1. OCHOBHBIE TIOHATHUSA, ONPEJAEJEHUA U KIIACCUPUKALIUA

Ecnu xakoi-mibo 00beKT (MalinHa, arperaT Wik YCTaHOBKA) MPH JCHCTBUH a
HEro BHEIIHEW cpenbl (BO3MYIAIONIUX BO3JEHCTBUI) caM MO cebe obecrednBaeT
IPABWJIBHOE BBINOJIHEHUE TEXHOJOTUYECKOTO IIpoLecca, TO TAaKOW OOBEKT He
HY)KJIaeTcd B CIELUAJbHOM pEryiIupoBaHud. Hampumep, mpu M3MEHEHUU BBICOTHI
Hofayl BOJBI (BO3MYINAIOIIETO BO3JCHCTBHSI) MPOU3BOIUTEIBHOCTh IOPIIHEBOTO
Hacoca OCTAE€TCSl HEM3MEHHOW (IPH MOCTOSHHOM YHUCJIE KaYaHWW M MPHU MOCTOSHHOU
BEJIMYMHE XOJa TNopuHsA). HuKakoro perynupoBaHus [jisi MOAJAEPKAHUS €ro
POU3BOJUTENILHOCTH HE TPeOyeTcs.

[Ipu BoO3pacTaHuu Harpy3ku (BO3MYILIAIOIIEE BO3JAEHCTBUE), KPYTALIUN
MOMEHT, pPa3BUBAEMbli CHHXPOHHBIM JIBUTaTeJIeM, BO3pacTaeT (B CHUJIy CBOMCTB
nBurarensi), oOecreunBasi HEOOXOIMMYI CKOpOCTh BpamieHus. CHHXpOHHBIN
AIIEKTPOJBUTATENb TAKXKE HE HYXKIAETCS B CIELHAIBHBIX YCTPOMCTBAaX ISl TOTO,
4TOOBI OJAEPKUBATH CBOIO CKOPOCTh BpallleHUsl TPU HEM3MEHHOM 4acToTe TOKa.

OpnHako TakuX OOBEKTOB, HE TPEOYIOLIMX PETryJIHpPOBAaHUSA AJIsi HOPMaJIbHOU
paboThl, HEeMHOr0. MHOTHE MalllMHbI, arperaTbl U YCTAHOBKM HE MOTYT MOJIEPKUBATh
3aJJaHHBIA UM PEXKUM U TPeOYIOT peryjIupoBaHus, T. €. CIIEUUAIBHOIO BO3/AECUCTBUS.
Panblile, korja MammMHbl U arperatbl ObUIM TUXOXOJHBIMU M MPOLIECCHl U3MEHSUINCH
MEIJIEHHO, (YHKIUHU PEryJIMpOBaHUs BBIIOJHAJ 4elOBEK. Temeppb, KOrja MalluHbI
cTaJIi OBICTPOXOJIHBIMU U MPOIIECCHI B arperaTax U3MEHSIOTCS ¢ O0JbILIEH CKOPOCTHIO,
YeJIOBeK YK€ HE B COCTOSIHUM OOECHeYuTh HEOOXOJMMON CKOPOCTU JEHCTBHSL.
[ToaToMy [u1s1 ToAEpKaHUS 3aJaHHOTO YPOBHS PETYJIMPYEMOro MapameTpa WIH I
€ro U3MEHEHHS MO 3aJaHHOMY 3aKOHY pa3paboTaHbl ClelHalbHble aBTOMATUYECKUE
YCTPOUCTBA.

Takum obpazom, 06veKmoMm ynpasieHus Uiy pe2yauposanuusi Ha3vl8aiom mom
00beKm, KOMOopblli NOONEHCUM YAPAGAECHUIO UIU PeYAUposaHnuto. ITO MOKET ObITh
MallnuHa, arperar Wiu yCTaHOBKa.

YnpaisieMblii 00BEKT - 3TO COBOKYIHOCTb CPEICTB, OCYIIECTBISIOIIMX

TEXHOJOTHYECKUMN mponecc. B nocjacaHee BpeMsa I10A 00BEKTOM YHpaBJICHUSA



MOHUMAIOT U OHOJIOTHYECKHE OOBEKTHI (KJIETKA, PACTCHHWE, OTACIbHBIE OpTaHBI,
’KUBOTHOE, YEJIOBEK) U COIlMAJIbHBIE 00BEKTHI (3aB0/I, (habprka, COBX03).

ABTOMAaTHYECKOE YIMpaBIEHHWE - OTO YIPABICHHE, OCYIIECTBISIEMOE TpHU
MTOMOIIIY CTIEIMAIBLHON ammapaTypbl, 6€3 HETIOCPECTBEHHOTO yUacTHs YeTIOBEKA.

ABTOMAaTUYECKUM YIIPABJISIONIMM YCTPOHCTBOM HAa3bIBAIOT TAKOE YCTPOMCTBO,
KOTOPOE€ OCYIIECTBIIACT BO3JCHCTBHE HA OOBEKT, COOTBETCTBYIOIIEE 3aJaHHOMY
3aKOHY (QJITOPUTMY YIIPABJICHUS).

B 6e30amenHol aBTOMaTHYECKON BOJIOKAYKE aBTOMATHUYECKUM YIIPABIISTFOIITAM
YCTPOHCTBOM SIBJISIIOTCSI pejie JABJCHUS, YCTAaHOBJICHHOE Ha HAmopHOM Oake, W
MarHuTHBIM ~ TycKaTellb, KOTOpPhIE  OCYIIECTBISIOT MYCK W OCTAHOBKY
anekTpoasuratens. [Ipy MOBBINICHWH MaBlIEHWS B HAMOPHOM Oake peiie JaBIICHUS
pa3MbIKaeT 1eMb BTATUBAIONICH KATYIIKA MAarHUTHOTO IyCKaTelssi, KOTOPbIH, B CBOIO
ouepe/ib, OTKIIOYAET DJEKTPOABUTATENb OT ceTu. [Ipu OCTXKEHHH HUKHETO
JABJICHUS peJie JaBJICHUS BKIIOYAeT MArHUTHBIA ITyCKAaTelb W JJICKTPOABUTATEIb
HAYMHAET BpaIllaTh HACOC, KOTOPBIM HAKAYMBAET BOAY B HAIIOPHBIN Oax.

Cucmemoti asmomamuuecrxozo ynpasnenusi (CAY) nazvieaemcs cosoxynHocmo
YIpasensiemMo2o 00vekma U - A8MOMAMUYecKo20  YNpasisaouje2o  yCmpoucmad,
83AUMOOELICMBYIOWUX MedcOy co00U U 00ecnedusarumux 6blNOJIHeHUe 3A0AHHO20
3aKOHA YyNpasneHus..

Ecim B oOBbekre HE0OXONMMO TMOJACPKUBATh 3HAYEHHWE OJHOTO WIU
HECKOJBKHMX IMapaMeTPOB B 3aJlaHHBIX Tpejeax WId 00ecleYyuBaTh U3MECHEHHE ITHX
1apamMeTpoOB B COOTBETCTBHH C OMPE/ICICHHBIMHA 3aKOHAMH, €T0 HA3bIBAIOT 00BEKTOM
PETYIUPOBAHMUS, & TTOJICKAITIN PETyIUPOBAHUIO MTAPAMETP - PETYIHPYEMBIM.

ABTOMATHYECKHM PeryJsiTOPOM HA3bIBAKT YCTPOMCTBO, 0OECIIEUHBAIOIIECE
aBTOMATHUYECKOE BBHITIOJIHEHUE MPEANUCAHHOTO 3aKOHA PETyJIMpOBaHUs 0€3 ydacTHs
YEJIOBEKa.

Cucmema aemomamuueckozo pe2ynuposarus (CAP) - coeoxynnocms obvexma
Pe2yiuposanus U asmoMamuiecko20 pecyasamopd, 63aumMoO0euCmeyIouux MedxHcoy

coboil u 0660118111/!661}01/{41/{)6 6bINOJIHEHUE 3A0AHH020 3A4KOHA peyiupoearnusl.
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Tonmsnobiti Hacoc
Pucynok 1.1 - ABTOMaTu4ecKkuil peryisiTop CKOPOCTH BPAILICHUs BAJIa JBUTATEIIS
BHYTPEHHETO CTOPAHMsI ACTaTUYECKOI0 TUIIA C TUAPABINYECKUM 30JI0THUKOM U

CCPBOMOTOPOM.

B kauectBe nmpuMepa aBTOMAaTHYECKOIO PETYISATOPAa MOXHO IPUBECTU
ABTOMATUYECKUN PETYJISATOP CKOPOCTHA BpAILICHHWS Baja JBUTATElIsl BHYTPEHHETO
cropanus (puc.1.1).

LenTpoOexxHBIN perynsaTop cBs3aH ¢ BajoM japuratens. Ecim Harpyska
(Bo3MyIIaroIIee BO3ICHCTBIE) HA Bay JIBUTATENSI BO3POCIA, CKOPOCTh €r0 BPAIICHUS
cHmkaercs. CienoBaTensHO, IICHTPOOCIKHBIN PEryasTop OyleT BpamaThCs MEJICHHEE.
B pesynbTare 3TOr0 perynsTop, AEUCTBYS HAa TOIUIMBHBIA HACOC YE€pe3 30JI0THUK M
MAaCJISIHBIM CEpBOMOTOp, YBEIUYMUT MOAAaYy TOIUIMBA PETYJIUpYIOIee BO3JICUCTBUE) B
JIBUTATEJb, U CKOPOCTh BPAILICHUS €r0 Bajia BO3pacTeT. PerynupoBanue nmpekpaTurcs,
KOIJla CKOPOCTh BpAlI€HMs Bajla JABUTATENSI BEPHETCS K MEPBOHAYAIBHOMY 3HAYEHUIO.
CrnenmoBarenbHO, JAHHBIN PETYISTOP 00ECTIEUUT MOTICPKaHNEe CKOPOCTH BpaIlIeHUs Bajia
JIBUTATENA B 3aJJaHHBIX IpeIeiax.

