U3BECTUJ

TOMCKOTO OPJEHA OKTSBPLCKOM PEBOJIICLHHUH
H OPAEHA TPYIOBOIO KPACHOI'O 3HAMEHHU
NOJIMTEXHHYECKOTO MHCTUTYTA uum. C. M. KHPOBA

Tom 266 , / 1976

JAEULIH®PUPOBAHHE C KOHTPOJIEM

A. B. TPUXAHOB
(IlpeacTaBiena HayuHbIM CeMHHApoM Kadeapbl BHIYHCAHTEALHON TeXHHKI)

Hewndpatopsr (AUI) B SIIBM ucnoiab3yorcst B TpakTax: agpecoB
yices, Koja' onepauuu, aapecoB komana. OWHOKH M HEHCIIPABHOCTH B pa-
Gorte pewndpaTopoB (CUMTHIBAHHE HJHM 3allMCb He MO 3alaHHOMY ajpecy,
HCIIOJIHEHHE JPYTo# ONepalHuH) IPUBOAAT K BecbMa TSIKeJbIM, MOPOi He-
NONPABHMBIM NOCJAeACTBHAM. [Jo3TOMYy KOHTpO/Ib HEHPPATOPOB HCKJIIO-
YUTEJbHO BAaXKEH, ONPAaBAAHO Jaxke CYLIECTBEHHOE VC/JIOKHEHHE CXeMH
VKasaHHBIX TpakToB [l].

Omu6ku u HeucnpasHoctH [III BHemHe npoSBASIIOTCA CJAEAYIOIIHM
o6pasom: ]

1) a1n60 ONHOBpPEMEHHG C HCTHHHBIM CUTHAJOM IIOSIBASETCS €Ile O
JOXKHBIH, T. €. B0O30YKIAIOTCS ABE LIWHHI;

2) aub0 HCTHHHBII CUrHaJ He MOSIBJASIETCS HM Ha OJHON M3 HHX;

3) an6o n3bupaercd oOgHa, HO JIOXKHAs LIMHA.

Has 3¢ bexTHBHOTO KOHTPOJs AelIMdPATOPOB LEICCOO6PA3HO IIOCTABUTH
JiBE 3ajauu:

3ajaya-MHHEMYM

— NPH BO3HHKHOBEHHHM OAHOH M3 PACCMOTPEHHBIX HeHCNpaBHOCTeH
cxema JUI 1oaxkza o6nafath CBOHCTBOM MOJHOTO XOHTPOJSA, T. €. H JOXK-
Hble- CHIHAJBI, U HENOSIBJE€HHE NCTHHHBIX CUTHAJIOB JOJIKHBL  GbITh 06-
Hapy2KeHsl.

.

3apaya-makcumMym

— HH OIHa M3 MNEePEeUHCJEeHHBIX BBIIE HEUCIPaBHOCTEH HE NOJKHA
BJI#sITh Ha HOPMAaJbHYIO paboTy Aewm@partopa, T. €. B 3TOM CJydyae cxema
Aeummdparopa AoaxkHa 00jazaTbh CBONCTBOM CaMOKOPpPeKIHH.

J[na pelneHns ykKasaHHBIX 3a7au NPEACTaBJASIOT HHTEPEC H3BECTHHIE
CXeMHbl€ MeTOABl KOHTpoast aewmHdpartopoB. CxeMHBII KOHTPOJab jAeliudg-
pPATOPOB TNPOBOAHUTCS pa3JHUHBIMH METOLAMHU: C HCIO/b30BAHHEM . CIIELH-
aJbHBIX KOJOB, C HCIIOJb30BAHMEM TeXHHYECKHX pelleHu#. B uacTtHOCTH,
H3BECTHBI MeTOJ] AYOJHPOBAHMS CJelyeT CUMUTATh YACTHLIM CJydaeM HC-
M0JIb30BAHHA CHEUHAJbHBIX KOAOB: KOJ Ha BBIXOHAX - AyOJHpYIOHIEro Je-
wHpparTopa npeacTasader coO0il KOA, MOJYUYeHHBII OCHOBHBIM AemkdpaTo-
pom. Haunbonee u3pectHell MeTon AyOMHPOBAHHS NpelycMaTpUBAaeT. ApUMe-
EeHHe [BYX AeludpaTopoB KOXA, OJHOUMEHHbIE BbIXOAbI KOTODBIX. Cae-
ayeT OOBLeAWHHTb Ha cxeMax WM wuaum Ha cxemax MJIML :
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B nepsom caydae Gymer obuapyiKeHO GOJBHIHHCTBO JOXKHBIX CHIHa-
JIOB, HO HCTHHHBIII CHUTHaJ HEeBO3MOXHO BbIPA0OTaTh, eC/M OH He NOABHUTCH
1la BbiXoge XOTsi OBl OJHOrO M3 RYOJHUPYIOLIMX APYr Apyra Aewudpatopos.

