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

CTPYKTYPHBIA U MAPAMETPUYECKHUI CUHTE3 CUCTEMbI CTABUJIN3AIIAA
KBA3BUCTATHYECKOI'O TEXHOJJOI'HYECKOI'O TIPOLECCA

Ipeanaraercst OAMH U3 BO3MOXKHBIX MOAXOAOB K CHHTE3Y PEryJsTopa MapaMeTPOB TEXHOJIOTMYECKOro MPOLEecca, MaTeMaTHYECKast MOJIEIb KOTOPOro
[PECTaBICHA B BHIE CHCTEMBI TPAHCLCHICHTHBIX YPaBHEHMH, CBSI3BIBAIOIINX BXOIbI M BBIXOABI TEXHOJIOTHYECKOro mpouecca. Llempro paGoTsl
SIBJISICTCS aJJaNTalisl METO0B COBPEMEHHON TEOPHH YIPABIICHUS K YIPABICHHUIO KBa3UCTaTHYECKUMH TIporieccaMu. [1opoOHO paccMOTpeH JIMHEHHbII
cltyyail B3aMMOCBSI3H «BXO/-BBIXO/» M KBJIPATUYHBIA KPUTEPHil KauecTBa Mpolecca CTaOMIIM3aI{H ITapaMeTPOB TEXHOJIOTHYECKOT0 MPOIIecca.
KiroueBble €10Ba: TEXHOJIIOTHYECKHUI IPOLECC, CHCTEMa CTaOMIN3aLMH, JIMHEIHO-KBaApaTHYHAs 3a/a4a, KBa3UCTaTHYECKasi MaTeMaTHIeCKast

MOiellb, TEOPHsl YIIPABICHHS.

BBenenne. 3amaun ynpaBieHUS CIOXHBIMH TEXHO-
nmormdeckumu  mporieccamu  (TII) B TemuiosHEpreTHKE,
METAJUTYPTHHA M XUMHYIECKOH MPOMBIIUICHHOCTH OOBIYHO
OCIIO)KHEHBI 3HAYMTENFHBIMH HEOIPEICICHHOCTSIMA Ma-
TEMaTHYECKUX MoOJeield pabdodmx MpoIeccoB OOBEKTOB
ynpasieHus. B camom ofOmieM ciydae MaTeMaTHYecKHe
MOJIENT! TIEPEUYUCIICHHBIX TEXHOJOTHYECKHX MPOIIECCOB,
COCTOSIT M3 KOMIIO3MIMH mojicucTeM uddepeHranbHbIX
ypaBHeHHUN (OOBIKHOBCHHBIX HJIH B YACTHBIX IMIPOU3BOJI-
HBIX), JOTOJHCHHBIX MEXKIY COOOW CTaTHUECKUMH CBSi-
3smu [1-4]. MaTeMaTuyeckue MOJCIH TEXHOJOTHUYSCKUX
nporieccoB B opme auddepeHnnaNbHBIX  ypaBHCHUN
MTO3BOJISIOT MOAETHPOBATH KaK IEepPeXOMHbIe, TaK M YCTa-
HOBHBIIHECS PEXUMBI (HYHKIIMOHUPOBAHUS TEXHOJIOTH-
YEeCKOro OO0OpYZOBaHHS, COOTBETCTBYIOUINE HYJIEBBHIM
3HAYCHUSAM TPOHM3BOIHBIX, BXOJAIMINX B cucTemy audde-
peHIMANBHBIX ypaBHEeHWH. KBazucratmdeckne mMateMaTH-
YecKHe MOJIENIN TeXHOJOTMYECKHX IPOLECCOB 00IafaroT
TEM JOCTOMHCTBOM, YTO OHHM MOTYT OBITh IMOJYYCHBI Ha
OCHOBE JKCIEPUMEHTAIBHBIX JaHHBIX METOJaMHU TLIaHH-
poBaHHs AKCIEPUMEHTOB. HemocTtaTkoM KBasucTaTHue-
CKHMX MaTeMaTHYECKUX MOJIENIeH YIPaBIseMbIX MPOIECCOB
SIBISICTCS UX Cj1abasi MPHCIOCOOJCHHOCTh K METOAaM
COBPEMCHHOW TEOPHH YIIPaBIICHUsI, OPUCHTUPOBAHHOM Ha
yIpaBJieHHE TUHAMIICCKIMU 00BEKTaMH.

