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YCTPOMCTBO ®OPMHPOBAHWA MHOI' OCIIEKPT AJIbHBIX U30BP AXKEHUIA

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHe

Hacrosimee wu3oOpereHne OTHOCHUTCS B OOmEM K KamepaM W B YaCTHOCTH K
MHOTOCIIEKTPAJIbHBIM  YCTpoiicTBaM  (OPMHUpPOBaHHA  U300paKEHWH ISl TMOJIYYeHHUs
MHOTOCIIEKTPATBHBIX H300paKeHHUH.

YpoBEHDb TEXHUKHU

ITonyuenne n300pakeHUH HECKOJBKHX CIIEKTPOB HCHOJB3YETCS B MHOTOYHUCICHHBIX U
Pa3HOOOPA3HBIX MPUIIOKEHUSIX U 00TACTSIX.

Ha ¢ur. 1 nokazana obsrunas ungposas onHooObekTHBHAS 3epkaibHas (DSLR) kamepa
1. TI3C (nmpubop ¢ 3apsanoBoii cBsa3bio) ceHcopbl 3 1 KMOII (koMmmemMeHTapHas CTPyKTypa
METaJJI-OKCHI-TIOJYITPOBOIHUK) CeHCOpbl 3 coBpemeHHbIx DSLR-kamep u 0Oe33epkaabHBIX
KaMep MOTPeOUTENIbCKOTO YPOBHS UYBCTBUTENBHBI K CBETY B «IIOJHOM CIEKTPE», KOTOPBIH
00bvHO cocTassieT npuMepHo oT 170 mo 1150 am. Takas wyscrBurensHOCTh [13C- 1 KMOII-
CEHCOPOB IMPEBOCXOIUT BO3MOKHOCTH YEJIOBEUYECKOTO BOCIPUSATHUS, OIPAHMUYEHHOTO BUAMMOM
obractero ciektpa npuMepHo ot 400 go 700 HM.

B nexotopeix DSLR/Ge33epkanbHBIX Kamepax ¢ JaepikaTesieM 2 CMEHHOro OOBbeKTHBa
CEHCOPBI YyBCTBHUTENBHBI K CBETY 3a MpeAeiaMU IPaHULl deJoBeueckoro Bocmpuatus. OnHako
OOJBIIMHCTBO MPOM3BOAUTENEH Kamep Uctonb3ytoT YB-UK-punbetp (He mokasaH), oTCeKaroImui
yIbTpaduoNeTOBOe U MHPPAKpPACHOE M3JIyUYEHHE, KOTOPbIH yCTAHABIMBAETCS MEPEN CEHCOPOM,
yToOBI OJIOKMpOBaTh MH(PpaKpacHoe W yIbTpaduOoNeTOBOE H3Ny4YeHHE ISl MPeJOTBpAIIeHUs
KUCKKXEHMsD» TMOJIYYEHHbIX M300paKeHUH, OTrpaHUYMBAasi MOJIOCY IMPOIYCKAHUS CBETA TOJBKO
Buanmoii (VIS) oOmacteio cnekrpa nmpumepro ot 400 no 700 HM (criekrpanbHas 00JacTh CBETA,
BUJIUMOTO YEJIOBEYECKUM TJIa30M).

B nexoroperx DSLR/Ge33epkalbHBIX KaMepax ¢ IepikaTesieM CMeHHOro oobekThBa Y-
UK-punetp Moxer OBITh yHaleH W3 KaMmephl, MO3BOJISASA KaMepe padoTaTb B KauecTBe
«TIOJTHOCTIEKTPAJIbHOW» KaMephl, OXBATHIBAIOLIEH OONACTh JJIMH BOJIH, JAJIEKO BBIXOISIIYIO 32
npeznensl BuauMoro ceera. Haunbonee coepmenHbie KMOII-ceHCOpBI CeroiHs 4yBCTBUTENbHBI
K CBeTy 3a npenenamu rpaHunsl 1000 HMm (6mkHee nHppakpacHoe m3nyyderne (NIR)) u 200 am
(ynerpaduonerosoe mnydenue (UV)). M3bsaTue puibTpa NO3BOJSET 3aXBATHIBATH U300paKeHIE
B TPEX Pa3HBIX M Pa3JeNbHBIX O0NACTSIX CIEKTPa C MCIOJb30BAHUEM TOJBKO OJHOTO OOBEKTHBA.
31ech MOJKHO VYCTAaHAaBJIMBATH pAa3jMYHbIE MHOTOIUANA30HHBIE (UIBTPBI C HECKOJbKUMHU
MIOJIOCAMH TIPOITYCKAHUS, TO3BOJISIIOIINE 3aXBaThIBATh H300pak€HHE B OJHOM H3 HYeThIpEX
COUeTaHUH TpexX IUamna3oHOB, a UMEHHO: OmmxkHero uH(ppakpacHoro usnaydenus (NIR), nubo

KpacHoro, 3eneHoro u cuHero ceera (RGB), nmubo ynsrpaduonerosoro musnyuenus (UV) (3tu
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Bo3MOkHBbIE coueTanuss umetot Bug NIR;G;B, NIR;G;UV, R;G;UV, R;G;B). Tunuunsiii ceHcop
NOTPeOUTENbCKON KaMepbl OCHOBAH Ha MaTpulle baliepa, 4To 03Ha4aeT, 4TO CXeMa pa3sMelleHus
L[BETHBIX (PUIBTPOB Ha MHMKCEIbHON MaTpuue ceHcopa nzobpakeHus nmeer Bux RGGB. Takas
cXeMa pa3MeIleHUs] He MO3BOJISIET 3aXBaThIBATh OOJIbIIE TPEX pa3HbIX auana3oHoB RGB-
CHIEKTpa, TMOCKOJBbKY HE CyImecTBYeT 3((eKTUBHBIX CIOCOOOB BBIAENEHHs] OOJNbIIE OIHOTO
ZIMiara3oHa B TUAra3oHe JUIUH BOJH 3€JIEHOTO CBETA.

OObIuHBIE MHOTOCTIEKTPAJIbHBIE KaMepPbl OOBIYHO M3TOTABJIMBAIOT O] 3aKa3, TAK UYTO UX
BBICOKasl CTOMMOCTD TMPEACTABISET Oapbep AN MHOTUX. B TO e BpeMsi, MHOTOCHEKTPaIbHbIE
KaMepbl, YCTAHOBJICHHbIE HA OECMMIIOTHBIX JIETATEIBHBIX allapaTax HCMOJB3YIOTCA B CEIBCKOM
XO3SIUCTBE IUISl 3aXBaTa U300pakeHUM, MPENOCTABISIOMNX (GepMepy MOJie3Hyr HHDOpPMAIHIO,
MIOMOTAIOIIYI0 3TOMY (pepMepy MOBBICUTh YpPOKaHHOCTb CBOHMX IIOCEBOB. Takue Kamephl
UCTIOJIB3YIOTCS TAKXKe ISl TIPOBENEHUS] MEANLIMHCKUX AHAJIN30B JAHTHUCTAMHU U I€PMAaTOJIOTaMH
U faxe B MHpe KocMeTuKH. CyIIecTBYIOIINE TEXHOJIOTUN BaPbUPYIOTCS, MOCKOJBKY M3BECTHBI
TOJIBKO HECKOJIBKO THIIOB TEXHOJIOTHH IS MHOTOCIIEKTPAJIbHBIX KaMep:

MHorokamepHast cucreMa (Kakaas OTAENbHAas B CHUCTEME Kamepa NMPHHUMAET CBET B
CBOEM Y3KOM JHara3oHe JUIUH BOJIH);

Kamepa Ha ocHOBE npU3MbI (OUH OOBEKTHB, HECKOJIBKO CEHCOPOB);

Kamepa ¢ Bpamaromumcs ¢GuibTpoM (0aHO (HOKYCHOE pPaACCTOSIHHE, BpPEMEHHOM
MPOMEKYTOK MEKAY MOJIYUYEHHBIMU H300paKEHUSAMH PA3HBIX JJIFH BOJIH),

MHororBeTHbI ceHcOp Ha ocHOBe cxembl RGBU (kpacHbId, 3eNeHbIN, CUHUM,
ynbTpaduosieT) win Jirodast Apyrasi BETOBAs CheMKa ¢ IMOMOIIBI0 CeHCOpa (BMECTO THUITUYHOMN
cxembl RGGB (kpacHbIH, 3€1€HbIH, 3€JIeHbIH, CHHNN) MaTpULbl baliepa IBETHBIX (PHIIBTPOB).

