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METO/IbI U MOJEJIA ABTOMATHU3UPOBAHHOM JIMUATHOCTUKHA
TEXHUYECKOI'O COCTOSAHUA OBOPYJIOBAHMS,
INJIAHUPOBAHUSA PEMOHTOB U PACYETA
KO2®OPUIMUEHTOB 'OTOBHOCTHU HEPI'OBJIOKOB T2C U A2C

Hayuonanvnwviii mexnuueckuti ynueepcumem «XapbKo8CKUl NOJUMEXHUYECKUU UHCIUMYN)

Cpenun HamboJiee BaKHBIX U aKTyaJbHBIX MPOOJIEM TEIJIOBOM M aTOMHOM IHEPTEeTUKH
0co00€e MECTO 3aHMMAIOT 33/1a4i PAIMOHAIBLHOTO TJIAHUPOBAHUS M OPTaHU3AIMH PEMOHTHBIX
paboT Ha PHEProOIOKax IIEKTPOCTAHIIUN U pacueTa uX KO3(PPHUIIMEHTOB TOTOBHOCTH Ha OC-
HOBE Pe3yJIbTaTOB JTUArHOCTHUKU TEXHUYECKOTO COCTOSIHHS 000pyaoBaHus. Pemenne aTux 3a-
a4 B MpakTUKe 3Kcruryaranuu 3HeproosokoB TOC u ADC maer BO3MOKHOCTH TOBBICHUTH
YKOHOMHYECKYIO 3()(DEKTHBHOCTH MPOBEIACHHSI PEMOHTHBIX PabOT W OMPEICIIUTh ONTHMATb-
HBI pe3epB MOIIHOCTH JHEPrOCHUCTEMBI, HCOOXOIUMBIN TSI KOMIICHCAIIMHA HEIOBBIPAOOTKH
AJIEKTPOIHEPTUU U3-3a MPOCTOS YHEPTOOIIOKOB BO BPEMs PEMOHTOB, 00ECIIEYHB, TAKIM 00pa-
30M, CTa0MJIBHOCTH pabOTHI SHEPTrOCcUcTEeMHI [ 1-3].

B nacTosmieit ctaThe nmpeyioKeHbl METOAbl, MOJICH U MTOIX0IbI K PEIICHUIO ITUX aK-
TYaJIbHBIX 3aJ1a4, KOTOPBIE MOTYT OBITh MCIIOJB30BaHBI ISl Pa3paOOTKH CHEIHATU3NPOBAH-
HBIX HHTEJUICKTYAJIBHBIX MPOTPaMMHO-TEXHHUECKHUX cpeacTB, Bxoasamux B ACY TII aunepro-
6mokoB TOC u ADC.

Texaudeckoe coctosiHue 000PYyIOBaHUS YHEPTrOOJIOKa B MEPUO IKCILTyaTallUHA OIpe-

AENAETCs 3HAYCHUAMH psila TMarHOCTHYECKUX QYHKUMH F),i=1,m, KOTOpbIE SBIIAIOTCA Me-

pamu KayecTBa €ro (G)YyHKUHMOHHPOBAHHS B MOMEHT BPEMCHH T, j =T,,T. ABTOMaTH3HpPO-

BAHHYIO JUArHOCTHKY TEXHUUYECKOTO COCTOsTHUA 00opyaoBanus sHeprodmoka TOC mwim ADC
MOXHO TPOBOJUTH C MOMOINBI0 MAaTEMATHYECKUX MOJIECJIEH TEXHOJOTHYECKUX IPOIECCOB,
MPOTEKAIIINX B 000pPYIOBaHUH, KOTOPhIE OOBEAMHEHBI B €AMHYI0O UMUTAIMOHHYIO MOJEIb
9HEPro0I0Ka, JOCTATOYHO XOPOIIO OMUCAHHYIO B padoTax [4-6]. OTMETUM JUIIb, YTO €IIU-
Has UMUTAIMOHHAs MOJIETb SHEProOJIOKa, OPraHM30BaHHAs B BUE JTOTUKO-YUCIIOBBIX OTIepa-
TOPOB pacyera MapaMeTpoB TEXHOJIOTMYECKHUX IPOLIECCOB B €ro 00OpyIOBaHUU, MO3BOJISET
OTIPENIETIATh TEXHUKO-DKOHOMHYECKHUE TTOKa3aTeNd paboThl YHEProOJI0Ka U B3aUMHOE BIIMSTHUE
nmapameTpoB obopynoBanus. [Ipu Takom moaxoae mporecc aBTOMaTU3UPOBAHHON TUATHOCTH-
KM TEXHUYECKOTO COCTOSIHUS 000pYI0BaHUS CBOJUTCS K CIIEYIOLIEN poLeaype:

1. IInanupoBaHre W OpraHu3ansi HEKOTOPOU CEPUH MPOBEPOK H{nl,nz,... T }, KO-

> m
TOpbIE MPEACTABIIAIOT COO0M YMCICHHbIE SKCIIEPUMEHThI Ha €IMHON MMHUTAllMOHHON MOJIENH
3HeproOioka A,,i =1,m 1 Bcero IMarHoCTUPYeMOro 000pyI0BaHNUS;

2. OnpesneneHue BO BpeMs SKCIUTyaTallid Ha OCHOBAaHUU IOKa3aHUN KOHTPOJIBHO-
M3MEPUTENbHBIX TPUOOPOB CUCTEMBI TEIJIOBOW aBTOMATUKHU U U3MEPEHUH sHeprolioka 3Ha-

YEHHUsS BXOJHOIO BO3IECUCTBUSA Y;,i =1,m , KOTOPOE B KAYECTBE NCXOJHBIX JAHHBIX MOCTYNACT

B UMHUTAlMOHHYIO MOJENb YHEProOnoka A;, U OTKIMKA MOJEIH Ha 3TO BO3JEHCTBUE KaK 3HA-
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YeHUs AMAarHoCcTUYecKor GpyHkuuu F; (pesynbrar npoBepkH). C 3TOH LENbIO PeIBapUTEIb-

HO peIlraeTcs 3ajada ONTUMH3AINH BEIOOPA MMPOBEPOK, OTPEACIISIONINX TEXHIYECKOE COCTOSI-
HUE 000PYIOBaHUS YHEProOI0Ka, KOTOpPAsk COCTOUT B TOM, YTOOBI 00IIIee KOJIMYECTBO MPOBE-

pOK ObIJI0 MUHMMaNBHBIM [I — min, a kaxzaas mposepka 7,7 = 1,m BKIrodayna Obl B ceds
MAaKCHUMAJIbHO BO3MO>XXHOC KOJIMYECTBO I/IH(i)OpMaHI/II/I ITE, — max . [loJHOEe KOJINYeCcTBO HH-
1

dbopmanuu, coaepikameld anroputM MpoBepok [ OTHOCUTENBHO TEXHUYECKUX COCTOSHUUN
o6opynoBaHus 3HEproOIoKa S, paBHO
- S.

L g =1 +1 +..+1

/My /Ty

3. ConocraBiieHHEe 3HaYECHUH IMAarHOCTHYECKUX QYHKIMKA [, HOTy4EHHBIX B PE3YIIb-

TaTe YUCJIEHHOI'0 3KCIEPUMEHTa Ha UMUTAIIMOHHOM MOJIEIN SHEProooKa, ¢ X U3MEPEHHBI-
MU U HOPMATUBHBIMU 3HAUEHUSIMU C LIE€JBIO0 JUATHOCTUYECKOIO BbIBOJA O MPHUYMHAX U (hak-
TOpaxX U3MEHEHMsI TEXHUYECKOTO COCTOSIHUSA 00OpYIOBaHUS U ONpEAEICHUS] BPEMEHHU, OCTaB-
LIETOCs 0 €T0 OTKa3a.

B o6mem citydae, npu IMarHOCTUKE TEXHUYECKOTO COCTOSHUS 000PYIOBAaHUS SHEPIO-
0Jl0Ka C MOMOIIBIO €r0 MMUTAIMOHHOM MOJIeNM B KauyeCTBE JMAarHOCTUYECKOW BBICTYIAET
MHoOTOnapaMmerpuueckas GyHkuus F =F (V(T)), KOTOpasi XapakTepHu3yeT BIMSHUE H3MEHe-

HUS BO BPEMEHHM T BEKTOpa MapaMeTpoB OOOPYIOBAHUS y, = {xl,xz,...,xm}, OTPAKAIOIIUX

