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BBEJIEHUE

Cuctembl TeneBU3nOHHOTO oxpanHoro TeneBuacHus (CTBH wmm
CCTV - anry.) sBIsAOTCSA HAJACKHBIM CPEICTBOM OOecreueHus Oe3omac-
HOCTH JIIoAeH 1 00BEKTOB OXpaHbl. B CHITy BO3MOXKHOCTH PETUCTPALIUHU U
aHall3a HE TOJIbKO COOBITHS MPECTYIUICHUS WIIN Ype3BBIYAHOTO MpO-
WCIIECTBUSA, HO TaKkKe COOBITHI 10 M mocie Hero, mpuMmeHenne CTBH
CHOCOOCTBYET PACKPBITHIO MPECTYIUICHUH WA PacCeOBaHUIO TPUIHH
YpEe3BBIYAMHBIX MTPOUCIIECTBUM, U, B PAJE CIIy4aeB U UX MPETyNpeKie-
HUIO. YTPO3a KU3HM JIIOJIEM U COXPAHHOCTHU LIEHHOCTEW YMEHBILAIOTCS
Onarofapsi NPUMEHEHUIO BUICOTEXHUKHU JUISl 3aIUTHI IMPOMBIIIIICHHBIX
MPENNPUITAN, JUIS HAOIIOACHUS! B TOPTOBBIX MMOMEIIEHHSIX, IS 3AIIUTHI
W TapaHTHUU TIEPEBO3KH JICHET, 3aIllUThl OT BaHIATH3Ma U oOecreucHue
COXPaHHOCTH YaCTHOW COOCTBEHHOCTH.

OnHako 3¢ peKTUBHOCTH CHCTEM BHICOHAOIIOACHUS, IIOCTPOEHHBIX C
MPUMEHEHHUEM Ja)Xe CaMOro COBEPIIEHHOTO O00OpYyIOBaHUs, B 3HAYM-
TEJIbHON CTENEHHU OmpeiessieTcs KBalnpUKaluel co3aareneii STuX CH-
cteM. KadecTBEeHHO BBITIOJHEHHBIM MPOEKT JOJDKEH cojepxarh HH(Op-
MaIiio O TOM, YTO U C Kakoil Jeraimm3anuel OyAeT BUICTh Kak[aas BU-
JeoKaMepa, Kakpue o0JacTH Ha OOBEeKTe KOHTpOIHUpoBaTh. IlIpoexT,
coJiepKallluii CXeMy pacCTaHOBKH KaMep, TPeOYIOIIMHA MHOTOKPaTHBIX
MEPECTAaHOBOK M 3aMeH OOBEKTHBOB TI0CJIE OKOHYAHUS MOHTa)Ka HE MO-
KET CUUTATBCAd YAOBJICTBOPUTCIIHBHBIM. B HacToAlICEC BPEM IPOLECC
Mpo¢eCCHOHANBEHOTO MPOEKTUPOBAHUS CHCTEM OXPAHHOTO TEJCBHICHHUS
3HAYUTENFHO OOJIErYaeTcs IMPH HCIIOJb30BAaHUU KOMITBIOTEPHBIX TIPO-
rpamm 2-D u 3-D momemmposanns. Hanpumep, nporpamma VideoCAD *
MO3BOJISIET CO3/1aBaTh MPOEKTHl Ha KAa4eCTBEHHO HOBOM YPOBHE, HeENO-
cTynmHOM 0e3 e€ mpUMEHEHHMsI, MPUIEM 3a 3HAYUTEIHHO MEHBIIIHIA TPO-
MEXYTOK BPEMCHH.

TpéxmepHble MOIETH BHACON300pAKEHUN HE SBISIOTCS 0053aTeIh-
HOH gacThio mpoekta CCTV, BCIo HEOOXOMUMYIO TSI MHCTAJUISIIIAH CH-
CTEMBbL MHPOPMAIIMI0 MOXXHO YMECTHTh Ha JBYXMEpHOM IutaHe. Ha
JIByXMEPHOM IUTaHE yI0OHO BHIOMPATH MOJIOKEHHUS U MTapaMeTphl BUAEO-
Kamep, paboTaTh C MPOEKIUAMHU 30H 0030pa u T.m. OJHAKO BO3MOXK-
HOCTb TPEXMEPHOTO KOMIIBIOTEPHOI'O MOJEIMPOBAaHUS H300paskeHUN
SIBIISIETCS TIOJIC3HOH MMEHHO Ha dTarax MPOCKTHPOBAHUS M COTJIacoBa-

1 CCTVCAD Software http://cctvcad.com/rus



HUs TpoekTa. Mcmonb3yst TpEXxMepHOe MOJIEIIMPOBAaHUE MOYKHO pelaTh
BO3HHKAIOIIUE B MPOLECCEe MPOCKTUPOBAHUS 3a]laud HaWIyqIInM obpa-
30M, C Y4ETOM CJIOXKHBIX Biustomux (axropos. Hanpumep, B 1Byx u3-
MEPEHUSX CI0KHO y4YeCThb MPENATCTBUSA, 3aKPhIBAOIINE YacTh 30HbI 00-
30pa ¥ 0COOEHHOCTH OTOOpakeHUs! 0OBEMHBIX OO0BEKTOB. OQHAKO IUIA
yuera 3TUX (aKTOPOB HEOOXOIUMO HCIOJIL30BaTh ajeKkBaTHbIC 3-D Mo-
JIeNTd U coOJTI0IaTh TpaBmiia UX pPacCTaHOBKU Ha oOwekTe. [Ipu 3ToM 3a-
Jaya YOpOILAETCs HCIOJIb30BaHWEM OOJBIIMHCTBA MoJeneil, 00benu-
HEHHBIX B OnbnmmoTeku. TpéxmepHoe MOAETMPOBaHUE MO3BOJISIET YKE B
MPOLIECCEe MPOCKTUPOBAHKS YBUAETh KOHECYHYIO HH(MOPMAIMIO CUCTEMBI
— M300paXeHUs] HA MOHUTOpaX. DTa WHPOPMAIUS 3HAYNTCIEHO YMEHb-
[IaeT BEPOSTHOCTH MOSIBICHHUA B HPOEKTE JOPOrOCTOSIIUX OMIMOOK U
MO3BOJISIET BHIOPATh pa3MelleHNe W mapaMeTpbl 000pyAoBaHHs ¢ OOJb-
oM TOYHOCTBIO, 4 TAKXKC HAXOJAUTHb HOBBLIC HCCTAHAAPTHBIC PCUICHHA
MOCTaBJICHHBIX 3afa4. TpéxmMepHOe MOACTUPOBAHUE MOXKET 3HAUUTEIb-
HO YNPOCTHUTH paboTy, ecinu npoekrupyercs cucrema CCTV nnst 3manus,
KOTOPOE CaMO TIOKa SIBJISIETCS IPOCKTOM.

TpéxmepHoe MoAenupoBaHUe M300PAKEHUH C MOHHUTOPOB CHCTEMBI
OXPaHHOT'O TEJICBUACHHS JENaeT B3aUMOICHCTBHE C 3aKa34MKOM Ooiee
MPOAYKTHBHBIM. Mozenu nzo0paxenuid 6osiee MHQOPMATUBHBI IS He-
CHeIHauCcTa (3aKa3unKa), Y4eM TOJIBKO IUIaH PacIoIOKEHHs BHIEOKaMep
C MPOEKUUSIMH 30H 0030pa. TpéxmepHble Momenr U300pakeHUi M03BO-
JISIIOT OOIIATHCS € 3aKa3YMKOM Ha TOHSITHOM €My S3BIKE, JIEMOHCTPUPO-
BaTh MPEUMYIIECTBA MPEIJIAracMoro MpoeKTa Mepell MPOSKTOM KOHKY-
PEHTOB, a TaKKe U30e¥kKaThb pa30yapoBaHUI U3 32 OTPaHUYEHHUH B paspe-
LIGHUH M300pakeHWs. Ympoulaercsi OOOCHOBaHME MPOEKTa:  OT
KOJINYECTBa M Pa3MEUICHHUS BUICOKAMEP U MOHUTOPOB JI0 Ka4eCTBEHHBIX
napameTpoB obopymoBanus. [IpoekT, BKIFOYAOMNI MOAETH H300paxKe-
HUI HA MOHMTOpax UMEET IPEUMYILIECTBO B TEHAEPE.

MogenupoBanue 300pakeHH HA MOHUTOPAax B pealbHOM MacHITa-
0e M _KauecTBe MO3BOJISIET C/AeIaTh BHIOOP HEOOXOAMMOTO KOJIMYECTBA U
HapaMeTpoB MOHHMTOPOB, a TaKKe OOECIEYUTh BBHICOKOE KaueCTBO IPO-
EKTHpOBaHUs pabovyero mecta omepatopa. B BbeIxoaHOW MH(MOpManuu
CHCTEMBI BHICOHAOMIOCHNS TIPH KOMITBIOTEPHOM MOJICIIMPOBAHUH TIPH-
CYTCTBYIOT HE MEHEE [IByX BHUIOB M300paKE€HHs OT KaXKAOI BUAEOKaMe-
PBL, IMEIOIIME B O0IIEM cilydae pa3sHylo HHPOPMATHBHOCTH. M300paxke-
HHUE TIEPBOTO BHJA COXPAHACTCS B MaMSITH U MOKET OBITh MCIOJIB30BAHO
Ui TocTenytoniero ananusa. M3o0paxenne BTOPOro BUAa BUIHUT OIIe-
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paTtop Ha MOHHUTOpPE BO BpeMs OllepaTHBHOW pa®oThl. Ha momuskpaHHoM
MOHHUTOpPE 3TO M300paKEHHE MOXKET UMETb HeOONbIIOW pa3Mep U HMH-
¢dopmatuBHOCTh. [IporpamMma VideoCAD mo3BosisseT MOACIMPOBATh KakK
COXpaHsieMOe H300paKeHHE OT KaXKAOM BUIEOKaMepbl, TaK U IOJH-
SKpaHHbIE MOHUTOPHI LIETTUKOM.

B mocobuu paccMaTpuBaroTCs HEKOTOPbIE BOIIPOCHI OCOOEHHOCTEH
MPOEKTHPOBAHUSI C UCIIOJIb30BAHUEM aBTOMATHU3UPOBAHHBIX U HE aBTO=
MaTH3UPOBAaHHBIX METOJOB MPOCKTHPOBAHHS CHUCTEM OXPaHHOIO. Tejie-
BUCHUS 0€3 yueTa 0COOEHHOCTEH XapaKTEPUCTHK PAa3IMYHBIX THITOBBIX
00BEKTOB OXpaHbl. J[OMOJHUTEIBHBIC CBEJICHUS, OTHOCSIINECS K YUETY
0cOOEHHOCTEH pa3InYHBIX OOBEKTOB OXPAaHBI, MPHUBEICHBL B ITOCOOHMH
[1]. Kak u [1] HacTosimee nocodue siBisieTcsl ydeOHBIM U PaCIpOCTpaHsi-
€TCs Ha TeJeBU3NOHHBIC cucTeMbl BueoHabmoaeHus (TCB) oxpannoro
TEJCBUICHUSA, yCTaHABIMBACMbIC Ha OOBEKTaX pPa3UYHBIX (opM c00-
CTBEHHOCTH, OXPaHAEMBIX WJIH MOUIeKALINX Nlepeade Mo OXpaHy HOA-
paszenenusM oobeaunenus "Oxpana" npu MBJ] Peciybnuku benapyco
Ha Tepputopun PecnyOnmuku benapych M MCMoONb3yeMbIX paOOTHHUKAMHU
9THX MOJPA3EICHUH AJIs1 BHIIOIHEHHS 3aa4 10 OXpaHe 0ObEKTOB.



1 OCOBEHHOCTU MNPOEKTUPOBAHUSA CUCTEM
OXPAHHOI'O TEJEBUJIEHUA
P KOMIIBIOTEPHOM MOJIEJIMPOBAHUU

XoTs 0o0re NPUHLIUIBI POSKTUPOBAHUS CHCTEM OXPAHHOTO Telle-
BuneHus (COT) mpu "pydnoMm" ¥ KOMIBIOTEPHOM MOJCTUPOBAHUH OJIH-
HakoBbI [1-3], HO OCOOCHHOCTH 4YEIOBEUECKOr0 BOCHPHATHS rpaduue-
CKUX M300paskeHUI U MOAETUPOBaHUS 00bEMHBIX 00BEKTOB CPEACTBAMHU
BCTPOCHHBIX B MPOrPaMMbl KOHCTPYHUPOBAHHUSI CHCTEM OXPAaHHOTO TeJie-
BHUJICHHSI MaTeMaTHYECKUX MAaKETOB O0YyCIaBIUBAIOT PA3IMYHBIE TIOIXO-
IIbl K CpPeACTBaM M 00BEKTaM pOeKTHpoBaHus. Jlanee paccMaTprUBaloTCs
HEKOTOpBIE OCOOCHHOCTH HMPOEKTHPOBAHHUS CHCTEM OXPAaHHOI'O TeNCBH-
JICHUS] TIPUMEHHUTENIFHO K Ucmob3oBanuio mporpammel VideoCAD [4].
OTMeTuM, 4TO yKa3aHHbIE OCOOCHHOCTH XapaKTEPHBI M IPH HCIIOIb30-
BaHUM IPYTHUX NPOTPaMMHBIX MHakeToB. [IpH HMCHONB30BaHMM MHOTHX
MpOrpaMM MPOEKTUPOBAHHUSA CHUCTEM OXPAaHHOTO TEJCBHICHHS B MEHIO
BbIOOpa KpuTepueB U pexumMoB COT mpuBOASATCA CCHITKM Ha PEKOMEH-
JalMy Pa3IUYHBIX BEAOMCTB. Takke B MEHIO HACTPOHKH KPUTEPHEB
MOKHO BBICTaBUTH 3HAYEHHUs MapaMeTpoB mo BbIOOpy. OnHako, ecnu
TOYHBbIE TpeOOBaHMS K 3HAUEHUSIM TapaMeTpOB HACTPAMBAEMOI'O KpHTE-
pUS HEM3BECTHBI, TO MPEANOUTUTENbHO BbIOHpaTh "Pekomennanuu bpu-
taHckoro MBJI" (pucyHok 1.1).

KpUTEpHH YTEHWA aBTOMOOUNLHOr O HOMEpa 3]

I Pexomeraauni bpuradckoro MBI v ‘

Pucynok 1.1 — M300paxxeHne Ha 3KpaHe MOHHTOPA 30HBI 0030pa



D10 00ycnoBneHo TeMm, yTo COT BnepBbIC MONYYHUIH MIUPOKOE pac-
npoctpanenue B BenukoOpuranuu, B yactHOCTH, B JIongoHe. B HacTto-
siiee BpeMsi JIOHZOH sBIsieTcsi caMoii "BUIEOHA0II0JaeMOi" CTOJHIICH,
a bpuranckoe MBJI umeer camplii OOJIBIION OIBIT MPOSKTUPOBAHUS M
skciuryatanuu COT. ITapametpst COT pykoBoasgmux 10KyMeHTOB PO u
Pb ocHoBanbl Ha pekoMmeHaausAx bpuranckoro MB/I.

1.1 3ona 0630pa BuaeOKaMepbl

30Ha 0030pa BHIEOKaMEpbl — 3TO TpEXMepHasi reoMeTprUecKas Qu-
rypa B BHIE MUPaMU/Ibl (PUCYHOK 1.2) ¢ BEpIIMHON, HCXOASIICH U3 00b-
eKTHBa Buaeokamepsl. [IppnuéM cooTHOIIEHNE CTOPOH OCHOBAHUS MHpPaA-
MUZBI B CEYCHNU MEPTICHANKYIISIPHOM OCH HampaBJeHHS KaMephl, B CO-
OTBETCTBHU C TEJIEBU3MOHHBIM CTAH/IAPTOM, paBHO 4 : 3.

EEpXHAA FpaHkUE 3oHE obzops

HM#HAA rPaHKLE 20HEl 0B30pa

Pucynok 1.2 — ®opmupoBaHue 30HBI 0030pa BUICOKAMEPHI

Bce mpenmers! (MM 9acTH MPeIMETOB), MOMAAAIOIINE BHYTPh ITOH
MUpaMUIbl OyIyT BUJIHBI Ha SKpaHe MoHHuTOpa (pucyHok 1.3). TIpemme-
THI, HE TIOMAJAIONINE BHYTPh MUPaMUIbl, BUIHBI HE OyayT. 30Ha 0030pa
MOJKET OBITh KaK OECKOHEYHOM, TaK U OTPaHMUCHHOH 3eMJIEH U APYyTrUMHU
npeameramu. Kpome toro, 3oHa 0030pa orpaHudeHa AByMs IIOCKOCTS-
MU, YAaJIEHHBIMU OT KaMepbl Ha PacCTOSHUs OMMKHEeW W JajnbHed rpa-
HHI[BI PE3KO 0TOOPaKaeMOro MmpocTpaHcTa (prucyHok 1.4).



HH#HAA rpaHMLa 30HEl 0bz0pa

Pucynok 1.3 — U300paxeHue Ha SKpaHe MOHUTOpPA 30HKEI 0030pa

B cucremax aBromarusupoBaHHOro mpoektupoBanus (VideoCAD
W JIp.) YTI6I MEXIy TPaHsSIMH 30HBI 0030pa aBTOMAaTHUECKH BBIUYUCISIOT-
csl ucxoas U3 (POKyCHOTO paccTOSIHUS OOBEKTHBA U (hopMaTa BHIIEOCEH-
copa kamepsl. B To ke Bpems, B pexxuMme "pydHOT0" MpOEKTHPOBAHHS
STH BBIYMCIICHUS TIPOU3BOJATCS C MPUMEHEHUEM CIICIIMAIbHBIX TaOJIHIT
WITH KaJIBKYIISITOpOB [2, 3].

Takum o0Opa3zom, B cucTeme KoMmbioTepHoro npoektuposanust COT,
3a7aB (POKyCHOE paccTossHue 00beKTHBa U (hopMaT BHIEOCEHCOPA, MOXK-
HO aBTOMAaTHYECKH. MOJIHOCTHIO ONpenesnuTh (popMy U pasMep 30HBI 00-
30pa. BepxHIoio rpaHb 3TOH NHpamMuIbl, COOTBETCTBYIOLIYIO BEpXHEH
TpaHuIle W300paKEHHUSI HA MOHUTOPE, HAa3bIBAIOT BEPXHEU TPaHUIEH 30-
HBl 0030pa. HmkHIOI TpaHb MUPaMUABI, COOTBETCTBYIOIIYIO HHKHEH
rpaHuLe H300pa’keHNs HA MOHUTOPE, — HIDKHEH TpaHuLeld 30Hb5I 0030pa
(pucynku 1.2, 1.5).