Henpro HacTosmield pabOTHl SBISETCS aNanTards
HEKOTOPHIX METOJOB COBPEMEHHOHN TCOPHH YIPaBICHUS K
YIPaBJICHUIO TEXHOJOTUICCKUMH IPOIECCaMU, MPeCcTaB-
JICHHBIMH KBa3UCTATUYCCKAMHU MATEMATHUCCKUMH MOJIe-
JISIMHU.

IHocranoBka 3agauyu. bynem paccmarpuBaTth HEKO-
TOPBII TEXHOJOTMYECKHUM MPOLECC, XapaKTepU3YIOLUIUICs

BEKTOPOM TEXHOJIOrHUecKux napamerpos X € R™ . Kommo-
HEHTBI BEKTOpa X CBSA3aHBI MEXIy coOOH CHCTEMOH Tex-
HOJIOTUYECKUX YPABHEHUM

fk(xllxzi""xm)zol k=1,_p, (1)

NOJNYYEHHBIX HA OCHOBAHMM DA3JIMYHBIX (PU3HUECKUX
3aKOHOB M DKCIIEPUMEHTAIBHBIX JIaHHBIX. Bekrop X
IIPE/INONAraeTcsl COCTOSANMM M3 JIByX COCTABJISIONIMX
x'eR" u x> eR™". Bektop X' COOTBETCTBYET BEKTOPY
BBIXOJIHBIX KOODJIMHAT, XapaKTEPHU3YIOIMX pPE3YJIbTaT
TEXHOJIOTHYECKOTO TMpollecca, a X MpeNCTaBiseT coboit
MHOKECTBO yIPABIISIONMX MapaMeTPOB, BHIOOP KOTOPBIX

OIIPEACIIACT PE3YIbTAT TCXHOJIOI'MYECKOIO MpoIiecca Xl i

Bymem panee mpenmonaraTb, 4YTO —KOJIUYECTBO
ypaBHeHHH P B cucteme (1) coBmamaeT ¢ pa3MepHOCTHIO

N BEKTOpa Xl , 4 pa3MEpPHOCTb X1 COBIIAacT C pasMep-

HOCTBIO X2. Takum obpasom, (1) 3agaer Hes;BHOE 0TOOpA-
JKEHHE
R">R"
G
Bynem rtaxke npennonarath, uto G romeomopdHO

U CyliecTByeT oOparHoe npeodpasoanne G . Marematu-
YECKYI0 MOJIeNIb, YAOBJIECTBOPSIOUIYIO TE€PEYUCICHHBIM
TpeboBaHusM, OyAeM Ha3bIBaTh HOPMAJIBHON M Jaiee
3aIiChIBaTh B Clieyouiel popme

f(x,u)=0, )

A
rae X= X1 — BCKTOD BbIXO0J4a  TCXHOJIOTHYECKOTO

A
nporecca; U=X? — BEKTOp YNPABISIONINX T1APAMETPOB;
f (x, u) — N-MepHas BEKTOP-(QYHKITH.

[To OTHOLIEHUIO K TEXHOJIOTMYECKOH CUCTEME, MPEe-
CTaBJIEHHOI MaTtemaTnueckoi Mmozenbto (2), chopmy-
JUPpYEM ABE IMNOCTAHOBKH OCHOBHBLIX 3aJad YIPaBJICHUA
TEXHOJIOTUYECKUM TPOLECCOM.

3amaua 1. [{ng 3a1aHHOTO 3HaYEHUS BEKTOPA BBIXOJIA
X" HaWTH BEKTOp YNPABJAIOIMX TApaMeTpoB U° Takow,
YTOOBI BHITIOIHSIIOCH YCIOBHE

f (x* U ) =0.

