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B pabore onucaHbl Gpu3HueCKUe NPUHIMNBL PAOOTHI TEXHUYECKUX CPEACTB, MO3BOJSIIOLINX
BeCTH HabmoneHue 3a OObeKTaMHM B YCIOBHSX OrPaHHMYEHHOW BHUIUMOCTH, WX TaKTHKO-
TEXHUYECKHE XapPAaKTEPUCTHKH, JOCTOMHCTBA M  HENOCTATKH [JaHHBIX  YCTPOMCTB, WX
MOTEHINAIbHEIE BOSMOXKHOCTH HAa OCHOBE (PM3MUECKHX MPHHLMIOB PaboThl, KPUTEPHH BbIOOpPA
JaHHBIX YCTPOHCTB UCXOMSl U3 TEXHUKO-IKOHOMUUECKUX MOKa3aTeneil U ocobeHHocTel uX paboTsl,
METOJIbl TOCTPOEHHsT CHCTEM OXpaHHbIX TeneBU3HOHHBIX (COT) ¢ uCnonb30BaHHEM JaHHOTO
obopynoBaHusl.

Tawke nposemeH aHamm3 ycroWumsoctu BHAeokamep COT Kk BHEIIHHM paspyLIaOmiuM
BO3JICICTBUSAM, YKa3aHa B3aMMOCBS3b MEX/IY XapaKTEPUCTHKAMU BHUACOKAMEP U UX peakiueil Ha
BHEIHUE BO3JCHCTBHSA, MPHUBENCHO OOOCHOBAHHE TEXHHYECKHX PELICHHIl Npu BBIOOpE THIIOB
BU/ICOKaMEP C TOYKM 3PEHUs YCTOMYMBOCTH K BHEIUHMM BO3IEHCTBIAIM M Pa3pylIEHHIO Ha
oxpaHsieMbIx o0bekTax. PaccMoTpeHb! o0Line MeponpusTHs MO 3allUTe BUAEOKaMep OT Haubolee
pacnpocTpaHeHHBIX BUOB BHEIIHETO BO3AEHCTBHS.
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CokpareHus u OnpeneneHus

AWB (Auto White Balance) - Gamanc Gemoro. IlpencraBiser co0oll CleLHaNbHYIO
(I)yHKLII/HO, KOTOpas TMO3BOJIFICT BHACOKAMEDPE B ABTOMATUYECKOM PEXKHUME OCYHECTBIATH
perysmposky Genoro LpeTa, IpH 3TOM YCTAHABIMBASA TaK HA3hIBAEMYIO TEMIEPaTypy U300paKeHus
[BETA TaKUM 06pasoM, 4TOOBI MONYYHBLINECS LBETA Ha IIOMy4aeMOM U300paKEHUH MMENH Te XKe
OTT€HKHU H BBIIVISIACIH B TOYHOCTU TAKXKE, KAaK MPOUCXOAUT UX BOCIPUATHE HEBOOPYIKEHHBIM
TJIa30M.

BLC (Back Light Compensation), HLC (High Light Compensation) - TexHOmorms,
TIO3BOJIAIOINAS BBIPOBHATHE 3KCIO3ULUIO KaJpa, B KOTOPOM ﬂpKI/Iﬁ HUCTOYHHUK CBETA NMPENATCTBYET
HabIIOASHHIO 32 00BEKTOM.

BNC (BNC - Bayonet Neill - Concelman) - snexktpudeckuii pasbeM ¢ OaflOHETHOI
bukcanmei, CIyXuT AJisl TOAK/IFOUEHHs] KOAKCHABHOTO Kabelsi ¢ BOJHOBBIM COMPOTHBIIEHHEM 50
i 75 OM 1 quaMeTpoMm 10 8 MM.

EM-CCD (Electron Multiplying Charge-Coupled Device) - npubop ¢ 3apsanoBoii CBA3bI0 ¢
SJICKTPOHHBIM YMHOXXEHUEM.

WDR (Wide Dynamic Range, Digital Wide Dynamic Range) - mupokuii AnHamudeckuit
IVana3oH - TEXHOJOTHss (HOPMHPOBAHMS BHUACOM300PAKEHHUS, NPH KOTOPOH KakAbld Kaiap
(dopMuUpyeTCsl M3 HECKOJBbKHMX, CHATHIX C Pas3jM4HON Bbinep:kkoi. Takas oOpaboTka Mmo3BOJISET
MONYYUTh KaAp C PaBHOMEPHOH 3acCBETKOH, 0e3 W3NMILIHE 3aTEMHEHHbIX W MepecBEeYeHHBIX
YYaCTKOB.

AWNJIII - akTUBHO-MMITY JIbCHAA JIa3€PHasi MOICBETKA.

APY (AGC) - aBToMaTHyeckasl peryJiMpoBka ycuieHus (automatic gain control) - npouecc,
IPY KOTOPOM BBIXOAHOH CHTHAN YCTPOKWCTBA aBTOMAaTHYECKH MOAJEPKHBACTCA MOCTOSHHBIM MO
HEKOTOPOMY IlapameTpy (Hampumep, aMILIUTyJe MPOCTOrO CHUTHAa WIIM MOLIHOCTH CJIOJKHOTO
cnrHana), HE3aBUCHUMO OT aMIUIUTYIbI (MOH.[HOCTI/I) BXOOHOI0 CHUrHaa. HpI/IMeHI/ITeJ'[bHO K
BUZICOHAOMIONEHNIO - CBOWCTBO KaMepbl aBTOMATHYECKM M3MEHATh KOI(GQUIMEHT yCHiIeHus
K&XIOTO BHMAEOTPaKkTa B 3aBHCHMOCTH OT YpPOBHS CHUIHaja: aBTOMAaTHYecKas peryJjupoBKa
YCUJNICHUS CIVIAXKUBACT U3MEHCHHA YPOBHSA BUACOCUIHAIA U IMO3BOJSICT MOJYUUTb KaY€CTBCHHYIO
KapTUHKy Ha BUIEOMOHHTOpE IpH Majoil ocBemeHHOCTH oOwekta. Kak mpaBmio, auamasoH
PETYJIUPOBKY YCHIIEHUs OrpaHuunBaercs auanazoHoM 12-20 nb (t.e. 4-10 pas), Tak kak Oosbluee
YBEJIMYCHUE YCUJICHUs BUACOCUTHAJIA IHIPUBOAUT K BbBICOKOMY 3alIyMJICHUIO W YXYAIICHURO
N300pakeHUS.

UK - nahpaxpacHsiil.



KMOII (CMOS) - KOMIUIEMEHTapHas CTPYKTypa MeTaJul-OKCH/-TIOJY IPOBOHHK,
(complementary metal-oxide-semiconductor) - crnenuanu3MpoOBaHHAsA aHAJOroBas HHTErpajbHast
MHKPOCXE€Ma, COCTOAINas H3 CBETOYYyBCTBUTENBHBIX ()OTOAMONOB, BBIIOJIHEHHAs HA OCHOBE
KpeMHus, ncnonssyomas texHonoruro KMOIL OrnuunrensHoit ocobennoctbio cxem KMOIT o
CPaBHCHHIO C 6I/II'IOJI$[prIMI/I TEXHOJIOTHAMHA SIBJIICTCA MaJIOC 3Hepron0Tpe6neHHe B CTATUYCCKOM
pexume.

KIIZ - xo3dduument nonesHoro AeHCTBHA - XapakTepHCTHKA 3P(EKTHBHOCTH CHCTEMBI
(ycTpolicTBa, MAalllMHBI) B OTHOLIGHHH MpeoOpa3OBaHMS WIH nepepaqu sHeprau. Onpenensiercs
OTHOIIIEHHEM TOJIE3HO HCIIOJIb30BAHHOM OHEPruu K CyMMApHOMY KOJHWYCCTBY OSHEPruu,
HOJTyYeHHOMY CHCTEMOM.

KPT - coennHeHne KaAMHHA-PTY Th-TEJLIYP.

HWP - HayuHO-HucCcneoBaTenbekas pabora.

OIIC - oxpanHO-TIOKapHAsI CHTHATH3AIIHS.

II3C (CCD) marpuna - mpubop c 3apsnosoit ceszbio (Charge-Coupled Device) -
CHeLraIu3upOBaHHast aHajorosas HHTErpajJbHas MHKpOCXeMa, cocTosas u3
CBETOYYBCTBUTENBHBIX (POTOAMONOB, BBINOJHEHHAass HA OCHOBE KPEMHHs, HCHONb3YIOLIas
texHonoruo [13C.

ITHB - npu6op HOYHOTO BHASHHUS.

HITKOII - npubop NpreMHO-KOHTPOJIbHBII OXPaHHO-TIOKAPHBIH.

PJIC - paanolOKallMOHHAS CTaHIIMS.

CKY/I - cuctemMa KOHTPOJIS U YPABJICHHUS AOCTYIIOM.

COT - cucrema oxpaHHasi TeJIEBU3UOHHAS.

TBJI - BepTUKAIbHBIE TEJICBU3UOHHBIE JIMHUM — NTApPaMeTpP, ONMpeAeISIIONI pa3peLlaoILy o
CHOCO6HOCTb yCTpOPiCTBa B AHAJIOTOBOM TEJIEBUACHUU.

TIK - TONTMBHO-3HEPreTHYECKA KOMILIEKC.

D0l - >neKkTpOHHO-ONTHYECKHH mpeoOpa3oBaTeNb - BAaKYyMHBIH (DOTODIEKTPOHHBII
npubop s npeoOpa3oBaHMs HEBUAMMOIO IJIa30M H300paxkeHus (B OJHKHEM HH(PAKPACHOM,
yJIbTPapHONIEeTOBOM MJIH PEHTT€HOBCKOM CIIEKTpe) B BHAMMOE, JUOO U1 YCHJIEHHs SPKOCTH
BHAUMOTO U300paKeHHUS.

Muxpo6osomerp. IlpuHuun aeiicTBuss MHUKPOOOJIOMETPAa OCHOBAH HA HM3MEHEHHH
SNCKTPHUIECKOTI'O CONPOTHUBJICHUSA TCPMOYYBCTBUTCIBHOTO 3JICMEHTA BCJIEACTBUE HArpeBaHHUsS IOA
BO3ACHCTBHEM TMOITIOWIAEMOr0 [OTOKA 3JIEKTPOMAarHUTHOH 3Heprun. (OCHOBHOH KOMIIOHEHT
6onomerpa - OYEHb TOHKAs IUIACTHHKA M3 HPOBOJSIIETO MaTepHaia, 3a4epHEHHAs ATl JIydIIero
NOrnoleHust usnydenus. M3-3a cBoeil Majoil TONIMHBI MIACTHHKA IOJ NCHCTBUEM H3ITy4YEHHMS

OBICTPO HarpeBacTCss M €€ COMPOTHBJICHWE MOBBIMAETCA. [ H3MEpeHHs MallbIX OTKJIOHEHHH



COIPOTUBJIEHUs] [UIACTUHKYM €€ BKIIOYAOT B MOCTOBYIO CXE€My, KOTOPYHO OanaHCHPYIOT IIpu
OTCYTCTBUM  3acBeTKH.  Merammueckue  OOJOMETPbl  4HacTO  IMOACOENUHSIOT — depes
TpaHCHOPMATOPHBIHA BXOH, TaK KaK Y HUX OYEHb Maoe COOCTBEHHOE COIPOTHBIICHUE.

B xadecTBe MaTepHaloOB Uil METAINYECKUX OOJOMETPOB HCIOJb3YIOT IUIATHHY, HUKEb,
30JI0TO, AJIst IOy IPOBOAHHUKOBBIX - CIIJIABbI OKMCIIOB HUKEJs, KoOaJbTa, MapraHiia.

TlonympoOBOMHUKOBEI OONOMETP COCTOMT W3 JBYX IUIEHOYHBIX (ToiumuHOH 10 10 MKM)
TepMucTopoB. OOMH U3 TEPMHCTOPOB, HEMOCPEACTBEHHO MMOABEPraroIUiAcs OOIyYeHUIO, SBISETCS
aKTUBHBIM. Bropo#l - xommeHcanuoHHbI. OH 3KpaHMPOBAaH OT BHEINHErOo H3JIY4YeHUs u
IpeIHa3Ha4EH I KOMIIEHCALIMN U3MEHEHHI TeMIepaTypbl okpy»xkatomieit cpensl. Oda Tepmucropa
MIOMEIIAIOTCS B 00U repMeTHYHBIH KOPITyC.

Juement IlenbTbe — 5TO TEPMOBJIEKTPUUECKMI IIpeoOpa3oBaTelb, NPUHIMI [EHCTBUS
koTtoporo Oasupyercs Ha s¢dexre IlenpThe — BO3SHUKHOBEHMH PAa3sHOCTH TEMIEPATyp IpU
MIPOTEKAHUU 3JICKTPUIECKOrO TOKa. B ocHOBe paboThl 3yeMeHTOB IlenbThe JIS)KHUT KOHTAKT ABYX
TOKOIIPOBOASIINX MaTepUajoB C PA3HbIMU yPOBHIMU SHEPIUU 3JIEKTPOHOB B 30HE NPOBOAUMOCTH.
IMpu npoTekaHUM TOKA Yepe3 KOHTAKT TAKUX MATEPHAJIOB, SJI€KTPOH AOJDKEH NPUOOPECTH SHEPTHIO,
4yTo6BI nepeiiTi B 6osiee BLICOKOIHEPTeTHIECKYIO 30Hy MPOBOAUMOCTH APYTOro IOJYNPOBOJHHUKA.
TIpu mornomeHuy 3TOH 3HEPTMU NPOUCXOAMT OXJIAXJIEHHE MECTa KOHTAKTa MOJyNPOBOAHHUKOB.
ITpu nporexkaHuy TOKa B OOpPAaTHOM HANpPABIEHUM MPOMCXOAMT HAarpeBaHHEe MecTa KOHTaKTa
MIOJTy IPOBOAHUKOB, TOTIOJHUTENBHO K OOBIMHOMY TeTIOBOMY 3 dexTy.

Onement Ileneree cocTout M3 ORHONH WM Gornee map HeOONBIIMX HOJYIPOBOXHUKOBBIX
MapauleNIeNIUIeSIOB - OJHOTO N-THMA U ORHOrO p-TUma B mape (OOBMHO TENNypHAa BHCMYTA,
Bi2Te3 u repmaHuzma KpeMHus), KOTOpble MOMAPHO COEAWHEHbI MPH IOMOINM METAJUTHIECKHX
nepeMbrdek. MeTaulnueckue MepeMblYKH ONHOBPEMEHHO CIyKaT TEPMHYECKHMH KOHTAaKTaMH H
M30JIMPOBAHBI HEMPOBOIAILEH IUIEHKON WK KepaMu4ueckol mactuHkoil. Ilapsl mapayienenunenos
COEMUHSIOTCS TakuM 00pa3oM, 4To 0Opasyercss MOCNeOBAaTebHOE COENUHEHHEe MHOTHX Tap
MOJNYIIPOBOAHUKOB C PasHbIM THIIOM HPOBOAUMOCTH, TaK 4YToObl BBEpXy ObUIM OOHH
MIOCJIEIOBATEIbHOCTH COeIMHEHUH (N->p), a CHU3Y MPOTHBOMOJIOKHBIE (P->1). DIEKTPUIECKHIA TOK
IIPOTEKAET MOCIEA0OBATENbHO Yepe3 BCe napajjeienunensl. B 3aBUCUMOCTH OT HampasiieHUs! TOKa
BEPXHHME KOHTAKTBI OXNAKAAIOTCS, a HWXKHHE HArpeBarOTCs — WM Haobopor. Takum obpaszom,
SJIEKTPUYECKUI TOK MEPEHOCHUT TEIIO C OMHOI CTOPOHBI AsieMeHTa IlenbThe Ha MPOTHBOMONIOKHYIO
1 CO3Ja€T Pa3sHOCTb TEMIIEPATyp.

Ecnmu oxnaxnaTe HarpeBarollyOCs CTOPOHY syieMeHTa llenbThe, HampuMep MPH MOMOLIM
paguaTopa W BEHTMJIATOpa, TO TEMIepaTypa XOJOOHOH CTOPOHBI CTAaHOBHUTCS elé Huxe. B
OJHOCTYNEHYATBhIX 3JIEMEHTaX, B 3aBHCHMOCTH OT THIA SJIEMEHTa W BEJIMYMHBI TOKA, Pa3sHOCTDb

TeMIepaTyp MOXKET TOCTUraTh npubnusurensHo 70 K.



BBenenue

Ilpu pabore cucrem oxpaHHbIXx TeneBU3HOHHBIX (COT) OGonblmoe 3HaueHHE HMeeT
BO3MOKHOCTb OOHapy KeHHsi 00beKTOB HaOMIOAEHHs B YCIIOBUSIX OrPaHUYEHHON BUAUMOCTH. YacTo
KJIMMaTHYEeCKHE YCJIOBHSI CYIIECTBEHHO OTPaHHYHBAIOT YPOBEHb OCBELICHHOCTH HaOmomaeMbIx
00bexToB. B TO ke BpeMsi 4acTO MO TAKTHYECKHM COOOpa’keHHsSIM HEOOXOIAMMO CKPBITh caM (hakT
BUIeoHaOmonenus.  Mcnonp3oBaHue  uH(ppakpacHOii moicBerku — OnMmdkHEro  AWamasoHa
CYIIECTBEHHO HE BJIMSICT Ha CHTYALMIO, TIOCKOJIBKY OHA JOCTATOYHO YBEPEHHO PErHCTPUpPYETCS
CTaHZAPTHBIMH BHIEOKAMEPaMH, 3NeKTPOHHO-onTHYeckuM npubdopamu (JOII), u Habmomaercs
naxke B craHmaptHeiii mpuuen ITICO (npuuen cHaiinepckuii omruueckuii). MHorma moacBeTky
obbekTa HaOMIOMEHHS He YIOAeTCsd peaM3oBaTh MO TEXHUYECKHM WJIH SKOHOMHYECKHM
coobpaxenmsim. He Menee BaxHO obecneunts paborocmocobnocts COT mnpu BO3eHCTBHE
necTabumn3upy IUX (akTOpPOB, TAKUX KaK BHEILIHHE Pa3pyLIAOLINE BO3AEHCTBHSL.

IIpumeuanue. B nobuvix cayuasx, ko20a MONXCHO OCYIECMEIAMs CIAHOAPMHYI0 HOOCBEMKY
Yenu GHeULHUM UCTOYHUKOM CEemA MO HAOO Oenambs, HOCKOMLKY 30 HeOOXOOUMOCMb pabomams
npu HeOOCMAMOYHOl eCcMecmeeHHOt OCEUeHHOCIY UNU 30 OMKA3 OM GHEULHE2O OCEEeMUMEs
npudemca pacniamumsCsa 3HAYUMENbHbIM YOOPONUCAHUEM O000PYOOBAHU U Peuiums npu mom
Maccy mexuuuecku npoonem.

B maHHBIX peKOMEHIALMAX PACCMOTPEHO, Kakoe O0OpyJIOBaHHE CHOCOOHO pEINUTH
npobiieMy HabIOIeHNUS 32 OOBEKTAMH B YCJIOBUSIX HEIOCTATOYHON OCBEIIEHHOCTH:

- BUOCOKaMEPbI TOBBIIEHHOMH 1y BCTBUTECJIbHOCTH,

- BUOACOKaMEPbl C CYMMHUPOBAHUEM I1O COCENHUM IMUKCEJIAM W/ A 1o Kaapam,

- KTIPOTUBOTYMAaHHbIE» BHIEOKaMEpbI;

- BUZICOKAMEPBI C 3JIeKTPOHHbIM yMHOKeHHeM (EM-CCD-kameper);

- BIEKTPOHHO-ONTHYECKUE NIPE0Opa3oBaTeNH,;

- cTpoOUpyeMBIe HIIEKTPOHHO-ONTHYECKHE MPEOOPa3OBATENH,

- TEIIOBU30PBIL,

- IPHEMHUKH T€ParepLoBoro Juana3oHa (MUUIUMETPOBOIO [IHala3oHa);

- koMOuHarwst 0630pHoit PJIC ¢ BUaeokaMepoil MM TEMIOBU30POM.

Taxxke B paMKax pekOMeHAaLui naH KpaTtkuii o03op obopymoBaHus, (HUIMYECKHX
HPUHLMIOB PAOOTHI M IPUMePbI Ha OCHOBE OTAEIbHbIX 00Pa3LOB.

Ipumeuanue. [pyaylo rxiaccugurayuto Oauuvix YCmpOHCME MOJICHO HpOGeCmU HO
ouanasony pe2ucmpupyemeix OnH 60JH. B nepsvix uiecni 8b1uieyKA3aHHbIX NYHKMAX YCIMPOoicmea
pabomarom 6 eudusiom ouanaszon onun éoan (0,3- 1, 1mrm), mennosusopsr pabomaion 6 ouanasoue

6011 3-5 MM unu 8-12 MKM, NpUeMHUKU MEPAzepyo8020 OUANA3OHA PAbomalom 6 OUANA30He 8OH



om 30 mxm 00 3 mm. PJIC nepexpwisaiom Ouanaszon OnuH 60aH Om OECAMKO8 MUITUMEMPOS 00
€0UHUY MEMPOB.

He nepexpvimuie yuacmku Onun 601K OOBACHAIOMCA OCODEHHOCMAMU PACHPOCHPAHEHUS.
paouosonn 6 cpede, OKHAMU NPO3PAYHOCMU 6 ammocghepe Ons OnpedeneHHvIx ONUH BOTH
(Hanpumep, OnA mMennoeu3opos) U MpyOHOCHIbIO CO30AHUS NPUEMHUKOS HA OQHHbIl OUGNA30H
(Hanpumep, mepazepyo6oii OUANA30H,).

Cneoyem yuecmw, cre0yIowWyl0 MEHOEHYUID: C POCMOM ONUHbI BONHbI YMEHLULACMCS
noenoujenye SHepeUuYU U3IYYEeHU 6 cpede, HO NPU SMOM RAOAem pa3pemalonasi CHOCOGHOCb.
Heticmeumensro, eciu ONUHA PecUCMPUPYeMo20 U3LYYEHUs] COCMAGTSeH COHMUMENPsl, MO Mbl He
MOCEM NOTYHUML OeMANU3AYUI0 OOLEKMA 6 MUNTUMEMPAX. B cepvesnbix cucmemax HaAGa0O0eHUs:
UCHONB3YIOMCA MHO2OCHEKMPAIbHBIE CPeOCMEA 8UOCOHAOIOOCHUS, MAK CPEOCMEA KOCMUYECKO20
8UO0eOHAONI00eHUA UCNONBL3YIOM OMuHbl 60K om Ynempaguonema (10-400 nm), 0o Oarenezo
ungppaxpacnozo uznyuenusn (8-12 mxm). C yuemom pazeepuymuix CHymHUKOS PAOUONOKAYUOHHOLO
HAONIOOCHUA MOJICHO CKA3AMb, YMO OPOUMANBHAA KOCMUYECKAS SPYNHUPOSKA UCHOTb3Yem 6eCh
nepeuuciennblii gvitie OUANA30H ONUH BOIH.

Ha ocnoBe HayuHO-uccremoBarenbckoit paborsl mo teme K 4.11.07.2014 «Hccnenosanue
YCTOHYMBOCTH  TEJIEBH3MOHHBIX KaMep BHACOHAOMIONEHHS K BHEIIHHM pa3pylUalOLiuM
BozdeiicTBusAMy, mudp «BosmelictBue», mnpoeemeHunod B 2014 romy, nOpOBeAEeH aHau3
ycroiuuBocTH Buaeokamep COT x BHEIIHUM pa3pylIArOLINM BO3ASHCTBUAM, YKa3aHa B3aUMOCBA3b
MEeXIy XapaKTepPUCTHKAMH BHIAEOKaMep M WX Deakldedl Ha BHEIUHWe BO3IeHCTBHUs, IPUBEACHO
000OCHOBaHHE TEXHHYECKMX pELIeHHH NpH BEIOOpE THIIOB BHIEOKAMEP C TOYKH 3PEHHsI
YCTOMUMBOCTH K BHEIUHMM BO3REHCTBMSM M pPa3pylUeHHIO NpPH YCTAHOBKE BHEOKAMEP Ha
OXpaHsIeMBIX 00beKTax. PaccMoTpeHs! o0Imue MeponpusTys 10 3alliiTe BHAEOKaMep OT Hamboiee

pacnpoCTpaHEHHBIX BUOB BHEIIHETO BO3IEUCTBUS.



1 Bupeoxamepbl NOBbINIEHHOH TYBCTBHTEJIHLHOCTH

3asiBJIeHHas] 4y BCTBUTEIbHOCTb TAKMX BHAEOKaMep cocTaBisioT 10 2w paxe 10 ™ moxkc.
JlanHble BUIEOKaMepbl MpU obecreyeHHH yKa3aHHBIX MapaMeTPOB MOTJH Obl MOJHOCTHIO PEIIUTD
BOIPOC HAOMIONEHUS TpPU IUIOXOM OCBCIICHUH, ONHAKO, HA NPAKTHUKE 3TH BHOEOKaMephl He

CIIOCOOHBI TTOKA3aTh HACTOJIBKO BBIJAIOILMECS Pe3yJbTaTsl. PaccMoTpuM 3Ty npobiieMy nonpobHee.

N3mepeHue 4yBCTBHTEJIbHOCTH BHACOKAMEPHI B JIIOKCAX (JIIOKCMETPOM)

H3mepeHne CBETOBOrO IOTOKa B Jiokcax (k) mpumuio u3 dororpapuu. Jliokc paseH
OCBEIIEHHOCTH IOBEPXHOCTH IUIOLIAALIO | M? NPH CBETOBOM MMOTOKE TMAalollero Ha Heé
U3Jy4eHus1, paBHOM 1 moMeH (M)

1 k=1 nm/m>

B cBow ouepenb OOUH JIIOMEH PaBEH CBETOBOMY IIOTOKY, HCIYCKA€MOMY TOYESIHBIM
HM30TPOIHBIM HCTOYHUKOM, C CUJION CBETa, paBHON OMHOIT KaHZEeJe, B TENECHBIIl YroJl BEIMIHHON B
O[MH CTepajHaH:

1am=1xxaxcp (=1 5k x M%)

rae, kanzjena (kA) - CHiIa CBeTa B JaHHOM HalpaBlI€HHMH OT MCTOYHHKA
MOHOXPOMAaTHUYECKOr0 M3JIy4eHUs ¢ IJIMHON BOJHBI 555,5 HM U ¢ WHTEHCHBHOCTBIO M3JIyYEHHUsS B
STOM HaIpaBJIeHUH, paBHOH 1/683 BT B TeleCHOM yriie, pABHOM OHOMY CTEPAAHAHY.
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T=10000K:

Jmanazon
BHIHMOTO
CTIEKTpA

Hopuupopansas r CHexrpasnbHaas
SYBCTBHICIBHOCTE " XapaKTEPHCTHKA
[ TIOKCMETPa
N
i T=800DK
2 \
B T=4000K
0 i M [ b I3
02 04 0.6 0.8 1 12 1.4 MM

Puc. 1
Ha cniextpasibHy 0 XapakTepHCTHKY abCOJFOTHO YEPHOIO Tea
¢ Temnepatypamu 10000 K, 8000 K u 6000 K HanoxeHa ciekTpajibHast XapaKTePUCTHKA
mokcmetpa. Takum 06pa3oM, HarJIATHO MOKHO YBHAETh HACKOJIBKO MaJyt0 4acTh YHEPrUH
OCBETUTEJISI PETUCTPHUPYET JIIOKCMETP.



bonee KOppeKTHOE MOHATME YYBCTBUTENLHOCTW MOXHO MOAYYUTb, MOHMMAA MOL 3TUM
OTHOLLUEHWEe 3HEeprum 3MeKTPU4eckoro curHana B eanHULY BPEMEHWU, CHVMMaeMoi ¢ MaTpuubl
BMAeOKamMepbl, K 3HEPrni ONTUYECKOro wu3ny4yeHusa, nonagarlero B eAuvHULY BPEMEHU Ha

MaTpuULYy OT W3nyyaTens:

S P an. hoTonpuemMHuka/P onT. nsnyyeHus

[N KOPPEKTHOrO ONpeAeneHns P o, VeWEHRA HE06X0AMMO YUUTLIBATL SHEPTUIO (HOTOHOB Ha
pasHbIX A/IMHAX BOMH, MOCKO/bKY:
B
rae h-mocTosiHHasA MaHKa, ¢ - CKOpoCTb CBETa, X- AAMHA BOJHBI.
M3-3a CMOXHOCTW M3MEPEHWIA faHHas MEeTOAMKA ONpefeNeHns YyBCTBUTENIbHOCTW HAxXOAWT
MpUMeHeHe TOMbKO B N1abopaToOpHbIX YCMOBUAX. MpU 3TOM Hafo Y4ecTb, UYTO COBPEMEHHbIE
MaTpuLbl BMAEOKAMEP MMEHT YyBCTBUTENbHOCTb, CYLIECTBEHHO CABUHYTYIO B WH(PAKpPacHyto

06nactb. TUNMYHas cnekTpaibHas XapakTepucTuka YyBcTeuTensHocTM M3C npueegeHbl Ha Puc. 2.

Puc. 2
HopMupoBaHHas YyBCTBUTENbHOCTb MaTpuLbl «EXvievHAD CCD IiI»
K pas/IMyHbIM f/IMHaM BOMH (CUHWUIA, 3eN€eHbIRA, XENTbIiA, KpacHbIi).

Takmm 06pa3oM, eciv OCyLLeCTBNATL NoAcBeTKY B MK - o6nactu, gonyctum Ha 0,7 MKM, a
N3MepATb MIIOKCbl B AmanasoHe 0,55 MKM, TO MonyyuMm OcBelleHHOCTb O fIK npu MOLLHOCTK
ocBeTuTens, K npumepy, B 100 BT. Heobxoanmo ewWwg Yy4yecTb, 4TO NpU YyKasaHUU
UyBCTBUTE/ILHOCTU, OOLIYHO HE YKa3blBAKOT KOMMYECTBO TB-nMHWMI MpU [aHHON OCBELLEHHOCTH,
COOTHOLLEHMe CUTHa/I/LLYM, OTHOCUTENbHOE OTBEPCTUE 0OBEKTMBA U T.4,

CnepoBaTenibHO, €cAM Mbl BUAMM B Tabnuue dyBcTBUTeNbHOCTb 0,0001 nK, paspelueHue
570 TBJ1, oTHOweHMe curHan/wym 6onee 52 gb, TO Hafo MOHMMaTb, YTO 3TW MapameTpbl He

OOCTWXNMbI OAHOBPEMEHHO.
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PeasibHasi 4yBCTBUTENBHOCTh BbICOKOYYBCTBUTE/ILHBIX BHIEOKAMED

HecMOTpst Ha TO, UTO 3asBJIEHHBIC XapPAKTEPUCTUKU BBICOKOUYBCTBUTEIBHBIX BUIEOKAMED
JOOCTIDKUMBI TOJBKO B ONPEHENCHHBIX YCIOBUSX, KaK MPaBUIO, NAJIEKUX OT PEaJbHBbIX YCJIOBUM
HabJroeHus 32 00beKTaMi, 1y BCTBUTENIbHOCTb TAKUX BUACOKAMEP TOCTATOYHO BBICOKAS.

K npumepy, BbICOKOYy BCTBUTENbHbIE BUIEOKAMEPhI C PEKUMOM CyMMHPOBAHUS IO Kaxpam
U COCENHUM IHKCEJAM NPEBOCXOOAT IO YyBCTBUTENBHOCTH uenoBeueckuit rmas. Ilpu
MUHIMAJILHOM OCBELIEHHOCTH B «TEMHON» KOMHATe, IpU 15 MHHYTOW amanmTaluy HeJIOBEUECKOro
Ia3a, UEeJIOBEK HE MOXKET [axXe pacCMOTPeTb CHIIY3T CTaHAAPTHOH TECTOBOIl TabJMLbL,
HCIIONB3Y €MO AJIs ONpeeNIeHNs] XapaKTEPUCTHK BHASOKAMep, a BUAeOKaMepa MpU 3TUX YCIOBHUSIX

nokasbiBaet nopsinka 300 TBJI mpu cooTHOImeHNn: curHai/mym se Hiske 30 ab.

BbiBog
UyBCTBUTENIBHOCTb BUAECOKAMEPHI SBJACTCA TOJIBKO OPHEHTHPOBOUHBIM mapamerpoM. Ho
[P 3TOM, KOHEYHO, HE CTOMT IIpX IACIOPTHON 4yBCTBUTENBHOCTU BHAeOKaMepbl B 10 3k,

2
MPOEKTHPOBATh CUCTEMY OCBEIEH!sI 00bekTa Ha yposHe 10 ™ Jk.
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11 TlpuMmepbl BUAEOKAMEP MOBbILLIEHHOM YyBCTBUTENIBHOCTU

O6pasey, Nel. AHanoroeas BuaeoKamepa «AeHb/HOUYb» C paspelueHvem 680/700 TBJI,

npoueccopom Sony Effio-E u nporpammHbim WDR

Puc. 3
Bugeokavepa obpasel, Nol

Bupaeokamepa mcnons3yet 1/3-atoimosyto M3C-matpuly Sony 960H EXview HAD CCD
I, npoueccop Sony Effio-E, umeeT paclumpeHHbIi guHamuyeckuii gmana3oH 52 gb n BbiCcOKoe
paspelueHne 680/700 TBJ1 B LBETHOM/YEPHO-6e/10M peXxuMax. MporpaMMHbIV PeXUM «AeHb/HOUb»
BMAEOKaMepbl HabofeHWs NO3BONSET el (hopMMpPOBaThL LIBETHOE/4epHO-6enoe M306paXkeHne Npu

MUHUManbHbIX ocBelleHHocTax 0.03/0.01 sk, a cuctema wymonogaeneHms 2D DNR obecneunBaeT

YETKOCTb M306PaXKEHUS MPU MOHWUXKEHHOM OCBELLEHMMN.

Tabnnua 1- TexHu4eckme xapakTepucTukn Bugeokamepsl Obpasel, Nel

Tun

UyBCTBUTE/IbHBIN 31EMEHT
KonnuyecTBo NUKcenein matpuupl
Pa3peLueHue

MWHMMaNbHast 0CBELLEHHOCTb
Mpoueccop

OTHOLLeHWe curHan/wym
"aMMa-KoppeKkuums
ONEKTPOHHbIN 3aTBOP
BUAEOKaMepbl

banaHc 6enoro

PeXum «1eHb-HOYb»
(nporpaMMHbIif)

[vHamunuecknin gnanasoH (WDR)
Bupeosbixof,

KomneHcauus BCTPeYHOM 3aCBETKM
LLlymonoaasneHue

APY

12

«[eHb/Houb» (Easy day/night) c WDR

1/3” M3C SONY 960H EXview HAD CCD Il

1024x596

Lis.: 680 TBJ1; Y/6: 700 TB/I

Lig.: 0.03 nk (F1.0); Y/6: 0.01 nk (F1.0)

DSP Sony Effio-E

bonee 52 ob (APY BbIKN.)

0,45

ABT0 1/50-1/100.000 cek, PyyHoii 1/50, FL 1/120, 1/250,
1/500, 1/1000, 1/2000, 1/4000, 1/10000 cek
ATW/PUSH/USER1/USER2/ANTI CR/MANUAL/PUSH
LOCK

ABTO (perynupyemblii mopor nepekntoyeHns) / Liset/y/6
COBMECTMMOCTb C IK-MpoXeKTopoMm

MporpaMmHbIiA, 128» (52 Ab)

Komno3uTHblin 75 Om; BNC

HLC/BLC/OFF

2DDNR

4 pexxvima aBTOMaTUYeCKOro yrpasieHuns



MpogomkeHne Tabnmubl 1

KpenneHune 06beKTVBa CICS (c apanTepom)

CUHXpOHM3aLms BHyTpeHHAs

MuTaHve BMAeOKaMepbI 12 B nocr, ToKa (10,8-39 VDC)/24 B nep. Toka +/-10%
MoTpebnsemas MOLLHOCTb 2,5 BT

[nana3oH paboumx TemnepaTyp OT-10 °C po +50 °C

BnaxHocTb (Makc.) 80% (6e3 KoHAeHcaTa)

O6pasel, No2. BbICOKOUYBCTBUTE/IbHASA BUAEOKaMepa

Puc. 4
Buaeokamepa O6paseL; Ne2

BbicokouyBCTBMTENbHAA Bueokamepa O6pasel, Ne2 npegHasHayeHa 419 KPYraoCyTOYHON
paboTbl B CMCTEMAaX HabMHOAEHWNS C NEPEMEHHO MM Hef0CTaTOYHOM OCBELLEHHOCTHIO 06BEKTOB.
[JaHHas kamepa HabnoaeHNst ucnonb3yoT 1/3” CCD-maTpuuy M (MPMEHHBI npoleccop, Mmeet
(hYHKUMIO aBTOMaTM4eckoro 6anaHca 6enoro, KommeHcauun 3acBeTKM (hoHa, APY, pexumbl
«[leHb/HOUb», (hopMMpyeT LBETHOe/4epHO-6enoe n3obpaxkeHne c paspeweHvem 540 TBJ1 npu
ocBeleHHocTax go 0,02/0,002 nk. Bwugeokamepa BblgeNnseTcqd Cpeaun aHaloroB  MasbiMu
rabapmTamu.

[na ob6ecneyeHnss BbICOKOW YETKOCTM M300paKeHWs B TeX Cydvasx, Korga HabnoaeHue
BeAeTCs 3a 06bEeKTaMK, HaXOLALMMUCA Ha APKOM (hoHe, MpefyCMOTPeHa (YHKLMS KOMMeHcauum
3aCBeTKU, MO3BOMAOLLAA NPOLLECCOPY KaMepbl aHaIM3npoBaTh APKOCTb PasfINUHbIX YHacTKOB Kajapa
N BblpaBHMBaTb (POH. KoppekTHas LBeTonepefada [fOCTWraeTcA MpWU  aKTUBHOW  (PYHKLMM
aBTOMaTMyeckoro banaHca 6enoro, KoTopas perynupyet LBETOBYIO YyBCTBMTENbHOCTb KaMepbl
HabntofeHMs Tak, YTobbl hopMMpyemoe M306paXkKeHne UMeNo O4MHAKOBbIE YPOBHU BCEX LIBETOBbIX
cocTasnstoLwmx. KomneHcaums HegocTaTka OCBeLLeHNs AOCTUMaeTCA NyTeM YMeHbLUEHNS CKOPOCTU
3M1IEKTPOHHOr0 3aTBOpa WM MOBbIWEHNA KoapduumeHTa APY. lMpu 3TOM Kamepa MO3BOMSET
KoppekTuposatb APY B fnana3oHe 0-38 Ab 1 ycTaHaBNMBATL BbIAEPXKKY 3/IEKTPOHHOIO 3aTBOPa OT
1/50 go 1/100000 c.



