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AJAIITUBHBIE CUCTEMbI ABTOMATHYECKOI'O YIIPABJIEHUS.

Adanmusnule, unu npUCnOCadIUSAIOWUECS, CUCEMbL — DO CUCHEMbL, KOMOpble a8mo-
MamuyecKu nPucnocabIueaomcs K UsMeHeHuI0 GHeUHUX YCI08Ull U c8oUcme 0ovekxma ynpas-
JIeHus1, obecneuusas npu IMoM HeoOX00UMOoe Kauecmeo YnpasieHus nymem usmMeHeHus CmpyK-
Mypbl U napamempos Ynpaeisaiowe2o yCmpoucmasa.

KauecTBo ynpaBieHus: YMCIEHHO ONPENENIAETCI KpPUTEPUEM Kade cTBaJ, KoTo-
pBIi OLIEHUBAET 3apaHee BbIOpaHHBIN HanboJiee BayKHBIN noka3aTenb padotel CAY. M MoxkeT
OBITh KaKOW-TMO0 MOKa3aTeNlb TOYHOCTH paOdOThl CUCTEMBI WJIM KaU€CTBA NIEPEXOIHOTO MPOIIeC-
ca, IPOU3BOJAUTENBHOCTh, 3KOHOMUYHOCTh U T. 1. B oOmem ciayuyae kputepuil kadecrtBa J
IpeCTaBiIsIeT cO00M (PYHKIIMOHAN, 3aBUCALINI OT BBIXOJHBIX M BXOJHBIX BEJIMYUH CUCTEMBI. B
OTJENBHBIX CIy4asx J MOXKET OBITh MPOCTO (HYHKITUECH.

[TprMepoM M3MEHSIOMUXCS BHEIIHUX YCIOBHH, TPeOYIOMUX MPUMEHEHUS aJanTHBHOU
CAY, aBIs10TCS HECTALMOHAPHBIE CIIyYalHbIE BHEIIHUE BO3JICUCTBUSA HA CUCTEMY, XapaKTEPH-
CTUKH KOTOPBIX M3MEHSIOTCS B IIMPOKHUX Mpenenax. B aTux ycnoBusx ToyHoCTh padoTel CAY
OyJeT M3MEHSThCA C U3MEHEHHUEM XapaKTePUCTUK BHEIIHMX BO3AeMCTBUU. JlJIg MOBBIIIEHUS
TOYHOCTU CHCTEMBbI HEOOXOJUMO H3MEHSTh HACTPOMKY KOPPEKTUPYIOIIMX 3BEHBEB IO MEpE
M3MEHEHHS XapAKTEPUCTUK BHEIIHHUX BO3JACHCTBHU. DTy MEPEHACTPOMKY MHOIZA MOXKET BBI-
IOJIHATH yenoBeK. B anantuBHbIX CAY OHa OCYyIIECTBIISIETCS aBTOMATHYECKH.

[Tpumepom 00BEKTa C MEPEMEHHBIMU MapaMeTpaMH, TAKXKe TPeOYIOIIEero aganTHBHOIO
YIPABJICHMUS, SBJIIETCS CaMOJIET MM pakeTa. X quHaMHUYecKne XapaKTepUCTUKU MOTYT U3Me-
HATBCSI CO BPEMEHEM B OYEHb LIMPOKUX IpeJenax BCIEACTBUE H3MEHEHUS MAacChl M3-3a
YMEHBILIEHUS 3amaca roplo4ero, u3MeHeHus1 POpMbl 0OBEKTA WM a’3POAUHAMUYECKUX CHUJI IIPU
M3MEHEHUHU BBICOTHI U CKOPOCTHU ToJieTa. B 3Tux ciydasx 4acTo HEBO3MOXHO 00€CHEUUTh aB-
TOMATUYECKOE YIpaBICHUE 0OBEKTOM BO BCEX €ro pekUMax paboThl 0€3 U3MEHEHHUs HAaCTPOM-
KM WIM CXEMBbI YIPABJISIIOIIETO YCTPOUCTBA. JIJIsI aBTOMAaTHYECKOTO BBINOJHEHUS ATOM 3a/1a4n
MCTIONB3YIOTCA anantuBHbie CAY.

[ToMruMO OOBEKTOB C MEPEMEHHBIMU CBOWCTBAMU M BHEIIHWMHU YCJIOBHUSIMH, 00JIACTHIO
MPUMEHEHUsI aJaNTUBHBIX CUCTEM SIBJISIIOTCA TakkKe OOBEKThI ¢ HEAOCTATOYHO H3BECTHBIMU
CBOMCTBaMHM WJM YCIOBHUSIMH paboThl. B 3TOM ciyyae mpolecc aganTaiuud MOXKET ObITh Of-
HOKPATHBIM.

Ha puc. 15.1 noka3zana B ob6miem Bujae cxema anantuBHOM CAY. 3nmech O - 00BEKT
yopasiieHus, YV - ynpasisoniee yCTpouCTBO, cocTosee u3 AByx vacren: VV, u VV,, rne
V¥V, - 0CHOBHOE ynpaBisoLIee YCTPOUCTBO, a V'V, - yripaBistoniee yCTpoOMCTBO aJanTaluu.
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Puc..1. ®ynkinumonanpHas cxema agantuBsHor CAY.