DTy 3a/aqy MOKHO Ha3BaTh 3aJlaueil peBapUTeIhb-
HOM HACTpOMKM IapaMeTPOB TEXHOJOIMUYECKOIO IpoLec-
ca, U CBOJIUTCS OHA K PELICHHUIO CUCTEMBI ypaBHEHHH (2)
OTHOCHTEIILHO BEKTOpa U IPH 3aJaHHOM X = X

3amaua 2. [IpencraBnsger coboil 3amavy cradmimsa-
I[UM TEXHOJIOTHYCCKOW CUCTEMBI OTHOCHUTEIHHO BHIOpaH-
HOTO MOJIOYKEHUS PABHOBECHS (X* , u*).

Hacrostmass pabota mMoCBsIIeHa CTPYKTYPHOMY U

MapaMeTpuiIeckoMy CHHTE3y CHUCTEMBl CTaOWIN3aIHNH
33/IaHHOTO TIOJIOXKEHHUSI PAaBHOBECHS, T.€. PEHICHHUIO
3a1a4u 2.

BbpIOOp CTPYKTYpPbl CHCTEMBI CTAOMJIM3ALIMU.

IockonbKy MaremaTuueckas Mojeidb Buaa (2) sBisercs
NpUOIMKEHHON M B mpouecce (GyHKIHMOHUPOBAHUS TeX-
HOJIOTMYECKON CHUCTEMBI UMEIOT MECTO MapaMeTpUUecKue
BO3MYILECHHUS, TO €CTECTBEHHO AalpHOpPH OTKAa3aTbCs OT
PaccMOTPEHHUS PETYIATOPa, OCHOBAHHOTO HA M3MEPEHHMSX
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BO3MYILIEHHMH, U B JaJIbHEHIIEM paccMaTpUBaThb peryJsi-
TOpP, OCHOBAHHBINM Ha MPHUHIIUIIE OOPATHOH CBS3M.

Kak OG0 0TMEYEHO paHee, METOIBl TCOPHUU YIIPaB-
JISHUS OPUEHTUPOBaHbl HAa WCIOJL30BaHUE MaTeMaTHUe-
CKHX MOJICJICH YIpaBJIIEMBIX MpoIeccoB B dopme aud-
(depeHIManbHBIX YPaBHCHUH.

B cBsi3u ¢ 3TUM BBelIeM B KOHTYpP OOpaTHOW CBSI3U
WHTETPUPYIOLINE 3BEHbS

u=3. 3)

Takum 00pa3oM, BMECTO YIpaBJICHUH u(t) Oynem

CUUTATh YNPABICHUAMH CKOPOCTH W3MEHEHHS KOMIIOHEHT
BeKTOpa U, T.e. BeMuuHy O. B cBA3M ¢ oTMEUEeHHBIMHU
00CTOSTENILCTBAMU M CIEJAHHBIMH IIPEANOJIOKESHHSIMH
OyneM paccMaTpUBaTh CIEIYIOIIYIO0 CTPYKTYPHYIO CXeMY
CHCTEMBbl CTAaOWJIM3allMK TOJIOKEHUST pabodeil ToukH
TEXHOJIOTHUECKOT 0 Ipolecca (puc. 1).

Puc. 1 — CrpykTypHas cxema peryisaropa napaMeTpoB TEXHOJIOrHYecKoro npouecca. P — perymsarop, I3 — unTerpupyromee 38€Ho,
TII — TexHONIOrMUECKUH MpoLiece