[IpoexkTHpoBaTh CHUCTEMBI BHJICOHAONIONCHUS HAMHOI'O YAOOHEE H
ObICTpee B IBYXMEPHOM, Y€M B TPEXMEPHOM IPOCTPAHCTBE. DTHM TaKKe
00BSICHACTCSI OTCYTCTBHE LIMPOKOTO MCIIOJIB30BaHUS B MPAKTHKE MPOEK-
TUPOBAaHUS CHCTEM BHUCOHAOJIOACHHUS BUICOHAOIIONCHUH MPOrpaMM
TPEXMEPHOTO MOJICTUPOBAHUS, a TAKXKE PACHPOCTPaHEHHOE paHee Mpe.-
CTaBJIEHHE 30HBI 0030pa B BUAE TPEYrojJbHUKA WM HPSIMOYTOJbHHKA.
Takum oOpa3om, 30HY 0030pa II€JIeCO00pPA3HO TMPEACTABIATH B BUJEC
JIBYXMEpHO# HUrypsl.
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C Y4ETOM TITyOHHBI PE3KOCTH!
a — (hopMHpOBaHHE 30HBI 0030pa BUJEOKAMEPHI;
— 3aBUCHMOCTH INTyOUHBI PE3KOCTH OT anepTyphl 00bEKTHBA

Pucynok 1.4 — ®opmupoBaHue 30HBI 0030pa BUICOKAMEPHI
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BEPXHASA rpaHuLa 30Hbl 0630pa
HWXKHSISt rpaHu1LIA 30HbI 063opa _ -7
-

—

ropnsoHTanbHaa Npoekuna 30Hbl
ob3opa

Pucynoxk 1.5 — IIpoexnun 30H5I 0030pa Ha TOPH30HTATIBHYIO INIOCKOCTh

[Ipu IpOEKTUPOBAHUKM MOXKHO IMOJyYUTh TOPHU3OHTAIBHYIO U BEPTH-
KaJbHYIO ITPOEKIIMH 30HBI 0030pa, OJJHAKO B MPOIIECCe MPOCKTUPOBAHHUS
Yale WCIOJB3YyeTCss TOPU3OHTANBHASI MPOEKIHS, TO €CTh MPOCKINs Ha
iaH MecTHOcTH. HeoOXoauMo MOMHHTH, UTO YIiibl 0030pa B BEpTH-
KaJbHOM U TOPU3OHTAILHOM MJIOCKOCTSIX PA3TUYHBI, ¥ JJIsl CTaHIapTHOTO
dhopmara HaxomsaTCs B oTHOmEHNHN 3:4. OOBIYHO MPHU pa3paboTKe MPOeK-
Ta TPEACTABISAET MHTEPEC HE BCH 30HA 0030pa, a TONBKO €€ JacTh B
oTpeAenEHHOM JUara3oHe BHICOT. Eciu crnpoenupoBath IMOIyYEHHOE
cedeHue MUpamMuIbl B 3aJIAHHOM JHAaIia30HE BBHICOT HA TOPU3OHTAIBHYIO
TJIOCKOCTh, TO MBI TIOJYYHM  TOPH30HTAIBHYIO IMPOEKIIMIO 30HBI 0030pa
(pucynok 1.4). I'opuzoHTanpHas TPOEKITUS 30HBI 0030pa OIpenensieTcs
CJICAYIOIIMMH OCHOBHBIMH TIapaMeTpaMHu:

— BBICOTa HIDKHEH I'PaHUIBI 30HBI 0030pa;

— BBICOTa BEPXHEH TpaHUIIBI 30HBI 0030pa;

— paccTOsIHKE JI0 BEpXHEH I'paHHIIBI 30HBI 0030Da.

U3 pucynkoB 1.2, 1.5 sicen cMbIci TapaMeTpoB 'BbICOTA HUKHEH IpaHu-
16l 30HBI 0030pa” W "BBICOTAa BepXHEW IpaHUIbI 30HbI 0030pa”. M3meHss
3HAYEHHS 3THX BBICOT, MBI MOJYYHM pa3Hble pa3Mepbl MPOEKIHHU, MPUIEM
7000 MpeAMeT, HaXOJSILIMICS N0 BBICOTE MEXIy STUMH I'PaHULIAMU U Ha
TOPH30HTAIBHOM IIOCKOCTH B IIpeesiax IOJYUYCHHOH B pe3yJIbTaTe MPOeK-
IIMH 30HBI 0030pa Oyet BueH Ha skpaHe monutopa COT (CTBH).

B nporpammax aBTOMaTHYECKOrO MPOEKTUPOBAHUS yI0OHEE TOJIB30-
BaThCs MapaMeTpaMy "BBICOTA HIDKHEW TpaHUIIBI 30HBI 0030pa" U "BBICO-
Ta BEpXHEW rpaHUIIbl 30HBI 0030pa”, a He 0Ch HaNpaBJICHUsI, YTIIbl 0030-
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pa B BEPTUKAJILHOW M TOPU3OHTANBHOM MJIOCKOCTSX, Kak MpH "pydyHOM",
HE aBTOMAaTHYECKOM, TPOEKTHPOBAHNH.

Hampumep, eciu Hac MHTepecyeT HaONIOAEHHE 3a JIIOABMH, HE IbI-
TAIOIIMMUCS CKPBITbCS OT HAOIIOICHUS, 1OCTaTOYHO YCTAaHOBUTH BBHICO-
Ty HWKHEH TpaHMLBI 30HBI 0030pa = | M, BBICOTY BEpXHEH rpaHHULbI —
2 M. Eciu BO3MOXKHO TiepecedeHre KOHTPOIMPYEMOi 001aCTH TOI3KOM,
TO HIKHSS TPAaHUIIA JOJKHA OBITH OmyIieHa A0 HyJs1. Eciu HeoOxoanmo
HaOJroeHNe 3a IPy30BBIMH aBTOMOOWIISIMH, TO BBICOTA BEpXHEH IpaHH-
1Bl TOJDKHA OBITH MOJHATA JI0 BEICOTHI aBTOMOOMIIS.

[Mocnenuuii mapameTp, KOTOPBI HEOOXOIUMO OIPEEUTh, 3TO pac-
CTOSIHHE IO BEpXHEW IpaHMIIbl 30HBI 0030pa. U3 pucynka 1.5 BuaHO, uyTO
9TO MPOEKLMs Ha TOPU30HTAIb PACCTOSIHUA OT KaMephl 10 TOYKH Iepe-
CeveHMsI BEpXHEH TpaHUIIBI 30HBI 0030pa C BHICOTOM BEPXHEH T'PaHHUIIBI
30HBI 0030pa, KOTOPYIO MBI paHee 3ajaiu. XOTs 30Ha 0030pa MOXKeT
ObITh OCCKOHEUHOH, HAc, KaKk MpPaBWJIO, MHTEpecyeT HaOroneHHe He
TOJIBKO B AMAana3oHe BBICOT OT HW)KHEH N0 BEPXHEH rpaHuUIIbl 30HBI 00-
30pa, HO M JI0 ONPENEIEHHOTO PAcCTOSIHUS. DTO PacCTOSIHUE M OyJeT
SBIISITbCS. PACCTOSIHUEM 10 BEpXHEH TPaHMIBL 30HBI 0030pa B JaHHOM
MOJIO’KEHUU KaMEpHI.

[Ipu 3a7aHHBIX 3HAYEHUSAX BBICOTHI BEpXHEH TpaHUIIbI 30HBI 0030pa,
paccTosiHUS 10 BEpXHEH rpaHuUIlbl 30HBI 0030pa U BBICOTE BUICOKAMEPHI,
ONTUMAaNBHOE 111 HAOMIOACHUS A0 3aJaHHOM BBICOTHI M 33JaHHOTO pac-
CTOSIHHA TIOJIOKEHHE KaMepbl IOJTHOCThIO omnpeneneHo. [lpuyem He Tpe-
OyeTcsi BBOAUTh HUKAKHE IpYyrue MapaMeTphl, HApuMep yroj HaKJIOHa.
Takum 00pa3zoMm, U1 TONYyYEHHUS Pa3MEPOB U MOJIOKEHUS MIPOCKINH 30-
HBI 0030pa OTHOCHTENBHO BHIEOKAMEPHI, B IPOrpaMMe KOMIIBIOTEPHOT'O
moaenupoBannss COT HeoOX0aMMO 3a1aTh CIEAYIONINE TapaMETPHhI:

— pa3Mep BuaeoceHcopa U (GOKyCcHOEe pacCcTOsSHHE OOBEKTUBA BUIEO-
KaMephl;

— BBICOTY YCTAHOBKH BHUIIEOKAMEPHI,

— ‘BBICOTHI BEpXHEW U HIDKHEHN TpaHHUIl 30HBI 0030pa,;

— paccTosiHUE A0 BepXHEH rpaHUILIbI 30HBI 0030pa.

Bce ocranpHble mapaMeTpsl NMPOEKLMU 30HBI 0030pa Mporpamma
kommbroTepHoro mMonenupoBanus (VideoCAD) aBromaTtuueck paccuu-
TBIBACT W TPEJCTABIISET MPOSKIHUIO B rpagIeckoM BHUIE H, IPH HEOO-
X0OUMOCTH, B Buzae 3D mozenu.
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[Ipn sTOM B mporpaMMe AOCTaTOYHO 3a7aTh yKa3aHHbIE HadaJbHbIC
napaMeTphl, pa3MecTHTh BHICOKaMepy C MpPOEKLHMEH 30HbI 0030pa Ha
TUIaHe 0OBEeKTa, U MPSAMO Ha TUIAHE MBI YBUMM O0JaCTh, HAXOJSIIECS B
KOTOPO# TIpeaMeTh OyAyT BUAHBI HA MOHUTOpPE. 3a/aBasi mapaMeTpsl 30-
HBI 0030pa, MBI TEM CaMBIM IOJIY4aeM U ONTUMAJIBHOE MOJ0KEHHE KaMe-
pbl. 30HBI OOHApY)KEHHMsI, OTIO3HABAHUS M WICHTE(PHUKAIUH PACCUUTHIBA-
FOTCS] aBTOMATHYECKH HE3aBUCHMO JIJISI TIOJTYyYEHHOTO MTOJIOKEHNS KaMePHI.

1.2 IlapameTpsl 30H 0030pa BHAEOKaMepbI

Berpoennsie B VideoCAD, u npyrue mporpaMMHBIC HPOIYKTHI, ajl-
TOPUTMBI MOTYT NIPUMEHSATHCS AJIS pacuéTa 30H OOHApy>KEHHsI, OMO3Ha-
BaHUs WU WICHTH()HUKAUK He 00s3aTelbHO YelOBEKa, HO U JPYTUX
00BEKTOB HAOIIOJICHUS, HAIIpUMEp, aBTOMOOWILHOTO HOMepa. [TpuHIm-
Bl pacuéTa MapaMeTpoB 30H AJIS pa3HBIX OOBEKTOB YHHBEPCAJIbHEL.

Ono3HaBaHue U OOHAPYKEHHUE MMEIOT BEPOSTHOCTHBIA XapakTep, TO
€CTh B OOJIBIIMHCTBE CIydaeB OOBEKT MOXKET OBITh peajbHO OMO3HAH
iy oOHapy>KeH JIMIIb ¢ KAaKOH-TO BEPOSTHOCTHIO, He paBHOH 100%. Ta-
KUM 00pa3oM, MO)KHO TOBOPHTH JIMIIb O 3HAYUTEIHHO OOJIBIIEH BEpOST-
HOCTH OOHApY)KeHHS W OMO3HABaHM B 30HAX, PACCUUTAHHBIX IPOTpam-
moit mozenmupoBanuss COT 1m0 OTHOIIEHUIO K OCTAIHHOW YacTH 30HBI
0030pa kameprl. AOCOTIOTHO TOYHO PAaCCUUTATh 3TY BEPOSTHOCTH He-
BO3MOKHO M3-32 MHOTOOOpa3usi U CIOXKHOCTU MOJICTUPOBAHUS BIHSIO-
mux (pakTopoB, BKIOYAS 4esoBeueckuil ¢aktop. Ho, BeiOMpas 3Have-
HUSl KPUTEPHUEB ONO3HABAaHUA M OOHAPYXKEHHUS, MBI MOXKEM IOJIYyYHUTh
30HBI Pa3HOrO pasMepa ¢ OoJbILE MM MEHBLICH BEPOSITHOCTHIO OOHA-
PYKEHUs U OIMIO3HABAHUS.

1.2.1 3ona onosnasanus uenosexa

30Ha OMM03HaBaHUs YEIOBEKa — YacTh 30HBI 0030pa KaMepbl, B KOTO-
POH BBITIONHSIOTCA BCE KPUTEPUM OINO3HABaHMA dejoBeka. Ecim muio
YeJloBeKa MOSABIsETCS B 30HE ONO3HABAHUS YEJIOBEKA, — YEJIOBEK MOXKET
OBITH OMO3HAH C TMOBBILICHHOW BEPOSITHOCTHIO. MCIONB3YIOTCS Cileayto-
LIMe KPUTEPUH OTIO3HABAHMS YEIOBEKa:

— MUHHMMaJbHas BBICOTA OIIO3HABAHMUS;

— MAaKCHMAaJIbHasl BHICOTA OIO3HABAHUS;
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— MUHUMAJIGHBIA BEPTHKATIBHBINA pa3Mep 300pakeHus Iuia (TIMKcenen);
— MaKCHMAaJbHBI YroJl MEXIy HalpaBlICHHEM Ha KaMepy U TOpH-
30HTaNBIO.

[Ipu MomenupoBaHWH BCce KPUTEPHUH MOXKHO H3MEHSTh, TEM CaMbIM
aJanTupys aBTOMaTHYECKUH Pacy€T 30HBI OMO3HABAHUS YENIOBEKa K Te-
KyIIuM TpeOoBaHUsAM. BbicoTa nuia yenoBeka nmpu pacuérax NpUHUMA-
eTcst paBHo# 0,2 M.

3HaYeHUs 3TUX KPUTEPUEB 3aBHUCAT OT POCTA OMO3HABAEMBIX, PElbe-
¢a, ocobeHHOCTEN mepecedeHus 30Hb 0030pa U T M. B 0OBIYHBIX ycII0-
BUSIX JOCTaTOYHO YCTAHOBUTH 3HAa4eHUS 1,3 M A1 MUHUMAIBHOW U 2 M
JUTST MaKCUMAaJTbHON BBICOTHI OTIO3HABAHMS, YTO COOTBETCTBYET OIO3HA-
BAHMIO CTOSIIUX WK UAYLIUX Jtoel poctoM oT 1,5 102 MeTpos.

CrnenyromyM ycIoBUEM OINO3HABAHUS SBIETCS JOCTATOUYHAsI MOAPOO-
HOCTh OTOOpakeHHs juia. JlaHHBI KpUTEpPHil yCTaHABIMBAET MUHH-
MaJIbHO JIOITYCTHMBIN pa3Mep M300paKeHUs! JMIa Ha dKpaHe, HeoOXO0H-
MBIH 17151 ono3HaBaHusl. CyIIECTBYIOT Pa3iMYHbIE PEKOMEHIALUH, KOTO-
PBIE MOTYT UCTIONIE30BATHCS MPH BEIOOPE 3HAUECHUS TAHHOTO KPUTEPHSL.

CornacHo pekoMenpanusm bpuranckoro MBJI (Guidelines for
identification, http://www.cctv-information.co.uk), I OmO3HABaHMS
W3BECTHOTO OIIEPaTOpy YEIOBEKa €ro M300pakeHHe HOJDKHO 3aHUMAaTh
He MeHee 50% BepTUKAIBHOTO pa3Mepa SKpaHa; Ui HICHTH(QUKAIMH
HEM3BECTHOW JINYHOCTH. pa3Mep M300pakeHUs YeloBeKa JOJKEH OBITh
He MeHee 120% pa3mepa 3kpaHa (TO €CTh YeJIOBEK LETUKOM He ITOMelIa-
eTcs Ha dKkpaHe). Eciu mpuHSTH, YTO JTUIO YeloBeKa 3aHMMAaEeT OKOJIO
12% ot ero pocTa, ¥ TO, YTO PEKOMEHANNHN Pa3pabaThIBAINCH AJIsl aHa-
JIOTOBOTO BUAEO ¢ 576 cTpokamu 1o BepTukanmu (npuHsaThii B Pb n PO
crangapt PAL), TO moTydarcst Ciieayromnie 3HaYeHUsI KPUTCPHSL:

UL OIO3HaBaHUA 3HaKoMoro uenoseka — 50/100%*12/100%*576 =
= 35 nuKcenew;

JUISL OTTO3HABaHUs He3HakoMoro uesioBeka — 120/100%*12/100%*576 =
= 83 muKcens.

CornacHo pexomenpauusiM P 78.36.008-99, nmns uaentudukanmn
obwvekta ogHa TB-nmuHUS Ha dKpaHe IOJDKHA TEepeKphIBaTh He Oolee
2 MM Ha pealbHOM 00BeKTe. [ TOpU30HTANBHOIO pa3peleHus Kaapa,
pasroro 400 TBII, 3TO COOTBETCTBYET pa3Mepy HOJIsl 3pEHUS 10 BEpTHKA-
am: 2*400*(3/4)/1000 = 0,6 M. BepTukaabHBI pasMep H300paKeHs
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muna 0,2 M coctaBnsier 33% OT BEpTHUKAIBLHOTO pa3Mepa MO 3peHHs..
Takum oOpasoM, nanast 576 CTPOK, 3HAUEHHE KPUTEPHS COIIACHO
P 78.36.008-99 paBno 33/100%%*576 = 190 nukcenei.

CrannapTHble, TUIIOBBIE PEKOMEHIALUU SIBISIIOTCA YCPEAHEHHBIMH,
MIPOTUBOPEUYUBBIMU M MHOTOTO HE YUYHMTHIBAIOT. ONTHMaIbHOE 11 KOH-
KPETHOM 3a7ayy 3HauY€HHE 3TOr0 KPUTEPUs MOXKET 3HAUUTENIbHO OT HUX
otnuyaThcs. OKOHYATENBHBIN BHIOOp 3HAYCHHS KPUTEPHS OCTAETCs 3a
MPOEKTHUPOBLIMKOM M BBIOMpPAETCS MCXOHs U3 MapaMeTpOB CUCTEMBI U
3aJ1a4, CTOAILIUX Nepe]] HEH.