Kontyp, oOpazoBannsiiit YV, u O, ABiseTcss OCHOBHBIM KOHTYPOM CHCTEMBI U MPEACTaB-
nseT coboit oObuHy0 HeamanTuBHyl0 CAY. VYmpasnsiomee ycTpolcTBO amanraruu YV,
yIPaBJsieT OCHOBHBIM YHPABJISIOIINM YCTPOUCTBOM V'V, U3MEHSS €r0 Oneparop, T. €. CXEMY U
3HAUEHHUS MapaMETPOB, B COOTBETCTBUU C U3MEHEHHEM BHEIIHUX YCJIOBUU pabOTHI U CBOMCTB



oo0bekra. s storo VYV, usmepser B camoM obiieM ciaydyae BHemHue BozaeictBus G u F u
BBIXOJIHYIO ¥ BXOAHYIO BennurHbl 00bekTa X v U. [lo 3TuUM maHHBIM ompenensieTcs: 3HaueHUe
Kkputepus kadectBa ympasienus J (X, U, G, F). B 3aBucumoctu ot amropurMa padOThI
yCTpOHCTBO YV, OolpeseseT OTKIOHEHUE KPUTEpHs KauecTBa J OT 3aJJaHHOTO WUJIU OT dKCTpe-
MaJbHOTO €ro 3HaUCHHUS U BO3ACHCTBYeT Ha VYV, Tak, 4TOObI JTUKBUAUPOBATH 3TO OTKJIOHEHHUE.
[IpuurHOW U3MEHEHUsT KpUTEepHs KauecTBa J MOKET ObITh M3MEHEHHE BHEIIHUX YCIIOBUN pado-
Tl B BHUJE W3MEHEHUH Kakux-IUOO XapakTepucTuk BosaeuctBuili G u F unum u3MeHeHue
CBOMCTB OCHOBHOTO KOHTYpa, T.e. ONeparopoB o0ObekTa O W OCHOBHOTO YMPABJISIOUIETO
ycrpoucTa VY.

Takum oOpaszom, anantuBHasgs CAY coaepKUT JBa KOHTypa YIPaBJICHUS - OCHOBHOMU
KOHTYp U BTOPOW KOHTYp - KOHTYp aJalTaiiy, CO3/IaBacMbIil yIpPaBJSIONIUM YCTPOUCTBOM
agantauuu YV,. Jlig 3T0ro BTOporo KOHTypa 0ObEKTOM YIIPABIICHUS SIBJISICTCSI BCSI OCHOBHAs
CAY. Kontyp amantaiuu o0pa3yeT BTOpOH YPOBEHb YIPABJICHUS, BTOPOM 3TaXK HaJ OCHOBHOM
CAY. Bo3MOXKeH 1 CIeayomnid ypOBEHb aJallTallui, KOTIa YIIPABILIIONIEE YCTPOMCTBO aJlarl-
Tauud YV, B CBOI OuYepelb, MOJCTPAUBACTCS, HU3MEHSAETCS CIEAYIOMIMM YIIPaBISIOMINM
YCTPOMCTBOM, KOTOPOE IIPU U3MEHEHUU BHEIIHUX YCIOBUM WM CBOWCTB MEPBUYHOMN a/IalTHB-
HOl CAY u3MEHseT aJirOPUTM aJanTaluu, OCylecTBisieMor VV,. AHAJIOrMYHO BO3MOKHBI
MHoroctyneHuarsie CAY, comepxariue OoJblee 4ucio ypoBHeH amantaruu. Y Takux CAY
KaXXZIblid MOCJIEIYIONINM YPOBEHb YIPABJISET MPEABIAYIIAM, PACIIUPSS JUANa30H yCIOBUM, IPU
KOTOPBIX cUcTeMa OyJET MpaBUILHO BBHITIOJHATH CBOIO 33J1ady, WJIA TOBBIIIAs KAYECTBO €€ BbI-
MTOJHEHUS B 33JJTaHHOM JIHANa30He.

Kak u Bcsakoe yrnpaBlieHHE, aBTOMaTUYECKas aJanTalus, BHIIOJHsAEMAas YIPaBISIONIUM
ycTpoicTBoM VV,, NpUHUIMIHUATBHO MOXET OBITh OCYIIECTBJIEHA B BUAE PA3OMKHYTOMH,
3aMKHYTOU M B caMOM 0OIIeM ciiydae KoMOMHUpoBaHHOM cuctembl. Ha puc. 15.1 noka-
3aH 3TOT MOCJIETHUHN CITyYail.

[Ipu pazoMKHYTOM Iienu ajanTalldy ymopasistolniee ycTpoctBo V'V, He oOpasyer 3a-
MKHYTOro KOHTypa. Kak OOBIYHO, pa30MKHYTO€ YIIpaBJIC€HUE OCYIIECTBIISIETCS 31€Ch
MO0 KaK MPOrpaMMHOE YNPABJIEHUE OCHOBHBIM YHOPABJISIIOIIMM YCTpOHMCTBOM VYV, B
(YHKIIUM BpEeMEHH, JTUOO KaK CUCTEMa KOMITCHCAIINH, ICUCTBYIOMIasi B (DYHKIIUHU BHEIII-
Hux BozjaekictBuil G wim F. IlepBoiii BapuaHT ajmanTanuy mpeanojaracT Halludue 3a-
JTAHHOTO rparkKa M3MEHEHUSI BO BPEMEHHU XapaKTEepUCTUK OoCHOBHOU CAY uim BHEII-
HUX BO3JCHUCTBUU.

Ananranys, OCyIecTBisieMasi ¢ TOMOIIBI0 3aMKHYTOTO KOHTYpa, T. €. C 0OpaTHOM CBS-
3b10, JEHCTBYET B (DYHKIIMH BBIXOJHON BEIMUYMHBI X 00BEKTA U, BO3MOXKHO, TAKXKE BBIXOJIHOM
BeNMYMHBI U OCHOBHOTO YNPaBIISAIONIETO YCTPOUCTBA.

Kak u y oObruabix CAY, OCHOBHBIM THUIIOM afanTuBHbIX CAY sBsieTCs 3aMKHYyTasi CH-
creMa agantainuu. [loaTomy 6ezde 6 danvuetiuem, noo adanmusuvimu CAY umeromes 6 euoy
umeHnHo 3amxkHymole adanmusenvie CAY. IlpuMeHeHne mpu 3T0M KOMIIEHCAMOHHBIX CUTHAJIOB
M0 BHEIIHUM BO3JEHCTBUAM MPEACTABIISIET COO0I BCIIOMOTaTeIbHOE CPEJCTBO MOBBIIICHUS Ka-
YecTBa aJanTalli U YIPOILIEHUs YIIPaBISIOUIEr0 yCTPOMCTBA.

