IF'aaBa 6
IMPOMBIINIJIEHHBIE OFBEKTHI U PEI'YJISITOPDBI

6.1. O0beKT peryjiupoBaHus

Texuudeckuit arperar (ammapat), B KOTOPOM OCYIIECTBIISICTCS aBTOMAaTH-
YECKOE€ PEeryJupOBaHUE, HA3bIBACTCSI 00 bEKTOM pPEryJIHUPOBaAHHUA .

OOBEeKTHl aBTOMATU3AIMM MOXHO KJIacCU(UIIMPOBATh B 3aBUCUMOCTU OT
perympyeMoil BeIMYUHBI (TeMIIepaTyphl, JaBJICHHS, pacxoja U T.IL.); U IO Xa-
paKkTepy MaTepUaIbHBIX U DHEPTCTHUSCKUX BHYTPECHHUX CBs3eH B HUX (MEXaHU-
YeCKHUe, THIPABINYCCKUE, TEIUIOBbIC, TU(PYy3HOHHBIC, XUMUYCCKUE U JIp.). Pa3-
JUYAIOT TaKXe OOBEKTHI C OJHON M HECKOJIBKUMU PETYIUPYIONIUMU BEJIMYUHA-
Mu. OHAKO Takasi KiaccuPuKalus HEe OTPa)kaeT CTATUCTUUYECKUX U TUHAMUYE-
CKHX CBOMCTB 00bEKTOB. B 3aBUCUMOCTH OT TMHAMUYECKUX CBOMUCTB pa3inyaroT
00BEKTHI C COCPEIOTOUCHHBIMH U PACTIPEICIICHHBIMU TTapaMeTpaMHu.

Obvexmamu ¢ cocpedomoyeHHbIMU napamempamu Ha3blBalOT TaKUe, B KO-
TOPBIX B COCTOSTHUM PABHOBECHS PETYIUPYEMBbIE BEIWYMHBI IPAKTUYECKU HUME-
I0T OJMHAKOBBIC 3HAYEHUS MO BCeMy 00beMy o0bekTa. [IpuMepamu MoryT ciy-
KUTh TEIUIOBbIE OOBEKTHI, B KOTOPBIX TEMIIepaTypa *KUIKOCTU OMPEIECIECHHOIO
o0beMa OJJMHAKOBAa BO BCEX TOYKAX, U OOBEKTHI THIA €MKOCTEH, B KOTOPBIX pe-
TyJIMPYEMOU BEJIMUMHOM SIBJISIETCS JABJICHUE Ta3a U T. 1.

Obvexmamu ¢ pacnpeodeieHHbIMU napamempamy Ha3blBalOT TaKKUe, B KOTO-
PBIX 3HAUEHHE PEryJUPYEMbIX BEJIUYMH B PA3IUYHBIX TOUKaX OOBEKTa HEOMH-
HaKoBO (HampuMep, JaBJiCHUE BEIIeCTBa B TPyOOMpOBOJE, TeMIepaTypa Ipo-
JAYKTa B TPyOYaTOM Harpeparele).

BonbIIMHCTBO peanbHBIX MPOMBIIIJIEHHBIX O0OBEKTOB — CIIOXKHBIE HEJIMHEH-
HBIE CUCTEMBI C PaCIpEeICICHHBIMUA NapaMeTPaMHi U HECKOJIBKUMHU B3aHMMOCBS-
3aHHBIMHU pEryiupyeMbiMu BeauunHamu. [Ipu uccnenoBaHuM 3THX OOBEKTOB
WM OOBEKTOB PEryJMpPOBAaHUSI HE MPEACTABISACTCS BO3MOXKHBIM YUYe€CTh BCE
CBOWCTBA, SIBJICHUS M MPOLECCHI, IPOUCXOASIIME B HUX. Y UUTHIBAKOTCS TOJBKO
(bakTopbl, KOTOPBIEC PEIIAIOIIUM 00pa30M BIUSAIOT HAa MPOTEKaAaHHUE TEXHOJIOTrU4e-
CKOr0 Ipolecca.

TexHosornuecKkrue mporecchl, MPOTeKaIIUe B 00BEKTAX, MOKHO IIpeAcTa-
BUTh B BHUJIE TAKWX ONEPALUii, KaK IMOCTYNATEIbHOE WUJIN BPAIIATEIBHOE ABHXKE-
HUE, HarpeBaHUE U OXJIAXKJICHHE BEIIECTBA B OMPENIEIICHHOM 00beMe, mepeme-
IIMBAHUE BEIIECTB, 3AMIOJHECHUE WIM OMOPOXKHEHHUE cocyAa W T.A. Takue mpo-
LIECChI, KaK MPABWJIO, XapaKTEPUZYIOTCS OJHOW BBIXOJHOU Vy,x U OOHOM BXOJ-
HOM Xy BEJIMYMHAMH, UMEIOT OJIHY CTENEHb CBOOOABI U MOTYT OBITh ONUCAHBI
0000IIEHHBIM YpaBHEHHEM BU/IA:

A= (dy,,, /d)AQ, (6.1)
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rae A — mokasaTenb, XapaKTepU3yIOIui JTUHAMUYECKHE CBOMCTBA OOBEKTa U
OTIPEISIISIFOIINI XapaKTep U3MEHECHHUS X;y,x BO BpeMeHHU; Q — MaTepuanbHOS WIIN
AHEPreTUYECKOE BO3/ICHCTBHUE HA OOBEKT.

B cocTostHum paBHOBecHs, KaKk U3BECTHO, BO3/IEUCTBUE HA OOBEKT OTCYTCT-
ByeT, T.¢. Q = 0. [Ipu A, OTIMYHOM OT HYJIS, Xp:x TAKIKE JOJDKEH OBITH PaBEH HY-
m10. C MOSABICHUEM Yy, x B OOBEKTE BOZHUKAET MEPEXOHBIN MPOIECC, B KOTOPOM
Vepx UBMEHAETCS BO BpeMEHHU. XapakTep 3TOr0 U3MEHEHHUS OINpeeiseTcs pelie-
HueM nuddepenmanpaoro ypasaenus (6.1).

OcHOBHBIMH TTapaMeTpaMH OOBEKTOB PETYJIUPOBAHUS ABJISIIOTCS EMKOCTh U
KOA(PUIIUEHT €eMKOCTH, CAMOBBIDABHUBAHKE, 3ala3/IbIBAHUE, BpEMsI pa3roHa U
CKOPOCTb pa3roHa.

EMkocThI0 peryimpymomero o0beKTa Ha3bIBAC€TCS 3alac HAaKOTUICHHOM
SHEPIruM OOBEKTOB WM HAKOIUIEHHOTO B 00BbeKTe BemiecTBa. OIMHAKOBBIE BO3-
MYIIEHUSI T0—Pa3HOMY CKa3bIBAIOTCS Ha U3MEHEHUU PETYIUPYEMOU BEJIUYHUHBI.
Uem Oosibllie €eMKOCTh OOBEKTa PETyJIUPOBaHUS, TEM MEAJICHHEE MPHU MPOUUX
PaBHBIX YCJIOBHUSX OyJET U3MEHSThCA peryaupyemas BeJMYMHA MPU BO3MYIIIE-
HUSX, U HA00OPOT, YEM MEHBIIE EMKOCTh OOBEKTa PEryJIUPOBAHUS, TEM OH UYB-
CTBUTEIIbHEE K 3TUM BO3MYIIICHUSM, T.€. OOBEKTHI ¢ OOJIbIIEH eMKOCThIO OoJiee
YCTOWYHBBI.

