IF'maBsa 7

ABTOMATHUYECKAS 3AIIUTA TEXHOJIOTUUYECKUNX
MPOIIECCOB

7.1. Oco0eHHOCTH yHIpaBJIeHHUS MOKAPO- U B3PbIBOONACHBIMH
TEXHOJIOTHYeCKUMH NMPOoIeccamMmu

Cpenu OOJBIIOTO YHCIA TEXHOJOTHYECKHX IMPOIECCOB MOXHO BBIICITUTH
TPYIITY TOXKapo- M B3PBIBOOMACHBIX, KOTOPHIC MPHU ONPEACIEHHBIX YCIOBHSIX,
BO3HUKAOIIUX BCIEACTBHEC HApYIICHHsS TPeOOBAaHWUH perjiaMeHTa, BBIXOJIST B
aBapHUIHBIC PEXKHUMBI C TIOCICYIONIMMH B3PBIBAMH W TIOKapaMH. Takue TEeXHO-
JIOTHYECKHE TPOIIECCHI SBIIIOTCS TOYKApO- U B3PHIBOOIIACHBIMH U MOT'YT IPOTE-
KaTh B JIBYX Pa3JINIHBIX PEIKUMAX:

| — HOpManbHOM (DYHKIIMOHUPOBAHUH,

Il — mpenaBapuiiHOM COCTOSTHUM.

B pexxuMe HOpMaIbHOTO (HDYHKIMOHHPOBAHUS TEXHOJOTHYECKOTO MPOIIeC-
ca pasnuyarot Tpu coctosiaus (puc. 7.1):

HOpMAaJIbHOE TIPOTEKAaHUE MPoIlecca, KOTIa BCe ONpeACIIAIoNUe apaMeTphl
COOTBETCTBYIOT 3agaHHbIM (puc. 7.1; 10);

OTKJIOHCHHE ONPE/ICIISIOIINX TapaMeTPOB B CTOPOHY YMEHBIIICHHS OMACHO-
ctu (puc. 7.1; la;);

OTKJIOHCHHE OTIPEACIIAIONINX MMapaMeTPOB B CTOPOHY YBEIIMYCHHS OMACHO-
ctu (puc. 7.1; IB).
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Puc. 7.1. CocrosiHMsI TOKapo- U B3phIBOONIACHOIO TEXHOJIOIMUYECKOT0 IIpolLecca:
| — HopManbHBIN pexuM; || — npenaBapuiiHoe cocTOsSHUE,
Il — ocranoBka nponecca; IV — aBapuiiHoe cocTosiHUE

[Tpu 5TOM Bce OTKJIOHEHHs B pexxume | HaxomsTcs B 3aJaHHBIX IIpeaesax,
00YyCIIOBIICHHBIX HEOOXOAMMOM TOYHOCTHIO MOAEPKAHUSA OMPEACIISIONUX Ia-
pameTpoB. [Ipy HapylIEHUH TEXHOJIOTHUECKOTO PEKHUMa MPOIECC MEPEeXOIUT B
npenasapuitnoe cocrosaue (1), xapakrepusyromieecs 3HAYUTEIBHBIMUA OTKJIO-
HEHUSMH TIApaMETPOB OT 3aJaHHBIX MPEAEIOB B CTOPOHY YBEIHYCHHUS OMACHO-
ctd. B mpenaBapuiiHOM COCTOSIHMM, XapaKTEpHOM IS IIPOLIECCOB, MOXKHO BHI-
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nemuTh ABe (aspl: B iepBoi dase (puc. 7.1, lla) Bo3mMokeH Bo3BpaT mporecca K
HOpMaJIBHOMY peXHuMy, Bo BTopoi (puc. 7.1, 116) pa3Butne aBapuitHON cuTya-
MY CTAHOBUTCS HEOOpaTHUMBIM. B mocieaaeM ciydae HeOOXOAMMO TPEKPATUTH
Benenue nporecca (I11). Eciau He mpuHATH Mep, COCOOCTBYIOMIMX MpeKparie-
HUIO PAa3BUTHUS ABAPUINHOM CUTyallMd W BO3BPALCHUIO IpOLECCa K PEKUMY
HOpPMaJIBHOTO (DYHKIIMOHMPOBaHUs, TO Bo3HUKaeT aBapus (IV), umeromas pas-
JUYHBIC TOCIEACTBUS (3ara30BaHHOCTh IMOMECIIECHUS W TEPPUTOPUU OOBEKTA,
B3pBIB, TTOKap U T.M.). OCOOCHHOCTh MPOTEKAHUS TOXKAPO- U B3PHIBOOIACHBIX
TEXHOJIOTUYECKUX MpOoIeccoB Tmpenonpenenser tpedoBanus k ACY Takumu
MIPOLIECCAMH.

Jliist oGecriedeHus] yIpaBIIeHUS TEXHOJIOTHYECKUMHU TMPOIECCAaMU B TpeE-
aBapuitHoM pexume ACYTII noipkHBI BKIOYaTh, KPOME CHCTEM aBTOMAaTHYe-
ckoro koHTposst (ACK), perynuposanust (ACP), cucrem curnanusauu (ACC),
cucteMbl aBToMatuueckoi 3amuTel (AC3) (puc. 7.2).

- OcranoBKa
9 . mpouecca
HopmainbHerit IIpenaBapuiiHbIi P
pEeXKUM pEXUM
\ ABapus
o
2
ACP >ACK “11]1AC3 JACC

| [~

Puc. 7.2. Cxema ynpaBieHus TOTEHIIMAIBHO M0XKapO- U B3PHIBOOIIACHBIM
TEXHOJIOTMYECKUM IIPOLIECCOM:

ACP - aBromarnueckas cucrema perynuponanusi; ACK — aBromatuueckas cucrema KOHTPOJIS;
AC3 - aBTroMaTnueckasa cucreMa 3amuThel, ACC — aBTOMaTHYECKasd CUCTEMA CUTHAIU3AIUH.
1 — pexxum pabotsl AC3 Ha npenoTBpaiieHue aBapuu; 2 — pexxum padbotsr AC3
0 JIMKBUAALUHI aBapUH

B mpenaBapuiiHoM pexuMme, KOTOpbid Hactymnaer, korga ACP He moxer
CIIPABUTHCSI C BO3BPATOM IpOLECCA K HOPMAIBHOMY PEKUMY WM BCIEICTBUE
otkaza ACP, mpouecc ynpasnsercs AC3. OHa gomxHa obecnieunTh Oe3aBapuii-
HOE BeJeHUE Mpoliecca Tu0o0 MyTEéM €ro Bo3BpaTa B HOpMAJIbHBINA pexkuM 1, iu-
60 myTém ero octanoBku 2. Ecim Bxomgubie mapametrpsl ACP BeiOupatoTcs mc-
X0l U3 YCIIOBUM ONTHMM3AIMU MPOU3BOJCTBA, TO BXOJHBbIE mapamerpbl AC3
(TapamMeTphbl 3alIUThI) JOKHBI XapaKTepU30BaTh HAXOXKJICHHE OOBEKTa B
MpeIaBapuiHOM PEKUME.
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Takum o6pazom, ACY moapo- U B3pHIBOOIMACHBIMU TEXHOJIOTHYECKUMHU
MpoIleCCaMi MOKET OBITh pealin3oBaHa MyTEM co3faHus aBTOHOMHBIX ACP,
ACK, ACC, u AC3 (cMm. puc. 7.2) uau npuMeHeHreM aBToHOMHBIX ACP, AC3 u
YIPABJISIONICH BRIYUCIUTEbHON MammuHbl (YBM).

7.2. O01IHe NPUHIMIIBI MOCTPOEHHUsI CHCTEM AaBTOMATHYECKOM 3al[UThI

CuctemMbl aBTOMAaTHYECKOW aBapUWHOMN 3aIUTHI MPEICTABISIIOT COO0M CO-
BOKYIIHOCTh 3JIEMEHTOB M YCTPOMCTB, C OMOIIBIO KOTOPBIX KOHTPOJIHPYIOTCA
napaMeTphl MPOIECCOB, MPOTEKAIONIUX B 3alIUIIIAEMOM OOBEKTE, U BbIJauya CUT-
HAJIOB B KPUTUUYECKUX CHUTYAIUSX U KCIOJb30BAaHUE UX NJIs MPEJOTBpAIlCHUs
aBapuid, B3pHIBOB M MOXKApOB MYyTEM MEPEKIIOUCHUS pexuMa paboThl 00BEKTa,
OCTaHOBKH 00OpYyJOBaHUs, MPOBEJACHUSI aBAPUHHOIO CTPABIMBAHUS WA CIMBA
rOpPIOYEro BEIIECTBA, BHI30BA OOCIIYKMBAIOIIETO NEPCOHANAa U BbIJJaYU €My He-
00xoauMoi nHGOpPMAIIUK O MPUYUHAX U 00CTOATENIHCTBAX BO3ZHUKHOBEHUS OT-
KJIOHEHUW OT HOPMaIbHOM pabOTHI.

B ¢yuknuun AC3 BXOAUT aHANW3 MpEIaBapUUHOIO COCTOSIHUS U CTENEHU
Pa3BUTHUS aBapUUHON CUTYyalluH, a TAKKe BHIOOP YHPABISIONIUX 3aITUTHBIX BO3-
JNEUCTBUMU.

B 3aBucuMocTH OT KOHKpETHBIX YycioBuil npuMeHeHuss AC3 TOIKHBI
00€eCTeunTh:

BO3MOKHOCTbh OOHAPY’KEHUS JIFOOBIX OMACHBIX CUTyalluid B OOBEKTE 3allu-
TBI ITI0 KOHTPOJIUPYEMOUN COBOKYITHOCTH IMAPAMETPOB;

MPEKpalIEHUE X04a KOHTPOJIHMPYEMOTO MPOLECCa B OMMACHOM HaIPaBJICHUU
TU1sl 1'000M BO3MOYKHOM aBapUHOW CUTYaIlUM B 00BEKTE 3aIUTHI,

BBICOKOE OBICTPOJICHCTBHE, CO3/AAlOlIEe BO3MOXHOCTH CBOEBPEMEHHOTO
BBIMIOJTHEHUS POTUBOABAPUNHBIX JICHCTBUIM;

BBICOKYIO UYBCTBUTEIBHOCTh K KOHTPOJIMPYEMOMY MapaMeTpy;

CTaOMJIBHOCTh XAPAaKTEPUCTUK BO BPEMEHHM, T.€. CBEJACHUE K MUHUMYMY
BIIMSHUS TaKUX SIBIICHUM, KaK CTapEHUE U YTOMIIIEMOCTb OTJEIbHBIX 3JIEMEH-
TOB;

MUHUMAJIGHOC BIIMSHUE BHEIMHUX (HaKTOPOB (TeMIepaTyphl, BIaXKHOCTH,
aTMOC(EpHOTO JaBJICHUS, YIapOB, ONEpaIfii, JICKTPUICCKUX TOMEX U T.I1.);

MUHHMAaJIbHOE O0paTHOE BJIMSIHUE HA OOBEKT 3allUThl MPU HOPMAJIbHBIX
3HAUYEHUSIX KOHTPOJIUPYEMOTO MMapaMeTpa;

0€30TKa3HOCTh B YCIIOBHSX JUIMTEIHLHOW HENPEPhIBHOW pabOThI (yCTpOMCT-
Ba 3aIUTHI JOJDKHBEI 00/1agaTh 0oJiee BBHICOKOW HAAEXHOCTBIO, YEM OOBEKT 3a-
IUTHI);

BBICOKYIO MEPETPY30YHYIO CIIOCOOHOCTH;

B3aMMO33aMEHSIEMOCTh (TOBTOPUMOCTh XapaKTEPUCTHK), 0OCCIICUNBAIOIITYIO
BO3MOKHOCTh 3aMEHBI BBILIEAIINX U3 CTPOS JIEMEHTOB 0€3 CYIIECTBEHHOM Iie-
PECTPOMKHU CHUCTEMBI 3aIIUTHI;
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BO3MOKHOCTh HCHOJIb30BAHUS CTAHAAPTHBIX U YHU(PUIIUPOBAHHBIX 3Jie-
MEHTOB,;

B3PBIBOHETIPOHHUIIAEMOCTD;

yA00CTBO U MPOCTOTY MOHTAKa, HACTPOUKHU U 0OCITYKUBAHUS;

MUHHMAaIbHOE TOTPEOJIECHNUE SHEPTUHU B JIEKYPHOM PEKUME.