Cucrema amanrtaiyu, TOYHEe yIpaBisoliee yCTpoucTro ¥V, MoxeT paboTaTh IOCTO-
SIHHO, TIEPUOJIMYECKU (BKIIIOYASICh YEPE3 ONpPEJICICHHbIE HHTEPBAaJIbl BPEMEHU) U OJIHO-
KpaTHO (IIyTe€M MNOJKJIIOYEeHUs BpyuHYr0 K CAY 1y ocylIecTBIEHUsI €€ aBTOMaTH4e-
CKOM HACTPOUKH).

AnantuBaeie CAY nenstces Ha CAY co crabuinm3anueil ¥ ¢ ONTHUMH3ALMEN KadecTBa
ynpasinenus. 3agaueit CAY co cmabunuzayueii kauecmea ynpaeieHus SBISACTCS YACp>KaHUE
KpUTEpHs KauecTBa YIpaBJeHUs J Ha ONPEIeICHHOM YPOBHE WM B ONPEAEICHHOM JIHAMA30HE.
KoHTyp apganTanuu BBIMOJIHSIET 3/1€Ch 3a7a4y cradunuzanuu 3tToro kpurepus. B CAY ¢ onmu-



Musayuel kayecmea ynpaesieHus 00ecTieunBaeTCs MOUCK U MOIepKaHUe ONTUMATBHOTO 3Ha-
YEHHS] KPUTEPUS KaUeCTBa.

ITo xapaktepy W3MEHEHUM B OCHOBHOM YIIPABIAIOIIEM yCTpoucTBe VV,, mpouszBoau-
MBbIX yHPaBJISIIOIIMM YCTPOUCTBOM V'V, B mpolecce aganranvu, aJallTUBHbIE CUCTEMBI Jie-
JATCS. HA camoHacmpausaowuecs U camoopeanuszyrowuecs. B camonactpauBaronmuxcsi CAY
aZanTaluus OCYILIECTBISIETCS UMEHEHUeM 3HAYeHUll napamempo8 OCHOBHOTO YIIPAaBISIOLIETO
ycTpoiictBa VV,, a B camoopranusyromuxcsa CAY usmensercs V..

CamonacrpaunBawomuecsa CAY.
CamonactpauBaroniuecs CAY noapasnensitoTcss Ha CUCTEMBbI CO CcTaOWIIM3alMend Kade-
CTBa yMPABIICHUS U C ONTUMHU3AINEH Ka4eCTBa YIIPaBICHUS.

Camonacmpaugarouwueca CAY co cmabunuzayueil kauecmea ynpagieHus.

B Ha3BaHHBIX cHCTEMax ajanTalus 3aKJI0YaeTcsl B CTa0WIN3allK 3a/laHHOTO 3HAUYEHUs
KpUTEpHUsl KauecTBa J MyTeM M3MEHEHHs] HACTPOMKH OCHOBHOTO YHPABISIONIETO yCTPOMCTBA
YV, (em. puc. 15.1).

OTO OCYIIECTBIISIETCS C IOMOIIBK) HACTPOEYHBIX MAPAMETPOB, KOTOPBIE MPU PYyUHOU
HAaCTPOMKE JIOJDKHBI YCTAaHABIMBATHCS YEJIOBEKOM, 4 B JAHHOM ClIy4ac U3MEHSIOTCS aBTOMAaTH-
YECKU CIELUAIbHBIM HUCIIOJIHUTEIBHBIM YCTPOWCTBOM, BXOIAIIMM B COCTaB YIIPABIIAIOLIETO
YCTpPOWCTBA amanTtanuu YVV,.

OCHOBHOE pacrpocTpaHeHHE MONIy4Yuiu camoHacTpauBatomuecs CAY Takoro tumna 0is
cmaounuzayuu OUHamMuyeckux ceovcma cucmem. KpurepusMu kauecTtBa IpHU dTOM SIBIISIOTCS
pa3MyYHble KOCBEHHbIE KPUTEPUM KAadeCTBA NEPEXOAHBIX MPOLECCOB (KOPHEBBIE, YACTOTHBIE,
MHTErPAJIbHBIE), U HEMOCPEACTBEHHO NWHAMHYECKHE XapaKTEPUCTUKU OOBEKTa, T. €. €ro ya-
CTOTHBIE M IEPEXOAHBIE XAPAKTEPUCTUKH.

Ha puc. 15.2, a noka3ana ¢pynknuoHansHas cxema CAY co crabunm3arueil THHaMUYe-
ckux cBoMcTB. IlITpuxoBbiMU NMHUAMH 00BeneHbl ocHOBHass CAY u ymnpaBisroniee ycTpou-
ctBo ananrtanuu. [locneqnee coctout u3 renepatopa I np npooHvix cuenanoé Gyp, nerekropa /[
ATUX CUTHAJIOB Ha BBIXOJIe 00BheKkTa (), BHIYUCIUTEIBLHOTO YCTPONUCTBA BY 1 UCIIOHUTENHHOTO
yctporictBa MY. ludppamu 1 u 2 o0o3HaueHbl KOHTYp ocHOBHOM CAY UM KOHTYp camoHna-
CMPOUKLU.

[TpoOHBIi curHan SBISETCS CHEMAIbHO BRIOPAHHBIM BO3JIEUCTBUEM HA CUCTEMY, IO pe-
aKUMU Ha KOTOPOE MOXHO OIpEeNeNsTh TEKylllee 3HAaUeHHE BHIOPAHHOIO KPUTEPHs KauecTBa.
JletekTop /{ Cy UT AJis BBIICJIEHUS U3 OOLIETr0 BBIXOJHOTO CUTrHaja X, 00yCIIOBIEHHOIO BCe-
MU BHEIIHMMH BO3JACHCTBUSAMH, IPUIOKEHHBIMU K CUCTEME, COCTABIIIOMIEN Xpp, BBI3BAHHOU
MMEHHO NMPOOHBIM CUTHAIIOM Gpp.

