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4. AHAJIM3 TOYHOCTHU U CTABUJIBHOCTHU BbBIXOJHBIX

MAPAMETPOB PATMODJIEKTPOHHBIX YCTPOWCTB
N TEXHOJIOTUYECKHUX TPOLECCOB
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[Tpumeuanue. Huwxuauil unaeke “Honp’ B BbIpaxkeHuU (3.1) ykasbIBaeT, 4yTo MOCIE
g depeHIupoBaHus U JOYMHOXEHHSI Ha X; /(@ B MOJYyYEHHOE BBIPAKEHHE HEOOXOIUMO
MOJICTAaBUTh CpeHUE (HOMUHAJIbHBIC) 3HAYEHHUS X1,...,X, , €CJIA B BBIPAXKEHUHU OHHU €I€ OCTa-
HYTCSI.

4.2. IlosicHeHne napameTpoB

Bi , B - KO3 (DUIMEHTHI BIUSHUS i—TO U j—TO MIEPBUYHBIX TAPAMETPOB;
V=0(X1,...,X,)-  BBIXOAHOW MapameTp, pacCMAaTPUBAEMbIN Kak (DYHKITUS MEPBUYHBIX Ta-
PaMETPOB X1,...,.X;, ;

Ax .

Ax;, —F - a0COJIIOTHOE U OTHOCUTEIHHOE MPOU3BOJICTBEHHOE (TEXHOJIOTHYECKOE)
Y OTKJIOHEHUE —TO MIEPBUYHOTO TapaMeTpa;

Ay a0COJIFOTHOE U OTHOCHUTEIBHOE MPOU3BOJACTBEHHOE (TEXHOJIOTUYECKOE)
Ay, 7 B OTKJIOHEHUE BBIXOJHOIO MapamMeTpa;
n— KOJIMYECTBO YUUTHIBAEMBIX NIEPBUYHBIX TAPAMETPOB;
Anp MIPOU3BOJICTBEHHBIN (TEXHOJIOTUYECKUIT) JOMYCK BBIXOJHOIO MapaMmeT-

pa,



M L — MaTeMaTH4YeCKOe OXKUJAAHUE OTHOCUTEIHHOW MPOU3BOACTBEHHOMN I0-
X, - TPELIHOCTH i-T'O IEPBUYHOIO MapameTpa;
Ay CpellHee KBaJpaTHueCKoe OTKJIOHEHHUE OTHOCUTENIbHON MPOU3BOJICTBEH-
O| — ~  HOU HNOrpeurHoCTH i—T0 NEPBUYHOTO NapaMeTpa;
y p
rij — K03 PUIIMEHT MapHON KOPPENSLUUA MEXKIY i—M U j—M TEePBUYHBIM Ta-

pametpom; B ¢opmyiie (4.10) - koaddumeHnT napHoil KOppesiiuu Me-
KTy TeMmmepaTypHbIMH KOA(PPUIIMEHTaMHU i—TO U j—TO MEePBUYHBIX Ma-

paMeTpoB;
Axl.
) —  TOJIOBHMHA TOJS PACCEMBAHUS OTHOCHTEIHHOW MPOM3BOACTBEHHOM MO-
X TPEIIHOCTH i—TO TIEPBUYHOTO ApaMeTPa;
1p
p - KOA(PUIMEHT rapaHTUPOBAHHOI'O 0OECIIEUEHHS IOy CKa;
K. ,K. —  xo3pduuueHTsl OTHOCUTEIBHOIO PACCEUBAHUS i—TO U j-TO MEPBUYHBIX
1
J napaMeTpoB; B popmyiie (4.10) - k03pPHUIMEHTH OTHOCUTEIHHOTO pac-
CEHBAHMS TEMIIEPATYPHBIX KO3()(PHUIIMEHTOB i—TO ¥ j—TO MEPBUYHBIX I1a-
paMeTpoB;
Ay — TeMIepaTypHBIN JOMYCK BBIXOJHOTO MAapaMeTpa;
Aer — JIOITYCK CTapeHHsI BBIXOAHOTO apaMeTpa;
M(og) - MaTeMaTH4eCKOe OXKUAaHUE (CpeaHee 3HAaUCHHE) CyMMapHOTO TeMIepa-
TypHOTO KO3 puIMeHTa;
(o) — MOJIOBMHA TOJISI PACCEMBAHMUSI CYMMapHOIO TEMIEpPaTypHOro Ko3pdu-
IIMICHTA,;
Mla . ) - - -
j MaTeMaTUYeCKOe OKUAAHUE TeMIlepaTypHoro koddduurenTa i—ro nep

BUYHOT'O TApaMeTpa;
) (a.), o (aj )— MOJIOBHHA TMOJIS PacCeMBaHUs TeMIlepaTypHOro ko3 duimeHTa i—ro
l Y j—TO TIEPBUYHBIX ITAPAMETPOB;

) (cl. ), o (cj ) —  TIOJIOBMHA TOJS paccewBaHus Kod(dduumeHTa crapeHus i—To U j—TO
NEPBUYHBIX ITAPAMETPOB;

M(cy) — MaTeMaTU4YecKoe OKUJaHHe (CpeJHee 3HaueHHE) CyMMapHOro Kod3g-
¢dunmenTa crapeHus;
d(cy) - MOJIOBMHA TIOJISl PaCCEUBAHUS CYMMAapHOT0 KO3 (ULIMEHTa CTApEHNUS;
3 — KCIUTyaTallMOHHBIN JTOMYCK BBIXOJAHOTO MapaMeTpa;
A HKCILTyaTaluo omyc OJTHOTO TapaMeTpa
CyMMa TOJIOKUTEIbHBIX CPEAHUX 3HAYCHUM TeMIIepaTypHOTo JOIMyCcKa
M Ay U JIONyCKa CTapeHHsI OTHOCUTENIBHO CPEIHET0 3HA4YEHUS MPOU3BOACT-
y ~ BEHHOTO JIOIIyCKa;
3+
Ay CyMMa OTPUUIATENbHBIX CPEAHUX 3HAYCHUN TeMIepaTypHOIro JOITyCKa
— _ ¥ JIOTyCKa CTapeHUs] OTHOCHTEIHHO CPEIHETrO 3HAYCHHS MPOU3BOJICT-
y BEHHOT'O JIOyCKa,
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CpeHee 3HAUYCHUE OTHOCUTEIIBHOM IOIPEIIHOCTH BBIXOJHOIO Iapa-
MeTpa, 00yCIIOBICHHON IEHCTBUEM CTapeHUs (3HAKU TUTIOC WM MUHYC
O3HAYarOT MOJIOKUTEIBHOE U OTPHULIATENIBHOE 3HAYECHUE dTOW BEJINYU-
HBI);
CpeaHee 3HaYEHUE OTHOCUTEIIbHOM TEMIIEPATYPHOU MOTrPEITHOCTH BbI-
XOJIHOTO TapaMeTpa (3HAKH ILUTI0C WM MUHYC O3HAYAIOT MOJI0KUTEIb-
HOE M OTPHULIATEIIbHOE 3HAYCHHUE TOU BEJIIMUUHBI);

