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ITPUMEHEHHWE BUJAEOTEXHOJIOTHN B CUCTEMAX

[TOXXAPHOU BE3OIIACHOCTU

[IpencraBneHsl MaTepuaibl BTOPOH riraBsl MoHOTpaduu "HoBbIe METOMBI M TEXHHYE-
CKHE CpeICTBa OOHApYKCHHUs IMokapa", B KOTOPOH PacCCMOTPEHBI PA3IMYHBIC ACTICKTHI MPH-
MEHEHHUSI BHJICOTEXHOJIOTHM B CHCTEMAaX MOXapHOU 0€30MacHOCTH 00BEKTOB.

I'/TABA 2
2.1. IToBbiienue 3¢ PeKTUBHOCTH 00HAPYKEHUS MOKapa
C HCNO0JIb30BaHUEM BHACOTEXHOJIOT Uil

B nacTosiniee BpeMsi IpUMEHEHUE CUCTEM MOXKAPHOW aBTOMATUKHU Ha pas-
JUYHBIX O0OBEKTaX PEriaMEeHTUPOBAHO PsJIOM HOPMATHBHBIX JOKYMEHTOB. Oj-
HaKo (DYHKIIMOHATbHAS HAJIEKHOCTh TAKUX CUCTEM OCTAETCs HEJOCTATOYHO BhI-
cokoi. OHUM U3 HaANpaBJICHUM MOBBIIICHUS MOXKAPHOU 0E30MaCHOCTU OOBEK-
TOB SIBJIICTCSI MHTETPAIMS CUCTEM MOKAPHOW aBTOMATHKU W BUJICOHAOIIOICHUSI
[2.1,2.2].

Kaxk u3BecTHO, MpUMEHEHNE CUCTEM OXPAHHOTO TeJeBHACHUS d(P(HEKTUBHO
pemaeT psJl BOIPOCOB 00eCIedeHUs] KOMIUIEKCHONW 0€30macHOCTH, TaK Kak I10-
3BOJISICT ONIEPaTOPY BU3YAJIbHO OICHUTH CUTYaIlUI0, BOSHUKAIOIIYIO Ha 00BEKTE.
Oxkomo 10 Ha3aa cUCTEMBl OXPAHHOTO TEJICBUACHUS OBLIIM B OCHOBHOM aHAJIOTO-
BOI'0 THUIMA W MMEJM 3HAUYUTEIIbHYIO CTOMMOCTh. B HacTtosiee Bpems CUTyalus
OBICTPO MEHSETCS: CYIIECTBYET OMpe/eieHHas TCHACHINS K mepexony Ha mud-
POBBIE KOMITBIOTEPHBIE BUACOCUCTEMBI, KOTOPHIE MO3BOJAT CYIIECTBEHHO CHU-
3UTh CTOMMOCTH OOOPY/IOBAaHUS W OJHOBPEMEHHO TOBBICUTH €r0 3P (HEeKTHB-
HOCTb.

OCHOBHBIM KOMIIOHEHTOM, OTJIUYAIOIIUM aHAJIOTOBbIE CUCTEMbI OXPAHHOTO
TENEBUICHUS OT HU(PPOBBIX (KOMIBIOTEPHBIX), SIBISETCS HAJIMYME MHUKPOIPO-
1eccopHoro 6;10ka (puc. 2.1), B KOTOPBIM BXOAT Clieayromue GyHKIIMOHATbHBIC
DJIEMEHTHI:

- YCTpPOMCTBa BBOJIa — MPOTPAMMHO-ANNAPATHBIM KOMIUIEKC, KOTOPBIA He-
00xoauM 1 OIUGPOBKHU U CHKATUS CUTHAIOB C IIOMOIIBIO CIICIIMAIBHBIX KOIH-
PYIOIIHUX YCTPOMCTB;

- YCTPOMCTBO aHalM3a - BKIIOYACT B ce0s pa3IMvHbIC IACTEKTOPHI, MPO-
rpaMMHO-aMIMapaTHbIe KOMIUIEKChl HUJICHTHU(UKAIMU U paclo3HABaHUS OOBbEK-
TOB;

- KOHTPOJUIEPHI PA3IUYHBIX YCTPOMCTB YaCTO BXOJSAT B COCTaB KOMIIbIO-
TEPHBIX CHCTEM BHICOHAOIONCHUS U CITYKAT JUIsl UX B3aUMOJCHCTBUS C CHUCTe-
MaMH OXpPaHHOM CUTHAJIM3AIlu1, KOHTPOJIS JOCTYMa, MOKAPHOW CUTHAJIU3AIUU U
TEXHOJIOTHYSCKUMH CHCTEMaMH O0BEKTA;
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- HAKOIIUTCJIb, NpEAHAa3HAYCH MJId apXUBHUPOBAHHA BHACO3AIIMCHU C KaMCDP,
XpaHCHUA OaHKa JaHHBIX O CUCTEM I/II[CHTI/I(l)I/IKaLII/II/I 1 pacCliO3HaBaHHA 00BEeK-
TOB.
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Puc. 2.1. Tunoas cxema KOMIbIOTEPHON CUCTEMbI OXPaHHOT'O TEJIEBUACHUS

OnHUM U3 OCHOBHBIX 3JIEMEHTOB PACCMATPUBAEMBIX CHCTEM SIBIISIFOTCS] BH-
neoneTekTopsl. OHHU, aHATM3UPYSI CUTHAJ, TOJyYEHHBIH ¢ BUCOKaMep IO CIie-
[UAIBHBIM aJrOpUTMaM, OOECIEYMBAIOT MPUBJICUYCHHWE BHHMAHUSA oOIlepaTopa
(mepconana caykObl 0€30MaCHOCTH) K HECAHKIIMOHHPOBAHHBIM JICUCTBUSM,
IPOUCXOSIIUM Ha OO0BEKTe, a Takke (GOPMUPYIOT YNPaBISIONIME KOMAHIBI B
cucremy 6e3omnacHocTd. [100KUTENBHBIM Ka4eCTBOM CHCTEM OXPAaHHOTO Telle-
BUJICHHSI C TIPUMEHEHUEM BHUICOJETCKTOPOB SBISETCS TO, YTO OIEpaTop He
JIOJDKEH MOCTOSIHHO CMOTPETh Ha 9KpaH MOHHUTOpa. BMecTe ¢ TeM mpu mocTyTi-
JICHHH CUTHAJIa C JIETEKTOpa OMEepaTop UMEET BO3MOKHOCTh BU3yalIbHO OIICHUTH
CUTYallMIO U IPUHATH COOTBETCTBYIoLIee pemieHue. Kpome toro, 6e3 aeTekro-
POB SKOHOMUYECKHU HELEJIecO00pa3HO CTPOUTh COBPEMEHHYIO CHCTEMY BHJECO-
apXuBallNH, UICHTU(UKAIIUN U pacliO3HaBaHUsI 00pa30B.

[TpakTHka WCHOIB30BAHUS CUCTEM BHACOHAOTIONCHHUS C JETEKTOpaMu
JBUYKCHUSI TIOKA3bIBAET, UTO MOMUMO OXPaHHBIX (PYHKIMH C UX TOMOIIBIO BO3-
MOKHO U OOHapy)XeHHe MoKapa, 4To O00ecreunBaeT MoXKapHO 0e30MacHOCTH.
OnHako crienuaabHbIe UCCIEAOBAHUS B 3TOM HAIIPAaBJICHUU HE MPOBOAWINCH. B
HOPMATHUBHBIX JTOKYMEHTaX MO MOXapHOH 0e30MacHOCTH HHUKAaK HE OMpPEeeIICHO
BJIMSIHHE CHCTEM OXPAaHHOTO TEJIEBHICHUS Ha (PaKTHUECKOE MOBBIIICHUE YPOBHS
M0KapHOI 0€30MACHOCTU TOTO WJIM HHOTO OOBEKTA.