H3BeCTHBI TOBOJBHO MHOTO VIPOIIEHHBIX IBYXAHANA30HHBIX TEXHUYECKHX PELICHHHH,
OXBATBIBAIOLINX BHAMUMBIA nuamnazoH (mupuHoi ot 400 HM go 700 HM) u  OmKHUHA
UH(pPAKpPACHBbI AMANA30H, C HCIOJb30BAHMEM JIBYX CHHXPOHH3UPOBAHHBIX KaMmep, HO OTH
TEXHUYECKHUE PELICHUs He MOTYT CUHTATbCS MHOTOCIEKTpadbHBIMU. OOBIYHbIE 4-AHana3oHHbIE
TEXHUYECKUE pELISHHs, OCHOBAaHbl JIW OHM Ha Bpamarmemcs QUIbTPe, MPU3ME MU
KOHCTPYKLIUH C HECKOJIbKUMH OOBEKTHBAMH, UMEIOT JOBOJBHO HH3KOE KaYeCTBO M3-3a HU3KOU
paspernaromneii crrocoOHOCTH | TIOXOTO COBMEIEHHSI [IBETOBBIX KAHAJIOB. MHOTOCIIEKTPaIbHbIE
KaMepbl BCEX THUIIOB, MOAPOOHO OINMCAHHBIX BBILIE, SIBISIOTCS OYEHb JOPOTOCTOSIIUMH H
0oObIMHO 00NanaroT OOJiee HU3KOW paspeliarolieil COCOOHOCTBIO M HU3KHUM KadeCTBOM TIO
cpaBHeHnio ¢ DSLR-kamepamu mim 0e33epKalbHBIMH KaMepamH MOTPEOUTETBCKOrO YPOBHS.
CyecTByIOIIM MHOTOKAMEPHBIM M MHOTOOOBEKTUBHBIM TEXHHUECKUM PEIICHUSM MPUCYIIH
TakKe OoJbIIue MpOoOJEeMBbI, CBA3aHHBIE C COBMEINEHHEM MATpPHLl JUI PA3JIMYHBbIX LIBETOB U

(OoKyCHUpPOBKOIl 3aXBaThIBaEMbIX M300paxkeHUH. IIpn MCHONB30BaHNH Bparnarouerocst GpuibTpa,



3

HApUMep, TOYTH HEBO3MOXKHO CKOPPEKTHUPOBATh XPOMATHYECKYIO abeppaiuro, MOCKOJBKY
OOBEKTHB HETOABIDKEH, 4YTO JeJaeT HEBO3MOXXHOW (POKYCHPOBKY H3IydeHHS B OJIKHEM
uHppakpacHoM nuanazone (NIR) u B ynerpaduoneroom auanazone (UV) yepe3 OOUH U TOT XKe
oObexTHB. Mcronp30BaHue KaMephbl C BPALIAIOIUMCS (HIBTPOM Ha OECITUIIOTHOM JIETaTEIbHOM
armmapare (BITJIA (unmanned aerial vehicle (UAV))) mnpeacraBisier Apyryr mpoOiemy.
ITockospKy M300pa’keHUsl 3aXBATHIBAIOT B Pa3Hble MOMEHTHI U C pa3HbIX yrioB, moka BITJIA
JETUT, BPEMEHHOH NPOMEXYTOK B 33 MC MEKAYy 3aXBaU€HHBIMU H300PKEHHSIMH MOKET
NPUBECTH K pacCTOSIHUIO ~1 M MeXIy TOYKaMH, W3 KOTOPbIX KaMepa 3axBaTHia 3TH
uzobpaxkenust, eciu 31ot BITJIA nerut co ckopoctero 100 km/4.

O} dexTnBHOE MHOTOCIIEKTPAIBHOE YCTPONCTBO IUTS aHAJM3a U300paKeHUN B CEIbCKOM
XO3SIICTBE JOJDKHO HMETh IO MEHbIIEeH Mepe 3 Y3KOIMOJOCHBIX I[BETOBBIX CIIEKTPAIbHBIX
nuana3oHa (kaHana) ¢ amuHamMu BoJiH: 550 HM; 650 HM wiu 740 um; 850 HM wim 950 HM W,
NPEANOYTUTENBHO, UMEET S WK 6 [[BETOBBIX AMANA30HOB.

Cencoprl ceropHsAmHUX kamep notpedurensckoro yposHs, KMOII-cencoper nnn I13C-
CEHCOPBI, CIIOCOOHBI BOCIIPUHUMATD CBET B JIOBOJIBHO LIUPOKOM CIIEKTPE, YEro TOCTATOYHO IS
MHOTHMX MHOTOCIIEKTPAJIbHBIX TMPWIOKEHUH, TaKUX Kak MPHJIOKEHHE, OIpenesonee
HOPMAaJIM30BaHHbIN OTHOCUTENbHBIH MHAEKC pactutenbHocTH (NDVI (Normalized Difference
Vegetation Index)) u ucnonb3yemoe B ceIbCKOM X03siiicTBe. OTHAKO THITHYHBIA CEHCOP KaMepbl
NoTPeOUTENBCKOTO YPOBHS OCHOBAH HAa CEeHCope Marpuubl baliepa, 9TO O3HA4aeT, 4To
pacroyio’keHHe LBETHBIX (UIBTPOB HA TNHKCEIbHOW MAaTpuIe CeHcopa H300paKeHHs
cooTBercTByeT cxeme RGGB. [l ncnosp3oBaHus KaMepbl HA OCHOBE CHCTEMBI (PHIIBTPALIIH
Baiiepa nns monyuenus 4, S wiu 6 KaHAJIOB HEM30EKHO HEOOXOAMMO UCTIOIB30BATh IBE KAMEPHL.
Criocob coennHeHUs ABYX Kamep ISl MPUIIOKEHUH TaKOTO POAa M3BECTEH M ObLIT peaM30BaH U
omnyOJMKOBaH MMHHUCTEPCTBOM cenbckoro xossicrea CIHIA  (USDA) B nmokymeHre
«ABHMALIMOHHAS] MHOTOCIIEKTPAJIbHASL CUCTEMA JUISl 3aXBaTa N300pakKeHUsI HA OCHOBE JIBYX Kamep
NOTPEOUTENBCKOTO YPOBHS UIsI AUCTAHIIMOHHOTO KOHTPOJISL TOCEBOB CEIBCKOXO3SIHCTBEHHBIX
kyapTyp» ("An Airborne Multispectral Imaging System Based on Two Consumer-Grade
Cameras for Agricultural Remote Sensing" http://www.mdpi.com/2072-4292/6/6/5257. Taxoe
COYETaHHE SIBJIIETCS] TOPOTOCTOSIIIUM U UMEET JOBOJbHO MHOTO HEIOCTATKOB.

Psn  rmaBHeIXx mpoOmem B oOmactu 3axBata H300paKEHHUH C  HCIOJB30BAHHEM
MHOTOCIIEKTPAJIBHBIX KaMep CBsA3aH C BOIIPOCAMH KaJHOPOBKH M COBMEILIEHHS ITUKCENIEH Pa3HbIX
[[BETOBBIX MAaTPHL], OCOOEHHO €CIIM COOTBETCTBYIOIINE M300pPa’KEHUS] CUHUTBIBAIOTCS PAa3HBIMU
kamepamMu. Torma Kak TPOMEXKYTOK BPEMEHH MEXKOY 3aXBaTOM H300pPAKEHHH MOXKET
BapbHUPOBATHCS B IMpeneNnax 0 HECKOJBKHUX COT CEKYHJ, PACCTOSHUE MEKIYy TOYKAMHU 3aXBaTa

ITHUX H306pa}KeHI/Iﬁ MOKET AOCTUTaThb HECKOJIbKUX AOCCATKOB CAHTHMETPOB. Ananus JaHHBIX,
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MOJTY4E€HHBIX MOCPENCTBOM MHOTOCIIEKTPAIbHBIX NPUIIOKEHHH, NPUMEHSFOIINX
OBICTPOIBIDKYIUECS] KaMepbl, TaKME KaK KaMepbl, YCTaHOBJEHHble Ha ammapartax BILJIA,
WCTIOJIb3YIOT Takue MeTpudeckue nokasarenu, kak uHAekc NDVI unu unnekc NDRE
(HOpManM30BaHHBIA OTHOCUTENBHBIA HMHIEKC KpacHoro kpas (Normalized Difference Red Edge
Index)), mpu BBIYUCIEHHH KOTOPBIX OOBIMHO BBIYUTAIOT W/MUJU AENST BEJUYHHBI I[BETOBBIX
matpun (NDVI = (NIR — VIS)/(NIR + VIS)). Takum 00pa3omM, HCMOIB30BAHIE HECKOIBKIX
KaMep B TAaKUX MPHJIOKEHUSAX OCOOEHHO NPOOIEMATHYHO, ITOCKOJBKY PACCTOSIHHS MEXIY
(POKYCHBIMH TOYKAMH U HETOYHOCTb COBMEIIEHHs MOTYT NMPUBECTH K OUTHOOYHOMY aHAJH3Y
JaHHBIX.