IMOJIOBHHA II0JIA PAaCCCUBAHUA OTHOCHUTEIbHOM IMOrpC€IIHOCTU BBIXOM-
HOTO IIapaMcCTpa, 06y0JIOBJ'IeHHOI71 JICCTBUEM CTapCHUA,

MOJIOBMHA TIOJISI PACCEMBaHUA OTHOCHTEIBHON TeMIepaTypHOU IIo-
TPEITHOCTH BBIXOJHOTO MapaMeTpa (3HaKU + 03HAYaIoT, YTO U3 3Haue-
HUHN, HAWACHHBIX IS OOJACTH TIOJOXKHUTEIBHBIX M OTPHUIATCIBHBIX
TeMreparyp, oepercs 6obIiee);

Kod(ppuIMeHT 3amaca, YUYUTHIBAIOIINI BIWSHUE HEYYTCHHBIX (PAKTO-
POB;
MHOTOWIEHBI, COJIEpKaIlie He 00s3aTeIbHO BCE X ; , IPHYEM HX CTe-

IIEHb MOKET OBITH JIFOOOM;
gactu MHorowreHoB Q u H |, comepskaiue Tonbko X5

MaKCHMAITbHbIC CTETICHH X . COOTBETCTBCHHO B MHOTOYJICHAX Q(xl.)
u H(xl. )

4.3. TunoBble IpUMEpPHI

IIpumep 4.1. B kauecTBe BBIXOAHOTO MapaMeTpa JAeauTens Hanpsbkenus (puc.4.1) Oy-
JIeM paccMaTpuBaTh KodhduimeHT nenenus K .

Herpynno y6eautbcest, 4To JU1sl 3TOT0 apaMeTpa CIpaBeiIuBO

Ry

U, R +R, R
y—)KH: 1__1 ZE——

Uy Ry B

[Tycth uHbOpPMAIUS O IEPBHUYHBIX MapaMeTpax
(pe3ucropax R1 , R ) ) 3a/1aHa B BUJIC:

R1:3 kKOm £10% ; R2 =2 kOm £10%.

Ry

YcTaHoBUM, UCTIONB3YST METOJ «min-max», J10-

U MyCcK Ha KOA(h(UIIUEHT AENeHUs] pacCMaTpUBaEMOTO
JEUTEIS.

Pemienne. 1. Ilonyyaem ypaBHEHHME OTHOCHU-

|
il

Puc. 4.1. Dnexrpuueckas
cXema JeNUTeNs HalpsHKeHUs

TEJIbHOW TMPOU3BOACTBEHHOM MOTPEIIHOCTH ISl KO-
s dunmenta neneHus. st 5TOro BHavaie ompese-
UM K03 GUIMEeHTHI BIUAHHS MapaMeTpoB R; u R,,
BOCIIOJIb30BABIINCH BhIpakeHueM (4.1).



[Tonyunm

B, - L.afe M3
R, — - - IR
1 R2 (R1+R2) R1+R2 3+2
AHaJIOTUYHO
R R -R R 3
B — 1 2 2 1 — _0,6

Ry (Rz)z (R +R) R +R 342

2. ITonb3ysich BbIpakeHueM (4.2), 3anmucbiBaeM ypaBHEHHUE OTHOCUTEIHLHON MPOU3BO/I-
CTBCHHOM MOTPEIIHOCTH BBIXOAHOTO apameTpa (kodddunmenta nenenns K 1 ).

AK AR, AR,
kO TR
A 1 2
3.C YUYCTOM IIPCACIIbHBIX OTKJIOHEHUU OTHOCHUTEILHBIX IMPOU3BOACTBCHHBIX IMOTI'PCII-
AR, AR,
HOCTEM CONPOTHBIEHUIN PE3UCTOPOB, T.€. BEIUYNH I u , HAXOMM MaKCHUMaJIbHOE
! >

3HaYEHUE OTHOCHMTENLHON IOrPEIHOCTH KOd()(HIMEHTa JeIeHNs B JIEBOM CTOPOHE (WM,

KaK TOBOPAT MHAYE, «B MUHUMYMe»). [Tomyuum
AKI[ ARI/R1 =—10%
K ~|AR / R, =+10%

, : 2 /1
max—min

OGpaTuM BHHUMaHHUE, YTO MAKCUMAJIbHOMY OTKIOHEHHIO BBIXOJHOTO IIApaMeTpa «B
MHUHUMYME» COOTBETCTBYIOT OTHOCHTENbHOE OTKiIOHeHHe «—10% » it conpoTusieHus

=0,6(-10)-0,6(+10)=-12% -

pesucropa R1 u 3HaueHue «+10% » — A cCOnpOTUBICHUS PE3UCTOPA R2 :

4. AHanorn4HoO HaXOAMM MakcuMmanbpHOe 3HayeHue Bennuunbl AKy/Kj B npaBoii cro-
poHe (MHaue «B MakcumyMme»). [lomyunm

AK
— =0,6(+10)—0,6(~10)=+12% .

A 7 max—max
3/ech MCIOJbB30BaHbl 3HAUCHUS OTHOCUTEIbHBIX OTKIOHeHHMH «+10% » amsa mapa-

MeTpa R1 u 3HaueHue « — 10 % » s mapamerpa R2 .
5. Ilpou3BOCTBEHHBIN JOMYCK HA KO3()PHUIMEHT aeeHusT MOKET ObITh YCTAaHOBJICH B

mage A =(-12..+12)%=%12%.

IIpumep 4.2. TpedyeTcs BBIIOJIHUTH aHAJIU3 TOYHOCTU NOCTOAHHOM RC-11enu kak BbI-
XOJIHOTO IIapaMeTpa IpH CIEAYIOMNX UCXOAHBIX TaHHBIX:

R=1kOM+10%: C = +30% .
o, C=10 MKCD_IO%

Kpowme toro, st moctostaHo#i RC-11enu Heo6X0 /MO ONPEIeITUTh TPOU3BOICTBEHHBIH
JIOTYCK, TAPAaHTUPYEMBIi C BEPOSITHOCTHIO Pr =0,9973. Ucnons3yemsie mis RC-tienu sie-

MCHTbBI JUCKPCTHBIC.
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Pemenue . B xadyecTBe BEIXOJAHOTO MapaMeTpa y B TAHHOM CJIy4ae BBICTYIIAeT MOCTO-
siHHag 1enu T . U3BecTHo, 4TO
t=R-C.
1. Onpenenum koddutiuents! Bausaus mapametpoB R u C. Bocnonb3yemes popmy-
noii (4.1). B namem cinyyae @—>T. I[lomyuum

R C
B =C-—-=1; B =R —=1.
R CR C CR

2. 3anMIueM HWCXOAHBIE JaHHBIE, HEOOXOAMMBIE JUIS TIOJCYETA XAPAKTEPUCTHK
M(At/7) mp §(AT/Z')HP. Bocnonbzyemes puc. 4.2.

