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1. BBEJIEHUE

HeobxoanmocTs co3/iaHusi HOBOW peJakiuy MpOAUKTOBA-
HO CTPEMHUTEJIFHBIM Pa3BUTHEM TEXHUKH OXPAaHHOTO TEJEBHJIE-
HUSI, TOSIBICHHEM HOBBIX TEXHMYECKHMX BO3MOXHOCTEH M Ha-
MPaBJICHUH, YTO €CTECTBEHHO HE OBIJIO OTPAaXKEHO B CO3/IaHHOM B
1999 r. nokymeHTe.

Ha ceronnsamHuii AeHb TeNEBU3MOHHBIE CpEACTBA Ha-
OJIFOJIEHUS TTOJTYUUIIM IIUPOKOE PAacCHpOCTPaHEHUE B CHCTEMaX
6e3omacHoctu. Cucrema oxpannas teneBuznoHHas (COT) mo-
3BOJIIET B pEaJTbHOM BPEMEHHU IMOAPA3JICICHUAM OXpaHbl U
VHBIM 3aMHTEPECOBAHHBIM JIUIIAM OCYLIECTBJISATH OLEHKY OIle-
paTUBHOW OOCTaHOBKHU ITyTE€M BU3YaJIbHOTO HAOIOJACHUS IPO-
UCXOJSIIMX COOBITHI B TOJNIE 3pEHUsI Kamep, U 00ecreynBaTh
nepeaady BUACOMH(OPMAIIMK 110 UMEIOIIUMCS B HAJTMYUH Ka-
HajaM CBSI3U.

[enpro0 HACTOAIMX PEKOMEHNALMN SBIIETCA OKa3aHUE I10-
MOIIM TO/Ipa3/ieIEHUsIM BHEBEIOMCTBEHHOM OXpaHbl U CIelya-
JUCTaM CITy’)k0 O€30MacHOCTH pPa3IMYHbIX OpraHW3aluii B mpa-
BUWJILHOM BbIOOpe KOMIIOHEHTOB U cTpykTyp COT mmst KOHKpeT-
HBIX OOBEKTOB.

OI'Y HULL «Oxpana» MBJ] Poccun Belpaxkaer npusHa-
TENBHOCTh BCEM CHEIHAIMCTaM MPUHSABIIUM yyacTHe B 00Cy-
KICHUU NEPBOHAYAIIBHBIX PEAAKLUNA JOKYMEHTA 3a BBICKA3aH-
HBIE IICHHBIEC 3aMEYaHUsl.

Oco60 xoTenoch Obl MOOIArOAAPUTH 3a yyacTue B paboTe
HaJ JOKYMEHTOM 3aM. HauaibHuka 5 otaena L{OPJIBO MB/I
Poccun 3yiikoa FO.H. u HauanpHuka otaeneHus 5 otnena
HOPABO MBJI Poccuu [lorpannunoro HO.B.



2. OCHOBHBIE KOMITIOHEHTBI COT

2.1. TeneBuznonnsie kamepsl COT u ycrpoiicTBa 14

HX OCHALLICHUS

2.1.1. TeieBU3MOHHBIE KaMEPBbI.

TeneBusnoHHas kKamepa (Hajiee kamepa)- 3TO yCTPOMCT-
BO, IpeoOpasymolee ONTHUYeCKoe H300paKeHHe OXpaHseMOon
30HBI B AJIEKTPUYECKUN BUEOCUTHAIL.

Kamepa siBisieTCsl BaKHEHIIUM 3JIEMEHTOM CHCTEMBI, TaK
KaKk MMEHHO OHa CO3/1a€T BUICOCHIHAJ, KOTOPBIA B JajbHEH-
LIEM HCIIOJIB3YETCSl BUIACOCUCTEMON I aHAIN3a, JETEKIUU U
xpa"eHus BuacouHpopmanuu. OT BbIOOpa KaMmephbl 3aBUCHUT,
YTO U Kak OyJeT BUJETh Ha SKpaHE BHJICOMOHHMTOpA OIEpaTop
B MOCTOSIHHO MEHSIIOUINXCS YCIOBUSAX HaOmonaeHus. Ecinu He-
00X0MMO HE TOJIBKO CIEIUTh 3a 001Iel 00CTaHOBKOM B OXpa-
HSEMOI 30HE, HO U HUJAECHTHU(PUIMPOBATH JIOACH, ONpPENeNsTh
HOMEp aBTOMOOWJIS U T.J., MPOEKTUPOBIIMK JIOJKEH BBHIOpAThH
KaMepy ¢ JeHCTBUTEIbHO HEOOXOAUMBIMU (QYHKIUSIMU U TEX-
HUYECKUMU XapakTepucTUKaMmu. [IpudeM riaBHBIM yCIIOBHEM,
IpU BbIOOpE KaMephbl (Ja U BCEro OCTAJIbHOTO 00OPYIOBAHMS
COT) momxHO BbIIBUTaThCS TpeOOBaHWE oOecrieueHus: Heoo-
XOJUMON 0€30MacHOCTH 0OBEKTA.

CoBpeMeHHass Kamepa MpeICTaBiIsgeT COOOH CIIOXKHYIO
AJIEKTPOHHYIO CHUCTEMY COCTOSAIIYI0 W3 (OTOUYBCTBUTEIHLHOIO
3JIEMEHTA - MaTPHUIbl, BBIMOJHEHHOW Ha Mpubopax ¢ 3aps0BOi
cBa3bio (I13C - matpuna, B anrnuiickoil Tpanckpumnuu - CCD)
i Ha 6aze KMOIT - crpyktypsl (KMOII - kommieMeHTapHbIH
METAJUI0-OKCUHBIN TOJYNPOBOAHUK, B AHIVIMHCKOM TpaHC-
kpurin CMOS) 1 nporpaMMHO-anmapaTHbIX CpeacTB o0pa-
O0O0TKM curHaszia B (popMaT IpeJHAa3HAYECHHBIA NSl BBIBOAA Ha
YCTPOHUCTBA OTOOpasKEHHUSI.

Kameps! nenurteces Ha (cm. Puc. 1, Puc. 2):

-aHaJIOroBbIE U LI (POBBIE;

-KOPITyCHbIE 1 OECKOPITYCHBIE;

-JUIsl BHYTPEHHETO U YJIMYHOTO IPUMEHEHHS;

-CTallMOHAPHBIE;



-TIOBOPOTHBIE;
-KYTIOJIbHBIE;

-JUTSI IPUMEHEHUS B OCOOBIX YCIIOBHSIX;
-4epHO-0€JI0T0 U I[BETHOTO N300PAKEHHUS;
-TIOBBIIIICHHOW TyBCTBHUTEIILHOCTH;
-BBICOKOT'O pa3peIIeHus;

-JI7I51 CKPBITOTO HAOJIOICHHS,

Puc. I - Kamepbi paznuuno2o KOHCMpYKMuHO20 UCHOIHEHUS



Puc. 2 - Kamepuol 8 sandanocmoiikom ucnoinenuu

Paznania Mexy ananoroBoi u nmudpoBoi KaMepou B IO-
TpeOUTETHCKOM CMBICIIE 3aKJIFOYaeTCs B TOM, YTO Ha BBIXOJE
AHAJIOTOBOM KaMephl MPHCYTCTBYET CTaHIAPTHBIA BUICOCUTHAI,
a nudpoBas KaMepa MPOU3BOAMT OIU(PPOBKY aHAJIOTOBOTO BH-
JICOCUTHAJIA C MATPHUIIBl U TIepeiady €ro MO JIMHUH CBSI3U B BHIC
udpoBoro koma. Kak mpaBuio, mpu 3TOM BHYTPH IHPPOBOI
KaMepbl TIPOU3BOIUTCSI KOMIIPECCUH BHIICOCUTHAIIA, ITyTEM YCT-
paHeHus: «M30BITOYHOCTY BHAcOMHpOopManuu. Eciu crangapt-
HBIH BHUCOCUTHAII OT aHAJIOrOBOI KaMephl T0/IaTh Ha MOHHTOP,
TO Ha PKpaHE MbI YBUAUM M300pakeHHe. BBIXOAHON cUrHAT OT
UQpPOBOI KaMmepbl, TPEkKJIE YeM TONacTh Ha AKpaH MOHHTOpA
JIOJDKEH TIPOUTH CTIeUAIbHYI0 00pa0OTKy MPOTrpaMMHBIM 00ec-
MeYeHneM KOMIIbIOTepa (cepBepa).



B otmenbHBIX ciaydasx nugpoBble KaMephl HE TPOU3BOIST
KOMITPECCHIO BUACOCUTHAJA, OTPAHUYUBASCH MPH 3TOM OJHOMI
omndpoBkoil curHana. B sTom ciydyae o0beM mepenaBaeMoit
1 poBoit MHPOPMAIIUK PE3KO Bo3pacTaeT. JJaHHOe TeXHUIECKoe
pelleHre NpUMEHSIETCS B CHEUUAIbHBIX NPUIOKEHUAX TelleHa-
OJro/IeHMs, T/Ie TIEPBOCTENICHHON 3a7aueil CTaBUTCS MOYYCHUS
BBICOKOKAYECTBEHHOT0 M300pakeHus1. [lesio B TOM, 4TO MpaKTH-
4YecKH JF000H BHJ KOMIIPECCUH MPUBOAUT K CHIDKEHHIO KauecTBa
TIEPBOHAYATILHOTO N300paxkeHus. [Ipu 3ToM IOy CTUMBIN YPOBEHB
MOTEePh KauecTBa N300payKEHUsI ONIPEAEIIAET CTENEeHb KOMIIPECCHH.

TeneBusnoHHas Kamepa XapaKTepU3yeTcs LeIbIM HabopoM
napaMeTpoB, OJHAKO B OOJIBIIMHCTBE CIy4aeB IPH BHIOOpE Ka-
Mephbl JOCTaTOYHO UMETh MH(OPMALHIO O CIETYIONINX €€ Xapak-
TEPUCTUKAX.

1. @opmam mampuywpt - pazmep (HOTOUYBCTBUTEIBHON
o0jacTu MaTpuIlbl BbIpaskaeTcsi B Aroiimax. OcHOBHBIMU (pop-
MaTtamu sBistores: 1/4", 1/3",1/2",2/3" u 1",

UYem Oombiie onTuaeckuid hopmart, TeM MeHbIIe (TIPH Mpo-
YUX PABHBIX YCIOBMSX) F€OMETPUUECKHUE MCKAKEHUS M300paxe-
HUs. B 0COOEHHOCTH ATO CKa3bIBaeTCsl MPHU OOJBIIMX YIJIaX 3pe-
Husi. B COT BbIcOKOro KavecTBa M300payKeHUS OOBIMHO HMCIOJb-
3yroTcsl kKamepsl popmara 1/2", 2/3" u 1". B HacTosmiee Bpems
Yaiie BCEero MCHOJb3YIOTCS Kamepsl ¢ MaTtpuuei 1/3". B mo-
Clle/IHee BpeMs Ha PBIHKE MOSBUINCH MHUHUATIOPHBIE KaMephl C
Mmatpuueil popmata 1/4". Kak npaBuiio, npu yMeHblIeHUU (op-
Mara MaTPHLIbI IIIyMOBbIE XapaKTEPUCTUKH KaMephbl yXYALIAlOTCSL.

2. Pazpewarowian cnocoonocme (paspeuieHue 6 YyeHmpaib-
HOU obnacmu uzo0paxdcenus uiu 00beKmMu6a) - MaKCUMaIIbHOE
KOJIMYECTBO TeneBU3MOHHBIX JInHUM (TBJI), paznuuaembIX B BbI-
XOJIHOM CUTHaJie Kamepbl npu riryoune moxyssiuuu (10 + 3) %,
(onpenenenue TyOHHBI MOIYISIIMU cM. [Ipunokenue A).

Ha kpasix o0bekTHBa TelleKaMephl JI0MyCKaeTcs HEKOTO-
poe yxyalleHue kadecTBa u3oOpakeHus. YeM Bbllle pa3peliie-
HHE KaMepbl, TeM 0oJiee MENTKHE JIETalli MOJKHO Pa3IMuUTh Ha U30-
Opaxxenun. OObIMHBIM pasperieHrneM cunraercs 380 - 420 nuHuit
1uist uepHo-6embix u 300 - 320 nuHwMii A7 BETHBIX Kamep. B cuc-
TeMax BBICOKOTO KJlacca MCIOJb3YIOTCS, KaK MpPaBUiIO, KaMephl C
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MOBBIIIIEHHBIM paspernieHreM (500 - 600 muHMiA 4711 4epHO-OeITbIX
1 375 - 450 nuHMi 71 IBETHBIX Kamep).

Paznuyaror paspemaroilyo crnocoOHOCTh MO BEPTHKAIH
Y TI0 TOPU30HTAJIH.

Pa3peinaoomasi cnoco0HOCTh MO BEPTHKAIM — MAaKCH-
MaJIbHOE YHCII0 TOPU3OHTAIBHBIX JIMHUN, KOTOPOE CIIOCOOHO Tie-
penath obopynoBanue. Pa3pemaromas criocOOHOCTh MO BEPTH-
Kald OrpaHUueHa KOJIUYECTBOM CTPOK B KaJpe U OIpEIeNseTCs
BUJIOM TeneBu3noHHOro ctanaapra (PAL wmm NTSC).

Pa3pemaromasi cnoco0HOCTbL MO0 TOPU30OHTAIU — 3TO
MaKCHMaJIbHOE YHCIIO BEPTUKAIBHBIX JIMHUH, KOTOPOE CIIOCOOHO
nepenatb odopynoBanue. MakTHUECKH pa3pelieHue 1Mo TropH-
30HTAJIM B OCHOBHOM M HHTEpECyeT MOTpeOHuTenel, Tak Kak
paspemaronias CrocoOOHOCTh MO BEPTHUKAIH y CTaHAAPTHBIX
KaMmep oauHakoBa. Yem Oouibllle BEPTUKAIBHBIX JIMHUHN yMella-
€TCsl 10 BCEH MIUPHUHE CTPOKH, TeM OOJIbIlIe Ha W300paKCHUH
npopaboTaHbl MEJIKHE JIETaH.

Paspemaromnias crmocoOHOCTh MO TOPU3OHTANIN - 3aBHCUT
OT IyOuHbI Moay sty curHana. [Ipu monymsmuu 100% paspe-
1Iaromias CocoOOHOCTh HA3bIBAETCS almapaTHas pe3KOoCTh, NMPU
moayisimu 50% - peanpHas paspemiaronias CrocoOHOCTh, a
ripu Moxayssiiun 10% - mpenensHas pa3penaronas CiocCOOHOCTb.

l'oBopst 0 pazpemienuun COT HykHO He 3a0bIBaThb U O
CKBO3HOM Da3pelIeHUH BCEH LIEMOYKU HCMOJIb3yeMOoro obopy-
noBaHus (BuaeoTpakTa). Tak, HampuMep, €ClIi Mbl HIMEEM pas-
peumennie TB-kamepsl B 560 TBJI, a pa3pemienue miatsl BU-
neosaxsara He npesbliinaet 380 TBJI, obuiee paspemenne COT
He MOxeT ObITh Bhimie 380 TBJIL.

Pazpemaromiast  cnocobnoctr COT He MoOXeT OBITh
OoIbIIIe pa3pemaroieii CrtocOOHOCTH MaTPHUIIBl TeNIeKaMephl, KO-
TOpass OOBIYHO BBIPAKAETCS YHCIOM JIIEMEHTOB MAaTpPHUIIbI
(rKceneit) o TOpU30HTY U 10 BepTHKanu win B TBJI.

Ilpumeuanue — c nosasnenuem ouckpemuwvix cmpykmyp (I13C), sne-
MeHMbl U300PaAXHCEHUA CIMATU HA3bIBAMbCA NUKCENAMU.

Iuxcen (s paseosopnoii peuu nuxcens, anen. Pixel - coxpawjenue
om picture element unu picture cell - snemenm uzobpaxcenus) Iluxcen
npedcmagnsem coboll HederuMblil 00beKm NPSAMOY20JbHOLU, 0DbLIYHO K8AO-
PAmHo, U Kpyenou popmoi.


http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

s onpenenenus peansHoro uncia TBJI B8 COT wucrnons-
3yIOT MpoBepouHbie Ta0nuibl (Mupsl) (M. [Ipunoxenue b).

[IpoBepka pazpemaroiieii cnocoOHOCTH 10 TOPU30HTAIH
C MOMOIIIBIO TECTOBBIX TAOJUI] OCYIIECTBIISIETCS BU3YaJbHO C
MIOMOIIBIO aHalIM3a U300paKeHUs Ha SKpaHe MOHUTOpA U Hau-
6osiee MpoCTa, OJTHAKO 3TOT METOJ] 3aBUCUT OT CyObEKTUBHOU
pasimanmMoctH yestoekoMm TBJIL Tloatomy, rmpyu Hamumuy OCLII-
norpada ¢ BO3MOXKHOCTBIO BBIOOpAa CTPOKM BHJAEOCHTHala U
BO3MOKHOCTBIO CHHXPOHHU3AIMU 10 HUM (HampHMep, OCLUILIO-
rpa¢ «Tektronix TDS 2024»), Heo0X0AUMO MPOU3BECTH U3MeE-
pEHUs] MEPEXOJHBIX XapaKTEPUCTHK C YEPHOTO H300pa)KeHUs
Ha 6enoe U HA0OOPOT, UCHOJB3YsI METOJIUKY, NPHUBEIECHHYIO B
[Ipunoxenun I'.

B s¢upHOM TeneBuaeHnn Hanuyue pazpelaroliux Cro-
coOHOCTEN — KaK [0 FOPU30HTAIU, TaK U 10 BEPTUKAIU — CO3-
JIaBAJI ONpeJIeNICHHbIE HEY/I00CTBA B OMHUCAHUM XapaKTEPUCTHK
obopynoBanus. [To3ToMy BO3HHKIIA HEOOXOAUMOCTh BHIPA0OTATh
€IMHBIA mapaMeTp AJs OLEHKH pa3pelaroiieil CrioCOOHOCTH.
DOta 3a7ada ObUla pelIeHa IMyTEeM IepecyeTa pa3pelraronieit
CMOCOOHOCTH IO TOPU3OHTAIN K pa3pellaronieid crnocoOHOCTH
10 BEPTUKAJIU, UCIIOJIB3YSl COOTHOIIEHUE CTOPOH 3KpaHa 4:3. B
pesynbTare uero u nosisuics koaddunuent 0,75 (3:4=0,75), a
3a pa3pelIaollyo clnocOOHOCTh MPUHATA O/IHA TEJIECBU3NOHHAS
JIMHUSL, WK cOKpanieHHo « TBJD».

[lepecuer AUCKPETHON CTPYKTYpbl MaTpULbl (ITUKCENbI) B
TBJI nmpoucxoaut dvepe3 mnomnpaBoyHblil ko3dduuument 0,75.
Takum oOpa3om, ecau maTpuia KaMmepbl UMEET pa3MEepHOCThb
500 nukceneil mo ropu3oOHTY, TO paspelieHne OyAeT Mo ropu-
30HTY 500 % 0,75=375 TBJI.

Ho konmuecTBO NMUKCENOB U CBA3aHHOE C 3TUM paspelle-
HHUE 3TO TOJBKO CPaBHEHHE BUACOKAMEP WM JIFOOOTO 000pya0-
BaHMs MO «BHEIIHUM» IPU3HAKaM, T.e. MO0 KOJIMYECTBY AWC-
KPETHBIX JIEMEHTOB B CTPYKTYPE MATPHULIBL.

3. UyecmeumenpbHocms.
Pasmmuaror: IMOPOroByI0 YYBCTBUTCIIBHOCTH W YYBCTBH-
TEJBHOCTb, HEOOXOUMYTO 1711 HOpMabHOH padoTel COT.
9



Ilopozosas uyecmeumenvHocms - MUHUMAJBHAS OCBe-
LIEHHOCTh Ha MaTpHLIE, [IPU KOTOPO COOTHOLIEHUE CUTHAJ/LITYyM
B otaenbHbIX m3nemuax COT wim B COT B 1ienom paBHoO 8.

YyBCTBUTENBHOCTb, HEOOXOUMasI Ul HOPMaJbHOU pa-
6otel COT - ocBemieHHOCTh Ha Matpuile, pu Kotopoit COT
peanu3yeT CBOM MAaclOpPTHBIE 3HAUEHUs (IpexJie BCEro Mo pas-
peIIeHUIO).

Ecnu He oroBopeHO crneunuanbHO, TO MO YyBCTBUTEIb-
HOCTBIO HEOOXOAMMO TIOHUMATh YPOBEHb OCBEIICHHOCTH He-
00xoauMBIi 1711 HopMaibHO#M paboTsl COT.

UyBCTBUTENBHOCTh TPAAUIIMOHHO BBIPAKAETCS B JIFOKCAX
(71x) (cm. Tpunoxenue A).

BrlpakeHne 4YyBCTBHTENBHOCTH B JIIOKCaX HE COBCEM
KoppekTHO. [loaToMy HEOOXOJMMO TPUBS3BIBATE IOHATHE
YyBCTBUTEIHLHOCTH K COOTHOIIEHUIO CUTHAI/IITYM U YYUTHIBATh
CHEKTpaJIbHBIE XapaKTEPUCTUKU MCTOYHUKA OCBEIICHUS W Te-
JeKaMepBhl.

HopmanbHbM cunTaercst oTHoleHue curHan/mrym 48 nb.
VY kamep BBICOKOTO Kjacca 3TO OTHOIIEHHe nocturaer 58 ab.
Bbonee monpo6Ho 00 oTHOIMIEHUH cUTHAN/IIyM cM. B [Ipunoxe-
Huu [1.

OObIuHOM uyBCcTBUTENBHOCTHIO cunTaercs 0.1-0.5 nx mis
4yepHO-0enbIX U 1-3 JIK 171 BETHBIX KaMep.

B cucremax, mpeaHazHayeHHbIX Ui HaOMIOAEHHS CIabo
OCBEIIEHHBIX 00BEKTOB, IMEIOIINX MATYI0 OTpasKaTelIbHYIO CIO-
COOHOCTb, HUCIIONB3YIOTCS KaMepbl BBICOKOM YyBCTBUTEIBHOCTH
(mopsika 0,01 51K).

Martpurs! (I13C, KMOII) o6naaarot oueHb BaKHBIM CBOM-
CTBOM - OHH TIO3BOJISIFOT TIOJTyYaTh YETKOE N300pakeHHE B yCIIO-
BUSIX TIOJIHOM TEMHOTHI MPH MOJCBETKE MH(MPAKPACHBIMH JTyda-
Mu. C 3TOi LIeNIbI0 HEKOTOPhIE KaMephl OCHALIAIOTCS] BCTPOEHHOM
HNK-moacBeTkoMn.

Cunxponu3ayus - pUBsI3Ka BUJIEOCUTHANIA K (aze ceTe-
BOTO HANPSDKEHUS UM BHEIIHETO UCTOYHHKA CHHXPOUMITYJIb-
COB WJIH JIpyTroro BueocuTHaNIA. KaMephl, muTaromuecs oT ceTu
nepemenHoro toka (220 B/50 I'm uiu 24 B/50 T'r), cuaxponu-
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3UPYIOTCA OT muTaromeil cetu. Kamepsl, nmuraronmecs OT HC-
TOYHUKA TOCTOSIHHOTO Toka (12 B) momxkHBI MMETh BXOJ
BHEIIHEHW CUHXPOHU3AIMHU, CUTHAJI HAa KOTOPBIA MOAAETCA OT
CHELHUAJIBbHOTO YCTpOMCTBAa - CHUHXpoHH3aTopa. OTCyTCTBHE
BHEIIHEW CUHXPOHU3ALMU TEJIEBU3MOHHBIX KaMep OT €IUHOIO
HMCTOYHHKA CUHXPOCHUTHAJa B 3HAYUTEIBHOW CTETIEHH MOBBIIIA-
et yromssemoctb omneparopa COT, a mpu HCHOIB30BaHUU B
cucteme Oosiee 8§ KaMep MPUBOAMT K TIOCTOSHHBIM CpBIBAM
M300pakeHUs, TOTePSIM MHOTUX KaJpoB, UTO JeliaeT HaOJIo-
JICHUE U BUC03AIUCh PAKTUYECKH HEBO3MOXKHBIMU.
Hpumelmnue — npu pa60me cucmemsl ¢ niaamamu eu()eo3axeama,

HYJICHO cmpemMumscs UCnoib306amob 6600 cucHania 6e3 UCNONb30BAHUS npo-
yecca mynbmunjieKkcupoearnusl Kanaud.

TeopeTnueckn BO3MOXKHO JOOUTHCS HAAEKHON pabOTHI
cunxponuszaiuu B COT, HO pexuM MyJIbTUIUIEKCUPOBAHUS
Bcerna Oyner TpeGoBaTh Oouibliie BpeMEHH Ui BBOJA BHUJIEO-
M300pakeHus, YeM MpsIMOM BBOJ| curHana. lcmosib3oBaHue
MYJBTHUILIEKCOpA B IJIaT€ BUE03aXBaTa HE MOBBILIIAET TEXHU-
YeCcKHe XapaKTEepPUCTHKH YCTPOMCTBA, MOCKOJIBKY YHCIIO KaHa-
JIOB B 3TOM CIIy4ae MOKET OBITh OYEHb OOJIBIINM, & CYMMapHOE
KOJINYECTBO BBOJMMBIX KaJpOB WJIH IMOJIYKaJApPOB IIPHU ITOM HE
U3MEHSETCS.

Dnekmponnwlii 3ameop - SNEMEHT KOHCTPYKIMU MaTpPHIIbI,
obecreunBaroNii BO3MOYKHOCTh U3MEHEHHUSI BPEMEHH HAKOILIe-
HUSI 3JIEKTPUYECKOTrO 3apsiia (BBIAEPKKH). DIEKTPOHHBIN 3aTBOD
M03BOJISIET MOJTYYUTh MTPUEMIIEMOE Ka4eCTBO N300paxeHHs ObICT-
POIBIDKYIIUXCS OOBEKTOB M 0OECIednBaeT paboTOCIOCOOHOCTh
KaMmepbl B YCIIOBHSX BBICOKOH OCBEHIEHHOCTH. OOBIYHBIE 3JIEK-
TPOHHBIE 3aTBOPBI 00ECIEUUBAIOT PErYJIMPOBKY BBIIEPKKU B
nuarnaszone ot 1/50 no 1/10000 - 1/15000. Jlydime 3mekTpoH-
HBIE 3aTBOPHI TIO3BOJIAIOT TIOJIyYUTh BBIIEPKKH MOPSIKA
1/100000.

APJ] - aemomamuueckaa pezyruposeka ouagpazmol -
CIIOCOOHOCTh KaMephl YIPaBISATh 0OBEKTHBAMH C JIEKTPUICCKH
perynupyeMoil auadparmMoii ¥ BCTPOEHHBIM ycHIMTENeM (TIpu
YIIpaBJIeHUH OOBEKTUBOM 0€3 BCTPOSHHOTO YCHIJIUTEIIS UCTIONB3Y-
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ercs TepMuH "mpsimoe ynpasienue"). Hamuuune AP/ sBrsercs
CYIIECTBEHHBIM JIOCTOMHCTBOM KaMephl, TaK KaK pPEryJHpOBKa
[ITyOMHBI pe3KoCTH 0e3 M3MeHeHHs quadparMbl MPUHIMITHATILHO
HEBO3MOJKHA. JTO 03HAYAET, YTO NPU IJIEKTPOHHOM YIIPABICHUU
3aTBOpOM Ha Matpuile (0e3 ynpapieHus auadparMond 00bHEKTH-
Ba) N300pakeHHe 00bEKTa, HaXOALIErocs Ha PacCTOSHUM, OT-
JUYHOM OT (hoKycHOro, OyAeT HeaocTaTodHO pe3kuM. Kpome
3TOr0, OTCYTCTBHE PETYJIUPOBKU AUadparMbl IPUBOJIUT K pe3-
KOMY YMEHBIICHHIO JMana3oHa YIpPaBJIEHUS CBETOBBIM MOTO-
koM. He cnenyer ucnons3oBars APJl cOBMECTHO € 2JIE€KTPOH-
HOUM nuadparmoii, 0COOCHHO €clii KaMepa He CHHXPOHU3UPO-
BaHa 4aCTOTOM CETH NEPEMEHHOI0 TOKA, TaK KaK B ATOM ClIy4ae
BO3MOXXHO mnosiBieHue 3¢ ¢ekra "mnaBaHus" spkocTtu uiau Oa-
JaHca Oeoro Ha SKpaHe BUAECOMOHUTOPA, YTO B 3HAUUTEIBHOM
CTENEeHM 3aTpyaHsAeT pabory omepatopa. [ns moaxmroueHus
00BEKTHBA C 3JEKTPUYECKU YIpaBiisieMod auadparMoil B Ka-
Mepe JI0JKHBI OBITh MpeaycMoTpeHbl pazbembl Al (aBTompuc)
u/unu DD/DC (npsimoe ynpaBieHre) U NOTEHIIMOMETp peryIu-
POBKH YPOBHSI CUTHAJIA MIPSIMOTO YIIPABJICHUSL.

CoBpeMeHHbIE OOBEKTHUBBI, B CBS3U C YMEHBIICHUEM HX
rabapuToB, UMEIOT, KaK MPaBUJIO, MPSMONPUBOAHOE yIIpaBiie-
Hue (direct drive), mosToMy Kamepa JOJDKHA MMETh BCTPOEH-
HYIO 3JIEKTPOHUKY I yIPABIEHUS OOBEKTUBOM.

Ilpumeuanue — xamepovi, npedHasHaAUeHHble O YCMAHOBKU GHe NO-
MeweHus, 0oaxcHul umems AP, umo donxcno obecneuums pabomy 6 wiu-
POKOM OuanazoHe oceeujenHocmell (Kak MuHumym om 1 niokca Houvio 00
100000 nroxc 6 Apkuii conHeunbvlll OeHs).

Aemomamuueckan pezynupoeéka ycunenus (APY) -
CBOWCTBO KaMepbl U3MEHATh KOI((UIMEHT YCHUIIEHUS BHJIEO-
TpakTa B 3aBHCHUMOCTH OT ypoOBHs BuaeocurHaia. APY cria-
KUBAeT W3MEHEHHUs YPOBHSI CUTHAJla U TO3BOJISET IMOJIyYUTh
MIPUEMIIEMYI0 KAPTUHKY Ha MOHUTOPE IPHU HEJOCTATOYHOM OC-
BEIIEHHOCTH 00bekTa. OOBIYHO JHMAana3oH PEeryJupoBKH yCH-
nenusi orpannumnBaercs 12-20 nb (4-10 pa3), Gomnblee yBemu-
YEHUE YCWICHMS NPHUBOJUT K 3HAYUTEIBHOMY 3allyMJICHUIO
BUJIEOCUTHAJIA U, KaK CJIEJICTBHE, YXYALLECHUIO H300paskeHUsL.
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I'amma - xoppekyusa eudeocuznana (y - Koppekyus) -
HEJIMHEIHOe MCKa)KeHHe BUJEOCUTHANIA IS JIyYlIero BOCIPO-
n3BeNeHNA. ['aMMa - KOppeKIHs 3aKIo4YaeTcsi B TPeIBAPUTEITb-
HOM HCK2)KEHHWH BHJICOCHUTHAJA C LEJbI0 YBEIMUYEHHUsT KOHTPACT-
HOCTH M300paXkeHHs1 Ha MOHUTOpe. Kamepsl ¢ ramma - KOppeKIu-
eil curHasza UMeroT MO0 MOCTOSHHBIN KO PUITHEHT

y - 0,45 (unorma 0,25),

1100 U3MeHsieMbli BpyuHyto (Hampumep, y - 0,25/0,45/1).

Komnencayus '"3acéeemku czaou" (xomnencayus 3a-
c8emKuU menexamepvl npu HaAOI0OeHUU 3a NpeoMemom, ocee-
WeHHbIM C3A0U SAPKUM C8emoM) - COCOOHOCTh KaMepbl aB-
TOMAaTUYECKU yCTAHABIMBAThH BBIACPKKY M MapaMeTphbl ycuiie-
HUS 10 BbIOpaHHOMY (parmMeHTy u3obOpaxkenus. [loctarouHo
gacto npumensercs cucrema "Back Light Compensation", obec-
MEYNBAIOIIAs aBTOMATUYECKOEe YIIpaBjieHue auadparMoi, BbI-
JEePKKOM, YCUJICHWEM W T. A., U OPUEHTUPYIOIAsCS Ha IIeH-
TPaJbHYIO YacTh dKpaHa. B Goiiee CIIOKHBIX MOAETAX B Pa3HBIX
YacTAX KaJpa afganTaiys K CBETOBBIM YCIIOBHSIM TPOUCXOIUT He-
3aBUCHMO JPYT OT APyTa, YTO MOBBIIIAET KAYECTBO N300pasKEeHHS.

Kanan 36yka - obecrieunBaeT aKyCTUUECKUI KOHTPOJIb OX-
paHsieMoro (KOHTPOJIMPYEMOT0) TMOMEMIEHHS C TOMOIIBI0 MHK-
podona. [lnsg opraHuzanyy JABYHAIpaBIEHHOTO ayJHOKaHala
(Hampumep, B TOMO(OHHBIX CHCTEMAX) KpoMe MUKpO(OHA ycTa-
HABITUBAETCS TUHAMUK.

Hanpsascenue numanus. BonbIIMHCTBO TeleKkamep IH-
TaroTcs MO0 OT cetu nepemenHoro toka 220 B/50 I', nu6o ot
HCTOYHUKOB IIOCTOSTHHOI'O TOKa HampsbkeHuem 12 B. B mo-
ClIeZIHEEe BpEeMs BCE Yalle HCIOJB3YETCs MePEMEHHOE Hamps-
kenne 24 B. Pexe ucnonb3yercs MOCTOSHHOE HanpsbkeHue 9
B. Jlns nuTaHus HECKOJIBKUX KaMep B CHCTEME MOTYT HCIIOJNb-
30BaThCs WHAMBHUIYAIBHBIC JUUIS KAXJIOH KaMepbl MCTOYHHKH,
au60 oOmmii ucTOYHUK. B mocnmegHeM ciaydae HEOOXOAMMO
YUUTHIBaTh 00Iee noTpedienue kamep. Heo6xoaumo umeTs B
BHJTy, YTO LIBETHBIC KaMEpPbl OUYEHb YYBCTBUTEIBHBI K Ieperna-
JaM HampspkeHus B cetd. [lodToMy Ui MX TMUTAaHUS CIEIyeT
WCIOJIb30BaTh CHEIHATbHBIE CTAOMIN3UPOBAHHBIE HICTOYHHUKH.
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OO6mwmit moaXxoa pH BbIOOpE OJIOKa MUTAHUS 3aKIF0YaeT-
csi B HeoOxomumoctu uMmeTh 30% 3amac mo TOKy MUTaHHS OT
MaKCHMaJIbHBIX BO3MOYKHOCTEH OJioka muTanus. Jleno B Towm,
YTO MPU MAKCUMAaJbHBIX Harpy3kax pe3Ko BO3pacTaeT Harpsi-
YKEHHUE MyJIbCallii Ha BbIXOJaX OJIOKa M OCHOBHBIC Y3JIbl HAUU-
HaIOT paboTaTh B MEPEHANPSIKEHHOM PEXHUME, YTO CKa3bIBaeT-
Cs Ha KaveCTBE NUTAIONIETO HAMPSHKEHUS W JIOJITOBEYHOCTH
OJI0Ka TUTaHHUS.

Bropoii acnekT 3Toro Bompoca 3aKkiIr4aeTcs B TOM, 4TO
MHOTHE TeleKaMepbl HE JIOMYCKAIOT MEPEHAIPSHKEHUE M0 LIETsM
mutanus Beime 13-14 B, a GONBIIMHCTBO OJOKOB HUTAHHUS
UMEIOT pa3dpoc Mo YPOBHIO MUTAIOIIETO HAMpsKeHHs oT 12 1o
14-15 B, uTo MpUBOJIUT K BBIXOAY U3 CTpos Tenekamep. boib-
IIMHCTBO OXPAHHBIX CHCTEM pacCUMTaHbl Ha OOJIbIINE TUAIa30-
HBI MUTAIOIIETO HAIPSDKEHUS], U Pa3padOTYUKKU OJIOKOB MUTAHUS
CTPEeMATCS MaKCUMAJIbHO WCIONb30BaTh JAHHBIM MOMEHT, T.C.
P HOMUHAJIBHOM TUTAOIIEM HanpsokeHuu B 12 B BbiaBaTh
c Onoka muranus 13-15 B. Takum oOpaszom, npu OonibLIon
JUTMHE TTPOBO/Ia BO3MOKHO MajieHue 2-3 B 3a cyeT oMHU4ecKoro
CONPOTUBIIEHUAA. B TeneBuAeHUU Takoil MOJAXOJ HEAOIYCTHUM,
€CJIM HET BO3MO’KHOCTH TUIABHO M3MEHSTh MUTAIOIEe Hamps-
xeHue. [laHHyr0 0coOEHHOCTh HEOOXOAWMO YYHUTHIBATH MPHU
BbIOOpEe Mapku Osoka nutaHus. JKemnarenbHo, 4TOObI OJIOK MU-
TaHUS UMEN BO3MOKHOCTh TUCKPETHOTO U3MEHEHHMSI ITUTAIOLIIEe-
ro "Hanpspkenus ¢ marom 0,1 - 0,4 B, uyTo mo3BoisieT co3naTh
ONTHUMAaJbHbIC HATIPSHKEHUS TUTAHUS HA BXOJIE TeJIEKaMephl.

CeueHue MPOBOJIOB JOJIKHO BHIOMPATHCS U3 pacyeTra Ia-
JIeHUs HalpsbKeHus 1o juinHe kadens. B Tlpunoxenun E npu-
BEJICHBI TpeOyeMble CEUCHHS Kabels B 3aBUCUMOCTH OT JJIMHBI
ka0ess ¥ TOKa HArpy3KH MpHU MaJCHUU HAMPSHKEHUS 10 JITUHE
He 6onee 5%.

Jnst kamep IBETHOTO M300paKEeHUs BOXKHBI TAKHUE XapaKTe-
PUCTHKHU, KaK aémomamudeckuii 6ananc 06enoz2o, 1. €. Criocoo-
HOCTh KaMepbl 00ecTieunBaTh MPaBUIIbHYIO 1IBETONEpeIady Mpu
W3MEHEHUH YCJIOBHM OCBEIICHHS HAOII0JAaeMBIX OOBEKTOB U
CManoapm KoOUupoeanus yeemoso20 CUZHAA.
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B nacrosmee Bpemst B COT, B OCHOBHOM, TIPUMEHSIOTCS
1BeTHbIE kamephl. OHAKO, KamMepbl YepHO-0enoro m3odpaxe-
HUS, UMEIOT Jydlllee pas3pelieHue, OONbLIMA JMHAMHYECKHUM
JIMATa30H, YyBCTBUTENBHOCTh. [[BeTHBIE Kamepbl HEOOXOIUMO
YCTaHABJIMBAIOTCS, TJaBHBIM 00pa3oM, Tam, rje TpeOyeTcs
3HaTh 1IBET 0OBEKTA (HarpUMep, aBTOMOOWJIS), T. €. Ha aBTOCTO-
SIHKAaX, aBTO3AIPABOYHBIX CTAHIIMSX H T. II.

B 3aBucumocTtu ot TpeGoBaHMi, MPEIBABIIEMBIX K CHCTEME,
KaMepbl MOTYT OCHAIIATHCSl PA3IMUHBIMU YCTPOMCTBAMU: OOBEK-
TUBAMH, 3alIIUTHBIMU WM JIEKOPATUBHBIMH KOXKyXaMHU, TEPMOCTa-
TaMH, KPOHIITCHHAMH, TTIOBOPOTHBIMH YCTPOUCTBAMH U T. TI.

2.1.2. O0beKTHBBI

OOBEKTUB - 3TO YCTPOMCTBO, (popMupyromiee n300paxe-
HUE 00BEKTa B IJIOCKOCTH MaTpuIlbl. OUeBUAHO, YTO O€3 00BEK-
TUBa TEJNEBU3MOHHAS Kamepa paborarb He MOXeT. OOBEKTUB,
MOJKET OBITh BCTPOSHHBIM B KaMepy W CMEHHBIM.

Ecnu xamepa He UMeeT BCTPOEHHOTO OOBEKTHBA, B €€ KOH-
CTPYKIIMU TIPETyCMOTPEH Y3l MPUCOSIWHEHUS IS YCTaHOBKH
CMEHHBIX 00BeKTUBOB. [Ipu BEIOOpE 00BEKTHBA ISl KaMephl Clie-
JyeT YYUTHIBATh, YTO MPUMEHSIFOTCS JIBA THIIA CTAHIAPTHBIX KOH-
CTPYKIMI Y3II0B PUCOETNHEHUS:

-tunt ""C" ("C-mount") - cTaHmapt pe3pOOBOTO Kperuie-
Husl 00beKTHBOB. Pe3nba 1" (2,54 mm), 32 miara Ha oM, pac-
cTosiHue OT 3amHero duianna g0 Matpuibl 0,69" (17,526 Mm).
Jns coBmerienus: C-o0bekTBoB 11 CS-kamep TpeOyercs: mepe-
XOJTHOE KOJIBIIO;

-tun "CS" (""CS-mount'") - cTanaapt pe3p00BOro Kper-
JeHus: 00bEKTUBOB, pe3bda naeHTuuHa C-mount, HO pacCcTOsIHUE
OT 3ajHero (iaHna A0 MaTpUIlbl yMeHbIeHo 10 12,5 mm. O0b-
extiBbl CS MoryTt ucnosb3oBaTtbesi Toibko ¢ CS kamepamu.
DTOT TUM KpEIUIeHHUsI HaXOUT OOJIbIIIee pacrpoCTpaHEeHHE B CBS-
31 C TeHJICHIMEH KaMep K MUHUATIOPH3AIINH.

g xamep ¢ mpucoeqMHUATENBHBIM y3ioM "C" moaxonsar
Tosibko 00BhekTHBHl THTA "C". Ecu kamepa umeet y3en "CS",
TO K Hell nmoaxomiaT 00sekTuBhl "CS" u "C" co creruaibHbIM [e-
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pexoaHbiM KoibLoM. Ilogbupas oOBEKTHBBI K Kamepe, HaJo
UMETh B BUJIY, YTO OOBIYHO OHM PACCUUTBHIBAIOTCS HA MATPUILY
ompeneraeHHoro ¢popmara.

MuHuaTIOpHbIE KaMepbl Ul CKPBITOTO HAOJIOJICHUST UMe-
0T CIEIMAIBHYI0 HacaJKy C OITOBOJIOKOHHBIM KaOeleMm, Ha
KOHILIE KOTOPOTO KPENHTCs CreluaibHblii 00bekTuB "pinhole" ¢
nuameTpom 3pauka ot 0,9 10 2 Mm.

Omnocumenvnoe omegepcmue F - oTHOLIEHNE qUaMeTpa
oTBepcTHs auadparMel K ero (OKyCHOMY PacCTOSHHIO, OIpe-
JIeTsIeT OCBEIIEHHOCTh Ha Matpuie. YeM MeHble 3HaueHue F,
TeM OOJIbILIE CBETOBOM AHEPIUM MPOELUPYETCsS Ha MaTpUILy Telle-
Kamephl.

[lo BenuuMHE OTHOCUTENIBHOTO OTBEPCTUSI OOBEKTUBHI Je-
JIATCSA Ha:

-cBepxcBeTocuibHbIe OT 0,7 110 2;

-CBETOCHIIBHEIC OT 2,8 10 4,5;

-MaJ0CBETOCUIIbHEIE OT 5,6 10 16.

OOBekTuBBI OBIBAIOT cepudeckue u achepuyeckue (CM.
Puc. 3). Kaxnplit U3 3THX 00bEKTUBOB MOKET UMETh IIPOCBET-
JICHHYIO UM OOBIKHOBEHHYIO ONTHUKY.

[IpocBeTieHHast ONTHKAa YMEHBLIAET CBETOpaccesHHE Ha
MyTHU MPOXOXKJIEHHSI CBETOBOTO MOTOKA JI0 MaTpuibl. [t ymeHs-
LIEHUsI CBETOpaccessHUs B OOBEKTUBE Ha JIMH3bI, MUMEIOLINE
KOHTaKT C BO3YXOM, HAHOCST CIELMAIIbHOE MOKpPHITHE, U Ta-
KH€ 00BEKTHBBI HOCAT Ha3BaHUE IIPOCBETIECHHBIH OOBEKTUBY.

VY npocBeTIEHHBIX 0OBEKTUBOB CBETOBOHM MOTOK 0OCIab-
nsiercst B cpeHeM Ha 10%, B TO Bpemst Kak y HETIPOCBETIEHHOTO
00beKTHBA ocaadieHne 10XoauT 10 33%.

Cdepryeckne OOBEKTUBBI TMOMYYHIN OOJIbIIEE pacIpo-
CTpaHEHHUE B CBSA3U C T€M, YTO OHM M3TOTABIMBAIOTCS U3 chepu-
YECKHUX JIMH3, KOTOPbIE JCIIEBbI B U3TOTOBJIEHUN U TEXHOJIOTUYHBI.

OnHako MM MpUCYIIM HEIOCTaTKM — TaK Ha3bIBaeMble ce-
pudeckue abeppanuy, KOTOpble yXyJIIaloT KauyecTBO HU300pa-
KeHUs (pa3pemiarolylo CoCOOHOCTh) U OTPAHUYMBAIOT MaKCH-
MaJbHO BO3MOXHOE€ oTBepcTue auadparmsl (F-umcio Takux
00BeKTHBOB 00bIYHO MMeeT Benmnuuny F1.2 — F1.4).
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Acdepuuecknii 00bEKTUB BHEIIHE OTIMYAeTCsl OoT chepu-
YeCKUX OOBEKTHBOB BUJIOM IepeiHEeN JIMH3bL. Y TaKUX OObEKTH-
BOB a0eppallOHHbIE HCKaKEHUSI UMEIOT HE3HAUYUTEIbHYIO Be-
JIMYMHY, 4TO M03BoJaseT UM uMmerh F-umcio FO.75 — F0.8. Ta-
KO€ MaJIeHbKO€ 3HaueHue F-uncia mo3BosisieT B CpeHEM B TPU
pasa yBEIMUYHUTH CBETOBOM MOTOK, MPOXOAALINNA Ha BUILEOKAMEDY.

[Ipumenenne achepudyeckoil ONTUKH OMPABIAHO TAKXKE B
Cllyyasix, KOrJla HeIoOCTaTOK OCBELIEHHOCTU 30Hbl HAOIOICHUS
HE MO’KET ObITh BOCIIOJIHEH HUKAKUM JPYTHM CIIOCOOOM.

Ilpumeuanue — paspeuwienue 00veKmMusa OONICHO COOMBEMCMBO-
6amb paspeuieHuio Mampuybl meiesusUOHHOU Kamepvl (onpedenerue pas-
pewernus obvekmusa cm. Ipunoscenue @)

BapudroKankHele 06LSETH BRI
AOAHBIA cnekTp asadpare (pyesas, 00D, VD)
13% 12" o1 1.8 - 5.6 mu oo 5- 50 mu
O LEKTHER (83 Auadparibl M C pYYHOR Auadgparson
VA AR 2312 um
O BEHTH BRI C SRTOMATHHECKN QHacparuon
{00 s VD)
3 137, 172" 2.3 - 36 MM

ddi

Puc 3- Obvexmugul pasnuiHo2o KOHCMPYKMUBHO20 UCHOIHEHUS

CreusinmenpotasHule oieerkmiiLl tang PIN HOLE

OOLEKTHER ¢ SCOEMHSECKON ONTHE 00 36 T0Ma THYECKAR
Auapparma
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@Dokycnoe paccmosanue f (Mm) - XapakTepu3yeT BEJTHMUHHY
yIyIa 3peHus TPU ONpeIeNIeHHOM ONTHYECKOM (hopmaTe Kamephbl.
Uem MeHbI1Ie POKYCHOE PACCTOSIHUE, TEM OOJIBIIHMA YTOJl 3pEeHUs
HaOJII0/1TaeMOro MPOCTPAHCTBA, MOYKHO HOJIYYUTh M HA0OOPOT.
OpnHako npu oueHb OonbIIMX yriax 3peHus (nopsaaka 90-120° u
6osiee) JOBOJIBHO CIIOKHO, a TIOPOH U HEBO3MOXHO PAacCMOTPETh
neranu KaptuHbl. Hanbonee mpuemsieMsIM JJ1sl onepaTopa sBiisi-
ercst yroi 3penus 60-70°, Tak Kak MmoxyyaemMoe Ipu 3ToM H300pa-
YKEHHE XOPOILLO COITIACYeTCsl C XapaKTepPUCTUKaMHU YEI0BEYECKOro
3peHusa. OOBEKTHBBI C OOJIBIINM (POKYCHBIM PAcCTOSIHUEM HC-
TMOJIL3YIOTCSI, KOTr/ia TpeOyeTcsl MOJMYYUTh YETKOe HM300pakeHue
MEJIKUX JICTAJICH.

B npaktuueckoii esTenbHOCTH OOBEKTUBBI IO YTy 3pEHUs
JIeNISAT Ha CIIEAYIOLIHME TPYIIIBI B COOTBETCTBUM ¢ TaOnuuel 1.

Ta6muma 1. Yron 3peHust 00beKTHBOB

Menpine 30 rpagycoB | JlmmHHO(OKYCHBIN
Ot 30 o 60 rpanycoB | HopmanbHbIi
Bbosnbiie 60 rpamycos KopotkodokycHbrit

Ilpumeuanue — yeon 3penus kKamepuvl 3asucum om gopmama mampu-
yovl, max 01 popmama xpucmaina 1/2 owiima gokychoe paccmosiHue 06b-
exmusa (f) om 4,8 0o 12 mm Oaem y2on 3perus o 20pU30HMY RPUOTUZUMETLHO 8
30-67 epaodycos, a o popmama kpucmanna 1/3 Owtima 0 obecneuerus
AHANOUYHOHDBIX Y2l108 3PEeHUsl He0OXO00UMO UCNOTb3068AMb 00bEKMUBbI C
goxycrvim paccmosruem om 3,6 0o 8 mm. B bonvuuurcmee cyuaes ucnonv3osa-
Hue 00vbeKkmusos ¢ (hoKycHviM paccmostuem 8 3,6 - 16 mm obecneuusaem peuie-
Hue 3a0ay meleHadII00eHUs. 8 NOTHOU Mepe.

Pexomennyercst mpu BbIOOpe (POKYCHOTO pacCTOSIHUS 00b-
€KTHBOB MCIIOJIb30BaTh CHEIUAIN3UPOBAHHBIN MPOrpaMMHBIN
MPOAYKT (MporpaMMmy) WINM KalbKYyJSTOP € BO3MOYKHOCTSIMHU
MIPOM3BECTH aBTOMATUYECKUI pacuer yria MoJis 3peHus Tele-
KaMephl B 3aBUCHMOCTH OT BBICOTHI IIOZIBECA, YIJIa HAKJIOHA, (o-
KyCHOT'O PAacCTOSIHUSI OOBEKTHBA U T.JI.

Tpancghoxkamop - yCTpOWCTBO, TO3BOJISIONIEE H3MEHSThH
(hokycHOe paccrossHME B mUpokux mpenenax (ZOOM - ¢yHk-
1ust). OObEKTHBBI, CHAOKEHHBIE TPAaHC(HOKATOPaMH, HAa3bIBAIOTCS
sapuooovekmusamu. DoKyCHOE pacCTOSTHIE MOXKET U3MEHSTHCS
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BpYUYHYIO JHOO MyTeM cepBoOyIpaBieHus. BapnooObeKTHBHI,
BBUJIy X OOJBIION CTOMMOCTH MPUMEHSIOTCS TOIBKO B T€X CITy-
Yasx, Korjga HeoO0XoauMo OBICTPO YBEIWYUTH M300paKEHHE MEJ-
KOH JieTayy (HarnpuMep, KICHTU(UKAIINH JTAIHOCTH ).

Kak mpaBuno, Tpancokaropamu ¢ cCepBOYIIPABICHHUEM
000pyIyIOTCSl MTOBOPOTHBIE TesiekaMepbl. OJHAKO, HMCIOIB30-
BaHWE TMOBOPOTHBIX WJIM KYTOJBHBIX TeJIEKaMep YacTo HEOIl-
paBIaHHO, TOCKOJBKY PYYHOE YIpaBlieHHE TaKUMHU KaMmepamMu
HerddexkruBHo. [opazmo »ddexTuBHEH wHcmoONB30BaTH He-
CKOJIBKO CTaIlMOHAPHBIX KaMep IS ITOJTyICHUS MAaKCHMAITBHO -
ITUPOKOTO TOJIsT 0030pa.

Haubonee panpoHanbHO HCTONB30BATh TOBOPOTHBIE WITH
KYTIOJIbHBIE TeJeKaMepbl, 00OpYyIOBaHHBIE OOBEKTUBOM C
TpaHC(hHOKATOPOM IS TIeJIe mepuMeTpaibHOW oxpaHbl. Toraa
1eneykasaHie UM OyJIeT BbIIaBaTh CTAIlMOHAPHBIE KAMEPhI WU
OXpaHHBIE U3BEIIATEIH.

2.1.3. Kokyxu 1Jisi BHYyTPEHHHX M BHELIHUX NPUMe-

HEHHUH

[lo KOHCTPYKTHBHOMY TIPH3HAKY TEJICBU3HOHHBIE KaMephl
MOXHO TIOZIpa3IeNnTh Ha KOPITycHbIE U OeckopiycHble. beckop-
MyCHbIE KaMepbl MMEIOT 3HAYUTENIbHO MEHbIINE radapuThl U
CTOMMOCTb TI0 CPaBHEHHIO C KaMe€paMH B KOPITyC€, M 4acTo McC-
MOJB3YIOTCS B CHUCTEMax CKpbITOro HaOmoneHus. Kamepsl s
OTKPBITOr0 BHYTPEHHETO HaOJIIO/IEHHSI Pa3MEIIaloTcsl B 3alllUT-
HBIX KOpITycax (KOXyXax), KOTOpble UMEIOT paszHyto (opmy, ra-
0apuThl, KOHCTPYKLHUIO KperUieHusi (IOTOJOYHAs, HAaCTeHHas,
YTJI0Basi) ¥ TIO3BOJISIOT BRIOPATh 0(hOpMIICHHE, HANOOIIee TIOIXO-
Jilee K KOHKPETHOMY MHTepbepy. Kamepsl 11l NCTIONb30BaHUS
Ha OTKPBHITOM BO3/yX€ MOMEIIAIOTCS B 3aIUTHBIE KOXKYXH, 000-
PYZOBaHHBIE IOAOTPEBOM - TE€PMOKOXKYXH. [ €pMOKOKYXHU Mpea-
Ha3Ha4YeHb! JUIs paOoThl B IIMPOKOM JMANa30HE KIMMAaTHYECKUX
YCJIOBHI ¥ MO3BOJISIIOT MCIIONB30BaTh PAa3UYHbIe KOMOMHAITMH
TEJIEBU3UOHHBIX Kamep U 00bekTHBOB. KoxyX cHaOXeH COlH-
LE3ALIUTHBIM KO3BIPbKOM (JINOO (PHIIbTpOM), MOCATOUHBIM Me-
CTOM /I YCTAaHOBKHM KaMepbl, TEPMOCTATOM U KOMMYTAI[HOHHOM
naHenp0. HekoTopble repMOKOXKYXH HMEIOT JONOJIHUTEIBHOE
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000pyI0OBaHUE - BEHTHJIATOPHI, TBOPHUKHU, OMBIBATEIN CTEKJIA.
Crnenyer OTMETUTb, YTO UMIIOPTHBIE HArpeBaTeIN HE BCErAa OT-
BEYAIOT HAIIUM KIMMATHYECKUM YCJIOBUSIM U HE paCCUMTaHbI Ha
CHJIbHBIE MOPO3BI.

