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AxryansHicte. [nTeHcudikauis psay Texuosoriunux npouecis (TIT)
nos'si3aHa 3 iIMOBIPHICTI0 MOPYUIEHHS BHUMOT perJaMeHTy depe3 6MH3icTb
ONTHMaNbHUX PeXKMiB poboTd TexHosoriunux arperatis (TA) no rpanmuso

w

INepeBuiuenns amiHHUMH TI1 cBOIX rpaHUYHO MPHIYCTHMHX 3HaYeHb

TIPHITYCTHMHX.

[IPHSBOJHTE JIO CTIPAIBOBYBAHHS CHCTEM 3aXMCTY, 10 3anobiraioTh mepeTBo-
pioBaHHI0 aBapiitioi curtyauii (AC) Ha aBapiio Ta mepepHBalOTh MPOTIKAHHSA
TIL

EdekTrBHe KepyBaHHsI 00'¢KTaMH, eKcTpeMyM (yHKLil ONTHMalbHOTO
GYHKIOHYBAHHS SIKHX JIEXHTb NOGJM3Y U¥ 32 MeXaMH BHHHKHeHHS AC,
MOM/IMBO JIHIE Yepe3 BUKODHCTAHHS CHCTEM aBTOMATHYHOIO KepyBaHHS
rapauTyiourx Gesasapiitnicts (CAK I'B) ix ¢dyuxujonysanss. Taki cHcTeMu
BPaxOBYIOTb [OTOYHI OLIHKH CTATHCTHYHUX XapPaKTepPHCTHK PerynioeMux
3MiHHMX, TIONEpII 33 BCE [OTOYHY OLGHKY iMOBipHOCTI BuHHKHeHHs AC, 3a-
Geaneuyloud rapaHTOBAaHO 3 3aflaHoI0 IMOBIpHicTIO edeKTHBHe QyHKIio-
HyBaHus TA.

Icuyroui CAK I'D maioTh psifi HeloMiKiB, MOMepIl 3a Bee NMOB’'A3aHHX 3
iX WBHAKONi€I0, BHKJIOUEHHS SKHX N03BOJHThL TMiABHUIMTH edeKTHBHICTh
KepyBaHHSl 03HaYeHHM KJacoM 06'eKTiB.

Takum unHOM, 3dfaya AOCJIPKEHHS Ta Y/IOCKOHAJEeHHS CHCTEM aBTO-

MaTHUYHOrO KEepPYBaHHS, W0 TapaHTyioThb GesaBapiiHicTh, 3 TPHBA3KOW iX

peanizauii 10 cy¥acHHX TeXHiYHHX 3aco0iB, € aKTYaJbHOI.

PoGoTy BHKOHAHO Yy BiJNOBIAHOCTI [0 OCHOBHOTO HAyKOBOTO HalpsAM-
Ky Ne 3 OILAX?‘ “CTBOpeHHs Ta Po3polKa HOBOTO BHCOKOe(EKTHBHOIo 06-
JlajiHaHHs, Teopil, MeTo/liB Horo pospaxyHKiB Ta MPOeKTYBaHHf; aBTOMATH-
3allis BAPOOHHYHX [POLECIB XapYOBHX Ta 3epHoNepepoOHUX BHPOGHMUTB,
sokpema, 3a Temamu NeJIP 01.86.0024370, NeJIP 0193U035077, NeIlP
0193U035078.

Mera nucepramii nojisirae B yJ0CKOHa/leHH CHCTeM aBTOMAaTHYHOIO
KepyBaHH#, IO TapaHTYIOTh Ge3aBapifHiCTh, MIATOTOBLI IX MO Pi3HHX Bapi-

aHTiB peaJisauii Ha Cy4yaCHMX TeXHIYHHX 3acobax.




HaykoBa HoBHHA poboTm:
- Bnepme NpOBeJeHO MOPiBHAMBHHK aHali3 edeKTHBHOCTI po6OTH CHCTEM
ABTOMATHYHOIO KepyBaHHS, IO rapaHTyloTh OesaBapiliHicTh, 3a N'ATbMa
anbTepHaTHBHMMHM BapiaHTAMH IX CTPYKTYP, BHSHAaUeHO HaMKpallMH Bapia-
5T BHKODPHCTaHHS, 3allPOIOHOBAHO METOIMKY HOTO Ha/larolKeHHS;
- pospobyieHO Ta NOCJiAKEHO aArOPUTM KOOpAKHALIl po6OTH KOHTYpPIB pery-
JIOBAHHS Ta KOpeKliil 3a/laHoro 3HayeHHs PeryJiboBaHO! 3MiHHOI, U0 3a6es-
neuye 3HHMKEHHS IHTEHCHBHOCTI BJIACHOrO PYXy CHCTeMH i, SIK HACJIIOK,
MiIBUILEHHS i1 eeKTUBHOCTI;
- 3aTIPOMOHOBAHO BapiaHTH ANPOKCHMALl HeMiHIMHHX YaCTHH Po3pobiieHHX
aNTOPUTMIB KepyBaHHS Ta JAOCHLKEHO iX BIJIWB Ha e(eKTHBHiCTb PoBOTH
CAK TB.