(%) ()

o)~ %) {2~ 4

| % | AC .,
10 0 +10 10 +10 +30

AR
R C
Puc. 4.2. KpuBsle pacuipeneneHus napaMmeTpoB
N3 ycnoBuii npumepa u puc. 4.2 onpenersieMm
(AC) +(AC)
C C —
M(ﬁjzo; a(ﬂj:m%; M(AC): H p_—10+(30)_ 40,
R R 2
5(&) _ (&j _M(E) ~30-10=20%,
C C g C
rme (AC/ C)H , (AC/ C)B — HIDKHEE U BEepXHee MpeiebHbIe OTKIOHEHHS Mapa-
metpa AC/C.
K =1, tak xaK MO»HO BOCIIOJIb30BAThCS THIIOTE301 O HOPMAILHOM pacipeaeieHHH

R
napametpa R. AHanoruuno K c =1.

Koadpdummenr p=1, tak kak PF =0,9973. KosddunmeHT mnapHOH KOppeasiuu

rRC =0 , TaK KaK 3JICMCHTBI JTUCKPCTHLIC.

4. Vicrions3ys BeIpakenue (4.4), paccunteiBaeM 3Hauenme M(AT/T) - [Moy4um

M(E) =1-0+1-10=10%.
T p
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5. C ucronp3oBanmem popMysl (4.6) paccuntsiBacm 3Hauerne O(AT/T) - ouy-

YUM

s(ﬂj 11210212 +12.202 12 =500 ~22.4%.
T p
6. 3anucbiBaeM MPOU3BOACTBEHHBIN JOMYCK Ha MOocTossHHY0 RC-nenu t.

A p =(10£22,4%)=(-12,4..+32,4) % .
ITpu sTOM pomyck A np TEPRHTHPYETCS C BEPOATHOCTEIO Pr =0,9973.

Ipumep 4.3. TpeOyercs onpenenuTs MPOU3BOACTBEHHBIA JOMYCK Ha KOA((UIIUECHT
JICTIEHUST JIeUTENs] HAINPsDKEHUS, BBHIIOJHEHHOTO HAa IMCKPETHBIX JJEMEHTaX W B HMHTE-
rpajibHOM HCIIOJIHEHUH. J[0MmyCcK JOKEH rapaHTHpPOBAThCs C BEPOSTHOCTBIO Pr =0,9973.

DnekTpuyeckas cxema, 3HaueHHUs MapaMeTpoB AJIEMEHTOB R1 U R2 COOTBETCTBYIOT HC-

XOJIHBIM JIaHHBIM npuMepa 4.1.

Pemenne. 1. BoimonHuM aHanu3 JUis JENIUTENS, TOCTPOEHHOTO HAa JAUCKPETHBIX 3Jle-
MEHTaXx.

Onpenenum K03(pPUIMEHTHI BIUSHUS TapaMeTPOB R1 u R 5

Panee Obu10 HaiieHo (cM. mpumep 4.1), uro B R, =0,6,a B R, =-0,6.

VcxomHble TaHHBIC AJIs ONPEEICHUS TPOM3BOACTBEHHOIO I0MYCKa TAKOBBI:
AR 1 AR 2 AR 1 AR 2
M| —— =M| —= =0 5 0 R— =d R— =10%.
R 1 R 2 1 2
np np np p
J171st BEpOSATHOCTH Pr =0,9973 p=1 (tabn. I1.1.9 npu. 1).

Jlommycku Ha CONPOTHUBIICHUS PE3UCTOPOB OTHOCHUTEIIBHO BEJHKH, TOITOMY MOYKHO
BOCIIOJIb30BAThCS TUIIOTE30M O HOPMAIBLHOM pacripeesnieHnu mapametpos [1, c.51]. Cneno-

BaTEIbHO, KO3 (PUIIMEHTHI OTHOCUTEIBHOTO paccerBanus K R =K Ry =1 (tabn. I1.1.10

npui. 1).

Koadpdunuent koppensiuun Vo p. TPUHAMACM PABHBIM HYIIO, TAK KAK PE3UCTOPDI
1,52

JUCKPETHBIE.
[Tpumensist popmynsl (4.4) u (4.6), HaxonuMm
AK AR.
M| —2| =0Tk M| —+|=0,i=1,2;
K R

I i
np

AK

8| — 2 =1-\/O,62 10217 +(=0,6)%-10% 12 =72 ~8,5 % .
bl

1p
Torga A mp = (0£8,5%)=18,5%.

2. AHanu3 TOYHOCTH AJIA C1y4das MHTCrpaJIbHOT'O UCITIOJTHCHUSA JCTIUTCIIA.
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M3BECTHO, YTO NPU MHTETPAIBHON TEXHOJIOTMHM PE3UCTOPBI MOJYYaOT B OJHOM TEX-
HOJIOTMYECKOM LIMKJIE, MO3TOMY MEXIy IapaMeTpaMH PEe3UCTOPOB CYIUECTBYET TECHas,
Osm3Kas K QyHKIMOHAIBHOM 3aBUCUMOCTH, KOPPEISLMOHHAs CBA3b [1].

DKCIIEpUMEHTAIbHO YCTAHOBJIEHO, YTO JUIsl MHTETPAJIBHBIX PE3UCTOPOB KOIPPHUIIMEHT
koppessiiuu ¥ — 0,85..0,95 . IIpumem B pacuerax 7 =0,9.

R’y Ry

OcTasibHbIE NCXOJIHBIE JAHHBIE TAKHE )K€, KaK U JJIS CIy4asl UCIIOJHEHMSI ACUTENs Ha

JUCKPETHBIX 3JIEMEHTaX:

AR AR AR, AR,
M —L| =M —2| =0; § 1| =§—%| =10%.
Rl R2 Rl R2

1p 1Ip 1Ip 1Ip

K R =K R, =1, ubo pacnpeznencHue mMapaMeTpOB WHTETPATBHBIX PE3UCTOPOB, KaK

npaBuIio, OJIM3KO K HOpMaibHOMY 3akoHy. Kak u panee, p=1.

AK

Kak u B .1, M A =0, Tak KaK JOMyCKH Ha MapaMeTPbl PE3UCTOPOB R1 u
i

1p

R , CHMMETPUUHBL.

AK
A

ITo ¢hopmyie (4.6) mopcurTacM 3HaAYEHNE BETUYUHBI O

A
1p

K

a

AK
5( "J :1-\/0,62-102-12+(—O,6)2-102-12+2-O,9.O,6-(—0,6).102-12-102-12
np

=4/7,2 =2,7%.