MeTtouka omnpeneieHns KPUTEpUEB OMO3HABAHUS YeIOBEKa IO pe-
QIBHOMY M300paKEHUIO UCXOJS U3 UMEIOIIErocsi 00pa3loBOro Kaapa ot
WCTIONB3YeMOH BHICOCUCTEMBI MTO3BOJISIET yYeCTh HAMHOTO OoJble ma-
paMeTpoB BUAECOM300paKEHHS, YeM TOTOBBIE PEKOMCHIAINH, a TaKKe
MOJIyYUTh MOZENb N300paKeHUs JIMLA B TPAHUYHBIX TOJIOKEHUAX 30HBI
OIIO3HABaHUs YEJIOBEKA I COTJIACOBaHMS C.3aKa34HKOM.

[Ipu BBIOOpE 3HAYECHUS ITOTO KPUTEPHS HEOOXOAUMO YUUTHIBATH KaK
Ka4ecTBO BUCOM300paKEHUsI, TaAK U TPeOOBaHUS K BEPOATHOCTH OIIO-
3HaBaHMA. Tak Kak OMo3HaBaHHE, KaK MPAaBHJIO, OCYILECTBISETCS 110 3a-
MUCAaHHOMY H300PaXCHUIO, HEOOXOIMMO YUHUTHIBATh KadyeCTBO MMEHHO
3alMCaHHBIX KaJpoB, Tocie Kommpeccuu. Kommpeccus 3HAUMTENBHO
YXYALIAET BO3MOXKHOCTH OMO3HABAHMA, TaK KaK 3alHiCcaHHOE M300pake-
HHUE SBJSIETCS MHTEPIOIMPOBAHHBIM (IapaMeTphbl Ka)IO0Tro MUKCENsS BbI-
YHUCIAIOTCS C YUETOM OJIMKaMIIuX MHUKceNel) U NCKaXaroTcsl MaJble Te-
penanel Apkoctd. I103TOMy NaHHBIM KpUTEpPUI HENB3Sl CBECTH JIMIIL K
konuuecTBy TB-nunuii, onpenenéHHbIx Mo TeCTOBOM TaliuLe, KOTOphIE
YKJIaJbIBAIOTCS B pa3Mepe JIna.

XOTs JaHHBIN KPUTEPUI, TAKKE KaK U IPyryue, OUEPUUBAET 30HY OIO-
3HABaHMS HA IUTaHe Y€TKOHM JMHKEH, He00X0JUMO ITOHUMATh, YTO BEpPO-
SATHOCTh OINO3HABAaHMS CHIKACTCS IUIABHO, OCOOCHHO B CIIy4ae HMCIIOJb-
30BaHUS JITMHHO(POKYCHBIX OO BEKTHBOB.

Ono3HaBaHMe 3HAYUTENBHO 3aTpPyJHIETCA B Cilydae, KOTJa JIMIO Ye-
JIOBEKa 0TOOpakaeTcsl Ha 3KpaHe 1o OOJIBIINM yIJIOM, HECMOTpS Ha TO,
YTO pazMep U300paKeHHS JIMIA Ha KpaHe YAOBJIETBOPSIET TPeOOBAHHUIM
MpenblIylero kputepus. Eciu qroan Ha sKpaHe MOSBISIOTCS B TOJIOB-
HBIX yOOpax, WM CMOTPAT IOA HOTH, HAIIPUMED, Ha JIECTHULIE, TO OIO-
3HAaBaHHUE 3aTPYAHSAETCS NOMOJHUTENIbHO. [na momelt 6e3 IoJIOBHBIX
yOOpoB pekoMeHyeMoe 3HaueHue — 35—45 rpaaycos.
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1.2.2 3ona umenust a6momoOUILHO20 HOMEPA

30Ha YTEeHUS aBTOMOOMIBHOT'O HOMEpa — 9acTh 30HBI 0030pa, B KOTO-
pOH BBITIOJHSIIOTCS] BCE KPUTEPUN YTEHUSI aBTOMOOMIILHOTO HOMepa. Ec-
JIX aBTOMOOWJIBHBIN HOMEp MOSBISCTCSA B 30HE UTCHHS aBTOMOOUIBHOTO
HOMeEpa, — OH MOKET OBITH IMPOYNTAH U pacro3HaH (pucyHok 1.6)

Pucynok 1.6 — Urenne aBTOMOOHIEHOTO HOMEpa

Pacuér 30HBI UTeHMSI aBTOMOOMILHOTO HOMEpa MOXO0XK Ha Pacy€T 30-
HBI OTIO3HABaHMUS YeJloBeKa. BricoTa HOMepa mpu pacuérax IpUHUMAETCS
paBHoii 0,1 m.

Kputepuii MUHUMAIIBHBIN BEpTHKAIBHBIA pa3Mep H300paKeHHs HO-
Mepa (THKCENIEH) MOXO0K 10 CMBICITY Ha KPUTEPUH "MUHUMAILHBIN BEp-
THKAJIBHBIA pa3Mep M300pakeHus nuia (mukceneil)” mpu Omo3HaBaHUH
YeIIOBEKa.

CornacHo pexomeHaanusMm bputanckoro MBJI, st ureHus Homepa
JISTKOBOI'O aBTOMOOMJIS,, M300paKeHHE aBTOMOOWIIS JIOJIKHO 3aHUMAaTh
He MeHee 50% BepTHKAIBHOTO pa3Mepa 3KpaHa. Eciw mpuHATH, 9TO
CpeIHssl BHICOTA JISTKOBOTO aBTOMOOMIISI COCTABIIET OKOJIO 1,4 M, a BHI-
cora HOMepa pasHa 0,1M, To oxyunm 3HaueHue Kpurepus — 0,1/(1,4/50)
*576 /100% = 21 nukcens.

Kpome kadecTBa mM300pa’keHHUs, ONTUMAIBHOE 3HAYEHUE IS ITOTO
KpUTEpHs 3aBHCUT OT pa3Mepa 3HAKOB Ha HOMepe, KOTOpbIe HE00XO0IUMO
pacro3Hars.
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1.2.3 3ona obnapysicenust wenoseka

30Ha OOHApYKEHUsI YelIOBeKa — YacTh 30HBI 0030pa, B KOTOPOH BbI-
HOJHAIOTCS BCE KPUTEPUH 0OHApyKeHUs denoBeka. Eciu yemoBek mosB-
JsieTcs B 30He OOHApY)KEHUsI 4eJI0OBEKa, — OH MOXKET OBITh OOHAPYXKEH C
HOBBIIIEHHOH BeposATHOCTHIO. [Ipenmonaraercs, yTo s oOHApYKEHHS
YeJoBeKa J0CTaTOYHO, YTOOBI Ha HKpaHe MOSBHIACH Jr00ast 4acTb €ro
tena. Takum 00pazoM, eciy YeJIOBEeK MOMaAET B MpeAeibl MPOSKIHU 30-
HBI OOHApPY>KEHHS YEJIOBEKa, TO KaKas-In0O 4acTh €ro Tesia HOSBUTCS Ha
akpane (pucyHok 1.7).

Pucynok 1.7 — Penienue 3agaun oOHapyKEHHs YeTIOBEKa

Ipu pacuére 30HBI OOHApPY>KEHUS YeTOBeKa OOHAPYKEHHBIM CUUTACT-
sl 4eNoBeK, Jr00as 4acTh Tella KOTOPOTo MONajET B TUAINa30H BBICOT, 3a-
JAHHBIA KPUTEpUSIMU Juana3oHa BhICOT. ONTHMabHBIC 3HAYCHUS JUIS
ATUX KPHTCPHUEB MAJIO 3aBUCAT OT Ka4eCTBa M300PaKSHUsI, HO MOTYT 3aBH-
CeTh OT POCTA OIMO3HABAEMBIX, penbeda, 0COOCHHOCTEH MepecedeHus 30-
HBI 0030pa U T 1. PekoMeHtyeMblIii 17151 OOBIYHBIX YCIIOBUi quanazoH 0,3—
1,5 M. OrpanndeHre CHU3Y CBSI3aHO C TEM, YTO HOTH YENIOBEKA JIBHKYTCS
OTHOCHUTEJILHO OBICTPO M 3aHUMAOT HEOOJIBIIYIO IUIOLIA b Ha SKPaHe.

CormacHo pekoMmeHmanusM bputanckoro MBJI, mis oOHapyxeHUS
YeJIOBeKa ero M300pakeHHe IODKHO 3aHuMaTh He MeHee 10% BeprTu-
KaJTbHOTO pa3Mepa dKpaHa. Y UUThIBas UCIONB3YEMbIH B PEKOMEHIAIUIX
poct denoBeka — 1,6 M, ¥ TO, 4YTO peKOMEHIAIIMK Pa3padaThIBAINCh IS
AHAJIOTOBOTO BUIEO C 576 CTpOKaMU 10 BEPTUKAIH, MOJIYIaeM IIPEICIThb-

16



HBII BEPTUKAJIBHBIA pa3Mep Touist 3peHus — 16 M 1 npenesnbHoe BepTH-
KaJibHOE pa3peleHue 576/16=36 nukceneit/mMeTp.

ITpy caMOCTOSATENBFHOM BBIOOPE 3HAUCHHSI KPUTEPUSI HEOOXOIUMO YUH-
TBIBATh CIIEIYIONIHE (haKTOPBI, BIUSIOINX Ha BEPOSTHOCTh OOHAPYKEHHUSL:

— Pa3HOCTh KOHTPACTa MEXKIY YEIOBEKOM M (DOHOM, KOTOpAsk MOXKET
MEHSTBCS B 3HAYUTEILHBIX Mpe/ieiaX B TEYCHUE CYTOK, 3aBUCHT OT Bpe-
MEHH T'0/1a, IBETa OJIC)K/IbI YETIOBEKa, OCBELICHHS;

— pealbHBIC YCIOBHS HaOJIIOJCHHS: pa3Mep KpaHa, a TAKKe KoJnye-
CTBO IKPAHOB, KOHTPOJIHMPYEMBIX OJHHM OIIEPATOPOM, TaK Kak oOHapy-
’KEHHE TIPOU3BOMTCS B PEKUME KUBOTO HAOIIOACHUS OIIEpaToOpoM;

— BO3MOKHOCTH JIETEKTOpa JBMKEHMS, uctonb3dyemoro B COT.

1.3 llpeumyinecTBa TPEXMEPHOTO MOIETUPOBAHMS

TpéxMepHble MOJENTN BHUIACOM300pKEHUI HE SBISIOTCA 0053aTelb-
Hoil wacThio mpoekta COT mpH KOMITBIOTEPHOM MOJICIIUPOBAHUH, TaK
KaK BCIO HEOOXOIUMYIO JIJIsl MHCTAIISIUN CUCTEMbI OXPAaHHOTO TEJICBH-
JeHrss MHGOpMAlMI0 MOXXKHO Pa3MECTHTh Ha JAByXMepHOM IuiaHe. Ha
JIByXMEPHOM IUTaHE YI0OHO BHIOMPATDH MOJI0KEHHUS U MTapaMeTphl BUIEO-
KaMmep, padoTaTh ¢ MPOEKIHUSIMHU 30H 0030pa u T.n. OJHAKO BO3MOXK-
HOCTh TPEXMEPHOTO MOAEIMPOBAHMS N300paKEHUI SBJIAETCSI OCOOEHHO
MOJIE3HOM MMEHHO Ha 3Talax MPOeKTHPOBAHMs, OOLIEHUS C 3aKa3UMKOM
W COTJIACOBAHMUS TIPOEKTA.

Hcnonb3ys TpéxMepHOE MOJAEIMPOBaHHE MOXHO pellaTh BO3HUKAIO-
ye B Mpolecce MPOSKTUPOBAHMS 3aa4H C YUETOM CIIOKHBIX BITHSIO-
mux Qaxkropos. Hammpumep, B IBYX H3MEPEHUSIX CIIOKHO yYECTh MPEIsT-
CTBUS, 3aKPBIBAIOIIHME YaCTh 30HBI 0030pa U 0OCOOCHHOCTH OTOOPAKCHHUS
00BEMHBIX OOBEKTOB.

TpéxMepHOE MOIEIMPOBAHHE TTO3BOJISIET YXKE B MPOIECCe MPOSKTH-
pOBaHHS YBHJIETh KOHEYHYI0 MH(QOPMAILHUIO CUCTEMbI — H300paKeHUS
Ha MOHHTOpax. JTa WHGOpMANHs MO3BOJSIET U30eXKaTh JOPOTOCTOS-
MIMX OHIMOOK ¥ TO3BOJISIET ONTHMAIBHO BHIOPATh pa3MeIleHHe U Imapa-
METpBI 000PY/IOBAHUS, a TAKXKE HANTH HOBBIC HECTAHIAPTHBIC PEIICHUS
[OCTaBJICHHBIX 3a/1a4. MojenupoBanue n300pakeHU Ha MOHUTOpaX B
peanpHOM MacmTabe W KauecTBe 0OecreunBaeT BEIOOP HEOOXOIUMOTO
KOJIMYECTBA U MapaMEeTPOB MOHHUTOPOB, a TaKXKE IMOMOTaeT B MPOCKTH-
poBanuu pabouero mecra omepaTtopa. lIporpaMMbl KOMIBIOTEPHOT'O
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npoektupoBanuss COT (VideoCAD) mo3BonsOT MOACIHPOBATH Kak
coXpaHsieMoe H300pakeHHE OT KaKJOW BUACOKaMEpPbI, TaK U IOJH-
9KpaHHBIC MOHUTOPHI IETHKOM.

TpéxmepHoe MOACTUPOBAHKE 3HAYUTEIHHO YIPOIIAET padoTy, eCiIu
npoektupyetcs cucteMa COT niist 31aHus1, KOTOPOE CaMo TMOKa SIBISETCS
HPOEKTOM. YTpomaercss 000CHOBaHHE NPOEKTA: OT KOJIMYECTBA U pa3-
MEIIEHHsI BUJICOKAMEpP W MOHHTOPOB JI0 Ka4YeCTBEHHBIX MapaMeTpPOB
o0opyIoBaHMs.

MogenupoBanue U300paKeHUH JIeaeT B3aUMOICHCTBHE C 3aKa3uu-
KOM HaMHOT0 0ojiee MPOAYKTUBHBIM. Mojeiau n3o0paxenuin nahopma-
TUBHEE JJIs1 HECTICUAINCTA, YeM TOJIBKO TUIaH PacIlOOXKEHHS BUICOKa-
Mep C MPOeKUMsIMU 30H 0030pa. TpéxmepHble MOIEIN H300pakeHHUH
MO3BOJISIFOT OOMIATHCS C 3aKa34MKOM Ha TOHSITHOM €My S3BbIKE, IEMOH-
CTPUPOBATH MPEUMYIIIECTBA TPEATAracMOro MpOeKTa Iepell MPOEKTOM
KOHKYPEHTOB, a Takxke M30eXaTh pa30yapoBaHUIl U3 32 OrpaHUYCHHUH B
paspelIeHun n300paKeHusl.

Hcnonb3oBaHre aBTOMATH3HPOBAHHBIX =~ CPEACTB IPOCKTHPOBAHUS,
TOTOBBIX OMONHOTEK 000OpyHOBaHUS, OOBEKTOB, KPUTEPHUEB, U T.II. TO3-
BOJISIET MEPENIOKHUTh PYTUHHYIO pabOTy Ha MPOrpaMMmy MOJEINPOBAHMUS,
OCTaBJISIS MPOCKTUPOBIIMKY JIUIIb TBOPYECKYIO 4acTh. [Ipu 3TOM mpo-
rpammbl 2D/3D MopenupoBaHus CHCTEM OXPAaHHOTO TEJICBUICHHS HE
TpeOYIOT OT MPOEKTUPOBILMKA CIIENHUAIbHBIX 3HAHWNH B 00JIaCTU Tpex-
MEpPHOTO MOJIeNUpoBaHusl. PaKTUUECKH, MPOSKTHUPOBIIMKY BOOOIIEC HE
MPUXOANUTCS PabOTaTh B TPEXMEPHOM IMPOCTPAHCTBE, BCE MOCTPOCHHUS
BBITIOJTHAIOTCS Ha HPUBBIYHON IIOCKOCTH. B ToXe Bpemsi, aBTOMaTH4e-
CKHU IIPOrpaMMOii co31aéTcs TpEXMEpHasi MOJIENb OOCTaHOBKH.