CoBMereHne pa3aMyHBIX LBETOBBIX MATPHLl SBISIETCS OAHON M3 HamOojiee BaKHBIX
npobisieM, ¢ KOTOPOH CTAJIKUBAIOTCS POM3BOIUTENN MHOTOCIIEKTPAIbHBIX kamep. Kak ykazaHo
BbILIE, 171 onpeneneHuss merpudeckux uHAekcoB NDVI u NDRE u apyrux BO3MOKHBIX
NapaMeTPOB HCIOJIB3YIOT Pa3HOCTH MEXIY LBETHbIMH MarpunaMu. Kamubposka ammapartypsl
Kamep WM OObEKTHBOB, KOTOPbIE 3aXBATHIBAIOT M300PAKEHHS PA3JIMYHBIX LIBETOBBIX MAaTPHIL,
TOYHA TOJIbKO IO HEKOTOPOH CTENEHH, HO 3Ta KAIUOPOBKA HUKOIZIA HE MOXKET ObIThb TOYHOH Ha
YPOBHE MUKCEJEH MpH padoTe ¢ KaMepaMH, MMEIOLTUMH BBICOKYIO Pa3peIaroiyo CoCOOHOCTb.
IIpn pabote c kaMmepamyu, HUMEIOIIMMU KOpPOTKHE 3(QeKTUBHbIE OOBEKTHBBI, eme Oosee
npoOJEeMAaTUYHBIM ~ SIBJIIETCSI COBMELICHHE I[BETOBBIX KaHAJOB, HW300paKEHHUsI KOTOPBIX
CUMTBIBAIOT pa3Hble Kamepel. LludpoBoe BbIpaBHUBaHHE H300pAKEHUH MAaTpHIl MOCTE
CUMTBIBAHUS HAa OCHOBE OOBIYHO HCIOJB3YEMBIX METPHUYECKHX IIOKa3aTelned MHHHUMAJIbHOM
Pa3HOCTH MOXKET OKa3bIBaTh OTPULIATENbHOE BJIMSHHE Ha MPOLECC, MOCKOJBbKY LU(PpPOBOE
coriacoBaHue (Takoe Kak NMPUMEHEHHE METOJOB TJI00aNbHOW OLIEHKH ABMIKEHUS) OTPaHUYEHO
COBMEIICHHEM LIU(PPOBBIX [IBETOBBIX MATPHI] B TOUKE, I'7I€ UMEET MECTO MHUHUMAJIbHAS PA3HOCTh
MEXIY 3TUMH MaTpumaMu. Takoi croco0 MOKeT Ha Jejie CBeCTH K MUHHUMyMY WM JaXe
MOJTHOCTBIO MCKITIOYHTh HanOOJIee BasKHbIE TAHHBIE, 2 UMEHHO — PAa3HUITY MEXAY MaTPULIAMH.

ITonyuenne (3axBaT) MHOTOCIEKTPAIBHBIX H300PAKEHUH HCHOJB3YETCS TAaKXKe IS
MEIUIMHCKOTO aHainW3a MaHTUCTAMH W AEPMATOJIOTaMH, JUIA aHaiu3a COCTOSHHSI KOXH,
CTOMATOJIOTHYECKOTO OCMOTpa U APYTUX HCCIENOBAHUHA U Jaxke B MUpe KocMeTuku. OmHako
NPUCYTCTBYIOLIUE CETOAHS Ha PBIHKE YCTPOWCTBA U TAKUX LEJel TakXKe SBISIFOTCS JOBOJIBHO
JIOPOTOCTOSAIIMMH U MMEIOT JIBa TJIABHBIX HEAOCTAaTKA (B JIOMOJHEHUH K X CTOMMOCTH): Bec u
HoctynHocTte  anst mojb3oBatensas.  CoOBpeMEHHblE  yCTPOWCTBA — SIBJSIFOTCA  BEChMa
JIOPOTOCTOSAIIMMH JUIsI OOBIYHOTO MOTPEOUTENss W Uil Majoro OW3Heca, MOCKOJNBKY UX
W3TOTaBJIMBAIOT HA 3aKa3. JD(PQeKkTuBHAS MHOTrOCHEKTpaIbHAS anmapaTrypa Ajsl aHaJn3a KOXKH,
BOJIOC M 3yOOB MOJUKHA HMMETh 10 MeHbIIeH Mepe 3 Y3KOIOJOCHBIX IIBETOBBIX AHANAa30HA

(kaHama) mIsi oOacTeil CBETOBOrO CIHEKTpa € JJIMHAMU BOJIH: 365 HM; 550 HM; 650 HM.
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IIpennoururenbHO Takas anmnapatypa COAEPKUT 5 WK 6 LBETOBBIX TUANA30HOB.

Uckmrouenne YB-UK-¢unsrpa dvacto wucmonbdyercs s Moaudukanuu Kamepbl U
NpeBpalieHus] ee B KaMmepy WH(PPAKPaCHOro MK YIbTPapHUOJETOBOTO AHMANA30HA JUIS
NPUMEHEHHss B  aCTPOHOMMH, MEAMLMHE WIM B  OOJNACTH 3CTETUKU. YCTaHOBKa
MHOTOJMANa30HHOTO  (UIbTpa €  HECKOJbKMMH TIOJIOCAMH  TIPOMYCKAaHUS B  TaKOH
MIOJTHOCTIEKTPAIBHON KaMepe MOXKET TO3BOJIUTh 3aXBAThIBATh M300PAKEHHS B TPEX Pa3AeiIbHBIX
IMara3oHax, MOCKOJIbKY CEHCOPBI B TAKUX KaMepax MMEIOT, B OOJIBIIMHCTBE CIIy4aeB, MaTPHILY
tuna RGGB. 310 o3Hauaer, uyTo M300pakeHUs B KaHAJIAX KPACHOTO, 3€JIEHOTO U CHHETO IBETOB
(R, G u B) MoxHO 3aXBaTbhIBaTh MO OTAEIBHOCTH, HO MPU 3TOM HEBO3MOXKHO 3aXBATBIBATDH IO
OTHEBHOCTH M300pakeHUs B KaHAJIaX KpacHOU u OnrskHel wH(ppakpacHOU oOnacTedl criekTpa,
MIOCKOJIBKY CBET B 00X 3THX OOJACTAX BOCIPHHMMAIOT OJAHU M T€ K€ YYBCTBUTEIbHBIE K
KPacHOMY CBETY IIMKCEJIU B CEHCOPE.

H3BecTHBI Takke TEXHUYECKHE PeLIeHUs I 3aXBaTta TpexMepHbIx (3D) usobpaskeHuii ¢
UCIIOJIb30BAHUEM [IBYX OOBEKTHMBOB B KaMepe C OJHUM WM JABYMsl ceHcopamu. Takoe
TEXHUYECKOe permeHue Obuio paspabortano ¢upmoii Lleiic moutn cTo et Haszan, a bonee HOBas
BEPCUsl TAKOTO TEXHHYECKOro pemeHust Obuta paspadoTaHa Takke kommaHuer IlaHacoHmk
npumMepro B 2010 r., ansd pblHKA MOTPEOUTENBCKON 3JEKTPOHUKH (UTO, KaK MPENCTaBIISETCS,
CO37aeT CTUMYJ JUIsl pa3BUTHsl TpexmepHoro teneBuaeHust 3D TV). OgHako 3TU TeXHUYECKUE
peLIeHrs] HEe PacCMaTPUBAIOT Takue MNpoOJeMbl, CBSI3aHHBIE C MHOTOCHEKTPAJIBbHOCTBIO, KaK
OanaHC SKCIO3UIUH, XpoMmarnyeckas adeppalusi U COBMeIeHHe (OKYCOB, MOCKOJBKY TaKHe
peLIeHHsI OCHOBAaHbI HA MACHTUYHBIX OOBEKTHUBAX M WACHTUYHBIX CHEKTPAJBHBIX MOJIOCAX, TOE
Takye mpoOIeMbl MPOCTO HE BOZHUKAIOT.