IpakTHuHa WiHHiCTL PoOOTH NoJArae B TOMY, LIO:
- po3pobiieHi aAropuTMH Ta MeTOJMKA IX HAJNaro/RKeHHsi L03BOJAIOTh MPH
sbepexeHHi 3afaHoi iMOBipHOCTI GeaaBapiiHoi poGoTH HabnusHTH poboui
pexuMH GyHKUioHyBaHHA TA 0 rpaHHYHO NPHIYCTHMHX, 3@ PAXYHOK 4Oro
MiABHUIYETbCS edeKTHBHICTh (TeXHiKO-eKOHOMIYHI MOKAa3HHKK) poGOTH LMX
arperaris;
- aJITOPUTM KoopiuHauii po6oru komtypis CAK TI'B possomse cyrreBo
SMEeHBUIHTH KifbKicTh BK/OYeHb [0 poBOTH BUKOHABYMX MeXaHH3MiB, LIO
36inbuiye iX HagidHicTh Ta CTPOK eKCIUIyaTalii, CKOpouye IpOCTOi Ta BHT-
paTH Ha iX PeMOHT;
- po3po6iieHi airopuTMH MOXYTh GYTH BTiNIeHi K Y KOMILIEKCI 3 alrOpHT-
MaMH peryaioBaHus (Ha oHHX TexHiuHuX 3acobax), Tak i oxpemo. [lepuni
BapiaHT HOUWBHIIMA MpPU po3pobli HOBHX CHCTeM, NPYTHH - MPH MO-
nepHisauii Bxke icHyiounx CAP. B ubomy BHMajky rapantyiodi ajrOpHTMH
JOUibHO peanizoByBatH Ha EOM (kontposnepi), me BHpillylOTbest 3aiadi
6inbl BHCOKOTO PIBHA iepapXil KepyBaHHS.

EdekTuBHicTh PO3POGIEHHX aJrOPUTMIB KePYBAHHS MiATBEPIKYEThCA
pesyJbTaTaMH iX BIIPOBAIPKEHHS y CKJali CHCTeMH Ge3nocepeHboro ucb-
POBOr0 KepyBaHHS MOJOTKOBHMH ApOGapKaMu Ta MpecaMH-IpaHy/IsTOPaMH

-
.
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komGikopmosoro 3aoay Hoeomonrascekoro KXIL

Anpo6anis poGorm. OcHOBHI pesynbTatd JOCHiUKeHb  JIO-
nopiganuce Ha: cemidapi 20.4 “KubGepHeTHka H aBTOMaTH4YeCcKoe yrNpasile-
Hue” Haykosoi pagu AH YPCP 3a npobaemoio “Ki6epueruxa” (Oneca,
1990p.); Jlpyriit Bcecoios. KOH. MONOIMX ByeHHX Ta (axiBuiB 3 MiXHa-
poaroio yuacTio “KoHTposb, ynpaB/iende ¥ aBTOMATH3ALMSA B COBpEMEHHOM
npoussogcte” (Mincek, 1990p.); Bcecowos. HayKoBO-IPaKTHYHIH KOHG.
“YyeHble M ClELHATHCTH B PellleHHH COLMAIbHO-3KOHOMHYeCKHX mpobiaem
crpanbl” (Tawkent, 1991p.); V Beecows. rapani “HagexHocTs, XHBYydecTb
W 6e30MacHOCTh aBTOMATH3HpoBaHHEX Komruiekco” (Cyspamb, 1991p.);
VIII kond. Mosonux Buenux Ta paxisuis MTIXII “Dkonomuyeckue npobie-
Mbl THIIEBOH MPOMBILIIEHHOCTH B YCJAOBHAX pasﬁmm PBIHOYHBIX OTHOILe-
auit” (Mockea, 1991p.); Haykoso-texuiunux Koud. kpain CHJL “KonTposb
W yrpaBjieHHe B TexHHueckux cuctemax” (Binmuusg, 1992p., 1993p.); Mix-
HApOJHiIA HayKoBO-TeXHIuHiH xoHd. “Pospobka Ta BIPOBAJMKEHHS HOBHX
TexHoMoOM# i 06AanHaHHs y XapuoBy Ta nepepobui ramysi AINK” (Kuis,
1993p.); l-ii HaujoHanbHid HayKOBO-MPaKTHUHiA KOHG. “X/ieGonpoxyKThi-
94” (Opeca, 1994p.); mopiunux Haykoso-TexHiyHHX KoH¢. OTIXII im.Jlo-
moHocosa (Oneca, 1990-94p.p.); naykoso-Texuiuniit kKoup. OJIAXT (Opeca,
1995p.).

MNy6aikanii. OcHoBuuil amicT AHcepTauii BUKAafeHo y 16 npyxosa-
HHX poboTax.

Crpykrypa i obcar poborm. Jluceprauiiina po6ota ckiajaeThes 3i
BCTYIY, YOTHPHOX Mposn,i.nia, 3araJlbHMX BHCHOBKIB, CNHCKY JiTepaTypH 3i
128 nalimeHyBaHb BITYH3HAHHX Ta iHO3eMHHX asTopiB, 12 mopmatkis. OcHoB-
HUMH 3Mict po6oTH BHKIaseHo Ha 80 CTOpiHKaXx MaUIHHONKCHOIO TEKCTY,
MicTHTh 37 Mamoukis, 12 Tabauub. JomaTKu sukjaageHo Ha 44 cropiHKax;
BOHH MICTSTb aKT PO BIPOBA/PKEHHS aNTOPHTMIB KepyBaHHS 1O eKcrulya-
Tauii, nporpamu gocaimxerb Ha EOM.

Ha s3axmcT BHHOCATBCS:

- pe3ysbTATH MNOPIBHAMbHOTO aHamidy edeKkTHBHOCTI pobOTH 'TH
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aNbTepHATHBHHX BapiaHTiB CHCTeM aBTOMATHYHOTO KepyBaHHS, L0 rapa:
TyIOTh 6esaBapiHiCTh QYHKLIOHYBAHHS TA 3 notpibHol iMOBipHICTIO Ta
MeTOoA¥Ka HAaNaroUKeHHs JOLIIBHOI 10 BHKOPHCTAHHA CHCTEMH;
- aATOPHTM KOOPAHHaLl po6oTH KOHTYpIB peryJ/ioBaHHs i Kopekuii 3a-
[IaHOTO 3HAUeHHS Pery/ioeMol 3MiHHOI;
- BapiaHTH anpoKCHMallil (B 3anexHocTi Bif 3acoby TexHiuHoi pe-
anisalii) HenmiHIMHMX YACTHH aArOpPHUTMIB KepyBaHHM, IO FapaHTylOTh Ges-

aBapilHiCTh.