[IpaBuiibHOE NPOTEKAHWE TEXHOJOTHYECKOTO IPOIECCa XapaKTepU3yeTcs

BBIITOJIHCHUEM HCKOTOPBIX YCHOBHﬁ, MMPUBOAANIMX K BBIIIOJIHCHUIO MOCTaBJICHHOM nepena



HUM Uenu. JJis XapakTepUCTUKU HSTHX YCJIOBHM BBEICHO TOHSITHUE «AJITOPUTM
GYyHKIMOHUPOBAHUS.

Ancopummom  PYHKYUOHUPOBAHUSL HAZLIBAEMC COBOKVNHOCHb  NPEeOnUCaHul,
8e0YYUX K NPABUTLHOMY 8bINOTHEHUIO MEXHONIOSUHECKO20 NPoYeccd.

JUist  nBuUratenss BHYTPEHHETO CrOpaHUs C UEHTPOOEKHBIM PEryJIsTOPOM
CKOPOCTH BpalllcHUSI Bajia MPAaBUIBLHOE . MPOTEKaHWE TEXHUYECKOro Impolecca Oyner
MPOUCXOUTH MPH MOAJIEPKAHUN OTPENIEICHHON CKOPOCTU €ro BpAaIICHHUs, aIrOPUTMOM
GYHKIIMOHUPOBAHUS IS OTOM CHUCTEMBI SBIISETCS TpeOyemMasi 3aBUCHUMOCTh CKOPOCTH
BpAaIlCHUs Bajia JBUTATEIIS OT €r0 Harpy3KHu.

AnTopuT™M (PYHKIIMOHUPOBAHUSI MOXKET OBITh BBIPAXKEH CIOBaMH, (popmylaMu,
tabnuuamMu wian rpadpukaMu. Eciv CKOpOCTh BpallleHUs Baja JBUTATeNsl JOJDKHA,
HaIpUMeEp, OCTaBaThCS HEM3MEHHOM MPH JIF0OON HAarpy3Ke, TOT AITOPUTM MOKET OBbITh
3aIricaH CIICAYIOIIMM 00pa3oM:

n = const.

I'paduuecku anroput™ (GyHKIMOHUPOBAHUS U1l TAHHOTO Clydyas M300pakeH
Ha pucyHke 1.2,

Jlns Toro d4YtoObl TEXHMYECKas CHUCTeMa BBINOJHSIA MPEANUCAHHBIN el
anroput™ (QYHKIIMOHUPOBAHUS, HEOOXOIUMO (17151 OOJBIIIMHCTBA CUCTEM) OKa3bIBaTh
Ha HEe CIEIUATLHO OPraHU30BAHHBIE BO3/ICHCTBUS U3BHE.

Aneopumm  ynpaeneHus - COBOKYNHOCMb NPEONUCAHUL, ONPeOesiiouUx
xXapakmep Op2aHU308AHHLIX B030€UCMEUll U36He Ha ynpaeisemvlii 00vexkm. Kak
HA3bIBAJIOCH BBIIIE, Baj JBUTATEIS BHYTPEHHETO CTOpaHUS NMPU MU3MEHEHUHM Harpy3Kd
BpaIaeTcss ¢ HEM3MEHHOW CKOPOCTBIO, HO JUISi ATOTO HEOOXOAMMO, YTOOBI PETYJSTOP
CKOPOCTH BpaIlleHUS] OCYIIECTBUJ OPraHW30BaHHOE BO3JICHWCTBHE HAa PETYIUPYEMbIH
Oo0OBEKT W3BHE, T. €. M3MEHWI Mojaady TorumBa. Ha pucyHke rpaduuecku mokasaH
JITOPUTM YIPaBICHUS [JI JIBUTATENsl BHyTpeHHEro cropanus. [loHstue ynpaBieHus
SBJISIETCS JOCTAaTOYHO IIUPOKUM U OOIIHUM, TMO3TOMY €r0 OTHOCST K TEXHUYECKHUM,
OUOJIOTHUYECKIMHU ¥ IPYTUM OOBEKTaM.

VYrpaBiaeHue MoOKeT ObIThb PYYHBIM U ABTOMATHYECKUM, OCYIIECTBIISIEMbIM

CliICNMaJIbHBIM aBTOMAaTHYCCKUM YIIPABJIAIOIIUM YCTpOﬁCTBOM.
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Ha ocHoBanumn IMPUBCACHHLIX BBIIIC OHpCI[CJIeHI/Iﬁ 06IJ_II/IX TCPMHUHOB MOKHO NaTb

IOHATHC aBTOMATHKU KaK OTpaCJIii HAYKH.

Pucynok 1.2 - Anroput™m yHKIIMOHUPOBAHMSI.

Pucynok 1.3 - Anropum™ yripaBiieHusL.
3aBUCHMOCTS [O/IAYM TOIUTMBA OT HArpy3KH Ha BaJly:

G — pacxon TormnuBa; M — KpPyTSIINIl MOMEHT JIBUTATEJS.

ABTOMATHUKOM HA3bI6AEMCS OMPACIb HAYKU U MEXHUKU, 0X8amwvleaowas
meopuro U NPUHYUNbL NOCMPOEHUSL CUCEM YNPABIEHUS MEeXHUUeCKUMU NPOYECcamu,
oeticmsyrouux 6e3 HenocpeoOCmMBeHHO20 YYACIUs Yelo8eKd.

I[lonq aBTOMaTM3anuMell MMOHUMAKOT TPUMEHEHHE METOAOB H  CPEICTB
ABTOMATHKH JUIsI TIPEBPAILCHAS] HEABTOMATUYECKUX MAIIWH, arperaton, MPOILECCOB B
aBTOMAaTHU3UPOBAHHBIE.

Knaccubukaims — BozaerictBuid. OCHOBHBIM — TPU3HAKOM  aBTOMATHYECKOTO

yIpaBi€HUSI  SBISETCS  HAJMYME  CHEIHAJbHO  OPraHM30BAaHHBIX  BO3ACUCTBUM,
OKa3bIBAEMbIX YIPABIIAIOIIUM YCTPOHCTBOM Ha YIPaBIsIEeMblid 0OBEKT.

Ha pucynke 1.4 moka3aHbl CTPYKTypHBIE CXEMbI, HA KOTOPBIX CXEMAaTHYHO
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JIaHBl TOJIBKO BHYTPEHHHME BO3/CHCTBHS Ha OOBEKT M HAa CHCTEMY aBTOMAaTUYECKOIO
ylnpaBjeHHs. B aBTOMaTHUeCKUX cucTeMax BO3AECHUCTBUS OJHMX DJIEMEHTOB HA JPyrue
OCYIIECTBISIOTCSA, Kak TMpaBWIO, HAMPABICHHOTO OJHOCTOPOHHETO JCHCTBHSL
HampasiieHne BO3AEMCTBUM YKa3aHO HA CXEMaX CTPEIIKAMH.

BHyTpeHHMMH BO3JeHCTBHSIMH HA3bIBA€T BO3JCHCTBUS, OKa3bIBacMbIE
OT/AETbHBIMU YacTSIMU aBTOMATHUYECKOM CHCTEMBbI (ee 3JeMEeHTaMH) Jpyr Ha JApyra,
HanpuMep Bo3aelicteue U oprana ympaBinenus b Ha 00bekr B (puc.l.4,a),
BO3MIEHCTBHE Y YIIPaBJISIONIEro yCTporcTBa A Ha 00BeKT B (puc.1.4,0) nimm Bo3aeicTBIE
BBIXOHOTO MapameTpa X o0bekTa B Ha yIpapisollee ycTpoicTBo 4 (oOpaTHas CBsI3b) 1O

neru OC (puc.1.4,8).
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Pucynok 1.4 - CTpyKTypHBIE CXEMBI:

a - HEaBTOMATU3UPOBAHHOE YCTPOMCTBO; O - aBTOMATH3WPOBAHHOE YCTPOWCTBO, C
Pa30MKHYTOM LIE€TbI0 BO3ACHCTBUM (LMKJIMYECKHE): B - aBTOMATU3MPOBAHHOE
YCTPOMCTBO ¢ 3aMKHYTOMW LIENbIO BO3ICUCTBUE; A - yIpaBIsOIIee YCTPOUCTBO (TIPO-
rpamMma paboThl 3aUKCHpOBaHA Ha JJIEMEHTax MmaMsaTH) b - opran ymnpaBieHus
(MCTIOJTHUTENIBHBIN OpraH), OCYIICCTBIISIOIINNA IYCK. PEryJUpPOBaHHE K OCTAHOBKY
00BEKTa: B - YIPABISIEMbIA 00BEKT: Xg - BXOJHOE BO3JICUCTBHUE: V - BXOHOE BO3JICH-
CTBHUE Ha OpraH ympabjieHUs: B - BXogHOoe BO3JIE€UCTBHE Ha OOBEKT: X - BBIXOJHOE
BO3/ICHICTBUE OOBECKTa HA BHEHIHIOW cpeny (perymupyembiii mapametp); OC -
oOpaTHas CBA3b OOBEKTA C YIPABISIOLUIUM YCTPOUCTBOM.

BHyTpeHHHEe BO3IEUCTBUS pa3leisIlOT Ha YOPABILIOLIME, KOHTPOJIBHBIE U

BBIXOJHBIE.
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Pucynok 1.5 - CTpykTypHas cxema aBTOMaTH4YE€CKOI0 YCTPOMCTBA C 3aMKHYTOM
LIEIBIO BO3JACHUCTBUS:
A - ympapmstoniee ycTpoilctBo: B - ympaBiseMblii 00BEKT; Xg - BXOJHOE
wianupyemoe BozjaeiictBue; 0 - ympapisitomiee Bo3aeucTBHe; X - BBIXOJIHOE
IJIaHUpyeMoe Bo3zelcTBHEe; FN - BXO/HOE HEIUIAaHUPYEMOE BO3JICUCTBUE OT BHEIIHEH

Cpeabl, F- BBIXOJHOC HCINIAHUPYCMOC BOSﬂGﬁCTBHG Ha CpCay, OC - 06paTHa;1 CBsI3b.

