ISSN 2079-0023 (print)
ISSN 2410-2857 (online)

CucmemHuil ananiz, ynpasinHs ma iHopmMayiiuni mexHono2il

VJIK 681.5

A. C. KYIIEHKO, C. B. KOBAJIEHKO, B. H. TOBAJKHAHCKHH

CTPYKTYPHBIA U MAPAMETPUYECKHU CUHTE3 CUCTEMbI CTABUJIN3AIIAA
KBA3BUCTATHYECKOI'O TEXHOJIOI'HYECKOI'O TPOLECCA

Ipennaraercst OAMH U3 BO3MOXHBIX IOAXOAOB K CHHTE3Y PEryJsTopa MapaMeTpoB TEXHOJIOTMYECKOro MpoLecca, MaTeMaTHYecKast MOJIeIb KOTOPOro
[PEACTaBICHA B BHIE CHCTEMBI TPAHCLCHJCHTHBIX YPaBHEHMH, CBS3BIBAIOIINX BXOIbI M BBIXOJBI TEXHOJIOTHYECKOro mpouecca. Llempto paGoTsl
SIBJISICTCS aJJaNTalusl METOAOB COBPEMEHHON TEOPHH YHPABICHUS K YIPABICHHIO KBa3UCTaTHUECKUMH HpoleccaMu. [1opoOHO paccMOTpeH JIMHEHHbIH
cltyyail B3aMMOCBSI3H «BXOZ-BBIXO/» M KBaJIPATUYHBIH KPUTEPHil KauecTBa MpoLecca CTaOMIM3aLHHU ITapaMeTPOB TEXHOJIOTHYECKOr0 MPOLIecca.
KuroueBble ¢10Ba: TEXHOJIOTHYECKUI MPOLECC, CHCTEMA CTaOWIM3aLMY, JIMHEIHO-KBaApaTHYHAs 3a/1a4a, KBa3UCTaTHYECKasi MaTeMaTHYEeCKas

Moiellb, TEOPHs YIIPABIEHUS.

BBenenne. 3amaun ympaBieHUS CIOKHBIMH TEXHO-
nmormdeckumu mporieccamu  (TII) B TemuiosHepreTHKe,
METAJUTYPTHHA M XUMHYECKOH MPOMBIIUICHHOCTH OOBIYHO
OCIIOKHEHBI 3HAYMTENFHBIMH HEOIPEICIICHHOCTSIMA Ma-
TEMaTHYCCKUX MOJeNeld pabodmx MpPOIECCOB OOBEKTOB
ynpaBieHus. B camom ofmeMm ciaydae MaTeMaTHYecKHe
MOJIeI TEPEYUCICHHBIX TEXHOIOTHYECKHUX IIPOLECCOB,
COCTOSIT M3 KOMIO3UIMK mojicucTeM nuddepeHransHbIX
ypaBHeHHH (OOBIKHOBEHHBIX HJIM B YacTHBIX IIPOU3BOJ-
HBIX), JOMOJIHEHHBIX MEXIy CO0OHl CTaTHYEeCKHMH CBS-
3simu [1-4]. MaremaTudeckre MOJIENH TEXHOJIOTUIECKUX
mporieccoB B opme auddepeHNnaNbHBIX  ypaBHCHUN
MTO3BOJISIOT MOAETHPOBATH KaK IMEepPEeXOTHbIC, TaK U yCTa-
HOBHBIIHECS PEXUMBI (HYHKIIMOHUPOBAHUS TEXHOJIOTH-
YeCKOro OO0OpYHOBaHHSA, COOTBETCTBYIOUINE HYJICBBHIM
3HAYCHUSAM NPOU3BOIHBIX, BXOIAIMNX B cucTemy audde-
pEeHIMANBHBIX ypaBHEeHUH. KBasucratmdeckue MateMaT-
YecKHe MOJICNIM TeXHOJOTMYECKHX IPOLECCOB 00JIamaroT
TE€M JOCTOMHCTBOM, YTO OHH MOTYT OBITh IOJIy4eHBI Ha
OCHOBE JKCIIEPHMEHTAIBHBIX JAaHHBIX METOJaMM IIJIaHU-
poBaHHUS JKCTHEepHUMeHTOB. HemocTaTkoMm KBasucTaTHde-
CKHX MaTeMaTHYEeCKHUX MOJIENeN yIpaBIsieMbIX MTPOIECCOB
sBJsieTcss MX chabas MPUCIIOCOOIEHHOCTh K MeETo/aM
COBPEMCHHOW TEOPHH YIIPaBIICHHS, OPUCHTUPOBAHHON Ha
yIpaBJieHHEe TUHAMIICCKIMU 00OBEKTaMH.