2.1.4. IloBopoTHBIE yCTPOHCTBA

[ToBOpOTHBIE yCTpOICTBAa MpEAHA3HAYEHBI Ul TeIeKamep
C JUCTaHIIMOHHBIM yrpaBieHueM. OHU 00ecreurnBaloT OBOPOT
B TrOpu30oHTaNBbHOU (10 + 365°) u B BepTuKambHOM (10 +£183°)
TUIOCKOCTSIX JTMOO TOJBKO B TOPU3OHTAIBbHOW. PaznmuaroT moBo-
POTHBIE YCTPOMCTBA C MOCTOSIHHOW M C PEryJIMPYyEeMON YIJIOBOM
CKOPOCTBIO nepemMeltieHys. CUrHalIbl yIpaBiIeHUs] KaMepaMu TIpe-
00pa3yroTcsi B 3a/laHHBIE MEXaHMYECKHE IMEpEeMEIEHHs C MOMO-
b0 IPHEMHUKOB TEJIEMETPUIECKUX CUTHAJIOB YIIPABJICHHUSL.

Kak mpaBuno, BMecte ¢ HNOBOPOTHBIMHU YCTpOMCTBAMHU
MIOCTABJISAIOTCS IyJIBTHI YNPABIEHUS, C KOTOPbIX MOXXHO MaHU-
MyJIMPOBaTh TaKke TpaHc(oKaTopamMyu OObEKTHBOB, €CIIU TPeOy-
€Tcs MOIyYUTh YKPYITHEHHOE N300paskeHHe.

K coxanenuro, eMHOTO CTaHAAPTHOTO IPOTOKOJIA OOMEHa
MEX/y TIOBOPOTHBIM YCTPOWCTBOM U ITyJIbTOM YTIpaBIeHUS (WU
BUZIEOCEPBEPOM) HE cylecTByeT. [103TOMy HYXHO YYMTHIBAThH
COBMECTHMOCTb MEXly co00i 3Tux ycrpoiict. Kak npasuio, B
OIMCAaHMAX Ha 3TH YCTPOMCTBA MPHUBOJIATCS BO3MOXKHBIE (hopMa-
Ta oOMeHa, modtomy npu komruiekraru COT oGopymoBaHremM
HEOOXOIUMO 3TO YUUTHIBATb.

2.1.5. KpoHuuTeiHbI

KpoHireitHsl citykat Juisi KperuieHus: Kamep K cTeHam, Ta-
HEJIIM U JPYTMM HECYIIMM KOHCTPYKLMSM M ITO3BOJISIIOT TOYHO
OPHEHTHPOBATH I10JI€ 3PEHHsI KaMephbl B HY>KHOM HaIpaBJICHUU.
PaznuyaroT KpOHIITEHHBI I TOPU3OHTAIBHON OBEPXHOCTH, JUISI
BEPTUKAJILHON MTOBEPXHOCTH, TEIECKONUYECKUE U T. 1. Mcnon-
HEHHE KPOHIUTEHHOB OINpEAEeTcs, TTIaBHBIM 00pa3oM, 3CTETHU-
YECKUMHU TpeOOBaHUSAMHM M Harpy3Koi: Ha KpOHIITEHHaX s
BHYTPEHHETO ITPUMEHEHUS KPEIATCS KaMepPbl BECOM B HECKOJIBKO
COT IPaMMOB, Ha KPOHIUTEHHAX Ul YJIMYHOIO MPUMEHEHUS - B
HECKOJIBKO KHJIOTPaMMOB.
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2.2. YcrpoiicTBa 00pad0TKH 1 KOMMYTAILlUM BH/I€0-

CHUTHAJIOB

VYerpoiictBa 00pabOTKU M KOMMYTAllUUA BUICOCUTHATIOB —
9TO YCTPOWCTBA, YIpPABIAIOIIME IOTOKAaMH HHPOpPMALUU B
COT: curnanamu u300pakxeHUsl, CUTHAJIaMH TPEBOTH U YIIPaB-
JSAIOMKMMU curHanamu. Vcnosib3oBaHue YCTpOMCTB ympaBiie-
HUS ¥ KOMMYTAllMU BUICOCHTHAJIOB TTO3BOJISIOT CYIIECTBEHHO
o0serynth paboTy oneparopa, yMEHBIIUTh CTOUMOCTb CHUCTE-
MBI B IIEJIOM, CHHXPOHU3UPOBATh pabOTy CHCTEMBI OXPaHHOTO
TEJIEBUACHUS C JAPYTUMH CUCTEMaMH 0e30MacHOCTH OOBEeKTa
(cucTemMaMu OXpaHHO-TIOKAPHON CUTHAIHM3ALWU, KOHTPOJIS U
yHpaBJIeHUs 10CTYIIOM H Jp.).

VYerpoiictBa 00pabOTKM U KOMMYTAIlMK BUJIEOCUTHAJIOB
MOJIPA3/IeNISIOTCS Ha:

-BHJICOMOHHTOPBI;

-TiocJeIoBaTeNbHbIe epekatodarenu (Switcher);

-BueokBapaTopsl (Quad spliter);

-MynbTUILIeKcopsl (Multiplexer);

-MaTpu4Hble KoMmmyTaTopsl (Matrix switcher);

-COT Ha 0aze mepcoHAJIbHBIX M CIELUATN3UPOBAHHBIX
KOMIIBIOTEpaXx.

Ha pucysnke 4 npencraBieHo o0opyioBaHHE MyJIbTa BU-
JIEOHAOIIIOIEHUS.

T

Puc. 4 - Obopyoosanue nynema uoeonabo0eHust
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2.2.1. BugeoMOHUTOPBI

BuieoMoHHMTOpEI - 3TO YCTpoiicTBa, Mpeodpasyronye BH-
JIEOCHUTHAJIBI B JIBYXMEPHOE N300paskeHue.

B nacrosimiee BpeMsi NMPUMEHSIOTCS MOHHUTOPBI, KakK ¢
JIEKTPOHHO-JIy4eBbIMU TpyOkamu (nanee OJIT, anrnmiickoe
ob6o3nauenne CRT), Tak U C KUIKOKPUCTAIUTMYECKUMH MaTpH-
namu (nanee JKK-monuTOpsl, anrmiickoe obozHauenue LCD).
Hcnonb30BaHne MOHUTOPOB Ha OCHOBE IUIa3MEHHBIX MaHeseH B
HACTOSIIIIEE BPEMsI HE HAILIO IIMPOKOIO MPUMEHEHMs, NMPExXIe
BCET0 U3-3a BBICOKOM CTOMMOCTH TAKUX U3EIIUM.

K mapamerpamM, XapakTepu3yIOUIUM MOHHUTOpP, MOXHO
OTHECTHU:

-0UazonanL IKPAHa — ONIpPENEISIET pa3Mep dKpaHa IO
JMaroHaJld, KOTOPbIA MPHUHITO 0003HAa4yaTh B JAroiiMax. MoHu-
TOPBI B CUCTEMaX OXPAHHOTO TEJIEBUACHUS UMEIOT CIIEAYIOINE
pa3Mmepsl 3KpaHa 1o guaronanu: 5", 9", 10", 12", 14" 15", 17",
19", 22" u BhIIIIE;

-coomHnouienue cmopon IKpauna - 4:3(TUIOBOE paszpe-
eHne Tpu 3ToM cocTaBisgeT 1024x768 mukc.), 5:4 (THUMOBOE
paspemienue npu 3tom cocrasiser 1280x1024 mwmkc.), 16:9
(TumoBoe pa3pemienne Tpu ITOM coctaBisger 1920x1080
nukc.), 16:10 (TumoBoe paspelieHue HpU 3TOM COCTABISET
1650x1050 nukc.);

-TUHEeNIHOCMb — TEOMEeTpUYecKas NPaBUIBHOCTb BOC-
MPOM3BENICHUS M300pa)KEHUsT HAa SKpaHE MOHHUTOpa (IaHHBIN
napametp B 0obIeit Mmepe otHocuTcs K DJIT);

-KoHmpacm — SBJSIETCS. BAXKHBIM IOKa3aTesleM KadecTBa
TEJIEBU3MOHHOTO M300pakeHUs. YeM OoJbllie KOHTPACT, TEM
OosblIIe Tpalaliii IPKOCTH OHO MOXKET UMETh. BennunHa KoH-
TpacTa TEJIEBHU3UOHHOTO HM300pakKeHUSI HEMOCPEICTBEHHO OIl-
peaenseT KOJIUYECTBO Pa3IMUUMBbIX IJ1a30M IpajJaliil ipKoCTH.
Xopolee KaueCTBO TEIEBU3MOHHOTIO N300pa’keHHsI COOTBETCT-
BYET 3HAUYEHUSM Ipajauuil spkocTtH, paBHbIM 30—40, a Makcu-
ManbHO BbIcOKOE — 100—130. PaznuuaroT KOHTpACT TEJIEBU3U-
OHHOTO HW300pakeHHsI OOImMNA (MaKCHMAaJbHBIN), ompesese-
MBIH JUIS KPYHHBIX YYaCTKOB M300paXkeHHs (pa3Mep KOTOPBIX
COCTaBJISIET MPUMEPHO IMOJIOBUHY IJIOLAAN TEJIEBU3UOHHOIO
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M300pakeHus ), U JeTalIbHBIN, KOTAa pa3Mephbl pa3IudaromIuXCs
M0 SIPKOCTU y4acTKoB HeBenukH (10 10-15% ot mmpuHsl Te-
JIEBU3UOHHOTO H300paxeHus). MakcuMaiabHOE KOJIHYECTBO
rpajanuil s{pKOCTU TEJIEBU3UOHHOTO H300pa)KeHHs JOCTUTaeT
150-200, mpu 1OCTaTOYHO BBICOKOW SIPKOCTH DKPAHa;

-ApKOCMb — TOJ| APKOCTHIO0 IOHUMAIOT, YCPEIHEHHYIO 3a
UHTEpBaJl BpEMEHN HECKOJBKHUX TEJIEBU3HOHHBIX KaJlpoOB, fp-
KOCTh JKpaHa. M3mepsercs Ha KPYMHBIX CBETIBIX ydYacTKax
M300pakeHUs IJIOMAAbI0 He MeHee 1-2 kB. cM. Makcumaib-
Hasl SIPKOCTh TEJIEBU3MOHHOI'O M300pa’keHUsl Ha HKpaHe KHHe-
ckoma (KaK IBETHOTO, TaK W YEPHO-0EI0r0 M300paXKeHus) Jie-
*uT B npeaenax ot 140-160 mo 200-250 ka/kB. M, a cpemHss
SIPKOCTBH — COOTBETCTBEHHO OT 40—50 mo 80 km/kB. M. [Ipumep-
HO TaKyl € SIPKOCTh TEJIEBU3MOHHOTO M300pakeHHsI (OKOJIO
100 kn/kB. M) oOecrieunBarOT Ha BHEIIHEM OTPAXKAIOIIEM DKpa-
He (Twiomaasio oT 1-2 1o 10-12 kB. M) KUHECKOITHBIE U JIa3ep-
HbIE (C ONTHUKO-MEXaHUYECKUM CKaHHPOBAHHWEM CBETOBOIO JIy-
4a) BUCOMPOCKTOPHI;

-cmpounaa ywacmoma (horizontal refresh rate). Jta xa-
pakTepHCTHKA ONpPEENseT YaCTOTy OOHOBJICHUS CTPOKH;

-kaoposaa uwacmoma (vertical refresh rate). Ita xapak-
TEPUCTHKA OMPEIENIeT YacTOTY OOHOBIICHHS Ka/Ipa;

-WupuHa noaocwvl nponyckanus eudeompaxkma (band-
width). JlaHHas XapakTEepUCTHKA OIpEIeTsIeT MaKCUMaJbHOE
KOJIMUYECTBO AJIEMEHTOB H300pa)Ke€HHs, KOTOPhle MOTYT OBIThH
BBIBEJICHBI B CTpoKe. Yem Immpe mosoca MNpOMyCKaHHs, TEM
00JIbIlIE 3IEMEHTOB M300pa)KEHHsI U TE€M BBIIIE YETKOCTh U
paszpelaronias ClocoOOHOCTb;

-anepmypHvle UCKANCEHUA — VCKAKEHUS, 00YCIIOBIECH-
Hbl€ KOHEUHBIM Pa3MeEpOM (CEUEHHEM) BIEKTPOHHOIO JIyda Ku-
Heckona. JlJisi BOCIpOM3BEACHUS MEJIKUX JIeTaJIe BAOJb CTPO-
KM DJIEKTPOHHBIM JIy4 JIOJXKEH COOTBETCTBOBATh TOHKO 3aTO-
4YyeHHOMY Kapanpaamry. IIpu OonbiioM nmamerpe aneprypbl
MEJIKUE JETali, PacloyIOKEHHbIE BAOJIb CTPOK, OYIyT CMas3bl-
BaThCs (AaHHBINA mapameTp oTHocuTes K DJIT).

[[BeTHBIE MOHUTOPBHI OTIUYAIOTCS OT YEpPHO-OENbIX Ha-
JUYUEM CHEUHUATIBHOW TEHEBOW MAaCKH, KOTOpas OINpEeNeiseT
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TOYHOE MTONaJaHue NIEKTPOHOB HA KPACHBIN, CUHUN U 3€JICHBIN
JTFOMHHOQOPBHI.

Campble pacnpocCTpaHEHHbIE TUIIBI Macok 3To «Shadow
Mask» (teneBast macka), «Slot Mask» (meneBass mMacka) u
anepTypHas peueTka «aperture grilly».

Hawnyumiee kauecTBO IIBETHOTO U300pa’keHHsI AAt0T MO-
HUTOPBHI ¢ 11eneBoil mackoi «Slot Masky.

Kpurepuem kadectBa (YE€TKOCTH) H300paKEHUS SIBISETCS
TaK Ha3bIBaeMBbIW mIar 3epHa, win Touku (dot pitch), koTopsbrii
XapaKTepU3yeT pacCTOSHUE B MIJUIMMETPAX MEKIY ABYMs dJie-
MEHTaMHu (TOYKaMH) JTIOMHUHO(OpA OJMHAKOBOTO IBeTa. UYem
OHO MEHbIIE, TEM BbIIIE KauecTBO M300paxeHus. lllar 3epna
JUISL Pa3HBIX MacoOK MPUBECH HIDKE:

«Shadow Mask» — 0,25 - 0,3,
«Aperture grilly — 0,23 — 0,27,
«Slot Mask» — 0,21 — 0,27.

B mocnenHee Bpemsi cTamM MIMPOKO HCIIOJIB30BATHCS
IJIOCKHE KUAKOKPUCTATIINYECKUE MOHUTOPHI.

Pa6ora takux monutopoB (LCD, Crystal Display) ocHo-
BaHa Ha M3MEHEHUHM OPHUEHTAIMU MOJEKYJ KHIKHX KpHCTal-
J0B (M KaK CIIEJICTBUE, HA U3MEHEHUU WX ONTUYECKUX CBOHCTB)
MOJT BO3JCHCTBHEM BHEIIHEIO 3JEKTPUYECKOrO TMOJIs. DKpaH
LCD-MmonuTOpa mpeacTaBiseT coOOM MATpHUIy SYEEK TaKUX
KPUCTAJIOB, KXKIas U3 KOTOPBIX MOXKET CBETHTHCS HY>KHBIM
1BeToM. K TOCTOMHCTBaAM TaKUX MOHHTOPOB CJIE€TyeT OTHECTHU:

-MaJible TabapuThl U BEC;

-HU3KOE DHEPronoTpedIeHue;

-TUIOCKYO TIOBEPXHOCTH 3KPaHa;

-UJCAUTHHYIO TEOMETPHIO 03 KaKuX-JIHM00 HCKaKESHUH,
npucyumx Mmouuropam ¢ JJIT;

-0TCYTCTBHE MPOOJIEM C TUIOXOM (POKYCHPOBKOM, HE CBE-
JICHUEM ITydell 1 MepIiaHueM KapTUHKH;

-OTCYTCTBHE MAPa3UTHBIX H3TYICHHH.

C npyroii CTOPOHBI, KUIKOKPUCTAITUTHUECKUE MOHUTOPBI
00J1a1a10T U PSIZIOM HEJIOCTATKOB:
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-MEHBIIUHN yromu 00630pa mno cpaBuenuto ¢ DJIT;

-MeHblIee ObIcTpoieiicTBre 1o cpaBHEHHIO ¢ DJIT;

-OTCYTCTBHE BO3MOXHOCTH pPAa0OTBl HpPU MHHYCOBOMU
TEMIIEPATYPE.

[TosTomy  TtpeGoBanusi, mnpeabsBiasieMble kK  KK-
MOHHTOpaM M K MoHUTOpaM Ha DJIT paznuyHsl.

OcnoBuble TpeboBanus g XKK- monuropa:

-koHTpacT - He MeHee 1:300 (MakcumaabHOE KOJTMYECTBO
rpajanyii sS(pKOCTU TEJEBU3HOHHOTO m300pakeHus). KoHrpact
oTpeseNsieTcs Al KPYMHbIX y4acTKOB M300pa)KeHUs, epreH-
JUKYJISIPHO IJIOCKOCTH MOHUTOpPA B LIEHTPE 3KPaHa;

-MaKCHMAJIbHAS IPKOCTH - He MeHee 300 ka/m° (H3Mepsi-
€TCs Ha KPYMHBIX CBETJIBIX YYaCTKaX M300paKEHUS TUIOIAIBIO
He MeHee 1-2 KB. cM);

-Bpems otkinka (T gponra, T ciaga);

-T ¢ponrta - HE Gonee 15 mc;

-T cmaga - He 6osee 15 mc;

Hpumeuanue. T pponma - epems nepexknouenus NuUKceid ¢ YepHo2o
Ha Oenvlil, npu SMoM APKOCMb NUKcend 00aicHa usmenumscsa om 10% 0o
90% om maxcumanvHozo.

T cnaoa - spems nepexnioyenus nuxcena ¢ 6e1020 Ha 4epHblil.

IIpu usmepenuax KOHMpPACMHOCHb MOHUMOPA OO0NHCHA ObIMb MAK-
CUMANbHOU.

-yroJ 0630pa IO TOPU3OHTAJIN U BCPTUKAJIN - HC MCHEC
120°%;

Ilpumeuanue. Yeon o63zopa - maxcumanvusiti yeon obzopa JKK-
MOHUMOPA, NPU KOMOPOM KOIPhuyuenm KoHmpacmHoCmu CHUNCAemcsi 00

1:10 om cmandapmmnozo 3HaA4UeHus, COOMBEMCMEYIoue20 NepneHoOUKyIap-
HOMY ROJIOJCEHUI0 HAbI00amens K ni0CKOCMU IKPAHA.

-cpok ciyx0b1 XKK-MoHuTOpa - HE MeHee 6-TH JIeT;

-KaZpoBas 4yactoTa npu paspemenun 1280x1024 nuxce-
neit - e Huxke 60 I'm.

OcHoBHbIe TpeboBaHus y1g MoHuTopa ¢ DJIT:

-KOHTpacT - He meHee 1:200;

-MaKcUMaJbHas sIPKOCTh - He MeHee 200 k11/M2;
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-KaJpoBasi yactoTa npu paspemenun 1024 x 768 nuxce-
se#t - He Hmke 100 I'o;

-Cpok ciryx0b1 MmoHHuTOpa ¢ DJIT - He MeHee 3-X JeT.

MonuTop u Bce octanibHoe obopynoBanue COT nomkHO
o0OecnieunBaTh HEMPEPHIBHBIA KPYIJIOCYTOUHBIA pPEXUM Ha-
OJII0ICHHUS.

g HaOmrofeHust omepaTopoM IOJHOSKPAHHOTO U30-
OpakxeHUsI OT OJHOM TejeKamepbl PEKOMEHAYETCsS MCIOJIb30-
BaTh MOHUTOP C pa3MEpOM I10 AUAroHaau He MeHee 14" | a s
HaOI0AeHNsT N300paKEHUH OT HECKOJIBKUX Kamep - He MeHee
17 nmroiiMoB (>kenaTeabHO HCIOJb30BaTh MOHUTOPHI C pa3Me-
poM 1o auaroHanu He Menee 19" 22").

Pa3pemennie MoHuTOpa ¢ pasmepom mno auaroHanu 19"
JIOIKHO ObITh He Hike 1280%1024 touek (960 TBJI).

BriOupaTth MOHHMTOp IO pasperiaroiiell criocoOHOCTH Clie-
JyeT TaKuM 00pa3oM, YToObI OHA ObLIA BBIIIE, YEM Y IPUMEHsE-
MBIX TeJIeKaMep - MOHUTOp HE JOJDKEH YXyALIaTh oOlee paspe-
nieHue cucteMsl. [Ipy Bcnonp30BaHUM B CHCTEME KaMep ¢ 00bIY-
HBIM pa3pelieHHeM LeNecoo0pa3Ho BBIOPaTh MOHUTOP € OOBIY-
HbIM paspemenreM (600-800 TBJI anst uepno-6enbix u 350-400 -
JUISl IIBETHBIX). B cucremax BBICOKOro Kiacca, Kak MpaBWIIO, UC-
NOJb3Y0TCd MOHUTOPHI ¢ paspemiennemM 900-1000 TBJI (uepHo-
6enbie) u 450-500 TBJI (uBetnsie). Ilpn Hamumu B cucreme He-
CKOJIbKUX MOHHUTOPOB OHH, KaK IPaBUJIO, pa3MEILaoTCsl B CIIELH-
QJIBHBIX CTOMKAX.

2.2.2. Bu1eoKOMMYTaTOPbI NOCJIe10BATEILHOIO -

CTBUA

BueokoMMyTaToOphI - 3TO YCTPOMCTBA, 00ECTICUNBAIOIITHE
IOCJIEA0BATENIbHOE NIEPEKIIOUEHNE BUICOCUTHAIIOB OT HECKOJIb-
KHX TeJeKaMep Ha OJIMH WJIM HECKOJIBKO BBIXOJOB (MOHHTOPOB).
BuaeokomMMyTaTOphl MOCIIEN0BATENBHOIO ACHCTBUS - UMEIOT aB-
TOMATHYECKUA U PYYHON PEXUMBI TIEPEKITIOUYEHHUST Kamep, MO3BO-
JISIOIIME TTPOCMATPHBATh CHUTHAJIBI OT BCEX Kamep JIMO0 BHIOOpOU-
HO OT HEKOTOPBIX M3 HUX. UHCIIO BXOTHBIX BUJECOKAHAIOB MOXKET
ObITh OT 4 10 16, a TpU HMCIOIB30BAaHUM HECKOJBKHUX OJIOKOB
KOoMMyTanuu - 10 64. OgHako, Ha MPAKTHKE OOBIYHO HCIIOJB3Y-

26



FOTCSI KOMMYTATOpbl Ha 4 WK 8 BXOJOB, TaK KaK Ha CUCTEMAX C
OOJIBLIMM YHCIIOM KaMmep I1eJecoo0pa3Ho UCIOIb30BaTh Oosee
CJIOXKHYIO aIllapaTypy, UMEIOIIYI0 paclIMpeHHble (PyHKLIUH, BO3-
MOKHOCTB ITPOrpaMMHUpOBaHuUs U T. . Kpome 3Toro, npu ucnosns-
30BaHUMU OOJIBILIOrO YUCIa KOMMYTHPYEMBIX KaMep 3HAUUTEIIbHO
YBEJIWYMBAETCS MEpUOl OOHOBIICHUS M300paKEHUs OT KaKJ0oH
U3 3alMChIBa€MBIX KaMep, YTO MOXKET NPHUBECTH K MPOITYCKY
TpeBokHOU cutyarmu. [Ipu BeIOOpe KOMMyTaTopa, cieayer o0-
paTuTh BHUMaHKE Ha TO, 4YTOObI OH MMEIN PEryJIMpPOBKY BPEMEHU
pOCMOTpa Kamep (PKeNaTeNbHO Ul KaKIOoW KaMmepbl paselib-
HYI0), JIOTIOJIHUTENIbHBIE - 10 KOJIMYECTBY TeleKaMmep Win Oosee
- BXOJIbI TPEBOTH JUIsl MOAKIIOYEHHs] IPUOOPOB OXPAHHOM CUTHA-
JU3alUU U OJIMH WM HECKOJIBKO BbIX0A0B TpeBoru. [Ipu cpaba-
THIBAHUM OXPAaHHOM CHUTHAJIM3AIMU CHCTEMa M3 pexuma "mucTa-
HUS'" IEPEXO/IUT B PEXKUM IIPOCMOTPA TOM KaMephbl, B M0JI€ 3pEHUS
KOTOpOH TPOM30LLIO HApyLIEHHWE, YTO I03BOJISET ONEPATOpPy
MOJIyYUTh HCYEPIBIBAIOIIYI0 HMH(OpPMALMIO O HApyLIIEeHUH U
NIPUHATH COOTBETCTBYIOIIME Mepbl. HEKOTOpBIE BUIEOKOMMYTATO-
Pbl UIMEIOT TaK Ha3bIBa€MbI "3a/moBbIi" pekuM padoThl, B KO-
TOPOM HM300pa’KeHUs] Ha MOHMTOpaxX (pOpMHUPYIOTCS Kak CBS3aH-
HbIE, CHHXPOHHO TEPEKIFOYAIOIINEcs] MEeXIy COOOW Tpymmbl. JTa
(GYHKIMS TIO3BOJISIET ONEpaTopy YBUJIETh OXPAHSEMBIH Y4acTOK
LIEJIMKOM TIepe]l TeM, Kak MEPerTH K crienyromemMy. BuneokoMmy-
TaTOpbl IOCIJIENOBATEIBHOIO JNEUCTBUS SBILSIFOTCS CPAaBHUTEIILHO
MIPOCTBIMU YCTPOMCTBaMHM M NPUMEHSIOTCS, KaK MpaBWUiO, B He-
OOJIBIIMX M HEJOPOTUX CUCTEMAX.

CoBpeMeHHbIE TOCIIEA0BATENbHbIE  BUAECOKOMMYTATOPHI
HUMEIOT TaKXKe PsiJ JOMOJHUTEIbHBIX (YHKIUN, HATPUMED:

-HaJIn4he BCTPOEHHOT0 reHepaTopa CUMBOJIOB, BPEMEHH,
JaThl,

-HaJIM4YKMe BXO/1a CUHXPOHU3AIINH;

-aBTOMAaTHYECKOe M PYYHOE «3aMOpaKUBaHME» KaJlpa Ha
9KpaHe BUJIEOMOHUTOPA;

-KOHTpPOJIb NPOMNAJaHusl BUIACOCUTHAJIA, T.€. MpOoMNaJaHue
BXOJIHOTO BHJIEOCHTHAJIa TOCJEI0BATENIbHBIN MepeKIoyaTeb
BOCIIPUHUMAET KaK TPEBOXKHYIO CUTYAIHIO.
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Ilpumeuanue. 30eco u Oanee ciedyem yuumol8amo, 4mo omeyecmeeH-
Hble U MHo2Ue 3apyoedicHble chedcmea cueHanuzayuu svioarom uzsewenue "lpo-
HUKHOBeHUe" pasmblKanuemM KOHMAKMO8 UCNOIHUMEIbHbIX pelie, Mmo20a Kax He-
Komopule npeoiaeaemvie Ha PbIHKe Mele6USUOHHbIX KOMIOHEHMO8 YCIMpPOUCmed
00pabomxu BUOEOCUCHATIO8 Peasupyiom HA 3aMbIKAHUe KOHMAKMO8 "mpesodic-
HbIx" 6x0006. OuesUOHO, Ymo NPUMEHSIMb MAKUe YCMPOUCmed 8 CUCEMAX 6U-
0€00XPaHbl COBMECTHO C YKA3AHHLIMU CPEOCMBAMU CUSHATUSAYUY HETb3SL.

2.2.3. BuaeokBaapaTopsbl

Buoeokeadpamop — 5T0 yCTpOMCTBO, MO3BOJISIONIEE O/I-
HOBPEMEHHO BBIBOAMTH Ha DKPaH BUICOMOHHUTOpa H300paxke-
HUS OT YEThIPEX MCTOYHMKOB BMJIEOCUTHANA, pasMellas X B
COOTBETCTBYIOIIMX CETMEHTax dkpana (onpeaenenue mo 'OCT
51558-2000). Otanune OT MOCAeA0BaTEIBHOIO IEPEKIIoUaTe-
7151, 3aKJII0YaeTcs B TOM, UYTO C MOMOIIBIO KBaApaTopa ornepaTrop
BUJUT TIOCTOSIHHO HM300pa)KEHUSI BCEX YEThIPEX OXPaHSIEMbIX
30H 00BEKTA.

BuneokBagparop MO3BOJNISET YMEHBIIUTH KOJIMYECTBO
MOHHUTOPOB B cucTteMe. KBajpaTopbl BBICOKOTO pa3pelieHust
MO3BOJISIIOT pabOTaTh Ha OJHOM MOHHMTOpE C 8 KaMepaMH: OHHU
(hopMUPYIOT JBE TPYMIIBI 110 4 Kamephl U JAIOT BO3MOKHOCTH 10
o4epe/i BBIBOAUTH MX Ha 9KpaH. Pa3nMyaroT BHIEOKBAAPaTOpHI
"peasibHOTO BpeMeHH'", 00ecrevyrBaroIfe OJHOBPEMEHHYIO
CMeHy M300pakeHnil Bo BceX 4-X KBaJ[paHTax, U BUJECOKBAAPATOP
MIOCJIEA0BATENbHOTO THIA, 0OECHEUNBAIOIINE CKOPOCTb CMEHbI
n300paXeHUH B KaXXJIOM KBaJIpaHTE C 4aCTOTOW B 4 pa3a HUXKe
HOMHUHQJIBHOW YacTOThl MOJIed. BOJIBIIMHCTBO KBaapaTOpOB
MOTYT paboTaTh Kak KOMMYTaTOp IHOCJIEIOBATEIBHOTO AEUCT-
BHUSI, T. €. MOJKIIIOYATh JIIOOYI0 M3 paboTaIIMMUX KaMep K MOHU-
topy. KBagparops! s COT nomkHbI UIMETh JONOJHUTENbHbIE
(M0 KONMMYECTBY KaMep) TPEBOXKHBIE BXOJbI JUISl MOAKIIOUEHHS
CPEIICTB CHUTHAJIM3alUMM U O0ecleuynBaTh BBIBOJ KaMepbl Ha
MOJIHBIM 3KpaH MpHu cpadaTbIBAHUM B €€ 30HE HAOIIOACHUS
CPEACTB CUTHAJIM3ALMM, PEXUM ''3aMOpO3KH" Kajapa, T. €.
BO3MOJKHOCTh  3a)MIKCUpOBaTh HM300pakeHHE B OJHOM U3
CErMEHTOB, Mepelauy CUrHajla TPEBOTH MPOYUM MOTPEOUTENIIM
U, IpU HEOOXOIMMOCTH OCYILECTBIATh 3anuch. Buaeoksaapa-
TOpPBl, KaK ¥  BUJCOKOMMYTATOpPBHl  IOCJIEIOBATEILHOTO
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JEHCTBUS SIBJISIFOTCSI CPAaBHUTEIBHO MPOCTHIMHU YCTPOHCTBAMHU
U TPUMEHSIOTCS, KaK MpaBWIIO, B HEOOJIBIIMX M HEI0POTUX
cucTeMax.

CyI1eCTBEHHBIM HEAOCTAaTKOM BCEX KBaJIpaTOpOB SBIIS-
€TCsl TO, UTO Ka4yeCTBO M300pakeHUs C OJTHOM KaMepbl OOBIYHO
Ha 3KpaHe MoHUTOpa He npesbimaeT 480 TBJI (npu pazpere-
Humn 1280x1024 nukceneit MOHUTOpPA), YTO MOXKET MPUBECTH K
TOMY, YTO Ha MOHUTOpPE He OYIyT pa3inyaThCsl MEJIKUE JeTaIu
M300paKeHusl.

JlaHHBIN HENOCTATOK KBAaJpaTOPOB YCTPAHAETCS C MIOMO-
LIbI0 TOJKIIOYEHHS] K HEMY M3BellaTeNell OXpaHHOW CUTHAu-
3allUM U CBSI3U UX C TEJIEBU3MOHHBIMU KamepaMmu. Toraa, npu
cpabaThIBaHUN OXPAHHOI'O M3BeIIaTeNsl, U300pakeHUue OT CBsI-
3aHHOM C HUM «TPEBOXHOW» TEJIIEBU3MOHHON KaMephl BBIBO-
JUTCSI, KaK MpaBWIO, HA JIOTOJHUTEIbHBIM «TPEBOXKHBIIN BU-
JIEOMOHHTOP B TIOJTHOIKPAHHOM PEXUME 0€3 MOTepH pa3perieHusl.

CoBpeMeHHbIE KBaJpaTOpbl UMEIOT TAaKXKe PsAJ] TOMOTHU-
TEJIbHBIX (PYHKIUI, TOMOTAIOLINX ONEPaTOPy:

-aBTOMAaTUYECKOE U PYYHOE «3aMOPAKUBAHHUE» KaJpa Ha
9KpaHe BUJIEOMOHUTOPA;

-KOHTpOJIb MpONaJaHusl BHUAEOCUTHada (IpomnajaHue
BXOJHOTO BHUJECOCUTHAJIA KBaJApaTOp BOCHPHUHHMMAET KaK Tpe-
BOXKHYIO CUTYAIHIO);

-iMdpoBoe yBeInUYeHnEe U300paKEHUsI Ha dKpaHe BUJIEO-
MOHHTODA;

-BCTPOEHHBI}N IOCIIEI0BATENBHBIN MEPEKITIOYATEND;

-0amaHCUpPOBKa SPKOCTU H300pa)K€HHUsI OT BCEX TEJIEBU-
3HMOHHBIX KaMmep (CO3aHue pPaBHOAPKOIO KBAaJPUPOBAHHOIO
M300pakeHus).

B HacTosmee BpeMsi BUAECOKBAIPATOPHl U BUACOKOMMY-
TaTOPBl MOCIIEA0BATENBHOIO JAEMCTBUSI HAXOJAT BCE MEHbIIEe
IPUMEHEHHE, TMOCKOJIbKY OONbIIMHCTBO coBpeMeHHbIXx COT
MIOCTPOEHBI Ha 0a3e MmjaT BHAE03axBaTa MEPCOHAIBHBIX KOM-
NBIOTEPOB MJIM CIELHATU3UPOBAHHBIX IU(PPOBBIX BUICOPETH-
CTpaToOpOB (B aHIIMKCKON TpaHckpuniuu DVR).
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2.2.4. Buneonerexkropsl aABum:keHuss (OQOHapy:KuTe b

JIBUKEHUS)

Oonapysxcumensv oeudxcenusn (O/) — 35T0 yCTPONCTBO,
(hopmupytoliee CUTHA U3BEILEHHS O TPEBOTe MpU 00HAPYKEHUU
M3MEHEHHH, 00yCTIOBJICHHBIX JBM)KEHUEM (TTOSIBIIEHUEM) 1I€TH Ha
cuene (onpenenenue o OCT P 51558-2000).

O/l mpexacraBnsieT coOOM 3IEKTPOHHBIA OJIOK, KOTOPBIN
XpaHUT B MaMsTH TEKylllee U300pakeHue ¢ TeaeKaMepsl U To-
JTA€T CUTHAJ TPEBOTH MPH BOSHUKHOBEHUH W3MEHEHUH B OXpa-
HSEMOU 30HE.

O/] 6wIBarOT:

-aHaJIOTOBBIE (IEHCTBUS, KOTOPBIX MOXKHO CpPaBHUTH C
JIEHCTBUEM OXPaHHBIX H3BEIATENCH, MOJIKII0UYAaeMbIX K Tpe-
BO’KHBIM BXOJ[aM KOMMYTaTOPOB, KBaIpaTOPOB U T.11.);

-Iu(pPOBBIE - 3TO MHOTOKAHAJIBHBIE YCTPOMCTBA, KOTO-
pBI€ TIO3BOJIAIOT Pa30MBaTh KAXKIYI0 OXPAaHSIEMYIO 30HY Ha OT-
JieJIbHbIE OJIOKH, JUIsl KaXKI0TO M3 KOTOPBIX YCTAHABIMBACTCS
CBOM mopor cpabaThIBaHMsI - Y€M BBIIIIE TOPOT, TEM OOJBIIIHE
W3MEHEHHUs JOJDKHBI MPOU30MTH Ha “KapTuHKe”. B HacTosiee
BpeMsI TIOBCEMECTHO MCTOIB3YIOTCS IIU(PPOBbIE BUIEOIETEKTO-
PBI TBUKCHHSI.

Pabota oOHapy kuTens IBUKEHUSI IPOUCXOAUT CIEAYIOIINM
oOpa3oMm. B HavanbHBIII MOMEHT BpeMEHHU KaJip M300pakeHUs
3aIlIOMUHAETCS] U CTAHOBUTCS STAJIOHHBIM KaJapoM (3aroMHHa-
10TCS apaMeTphbl Kajpa TeJIEBU3MOHHOTO M300paKeHus: Cpel-
Hsis SIPKOCTh IO MO0 M300pakeHus, pacipeieleHHe SpKOCTH
u 1.1.). Cienyromme Kaapbl H300paXKeHHs 3aIIOMUHAIOTCS B BH-
JIe TeKYIIUX KaJpOB U300parkeHHUsI.

[Ipy HamMuMK CyIIECTBEHHBIX Pa3IMUUN MEXKIY dTaJOH-
HbIM U TEKYIIMM KaapoM H300pa’KeHUs, MPEBBIIIAIONINX 3a-
JAHHYIO BEJIMYUHY (TOPOT) Ha BBIXOJE MOPOTOBOTO YCTPOUCT-
Ba ()OPMUPYETCSI CUTHAJ TPEBOTH.

Uepes ompeneneHHOE BpeMs KaJp 3TaJOHHOrO M300pa-
YKEHUS 3aMEHSETCS Ha TeKyIUN KaJip.

CoBpemennble O/ JOMKHBI TO3BOJIATS!
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- 3a/laBaTh OOJIBIIIOE KOJMYECTBO U Pa3IUYHBIC (HOPMBI
30H JE€TEKTUPOBAHUS B KaXK/1I0M KaHaJIE;

- OTJINYATh OJHWH OOJBIION OOBEKT OT HECKOJIBKHX Ma-
JIEHbKUX;

- OTPAHUYUTH OOBEKT JETEKTHUPOBAHUS MO MUHUMYMY U
MaKCUMyMy CKOpPOCTH;

- YYUTHIBATh HAIlpaBJICHUE ABUKEHUS 00BEKTA;

- YUUTHIBaTh BUOpAIIMIO KaMepbl M Tepernajbl OCBEUIEH-
HOCTH,

-aBTOMaTHUYECKHM M3MEHATh HACTPOMKH, 10 BpPEMEHH,
BHEITHEMY CUTHAJTY WX TI0 TIPOCTOM KOMaH e OTlepaTopa;

-BO3MOXHOCTb 33/1aBaThb WHIUBUIYaJIbHO UYyBCTBHUTEIb-
HOCTb JUIs1 pa3HbIX 30H (Y4aCTKOB 30HbI) JI€TEKTUPOBAHUSL.

2.2.5. Buaeomy abTHILIEKCOPbI

BuneoMynpTHIIeKCOpsl NPEACTABISIIOT COO0M CHCTEMBI
BUJICO3AIMCH U YIIpaBJICHUs, O0IaJaolie MUPOKUMU (YyHK-
LUOHAJIIHBIMHA BO3MOXHOCTSIMU, U NPEAHA3HAYEHBI JUUIS 3aIIUCH
BHUJICOCUTHAJIOB OT HECKOJBKMX (10 16) kamep Ha OJIHO 3aIu-
CBIBAIOIIME YCTPOHCTBO (KOAMPOBAHKE), BOCIIPOU3BEIEHUE KO-
JTUPOBaHHOW MH(pOpMaLUU U 00pabOTKY CUTHAJIOB TPEBOTH.

MyJIBTUIIIEKCOPBI TO3BOJISIOT OCYIIECTBIATH MEPEKIIIO-
YeHHe MEXy pa3jIMuyHbIMM METOJAaMH 3alMCH, YTO JAET BO3-
MO’KHOCTh JINOO 3alKChIBaTh TO, YTO IMOSIBJISETCS Ha HKpaHe,
a10o mpocMaTpuBaTh Ha dKpaHe M300pakeHUs OT OJHUX Ka-
Mep, 3aIHChIBasi B 3TO e BpeMsl U300pakeHUs OT JIPyrux Ka-
Mep. brarogaps HaaMuKI0 HECKOJIBKUX PEXMMOB BBIBOJIA M30-
OpakxeHUIl Ha 3KpaH, 3alMCaHHble M300pakeHUs] MOTYT Mpo-
CMaTpUBAThCA Ha OJHOM MOHHUTOpE B IOJHOIKPAHHOM PEXKHU-
M€, PEeKMMax KBaJpHpPOBAaHHOIO JKpaHa M "KapTHHKAa B Kap-
TUHKE" MO0 B MYyJIbTUIKpAaHHOM pexume (8+2, 9, 4+3, 12+1
win 16 cerMeHTOB Ha OfHOM 3KpaHne). s 6onee moapoOHOTro
aHaJIM3a MOJHOSKPAHHBIX M300paKEHU MHOTHE MYJbTUILIEK-
COpbl UMEIOT (DYHKIHIO 2-KPaTHOTO IU(PPOBOrO yBEIUYECHUS
n3obpaxenus. «ZOOM» (yBenudeHue) Mo3BossieT yBEIMUNBATh
y4YacTOK M300pa’keHUs] OTHOCUTENIBHO BbIOpaHHON Touku. [Ipu
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9TOM HaJI0 IOMHHUTh, YTO 3JIEKTPOHHOE MacIITaOMpOBaHUE HE
YBEJIMYMBAET pa3pelaromieil cCnocoOHOCTH (TaK Kak MCXOJHOE
M300paKeHUE YXKE MUCKPETHOE), MOATOMY OCOOEHHO 00O0Jb-
LIAThCSI JAHHOW BO3MOYKHOCTBIO HE HAJIO.

[upokuit HAOOP BCTPOEHHBIX (PYHKIMMA, pa3BUTAasl JOTH-
Ka 00pabOTKM CUTHAJIOB TPEBOTH, a TaKXKE BO3MOXKHOCTb IPO-
IrPaMMHUPOBAHUS BUAEOMYJIbTUIIEKCOPOB € MOMOIIBIO (YyHK-
LIMOHAJIBHBIX KJIABUII WIH C IEPCOHAIBHOIO KOMIBIOTEpPA I0-
3BOJIAIOT CO3/1aBaTh Ha UX 0aze cpeanue u Oosbinue (¢ 00CTy-
*KUBaHUEM 10 128 wnu 256 xamep) TeNeBU3HOHHBIE CHCTEMBI
BUJICOKOHTPOJIS, JUISl 4Yero BeAylMMH (upmamu paszpaboTaH
LEJIbIA CTIEKTpP JOMOJHUTENILHON anmapaTyphl: afantepbl yJa-
JIEHHOM KJIaBUATypPbl, MHOTOIIOPTOBBIE KOHTPOJIJIEPHI, CUCTEMBbI
TEJIEMETPUUECKOT0 YIPABICHUS KAMEPAMH U T. II.

VYrpapiieHue MyJbTUIIIIEKCOPOM, KaK MPaBUJIO, OCYIIECT-
BJISIETCSI C TIOMOILBIO CTAaHAAPTHOIO MOCIEA0BATENBHOIO HH-
tepdeiica RS-232C nnm RS-485, nansblii uHTEpdeiic no3po-
JsleT C TMOMOILBIO CIEHUAIBHOTO MPOTOKOJIA (CUCTEMBI KO-
MaHJ) yHnpaBisaTh MyJjbTUIIeKcopoM. K cokanenuto, craH-
JApTHOTO MPOTOKOJa 0OMeHa He CYLIECTBYET, MIOATOMY Yy pa3-
HBIX MYJbTUIJIEKCOPOB CUCTEMBI KOMaH/ OTIMYAIOTCS IPYT OT
Jpyra, 4To HeOOXOAMMO YUYHUTHIBATh NMPHU CONPSKEHUU 000py-
JIOBaHMSI Pa3IMYHbIX TPOU3BOJUTENEH.

[Tyner aucranumonHoro ymnpasinenus (IIY) mynbrumn-
JeKcopa.

ITY no3BosisgeT ynpasisTh MyJIbTUITIEKCOPOM Ha HEKO-
TOPOM paccTOssHuU. B mnpuHIune, myjapT IUCTaAHIMOHHOTO
yIpaBJie€HUSI OOBIYHO IOJHOCTHIO IOBTOPSIET BO3MOXHOCTH
KHOIIOK Ha MepeHel NaHeId MYJIbTUILUIEKCOopa.

B nmocnennee Bpemsi MOSBUINCH MOJENHN MYJbTHILIEKCO-
POB, coBMelIarole B cede eme U PyHKIUU MAaTPUIHOTO KOM-
MyTaTopa ¢ BO3MOXXHOCTBIO BBbIBOZA M300pa’keHHsI OT J1t000i
MOJIKJIFOUEHHOM KaMmephbl Ha JI000M M3 MOJKIIOYEHHBIX (Kak
MIPABUJIO, 10 4-X) MOHUTOPOB.

Hekoropeie npousBoauTenu H00aBISIOT «TeJIeMeTpUye-
ckue» (QyHKIUH (yIpaBiIeHUE BHEITHUMHU YCTPOUCTBAMM).
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UcnonwszoBanne untepdeiica RS-485 mosposser oObe-
JUHSATHh HECKOJIBKO MYJIBTUIIJIEKCOPOB M YNPABIATh UMH C OJI-
HOTO IyJIbTa WM (1) MEPCOHAIBLHOTO KOMITBIOTEPA.

CylecTByOT /Ba THUNA MYJbTHUILUIEKCOPOB: CUMILIEKC-
HbIE U AYIJIEKCHBIE.

CHUMIUIEKCHBIN MYJIBTUIUIEKCOP MO3BOJSET B OJUH MO-
MEHT BPEMEHH BBINOJHITH TOJBKO OJHY OIEepanuio: 100
MYJIbTUTUIEKCUPOBATH U300PAKEHUS OT TEIEBU3MOHHBIX KaMep
CUCTEMBI Ui 3alKCH, JUO0 JeMyJIbTHILNIEKCHPOBaTh H300pa-
YKEHUe, JJI IPOCMOTpa paHee 3alMCAHHBIX KaJpOB.

JIyTUIEKCHBIM MYJBTUIUIEKCOP COJIEPKHUT [Ba KaHAJa
MYJIBTUTIJIEKCUPOBAHUS (KaK ObI Ba CUMIUIEKCHBIX MYIJIbTHUII-
nekcopa). IloaTomy B 0JHO M TO k€ BpeMsl C MOMOILBIO AyI-
JIEKCHOTO MYJIbTUILJIEKCOPa BO3MOXHO 3aIllUCHIBATh MYJIBTHUII-
JIEKCUPOBAaHHbIE H300paX€HUsI OT TEJIEBU3UOHHBIX Kamep M
MpocMaTpuUBaTh paHee 3aliCaHHbIe Kaapbl. Takxke Kak mocie-
JIOBATENIbHBIE NEPEKIIOYATENN U KBAaAPATOPhl, MYJBTHUIIIEKCO-
pbl UMEIOT BXOJbI AJI MOJKIIOUECHHS U3BEIIATENeld OXpaHHOU
curHanusanuu. B 3tom cimyuae, ecnu cpabaTbiBaeT HM3Bella-
TeJb, CBSI3aHHBIN C KaKOW-THOO TeNeBU3MOHHOM KaMepoH, n30-
OpaxkeHHe OT Hee BBIBOAMTCSA Ha JOMOJHUTEIbHBIA BUAEOMO-
HUTOP B MOJIHO3KpaHHOM pexume. COT nepeBoauTcs B pexum
3allMCH B PEAJbHOM BPEMEHHM, a OIEpPaTOpy BBIJACTCS CUTHAI
«Tpesoray.

CoBpeMeHHbIE MYJIbTHILUIEKCOPBI UMEIOT TaKXKe psl JI0-
MOJIHUTENBHBIX (DYHKIIHA:

-aBTOMAaTUYECKOE M PYYHOE «3aMOpaKMBaHUE» KaJpa Ha
9KpaHe JIOMOJIHUTEIBLHOTO BUIEOMOHUTOPA;

-KOHTpOJIb MpONaJaHusl BHUAECOCUTHada (IpomnajaHue
BXOJIHOT'O BUJEOCHUTHaja KBaJpaTop BOCIHPUHUMAET KaK «Tpe-
BOXKHYI0» CUTYalUIO);

-nMdpoBoe yBenuueHue n300pakeHust Ha SKpaHe JOMoJI-
HUTEJIBHOTO BUJIEOMOHUTOPA;

-0amaHCHpPOBKa SPKOCTH M300paKE€HHsSI OT BCEX TEJIEBH-
3MOHHBIX KaMmep (co3/aHue paBHOAPKOIO KBaJPUPOBAHHOTO
H300pakeHUs );
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-HEKOTOpbIE MYJbTUIUIEKCOPbl HWMEIOT BCTPOEHHBIE BU-
N€OAETEKTOPBI ABHKEHUS;

-reHepaTopbl TUTPOB, IaThl 1 BPEMEHHU.

OOpa3upl KBaJIpaToOpoB U MYJBTHUILIEKCOPOB MpEACTaB-
JICHBI HA PUCYHKE 5.

2.2.6. MaTpu4HbIC¢ BUACOKOMMYTATOPBI.

MatpuuHblii KOMMYTaTOp — 3TO YCTPOWCTBO, obecnedu-
BAIOILEE COCIAMHEHUE ONPENECIICHHOIO 4HCIla KaMep ¢ ompene-
JICHHBIM 4YHCJIOM a0OHEHTOB (MOHHMTOPOB, BHJEOPETHCTPATO-
pOB).

Taxkum oOpa3zom, IJIaBHOM 3agauyell MaTPUYHOTO KOMMY-
TaTopa SBJSETCS MEPEKIOYeHHE TPAHCIALUNA H300paxeHHs
(IpsAIMOTO MM MYJIBTUILIEKCUPOBAHHOT'0) OT JIF0OOON Kamepsl K
11000My a0OHEHTY CHUCTEMBI 110 KOMaHJIe OIlepaTopa WUl B aB-
TOMAaTHYECKOM PEXHUME.

bnarogaps nNpuUMEHEHUI0 MaTPUYHBIX KOMMYTAaTOPOB
MOSIBUJIACH BO3MOYKHOCTb OPraHU30BaTh HECKOJIBKO HE3aBUCH-
MBIX TIOCTOB HaOJIOJEHUSI C paclpeaeseHueM BUIEOMHpopMa-
UM MEXIY 3THMHU IOCTaMH, a TaKKe CO3/1aTb MHOTOypOBHE-
BBIE€ CHCTEMBI C PACHPEIEICHHBIMY ITOJIHOMOYHSAMU IO IOJIB30-
BaHUIO HH(pOpMAaLIUEH.

MarpuyHble KOMMYTaTopbl IO BHJY BHYTPEHHEU
00paboTKN BUACOMH(OPMAIMKM [JENATCS Ha aHaJOrOBblE W
uupoBbIE.
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AHaJOroBbli MaTpUYHBIH KOMMYTAaTOp KOMMYTHPYET
BUJICOCUTHANIBI 0e3 Kakux-1ubo mpeoOpa3oBaHU camoi
CTPYKTYpbl BUJIeOCUTHa/Ia. B mocTynuBIIMi HAa BXOJl aHAJIOTO-
BBI BHJICOCUTHAJI (HalpUMep, OT TeleKaMephbl) B TAKOM MaT-
PUYHOM KOMMYTATOPE MOKET TOJIBKO J100aBIIATHCA CITy)KeOHas
uHpopManus, HeoOXoauMas Ui HOBBILIEHUS WH(POPMATUBHO-
CTH M300pa)KeHUH, a TakXKe JJIs peaju3alud peXUMOB BHJIEO-
peructpanuu. Takoi ciayxeOHOW umHpOpManueldn MOryT ObITH
METKH KaJpoB, HOMEp TeJeKaMepbl UM HAUMEHOBAaHUE 30HBI
HaOIIoACHUs U1l OTOOpakeHUsl ee Ha MOHUTOpe u T. 1. Jlo-
OaBieHUE CITykKeOHOW MH(GOPMAITUU B BUACOCUTHAT HE TIPUBO-
JUT K KaKUM-TTHOO0 yXyIIIEHUSM MapaMeTpoB, ONPeAesoImuX
pa3pemaniyo crnocoOHOCTh U IMHAMUYECKUH THana3oH U30-
OpakeHHuil, TO €CTh CUTHaJl MOCTYMAaeT ¢ BXOJa MAaTpHIbl Ha
BBIXOJT 06€3 moTeph nHpopManuu. OJHAKO I OCYIIECTBICHUS
NEPEKIIIOYEHUsT TeleKaMep BO BpeMs 3amHcH (MYJIbTHILICKCH-
pOBaHMsI CUTHAJIOB) WJIM NPU MPOCMOTPE HAa MOHHUTOpax Oe3
cO0eB U MPOMYCKOB TpeOyeTcsi CUHXpOHHU3AlMs Ipoliecca Ie-
PEKIIIOYEHHSI C CUTHAJIaMU TeJleKaMep.

[udpoBoii MaTpUUHBIH KOMMYTATOp MPOU3BOAUT OLU-
POBKY NOCTYTaOIIEH Ha €ro BX0/bl BUA€OMHPOopMauu. AHa-
JIOTOBBIN BHJIEOCUTHAJ IpeoOpaszyeTcs B HUPPOBOH, KOMMYTH-
pyeTCsl M KOIUPYETCs, a 3aTeM IMpeodpaszyercs oOpaTHO B aHa-
JIOTOBBIM BU]I.

B pesynbraTe Takoi ciokHOM 00pabOTKK KayecTBO H30-
OpakeHHUsI HECKOJIbKO yxynmraercs. [Ipoucxomut 3To n3-3a or-
PaHUYEHHBIX 3HAYEHUH YacCTOThI IUCKpPETU3aluu (4acToO MEHee
20 MI'n) u KonuyecTBa ypoBHEH KBAHTOBAHUS MPU OLU(POBKE
aHaJioroBoro cursiana. [lorepu B kauecTBe, KOTOpbIE HEU30EXK-
HBl IpU UPPOBON 00pabOTKe, CKAa3BIBAIOTCS, MPEXkKAE BCETO,
Ha pa3pelIaroleil CHocOOHOCTH MaTPUYHOTO KOMMYTAaTOpa.

s mudpoBoro Tpakta 00pabOTKHM CUTHANA B MYJIbTHII-
JeKcopax OOBIYHO MPHUBOJIUTCS MapaMeTp pas3pelieHus, He
IIPEBBIIAIONINM, Kak npaBuio, 1024x512 nukcenen ansa dep-
Ho-0Oenoro n3zobpaxenus. [Ipu nudposoit o0paboTke, B OTIHU-
qye OT aHaJOroBOW, He TpedyeTcs CHHXPOHM3AlMU Ipolecca
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MePEeKIIOUEHUsl. BhIXOIHbIE BUIEOCUTHAIBI MAaTPUYHOIO KOM-
MyTaTopa CHHXPOHM3HUPYIOTCS NMpH 1U(poBOi 00paboTke BHE
3aBUCHUMOCTH OT BHEIIHUX CUTHAJIOB CUHXPOHHU3AIMH.