OmHUM U3 BO3MOKHBIX HANpaBICHUN B3aMMHOW MHTETPAIUU CHCTEM IIO-
KAPHOW aBTOMAaTHUKUA U CUCTEM OXPAaHHOTO TEJICBUICHWUS SIBISICTCS YCOBEPIICH-
CTBOBAHHE TPUMEHSIEMBIX JTETCKTOPOB IBM)KCHHS C BKIIOYCHHEM B HUX (DyHK-
Ui 0OHAPYKEHUSI TTOXKapa.
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PaccMoTprM OCHOBHBIE (DAaKTOPBI IMOXKapa, KOTOPbIE MOXKHO PETUCTPUPO-
BaTh C MOMOIIBIO TEJIEKaMEpPhI, a TaKk)Ke Metarorue ¢paktopsl [2.3]:

1. OTKpbITOE TIaMs — CYIIECTBEHHO OTJIMYAETCS 110 MHTEHCUBHOCTHU U Yac-
TOTE JJIEKTPOMArHUTHOIO M3JIy4eHHsI OT (POHOBOM 3acBeTKU. B psge ciyuaeB
wiaMsa UMeeT (PIyKTyaluio B ONpEAeIEHHOM YacTOTHOM auarnasoHe. CienoBa-
TEJIbHO, OHO MOXET ObITh OOHAPYKEHO TeJIeKaMepoM, paCCUMTaHHON HA JUIMHY
BOJIHBI M3JIy4YE€HHMS], U 110 CHEIHAIBHOMY aJIrOpUTMy OOpaOOTKH CHTHajia - CO3-
JIaH JIETEKTOp IUIAMEHH.

[TpeumyiecTBOM JaHHOTO ycTpolcTBa OyAeT BO3MOXKHOCTb KOHTPOJIS
OOJNBIINX OTKPBITBIX MPOCTPAHCTB, TEXHOJIOTMYECKHX YCTAaHOBOK. JlomoyHu-
TEIbHBIM MPEUMYLIECTB TAKUX BHJIEOJAECTEKTOPOB SBIIAETCS BO3MOXHOCTH B aB-
TOMAaTUYECKOM PEKuMe (PUKCHUPOBATH TOYHOE MECTO Ovara rmoxkapa Ajs Mojadu
OTHETYIIAIMX BELIECTB.

Bo3smymaromumu gakropamu OyyT: TOMEXH, CB3aHHBIE C COJTHEYHOMU 3a-
CBETKOM, MEPEMEHON BPEMEHHU CYTOK, OCaJKaMU, Pa3IMYHbIMU NIEPEMEILICHUSIMU
B KaJpe JIoeH, NTUll. YUYUTHIBasE UMEoUIMecss HapaOOTKU MpU CO3AaHUMU BU-
JIE0JIETEKTOPOB OXPAaHHOI'O TEJIEBUACHMS [UIsl 3alUTHI IIEpUMETPA TEPPUTOPUH
00BbEKTa, UCKIIOUYEHUE BIUSHUS TaKUX IOMEX CYIIECTBEHHBIX TPYJHOCTEH He
npeacrasisgeT. TexHu4ecKkas CII0KHOCTh MOYKET BO3HUKHYTh I10 M3TOTOBJICHUU
CHELUATBHOI0 BUAECOCEHCOPA C IIMPOKUM JUHAMUYECKUM AHANa30HOM.

2. Ctonb npiMa Ha OTKPHITOM TUIOMIAAM JIETKO MOXKET ObITh OOHApPYKEH U
pacrno3HaH Mo Pe3KOMYy M3MEHEHHUIO KOHTPACTHOCTU M300pakeHus Ha OOJIbLION
IO Kaapa. B JaHHOM ciydyae BO3HUKAIOT T€ K€ TPYAHOCTH, YTO U B IIpe-
JBITYIIEM CITy4ae.

3. JIbIM B MOMEIIEHUN — B HAYaJbHOM CTAJHMM IIOKapa, KaK MPaBWIO, HA-
OmroaeTcs 3aJbIMJIICHHE B BEpXHEH YacTU IOMEIIEHHS, T.€. IMOCTENEHHOE
YXYIIEHHEe KOHTPACTHOCTU (BUAMMOCTH) U300paKEHMsI, YTO MOXKET OBbITh 3ape-
TUCTPUPOBAHO OOBIYHOW TeJIeKaMepOl, HO C TPUMEHEHUEM CIIELUATIBLHOTO aJro-
puTMa, (PUKCUpYIOLIEe MJIAaBHOE CHUKEHUE KOHTPACTHOCTU. OCHOBHBIM BO3MY-
IAOIUM (PaKTOPOM B JAHHOM CIIyyae MOXKET SIBUTHCS HEJIOCTATOYHAs KOHTpa-
CTHOCTh B IOMEIIEHUU B TEMHOE BpeMs CYTOK, OAHAKO 3Ta MpoOJieMa MOXKET
OBITh pellieHa IPUMEHEHUEM METO/a "OMOPHBIX CUTHAJIOB", 1100 MCIOJIB30Ba-
HUEM HH(]paKpacHBIX MPOKEKTOPOB.

Takum o0Opa3zom, MpUMEHEHHE BHJICOJECTEKTOPOB MOXapa MO3BOJIUT pac-
[MIUPUTH BO3MOKHOCTH COBPEMEHHBIX CHUCTEM BHJICOHAOIIOCHHUS, CYIIIECTBEHHO
MOBBIIIAS IPU 3TOM MOXKAPHYIO OE30MaCHOCTh 0OBEKTA.

PaspabarpiBacMble BUACOACTEKTOPHI MOTYT pelIaTh 3agady OOHapy>KEeHUs
nokapa Kak JOIMOJIHUTENbHYIO K OXPaHHBIM (PYHKIMSM, HO MOTYT CTPOUTBCS
KaK CIIELUAJIM3UPOBAHHBIE, TPEIHA3HAUCHHBIE TOJIBKO JUUISl OOHAPYKEHUS MMOXKa-
pa C UCNOJIb30BAHUEM TEJIEKaMEep, OTBEUAIOIINX CIEUATbHBIM TPEOOBAHUSIM.
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2.2. O01mMe NPUHIUIBI IOCTPOCHHUS BH/ICOACTEKTOPA MOKapa

[IpakTrKa HCHONB30BAHUS CUCTEM BHJICOMOHUTOPUHIAa C NPUMEHEHUEM
pPa3IMYHOrO0 POJA BHJIEOJETEKTOPOB IOKA3bIBAET, YTO IOMHMO OXPAaHHBIX
GbyHKUMNA JaHHBIE CUCTEMBI JOCTATOYHO YCHEIIHO CIPABIIAIOTCS C 3a/ladyaMu 110
oOHapyxxeHuto moxapa. OJHaKO B HOPMATHUBHBIX JOKYMEHTax IO MOXKapHOM
0€30I1acHOCTH HUKaK HE PErIaMEHTUPOBAHO BIIMSHHUE HMPUMEHSEMBIX CUCTEM
BUJICOMOHUTOPHHIA HA TIOBBIIIEHHE (PAaKTUUECKOIO YPOBHS MOXKapHOU Oe3ormac-
HOCTU TOTO WJIM MHOTO O0BEKTa. DTO, BEPOSITHO, CBA3AHO C MajbIM KOJUYECT-
BOM CII€LMAIbHBIX HAYYHO-MCCIEA0BATEIbCKUX PabOT 10 JAHHON TeMaTHKe.