ObpaszeL, Ne3. BbICOKOUYBCTBUTE/IbHAA MUHUATIOPHAA Kamepa

MwuHnaTiopHble Kamepbl O6pasey, Ne3 BbinyckaloTca B ABYX BapuaHTax - ¢ CCD
matpuuamm qopmata 1/2” n 1/3”. YyscTBUTENLHOCTL cocTaBnseT 0,0001 nk m 0,0002 5K, yTO
MO3BOSIAET MM OCYLLECTBMIATL BUAEOCHEMKY HA OObEKTax C HefoCTaTOYHbIM OCBelleHueM 6e3
MCMOMb30BaHNS [OMOMIHUTE/ILHOM MOACBETKW, B TOM 4uCie W UMHGpakpacHoi. [Laxe npu
MUHUMASIbHbIX 3HAYEHMAX OCBELLEHHOCTM MOAENM [AaHHON cepun (OpPMUPYIOT M306paXKeHwe,

[OCTaTO4YHO YeTKOoe Ansa MAEHTI/IqI)VIKaLI'VIVI 06bEKTOB.

Puc. 5
Bunpaeokamepa O6pasel, Ne3

bnarogaps noafepXXke 06bLEKTMBOB C aBTOAMA(ParMoil M HaMUMIO TakuX (YHKUMIA, Kak
KoMMeHcaLus 3acBeTKU hoHa, APY 1 raMma-KoppeKuus, Kamepa (hopMupyeT YeTKoe M306pakeHmne
c paspeweHnem 570 TBJI, Kak npyv M30bITOYHON, TaK U NPU HELOCTATOYHOW OCBELLEHHOCTW.
Mpoueccop, MOMMMO 00pabOTKM  BUAEOCUrHana, aBTOMATWYECKM YMpaBnseT  BblgepXKKOi
3/7IeKTPOHHOro 3ateopa B npegenax or 1/50 go 1/100000 c, HOCTYMHO WM py4YHOE Ynpas/ieHue
ObICTpoAelicTBMEM 3aTBOpa Kamepbl. COOTHOLUEHME CUTHaN/WIyM Yy 06emx MOoAeneil npesbllaeT
50 ab, 4T0 obecneymBaeT NOAyYEHNE KAPTUHKK, YACTOW OT LUYMOB.

AHanorosas kamepa O6pasel, Ne3 notpe6nset He 6onee 1,32 BT v ycToilumBa K nepenagam

HarnpsaXXeHnA.

Tabnuua 2 - TexHUYeckne XapakTepucTuku kavep O6pasel, Ne3

UyBCTBUTENbHBIN 371IEMEHT 1/2” CCD-martpuua 1/3” CCD-matpuua
Twun cKaHMpoBaHuA 2:1 yepeccTpoyHoe

Kon-Bo nukcenein 795x596

Kon-Bo a(hheKTUBHBIX nuKceneli 752x582

Pa3mepsbl nukcens 8,6%8,3 MKM 6,5x6,25 MKM
["opn3oHTanbLHOE paspeLleHue 570 TBN

CUHHXpOHM3aLms BHyTpeHHsAsA
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Iponomkenne Tabauipr 2

BuneoBsixon Komnosutssiii, 1 B, 75 Om

OTHOIIIEHHE CUTHAJ/TIYM He menee 50 n1b

MuHUMaNbHAs1 OCBEIEHHOCTD 0,0001 nx, F1,4 | 0,0002 5k, F1,4

duxcupoBanHble ckopoctu: 1/50, 1/120, 1/250, 1/500,

DJNEeKTPOHHBIH 3aTBOP KaMepHI 1/1000, 1/2000, 1/5000, 1/10000, 1/100000 ¢
Perynupyemsie ckopoctu: 1/50-1/100000, 1/120-1/100000 ¢

APY Bricok.: 5-60 nb; Huzk.: 5-32 nb

I"amma-xoppexuust Bricok.: 0,35; Husk.: 0,45; Beiki.: 1,0

KomneHcarmst 3acBeTkr hoHa Br1./BBIKIL

Kpennenne o6bekTHBa CS

Ynpasaenue nuadparmoii Video/DC

TTuTtaHue 12 B nocr. Toka (+ 10%)

[oTpe6nsemas MOMHOCTD 1,32 Bt (110 MA) | 1,26 Bt (105 MA)

JuanazoH pabounx Temnepartyp Ot -10 1o +40 °C

W OTHOCHUTEJIbHON BJIAXKHOCTH Jo 95%

1.2 PexoMeHaauMHu nNo NPpHMEHEHHIO BUAEOKAMeP MOBbILIEHHOH YyBCTBHTENbHOCTH

Ilpu nnaHupoBanuu BikmoueHus B coctaB COT  BHOeokamMep  MOBBIMICHHOMH
4yBCTBUTEJILHOCTH CJIEAy €T IOHUMATh, YTO 3asBJIEHHAs] 1y BCTBUTENBHOCTDb TAKUX BUeokamep 10 -3
- 10 "* 1k He Gyner SBIATHCA rapaHTHel BHIONHEHHs 3aj4a4, noctasneHHbX mepen COT. s
MONyueH!s MAKCHMAJIbHOH 5(Q(QEeKTHBHOCTH CHCTEMbl B KaKIAOM KOHKPETHOM Cilydae CiiefyeT
YYUTBIBATE HAJIWYHUE Yy BHACOKAMED TaKHUX TEXHOJIOTHH Kak CYMMHPOBAHUE 110 COCCOHUM
MHUKCEJAM, SJICKTPOHHOE YMHOXKEHHE, PACLUIMPEHHBbI AWHAMMYECKMI AMAna3OH, KOMIEHCALMs
BCTPEYHOH 3aCBETKH, CHCTeMa IOyMomopasiieHus. Kpome TOoro, pjaxe 0OpH  BBICOKOM
qyBCTBHTEJIBHOCTH BUEOKAMEPbl HE CIIEAyeT mpeHedperaTb KauyeCTBEHHON CHCTEMOI OCBEINEHHUs
Ha HabmopaeMoM 00BeKTe, a TaKkXke CEeAyeT yuuThBaTh, 4To 006opynosanue COT Buneoxkamepamu
C TIOBBIIEHHBIMU XaPaKTEPHCTHKAMHU oboiinercst noposke, yeM obopymoBaHue OObEKTa CHCTEMOM

OCBCILIICHUA.
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2 BMAeOKaMepr C CyMMUpPOBaHMEM MO COCEAHNM NMUKCENAM n/vinn no Kaapam

MoBbILLEHNE YYBCTBUTENBHOCTM B [aHHbIX BUAEOKaMepax OCYLLECTB/SETCA MyTeM 06MeHa
paspeLUatoLLeii CNocoGHOCTU Ha YBESMYEHWE YyBCTBUTENILHOCTW, MPU 3TOM OCYLLECTB/ISETCS
CYMMMpOBaHMe 3apsda C ABYX COCeAHUX MUKceneid. [anee 310 MpoLefypa MOXeT MOBTOPSThCS,
pasymeeTcsi, UYTO Mpu 3TOM C YBeJMYEHMEM YYBCTBUTENLHOCTM MPOMOPLIMOHANLHO CHUXKAETCS
paspeLLeHue.

[Opyroii cnoco6 yBenuyeHUs YyBCTBMTENbHOCTUM COCTOMT B TOM, 4TOGbl CYyMMMPOBATb
CUrHan Mo Kagpam. B 3TOM cfydae KOMWMYECTBO KafpoB B CEKyHAy OOMEHMBaeTcsl Ha
YyBCTBUTENBLHOCTb, YYBCTBUTENILHOCTb BO3PAcTaeT, a KOJMYECTBO KafjpoB B CEKYHAYy mMafaeT.

HakoHell, BO3MOXHa KOMOMHALMS IBYX 3TUX METO/IOB.

2.1 Tpumepbl BUAEOKAMep C CYMMUPOBAHWMEM MO COCEAHWMM MUKCENsIM W/unau no

Kagpam

«HouHbIe» BraeokaMepbl Obpasew, Nel

B Buaeokamepax O6pasey, Nel ncnonb3yloTcs 2 BuAa "HOUHBIX" PEXUMOB, B KOTOPbIX
paboTaeT HaKOMIeHWe CUrHata A0 BO3f4encTBUA wWyma. "HouHoi pexxum 1", 3aKnoyaeTcs B
aBTOMATMYeCKOM 06MeHe pas3peLuatoLLieil CnoCO6HOCTM KaMepbl Ha YyBCTBUTENBHOCTb MPU MasbIX
YPOBHSX OCBELLUEHHOCTW. MakCcMMaNibHOe YMCN0 CNOXKeHwuid pasHoe 10 B Kamepax CTaHAapTHOro
paspelleHns U 12 B Kamepax BbICOKOrO paspelleHusi MpUBOAWUT K NPONOpLYOHANbHOMY POCTY
YyBCTBUTENbHOCTM B 10-12 pa3 cOOTBETCTBEHHO. "HOYHOW pexum 2" pexum 3aknryaetcs B
YBE/IMYEHUN BPEMEHW HAKOMEeHUs BUAeOKaMepbl MNPU YMeHbLUEHUW OCBewéHHoCcTM Ao 16
TENEeBU3NOHHBIX KagpoB. CyMMapHbIA BbIMIPbILL YyBCTBUTENBHOCTM B pexkumax 1+2 gocTuraet

100 pas.

Puc. 6
BHeLHWIA BUg «HOYHbIX» Buaeokamep Obpasel, Nol»
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Tabnuua 3 - OCHOBHbIe TEXHUYECKME XapaKTEPUCTUKK Bugeokamep O6pasel, Nelc «HOYHbIMUY

pexnmamn yBennvyeHna 4yBCTBUTE/IbHOCTHU

Twn
MaTpuLbl

n3c vs"

nsc 2"

n3c /3"

na3c 2"
n3c us"

MpumeyaHusa

BN

380
570
570

380
570
570
380
570
570
570
460
380
570
570
380
570
570
380
570
570
570
460

UyBCTBUTENBHOCTb,

NKOKC
0,0015 (F2.0)1
0,003 (F2.0)1
0,0015 (F2.0)1

0,0004 (F0.8)1
0,0006 (F0.8)1
0,0004 (F0.8)1
0,00004 (F0.8)2
0,00006 (F0.8)2
0,00003 (F0.8)2
0,00002 (F0.8)2
0,005 (F0.8)1
0,0015 (F2.0)1
0,003 (F2.0)
0,0015 (F2.0)1
0,0004 (F0.8)1
0,0006 (F0.8)1
0,0004 (F0.8)1
0,00002 (F0.8)2
0,00006 (F0.8)2
0,00003 (F0.8)2
0,00002 (F0.8)2
0,005 (F0.8)1

MoTpebnsemblii
TOK, MA
100
100
100

130
130
130
90

90

90

90

180
100
100
100
220
220
220
230
230
230
250
390

* - YyepHo-6€e/ble Kamepbl C MPOTUBOTYMAHHbLIM PEXVMOM;
1- pexxum yBennyeHus 4yyecTemtensHocTy B 10 pas;
2- pexxnm yeeninyeHna 4yscTBmuTenbHOCT B 100 pas.

Buaeokamepa O6pasel, No2

Puc. 7
BHewHwnii Bug Bugeokamepbl O6pasew, No2

Twn Kopnyca

-
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Tabnuua 4 - TexHuueckue xapakTepucTHKU Buneokamepsl OOpaszer Ne2

Tun xameper «JleHb/HOYBY
YyBCTBUTENbHBIH 3JIEMEHT 1/3” TI3C SONY SuperHAD II (ICX639)
KonuuecTso nukcenei 795x596

Paszpewenne

Liger.- 580 TBJL, 4-6 - 700 TBJI

IepexiroyeHHe AeHb/HOYD:

ABTOMAaTH4YECKO€ OT BCTPOSHHOTI'O IaTYHKA OCBELICHUS MU
TP AKTHUBALIMY BXOJA NEPEKIIOUEHHs

MunumanbHas OCBEIIEHHOCTh

0,15 sk (user., F1.2/50)
0,001 5k (4-6, F1.2/50)
0,00004 Jik (4-6, F1.2/50, Hakonyienne KaapoB X 256)

OTHOLIEHHE CUTHAJ/IIYM

52 nb (APY BbIKIL.)

PesxuM CyMMUPOBaHUS KaJpOB
(HakoILIEHNE)

ABT0./ ®ukc /Boiki. (OrpanuveHue mo BEIOOpY X2~x256)

ONeKTPOHHEIH 3aTBOP

1/50, 1/120, 1/250, 1/500, 1/1000, 1/2000, 1/4000, 1/10000 ¢

3ammTa OT MepIaHuii

CkopocTb 2JiekTpoHHOro 3aTBopa 1/120 ¢

Komnencatms hoHoBoH 3acBeTku | Boixi./ Bk

Bananc Genoro AWB /Manual / Indoor (45000 - 85000 K) / Outdoor (18000
- 105000 K)

HuBepcus sipKUX 3aCBETOK Brixi./ BKiL.

IMudposoe nonasieHue LymMa

Briki./ Bxn. (ypoBens peryaupyercs 1~32)

CkpbITbIe 30HbI H300paKEHsI

Boiki./ Brii. (110 8 30H)

3epKabHble PEXXUMBI

Brixit./ Bxn. (TlepeBoport mo Beptukanu / IlepesopoT no
TOPH3OHTAJIH)

VBenM4eHHue KOHTYPHOM

Beixi./ Bxi. (YpoBeHb peryupyercs)

PE3KOCTH
APY Huskas / Boicokasi / Beixi,
Vupasnenue auadparmoit DC/Video drive
Kpemenue ob6bekTrBa CS/C

BrIxonHoi BHIEoCHrHan

Komnosuraslit PAL sugeocurnan, 1.0Vp-p /75 Om,
Bugeo: 0.7Vp-p / Cunxponusauus: 0.3Vp-p / L{serosas
cunxponmsauusi: 0.3Vp-p

IIutaHue Kamepsl

12 B nocr. Toka / 24 B niep. Toka

IToTtpebisiemMasi MOIIIHOCTD

Jlo 2 Br

JnanaszoH pabouux TeMIepaTyp

Ot -10° 1o +50°C, 85%

2.2 PexomeHaanuu no NpuUMeHEHHI0 BHAEOKAMEP €C CYMMHPOBAHHEM IO COCEIHHM

MUKCEJIAM H/WIH M0 Kaapam

BbII/IprIH.I B YyBCTBUTECJIBHOCTH BHICOKaMEp € CYMMHPOBAHUEM I10 COCCOHHUM ITMKCEJIAM

W/WIH 10 KagpaM MOXKET JOCTHraTh

100 pa3 1O CpaBHEHHIO C KaME€paMu BBICOKOH

YYBCTBUTECJIBHOCTH, HO 3a CUCT CHHKCHHUA PaspelICHMNs u/vunu YMeHblIEHUsT KOITUYIECTBA KaApOB B

cekyHny. CenoBaTeNbHO, TakMe KaMephl ClEAyeT NPUMEHSATh B ciydasx, koraa mns 3anad COT

BaxkHee caM (pakT OOHapy>KeHWs HAPYIIUTENs B YCIOBHAX HENOCTATOUHON OCBELIEHHOCTH, 4YeM

(ukcanus Kakoro-mu6o GBICTPO MPOTEKAIOINETO COOBITHS MK UASHTU(UKALIHAA HAPY IIUTEIS.
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3 «[lMpoTMBOTYMaHHbIe» KaMepbl

He TONMbKO HEAOCTAaTOYHOCTb OCBELLEHHOCTU OTPULATENIbHO CKasbiBaeTCS Ha KayecTBe
BWAEOHaO/0AeHNs. T170XMe MOrofHble YCNOBMS B BWAe TyMaHa, CHera, fAOXAS 3HAYMTe/bHO
3aTPYAHSIOT BWAeOHa6MOfeHNe. BOpoTbCs C 3TUM SIBNEHWEM NPU3BaHbl «MNPOTMBOTYMAHHbIE»
Kamepbl, 4YacTO OHM KOMOGMHMPYIOTCS C PeXUMaMy YBENMYEHWUS YYBCTBUTENBHOCTU MyTeM
CYMMMPOBAHWS COCEHMX MUKCeNe nnm KagpoB. MpuHLMN paGoTbl «MPOTUBOTYMAHHON» KaMepsbl
3aKkntoyaeTcs B 00paGOTKe BWAEOCMIHANA TakMM 06pasoM, 4TOGbI YMEHbLWWTb aMnauTymy
MOCTOSIHHOW COCTaBNSAOLLEN W YBE/IMUMTD KOHTPACTHOCTb MONE3HOr0 CUrHana. TymaH yBennuuBaeT

YPOBEHb «6enoro» un PE3KO CHMXXaeT KOHTPACTHOCTb M306pa)KeHI/I$I.

M306paxxeHmne nNpeLMeToB B YCOBUSAX HECU/IbHOTO TyMaHa 0 v nocne 06paboTku u

COOTBETCTBleLLI.VIVI aHanoroBbIin cUrHan ¢ BnAeOKaMepbl
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3.1 MpuMepbl «NPOTUBOTYMAHHbIX» Kamep

Puc. 9
«[MpoTNBOTYMaHHble» Kamepbl 06pasel, Nol, obpasel, No2

Kamepb! o6pasel, Nel, o6pasel, Ne2 aBTOMATUYECKW PErYNUPYIOT KOHTPACT U300paxeHus B
amnanasore 15 ab 1 30 gb (npumepHO 5 1 30 pa3 B OTHOCUTENbHBLIX eanHMLAax). Bo CTONLKO e pa3
yNyuLlaeTcs MUHUMa/IbHBIA Habnoaaemblii KOHTPACT M306paXKeHus.

CnegyeT OTMETWUTb, UTO MaKCUManbHble BO3MOXHOCTU «MPOTUBOTYMAHHbIX» Kamep
[OCTUratoTCs TOMBbKO MPU MpaBuibHOM BblGope 06bekTMBa. OBBEKTUBBI AN «NPOTUBOTYMAHHbIX»
Kamep crefyeT UCMOMb30BaTb TONbKO AAMHHO(OKYCHble (F > 12 mMm). ®opmaT 06beKTVBa NyuLle
BblOMpaTh Ha oAMH 6onbLUe, Yem hopmat ucnonbdyemoin matpuubl M3C. Hanpumep, ang matpu,
thopmaTa 1/3 atoiima cneflyeT 1CMob3oBaTh 06bEKTMBBI, paccunMTaHHble Ha dhopmat 1/2 atoima.

Bo Bcex BapuaHTax Kamep 3a/i0XKeH PeXMM aBTOMATMYECKOro perynmpoBaHus KOHTpacTa
n3obpaxeHns po 1546, Kamepa aBTOMATMUecKM OOHAPYXMBAET CHUDKEHME KOHTpacTa
N300paxXeHnss U NpY HeoOXOLMMOCTU aBTOMAaTUYeCKU yBeNuumBaeT ero [0 5 pas B YC/OBUAX
TyMaHa, JOXASA, CHera, Korfja KOHTpacT M306paXkeHns 3Ha4YMTeIbHO YMeHbLIAeTea 1 HabogaTesb
BUAWT TOMbKO Cepblii IOH, YTO 06ecrneynmBaeT BOSMOXHOCTb Hab/OAEHUS B CMOXHbBIX MOrOAHbLIX
YCNOBUSAX.

B BapuaHTe Kamepbl C WHTepdeiicom USB 2.0, NOMUMO aBTOMATUYECKOrO PEXMMa,
BO3MOXHO BK/HOUEHME PYYHOrO peXxuma pPeryimpoBaHus KOHTpacTa W300paXkeHus, KOTOPbIN
obecneynBaeT BO3MOXHOCTb YBeNMYeHNs KoHTpacTa 4o 30 ab.

Mpy HabNAEeHMAX Ha O4yeHb JanbHUX AucTaHumsx (6onee 10 KM) 3HaYUTENbHbIE
TPYZLHOCTWM BO3HMKAKOT W3-3a MOCTOSHHO MPUCYTCTBYIOLUEA [AbIMKM, a Takke WK3-3a 60MbLIOro
cBeTopaccemBaHus B [/MHHOMOKYCHbIX 06beKTMBax. [axe B ACHYH MOrogy KOHTpacT npu
Hab/togeHnn Ha auctaHumax 10 kM 1 60nee CHWXaeTcs, Kak MMHUMYM Ha 12 nb. lMoatomy, npu
HabnogeH Ha 6GONbLIMX AUCTAHUMAX PeXUM aBTOMAaTUYeCKOro pPerynupoBaHWs KOHTpacTa
1306paxkeHNs B BMAeOKamepax 06ecneynBaeT 3HaUUTeNbHOE MOBbILLEHWE KayecTBa HabnoaaemMbIX

N306paXXEHNIA.
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Puc. 10
MnntocTpayms HabnogeHns Ha ganbHUX PacCTOAHUAX
Yyepes 06BbEKTUB C POKYCHBLIM paccTosHreM 600 MM.
[OuncTtaHumsa fo o6beKToB cnesa - 7,7 KM. AnctaHuma go o6bLekToB cnpasa - 18,2 Km.

3.2 PekomeHfauuy no NpuMMeHeHU0 BUAeOKamep C CYMMMUPOBAHWEM MO COCELHUM

nukcenam m/mnu no Kaapam

Beuay cneuutukn paboTbl NPOTUBOTYMAaHHbIX Kamep WX CnefyeT MPUMEHSTb B YCIOBUSX
HabMIOAeHNs LOCTATOMHO YZaNeHHbIX YYyacTKOB MECTHOCTM, korga npu pa6ote COT BO3MOXHO

nosiBieHNe TakKnxX nomex, Kak CHer, AoXxpab, TymMaH.



4 Bupgeokamepbl C 3/1EKTPOHHbIM YMHOXeHUem (EM-CCD-kamepbl)

EM-CCD (Electron Multiplying Charge-Coupled Device - 31eKTPOHHOE YMHOXEHMe B
npuobope ¢ 3apagosoii ceasbto (M3C). [aHHble BMAEOKaMepPbl He TaK LUMPOKO PacnpoCTpaHeHsbl,
noatomy 6osee NoLPO6HO OCTAHOBMMCS Ha HUX.

HecmoTpsa Ha nporpecc B o6nactu passutusa M3C matpul, LWyM CUATLIBAHUA MO-NPEXHEMY
0CTaeTCs JOMUHMPYIOLMM (haKTOPOM, OrpaHWuYMBaIOLLIM BO3MOXHOCTU 1cnonb3oBaHus M3C npu
HW3KOI OCBELLEHHOCTW. BennumHa TUMMYHOIO LyMa CUMTbIBaHMS 41 Xopowumx o6pasuos M3C
cocTaBnser 15-20 3M1EKTPOHOB. ITO 3HAYEHME SBASETCA KPUTUYHLIM, TaK Kak Mpu  HU3KOW
OCBELLEHHOCT! OHO COMOCTAaBMMO C KBaHTOBOM 3((heKTMBHOCTbIO MaTpuubl. Bupgeokamepsl C
3/IEKTPOHHBIM ~ yMHOXeHueM  (EM-CCD-kamepbl)  MO03BOAIOT  MOHW3UTL  YPOBEHb  LUyMa
CYUTbIBAHWSA A0 1-2 31eKTPOHOB. MpMHUMA paboTbl TaKUX MaTpuL, 3aKa4aeTCs B YBeIUYeHUU
(YMHOXEHMUN) KONWYECTBA EAMHUYHLIX 3/IEKTPOHOB, BO3HMKAKOWMX B HUX MPU  HU3KOM

OCBELLEHHOCTU, f/151 LOCTVXKEHWS BbICOKOTO 3HAYeHWsl KBAaHTOBOW 3h(heKTUBHOCTN.

41 TpuHUMn paboTbl MaTpuLbl EM-CCD

CTtpyktypa EM-CCD wmatpuubl CX0Xa CO CTPYKTypoil 06bl4HOM [3C  matpuupl.
HakonneHve 3apsja NPOUCXoAnT B CEKLUM «MPOCTPaHCTBO CeHcopa», 3aTeM 3apagbl NepefaroTcs B
CEKLMIO XpaHeHUs 3apsifa «NpocTPaHCTBO MepeHoca Kaapa» M NOCTPOYHO BbIBOAATCS B BbIXOLHOW
pernctp (nocnefoBaTenbHbIA perncTp). BbixogHol curHan cHumaetca ¢ npegycunutens 1
(cm. Puc. 12). Tak pab6otaet 06bluHasa M3C ¢ kagpoBbiM nepeHocom. EM-CCD kamepa UMELOT B
CBOEI CTPYKType elg U perncTp YMHOXeHUs Ha Kaxablii 3neKTpof 3TOro perucrpa nogaercs
60nee BbICOKOe HampshkeHue (8o 50 B), 4TO BbI3bIBAET MOHWU3ALMOHHbLIA 3PMEKT - BO3HUKAET
CnyyaiiHas 3NeKTPOHHO-AbIpOYHAA napa. BbIXOAHOW curHan B 3TOM Cly4Yae CHUMAeTCs C

npegycunuTens 2.

Puc. 11
CxeMa nofyyeHns 3NeKTPOHHO-AbIPOYHON Napbl Npu
WNOHU3aLMOHHOM 3(DMEKTE B PETUCTPE YMHOXKEHNA

22



3a cyeT 60/bWOro uymcna nepexofos (nopsagka 500 LWIT.) perucTp yYMHOXeHWs faenaet
YPOBEHb LUYyMa CHUTbIBAHWUS HEKPUTUYHON BENIMYMHOM, YTO 3HAYMUTENIbHO MOBbILIAET KBAHTOBYHO

aekTMBHOCTE EM-CCD MaTpuubl.

4.2  Apxutektypa EM-CCD matpuubl

PerucTp yMHOXeHws
MOBbILEHHOE HAMPSHKEHNE

Yeunutens 2
(BbICOKAA YyBCTBUTENbHOCTb)

Puc. 12
Ctpyktypa EM-CCD matpuLpl

BbiBoz

EM-CCD kamepbl 06nafatoT BbICOKOI YyBCTBUTE/NIbHOCTHIO, AN MaTpuubl opmaTta 1/2"
Mpyv CKOPOCTU 25 KafpoB B CEKYHAY B PEXMMe LBETHOr0 M300paXXeHUs 4yBCTBUTENIbHOCTb
coctaBnstoT 0,008 nk (F1.2), B peXxmme MOHOXPOMHOro n3obpaxeHus 0,0005 1k (F1.2).

Takoli BbICOKO YyBCTBUTENbHOCTM CMOCOBCTBYET M OXNaXAeHWe MaTpulbl C MOMOLLbHO
MHOTrOKacKagHbIX 3nemMeHTOB [enbTe. [eno B TOM, YTO 3P(PEKTUBHOCTL 3/1EKTPOHHOIO YMHOXEHNUS

3aBMCUT OT TemnepaTypbl ceHcopa (cMm. Puc. 13).
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Puc. 13

[aHHblli rpadvik MOKasbiBaeT, UTO CHUXEHWe TemnepaTypbl Ha 70 °C gaeT yBennyeHue
ycuneHns B 10 pa3 (3eneHblit rpadmk cooTBeTCTBYET Temnepatype +20 °C, 4epHblii rpagmk
COOTBETCTBYeET TemnepaType - 50 °C, no ocu opanHathl (Y) - OTA0XKEH KOI(PULMEHT YCUIEHNSA)

K nnocam EM-CCD kamep TakXe MOXHO OTHECTM peann3auMio [aHHbIX Kamep B
MeranuKkcenbHoOM opmare.

O6paTHOM  CTOPOHOM  [aHHbIX  TEXHWYECKMX  pelleHUid  ABNAeTCH  BbICOKOE
3HepronoTpe6neHne EM-CCD - nopsgka 20 BT. He cnoco6CTByeT LONTOBEYHOCTU MaTpuubl K
BbICOKOE HanpsXeHWe Ha 3NeKTPoAax YMHOXAIOLLEro perucrpa.

OfHako cambIM 3HaUYMTeNIbHbIM HE[OCTATKOM TakuMX Kamep AB/SETCA WX BbICOKAA LieHa no
CpaBHEHMIO C 06bIYHbIMM Kamepamu. [aHHas LieHa onpegenseTcs B MNepByH 04Yepedb MeHbLIMMU

o6bemMamy BbINycKa TakmMX Creuuanm3mpoBaHHbIX Kamep M0 CPaBHEHWIO C 06bl4HbIMK M3C nm
KMOT1 kamepamu.

4.3 Tpnmepbl EM-CCD kamep

O6paseL, Nol

Puc. 14
Kamepa EM-CCD, o6paseL, Nel
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B Kkamepax BUAEOHaGMIOLEHUS CBEPXBbLICOKOM 4yBCTBUTENbHOCTM  O6pasey, Nol
ncnonb3osaHbl M3C maTpuubl C (DOTO3MEKTPOHHLIM YMHOXUTENEM. 3TO MO3BOMAET AaXe Npu
NYHHOM CBeTe MOMy4YaTb LBETHOE W300paKeHWe [ABMXKYLLerocs o6bekTa, Kak 6yATO Cbemka
npovcxoauT AHeM. Kamepa 4eTKO OTO6GpaXkaeT rpaHuLbl ABMXKYLLErocs 06bekTa, B OTAMYMe OT
APYrux Kamep, rie BbICOKas YyBCTBUTENbHOCTb JOCTUIaeTCA TOMbKO 33 CUET PeXMMa HaKOMIeHUs

N rpaHnubl, KaK npaBnio, pasmMbIThbl.

O6paser, No2

Puc. 15
Ob6pasel, Ne2. Lindposas uepHo-6enas kamepa ¢ M3C-maTpuLeit
C 3N1EKTPOHHbIM YMHOXeHMeM (EMCCD)

Kamepbl ¢ matpuueii EMCCD O6pasel, Ne2 HaxogsT NpWMeHEeHWe npu HabnoaeHnm
cnaboocBeLleHHbIX MeCT/06beKTOB, HanpuMep:

- 4N (hopMMPOBaHUSA TMNEPCNEKTPaIbHBIX U306PaXEHUIA;

- 4N (hopMMUPOBaHNA PEHTIEHOBCKUX N306PaXXEHNIA B aCTPOHOMMY;

- ANa naeHTUMKaumMn Leneil Ha fanbHeM paccTOsHUK;

- NpW N1a3epHOM [eTeKTMpoBaHuM B ananasoHe ot 800 HM o 1,06 MKM;

-B 60pTOBbIX 9/IEKTPOHHO-0MNTUYECKUX CUCTEMAX.

OCHOBHbIe (DYHKUMM 1 NpenmyLLecTBa Kamepbl Obpasel, Ne2

-gatynk EMCCD paspeweHnem 1004 x 1002 nukcenein obecrnevymBaeT OMTUMaSIbHOE
paspeLueHne N306paxeHns B YCI0BUAX HELOCTATOMHOMO OCBELLEHNS;

- 16-6UTHbIA BbIXxoA WHTepdeiica Cameralink obecneynBaeT LIMPOKWIA AMHAMWUYECKWIA
[vanasoH;

- 65% KBaHTOBas 3(QeKTUBHOCTL 6Gnarofaps BUPTyasbHOMY (ha30BOMY  [eTeKTopy
obecneynBaeT ONTUManbHbIA NOA60P (HOTOHOB;

- OTCYTCTBME YCUAUTENS APKOCTU M300paxXeHUs AaeT OMTUMalbHYH pPe3KoCTb 4YepHo-
6enoro n3o6paxkeHns;

- NPUMeHeH MNOJHbIA NOKaApOoBbIA MepeHoc. He TpebyeTca MexaHUYecKuidA  3aTBOp,

cumnTbIBaHUe M3C-MaTpuLbl OCYLLECTBASETCS Ge3 BUBPaLuL;

25



- (JOpMUPOBaHMEe M30BPKEHNI B PEXMME peanbHOro BpemeHW. ONTUManbHas Pe3KoCTb

M306PKEHNS NMPU CNOXKHBIX YCNOBUSIX OCBELLEHUS.

Tabnuua 5 - TexHnYeckne XapakTepucTnkn kamepbl O6pasely, No2

JaTtumnk
Tun gatuvka

AKTUBHbIE NMUKCENN

Pasvep nukcenei

AKTUBHas 061acTb

MonHas eMKOCTb MOTEHLMANbHOW SIMbI
"ny6uHa caBmnroBoro perncrpa
HennHenHocTb

LLIyM cuMTbIBaHMS

[nHamnueckunii ananasoH

Kagposas yactoTa

LimcpoBoii BbIxog,

MnkoBas KBaHTOBasA APPEKTUBHOCTb
CnekTpanbHas YyBCTBUTENLHOCTb
Pexxum ycTpoiicTa onpoca
OxnaxaeHve

3alMTa OT pacn/biBaHUS N306PaXeHUs
MutaHue

O6was MOLLHOCTb

Pabouas TemnepaTypa \ XpaHeHuWs

KBaHTOBas [les]
3 heKTUBHOCTb

Texas Instruments TC246SPD-B0

2/3-gloiMoBass MaTpuua € MOJHBIM - NOKaApOBbIM
nepeHocoM

1004x 1002

8X8 MKMm

8x8 mMm

30000 3neKTpoHoB

80000 aneKTpoHoB

<1%

<1 3neKTpoHa C BKJ/IOYEeHHbIM OM ycuieHuem
<27 3NeKTPOHOB C BbIK/MOYEHHBIM OM ycuneHviem
65 b

30y

16-6UTHbINA, nHTepdeiic CameralLink

65% npwn 600 HM

350- 1100 Hm

MporpeccrBHOE CKaHMPOBaHNe

-5°C npw Temnepartype HapyXHoro Bo3gyxa +20 °C
Ja

12 B nocTosHHOro Toka +10%

< 15BT7

Ot -20 go +55°C \ ot -30 go +85°C

Puc. 16

CnekTpanbHas xapakTepucTunka kamepbl O6pasel, No2
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O6paseL, No3

EMCCD kamepa O6pasel, Ne3 nogxoauT A5 Hay4YHO BU3yanmsauum n paboTbl B yCIOBUAX

HW3KOW OCBELLEHHOCTW.

Puc. 17

Kamepa O6paseL, Ne3

Tabnuua 6 - TexHNYeckme xapakTepucTukm Kamepbl O6pasel; No3

PaspeLueHne

Jatumk

Pa3mep nukcens

Bunpaeo Bbixos

YacTtoTa Kagpos

Bpems skcrnosnumm
Paboyas TemnepaTypa
MoTpebnsemas MOLLHOCTb
Pasmepbl

Bec

LLym cuntbiBaHUA
PaspagHocTs AL
KBaHTOBas 3aththeKTUBHOCTb

Tabnuua 7 - 3aBUCMMOCTb paspeLleHuns, 6UHHWHIA, 1 KoMyecTBa KagpoB kamepbl O6pasel, Ne3

BepTukanbHoe paspeLleHue
1002

501
248

124
62
31

BepTUKabHbI GUHHUHT

1

2
4

8
16
32

1004 x 1002 nukcens

2/3" CCD

88,0 x 8,0 MKM

nokaneHas wuHa PCl, BOJIC

13 KagpoB B CEKyHAY

0T 75 MKC 0 14

ot +5 °C go +40 °C

36 BT (90 - 260 B nepemMeHHOro TOKa)
93 x 78 x 210 Mm

1,6 Kr

<1 aneKTpoHa npu ycuneHun > 50
12 6ut

00 65%

12,9
25,2
47,9
86,6
86,6
108,4

YacToTa Kagpos

27



KBaHTOBas
3 (heKTUBHOCTb

Puc. 18
CnekTpanbHasa xapakTepuctuka kamepbl O6pasel, No3

MpuMeyaHue. BUHHMHTOM HasblBaeTCS MPOLECC CYyMMUPOBAHNS 3aps0B CMEXKHBIX SUeeK B
OfMH CyrnepriMKcenb B MPOLECCe CYMTbIBAHUS WHGopmauun 13 M3C mMaTpuusl. STOT nNpolece
BbINOMHAETCA Nepes OUMMPOBKOI NyTeM CheyuanbHOro YnpasneHns B MOCNEA0BATENLHOM W
napasinesbHoM PErucTpax.

BUHHMHT NXN ynyulaeT OTHOLLEHMe CUTHan-lym B N pas, XoTs Npu 3TOM yxyawaeTcs

paspeluatolas cnocobHocTb (ToxKe B N pas no Ka>kaoii koopanHaTe).