BrruncnutenbHoe ycTpoiicTBO BY 10 BEIMYKMHE BXOJHOTO MpoOHOTro Bo3aecTBust Gy, u
peakuuu X, CUCTEMBI Ha HErO BBIYMCISET BEJIMYMHY OTKIOHEHMS AJ KpuUTepHs KadyecTBa OT
€ro 3aJaHHOT'O 3HAYEHHUS U NOAAET COOTBETCTBYIOIINI CUTHAJI HA UCIOJHUTEIIBHOE YCTPOMCTBO
HY. Tlocnennee oObIYHO MpEACTABISET COOOW 3BEHO MHTErpupytomero tuna. OHO U3MEHseT
HAaCTPOMKY YHPABJISIOIIETO YCTPOWCTBA OCHOBHOTO KOHTYypa B HAIlPaBJICHHH, COOTBETCTBYIO-
1ieM 3HaKy oTkJIoHeHusa AJ. B xauecTBe HaCTpOeUYHbIX mapaMeTpoB B VYV, BeIOUparoTcs Ta-
KHE mapaMeTpbl, U3MEHSISI KOTOPbI€, MOKHO B HEOOXOJIUMBIX IIpeJicaaX U3MEHSTh
BEJIMYUHY BBIOpaHHOTO Kputepus J. IMu MOTyT OBITh MapaMeTpbl KOPPEKTUPYIOLIUX U
OCHOBHBIX 3BEHBEB cucTeMbl. Ha puc.15.2, a n3obpaxeHa npuBeeHHAs OJJHOKOHTYPHAs CXeMa
ocHoBHOM CAY. B neicTBUTENBHOCTH OHA MOXKET UMETh JI00YIO0 CTPYKTYPY.
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Puc..2. ®ynkunonanbHas cxema camoHactpauBatoleiicss CAY co crabunuzaunuen
JUHAMUYECKUX CBOMCTB.

Ha puc. 15.2,6 nokaszan pacnpocTpaHEHHBI BapHaHT BBIYUCIUTEIBHOTO YCTpOicTBa BY
¢ amanouHou mooenvio. MoJsienb UMeeT AMHAMUYECKUE XapaKTEPUCTUKH, SBIISIOIIUECS HTaO-
HOM ISl ToACcTpauBaeMon nox Hee ocHOBHOM CAY. [IpuMeHeHne MOAENM yNpoIaeT BbIUNC-
JUTENBHOE YCTPOUCTBO, TaK KaK OTKJIIOHEHUE KPUTEPHS KayecTBa J OT €ro 3aJJaHHOT0 3HAUYCHUS
onpeaensieTcsl 31eCh Kak J0CTaTOYHO MpocTast GyHKUMS pPa3HOCTH CUTHAJIOB HAa BBIXOJE 3TOH
MoJienu u o0bekTa. (DTa omnepanusi TpeOyeT 0osiee MPOCTOTrO BBIUUCIUTEIHHOTO YCTPOMCTBA,
00o03HaYeHHOTO Ha puc. 15.2,6 kak BY1).

B kadecTBe MpoOHOro curHana Xy ; IPUMEHSIOT CTYIIEHYAThI U UMITYJIbCHBIM CUTHAJIBI,
FapMOHUYECKUI CHUTHAJ, CIy4YailHbI CUTHAJ, Hanpumep Oemblid 1IyM, WM, HAKOHEl, UCIOJIb-
3YIOT MPUJIOKEHHBIE K CUCTEME €CTECTBEHHbIE BO3/AeHCcTBUsA. BpiOOp mpoOHOro curHaia omnpe-
JEJSIETCSl BUIOM KPUTEPHsI KadyecTBa J, T. €. TEMH JUHAMUYECKUMH XapaKTEPUCTUKAMU CHCTe-
MBI, KOTOpbIE TpeOyeTCsl KOHTPOIUPOBATH.

Hanpumep, k01e0aTeIbHOCTh CUCTEMBI MOKET OBbITh OILICHEHA IIyTEM BBIYMCIIEHUSI OTHO-
IIEHUsI COCEAHUX MAKCHUMYMOB HJIM YHCJIOM KOjieOaHUM (YMCIOM MEpeMeH 3Haka) peakiuu X
Ha CTYINEHYAaTOe WJIM UMITYyJIbCHOE MpoOHOE BO3jAeWcTBHE. B 3THX ciydasX KOHTYp caMOHa-
CTpOMKH paboTaeT MepuoANYECKH, ISl Yero reHepaTop MPOOHBIX CUTHAIOB BBIIAET CUTHAJIBI C
ONPENEIICHHOW YacTOTOW ClieIoBaHUs. B MHTepBane MeXay 3TUMH CUTHAJIaMU BBIYMCINATEIb-
HOE YCTPOMCTBO CAMOHACTPOUKHM OMpENEseT BEIUUYMHY KOJeOaTeIbHOCTH, CPABHUBAET €€ C
3a/IaHHBIM 3HAY€HUEM U (POpMUPYET CTAOMIM3UPYIOMIMKA KOJIE0ATETbHOCTh CUTHAI TOJICTPOM-
ku VV,. KonebaTenbHOCTh CUCTEMBI MOXKET OBbITh OIpPEAENIeHa U C MOMOIIbI0 YaCTOTHBIX KPHU-
TEpPUEB KaueCTBa, /ISl 4Yero MPUMEHSIOTCS TAPMOHUYECKHE MTPOOHBIE CUTHAIBI.