O6beaunenre ogHOMMeEHHBbIX BbixoAoB ueped cxembl MJIKM nponyckaer
BCE JIOMHBI@ CHTHAJblI, HO MCTHHHBLI CMTHaJ BbipabaTbiBaeTcsl, €C/IH XOTs
6Ll ofuH u3 gemwndparopoB cpaborasa npasuiabHo. Cilen0Bare bHO, HH 0dHH
M3 JIByX MeTolO0B JyO.aupoBaHust He YJIOBJETBOPfET YCJIO0BHIO 3alavd-
MUHHMYM.

Yro Kacaercda cHenuajbHbIX KOJOB, TO 3TOT KOHTPOJb MOXKeT ObiThb
OpraHu3oBaH ABymst cnocobamu [1—6]: _

— npuMeHenueM mudparopa NOJMHOIO KOAA, MOZAHHOTO HA BXOA Je-
mudpatopa (KOCBEHHBIH KOHTPOJb);

— npuMeHeHHeM IIHQpATOpa KOHTPOJBHOrO KOAa, MOAAHHOrO BMECT#
© ToalbIM KOLOM Ha BXoj geurudparopa. O6GUIMM HEJOCTAaTKOM 3THX CIO-
COBOB C/eyeT CYMTATh MPONYCK ONpeeeHHHX OWHOOK B padoTe jpeumnd-
paTopa U YBEJHUEHHe Pa3psAAHOH CETKH MAIUMHBHI.

PaspaGotanbi Metoanl, He Tpebymomne BBefeHHUS H3OBITOUHOCTH B Ma-
[IMHHOE CJA0BO. B OCHOBe KX JieXKaT Te MJIH HMHbIe TeXHHYECKHE pelleHHs.

OfHKM M3 TAKHX METOAOB SIEJsETCs MeToJ HHxKeHepa B. 3nenxo
[3, 4, 5], KOTOpBIil 3aKaIOUaeTCs B NPOBEPKE HAJH4HsL OJHOH H TOJNBKO Of-
Hoi1 ‘BO30OyxaenHoi wxHbl. CXema KOHTPOJS MO 3TOMY MeTOAY HMeeT BHA,
npeacTaBJeHHBIl Ha pHC. 1.
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Puc. . Cxema xoutpoas B. 3aenxo

Bxoxnble wuHsl JUI pasgensitoTcs Ha rpynIbl LIKH, COOTBETCTBYOULHE
ONIMHAKOBBIM XapaKTEePUCTHKAM (BblUeTy, KOJHUeCcTBY exuHdl u T. A4.). Hlu-
Hbl TPYII COEJUHSIIOTCH COOPKOH, CHTHAJBl 3THX CXeM VIpPaBJAAT BEHTH-
JAMH, C BHIXOJOB KOTOPBIX 3a CYET CHTHaJa OMNpOCa MMIYJAbChi MOCTYNAOT
Ha CyMMUPYIOULYI0 TpaHchOpMAaTOPHYIO CXeMy C BXOAHBIMH OOMOTKaMm
o[ + ws, BKJIOUEHHBIMH corgaci#o. O6MOTKa e BKJIoueHa bctpedto. [Ipu
npaBuibHOil  paGoTe AemHdpartopa Ha ero BHIXOAe BO30yKAaeTcs OAHA
wpHa. CHrHaJ onpoca MPOXOZHT Yepe3 OAMH OTKPLIThlil BO30YXAEHHOH
LWKHO# KJalaH M OJHOBPEMEHHO uepe3 OOMOTKY ompoca. B sToM cayuae
Pe3yAbTHPYIOUIKI NOTOK OyeT paBeH HYJIO, Ha BLIXOJe CurHana e OyHer.
Ipn a060l HencmpasHOCTH, KPOMeE BbOOpa OIHOM, HO JIOKHON [UIHHBL, HA
sLIXOfie TpaHchopmaTopa OYLeT CHIHAJA HEHCPaBHOCTH.