Hecmotps Ha Gosblioe pazHooOpa3ue yCTPOUCTB 3alllUThl, TPUMEHSIEMbIX
B Pa3MUHbIX 00JACTAX TEXHUKU, OHU CTPOSITCS MO OOIIMM 3aKOHAM U B HUX
MOYTH BCerja yaa€Tcsa BBISABUTH CIIEAyIOIIMe OCHOBHBIE 3ieMeHThl; MAC — un-
nukatopel aBapuiiHbix cutyanuii; UII — usmepurtenbHble mpeoOpa3zoBaTely;
Y C- ycrpotictBa cpaBHeHus; YIIY — ycunutenbHO-nipeoOpasyromme ycTpocT-
Ba; JIY — nmoruueckue yctpoiictBa; UM — ncnoJHUTENbHBIE MEXAHU3MBI; 3Y—
3aJa0IIUE YCTPOMCTBA.

Ha puc. 7.3 npuBeaena 6yi04Hasi cxeMa YCTPOMCTBA 3aUTH. B nHIMKATO-
p€ aBapUMHBIX CHTyalMid TEKyllee 3HAYEHUWE KOHTPOJHPYEMOrO MapamMeTpa,
Bocnpunumaemoro UII, cpaBauBaercs B YC ¢ 3amaHueM, KOTOpoe 3aaércs 3a-
JATYUKOM U OIPEIEIAECT JOMYCTUMbIC TPAHUYHBIE 3HAUECHUS.

Nuaukarop HUcnonranTennHBIE

aBapUHHON CUTYallNH MEXaHU3MBI
______ - P————— = — —

’—) Ilepexmrouaromue

|
|
L} Perucrpupyromue |
|

CHUrHaIU3UPYIOIINE

: |

| VC :—alyny o TV
|

| |

Puc. 7.3. biounas cxema ycTpoiCTBa 3alUThHI

B ycTpoiicTBax 3alIMThl CUCTEM MPOTPAMMHOIO yIPAaBICHUS 3aJaHUE MO-
KET aBTOMAaTHUYECKH U3MEHATHCA OT dTamna K 3Tamy nporpammsl. s 3Toro uc-
MOJIB3YIOTCS JIMOO KOMaHAbl MPOrPAMMHOTO YCTPOUCTBA CUCTEMbBI YIPaBICHUS,
1100 COOCTBEHHOE MPOrpaMMHOE YCTPOMCTBO CHUCTEM 3alluThl. B ycTpoiicTBax
MPOUCXOJUT OOHApYyKEHUE MPU3HAKOB aBapUHON cuTyauuu u (GopMupyercs
CUTHaJ O HACTYIUIEHUHU 3TOro coObiTHs. [Ipu 3TOM mpU3HAKOM aBapuiHOU cH-
Tyallud MOXET OBITh HE TOJBKO BBIXOJ apaMeTpa 3a onpeAeiaCHHbIE MPeIebl,
HO M COXPaHEHHE BEJIWYMHBI CUTHAJIA HA BBIXOJIC JATUYUKA B TEUEHUE 3aJaHHOTO
WHTEpPBaja BPEMEHU, 3aKOHOMEPHOCTh YEPEIOBAHUS PA3JIMYHBIX CUTHAJIOB, JKC-
TpEMaJIbHOE 3HAYEHHE OJTHOTO CUTHAJIA U3 HEKOTOPOM COBOKYITHOCTH U T.J.

Curnasn, noJy4eHHBIN Ha BBIXOJI€ CXEMbI CPABHEHUS, YAIlle BCETO HE MOXKET
HEMOCPEACTBEHHO BO3JAEHCTBOBATH HA UCIIOJHUTEIbHBIE Opranbl. B aTux ciayda-
X CHUTHAJl MPEIBAPUTENILHO MOAAETCS HA YCWIMTENIbHO-MPEeoOpa3yromme ycT-
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pOICTBA, B KOTOPHIX B 3aBUCUMOCTH OT HEOOXOJUMOCTU MOTYT OCYILECTBISITHCA
yCUJIEHUE WU IpeoOpa3oBaHUE CUTHAJA, CTAOMIM3alMs OTJEIbHBIX MapameT-
pOB cXeMbl U T.I. PenieHne MareMaTHU4eCKUX M JIOTUYECKUX 3a7ad, 3allOMHHA-
HUE OOHAPYXEHHBIX MPU3HAKOB COOBITHH, paclpe/ielieHHe CUrHajga OT OJIHOTO
VWHJIMKATOpa aBApUUHBIX CUTyalMil K HECKOJIBKUM HCIIOJIHUTEIBHBIM OpraHam
WJIM OT HECKOJIBKUX HHAUKATOPOB K OJHOMY HCIOJHUTEIIBHOMY OPraHy OCyIlle-
CTBJISICTCS YIIPABIAIOLIUM JIOTUYECKUM YCTPOUCTBOM YJIVY.

CurHanbel UHIUKATOpPa aBapUMHBIX CUTYAIMI MOCIE YCUJIEHUsI U Tpeolpa-
30BaHUsl MPUBOJAT B JICUCTBUE UCIOIHUTEIbHBIE MEXaHU3MBbI, KOTOphIE B 00-
IIEM CITy4ae BBIMOJHAIOT CleAyronue (yHKIUN:

MPEIOTBPALIAOT BO3MOXHOCTh ABAPWH, B3pbIBA WM MOXkapa MYyTEM BbI-
KJIFOUEHUSI UICTOUYHHMKA YHEPTUH, OCTAHOBKU O00OpYOBaHMUS, U3MEHEHHUS PEKUMA
ero paboThI U T.1.;

OMOBEMIAIOT OO0CTYKMBAIOIIUN TIEPCOHAN O JOCTHKEHUU KOHTPOJIUPYEMBbI-
MU IMapaMeTpaMy HPeeIIbHBIX 3HAYCHUI (MaKCUMATbHBIX WJIH MUHUMAJIbHBIX),
MPOUCXOJAIINX MEPEMEHAX B XOJ€ MPOU3BOACTBEHHOIO MPOIECCA, BO3HUKHO-
BEHUM OMACHBIX PEKUMOB Pa0OTHI WM COCTOSAHHI OOBEKTOB 3alIUThI, IPUYH-
Hax U XapakTepe aBapuHHbBIX CUTYAIUH;

PETUCTPUPYIOT NIPEIaBapUNHbBIC U ABAPUIHBIE PEKUMBI IS TOCIEAYIOMIETO
BBISICHEHUSI OOCTOSITEIBCTB, MPUBOASIIMX K HAPYIICHUID HOPMAJbHOTO XOJia
npouecca.

B pesynbTaTe cpabaThiBaHUsI OTKIIOUYAIONIUX, MEPEKIIOYAIONIUX U JPYTUX
WCIIOJTHUTEIBHBIX OPTraHOB KOHTPOJIUPYEMBIN MapaMeTp mpruoOpeTaeT HopMalb-
Hoe 3HaueHue. [locie 3TOro NCHOJHUTENBPHBIE OPraHbl BRIKIOYAKOTCA. OIHAKO
€CJIM MPUYMHA aBapUUHON CUTyalluu He ObUla yCTpaHEHa, TO BCKOPE KOHTPOJIU-
PYEMBIil TapaMeTp OISITh MPUOOPETAET HEAOMYCTUMOE 3HAUCHHUE U 3alllUTa Cpa-
OaTbIBaeT BHOBG U T.[I.

JIns MCKIIFOYEHHST BO3MOKHOCTH MHOTOKPATHOTI'O BKJIFOUEHHUSI U OTKIIKOYE-
HUS 3alIUThl BOJIU3U 33JIaHHOTO MPEIENIbHOTO 3HAYCHMS MapameTpa HCIOJIHU-
TeJIbHbIE OpraHbl MOcie cpabdaThIBaHUSI OOBIYHO OJIOKUPYIOTCS, HApUMED, Iy-
TEM caMOOJIOKMPOBKHU PeJie, BKIIOUAIOUIEr0 UCIOJHUTENbHbIE OPraHbl, ¢ MOMO-
[0 MEXAHUYECKUX 3all€lIOK WM BBEICHUEM OOpaTHOM CBSI3M, KOTOpas IpH-
BOJUT K CKauKOOOpa3HOMY NpHUOJMKEHHUIO 3HAYeHUs 3ajanusi kK HopMme. [locne
yCTpaHEHUs MPUYMHBI BO3SHUKHOBEHUS OMACHBIX PEKUMOB OJIOKUPOBKU CHHUMA-
FOTCSI WA BPYYHYIO, HAIPUMEP KPATKOBPEMEHHBIM HA)KaTHEM KHOMKH, OTKIIIO-
YaIIed MUTAaHWE, WIM aBTOMATUYECKH [0 CHUTHAJIaM pejie BPEMEHH, Ipo-
IPAMMHBIX YCTPOMCTB U T.1.

Jlnst obecrieyeHrss BBHICOKOM HaAEXKHOCTH CHUCTEMbI 3alllUTHl 4acTO CHAO0-
KAKOTCA MOCTOSIHHO WM NEPUOAUYECKH JECUCTBYIOIIMMH LIENSIMU TPOBEPKU pa-
00TOCIIOCOOHOCTH OTHAENbHBIX AJEMEHTOB M 3aIUTHBIX YCTPOWCTB B IIEJIOM.
[Tpu 3ammTe CIOKHBIX 0OBEKTOB KOHTPOJIUPYETCS] HECKOJIBKO MapaMeTpoB. [lpu
ATOM KOHTPOJIb MOKET OBITh HEMPEPHIBHBIN MU MOCIIEI0BATENbHBIM.

130



B cnydyae HempephIBHOIO KOHTPOJISI CHCTEMA 3aLIUTHl MOXKET COCTOSAThH W3
HECKOJIbKMX (IO YUCITy KOHTPOJIMPYEMBIX MMapaMeTpOB) TMOCTOSIHHO BKIJIFOUEH-
HBIX aBTOHOMHBIX YCTPOWCTB 3alllUThI, TOCTPOCHHBIX 1O cxeme(cM. puc. 7.3),
npu4EM OOIIMMH Y HUX MOTYT OBITh TOJIBKO BBIKJIIOYAIOIIME, MEPEKITIOYAIOIIHE
U JIpyTY€ UCIIOJHUTEIIbHBIE OPraHbl, a TAKXKE CUTHAJIW3aTOPHI, MPUBIICKAIOIINE
BHUMAaHUE 00CTYKMBAIONIETO nepcoHana. CUrHaau3amus Xxapakrepa U IpUIHHBI
aBapuUUHOW CUTyallud OOBIYHO MPOU3ZBOAUTCA OTACIBHBIMH JJISl KaXKJIOrO0 KOH-
TPOIUPYEMOTO MapaMeTpa JIEMEHTAMMU.

