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LHLEHTPAJH30BAHHOIO KOHTPOJIA

10 M. ATEEB, B. 1. KOHOBAJIOB

(IlpencTaBaena HayyHO-TEXHHUECKMM CEMHHApPOM Kadenpsi aBTOMaTHKH
i TeneMeXaHHKH)

OnHoli M3 BakHLIX 3alau, TPeGYIOIHX pelieHus npu paspaboTke
CHCTEM LEHTPAJH30BAHHOTO KOHTPOJS, SABJAETCS MOBbllIeHHe TOYHOCTH
Tno/yuaeMbIX Pe3yJbTaToB. Ecay chcTeMa KOHTpoJsi BKalouaer B ceba BY,
T0 GYHKUHOHAJbHASI CXeMa H3MePHTeJbHOr0 TPaKTa MoXKeT OHITb H306pa-
’KeHa caeaylomum o6pasom (puc. 1):
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Puc. 1

3, - NOrPeLIHOCTh 1aTUHKA C YUCTOM BO3MOMKHOCTH BBCAEHHA TO-
NPaBOK B CBA3H C M3MEHAKWIUMMHCA YCJIOBHAMM paboThl;

3,, — MOTPELIHOCTh BTOPHYHOTO Nipudopa (B caydae, eCly BBOL HH-
dopmauun B BM ocyuiecrsasercs €O BTOPHYHBIX H3MEPHTEJb-
HbiX npubopos);

9ys — NOTPEUIHOCTb KBAHTOBAHMS HMACAJIbHOrO KOMMYTATOPA, yUYMTLI
BAIOLad BO3MOJXKHOCTbH TOTO HJH HHOIO METOAA 3KCTpanoJsuu
MJH HHTEPNOJSILHH;

Syom — NOTPELIHOCTL KOMMYTAUHH PLajbHOTO KOMMYTATOPA;

3,yn — norpewnocts AL

Suy — MOTPEUHOCTL METONOB NepBHUHOH 00paboTku HHPOpMAURH
ocylecTpasemMbx B BY.

PaccMOTpHM NOTrPEHIHOCTb Gun, HA BEJHUHHY KOTOPOH BJAHAKT CTa-
THCTHUYCCKHE XapPaKTePHCTHKH KOHTPOJHPYEMbIX NMapaMeTPOB, NPHMEHACMbIH
METOJ 3KCTPa- M MHTEpHoJsiH, ObICTPOACHCTBHC KOMMYTaTtopa, MOPSIoK
onpoca napaMeTpoB HJH NporpamMma paboTel KoMMyTaTopa.

B coBpeMeHHBIX CHCTEMAaXx KOHTPOJS 4YHCJIO KOHTPOJIHPYEMBIX Iapa-
MeTpOB MOXeT ObHTh BeCbMa 3HauyHTEJbHBIM. B CBA3H c TeMm, uTo GBICTPO-
JefiCTBHE KOMMYTATOPOB H JPYrHX (YHKUHOHAJbHBIX V3J0B CHCTEMbl
KOHTPOJISI BCETAa OrpaHHuYeHo, o0ecneunTb pPaBHOMEpPHOe BO BpPeMeHHM KBaH-
TOBaHHEe BCeX NMapaMeTpoB He NpPeACTaBJsieTcss BO3MOXHBIM. HM3-3a Hepas-
HOMEPHOTO 1Iara KBaHTOBAHHS BO3HHMKaeT JONOJHHTEJbHas NOTPEIHOCTD

Oxs , KOTOpAad CYHIECTBCHHO 33aBHCHT OT JIOpfAAKa ONpoca napaMeTpoB.
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B mnacrosauleft paboTe mnpeasaraerca IpPOCTOH MeTOH OIpeAeseHHs
1opsijJKa 0flpoca KOHTPOJHPYEMbIX NapaMeTpPOB, MO3BOJSIIOIHH yMEeHbIUIUTL