Henpro HacTosmield paOOTHl SBISETCS aXanTamis
HEKOTOPHIX METOJIOB COBPEMEHHOH TECOPHH YIPABICHUS K
YIPaBJICHUIO TEXHOJOTUICCKUMH IPOIecCCaMy, MPeCcTaB-
JICHHBIMH KBA3UCTATUYCCKAMHU MATEMAaTHYCCKUMH MOJe-
JSMH.

IHocranoBka 3agauyu. bynem paccmarpuBaTth HEKO-
TOPBII TEXHOJOTMYECKHUM MPOLECC, XapaKTepU3YIOUIUICs

BEKTOPOM TEXHOJIOrHUECKHX napamerpoB X € R™ . Kommo-
HEHTBI BEKTOpa X CBSA3aHBI MEXIy cOOOH CHCTEMOH Tex-
HOJIOTUYECKUX YPaBHEHUU

fk(Xl,Xz,...,Xm)=0, k=l,_p, 1)

MOJyYEHHBIX HA OCHOBAHUM PAa3lIMYHBIX (DU3MUECKHUX
3aKOHOB M DKCIIEPUMEHTANIBHBIX JIaHHBIX. Bekrop X
IIPE/INONAraeTcsl COCTOSAMMM M3 JIByX COCTABJISIONIMX
x'€R" u x> €R™". Bektop X' COOTBETCTBYET BEKTOPY
BBIXOJIHBIX KOODJIMHAT, XapaKTEPHU3YIOIMX pPE3YJIbTaT
TEXHOJIOTHYECKOTO TMpollecca, a X MPeICTaBiseT coboit
MHOECTBO yHPABJIAIOIIMX apaMETPOB, BBIOOP KOTOPBIX

OIIPEACIIACT PE3YJIbTAT TEXHOJIOTMYECKOTO IMpOoI1iecca Xl .

bynem panmee mpenmonarath, 4YTO KOJHYECTBO
ypaBHeHH P B cucreme (1) coBmamaeT ¢ pa3MepHOCTHIO

N BekTOpa X', a Pa3MEpHOCTH X' COBIAJAET C pa3Mep-

HOCTBIO X°. Takum obpasom, (1) 3agaer HessBHOE 0TOOpA-
JKEHHE
R" >R"
G
Bynem rtarxke npennonarath, uto G romeomMopdHo

U CylIecTByeT oOpaTHoe npeodpasoanne G . Marematu-
YECKYI0 MOJCIb, YAOBICTBOPSIOIIYIO MEPECUUCICHHBIM
TpeOoBaHUsIM, OyAeM Ha3blBaTh HOPMAJIBHOM M Jainee
3aIlUChIBATh B ClieAyoLIel popme

f(x,u)=0, 2

A
rae X= X1 - BCKTOD BbIXO0Aa  TCXHOJIOTHYECKOTO

A
nponecca; U=X? — BEKTOp YIPABISIONINX I1APAMETPOB;
f (x, u) — N-MepHas BEKTOP-(QYHKITHS.

[To OTHOLIEHUIO K TEXHOJIOTHYECKOH CUCTEME, MPEe/-
CTaBJICHHON MaTeMaTH4yeckod Monensio (2), chopmy-
JIMpyEM ABE€ MNOCTAHOBKM OCHOBHBLIX 3aJa4d YHIpPaBJICHUA
TEXHOJIOTUYECKUM TPOLIECCOM.