O6pasel, Ne4

Puc. 19
Kamepa O6paseL, No4

KBaHTOBas
3heKTUBHOCTb

oBMN8 8833888

200 300 400 500 600 700 800 900 1000 1100 v

Puc. 20
CnekTpasbHas xapakTepucTrka kamepbl O6pasel, Nod
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Tabnuna 8 - TexHuueckue xapakTepucTuky kamepsl O6pazern Ned

TI3C marpuua e2v CCD97; IT3C c 3axHei TOACBETKOMH, C IOKaPOBbIM
MePEHOCOM, C PACIIOIOKEHHBIM Ha YHIIE MYJIETHILIUKATOPOM

Tun I13C 512 x 512 nuxkceneit; 16 x 16-mxm nukcesneit; 8,2 x 8,2 mm
00sactb n300paskeHusi (C ONTHYECKOH LIEHTPUPOBKOH)

Tlopor nepenonHenus 200 x 107

STUEHKU

Tun uudposoro 16 6ut mpu 10 MI', 5 MI'mu 1 MI'1q

npeoOpasoBaTelis

TlonkroyeHre BXOTHOTO/ PasbeM ¢ BbIcOkOi mnotHOCTHIO DB26

BBIXOIHOTO TPUITEPa

VYposeHs myma «Ycunurenb ¢ MyJIBTUIUIMKATOPOM | « TpamumuoHHbID
Ha yuney (mopt Nel) ycumirensb (mopt Ne2)
~45 x 10” B npu uactore SMI'Ig ~10x 10° B mpu 1 MI'ny
~60 x 10° B mpu wacrore 10 My | ~15 x 10° B npu 5 MI'

MyJIETHUILTMKATOP Ha YHIIE @opmar I13C ®opmar I13C

CxopocCTh napajieabHOro 2,0 Mkc/psin
cMereHs (BEPTHKAJIbHOIO)

Temmneparypa ITI3C -30 °C (perymupyemasi)
Bunnunr I'nbxue BO3MOXHOCTH OMHHMHTA B IapaJUIeIbHOM HAaNPaBJICHUH,

OunHUHT ¢ | N0 6 B MOCEOBATEIbHOM HANPABICHUH

Obnacts
512x512 256x256 128x128 | 64 x 64

1x1 29 54 95 155
(Kanpos B cexynny) 2x2 56 95 155 227

4x4 98 155 227 295

6x6 130 195 262 329




O6paszey, No5

Puc. 21
Kamepa O6paseL, No5

Kamepa O6paser, Ne5- EMCCD Kamepa € oxfaxzeHuem >xuakum asotom. Kamepa umveet
BbICOKOE COOTHOLUEHWE CUTHaN/LUYM, BbICOKUIA KO3I(M(ULMEHT 37EeKTPOHHOro yMHOXeHus (1 -
5000). YacTtoTa kagpoB cBbiwe 17,5 KagpoB B CeKyHAY B MOAHOM paspelueHuun. cnonb3yercs
3anaTeHTOBaHHbIA KOHTPO/ep. TexHONOorus onTUMU3MPOBaHa A1 cyeTa (HOTOHOB W306PAKEHWIA.

BbICOKOe KauyecTBO M306paKEHUs, HET LYMOB (HMbTPALIMN.

CyuiectByeT BapuaHT kaMepbl O6pasel, No5 ¢ oxnaxgeHvem fo - 90 °C.

Puc. 22
Kamepa O6pa3seL, No5¢ TepMO3NEKTPUHECKUM OXTXKAEHNEM
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Tabnuua 9 - TexHWYecKne XapakTepucTuky Kamepbl O6pasel, No5

OuwndpoBska

ANeKTPOHHOE YMHOXeEHWe, pa3

TemMnepatypa oxnaxaeHus

KBaHTOBas apeKTMBHOCTb

CneKTpanbHblii gnanasoH

3anyck

MakcumanbHbIil KO3hMUMEHT ycuneHus EM
(nmHeiiHble nnn pexxum MK)

LLym cunteiBaHus EM kKaHan, ycunenue> 100
LLlym cunTbiBaHUA 06bIYHOIO KaHana

Bpems cuntbiBaHWA Kagpa

TeMHbIin TOK (TMNOBOIA)

TeMHbIli TOK (MaKCMMasbHbIi)
BpemeHHOe-MHAYLMPOBaH e 3apsa0B
MepeHoc 3apsga, KM,

BeposaTHOCTb 0HOPOTOHHOIO O6HAPYXEHNS
(EM ycuneHue = 5000)

Martpuua

Mnowagb nukcens

O6paseL, No6

16 6uT

1- 5000

-110°C

> 90% npw gnvHe BoMHLI 600 HM
250- 1100 HM

BHYTPEHHWI U BHELLHWI

5000

<1E, 20 MT'y
<3E, 100 KI'y,

(EM) - 1- 10 mkc

0,0004 E / nukcens/c

He 6onee 0,001 E / nukcens/c
<0,002 E / nukcens/Kagp
>0,999989

>91%

1024 x 1024 nukcenein
13 MKM X 13 MKM

Puc. 23
Kamepa O6paseL, N6

OcobeHHOCTU Kamepbl ObpaseL, No6:

- TexHonorms EMCCD o6ecneunBaeT YyBCTBUTE/IbHOCTb Ha YPOBHE OAMHOYHbLIX (DOTOHOB;

- M3C, oxnaxaaeMblii 3ieMeHTOM lefbTe, MakCUManbHO ynyudllaeT KauyecTBO M300paxeHNs

npn HU3KON OCBELLEHHOCTWU;

- pa3mep nukcensa 10x10 MKm 06ecneynBaeT ONTUManbHOE COOTHOLLEHME CI/IFHaJ'I/LLIyM Ha

KOPOTKUX BblAEPXKaX;

- MEXXCTPOUHbI MOKagpoBLIii nepeHoc. He TpebyeTcs MexaHWUYecKuid 3aTBOpP, CUUTbIBaHME

M3C-matpuubl 6e3 Bubpaumu;

- 16-6uTHbIli Bbixog USB 2.0 obecneynBaeT 6bICTPOE MOAKIOYEHNE N BOCTIPOU3BEAEHME;

- KOMMNaKTHasl, o6ecneymsaeT NPOCTYK MHTErpaunio.
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Tabnuua 10 - TexHu4YecKue XxapakTepncTukn kamepbl Obpasel, Ne6

Jatumk
Tun gatumka

AKTVBHbIE MUKCenu

Pasmep nukcenei

AKTMBHas 06/1acTb

MonHas eMKOCTb MOTEHLMaIbHON AMbI
Ny6rHa NoTeHUMaNbHOM SMbl CABUIOBOr0
peructpa

HenunHeinHocTb

LLIym ycTpoiicTBa onpoca (TUnMYHO)

[JvHamnyecknii ananasoH

MrnKoBas KBaHTOBasA 3PPeKTUBHOCTb
CnekTpasbHas YyBCTBUTENbHOCTb
OxnaxaeHue

TeMHOBOI1 TOK

YpoBeHb NUKCEIbHOMO YCTPOACTBa onpoca
OumcpoBka

YacTtoTa Kagpos

MuTtaHve

MolyHocTb

O6paszel, No7

Texas Instruments TC247SPD-B0
1/2-[10MOBbI MEXCTPOUHBIV NOKaAPOBbIN
nepeHoc

658 x 496

10 x 10 MKM

6,58 x 4,96 Mm

24000 aneKTpoHoB

100000 3neKTpoHOB

<1% (Makcumym)

<1 3M1EKTPOH C BK/HOYEHHbIM YBENIMYEHNEM
EMCCD

55 nb

52% npwu 530 HM

350- 1100 HMm

-20 °C npv TemnepaType Hapy>XHOro
Bo3gyxa +20 °C

<0,1 anekTpoHoB/NuKcenei/c

135 MI'y

16 6ut

<35Iy

12 B nocTosiHHOro Toka +10%
<12Bt

Puc. 24

Kamepa O6pa3zeL, No7

XapakTepucTnKy Kamepsbl:
- EM-CCD matpunua;

- pasmep matpuubl 128x128 nnkcenos;

- pasmep nuKcena 24x24 MKwm;

- 4acToTa cynTbiBaHUA curHana 10 Mlru;

- YacToTa Kagpos 513-14025 K/c;

- paboyas Temnepatypa - 100 °C.

32



O6paseL, Ne8

Puc. 25
Kamepa O6paseL, No8

XapaKTepuCcTUKN KaMepbl:

- EM-CCD maTtpuua;

- pa3mep matpuubl 1024x1024 nukcenos;

- pa3mep nukcena 13x13 MKwm;

- 4acToTa CYMTbIBAHMA CUTrHana 22 Mlu;

- yacTtoTa kagpoB 18,5-314 K/c;

- paboyas Temnepatypa oT - 50 °C go - 60 °C npv BO34YLLIHOM OXNaXAEHNN,
oT- 65 °C o - 80 °C npu BOAAHOM OX/IaXAEHUW;

- CTabUNbHOCTb TEMMepaTypbl B pexunme oxnaxaeHus +0.01 °C.

4.4 PeKOMeHAaLMM Mo NPUMEHEHNIO BUAEOKaMepP C 3/1EKTPOHHBLIM YMHOXEHMEM

Buaeokamepbl € 3M1EKTPOHHLIM  YMHOXEHMEM  SIBASKOTCS  BbICOKOTEXHOMOTMYHBIMM
YCTPOiiCTBaMK, 06GECMeuMBalOT KauyecTBEHHOe HabiofieHe 3a 06LEKTaMU B YCMOBUSX HU3KON
OCBELLEHHOCTU, HO, KaK MpaBW/io, MPOMIPbLIBAlOT B Pa3pelleHn MaTpuubl U 061afaloT ropasgo
Gonee BbICOKOM CTOMMOCTbIO. M3 BCEX 3TUX (PAKTOPOB CMEAYeT, YTO MPUMEHATb Takue Kamepbl
HY>XXHO TOJIbKO MpW pelleHun [OCTaTOYHO CreLugUUeckux 3afad, TakUX Kak HabnogeHue 3a
YAaNeHHbIM 06BLEKTOM C NMPUMEHeHWeM 0GbEeKTVBA C GOMbLUMM OMTUYECKUM YBENMUYEHMEM, Koraa
HET BO3MOXXHOCTW pa3mecTuTb cuctemy COT B HemocpeAcTBeHHol 61130CTU OT 06beKTa U HeT
BO3MOXXHOCTM 06ECcreunTb KauyeCTBEHHOE OCBellieHWe 06bekTa. LigHa Takke 6yfAeT BakHbIM

(hakTOpOM MpU MPUHATAM PeLLeHWst 0 BKOYeHUK B cocTaB COT Buaeokamep C 3M1EKTPOHHbLIM

YMHOXXEHUNEM.
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5 nexTpoHHO-onTHYecKHe MpeodpasosaTenu ceeta (JOII)

DJIEKTPOHHO-ONTHYECKEe Mpeo0pa3oBaTeNd W3BECTHBI JOBOJIBHO IABHO M [a)Ke IIHPOKO
TIPUMEHSUTNCh KaK cpencTsa HaOmromeHus W npuuenusanHus B II-MupoByio BoiiHy. JlocTOBEpHO
M3BECTHO, 4TO (amncrckas 'epmanus yxe B 1934 r. cozgana D011

IlepBoe mnoxosenne DOIIL. Ilepserii mpeoOpasosarens Obul paspaboraH XoJcToM ¢
COABTOpaMH B HCCIIENOBATEIbCKOM IieHTpe Gupmbl “@umunc” ([omnanpus) 8 1934 romy. Ou
OCTaJICs U3BECTEH Kak “crakaH Xoycra”.

Bropoe noxonenne JOII. B 70-e romer dupmamu CIDA 6pin paspaboran BTOPHYHO-
SMUCCHOHHBIN yCHIINTENb B BUAE MUKpOKaHabHOH rmactunasl (MKIT).

Tperbe nmokosenne JOII. Cnenyromuii mar B pazsuruu DOII onpenennics NOBbIIEHHEM
4y BCTBUTEJIbHOCTH (poTOKaToma. B pesysbrare (yHIaMEHTANbHBIX HCCISNOBAHMMN, HAYaThIX €IIe B
70-x ropax, ObUIO YCTAHOBJIEHO, YTO OINTHUMAJbHBIM MAaTepUAJOM IS CO3haHusl (HOTOKATOAA
SIBIIIETCSL apCeHUN TaJUIHS, CIOCOOHBIH 3((hexTHBHO SMUTHPOBATH 3JIEKTPOHBI MPH HAYAIBHOM
U3Jy4EeHUU C JJIUHON BONHEL 0,9 MKM U MEHEe.

9010 ¢ N3C - 4-e noxkonenue DOII u IHB. IIpubopsl, B KOTOPHIX H300paXkeHHe,
nonydaemoe ¢ momoinbto DOII, mpeoGpasyercs I13C matpuueli B BHOEOCHUTHANT M MOJXKET
HaOJIFOAaThCsl HA YAAICHHOM AMCIUIeE, BECbMa MEPCHEKTHBHBI Ul TPAsKAAHCKUX M CIIELHAbHBIX
LieJieil: HouHasi OXpaHa OOBEKTOB, BOXKAEHHE TPAHCTIOPTHBIX CPECTB, AMCTAHLMOHHOE HAOIIONEHE
33 HOYHOM JKU3HBIO )KUBOTHBIX H T. 1.

Haun6ousiee nepcunekTuBHbIMH aBJs0oTcA JOII, B koTopbix Mmarpuna II3C nomemaercs
BHYTPH BakyyMHoro oobema JOII u B030y:kgaercs ¢ TbUILHOH CTOPOHBLI HENOCPEACTBEHHO
JJICKTPOHHBIM MYYKOM, HeCyIHM HHpopmauuio 00 n3obpaxkenun. IIpy 5TOM HCKIIOHAIOTCSI
MOTEPH Ha NpeoOpa3oBaHNE SHEPTUM DJIEKTPOHOB B CBETOBYIO SHeprmio (ceemme 80%) u ee
nmeperoca uepe3 ontuky Ha I13C. B pesynbrare Takoil mpubOp CyLIECTBEHHO MPEBOCXOOHUT BCE
ocranbHble THIBI DOII ¢ I13C no uH}popMalMOHHONW €MKOCTH W MOPOroBOH OCBEILIEHHOCTH,

nocruratoeii B JOI1 ¢ anekTpoHHO - Bo30yskaaemoii I13C (OBII3C) 0,000001 k.
Ipumevanue. Cywecmsyiom nooxnaccer JOII (I+, I +,1I++ u m.0.), aensowuecs

nepexoonsimu sapuanmamu. Fno20a makaa knaccugpurayus HOCum Yucmo Kommepyeckuii

xapakmep.

34



Tabnuua 11 - OcHoBHbIe xapakTepuctuku IOl

HocrymnHas
JAIBHOCTD
Tun Huterpanvhas | UyscrBurenmpsHocTh Ha | Koaddumment| pacnozHaBanns
TMokonenust JOIT | ¢doTo- |4yBCTBUTENBHOCTS, | AutHAx BouH 830-850 |  ycuneHms, ¢duryps
KaToja MKA/IM M, MA\BT YCIL. €11 YeJIOBEKa B
YCIOBHAX
EHO**, m
0 “Crakan S-1 20-40 okono 1, UK - -
Xoncra” TOJICBETKA
0 S-20 150-200 TOJILKO IIPH CBETE Jlo 100 40
SUPER 0 nysast wm UK 100-200 40
* |1 S-20 150-200 OCBCTHUTEIIC 250-500 60
I+ S-25 150-200 jo 10 500-1000 90
Super I' S-25R 250-350 25-35 110
Im |1 S-25 220-300 18-25 (2,5-3,0)x10* 150
1 200
Super II" S-25R 350-500 30-40 250
wm 117"
or | I Ga-As 1000-1350 70-120 (3,0-4,0)x10" 250
Mil-Spec III | Ga-As 1550-1800 80-190 (3,0-5,5)x10* 300

* He yuutsBaroTcs MHOrokaMepusie JOITs1 1 D011 ¢ yBemmucHHBIM AHaMETPOM (hoTokatona (25 MM MPOTHB
18 MM), OHM IPEANONATAIOT CICIHMANBHEIE KOHCTpYKkiu ITHB.

** EHO - HOPMHPOBAHHAA "€CTECTBEHHASA HOYHAS OCBCMEHHOCTB", 5x107 1K, CBET 3831 63 CBETA JyHBI H
o6makoB; DOIT III - Toske, HO mPH 5x10"* 1k, "macMypHOM" CBeTe 3BE31, HEOO B O0MAKAX.

*** Xapaxrepuctuku (poroxarona JOIT IV mokoxeHH HE OTIMYAOTCA OT XapakTepucTuk (hoToxaroma S0I1

III moxoaeHuA.

Tabnuma 12 - lonoaauTenpHble XapakTepuctuku 011

Iloxonenuss | PaspemeHue nuHuii CoorHoeHue MaxkcuManbHbIH
20I1 nap/mm* CHUTHAJI/ Iy M pecype, 9 Hera,$
I 25-35 3,5 1000 300-400
I+ 35 18-20 1000 600-800
I 32-38 18-22 1000-3000 1000-1500
I+ 36-40 24-29 2200-5000
111 32-64 36 1o 10 000 4000-10 000**
v 65-70 150 1o 10 000 ok

* 00br4HO HOpMEpYETCA N0 HeHTpy DOI1. V 30IT mokonerus LI+ 11 (T.e. 663 MEKPOKAHAIHGHOMH ILUIACTHHBI)
paspelcHe HA KPasX H300PKEHUA MOXKET YMEHBIIATHCA B 10 pas.

**30[Ier nmokonerust I u Beime BHIBO3ATCA M3 CIIIA mo crneunansHOM muueH3mm. Pupmbr “Karox”
(Hosocubupck) u “T'eodpusuka-HB” (Mocksa) mpoussomar JOIT 111, mpeiaras ux mo neHaM nopsaaxa 1500 - 1800% B
3aBHCHMOCTH OT THIIA KOHCTPYKLHH H XaPAKTCPHCTHK.

**¥B cBo0oHON Mpoaaxe 0TCYTCTBYIOT. JOII III 1 IV nokoncHH HMEIOT PACIIHPCHHEIN PaboqHii qHAA30H

B UK-00nactu 10 0,8-1,1 MM,
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MosxHo ckasaTh, uTO paspeuieHue cospemeHHoro JOII 1II mokosieHHs aHaJOTHYHO
paspemenuro 2 Mn matpunel. K coskaneHuro, CToIb BBICOKOE TEOPETHYECKOE paspeLeHre 0ObIYHO
CHJIBHO NMOPTUT MaJio€ COOTHOLIEHHe CUrHaj myM. [efictBurensHo, B TB-HabmoneHH XOpomum
COOTHOIIEHHEM CUrHaJ/iuyM cuutaercs 42 nb umm B 126 pas. Jlaxxe DOII III nokoneHus: He AalOT
TaKUX 3HAYEHHH, ¥ TOJBKO BHOBb pa3pabateiBaembie 3011 IV nmokonenus 00€ILAOT UX MPEB30HTH.

N3 ombira paboter ¢ DOII MOXHO CKas3aTh, YTO 3TO JOCTAaTOYHO XPYMKOe H3AENHE,
UMeoIIee CKJIOHHOCTh K Jerpafallii MaTPHLbL, UMEIOIlee 3HAUUTENbHY CTOMMOCTb. K ToMy ke
DO0II n3-3a JaBMHHOTO HapacTaHUS 3JEKTPOHOB NP CUJIBHON 3acBETKe KpaliHe UyBCTBHTEJIEH K
BCIBIIIKAM BBICTPEJIOB U CBETY IPOXKEKTOPOB U COJIHUA (BIUIOTH OO Bbiropanusi). KauecTso
n300paskeHusl MOPTUT M OTCYTCTBUE IOJIyTOHOB. JTO Kacaercs B mepByro odepens JOII I u II
nokoneHusi. B Oonee mosmuumx Bepcwsax JOIl 3T HEAOCTaTKU CrilakeHbl (MPU  3aCBETKE
aBTOMAaTHYeCKH OTKIIO4aeTcsi BbicOkoe HampspkeHue, a DOII ¢ MKII meHe uyBCTBUTENBHBI K
BHEIIIHEH 3aCBETKE).

BoiBoa

Ecnu rosoputs 0 DOII nocneqHux nokojeHuil, To MOXKHO OTMETHUTD, YTO MO Pa3peLICHUI0
OHHU HE YCTYHalT OObIYHBIM BHAEOKAMepaM BUAeOHaOMoAeHus. 3asiBieHHas HapaOoOTka Ha OTKa3
s DO0I1 nocnennux mokoneHuit coctasysier 10000-20000 yacoB, uTO BeCbMa MPHJIMYHO AJIS
TaKHUX CIeLHATH3HPOBAHHBIX IPUOOPOB.

Cnenyer momuutb, uro DOIl He Moxer paboraTtb Oe3 BHEIIHEW IOACBETKH LEJH.
Hanpumep, B abcomoTHO 3akpbiToM nozsaie, JOII paborare He Oyaer. Ykpoituem ot DOII Gyner
SIBISITBCS TYCTAsl PACTHTENBHOCTh 1 Mackxanar. YyscrsurenbHocts DOIT mocruraer 107 mokc, HO
STOT TMOTOK CBETa MOJ/DKEH ManaTh Ha oObekT HaOmozenus. JIaBUHHOE yCHIIEHHS 3JIEKTPOHOB
npuBoAuT K ToMy, uro DOII kpaiiHe 4YyBCTBUTEJNEH K BHELIHEIl 3acBeTKe, €CTh MpoOieMbl C
MEXaHUYECKON MPOYHOCTHIO MPUOOPOB, C TEHAEHIUEH K Jerpajaliid CBETOYYBCTBUTEIBHOTO CIOS
Q0IL

Koneuno, nxorma croumoctb D011, npennaraemas npogasuamu (B 10-12 teic. $) 3aBbieHa,
3a 6 ThIC. $ MOJKHO KYITUTB BIIOJIHE MPUIINYHBIHN TETIIOBU30P.

Ipumeuanue. Omevecmeennviii S0I1 1] noxonenus modxcro npuobpecmu 3a 1500-18008.

36



Mpusegem TUNOBbIE KapTWHbI NpK HabngeHnn B OIT:

TunuyHas KapTuHa Npu HabnogeHU B SOTT Npy XOPOLLEM COOTHOLUEHWUUN CUTHA/LLYM

Puc. 27
TunnyHasa KapTuHa Npu HabageHnn B 30T Npu HanMyum fedekToB
B CBETOYYBCTBUTE/IbHOM C/Oe

Puc. 28
TunuuHas KapTuHa Npu HabntogeHnn B S0 06bekTa,
VIMEIOLLIEr0 BHELLHeE YIMUYHOEe OCBELLEHe
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51 AKTUBHO-UMNYybCHble 300

[eiicTBMe aKTMBHO-MMMYNbCHbIX (AM) TTHB O0CHOBaHO Ha WMMYAbCHOM MeTofge
HabnaeHNs, NpeanoXKeHHOM akagemukom AA. JlebeaesbiM B 1936 r. CyTb MeTOAa CBOAMTCS K
cnegytowemy. OG6GbLeKT HabnoeHWs  OCBELaeTcs KOPOTKMMMW  CBETOBLIMW — UMMY/NbCaMK,
OJINTENIBHOCTb KOTOPbIX 3HAYUTENIbHO MeHbLUE BPEMEHW PacrnpocTpaHeHus cBeTa [0 0ObekTa M
obpatHo. [lpy 3TOM O06BEKT HabnwpaeTcas B ONTWYECKUIA  MpuBOp,  CHabXEHHBbIV
ObICTPOAENCTBYIOLMM 3aTBOPOM, OTKPbIBAIOLLMMCS B TaKT C NOCLINKOA CBETOBbIX UMMY/bCOB Ha
onpefeneHHoe Bpems. B ToM cnyuae, Korfa BpeMeHHas 3afepXKa MeXay MOMEHTOM M3/lyyYeHus
MMMynbCa U MOMEHTOM OTKPbIBaHUSA 3aTBOPA paBHa Y[BOEHHOMY BpEMEHMW, Heobxoaumomy Ans
MPOXOXAEHWS CBETOM PacCTOsAHUA A0 06beKTa U 06paTHO, HabnogaTens byaeT BUAETb TONIbKO Cam
06BEKT WM Y4aCTOK MNPOCTPaHCTBa, HENOCPeACTBEHHO €ero OKpyxalowuidi. [nybuHa 3Toro
MPOCTPaHCTBa OMNpeAeNseTcs Kak BPEMEHEM OTKPbLITOr0 COCTOSIHUSA 3aTBOPA, TaK U ANUTENbHOCTbIO

CBETOBOro nmMmnynbceca.

Puc. 29
MpuHUMN paboTbl aKTUBHO-UMMY/bCHBIX NPMOOPOB
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5.2 TprMepbl aKTUBHO-MMMNY/bCHbIX MPUH0POB

O6paseL, Nel

Puc. 30
Mpuuen O6pasey, Nol

OCHOBHbIE XapaKTepUCTUKMN:

- Macca npuuena ¢ umnysbcHbiM UK ocseTutenem - 970 r (6e3 anemMeHTa NUTaHKS);

- TN UCTOYHMKA NUTaHKs npuuena - CR123A (3 B);

- TN UCTOYHMKA NUTaHKs umnynbcHoro VK ocsetutens - CR123A (3 B), TR123A (3 B);

- NpyLeN BbINOHEH B KOPPO3MOHHOCTOWKOM U yaponpoYHOM Kopryce.

Mpuuen npegHasHaveH 19 HabnoAeHWs 32 MECTHOCTbIO M BeAEHWS MPULLENbHOW CTPenbobl
B CyMepKU U B HOUHOE BPEMS U3 OXOTHUYLETO OPYXUS.

Mpuuen nocTpoeH ¢ npumeHeHnem SOMT nokoneHus 2+. B npuuene peannsoBaH NpUHLMN
MMMY/IbCHOTO YMNpaBNeHNs COOTHOLUEHWEM BPEMEH OTKPbLITOrO U 3aKpbITOro coctosiHua 30M. B
MacCUBHOM peXuMe paboTbl 3TO MO3BONSAET 06ecneynTb MOBbILEHHYH MOMEX03aLMLLEHHOCTb OT
NUMMNYAbCHBIX Y HENPEPbLIBHBLIX KaK TOUYEYHbIX, TaK N MPOTHKEHHbIX UCTOYHNKOB CBETa

B coctaB npuuena BXoAWT WMMMYNbCHbIA MK 0oCBETWTENb, MPU BKIKOYEHMK KOTOPOro
obecneunBaeTcad aKTMBHO-MMMY/bCHLIA peXuMm paboTbl npuuena. Takol pexum no3BonseT
yMpaBnsiTb MOMOXEHVWEM 30HbI MOACBETA B MPOCTPAHCTBE, UTO O6GecneyrBaeT BO3MOXHOCTb
HabMAEHNS B YXY[LUEHHbIX MeTeoycnoBusax (A0XAb, CHer, Nerkuin TymaH) u paboTy C
OCBETUTENEM A&Xe MPU HaMYMK NMOMeX B BUAE BETOK, KYCTOB, BbICOKOI TpaBbl U T. W.

OTAMUNTENBHON 0COBEHHOCTLIO MpULIENa ABASETCS NMOMHOE OTCYTCTBME 06PATHO 3aCBETKM
OT pas3NyHbIX OOBLEKTOB B ONAMXKHEA 30He HabMO4AEMO CLEHbl M BO3MOXHOCTb BblGOpa
ONTUMaNbHOro BapuaHTta HabnogeHns obbekTa (CBeT nepes 06LEKTOM, CBET Ha 00beKTe, CBET 3a

006BEKTOM)
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Puc. 32
Mpumep HabnogeHMA B npuLen (MPOMEXYTOYHOe NOM0XEeHNEe OCBELLEHUS)

Puc. 33
Mpumep HabntogeHNa B npuuen (CBET 3a 06BEKTOM)



Tabnunua 13 - TexHMueckme xapakTepucTmkiu npuuena O6pasel, Nol

MokoneHve 30r1 2+
[anbHoCTb BUAMMOCTU NPU CBETE NIyHbI, HE MeHee 750 m
YBenuueHue 4,2+0,5 kpat
YTrnosoe none 3peHuns 8°

[JnanasoH hOKYCHPOBKM 06BbEKTVIBA ot 15 m g0
[uonTpuitHas nofsukka oKynsapoB 0T -4 o +4 guonTpuii
Y pganeHue BbIXO4HOr0 3payvka 45 MM
Macca 830r
[MapameTpbl MMnynscHoro MK ocseTuTens

[nvHa BOMHbI 850 Hm

Yron pacxogmumoctu 4-8°

Pexkum paboTbl UMNYAbCHbINA, YacToTa 50 KkI'y,
Macca 140r

AKTUBHO-UMNYNbCHbIA HOYHON BM3MP ObpaseL, Ne2

HouHoii Bu3up O6pasey, Ne2 npegHasHayeH [And HabnogeHWs LUeneid B YCNOBUSX
MOHW)XEHHOM OCBELLEHHOCTY 1 NOSIHOW TEMHOTBI, Kak B MacCuBHOM pexxumMe (06bIuHbIi MHB), Tak
N B PeXXMMe aKTMBHO-UMMYNbCHOM NasepHoii noacseTkn (AWJIM).

Pexxkum AWJITM, MCNONb3YHOWMIA NPUHLMN ONTUYECKOr0 3aTBOPa, paboTatoLLero CUHXPOHHO
C NasepHbIM OCBETWTE/IEM, MO3BOJMIAET BECTU pPa3BefKy W NPULENbHYH CTpenbby He TOMbKO B
He61aronpuATHLIX MeTEOYC/I0BUAX, HO W B YCNOBUAX 3aabiMneHus. Pexxum AWM obecneynBaeT
yBeNMYeHNe KOHTpacTa Habngaembix ueneid B 20-50 pa3 C BbICOKOW BEPOSTHOCTbIO WX

0GHapy>XeHUs 1 OMO3HaBaHWS.

Puc. 34
HouHoi1 Bu3mp O6pasel, No2
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Tabnnua 14 - TexXHU4YecKmne XapakTepUCTUKN HOYHOIo Bu3mpa Obpasel, Ne2

[nvHa BOMHbI Na3epHOro OCBETUTENS
CneKTpa/ibHbIli frMana3oH NpueMHMKa
[Mone 3peHunsa
Yron NoACBETKM Na3epHOro 0CBETUTENS
[anbHOCTb BUAEHNS B peXuMe

MacCuBHbII

aKTVBHO-UMNYNLCHOW cenekumn Leneii o
MpegensHas aNeKTpPoHHas 30Ha BUAEHNS
CpefHss MOLLHOCTb N1a3epHOro 0CBETUTENS
I"ny6uHa NnpocMaTprBaemMoNi 30HbI
HanpshkeHne nutaHus
MoTpebnsiemast MOLLYHOCTb
Macca

O6pasel, Ne3

Cuctembl O6pasey, Noe3 MMelOT 4Ba ONTUYECKMX AaTumKa: LBeTHYt kamepy v ICCD kamepy
(30r1) ¢ MOLUHBIMK 0ObEKTMBAMU, KOTOPbIE COMPSHKEHbI C UMMYNLCHLIM Na3epHbIM U3NyyaTenem.
AxpomaTtuyeckme O06BLEKTMBLI Kamep 06ecneymBalOT OLMHAKOBO CW/IbHOE W KayeCTBEHHOe
yBeNMUeHNe MN300paXeHns Kak OHEM, TaK U Houbko. [N HabnofeHns B CBET/I0€ BPEMS Takxke

nocTtaBnAeTcA LBETHad KamMepa C LWMPOKNUM

KOMMJIEKTYETCA Tenio0BnU3NOH HO1 Kamep0|7|,

nofem  3peHus.

0,82-0,86 MKMm
0,7-0,9 MKm

9,65 0

3,0 yrnoBbIx rpasycos

350 m

700 m

[0 995 m
0,2BT
25M, 75 ™
12B

6 BT

2,5 Kr

Cuctema  [ONOMHUTENBHO

KOTOpasi YCTaHaBNMMBAeTCs Ha KOpMyce CBepxy.

CyLecTBYeT MOAMMDMKALMS, TAe TEMTOBU3VOHHAS KaMepa BCTpanBaeTCs BHYTPb Kopryca.

Puc. 35
Cuctema O6pasel, Ne3
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Tabnmua 15 - TexHnYecKune XxapakTepucTiky cuctembl Obpasel Ne3

O6beKTVB

OnTnYecKoe yBeMyeHne

Mone 3peHns (rOpU3OHTaIbHO)
®DOKYCHOE pacCTosiHWe
AKTMBHO-UMNynbCHas CCD kamepa
Twn ceHcopa

DALISMcucTema nasepHoii NOACBETKM)
[/imHa BONHbI

MoTpebnsemas MOLLHOCTb
Cuctema oxnaxaeHus

LiseTHasa Kamepa

Mone 3peHus

MuHMMaIbHas 0CBELLEHHOCTb
APY

BuieoMoHMTOp

PaspeLueHve

"pachinyeckunin nHTepdenc

MopTbl

Ynpas/ieHne N KOHTPO/ib

Bupaeo Bbixof

TpeboBaHUs K OKpY>KatoLLeli cpeae
3awmTa kopnyca IP

Pa6oyas Temneparypa
Temnepatypa XpaHeHus
PU3NYECKIE XapaKTEPUCTUKN

Bec

Pa3mepbl

MutaHve

MoTpebnsemast MOLLHOCTb

TpaHcnopTHoe CpescTBO
2.3m x 2.3m

Yenosek
1.8m x 0.5m

0 km

o 75x
Ot 0,5° go 10°
100 mm

MoauntmumpoBaHHbI J0MM nokoneHus 3

808 HM (onuuoHanbLHO 860 HM)
75BT
Bo3ayLUHas TepMO-3/ieKTpUYeCKas

3aBucut oT 06bekTUBa (0,5° -10°)

2 NK
+

EIA - 659 x 494, CCIR - 782 x 582
TauckpuH paspeLueHviem 1024 x 768

Ethernet (TCP/IP)
75 Om

IP-65
Or1-20°Cpo 40 °C
O1-20 °C 1o 60 °C

22 Kr

55x35x 21 cm
100-240 B, 47-63 'y,
<165 BT

1km 2 km 3 km

Puc. 36

[JanbHocTv 06HapyxeHus 1 naeHTUtkaumn ueneii 2,3x2,3 m n 1,8x0,5 m

4 km



BbiBog

- AimHHookycHas (F= go 100 MM) KOMIMJ/IEKCHasA cucTeMa BUAEOHAOMOAEeHWS, COCTOUT U3
Buaeokamepbl, O TPeTbLEro NOKOMEHMS C aKTUBHO-MMMYLCHOW NOACBETKON /la3epoM;

- cMcTeMa LOMOMHeHa TENI0BU30POM Ha 6a3e MUKPOBOIOMETPa,;

- 3aCNY>XMBAET BHUMaHWe KOMMIEKCHbIM MOAXOAOM (TPU CUCTEMbI BUAEOHABMOAEHNS),

601bLIMMN BXOAHbIMA OKHaMun 06bEKTMBOB.

AKTUBHO-MMNYNbCHasa Bugeokamepa Obpasel, Ned

Puc. 37
BHeLUHWIA BUA aKTMBHO-UMMY/NBCHON Buaeokamepbl O6pasel, Ned

Bupeokamepa Ob6pasey Ned o6ecneuvBaeT O6Hapy>XeHMe CPeAcTB HabnMoaeHWUs ©
npuuenvBaHms. OcHalleHa cucTemoii 6ecrnepeboiiHOro NUTaHUA Ha OCHOBE BCTPOeHHOM Li-lon
GaTapen. [lpefcTaBfieHa B LIECTU  MOAWU(UKAUMSAX, KOTOPble MO CBOMM  TEXHWUYECKUM
BO3MOXXHOCTSIM YC/IOBHO MOApa3fenstoT NpMMeHeHe Ha rOPOACKOe, MO/EBOe U KOMOUHMPOBaHHOE.

WmeeT wuHTepdeiic BHELIHEro yMpaBfeHus W MOMyYeHUs  BUAEOM306paKeHUs Ans
WHTErpauuy B [eliCTBYIOLUME CUCTEMbI BWAEOHAGMIOAEHNS. DPYHKUMM BHYTPEHHEro KOHTPONA U
CaMOfMarHoCTMKMN 06eCneymBatoT NOBbILLIEHHYH HaLEXHOCTb PaboTbl Kamepbl.

HasHaueHune

- NONyYeHne BUEON306PKEHNS MECTHOCTM 1 PacnonaratoLLmxcs Ha Heli 06beKTOB;

- pacno3HaBaHWe 0OBEKTOB: YenoBeKa, aBTOTPAHCNOPTa, CYAO0B, 3haHWiA U Apyrux;

- ObHapy>XeHMe 1 pacrno3HaBaHWe MaCKUpYHOLIMXCA O0ObEKTOB MO  KOHTpacTy ¢
MOACTWUNAIOLLLEA NOBEPXHOCTLIO UKW MO OTPAXKAKOLLEA CNOCOGHOCTM MaCK1POBOUHbIX MaTepuasnos;
- 06Hapy>KeHWe ONTUYECKUX NPMBOPOB, BeAYLLMX HABMHAEHME UK NPULENNBAHWE;

- Hab/oAeHVe 3a 06bEKTAMU, HAXOAALLMMICA 32 TOHUPOBAHHLIMW CTEKNaMK;

- HabnaeHMe 3a 06bEKTaMN 13-3a TOHMPOBAHHOIO CTEKNA.
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Ob6pasen; Ne4 MoskeT IPHMEHATECA B YCIOBHAX JIOXK/A, CHEra, TYMaHa.

TexHONOruss aKTUBHO-HUMITYJIbCHOTO

BHACHUSI TIO3BOJLICT  IIOJIy4aThb

Ka49CCTBCHHOC

1/1306pa>[<eHHe 00BEKTOB B YCJIOBHUAX ABIMKH, TyMaHa, AOXs, CHEromaza Ha 3HAYUTCIIbHBIX MJIsA

KJlacca Py4HbIX MpHOOpOB paccTosHMSAX. Paboumii nmuama3soH OCBEIEHHOCTH cocrasisier or 0 mo

50000 5k, YTO HEpPeKphIBAET BeCh NUANA30H ECTECTBEHHBIX YCJIOBUIH OCBEMEHHOCTH JUIA

€BpOMEicKoro KoHTHHeHTa. IIpubop CrnocobeH MOACTPaMBATBCI K BHEIUHHM YCIOBUSIM. JTO

obecrieunBaeT IONy4YeHHE

OCBEILEHHOCTH 1 00111ero cBeToBoro ¢oxa.