Jomyck Ha KO3 PUIMEHT JIeTeHHs] IeTUTeNI B 3TOM cllydae:

A =(0+2,7%)=%2,7%.
np

Hamomu#M, 4TO B ClTyyae MCTIOTHEHUS EUTENS Ha JUCKPETHBIX 3JIEMEHTaX
Anp =(01+8,5%)=18,5%.
IIpumep 4.4. Vcnonwszys dopmyinsl (4.9) u (4.11), ana BeixogHoro mapamerpa @Y
POV nonyuensl 3HaueHus xapakrepuctuk M (o > )uo (OLZ ) mns o6macTy MONOKH-

TEJIbHBIX TEMIIEPATYP:

Moy ), ==5107 % 1/°C;  §(a

U 7151 00J1aCTH OTPUIIATENIbHBIX TeMIIEpaTyp:

M(az ). =—4-1072%1/°C; 5(0{2 ). =12-107> % 1/°C.

o), =910 % i/°c,

Tpebyercst onpenenuTh 3HaAYCHHE TEMIEPATYPHOTO JIOMYyCKa Ha BBIXOJHOW MapamMeTp

y311a 1pH ero pabote B auanaszoHe temmeparyp ot —10 mo +40 °C.
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Pemenue. OnpezensieM mpeaesbl TEMIIEPATYPHBIX OTKIOHEHHH BBIXOJHOIO MapaMeT-
pa, moab3yschk popmyioii (4.7).

TomyunM 1st 06JIaCTH TIONOKUTEIBHBIX TemmepaTyp npu ¢ =+40°C:
- . - - —_— . —_— . _2 =
Az+ = At a'z+—At[M(OtZ )+i5(az )+}—(+40 20)-(=5£9)-10 © =

=(-1,0x1,8)%=(-2,8...+0,8%);
JUIsE 06TaCTH OTPHIATENBHEIX TeMreparyp npu £=—10°C:
A =May =MM(@) £68@,) |=(-10-20)-(-4+12)-107% =

=(L,2+3,6)% =(-2,4..+4.8%).
Torna 3HaueHune oOIero TEMIEPAaTypPHOTO JIOMYCKa ONPEAETUTCS KaK

At =(-2.8...+4,8%).
HerpyaHo yctaHOBHUTE, 4TO A , =(-2,8...+4,8%)=(1£3,8)%.

CnenoBarensHO, cpenHee 3HaueHue M(Ay/y), u monoBuHa mosst pacceuBanus O(Ay/y),
OTHOCHUTEIFHOU TeMITEpaTypHOH MOTPEITHOCTH BBIXOIHOTO MapameTpa OyayT UMETh 3HaYe-

HUsA
M(AY/) = +1 %; 3(Ay/y).= 3,8 %.

IIpumep 4.5. TpeOyeTcs onpenenuTh SKCIUTYyaTAalHOHHBIA TOMYCK Ha BBIXOJHOHN ma-
pamerp RC-uenu (MOCTOSHHYIO T ) MIPH CAEAYIOMIMX UCXOJHBIX JAHHbBIX:

+20%
R=1x0OM +5%; C=10MKD | 5o, -

B RC-nenu OyayT uCcoab30BaHbl AUCKPETHBIE AIeMEeHTHI. [lnanazoH paboumnx temrie-

paryp t=—-10...+40 °C. Untepran Bpemenu pabotst AT=10000 u. BeposiTHOCTb TapaH-

THPOBAHHOTO 00ECIIEYCHHUS Oy CKa PF =0,9973.

Pemenne. 1. OnpenensieM npon3BOICTBEHHbBIN AOIYCK.
Maremaruueckast Mmojenb RC-1ienu uMeeT BUJ
y—>1=RC.
[To dopmyne (4.1) mHaxomum kodhdunmenTs! Biusaus napameTpoB R u C. HerpyaHo

yoeauThes (cM. mpumep 4.2), 4To

BR :BC =1.

Ha ocHOBaHMW MCXOIHBIX JAHHBIX TOJy4aeM CBEJICHUs, HEOOXOIUMBIE NIJisi OTmpese-
JIEHUS TPOU3BOICTBEHHOTO JIOMyCKa:

(ch +(AC)
M(ﬁ)zo; 5(§j:5%? M(ch: C/y \C B:—10+(+20):5%;
C 2
5 2€) (8] a2 =20-5-15%.
C C/yg C

rae (AC/C)y — HKHEe npeieNbHOE OTKIIOHEHHE OTHOCUTeNbHOM norpemHocT AC/C;
(AC/C)p — Bepxuee npeaenbHoe oTkioHenne AC/C.
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st mapametpa R umu, 9to TO xe camoe, 1t napamerpa AR/R | moruunee BOCIouib-
30BaThCsl TUIIOTE30 O PaBHOMEpPHON Mojeiu (PaBHOMEPHOM 3aKOHE pacmpexaesenus)|1],
TaK KaK ero MmpeAesibHbIe OTKJIOHEHHSI OTHOCUTENBHO Masbl. CienoBaTebHO, KOAGOUITUEHT

OTHOCHTEJILHOTO pacceuBanus K R =3 (cm. tabum. I1.1.10 mpuo. 1).

Jns mapametpa C monb3yeMcs TUTIOTE30M 0 HOPMaIbHOM MOJENH, H0O ToJie JOMycKa
noctaTo4yHo mmpokoe. CienoBarenbHo, K c =1 (cm. tadm. I1.1.10 mpwmu. 1).

Tak kak smemenTel R u C auckpeTHble, TO CYUTAEM, YTO KOPPEISLMOHHAS 3aBUCH-

MOCTb M€Ky HUMU OTCYTCTBYET. [lo3TOMY IpuHuMaem r RC™ 0.
b

Koa¢ddumment rapanTrpoBaHHOro oOecriedyeHUs JOMycKa P MPHHAMAEM pPaBHBIM
eIMHUIIE, KOO IO YCIOBHUIO TpUMeEpa Pr =0,9973 (cm. Tabm. I1.1.9 mput. 1).
3. [lonp3ysice dopmynamu (4.4) u (4.6), ompenenseM 3HAYCHHE XapaKTEPUCTUK
M(AY/Y)ap 1 (AV/Y)qp. THomyurm
MAYY )y =1:0 +1:5=5% ;

A
5 (—yj 11252 (3) 2 41215212 =300 ~17,3% -
v/
CHG,Z[OB&TCHBHO, HpOHSBOI{CTBCHHBlﬁ AOITYyCK A mp MOXCET 6I>ITI> YCTAHOBJICH B BUAC

A, =(173)%.

3. OnpenenseM TeMnepaTypHbIid JOIMYCK.
U3 crpaBouyHo# mHpopMmaiuu Ha meMeHTsl R u C HaxoauMm uX TemrmepaTypHble KO-
s durmentsl. [Ipeamnonoxum, 9To K03 HUITUEHTH UMEIOT CIeTyIONINe 3HAYCHHS :

o o, =£7-1072 % 1/°C npu 1=420...+100 °C:

o, =£12:1072 % 1/°C npn 1=-60...+20 °C;

-2
a.=(-8.-2)-10 = % 1/ ° C Bo BeeM JuamasoHe TEMIIEPATYD.
AHamusupys 3Ty uHGOpMaIMIo, BhIenseM xapakrepuctuku, M (OLl.) " S(Ocl. ), He-
00XOUMBIE JUIsl OHpeeleHns TEMIEPaTyPHOro Aomycka. JIsi MpocTOThI 3allucH pa3Mep-

HOCTh % 1/ °C” omycTnM.
[Momyuum M(OCR+)=O; d (o R+)=7-10_2; M(OLR_)=O; S(OLR_):12-10_2;
M(a . )=-510""; 8 (a)=310".