[Ipn mocnenoBaTeNbHOM KOHTPOJIE B OAHUX M TEX K€ 33IAIOIINAX, CPABHU-
BAIOIIUX, YCUJIUTEIbHBIX, JIOTHYECKHUX, MPEOOPa3yIOMUX U APYTUX dJIEMEHTaX
MPOU3BOJUTCS MooYepenHasi o0paboTKka MCXOAHOW MH(POpPMAIUH, MOTydyaeMOu
OT OOJIBIIIOT0 YUCJa aTYUKOB KOHTPOJIUPYEMBIX MMapaMeTpoB. JIjisi TOro yToOb!
CUTHAJIbl Pa3HOPOJHBIX JATYMKOB MOKHO OBLIIO 00padaThiBaTh B OOIIUX Y3JaX,
UX mpenBapuTenbHO yHUPUUUpYIOT. [looduepE€nHo MoAKIIOUEHHE NTaTYUKOB K
BXO/Y, @ UCTIOJIHUTEJIbHBIX OPraHOB — K BBIXOJY OOIIMX Y3JIOB MIPOU3BOJUTCS C
MOMOIIBI0 CUHXPOHHO pa0OTaIOIIMX BXOJHOTO U BBIXOJAHOTO MEPEKIIOYATEIICH.
KOHCTpYKTHBHO 3TH NEpeKItoYaTeIn HEPEeaKo 0ObeAUHSIIOTCS B OJUH o0erato-
AN MEPEKITI0YaTENb, KOTOPHIA OJJHOBPEMEHHO KOMMYTHUPYET psijl IIENEH B CXe-
Max, IPOrpaMMHBIX YCTPOMUCTBAX U T.]I.

CucTeMbI 3alIMTHI C MOCIEI0BATeIbHBIM (00ETaroIIiM) KOHTPOJIEM UMEIOT
MEHBIIIHNI 00bEM anmapatrypsl IO CPABHEHUIO C CUCTEMaMU HEMPEPHIBHOTO KOH-
TPOJIsl, OJTHAKO OHU HE BCETJIa YJOBJIETBOPSIOT TPEOOBAHUSIM OBICTPOJCUCTBUS U
HaJEXKHOCTHU.

CymectByer Tpu Buga AC3 B 3aBUCUMOCTH OT aJrOPUTMA 3alIUTHI, OIpe-
JEJISIEMOr0 CIIOKHOCTBIO TMPOIecca, MHOT0OOpa3ueM aBapuUMHBIX CUTYalU U
T.1.: npoctbie AC3, AC3 ¢ pa3BUTOM JIOTUYECKOM YacThiO U agantuBHbie AC3.

ITIpocteie AC3 mOCTpPOEHBI Tak, YTO MOBBILMICHUWE WM MOHM)XEHHE Iapa-
METpa, MO KOTOPOMY BEAETCS 3alUTa, 0 NPEAECIbHOrO 3HAYECHUS BBI3BIBACT
YIPABJISIOIIEE HCIIOIHUTEIbHOE Bo3ielicTBHE (CM. puc. 7.3).

CrpykrypHas cxema AC3 ¢ pa3BUTON JOTMYECKOW YACTHIO, PEAIU3yIOLIas
CJIO’KHBIM aJITOPUTM 3alllUThI, IPUBEACHA Ha puc. /.4.

B ¢ynknuu norudeckoro ycrpoiicta (JIY) BXOAHT pHUBEACHUE B JICHCT-
BHE UCIIOJHUTEIBHBIX YCTPOUCTB MO ONPEAECIEHHOMY alrOPUTMY. DTO YCTPOU-
CTBO MOXET peannzoBath paznuunbie Gynkuuu WUJIW, HE, U, "3AIIPET" u T.1.,
a B oOleM BuUJE CileAsuiee JOTUYECKOE YCTPOMCTBO JOJKHO pPeaiu30BaTh
(GyHKIUIO:

Y, = (X%, Xy oo X,);
y2 = f2(X11X21X31 1Xn)a (71)
ym = fm(X11X21X31 "'1Xn):
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rae Xi, X2, X3, ..., Xn — COCTOSIHHE CHUCTEMBI U3MEPHUTEIIHHBIX MpeoOpa3oBaTeici,
MPUHUMAIONTUX TTOCJIE MPOXOXKIACHUS YCTPOUCTB cpaBHEeHUS 3HaYeHUs 0 mmm 1;
Y1, Y2, Y3, +-.y Ym — COCTOSIHH€ CHCTEMBI UCIIOJHUTEIBHBIX MEXaHU3MOB, KOTOPHIE
Tak)ke MOTYT IpuHUMAaTh 3HaueHus 0 v 1.

1y

mn p—>> vyCc p——> M

ny

mn S ve > M
N

3y

Puc. 7.4. biiounas cxema AC3 ¢ pa3BUTOH JIOTHYECKOH YaCThIO

[IpuBeneHHBIE YpAaBHEHUSI ONKCHIBAIOT AJITOPUTM 3aIUTHI NOTEHIHAIBHO
OMAacCHOro mpouecca ot apapuu. CiaeayeT UMETh B BUAY, YTO COCTABICHHUIO KaX-
0¥ Joruueckol (pyHKUIMHM TPEAIIECTBYET HCCIEIOBAHUE TEXHOJIOTHYECKOTO
npoiiecca, a xapakrtepHoe omnune AC3, peanu3ylomux Takue QyHKIHUH, - Ha-
JUYME BYX CTYNEHEW 3allMTHBIX BO3JeHCcTBUH (cM. puc. 7.2). Kak BuaHO U3
cxembl, AC3 Ha nepBOi CTYIIEHU MPUHUMAET MEPBI K BO3BpATy MpoIEcca B pe-
UM HOPMaJbHOTO ()YHKIIMOHHPOBAHUS, a B CIy4ae YCIOXKHEHHS 0OCTaHOBKH,
HEB3Mpas Ha MPUHATHIE MEPBI, KOTa BO3BpaT yxe HeocyuiecTBuM, AC3 BTOpoi
CTYIIEHH OCTaHABJIMBAET MPOLIECC.

Haubonee ClOKHBIM THUIIOM CHUCTEMbI aBTOMATUUYECKOM 3alUThI SIBISIOTCS
anantuBHble AC3, cO34aHHbBIC I PELICHUS CIOXKHBIX, PA3BUTHIX alTOPUTMOB,
OCHOBBIBAIOIINXCS HA CTPOTOM MAaT€MaTHUYE€CKOM ONMCAHUU TEXHOJOTHYECKOTO
npouecca. [Ipu 3ToOM mMaTemMaTHYeCKOE OMMCAHHWE €ro JIOJKHO BKIKOYATh Kak
OMHUCaHUE caMoTo mpoliecca ¢ y4éToM ero KMHeTHKHU, TEIJI0BOro OanaHca u T.0.
B YCJIOBUSIX aBapUHUHOW CUTYaAlllH, TAK U COCTOSIHUSA MOCIJIE OKA3aHMS 3aIUTHOTO
BO3JECHUCTBUA.

B ctpykryphyto cxemy anantuBHOM AC3 BXxonatr mH(OpMAllMOHHbBIE YCT-
pOICTBA, COCTOSIIIIME W3 M3MEPUTENbHBIX MpeoOpazoBaTeieil U yCUIUTEIbHO-
npeoOpa3yonMx YCTPOUCTB, YIPABIISIIOUIETO JOTUYECKOT0 YCTPOIiCTBa U OJ0Ka
WCTIOJTHUTENbHBIX YCTPOMUCTB.
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B ¢pynkuum 6;1oka JIY takoit AC3 Bxoaut odpadotka nundopmanuu ot UII
M0 ONPEAECTEHHOMY QJITOPUTMY, PE3YJIbTAaTOM YErO SIBJISETCS OLEHKA CTENEHU
pa3BUTHA aBapUMWHON CHUTyallMH, BHIOOp BHJa 3aIUTHOTO BO3JIEUCTBUS, COOT-
BETCTBYIOILIETO JIAHHOW CTENEHH Pa3BUTHSI aBAPUNHON CUTyalluu U oOecreuu-
Baroliero 0e3aBapuiHOCTh MpoIlecca, M BbIJaua YHPABISIONIETO 3alUTHOIO
Bo3jeiicTBus Ha 0ok M. Pa3paboTka allaniTUBHOTO ajiropuTMa 3allUThl JJis
MOXAapOo- U B3PBIBOOMACHBIX TEXHOJIOTHYECKUX MPOLECCOB MO KOMIUIEKCY Mapa-
METpPOB — CJIOKHAs 3ajaya, TpeOyromas 3aTpaThl OOJNBIINX YCHIUM U YCIOX-
HAIOIIAsl ero peanusanuioo. Hanum npuMeHeHue ynpouEéHHbBIE aJrOpPUTMBI 3a-
IIUTHI, UCIOJIB3YIOIIHNE IKCTPANOIAINIO (QYHKIIMYA U3MEHEHUS MapaMeTpa 3alllu-
THI IO MIEPBOM U BTOPOU MPOU3BOJHOU. Tak, €Ciau 3a ONpeaeasaionid apaMmeTp
3alUTHl BEIOPAHO JABJICHHE B PEAKTOPE, TO MPHU COCTABICHUU allTOPUTMA 3alllk-
Thl "'aBapuiiHbIN cOpoc” U MpU JOMYIIEHUHU, YTO YMEHBIICHUE PEaKIIMOHHOM
MAaCChl HE OKa3bIBAE€T CYIIECTBEHHOT'O BIIMSIHUS HA U3MEHEHUE NABJICHHUS IPU
cOpoce, ATOT aIrOPUTM MOKHO 3aIUCaTh.
2 2
+ PSR Dose, 72)

Cxema AC3, peanusyroinasi Takol aaropuTM, MokazaHa Ha puc. /.5.

NIl

tacs

UM

Puc. 7.5. biiounas cxema, peanu3yromias aJalTUBHBIA aITOPUTM 3aLIUThI

7.3. DJieMeHTbI TEOPHUH JIOTUKH YCTPOICTB 3a1UTHI

Jlornueckue ycrpoiictea (JIYV) AC3 kimaccupUIMPYIOTCS 110 BHTY aJTOPHUTMOB.
JIY ons pearuzayuu npocmvlx aicopummos 3aujumbsl Tpel-
CTaBJIAIOT COOOM THUITOBOW MpeoOpa3oBaTeiib CUTHANIA B COYCTAHUH C DJIEMEHTOM
cpaBHeHUs. [l peanu3anuy IpoCTOro ajropuTMa MO pe3ysibTaTaM CPaBHECHUS
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TEKYLIEro 3HAYEHHUs MMapamMeTpa U 3aJaHHOTO 3HAUYCHUS] PA3HOCHBIN CUTHAI TIpe-
oOpasyeTcsi B KOMaH1y Ha UCTIOJHUTENIbHBI MEXaHU3M.

JIV O0na peanrusayuu cnoxCHbvIX ancopummoe PEelarnT IBe 3a-
Ja4y: BO3BpaT Ipoliecca U3 NpelaBapuilHOTO B PEKUM HOPMAIBHOTO ()YHKIIHO-
HHUPOBAHUA U OCTAaHOBKY Iporecca. JIorniyeckne ycTpoiucTBa TaKOro TUIA CpaB-
HUBAIOT 3HAYEHUS TAPAMETPOB C 3apaHee pAaCCUMTAHHBIMHU.

JIV ¢ adanmuénvim anecopummom 3a0UThI 00513aTE€IBHO BKIIOYAET
CIELUANIbHOE BBIUUCIUTENBHOE YCTPOICTBO UM paboTaeT B koMmIuiekTe ¢ OBM.
Takue JIY uMerOT U3MEHAIOMMECS BO BPEMEHU BMECTE C Pa3BUTHUEM TEXHOJO-
TUYECKOTO MpOoLecca 3aJaHus.