Ko>ppuumeHT eMKOCTH — TO KOJMYECTBO SHEPTUU WIM BemiecTa (mapa,
rasza, JXUJKOCTH), KOTOPOE HEOOXOIMMO TOJBECTH K OOBEKTY WM OTBECTH OT
00BbEKTa JJIsl TOTO, YTOOBI U3MEHUTH PETYIUPYEMYIO BEJIMUUHY HA €AUHUILY U3-
MepeHnusi. Hanpumep, npu peryaupoBaHuM YpoBHS KOID(DUIIMEHT €eMKOCTH €CTh
TO KOJIMYECTBO KUJKOCTU B KyOMYECKHX METpax, KOTOpoe HeoOXoaumMo noba-
BUTH, YTOOBI YPOBEHb U3MEHWICS Ha 1 M (pa3MepHOCTh M/M Wi Mz).

UeMm Oonbiie KodPGUITMEHT EMKOCTH, TeM 0O0JbIIe €eMKOCTh 00BhEKTa, TEM
MEJIJIEHHEE W3MEHSETCSl peryjivpyemMas BeJIUYMHA, T.€. MEHbIIE €ro 4yBCTBH-
TEIBbHOCTh K BO3MYILEHUSIM, U HA00OPOT.

CamoBbIpaBHHBaHHEe 00bEKTA PETYJIHPYEMOro MPOIECca — 3TO CBOMCTBO
pEeryJupyeMoro 0o0beKTa, KOrja IMOcCJ€ BO3HUKHOBEHHUSI BO3MYUIIECHUS OOBEKT
CTPEMUTCS BHOBb IPUITH B COCTOSIHUE paBHOBecHsI 0€3 BHEIIHETO BMEIIATEIb-
CTBa.

OOBbekThl 0€3 CaMOBBIPABHUBAHUS XaPAKTEPU3YIOTCS TEM, TO IIPU HapyIlie-
HUU PaBHOBECHUS 3a CYET OTKJIOHEHHI PEryJnpyeMoil BEJIMUUHBI PABHOBECHUE HE
BOCCTAHABJIMBAETCS.

CnocoOHOCTh 00BEKTa K CAMOBBIPABHUBAHUIO XapaKTEPHU3YETCS CTEIECHBIO
i Ko3(hpuuueHToM camoBbIpaBHUBaHUA. CTENEHb CaMOBBIPABHUBAHUS YHC-
JIEHHO paBHA OTHOILIEHHWIO BEJIIMYMHBI BO3MYIIAIOIIETO BO3JACHCTBUS K OTKJIOHE-
HUIO PETYJIUPYEMOIl BEIMUUHBI, BRI3BAHHOMY 3TUM Bo3zeiicTBUEeM. CaMOBBIpaB-
HUBaHUE CIOCOOCTBYET YCTOMYMBOCTU PETYIMPYEMOro OOBbEKTa U 00Jieryaet
paboTy perynsaropa.
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3ana3zapiBaHue npouecca B 00beKTe — U3MEHEHUE PEryInupyeMon Bemu-
YUHBI C MOMEHTA BO3MYIIAIOUIEr0 JEHCTBUSI TPOUCXOIUT HE cpa3y, a yepe3 He-
KOTOPO€ BpeMsi. DTO BpeMs Ha3bIBAE€TCs 3ara3JbIBAHUEM IpoIlecca B OOBEKTE.
3ana3abpIBaHUE MOXKET ObITh MEPEIaTOYHOE U IEPEXOTHOE.

Ilepeoamounoe (mpancnopmuoe) 3anazoviearniue — 3T0 BPeMs To, B TCUCHHE
KOTOPOTr'O peryjiaupyemasi BeJIMUMHA, HECMOTPSI Ha MPOUCIICANINE BO3MYIIEHUS,
BCE JK€ HE U3MEHSIETCH.

[Tpu n3meHennn Harpy3ku f ¢ MOMeHTa ty perynupyemasi BeIMIuHa OCTaeT-
Csl IOCTOSTHHOM M JIMIIb Yepe3 HEKOTOPOE BpeMsi C MOMEHTa t; cTaHeT pearupo-
BaTh Ha 3TO BO3MYIIICHUE.

to tp’ t
o
Puc. 6.1. I'paduk nepeaarounoro (a) u nNepexoHOTO 3arma3abiBanus (0)

[lepenarouHoe 3ama3abIBAaHUE 3aBUCUT OT HAarpy3ku oObekTa. Uem Oosnblie
Harpy3ka, TeM MEHbIIIE MTepelaTOYHOE 3ama3bIBaHNue, TaK KaK MpU OO0JIbIION Ha-
rpy3Ke peryiaupyemasi cpefa ABUKETCS OBICTpee, a MOATOMY UYBCTBHUTEIIbHBIN
AJIEMEHT HayHET pearupoBaTh Ha BO3MYILEHHE paHbIIE, T.€. BpeMs 3ama3/ibiBa-
Hus Oynet menblie. [lepenaroynoe 3ana3iblBaHUE TAKKe 3aBUCHUT OT €MKOCTH
00BbeKTa: yeM OOJIBIIIE €eMKOCTh, TEM OOJIbIIE BpeMs MEpPeaaTOYHOrO 3amas3/ibiBa-
Hus. YUem MeHbllle BpeMs MepeIaTouyHOro 3amna3/ibiBanusi, TeM Oojee Oiaronpu-
ATHBIC YCJIOBUS CO3/IAlOTCS JJIsl aBTOMATUYECKOTO peryiaupoBaHusi. ljisi yMeHb-
IIEHUS BPEMEHM MEePEJaTOYHOr0 3amna3iblBaHus PETYIUPYIONIUI oprad Heo0Xo-
JUMO pacroJiaratb BO3MOXHO OJIMKE K OOBEKTY, UTOOBI EMKOCTh MEXKAY pery-
JUPYIOUIUM OPTraHOM U 0OBEKTOM PEryJIUpOBaHUS ObLIa HAMMEHBIIECH.

Ilepexoonvim (emkocmuvim) 3anazovbieanuem npoyecca pe2yiuposanusi Ha-
3bIBACTCS 3ara3/iblBaHUE, 3aBUCSIIEE OT TEIUIOBBIX, THAPABIMYECKUX U APYTHUX
CONPOTUBJICHUN MEXIY €MKOCTSIMU OOBEKTa, U OMpPEICISIETCS KaK MPOMEKYTOK
BPEMEHHU OT MOMEHTa BOZHHUKHOBEHHUS JI0 Hauajla U3MEHEHUS PEryJIupyeMon Be-
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JUYUHBI B pe3yJIbTaTe MPEOJIOJCHUS YKa3aHHBIX MEXBEMKOCTHBIX COMPOTUBIIE-
HUU.

ITepexoaHoe 3ama3abIBaHUE TAK)KE MOXXET OBITH ONMPENEICHO TpadruUuecKH,
KaK ATO TOKa3aHO Ha puc. 6.1, 6, BEIYKCIEHO KaK OTPE30K BPEMEHH T, OT HaJaJia
M3MEHEHHUS PEeryJHMpyeMON BEJIUMYMHBI O MOMEHTa, COOTBETCTBYIOIIETO TOYKE
MepecevyeHrs KacaTelIbHOM ¢ OChIO BPEMEHH, MPOBEACHHOW W3 TOYKH MAaKCH-
MaJIbHOTO Tepernda KpUBOil U3MEHEHU perynupyeMon Benuunnsl. [lepexogHoe
3ama3/IbIBaHle OTPUIATEIBHO CKa3bIBAETCS Ha KadecTBe peryiupoBanus. Cym-
Ma BpPEMEHH TEePeaaTOYHOTO M MEPEXOHOTO 3ama3IbIBaHUM HA3bIBACTCS 8peme-
HeM NOJIH020 3ana30bl8aHUsL:

T=T,+T,. (6.2)

3ana3abpiBaHUE, KOTOPHIM 00JadaeT peryisaTop, OTHOCUTCS K MEPEXOAHOMY
3ana3/IbIBaHUIO.