Tak kak anmemeHThl RC-11enmu quckpeTHble, Oy/eM CUUTaTh, YTO KOPPESIUOHHAS 3a-
BUCUMOCTb MEXJy TeMIepaTypHbIMU Ko3(pduunentamu napamerpoB R u C orcyrcrByer.
CrnenoBatenbHO, KOXPGUIMEHT KOPPESIHH MEXKAY TeMIepaTypHbIMU Kod(p(dUIueHTaMu
(@) _g,

R,C
Ha ocHoBe skcrnieprMeHTaIbHBIX UCCIIEI0OBaHUM ycTaHOBIIeHO [1,6], uTo pacmpenene-

a R a ( MOJKHO NIPHHATE PABHBIMH HYJTIO, T.€. 7

HHUE TeMIIEPAaTyPHBIX KOXPPHUIICHTOB Otl. 1 K03 PHUIMEHTOB cTapeHHS Cl. JUTSI TApaMETPOB

sjieMeHTOB POV Onm3ko k HOPpMAJIbHOMY 3aKOHY. HOBTOMY BOCIIOJIB3YCMCA TUIIOTE30M O
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HOpPMAJILHOM pachpeseneHnu 3Tux kodgduimenton. [Tonb3ysces tadm. I1.1.10 npun. 1, BeI-

Oupaem 3HaYeHHSI KOA(P(UIMEHTOB OTHOCHTEIBHOTO paccerBaHMs BenuuuH Ol R Y 0 C
[Tonyyaem

K@=1; k=g,
R C

[Tonp3ysice hopmynamu (4.9) u (4.11), onpenensiem 3HaueHus M (OLz ) ud (OLZ )

JUIsL  TIOJIOXKHTENBHONH obynactu  Temmeparyp. Hcmonb3yem 3Hadenue p=1, Tak Kak
Pr =0,9973 (cm. Tabum. I1.1.9 npui. 1). Ioxyduum

M(ag,)=1-0+1-(=5)-1072 ==5-10"2 % 1/°C;
Slag, ) =112 -(7-10)2 12 +12.(3-10)2 12 = 7,6-1072 % 1/°C.

Ucnonw3yst Beipakenue (4.7), HAXOAUM TeMIIEpaTypHBIM TOMYCK IJIsi 3TOM 00JacTu
TeMIIepaTyp:

t

BrImosnssis aHanoruyHble onepanuy i 00JIaCTH OTPUIIATETIbHBIX TEMIEpaTyp, Moy-
yaeM

A =(40-20)-(=5-10"2 £7,6-10"2)~(~1,0£1,5) % .
+

M(ag,)=1-0+1-(=5)-1072 ==5-1072 % 1/°C;

5(0(2+)=1\/12(1210—2)212+12(310—2)212 z12’410_2(%) I/OC’

-2

A, =(-10-20)-(-5-10 £12,4-107%) ~ (15 £3,7)%.

4. AHanu3upys TeMIepaTypHbIE JOIYCKH, COOTBETCTBYIOIINE 00IACTSIM MOJIOKHUTEIb-
HBIX W OTPHIIATEIHHBIX TEMIIEpaTyp, OMpEaeIsieM OOIINi TeMIIepaTypPHBIA JOMYCK Ha BbI-
xoaHOU napameTp (moctossHHyt0 T RC-1ienn). Mmeem

A, =(-10%15)%=(-25...405)%; A =(15£37)%=(-22...+52)%.
+ —
CJIG,Z[OB&TC.HBHO, B KAQ4YCCTBEC O6HICFO TCMIICPATYPHOI'O OOITYyCKa HCO6X0,ZII/IMO IIPUHATD

A, =(-25...+52)%=(135+385)%.

HpI/I OIIPCACIICHHUU SKCILTYaTallHOHHOI'O JOITYCKa H606XOZ[I/IMO 3HATb XapaKTCPUCTUKN
A A A
y Yy y
2

2+ -
Yy
Jns moncuera M (— HEO0OXOUMO B3SITh MOJOKUTEIBHOE CpeIHEE 3HAUCHHE, a
Yy S+

A
tst moacuera M (—y — OTpULATENIBHOE CpE/IHEE 3HAaUYEHUE TEMIIEPATypPHOIo JOIMyCcKa

yZ-

N3 JOITYCKOB, IMOJYUYCHHBIX IJIA o0yacTel MOJIOKUTEIbHBIX U OTPULATCIBHBIX TCMIICPATYDP.
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Ay

[Ipu ompeneneHun 3HAYCHHS 8(—) HEOOXOAUMO B3SITh OOJbIIEE 3HAUECHHE U3
y
>

A
5[—y , TIOy4YEHHBIX /I 00JIacTel MOJOXKUTEIBHOW M OTPUIIATENbHON TemrepaTyp. B
t

y

v
JaHHOM TIpUMepe HeoOxoaumo BbiOpath O | — |  =3,7% . DT0 3HaUYCHHE COOTBETCTBY-
Y )i+
eT 00J1aCTH OTPUIIATENBHBIX TEMIIEPATY].

5. OnpenenseM aonyck crapeHus. i 3TOro no JOKyMEHTAIMHM Ha 3JIEMEHThl HaXo-
UM Koa¢dunmeHTs! crapenus. [Ipenmnonoxxum, 4To HalAEHO

¢ o =(1..5)-107" % 1/ cc =(-0.5..5.5)10" % 1/4.
AHnanmuzupys uHpopManuo o KodpGUIIUEHTaX CTapEHUs, BhIICISEM XapaKTePUCTUKU
M(c R ), 5(6’ R)’ M(c C) , 5(6' C)’ HCIIOJIb3yEMBIE B pacdeTax IpHU ONpPEIEIICHUU J0-
nycka crapenus. [lomyuum

M(c )=310" % 1/4; 8(c)=2-10" % 1/;
M(c,)=25-10"4% 1/u; 5(c,)=3-10"%% 1/u.

Tak kak 1Mo ycioBHrO mpumepa dmeMeHTsl R 1 C TUCKpEeTHBIE, TO Oy/IeM CYUTaTh, YTO

KOpPEJIILIMOHHAS 3aBUCUMOCTh MEXy KOd(p(uIMeHTaMu cTapeHus napamerpoB R u C oT1-
cytctByeT. [Toaromy anst ko3dduumenta Koppeasiuun Mexay Ko3p@uuueHtamu crapeHus
STHX TApPaMEeTPOB CIPABENINBO PABEHCTBO 9 =0,
R,C

Jia ko3¢ (UIUEHTOB OTHOCUTENBFHOTO paccerBaHus KOd()(UIMEHTOB CTapeHus Ma-

pametpoB R u C npumem
k9 =1; k=1,
R C

100, KaK 0TMEUaIOCh B 1.3 pelIeHus JAHHOTO MPUMEPa, MOKHO BOCIOJIB30BATHCS THIIOTE-

301 0 HOPMAJILHOM pactpe/ieieHun Kod(pPUIueHToB ¢ RUCH

[logcunthiBaeM, MONB3ysCh BblpaxkeHuem (4.10), 3HaueHHE XapaKTEPUCTUKHU
M(cZ ). Tomyuum

M(ey )=1-31074+1-2,5-107%=5510"% % 1/u.