HccnenoBanus B JaHHON 001acTH BeAyTcs ¢ KoHa 20 Beka. 3a 3TOT mepu-
0J1 pa3paboTaH psiJl HOBBIX METOJ0B U HHTEPECHBIX AJITOPUTMOB, KOTOPBIE JIETJIH
B OCHOBY IIOCTPOCHHSI HOBBIX BUIEOACTEKTOpPOB [2.4, 2.5]. Kak mokazanu uc-
CJIeIOBaHUs, METO/bl U pa3pa0OTaHHbIE HAa UX OCHOBE AJITOPUTMbI 00pPabOTKU
BUJICOCUTHAJIA, NIPEIHA3HAYCHHbIC IS y4eTa BIIMSHMS PA3IUYHOIO pOjaa BO3-
MYILEHUA B CHCTEMax OXPAaHHOTO TEJIEBUIEHUS, TAKUX KaK: MOSIBICHHE TEHEM,
TyMaHa, CHIDKEHHE BUAMMOCTH M T.Jl. — MOTYT JIOCTATOYHO YCIIEIIHO padOTaTh
10 OOHAPYKEHUIO ONACHBIX (PaKTOPOB TMOKapa.

VY cI0BHO BCe U3BECTHBIE METObI MOXKHO pa3OuTh Ha Tpu rpymbl. K nep-
BOIl IpyIilie MOKHO OTHECTH METOJbI C MPUMEHEHHEM OMOPHBIX M300pakeHUH,
KOTOpbI€ OBUIM MOJIyYEHbI 1O HACTYIUICHHUS TPEBOKHOM CUTyallud IpU HOp-
MaJbHBIX YCJIOBMSX ISl Pa3IW4HBIX BAPUAHTOB OCBEUIEHHOCTH (II€Hb, BEuep,
OCAJIKH U JIp.).

Ko BTOpoii rpynie oTHOCATCS METOAbI, B KOTOPBIX HCIOJIb3YETCS ONpe/e-
JICHHBIN OaHK NaHHBIX THUMOBBIX OJOKOB BHAEOM300paKEHUS Pa3IMYHBIX Tpe-
BOXKHBIX CHUTyauuid - (opmMa M THUIl IUIAMEHU, UHTEHCUBHOCTH 3abIMJICHUS W
T.JA., @ TAKXKE Pa3IM4HbIX BO3MYLIAIOUX (PaKTOPOB, TAKUX KaK — COJIHEUHAas 3a-
CBETKa, (papbl ABMXKYLIMXCS aBTOMOOWIJIEH, pa3inyHOro poga OJuKH, U Ap., KO-
TOpbIE NMPU HEOOXOJUMOCTH, CPABHUBAIOTCS C OTJEIbHBIMU YacTSIMU PEATbHOTO
H300paKeHus.

K Tperweli rpyrimne MOXHO OTHECTH METOJbI, KOTOPbIE aHAIM3UPYIOT CTa-
TUYECKYIO U JUHAMUYECKYIO COCTaBIIAIONIME OTACIIbHBIX 3JIEMEHTOB HU300paxe-
HUS 110 IPKOCTHOM M LIBETOBOM COCTABJISIOLINM, a TAK)KE C NPUMEHEHUEM CIIe-
[IUATBHBIX CEHCOPOB OJIMKHET0 HH(PPA-KPACHOTO JUaNa30Ha.

Paccmotpum Oosiee AeTaibHO MPUHLMIT PabOTHl KaXAO0ro U3 TPEX TPYIII
METOJIOB U TOCTPOEHHBIE HA UX OCHOBE BUJICOJETEKTOPBI.
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Memoo onpedenenusn yciosuii OKpysicarouieil cpeovt
no 8uUOeou300parxceHu1o

Meron s onpeneneHus HEKOTOPBIX YCIOBHUM OKPY’KAIOWIEW Cpeabl IO
BUJICOM300paKEHUIO OCHOBAH Ha aHaJIM3€ OTAEIbHBIX YacTell M300pakeHus Io
CIICLIMAJIbHBIM MIPU3HAKAM U MO3BOJISIET PACIIO3HABATH HAIIMYME JIBIMA, TEHU, TY-
MaHa, MO0 YBEIMYEHUSI ONTUYECKON MIIOTHOCTH CPEJbI MO BO3ACHCTBUEM pa3-
An4YHBIX (akTopoB (puc. 2.2, 2.3) [2.6].
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Puc. 2.2. TIpouecc reHeprupoBaHUs OTIOPHBIX U300paKEeHU I

MHuorue panee pa3paboTaHHBIC CUCTEMbI BUCOICTEKIIMKM HE MOTJIA PacIIo-
3HaTh OOBEKTHI, BPEMCHHO MOSBJISAIONIMECS B TOJIE 3PCHMS TejaekaMmephl. Ha-
IpUMEp, B COJIHCUHBIN JICHb OJHHU MPEIMEThl MOTYT 3aTCHATh JpPYyTHUe, B Iac-
MYPHBIH JICHb BO3MOYHO TOSIBJICHUE TyMaHa, ILIMKH U T.J., TTO3TOMY BO3HHKJIa
HEO0OXOIMMOCTh B CHUCTEMaxX WIEHTU(UKAIIMU W pacro3HaBaHUsS OOpa30B IpH-
MEHSTh JIOIOJHUTEIbHBIE METO bl OOPHOBI C IMOJOOHOTO POJIa HCKAXKEHUSIMH.
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Puc. 2.3. [Ipouecc onpeneneHus OKpyKaroluX yCIOBUM

Pa3paboTku 1o ompeneneHuIo yCIOBUNM OKPYKaloleld Cpellbl B CUCTEMax
OXPAaHHOI'O TEJIEBUJICHUSI OBLIM MPEUMYIIECTBEHHO OCHOBAHbI Ha JI€TAJIbHOM
aHanu3e n300paxeHuil. B HEKOTOPBIX cUCTEMaX MO ONPENEIIEHNI0 CTENEHHU OC-
BELICHHOCTH WM 3aTCHEHHOCTU MWCIOJb30BAIM BHYTPEHHUH XPOHOMETPaX,
JAQHHBIC O IIUPOTE U JOJITOTE, & TAKKE BCTPOCHHBIM ACTPOHOMHUYECKUMN KaJCH-
napb. OJTHAKO BCE 3THU METO/bl HE MOTYT 00€CIEeYUTh JOKHYIO IOCTOBEPHOCTh

IIPY IUIOXOM MOrOA€.