Tabnuia 16 - TexHuueckue XxapakTepucTHKU Buneokamepsl O6pasern Ned

KAQ4eCTBEHHOro Hu300paxkeHHs OOBEKTOB HE3aBUCHMO OT HX

Monenbnbiii psg TB kamep | TLS-2004| TLS-2014| TLS-1604| TLS-1614| TLS-1304 | TLS-1314
Tlone 3penus (H x V) 5,5° % 4,19 73° x 549 5,5° x 4,19 7,3°x 54°| 5,5°x 4,1°| 7,3°x 5,4°
JanbHOCTh pacio3HaBaHUA

- hurypsl yenoseka 10600M [ 10400m [ m0500M | n0350mM | 10400 M | mo 250 M
- IPy30BOI0 aBTOMOOMJISI 10900mM [no600mM | 10750m | 1o SO0OM [ mo 600 M | mo 400 m
JanbHOCTh OOHAPY KEHHS ONTHUKHU C OOBEKTUBOM

30MM 10 1000 M| 1o 600 M | 10800 M | 1o 500 M | mo 600 M | mo 400 M
100MmMm 10 2000 M| no 1200 m| no 1600 m| mo 1000 m| no 1200 m| no 800 m
Tokonenue DOIT 3 | 2+ (XD4, XR-5) 2+

CraHzapT BUI€OCUTHAJIA CCIR

IIpoTokon ynpasieHus RS485

Bpewms pabote ot barapen 103,54

Bec ¢ Garapeeii 1,80 kr

I"abapuTHBIE pasMepbl 235x145%x70 Mmm

AKTHBHO-UMIIYJIbCHASI TeJIeBH3HOHHAs cucTteMa O6paszen NeS

Obpaserr Ne5 - mamorabapuTHbI aKTHBHO-MMITYJIBCHBIN TeNeBH3HOHHBIH mpudop Oe3

npumeHeHnss DOIl Ha ©Oase II3C (orompuemHmMKa C 3JIEKTPOHHBIM 3aTBOpPOM. B kauecTse

U3JTydaTens IPUMEHEHb! 1Ba MOJIYNPOBOJHUKOBBIX Jla3epa ¢ UMITYJILCHOM MomHOCTHIO 10 200 BT,

paboraromux Ha [uHe BOiHbI 905 HM. B kauecTBe mpueMHuka uziyueHus ucrnoibsyercs 113C-

matpuiia opmarom 752x582 mukceneit. Cucrema HCHONb3yeT pa3pabOTAHHBIA KOMILIEKT

Y3KONOJIOCHBIX d)HJ'[I;TpOB, MPeOAHA3HAYCHHBIX Ui CEJCKIHNHN HU3JIy4YCHHUA IIPU HCIIOJIb30BAHUHN

pudopa B YCIOBUSAX MOBBIIECHHOH OCBEIEHHOCTH HaOMONaeMoli CLieHbL.
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Puc. 38
O6paseL, No5

[JanbHOCTb 0BHapYXeHUs ONTUYECKMX CUCTEM TWMa «OMTUYECKWUIA MPULEN» UM «Kamepa
HabnogeHns» npuoopom cocTasnseT o 850 M Npu OKpyxKatowleli ocselleHHocTM o 10000 k.

Mpr6op MOXET ObITb MCMOMb30BAH B KAYECTBE CUCTEMbI «aHTUCHAMMep».

5.3 PeKomeHAaLun no NPUMEHEHNI0 aKTUBHO-MMMYIbCHbIX NPUGOPOB

AKTVBHO-UMMYNbCHble Npubopbl Ha 6ase 3O wnv TB Kamep SABAANOTCA AafbHelLLUM
LaroM B 06/1aCTW pasBUTUS NPUBOPOB HOUHOTO BUAEHNWS, NMOCKO/bKY UCMOMb30BaHWE UMMYbCHOM
MOACBETKN MO3BONSAET MNPOU3BOAWUTL HAOMIOLEHMe Mpu TyMmaHe, cHere, foxpe. OfHaKo, Hafo
MOHUMATb, YTO aKTUBHO UMMNY/bCHbIE NPMOOPBI YHACe[0BaIN OT TPaAMLMOHHbIX SOIT Beck Habop
KaK MONOXUTENbHbIX TaK ¥ OTPULATE bHbIX CBOWCTB.

Co3sfaHne aKTUBHO-UMNYMbCHBIX NPUOOPOB Ha 6ase TB Kamep He MOAyyWuno LUMPOKOro
pacnpocTpaHeHusi, 4YTO CBA3aHO C TpygHocTaAMu ynpasneHus M3C v KMOIM maTtpuuamu
cTpobamn Manoin gamTenbHocTM (4T0BbI NOAYYUTb rAY6UHY MpocMoTpa B 3 M ANUTENbHOCTb
cTpoba pfomkHa ObiTb 10X ). CraHgapTHble TB mMatpuubl nof Takve TpeboBaHMA He
paccynTLIBAINCL U He co3AaBanncb. HeCcMOTps Ha 3aTo, Hambonee NnepcrneKTUBHbLIM HanpasfieHWeM
pasBUTUA  aKTUBHO-UMMY/bCHLIX MPUOOPOB  ABMAETCA Pa3BUTUE TeNEeBU3NOHHBLIX aKTUBHO-
MMMYNbCHBIX MpubopoB. Ha JaHHOM 3Tane pasBUTUS  CyLUeCcTBYyOLIMe 06pasubl  6osbLue
COPMEHTMPOBaHblI Ha BOEHHOE Ha3HayeHWe, HO, BO3MOXHO, B CKOPOM BPEMEHW MOSBATCS

AOCTaTOYHO HEAOPOrue N3eNns v 4ns FPaKAAHCKOrO NPUMEHEHWS.
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6 Tennosuzopsl

IToapoOHO BHABI TEMIOBH30POB U OCOOEHHOCTH UX paboTh onucanbl B « PEKOMEHAALMSAX TI0
MPUMEHEHUIO TEeIIOBU3HOHHOIO 00OpYAOBaHMA B CHCTEMaX OXPaHHOrO TeneBupeHusd» ot 2012 T

KopoTko paccMoTpuM BHIBI H OCOOEHHOCTH TEINIOBHU30POB.

TenoBU30pbI MOKHO PA3AEJUTh HA CJIEAYIOLIHE THIIbI:

- CTALMOHAPHBIE;

- IEPEHOCHBIE;

- ¢ oxnaxaeHneM npuemHrka MK-m3nyuenns (Hanpumep, Ha 6aze KPT),

- be3 oxnaxnenus npuemnanka UK-u3nyueHus (Hanpumep, Ha 6ase mukpoGonomerpa).

Io Tuny CTPyKTYpHI IPHEMHHUKA:

- B BHJI¢ MaTpHLBI (HanpumMep, 328 x 256 nuxcens),

- B BUZE JNHHelku (Hanpumep, 288 x 4 mukcesnst).

o Tuny cKkaHMPOBAHHS OKPYKAIOLIErO MPOCTPAHCTBA:

- ¢ MeXaHWYeCKUM CKaHHpOBaHHEM (MPH 3TOM OOBIYHO NMPUMEHSETCS NMPUEMHHK B BHIE
JIMHEHKH),

- 0e3 MEeXaHUYEeCKOro CKAHUPOBAHKMS (IIPH 3TOM OOBIMHO MPHUMEHSIETCSI IPHEMHHK B BHIC

OJIHOM HJIM HECKOJIBKO MaTpHI).

Bo03MOKHOCTH TEMJIOBH30PA:

- paboTa B MOJIHOI TEMHOTE;

- peructpauusi 00beKTa P JOXKIE U CHETe.

llpumevanue. Jlanonocme pecucmpayuu o6vekma npu 00%x%cOe U CHe2e CHUNCAeMCS
He3HAYUMENbHO, 8 MyMane OWIbHOCHIb Pecucmpayuy 06vekma naoaem CUnbHO, HOIMOMY

DACCMAMPUBAMs MENTOBU30P, KAK AOCOTIOMHOE CPeOCMBO OOHAPYHCEHUS. HENPABUTLHO.

HenoctraTku TenioBusopa:

- 06b14HO Gonee Huzkoe paspeureHue, yeM y I1I3C xamepsr,

- OrpOMHas 1IEH3,

- TCHOACHLIUA K aerpagaiuu MaTpULbI, OCO6GHHO UL OXJIAXKAAEMBIX MaTpULl U CIOXKHBIX
coenuHeHni THma kaamui-ptyTh-Tennyp (KPT). Jlna Oonomerpa Ha OCHOBE OKCHAA BaHALuA
TeHISHIM K Jerpafaliiii MaTPHLbl MEHbIIe, HO €CTh U TyT OTPaHUYEHHUs - BpeMs PabOoThI OKOJIO

40000 ygacos (4,5 rona).
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BriGop cneKTpaJbLHOr0 AMANA30HA HAGIIOAEHHS TEIIOBH30pPA:

BbiGOp criekTpanbHOro Auana3oHa HaOJIOAEHHsT 3aBUCHT OT OCHOBHBIX UeJel, KOTOpbie
npenmnosaraercs oOHapykupaTtb. Ecnu OCHOBHO# menbio siBisieTcsi OoeBasi TeXHHKa B pabouem
COCTOSIHHH, TO NPENIOYTHTEICH AHANA30H HaOmoneHust 3-5 MKM, a €CJIM OCHOBHOI OOBEKT

HaOJIFOAEHHS Y€JIOBEK, TO NPEANOUTHTENIEH AUANa30H HaOmoneHust 8-12 MK,

BeiGop Ki1acca TEIIOBH30pPAa B 3aBHCHMOCTH OT 3HAYHUMOCTH 00bLeKTa OXpaHbI, LEJIH
TEMJIOBM3HOHHOI0 HA0II0AeHUsI M (PMHAHCOBBIX 3aTPAT MOTpPEdUTEIS:

HauGonee nemeBbIM KJacCOM TEIUIOBU30POB  SIBISIIOTCS — TEIUIOBH30PHI HAa  OCHOBE
HEOXJIAXIaeMOH MaTpHLBI, K TOMY k€ OHM 00JNajaloT JOCTATOYHBIM CPOKOM 3kKcrutyarauuu. OHu
He TpeOyrT OONBIIOr0 3HEpPromoTpebieHus ¥ IO3BOJSIFOT M3TOTAaBAMBATL MasiorabapUTHbIE
TeroBu30pbl.  Criemyer TOJNBKO Y4eCTb, YTO IapaMeTpbl IO UYBCTBHTENBHOCTH Y TaKHX
TEIUIOBH30POB HAUXY IIIHE.

TeroBU30pEI, yCTaHAaBiMBaeMble Ha OOCBYKD TexXHHKY (B OCHOBHOM B KauecTBe
TEIJIOBU3HUOHHBIX INIPULEJIOB), B aOCOMIOTHOM OOJIbIUMHCTBE BBIIONHSIIOTCS Ha OCHOBE MaTpHL]
ramyookoro oxnaxaenuss (KPT, InSb, wmm apcenun ramms (QWIP)) wunu Ha OCHOBe
TepMoasIekTprdeckoro oxiaxnenus (PbS). boesast TexHuka 3a CBOI LHKJI XU3HU Ha mojie 60si He
yCIreBaeT rcuepnaTh paboduii pecypc OXnakaaeMoro TerIoBH30pa.

Ilpr OTCYTCTBHM OCBEINEHHOCTH, NpPH HeXeJaHuu oOHapyxkuBaTh cebs B mporecce
HaOyofeHusA, B TyMaHe, JOXZAE, AbIMy, NMpPH ONTHYECKOH npiMke mcronbsyercas MK nuanasoH
HaOsroieHna (KeJIaTebHO HE MEHee YeM B IBYX CMEKTPAJIbHBIX AUana3oHax 3-5 MKM U 8-12 MKM).
ITosTOMy HCTMONB30BaHHE ABYXCHEKTPAJbHBIX MAaTpUL] O4YeHb MpuBiekarenbHo. Ha mpaktuke B
MHOTOCIIEKTPAJIbHBIX CHCTEMaX OOBIMHO MCMOJB3YIOT KOMIOHEHTH! B CJIEAYIOIIHUX BapHALIUSX.

BapuanTt 1

- onTrueckuii npubop HaOMOeHUs (CTAlMOHAPHBINE MHOTOKpPATHbIH OMHOKIb, TeJecKol),
HaOJIIOIeHNe OCYIUECTBIICTCS 4EJIOBEUECKHM Tia3oM. Houbko OCBelleHHE OCYINEeCTBISIETCS
[IPOKEKTOPOM,

- HU3KkoypoBHeBast TB-kamepa, yacto ¢ UK noacserkoi,

- TETUTOBU30p Ha quamnasoH 3-5 MkM unu 8-12 Mxm.

Bapuanr 2

- onTUYECKM npubOp HaGroneHust (CTALMOHAPHBIA MHOTOKPATHBIH OWHOKIIb, TEJECKOM).
HabnroneHue OCYINECTBISIETCS YEIOBEUECKMM IJla3oM. Houbro oOCBeleHHe OCyIeCTBISIETCA
HPOKEKTOPOM,;

- BIEKTPOHHO-onTHUecKui npudop DOI1, ¢ aKTHBHO-UMITYIbCHOH JIa3€PHON ITOICBETKOM,
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- TEIIOBHM30p HA AMANa3oH 3-5 MKM uiH 8-12 MKM.

BapuanT 3
- BKJIFOUaeT B ceds BapuaHT | MM BapUaHT 2 U PAJUOIIOKALIMOHHYIO CTAHIMIO OOHAPY KEHHSL.
Taxum obpasoM, BbIOOp cpencTB OOHApY>KEHHA, B TOM WYHCIE€ U TEIUIOBH3UOHHBIX,

CKJIaAbIBACTCsI M3 MHOXKECTBA d)aKTOpOB, KOTOpbIEC HAAO YYUTLIBATD.

IpeasioskeHust HA PbIHKE TEMVIOBU3HOHHOI0 HAOIIOAEHUS

Crnenyer ydecTb, 4TO psifi OTEUECTBEHHBLIX NPOM3BOAMUTENEH MATpHLl K TEIJIOBU30paM U
TEIJIOBU30POB ~ Mpe/JyiaraeT CBOK MNPOAYKLMIO MOTPeOUTENt0 B  AOCTATOYHO LIMPOKOM
accoprumenTe. HomeHknatypa npoayKIHy COOTBETCTBYET HHOCTPAHHbBIM IPEAIOKEHHSM.

AHaTu3upysi OT€YECTBEHHYIO MPOAYKIIMIO, MOXKHO OTMETHTH, YTO THUIIOBOW pasMep MaTPHLIbI
00braHO cooTBeTcTBYeT 320 X 240 mHKCeNeH, XOTS eAUMHUYHBIE IITH ONBITHBIE MATPHIIBI MOTYT OBITH
U METamuKCeNbHOro hopmara.

3mecs HeOOXOAMMO OTMETHTh, YTO MaKCUMAJIbHBbIH (OpMAT MHOCTPAHHBIX MATPHII,
mocTasjsieMbx B Poccmro He mpebimaer 640 x 480 nukcenei, Marpunsl pasmepos 1024 x 1024
nukceneit B Poccuro NPUHLMINAIBHO HE MOCTaBISAOTCSA. I103TOMY NpOHUIpPBIMI OTEUECTBEHHBIX
Pa3paboTHHKOB 110 pa3peLieHnI0 He Ooblie 4eM 4 pa3a [Jisi MATPHYHBIX IIPUEMHHKOB.

Illpumeuvanue. B Hacmosuyee 6pems coobwaemca o paspabomke OmMeyecmBeHHbIX
oxnaxcoaemvix mampuy 4 mezanuxcensHoeo paspeuterus (2048x2048 nuxceneii) Ons NpUMeHEHUs 8
annapamax KOCMu4ecKo20 MOHUMOPUH2A 3eMHOT ROBEPXHOCINU.

Hcnonb3oBaHre MEXaHNYECKOTO CKAHHPOBAHHS MOXET Ha HMOPSIKH YBEIHYHTH Pa3pelleHHe
TEIIOBU30PA, HO MPU STOM CHIPKAETCS HAIEKHOCTh KOHCTPYKIMHU M3-32 MEXaHUYECKOTO NPUBOAA U
YMCHBIIAECTCA YaCTOTA KaAPOB.

BONBIIMHCTBO OTEYECTBEHHBIX MATpPHUL] SIBJISIETCS MAaTpULAMH [IyOOKOro OXNaXICHHsS M
ucnons3yroT Marepuansl Tuna KPT, InSb, unu apcenun rammmst (QWIP) (ckasbiBaercsi BOSHHas
PONOCIIOBHASL TaKMX MAaTpHL). DTH MATPULbl OTIMYAIOTCS XOPOLIEH 4YyBCTBUTEJIBHOCTBIO, HO
TpeOyIoT riay6oKoro oxjaxkIeHHus, MOTOPECYPC TaKHX TEILIOBH30POB HE MPEBBILAET 7 THIC. YaCOB.
Ilpu 3TOM €CTh OrpaHMYeHHs MO KOJIMYECTBY TEPMOLMKIOB (HArPEB MATPHULBI B BBHIKIIOYCHHOM
COCTOSIHMM M OXJIaXAeHHe NpH paboTe), T.e. KenaTeabHO, 4TOObI TaKOH TEIJIOBH30p pabortan
HernpepbiBHO. (Bce Bble Cka3aHHOE MPO MAaTPULbI MIYOOKOTO OXJIAKAEHUS CIPABEMIMBO M JUIS
HMMIIOPTHBIX MAaTPHILI TAKOTO THIIA).

B HacTosLee BpeEMA OTCUCCTBCHHbIC MNpOU3BOAUTENIN  TEMJIOBU30OPOB Ha  OCHOBC

HEOXJIAXK/IAEMbIX MaTpHL (0OBIMHO MUKPOOOIOMETPOB) GEPYT MATPULILI HMITIOPTHOTO MPOU3BOACTBA
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(oObiyHo u3 PpaHIMU) M [ENAIOT CBOK ONTHKY W CHCTEMy YIPABJICHHS TEIUIOBH30POM H
06paboTKH TEMIOBU3MOHHOTO N300paKkeHHs.

MHorue OTe4eCTBEHHbIE TPOU3BOAMTENH OTCYECTBEHHBIX TEIUIOBH3OPOB  SIBISIFOTCS
npennmpusitusimu  BIIK u HaxomaTcs B TpPYOHOM TOJOXKEHHHM H3-3a OTCYTCTBUSL AOJDKHOIO
(UHAHCHPOBaHUs CO CTOPOHBI FOCYJApPCTBA, YTO MOXET CKa3bIBAThCS HA CPOKAX M3TOTOBJICHUS U
kauecTBe mpoaykuuu. Ilpu 3ToM cremyer ydyecTb, UTO OTEUECTBEHHAs MPOAYKIMSA, KaK MPaBHIIO,
3HAYUTENILHO AELIEBJIe HMIIOPTHOH MPONYKUHH C aHAJOTHYHBIMH TEXHHYECKHMH mapameTpamu. B
Hacroslee BpeMs OOIMH aCCOPTHMEHT TEIUIOBH30POB C YYETOM HMHOCTPAHHBIX MpPENJIOKEHHIT
OTpOMEH.

Conpsixenne Ttermousopa ¢ COT He npeacrasisier OGONBIIMX TPYIHOCTEH, MOCKOJBKY
IIPaKTUYECKU BCE CTALMOHAPHBIC TEIIOBU30Pb! UMEIOT BbIXO/b! B cTanaapre «PAL» umn «NTSC».
IIpy OTCYyTCTBMM CTaHAAPTHBIX TENEBU3HOHHBIX BBIXOJOB OT TEIUIOBH30pAa  HaHHOE
nmpeoOpa3oBaHue, BO3MOXKHO, OCYIIECTBHTb IyTEM HAIMCaHUS ApaiiBepa, OCYLIECTBISIOLIErO
HeoOXOOUMYI0 KOHBEPTalMIO. B ocTaibHOM, AN H300paskeHHs, MOJYy4YaeMOro € TEILIOBH30pA,
BO3MOXHBI BCE (DYHKLHH, DeajM3yeMble B CHCT€ME OXPAHHOTO TeJIeBHICHHs (BHIAEOAETEKTOP

JBIDKCHUS, TPACCHPOBKA TPACKTOPUH JABILKY LIETOCsA OOBEKTa, paCMO3HABAHHE KJIACCa LEJH M T.1.)

O6o0menue:

1) TeruoBu3op obecneunBaer ¢opMupoBaHHE BHACOH300paxkeHHs, (opMmaT KOTOpOro
aHanorudeH popMaTy Kamep TENeBH3HOHHOTO HabmoxeHus. Bo3MokHOCTD paboThI TEMIOBU30pA B
auanasoHe 3-5 miu 8-12 mMxM, no cpaBHeHuroo ¢ juanazoHoMm 0,35-1,1 mxm II3C matpuu
omperneNsieT ero cnenrduueckue BO3MOKHOCTH.

2) Haubonee onpapnaHHbIM SIBISETCS HCHOJIb3OBAHHE TEIUIOBU30POB Ul OXpaHbl 0c000
B&)XHBIX OOBEKTOB, MMEIOIIUX OOJIbIIOE OTKPHITOE MPOCTPAHCTBO, HAMIPUMED, TAKMX KaK: B3JIETHO-
MOCaA04YHbIE MOJNOCHI a3PONMOPTOB, OTKpbITas Tepputopusi Bokpyr ADC, Mopckue akBaTOpHU B
TOpTax U T.I.

ITpu 3TOM yCNOBUSAMM, ONPEASISIONMH LENecO00Pa3sHOCTb HCIIONB30BaHUSI TEILIOBU30POB,
SIBJISIFOTCS CIieAyolnue pakTOphI:

- HAIeXKHOCTh OXpaHbl OOBEKTa SIBISIETCS IEPBOCTENEHHBIM (PAKTOPOM, CTOMMOCTD
000opyHOBaHus - BTOPUYHbIN apaMeTp,

-TpU OLEHKE MPEANONaraeMoii CTOMMOCTH YCTAHOBKH TEIUIOBH30pa HEOOXOMHUMO
YYHTBIBATE CTOMMOCTh HMCHOJNB3YE€MOH OMTHYECKON cucTeMbl. CTOMMOCTb ONTHIECKOH CHCTEMBI
MOXET COCTaBJISITh OCHOBHYIO 4acTb CTOMMOCTH TeIuioBusopa. Hampumep, Temnosusop ¢GupMsl

«FLIR» PT-304 orngaercs ot temiosu3opa F-307 Toii ke (pUpMbI TOJILKO 00BEKTHBOM (Pa3HBIMH
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yrnamMu nosist 3peHUst U COOTBETCTBEHHO (POKYCHLIMW PacCTOSHUAMK O6BEKTMBOB), a pasHuua Mo
LieHe npu aToM 0T/iMYaeTca B 3,3 pasa;

- UCNONb30BaHWE TEMNoBM30pa [aeT IKOHOMUYECKMIA 3((eKT Mo CpaBHEHUO C
NpUMeHeHVeM TPaAULMOHHBIX CPEACTB OXpaHbl (06bIYHO 3TO NPOSBASETCA NPY CNOXHOM npodune
MECTHOCTW UM U310MaHHOM NepUMETPE OXPaHAEMOro 061beKTa);

- NCMOMb30BaTb WHbIE CPeAcTBA OXpaHbl 3aTPYAHWUTENBHO WAM HEBO3MOXHO, (Hanpumep,
Heo6X0MMO OXpaHsATb NOAX0AbI MO BOAHO MOBEPXHOCTU MU Yepe3 600TUCTYH MECTHOCTD);

- HeO6XO/IMMO BECTW CKPbITOE HabNIOAEHWE;

- HEO6X0AMMO O06HapYXMTb HapyLUWUTENs Kak MOXHO Jasiblue OT (M3MYecKoro pyb6exa
OXpaHbl C Lefblo  obecrievyeHMss HeoOXOAMMOro BpeMeHU nNpubbITUS  FPynMbl  BbICTPOro

pearnpoBaHms.

PaccMOTPUM HECKO/bKO CLiEH NpU HabnioAeHUn B Tennosusop v 0TI,

Puc. 39
CneBa - n3obpaxxeHvie npu HabnaeHun B 0TI, cnpasa - Tenao0BU3op

Puc. 40
Cnesa - n3obpaxeHve npu HabnoaeHun B 0TI, cnpasa - Ten0BU30p
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Puc. 41
Cnesa - n3obpaxeHvie npu HabngeHun B 0TI, cnpasa - Tennosm3op «FLIR»

Takum 06pa3oM, MOXHO HarnsgHo Habnwgatb, 4YTo Npu HabnogeHun B 0TI paspelueHue
Nydile, 6onee feTanbHO MOXHO HabMOA4aTb OTAe/bHble BETKM W PacTUTENbHOCTb, HO YeNOoBEK B
KaMy(nsykKHOM OfieX e NPaKTUYeCKN HepasnuummM. TennoBu30p LOCTaTOYHO KOHTPACTHO BbiaenseT
KOHTYp yenoseka. Mpu yMeHbLUEHUM pasMepoB 06bEKTOB faHHas 0CO6EHHOCTb NMPOABASAETCA eLLé B
60MbLLUOIA cTeneHU. [bIM NOMAHOCTBIO MAacKMpyeT 4esioBeka npu HabnogeHun B 30N 1 B ropasgo

MEHbLLIEA CTENeHW BANSET Ha YETKOCTb |/|306pa>Keva npun HaGI'I}O,l]'eHVIVI C NMOMOLL IO Tensosmn3opa.

6.1 PekomeHAaLMV MO NPUMEHEHMIO TEM/I0BU30POB

Mpexae BCEro, NPUMEHEHWE TEMIOBM30POB OrpaHWuYeHO WX BLICOKOW LIEHOW, HO npu
Ha/IMUYMM  [OCTATOUYHOrO (PUHAHCUPOBAHWS MOXHO MOMYUYNTb IPHEKTUBHBIA WHCTPYMEHT Ans
HabntoaeHns. TennoBn3op Hanbonee sPQPeKTUBEH AN 06HAPY>XXEHUS Ye/lOBEKA B YCNOBUAX MOMHOM
TEMHOTbI, TyMaHa WM 3adbiMieHus. Kpome TOro, TenyjioBM30p MOKaKET Harpetble 3M1eMeHTbl
HeflaBHO OCTaHOBMBLLErocsi TPAaHCMOPTa M MOMOXET B APYruMX ciyyasx, Korga Temnepatypa
Pas3fIMYHbIX 3/1EMEHTOB KOHCTPYKLIMIA BaXKHA AN OLEHKN TeKylleid 06CTaHOBKU. BaXXHO OTMETUTD,
YTO CYLLECTBYIOT [JOBO/IbHO KOMMAaKTHbIe MOAENN TEersoBM30POB, MO3BOMSIOWME HOCUTL €ro npu

cebe 1 NpPUMeHATL B Cy4ae HeO6X0AMMOCTM.
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7 IllpueMHHKH Teparepuosoro (MHLIAMETPOBOr0) AHANA3OHA

Teparepuesoe (TI'L) u3Ny4eHHe - BHN JNEKTPOMATHUTHOrO M3Jy4eHHs, CIEKTP YacTOT
KOTOPOrO PactoyioXkKeH Mexay HH(PPaKPaCHBIM U CBEPXBBICOKOYACTOTHBIM AHaNa3oHaMH. I'paHuLEl
MEXAY STHMH BHAAMHM M3Jy4€HHS B pPa3sHbIX HCTOYHUKAX ONPEAETAIOTCS IO-PAa3HOMY.
MakcHManbHBIA J0MyCTHMbI muanazon T gacror 10''-10" 'u, auanason amuu om 3-0,03 Mm
cooTBercTBeHHO. Takue BOJIHBI €uié Ha3bIBAIOTCS CyOMHJUIMMETPOBBIMH, €CJIM [UIMHA BOJIHBI
nonagaeT B auamna3oH 1-0,1 M.

Jlo HemaBHero BpeMeHHM OOJNbINas YacTh TEParepLoBOrO CIEKTPa HE HCMOJb30Banach B
CBSI3H C TEM, YTO OTCYTCTBOBAJIM KaK MCTOYHHKH, TaK W MPHEMHHUKH U3JIyYEHHs 3TOTO JUara3oHa.
[TosToMy TeparepueBblii y4YaCTOK 3JIEKTPOMArHWTHOIO CIIEKTpa HAa3BajlM «TeparepLeBbIM
nposanom». B Poccuu pa3BuTHE AAHHOTO HAMpaBIEHHs PaJHOHAONIONEHHUS CBA3BIBAIOT B NEPBYIO
odepenb ¢ MHCTUTYTOM simepHoil usuxn mm. IT'U. Byakepa CO PAH, r. Hosocubupck, T. k.
JaHHO€ M3JIy4YeHHe IPULLIOCh PErMCTPUPOBATh PH paboTe CHHXPOTPOHA.

OnHUM M3 JOCTOMHCTB TEPArepLEBOrO W3JydYEeHWs SBJSETCS MeHbliee ociabieHue Impu

HeONArONMPUATHBIX YCIOBUAX HaOmoaeHus, cM. Puc. 42.

JLHa posiHb:
Jem 3mm 30 amm 3 MM
16° lcm 0,3mm 10 Mrm 1 Mim
3“7-—’
2z v

—
<

7124

v

] /
[ ]
%

—

Ocnabaenne, 1b/xm
=

10
10°

33 u 1T i 100 Tha
10T 1001Tu 10T 1M

Puc. 42
3aBrCHMOCTD OCiabieHusT M3y Y€ HHUST TIPH TIOHIKEHHOH IPO3PavHOCTH aTMOC(hephl
1 — Mopocsiuii 10xb (MHTeHCHBHOCTD 0,25 MM/4), 2 — CHIIBHBIH JOXKIb
(MHTEHCHUBHOCTB 25 MM/1); 3 — TymaH (BUAUMOCTD 50 M)

TeparepLieBoe H3JyYeHHE - HE HOHM3MPYIOLIEE, JIErKO NPOXOAMT CKBO3b OOJBIIMHCTBO
OUEKTPUKOB, HO CHJIBHO TMOIJIOLIAETCA MPOBOMSLIMMH MAaTepuajaMH M HEKOTOPBbIMH
IOMJIEKTPUKAMH.

Haubonee nepcrneKTHBHBIM  HANpaBiieHWEM  HCHOub30BaHHA  TII-TexHONOTHH €

HUCMOJIb30BAHHEM YJIbTPAKOPOTKUX HMITYJIbCOB, MO-BUAUMOMY, ABJIACTCA TE€parepueBas
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Tomorpaduss M Tepareplesas Jokauus. I[IpUHUMNMANbHAs CXeMa TeparepLeBOi JIOKaLHMK

npuseneHa Ha Puc. 43.

g --~"Pacceauioe
TTH sy e Hte

MapaBonuecKos
Isprano

Puc. 43
[Ipunuunuanshas cxema TT Ll-nokaunu

MCTOUHMK TeparepiieBoro msnydenus, popmupyiomuii pemrocexyuansie (1dc = 107 ¢)
UMITyJIBCBL, C HCIOJNIBb30BAaHHEM MapabONHYecKOro U IPOCTOrO METAUIMYECKHX 3epKajl OCBEINAeT
LeJb, PAacHOJIOXKEHHYI0 Ha YJAJIEeHHOM pacCTOSIHUM. PaccesHHO€ U OTpPaXK€HHOE OT LeNu
TeparepLeBoe WH3JIydeHHe KOUIUMUPYETCsS ONTHYeCKOH CHCTeMOH U IomagaeT Ha JAeTeKTOp,
BKIIFOYaE€MBIi B MOMEHT BpEMEHH, COOTBETCTBYIOIIUII YABOCHHOMY IIPOXOHY TeparepreBoro
u3Ny4deHuss 10 Lenad. B panpHeiiiemM Bpems  BKIIOWEHHs JETEKTOpa peryJjipyercs ¢
HCTIONIB30BAHMEM ONTHYECKOH JIMHMM 3aJepKKH W PETHCTPHPYETCs BpEeMEHHas KapTHHA

OTPAXCHHOr'O TEPArepueBoOro CUrHasa.

Puc. 44
H300paxeHuss MECTHOCTH, TIONYYEHHBIE B YCJIOBUSIX TIOXOH BUAUMOCTH:
BBEPXY - HA OOBIYHOMH (oTorpadum;
BHU3Y - Ha 5KpPaHe PaJIOMHTPOCKOIA, C MOMOIIbIO PAJIMOBOIH BOCbMUMHUILINMETPOBOTO
JMara3oHa, B IACCUBHOM PeKUMe.
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OrpoMHbIM  nOCTOMHCTBOM TI'LI pOumama3oHa sIBISE€TCS  BO3MOXKHOCTB

(boxycupyroLe IMH3BI U3 TAKUX AELIEBbIX MAaTEPUAIOB KaK ITOJUITIIIEH.

Puc. 45
ITonusTrieHoBeIe JuH3B! Mt TI ' quanazoHa

50 mim

Kunogopmusie nudpaxunonnsie muasel (KIJT) (mua3s1 @penens)

U3roTOBUTH

JIuuzel ¢ mapabonmuueckuM mnpoduieM (QpPEHENeBCKUX 30H H3TrOTaBIMBAIOTCS M3

MOJIMIIPONUIICHA METOAOM ropsmef/i BaKYYMHOﬁ IOTAMIIOBKH € HCHOJIb30BAHUEM METAUIMYECKOMN

HITAMIIOBOYHOI MaTPHULIBL.

MATPUUHBIA
MUKORDOAOMETPHYECKIA
npUemMHIK

BuHapHaa avdpaKuuoHHas nuHza
nnn

KunriothopMHasauppakumMoHHas nuHza

Puc. 47
Cxema uccnenoBanus 1M PaKIUOHHBIX JIMH3
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71 MobunbHas pagMoNioKauMoHHas CTaHUMS  MUAIMMETPOBOr0  AuanasoHa
O6pasen, Nel

Puc. 48
Obpasew, Nol

HasHaueHune: 06Hapy)XXeHWe HeMnoABWKHbBIX W  [ABMKYLLMXCA Ha3eMHbIX (HagBOAHbIX)
06beKTOB (NM0Aeli M TexHWKW) B NOG0Oe BpeMsi CYTOK M roja B YCNOBUSX 3afblMIEHHOCTH,
cHeronaga, AOXAs, Nbinu, TyMaHa npu 0TCYTCTBUW ONTUYECKOW BUAVMOCTW.

Pexxum pacno3HaBaHMS MO3BOMISIET MO  XapaKTepPHOW OKpacke CMeKTpa CurHana
KnaccumumpoBaTtb ABWXKYLLMECS Uenn (YenoBek, rpynna MHfAei, KOMeCHbIi W TYCeHWUYHbI
TPaHCNOPT, NnaBaTeNbHOE CPeACTBO, Momexa). M3aenne 6e3BpeAHO AN1s 3[0POBbS YenoBeKa, He
co34aeT MOMEX PaAMOTEXHUYECKUM cpeacTBam. CTaHLUMA MOXET yMnpaBfsTbCA AWCTAHLMOHHO C
aBTOMATM3MPOBAHHOIO Paboyero Mecta Mo CKPbITHOMY MOMEXO3alLMLEHHOMY pafuoKaHany Wam

BO/IOKOHHO-OMTUYECKON NIMHUN CBA3W.

Tabnuua 17 - TexHUYeCKMe XapaKTepPUCTUKM MOOW/ILHON  PaavONOKaLMOHHON  CTaHLuu
MWUNIMMETPOBOIO AnanasoHa Obpasel, Nol

OCHOBHbIle XapaKTepucTnuku

30Ha 0630pa:

- B a3UMyTa/IbHOW NJIOCKOCTM 180°

- B YI/IOMECTHOW NIOCKOCTK 10°

- MO AaSIbHOCTU 20- 1800 m

[JanbHoCTb 06HAPYXKEHMS HAa3eMHbIX HEMOABMKHBIX U ABUKYLLUXCS C PafuaibHOM CKOPOCTbIO
[0 100 km/yac uenei

+ +

- OfIMHOYHOIO YenoBeKa (6e3 BOOPYXXeHMS) [0 1100 m
- NIerkoBOro aBToMo6MNS (NnasaTenbHOro cpecTea) Ao 1800 m
PaspeLuatoLas cnocobHocTb P/IC no ganbHOCTU 0T3,758025 ™M

LLIvpuHa Anarpammbl HanpaBneHHOCTY nepefatolieii 4 M
W NPUEMHOIA aHTEHH

MoLHoCTb nepegarymnka He 6onee 0,09 BT

[Jwnana3oH yacTtoT 36 ... 3781w

Bua n3nyyaemMoro curHana HEMpPepbIBHbI/ rapMOHUYECKNiA
LUVPOKOMO/OCHBIV

Macca (c TOBOPOTHbIM YCTPOCTBOM) He 6onee 15 Kr
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IMepeHOCHO N3MepPUTENbHbIM paguoMeTpryecknii Komnnekce Obpasew, No2

lMepeHOCHON N3MepUTENbHbLIA PagMoOMETPUYECKMiA Komnneke Obpasel, No2, goCTaBNsEMbIl
K MEecTy MCMo/b30BaHUS Ha HAa3eMHOM TPAHCMOPTHOM CPEACTBE U 3KCMyaTMpyeMblii OrepaTopom
BPYYHYHO, MpefHasHayeH Ans 06ecneyeHms:

- AUCTaHLMOHHOTO OMpeAeneHns TONLLMHbI NNeHKN HeTU Ha BOLHON MOBEPXHOCTHU;

- peructpauun pe3ynbTaToB HaGMOAEHWUA C MPUBA3KOM K [JaHHbIM npueMHuka GPS wu
Bblgauu nx 8 KOM cosmectumyto MNMIBM.

- CONPOBOXAEHNS  pasBUTMS  HeTAHbIX  BbIGPOCOB U MPOLECCOB  IMKBUAALUN
3KONOTMYECKNX 3KCLLECCOB MyTEM OMEpaTMBHOrO aHanmM3a AWHaMUKKM O4YaroBbIX WM OCTATOUHbIX

(noKanbHbIX) ABNEHWNIA BbIGPOCOB HETH.