YhpaBnasomyM BO3JACHCTBUEM HA3bIBAIOT BO3JCHCTBUE  YNPABJISIOMIETO
YCTpOMCTBA Ha YIPaBISEMbIi OOBEKT, HEOOXOIMMOE JJIsl BBIMOJHEHUS OCHOBHOTO
Ha3zHavyeHus cuctembl. Ha pucynke 310 Bo3neicTBre 0003HaueHo C.

KonTposnbHOE BO3/IEMCTBHE - 3TO BO3ICHCTBUE, IEPEAABAEMOE YIIPABISIOIIEMY
YCTPOMCTBY OT ympasiisieMoro oobekra. Ha pucynkel.4 oo o6o3HaueHo X IO memnu
obpatHoit cBsizu OC,a COBOKYITHOCTh YMPAaBISIOMIUX BO3JeHCTBUN V ¢ BHEmIHUMU Py
o0pa3yeT CUCTeMY BXOJIHBIX BO3JIEHCTBUI YIIPABISIEMOTO O0BEKTA.

BxonHpIM BO3AEHCTBHEM Ha3bIBAIOT BO3IACHCTBHE HA BXOJ YIIPABJISIOLIEIO
yCcTpoiicTBa win ympasisieMoro oowekra. Ha pucynke 1.4 oHo oGo3HaueHo Xp, a Ha
pucynke 1.4,8B u 1.5 sBisieTCS COBOKYITHOCTBIO BHEIIHETO IJIAHUPYEMOTO BO3IEHCTBUS Xo
Y KOHTpOJIbHOTO Bo3aercTBrs X yepe3 kaHain OC.

BbIXOIHBIMM ~ BO3ICHUCTBUSIMA ~ HA3bIBAIOT  BO3JCHCTBUS,  BbBIJIABACMBIC
YIPABJISIONIAM  YCTPOWCTBOM HJIM  YIPABIIEMbIM OOBEKTOM Ha HX BbIxoae. Jlms
YIPABIOIIETO YCTPOMCTBA BBIXOJHBIM BO3JICHCTBHEM SIBISIETCS YNPABISIOLIEE, a IS
YIPaBISIEMOTO 00BEKTAa KOHTPOJIbHOE BO3/eHcTBHE X.

KpoMe BHYTpeHHUX BO3ICHUCTBUI MEXIy YIPABISIOIMIMM YCTPOMCTBOM A H
13



yIpaBisieMbIM 00beKTOM B, cyriecTBytoT eiie BHemHue Bo3zaeiicTBus Ha CAY, a takke
Bo31ercTBUSI CAY Ha BHEIIHIOW Cpeay.

BHemHuMy BO3JICVCTBHSIMHA HA3bIBAKOT BO3JCHCTBHUS, OKa3bIBAEMbIE BHEIIHEU
CpeIor W3BHE HA ABTOMATHYECKYHO CUCTEMy. Bce BHEIIHHME BO3JIEUCTBHS W XapakKTep
Ka)XJIOr0 M3 HUX 3apaHee MPeayCMOTPETh TPYJIHO, a YaCTO U HEBO3MOKHO, U ITIOATOMY
OHU HA3bIBAIOTCS HEIUIAHUPYEMBIMHU BO3JCUCTBHUSMH. Bce BO3AEHCTBUSA, UMEIOLIUE
MECTO B aBTOMATMYECKOM CHCTEME, M WX HAIPaBICHUS CXEMaTUYHO TOKa3aHbl Ha
pucyske 1.5.

AJITOpUTM YTIPABIICHHS ONPEEISET MOBEICHUE YIPABIIIEMOTO YCTPOMCTBA NPU
BO3/ICUCTBUM €r0 Ha OOBEKT, YacTo Oe3 yueTa BIUSHUS BHEUIHEW cpenbl. KoHTposbHbIe
BO3/ICUCTBUS YIPABISIEMOTO 00bEKTa OMPEACIISIOTCS AIrOpUTMOM (PYHKIITMOHUPOBAHUS U
MO3BOJISIIOT C MTOMOIIBbIO OOPATHOM CBSI3U BBIMOIHATH AITOPUTM (PYHKIIMOHUPOBAHUS U
IIPU CIIyYalHBIX BHEITHUX BO3ACUCTBUSIX.

B aBTOMaTtnyeckux cucTteMax B3aMMOJCHCTBUE MEXKIY OTICIbHBIMH YaCTSIMU
CHUCTEM MIPOUCXOJUT IO CIEHUAIBHBIM LENAM, U IMO3TOMY BBEJICHO ITOHATHE O LIENHU
BO3JICHCTBH.

Henbio Bo3ieiicTBUS HA3bIBAIOT IMyTh (COBOKYIMHOCTb YacTe CHUCTEMBI), MO
KOTOPOMY MPOUCXOTUT OOMEH BO3JCHCTBUIA, 0OOMEH MH(DOPMAIIUK MEXTYy OTACIbHBIMU
4acTsIMA AaBTOMATUYECKON CUCTEMBI.

[Tpu n3yueHnn nporeccoB nepenayn HHPOPMAIUK ¢ TIOMOIIBIO BO3JICHCTBUH, KaK
BHYTPEHHUX, TaK U BHEIIHUX, BBEJICH TCPMHUH «CUTHAI.

CurHajioM Ha3bIBalOT UHGOPMAIHIO, HECOMYIO BO3JIEHCTBUEM U COJICPIKAIIYIO
oTpeJieieHHbI 00heM cBeneHuii. Hanmpumep, nepeaada mo tenerpadHoOM JIMHUU TOUKA
U TUpE, T. €. KOPOTKOrO CHUTHaJa, Tay3bl M JJIMHHOTO CHUTHAajla O3HadaeT OYKBY - 4.
Curnan mnepenaercs (pU3NYECKON BETUYHHON, KOTOPYIO Ha3bIBAOT HeCcylen
BesnunHOM. [lapamerp HecylieW BeIWYMHBI, XapaKTEPU3YIOIIUN CUTHAJI, HA3bIBAIOT

MPEICTABIISAOIEN BEIIMUUHOM.
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11 Kaaccupukanus aBTOMATHYECKUX CHCTEM

CucteMbl aBTOMATHYECKOTO YIPABIEHUS SIBJISIIOTCS BBICIIEH CTYNEHBIO
KOMITJIEKCHON MEXaHU3aIlU! U dJEKTpUUKAIIIU Tpon3BoacTBa. [Ipyn aBTOMaTnueckoM
yIpaBJIE€HUM Y4acTHE 4ejloBeKa B pabOTe yCTAaHOBOK M B IPOIECCE MX YIPABICHUS
COKpAIaeTcs 10 MUHUMyMa. ABTOMATHYECKOE YIIPABICHUE MOXKET OBITh PA3INIHBIM C
YaCTUYHOM HJIM C ITOJHOM aBTOMaTHU3aIMCH.

ABTOMaTHYECKHE CHUCTEMBI MOXKHO KJIACCH(DHUIIMPOBATH IO  Pa3HBIM
MPU3HAKAM: II0 HA3HAYEHUIO, IO XapakTepy HW3MEHEHUsS NEPEMEHHBIX alrOpUTMa
(G YHKITMOHUPOBAHUS, 110 XapaKTepy U3MEHEHHMsI alrOpUTMa YIIpaBIeHUs, M0 IPUHITUITY
BBIPAOOTKH YIPABIISIFOIINX BO3IECHCTBHIA.

[lo Ha3Ha4YECHUIO aBTOMATUYECKUE CHCTEMBbI Pa3JEsIOTCS HAa CUCTEMBI:
CUTHAJIW3alUK, KOHTPOJSA,  3allUThl, ABTOMATHUYECKOrO  PETYyJIUPOBAHUS  H
ABTOMATHUYECKOTO YIPABIICHHUS.

Cucrema aBTOMATHYECKON CUTHAJIW3AIUM MPU HEUCIPABHOM WJIM aBAPUMHOM
COCTOSIHUM YCTAaHOBKM aBTOMATMYECKH TOJAET CUTHAJ (CBETOBOM WM 3BYKOBOH) O
HEOOXOJIMMOCTH BMENIATEIbCTBA JIEKYPHOTO TMEPCOHATIa B pPabOTy YCTAHOBKH.
CuctemMa CHTHaIM3alldd MOJXKET yKa3aTh MECTO HEHCIPABHOCTH (HEHCIPaBHBIN
AJIEMEHT) U UCTIPABHOCTH JEUCTBUS yCTaHOBKU. OHa Ha 00CTY>KUBAaeMbIii OOBEKT HE
JICVCTBYET.

B kawectBe mnpuMepa MOXKHO TIPUBECTH CHUCTEMY AaBTOMATHYECKOMN
CUTHAJIM3ALIMKU TIOBBIIMIEHUS] TEMIEPATyphl B MOAIIMITHUKAX JBUTATENSI BHYTPEHHETO
CrOpaHus, OCYLIECTBISIEMYKD C  IIOMOIIBIO  BJEKTPOKOHTAKTHBIX  JaTUYUKOB
TeMIeparypbl. OTH [JAaT4YMKU CIHEOAT 3a TEMIEPaTypoll MOAUIUIIHUKOB; IPH
JIOCTUKECHUHU MaKCUMaJIbHOMN TEMITIEpaTypbl (3apanee YCTaHOBJIEHHOM )
3aMBIKAIOT JIEKTPUUYCCKHUE KOHTAKTHI U MOJAI0T 3BYKOBOMW, CBETOBOW CHTHAT WU 00a
OJTHOBPEMEHHO.

YCTaHOBKH, HMEKIIME TOJIBKO OJHY CHCTEMY CHTHAIU3ALWUA, JTOJKHBI
obOciyxuBathcsi MoapMH. CHcTeMa CUTHAJIM3AlMM TIOMOTaeT OOCITY)KUBAIOIIEMY

nepcoHaly BECTHU Ha6J'II-0I[eHI/IC 3a OOBEKTOM H 6I>ICTpC€ BBIABJIATE W YCTPAHATH
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HOSIBJIAIOIINECS B pa00Te HEUCITPABHOCTH.