Oks , A4 TAKXKe HEKOTOpble 3aBHCHMOCTH, HeoGXOAHMMble JJISi OLEHKH ObICT-
ponefictBust BY u xoMmyTatopa. AHaJlOrHuHble 3aJaYd PACCMOTPEHLI B PAa-
6otax [1] u [2]. OnHako B pabore [1] mosyueHHBlEe 3aBHCHMOCTH MO3BO-
JASIOT ONpeleNuTh TOJBKO €MKOCTb KoMMYyTatopa. B paGore [2] paccmar-
PHBAEeTCH &JrOPHTM ONTHMAJbHOH OuYepelHOCTH OOCAYyXKHUBAHUA UHUDPOBOI
MAIIHHOH HECKOJbKHX HEe3aBHCHMBbIX MNOACHCTEM MPH MHHMMAaJbHOM J0Ny-
cTuMoM ObicTporeiicTBHU. [lonyueHHble pe3ysbTaThl TeM He MeHee Tpea-
NnoJ1araloT HaJauuydHe CBOOOJAHBIX NO3HUHH Yy KOMMYTATOpa, UYTO, €CTEeCTBEH-
HO, CHHUXK@eT LEHHOCTb MeTona.

[IpenBapuTesbHO BBeleM HEKOTOpble 0GO3HAUYEHHS:

1 — YHCJAO KOHTPOJIHPYEMbIX IapaMeTpoB;

fi——uactota onpoca i-ro napamerpa, fuu.; fmin — MAKCHMAJbHOE H
MHHHMA.1bHOE 3HAUeHHus [
T, — npoAOIKHTENLHOCTS OJAHOIO UHMKJA ONpOCa;
N, — 4uca0 mo3nuHii KOMMyTaTopa;
f, — NPOLONKHTEABHOCTL HANOKACHHA KOMMYTatopl Ha K-H 110-
3HLLUH,
s — YCJI0BHOe OnicTpoielicTBHe BY;
Ve — OBICTPOCHCTBHE KOMMYTATODA;
h;; — NO3MLHA KOMMYTAaTOpPa, 3aHMMaeMas [-M mnapaMeTpoM, oOnpa-
[IMBaeMbIM /-# pas;
Ak, — MHTEpBaJd 1pPH DPABHOMEPHOM KBAHTOBAHHH, Bpr(l)KEHHl-IH YyHC-
JOM IO3HLHE KOMMYTATODA;
Ak;; — vuTepBas KBaHTOBaHMA [-r0 napamerpa npu j= 1, 7;
Az;; — HecTabuAbHOCTL MHTEPBAJa KBAHTOBAHHA i-TO napaMmeTpa BHYT-
pH OAHOro LukJa ompoca |j =1, v,|;
8, — Bpemsi obcaymuBanust BY I-ro napamertpa,
Yucao nosullMii koMMyTaTopa onpeaeasercs no ¢opmy.le

n
~
Ml = Z T[»

i1
raie +v;= -f—i .
fmin
— HeJble YyUuc/aa;
1 < (i < Tmax-

Ecaun §; — apobH, TO MOXKHO NepeHTH K LeJBIM UHCAdM, OTHICKaB
HAHMMeHbLIKI OOLHH 3HAMEHAaTeJb M VMHOXHB UHCJAHTENH Apobell HA COOT-
BETCTBYIOLIHe MHOXKHTEJNH. B 3TOM cayuae Y, > 1, ¥ uHCJIO HNO3HLHMH
KOMMyTaTtopa yBeJHuyHBaeTcsi. Mcxomsi H3 yC/J0BHST paBHOMEPHOCTH BCex
HHTEPBAJIOB KBAHTOBAHHS IJH BCeX MNapaMeTpoB, MNOCAeAHHE HYXKHO MNOJ-
KJIOYATH K MC3HUHIM KoMMYyTaTopa K ;; , KOTOpble BLIYHCJASIOTCA 1O ¢op-
MyJiaM, cBefleHHBIM B Ta6Ja. 1. Homepa napamerpoB i 3anucanbl B Tabauue
B 1OpsIAKEe BO3pacCTaHWs 4acToThl | ;. :

Ecan pacnonoxuTh BbYHMCAEHHble TakHM oOpasom 3Hauenus K
8 NOpsiIKe BO3PACTaHHsA, a 3aTeM B TOM ke TNOPsAJKe 3anucaTb HHAEKCHI i
fIpH COOTBETCTBYIOUIHX K;; , TO moayuyHM HCKOMbI# TNOPAAOK onpoca, Xa-
PAKTEPHU3YIOIHACA CAedyIOUIHM.