OmnpezensieM MOJIOBUHY TOJSI PACCEUBAHUS BEIMYUHBI C, , OOYCIIOBICHHYIO JIEHCT-

)3
BHUEM MpoleccoB cTtapeHus (Bpemenu). [lonb3yemcs BoipaxkenueM (4.12). 3aech, Kak U BbI-
1Ie, UCIOIb3yeM 3HaueHue p=1, T.x. Pr =0,9973. Tlonyuum

Sleg )=1412-2:1072.12+12.(3-107)2 12 23,6107 % 1/u.
Torna, ucnons3ys BeipaxkeHue (4.8), JOMyCK CTapEHUS MOKHO ONPEACTUTh KaKk
A _ =10000-(55107*£3,6-10)=(55+3,6) %

CJ'IGIIOB&TCHLHO, MOKHO 3aIluCaThb
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A
M(ﬂ] =55%: 8(—yj ~3,6%.
Yy y
CT CT
6. [To popmynam (4.13), u (4.14) nmoxcuuThiBacM 3HAYCHHS XapakTepuctuk M (ﬂ)
y o
M (ﬂ] . [Monmyuum
y 5
A A
M(—) =5+1,5+55=12%; M(—y) =5-1+0=4%.
Yy Yy ]
Ay .
7. Jlnst onpeneneHus 3HaYeHuss O —— nosibyemcst hopmyoit (4.15), ubo co-
Yy

A A A
CTABJIAIOIINE O (—yj , O [—y) , O (—yj MOJICYUTHIBAINCH C OJTHOM M TOM K€ BE-
y ap y tt y CT

POSITHOCTBIO PF =0,9973.

Beime (cM. 11.2-5) ObLI0 MOTYy4YeHO

a(ﬂj ~17.3%., 5(ﬂj ~3.7% | s(ﬂj ~3.6% .
y Y )y y

np CcT
[ToaTomy

A
6(—34) 17324372 4362 ~18.1%.

Yy
bX
8. OmpenensieM SKCIUTyaTallMOHHBIA JTOMYCK HAa BBIXOJIHOM MapaMeTp, MOJIb3ysCh BbI-
paxenuem (4.16).

3uauenue kodddurmenra 3anaca & npumem pasubim 1,1 [1].
Torna skcrtyaTallMOHHBIN JOIYCK

Ay=LI|(4-18,1).. (12+18,1) ~ (-155.. +33,1) %

IIpy »5TOM SKCIUTyaTalMOHHBIM gomyck A, TrapaHTHpyeTcss ¢ BEpOSTHO-

CTBIO Pr =0,9973.
[ToceIHIOIO0 3aMUCh MOYKHO MIPEACTABUTE B BUJIE
A ) =(—15,5...+33,1) % =(8,8£24,3) % .
IMpumep 4.6. TpeOyercs onpeneauts K03(OGUIUEHTHI BIMSHUS PE3UCTOPOB R1 u R , e

autens HanpspkeHus (puc.4.3), paccMaTpuBas B Ka4eCTBE BBIXOJHOTO TapameTpa y Kodd-
¢unment nenenus K I
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R U, R +R
1 yoK = 1 _ 1R 2
>_|: U2 2
[TapameTpsl  3JIEMEHTOB: R1 =2 kOMt5%;
U] I:] R2 U2 R2 =3kOmM=*5%.
Pemenune. Bocronszyemcst popmymnoii (4.1). [pu-
N HUMas BO BHUMaHHE, YTO B Hamem ciydae @—> K 1

x.—>R. (i=1;2), nonyunm
Puc. 4.3. Jlenurens ! !

HAIPSDKCHUS B = 1 RI'R2 _ Rl — 2 —04 -
R o
I R, (Rl +R2) R +R, 2+3
B (r)? (R +Ry) Ry *R,

IIpumep 4.7. Ins RC-uenu, BBIXOJAHBIM NapaMeTPOM KOTOPOH SIBISETCS MOCTOSTHHAS
BpeMenn T=RC, onpenenuTh KodpPuimeHTs BiusHus napamerpoB R u C'.
Pemenne. B nannom npumepe ¢ — t=RC. C yuerom 3toro no gpopmyie (4.1) ompe-

R C
nenmsem B =C—=1;, B_ =R—-=1.
R " RC ¢ RC

HetpyaHo moka3aTh, 9TO €CIM BBIXOJHOW MapameTp ) MOXKET OBITh NMPECTaBIICH B

Buze npousBeaeHus (4.17), To KO3QPUIHEHTH BIUSHUAS MOTYT OBITH OMPEIEICHBI PAaBEHCT-
Bamu (4.18).

IMpumep 4.8. Onpenenantsy kodhdunmenTs BausHus napametpoB L u C xoneba-
TEJIBHOTO KOHTYpa, pacCMaTpuBasi B Ka4eCTBE BBIXOJHOTO MapaMeTpa ) PE30HAHCHYIO yac-

TOTY KOHTYpa fp€3 . 3nauenus mapamerpoB L u C':
L=10Mx['H£10%; C=100nDP=*5%.
Pemenune. B qanHom cirydae y— f pes H3BecTHO, 4TO

- 1
pes 2 JLC’

DTO BbIpaXXEHUE MOXKHO MPEJCTABUTH B BUJIE TTpou3BeneHus (4.17):

— b 2 .

W3 nociieneii 3anucy BUIHO, 4T0 B I =-05;, B c =—0,5.
Ipumep 4.9. Eciu BBIXOAHOM MapaMeTp y MOXET ObITh MPEJICTABJICH B BUJE OTHO-

menust (4.19), To koadunreHT BIUSHUS [ -TO MEPBUYHOTO MapaMeTpa MOKET ObITh MOJ-
cuutal 1o popmyie (4.20). Onpenenum ¢ TOMOIIBIO 3TO (PopMyJITbl KOIDHUITMEHTHI BIHSI-
HUS PE3UCTOPOB R1 u R o JCIUTEIs HANPSKEHHS, PACCMOTPEHHOTO B TIPUMEpe 4.6.

Pemenue. Panee Obu10 npuesTO, 910 @ —> K I

[Tpunumas Bo BHUMaHHUe oTHoIIeHKE (4.19), MoKHO 3anucaTh
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R, +R
K -1 Q
A R2 H

B nanHOM ciydae Q:R1 +R2 , H=R2 .
[Tpumennm dopmyiy (4.20), BeIOpaB, HallpuMep, B Ka4eCTBE X ; mapamerp R1 .
Toraa Q(Rl):Rl; H(R1)=O; m=1; [=0.
R 0 R 2
CienoBaTenbHO, BR =1 R lR -0 R = R IR = 713 =
S IR B B
DTOT pe3yiabTaT, Kak BUIUM, COBIAJAET C Pe3yabTaToM npumepa 4.6.