YXYALIEHUE IKCIUTYaTallMOHHBIX XapaKTEPUCTUK B MEXPEMOHTHBIA nepuoj, Ha 3hdeKTus-
HOCTbh (YHKIIMOHUPOBaHMs 3HEeproosioka. MMuTaloHHas MoOJeib SHEproodjokKa MO3BOJISIET
IMMOJIYYUTH 3aBUCUMOCTH, KOTOPBIC IPOTHO3SUPYIOT BJIUAHUC U3MCHCHUSA KAXKJ0I'0 U3 IMapaMeT-
poB x; Ha F' BO BPEMEHH T:

F= Fi(xi(r)), i=1lm.
[TockosbKy MPOTHO3UPYEMBIE TTPOIIECCHI U3MEHEHMSI IKCILTyaTAIAOHHBIX XapaKTEPH-
CTUK 000pyAOBaHUs SHEProOIOKa B MEXPEMOHTHBIN MEPUO/I MPEACTABISAIOT COO0M Ciydaii-
Hble (DYHKIIMHM BPEMEHH, JUII UX OMHUCAHUS MOXXHO TMPUMEHHTh MAaTeMaTHYECKUU ammapar
TEOPUU CITyJallHBIX MPOIECCOB. B 3TOM ciydae mpu yclIOBUM HOPMAJIBHOTO paclpeneacHus

Juisk QUKCHPOBAHHOIO MOMEHTA BPEMEHH T =T, j =T,,T, CIy4ailHblil mpouecc x,(t) mpe-
BpallaeTcsd B CIY4alHYI0 BEIMYUHY X = X; (1: ,-), KOTOpasi XapaKTepU3yeTcs OJHOMEPHOM

IUTOTHOCTHIO BepositHocTel f(x).

Pe3ynbTaTroM BEpOSITHOCTHOIO NMPOTHO3UPOBAHUS M3MEHEHHUS IapaMeTpoB 000pyJo-
BaHUs HHEProOJIOKa SIBJIAETCS PAcCUUTaHHAS JUIl HETO BEPOSITHOCTH pabOTOCIOCOOHOIO CO-
CTOSIHUS

R‘p(xi(Tj) < gi): ija}(xi’Tj)dx’ i=Lm, j=10.1,

Xi min
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rae f (xi,rj) — M3BECTHAS IUIOTHOCTh BEPOSITHOCTEH IpoLecca; g; — TPAHUYHO JOIyCTUMOE

3HAYCHHUE X;.

Enwnas yMmuTanMoHHAs MOJEIh JHEPro0JIoKa ITO3BOJISICT OIPEACTUTh COBOKYITHOE
BIIMSTHHE U3MEHEHHS BO BpEMEHH k TapaMeTpoB 000pynoBaHHs SHEproOI0Kka Ha TOKa3aTel
ero paboThI:

k
Fs :ZFi(xi(r,-)),izl, sk<m; j=t,,7.
1 .

BCpOfITHOCTB 9TOI'0 BJIIMAHHA COCTABIIACT

Bp(xi(rj))izl,m; k<m;j=t,,r.

=

Il
—_

PFZZ
1

N3mepenune TeXHOIOTHYECKUX MapaMeTPOB C MTOMOIIBI0 KOHTPOJIbHO-U3MEPUTEITBHBIX
pruOOPOB B MPOLECCE IKCIUTYaTallMM YHEPro0I0Ka MPOBOAUTCSA OOBIYHO B YCIOBHSX pa3iiny-
HBIX CIy4aWHBIX MOMEX U MOTPEITHOCTEH. YUUTBIBAsI 3TO, PE3yIbTaThl H3MEPEHUS MHOTOIIA-

paMeTpHYECKOil MarHoCTHYECKO QyHKIMN F B (PUKCHPOBAHHBIH MOMCHT BPEMCHU T, Ha

NEeHCTBYIONEM O0OPYIOBAaHUM MOKHO PacCMAaTpUBATh KaK MHTEPBAIILHOE OILICHHBAHUE, TO
€CTh KaK MHTEPBAJ MEXKIY CTaTUCTHKAMH, KOTOPBIE COJIEPMAT C ONMPEACICHHON BEPOATHO-
CThIO0 UCTUHHOE 3HaueHue F . Takum oOpazom, mamepsiemyro GyHKIUO F MOXHO paccmar-
pUBaTh KaK CIIyJalHYIO BEIMYMHY M3 BHIOOPKH M3MEPEHUN 71 C HEU3BECTHBIM CPEIHHMM 3Ha-
yeHueM |. MUHMMaIbHOE U MaKCUMaJIbHOE 3HaYeHUsl PyHKIuu F B BBIOOpKE n OyIyT CO-