MoOunbable MIaTGOPMBI, TaKHe Kak CMapTGOHBI MM AHAJOTHYHBIE YHHBEPCAJIbHBIC
NPOIIECCOPHBIE TIAT(GOPMBI, MpeAHAa3HAUEHHbIE Ui OECHIJIOTHBIX JIETaTEIbHBIX aIlapaToB
(rakmx kak ammapatr SnapDragon Flight, paspaGoranusiii pupmoit Qualcomm), mMoryt ObITH
UA€aJbHBIMU C TOUKH 3PEHMsI LIEHbl, MACChl U MHTErpaly C MOIIHBIM MIPOLIECCOPOM B KauecTBe
OCHOBBI IJIi MHOTOCIEKTPAJbHON ammapatypsl Ui CUMThIBaHHA H300pakeHud. CeHCopbl B
COBPEMEHHBIX CMapT(POHAX CIIOCOOHBI BOCIPHHUMATH JOBOJBHO IMUPOKUH CIIEKTP CBETOBOTO
U3Jy4eHHUs,, KOTOPOro BIIOJIHE AOCTaTOYHO JJIsi MHOTHUX MHOTOCHEKTPAJIbHBIX NPUIIOKEHUH,
TakUX Kak  ucnojp3oBanne NDVI  (HOpManu3oBaHHBIA ~ OTHOCUTENBHBIH  HHIEKC
PAaCTUTENBHOCTH), MPUMEHSEMOIO B CEIIbCKOM XO3sicTBe. HekoTopble KOHCTPYKLMU TaKOTO
tuna (monpodHo SnapDragon Flight) conmepkar Tonpko OOHY Kamepy, U B MOCJIEAHUE TOABI PSA
MOCTaBIMUKOB, Takux kak kommnanuss LG Electronics, naxe paspadoramu cmaprdon ¢
BO3MOXKHOCTBIO CheMKH 3D-n300parkeHuii, OCHaIeHHbIN aByMs kaMepamu. OIHAKO ceifuac HeT

JNOCTYIMHBIX MHOTOCTIEKTPAJIbHBIX CMApT(OHOB, Oyab TO HJisi AUCTAHLIMOHHOTO HAOIONEHUS
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IIOCEBOB B CEJIbCKOM XO3SHCTBE, MJIM aHAJIN3a KOXKH, BOJOC U CTOMATOJIOTHYECKHUX BOIIPOCOB.
JTO COBCEM HE YOUBUTENIBHO, MOTOMY YTO HUMEIOTCS AOBOJBHO MHOTO IpobieM, Tpedyromux
MHHOBAILMOHHOTO TOAXOJA AJIsl TOTO, YTOOBI MOJKHO OBIIO peann3oBaTh TAaKyK JIETKYIO U
KOMIIAKTHYIO aImnapaTypy.

OnHako THMMUYHBIN CEHCOP MOTPEOUTENBCKON KaMepbl OCHOBAaH Ha MaTpHLbl baiiepa, 4ro
O3HA4aeT, 4TO LBETHBbIC (PHIIBTPbI HA MHKCENbHOW MAaTPHUIIE B CEHCOPE PACIOJIOMKEHBI 10 CXEMe
RGGB. [lnist Toro 4To0b! HCTIONB30BATh KAMEPY HAa OCHOBE cucTeMbl priibTpoB 1o cxeme baiiepa
I 3axBata HM300pakeHuss B 4, 5 mnam 6 IBETOBBIX KAHAJIOB, NMPUMEHEHHE JBYX KaMep
cTaHOBUTCS Hen30exkHbIM. Crioco® coenmuHeHUs ABYX BHIEO KaMep Ul MPHIIOKEHUH Takoro
poa U3BECTeH M ObLT pealiM30BaH U OMyOJUKOBAH MUHHCTEPCTBOM CeNbCKOro xo3siicrsa CIIIA
(USDA) B nokyMeHTe « ABUAITMOHHAS] MHOTOCIIEKTPAJIbHASL CHCTeMa JJIsl 3aXBaTa U300paskeHuUs
HA OCHOBE JIBYX KaMmep NOTPEeOUTENIbCKOTO YPOBHS UI JTUCTAHLIMOHHOTO KOHTPOJSI TIOCEBOB
CeNIbCKOXO03SHCTBeHHBIX KynbTyp» ("An Airborne Multispectral Imaging System Based on Two
Consumer-Grade Cameras for Agricultural Remote Sensing" http://www.mdpi.com/2072-
4292/6/6/5257. Takoe coueranune He npakTHUHO s Jerkux BITJIA u ObITOBBIX moTpeOuTenei
u3-3a OOJIBIIOTO BECa U CTOMMOCTH.

Touno Ttakue >xe mpobieMsl MPHUCYIH OOJACTH aHANIU3a KOXKH, TZI€ BMECTO KaHAJIOB
VIS+NIR wucnone3ytorcss kanansl VIS+Near UV (Bugumblii  cBeT 1UmOC  OMMKHUH
ynbTpaduoNeT) Il HaOMIONEeHHs] TIOBEPXHOCTH KOXH M TOJKOXKHBIX ClIOeB. B 3TOM BapuanTe
TOK€ UMEIOT MECTO TAKHE K€ CaMble TIPOOJIEMbI XpOMAaTHIECKOH abeppaiul i (POKYCHPOBKH.

OnHa U3 JOTOJNHUTENBHBIX MTPOoOJIeM B 00nacTi cMapT(HOHOB M MOOUIIBHBIX YCTPOHCTB
IUISL aHAJIM3a KOXKHM COCTOMT B TUIE 0OBbeKTHBA. J{JIs1 aHAIN3a KOKU OJHA M3 HECKOJIbKHX KaMep
IOJDKHA OBITH CHIOCOOHA 3aXBaThIBATh CBET B Y3KOM auamna3oHe (muk) 365 HM. OOBeKTHBBI U3
OOBIYHOTO CTEKJIa He MPOMYCKAIT CBET B 3TOM JHUANAa30HE, TaK YTO JJsI OObEKTUBOB OJIDKHEH
ynbTpaduoneroBoit odbmactu crekrpa (NUV) HeoOXOAMMO HCIMOJIb30BaTh APYrol MaTepual,
TaKOM KaK IUIaBJICHBIN KBAaPLl UJIU IJIABJICHBIM OKCHJl KDEMHHUSI.

CrnenoBarenpHO, YK€ JAaBHO OIIYIIAETCS HEOOXOAMMOCTb B MHOTOCHEKTPAJIbHOMN
amnrmaparype Ui 3axBaTa M300paKeHHH, MOAXOIAINEH Ui UCMOJIb30BAHMS B Ka4eCTBE OBICTPO
nepeMeliaronieiicss kaMmepel WK kamepsl i yctaHoBKU Ha BITJIA, unu B kauecTBe ycTpoiicTBa
IUI aHaIW3a KOXH, W TPU 3TOM ObUIO Obl OYEHb JKENATeNbHO, 4YTOOBI Takas Kamepa
ofecrieunBana COBMEINEHHE PA3HbIX I[IBETOBBIX MaTPULl U (POKYCHPOBKY 3aXBau€HHBIX
n300paKeHHH, U BCE 3TO MPU OTHOCUTEIBHO HU3KOH CTOUMOCTH.