Camonacmpaueammuecn CAY ¢ onmumumuueﬁ Kauecmea ynpaejieHuA.



PaccmoTtpum camonactpauBatoinytocsi CAY ¢ onTuMu3anued CTaTHUYECKUX PEKUMOB.
OTH CUCTEMBI HAa3bIBAIOTCA €LIE CUCTNEMAMU IKCMPEMANbHO20 pelyauposatusi. OHU SABISIIOTCS
npocreimuMu camonactpauBaronumucs CAY ¢ ontuMuzaiueil kauectBa ynpasieHus. B Hux
MOJJICP>)KUBACTCSI ONTUMAJILHOE 3HAUYEHHE TAKOTO KPUTEpHs, KOTOPBI XapaKTepusyeT padoTy
00BEKTa B cmamuyeckom pedicume, T. €. ooecrieunBaeTcsi paboTa B TOUKE IKCTpEMyMa COOTBET-
CTBYIOIIEH CTAaTUUYECKON XapaKTEPUCTHKHU.

[TpumepoM 0OBEKTa TAKOW CUCTEMBI AKCTPEMATILHOTO PETYIMPOBAHMS SBIIICTCS CUCTEMA

aBTOMATHUYECKOW HACTPOWKH KOJIeOATeILHOTO KOHTYpa B pe3oHaHc (puc. 15.3,a).
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Puc..3. Cucrema 3KCTpeMabHOTO PeryIupOBaHUs KoeOaTeabHOI0 KOHTYpa.

Takas 3amaya cymecTByeT, B YaCTHOCTH, B PaJUONPUEMHBIX U PaAUONEPEIAFOITUX
ycrpoiictBax. Kontyp LC HacTpanBaercs ¢ moMoripio nepeMeHHoro konaencaropa C. 3amaya
HACTPOMKH - YCTAHOBKA TAKOTO 3Ha4YCHUSI eMKOCTH C, MpU KOTOPOM PE30HAHCHASI YacTOTa KOH-
Typa CcOBHamaeT ¢ yacToTod f momaBaeMoro Ha KOHTYp HampsbkeHus. [Ipu3HakoM Takom
HACTPOUKH SIBIICTCA MAaKCHMYyM HAIpSHKEHUS HAa PE30HAHCHOM KOHType. Takum oOpasom, 3a-
Jaya HACTPOWKH CBOIOUTCA K ompeneneHuto 3HaueHuss C, COOTBETCTBYIOLIETO MAKCUMYMY
HaMpsDKCHUST Ha pPe30HaHCHOM KoHType (puc. 15,3,6). IlpuuuHOl yxoma OT pPe30HAHCHOIM
HACTPONKN MOXKET OBITh M3MEHEHHUE YacTOTHI f 1moaBaeMoro Ha KOHTYp HAIPsDKCHUS WM W3-
MEHEHHE apaMeTPOB KOHTYpa, HAIPUMED, U3-3a U3MEHEHUS TEMIIEPATYPHI.

DKCTpeMalbHbI PETYJISITOP COCTOUT U3 YCHIHTENS Y, YCHUIIMBAIOILIEro Hampsbkenue U,
CHHMAaeMO€ C KOHTYpPa; BBIYUCIUTEIBHOTO YCTPOUCTBA BY M HMCHOJHUTENBHOTO ABUTATENS /I,
MOBOPAUMBAIOIIETO POTOp KOHAeHcatopa C. BpIUMCIUTENBHOE YCTPOHWCTBO aBTOMATHYECKH
BBIMOJIHAET Ty K€ JOTMYECKYIO 33/1a4y, YTO U ONEepaTop NMPU pyUYHOU HACTpoiike KoHTypa. [To-
cJie BKJIIOUEHUS B pabOTy OHO ONpeAesieT HalpaBieHue, B KOTOPOM HaJ0 U3MEHSATh €MKOCTb,
yTOOBI HAIPSHKEHUE HA KOHTYpPE BO3pACTallo, T. €. ONpee/sieT HanpaBieHue JBUKECHUS B CTO-
pOHY 3KCTpeMyMa. [ 3TOro MCHOJHUTENBHBIA JBUTATEIb BKJIIOYACTCS BHAYAJE B OJHOM
HaIpaBJICHUH, a 3aT€M MPU HEOOXOJUMOCTH - B IPYTrOM, U YCTAHABJIMBAETCS MCKOMOE HaIlpaB-
JIEHWE BpauleHus. [[BMKEHUWE B HaWJICHHOM HAIPaBJICHUHM NPOJOJHKAETCSA JO TEX MOp, MOKa
Hanpsokenrue U He HauMHAeT YMEHBIIATHCS MOCIIe MPOXOXKACHUSI Makcumyma. Torja BblYuc-
JUTENHHOE YCTPOWCTBO M3MEHSIET HAMpaBJIEHWE BpAIlCHUS JBUTATENsA, YTOOBI BEPHYTHCS B
TOYKY IKCTpeMyMa. B yCTaHOBHBIIEMCSI PEKUME UCIIOJHUTENbHBINA IBUTATENIb EPUOIUIECKU



peBepcupyeTcs, co3aaBas HEOOJbINE KOJIeOaHUsS HAMPSIKEHUS OTHOCHTEIHHO MAaKCHUMyMa, C
MIOMOIIBIO YETO BCE BPEMSI KOHTPOJIUPYETCS MECTOMOJIOKEHNE MOCTIETHETO.