Ipumep 4.10. MetogoM MalbIX MpHPAIICHUN ONPEAETUTh KOI(D(PULIMEHT BIUAHUA
pe3ucropa R2 JenuTens HanpspbkeHust (cMm. puc. 4.3), paccMOTpeHHOro B mpumepe 4.6,

04.

CUUTAst BEIXOJHBIM ITapaMeTpoM KodpdummeHT nenerus K 1

Pemenue. HaioMHuM, 4TO B yCJI0BUM 3TOTO IipumMepa 4.6

R1+R2
y:KH :R—; R1 =2 kOM£5% ; R2 =3 kOmM*5%.
2
Jlnst ompenenenust kodpduuueHra Bausiaus B Ry EPBUYHOMY mapameTpy R , Ma-

JTUM MaJjioe IpUpaIieHue AR2 =0,1 kOMm u Bocmons3zyemcs dopmyioit (4.21). Tlonyuum

(2+31)/31-(2+3)/3 3

~—0,387.
Ry 0,1 (2+3)/3

Kak BuanM, 3TOT pe3ysibTaT HEMHOT'O OTJIMYAETCS OT Pe3yJIbTara, MOJyUYeHHOTO B ITPH-
mepe 4.6 (BR2 =-0,4).

OTmeTuM, 4TO TOYHOCTh omnpenaeneHus: koddduirenrta Bi TE€M MEHbLIas, YEM CUJIb-
HEe BBIPAKEHO HEJIMHEHHOE BIUSHUE NMEPBUYHOrO MapameTpa X; Ha BBIXOJIHOW MapaMeTp

V | 4eM OoJIbIIIe 3a7aBaeMoe TpUpaIieHue Axl. :

4.4. 3aiaun 119 CaMOCTOSTEIIBHOTO PELICHUS

4.1. B xauectBe PpyHKIMOHAIBEHOTO y31a POV paccmarpuBaercs 1enovka napasuieib-
HO coenuHeHHBIX pe3ucTopoB ¢ R =2kOM £10%. Tpebyercs onpeneanTb, Kakod Mpo-
IICHT MOA00HBIX (DYHKIIMOHAIBHBIX y3JIOB _tl—
Oyzaer UMETh CONPOTUBJICHUE _____ | +—— Y- Rs
1kOm £ 5% .

4.2. Mexny toukamu A u B siek- —_
TPUYECKON cxeMbl POY KpyNHOCEPUITHOTO MPOM3BOJACTBA JOJKHO OBITH COIPOTHUBIICHHE
R=50M=*5%. B pacnopsokeHHUH HMEIOTCS PE3UCTOPhI CO 3HAYCHUEM COMPOTHUBIICHUS
R =100m+10% u Ry =200M £10%. Tpebyercst onpenenurs, Kakoe KOIUIECTBO pe-

SUCTOPOB U KAKOI'0 COIIPOTHUBJICHUSA HCO6XOIII/IMO B34Th U KaK UX COCIUHUTD, 4yTOOBI 00ec-
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NeYnTh TpeOOoBaHUE K 33JJaAHHOMY COMPOTHUBJICHUIO. [Ipy 3TOM mocienoBaTenbHOE COeANHE-
HUE CUUTATh MPEANOYTHTEIHHEE.
4.3. Tpebyercsi onpenenuTh, Kak B aOCOTIOTHOM U OTHOCHTEIHLHOM BBIPAKEHUU MO-
KET U3MEHATHCS KOIDDUIIMEHT ACJICHHS NCIUTENs Ha-
OpsDKEHUST HM3—32 YHUCTO TEXHOJOTHYECKUX MPUYUH —
IIPOKM3BOJICTBEHHOTO pa3dpoca Ry u R, . R,

R =3xOm=£10%; Ry =2xkOM*=10%.
Pacuer caenatp 115t IByX BapHaHTOB:
a) Ry u Ry — muckpernsie (tun MJIT - 0,5);

0) Ry u Ry, — uHTerpaibpHble, BBIIOIHEHHBIE 10 TOHKO-

IUICHOYHOW TEXHOJIOTUHU.

4.4. Jlns ycrnoBuii 3agaun 4.3 onpenenuTh, Kak B aOCOIIOTHOM U OTHOCHUTEIHHOM (B

MIPOIIEHTAaX ) BRIPAKCHUH MOXKET U3MEHUTHCS KOAPDUIIUEHT ACIICHUS ACIIUTENS HAPSHKESHUS
n3—3a cTapeHus B TeueHne BpeMenu pabotel T=10000 4.

4.5. llna ycnoBuit 3anaun 4.3 onpeneinnTb, Kak B aOCOMIOTHOM U OTHOCHTEIHLHOM (B

MPOLIEHTAaX ) BRIPAXKEHUN MOXKET U3MEHUTHCS KOOPDUIIUEHT ACTICHUS ACIIUTENS HAPHKEHUS

13-32 H3MEHEHHS TeMIepaTypsl B auanaszone or — 10 g0 +35 °C.

4.6. [lns ycnoBuii 3amauu 4.3 onpeaeinTh, Kak B aOCOJIOTHOM U OTHOCUTEIHHOM (B
IPOLIEHTAX) BBIPAXKEHUU MOXET M3MEHHUTbCS BBIXOJIHOM mapameTp (koap¢uuueHt aene-
HM$), €CJIU IIPUHATH BO BHUMaHKe IPOU3BOJICTBEHHBIH pa3opoc Ry u R, , a Takke paboTy B

teuenne Bpemenn T=100004, Bo3xmelicTBUE TeMmIepaTypbl B JUama3oHe OT

—10...+35 °C u apyrue (HeyKka3aHHBIE 371€Ch) (PAKTOPHI.
4.7. TpeOyeTtcst onpenenuTh, Kakoi MPOU3BOJACTBEHHBIN (TEXHOJIOTHYECKHIT) pa3dpoc
BBIXOJHOTO napamerpa Yy OyayT umetb 95 % kackanoB (PVY) paccmarpuBaemMoro Buja B

MpeAnoiokeHuu, 4To B @Y UCnosib30BaHbl: a) JUCKPETHHIE MACCUBHBIC 2JIEMEHTHI; 0) WH-
TerpajabHbIe TOHKOIIJIEHOYHBIE [TACCUBHBIC DJIEMEHTHI.
DNEeKTpUUECKUE CXEMbl U MaTEMaTUYECKHE MOJEIM [JIs BBIXOJHOTO Mapamerpa Y

yKasaHbl B Ta01. 4.2. [TapamMeTpbl MaCCUBHBIX 3JIEMCHTOB U THITBl aKTUBHBIX JJIEMEHTOB BbI-
OpaTh corinacHo HOMepy (GYyHKIMOHAIBHOTO y3ia (Tabm. 4.3).
Tabnuia 4.2

Bapu

Mogens (BbIpaKEHHE IS BBIXOJIHOTO
aHT CxeMma

napameTpa Yy )