Kpatkoe n3noxeHnne cymecTsa H300peTeHHs

Hacrosimee u3oOpereHre OTHOCHUTCS K CMEHHBIM KOMIIOHOBKAM OOBEKTHUBOB IS

MOJIyYEHUS] MHOTOCIIEKTPAJIbHBIX H300pakeHU B IU(PPOBBIX KaMmepax ¢ JepikareneM s
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CMEHHBIX O00BEKTHBOB. KOMIMOHOBKa OOBEKTHBOB COAEPIKUT KOPIYC, UMEIOMIHHA OJHO KOJBLO
IUIl COENUHEHMs C JeprkaTeleM M 1O MeHbluel mepe nBa oObekTHBa. Kakaplii 0OBEKTHB
pacroioskeH (MPEANnoYTUTENBHO — TOYHO) MEPEA HEHTPOM YUaCTKa CEHCOPa, ACCOLIMUPOBAHHOTO
C 5TUM OOBEKTHBOM, B COOTBETCTBHHU C YUCIOM OOBEKTHBOB. Pa3Hble OOBEKTHUBBI MPOITYCKAIOT
CBET B HECKOJIbKUX, IMPENNOYTUTESbHO IO MEHbIIeH Mepe ueThIpeX Pa3HbIX CHEKTPaJbHBIX
IMiara3oHaxX CBETOBOTO M3JIYYEHHs OT HH(PAKPACHOTO H3NIYYEHHS 1O YIbTPaduOIETOBOTO
U3Jy4EeHHs], CO3/1aBasi TEM CaMbIM BO3MOXXHOCTb — C HCIOJIb30BAHUEM IOJIOCHO-IIPOIYCKAOIINX
($UIBTPOB — BOCHPUHUMATH BBIOPAHHBIE CHEKTPAIbHbIE OHANA30HBI C 3aJaHHBIMHU JIHHAMH
BOJIH, BBIODaHHBIMH B COOTBETCTBHU C TPEOOBAHMSMH KOHKPETHOTO MPHJIOKEHHs. OTH
OOBEKTHBBl UMEIOT IO CYINEeCTBY HACHTUYHBIE IO 3PEHHS W TOJAOOHBIE (1O CYIIECTBY
UJICHTUYHBIE) KPYrd HM300paKeHHs Ha IUIOCKOCTH ceHcopa. OOBEKTHBBI HMEIOT TaKXKe I10
CYIIECTBY HACHTHUYHbIE (DOKYCHBIE pACCTOSHUS, OHH pPAacCIOJIOKEHbl Ha HEOJAMHAKOBBIX
PACCTOSIHUAX OT CEHCOpPa WJIM OAMH WJIM HECKOJIbKO TaKUX OOBEKTHBOB COAEPIKAT ONTHYECKUH
3JIEMEHT JJIs1 KOPPEKIMH XPOMAaTHIeCKOH abeppariy, BOZHUKAIOIIEH U3-3a PAa3JIMUUsl JUIUMH BOJIH
CBETa, MPOXOSALIEro Yepe3 pasHble OObEKTUBBL

B dacTHOCTH, KOMIIOHOBKAa OOBEKTHBA IMO3BOJIIET 3aXBATHIBATb MHOTOCIIEKTPAJIbHBIC
u300pakeHus uepe3 HEeCKoJbko (mBa wim  Oonee) OOBEKTHUBOB, MPEANOYTHTENIBHO C
UCTIOJIb30BAHMEM TPOMBILIUIEHHOTO CTAHAAPTHOTO JepKaTens sl OAHOTO OOBEeKTHBA.
KomrioHoBka 00beKkTHBAa pacIIupseT BO3MOXKHOCTH OAMHOYHOM IM(POBOH  Kamepshl,
OCHAIIIEHHOW CTaHIAPTHBIM CEHCOPOM (KOTOPBIM NMpeanoyTuTeabHo He umeer YB-UK-punbrpa
U YyBCTBUTEJIEH K IOJHOMY CIEKTPY CBETOBOro usiaydenus orT ~170 um go ~1100 HM, kak
6onpmmHCTBO coBpeMeHHbIXx KMOII- nnu I13C-cencopos), mpeppaimast 3Ty OIUHOYHYIO KaMepy
B BBICOKOKAUYECTBEHHYIO B BBICOKONH CTENEHU CHHXPOHU3UPOBAHHYIO U OTJIHYAIOINYHOCS
XOPOIIUM COBMEIIEHHEM MHOIOCIIEKTPAIbHYIO KaMepy.

Taxum oOpaszom, HacTosiee H300pEeTEHNE TTO3BOJIAET 3aXBaThIBATE MHOTOCIIEKTPAIbHBIE
n300paKeHNs] B HECKOJBKUX — OT 4YeTbIpeX IO JABEHAALATH M jaxe OoJiee, aMana3oHax
MIOCPENCTBOM HECKOJIbKUX (IBYX MK O0Jiee) OObEKTHBOB C HCIIOJIb30BAHIEM OJTHOTO JepP KaTeIst
0o0OBEeKTHBAa C ONWHOYHON LM(POBON KaMepoH, OCHAIEHHOW CTaHAAPTHBIM CeHCOpoM. boiee
TOrO, HacTosiliee W300peTeHne TIO3BOJAET ONTHMAJIbHBIM 00pa3oM HCHOJB30BATh BCHO
MIOBEPXHOCTh CEHCOPA KaMepbl, M B TO JK€ BPeMsl OT(QUIBTPOBBIBATh HAKIJIABIBAIOIINECS OJTHA HA
APYTYIO 4acTH N300paskeHMs], 3aXBATHIBAEMbIE PA3HBIMH OOBEKTHBAMU.

CormacHo HacTosileMy UW300pETEHUIO MPEMJIOKeHa KOMIIOHOBKA OOBEKTHBOB,
COeNMHsEeMass C JepKaTelleM CMEHHOro oObekTHBa B LU(QPOBOH Kamepe, HMEIOIIEH
€IMHCTBEHHBII CEHCOpP, KOMIIOHOBKA OOBEKTHBOB COJIEPKUT KOPIYC, OJHO COCIMHHUTEIBHOE

KOJIBbLHO Jid MPUCOCAUHCHUSA ACPKATCIIA, YCTAHOBJICHHOC Ha KOpHIyCce MJid COCOAUHCHUA C
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nepxkateneM oObekTHBAa B HHU(POBOM KaMmepe, MO MeHbIIEH Mepe IBa OOBEKTHBA C
UIEHTUYHBIMH, MO CYIIECTBY, (POKYCHBIMH PACCTOSHUSMH, YCTAHOBJICHHbIE B KOPIYCE; U CBOW,
OTJMYHBIA OT APYrUX MOJOCHO-MPONYCKAOLINKA (QUIBTP C OAHOW WJIM HECKOJbKUMHU MOJOCAMHU
MPOMYCKAHHsI, aCCOLUHPOBAHHBII C KaKABIM OOBEKTHBOM U MPOMYCKAKOLIMN 110 MEHbLIEH Mepe
OJIMH JMAara3oH B BUAMMOHN 0OJacTH CIEKTpa U OJWH AMAINA30H B HEBUAMMOW OOJNACTH CHEKTpa,
BBIOpAHHBI W3 TPYNIBL, COAepKamied OmmkHIOK HHPpakpacHyr O0ONacTh CHeKTpa u
yIbTPadUOIETOBYIO O0IACTh CIIEKTPA, U MPOIYCKAOIIUN CBET B STOM AHAINa30He K CEHCOPY; TAe
5TH OOBEKTHBBI UMEIOT IO CYLIECTBY MASHTHUYHBIE MOJISI 3PEHUSI U IO CYLIECTBY MICHTUYHBIE
KPYIr' H300pakeHUsl B INIOCKOCTH CEHCOPA KaMephl.