Jpyrum mpuUMEPOM CHUCTEMbI SKCTPEMAJILHOTO PETYJIMPOBAHUS SIBISIETCS CUCTEMA PEry-
JUPOBAHUS CKOPOCTU JBUTATENIi BHYTPEHHEIO CropaHWs Ha MUHHUMYM YIEIbHOTO pacxoja
torumBa. Ctatnyeckas 3aBUCUMOCTb 3TOTO IMOKa3aTesisi OT CKOPOCTH JIBUTATENsl UMEET MUHHU-
MYyM, KOTOPBIH CMEIIAeTCs MPU U3MEHEHUU Harpy3KH, KauecTBa TOIUIMBA, JABJICHUS, TEMIIepa-
TYpbl U JIPYTUX BHEIIHUX yclIOBUM. CHUCTEMa SKCTPEMAIbHOTO PEryJIMpOBaHUsl 00eCIIeUrBaAET
MOKCK U MOJJIepKaHUE BEJIMUYMHBI CKOPOCTH JBUTATEINSI, COOTBETCTBYIONIEH MUHUMYMY Pacxo-
Jla TOIUIMBA. AHAJIOTMYHAs 337a4a MUHUMHU3AIUA PAacXoJia TOTUIMBA CYIIECTBYET MPHU PETyH-
POBaHUM JBUTATENIE CaMOJIETOB IIPHU MOJIETE HA OOJbIIME PACCTOSHUSA. 31€Ch MUHUMYM HMeE-
€TCs Y 3aBUCHMOCTH pacxojia TOIUIMBA HA €AUHUILY TyTH OT CKOPOCTH MOJIETa, IPUYEM IOJI0-
KEHUE 3TOr0 MUHUMYMa 3aBUCHUT OT BECa CaMOJIETa, BBICOTHI MTOJIETa, BETPa U Jp.

Camoopeanusyrwuueca CAY.

Camoopranumsyromuecs CAY - sto agantuBHbie CAY, B KOTOPBIX aianTanus OCylIECTB-
JAETCSA MyTEM HM3MEHEHUSI CTPYKTYPHOM CXEMBI YNPAaBIAIOLIETO yCTpoucTBa V'V, OCHOBHOM
CAY. Camoopranuzytomniuecss CAY MOXHO MpeacTaBUTh oOIIed (PYyHKIMOHAIBHOW CXEMOW,
n3o0paxkeHHo Ha puc. 15.1. OpHako 31ech BO3AEHCTBHUA Y CO CTOPOHBI YIPABISIOLIETO
ycTporcTBa aaantauuu VYV, Ha ynpasiswomee yctpouctBo V'V, ocHoBHOM CAY BBI3BIBAIOT
M3MEHEHHS HE YHCIICHHBIX 3HAUEHUN MapamMeTpoB, a CTPYKTYpHOl cxeMbl VV,. [losTomy camo-
opranu3ytomuecss CAY SBIAIOTCA cucmemamu ¢ nepemenHou cmpykmypou. B camoopranu-
sytomuxcss CAY curnan Y sBISIETCS TUCKPETHBIM CUTHAJIOM, Ka)JIOMY 3HAYEHHUIO KOTOPOTO
COOTBETCTBYET OIPENCIEHHBIA oreparop V'V, T. €. ONpeneleHHbI alrOPUTM YIIPABJICHUS
OOBEKTOM.

Puc.4. Ilpocreiimas camoopranusyromasica CAY.

[Ipumepom npocreiiieit camoopranuzyromeiicss CAY sBisieTcss camoopranusyromasica CAY ¢
aganTuBHOM Koppekuuen (puc. 15.4). Bapbeupyemas yactb V'V, OCHOBHOHM cHCTEMBI NMPEICTAB-
nsieT coboi HabOp OMpeNIeIEHHOT0 YKUcia KOPPEKTUPYIOMKMX 3BeHbeB K3j, KOTOphIe BKIIHOYA-
IOTCSl B KOHTYp OCHOBHOM CAY MM OTKIIIOYAIOTCA OT HEE UCIIOJIHUTENBHBIMU pene M P; yripas-
Jsroniero yerpocra anantanuu. (Ha puc. 15.4 yciioBHO moka3aHO, YTO BCE KOPPEKTHUPYIO-
IIME 3BEHbS SBISIOTCS MOCIEAOBATENbHBIMUA KOPPEKTUPYIOIIMMH 3BEHbSIMU.) 3ajaya yrpaB-
JSIIOUIETO YCTPOWCTBA aalTalluy 3aKII0YaeTCs B CTA0OMIM3AIMH HIIM ONTUMU3AIMH PUHATOTO
KpUTEpUs KayecTBa ympaBiieHUs J myTeM BbIOOpa ONMpEeAeNeHHOr0 KOPPEKTUPYIOIIEro 3BEHA
WJIM KOMOMHAIIMH 3TUX 3BEHBEB.

Bo3moxxHa koMmOuHanus onucaHHoW camoopranusymomeics CAY u cucreMsl camoHa-



CTPOMKH YMCJIEHHBIX 3HAYECHHUU IMAPAMETPOB KOPPEKTUPYIOIIMX 3BEHbEB. B 3TOM Ciydae nmosiB-
JS0TCS ABa dTana (YpOBHS) aJanTalldu: MEPBBIN dTal - BEIOOP CTPYKTYPHI, T. €. BBIOOp THTA
KOpPPEKIHH (BBIOOP OINpPEACICHHOTO KOPPEKTUPYIOIIETO 3BeHA WM WX KOMOWHAIMH), BTOPOU
ATall - CAMOHACTPOIKa MapaMeTPOB BEIOPAHHOM KOPPEKITHH.

B03MOXXHOCTh M3MEHEHUs CTPYKTYPHI B XOJI€ aIalTallud PE3KO PaCHIMpSET JAHana3oHbI
M3MEHEHHUsI CBOMCTB 00BbEKTa M BHEIIHUX YCIOBHUM, B KOTOPBIX camoopranusymomiasics CAY co-
XpaHseT paboTOCIOCOOHOCTh ¢ BHITIOJTHEHHUEM 3a/IaHHBIX TPeOOBaHUN K KaueCTBY yIpaBJeHUS,
0 CpaBHEHHMIO ¢ camoHacTpauBarouumucs CAY. Pazymeercs, 3T0 JocTUTaeTcs EHOM Cyiile-
CTBEHHOTO YCJIO)KHEHHSI KOHTYpa aJanTaluu.