O6biuHo B mporpammax 2D/3D mopenupoBaHus CHCTEM OXPAaHHOTO
TEJIEBUJICHUS] OTCYTCTBYIOT CIIOKHBIE MHCTPYMEHTBI MOJIEITUPOBAHUS OII-
THYECKUX CBOMCTB MAaTEpHaJOB, PA3IMYHBIX TPEXMEPHBIX BHU3YaJIbHBIX
3¢ deKkToB U T. 1. B ToXe BpeMs Tiy0oKo mpopaboTaHo BCe, YTO KacaeTcs
BUJICOKaMep M MOJACIHUPOBAHUS UX M300pPaKCHUI C YUETOM pa3pelieHus.,
HyBCTBHTEIBHOCTH U THITMYHBIX HCcKaxxeHnn m3oopakenns B COT.

st Toro, 4To0Bl BUAETH Kak OyIeT BHIMIISACTh B KaJpe Ha MOHHTOPE
COT uyenoBek, aBTOMOOMIIb WM JAPYTOH CIOKHBIN MpeaMET B MporpamMMe
nMmeercs: OnbnmoTeka roToBbIX 3D Mozesel, KOTOPYIO MOXHO TMOITOITHST
caMoCToATeNbHO. Tak Kak HEMOCPEeICTBEHHO IS NMPOEKTHPOBAHHS HC-
MOJB3YIOTCSl BYXMEpHBIE IUIAHUPOBKH, HWMEIOTCS HHCTPYMEHTBI IS
OBICTPOTO Mepexo/ia OT ABYXMEPHO! IIAHUPOBKHU K TPEXMEPHOIH MOJIETIH.
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Bo3moxHO MonenupoBanye ryOUHBI PE3KOCTH M OTPAaHMYCHHOW BH-
JUMOCTH TIPH HM3BECTHOH METEOpPOJIOTMYECKOH AajlbHOCTH BUANMOCTH,
KOTOPYIO MOXKHO y3HaTh W3 CBOAKH IOroabl. MMeroTcs MHCTpYMEHTHI
MOZEIMPOBAHUS IOJHOMACIITAOHBIX MOJMAIKPAHHBIX MOHHTOPOB C
n300paKeHUsIMU OT HECKOJIBKUX BHIIEOKaMep. 3arpyskasi pasHble BUACO-
KaMepbl MOXKHO HOJYYUTh MOAEIH W300pa’keHUs OT HUX C y4ETOM Ha-
paMeTpoB KOHKpETHOro obOopymoBanus. Ecnm HacTpoiika Ha BKJIaaKe
"O06paboTka" mpou3BogMIACH IO MAapaMeTpaM 3alHCaHHOTO H300paxe-

HUS, TO JIaHHBIC MOJICIIM UMEIOT UIMEHHO Ka4eCTBO 3allMCaHHBIX KaJIpOB
(pucynok 1.8). Ha pucynke 1.8 mpuBeneH He Kaap IEIUKOM, a OKOJIO
4eTBepTH Kajpa. KauecTBo JieBOro ¢parMeHTa COOTBETCTBYET KAUECTBY
3aliCH CPENHEro MU(POBOTO PETHUCTPATOpPa, KOTOPBIH BBOAWT BHJIEO-
CHTHAN MOJyKaapaMu (TIONSIMU) TIPH CPEHEM YPOBHE KOMITPECCHH HITH
aHaJIOTOBOT'O BUAEOMAarHUTO(QOHA C MYJIBTHILIICKCOPOM

Pucynok 1.8 — ®parMeHT Mozienn H300pakeHUs B pealbHOM MaciuTabe
¢ y4€TOM peabHOro KauecTBa 3alHCaHHBIX KaJIpoB (ClIeBa)
7 (parMeHT MojieNnn u300pakeHus 0e3 yuéra peabHOTO KadecTBa (crpaBa)

B03M0OXHO MOJENUpOBaHUE HW300pKCHUH TMPH HEJOCTATOUHOM
OCBEIICHHUH C y4ETOM MapaMeTpOB KaMepbl M OOBEKTHBA, a TAKXKe mapa-
METPOB OCBEIICHHUS ¥ CBETHJIBHUKOB, BKJIIOYAsl Pa3psIHbIC JIAMITbI U WH-
(hpakpacHbIC OCBETUTEIIH.
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2 OCOBEHHOCTHU NTPOEKTUPOBAHUSA
CUCTEM OXPAHHOI'O TEJIEBUJIEHUSA
TP UICKYCCTBEHHOM OCBEIIEHUU OFBEKTA

BonbmMHCTBO Hapy>KHBIX CHCTEM BHICOHAOIOACHUS TPU3BAHO BbI-
HOJIHSTh MOCTaBJIEHHbIE 3a/lauu KpyriaocyrouyHo. OnHako n300paxeHus
OT KaMep B HOYHOE BPEMsI MOT'YT 3HAQUUTEIBHO OTINYAThCSA OT M300pa-
XKEeHUH, moyyaeMmblx OHEM. KadecTBo n300pakeHHs B HOYHOE BpeMs
OTpEAETAETCS B NMEPBYIO OUEPEh OCBEIEHUEM CLIEHBI U YyBCTBUTEIb-
HOCTBIO Kamep. HeoOXoauMOoCTh WCHONB30BaHUS JOMOTHUTEIHEHOTO
OCBEIICHUS] U TPeOOBAaHUS K UyBCTBUTEIBHOCTH CYIIECTBEHHO BIHSAIOT
KaK Ha Ha4aJbHYI0 CTOMMOCTH CHCTEMBI BHIACOHAOIIONEHUS, TaK U Ha
CTOMMOCTD €€ aKcrryaTanun. KpoMe Toro, TpeGoBaHUs K HyBCTBHUTEb-
HOCTH JIJIsl HOYHOTO BPEMEHU MOTYT BCTYIATh B IPOTUBOpeUne ¢ Tpebo-
BaHUSAMHU K IIBETHOCTH U Pa3peIICHHI0 KaMep Il JHEBHOI'O BPEMEHHU.
Taxum 00pazom, pacu€T paboThl CUCTEMBI BHICOHAOIIONEHHUS B HOUHOE
BpEMSI SIBIIAETCS HEOOXOIUMBIM.

IIporpamMmel komnberoTepHOr0 MoAenupoBanus COT mpemnaratoT UH-
CTPYMEHTBI, MO3BOJISIOIINE PEIIaTh MHOTHE 3aJadyd NPOECKTHPOBAHUS
OCBEIICHUS B CHUCTEMaX TEJEeBH3HMOHHOTO HabOmoxeHus. [IporpaMmMHbie
WHCTPYMEHTbl OCHOBaHBl Ha CBETOTEXHHYECKHUX M PAINOMETPHUECKHUX
3aKOHOMEPHOCTAX, a TaKkKe Ha MapaMETPUYECKOH MOJEIH KaMEphl,
BruTFOHaroreit monens [13C MaTpuilsl 1 OONBIIMHCTBA CHCTEM PEaTbHBIX
Bujcokamep. BxoaHol mHDOpManued i MOACTUPOBAHMS OCBEIICHUS
SIBIISIIOTCSL YCIIOBHUSL CLIGHBI M TapaMeTpbl 000pyA0BaHNs, TPUBEIEHHBIE B
cneunuKanmax npousBogureneid. Ha ciyuail 3aBbllieHHs YyBCTBHU-
TENBHOCTH KaMep B:Crielu(pUKAINY, TPEATaraloTcs HHCTPYMEHTBI U Me-
TOAMKHM €€ HpakTH4YecKoro m3MepeHus. Ha BeIXxome MoaenmpoBaHUsS
(hopMHUPYIOTCS MOJIENN N300paKEHU OT Kamep.

2.1 OcHoBHBIE apaMeTPbI CBETOTEXHUKHU

Jna rpamotHoro pacuéta u mopenupoBaHus ocsemeHuss B COT
H€O6XOI[I/IMI)I Ha4daJIbHbIC 3HAHUS U3 CBECTOTCXHUKHU W ITIOHHMMAaHHUE CMBIC-
Jla TIapaMeTpOB, KOTOPBIMH ONPEAEISIETCS] YyBCTBUTEIBHOCTh KaMephbl.
Ha pucynke 2.1 npuBenen npoctoil mpuMep GOpMUPOBAHUS OCBEIIEH-
HOCTHU CLIeHBI HaOmroneHus. B mone 3peHus kamepsl, OCBEIIEHHOM CBe-
TUJIHHUKOM, HAXOJHUTCSA OOBEKT. DJIEKTPUUECKAs SHEPTHUsS B JIAMIIE Tpe-
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obpasyercst B cBeT. CBET JaMIbl IIepeoTpakaeTcs BHYTPU CBETUIIbHUKA
U U3IydaeTcsa HapyxKy. U3mydEéHHbIN cBET magaeT Ha oObekT. YacTh cBe-
Ta OTpaXkaeTcsi OT 00bEKTa B CTOPOHY KaMmephbl. HacTh OTpaxEHHOTO CBe-
Ta TOMajaeT yepe3 0OBbEKTHUB Ha BUAECOCEHCOP KaMephl U (OpMHUpYET Ha
HéM n3o0pakenue. [lomyuennoe nzobpaxenne oOpadbaThIBacTCA cxema-
MU KaMepbl, Ipeo0pa3yeTcsi B BUACOCUTHAT U IepenaéTcs fanee 1o Ka-
HaITy CBSI3H.

250000k 10000k 2500k 1110k
125nk

A

Pucynok 2.1 — CBs3b MEXIy YAaJIECHHOCTBIO, OCBELICHHOCTBIO
U CHJIOH OTPa’KE€HHOIO CBETA

Jlamma CIy>XuT Jisl IpeoOpa3oBaHmsl IEKTPUUECKONW MOITHOCTH (H3-
MepSIETCSl B BaTTax) B CBETOBOM IMOTOK (M3MepsETCA B JIOMEHax (JIM).
CBeToBOM MOTOK MOYKHO paccMaTpHUBaTh KaK MOIIHOCTH cBeTa. CBeTo-
BOM MOTOK U 3MIEKTPUYECKYIO MOIIHOCTb JIAMIIBI MOXHO Y3HAaTh U3 CIIpa-
BOYHHKA. DPQPEKTUBHOCTH JIaMITbl KaK MCTOYHHKA CBETa OINpEAeiseTcs
e€ cBeroBoil oTnaueil. CeroBas ornaua 1=0i/Pn npeacrasisier coboi
OTHOLICHUE H3Iy4aeMOro JIAMIIOH CBETOBOTO IOTOKAa K MOTPeOIisieMoi
3JIEKTPUYECKON MOITHOCTH.

Pazsple THIBI TaMO MMEIOT PAa3NWYHYIO CBETOBYIO oThawy. Harmpwu-
Mep, oObIuHas TaMIa HakaJuBaHUsl MOITHOCTBIO 60 BT m3nyyaer cBero-
Boii mortok 750 momen. CperoBas otThnada Jjammbl paBHa 750/60 =
= 12,5 momen/Barr. CBETOBAsI OT[a4a JaMIl HaKaJIWBaHUSA B JHAlla30HE
ot 25 no 1000 Bt cocraBmser npumepHo ot 9 xo 19 nm/BTt. Kak npasu-
JI0, Y€M BBIIIE€ MOIIHOCTH JaMITbl HAKaJUBAaHUsS, TEM BBIIIE €€ CBETOBAs
otnada. HamHoro OoJbiei cBEeTOBOW oTHaueil o0iagaroT raszopaspsji-
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Hble Jamiel. Hanpumep, cBetoBas otaaya HatpueBoid jmammbel SOX 180
cocrasiseT 170 roMeH Ha BartT.

OnHaxko, Ipu BbIOOpE JIaMIIbI HEJIb351 OPMEHTHUPOBATECS JIUILb HAa CBE-
TOBYIO OTHady. FIMEIOT 3Hau€HUE CTOMMOCTD JIaMIIbl, CTOUMOCTb ITyCKO-
PEryIupyIOLero 000py10BaHuUs, HHACKC LIBETONEPEAadH, CPOK CIIYKObI,
HapaMeTpbl CBETHJIbHUKOB KOTOPBIE JOMYCKAIOT YCTaHOBKY JIAMIIbI J1aH-
Horo THma u Ap. i cHCTeM OXpaHHOTO TENEBUICHUS HE0OXOINMO
YUUTBIBATh TAKXKE CHEKTPAIbHYIO 3((GEKTUBHOCTD M3IYUYEHUS ISl pa3-
HBIX THIIOB BUAEOCEHCOPOB. YUET CHEKTPaIbHON 3PPEKTHBHOCTH HEOO-
XOJMM TaKXke W JUIs 4€pHO-OeNbIX KaMep W Kamep JeHb-HOUb, TaK Kak
CHEKTpalibHasi YyBCTBUTEIBHOCTh BHICOCCHCOPOB TaKUX Kamep 3HAYH-
TEJNBHO OTIMYAETCS OT CHEKTPAJIbHON YyBCTBUTEIBHOCTH IJIa3a YeIOBe-
Ka ¥ Jirokcomepa. CBeT ra3opa3psIHbIX JIaMIT ¢ OOJIBLION CBETOBOM OT-
Jadedl obnamaer MeHbIer CreKTpalbHOH 3()(EeKTHBHOCTIO, YeM CBET
JIaMIT HaKaJTUBaHHUS.

THUNUYHBI OCBETUTENb COCTOMUT U3 JIAMITBL (MJIM HECKOJIBKHX JIaMIT) U
CBETOBOW apMaTypbl U3 OTpakaTelsiel, crielHaIbHbIX CTEKOT U T.I. (pHCY-
HOK 2.2). V3nmyuaemslii 1TaMIoii CBETOBOM ITOTOK MEPEOTPaKACTCsl BHYTPH
CBETWJIPHMKA M M3Jy4aeTcs HapyKy. boibllas 4acTb CBETOBOI'O IIOTOKa
W3JTy4aeTcst B MpejieNaXx OrpaHnIeHHOro yriia. YTOJ U3y4eHHsS OCBETHTE-
I OTIPEACTISICTCS IO MAJACHUIO CIUIBL cBeTa Ha 50% OTHOCHUTENHHO CHIIBI
CBETa M0 OCH M3y4eHHs. YacTb CBETOBOTrO MOTOKA IMOTJIOLIAETCS. BHYTPH
CBETWIILHHKA, YaCTh M3ITy4aeTcs 3a IMpeAeiaMu yria uanydeHus. OTHO-
HIEHHE M3y4aeMOr0 CBETOBOI'O IMOTOKA OCBETHUTEJSI K MOJIHOMY CBETOBO-
My NOTOKY JIaMIl, YCTAQHOBJICHHBIX B CBETHJIbHHKE, IPEICTABISET cOOOH
KIIZ oceeturens. KITJ yIM9HBIX OCBETHTENEN C yrJIOM M3mydeHHs 60—
180 rpamycoB cocrasiser 50-90 %. Kak npaBuio, uem MeHbILE yroJ u3-
amyyenusi, TeMm MeHblie KIIJI. IlpoxxekTopa ¢ yrimom mznydyenust MeHee 20
rpanycoB umeroT KIIJI okono 20% u menee. KIIJl nnorna npusogurcs B
CTPaBOYHBIX JAHHBIX OCBETHTENECH, HO OoJble HHHOPMAIIMH MOXKHO T10-
Jy9UTh U3 KpUBBIX pactipeneneHus cuisl ceeta KCC.

Cuna cBeta m3MmepsieTcst B kaHaenax (km). OmHa KaHIemna COOTBET-
CTBYET CBETOBOMY INOTOKY B OJMH JIIOMEH, M3JIydaeMOMY B Mpezenax
TEJIECHOTO yIJla PaBHOTO OJHOMY ctepaauany. Crepaguan (cp.) — enu-
HUIAa U3MEpEeHus TeJIecHOro (00hEMHOr0) yria. TenecHsIi yroi B OOuH
cTepaavaH BbIpe3aeT Ha cpepe MOBEPXHOCTb, IO KOTOPOH paBHA
KBajipaty pamuyca 31oit cdepsl (pucynok 2.3). Ionnas chepa 3aHHMaeT
4 cTepaauaH.
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KM A ceeTnEHUKEE ;

KNO=(dceldn)*100%

¥ronminy4edMa
O (mpapyc)

Oceean cMna cEeTa

loc (kaHgen) .
[ >

CWN&a CESTa Ha Mandle

CBEETOEDH NOTOK
C EETOEBOW-MOTOK

natner P I (ntamen)” CEETMNEHES
- sl £
! 3 l. dcE (N meH)

L

YINE-M3NYISHM A

Irp=0.5" loc

Pucynok 2.2 — ®opMupoBaHUE OCHOBHBIX [1apaMETPOB OCBETUTEILSA

S

MNoWwaib BEIPE3I&HHON
NoBepxHOCTKH C epbl

£ e nechoi ymon
(cTepagmaH)

B- ¥ron ngpw
BER W MHE KOHYCE
(mapye)

E -pagmyc chepel

Q=27 *(1-COS{ p/2))
Q=S /R*

Pucynok 2.3 — ®opMupoBaHne reOMETPUIECKUX TAPAMETPOB CBETOTEXHUKH.
TenecHslit yron
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Hanpumep: CseroBoii notok samns! paseH 1000 iM. Ecnu namna us-
Jy4aeT ¢ OJMHAKOBOW CHJIOW BO BCEX HAIPABICHUSX, TO CPEIHSIS CUiIa
cBerta stamnbl Oymer paBHa 1000/(4-3,14)=80 xanaen. Ho ecnu nmamma
yctanoBiena B cBeTwinbHUK (KII/] cBetrnmpamKa 60%) 1 Bech CBETOBO
NOTOK OyJIeT CKOHLEHTPUPOBAaH CBETWIBHUKOM B TEJIECHOM YIJIE
1,5 crepaguan, TOo cpemHs CHiIa CBeTa B Ipenmeiax dTOTo yria Oyner
1000/1,5°0,6=400 xauzel.

Pacnpesenenue cuiibl cBeTa B Ipeenax yria u3dydeHus], Kak IpaBH-
710, HepaBHOMEPHO. {715l CBETHIIFHUKOB B CHEM(UKALMH OOBIYHO HpH-
BOJIUTCS OCEBasi CHJIa CBETa, TO €CTh CHJIA CBETa MO OCH KOHYyCa M3Iyde-
Hus. Pacnipenenenne cBeTOBOro MOTOKa pealbHBIX CBETHILHUKOB B Pa3-
HBIX HaIPaBJICHUSIX HEPABHOMEPHO.

[T10THOCTH CBETOBOTO MOTOKA B OIPEICIEHHOM HANPABICHUH HA3bIBA-
eTcsi cuIIol cBeTa. PeanbHble CBETWIIFHHKH MMEIOT CIOXKHOE MPOCTpPaH-
CTBEHHOE PACIIPEEIICHUE CHJIbI CBETa, KOTOPOE HENb3sI XapaKTepPH30BaTh
JIMLIb YTJIOM U3JIyYeHUs] U OCEBOM CHUIION cBeTa. B crpaBOYHBIX JaHHBIX
CBETHJILHUKOB TIpuBOsTCs KpuBbie cuibl cBeta (KCC), oroOpaxaromme
pacrpeseneHue CHibl CBETa B 3aBUCHMOCTH OT yrjla B OJHOW WM He-
CKOJBKUX TIOoCKOCTX (pucyHok 2.4). KCC HEeKOTOpBhIX CBETWJILHHKOB
HUMEET JIOBOJIBHO CIIOXHYI0 (JOPMY, HO B IIPAKTUIECKOM MOJICITUPOBAHHN
JOIYCTUMBI YIIPOIIEHUS.. MHOTHe CBETHIIBHUKU JIOMYCKAalOT YCTAaHOBKY
namn pasHoro tuna. Ilosromy KCC 00b19HO NpUBOAATCS IUI yCIOBHOM
JIaMIIbI, U3JTy4aromiei moyHei cBeToBoil morok 1000 momeH.
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I 40 30% 20" 10° O° 10% 200 30°  40°
! o
60* 407 200 O° 20° &40° E0° PHY15-125-001/002

Pucynok 2.4 — KpuBbie CHIIbI CBE€Ta OCBETHTEIS
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Uto0Obl y3HATh peallbHYK) CHIIy CBETa B HEKOTOPOM HAIPaBJICHUH,
HEOOXOIMMO pa3AeinuTh CUITY CBETa B 3TOM HAaIPaBJICHUH, HOITYUYCHHYIO
m3 KCC na 1000, 1 yMHOXUTH Ha TIOJIHBIN CBETOBOM MOTOK YCTaHOBIICH-
HBIX B CBETHJILHUK JIAMII.