3amaua 1. [{ng 3a7aHHOTO 3HaYEHUS BEKTOPA BBIXOJIA
X" HaWTH BEKTOp YNPABJAIOIIMX TApaMeTPOB U" Takow,
YTOOBI BHITIOIHSIIOCH YCIOBUE

f (x* u ) =0.

DTy 3a/a4y MOKHO Ha3BaTh 3ajavyel TpeBapUTeIhb-
HOI HACTPOMKU IIapaMeTPOB TEXHOJIOIMYECKOIO IpoLec-
ca, U CBOJUTCSA OHA K PELICHHUIO CUCTEMBI ypaBHEHHH (2)
OTHOCHTEIILHO BEKTOpa U IMPH 3aJJaHHOM X = X

3amaua 2. [IpencraBnsger coboil 3amady crabmimza-
UM TEXHOJIOTUYECKOW CUCTEMBI OTHOCHUTEIFHO BHIOpaH-
HOTO MOJIOYKEHUS PABHOBECHS (X* . u*).

Hacrostmass pabota mMOCBSIIEHA CTPYKTYpPHOMY U

MapamMeTpuiIeckoMy CHHTE3y CHUCTEMBl CTaOWIN3aIiH
33/IaHHOTO  TIOJIOXKEHHUS PAaBHOBECHS, T.€. PEHICHHIO
3a1a4u 2.

BbIOOp CTPYKTYpPbI CHCTEMBbI CTa0OWJIM3ALMU.

[MTockonpky MaTeMaTH4eckass MOAENb BUjaa (2) siBisieTcs
NpUOIMKEHHON M B Ipouecce (QyHKIMOHUPOBAHUS TeX-
HOJIOTMUYECKOH CHUCTEMBI UMEIOT MECTO MapaMeTpUUECKue
BO3MYIIEHHUSI, TO E€CTECTBEHHO alpUOpPU OTKa3aTbCsi OT
pPaccMOTPEHHUS PETYIIATOpPa, OCHOBAHHOTO HA M3MEPEHMSX
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BO3MYILEHUH, U B JaJbHEHIIEM pacCMaTpUBaTh PETyIIsi-
TOp, OCHOBAaHHEIHM Ha IPUHIIMTIC OOPATHOM CBS3M.

Kak OpII0 0OTMEYEHO paHee, METOIBI TEOPHH YIIPaB-
JICHUS OPWUEHTHPOBAHBI HA HCIIONB30BAaHME MaTeMaTH4de-
CKMX MOJENEeH YIpaBIlIsieMBbIX IPOLECCOB B (Gopme aud-
(bepeHLMATIBHBIX YPaBHEHHH.

B cBsi3u ¢ 3THM BBeleM B KOHTYp OOpaTHOH CBSI3U
HUHTETPUPYIOIINE 3BEHbs

u=3. 3)

Takum 00pa3oM, BMECTO YIpaBJICHUN u(t) Oynem

CUHTATh YIPABICHUSAMHU CKOPOCTH M3MCHEHHS KOMIIOHCHT
BekTopa U, T.¢. BeM4MHy §. B CBA3M ¢ OTMEUYCHHBIMU
00CTOSATENLCTBAME U CHIEJAHHBIMU TIPEIIIOIIOKCHUSIMU
Oyzmem paccMaTpuBaTh CIEAYIOIIYIO CTPYKTYPHYIO CXeMy
CHUCTEMBI CTa0WIU3AIMK TIOJOKEHUS pabouyeil TOYKHU
TEXHOJIOTHYECKOro mpotuecca (puc. 1).