[To cmocoby opraHM3anud MaTpUYHbIE KOMMYTATOPBI
JeNATCS Ha MOHOOJIOUHBIE (B TOM YHCIIE€ U yJIaJ€HHbIE) U MO-
TyJbHBIE.

MonynbHble MaTpUYHbIE KOMMYTAaTOpPHI BBIIIOJIHEHBI B
Bujie OJoKa C MOJYJBHO HapallMBaeMoil opraHuzanueid u
yAOOHBI JUIsl TPUMEHEHUSI HA 00bEKTaX C OYeHb OOJIBIIION KOH-
LIEHTpalKel TeJeKaMep B JOCTaTOYHO KOMIIAKTHOM IPOCTpaH-
ctBe. HemoctaTrkoM Takux cuUCTEM SIBISIETCS ype3MepHasi eH-
Tpajln3alys yIpaBJIeHUs.

MonynbHas opraHu3anus MpeArnoiaraeT CBeJIeHUEe Bcel
BUICOMH(OPMALIUN B €AMHBIA LIEHTP. 3/1eCh CleAyeT UMETh B
BUJy, YTO IPOKJIAJKa JIMHUN CBS3M — BeCbMa TPYJOEMKUN U
noporocrosimuii npouecc. Ilorpedutenn nHpopmanuu B cuc-
TE€Max TeJIeBU3MOHHOTO HaOJIOJEHHUs Ha OOBEKTax 4acTo pas-
HECEeHbl TEPPUTOPHUATIBHO, U TOIJla CTAaHOBMUTCS HELEIEeco00-
pa3HbIM MOCTPOEHUE MOJYJIbHBIX CUCTEM. B pacnpeneneHHbIX
CUCTEMAaxX IpPEAIOJIaracTcs pa3MeEIleHUE yNaJeHHbIX MaTpud-
HBIX KOMMYTaTOpPOB B JIOKaJbHBIX 30HAX.

VYnaneHHble MaTpU4YHBIE KOMMYTAaTOpPBl KOMMYTHPYIOT
IpyNbl yAAJEHHBIX TeJeKaMep U YIPaBIISIFOTCS MO KOMaHIam
U IporpamMmaM C €IUHOro LEeHTpa. B 3TOM ciydae oT rpynn
yAaJEHHBIX TeJIEKaMep B LIEHTP TSHETCS HEOObIIOEe YUCIIO Ka-
Oeneif, Mo KOTOPBIM MepeaeTcs yke npeaBapuTesbHo 00pado-
TaHHas yJaJeHHOW Marpuueil nadopmanud. Ilo Bo3MoxxHOCTH
MHTETPallui CYLIECTBYIOT JIB€ OOJbIIME TPYMIbl MAaTPUUYHBIX
MYJIbTUIUIEKCOPOB: aBTOHOMHbIE (Stand Alone) u uHTEerpu-
pyemsbie (On Line).

MatpuyHble KOMMYTATOpbl TpeAHa3Hau€Hbl Ui IIO-
CTPOEHUS THOKUX U JIETKO HAapallluBAaeMbIX CUCTEM OXPAHHOTO
TEJIEBUICHUS.

[Tpu BBIOOpE TOrO MM MHOTO YCTPOMCTBA yHpaBJICHUS U
koMMyTauuu npoektupoBuky COT HeoOxonuMo 3HAThH clie-
Jyroliee:
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-KaKo€ YCTPOMCTBO YIPaBJICHUS U KOMMYTAIUU JTOJDKHO
ObITh B cucTeme?

[Ipn HEOOXOAMMOCTH 3amUCH U300paKEHUMN C TEJIEBU3H-
OHHBIX KaMep YHCIOM /10 4 UCHOIB3YIOTCS KBaAPATOPHI (BO3-
MOHO, COBMECTHO C CHCTEMOW CHTHAJU3AIIMH), & YUCIIOM OT 4
10 16 — BU1I€OMYJIBTUILIEKCOPHI.

-HeoOxoauma nu cBsizb COT ¢ cuctemMoii OXpaHHOUM CHT-
Haju3amuu?

Ecnu cBs3p HeoOXxoamma, TO B JIIOOOM THIIE yCTPOMCTBA
yOpaBleHUs] U KOMMYTAIlMH JOJKHBI OBITH BXOJABI JUISL TIOJ-
KJIFOYEHHUSI U3BEHIaTeNed OXPAaHHON CUTHAJIW3alMd U BBIXOJbI
JUISL yIIPaBIEeHUS! BUACOMArHUTO(OHOM HIIH OTIOBEIATENIEM.

-BO3MOXKHO JI B JTAJTbHEHIIIEM PACIIMPEHUE CUCTEMBI?

Ecnu B nanpHEHIeM mpeanosgaraeTcsl paciiupeHue CUc-
TEMBI 32 CUET MOJKJIFOUCHHUSI IOTTOJIHUTEIbHBIX TeJIEBU3NOHHBIX
KaMmep, HEOOXOAMMO MpPEeILyCMOTPETh YCTPOICTBA ¢ OONBIINM
KOJIMYECTBOM BHUJICOBXOJIOB M «TPEBOXKHBIX» BX0A0B. Hampu-
Mep, €CIIH NMPOEKTUPYEMYIO CUCTEMY M3 8 TEIEBU3MOHHBIX Ka-
Mep B JalbHEUINIEM MPEArnoaraeTcst pacumpsTs 10 16, To pe-
KOMEHJIyeTCSl Cpa3y 3aJ0KUTh B MPOEKT CHUCTEMbI BHUJIEOKOM-
MyTaTop Ha 16 BXOOB.

-HeoOXoAuMO 1 (POPMHUPOBATH HECKOIBKO HE3aBUCUMBIX
MOCTOB OXpaHbI?

[Ipy MONOKUTENEHOM OTBETE HAa JAHHBIM BOINPOC PEKO-
MEHJIyEeTCSl B KAU€CTBE YCTPOICTBA YIIPABJICHUS U KOMMYTAIlUU
MPUMEHATh MATPUYHBIN KOMMYTATOP.

O6pa3bl MaTpUYHBIX KOMMYTATOPOB W TMYJBTOB YIIPaB-
JICHUS TIPE/ICTABIICHBI HA PUCYHKE 6.
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MaTpUUHbIA KDMMYTATOP
Videotec SW1a405M

Linbpoeoid NynbT
Videotec DCS2

Lmdpoeoid nynbT Videokec DCS3

TeneMeTpUUeCKWA NYNbT

Knaeuarypa ynpaeneHms Videotsr DONTTH

Yideotec CBZ-220

Puc. 6 - Mampuunvie xommymamopbsl u nyibmul YnpaseieHus



2.2.7. Inpposbie COT Ha 0a3e NepCOHATBHOIO KOM-

nblTepa

[Ipumenenne xkomnbroTepHol TexHUkH B COT BbIBOAMT
MIOCJIETHUE HA COBEPLICHHO HOBBIN KAYECTBEHHBIN M TEXHHUYE-
CKull ypoBeHb. B Hacrosiee Bpemsi HaOIOgaeTcs MOBCEMECT-
Heli niepexoa k COT, mocTpoeHHbIM Ha 0a3e MepCcOHATbHBIX
koMmiboTepoB (I1K) nnu cnennanu3npoBaHHbBIX EPCOHATBHBIX
KOMIMbIOTEPOB. Takue CUCTeMbl MOTY4YMIM Ha3BaHHE «IU(PPO-
BbIXx COT».

TunoBas COT na 6a3e I1K BkirouaeT B CBOH cocTaB oI
HY WIHM HECKOJBKO IUIaT BHUJE03axBaTa M MpOrpaMMHoOe olec-
neyenue (cm. Puc. 7).

dnelw-HaKonuTens ¢
onepauMoHHOH
cuctemon u NO

"XBocT” And
NOAKMOYEHNS Mnata Bupeosaxsara COT

BHASOKaMep

Puc. 7- Ooun uz sapuanmos komnnexmayuu COT na b6aze IIK

I[Ipu mnoctpoenun wudpossix COT pexomenayercs

40



MPUMEHSTh MPOrpaMMHOE oOecreueHne, (yHKIMOHUPYIoIIee
0] yNpaBJIEHUEM OIEPALMOHHON cucTeMbl Ha Oaze «Linux».
Cpemu COT Hna 6a3e «Linux» mpearnoyTeHue cieayer OTaaBaTh
TEM CHCTEMaM, KOTOpBIE CIELUAIU3UPOBAHBI I PELICHUS
OXpaHHBIX 3a/1a4, T.€. U3 HUX UCKITIOUEHBI JIMIIIHIE POTrpaMMHBbIE
KOMIIOHEHTBI, a OCTaBIIHECS KOMIIOHEHTHI ONTHUMH3UPOBAHBI
M0 TPOU3BOJUTEILHOCTH I 0OpaOOTKM TMOTOKOBOWM BHJIEO-
uHpopmanuu. J[aHHOE TEXHHYECKOE pEeLIeHHE MO3BOJSET 3a-
uuTUuTh nporpamMmmuoe obOecrieuenue COT OT BpemoOHOCHBIX
IIPOrpaMM U «BHPYCOBY.

Taxxke mpennodreHue cieayeT OTAaBaTh CUCTEMaM, KO-
TOpBIE MOCTABISAIOTCS B NPEAyCTAaHOBIEHHOM BHjE Ha (iem-
HakKomuTese. DTO HUCKIIOYaeT HEOOXOAMMOCThH BBIOJHEHUS
TPYAOEMKHUX IPOLEAYpP YCTAaHOBKH OIEPALMOHHON CHCTEMBI,
IIEPBUYHOM €€ HACTPOWKHM W HWHCTAULILUU IIPOrPaMMHOTO
obecnieuenuss COT. Kpome Toro, Takue cucTeMbl, Kak MpaBH-
J10, JTy4IlI€ 3alUIIEHBl OT HEKOPPEKTHBIX JEHCTBUN OIlepaTopa,
a B cilydae Jito0oro c6osi 10CTaTOYHO BBIIIOJIHHUTH Iepe3arpys-
Ky IIK.

[lpumenenne 1MQPOBBIX  TEXHOJNOTMH  3HAYMTENIBHO
pacmupuio Bo3MoKHOCTH pazpabotunkoB COT, kak B yactu
00pabOTKM BUIECOCHIHANA, TAK U B YaCTH PEATU3aLUM JIOTHUKH
paloTel cuctemsbl B 1ies0M. PaccmoTpum QyHKIMHM 1UPPOBOI
COT B cnenyromem nopske:

-00s13arebHble QYHKIUY;

-pexoMeHyeMble (GYHKIINY;

-IIepCIEKTUBHbIE (PYHKIINH.

2.2.7.1. Ob6si3arenbHblie pyHkuun nugpossix COT

[Mudposas COT pomxHa obecrieynBaTh:

-pYHKIMIO MHOTO’KPAHHOTO pPEKUMa HaAONIOJCHUS Ha
OJTHOM MOHMTOpE, Bbl1ady MH(opMauu o Homepe (Ha3BaHUM)
30HBI HAOTFOICHUSI W/WUJIH BUICOKaMEPHI,

-aBTOMaTHYeCcKoe BKJIIOYEHHE BMJEOKaMephbl Mo cpada-
TBIBAHUIO JIETEKTOpPA JBM)KCHUS WIH 10 CUTHAIY OXPaHHOTO
W3BeIlaTeNs;
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-BO3MOKHOCTb MOJIKJIFOUEHUS 00Jiee OJJHOTO MOHHUTOPA K
onHomy IIK;

-BO3MOXXHOCTH «IIPEITPEBOKHOI» 3amiCH BUICOUH(OP-
Maruu (Havaro 3armcy JI0 TOJTyYeHHUs CUTHAJIa TPEBOTH);

-BO3MOXKHOCTb 3allMCU M300pa’keHHsl C BHIOpAaHHON BU-
JIeOKaMephl;

-BO3MOXXHOCTb BOCITPOM3BEICHUS 3alHMCcaHHONW HH(DOp-
MaIlMH [0 BPEMEHHU WJIH 110 3aIMCH Ky pHaia COOBITHI;

-BO3MOXXHOCTb OJHOBPEMEHHO MPOU3BOJUTH 3alUCh H
BOCTIPOW3BE/ICHHSI BU/ICOJIAaHHBIX B COOTBETCTBUHU C IPaBaMHU
JOCTYTIa K HH(POPMAIIHH;

-BO3MOXKHOCTb 3aIICH «I10 KOJIBILY» C aBTOMAaTHYECKOM
nepe3anuchbio Hanbosee cTapoi HHPOPMALIUU HOBOIA;

-BO3MOKHOCTbh COXPaHEHMsI MPOU3BOJBHBIX (parMeHTOB
apx¥Ba Ha CTOPOHHEM HOCHUTEJIE;

-HaJIM4ue BCTPOEHHOTO JIETEKTOpa JBMXKEHHUS C BO3MOXK-
HOCTBIO 337aHusl He MeHee 10 30H Js OHON BHIEOKaMEpHI C
WHAVBUAYATbHBIMU HACTPOHMKaMU IapaMEeTPOB YYyBCTBHUTEIb-
HOCTH;

-FIMETh PyCCKOE MEHIO HACTPOUKH/YIIPaBICHUS;

-UIMETh pyCCKHME 00O03Ha4YeHHs] Ha OpraHax YIpaBlICHUS
MpU UX HATUYUK (HAIpUMep, MyJbT YIPaBIECHUS TOBOPOTHHI-
MU KaMepamH);

-UMETh BO3MOXKHOCTh BBIZIaBaTh OCOOBIE "TpEeBOXKHBIC"
TUTPBl WIM CUTHAJ TPEBOTH MPH HAPYLIEHUU OXpPaHsAeMOH 30-
Hbl uiu HeucrnipaBHoctu COT;

-TIPEIOCTABIATh JTOCTYII OIEPAaTOPOB K YIIPABICHHIO IO
WHANBUAYATbHOMY MapoJIio;

Kpome Toro, 11t 00beKTOB cpeiHel 1 OONbIIONH EMKOCTH
(6onee 16 kamep) HEOOXOIUMO HUMETH BO3MOXKHOCTH OOBEIH-
HUTbH CHUCTEMY, COCTOAIIYIO U3 HECKOJBKUX MOJCUCTEM, C pac-
NpeaeéHHBIM YIPaBICHUEM, M0/l €IMHOE YIpaBlieHHE, C CO-
XpaHEHHEM BO3MOXKHOCTHU JIOKATBHOTO paclpeieI€HHOr0 KOH-
TPOJISL ¥ YIIPABJICHHUSI.
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2.2.7.2. Pexomenayembie pynkuun nugpossix COT

PexoMenayercs Hanmuuue cienyrommx (QyHKIuid B mud-
poBeix COT:

-peructpanys U BOCIPOHU3BEJCHHE 3BYKOBOM HMH(pOpMa-
LIUA CUHXPOHHO C BUJEO/IaHHBIMU;

-BO3MOYKHOCTb CHHXPOHHOI'O IO BPEMEHHM BOCIIPOU3BE-
JICHUs] BUJIEOapXHBa OT HECKOJIbKMX BUAECOKAMep, MOJIKIII0OUEH-
HbIM K paznuuHbIM [1K, 00beIMHEHHBIM JTOKATBbHOW BHIYHCITH-
TEJIBHOM CETHIO;

-BO3MO>XHOCTh B3aWMOJICUCTBUA C YyJAJICHHbIMU [P-
CepBEpaAMHU T10 JIOKAJTbHON BBIYMCIUTEIBHOU CETH;

-HaJIMYME JIETEKTOpa OCTaBIICHHBIX MNpeaMeToB. JleTek-
TOp OCTaBJIEHHBIX MPEJAMETOB — BBIJIAET CUTHAN TPEBOTH IPHU
BBISIBIICHUH IIPEIMETOB C YKa3aHHBIMH ITapaMeTpaMH, KOTOpPbIE
OBUIH TOMEIIIEHBI B OXPaHIEMYIO0 30Hy U HaXOMAsTcs B Hell 0e3
JIBUKEHUS.

-BO3MOKHOCTb ITUKJIMYECKOI0 MPOCMOTpa KaMmep U Mpo-
IrpaMMHUpPOBAaHUSA LHMKJIOB MpocMOTpa (TOCIEeI0BATEIbHOCTH
BKJIIOYEHHS KaMep M BPEMEHHU HAOIIOICHUS TS KaXKI0M KaMephl);

-aBTOMaTUYECKUI Pa3BOpPOT IUIaTGOPMBI KaMmephbl HIN
HEMOCPEICTBEHHO MOBOPOTHOM KaMepbl Ha TPEBOXKHBIA yda-
CTOK WJIM ABWXKYIIHICS 00BEKT (MIPH UCIOIB30BAHUU JIETEKTO-
pa ABUKEHUS);

-3a7laHi€ M BbIOOP HECKOJBKUX IMPEIyCTAaHOBOK IS IMO-
BOPOTHBIX Kamep;

-BO3MOYKHOCTb 3aIIUThI OT Iepe3anucu (HparMeHTOB BHIEO-
apXxuBa, HA KOTOPBIX MPUCYTCTBYET BaXkHast WH(GOpMAITHS;

-BO3MOXHOCTh ABTOMAaTHYECKOI'O YJYYIIEHUs KayecTBa
3aIHUChIBAEMOTO 10 TPEBOre M300pakKEHUS IyTEM YBEINYECHMUS
YacTOThI 3allMCU KaJpoOB M pa3pelleHus 3alKChIBAEMOro H30-
OpakeHus;

-BO3MOXKHOCTh CO3/1aHMsI Tpa)UuecKoro IUlaHa OOBEKTa
OXPaHBI;

-aBTOMATUYECKUN BBIBOJ BUICOMH(OpPMAIIUN W/WIHU TIIA-
Ha OOBEKTAa Ha MOHHUTOpP B ClIy4ae BO3HHKHOBEHHUS CHTHaja
TPEBOTH.

[Ipumep IP-Buzneocepsepa npeacTaBieH Ha pUCyHKe 8.
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Puc. 8 - Yoanennuwuii IP-6udeocepeep 6 mepmoKodlcyxe ¢ 603MOACHOCHBIO
83aumooeticmesus uepesz WiFi kawnan.

2.2.7.3. llepcnexktuBHbie pynkunu uudpossix COT

B nepcnextuBHbIX paspadorkax uugposas COT nomkHsl
obecrieunBaTh LUQPPOBBIE BOJASHBbIE 3HAKU (LUPPOBBIE OTIE-
gatku naneleB - digital fingerprinting), uiau/M KOHTPOIBHYIO
CyMMy (KOrja KOHTpOJIbHasi CymMMa oOpasyeTcst U3 u3o0paxe-
HUS TI0 AITOPUTMY, OCHOBAaHHOM Ha YHHKAJIGHOM HU(MPOBOM
Kitoue). B kaxaplit kaap 1okHa ObITH BBeJleHa MH(pOpMAaIHs
0 MeCTe ChEeMKH, JaTe, BpeMEHH, BHJIE 000PYI0BaHUS Ha KOTO-
POM IPOM3BOJUTCS 3aIUCH.

Kpome Toro, mudpossie COT Moryt peamn3oBHIBATH
CJIO’)KHBIE alITOPUTMBI 00pabOTKM BHUAECONOTOKA, HAMPHUMED,
JETEeKTUPOBAHNE W TPACCUPOBAHHE JBIKYIIMXCS OOBEKTOB
(cm. puc. 9).

[Tepeuncnuth Bce BO3MOXHBIC QyHKINU yugpposou COT
MPAKTUYECKH HEBO3MOXKHO, IMO3TOMY B KadecTBE IpHMepa
nipuBeieM JIIh GyHKIun yugposoit COT 6 percume «oxpanay.
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Puc. 9 - Ilocnedosamenvrocms onepayuil, 8bINOIHAEMbIX MOOYIEM OemeK-
mupoganus u mpaccuposarusi 06vekmog o1 COT.

B pexume "oxpana" mpu cpaGaThIBaHUM OXPaHHOTO M3BeE-
1aTess Ha 3KpaH MOHUTOPA BBIBOAMTCS IUIAH KOHTPOJIUPYEMOI
30HBI M CPa0OTaBIIMK M3BEIIATENb, H300paKEHUE OT YCTAHOB-
JIGHHOW B 9TO# 30HEe Kamepbl. CHucTeMa MOXKET BBITIOIHSTh
GyHKIMH TU(POBOTO BUACOJECTEKTOpA ABW)KEHMS, YIPABIATH
peXMMaMHM 3aIlMCH, BOCIIPOU3BEICHUS U BBIBOJA N300paKEHUS
Ha JKpaH, MPOrpaMMHPOBATH AJTOPUTMBI HAONIOJCHUS, OXpa-
Hbl U BUJCOPETHCTPAIlMM B €XEAHEBHOM U €KEHEIEeIbHOM
LUKJIaX, aBTOMAaTU4YeCKH (UKCUPOBATH MOBPEXKICHHUS Kamep,
KOMMYHHKAIIUA W Jpyroro mnepudepuitHoro oO0opyaoBaHUS,
peanu3oBaTh CMEIIAHHBIA PEKUM OXPaHBI/HAOMIOJCHUS U T.II.
@OyHKIMOHAIbHBIE BO3MOXKHOCTU U 3(PPEKTUBHOCTh KOMIIbIO-
tepHbix COT Hammydmmm o0pa3oM MpOSBISIOTCS MPU OPTraHu-
3alMU € UX MTOMOUIBI0 HHTETPUPOBAHHBIX CUCTEM OXPaHBbI.
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2.2.8. IP-xkamepbl

[Ton IP-kamepoif moHMMarT HU(POBYIO BUIEOKAMEpY,
0COOEHHOCTBIO KOTOpOM SIBJIE€TCS Iepelrada BHIECONOTOKA B
uudpoBoM popmare no cetu «KLAN», «WAN», «Internety. SB-
JIISICh CETEBBIM YCTPOMCTBOM, KaX/1asi CETEBasi BUIECOKAMEPa UMe-
eT cBOl coOcTBeHHBbIN [P-anpec, BeruncianTenbHble QyHKIUH, U
BCTPOEHHOE IPOTrPaMMHOE OOECIeueHue, YTO MO3BOJISAET el
¢yunkimonuposath kak IP-cepsep, FTP-cepsep, FTP-kiueHT u
ket e-mail. [lomp3oBaTenu MoryT oOpamiathcs K Kamepe To-
cpenctBoM crangaptTHoro WEB-Opay3sepa.

B ornnume oT aHAJIOrOBBIX KaMep, MPHU HCIOIb30BAHUU
[P-xamep, mocie nmosyd4eHus: BUJEOKaapa ¢ MaTpULbl KaMepHI,
n300pakeHrue OoCTaércsi MUGPOBBIM BIUIOTH 10 OTOOpaKEHUs
Ha MOHHTOPE.

Kaxk npasuiio, nepen nepenayeit, oJIy4eHHOE C MaTPUILIbI
n300pakeHNe CHOKUMAETCS C MOMOIIBIO MTOKAAPOBBIX MU MOTO-
KOBBIX METOJI0B BHeoCkaTus. CyIlIeCTBYIOT CIEeHUaTU3UpPO-
BaHHbIe [P-KaMepsl, ocyniecTBIAOIUE NIEpeJady BHIEO B He-
ckatoMm Buje. Takue kaMepbl 0OBIYHO UCHIOIB3YIOTCS VISl IPO-
BEJICHMSI HAy4HBIX UCCIICJOBAaHUM MM B CIy4asX, KOrJa Kade-
CTBO M300pakeHUs SBJISIETCSI MPUOPUTETHOM 3ajadeld mo oT-
HOILIEHUIO K JPYT'MM IIapameTpam.

bnaronapst tomy, uto IP-kamepam He TpeOyercs mepena-
BaTh aHajoroBelii curHain B ¢opmare PAL wimm NTSC, B IP-
KaMepax MOTYT HCIIOJIb30BaThCsl OOJBIINE pa3pelieHus], BKIIO-
yasi MmeranukcenabHble. CyIIecTBYIOT KaMepbl C METaluKCelb-
HbIMH pazpemienusMu: 1280x1024, 1600x1200 u Gosee BbicO-
KMMH pazpemieHussMu. OJIHAKO, THUIIOBBIM DPa3pelEHUEM JUIs
CEeTEBBIX Kamep sABisieTcs paspeuieHre 640x480 Touek.

Ocob6enHocTbio [P-kamep siBisieTCs BO3MOXHOCTH IEpe-
JaBaTh BUJEOKaaphl ¢ Oosblioi yactoroil. CymectBytoT IP-
KaMepbl ¢ 4acToTOM nepegauun Oosnbiie 60 KaJpoB B CEKYHIY.

Haubonee coBpeMeHHbIE CETEBblE BHJIEOKAMEpPHI BKIIO-
Yal0T U MHOTO JPYTHX MPUBJIEKATEIbHBIX (PYHKIUH, TAKMX KaK
JETEKTOp JBUKEHMSI, BXOJ/BBIXOJl TPEBOTH, padoTa C MOJIEMOM
U T.I.
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VYerpoiictBo u puHnMn padotsl [P-kamepst (cM. puc. 10).
OO6b14HO B cocTaB [P-kaMepbl BXOJAT clelyrolue KoM-

ITOHEHTBHI:

-MaTpHIIa;

-00bCKTUB;
-ONTUYECKHUI PUIBTD;
-TIaTa BHJI€03aXBara;

-0JIOK KOMIIPECCHH (CKATHS) BUICOU300paKEHUS;
-IIEHTPAJIBHBIN IPOLECCOp U BCTpOoeHHBIN [P-cepBep;

-03Y;

-(IIAII-IaMsATh;

-ceTeBoi UHTEpPeEiic;
-TIOCIIEI0BATEIIHLHBIE TIOPTHI;
-TPEBOXHBIE BXOJIbl/BBIXO/IbI.

==

_,-._igjf‘

Baox caatna

Baox ommdpoekn

| Ethemet
IlenTpamsHelii
TIPOLIECCOP COM-mopT
T I
& .nomm- Baox
MaMATH 03y BEXOIDES
BELIXOODE

ObpexTiE / T
IB3C-marprma

OnrHy eckil QI TP

Puc. 10 - Yempoiicmeso

IP-kamepul

B xauectBe oTonpuemnrika B 6onbinHcTBE [P-Kamep B
Hacrtosiiee Bpems npuMensiercs CMOS-marpuiia. B Texauye-
ckux mapamerpax IP-kamepbl OOBIYHO yKasbIBarOT (opmar
MaTpUIbl (JUIMHA AMAroHald MaTPHIbI B JOHMax), YUCIo 3¢-
(EeKTUBHBIX MMUKCENEH, TUIl Pa3BEPTKH, UyBCTBUTEIBHOCTb.

OOBeKTUB — MpeJHA3HAYEH AJIS MPOSUPOBaHUS U300pa-
KEeHUs1 0O0beKTa HaONIOJEHUS Ha CBETOUYBCTBHUTEJIBHBIN dJie-
MeHT [P-kamepsl. OT npaBUIbHOCTH BbIOOpa OOBEKTHBA 3aBU-
CUT Ka4yeCTBO BHcoM300paxkeHus1, nmojydaemoro IP-kamepoii.
YacTo 00BEKTHB BXOJIUT B KOMIUIEKT OCTaBKH [P-kamepsl.
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Onrtruueckne uHGpaKpacHble OTceKaronme GUIbTPhI, KO-
TOpbI€ yCcTaHaBIMBaIOT B [P-kamepsl, mpeacTaBisioT coboii on-
THYECKH TOYHBIC TUIOCKOTAPAJUICIbHBIC TUTACTHHKH, MOHTH-
pyemble cBepxy MaTpuibl. OHM pPabOTaOT KakK ONTHYECKUE
HU3KOYACTOTHBIE (PUIBTPHI C 4acTOTOM cpe3a okomo 700 HM,
BONMM3U KpacHoro 1Beta. OHM OTCEKArOT WHPPAKPACHYIO CO-
CTaBIISIIONIYIO CBETOBBIX BOJIH, OOECIeYrBasi TEM CaMbIM IIpa-
BUJIbHYIO I[BeTOomnepenayy [P-kamepsl. OnHaKo BO MHOTHX uep-
HO-Oenbix [P-kamepax Takue (GUIBTPHI HE UCTIONB3YIOTCS, OJa-
rozapsi 4emMy JocThraercsi 0ojiee BBHICOKAs 4yBCTBHTEIBHOCTD
IP-kamepsl.

[Tnara BumeosaxBaTa (OJIOK OIMU(PPOBKH) OCYIIECTBISIET
npeoOpa3oBaHKUe aHAIOTOBOTO AIIEKTPUUECKOTO CUTHANA, chop-
MHPOBAHHOTO MaTpHIlEeH, B ITUGPOBOM GopMmar.

[Tpu oundpoBKKM HMMeEET 3HAYEHUE PA3PSIHOCTH MpUMe-
Hsiemoro AL, ot 3TOro 3aBUCHUT TOYHOCTD MPEACTABICHHS CHUT-
Hayia B upoBoil popme (MpeanouTuTeabHbIM sBisieTcst 10-12
paspsnaoe ALIIT).

bnok xommpeccun BBIOJHSET CKaTHE OLM(PPOBAHHOTO
BUJICOCUTHAJIa B OJIUH U3 QopMmaToB ckatus. brmarogaps cxka-
TUIO COKpalllaeTcsi pa3Mep BUAEOKaIpa. DTO HEOOXOTUMO IS
XpaHeHUsl U Tepenadyn BUAeOn300pakeHus mo cetu. Yacto BoO
n30eKaHNe TEepPEeNoHEHUsI CETEeBOro TpaduKa COKPALIAroT
o0beM mepenaBaemMoil MHGOPMAIMK, CHHKACT YacTOTy Iepe-
a4l KaapoB MO ceTH, Jubo paspemieHue kaapoB. [loaTomy
MPOMYCKHAsi CIIOCOOHOCTh CETH, MCIIOJIB3YEMOM /IS Tepeiadun
JTAHHBIX, BO MHOTOM OTIPEEIISeT KaueCTBO BUACON300PAKEHHS
Mpy Ucnodib3oBanuu [P-xamep.

CereBoit Hurepdeiic cmyxur mis mojakmtoueHus [P-
KaMepbl K CeTH.

@OmAII-IaMATh 03BOJSIET OOHOBIISATH YIIPABIISIONINE ITPO-
rpammel 11 [P-kamep.

O3Y ciyXuT ais XpaHeHHUsS BPEMEHHBIX JAaHHBIX, KOTO-
pble TEHEPUPYIOTCS MPH BBHIMOIHEHUH YIIPABISIFOIIUX IPO-
rpaMM, M TIOJIb30BAaTEJIbCKUX CKpPUNTOB. MHorue [P-kamepsl
MMEIOT TaK Ha3bIBaeMbIi BHaeoOydep. Ito yacts O3V, 3ape-
3epBUPOBAHHAS ISl 3alTUCH ¥ BPEMEHHOTO XPAaHEHUS CHATHIX
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[P-kamepoit Buneokanpo. Muadopmarus B BumeoOydepe 00-
HOBJISIETCS ITUKIMYECKH, T.€. HOBBIM KaJp 3aMUChIBA€TCS BMe-
CTO caMmoro craporo. OTa ¢yHKIuUsS Heobxomuma, eciu [P-
KaMmepa BBINOIHIET OXpaHHOE BUCOHAONIOICHNE, TTOCKOJIBKY
TO3BOJISIET BOCCTAaHABIMBATH COOBITHSA, TPEANIESCTBYIOIIUE U
CIEAYIOIIME 332 CUTHAJIOM TPEBOTM C MOJKIIOYEHHBbIX K [P-
Kamepe OXpaHHbBIX TaTYUKOB.

TpeBoxHBIE BXOJBI/BBIXOABI CIyXaT AJs MOIKIIOYECHUS
naTyukoB Tpesoru. [Ipu cpabaTbiBaHUU OJHOTO U3 JTaTYMKOB
TeHepUPYETCsl CUTHAJ TPEBOTH, B PE3yJbTaTe Yero MpoIeccop
KOMIIOHYeT Habop KaJpoB, 3allMCaHHbIX B BUaeo0ydep 110, mocie
Y B MOMEHT TOCTYIUICHUS] CUTHAJIa TPEBOTU. JTOT HAOOp KaJipoB
MOJKET OTChUIAThCS Ha 3afaHHbIN e-mail aapec wnu o FTP.

Cnocoowvl nooknouenus

B Hacrosiiiee BpeMsi - kamepa MOXKET MOJKITFOYATBCS K
CETH HECKOJBKHUMH CIOCO0aMHU, KOTOPhIe 0a3HpyOTCS Ha pas-
JIMYHBIX CTaHAapTax Mepeaayn JaHHbIX.

10/100 Mbit Ethernet

D10 HamboJiee MOMyJSIPHBINA CIOCO0 Tepefaadyd JTaHHBIX.
CymectByeT aBa cranaapra cereir 10 Mbit Ethernet: 10Base2
(c ucmonp3oBaHneM KoakcuaiabHOro Kaodens) u 10BaseT (¢ uc-
10JIb30BaHKueM BUTOH mapel). Cranpapt 10Base2 npumensiercs
kpaiine penko. Crangapt 100BaseTX ucnons3yer BuTyro napy
1 obecreunBaeT CKOPOCTh nepenaun AanHbeix 100 Mout/c.

1000 Mbit Ethernet, Gigabit Ethernet

Ucnone3yromuiics 3aech crangapt 1000BaseTX — sto
ycoBepiieHcTBoBaHHasi Bepcus 100BaseTX. Ortor cranmapt
MIPUMEHSIETCS B OCHOBHOM ISl TIOCTPOCHUS MarucTpaien Jio-
KaJbHBIX CETEH.

CranaapTHble Tejie()OHHBIE MOJAEMbI

DTO JemieBbli U JOBOJBHO PacHpOCTPaHEHHBIN CIOCO0
noaktoueHus: [P-kamepsl k rimobdansHoM cetrn. OCHOBHOM He-
JIOCTaTOK TaKOro CHoco0a MOAKIIYEHHUS — HU3Kas CKOPOCTh
nepenayy JaHHBIX (MaKCHUMallbHasi CKOPOCTh 3arpy3Ku JaHHBIX
nopsiika — 56 k6ut/c). Ilogkmouenue IP-xkamepsl k MomeMy
OCYIIECTBIISIETCS Yepe3 MOCeA0BaTENbHbBIN MOPT.
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ISDN MoaembI

Crangapt ISDN (Integrated services Digital Network)
WCIIONB3YEeTCs ISl mepeadu onudpoBaHHON rpaduKu, ayauo
U BUACOMHGOPMAIIMU U APYTUX HU(PPOBBIX NAHHBIX MO YaCT-
HbIM WJIM OoOmMM HUPPOBBIM TenedoHHbIM ceTsiM. CTaHnapT
ISDN oGecneunBaer mepenady JaHHBIX Ha CKOpPOCTH a0 128
KOUT/C 1O JBYM KaHajaMm.

xDSL mMoaeMBI

DSL (Digital Subscriber Line) — TexHonorus, obecredu-
BalOIasl NIMPOKYIO MOJIOCY MPOMYCKAHUS MO MPOCTHIM MEIHBIM
teneoHHbIM mpoBoaaM. CKOPOCTh Mepenadyd JaHHBIX MOXKET
M3MEHSATHCSI B 3aBUCUMOCTH OT KOMITAaHUH, MPEJOCTaBISIONICH
JTaHHYI0 yciyTy. B cpennem ona cocraBnser 1 Mout/c.

[TepBeiMu 3 cemetictBa XDSL moxemor O6stn ADSL -
mozaemel (ADSL, ADSL 2, ADSL 2+).

ADSL - moziem moakiItoyaeTcsl 4epe3 4acTOTHBIN pasje-
autensb crumtTep (splitter) k Tenedonnoi ceru. Ilpu sTom Te-
nepOHHBIN anmapaT AJs nepenadyd MHPOpMAIUU UCHOIb3yeT
yacToThl 10 4 kI'1y, a Mmogem - 2,2 MI'n u Boliie. TeopeTndecku
cuyuTaeTcs, 4to anuHa tenedonHoi muHuu 10 ATC He nomkHa
IpeBbIaTh 5,5 kwioMerpa. Ha rmpakTuke qajnbHOCTh NEUCTBUS
ADSL - moneMa 3aBHCHT OT KadecTBa Tele(OHHBIX JIMHHA U
cKkopocTH Tniepenadyn uHpopMmaruu. [loaromy ans onpeneneHus
CKOpOCTEW mepeaadyr U MOMEXOyCTOMYMBOCTH KaHajla mepea-
YU PEKOMEHJYETCsl MPOBOJUTh TECTOBBIE HCTIBITAHUS HAJIEK-
HoCcTH paboTel ADSL - Mmoaema.

Cnenyer OTMETUTb, YTO CYIIECTBYIOT Pa3IMYHBbIE THIIbI
moxemoB: ADSL, SDSL, SHDSL, VDSL u 1.1. Moaems! ce-
meiictea ADSL, SDSL, SHDSL xapaktepusyrorcs OOJbIIOM
JTATBHOCTBIO YCTOMYHMBOW paboThl 1Mo cpaBHeHHIO ¢ VDSL -
MOJIEMaMH, HO MEHbIIIEH CKOPOCTHIO MepeauH.

[ToaToMy MOXHO KOHCTaTHpOBATh, YTO, HECMOTpPS Ha
mporpecc B crnocofax mepefaun nHpopManuu 0oiee MO3THUX
MoauuKaIuii MoJeMOB (M30BITOYHOE KOJUPOBAHUE U COBpE-
MEHHBIE BUJbI MOJIYJIAIIMN), B CBOCH OCHOBE BHIHA YETKas 3a-
BHCHUMOCTh JIaJIbHOCTH Tepeaadyd HHPOpMaluu OT OUTOBOMH
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CKOPOCTH B KaHajle, 4YTO He0OXOJUMO YUYUTHIBATh IPU peaib-
HoM pazsepTeiBanuu COT.

B nmnocnegHee Bpems IIMPOKO CTald HPUMEHSIOTCA
VDSL-Mo/1eMbl, TOCKOJIBKY OHM 00Ja/laloT JIy4lIMM codYeTa-
HUEM JAIBHOCTH JIEUCTBHS U CKOPOCTH IEepeadyu M0 CpaBHE-
Huto ¢ apyrumu XDSL-moznemam.

CoToBELIE€ MOEMBI

C mOMOIILI0 COTOBOIO MOJIEMa MOXKHO ITOAKIIOYUTL [P-
Kamepy K Internet, ucrnons3ys coroBble JUMHMM CBs3u. CKo-
pOCTh TIepenayd AaHHBIX OOBIYHO cocTaBisieT or 5 g0 20
KOUT/C, 4TO HE MO3BOJISIET TIEpeaBaTh BUICO B PEalbHOM Bpe-
MEHH.

BayTpeHHue XpaHHIHIIE JAHHBIX

B nekotopeix Mogensix IP-kamep ycraHaBiuBaroTcs 3a-
MIOMHUHAIOIINE yCTPOMCTBA (KapTa MaMsTH WM MajoradapuT-
HBIM JKECTKUN TUCK) YTO MO3BOJISET 3aMKCHIBATh BUEO HETIO-
cpencTBeHHO B [P-kamepy.

TumnoBsie pemnieHus ¢ UCHoyib3oBaHueM [P-kamep npuse-
neHsl Ha puc. 11, puc. 12.

[P-xamepa CBUTYED —
JIOKaJIbHasI CETh

f——
N
(= >\

TOKaJbHBIA MOJIb-
30BaTcClib

Puc. 11 - Cxema pabomwl IP-xamep 8 10kanvHol cemu
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LIMPOKOIIOJIOCHBIH

IP-xamepa CBHUTYED MoaeM
Intern
1 I L L ternet
MapuIpyTH3aTop =~

D

— —
e —— |

JIOKQJIbHBIN yAAICHHBIN
MOJIb30BATENb MOJIb30BATENb

Puc.12 - Cxema padbomwr IP-xamep ¢ enobanvuwix cemetl

K npeumytiectsaM IP-kamep cieayeT OTHECTH:

-IIOCTPOEHUE MACIITAOUPYEMBIX paclpeeNEHHBIX CHC-
TeM BUIACOHAOIIIOICHN;

-OTCYTCTBHE IPUBSA3KU K TEJIEBU3MOHHBIM CTaHIApTaM, H,
KaK UTOT, UCIIOJIb30BaHKE 00JIee BHICOKUX Pa3peIICHUI;

- BO3MOXKHOCTb MCIIOJIb30BAaHUS IIPOIPECCUBHOM Pa3BEPTKH;

- BO3MOYKHOCTb ME€pe/ladyn ayAuONOTOKa MO CETH mapaj-
JIEIbHO C BUAEOMOTOKOM.

K nenocratkam [P-kamep ciieqryeT OTHECTH:

-BbICOKas IIeHa (1ieHa Ha [P-kamepsl, Kak paBUIiIO, BBIIIE
4YEeM Yy aHAJIOTOBBIX KaMep);

-HE0OXOIUMOCTh JIEKOMIIPECCHM BHJICONIOTOKA Ha KOM-
MBIOTEpHOMN TuIaThopMme (KIHEHTE);

-TIOJIBEPKEHHOCTh K BHEIIHEMY BO3JEHCTBUIO IO CETH
(B3110MY);

-anmapaTHoe 3aBUCaHWE (MPU OTCYTCTBHHM (PYHKITUU
Watchdog).

IIpoussogurenu [P-kamep.

[TpousBonactBoM IP-kamep 3aHuMaroTcst Takue 3apyOex-
HbIEe KOMITaHuH, kKak Mobotix, Sony, D-Link, Trendnet, Genius,
Panasonic, Axis u apyrue. B Poccun npousBoautensimu IP-xkamep
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SIBIISTFOTCS KoMmianuu Stream Labs u Vocord u nip.

IP-kamepbl MOXKHO OTHECTH K Kateropuu Bed-kamep. ITo-
HATHE BeO-kamepa sBisieTcss Oosee mmpokuM. Hampumep, k
BeO-kaMepaM kpome [P-kamep OTHOCSATCS M KaMepbl C MHTEp-
deticom USB (cwm. TIpunoxenne K.).

2.3 YcrpoiicTBa perucTpanumn

B Hactosmee Bpems 1QpOBBIE YCTPOICTBA BUIEOPETH-
CTpALMK MPAKTUYECKU TOJHOCTHIO BBITECHWIM AHAJIOIOBBIE yCT-
poiicTBa (aHanoOroBble BUAECOMArHUTO(OHBI). Peanmzarms nug-
POBBIX YCTPOWCTBA BUACOPETMCTPALUU OCYIIECTBIAETCS Ha
0a3e cCrenuaJn3upOBaHHBIX IM(PPOBBIX BHUIECOPETUCTPATOPOB
(DVR) u mudposerx COT na 6aze [IK. C HeOompmmmu orpa-
HUYEHUSMH K YCTPOHCTBaM BHJICOPETUCTPALMH MOKHO OTHE-
ctu IP-kamepbl, oCHalIeHHBIE YCTPOMCTBAMHU 3amucu HWH)Op-
Maluu (KapTa NaMsTH WK KECTKUN TUCK).

2.3.1. Cnennaan3npoBaHHble BU1€OMATHUTO(OHBI

Criernanu3upoBaHHbIe BUAEOMAarHUTO(MOHBI TpeIHA3HA-
YeHbI JUI PErMCTPALUU U JOKYMEHTUPOBAHUS B TEUCHHE JJIH-
TEJILHOTO BPEMEHM COOBITUH, MPOMCXOJSAIINX B OXPaHSIEMbIX
30Hax. BugeomarautopoHsl MOryT paboTaTh B IBYX peXKHUMax:
HENPEPbIBHOM (BpeMs 3allMCH HA CTaHIAPTHYIO BHIEOKACCETY
(180 muH.) - 3 vaca) u npeprIBUCTOM (Bpems 3amucu 24, 480
ni 960 yacoB). B npepbrIBUCTOM peXHUME 3alMCHIBAIOTCS HE
BCE€ KaJphl, a TOJIBKO omnpeseneHHbIe (Tabumia 2).

Tabmuma 2
PexuMBbI 3aNICH HA OIHY KACCETY
Kon-Bo xkanpos
Yacwpl Kanpsi /32 N cexynn
3 BCE KaJIpbl 25/1
24 KOKIBIN 8-i Kaap 3/1
430 Kaxablid 160-i 1/7
KaJp
960 Kaxxnaeid 320-1 /14
KaJp
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[Ipyn 1OKyMEHTMPOBaHUHU BHJICO3ANMCH JOJKEH UCIOJIb-
30BaThCsl TEHEPATOP MAATHI-BPEMEHHU, C IOMOILIBIO KOTOPOTO
OTMEYaeTCsl TEKyLIee BpeMs CYTOK U Aara. BaXkHbIMHU XxapakTe-
PUCTHKAMU BHIEOMArHUTO(POHA SBJISIOTCS €ro pa3perlaromias
CIOCOOHOCTh M HaJIeKHOCTh. YeM BbIle pa3pelieHue, TemM 00-
Jee MeJNKHE JeTald MOXXHO 3aUKCHUPOBaTh, a HAJEKHOCTh
BaXHa IIOTOMY, YTO TaKHC BI/IJIeOMaFHI/ITO(l)OHBI npeaHa3Havc-
HBI JJIsI HETIPEPBIBHOM pabOThl B TEUEHNE HECKOJIBKHX JIET.

OO0pa3ipl aHAJOTOBBIX BHJICOMAarHUTO(OHOB MPEICTaB-
JIEHBI Ha pUCYHKE 13.

‘1.-’

86H VHS TL Recorder

100 /240VAC 50/60Hz

sanuce 16,7 nonen/cex 8 pexvme 244
3AMNUCE 3BYKa B pexmme 404
YyNpaEneHWs ¢ nyneTa

MEHIO H3 PYCCKOM Rabike

YV Y YY

Puc. 13- Ananoeosvle 1enmoynsle 6U0OMAZHUMOPOHDL

2.3.2. Cnennaan3upoBaHnHbie Hu¢poBbie BUACOPeru-
crpaTtopsl DVR

DVR-510 Digital Video Recorder wim nudpoBoii Bu-

JIEOPETHCTPATOp, TO €CTh YCTPOMCTBO, MpPEIHA3HAYCHHOE IS
3amucH BUJEOCUTHANA B IU(poBOM dopmare.
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Paznnyarot:

1) PC-based DVR;

2) Stand Alone DVR;

3) I'm6puanbie DVR, MOryT 0THOBPEMEHHO 3aIIUCBIBATH
CUTHAJI C aHAJIOTOBBIX U ceTeBbIX kKamep (IP- kamep).

PC-based DVR — 3T0 «KOMIIBIOTEpHBIE BUJEOPETUCTPA-
TOPBD», TO €CTh CUCTEMBI, IOCTPOECHHBIE Ha 0a3e NepCOHAIbHO-
ro KkomnsroTepa. OHM COCTOAT U3 CHELMAIBHOTO MPOTrPAMMHO-
ro obecrieueHus MaaThl BUI€03axBaTa U KoMIbtoTepa. JlaHHbIe
BUJIEOPETUCTPATOPhI OoJiee MOAPOOHO PacCCMOTPEHBI B pasjiele
2.2.7. «lUudposeie COT Ha 6a3e mMepcOHATBLHOTO KOMIIBIOTE-
pa».

Stand-Alone DVR-3T0 criennanu3upoBaHHbIE BUIEOPE-
THCTPATOphl, ammapaTsl, CHENHaTbHO pPa3paboTaHHBIE JUIS
HYX]Jl BUJeoHaOmoneHus. B HuUX ucnonw3yercs crenuaiusu-
POBaHHOE ammapaTHOE U MPOrpaMMHOE 00ecTIieyeHHE.

B nanbueiimem noa Stand-Alone DVR Oynem nonumars
rpocto DVR. IIpeumymecrsa DVR:

-BBICOKAsl HaIE)KHOCTb;

-IIPOCTOTA B YIIPaBJICHUH;

-HEOOJIBIITNE Pa3MEPHI.

Henocratku DVR:

-HEBO3MOKHOCTb HapallluBaHus (anrpeina);

-Oosee BbIcOKas 1ieHa 1o cpaBHeHHio ¢ PC-based DVR n,
KaK MpaBUjIo, 60jee CKPOMHbBIE XapaKTEPUCTUKH.

«I'mopuanbie DVR» - anmapathl, criocoOHbIE 3aIUChI-
BaTh CUTHAJIBI OJJTHOBPEMEHHO ¢ aHanoroBbix u [P-kamep. IIpe-
HMMYILECTBO 3TUX allapaTtoB B TOM, 4To y IP-kamep HeT orpa-
HUYEHMsI 10 paspemieHuto B 720%576 Touek, U n300pakeHue
MO’KHO MOJIyYHUTh B HECKOJIBKO pa3 0ojiee YyeTKoe.

O6sryH0 DVR umeror 4, 8/9 u 16 BuIe0oBX0A0B, U3peIKa
BcTpeuvarores 6, 12, 24 u 32-x xanansHbie DVR, HO anmapatTsl
C TaKUM KOJIMYECTBOM BUJICOBXOJIOB CKOPEE MCKIIIOUEHHE, YEM
MIPaBUJIO.

3a4yacTyro, KpOM€ OCHOBHOro BHJEOBbIXxOJa y DVR
HMMEIOTCS JIOTIOJTHUTENBHBIE (darre Bcero 310 BNC-BUICOBBIXO/IbI)
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OHM HCHOJB3YIOTCS JUIsl BBIBOJA B IIOJIHBIM SKpaH «TPEBOXK-
HOI» KaMepbl, B KOTOPOH B JJaHHBI MOMEHT IPOU30ILIO JBU-
xeHue, 1 HasbiBatoTcsi SPOT-Bbixonamu. Y Gojee cepbe3HbIX
DVR nononmHuTenbHBIM BUACOBBIXOA oOJagaeT Oojiee MIUpPO-
KMMH BO3MOXHOCTSMH M yxke HasbiBaercs MATRIX-
BUJICOBBIXOJIOM, Ha ATOT BUACOBBIXOJ MOXHO BBIBOJIUTH HE3a-
BHUCHMBII MYyJIBTUIKpaH U JJaXkKe CMOTPETh HA HeM apxuB. Hau-
OONBLIMI TMOTEHIMal Ha JaHHBIH MOMEHT Yy BHJIEOBBIXO/A
HDMI, xotopsrit no3zonut noakiaroyate FULL-HD monuTop n
MOJTy4aTh N300pakeHne BhICOYAMIIero KauecTna.

Paspemennie u ckopocts 3anucu (ans cranaapra PAL)
SBIISIIOTCSl BAKHEHITMMH XapakTepucTuku jrodoro DVR, onu
COOCTBEHHO 0003HAYAIOT — KAKOI'0 KauecTBa Bbl NOJIYYHUTE BH-
JI€03aIKCh.

CrangapTHBIX pa3pelieHu HECKOIBbKO:

1) D1 720x576 nukcen — camMoe BBICOKOE paspelieHue,
MHa4e Ha3bIBaeTCs «IOJHBIN Kajapy, UCIONb3YeTCs AJs IOJy-
YEHMsI 3aIICH CaMOT'0 BBICOKOTO KaueCTBa;

2) 4CIF 704x576 nukcen — UCHOIB3yeTCs AJiA MOTyYe-
HUS 3aIIMCH BBICOKOT'O KayeCTBa;

3) DCIF 512x384 niukcenr;

4) 2CIF 704x288 mukcen Wi — NoayKaap (Tak Kak Kaap
¢dopmara PAL cocTout u3 AByX modeii);

5) CIF 352x288 nukcen — 4eTBEpTh Kajpa;

6) QCIF 176x144 nukcen. JlanHoe pa3pelieHue WHOTAA
WCIIONB3YIOT MPHU Meperade BUACO Yepe3 CTaHAapThl COTOBOM
cBs3u Tuna GSM.

Ilpumeuanue - CIF (Common Intermediate Format), smo ¢op-
Mam, UCHOAb3YeMblll O CMAHOAPMU3AYUU BEPMUKANLHO20 U 20PU30H-
MAnbHO20 paA3peuieHusl 8 NUKCENAX.

Cxopocrtu 3anmucu DVR BbIpakarores:

-B KOJIMYECTBE KaJIPOB/CEK;

-fps (frames per second) — konu4ecTBO "KaApOB B CEKYH-
ny", MUHOTIa 1O/ ’TUM MOHUMAI0 KOJIMYECTBO mosiei B cek. [lo-
CKOJIbKY Kajp B cranfapte PAL cocTouT U3 IByX MOTYKaApOB,
TO pa3HMIIA B 3aBUCHUMOCTH OT TOTO, YTO MOHHMMAET IO 3TOM
XapaKTePUCTUKONU MPOU3BOJUTENb OTINYAETCA B 2 pasa;
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ips (images per second) —"u3z00pakeHnii B CeKyHIy";

pps (pictures per second) —"KapTHHOK B CEKYHIY".

Takum o0pa3zom, Bce NEpEUYUCIIEHHbIE BbIIE 0003HaYe-
HUS IO CBOEMY CMBICITy MJIEHTUYHBI.

[Ipenen cxopoctu 3anucu g cranaapta PAL -25k/cek.
Pa3penienne u ckopocTh 3aliCH HY’KHO BCETJla pacCMaTpHUBaTh
B COBOKYITHOCTH MEXJy COO0OH, MOCKOJBKY NPOU3BOAUTEND
CTapaercsi yKa3aTb MAaKCHMaJbHOE 3HAa4y€HHE [apaMmerpa,
yMaJluYuBasi, 4YTO MPU 3TOM YMEHbILAETCS WIH CKOPOCTh 3aITUCH
WM pa3pelleHue.

CoBpemennsle DVR, kak npaBuio, UCHONIB3YIOT IS 3a-
IIUCU CTAHJAPTHBIE KOMIIBIOTEPHBIE JKECTKUE AMCKH. XOTH,
CTOUT OTMETHUTb, HEKOTOPbIE MPOU3BOAUTEIN TUCKOB, HAIPH-
Mep Seagate, pa3paboTanyu cCHelHaTIU3UPOBAHHBIE JUCKU IIO-
BBIIIICHHOW HaJIeKHOCTH. Yartie Bcero 3To TUCKH pasmepa 3,5”
(mucku 2,5 yare UCMONb3YIOTCS A MoOMmIbHBIX DVR) u ¢
untepdeiicom IDE nnu SATA. O6s1yno B DVR MoxHO ycra-
HOBHTB OT 1 10 8 nuCKOB (OOBIUHO ILI€HA B Mpaiicax MpUBOIUT-
csi 0e3 ydyera CTOMMOCTH IOJHOTO KOMIUIEKTa TUCKOB). Ilpu-
obperas nucku a1 DVR crouT ybenutbes, Kakue MMEHHO
MapKu PEeKOMEHJIOBaHbI JJIsi TOrO WJIM MHOIO ammapara, U Ka-
KOW MaKCHMaJbHBIN 00beM mojiepkuBaet Bam DVR.

HyxHno yuects, uto aucku ¢ IDE wunTepdeiicom yxe
MPAKTUYECKH HE BBIMYCKAIOTCS, TaK KaK OOJBIIMHCTBO HPOM3-
BOJIUTENICH MEepPenuIn Ha BBITYCK 00yiee OBICTPBIX U HAJEKHBIX
SATA-IUCKOB.