3ana3abplBaHUE PETryJsiTOpa — CyMMapHOE BpeMs 3ama3/iblBaHUs U3MEpPU-
TENLHON U PETYIUPYIOUIEH CUCTEMBI, T.€. BpeMsi C MOMEHTA BOBHUKHOBEHHUS U3-
MEHEHHSI PEryJIMpyeMO BEJIMUUHBI B MECTE YCTAHOBKH UYBCTBUTEIIBHOTO HJIe-
MEHTa PEeryJyiaTopa 10 MOMEHTA Havyaja JEeHUCTBUSI PETYIUPYIOIIETO OpraHa.

3ana3blBaHUE YYBCTBUTEIBHBIX JJIEMEHTOB PEryNsSITOpa OMpeAesieTCs
BPEMEHEM, KOTOPOE HEOOXOIUMO YYBCTBUTEIBHOMY JJIEMEHTY ISl OOHApyxe-
HUS MPOUCHIEIIET0 B OOBEKTE U3BMEHEHUS BEIMYUHBI MOJISI BO3MYIICHUS.

3ana3aplBaHUE B IMepe/iauye UMITyJbca Mo TPyOONpOBOJY 3aBUCHUT OT Bpe-
MEHH, HEOOXOIUMOTO JIJIsl 3aroJIHeHUs (MM OTIOPOXKHEHHSI) BCEro 00beMa M-
nyJbCHON JuHUU. CyNIHOCTh OTPUIATEIBHOTO BIMSHUS 3aMa3/bIBAHUS 3aKIIIO-
4aeTcs B TOM, YTO MEPEMEIICHUE PETYIUPYIONIETO OpraHa HE COBMAJAET IO
BPEMEHHM C TEMU KOMaHJHBIMU BO3JECHCTBUSIMH, KOTOPbIE MPOU3BOJIUT PEryJis-
TOP B IPOLIECCE U3MEHEHUS PETYJIHPYEMON BEJIMUMHBI. 3ara3blBaHUE CYIIECT-
BEHHO M3MEHUT AUHAMUYECKYIO OIINOKY, T.€. BHIOET PEryJupyeMoOil BEIUUNHBI.
JunaMmuueckas omrOKa Ipy MPOUYUX PaBHBIX YCIOBUSAX OyleT TeM 0oJibllie, 4YeM
OoJibliIe 3ama3/ibIBaHUE.

Bpemenem pasrona oobekTa Tj sIBJISIETCS BpeMs, B TEUEHHE KOTOPOTO pe-
ryaupyemasi BeTUYuHa U3MEHSETCS OT HYJIS JI0 3aJaHHOTO 3HAY€HUsI [IPU MTHO-
BeHHOM 100%-HOM BO3MYIIICHHH CO CTOPOHBI PETYIHPYIOIIero areHTa (0T HyJIs
70 MakCHMyMa) TpH yCIIOBUH, YTO CKOPOCTh M3MCHCHHSI BEJIMYMHBI B TCUCHUEC
ATOTO BPEMEHU OCTaHETCS MOCTOSIHHOM, a Harpy3ka OTCyTCTBYeT. Bpems pasro-
Ha o0bekTa 7, MOXKET ObITh OMPENENIEHO KaK BpeMsl, B TEUEHUE KOTOPOTO MpH
MaKCUMAaJIbHOW Harpy3Ke M MPEKPaIeHUH MOCTYIUIEHUS PETryIupyeMOu Cpeabl
perynupyemasi BeJIMYMHA U3MEHUTCS OT HOMUHAIBHOTO 3HAYEHUS 10 HYJISI IpH
YCJIOBUH, YTO CKOPOCTh U3MEHEHUS €€ B TEUEHHE ITOT0 BPEMEHH OCTAETCS IO-
cTostHHOM. Uem 0oJIbIlie eMKOCTh, TeM OyeT Ooiblie BpeMs pa3roHa (puc. 6.2).
3HaYeHUE PEeryIupyeMor BETUYUHBI ), K KOTOPOMY OHO CTPEMUTCS MOCJE BO3-
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MYILEHHUS, HAa3bIBACTCS NOMEHYUATbHBIM 803MyujeHuem. Bpems pa3rona o0bek-
Ta 7T, CBSI3aHO C MOCTOSHHOM BPEMEHU pa3roHa 00bekTa 7, COOTHOIIEHUEM
T,=nTy, tae n < 1 — ko3 dunrieHT Harpy3ku oObEKTa, paBHbI OTHOIICHUIO Ha-
IPY3KHU [IPU PACCMAaTPUBAEMOM PEXKUME K MAKCUMaJIbHOM Harpy3ke o0beKTa.

to t
Puc. 6.2. KpuBas pa3rona o0bekTa ¢ CaMOBBIPABHUBAHUEM:
f — Bo3MymieHue; t — Bpems; Y — peryiupyemMast BeTHdrHa

Bpewms pasrona B 001ieM cirydae onpeenseTcs ypaBHeHUEM
T, =(Afdt)/dy, (6.3)

rae Af — oTHOCHTENIbHAS BeMYWHA BO3MYIIEeHUs; dY — OTHOCHTEIBLHOE U3MEHE-
HUE peryJIMpyeMoi BeTMInHbI; dt — N3MEHEHHUE BPEMCHH.

Nuorna BMecTo MOHSTUSL 'BpeMsi pa3roHa' ymoTpeOsstoT MOHSTHE 'CKO-
pocth pasrona”. [log ckOpoCThIO pa3roHa MOAPA3yMEBAIOT BEIUYMHY, 00part-
HYIO BpEMEHH pa3roHa, UMEIOIyIo pa3MepHocTh 1/c, 1/muH.

[IpakTryeckn CKOPOCTh U3MEHEHUS PETYIUPYEMON BEIMUMHBI MPSMO TIPO-
MOPIIMOHATHHA BEJIMYMHE BO3MYIIAOMIETO BO3ICHCTBUS:

dt/dy =eAy, (6.4)

TJIe € — CKOPOCTh pa3roHa WU KO3(PQPHUIIMEHT MPOMOPIHOHATBHOCTH (OTHOIIIE-
HUE YYBCTBUTEIBHOCTH K BO3MYIICHHIO); Ay — CKOPOCTh pearupoBaHUs PeryJiv-
pyeMoil BEeTUYUHBI HAa BO3MYIIICHHE.
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Yem OosblIe B TaHHBI MOMEHT BO3MYIIIAIOIIEE BO3ACHCTBUE, TEM OBICTpEE
U3MEHAETCS peryjiupyemMas BeJIU4YuHa, T.€. TeM OO0JbIle OyAeT CKOPOCTh 3TOTrO
n3MeHeHus. Eciy mpu yCcTaHOBUBIIEMCS PEKUME OOBEKTa OTKIIOYUThH PeryJis-
TOp W PE3KO BO3MYTUTh MPOIECC, TO B 3aBUCUMOCTU OT BBIIIEYKAa3aHHBIX
CBOMCTB O0BEKTa MOJYYUM 3aMUCh MU3MEHEHUS PEryJupyeMOil BEIUYUHBI MO
BpEMEHHM. DTa KpUBas 3alKCH SBISETCA NMEPEXOJHONW (PYHKIMEH WU KPUBOU
pa3roHa 00ObEeKTa U XapaKTepu3yeT JMHAMUYECKUE CBOMCTBA OOBEKTA.