ITpumepom camoopranuzyromuxcs CAY sgBISIIOTCS CUCTEMBI YIIpaBIIeHHS poOoTaMHu (puc.
15.5). Po6oT - 3TO MamuHa, npeiHa3HauyeHHast sl BHITOJIHEHHUS] MEXaHUUECKUX JIEUCTBUH, MO-
TOOHBIX BBITTOTHSIEMBIM YEJIOBEKOM, 3aHATHIM (DU3UICCKUM TPYIOM.
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Puc..5. Cxema ynpaBneHusi poOOTOM.

OcHoBHasi 00J1aCTh TPUMEHEHHUSI POOOTOB - 3TO aBTOMATHU3AIUs PYYHOrO TpyJa B IpPoO-
MBIIIJIEHHOCTH, a TaKX€ BBITIOJHEHHE padoT B ri1yOMHAX OKeaHa, KOCMOCE U JAPYTUX OMACHBIX
WU HEAOCTYIMHBIX JJIS YelloBeka objacTax. PoboT coctout u3 cieayromux yacteit: O - pado-
YUX OPraHOB - MEXaHUYECKHX PYK U OPTaHOB MEPEMEIICHUSI, CHAOKEHHBIX MCIIOJTHUTEIbHBIMU
JIBUTATEJISIMU U SIBIISIOIIMXCA OOBEKTOM YyMpaBlieHUus; BY — yNpaBlsiONIed BYUCIUTEIHHON
MaluHbl (KoMmbeloTepa); YY - KoMIiekca 4yBCTBUTENBHBIX YCTPONCTB - OPraHOB «UIYBCTBY
poborta, Bemaomux uHGopmaruio o BHemHe# cpeae (F) u o cocrosauu podota (X); 11V - 00b-
€MHEHHOTO B IMYJIbTE YIPABICHUS KOMIUIEKCA CPEJICTB OOIICHUS C YEIIOBEKOM - OTIEPATOPOM,
KOTOpbI AaeT 3aaanue (G) poOOTy U KOHTPOIHUPYET €0 ICUCTBUS.

VYmpaBinenue poOOTOM OCYIIECTBISETCS CleAyromuM obpasom. OmnepaTop BBOAHWT B
YVOPABISIIONTUN KOMIIBIOTEp 3a1anrne (G Ha BBITIOJIHEHUE ompeereHHon paboTel. [Ipumep mpo-
CTEHIIero 3aJaHus - B3SITh MPEAMET B ONpPESICHHOM MECTE U MEPEMECTUTh €ro B JIPyroe Me-
CTO, UK OoJiee CJIOXKHAs 3aja4a - OCYIIECTBUTL COOPKY M3JIeNus U3 Habopa Jaeraiei, HaXxos-
IIUXCS B ompesieieHHoM MecTe. KoopiMHaThl MECTOHAXOXKIEHUS MIPEIMETOB MOT'YT 3a71aBaThCsl
pazIMuHbBIM 00pa3oM. B 4acTHOCTH, IpeAMEThI MOTYT OBITh YKa3aHbl CBETOBBIM IEPOM HEIMO-
CPEACTBEHHO Ha JKpaHE TEJIEBU30pa, UMEIOIIETOoCs Ha MyJIbTe yIpaBJeHus, eciiu podoT obiia-
JaeT TEIEBU3MOHHBIM 3peHueM. [lonyunB 3aaHne, KOMOBIOTEP OCYIIECTBISIET CUHTE3 COOT-
BETCTBYIOIIETO aJTOPUTMa YIPaBJICHHS poOOTOM. DTO JIEJIACTCs IMyTEM Pa3JIOKEHUS MOTydCH-
HOTO 3a7jaHus Ha OoJiee MPOCThIC 3aaHus, I KOTOPHIX B MaMSITH KOMIIBIOTEpa UMEIOTCS TO-
TOBBIC THUIIOBBIC AJITOPUTMBI CHHTE3a COOTBETCTBYIOIIETO aJTOpUTMa YIpPaBJICHHS POOOTOM,
MIPUBOJISIIIETO K BBITIOJIHEHUIO ATOTO THIIOBOTO 33/JaHMs. B 3aBUCHMOCTH OT Xapakrepa THIIO-
BOI'O 3a/1aHUsl EMY MOKET COOTBETCTBOBATH AJITOPUTM CHUHTE3a ONTUMAILHON BPEMEHHOMU TpO-
rpaMMbl Pa30MKHYTOTO yNpaBieHUsl (Hampumep, B ciiyyae 3a7aqyd NepeMENICHUs B 3aIaHHYIO
TOYKY WJIM T10 3aJJaHHON TPACKTOPHUH) WUJIU AJITOPUTM CHHTE3a yNpaBICHUS 3aMKHYTOI'O TUIIA B
(YHKIIMH BBIXOJHBIX KOOpAMHAT X (HampuMmep, B Ciiyyae 3ajayd B3sITUS HEOPUCHTUPOBAHHOTO



npeaMeTa ¢ UCMOJIb30BaHUEM CHTHaja OOpaTHOM CBSI3U TEJIEBU3MOHHOIO, JIOKAIMOHHOTO WIH
TaKTWJIBHOIO (OCS3aTEIbHOI0) TUIA). B 1IeT0OM CHUHTE3MpPOBAHHBIM AJITOPUTM PELIEHUS BCEU
IIOCTABJICHHON 3a/a4d IIOJy4yaeTcsi KOMOMHHMPOBAHHBIM, BKJIIOYAs JTalbl MPOrPAMMHOIO
YIIPaBJIEHUS U Talbl 3aMKHYTOT'O WJIH, B CBOIO 04€peb, KOMOMHUPOBAHHOT'O YIIPABIICHUSI.