1. Ilpu nepemeHHOM urare omnpoca KOMMVTaTOpa (t « 5= const) co-
CTaBAsOUAs MOrPEWHOCTL G, YMEHbIIHTCS [0 HyJs, ecad fx —0 npu

OrpaHHYCHHON cpeaHell cKopocTH paboTH KOMMYyTartopa, T. .
A'\)
=Nt =0,
|
i
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2. Ilpn {x = const B npepenax ORHOrG UHKJIa ONpPoCa paccMaTpHBa-
eMBbIH MOPANOK ABJAsEeTCS HAWAyulluM. B npemenax ke HECKOJbKHX CME-
HbIX IHKJIOB He fIBJISIETCS TAKOBBLIM, IIOCKOJIbKY B 3TOM CJyyae Tapamerp
¢ fma Bcerza OyleT ONpAUIMBATBCH MEPBHIM M TMOCJACIHHM B KasKIAOM
LHKJIe H, CJel0BaTeJbHO, MHHHUMAJbHBIA HHTEPBAJ KBAHTOBAHHUS 3TOTO
napaMerpa Bcenga OVIACT paBeH [«.

PaccMoTpHM HexkoTopbie BO3MOMKHBIE BapPHAaHTHI COBMECTHOH paGoThl
BY u kommyrtaropa. [lpeamosoxum, uTo B MPOMEXKYTOK BpeMeHu f, BY
ofGecneynBaeT MaTeMaTHUYeCKyw 00OpaGOTKy pe3yJbTaTOB H3MepPEHHS KaiK-
JOTO TlapaMeTpa, 3aTpaudBast Ha 3TO BpeMs O, .

O6osnauum KoahGdUUUEHT HcMoAb3oBanuss BY uepes &

2“‘9

i=1 j=1
T

PaccMOTpUM TpPH BO3MOXKHBIX CJyuas,
1. OcuoBHoe TpeGoBaHue f, = fy == const. Toraxa HeoGxoaumoe ObICT-
pojeiictBHe KoMMyTaTopa H BY onpenensiercs no gopmysam:

Vi ->’ N(l'fmim
8 <t()a v >limax'vka (1)

H

»- (fmm Z v l(_"

H [_1] s
rie [, — uuca0 3JaeMeHTapHHIX onepanuil, BbnoaHsemblXx BY npu obpa-
6oTke i-ro mapameTpa, [, m, = max {/;}. OuedHka JHCHepPCHH HIara KBaHTO -

BaHHA paBHA
/E (A — Afy)?
- ] =

—1
2. OCHOBHO®e Tpe6OBa}1He < G Vch=Vm.=No-fm1n- B 3toMm cayuae
n '\l-
-y
33
~_ f=1 j=1
"x = - fmln
S0
limax 1
u, ecan Y — | T0 KOMMYyTaTOp pabGoTtaer C NOCTOAHHBIM UIATOM
v v

B KU
(¢, = t;). B npotuBHOM cJ/yuyae BO3HMKaeT elle OAHA COCTABJIAOLLAA I10-
TPELIHOCTH KBAHTOBAHUSA M3-3d HENOCTOAHCTBA [, H OLEHKAa AHUCNEPCHH
liara KBaHTOBAHHA paBHa

-,// 3‘ (Ah Ahiu —-{-— ATij - A’t[j_l)?‘

7i— 1

3. OcuoBHoe TpeboBaHHe — MHHHMAaJIbHAs1 HEPAaBHOMEPHOCTb KBaHTO-
BaHHA. DTO BO3MOXKHO TOJbKO B TOM CJyuae, €CJIH KoOMMyTratop Oyner
paGoTaTb C NMepeMeHHbIM IIAaroM, H MOMEHTHl BKJIOUECHHSA KOMMYyTaTopoM
onpeneJeHHBIX MO3HUUHA 6YAYyT CTPOro COOTBETCTBOBATb ONMHCAHHOMY BhIllIC
nopsaaky onpoca, CTporoe BblIOJHEHHE 3TOT0 TPpeOOBaHHA BO3MOXKHO B 006-
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IeM CJyyae TOJBKO IpH vy —> 00, t,—0. B NeicTBATEJbHOCTH Ke BCeria
Vg < Voo, x> fxo . 1l03TOMY BO3MOXHO, 4YTO HeKoTopnle @O; Oymyr
6oJibllie COOTBETCTBYIONIHNX HM f., & KBaHTOBaHHe CTAHOBHTCH HepaBHO-
MEpPHBIM.