Hanmpumep: CymMapHBINi CBETOBOM MOTOK JamMIl B CBETHJIBHHKE
@i = 3000 mv. B aTOM ciiydae 3HaUYCHHE CHIIBI CBETA, MOJMYYECHHOE W3
KCC (¢ mammoii 1000 mM) Hamo ymMHOXaTh Ha 3.

N3 peanvubix KCC cnemyer, 4To pachpeiesieHHe CHUJbl CBETa HE
KPYTITIOCUMMETPHYHO. |'OpH30HTANIBHBIN Yros oObIYHO OoJiblie BEpPTH-
KaJIlbHOTO. DJTO YCJOXHSET 33Jady, T.K. MPOrpaMMbl MOJEIHPOBAHUS
COT no3BOJSIOT TOYHO MOJEIUPOBATh OJHOW MOJENBIO JIMIIb KPYTJIO-
CUMMETPUYHBIEC paclpeneNeHns CHbl cBeTa. CIOoXKHbBIE pacHpeneieHns
MOYKHO CMOJICIMPOBATh HECKOJIEKUMHU MOJICIISIMU JIMOO MPHHATH YIIPO-
IIeHHs, B 3aBUCUMOCTH OT YCJOBHUHU 3afjaud. B OOJNBUIMHCTBE CiTy4aeB
YHOPOIIEHUS BIIOJTHE JTOTYCTHMEI.

Takum 00pa3oMm, 3Hasl THIT JIAMIIbI, MOXKHO Y3HaTh CBETOBOW IOTOK
JIAMTIBI U YYECTh CIIEKTPAIBbHYIO 3()PEeKTUBHOCT U3IYUCHUS IS Pa3HBIX
BuneoceHcopoB. UMes KCC cBeTuiIbHUKA, MOXKHO Y3HaTh, C KAKOU CHU-
JIOW CBETa B KaKOM HaIpaBJICHUU OYIET M3JIydaTh 3TOT CBETHIIbHUK. M3
CUJIBI CBETa MOKHO BBIYHCIUTE OCBEIIEHHOCTH, CO3/IaBAEMYIO CBETHIIb-
HUKOM Ha JFOOOM PacCTOSTHUU.

Apkocmb MCTOYHUKA WIW OTPAXKAIONIEH MOBEPXHOCTH — 3TO OTHO-
IIeHUEe CUITBI cBeTa | K TuToImau S cBeTAIIeiCs MOBEPXHOCTH

B=1/S [xwm].

B Tabmuie 2.1 npuBeneHbl ONEHKH SPKOCTH PA3IMYHBIX MMEPBHYHBIX
HMCTOYHUKOB CBETA.

Céemoebim nomokom Ha3bIBACTCS NPOU3BEICHHE CWIBI cBeta | Ha
BEIUYMHY {2 TEJICCHOTO YIJIa!

O =1-Q [m].

Ocsewennocmy (illuminance) omnpenensiercst CBETOBBIM MOTOKOM D,
NaJaloliM Ha SAMHHUILY IUIOIIAAN OCBEIaeMOi TTOBEPXHOCTH:

E=®/S [mx].
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OcBelIeHHOCT, B 1 JIOKC JOCTUTAeTCs, KOTJa CBETOBOI IOTOK B
1 nromen (M) oOnydaeT mIomanbs B 1 KB. M., TO €CTh OCBEIICHHOCTH
yOBIBACT OOpPATHO IMPOIOPIIHOHAIBHO KBaapaTy PacCTOSHHS OT MCTOY-
HUKa (PUCYHOK 2.5).

Tabmuna 2.1 — SIpkocTh MEPBUYHBIX HCTOYHUKOB CBETA

HUctounnk Apkocthb, Ka/cm’
Hounoe He60 107
Oo0irau"oe HEGO 10 0,3
I'omy6oe He6o mo 1
Jlyna 0,25
CoJtHIIe Y TOPHU30HTA 600
CouHIIE B HOJIIEHD o 150 000
JIroMuHecLieHTHA J1aMIIa 0,4
IInams cBeun 1o 0,1
BonbbhpamoBas 1amma HakaJuBaHUs MaTOBas 5...40
Bonbdpamosas 1amiia npo3payHast 200...3 000
DJIeKTpUUECKas Iyra o 18 000
PryTHas 1amMI1a BBICOKOTO AaBIICHHS 25000...150 000
KceHoHOBas mamiia BBICOKOIO JIaBICHUS 50 000...1 000 000

McTo4yHnK ceeTta

[#%) M —
— " = — =
z = e

PucyHok 2.5 — YObIBaHHE OCBEIICHHOCTH CIICHBI
C YBEITUYEHUEM PACCTOSIHUS OT UICTOUHUKA CBETA
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PaznuuHble MCTOYHMKHM OyIyT cO34aBaTh Pa3HYI0 OCBEIEHHOCTH
00BEKTOB, HaXOISIIMXCS B TOJIE 3pEeHUs] Tenekamepsl (Tabmuma 2.2).
OcCBeIIEeHHOCTh B MOMEIICHUH COCTABIISAET OOBIYHO OT €IMHUIL 10 COTEH
Y TBICSY JIIOKC.

Tabnuna 2.2 — TunuuHble YPOBHH OCBELIEHHOCTH B TIOMEIICHUH

O0beKT JInana3oH oCBelIeHHOCTH, JK

JKunbsle nomenieHus 40...150
OO011€ee OCBEIEHHE ITPON3BOACTBEHHBIX

» et POH3BOR 20...300
[TOMELIEHNIH
MecTHOE OCBELIEHNE ITPOU3BOACTBEHHEBIX

cpett POH3BOR 100...5 000

[TOMELIEHNI
Tlepexompl, TECTHHUIIBI 15...30
VIIULps! U IIOLAIA 3...30
JIBOpBI 3...15

2.2 Ucnonn3oBanue ocserureieid B COT

CHexTpanbHyl0 UYyBCTBHTEIBHOCTh HBETHBIX Kamep C IOMOIIBIO
(GUIBTPOB COIIACYIOT C CHEKTPOM YYBCTBUTEIBHOCTH UYEIIOBEYECKOTO
rinaza. OqHaKo 4epHO-0ernble KaMephl YyBCTBUTEIBHBI U B OmmkHeM MK-
JMana3oHe, He BUANMOM JUIS YesloBeKa. YenoBeuecKnM Ii1a30M BOCIPH-
HAMAETCS JJCKTPOMArHUTHOE HM3IYUCHHUE C IMHON BONHBI OT 380 mo
760 HM, pUYeM B YCIIOBHSX HHU3KOH OCBEIEHHOCTU (HOYHOE 3PEHHE)
MaKCHUMYM CIIEKTPa YyBCTBUTEIBHOCTH YEJIOBEYECKOTO IJ1a3a HECKOIBKO
CMeIaeTcss B KOPOTKOBOJHOBYIO 0051acTh. CyIECTBEHHO W3MEHSIFOTCS
YCIIOBHS 3pUTEIILHOTO BOCTIPUSTHS C K3MEHEHHEM CHJIBI CBETA:

>10° K,Z[/MZ OCJIEIUIEHUE

2 5 2
ot 10° mo 10° kn/m "nmHeBHOE" 3pEeHHE
(onrTEMAaNTEHOE ITBETOBOE BOCITPHSATHE)

or 107 o 10%km/M> mnepexoj ¢ "mHEBHOro" Ha
"HOYHOE" 3peHHre, aJanTaIys CIIeKTPaTbHOW TyBCTBH-
TEJILHOCTH TJ1a3a K M3MEHSIONIEMYCsl CIICKTPY MCTOY-
HUKa CBETA MMPU U3MEHECHUH €T0 HHTCHCUBHOCTH
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< 10 ku/m? "HOYHOE" 3pEeHHE, IBETOBOE
BOCTIPUSITHE TEPSICTCS

<10 ko/m? BO3MOJKHA OpHUEHTAIVsI, Tepsi-
eTcst pasuueHue (OPMbI MPEIMETOR

[Ipu HapYXHOM BHICOHAONIOJICHHU TPOKEKTOPHI OOBIYHO yCTaHAB-
JUBAIOT B HAIIPABICHUU 30HBI 0030pa kamephl. Co3aBaeMast TPOKEKTO-
POM OCBEILICHHOCTh CHIDKACTCS KBAJPATHYHO YBEIMUCHHIO JATBHOCTH
(pucynok 2.1, 2.6). IIpuueM 0OBEKT HAOIIOAEHUS OTPaKaeT B HAIpaB-
JICHHW KaMephl TOJBKO YacTh CBETOBOI'O MOTOKA. [IpH MPOEKTHPOBaHUH
CIIEIyeT CTPEMHUTHCS K PAaBHOMEPHOMY OCBEIIIEHHIO B 30HE 0030pa BH-
neokamepsl (pucyHok 2.6). CreayeT Takke yUUTHIBATh YTI0BOE pacrpe-
nerneHue cuitel cBeta B 30HE n3nmydeHnus (KCC ocBeruters).

@

Max Min

OcBelWw,eHHOCTb

PucyHok 2.6 — B 3aBUCHMOCTH OT yIJla MOHT@Xa U yIJIa U3JTy4eHHs IIPOKEKTOPa
H3MEHSIETCS OCBELIEHHOCTh B 30HE KOHTPOJIA

Ilo crexTpanbHBIM XapakTepUCTUKAM pas3IHyaroT BHIUMOE, JIHC-
KpPEeTHOE M KBa3HIMCKpPETHOE OcCBemeHue. L[BeTHbIe KamMepbl MOTYT HC-
MOJIb30BAThCSl TOJNBKO C BHAMMBIM OCBemieHHeM. KBasmamckpeTHoe
ocBenieHue, B yactHoctu MK-ocBerutenn, ucnonabp3yercsi COBMECTHO C
BBICOKOUYBCTBUTEIBHBIMUA  UYCPHO-OENBIMH  KamepaMH. JIMCKpeTHbIE
MPOKEKTOPBI MCHONB3YIOTCSI BMECTE ¢ KaMepaMH C COOTBETCTBYIOIICH
CHEKTPAJIbHOM XapaKTEPUCTHKON YyBCTBUTENBHOCTH (UepHO-Oenasi Ka-
Mepa C COOTBETCTBYIOIIMM (PHIBTPOM).
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Twun u cBeToBOI MoTOK Namiikl, a Takke KCC ocBeTuTelss — 310 camoe
TJIABHOE, YTO HEOOXOMUMO 3HATh. Tpedyemasi 4yBCTBUTEILHOCTh KaMephI
OTIpEICTISIETCS Yepe3 MUHUMAIBHYIO OCBEIMIEHHOCTH CIIEHBL. UTOOBI CBSI-
3aTh MapaMeTPbl OCBETUTENS C YYBCTBUTEIBHOCTHIO KaMepbl, HYKHO
OTIPEICTUTh, KaKYI0 OCBEILIEHHOCTh CBETUIBHUK CO3/IAET Ha CIICHE.

Cpenusist OCBEMEHHOCTD TIOMAAKH, CO3aBaeMast IaIafoIIiM Ha Heé
CBETOBBLIM ITOTOKOM P

E=(®/S) - cos(y),

rae E — ocBeménHOCTh mTomanku (JIF0KC);
® — mayaronuii Ha TUIOIIAKY CBETOBOM MOTOK (JIFOMEH);
S — mIomIaak IIOIAAKHU (KB. METp);
Y — yroJl MeXXy HOPMaJblO K IIONIAKe W HAlpaBICHUEM IMaJICHHUS
CBETOBOTO TIOTOKA (TPaayc).
Ha mpakTtuke mnpsmyto OCBEHNIEHHOCTh, CO3aBAEMYIO CBETHILHHUKOM
YI00HO BBIYUCIIATH U3 CHIIBI CBETA OCBETUTEIS

E=(1/L% " cos(y),

rae E — ocBeménnocTs mumomaaku (JIroKe);
| — cuma cBeTa OCBETHTENSI B HANMPABICHHUH TUTOMIAIKU (KaHACT);
L — paccrossHuE OT CBETHIILHUKA IO TUIOMIAIKH (METP);

Y — YroJ Mexay HOPMajblo K TUIOIIQJIKe M HANpaBICHUEM Ha CBe-
TUJIBHHK (TPajyc).

VYron oceeuieHus, 0€3yCclIOBHO, BIUSIET Ha MOJy4aeMoe H300paxke-
HUE, HO OOJIBIIMHCTBO IIeJiel B CHCTEMax OXPAaHHOTO TEJICBHJCHHUS
HPE/ICTaBISIET CO00H 00BEMHBIE OOBEKTHI, U MMEIOT MMOBEPXHOCTH pac-
TIOJIO’KEHHBIE TIOJ pa3HbBIMU yriaamu. I[Ipsimas oCBEmIEHHOCTH OOBEKTa,
co3llaBaeMasi OCBETUTEIIEM, TIPOIIOPIIOHANIbHA CHJIE CBETa CBETUIIBHUKA
B HampaBlicHMH O00BEKTa M 0OpaTHO MPONOPIHOHATIbHA KBaJpaTy pac-
CTOSIHHS OT CBETHJIbHHKA JI0 00beKTa (PUCYHOK 2.7).

Ecnu cuieHa ocBelieHa HECKOJIBKMMH HCTOYHHKAMH, TO PE3YJIBTUDPY-
IoIIast OCBEIEHHOCTh PaBHA CyMME OCBEIIEHHOCTEH, CO3/IaBacMbIX Kax-
JIBIM OCBETUTENIeM. B peaTbHOCTH OCBEIEHHOCTh CIIEHBI, CO3/1aBacMast
OCBETHTENIEM MOXET TPEBBINIAThL Pacu€THOE 3HAYCHUE MPSIMOI OCBe-
MEHHOCTH, TaK KaK YacTh CBETOBOTO TIOTOKAa MHOTOKPATHO MEpeoTpaxa-
eTcs, 00pasys paccesHnyio (nuddysHyro) ocBemEHHOCTh. Jlons pacce-
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STHHOTO CBETa 3aBHCUT OT OKPYXKAaIOIIEH 00CTaHOBKH, OTPAXCHHUSI MPE]I-
METOB Ha CLICHE, UX PACIOJIOXKEHUS U T.I. BHyTpu momemieHuit Aoms
pPacCestHHOTO CBETa BEJIHMKa, B HAPYKHBIX YCTAHOBKAX JIOJII PACCESTHHOTO
CBETa MEHbIIIE ¥ 3aBUCUT OT BPEMEHHM rojJia U Moro/isl. Berancnenne pac-
CESTHHOW COCTABJISIONIEH OCBEIIEHHOCTH TPEACTABISET COOOU CIOKHYIO
3amaqy U TpeOyeT OGOJBIIOro KOJWYECTBA TOYHBIX HCXOTHBIX IaHHBIX,
9acTO HE M3BECTHBIX HA 3TaIle IPOSKTHPOBAHUSI.

L- PECCTOAHME OT
CEETMAEHKMES L0 0B bekTa (M)

=i

| - cuna ceeTa coe THABHMES
B HanpasneHWk ob sekTa (kaHaen)

E. npamaa
OCEE W EHHOCTE
obbekTa (NKKC)

E=IrL?

Pucynoxk 2.7 — [Ipsmast oCBEIEHHOCTb, CO3/JaBaeMasi CBETUIIbHUKOM

PeanbHBIE CHIEHBI MMEIOT Tak)Ke HEKOTOPYIO (DOHOBYIO OCBCIIEH-
HOCTB, CO3/]aBaCMYI0 HEOOM, YIIMYHBIM OCBEIICHUEM WIH JPYTHMH HC-
TOYHHKAMHU CBETa C HEM3BECTHBIMHU mapameTpamu. [lapameTpsr aTux nc-
TOYHUKOB HEU3BECTHBI, TIOATOMY BBIYHCIUTH 3Ty OCBEIIEHHOCTH HEBO3-
MOXHO. MOKHO JUIIb H3MEPUTh €€ C TOMOINBI0 H3MEPUTEIs
OCBEIIEHHOCTH (JTFOKCMETPA), a 3aTeM Y4YECTh B Pacu€Tax M MOJICISX.

OpnHako HEOOXOAUMO OTMETUTh, YTO CTAHIAPTHBIC JIFOKCMETPHI MPH-
TOMHBL JJII M3MEPEHHs OCBEUIEHHOCTH TOJIBKO B BHAWMOHM 00JacTH
CIEKTPa; T.K. UX CIEKTpalbHAsl YyBCTBUTEIBHOCTh ONTUMHU3UPOBAHA U
corjiacoBaHa ¢ BO3MOXKHOCTSIMHU Y€JIOBEYECKOTO 3PEHHS.

@oHOBas OCBEIMIEHHOCTh CKJIAaIbIBACTCA C OCBEIIEHHOCTHIO, CO3/1aBa-
MO M3BECTHBIMH MCTOYHWUKAaMHU cBeTa. J{7s HapyKHBIX 30H HaOmIoze-
HUs (OHOBAsK OCBEUIEHHOCTh TAK)KE 3aBUCUT OT BPEMEHH T'0Jla U TTOTO/IBI.
PesynbTupytomas ocBEMEHHOCTD CLIEHBI, KaK MPaBUIIO, paclpeaessieTcs
HepaBHOMEPHO. B 30He HAOII0IeHHS IPUCYTCTBYIOT KaK SIPKO OCBEIIEH-
HBIE 00JIACTH, TaK U CJIa00 OCBEIIEHHBIC. ABTOMATHKA KaMephl TOCTpa-
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WBaeTCs MO CpPeJHEMY YPOBHIO OCBEIIEHHOCTH. EciM KOHTpacT MexIy
pPa3HBIMH O0JIACTSMH Ha CIIEHE MPHUOIIKACTCS K TWHAMUYECKOMY JHa-
MMa30Hy KaMephl, TO SIPKO OCBEMIEHHBIC W (MJIH) cl1a00 OCBEIMEHHBIC 00-
JacT OyayT OTPaHUIUBATHCS.