ITocne ananuza u 00pabOTKH KPHBOM pa3roHa MOXHO OIPEIEIUTh 3aras-
IbIBaHUE 00BEKTA Tp, Ty, T; CKOPOCTh PEarupOBaHUS PETYTUPYEMOM BETUYUHBI Ha
BO3MYIIICHUE, CTENIEHb CAMOBBIPABHUBAHUS p; U3MEHEHUE PETYIUPYEMON BEJH-
YHHBI TI0CIe BO3MYyIeHUs f; mocTossHHYI0 BpeMeHU o0bekTa 1o M BIMSHHE W3-
MEHEHHS Harpy3ku f Ha moBegeHHe peryaupyemMon BenndauHbl (puc. 6.3).

— Vv

I
I
I

Z | To

u | Hl M K J
R
I 0 £
] | ”

y Ry Eo AUy | 5
I A
0./\./\|n| Q
ot

t

Puc. 6.3. KpuBas pasrona ajis onpeeneHus: JHHAMUYECKUX CBOWCTB O0BEKTa

JIns onpeneneHrs BpEMEHH MEPEAATOYHOTO 3aMa3AbIBaHUs TPEABAPUTEID-
HO OTMEYAIOT BpeMs BO3MYILIECHHUS 1 MOMEHT Hayajaa U3MEHECHUS PETYJIUPYyEMOM
BenuuuHbl. OTpe3ok KE B MaciiTabe ecTh NepeAaTOuHOE 3ana3/IbIBAaHUE To.

JInst onpeneneHus BpEMEHU MEPEXOAHOTO 3aIa3AbIBAHUS TPOBOASAT JTUHUIO
ADb Ha4anpHOTO 3HAYEHUS BEJIMYUHBI, HAXOJAT TOUYKY MaKCUMAaIIbHON CKOPOCTH
ee m3MeHeHus (Touka mepernOa 0, mociie KOTOpPOH KpHBas M3MEHSCTCS MEHEe
pe3ko); depe3 Touky 0 MpoBOAAT KacaTelabHYIO IO MEPECEYCHUs €€ C JTMHHEH
AD, ony4deHHbI OTpe30K EI' BO BPEMEHU €CTh BPEMsI MEPEXOAHOTO 3ama3/bl-
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Banusa. Ha ocHoBaHuM HaﬁﬂeHHbIX 3HAUCHUHN U onpeaAciIsacM BPEM:A IIOJIHOI'O 3a-
a3abIBaHUs.

T= 1;0+1:H_ (65)

Jlna onpeneneHus BpEMEHM pa3roHa WIM MOCTOSIHHOW BpeMeHHu 1 mpOBO-
asT nmuHuio /] (HOBOe yCTaHOBUBIICECS 3HAUCHHE PETYJIMPYEMOM BEIIMUYUHBI),
MPOBOJAT KACaTEIbHYIO JI0 NlepeceueHus ee ¢ JuHuen /[ no touku /K, mpoBo-
JAT BEPTUKAJIBHYIO JIMHUAKO OT TOYKH /' 10 TOYKU M; TOMy4eHHBIA 0Tpe30K MK
BO BPEMEHHU €CTh BpeMsI pa3roHa JaHHOW KPUBOW WJIM MOCTOSHHAS BpeMeHH Tj.
Ona xapakTepusyeT OOIIyI0 MPOJIOTKUTEILHOCTh Mpollecca CaMOBBIPAaBHUBA-
HUS U XapaKTEP N3MECHECHUS BEJIMUYNHBI BO BPEMEHU.

3Has Ty, MOXXHO MOCTPOUTH JOMOJHUTEIbHYIO KPUBYIO U3MEHECHUS BEJIU-
YUHBI B 3TOM IPOIECCE U CYAUTh MO HEW O BPEMEHH, B TEYECHHE KOTOPOIO 3a-
KOHYMUTCS MPOLECC peryanpoBaHus. [1o BeaInynHe M3MEHEHUs BO3MYLIAIOIIETO
Bo3zelicTBHA f onpenensoT K03 UIUEHT CAMOBBIPABHUBAHNS

E = fO/Emax. (66)

[To ko3 unrenTy camoBbIpaBHUBAHUSI HAXOIAT KOI(P(MUIIMEHT YCUICHUS
oobekta Ky (Ko = 1/€), KOTOpBI MOKa3bIBAET, HACKOJIBKO CYIIECTBEHHO H3MeE-
HUTCS peryiupyemMasi BeJIUYMHA MPU U3MEHEHUU MOJOKEHUS PETyIUpPYIOIIEro
opraHa. [[ns1 onpeieneHus CKOpOCTH pa3roHa € MPOBOJAT Uyepe3 TOUKy F BepTH-
KJIbHYIO JIMHUIO, MPOJOJDKAIOT KacaTelbHYIO O MEpPecedYeHus ¢ 3TOM BepTH-
KaJIbHOM JINHUEW W MPOBOJSAT JIMHUIO YE€PE3 TOUKY J/ mapauienbHO JUHUU AD;
TIOJTyYEHHBIA OTPE30K D ecTh CKOpPOCTh pa3roHa, T.e. MaKCUMAaJIbHAsl CKOPOCTh
M3MEHEHHUS PETYIUPYEeMON BEIUYMHBI B MPOIECCE CAMOBBIPABHUBAHUS ISl O1-
HOEMKOCTHOr0 00bekTa. TaHreHC yriia HakJIOHa KacaTeJIbHOM BBIPAXaeT CKO-
POCTh U3MEHEHUS PETYIUPYEMON BEIIMUUHBI:

V =¢glt,. (6.7)

Ha ocHOBaHWM TOJIyYEHHBIX JAHHBIX, T.€. 3HAYCHUH T(,T; U € MOXKHO CY-
TUTh O JUHAMHYECKUX CBOMCTBaX OOBEKTAa, HA OCHOBAaHUH KOTOPBIX CIEIYET
MIPOU3BOJIUTH BHIOOP PETYISITOpPA, OMPENENATh MapaMeTphl HACTPOSHHBIX dJie-
MEHTOB, 00€CIIEUYNBAIOIINX YCTOMYMBOCTh M KAdeCTBO MPOIlECCa PEryIUpoBa-
Hus. KpuBble pa3roHa CHUMArOTCS HE MEHEe TPEX pa3 IMPH HECKOJIbKUX PeKUMaX
paboThl 0OBEKTA.

6.2. IIpomMbINLIeHHbIE PEryJISTOPbI

CnoxHbIM BoripocoMm cuHTe3a u aHanu3a ACP sBnsercs obecnieueHue Ta-
KOI COBOKYITHOCTH 00BEKTa U peryisTopa, npu koropoid ACP B uenom obecne-
yrBaia Obl HEOOXOMMYIO YCTOMUMBOCTD U Ka4eCTBO perynupoBanud. [Ipu aTom
BHUMATEJIbHOMY M3YYEHHIO MOMJIEKUT CaMO YCTPOMCTBO PETYIUPOBAHHS —
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pEryJisiTop, €ro BHUJbl, CBOMCTBA, 3aKOHBI PETYJIUPOBAHUS, KOTOPbIE OH OTpada-
ThIBaeT, 00JacTh MpuMeHeHus B pa3nuuHbix ACP u 1.m. DTriM 000CHOBBIBaETCS
aKTyaJlbHOCTh pacCMaTPUBAEMBIX BONMPOCOB. BaXXHOCTh M 3HAUYUMOCTH H3yuae-
MOro MaTepuayia Jijii padOTHUKA MOXKAPHON OXpaHbl MOATBEPKAAET TO 0OCTOSI-
TENbCTBO, YTO TPaMOTHO crpoektupoBaHHas ACP, npaBuiabHO, ¢ ydeToMm
CBOMCTB 00BEKTa, MOJAOOpaHHBIN PETyIsATOpP MOBBIINIAET MOXKAPHYIO Oe3ormac-
HOCTb TEXHOJIOTMYECKOTO MPOIIECCa.