[Tpunnun peiicTBust mpuboOpa, UCHOIB3YIOMIETO PACCMATPUBAEMBIN METO]]
[2.7], ocHOBaH Ha aHaANIM3€ OTIEIbHBIX YYaCTKOB (MHUKCEJIC) KO BCEMY BHJIEO-
n300pakeHno B menoMm. OnpeneneHue HaIWMIus JbIMa, TyMaHa WIH TEHH TIPO-
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W3BOJIUTCS ITyTEM CPAaBHEHHS CBOMCTB BHJICOTOCIICIOBATEIIBHOCTH OOHAPYKEH-
HBIX 0OBEKTOB CO CBOMCTBAMH OIIOPHBIX M300PaKCHHM, KOTOPBIC TEHEPUPYIOTCS
IIPY MICATBHBIX YCIOBUSX OKPYIKAIOIICH CPEJIbI.

bnok cxeMa 1udpoBOro CUTHAJIBLHOTO MpoIeccopa Uit 0OpadOTKH BHUICO-
M300pakeHHsI 110 TaHHOMY METOJTy MPUBEACHA Ha puc. 2.4.

[TpuHIMI AeiicTBUs MpUOOpa HA OCHOBE JAHHOTO METONA 3aKII0YacTCs
B cienytonieM. M3HauanbHO TeHEepUpPYIOTCs OMOPHBIE M300pakKeHHs, COAepKa-
mue wuHpopMmanuio o (QOHE TMPHU HOPMAIBHBIX YCIOBHUSX (OTCYTCTBHH
nomex) — puc. 2.2.
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Puc. 2.4. Briok-cxema nu¢poBOro CUTHAIBHOTO MPOIeccopa 00padoTKU
BUJICOM300paKeHHS

3areM MpOM3BOAMUTCS MOMUKCEIFHOE CPAaBHEHNE KaXKIOTO KaJpa, MPUHATO-
ro C TeJeKaMepbl, ¢ MOJYYECHHBIM paHee OMOPHBIM H300paxkeHuem (puc. 2.3).
Ha ocHoBannM Kaxa0ro mpou3BEICHHOTO CPAaBHEHUS MPOU3BOAUTCS Kiaccudu-
Kallisl BCEX MUKCEJeW Kajpa Ha MpeaAMeT MPUHAAJIC)KHOCTH K (POHOBBIM HITU
HE()OHOBBIM.

[TpousBoauTCSI CpaBHEHHE YPOBHS SIPKOCTH Ka)XXI0T0 He()OHOBOTO MHUKCEIs
C MOPOTrOBBIM YPOBHEM. 3aT€M CIIEAYIOT pa3felieHue KakI0ro U3 He(POHOBBIX
IUKCEJIEeH Ha TEMHBIE U CBETJIbIE ITyTEM CPABHEHUS YPOBHS SAPKOCTH C OIIOPHBIM
n3o0paxeHueM. Ilo okoHYaHMM ATOH MPOLEAYPHI NMPOUCXOIUT BBIYUCIICHUE
3HAKOBOW Pa3HUIIbl YPOBHS SPKOCTU TEMHBIX M CBETJIBIX MUKCEIEH U MPOU3BO-
JUTCSI OIpEe/IeNIeHEe Ha N300pakeHNU HAJIMYKS IbIMa, TyMaHa WM TEHHU.
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Memoo oonapyscenusn noxcapa cpagHeHuem oopazos

[TpuHun oOHapyKeHUs TUIAMEHH OCHOBAH HA aHAIMU3€ SIPKOCTH B OTJIEJb-
HOM TOYKE KaJipa B CPAaBHEHHH CO BCeM M300pakeHueMm. JlaHHas MeToauka pas-
pabarbiBaniach JUisi OOHApYXEHUSI BO3TOPAHUA B aBTOMOOWJIBHBIX TOHHEISX
[2.8], rne umenock OOJbIIOE KOJUYECTBO (DAaKTOPOB, MPHUBOMASIIUX K YaCThIM
JIOXKHBIM CpaOaThIBAaHUSIM CHUCTEMBI — (POHOBOE OCBELICHME, PA3IIUYHOTO pojia
OCBETHUTEIIbHBIC TPUOOPHI IBMIKYIIUXCS aBTOMOOUIIEH, OJTUKH.

Meton oOHapy» eHHUsI BO3ropaHUsl CpPaBHEHHEM OOpa30B OCHOBAH Ha BbI-
JICJICHUU y4YacTKOB, MOXOKMX Ha IUIaMsi Ha aHAJIM3UPYEMOM BHIEOM300pake-
HUH, TIOJIyYEHHOM C TeJIeKaMepbl, CPABHEHUEM BBIJIEJIEHHBIX (DparMeHTOB C Oa-
30i JAaHHBIX BO3MO>XHBIX HCTOYHUKOB BO3MYILIEHUS, & TAK)KE MOJIEIEH peaibHO-
ro IjaMeHu, Kak 1mo ¢opme, Tak U MO YacTOTe €€ M3MEeHEeHHs ((IIyKTyarun).
Yactu u300pakeHus, XapaKTepU3yIollue UCTOYHUK CBETOBBIX IMOMEX, BbIAEIS-
I0TCA Ha BHUJICOM300PAKEHUU M U3BJICKAIOTCA M3 MOCJIEA0BATEILHOCTH KaJpOB.
3areM MpPOU3BOAMUTCS CPAaBHEHUE M3BJICUEHHBIX YacTel M300paxeHus, MoTyyeH-
HBIX C TEUYEHHEM HEKOTOPOTO BPEMEHH, C MUMEIOUIUMUCS 00pa3zaMu (POHOBBIX
nomex. Eciii u3BiieueHHbIe YacTH U300paKeHUsI B TEUECHUE OINPEEICHHON Ka/I-
POBOI MOCJIEA0BATENLHOCTH HE COOTBETCTBYIOT 00pa3y BO3MYIIAIOIIEH 3aCBET-
ki (JTammbl HakaduBaHUsA, (Gapbl ABUTAIONIETOCS TPAHCIOPTHOTO CPEICTBA,
U T.J1.), OHU MOJIBEPTalOTCs CPAaBHEHUIO ¢ (pOpMaMU peasbHOTO IUIAMEHHU U3 OaH-
Ka JaHHBIX U B Cily4yae KOPPEISIIMOHHOM CXO0XKECTH — HUIACHTHUPHUIHUPYIOTCS
KaK Moxap.

Cucrema (puc. 2.5) mist oOHapyKeHHsI TI0KapOB, UCIIOJIB3YIOMIAs JaHHBIHA
METOJl, COCTOMT W3 BHJIEOKaMEphl, aHAJIOro-LIU(PPOBOro Mpeodpa3oBaTeIIs
(ALIIT), OydepHoit mamMsaTH JUIst XpaHEHUS] U300paKEHUS, TPUUEM KaKJOTOo IBe-
Ta OTIEJIbHO, aHAIM3aTOpa JUHAMMKU MU3MEHEHHsS 00Opa3oB W MOJIYJISl WIEHTH-
dukanuu. [locrosiHHoe 3anmomuHaromiee ycrpoiictBa (I13Y) Heobxomumo aiis
XpaHEHMs Pa3IUYHbIX 00pa30B IJIAMEHU U BO3MYIIAIOIIMX MCTOYHUKOB CBETA,
orneparuBHOE 3anomuHaroniee ycrpoiictBo (O3Y) HeoOXoaumo Il XpaHEHUS
00pa3oB uaAeHTHU(PUKALNU. YTIPABIEHUE CUCTEMON OCYIIECTBIIIETCS C MTOMOIIBIO
npoleccopa.