Jna apxuBauuu u nepesanucu Buaeodaitmo B DVR
00bryHO ucnonb3yoT USB unrepdeiic. K USB-nopty MoxxHO
noaktounTh ycrpoiictea USB-flash, USB-HDD, USB-DVD-
RW wu apxuBupoBarts 3anucu Ha HUX. Bo3MOXkeH BapuaHT, Ko-
raa DVR no USB nanpsmyto coenunstorcst ¢ [IK. USB-nopt
ucnonb3yercs Tak xe i1 ooHoBieHus I10 peructpatopa.

RS-485 — stoT MHTEpdeiic npeaHazHaueH IS yrpasie-
Hus. Ero MOXHO MCIIONIb30BaTh U JUIS TOTO YTOOBI MOAKIIIOYATh
KiaBuatypy st ynpasinenuss DVR. JIubo nns ynpasieHus c
perucTparopa NOBOPOTHBIMHA KaMEPAMH.
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OO6b1yHO, Bce DVR umeror TpeBokHbIE BXOJBI U BBIXO-
Abl. OHU UCHONB3YIOTCA Ul NMOAKIIOYEHNS OXPAaHHBIX AAaT4u-
KOB U UCTIOJHUTEIbHBIX YCTPOUCTB.

Yactro DVR o0benunsaoT B cetu. CeTeBble (PYHKIMH
M0/Ipa3yMeBaloOT, MPEXK/IE BCErO:

-TPAHCJISILMS BUJIEO B pEAIbBHOM BPEMEHH;

-TPaHCIISIINS ayaHO0;

-IIPOCMOTp apXHBa;

-apxuBanus (konuposanue 3anuceir ¢ DVR na I1K);

-HACTpOMKA.

Yacrto B o003HaueHnn DVR npucyTcTByIoT pacmupeHus
(Simplex, Duplex, Triplex, Pentaplex). ITog sTumu TepmuHa-
MU IOHUMAIOT:

Simplex — oHOBpEMEHHOE BBINIOJIHEHHUE OJHOW omepa-
Uy (Korjaa HayuHAaeTCsl IPOCMOTpP apXKBa, 3alIUCh OCTAHABIIU-
BaeTCH).

Duplex — BO3MOXHOCTH MpOCMOTpa apxuBa 0€3 ocTa-
HOBKH 3aIlNCH.

Triplex — Tpu onepanuy 0JHOBPEMEHHO — 3TO TPAHCIISI-
1Us1, TPOCMOTP apXuBa U paboTa MO CETH OJJHOBPEMEHHO.

Pentaplex — nisiTe 1 Gosiee onepaiuii 0THOBpEMEHHO (3a-
MIUCh, JIOKAJIbHOE HAOJI0IeHUEe Ha OJHOM MOHHUTOpPE, IPOCMOTP
apxuBa Ha JIpyroM MOHHUTOpE, apXUBallus U ceTeBast paboTa).

HecomuennsiM gocronHctBoM DVR sBnsiercst BbicOKas
3aluTa MPOrpaMMHOI0 OOECHEeYeHUs BUIEOPETUCTPATOpa OT
HEKOPPEKTHBIX JEeHCTBUI omeparopa W IpyObIX HapylleHHH
OIepaTopoM JOHKHOCTHBIX MHCTPYKUMH Ipu paboTe ¢ amnma-
patypoii. JloBoJIBHO HacTo omepartop, ycraHaBnusaeT Ha lIK,
npeaHazHadeHHbI i padotsl B COT, pa3nuyHble HOCTOPOHHUE
¢aitnel 1 nporpaMMbl. OHM BCTYNAlOT B IPOTHUBOPEUHE MEKITY
co0oif, yTo HapyuaeT HopMaiabHOe (pyHKIHOHUpoBaHHe COT.
Yacto mpu 3ToM mnpoucxonuT 3apaxenue IIK paznuynbiMu
«BUpYCaAMM».

C 3T0i TOUKM 3peHUs], CIIEHUATTM3UPOBAHHOE MPOrPaMMHOE
obecneuenre DVR naet ropasno 6omblnyto 3allMIIIEHHOCTb.

O6pa3er DVR npencrasiens Ha B [Ipunoskernu M.
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2.4. YcrpoiicTBa nnepesady TeJICBU3MOHHOIO CHTHAJIA

2.4.1. KanaJibl nepeavu TeJIeBU3MOHHOIO CUTHAJIA

Jns nepenaun teneBuznonHoro curHana B COT moryt
WCIIOJIb30BaThCSA KAaK MPOBOJHBIC, KAHAIBI CBS3HM (KOAKCHAIh-
HbIe Ka0elld, CHMMETPUYHbIE MPOBOJHBIC JIMHUU TUIA «BUTAs
napa», Tene(OoHHbIC JUMHUHU, BOJOKOHHO-ONTHYCCKUE JIMHUN),
Tak U OecnpoBOAHBIE KaHajbl- panuokanHan wiu WK-kanam.
Haubonee ctabuibHas U KauecTBEHHast paboTa CUCTEMBbI 00ec-
MEYNBACTCS MPU HCTOIH30BAHUM BOJIOKOHHO-ONTHYECKHUE ITHU-
HUW ¥ KOAKCUAIBHBIX Kabeseil. OCHOBHBIMH XapaKTePUCTHKA-
MU KOAKCHAIILHOTO KaOelst SBJISIOTCS €ro BOTHOBOE COMPOTHB-
JeHue, AuameTp (Kak MpaBUiio, yeM OOoJIbIle JTuaMeTp Kabers,
TEM MEHbIIIEe 3aTyXaHHsI CUTHAJIa HEM) U TOTOHHOE 3aTyXaHHe
(cm. nmpumevanue), 3p(OEKTUBHOCTb SKPAaHUPOBKH, CTEIEHb
3alUThl BHEITHEH 000M0UKH (OJHON M3 BaKHEHIIUX XapakTe-
PUCTHK SIBJIISIETCS OTHECTOWKOCTH), KIMMATHYECKOE HCIIOJTHE-
Hue. Kak npaBuio, BXOJHbIE U BBIXOJHBIE COMPOTUBIEHUS OC-
HOBHBIX KOoMIIOHEHTOB COT umerot 3Hauenue 75 Owm; T.e. pac-
CUMTaHbl Ha TpPUMEHEHHe Kabelel C BOJIHOBBIM COIPOTHUBIIE-
HueM 75 OM, MO3TOMY IPUMEHSTH JIJIS TIEPEIavul BHICOCHTHA-
Ja kabenu ¢ BOTHOBBIM compoTuBieHneM 50 OM He cremyer.
MakcuMaabHOE PacCTOSHUE OT BHJICOKAMEPHI JI0 NMPHEMHUKA
BUJICOCUTHANIA 3aBHCHUT OT THIIA UCIOIB3YEMOTO KaOemns: uis
PK-75-4 ono ne npessimaer 100 M. Ocoboe BHUMaHHE CIIETY-
€T yAENSATh BBIOOPY KOAKCHATbHOTO KaOels AJisi BHEIIHEro MC-
MOJIb30BaHUS (HA YJIAIE, B HEOTAITUBAEMBIX ITOMEIICHHSX, B
MOMEIIIEHUSAX C arpecCUBHON cpemo u T.m.). DTu Kabemu
JOJDKHBI pa0oTaTh B IIUPOKOM JIMANa30HE TEMIIeparyp
(£50°C), ObITh yCTOWYMBBIMH K BO3ICHCTBHSIM COJHEYHOTO
CBETa, arpeCCUBHBIX Cpej, UMETh 3alIUTy OT MEXaHWYICCKUX
noBpexaeHuit. Kpome 3Toro, Heo6XoauMo ydecTh, UTO pas-
BOJIKA TAaKMX KaOeJiel JOJDKHA TPOW3BOJHUTHCS B CHEIHAIBHO
BBIMYCKAEMBIX AJII HApy>XKHOTO TMPUMEHEHUS! KJIEMMHBIX WU
pacrpeaeuTenbHbIX KOpoOKaxX. Y 100HBIM SIBIISIETCS IPUMEHE-
HUE clielralbHbIX KalOenel, B KOTOPhIX KOaKCHaIbHbIN Kabeahb
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COBMEILIEH C MPOBOJAMHU MUTAHM, WIN Kamep, B KOTOPHIX IO
OJTHOMY KOAKCHAJbHOMY Ka0elo mNepefaroTcs MUTaHue, BU-
JIEOCUTHAIl U CUHXPOUMITYJIBCHI.

ITpu passepteiBann COT HEOOXO0IUMO yUUTHIBATh, YTO
€CIIM BaXKHO Ka4eCTBO CUTHaJIa M paccTosiHue He npebliaet 100-
150 M, TO HYXHO HCHOJb30BaTh KOAKCHAIbHbIN Kalenb. Kak
MpaBWJIO, JIJIsl TIepeJjaul BHICOKOKAUECTBEHHOTO BHIEOCUTHaIA
Kabenu TUMa «BUTasl Mapa» He MPUMEHSIOTCS (B JTaHHOM CITy4ae
MMeeTCs B BUJly aHAJIOTOBBIN BUIEOCUTHAM).

Ilpumeuanue. 3amyxanus evipadicaemcs 6 0b 6 duanazone vacmom
ons cmandapmuol OnuHvl Kabens, (0ovryno smo 100 ¢hymos unu 100 m).
Yem menvute 3amyxanue, mem aydute kabeiv. Bonvuioe 3amyxanue cucHania
CKA3bIGAEMCsl HA nomepe spKocmu u yemxocmu kapmunxu. Hawryywee
Kauecmeo xabeiis Ha Hacmosiujee pemst NOYYAEmcsl ¢ (PU3UUECKU 6CHEHEHHbIM
ouanexmpuxom (gas injected foam polyethylene). On coodepacum oo 60%
6030YUIHBIX NY3bIPLKOS, 30 CHEM 4e20 YMEHbULAEMC s 3amyXanue CUSHALA.

Dhpexmusrocms IKpanuposKu (Wiu RAOMHOCb HABUEKU ONIEMKLL)
svipadicaemcsi 6 npoyenmax. Haunyuwue noxasamenu obecneyusaromcs
couemanuem oniemKku u Qoaveu Ui UCHONb308AHUEM OBOUHOU ONIAEMKU.

CreneHp 3alUThl BHEITHEH 000JIOYKH.

PexoMeHyeTcst NCIIOIB30BaTh:!

-xabenu tuna Plenum (3anosHeHHBINH) UMEIOT OIHECTOM-
Kyl0 000JI0UKYy, B COCTaBe KOTOPOW HCHOJB3YIOTCS CHEIHMAb-
Hble KOMMAyHIbl. JTO oOecrnedyrBaeT HHU3KYI0 TOpPIOYECTb U
JBIMOBBIJIETIEHHE B cily4ae, eclid Kalenb OyAeT MOABEprHYT
BO3JIEHICTBUIO OTHEM;

-HE CO/IeprKalllie rajJloreHoB — Kabelln ¢ HU3KOro Bbljie-
JeHUs AbIMa U mapoB npu HarpeBe. OTCYTCTBHS TaJIOT€HOB B
MaTepuasie 0000uku Kabens TpeOyroT eBponelcKkue MmpaBuia
texHukn Oe3zonmacHoctu (IEC33203 Tect Ha roproyecTs,
IEC61034 tect Ha npimoBbiaenenue, IEC754-1 koppo3nonHas
CTOMKOCTB).

CuMMeTpHUYHbIE IPOBOAHBIE JINHUM TUIIA «BUTAs I1apay.

Ecin Bompoc cTOMMOCTM KOMMYHHKAIIMOHHBIX CeETel
CTOUT Ha IIEPBOM MecTe U paccrosiHue npessimaet 100-150 m,
TO YaCTO aJIbTEPHATUBE «BUTOM Mape» HE HAXOAUTCH.
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«Buras mapa» (twisted pair)- Bua xaOemst CBs3H, Mpe-
CTaBiIsieT cOOOM OJHy WJIM HECKOJIBKO Map H30JMPOBaHHBIX
MIPOBOJHHUKOB, CKPYUEHHBIX MEXIy co00il (C HEOOIBUINM YHC-
JIOM BUTKOB Ha €IMHUILY JJIMHBI), TOKPHITHIX IIACTHKOBOM 000-
7n04koi. CUMMETpPUYHBIE TIPOBOIHBIC JIMHUM THUIA «BUTas Mapa»
B HacTosiee Bpemsi mupoko ucnoibdytorcs B COT. «Buras
napa» BO3HHUKJIA KaK CPEACTBO Tepenadyn nudpoBoi nHdopma-
LMY B KOMIBIOTEPHBIX CETAX, HO TENEPh CTaia UCIOIb30BATHCS
U AJIs IEpeJauM aHAJIOIOBbIX BUJIEOCUTHAJIOB.

Pa3HoBHIHOCTH «BUTOM Hapb»:

-He3aumeHHas «Butass mapa» (UTP - Unshielded
twisted pair) - kakas-1u00 3alIUTa UK SKPAaHUPOBAHUE OTCYT-
CTBYIOT;

-bonprupoBannas «sutas mapa» (FTP- Foiled twisted
pair)- takxe nzBectHa kak S/UTP mpucyTcTByeT oauH 00Ut
BHEIIHUW JKPaH;

-3amumieHHas «Butas mapa» (STP- Shielded twisted pair)
- IPUCYTCTBYET KPaH JJIS KaKJOU Haphl;

-QoaprupoBaHHas  JKPaHHUPOBAHHAs  «BUTAs  Iapay
(S/FTP- Shielded Foiled twisted pair)- ornugaercs ot FTP nHa-
JUYUEM JIOTOJHUTEIBHOTO BHEUIHErO 3KpaHa M3 MEIHOH omn-
JETKH;

-3alllUIIIEHHasl dKpaHUpOBaHHAas «BHTas mapa» (S/STP-
Screened shielded twisted pair)- otmugaercst ot STP Hammunem
JIOTIOJTHUTENTBHOTO OOIIEro BHEIITHETO AKpaHa.

[Ipumenenne kabenst THIa «BHTas Tapa» TpeOyeT Hc-
MOJIb30BAHUS CMENHMAJBbHOTO THIA CHUTHANa, Ha3bIBA€MOTo
muddepeHnranbHbIM (6aJaHCHBIM WM CUMMETPUYHBIM) C UC-
MOJIb30BAHUEM CIELUAIBHBIX MPUEMHHUKA U TIEpeaTYhKa CHT-
HaJja.

Tako# crmoco6 nmepenayn BUACOCUTHATA UMEET CBOU TIpe-
UMYIIeCTBa:

-yJIy4lIaeTcs MOMEXO3alMIIeHHOCTh JIMHUKM Hepeadu OT
HU3KOYaCTOTHBIX MOMeX (B MEpBYIO ouepenb OT CeTeBOil Ha-
Boaku B 50 I'mr);
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-3HAYUTEIILHO YBEIMYMBAETCS JJIMHA JINHUU TPAHCIISILIUH.
Tak nanbHOCTH JIMHUM MEpeJadyu AJis LBETHOrO BUACOCHUTHAja
COCTaBJISIET, Kak mpaBmwio, 701000 M, a mis yepHO-Oenoro —
2000 m;

-IIpUMEHsIeTCs1 OoJiee JeIeBblid Kabeb;

K Henmocratkam kalenst TMIIa BUTAs Mapa OTHOCUTCS OOIb-
1iee UCKaKeHWEe MCXOJHOT0 BHUEOCUIHAIa MO CPABHEHHUIO C KO-
aKchaiabHbIM Kabenem. Hampumep, mpu nepegade Ha paccTOSHUE
2 kM curgain yactoroil 4 MI'1t ociabisiercst Ha 80-120 nb B 3aBu-
CUMOCTH OT UCHOJIb3yEMOM MapKH BUTOU Maphbl.

DTO IPOUCXOIUT U3-32 HATHYUUS:

-npeoOpazoBaTelns curHana (UCIoab3yeTcsl CrenuaIbHbINA
MPUEMHUK U TepeaTINK CUTHAIA);

-Bo3BpaTHbIX noTeph (Return Loss). Bo3BpaTHbie nmoTepu
- 9TO OTHOUIEHHME YPOBHS MPSMOT0 CUTHaJla K YpOBHIO OTpa-
KEHHOT'O CUTHaNa, (eMHHIIA U3MepeHus - 1b);

-00JBIION UHTYKTUBHOCTU JIMHUU THUTIA «BUTAs TIapay,;

-MeHbIIIel CTaOUIBHOCTEH MapaMeTpoB U XapaKTEPUCTHK
«BUTOM MapbD» 110 CPABHEHUIO C KOAKCHAIbHBIM KaOeseM.

[IprieMHUKY U IepeIaTYNKU BUAEO 110 «BUTOW Mape» MOTYT
ObITh KaK aKTMBHBIMM, TaK M IACCUBHBIMU (HE TpeOYIOLIUMHU
nonayu nutanus). [laccuBHbIe ycTpoiicTBa nepeaayu BUIEO IO
BUTOI mape cojepaT TOJbKO COrjacyrolui Tpancpopmarop
1 He 00ecneunBarT He0OXOIUMOT0 KauecTBa Mepeaayu BHIEO
1 Kod(PUIMeHTa MOIaBICHUS MOMEX, a TaKXKe XapaKTepU3y-
FOTCS 3HAYUTENIbHBIM 3aTyXaHUEM MEePEeJaBaeMOro CUTHaJja.

Kak npaBuiio, Takue ycTpoiicTBa 00ecrieqnBaroT nepeaady
BUJIe0 Ha paccTosiHue He Oonee 500-600 M. [Ipu 3TOM naccuBHbIE
YCTPOMCTBA KOMITAKTHBI M HEJIOPOTH, UTO U SIBJISIETCSI OCHOBHBIM
UX JOCTOMHCTBOM, a UCIIOJIb30BAaHUE IMTACCUBHOTO MepeAaTynKa
B KOMIUIEKTE C aKTUBHBIM MPUEMHHKOM TO3BOJISIET YBEIUIUTH
JANbHOCTH Mepeauu BUAeo 1o Butoil nape 10 1000 m.

Kak npueMHuK, Tak M nepefaTdyuk BHIECO IO BUTOM Iape
MMEIOT pa3UYHbIe CPEACTBA HACTPOMKM HA Pa3IMUHYI0 JUIMHY
JIMHUU TEepeayn.

C noMomipio nepexiIoyaress MPOU3BOJAUTCS TUCKPETHOE
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peryiMpoBaHie YpOBHS KOPPEKLHH, COOTBETCTBYIOLIEIO JHa-
[1a30HaM PaCCTOSIHUM.

Bo uzbexanue mopuu o0OpyAOBaHUS HEOOXOIUMO HC-
[I0JIB30BAaTh HA JIMHUAX IEpeladd BUICOCUTHANIA yCTpPOMCTBa
rpo3o3amuTtbl. Yacto yCTpPOWCTBO TpO303alIUTHI  OBIBAIOT
BCTPOEHA B IPUEMHHUKH IO JIMHUM «BHUTas napa». Hammume
IpO303alIUThl OCTPO HEOOXOAMMO C YYETOM TOTO, YTO Jallb-
HOCTb JIMHUU «BHTas napa» Moxer pocturats 1000-2000 meTpos.

HcnonHenre npueMHUKOB U NEpeJaTYNKOB BUIEOCUTHATIA
10 «BHUTOM Mape» o4eHb pazHOOOpPa3HO KaK MO0 KOHCTPYKTHUBY,
TaKk W 1o Xxapakrepuctukam. [Ipumepsl 00pa3oB MPUEMHHUKOB
U IIEpEJaTYNKOB 10 BUTOM nape npuseneHsl B [Ipunoxennn H.

[Ipn HeoOxoaumocTH Tepenauyud CHUrHaiga Ha OoJblive
paccTosiHUs TPUMEHSIOT BUACOYCWIINTENIN M MOJEMbI (Iepe-
JATYNKU-MOJTYJISITOPBI U IPUEMHUKHU-IEMOAYIATOpPBI). [Ipu aTOM
BUJICOCUTHAJI ¢ TIOMOLIbIO CHEIMAIbHON anmnapaTypsl peodpa-
3yeTcsi, 3alIOMMHAETCS U NEPEJAeTCsl C UCIOIb30BaHUEM MOJIe-
Ma. Bpems nepenaun MOKET COCTaBIISATh OT JOJEH CEKYHIBI 10
MUHYTHI, B 3aBUCUMOCTH OT TpeOOBaHUI K KauecTBY "KapTHH-
ku". B Hacrosiiee Bpemst HauOojiee HIMPOKO MCIOIB3YHOTCS
TPHU CUCTEMBI NIEpeau N300paxeHui o uu(poBsIM U OOBIY-
HBIM TeJe(OHHBIM JIMHUAM:

-CHUCTEMbI C KOMIIpeCCHe M300pakeHUH MO NPUHIUITY
"ycnoBHoro obHoBnenusa" (CR), nmpeanasHaueHHbIe ATs mepe-
Ja4il TOJBKO WMH(OpManuu 00 HU3MEHEHMH H300paKeHUs OT
KaJpa K Kajapy;

-cuctreMbl ¢ MPEG-komnpeccueii, B KOTOPBIX HCHOJb-
3yIOT CHELUalbHbIE aJrOPUTMbl KOMIIPECCHU H300paskeHHH
JBUKYLINXCS 00BEKTOB;

-cucremsl ¢ JPEG-kommpeccueil, koTopble obecneunBa-
10T HE3aBUCHUMOE C)KaTue KajJpa U300pakeHUs.

Ilpumeuanue. OcrosHble MemoObl CoHCAMUS OAHHBIX NPUBCOEHbI 6
IHpunosicenuu 3.

B cnemumansapix COT, korma TpeOyeTcs MOBBIIIICHHAS
MOMEXO03alIMIIEHHOCTh, KOH(UACHIUAILHOCTh HH(OPMAIUU H
BBICOKAs pa3pelarlias CIocOOHOCTh, MPUMEHSIOTCS BOJIO-
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KOHHO-ONTHYECKHUE JTUHUM CBSI3U. OTHOCHUTEIbHAS JOPOrOBH3-
Ha TaKMX CHCTEM OOYCIIOBJIEHA T€M, YTO OOJIBIIMHCTBO KaMep
HE MUMEIOT BBIX0J1a JUISl MOJIKJIFOUEHUS! ONTOBOJIOKOHHOTO Kale-
751, TO3TOMY TpeOyeTcss BBOAUTh B CHCTEMY NpeoOpa3zoBaTeiu
NEKTPUYECKOT0 CHTHaja B ONTHYECKHil u oOpatHo. Kpome
9TOr0, NPOKJIAAKa, CPAIlllUBAHUE U TOJKIIOYEHHE JOCTATOYHO
cinoxHbl. OJIHAKO, Pa3BUTHIO BOJOKOHHO-ONTHYECKUX CHUCTEM
YAEIAETCS MOBBIIIEHHOE BHUMAHHUE.

B nacmoawee epema, ecau ucxooumv u3 6blCOKUX
mpebosanuil K Kauecmey 6uoeou3ooparcenus, 060abuwioN
odanbHocmu nepeoauu, 00vema u CKOpOCmu nepeoauu 6u-
0eou3odpasicenus, eOUHCMEEHHBIM PEUIEHUEM AGIAEMCA UC-
nonb306anue 60J10KOHHO-ONMUYECKOU TUHUU CEA3U.

[Ipn co3maHuu MOOWJIBHBIX M THEPEHOCHBIX CHCTEM, a
TaK)Ke, €CJIU MPOKIaJKa KaOelIbHBIX JUHUI HEBO3MOXHA WU
Helenecoo0pa3Ha, UCTONb3YEeTCsl pajno - WIK MHPPaKpaCcHbIH
KaHaJbl CBSI3U. J{anbHOCTH mepesauu Mpu 3TOM COCTAaBISIET OT
HECKOJIBKUX COTE€H METPOB 10 HECKOJIBKHX KHJIOMETPOB. B
MIPOCTEHIIEM ClTydyae Kamepa IMOJKIIIoYaeTcsl K pajuornepenar-
YUKy JELUMETPOBOIO AMAINA30HA, a CUTHAJ IPUHUMAETCS Ha
OOBIUHBIN TeneBu3op. OAHAKO TAKUE CUCTEMBI UMEIOT CYIIECT-
BEHHbIC HEJJOCTATKH: MOTYT CO3/1aBaTh MIOMEXU OBITOBOMY Te-
JIEBEIIaHNI0, @ CUTHAJI B 30HE JEHCTBUS MepelaTurKa MOXKET
IIPUHUMATH MIPECTYNHUK. DTUX HENOCTATKOB JIMIIEHBI pajHo-
CUCTEMBI, paboTaroIye B CAHTUMETPOBOM JMAINA30HE, a TAKXKE
uHdppakpacHsle cucteMsl. [locnennue He TpeOyIOT pa3peneHus
Ha NMPUMEHEHHWE CUCTEMBbI OT ['0CylapCTBEHHOIO KOMHTETA IO
pamrouactotaM Poccun, onHako, OHM pabOTAIOT TOJIBKO B 30HE
NpsIMON BUIAMMOCTH, @ MX JAJbHOCTh JAEUCTBUSA B 3HAUUTEIb-
HOW Mepe 3aBUCUT OT ONTHUYECKON IJIOTHOCTH Cpeibl (CHET,
JOXIb, TyMaH, MbUIb U T. II.).

2.4.2. BugeoycuanTesd U BUAeOpacnpeae/JuTe

Buneoycunurenu npuMeHSIOTCSA UIsl KOMIIEHCAllUU 3a-
TyxaHI/Iﬂ BUJACOCUTHAJIA B JIMHUAX HpI/I nepez[atle €ro Ha 60J'II>-
mme paccrosiHus. [Ipu BeIOOpE BHIEOyCHIIMTENST HEOOXOIUMO
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3HaTh €r0 BXOJHOE M BBIXOJHOE CONMPOTHBIEHHS, a TAKKE KO-
5¢GUIMEHT YCUIIEHUs, TaK KaK UX 3HAYCHUSMHU ONpeenseTcs
THUI JIMHUH TIepelayd U MaKCUMAJIbHOE PacCTOSIHHWE, Ha KOTO-
poe MOXHO mepenaTh BHJEOCUTHaN. Buaeopacnpenenutenu
WCTIONB3YIOTCSl TIPH HEOOXOAMMOCTH TPAHCISIIMH BUACOCHTHA-
Ja HECKOJbKUM noTpedutensiM. OCHOBHBIMHU XapaKTEpUCTHKA-
MU BHJICOPACTIPENICIIUTENCH SIBIISIOTCS BXOJIHOE M BBIXOJIHOE
COIIPOTHBIICHUS, a TAKXKE KOJUYECTBO BBIXOAOB (KOJIUYECTBO
BO3MOJKHBIX MOTpeOUTENeH), aMIUTUTYAHOYACTOTHAsI XapaKTe-
puctuka (AYX), dazouactoTHas xapakrepuctuka (OUX), mno-
Joca MpOITyCKaHus BHJAeOTpakTa. s BUaeoycunuTene Bax-
HBIM ITOKa3aTeJIeM SIBJIIETCS] BO3MOXKHOCTb U KOJIMYECTBO He3a-
BHUCUMBIX PETyJIMPOBOK YCHJICHHS 110 YaCTOTE B JIMAIAa30HE Tie-
penayM BUEOCUTHAIA.

2.5. Dnexrponutanue COT

Onekrponutanue Bceil COT nomkHO ObITH OpraHu30Ba-
HO TakuM 00pazoM, 4yTOObI 0OecreynBaTh PaboTOCIIOCOOHOCTD
CHCTEMBbI B aBTOHOMHOM DPEXHME, T.€. NPH MPONaJaHuy Hampsi-
KEHHUsI CeTH NepeMeHHOro Toka. C 3TOH LeJblo MUTaHHE KOM-
MIOHEHTOB OCYILIECTBISAIOT OT MCTOYHHUKOB OecrepeOoiHOro
nutanuss UPS wnm cnenuanusupoBaHHble, CHAOXKEHHbIE aKKy-
MYJISITOpaMH OJIOKH TUTaHusl. [ TUTaHUsI MOHUTOPOB, U JPY-
rux koMnoHeHToB COT Takke 4acTo MCHOJIB3YIOT HHBEPTOPHI
- puOOpBHI, Mpeodpa3yrolue MOCTOSHHBIN TOK HaIpsSKEHUEM
12 B B nepeMeHHbIN Tok HanpsbkeHueM 220 B u wactoroit 50
I'u. IIpu noctpoennn COT ee KOMIOHEHTHI ceayeT BEIOUPATh
TaKUM 00pa3oM, 4TOObI HOMEHKJIaTypa NMUTAIOIIUX HaIpsKe-
HUM ¥ noTpebisiemMasl MOIIHOCTh (TOK) ObUIM MUHUMAJIbHBIMU.
Opranuzaiys NUTaHus TeJaeKamep sBJISIETCS OJHOW U3 mpolieM
B cHcTeMax ¢ 0ecIpOBOJHBIMU KaHajamu cBs3u. C oqHOM cTo-
POHBI MOKHO I10/IaBaTh MUTAaHHWE Kamep MO MPOBOJaM, HO TOrja
npoOsiema 1mpoBosioB ocraercsi. C Ipyroi - MOKHO MUTaTh Kame-
pBl OT aKKyMYJISITOPOB, OJIHAKO, M3-32 OOJBIIOr0 MOTpeOJIeHUs
naxke y coBpeMeHHbIX kamep (200 - 400 MA) npuxoauTcs npo-
M3BOJIUTH YACTYIO 3aMEHY AJIEMEHTOB ITUTaHMSL.
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3azemsienue obopynoBanus u ycrporctB COT nmomkHO
BBITIOJHATHCS. B COOTBETCTBUU ¢ TpeboBanusimu CHull, ITYD,
TEXHUYECKOW JOKYMEHTAIUM IPEIIPUATUN-U3TOTOBUTENEH Ha
00opyaOoBaHuUeE.

[Ipu oTcyTCTBUM PE3€PBHOTO BHEIIHETO AIEKTPOIUTAHUS
(ToTIONTHUTENBHOTO ceTeBoro ¢uaepa) HeoOXoauMo obecre-
yuTh aBTOHOMHOE tekTpornutanue COT or GeHzoreHeparopa
(mu3enb-reneparopa). MomHOCT OeH30reHepaTopa J0JKHA
o0ecneunTh:

-mutanue COT;

-JIeXKypHOE OCBEIlleHHE, HE0OX0IMMOEe JUIsl HOpMalbHOU
paboThI BHELTHUX U BHYTPEHHUX TEJIEKaMep.

2.5.1. 3azemyienune

TexHudeckue pemieHus, UCIoJb30BaHHBIE TIPU 3a3eMIIe-
HUH, BO MHOTOM OTNpeENsIoT kauecTBo padboTsl COT.

[Ipu opranmuzaiuu 3a3eMJICHHsI HaJI0 PYKOBOJICTBOBATHCS
CJIEIYIOIIMMHU MPUHIUATIAMH:

-Bce curHaibHble nenu COT u ycTpoicTBa rp0o303allyThl
JIOJDKHBI UMETh OJIHY TOYKY 3a3emJyieHus. Jlydiie ocymiecTB-
JISITh TAaKOE 3a3eMJICHUE Ha TIPUEMHON YacTH 000pYI0OBAHUS;

-JI0JKHO OCYIIECTBIISITHCS 3a3€MJICHUE, a HE 3aHyJICHUE,
T.e. obOmas Touka 3azemieHnst COT momxHa OBITH MOAKIIOUEHA
Ha 3eMJISIHYIO IIIMHY, @ HE Ha «HYJIb» CETH;

-€CJI KOPITyC BHUICOKaMEpPhl UMEET KOHTAaKT C SKPaHOM
JIMHUU CBSI3U, WA Pa3beM MOAKIIOUYEHUS 3aKpEIJIeH Ha MeTall-
JUYECKOM KOXKyXe, T.e. M30ekKaTh 3a3eMJICHHsI Ha Tiepenaromiei
YaCcTH HEBO3MOXKHO, TO HEOOXOIMMO OOECIIEYMTh TalIbBaHUYe-
CKYIO Pa3BsI3Ky IEpEaroIiero U MpUeMHOTro BUIC0000pyI0Ba-
HUs, (A7 3TOTO HCIONB3YIOT H30JMpYyomue Tpanchopmaro-
pBI, ONTORJICKTPOHHBIE MPUOOPHI Pa3Bs3KU U T.1.). [Ipubopsl
rajbBaHUYECKON pPa3BA3KU BKIIIOYAIOTCS B Pa3pblB KaOeIbHOMH
JIMHUY CBS3U M TEM CaMbIM OHH Pa3pbIBAIOT Mapa3UTHBIA KOH-
Typ 3a3eMJICHUS;

-nutanre Bcex 3neMeHToB COT »xematenbHO OCYIIECTB-
JSTh OT OJTHOU U TOM ke (pa3bl CUIIOBOI CETH.
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Ilpumeuanue: Hcnonvzoeanue 0 nepedauu 6UOEOCUSHANA ONMO-
B0JIOKHA NOTHOCMbIO UCKAIOYAem HAB0OKU HA 8udeocuzHar. dmom ¢haxkm
A6nsemcs OOHUM U3 OOCTMOUHCINE ONMOBOJIOKOHHOU JIUHUU CEA3U.

2.5.2. I'po3o3ammura

OcHOBHOE Ha3HaY€HHE IPO303ALIUTHI - 3aUIUTUTH amma-
paTypy M 4enoBeKa OT BO3JEHCTBUS Ipo3oBoro paspsua. Kax
MIpaBWJIO, TPO30BOM pa3ps]l BO3AECUCTBYET Ha ammaparypy Iy-
TeM HaBeZieHHON D/IC, koTopas UMEET B CPEJHEM HAINpSIKEHHUE
B 5 kB, npu juiurenbHOCTH Bo3aelcTBUs B 50 MKC.

Pa3zpsn MonHUM XapakTepuzyeTcs upe3BbIYaiiHO ObICT-
pBIM HapacTaHUEM TOKa J0 MUKOBOTO 3HAYEHMs, KaK MpaBUio,
Jocturaemoro 3a BpeMs ot 1 1o 80 Mkc, n mocienyromum mna-
EHWEeM TOKa OOBIYHO 3a 3—200 MKC IIOCiI€ IMMKOBOI'O 3Haue-
HUS, YTO U OINPEIENINIIO BEIOOP BPEMEHHU BO3/IEHCTBUS pacueT-
HOTro umIyibca B 50 MKc.

Crnenyer y4ecTb, 4TO aMIUIUTY/Ja HABOAMMOTO HalPsKEHUS
OT pa3psga MOJHUU MOKET 3HAUUTENIbHO MPEBBINATH 5 KB,
IIOCKOJIBKY 3aBUCHUT OT PacCTOSHUSI MEXIY JIMHUEH CBSI3U U Me-
CTOM y/1apa MOJIHHUH.

Takum o0pa3om, AaHHOE BO3JEHCTBHE XapaKTepU3yeTcs
BBICOKMM HallpsDKeHHeM M ObicTpoToil. st perneHust Takoi
3ala4yl HCIOJIBb3YeTCSl MHOTOCTYIIEHYaTasl 3alluTa, KOTOopas
OOBIYHO COCTOUT M3 TPO30pa3psAAHUKA U MOJIYIPOBOJHUKOBBIX
npubopoB 3ammThl. ['po3opa3psaaHuK, obecneunBaroias CHU-
YKEHHE YpOBHS ONacHOIro HampskeHus B uHuU 10 90-350 B u
OTBOJUT Ha 3€MJII0 MMITyJIbCHBIM TOK 10 10 KA. Bropas cry-
MeHb OOBIYHO peaNN3yeTcsi Ha OCHOBE IOIYIPOBOAHUKOBBIX
puOOPOB (AMObI, BAPUCTOPHI U T.J.), KOTOPbIE 00ECTIEYHBAIOT
JaJIbHENIIee CHM)KEHUE YPOBHS HANpsHKEHUS 10 BEJIUYMHBI,
0e30macHOl I anmapaTypbl U YelloBeKa, IpU 3TOM OTBOJU-
MBI UMITYJIbCHBIA TOK MOXET COCTaBIIATH JI0 IECATKA aMIIep.

Takum o6pazom, J1t000€ YCTpOMCTBO TPO303alIMUTHI Xa-
paKkTepu3yeTcsl ONpPEeNEICHHON OTBOJMMON MMITYJIbCHOM MOIII-
HOCTBIO pa3psza, OT BEJIMYMHBI KOTOPOH 3aBUCUT BEPOATHOCTD
3alUTHI allapaTypbl OT BBIX0JIA U3 CTPOSI.
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OT npsiMOro yJapa MOJHUHM HU OJIHO YCTPOMCTBO I'p030-
3alIUThl HE MOXET 3alUTUTh anmnaparypy. OOBIYHO MPHU 3TOM
MIPOUCXOIUT MPoOO0I U30JAMHU B Kabelsax U MpoBoJax U Mac-
COBBIE 3aMBIKAHMS PAaJUOIJIEMEHTOB HA 3€MIIIO B ammapaType.
OpHako yCTpOMCTBO I'pO303alMThl M Ka4€CTBEHHOE 3a3eMile-
HUE JOJDKHO 00€CHeuuTh 3alUTy 00CIYyKHBAIOIEro MepcoHa-
Ja OT TOpPaKEHUs 3EKTpUdYecKuM pazpsaoM. [loatomy Ttak
BaXHO COOTBETCTBHE KadecTBa 3a3€MJICHHS HOPMaTHUBHBIM
TpeOOBaHUIM.

Ilpumeuanue. Cnucox HOpMamMuHOU OOKYMEHMAYUU.

T'OCT 13109-97 Hopmwi xawecmea 31eKmpudeckoll sHepeuu 8 cuc-
memax 1eKmpoCHadICeHUsL 00We20 HAZHAYUEHUSL.

I'OCT P M3K 60065-2002 Ayouo-, 6udeo- u ananocudHas 3JeK-
mponnas annapamypa. Tpebosanus be3onachocmu.

PI] 34.21.122-87 Hucmpykyus no yCmpoucmey MOIHUe3auuUmbol
30QHULL U COOPYIHCEHUIL.

TOCT 12.1.019-79 Cucmema cmanoapmog 6e3onacHocmu mpyod.
Dnexmpobeszonacnocms. Obwue mpebo8anus U HOMEHKIAMYpa U008 3d-
wumoi.

3. KNACCUOUKALIUA COT

3.1. Kanacest COT:

-ananoroseic COT;

-u¢possie COT;

-komO6uHupoBanHble COT.

Amnanorosas COT - cucrtema, B KOTOPO BUJI€OCUTHAII OT
BUJICOKAMEp JI0 BUACOMOHMTOPA W/WIM BHIEOpPErucTparopa
IepeaeTcsi B aHAJOrOBOM BHJE, HE IMOJBEprasch aHaJIOro-
1uppoBoMy MpeoOpa3zoBaAHUIO.

[Mudposas COT - cucrema, B KOTOPOH BHJICOCHTHAT OT
BHJICOKaMep mpeodpazyercs B UppoBy0 GopMy ¢ MOMOIIBIO
aHajoro-nrgpoBoro npeodpazosarens, u naiaee B COT obpa-
OaTbiBaeTCs B IIU(POBOM BUJIE.

KombunupoBannas COT - cucrema, conepxaiiasi siie-
MeHTHI aHanorosoit u nudposoii COT.
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3.2. O6mue TpedoBanus k COT

[IpuBenenHble HiKe TpeOoBaHUS CHOPMYITUPOBAHBI C
y4eTOM OOJBIIMHCTBA PEIIaeMbIX 3a/1a4, M ONbITa JKCILTyaTa-
unn COT BHeBenomcTBeHHOM oxpaHoii MBJI Poccun. Ecrect-
BEHHO, B 3aBUCHMOCTH OT HHAMBHMIYaJbHBIX OCOOCHHOCTEH
00BEKTa OXpaHbl JaHHbIE TPEOOBAHMS K TEXHUYECKHM Xapak-
tepuctukaMm COT moryT ObITh, KaK YCHJIEHBI, TaK U yMEHbIIIe-
Hbl. OJTHAKO OTKa3 OT JaHHBIX MapaMeTPOB B XYAILIYI0 CTOPOHY
JI0JKEH OBITh CTPOrO0 00OCHOBAHHBIM.

O6opynoBanue, ucnoibzyemoe B COT, B HE3aBUCUMOCTH
OT KaTeropuiHOCTH, Ha3HAYEHHs, pa3MepOB OOBEKTA JTOJIKHO
OBITH CIEIYIOIIUM:

-TIPUMEHATh B IUIaTax Buaeo3zaxBata 9 m 10 OUTHBIX
AIIIL Jleno B TOM, 4TO y BBICOKOKAUYECTBEHHBIX TEJIEKAMED
COOTHOILIEHHE CUTHAJ/ IIyM IO HaNpsKEHUIO JOJKHO OBITh B
nuanaszone 50-58 nb wnm B pazax (ot 316 no 795 pas). Otcro-
na, paspsiaHocts AL nomkna ObITh 9 6uT (512 oTCUYETOB) MK
10 6ut (1024 oTcuera);

-uppoBas COT nomxHa MPEACTAaBIATh CETEBYIO CTPYK-
TYpY, C BO3MOXHOCTBIO MEepeaadn Mo JIOKAJIbHON CETH BUAEO-
m3oopaxenus. [loctpoenne nudposoit COT B Buae ceTu mo-
3BOJISIET pe3epBUPOBaTH Haubojee BaKHYIO MH(OpMaIuio Ha
LEHTPAJIbHOM BHJIEOCEPBEPE, OCYIIECTBISATh KOHTPOJIb BBIIIE-
CTOAIIETO aJMUHHUCTPATOPa 3a JEHCTBUSIMH OIEpaTOPOB U CHC-
TeMbl (IpU HEOOXOAUMOCTHU TyOnMpoBaTh WX (YHKIMH), Tepe-
JaBaTh BUACOMH(POPMAIIMIO HA MPAKTUYECKH HEOTPAHUYEHHOE
paccTosiHue u T.1.;

-nepumetpanbias COT mokHa CTpoUThCsSl Ha Oase J1o-
KaJbHBIX BHJEOCEPBEPOB B KIMMATHMYECKOM HCIOJIHEHUH,
o0OecneunBaroUM paboTy B SKCTpEMalIbHBIX MOTOJIHBIX yCIIO-
BUSX, BO3SMOXKHBIX Ha TAHHOW MECTHOCTH;

-COT nomkHa MMETh YCTPOWCTBO, 3AIMIIAOIIEE CUCTE-
MY OT 3aBHCaHH, BBIIIOJIHEHHOE HA alllapaTHOM ypPOBHE;

-COT Takke NOKHA MMETh YCTPOWMCTBO, 3allMIIAIOIIEE
CHCTEMY OT 3aBHCAaHMI BBIOJHEHHOE Ha MPOrPaMMHOM YpPOBHE.
JlaHHble TpeOOBaHUS HANPABIICHBI Ha MOBBIIICHUS HAIEKHOCTH
¢ynkumonuposanust COT npu cOosix mporpammHoOro odecrne-
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YeHHs U KOMITIbloTepa. B Hacrosiiiee BpeMs cieayeT Mpu3HaTh,
YTO KOMIBIOTEP U €ro MporpaMMHOE 00eCIeYeHHE OCTAIOTCS
HanOoJiee HeHaIeKHBIM y3i10M Jto6oit COT;

-IIpY HAJIMYUKM JBUXKYIIUXCS OOBEKTOB B IOJ€ 3pEHUs
TeleKaMepbl WU cpabaThIBaHUS BUACOACTEKTOPOB JIBUKCHHS
3aMmMch ¥ BOCTIPOU3BEICHIE HA MOHUTOPE M300paKeHUs TOJIK-
HO TIPOM3BOJIMUTHCS C YAaCTOTOW HE HIke 25 kaapos/cek. Jlo-
MyCKAeTCs] CHUYKEHHUE CKOPOCTHU 3aIUCH MIPU OTCYTCTBUU H3Me-
HEHWH B BHJIEOM300paXEHUH, OJTHAKO MEHee 6 KaapoB/cek
CHI)KATh CKOPOCTh 3alCH HE PEKOMEHIYeTCs, TIOCKOJIbKY BH-
JIEOJIETEKTOP M300pa)KeHHsI WM BCIIOMOTATENbHBIN OXPaHHBII
W3BeIaTeNb MOXET JaTh MpOMmyck Hapymutens. Heobxomau-
MOCTh 3aITUCH TIPU CpabaThIBAHUU BUICOAETEKTOpPA CO CKOPO-
CThIO 25 KaJpOB/CEK MPOJUKTOBAHA CTPEMJICHHUEM IOJIYUYHUTh
KaK MOYKHO OOJIbIIIe KaJIpOB C U300paKEHNEM HAPYIIUTENS,

-pEKOMEHIYeTCs BUACOM300paKCHHE 3alKCHIBATh TI0
«KOJTBITY», T.C. TIPH 3aIOTHCHUHA HOCUTEIIS HH(pOpPMAIH HOBAas
nH(pOpMaIMs 3amuChIBA€TCS HA MECTO Hambosee CTapod Io
BpeMeHHU MHpopMauu. Bpemsi XxpaHeHusi apxuBa, B CyTKax
HO0JIKHO ObITH He MeHee 15 cyToK;

-Harpy3ka Ha onepaTropa, 3aHAATOr0 HemnpepbIBHbIM
Ha0JII01eHHeM, 10JKHA ObITh He OoJiee 4 kamep. C yBenu-
YeHHEeM KOJIMYECTBO Kamep HaOIIOJeHHs] BEPOATHOCTHh MpO-
MyCKa HapyIIUTENs] WM COBEPUICHHOTO MPECTYIUIeHHUs, a 3Ha-
YUT U CBOEBPEMEHHOT'O PearupoBaHusl, BO3PACTAET MO CTEIeH-
HOMY 3aKOHY.

JlomyckaeTcsi yBelMYeHnEe KOJUYECTBO KaMep, U3 pacye-
Ta Ha OJIHOTO orepaTopa Oosee 4 mT., HO TOTAa C oneparopa
JOJDKHA CHUMATKCS 3aJja4a HelpephiBHOrO HaOmonenus. Jlo-
MyCTHM, OIIepaToOp pearupyer TOJIBKO Ha CpabaThIBaHWE BU-
JIEOJIETEKTOpa JABIKEHUS, WIM SMH30WYECKH HaOIIofaeT 3a
JIBUKEHHEM aBTOMOOWIIEH (32 aBTOMOOWJIBHBIMU MPOOKaMH B
4yac MHK), HO €CJIM JIBIKEHHE TPOUCXOJUT HEMpPEepBhIBHO, Ha-
pUMep, Ha MHOTOJIFOJTHOW yIIUIE, TO Harpy3ka Ha omeparopa
NoJKHA OBITH He Oonee 4 kamep;

-Ha MOHHTOp, NPEIHAZHAYCHHOTO ISl HEMPEPHIBHOTO
HaOIIOJIEHUsT JTOJHDKHO BBIBOJAMTHCS He Ooiyee 4 xamep. Ecmu

70



HCTOJIb30BaTh CTaHAAPTHOE pa3penienne monutopa 1280x1024
nukcens (960 TBJI), To mis 4 kamep MOTYyYUM COOTBETCTBEHHO
paspetienrie 480 TBJI, uro yxe npuBeAeT K NOTEPU pa3peLIeHus
OT BBICOKOKQYE€CTBEHHOUW KaMephl. /[ HaOmroaeHus oneparo-
poM u300paXkeHus OT KaMep HeoO0XOJMMO HCIOJIb30BaTh MO-
HUTOp C pa3MepoM IO JuaroHayiu He MeHee 17", (>kenaTenbHO
HCI0JIb30BaTh MOHUTOPHI C pa3MepoOM 10 fuaroHanu 19-22");

-1 HaOMIOJICHUST «TPEBOXKHOM» CUTyalluu HampuMep, B
ciydae cpabaTblBaHUs BHUACOACTEKTOpa ABWXKEHUS (0OHApy-
KUTENs IBW)KEHHS) HEOOXOOUM OTAeNbHBIM MoHHUTOp. [Ipn
stoM COT nomxHa UMETh BO3MOKHOCTh IIPEA3ANNCU HE MEHEE
YeM Ha 5 CeKyHJ;

-pa3mep u300pakeHus: 00bEKTa Ha IKpaHEe U CTEIEHb €ro
pacrno3HaBaHUs JOKEH OBITh HE MEHbIIE, YeM yKa3aH B Tal-
e 3.

Tabnuua 3 - Pazmep n3obpaxkeHust 00bekTa Ha SKpaHe, U
CTEIICHb €0 PACIIO3HABAHUS

Crenenn pacriozHa- | Pasmep nzoOpaxkenus: oonekra, %
BaHUs 00BEKTA OT BBICOTHI 9KpaHa BUJICOMOHHUTOPA
OOHapy>xeHue 10
Paznuuenue 60
Ono3HaHue 120

4. BBIBOP CPEJICTB COT I OBOPYJOBAHUSA
OBBEKTA

4.1. O6caenoBanne 00LEKTA

Bri6op Bapuanrta obopynoBanus oobekra COT cienyer
HauuMHaTh ¢ ero obcienosanus. Ilpu oOcnenoBanum ompene-
JSIFOTCA  XapaKTepUCTUKU 3HAYMMOCTH OOBEKTa, €ro CTPOH-
TEJIbHBIE M APXUTEKTYPHO-IIJIAHUPOBOYHBIE PEIICHUS, YCIOBUS
skcrryatanuu  COT, mapameTpbl yCTaHOBJIEHHBIX (MU
MpearnoiaraeMbpIX K YCTaHOBKE Ha JaHHOM OOBEKTE) CHUCTEM
CHUTHAJIM3ALMN W YyIpaBieHus aoctynoM. Ilo pesynbratam
o0cCIIeIOBaHUs ONPENENAIOTCA TAKTUYECKHE XapaKTePUCTUKU U
ctpykrypa COT, a Takke TEXHHYECKHE XAPAKTEPUCTHUKHU €€
KOMITIOHEHTOB.
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4.1.1. XapaKTepHCTHKH 3HAYMMOCTH

Jlnis omnpeneneHusi, KaTeropuu 3HaYMMOCTH O00bEKTa MU
ero yacrei (30H) IPUHUMAIOTCA BO BHUMaHUE:!

-IPOU3BOJICTBEHHOE Ha3HAYEHHE OOBEKTa B LIEJIOM U €ro
OTJIENbHBIX 30H (IIOMENIEHUH, OTKPBITHIX MJIOIAA0K U T.11.);

-XapakTep pa3MELIEHUs] M COCPENOTOYEHMSI MPEIMETOB
MIPECTYIHBIX MOCATATENbCTB (AEHEXKHBIX CPEJCTB U LIEHHOCTEH,
OpY>KHs U 60enpunacoB, HAPKOTUYECKUX BEIECTB U T.I1.);

-CTETEHb TSKECTU BO3MOXKHBIX (DMHAHCOBBIX, MTOJIUTHYE-
CKUX JTMOO COIMANIbHBIX MOCJIEACTBUN HECAHKIIMOHUPOBAHHOTO
MIPOHUKHOBEHUS W Pa300MHOr0 HamaeHusI Ha OOBEKT.

4.1.2. APpXUTEKTYpPHO-IJIAHUPOBOYHbIC H CTPOHTEJIb-

Hble peleHnst

[lyTem u3ydenus ueprexeii, 00xoa U 0OCMOTpa OOBEKTa,
a TaK)Ke MPOBEAECHUS HEOOXOIUMBIX M3MEPEHHUN ONpeaesstoT-
csl:

-KOH(Urypanus rpaHull (mepuMerpa) 00beKTa;

-KOJINYECTBO OTJIEIBHO CTOSAILIUX 3/1aHUMN, UX ITAKHOCTD;

-KOJINYECTBO OTKPBITHIX IUIOIIAJIOK;

-KOJINYECTBO OTAIVIMBAEMbIX U HEOTAINIMBAEMBIX IOMeE-
IICHUM;

-TeOMeTpUYeCcKUe pa3Mepsl (IJI0a1b, JINHEHHBIE pa3Me-
PBI, BBICOTA TMOTOJKOB U T.II.) MOMEUIEHUH, OTKPHITHIX IUIOIIA-
JIOK, CTOPOH NEPUMETPA.

4.1.3. YcaoBus IKCILIyaTaHA

Y4uThBaTh BO3JIEHCTBHE BHEUTHUX (PAKTOPOB CIEAYET
mumb ans nepeparomeid yactu COT, npenHazHadeHHOM ISt
paboThl BHE OTAIIMBAEMBIX 3aKPBITHIX MOMENIEHHH 1100 B
0COOBIX YCIIOBHUSX (3albLIEHHOCTH, MOBBIIICHHAS BIIAYKHOCTD,
ANEKTPOMAarHUTHBIE MOMeXH U T.M.). Kpome atoro, HeoOxoau-
MO 3HaTh MECTOIOJIOKEHUE 30H 00BEKTa Ha MECTHOCTH (OpH-
eHTanust B ocsax '"ceBep-tor' - "3amaa-BocTok'"), 4TOOBI M30e-
YKaTh MPSIMBIX 3aCBETOK KaMep, COJIHEUHBIM CBETOM.
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4.1.4. ITapameTpsbl CHCTEM CHTHAJM3ALUM U yNpaBJie-

HMSA J0CTYIIOM

[Ipu unrerpuposanun COT c cuctemamMu CUTHaJIM3alUU
U YNIPaBJICHUS JOCTYIIOM CJIENYET YUUTHIBATh:

-BO3MOKHOCTb X COBMECTHOCTH;

-BO3MOYKHOCTb MHTETPALIMN HA PEJIEHHOM, a TaKXe Mpo-
IrpaMMHO-aIIapaTHOM YPOBHSIX;

-BO3MOXKHOCTb opranuzanuu unrepdeiicoB RS 232 u RS
485 (mpu 3HAYUTEIHHOM yIaIEHHOCTH MaHeNIed CUCTEM CHUTHa-
JU3alUY ¥ yOPaBJIeHUs JOCTYIIOM);

-COCTOSIHME BBIXOJIOB TPEBOTU CPEACTB CUTHAIM3ALUHU U
yIPpaBIEHUS AOCTYIIOM B Pa3iM4YHBIX pexuMax. OTeuecTBeH-
Hble U OOJIBIIMHCTBO 3apyOeXHBIX CPEACTB OXPaHHOW CHUTHa-
JIU3aUU UMEIOT B JIEKYPHOM DPEKUME 3aMKHYTHIE KOHTAKTHI,
KOTOpBIE€ Pa3MBIKAIOTCS IIPU TPEBOTE.

4.2. Be10op kamepbl

[TpaBunbHBI BBIOOp KaMep SBISETCS MPHHIMIIHAIBHO
CaMbIM Ba)KHBIM MOMEHTOM B TIPOCKTHPOBAHWUU CHUCTEMBI, TaK
KaK MMEHHO XapaKTEepPUCTUKAMH Kamep OMpeAenstoTcs, B KO-
HEYHOM CYETE, XapaKTEPUCTUKH JPYTHX KOMIIOHEHTOB.

[TprMepsl UCTIOTB30BAHUS KaMep B 3aBUCUMOCTH OT TeX-
HUYCCKUX XapaKTEPUCTUK M IIeJIeH BUICOHAOIIOICHUS MTPUBE-
nensl B [Tpunoxxenuu O.