Puc. 49
MepeHOCHO M3MepUTeNbHbI pagnoMeTpryecknii Komnnekc O6pasew, Ne2

Cocras:

- TPU pagvoMeTPUYECKNX AaTUNKa,

- UMPOBbLIe AATYNKM a3MMYTanbHON 1 YTIOMECTHON KOOPAMHAT;

- KOHTpOAnep Ha 6ase MUKpokommnbioTepa Octagon-6040;

- aucnnen;

- YCTPOIACTBO BBO/AA CNY>EBHOW MHopMaLMu;

- NPUEMHUK curHanos GPS;

- YCTPOWACTBO BbIBOAA MHOPMALMK Ha KOMMbLIOTEP;

- K n3meputens TemnepaTypsl

MporpaMmmMHoe obecrieyeHme NO3BONSET:

- 06pabaTbIBaTh flaHHbIE, apXMBUPOBATL U HaKaNAMBaTb MH(OPMALUIO;
- 0ToBpaXxaTtb CY>XeOHYH MHAOPMALMIO 1 pe3y/bTaTbl U3MEPEHWIA Ha AUCTINEE;

- KOHTPOMIMPOBATL U3MEPEHUs], BLIBOAUTL Ha KOMMbLIOTEP U MeyaTb NPOTOKO/IbI M3MEPEHMUIA.
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Tabnuua 18 - TexHu4yeckune xapakrepnctuku Obpasua Ne2

MpUHUMN N3MepeHuit N3MEHEHNE OTHOLLIEHNS KO3M(ULMEHTOB OTPAXKEHMSA Ha
BEPTMKaNbLHOM 1 FOPU30HTaNIbHON Nonspusaumum ot
TO/LLMHBI MAEHKN HEPTU Ha MOBEPXHOCTU BOAbI
Pa6ouwnii amanasoH P/, 33-35 'y,
10.7- 11,71y
11.7-  12,7TTy,

Uy BCTBUTENIbHOCTb 0,07 K/c

Monapusauns BepPTUKa/IbHasl, ropMU3oHTa/IbHas

Paboumnii yron HabnogeHwi 50-60°

Tvn HedhTenpogyKTa Ccblpas HepTb, MaLLMHHbIE Macna, MasyT, AM3TOMN/IMBO,
6eH3nH

[vana3oH n3mepeHuin TONLWMHBI 0,2-12 mm

Bpems n3mepeHuii 01 0,2 o 1 ceK ( WTnb)

Bpems n3mepeHus 0T 5 10 20 cek ( BoNHeHWe [0 2 6a1/108B )

MorpeLHoCTb N3MepPeHNi 0,1 mm (cpeaHeKBagpaTuyHas)

Bpems nporpesa He 60siee 1 MWH

[vana3oH pabounx Temnepatyp oT-20 go + 50 °C

MorofHble ycnosus 061a4HOCTb, J0XAb 40 3 MM/uyac

VICTOYHMK nuTaHus (akkymynatop) +12B

Bpems HenpepbIBHOI paboTbl 8 yacos

VcnonHeHue Mblne-Bnaro3awuieHHoe

Bec 5,5 Kr (6€3 UCTOYHMKA NUTaHNS)

Hocumblii pagnonokatop O6pasey, Ne3
Ob6paszel, Ne3 - HOCKUMbIA PagMoNoKaTop, YCTaHaBNMBAeMbIA Ha TPEHOre U BbIMOHAOLWMIA

Te e (YHKUMM, YTO W MaTpynbHbI/i pPagnonokatop, HO MpYU CKaHWpoBaHWM B cekTope 120° ¢

YBE/IMYEHHON JanbHOCTLIO AENCTBYS.
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TexHHYeCKHe XAPAKTEPUCTHKH paanoaokaTopa Oopazen Ne3
- 30Ha o030pa:
- o azumyTy: 0-360°;
- o panpHocTH: 0—1,6 KM;
- ATGHOCTb OOHAPY KEeHUs LeJIeH, ABIKY IUXCSI C PaJHaIbHON CKOPOCTBIO 2-50 KM/uac:
- omUHOYHBIH yenosek: 600-800 M;
- aBTOTpa”cnopt: A0 1600 M;
- paspetuaromas criocobHocts PJIC:
- 1O meneHry: 5-6°;
- o nanmpHOCTH: 100-200 M;
- B pexxume pacno3HaBaHus: 50 m;
-yacrora 36 I'T1r;
- MOIIHOCTB nepenatyuka: 30 - 40 MBT;
- BUJI U3JIy4aeMOTr0 CUTHAJIA. HEMPEPBIBHBIN C (Pa30KONOBOI MaHUITY IALMCH;
- IUaMeTpP PacKpblBa aHTEHHBI: 90 MM,
- QNIEKTPONUTAHUE: OT BCTPOCHHOTO akKymyisitopa 12 B, 3 A/u;
- asektpornorpebnerue: 8 Br;
- ouana3oH pabo4nx Temnepatyp: ot - 20 go + 60°C;
- Macca anmaparypsl: 5 - 6 KT,

- BpeMsI pa3sBePThIBAHMs C [IOJIHOW OATOTOBKOI! K paboTte: He Oonee 1 MUH.

Cucrema 0JIHKHEr0 MACCHBHOIO PAXAMOBHAEHHUS 3-MM AHANA30HA

CucreMa MacCUBHOTO PaJHOBHAEHMS 3 MM [Hara3oHa, MpefHa3Ha4deHa I OOHapy KeHus
CKPBITBIX MO OAEKAO0N MOTEHIINAIBHO OMAacHBIX NpenmeroB. CHcTeMa MO3BOJIAET C pa3pelleHueM
5 MM mpu TeMmneparyproi dyscTBuTenbHOCTH 0.5 K B peanbHOM BpeMeHH OOHapy KHBAaTh W3AETHA

13 METaJl1a, KEPAMUKHU U B BUAC 3AIIOJTHCHHBIX XXUIKOCTBIO €MKOCTEH.

Puc. 51
Maxker nucrosera nox onexnoi. Ontruueckoe n300paskeHre U paaguon3obpaxkeHue
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Puc. 52
OTKpbITbIA MakeT nucToneta. ONTMYecKoe N306paxkeHne 1 paanon3obpakeHme

Puc. 53
PaguonsobpaxeHune NpeaMeToB CKPbIThIX NO4 KYPTKOM

7.2 CBepXLWUPOKOMOIOCHbIE TEXHOMOTMW ANSi 0XPaHbl TepPPUTOPUN

B ocHOBe G60/bLUIMHCTBA OXPaHHbIX CUCTEM NIEXKAT anropuTMbl 06HAPYXXEHUS W3MEHEHUS
COCTOSIHMSI OXpaHsiemMold 30HbI. CBepXLuupokononocHble (CLLIM) paguocucTeMbl 0GHapYXMBaKOT
M3MEHEHWE TO/IOXEHNSI OBBEKTOB, PACTONOKEHHLIX B 30HE WX [EACTBMA. BonbluMe 3HaYeHUs
HecylLieil YacTOThbl CBEPXLLMPOKONOMNOCHBIX PafMOCUCTEM, Haxoaslmecs B npeaenax ot 3 - 10 T,
[A0T UM BbICOKYID (ha3oBYl0 UyBCTBUTENbHOCTb W MO3BOMSAIOT OGHApYXMBaTb W3MEHEHUs!
MONOXeHUs 06LEKTOB BEIMUMHOI CO CMIMUEUHbIi KOPOGOK Ha paccTosHMAX Ao 100 meTpoB. Takwe

CUCTEMbl He YYBCTBUTE/IbHbI K TyMaHaM, OCajkaM W BpPEMEHW CYTOK W CNOCO6HbI  BECTU
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HabnogeHe faXe Yepe3 OMTMYECKM HENpo3pauHble NPensaTcTBUs. [OMUMO  0GHapy>KeHMst
aBwkeHus CTITIT oxXpaHHble CUCTEMbI CMOCOBGHBI U3MEPSATL MOMOXKEHWNE OGbLEKTA, MPOU3BOASLLETO
OBWXEHWe, C TOYHOCTbIO A0 5CM. DTO [JaeT BO3MOXHOCTb MOCTPOEHWSI CUCTEM CHEXEHUS U
BefieH!sl 06HaPY)XEeHHOTo 06bekTa. Tak Kak 4acToTa 3/1eKTPOMAarHUTHOIO CUrHala pagnocucTeMbI
HWXe YacTOTbl BUAUMOIO W MHppakpacHoro (MK) ananas3oHoB, TO NOA0GHbIE CUTHa/IbI 061afa0T
ropasgo 60/bLUel NpoHULaKoLieli CnocoGHOCTLI0, YeM VK 1 BrgeocucTeMbl. 3TO FOBOPUT O TOM,

yto CLUT crcTeMbl OXpaHbl MeHee TpeboBaTe/nbHbI K penbedy 1 hopme OXPaHAEMOit 30HbI.

Pagap 4ns oGHapy»XeHusl Nofeli 3a ONTUYECKM Henpo3pavHbIMK Nperpajamu

[ns nosbllweHns 6e3onacHOCTK GOLOB cnewnoapasaefieHnin Npyu NpoBeseHU onepauuii n
AN GbICTPOro MoWcKa MOCTpajaBlUMX NHofei Npy NMKBUAALUW MOCNEACTBUIA MPUPOAHBIX
TEXHOreHHbIX KaTaCcTpo, HeobX0AUMbI TeXHWYEeCKMe CPeAcTBa, MO3BOASIOWME O6HApPYXMBaTb
XVBbIX N0 3a ONTUYECKM Henpo3payHbIMU Nperpajamu: B fbIMy, 3a CTeHamMW pas/IM4HOM
TOMLLMHbI, MOJ CHEXHbIMU TABUHAMMW W pas3BaviHaMy 3[4aHWIA 1 cOOpY>XeHWiA. Hanbonee NpurogHs.i
4N pelleHns 3TOM 3afaum cBepxLuvpokononocHsle (CLUTM) pagapbl, paboTatoLive MMNynbcamu
ONUTENbHOCTBIO B 1-2 HAHOCEKYHADI.

Manas  OuTeNbHOCTb  CUTHana obecneyrBaeT BLICOKYHD TOYHOCTb — OMpefeneHus
MECTOMOMIOXKEHMS YenoBeKa 3a MNperpagoii ¥ YycToiuvBylo paboTy pafjapa B YCNOBUSX
MHOFOKpPaTHbIX MEPE0TPAKEHUI OT OKPYXKAKOLMX NpeaMeToB. BO3MOXXHO 06Hapy>KeHMe YenoBeka,
HaxoAALerocs 3a KUPMWYHON CTEHONW, MMetoweid TonwmHy 50 cM, Kak Mpu nepeMeLleHun
yenoBeka MO MOMELLEHMIO, TaK U MPU ero HemoABYXXHOM MOMOXEHWUWN - MO ABWKEHWUIO TPYAHOMN

KNETKN.

Puc. 54
BHeLUHWIA BAA CBEPXLLIMPOKOMOOCHOrO pajapa
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Pagap MoOXeT BecTM HabnwAeHWe, HaxoAscb Ha paccTosHum f[o 5-10 MmeTpoB OT
npenaTcTBus, U obecrneymBaTb OOHApPYXXEHME [ABUTalOLErocs M HEMOABMXXHOIO YenoBeKa Ha
paccTosaHuy fo 10 MeTpoB 3a NpensTcTBMEM. AucTaHLmMA 3a NPenaTCTBMEM pa3fe/nieHa Ha 3/1eMeHThbI
paspeLLeHns NPoTsHKeHHOCTbo 30 cM. OorpewHOCTb M3MePEHMNI He MpeBbllaeT 5%.

Pagap nMmeeT ABa pabounx pexuma: 06Hapy>XeHne ABUTalOLLErocs YesoBeka ¢ TEMNOM 2 C 1
06Hapy>XeHne HenoABWKHOro 4enoBeka ¢ Temnom 10 c. lMepexof M3 OAHOr0O pexuma B ApYrow
NpPoOn3BOAMTCS BPYUHYH. VIH(hopMauus 0 ganbHOCTM 40 OOHapYXXeHHbIX 00bEKTOB OTOGpaxkaeTcs
Ha CBETOAMOAHOM Tabno Ha BepxHeli maHenu pagapa. [ns ogHOBPeMeHHOro HabnwofeHWs 3a Beel
JucTaHuMeld, pagap No3BONSET HabNAATh Ha 3KpaHe BbIHOCHOTO MOHUTOPA CUTHaMbl, OTPaXKEHHbIE
OT ABWXYLLEr0 YeNOBeKa M3 KaXOoro 3femMeHTa [LanbHOCTW. 3MeMeHTbl JanbHOCTW, B KOTOPbIX

YPOBEHb CUTHaMa NPEBbLICU MOPOT, BbICBEUMBAIOTCS HA CBETOAMOAHOM Tab/io pajapa.

Puc. 55
BHewWHWIA BUA CBETOAUOLHOTO MHAMKATOPA CBEPXLLMPOKOMNOMOCHOTO pajapa

Kopnyc pagapa obecneunBaeT ero 3awuTy OT MblAv U BAaru U BblgepXXnBaeT MexaHN4eckue

Harpysku B COOTBETCTBWM C AelCTBYIOLWMMI HOPMaMU.

7.3 TMepcneKTUBHbIe pa3paboTKy B 06/1aCTM TeparepLoBoOro HabnaeHms

Bujeokamepa TeparepLoBoro gvmanasoHa

Puc. 56
BHelwHWiA BUA KaMepbl TeparepLoBoro guanasoHa
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JTo MoCNeHEro MOMEHTA BCE YCTPOUCTBA, paboTaloliiie B TepareplioBOM AHANA30He, OblIH
TPOMO3IKMMH, JOPOrOCTOSIIMMH M MEUIEHHBIMU. B HHMX [ perucrpauuu TepareploBoro
u3JIy4eHus1 ucnons3oBanu auoabl Hlorrku wimm MukpobonomeTpsl. JIeTeKTOp Ha OCHOBE JHONOB
IMorTk OOBIMHO COAEPXKUT OAMH WM HECKOJNBKO MHKCENeH, KOTOPbIMH  BBIIONHSIIOT
ITOCJIEIOBATENIbHOe CKAHUPOBAHHE BCEH CIEHbl ChHEMKH, a 3TO, KaK MOHATHO, MPOLECC BEChbMa
MenneHHbI. MuKpoOoIoMeTpsl MOTYT ObITh OObENUHEHBI B MAaTpHLbl, HO A ofecrneyeHHs UX
BBICOKOI1 4y BCTBUTEIBHOCTH TPEOYETCs OXJIaXeHHe IO BECbMa HU3KHX TEMIIEPATyp.

Komanpma, cocrosimasi w3 wuccienosatenell yHusepcuteTa Bynmeprand, I'epmanusd, u
GpaHiysckoro ormeneHns meeiinapckoit kommanuu ST Microelectronics, paspaborana CMOS-
KaMepy, CIOCOOHYI0 CHAMATh BHAEO B TEPArepLIOBOM AHAMA30HE.

Orta KaMepa, OCHOBOH KOTOPOH SBISI€TCS KpPeMHHEBas TPAaH3UCTOPHAs MaTpPHLA, UMEET
Bcero 1024 nuxcensa. Co3naHne MaHHOH KaMephl AEMOHCTPHUPYET, YTO TepareploBbie TEXHONOTUH
BCKOpE MOIYT CTaTh ACLIEBHIMU U 001enocTynHpIMH. CKaHUPYIOMHE OETEKTOPHI ¢ €AHHCTBEHHBIM
MIUKCEIEM CTOAT OKONO 10 THICSY JOJUIAPOB, MOSTOMY MOSBJIEHHE IETEKTOpPa, KOTOPBIH MOXET
BBIITY CKaTh JIF0OO0 IIPOU3BOAUTEIND IOy IPOBOJHHKOBBIX YHUIIOB, ABJISETCS HACTOAIIUM NPOPBIBOM.

Co3gaHue TepareproBOr0 TPAaH3UCTOPHOTO JAETEKTOpa SBIAJIOCH TpyAHellel 3azauefi,
MOTOMY, YTO JaXe Camble Jiydline oOpa3ibl KPEMHHEBBIX TPAH3UCTOPOB He MOryT paboTaTh Ha
94acTOTax BbILIEe HECKOJIbKUX COTEH rHrarepl, He NpUOIIKAiCh K KPalo TeparepLOBOro JUAana3oHa.
310 OrpaHuveHre OOYCNABIMBAETCA TEM, YTO 3JIEKTPOHAM TpeOyeTcs Kakoe-TO Bpemsl, 4TO Obl
(u3HUeCKd NMEepeMeCTHThCA C OJHOTO Kpas KpUCTalia TPaH3HCTOpa K ApyroMy. JTa 3alepikka
o0yCaBnuBaeT YacTOTy cpe3a TPAaH3UCTOPA - MAKCHMAJbHYIO YacTOTy, KOTOPYIO CHOCOOeH
nepenatsb depes3 cebst TpansucTop. B 1996 roay ¢usukun Mumens sakonos (Michel Dyakonov) u
Maiikn Ilyp (Michael Shur) Teopernuecku nokasajy, YTO OrpaHHYEHHME YaCTOTHI Cpe3a MOXET
OBITH MMPEONOJEHO B MONEBBIX TpPaH3UCTOpPaX ocoboro Bupa. M XOTs Bbille 4YacTOTHI cpesa
TPAaH3UCTOP YK€ HE CMOXET YCHWIMBATh CHUTHAJ, IIO[ABAacMBIi HEMOCPEACTBEHHO B KaHal
TPaH3KUCTOPA, OH OyAET NepeaaBarh ero no4YTH 0e3 HCKaKEeHHIA.

Martpura TeparepnoBoii kameps! ObUla IpencrasieHa Ha MexnyHapoaHOii KOH(pepeHIH
mo tBepaotenbHbiM cxemaM (International Solid-State Circuits Conference), npoxonusiueii B Can-
Opaniucko. TpaH3UCTOPBI MATPHULIBI U AHTEHHBI BBIIIOJHEHbI HA OHOM KPEMHHEBOM KPHCTAJLIE C
HCIIOJIb30BAHNEM 65-HM TEXHOJNOTHH. MaTpHLia YCTaHABIMBAETCS C3aH JIMH3BI, H3TOTOBJICHHOMH U3
KpeMHUs1, KOTOpasi, B OTIIMYHE OT CTEKJa, IPO3payvHa B TepareploBOM AuamnasoHe. I'otoBast kamepa
MOXET CHHMaTh C YaCTOTOM 25 KaapoB B CEKYHAy, MOTPeOJsieT COBCEM HEMHOrO SHEPrUv H

TTOOKJIFOUAETCS K APYTHUM yCcTpoicTBaM uepe3 untepdeiic USB.
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MepcrneKTUBbI Pa3BUTUSA UCCNEA0BAHNIA TeparepLOBOro U3y4YeHus

Puc. 57
BHeLHWIA BMA TeparepL,0Boro npueMHm1Ka

MepcnekTMBHAs cUCTEMA BUAEOKaMep CrOCOBHA BbIYMCIIUTDL YeNOBEK, HECYLLLETO XON0AHOEe
opyxue. CreupanbHbiM 06pa3oM MOArOTOBMIEHHAs Kamepa Crnoco6Ha Ha paccTosiHuM Ao 20 M B
TONMe OMpeaenuTb YenoBeKa, KOTOpPbI HECET 3a NasyXoli HOX MM NUCTONET.

[laHHas TexXHOMOrMs He HaHOCWUT Bpeda YenoBeKy, TaK KakK OHa /iMllb W3MepsieT
TemnepaTypy 06beKTa 1 NMocpecTBaM C/I0XKHOFO anropuTMa onpefenseT Haluuue unm oTCyTcTBue

OnacHbIX NPeaMeTOB.

KomnakTHas gocmoTpoBas TeparepuoBas Kamepa Ob6pasel, Nel

Puc. 58
BHelHWIA BAA 4OCMOTPOBOI TeparepLoBoi Kamepbl O6pasel; Nol
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Tabnmua 19 - TexHMYeCKMe XapaKTEPUCTMKN JOCMOTPOBOI TeparepLoBoli kamepbl O6pasel; Nel

JNeKTPUYECKME XapaKTePUCTUKN

MoLHOCTb 80 BT
HanpsxeHve nutaHua 90 - 264 B nepemeHHOr0 ToKa, 47/63 'L,
MexaHn4yecKkue xapakTepucTuku
"abapuTsl 556 (L) x 204 (B) x 656 () Mm
Macca 24 kr
30Ha HabnaeHns 3..15m
MapaMeTpbl OKpY>XatoLLeli cpeipl
Pabouas Temneparypa +5...+45°C
OTHOCUTE/IbHAA BIAXKHOCTb 95% HeKoHAeHcupyemas
MapaMeTpbl TeparepLoBOi KaMepbl
Mone npocmoTpa 0,75 (W)x 1,5(B)4,5m
"ny6uHa peskocTn 6eckoHeYHa
CeHcopsbl 0,25 'y naccuBHaa cyMThIBaKOLLLAA MaTpuLa C AuanasoHoM
yacToT +/- 20 'y,
LiBeTHaa kamepa CCTV nnm NIR CCTV Kamepa

MHdopmaums 06 n3obpakeHun  4yactoTa Kagpos: 6 'y,

B0O3MOXHOCTU UHTerpawmm
KomnnekT paspabotunka SDK npegHasHayeH 415 COBMECTUMOCTM Kamepbl C pas/iMyHbIMK
cuctemamm 6esonacHocTU. OLHOBPEMEHHO MOXHO YMpaB/sTb HECKONbKAMU YCTPONCTBaMU Mpu

noMoLin nporpaMmmHoOro obecrneyeHuns, KOTOpPOE MOCTaB/NAETCA B KOMIJIEKTE C Kamepon.

Puc. 59
MpumMep paboTbl AOCMOTPOBOIA TeparepLoBoi Kamepbl Obpasel, Nel

B AnoHun paspaboTann nOpPTaTMBHYK Kamepy C BbICOKOM YYBCTBMTENbHOCTbIO K
TeparepueBomy (T-wave) 3MeKTPOMarHUTHOMY u3nyyeHWto. Camas KpynHasi 4YacTb YCTpOMCTBa
nmeeT AnnHy Bcero 18 cm. Ans paboTbl ¢ HAM He TpebyeTcs creunasibHoe oxnaxaeHne. Matpuua
knacca QVGA no3BONSeT AenaTb CHUMKM C paspewleHnem 320 X 240 nukcenein ¢ 4acToTol
60 KagpoB B CeKyHAy. B oTAMuMe OT HOBOrO MPOAYKTa, MMEIOLMeCs ceilvac Ha pbiHKe Kamepbl
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BK/MHOYaKT C/I0XKHYKO ONTUKY, UMEKOT ra6ap|/|Tb| METPOBOIo MacwTaba, a Ha nonyvyeHmne ogHoro

CHUMKa 3aTpavynBatoT HECKO/IbKO CEKYHA,.

Puc. 60
Teparepu0Bas Kamepa

MpounsBognTenb COO6LAET, YTO He COCTaBUT Tpyaa YBeNUUUTL paspelleHne go 640 x 480
MUKcenein. Yske co3f4aH KBaHTOBbIA KackKaj Na3epOB KaK WCTOYHWUK M3/TyY4eHUS AN BOSH B
TeparepLoBOM [AuanasoHe. Takue 4acTOTbl BbICOKM [/l 3MEKTPOHHbIX TEXHOMOTUA 1
MoNynpoBOAHNKOB. TeM He MeHee, MCCNeAoBaHWA MPOABUraloTCs 6narofaps MNOTeHUMabHbIM
BO3MOXXHOCTAM MCNO/b30BaHNSA 3TUX 31EKTPOMArHUTHbIX BO/IH B CBEPXBbICOKOCKOPOCTHBIX (0KO/0
100 6umT/Cc) 6eCNPOBOAHBLIX KOMMYHUKALMSX.

MpenaTcTBMeM B paboTe 6bla BUAMMBIA Anana3oH BOfH. OBbIYHbIE NMH3bI, MPON3BOLUMbIE
13 MOHOKPWUCTaNINYECKOTO repmaHusi, 6bliM 3aMeHeHbl Ha TOHKYI0 MAEHKY M3 BbICOKOYMCTOrO
KPeMHUS U napuneHa. 3TO YBeNMYWIO NpoHMUaemocTs onTukn ¢ 30% po 95%. KoHcTpykums
YCTPOWCTBa OCTanacb HEM3MEeHHOM, HO B AOMOSIHEHWE K ONUCaHHOW MOAM(MKALMM ONTUYECKUIA
CeHcop OblN NOKPbIT TOHKOM MeTanIMyYeckon MaEHKOW, yBeNuumBLUEeld YyBCTBUTENbHOCTb B 6-10
pa3. B 06uieil cnoxHocTu mapameTp Bbipoc B 100 pa3 Mo CpaBHEHMIO C NPeACTaBeHHbIMK Ha
pbIHKe 06pa3sLamu.

YCTpONCTBO  (PUKCUPYeT 3/MEKTPOMArHUTHblE BOJHbI,  UCMO/b3Ys  600METPUUECKNI
npuHumn. OTAenbHble NUKCeNM (OPMUPYIOTCS pasMeLleHneM MAEHKM U3 OKCUAa BaHaaus Ha
OCHOBE M3 MNEHKN HWTPUAA KPEMHWS, MPOW3BEAEHHONW C MPUMEHEHWEM  TeXHOMOormu
MUKpPO3neKTpoMexaHuyecknx cuctem (MEMS). Koraa BonHbI nornoLwatoTes, Temneparypa niéHKu
pacTéT, W3MeHSIS 3MEeKTPUUYECKOe COMpPOTMBAeHMe. B 6OMbLUMHCTBE CEHCOPOB WCMOMb3YHTCA
nosynpoBOAHNKN Bpofe apceHuga rannmsa (GaAs) nam gochumga nHams (INP), HO OHM CNOCOOHLI
06HapY>XUTb TO/TbKO CyOMWUMIMMETPOBbLIE BO/HbI HWKe 0,5 TrL u, K TOMYy >Xe, LOPOrOCTOALLM.
HoBas pa3paboTka peluaeT 3Tu npobneMbl. O6nacTb MPUMEHEHUS KaMepbl - aHaiu3 NPOTEMHOB W
Apyrux MaTepuasnoB, MpoBepka MouTbl. lccnesosateny OXWAAIOT, YTO Terepb BbIMOHEHUE
HEKOTOpbIX 3afa4 b6yAeT 3aHMMaTb BCEro CeKyHfbl, a He Yacbl, Kak paHee, HanpumMep, npv TOYHON

WAEHTU(DVKALMM BUPYCA FpUNNa UK NoaHON NPoBepKM MMMOPTHO 3aMOPOXEHHOI MPOAYKLMN.
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7.4 PexoMeHAALMH O NPHMEHEHHI0 NPHEMHHKOB TEParepuoBoro AMana3oHa

TeparepiieBoe paguOBUACHNE PA3BUTO ropa3go MeHbIe, YeM MpUOOpPhI BUACOHAOMOAECHN),
MEpeYnCICHHbIE paHee, YTO OOBACHATCS HepasBUTOH dJIeMEHTHOH 0a3oif OaHHOrO HacTOTHOIO
nuana3oHa. Habmromaercs MOCTOSTHHBIN IPOrpecc B pa3BUTHHU JAHHOTO HATpaBlieHHs. JlOCTONHCTBO
TeparepLeBOro U3TyUeHUs 3aKII0UASTCs] B MEHBIINX MOTEPSIX B CPeJie MO CPABHEHUIO C BUAMMBIM U
UK nuanazonamu. OCHOBHBIM HENOCTATKOM TEParepleBOro W3JIy4eHHs SBJIAETCA HeOOXOIUMOCTh
MMETb MATPULY ¢ NUKCESIMU MIJUIUMETPOBOTO AUANa30Ha.

B Hactosimiee Bpemsi HauOouiblilee INIPUMEHEHHE BHUIEOHAONIOJEHHE B TeparepleBoM
OUana3oHe HaIlJIO B CTAOHAPHON JOCMOTPOBOH TEXHUKE.

Ha naHHOM 3Tame NpHMEHEHHe NPHEMHHMKOB TEparepLioBOTO AMANa3OHA HUMeEeT MeCTO
TONBKO B OTHENBbHBIX ClIy4asx, HO, BO3MOXKHO, C Da3sBHTHEM [aHHOIO HaIpaBieHus Oyner

BO3MOXKHO IIPHMEHSTh JaHHbIE YCTPONHCTBa OoJiee MUPOKO.

67



8 KombuHauus o63opHoii PJIC ¢ B1uaeokamepoi unv TensioBU30poM.

O6pasel, Nol

BHeLwwHwiA Bug PJIC B KOMOGMHaL MK C TEMI0BN30POM

PJ/IC npegHa3HadveHa A1 06HapY>KeHWs TPAeKTOPMUIA ABMXKYLLMXCA 06BEKTOB Ha OTKPLITON
3eMHOI MOBEPXHOCTW, a TakXke AN 0GHapY>XXeHUS TPaeKTOpWiA ABWMXKYLUMXCA 06BLEKTOB (BOAHbINM
MOTOLMKA, NIOfKA, CYAHO U T.A4.) Ha BOAHOI MOBEPXHOCTW B Mpefenax CBOero pabouero cekropa.
P/IC o6ecrneumBaeT ChefylolWy0 BbIXOLHYIO TPAEKTOPHYKD WHGHOPMAaUMI0O MO Kaxaomy U3
06Hapy>eHHbIX 0OBLEKTOB: AaflbHOCTb, a3MMYT, BEKTOP CKOpPOCTW, M/OWafb OTpaXaTe/bHOow
MOBEPXHOCTY M TN 0ObeKTa.

O6nacTv NPUMEHeHUs:

- KOHTPO/b 6OMBLUMX MO M/IOWAAN OTKPbITHIX TEPPUTOPHUIA, B TOM YMC/E: TOCYAapCTBEHHbIE
rpaHulpbl, MOpPCKMe M0GepeXkbs, aspoOApOMbl, aKBAaTOPUM  PEYHbIX, MOPCKMX TMOPTOB U
BOAOXPaHWUANLY, U T.4.;

- KOHTPO/Ib  MPOTSKEHHbIX  KOMMYHMKaUWiA, B TOM  UWCMe:  XKe/e3Hble  [A0poru,
Tpybonposogbl, I3M n 1.4,

OCHOBHble NpenMyLLIeCTBa 1 0COBEHHOCTU:

- OTCYTCTBYE HEOOXOAMMOCTU NULIEH3MPOBAHNS YaCTOTHONO f1anas3oHa;

- HM3Kas MOLLHOCTb 3/1EKTPOMArHUTHOIO U3MYyYeHus;

- HE3aBMCMMOCTb PaboTbl OT MOFOAHbLIX YC/OBMIA, 33AbIMAEHHOCTU 1 BPEMEHU CYTOK;

- IErKOCTb YCTaHOBKM W HU3KUE 3KCMNyaTalMOHHbIe 3aTpaThl;

- HU3KOoE 3Hepron0Tpe6neH|/|e 1 6e3onacHbIi YPOBEHb MUTAKOLWLErT0 Hanps>XeHUs;
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- BBICOKHH Temn OOHOBIeHMsI TpaekTopHOH wuH(bopMauuu ¢ OBICTpeIM OOHApY KEHHEM
HOBBIX TPAEKTOPHIA;

- HU3Kasl BEPOSITHOCTH JIOXKHBIX TPEBOT Onarojapsi aJanTUBHBIM aJTOpUTMaM (UIbTpaLHK
[IOMEX OT PaCTUTENBHOCTU U BOJIH;

- pacro3HaBaHue THa 00bEKTa,

- BO3MOXKHOCTb Pa3BEPTHIBAHUS CETEBOIl CTPYKTYpbl C B3aHMHBIM NEPEKPHITHEM pabo4mx

CEKTOPOB HECKOIIBKHX YCTPOMCTB.

Tabnmma 20 - TexHU4YeCKHe XapaKTEPUCTUKU CUCTEMBI

ITosnoca paboumx 4acTor o1 2300 no 2450 MI'y
CpenHsisi MOLIHOCTD M3NTyueHus1, He bomee 100 MBT
IIporsoxeHHOCTD pabodero cekTopa, He MeHee 3 000 m
MunuMabHas NaJIbHOCTh 0OHAPYKEHMs1, He Dosee 20 m
IMTupuHa pabouero cexrtopa, He MEHEE 90°
ITupunsa iyda aHTEHHBI IO YIJIY MECTa, HE MEHEe 23°
MakcumanbHast 1anbHOCTh OOHAPY KEHMSL:

- yejiosek, JI1P 0,5 kB.M, HE MeHee 2000 m

- TpaHcHoOpTHOE cpencTso, JIIP 3 kB.M, He MeHee * 3000 m
PazperueHue o AAIbHOCTH, He Gosiee 6™
Paspeuiere 1o paguaibHOii ckopocTh, He Oosee, km/4, (M/c) 0,6 (0,17)
JuanasoH pafuaibHbIX CKOpPOCTel 0OHAPY KMBAEMBIX OOBEKTOB, or 0,72 o 150 xkm/4
HE MEHEee ot 0,2 10 42 M/c
TouHOCTB OpeeNeHns JAIBHOCTH 00BEKTa, He Ooee 1M
To4uHOCT Onpesienenyst a3uMyTa 00beKTa, He bolee 0,5°
MakcHManbHOE KOJNHYECTBO OIHOBPEMEHHO BBIYHCIAEMBIX
TpaeKTOpuii 0OHAPYKEHHbIX OOBEKTOB, HE MEHee 100
Yacrora 0OOHOBJIEHHSI TPAEKTOPHOH MHPOpMAaLINK, HE MeHee 12T
Bpewmst obHapy KeHus TpaeKkTOpun 00beKTa, He Oonee ** 3¢
Buernue uarepdeiico RS-485, Ethernet
Jnanaszon pabovux TeMrepaTryp ot -40 o 60° C
TabaputHble pazmepsl, He Ooee 360x360x150 MM
Macca, He Gonee 3 kr
Jlnana3oH NUTaIKUX HANPSKEHUN or 10 1o 36 B
IoTtpebiisiemast MOIIHOCTD, He Dosiee 10 Bt
Cpennee Bpems HapaOOTKH Ha OTKa3, HE MeHee *** 60 000 u

* - IpHU BBICOTE YCTAHOBKY HaJl TOBEPXHOCTBIO HE MeHee 15 M

** _ [Py HAJTMYKH Y CJIOBHU# PAfHOBUANMOCTH B JaHHO! TOYKE ITOSBICHUS 00BEKTa
% 3k 3k

- pacyeTHasl BeJIMINHA
Cneundukanus TemIioBH3opa
Ha3nauenue: 3ai0ita IPOTSHKEHHBIX 00BEKTOB, OOHApY KeHHe U UAeHTUUKALMS Toeil Ha
OONBIIMX PACCTOSHMSIX HE3aBHCHMO OT IOrOAHBIX YCJIOBHH, KOrfa OOBIMHBIE TENEBUSHOHHBIE

CHUCTEMBI He CITOCOOHBI pacrno3HaTh Y€JIOBEKA, KOHTPOJIb TEXHOJIOTMYECKUX IMTPOLIECCOB.
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O6HapyxeHune aBTomobunsa - 7000 MeTpoB, Yenoseka - 40 2500 MeTpoOB;
MaoeHTudmkaums venoseka - 4o 2000 MeTpos;

AHannTVKa geiicTBuiA Yyenoseka - 4o 1500 meTpos.

TexHUYEeCKNE XapaKTePUCTUKN:

- HEOX/1XAaeMblii MUKPO6010OMeTP B (hokasbHOM naockocTu (FPA);

- fnanasoH UK cnekTtpa 7,5 go 13 MKwm;

- paspelueHne matpuubl 640x480 nukceneit;

- TeNI0BM30P KOMM/IEKTYETCA repMaHNeBO ONTUKOIA;

- 06BEKTMB C MOTOPM30BaHHbIM NPUBOLOM. O6BLEKTMBLI C (DOKYCHbIM paccTosiHueM 50 MM,
75 MM, 100 mm, 300 mm, 500 mm, 1000 mMm. CBeTOCU/IbHbIE O0OBEKTMBbLI C OOMLLUMM BXOAHLIM
3paykoMm, AnameTpom 06beKTUBOB 40 200 MM;

- MMHUMaNbHaa guctaHuma 0,4 M, MakcumanbHas 3aBUCUT OT (DOKYCHOro pacCTOfHWS
06beKTMBA U anepTypbl, BXOAHOTO 3payka, AuaMeTpa 06beKTmBa;

- TeMnepaTypHas 4yBCTBUTENbHOCTL OT 0,07 °C go 30 °C (Tpn AvanasoHa);

- n3mepsieman Temneparypa: ot MuHyc 20 °C go +120 °C; ot 0 °C go 350 °C; ot 180 °C go
1500°C;

- KOHTPO/b 1 Nepegaya usobpaxeHms: 16-bit uudposoin kaHan Ethernet.