Curnan c tenexkamepsl nocrynaetr B ALIL rne oundpossiBaeTcs u pasje-
JISIETCSL HA TPU OCHOBHBIX LIBETA: KPACHBIM, CUHUM, 3€JICHbIA. Y POBEHb CUT'HAJA
KaXKJIOTO 1[BETa KOJAUPYETCS OJHUM OaTOM M MOKET MPUHUMATh 3HaueHus oT ()
10 255. YpoBHU 4-75 NpUHATHI 32 HOJIb — "ypoBeHb 4yepHOro". IIlpoBeneHHbIe
UCIBITAHUS JAHHOM CUCTEMBI MIOKA3ajly ONPEIEICHHbIE OTINYUS B UHTEHCUBHO-

CTH LOBCTOBOI'O COCTaBa HpI/I peFI/ICTpaHI/II/I pa3J'II/I‘—IHBIX HNCTOYHHUKOB CBfC€Ta
(tabu. 2.1).
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Puc. 2.5. Cuctema oOHapykeHHsI TTOKapOB CpaBHEHUEM 00pa30B

Tabmua 2.1

MHTEeHCHUBHOCTH CBETOBOT'O H3ITYy4YCHHUA pa3JIMYHBIX HCTOUYHHUKOB CBCTA

HcTounuk ocBerieHus KpacHsbiit 3eneHbIi Cuunii
[IpoGneckoBbIil MasiuOK aBTOMOOUIISI 160 75 55
[lepenuue dapbl aBTOMOOUIIS 200 85 70
ITnams 220 210 60
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CurHan o BO3MOXKHOM HaJM4YUU IJIAMEHHU TE€HEPUPYETCS IPHU YPOBHE CHUT-
Hajla IO KPaCHOMY M 3€JIEHHOMY Ipu 3HaueHuU He meHee 180 enuuun. 3arem
CUCTEMA C MOMOUIbIO CHELHAIBHOIO JETEKTOpa ONpeaessieT U BblaeseT Haubo-
jee SIpKyro 00acTh Ha M300pPAKEHUH U aHAIU3UPYET €€ JUHAMHUKY IyTeM aHa-
Ju3a 8-MH NOCJIEIOBATENBHBIX KaJPOB, UTO MPU YyacToTe peructpauuu B 30 kaj-
poB (1oJieii) B CEKYHIy COOTBETCTBYET CpeAHEl YacToTe (UIyKTyalluu IJIaMEHHU.
Jlanee mocne crnenuanibHON MaTeMaTudecKod oO0pabOTKM BbIAEIEHHOTO (par-
MEHTa MPOU3BOAUTCS €T0 CPABHEHUE C XPaHALUIMMUCS B MaMATH UACHTU(DUKATO-
paMH — DJIEMEHTaMHU MCKYCCTBEHHBIX MCTOYHHUKOB IOMEX. EciM 3jeMeHThI uc-
KYCCTBEHHOM 3aCBETKM HE IOAXOIAT, CUCTEMA CPABHUBACT IIOJIyYEHHBIE M30-
Opa)ke€HUsl C XpaHALIUMUCS B MMAMSITH JIEMEHTAMH PEAJIbHOTO IJIAMEHU U BblAa-
et curnan "[loxap".

[To10KUTENBHONW CTOPOHOW MPHUMEHEHHS] JAHHOTO METOoAa OOHApYKEHHS
Nokapa sIBJIAETCA HHU3Kash BEPOSITHOCTH JIOXKHBIX CpabaThIBaHWN, HO TOJIBKO B
YETKUX TPaHMIAX HMCIIOJb30BaHus cucTteMbl. K HemocrarkaM MOKHO OTHECTH
y3KYI0 00J1aCTh MCIOJb30BAHMS CUCTEMBI, OTPAHUYEHUE BO3MOKHOCTEHN B CBA3HU
C KOHEYHBIM KOJIMYECTBOM XPAHUMBIX UJICHTU(PUKATOPOB IJIAMEHHU U 3JIEMEHTOB
BO3MYIIAIOIIUX UCTOYHUKOB CBETA.

Memoo pannezo ooHapysceHUn 60320pAHUIL RO BUOCOU3OOPAICEHUIO

CyTbh METOJIa COCTOUT B BBIJICJICHUSI HA BUICOM300PAKEHUH YYaCTKOB, IO~
X0KHMX Ha IUlaMsi, U aHAJIU3 UX MOCTOSSHHOW M MEPEMEHHOM COCTaBIIAIOUIUX IO
crienuaibHoMy anroputmy [2.8]. [lo npuHnmMny AelcTBUS cucTemMa UIAEeHTU(U-
KAy [JIAMEHH, UCTIONB3YIONIasl JAHHBIA METO/I, MOX0a Ha OOBIYHBIN U3BelIa-
TeNb IUIAMEHH, KOTOPHBI padoTaeT B OmmkHen obdnactu MK nuanazona u aHanu-
3UpYET YaCTOTY MEpLAHUs IJIaMEHHU.

CxemMaTUYHO TPUHLMI JCUCTBUS JAHHOIO METOJA IOKa3aH Ha puc. 2.6.
Anroput™ 00pabOTKU BUACOCUTHAJIA IPUBEACH Ha puc. 2.7.
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aHann3 APKoOCTK y4acTKoB
1300paxeHUA BO BpeMeHU

BUAEOKamepa

F(t)

nocnenoeaTeneHOCTE KaapoB

e 11 T .

e 1)

YacTOTHLIN ANana3oH MepLUaHua

AVHaMn4eckan
CTaTMJecKkas KOMMOHEHTA pacTpa

KOMMOHEeHTa pactpa

Puc. 2.6. Metoz panHero oOHapy>keHHUsI BO3TOpaHUs IO BUACON300PAKEHHIO

TlocTOsSHHO JAeHCTBYIONIMI OTKPBITHINA ceMuHap "DIeKTpoHHbIe cucTeMbl Oe3omacHoctu" (http://ipb.mos.ru/esb)
CemuHap Nel "HoBble METO/IbI M TEXHMUYECKHE CPEJICTBA OOHAPYKEHHUS Moxkapa"

11



3axeaT cnegyto-
| Liero kagpa

'

NnoAroToBka
cneaylowero
Kagpa

KafpoBbIin
cTek (32)

CTeK 3a-
nonHeH

obpaboTka Kagpos u3
CTeKa, BblieneHvue
Haubonee ApkMx
NMUKCENOB Ha
vnobpaxeHun Bo
BpemeHu F(t)

cosgaHve obpasoe
cTaTUMeckon 1
AWNHaMUYECKOR
COCTOBMNAOLLMX
U306paKeHUa

TO-X¥e

ANA Kaxjgoro
NMUKCena

npoeepka Tex
NUKCENoB, rae
NOCTOAHHAA W
nepemeHHasn
cocTaenAwLwmne
NpUHUMAIOT
MaKcUMankeHbIe
3HaJYeHnA

BblaeneHne 6rnokos
Ha n3obpaxeHuu u
Wx MaclTabuposaHue

L]

onpegeneHve
[LOCTOBEPHOCTH
TOro, YTO AaHHLIA
6ok AengeTca
nnameHem

Y

cTeneHb
flocToBEp-
HOCTK

BbICOKaA

BO3ropaHue
ycneLHo
naeHTudu-

HU3KaA

UMpoBaHo

cpeaH.

npoeepka
COOTBETCTBUA
Broka nyTem
CpaBHEHWA C
npeabIayLm
MeTofoM
HanoMXeHWs

MMEKTCA
cxoAacTea

namsaTe
napameTpoB
6noka

nvKkcens
HalaeH

paclwwupeHne nuKkcena

ANS HAXOXAeHUA
Bnoka, nomeTka
WNCNonNb3oBaHHBIX

nuKcenos

cneg.