[Ipu BBIOOpE TENMEKamMephl U MECTa CE€ YCTAaHOBKHU YUYHUTHI-
BaIOTCA:

-3HAYMMOCTH 30HBI HAOJIIOIEHUS,;

-TeOMETPUYECKUE pa3MephI 30HBI,

-He0OXOIMMOCTh MJICHTU(PHUKAIIUKA HAOII01aeMOT0 TIPei-

MeTa;

-OpUCHTAINS 30HbI HA MECTHOCTH;

-OCBEILIEHHOCTh 00bEeKTa HAOI0ICHUS,

-pacIoio’KeHNe ySI3BUMBIX MeCT (OKOH, JIBEPEH, JTFOKOB U

T.IL);

-yCIIOBUS SKCIUTyaTaIllu;

-BUJ] HAOJIFOICHUS - CKPBITOE HIJIH OTKPBITOE.
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TpeboBaHNs K TeXHMYECKUM NapaMeTpaM Kamep:

-paspeleHre 4YepHo-0ebIX KaMep J0JKHO ObITh HE Me-
nee 420 TBJI;

-pa3peleHre LBETHBIX KaMep, JOKHO OBITh HE MEHee
380 TBJI;

-JIJIs1 BHEIIHUX Kamep (0COOEHHO MpH OXpaHe IepuMeTpa
MPOTSKEHHBIX OOBEKTOB) JKEJATEJbHO HCHOJIb30BaTh HHU3KO-
YPOBHEBbIE Kamephl (4yBCTBUTEIbHOCTD Jyule 0,1 Jtokc mpu
KOJIMYECTBE KAJIPOB HE MEHBIIE 4YeM 25 KaJap/CeKk Ha KaHal),
MOCKOJIBKY YPOBEHb OCBEIIEHHOCTH Ha OOBEKTE MOXKET ObITh
PE3KO CHIDKEH B PE3yJbTaTe YXYAIICHHS TTOTOIHBIX YCIOBHI
WJIN JUBEPCUU IPOTUB CUCTEMBI OCBEIICHHS;

-B TIEPCHEKTHBHBIX CHCTEMAaX OJDKHBI HCIIOJIB30BATHCS
MeTaInuKCcelIbHbIe MaTPHILIbI C IPOrPECCUBHOM pa3BepTKoil. Ka-
MEpBI C MPOTPECCHBHON pPa3BEPTKONW H300pakeHHE IO Kaapy
BBIBOJST Cpa3y, B OTIMYUE OT OOBIYHBIX Kamep, KOTOpbIE BbI-
BOJIAT M300pa)kKeHHE IO TojdyKaapaMm. B HacTosmiee Bpems: Ka-
Mephl C IPOrPECCHBHON Pa3BEPTKON CO3/AIOTCS Yallle BCEro Ha
6aze CMOS-marpupl. K coxanenuto, MeranukcenbHble MaTpH-
bl Ha 6a3e [13C co3maroTcst TONBKO B €IMHUYHBIX CIyYasx JUIs
WCTIONIb30BAHUS B CIIEIMAITBHBIX TIPHIIOKESHUSX.

Ilpumeuanue. CMOS-wampuysl obradarom 60I6WUMU WYMAMU U
HU3KOU 4wyscmeumenvHocmvio no cpagnenuto ¢ I13C- mampuyamu. K no-
JIOJHCUMETbHBIM YEPMAM OAHHIX MAMPUY CLe0Yen OMHeCTU Me2anuKceb-
noltl popmam (nepexoo na cmpyxkmypy CMOS nozeonsem npouzeooums
maxue Mampuybl OMHOCUMETbHO NPOCMO U 0EULe80), B03MOICHOCHIb GbICO-
KockopocmHoU cvemku (nopsioka 500 kadpos/cex), 6blso0 u300paicenus
cpaszy no yenomy kaodpy. Ilociednss ocobennocmov nozeonsiem uzbexcamo
agppexma «epebenkuy npu Ovicmpom nepemewjeHuu obvekma. Ipdexm
2pebeHKuU 803HUKAEM U3-3d 8b1600A U300PAdCEHUsI NO NOAYKAOpAM 8 Mpa-
OUYUOHHBIX MENEBU3UOHHBIX POpMamax.

4.2.1. 'eomeTpuyecKkue pazMmepbl 30HbI

['eomeTpuyeckuMu pa3MepaMM 30HBI OMPEAEISIETCS Yrodl
3peHusi Kamepbl. B oxpaHe BXOIHOW JBEpH, MOMELIEHUN, OT-
KPBITBIX IJIOMIA0K MPUMEHSIOTCS IIUPOKOYTOJIbHBIE KAMEPHI C
yriom 3penust 60 - 90° nubGo kamepsl ¢ MEHBIIUMH YIJIaMH
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3peHus, yCTaHaBIMBAaEMble Ha MOBOPOTHBIX IU1aTdopmax. B
OXpaHe NEPUMETPOB UCIOIB3YIOTCSI KAMEPBI C MAJIBIMU YIJIAMH
3peHusl. YTOJl 3peHuUs KaMepbl MOYKHO OIIPEAEINTH 10 (hopmyiie:

o= 2arktg[i],
2f

TJIe @ - YTOJI 3pEHHS 110 TOPH30HTAIIH;
h - pa3mMep MaTpPHUIIBI 10 TOPU3OHTATH, MM;
f - bokycHOe paccTosiHEE 0ObEKTHBA, MM.

B tabnune 4 npuBeneHbl yCpeAHEHHbIE 3HAUEHUS YTJIOB
3peHust KaMep ¢ pa3InyHbIMU (opMaTaMu MAaTPUI] U OOBEKTHU-
BaMH ¢ pa3HbIMH (pOKycHbIMU paccTosHusMH. (Crienyer 3ame-
TUTh, YTO YIJIbl 3PEHUS W3JIENMM pa3HbIX (UPM MOTYT He-
CKOJIBKO OTJINYATHCS OT MPUBEIECHHBIX B TAOIHIIE).

Tab6muma 4
DoKyCHOE PACCTOSIHNE, MM 1/3" | 1/2" |2/3 1
2,8 98°
4 64° 86°
6 42° | 58°
8 33° | 42° 55°
12 22° | 30°
16 17° ]23° 30° [43°
25 11° 14° 19° | 28°
50 5,5° | 7° 10° | 15°
75 3,6° |5° 6,6° | 10°
100 5°
150 4,9°
235 3,1°
350 2,1°

B Hacrosimee Bpemsi pacueT MOJOOHBIX MapaMeTpoB
MMPOU3BOJUTCA ABTOMATUYCCKMMU CUCTCMaMM (O6I)I‘~IHO npo-
TPaMMHBIM criocoOoM Ha 6aze DBM).
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4.2.2. Unentnduxanus Ha0JI0AaeMOr0 peamMera

Ha oObexTax ocodoii earxncnocmu, xax npaBuio, Tpedy-
eTcs MICHTH(PHUKALNS JIMYHOCTH WJIM HOMEpa aBTOMOOWIIS TIpH
BXOJIE WJIM HECAHKIIMOHMPOBAHHOM INPOHUMKHOBEHHU B "Bax-
Hble" 30HBI, TaKue, HANpPUMEp, KaKk OAHKOBCKHE XPAHHIIUIIA,
MOMEUICHUS Ul XpaHEHHUs OpYKUs JTHMO0 HAPKOTHUKOB, OOKCHI
JUIsL WHKAcCaTOPCKMX MaIIMH, CTOSHKH CIy’)Ke€OHOro aBToO-
TPaHCIOPTa U T.II.

C 9TO¥ 1EeNbI0 MPUMEHSIOT KaMepHhI C MOBBIIIEHHBIM pa3-
peleHreM JIMOO Kamephl, OCHAIIEHHbIE JAIUHHO(POKYCHBIMHU
00BEKTHBaMHU U MIMEIOIINE Majble YTkl 3peHus. /s momyye-
HUs Oojee MONHOM uHpoOpManuu 00 oObekTe HaOIIOJEHUS
(Hampumep, UASHTU(PUKALMU [[BETa aBTOMOOWMIIS, IJ1a3, BOJIOC,
OJICKJbl M T.I.) MCIOJB3YIOTCS KaMephbl LIBETHOI'O H300paxe-
Hus. OCHOBHOE TpeOOBaHWE, MPEIBIBIIEMOE K IIBETHBIM Ka-
MepaM - MpaBUJIbHAs Nepefada BETOB. [l KOMIEHCAu UC-
Ka)XeHU [BETOTIEPEIaun MPHU U3MEHEHHH HCTOYHHKOB CBETA B
KaMepax MPHUMEHSIOTCS CIelHaibHble cxeMbl "OanaHca Oerno-
ro". B OosbmuHCTBE Kamep peryiupoBka "Oaanca Oenoro”
OCYILIECTBIIIETCSI aBTOMAaTHYeCKU. B Xopommx kamepax, Kak
MIPAaBUJIO, UMEIOTCSl PETYIIMPOBKHU UIS aJaNTalliy K pa3HbIM HC-
TOYHUKAM CBETA.

Ecnu B COOTBETCTBHHM C T€OMETPHUECKUMH pa3Mepamu
30HBI yXe BbIOpaH TpeOyeMblil yros 3peHus Kamepbl, TO MH-
HUMAJIbHBIN pa3mep oObekTa (AeTann 00beKTa) MOXKHO OIpe-
JIeNTUTh KaK:

( j
2

S=150L -tg—=
g R >

rae L - paccTosiHuE OT KaMephl 0 HAOII01aeMOro 00beKTa, M;
S - MUHMMAaIBHBIA pa3Mep oOBeKkTa (JeTanu oO0BeKTa),
KOTOPBII TpeOyeTcst pa3anyaTh, MM;
R - pazpemienue kamepsi, TBJIL.

Ha mpakTuke MoeT okas3aThbCs, UTO Kamepa ¢ BbIOpaH-
HBIM YTJIOM 3PEHHsI HE TO3BOJISIET MOJYYHTh TPEOYEeMYIO st
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uaeHTU(DUKAIIMA OO0BEKTa HAONIOACHUS JIETATU3AIMIO JIaXKe
IIPU UCIOJIb30BAaHUU KaMeEphI C MOBBIILIEHHBIM Pa3pelICHUEM, a
MIPUMEHEHNE KaMephl C MEHBIIMMHU YTJIAMU 3PEHUSI MOXKET OcC-
TaBUTh YacTh 30HbI 0e3 HaOIroAeHUs. DTO XapaKTEepPHO JUIs
0O0JIBIIKX MMOMEIIEHUH U OTKPBITHIX IUIONIA/I0K (Halpumep, aB-
TOCTOSIHOK), @ TaKXKe MEePUMETPOB OOJIBIION MPOTSHKEHHOCTH.
B Takux ciayyasx npUMEHSIOT KaMEphl C 6ApUO0dbLeKmugamu,
MO3BOJISAIOIIMMU U3MEHATh (DOKYCHOE PacCTOSIHUE M YIoJl 3pe-
Hus. B HOpManpHOM pekuMe, KOrja B 30HE HET HapylIeHHs,
YCTAHOBJICHO MaJjioe (POKYyCHOE pacCcTOsTHHE 0OBEKTHBA, KaMepa
MMeEeT LIMPOKUN yIrojl 3peHus U Mo HaOJI0IEHUEM HaXOUTCs
BCs 30HA. IIpy BO3HMKHOBEHUM TPEBOKHOM CUTYallUH B 30HE
(6o mo xemaHuio orneparopa) HOKyCHOE pacCcTOsIHUE 00BEK-
THBa YBEJIMYHMBAETCS, MO3BOJIsAA "MPUOIMKATh' HHTEpECyro-
umit npenMer (ZOOM-QyHKIUS) HACTOJIBKO, YTOOBI MOKHO
ObUTO0 ero uaeHTH(GUUUpPOBaTh. sl MpaBUIBHOrO BBIOOpa Ba-
pHUOOOBEKTHBA HEOOXOAMMO ONPEIEIIUTh IPAHULIBI U3MEHEHUS
ero gokycHoro paccrosiuus. Huwknsasa rpanuna fii, BeIOupaer-
csl, UCXO U3 TpeOyeMoro yria 3peHHsi KamMepbl B HOpMallb-
HBIX YCJOBUSX. BepxHIO rpaHuIly (POKYCHOTO pacCTOSHHS
fmax MOXHO ONpeneNnuTh Kak:

75Lh

S e SR

Crenyromeit BaKHON JUIsl MACHTU(PHUKAIMU OObEKTa Xa-
PaKTEepUCTUKON KaMephl SBIISICTCS HAIMYME KOMITCHCAIIUH 3a/l-
Hero cera (Back Light Compensation), koTopast mO3BOJSET
NOJY4YHTh, HAIPUMEpP, Ka4eCTBEHHOE N300pakeHHe JIUIa Yelno-
BEKa, CTOALIET0 CIMHOM K MCTOYHMKY CBETA, B TO BpeMs Kak
oOBIYHAst KaMepa JacT TOJIbKO TEMHBIN CHITyST. Best aBToMaTH-
Ka B TaKUX Kamepax OPHUEHTHPYETCS HE Ha CPEJHIOI0 OCBe-
IIEHHOCTh BCETO KaJpa, a Ha IEHTPATbHYI0 4acTh JKpaHa (B
OYEHb JIOPOTUX KaMepax pa3Mep U NOJOXKeHHEe 3TOH obiacTu
pOTrpaMMHUpPYETCS CIIEIHaIbHBIM 00pazom). PasButne sToi
Uled TPHUBENO K MOHATHIO IU((EepeHINaTbHOIO YCUIICHHS.
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DTOT METOJ| TMO3BOJISIET MOJYYUTh OJIMHAKOBO XOpOIlee H30-
OpaxxeHHe Jake B PE3KO OTIUYAIOIIUXCS SPKUX U TEMHBIX 00-
JacTAX Kajapa (Hampumep, pa3InyuTh JUIO0 YeJIOBEKa Ha Iie-
pelHeM IUTaHe U JIMla Wi GUTYpPHI JI0ACH Ha 3aJHEM TIIIaHE).

B nocnennue roapl Bce yaiie BMeCTe C BUICOHAOIO/IE-
HUEM HCIONb3YETCA U ayoOuoHaodarodeHue, 4to TO3BOJISET
UACHTH(GHUIPOBATh OOBEKT IO royiocy. HekoTtopele coBpe-
MEHHBIE KaMepbl UMEIOT BCTPOCHHBIH MUKPOGOH JT1O0 MUKPO-
($hoH ¥ TUHAMUK, YeM 00eCIeYrBaCTCS OPTaHU3AIMS COOTBET-
CTBEHHO CUMILJIEKCHOTO WJIM QYTJIEKCHOTO KaHama ayJuOCBSI3H.
Hanmuume ayamokanama, MO3BOJISIET TPOCTYIIUBATH OXpaHsie-
MYIO 30HY, YTO MOXET OKa3aThbCsl Ba)KHBIM IPU BO3HUKHOBE-
HUU B HEW TPEBOKHOU CUTYalUU.

Eciu Buaeon3oOpakeHusl Mpeanosiaraercsi MCnoJib-
30BaTh ISl Hejlell KPUMHHAJTHCTHYECKUX MCCIeI0BAHUIA,
TO:

-He0OXO/IMMO YYUTHIBATh, YTO CTPYKTypa MOCTPOCHUS
COT, noa6op ee (QpyHKIMOHAIBHBIX BO3MOXHOCTEH, a TaKkxke
BBEIOOp MapamMeTpoB (YHKIIMOHATIBHBIX Y3JIOB BXOMISIIAX B
COT, Bompocs! ycranoBkM COT, OCBELIEHHOCTh OXpaHIEMO
30HBI JJOJKHBI OIICHUBATHCS C TOYKH 3PEHUST KaUeCTBa 3aIKChI-
BaeMOT0 HM300paKEHUS;

-u300pakeHus, nosydaembie mpu nmomoriu COT, momk-
HbI 0TOOpaXaTh MaKCHMaJbHO BO3MOKHOE YHCIIO MPHU3HAKOB,
UICHTH(PHUIHPYIOMIHX 0O0BEKTHI;

-COT ¢ uudpoBbIM BUICOHAKOIMUTENEM JOJKHA allfa-
paTHO o0ecreynBaTh MOJYyUYCHHUE KaJpa Ha BBIXOJI€ CUCTEMBI HE
HUXKE
704 x 576 nukcenei;

-COT nomxna oOecrmeuynBaTh 3alKMCh HAa BUJCOHAKOIH-
TETb HE MeHee 256 rpananuii ceporo;

-HEJIOMyCTUMbl HEJOCTATOYHAsl OCBEIIEHHOCTh OOBEKTa,
M30BITOYHASI OCBEIIEHHOCTH (OJMKH, pEe3KHe TSHH), UTO JeTIacT
HEBO3MOXKHBIM BBHISIBJICHHE Ha M300pakKeHUU WHIUBUIYATU3U-
pYIOIIUX TMPHU3HAKOB 00BEKTa. YKa3zaHHOe TpeOoBaHWE HE0O0-
XOJUMO YYHUTBHIBaTh NMPU MOHTAXE CHCTEMbl M OpraHU3alUuU
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OCBEIICHHUS OXPaHseMON 30HBI U HAOII0TaeMBIX OOBEKTOB;

-renekamepsl COT HeoOXouMO ycTaHaBIMBATh, 110 BO3-
MO>KHOCTH, MAKCUMAIILHO OJIN3KO K TOPU3OHTAIBHON BH3UPHOM
JMHUM TI0 OTHOUIEHUIO K (PUKCHpyeMoMy OOBeKTy Halutoje-
Hus, T.e. oTkiIoHeHue COT oT ropu3oHTaIbHONW BU3UPHOM JH-
HUM JIOJDKHO COCTABJIATH He Ooriee 15 rpaycos;

-3HAYEHHE Pa3PEUICHHs] CUCTEMBI JIOJKHO COCTaBJISATh HE
MeHee 450 TBJI nns nBeTHBIX Kamep;

-3HAYEHHE Pa3pEelICHHs] CUCTEMBI TOJIKHO COCTaBIISITh HE
Mmenee 500 TBJI qns yepHO-6embIX Kamep;

-OBICTPOTAa pEaKIMH CHUCTEMBI JIOJDKHA 00ECreunBaTh
BKJIFOUEHHE KaMepbl 0 TOSBJIECHUS 0OBEKTa B OXpaHIEMOH B
30HE (Hampumep, MpH Mojaye CUrHajga TPEBOTU OT OXPaHHOIO
JATYNKA);

-peXUM 3aIUCH JTOJKEH OBITh 25 KaapoB/ceK Mo KaXKIo-
My KaHaly;

-IIpY MOHTaXX€ CHCTEMbI U YCTaHOBKE PEKUMOB PabOTHI
HEOOXOJIMMO YUYHTBIBaTh CKOPOCTH IE€peMEelIeHHs OOBEKTOB,
HAXOJMSIIMXCS B 30HE BUAMMOCTH KaMephl, C TEM, YTOOBI HC-
KJIIOUYUTh TMOSBICHHE HEPE3KUX CMa3aHHBIX M300pa’keHHH Ha
3alMCaHHbIX BUJEOKAIpax.

4.2.3. OcBelIeHHOCTL HA 00bEKTE

OCBeIICHHOCTh HAOII0AaeMOI0 O00BEKTa MOXKET OBITh
Pa3IUYHON M, KPOME 3TOTO, MOXKET H3MEHSTHCS MPOU3BOJIb-
HbIM 00pa3oM. OHa 3aBUCUT OT BPEMEHHU CYTOK, MOTObI, MPO-
3pagHOCTH Bo3xayxa. [loaToMy mpw BhIOOpEe KaMephl BajKHO
3HaTh TaKWE IMapaMeTpbl O0BEKTa, KaK MHHHMAaJbHas OCBE-
IIIEHHOCTh ¥ JIWaIa30H U3MCHEHHUS OcBemeHHocTer. Mcxoasa u3
3HaYEHUS] MUHUMAJILHOW OCBEIICHHOCTH, BHIOMPAIOT Kamepy C
COOTBETCTBYIOIICH uyscmeumenvhocmoto. OHAKO 37€Ch MO-
T'YT BO3HUKHYTh CIIO)KHOCTH, BBI3BAHHBIE TEM, YTO IPUBOIUMAS
B IIaCIIOPTE HAa Kamepy XapaKTepUCTUKA 'dyBCTBUTEIbHOCTH'
TPaKTYeTCs HEOJTHO3HAYHO (CM. OMpeesieHne 4yBCTBUTEIBHO-
ctH). Bo-niepBhIX, MOXKET OBITH MPUBEJICHA OCBEIICHHOCTD, TIPH
KOTOpOH Kamepa jact "mpuemiemoe"” n3obpakeHue a1udo HOp-
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MajbHOE U300pakeHue. ITH 3HaYEHHsI MOTYT OTJINYaThCs B 2 -
4 pa3za. Bo-BTOpBIX, psin (pUpM MPOBOIAT U3MepeHus Oe3 cre-
nuansHoro ¢unbtpa MK-oTCeuku, 4TO 3aBBINIaeT YyBCTBHU-
TENBHOCTh KaMephl. M, HaKOHell, B OAHUX CIIy4asiX IPUBOJUTCS
ocBellleHHOCTh Ha 00bekTe (Eos), @ B Apyrux — Ha Marpuie
(Ewvarp). OTH BeIMUMHBI CBSA3aHBI MEXKY COOON BBIPAKEHUEM:

00

mamp 2
7

_E,R

9

riae R - koohHUIHEHT OTpakeHHs 00BEKTA;
F - oTHOCHTENBHOE OTBEPCTHE OOBEKTHBA;
m-3,14159....

PasHuna Mmexay STHUMHM BeIMYMHAMHU CYIIECTBEHHAs;
repBasi MOXET IPEeBhIIaTh BTOpYIo B 10 pas.

Takasi HEOJHO3HAYHOCTh MOKET MPUBECTH K CEPHE3HOU
omrOKe MpH BEIOOPE KaMepbl, OATOMY Iepe]] IPUOOpEeTCHHEM
KaMepbl HeOOXOIMMO BBISICHUTH, Kakas W3 BEJIMYMH yKa3aHa B
JOKYMEHTAaIuu Ha He€, a 0ojiee MPaBUIBHOE PEIICHHE - MOJY-
YUTh MOAPOOHYIO KOHCYJIbTAIMIO Y CHEIHAUCTA.

CrnenmyeT OTMETUTH, YTO OCBEUICHHOCTh 00BEKTa CHUIHHO
BIIUSIET Ha pa3pelieHue, Mo3TomMy JUisi OObEKTOB C OYEHb HH3-
KOW OCBEIIEHHOCTHIO CIIEAYeT BHIOMPATh KaMephl C MOBBIMICH-
HBIMU YYBCTBHUTEJIBHOCTBIO U Pa3pelIatonieil criocOOHOCTHIO.

[IpuMeHsSTh  CBEPXBBICOKOUYBCTBUTEIBHBIE  KaMephl,
MPEICTABISIIONINE CO00M KOMOWHAIIUIO OOBIYHON Kamephbl U
npubopa HOYHOTO BHUJICHUS M MMEIOIINE YyBCTBUTEIBHOCTH B
100-10000 pa3 BbIlIe OOBIYHBIX, CAEAYET C OOJIBIION OCTOPOXK-
HOCTBIO (@ JIydIlle OTKa3aThCsl OT HHUX) M3-32 BBICOKOW IICHBI,
HU3KOHN HaJIeKHOCTH U OYCHB CJIOKHON U HEYJIOOHOW KCILTya-
Taruu. B 4acTHOCTH, WX HENB3s MPUMEHSITH JHEM (M peKOMEH-
JyeTcs Jake 3aKpbIBaTh UX OOBEKTUB B JHEBHOE BPEMSI) U T.J.

B tabnune 5 u 6 npuBeneHsl MpUMEpHbIE 3HAUEHHS OC-
BEIIIEHHOCTH Ha OOBEKTE NI cpenHel mosiockl Poccum m ot-
pakareibHasi ClIOCOOHOCTh HEKOTOPBIX OOHEKTOB.
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Tabmuma 5

OcBemiéHHocTs B mome- | OCBeIEHHOCTh Ha  yJMIe,
IEHUH, JK JK

Apxuii conneu- | 100000 -
Cinan 20-75 HBIN IOJIIEHD 1000000
Kopunop, ne- [TacmypHBIii 100 -
CTHHIIA 30-200 JIeHb 10000
Marazun 75 -300 | Cymepku 1-10

200 -
Oduc 500 [TonHas nyHa 0,1-1
Csetmas kom- | 100 - BesIVHHAs HOUL 0,0001 -
Hatay okHa | 1000 Y 0.001
Tabmauma 6

O0beKT Koappuuuent orpaxkenns, %

[Tycroit uncTsii achanst | 5 - 10
TpaBa, KyCTbl, J€pEBbs 20-25

KpacHblii kupnny 35-40
ABTOMOOWITH 40 - 50
Crekio 70 - 80
benas kpacka 55-75
CHexHblIll TIOKPOB 65 - 85

Emre oganm croco6oM oOecreunuTs paboToCIOCOOHOCTh
KaMepbl B YCIOBHSIX HEAOCTATOUHOW OCBEIIEHHOCTH Ha 00BEK-
TE SIBJSIETCS OpPTaHM3ALUS OedcypHozo oceeutenus. CaMbIM
MPOCTBIM U JIOCTYIHBIM SIBISIETCSI OOBIYHOE OCBEIIEHUE, KOTO-
poe IpH OCHAILIEHUM CHEUUAIbHBIMU YyCTpoiicTBamMu (pese
BpEMEHH, (OTOIIEMEHTAMU, OXPaHHBIMU H3BEIIATEIISIMHU, pea-
TUPYIOUIMMH Ha MEepEMEIICHNE) MOKET BKIIIOUAThCS U BBIKIIIO-
YaThCsl 10 PACIHUCAHUIO, 110 YPOBHIO OCBEIICHHOCTU WU TIPH
NpUOJIMKCHUH YeIIOBEKA.

B Hacrosiiue Bpemsi MosIBUIIUCH OCBETUTENN Ha SIPKUX CBE-
TOAUOdaX. OCHOBHBIMU HX MPCUMYIICCTBAMU SBJISIFOTCA 6OJII)-
111asi CBETOBAst OTJaya Ipy MajoM SHEpPronoTpeOnIeHnu, JUTUTENb-
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HBIA CPOK CITy>KObI. Buibl cBETOIMOAHBIX OCBETUTENEH yKa3a-
Hbl B [Ipunoxennn 1.

B nHacrosimue Bpemst ciep>KuBaIOmuUM (GakToOpoM MpHMe-
HEHMs CBETOJUOIHON TOACBETKU sBIseTCA (DAKTOp IICHBI.
MOXHO C YBEpEHHOCTHIO NMPOTHO3UPOBATH, YTO C PA3BUTUEM
JAHHOM TEXHOJIOTMM 1I€Ha Ha CBETOJUOJHbIE OCBETUTENN Oy-
JIET CHUXKAThCSL.

OpHako, cienyer oOpaTUTh BHHUMaHME, YTO C POCTOM
CBETOBOIl MOIITHOCTH CBETOJHOJHOIO OCBETUTENS Bce Oolee
aKTyaJbHbIM CTaHOBUTHCS BONPOC I(PPEKTUBHOIO OXJIAKICHHS
ceeronuona. IloaTtomy pekoMeHayercss BbIOMpaTh CBETOAMO-
Hbl€ OCBETHUTENH, paboTalolue He Ha NPUICTbHBIX pPeKUMax
0 TOKY Yepe3 CBETOAMO/] U uMeronre S GEeKTUBHBINA pauaTop.

Kpome 00ObIYHOrO (BHUIMMOI0) OCBEIIEHUS JJIs MOACBET-
Kd OOBEKTOB HCHOJIB3YIOT ocBetutenu uHppakpacHoro (MK)
cnekrpa. CoBpeMEHHbIE MATPULIBI KAMEP UMEIOT CIIEKTPAJIbHYIO
XapaKTEPUCTUKY, CYIIECTBEHHO CIBUHYTYIO B 00JIacTh OJMKHE-
ro UK-n3nyuenus, uyto no3sossieT uenoib3osats MK-noncserky,
HEBUJIUMYIO YEJIOBEUECKUM IJ1a30M.

B GonpmmHcTBEe coBpemMeHHbIX MK-ocBeTuTensx ucrosib-
3yrorcst MK-cBeTonnoasl, npumeamnne Ha CMeHy IIpoKEKTopam
Ha OCHOBE TaJIOTCHHBIX JIAMII HAKaJUBAaHUS C JUCIIEPCUOHHBI-
mu ¢pmibTpamu u3 MK crekia, KOTopbie MOTIOMAI0T BUIUMYIO
yacTb cnekrpa. B MK-ocBeturensx MCnonab3yrTCsi CBETOAMO-
Jibl cO cBeTOBBIM n3inyueHuem 850-880, 920-930 u 940-950 uwm.
Haubonee 3¢ dexTHBHO MpUMeHEHHE OCBETHTENEH ¢ Ooee Ko-
pPOTKOM  NJIMHOW  BOJHBI, O3TO CBSA3aHO €  Oousblueit
YyBCTBUTEJIBHOCTBIO MAaTPHI] B 3TOM JUaNa30HeE.

IIutanue WK-ocBeTuTenen, ciaeayeT NPOU3BOIUTH OT
CTaOWJIN3UPOBAHHBIX MCTOYHHKOB MOCTOSIHHOTO HAIPSDKEHMS,
win ucnons3oBate MK ocBetutenu umeromue BCTPOEHHBIE
CTaOMIIN3aTOPBI.

[Tpu pabore ¢ MK-noacBeTkoil ciemyer oOpaTUTh BHU-
MaHHe, 4TO KOA(PGHUIMEHT OTPaXEeHUs PA3INYHbIX PEIMETOB U
o0bekToB B MK-005macti 3HauMTENIFHO OTIAMYAeTCsl OT KOdpdu-
LMEHTOB OTPAKCHUS INIPH JHEBHOM OCBEIEHMU. Tak pacTeHus,
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KOCMETHKA, MaTepHaIbl OJCKIbI, OKpacka 3JaHWA W MAaIluH
MOTYT CO3/1aBaTh 3HAYUTEIbHBIE HCKAKEHUS B TOIYyUYEHHOM
N300paKCHUH. DTOMY CITOCOOCTBYET M MOHOXPOMHBIN Xapak-
tep uznydenus UK-ocseturens.

Crnenyer ydects, uto npu UK-cBete nzmensiercs pokyc-
HOE€ PacCTOSIHUE OOBEKTHBA BUACOKAMEPHI. DTO MOXKET IPUBECTH
K Pa3MBITOCTH HW300paxkeHus. [1o3ToMy HE0OXOIUMO IpOBe-
PATH KauecTBO (POKYCHPOBKU OOBEKTHBA, KaK B JHEBHOE BpeMs,
tak u npu UK-ceere.

[Ipu ucnonp3zoBaHumM Tenekamep co BcTpoeHHbIMU WK-
CBETOJIMOJIaMU B KOXKYX KaMmepbl, MOKET HaOJOJaThCS OTpa-
xeHne MK-u3nyueHus OoT 3alIMTHOTO CTEKJIa KOXKyXa, Kpym-
HBIX YaCTHI] MBUTA ¥ CHETa, HaXOSIIUXCS Mepe]l O0hEKTHBOM,
YTO OTPUIIATEIHHO CKA3bIBAETCSI HA KOHTPACTHOCTH U300paxe-
HHS, TIO3TOMY HcCHoyb3oBaHue BHemHUx WK-usnyuarenei
MPEANOYTUTENBHO (CM. pHC. 14).

Puc. 14 - Huskoyposuesas menexamepa ¢ 08yMsi GHEWHUMU
UK-oceemumensmu.

Ilpumeuanue - 6 nocneonux Mooughukayuax meiekamep co 6Cmpo-
ennvimu MK-ceemoouodamu cmexno obvexmuea 6viHeceHo Oanvbuie 3a-
wumnozo cmexna UK-ceemoouooos, umo uckuouaem npsamoe ompajceuue
HUK-uznyuenus om neeo.
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CrnemyeT OTMETHTh, YTO HE OJHA Kamepa, C MaTpuilel
I13C umu KMOII, B HacTosiiiee BpeMs He o0sajaeT 4yBCTBH-
TEIBHOCTHIO, TMO3BOJISIFOIICH eil paboTaTh 3a CYET perucTparuu
cobctBeHHoro MK-uznydeHusi Takux OOBEKTOB HAOJIOJCHWS,
KaK: 4eJIOBEK, MaIllMHA, 3/1aHue, JJaHamadT u 1.1. To ecTh 00b-
€KTOB, HE MMECIONINX COOCTBEHHYIO TEMIIEpaTypy Harpesa Io-
psanka 600°C.

[Toaromy mrobas kamepa TpeOyeT BHEIIHET0 MCTOYHUKA
OCBEIICHUSI €CTECTBEHHOTO WJIM HCKYCCTBEHHOTO IMPOMCXOXK-
JICHUS.

Ilpumeuanue. B COT HeoOX00uUMO UCNONb308AHUE UCHIOYHUKU OCEe-
WeHUs ¢ pe3epeHbIM NUMAHUEM C 803MOHCHOCIIBIO YBeTUUeHUs C8emM08020 No-
MOKA Npu HeONA2ONPUSAMHBIX YCI08USX He MeHee Yem 6 3 pasa.

JlnamazoH W3MEHEHHUs OCBEIICHHOCTEH HE0O0X0IUMO
YUYUTBIBaTh, KaK MPABHUIIO, TIPH BHIOOPE KaMep MJisi Hapy>KHOTO
HaOmoneHus. g 3TuX 1ened B cucteMax OObIYHOrO MpuMe-
HEHUSl BBIOUPAIOT KaMEphl C 2J1eKMPOHHLIM 3AMEOPOM WU
INEKMPOHHOU Ouagpazmoii, TO3BOJAIOIIMMU KOMIIEHCHUPO-
Bath 1000 - unu paxe 2000-kpaTHbIE MPEBBIIEHUS OCBELIEH-

HOCTH (mmama3oH peryiaupoBanus 1/50 - 1/50000 wm 1/50 -
1/100000).

4.2.4. Pa3menieHue kKaMepbl B Ha01101aeMOi 30He

BaxHyto ponp B oOecrnedeHHH HOpPMaibHOH pabOThI
KaMepbl UrpaeT BbIOOP MECTa yCTAHOBKU KaMmephbl Ha OOBEKTE.
[Ipu sTOM HyX HO O0OpaTUTh BHHMMAHHE Ha JBa MOMEHTA.
Bo-nepBbix, cneayeT, MO BO3MOXXHOCTH, HUCKIIIOYUTH 3aCBETKU
00BEKTHBA TPSIMBIM HJIM OTPa’KEHHBIM COJIHEYHBIM CBETOM JINOO
MOILIHBIMH  MCTOYHUKAMH  HMCKYCCTBEHHOIO  OCBEILEHHUS,
Hanpumep, NpoxekTopamu. UM, Bo-BTOpPBIX, HYy’)KHO OpPUEHTHPO-
BaThb KaMepy TakUM 00pa3oM, YTOOBI B TOJIE 3pEHUS MOMaaain
BCE Ys3BUMBbIE MeCTa (OKHA, JABEPH, JIOKU U T.I.), & Pa3Mepbl
HE NPOCMATPUBAEMON 30HBI HE TMO3BOJSUIM HAPYLIUTEIO
NPOHUKHYTH 4Yepe3 Hee. Eciu ysa3BUMbIe MecTa He MPocMaTpH-
BAIOTCSl OAHOIN Kamepoi (yrosa 3peHust KOTOpOH MO FOPU30HTY
HEe J0JDKEH mpeBbimaTth 90°), TO HE0OX0IUMO yCTAaHOBHUTH HeE-
CKOJIBKO TE€JIeKaMep.
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Jist Toro uToOBI M30€KaTh 3aCBETOK, PEKOMEHTYETCSI:

-HE OPUEHTUPOBATH KaMEPY B I0KHYIO CTOPOHY;

-yCTaHaBJIMBaTh KaMepy Ha MOTOJKE JMO0 HAa CTEHE WIH
B YIJIy C HAKJIOHOM €€ BHU3 (ecliu MperoaraeTcsi UCIoiIb30-
BaTh 3alMCh C JJAHHOW KaMephbl JJsl NMPOBENEHUS KPUMHMHAIU-
CTUYECKOM 3KCHEPTHU3bl, TO YrOJ HAKIOHA K TOPU30HTY HE
JIOJIKEH MpeBbIaTh 15°);

-MCIOJIb30BaTh KOPITYC MJIM KOXKYX C 3aIUTHBIM KO3BIPb-
KOM H (QUIBTPOM;

-HE HampaBJATh KaMepy Ha OJecTsiiue, XOpoulo OTpa-
YKaIoIIMe CBET IIPEeIMETHI (3epKaia, JTy>KH U T.II.), OKHA.

Ecnn He ynaercs yMEHbBIIUTH pa3sMepbl HE MPOCMATpPH-
BaEeMOM 30HBI JI0 TaKOW CTENEHHU, YTOOBI B HEW HE MOT Iepe-
MELIAThCS YEJIOBEK, KaMepy CleayeT YCTAaHABIMBATh B TAKOM
MecTe, YTOOBI B ATY 30HY HE MOMajaliu ysS3BUMbIE MECTa - OK-
Ha, ABepu U T. n. Kpome »3TOro, mpm pasMenieHuu Kamepbl
HY)KHO CTPEMHUTHCS K TOMY, YTOOBI JJIMHA MHUTAIONINX U CHT-
HaJbHBIX Ka0esel Obliia MUHUMAabHOM.

4.2.5. CkpbiTO€E HAl/I0/IeHHE

B HexoTOphIX cityyasix TpeOyeTcs OpraHu3oBaTh Ha 00b-
€KTe CKphITOe HalOmo/eHue (Hampumep, 3a COTPYAHUKOM, TO-
JI03PEBAEMBIM B HEJIOSUIBHOCTH).

B Hacrosimee Bpemsi poccuiickoe 3aKOHOJATENbCTBO HE
JIOITYCKaeT MCIOJIh30BAHUE CKPBITOrO TEICHAOIIOACHHUS Opra-
HU3ALUSIMU U YaCTHBIMU JIMIIAMH, €CIIM OHU HE SBISIOTCA Op-
raHaMu, OIPEACIICHHBIMU 3aKOHOIATEIIbCTBOM, KaK OpPTaHbl
OTepaTUBHO-PO3BICKHON NesTeNbHOCTH. [l03TOMY CKpbITOE BU-
JICOHA0II0/IEHNE HE JOJDKHO npoTtuBopeunTs CtaTthsam 23 u 24
Konctutyuuu Poccuiickoit ®enepanuu u @3 "O6 omepaTus-
HO-PO3BICKHOW JEeSATENHHOCTH" W WMHBIM 3aKkoHaM Poccuiickoit
denepanuu.

Jis 3THX 1esei BBITyCKAIOTCs CIielHalibHble Majiorada-
pUTHBIE Kamephl (KakK MpaBuiio, OecKopitycHbIe). Takue Kkamepbl
OCHAIIIAIOTCS. MUHUATIOPHBIMH OOBEKTHBAMU C MUKPO3PAYKOM
(tuma "Pinhole"). IIpu HEqOCTaTOYHONM OCBEIIEHHOCTH OOBEKTA
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HaOMIOZIeHWsT B 3TUX ClydasiX HCHONb3yroT ycrpoictBa MK-
HOZICBETKH, TaK KaK OObIYHOE OCBEILEHUE 37eCh, OYEBHIIHO, HE
roaurcs. Cama KaMepa yCTaHaBJIMBAETCSl B CTEHE WJIM Ha BHEII-
HEll CTOpOHE CTEHbI MOMEIEHUs, a OOBEKTUB BBOJUTCS B Ma-
JICHBKYIO JBIPOYKY B cTeHe, K HepocTaTkaM OOBEKTHBOB 'pin-
hole" MoxHO oTHecTH MX HeOoJbIIyI0 cBeTocuiy. Kpome ma-
J0rabapuTHBIX Kamep, MHOIZa JJsi CKPbITOro HaOI0JeHUS,
KOrja TpeOyeTcsl CPaBHUTENILHO BBICOKOE KaueCTBO M300paxe-
HUSl UCTOJB3YIOT OOBIYHBIE (KOHEYHO, HE OYeHb OOJBIIUE IO
rabapuram) KaMepbl ¢ JOCTATOYHO XOPOLIMMHU OOBEKTHBAMHU.
Kameps! TmiatenbHo kamyuaupyroTcs HOJ pa3idyuHble Ipen-
METbI, KOTOpPbIE HE BBI3BIBAIOT MOA03PEHUN (HAIIpUMEp, FPOM-
KOTOBOPHTEJNH, ITa(OHBI U T. 11.) U HE TPUBJICKAIOT BHUMAHHUSL.
MecTo ycTaHOBKM Kamephl BbIOMpaeTcss TakuM 0o0pa3oM, 4To-
Obl OHO HE HAXOJUJIOCH MOCTOSIHHO WJIM B TEYEHUE IIIUTEIbHO-
IO BPEMEHHU B I0OJI€ 3pEHUS YEJIOBEKA, 3a KOTOPBIM BEJIETCS Ha-
OJr0ICHHE.

Ilpumeuanue. Cnedyem ommemums, 4mo Kamepsvl ¢ 00bEKMUBAMU
"pinhole" ne obecneuusarom vicoxoe paspeuierue, 001A0AIOM HUSKUM Kd-
UeCmeoM U300padceHus, KpUMuyHol K OUANA30HY OCGeWeHHOCmel U no-
9MOMY He NOOX00am 05 yeell KPUMUHATUCTUYECKOU IKCNepmu3bl U0eo-
uzobpasicenus.

4.2.6. YcaoBus IKCILIyaTalUA

Kaxk YKE OTMCYAJIOCh, IO YCJIIOBUSAM OKCILTyaTallkuU Ka-
MEpPbI MOYKHO Pa3eNiuTh Ha KaMephI:

-1JIs1 BHYTPCHHETO IPUMCHCHUSA |

-JUTSL IIMYHOTO (HApy>KHOTO) TIPUMECHEHUS;

-1 IPUMCHCHUA B 0COOBIX YCJIOBUSAX.

Kamepbl 1151 BHYTPEHHETO MPUMEHEHUSI DKCIUTyaTUpy-
IOTCI B CPaBHUTEINBHO XOPOILIMX YCIOBHUAX: TeMIleparypa HU
BII&XKHOCTh B TIOMCILCHHUH, €CIM U W3MEHSETCS, TO B BeChMa
HEOOJBIIMX TpeeNax, MOITOMY KaKHUX-TO OCOOBIX TpeOOBaHUMN
K KamepaMm C 3TOW TOYKH 3peHHs He MpenbsBisercs. Ecmu
TpeOyercss (HampuMmep, B TIOMCIICHUSX 3aHUH, SBIISTFOIIIXCS
APXUTEKTYPHBIMU TAMSTHUKAMHU), TPUMCHSIOTCS JIEKOPATHB-

HBIC KOXKYXH, KOTOPBIC MOTI'YT U3TOTaBIMBATLCS 11O CIICL3aKa3y.
86



BpI00p KpOHIITEHHOB M TOBOPOTHBIX YCTPOWCTB TaKXkKe HE
NpeCTaBIsIeT CIOXKHOCTH, TaK Kak JJs HUX He TpeOyercs
CHEIHATIbHOTO AHTUKOPPO3UOHHOTO MOKPBITHUS, @ CAMU KaMephbl
UMEIOT HeOombIoi (kak mpasuio, nopsiaka 500 r) Bec. LleHsr
Ha YCTPOMCTBa OCHAILlEHUE KaMep JJi1 BHYTPEHHETO NpUMEHe-
HUS HEBBICOKM M INPUMEPHO OJMHAKOBBI JJIS  BCEX
dupm-niponsBoauTeneii. EAWHCTBEHHO, Ha YTO HEOOXOIUMO
0o0paTUTh BHMMAHUE - 3TO COOTBETCTBME KOHCTPYKTHBHBIX
XapaKTepUCTHK OJTUX YCTPOWCTB (pa3MepoB CBOOOIHOTO
MIPOCTPAHCTBA KOXKYXOB, CIIOCOOOB KPEIMJICHUs KaMepbl, YIJIOB
MIOBOPOTA, JOMYCTUMOIN BECOBOM HArpy3Kd M T.N.) KOHCTPYK-
LIUU KaMEePBI.

Kameps! 1151 Hapy>kHOTO Hab01eHUS paboTatoT B Oosee
CIOXHbIX ycnoBusx. llupoxkuil nuamasoH U3MEHEHUS OCBe-
LIEHHOCTH, TEMIIEPATypbl U BIAXKHOCTU OKPY’KAIOLIETO BO3.LY-
Xa, JOXK/b, CHET, TyMaH, BETep OKa3bIBalOT Ype3BblYAiiHO Heba-
TOIPHUATHOE BO3JEHCTBUE HAa pabOTy KaMepsbl, annaparypsl Te-
JIEMETPUH, MOBOPOTHBIX YCTPOWCTB M KpOHIUTEHHOB. [loaTomy
yJIM4Hasi KaMepa BCerja pa3MeIlaeTcs B FEPMETUYHOM KOXKYXeE,
HMEIOLIEM TEPMOCTAT M COJHUE3ALIUTHBIA KO3BIPEK, MHOTJA -
BEHTWJIATOP, OYUCTUTENN CTeKJIa U T.N. KpoHIITeiHb uMeroT
YCHJIEHHYIO KOHCTPYKLIMIO, TaK KaK BEC KaMEpbl B TEPMOKOXKYXE
BMECTE€ C IIOBOPOTHBIM yCTpoWcTBOM H, wuHorma, WK-
npoxkekTopom jocturaet 20 - 30 Kr, u, KpOMe 3TOro, JOJIKHBI
BBI/IEP)KUBATh BETPOBbIE HArpy3ku, obseneHeHue u T.n. Bee
YCTPONCTBA OCHAILEHHUsI Kamep Ui Hapy>KHOTO HaOJIIOJCHHS
MMEIOT aHTUKOPPO3UMOHHOE MOKPBITHE, YCTOMYHUBOE K BO3IEH-
CTBMIO COJHEYHOM paguauuu. JKectkue TpeOoBaHUS K
KOHCTPYKTUBHOMY HCIIOJIHEHUIO 3TUX YCTPOWCTB OMPEIEIIAIOT
UX BECbMA BBICOKYIO CTOMMOCTb.

K oco0pIM ycnoBusiM paboThl KaMepbl MOTYT OTHOCHTBCS
pasinyHble (PAKTOPBI: BO3MOXKHOCTb YMBILIUIEHHOTO TOBPEX-
JIEHUsI KaMephbl, 3albUIEHHOCTh, M0XAapO W B3PBIBOONACHOCTH
NIOMEIIEHNUS, HAJIMYME MAapOB WJIM KOHJEHCATa arpecCHBHBIX
BELIECTB, NOBBIIIEHHbI ypOBEHb paguanuu u T.1. [loatomy
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BBEIOOP OCHAIICHUS KaMmep, paboTarImUX B OCOOBIX YCIIOBHSX,
IIPOU3BOJUTCS CTPOTO HHAUBUAYAJIBHO.

B 3aBuCHMMOCTH OT yCIIOBHIA TPUMEHEHUSI KaMepbl BbIOU-
paercsi TaKke TUI Kabeneil 1 MpOBOAOB, pacHpeeTUTEIbHbIX
U KOMMYTaIIMOHHBIX KOPOOOK.

4.3. TpeGoBanusi K anmaparype IocToB yNpaBJICHUS
U KaHAJIaM NepeJavyd BUIEOCHUTHAJIA

Wndpopmanus oTr Kamep MO KaHajgaMm Mepeaavu
BUJICOCUTHAJIa TIOCTYMaeT Ha TOCT YIpaBJICHHUs, TIe OHa
KOMMYTHPYETCsI, 00padaThIBaeTCs, 0TOOPAKAECTCS U PETHCTPH-
pyeTcs ¢ MOMOIIBI0 CHEIUANIbHBIX alfapaTHBIX U MPOrpaMM-
HBIX cpeAcTB. Takux MOCTOB B CUCTEMAaX BBICLIETO U CPEIHETO
KJIACCOB MOJKET OBITh HECKOJIBbKO, BKJIIOYAs M YJaJICHHEIC,
Ha 3HAUYMUTETIbHBIC PACCTOSHUS (B cHCTeMax OOIIero MpuMeHe-
HUS, KaK MPaBHIIO, 3TOro He Tpedyetcs). TouHble mapameTpsl
anmapartypsl, octa ynpasienus (AITY) - anmapaTHsIil cocTas,
(YHKIIMOHATTBHBIE BO3MOXKHOCTH, DJIEKTPHUYECKHE XapaKTepH-
CTHKH H T.II. - MOKHO ONPEAEIUTh, TOIBKO YUUTHIBast TpeOOBa-
HUS 3aKa34MKa M pe3yibTaThl 00cnenoBaHus o0bekTa. OqHaKo
Ha TPU MOMEHTA IpH BbIOOpE ammapaTypsl clieayeT oOpaTHTh
oco0oe BHUMaHUE, a UMEHHO:

-BCsl almaparypa J0JKHAa COOTBETCTBOBATh OJHUM U TEM
e CTaH/IapTaM YepHO-0EJIOT0 1 IIBETHOTO TEJICBUICHHS;

-paspemaromas cnocodHocts AITY momkHa ObITH BHIIIIE,
4YeM y KaMep, UCIIOJIb3YEMBIX B CUCTEME;

B tabnuie 7 npuBonaaTcs ocHOBHBIC MokazaTenu AIlY u
KaHaJIOB Iepe/layd BUIEOCUTHAja, KOTOPhIE MOTYT 3a/1aBaTbCs
3aKa3YMKOM M KOTOpbl€, B KOHEYHOM CUETE, ONpPEIEISIIOT
CTPYKTYpy CHUCTEMBI, €€ COCTaB U (PYyHKIMOHAIbHBIE BO3MOXK-
Hoctu. C paszButuem COT cocraB mokasateneil ux paOoOTHI,
(yHKIIMOHATTEHBIE BO3MOXXHOCTH U JAPYTHUE XapaKTEePUCTUKU
MOTYT U3MEHSTHCSI.
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Tabmmma 7

DyHKuMe, IOKA3aTE/]Ib

Oonapy:keHue,
Ha0/10/1eHue

B pexxume Habnrwoenue - yetkoe nzobpa-
JKEHHE B MpefiesiaX yCTaHOBJICHHBIX 30H IpU
3aJJaHHBIX YPOBHSAX OCBELICHHOCTU U OXH-
JTAEMBIX IPOU3BOJCTBEHHBIX IIOMEX; B pe-
xuMe Oxpana - TpeOyemas pa3IndMMOCTb
(upeHTH(UKAIMS ) TIPH TTOSBICHUH YEIOBEKa
WIA TOCTOPOHHHUX INPEAMETOB B Mpejenax
YCTaHOBJICHHBIX 30H IpHU 3aJaHHBIX YPOB-
HSIX OCBEIIEHHOCTH U OKUAAEMBIX IPOM3-
BOJACTBEHHBIX  IIOMEX;  aBTOMAaTU4ecKOe
yTIpaBJICHHE.

YnpasJiienue,
KOHTPOJIb

TpeOyeMblii peKUM PabOThI; TJIAHUPOBAHUE
BPEMEHHBIX OKOH; PY4YHOE YIpaBJICHUE; aB-
TOMAaTHYECKOE YTNpaBJeHHE, B TOM 4YHUCIIE
IIPOrpaMMHUpPYEMOE; MEPEXO] C OAHOIO Ha
JIPYro BHJ YNPABICHUS; IMOCTOSHHBIA WU
UKIUYECKUI TPOCMOTP 30H; IPOCMOTP 30H
[0 3aJaHHOM TporpaMme; paszelieHue
yOpaBICHUSI MEXIy OTBETCTBEHHBIMH JIH-
AaMU ¥ OXPAHOW; aBTOMATHYECKHU BBIBOJ
BUJICOMH(OPMAIIMK TIPH TOJYYSHUU CUTHA-
Jla TPEBOTH OT CPEACTB OXPaHHO-II0KAPHOU
CUTHANTM3allMU WU BUICOKaMEpPhl; 3ByKOBas
U CBETOBas CHUTHAJIM3alUsl; BO3MOXHOCTh
MOJKIIOUEHUSI K TEXHUYECKHUM CpPelCTBaM
OXpaHbl; MPOCMOTP CIIY>KOOW OXpaHbl OIe-
paTHUBHOW OOCTaHOBKH; AaBTOHOMHOE Ha-
OnroieHre; HaOMI0/IEHHEe C 3allMChi0 Ha pe-
THCTPATOP; KOHTPOJIb IEIOCTHOCTH KaOelb-
HBIX JIMHUM CBSI3M U COCTOSIHUSI Kamep, B
TOM YHCJI€ C BEIBOJIOM MOCJEIHEro Kaapa.
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[Iponomxenne Tabauisl 7

OTobpaxe-
HHE, Pperu-
cTpauus

3ammuch ¥ BOCIPOU3BEICHUE BUJICO - HHPOPMAIIUU OT
KaMmep B COOTBETCTBUM C MPOTrpamMMOil UK B IPYyroM
pexuMe; MporpaMMHasi BUIEOpErUucTpanus no 30HaM
C YKa3aHUEeM BPEMEHH U JIaThl IIPU TIOKAJAPOBOM 3aIrcH,
MPOTOKOJIMPOBAHNE COOBITHIA; OTEPATUBHBIN MPOCMOTP
BHJICO-PETUCTPAINH; JOKYMEHTHPOBAHUE BHUIC03aIH-
CH TIO KajJjpaM C YKa3aHHEM J1aThl, BPEMEHH W MeCTa
COOBITHS; aBTOMATUYECKasi PEruCTpaIys HECAHKITMOHH-
POBAHHBIX U3MEHEHU B pexkruMe OXpana CAUHXPOHHO C
CUTHAJIOM TPEBOTM OT M3BEHIaTeNIed OXpPAHHOW CHI-
HaJIM3allMM ¥ BblJaya CBETOBOIO, 3ByKOBOTO WIJIM peye-
BOTO ONOBEHICHUH; CO3JJaHUE U XpaHEHHE BUICOAP-
XHUBA; aAPECHOE pachpeesieHne BuaeonH(popManmu;
BBIBOJI TEKCTOBOW MH(GOPMAIIMU HA PYCCKOM SI3BIKE.

Ilepenaua
u3o0paike-
HUA

nepegavya U300pa’keHusl WK U3MEHEHHUS COCTOSIHUS B
30HE IO JIMHHUSM CBSI3HM 4epe3 MepudepuitHpie MmpH-
OOpBI, YyCTPOICTBA HA YCTAaHOBJIEHHOE PACCTOSIHUE U
HEOOXO0JMMOE KOJMYECTBO PErHCTPUPYIOLUIUX MPH-
O0pOB; KOHTPOJb HAJU4YUsi KaMep M LEJIOCTHOCTU
JIMHUN CBA3U: YNPABIECHUE KaMEpPaMHU; MOJKIIOUEHUE
CPEICTB OXPAaHHOM CUTHAJIU3ALIMH.

Samuién-
HOCTb, CO-
XPaHHOCTh

PpaboToCOCOOHOCTh MM Bbllaya CUTHaJa TIPH BO3HHK-
HOBEHUH MOMEX SJICKTPUYECKOTO MPOUCXOXKICHHUS, pa-
JMOTIOMEX; PabOTOCIIOCOOHOCTh M COXpPAaHCHHE WH-
dbopmar py U3MEHEHMHM WM TMpONaJaHuil Ha-
IPSDKEHUS] OCHOBHOTO IHTAHUS M IEPEXOfe Ha pe-
3€pB; HEBO3MOKHOCTh MU3MEHEHUS IPOrpaMMBbI U pe-
’KuUMa paboThl Oe3 BBOJA KIIFOYA; 3aIlMTa OT HEKBaJIU-
(UIMPOBAHHOTO YIPABIICHHUS; 3aIIMTa OT YMBIILICHHBIX
JEHCTBUI OXpaHBI 110 HAPYIICHHIO pabOThI CHUCTEMBI;
HE/IOCTYITHOCTh YCTPOKCTB XpaHEeHHs BHACOMH(OpMa-
[UH 1 OCHOBHBIX YIIPABJIAIOMIUX ITPOTPAMM.