IIpemnoxen Takke CrMOCOO TMONYyYEHHs] MHOTOCHEKTPAIbHBIX H300paKeHHi; Ccrocod
BKJIFOYAET MOJyYeHHe N300pakeHUH MOCPEACTBOM €IMHCTBEHHOIO CEHCOpa 4uepe3 MO MEeHbLIEH
Mepe Ba OOBEKTHBA C MPAKTUYECKH UISHTUYHBIMU (POKYCHBIMHU PACCTOSIHUSIME, 3TH OOBEKTHBBI
UMEIOT 10 CYLIECTBY HAECHTHYHOE MOJIe 3PEHHs U MO CYLIECTBY HAECHTHYHYIO OKPY)KHOCTHb
n300paKeHNsI B TUIOCKOCTH CEHCOPA, KaX bl OOBEKTHB aCCOLMHUPOBAH CO CBOUM, OTJIIMYHBIM OT
APYTUX  TOJIOCHO-TIPOITYCKAKOUINM  (PHJIBTPOM C OOHOH WJIM HECKOJBKUMH  TOJOCAMHU
MPOMYCKaHHsI, MPOMYCKAIOLINM M0 MEHbIIEH Mepe OJMH AHAaNa3oH B BUAMMOM 00JacTH CrIeKTpa
U MO MEHbIIEH Mepe OJMH AMAna3oH B HEBUAUMOW OOJNACTH CHEKTpa, BHIOPAHHBIN M3 TPYIIIIHL,
conmepskamell OMKHIOW HWHPpPaKpaCHYI OONacTh CHEKTpa W yJIbTpadHOJETOBYID O00JIACTh
CHEeKTpa, W MPONYCKAOIIUNA CBET B 3TOM JAHMAINA30HE K CEHCOPY, M COXPAaHEHHE 3aXBAUEHHBIX
n300paKEeHUH OT HECKOJIBKUX OOBEKTHBOB B OJJHOM (paiisie n300parkeHusl.

IIpemnoxena Takxke, COTJIACHO HACTOSIIEMY H300PETEHHIO, MHOTOCIIEKTPaJIbHAS KaMepa,
comepxkamas: UU(QpPOBYIO KaMepy, UMEIIIYI0 AepiKaTelb ISl CMEHHOro OOBbEKTHBA, 3aTBOP H
€IMHCTBEHHBINI CEHCOpP; M CMEHHAasi KOMIIOHOBKAa OOBEKTHBOB COIEPIKHUT. KOPIYC, OJHO
COCIMHHTENBHOE KOJBLIO AJIsl MPUCOCAMHEHHUS NIepKaTelss, YCTAHOBJICHHOE Ha KOpIyce IUis
COeMHEHUS C IepikaTesieM 00beKTHBRA B IU(POBON KaMepe; 10 MEeHbIeH Mepe 1Ba OOBEKTHBA ¢
UIEHTUYHbIMH, IO CYIIECTBY, (OKYCHBIMH pACCTOSIHUSIMH, TaK YTO KaKIbI OODBEKTHB
YCTAHOBJIGH TakuM o0Opa3oM, dYTO ero (OKYCHbIH LEHTP HaXOAWTCA Tepen LEHTPOM
COOTBETCTBYIOLIEN 4YaCTH CEHCOpAa, U CBOW, OTJIMYHBIA OT APYTHUX IOJIOCHO-IPONYCKAKLINN
(GUIBTp ¢ ONHOW MM HECKOJBKHMH MOJOCAMU MPOMYCKAHHUS, ACCOLMUPOBAHHBIA C KayIbIM
00BEKTUBOM M MPOMYCKAIOIIUI 10 MEHbLIeH Mepe OMH AMANa30H B BUAMMOM 00JacTH CrieKTpa
U OOWH JMarna3oH B HEBHOMMOI OONAcTH CHeKTpa, BBIOPAHHBIA W3 TPYIbL, COAepsKaliei
OnmmkHIOW HMH(QpaKpacHY0 o0nacTh CHeKkTpa U yiabTpaduoseToByr0 O00NacTh CHEKTpa, U
NPOMNYCKAIOIIMIA CBET B 3TOM [HAala30HE K CEHCOPY, OOBEKTUBbI HMMEIOT IO CYLIECTBY
UEHTUYHbIe TOJs 3PEHUS M MO CYIIECTBY HMICHTHUYHbIE KPYTrd H300pa’keHHs B IUIOCKOCTH

CCHCOpAa KaMEpPbl, U OAHO KOJIbLHO AJid COCAUHCHUA C ACPKATCICM, YCTAHOBJICHHOC Ha KOPITYCE,
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11l COEIMHEHUS C iepKaTeeM 0ObeKTHBA B LN POBOH Kamepe.

Hacrosmee n300peTeHne OTHOCHTCS Takke K Crocoly LU(pPOBOTO COBMEIIEHUS IO
MEHbIIIeH Mepe mapbl U(PPOBBIX H300paskeHUN OOBEKTa MOCHEe 3aXBaTa STUX H300pasKeHWH,
crocod comep kuT nojiydeHue nu(poBbIX H300paskeHN 00BEKTa, COXPAHEHHBIX B BUIE LIBETHBIX
MaTpHLl, Yepe3 KaKIbli M0 MEHbIIEH Mepe U3 IBYX OOBEKTHBOB C, MO CYIIECTBY, HACHTUYHBIMH
(DOKYCHBIMU DPACCTOSHUSIMH, MO CYIIECTBY WIASHTHYHBIM TIOJIEM 3pPEHHs W IO CYIIECTBY
UICHTUYHBIMH OKPYKHOCTSIMH M300pa’kKeHHUS B IIOCKOCTH MO MEHbIIEH Mepe OJHOTO CEHCOopa,
KXl OOBEKTHB aCCOLMUPOBAH CO CBOMM, OTIMYHBIM OT OPYTUX MOJOCHO-IPOMYCKAOIIUM
(GUIBTPOM € OIHOW WIJIM HECKOJBKHUMH TIOJIOCAMH IPOIYCKAHHUS, TaK YTO KAKABIH OOBEKTUB
3axBaThIBaeT H300pa’k€HHE B OIHOM CIEKTPAJIbHOM JHANa3oOHe, CXOOHOM C OIHHM H3
CHEKTPAIbHBIX JHANA30HOB, 3aXBaTBIBAEMBIX JIPYIMM OOBEKTUBOM, M IO MEHBbIIEH Mepe B
OJTHOM CHEKTPAJbHOM JHAINa30He, OTIMYHOM OT CHEKTPAJBbHOTO JHANa30Ha, 3aXBAThIBAEMOTO
APyruM OOBEKTHBOM, OTAEJEHHE LIBETOBOW MAaTPHIIBI, 3aXBAYEHHOH B CXOAHOM CIEKTPAJIbHOM
IMana3oHe, OT MHOTOAMAINA30HHBIX HM300pakKeHUH, MOJYYEHHBIX Pa3HbIMU OOBEKTUBAMH, H
COTJIACOBAHME MATPUL Ul TMOYTH HMIACHTUYHBIX CHEKTPAIbHBIX AMAMA30HOB OT KaAXKAOTO H3
OOBEKTHBOB C LENbI0 LU(PPOBOTO COBMEIIEHUS H300paKEHUH, TMOJNYYEHHbIX BCEMHU
O0OBEKTHBAMH, TIOCJIE 3aXBaTa 3TUX U300paKEHUH.

CormacHo BapWaHTaM HACTOSAILIETO HM300pPETEHUs] yKa3aHHble BbINIE (DUIBTPHI
NPOMYCKAIOT CBET IO MEHbLIEH Mepe B OJHOM BHIMMOM H/WJIM HEBUAWMOM CIEKTPAJIbHOM
auanasoHe K ceHcopy. [lma ocmemeHuss oOBeKTa BO BpeMsl 3axBaTa €ro HM300paKeHHs
UCTIOJIB3YIOT JIAMITY-BCIIBIIIKY, KOTOpask MOKET MNPEACTaBIsTh COOOH CHEeLHaTM3UPOBAHHYIO
JIAMITY-BCIIBIIIKY, COTJIACOBAHHYIO C TOJIOCOH MPOIYCKaHus (QUIbTpa IUIT HEBUANMON 00JacTH
CHeKTpa.