Paznpie 00beKTHl 001a0a10T pa3HBIMU KO3 (QUIIMEHTaMH OTpakKeHUs,
MMEHHO T03TOMY OJTHH OOBEKThI KaXXyTCsl TeMHee, qpyrue ceeriee. [lpu
3TOM KO3 PHUIMEHTHI OTPAXXEHUS AJIS PAJla OOBEKTOB CYIIECTBEHHO OT=
JMUYArTCS JUIs BUIuMoi obmactu criektpa U MK-uznyuenus. Ilostomy
n3o0paxkeHus, nonyueHHsle B ycnoBusaix MK-ocBemenus moryt cyimie-
CTBEHHO OTJIHYATHCSA OT M300pakeHui, popmupyembix COT B qHEeBHOE
Bpems. B mH(pakpacHOM OCBEIICHWH TEMHBIE M CBETIIBIC OOBEKTHI MO-
TYT Ja)K€ MOTYT IIOMEHATHCS MECTaMH.

Yamie Bcero B MpUpPOJE BCTPEYAETCS OTPAXKEHHE OT MATOBBIX IIO-
BEPXHOCTEH, Tak HasbiBacMoe audysHoe orpaxeHue. B pesynbraTe
MG Gy3HOTO OTpaKeHHs, MAJArONIUNA CBET. OTPXKAETCA C OJIMHAKOBOM
cwIIoii Bo Bcex HampablieHHsIX. CyIIeCTBYeT TakkKe 3epKalbHOe OTpaxe-
HHE OT TJIAJIKUX MOBEepXHOCTEN. M3-3a 3epKaJIbHOT0 OTpaKEHU Ha TJIajl-
KHX TTOBEPXHOCTSX MPUCYTCTBYIOT OJIMKU OT HCTOYHUKOB cBeTa. OHAKO
Takue OnMkH (OT CTEKOJ, METaUNIMIECKUX MOBEPXHOCTEH, BOIHBIX TO-
BEPXHOCTEI) MOT'YT OBITh YCTPAHCHBI NPUMEHEHHEM MOJISAPU3AIIMOHHBIX
¢unbTpoB. HeoOX0aMMO yUUTBIBATh, YTO ACHCTBUEC MOJSAPU3ALMOHHBIX
(UIBTPOB TIPOSABISAETCS HE TMPOCTO MPH WX BBEACHHUH B ONTHYECKHUN
TPaKT — BIHMSHUE NOISIPOMUIBTPAa HACTPAMBAETCS MyTEM €ro MOBOPOTa
BOKPYT OCH.

2.2.1 Brusnue o6vekmuea Ha ¥y8CmMeUumeIbHoCHb 8UOEOKAMepbl

YacTtb 0TpaxEHHOIO 0T OOBEKTOB CLICHBI CBETA MONAaeT B OOBEKTHB
KaMepbl. KoJM4ecTBo cBeTa, MPOXOSALIEr0 Yepe3 OObEKTUB, ONPEAEIs-
€TCsLero anepTypoit (cBeTocHion, AuadparMoil, OTHOCUTENLHBIM OTBEP-
ctueMm).  Anieptypa ob6o3Hadaerca F-umcmom. Hampumep, F1.2, F1.4,
F2.0. Uem Gonbnie F unciio, TeM MeHbIIE CBETa MPOIYCKaeT 0OObEKTHB.
Kak mpaBuio, uem Oomnbllie BXOAHOW 3padoK oOBEKTHBA (AUAMETp Iep-
BOH JIMH3BI), TEM OOJIBIIIC CBETA OH MporycKkaeT. Hauxymien aneprypoit
(6ompmee 3HaueHue F-uricna) 06magar0oT OOBEKTUBEI ¢ Y3KUM BXOIHBIM
3paukom (pin-hole), ucmosb3yembie B kKamepax CKpPhITOTO HAOIIOICHHUS.

VY 00beKkTHBOB ¢ aBTOAMAa(pParMoi Mpu HEJOCTATKEe OCBELICHUS arep-
Typa MakCHUMajbHO yBEIMYUBAeTCs (3HaueHHe F-umcia ymeHbIIaeTcs).
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st Takux 00BEKTHBOB BMECTO amnepTyphl, YKa3bIBaeTCsl MaKCUMaJIbHAs
W MUHUMaJbHas anepTypa, Hanpumep F1,2-F16.

CaeTtormnpormyckanne OOBEKTHBA W3MEHSETCS OOpaTHO IPOTIOPITHO-
HanbHO KBazpary F uucma. Hampumep, oobektrB F1,0 mpomyckaer B
4 pa3a Gonbie cBeta, ueMm F2,0.

YyBCTBUTENLHOCTh KaMepbl (MUHUMAIIbHAS OCBEHIEHHOCTD CIIEHBI) —
9TO 3HAYEHHE OCBEIMEHHOCTH CIICHBI (JTFOKC) C W3BECTHBIM KO3 PUIIIEH=
TOM OTPa’KEHHS, P KOTOPOH MBI MOJIyYHM H300pa’keHHe C 3alaHHbIM
MHUHHMAJIBHO JONMYCTHMBIM KadecTBOM. lIpW ompeneneHud 4yBCTBH-
TEJIHOCTH JIJISl KaMep CO CMEHHBIMH OOBbEKTUBAMH JIOJDKHA OBITh yKa3a-
Ha aneptypa (F-uncno) oobekTuBa ¢ KOTOPHIM 0OECTIeUMBAETCs yKa3aH-
Hasl YyBCTBUTENBHOCTH. Eciy kamepa HCIonb3yeTcsi ¢ APYIrUM OOBEKTH-
BOM, TO €€ YyBCTBHTEIBHOCTh M3MEHHUTCSI MPOIMOPUUOHAILHO KBaJIpaTy
oTHomeHus F drcna oObeKTHBa, YCTAaHOBICHHOTO Ha Kamepy K F uuciy
00BEKTHBA, U1 KOTOPOTO yKa3aHa YyBCTBUTEIBHOCTD.

Hampumep, ayBcTBUTENHEHOCTH Kamephl paBHa 0,1 MOKC ¢ 00BEKTH-
BoM F1,2. UyBCTBUTENBHOCTh TOM K€ KaMmephl ¢ o0hekTuBOM F2,0 co-
crasut 0,1°(2/1,2) 2=0,28 nk.

UyBCTBUTEILHOCTh 3aBUCHT OT ‘BPEMEHHM SKCIO3WIMHU (BBLACPKKH).
Jlnst OOBIMHBIX KaMep MaKCUMAaIbHOE BpEMsl 3KCIO3WIIMH COCTABISCT
1/50 cex (orpaHHYEHO YaCTOTON CMEHBI KampoB). st kamep, JOIyCKaro-
mux OoJblliee BpeMsl HKCIIO3HIHM, O00S3aTENbHO IODKHO OBITh yKa3aHO
BpeMsl DKCIIO3MIIUH, MPH KOTOPOM TOJydYaeTcsl yKa3aHHasi YyBCTBUTEIb-
HOCTb. C TMpaKkTHYECKU JOMYyCTUMOW TOYHOCTBIO MOXKHO CUUTATh, YTO
qyBCTBUTEIBHOCTD 00PaTHO TIPONOPLUHOHATIBHA BPEMEHH SKCIIO3UIIHH.

Hampumep, eciu 4dyBcTBUTENBHOCTH Kamepbl paBHa 0,1 mrokc mpu
BPEMEHHU 3KCIO3MIUK 1/5 Cek, TO mpu BpeMeHHu 3kcro3unuu 1/50 cek.
YyBCTBHTEJIBHOCTh 3TON Kamepbl Oymer 0,1°(1/5)/(1/50)=1 nroxc. Jlns
KOPPEKTHOT'0 CPaBHEHHUSI COBPEMEHHBIX KaMmep HEOOXOIUMO IEPECUUTHI-
BaTh YYBCTBUTEIIBHOCTD K OJIMHAKOBOMY BpPEMEHHU 3KCIo3uimu -1/50 cek.

YBennyeHHoe BpeMs SKCIO3UINH, XOTS M MOBBIMIACT YyBCTBUTEIb-
HOCTb, BEIET K MOTEpe pa3peiieHus ABIKYIIUXCs 00bekToB. OIHOBpE-
MEHHO, OTMETHM, YTO, TAK)KE BIIUSAIONIEE HA YyBCTBUTEIHLHOCTh KaMephl
F-4arcio oqHOBpeMEHHO BIHSIET HA TITYOHHY PE3KOCTH.

KosddurimeHT oTpaxkeHus CICHbI MPU OMPENCICHUN 1yBCTBUTEIHLHO-
CTH, Kak IMpaBWio, nojapasyMenaercs: paBHbM 0,75. 3mepeHue 4yBCTBU-
TENBHOCTH OOBIYHO OCYIIECTBIISIETCS 110 TECTOBOM TalbJHIle, HalleYyaTaHHOH
Ha Oesoli Oymare, oOiazaroliell IPUMEPHO TakuM KO3((UIIMESHTOM OTpa-
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JKCHUS. BOJNBIIMHCTBO peasTbHBIX MPEAMETOB MMEIOT KOA(PQHIMEHT OTpa-
sxenrst MeHbIie yem 0,75 [4], mosToMy KauecTBO OTOOPaXKEHHsT peabHBIX
CIICH TIPH HU3KOH OCBEMIEHHOCTH OYIET XyKe, YeM TECTOBOM TaOJIHIIEI.

2.2.2 Ilapamempul, ocpanuuugaroujue Kaiecmso u300paiceHus.
npu onpeodeneHuu Yy8CmeumeIbHoCmu

CnekTpanbHasi 9YyBCTBUTEIILHOCTh BUAEOCEHCOPOB YEPHO-OENBIX Ka-
Mep U KaMep JE€Hb-HOYb OTJINYAETCA OT CHEKTPAIbHOW UyBCTBUTENIBHO-
CTH TJIa3a YeJoBeKa W JIoKcMeTpa. s Takux KaMmep MMeeT 3HadeHue
creKkTpaibHas 3¢pGEKTUBHOCTh CBETa OT UCTOUYHHKA OCBELICHHUS CLCHBI.
CrnekTpanbHasi YyBCTBUTEIBHOCTh I[BETHBIX BHIEOCCHCOPOB ONHM3Ka K
CHEKTPaJIbHON YYBCTBUTEILHOCTHU TJa3a, MMO3TOMY BIUSHHE CIEKTpPalb-
HOM 3 PEeKTUBHOCTH IS IIBETHBIX KaMEP HEBEIHUKO.

[lapameTrpamy, OTpaHMYMBAIOIIMMH KadeCTBO HM300pakeHUs MpU
CHIDKCHMH OCBEIIEHHOCTH, Ul OonbIIMHCTBA Kamep sBisitorca IRE u
OTHOUIICHHE CUTHAI/IIYyM. UTOOBI ONpEAETUTh BIUSHUE ITUX MapaMeT-
POB PacCMOTPHUM YIPOILEHHYIO CXeMYy PabOThl KaMephl B Cilyyae HEIO-
CTaTKa OCBEILEHHUS.

IIpyn HH3KOM OCBEHMIEHHOCTH 3JIEKTPOHHBIA 3aTBOP YCTAHABIIMBAET
MaKCUMaJbHOE BpeMs DKCIIO3UIIMH, TUaparmMa TakkKe MOTHOCTHIO OT-
KpBIBAETCA, IOATOMY JIEKTPOHHBIN 3aTBOP M AuadparMy MOXHO HE pac-
cMatpuBaTh. CHUTHalI ¢ BHICOCEHCOpPA, MPOMOPIHUOHAIBHBIA €r0 OCBe-
HIEHHOCTH TMOCTYMaeT Ha CXeMy aBTOMAaTHYECKON peryiupoBKH ycuie-
Hus (APY). Ycunenne APY aBromMaTWyecKu yCTaHABIIMBAETCS TAKUM,
9TOOBI [TOJYIUTh HA BBIXOZE ONTUMAJIbHBIH KOHTPACT U300paskeHHS.

Bupneocencop Becerja MMEET Ha BBIXOJIE HEKOTOpPbIA WIyM. Ecin
OCBEIIEHHOCTH 1OCTATOYHO, TO YPOBEHb MOJE3HOIO CUIHAJIa 3HAYUTEIb-
HO TIPEBBIIACT YPOBEHH ITyMa, ycmieHne APY HeOombimoe u mym Ha
n300pakeHnd He 3ameTeH (pucyHok 2.8). M300paxeHus U BpeMeHHBIC
arpaMMbl BHJICOCUTHAIIA TTOYyYEHBI C MOMOIIBIO YTHIUTH 'AHanu3a-
Top kazpoB” B VideoCAD.

OTHoOLIEHHE CHUTHAJ/IIyM H300pa)KeHUS — 3TO OTHOIICHHUE MAaKCH-
MaJIEHOTO KOHTpacTa Ha M300pa)KeHUH K CPEIHEKBAJAPATHYECKOMY 3Ha-
geHuto Imyma. C JOCTaTOYHBIM [AJsl NIPAKTUKU NPUOIMKEHHEM MOXKHO
CUHTaTh, YTO paboTra APY He M3MEHSET OTHOIICHHE CUTHAI/IIYM HU300-
pakenus. OTHOLICHWE CUTHAI/IIYM 3aBUCHUT JIUIIb OT OCBEHIEHHOCTH
BHJIEOCEHCOpA U €r0 CBOMCTB.
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PHCyHOK 2.8- I/I306pa>1<eHI/Ie Y BUICOCUTHAI IIPpU BBICOKOU OCBCHICHHOCTH CLCHbI

IIpu cHUXKEHMU OCBEIIEHHOCTH YPOBEHb CUTHANa C BUAECOCEHCOpa
YMEHBILIAETCSl U CTAHOBUTCS. CPAaBHUM C ypoBHeM Inyma. APY ycunu-
BAET MOJIE3HBII CUTHAI BMECTE C IIyMAaMH, CTPEMSACH COXPAHUTH OII-
TUMAaJIbHBIA KOHTpPACT u300paxenus (pucyHok 2.9). Takum oOpasom,
MIpY CHIDKEHHWH OCBEIIEHHOCTH Bo3pactaeT ycmienne APY. B pesynb-
TaTe KOHTPACT H300paKeHHs] HE MEHSETCS, HO BO3PACTAIOT IIYMBI.
OpnHako, ycuienne APY umeer npenen. [Ipu nanbHeiimeM CHUXEHUN
ocBemEHHOCTH ycmiienne APY mocturaetr mMakcuMmyma, MOCIE Yero
HAaYMHAET CHUXKATHCS KOHTPACT U300pakeHUsI — U300paKeHUEe TeMHe-
et (pucyHok 2.10).

IIpn nanpHeleM CHUXKEHHM OCBEIIEHHOCTH, YPOBEHb IIyMa
MpaKTUYECKH He M3MeHsieTcs. Ho oTHOIeHWe CUTHAI/IIYM MpOJ0JI-
JKaeT CHIDKATHCS, TaK KaK YMEHBIIASTCS CHTHAN W300paxeHus. Mak-
CUMaJIbHBIN K03 duiueHT ycuneHus APY umeer pa3Hbie 3HAaUCHUS Y
Pa3HBIX Mojiesiell Kamep. Y HEKOTOPBIX KaMep KOHTPACT U300paKeHuUs
majgaer emé 10 TOrO0 MOMEHTAa, KOTJa IIyMbl CTAHOBSTCS 3aMETHBI
(pucyHok 2.10). ¥V apyrux xamep APY BBHITSArHBaeT KOHTpacT Haxe
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OYCHb IIYMHOTO curHajia. JlJisi OONBIIMHCTBA 3a/ad OXPAaHHOTO BH-
JIEOHAOIONICHUS, KOHTPACTHBIC W300paXeHUs MPEIIOYTHTEIBHEH,
HECMOTPS Ha OTYETIMBO BUIAUMBIC mTyMbl. OJIHAKO ITyMHBIE U300pa-
JKEHUS UMEIOT B HECKOJIBKO pa3 OOJBLINK pa3Mep MOCIe KOMIPECCHH,
YTO YMEHbBIIACT TIYOUHY apXUBa M CKOPOCTh NEPEaadu 1Mo MU POBHIM
KaHajaMm CBsi3W. Emé omHOW mpoOieMoi SBISIOTCS YacThIC JIOKHBIC
cpabaTpIBaHUsI IETEKTOPOB ABIKCHUS HA IMIYMBI. Y HEKOTOPBIX MOJe=
Jie KkaMep UMEIOTCS MNEPEKII0YaTeNr, TO3BOJISIIONINE MEHITh MaKCHU-
ManbHOEe ycuieHue APY B 3aBUCUMOCTH OT YCIOBHUM MPHUMEHEHHS.
Jlnst yMeHbIIEHHS BPEIHOIO BJIMSHUS IIYMOB II0JIE3HO HU(PPOBOE
LIIYMOIOJABICHUE.

Pucynok 2.9 — M300paxkeHne U BHICOCUTHAT ITPH HU3KOW, HO JOCTATOYHOM
OCBEIIEHHOCTH CLIeHBI. Bo3pacTanue 11yMoB Ipu COXpaHEHHH KOHTPACTa
npu pabote APV B HHEHHON YacTH Axana3oHa peryinpoBaHus
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(17,6 dB
31 IRE

30IRE

Pucynok 2.10 — M306paxxeHne 1 BUACOCHTHAI IIPH HU3KOH OCBEIIEHHOCTH CIICHBL
Iepeperymposka riryounst APY. CyniecTBeHHOE CHH)KEHHE KOHTPACTa MPU MEHBIIECH
CTeNeHU yBenudeHus myma. YyscrBurensHocTs kamepst 0,1 nk nmpu 30IRE

u curain/mym 17 ab. OcseménHocts 0,1 1K

“100IRE:

R T e By P

T [ e

Pucynok 2.11 — Ycunenust APY He xBaTaeT Iu1st HOAAEpKaHUS KOHTPAcTa H300paKeHHs

36



Mapamerp IRE npumén u3 ananoroBoro TeneBuAeHus, HO B HACTO-
siiee BpeMs puMeHsieTcst 1 tnpoBbIx n3oopakenuid. IRE ompene-
JISIeT, KaKyl 4acTb MaKCHMaJbHOI'O BO3MOXHOTO AMAIa3oHa SPKOCTH
3aHUMAaeT HU300pakeHrne. Bech BOZMOXHBIN AHMAIa30H SPKOCTH M300pa-
skerans npunumaetcs 3a 100 IRE. IlonoBuHa auanazoHa SIPKOCTH COOT-
BerctByeT 50 IRE, yerBepTh muanazona spkoctu — 25 IRE u T.11.