IHEPro-
odecmeue-
HUe

HaNpsHKEHUE U TOK OCHOBHOTO (LIEHTPAIU30BAHHOTO)
NUTaHMs; OTpedisieMass MOIHOCTb B Pa3HbIX PEXU-
Max paboThl; aBTOMAaTUYECKUI NEPEeXo] Ha pe3epB-
HOE MMUTAaHUE; KOHTPOJIb COCTOSIHUS TUTAHUS.
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5. TUTIOBBIE BAPUAHTBI COT

5.1. Cucrembl 00111€r0 NPUMEHEHUA

Cucrempl 0OLIETO NPUMEHEHHs MpeIHa3HAYeHbl IS
OCYILIECTBIICHUS] BUACOHAOIIONEHUSI WM BHJICOOXPaHbI KBap-
THp, KOTTEIPKEH, HeOONMbIINX 0(hHUCOB, Mara3MHOB, aNTEK H T.II.
Orto HeOOoNbIIME U HEJOPOrHME CHCTEMBI, COJEprKallue, Kak
paBujIo, 10 8-MU KaMep.

5.1.1. Bugeonomo¢oHbI

BuneonoModoHbI OTHOCSTCSI K CaMbIM IIPOCTBIM U JIEIIIe-
BBIM cHUcTeMaM oOImiero npuMeHenus. OHU HCIONB3YIOTCS, B
OCHOBHOM, JJisi HaONIOJIGHUA TOJXOAOB K BXOJHON JBEpH
KBapTHUPHI WK O(rica U coziepKaT, Kak MPaBHUIIO, OJIHY WM JBE
kaMmepsl. [IpociymBaHie 30HBI OCYIIECTBISETCS C MOMOIIBIO
MUHHUATIOpHOrO MuKpodoHa. Ilepenaua BujgeocursHaia or Ka-
Mepbl MPOU3BOAUTCS MO KOAKCHAIILHOMY KaOelto WIH paiuo-
kaHaiy. Jlns otoOpakeHus: mHOpMAIMU MOTYT HCIOJIB30-
BaThCSl BUACOMOHUTOP UITU TENEBU30D.

Cucrema tenenaOmoneHus Ha 0a3e BUAEOIOMOGOHA H
MOHHUTOpPa HE MOXET pacCMaTpUBATHCS KakK IMOJHOICHHAs 3a-
MeHa COT u MOXET CIIyUTh TOJBKO ISl YIIyUIICHHUS yA00CT-
Ba KOHTPOJIMPOBAHUS BXOJHOM ABepu (BOpoT). Pexomenayercs
K MPUMEHEHUIO B CIIy4asX, KOI/la €CTeCTBEHHOW HaOtofeHNe
BXOJTHOM JBEpPH 3aTPYAHEHO WIH CYIIECTBYIOT «MEPTBBIE» 30-
HBI HEJIOCTYTHBIE JIJIs1 HAOJIFOICHHUSI.

Ha pucynke 15 mpuBeneHbl TUIIOBbIE BapHAHTHI BHJICO-
Ha0JII0/IEHUST BXOJHOW JBEPU C MOMOILBIO BHIEO0A0MO(OHOB C
OJIHOM KaMepoy Tuma "TeJeBU3UOHHBIA JBEPHOM IiIa3ok", pas-
JMYAIOMINXCS YCTPOWCTBOM OTOOpaKEHUSI M KaHAJIOM Iepe/a-
YU U300pKEHUS.

5.1.2. Cucrembl ¢ HECKOJIBKUMHU KaMepaMu

Jis MOIKITFOUeHUsT HECKOIBKIX KaMep K OJHOMY MOHH-
TOPY B CHCTeMax OOIIEro MPUMEHEHHsI UCIIONB3YIOTCSl BUJIEO-
KOMMYTATOpPbl U BHICOKBAAPATOPHI WIH UUPposbie gudeope-
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cucmpamopet. KoMmMyTaTop MooyepeHO BBIBOJUT M300pake-
HUE C KaXIOH KaMmepbl Ha IIOJIHBI JKpaH, NMPUYEM BpPEMs
yAepKaHUs KapTUHKH MOKET peryinpoBarbcs. Bxoasl koMmy-
TaTOpa MOTYT OTKIIOYaThCS OMEPATOPOM, €CITH HEOOXOAUMO
KOHTPOJIUPOBATh HE BCE 30HBI, a JIMILIb HEKOTOphIE U3 HUX. Bu-
JIEOKBAIpAaTOPbI TO3BOJISIOT BHIBOJUTH HA OJMH MOHHUTOP CHI-
HaJbl OT yeThlpex Kamep. Bce xamepsl BBHIBOAATCS OIHOBpE-
MEHHO, 3aHUMas, Kaxpaas 1no 1/4 skpana, mpuueMm irobas u3
KaMep MOKET OBITh BBIBEJICHA Ha IMOJHBIH 3KpaH. Takoil pe-
UM PaOOTHI CHUCTEMbI MO3BOJIAET M30€XKaTh HECKOIBKO YyTO-
MUTENBHOTO JJIsl orneparopa "nuctaHus" mu3o0paxeHus, odec-
ne4nBasi MOJHOMKPAHHOE H300pakeHHWe U3 30HBI, TAE MPOo-
U30ILI0 HapyuieHue. Jlas ucrosib30BaHUs TEJEBU3HMOHHOM
CHUCTEMbI COBMECTHO C OXPAaHHBIMU H3BELIATEISIMU KOMMYTa-
TOPbl W KBaJpaTopbl CHaOKaloTCs BXOoJaMHU (IO KOJIHYECTBY
KaMmep) U BBIXOJOM TpeBoru. Ha pucynke 16 mpuBeneHa
CTPYKTypHasi CXeMa CUCTEMBbl BUICOHAOIIOJIEHUSI C KOMMYyTa-
TOPOM, @ Ha PUCYHKE 17 - CTPyKTypHas CXeMa CHUCTEMBI C
KBaJIpaTOpOM.

TEIEEHIOP

Puc. 15 - Cmpyxmypuas cxema cucmemul meaeHaOa00eHUs.
Ha basze 8udeo0oMopona
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Puc. 16 - Cmpykmypnas cxema cucmemul 8u0eoHadbio0enus
¢ KOMMYMAamopom

Keanpatop

{182 83 ][4 HH

-

hMoHuTop

CHETBEPEHHEH KARTHHES HE MOHWTOR

Buaoeocuryan Ha sandce

BuneomarHuTodoH

Puc. 17 - Cmpyxmypuas cxema cucmemvl 6U0eoHAOMIO0eHUS
€ K8aodpamopom
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5.2. CucTeMbl cpeHero M BhICIIETr0 KJIACcCOB

COT sBnsercst 1eHCTBEHHBIM BapHAHTOM PELIEHMS MPO-
OmemM 0e30macHOCTH O0BEKTa, TIOATOMY CHUCTEMBI CPETHETO U
BBICHIETO KJIACCOB, KaK MPaBUJIO, UHTETPUPYIOTCS C CUCTEMAMU
OXpaHHO-TIOKAPHOHN CHUTHANW3alMKU U KOHTpousst fgoctyna. He-
COMHEHHBIM JIOCTOMHCTBOM JTHX CHUCTEM SIBIISIETCS BO3MOXK-
HOCTb [IPAKTUYECKH HEOTPAHUUEHHOTO PACIIMPEHUS.

B oTHocuTEeNbHO HEOONBLIMX M HEAOPOTUX CUCTEMax
CpeIHero kjacca JUisi oOCIyKMBaHHUsSI HECKOJBKUX KaMep HcC-
HOJIB3YIOTCA MOCIIE0BaTEeNbHbIE BUEOKOMMYTATOPbI U BUIEO-
kBajapaTtopsl. bonee cosepuienHas ananoroas COT moxer
ObITh peajn30BaHa HAa OCHOBE YHUBEPCAIBHOTO MHOTO(YHK-
LMOHAJILHOTO MYyJIbTUIUIEKCOpa. [Ipumepbl CTpyKTyp Takux
CHCTEM IpUBEICHBI HA puc. 18, 19.

bonee noporue cuctemsl, Kak MpaBuiio, BBICILETO Kilacca,
CTPOSITCS Ha MATPUYHBIX KOMMYTaTropax M LUQPOBBIX JIETEK-
Topax ABwkeHus. OHM MMEIOT IIMPOKUH HaOop QyHKIMH, a
TaKkXKe BO3MOXKHOCTb IPOrpaMMMPOBAHUS PEKUMOB pPalbOTHI.
SAnpom cuctemsbl BISETCS MAaTPUYHBI KOMMYyTaTop, obecrie-
YUBAIOIMI KOMMYTAIIMIO BUIEOCUTHAJIOB C JII000M Kamephl Ha
110001 M3 MOHUTOPOB, YIIPaBJICHHE MMOBOPOTHBIMHU ILIAT(OP-
MaMH U BapuoOOOBEKTHBaMH, (POPMUPOBAHHE IOCIEI0BATEIb-
HOCTEH M300pa’keHHi B JIFOOOM TOPSIKE, BEIBOJ HA dKpaH HO-
Mepa KaMepbl U Ha3BaHUs MOMEILEHUs, COOOIIEHHsI O CUTHalaX
TPEBOTH, BPEMEHHU/IAThl U HHCTPYKIUH OomepaTopy, 00paboTKy
CUTHAJIOB TPEBOTH, MOCTYMAIOUIUX C CHCTEM CUTHAIM3ALUU U
KOHTpOJISI IOCTyIa.

B nocnennee Bpems Bcé mmpe npumenstor COT, mo-
CTpOCHHBbIE Ha 0a3e NmepcoHaJIbHBIX KOoMIbloTepoB. Ha pucyn-
kax 20-23 npuBeneHa ctpykrypHas cxema Takoi COT, koro-
past MOXKET MPUMEHSATHCS JUIsl OpraHU3alMi BUJCOKOHTPOJIS Ha
o0bekTax (oducax, mMarasuHax W T.II.) CPEAHHX pPa3MEPOB, a
Takxke puinranax 6aHKOB.

Hannas COT co3iaHa Ha OCHOBE CETE€BOM CTPYKTYpBbI, Ha
0a3e nepcoHaANbHBIX KOMIIBIOTEPOB.
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Puc.18 - Cmpyxmypa COT na 6aze ynugepcaivhoco Mynbmuniekcopa
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$-VHS BM {aanmce)  S-VHS BM (Bocnpouasagsmie)

Puc.19 - Cmpykmypa COT na 6aze 08yx c653aHHbBIX NO KAOENIO YHUBEPCATbHBIX MYIbIMUNILEKCOPOS.
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B ocHOBE TEXHHYECKMX DPEIICHWI IMOJIOKEHBI CIEAYIO-
IIM€ TOAXO/bI:

-ocHoBHOW QyHkuueit COT sBisieTcst peructparusi Bo3-
MOYKHBIX ITPECTYIJICHUH U BBIABICHHE HECAHKIIMOHUPOBAHHOTO
JIOCTyIla Ha OXPaHSIEMYIO TEPPUTOPUIO MyTeM cpabaThIBaHUS
BUZICO/IeTEKTOpa JBMKEHUS. DYHKIMS HENOCPeACTBEHHOIO
TEJEeHA0NIOACHNUS OIEpaTOpOM SBJIIETCS BTOPOCTENEHHOM, U
OyZeT MCI0JIb30BaThCs B KPU3UCHONW CUTYallud U IPU KOHTPO-
JIe TIOCeTUTENEN PU IPOXOE Yepe3 LIEHTPAJIbHBIN BXOJ.

-JI7Is1 MOJIyYE€HUsI MAaKCUMAJIBHOTO pa3pelleHus U JMHA-
MHUYECKOr0 JMara3oHa TEJIeBU3MOHHOIO CUTHAJIa MCIIOJIb30Ba-
HBl 4YepHO-Oenble Kamepbl ¢ paspemieHueM Beime 500 TBJL
(Homyckaercst mo TpeOOBaHUIO 3aKa34uMKa MCIIOJIb30BAHUE JIJIsS
BHYTPEHHUX IOMEIIEHUH IBETHBIX KaMep C pa3pelieHHeM He
xy»xe 380 TBJI).

-MCIIOJIb30BaHME BO BCEX KaMepax aBTOMAaTUYECKOH pe-
ryaupoBku nuadparmel (APD). ([Jomyckaercst ucmonb3oBaHue
00beKTHBOB 0e3 APJl nist BHYTpeHHUX KaMmep HpU yCIOBHUU
rapaHTUPOBAHUS YCIOBHUIMH JKCILTyaTalluu MOCTOSIHHOTO CBe-
TOBOTI'O MIOTOKA OT BHEIIHUX UCTOYHHUKOB OCBEIIECHUS. )

-B KaueCTBE OOBEKTUBOB BHIOPAHBI BEICOKOKAYECTBEHHBIC
00BEKTUBBI, ¢ (POKYCHBIM paccTossHueM F=8 mm (yron 3penus
1o ropu3oHTy 34,5°).

JlaHHble mapaMeTpsl Ul Hapy>KHBIX Kamep, MPH BBICOTE
nojseca B 3 M. U yriie HakioHa B 10° MO3BOJSIOT MOIYYHUTH
paccrosiHUe MAEeHTH(UKauuu — ¢ 7,3 M, pacCTOSHUE pa3IHyu-
MocTu — ¢ 17,1 M, pacctossaue oOHapyxeHus — ¢ 126,6 M, riny-
OuHy peskocTH - oT 1,72 M no OGeckoHeuHoctu. Ilapamerpsl
COT, paccuuTaHbl NPOrpaMMHBIM CIIOCOOOM.

JlaHHble mapamMeTpsl A BHYTPEHHUX Kamep, NMpH BbICO-
T€ mojBeca B 2,5 M. u yrie HakjioHa B 10°, mO3BOJIAIOT MOTy-
YUTh PAcCTOSIHUE UACHTUDUKALMU — 7,7 M, PAaCCTOSHUE Pa3iiu-
guMocTd — 17,2 M, paccTtossaue oOHapyxeHus — 126,6 m, riry-
OuHy pe3kocTu oT 2,82 M 10 O6ECKOHEUHOCTH.
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Jna xamepst (TB 13), ycTaHoBiIeHHONH B MHOMELIEHUH
Ne 5 (xonn 37aHUs Ha BXO/E), IPUMEHEH OOBEKTUB C (POKYCHBIM
paccrosHueM F=4 MM M yriom 3peHHs 1O TOPU3OHTAIU
B 71,6°. [laHHble mapameTpsl MpU BBICOTE MOJBECa B 2,5 M. U
yriae HaksioHa B 10 °, MO3BOJSIOT MOJTYYUTh PACCTOSHUE WJIEH-
tudukanuu — ¢ 2,1 M, paccTossHUE Pa3IMUYUMOCTH — C 6,8 M,
paccTosiHue oOHapyx)eHus — ¢ 62,5 M.

Jns xamepsl (TB 11), ycranoBieHHOM Ha BXOfe, Kamep
(TB 16, TB 17) npumeHeH 00BEKTHB ¢ (DOKYCHBIM PaCCTOSHH-
eM F=2.3 MM u yrinom 3peHus no ropuszontanu B 116,1°. [lan-
HbIE MMapaMeTpbl IPU BBICOTE M0JIBECA B 2,5 M. U yIJie HaKJIOHA
B 10 °, MO3BOJAIOT MOJIyYUTh PACCTOSIHUE HACHTHU(PHUKALMUA —
1,6 M, paccrosiHME pa3IuYUMOCTH — 5,3 M, paccTosiHuEe OOHa-
pyxenus - 40,7 m.

-pacroyio)keHue Kamep BBIOPAHO TaK, YTOOBI MOAXOJBI K
110001 U3 HUX HaOIIOAATKMCh Yepe3 APYTryio (Ipyrue) KaMmepsl,
YTO TO3BOJISIET BUICOACTEKTOPY ABIKEHHS OOHAPYKUTh Ha-
pyLmTens npu NpuOIMKEHUN K HUM U NMPEeIOTBPATUTh UX BbI-
BOJI U3 CTPOS.

-IepUMETp 3JaHMs MPOCMATPHUBAETCS CO BCEX CTOPOH C
LEJIbI0 NPEJOTBPAICHUS HECAHKIIMOHUPOBAHHOTO IPOHUKHO-
BEHMs Ha TEPPUTOPUIO OXPaHIEMbIX MOMEIEHUH Yepe3 TOpLbI
3/1aHUS.

JlaHHOE pelleHne CHWXKAaeT BEpOSTHOCTh MPOBEIECHUS
TEPPOPUCTUYECKONW  aKIMM  IyTeM  [apKOBKU  MalluH
C B3pbIBUATBIMHU BELIECTBAMHU K CTEHaM 3/aHUs, HE UMEIOLIETO
OKOH.

-BBIOOpP (POKYCHOTO PACCTOSHUS OOBEKTHBA JUIsI KaMep
(TB 11,TB 16, TB 17) B 2,3 MM IpOAMKTOBAH CTPEMJIEHUEM
HOJY4YUTh KaK MOXKHO OOJBLIONW yros o030pa W Kak MOKHO
MEHBIIIEE PACCTOSTHUE O MOMEHTA MOTEPU PE3KOCTU OOBEKTH-
Ba. [Ipu 3TOM nomyckaercst nosiBlieHUEe reOMEeTPHUUECKUX UCKa-
KEHUI THUIa «004Kay Ha MpeneabHbIX YIiiax HabmoaeHus. [
Oosiee KaUeCTBEHHOHN pErucTpaliy MMOCETUTENeH Ha BXO/E UC-
HOJIb3YETCs IOMOJIHUTENbHAs Kamepa B xoiie 3aanus (TB 13)
¢ (POKyCHBIM paccTOSIHUEM B 4 MM.
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-MCIOJIb30BaHUE HAPYKHBIX Kamep (M BHYTPEHHUX KaMep
B KOpPHIOpax 3[aHUs) C OOBEKTUBOM, MMEKOIIUM (OKycHOe
paccrosiHue B 8 MM, OOBSICHSIETCSI CTPEMJICHHEM TOJIYYUTh Ka-
YECTBEHHOE H300pa)KeHUE MPHU MAKCUMAJIbHO OOJBIIOM YT
3peHHsL.

Ha nientpanbHOM NOCTY OXpaHbl yCTAHOBJICHBDI:

-CUCTeMHBbIE 0JIOKM Ha 0a3e MEePCOHAIBHOTO KOMIBIOTEpA -
3 T,

-ucTouHukH Oecriepedoitnoro nuranus (UPS) - 3 wir;

-)XXK- MmoHUTOpSI - 6 1IIT;

-MCTOYHUKYU TTUTAHUS JUI BHyTPEHHHUX W BHEIIHUX Kamep -
2 wr.

COT noctpoena 1o MoysibHOMY npuHIMITY Ha 6asze I1K.
Bce TIK coemunensl Mexay coboil okanbHOW ceThio. OauH
[IK BBINONHSET pOJb CUCTEMHOTO BUAEOCEPBEPA, HA HETO KPO-
Me 3anucu uHbopMauu ot 4 Kamep, BO3NararTcs 3aJadu 1o
COXPAHEHUI0O M TMPOCMOTPY HU300PAKEHUM OT TPEBOKHBIX
kamep. C IaHHOTO KOMIIbIOTEpPa BO3MOXKEH JIOCTYII K JIOKallb-
HBIM apXuBaM BEJIOMBIX BHAEOCEPBEPOB. EMKOCTH KECTKHUX
HAKOMUTENEeH Ka)KIOro JIOKAIbHOTO BHIEOCEPBEPOB COCTABIIS-
et 2 T6, 9yTo MO3BOISET MPOU3BOIUTH HAa HETO 3aIUCh C pa3pe-
menueM B 450 TBJI ot 8 kamep co ckopocThio 15 KaapoB/cek
HeTIpephIBHO B TeueHuu 15 cytok. [lane, Gonee HoBas uHpOP-
MaIus 3aluchiBaeTCs BMeCTO OoJiee CTapoil, Mpu 3TOM BHJEO-
MU300paXCHUE O TPEBOXKHBIX COOBITHSIX C «OTKATOM» B 15 cek.
COXpaHsETCSd HAa CHCTEMHOM BHUIEOCEpPBEpPE, KOTOPBIA TOXE
MMEET EMKOCTh JKECTKUX HakonuTeneu 2 TO.

COT uMeet BCTPOEHHBIA JETEKTOP ABUKEHUS ISl BHYT-
PEHHUX M BHEIIHUX BUACOKAMEP, BXOJBI TPEBOTH IO KAXKIOMY
KaHaJdy ¥ BCTPOEHHBIH OOHapyXUTeIb Mponaganus Buzaeo. [e-
TEKTUPOBAHUE OCYIIECTBISIETCA MO TPEM IMapaMeTpam: 4yBCT-
BUTEJIBHOCTh, pa3Mep OOBEKTa, MPOJOJKUTEIBHOCTh JIBUXKE-
Hus. [Ipu cpabareiBaHUM JETEKTOpa M300paKEHUE C TPEBOXK-
HOM KaMepbl BBIBOAUTCSA B MOJHO(POPMATHOM pPEXKUME HA MO-
HUTOp. JJI1 TOJTydeHUsT Ka4ECTBEHHOTO U300PaKEHUS UCTIONb-
3yetcst dKK-MoHuTOp ¢ auaronaisto B 22".
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Ha xakmerii MOHUTOpP JJIsl HETIOCPEICTBEHHO HaOro/e-
HUS BeIBOAMTCA He Oonee 4 TB-kamep. Jlna onepaTuBHOTO Ha-
omonenus ucnonbdyercs natb JKK - monuropos. Illecroit KK
- MOHMTOpP NpEIHa3HA4YeH [Jis ONEPATUBHOIO MPOCMOTpa BH-
JIC0apXMBOB U BBIBOJ]a HAa HEro M300pak€HUs OT TPEBOMKHBIX
Bujieokamep. Jlanuplii MoHuTOp ycTaHaBnuBaeTcs Ha [IK, BbI-
JICJIEHHBIM 1OJ] CUCTEMHBIN Buaeocepep. TakuM o0pazom,
TpeBOKHAsT MH(POPMAIIHS BHIBOJAUTCS B MOJTHOIKPAHHOM PEKU-
M€ Ha MOHUTOpE Yy OlepaTopa 1 y CTapIIEr0 CMEHBI.

BceTpoeHHBIM JETEKTOp aKTUBHOCTH MO3BOJISIET ONTHUMHU-
3UpOBaTh 3amuch HHpOpMamuu W HE TpeOyeT manbHEHIeh
HaCTPOMKH.

s BbInosHEHUsT TpeOOBaHUM, NPEIbSIBISIEMbIX K CHUC-
TEeMe TEJIEBHU3MOHHOTO HAOJIOIEHUS, TPOEKTOM IpelycMaTpu-
Baercs ycraHoBka 20 xamep: 11 kamep st HapyXHOM ycTa-
HOBKHM B TE€PMOKOXYyXax M 9 kamep Uil BHYTPEHHEH yCTaHOB-
ku. J{ns BupeoapXxuBUpOBaHUS M300paKEHUH OT BCEX Kamep H
JUTSl BOCIIPOU3BEAECHUS 3allMCH IIPETYyCMOTPEHA YCTaHOBKA TPEX
[IK ¢ maramu BuaeosBoaa (2 mr. Ha [1K):

-paspemiampmnas CnocoOHOCTh TPaKTa 3alHMCU — BOCIIPO-
u3BesieHus - He MeHee 450 TBJL.

Bce obopynoBanue 06pabOTKH U 3aMKUCH BUACOCUTHATIOB
pacrnoJjiaraercsi B HOMEIEHUN OXPaHbl Ha IEPBOM ITaXKE.

Padora COT.

Buneocurnan or kaxaol BUIEOKaMEpPbl MOCTYNAeT Ha
onuH U3 BochkMu Bxon0B BuueocepBepa (I1K). Beero ucmons-
3yeTcs TpU BUJEOCEPBEPA.

N306paxkenne ¢ BuIeocepBepa MOAAETCS HA JIBa MOHH-
TOpA.

ObecrnieueH MPocMOTp M300paKEeHUH ¢ TeleKkaMep, B TOM
YHCJIE U B OJIUIKPAHHOM PEXHUME.

Ha skpane monuTopa Ha ¢oHe U300pa>KeHusI BHICBEUHBA-
eTcsi HOMEep Kamephbl, Jata U Tekyuiee Bpems.Ha pucynke 23
npuBeJeHa CTpykTypHas cxemMa komiuiekca COT rteppuropu-
aJIbHO PACcCPEIOTOYEHHOIO0 0OBEKTA C UCIIOJIb30BAHUEM Cemte-
6020 euoeocepeepa. Cs3b ¢ niepudpepuiiHbIMU 00BEKTaMH OCY-
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OCYIIECTBIISIETCS 10 PA3IMYHBIM JHHHUSIM CBSA3H C IOMOILBIO
IpUeMOoIepeaTYNKOB U MOJIEMOB.

CeteBble BHIEOCEPBEPHl OMU(PPOBBIBAIOT HCTOYHUK
aHaJIOTOBOTO BMJCOCUTHANA M MeEpelaroT LU(PpPOBOE BHUIEO-
n3zoopaxenue no IP-cersim, TeM cambiM, mpeBpaiasi oObIYHBIE
aHaJIOTOBbIE BUJICOKAMEPhI B CETEBBIE.

OCHOBHOE MPEUMYLIECTBO CETEBHIX BHJIEOCEPBEPOB IiE-
pell MeHee TMOKOM aHalIoroBOW CHCTEMOW BHUIECOHAOIIIOJCHUS
3aKJIFOYAeTCs B TOM, YTO OHHU IO3BOJIAIOT IMOJYYHUTH YZAaJEeH-
HBII JIOCTYHI K BU€OKaMepaM B peXHME pPeaJbHOIo BPEMEHH,
ucnonn3ys [P-cetu. CeteBoii BumeocepBep, NOIKIIOUEHHBIA K
KOMITBIOTEPHOHM CeTH, MpeaiaraeT HIMPOKUNA CHEKTP BO3MOXK-
HOCTEH HaOIIOJeHUs, TMepenaBas BHJICOM300paKeHHE KyJa
YroJIHO B Ipejienax 3Toi cetu. He3aBucuMo oT MecTomnosoxe-
HUSl 00BEKTa BHICOHAOIIOACHUS, OYIb 3TO OOIIECTBEHHOE Me-
CTO WJIM MPOU3BOJCTBEHHBIE TOMELIEHHUS, JOCTYII K <CKUBOMY»
BUJICO MOXKET OBITh TOJy4YeH ¢ JI000oW pabodell CTaHIMH B
npezenax KOMIbIOTEPHOH ceTu Ui uepe3 VHTepHer.

CereBble BUIEOCEPBEPHI MO3BOJIAIOT MOJIH30BATEINIO IIE-
pPENUTH OT CYLIECTBYIOLIMX AHAJIOIOBBIX CHUCTEM BHUIECOHAONIO-
nerns K nu¢poBeiM. [lo cyT nema cereBble BUACOCEPBEPHI
OKa3bIBAIOTCS MOCTOM, COEAMHSIOLIMM aHAJOrOBble M LU(PO-
BbI€ TEXHOJIOTMU, U HO3BOJISIOT BOCIIOJIB30BAThCS YK€ HUMEIO-
IIMMUCS aHAJIOTOBBIMU KaMepaMH.

OTH yCTpoICTBa JIETKO HWHTETPUPYIOTCS B OOJbIINE U
CJIO’KHBIE CHUCTEMBI, HO TaK)K€ MOTYT HCHOJIb30BATHCS KaK OT-
JIeNIbHbIE YCTPOICTBa B cHCTeMax HadalbHOTo ypoBHs. Cere-
BbI€ BUJIEOCEPBEPHI JIETKO MOJKIIOYAIOTCS K YK€ CYLIECTBYIO-
mmM [P-ceTsim, mo3BoSISL MONyYaTth BHICOM300paKeHUE HaA
J1r000M KOMIIBIOTEpE B Mpeesax CeTu.

[IpencraBuTh THIOBYIO CTPYKTYPHYIO CXEMY KOMIIBIO-
tepHoit COT BecbMa 3aTpyIHUTENBHO, TaK KaK y KaXJ0ro pas-
paboTuMKa W TPOEKTUPOBIIMKA STHX CHUCTEM HMEETCsS CBOM
OpPUTMHAJIBHBIN MOJXO K PELISHUIO 3a/1a4M, CBA3aHHBIN C YeM,
yro KomnbioTepHble COT HCHonb3yrTCS HAa JOCTaTOYHO
CJIO’KHBIX U [I0-CBOEMY YHHKAJIbHBIX OOBEKTaX.
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XoTtenoch Obl OTMETUTH, YTO NPUBE/ICHHBIE TUIIOBLIE Ba-
puantel COT He 0XBaThIBalOT, KOHEYHO, BECh KPYI CYIIECT-
BYIOIIMX CHUCTEM, OJJHAKO MO3BOJISIOT 3aKa3YUKy COPUEHTHPO-
BaThCS B BHIOOPE MOIXOSIICH U3 HUX JUIst 000pYyI0BaHUS KOH-
KpPETHOr'0 00BEKTA.

Ha pucynke 24 npueneHa ctpykrypa JiokanpHoi COT
Oonbiioi emkocTH. Ilpu mocTpoeHMM IaHHOM CHCTEMBI HC-
MOJIb30BaHbI CIEAYIONIUE PUHIUIBL:

-HMCTIOJIb3YIOTCSI BBICOKAUECTBEHHBIE AHAJIOIOBbIE TEJIEBU-
3MOHHBIE KAMEPBI.

-aHAJIOTOBBIE KaMepbl MOAKIIOYAIOTCS KOAKCUAIbHBIM
kabeseM K JIOKaJbHBIM BUaeocepBepaM. Mcronbp30BaHne KOaK-
CHAJIbHOTO Kabemns orpaHwmueHHO# mymHbI (He Ooinee 100-150
M), TO3BOJISIET PEalin30BaTh BBOJ B JIOKAJIbHBIA BUIEOCEPBEP
U300paKEHHSI C XOPOILIUM pa3pelIeHHEM U KaueCTBOM.

-Ha JIOKaJIbHOM BHJICOCEPBEPE CO3AAETCA JIOKATbHBINA ap-
XUB BUJEOU300paKEHUSI M IPOUCXOAUT KOMIIPECCHSI BUAEO-
CUTHAJIA C LEJIbI0 €r0 TPAaHCIOPTHUPOBKH I10 JOKaIbHOU ceTh. B
KauecTBE TPAHCIOPTHOM JIMHUM HCIOJB3YyEeTCsl SKpaHUpPOBAH-
Hasl BUTas mapa 6 KaTeropuu.

-CBSI3b C apXMBHBIM BHUJEOCEPBEPOM OCYIIECTBISETCS MO
MHOTOMOJIOBOMY OINTHYECKOMY KaOEeJt0, YTO MO3BOJISIET MOJIY-
YUTb JIMHUIO C HEOOXOAMMOMN CKOPOCTbIO Mepejaun JaHHbIX.

-apXHUBHBIN CEPBEP COCTOUT U3 YIIPABJISIONIETO CEpBEPA U
JUCKOBOM IOJICUCTEMBI C HCIOJb30BAaHUEM TaK Ha3bIBAEMbIX
RAID- maccuBOB, C BO3MOXHOCTBIO “TOpsSYEd 3aMEHbI” KECT-
KHX JHMCKOB.
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IIpunoxenue A.
(cnpasounoe)

OnpezneneHue KOHTpacTa, TITyOMHBI MOIYJISLMH, JIFOKCA,
CHEKTPAJIbHOM XapaKTEPUCTUKU YYBCTBUTEIBHOCTU MAaTpULIbI,
CBETOCHJIbI OOBEKTHBA, IOHATUE YyBCTBUTEIILHOCTH

Kontpact onpenensercs kak:

K = E,; - E(]) :
E06
rue: Eos — sspKOCTH 00BEKTA,

Ey — apkocth ¢oHa.
I'myOuHa MOy ALY OMpeessieTcs Kak:

E,-E,
E,+E,

rae: Eos —sipKOCTH 00BEKTa,
Eg — spkocThb (oHa.

Ipumeuanue — usmepenue konmpacma u 2nyouHvL MOOYIAYUU NPO-
600UMb HA hoHe «Denocor.

['myOuHa MOIyJSIIIMU TIOKa3bIBaeT, KAaKOW KOHTPACT 00b-
€KTa OTHOCHTEJIBHO CPEIHEro 3HaueHHs SPKOCTeH oOBeKTa U
dona.

UyBCTBUTEIHHOCTH 3aBUCUT OT OTHOIICHUS CUTHAI/IIYM,
CIEKTpa W3IY4YEHUs OCBETHUTEJNs, OTHOCUTEIBHOTO OTBEPCTHUS
oobekTuBa (F-oTHOMEHNE (POKYCHOTO PACCTOSHUS K TUAMETPY
3payka), KOJIM4eCcTBa KaJpoB B CEKyH]y, N1OJy4aeMOro IpHu pe-
THCTpaluuu BuaeonsoOpaxkenus, paspemenus B TBJI. He cBs-
3bIBas UX BMECTE HEJb3sl KOPPEKTHO JaTh OINpPEIETICHUE YyBCT-
BUTEIBHOCTH, YTO CO3/JA€T MOYBY I PA3IMUYHBIX CIICKYISLMNA U

3aBBIIICHUS TAKOI'0 ITIApaMeTpa KaK 4yBCTBUTCIIBHOCTb KaAMEPHI.
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Otnomenune curraju/mym (S/N Ratio, Signal/Noise) —
9TO OTHOIICHHE MAaKCHUMaJbHOTO YPOBHS CHTHajla (YpOBEHBb
«0enmoro» ToJisi TeCTOBOM TaONHIIBI WM YPOBEHb «UE€PHOTO
TI0JIS TECTOBOM TAaOHIIBI) K YPOBHIO IIIyMa MaTPHIIBI U OCTAIIb-
HBIX DJIEKTPOHHBIX KOMIIOHEHTOB BHcoKaMephl. HeoOxommmo
MIPOBOJIUTHh U3MEPEHHE YPOBHSI IITyMa MAaTPHUIIBI KaK HA YPOBHE
«UEpPHOTO», TaK M Ha YPOBHE «OEJ0ro», MOCKOJIbKY YPOBHH
ITyMOB B 00IIIEM CiIy4yae OTIUYAIOTCS JAPYT OT JApyra MpH 3THX
n3Mepenusx. [Ipu 3ToM 3a UICTUHHOE 3HAYEHUE IIyMa CIEAYET
MIPUHUMATH €ro 0OJIbIIIee 3HAYCHHE.

OTHOIIIEHUE CHTHAI/IIYM XapaKTePU3YeT «KOJIHMIECCTBOY
myma, MPUCYTCTBYIOIIETO B BHUAeocurHaie. CBsi3aHO 3TO C
T€M, YTO MAaKCHMaJbHBIH YpPOBEHb CHUTHajJa B BHUICOKAMEpPE
AMEET MOCTOSHHYI BEJIMYHMHY, MOJJICPKUBAEMYIO CHUCTEMOM
APY u numeromnnyro 3nadenue 0,7 B, a coOcTBEHHBIE IITyMBI MO-
TyT UMETh pa3inuHble 3HadeHUs. Uem Oosbllie OTHOIIEHUE
CUTHAJI/IIIyM, TEM MEHBIIIE ITyMa MPUCYTCTBYET B BUICOCUTHA-
JIe ¥l TeM JIy4Ille H300pakeHHe Ha MOHUTOPE.

H3mepenne 4yBCTBUTEJIBLHOCTH KaMephbl B JIIOKCaX.

N3mepenue cBETOBOro MOTOKA B JIFOKCAX MPUILIO K HAM
u3 ¢ororpaduu, T.e. 5TO CBETOBOW MOTOK B CIIEKTPE, BUIUMBII
yenoBekoM (00braHO 0,4-0,7 Mim). M3mepeHne 3TOro moToka
IPOU3BOJAT JIFOKCMETPOM.

EC/1 TOBOPHTB CTPOTO, TO JFOKC = JIIOMEH/M’, T/Ie JTFOMEH —
MOIIHOCTh JIYYUCTOW SHEPrUH, OLEHUBAEMOU IO CBETOBOMY
OIIYIIIEHUIO, KOTOPOE OHO MPOU3BOIUT HA TJia3, T.€. MOIIHOCTh
MOHOXPOMHOT'0 U3JIyYEHHUs C JJIMHOW BOJIHBI 555 HM.

B cBorto ouepens momen=1xxn/4m,

r7ie, KaHJena — Cujia CBeTa B JIaHHOM HAINpaBICHUH OT
UCTOYHMKA MOHOXPOMATHYECKOTO H3JIy4YE€HUS C 4YacTOTOM
540x10'* Tt (555 HM), ¥ UMeeT MHTEHCHBHOCTb M3JIy4ECHHS B
9TOM HarpaBjieHuH, paBHylo 1/683 BT B TemecHom yrie, paB-
HOM OJIHOMY CT€pa/iiaHy.

Opnaxo, coBpemennbie [13C uMEIOT 4yBCTBUTEIHHOCTH
CYIIIECTBEHHO CIBHHYTYIO B MH(paKpacHyo 001acTh (0OCOOEHHO
9TO SIPKO TMposiBiseTcs s u/6 kamep). CHeKTpaibHbIe Xapak-
TepucTuku 4dyBcTBUTENbHOCTH [I3C M dyenmoBeueckoro riasza
NIPUBEJICHBI HUXKE.
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Puc. Al - Omnocumenvhas UOUMOCMb UBTTYHYEHUS IIEKMPOMACHUMHbIX
BOJIH Y€JI06EKOM.
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Puc. A2 - Cnexmpanvusie xapaxmepucmuxu uyecmeumenvhocmu I13C:
1 — co cmpounvim neperocom,
2 — Exview I13C,
3 —11I3C ¢ kadpogvim nepeHocom
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[TosToMy u3MepeHne 4YyBCTBUTEIBHOCTH B JIFOKCAX HE
YUYUTBIBAECT PEAJIbHBIEC CIIEKTPAIbHBIE XapaAKTEPUCTUKU U3Iyde-
HHs MCTOYHMKA CBETA M CIEKTPAJIbHBIE XapAKTEPUCTUKU HyB-
CTBUTEJILHOCTH MaTpHI] Kamep.

bonee KOppEeKTHOE IOHATHE YYyBCTBUTEIBHOCTH MOKHO
IIOJIy4YUTh, [IOHUMAs MOJ OTUM IOHATUEM OTHOLIEHUE SHEPTUU
ANEKTPUYECKOr0 CUTHAja B €IMHUILy BpEMEHHM (IOCie MaTpu-
16l KAMEpPBbl) K SHEPIUU ONTUYECKOTO U3IYUYEHHUs, OMaAatole-
ro Ha MaTpUIly B €UHUILY BPEMEHHU OT M3ilydareiss. Toraa nox
qyBCTBUTEIBHOCTHIO MOXKHO MOHMMaTh S=P Di. doronpuem-
Huka/P onrt. msnmydyenms. s KoppekTHOro ompenaeneHus P
OIIT. M3JTy4eHHs] HEOOXOJMMO YUUTHIBATh SHEPIHIO (POTOHOB HA

hxc
pasHbIX JIMHAX BOJH (TIOCKOJBKY E, = P rae h-

MOCTOSIHHAS TUTAHKA, C - CKOPOCTh CBETA, A - JJIMHA BOJIHBI).
N3-3a KpONOTIMBOCTH MU3MEPEHUN JaHHAs METOAMKA OIpelie-
JIeHNs1 1yBCTBUTEIBHOCTH HAXOAMUT IPUMEHEHHUE TOJBKO B Jia-
OOpaTOPHBIX YCIOBUSX.

[TosTOMy nomyckaeTcst NpoBeICHUE U3MEPEHUS UyBCTBU-
TEJILHOCTH B JIIOKCaXx C 00s3aTelbHBIM MPEJOCTaBICHUEM
CHEKTPAJIbHBIX XapaKTEPUCTUK, KaK UCTOYHUKA U3ITYUEHUS, TaK
U CIEKTPAJIBbHBIX XapAKTEPUCTUK MaTpHIbl (IPU HMCIIOJIb30Ba-
HUM OOBEKTHBAa HEOOXOJMMO YYHUTHIBATh CKBO3HYIO CIICK-
TPaJbHYIO XapaKTEPUCTUKY KaMepbl C YYETOM CIEKTPAJIbHBIX
XapaKTePUCTUK OObEKTUBA).

Caerocuniia o0beKTHBA.
Ceerocuna o0bekTHBa — 3(peKkTUBHAs anepTypa 0OBeK-
tuBa (D), nenennas Ha ero pokycHoe paccrosiaue ().

D
[Tockonbky cBeTOCHIA =— - 3TO MOYTH BCET/a HEOOb-

mast AecsiTuyHas JpoOb MeHblle 1 oHa TpyAHa B IpaKTHue-
CKOM MHCIOJIb30BaHMU. Ha mpakTuke Hcrosib3yercs oOpaTHas

f

BeIUUMHA, F=-—.
D
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Puc. A3 - Ceemocuna obvexkmuesa

Oo0MeH pa3spemaromeii CoCOOHOCTH WM KOJUYECTBO
KA/IpOB/CeK HA YyBCTBUTEJIbHOCTb.

UyBCTBUTENBHOCTh MoOpsiaka 10 3 JIIOKC M HIDKe, KaK
[IpaBWJIO, B HACTOALIEE BPEMsI MOXHO IOJIYYUThb TOJIBKO 3a
cyeT oOMEHa pa3pemiariie cnocoOHOCTH (YMEHBIICHHE KO-
audyectBO TBJI OT MCXOIHOro 3HAY€HMs])) HA YYyBCTBHUTEIb-
HOCTb, UJIH 32 CUET YBEJIUYEHUS] BpEMEHH HAKOIJICHUS! KaMephbl
(T. e. CHIDKEHHSI KOJIMYECTBA KaapoB/ceK). IHor1a nucnonb3yor
TOT W JPYrod MeToJ OJAHOBpPEMEHHO. EcTecTBEHHO, Kamephl
Pa3HbIX IPOU3BOJUTENEH B «HOYHOM» PEXHMME HAJI0 CPAaBHUBATH
TIPY OJIMHAKOBBIX MapaMeTpax o pa3pelieHrIO U YaCTOTe KaIpoB.

ITpy HEBO3MOXKHOCTH TOJTyYEHUS OAMHAKOBBIX 1aPAMETPOB
HAKOIUICHHUS, UX HEOOXOAMMO MEepecuuTaTh K €IMHBIM 3Haye-
HUAM. B GonbIIMHCTBE CilyyaeB HAKOIUIEHHE MPUBOAUT K POCTY
YPOBHS TOJIE3HOIO CHUTHAJIa IO 3aKOHY KBaJpaTHOIO KOPHS
(t.e. kaxzabie 100 cinoxeHu yIy4IIaloT COOTHOIIIEHUE CUTHA/
myM Tosibko B 10 pa3). JlaHHOE paccykKaeHue BEpPHO, €Clid Ha-
KOTJICHHUE TIPOMCXOIUT TIOCIIE BEIXOTHOTO YCTPOHCTBA MAaTPHUIIBI.

Texnnuecku Ooyiee TPaAaMOTHBIM pEILIEHUEM, SBIISETCS
pelleHrne MPOU3BOIUTh HAKOIJICHHE B CAaMON MaTpHIle, 0 TOTO
KaK CHUTHaJI M0Naj B BBIXOJHOE YCTPOMCTBO U K HEMY IPUCOEIN-
HUJICS IIIyM CUUTHIBaHUS. B 3TOM ciyyae COOTHOIICHHE CUTHAN/
IIyM pacTeT JITHEHHO B 3aBUCMOCTH OT KOJIMYECTBA CJI0KEHHH.
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Hpuaoxenue b.
(cnpasounoe)
IIpoBepounbie MupbI (Ta0AHIbI)

Haubonbiiee pacrnpocTpaHeHre TMOTYYUIH MUPBI, KOTO-
pbie UMerOT KoHTpacT omu3kuit k 100% Mexay GenbIMu u yep-
HBIMHU IITpUXaMU. [ M3MEpEeHHil TECTOBBIE MHUPBI JIOJKHBI
UMETh KOHTPACT MEX]y YepenyIOUIMMUCS MOJ0CaMU HE HUXKE
90 %.

s paBHOMEpPHON IITPUXOBOM MHPBI KOJIMYECTBO YEP-
HBIX ¥ OJIBIX MOJ0C, YMHOKEeHHOEe Ha kodddunuent 0,75 on-
penensieT KOJUYECTBO TEJEeBU3HOHHBIX JIMHUK. Takum obpa-
30M, 7Sl TOTO, YTOOBI pa3pelieHue MO TOPU30HTY COCTABHIIO
100 TBJI mbI noyKkHBI pa3nuyaTh Ha 3KpaHe mMoHuTopa 133
auHuM (67 YepHbIE MOJIOCH U 66 Oesble MOIOCH).

Mupsl OBIBaIOT C TOCTOSHHOM YacTOTOH CIeOBaHUS
YEpHBIX U OENBIX MOJOC U CISAYIONIUE C BO3pACTArOIIeH Jac-
TOTOM W BUAE KiMHA (ompenenstor koaudectBo TBJI mo rpa-
HULIE PA3IMYUMOCTH Y3KHX CXOJSIIMXCA B OJHOW TOYKE JIU-
Huii). [IpumepoM Takoil TaOIUIBI ABISETCS TECTOBAs HCIBITA-
tenbHast Tabnuna « TUT-0249» cum. puc. b1.

Ha puc. b2 npuBeneH enie oauH BapuaHT HUCIOJHEHUS
TECTOBOW UCTIBITATEIILHON TaOIHIIBI C BO3PACTAIOIIEH 4acTOTOM
CJIEIOBaHUS ILITPUXOB.

Jlist IBETHOTO BHIEOM300paKeHUs Ba)XKHO, KpOMe pas-
pemenus B TBJI, nepenats kauecTBEeHHO 1BET (0€3 MCKAXKEHUS
[[BETOBBIX OTTEHKOB). [I0ATOMY JIs1 UX TIPOBEPKHU HCIIONB3YIOT
CHelHalbHbIe TECTOBbIE TAOIUIIbI, KOTOPHIE COAEPKAT pa3iny-
HBIE IIBETOBBIE MOJIs M. puc. b3.

YToObl YMEHBUINTh ONTHYECKHE HCKAKEHUS, PEKOMEH-
JyeTCsl YCTaHABJIMBATh MPOBEPOUHbBIEC AUArPAMMBbl Ha pPaccTosi-
Hue 6osee yem B 30 hoKycoB 0OBEKTHBA.

Hanpumep, npu Hanuuuu o0bEKTHBA C (POKYCHBIM pac-
CTOSSHHEM B 8 MM 3TO PACCTOSIHUE J0 MNPOBEPOUYHONW MUPBI
JIOJDKHO OBITE Oostee 240 MmM.
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TABAMUA [[fif — 400
—500

450 500 550 600
100 0

Puc. BI - Tecmosas ucnoimamenvras mabauya « TUT-0249»

Puc. B2 - Tecmosas ucnvimamenvHas mabauya c 603pacmaroujeti 4acmo-
Mot c1e008aHUsL WIMPUXOE
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Puc. b3 - Tecmosas ucnvimameinvras maoauya 0us Yy8emmo2o
8UOeOU300PAdICeHUs

OteuectBennbie 'OCTEHI, onpeaenstonue TEXHAYECKUE
TpeOOBaHMS K UCIIBITATEIBHBIM TaOIUIIAM:

1) TOCT 14872-82

2) 'OCT 20466-75

3) 'OCT 28459-90

Tabnuupl UCHBITATENIbHBIE ONTH-
YecKHe TEJIeBU3UOHHBIC. THIIbI,
pasMepbl U TEXHHUYECKHE Tpebo-
BaHUS

Tabnuua TeneBU3MOHHAS HCIIbI-
TarenpHas yHuBepcanbHas MT-
72. Muamo3utuBbl. OOmue Tex-
HUYECKUE YCIOBUS

Tabnuna TeneBU3UOHHAS HCIIbI-
TaTenbHas yHuBepcaiabHas 0286.
OO6mue TexHUuYeCKHe TpeOOBaHUS
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Ipuiaoxenue B.
(cnpasounoe)

TeleBU3NOHHBIE CTAaHAAPTHI

Ha cerogusimauii 1€H B MHPE UCIOJIB3YETCs OONbIIOe
KOJINYECTBO TEJIEBU3MOHHBIX CTaHJAPTOB, OCHOBHBIMH U3 KO-
Topbix MOxHO cunutaTth PAL, NTSC u SECAM. B pa3paboTke
TEJIEBU3MOHHBIX CTaHIAPTOB NMPUHUMAIH Y4aCTHE MHOTHUE Op-
raHU3alUy U3 Pa3HbIX CTPaH.

CCIR — cokpalieHHOe Ha3BaHUE Mex1yHapOAHOIO KOH-
CYJIFTaTUBHOTO KOMHTETa IO PaJMOBEHIAHHIO. DTOT KOMHUTET
YCTaHOBMJI CTaHAAPT U1 YEPHO-OEI0ro TeIeBUIACHU. DTOT XKe
CTaHJapT, JONOJHEHHBIN CUTHAJIaMU LIBETHOCTH, CTaj MO3/HEE
HasbIBaThCs crangapToM PAL. B ab6peuarype PAL 3anoxen
¢dbusmveckuii cMmbicn BocctaHoBieHus 1Beta (Phase Alternate
Line — nonepeMeHHbI# (a30BbIi CABUT IIBETOBOM MOAHECYIIEH
Ha KaX0H CTpOKe).

EIA — Accouunanusi 3J€KTPOHHOW IPOMBILIUIEHHOCTH.
Ota acconmanus pazpadorana yepHo-0enbiid ctanaapt RS-170.
[locne Toro, kak B TEJEBUICHUU MOSBUIICA L[BET, STOT CTaH-
napt ctan Ha3biBaTbest NTSC 1o UMEeHM KOMUTETa, ero paspa-
6otaBmero (HammoHanmpHBIE KOMHUTET TO TEJIEBHU3MOHHBIM
crangaptam). [lomumo Tak HazsiBaeMoro «06azoBoro» NTSC
M, cymiecTByroT emie Tpu BapuaHTa 3Toil cuctembl: NTSC
4,43, NTSC-J n «noninterlaced NTSC».

SECAM — TeneBu3nOHHBIA (hopMaT, MCHOIb3YEMBI B
Poccun, ®panumm, crtpanax Bocrtounoit EBponbl. HasBanue
npoucxomuT oT Qpaniysckoro «Sequential Couleur Avec
Memoire». IIpemycmaTpuBaeT pa3ioKeHHE TEJICBU3UOHHOTO
KaJpa Ha 625 cTpok ¢ yactoTou nosykaapos 50 I'm.

Bo Bcex TeneBM3MOHHBIX cTaHaapTax (opmar u300pa-
KEHHs Ha SKpaHe MMEEeT OJMHAKOBBIC MPOIMOPILUH IIUPUHBI U
BBICOTBI, KOTOPbIE UMEIOT OTHOLLICHUE 4:3.

[Ipu npoeKkTUpOBaHUM CUCTEM TEJIEBU3HMOHHOTO BEIIAHUS
(g Bcex cTaHAApPTOB) OKA3alloCh, UTO MJIs mepemadn 625/525
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CTPOK HEOOXOJMMa OYEeHb IIMPOKasl MOJIoca 4YacToT. JTO, B
CBOIO oOdYepeqb, TpeOOBalIO AOMOJHUTENBHBIX KalUTaIbHbBIX
BJIO)KCHUH Kak B MEpearolee, Tak U B MPUEMHOE 000pyI0Ba-
HUE, HE TOBOPSI YK€ O TOM, YTO KOJIMUYECTBO KaHAJOB BEIIAHUS
3HAYUTEIBHO COKPATUTCSL.

DTO 3acTaBUIO Pa3pabOTYMKOB IMepeAaBaThb OAUH Kap
(625/525 crtpok) mBymst mossimu 1o 312,5/262,5 crpoku. Ho
YTOOBI HE MOTEPSITh UCXOAHOE KAueCTBO, Ka)I0€ I0Jie BBIBO-
JUJIOCHh HA JKpPaH CO CMEUICHUEM B OJHY CTPOKYy. Takoi BHJI
pa3BepTKH MOTYUYWI Ha3BaHHE «UePE3CTPOUHAs pa3BEPTKay.

[TockonpKy Kaxablil Kaap mHepeaBajcs ABYyMs IMOJSIMH,
10 B CCIR (PAL) u SECAM nonHbiii TeNEeBU3MOHHBIN CUTHAT
coctout u3 25 xaapos, unu 50 moseit, a B EIA (NTSC) u3 30
KaapoB, win 60 noseil.

Bo Bcex TeneBM3MOHHBIX CTaHIApTaX HY)KHBIA LIBET 00-
pa3yeTcs 3a cueT CMEIIMBAHMS TPEX OCHOBHBIX IIBETOB (Kpac-
HBIH, 3eJeHbll, CHHUI) B pa3HbIX cooTHolIeHusx. Ho nepena-
€TCsl BCero JiBa IBeTa (KpacHbI U CHHUIA), CMEIIaHHbBIE C CHUT-
HaJIOM SIPKOCTH. Takol CUTHAJI MOJTYYWI HA3BaHUE «IBETOPA3HO-
CTHbII». Ha mpuemMHON CTOpOHE M3 ABYX I[BETOPA3HOCTHBIX
CUTHAJIOB I0JIy4aOT MOJIHBIM HAOOp LBETOB: KPACHBIM, CUHUM,
3€JICHBIN U CUTHAJ SIPKOCTH.

Ipuioxenue I'.
(cnpasounoe)
MeToauKH NPOBeIeHUS U3MepeHu

N3MmepeHne nepexoIHON XapaKTePUCTUKHI

[lepexoaHble XapaKTEPUCTHKU MPOBEPSIOTCS BHU3YaIbHO
Ha fKpaHe ocuwiorpada C HCIOJIb30BaHHEM IaldioHa (CM.
Puc. T'l). Insg 3TOro mcmons3yercst ocuuiorpad ¢ BO3MOKHO-
CTbIO BBIOOpA CTPOKM BHJEOCHUTHAIAa M BO3MOXHOCTBIO CHH-
XpoHM3aUMu 1o HUM (Hampumep, ocumiiorpad «Tektronix
TDS 2024») HeoO0X0auMO MPOU3BECTH W3MEPEHHUsT TIEPEXOTHBIX
XapaKTEPUCTHK C YEPHOT0 N300pakeHus Ha Oenoe 1 HaoOOoPOT.
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H3mepenHas nepexoaHas XapaKTepUCTUKA JUI BBICOKO-
KAueCTBEHHOI'0 BHJICOCUTHANA [OJDKHA YKJIAIblBATbCA B Clle-

JTYFOIIHIA TI1a0JI0H.