[

nyuKcenbe

cbpoc
KaapoBoro
CTeKa,
3aBeplueHue
TekyLlero Lpkna

Puc. 2.7. Anroputm 06pabOTKH BUEOCUTHANA

AOnornHUTensHasn
obpaboTka Bnoka
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[TpuHun paboThl cUCTEMBbl OOHAPYKEHUS IUIAMEHM Ha BUIEOM300paxe-
HUU IO PACCMaTPUBAEMOMY METOJYy COCTOUT B CJIEAYIOIIEM.

[udposas kamepa Ha ocHoBe [13C-MaTpuIlbl TPOU3BOAMT 3aXBaT U OLUP-
POBKY BUJICOKAPTUHKU B JIBYXMEPHOM H300paXKeHHH, MPOCTPAHCTBEHHOE pa3-
pelIeHne KOTOPOTO ONPEAEIISETCS KOJIMYECTBOM IHMKCENEH B KAXKIOM KaJpe.
B utore pazpemienue moiayueHHOTO M300pakenust cocrapiser 160x120 mukce-
neit. YacTora KaJpoB CBsi3aHA C YACTOTOM BO3MOXKHOW (IyKTyallu IJIaMEHU U
coctaBisieT 16 x/c. [IporcxonuT MUKINYECKOE HAKOIJICHUE B MaMATH CHUCTEMBbI
3aXBayEHHBIX KaJpoB. Bce Kaapbl aHAMM3UPYIOTCA MOMUKCEIBHO C ONpeeseH-
HBIM MOPOTOBBIM 3HAaYEHUEM YPOBHS SIPKOCTU. JIBOMUHBIN KOJ BEIUUCSETCS IS
Ka)KJI0T0 MUKCENS OTJEIBHO 110 OTHOUIEHUIO K 00IIEMY pacTpy U300paKeHusl.

[To pe3ynbraram AAaHHOTO BBIYMCIEHHUS CHCTEMa BBIAEISET 4acTh M300pa-
YKEHUS C TMOBBIIIICHHOU SPKOCTHIO U COCTaBisAeT MaTpuily 12x12 GiokoB. 3aTem
MIPOU3BOJUTCS aHAJIW3 U3MEHECHUS BBIICIICHHOM MaTpHIlbl 3a Bce 16 KaapoB u
ONpeeAoTCa OJIOKH MUKCeNel, UMeronue Tu00 MOCTOSHHYI0, JIM0O TMHAMU-
YECKYI0 KOMIIOHEHTY, U3MEHSIOILYIOCS 110 YPOBHIO SIPKOCTH BO BpemeHu F(t) —
puc. 2.8.

Puc. 2.8. biioku ¢ NOCTOSIHHON ¥ TEPEMEHHOM COCTaBIIAIOIIEH
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JnHamu4deckasi COCTaBIISIONIAsl B pacCMaTpUBaeMOM Cilydae SIBJIIETCS Kpa-
€M IUIaMEHU U U3MEHSETCS C 4acToTou ero ¢uiykryaruu. [lpu Hanuuuum xoppe-
JSIUUOHHOW 3aBUCUMOCTH YacTOThl M3MEHEHUsI OJIOKOB TUHAMHYECKON COCTaB-
JISIOLIEN MaTPUIIbl ¢ BO3MOXKHOM 4acTOTON (IyKTyaluH IUIAMEHU MPOUCXOIUT
Bbljlaua curdana "[loxap".

Jns pazneneHusi CTaTUYECKOW M TUHAMHYECKOM COCTaBIISIIOLIEH Ha BbIE-
JICHHOM MAaTpHIle UCIOJIb3YETCS MPUHIUI TU(POBOM CUTHAIBHBIN MPOIECCOP,
UCIIOIB3YIOMINI TPUHIKIT OKOH XamMenra [2.8] (puc. 2.9).
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Puc. 2.9. brok-cxema 1iupoBOT0 CUTHAIBHOTO MPOIIECCopa
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Jnst 06paboOTKU UCXOTHOTO BUIACOM300paKEHUs, BBIJICICHUS Ha HEM O0b-
€KTa WCCJICIOBAHUS HMCIIOIB3YETCS CIeIuaibHas CXeMa HAKOTUICHUS H300paxe-
HUS B ONEPATHBHOM 3alIOMHHAOIIEM yCTPOKCTBE, CTPYKTypa KOTOPOTO IMOKa3a-
Ha Ha puc. 2.10.

BuneonerekTop miamMeHu, B OCHOBY KOTOPOTO JIET paccMaTpUBaeMbIid Me-
TOJ, 110 MPUHITUITY TEUCTBUS MPEACTABIsAET COO0H MUKPOKOHTPOJIIEP UIACHTHY-
HBII 0OBIYHOMY KOMITBIOTEPY (pHc. 2.11).
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Puc. 2.10. CtpykTypa opraHu3aiuu naMmsaTi CUCTEMBbI

JlauHbIit MeToq OOHApYKEHUS TUIAMEHU Ha BHJCOM300pakKeHUU Hambosee
YHHBEPCAJICH U3 PACCMOTPEHHBIX BBIIIE, MMO3BOJSET Hanbosee 3(h(HEeKTUBHO OII-
penesATh HAJIMYME IUIAMEHU Ha aHAIM3UPYEMOM BUAEOU300paKEHUH U MPEHEO-
peraTp pa3IU4YHBIMM CBETOBBIMH BO3MYLIEHUSAMH, YTO CBOJUT K MHUHUMYMY
BO3MOXHOCTb JIO)KHBIX Cpa0aThIBAHUN CUCTEMBI.
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Puc. 2.11. YcrpoiicTBo 1udpoBOro BUACOIETEKTOPA TIIaAMEHU

HenocratkoM MaHHOTO MeETOJAa SBISETCS CIOKHOCTh HWIACHTU(UKAITUU
IUTAMEHH, KOTOPOE HAXOAMTCS Ha 3HAYUTEIHHOM YIAJICHHH OT Kamepbl. Kpome
ATOTO JaHHBIA METOJ HE IMO3BOJISIET BBHIYHCIATH TOYHYIO KOOPAMHATY MECTOHA-
XO0XKICHHUS TJIAMEHH Ha BUACOM300paKCHUH (BO3MOXHA TOJIBKO JACTEKIIHS HAH-
Yusl TIJIaAMEHH).

OmHUM W3 MEPCIEeKTHBHBIX HAINPABICHUN COBEPIICHCTBOBAHUS PAaCCMOT-
PEHHBIX METOJOB MOJXKET SIBUTHCS COBMEIIEHUE (QYHKIMA HH(PAKPaCHOTO H3-
BelllaTeNs JIAMEHH U Pa3IMYHOr0 poJia BUIEOIETEKTOPOB [2.4].

2.3. [IpumeHeHne BUIEOTEXHOJIOTUII B MHTErPUPOBAHHOM
cucTeMe MOKaApHOii 0e30IacHOCTH

Cuctema omoBenieHus U yrpabieHus: sBakyanueit (COYD) monedt B
OKCTPEMAIbHBIX ~ CUTyallUsIX  MPEJCTaBIsgeT  cO0OM  OpraHuU3alMOHHO-
TEXHUYECKYI0 CHCTEeMY, 00ECIICUYMBAIOIIYI0 CBOEBPEMEHHOE COOOIIEHUE JIFOISIM
O BO3HMKAIOIICH OMAacCHOCTH U, NPU HEOOXOAUMOCTH, MyTAX DIBAKyaIluu.
Texuuueckoid ocHoBot COVYD sBisieTcs KOMIUIEKC B3aUMOJICUCTBYIOIIUX
TEXHUYECKUX CPEJICTB, BKJIIOYAIOIIMI OIOBEIIATENIM, yKa3aTedu W IPUOOPHI
YIIPaBJICHUS UMHU.