YyBCTBUTENFHOCTE KaMepbl OOBIYHO YKa3bIBACTCSI KaK OCBEICH=
HOCTB, IIpHU KoTopoii m3o0paxenue umeer 30-50 IRE, HO ObiBaroT uc-
kmoueHus. Yem Oospmee 3nauenue |IRE ykazaHo B ompeneneHUH 4yyB-
CTBUTEIILHOCTH KaMephl IIPH OJHOM U TOM K€ OTHOIICHUU CUTHAJ/IIYyM,
TeM Oonble MakcuMmanbHoe ycuieHue APY 3Toif kamepsl, TeM Oonee
KOHTpacTHOE (HO LIYMHOE) M300pakeHHe BBIIAET Kamepa MPH HU3KOU
ocBeléHHoCTH (prucyHoK 2.12).

Pucynok 2.12 — UysctBurensaocts kamepst 0,1 sk npu 80 IRE u curnan/urym 17 ab.
Ocgeménnocts 0,1 K
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Y  OTBETCTBEHHBIX NPOM3BOIUTENIEH UYBCTBUTEIBHOCTh KaMepHI
OOBIYHO YKa3bIBa€TCSl KaK OCBEIICHHOCTb, NMPU KOTOPOH H300paKeHHe
HMeEET OTHOIeHUe curHan/mym paBuoe 17 ab (7 pas), 20 ab (10 pa3)
i 24 1b (16 pa3).

K coxanenuio, n3-3a KOHbIOHKTYPHBIX COOOpPaXKEHUI, MHOTHE MPO-
M3BOJMTENN KaMep He yKa3bIBAalOT 3HAUCHMS OTHOLICHHS CHIHAJ/IIyM,
KOTOopoe OyneT WMeTh W300pakeHWe TpH yKa3aHHOW MHHUMAaJIbHOM
OCBEILEHHOCTH CLIEHBI. 3a4acTyl0 B pe3yJIbTaTe NMPaKTHUECKOTO U3Mepe-
HUS TTapaMeTPOB KaMmepbl CTAHOBUTCS ICHO, YTO MpPH yKa3aHHOW B cIie-
MUQPHUKAIMKA  OCBENMIEHHOCTH, H300pak€HHEe HMMEET OTHOIICHHE CHT-
Hay/uym 0 JI6 u menee.

Hcnonb30BaTh B MPOEKTHBIX pacuéTax 3HauY€HHS YyBCTBUTEIBHOCTU
KaMepsbl (JIFOKC) MOXKHO, TOJIBKO €CITH U3BECTHBI:

® 3HaYeHMS MapaMeTPOB KaMepbl, IPH KOTOPHIX MOIyYaeTcs yKa3aH-
HOE 3HaUY€HHE YYBCTBUTEILHOCTH:

— amneptypa oobvekTuBa (F- uncino);
— BpeMs DKCIIO3UIINH;
" [apaMeTpbl I0Jy4aeMoro n300paKeHus:
— OTHOIIIEHWE CUTHAJ/IIyM (1B);
— IRE.

3Hasi 4yBCTBUTEIBHOCTh W JIPYTHE HapaMeTpbl KaMepbl, BO3MOXHO
MOJEJINPOBATh N300paKEHUE PA3IUUHBIX CLIEH C PA3TMYHBIMH OCBEILEH-
HOCTSMHU C TOMOIIBI0 UMEIOLIEIiCcs mapaMeTpudeckoil MO KaMephl.
Monens Kamepsl JOJKHA YYUTHIBTh TUHAMUYECKHH JHara3oH, OCHOB-
HBIE COCTABIISIOIIME MIyMa U CHEKTPAIBbHYIO YYBCTBUTEIBHOCTH BUAEO-
ceHcopa, KBaHTOBBIM myM, APY, sipkocTh, KOHTpACT, paboTy IEKTPOH-
HOTO 3aTBOpPA, TaMMa-KOpPEKLHIo, paboTy KOMIICHCAIIUU BCTPEYHOH 3a-
ceetkd (BLC), aneprypy 00bekTHBa,paboTy aBTOAMAPparMBl.

[IlymMorniopaBieHne MOJIE3HO, TAK KaK YMEHBIIAET pa3Mep IIyMHBIX
KaJpOB TIOCJIE KOMIIPECCUH U JIOKHBIE CpabaThIBaHUsI IETEKTOpA ABHIKE-
HUS, OJHAKO YeCTHOE 3HAaueHHE YyBCTBUTEIBHOCTU JOJDKHO OBITH yKa-
3aHO [IPY OTKJIFOUEHHOM LIyMOIIOJaBJICHHH.

[MapameTtps! oTHOmEeHHs curHan/myM U IRE MoryT ObITh OJMHAKOBBI
st "xopomeit" u "moxoit" kamep. Ho mpu otxmouenHoit APY coor-
HOLICHNWE CHUTHAJ/IIyM IJIi TaKUX KaMmep MOXKET COCTaBITH Oosee
10 16. Ecnu Hac neiicTBUTENBHO MHTEpECYeT WHPOPMATHBHOCTH M300-
paXeHHs, TO TOYHBIH PE3yJbTaT U3MEPEHUS UyBCTBUTEIBHOCTH MOXKET
OBITH MOJTYYEH TOJIEKO MPH OTKIIOYEHHOH TOTOTHUTENEHONW 00paboTKe.
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O6paboTka n300pa’keHNs BHYTPH KaMepbl XOTS U yJIydIlacT BHEII-
HUH BUJ M300pakeHUs, HO HE MPUBOAMUT K YBEIHMUYCHHIO €ro MH(opMa-
TUBHOCTH, HE MO3BOJISIET YBUIETh TO, YEr0 HE ObUIO B MCXOJHOM H300-
pakeHuH 10 00pabOTKH.

B nenom, MapKeTHHTOBBIE YIOBKH MPOU3BOIUTEIICH 3HAYUTENBHO 32~
TPYIHAIOT TpoeKTHBIH pacuér ocmemieHns B COT. YHuBepcaabHBIM H
HaIE&KHBIM CPEJICTBOM TOJYYEHHS pPEalbHBIX MapamMeTpoB Kamep sBIs=
eTcs JIMIIb MPaKTH4YecKoe u3MepeHue. s 3Toro HeoOs3aTenbHO HC-
MOJIb30BaTh HAaTYPHBIE WCIBITATENbHBIE CTEHBI (CaMbli TOCTOBEPHBIMH,
HO CaMblIil IOPOTOi M TPYTOEMKHI CIIOCO0) — MHOTHE TIPOTPaMMbI MO/JIe-
muposanusi COT mpeanararoT crienMaibHble METOAUKH W WHCTPYMEHTHI
Ui IPOBEPKU JIOCTOBEPHOCTH 3asABJICHHBIX MapaMETPOB UYBCTBUTEIb-
HOCTH.

Hanpumep: Pe3ynbraTbl BUPTyaJIbHBIX HW3MEPEHUN 4yBCTBUTEIBHO-
CTH pEaJbHBIX KaMep K CBETYy TaJIOTCHHOH JIaMIbl HAaKaIMBaHUs HPU
BpemeHn 3kcro3unuu 1/50 cex ¢ oowvexktuBoM F1,2, oTHOmeHwe cwur-
Hay/muyM — 17 nb mokazanu cnenyroiee:

— UyBcTBHUTENIBHOCTh Y€PHO-0€nbIX BUAcOKaMep ¢ oObraHbIMH [13C
matpunamu 1.3" IT CCD, Sony Super HAD — CCD BsIcokoro pasperie-
Hus 752x582 cocrasnsier 0,06-0,15 nk.

— UyBCTBUTENBHOCTh 4E€PHO-O€IBIX Buacokamep ¢ [13C marpuriamu
1.3" Sony ExView HAD = CCD Bsicokoro paspemienus 752x582 co-
crasisieT 0,04 nik.

— UyBCTBHUTENILHOCTh LBETHBIX BHCOKAMEDP BBICOKOT'O Pa3peIlCHHS
752x582 cocTaBisieT 0KOlo 1 JK.

— YyBcTBUTEIRHOCTH BuAcokamep ¢ [13C marpunaMu cTaHAapTHOTO
paspemenus 500x582 npumepHo Ha 15-20 % nyuine, yeM y BUjcokaMep
¢ I13C MaTpumaMu BEICOKOTO pa3pemieHusl.

— UyBctBHTENbHOCTH BHAeokamep day/night (MK ¢unbtp ynansercs
B 4EPHO-0CIIOM pEKHMME) B PEKUME UYEPHO-0CIIOr0 M300paKSHHUsI IMPH-
MEPHO BIBOE XYK€ UyBCTBUTEIHLHOCTH YEPHO-OENBIX BHIICOKAMED C Ta-
knmu ke [13C maTpunamu.

— UyBCTBUTENBHOCTh BHJcOKamep easy day/night (UK dunstp HE
yaansercs: B 4€pHO-0€JIOM peKUMe) B pexrMe YEPHO-Oenoro n3odpake-
HUS IpUMEPHO B 1,5 pa3za jdydine 4yBCTBUTEIBHOCTH LIBETHBIX BHIIEOKA-
Mep ¢ Takumi ke [13C maTpuriamu.

— PeanbHas 4yBCTBHTENBHOCTh BUACOKAMEP C PACIIMPEHHBIM AWHA-
MUYECKHM JHMANa30HOM M CIO0XHOU 1uppoBoii 00paboTKoN H300paxe-
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HUS MOXET OBITh HEJAOCTAaTOYHOM, HECMOTPS Ha XOPOIINE 3HAYCHHS B
cnermduranyu. PekoMeHIyeTcs MpoBepsATh TaKHE BHUIICOKAMEPHI Mepe
WCIIONIh30BaHUEM B Tpoekre. [Ipu mpoBepke HeoOXomuMo oOpamarh
BHMMAaHHUE Ha BO3MOXXHOE PEAIbHOE CHIKEHUE pa3pelieHus] U pa3Masbl-
BaHUE JIBIKYIIUXCS OOBEKTOB B YCIOBUSIX HU3KOH OCBEIIEHHOCTH.

— 3nauenne IRE mpu m3MepeHWH 4yBCTBUTEIBHOCTH Y Pa3HBIX BHU-
JIeOKaMep MOXKET CYIIECTBEHHO OTIMYATHCS U COCTaBIATH OT 20-50 mis
o6braHOTO yemiienuss APY (Normal AGC, Standard AGC) mo 90-100
mutst moBeimeHHoro yeunenus APY (HI AGC, Super AGC).

2.3 Ucnionn30BaHue TOMOJTHUTEILHBIX BO3MOKHOCTEH
BHIEOKaMep

K /momonHUTENbHBIM BO3MOXKHOCTSIM TelleKamMep MOXHO OTHECTH
HaJINYME B HUX FaMMa-KOPPeKUHUH, TO €CTh HEIMHEHHOH 00paboTKu
CUTHAJIa, KOTOpasi KOPPEKTUPYET IIKaTy Ipajaliiii ceporo Ha n3odpaxe-
Hun. OObIYHO 3TOT KO3 dument nmeet 3nadenue ot 0,45 no 0,7. Uc-
MOJIb30BaHUE NTAHHOM KOPPEKLHMM YIyYIIaeT BU3yaJbHOE BOCHPHUSITHE
n300pakeHus1, Kak Obl OJUEPKHUBask €r0 KOHTYP.

Komnencanus 3aiHero cBeTa — criocOOHOCTh TeJeKaMephbl aBTOMa-
TUYECKU yCTaHABIIMBAThH BBIJCPKKY, THAPparMy U napamMeTpbl yCUICHHs
10 HEKOTOPOMY (hparMeHTy H300paxkeHus! (OOBIYHO 10 LEHTPY).

[pakTryeckoe MpUMEHEHUE NaHHOW (DYHKIIMM HAXOIUT TOTJa, KOTIa
Heo0X0MMO HaOII0aTh 32 BXOAHOH JBEphIO, HarpuMep, B 6aHk. Koraa Ha
YIHLE SIPKUA COTHEUHBIH JIeHb, TO OIepaTop MOXET HAaOII0AaTh Ha SKpaHe
MOHHTOpA TOJIBKO TEMHBIM CHIIY3T IOCETHTENsI OTKPBIBAIOLIEIO BXOAHYIO
nBepb. Tenexamepa, OCHAIlleHHas CXeMOM KOMIIeHCAllUM 3aJHEro CBeTa,
MO3BOJISIET BUAETH HE CUITYAT, @ YETKOE M300paKeHUE TIOCETUTEIS.

Orpannyenue "Oenoro'" — cxema BHYTPH TeJeKaMephl, OTPaHUIH-
BalOLIass MaKCHUMaJIbHOE HalpsbKeHHe 0eloro B BHIXOJHOM BHJEOCHTHA-
Jie Ha ONpeZIeICHHOM YPOBHE.

II3C-mMaTpuubl UMEIOT JIMHEHHYIO CBETOBYIO XapaKTEPUCTUKY UyB-
CTBUTENBHOCTH /10 OCBELICHHOCTH HachlleHus. Duzuueckuil 3QQext
HACBILICHUS B HM300paXCHWU MPOSBISETCS B BUAE OTPaHHUYCHHS II0
"OenoMy" W TIpW AANbHEWIEM YBEIIHMYEHWH OCBEIIEHHOCTH KapTHHKA
MOJIHOCTBIO 3aIlIbIBaeT B "Oenoe". 3HaueHnEe BEITMYNHBI OCBEILIEHHOCTH
HACBILICHUS 3aBHCUT OT pa3Mepa CBETOUYBCTBHUTEIHHOTO 3JIEMEHTa U
MOTEHIMAIA TIOJUIOKKH, TUIHYHOE 3HaueHue mis [13C-marpunsr 1/3 ",
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1/2 " cocraBnset (0,3-0,5) nk. Pabouyio ToOuKky Ha CBETOBOH XapakTte-
PUCTHKE BBIOUPAIOT TaK, YTOOBl MaKCHMajlbHasi OCBEIICHHOCTb B KaJape
6pi1a Ha 20-30 % HMXKE OCBENIEHHOCTH HACBIIIEHUS NI KOHKPETHOTO
sxzemiisipa I13C-maTpunel. B 3ToM pexxume peanusyerTcs: HauBbICIIAsA
BeJIMYMHA MapaMeTpa OTHOIIGHWE CHUTHAJ/IIYM Ha  BBIXOJE
[13C-matpuriel. [Ipy yBeIMIeHUN OCBEMIEHHOCTH (CMEIICHUH B CTOPO-
HY YBEJHUYEHHS pa0oveil TOUKH) B IEJsIX CTAOMITU3aI[K BEIMIHHBI BbI=
XOJHOTO BHAEOCHTHANA B TeJEKaMepax MpeaycMaTphBalOTCs CPeicTBa
YIPaBICHHUsS] UyBCTBUTEIBLHOCTHIO (SJIEKTPOHHBIE 3aTBOPBIL, JIECKTPOH-
Hble auadparMbel) WM K€ CpeJCTBa OCIabJEHMs] CBETOBOIO. MOTOKA
(cBetoBble QuIbTpPhI, Auadparmel). OmHAKO, ITH MEpHl HE Bceraa 3¢-
(EeKTUBHBI: TEXHUYECKH CIOXHO PEalN30BaTh 3HAUYUTEIBHOE YMEHb-
HICHHE JIMaMeTpa OTBEPCTHUsS AuadparMbl, K TOMY ke 110 Mepe yMEHb-
HICHHUS THaMeTpa OTBEPCTHs AU(QPAKIMOHHBIA KPYKOK paCCEesTHUsI yBe-
JMYMBACTCS U pa3pelIaronas CnocoOHOCTh 00bEKTHBA YMEHBILACTCS, a
CHUCTEMBl ABTOMAaTHYECKOro JuadparMUpOBaHMS TMOTCHIHMAIBHO HE-
YCTOHYMBEI IIPU MAKCHUMAJIBHOW OCBEIIEHHOCTH U3-3a TOTO, YTO PE3KO
Bo3pacTaeT Kod(p(UIMEeHT 00paTHOW CBS3M NMPH 3aKpbIBaHUH Auadpar-
Mbl. CxeMa orpaHHYeHus1 OEOro MO3BOJIIET MTOBBICUTH AJANTALUIO Te-
JIEKaMepbl K YBEIMUEHHSIM OCBEIICHHOCTH.

Tenexamepsl MOTYT KOMIUIEKTOBATHCSI BCTPOEHHBIMH /IETEKTOPaMHU
ABHUKEHHs, TIOBOPOTHBIMH YCTPOMCTBAMH U T.II., YTO 1aET BO3ZMOKHOCTD
peanu3oBath paznnunbie pyHKun B TCB.

Tenexkamepsl cO BCTPOCHHBIMH JAETEKTOPAMH IBIKEHUS, OCOOEHHO
IPpY HapY>KHOM YCTaHOBKE TeJIEKaMep, UCIOJIb30BaTh M3-3a UX HHU3KOH
MIOMEXO0YCTOHYMBOCTH HE pekoMeHnayercs. LlenecooOpasHee HCIoOIb30-
BaTh KOMOMHHWPOBAHHBIC OXpaHHBIC HW3BEIIATENM, NMPH cpabaThIBAaHUU
KOTOPBIX OyIyT BKIIOUAThCS TEJIEKaMePhl M yCTPOICTBA BUACO3AIHICH.

CymectByroT tenekamepsl ¢ apyms [I3C-maTpunamu (qBymMs o0b-
eKTHUBAMU: ITUPOKOYTOJbHBIM M TEle0OBEKTUBOM). Takue Terexamepsl
MO3BOJISIIOT OJTHOBPEMEHHO C HM300paskeHHEM IUPOKOTO MPOCTPaHCTBA
HaONMOaTh KPYITHBIA TUTaH EHTPaTbHOW YacTh o0bekTa ('KapTHHKA B
kaptunke"). OHH HCMONB3YIOTCS MPU HEOOXOIWMOCTH HaOJII0OJaTh IIH-
pPOKOE MPOCTPAHCTBO KOPHUIOpA OJHOBPEMEHHO C WACHTH(HKALUEH
JMYHOCTH BXOJSINNX, @ TAKXKE JUIsI HAOIIOACHUS 32 BHYTPEHHUM BOPOM
C OIHOBPEMEHHOH WICHTHU(HKALNECH IOCyAapCTBEHHBIX HOMEPOB aBTO-
MallliH B HETo Bbe3karomux. Kak mpaBuio Takue Telexkamepbl HCIOJb-
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3YIOTCS COBMECTHO C BHJICOJECTEKTOPAMH JBIKEHUS NI (UKCAIUN BU-
JICOM300paKCHUS HA CIICIIUATM3UPOBAHHBIN BUICOMArHUTO(DOH.