[TogoOHO cucTeMaM aBTOMaTHYECKOTO PETYIUPOBAHUS B 1I€JIOM aBTOMATH-
YECKHE PETYJISITOPBI MOTYT KJIACCU(UIIMPOBATHLCS 10 PA3IMYHBIM IPU3HAKAM !

1. B 3aBUCUMOCTH OT XapakTepa peryiupyeMoi BEIMUUHBI pa3IndaroT pe-
TYJISTOPBl TEMIIEPATypbl, JABICHUS, Pacxojla, CKOPOCTHU BpAILCHUS, YPOBHS U
T.1.

2. Tlo pony WCHMOIB3yeMOU HPHEPTUU: MHEBMATHYECKHE, IJICKTPHUCCKHE,
TUAPABINYECKUE.

3. B 3aBUCHMOCTH OT MCTOJIb3yeMOT'O TPHUHIIMIIA PETYISATOPHI JCTATCS Ha
PEryJIATOphI, PabOTAOINE M0 OTKIOHEHUIO (ONIMOKE), peryasTopsl, paboTaro-
1[Me M0 BO3MYIIEHUIO, U KOMOMHUPOBAHHBIE PETYISTOPHI.

4. B 3aBUCHUMOCTH OT crioco0a BO3/ICMCTBHS YyBCTBUTEIBHOTO 3JIEMEHTA Ha
PEryJUPYIOUUNA OpTaH PeryiasiTOpbl MOTYT ObITh MPSAMOTO M HEMPSMOIro JEUCT-
BHUSI.

Perynsitopamu npsiMoro JEHCTBUSI HA3bIBAIOTCSA PETYISTOPHI, B KOTOPBIX
PEryIUPYIOUMIA OpraH IMepeMeIlaeTcsl HEMOCPECTBEHHO YYBCTBUTEIIbHBIM
AJIEMEHTOM CUCTEMBI. J|OMONHUTENbHbIE UCTOYHUKHA YHEPTUU B TAKUX CUCTEMAX
OTCYTCTBYIOT.

PerynstopoM HenpsiMOro NeHCTBUSI HA3bIBAIOT PETYISTOP, B COCTAB KOTO-
pOro BXOJST YCTPOMCTBA, MO3BOJISIIOLIME YCWJINThH YNPABISIONIUNA CUTHAN 1O
MOIIIHOCTH.

5. B 3aBucumocTH OT BUJa 3aJlaHusl PEryJISITOPHI MOJpa3/IesaiioT Ha cTa0u-
JU3UPYIONIUE, MPOrpaMMHEbIe, cieasimue (puc. 6.4).

6. ITo 3akoHy perynupoBanus (T.e. B 3aBUCUMOCTH OT U3MEHEHUS BBIXOJI-
HOW BEJIMYHMHBI PEryJsiTopa OT U3MEHEHHUSI €r0 BXOJHOW BEJIMYHHBI) aBTOMATH-
YECKHE PETYJISITOPbI HEMPEPHIBHOTO ACHCTBUS JEIATCSA HA CIEIYIOLIUE:

MPOTIOPITMOHAIFHBIC WK cTaTHYecKue peryssatopsl ([I-perynsropsr);

UHTETpAIbHBIC WIH acTaTUdecKue peryisaTopsl (H-perymnstopsl);

IIPONOPITUOHATIFHO-UHTETPAIBHBIE WM M301poMHBIe peryisTopsr (ITH-
PETyJIATOPHI);

MPONOPUUOHATBHO-AUG PEPEHIINATbHBIE PErYIATOPhl WM  MPOMNOPIIHO-
HaJIBHBIE peryisITopsl ¢ ipeaBaperneM (I1/1-perynsaropsr);

MPONOPLUUOHATLHO-UHTETPAIbHO-TU(P(EepEeHIINANbHBIE  PETYISTOPHl  HIIH
U30/IPOMHBIC peryisITops ¢ ipeaBapenueM (I[N J1-perynsropsr).
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Puc. 6.4. Tunsl peryisaTopoB 1o BUAY 33aJaHUS:
a — CTaOUIM3UPYIOUINii; 6 — MPOTPAMMHBIHN; @ — CIIE AN

II-peryasropsl. Perymupyroiiee BO3AECUCTBUE [L 3TUX PETYJIATOPOB IPO-
MOPLUHUOHAIIBHO OTKIIOHEHUIO PETYIUPYEMOTO ITapaMeTpa OT €ro 3aJaHHOro 3Ha-
yeHus. 3akoH [I-perymnsaropa:

H= K, (6.8)

rae K — ko3 PUIMEeHT nepeauu peryiasTopa; ¢ — peryaupyemasi BeIMUuHA.

Koapdunment nepenauu perynsitopa uid Ko3QEGUIHEHT MPONOPIHOHATb-
HOCTH SIBJISIETCA MapamMeTpoM HacTpoiuiku Il-perynsitopa u MOXKET yCTaHABIH-
BaThCsl B MIMPOKUX Mpenenax. [Ipu Hanu4umm keCTKOM 3aBUCUMOCTH MEXIY U3-
MEHEHUSIMU BXOJHOM M BBIXOJIHOW BEIMYUH PETYJSATOPA MOBBIIIAETCS YCTONYH-
BOCTb CUCTEMBI PEryJIMPOBAaHUS, HO OJITHOBPEMEHHO MOSBISETCS OCTATOYHOE OT-
KJIOHEHHE 3HAYEHHUs MapaMeTpa B IpejiesiaXx CTaTUHYeCKOM HEPaBHOMEPHOCTH pe-
TyJasTOpa IPU U3MEHEHUU HArpy3KH OOBEKTa.

U-peryasTopsl. Perynupytoiee Bo3A€HCTBHE 3TUX PETYISATOPOB MPOIOP-
[MOHAJILHO MHTETpaly OTKJIOHEHHS PEryJupyeMOro mapaMmerpa OT 3aJaHHOTO
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3Ha4YeHUs MO BpeMeHU. Perynupyromiee Bo3aeiictBue M-perynsropa tem 00Jib-
e, yeM OOoJIbIlle BeJIMYMHA OTKJIOHEHUS! PEeTryJIMPYEMOro napameTpa u 4em JJiu-
TEJIbHEE 3TO OTKJIOHEHHE. Y TAKUX PETYISITOPOB PETYIUPYIOLIEE BO3ACHCTBHE
OyJlleT mpoJIoKaThCA O TE€X MOp, MOKa peryJupyeMblii mapaMeTp He BO3Bpa-
THUTCS K 3aJITaHHOMY 3HA4YEHUIO. 3aKOH perysinpoBanus M-peryisaropa:

1 t
M=;f(Pdt, (6.9)
0

rae T — Bpems, B TEUEHUE KOTOPOTO MCHOJHUTEIBbHBIN MEXAaHU3M PETYISITOpa
MEPEMECTUT PETYJIUPYIOIIUN OpPraH U3 OJHOTO KPAaWHETO MOJIOKECHUS B JIPYroe
P MAaKCUMAaJIbHOW PAaCcCOTIACOBAHHOCTH MEXIY TEKYIIUM W 3aJaHHBIM 3HAue-
HUSIMH PETYJIUPYEMOT0 apaMeTpa.

IIpn n3menennn Harpysku M-perynsarop momaep:KuBaeT mapamerp Ha 3a-
JAHHOM YPOBHE B IpeJenax 30Hbl HEUYBCTBUTEIBHOCTH. I[Ipum 3TOM perynm-
PYIOIIMI OPraH MOYKET 3aHUMATh PA3JIMYHbIE MOJ0KEHUS. OIHAKO BCIEICTBUE
3aMEJUUICHHOTO BO3HUKHOBEHHUS PETYIUPYIOMIETO BO3JACHUCTBUS 3TU PETYISATOPHI
OOBIYHO MPUMEHSIOT TOJBKO [JIS PETYJIUPOBAHUS IMapaMeTpPOB B OOBEKTaX ¢
OOJIBIIIMM CAMOBBIPABHUBAHUEM.