KOPOTKHH 3MICT POBOTH

Y Berymi 06rpyHTOBAHO AKTYANbHICTb POGOTH, CHOPMYIIbOBAHO Me-
Ty, HAYKOBY HOBHHY, IPAKTHUHY UiHHICTb POGOTH, HaYKOBi MONIOXKEHHS, 110
BHHOCSITBCS Ha 3aXHCT.

B nepmomy po3Jiidi pO3IVIsHYTO 3ajady GesaBapidHOro QyHKLIOHY-
panHs TA i wasxu i BUpilIeHHS.

O6rpyHTOBaHO, WO IS OKPEMOro Kiacy 06’eKTiB KepyBaHH: (OK),
0 MaioTh o6Mexenus THNy “asapiita cutyaiis” (AC), ekcrpeMym QyHK-
1ii eexTHBHOCTI QYHKIIOHYBaHHS 3HAXOLHTBCA no6au3y 4H 11033 MeX0I0
sunnkuennst AC. Ha npuknagax takux OK (30kpeMa XapakTepHHX [ifi
3epHornepepobHOI NPOMUCIOBOCTI) CHOPMYIHOBAHO 0co6JHBOCTI BHMOT JIO
KepyBaHHSI HAMU. B XOii aHami3y BifOMHX NPHHLMIIB KepyBaHHS 06'exTa-
MH, 30KpeMa, IO BPaxoBYlOTh HasiBHicTb o6mexenb THNy AC, o6rpyHTOBa-
HO, U0 /IS rosHaueHoro kaacy OK HaiHGinbli epeKTHBHILIHMH CAK e
CAK TB. Taki cucTems 3aGearedyioTh eeKTHBHI pexumu (yHKIIOHYBa-
uast TA, nportikaiodi B 30HaX GJHSbKHX 10 TPaHHYHO MPUIYCTHMHX, rapat-
Tyiouu GesaBapiliHicTe (QYHKIIOHYBAHHS 3 3a/aHOI0 imopipuictio. Halikpa-
o0 3 BimoMuX Ha jauuil yac, € CAK I'B, mo BpaxoBye iMOBIpHi BJIaCTH-
BOCTI BHIAZKOBOI CKJAL0BOI peryJsioeMol aminpol. TOJIOBHUM HeAONIKOM Bi-
JIOMO1 CHCTeMH € 1i HH3bKa UIBHAKOAIS, nop’sizaHa, repil 3a Bce, 3 BiaCy-

THiCTIO BpPAXyBAHHSI HeCTALiOHAPHOCTI MaTeMaTHYHOro O4iKYBAHHA pery-

JIOEMO] 3MiHHOL
BHKOPHCTOBYIOUH MaTeMaTHYHWH amapaT Teopii BUKHJIB BHITAJKOBHX
mpolecis, 10 € HecTalioHapHHMM 32 MaTeMaTHUHHM OYiKyBaHHSIM, MOX-

JMBO OTPUMATH BHPa3 /s POSPAXYHKY MOTOUHOro 3Ha4YCHHA {HTEHCHBHOCTI

BHKM/IiB BHMAIKOBOTO Ipolecy X(t) 3a rpaHMuHO TPHIYCTHMHH piBeHb

Xnp’

9T
n'(x t)=N(X”"£— Bl e =70) | [ f X0 B
oo S ™ g BT 22(0)

4 V2n a{ ()
x(t) X( ) ci"(T) i ( D

ne N(xnp, T) - KinbKiCTh BUKMAIB 32 PiBeHb Xyp Ha inTepsadi T ;
#1) - noxinua pissmui Xnp —X();
ci(t),czx(t) - OLIHKH JHCITepeil Ta JHcIepeii MoXifHo X(1);
CD( ) - iHTerpaJ iMOBIpHOCTI;
+ - 3HaK BHKHLY.

Bpaxosyiouu, 110 BHKHL 32 PaHHYHO NPUILYyCTUMHK piBeHb O3Hauae
punHKHeHHs AC Ta XapaKTep HOro MOXOMKEHHS BUIAJKOBHM, BEJHKY YBa-
ry no cefe 3BepTae OLIHKA iMOBipHOCT BiICYTHOCTi BUKHAIB Ha iHTepBasi
yacy T, wo poarasgaeTbesi. OCKiJIbKH B TAKiH NOCTAHOBI MOXe LiKaBHTH
CHTYallisf, KOJIH BHKHIH € PIIKHMH TOMIAMH, TO MOMEHTH BHHMKHEHHS BH-
KB MOMJIMBO BPaXOBYBATH NMPUOJM3HO HE3aJE)KHHMH Ta PO3NOJiLe-HUMH
3a 3akoxoM Ilyaccona. Tofli MOXJIMBO OTPHMATH BHPa3 pOSpaxyHKy MOTOH-
Horo sHaueHHs x(1), fke 3 Bigomoio (3afaHoI0 ¥ TaKOK, IO BHMAra€Tbes)
imogipuictio (P1) He Gyse BUKHIOM, T06TO Gy/le 3HAXOJAMTHCH B 30Hi HOP-

ManbHoro dyHkuioHyBaHus TA:
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OcKiNbKH, BHNamkoBui mpouec X(t) HecTauioHapHHH 3a MaTeMaTHuy-

HUM OYiKyBaHHAM My(t), To BUMora jlo He3MIiHHOCT My Ha iHTepBasi Jacy
T, wo posrnsigaeTsest, He BUKoHyeTbes. lle TakoX BiHOCHTBCH i 10 iHIUIHX
CTaTHCTHYHHX owiHok mpouecy X(t). Tomy Heo6XiHO PO3PAXYHOK CTaTH-
CTHYHHX OLIHOK nposd;m-m 32 KOB3aIOYHM iHTepBaJiOM 4acy.

[lpoananizoBaio TexHiuHi 3acobu, Ha AKHMX JOLLIBHO [POBOJHTH pea-
aizauiro CAK I'B. Ha#i6inbir nepeneKTUBHUMM BH3HAYEHO MIKPOIPOLECOPHI
saco6u (PEMIKOHT, B10 ta inwi), Ha 6asi sikux MoxauBa moGynoBa
PHYYKHX i€papXiYHHX CHCTeM 3 LIMBOBOK Ta [eHTPAli30BaHOIO KOOpAHHALi-
€10.