6 Mavens ynpasnesus V)5, Thn gocTyna - agmunvcTpatop. 11.29656 2013.06.13 2:30:23 PM 07/04/2(

Cron PaGoraer E E3syK ?  Nogoxasw [ Ceresod agpec: 1

PayOTIGLYOHBIKOVTEIC Babsican
Vayee Baioads Beecraoms  Coctos YiMesiemte nonoxeste TpuceTsl | 3axear uen | ornagka
MeoporHa,: 15 I I
Qopocts Heen
= B
Sp  Pan+
3orw| e flonortncttosw| Kapra [Otnagka
Cratyc: Konuecrso:
NOID  FPsamTun fany Pan AT i/ *
11403 0 2610 -1 ”

2121 1801 0 BBS5 B -7

MendPro; Qe AP0, BuoiindPor:

Radescan  Hacrpoiic COM9: 11S2006wmT/c Tx: 76 Rc 208 Baifr 8 RicBuf: 34 Bay 8 TxBufi 13 o
Puc. 62
BHeLwHWIA B1A 3KpaHa MOHUTOpPaA
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Pagap B kom6uHaumm ¢ Tennosusopom Obpasel, No2

Puc. 63
BHeLlwHWiA BMA pafapa B KOMOuHaumMy ¢ TernnoBusopom O6pasel, No2

OcobeHHOCTH

- YaCTOTHbIA  Auana3oH, He Tpebylowwuii cornacoBaHWs nNpu  3KCmayaTauum C
KOHTponupytowmmm opraHamu I'KPY;

- OTCYTCTBUWE HEOOXOLMMOCTY NULEH3MPOBaHNSA YaCTOTHOIO A1ana3oHa;

- HM3Kas MOLLHOCTb 3/1EKTPOMArHUTHOrO U3Ny4YeHUs:;

- HE3aBMCUMOCTb PaboThbl OT NMOrOAHbIX YCN0BWiA, 38bIMNEHHOCTU U BPEMEHU CYTOK;

- NerkocTb YCTAHOBKW W HU3KMWe 3KCM/lyaTalMOHHbIe 3aTparthl;

- HAOEXHOCTb U CTabWNbHOCTLIO MNapaMeTpoB B TeYeHWe nepuoja 3Kcnyaraumm,
06yCnoBMeHHasA OTCYTCTBMEM MEXaHUYECKOr0 CKaHMPYHOLLEro YCTPOIACTBa;

- Mafblil  MHTEpBa/l BPEMEHW OOHOBMIEHMS TPaeKTOPHOM WH(opMauMn ¢ ObICTPLIM
06Hapy>XeHMeM HOBbIX (MOABASAOLLMXCA) 06BEKTOB;

- HU3Kas BEPOSTHOCTb JIOXKHbIX TPEBOr 6arofaps aganTWBHLIM anroputMaMm QuabTpaLum
MOMeX OT PacTUTENIbHOCTW Ha 3eMHOI MOBEPXHOCTY WK BOMH Ha BOAHOW MOBEPXHOCTY;

- pacno3HaBaHue Tuna 06bLeKTa;

- BO3MOXHOCTb Pa3BepTbiBaHUA CETEeBOW CTPYKTYpbl M3 HecKonbkux PJIC ¢ B3avMHbIM
nepeKpbITUEM PaboUnX CEKTOPOB HECKOMbKMX YCTPOMCTB;

- OTKPbITbIA NPOTOKON ANA MHTErpauuu ¢ BHELUHUMU UHAOPMALMOHHBLIMU CETSMU, B TOM

yucne gna nHTerpagum ¢ onTuYeCKMMmM 1 Ten10BU3NOHHBIMU CpeacTBamMu Ha6l'|f0,qul/IF|.
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Bapuant MoOMIbHOI KOHCTPYKLHH pajapa

P aJgap MOXKET UCIOJb30BATHCA I OpTraHu3alunu MO6I/IJ'[]:HI>IX MOCTOB IJIA KPYTJIOCYyTOYHOIO
KOHTPOJISI OTKPBITHIX TEPPUTOPHUIl CYIIH, aKBATOPHUE, MPUOPEXKHOH MOJIOCH], a TaKXKe MOACTYIIOB K
0cob00 BaxubiM OObekTaM. COBMECTHO C TEIUIOBHU30OPOM, pajap MOXET ObITb NpPHMEHEH UL
Pa3BEAbIBATCIIbHBIX uenel‘/i B J'llO6bIX MOroAHBIX YCIIOBUAX.

IIporpammuoe obecniedeHue Ui KOHTPONSA JBIDKEHHS OOHAapy)keHHBIX OOBEKTOB
MpeAIoNaraeT «yCTaHOBKY» TPaHHL OXPaHSAeMOH TEPPUTOPHHM Ha Kapre MecTHOCTH. llpm
nepecedeHld YCTAHOBJIEHHBIX TPaHUL HapyLiuTeneM (WM TPYNNoOW HapyluuTeseil), oneparopy

BBIACTCA TPEBOXKHOC coo01eHue ¢ YKa3aHHUuEM MeCTa HapyLINUTEJIA Ha KapTe.

Tabnuna 21 - Texaudeckue XapakTepucTHku panapa O6pazen Ne2

Pabouyas yacrora 2 450 MI'u
Cpenssisi MOIIHOCTD M3JTy YeHMs, He Dostee 100 MBT
MuHHMaJIbHAsL JATBHOCTh OOHApY KeHusl, He bonee 20 m
IMupuna pabodero cekropa no asuMyTy 90°
ITTupuna paboyero cekropa Io yriy MecTa 23°
MakcumabHas AATbHOCTH OOHAPY KEHUSI:
yejosek, JIIP 0,5 kB.M, He MeHee 2 000 m
TpaHcnopTHoe cpenctso, TP 3 kB.M, He meHee™* 3000 m
PasperiieHne o najapbHOCTH, He OoJiee 6m
PasperieHne no paauajabHON CKOPOCTH, He Oojiee 0,6 km/u
JHuanasoH paguanbHBIX CKOpPOCTeli 0OHAPYKUBAEMBIX OOBEKTOB, HE
XyXKe 0,72...150 xm/4
TounoCTh ONpeneneHys NajJbHOCTH 00BEKTA, HE XYIKE 1M
TouHOCTB OmpesieNeHns a3uMyTa 00OBEKTa, HE XYXKe 0,5°
MakcuMapHOe KOJIIMYEeCTBO ORHOBPEMEHHO BBIYHCIIAEMBIX
TpaekTopuii 00HApYKEHHBIX 0ObEKTOB, HE MEHEE 100
Yacrota oOHOBICHNA HHPOPMALINY O TPAEKTOPUH, HE MEHEE, 12 pa3 B CeKyHIY
Bpewmst obHapykeHus TpaekTopun 00beKTa, He Ooee ** 3¢
Tunel pacro3HaBa€MbIX 06'beKTOB - 3¢MHaA MOBEPXHOCTDH JKusorHoe
Yenosek
I'pynna moneit
TpaHCIOPTHOE CPencTBO
- BOZHas1 TOBEPXHOCTh BonHerit MOTOLIUK
Jlonka
CynmHo
JlramasoH pabodux TeMIepaTyp -40...+65 °C
TaGaputHbie pa3mepsl, He Oojiee 360x360x150 mm
Macca, He Gonee 3 kr
HomuHai nuraronero HanpspkeHUs +10...36 B
IoTpebisieMass MOLHOCTb, He GoJiee 10 Bt

* - IIpU BBICOTE YCTAHOBKH HAJ| MOBEPXHOCTHIO HE MeHee 15 M.
** - IPH HAJIMYHK Y CIIOBHIA KIIPSIMOi» PaJMOBHANMOCTH B TOUYKE MOSBICHHS OOBEKTa.

**¥ _ pacyeTHasl BeIMYKHA.

72



Mob6UNbHBbI pa,qI/lO]'IOKaLI'I/IOHHO-TeI'II'IOBI/IBI/IOHHbll?i KOMMJIEKC KOHTPO/A HaTCI'BO,CI'HOI‘/JI

o6cTaHoBKM Obpasel, Ne3

Puc. 64
BHeLwHWIA BUA KomMnekca

Komnnekc o6ecneynmBaeT BO3MOXHOCTb ObICTPOrO pasBepTbiBaHWA B HOObIX TOYKax
KOHTPONMPYeMOro paioHa. ba3oBoe Laccu - aBTOMOOWAb MOBBILIEHHOW MPOXOAUMMOCTY «Ypas-

43206». Bpems pa3sepTbiBaHWA - 15 MUH.

OCHOBHbIle yHKUNN:

- 06Hapy)XeHue, pacro3HaBaHWe U aBTOCOMPOBOX/EHWE BCEX TUMOB HaABOAHLIX Lenei c
nonyyeHnem mx opMynspos;

- OTOOpaXKeHWe  PafMONOKaLMOHHOW  MHAOpMauuM Ha  (OHe  3MeKTPOHHOW  KapThbl
KOHTPO/IMPYEMOr0 PaiioHa;

- aBTOMATMYeCKoe HaBeAeHWs! CPeACTB HabMofeHWs W CMeXEHWs 3a HapyLMTensmu
OXPaHHbIX 30H;

- BO3MOXHOCTb WMHTErpUpPOBaHMSi B aBTOMAaTU3MPOBaHHbIE CUCTEMbI cHopa M 06paboTKM
nHopmaumn. lMNepegaya pagnvonoKaUMOHHON WMHGOPMaUMU W BUAEON300PKEHNS B pPeabHOM

MaclITabe BPEMEHY MO MPOBOAHBIM U PafuMoKaHaiam.

CocTaB KommMiekca

CucTtema KOHTpPO/1s1 06CTaHOBKMN:
- pafMonoKaLMoOHHas CTaHUmA.
OnNTNKO-3NeKTPOHHAA cucTema:
- TENI0BM30P;

- BUAEOKaMepa;

- Na3epHbIin ganbHoOMep
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Cucrema Tonorpaduueckoi NpHBSI3KH H OPHEHTHPOBAHHS:
- 3NIeKTPOHHBIHA MarHUTHBIN KOMIAC,

- cny THUKOBbI HaBurauoHHbIH npueMHuk (IJIOHACC u GPS);

- CUCTE€Ma aBTONOPU3OHTHPOBAHUS OINTHKO-JJICKTPOHHBIX CPEACTB Ha6J'lI'OI[eHI/I$I.

CHcTeMa CBSI3H H nepeaays AAHHbIX:

- panuopeneiiHas CTaHIMSA C AaJbHOCTBIO 10 20 KM;
- MOZAEM C JAJIBHOCTBIO 10 20 KM;

- YKB pamuocTaHiys 1 TeneoHHast CB3b.
ABTOMATHYECKAS] CHCTEMA TEXHHYECKOro AHATHOCTHPOBAHHSA
HNudopmannoHHO-H3MEPHTEIbHAS CHCTEMA
Cuctema xu3HeoGecneyenms:

- OTOIUICHHE,

- BEHTHIISILYS,

- KOHAUIITUOHUPOBAHUE.

JIeKTpONHTAHHE:

- BO3UMBIH JIEKTpOarperar,

- [IPOMBIIIJICHHAsA CETh,

- 6opTCeTh TPAHCIIOPTHOTO IACCH (ABapUIHBIN PEXUM).

Tabmuma 22 - TexHUUECKIE XapaKTEPUCTUKN KOMIIIIEKCa

PaguosokanmoHHAsi CTAHUMSI

JaJbHOCTE 00HAPYXKEHUSs bonpuas nenb 20 NM*
Cpennsisi 11€J1b 15 NM
Majas uenb 12 NM
CBepxmaJias uejib 4 NM
Jlanas3oH u3ayyeHust 3cMm
IorpemHocTi H3MepeHUs1 KOOPAHHAT Ilo HanpaBieHUIO 0,3°
ITo manbHOCTH 10 M
Bugeoxamepa, 1BEeTHOI M UepHO-0e1blii pe;RUMbI
JansHOoCTh OCHAPYKEHUsI C BEPOSITHOCTBIO He | OonbIuast | cpenHss Malasi | cBepxmasas
menee 0,8 pu MPO3PaHOCTH HE MEHee 1eJTb LieJb LEeNb LesTb
0,7...0,9 memwxymuxcs 1 HenoaBIXKHBIX Heneid | 1o 18 NM | no I0ONM| no5NM | no2 NM
Ions 3penus (rpam) y3KO€ CpeiHee | MIMPOKOE
1,2x0,9° 6,9x5,7° | 21,7x17,9°
MiuHumajbpHas pabodasi OCBEIIEHHOCTh yepHo-0enoe LIBET
0,01 nx 0,14 nx
MakcuMaibHOE YBEJIHUCHHE 30 xpat
JluamnasoH JjiiH BOJIH 0,4...0,8 MKkM
Pazpernenne 762x572
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IponomxeHue TabauLbl 22

TenaoBuzop

JanbHOCTb OOHApPYKEHHUsI C BEPOSITHOCTHIO HE Oonpmast | cpenusas | Mamas | cBepxmanas

menee 0,8 mpu mpo3paunoctu He MeHee 0,7...0,9 Lenb 1eb uenb Lenb

JBIDKYIINXCS M HEIOABIKHBIX Lieeit 20NM 12 NM 5SNM 2 NM

TTonst 3penust y3K0e cpenHee | IIMPOKOE

1,7x0,4° 6,9x5,5° | 21,7x17,5°

Jnamna3oH AJUH BOJH 3,7..4.9 MKM

Pazpemenne 640x512 nmkceneit

JlazepHbIi AaJIbHOMEp

PaGouast AJIMHA BOJIHBI 1064 HM

IIpenen usmepeHus: JaIbHOCTH 20000 m

TouHOCTb U3MepEeHUsI 25m

YcaoBHs IKCIIYATAIHH

CKOpOCTh BO3YIHOTO TIOTOKA B 1moxonHOM NOJIOKESHUH 30 m/c
B paboueM nonoxeHne 15 m/c

Juana3oH pabouuii Temneparyp -40...+40°C

INoHmwxkeHnne atMocepHOE TaBIcHHE 525 MM pT.CT.

ArmocdepHbIe ocaaku 10 Mmm/y

*NM — mopckast muist (1852 m)

Kommnexcnas cucrema oxpanbt Oopasen Ned, prmouaromas PJIC, rennosnsop,

CHCTEMY BHAEOHAOIIOAEHHS

IIpumeneHue TEMIOBH3OPOB B cocTaBe Komiuiekca OGpasen Ned

Oco0eHHOCThIO KOMITJIEKCA SIBJIIETCS BO3MOXKHOCTD NPUMEHEHUs TeMJIOBU30POB COBMECTHO

¢ oObluHBIMH BHAeOKaMepaMu. TernoBusop He TpeOyer BHELIHel NMOACBETKH LIEJNH, MO3BOJSIET

OT 06pa>KaT1> LECJIU B YCJIOBUAX ILIOXOMt OCBCLICHHOCTH, CJIOXKHBIX METCOPOJIOTHYCCKHUX Y CJIIOBHAX,

MO3BOJIACT BUACTD HArPETHIC SJICMEHTbI MAllIUH 1 MEXaHU3MOB.

HpI/IMeHeHI/Ie TETIJIOBU30POB B COCTaBE IaHHOH CHCTEME MO3BOJISIET CyIUIECCTBEHHO MOBbLICUTH

3¢ dexkTHBHOCTL OXpaHbl TEPPUTOPHil U OOBEKTOB, TaK KaK IO3BOJSET BECTH HAOIMIOZECHHE IPH

(YTCyTCTBl/ll/l BHELIHETrO OCBCLUIECHUA.
Cocras CHCTEMBI:
- cepsep;

- BHElIHee 000PYyIOBAHKE;

- aBTOMaTH3HPOBaHHOE pabodee MECTO OTEPaTopa.

(I)yHKIII/IOHaJ'leble BO3MOKHOCTH:

- oOHapyKeHHue OBIKYIIUXCs 1ejel Ha paccTosiauu 10 1500 m;

- UI3BMCPEHNE NAJIBHOCTH, a3UMyTa U CKOPOCTHU ueneﬁ;
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- Knaccumkauma Lenein (Y4enoBek, rpynna ntofeid, aBTOMOOUIb, WHTEHCUMBHOE ABVXXEHWE,
noesd, BOAHbIV TPaHCNopT);

- aBTOCOMPOBOXAEHUE LieNeif;

- MIHTerpauums ¢ BUAEO M TENMO0BU3MOHHBIM 000PYAOBaHMEM, YNpaBNeHVe No KapTe;

- BUAeomnKcaums Lenei;

- Py4HOe ynpaBneHue BUAE0060PY0BaHUEM;

- CO3/jaHune 30H TPeBOru;

- (hopMMpOBaHM1e apXuBa;

- MOWCK B apXuBe Mo COBLITUAM U BPEMEHHbIM OTPE3KaM;

- aBTOMATMYecKas AnarHocTKa paboToCnoCOBHOCTU CUCTEMbI;

- aBTOMATMYECKOE MOCTPOEHME PafMONOKALMOHHON KapThl Leneid U HemoABUXKHbIX
OTPAKEHUIA;

- NPUBSA3Ka PaanoNoKaLMOHHON KapTbl K TONOrpaguyeckoit KapTe MeCTHOCTM.

OC06eHHOCTN CUCTEMBI:

- paboTa B Nt060e BpeMs CyTOK;

- paboTa B TSXKENbIX METEOPONIOrMYECKNX YCNOBUSIX;

- 3/1EKTPOMAarH1THas COBMECTUMOCTb C a3pOHaBUraLMOHHbBIM 060pYA0BaHUEM;

- YPOBEHb 3NEKTPOMArHNTHOr O N3nyYeHns COOTBETCTBYET CaHMTapHo-
3NMAEMMONOTMYECKNM MpaBunaM 1 HOpMam W ABASIeTCA NpefeNnbHO HU3KMM ANs 3TOro Knacca

CUCTEM.

Puc. 65
KomnnekcHas cuctema oxpaHbl O6pasel, Nod
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St UweH HMontor

Yausnenune Bug H»cTpo«u T[loHagb
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Puc. 66
CoBMmecTHas paboTta PJIC 1 TennoBm3opa B rpamyeckom NHTepdence

Puc. 67
TennoBM3nMOHHAA KapTUHKA B rpaprueckom nHTepdence



8.1 PeKomeHgauMu Mo NPUMMEHEHUIO KOMOMHaumn 0630pHoii PJIC ¢ Bnaeokamepoi

nnn TenN10B1M30POM

Kom6uHauums 063opHoit P/IC ¢ Buaeokamepol uam TennoBU30pOM ABASETCA AOCTaTOYHO
CMOXHOM W [JOPOroi CUCTEMON, KOTOPYH CrefyeT MPUMEHSTb B 0OCOObIX CAyYasX, TaKux,
HarpuMep, Kak 0XpaHa asponopTa, korga PJ/1C, ncnonb3ys cUCTEMY CeNeKLMN ABUXKYLLMXCA Lieneid,
Oy[eT 3axBaTblBaTh LienK, a BAeOKaMepa NoKasblBaTb M306paXKeHNEe HapyLUNTeNs.

KOpOTKO yKaXKeM, 4TO [acT Nofb3oBaTesnto MpUMeHeHVe KOMOMHauuu 0630opHoin PJIC ¢
BMIE0KaMepOii 1N TEMSI0BU30POM.

1) IP-BugeocepBep C BWAEOAHANNTUKOM MO3BOMSIET OCHACTUTL OXPaHsSeMbIli OOBLEKT
No6bIMM - TMNaMW  BUAEOHAGMIOLEHUS C  MOMOLLGK  eAMHOW, YHMBEPCANbHOW  MNaT(opMbl.
Monb3oBaTeNlb MOXET CHOPMMPOBATL (PYHKLMOHAN CUCTEMbI BUAEOHAONOAEHUS U KOMMYECTBO
BIAEOKAHAN0B MOA CBOW 06BLEKT UM 3ajaqy;

2) MonoXutenbHbIM KayeCTBOM AaHHOW CUCTEMbI SIBNSIETCS COBMeCTHast pabota PJIC wu
BMAEOKaMep, YTO MO3BO/ISET aBTOMATUYECKM NOJyYaTb BUAEOM306paXKeHNe 06HapPY>KEHHON Lenn ¢
Heo6X04MMOI (DOKYCMPOBKOWA Kamepbl M MacluTaboM M306paKeHus, 4TO He peann3oBaHO BO

MHOIMX CUCTEMaX OXpaHbl;

o e
ESERAN N /
RN - mimg,
Ar ) i(l_ o T 9%
R <OBBH aye(T B EZBIH)
Puc. 68

CoBmecTHasi paboTa PJ1C 1 BuaeoKamepbl

3) O6bluHO APM cucTemMbl OXPaHHOro TefneBuaeHWs He conpsbkeH ¢ APM PJIC, uto
BbI3blBaeT TPYAHOCTM NpU HabAOAEHUN 06BbEKTA C MOMOLLLIO BUAEOKaMepbl MO LiefeyKasaHuio oT
PNC;
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4) IlporpammHasi KjaaccuuKauusi LENEH, OTCIEKHUBAHUE HX MAapLIPYTOB MEPENBHKEHUS
3HAYUTECIbHO NOBBIIAIOT 3(1)(1)CKTI/IBHOCTI) CUCTEMBI OXPaHbI,

5) YnobcTBO KOHTPONA meieii Takke 0OYCIOBICHO TEM, 94TO KaXIas LeNb B rpaduueckom
uHTepdeiice MporpaMMbl HUMEET NHMKTOrPAMMY, VKa3bIBAIOIYI0 HA THI OOBEKTa, BEKTOP
nepeMelleHust u rpaduieckoe 0ToOpakeHHe TPAEKTOPHH MEPEMELIEHNS,

6) BaxHBIM TPEUMYLIECTBOM SBISIETCS M TO, YTO CHCTEMa IMO3BONSET YCTAHABIMBATDH
HEOOXOAMMbBIE MOJIb30BATENII0 TPEBOXKHBIE 30HBI, & TAKXKE YCTAHABJIWBATH AJTOPHTMbI PabOTHI
CHCTEMBI B 3aBHCHMOCTH OT OCOOEHHOCTEN MeCTHOCTH (JIEC, BOZIA, IOPOra);

7) Cucrema MOXET NPUMEHSITBCS HA 3HAYUTENBHBIX [UIOIA/IX OXPAHbI, TaK KaK MO3BOJISIET
UCIIONB30BaTh HpousBosibHOE KonuuectBo PJIC, cpencts BHaeoHAOMIOAEHWA M TETUIOBHACHUS,
paboraromux B equHON HMHGOPMALMOHHON cpene, MMeromedl oOmyr0 0a3y DaHHBIX M €IMHBINA

HHTEepdEC.

3ameuaHust o0Iero xapakrepa:

-B ciny4ae npumeHeHus kaHana PJIC cnepyer yuurbiBaTh 49TO OOHapyskeHue Leneit
BO3MOXXKHO C HEKOTOPBIMH OrPaHHYEHHsAMH, 4 UMEHHO - uenoBek npu JIIP ceeime 0,5 Mz, H
panuanbHON ckopoctH cBbitie 0,5 M/c — 500 M Py KOPOTKOUMITY JILCHOM, 0€3 BHY TPUHMITY JIbCHOIA
monyisitun  pexkume pabotbl PJIC (KH-pexxum) u 950 m npu pabore PJIC B pexume c
BHYTPUUMITYJICHOIT JHHEHHOH "actoTHOH Monymsammeti (JIUM-pexum). TpancopTHOE CpencTBo,
sonubie nenu (AP cabime 5 mM2) - 1000 M (KU pexcum), i 1500 M (JTUM pesxim);

- ocoboe BHUMaHHE CiieflyeT 0OpaTUTh Ha TO, YTO IJIS PA3JIMYHbIX LieJel HA OJJHOM y4acTKe
oxpanseMoll Tepputopun OyAeT pasNHYHBIM PACcCTOSHHE HX OOHApPYXKEHHUS, a TakXKEe BO3MOXKHO
HaJIMYHE CIEIBIX 30H B BUY OCOOEHHOCTEH pelibedha TEPPUTOPHH U €€ 3aCTPOHKH;

- CIefyeT yYWTbIBaTh, 4YTO HauOoyiee ys3BuMbIM 3BeHOM PJIC sBisiercsa  y3en
MEXaHUYIECKOTO CKaHMPOBaHMA. DJIEMEHTHI y3J1a HE BBI3BIBAIOT 3aTPyJHEHUI IPH HX 3aMEHE HO
mpu npuobperennu PJIC ux crenyer sximo4ats B coctas 3UIL TIpakruueckune ucnpitanusa PJIC
MOKA3aJIH, YTO B PEKHME CEKTOPHOr0 CKAHMPOBAHHA B KPAHHHUX MoJioxkeHHsX aHTeHHbl PJIC
3JeMEHTBI y3Ja NMOABEPraloTcs 3HAYATENLHOH JHHAMHYECKOI HArpy3Ke, UYTO MPHBOAHMT K
COKpAaIleHHI0 CPOKa Oe3aBapHiiHO# KkcILTyaTanud 10 1 — 1,5 rona.

IIpu pabore PJIC B CHOXHBIX KIMMAaTHYECKHX M METEOPOJIOTHYECKUX YCIOBHAX

HCO6XOZ[I/IMO OCYINECTBJIATH YCTAHOBKY Ha aHTCHHY PaaUONPO3pavYHOro 3alllUTHOrO KynoJa.
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9 Kamepsl MAIINHHOTO 3peHHS

Ionsitne «Kamepa MaIIMHHOTO 3PEHMsA» HE Omnpeelser Kakoi-mubo KOHKPETHBIH THUII
kamep. Kak mpaBmio, kK TakuM H3IENUAM OTHOCAT Kamepbl, IIO3BONSIOIINE BBINGIHTH U3
BUzieon300paskeHuss MH(POpPMaLMIO, KOTOPYHO HEBOSMOXHO MOJY4YMTh Opu HaOMIOAeHMH 3a
OOBEKTOM 4eTOBEKOM. JTO IOCTUraeTcsl TAaKMMH CBOMCTBAMM KaMep KakK BBICOKOE paspelieHHe,
BBICOKAsi 4acTOTa KaJpOB, IOBBIMICHHAs 9yBCTBHTEJIBHOCTH MATpUUbL JaHHBIE MapamMeTpsl B
Kamepax MaIllUHHOTO 3peHMs OObIYHO rOpa3fo BbIlE, YeM B Kamepax, NMPUMEHsSEMbIX B ObITy.
IloBbIIEHHBIE XapaKTEPUCTHKU TNPUBOIAT K TOMy, YTO TAaKHe Kamepbl MMEIOT ropasno Ooiee
BBICOKYIO CTOMMOCTb IIO CPaBHEHHIO C OBITOBBIMH KaMepaMu. B kamepax MaIlMHHOTO 3pEeHHs, Kak
MPaBUIIO, HE UCIIONB3YETCs C)KaTHe N300paXkeHHs U NepeiaBaeMble NaHHblE UMEIOT 3HAYUTEIbHbII
o0beM, i mepenadu KOTOphIX Tpebyercss uHTepdeiic ¢ BBICOKOH NMPOIMYyCKHOHW CIOCOOHOCTBIO,
Hanpumep USB 3.0.

Tunosoe pewreHne CHCTEMB! MALIHHHOTO 3PEHHUs BKJIFOYAET B Ce0S HECKONBKO CIIEYFOIIHX
KOMIIOHEHTOB!

- OZIHA MU HECKOJIBKO LM()POBBIX MM aHAJOTOBBIX kamep (4epHO-Oelble MM I[BETHBIE) C
COOTBETCTBYIOLIEH ONTUKOMN ISl MOJyYeH s H300paXkeH s,

- IpOrpaMMHOe  oDecriedeHHe IUisl MOJy4YeHus u3o0paxkeHuMit Juisi  oOpaborku. [l
AHAJIOTOBBIX KaMep 3TO OLUpPOBIIUK H300pakeHHUI;

- mpoueccop (KOMIbIOTEp HIIM BCTPOSHHBIH MPOLIECCOp);

- IporpaMMHOe OOecliedeHHe MAIIMHHOTO 3PEHHMs, KOTOpPOoe TpPEeNOCTaBIsAeT WHCTPYMEHTHI
Jutst pa3paboTKH OTAeNbHBIX IPUIOKEHHH MPOrPAMMHOTO 00eCIeUeHNUS,

- obopynoBaHue BBOAA-BbIBO/IA UM KaHAJIBI CBSI3H JUIs JOKJIAA O MOy YEHHBIX pe3yJIbTaTax,

- YyMHasi Kamepa: OJHO YCTPOHCTBO, KOTOpOe BKJIO4YaeT B cebsi BCe BbllleNepeyrCleHHble
MY HKTBL.

- CIeNUAIN3UPOBAHHbIE HCTOYHUKH CBeTa (CBETOMMOBI, JFOMUHECLICHTHbIE M TaJIOTCHHbIC
JIAMIIbI U T. 1)

- cienpuYHbIe MPUIOKEHHUsI TpOrpaMMHOro obecnedenus 1 oOpaboTku n300paxkeHud u
00Hapy KeHNs1 COOTBETCTBYIOLIUX CBOHCTB,;

- JaTYUK JJsI CHHXPOHM3ALMH 4acTell oOHapy»keHHs (YacTO ONTHYECKHMH WM MAarHWTHBIHA
JIATYUK) JJTs1 3aXBaTa U 00paboTKH M300paskeH N,

- IPUBOZbI OMpENENICHHOH (OPMbI HCIONb3yeMble MANA COPTUPOBKH WM OTOPachIBAHUA
OpaKOBaHHBIX JeTaJIei.

XoTst GONBLUIMHCTBO CHCTEM MAIIMHHOIO 3PEHHs IOJNIAraloTcs Ha «4epHO-Oesble» KaMephl,

HCIOJIb30BAHUE I[BETHBIX KaMep CTAHOBUTCSA Bce Oojee pacnpocTpaHeHHbIM siBieHueM. Kpome
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TOro, BCE Yallle CUCTEMbl MAlUMHHOTO 3PeHUs WCMOMb3yoT LM(POBbIE Kamepbl NPSMOro
MOAK/MIOYEHUs), & He Kamepbl C OTAE/bHbIM 3aXBaTUMKOM KafpoB, YTO COKPALLAeT PacXofbl M
YNpOLLAeT CUCTEMY.

«YMHble» Kamepbl CO BCTPOEHHLIMU MPOLIECCOPaMM, 3aXBaTblBAlOT BCe GO/bLIYIO [0/H0
PbIHKA MalUWHHOMO 3peHUs. LICMonb3oBaHWe BCTPOEHHbIX (M 4acTo  ONTUMMW3MPOBAHHbLIX)
MPOLIECCOPOB YCTPaHsAeT He0BX0AMMOCTL B KapTe 3aXBaTuMKa KaflpoB ¥ BO BHELLHEM KOMMbIOTEpE,
YTO MO3BOJISIET CHU3WUTb CTOMMOCTb U CMIOXKHOCTb CUCTEMbI, OBGECMeuMBasi BbIYMCAUTENbHYHO
MOLLHOCTb [N K&KOOW Kamepbl. «YMHbIE» KaMepbl, KaK MpaBu/io, [ELEBNe, Y4emM CUCTEMbI,
COCTOAILYMX M3 Kamepbl, MUTaHWS W/ BHELIHEro KOMMbiOTepa, B TO BPEMS KaK MOBbILIEHME
MOLLHOCTM BCTPOEHHOTO TpoLeccopa U LM(PoOBOro CreLyasM3MpoBaHHOr0 MpoLeccopa 4acTo
Mo3BO/ISET AOCTUTHYTb COMOCTABMMOIA WM 60/ee BbLICOKO MPOWU3BOAMTENLHOCTY U GOMBLUMX

BO3MOXXHOCTEM, YeM 06bluHble MK-cucTembl.

9.1 Tlpumep KaMep MALUMHHOIO 3peHuns

O6pasew, Nol

Puc. 69
Kamepa O6pasel, Nol
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Tabnuna 23 - OcHoBHBIE XapakTepuUcTUKH kamepbl O6paszen Nel

Tun kamepbl

UYepHo-6enast CMOS 1.3 Mnuke

Monens ceHcopa

On Semi VITA1300

Pasmep ceHcopa 1/2" KMOIT
Pasmep nukcens 4,8x4,8 MKM
MaxkcumanbHOe pa3pelieHne 1280x1024 nukcenei

CxopocTs nepena4uu npu
MaKCHMAaJIbHOM pa3pelieHun

150 xampos B cekyHOy

MaxcumaibHast CKOPOCTh
nepena4u

450 kagpos B ceKyHOy Ha paspeineHnn 640x480 mukceneit

AT

10 6ur

BriBog Buneo

8, 12, 16 u 24 6ur

@Dopmatsl H300paxKeHus

Y8, Y16, Mono8, Monol2, Monol6

Vcunenue

ABTOMATHYECKOE, PYIHOE, PEKUM "OOHOM KHOMKOU",
nporpammupyemslit gyepes I[10; ot O mo 18 b

T'amma-koppekius

Ot 0,50 10 4,00 y enuHNL

Bananc 6enoro

Pyunast HacTpoiika, aBTOMAaTHYECKast - HOCPEACTBOM
[POrpaMMHOro o0eceueHust

Iubposoii nuTepdetic

USB 3.0

CkopocTh nepenauy JaHHBIX

1o 5 T'6ur/c

GPIO (craHmapT pasbeMoB

TPUITEPHBIHA pazbeM

General Purpose Input-Output)

8-muHoBbIi Hirose HR25 GPIO pasbem

PexuMbl BHEITHETO Tpurrepa

0,1, u 15 (mo IDC crieuunduxariim)

CuHXpoHHU3aIMs Uepes BHELIHUI UJTH IPOTPAMMHBII TPUITED

CxopocTs 3aTBOpa ABTOMaTHYeCKast, pyuHasi HACTPOHKa, PeXKUM "OHOM
KHOIKOH", HACTpanuBaeMblil Yepe3 MporpaMMHOE
ofecrieueHye Wil BHEIIHUIH TpUrrep

Bpewmst sxcno3uruu Ot 1 ¢ 10 0,006 mc

BayTpenHsa naMsITh

32 merabaiita namsiTy Juisi KaapoB ¢ kamepsol, 1 MO
cBOOOHOI duiel-namsiTi

Kananer mamsatu

2 KaHaJia MaMsTH IS OJTb30BATENbCKUX KOHGUTy panuii

HaCTpOeK
PabGouas Temneparypa -0 no +45°C
OKPYJKaroIIeH cpesbl
Temnepatypa xpaHeHUs -30 no +60°C
[Tutanne +5 B + 20% or USB
Iotpebisiemas MOLIHOCTD MeHee 3 Br
Pa3zbem st onTuku C-mount

TabapuTHble pa3mMepsl

29x29%x30 mm (6e3 onTHKH)

Bec

58 r (6e3 onTukm)

Croeundukariys KaMepbl

IIDC Digital Camera Specification v1.32

CucremHbIe TpeOOBaHUS

Iponeccop, sxeuBanentHsiit Intel Core 17,

4 rurabaiiT onepaTHBHON namsTH u Oolee;

BHIeOoKapTa, sSkBuBanenTHast Nvidia GeForce 6 cepuu co 128
M6 Buneonamsita, Windows 7 (32, 64-6ura)

Ecmu na komnstiomepe omcymcemeyem unmepgiiec USB 3.0,
OOROJHUMENbHO HYXHCHO npiodpecmu konmponnep Point-
Grey USB 3.0 PCl-express 2.0 x1.
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10 BsauMmocBA3b Mexay XapaKTepuCTMKamu BUAEOKAMeEP W WX peakuueild Ha

BHELLUHNe BO3,qu7ICTBI/IFI

B npeablaylwux pasgenax  ObiiM  PacCMOTPEHbI  Mepbl  TEXHWUYECKOrO  XapakTepa,
Mo3BONSIOLME (PYHKLMOHMPOBATL CUCTEMAaM OXPaHHbIM TENEBM3NOHHLIM B YC/OBUSIX HU3KOW
OCBELLEHHOCTM 06bekTa HabMOgeHNs W NPU  BO3AEWCTBMM [PYrMX HEraTUBHBIX (haKTOpoB
eCTECTBEHHOI0 XapaKTepa, TaKMX Kak A0Xfb, TyMaH, 3afbiMneHve. OfHaKo, CreayeT YuuTbIBaTh,
YTO KPOME MPUPOAHBLIX HEraTMBHbLIX (akTOpoB Ha COT MOXeT OKasblBaTbCH W PasnnyHOe
BO3/EWCTBME CO CTOPOHbI 3/I0YMbILLIEHHMKA C LE/bo HapyLIEHWS paboTbl CUCTEMbI. Y CTORUMBOCTL
COT K KpUMWHasbHOMY BO3[EACTBMIO 3aBUCMT OT MHOTUX (DaKTOPOB TEXHWYECKOro XapakTepa
(BMa, CTemeHb BO3AEMCTBUS, TEXHUUYECKME XapaKTEpPUCTUKM 060pyAoBaHMs). [aHHble BOMPOCH

OyLyT pacCMOTPEHbI B Aa/lbHELIMX pasgenax peKoMeHaaLui.

10.1 OCHOBHble XapaKTePUCTUKW BULEOKAMep, C TOYKW 3PEHUSA BJIMAHUA Ha HUX

BHELLHMX CBETOBbIX BO3[eNCTBWIA

Tun matpuubl Bugeokamepbl. Bugeokamepbl pgenatca no tuny matpuy, Ha CCD -
matpuupbl (M3C) n CMOS- matpuubl (KMOIM). [aHHble MaTpulbl MO CBOMM XapaKTepuUCTUKam
OT/INYAKOTCA NO YYyBCTBUTENbHOCTU. Tunosas 4yBCTBMTENbHOCTL CMOS- MaTpuubl HaxoauTcs B
AnanasoHe ot 0.1-0.4 nk npu uynucne obwvektmBa 1.4 (F1.4). UysctBUTENbHOCTL Ayudwnx M3C
MaTpULLbl NPU aHANOrMYHbIX XapakTepucTukax 6yaeT B HECKO/bKO pa3 Bbiwe (0T 0.04 fo 0.1 fiK).

Pa3vep nukcena maTpuupbl. Yem MeHblUue pasmep NUKCens, TeEM MeHblle CBeTa Ha Hero
nonagaer W, COOTBETCTBEHHO, MeHblle OTKAMK MO0 HanpshkeHW Ha 3TO BO3felicTBue.

COOTBETCTBEHHO, YeM 60/bLLE LIar NUKcens, Tem Ny4dlle YyBCTBUTENIbHOCTb MaTpuULbl.

—  33BUCUMOCTb
UyBCTBCTBUTENIbHOCTU
maTpuubl (1K) OT pasmepa
nvkceneii B MaTpuue (MK),
ans CMOS TexHonoruu

Puc. 70
3aBMCUMOCTb YYBCTBUTENILHOCTM MaTpULLbl OT pa3Mepa MuKcenei B MaTpuue
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JuHamMAvecKnii AMana3oH MaTpHubl. J[HHAMHYECKHIl NHAMAa30H PaBeH ACCATHIHOMY
Jorapu)My 13 OTHOLIEHHS] MAKCHMAJIbHON BEJMYMHBI M3MEPSIEMOTO MapaMeTpa K MHHHMAJIbHOMY,
TO €CTb YPOBHIO IIyMa MaTPHLIbL;

D = Ig(Max/Min)

C yBenmdeHHeM pa3mepa MUKCeINs AMHAMHYECKHH JHAna30H MATPHLIBI BO3PACTAET.