JIV oensmcsa na oonopyunkyuonaivrovle (BBIIAIOT KOMaHIy Ha
OJTHY MPOTHBOABAPUIHYIO OINEPAINI0) B MHOTO(YHKIIMOHAIBHBIC (BBIAAIOT KO-
MaHIy Ha HECKOJIbKO MPOTHBOABAPUITHBIX ONIEPAIINi).

Pa3paboTke NOTHKH, pealn3ylolleld alrOpuTM 3allUThl, MPEIIIECTBYET
OoJblllasi aHaIUTUYECKas paboTa MO aHANIM3y CTATUCTUKHU aBapuil, IPUYUH HUX
BO3HUKHOBEHUS, (PU3UKO-XUMUYECKON CYIIIHOCTH Mpoliecca, BBISIBICHUIO BO3-
MYIIAIOIIMX BO3JECUCTBUM, TPUBOISAIINX K aBapuH, OCOOCHHOCTEH pa3BUTHS €€
BO BpeMeHH, YU€TYy (haKTOPHBIX CBSI3eU U pa3padOTKe MAaTEeMAaTUYECKONH MOJENH
ABAPUIHON CHUTYallMH, T.€. MOCTPOCHHUIO "JepeBa OTKa30B” TEXHOJIOTHYECKOU
CHUCTEMBI.

[locne u3ydeHus: U aHanuza oObEKTa pa3padaThIBAIOTCS ONTHUMAIbHBIN ai-
TOPUTM 3alIUThI U CTPYKTYpa JIOTUYECKOT0 YCTPOUCTBA!

ompeneNsaeTcsl 3HaUeHUe NMpeAaBapuiHbIX U aBAPUMHBIX MapaMeTPoOB, MpHU
KOTOPBIX JA0JIKHA cpabarbiBath AC3;

BBIOMPAIOTCS YCTPONCTBA CPABHEHUS,

ONPEAEIAIOTCS 3aUTHBIE BO3/ICCTBUS U BUJ KOMAaH]I HA UCIIOJIHUTEIIbHBIC
MEXAaHU3MBI ISl UX OCYILIECTBIICHUS;

onpenenseTcs Xxapakrep U Gu3ndeckasi Ipupoia KOMaHAHOTO CUTHANA,;

paccuuThIBaeTCsl OBICTPOACHCTBHE CUCTEMBbI, MOJCYUTHIBAETCS MUHHUMYM
MIOTEPh MPOIYKTA HA KAXKIOM armapare IPH €ro OCTAHOBKE WM OTKIIFOYEHUH;

ONPEAEISAIOTCA HANEKHOCTHBIE XapaKTEPUCTUKUA HCHOJIb3YEMbIX TEXHHUYE-
CKHUX CPEACTB.

[TosiBnEeHHE aBapUHBIX U NPEAYNPEAUTENBHBIX CUTHAIOB B JIY OT matum-
KOB CHUCTE€MBI BO BpeMsi ()YHKIIMOHUPOBAHUS TEXHOJOTMYECKOrO MpoIlecca HO-
CUT ciyuyaiHblid xapaktep. CrenoBarenbHo, noctpoeHue AC3 moxer 0a3upo-
BaThCS Ha TEOPUM MACCOBOTIO OOCHykuBaHHUA, Tak kak AC3 oOiamaeT BceMH
MPU3HAKaMH CUCTEMBI MaCCOBOT'O OOCTYKHUBAHUS.

Teopust MmaccoBoro oOCIyKUBAaHHUSI U3y4aeT CUCTEMBI, MPEIHA3HAYCHHbIE
IUist 00pabOTKHU Clly4yallHOTO MOTOKAa TpeOOBaHUM, MOCTYMAIOIIUX B CUCTEMY U3-
BHE, a TaK KaK JUIMTEIbHOCTh 00paOOTKH OJHOTO TPEOOBAHUS TAK)KE€ HOCHUT CIY-
YallHbIN XapaKTep, TO 3a/layd CUCTEMbl MACCOBOTO OOCIYKUBAHUS PEIIAIOTCS C
UCIIOJIb30BaHUEM TEOPUM BEPOSITHOCTEH. Bxoasuiuii B cucteMy MOTOK TpeboBa-
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HUN MOET OBbITh KOHEUHBIM WJIM O€CKOHEUYHBIM, B COOTBETCTBUU C YEM CHUCTE-
MBI Ha3bIBAIOT 3AMKHYMbIMU WIH pazomkhymeimu. OOCITyKUBaeMbI B CHCTEME
MIOTOK BCEIr/la XapaKTEpHU3yeTCsl €ro MHTEHCUBHOCTBIO. IloTok TpeboBaHuil 00-
pa3yeT BEpOATHOCTHBIM MpOIECC, KOTOPBIM MpeacTaBisieT coOoil mocieaoBa-
TEJIbHOCTh OJJHOPOAHBIX COOBITUM, MOCTYNAIOIINX YePE3 CIyUaiiHbIe HHTEPBAJIbI
BpeMeHu. [lpu OgHOPOAHOM NOCTYIJIEHWM TpYMIbl TpeOOBaHHUI 00paszyercs
ouepenb Ha oOciyxkuBaHue. IIporecc 0OCIy KUBaHHS MOXKET XapaKTepU30BaATh-
Csl €ro MHTEHCHUBHOCTHIO. OJTa BEIMYMHA OYyJIET ONpEAeNiATh U JIUTEIbHOCTH
OKUJAHUs NIepesi 00CITyKUBAaHUEM U IIPOITYCKHYIO CIIOCOOHOCTh CUCTEMBI.

OcoOble yclI0BHS B CHCTEME MACCOBOI'O 00CTYKMBaHUSI BO3HUKAIOT TOT/A,
KOI'/1a TpeOOBaHUS UMEIOT Pa3INYHYIO0 BaXXHOCTh M HEKOTOPBIE U3 HUX JOJIKHBI
oOciykuBaThCcsl panbliie, yem apyrue. I[lo dopmynam Teopun mMaccoBoro 00-
CILY’>KUBaHHS MOKHO BBIYUCIIMTH TAKOE€ YUCIO OOCIYKUBAIOIIMX allapaTroB, KO-
TOpoe 00eCIeYUT MUHUMAJbHBIE OYEpPEeId U MUHHMMAJIBbHOE KOJIMYECTBO HE3a-
IPY’KEHHBIX OOCIYXUBAIOIIMX AaNnaparoB IpPH MAaKCUMaJIbHOM MPOMYCKHOM
CIIOCOOHOCTH CUCTEMBI. Teopus MaccoBOTrO OOCITYKMBAaHHS MO3BOJSET OCYIIe-
CTBJISITh PacU€Thl, CBSI3aHHBIE C CHHTE30M CHCTEM 3alIUThl U C YUYETOM XapakKTe-
PUCTHK NOTOKA MHPOPMALMH U TEXHUYECKUX BO3MOXKHOCTEW HCIIOTHUTEIBHBIX
YCTPOUCTB W YeNOBEKa-omepaTopa (eciu OH 3aJeiicTBOBaH B CHCTEME), Ipa-
BWJIBHO BBIOPATh YMCJIO KAHAJIOB M YUCJIO MPUEMHBIX ycTpoucTB AC3.

JUig mo’kapo- M B3pBIBOONACHBIX TEXHOJOTMYECKHUX MPOLECCOB XUMHUYE-
CKOM MPOMBIILJICHHOCTH U PAJa APYTUX XapaKTEPHbI TPU MPUOPUTETHBIX TPYII-
IIbl CUTHAJIOB OT JIaTYMKOB. agaputinvle, npeoasapuiiibie U npeodynpeoumeb-
Hule. JI711 NHTEHCUBHOCTEN MOTOKA CUTHAJIOB BCEX TPEX IPYMIl XapaKTEpPHO IO-
Ka3aTeJIbHOE pacipeieieHue

P.(t)=2xe™, (7.3)

a IJIOTHOCTh pachpeieseHus JINTEIbHOCTEN 00pabOTKH CUTHAJIOB OIIEPaTOPOM
XOpOLIO COBMAAAET C TEOPETUUECKOW KPUBOM pacIpeIeICHUs] BUAA!

P()= ne ™, (7.4)

IIpn pacuére BEpOATHOCTHBIX XapakTepucTHK AC3 BaXXKHO 3HATh 3aKOH
pacripeielieHus: BXOASIIEro MOTOKa CUTHAJIOB M €r0 CBOMCTBA.

Teopust MaccoBOro oOCIyKMBaHUS JOKa3bIBAET, UTO OOCIyKHMBaeMasi CUC-
TeMa PACCUUTHIBACTCS HaMOOJIee MPOCTO, €CIM BXOASAIINN MOTOK — PEKYPPEHT-
HBIM, T.e. 00JagaeT TpeMsi CBOMCTBAMM: OPOUHAPHOCMBIO, O02PAHUYEHHOCbIO
nocnedeucmeus 1 cmayuoHapHocmoio. 110TOK CUTHAIOB O HapyLIEHUU TEXHO-
JIOTUYECKUX MapaMeTpoB 00J1ajaeT TpEMs BhIIIEHA3BAaHHBIMU CBOMCTBaMHU.

B AC3 HEeBO3MOXXHO COBMEIIIEHHUE ABYX WM 00Jiee CUTHAJIOB B OJWH U TOT
’K€ MOMEHT BpeMeHH (OpJIMHAPHOCTH IMOTOKA), TaK KaK OJWH JAaTYHMK MOXKET BbI-
JaBaTh HE OOJiee OJIHOTO CUTHAja, a CUTHAJbl Pa3IMYHbIX JATYMKOB OJHOBpE-
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MEHHO MOCTYNAalT Ha pa3Hble yCTPOWCTBA CpaBHEHUA. OTPaHUYEHHOCTH IIO-
CIEACTBUS, T.€. B3aMMHAasl HE3AaBUCUMOCTh UHTEPBAJIOB MEXAY MOMEHTAMU I1O-
CTYIUICHHS] CUTHAJIOB U CTAlMOHAPHOCTh MOTOKA, KAK CBOMCTBO MOTOKA CHUTHA-
JIOB O HAPYUICHUH TEXHOJIOTHYECKUX MapaMETPOB HE TaK OUYE€BHJIHA.

[Ipu pazpabotke AC3 k HeMl NpeabABISIOTCS TpeOOBaHUS

AC3 nomxkHa ObITh HEIOPOTOM U COCTOSATH M3 HEOOJBIIIOT0 YKCia WHINKA-
TOpOB;

YUCJI0 UHAMKATOPOB JOJDKHO OBITh JOCTATOYHO BEIWKO, YTOOBI OIEepaTop
WJIM JIOTHYECKOE YCTPOMCTBO MOTJIM MPABUIBHO OLIEHUTh COCTOSIHUE KOHTPOJIU-
PYEMOM CHCTEMBL.

VY noBieTBOpeHue NBYX MPOTUBOPEUYUBBIX TPEOOBAHUMN JTOCTUTAETCS pellie-
HUEM 3a7]a4¥l ONTUMU3AINY, PE3YyIbTATOM KOTOPOro SIBIsieTCs moiydeHue ¢op-
MYJIBI 71 pacyéTa ONTUMAJIbHOTO 3HAYEHU I MHIUKATOPOB MACCHUBA!

n = max M , mpu i1 =1,2,3, (7.5)
lgp,

rae Q; — Hag&KHOCTh 0TOOpaKEHUS peaTbHOU CUTYAIUH; Pj — BEPOSITHOCTh, UYTO
TpeOOBaHME i-i TPYIIBI JaTYUKOB 3aCTAHET B CTAllMOHAPHOM pEXHUME Bce N
MECT CBOETO MJIH 00Jee BBICOKOT'O MPHOPUTETA.

N3 Teopun MaccoBoro o0CIIyKUBAHUS MOJTYYEHBI U JPYTUe XapaKTepUCTU-
ku AC3.