Puc. 1 — CrpykTypHas cxeMa peryisaropa napaMeTpoB TEXHOJIOrHUecKoro npouecca. P — perymsarop, I3 — unTerpupyomee 38€Ho,
TII — TexHONMOTMUECKUH TpoIIECC

Cxema Ha puc. | sBIsSEeTCS KIacCHYECKOH CXeMOH
CHCTEMBI aBTOMATHYECKOTO PETyIUPOBaHHSA, KOTOPYIO
MOXXHO YBHIETh B Jt0OOoM yueOHuke mo TAY. Opnako,
HEKOTOpHIE €€ OCOOCHHOCTH, CBSI3aHHBIE CO CTa-
THUYHOCTBI0 TEXHOJOTHYECKOTO TIIpoIecca W HaIUIHEeM
YHCTBIX WHTETPAaTOPOB B LENH OOpaTHOH  CBS3H,
MO3BOJIIIOT TOJYYUTh PSAJ YaCTHBIX PE3yJbTaTOB B
00JacTH  TEOPUM  CHHTE3a  MApaMETPOB  CHUCTEM
ynpasieHus. Huxe B paMkax BBIOpaHHONH CTPYKTYpPBI
CHUCTeMbl CTaOWnIM3anuu OyneT paccMOTpeHa 3ajada
napamMeTpuIecKoro CHHTE3a peryisiTopa,
00ECIICUYNBAIOIIETO YCTOWYMBOCTh M HAWTYUIIIEEe KAYeCTBO
crabmnmsanuu padoueit Toukn TII.

JInHeiiHO-KBagpaTH4YHAs 3aJa4a CcTa0WIM3auMu
pa6oueii Toukm TII. JluneliHO-KBajpaTHyHas 3a1adya
ontuManbHoro ympasienus (JIK3) siBusiercst ommoit u3
HEMHOTHX 3a/lad TEOPWUH YIPABICHHSA, PEUNICHHBIX B
obmem Buze. [lapamerpsl perymsropa, MOJydyeHHBIC B
pesynbrare pemenus JIK3, obecrneunBaroT ycTOMUNBOCTh
3aMKHYTOH  CHCTEMBI W  HEOOXOIMMOE  KauyecTBO
MEPEXOAHBIX MPOIECCOB, OOYCIOBIEHHOE BBIOOPOM
BECOBBIX MaTPUIl KBaJIpATHYHOTO KPUTEPHSI KauecTBa.

[IpenBapuTeNbHO PACCMOTPHUM JIMHEWHYIO CTaTH4e-
CKYIO MOJIEJIb TEXHOJIOTHYECKOTO TpoIiecca

X=Bu, 4)

rne XeR", ueR", B — meBnIpoxkgeHHas Nnxn mar-
pHIIa, ¥ TIOCTaBUM 3a/1a4y CTaOWIN3aI[UH HYJICBOTO MOJIO-
kenust paHoBecust X =0, U=0 c uHTErpajbHBIM KBaj-
paTUYHBIM KPUTEPUEM KAauecTBa

Y :%I(XTQX+8TR8) dt, (5)

rae Q u R monokureabHbIe CUMMETPHUYECCKHUEC MATPUIIbI,

a 8eR" — BekTOp ympaBNeHHWil, CBA3aHHBIA C yIpaB-
JISTIOIUMU TIEpEMEHHBIMH COOTHOIIEHUEM (3).

CootHomenust (4) m (3) MOXHO 3aMEHHUTH TPaJH-
IIUOHHON cHCTeMOH audepeHnaIbHbBIX ypaBHEHUH B
¢dopme Ko, npeacransromnieii co00# cTaHIapTHBIA BU
00beKTa yIpaBJIeHUs B IPOCTPAHCTBE COCTOSTHUN

%=BS. (6)

Bocronp3oBaBmuck  OOIMIEM3BECTHBIM ~ METOJOM
pemeHus JaHHOM 3ajadM ONTUMU3AIMM [5], MOIyduM
3aKOH YIIPaBJICHUS B BUJIE

8=-R'B"Px=Kx, (7)

rie K=-R'B'P -  marpuunsii  ko3(duimeHT
YCHJICHHS; @ P — MONOXUTENbHOE PELICHHE MAaTPHUIHOTO
ypaBHeHHUs PUKKATH, MIPHHIMAIOIIETO Sl JAHHOM 3a1aun
CIEYIOLINHI BUI:

PBR'B'P=0Q. (8)

[omyyenHnoe ypaBHeHHE (8) OTIMYAECTCS OT OOIIETO
BU/A YypaBHEHMS PHUKKatm OTCYTCTBHEM JIMHEHHBIX
CJaraeéMselX B CBA3M C HYJIEBOW Marpuueil quHamuku. s
€ro peIeHHs BOCIONIb3yeMCsl CIEAYIoNIM puemMoM. bes
OTrpaHHYeHUs OoOmHOCTH OyneM CcuYuTaTh CHUMMET-

ApT o
puueckyto Matpuity BR™B' exunnunoit, nockonmsky, kak
M3BECTHO M3 TeOopuH Matpuil [6], Bcerma MOKHO BBIOpaTh
nuHelHOe peobpaszoBanue KoopaAuHAT Y =TX Takoe, 4To

B HOBOM 0asWce paccMaTpuBaeMas Marpuia OyjeT eiu-
HuuHOM, a Matpuna Q mpeobpasyercs B Q .

Takum o0Opa3oMm, BMecTo ypaBHeHHs (8) Oymem
paccMmarpuBarh ypaBHEHHE

P?=Q. 9)

Hns pemienns (9) Bocmonb3yemcsl CIEKTpaTbHON
teopemoii [7]. Ilycte Aj,A,,...,A, — cekTp Matpuiml Q |
a U,Uy,.,U H V,Vy,...,V,

CHUCTEMBI IPABbIX U JICBBIX COOCTBEHHBIX BEKTOPOB. TOF,H&
€€ CIICKTPaJIbHOC NPEACTABJICHUC UMECT BU/L

n

n — KBa3MOMOPTOTOHAJIBHEIC

_ n

Q=2 G, (10)
i1

me G =uv (i= 1,N) — COMyTCTBYIOMME MATPHIIBL.
ITockonbky Bce A; >0 B CHIy MONOXKHTEIbHOCTH

maTpunsl Q , To B cooTBeTcTBHH ¢ [7] pemenue (9) nMeeT
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BHU

n
P=> LG (11)

i=1

ITomyueHHOE pemIeHHe IMOJIOKUTENBHO, a, CIeJ0Ba-
TENbHO, SBIETCA MCKOMBIM DEIICHHEM ypaBHEHHS
Puxxkatu.

PaccMoTpuMm Teneph 3aMKHYTYIO CHCTEMY CTaOH-
JU3alMM HyJNEBOTO IMOJIOXKEHUS PABHOBECUS C YIIPaB-
nerueM (6). Cucrtema ypaBHEHUN 3aMKHYTOH CHCTEMBI
CTaOMIIM3AIUH 3aIHIIETCS KaK

% =—-BR™B"Px (12)

[IpoananusupyeM KadecTBEHHYIO CTPYKTypy Iepe-
XOIHBIX IPOIECCOB B OJHOPOJHON JMHEHHON cHcTeMe
(12) npu HeHyneBBIX HayalbHBIX ycJOBUsIX. J[ns sToro
npencraBsum (12) B Buze

FX+Px=0, (13)

rae matpunia F = (BR™'B')™ npencrasmnser co6oii momo-

KHUTEIHHYI0 CHMMETPHUYECKOIO MaTPHILy.
W3 Tteopun marpur [6] U3BECTHO, YTO CYILECTBYET
JMHEHHOE TpeobpazoBanue Koopauuat X =YY Takoe, 4To

T T
marpuibt Y FY u Y'PY onHOoBpeMeHHO NpHHHUMAIOT
JIMArOHAJBHBIA BUII:

YTFY =E, Y'PY =diag(u,, 1ty 1t,) ,

P THE
My4Ka KBaapaTudHbix popm ¢ matpunamu P u F

|P—pF|=0.