CoBpemennbie COYD npoeKTHpyIOTCS U GYHKIIMOHUPYIOT C IEJIbI0 peau-
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3allMU TUTAHOB DBaKyalllH, pa3pabaTblBa€MbIX Ha OCHOBE HOPMATHMBHBIX JOKY-
MEHTOB, UCXOJIsl U3 YCJIOBHUs obecrnieueHus: 6€30macHOM 3BaKyaluu jgojaeu [2.9].
[Ipu npoeKTUpOBAaHUU OJAHUM M3 OCHOBHBIX IMAapaMETPOB SIBJISAECTCS BpEMs dBa-
Kyalli¥, YCTaHABJIMBAEMOE II0 PACUETy BPEMEHM JBUKEHUS OJHOTO WJIM He-
CKOJIBKUX JIFOJICKUX MOTOKOB Y€pe3 ABAaKyallMOHHBIE BBIXOJbI OT Hambojee y/a-
JIEHHBIX MeCT pa3menieHus ofei. C ydeToM 3TOro ONpeAeiioTCS pa3Mephl
30H OIOBEILEHHUS], ClIel[MalbHas 0YEPEIHOCTh OMOBEILICHHS, BpeMsl Hadyaya OIo-
BEIIICHUSI B OTNIETBHBIX 30HAX W JIPYTHME XapaKTEPUCTUKH (PYHKIIMOHUPOBAHUS
COVYD, peanuzyemble B aBTOMAaTUYECKOM HWJIM MOJyaBTOMAaTHUUYECKOM PEXKUME
TEXHUYECKUMU CPEACTBAMHU YIIPABIICHHUS.

OpnHako Ha MPaKTUKE MOTYT BOBHUKHYTh CUTYallUH, HE IPEAYCMOTPEHHbIE
IJTAHOM, KOTJ[a B TIporiecce PyHKITMOHUPOBAHUS 00HEKTAa BOSHUKHYT N3MCHCHHUS
B €r0 KOH(PUTYpAIUH, BIUSIONNE HA UCXOIHBIC TaHHBIC /TS pacyeTa TUIOTHOCTH
II0TOKA JIXOJEH, IyTeu sBakyauuu U ap. Hanpumep, npu peMoHTE MOMELIEHUI
MPOUCXOJIUT 3arpaxkJicHUE MPOXOJIOB M3-3a BBICTABICHHON B KOPUIOpP MeOesu.
Bo3MokHa Tak)Ke YMBINIJIEHHAs] WM HEYMBIIUICHHAs OJOKHWPOBKA JIHOJIbMHU
IPOX0/ia MpH 3BaKyaluu. B 3TuX ciyyasx HEOOXOIUMBI ONepaTUBHbIE U3MEHE-
Hus B padore COYD, obecnieunBaromiye BLIMOJIHEHUE € CBOEH 1iesieBoi (DyHK-
LWH.

OpHuM U3 BO3MOKHBIX HAIpaBiIeHU MOBBIMICHUS dPPEKTUBHOCTH (PYHK-
nonupoBanus COYD sBisieTcs MPUMEHEHHUE CUCTEM BUICOHAOIIOICHUS C MC-
MOJIb30BAHUEM COBPEMEHHBIX MPOrPaMMHO-AIIAPATHBIX CPEICTB. ABTOMATU3H-
poBaHHBIE cUCTeMBbI BuacoHabmonenus (ACB) yxke mocTaToOyHO HIMPOKO HC-
MOJIB3YIOTCSI HA Pa3TUYHBIX 00BEKTaX ¢ MaCCOBBIM MPEObIBaHUEM JIFOIeH. Takue
CHUCTEMbl XapaKTePU3YIOTCS 3HAUYUTENIbHBIM KOJUYECTBOM TEJIEBU3HOHHBIX Ka-
Mep, PaCIOJIOKEHHBIX TaKUM 00pa3oM, 4TOOBI OmepaTop MOT pearupoBaTh Ha
KPUTUYECKUE CUTYAaIMU, BO3SHUKAIOIIHNE MPAKTUYECKH B JIFOOOM MecTe OOBEKTA.

Jlaxke B 0OBIYHON OOCTAHOBKE KOJMYECTBO CUTYAILIMM, C KOTOPBIMU OJHO-
BPEMEHHO MPUXOIUTCA pabOTaTh OMepaTopaMm, 4acTo O4YEHb BBICOKO. BeposT-
HOCTb TOT'O, YTO KPUTUYECKUE CUTYyaI[Md MOTYT OBITh MPOMYIEHbI, BO3pacTaeT
IPONOPLUHUOHAIIBHO YBEJINYEHUIO YUCIIA TEJIEBUBMOHHBIX KAMED.

C NOMOIIBIO CIOXKHBIX aJTOPUTMOB IPOM3BOJAUTCS JACTAIbHBIM aHAIU3
n300pakeHUs 00BEKTA, CXEMbI TIEPEMEIICHUI JItoIel 1 (OPMHUPOBAHNE CUTHAJA
OIepaTopy TOJIBKO MPU KOHKPETHBIX BO3HUKAIOMIUX YCIOBUsX. COBpeMEHHBIE
porpaMMHBIE CPEACTBA oOecreynBaroT ciueayromee (tadin. 2.2) [2.10]:

- o0HapyXeHUEe HECAaHKIMOHWPOBAHHOTO MPOHUKHOBEHHUS JIFOJEH Ha Ompe-
JIEJICHHBIE YYaCTKU 00BEKTa;

- KOPpEKIHUI0 ¢ y4eToM (POHOBOTO JBMIKEHHUS B OKpYKarouieh cpeze, a
TaK)XK€ U3MEHEHUS YCIOBUN BUIUMOCTH;

- MOJCYET KOJIMYECTBA JABUKYIIUXCS OOBEKTOB, & TaKXKE YaCTOThl MEPHO-
JAYECKHU BBINIOJIHAEMBIX IEUCTBUN;
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- CEJIEKTUBHOE OOHApyKEHUE HAPABIICHUS IBUIKECHUS,;

- pacro3HaBaHUE KOHKPETHBIX MIPEAMETOB U JIIOJIEH;

- BBIJICJICHHE U CONMPOBOXKJIECHUE HECKOJIbKUX JIIOEH MM OOBEKTOB MO Me-
pe uX ABWXKEHUSA B Iosie 0030pa, WM U3 MOJs 0030pa OJHOM TeleKaMepbl
K ApyToi;

- pa3IMueHue XapakTepa U OCOOEHHOCTEN JBUKEHMUSL.

Taxum 006pazoMm, MPUMEHEHHE CIIEHUAIBLHOIO IPOrPaMMHOT0 00eceueHus
B ACB 1no3BossieT copeiicTBOBaTh oreparopaM B OOHApY’KEHUU, NPEABUACHU,
a, CIIEJOBATEIIbHO, U B YBEJIWYEHUU BO3MOXHOCTH BIIMSIHUS HAa KPUTHYECKYIO
CUTYaLHIO.