CucremMbl aBTOMaTU4ECKOTO KOHTPOJIS MO3BOJISIOT OCYLIECTBUTH KOHTPOJb 3a
COCTOSIHUEM HJIU TI0JIO)KEHUEM OOBEKTA MPH MOMOILN npuOOpoB YKa3bIBAIOIINX,
PETHCTPUPYIOIIMX NPUOOPOB WM anmnapaTroB, HANPUMEpP KOHTPOJb TEMIIEpaTyphbl B
3€pHOXPAHWJIMINAX M OBOLIEXpPaHWIMINAX, KOHTPOJIb YpPOBHS TOpIOYEro B Oakxe,
KOHTPOJIb BJIAJKHOCTU TOYBBI B MapHHKax M Termuax. Chcrema aBTOMaTHYECKOTO
KOHTPOJISI MOXKET 00eCHeUnTh HE TOJIbKO HAOJIIOJEHHE 33 XOJIOM IPOU3BOACTBEHHOIO
IIpOLECCa, HO U KOHTPOJb 33 KaYECTBOM M KOJIMYECTBOM BBIITYCKA€MOW IPOIYKLHH, U
OCYILIECTBUTH HEOOXOJUMYIO ABTOMAaTUYECKYIO COPTUPOBKY MPOITYKIIHH.

Jis  KoHTposii 3a pa3MepamMu oOpaOaThlBaeMOM JeTajld, HalpUMep
nuMQyeMoi MIEeWKH KOJEHYaToro Bajla, MPUMEHSIOT 3JEKTPOU3ZMEPUTENIBHYIO CKOOY,
OCYLIECTBIISIIOLLYI0 KOHTpOJIb Auamerpa (puc. 1.6). Usmeputenbhas ckoba C oxBaThIBaeT
numdyemyto neraib M u kacaercs ee B IBYX TOYKAX; 3TU TOYKU HEMOABHKHBI. CBepXy
JeTanp IprkuMaercss noaBwkHbiM mmuuAenem I, xoTopeiii mepemaer pazMmepsl
JneTanyd Ha siektpudyecku patuuk J{. Ilpu mocTwkeHuWH 3aJaHHOTO JIHUAMETpa

nuMpoBaHKUE JETAIHU IPEKPALLAETCS U OHA CHUMAETCS CO CTaHKa.

Pucynok 1.6 - DnexkrpousmepurenbHas cko0a A1k KOHTPOJIS TUaMeTpa
oOpabaThIBa€MOTO  IWJIMH/pA!
C - cko0a; U - obpabareiBaemblii muAp; K - kapOoopyHI0BbIN HITH(OBAIBHBINA KPYT;

J1 - naT4uk.
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ABTOMAaTUYECKUN  KOHTPOJb, MOJYYMBIUMKA IIMPOKOE IPUMEHEHUE B
DHEPIreTUKE, B NPOMBIIUIEHHOCTH W MAIIMHOCTPOCHUHM, HAYMHAECT INPHUMEHATHCS U B
CEIIBCKOM XO3SIMCTBE.

Cucrema aBTOMATHYECKOM 3alIUTHI SIBJISIETCS IIMPOKO PaCHpPOCTPAHECHHBIM
BHUJIOM aBTOMAaTH3alMU, KOTOpas MNPHUMEHSETCS ISl MPEIOXPAaHEHHUS MAalluH, Y3JI0B,
O0OBEKTOB U JIPYTUX YCTAHOBOK OT MOBPEXKICHUN U aBapHii. JTa 3alIiuTa B HEOOXOIUMBIX
CIy4yasx NPOU3BOAUT ABTOMATHYECKOE aABApPUMHOE OTKIIOYEHHE WM THPEKpallcHUE
NPOU3BOACTBEHHOI'O MPOLIECCA U TEM CAMBIM MPEJOXPAHSIET YCTAHOBKY OT pa3pyLICHUSI.

[Ipy KOPOTKMX 3aMBIKAHUAX B JJIEKTPUUECKUX MaIlMHAX WM SJICKTPUYECKUX
CEeTSIX TPUMEHSETCS CUCTEMa 3alllUThl, KOTOpask OBICTPO OTKIIIOYAET MOBPEKICHHYIO
MallMHy WIA YCTaHOBKY OT CETH W TEM CaMbIM OO0ECHEeYMBAET MPOAOHKEHUE
HOPMAJILHOW  pabOThl JPYTrUX HEMOBPEKICHHBIX YCTAaHOBOK. B ajekTpuueckux
YCTAHOBKAaX 3al[uTa OCYLIECTBIIAETCS C MOMOIIBIO PA3JIMYHBIX pEJie, U MOATOMY OHa
HA3bIBACTCS PEICUHON 3aIUTOM.

OcoOblif BUJ] aBTOMAaTMYECKOW 3allUThI TMPEACTABISCT COOOM aBTOMAaTHYECKas
0JIOKMPOBKA (COKpAILIEHHO aBTOOJIOKMPOBKA). DTO Takas CHCTEMa 3allluThl, KOTOpas
MIPEIOTBpAIIaeT BO3MOYKHOCTh HEMIPABUIIBHBIX JICUCTBUN U, TEM CaMbIM, ITPEAYNPEKIACT
BO3HUKHOBEHHE TIOBPEXKJEHUS WM aBapud (OJOKMpOBKA JBEpeil B  sUcike
BBICOKOBOJIFTHOT'O OOOpYAOBaHUS HE MO3BOJIAET BOMTH B HEE A0 TeX MOp, MOKa He
Oy/IeT OTKJIFOUEHO OTACHOE IS KU3HH HAMPSHKCHUE).

Ko Bcem cucremam aBTOMaTHYECKOW 3alIUTHI MPEABSIBISIOTCS JABa OCHOBHBIX
TpeOOBaHMS: HA/IE)KHOCTh U CBOEBPEMEHHOCTh JIEUCTBHUS.

Korma mporiecc mpuGmmkaercss K TaKOMY COCTOSIHUIO, TIPH KOTOPOM MOJKET
MIPOU30MTH aBapus YCTAHOBKH WJIM MAIIMHbBI, CUCTEMA 3aIUTHI JOJKHA O€30TKA3HO U
CBOEBPEMEHHO CpaboTaTh M MPEAOXPAaHUTh BCIO YCTAaHOBKY OT pa3pymICHUS WA
MOBPEXKICHUS.

B nocnennee Bpems pazpaboTaHbl YCTPONCTBA, MO3BOJISIONINE AaBTOMATUYECKH B
NPOLIECCE HOPMAIIBHOM 3KCILTyaTaliy IMPOBEPSATH UCIIPABHOCTh CUCTEMBI AaBTOMATUYECKOM
3alUThI, HAXOIUTh MECTA MIOBPEXKICHUS WIM CHIKEHUS €€ HAJEHKHOCTH,

KpOMC TOTO, aBTOMAaTHYCCKasd 3aluTa JOJIKHA Cpa6OTaTB J0 aBapI/II\/'IHOFO
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pexuMma.

Cucremsl aBTOMAaTH4ECKOTO PEryJIupOBaHHUs IPEJCTaBISIIOT OO0t
3AMKHYTBIE  CHUCTEMBI, AaBTOMATHYECKH  OCYIIECTBIAIOIIME  JAHHBIA  3aKOH
pPEryJIMpPOBAHMS OJHOTO HJIM HECKOJIbKMX mnapameTrpoB. B omnmx ciydasx B CAP
OCYLIECTBIISIETCS IOAJACPKAHUE PEryJupyeMoro IapaMerpa Ha OJHOM YpPOBHE,
HaIllpUMEp y JABUTATeNlsi BHYTPEHHETO CrOpaHus, B JAPYTHX CIydasX PeryJupyeMblid
napaMeTp U3MEHSETCS B 3aBUCUMOCTH OT 33JaHHOIO BPEMEHHM MJIM OT KaKoro-imdo
JIPYroro rmapaMmeTpa.

3aMKHyTass cucTteMa oOpasyercsd Mpu IOMOIIM OOpaTHOM CBSI3U, 4Yepes
KOTOPYIO 3Hau€HUE PEryjIMpyeMoro mapaMmerpa oT OObeKTa NEepeNacTcsl Ha 3JIEMEHT
CpPaBHEHHUSI.

B cucremMe aBTOMAaTHYECKOTO pEryJUpOBAHMS YIPABIISIIOLIEE BO3ACHCTBUE
BbIpa0aTHIBAETCS B pE3yJIbTaTe CPABHEHUS ICUCTBUTEIBHOIO 3HAUCHUS PEryIUPyEMOM
BeJIMUMHBI K C €€ MpeanucaHHbIM 3HadYeHueM Xn. B 3aBHCMMOCTH OT pe3yJIibTaTOB
CpPaBHEHUS JCHCTBUTEIBHOIO 3HAYEHUs IapaMeTpa peryJupoBaHUs C 3aJlaHHBIM
3HAUYEHHUEM BBIPA0ATHIBAETCSl CUTHAJ PACCOIIACOBAHMUS, 3HAK M BEJIUYMHA KOTOPOTO
BBI3BIBAIOT HY)KHBIE JEHCTBUS PETYIUPYIOLIErO OpPraHa.

Bce aBTOMarnueckuMe CHCTEMBI PETYJIMPOBAHMS II0 UX CBOWCTBaAM B
YCTAaHOBUBLIEMCSI PEKUME MOXKHO Pa30MTh Ha JABE TPYNIbl - CTATHUYECKHUE H
aCTaTUYECKHE.

CrarMyecKMMHM CHCTEMAMM HA3bI8AIOMCS makue, y KOMOpbIX OMKIOHEHUe
pe2yaupyemoll 8elUdUHbl OM 3A0AHHO20 3HAYEHUs 6 YCMAHOBUBUIEMCS Dedlcume
NPONOPYUOHANLHO GENIUYUHE 603MYU/CHUSA, 6bl36A6Ule20 MO OmKIOHeHue. B 3Tux
CUCTEMAaX IMOTPEIIHOCTh PETYJIMPOBAHUS Pa3IMYHA IPY Pa3HBIX HArpy3Kax W JICKUT B
OCHOBE CaMOI'0 MPUHIMUIIA PETYIUPOBAHUS.