CneuHA/IH3HPOBAHHBIC TEXHOJIOTHH M0 YBEJIHYEHHI0 AHHAMHYECKOr0 JHANA30HA
Buacokamep. MMeroTcss nBa OCHOBHBIX TEXHOJIOTMYECKUX PEIIEHHs, KOTOPBIE HCHOJB3YIOTCH,
‘ITO6I>I OGecne'-me BUACOKAMEPDI PACIIUPEHHBIM THUHAMHWYCCKUM JUAITA30HOM

- MHOXKECTBEHHOE OTOOpakeHHe KaJpa - BHAEOKaMepa 3aXBaThbIBACT HECKOJbKO IOJIHBIX
m3obpaxennit wim ero ormenbHbx obmactedl. Ilpu sTomM kKaxmas "kapTuHka" oOTOOpakaer
pasnuyHy!o 0b1acTh JUHAMHYECKOro auamasoHa. Ilocie uero kamepa OObEeIMHSET TH Pa3IHdHbIE
1300paXkeHNsT, 4TOOBI BOCIPOH3BECTH €OUHOEe W300paskeHHe C PACLIMPEHHBIM JHHAMHYECKAM
nuanazoHoM (WDR);

- UCIIOJIB30BAHUE HeﬂliHeﬁHbIX, O6bI‘{HO J'IOFapI/I(bMI/I‘IeCKHX, JAATYUKOB - B 3TOM Cllydac
CTE€NCHb YYyBCTBUTCJIbHOCTU IPU PA3IUYHBIX YPOBHAX OCBCIICHUA pa3jIuvHaA, YTO IMO3BOJIACT
obecreunTh MNPOKUET ANHAMUYECKHIT AUanasoH IPKOCTH U300paKeHUsT B OMHOM KaJIpe.

IIpuMensitoTcst  pasHble KOMOMHALIMM 3TMX JABYX TEXHONOrWH, HO Haubonee
pacnpocTpaHeHHast - TiepBast.

Jnsg monydeHHs ONHOTO ONTHMAIBHOTO M300pa)KEHMS M3 HECKOJbKUX HCIOJNB3yeTCs 2
MeToza!

- mapaIenpHoe 0ToOpakeHue U300pakeHus ABYX WK Oonee naTuHKOB, CHOPMUPOBAHHOTO
obmeii onTHueckoil cucteMoil. B sToM ciiyuae Ka)koblii JaTYMK 3aXBAaTHIBAET PA3IMYHYIO YaCTh
JUHAMUYECKOTO IMANa30Ha CLIEHBI 3a CYET PasIMYHOIO BPEMEHU 3KCIOHUPOBaHMS (HAKOILIEHHS),
Pa3IMYHOTO ONTHYECKOTo OCNabieHHs] B HMHAMBHAYaJbHOM ONTHYECKOM TPAKTE WIM 34 CYET
MCHOJIBb30BaHUs JATYMKOB PA3IHYHON Yy BCTBHTEIBHOCTH,

- IOCNIEZIOBATENbHOE  OTOOpaXkeHHe H300paXkeHHs, CHOPMHUPOBAHHOIO EAWHCTBEHHBIM
JaTYMKOM C pPa3IM4HbIMH BPEMEHAMM SKCHOHHMPOBaHUS (HakomieHus). B kpaiiHem ciyuae,
HPOM3BOAUTCA MO KpaiiHeil Mepe /iBa 0TOOpaXkeHUS: OAHO ¢ MAaKCHMAJbHBIM, a Apyroe - ¢ Gonee
KOPOTKHM BPEMEHEM HAKOTLICHHSL.

JlnuTenbHOE HAKOILUIEHHE OOECHeYHBAeT BHAMMOCTb HambOJEee TEMHBIX 4acTeil oObekTa,
OJIHAKO caMble ApKUe (parMeHThl MOTYT He NpopabaThIBATHCS M Hake MPUBOMUTH K HACBIIIEHHIO
¢oronpuemunka. KapTuHaka, moigyuaemasi ¢ MajbIM HaKOIUIEHHEM, aEKBATHO OTOOPAXKAET CBETJIbIE

(parmenTsl H300pakeHus, He IMpopabaTbiBast TeMHbIe OOMACTH, HAXOISIIUECS HA YPOBHE LIyMa.
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CurHanpHbIH mpoueccop n3oOpakeHus Kamepbl 00beauHseT 00e KapTHHKH, Oepst spKue YacTH OT

"KOPOTKOH", a TEMHBIE 4aCTH OT "IJINTEIbHON" KapTHHKH.

BruiBoa: kamepel, ocHamleHHbIe TexHoJoruamMu WDR, o0aagaoT noBbImeHHOMH
YCTOIYHBOCTBIO K BHEIIHEMY NAPA3HTHOMY CBETOBOMY BO3AeHCTBHIO.

Heobxonumo ormernth, 4YTO € OHHOMl CTOPOHBI MBI CTPEMHMCSI IOBBICHTb
4yBCTBUTEJLHOCTb BUIEOKAMED, UCHOJb3Ys CBETOCUIIbHBIE OOBEKTHUBLI M BBHICOKOUY BCTBUTENILHBIE
MAaTpHLblL, HO C IPYrod CTOPOHBI YMEHBIIAEM UX yCTOHYHBOCTh K KPUMHUHAIPHOMY BO3IEHCTBHIO

IyTeM BHEIIHeH 3aCBETKH OObEKTHBA.

10.2 OGocHoBaHHe TeXHHYECKHX PpeIIeHHH M MOAXO0AbI MpPH BbIGOpE PA3THYHLIX

BHIEOKAMep

OOGOCHOBaHHE TEXHHYECKHX pEIUeHHH HEeOOXOOMMO IPOM3BOAUTb C YYETOM OLEHKH
CYILIECTBYIOLIMX YIpo3 OOBEKTy OxpaHbl. Takue OLEHKM HEOOXOAMMO TPOBOOWUTH WU
CaMOCTOSITENBHO MIIM KOMHCCHOHHO (JUIs1 0000 TEXHUYECKH CIIOXKHBIX MU BAXKHBIX OOBEKTOB).

Ilpu KOMHCCHOHHOM OOCnenoBaHUM, KpoMe CiyxkObl peardpoBaHis (OOHOrO WIIH
HECKOJIPKHX BEIOMCTB/IIOApPA3esIeHHIT), MpPENCTaBUTENs COOCTBEHHHMKA (Bladenblia) OObEKTa,
00s3aTeNbHO JIOMKHBI MPHCYTCTBOBATH TEXHUYECKHE CHELMANHCTBI, 3HAKOMBIE C CYTHIO
NpoBOAUMOrO I1pouecca, Hauboee YSA3BUMBIMHU  y3JIaMH HWJIM TEXHOJIOTMYECKHUM IIpoLHeccaMu
o0bekTa, SICHO NPENCTAaBISAKILME MOCIENCTBHUS. MOJUTHYECKHE, COLHUAjbHbIE, (HHAHCOBbIE,
9KONOTMYeCKHE, W T.J., BpPeMs BOCCTAHOBIEHHs OOBEKTa TMOCA€ KPUMUHAJBHOTO MM
TEPPOPUCTHUECKOTO BO3NEICTBHA.

HeoGxonumMo co3aath MozieNib Hapy IHUTEIIS.

IIpumeuanue. bonee nodpobno smom eonpoc onucvieaemes 8 pazoene TIK.

Janee HEOOXOAMMO OMNpeNeNuTh NPUONH3UTENbHBIA LIEHOBOW [JUama3oH CpPEeACTS,
BBIZIETIIEMBbIX HAa TEXHHYECKHE CPEACTBA OXPaHbl O0BEKTa, B 3aBUCHMOCTH OT HAJIMUUS OPYTHX
(xpome COT) cpencts oxpaHbl onpeAenanuTs cootTHomeHue o teHe Mexxay COT u npyrumu TCO.

CTOMMOCTb MOXHO PacHpeneuTh CICAYOINUM 00pa3oM:

- 40% - COT, 60% - ocTasybHbIE CPEACTBA OXPaHbI,

- npu Hamnyuu B coctase COT MK ussemareneii, INIKOII ¢ nepenadeii curnanos xHa IO
IO PaJHOKaHAIy CTOMMOCTb MOXHO pacnpenenuth kak 30%-COT, 70% -octanbHble cpencTBa
OXpaHsbl,

- npu Hannyuu B coctase COT nomodoHoB, noxapheix uzsemareneit, [INTKOIT 3amMkHy ThIx

Ha ce0st CTOMMOCTb MOXKHO pacnpenenuts kak 50%-COT, 50% -ocTajibHble CPEACTBA OXPAHBL.
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OmpenenuBIINCh C BBIJCICHHBIMH (DHHAHCOBLIMU CPENCTBAMU HEOOXOAMMO MNPOBECTH
aHAJIU3 110 BLIOOPY 0OOPYIOBAHMS MO KPUTEPHUIO CTOMMOCTE/>(P(PEKTUBHOCTD.

Ob6opynoBaune COT dupm Tuma «Sony», «Philipsy, «Geutebruc» uUMEOT u3IHUIIHE
3aBBIICHHYIO LIeHy (IPUXOOUTHCS MIATUTD 38 MM [TPOU3BOIUTENS).

OnTuManbHO MO KPUTEPUIO CTOMMOCTB/3(P(PEKTUBHOCTE 00OpyaoBanue GupMm «Bewardy,
«Hikvisiony», «Smartecy.

JeuieBble KATalickie MOAENH BHAEOKaMep He ciexyer Bkirouyath B cocraB COT, Tak kak

OHH, KaK MpPaBUJIO, HE MPOXOAAT 10 KPUTEPHIO Ka4eCTBa.

O0mue npaBuJIa NpH pa3sMelleHHH BHAEOKamMep

- Ha NEPUMETPE ClIElyeT YCTaHABIMBATh BUICOKAMEPHI B BaHIAJIO3AUIMINEHHBIX KOPIyCaxX
TEPMOKOXKYXaX, HpPEeMMyIecTBeHHO Ha ocHoBe I[I3C mMarpuupl, HOpH JOCTATOYHOM YPOBHE
ocseweHnd gonyckaercss CMOS matpuua;

- Hapy>KHble KaMepbl Ha OXPaHIEMOM 3/lJaHHU CJIeyeT ycTaHaBiauBaTh Ha ocHoBe I13C umm
CMOS matpulipbl, B TEpMOKOXKyXax (BKJIOUAs KyHOJNBHBIC KAMEPHI H IIOBOPOTHBIC KAMEPEHI).

- BO BHYTPEHHHUX TIOMEIIEHIAX CJIeyeT YCTaHABINBATh KYMOJIbHbIE KaMephl Ha ocHoBe I13C
nu CMOS matpurisl.

BHyTpu 0co00 Ba)KHOM 30HEI ClieflyeT IO BO3MOXKHOCTH YCTaHaBIMBATh MeralnuKCenbHbIe
kamepbl. Ha oObektax 0co0oif BaXHOCTM HEOOXOAUMO HCIOJB30BaTh BHIEOAHATIUTHUKY,

OTIpeNeISIIOINY IO TIOTEPI0 BUAEOCUTHaa, PachOKY CHPOBKY, U3MEHEHHE 30HbI 0030pa BUIEOKaMephl.

86



11 Texnuueckue ¥ OPraHM3alOHHbIE Mepbl, HANPABJIEHHbIE HA NOBbINIEHHE
3ANIMIIEHHOCTH  TEJIEBH3HOHHBIX  KaMep  Ha0JI0AeHMsi OT  BHEIIHHX

KPUMHHAJIBHbIX Bo3aeiicTBuii (Ha ocHose HUP mo teme K.4.11.07.2014)

AHanu3 cjiy4aeB BaHIAJW3Ma MO OTHOINEHHIO K CHCTEMAM OXPAHHBIM TEJICBH3HMOHHBIM
TIO3BOJISIET BBLINENUTH HaubojIee TMPUMEHSEMBIE 3JI0YMBIIUIEHHHKAMU CIIOCOOBI BO3AEHCTBHA Ha
BHUACOKAMEPBI U ONIPEACTIUTE BO3SMOKHBIE METOABI 3aIlATHI OT TAKUX BO3Z[ef1CTBI/II71.

OCHOBHOI METOJI 3aIIUThI 3aKJTFOUAETCS B Pa3MEIIEHHN KaMephl BHE OCTYTIa TOCTOPOHHETo
nuna. Ecmu kK Kamepe eCThb HEMOCPENCTBEHHBIM MOCTYI, TO A ee HedTpanusauuu Oyner
IDOCTATOYHO HECKONBKHX CEeKyHH. I OCYLIECTBIICHHS TAKOTO HOCTYIA 3JIOYMBIIICHHUK MOXET
HCIIONB30BaTh TOMOIIb COydacTHHKA (3a0paThCsi Ha IUIEYM), BEPEBKY C KPIOKOM HA KOHLE IS
CpBIBa KaMephl C Kpemexa, JOCTYI ¢ KO3bIPbKA WM KPBILIH, Pa3IMYHble PAa3ABIDKHBIE JECTHUILBL,
AJIBIIMHUCTCKOC CHAPSAKCHUE.

Takke HE MeHee BAKHO pa3MeIlaTh Kamepbl B 30HE BUIAMMOCTH APYr Apyra, 4to OBl
HAXOISACh PSIOOM C KaMepoil, B €e CIIeNOi 30He, 3JIOYMBILLICHHUK (DUKCHPOBAJNCS coceqHei
KaMepoii.

B cnyuae ecinu 3I0yMBIIITEHHHK TIOTYYWI DOCTYII K KaMepe, MPOCTeHINNM U3 BO3AEHCTBHIH
SBJIACTCA 3aKPBITUE O6’beKTI/IBa. SEKPBITI/IC MOXET 6bITb TNPOU3BEACHO IYTEM 3aKJICUBAHMAA,
3aKpaIlNBaHUA adPO30JIbHON Kpackod u3 OanioHa, 3aMa3biBaHUS KJeeM C Hempo3pauyHbIM
HaroNHUTeaeM (caXka, IIOPOIIOK alIOMHHKSI U T.IL.). Takxke AOCTYH K Kamepe AaeT BO3MOXKHOCTb
TIPOCTO HAKPBITH €€ IAKETOM.

Jlaxxe ecnu BBICOTA YCTAHOBKH HE IIO3BOJISIET TPOW3BOAUTH HEMOCPENCTBEHHbBIE
MAaHHIYJSIUN ¢ KaMepoli, 3JI0YMBILUIEHHHNK MOXKET BOCHOJB30BaThCSA BONSIHBIM MHCTONETOM WIIH
MaKeTOM, 3aIl10OJTHCHHBIM KpaCKOﬁ, MEeNHTOONLHLIM PYKbEM.

Bo03MOXKXHOCTB MPSMOro AOCTyTNA K Kamepe Takxke MO3BoJiser o0pe3aTh MoAXomslye K Hel
xabeny, 4TO IMpHBEET K NONHOI norepe paborocnocodbHocTH. Kpome Toro, B Takoi cHTyauuy He
HPEACTaBUT OCOOOro TpyZJa MEXaHHYECKH YHHYTOXMTb Kamepy, HCIONb3ysl Pa3iu4HBIH
HHCTPYMEHT.

B OGonee penxmx ciydasx BO3AEHCTBHE Ha KaMepy BO3MOXHO C IPHMEHEHHEM
OTHECTPEJILHOTO OpYXKIsL, ap0alieToB, B3PbIBYATHIX BELIECTB, 3a)KUTAaTENbHBIX CMeceii.

HpOaHa.]'[PIE}PIpOBaB JaHHbIE€ METOAbI, MOXKHO ONMPEAC/IUTDL PsIf peKOMeHI[aI_II/Iﬁ no yCHUJICHHIO

3alIUIICHHOCTU KaMEP OT BHEIIHETO BO3JIEHCTBUS:
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- MECTO YCTAaHOBKM Kamepbl [O/MKHO MO BO3MOXHOCTU MaKCMMasbHO OrpaHW4MBaTh
[OCTYN K Heli NOCTOPOHHUX NNL;

- 30Hbl 0630pa Kamep [O/MKHbI 06ecneymBaTh B3aMMHOE MEPEKPbITME, UCKAKOYatoLLLee
BO3MOXHOCTb MNOAOATM K KaMepe Mo C/enbiM 30HaM CUCTEMbI HabMOAEHNS;

- KpenneHme Kamepbl [AO/MKHO OblTb [JOCTATOYHO MPOYHLIM W WCKAKOYATb CPbIB
KaMepbl 3/10yMbILIIEHHUKOM 6€3 MPUMEHEHUS CreLuanbHbIX CPeACTB U TEXHUKM;

- Kamepa J0mKHA ObiTb MOMelleHa B aHTMBaHAaNbHbIA KOXYyX, 06ecrneynBaloinii
Knacc 3awntbl He meHee IK10;

- N0ABOAMMEBIE K KaMepe Kabenn no BO3MOXHOCTU CleflyeT CKPbITh, TMB0 NOMECTUTL B
MeTanIMYeckyt rogpoTpyby, NpensTCTBYHOLWY obpe3aHnto Kabeneit 6e3 cneymanbHOro
WHCTPYMEHTR;

- Kamepa (160 YCTPOCTBO perncrpaymm) Ao/HKHA UMETb MOAY/b BUAEOAHANUTUKM,
hOpPMUPYHOLLNIA CUTHAN TPEBOTU NMPU 3aKPbITUM 06BLEKTUBA KaMepbl, pacthOKyCMpPOBKM, 1160
ee 0TBOPOTA OT 3af,aHHOIN 30HbI HAbGMOAEHNS;

- Llenecoobpa3HO 3aK/lemBaTb CMOTPOBOE OKHO 3alUMTHOrO KOXYyXa Mpo3payHoii
3alIMTHON MNeHKOW, npeaycMaTpuBalolleli ee OMepaTUBHYK 3aMeHy, 4TO MNO3BOAUT
MUHUMWU3MPOBATb BPEMS NpUBeAEHMs KaMepbl B paboyee COCTOSiHWE MOCne  ee
3aKpallMBaHuUA UK 3aMa3blBaHMS.

Han6onee 3th(eKTMBHYHO 3aliMTy Kamep 06ecneynBalOT BaHAANOCTOMKME KOXYXU CO
CKPbITO MPOKNafKOM CUTHaMbHbIX U MUTaOWMX Kabeneid. X mpuMeHeHWe WCKNoYaeT CpbiB,

06pe3Ky Kabeseil, 0TBOPOT KaMepbl, YCNOXKHSET AEMOHTAX KOHCTPYKLN.

Y #

%
Puc. 71
Koxyxw, ob6ecrneunBatoLLme 3aluTy KaMep OT BHELLHEro BO3AeNCTBMA

Bo Bcex cnyvasx criefyeT y4uuTbiBaTb, YTO 3(hPEKTMBHOCTb 3aliWMTbl KaMepbl [O/HKHA
COOTBETCTBOBATb 3ajjaye, PELLAEMOI CUCTEMOW OXPaHHOW TeNeBU3MOHHOM, MO3TOMY CTereHb W
06bEM MPUMEHSEMbIX Mep 3aLLMTbl ClesyeT ONpefensTb B KaXAOM KOHKPETHOM cryyae, UCXOAs U3
Leneii HabnaeHNs, BaXXHOCTM 06bEKTa, HaxoAsLerocs noj HabntoAeHWeM, BblAeNseMbIX Ha 3TO
CpeAcTB 1 CTOMMOCTU CaMOii Kamepbl.

TakxXe cnefyet yyectb, 4to COT He ABNIAETCA CamMOA0CTaTOUYHbIM CPEACTBOM OXpaHbl. [ns

obecneyeHns Hambonee 3HEKTUBHOW OXpaHbl OOBLEKTOB, M B TOM YMCNe CaMO CUCTEMbI
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BUAEOHabM0AeHNs, CneayeT NMPUMEHSTb BECb KOMMIEKC OXPaHHbIX MEPONPUSATUNA, BKIIHOYAOLWiA
TEXHUYECKYHO YKpPenjeHHOCTb 06bekTa, yctaHoBky CKY[, OFIC, opraHu3auuio (hunsnyeckon

0XpaHbl, COOTBETCTBEHHO C BaXXHOCTbIKO OXpPaHAEMOro obbekTa.

11.1 PekomeHpauuu no 3almTe BUAeOKaMep OT BO3AeCTBUS Na3epHOro yyva

Ha ocHoBe Hay4HoO-uccnegoBaTenbckoil pabotbl no Teme K.4.11.07.2014 «WccnepoBaHue
YCTOMUMBOCTM  TENEBU3MOHHbIX KaMep  BUAEOHAOMIOAEHWS K  BHELHWM  pa3pyLualoLuM
BO3/EMCTBUAM» MOXHO CLieNaTh CnefytoLye BbIBOAbI:

-4yTo 6bl CHM3UTb 3((PeKT 3acBETKU Kagpa /yyoM fasepa cfegyeT yBennmuumBaTthb
YPOBEHb OCBELLEHHOCTU 060beKTa HabnwogeHus. 3a CYET MeHbLUero KOHTpacTa Mexay
APKOCTbIO flasepa M (HOHOM HabnwaaemMoro ob6bekTa B Kagpe BuiHa MeHee 3acBeYeHHast
nasepom KapTuHKa.

- Kamepa C KOpPOTKO(OKYCHbIM O00BLEKTMBOM MeHee MOABepXKeHa 3acBeTKe Kagpa
Na3epom MO CpaBHEHWIO C TOW >Xe Kamepoli B TeX >Xe YCMOBUAX C ATMHHOGOKYCHbIM
00beKTUBOM. [pu  yBenndeHUM (POKYCHOro paccTosHMA 06beKTUBa Nyd  jasepa
(hoKycupyeTCcsi Ha MaTpule Kamepbl Ha 6onblueil naowagn v aaeT 60/bLUYH 3aCBETKY
n306paxxeHNs;

- YBeIMUEHME yria MexXay /y4oM flasepa M ONTUYECKOW OCbl0 OOBEKTMBA CHUXKAET
3hheKT 3aCBETKU Kafpa, HO JaXe ecnn Mnog onpefesieHHbIM YrioM flyd fliasepa He nonagaeT
Ha (POHTa/IbHYIO NNMH3Y 06bEKTUBA, 3PHEKT 3aCBETKM MOXET HabnwgaTbCcsa 3a cueT
OTpaXKeHUs flyva OT BHYTPEHHUX 3/1EMEHTOB Kopnyca 06beKTUBA,;

- Npn YIrN0BOW 3acBeTKe Haubonee ys3BMMbl Kamepbl y KOTOPbIX MepBasi /iMH3a B
00bEKTNBE HAXOAMTCA MaKCUMasbHO 6/IM3KO K BHELLHEMY Kpar Kopryca 00bekTuBa M y4
nasepa BO3MOXHO HaBECTU Ha JIMH3Y Aaxe Mo 60/bLUMM YraoMm. Mcnofb3oBaHUe 3alUTHbIX
6neHA 1 KOoXyxa ANsl TakKuMxX Kamep 065a3aTeflbHO, MOCKO/bKY TakKue npocTble Mepbl MOryT

3HAYNTEJIbHO YNYyHLLINTb yCTOﬁHMBOCTb K BHELLIHEI 3aCBETKe TaKMX Kamep.

Puc. 72 Puc. 73
MonoxxeHne nepegHein NMH3bI NpK MonoxeHne nepefHein NMH3bI Npy
(hOKYCHOM paccTofHun 2,8 MM (hOKYCHOM paccTosHUM 12 Mm
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12 TlpuHuouner BeIOOpa KJacca o06opyaoBaHust OOHApPYXKeHHs1 HeJeld mnpu
OrpaHM4YEeHHOH  BHAMMOCTH  AJs1  OXpaHbI  MNPEINPHSTHH  TOIUVIMBHO-

sHepreTHueckoro kommiekca (TIK)

IIpu opranuzamuu oxpaHsel J11000ro 00beKTa HEO0X0AUMO:

- OIIPENENIUTh OT KAKUX yIPO3 Mbl 3amuInaeM o0beKT (CO3aaTh MOMENb HAPY LIUTEJIS),

- OLCHUTh KPUTHYHBIE 3JaHMA, COOPYKEHMS U TEXHOJOTHYECKHE IPOLECCHl OXPAHIEMOro
0o0BeKTa C TOYKM 3PEHHs BO3NEHCTBUS HA HMX HapyluTens. B naHHOM ciydae Ge3 momomu
KOMIETEHTHBIX TEXHUYECKHUX CIICHUAJIHUCTOB O6'beKTa O60ﬁTHCI: HEJIb35, TOCKOJIBKY TOJIBKO OHHU
crocoOHEI yKa3aTh Ha HamOoJee YSI3BHUMBIC YV3JIbl U OOBEKTHI OXPAHSIEMOro OOBEKTa M TEKyLIHe
TEXHOJIOTUIECKUE NTPOLECCHI,

- IPOCYMTATh HanOOJIee BEPOSITHBIE CLICHAPUH IPOHUKHOBEHUSI HAPYIIUTENSI Ha OOBEKT;

- pa3paboTaTh MOJTAamHBIA IUTAaH Mep IO YCHICHHIO IPOTHBOKPHMHHAIBHOW 3aliUThI
obbexra (OOBIMHO M3-3a2 (PMHAHCOBBIX OrpaHUYEHHI cpasy He yHaeTcsi OOCTUTHYTb TpeOyemoii
CTeMeHU 3alUThl 00BEKTA).

Onpenenenne yrpo3 o0beKTy 0XpaHbI (CO3AaHHE MOAEJIH HAPYLIHTE/Is)

B ofumem ciydae yrposbl [Jisi TaKUX OOBEKTOB OMpPENesSIFOTCS KOMUCCHOHHO. OOBIMHO
komuccusi cocrout wu3 npexcrasureneii: @®Cb, MBJI, BHyTpeHHHMX BOWCK (ecnu UX
BOEHHOCITy2Kall[iie OCYILECTBISIIOT OXpaHy mepumMerpa oObekra), ciyxObl GesonmacHocTH 00BeKTa,
IpeAcTaBUTeNeH aAMHHHMCTPALMH W TEXHHYECKHX pabOOTHHKOB OOBEKTa OXpaHbl U APYTHX
3aMHTEPECOBAHHBIX CTOPOH.

Moaesb HApyWIHTEJISI.

VYcnoBHO, HCXOAUM U3 CIIEAYIOMUX MOAEeH Hapy LIHTENs:

a) BHyTpeHHHii HApYIIHTEJIb:

-tHn 1 - OXMHOYHBIA COTPYAHUK OODBEKTa, 3aHUMAIOLIMHCA XHLIEHHEM MaTepHalbHbIX
CPENCTB MyTeM NPOHOCA HMX 4Yepe3 MPOXOAHYI0. MOTHBALMSA K COBEPIUICHHIO HPECTYIUICHHS -
KOPBICTHBIN MOTHB.

- THI 2 - OAWMHOYHBIA COTPYAHHUK OObeKTa, 3aHMMAIOIIMIC nepenadeil MHpOpMauu 00
OCOOEHHOCTAX OXpaHbl OOBEKTa, YSI3BHMBIX MeCTax OOBEKTaX € TOYKH 3PEHHS NPOBEACHHSA
JMBEPCHH, O HalMeHee 3alMIICHHBIX MyTAX MPOHHUKHOBEHHS Ha OOBEKT oxpaHbl. MoTuBamums K
COBEPLUCHUIO MPECTYIIICHUSA - KOprCTHbIﬁ MOTHUB, HACOJIOTHYECCKUEC MOTUBBI H T .

6) BuemiHmii HapymuTenn:

- TN 3 - TeppOpUCTHYECKasl Ipymnna u3 3-5 uenoBek, BeAylnas CKpbiToe HaOMIOOEHHE 3a
PeXUMOM pabOThl M OXpaHbl O0OBEKTA, HA3HAYEHHEM W PACIONIOKCHHEM 3IaHUHA M COOpY KeHHId,

NPEACTABJIAIOLINIT HHTEPEC IS TEPPOPHCTOB.
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-TUN 4 - TeppopucTUYecKas rpynna u3 3-5 YesloBeK BOOPYXKEHHaAs NIErKUM CTPeKOBbIM
OPY>XMEM, UMEIOLLAA B COBOKYMHOCTM 60 Kr B3pblBYaTKM B TPOTWU/IOBOM 3KBUBA/IEHTE;

-Tun 5 - TeppopucTuyeckas rpynna u3 5-10 4enoBek BOOPY>KEHHast NIEFKUM CTPESIKOBbIM
OPYXXMEM, WCNoNb3ylolas AN NpopbiBa rPYy30BO/ aBTOMOGMAL TUNa «Ypan», TPYXKEHHBbI
B3pbIBYATKOW, MMEIOLLIE TPOTMNOBLIV 3KBMBaneHT B 3000 Kr. Takue rpynmbl UCMO/b3YHOT CMI0BON
METOZ MpPOpbIBa, MOCKOMbKY CKPbITHO MPOHWKHYTb Ha OXPaHsieMblii 06beKT 10 HapyLumTensm c
rPY30BMKOM HEBO3MOXHO. [1popbIB  TakMX Tpynn CAEPXWBAOT KanuTanbHble 3abopbl K
MpOTWBOTapaHHble CPeACcTBa, 3aTEM OHWM MOPaXaloTcs COCPefOTOYEHHbIM OFHEM CTPEKOBOIO
OpYXus.

Ou4eBUAHO, YTO TEXHUYECKUE CPeACTBa 0OGHAPY>KeHUs Lieneid Npy OrpaHNYeHHON BUAMMOCTY
ONs BbISIBNIEHWS!  BHYTPEHHEro  HapywwuTens  WUCMOMb30BaTb  HEBO3MOXHO WM KpaiiHe
HepauuoHaibHO. M03TOMYy OCHOBHasi 3afjada 3TUX TEXHWYECKMX CPeAacTB - 60pbba C BHELUHWUM
HapyLLUMTENEM.

Apyrve mMofenn HapylwuTenst He pacCMaTpUBatOTCS, MOCKOMbKY YBENMYEHWE KOMMYecTBa
UNeHOB TEPPOPUCTUYECKON OpraHu3aLmu, YCUNEHUe WX BOOPYXXEHUS U CPeACTB  MpOpbIBa,

KI'IaCCI/Id)VILI'I/Ipy}OTCﬂ KaK BOE€HHadA yrposa 1 He ABNAKTCA NpegMeToM AaHHOIo UccnegoBaHuA.

[Janee HeobxoanMo NPOBECTN aHa/IN3 3allinLLIaeMOro obbekTa.

Puc. 74
®doTo TMNoBOro o6bekTa TOK

YNpOLLEHHO 3afja4a TEXHUYECKNX CPeaCTB OXpaHbl COCTOUT B OGHAPYXXEHUN HapyLUUTENs 1
3afiepXKaHnuu HapylumTeneil Ha Bpemst GOMblle, YeM Bpems MPUOLITVS FPYNM OXpaHbl K MeCTy

BTOPXKEHUA.
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AHanus YA3BNMbIX MECT o0b6bekTa OXpPaHbl

Mocne co3faHUs MoOJeNW HapylumTens, Heob6XoauMo MpOM3BECTM aHanM3 Hambonee
YA3BUMbIX 3[1aHWIA 1 COOPY)XEHMIA 06BEKTOB 0XPaHbl U BO3MOXHbIX MECT MPOpbIBa HAPYLLIMTENEN.

Ecnu onpegeneHvie MeCcT BO3MOXHOTO MPOpPbIBa OCYLLECTB/ISIETCS COTPYAHUMKAMMU CUMOBbIX
CTPYKTYp [0BO/IbHO YBEPEHHO, TO aHan3 Haubonee ys3BUMbIX 3AaHWIA 1 COOPYXXeHUIA 0GbEKTOB
OXpaHbl HEBO3MOXEH 6e3 NPUBNEUYEHNs TEXHUYECKUX CTEeLManMcTOB 06bEKTOB OXPaHbl, MOCKOMbKY
TONbKO OHU B AeTansxX pas3bupatoTcs B CyTU TEXHONOMMYECKOro mpolecca. Hanpumep, B siAepHOit
3HEepreTVKe HapylleHWe MoJaun OXNaKaaroLLer XMAKOCTU MOXET MPUBECTU K KaTaCTPOUYECKUM

nocneacTsuam (asapust Ha ASC «Pykycuma 1»),

MpuMmepbl YA3BMMbIX MeCT 06beKTa OXpaHbl

Puc. 75
3aaHue npoxoaHoi

MeprMeTp 3alLMTHOM 30HbLI YacTO MMEET pas3pbiBbl M3-3a BKIIOYEHWUS B MEPUMETP 34aHus
NPOXOAHOWA.

OfHako, yCTaHOBKa TenjoBu3opa (UAM MHOro MofoOHOro TeXHWYEeCKOro CpeAcTBa U3
NMPMBOAMMBIX paHee) Ha 3TOM 34aHWM  OeCCMbICMEHHa, MOCKOMIbKY —Yepe3 93TO  3faHue
OCyLLeCTBAAeTCA Npoxo 60/bLIOro KonuyecTsa Ntogei (TennoBM30POM HEBO3MOXHO OTINYUTH
[00pONOPSAAOYHOr0 rpaXjaHuHa OT NPecTyrnHWKa) W PagoM € 3TUM  34aHWEeM  MPOXOAUT
aBTOMOGUNbHAA fopora.

CambIM HafeXHbIM CMoco60M YCTpaHeHWs AaHHOW YA3BMMOCTW SABASETCA BK/OYEHME

[AaHHOr 0 30aHNA BHYTPb 3aLLMTHOM 30HbI NyTeEM MOHTa>a COOTBETCTBYHOLLET0O OrpaXkaeHns.
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Puc. 76
®OTO XpaHUNNLLE («TaHKM») XXUAKOro TONMBa

OpyruM ys3BUMbIM MECTOM MOTYT ObiTb XPaHWAWLLE >XMAKOTO Tonnvea. [OCKOMbKY
[aHHbIi CKNajfi HaxOAMTCS Ha TeppuTopuKM O6bEKTA PasyMHO O06ECreyYnTb ero OCBELIEHUEM U

BM,D,eOHa6ﬂI-O,EI|eHVIeM C nCnonb3oBaHMeM CTaHAAPTHBLIX WK MeranmnkcenbHbIX BUAEOKaMep.

Puc. 77
dOTO NoAcTaHUuUm

3}'IeKTpVILIeCKI/Ie noactaHunn npeacTtaBNnArTCA YA3BUMbIM 3BEHOM obbekTa B nepeyto

ouepedb M3-3a HanMuMs TPaHCHOPMATOPOB C MAC/siHbIM OXNaXAeHUeM. [oAXo4 Mpu oxpaHe

noactaHuMm NpUHUMNaibHO HE OT/INYaETCA OT OXPaHbl XpaHUNULa XXNOKOro Tonsnea.
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Puc. 78
doTo BogoxpaHmnumLia (Bogo3abop)

BogoxpaHunuiwe (Bogo3abop) Hambonee BEPOATHO ANS MPOHWKHOBEHMWS AVBEPCUOHHBIX U
TEppPoOPUCTUYECKMX TPYNn C  MCMONb30BaHWMEM NAaBCpPeAcTB  (kaTepa, HagyBHble  I04KW,
AblXaTe/lbHble annapaTbl 3aMKHYTOro Lukna). O6bIMHO OXpaHe BOA03abopa YAenseTcs CAWULLKOM
Masio BHUMaHUS.

[na  AMCTaHUMOHHOTO OOHapYXXeHWs HapyliuTeneli CO CTOPOHbI BOAHOM akBaTopuu
BO3MOXHO WCMO/b30BaTh BECb HAOOP TEXHWUECKMX CPEACTB MepevMCIeHHbI paHe (HauMHas OT
PNC po 30I), nockofibKy Ha [aHHOM HanpasieHuyW 06ecneynTb CTaH4APTHOE OXPaHHOoe

OCBELLEHNE HEBO3MOXXHO.

Puc. 79
@070 06bekTa TAK €O CTOPOHLI NONA (OTKPLITOrO NPOCTPaHCTBA)

[JaHHoe HanpaBfieHWe HeoGXOAMMO «3aKpbiTb» C MOMOLLbIO CPEACTB AUCTAHLMOHHOTO
HabMOEHNS MO3BONSIOWMX BECTU HaG/lOAEeHME MPU OrpaHWUYeHHOl BUAMMOCTW. Bo3MOXHOE

MECTO YCTAaHOBKU 9TUX CPEACTB - rpaauibHu 06bekTa TIK.
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121 O6opypgoBaHue 06beKTOB TonnnBHO-IHepretTnyeckoro Komnnekca (T3K)

BaHAano3awnueHHbIM BNAEOKaMepamm

Puc. 80
Mpumepbl BHELLHWX BUAEOKaMep, peKOMeHAYeMbIX Ans 06bekToB TIK
1 npegnosiaraeMoe MecTo UX YCTaHOBKM

MocKonbKy BOMpOC LeHbl Ans 6e30MacHOCTV Takoro 06beKTa OTXOAWT Ha BTOPOl NnaH
MOSIBNSETCS BO3MOXHOCTb  MCMO/b30BaTh CTAaLMOHAPHbIE MeranuKceNbHble BUAEOKaMepbl B
TEPMOKOXYXaxX WM MOBOPOTHbIE MeranuKceNbHble BaeoKamepbl. [11 HEOTBETCTBEHHbIX YYaCTKOB
nepuMeTpa M COOPYXKEHWI Takue BUAEOKAMepbl AOMKHbI YCTaHABNMBATHCA Ha PACcCTOSHWM He
Gonee 100 m apyr OT gpyra. B TakMx MecTax Kak Bbesdbl, MPOXOAHble, BOPOTA, XPaHWUIMLLA
TOMNMBA, TEXHOMOFMYECKN BaXKHbIX O0OBEKTAX PacCTOsHUE MeXay BWeOKaMepbl He [AO/KHbI

npesbILWaTh 25 M.
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Puc. 81
NMpumep pasmel,eHne BngeokamMmep M UX TMNOB Ha afMUHUCTPATUBHOM 34aHNK



12.2  TepumMeTp 0c060 BaXHOro 06beKTa

Puc. 82
Cxema neprMeTpa 0c060 BaXKHOr0 06beKTa
O6bwwmii nogxof npu 06opyaoBaHUM NepumeTpa - OfHa MOBOPOTHas Kamepa Ha 5-8
(hMKCMPOBaHHbLIX KaMmep.
Mpun 06opyaoBaHNM NepUMeTPa 0CO60 BaXKHLIX 0OBEKTOB HECKObKMMW pybHexaMn oXpaHsbl
noaxofbl Npu Bblbope BUAEOKaMep GAM3KM K U3OXKEHHBbIM BbILLE, T.e. Ha NMEPBOM py6exxe OXpaHbl
Heo6X0AMMO YCTaHOBUTL BaHAAN03allMLLEHHAs Kamepa, Ha BTOPOM U TpeTbeM pybexe

HEOGXOAMMO YCTaHaBNMBaTb Kamepbl (B TOM YMC/Ie U MOBOPOTHbIE 1 KYMO/bHbIE) B TEPMOKOXYXE.