OTBETCTBCHHO HI)KHEH M BEPXHEW I'PaHMILIAMU JOBEPUTEIBHOIO MHTEpBana F, < F <F_

a BeJIM4YMHA (1 — oc) — JIOBEPUTEILHOM BEPOSTHOCTHIO. MI3BECTHO, UTO B 3TOM Cillydyae BEJIUYHU-
Ha (F - MS \/_) HOJUICKHT ¢ -pacripenenenuio CTeroneHTa ¢ (n—l) CTENEHAMHU CBOOOIBI
n

[7]. 3mecy F' — BBIOOpOUYHOE CpelHEe 3HAUYCHHE PE3yJIbTaTOB MU3MEPEHUN MHOTOINApamMeTpH-

1 »
yeckod QyHknuun F, TO ectb F=—%F , a S — BbOOpoYHas JUCIEPCUs
n r=l
S2=—_%(F. -F).
n—1,a

Torjga nmpouEeHTHBINA AOBEPUTENbHBIN MHTEpBaAN Ul TUarHoctudecko (yHkuum F
IIPUHUMAET BUJL

n=F+t*285\n,

a/2

rae ¢, — BepxHsAsd (KpUTHYECKas) MPOLCHTHAs TOYKA f-pacHpeellcHHs C (n —1) CTEMECHIMU

cBOOO/IBI, TO ©CTh TaKasi, IPH KOTOPOI BEPOSTHOCTh 3HAYCHUH, PEBBIIAIOIINX /- g 12 ,paBHa OL/2 .

OTO NOJI0XKEHNUE UCHOJb3YeTCs Ul IMOCTPOCHMS 10 pe3yiabTaTaM HU3MEpPEeHHH LeIon
CepUU JOBEPUTEIbHBIX MHTEPBAIOB JUArHOCTUYECKON (QyHKUMH F', KOTOpbIE OTJIMYAKOTCS
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OJIUH OT JPYroro BEPOSATHOCTBIO HAXOKJICHUS 3HAYCHUH 3TON (PyHKIMU P B KaXIOM U3 UH-
TEepBaJIOB

PF t(x/2< (1/2 :1—(X.

S\/_

B npouecce nMarHoCTUKU MIPOBOINUTCS CPABHEHUE OCPENHEHHOTO pPe3ybTaTa u3Mepe-
HUH JMarHOCTHYECKOM QyHKIuM F,, W 3HAYCHHS >TOM ke QyHKIUH Fy, PaCCUUTaHHOIO C

MIOMOIIBIO €AMHOM MMHMTALMOHHON MOJEIN SHEpProdioka, MpeACTaBISIONEro coboil cymmy
BJIMSAHUS OTJEIbHBIX BO3MOJKHBIX NPHYUH (IO3UTUBHBIA PE3yIbTaT MPOBEPKH T; ) B MOMEHT

BPCMEHHU T, KOTOPBIl COOTBETCTBYET MPOBEACHHBIM U3MEPEHHUSIM. JlJIsl 9TOr0 HCIOIB3yeTCst

CTaTUCTHUYCCKasA TCOPHUA MMPOBCPKU aJIbTCPHATUBHBIX THIIOTE3

I'mnoresa H, OTKIOHSAETCA, €CIHM a0COIIOTHOE 3HaYeHHE ¢ -pacnpeenenus CThroieH-

Fs ~F

S\ n |

TO €CTb €CJIM BBIIIOJHACTCS HEPABECHCTBO |t0| >t

Ta, KOTOPOE PABHO |t0| MPEBBIIIACT 3HAYEHUE KPUTHUECKON MPOLIEHTHON TOYKH

a/2 a/2

o, . B aToM cnydae B mporecce auar-

| = OF  HcIIONB3yeTes Juis

HOCTHMKH JIeJIaeTCs BBIBOJ, uTo F,  # Fy, a BequunHa ‘F ~F,

MPUHATHS PEIICHUs O IPUYMHAX, KOTOPbIE UMEIN BIUSHUE HA TEXHUYECKOE COCTOSIHUE 000-
pynoBanusi. Yem MeHblie OF , TeM OoJiblie BEPOSTHOCTh TOTO, YTO MMEHHO 3TH MPHUYKHBI
U3MEHWIU COCTOsIHME 000pynoBaHus. bosiee BepOATHBIMU OYAyT T€ MPUYUHBI, IPH KOTOPHIX
Fy monaznaer B rpaHUIBI JOBEPUTEIBHOIO HHTEPBAJIA

e=+128n,

rac BEpOATHOCTD BO3MOJKHOMN OIIMOKKA 0. MHUHUMAJIbHA.
BCpOfITHOCTB IMPHUHATHA PCIICHUA B PE3YIIbTATC AUATHOCTUKH PaBHA

bl

PZ(I—OL)HPi (x(r )) =1Lm; k<m; J=Tp,T.