Ha pucynke 1.7 mpexncraBieHa cxema CTaTHUECKOrO IIEHTPOOEKHOTO
pEryJATopa CKOPOCTH BPAILEHUS ABUTATENSl BHYTPEHHETO cropanus. C yBeInYeHHEM
Harpy3Kd CKOPOCTb BpAIllCHUs Basia JBUTATENS] CHIDKAETCS, MEHSETCS LEHTpOOeKHas
CHJIa Ipy30B, U OHHU IO IEHCTBUEM IPYKUHBI U KOHUYECKON TapesIKU MpUOINKAIOTCS

K OCHTPY, My(bTa OITyCKAa€TCs BHHU3 U KOJIMYCCTBO I'OPHOYECTO, I1OJaBaA€MOIro HaCOCOM B
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JIBUTaTENb, YBEIUINBACTCS.

Ha pucynke nmokaszaHa 3aBUCHMOCTH CKOPOCTH BpAIllEHWs Baja JBUTATENsl OT
INPWIOKEHHOT0 K HEMY MOMEHTa TpPH CTaTUYECKOM pPEryJsiTOpE CKOPOCTH
BpalICHUS.

OTa XapakTepUCTHKAa B TEOPUU aBTOMAaTUYECKOTO PETYJIMPOBAHMS HA3bIBACTCA
CTaTUYECKON XapaKTEPUCTHKON C TMOJIOKHUTEIbHBIM CTaTU3MOM. 31€Ch CJOBO
cratuueckas otHocurcs ko Bcell CAP, u 0HO 03HaydaeT, 4To cucTeMa yCTOWYMBa, T. €.
KOKJIOMY 3HAYEHUIO MPUIIOKEHHOIO MOMEHTA COMNPOTHUBIIECHUS K Bally JBHUraTelsl B
YCTAaHOBUBLIEMCSI PEXUME COOTBETCTBYET OIpe/AesieHHas CKOpocTh BpamieHus. C

YBCIMYCHUCM KPYTAIICTO MOMCHTA CKOPOCTDh BPAIlICHUA 3aJla ABUT'aTCIIAA CHUIKACTCA.

JLRR ML L

..‘[

onaufnani
sgoac

Pucynok 1.1 - ABToMatrueckasi cucTeMa peryjaupoBaHusi CKOPOCTH BpaIleHUS
BaJia IBUTaTelIs BHYTPEHHETO CTOPAHUS C IIEHTPOOCKHBIM PETYJISITOPOM MPSMOTO
JICCTBUS:

1 — Ban nBuratens; 2 — rpy3; 3 — npyxuHa; 4 — KOHHUYECKasl Tapenka; S5 - Hacoc

BTopbIiM puMeEPOM CTaTUYECKOM CUCTEMBI MOKHO B3ATh PETYJIUPOBAHUE YPOBHS
OeH3MHA B KapOIOPAaTOPHOM JIBUTATENIE BHYTPEHHETO CrOpaHUsl.

ABTOMaTI/I‘-IeCKYIO CUCTCMY CTAaTHYCCKOI'O PEryJIMpOBaHUA B YCTAHOBUBIICMCA
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pPEKUME XapaKTEPU3YIOT CIEAYIOIIME OCHOBHBIE CBOMCTBA: 1) paBHOBECHE CHCTEMBI
CTaTUYECKOIO PETYJIMPOBAHUS HACTYMAET MPH PA3NIMYHBIX 3HAUYCHUSX PETYIHPYEMOI
BEJIMYMHBI; 2) KaXJAOMy 3HAQUECHHUIO pPEryJIHMpyeMOW BEIWYMHBI COOTBETCTBYET
OIPENENICHHOE TIOJI0KEHUE PETYIUPYIOLIETO OpraHa.

ACTATHYECKUMU aBTOMATHYCCKUMH cucTeMaMu peryJiupoBaHust
HA3bl6AIOMCsl  MaxKue CUcmembvl, y KOMOPbIX NOZPEUWHOCb pecyIuposanus 6
YCMAaHOoBUBUWIEMCsL pedxcume pasHa Hymo (B Tpelesax 30Hbl HEYYBCTBUTEIBHOCTH
PETYISATOpA) U He 3a8UCUm Om Ha2py3Ku 00bekma.

Ha pucynke 1.8 mpuBeneHa cxema aBTOMAaTHYECKON CHCTEMBI aCTaTUYECKOTO
perynupoBaHusi YpoBHsI BoJibl B Oake. [Ipu paBeHCTBE MPUTOKA U CTOKA YPOBEHb BOJbI
B 0ake HE MEHSETCS M KOHTaKThl CEpBOABUTATENS pPa3oMKHYThL. [lpn H3MeHeHuun
pacxona Q ypoBeHb BOABI B 0Oake H3MEHSETCs, IOIUIABOK IOCPEICTBOM phluara
CIABUIACT KOHTAKTHBIM pblYar C €ro CPEJHEr0 IOJIOKEHMS, LENb 3JIEKTPOJBHUIaTEs
3aMBIKA€TCs, U IBUTaTeNb NPUXOJNUT B IBUKEHUE, 3aKPbIBAsI MJIM OTKPBIBAs 33J[BUXKKY.

Ecnu ypoBeHb BOJBI HW3MEHUTCA B JPYIyl0 CTOPOHY, ABUTaTellb HA4YHET
BpalaThCsl TaKKe B MPOTUBONOJIOKHYIO. [Ipy mI1000M TMONOXKEHUU 3aABUKKU
paBHOBECHE MEXIy MPUTOKOM M CTOKOM HACTyHaeT BCErja MpU OJHOM U TOM K€

Hanope H, npu OAHOM U TOM K€ YPOBHE.

— — =g

Pucynok 1.8 - Cxema aBToMaTnyeckoi CHCTEMbI aCTaTUYECKOTO

pEeryJIupoBaHus YPOBHS BOJBI.

JItobast acrarhueckas cHUCTeMa B YCTAHOBHUBILIEMCS peXHME 00JagaeT
CJIEIYIOIIMMHU CBOWMCTBAMM: 1) paBHOBECHE CHCTEMbl HACTYNAET BCEI/A MPU OJHOM U
TOM K€ 3HAaYEHUU PEryJIUpPyeMOi BEIMUUHBI (B IIpeiesax 30Hbl HEUYBCTBUTEILHOCTH);
2) peryaupyoluid Oprad Npd OJHOM M TOM K€ 3HAYEHUHU PETyJIHPYEMOUN BEIUYHUHBI

MOXKCT 3aHUMATb PA3JIMYHBIC ITOJIOKCHN.
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[lo xapaxTepy BO3A€WCTBHA perynsitopa Ha 00bekT perynupoBanus CAP
MOXHO MOJPa3JeNIUTh HAa CHCTEMBI HENPEPBIBHOIO, PEIEHHOIO M IPEPBIBUCTOTO
peryJMpOBaHHs.

CucremMaMu HENPEPHIBHOIO PEryJUPOBaHUS HA3bIBAlOT TAaKUE CUCTEMBI, Yy
KOTOPBIX CTPYKTypa CBSI3U BCEX JIEMEHTOB MEXAY COOOI OcTaercs HEM3MEHHOW, U
IIOATOMY MEXKIy BEJIMYMHAMM Ha BBIXOAEC W BXOJAE IIPOUCXOIUT HENPEPBIBHOE
B3aUMOJICHCTBHE.

bospiroe  KONMMYECTBO aBTOMATUYECKUX CHUCTEM HENPEPBIBHOIO JEHCTBHS
OTHOCAT K JIMHEWHBIM CUCTEMaM, MOBEACHUE KOTOPBIX MOXKET OBbITh C JOCTATOYHOMN
TOYHOCTbBIO OIMCAHO JUHEUHBIMU U} PepeHInaIbHBIMU YPABHEHUSIMH,

CucremamMu pesieHHOI0 PperyJMpoBaHMsl Ha3bIBAIOT TAaKUE CHCTEMBI, Yy
KOTOPBIX CTPYKTypa CBSI3M BCEX JJIEMEHTOB MEHSETCA, U B3aUMOJICHCTBUE MEXKIY
BEJIMYMHAMM Ha BXOJAE€ U BBIXOAE IPOUCXOIUT MpepbiBHO. Ecinu BenuuuHa,
NoJJIeXkaniasi pPeryJupoBaHUIO, HW3MEHSAETCS IUIaBHO, BO3/ACHCTBME Ha OOBEKT
IIPOUCXOUT CKAYKOM.

PerynsaTopsl penedHOro neWCTBUsA, B CBOKO OYEpElb, MOIPA3ACISIIOTCS Ha
JBYXIIO3ULIMOHHBIE, TPEXITO3UIIMOHHBIE K MHOTOITO3UIIMOHHBIE.

B kayecTBe mpuMepa peseMHOro JIBYXITO3ULMOHHOTO PETYIMPOBAHUS MOXKHO
MPUBECTU PETYISTOP TEMIIEPATyphbl MOYBbI, 000rpeBaeMOM AJIEKTPOHArpeBATEIbHBIMU
YCTPOMCTBaMH.

Temneparypa mouBbl NMApHMKA 3aBUCHT OT B3aMMOJEWCTBUSA OKPYXKAIOIIEH
Cpeabl, TEIUIA, BBIAEIAEMOr0 HArpeBaTelbHbIMA JJIEMEHTAMH, TEIUIOEMKOCTH U
TEIUIONPOBOAHOCTH MOYBBI U APYrux (akTopoB. B mouBe mapHuKa yCTaHOBJIEHO pelle,
OTPEryJIUPOBAHHOE HA ONPEIACICHHYIO TEMIIEPATYPY.