CpenHee 9KCIIo CUTHAIOB I-i TPYIIBI, HAXOASIINUXCS B CHCTEME, PaBHO:

CHUCT p
L = — 7.6
' 1—p- ( )

CpenHee 4nCIIo CUTHAJIOB B OUEPEIN:
2

o4 p
Lo =i 7.7
" (7.7)

CpenHee 4uCiIo OKMIAHUS CUTHAJA KaKJIOW TPYIBI B CHCTEME U B O4epe-
JI¥ TIOJTy9UM U3 Bbipakenui (7.6) u (7.7):

1
-CI/ICT — ’ 7.8
I u(l-p;) (79)
Wer=_—Pi 7.9
I n(1-p;) (79)

Jlornueckue ycrporictBa AC3, peann3yronme IpoCThIe U CIOXHBIE aJIro-
PUTMBI 3allIUTHI, MPEJICTABISAIOT COOON YCTpONCTBA pelelHOro AEeMCTBUS, MO-
3TOMY OHU CHHTE3UPYIOTCS IO 3aKOHAM TEOPUU PEIECHHO-KOHTAKTHBIX CXEM.
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VYpaBisoonme M HUCHOJHUTEIBHBIE AJIEMEHThl aBTOMATHYECKHX 3alUT
HMMEIOT TOJIBKO JIBA COCTOSIHUS. BKJIIOUYEHO — BBIKIIOUYEHO, OTKPBITO — 3aKPHITO,
3aMKHYTO — Pa30MKHYTO U T.II.

VYCeTpoiicTBO 3alllUTHl B LIEJIOM XapaKTepU3yeTcsi OMHAPHBIM COCTOSIHUEM,
peanu3yeT ABOMYHYI0 (YHKIIMIO HEKOTOPOTO YKCIia ABOMHBIX aprymeHToB. Ma-
TEMAaTUYECKHUE OIEpalMU C JIBOMYHBIMU apPTyMEHTAMHU HUCCIEIYIOTCS C MOMO-
IIbI0 anmapaTa anreOphl JIOTUKU, Wi OylneBol anreOphl, HAa3BaHHON MO UMEHU
aHIMickoro maremaruka /. byis.

Onepanuu, BBITOIHSAEMBIE B PA3JIMYHBIX aBTOMAaTHYECKUX CUCTEMAX 3AIlH-
ThbI, OOBIYHO HOCSIT JIOTUYECKUHN XapakTep. ITO 03HAYAET, UTO BHIIIOJIHEHUE TOU
WJIM MHOU omnepanuu TpeOyeT HaIu4usl Uil OTCYTCTBUS YCIOBUN B ONpPEACNIEH-
HBIA MOMEHT BpeMeHU. Jlornueckne nepeMeHHbIE BETUYNHBI OTPAKAIOT CYXKJe-
HHE M0 TOMY WJIM MHOMY JIEVCTBHIO, MPOLECCY. DJIEMEHT, pEaTU3YIOINNA JTOTU-
YECKYI0 3aBUCUMOCTh MEXJY BXOAHBIM U BBIXOJHBIM CHTHAJIAMU, HA3bIBACTCA
JIO2UYECKUM.

Ha ocHoBe nornueckux (PyHKIUNA CTPOSITCS JIOTUYECKHE CXEMBbI JEUCTBUS
MPOMBIIJIEHHBIX CHCTEM aBTOMATHYECKUX 3aIlUT, B TOM YHCIIE W aBAPUIHO
BO3/ICHCTBYIOIIMX HAa TEXHOJOTUYECKUU OOBEKT YIMPABICHUS B COOTBETCTBUU C
anroputMoM 3amuThl. CONPSIKEHUE JIOTHUYECKUX AJIEMEHTOB aBTOMATHYECKHUX
3alIUT ¢ OOBEKTOM 3allUTHl OCYIIECTBIISIETCS MOCPEACTBOM MPOMEKYTOUHBIX
pene, UrparoluX pojb yCuiauTeler MOIHOCTH. OOBIYHO BBIXOJHOM CHUTHAJ
MMPOMEKYTOYHOI'O peJie 3aBOJUTCS B LENb YIPABICHUS CHJIIOBOTO KOMMYTallH-
OHHOT'O YCTPOWCTBA J3JICKTPOIPUBOJA arperara Wil HCHOJHUTEIBHOTO MeXa-
Husma ACYTIL

7.4. CucteMbl aBaApUiiHOI CUTHAJIM3ALNM U 3aIIUTHI

Ha o0bextax xumuu, Hedrexumuu, HedTenepepadbOTKU U T.J. UCHOJb3Y-
I0TCSl YHU(UIIMPOBAHHBIE CHUCTEMbl aBapUITHOM 3allIUTHl MPOU3BOJICTB OT aBa-
puii, B3pbIBOB U MOXapoB. OCHOBOW TaKUX CUCTEM ABTOMATHUYECKOW 3aIUTHI
ABJISIIOTCSI YHU(DUITUPOBAHHBIE TPUOOPHI-IaTYMKU, TPEIHA3HAUYCHHbIC 1JI1 U3Me-
PEHHSI KOHLIEHTPAlWil TOPIOYNX WM TOKCUYHBIX MAapOB U ra3oB B BO3JYXE MPO-
W3BOJICTBEHHBIX IMOMENICHHM, & TAKXKE JJISI U3MEPEHUS TaKMX NapaMeTPOB, Kak
TeMIIEpaTypa, AaBJICHUE, YPOBEHb U T.N., OTKJIOHEHHE KOTOPBIX OT 3aJaHHOIO
3HAYEHHUs 0 PETJIAMEHTY MOXKET MPHUBECTH K aBapuu, B3pbIBY, noxapy. Mn-
dbopmanua o pe3ylbTaTaX U3MEPEHHs B BUJE AHAIOIOBOTO WIIM JUCKPETHOTO
ANEKTPUYECKOT0 CUTHAJIA OT MPUOOPOB-IaTYNKOB Yepe3 KOMMYTHPYIOIIHUE CUT-
HaJIbl TIOCTYIIAE€T B IPUEMHO-JIOTUYECKHE YCTPOMCTBA, B KOTOPBIX MO OINpee-
JIEHHOMY aJTOPUTMY BbIpA0ATHIBAIOTCS KOMAaHJHBIE CUTHAJbl HAa CUTHAIU3U-
PYIOILIKE U UCTIOJHUTEIBHBIE YCTPOUCTBA.

YcrpoiicTBO aBapuiiHO CHTHAJIM3AIMM MPEICTABISIET cO00l MHOTOKa-
HaJbHBI aBTOMATUYECKUN CTAIIMOHAPHBIN MPUOOpP HENPEPHIBHOTO ACHCTBUS
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HOPMAaJILHOTO MCIOJIHEHUS! C UCKPOOE30MaCHBIMU BXOJHBIMU LEMSMHU, TIpeaHa-

3HAYEHHBIN JUIS1 TPUEMA CUTHAJIOB OT JATYMKOB aBAPUMHOCTU U MPEACTABICHUSA

UX OIepaTopy Ha CBETOBOM Ta0Ji0. YCTpOMCTBO pabOTaeT B KOMIUIEKTE C KOH-

TAKTHBIMM JATYMKAMH B3PBIBO3AIIMIIEHHOTO HCIIOJHEHUS, & TAKXKE C JaTYMKa-

MU OOBIYHOTO HCTIOJIHEHHMS], IPU YCIOBUHU, YTO 3TH AATYMKU HE UMEIOT cOOCT-

BEHHOI'0 HICTOYHUKA MMUTaHUA. BXOIHBIMU MapamMeTpaMu yCTPOMCTBA SIBIISIFOTCS
3aMBIKaHWE HOPMAJIbHO-OTKPBITOIO KOHTAKTA 1aTYMKA,

pa3MbIKaHUE HOPMAJIbHO-3aKPBITOTO KOHTAKTA.

VYeTpoilcTBO UMEET psiJi BXOJOB C BBIXOJAMH Ha CBETOBOE TalJIO MO Kax-
JIOMy KaHaJly ¥ 3BYKOBYIO curHanu3anuio. Ha tabno undopmanus npeacrapiis-
ercs B BuAe Iudp U cuMBOJIOB. [IpuHIUI nelCTBUS yCTpOWCTBA OCHOBAaH Ha
npeoOpa3oBaHUU HEDEKTPUUECKUX MapaMeTpOB aBAPUMHBIX CUTyallUid TEXHO-
JIOTUYECKUX MPOLIECCOB B CBETO3BYKOBBIE CUTHAIBI C MOMOIIBIO JIOTUYECKUX
CXEM Ha MOJIYIPOBOIHUKOBBIX AJIEMEHTAX.

YCcTpoiicTBO aBapUilHON M NpeAyNnpeIuTeJbHOM CHTHAJIU3AUUM TIPE/-
CTaBJIIeT COOOM aBTOMATUYECKOE CTAallMOHAPHOE JIOTMYECKOE YCTPOMCTBO MO-
CTOSIHHOTO IHUKJIWYECKOTO JEUCTBHUSI HOPMAJIBHOTO MCIIOJHEHUS, IpEIHa3Ha-
YEHHOE ISl IPUEMa CUTHAJIOB OT JIATYMKOB aBAPUMHOTO OTKJIOHEHHUS MapaMeT-
POB U MpPEJCTABICHUSI UX ONEpPaToOpy Ha cpeacTBax IudpoBol u mpeoOpazoBa-
TEJIbHON WHIUKAIINH.

VY eTpoilcTBO BBIIONHSET claeaAyronue (yHKIUN:

UUKJINYECKUN ONPOC JaTYUKOB aBAPUMHOTO OTKJIOHEHUS MAapaMeTPOB;

mudepeHMpoBaHUe MOCTYMUBIIMX CUTHAJIOB MO CTENEHU aBAPUHHOCTHU
Ha TPU TPYIIIHI,

KOHTPOJIb MOJIOKEHUS UCTIOJIHUTEIBHBIX MEXaHU3MOB CUCTEM 3aIIIUTHI,

MpeACTaBlICHUE MOCTYNUBIIEeH MH(DOpMau 00 aBapUHHBIX OTKIOHEHUAX
napaMeTpoB Ha IU(PPOBOM TpeXpa3psIHOM UHIUKATOPE C OJIHOBPEMEHHBIM CO-
MMPOBOXKJCHUEM €€ aKyCTHYECKMM CHUTHAJIOM OIPEIEIICHHOM TOHAJIBbHOCTH, 3a-
BUCSIIEH OT TPyl aBApUUHOCTH MOCTYNMUBIIETO CUTHAJIA, U BHICBEUHBAHUEM
Ta0J10, YKa3bIBAIOIIETO HOMEP TPYIIIIHI;

MpeACTaBlICHUE MOCTYyNUBIIECH MHPOPMALIMK HA SKpaHe H300pa3uTEIbHON
VHJIMKAIlMM B BUJIE BBICBEUMBAEMOI'0 YYaCTKa CXEMbI C YKa3aHMEM Ha HEM HO-
M€pa U MECTAa YCTAHOBKH JAaTYMKa, OTMETUBIIErO0 aBapUMHOE OTKIOHEHHUE Mapa-
MeTpa, XapaKTepa OTKJIOHSHHS (3aBBINICHUE WM 3aHMKEHHE), TPYIIBI BAXKHO-
cTH UHGOpPMAIINH;

MPUOPUTETHOE MpeAcTaBieHrue HHbopManuu Oojiee Ba)KHBIX TPYII aBa-
PUMHOCTU Ha CpelICTBaX OTOOpaKeHUs HE3aBUCUMO OT 3aHATOCTH KaHAJIOB MH-
dbopmarnueil MeHee BaKHBIX TPy aBApUMHOCTH;

XpaHEeHUe B NaMATH MHPOpMaLK 00 aBapUUHBIX CUTYalMSIX HA MPOU3BO/I-
CTBE€ U BOCIPOU3BEJICHUE €€ Ha CPEACTBAX OTOOpaKEHUs M0 BBI30BY OIEpPaTopa,;
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3aJ€PKKY OMPENEICHHOTO BUAA CUTHAJIOB C TATYMKOB ABAPUMHOTO OTKJIO-
HEHUSI TIapaMEeTPOB HA BPEMsI 10 OJHOW MHUHYTHI IEpE] BbIAAYEH HA CPEACTBA
0TOOpaKECHHUS.