[IponopurOHaTBHO—MHTET PUPY IO I
GunbTp

Yacrora cpesa

\
>
/7 1

R1
—
T
Cl y—f.=
@ 2-(R1+Ry)-C

R2
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[Iponomxkenue Tabdm. 4.2

Bapn C Mopnens (BbIpaK€HUE JUIsI BBIXOJHOTO
aHT xeMma rapameTpa y )
CymmMmarop
R1 R4
UBxl
1 R R
R2 UBLIX Usguix R, (1 + R_4} Ugx2 — R_4 “Upx
2 1+ 1 1
Ugx2 3
DAl
R3
I'eneparop
lCl R3 Yacrora
3 R T DAI R
¢ _ Ri-Rp-Rj
2-C4
R2
Ycunurens
R2 K=R2 !
R
! 1RszRa[lej
R1 DAI 1+ Rl RBX RBX Rl
4 D UBBIX KOY
Koy ¥ Ry — KOIQQUIMCHT yCHIIeHNs
R3 ¥ BXOoJHOE cornpoTuieHue DA
I'eneparop
R1
— +—
DAl Yacrora
5 d o 0,23 -
——Cl Cl‘R1‘1H(1+73)
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Oxkonuaunue Tadi. 4.2

U4

R6

Bapu C Mopens (BblpaskeHHE Ui BBIXOIHOTO
aHT xema napamerpa y )
HcTOYHHMK OMTOPHOTO HANPSHKEHUS
+ UHI/IT R2
R,
Upux = Uervi (R_ + IJ
6 - DAl |y 3
D . Uy yi — HampsbkeHHe cTabuiIn3anuu
aneMeHTa V1
Vi R3
J1oOpOTHOCTH
7 Q=L. 1+ Rs Ry +Ry)
2 R;-R,
Ycennurens
R2
-
I Koadpdumnment nepenaun
8 () DAl U BBIX K — m
N —— R 1
Vd
CyMMaTop—BbIUUTATENb
R1
Ui —
R2 R5
R R R R
vy 4 U, =Rs Ry, Rs y, Rs g,
9 R3 R, R; R4
U3 >
— b Al |y U;..Us =0,2B
——
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Tab6mumna 4.3

Ba- DIEeMEHT CXEMBI

pu- Rl, RZ) R39 R49 RS) C]s UHI/IT.) Tun Tun

ait | kKOm | kKOm | kOMm KOM | kKOM MKD B cTabui. | MUKD.
7,5 7,5 3,0 20 4,7 0,68 15 KC133

1 +10% | +5% | £10% | £2% | +5% +10% | £10% | , K140V 17
8,2 6,8 2,7 18 4,7 0,68 18 KC168

2 +5% | £10% | £5% £10% | £20% | +2% £5% | A K140V 11
8,2 5,6 1,8 20 3,6 0,47 15 KC156

3 £20% | £5% | £20% | £10% | £5% | £10% | £10% | K140Y 118
6.8 6.8 3.3 24 4,3 1,0 16 KC147

4 £20% | +20% | £10% | £1% | £10% | 5% £5% | K140V 12
6,8 9,1 3,0 16 33 0,75 18 KC168

5 +5% | £20% | £5% £20% | £5% £10% | £20% | A K140V 117
6,2 6,8 3,0 16 4,7 0,68 16 KC147

6 +5% | £20% | £5% £10% | £10% | +2% | £5% A K140V 12
6.8 4,7 1,5 24 4,7 1,5 16 KC147

7 £10% | +20% | £20% | £1% | £10% | £5% £15% | o K140V]12
7,5 3,6 1,5 18 43 0,68 14 KC156

8 5% | £1% | £5% £10% | £10% | £20% | 5% A K140V 11
8,2 7,5 33 20 3,6 0,47 15 KC156

9 +2% | £5% | £10% | £20% | +5% £10% | £10% | o K140V 18

4.8. Jlns ycnosuii 3aaauu 4.7 onpenenuTh, Kakoil MaKCUMaJIbHBIN pa30poc BHIXOTHOTO
napameTrpa Yy OynyT umeThb 95 % (QyHKUMOHATBHBIX Y3JIOB PacCMaTpUBAEMOrO BHJA IMPH

YCJIOBUH MX HCIOJIb30BaHuUs B coctaBe POV B teuenue Bpemenu £ =50004. POV otHo-
curcs K kareropuu ucnoiguenuss Y XJI 3.1 cormacHo 'OCT 15150-69 niist anexkTpudeckux
cxem 1...5 1a6n1.4.2 u Y 2.1 cormacao 'OCT 15150—69 nns snexkrpuyeckux cxem 6...9

tadn. 4.2
4.9. J1y1s nepBUYHBIX MApaMETPOB, OMPENCSISIONINX BBIXOJHON apamMeTp Yy (QYHKIHO-

HaJIBHOTO y3na POV, onpeaenuts K03 (HUIUEHTHI BIUSAHUS METOAOM MAaJIbIX MPUPALICHHUHA
U CPaBHUTh MX 3HAUYECHMSI CO 3HAYEHUSIMU, MOTYYEHHBIMH PACUETHO—AHAIUTHUUYECKUM CIIO-
coO0M. DNEKTpUYECKUE MPUHIIMITHAIBHBIE CXeMbl (PYHKIIMOHAIBHBIX y3710B POV u ux ma-
TEMaTHUYECKUE MOJIENU MPHUBEAEHBI B Ta0I. 4.2, a mapaMeTpsl JI€MEHTOB YKa3aHbl B TaOJI.
4.3.

4.10. TpeOyercs Ha3HAYUTH MPOM3BOJICTBEHHBIA JOMYCK HA MapaMeTphl AJIEMEHTOB
(GYHKIIMOHANBHBIX y310B POV Tak, 4ToOBI IS OTHOCHUTEIHFHOW MPOW3BOACTBEHHOM ITO-
IPEMIHOCTH BBIXOJHOTO TapaMeTpa (GyHKIMOHANLHOTO y3/1a (BemuunHbl AyY/y) BHIMONHS-
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nock yenosue Ay/y <+10% ¢ rapantupoBanHON BeposTHOCTHIO: a) 0,9; 6) 0,95;
B) 0,99; 1) 0,9973; n) 0,999.
DIEKTPUYECKYI0 MPUHIUITAAIBHYIO cXeMy (yHKIHOHAIBHOTO y37a POY u ero mare-
MaTHUYECKYI0 MOJIeNIb BbIOpaTh U3 TabOi. 4.2, 3HaUeHUs MEPBUYHBIX MAapaMeTPOB U THUIl aK-

TUBHBIX 2JIeMEHTOB — U3 Tabm. 4.3. Ilpu ucnonb3zoBanuu Tabi. 4.3 MpOU3BOJICTBEHHBIE J10-
MyCKHU HE UCTOJIb3YIOTCS (MTHOPUPYIOTCS).



	                Таблица 4.1 
	Напомним, что в случае исполнения делителя на дискретных элементах  
	При определении эксплуатационного допуска необходимо знать характеристики 
	Выше (см. п.2-5) было получено 
	Последнюю запись можно представить в виде 
	                                                                                                                           Таблица 4.3 