Cxema Ha puc. | sBIsSeTCs KIacCHYECKOH CXeMOoH
CHUCTEMBI aBTOMATHYECKOTO pETyIUPOBAHHSA, KOTOPYIO
MOXKHO YBHIETh B Jt0OOM yueOHuke mo TAY. Opnako,
HEKOTOpHIE €€ OCOOCHHOCTH, CBSI3aHHBIE CO CTa-
THUYHOCTBI0 TEXHOJOTHMYECKOTO TpoIecca W HaIUIHeM
YUCTBIX HWHTETPATOPOB B LENH OOpaTHOH  CBs3H,
MO3BOJIIIOT TOJIYYUTh PSAJ YaCTHBIX PE3yJbTaTOB B
0o0JacTH  TEOpUM  CHHTE3a  MApaMEeTPOB  CUCTEM
ynpasieHus. Hmxe B paMkax BBIOpaHHONH CTPYKTYpPBI
CHUCTeMbl CcTaOwim3anuu OyJeT paccMOTpeHa 3ajava
napaMmeTpu4ecKkoro CHHTE3a perymsiTopa,
00CCIICUYNBAIOIIETO YCTOWYMBOCTh M HAMITYUIIIee KaYeCTBO
crabunmsanuu padoueit Toukn TII.

JIuHeiiHO-KBagpaTH4YHAs 3aJa4ya CTa0WIM3aAUMHU
pa6oueii Toukm TII. JluneliHO-KBajpaTUyHas 3axaya
onrtuManbHoro ympasienus (JIK3) siBusiercst ommoit u3
HEMHOTHX 3a/Ja4 TEOPWUH YIPABICHHUSA, PEUOICHHBIX B
obmiem Bujae. [lapamerpbl perynsTopa, MOJIYYCHHBIC B
pesynbrare pemenus JIK3, obecrneunBaroT ycTOMUUBOCTh
3aMKHYTOH  CHCTEMBI W  HEOOXOIMMOE  KayecTBO
MEPEeXOAHBIX MPOIECCOB, OOYCIOBIEHHOE BBIOOPOM
BECOBBIX MaTPUIl KBAIPATHYHOTO KPUTEPHsI KauecTBa.

[IpenBapuTebHO PACCMOTPHUM JIMHEHHYIO CTaTH4e-
CKYIO MOJIEJIb TEXHOJIOTHYECKOTO TpoIiecca

X=Bu, 4)

rne XeR", ueR", B — meBnIpoxkaeHHas Nxn mar-
pHIIa, ¥ TIOCTABUM 3a/1a4y CTaOWIM3aI[UH HYJICBOTO MOJIO-
skenust paHoBecust X =0, U=0 c uHTErpajbHBIM KBaj-
paTUYHBIM KPUTEPUEM KAauecTBa

17 T T
Y:EQ(X Qx+38"R3) dt , (5)

rae Q 1 R moiokuTeabHbIe CUMMETPHUYECCKHUEC MATPUIIbI,

a 8eR" — BekTOp ympaBNeHHWil, CBA3AHHBIA C yNpaB-
JISTIOIUMU TIEpEMEHHBIMH COOTHOIIIEHUEM (3).

CootHomrenust (4) u (3) MOXHO 3aMEHHUTH Tpaju-
IIHOHHON cHucTeMON nudepeHnaIbHbBIX ypaBHEHUN B
¢dopme Komm, npencrasisroneii co00#l craHTapTHBIA BUL
00beKTa yIpaBiIeHUs B IPOCTPAHCTBE COCTOSTHUN

%=BS. (6)

Bocnonp3oBaBIMCE  OOIIEH3BECTHBIM ~ METOAOM
pelleHus JaHHOW 3aJayd ONTHUMM3AlMH [5], MOIydum
3aKOH YIpaBJIEHUS B BUIE

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

rie K=-R'B'P - marpuunsii  kod(duumeHt
YCHJICHHS, & P — MONOXUTENBHOE PEIICHHE MaTPHIHOTO
ypaBHeHHUsI PUKKATH, IPHHMMAIOIIETO ISl JAHHOM 3a1adn
CJEeYIOLINM BUI:

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

[omyyenHnoe ypaBHeHHE (8) OTIHYACTCS OT OOIIETO
BU/Aa ypaBHEHMS PHUKKaTm OTCYTCTBHEM JIMHEHHBIX
CJaraeMselX B CBA3M C HYJIEBOW mMarpuueil quHamuku. s
€ro peIeHus BOCIONIb3yeMcs CIEAYIONM npuemMoM. bes
OrpaHHYeHUs oOmHOCTH OyneM CcuYuTaTh CHUMMET-

puueckyio Marpuiry BR™B' exuHMUHOIA, TOCKOIBKY, KaK
M3BECTHO M3 TeOpHUH Matpuil [6], Bcerma MOKHO BBIOpaTh
nuHelHOe npeobpasoBanue KoopauHar Y =TX Takoe, 4To
B HOBOM 0asmce paccMatpuBaeMas MaTpuia OyIeT eau-
HIYHOM, a Matpuua Q mpeoGpasyercsiB Q .