=

—_

IIpy BeIMOIHEHMH TUNIOTE3BI F,, TO €CTh B Clydae, Korja Fy = F,. ., BEPOATHOCTb

U3M °
NPUHATHS pelIeHus] OyqeT MaKCUMAalbHOM, TaK Kak BEpOSITHOCTh omnOku o =0, u Oyner
paBHa

k _
P:]_[Pl (x(r )) Lm;k<m;j=r1y,7.

=

—_
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OnwucaHHBI METOJ| IUATHOCTHKH TEXHUYECKOTO COCTOSHHSI 00OpYHOBaHHS HEPro-
6mokoB TOC u ADC moxeT ObITh peann30BaH B BUJE IPOrPaMMHOI0 MOJIYJIS, BKJIIOYAIOLIETO
B ce0s 0a3y maHHbIX. DaKTOPHl U MPUYHHBI, KOTOPHIE BBI3BIBAIOT M3MEHEHHE TEXHHUYECKOTO
COCTOSIHHSI 000PYIOBaHMsI, @ 3HAYUT U COOTBETCTBYIOIINE UM OTKJIOHEHHS JHATrHOCTHYECKUX
GyHKIUH, OTIPEICISIFOTCS U CHCTEMATH3UPYIOTCS Ha OCHOBE aHAaJIHM3a OIBITA SKCIUTyaTalluu U
pemoHTOB 3HeprodnokoB TOC u ADC u 3aHOcATCS B 3Ty 0a3y JaHHBIX.

Jlnst ompenienienust 3aBUCUMOCTEH, OTIMCHIBAIOIINX M3MEHEHHUE TEXHUYECKOT'O COCTOSI-
HUS Y HAJCKHOCTU PabOTOCIIOCOOHOTO 000PY/IOBaHMs, a TaK)KE BPEMEHH, OCTABIIErocs 0
€ro 0TKa3a, C IEJbI0 IUTAHUPOBAHUS CPOKOB M MPOJIOJDKUTEIBPHOCTH PEMOHTOB M pacdera Ko-
3¢ GUIIMEHTOB TOTOBHOCTH YHEPTOOIOKOB MPEJIaracTCs CICAYIONIUN TTOAXO0.

Ha mporaosnpyemMom BpeMEHHOM MHTEpBAJIC SKCILUTyaTalldl YHEPTOOI0Ka TapaMeTphl

ero obopynoBaHus X,,i =1,m IOABEPKEHBI HBOIIOLUN B PE3ylbTaTe M3MEHEHHs TEXHHYE-

CKOTO COCTOSIHUSI 000pynoBaHHs. BcnencTBue yCTOMUMBOCTH (DU3UKO-XHMHUYECKHX MPOIEC-
COB, BBI3BIBAIOIINX 3TH W3MEHEHHsI, OHU MPECTABISAIOT COO0M HEMPEePHIBHBIE 1 MOHOTOHHBIC
(GyHKIMU BPEMEHH T, KOTOPhIE MOKHO PacCMaTpUBATh KaK IMOJYMapKOBCKHE 3aBUCHMOCTH C
M3BECTHBIMU alPOKCUMALUSAMU UX peanu3auui [8].

OTH anmpoKCUMAIlMd MOTYT OBITh TpPEACTaBICHBI Pa3HBIMH BHAamH. /[ dacto
BCTpEUAIOLUXCs B MPAaKTUKE IKCIUTyaTaluu obopynoBanus sHeproodsokos TOC u ADC nu-
HEITHOTO ¥ SKCMIOHEHIIMAILHOTO BUIOB [9] OHM 3aIUCBIBAIOTCS COOTBETCTBEHHO KaK