Tenekamepsl ¢ aBTOMATHYECKOH PeryJUpPoOBKOii YyBCTBHTEIbHO-
CTH CIIOCOOHBI YCTaHABJIMBATh CBOIO YYBCTBUTEIIBHOCTh B 3aBUCHMOCTH
OT OCBEIICHHOCTH, OJHAKO 3a CYET YMCHBIICHHUS pa3peliarolei CIo-
COOHOCTH.

2.4 PexoMeHIalMU MPU UCTI0JIB30BAHMH MCKYCCTBEHHOT O
OCBelleHust

[lepBBIM 0OCTOSITENECTBOM, TIPEXKIIE BCETO, SBISETCS HEOOXOTUMOCTD
OTIpEe/ICTICHHsI, a HY>KHO JIM JONOJIHUTEIbHOE OCBelleHue. s mpuHsaTHs
permeHnst He0OXOAMMO N3MEPUTH OCBEIIEHHOCTh HA 00BEKTE C MOMOIIBIO
JIOKCMETpa, a 3aTeéM CMOJEIMPOBaTh HM3MEPEHHYIO OCBEHIEHHOCTh Kak
(hOHOBYIO M TIOTyYUTH MOJETH U300paKEHUI OT UCTIOIB3YEMBIX B TIPOEK-
Te Mojaened kKamep. OCBEIIEHHOCTh CIEAYeT 3aMEpsITh B HAUXYALINX
YCJOBHSIX: TACMYPHOIM OCEHHEHN HOUbIO. B KauecTBe 11eJv MpU MOJEIUPO-
BaHUU UCIOJB3YHTEe KOHTPACTHBIE U MaJOKOHTpacTHbIe 3D monenu. Eciu
Ka4yecTBO M300paXeHUH HEYIOBIETBOPUTEIBLHOE, MIPEXkKIE BCEro, HEOOXO0-
JAUMO IIOIIBITAaThCsA HCIIOJIb30BaTh 60)’[66 YYBCTBUTCIIbHBIC MOACIIN KaMEp
Wi 0oJiee CBETOCHIIbHBIE OOBEKTUBBI ISl IOTYyUYSHUST HEOOXOIUMOTO Ka-
yecTBa. Mi3MepeHne oCBEIEHHOCTH B BEIOOP MOojIesiel Kamep HeOOXOaMO
MPOU3BOJIUTE JUISL KaXJIOW KaMepbl OTJENbHO. TakuM o0pa3oM MOXKHO
000CHOBaHHO BBIOpATh TPEOYEMbIE MOJICIIN KaMep U 00bEKTHROB.

Ecnu sxe momyuuTh H300paxkeHuss TpeOyeMOro KadecTBa He ynagrcs,
TO JIOTIOTHUTEIHHOE OCBEIICHHE HEOOXO0IUMO.

OCBeIIEHHOCTD CICHBI BKIIIOYACT ()OHOBYHO OCBEIEHHOCTh, CO3/1aBa-
€MYI0 HeOOM, YIMYHBIM OCBEIIEHHUEM FITH IPYTUMH UCTOYHUKAMH CBETA;
MPSIMYIO0 OCBEMIEHHOCTH OT MCTOYHHUKOB CBETa C M3BECTHBHIMHU MapaMeT-
paMu; paccestHHYI0 OCBEHIEHHOCTh, OOYCIOBICHHYIO MEpPEeoTpaKEHHBIM
OT OKpYKaroluX HNpeaAMCTOB CBETOM. B InporpaMmax MOACIIMPOBAHUA
MOKHO TOYHO PAacCUUTATh U CMOJEINPOBATH MPSMYI0 OCBEIEHHOCTH OT
HUCTOYHMKOB CBETa, 3HAs uX mapameTpbl. DOHOBYIO U PaACCESIHHYIO
OCBEHIEHHOCTh PACCUMUTATh HEBO3MOXKHO, HO MOKHO M3MEPHUTH €€ IMpaK-
TUYECKH, a 3aTEM CMOAEITUPOBATh.

OCBEmEHHOCTD C YUETOM PacCesHHOTO CBETa MOYKHO MPHUOJIN3UTENh-
HO PacCYMTATh MO CBETOTEXHUYECKUM METOAMKAM HIIU C TIOMOIIBIO CIie-
UHATU3UPOBAHHBIX CBETOTEXHUYCCKUX MPOTPAMM.
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HeobxoumMo moMHUTS, 9TO (DOHOBAsSI M PacCestHHASI OCBEIIEHHOCTh MOTYT
M3MEHATHCS B IIUPOKUX MPEENaxX, OHU 3aBUCSAT OT BPEMEHH rO/a, MOTO/bI,
CBOWCTB M PACHOJIOKEHUSI OKpYyXKarolux mnpeaMeToB. DOHOBas OCBEIIEH-
HOCTB 3aBHCHT TaKKe OT pab0OTOCTIOCOOHOCTH CTOPOHHMX CTOYHHUKOB CBETA.

2.5 OcobennocTn ucnosibzoBanus IR-Lamps
u IR-LEDs ocBeTuTeneii

KouctpyktusHo MK-ocBeTHTENMN MOTYT OBITH BBITIOJHEHBI JBOSIKO:
Ha OCHOBE TaJIOT€HHBIX JIAMII WJTH CBETOM3IYJAIOIINX THOJIOB.

HNK-ocBeTuTesii Ha ocHOBe rajoreHHbix Jjgamn (IR-Lamps) c
yCcTaHOBJIECHHbIMY Tiepen Humu WK-hunbrpamu xapakTepu3yroTcs clie-
TTYIOIITIMH 0COOCHHOCTSIMH:

— OOJIBIIIMM PaNyCOM JICHCTBHS, KOTOPBIM MOxeT mocturath oosee 100 m;

— 3HAYUTENBHON MoTpediseMoit MomHOCTEIO (0T 20 10 1000 BT);

— niuHo BoHEI 730...850 HM, YTO COOTBETCTBYET OOJIACTH BUANMO-
r0 YeJOBEKOM CBeTa, ModTOMY Momo0HBIH MK-0CBETHTENb JOCTATOYHO
JIETKO MOKET OBITH OOHApY>KEH;

— CPaBHUTEIIEHO HEOOJBIIMM CPOKOM CIYKOBI TaJOT€HHBIX JIaMII
(Topsimka HeCKOIBKHUX MECSIIEB).

Teepaoteabubie ocsetutean (IR-LEDS) ¢ ucmoms3oBaHneM cBe-
ToM3ny4armux auooB MK-nuama3zona UMErOT CISAYIONINE OTIHYIMS:

— paguyc OeicTBHA, Kak MPaBHUJIO, HE MPEBOCXOANT HECKOIBKUX Jie-
CSITKOB METPOB;

— OHU UMCIOT CYIIIECTBEHHO MCHBIIYIO MOTPEOJIIEMYHO MOIITHOCTD;

— Y HUX HAMHOTO BBIIIIE CPOK CITY3KOBI;

— Y HUX MEHbIINE TadapuThl U Macca;

— oHH OoJiee Oe30macHbl IPH HKCILTyaTalHuu.

Oo6brua0 MK-ocBeTnTENM Ha 0a3e TaTOTEHHBIX JaMII Yalle BCEro WC-
TIOJTB3YIOTCS B YIIMYHBIX YCIOBHSAX ISl OCBEUICHHUS TOCTATOYHO YA ICHHBIX
00BEKTOB. B TO ke BpeMst TBepIOTeNbHBIE ocBeTHTEH Ha 6a3e MK-mromos
YaIe MPUMEHSIOTCS B TIOMEIICHUSX, Ha JICCTHUYHBIX TUTOIIAIKaX; OHU MO-
TyT OBITH 3aKamMy(IMPOBAHBI TTOJT PA3TUIHBIC MPEIMETHI: TA0IMIKY C HO-
MEpOM KBapTHPHI, TOIOBKY Oonra u mp. Kpome Toro, MK-nromer ycranas-
JIMBAIOTCS B HAPY)KHBIC TTAHEIN BUICOIICPETOBOPHBIX YCTPOUCTB (HEPEIKO
3a TemMHbIM WK~ cTekiiom), B KOpITyca BUieoKkamep U 00bEKTHBOB.

IIpu onHoM U ToOM xe u3nmyyaemout mourHocT MK-ocBeTuTenn MoryT
MMETb Pa3UYHBbIE YTIIBI OCBEUIAEMOTO CEKTOpa (Y4eM YK€ ATOT CeKTOp,
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TeM Oouble pamuyc AevicTBus). CleayeT UMETh B BUIY, YTO Y€M BHIIIC
JUTMHA BOJTHBI M3ITy4eHHS, TeM paanyc aehctBus MK-ocBeTnuTens MeHbIIe.

Pamnyc neiictBusi. OT™MeTHM, YTO MPUMEHUTEIIHHO K OCBETHTEISIM '"pa-
TyC NEHCTBUSI' — MOBOJILHO YCIIOBHOE TIOHSTHE, TaK Kak OOBIYHO HE OroBa-
pHBacTCs, C KAKUMH BHJICOKAMEPAMHU 3TOT PaJIyC ICUCTBUS 00eCIIeUnBaCTCS
(B TaHHOM CITy4yae BaKHO HE TOJIBKO 3HAYEHHE MUHUMAILHON OCBEIIIEHHOCTH
Ha 00beKTe, HEOOXOIMMOH T HOpMaIbHOU pabOThI BUIICOKAMEPEI, T.€. yIeT
Y 9yBCTBUTEILHOCTH BHACOKAMEPHI U €€ CIICKTPAIILHOW YYBCTBHTEIBHOCTH).
HexkoTopbie pOM3BOIUTEIT TOBOPSIT O PACCTOSIHUY OTIO3HABAHUS YEJIOBEKA C
nomorpio ux MK-ocBerurens, HO W Takas OIlGHKa TakXe CyObEeKTHBHA.
Kpome toro, pamiyc neiictBus K-ocBeTHTENs 3aBUCHUT €I1ie U OT KOAPQu-
LUEHTA OTPAYKEHHS OCBEIIAEMOr0 OOBEKTA.

WneansHbIM 1 otieHkH pamuyca aeiicteust UK-ocBetruTtenst Ob110 ObI
peleHre, Korjaa B TeMHOTE Ha OTPEIeIeHHOM PAacCTOsIHUY OT BHI€OKaMe-
PBI yCTaHABIMBAJIACh OBl MUIIICHh OTOBOPEHHBIX (DOPMBI, pa3MEpOB U IIBE-
Ta, ¥ TI0 OCIULIOrpady OIEHUBAJICS ObI OTKIMK OT STON MUIIICHU B CUT-
Hasle ¢ BuAeoKaMepbl. OHAKO B HACTOSIIEE BpeMsl MOJOOHBIN MOIX0A K
aTTeCTaluy, Kak u cama metponorus s UK-ocBeTurenel OTCYyTCTBYIOT.

Cnenyer uMmeth B BUIy, UTO Ha paauyc aeiictBusi UK-ocBerutens B
KOHKPETHON MHCTAJUIAIINY OKa3bIBAET BIHUAHKE U (DOPMAT UCIIOIB3yEeMO-
ro oowrekTrBa. Tak, ecnmu B macnopte Ha WMK-ocBeTuTens ykaspIBajics
panuyc ACWCTBUSI MPH MCIOJIB30BaHUM €ro ¢ 00beKTHBOM 1/2", To mpH
HCIIOJIb30BaHUK O0bekTHBa 1/3" uepe3 Hero moBepxHOCTh [13C-mart-
punsl gocturHeT jumb 44 % cBera, MPOXOJAIIETO Yepe3 OOBEKTHB
¢dopmara 1/2". Kpome toro, Ha konudectBo UK-cBeTa, momanaroriero B
BHJICOKaMEPy MOXKET BIUATh KAUYECTBO MEPEAHETO CTEKJIa TEPMOKOXKYXa
Y UCTIOB3yEMOT0 B HEM BJIarOMOTIOTHTEIIS.

CoBpEeMEHHBIC MPOKEKTOPHI TAKIKE MOTYT CONCPIKAThH Y3IIbI, MTOBBI-
ImaroIue yA00CTBO WX SKCIUTyaTanmu. Hampumep, OJIOK aBTOMaruye-
ckoro BiiroyeHus: MK-ocBeTuTens npyu W3MEHEHUU BHEUIHER OCBEILECH-
HOCTH TIO3BOJISIET HE TOJIBKO YIpOocTHTh yrnpasierane COT, HO COKpaTUTh
YHCII0 KOMMYTAIIMOHHBIX YCTPOUCTB U IMTPOBOJIOB.

IMIutanue UK-ocBerureneii. MK-ocBeTutenu BhIMycKaloTCs IS pa-
O0THI C pa3TMYHBIMA WCTOYHUKAMHU MHUTAHUS, Yallle BCErO 3TO CETh Iie-
pemenHoro Toka 220 B wnm ucrounuk HampspkeHus 12 B. Onu moryt
OBITh BKJIIOUEHBI HA KPYIJIOCYTOUHYIO PadOTy (YTO LenecooOpa3Ho ¢
TOYKH 3PEHHUS IKCIUTyaTallMOHHON HAJEKHOCTH), @ MOTYT 110 Mepe He00-
XOJUMOCTH BBIKIIOYATHCS M BKIIOYATHCSI — BPYYHYIO MM aBTOMAaTHd4e-
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CKY (C MOMOIIBI0 CHeNHaNbHOTO (hoToAmeMeHTa). CleayeT y4ecTh, 4To
TOK TOTPEOJICHHS TAIOTEHHBIX OCBETUTENIEH OT UcTouHnKa 12 B Moxer
nocturath 10 A, 9To TpeOyeT MCIOIB30BaHMs OJI0KA MTUTAHUS COOTBET-
CTBYIOIIEH MOIIHOCTH M KOPOTKHX MPOBOOB O0bIIoro ceueHus. Cpok
ciyx0b1 UK-ocBeTuTeneit OyeT BEIIIe, €M UCTIOIh30BaTh CTAOWITH3H-
pOBaHHbBIE NCTOYHWKU NUTaHWA. He pekoMeHyercs 3amuThIBaTh OT OfI-
HOTO OJloKa TUTaHus Heckoilbko MK-ocBeTuTenel (W3-3a pa3HbIX JIHH
MTPOBOJIOB Ha HUX OyIyT MOJIaBaThCS Pa3IUYHbIC HATIPSKEHUS ).

OcobGennoctn ucnojb3oBanus HK-ocserureneii. OtoOpaxkeHue
yenoBedeckoro ymna npu MK-moacBeTke oTinyaercs oT W300pakeHUs,
MOJTy4aeMOTO TIPU HCIIOJIE30BAHUM IOJICBETKH BUJMMBIM CBETOM (3TO
MPUBOJUT K HAPYIICHUIO IBETOIEpPEIaun), OJHAKO HA BBITIOJHEHUE 3a-
Jlad OTI03HABAHUS 3Ta Pa3HMLIA IPAKTUYECKOT0 3HAYCHHUS HE OKa3bIBaET.

B cnydgae npumenennst UK-ocBetuTens npu ucnonvzosanuu ¢ uoeo-
Kamepoul 06b1uH020 00bEeKMUE6A_BO3MOXKHO TMOSBICHUE HA U300pakeHUN
pacdoKycHupoBKH, TIOCKOIBKY poxycHule paccmosanusn ons UK-ceema u
8UOUMO20 c8ema HecKOIbKo pasauuaromcesi. ClenyeT WCIONb30BaTh
HUK-koppurupoBaHHble 00beKTHBBI, B MPOTHBHOM CIIydae, MPHICTCS
YCPEMHATh (POKYCHPOBKY JI€HB/HOYh M MUPUTHCSI C HEKOTOPHIM YXY/IIIIe-
HUeM KadecTBa m300paxkeHus. [Ipu ucrons30BaHNN HE KOPPUTHPOBAHHBIX
00BEKTUBOB CMa3aHHOE M300pakeHHe OyaeT chopMHpOBaHO M TPHU CMe-
IIIAHHOM OCBEIICHUH: BUANMOM U HH(PAKPACHOM.

He pexomenayercsi MouTupoBaTh MK-ocBeTUTEN B HEMTOCPEICTBEH-
HOM OJM30CTH OT BHIIEOKaMephl, KOT/Ia Ta YCTaHABIMBACTCA BHE IOMeE-
IeHHs, T.K. TemioBoe u3nmydeHue WMK-ocBeTuTenss MOXET NMPUBICKATH
0O0JIBIIIOE KOJMYECTBO JICTAIONIUX HACEKOMBIX B IMPOCTPAHCTBO IEPE.
00BEKTUBOM BHEOKAMEPHI.

Jns monmyveHus sHepreTryeckoro Bemrpbima MK-ocsetutenu ciemayer
pacronarath Kak MOKHO OJTIDKE K OCBEIIaeMOMY OOBEKTY (YPOBEHB OCBE-
MIIEHHOCTH 0OPaTHO TPOTIOPIIMOHAIICH KBAIPATy PACCTOSHIS 10 HETO).

B xaxmomM KOHKpPETHOM cilydae ciedyeT perratb, 4To Ieiecoobpas-
Hee — wmcmonb3oBaTh MK-ocBeTuTenmu wim opraHm30BaTh Ha OOBEKTE
00BIYHOE OCBEIIeHNnEe (KOTOPOE JEIIEeBIIE U, KPOME TOTO, OTIYTHBAs 3J10-
YMBIIUIEHHUKOB, YMEHBIIIAET BEPOATHOCTH IMOMBITOK pealu3aluil mpa-
BOHapyIIeHuil). Bo3MOXKHO, YTO SKOHOMHUYECKH BBITOJHEE OKAKETCS
MpUMEHEHUE 00Jiee YYBCTBUTEIBHBIX BUACOKaMEp, HE TPeOYIOMUX JI0-
MTOJTHUTENBHOM MOJICBETKH.
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