Jas ¢ cnpaBeaauro (1), a

i ] Yicp = Yo & fmin")v(y

Maxkcumanpnoe Tpebyemoe GhiCTPOIeHCTBIE KOMMYTATOPA
i

Ve max &= T -
PaccMoTpuM npuMep.
HaBecrno: [, = 100, [, =200, [, =500, [, = 100,
1 1 1 1

flzl’_, f'_":Q ; f:z:3' ’ f&=4 .
CEX CexX CEK céx

Tpebyercs onpenejuts NOPSAOK ONPOCAa ¥ H2PABHOMEDHOCTh 1HAra KBaH-
TOBaHHA A/ Kaxkoro-aubo napamerpa.
Ny="T1y 41+ 1+ 7 = 10,
[TpuHSATHI COrJacHO BbHIIUIEH3JI0XKEHHOMY METOAY TMOPAL0K Onpoca
napaMeTpoB npupeleH B Tabua. 2.
Ta6anua 2

-

Howmep na- ’ 5 |
oD s | 3 SRR l § | 4 1
|
hy; I 2| 3 4| 5 | 6 | 7 i 8| 9| 10
1 ! !
Ky | 1,25) 186| 25| 875 5 | 6,25 75 833(875 10
| | i
1. v, > 10.1 = 10 | 228€K 1.
. cex
- - A.
v > 500-10 = 5000 | 2220 |
CEeN
o1 | _
£ 0 100 4+ 2-200 + 3-500 + 4-100/ = 0,48;

- _ (B—25)+(2—2512 F (3 —25)F - (2—2,5)"

“~ 7] i1 =
= 0,058 [cex] = 5,8 [%]-
2. vo=10-1= 10[-17913}; s, = 0,8.
cex
Torpa
100 4+ 200-2 - 500.-34+100-4
> + J + 4=mmFi
B 0,8 cex |
500 1
—— > — , No3TOMYy f, # const.
3000~ 10 Vi 7
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OueHuM JHCHEpPCHIO nlara KBaHTOBaHMA Jas 4-ro mapaMmerpa

(3ol | l___())z_'_ 9oLl | :“)__1_—)2 r
5= L |° %2 73 ( PR
10 41
12 23\ 1 24\
L (32422 92— 40—=
T( 7 "3 3)+'\. 5 TV y)

e = 0,067 [cex] = 6,7 [%].

3. vy = S06G0 on/cex.
Onpeaeaum 3HayeHusa Ah; W £, @ TAKXKE OLEHHM, COOTBRTCTBYIOT /H
3HayeHus ©; £ -M,
- 1
Aht! min — Ahil = 1,66 - 1,2(): 0,41.; til = "6 '0,4‘1 = 0,0'1’1 [CeK].
100 on

H, =————— = 0,02 cex. O, < 1.
! H000 on cer i

HauMmeHnbliiM CPeAH OCT4BIUMXCH HHTEPBAJNOB SBIAETCA HHTEPBAJ £,

Ay, = 0,425 £ = 0,042 cen; 0., = ——-———-—OOO or = 0.1 cex;
5000 on/cex
B, > ;.

CaenoBaTesnbHO, 32 HHTepBaJ BpeMeHu f33 BY He ycneBaer mnpoBecTH
06paGoTKy KOHTPOJHPYeMOro napamerpa. 3a BpeMsl f33 OyIeT BBIIOJHEHO

5000 on/cex - 0,042 cex = 210 onepauuii BMeCTO Tpeﬁyez&b{x 500, nosro-
My HayaJo 06paGoTKH cjeAyioLiero flapamerpa CABHHETCS HA BEJHUHHY
500 — 210

—————— = 0,58 no3, koMmyTaTopa.
500

B octanbHbix cavuasix [ > O,

5 =L/ (003870580} B /
. _101/ § 1 = 0,041 [cex] = 4,1 [%].
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