B npyromy posmijai rnposeleHa po3pofKa Ta NOPIBHSLHHH aHai3
6asoBux anaroputmis CAK I'B.

Ha ocHOBi MaTeMaTHUHHMX 3a/eXKHOCTEH, NPHBEJEeHHX B [epLIoMYy
poafini, 6yno pospobnexo HactynHi BapianTé CAK I'B, ctpykTyphi cxemu
AKUX 300paxkeHo Ha maJ. l:

a) aNrOpMTM PO3paxyHKy rapaHTyiodoro saaxoro sHadenusi (APT3) peani-
30BaHO Ha OCHOBI MaTeMaTHyHoi 3aiexHocti (1), wo BusHauae noTouHy iH-
TEHCHBHICTb BHKH/IB PeryJloeMoi KOOpAHHATH 3a piBeHb BHHHKHeHHs AC.
PesynbraT HeMoroaeHHs! OLHKH MOTOYHOrO 3HAYEHHHA L€l iHTeHCHBHOCTI
i3 3ajlaHKHM 3HAYEHHSIM, 10 BH3HauaeThes 3 NMOTPiGHMX yMoB (3ajaHa iMo-
BipHicTh GesaBapiiiHoi poboTH Ha 3ajaHoMy iHTepBasi gacy), € BXOIOM pe-

IyJsiTOpa iHTEHCHBHOCT BUKHJIB, Kepyloua Ais SIKOro - 3HaueHHs X °A, o

rapaHTye BiICyTHiCTb BUKHIiB X 3a piBenb BunukHenHs AC (CAK B 1.1);

—d

e EETRIN
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_ Lk
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6)
v R R e RN i : K .[n. e
g7 FupgPr
BPI3/1 L) oK [
Ox, Ox Fith”
BPCO 2 peuce
CAP
B)
f fx i-r1
,],T ,[,XDPJ,PT
Peryan{U | X.
BPI'3]1 Top OK :
APT3 Ox, OX BPCO CAP

Maun. 1. CrpykrypHi cxemu Bapiautis CAK I'B (EPCO,BPIB,BEPI'3]] - 6.10kH
PO3paxyHKY: CTAaTHCTHYHHX OL[HOK, iIHTEHCHMBHOCTI BHKHIIB; 3aJJaHOTO 3HAYEHHS,
1o rapaHTye 6esaBapiliHicTh)
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6) wo BigpisHAeTbes Big “a” Toukom BinGopy iHdopMauil AN PO3pPaxyHKY
CTATHCTHYHHX OLUHOK, fIKi BXosaTh 1o (1) - po3paxyHOK NPOBOXMTBCA 3a iH-
dopmauieto npo AX (nenoromkenns X i X °4) (CAK I'B 1.2);
B) API'3 peanizoBano Ha OCHOBI MaTeMaTHuHOi 3aiexHocti (2), uo Gesro-
Cepe/iHbO BH3HAUAE TOTOYHE 3HAYCHHS KOOPAHHATH X °0 3 ypaXyBaHHSM
safaHoi iMoBipHocTi GesaBapiifHoi po6OTH Ha 3aJaHOMYy iHTepBasi uacy
(CAK ID 2.1);
r) Mo BilPi3HSETLCH BiA “B” TOYKOW Bigbopy iHOpMaLil Ais PO3PAXYHKY
CTATHCTHYHHX OLIHOK, SIKi BXOASTh 0 (2) - po3paxyHOK MPOBOAMTHCR 3 iH-
dopmariero npo AX (CAK TB 2.2).

Peanizauiss po3pofieHUX ajropdTMiB Ha CIrleliasi3oBaHUX peryJio-
IOYHX KOHTpoOJiepax 3 MpobJieMHO-CPi€HTOBAHHM IporpaMHuM 3abesrneyen-
HAM Ta (IKCOBAHHM KPOKOM KBAHTYBaHHSI NMOTpebye CyTTeBHX BHTpaT 06-
UHCIIOBAMBHUX pecypeis, a Ha EOM (3 BiJbHUM mporpamyBaHHSM, [TaKeToM
[PUKAANHUX [IporpaMm), xouya npoGiema oGUHCTIOBATBHUX PeCypeiB IIPaKTH-
YHO 3HIMAETHCSH, OHAK ICTOTHO 3POCTAE Yac PO3PaxyHKy IpPOrpaMH, WO Mo-
Tpebye 30iMbleHHS KPOKY KBaHTyBaHHSI yacy. OcTaHHE€ NPH3BOAHTH [0
3pocTaHHs 3anisHioBaHHs B Koutypi CAP Ta 3poctaHHsl gucnepcii perysioe-
MOl KOOD/IHHATH.

Merta crpouleHHs MaTeMaTHYHHX 3ajeXXHOCTEH, L0 BHKOPHCTOBY-
1oThest 8 API3, mosisrae B migroToBui 1X 10 TeXHiYHOI peasisallil.

3ajaua CIpOIIEHHs 3 MPHITYCTHMOIO TOYHICTIO BWpillleHa JJisi Pi3HHX
BapiaHTIB IISXOM 3aMiHH 3a3HayeHHX BHpasiB, a0 1X YacTHH, Ha 3ajex-

HOCTi, W0 iX anpokcuMyloTh. [l ysara/ibHeHHsi pesynbTaTiB 6ysio MpoBe-

JIeHO HOPMYBAHHS 3MiHHMX, 110 BHKoprcToByoThest B (1) i (2), sa Xpp Ta

YacoM 3ami3HIOBaHHS B Kasani perymosanus OK (T). Otpumani BHpasu
AO3BOJISIIOTh CYTTEBO CIIPOCTHTH HeoOXifHi OGUHCJIEHHS. Hanpuxnag, pos-
PaXyHOK 3aJaHOr0 3HaYeHHs peryJioeMoi 3MiHHOI, WI0 rapaHTye Ges-

aBapilHiCTh, MOMJIHBO OTPHMATH 34 BHPA3OM:

f
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fie KoedillieHTH C; BHOHPAOThCS 3a TaGJIHLE, BUXOASYH 3 MOTPi6HOI iMo-
BipHOCTi GeaaBapiiiioi po6otu Pr (0.95,...,0.99) Ta intepsany wacy T (501,

801, 1001, 12071), 115 AKOro PO3PAXOBYETHCS 1S iIMOBIPHICTE.