KOPpHH XapAKTECPUCTUYCCKOIO0 YpPAaBHCHUA

(14)

Takum 00pazoM, B cHcTeMe KOOPJIWHAT Y BEKTOp-

Hoe ypaBHeHue (13) pacmamaercs Ha N HE3aBHCHMBIX
i depeHmanbHpIX YpaBHEHHUIT IEPBOT0 TOPsAKa

Ve = Yo k:l’_nl (15)

rae Bce uncna p, >0.
ITockonbky pemenus ypaBHeHui (15) nmerot Bug

Yo = yge_ukt7 (16)

0
rae yk — HaYaJIbHBIC YCJIOBHA, TO HNEPEXOAHBIC IIPO-

LECCHI IT0 BCEM KOMIIOHEHTaM BEKTOpa X TaKKE HMEIOT
anepuoANYecKuil XxapaxkTep.
Bepaemcs Temeps K 3ajade CTaOMINM3AIMN HEHYyIIe-
BOIl pabodell TOUKM TEXHOJOTMYECKOoro mporecca. Torma
cxemMe Ha puc. | OymeT COOTBETCTBOBATH CJEMYIOMIAs
CUCTEMA YPaBHEHUIA:
Xx=Bu, u=38, 8=Kg, e=x—x, (17)

KOTOpas MOCJIe HECTIOXKHBIX TPeoOpa30oBaHUM NMPIMET B

Y =T(8TQ8+6T RS)dt, (19)

a BEKTOp BBIXOJla X alCpUOANYCCKHU CTPEMUTCA K 3aaH-

HOli paboueili Touke X' .

Kak BUJIHO W3 TPENBIAYIIETO PACCMOTPEHHMS, OITH-
MAIBHBIH PETYJIATOP TEPEXOIHBIX MPOIECCOB OCHOBAH HA
M3MEPEHMH BCEX KOMIIOHEHT BeKTOpa X. PaccmoTpum
ciy4aif, Korja B TPOLECCE YNPABICHUSA HU3MEPSETCS

Bektop Y e R'

y=Cx, (20)

rre C — (I xn) MaTpHLa U3MEPEHHH.

B teopun ynpasneHus Asl BOCCTaHOBIICHHS BEKTOPA
X TIO M3MEpEeHMsM Y OOBIYHO MCHOJIB3YIOTCS HAOJIFOIat0-
mue  ycrpoiictBa. IlonHopasMepHBIi  HaOrOIaTENb
BEKTOpa COCTOSIHUA cHCTeMBI (6) mo u3MmepeHusM (20) B
COOTBETCTBHHU ¢ [8] ommchIBaeTcs cieayroleil cucTeMoi
i depeHInanbHbIX YpaBHEHUI

%=L(y-CX)+B3, (21)

re ReR" _ OlleHKa BekTopa X.
U3 (21) cmepyet, 9To mpu IFOOOM BBIOOpE MATpPHUIIBI
Habmonatens L HEBO3MOXHO MONYYMTH aCUMITOTHYE-
CKYIO CXOJIMMOCTh OLIEHKHM X K X, MOCKOJNBLKY NxN Mar-
puna guHamuku HaOmiomatens (—LC) npenacrasiser
co0oii mpousBeAeHHE [BYX MNPAMOYIONBHBIX MATPHII,
KaKIas U3 KOTOPhIX uMeeT padr | < N, a, cienosarensHo,
Matpumia LC Bcerma BEIpOXKICHA.

PaccmoTpuM citydaid, Korja HENOCPEICTBEHHOMY
W3MEPEHUIO JIOCTYITHBI HEKOTOphIE JMHEWHble KOMOHMHA-
1H (WK OTIeJIbHBIC KOMIIOHEHTBI) BEKTOPA BBIXO/a

y=Cx, yeR (22)

1 BEKTOpa BXoJa

z=Du, zeR"™. (23)
Jl1s BOCCTaHOBIJICHHSI BEKTOpa X IO U3MEPEHUsIM Y
u z (22) u (23) nmoacrasum (4) B (22). B pesynbrate