x;(v)=c, +vy,7,1 =1,m
(D

x, ()=’ i=1m

Hauunnas ¢ Havana skcruryaTanuud oOOpylOBaHMS B MOMEHT BpeMeHH T, =0, ¢ mo-

MOIIBIO ITATHOW WJIM CIICIIHAIBHONW CUCTEMBI KOHTPOJIbHO-U3MEPHUTEIBHBIX TPUOOPOB DHEP-
ro0JIOKa U €ro I/IMHT&HI/IOHHOﬁ MOACIIN OIMMUMCAHHBIM BBIIIC MCTOAOM IMPOBOAWUTCA AUATrHOCTH-
Ka TEXHHUYECKOI'O COCTOSAHHA 060py,710BaHI/I$[ BO BCEM BPEMCHHOM HMHTCPBAJIC JSKCILTyaTallun
dt=1T—-T, M TakuM 00pa3soOM MOCIEIOBAaTEIbHO HAOIIONAIOTCSA peanu3anuu (QyHKIHN

x;(1),i =1,m 10 KOHIIa IPOTrHO3MPYEMOrO MHTEpBaja dKCIuIyaTanuu t. [lo momydaemsiM B

mporecce HaOMIOACHUS B TOYKaX T;»J =T¢,T [JUCKPCTHBIM 3HAYCHMSIM pCAIM3aLUN
x;(1),i =1,m , yuauTbIBasg NPUMEHEHUE MOJYMAPKOBCKUX MOJEINEH Ul ONHCAHUSA UX DBOJIO-

L1, CTPOATCSA HaWIy4lIME JKCTPANOJIUOHHbIE KpUBBIE X,(T),i =1,m, TO ecTh HaxoIATCA

KO3 (OUIMEHTHI ¢;,Y; WIN O, ,[3; alIpoOKCMMAIlMOHHBIX 3aBUCUMOCTEH (1), mpuyem Kaxzple
HOBBIE 3HAYeHHs HAOIIONAEMBIX pealu3aluil YTOYHSAIOT KpUBBIE IPOrHosa x,(t),i=1m.
Touka nepeceyennss QyHKUMU X;(t),i =1,m , KOTOpas ONUCHIBAET U3MEHEHNE TEXHUYECKOIO

COCTOSIHMS JMarHOCTUPYEMOro OOOpyHOBaHHMs, C 3a[JaHHOW IpaHuue g,,i=1,m, omnpene-

JSoUIel npeaenbHoe 3HaYeHue 3TON (PYHKIUU UCXOASl U3 TEXHUKO-3KOHOMMUYECKUX IMOKa3a-
TeJel Hepro0I0Ka WM HAICKHOCTH €ro paboThl, HHTEPIPETUPYETCs Kak HapaboTka 0060py-
JIOBAHHMsI 10 OTKa3a. JTO MO3BOJISIET ONPEAEIUT BpeMsi AT =T, — T ;, OCTAaBIIEECs [I0 MOMEH-
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Ta HEOOXOJMMOTO peMOHTa O0OpymoBaHMs (IO €ro OTKaza) T, OT MOMEHTa JUarHOCTHUKU

g
TEXHUYCCKOI'O COCTOSHUA TI- .

[TonydenHsle TakuM 00pa3oM amnnpoKCMMAlUOHHbBIE 3aBUCUMOCTH X,(T),i =1,m JuIa

BCEr0 IMEPEeUHs IKCILTyaTUPYeMOIro 000pyA0BaHUS COCTABIISIIOT 0a3y JAaHHBIX SBOJIOLUI Ma-
paMeTpPOB COCTOSTHUS M HAJIEKHOCTH 00OPYIOBaHUSI JUIsl KOHKPETHBIX THUIIOB YHEPTrOOJIIOKOB
TOC u ADC u ycnoBuid ux dKcIuTyatanuu. JTta 0a3a JaHHBIX MOXKET OBITh UCIIOJIh30BaHa Ha
Pa3HBIX 3Tamnax >KMU3HEHHOTO IMKJIa YHEProOJOKOB, B TOM YHCIIC U JJIs IJIAHUPOBAHUS IPO-
JOJDKATEITFHOCTH PEMOHTHBIX pabOT Ha 3JIEKTPOCTAHIUSAX W ONpeneseHus Kod(duimenrta
TOTOBHOCTH SHEPTOOJIOKOB.