B Tabn. 2.2 npencraBiieHbl XapaKTEpHbIE CUTyalUU, UICHTUPUIMPYEMBbIE
ACB B cuctemax 6€30MaCHOCTH CIOXHBIX O0BEKTOB C JOOABICHUSAMU BO3MOX-
HOT'O IPUMEHEHMS YK€ U3BECTHBIX IPOrPaMMHBIX cpelcTB st COYD.

Tabnuma 2.2
Crryamms NnentudukanmonHbie Ha 4dro yka3eiBaet
MIPU3HAKU (cnenctBue)
brnokupoBka mepeasu- | ['pymnma mrogedl OCTaHOBWIACH B | - 3aTPYJAHEHUE BXOJa WU

JKEeHUS Troaei

3apaHee OIPE/ICIICHHON 30He

BBIXO/JIa MIPH 3BaKyalluu;
- TaBKa;
- KapMaHHas Kpaxka

ArpeccuBHOoe  TOBele- | UeOBEK TOJKAET, yAapsieT HO- | - HACUIIME;
HUE JIoaei raMy, Wi rpynna JiroJei XBara- | - Ipaka;
€T IpyT Apyra, WINA YeJIOBEK Ma- | - TaBKa;
JTAeT, HAXOJSAChb B OKPY>KEHHH | - MOIBITKA IPEOJIOJIETh Mpe-
IpYIIIBI JIIOAEH IIATCTBHE MPU IBAKY AL
Hapymienne moapMu | UenoBeK IBIDKETCS B ompene- | - moau 0e3 Omiera (Tphl-
TpaHUI]  pa3pelIeHHOH | JICHHOM HamlpaBlIeHUH, MPEOJ0- | Talolue Yepe3 TYPHUKET);

30HBI ICPECMCIICHU A

JIEBAET OrpaXkIcHUE (TYpHUKET)

- IBMOKEHHE MPH 3BAKyaluu
B HEMPABUIIBHOM HaITpaBJie-
HUU

XaoTH4YeCcKoe IBMKEHUE
Jmonen

YenoBek (JI0AHM) HECKOIBKO pa3
BXOJIUT B OINpPEACICHHYIO 30HY
(mogxomut K 0OOPYIOBAaHHUIO U
OTXOJHT OT HETO)

- BaHJAJIU3M, HaIllPaBJICHHBIN
IIPOTUB 000pYAOBaHUS, TIO-
IIBITKA KPAXKU;

- IOTEePsl OPUEHTALNH B KpHU-
TUYECKOH cUTyauuu

OctaBneHHbli  yenoBe- | Paznenenue (oObequHEHME) Ma- | - TEPPOPU3M;
KOM WJIM MCYE3HYBLIMH | ppl '"demoBeK-peaMeT”, Hu3Me- | - Kpaxa;
00BEKT HEHUE MOJIO0XKEHUS] 00bEKTa - JIeKALUHI YETI0BEK
ITosBnenue 3anpiMiienus | OnpeneneHne XapakTEpHBIX M3- | - IOXKap;
WM TIJITAMEHH. MEeHEeHUI n300pakeHns: 00bEKTa. | - IBaKyalus
Omnpenenenne Bo3Mok- | Onpeznenenne ypoBHs OCBELICH-
HOCTHU U YCIIOBHH 3Ba- HOCTH U IPO3PAYHOCTH CpEbl
Kyauuu
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Hexotopeie MHOrokamepuoie ACB yxke ceilyac MOTYyT NPOHU3BOJIUTH HE
TOJBKO MHAMBHUAYAIbHBIE BHU3yaJbHbIC HACTPOWKH, HO M aBTOMAaTHYECKOE pea-
TUPOBaHKE HA BBLIOPAHHYIO U PaCNO3HAHHYIO cuTyaruio. [loaTomy B Takux cuc-
TeMax BO3MOXXHO B PE3yJIbTATe JOMOJHUTEIHHOTO MPOTPAMMUPOBAHUS HA 00b-
exTe BBecTH psn pyHkiuil no yyactuio ACB B ynpaBieHus: JBUKEHUEM JIIOIeH
npu 3Bakyanuu. KoneuHo, ¢ yuerom cnenu@uKy BBITOIHSEMbIX JTOMOJIHUTEIb-
HBIX (DYHKIMI AOHKHA OBITH OOEcreueHa OonmpeneseHHass CXeMa PAaCTOI0KECHUS
obopynoBanusa. OgHAKO Yale BCETO YK€ MMEIOIIEECs] pacloloKeHne BUICOKa-
Mep MPEACTABIIAET JOCTATOYHO YIO0OHYIO UCXOJHYIO MO3HIINIO, U €€ U3MEHECHHE
Oyner MuHuManbHBIM. {711 BHOBB co3naBaemoir ACB cxema pasmenieHus BH-
JleOKaMep JOJKHA YUUTHIBATH KOMIUIEKCHOCTD PEIIAEMBbIX €M 3a/1a4.

[Ipennaraemasi CTpyKTypHasi cXxemMa aBTOMAaTU3WPOBAHHOM HMHTEIPUPOBAH-
HOM CHCTEMBI, PEHIAIOIIEH KOMIUIEKCHBIE 3aa4M MOKApHOM CUTHAJIM3ALINH,
MOKapOTYIIECHUS, BUICOHAOIIOICHUS, KOHTPOJISI JIOCTYIa, OMOBEILCHUS JII0IeH
0 MOXKAape U YPE3BbIYAMHBIX CHUTYalMSX, a TAKXKE YNPABICHUS 3BAaKyalHEH,
IpeACTaBieHa Ha puc. 2.12.
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OCBEIICHUS OTIOBEIICHUS m

Puc. 2.12. CtpykTypHas cxema aBTOMaTU3UPOBAHHON MHTETPUPOBAHHOM CUCTEMBI
oOHapy>KeHHsl, OTIOBEIEHU JII0JIeH 0 Mokapax M ynpasieHus 3Bakyarueii (COYD)

JpyruM nepcnekTHUBHBIM IPUMEHEHHEM HHTerpupoBaHHo ACB moxer
CTaTh €€ NPUMEHEHUE HENOCPEACTBEHHO ITOXKapHBIMU IOAPA3ACICHUAMU, IPU-
ObIBaroMMHM Ha OO0BEKT. IIpuMeHeHue Buieokamep B 3TOM Cllydae MOMOXKET
Oosiee KaueCTBEHHO IPOBOJUTH Pa3BEIKy I0Kapa, IPOrHO3UPOBATh OIACHBIE
(akTOphI MoKapa Ha MyTsIX IBAKyal[H JIIOJCH.
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Crenyer OTMETHUTh, UTO CUCTEMHBIE UCCIIEIOBAHUS B HAIPABJICHUH PaCclIv-
penust npumeHeHuss ACB Ha OCHOBE COBPEMEHHBIX TOCTUKEHUM AJIEKTPOHUKU B
HACTOSIIEE BpeMsi OTCYTCTBYIOT. Ha Hall B3IJIsi1, MOJIOKUTENbHBIE PE3YJIHTAThI
TaKWX KCCJICJOBAHUM M MX BHEAPEHUE B MPAKTUKY MO3BOJISIT CYIIECTBEHHO I10-
BBICHUTDH TOKAPHYIO O€30MMaCHOCTh CJIIOKHBIX 00OBEKTOB C MAaCCOBBIM MpPeObIBAHU-
€M Ha HUX JIIOJEH.
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