Poapo6iieno mporpaMHo-TeXHIYHHH KOMILIEKC HaliBHATYPHOTO MoJie-
JIIOBAHHS Ta MPOBEEHO MOPIBHSUIBHHH aHaNis BIUVIHBY ampoKcCiMallidHMX
BHpasiB, 1o 6yad oTpuMaHi, Ha eperTuBHicTh poGotd CAK I'b. Ananis nin-
TBepAMB iX npauesgatHicth.. OWHKY edeKTHBHOCTI po6oTH cHcteM 6yJio
3[ifCHEHO 3a JIONOMOroK obrpyHToBaHoro Kputepis. BiH cknagases 3 Hop-

MOBAHHX: IHTErpasbHO1 OLHKY BHTPAaT e(eKTHBHOCTI, OLIHKH DIi3HHII Mix
MHCHOK Ta JO03BOJIEHOIO KiJbKICTIO BUKH/IB 32 Xppp, ¢dyuxuji wrpady y pasi

Buxony 3a Mexy BHHHKHeHHS AC. [TopiBHAJIBHUA aHanis edeKTHBHOCTI po-
6oTH n'ATH anbrepHaTHBHHX BapianTiB CAK I'B, BKIOYaroud BifloMHH, 103-
BOJIMB BHUSBATH A0LibHUEA 1o Bukopuctanus - CAK I'b 2.2 TlpauesnatnicTs
anroput™iB y cknani CAK I'b nmepesipena npu pisHHX ymoBax po6OTH cHe-
TeM, B TOMY YHCJi 1IPH BHCOKO-iIHTEHCHBHHX KOOpJMHATHHX Ta NOCHTb Be-
JHKHX NapaMeTprHuHux 36ypeHHsAx. PparMeHT MOJeJIOBaHHA TepexifHuX
npouecie 8 CAK npusegeno Ha mau. 2, ge: 1 - rpaHHYHO NPHIYCTHMHH piB-
eHb Xpp; 2 - 36ypeHHs MPUKJIaAeHi Ko Kepymwouoi fji; 3,4 - 3ajane 3HauUeHHS,
mo rapautye GesasapiiiHicts, ke pospaxoano sigomoio CAK I'B (3) i
CAKTB 22 (4); 5 - sanane snauenus koutypy CAP Ges kopexuii; 6,7,8 -
peryJioeMa 3MiHH4, BianmoBigHo y kouTypi CAP 6es kopekKili, 3 KopekKIi€io,

uto apjitcHioeThen Bimomolo CAK I'B, 3 kopekuieio, 110 3IiHCHIOETBCS
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Man. 2. dparmentu monemosanus po6otu CAK

-

13
CAK TB 2.2. Ilepexigni npoueck BigoGpaxaioTh CHTYaIlil0, KolH 6asoBui
koutyp CAP crae uecriiikum (uac 3amisHIOBAHHS B KaHali peryJoBaHHSA
36inblIyeThest B MOoMeHT uacy 100T B 2 pasu, B MoMeHT uacy 2507 - B 4
pasu).

INopisusibuuit ananis pobot CAK I'b 2.2 3 sinomum Bapiantom CAK
I'b nmigTBepauB mepeBary mepuuoi:

- MOTOYHMH iHTepBa/l Yyacy PO3PaxyHKy CTATHCTHUHHX OLIHOK Perysioemol
3MiHHOI 3MeHbILHBCA Y 25 pasis, 1110 3HAYHO 3HHSUMO iHEPLIHHICTD CHCTEMH
B LiJOMY;

- cepefHi BTpaTH e(eKTHBHOCTI 3MeHbLIH/HCh B 1.8 pasa npu HeaHauHOM
(na 1%) 3menbiuersi iMoBipHOCTI Ge3aBapiitnol poGOTH Ha 3aJlaHOMY iHTe-
pBani. OcTaHHE MOSICHIOETHCS HAGMAWXKEHHAM B CEepelHbOMY A0 MeXi BH-
HHKHeHHA AC.

fIk BapianT, posrisHyTo peanisaniro CAK I'b Ha mikponpouecopHom
kouTtponepi PEMIKOHT P-130.

B TperhoMy pPO3RiNi pO3ISAAIOTHCH MUTAHHS MiABHIIEHHA edek-
THBHOCTI Ta poapobku Metomuks Hanaromkedns CAK I'b.

Pospo6neni CAK I'b moXxnuBO po3rnsgaTd sk JBOKOHTYDHi, B SIKHX
30BHIlUHHM KOHTYPOM GyJie KOHTYP KOPeKLii IOTOYHOro 3HayeHHs safaiodol
KOODAMHATH /ISl BHYTPILIHLOIO KOHTYPY pery/ioBaHHA. OCKiJIbKH KOpEKLis
3a/laHOTO 3HAYeHHS /ISl BHYTPIUIHbOTO KOHTYPY BHKOHY€ posib 36ypeHHs,
TO, KpiM 3abeaneuenHs GesasapidHoro dyukujoHysanust OK, BoHa BHKIHYe
NIOJATKOBI MepexiiHi mpolecH i 3pocTaHHs AMcrepcii perymoeMoi Koopau-
HaTH. OueBHAHO, 11O TaKe fBHILEe HeGaxaHO, TOMY LU0 BOHO 3HHXKYE AKICTh
KepyBaHHs, 30KpeMa: - MOTipIIyeTbCs 3HaYeHHS KPUTEpPis ONTHMAJbHOCTI
dyukuionysanus OK; - 3pocTae chpaiioBaHHs BY3JNiB BHKOHABUMX MeXa-
HU3MIB Ta TIPHCTPOIB KePYBAHHS HHMH.