B kagectBe kpuTepus, Mo KOTOPOMY IMPOBOIUTCS TJIAHUPOBAHUE TTPOJIOJKATEILHOCTH
PEMOHTHBIX PabOT, BRICTYNAIOT YKOHOMHUYECKHUE MTOKA3aTeIM B BUJIE CYMMapHBIX 3aTpar (1o-

TEph) IEKTPOCTAHINH 3 , CBSI3aHHBIX C pEMOHTaMHU 3Hepro010koB [10]:

mp °

3,p =3, +3, +3, +3,,

rae 3. — 3arparsl (MoTepH), 0OYCIOBIECHHBIE HEAOBLIPAOOTKON IJIEKTPOIHEPIUU M3-3a IPO-
3

CTOSI DHEProOJIOKOB BO BpPEMsI PEMOHTOB U 3aBUCSIIME OT I€JIOTO psiia TEXHHUKO-
SKOHOMMUYECKUX (PAKTOPOB (YpOBHS SHEProNOTPEOICHUS B SIHEPrOCUCTEME BO BPEMSI PEMOH-
TOB, BO3MOXKHBIX IITPa(QHBIX CAaHKIHI 3a IPEBBIIIEHHE CPOKOB PEMOHTOB U 1p.); 3, — 3aTpa-

Thl Ha MOJrOTOBUTEINIbHBIE PAOOTHI, MIPEIIIECTBYIOINE PEMOHTY; 3, — 3aTpaThl HA PEMOHT-
HBIC MaTEpHaibl U 3allaCHbIC 4acTH; 3, — 3aTpaThl Ha HEMOCPEACTBEHHOE IPOBEJCHHUE pe-

MOHTHBIX PadoT.
[TpoIOIKUTEIIEHOCTD TNIAHUPYEMBIX PEMOHTHBIX pabOT SABISETCS (YHKIMEH 3aTpar
rae T

Ha HUX T,, = f (3n.p) H yJIOBJICTBOPSET COOTHOLICHHUIO T, , > T — MHHH-

n.pmin > I.p min
MaJIbHO BO3MOKHASI ITPOJIOJDKUTESIILHOCTh PEMOHTA YHEProOIIOKa.
Bpemsi At, octaBieecs 10 oTKaza 000pymoBaHMs SHEProOIOKa OT MOMEHTA JMarHo-

CTUKH €TI0 TEXHUYCCKOTO COCTOAHMA, U TPOJOJDKUTCIIBHOCTE IIJIAHOBOI'O pEMOHTA T OoIIpcC-

.p
JEISA0T KO3()QUIHUEHT TOTOBHOCTU 3HEprodyoka K ., sSBISAIOIIMNACA OJHUM U3 NOKa3aTelel
HAJEKHOCTH, IO cleAyrouleil popmyie:

AT

K. =——.
At+1,,

MuHUMaJIBHO BO3MOKHAs MPOJIODKUTEIIBHOCTh PEMOHTA SHEProOIoKa T ompe-

I.p min
ACIACTCA, B OCHOBHOM, UCXOO U3 CICAYIOIIUX TEXHOJIOTHYCCKUX U SKOHOMHWYCCKUX ITPEAIIO-

CBUJIOK: PEMOHTHBIE pabOThl HE MOTYT OBITH BBIIIOJIHEHBI ObICTpEE, YeM 3a T n3-3a OT-

I.p min

CYTCTBHUS Ha JJICKTPOCTAHIIMU COOTBETCTBYIOIUX PEMOHTHBIX T€XHOJ'IOFPII>1; npu T T

np — ‘mpmin

3aTparhl Ha HEMOCPEACTBCHHOE MPOBEJACHHE PEMOHTHBIX paboT 3, MaKCHMAaJbHbI; 3aTPAThl

Ha IIOATrOTOBUTCIIBHBIC pa60T1>1, MpeACCTBYIOIIUE PEMOHTY, 31_[ TAaK¥XC, KaK IIpaBHJIO0, MaK-
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CHMAJIbHBI; TOTEPH OOYCIIOBIIEHHBIE HEIOBBIPAOOTKOM 3JIEKTPOIHEPIUU 3, MHUHHMAIIBHBI;
3aTpaThl HA PEMOHTHBIE MAaTE€PUAJIbI U 3allaCHbIE YACTH 3, HE 3aBUCAT OT CPOKOB PEMOHTA.