COT o0693aTeflbHO [l0/DKHA BKNtOYaTb B CBOM COCTaB CPe/CTBA OXPAHHOrO OCBELLEHWUS,
HanpuMep Ha OCHOBE HATPMEBOI namnbl MOLHOCTbIO 400 BT, Tvna XXKY 15 - 400-101. Takue
OCBETUTENN [O/MKHbI YCTaHABNMBATLCA Ha paccTosHuu 20 M gpyr oT gpyra. [pu nepexoge oT
JEXYPHOro OCBELLEHUs NepuMeTpa Ha TPEBOXKHOE OCBELLEHWE MOLLHOCTb OCBETUTENEl A0/MKHa
foxoautb o 800 BT (BkAOUaeTCs pesepBHas namna ocseLLeHns). OTHOLWEHWE Lwara CBeTUIbHUKOB
K BbICOTE WX MOABECa [OMKHO BbITb He Gonee 5:1 HEOOXOAMMO CTPEMUTCA K YMEHbLUEHUIO 3TOr0

COOTHOLLEHUS AN 06ecreyeHrs paBHOMEPHOCTM OCBELLEHHOCTH.
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OO6parute BHHMaHWEe Ha BBICOTY IIOgBeca Kamepbl - 4,5 M, JaHHas BBICOTa IIOABECA
MPAKTHYECKH TOJIHOCTBIO HCKJIOYAaeT BO3MOKHOCTh KOHTAKTHOINO YZIApHOTO BO3OEHCTBHA
HapyLIMTeNs Ha BUAeoKaMepy. Buneokamepa passepHyTa Ha 90° 1Mo OTHOIIEHHIO K CBETHJILHHMKY,
4TO MCKJIFOYAeT €€ 3aCBETKY OT MCTOYHHKA cBeTa. Ha maHHON cxeme KaMepa HMeEeT HYJIEBOH yron
HaKJIIOHa K TOBEPXHOCTH (mnsi ymoOCTBA NOHMMAHWS — JeTanedl pPHCYHKa), B PEAJbHOCTH
pPEKOMeHNyeTCcs €€ HAaKJIOHMTb Ha 15° K rOpW3OHTY, YTO YMEHBINAET BEPOATHOCTL €€ 3aCBETKM

JIa3€PHBIM H3JIy4aTelieM.

20°_

A

TA + TK uepes 100 m

6m

2.5m

Puc. 83

Cxema pacroIoKeHHs] OXPAaHHOTO HAOMIOAEHHsI 1 THIT BUIEOKaMephl
Ha TIepUMeTpe 0c000 BaXKHOTO 00bekTa (2-3 pyOesk MepuMeTpaIbHOrO OrpaXKISHUs)
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13 3axkiouenue

Ipu pabore COT B ycnOBHAX OrpaHAYEHHOH BUIMMOCTH, MO0 KOrAa HEOOXOAUMO CKPBITH
(axT BUAEOHAOMIOAEHS, LIEJeCO00OPa3HO HCIIOIB30BaTh CleAyouiee 000pyAOBaHME:

- BUJICOKaMepbl MOBBIIIEHHOH 4y BCTBUTEILHOCTH,

- BUJICOKaAMepbl ¢ CyMMHPOBAaHHEM 10 COCSAHHM MHKCEJISIM H/IIH TIO Kaapam;

- KTIPOTHUBOTYMAHHbIE» BHIEO KaMephl,

- BUZIEOKaMepbl C 31eKTPOHHBIM yMHOXeHueM (EM-CCD-kamepbi);

- JIEKTPOHHO-ONTHYECKHE Mpeodpa3oBaTey;

- cTpobupyeMble 3TeKTPOHHO-ONTHYECKHE Ipeodpa3oBaTey,

- TEILJIOBU30PHI,

- IPUEMHUKH TepareproBoro guana3oHa (MIUIIMETPOBOTO Haa3oHa);

- kombuHaruo 063opHoi PJIC ¢ Buneokamepoil MITH TETUIOBH30POM.

BHelHue BO3A€CTBUS HA BUACOKAMEPhI IPUBOJSAT K CIEAYIOIIUM Pe3YJIbTaTaM:

BricTpen mo Bumeokamepe K3 HENTHULEH3UPYEMOro MHEBMATHYECKOTO OPYXKHs C AYJIBHOH
sHeprueit He Gonee 3 JIx MOKeT NPUBECTH K HE3HAUUTENBHBIM IOBPEKIECHUAM ILUIACTHKOBOTO
3allUTHOI'O KyIIOJia. HpﬂMoe nomnagaHue IIyJu B 06’beKTI/IB BUACOKAMEPBI HE TMPHBOAUT K
Pa3pyILIEHHIO JIMH3BL

BoicTpern U3 poratky WM HENMLEH3UpYeMoro apdanera ¢ AyspHOH sHepruer okono 20 Jhx
B KODPIYC BUACOKaMepbl MNPUBOAUT K €€ TMOBPEXIACHHIO 334 HCKIIOYEHHMEM KaMep B
BaHIAJIO3AIMIIEHHOM UCTOJIHeHNH Kopryca. OHAaKO, BHICTPEN C AAHHON JHEPTHeill B 3alUTHOE
CTEKJIO BHACOKaMepbl WK €é OOBEeKTHB MPUBOJUT K HEOOPAaTUMOMY BBIXOZY BHICOKAMEPbI W3
CTpPOs AaK€ B BAHAAJIO3ALUIICHHOM UCIIOJITHEHUH.

Cnenyer OTMETHUTb, UTO MEPEUYHCICHHbIC BBbINE BO3NEHCTBHS (BBICTPEINBI) NMPAKTHYECKU
GecLIyMHBI M MOTYT OBbITh OCYLUECTBJIEHBI CKPBITHO. IIpH 3TOM CJEAyeT y4ecThb, YTO TMOMafaHue C
MIEPBOrO BBICTPeNa B OOBEKTUB KaMepbl BOSMOXKEH C PACCTOSHUS He Ooiee 4eM B 5 MeTpoB, 4TO
OrPaHUYMBAET BO3MOKHOCTH TMPECTYyNHHMKA MO MPAKTHYECKOMY WCIIOJb30BAHMIO JAHHOTO
BO3JCHCTBUSL.

BeicTpen U3 TPaBMaTHHECKOTO OpPY»kusl (TpaBMATHYECKUH IMCTOJET C AyJbHOIH JHepruei
okono 75 JIx) B OOBEKTUB BUAEOKAMEPHI MPUBOAMUT K Oollee 3HAUMTENbHBIM MOBPEXKIEHUIM U
VBEIMYUBACT JUCTAHIMIO 3¢ (eKTUBHOrO OrHs 10 10 MeTpoB.

VYnap, HaHECEHHBII 5 KUIOTPaMMOBBIM Ipy30M C SHeprueil B 50 u 90 JIx BBIBOAUT U3 CTPOs
BUJIEOKaMePbl B OObIYHOM UCIIOJIHEHHsI KOpIyca. Yiap, HaHECEHHBIIl JAaHHBIM FPY30M B OOBEKTHB,

BBIBOJUT U3 CTPOsS BUACOKAMEPHI U B BAHAAJIO3AIMUINECHHOM HCIIOJIHCHHUH.
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Takum 00pa3soM, MOXKHO CHENaTh BBIBOL, YTO MEXaHHYECKOE YIApHOE BO3JCHCTBHE C
sHeprueii or 20 Ik mo OObEKTHBY W BbIIE€ BBIBOAMT BHACOKaMepbl M3 CTPOsS B JIHOOOM
HCITOJTHEHHH.

BospeiicTBie 3yekTpoinokepa ¢ sHepruei B ummysbce 9 Ik u HampshkenreM B 70 KB ne
Hapymiaer paboTocnocoOHOCT, BUAeokamep. HampspkeHue MNPUKIAIBIBAIOCE K  KOPIYCY
BHJEOKaMep, KabendM MUTaHUA W Nepefadd BHIAECOCUTHANA U pa3beMaM nopxmodenus. OpHaxo,
npu mpoboe wm3oysALMH Kabels BO BpeMsl Iepefadd BHIACOCHIHANA BBIIUIA M3 CTPOs ILIaTa
Buneozaxpara COT, 4To roBOpUT O HEOOXOAMMOCTH 3JIEKTPHYECKOH Pa3sBi3KU IUIAT BHAEO3aXBaTa
ot kabeneii Buneokamep (cM. mpunoxenue 3 «IIpumepsl obopynoBaHus, obecrneunBaroIie 3aLuTy
OT BHEIUNHErO SJICKTPOMATHUTHOTO BO3JCHCTBUA»). Bumeokamepbl B IIACTHKOBBIX KOPIycax
001afatoT MOBBILIEHHOH Y CTOHYHBOCTBIO K BO3/IEHICTBHIO 3JIEKTPOIIOKEPA.

OnekTpoMarHuTHoe usjiyueHue 5 BT pamuoctannum auanazona YKB He mpuBoauT k
HApPYILIEHHI (DYHKUMOHHPOBAHHA TECTHPYEMBbIX BHAEOKaMep M He YXYIIIaeT Ka4decTBO
dopmupyemoro uszobpaxenus. Taxkum o00pasoMm, MOXKHO CcHelaTb BbIBOA, 4TO Bo3AelicTBUe
HOCHMBIX PaguOCTAHLUH, 3KCILTyaTUPYEMBIX MOAPA3JENEHUsAMH BHEBEIOMCTBEHHOMN, OXPaHBbI HE
OKa3bIBAET CYIIECTBEHHOTO BIMIHUA Ha pyHkuuonuposanue COT.

3acBeTky BHIEOKaMep BO3MOXKHO OCYIIECTBUTH JIA3€PHON YKa3KOH ¢ MOITHOCTEIO B 10 MBT.
ITpu oTkiIOHeHWe Jy4a JiasepHOi ykasku Ha 30° OT onTH4eckoil ocH OOBEKTHBAa BEPOATHOCTD
MOJIHOIM 3acBEeTKM PE3KO YMeHbIuaeTcsi, a mpu yrie B 45° u Oonee rpaaycoB IOJHOCTHIO
OTCYTCTBYET.

Taxum o6pa30M, JIAA FapaHTHpOBaHHOﬁ 3aCBECTKU BUACOKAMEPHI JIYUYOM Jia3€pa Haao '-[TO6I>I
ONTHYECKHE OCH HCTOYHMKAa U OOBEeKTHBAa BHAEOKaMepbl COBMAJaNH, IO3TOMY BbIOOp
00OCHOBAHHOTO yIVIa HAKJIOHA BHIOCOKAMEP K TOPH3OHTY, (OOBIMHO CTAaparTCs CHOeNaTb €ro He
MmeHbiie 15°), MoxeT 3HauuTENbHO YMeHBWHTb 3(QEeKTUBHOCTL NaHHOrO HEraTHBHOTO
BO3/eHCTBYA.

IIpu ucmons30BaHNM JIA3E€PHOTO M3JIYUECHHS C MOIMHOCTBIO OT 2 BT M BbBIIE MPHUBOAMT K
«BBDKUTAHHIO» OTHEJBbHBIX MUKCEIeH MaTpUIlbl BUAEOKaMephl. Beokuranue OTAENbHBIX MHKCENei
MaTpHIIbl, a He BCeH MaTPHULIbl OOBSICHAETCS TEM, UTO Jla3epHast yKaska AJig MaTPHLIbI BUAEOKaMephl
SABJISIETCS TOUSUHBIM HCTOUHHKOM (CM. Puc. 84) U COOTBETCTBEHHO MPOCLHPYETCS HA MATPHLY B
BHIE TOYKH (peajbHO M300pa’keHHe JIa3epHOro H3NyudaTelss 3aHUMAaeT HEeCKOJNBKO NHUKCcedeil Ha

Manl/ILle), U COOTBETCTBCHHO MPOXKUTAIOTCA STH NMUKCEJIH.
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JIunza

ToueuHbIH HCTOIHIK obbexTHBA Marpuma
H3TyICHHSA BHIEOKAMEPEI
(masepHas yxaska) A
* » /
F
\ 4 ToBpexaeHHbIC TUKCETBI
MaTPHULBL

Puc. 84

H3MeHeHHe ONTUYECKON OCH MCTOYHMKA U3JTyYEHUsS] OT ONTHYECKOH OcH 00bekTHBa Ha 30°
u 0ojiee HE MPUBOAMT K NPOXKHUIAHHIO MATPHUIBI BUNEOKAMEPHI U3-32 PACCEHUBAHUS U3NYYCHUS B
JMH3aX 00BEKTUBA, OJJHAKO, IPH 3TOM KOHeuHO Habmoaaercst 100% 3acBeTka.

HO6I/ITI;C$I COBMELIECHMI ONTHUYCCKUX oceil NCTOYHUKA U3JIYYCHUA U o61:e1cr1/113a JOCTAaTO4YHO
CJIO’KHO H3-33 MAJIOrO pasMepa OOBEKTHBA, €CTECTBEHHOTO APOXKAHUS JIA3ePHOTO H3JIyuaTesis B
pykax, oTcyTcTBHA Habmomaemoro 3¢dexra ot 3acserku. Ha mpakTuke COBMafeHHsA ONTHYECKHX
oceil yaaBajoch JOOUTHCs C pacCcTosiHus He Oojiee 5 MEeTPOB.

CHuxeHHe YPOBHS OCBELIEHHOCTH eI HaONIOAEHUs MPHUBOONT K YBENUUeHUO 3¢dekra
3aCBETKHA OT JIA3€PHOU YKAa3Kd u3-3a OOibmoro koddduimeHTa aBTOMATHYECKOH PEryJHpOBKH
ycunenust (APY) B Buneokamepe. Haubombine# yCTOWIHBOCTBIO K BHEIIHEH 3aCBETKE OONAMar0T
BUJEOKaMephl, ocHauleHHble WDR.

3HAYNTEIbHO CHH3HTHb PHCK BHEIIHEr0 BO3JEHCTBHSI HA BHIEOKaMepbl BO3MOKHO
CJIeIYIOIHMH MepPaAMH:

- O6OCHOB3HHI>IM Bbl60p0M KJjlacCa 3amuIneHHOCTH BUACOKAMEPBI B 3aBUCUMOCTH OT
KaTeropuitHocTu obbekTa u pydeska OXpaHsr,

- HCTIOJIb30BaHHEM JJIEKTPHYECKOI pa3Bsi3Ky Lieneil nepesaydl BUACOCHTHANA U MIUTAHUA OT
TUIaT BUJI€03aXBaTa BUEOPETHCTPATOPa;

- IpOKJIanKkoli KOMMYHHUKALMIH B pa3jIMYHBIX KOPoOax MIIH METAJIIOpPY KaBax;

- KOMIUIEKCHBIM HCIIOJIb30BAHUEM DPA3JIMUHBIX TEXHHUYECKUX CPEICTB OXpaHbI, KOrAa OIHO
TEXHUIECKOE CpPEACTBO MOMNOJHACT APYro€e M B COBOKYINMHOCTH 3TO pPE3KO YBCIHYHUBACT
3aIIUINEHHOCTb.

JddexTHBHBIME MepaMH GOPBObI ¢ BHEIIHEH 3ACBETKOH ABJSIOTCA:

- UCTIOJIb30BAHME CEPBHCHOIN BHUAEOAHAIMTHKM, perucrpupyroueii peakunto Ha COT Ha

3aTeMHEHHeE, Pa3BOPOT, PacOKyCHPOBKA, OTCYTCTBUE BUNECOCHTHAJIA,
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- IPAMEHEHNE BUACONECTEKTOPOB MABIDKEHUs, HACTPOCHHBIX HAa DPEAKIMI0 Ha BHEUIHIOKO
3aCBETKY;

- palHOHAJNBHBIIH BBHIOOP YIIIa HAKJIIOHA BUACOKAMEPB] K TOPU3OHTY.

Db dHexTHBHOCT BHEIIHErO pa3pyIuaroiiero BO3aeHCTBYS Ha BHAEOKaMephl B 0000IeHHOM

Bupe npezacrasieHa B [Ipunoxxenun 1.
Takum 0Opa3om, epeunCIeHHbIE BbIIlE TEXHUYECKHE CPEACTBA U MeToAbI nocTpoeHuss COT

ITO3BOJISIIOT O0ECTIEUUTD BHHCOHa6J’I}OZ[eHI/Ie B YCJIOBUAX Ol"paHI/IlleHH()ﬁ BUIVMOCTH U 3HAYUTECIIBHO

CHHU3UTD 3P (EKT OT BHEITHUX KPUMUHAJBHBIX BO3IEHCTBUI HAa 00OPYAOBAHUE.
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14 Cnucok HCIO0JIb30BAHHBIX HCTOYHHKOB

http://applphys.orion-ir.ru
http://dic.academic.ru
http://elvees.ru
http://enc-dic.com
http://katodnv.com
http://theorphysics.info
http://vestnikprib. bmstu.ru
http://www.adeptelectronic.com
http://www.andor.com
http://www.e2v.com
http://www.evs.ru
http://www.gorizontrostov.ru
http://www hamamatsu.com
http://www hitachi-kokusai.co.jp
http://www lib.ua-ru.net
http://www.mai.ru/unit/radiovtuz/nicsshp/
http://www.mkis.su
http://www.npostrela.com
http://www.nuvucameras.com
http://www.obzerv.com
http://www.ptgrey.com/
http://www.qimaging.com
http://www.qinetiq.com
http://www .raptorphotonics.com
http://www.roperscientific.com
http://www.secuteck ru
http://www.smartec-cctv.ru
http://www.sozvezdie.su
http://www.umirs.ru
http://www.uomz.ru
http://www.wateccameras.com
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IIpunoxenne 1. IpPpexTHBHOCTHL PA3JIUUHBIX THIIOB BO3JeHCTBUS HA BUIEOKAMEPY

Tabnuua 24. 3¢ (HekTUBHOCTD MEXaHUUECKOTO BO3JCHCTBUS (BBICTPEN).

N JHeprus Paspymarormuii | JddexTrBHas TUCTAHINA
Buz BosaciicTBuA P Tun BumcoOKamMepol Py LLI b v A H
BO3JCHCTBUSA s dekr BO3JCHCTBHS
OOBIHOTO .
HHU3KHH .
Brictpen u3 HCTIOTHCHHSA mpw JIF000H TUCTAHIHH
MHCBMATHYECCKOTO 3 x KyToJbHas HH3KUH BO3JICHCTBHS
MHCTOJIETA BaHIANO- . sddexTrBHOCTD HU3KAS
HHU3KHH
3aIHIICHHAS
o 10 M (o xopmycy
OOBIHOTO . A ( prycy
BBICOKHH BHJICOKAMCPHI)
HCTIOJIHEHHS
J10 5 M (110 0OBEKTUBY)
BhicTpe u3 Jo 15 M (no xopmycy
porarku KYTOJbHAs BBICOKHIA BHACOKAMEPHI)
MCTAJLTHYECKUM 20 Ox A0 5 M (10 06BEKTHBY)
IMAPUKOM BECOM HU3KHI (10 npH 000N JUCTAHIHH
28 1p. BAHAATO KOpIycy BO3JCHCTBHS
BHACOKaMEPsI) | 3CKTHBHOCTD HU3KAA
3aLUIICHHAS
BBICOKHII (110
J10 5 M (0 OOBEKTHBY)
OOBEKTHBY)
0 10 M (o xopmyc
OOBIHOTO . A ( priyey
BBICOKHH BHJICOKAMEPHI)
HCTIOJTHCHUA
J10 5 M (110 0OBEKTHBY)
J0 15 M (no xopmycy
. BHICOKAMCPHI)
KynoJbHasA BBICOKHH
Brictpen u3 20 1 J0 5 M (10 0OBEKTHBY)
apbaneTa
HH3KHH (110 npu K00 JUCTAHLIUN
KOpIyCy BO3JCHCTBUSA
BaH/aJI0- BUACOKaMepH) | 3¢ dexTuBHOCTD HHU3KASL
3aIUINCHHAS —
BBICOKHH(TIO
0 5 M (10 00BEKTUBY)
0O'BEKTHBY )
o 15 m (mo xopmnyc
OOBIYHOTO . A ( priycy
BBICOKHH BHJICOKAMCPHI)
HCTIOTHCHUS
70 10 M (o 06BEKTHBY)
Brictpen u3 Jo 15 M (no xopmycy
TpaBMaTHUCC- KyTIOJbHAS BBICOKHI BHACOKAMEPHI)
KOT'O TTHCTOJICTA 75 Mx 10 10 M (o 0ObEKTHBY)
THIIA HU3KHH (110 npH TI000H JUCTAHLHH
MP-79-9TM BAHIATO KOpIycy BO3JCHCTBHA
BHICOKaMepHEl) | 3(EKTHBHOCTD HU3KAS
3AIMAIICHHAAS -
BBICOKHH (110
70 10 M (o 06BEeKTHBY)
0OBEKTHBY)
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Tabnuua 25. IphexTHBHOCTh MEXaHUYECKOTO BO3AEHCTBHS (CBOOOIHO MajaloLLuil rpy3).

. JHeprus .
Bun Bo3nelicTeus S Tun BuacOKaMEPHI Paspywmaromuii 3¢ dexr
OOBIYHOTO cpeanuii (Mo KOPIMyCy BHACOKAMEPHI)
V aap rpysom HCTIOJTHCHUS BBICOKHH (110 OOBEKTHBY)
Maccou 5 kr, 20 Jhx — BI:ICOKI/II:‘:I (110 KOPITyCY BHACOKAMEPHI)
MaJAONIAM C BBICOKHH (110 OOBEKTUBY)
BoIcOTH 0.4 M BaHIAJIO- HH3KHH (10 KOPIYCY BHACOKAMEPHI)
3AIMUIICHHASA BBICOKHH (110 OOBEKTHBY)
OOBIYHOTO BBICOKHH (IO KOPITYCY BUACOKAMEPHI)
V nap rpyzom HCITOTHCHHS BBICOKHH (110 OOBEKTHBY)
Maccoit 5 xr, 50 Jbx KynomsHas BI:ICOKI/II:’I (110 KOPIyCy BUACOKAMEPHI)
MAJAFOIIUM C BBICOKHH (110 OOBEKTHBY)
BBICOTHI 1 M BaHZAJIO- HH3KHH (10 KOPIYCY BUACOKAMEPHI)
3aIUINEHHAS BBICOKHH (110 OOBEKTHBY )
OOBIYHOTO BBICOKHH (IO KOPIYCY BUACOKAMEPHI)
V nap rpysom HCIIOJTHEHHS BBICOKHH (110 OOBCKTHBY)
MAaccoH 5 KT, 90 T B— BI:ICOKI/II:/I (mo xopnycy BHICOKaMEPHI)
MAJATOIIIM C BBICOKHH (110 OOBCKTUBY)
BBICOTHI 1,8 M BaHIAJIO- HH3KHH (10 KOPIYCY BHACOKAMEPHI)
3amuImeHHas BBICOKHH (110 OOBCKTHBY)

Tabnuma 26. D¢ dekTHBHOCTH BO3ACHCTBUA JIy Ya Jia3epa.

Jnunanaa DHeprus .
. Tun BHACOKAMEPBI CreneHs BO3ACHCTBHA
BOJIHBI BO3ICHCTBHS
0DOBIYHOTO
HHU3Kas (BO3MOXKHA «3aCBETKA» U300PAKEHH)
HCIIOJIHCHHS
650 KyTIOJIbHAA HHU3Kas (BO3MOXKHA «3aCBETKA» H300pasKeHHA)
(xpacHslif) 70 10 MBr HH3Kas (BO3MONKHA «3aCBCTKA» U300pakeHUA),
BaHIAIIO- JUTSL OTAETIBHEIX BUAOB KaAMEP «3aCBETKA»
3aIUINCHHAST H300paKCHHUS MTPEKPAINACTCS IPU OTKIOHCHHH JTy4a
OT ONTHYCCKOM 0CH 00beKTHBA Ha yroa 30°
0OBIYHOTO
cpeaHss (BO3MOXKHA «3aCBETKA) H300PaKCHMN)
HCIIOTHEHHS
KYIIOJIbHAS cpenHsis (BO3MOXKHA «3aCBETKA» N300PaKCHHMN)
mo 1 Bt cpeanss (BO3MOXKHA «3aCBETKA) M300PaKCHMN),
BaHIAIIO- JUTSL OTJCTBHBEIX BUAOB KAMEP «3aCBCTKAY
532 3aIUIIEeHHAS n300paskeHUS MIPEKPAINASTCS ITPU OTKIOHSHUH JIy4a
HM OT ONTHICCKOM OCH OOBEKTHBA HA yroa 45°
(3enmeHslit)
00BIMHOTO BBICOKAs (BO3MOKHA «3aCBETKA) H300PaKCHHUS U
HCTIQIHCHHUS BBDKUTAHHE OTACIBHBIX IIMKCETIOB MATPHITE)
BBICOKAS (BO3MOXKHA «3aCBETKA» H300PAKEHHS U
1o 2 Br KynoJIbHasd
BBIKMT'AHHC OTACJIBHBIX MIUKCEI0B MATPHIIB)
BaHAAJO- BBICOKAS (BO3MOXKHA «3ACBETKA» U300PAKEHHS U
3aIUICHHAS BBDKUT'AHUC OTJCIbHBIX ITUKCEIOB MATPHILBI)
OOBIMHOTO BBICOKAS (BO3MOXKHA «3ACBETKA» MU300PAKCHHUS U
HCTIQIHCHHS BBIKHTAHHE OTAEJIBHBIX MUKCEIO0B MATPHIIbI)
BBICOKAS (BO3MOXKHA «3ACBETKA» H300PAKCHUS U
KYTIOJIbHAS
450 um Sonce 2 Br BBIKUTAHUE OTACIBHBIX IUKCEIOB MATPHITH)
(cumwmif) BaHIAJIO- BBICOKAS (BO3MOXKHA «3aCBETKA» M300PAKCHUS 1
JAIMUINCHHAA BBIKUTAHHUC OTACIBHBIX ITHUKCCIOB ManI/ILIbI)
BeposATHOCTL BBIKHTaHHS OTAETBHBIX THKCEIOB MATPULIEI BEILIE, YEM Y
3€JICHOTO Ja3epa
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Ta6muua 27. D¢ PexTHBHOCTL BO3EHCTBYUS U3TyUSHUS PATUOCTAHIIUY U Pa3psaaa SJEKTPOIIOKepa.

B JHeprus N
uA P Tun BuACOKaMEpEI CrerneHp BO3ACHCTBI
BO3JCHCTBUA BO3ACHCTBHSA
OOBIYHOTO MCIIOTHEHUS KpaliHe HU3Kas
KyNOJbHAs KpaWHE HU3Kasd
Pazpsan -
S —— 9 Ik BaHAATO3AINUIICHHAS KpaiiHe HU3Kast
T
TP Ipumeyanue: npu npoOOe HIOISIHHA CHTHATBHOTO KaGe sl MPOH301IeT
BBIXOJI U3 CTPOSI IUIAThl 3aXBaTa BUACOPETHCTPATOPA.
OOBIYHOTO MCHIOHCHHUSI KpaifHC HU3Kasl
Hamyucrue KyHOJbHAst KpaWHE HU3Kas
nocumofi YKB > Br BaHAAJO3AIHUIIICHHAS QIHC HUA3KAsA
PaANOCTAHIIUA — P
Ipumeyanue: Bo3ACHCTBHE HE OBLIO 3aPCTHCTPHPOBAHO.
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le’lJ’lO)l(eHlfle 2. HJ’IHHHa BOJIHbI H3JIY'I€HHS H BHAHMOCTD €ro rjiasom

Tabsmua 28. JInuHHA BOJIHBI H3J1y Y€HHsI, €€ BUAMMOCTD [JIa30M M COOTBETCTBYIOINUIA €if nasep

BuHIuMoCTh raa3oM H3IyyYCHHS

JUTHHHA BOJTHEL (1 — MaKc. BHIUMOCTSH, OnemenTHas 0aza
0 — He BHIHO)
350mM 0.00001 YO
380mM 0.0002 Bmwxamit YO
400HM 0.0028 I'panua YO Nichia ¢uonerossiit GaN Jia3epHbIif HOX
405HM 0.0074 Blu-Ray/HD DVD JlasepHbiiimnon
420uM 0.0175 ®uonerossiit
4428M 0.0398 ®uoneroswiii- ['ony6oit ®uoneroso roaydoit HeCd nasep
450uM 0.0468 I'ony6oit
457.5am 0.0556 T"ony6as yacrota casoerHoro Nd:YVO
457.9am 0.0562 T"ony©6oii 1iBET aproOHHOIO JIasepa
473aM 0.104 Cunsas yacrora cnsoeHHoro Nd:YAG
488uM 0.191 3exensbri-I"0y6oi 3eneno-T"osy0oii BET aproHHOTO JIazepa
500EM 0.321 I"'osty6oii-3eneHbiit
510HM 0.503 3encHbrii M3yMpy aublii BET JIa3epa Ha MEAHBIX Mapax
514.58m 0.588 3eneHBIH LBET APrOHHOTO JIa3epa
532HM 0.885 3enenas yactora caBoeHHOro Nd:YAG unu ND:YVO
543 5uMm 0.974 3enensiii HeNe nasep
550mM 0.995 YKenrorit-3e1e bt
555uMm 1.000 Ik BHAHMOCTH
567HM 0.969 3enenbiii uset I'ennii-PryTHOTO NMa3epa
568uM 0.964 Kenro-3eneHblii BET HEKOTOPBIX KPHITOHHBIX JIA3EPOB
578uM 0.889 XKenrorit 300TOI LBET JIa3epa Ha MEAHBIX Mapax
580HM 0.870
594.11m 0.706 OpamxeBblit-)XeThlit Kenroiii HeNe masep
600HM 0.631 OpamkeBblit
611.9aM 0.479 Kpacuslit-OpamKkeBbiid Opamxesbiii HeNe masep
615HM 0.441 Kpacusriii uset I'eymii-PTyTHOTO J1a3epa
627HM 0.298 KpacHblii iBeT 1a3epa Ha mapax 30J10T1a
632.8aM 0.237 OpamxeBbIi-KpacHbIH Kpacnsiit HeNe nasep
635uM 0.217 Jlazepusie a1oap1(D VD, HOBbIE Ja3epHbIC YKA3KH)
640HM 0.175
645uM 0.138
647.15Mm 0.125 KpacHsrit KpacHslii 1BET KpHNTOHOBOTO Jiazep win Ar/Kr nasep
650HM 0.107 Jlazepubie auoap(DVD, HOBBIC JIA3CPHBIC YKA3KH)
655HM 0.082 JlasepHble AMOAbI
660HM 0.061
670HM 0.032 Bap-koa CkaHEph! H CTaphIe JIA3CPHBIC YKA3ZKH
680HM 0.017
685HM 0.0119 TemMHO-KpacHbIH
690HM 0.0082
694 .3aM 0.006 PyOuHOBBIH J1a3ep
700HM 0.0041 I'paarma UK
750mM 0.00012 Bmoxanit UK
780HM 0.000015 CD/CD-RW Jlnon
800HM 3.7*%(10)-6 Jlazepusie auoasl Hakauka Nd:YAG, Nd:YVO
850HM 1.1*(10)-7
900HM 3.2%(10)-9
10641M 3%(10)-14 Nd nasep(Bkmoyas Nd:YAG)
1523am 0.0000 MK HeNe Jlasep
3390mM 0.0000 Cpemamiit UK MK HeNe Jlasep
106005M 0.0000 Mamprmii UK CO2 Jlazep
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Mpunoxexue 3. MpuMepbl 060pyA0BaHUS, 06ECTIEUNBAIOLLIETO 3aLLMUTY OT BHELUHErO
3/1eKTPOMAarHWTHOTO BO3feCTBIS

YCcTponcTBO rpo3o3awmnTtbl O6pasey, Nel

Puc. 85
YCTpoiicTBO rpo3osawutsl Obpasel Nol
YCTpOWCTBO rpo303alimThl MPeAHAa3HAYeHO A5 3alUTbl MEepejatollero WM MpUEMHOrO0
BNAE0060pYA0BaHNA OT BO3AENCTBMA OMAcHbIX NOMEX W HaBOAOK Npu nepegade BUAeocurHana Ha
60MbLUME pacCTOAHNUS.
KoHCTpyKumMa npefycMaTpyvBaeT MOHTa&X Npubopa HEMoCpeACTBEHHO HAa  CUCTEMbI

BME0060pYL0BaHUs (BUAEOKAMEPY, MYNbTUMAEKCOP M T.4.) WK B paspbiB KabenbHOW MMHWN.

Tabnuua 29 - TexHUYecKue XapakTepucTUKM YCTPOICTBA FPO303alLlUThl

[Jvana3oH paboumx vactoT 50Ty -6,5MIy
OcnabneHune B Nonoce NPoOMycKaHns He 6onee 3 gb
MakcumanbHas aMninMTyaa BXOLHOMO CUrHana 6B
MuHMMansLHOe HanpskeHWe cpabaTbiBaHUS 3aLLMThI 7B
MaKCUManbHbIA MMAYbCHbBIA TOK 3aLUTbI MPU HAMPSHKEHNN:

oT78090B 40 A

cBbiwe 90 B 10 KA

Bpems HenpepbIBHON paboThl He orpaHu1yeHo
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Puc. 86
TunoBasi aMNANTYJHO-YaCTOTHAs XapaKTePUCTIKA U30/MPYIOLLErO TpaHCc(hopmaTopa

M3onnpytowwmii TpaHchopmatop Obpasel, No2

Puc. 87
W3onupyrowuii TpaHchopmaTtop
MpuGop npegHasHaueH AN TrafbBaHUYECKOW pasBs3KM Mepefatollero U npueMHoro
060pyf0BaHUs B CUCTEMaxX BWEOHAGMIOAEHUS MpU MNepefaye BWAEOCUTHANA MO KOAKCMaSIbHbIM
JIMHUAM CBS3W. [MaNbBaHMYeCKas PasBsa3ka YCTPaHSIET MOMEXM Ha U30GPaXKEHWM, BOSHUKatOLLME 13-
3a PasHOCTM MOTEHLMANoB MeXay MPUEMHbIM W Nepefarolm 060pyAoBaHueM. KOHCTPYKLUS

npeAycMaTprBaeT MOHTaX NMPMGOPOB B Pa3pbiB KaGenbHON NMHUM.

Tabnuua 30 - TeXHUYeCKMe XapaKTepUCTKI YCTPOICTBA MPO303aLLUThI

BXxoAHOI 1 BbIXOAHOI MMMNeaaHc 75 Om
[vana3oH pabounx yacToT 50y -7Mly
KoathdunumeHT nepegaun 1
MakcrManbHas aMnanTyga BbIXOAHOMO curHana 6B
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M3onupytowmii TpaHcopmaTop O6pasel No2

Puc. 83
VizonupytoLmii TpaHchopmatop

M13019TOp KOAKCUabHOro Kabens Ans 3aluuThl OT UCKaXKeHWIA Mo 3emre, He TpebytoLumii
BHeLUHero nutaHua. lMpefoTBpaLL@eT paspbiBbl, HAJIOXKEHWE N300PKEHNS U MerbKaHVe Kafpos,
Bbl3BaHHbIE MapasMTHLIM “'3eMIsSHLIM" TOKOM. BCTpOeHHas rpososamra (3amta OT CKauykoB

Hanps>XeHna B LENW nepeaadn Bm,qeocmrHana).

YCTPOIACTBO 3aluThl 0T nomex O6pasel; Ne3

Puc. 89
YCTPOIACTBO 3aLL/Thbl OT MOMEX

Tabnmua 31 - TeXHUYECKVEe XapaKTeEPUCTMKIM YCTPONCTBA MPO303aLLNTbI

BHocumble noTepum 0516

UacToTHas XapakTepucTuka 0-3 o6 gna 10 MI'y,
BxopHoe conpoTyvBeHve 75 Om

BbIxofHOe ConpoTMBIIEHNE 75 Om

Tun kabens CAT 5UTP
HanpsbkeHue npo6os nsonaumm DC 600 B
PerynvpoBska conpoTuB/IeHust ecTb

Pabouas Temneparypa o °o

Pasmepbl 25x22x69 Mm
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YCTPONCTBO 3aWMThl OT CKa4yKoB HanpshkeHns O6pasel, Ned

Puc. 90
YCTPOIACTBO 3aLLMTbl OT CKaYKOB HanpsHKEHWS

Tabnuua 32 - TeXHUYECKMe XapakTepucTHKM YCTPOMCTBA FPO303aLLUTb

Bpewms 3awuThbl 1HC

MaKcuManbHbIA CKauoK TOKa 4 kB

OnnTensHocTb paboThl 300 ckaukos no 100 Alc
ConpoTtuBneHue 10000 MOwm
ConpoTrBieHne 3aMblKaHns 0K0/10 0 Om

Monoca nponyckaHus 0..1TTy

BHocuMble noTtepu <026

Tun coefnHeHuns K/IEMMHbIE 38XV Mbl
Pabouas Temneparypa o. “Z°s

Pa3mepsl 25X25%65 MM

OpfHOoKaHasbHbI NpyemMonepeaaTUMK BUAeOCUrHana ¢ rpososawmTtoli O6pasel, Ne5

Puc. 91
OpHOKaHabHbIM NpMemonepeaaTymK BUAeoCUrHana ¢ rpo3o3allnTou

MaccuBHbLIA OAHOKaHaNbHbIA NpUEMOnepesaTuMK BUAEOCUrHaNa C rpo303aluToin Ans
paboTbl C NO6bIM TUNOM Kabens “BuWTas napa”. [anbHOCTb Mepedayn B Nape C aKTWMBHbIMW
npuvemMHuKamu - o 1500 M., npu naccueHbIX - fo 300 M. Bxog Bugeo - nog BNC, Bbixof Ha NMHUIO

- NoA Knemmbl. MabapuTbl - 85x42x50 MM. TemnepaTypHbIii Anana3oH ncnonb3oBaHms -40...+50°C.
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