IIpy cHuKEeHUM TeMmmepaTypbl IIOYBBI HIKE 3aJaHHOW  3aMBIKAIOTCS
DJIIEKTPUYECKUE KOHTAKTBI peJie, KOTOPBhIE C IIOMOILIBIO IPOMEKYTOYHOIO pElIe H
KOHTAKTOpa 3aMBIKAIOT ILENb NUTAaHWUsS HArpeBaTENIbHBIX JJIEMEHTOB, B PE3yJIbTaTe
TeMIepaTypa B MapHUKE MOBbIMaeTcs. HarpeB mouBbl OyneT MpoOAOIKATHCS 0 TEX
Iop, MOKa TeMIlepaTypa HE AOCTUTHET 3aJaHHOM, IPU KOTOPOW peiie OTKIII0YaeT

Harp€BaTCIbHBIC 3JICMCHTHI.
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VY JBYXIO3ULMOHHOTO PEryJIATOpa CYILIECTBYIOT TOJIBKO JBa IMOJOKEHHS -
«BKJIIOYEHO» U «BBIKIOYEHOM.

Peneiinoe perynupoBaHuE MOXKET OCYLIECTBIATBCS PEIEHHBIM PETYJIATOPOM,
UMEIOIIUM TPH TOJIOKEHUS: 1) cpeaHee - HEUTpajIbHOE MOJIOKEHHUE, MPU KOTOPOM
peryisaTop He BO3ACHCTBYeT Ha OOBEKT; 2) JeHCTByIOLIEE B OJHY CTOPOHY
(yBennuMBas Mojiayy BEIIECTBA WA SHEPruu) U 3) AEHCTBYIONIEE B APYTyIO CTOPOHY
(ymMeHbIIasi Mojady BeEIIeCTBA WM DSHepruu). Takoil peryiasTop Ha3bIBalOT
TPEXIO3UIIUOHHBIM.

BuOpanuoHHblid peryiasiTop OTHOCUTCS K JBYXIO3UIIMOHHOMY pEJIEHHOMY
PEryniaTopy, NEpPEeKIIOYeHHE KOHTAKTOB KOTOPOIO MPOMCXOAUT OYEHb OBICTPO U
MPAKTUYECKU HEMIPEPHIBHO.

B kauecTBe npruMepa BUOPAIIMIOHHOTO PETYJISITOpa MOKHO IPUBECTU

BUOPAIIMOHHBIN PETYJIATOP HANPSDKEHUS TeHEpaTopa MOCTOSHHOTO ToKa (puc. 1.9).

T o o & & ’

Pucynok 1.9 Cxema BUOPAITMOHHOTO PETYIISITOPA HAPSIKEHUS:
1 - reHepaTop MOCTOSITHHOTO TOKa MapayuieJIbHOTO BO30YKICHHUS; 2-peoCcTar B LIEMU
BO30YXKICHUs; 3 — KOHTAKTHI pelie, IIyHTUPYIOIIKUE CONPOTUBIIEHUE peocTara 2;

4 - 3IeKTPOMArHUT.

DNeKTpUYECKUi TeHepaTop MOCTOSIHHOTO ~ TOKAa MapajuielbHOrO  BO30YKACHHS
uMeeT 0OMOTKY BO30YXKIIEHHS, B LI€MIb KOTOPOM BKIIFOYEHO TOCTOSIHHOE COIPOTHUBJICHHE.
KoHTakThl BHOPAIMOHHOTO PEryJsATOpa 3aMbIKAIOT HAKOPOTKO STO  COMNPOTHUBJICHHE.
ONEeKTpOMarHuTHOE pejie TMOAKIIOUYEHO K 3akuMaM TreHeparopa. Cuwiie NpUTSHKEHUs
ANIEKTPOMArHUTHOTO PeJie MPOTUBOJEHCTBYET NpYKUHA. B pe3ysnbTare nxX B3aMMOACHCTBUS
BO3HHKAeT  BHUOpAIMOHHOE JEWCTBUE;  MPOJOHKUTENIBHOCTh 3aMKHYTOTO U

PAa30MKHYTOI'O COCTOSHUA KOHTAaKTOB peryjmaropa 3aBUCUT OT BCIMYMHLBI
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perynmupyemoro HampsbkeHus U. Tak kak WHIYKTHBHOE COIPOTHBICHHE OOMOTKH
BO30Y)K/IEHUSI  BEIMKO, CHJIA TOKAa TMpPU  KPAaTKOBPEMEHHOM  3aKOpayMBaHUU
COIPOTUBJICHHUSI HE3HAYUTENIbHO OTJIMYAECTCS OT CHJIBI TOKAa IPH PA30MKHYTBIX
KOHTAKTax; MPHU BBIKIFOUEHHOM COIPOTHUBIICHUN CpPEIHSAsS BEJIMYMHA TOKA BCE K€
MEHSAETCS, U 3TOr0 JOCTATOYHO, YTOOBI 00ECHEeUUTh HEOOXOAMMOE MO AepIKAHUE
HaNpsDKEHMs TeHEpaTopa Ha 3aJaHHOM YPOBHE IPU U3MEHEHUSIX Harpy3KH.

CucremMaMu 1NpepbIBUCTOrO (MMIYJbCHOI0) PeryJMpOBAHMSl HA3bIBAIOT
TaKHe, y KOTOPbIX HENPEPHIBHOMY M3MEHEHHUIO PErYJIMPYEMOro MapaMmeTpa COOTBETCTBYET
IPEPBIBUCTOE U3MEHEHHUE BO3ICUCTBUI XOTS OBl B OJTHOM U3 3JIEMEHTOB CUCTEMBI.

Perymaropsl  NpepbIBUCTOrO  JIEWCTBHSI ~ MMEKOT  HUMITYJIBCHOE  3BEHO,
npeoOpa3yroniee HENpepbIBHOE  BXOJHOE  BO3JCHCTBHE B  IMOCIEIOBATEILHOCTD
UMITYJIBCOB, IIPUYEM y OJHMX DPETYJISTOPOB B 3aBUCHMOCTU OT BEJIMYMHBI OTKJIOHEHUS
PEryJIMpyeMOro IapaMeTpa H3MEHSETCS AaMIUIMTyJa HWMIIYJIbCOB, a Yy JpYIHX -
JUTUTEJIBHOCTh UMITYJIbCA.

Hekotopple HMMITYJIbCHBIE PETYJSITOPI MOTYT MEHATh 4YacTOTy IIOBTOPEHHUS
UMITYJIbCOB, aMIUTUTYAY U JJIMTEIBHOCTD U T. 11

ITo cnocobam Bo3aelcTBHS peryisiTopa Ha 00beKT perynupoBanus CAP MoxHO
NOJIPA3ACIUTh Ha CUCTEMBI IIPSMOTO U HEMPSMOT'O PErYJIMPOBAHMSL.

CucremMoil mpsAMOro peryJMpoOBaHMsA HA3BIBAIOT TAKYK) CHUCTEMY, Y KOTOPOU
IIEPECTAaHOBKA YNPABJIOIIETO OpraHa OCYIIECTBISIETCS 3a CYET DJHEPIWd JaT4uKa
(4yBCTBUTEIBLHOIO JIEMEHTA).

B cucremax HenmpsMOro peryJMpoBaHUsi OHEPrus JUIsl  MEPECTAHOBKH
VIPABJSIIOIIEr0 OpraHa IOJAy4aeTcs OT IIOCTOPOHHEN0 MCTOYHHMKA, HA KOTOPBIMA
BO3JICHCTBYET PErYJSITOp. DHEprusi, HeoOXoauMast JJisl IepeMELLeHNs 3aIBUKKH, OepeTcs
W3 DJICKTPUYECKOMN CETH.

Hempsimoe perynupoBanue oOecrieunBaeTr Oojiee TOYHOE U OBICTpoe
pEryarpoBaHue, U MOITOMY OHO UMEET MPEUMYILIECTBEHHOE PaCPOCTPAaHEHHE.

CucreMbl aBTOMATHYECKOIO YINPABJEHHs] TMPEACTABIAIOT COOOW Takue
CUCTEMBI, KOTOpbIE€ OOECNEYMBAIOT BECh HEOOXOIUMBIN KOMIUIEKC YIpaBICHUS

o0bekToM. OHH CO3daHbl AJis1 TOrO, YTOOBI OOJIETYWTHL HE TOJBKO TSDKEIBIH U
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OJTHOOOpa3HbIA (PM3UUECKUN TPy YEJOBEKa, HO TJIABHBIM O0pa3oM €ro YMCTBEHHBIN
TpyA.

[lo xapakTepy UW3MEHEHHS TIEPEMEHHBIX aIrOpuT™Ma (PYHKIIMOHUPOBAHUS
aBTOMAaTHYECKHE CHUCTEMBbl MOXHO  MOAPA3ACIUTh HA  CTAOWIM3HPYIOIIHUE,
IIPOTPAMMHBIE U CIEASAIIHNE.

Cradwimsupywiei aBTOMATHYECKOM CUCTeMOM Ha3bIBAIOT TaKylO CUCTEMY,
anroput™  (YHKIMOHUPOBAHUS KOTOPOM CONEPKUT MPENNHCaHUE TOIJIEPKUBATH
VIOPaBIIEMYI0  BEJIMYMHY TIOCTOSIHHOM (B 3aJaHHBIX NpPEAesiax), Halpumep
DJIEKTPOMArHUTHBI ABTOMATUYECKUN PETYJATOP HANpPSDKEHUS WIM  ABTOMATHYECKUN
PETYIATOp CKOPOCTH BpalleHus Baja Jsurareinst. Cucrema MOXET HMMETh Kak
CTATUYECKYIO, TAK U ACTATHYECKYIO XapaKTEPUCTHKY.

IIporpammHasi aBTOMaTH4YeCKasi CMCTeMa - 3TO Takas CHCTEMA, aJrOPUTM
(YHKIMOHUPOBAHUSA KOTOPOM COAEPKUT TMPEANUCAHHE W3MEHATh YIPaBISIEMYIO
BEJIMUMHY B COOTBETCTBUM C 3apaHee 3aJaHHOM (yHKIuedl BpemeHH. B kauecTBe
IIPUMEpa MOKHO IIPUBECTU TEPMUUYECKYIO 3aKAJIOYHYIO I1€4Yb, TEMIIEpATypa B KOTOPOU
MU3MEHAETCS MO OIPEAECICHHOM, 3apaHee 3aJaHHOM mporpamme, C YCTAHOBJIEHHOM
TOYHOCTBIO.