Takum o0Opa3oMm, BMecTo ypaBHeHHs (8) Oymem
paccMmarpuBarh ypaBHEHHE

P?=Q. 9)

Hns pemienns (9) BOCTHONB3yeMCsl CIEKTPATbHON
teopemoii [7]. Ilycte Aj,A,,...,A, — crektp Matpuisl Q |
a Uu,Uy,..,U

CHUCTEMBI IPABbIX U JICBBIX COOCTBEHHBIX BEKTOPOB. Torz[a
€€ CIICKTPaJIbHOC NPEACTABJICHUC UMECT BU/L

n

n U V,V,,..,V, — KBa3MOMOPTOTOHAJIbHBIE

_ n

Q= inGi ) (10)
i-1

e G =uv (i= 1,N) — COMyTCTBYIONUE MATPHIIBL.
IMTockoneky Bce A, >0 B cuily MONOXUTEIHHOCTH

maTpunsl Q , To B cooTBeTcTBHY C [7] pemenue (9) nMeeT
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BHU

n
P=>\G. (11)

i1

[Mony4eHHOE pelICHHE MOJOXKUTEIbHO, a, CIeI0Ba-
TEJIbHO, SIBJSIETCS KMCKOMBIM — PEIICHHEM YPaBHEHHUS
Puxkaru.

PaccmoTpuM Temeph 3aMKHYTYHO CHCTEMY CTaOwW-
JU3AIMA HYJIEBOTO IMOJIOXKCHUS PABHOBECUS C YIpaB-
nenueM (6). CucremMa ypaBHEHHMH 3aMKHYTOW CHCTEMBI
CTaOMIIM3AIINH 3aMHUIIeTCS KaK

% =—BR™B"Px (12)

IIpoanamusupyeM KaueCTBEHHYIO CTPYKTypy Iepe-
XOJHBIX IPOLECCOB B OJHOPOJHOM JIMHEHHOHN CHUCTEME
(12) npm HeHyneBBIX HadalbHBIX ycloOBUsX. st aToro
npencraBum (12) B Buze

FX+Px=0, (13)

riae matpunia F = (BR™'B")™ npencrasmnser co6oit moso-

KHUTEIHHYI0 CHMMETPHUUYECKOIO MaTPHILY.
W3 Tteopun marpui [6] U3BECTHO, YTO CYILECTBYET
JMHeHHOE TpeobpazoBanue koopauHat X =YY Takoe, 4To

T T
marputbt Y FY u Y'PY onHOBpeMeHHO npHHUMAIOT
JIMArOHAJBHBIA BULI:

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

e o -
My4Ka KBaApaTudHbIX popm ¢ matpunamu P u F

|P—pF|=0.

KOpHH XapaKTECPUCTUYCCKOI'O0 YpPaBHCHUA

(14)

Takum 00pazom, B cHCTEME KOOPIMHAT Y BEKTOp-

Hoe ypaBHeHue (13) pacmamaercs Ha N HE3aBHCHMBIX
i depeHmanbHBIX YpaBHEHHIT IEPBOT0 TOPsAKa

Ve = Yo k=L_n, (15)

rae Bce uncaa p, >0.
ITockonbky pemmenus ypaBHeHui (15) nmerot Bug

Yo = yEe—ukt ) (16)

0
rac yk — HaYaJIbHBIC YCJIOBHA, TO NEPEXOAHBIC IIPO-

LIECCHI TT0 BCEM KOMIIOHEHTaM BEKTOpa X TaKXKe MMEIOT
anepuogUUECKUN Xapakrep.
Bepaemcs Temepp k 3amade cTaOMIM3AIAN HEHYJIe-
BO#l pabodell TOUKM TEXHOJOTMYEeCcKOoro mporecca. Torma
cxemMe Ha puc. | OymeT COOTBETCTBOBATH CIEIYIOIIAst
cucTeMa ypaBHEHUIL:
x=Bu, u=38, =Ke, e=X —X, (17)