BxogueiMu nmapameTrpaMu yCTpPOICTBA ABISIOTCS: cpabaThiBaHUE KOHTAKTa
natyuka (3aMbIKaHUE HOPMAIBHO-OTKPBITOTO WM pa3MbIKaHUE HOPMAaJIbHO-
3aKpBITOr0 KOHTAKTA).

Ha Bxox ycTpolicTBa MOTYT MOCTYIIATh CUTHAJBI YETHIPEX TPYIIIL:

nepBasi rpynna — aBapuiHbIC CUTHAJIBI;

BTOpas rpyIia — NpeaBapUTEIbHbIE CUTHAIIBI;

TPEThS TpyMNNa — NPEAYIPEAUTEIbHBIE CUTHAIIBI;

YeTBepTas rpynna — KOHTPOJIb MMOJOKEHUS UCTIOJHUTEIBHOIO MEXaHU3Ma.

Curnanel mepBOM TPYNIIBI UMEIOT NPUOPUTET IMEpPEa ABYMs APYTUMHU —
BTOPOM M TPETHEH, a CUTHAIBI BTOPOM TPYIIIBI — TOJIBKO MEPEa TPEThER rpym-
nor. YeTBepras rpynna UIeT 0 CaMOCTOATEIbHOMY KaHaly.

CurHainel OT JaTYUKOB MOTYT MPEACTABIATHCA MO JOOOMY U3 JECATH Ka-
HaJoB BbIBOJAa MHPopManu. OQuHHAIUATHIA KaHAT MpeIHa3HauYeH Jis1 CUTHa-
JIOB YETBEPTOM I'PYIIIIHI.

KOHCTpYKTHBHO YCTPOWCTBO BBINOJHSIETCS B BHUAE CTOJA C MYJbTOM
yIpaBieHUs U UHAUKALIMK, B KOTOPOM CMOHTHUpPOBaHA JIOTMYECcKasi cxema 0Jioka
MUATAaHUS U DKpaHa.

Cucrema M3C npezacrasisieT cOO0M KOMITIEKC YHUDUIIMPOBAHHBIX MOIY-
JIeW 3al0UThI, CHTHAIU3AIMA U MHEMOCXEM.

YHuduuupoBaHHble MOAYJIU MpPEIHA3HAYEHBI JJI BKIIOYEHUS B MPOECKTHI
Mpy pa3pabOTKe MOACUCTEM 3alTUThl U cUrHanu3amuu, xoasmux B ACYTII ¢
VIIPABJIAIONICH BBIYMCIUTEILHON MAIIMHOW. BO3MOXXHO M aBTOHOMHOE HUCIOJIb-
3oBaHue komiuiekca. C MCHOIb30BAHUEM MHUKPOMOMAYJIBHBIX CXEM M YHU(PHUIIU-
POBAHHBIX THUIIOB KOHCTPYKIIMN pa3pabOTKa TEXHUYECKUX CPEACTB 3alIUTHI Me-
peBeZEHa HAa HOBYIO Kau4e€CTBEHHYI OCHOBY. M3C HaCUMTBHIBAET OKOJIO JIBYX Jie-
CATKOB MO yneld. OCHOBHBIMHM U3 HHUX SABJISIOTCS. MOAYJIb TUCKPETHBIX BXOJIOB,
MOJyJIb QHAJIOTOBBIX BXOJOB, MOAYJIb JIOTUKA CUTHAIW3AIMUA, MOJIYJb JOTHKH
3allIUTHl, MOJYJIb BPEMEHHOW 3aep>KKU, MOAYJb CUTHAIBHBIX Ta0J0, MOIYJIH
3BYKOBOU M CBETOBOW CUTHAIM3ALWNA U MOAYJIb UHAUKALIAH.

Kommekc obecrieurBaeT nmpueM CUTHAJIOB Kak oT YBM, Tak u Hemocpe-
CTBEHHO OT JAaT4YWKOB. Ha MCIONMHUTENbHBIE MEXAHU3MBI U CUTHAJIU3ALUI0 MO-
XKeT OBbITh BBIIAH JIO00M YHU(PUUUPOBAHHBIA cUTHAN. MHOro(yHKIIMOHAIb-
HOCTh MOJYJBHOM CUCTEMBbl MO3BOJISIET MPUMEHHUTH ee i pa3paborku AC3
J000H CI0KHOCTH.

Mukponpoueccopubie koHTposiepbl (MK) oTHocaTcs K Kiaccy mpo-
rPaMMHO-AaNNapaTHBIX CPEACTB U OPUECHTUPOBAHBI HA PELICHHE KOHKPETHOM 3a-
a4y Uiy Habopa OJHOTHUIIHBIX 3a/1ad. VX BHeApeHHe — OCHOBHOE HaIpaBJE€HUE
MOBBIIICHUSI YPOBHS aBTOMATHU3allMM TEXHOJIOTHYECKUX mpoueccos. 1lo Ha3Ha-
YEHUIO OHU JIeJIATCS Ha ABa Thna: nepBbeii — MK, npennasnaden s peanusa-
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MU AJITOPUTMOB PETYJIUPOBAHUS U PA3IMYHOTO MPEeoOpa30BaHKs aHAIOTOBBIX U
JUCKPETHBIX CHUTHAJIOB, KOTOPBIE 3aMEHSAT PETYJSATOPHI; HauOoJiee TUMHUYHBIM
npenacrtasutesieM ux apisgercs PEMUKOHT; Bropoit — MK, npennasnaden st
peanu3aiuu 3aJayd MporpaMMHO-JIOTUYECKOr0 YIPABICHUS; OHU JOJIKHBI 3a-
MEHHUTh peJIeWHbIE M JIOTUYECKHE CXEMbl, MPEACTaBUTEIEM HUX SBISETCA
JIOMUKOHT.

B coctaB nro0oro tuna MK BXoaatT HeM3MeHHbIN JJisl TaHHOTO Thumna 0a3o-
BBIi KOMIUIEKT, MpoeKTHO-kKommonyembid komruiekT (ITKK), a Taxke maHensb
oreparopa. ba3oBblii koMIiekT BKIodaet mporeccop (ITP) u mamsaTe: omepa-
TUBHYIO — JIJI1 XpaHEHUsI YMCIIOBBIX JAHHBIX U MOCTOSHHYIO — JJII XpaHEHUS
MPOTPaMM.

IIKK - 3T0 ycTpoHCTBO BBOJa-BhIBOAA CUTHANIOB. Ero cocraB onpexnenser-
Csl YHMCJIOM KaHaJOB BBOJA-BBIBOJAA U COJIEPKUT OJOKU pa3BsI3KU ISl pasjelie-
HUS BXOJOB U BBIXOJOB OT Harpy3Ku; MYJIbTUILIEKCOP JJI1 KOMMYTaIlUU aHaJo-
TOBBIX CUTHAJIOB, a TAKXKE aHAJIOro-1uudpossie, HUPpPOaHATOTOBBIE, TUCKPETHO-
urdpoBbie U HUPPO-AUCKPETHBIE MPEOOPA30BATEIH.

[Tanens omeparopa (ITO) MK wmmeer opranbl ymnpabiieHUs (KJIaBHIIIH,
KHOIIKH) ¥ YCTPOMCTBO OTOOpaKeHUsI MH(OPMAIIMU B BUJC ITUPPOBOTO WHIMKA-
topa (PEMUKOHT) wim matpuuanoro skpana (JIOMHUKOHT). Ona no3BoJisieT
BBIOpaTh PEXUM PabOThI, COCTABUTh U PEKOH(UTYPUPOBATH CUCTEMY yIMpaBiie-
HUS, OCYIIECTBUTH BBI30B MIPOTPAMMBL.

B tabn. 7.1 npuenensl Bo3moxHbI coctaB [IKK u xapaktepuctuku Mo-
TyJiel pa3IuyHbIX TUIIOB.

Tabmuna 7.1
XapakTepucTUKa MoayJiei
Monyns Yucno mrt., 10 Bo3smoxHOoCcTH, 10
Amnanoro-unu$poBoro npeodpa3zoBaHus 4 16 Bxon0B
JMcKpeTHO-IIM(PPOBOTO MPeoOpazoBaHUS 16 Bxon0B
[udpoananoroBoro npeodpazoBaHus 8 BBIX0/I0B
[udpo-uMiryapcHOTO peoOpa3oBaHus 8 BBIX0/I0B

[Mudpo-nuckperHoro npeoOpa3oBaHuUs 16 BBIXO/10B

Pa3;[em/1TeJ1;1 raJbBaHHM4YCCKOI'O BXOAHOI'O 8 aHaJIOroBBIX BXOA0B

P%HGHHTGJ’IH TaJIbBaAaHNYCCKOI'O BBIXOJHOI'O 4 aHajoroBBLIX BBIXOJ0B

N O O 00 0 00 0o

bnoka nepekitoueHust pe3eppa 8 nemneit

[IpuBeeHHBIC JaHHBIC TTO3BOJISIOT PACCUNTATh MAKCHMAIbHOE YHCIIO BXO-
0B H BBIX010B MK aHamoroBeIx BXoA0B 110 64, THCKpETHBIX — 10 126; aHamo-
TOBBIX BBIXOJIOB — 10 64, TUCKPETHBIX — 0 126, MITyThCHBIX — 710 64.
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OyHKIMOHANIbHBIE BO3MOXkHOocTH MK  ompeaensitorcs nporpaMmamu.
PEMUKOHT pacnonaraet OMOMHOTEKOW TPOrpaMM, peanm3yromier 24 anro-
purma: [TN]] — anamorosoe perynuposanue (4), [IN]] — qucKpeTHOE perympo-
Banue (4), nuHamuueckoe npeodOpaszoBanue (5), ctaTuyeckoe MpeoOpa3oBaHHE
(5), nenuueiinoe mpeodpaszoBanue (5), crangaptHas oruka (1).

[upokwuit Habop MporpaMm U MaHeb OlepaTopa MO3BOJIAIOT JIETKO CO3/a-
BaTh U U3MEHSTH KaHaJbl PEryJIUPOBAHUS C 3aJlaHHBIMU TUHAMUYECKUMU CBOM-
CTBaMH.

Jlornueckuit konTpoiuiep JIOMUKOHT. Moaenu storo tuna MK anaino-
TUYHBI MOJIeTIsIM perynupyromiero MK, HoO 6a30BbIif KOMITIEKT COCTOUT U3 6 MO-
nyned. MakcumanbHoe 4nciao BxonoB U BbixogoB JIOMUKOHTA cocTapnsier:
JTUCKPETHBIX BXOJIOB — 110 512, aHamoroBeix — 10 123, uMmynbCcHBIX — 10 84,
JTUCKPETHBIX BBIXOAOB — J0 256, aHAJIOTOBBIX — 10 64, UMIYJIbCHBIX — 10 32.
Oo6mee uncio Bxom0B-Bbeixo10B JIOMUKOHTA moxet nocturats 900.