[MomonaTi MpoTHPiYYs, LU0 BHHHUKJO, MOMIIHBO 3a [OTIOMOIOK KOOp-
nMHalii po6OTH KOHTYpPiB pery/ioBaHHS i Kopekuii 3asnaHHs. Ilpu ubomy

“koManga” Ha 3MiHy 3ajaHoro 3HaueHHs (kopekTywoua nis) Gyme 3nil-
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HIOBATHCH TIIbKH TOJi, KOJIH 3MiHa perynatoemol Kopauuat OK, 1o BHKJIH-
KaHa Jli€lo Ha Hboro 36ypeHb, Oylie crmiBnafatv 3 Heob6XiHOW Ti 3MiHOK IpH
Kopexuii. B qHckpeTHOMY Yaci KoopAHHaLUisi poGOTH KOHTYPIB pPeryJ/ioBaHHS

i KOpeKllil 3aBJlaHHs 3/AiHCHIOETbCA 34 HACTYIIHUM BHPA3OM:

v

.
3 K K razmx rag rsx

1 % . » « < X- e N
min{ x; ,X; }, OpAX; 2X,;  ,X;  SX; WK 22X,

A

raxm _‘< K K rsna rsng rsx
i — g s g s . =X . &
X max| x; ,X; opax; <x; ,X; 22X, TWX; <X,

(4)
rsn )
Xj., » TPH IHIIMX yM@Bax
“

X. X XT‘3JI & P q o
Je i3 xi s - [TOTOYH1 3HAYeHHA BIANOBIAHO PeryJ/iemMol KOOpJHHATH,

3aJIaHOT0 3HaueHHS, WO CKOPeroBaHo y BiANOBiJHOCTI 3 BAMoramu jo 6Ges-
aBapiHHOCTI, 3aflaHOTO 3HAYEHHST PeryJioeMoi KOOPIHHATH Mic/s KOOpMIH-
Hamit; X, Xf_? ?.ix rornepesHi 3HaueHHS.
TMopiBasbHui ananis po6oru CAK I'B 2.2 i CAK T'B 2.2 3 xoopnuna-
LI€I0 KOHTYPIB peryJiOBaHHS Ta KOpeKUi 3aBJaHHS IM0Ka3as, 110:
- JIMCIiepcis MOMMJKH peryJilOBaHHS 3MeHIIyeThess B 4.3 pasa, aucnepcis
Kepytouoi Jii ameHmyeTbest B 1.95 pasa, cepefiHi BTpaty epeKTHBHOCTI 3HH-
KyloTbest Ha 5%;
- NIPH BHKODPHCTAHHI alTOPHTMY KOOPAMHALIl, KOJMH BHYTPIIUHIA KOHTYp pe-
TYJIIOBAHHSl BUKOPHCTOBYe BHKOHABUHH MeXaHi3M ¢ MOCTIHHOW IIBHJIKICTIO,
BIA€ThCH 3MEHBIMHTH KLMBKICTh BKJIOYEHb LBOrO MeXaHismy B 1.5 pasa.
Onuaxk, npu po6oTi B 30HI 6MH3bKii 10 rpanHuli BHHHEKHeHHS AC, BH-
KOPHCTaHHA IPUBEJIEHON0 NPHHLKIY MOXe [PH3BECTH A0 TOTO, HIO MpPH Aii
Ha CHCTEMY JOCTATHbO TPHBAJHX i BEIHKMX KOOPIMHATHHX 30ypeHb BHMOrY
no 6esasapiiHocti Gyje nopyweno. ns nos6asiedHs Bif Takoro Hefama-
HOTO SIBHILA AJrOPUTM KOOPAMHALLI, SKHMH 3alpONOHOBAHO, AEKiJIbKa YCK-
JaJIHIOEThCS, HAPOULyBAHHAM HOro JIOTIYHOKW BHOIPKOI yMOBH 3aCTOCYBaH-

Hf KoopauHauii. [Jns goro pospaxoByeTbesi MPOrHO3yeMe 3HaYeHHS pery-

™

15
moemoi Koopauuatu X(t) Ha yac tnpr Brepen sa BUpasoM:
X(t) — x(t - at)

at

Y BMNafKy MepeBHILUEHHS MPOTHO3YEMHM 3HAYEHHAM perysilemoi Ko-

X(tnpl-) = tnpr - X(t) (5)

opIMHaTH Ha yac tnor = T sHavenss 0.95Xup (sHaueHHs BM3HaueHi B X0l

JIOCTI/IKeHb) - BHKOPUCTAHHSI KOODAMHALIl NPHIMHAEThCS i KOpeKuis 3a-
JaBaJibHOl fIil 3[iACHIOETCS 32 BHKOPHCTOBYEMOIO 3aNeXKHICTIO, HAIPHKJIAL
za (3).