IIU-peryasitopbl. PaboTy 3THX peryiasiTOpOB MOXKHO pacCMaTpuBaTh Kak
COBMECTHOE JICMCTBHE MPOMOPUUOHAIBHBIX U UHTETPAIBHBIX PETryJIATOpOB. Pe-
ryqupyroniee BosaercTue [IM-perynsitopoB mponopuuoHaqibHO OTKIOHEHHIO
rapaMmeTpa OT 3aJJaHHOTO 3HAYEHHUsI K MHTETPally 3TOr0 OTKIIOHEHHS BO BpeMe-
Hu. [IU-perynstopsl oOnagaloT Iy4IIMMU JUHAMHYECKMMH CBOMCTBAMHU IO
CpaBHEHUIO ¢ M-perynaropamMu U HE UMEIOT CTATUYECKOW HEPABHOMEPHOCTH pe-
TYJIUPOBAHUS TPU U3MEHEHUU HArpy3KH OOBEKTa.

IIpn oTknoHeHMM mnapameTpa OT 3amaHHoro 3HaueHusa [IM-perynstop B
MEepBbIE MOMEHT BPEMEHHM BbIpaOaThIBAECT PEryJUpYIolee BO3JACHCTBUE, MPO-
MOPUHOHAIIBHOE OTKJIOHEHHIO. ECu perynupyronmi napaMmeTp He BO3BPaTUTCS
K 3aJlaHHOMY 3HaueHuto, [I-perynstop Oynet npoaomkaTs BO3A€HCTBOBATh Ha
O0OBEKT B TOM K€ HaIpaBJICHUH JI0 TEX MOp, MOKa mapameTp He BEpHETCS K 3a-
JAHHOMY 3HA4Y€HUIO. 3aKOH perynupoBanus [11-perymaropa:

K t
M=K+ T—f@dt, (6.10)
u0
rae 7, — Bpemsi U30JpoMa, T.€. BpeMsi, B TEUCHHE KOTOPOTO PETYIHUPYIOMIHI Op-
raH MepeMecTUTCS MOJl IEUCTBUEM MEXaHM3Ma U30/[pOMa Ha TaKyI0 e BEJIUYH-
Hy, KaK MpHU MNPEJBAPUTEIHHOM JCHUCTBUM MPOMOPIUOHATBLHON COCTABIISIIOLICH;
k/Ty— k03D PuUIUEHT ycuneHus.
Koadduunent nepegaun peryisitopa U BpeMsl U30JipoMa SBIISIIOTCS Hapa-
MeTpamu HacTtpoiiku [IN-perynstopa.
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III-peryasitopsl. Perymupyromiee BO3IEHCTBUE 3TUX PETYISITOPOB MPO-
MOPUMOHAIIBHO OTKJIOHEHUIO MapaMeTrpa OT 3aJaHHOTO 3HAYEHUS U CKOPOCTH
ATOro OTKJIOHEHUS. [Ipy OTKIIOHEHHM mapaMeTpa PErylIupyroIUid OpraH mnepe-
MEIIAETCA C HEKOTOPBIM OMNEPEKEHHUEM, MPONOPUUOHAIBHBIM CKOPOCTU H3MeE-
HEHUS peryiaupyeMoro mnapamerpa. C yMEHbIIEHHEM CKOPOCTH M3MEHEHHS Ma-
paMeTpa OIepeKaroIIee BO3ACUCTBUE YMEHBIIAETCS U MTOJTHOCTHIO MPEKPAIIACT-
Cs B PABHOBECHOM COCTOSIHUH.

BosneiictBue mo mpousBoanou [1J[-perymnsropa ¢pu3uyecku MOXKHO Mpe.-
CTaBUTh KaK BPEMEHHOE aBTOMAaTUYECKOE yBeInueHne korhpuiuenta nepenayu
CTaTHYECKOW YACTU PETYIATOPA MPHU yIAICHUH TapaMeTpa OT PABHOBECHOTO CO-
CTOSIHMS TTOJ JEUCTBUEM BO3MYIIEHU. 3aKOH peryaupoBanus [1J[-perynsaropa:

do
dt’

rae 1, — Bpems nuddepeHIpoBaHus WIK BpeMs IPeABaAPEHUsI, XapaKTEepU3ylo-
1Iee CTENEHb BIMSHUS BO3JCUCTBUS MO MPOU3BOJAHON HAa PETYIHUPYIOIIEE BO3-
NEUCTBUE.

Koaddunment nepenauu perynstopa k U BpeMs npeaBapeHust 1y SBIsIIOTCS
napameTpaMu HacTpouku [IJ[-perymaropa. OTu peryasaTopsl MO3BOJAKOT CYIIIE-
CTBEHHO YMEHBIIUTh aMIUIUTYAYy KOJeOaHUN peryiupyeMoro napamerpa B Iie-
PEXOJITHOM MpoIlecce U Bpems peryiaupoBaHus. [lo3ToMy oHM OOBIYHO yCTaHaB-
JMBAIOTCA Ha UHEPIIMOHHBIX 00BEKTAX CO 3HAYUTEIbHBIM 3ala3/IbIBAHUEM.

U /I-peryasitopaMu Ha3bIBaXOTCA TAKUE PETYJIATOPHI, MJISI KOTOPBIX Be-
JIMYVMHA PETYJUPYIOWIETO BO3JCHUCTBUS MPOMNOPLUUOHAIBHA OTKIIOHCHUIO PEry-
JUPYEMOro mapaMeTpa OT 3aJaHHOIO 3HAYEHUS, UHTETPAIY U CKOPOCTH 3TOrO
OTKJIOHEHHMS. 3akoH perynupoBanus [IW/[-perynsTopa:

H=kQ+T, (6.11)

1 | do
H:K(p—i_T_'([(pdt—i_THE' (6.12)

[Tapamerpamu Hactpoiiku [TW][-perynstopa sBasitorcs: kKo3phuuneHT mne-
penaum peryiaTopa x, Bpems uzoapoma I, u Bpemsa npensapenus 1. [TN]I-
PEryJIATOpPhl YCTAHABIMBAIOTCSA HA MHEPUUOHHBIX O00BEKTaX CO 3HAUYUTEIIbHBIM
3ara3abIBAaHUEM, T'JI€ HEIOMYCTUMA CTATUYECKAsA HEPABHOMEPHOCTb.

[Ipu aBTOMaTM3auMu NMPOU3BOACTBEHHBIX MPOLECCOB YAaCTO BCTPEUAOTCS
OOBEKThI, CTaTUYECKas XapaKTEPUCTHKA KOTOPHIX HEIWHEWHA, MPUYEM OHU
HMMEIOT SIBHO BBIPAXKEHHBIM MAKCUMYM WJIM MHUHUMYM 3HAUYE€HUS PETYIUPYyEMOU
BEJIMUMHBI P HEKOTOPOM 3HAYCHUU BXOJIHOM Beu4HHbI (puc. 6.5).