KOTOpas MOCJIE HECIOXKHBIX TPeoOpa30oBaHUM MPIMET BHU

Y = T(gTQ8+8T R6)dt : (19)

a BEKTOp BBIXOJla X alCpUOANYCCKH CTPEMHUTCA K 3aaH-

HOMi paGoueli Touke X' .

Kak BUJIHO M3 TPENBIIYINETO PACCMOTPEHHMS, OITH-
MAIIBHBIH PETYJIATOP MEPEXOHBIX MPOIECCOB OCHOBAH HA
M3MEPEHMH BCEX KOMIIOHEHT BEKTOpa X. PaccmoTpum
cly4aif, KOrja B MPOLECCE YIPABIEHHUS H3MEPSAETCS

Bektop Y € R'

y=Cx, (20)

rre C — (I ><n) MaTpHLa U3MEpEeHHH.

B teopun ynpasneHus Asl BOCCTaHOBIICHHS BEKTOPA
X TIO M3MEpEeHMsIM Y OOBIYHO WCHOIB3YIOTCS HaOIFO/1at0-
mue  ycrpoiictBa.  IlonHOpasMepHbIi  HaOJrOIATENb
BEKTOpa COCTOSIHUS cHUCTeMBI (6) mo u3mepeHusM (20) B
COOTBETCTBUM C [8] OommChIBAETCS CIEAYIOIICH CHCTEMOMR
muddepeHInanbHbIX YpaBHEHUH

x=L(y—CR)+B3, (21)

o n
XeR" _ gnenxa Bexropa X.
U3 (21) crmenyer, 9To mpu ITFOOOM BBIOOpE MaTPHIIBI
Habmonatens L HEBO3MOXHO MONYYMTH aCUMITOTHYE-

rIe

CKYIO CXOJMMOCTb OLEHKH X K X, HOCKOJBKY NxN Mar-
punia guHamuku Habmomatenas (—LC) npencrasiser
co0oif Tpou3BeAeHHE JBYX MOPSAMOYIOJNBHBIX MATPHII,
KaXas U3 KOTOPhIX uMeeT padr | < N, a, cienosarensHo,
Matpumia LC Bcerma BEIpoXKIeHA.

PaccmoTpuM citydaid, Korga HENOCPEICTBEHHOMY
U3MEPEHUI0 JOCTYIHBI HEKOTOpbIe JIMHEHHbIE KOMOHMHA-
o (I/IJ'II/I OTACJIIbHBIC KOMHOHeHTLI) BCKTOpa BbIXOda

y=Cx, yeR (22)

1 BCKTOpa BXoJa

z=Du, zeR"™. (23)
JU1s BOCCTaHOBIICHHS BEKTOpa X II0 U3MEPEHUsIM Y
u z (22) u (23) noacraBum (4) B (22). B pesynbrate

MNOoJIyYnM CHUCTECMY JIMHEHHBIX ypaBHCHI/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)

& =BKs. (18) BekTop X HaxoAuTCs U3 CIEAYIOIIET0 COOTHOIICHHUS
-1
Cucrema (18) ontumanbHa B CMBICTIC HHTETPATIBHOTO _B CB y (26)
KBaJPaTUYHOTO KPUTEPHUS KauecTBa X= D z
Bicnux HTY «XIII». 2015. Ne 58 (1167) 27



Cucmemnuil ananis, ynpaeiiHHsa ma iHpopmayitiHi mexHonio2iy

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

Craduan3auus padodeii Touku HeauHeiinoro TII.
BepHeMmcst k MCXOIHOMW 3aaue — cTabmiu3anuu padodeit