Bipuuii BHOIp KPOoKy KBaHTYBaHHS BH3Hayae B UIJIOMYy SKiCTb Kepy-
BaHHS 3 OJHOro GOKY i edeKTHBHICTb PO3NOALTY 06YHCIIOBANLHUX pecypciB
3 inwmoro. [Ipudomy nepiua 3pocrae 3i 3MeHIUEHHAM KPOKY KBaHTYBaHHS, a
Apyra npu Horo 36inbueHHi. O4eBHOHO, WO IS MPAKTHYHOTO BHKOPHCTaH-
usa CAK I'B Heo6xinHO MaTH peKOMeHJalli 10 BUGOPY KPOKY KBaHTYBaHHS.
IMpu uboMy MOMUJIHBI [Ba TAXOAM [0 peatisalii alTOPHTMIB KepyBaHHS, L0
rapanTyioTb 6e3aBapiiricT TA. Ilepiunii, KOJH aATOPHTMH KepyBaHHSI pea-
Ji3yi0Tbesl Ge3rnocepeiHbO HA MIKPONPOUECOPHHX PeryJsiolduX KOHTDPOJIe-
pax 3 npobiaeMHO-OPIEHTOBAHMM [porpaMHHM 3abesredeHHAM i QIKCOBAHHM
KPOKOM KBaHTYBaHHsS. JIpyruil, KOJIH aJrOPHTMH KepyBaHHS peasisyioThCst
Ha BepxuboMy piBai B EOM (iepapxiuna ctpykrypa), sika ¢popmye yCTaBKH
KOHTypaMm perysioBaiHsa. B mepuiomy Bunanky HeoOXilHO BH3HAYHTH MakK-
CHMa/bHO BeJHMKe 3HaueHHSI KPOKY KBaHTYBaHHS JJIfl BCiX POSPaxyHKOBHX
BHpa3iB aqroputMa KepyBaHHs Ge3 BTPAT TOUHOCTI KEPYBaHHS 1 SHHXKEHHs
BUMor fio GesapapiliHocTi dyuKiionyBauusi TA. B apyroMy BHMagKy BHHH-
Kae 3ajauya MaKCHMaJbHOTO 3BUIbHEHHS OGYHC/IIBaAbHHX pecypcis EOM
BEpPXHbOrO PiBHS, AIs IX eeKTHBHOrO PO3MOALTY MiX 3aiadyaMH, IO PiBHO-
GixkHo BUpimyloThes. B Xoai AocutikeHb pospobieHo peKOMeHAalil A0 BH-
60opy KPOKY KBaHTYBaHHS.

Poapobaero metomuku HanaromkeHus napamerpis CAK I'b mns psox

BapiaHTiB IX peasizallii: a) 3 po3paxyHKOM 3ajaHOro 3Ha4YeHHS, L0 rapas-
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Tye Ge3aBapiiHiCTb, 10 CHPOlUEHMM BHpasaM; 6) 6e3 CTPOILEHHS OCHOBHHX
PO3pPaxyHKOBHX 3aJleXXHOCTEH.

B uerBepTroMy PO3HiNi PO3TIAHYTO BHKOPHCTAHHS aJrOPUTMIB Ke-
pyBaHHS, IO rapaHTyioTh Ge3aBapiiHicTb, Y cKaajli cucTeM GesnocepeHbo-
ro UM$ppoBoOre KepyBaHHs MOJIOTKOBHMH JpoGapKaMH i npecaMH-rpaHyJiaTo-
pamu Hosornonrascbkoro KoMmGinaTa X/iGonpoayKTis.

OG6rpyHTOBaHO i MiATBEPMLKEHO IMITAUiHHUM MOJEJNIOBaHHAM Ha LMd-
POBHX MOJEJAX AOUIMbHICTD 3aCTOCYBaHHS po3pobJeHHX aNTOPHTMIB rapas-
TYIOUOTO KepyBaHHA /1 MOJIOTKOBHX Apo6apoK i mpecis-rpaHynsTopiB.

CAK I'b monoTkoBHMH apoGapkaMu i NpecaMu-TPaHyJasSTOpaMH, LIO
6yn0 pasaobieno, BKIOUAOTh N0 cebe: a) KOHTYp PEryJioBaHHSI CTPyMy
HaBanTaXeHHs npusoxy enektpomsuryda (ITEJI) mpo6apku i KoHTyp Ko-
peKIll 3a/laHOT0 3HAYeHHSI CTPYMy HABAaHTAXKEeHHS 3 BHKopHcTanusm API3
3 KOOpOMHALl€; 6) KOHTYp perymioBaHHs cTpymy HasaHTaxeHHs TTEJ]
MaTpHIli Tpeca 3 KOHTYPOM KOpeKllil 3aJaHoro 3HauyeHHs CTPyMy HaBaHTa-
KeHHSl | KOHTYPOM peryJioBaHHSl TeMIepaTyp IpaHyJsita 3 BillIOBiIHOKO
KOPeKLI€K 3a/laHOr0 3HAYEeHHS TeMIepaTypH.

B axocti 6230BUX aJIrOPUTMIB KepyBaHHsS KOHTYDiB pery/iioBaHHS BH-
KopucroByloTbest [lJ-anropuTme 3 nporHosyeMoro Kopekuieio. Tak fK B
3asHaueHHX HinsiHKax TA o6nagHaHi BAKOHaBUMMH MeXaHi3MaMH MOCTiHHOT
IUIBUAKOCTI, TO BCi Pery/isiTOpPH BHPOOGJSIOTH MIHPOTHO-IMITYJIBCHO MOJIY/IbO-
BaHWHM BHUXIJHH# CHTHAJ.

CHerema KepyBaHHS, IO BifJTa/PKeHa Ha BHPOTIIHHX MOJeJIfiX, BIpPO-
BajkeHa Ha Hosononrascekomy KXII. B nepiox mocninmoi exkeruryarauii
OTPHMAHO MpaKTHYHI MNiATBEpPMKeHHs 11 BHCOKoe(eKTHBHOI poBoTH, IO
NO3BOJIAE PEROMEHJYBATH 11 JIS IIHPOKOTO MpPakTHYHOrO 3aCTOCYBaHHSA B
CHCTeMaxX aBTOMATHYHOIO KepyBaHHSA MOJIOTKOBHMH npoéapxahm i [npecamu-
TpanyisTOPaMH.

BHUCHOBKH

1. Jlna TI1, y skuX MigBHIIeHHS e(peKTHBHOCTI [0B'S3aHO 3 PH3HKOM

-
™
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BHHUKHEHHS aBapidHol ciTyallil, 3aNpoNoHOBaHO YIOCKOHA/eHi CHCTeMH aB-
TOMATHYHOIO KepyBaHHsl, 10 rapaHTyioTh 6esaBapidHicTh QYHKLIOHYBaHHS
TeXHOJOTIYHUX arperaTiB 3 NOTPiGHOK iIMOBIPHICTIO.