Ecau BHIOHpaeTcst OfHA, HO JOXKHAs HIMHA, TO Ha BbixoAe Tpaxcdop-
MaTtopa He OyAeT CHIHaja OWMOKU, XOTsl OHA Ha CaMOM [eje eCTb. TaKkum
06pa3oM, HaHHBIH METOH KOHTDOJA HEeMOJHOCTHbIO pellaer 3adauy-MUHUMYM.

Hapecten [4] KoHTpoab AewudpaTopoB ¢ HCNOAL30BAHHEM CBOUCTB
CUCTEMATHYECKUX W TPYIIOBBIX KOMAOB, PeINAOIIHI 3agady-MHHUMYM, & IpH
NONOJHUTEJLHOM AyOJUPOBAHAN U 3a3J24Y-MAKCHMYM.
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Huxe npeasnaraercs KOMGHHHPOBAHHBI MeTO], HCHOJb3YIOMMEA Crie-
[lHAJbHBIE CXEeMHbIe pelleHHs, MOJHOCTbIO pellalonui 3axavy-MHHHMYM.
B Metoze Ha OCHOBe CyMMHpYIOIero TpaHchopMmaTopa B OXHOM cCJiyyae,
xorja Bo36yxK/JaeTcs TONbKO OfHA WIHHA (JI0XKHAas), CHrHaJ OWHOKM He
pripabaThiBaercs. Ecan B JaHHOM cayyae CHTYalHIO, KOrmaa Bo30yXaaercs
TOJNBKO OJHAa HIMHA, NMPEBPATHTb B JAPYTYIO, Koraa BO30OYXKIAKOTCs JBe IIH-
Hbl, TO CYMMHPVIONIHHA TpaHcdOpMaTOp BbiiacT cHrHaj owuOku. Ilocras-
JieHHas 3afada M3MEHEHHWsl CMTyallud pellaeTcs NMyTeM AYOJIHPOBAaHHA [e-
mudpatopa ¥ 0O6BeAMHEHHsT OJHOMMEHHBIX BBIXOAOB JBYX AeH(paTopoB
Ha cxemax M wuam Ha cxemax WJIH.
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Puc. 2. JewndpupoBanie ¢ KOHTPO.IEM, KOM-
GUHUPOBANHBI MeTOI (BapuaHT 1)

PaccmorpuM ofa BapdaHTa Tnipd Beex curtyaumsix npu patore I
NpH YKa3aHHbIX BhIle TPeX BHIAX HEHCNpPaBHOCTEH M NPH HCNpaBHOH pa-
Gote (3ToT BUA pabBoThl AJas yAoGcTBa JajbHefilllero paccMoTpeHus o6o-
3HAUMM HOMEpOM 4).

LUSHAN ONPOCa , cueHan QuUlRl
CXEMQ KOHmpors
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Puc. 3. HewundpupoBanue ¢ KOHTPOJEM, KOM-
GMHHDOBAHHLIH MeTOox (BapHanT 2)

Cucrema KoHTpoas npu cxeMme M mpeacrtaBiena na puc. 2, TIpH cxe-
yme WUJIM —mna puc. 3.

Ha stux pucyHxkax O6JOK KOHTpOJsl € CYMMHpyIOLiMM Tpancdopmaro-
pOM HMeeT cXeMy, NpeACTaBJEHHYKO Ha puc. 1. '
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BrisiBaetine nBYX BO30YXKIEHHBIX HIMH MOZKHO MPOW3BOAMTL M IO Me-
TOAY, Tpenso:KeHHoMy B [2].