TOYKH (X*,u*) CTaTUYECKOW CHUCTEMBI (2) C UHTErpUpy-
oM peryisatopoM (3). CBeneM 3amady K yXKe peleH-
Ho#t JIK3. [lns satoro nponuddepennupyem cucremy (2) B
okpectHocTH paboueit Touku TII. B pesynbrate momyanm
CIIEAYIONIYI0 CHCTEMY JIMHEHHBIX JuddepeHransHbIX
ypaBHEHHH C IOCTOSIHHBIMH K0d(durimeHTamu

* -1 *
).(:— ﬂ ﬂ 6’
OX ou

o' f o' f
rae a— u 6_ — MaTpuibl ﬂK06I/I, BBIYHMCJICHHBIC B
X u

paboueii Touke X, U".

(27)

[Iprmenss k (27) METOAWKY CHHTE3a MAaTPHIHOTO
ko3(dunreHTa ycuieHus B KOHTYpe OOpaTHOM CBS3H,
MOJIyYUM YCTOMYMBYIO JIMHEHHYI cucteMmy. Ilockonbky
TOCJIE/IHSIS SIBIISIETCSl CUCTEMOW NEPBOTO MPHOJIMIKEHHST K
HCXOQHOM HEIMHEHHOM, TO B COOTBETCTBHU C M3BECTHOM
Teopemoll JlsmyHoBa 00 YCTOMYMBOCTHM IO IEPBOMY
NPUOIMKEHUIO MCXOJHAs HEJMHEHHas CHCTeMa B TOYKE

X", U” Takxke OyeT ycTOMUMBA.

BoiBoabl. [lomydeHHbIE pe3ynbTaThl IO3BOJITIOT
CZIeNaTh CIEAYIONINE BHIBOIBI:

— MCHOJB30BAHUE  MHTETPHUPYIOIIETO  PEryysTopa
MOJIO)KEHHUSI PAaBHOBECHS MHOTOMEPHOW CTaTHYECKOH

CHCTEMBI, CHHTE3UPOBAHHOTO Ha ocHoBe pemieHus JIK3
ONTHMAJIBFHOTO  YIpPAaBJEHUS, MO3BOJISIET 00ECHEeYUTh
ACHMITOTHYECKYIO YCTOHYMBOCTB IIpoliecca CTaOWiIu-
3alMK ISl JTIOOBIX IOJIOKUTEIBHBIX MAaTpPULl KPUTEPHs
KauecTBa;

— IIpeUTOKECHHAsT CHCTeMa CTabmiu3anuu pabodei
TOYKH TEXHOJIOTHYECKOTO IIpolecca paboTocrocoOHa
TOJIBKO B CJydYae HCIOJIb30BaHUs WH(OpMANUU O BCeX
KOMITOHEHTaX BEKTOpa BBIXO/a;

—uHpOpMaIMs O BEKTOPE BBIXOJIAa MOXKET OBITh
MOJyYeHa Ha OCHOBE M3MEPEHHH Pa3IMYHbIX KOMIIOHEHT
BEKTOpa BXOJa W BEKTOpa BBIXOAA IIPU BBHINOJIHEHUH
KpuTepust HaOmoaaeMoctu (25).
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Xumus, 1967. — 408 c. 2. Kaghapos B. B. CucTeMHBIII aHAIIN3 IPOIIECCOB
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B. B. Kagpapos, H. H. Jopoxos. — M.: Hayka, 1979. — 39%c.
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M.: Dmeprus, 1967. — 368c. 4. banakupes B. C. OnruMaibHOE
yIpaBJieHHe MporeccaMud xumuueckoil texuosnorud / B. C. Banaxupes,
B. M. Borooun, A. M. Quaun. — M.: Xumumsa, 1988. — 384c.
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oovektamu  / [O. H. Anopees. — M.: Hayka, 1976. — 424c.
6. lanmmaxep @. P. Teopust matpun / @. P. l'anmmaxep. — M. : Hayka.
I'n. pex. ¢us.-mar. murt., 1967. — 575c. 7. Jlankacmep I1. Teopus
marpuu / I1. Jlankacmep. — M. : Hayxka, 1982. — 272 ¢. 8. I'vosun I'. K.
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