Jlanee, coriacHO HacTOSIIEMY M300PETEHHIO, PEAJIOKEHO YCTPOHCTBO Al HH(POBOTO
COBMEIIEHUs TI0 MeHbIIeH Mepe mapbl MU(PPOBBIX M300pakeHUl 0OBEKTa MOCHe 3aXBaTa 3THX
n300paKEHHH, 3TO YCTPONWCTBO COAEPIKHUT IO MEHbLIEH Mepe ABa OObEKTHBA C, N0 CYIIECTRY,
UICHTUYHBIMH (DOKYCHBIMH PACCTOSIHUSMH, MO CYIIECTBY WACHTHYHBIM IOJIEM 3PEHHS] U IO
CYIIECTBY MACHTUYHBIMU OKPYXHOCTSIMH H300paKEHUSI B IJIOCKOCTU CEHCOPA, IS MOJIYYSHUs
[[BETOBBIX MaTPHUILl JJisi HUPPOBBIX M300pakeHUH OOBEeKTa depe3 KaKIbli OOBEKTUB; KaXKIbIN
OOBEKTHB aCCOLMHPOBAH C TMOJOCHO-TIPONYCKAOIUM (PUIBTPOM C OJHOW MM HECKOJBKHUMHU
MIOJIOCAMH TIPOMYCKAHMSL, TaK YTO 3TOT (QMIIBTP UMEET OAMH CIIEKTPAIbHBIN JHAMa30H, CXOIHbIH
C OJHUM U3 CHEKTPAJbHBIX AMAMA30HOB, 3aXBATHIBAEMBIX JAPYTHMM OOBEKTHBOM, M IO MEHBIICH
Mepe OJIUH CIEKTPaJbHBIN THANa30H, OTJIMYHBIN OT CIIEKTPAJIbHOIO AUANA30Ha, 3aXBATHIBAEMOTO
APYruM OOBEKTUBOM, U TIPOLECCOP UL OTHENIECHHUS IBETOBOH MATPUILIBI, 3aXBAYEHHOH B CXOTHOM

CICKTpaJIbHOM JUAIa30HEC, OT MHOIOJHAINIA30HHBIX H306pa)KeHPII>'I, MOJIYHCHHBIX pPa3HbIMU
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OOBbEeKTUBAMH, M COIJIACOBAHUS MATPHUL Il MIOCHTHUYHBIX, [0 CYLIECTBY, CIEKTPaJbHbIX
IMAna30HOB OT KaKAOTr0 M3 OOBEKTHBOB C LENbIO LH(POBOro coBMeIeHHs H300pa)KeHHUid,
MOJIY4EHHBIX BCEMHU 00BEKTUBAMH, MOCJIE 3aXBaTa 3TUX U300paKeHUit

JIO3KHO OBITh MOHSITHO, YTO OOBEKTHBBI MOTYT OBITh YCTAHOBJICHBI B OZIHOW KaMepe WIIN
B JIBYX MJIK OOJiee pa3HbIX KaMepax.

Hacrosiimee u300pereHue [najnee OTHOCUTCS K MOOUJIBHOMY MHOTOCIEKTPAIbHOMY
YCTPOMCTBY ISl 3axBaTa M300paKeHUH, UMEIOLIeMy HECKOJIbKO OOBEKTUBOB H/HJIM HECKOJIbKO
CEHCOPOB W/WJIM HECKOJbKO KaMep [JIi 3aXBaTa MHOTOCIEKTPAIbHbIX H300pakeHuil. B
YAaCTHOCTH, TaKO€ MOOHJIbHOE YCTPOWCTBO ISl 3aXBaTa M300paskeHH KOHPUIYPUPOBAHO TAKHM
obpasom, uToObl oObecreunTh IU(PPOBOE COBMEIIEHHE [IBETOBBIX KAaHAJIOB B COCTaBe
MHOTOCIIEKTPaJbHbIX H300pakeHuil. Kameprel (o MeHpluel Mepe IBE) PpacrOJOXKEHbl H
IOCTHPOBaHbI TAKUM 00pa30M, 4TOOBI 3aXBaThIBATh M300pAKEHHs MACHTHYHBIX HACKOJBKO 3TO
BO3MOXKHO TOJiel 3peHus. PasHble Kamepbl NOMYCKAIOT MPOXOKAEHHE CBETa B HECKOJbKHX,
NPEANOYTHTENBHO TI0 MEHbIIIEH Mepe YeThIPeX, Pa3HbIX CIIEKTPAIBbHBIX AHANa30HAX OT KPaCHOIO
cBeTa OO OJIMKHEro yibTPa(pHOJETOBOrO H3JyYeHHs WJIM OT CHHEro CBeTa 10 OJIMMKHEro
UH(PaKPaCHOTO H3JIY4EHHs], YTO MO3BOJISIET — C HCIOJb30BAHHEM MOJOCHO-MPOMYCKAOIIHNX
(GUIBTPOB, — BOCHPUHUMATh H300pa)KEHHWE B BBHIOPAHHBIX CIEKTPAJbHBIX [IUANA30HAX B
3aBHCUMOCTH OT KOHKPETHBIX MPUJIOKEHHH. DTH KaMmepbl UMEIOT MO CYLIECTBY HMICHTHYHOE
Nojie 3peHHs] M MO CYLIECTBY HACGHTHYHbIE KPYrH H300pa)KeHHs B IUIOCKOCTH CeHcopa
COOTBETCTBYIOLIEH KaMepbl. OOBEKTHBBI 3THX KaMep TaKKe€ UMEIOT MO CYLIeCTBY UACHTHYHOE
(pOKyCHOE paccTOsHHE M OTJIMYAIOTCS HU3KUMH HCKaKeHHsMHU. [l OCBeLIeHHs] B Hara3oHe
YYBCTBUTEJIPHOCTH, COTJIACOBAHHOM CO (DHIBTPOM Ul HEBHAMMOH (Hampumep, OJiKHEH
ynbTpaduoNieTOBOM WM ONmkHEH WH(pakpacHOU) o0OJacTH CHEeKTpa, HCIONB3YETCsl TIO0
MeHbLIeH Mepe OJIHa CIeLHATU3UPOBAHHAS (POTOBCIBIIIKA, XOTS MPEANOYTHTEILHO MOKET OBITh
YCTaHOBJIEHA TakKKe BTOpas (POTOBCIBILIKA [l OCBEIIEHHsS B BHAMMOM 1uanasone. Jlis
IOCTHIKEHHUS] MO CYLIeCTBY HISHTHYHBIX OKPY)KHOCTEH H300pakeHUil B IUIOCKOCTH CEHCOpa
0OBEKTHBBI KaMephl JTHOO 00a pPacmoio’KeHbl HA HEOAWHAKOBBIX PACCTOSIHUSX OT CEHCOpa, OO
N0 MeHbIIeH Mepe OAWH M3 OOBEKTUBOB CONEPIKUT ONTHYECKHN 3JIEMEHT Ui KOPPEKLUH
XpOMaTH4YeCKOH aleppalini, BOSHUKAKOLIEH M3-3a pa3jiM4usl IJIMH BOJIH CBETA, MPOXOMASLIErO
CKBO3b Pa3Hble OOBbEKTHBBL

Takum 06pa3oM, COTIIACHO HACTOSLIEMY H300PETEHHUIO MPEIJIOKEHO MHOTOCIIEKTPAIbHOE
YCTPOWCTBO UIA 3axBaTa U300pakeHUs1, coaeprKaee MOOMIBHYIO MPOLIECCOPHYIO MIaT(hopMmy;
1O MEHbIIeH Mepe IBe KaMephl, Kakaas M3 KOTOPbIX MMeeT OOBeKTHB, (PUIBTP MO MEHbIIeH
Mepe C OJHOW MJIM HECKOJBbKHMH IMOJIOCAMH MPOMYCKAHUS U MO MEHbLIeH Mepe OAMH CEHCOp

320THO ¢ MIATPOPMOIL; PUIBTPHI MPOMYCKAOT CBET MO MEHbINEH Mepe B BUANMON U HEBUIUMOM
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(Harmpumep, OmkHel nHpakpacHOH WM ONMkHEH yibTpaduOoNeTOBOH) O0NacTsIX CIEKTpa K
CEHCOpPaM; U OOBEKTHBBI UMEIOT IO CYLIECTBY HACHTUYHOE (POKYCHOE PACCTOSIHUE, TIO CYIIECTBY
UIGHTUYHOE TI0JI€ 3PEHHSI U 110 CYIIECTBY UAEHTHYHYIO OKPY)KHOCTh H300paKEHHS B TNIOCKOCTH
CeHcopa Kamepbl. PasHble Kamepel TMO3BOJSIFOT IPOXOXKIEHHE CBETa B  HECKOJIBKHX,
NPEANOYTUTENBHO TI0 MEHBIIEH Mepe B YEThIPEX Pa3HbIX CIEKTPAJIbHBIX THATIA30HAX CBETOBOTO
U3JIYYEHUS] OT KPacHOM 1o OnmkHed yiapTpaduoneToBoi 00JacTH CHEKTpa MM OT CHHEH /0
onmmxkHell nHppakpacHoW oOmactu crekrpa. st ocBelneHus] B AMANa30HE YyBCTBUTEIBHOCTH,
COTJIACOBAHHOM €O (MIIBTPOM Ul HEBUIUMOMW (Hampumep, OMkHEH yibTpaduoJeTOBOH WM
OmokHeH uWH(QpakpacHOI) 00JacTH CHEeKTpa, HCIOJB3YETCs IO MEHbIIEH Mepe OaHa
CHeLHATN3UPOBAHHAS (POTOBCIIBILIKA, XOTS MPEATIOUYTHUTEIBHO MOXKET OBITh YCTAHOBJIEHA TaKXKe
BTOpasi (POTOBCIIBILIKA /IJIsI OCBEIIEHHUs] B BHIUMOM JTHATIa30He.