Ot 3aBoga-m3roroButeist JIOMUKOHT nocraBisieTcss MOJIHOCTBIO T'OTO-
BBIM K pabOTe M HACTpaMBaEeTCs Ha pellleHue Tpedyemoil 3a1aund Ha OOBEKTE C
MOMOIIBIO MyJIbTa ONEpaTopa, UMEIOIIEr0 PKpaH U CIEUaATN3UPOBAHHYIO Kila-
BUATypy. B mpoliecce HACTpOWKHU, KOTOpasi HA3bIBAETCS TEXHOJIOTHUECKUM IPO-
rpammupoBaHuem, oneparop Beoaut B JJIOMUKOHT noruky ynpaiieHUs KOH-
KPETHBIM 00BEKTOM (MPOrpaMMy MOJIb30BATEIIS), UCIIONIB3Ys CICIHAIBLHO TIPEe/I-
Ha3HA4YCHHBIN 111 3Toro texHosornyeckuii 1361k MUKPOJL. IIporpamMmma nosb-
3oBateisi, BBeAeHHas onepatopoM B JIOMUKOHT, a Takxke undopmanus o Te-
KYIIEM COCTOSIHUUA O0BEKTa COXPAHSIOTCS MPU OTKIFOUCHUH MTUTAHUS.

MK JJUMUKOHT — MuUKpOIpOLIECCOPHOE YCTPOMCTBO, MPEIHAZHAUYCHHOE
JUTSL KOHTPOJIS TEXHOJOTUYECKUX MPOLecCCOB B cocTaBe pactpeneieHHbix ACY,
MOCTPOCHHBIX C UCIOJb30BAHUEM PETYIUPYIOUIUX U JOTHUYECKUX MUKPOMPOILEC-
COPHBIX KOHTpOJuIepoB. CBs3b KaKk HAa HWKHEM ypoBHe ympasicHus (¢ PEMU-
KOHTAMMU u IOMUKOHTAMMU), tak u Ha BepxHem ypoBHe (¢ YBM) ocy-
HIECTBIsACTCS MHTEPHEUCHBIMU KaHAIAMH.

JUMUKOHT o0ecneuriBaeT paboTy B ONEPATUBHOM M CEPBHUCHOM PE¥KHU-
Max, a TaK’Ke B peKUME TEXHOJOTUUECKOTO MPOTPaMMHUPOBAHUSI.

B oneparusnom pexxume JUMUKOHT BoinonusieT cienyomue GyHKIUU:

cOOop ¥ mpeABapUTEIbHYI0 00pabOTKY TaHHBIX O TEUCHHUH MPOIECCa B LIUK-
ae 1o 2 — 10 c¢. Jauneie nmoctynatror ¢ PEMUKOHTOB u JIOMUMKOHTOB,
yOpaBIsomuX nporeccom. O01Iee Yucao NPUHUMAEMBIX TUCKPETHBIX U aHAJO-
TOBBIX CUTHAJIOB — 10 1536;

OoTOOpakeHUEe JAHHBIX O TEYEHUM MpPOIEcca B BUJIE CTATUYECKOU HMHPOp-
Maruu (MHEMOCXeM, TaOJIHIl, OCe KOOpaUHAT, HH()OPMAIIMOHHBIX HAIIMUCEH U
T.JI1.) U JHHAMUYCCKOW (3HAUCHUH IMapaMeTpoB, aBapUHON CHTHAJIM3AIINH, JTaH-
HBIX, XapaKTEePU3YIOIIUX TSUCHUE MpoIecca, U T.11.), COBMEIICHHON CO CTaTHYe-
ckoi uHpopmanuei. {unamuyeckass nHpopmaisi 0ToOpakaercsi B MPOLEHTAX
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1 a0COJIOTHBIX 3HAYEHUSIX MapaMeTpoB B BUAE IpadMKOB, TUarpaMm, TaOJHIl,
M3MEHSIONMXCS (PparMEHTOB M300paKEHUH U T.1.;

aBapUIHYIO CUTHAIN3AIMIO U CUTHAIU3AIUIO 00 OTKJIOHEHHSIX TTapaMeTpOB
C mojlayell 3ByKOBOTO CUTHAJIa, MEPLIAHHEM M MU3MEHEHHEM IIBE€Ta OTOOpaKeHUs
napameTpa,;

BEJICHHE UCTOPUH TIpoliecca: JaHHbIE [0 UCTOPUU MPOIIecCca 3aUuChIBAIOTCS
B O3V u Ha KacCEeTHbIM HAKOMUTEIb HA MArHUTHOW JICHTE JUISl MOCIEIYIOIIETO
MPOCMOTpPa U aHAJIM3a, OCYIIECTBISIEMOTO B CEPBUCHOM pexkume. OnepaTuBHO
JOCTYIHBI TaHHBIE HE MeHee YeM 1o 124 mapamerpawm;

JOKYMEHTUPOBAaHHE UH(POPMAIMU MO MPOIECCY, BKIIOYAIONIEEe aBTOMATH-
YEeCKHUil BBIBOJ HA Me4YaTh aBapuiHOW wHpOpMammu (1ata, BpeMs HACTYILICHHS
OTKJIOHEHUS MapaMeTpa, HAMMEHOBAHUE MapaMeTpa, KOJ OTKIOHEHHS ' 'MEHbIIe
HOpMBI'', "00JIbIIIE HOPMBI' U T.JI.); paclevaTrKy Mo BBI30BY oIepaTropa OyKBEH-
HO-IIU(POBON KOMHUM DKpaHa, pacreyarKy IO BbI30BY oOIlleparopa MPOTOKOJa
TEXHUYECKOTO MPOIIECCa OCHOBHBIX MapamMeTpoB (B MPOTOKOJ BXOJSAT BHIOOPKHU
Ha IPOrpaMMHUPYEMOM HHTEpBajie MO OCHOBHBIM MapameTpaM, XapaKTepHU3ylo-
IIIUM TEUEHHUE MPOoIIecca);

BBIBOJ] M300pakeHUi Ha Oosibioe mHpopMarmonnoe tadtuio (BUT); muki
oOHosnenust uapopmanuu Ha BUT - 5 c;

CaMOJMAarHOCTUKY pabOThl OCHOBHBIX Y3J10B OOOpYJOBaHUS B IUKIE pe-
albHOTO BpeMeHH, GOPMUPOBAHUE U OTOOpaKEHHE COOOIIEHUN O HEUCIPABHO-
CTU B KOHTPOJIJIEPE U B JIMHUSX CBSI3H,

dbopmMupoBaHUe U OTOOpa)KEHUE COOOIICHUN O HEMPABWIbHBIX JIEUCTBUSX
oreparopa.

B pexume TEXHOJOTHMYECKOTO MPOrpaMMHUPOBAHMS  OCYIIECTBISIOTCS
¢byukiuu konpurypuposanuss JUUMUKOHTA non tpeboBaHHS KOHKPETHOTO
oObeKTa:

dbopmupoBanue OUOIMOTEK anropuT™MoB. Jljisi 00pabOTKK aiaropuTMa mpe-
JyCMOTPEHBI CIIEHUANIbHbIC TUPEKTUBBI U UHCTPYKIIMH, OOJIErdyaroniue 3Ty Mmpo-
nenypy,

dbopmupoBanue 6ubnMoTek kaapoB u ctpanull. [lox "kagpoM" nmonumaercs
HEKOTOPBIM 00BbEM CBSI3AHHOW CTaTUCTUYECKOW MHGOpMAalUU, HAalpPUMEpP MHe-
Mocxema o0bekTa. Kaap moxker umeTh 00beM, MpeBbIIatonuid HH(POpMaIMOH-
Hy10 eMKOcTh 3kpaHa JJIT, u paznuunbeiii popmar. Kaap BbI3pIBaeTCS MO MpH-
cBOeHHOMY emy Homepy. Ilox "cTpanuieit” noHuMaeTcs o0beM TUHAMHYECKOU
uH(popManKK, HAJTOKEHHOU Ha M300paxkeHue kaapa. OIUH Kap MOXKET BKIIIO-
qaTh 10 64 cTpaHuIl TMHAMAYECKON HH(OpMAIny;

Ompe/ieNIeHUe BUAA OTOOPAXKEHUS AMHAMUYECKOW MH(pOpMalUu U €€ pas3-
MelleHne. JTa QyHKIHS BBITOIHSAETCS C MOMOIIBIO IITATHBIX MOJAMNPOrpPaMM BH-
J1a OTOOpaKEHHUS TaHHBIX;
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3HAYEHHE XapAKTEPUCTUK CUTHANOB. Ha3HadaroTcd, Hampumep, TAKHUE Xa-
PAKTEepUCTUKU CUTHAJIOB, KAK HAMMEHOBAHHE CUTHAJIOB, A0COJIIOTHBIE 3HAYEHUS
JIMANa30HOB M3MEPEHHI TMapaMeTPOB, MOTPEIIHOCTH MPEACTABIEHUS MapaMeT-
POB, KOJIbI OTKJIOHEHHUS U T.1.;

Ha3HAYCHUE MTapaMETPOB, IO KOTOPBIM BEAETCS UCTOPUS MPOILIECCa.

IIporpaMMHO-TeXHHYECKUN KOMILUIEKC AaBTOMATHYECKOW 3allMThI
(ITTKA3) npeana3HadeH s pelICHHs 3a/1a4 aBTOMATHYECKOM 3allUThI OT aBa-
pUll TEXHOJIOTMYECKUX MPOLIECCOB B XUMHUYECKOW, HEPTEXMMUUECKOU, MeTail-
JyPru4eCcKOr, SHEPreTUYECKOM, MUIIEBOM U APYTHX OTPACISAX MPOMBIIUIEHHO-
CTH.

I[ITKA3 o6pabaThiBacT AUCKPETHBIE M AHAJIOTOBBIE BXOJHBIE CHUTHAJbI,
dbopMupyeT TUCKPETHBIE BBIXOAbl HA MHEMOCXEMbI U MH(OPMAILMOHHBIE Ta0JIO,
a TaK)K€ HA HUCHOJHUTEIbHBIE MEXAHU3MbI NMOCTOSSHHOTO M MEPEMEHHOrO TOKA.
IITKA3 umMeeT opraibl py4HOTO yIPaBJICHUS UCIIOJIHUTEIbHBIMUA MEXaHU3MAMHU
CO CBETOBOM MHJIMKALIMEN U UCKPO3AUIUTY O JUCKPETHBIM BXOJAM.

JIaHHBIM KOMIUIEKC BBINOJHSET JOTMYECKUE ONEpalyd alrOPUTMOB 3alu-
Thl, UMEET BO3MOXXHOCTh (DOPMHUPOBATH BPEMEHHBIE 3aJCPKKU M TO3BOJSAET
(bukcupoBaTh B mamsTU QakT U Bpemsi cpabaThiBaHUS OJTOKUPOBOK.

I[ITKA3 saBnsieTcs mporpaMMHUpPyEeMbIM KOMILIEKCOM, paboTaTh ¢ HUM MO-
IyT NPOCKTUPOBIIUKH CUCTEM 3aIATHI U 3KCILUTYTALMOHHBIN MEPCOHAJ, HE 3HA-
KOMBIE C TPOTPAMMHPOBAHUEM.

IITKA3 — npoekTHO-KOMITIOHyeMOe u3zenne. OH CONEPKUT NMOCTOSHHYIO
yacth anmapatypsl ([ITKA3-0), mocraBisieMyr0 HE3aBHCHMO OT KOHKPETHOM
CHUCTEMBI 3aLIUTHI, U IEPEMEHHYIO MPOECKTHO-KOMIIOHYEMYIO 4acTh, 3aBUCSLIYIO
B OCHOBHOM OT THIIa M YHMCJIa KaHAJOB BBOJA-BbIBOJA MH(MOpPMALUU U OMpeJie-
nsieMyro npu 3akaze norpeoutenem. [loctossnnas yacte IITKA3 umeer ogHo-
KpaTHOe pe3epBUpoBaHue. [lepeMeHHas 4acTh anmapaTypbl MOXKET PE3epBUPO-
BaThCsl B 3aBUCUMOCTH OT TPEOOBAHUM MOJIb30BATEIIS.