IIpu aBTOMaTH3aIK OOBEKTOB C MOJOOHON XapaKTEPUCTUKOM YacTO BO3-
HHUKAaeT 3ajaya MOIACPKAHUS PETYIUPYEMON BEIWYHMHBI HA 3KCTPEMAIbHOM
(MakCMMaJIbHOM WJIM MHHHUMAJbHOM) YPOBHE, UCXOAs W3 TpeOOBaHHWM Hau-
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Oonpleld 3KOHOMUYECKON 3(PPEeKTUBHOCTU M OE30MaCHOCTU mpoliecca. ITy 3a-
a4y B HEKOTOPBIX CIIy4asiX MOKHO PEIIUTh OOBIYHBIMU PETYIATOpPaMU, peaju-
sytommmmu 11, U, I, T11, IIN/] 3aKk0HBI peryJIupoBaHus U BXOASILIUMU B CHUC-
TeMbl CTAaOWIIM3AIMY, T 3aJlaHHOE 3HAUYCHHE PETYIHPYEeMOU BEIUYMHBI PABHO
€€ AKCTPEMAIIbHOMY 3HAUYECHUIO.

y 4 Y 4

v
v

a 4]

Puc. 6.5. Cratuueckast XxapakTepucTHKa 00BEKTa PEryITUPOBAHUS C SKCTPEMYMOM:
@ — ¢ TIOCTOSIHHOM TO4KO# (A) 3KCTpeMyMa; O — ¢ IEPEeMEHHOM TOYKOH SKCTpeMyma

Ecnu xe cratnueckas xapakTepucCTHUKa sBIsAeTCS (YHKIMEH HE OJHOH, a
HECKOJIbKMX HE3aBHCHMBIX IMEPEMEHHBIX (BXOIHBIX BEJIMYWH), M KaXJIOH COBO-
KYIMHOCTH 3HAYE€HHUI BEJIMUUH BX0Ja OyIYT COOTBETCTBOBATH Pa3IMYHbIC 3HAUE-
HUSI MAKCUMYMa WM MUHUMYMa PETYJIUPYEMBIX BEJIIMYMH, TO YKa3aHHbBIC pEry-
JSATOPHl HE oOecreyar pelieHUe MOCTAaBICHHOW mepea HUMHU 3a7adyd, TaK Kak
AKCTPEMYM OYAET MEHSTHCS MPHU COOTBETCTBYIOIIMX M3MEHEHHUAX BEJIWYUH Ha
BXOJI€ BO3MYIIAIONIMX BO3ACHUCTBHM. B 3TOM ciydae cO31ar0TCS CUCTEMBI JKC-
TPEMAJIBHOTO PETYJIMPOBAHUs, 3a0a4ell KOTOPBIX SIBJISETCS MOKUCK TAKUX I0JIO-
KEHHI PETYyIUPYIOUINX OPTaHOB, ITPU KOTOPBIX BXOJIHBIE BEIUYUHBI COOTBETCT-
BYIOT 3KCTPEMYMY PETYIUPYEMON BETUUUHBL.

6.3. BoiGop peryJisiTopoB

OCHOBHOW CJOKHOCTBIO IIPU BBIOOPE PETYJISITOPOB SIBISECTCS ONpPEETICHUE
TpeOyeMoil XapaKTEPUCTUKH JCHCTBUS PETYJSITOpA MPUMEHUTEIBHO K JUHAMMU-
YECKUM CBOMCTBaM 00beKTa. [Ipu OTCyTCTBUM perysisiTopa BO3MYIIEHUE BBIHY-
KIACT PEryJIUPYEMYIO BEIIMUUHY OOBEKTAa U3MEHSTHCS MO0 HEKOTOPOW KPUBOM,
3aBUCAILECH OT CBOMCTB AaHHOTO 00bekTa. MakcuManbHOE OTKIOHEHHUE PEeryJiu-
PYEMOM BEJIMYMHBI B 3TUX YCIOBUSAX 3aBUCHT OT BO3MylleHHUs. [IpogoimkuTens-
HOCTh OTKJIOHEHUs OIPEIECIsACTCS BpPEMEHEM JEUCTBUS BO3MylleHus. Ecin
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BKJIIOYUTDH JAHHBI OOBEKT B CUCTEMY PETYJIHPOBAHUS, TO MOXHO YMEHBIIUTH
a0COJIIOTHYIO BEJIMUMHY OTKJIOHEHUS U BPEMsl, B TEUEHHE KOTOPOTO OTKIOHEHHUE
Oyner npoaosiKatbes. OHAKO PETYISITOPHl C PA3IMUYHBIMU XapaKTEPUCTUKAMU
JIEUCTBUS TAIOT pa3HbIE Pe3yJIbTaThl PEryJIUPOBAHMS, YTO BBI3BIBAET HEOOXOIU-
MOCTb BBIOMpPATh UX COOTBETCTBEHHO CBOMCTBaM oObekTa. [Ipu nmpaBuibHO BBI-
OpaHHOM PETyJISTOPE U MPU COOTBETCTBYIONIEH €r0 HACTPOUKE CTENEHb 3aTyXa-
HUS TpoIlecca PeTyINpOBaHUs JODKHA ObITH mpuMepHo paBHa 0,75. Ipu Takom
3HAQYEHUU CTEMEeHU 3aTyXaHUsl KpUBasi MU3MEHEHUS PEryJUpyeMON BEIUUYUHBI
noytyyaercs Hanbosee 01aronpusaTHOM.

[Ipu oTCYyTCTBUU CBEIEHUN O TUHAMHUYECKUX CBOMCTBAX MPOEKTUPYEMOIO
00beKTa BBIOOp PETYIATOPOB CIEAYET MPOU3BOAUTH MO aHAJIOTHH C JIEUCTBYIO-
IIMMH 00BEKTaMHU WJIM K€ HAa OCHOBAHUU MPEAMNOJIOKECHHN W COOOpaKeHUM O
CBOMCTBaX JTaHHOTO OOBEKTA, YUUTHIBAS MPU 3TOM KPUTEPHUU IO BBHIOOPY pery-
astopoB (Tadm. 6.1).

Tabmuna 6.1
Kputepun no Bp1dopy peryasitropos
Perynsarop Kputepuit
. T
VMnynbCHBIH —>0,5-10
0
V- T
Peneiinbrii 0<—<0,2
0
. T
HenpepriBHBIi T >0
0

31ech T — 3ama3apIBaHUE Ipolecca B 00beKTe; 7o — MOCTOSHHAS BPEMCHH
00BEKTA.

[ToMuMO Ha3BaHHBIX KPUTEPUEB, HEOOXOIUMO TAK)KE€ YUUTHIBATH CBOMCTBA
00BEeKTa, ISl KOTOPBIX IPHEMIIEMBI CIICIYIONINE PETYISTOPBI.

NMnynbcHBIE PETYISTOPH MOTYT NPUMEHITHCS B OOBEKTax 0e3
OOJIBIIIOTO 3ama3IbIBaHUs, 00JIAIAIONIUX CPEIHEH €MKOCTBIO IMPH ITOCTOSHHON
WM TUTABHO MEHSIONICHCS Harpy3Ke U P COOJTIOICHUH YCIIOBUS .

= 50,5-1,0.
0
JIBYXMO3UIUOHHBIE PETYASATOPHl MOTYT MPUMEHATHCS B OOBEKTAX
0e3 OOJIBIIIOTO 3ama3bIBaHusl, 00JIa1at0IUX OOJIBIION EMKOCTBIO TP MOCTOSIH-
HOU WJIM OYE€Hb MaJI0 M3MEHSIONICHCS] HAarpy3Ke, U MPU COOJIOICHUN yCIIOBUS

T
0<—<0,2.
0
OTH PEeryasiTOpbl MOTYT ObITh MPUMEHUMBI JJI1 OOBEKTOB C OJHON €MKO-
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CThIO 0€3 CBOMCTB CaMOBBIPABHUBAHUS.

N-perynasTopsl NpUMEHSIOTCS B OOBEKTaX C CaMOBBIpaBHUBAaHUEM, 00-
JAJA0MIUX KaK Majiol, Tak U OOJIBIION eMKOCThIO, C HEOOIBIINM 3ara3/iblBaHu-
€M U MPU MEJIJICHHBIX U3MEHEHUSX HArPY3KH.