[NOoJIy4ynM CHUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ OTHOCH-
TEJIBHO U
CB y
------ u=|- 24
D . (24)
Takum  oOpa3oM, KpuUTepHeM HaOII0IaeMOCTH

BEeKTOpa U TO Y, z SBISETCS HEOCOOEHHOCTh MATPHIIBI
cuctemsl (24)

(25)

¢ =BKes. (18) BexTop X HaxoguTCs U3 CIEIYIOIIEro COOTHOIICHHUS
-1
Cuctema (18) ontumanbHa B CMBICTIC HHTETPATIBHOTO _ CB Y (26)
KBaJ[paTUYHOTO KPUTEPHsI Ka4eCcTBa X= D z
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Craduan3auus padodeii Touxku Heauneitnoro TTI.
BepHemcs k MCXOQHOH 3amade — cTaOMIM3anuu padbodeit

TOYKH (X*,u*) CTaTUYECKOW CHUCTEMBI (2) C UHTErpupy-
oM peryisatopom (3). CBeneM 3amady K yKe peIIeH-
Ho#t JIK3. [lns storo nmponuddepennupyem cucremy (2) B
okpectHocTH paboyeli Touku TII. B pesynbrate mosnydnm
CIIEAYIONIYI0 CHCTEMY JHMHEHHBIX JuddepeHransHbIX
yYpaBHEHHH C IOCTOSIHHBIMH KO3(h(hUIIMEHTaMH

* -1 *
X=- _81‘ —af 3, 27)
15)4 ou
o f o' f
rje —— U —— — MaTpulbl ﬂKO6I/I, BBIYUCJICHHBIC B
OX ou

paboueii Touke X, U".

IIprmenss xk (27) METOAWKY CHHTE3a MAaTPHIHOTO
ko3(dunreHTa ycuieHus B KOHTYpe OOpaTHOM CBS3H,
MOJIyYUM YCTOMYMBYIO JIMHEHHYI cucTeMy. Ilockonbky
MOCJIE/IHSS SIBIISIETCSl CUCTEMOW NEPBOTO MPHOJIMIKEHHS K
HCXOQHOM HEIMHEHHOM, TO B COOTBETCTBHUU C HU3BECTHOM
Teopemoil JlamyHoBa 00 YCTOMYMBOCTH MO TEPBOMY
NpUOIMKEHUIO MCXOJIHAs HEJNMHEHHas CHCTEMa B TOYKE

X", U Tarxke OyeT ycTOHUMBA.

BoiBoabl. [lomydeHHBIE pe3ynbTaThl IO3BOJITIOT
CZIeNaTh CIIEAYIONINE BHIBOIBI:

— MCHONB30BAHUE  MHTETPHUPYIOIIETO  PEryJsiTOpa
MOJIOKEHHUSI PAaBHOBECHS MHOTOMEPHOH CTaTHYECKOU

CHUCTEMBI, CHUHTE3UPOBAHHOTO Ha ocHoBe pemieHus JIK3
ONTHMAJIBHOTO  YIpPAaBJCHUS, MO3BOJISIET 00ECHEeYUTh
ACHMITOTHYECKYIO YCTOHYMBOCTB IIpoliecca CTaOwiIu-
3alMK ISl JTIOOBIX IOJIOKUTEIBHBIX MAaTpPUIl KPUTEPHs
KauecTBa;

— IIpe[UTOKEHHAsT CHCcTeMa cTabmiu3anuu pabodeit
TOYKHA TEXHOJOTHMYECKOTO IIporecca padorocmocoOHa
TOJBKO B ciydae HCIOJIB30BaHUSA HMH(GOPMAUUH O BCEX
KOMIIOHEHTaX BEKTOpPa BEIXOJ1a;

—uHpOpPMAIMs O BEKTOpE BBIXOJA MOXKET OBITh
MOJyYyeHa Ha OCHOBE M3MEPEHHH Pa3IMYHBIX KOMIIOHEHT
BEKTOpa BXO/Ja W BEKTOpa BBHIXOAa IPU BHITOJHEHHH
KpuTepust HabmoaaeMoctu (25).
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