[ITKA3-0 npencraBiser coboi TyOMPOBAaHHYIO MOACUCTEMY O00pabOTKH
nH(popMaliK, BHIIOJIHEHHYIO Ha 0a3ze MUkpo-OBM, nMeer MOAyIbHYIO CTPYK-
TYpYy ¥ COCTOUT U3 CJIEeAYIOUUX y3710B: MUKpOo-OBM, unrepdeiica, noctossHHOM
MaMsITH, MaMsITH TOJIb30BATENs, MOAYJISl HE3aBUCUMOW NMaMATH, MOJYJIsl 0OOMEeHa
Y KOHTPOJIA, MOAYJIS KOHTPOJIS, MOJYJSl aJalTEPHOTO, MOAYJIA PEAIbHOTO Bpe-
MEHH, MOJIYJISl CBSA3H, IEPBUYHOTO HCTOYHUKA MMUTAHUS, BTOPUYHOTO UCTOYHUKA
MUATaHHUS.

K nepemennoii yactu [ITKA3 oTtHOcATCS MOy BBOJa M BbIBOJA, OJIOK
yIpaBjieHus OJOKHPOBKAMU U MPOTPAMMUPYIOLIEE YCTPOUCTBO.

Monynu BBoaa. [[1s BBO/Ia TUCKPETHBIX CUTHAJIOB THIA ''CYXOW KOHTAKT'
WY JBYXIO3WLHOHHBIX CUTHAJIOB MOTEHUHAJIBHOIO THUIIA MNpPEIHA3HAYEH MO-
IyJib BBOJIA IUCKPETHON MH(OpMALIIH.
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Jlns obGecriedeHus mpu HEOOXOAMMOCTH MCKPOOE30TaCHOCTH BXOIHBIX IIe-
nel mpu BBOJE MHPOPMAIIMU THUMA ''CyXOW KOHTAKT' MpeHa3HAueH Oaphep uc-
KpoOe30MacHOCTH.

Jl7ist BBOia aHAJIOrOoBOM MH(pOpMAIIMK B IENSAX CPABHEHUS €€ C 3aJJaHHBIMU
YCTaHOBKaMU NpeJHAa3HAYEH MPOTpaMMHUPYEMbI MOJYJIb BBOJA aHaJIOrOBOM
uHopmanmu. B Hero ¢ mynbTa NpeaBapUTENbHO 3aHOCATCS YCTAaHOBKHU, KOTO-
pbI€ COXPaHSIOT CBOE 3HAUCHUE MPU OTKJIIOUYECHUH MMUTAHUSI.

MaxkcuManbHOE YUCIIO TUCKPETHBIX BXOJOB paBHO 256 (C KpaTHOCThIO Ha-
pamuBaHus 16 myTeM ycTaHOBKH MOAYJIeH) Tu0o paBHO 128 (¢ KpaTHOCTHIO Ha-
pamuBaHus 16 myTeM ycTaHOBKH MOJyJIel), OO JoIycKaeTcs aro0as KoMOu-
Hallisl MOJYJIEH aHAJOrOBOr0 BBOJA U JUCKPETHOrO BBoJA. OrpaHuyeHus oo0y-
CJIOBJICHBI OOIIMM YKCIIOM YCTaHOBOYHBIX MECT JIJIs BBOAA MH(OpMAIINH, paB-
HbIM 16.

Hckpobe30macHOCTh MOXKHO OOECIIEYNTh MaKCHUMaJbHO 1o 176 muckpert-
HBIM BXOJaM OT JJATYMKOB THIMA ''CyXOd KOHTAKT" (C KpaTHOCTBHIO HapallliBaHHS
16 myTeM yCTaHOBKH MOYJICH).

Monayau BbIBOAA. /[ BbIBOJAa HMH(pOpMAIMKM Ha BHEIIHUE YCTPOMCTBA
CBETOBOW CHUTHAJIM3AIMU TpeaHa3HaueH 16-KaHambHBIH MOAYIh KIIOYEH CHIIO-
BbIX HHM3KOBOJIbTHBIX. JJisi BhIBOJA MH(pOPMAIMM HA HUCIOJTHUTEIbHBIE MeXa-
HU3MBI TTOCTOSTHHOTO TOKA TMpeIHa3HauYeH 8-KaHAJTBbHBIA MOMYIIh KIFOUEH CHJIO-
BbIX HU3KOBOJIbTHBIX.

Jlist BeIBOIa MHGOPMAIIMK HA UCIIOJIHUTEIbHbIE MEXaHU3MbI IEPEMEHHOTO
TOKa MpeTHa3HAYCH 8-KaHATBHBIN MOJYJIb KITFOYEH CHIIOBBIX BHICOKOBOJIHTHBIX.

MakcuMaabHOE YUCII0 BBIXOJ0B Ha CUTHAIN3AIUI0 paBHO 256.

Baok ynpaBsienusi 0J1OKHpOBKAMHU. DTOT OJIOK MpeJHA3HAYEH IJi1 Opra-
HU3alM1 CBETOBOM M 3BYKOBOM CHUTHAJIM3AlMU O cpabaThIBaHUM OJIOKUPOBOK, a
TaKK€ 3BYKOBOW JIMArHOCTUYECKON curHamu3anuu. OH SBISIETCS BBIHOCHBIM
YCTPOMCTBOM M MOXET PacloJiaraThCsl B MECTaX, yAaJICHHbIX Ha PACCTOSIHUE 10
50 m ot crotiku [ITKA3 u uMeer MOIyTbHOE MCIIOJTHEHUE U COCTOUT U3 Clie-
OYIOIIUX MOJYJEH: yIHpaBiieHUs] OJIOKUPOBKAMH, MHUTAHUS, KIIOYEH CHIIOBBIX
HU3KOBOJIbTHBIX.

brok nMeeT opraH 3ByKOBOW CHTHaJIM3AIMK (JMHAMUK), OPTaHbl MEepexoia
C aBTOMAaTHUYECKOr0 YINpaBJICHUS] HA pydyHOE, U HAa00OpoT, KHOMKY ''KBUTHpOBa-
HUe'", OpraHbl TPYIIIOBOIO0 U MHAUBUIYAJIbHOTO YIPABJICHUS OJOKUPOBKAMHU U
JUISl OpraHU3aliy CBETOBOM CHUTHAIM3AIMU — JIAMIIOYKH, CBETOJMO/IbI, a TAKKe
OpraHbl BbIOOpA MHIUBUAYAJBHOTO YIPABICHUSI OJIOKUPOBKAMM.

MakcuManbHOE YHCIO YHPaBISEMbIX BPYYHYIO HMCHOJHUTEIbHBIX MeXa-
HU3MOB (OJIOKMPOBOK) B OJHOW CTOWKe paBHO 64. OpraHuzamus pydHOTO
yIpaBJeHUs — TPYIIOBAs U MOaApecHasl.

YeTpoilcTBO mporpaMMHUpYIOIee OTHOCUTCSI K CEPBUCHOMY 000pPYI0BaHUIO
U TIpeJHA3HAYEHO JIJIsl MPOTPaMMHUPOBAHUs MaMSTH MOJIb30BaTENs; 3alUCH 3Ha-
YeHUI yCTaBOK B MOJYJIb BBOJIa aHAJIOTOBOM WMH(OpMAIMHU; CTHpAHUS U TIEepe-
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MpOrpaMMHUPOBAHUsl  yCTABOK; pacreyaTku ¢akTa U BpeMEHU cpadaThiBaHUS
OJIOKMPOBOK; METPOJOTHMUECKON MPOBEPKU Ha OOBEKTE MOJYJIed BBOJa aHaJo-
ropoil mHpoOpMaluK; AUATHOCTUKU U PEMOHTA MOJYJIEH, BXOASIIMX B COCTaB
I[ITKA3; oTnaakyd aaropuTMOB aBTOMAaTHYE€CKOW CHCTEMBbI 3alIUThI U CUTHAIU-
3alUU.

Curnanuzanys W3MEHEHUsS COCTOSIHHUS HCIIOJHUTEIBHOTO MEXaHW3Ma —
CBETOBas M 3ByKoBas Ipu padbore B aBTomatuueckom pexxkume ot [ITKA3, cBe-
TOBas — Mpu paboTe B pyuHoM pexxkume. Ha 6aze oanoit croitku IITKA3 MoxHO
OpraHU30BaTh OJHO pabouee MeCToO.

I[ITKA3 obecrnieunBacT BO3MOKHOCTh BBIJCIICHHS IICPBONPUYHHBI (BbIIC-
JICHHWE W3 TPYIIIbI CUTHAJIOB CHTHAJIA, IPHUIIC/IICTO TIEPBBIM) H OTOOPaKEHUS ee
Ha MHEMOCXEME OTJIMYUTEIbHON yacToTOoM muranus. OH oOecrneunBaeT HAKOII-
JeHre U XpaHeHue uH@opManuu o (hakTe U BpeMEHU cpadaTbiBaHUsl OJIOKUPO-
BOK U MepeJlavy ee Mo KaHally, a TAKKe BO3MOXHOCTb paclieyaTku HH(OpMaIui.
I[ITKA3 obecnieunBaeT TMArHOCTUKY U CAMOJMArHOCTUKY HA YPOBHE CMEHHBIX
MOJyJIel, a UCTOYHUK MUTaHUsA oOeclieunBaeT OecrnepeOOHbIM MTUTAaHUEM BTO-
pUYHBIC UCTOYHHMKH NMUTaHus MoAayiei B kapkacax [ITKA3, a Takxke 351eMEHTHI
CUTHAJIN3ALMKU COCTOSIHUSI OJIOKUPOBOK.

B cnydae kpaTKOBpeMEHHOI MOTEepU MUTAHUS MO JIBYM BBOJAaM oOecreuu-
BAETCA COXPAHEHUE COCTOSIHUS BBIXOJHBIX KIIIOUEH B MOJIOKECHUH, IMPEAIIECT-
BYIOIIEM MOTEPE HAMPSIKEHUS.

[Mporpammuoe ob6ecnedenue (I10) komruiekca I[ITKA3 Brimouwaer 10
crorku u I1O mporpammaropa. IIO cTolikym mpegHa3HAYEHO ISl YIPaBICHUSA
paboroii croiiku IITKA3 1 cocToUT U3 YeThIpeX YacTeil: ynpaBisoliei cucre-
MBI, IPOTPAMM JAUArHOCTUKHU, OMOIMOTEKH NporpaMM (PyHKIHUH 3alIUTHI U alro-
putma 3amuthl. [loctostHHas vacte [IO cTOMKM 3amKMCHIBAETCS B MOCTOSIHHYIO
namsTh npu u3rorosiieHnu komiuiekca [ITKA3 u sBisieTcsa ero HeoTbeMIEMOM
yacThlo. B Hell 3anucanbl BHyTpeHHUN anroputM padotsl ctoiiku [ITKA3 u Ha-
0Op CcTaHJAPTHBIX ONEPaTOPOB 3alUTHI 1Jist co3ganus AC3.

N3mepsiemont yacthto I1O CTOMKH SIBASCTCS aJITOPUTM 3aIMUTHI, MPEACTAB-
JAIONMNA cOO0M MpOrpaMMHYIO peanu3anuio KoHKkpeTHo AC3, 3amucaHHOM Ha
CIIELIMAJIbHOM SI3bIKE Jlornueckor 3amuTtbl. AC3 mporpaMMupyeTcs: MoJib30Ba-
TEJIEM Ha MPOrpaMMaTOpPE U 3aMKCHIBACTCS B MTOCTOSHHYIO MEPENPOrpaMMuUpye-
MYIO MaMSTh.
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