Ta6muma I'1. TIpenensl 1OMyCTUMBIX 3HAYEHUN MEPEXO/I-
HOM XapaKTEPUCTUKHU

Bpewmsi, Mxc [IpenenbHOE 3HAYEHME IEPEXOTHON Xa-
pPaKTEPUCTUKH, Yo
HE MEHee He Oonee
+1,2 -5, +95 +5; +105
+0,4
+0,2 -7 +107
+0,1 -10 +110
+0,0625 +10 +90

JlomycTuMble 3HaYeHUs 3aal0TCS B BUJIE 11a0JI0Ha (pHC.
I'l), BHyTpH KOTOPOIO AOJKHA YKJIAJbIBAThCS NEPEXOHAs Xa-
pakTepucTHKa (KpHBasi CHHETO IIBETA).
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o
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-20

-08 -04 O 0,4
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t mKc

Puc. I'l- [llabnon, eHympu Komopo2o ykiaovléaemcsi
nepexoOHaAst XapaKmepucmuxd.
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[TpoBepka KOHTPACTHOCTH, COOTHOIIEHHE CHUTHAI/IIYM,
pazpermienus B TBJI mpousBoauTcs ¢ momMolsio ociuiorpada.

HeobxomMMo y4YuTBIBaTh, YTO KOHTPACTHOCTH, TITyOMHA
Monyisuun*, paspemenne B TBJI, cooTHOEeHne curHan/mrym
SIBIIIFOTCSI B3AMMOCBSI3aHHBIMU BETMYMHAMHU M JOJKHBI IPUBO-
JTUTHCSI B TEXHUYECKOW JOKYMEHTAIlMH B COBOKyHHOCTH. [Ipu-
MEpPOM TEXHHYECKH KOPPEKTHOTO YKa3aHUs IapaMeTpOB sIBIIS-
€TCs 3aIUCh:

-«Pazpemenne 380 TBJI, mpu riyOuHe MOIyNSALUN HE
Hmxe 10% u cooTHOIIEHNU CUTHAN/ IIyM He HUxe 38 J10 ».

* JlomycKkaeTcsi IPOBOANUTH U3MEPEHUE TOJILKO KOHTPACTHO-
CTH WU TOJIBKO TTyOUHBI MOIYJISIIH.

[Iym nomkeH ObITh U3MEPEH KaK MO YPOBHIO «UYEPHOTO»,
TaK M «OEJI0ro» N300pasKeHHSI.

[Tpu u3mepenun mryma Ha (hoHE YEPHOTo U OEIoro Heoo-
XOJIMIMO U3MEPATh aMIUIUTYAY IIIyMOBBIX BHEIOPOCOB, Oepsi cpe-
HEKBaJ[paTUYHOEe 3Ha4YeHHe. KoiamuecTBO W3MepeHHiH IOIKHO
ObITh HE MeHee 6 IT.

Z (Uk+1_Uk )2
U _ k=1

wym.keaop 7
n

rae Uk - ammmutyzaa k BeiGopku k = 1...n, a n - gyucno
BBIOOPOK MTHOBEHHBIX 3HAYCHHH 32 IIUKII U3MEPEHHUSL.

W3MepeHuss Mpou3BOAUTh B CTAaTUYECKOM pexume (pe-
UM 3aIIOMUHAHUSI OCIIHIUIOTPaMM).

Yem MeHbIIE YPOBEHb OCBEIIEHHOCTH, TEM XYK€ COOT-
HOILICHUE CUTHAJI/IIYM, TO3TOMY IPU OTPE/IeIeHUH OPOrOBOi
YyBCTBUTEIHHOCTH HEOOXOAMMO, YTOOBI COOTHOIICHHE CHT-
Hay/myM Obut0 Ooee 18 nb (curHan Gosblne Iryma mpu u3me-
peHuu mo HanpsbkeHuto B 8 pas). [Ipu ompeneneHuu moporo-
BOI YyBCTBUTENBFHOCTH JIOIYCKAETCsl HE MMPOBOIUTH U3MEPEHHS
paspemenus COT.

[Ipu ompeneneHur YyBCTBUTEIBHOCTH, HEOOXOIUMOMN
s HopMmaibHOM paboTel COT Heob6xonumo, 4ToObl COOTHO-
IIeHre curHan/mym Obiio Oonee 48 nb (curHan Gonplie Hryma
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MIpU U3MEPEHUH T10 HAMPsDKEHUIO npuMepHo B 250 pa3). [lpu
9TOM paspelieHue, BolpaxxeHHoe B TBJI, mpu rioyOune momy-
nsiun He Huke (10 £3)%, T0KHO COOTBETCTBOBATH MACIOPT-
HOMY 3HAYEHHIO.

Yacrota xaapos ans cucteM PAL/SECAM nomxkHa ObITH
25 xanpos/cexk, a st NTSC- 30 kagpoB/cex.

Ilpumeuanue. Jjonyckaemcs ¢ COT cnudicenue paspeutenus, 4acmomal
Kaopoe/cex, COOMHOUWEHUS CUSHAN/WYM HUJICE VKA3AHHLIX, HO RpU IMOM
Haps0y ¢ 4y6CMEUMeENbHOCMbIO O0NINCHbL NPUBOOUNCSL DMU NAPAMEMpb.

JU71s IOBBIIIEHUS] YyBCTBUTEIBHOCTH, BO3MOXKHO, TTPOU3-
BOJIUTh HAKOIUIEHHE CHTHANA 3a CYET: CyMMHPOBAHHS TMOJIE3HOTO
CUTHaJIa COCEAHUX MHKceneil (CHmwxkeHue konmmyectBa TBJI),
BBIBO/Ia M300payKeHUsI HE TI0 KaJIpaM U T10 TIOJTyKa/ipaM (CHIKEHHE
paspelieHus 1Mo BepTHKaIN B 2 pa3a), CYMMHUPOBAHUS KaJpOB
n300paxeHus: (YMEHBIIIEHHE KOJIMYECTBO Kaapo/cek). [loaTomy
9TH TIapaMeTpbl JOJDKHBI OBITh YKa3aHbl MPH OIpPEICIICHUH
YyBCTBUTEJILHOCTH, €CIIH HCTIOJIb3YEeTCs PEeXKUM CYMMUPOBAHMUS.

M3MepeHue OCBEIIEHHOCTH JIOJDKHO TPOBOAMTHCS Ha
TECTOBOW HCIIBITATENIbHOM Taljuile MPU OTHOCHUTEIHHOM OT-
Bepctuu o0bekTHBa F=1.4. IIpn oTcyTCcTBUM O0BEKTHBA C JIaH-
HbIM OTHOCHUTENFHBIM OTBEPCTHEM JOIMYCKAeTCsl UCIOIb30Ba-
HUe OOBEKTHBA C WHBIM OTHOCHUTEIHHBIM OTBEPCTHEM, OIH-
KaleMy K YKa3aHHOMY, TPU 3TOM €ro IUIOMIaJ b JOJDKHA
OBITH TepecynTaHa K 00beKTHBY ¢ F=1.4,

Ipumep.

BossmeMm 00bekTHB ¢ F =2 M cpaBHUM €ro 1o »HEpruw,
KOTOPYIO OH Tepenaer Ha maTpuily TB-kamepbl ¢ 00beKTHBOM
¢ F=1.4., f-dpokycHble paccTosiHUS YTUX OOBEKTHUBOB PABHBI (IS
onpexaeneHHocty mpuMmemM =8 mm. Micxoxas u3 toro, uto F={/D,
Havinem D=f/F, Torna misg oosexktrBa ¢ F=2, D= 8 MM/ 2=4 MM, a
s oovektuBa ¢ F=1.4, D)= 8 mm /1.4=5,71mMm. Tlockonbky
JHEpPTrusl MPOIMOPIHOHANLHA KBaJApaTy IuaMeTpa OOBEeKTHBA
BO3BEJIEM MX B KBaJIpaThl, (D2)2 =32,65, a (D1)2=16, pasnenum
WX JpYT Ha ApyTra, uX pasHocTh Oyaer paBHa 2,04. Ha camom
nerne, 0ObIYHO mar 3HaueHus! F B 0OBEKTHBAaxX BHIOMPAIOT TaKHM,
YTO TIEPEX0]T Ha OJTHO 3HAYCHUE CHIKACT SHEPTHIO B 2 pasa.
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CrnekTpajbHbIN COCTAB HCTOYHNKA OCBEILICHUS

TecToBble TaOMUIIBI JOIKHBI OBITH OCBELICHBI HAKATHHBIM
HCTOYHMKOM oOcBellleHHs. l[BeToBas TemmepaTypa HCTOUHHKA
OCBEIIEHHs JOJKHA OBITh B auama3oHe oT 2800 go 3200 K, He-
OJTHOPOJHOCTh OCBEILLEHHS IMPOBEPOYHBIX JIUArpaMM JOJKHA
ObITh HE Oomee 20%.

Hcrounuk A BOCHIPOU3BOJIUT YCIIOBUSI MCKYCCTBEHHOIO
OCBEIICHUS 3JIEKTPUUYECKUMHU JIAMIIAMHU HAaKaJIUBaHUSI U UMEET
TaKO€ € OTHOCUTEJIbHOE CIEKTPaJIbHOE paclpeaeseHue MmioT-
HOCTH TOTOKa WU3Iy4YeHHs B BHUIUMOW 00JIaCTH CHEKTpa
(380...780 um), kak AYT npu temneparype 2855,6 K. Hcrou-
HUK 0eJoro cBera A BOCHPOM3BOJIUT M3IyUYCHHE JIaMIIbl HaKa-
muBaHus MomHocTeio 100 Bt mpu 2850 K, BM3yasibHO 3TOT
CBET BOCIIPUHUMAETCSI € KEITOBATO-OPAHKEBBIM OTTEHKOM.

[Tog0OHBIM HCTOYHMKOM CIIy’KaT JIaMIIbl HAKAJIMBAHUS
(CII-62r,CII-651,K-33.). OHM JaroT IBETOBYIO TEMIEPATYPY UTO
u uctouHuK A (2850 + 20 K).

I[Tpu otcytcTBUM ocumutorpada, paspemerre B TBJI Mox-
HO OTPEIETNUTh BU3YyaJbHO HA SKpPaHE MOHUTOpA C MCIOJIb30BaHU-
€M CTaHJApTHBIX TecTOBbIX Tabmuu. [lpu oTcyrcTBUM cTaH-
JAPTHBIX TECTOBBIX TAOIMI JAHHYIO POBEPKY MOKHO MPOBECTU
UCIIOJIB3YS YIIPOIIEHHYIO TeCTOBYIO Tabnuity (cM. Puc. I'2).

JanHyto Tabiuily JIerKo BOCHPOU3BECTH, MMESI YEpHO-
Oenblii mpuHTep ¢ hopmarom nedatu A3. CoOTHOIIEHHE CTO-
POH JTaHHOW Ta0JMIIEI 4:3, TpU pa3mMepe TaOJUIIbI I hopMaTa
480 MM x 360 MM. Takum 00pa3om, KOTUUECTBO YEPHBIX U OEIBIX
niostoc a7t 300 TBJI cocraBut 400 . (300 TBJI/0,75=400 mtp.),
NIMPUHA IITPUXA COOTBETCTBEHHO-1,2 MM, (480mMm/ 400
mtp=1,2 Mm), mupuna mrpuxa as 600 TBJI-0,6 mm, mis 450
TBJI-0,8 MM, u T.1.

Omnopbl UJIEaNbHBIX MEPEXOAHBIX XapAKTEPUCTHK YIPO-
IIEHHOW TEeCTOBOM TabnuIlbl MpuBeneHsl Ha Puc. I'3. PeanbHble
XapaKTepUCTUKU (KaK MHpUMep U3MEpEeHHM) M300pa’keHbl Ha
Puc. I'4-T'11.

['eomeTrpuueckne HCKa)K€HUS MPOBEPSIOTCA IO CTaH-
napTHOU TecToBoM Tabmuie (Hampumep, « TUT-0249y), unu no
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yHOPOILEHHOM TecToBol Tabnuue (cMm. Puc. I'12).

B sTOM cnyuae MeToaMKa MPOBEPKM 3aKIIIOYAECTCS B W3-
MEpEeHUH OTHOILICHHS JIMHEHHBIX pa3MepoB oObekta L1 k Be-
JMYMHE OTKJIIOHEHMSI L2 TMHUYM OT NpSAMOIMHEHHOCTH.

[anee HEOOXOAMMO ONpPENENUTh MPOLEHT IeoMeTpuye-
CKHX OTKJIOHEHHUH.

[IpotieHT OTKIIOHEHUS = L2-11 x100%

L2

Onpenenennsi pabodyero auanasoHa OCBEIICHHOCTEH W
YYBCTBUTEJIBHOCTU IPU HATYPHBIX HCIHBITAHUAX JOIYCKAETCS
HE NPOBOJUTH, OTPAHUYMBIIUCH ONPEIEICHUEM COOTBETCTBHS
3ananHoro B T3 umu TY Ha COT «CKBO3HOTO» pa3perieHusl, Bbl-
paxenHoro B TBJI myis:

1) HOUHOTO BpEMEHU NIPU LITATHOM OCBELICHUY;

2) AHEBHOI'O BPEMEHU IIPU SIPKOM COJIHEYHOM CBETE;

| | A'

Puc. I'2 - Ynpowennas mecmosas mabnuya
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Puc. I'3 - Jluacpammul nanpsicenus (menesusuoOHHAs CMpoKa) UOeanrbHOl
meJneKkamepsl 0m YNpoujeHHol mecmosol mabauysl

. = | - i
EEEEEEREREREE ERENEEN

Puc. I'4 - Peanvuvie aniopul HanpssjiceHuss om menexamepsi 8 mouxe 1
(cm. Puc. I'3)

N3mepenne paspemenns B COT ¢ mOMOIIBIO IITPUXOBOM
MUDBI (BU3yalIbHAs OL[CHKA [ITyOUHBI MOTYJISALNN).
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Puc. I'5 - Peanvhvie aniopsl HanpsiceHusi om meiekamepvl @ mouxe 2
(cm. Puc. I'3)

N3mepenne ypoBHs nryma Ha (DOHE «4EPHOTO».

Puc. I'6 - PeanvHbie aniopbl Hanpsicenust om meiekamepvl 6 mouke 3 (cm.
Puc. I3)

Nsmepenue pazpemenuss B COT ¢ noMOUIp0 MITPUXOBOU
MUpBI (BU3yaJibHas OLIEHKA NIy OMHBI MOYJIALINAN).
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Puc. I'7- Peanvhvie sniopsl HanpsiceHus om menekamepul 8 mouke 5.
(cm. Puc. I'3)

[lepexoaHas xapakTepucTuka ¢ 6e10ro ¢poHa Ha YEpHBIH.

Puc. I'S - Peanvuvie aniopul HanpsasjiceHus om menexamepsl 8 mouxe 4.
(cm. Puc. I'3)

[epexoaHas xapakTepuCTHKA C YEPHOTO OHA HA OEIIBIN.
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Puc. I'9 - Peanvnule aniopbi HanpsidiceHust om meaexamepul 6 mouxe 0.
(cm. Puc. I'3)

N3mepenne paspemenns B COT ¢ mOMOIIBIO IITPUXOBOM
MUDBI (BU3yaJIbHAs OI[EHKA IITyOUHBI MOTYJISLINN).

[ A I

Puc. I'10 - PeanvHvie aniopvl Hanpsjicenus om meekamepsl 8 mouke 7
(cm. Puc. I'3)

N3mepenue ypoBHs nryma Ha (hoHE «Oemoroy.
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Puc. I'l I - Peanvhule aniopbl HANPSIdicCeHUst Om meiekamepbl 8 mouke 8
(cm. Puc. I'3)

Nsmepenue pazpemiennst B COT ¢ moMoI1bio ITPUXOBOM
MHUpHI (BU3yaIbHas OIICHKA TJTyOHMHBI MOIYJISIIAHN ).

Puc. I'l 2 - H3mepenue nuneiinvix uckajicenui

L2
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Puc. I'l3 - H3mepenue konmpacma u 2nyouHsl MOOYIAYUU
Ha one «benozoy (cm. Ilpunoscenue A)

Hpuioxenue /1.
(cnpasounoe)

I'paganms kavyecrBa nzodpaxenus B COT
OT COOTHOLIEHUSI CUTHAJI/IIIYM.

Tao6mmma /11
I'paganus kavyecTBa OtHomenue c¢/m (a1b)
OTnugaao bonee 48
Xopouio 42
[TocpencTBeHHO 38
IImoxo 34
OueHb I0X0 Menee 30
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Ipuiaoxenue E.
(cnpasounoe)

TpeOyemble ceueHus1 KadeJast
B 3aBUCUMOCTH OT JUIMHBI Ka0eJs

0,75 L

250
2,75 L
25 L 200
2,25 |-
— £
H 2
- 1,75 150 2
3 g
‘,3 1,5 E
@
T 1.25 |- 100
o 1 /

05 |- //
0,25—%/

20 40 60 80 100 120 140 160 180 200
OnwvHa kabensa (m)

Puc. El - Tpebyemvle ceuenus kabens 6 3a8UCUMOCHU OM ONUHbBL
Kabens u moka Hazpy3Ku npu nadeHuu Hanpsaxcenus no oaune He boaee 5%
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Mpuaoxenue 7K.
(cnpasounoe)

Heo0xoanMmoe pa3penieHue 00beKTHBA
B 32aBHCHMOCTH OT IIMPHUHBI IUATOHAIN MATPHUILI KAMEPbI

TpeGyemoe paspelieHne OOBEKTUBA MOYKHO OPHUEHTHPO-
BOYHO OTIPEICIUTH TI0 CIIEAYIONIEeH GopmyIte:

N
Q:
1,5x L
rae: Q — paspemarpomas CHOCOOHOCTh OOBEKTHBA

(uH/MM),
N — paspernaromas cnocoOHOCTh BUACOKAMEPHI (TBIT),
L — mmpuna [13C-maTpuiisl (Mm).

NUH/ MM

100

80

60

PaspelweHune o6bekTuBa

20

300 400 500 600 700 TBRN
Paspelatowan cnocobHOCTL Kamepsbl

Puc. )K1 - Heobxooumoe paspeuienue 00bekmusa 8 3a8UucuMocmu om
WUPUHBL OUALOHATU MAMPUYLL KAMEDbL
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IIpunoxenue 3.
(cnpasounoe)

OcHOBHBIE METObI C:KATHS JAHHBIX (KOMIIPECCHH).

Jlns cxxatus BUACOAAHHBIX, KaK B paMKax OJIHOTO KaJipa,
TaK W B NpEJeNax IMOCIEeI0BaTEIbHOCTH, COCTOSIIEH U3 He-
CKOJIBKMX KaJpOB, MPUMEHSIOTCS pa3iandHble MeTo bl CxaTne
B MpeieNiax KaJapa OCYIIECTBISETCS OOBIYHO 3a CUET yAaJCHHUs
n30bITouHON MHpopManmu. [Ipu paboTre ¢ HECKOJIBKUMHU Kall-
paMHu MOTYT HPUMEHSTHCSA Takhe METOJbl, Kak auddepeHuu-
aJIbHOE KOJIMPOBAHKE U MOOJIOYHASI KOMIIEHCAIUS IBH)KEHUSI.

[Tpu nuddepeHIMPOBaHHOM KOJUPOBAHUN N300paskeHNe
B KaJ[pe CpaBHUBAETCS C H300paK€HHEM B OMOPHOM KaJpe.
[Ipu 3TOM KOAMPYIOTCS TOJBKO T€ MUKCEIN, CUTHAI C KOTOPBIX
u3MeHuscs. CienoBarenbHO, KOJUPYETCS U MepelaeTcsi MEeHb-
1iee KOJIMYECTBO MUKCEIIEH.

OpHako, eciM C)KUMaeMoe H300pakeHHe HHTEHCHBHO
MeHsieTcs, auddepeHuanbHOe KOANPOBAHUE HE IMO3BOJSET
JIOCTUYb 3HAYUTENBHOro cxkatus. s Takux ciydaeB Oouiblie
MOJIXOAUT MOOJI0YHAsE KOMIIEHCAIUs IBUKEeHUs. B ocHOBY 3TO
MeTO/1a TOJIOKEHA HJIed O TOM, YTO OOJBIIMHCTBO AJIIEMEHTOB
n300pakeHMs], COCTABISIONIMX OYEPEAHOM Kajp, MOKHO HAHUTH
Ha MIpeablayleM Kajape, HO Ha Apyrux mecrax. [loatomy kamp
pa3buBaeTcsi Ha HECKOJIBKO MAaKpOOJIOKOB — OJIOKOB MUKCEIIEH.
biok 3a G;10kOM HOBBI KaJp CPaBHHBAETCS C OMOPHBIM Ka-
npom. Ecnu Halinen coBnagaroomuil 6J10K, KOIUPOBIIUK COXpa-
HSET TOJILKO MH(OPMAITHIO O TOM, TJIe ATOT OJIOK PacHoJIOKeH
Ha OMOPHOM Kajpe. i1 Toro 4rodbl COXpaHUTh TAKOW BEKTOP
nepemMenieHus: TpeOyeTcss MEeHbIe OUT, YeM Ha KOJIUPOBaHHUE
COJIEPI)KUMOTO OJIOKA.

CrangapTHbie mapameTpbl OHUGPOBKH MPHU aIrOpUTMax
cxatust MPEG-1 u MPEG-2.

MPEG-1, no3Bonsier nepenaBath 25 KaapoB/c ¢ paspe-
meHneM 352x288 (cranmapt-PAL) npu BenuunHe NOTOKa MEHee
1,15 Mo6wut/c (cranmapt videoCD ¢ ¢opmarom 4:2:0). Anroputm
cxatust MPEG-1 npenycmarpuBaer mojyueHHe H300paKeHUs
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C pa3pelieHueM (3a CYeT pa3BEePTKH) BYETBEPO MEHBIIIUM, YEM
pa3pelieHre KapTUHKUA BEUIATeIbHOIO TEIEBUICHUS: 288 aKTHB-
HBIX CTPOK Mo 352 oTcuera B aKTUBHOM 4acTU Kaxaoh. JTOT
3¢ deKT AOCTUTHYT Onarojaps uaee «IpPOPEKUBAHUSDY UCXO/I-
HOTO TEJICBU3MOHHOTO CUTHAJIA 110 BEPTUKAIN U TOPU3OHTAIIH.

MPEG-2 B 0CHOBHOM JIBa CTaHJapTa kadectBa 352x288
u 720x576 (cranpapt-PAL). Bennuuna noroka mis SIF - 1,15
Mout/c, nns CCIR - 4,2 Mout/c (popmar 4:2:0). Kirouesoit
ocobeHHocThio MPEG-2 sBisieTrcs BO3MOXXHOCTb pa3JeNUTh
PE3yNBTUPYIONINH, TOATOTOBICHHBIM K IMepeaaye, BUACOCHUT-
HaJl Ha HECKOJbKO HE3aBHCHMBIX MOTOKOB, COJEP)KAIUX CHI-
HaJIbI Pa3IMYHOTO KayecTBa.

MPEG-4. JlaHHbIII aqropuTM coO3JaBajcsi TaK, YTOOBI
C)KaToe C ero MOMOIIbI0 BHIEO MMEIO0 MUHUMAJbHBIA 00beM
NepeIaBacMbIX JIAaHHBIX, MPU 3TOM BH3yaJIbHOE KAa4eCTBO Kap-
TUHKHU HE JOJDKHO OBLIO YXY/IIaThes 1Mo cpaBHeHnto ¢ MPEG-2.

Onnoit u3 yvacteio crangapra MPEG-4 sBusieTcst craH-
napt H.264, (wniu MPEG-4 Part 10). [lannblit cTaHmapT cxaTHs
BHJICO B HACTOSIIEE BPEMs MOJIYUYUII ITUPOKOE MPUMEHEHHUE U
obOecrieunBaeT BBICOKOM CTENEHW CXKATHsI BUICOMOTOKA MPH
COXpaHEHUHU BBICOKOTO KaueCTBa.

Cuctemsl ¢ JPEG u M-JPEG — komnpeccueil.

OcnoBnas uznes JPEG-cxxatus - pa3douth n3zoOpaxeHue
Ha Onoku 8*8§ muKcenei M MPUMEHUTHh K KaKIOMYy U3 OJIOKOB
OT/IENIbHO JTUCKPETHOE KOCHHYCHOE mpeoOpazoBanue. OCHOB-
HOM HEOCTATOK JaHHOTO aJropuTMa — 3aMeTHasl OJOYHOCTH
M300paXeHHsI TIPU BBICOKHUX Kod(puimeHTax cxarus. CTerneHb
c)KaThs JAaHHOTO aJITOPUTMA MPH PaBHOM BH3YaJbHOM KauyecT-
Be n3o0paxenwus B 1,5-2 pasza xyxe, uem y Wavelet. [Ipu pabo-
T€ C BHJIEO B peajJbHOM BPEMEHHU MHOTI/Ia UCIOJb3YEeTCs HEemo-
cpeacteenHo JPEG, To ecTh Kakblil Kaip C)KUMAETCS OT/IEIb-
HO ¢ ucnoiab3oBanueMm crannapra JPEG. besycioBHbM gocro-
WHCTBOM 3TOT'O METOJIa SBJISIETCSI BO3MOXKHOCThH PEIaKTHPOBa-
HUS BHJIE0 Oe3 MOTeph KauecTBa, TaK KaK KaJapbl SABISIOTCS He-
3aBUCUMBIMU. OJHAKO dYalle WCIOIb3YETCS Pa3HOBUIHOCTh
sroro anroputmMa MJPEG - KonupyroTcsi pa3HOCTHBIE KaJIphI.
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B nmaHHOM THNE CKaTHS H300paKEHUE TPEICTABISICTCS
KaK JUCKpPETU30BaHHAs (PYHKIMS SPKOCTHOTO U IIBETOPA3HOCTHO-
T'O CHTHAJIa OT KOOPIUHATHI, Jlajiee 3Ta (PYHKIHS PACKIabIBACTCS
no crenupudeckuM QYHKIMSAM, TOJYYHBIIMM Ha3BaHUE
wavelet-b1. [Ipu cxxatnn wavelet-uzoOpakeHust ¢ pa3penieHu-
em 320x240 (pa3mep ucxoxnoro daina 230 Koéaiit) momyya-
FOTCS CIICITYFOIITHE Pa3Mephl CKATOTO (haiina: BEICOKOE Ka4eCTBO -
11 Ko6aiit; cpennee kadectBo - 8,9 KOailT; HU3KOE KayecTBO -
6,9 Ko6aiit. /st pabOThI C TOTOKOBBIM BHJICO, HCIIOJIB3YIOT
TaK)Ke Pa3HOBUIHOCTH JaHHOTO MeToja - delta-wavelet.

OnuH U3 CTaHAAPTOB, MMOCTPOSHHBIH HAa ocHOBe Wavelet —
koMIpeccuu siBisgercs cranaapt JPEG-2000.

Hpuiaoxenue U.
(cnpasounoe)

Buabl cBeTOAMOAHBIX OCBETHUTEIEH

ES-TS001

ATIOMUHUEBBIN KOPITYC.

VYron ceeuenns — 150, 300.
Paccrosiaue > pexTHBHOM M0a-
CBETKHU — 3-6 M.

[Torpebnsiemast MOITHOCTH — 3 BT.
Hanpspokenue nuranus — 220 B.
I[BeTa cBe4YeHMs — KpPACHBIN, 3€-
JIEHBIH, )KEITBINA, CHHUM, OEJBIH.
Juamertp nun3bl — 60,55 MM.

Puc. 11
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Puc. 12

ES-TS002

Meramueckuil KopIryc.

Knacc 3ammuTts — IP65,

VYron ceeuenns — 150, 300, 600.
Paccrosiaue > dexTHBHOIM 1M0/-
cBETKH — 6-40 M.

[Torpebnsiemas MorHOCTL — 21 BT.
Hanpsoxkenne nuranus — 220 B.
[[BeTa cBEeUEeHMS — KPACHBIH, 3€JIe-
HBIH, )KEIThHINA, CHHHUM, OCIIbIH,
nosiHoBeTHHIN (RGB).
["abaputsl — 300x146x104 MMm.

Biaro3zamuieHHbie CBeTHJILHUKH

Puc. 113
Iotpe6- | Ceto- | Yromn pac-
IiBeroBas .
BapuanTtHoe 000- nsieMast BOM KPBITHS
TeMIIeparypa,
3Ha4YCHUE MOIITHOCTb,| TIOTOK, |CBETOBOTO
K
Br JIm aIy4a

SSL-GL03-W-A15]| 4300 9 450 15
SSL-GL03-C-A15 | 5500 9 500 15
SSL-GL03-W-A20| 4300 9 450 20
SSL-GL03—C-A20| 5500 9 500 20
SSL- GL03-W-A45| 4300 9 450 45
SSL- GL03-C-A45 | 5500 9 500 45
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Ipunoxenue K.
(cnpasounoe)

IIpumeps! IP-xkamep

Puc. K1 - Kamepa « VOCORD NetCamy,
¢upma «Boxooopy 2. Mockea

Texnuueckue XAPAKTCPUCTUKU

Marpuma nsetHoit CMOS-
BHJICOCEHCOP C MpOrpec-
CHBHOM pa3BepTKOM

Umcino KaJIpoB B CEKYHIY ot 12 o 100 xazp/c
Uwcro nvkcen B BupeoceHcopax (mupu- | 2048x1536, 1600x1200;
Ha X BBICOTA) 1280x1024

Pazpsimaocts AL 10 our

CoOTHOIIEHNE CUTHAJI/IITYM 43 nb

JlmHamudecKkuii iuamnasoH BuaeoceHcopa | 6onee 61 nb

MeranunkcenbHbie kKamepbl Gupmsl «ArecontVision» (CILA).

TexHuueckue XAPAKTCPUCTUKHU

Mapka kamepsl | TexHHMUECKHE XapaKTEPUCTHKU

AV2100 1600x1200 @ 24 x/cek,0.1 lux @ F 1.4

AV3100 1920x1080 @ 22 x/cek, 0.2 lux @ F 1.4

AV3130 1920x1200 @ 20 x/cek, 0.012 - 100000 lux
AV5100 2560x1600 @ 12 x/cex, 0.3 lux @ F 1.4

AVS180 1600x1200 @ 22 x/cek Ha | kaHan. 4 kaHana 1o 2

Mpix 0.2 lux @ F 2.0

1600x1200 @ 22 x/cek Ha 1 kaHa. 4 kaHana 1o 2

AV8360 Mpix 0.2 lux @ F 2.0
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Haunbonee MHTEPECHBIMH C TEXHHUYECKOW TOYKH 3PEHUS

KaMepaMu H3 DJOTOro psla ABJIAIOTCA KaMEpPbI

AV5100, AV8360.
Oco0EeHHOCTBIO

JAHHOM KaMmepbl SBIIS-
€TCsl  UCHOJb30BaHUE
IBYX OOBEKTHMBOB U
JBYX MaTpHIl, OJTHA UX
KOTOPBIX  ONTUMH3H-
poBaHa 1Sl pabOTHI B
yepHo-Oemom  (hopmare
NP HU3KOM YpPOBHE
OCBEIIIEHHOCTH, a JApY-
rasi MaTpHIla ONTUMH -

AV3130,

Puc. K2 - Bunewnuii 6uo xamepwvt AV3130

3UpOBaHa JIsl pabOTHI ¢ IBETHBIM M300paKEHUEM.
MoHoXpoMHBII ceHcop, padoTarolMii MpU HHU3KOM Oc-
BEILIEHHOCTH, MO3BOJIIET MPOU3BOAUTH HHTErpaluio u300pa-
*KeHMs. Takoe pelieHne No3BOJIAET UCKIIOUNTh MEXaHUYECKUE
noBopoTHbIe IR punbTpe! (MHGpakpacHble GUIBTPHI) U HE3HA-

YUTCIIBHO YAOPOKACT KaMEpy.

Texnuueckue xapakrepuctuku AV3130

Marpuiia uBeTHas

1/2", 3 Mpix - 2040(H) x 1530(V)

Martpuia MOHOXpOM

1/2", 1.3 Mpix - 1280(H) x 1024(V)

I‘IYBCTBI/ITC.]'IBHOCTI:

0.012 moke @ F1.4

JlnHaMudeckuii quamnazoH

60 db

MakcumanbHO€E OTHOIIIEHUE
CUTHaJ-IIYM

45 db

®opmat Bugeo

Motion JPEG c 21 rpananueii ka-
yecTBa

KonnuecTBo kaJpoB B CeK.:

20 fps @ 1920x1200;
30 fps @ 1280x1024

CKOpOCTB rnepeaain JaHHbIX

10 45Mbps

IIpoTokossl neperaun

TFTP u HTTP

CeteBoii unTepdeiic

Ethernet: 100Base-TX
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USB-kamepsI

JlanHble KaMepbl SBISETCS HJICATbHBIM DPELICHUEM IS
OpraHHU3aIli aBTOHOMHOTO HAaOIOJEHHS 33 CTallMOHAPHBIMH
oobekTtamu. K cokaneHuio, OONLIIMHCTBO OBITOBEIX USB-
KaMep HEe OTJIMYAIOTCS BBICOKMMHU TEXHUYECKHMH IapamMerpa-
MU (Y4yBCTBUTEIIBHOCTb, pa3pellleHue, COOTHOIIEHHE CHUT-
HaJ/IyM, KauecTBO o0bekTrBa). Kak mpaBuio, npu pazpador-
K€ JaHHBIX KamMep MPUOPUTETOM SIBIIIETCS LIeHa U Majblil pas-
mep u3znenud. [loaromy HauOONBLIMI MHTEPEC MPEICTaBIISIOT

USB-kamepbl BEICOKOTO pa3peIIeHHs.
[Ipumepom Takux Kamep SIBISIOTCS:
1) Meranukcensubie USB-kamepbl BBICOKOTO pa3periie-
uHust «VAC/VEC-135», « VEC-335», « VEC-535» dupmer 9BC
r. C. IleTepOypr.

TexHuyeckue XxapakTepUCTUKH

Mounenb doro Paspeme- |~ Hys- I moTp Curn/m Oco-
Ka - " HHUE CTBCT. (M A)‘ yM OCHHO-
MEPBI  [IPUEMHHU (1871) (<) B) -

-
S l12rws| 900 | %L | 8swa | s4sm
< (F1.2) 1
>
un
- 800 (/6 | 0,5
Lm) 1/2" us. pex.) (F1.2) 85MA | 54 nb
>
£ 1400 (u/6 0,3 7ZOOM
1 " q, N X
d 12tue | U By | 90mA | demb | T
>
a 1/1,8" | 1700 (1/6 0,3 7ZOOM
1 5 9 , X
S w. | pex) | (F12) | POMA | 4B
>
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2) Meranukcensubie USB-kamepbl BBICOKOTO pa3zpeliie-
Hus Superlris 300 - kamepa ¢ 3.0 Mpix Matpuueil 1 cbEMHOM
orrrukoi U Superlris 500 - kamepa ¢ 5.17 (ch€MHas onTUKa).

[Ch ]

Puc. K3

TexHnyeckue xapakTepUCTUKH

Superlris 300
Pazpemenue 3 Meramnukcenst
Buneo 2048 x 1536 @ 7.5 xanpos/c

1280 x 1024 @ 7.5 xanpos/c
1024 x 768 @ 20 xanpos/c
800 x 600 @ 20 xagpos/c
640 x 480 @ 20 xampos/c
320 x 240 @ 20 xanpos/c
1024 x 510 @ 30 xagpos/c
1024 x 190 @ 78 xaapos/c

Pexxum ckanupoBanusi | uset (RGB 24)

KoppektupoBka 11seta | IpKOCTb, FaMMa-KOPPEKIIHs,
9KCIO3UITHS, PE3KOCTh, YPOBEHb

Ontuka ¥punagrnAe noa C-mount 0ObEKTHB
(0OBEKTHB B KOMIUIEKT HE BXOJIUT)

WnTepodeiic USB 2.0

Temmneparypa 3kcrutya- | 0...+40°C

TaIMH

["abaputel 6€3 onTuku | 55MM X 55MM X 35MM

Bec 90 rpamm
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3) Meranukceabnble USB-kamepsl BRICOKOTO pa3zperiie-
Hus 3150LC-U u 3150LC-UF (cpémHas ontuka)

Puc. K4

TexHu4yeckue XxapakTepUCTUKH

3150LC-U | 3150LC-UF
Marpura 1/2" meetnas 3,1 Mera nukcen CMOS
Pazpemenne 2048x1536 Touex

Pasmep nukcesns

KBaJIpaTHBIN 3,2 X 3,2 MUKPOH,

Yacrora 3anucu

2048x1536 @ 6 x/c | 2048x1536 @ 10 x/c
1024x768 @ 20 x/c 1024x768 @ 30 x/c
680x 512 @ 35x/c | 680x512 @ 60 x/c
512 x 384 @ 60x/c 512x384 @ 100 x/c

I'amma-koppexuus, ycuse-

yIpaBIsieMbIe
HUE, IPKOCTh

Junamuyeckuii muanaszon | 61dB

Bananc Genoro py4HOH

Bpewms skcnozunuu

ot 1/6 10 1/9000 cex. | or 1/10 mo 1/15000 cex.

TemnepaTypa sKcIIyaTauuy

-10...+70°C

YcTaHoBKa HA MUKPOCKOII

¢ ucrnojb3oBanreM C-mount ajantepa

Bec

120r

["aGapuTsl

53 x53x33Mm

OHepaLII/IOHHaﬂ CHUCTEMA

Windows 2000, XP, Vista

dopmaT JaHHBIX

8 our

HpaiiBepa

TWAIN

IIporpammHoOe obecTieueHHe

Cobctennoe 10 aiist ynpaBieHus] HACTPOU-
KaMH KaMepbl U 3aXBaTa N300paKeHUit

AKkceccyapsl

Punstp UK-orceuku B kopnyce, USB kabenb
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CpaBHI/ITeJ'H)Haﬂ Ta6J'II/IIIa CCTCBBIX KaMCp

Moaean Tun VYribl | Muk- | BHennHue coeTHHEHUA
06;0_ podon Cetb HocJe- | Bx/BbIx
rpaz,l Kon-| pgo- Ha Tpe-
pai. HEK- |BaTeJib-| BOK.
TOP | HbIE | JATYMKH
MOPTHI | M JION.
AXIS 206 o0op.
LBeTHas/
® yepHO- | 55 HET 107100 RJ45 - HET
: Ethernet
a Oemast
AXIS 207
¥ LBeTHas/ i
¥ # uepro- | 55 | POTPO| 107100 fpqst 11
enubli | Ethernet
= Oemnas
AXIS 207W | HBerHas/
I YepHO-
® Ocnas, | g5 | Betpo- | 107100 Jpypst porsy | 1y
Oecmpo- ennslii | Ethernet
‘I BOJHAas
AXIS 207MW | Llsernas/
~epHo” 10/100
L Gemas, | g5 |BCTPO- RJ45| RS232 | 1/1
: Becil- ennblii | Ethernet
& pOBOIHAS
AXIS 211
LBeTHas/
: 27- | Berpo- | 10/100
T) qg PHO- | o7 | cxmprit | Ethernet| 0% ) 1
enas
AXIS 221 | Ueernas/
) HCpHO- RS232
Oenas, | 35- | o0 | 107100 1 pras| Reags| 11
«IEHb- 93 Ethernet RS422
HOYb»
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Max |OcBeme| Max | [lepeqauya | OObexkTHB Tun Herek-
KO0JI-BO| HHOCTB | pa3pe- | BHJIe0 Ye- MaTpHMIbI |  TOP
kaapoB| (Lux) | menue pe3 ABHIKe-

B ce- HHUSA
KYHIy

4.0 mm/F 2.0
¢uxcupo- |1/4” KMO
30 |4-10 000|640x480 Egﬁz pammas mua-|  II- i
¢dbparma | marpura
4.0 mm/F 2.0
1/4” KMO
30 |1-10 000j640x4g0| [nternet | Qukempo- |0y T
Intranet BaHHAaA aua-
(bparma MaTpHLa
Internet 4.0 mm/F 2.0
Intranet | PHKCHPO- |1 4 penvio
30 |1-10 000[640x480 | Wireless | BaHHaA AHa~pp. ecTh
802.11g (parma MaTpuIa
Internet | 3,6 MmMm/F1,8, 1/3”
20 [2-10 000280x1024 MUTANEt | PHKCHPO- fyeyian | eory,
Wireless | BanHas qua-
802.11g ¢dparma Matpuua
Baprnoo0mnek-
640X480 THUB 30'80 1/4”
30 0,75— | Motion | Internet mm/F1.0 ¢ KMOII- CTh
500000 | JPEG | Intranet |DC-ympaBie-
MPEG-4 auem CS- | Marpuna
KpeTJIcHHE
045 Baprooonek- »
Kaﬂ)lpOB/C 0.65 intemet uB 3.0 - 8.0 K1\£I/(3)H
npu mio- | (1Bet) ntrane mm/F1.0 ¢ —
6 640x480|PSTN mo- | DC-ynpasne-| marpuiiac | ectsb
o 0,08 dem ISDN | HHEM, BO3- hoerpoynbM
paspe- (4/0) MOKHOCTb
IEHMM modem savennr | HEPEHOCOM
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CpaBHuTenbHas TabauIa CETEBBIX Kamep (IPOJI0IKEHUE)

Moaean Tun Yriasl | Muk-
0030- |podon Cerh Mo- Br/meix
. Kon- | <"\ 4a rpe-
Tt ne- |PaTeaR BO)ﬁ
TO HbIe aT‘lI/I;CI/I
P MOPTHI H“ on
05011.
AXIS 212 Y
HI;GTH”/ ‘1“1‘6 oo 107100
epHo- PO° Ether- | RJ45 | - 1/1
. Oecnas, (B): |eHnbIit net
HOBO- 35~
- poTHas 105
AXIS 214 | Usernas/
PTZ YepHo-
; . Ocnas, 27— | setpo- 10/100
P «IICHb- > P .. | Ether- | RJ45 - 1/1
48 |eHHBIN
E o HOYbY, net
p_.'. MOBO-
pOTHAas
AXIS L{BeTHas/
216FD YepHo- 10/100 RS42
: denas, | o |B™PO | Ether. | R4S | 2 11
i » ’ 20 |eHHslit RS48
i KYIIOJIb- net 5
AXIS L{BeTHas/
232D+ HepHo-
= = Oenasi, 48 - 10/100 R8223
«JIeHb- 2.8 ner | Ether- | RJ45 RS48 4/4
HOYBY, net 5
@ KYIOJTb-
Hast
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Ocge- Max Iepe- OObexkTHB Tun Herex-
Max 1IEeH- pa3p Jada Mar- TOP
KOJ-BO | HOCTH ele- BH/1€0 pUIIbI JABH-
kaapoB B| (Lux) HHE yepes JKeHUA
CexyHuay
4.1-73.8 mm
BCTPOCHHBIH 1/2”
oobekTEB ¢ | KMOII
aBTO(OKYCH- -
640x | Internet .
30 10 430 Intranct POBKOI 18)5 MarT- Ectp
OTITUYECKHUI puia
12x mdpo- 3.1
BOU TpaHCc- M)
thoxarop
| 4.1-73.8 mm 1/4”
25 (mBet) | 768x | Internet Bocgf ;Z{;;? KM_OH coTh
0,005 576 Intrane
aBTO(OKY- Mart-
(4/6) 9
CHPOBKO# puIa
Bapmnoobse 1/4”
640x | Intenet | <TB2:8- | KMOI
30 1 10 mm/F1.3 - eCTh
480 Intranet
CS- MaTpu-
KperuieHne na
03 4'31;11395;31 ol
25 (IlBer) | 768 x | Internet | HBIA 00OBEK- KM_OH eCTh
0.005 576 Intranet | TuB ¢ aBTO- MaT-
(4/B) (bOKyCIE— —
POBKOI
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ITpuaoxenune JI.
(cnpasoutroe)
IIpumep olleHKM MOTEPHh B ONTOBOJIOKOHHOM JTMHUHU MepeIavyu

VYpoBeHb NOTEPh B ONTOBOJOKOHHON JIMHUM Tepeiayu, KaK U
B JIIOOBIX JPYTrUX KaHalax mepenadyd HUH(OpMaluU, 3aBHCUT OT
MOIIIHOCTH W3JTy4€HHUs, YYBCTBUTEIHHOCTH MPHEMHHKA U TIOTEPh B
kaHaze. [Ipu 5ToM ypoBeHb CHUTHajIa Ha MPUEMHON YacTU HE TOJKEH
OBITH MEHBIIIE OTPEICIIEHHOTO 3HAUYCHUSI.

JIns ONTOBONOKOHHOM JMHUM IEPENAaYd 3a TaKOW YpPOBEHb
npuHUMaeTcs 3HaueHue B 6 n1b. JlaHHOe 3HaUeHHE CKJIa/IbIBAeTCs U3
MUHHMAJIBHOTO 3HAYEHHS YPOBHS IOJIC3HOTO CHUTHANIA, HEOOXOIUMOTo
It 6e301mmbouHOoTr0 Tiprema nHpopmarwn (3 1b), 1 U3 HeoOX0AUMOT0
3amaca IOJIE3HOIO CHTHala C Y4YeTOM JEerpajallid Mepeiarolux U
IPUEMHBIX YCTPONCTB JIMHUU CBSI3U U BO3MOXHBIX IIOTEPh IPU CBap-
K€ ONTOBOJIOKHA MpHu pemoHTe (3 1b).

Paccmotpum, g nmpumepa, ONTOBOJIOKOHHYIO JIMHHUIO TIEpe-
Jayd JaHHBIX Ha JauHy BosHbBl B 1310 HM co cieayrommmu
XapaKTEPUCTUKAMU:

-ONTUYECKAsi MOIIHOCTh NIE€peaTurKa cocTaBiset: -15 nbwm;

-4yBCTBUTEJILHOCTb IPUEMHHUKA COCTABIISET: - 25 n1bM;

Takum o0Opa3om, 0e3 ydyera MoTepb B KaHaJIE Mepelayu JaH-
HBIX, ©UMeeM 3amac 1o mnosiesnomy curHaiay B 10 nbm (10 nbm=25
nbm-15 nbM), T.e. 9yBCTBUTEIHHOCTh IPUEMHUKA BBIIIE MOIIHOCTH
npuHuMaeMoro curtana Ha 10 nbwm.

PaccMoTpuM moTepu Moie3HOro curHajia B OMTOBOJIOKOHHOU
JTUHUH:

-IIOTEpU B MYJIBTUMOJIOBOM BOJIOKHE COCTaBIsitoT: 1 nb/kwm,
JUIMHA KaOens-2,5 km;

-IIOTEpPH B KaXI0M CBapHOM coeanHeHnu kabens: 0,1 nb, ko-
JINYECTBO COCAUHECHUI-3 IIT;

-rotepu B KoHHekTopax: 0,2 nb, KoIM4YecTBO KOHHEKTOPOB - 4 IIT.

CymMmapHble OTepH MOJIE3HOTO0 CUTHalla B ONTOBOJOKOHHOM
JIMHUM COCTABSIT:

Cymmapubie notepu = 1 ab/km % 2,5 km + 0,1 abx3mT + 0,2
n1b6x4mr=2,5 1b + 0,3 1b + 0,8 16=3,6 ab.

Takum o00pa3oM, B JaHHOW ONTOBOJIOKOHHYIO JIMHU CBSI3H,
MMEEM 3aItac 1o MOIIHOCTH Tosie3Horo curHania B 6,4 nb (6,4 nb=10
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nbM-3,6 nb), 9To mpeBbIaeT NPUHATHIH MUHUMAIEHO HEOOXOUMBIN
ypoBeHb B 6 1b.

Ilpumeuanue. CymmapHvle nomepu noie3Ho20 CUSHALA 8 ONMOB0JIOKOH-
HOU TUHUU O0IHCHBL ObIMb BbIpAdceHbl 8 OB no mownocmu, m.e.

P
nb=101g -
e

0

Ipuiaoxenue M.
(cnpasounoe)

IIpumepsl 06pa3unos pazianunbix DVR

Puc. M1
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Hpuiaoxenue H.
(cnpasounoe)
IMpumeps 06pa310B NPUEMHHKOB M NEPEIaTYNKOB
10 «BUTOM mape»

Puc. HI - I'epmemu3upogannbslil 8udeonepeoamuux (npuemMHux no cgoemy
KOHCMPYKMUBHOMY UCHOTHEHUIO He OMAUYAIOMCA OM Nepeoamyuxa)

Puc. H2 - Manozabapummbiii guoeonepedamuux
(cabapummviii pasmep He npesviuiaem 43mm)

Puc. H3 - Ilaccusnblil nepedamuux u0eoCUeHaIa no «8umotu napey



Puc. H4 - Bnewnuii 6u0 akmugHo2o nepedamuuxa no «8umot napey.
Bunen paszsem (BNC) moakmrodeHus: aHAJIOTOBOW KaMephl U
KOJIOAKa I MOAKIIIOUYCHU A «BUTOH mapsD» U IIPOBOJOB IIUTAHUA

Puc. H5 - Buewnuii 6u0 akmusHo2o nepedamuuxa no «sumotu napey (8uo ceepxy)
B nentpe BuneH nepeximoyarens JuHbl uHrd S00 M, 1000 M, 1600 M

Puc. H6 - Brewnuil 6u0 akmugHo20 PUeMHUKA No «8UMOT napey.
BunHbl 1Ba MOACTPOEUYHBIX PE3UCTOPA: PETYIMPOBKA SIPKOCTH
(aMIIMTY 1Bl CUTHANA), PETyJIMPOBKA YeTKOCTH (Koppekuuu AUX)
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Puc. H8 - Muozokonanvhvle yempoiicmea nepedauu CUsHALA NO «GUMOL napey,
(08eHadyAMUKAHANbHBLI NPUEMHUK)
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Hpuaoxenue O.
(cnpasounoe)

ManoradéapuTHble BHIe0KaMepbl HU3KOI0 pa3pelieHust
320 — 420 TBJI (6e3 APJ)

JlaHHBIM TN KaMep PEKOMEHAYETCS MCIIOJIb30BaTh IPU OX-
paHe 0OBEKTOB C HU3KOW MaTepHaTbHOW WM COIMATBLHOW 3HAYMMO-
CTBIO.

[TpumepaMu TakuMX OOBEKTOB MOTYT OBITh: KBAPTHUPBI IPaX-
JlaH, HeOOJBIIINE Mara3uHbl U JTAPHKU U T.1I.

OCHOBHBIM KpHUTEpUEM MPUMEHEHHUS KaMep JaHHOIO THUIa
MO3KET OBITh TOJIBKO (PAKTOP HU3KOH IICHBI.

EM-200/P-3S

UyBCTBUTEJIBHBIN 3T€MEHT 3C 1/3"
Paspemraromasi ciocoOHOCTh, HE MEHee 380 TBJI
UyBCTBUTENBHOCTh 2 K
CunxpoHHu3auus BHYTPEHHSISI
DJIeKTpOHHAsI PEryJIUPOBKa ocBelieHHOCTH ES 1/50 + 1/100000
O0bekTuB, f 3,6 MM
Hanpsixenue nuTtanusi nOCTOSIHHOTO ToKa, B 12
IToTpebasemslii TOK, MA, He Ootee 200

Jnama3on pabo4nx TemMmeparyp -10...+50°C
I'abaputHbIC pa3mMepsl 43x59%28 Mmm
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KPC-S700CB 3.6(92)

UyBCTBUTEJIBbHBIN 3I€MEHT I13C 1/4"
Paspemaromasi crocoOHOCTh 380 TBJI
YyBCTBUTENHHOCTh 0,5 nk
CunxpoHHM3anus BHYTpPEHHSIS
DJICKTPOHHAS PEryJIMPOBKa OCBeIeHHOCTH ES 1/50 + 1/100000
O0OnekTus, f 3,6 MM
Hanpsixenue nutanusi mOCTOSIHHOIO TOKa 12B
IToTpebasiemMsblii TOK, MA, He Ootee 110

Jmama3on pabo4nx TemMmeparyp -10...+50°C
["abaputHbie pa3mMepsl 30x30x28 MM

‘MBK-0800

[13C marpuna 1/3>> A1 PROs CCD
paspeniaromnias crmocoOHOCTh 400 B
YyBCTBUTEJIBHOCTD 0,1 nx/F 2,0
Hcnonuenune rePMETUYHOE
JlonmycTumast B1aXKHOCTb 0e3 OrpaHuYCHHUS
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Pabounii fuanas3oH TemnepaTyp

—50... +50 °C

ONEKTPOHHBIN 3aTBOP

1/50 — 1/100 000 ¢

OTHONICHHE CUTHAJ/TITYM

He MeHee 46 n1b

["amma-Koppekuust 0,45

BreixoaHoii curgain 1 B/75 Om, CCIR
HanpspkeHue nuTanus 10-13,5B DC
[ToTpeOsieMblif TOK 100 MA

Buneoxamepsl 00b14yHOr0 paspemenns 420 — 500 TBJI

JlaHHBII TUI KaMep PEKOMEHTYETCsl CIIOJIb30BaTh IIPU OXPaHE
00BEKTOB CO CPEIHEN MaTepPUATLHON WM COIMATTBHON 3HAYUMOCTBIO.

[Tpumepamu Takux 0OBEKTOB MOTYT OBbITh: KBApTHPBI TPaX/IaH,
MOMEIIEHHS] Mara3uHOB, KACCOBBIEC 3aJIbI OAHKOB, MECTa OCTAHOBOK MH-
KacCaTOPCKHUX MAIIKH y 0aHKa, aBTOCTOSIHKYU, KPYIIHbIE CKJIabl U T.1.

VCC-WDB8S75P

5“1"5 "5"
= =3
UyBCTBUTEIbHBIN JIEMEHT 1/3"
Pazpemnraromnias cnocoOHOCTB, TBII 480
UyBCTBUTEIBHOCTB, JIK 0,025
["abGapuTHbIE pa3Mepbl, MM 67x54x128 Mmm

Hanpspkenne nuranus

DC 12/AC 24B

2.5 xpatHbiil mudposoit ZOOM

I{udposast o6paboTka curnana DSP

PaciinpeHHsblil JMHAMUYECKUN Auana3oH

Pexxum neHs/HOYB

151




WV-CL270

HyBCTBUTEIBHBIN AJIEMEHT

1/2" TI3C marpuia TOCTPOYHOTO
nepeHoca (752 rop. x 582 Bepr.)

Pasperatorias criocoOHOCTb 1O
TOPH30HTAITN

480 TB11

Buytpennss / C ¢pukcupoBan-

CunXpOoHHU3aLMS HOM 9aCcTOTOM CTPOK / MyJIbTHII-
nekcHast VD2
PassepTka 2:1 yepeccTpouHas
YacroTa ropu30HTaIbHON pas3-
P P 15,625 kTt
BEPTKHU
Yacrora BepTukanbHoil pazseptku | 50,0 'y

BrixoaHol BUIeOCUTHAT

1,0 B (ammmutyna), PAL kommo-
sutHbIi 75 OM / BNC pa3zsem

OTHOIIEHUE CUTHAJ/IITYM

50 J16 (aBTOymIpaBIICHHUE YCHUJIE-
HHUEM BBIKJIFOYEHO)

DNEeKTPOHHBIN 3aTBOP (CEK.)

Perynupyemast ckopocTh cpaba-
teiBa”ug ot 1/50 mo 1/15000 cek.

MuHuMaabHas OCBEIIEHHOCTh

0,8 5k mpu F1.4

JleTanu3anus

Pe3ko / pazmbiTo

Kpennenne o0bexTHBa

CS tuma

Temneparypa OKp. cpeanl

Ot -10°C go +50°C

BitasxHOCTB OKp. cpensl

meree 90%

WcTouHuk nutanus

220-240 B nepem. Toka 50 'l

ITotp. MontHocTh

3,8 Bt

PazmepsI( mmpuHa/BbICOTA
/nuHa)

67 x 65 x 123 MmM.