[Tocne 3aBepiIeHNs CHHTE3a AITOPUTMA YIIPaBJICHUS U TP HEOOXOAUMOCTH €T0 MPOBEPKH
pOOOT OCYIIECTBIISAET BBIIIOJIHEHUE 3a/1aHUS U 110 €70 OKOHYaHUM UH(OPMHUPYET 00 ITOM oOlle-
paTopa.

Taxum obpa3om, cuctema ymnpaBiieHUs: poOOTOM sBisgeTCs camoopranusyouieiicss CAY ¢
U3MEHSIOIMMCSL B COOTBETCTBUM C 33JaHUSAMHU alIrOpUTMOM paboTbl. OHa UMEET uepapxuye-
CKYIO CTPYKTYpPY, B KOTOPOH pa3iIMYarOTCs TPU YPOBHS HEPAPXUHU YIPABIECHUS, aITOPUTMH-
YEeCKH pealin3yeMble B KoMmmbroTepe (cM. puc. 15.5). Ha nepBom (HmxkHeM) ypoBHe [ VYV cuHTe-
3UPYIOTCSl ONTUMAalIbHBIe Tpaekropuun aAsrkeHus Uj(t) mo xaxkmoil CTENEeHN MOIBUKHOCTH PO-
060Ta, KOTOpPBIE TO3UIIMOHHO OTPaOATHIBAIOTCSI COOTBETCTBYIOIIUMHU HUCIIOTHUTEILHBIMU JIBUTa-
tensiMu. Ha BTopoM ypoBHE 2VY CHHTE3UMPYIOTCS 3JIEMEHTapHbIE padoyre ONepaluy, BBIOJI-
HSIEMbIE 3aXBATOM WJIU APYTHM pabO4YUM MHCTPYMEHTOM MEXaHMUYECKUX pyK podoTa. [Ipumepsl
TaKUX DJIEMEHTApHBIX pabouMX omnepanuil - HalTU HPEeaMET, B3SATh €ro, MNEPEeMECTUTh €ro B
OTIpe/IeIEHHOE MECTO, HAaBUHTUTh raiiKy, MPOCBEPIUTh U T. . Ha TpeTbeM (BepxHEM) ypOBHE
3VV onpenensorcs MocieaoBaTeIbHOCTh U HA0OP 3JIEMEHTapHBIX ONEpaluii BTOPOro YPOBHS,
IIPUBOJSIIMX K BBIIOJHEHUIO BCETO 33/1aHUs, BBIJAHHOTO OIIEPaTOPOM.

Takum 00pa3om, Ha KaXJIOM YPOBHE YIpaBJCHUS MPOUCXOAUT pa3OMEHUE 3aaHHusl, MO-
JYYEHHOTO C MpEeAbIAYIIEro ypoBHs, Ha Oojee mpocThie 3aaHusi. COOTBETCTBEHHO Ha KaXKIOM
YPOBHE HCIIOJIB3YETCS CBOSI CHMBOJIMKA, CBOM QJITOPUTMHYECKU SI3BIK.

[TomuMo 3amaum ympaBjieHUs, AITOPUTMHYECKH pPEaTu3yeMOil B BHJIE MEPEUHCICHHBIX
TpeX ypOBHEH yNpaBIeHMsI, KOMIIbIOTEP BBIMOJIHAET €IIe OTACIbHYIO 3aJauy IEpBUYHOIN 00pa-
ootku uHpopMmaruu ([IOM Ha puc. 15.5), mocTymnaromieil OT 4yBCTBUTEIIBHBIX YCTPOMCTB. JTa
3a/1aya NpeICTaBIIAET OOJIBIIYIO CIOAKHOCTD.

AJTOpUTMBI €€ pellleHus] BKIIOYAIOT B Ce0sl alrOpUTMbI pacrio3HaBaHUsl 0Opa3oB U 4Ya-
CTO pEaJU3yITCsl B BUJIE CAMOCTOATEIbHBIX CAMOOPTaHU3YIOUIUXCS CUCTEM (HAmpuMep, Mpu
00pabOTKe TeJIEBU3MOHHOW 3pUTEIBLHON HH(POPMALIUH).

CnoxHOCTh 3aJaHuil, KOTOpblE MOTYT OBITh BBIMOJIHEHBI TPETHUM YpPOBHEM HepapXuu
YIOpaBJIeHUS] POOOTOM, YTO B 3HAYMTENILHOM CTENEHU 3aBUCUT, B CBOIO OYepe]b, OT KayecTBa
NepBUYHON 00pabOTKHN MH(OpMALUH, TOCTYNAOMIEH OT YyBCTBUTEIBHBIX YCTPOUCTB, ONpEe-
JSI€T «UHTEJUIEKTYaJbHBIN» YpOoBEeHb poO0OTa B LEIOM. AJITOPUTMBI TPETHETO YPOBHS - 3TO al-
TOPUTMBI IIPUHATHUS PELIEHUH, [P CUHTE3€ KOTOPBIX UCIIOIB3YIOTCS METOIBI aBTOMAaTHYECKO-
ro I0Ka3aTejIbCTBA TEOPEM, METO/IbI SBPUCTUYECKOTO TPOrPAMMUPOBAHMUS.

Bce, 4TO BBIXOIUT 32 paMKH BO3MOXKHOCTEH 3TOro ypoBHs (BMecte ¢ [IOH), ecth 001acTh
MHTEJIJIEKTa YeJIOBEKa - ONepaTopa, KOTOPbIil 00pa3yeT Kak Obl YETBEPThI YPOBEHb HEPAPXUU
yhnpaBieHUs: poO0TOM, OOCITYKHUBasi €r0 CBOMM MHTEJUIEKTOM P (POPMYITUPOBAHUN 3a]IaHUS U
KOHTPOJIUPYS XOJ1 BBIITOJIHEHHS OCIEAHETO.

Briciium tunom CAY sSBISIOTCS caMO00ydaronuecs CUCTEMBI.