Caensimieii aBTOMATHMYECKON CHCTEeMOHM HAa3bIBAlOT TaKyl CHCTEMY,
anroput™™  (YHKUMOHUPOBAHUA  KOTOPOM  COAEPKUT MPEANUCAHUE  HU3MEHSTh
HanpaBJsIEMbId TapaMeTp B 3aBUCUMOCTH OT 3HAUEHUs 3apaHee HEW3BECTHOU
NIEPEMEHHOM BEJIMYMHBI HA BXOJE, HAIPUMEP CUCTEMA aBTOMATHYECKOTO BOYKICHUS
TpaKTOpa IMpU MaxoTe B COOTBETCTBUM C MPEABLIYILIEH MPOIOKEHHON 00pO30M WK Haj
KabeseM, MpoJIOKEHHBIM B 3emiie. [IpuHIMI paGoThl TaKol CHUCTEMbI 3aKIIOYaeTCs B
TOM, YTO BOCIIPUHHUMAIOUIMI OpraH CIEAUT 3a HalpaBICHUEM IMPOJIOKEHHON OOpO3/bI
WM 3a KabeleM BBICOKOW 4YacTOThl M YOPAaBISET JBWXKEHHEM TpakKTopa,
MPOKJIAABIBAIOIIETO CIETYIOLTYI0 O0pO3y.

[lo xapakrepy WH3MEHEHUs aJTOPUTMA YIpaBieHusi (IO CTPYKType) Bce
aBTOMATUYECKNE CHCTEMBl MOXKHO PAa3NEIUTh HA JIBE TPYNIBL C PA30OMKHYTOM U C

3aMKHYTOM LENBIO BO3/ICUCTBUS.
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ABTOMATHYECKOM CHCTEMOM ¢ Pa30MKHYTOH LENbI0 BO31eCTBUSA HA3bIBAIOT
CUCTEMY, B KOTOPOM BXOAHBIMU BO3JECUCTBUSMH JUIsl HAIPABIIIOLIETO YCTPOMCTBA
SBJISIIOTCS TOJIBKO BHEILTHUE BO3JECHCTBHUS.

ABTOMAaTUYECKUE YCTPOMCTBA C PA30OMKHYTOW LENbIO  BO3ICHUCTBUS,
Ha3bIBAEMbIC TAKKE UKIMYECKUMH, CAMOCTOATENBHO, 0€3 yJacTHs YeIoBeKa B MpoIiecce
YOPABIIEHUS, OCYLIECTBISIIOT 33JaHHYIO LEJNb IO YCTAHOBJICHHOM [UISI HUX JKECTKOM
nporpamMe. K TakuM ycTpoicTBaM OTHOCSATCSI MOTOYHBIE JIMHWH, TOPIOBBIE ABTOMATHI,
OyIMIIbHUKY, DIIEKTPOMArHUTHBIE CTAOMIIN3aTOPBI HATIPSKEHHUS.

ABTOMATHYECKOM CHCTEMOHM C 3aMKHYTON LENbI0 BO3ACHCTBHS HA3BIBAIOT
cUCTEMY C 0OpaTHOM CBSI3bI0, B KOTOPOI BXOJHBIMU BO3AECHCTBUSIMHU ISl YIIPABJIAIOLIETO
YCTPOWCTBA SABJIIIOTCS KaK BHEIIHUE, TAK U BHYTPEHHUE KOHTPOJIbHBIC, INIAHUPYEMBIE
Bo3zaeucTBus. Ha pucyHke mpeacraBiieHa CTpyKTYpHas CXeMa aBTOMAaTH4YECKON CUCTEMBI
c oOparHOW cBs3pl0. B 3Toil cxeme aBTOMAaTM4ecKoe YIpPaBJSIOIIEe YCTPOHCTBO A
OKa3bIBa€T BO3JIEMCTBUE HA yNpaBisgeMblid 00bEeKT B, BBIXOI KOTOPOro 4epe3 LElb
oOpaTHOM CBS3M JEHCTBYET HAa aBTOMATHYECKOE yMpaBisiioiee ycTporcTtBo A. B
pe3yJibTaTe LEeNb BO3ACUCTBUM OKa3bIBACTCS 3aMKHYTOM.

B kadectBe mnpumepa CUCTEMBI C OOpaTHOM CBSA3BI0O MOXXHO MPUBECTH
aBTOMAaTUYECKUN PETYJIATOP CKOPOCTH BpalCHUs Bajla JBUTraTeIs BHYTPEHHEIO
cropanus Wi peryiarop [lon3zyHosa.

K aBroMarnueckuMm yCTpOMCTBAM CJIEAYEeT OTHOCHTb TOJIBKO CHUCTEMBI C
3aMKHYTOW LIENbI0 BO3ACHCTBHUSA, KOTOPbIE CAMOCTOSITEIBHO, 0€3 HEMOCPEICTBEHHOIO
y4acTHUsl YEJIOBEKA B MPOLIECCE YIPABICHHUS, OCYIIECTBISIOT 3aJaHHYIO UM LENb C
OonbIIe WM MEHbIICH CBOOOMOW BBIOOpA, T. €. JEHCTBYIOT Ha OCHOBE
OPOUCXOMSIIUX B HUX HH(POpMAMOHHBIX mpolreccoB. K Takum ycTtpoiicTBam
OTHOCSITCSI BCE aBTOMAaTHUECKHUE PErYJISITOPBI C OOPATHOM CBA3BIO, CIEISALINE CUCTEMBI
U 1p.

[lo npuHLMOY BBIPAOOTKM VIIPABISIIONIMX BO3JAECUCTBUM, 3aBUCIIIAX OT

MOJIHOTHI Ha4YaJbHOU MH(OPMALINK, aBTOMATUYECKHE CUCTEMBI MOXHO pa30UTh Ha TPU
IPYIIIBI: HACTPaUBAaEMBbl€, CAMOHACTPAUBAIOLIUECS U UTPOBBIE.

HaCTpaI/IBaCMBIe ABTOMATHYCCKHUC CUCTCEMbI - 9TO TaKH€ CUCTCMBbI,
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KOTOpBIE 10 UMEIOILEHCS TepBOHAYAIBHON MH(OPMALIUK MOTYT OBITh HACTPOEHBI TakK,
4YTOOBl O00ECNEYUTh BBHINOJHEHHUE 33JaHHOTO AJITOPUTMA YIPAaBJICHUS C HYXHOU
TOYHOCTBIO.

HactpauBaemble  aBTOMAaTMYECKHE€ CHCTEMBl C  Pa30OMKHYTOM  LIEMbIO
BO3JCUCTBUS  MOAPA3JACISAIOT HAa  KOMIEHCUPYIOIIME MW HAa  [POTPAMMHBIE.
Komnencupyrowue - 3to takue CAP, KOTOpblE yYHTHIBAalOT OCHOBHOE BO3/ECHCTBHE
BHEIIHEN Cpelbl, HAlpUMEpP HArpy3Ky, W OCYIIECTBISIOT TaKO€ YIPaBJISAIOIICE
BO3/ICIICTBHE, KOTOPOE KOMICHCHPYET W3MEHEeHHsI Harpy3ku. OTCyTCTBUE OOpaTHOM
cBs3u B mnoAoOHbIXx CAP mnpuBOguUT K TOMYy, 4YTO HEIUIAHUPYEMbIE BHELIHUE
BO3JICHCTBHUSI MOTYT IPHBECTH K 3HAYUTEIIBHBIM OTKIOHEHHUSM PETYJIHPYEMOTO
napameTpa OT 3aJJaHHOTO 3HAYEHUSI.

IIpocpammuvie CUCTEMBI C PA3OMKHYTOW LENBIO BO3JECHCTBUS HE HMEIOT
oOpaTHON CBSI3U, OHM pabOTalOT B COOTBETCTBUM C 3aJIO)KEHHOW B CHCTEMY
nporpammoii. [TpumepoM Takux CUCTEM SIBIISIIOTCS aBTOMATHUYECKHE JIMHUU CTAaHKOB U
arperatoB, KOTOpble paboTaloT Mo 3a7aHHOM mnporpamme. OHa 3akiaabIBaeTCs B
MaIllMHY B BU/JIE 111a0JI0HOB, iephokapT, HUPPOBBIX TaOIUI, MATHUTOPOHHOM JICHTHI U
T. 1.

CaMoHacTpauBarolumecs aBTOMaTHUYECKME CHUCTEMBl HMEIOT CIIOCOOHOCTh
NpUCHOCA0IMBATBECA K H3MEHSIOIIMMCS BHEIIHMM ycioBHsM. brmaromaps »Tomy
CaMOHACTPaNUBAaIOIINECs aBTOMATUYECKUE CUCTEMbI MOTYT pab0oTaTh, HE UMes MOJTHON
nepBoHavaabHOM wuHpopManuu o0 o0wbekte CAY U 0 XxapakTepe BO3ICUCTBUSA
BHEIIIHEN CPEBI.

JKCTpeMAJIbHASL CAMOHACTPAMBAKOINASICH ABTOMATHYECKasi CHCTEMAa
CaMOCTOSATENLHO BBIABIISET OTKJIOHEHHUS OT MaKCMMyMma WM MHUHUMyMa HCKOMOU
(GYHKIIMHM ¥ TIOJBOJUT CUCTEMY K HEOOXOJMMOMY ONTUMYMY. UTOOBI MOHSTH MPUHLIUI
paboTBl 3TOM CHUCTEMBI, PACCMOTPUM HACTPOWKY pagUONpPUEMHUKA Ha KaKyIO-JIHOO
paauoctanumio. [IpyHMMaeMblil CUTHAT UMEEeT MaKCUMYM HacCTPOMKH MPU COBMAJCHUN
4acTOT PAJAMOCTAaHIMM M HACTPOMKM paauonpueMHuka. Ecim B paauonpueMHHKE
OTCYTCTBYET IIIKaJla YacTOT, TO PaJMOJIIOOMTENIb BHAYAJIE OCYIIECTBISIET CJIETION TMOKUCK,

V3MEHSIS HACTPOMKY B IIMPOKMX TMpeAesiax ImKaibl. [loiimMaB CUTHaI HMCKOMOW
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PaIUOCTAHIIUH, PAIUOTIOOUTENh OTHICKMBAET TaKOE€ IMOJIOKEHUE PYUYKHU HACTPOMKHU, TPH
KOTOPOM IPUHMMAacMbIi CHIHal JIOCTUTaeT MakcuMmyMma. To ke camoe, HO
aBTOMATUYECKU MPOU3BOAUT JKcTpeManbHbli perymarop CAP. Ecim makcumym
CMECTUTCS1, SKCTPEMANIBHBIN PETYJIATOP TAK K€ CMECTUT PETYJIHMPYIOIIUN OpraH U HAMAET
MaKCUMyM (PYHKIIMH.