PaGota cucTeMbl KOHTpPOJS OTpaxKeHa B Tabauie. 3HaK MUHYC (nJ/i0c)
VKasblBaeT ia OTCYTCTBHE (HaJuuMe) OMHUOKH, CHrHajga OWHMOKH, IpONyCKa
OLINGKH H KOPPEKTHPOBKH BhIXOAHOTO curnajaa L.

Ta6anma
151 WJIN
H‘N;Ql Owubka
s Curnan [Tponyck | Koppek- Curnan | ITponyck| Koppek-
OWKUOKH OIIHOKH uud omHOKy | OIWHOKH HHA
+ — — + + — —
2 + - — - — +
3 + i - - + — -
4 — - _ — _ _ -

Buano, uto npu Buge pabotet Ne 4 (Her ommnbku) cucrema AU ce
CXeMO#l KOHTpOJas (YHKIHOHHUPYET TOYHO TAK JKe, KaK H CHCTeMa C OJHUM
JeutupaTopon.

[Ipu Buae pabGotel Ne | (B030yKpaeTcss AOTOJHHUTEABHO JOXKHAS IIH-
rma) cuctema co cxemon MJIM paboraer tak ke, Kak ¥ cucreMa C OLHUM
aewrndpaTopon,  cucreMa co cxemoil M obaagaer KoppekTHpVIOHIEH ClIO-
COOHOCTDIO. ,

[Tpu ownbre Bupa 2 (ne Bo30yxIaaercsd HM OJHA IIHHA) IOJOKEHHE,
O CpaBlenHio ¢ TNPedblAYLIHM, MeHsieTcs Ha oOpaTHOe: CHCTEMa CO CXe-
voit MJIM ofnazaet KoppekTHpylollell cnocobGHOCTRIO.

Haunbonee rtsmenwil cayuail (Bug pabornt 3) naas CxXeMbl, npeiacTaB-
JIEHHOH Ha pHC. 1, ABJsieTcst TaKOBBIM W J/1s O0€HX CHCTeM KOMOHHHMpPOBAIl-
noro metoja. Onnako, xak BHAHO H3 TabJaullbl, curHajs owuOKH BbIpaba-
ThIBaeTcH Jt000[1 CUCTeMOH.

Takum oOGpasoM, TpeANOKeHHbIH KOMOMUHMPOBAHHBLIH MeTOX pewaer
34/1auy-MHUHEMYM  TOJHOCTbIO. OueBHAHO, UTO OOBEAHHEHHe IBYX CHCTEM
6yaer obaagaTe 3HAYMTENBHOI" KOpPEKTHPYIOLLell CNOCOOHOCTDIO.

. JIMTEPATYPA

1.9.C. Apvrwnan, 2. 'P. Tuaunocsn, A H Caronaun O0 oxgom Meroxe
cxeMHOTO ofHapyzkenna ommGok Aeuiwpparobpa. Bonpocsl pazuostextponukd. Cepus IBT,
puiii. 6, M., 1968, )

2.E. A Bpuk. M. H Aapauax CxeMHHIl KOHTPOIp AelIM(DPATOPOB H UHCHOBHIX
6.10K0B 3anoMMHalolx yerpoiictB. Tpyasl CeBepo-3anafHOro 3a04YHOTO HOJHTEXHHYECKOTO
nHerdTyTa, Ne t, JI., 1967.

3.9 M. Kagyxo. CxemHbBIH ¥ TECTOBBIYI KOHTPOJIb ABTOMATHYECKHUX UU(MPOBLIX BbI-
uHCAHTeAbHBIX Mawni, «CoB. pajuo», 1963.

4. M. II. TTyTunues AmmapatHblii KOHTPO.b YNPaB.JIsIONMX LEPPOBLIX BLIUHC/IATED-
by mamnrd, «CoB. paauoy, 1966.

5 A M. Cnjopos MeToabl KOHTPOJSI 3JEKTPOHHLIX UH(PPOBBIX MamnH. «CoB. pajHo»,
1966.

6. . H Ywaxosa AnnapaThblii KOHTPOAb H HAJAEKHOCTL CIELHATH3UPOBAHHBIX
DUBM. «CoB. paauo», 1969.