Ilpy yBenMYeHUH [UIAHUPYEMOM MPOJOJDKUTEIBHOCTH PEMOHTA 000pYIOBaHUS T, ,

10 CPABHEHHIO C T MIPOUCXOUT yMEHbLIEeHNE KO3 (UIIMeHTa TOTOBHOCTH dHEProoIoKa

I.p min

AK. B COOTBETCTBHH C 3aBHCHMOCTBIO

AK = AT(‘l:l'l.p - Tn.pmin)

’ (Ar + Ty pmin XAT + rn.p) '

ITo 3TO¥ NpUYKMHE yBEIMYEHHUE IPOJIOLKUTEIIBHOCTH IUIAHUPYEMBIX PEMOHTHBIX pa-
00T Ha OCTAaHOBJICHHBIX YHEPTrOOJIOKAX IEKTPOCTAHIINI CHUYKAET HAJIEKHOCTh SHEPTOOIOKOB
TOC n ADC no TakoMy nokaszaTeito Kak ko3(pduuuent roropHoct K. .

Taxkum 00pa3om, 3a1a4a ONpPeACICHUS ONTUMATBHON TPOJAODKUTEIFHOCTH PEMOHTOB
9HEProOJIOKOB SBJSETCS 3aadyeld MHOTO(DAKTOPHOW ONTHUMH3AIUH, KOTOpas OTHOCHUTCS K
KJIacCy 3a/1a4y HEBBITYKIIOTO MPOTPaMMHUPOBAHMS K MOXET OBITh pelieHa OJTHUM U3 JIOCTaTOY-
HO XOpOIIIO pa3pabOoTaHHBIX JJIs 3TOTO Kiacca 3a1a4 meroaos [11-13].

[IpennoxeHHbIE METOIBI, MOJICIIA M TIOJIXOBI MOTYT OBITh PEATU30BAHBI B CIICIIHAIIH-
3HUPOBAHHBIX MHTEJUICKTYAIBHBIX MPOTPAMMHO-TEXHUYECKHX CpencTBax, Bxoasmux B ACY
TII snepro6mokoB TOC u ADC, nisi AMArHOCTUKHA TEXHUYECKOTO COCTOSIHUS 000pyI0BaHMUs,
TUTAHUPOBAHUS TIPOJIODKUTEILHOCTH PEMOHTHBIX PabOT M pacyeTa Ko3(pPHUIIMEHTOB TOTOBHO-
CTH PHEPTrOOJIOKOB.
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METOJIA I MOJIEJII ABTOMATH30BAHOI JIATHOCTUKH
TEXHIYHOI'O CTAHY YCTATKYBAHHA, INTAHYBAHHSA
PEMOHTIB TA PO3PAXYHKY KOE®IIIEHTIB TOTOBHOCTEN
EHEPI'OBJIOKIB TEC TA AEC

Cepen HallOUIbII BaXKJIMBUX Ta aKTyaJIbHUX MPOOJIEM TEIUIOBOI Ta aTOMHOI €HEepreTu-
KM 0CcO0JIMBE Miclle 3aliMaloTh 33/a4l palioHaJbHOTO IUIAaHYBAaHHS Ta OpraHizailii peMOHTHUX
poOIT Ha eHeproOI0Kax €JEeKTPOCTAHIIIM 1 po3paxyHKy iX Koe(ili€HTIB FOTOBHOCTEH Ha OC-
HOBI pe3y/bTaTiB 11arHOCTUKHU TEXHIYHOIO CTaHYy yCTaTKyBaHHA. B cTaTTi 3amponoHoBaHi Me-
TOAM, MO 1 MIAXOAU 10 BUPILIEHHS HUX aKTyaJdbHHUX 3aJ]a4, sIK1 MOKYTb OyTH 3aCTOCOBaH1
Ui PO3POOKH CIeliadi30BaHuX IHTENEKTyaJbHUX IMPOrpPaMHO-TEXHIYHUX 3acO0IB, 110 BXO-
15t B ACY TII enepro6mnokisB TEC ta AEC.

Yefimov A., Kavercev V., Garkusha T.

THE METODS AND MODELS OF AUTOMATED DIAGNOSTICS
OF THE TECHNICAL STATE OF EQUIPMENT, PROGNOSIS OF REPAIR
AND CALCULATION OF EFFICIENCY FOR TURBOSETS OF HEAT AND
NUCLEAR POWER PLANTS

The methods and models of automated diagnostics of the technical state of equipment
of heat and nuclear turbosets, prognosis of repair and calculation of efficiency are developed.
The results can be proved in automated systems of control of technological processes for tur-
bosets of heat and nuclear power plants.
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