Takue cucTeMbl IIUPOKO MPUMEHSIOTCS B MPOMBINIIIEHHOCTH. OHM Ha3bIBAKOTCA
onTUMHU3aTopaMu. JIs 3TOr0 MOKHO HPHUCHOCOOUTh U BCEPEKUMHBIM PETYJISATOP
aBTOTPAKTOPHBIX IBUTATEIIECH.

CamoHacTpanBaecMasi ~ aBTOMATHYECKAss CUCTEMA C  KOPPEKTHPYIOLIUMHU
YCTPOMCTBAMU HMEET IMPHUCIIOCOOEHUS, KOTOPbIE MO3BOJIAIOT aBTOMAaTHUYECKU MEHAThH
HACTPOMKY KOPPEKTHPYIOIIUX YCTPOWCTB B 3aBUCHUMOCTH OT W3MEHEHHS YCIOBUWM WIIH
XapaKTEPUCTHK.

OTHU CUCTEMBI SBJISIOTCS HauOoJee CI0XKHBIMU, HO OHU MO3BOJISIIOT 00€CIEUUTh
BBICOKYI0 YCTOWYMBOCTh W TpeOyeMoe KayecTBO MpolLecca pPEryJIHupoBaHUs IpU
U3MEHSIOINXCS YCIOBUSAX paOOTHI.

HUrpoBeiMu crucremMamMy aBTOMATHYECKOTO YIIPABJICHUS HA3bIBAIOT TaKHE
CUCTEMBI, KOTOPBIE BBITOJIHAOT PSJ MOCIEA0BATEIBHBIX 3TANIOB, WM IIATOB. Y IPaBJICHUE
B UI'POBOM CHCTEME OCYILECTBIIAECTCS ITyTEM IUCKPETHOM IOCIIEN0BATEIIBHOCTH KOMaH/I
yYIPaBJICHHUS.

OCHOBHOW MPHUHIIMII IEHCTBUS UTPOBBIX CUCTEM - 3TO (POPMHUPOBAHUE KOMaH,T
VIOPABJICHUS] HAa OCHOBE CPAaBHEHMSI MHOTMX BO3MOXKHBIX pEIIEHHH M BbIOOpa
HAaWJIy4llIeTO W3 HUX Ha KaXKIOM JTale yrpasiisiemMoil onepauuu. Kpurepuem mnpu
CPaBHEHMM pE3YJIbTATOB BO3MOXHBIX PELICHUM SBISETCS HEKOTOPBIM IIOKa3aTellb,
UMEHYEMbIN (YHKIMEN BBITOIBI.

OcHoBHBIM y3110M urpoBoil CAY sBisercs Takas ynpasistolmias MaliuHa
KOTOpasi MPOU3BOAUT pacyeT MHOKECTBA CIIy4acB U BHIOMPAET HAMITYUIIHI.

Urposass CAY c HabOpoM NIaOJIOHHBIX PEHICHUH ABTOMATUYECKH BBIOMpAET
3apaHee pEUICHHYIO 3aJady Uil JAHHOIO KOHKPETHOIrO YCIOBHs. B ympasistromem
YCTPOWCTBE, B €€ «IaMSITW» XPAHATCS MHOTOYMCIICHHbIE I1a0JIOHHBIE pPEUICHUs, U

YCTPOMCTBO, U3BJIEKAs TO UM UHOE PEIICHUE, PEATU3YET €ro.
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B urpoBoit CAY ¢ aBTOMaTHYECKUM IMOUCKOM YITPABJISIIOIEE YCTPOUCTBO HE UMEET
I1a0JIOHHBIX PEIIEHUHA, OHO CAMO TMO3TAITHO, TTOCTENIEHHO €r0 HAXOAUT IMyTeM BbIYUCIICHHUS
(YHKIIMHM BBITOJABI U OIpENesseT ONTUMAJIbHBIA BapuaHT. YTPABISIONIEE YCTPOUCTBO,
Bo3neiictBys Ha CAY, momydaeT oOpaTHBI CHUTHAI, KOTOPBIA TO3BOJIICT CPABHUTH
MOJIyYEHHBIN pe3yNbTaT C JKeIaeMbIM H, eClIM HeoOX0oAuMo, Bo3aeicTBoBaTh Ha CAY B
HEOOXOIMMYIO CTOPOHY.

KoHeuyHbIM aBTOMATOM Ha3bIBAIOT TAKOE YCTPOMCTBO, KOTOPOE MPU BHEIIHEM
BO3JICUCTBUM MOXET IMPUHUMATh KOHEYHOE YHUCJIO JMCKPETHBIX COCTOSIHUM, CMEHa
KOTOpPBIX MOJUYMHEHA OnpeaeieHHbIM ainroputMaM. C TOYKM 3pEHHs 3TOr0 HOBOIO
pasznena, KUOEpHETHMYECKOM TEOpUM peje U CJoXKHas Lu(poBas BBIYHUCIUTEIbHAS
MallliHa SBJISIFOTCS KOHEYHBIMHA aBTOMAaTaMH.

[lo mnpuHLMIY BBIPAOOTKH YHPABISAIONIMX BO3JIEHCTBUN aBTOMATHUYECKHE
CUCTEMBbl C OOpaTHOM CBS3bI0 MOXKHO pa3[elUTh HAa CHUCTEMbl, OCHOBAaHHbIE Ha
NPHUHLMIIE aBTOMATUYECKOTO PErYJIMPOBAHUS M aBTOMATUYECKOIO TIOMCKA.

CucremMoii aBTOMATHYECKOI0 peryJMpOBaHMs Ha3bIBAlOT CHCTEMY C
3AMKHYTOM LIENBIO  BO3JCHUCTBUSA, B KOTOPOW  YIPAaBISIONIEE  BO3ACHCTBHE
BbIpa0aThIBAECTCA B PE3yJIbTaTe CPABHEHUS JCHCTBUTEIBHOIO 3HAYEHHUS YIPABISIEMOM
BEJINYMHBI C [TPEANMCAHHBIM 3HAYEHUEM.

Cucremoil aBTOMaTH4€CKOI0 MOMCKA HA3bIBAIOT TAKyK0 CUCTEMY C 3aMKHYTOMN
IEMbI0 BO3/IEHCTBHIM, B KOTOPOI pabodne ypaBIsoNnIue BO3ICHCTBUS BEIPA0ATHIBAIOTCS
CaMOl aBTOMATUYECKON CUCTEMOM ¢ MOMOLIBIO MPOOHBIX YIPABISIIOIINX BO3ACUCTBUI U
aHAJIM3a PE3yJIbTaTOB dTUX BO3JACHCTBUU.

OTmure NpUHOMIIA  ABTOMAaTHYECKOIO  PEryJiMpoBaHUs  OT  NPUHIMIIA
aBTOMAaTHUYECKOrO0 IMOMCKAa COCTOMT B TOM, YTO BO BTOPOM Clly4yae 3apaHee He
NOJHOCTBIO M3BECTHa TpeOyemasi 3aBUCUMOCTb YIPABISIOIMIMX BO3JACHCTBUIL  OT
KOHTPOJIBHOM U 33Jat0UIUX BEJIHYHH.

OmayM 13 OCOOBIX TPHU3HAKOB, MO KOTOPOMY MOTYT OBITh KJIACCH(PUIMPOBAHBI
ABTOMATUYECKHUE CHUCTEMBI, SIBJIAETCA CIOCO0 MPHIIOKEHUS BO3NCHCTBUM MEXITY YacTAMU
ABTOMAaTUYECKOM CHCTEMBI. ABTOMAaTWUYECKas CHUCTEMA, B KOTOPOW BO3ACHCTBHA MEXKIY €€

JacTaMM  OCYHICCTBILICTCA B BHUJAC H3MCHCHHS  CHIIBI, HpHJIO)KGHHOﬁ Ha BXOIE
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COOTBETCTBYIOIIEH YacTH, B KOTOPOM BO3IAEHUCTBUSA MEXKIAY IMOCPEACTBOM H3MEHEHUS
Kakux-1M00 IapaMeTpoB COOTBETCTBYIOUIEW YacTH, HAa3bIBAIOTCSI ABTOMATHUYECKON

CHUCTEMOMU C CHJIOBBIM BO3JIEUCTBUEM
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Pucynok 1.10 - CrpykTypHast cxeMa KOMOMHMPOBAHHOM, aBTOMATHYECKOW CUCTEMBI:
A - OCHOBHO€ YIIPABIIIFOLLEE YCTPOICTBO; A, - KOMIIEHCATOP U3MEHEHHSI OIHOTO Ha

MapaMeTpOB BHELIHEHN Cpeibl; Y - YIIPABIISIOLIEE BO3ACHUCTBUE OT Ay K A;.

JIOBOJILHO YacTo B TMPAKTUKE TMPUMEHSIOTCS KOMOWHUPOBAHHBIE CHUCTEMBbI
aBTOMATUYECKOrO YIIPaBJICHUS, B KOTOPHIX HE OAWH MPUHIIMI, a JBa WU OOJIBIIE.
Hampumep, na pucynke 1.10, mpezacraBieHa CTpyKTypHash cxeMa KOMOWHUPOBAHHOW
ABTOMAaTHUYECKOW CHCTEMbI, UMEIOITCH CHUCTEMY OOpaTHOM CBSI3H U PA30MKHYTYIO CUCTEMY

Ay KOMIIEHCUPYIOIYIO U3MEHEHHS OJTHOTO U3 apaMETPOB BHELTHEN CPENBI.
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