2. TopiBHspHEH aHai3 eQeKTHBHOCTI po6OTH BapiaHTIB CHCTEM ra-
PaHTYIOUOro KepyBaHHS [03BOJIMB BilOKPeMIHTH HaWGIbII NOIIBHILIMA [0
3acTOCYBaHHsA - Gearocepe/iHiil PO3paxyHOK NMOTOYHOro 3afaHOro 3HaYeHHS
peryJoeMoi 3MiHHOI 3a OUiHKaMH CTAaTHCTHYHHX XapakTepPHCTHK, OTpH-
MaHHUX 32 iHhOpMaLi€l0 PO IOMUJIKY PeryJniBaHHs.

3. Pospo6nenuit anropHTM KoOpAMHaLii polOTH KOHTYpiB pery-
JIOBAHHA | KOpEKUil 3a/laHoro 3Ha4YeHHsI peryJioeMoi 3MiHHOI 3abearneuus
JHUKEHHS iHTEHCHBHOCTI BJACHOrO PYXY CHCTEMH i, IK HACJIIOK, MiIBH-
mue 1 edekTHBHicTh. BUKOPHCTAHHS aArOpUTMa KOOPIHHALl [03BOJISE
CYTTEBO 3HH3HTH KilbKiCTh BKJIOYEHb 10 po6OTH BUKOHABUMX Mexéﬂismin,
wo 36iabilye X HaLiMHICTh Ta TePMiH eKCIIyaTallil, CKOpoUye MpocToi Ta
BHTPATH Ha iX PeMOHT.

4. Y3saraJibHeHHsI pPes3yJbTaTiB MPOBeleHHX JOCAKEHb J03BOJHUIIO
pO3poGHTH METOJAMKY Halaro[KeHHs [apaMeTpiB CHCTEM aBTOMAaTHYHOIO
KepyBaHH$, 110 TapaHTyioTh Ge3aBapiiHiCTD.

5. Poapo6iieHi aJlrOpHTMH MOXKYTh 6YTH peaisoBaki:

a) npu po3pobui HOBHX CHCTeM aBTOMATHYHONO KepyBaHHS, B KOM-
TJIeKCi 3 alfOPHTMAMK perymioBaHHA (Ha OMHUX TeXHiYHHX 3aco6ax);

6) npu MojepHisalil BXKe iCHYIOUMX CHCTeM, 3 IX peaJjisauiero Ha
EOM (konTpoasepi), wo € AOUNbHIIIMM, Ae BHPIMIYIOTbCA 3afaui Gimbil
BHCOKOTrO i€papXidHOTO PiBHS KepyBaHHS.

6. IMpomucnosi sunpobysanus CAK I'B MonoTkoBHMH mpobapkamy i
[pecaMH-rpaHyIaTOPAMH TiATBEPAHJH 1X e(eKTHBHICTb, TaKOX B YMOBaXx,
KONM TPaMLiHHI cHeTeMH cTabinisaii 6yau HempalesaaTHi.

7. BripoBajKeHHs] aNrOPUTMIiB KepyBaHH{, mo Gynu pospobuieni, y
cKJajl cHeTeMH GearocepeHbOro UHMPOBOro KepyBaHHA MOJOTKOBHMH

apofapkaMH i MpecaMH-TpaHynsTOpaMH Komb6ikopmosoro sasofy Hosomos-
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JIOTIYHUX arperatis Ipu sbeperkeHHi BUMaraeMoi iMOBIpHOCTI GesBiIMOBHOI
po6OTH, aBTOMaTH3YBAaTH ITyCKOBI PEXHMH, YCYHYTH TNPHMYIIeHi 3yMHHKH

XO/ly TeXHOJIOTIYHOTO mnponecy 3a NpUYHHOK BHHUKHEHHS AC, 3HU3HUTH Ki-

JIBKICTb HeperJiaMeHTHHX o6C/AyroByBaHb BUKOHABYHX MeXaHiaMiB MocTiHHOI

LUIBHIKOCTI.
8. Pospobneni anropuTMH MOXYTh 6yTH Jlerko peasizoBaHi Ha 6asi
Cy4acHol MiKPONpOLeCcopHOi TeXHIKH, BOHH € MNiACTABOIO 0 BIPOBAKEHHS

6e3MIOIHHX TeXHOJIOTIH.
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Pa6ora cofiepxUT TeopeTHYeCKHe H IKCMEepHMEHTajlbHble HcciefoBa-
HUSI BOMpocoB 3(PpPEKTHBHOrO ynpaBJeHKs TeXHOJOIHUeCKMMH arperaTami.
YcoBepiieHCTBOBAHB! aJITOPHTMbL YIIPABJEHHS, TapaHTHPYIOLKe C 3aflaHHOK
BEPOSITHOCTBIO 0e3aBapuHHOCTE (yHKIMOHHpoBaHUsE TA, 3KcTpeMyMbl
GyHKUHM 3PPEeKTHBHOCTH KOTOPbIX HAXOAATCH BOJH3H MK 3a paHULEH
AOMYCTHMbBIX PeXHMOB. AJNTOPHUTMbI [TOBBILIAIOT KayecTBO paboTel CHCTEMBI,
TeXHHKO-9KOHOMHYeCcKHe MoKasaTesd TA B 11eJoM, B YaCTHOCTH, CPOK 3KC-

nayaTaudd HCNOJHHUTEJBHRIX MEXaHH3MOB.
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anteing conirol algorithms for the technological units.

The thesis for Master of technical Science degree, speciality ‘
05.13.07 - Automation of the technological processes and productions,
Odessa State Academy of Food Technologies.

The thesis comprises the theoretical and experimental researches
into the problems ol efficient control of the technological units. There had
been modernized the control algorithms, guaranteeing the accidentless
functioning with the preassigned probability of the technological units,
having their elliciency function exteremums near or over the beundary of
admissible regimes. The algorithms elaborated increase the quality of sys-
tem’s operating, the technical and economical indices of the technological
units on the whole, and, specifically, the exploitation period of actuation
mechanisms.

Knouosi ciioBa: edeKTHBHICT, 6€3aBApIHHICTb, aJTOPUTM KePYBAHHS.

Tup. 100 sx3. 29.04.96 r.