[I-peryasTopsl NpUMEHSIOTCS B OOBEKTaX CO CPEIHEN €MKOCThIO, C
HEOOJIBIINM 3amna3/bIBAHUEM W MpU HEOONBIINX U3MEHEHUsX Harpysku. I[Ipo-
MOPIMOHAIBHBIE PETYISATOPHI OOJIbIIIEH YaCThIO HAXOASAT MPUMEHEHUE AJIS Of-
HOEMKOCTHBIX U PEXKE IBYXbEMKOCTHBIX OOBEKTOB.

[IN-peryassTopsl OPUMEHSIOTCS B OOBEKTaxX C JIHOOOM EMKOCTBbIO C
OOJIBIINM 3ama3bIBAHUEM U OOJBIIUMH, HO MEIJICHHO U3MEHSIIOIUMUCS HArpy3-
KaMu. OTHU PeryJIaTopbl MOTYT IPUMEHSTHCS ISl 00BEKTOB MHOTOEMKOCTHBIX.

I[IJ[-peryasiTOpbl NPUMEHSIOTCS B OOBEKTAaX CO CpPEIHEH EMKOCThHIO,
1pu OOJIBIIIOM BPEMEHHM 3aIa3/IbIBAaHUS U MIPU MaJIbIX HArpy3Kax.

[MU][-peryasiTOpbl NPUMEHAIOTCS B OOBEKTax C JIt0OOM E€MKOCTBIO, C
OYEeHb OOJIBIIIMM 3aMa3/IbIBAHUEM U IIPHU OOJIBIINX U PE3KUX U3MEHEHUSIX HArPy3KHU.

Jliis neficTByrolero o0beKTa Mmpyu HATMYMKA KPUBBIX Pa3roHa JM00 4aCTOTHBIX
XapaKTEPUCTUK WIIU JUIsl BHOBb MPOEKTUPYEMOrO OOBEKTA, JJIsi KOTOPOTO KPUBBIC
pasroHa CHSTHI C JICUCTBYIOIIETO aHAJTOTMYHOTO 00BEKTa, BHIOOP PErYJISITOPOB Clie-
€T POU3BOJINTH Ha OCHOBaHUM pacueToB. [Ipu u3BectHbIX Ky, Ty 1 cucreme pe-
rynupoBanust (puc. 6.6) i 0OBEKTOB, JMHAMHYCCKHAC CBOWCTBA KOTOPHIX OIMHCHI-
BatoTcsl UG epeHInanbHbIM YPaBHEHHEM TIEPBOrO MOPsAKA, KPUBas pa3roHa Mo-
KET OBITh paccuMTaHa AJisi 0ObEKTOB C CAMOBBIPABHUBAHUEM

Toy+y(t) = Ko[pu(t-t)+Ao(t-17)], (6.13)
U151 00BEKTOB 0€3 CaMOBBIPAaBHUBAHMS
Toy(t) = Ko[p(t-1)+Ao(t-1)], (6.14)

TJie |\ — peryimpyroinee Bo3aeicTeue; f— Bo3myleHue 1Mo Harpyske.

Xapaktep NepexoaHOro MpoIrecca, T.€. MOKa3aTeab KauyecTBa pEeryaupoBa-
HUSI, OTPEACsaeTcs TUHAMUYECKHUMH CBOMCTBAMH OOBEKTa, BHIOPAaHHBIM 3aKO-
HOM pEryaupoBaHus U Kod(dPuimenTamu ymnpasjiaeHus: 3Toro 3akona. Ha ocHo-
BAaHUM ypaBHEHUU OOBEKTA M XapAKTEPUCTUKHU PETYISATOPOB BHIOMPAIOT COOT-
BETCTBYIOLIUN PETYIATOP.

f

OO0BeKT

Yo

Y3

Perynsarop

Ay
Puc. 6.6. CtpykrypHas cxema
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pOBaHUS HEOOXOIUMO BHIOpATh TAKOW 3aKOH PETyIUPOBAHUS, KOTOPHIH B COBO-
KYITHOCTH CO CBOMCTBAMH PETYJIHPYyEeMOT0 00BheKTa oOecredmim Obl 3T Tpedo-
BaHMA. YKa3aHHBbIC TEXHOJOTHYCCKHE TPEOOBAHUS IPEIBIBISIOTCS K IEPEX0J-
HBIM TPOIIECCaM CHCTEMBI PETYIHPOBAHUS B 3aBUCUMOCTH OT TpeOOBaHMIA JaH-
HOTO TEXHOJIOTHYECKOTO IMPOIIecca U €ro peKuMa. bONBIIMHCTBY TEXHOIOTHYE-
CKUX TpPeOOBAaHHI YIOBIETBOPSIOT TPU XapPaKTEPHBIX MEPEXOMHBIX IpoIlecca,
KOTOpPBIC IPUBEACHBI B Ta0JI. 6.2.

Tabuma 6.2

XapakTepHbIe NepexoHble MPOLECcChI

Bup nepexognoro

OcobGeHHOCTH TIpoIecca

Pexomenpamuu

uporecca TTon0kKUTENBHBIE OrpunaTenbHbie 1O TIPUMCHCHHITO
MaxkcuMmanbsHO€E BpeMs pe- Korna tpebyercs uc-
p P€" | HauGonbee 71a Theoy
ryJipoBaHusl, OTCYTCTBUC KJIFOYUTD BJIMAHHUC PC-
Anepuoanye HepeperyIupoBatus. Mu- | " HaMIHCCrOC IOLLEro BO3ACH
P PEperyJiup ] OTKJIOHEHHE pe- ypy N
CKHE HUMAJILHOC PEryJIUpYIo- CTBUSI JAHHOM CHCTEMBI

Iee BO3JICUCTBUE, CTEIICHD
3aryxaHus 1

IyJIupyeMou Be-
JNYUHBI

Ha JpYIrue peryiaupye-
MBbI€ BEJIMYMHBI

C 20%-ubIM @E-

bonbioe perynupyroiiee
BO3AeicTBUE. MeHbliee

Korma Texnomoruue-

peperyiupoBa- bosbmoe Bpems <
JMHAMUYECKOE OTKIOHE- CKHUI pEXUM JIOMyCKaeT
HUEM peryaupoBaHus
_ Hue. CTerneHb 3aTyXaHus nepeperyIupoBaHue
vy =0.2 0,96
C MUHUMAaTBHOU
. Korna He nonyckaercs
KBaJPaTHYHOMI
HauOounpiiee 10 TEXHOJIOTUYECKOMY
IUIOIIA/IBIO OT- Haumensiiee nuHamuye-
BpeMs pEeryiu- | peKUMy OOJIbIIOE OT-
KJIOHCHUS pery- | CKOE OTKJIOHEHHE
poBaHuUs KJIOHEHUE peryjupye-

JUPYEMOTO Ta-
pamerpa y*dt

MOM BEIUYHUHEI

Ha ocHoBanmm mpuBeneHHBIX B Ta0Oa. 6.2 MaHHBIX MOKA3aTEISIMU Tepe-
XOJIHBIX TMPOIECCOB OYIyT: ISl aneprOJUUECKOro Mpolecca y; U Bpems mepe-
X07HOTO Tporiecca tp, koTopoe mpuHUMaeTcs ot y1>>y = 0,05, ¢ 20%-apIM TIE-
peperyiaupoBanueM y1 U ti/t, rae t; — BpeMs mepBOro mojdyrneproga ¢ MHHH-
MaJIbHON MHTETPaJbHOM KBaJAPATHUHOM OI[EHKOH y 1 S/T.
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