Bec

0,495 xr
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SSC-DC372P

JlaTuuk n300pakeHus

1/3-mroiimonas I13C-matpura ¢
MEKCTPOYHBIM ITEPEHOCOM 3apsiJIOB

Yucno 31eMEeHTOB 1/13o6pa>1<eH1/m

752 (mmpuHa) x 582 (BbIcOTa)

CucreMa CUTrHaJI0B

Crangapt PAL

CHHXpOHU3AIUS BHYTpeHHsIs1 I BHETITHSIS CTPOYHAsT
Yupasnenue V-dazoii +90°
Buneocurnan 1,0 B (pa3max) Ha 75-Om Harpy3ke,

CUHXPOUMITYJIEChI OTPULIATCIIBHLIC

['opu3oHTaNIbHAS YETKOCTD

480 BN

OtHorrenne C/LI

Bbonee 50 nb (APY BbIkiI., B3BE-
IIIEHHOE 3HAYEHUE)

MunumaibpHas OCBENIEHHOCTD

0,8 nx mpu F1,2 (50 IRE, APY
BKIL., pexuM Typ6o-APY)

APY

[lepexntouenue Bxi. (pexum
Typ60-APY) /BeIkiL.

[13C-mnadparma

[Tepexmtouenue Bxi./Boiki. 1/50
—1/100 000 ¢

OOBEKTHUB C aBTOMAaTHYECKON
nuadparmoit nuadparma

CepBoympaBieHle NOCTOSHHBIM
TOKOM

YrpasneHue ypoBHEM

IlnaBHOE

Banauc 6emoro

ATW (ABTOMaTHYECKOE ClIeXkKe-
Hue 3a 6amaHcoM 0enoro)

BLC (KomneHcanus BCTpeyHO-
T'0 OCBEILECHHUS)

[lepexntouenne Bxi. (u3mepenue
B IIeHTpe) /BhIKII.

Y3en kperieHnss 00beKTHBA CS mount
TpeboBanus k anexrponutanuio | 12 B moct. £10%
[ToTpebisiemast MOITHOCTh 3,2Brt
[abapursl (LI x B xT) 60 x 54 x 120 Mmm
Macca 355r

Pabouyas Temneparypa -10 ... +50 °C

Pa0Gouyas BnaxxHOCTH

20% — 80%, 6e3 KoHAEeHCaTa
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Buneoxamepsl Bbicokoro paspemenns S00 — 570 TBJI
STC-3002/3

g~ 5
e Smm—

UyBCTBUTENBHBIN 3IEMEHT 1/3” SONY SuperHAD

Paspemaromas crmocoOHOCTh, TBI 540

UyBCTBUTEIBHOCTB, JIK 0,08 (F1.0)

OtHomenne curHa/mym, ab, 6omee 50

Ympasienue aproauadparMoin DD/VD

OneKTpOHHAsI PEryJIMPOBKa OCBEIIEH., ES 1/50 = 1/100000

Kpensenue o6beKTHBa C/CS

Hanpsixenue nutanusi, B =12/~24

IToTpebasiemast MOIIHOCTE, BT 3,5

Junanaszon pabounx Temmeparyp, °C -10...+50

["abaputHbIe pa3Mepbl, MM 60x49x99

Macca, kr 0,25

MBK-413211 1eHb/HOYB

[13C marpuiia 1/3” - Sony Super HAD CCD
pasperaroiasi CriocOOHOCTh 550 BN

PEKUM «JIeHb U HOUbY ABTOMATUYECKHI epexo B 4/0 pesxuM
YYBCTBUTEIHHOCTD «JICHB) 0,2 nx/F 1,5

YYBCTBUTEIBHOCTb KHOYb 0,1 ax/F 1,5

aBTOMaTH4ecKuil Oananc Oeoro AWB

aBToMaTH4ecKuii KoHTposb yeunerust AGC

KoMIeHcanus 3aaueii 3acsetku BLC
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MBK-0841 AP

[13C matpuna 1/3” Sony Exview HAD CCD
Paspemaromas crmocoOHOCTh 580 TBN

UyBCTBUTEIBLHOCTh 0,021x/F 14

Hcnonmuenue TEePMETHYHOE

OTHOIICHHUE CUTHAJ/IITYM He menee 46 n1b
I"'aMmMa-koppekIus 0,45

BrixoaHoii curuain 1 B/75 OM, CCIR
Hanpsbkenue nutanus 10-13,5BDC
IToTpebasieMblii TOK J0 150 MA

Pabounii muanazon —30...+50°C

SCC-B2033

[13C matpuua 1/3
Paspemaronias crmocoOHOCTh 600 TBJI
UyBCTBUTEIBHOCTh 0,12 nx
PaGouwnii nuana3od -10... +45°C

Pexum neus/HOYB

Bricokockopoctrotii 3aTBop (External Trigger)

Cucrema mymonoaasienus (3D + 2D)

Juramugeckas koppektupoBka sipkoctr (XDR); Jlerextop nemxenwus; [e-
TEKTOP OCTaBJICHHBIX W MpomnaBIIuX npeameTos; Lludposoit zoom 16X;
pexumsl pabotel - AGC, BLC, ELC, ATW, DNR
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JlaHHBI T Kamep PEKOMEHIYETCsl MCIOJIb30BATh IIPA OXPAHE
OOBEKTOB € BHICOKOW MaTepHaIbHOM MM COLMAIBHON 3HAUMMOCTBIO.

[TpumepaMu Takux OOBEKTOB MOTYT OBITh: XpaHIIUINA H JIC-
No3UTapuyu OAHKOB, MECTa XPAaHEHWs BPEAHBIX U PaJMOAKTHBHBIX
BELIECTB U OTXOJI0B, MECTA XPAHEHHUS OPYXKUsl, OOEpPUINIacoB, HAPKO-

THUYCCKUX BCIICCTB U T. 1.

JaHHbIi THIT KaMep HEOOXOIUMO MPUMEHSTh, €CIH MPEAIoia-
raeTcsi UCHOJIb30BaTh BUIC03AMKCh MPECTYIUICHHS, KaK JI0Ka3aTeIbHYIO
0azy B cyne (T.e. HCIONB30BaTh BHUAEO3AMHUCH ISl IKCIEPTHO-
KPUMHUHAITUCTUYECKOW PabOThl), WM Uil UHBIX aHAJIOTHYHBIX IENeH,
HarpHuMep, pErucTpaLysi HOMEPOB MPOE3KAIOLIUX aBTOMOOMIIEH U T .

BI/II[QOKaMepr JJIA CIeuaJIbHBIX yCJIOBI/Iﬁ IKCIUTyaTalluu

Bcenoroanas suneoxamepa TBK-46B (BuOpoyctoiiunBas)

Mexannueckoe HUCTIOJTHEHHUE
BHUJICOKAMEPBI  COOTBETCTBYET
rpyrne M-18 I'OCT 17516.1-90,
MpeayCMaTpUBaIOIIe  yCTOM-
YUBOCTh K CHHYCOWJAJIbHBIM
BUOpaIusM aMIUIUTyAOH S5g,
OJIMHOYHBIM yJIapaM C MUKOBBIM
yaapHbIM yckopeHuem 20g u
YAApHBIM BO3JICHCTBUAM MHOTO-
KpaTHOTO JEHUCTBUS C MUKOBBIM
yAApHBIM YCKOpEeHHeM 15g.

HaHpH)KCHI/IG IIUTaHWA

12 B DC

MomHocTs 000TpeBa 3 Br;

I'abapuTtHbIC pa3mMepsl 200 x 125 x 96 MM

PaGouwnii nuamna3od -40...+50°C
YKOU

Buneokamepa BcenorogHas —MOBBI-
LIEHHOW MEXaHUYECKON POYHOCTH
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I13C marpurna 1/3” Sony
Pazpemaromias cmocoOHOCTH 580 BN
UyBCTBUTEIBLHOCTh 0,051k /F14
Hcnonuenue TepMETUYHOE
HomnycTumasi BIa)XHOCTb 1o 100%

OO0BeKTHB

Z00OM 12:1, 6 - 72 mm, APJ1

["abaputHbIe pa3Mepsl

Junam.=108; L=225; H=120 mm

PaGounii nuamna3od

- 50..+50°C

CKOpOCTHaﬂ BHUACOKaMeEpa

Oculus-Ti RC-5126

«IEHB/HOYb» co BCcTpoeHHBIM ——
TEIIOBU30POM e
( A .‘%L
Marpuua 1/4" Sony EXview CCD
Paspeiienue 520 TBJI
UyBCTBUTEIIBHOCTh 1.0/0.05/0.015 nx
OtHouienue curHan/mym | 6onee 50 nb

O0OBeKTHUB

3.4-122.4 mm, 54.2° - 2.2°, aBTohoKyC

VYBenuueHue

36X onTHYECKOE

CuHXpOHU3ALUS

BHyTpeHHss1/LineLock

IIpoTokosbl yripaBieHust

Pelco P 4800, 9600; Pelco D 2400; Pelco
Coaxiatron; BBV coaxial; Philips 2400, 9600
Overview OCP485; Sensormatic; Samsung
SCC2000/SCC3000; Kalatel DP; C-Dome
RS485, (360 Vision); DeView VTC485; Ul-
trak Diamond; FV Mic1-300; Ikagami RS485

2

[Tutanue 20 -36 B mocr./ 14-26 B nepem.
IToTpebaeHne 20 Bt makc.

Pabouas tremmepaTypa oT -40° mo +50°C

Bec 8 KT
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Tennosm3op OCULUS RC-5126 L

dopmaTt ceHcopa 320x%240 nukc

CriekTpanpHas 4yBCTBH- 7-14 um

TEJIILHOCTb

Tepmuueckas uyBcTBUTENb- | <50 MK

HOCTb

Temmneparypa HachllEHUS 600°C

CkopocTh OOHOBIICHHS 9 kagpos/cek (25 KagpoB/cek - onuus)
Yrou 0630pa 11°/25°/50°

DOKyCHOE pacCcTOsSTHUE 25 MM/ 11 MM/ 5.8 MM

JansHOCTD JelicTBUS 475 m/ 215 m/ 100 m

IIporuBoTyManHas TeneBusnonHas kamepa IBC VNN-753-H2

[13C matpuna 1/2"
Paspemaromas crmocoOHOCTh 5701BN
UyBCTBUTEIILHOCTh 0,000021k (F0.8)
ABTOMaTHYecKas peryJiupoBKa KOH- no 15 nb

TpacTa n300paXKeHuUs

JBa pexxuma ramma koppekuuu ¢ ko- | 0,45 u 0,7

sbdunreHTaMu:

OTHOLICHHE CUTHAI/IIYM 52 nb
Hanpsixenue nutanus +9: +15B
[ToTpebnsieMbli TOK 160 MA

JlaHHBI TUD Kamep pPEKOMEHAYETCS WCIOJIb30BaTh IMPU
OXpaHe OOBEKTOB, PAOOTAINIUX B CHCHHAIBHBIX HWIH KECTKUX
YCIOBHUAX JKCIUTyaTalllH.
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Munnartopnsbie [P-kamepbl 00bIYHOI0 pa3peLieHust

AXIS M1011-W

—

YyBCTBUTENBHBIN 3JIEMEHT 1/4" CMOS ¢ nporpeccuBHOI pa3BepTKOU

Paspematorasi ciocoOHOCTb 640x480

UyBCTBUTEIIBHOCTh 1 moke, F2,0

Brinepxka 3aTBopa Ot 1/5000c no 1/4 ¢

dopMaT KOMIIpeccuu H.264, MPEG-4 Part 2, Motion JPEG

becnpoBoanbIii mHTEpdEiic IEEE 802.11g/b CkpbITast BCTpOSHHAS aHTCHHA

[Murtanue / norp. Momuocth | 4,9 — 5,1 B moct. noka / 7,5 Bt

Macca / pabouast remneparypa | 94/ 0...50 °C

BEWARD N1000

UyBCTBUTEIbHBIN JIEMEHT 1/4" Progressive scan CMOS
Pazpermmatomnasi cmocoGHOCTh 640 x 480

UyBCTBUTEIBHOCTh 0.5 nx mpu F2.0

dopMaT KOMIIpeccuu MPEG-4, Motion JPEG.
HHTepdetic Ethernet — RJ45 for 10/100 Base-T.
[TuTanue / HOTP. MOIIHOCTh DC 5V / menee 3.5Bt

["abaputHbIe pa3Mepsl 98x58x31mmMm

Pabouas Temmeparypa 0...+45°C
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DCS-910

UyBCTBUTEJIBbHBIN 3I€MEHT 1/4" CMOS
Pazpemraromas crrocoGHOCTh 640 x 480 mo 15fps,320 x 240 o
301ps,
160 x 120 no 30fps
UyBCTBUTEIBHOCTD 1 JIx@F2.8
dopmat KOMIPECCHH MIJPEG
IInTanue 5B
IToTpebasiemas MOIITHOCTh 3,25BT
['abaputHbIe pa3mMepsl 71,9x110,0x 37 mm
Macca 231r
Pabouas Temneparypa 0...40°C

Bcerpoennsiit WEB-cepsep, ceteBbie ipotokoiisl [IPV4, ARP, TCP, UDP,
ICMP, AGC (Auto Gain Control), AWB (Auto White Balance), AES (Auto
Electronic Shutter)

JlaHHBIN TUI KaMep PEKOMEHIYETCsl UCIIOJIb30BaTh IIPU OXpaHE
00BEKTOB C HU3KOW MaTepHaIbHOMN HITH COIMAIBHON 3HAYNMOCTBIO.

[Tpumepamu Takux OOBEKTOB MOTYT OBITh: KBapTHUPBI I'Pak-
JlaH, HeOOJIbIINE Mara3uHbl ¥ JapbKU U T.J.

OCHOBHBIM KpUTEpPHEM NIPUMEHEHHUS KaMep AAHHOIO TUIlla
MOJKET SIBIATHCA: HEOOXOIUMOCTh CONPSDKEHUS BHJIEOKAMEp C YCT-
poiictBamu IP-cetn, ucnosib3oBaHue KaMep BHYTPU OXPaHIEMOIO
IIOMEIIEHUH, Maas OrOIKETHOCTb OXPaHBI.
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IP-kamepsbl 00LIYHOTO pa3penieHus

BestIPcam-300CMOS

< ot

UyBCTBUTEJIBHBII JIEMEHT

1/4" (Progressive Scan CMOS)

Paspemalomaﬂ CIIOCOOHOCTh

710 640x480 (450 TBJI)

YyBCTBUTENHHOCTh

0,4 nx/F1,2

®dopmaT KoMIIpeccuu

H.264, Dual Stream, notox 32Kbit-
2Mbit

[Turanue DC12B u no LAN-ka6ento (PoE,
IEEE 802.3af)

[ToTpebasiemasi MOIIHOCTb 3BT

I'abapuTtHbIC pa3mMepsl 63x59x116 MM

Macca 650r

Ethernet 10T/100TX, nognepxxka SD kapt no 32I'6, ayauo (JIuHEHHBII
ayJano BXOJ/BBIX0J, myruiekc), ALARM BXoz/BbIXod, BCTPOCHHBIH JCTEK-
TOp ABMXKEHUS, BCTpoeHHbII WEB-cepsep

Lancam-CM832




UyBCTBUTENBHBIN 2JIEMEHT

1/3" CMOS progressive scan

Pasperaromias ciocoOHOCTh

704x576/25 x/cex

UyBCTBUTEILHOCTh 0,4 nx
dopmaT KoMIpeccuu H.264/OggVorbis
[Tutanue 12B

Bcetpoennsiit WEB-cepsep, mommepkka SD kapTsl, mopt RS-232/485,
BCTPOCHHBIH JIETEKTOP JIBMYKECHHUS, pexuM padoThl JJens/Houb,

STC-IP2070A/1

UyBCTBUTENBHBIA JIEMEHT 1/3" SuperHAD CCD
Pasperatomasi ciocoOHOCTh 720x576 (480TBJI)
UyBCTBUTEIBHOCTh 0.15n1k

dopMaT KOMIIpecCUu MPEG-4 ASP
[Iutanue 12B u POE
I'abapuTHbIC pa3mMepsl 63x60x130Mm

Bcerpoennsrit Mukpodon; Bctpoennsiii WEB-cepsep (LAN/WAN 10/100
Base-T; TCP, UDP, RTP, RTSP), nerekrop nsmxenus (3 30861), ALARM
BXOJI/BBIXO0]I

JlaHHBIN TUI KaMep PEKOMEHIYETCsl MCIIOJIb30BaTh IIPU OXpaHE
00BEKTOB CO CpeHEN MaTepHATTLHON WU COITMATbHON 3HAUMMOCTBIO.

[Tpumepamu Takux OOBEKTOB MOTYT OBITh: KBapTHUPBI Tpak-
JlaH, IOMEUIEHNs] Mara3uHOB, KACCOBBIE 3aJIbl 0AHKOB, MECTa OCTAHO-
BOK MHKACCaTOPCKUX MAIIWH y OaHKa, aBTOCTOSIHKU, KPYIHbIE CKJIa-
Jbl U T.JI.

OCHOBHBIM KpUTEPUEM IPUMEHEHHUS KaMep AAHHOIO THUIlA
MOJKET SIBIATHCA: HEOOXOIUMOCTh CONPSKEHUS! BUJEOKAMEpP C yCT-
poiictBamu IP-cetn, ucnonp30BaHue KaMep Kak BHYTPH, TaK U CHa-
pyxu (ITpH pa3MEIIEHHH B TEPMOKOXKYXE) OXPaHSIEMOT0 TIOMEIICHHSI.
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MeranukcejbHble IP-kaMepbl BEICOKOI0 pa3perieHus

BestIPcam-2000MEGA

UyBCTBUTENIBHBIN 3JIEMEHT

1/3" (Progressive Scan CMOS)

Paspemaromast cnocoOHOCTb

1600x1200 mukc (1100 TBJI)

UyBCTBUTEILHOCTh 0,51k/F1.2, (Sense up g0 0,11x/F1,2)
dopmaT KoMIpeccuu H.264, Dual Stream, notok 32Kbit-3Mbit
[Tutanue DC12B u no LAN-ka6ermo (PoE, IEEE 802.3af)

[ToTpebnsiemasi MOIITHOCTH

4Bt

I"abapuTHBIE pa3Meps

65x63x158 MM

Macca

600r

Honnepxka E-PTZ, moxnepxka SD kapt g0 3210, aynmo (IMHEHHBIN ay-
JTMO BXOJI/BBIXO, nytuiekc), ALARM BXoa/BBIXOJ, IETEKTOP JBUKECHUS,

BcTpoeHHbld WEB-cepBep

AXIS 223M (0247-002)

UyBCTBUTENIbHBIN 3JIEMEHT

1/2,7" CCD (Day/Night)

Paspemalomaﬂ CIIOCOOHOCTh

1600x1200, 1o 12 xaapoB B CEKYHAY

dopmaT KOMIIPECCUU

MPEG-4/M-JPEG

IIuranue

B KOMIUIEKT BXOJUT OJIOK IUTAHMS,
nojiepxkka Power-over-Ethernet

["abaputHbIe pa3Mepsl

88x49x200 MM

JIETEKTOP IBYIKEHUS, TPEBOXKHBIE BXOIBI/BBIXOIBI, TTOIIEPIKKA IBYCTOPOH-
Hero ayano AAC/G.711, RS-232 & RS-485
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STC-IPM3090A/1

UyBCTBUTENBHBIN JIEMEHT 1/3” CMOS-matpuiia Micron Pro-
gressive Scan (Day/Night)

Paspemaromas crmocoOHOCTh 1280x1024 »1. (SXGA mipu 8 k/c)

UyBCTBUTEIILHOCTh Y-6: 0.05 ik (F1.8, 30 IRE, maxc.
APY)

dopMaT KOMIIpecCHu MPEG-4 SP/MJPEG

[Tutanue 12B u POE (IEEE 802.3af)

I'abapuTtHbIC pa3mMepsl 67x55x129.5 mm

MeranukcenbHbiii 00bekTUB 4.2 MM; BcTpoeHHbi WEB-cepsep
(LAN/WAN 10/100 Base-T; TCP, UDP, RTP, RTSP); xomneHncaus
BCTPEYHON 3aCBETKH, 6 PSKUMOB Oananca 0enoro, JETEKTOp ABMKEHUS (3
30HBI), IBYCTOPOHHSIS ITepeiada ayanuo

JlaHHBIN TUI KaMep PEKOMEHYETCsl MCIIONIb30BaTh IIPA OXPaHE
0OBEKTOB C BBICOKOI MaTepuaIbHON MM COLMATIBHON 3HAYUMOCTBIO.

[TpumepaMu Takux OOBEKTOB MOTYT OBITh: XpaHWIUINA H JE-
NO3UTapuu OAHKOB, MECTa XPAaHEHHs BPEAHBIX U PaJMOAKTHBHBIX
BELIECTB M OTXOJI0B, MECTA XPAHEHHUS OPYXkHUsi, OOEIpUIIacOB, HAPKO-
TUYECKUX BeleCTB M T.A. /laHHBIM TUI Kamep HE0OXOAMMO MIpuUMe-
HATB JUJIS:

- COIIpsDKEHUs BUJIEOKaMep ¢ ycTporcTBaMu [P-ceru;

-€CJIM MPEIIO0JIaraeTCsl UCIONIb30BaTh BUICO3ANNCH IIPECTYII-
JIeHHUs, KaK JI0Ka3aTelbHYl0 0a3y B cyle, (T.e. HCHOJIb30BaTh BUAEO-
3aMMch ISl SKCIIEPTHO-KPUMUHAINCTUYECKON paboThl);

-perucTpali HOMEPOB MIPOE3KAIOIIUX aBTOMOOUIIEH;

-HaOJIIOZICHUST MECT MAacCOBOTO NMPEOBIBAHUS M TYJISTHUS JIO-
nel (romaau, mapku, KOHUEepTs! U T.1.);

- enel OMOMETPHUECKON MACHTU(DHUKAIIHH.
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Hpuaoxenue II.
(cnpasounoe)
TesieBUBMOHHBIE CHCTEMBI PACTIO3HABAHUS
aBTOMOOMJIBHBIX HOMEPOB.

@OyHKIMU OIpeieseHUs] aBTOMOOMIBHBIX HOMEPOB B HACTOS-
mee BpeMs BKIIOUEHBbI MpakTthdecku B JtoO0yo COT, mockomnbky
peanuzanus 1aHHOW (QYHKUIUU OCYIIECTBISETCS MPOrPpaMMHBIM CIIO-
cOo0OOM Ha LIEHTPAIbHOM BHJEOCEPBEPE.

Cucrembl pacrno3HaBaHHUs aBTOMOOWJIbHBIX HOMEpPOB XapakTe-
PU3YIOTCS CIIEAYIOMUMHU TapaMeTPaMH:

1) BeposiTHOCTH MPaBUIILHOTO paclio3HaBaHUs HOMEPOB. Bepo-
SATHOCTH MPABUJIBHOTO PACIIO3HABAHUS HOMEPOB BBIPAKAETCS B IPO-
IIeHTaX, TUIIOBOE 3HAUEeHHE HaXOIHWTCs B auarrazoHe oT 60 mo 99%
(3HAYEeHHME 3aBUCUT OT YCJIOBHM JKCIUTyaTalliH, BPEMEHH CYTOK U
METOJIMKE MPOBEICHUS U3MEPEHU).

Pacrio3HaBaHueM HOMEPHOTO 3HAKa CUUTAETCS Y3HABAHUE €T0
TUIA WIH NTOCJIE0BATEILHOCTH KOJJOB CUMBOJIOB, COOTBETCTBYIOLIEH
ero peanbHOU U(GPOOYKBEHHOM MMOCIIEIOBATETLHOCTH;

2) BeposATHOCTH OMIMOOYHOTO pacno3HaBaHus HOMEpPOB. Bepo-
SITHOCTh OLIMOOYHOTO PAclO3HABAHMS HOMEPOB BBIPAKAETCS B IMPO-
IIEHTax, TUIOBOE 3HAaueHue HaxoauTcs B auanazone oT 0,1 mo 4%
(3HaUeHHE 3aBUCUT OT YCJIOBUH OJKCIUTyaTallud, BPEMEHU CYTOK H
METOJUKHU MTPOBEICHUS U3MEPEHHUIA).

OmmoOKol pacrio3HaBaHUs CYUTACTCS 3aMeHa, TOOABICHHUS WIIH
UCKJIIOYEHHE B Pe3yJbTUPYIOIIEH CUMBOJIBHOM MOCIEI0BATEIbHOCTH
XOTs1 OBl OIHOTO W3 CHUMBOJIOB MO CPAaBHEHUIO C LU(POOYKBEHHOU
MOCJIEI0BATEIbHOCTH UCXOIHOTO 3HAKA.

3) BeposTHOCTH mpomycka HOMepa, (T.e. Cilydail Ipu KOTOPOi
COT He HaxogUT HOMEP Ha aBTOMAIIHMHE). BeposTHOCTH mpoIlrycka
HOMEpa BBIPAKAETCS B MPOIIEHTaX, TUIIOBOE 3HAYCHUE HAXOJUTCS B
nmuanazone ot 0,1 1o 1% (3HaueHue 3aBUCUT OT YCJIOBUI 3KCILTyaTa-
IIUH, BPEMEHHU CYTOK U METOJMKH MPOBEACHUS U3MEPEHUN).

4) BeposATHOCTH JIOKHOTO PACIIO3HABAHUS - OIMOOYHAsS BbIJava
MOCIIEA0BATEIHPHOCTH HE OTHOCSIIEHCS K aBTOMOOUIBHOMY HOMEPY
(cpabaTbIBaHUSI CUCTEMbI Ha pelIeTKax pajnaTopoB, BCEBO3MOXKHBIE
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HaJIMCH Ha TPOE3KAIOIEM aBTOTpaHCHopTe). TumoBoe 3HaAUCHHE
Haxoautcs B quanasone ot 0,0 mo 0,2% (3HaueHue 3aBUCUT OT yCIIOBHUI
SKCIUTyaTallii, BDEMEHU CYTOK U METOAMKH ITPOBEACHUS U3MEPEHUH).

5) BeposATHOCTH yCIIOBHOTO pacro3HaBaHHs HOMEPOB. Bepost-
HOCTh YCJIOBHOTO pacIiO3HaBaHUSI HOMEPOB BBIPAXKAETCS B MPOIICH-
Tax, TUIIOBOE 3HAYCHHE HAXOJIUTCS B auara3one ot 60 g0 99% (3Ha-
YEHHUE 3aBUCUT OT YCIIOBUH SKCIUTyaTalliu, BPEMEHU CYTOK U METO-
JTUKE TIPOBEJICHUS HU3MEPEHUN ).

VYCnoBHBIM pacro3HaBaHWEM HOMEpa CUHMTACTCS Y3HaBaHUS
HOMEpa C 3aMEHOU JII000ro M3 PACIO3HAHHBIX CUMBOJIOB CUMBOJIOM
COMHEHUSI.

JlaHHbIE BEpPOSITHOCTH SBIAIOTCS OCHOBHBIMH IapameTpamu
CUCTEMBI PACIIO3HABAHUS aBTOMOOWIBHBIX HOMepoB. Heobxommmo
YUUTHIBaTh, YTO 3TU 3HAUYEHHUS HAXOASTCA B CHIBHOW 3aBHCHUMOCTH
OT YCJOBHH 3KCIUTyaTallud (BpeMsi CyTOK, HACKOJIBKO 3arpsi3HEHBI
HOMEpa, YPOBEHb OCBEIICHHOCTH, CKOPOCTh JBM)KEHUS MAIlliH, WH-
TEpBAJI MEXIYy MalllMHAMH, CIIOCOOOM YCTAaHOBKH KaMep HaOJrojIe-
HUS U T.J.), IO3TOMY TpU TMPOBEACHUU HM3MEPEHUN HEOOXOIUMO
MoAPOOHO yKa3bIBaTh YCJIOBHS MPOBEACHUS HCMBITAaHUN. Pexomen-
IyeTcs MPOBOIUTH ATH U3MEPEHHs B PEAbHBIX YCIOBHSX SKCILTya-
Taluu (HE MO TECTOBOMY BHJICOPOJIUKY) U MPOBOAUTH UX OTIEIHHO
JUTSL THEBHBIX U HOYHBIX YCIOBUH.

AHAaJIOTUYHO, YCJIOBUSI U METOAHMKY MPOBEICHUS HCIIBITAHUN
HaJI0 OrOBapHuBaTh IPH C/1ay€ CUCTEMBI 3aKA3UHKY .

BcnomorarenbHbie MapaMeTpaMu CUCTEMBI pacTiO3HABAHUS aB-
TOMOOMJIBHBIX HOMEPOB:

1) CkopocTb IBMKEHUS aBTOMOOMIIS (KM/4), THIIOBOE 3HAUCHHE
cocrasiseT ot 0 1o 180 km/u.

2) Bo3MOXHBII yroj KpeHa HOMEPHOH IUIaCTUHBI HA aBTOMOOU-
Jie, BhIpa)kaeTcs B Ipajycax, TUIIOBOE 3HaueHHe cocTanser ot 0-15°.

3) O6bem 6a3bl JaHHBIX HOMEPOB (IIT.), TATIOBOE 3HAYEHHE CO-
crasmster ot 5x10° m.

4) Bpewmst moncka nHGoOpManuu B 0a3ze MaHHBIX MPH 33JJaHHOM
o0beMe 0asbl JaHHBIX (C), TUITOBOE 3HaueHue coctaniseT ot 0.2-1 c.

5) MuHuManbHbI YpOBEHb OCBELICHHOCTH B 30HE HaOIOje-
HUSl, BBIpaXXaeTcs B JIK, TUIIOBOE 3HaUeHue coctapiseT 50 Jk.
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6) MakcumanbHO JOMYCTHMOE 3arps3HeHUe TUIOMaan HoMepa,
BbIpaXKaeTcsi B MPOLIEHTaX, (OTHOLIEHHE IUIOIMIAN 3arpsi3HEHHOTO
yudacTka K Iyionaau Homepa). TunoBoe 3HaueHue cocranmuseT 12-15%.

7) MakcuManbHbIi HAKJIOH BHIEOKaMepbl, BhIpaxaercs B Ipa-
Jycax 10 BEPTUKAIM U 110 TOPU30HTAIH. THIIOBBIE 3HAUEHUS COCTaB-
nstoT, He 6onee 30 rpamycoB mo BepTukanu, He 6onee 20 rpagycoB
110 TOPU30HTAIIH.

8) KonmnuecTBO cTpaH, pacrno3HaBaHWE aBTOMOOMJIBHBIX HOME-
POB, KOTOPBIX 00ECIIEYNBAET CHCTEMA.

[Tpu ananuze cucTemMbl pacro3HaBaHUSI AaBTOMOOMIILHBIX HOMe-
POB HEOOXOIMMO YUUTHIBaTh, YTO AJNTOPUTM PACIIO3HABAHUS HOME-
poB (peann30BaHHBIA IMO-pPa3HOMY Yy pa3HBIX MPOU3BOAUTENECH) B
MEHBIIICH CTENEHU BJIMSIET Ha BEPOSTHOCTh MPABHIBHOTO Paclo3Ha-
BaHUs HOMEPOB 0 CPABHEHHUIO C Ka4eCTBOM BHJCOCHUTHAIA, MONIY-
YEHHOT'0 HEMOCPEICTBEHHO C Kamephsl BUaeoHa0moaeHus. [lostomy,
P Pa3BEPTHIBAHUU CHCTEM PACIlO3HABAHUS aBTOMOOMIBLHBIX HOME-
POB MOKHO PYKOBOJICTBOBATHCS OOIIMMU TPABHIIAMH M IPHHIUTIAMH
noctpoenus COT.

B mepByro ouepenb HEOOXOAMMO OOECIEUUTH JTOCTATOYHBIN
YPOBEHb OCBEIIEHHOCTH B HOYHOE BpPEMsI C YYETOM BO3JCHCTBHS
ocaJIkoB. BpIcOKkOe KauecTBO pacro3HaBaHUsI BO3MOXHO TOJBKO MPHU
YCIIOBUH, YTO OCBEHICHHOCTh B 30HE HOMEPHOTO 3HaKa OyIeT co-
cTaBiaATh He MeHee 50 JK (U1 mpuUMepa, CpedHssl OCBEIIEHHOCTb
TpaHCIOPTHBIX Maructpaneil cormacHo CHull momxna coctaBisiTh
15-20 5k, ynun MecTHOro 3HaueHus— 4-6 k). Iloatomy npaxkruue-
CKM Bcerga TpeOyeTcs MOHTaX JOMOJHUTEIbHBIX OCBETHTEIbHBIX
npubopoB B 30He HaOmroneHus. JKematenbHO, 4TOOBI BUAECOKaMepa
uMella CBETOBOW (DMIIBTP, COOTBETCTBYIOUIMIA CHEKTPY HCTOYHHUKA
OCBEUICHHUSI.

OOBIYHO OCBETUTENbHBIE MTPUOOPHI YCTAHABIMBAIOTCS HAJ 30HOMN
HaAOJIIOJIEHUsI CBEpPXY, CTPEMSCh OOECIeUUTh PaBHOMEPHYIO OCBe-
[IEHHOCTh 30HbI HAOTIOICHHUSI.

PexoMeHaanmu no ycraHoBKe.

[Ipu MoHTaxe OOBIYHOTO OCBEIIEHUS yOequTech, YTO OHO HE
MEIIAET OKPYKAIOIIUM U HE CIEHNUT BOJAUTENEH; IO BO3MOXKHOCTH
UCIIOJBb3YWUTE HE Y3KOHAIIPABIICHHBIN, & JUCIIEPCHBIN WIA OTPaKCHHBIN
CBET.
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Hcnonp3yiiTe HOTOAATIMKH IJI1 aBTOMATUIECKOTO BKIIFOUCHHS
MIOJICBETKH.

30Ha HaAOIO/IEHUST BHJICOKAMEpPbl OOBIYHO pacrojiaraeTcs 3a
20-30 M oT mMecTa ycTaHOBKH Kamepsbl. [Ipu 3TOM criegyeTr yuuThIBaTh,
9TO 4eM OOJIbINe yToJI HAaKJIOHa KaMepbl K ropu3oHTy(30-40 °©), Tem
cucTeMa Xyke perucTpupyer nudpel Homepa apromoomis. C apyroi
CTOPOHBI, YCTAHOBUB KaMepy € MaJlbIM yIJIOM HAaKJIOHA K TOPU30HTY
2-3°, MBI JaéM BO3MOXHOCTb 3JI0YMBIIIJIEHHUKY CIIPSTAaTh CBOIO Ma-
IIMHY 32 Ky30BOM OOJBIIETPY3HOTO Tpeisepa (0OCOOGHHO 3TO SIPKO
HPOSIBJIAETCS TPU MaJIOM CKOPOCTHM JBMKEHUs nortoka). IIpu stom
YBEIIMYMBACTCSI PHCK 3aCBETKU BHICOKaMEpHl (papamMu U COTHEUHBIM
cBeToM. OOBIYHO MCXOIAT M3 KOMIIPOMHUCCA MEXAY ITHMHU 3Haye-
HUSIMU M YCTaHaBJIMBAIOT yroj rpaaycos B 15° (em. puc I11, I12, I13).

Ha pucynke I11 npezacrasien npumep, Korja kaMmepa yCTaHOB-
JIeHa HaJ JOPOTOH, Ha BbICOTE 6 M, PAacCTOSTHUE 10 30HBI HAOIIO/E-
HUs coctaisieT 20 M, JUIMHA 30HBI HAOMIOACHUS 7 M, YToJl HakJIOHA
14.5° B xauecTBe OOBEKTHBA MCHOJIb3YETCS JUIMHHOPOKYCHBIN 00B-
ektuB ¢ F= 50 Mm.

Ha pucynke 112 noka3zana 30Ha HaOJIIOAEHUSI KaMepbl B TOpU-
30HTAJIbHOM HAIIPABJICHUH.

Ha pucynke 113 npuBeneH npumep opraHu3anuy CUCTEMBI pac-
MI03HABAHUS HOMEPOB Ha MECTHOCTH.
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CCD-Chip

Puc. 111
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ceD-Chip

focal length [T evaluatian

[ 5 _Jmm

Printer scaling

Tl |

[ ]

wertical

vertical camera maunting bracket: 14

Puc. I12
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CraunoHapHbIn
noct [ANC

N

LTaTHble

ocBeTUTeEnn

[0pory

3oHa koHTpons Ne1

e

3oHa koHTpons Ne2

20Mm

Puc.II3
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Crnoco0blI pa3memeHust Kamep
CHCTEMBbI PACIO3HABAHUS HOMEPOB

Jis  cTalMoOHapHBIX IMOCTOB  HAONIOJCHUS HCIIONB3YIOTCS
HECKOJIbKO CIIOCOOOB pa3MeIleHUs] Kamep HaJ Mpoe3Keil 4acThlo.
VYcnoBHo HazbiBaemble «CtTond», «KoHcomb», «Apka» (cMm. puc.
[14-I17). Ilpu moObIX crmocob6ax YCTAaHOBOK KaMep HEoOXOIUMO
JNOOUTBCS  JTOCTATOYHOM IKECTKOCTH KOHCTPYKIUH (OTCYTCTBHE
JPO’KaHUsl 0ObEKTUBA KaMephl OT BETPOBOW Harpy3ku U BUOparuii ot
MPOE3KAIOIIETO  aBTOTpaHcmopTa). Hawmbonee  YyBCTBUTEIBHBI
K BUOpaIusiM KaMepbl, pa3MeIleHHbIe Ha CTOJI0€ WM KOHCOJIH.

CTONnB KOHCONb

Puc.114

Crnoco0blI pa3melieHusi KaMep CHCTEMBbI PACTIO3HABAHUSA
HOMEpPOB aBTOMOOMJIEH




PaBMeIIIeHI/Iﬂ KaM€pbl CUCTEMbI PACIIO3HABAHUA HOMCPOB Ha
cToN0€ (COBMEIIEHO C OCBETHTEIIEM )

Puc.Il6

Pa3memienuss xamep cUCTEMBl pacro3HaBaHUS HOMEPOB Ha
KoHcou. OOpaTtuTe BHUMaHKUE Ha BBIIBUHYTBINH KOXYX KaMepbl, KO-
TOPBIN TpeOXpaHsIeT 00bEKTUB OT TOCTOPOHHEH 3aCBETKH.
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Puc.Il17 - Pazmewgenuss kamep cucmemvl pacno3Ha8aAHUsi HOMEPOB HA apKe.

MoOniabHbIe cHCTeMb] PACIIO3HABAHNS HOMEPOB aBTOMOOMJIel

MoOuIbHBIE CUCTEMBI pacro3HaBaHUS HOMEPOB aBTOMOOMIIEH
[0 CBOMM TEXHHUYECKHM XapaKTePHUCTUKAaM M OCOOCHHOCTSM MpUH-
LUIUAIBHO HE OTIMYAIOTCA OT CTAllMOHAPHBIX CUCTEM HaOIIOJCHUS
32 UCKITIOUEHHEM:

1) OOBIYHO JaHHBIE CHCTEMBI Paclo3HAaBaHMsI HOMEPOB pa3Me-
Ial0Tcsl Ha 6a3e MUKPOAaBTOOYCOB, UTO OIpENENseT BBICOTY pa3me-
nieHust kamep okosio 2 M. COOTBETCTBEHHO JITaHHBIE KaMepbl UMEIOT
MaJIblif yroJl HAKJIOHA K TOPU30HTY U B OOJIBIIEH CTENEHH, YeM CTa-
LIMOHAPHBIE KaMEpHI MOIBEPKEHBI 3aCBETKAM OT (pap U COJHIIA.

2) MukpoaBToOyc pa3meniaercsi Ha 000YMHE TOPOTH, TOITOMY
OOKOBOE OTKJIOHEHHE yTJia 3peHHs] KaMepbl OT BEKTOpa HampaBiICHUs
JBUKEHMSI HE JOJDKHO npeBblmath 10-20°, 94TO yBENMUMBAET BEPOAT-
HOCTb MPOIYyCKa HOMEepa IIPU MaJIbIX MHTEPBAIaX MEXAy MalluHaAMHU
B TIOTOKE.

3) Manas BbicOTa TOAbEMA KaMep OT YPOBHS JOPOTH NMPUBOIUT
K OBICTPOMY 3arps3HEHHIO OT cMora M OpbI3I OOBEKTHUBA KaMeEphl,
MO3TOMY JaHHbIE KaMepbl JKeJIaTeIbHO OCHAIATh AJIEKTPUYECKUMU
«IBOpHUKamMI» (cM. puc. I18).
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4) lanHble KaMepbl BCETa KOMIUIEKTYIOTCS BCTPOSHHBIMHU OC-
BETUTEISIMH, TIOCKOJIBKY HEOOXOAMMBIH ypOBEHb OCBEIIEHHOCTh Ha
Tpacce B MecTe HaOII0ICHNSI HE TapaHTUPOBAH.

Puc.I18- Kamepvi MobunbHOU cucmemvl pacno3Haéanus HOMepOo8
asmomobuel

Pa3pemenne cucreM pacno3HaBaHusi HOMEpPOB AaBTOMOOM el

[TockonbKy pa3Mepsl HOMEpa aBTOMOOWIISI Majbl 1O CpaBHe-
HUIO C 30HOM HaOmoeHus (IIUprUHa Ipoe3xel yacTu), He0OX0IUMO
WCTIOJIh30BaTh BUACOKAMEPHI C BBHICOKHM pa3pelIeHueM (U CTaH-
napta PAL - ne menee 500 -560 TBJI). B abcontoTHOM GONBIIMHCT-
BE CHCTEM DPACIO3HABaHUS HOMEPOB HCIIONB3YIOTCS 4/0 BUAECOKaMe-
pbl, IOCKOJIBKY OHM 00J1a/IaloT Jydlleil pasperaromieid crnocoOHo-
CTBbIO, MEHBIIIMM YPOBHEM IIYMOB M OOJIBIIMM JUHAMHUYECKUM JIHa-
MIa30HOM IO CPAaBHEHMIO C OOBIYHBIMH I[BETHBIMH BHJI€OKaMepaMH, a
nHpOpMaNHs O IBETE ISl CHCTEM PAacIiO3HABAHUS HOMEPOB SIBIISICTCS
3/1€Ch BTOPUYHOU.
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[Ipy ucnonb30BaHUM B CHCTEMax paclO3HABaHUS HOMEPOB
[[BETHBIX Kamep HeO0OXOAMMO HCIOJIb30BaTh Kamephl ¢ (YHKIHUAMU
pacmmpenust nuHammudeckoro awmamnazoHa (WDR, Wide Dynamic
Range). TexHonorus pacimupeHus AMHAMHUYECKOro JAMana3oHa Io-
3BOJISIET HaONIONaTh JETald B TEMHBIX WJIH, HA000pOT, MEpeocBe-
IIEHHBIX 30HaX, MoJIydas B UTOre cOaJlaHCUPOBAHHOE M300paKeHHeE,
IIPUTOJHOE JUIS JAJIBHEMILIETr0 aHAJIA3a.

JlomyckaeTcss ~ UCHOJB30BAaHUE  L[BETHOW  BMJIEOKaAMEPHI
«JIeHb/HOUbY». JIHEM OHHM (QYHKIMOHUPYIOT KaK OOBIYHBIC I[BETHHIC
KaMephl, a IIPU NaJICHUN YPOBHS OCBEIICHHOCTH IIEPEXOJAT B UEPHO-
Oenblit pexxuM. B OONBIIMHCTBE ClTydaeB 3TO MEPEKIIOUECHUE OCyIIe-
CTBJISIETCA 3a CUET MEXaHMYECKOro yJjaineHus orcekaromero MK-
¢unbTpa, CTOSILEro NEepe]] CBETOUYBCTBUTEIbHON MaTpulel, U Ie-
PEKIIFOUCHHUS €€ sIUeeK B MOHOXPOMHBIHM pekuM paboThl.

Pexomenpanmm 1o ycraHoBke

Pacmonaraiite BHIeokamepy Tak, 4TOObI Ha Hee HE OBLT Ha-
MIPaBJICH CBET MPOXKEKTOPOB MWK (hap MpOe3KAIOLINX aBTOMOOHIICH.

Hcnonp3yiiTe OOBEKTHBBI C aBTOMATHYECKOW PpETyJMPOBKON
nuadparmel (AP/D).

KnumaTtnueckoe HCIONHEHHE BUACOKAMEPHl M OCBETHUTENEH
JIOJKHO TI03BOJISATH AKCILTYyaTUPOBATh €ro 0e3 orpaHu4eHuil B Jito0oe
BpeMs Tofia.

[Tocme MoOHTaxa BHACOKaMEphl U YCTAHOBKM HYXKHBIX Tapa-
METpPOB, yOeIuTeCh, UTO U300pakeHne HOMEPHOIo 3HaKa, Mojydae-
MO€ TIPU PA3HBIX YCIOBUAX HAOIIOACHHUS, YETKOE (HE Pa3MBITOER).

Mepbl NPOTHBOACHCTBUSA 3JI0yMbINIJICHHUKOB
CHCTEMaM Pacno3HABaHMsI HOMEPOB AaBTOMOOMJIEH.

Bce ciocoObI TpOTUBOICHCTBUS MOXKHO Pa3IeTUTh HA OpraHu-
3alMOHHBIC U TEXHHUYECKUE.

Oprann3oBaHHOE MPOTUBOACHCTBUE CBOAUTCS:

1) K uckakeHuto OJTHOM WJIM HECKOJIBKUX IUGpP WK OyKB HO-
Mepa MyTeM 3aMa3bIBaHus TPs3bI0 3TOH 1udpsl. [Ipu 3TOM YacTo uH-
cnekrop AIIC He cunuTaeT HOMEp IpsI3HBIM U HE OCTAHABJIMBAET Ha-
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pymmmrens, onHako cucrema COT mpu 3ToOM HE crocoOHA HUIIEHTH-
(GuIMpoBaTh MaILIUHY.

2) Ucnonp3oBanue ¢GanblIuBbIX HOMEPOB.

TexHuueckue crnocoObl MPOTUBOIEHCTBHS B OCHOBHOM CBOJSAT-
Csl K IOTIBITKAM:

1) 3aTpyqHUTH CUMTBHIBAHMS IyTEM YBEIMYEHUs OTPAKaOLIEH
CIIOCOOHOCTH NOBEpXHOCTHM HOoMmepa. Ha HOMep HaHOCUTCS crienu-
QJIBHBIN CIpel, pe3KO yBEINYHUBAIOLINHA OTPAXKAIOLIYI0 CIIOCOOHOCTb,
IIPHU 3TOM U300paK€HUE JTOJIKHO 3aCBEUNBATHCS.

2) Jpyroit crnoco0® 3akiaro4aeTcsi B HAHECEHUM CIELUalIbHOM
CETKM Ha HOMEp, 4TO AOJKHO ne3opueHtupoBarb COT mpu cuuThI-
BaHuM 1Udp (cMm. puc I19).
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Puc. I19 - Hanecenue cneyuanvrou cemxu Ha Homep 01 0e3opuenmayuu COT

3) HepaBHoMepHasi 3acBeTKa OTIENBHBIX Y4acTKOB HOMEpa C
MMOMOIIBI0 aBTOMOOWJIBHBIX Jlamm. MHOrma B TiepuMeTp HoMepa
BCTPAaMBAIOT Psii CBETOAMOI0B, paboraromux B MK-nuanazone, uro
JiefaeT UX HEBUIUMBIM YEJIOBEYECKUM TJ1a30M, HO PETUCTPUPYEMBIX

BUICOKAMEPOH, (YyBCTBUTECIILHOCTh BHJICOKAMEp 3HAYUTEIHHO
casunyta B UK - nuanason).
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OnpIT 3KCIUTyaTallUM CUCTEM paclO3HaBaHHUsS HOMEpPOB aBTO-
MOOWJIel MOKa3bIBaET, YTO BCE ATH MEpPbl TEXHUYECKOT'O MPOTHUBO-
NEHCTBUS HE SBISAIOTCS 3(PPEKTUBHBIMH JUIS TPABWILHO YCTaHOB-
neHHoil COT ¢ ucnosb30BaHUEM BBICOKOKAUYE€CTBEHHBIX BHACOKaMeEP
U TIpY JOCTaTOYHOM YPOBHE OCBEILIEHHOCTH B 30HE HAOIIOACHMUS.

[ToaTomy, mpu mpHUeMKe 3aKa34UKOM CHCTEMBbI paclo3HABaHUS
HOMEpPOB aBTOMOOMJIEH, UMEET CMBICI MPOBOJAUTH MPOBEPKY IOME-
XOYCTOMYMBOCTH CUCTEMBI, UCIIOJIb3Ysl ATH MpueMbl. Cucrema J0JIxK-
Ha YBEPEHHO UACHTU(HUIIMPOBATH HOMEpPA MAIIMH U UMETh 3aIIUTY
OT TaKMX BO3JIEHCTBUM, MOCKOJIbKY OHHM HAIUIM IIMPOKOE PacIpo-
CTpaHEHUE CPeu aBTOMOOUIIUCTOB.

Haubonbiiee pacnpocTpaHeHHe CUCTEMBI OIPEETICHNUsT HOMEPOB
nojyuniu B Jlemapramenre o0ecrieueHus O€30MacCHOCTH JOPOKHOTO
newxkenus ([1OBJ1/]) MB/] PO, (ObiBmiee 'AN).

[TosTOoMy 0OpaTHUMCst K OIBITY KCIUTyaTalluy TOAO0OHBIX CUCTEM
B 9TOM JIeIapTaMeHTe.

Hanpumep, cucrema pacro3znaBaHusi HOMEPOB aBTOMOOWIIEH CUH-
Taetcs He yaoBneTBopstoiiei Tpedoanusm JI0B/1JI MB/[ P® ecnu:

-BE€POSTHOCTh MPABUILHOTO PACTIO3HABAHUS HOMEPHBIX 3HAKOB
MenbIre 90%;

-BEpPOSITHOCTh OLTMOOYHOTO pacro3HaBaHusi HOMepoB Oonee 4%;

-BEpOSITHOCTh IIpoMycka HoMepa Oornee 6%;

-BEpPOSTHOCTb YCJIOBHOT'O PACIO3HABaHUsI HOMEPOB MeHbIIE 92%.

Jlnst mporryckHol crniocoOHocTr Maructpanu 1500 aBTroMoOu-
ne#t B yac Heobxoaumo okoJio 4 I'b nuckoBoro mpocTpaHCTBa BUIEO-
cepsepa. K onHOMy BuaeocepBepy OOBIYHO MOJKIIOYAaeTCa He Oolee
4 BugEOKamep.

[upuHa 30HBI KOHTPOJS MpPOE3KeH 4acTu OJHOW BHIEOKaMe-
poil 3 M. ¢ UCHOJB30BAaHUEM CTAHJAPTHOH BHAEOKAMEPhl CUCTEMBI
PAL c pazpemennem B 500-560 TBJI.

[Ipu wcnonb3oBanny H(POBON BHICOKAMEPHI pasperieHneM |
Mpix mmpuHa 30HBI KOHTPOJS MPOE3KEH YacTH yBEIHMYMBACTCS J10
6,5 M, T.e. JIBE MOJIOCHI JBUKEHUSL.

[Tpu ucnonb3oBanuu 1U(PPOBOI BHUIEOKAMEPHI pa3pelIeHueM 3
Mpix 1mmprHa 30HBI KOHTPOJISI IPOe3KeH 9acTr yBenmmurBaercs 10 11 m.

[Ipu pa3menieHMN HEOOCITy>)KMBAa€MbIX CTAllMOHAPHBIX CHUCTEM
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pacro3HaBaHHs 3HAKOB B yJAJICHHBIX MECTaX HEOOXOIUMO HCIOJb-
30BaTh KOMIIBIOTEPHl HE HCHOJb3YIOLUIME MEXaHUUECKUE MPHUHLIUIIBI
paboTHI y3710B BHYTPH ceOsl.

DTO 03HAYaeT:

-0OTKa3 OT BEHTUJISITOPOB B CUCTEME OXJIAXJIEHHUS, U UX 3aMEHa
HAa TMOJHOCTHIO MACCUBHYIO KOHBEKIIMOHHYIO CXEMY OXJIaXKICHHUS;

-BMECTO ECTKOTO JIMCKAa HCIIOJIb30BAHHUE MPOMBIIIJICHHYIO
Flash mamsate, umeronyro pacimpeHHslii TemmnepatypHslii (ot -40 10
+75 °C) u o 1000000 11MKIIOB TIepe3anucu u T.1.

Jlis monpasnieneHuii BHEBEIOMCTBEHHOM OXpaHbl Haubosee ak-
TyaJbHOH pealn3alieil CUCTEMbI Paclo3HaBaHHUS aBTOMOOWIBHBIX
HOMEpOB Oy/eT SABJIATHCS CHCTEMa B BHJE CTAI[MIOHAPHOTO MOCTa CM
puc. I110. B 3TOM ciayyae BO3MOKHO 3HAYUTEJIBHOE YJIYYIIEHUE BE-
POSITHOCTH MPaBUJIBHOTO PACIIO3HABAHUS aBTOMOOMIBHOTO HOMEpA.

TA kamapa

~ BHYTPEHHASA
i\ TEPPUTOPUS

K1 |

|I E0HA KDHTRONSA k‘-._
BLesna

=y | 1

Puc. 1110
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TeneBU3MOHHBIN JaTYMK yCTaHABIMBAeTCs BOJHM3U BbhE3ga Ha
KpOHILUTEHH Ha CTOJIO WM Ha APYrodl MOAXOISAIIMM A yCTaHOBKH
00bekT. OKOHYaHHNE PacO3HaBaHHUS HOMEPHOTO 3HAK aBTOMOOWIIS —
3a 0,5 Merpa o niaréayma, WM Yepe3 3aJaHHOe BpeMs MOCIe OC-
TAHOBKHM aBTOMOOMIISA, HE Toexasiiero 1 meTp 1o nuiarbayma.

Pexomenyemble 3HaUCHUS:

-BbIcOTa ycTaHOBKM TB matumka ot 2 10 4 METpOB;

-paccTosiHUE J0 IEHTPa 30Hbl KOHTPOJIst 8 — 15 MeTpoB;

-MaKCHUMaJIbHbIE YTJIbI HaKJIOHA KaMepsl — He Oonee 25 rpany-
COB MO0 TOPU3OHTAIM M BEPTHKAIM K IJIOCKOCTH HOMEPHOTO 3HAKa
aBTOMOOUJIS;

-MUHHMAaJbHOE OCBELICHHE B 30HE KOHTposs mid TB kamep
CTaHJapTHOW 4yBCTBUTENBHOCTH: 70 JIOKC — i 4yepHO-0enbix, 150
JIFOKC — JJIS IIBETHBIX

JlJ11 HEeKOTOPBIX YCTAHOBOK, I/Ie aBTOMOOWJIb FapaHTUPOBAHHO
OCTaHaBJIMBAETCS Mepe/] I1ardbayMoM BO3MOKHO UCIONIb30BaHue TB
JMaTUYUKH C yBEJIMYEHHBIM BpeMeHeM BhIIEpKKH, 10 1/100 cekyHIpl,
TOT1a TPEOOBAHMS K OCBEIICHUIO OyIyT HUXKE.

[nar6aym (1M MHOE MPOTHUBOTAPAHHOE YCTPONCTBO) JOJKHO
obecreunBaTh TApAaHTUPOBAHHYIO OCTAHOBKY TPAHCIOPTHOTO Cpe-
ctBa Maccoit 40 TonH npu ckopocTH 10 40 kM/4. B oTnenbHbIX ciny-
yasix, Mpu 000CHOBAHUM TaKOTO PEIICHUs, TaHHBIN MapaMeTp MOKET
OBITH CHMIKEH 70 TpeOOBaHHUS MAacChl TPAHCIIOPTHOTO cpeacTBa B 20
TOHH TIPU CKOPOCTH JBMKEHUS 110 40 KM/4.
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