CornacHO BapWaHTaM HACTOSINErO H300peTeHUs, KaxAbld U3 OOBEKTHBOB COIEPIKUT
¢unbTp A 3axBaTa M300paKEHHS TO MEHbBLIEH Mepe B OJHOM CXOJHOM LBETOBOM
CHEKTPAJIbHOM JAHMAIa30He, YTO CO3JAaeT BO3MOXKHOCTh LU(PPOBOrO COBMEINECHHUS Pa3HbIX
[[BETOBBIX KAHAJOB B 3aXBaU€HHBIX H300paKEHUSIX, TAE€ TEPMHUH «CXOACTBO» O3HA4YaeT
HaJIOJKEHHE 10 MeHbLuel Mepe Ha 50%.

Kparkoe onucanue ueprexei

Hacrosmee usoOpereHne MoKHO OyneT najiee MOHSATh M OLEHUTb U3 CIEAYIOIIEro
nopoOHOTO OMHMCAHUS, PACCMATPUBAEMOTO BMECTE C UEPTEKAMH, Ha KOTOPBIX:

¢ur. 1 mnpencraBnser ympoueHHoe wu3oOpakeHue wu3BecTHOl DSLR-kamepnsr c
neprkaTenieM OObeKTUBA,

¢dur. 2 mpencraBiser ynpoIleHHOE H300pakeHHE KOMIIOHOBKHM OOBEKTHBOB COTJIACHO
HEKOTOPBIM BapHaHTaM HACTOSIIIETO U300pETEeHNS,

¢dur. 3 mnpexacramBiseT YIPOLIEHHOE H300pa)KeHHE CEHCOpa, COTJIACHO HEKOTOPBhIM
BapPHAHTAM HACTOSIIErO H300pEeTEHNs,

¢ur. 4 mnpexacraBiseT YIPOLICHHOE H300paKEHWE CEHCOpa, COMIACHO HEKOTOPBIM
BapPHAHTAM HACTOSIIErO H300pEeTEHNs,

¢dur. 5 nmpeacraisieT YIPOIISHHBbIH BUI CBEPXY APYrod KOHCTPYKLUUH OOBEKTHUBA LIS
MHOTOCIIEKTPATIBHON KaMephl, COTJIACHO HEKOTOPBIM BapUAHTaM HACTOSILIEr0 H300peTeHHS,

¢ur. 6a u 6b mpencTaBNAOT YNPOIUEHHBbIE H300paKEHUS BO3MOXKHBIX KOMIIOHOBOK
OOBEKTHBOB COTJIACHO HEKOTOPBIM BAPHAHTAM HACTOSIIETO H300peTeHNs,

¢ur. 7 npeacTapiseT yIpoIieHHOe N300paKeHne XpoMaTH4Ieckoi adeppanuu;

¢ur. 8 mpeacrapiseT ynpoueHHoe H300pakeHne KOPPEKIIMHU XPOMAaTHIECKOH abeppauu
B nape 0ObEKTUBOB, COTJIACHO HEKOTOPBIM BapHAHTaM HACTOSIIEr0 H300pETEeHN;

¢ur. 92 u 9b npencTaBNAOT yHpPOIUNEHHBIE H300pakKeHUs BHUIOB crepean u COOKY
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¢$u3nIecKOl MeperopoakH, MOMEIEHHOH MEXIy ABYMs OOBbEKTHBAMH, COTJIACHO HEKOTOPBIM
BapHAHTAM HACTOSIIEr0 H300pEeTEHNs,

¢ur. 10a u 10b npencTaBIAOT yNpOLUEHHBIE H300PAKEHNST KOMIIOHOBKH OOBEKTUBOB C
OTCEKAIOLINMH OKHAMH, COTJIACHO HEKOTOPBIM BapUaHTaM HACTOSIIErO H300PETEHMSI, U

¢ur. 11 mpencraBiseT ympolLIeHHOE H300pa)K€HHE MHOTOCIIEKTPAIbHOIO MOOUIIBHOTO
TeneoHa COTIIACHO HEKOTOPBIM BapHaHTaM HACTOSIIETO H300pETeHHUSI.

ITonpoOHOe onucanne N300peTEHHS

Hacrosimee wu3oOpereHue OTHOCHTCS K CMEHHOH KOMIIOHOBKE OOBEKTHUBOB IS
MOJIYYEHUS MHOTOCIIEKTPAJIbHBIX H300paKeHUH, MpeqHa3HAuYeHHOHW MUl HWCIOJb30BAHUS B
uQpOBOH KaMmepe C AeprkaTeleM CMEHHBIX OOBeKTHBOB. KOMIOHOBKAa OOBEKTHBOB COIEPIKHUT
KOPIyC C OAHHUM KOJIbLIOM Uil COEAMHEHHUs C JeplkKaTeleM M 10 MEHbLIeH Mepe Ba
COTJIACOBAHHBIX 00BbEeKTHBA. Kaxblii 0OBEKTHB pacrioioxkeH (IPEANOUTUTENIbHO TOYHO) Tepen
LIEHTPOM TOTO y4acTKa CEHCOPA, KOTOPBIH aCCOLMUPOBAH C STUM OOBEKTHBOM, B COOTBETCTBHH C
YHCIOM OOBEKTUBOB. Pa3Hbple OOBEKTUBBI MPOMYCKAIOT CBET B HECKOJBKHUX, MPEANOYTHTEIBHO
0 MeHbIIEH Mepe 4YeThbIpeX pa3HbIX CIEKTPAIbHBIX [Uamna3oHax (Mo MeHblled wmepe 4
nuamna3oHa aisi 2 oObEeKTHBOB) B Mpenesiax CrekTpa oT OnmmkHed uH(pakpacHOU objactw
CIIeKTpa A0 CUHEH o0NacTu CrhekTpa W, BO3MOXKHO, A0 ONmkHel ynbTpaduoneToBol odnactu
CHEKTpa, YTO TO3BOJISIET, — C UCIOJb30BAHUEM IOJIOCHO-TIPONYCKAIOIHUX (PHIBTPOB,
BOCIPHHMMATh H3JIyY€HHE B BBIOPAHHBIX CHEKTPAJIBbHBIX AMANA30HAX C 33JaHHBIMU JIHHAMH
BOJIH, BbIOPAHHBIMU B COOTBETCTBHUH C JKEJIAEMBbIM NMPHJIOKEHUEM. DTH OOBEKTHBBI UMEIOT MO
CYIIECTBY HACHTUYHOE IIOJIe 3PEHHs] W IO CYLIECTBY WACHTUYHBIE KPYTH H300pa’keHUs B
IUTIOCKOCTH CEHCOopa. DTH OOBEKTHUBBI UMEIOT 110 CYLIECTBY HMIEHTHYHOE (POKYCHOE PACCTOSHUE,
U OO0 PACIOJIOKEHBI Ha CJIETKa PAa3JINYHBIX PACCTOSHUSIX OT CEHCOpa, MO0 MO MEHbLIEH Mepe
OJIMH U3 3THUX OOBEKTHUBOB COAEPKUT ONTUYECKHUN 3JIEMEHT, KOPPEKTHPYIOIIHHA XPOMATHYECKYIO
abepparyo, BO3HUKAIOMIYIO M3-32 PAa3JIMYMsl JJIMH BOJH CBETOBOTO M3JIYYEHHUs, TPOXOJSIIETO
yepe3 pasHble OOBEKTHBBI. I[IpennmouTHUTENhHO, CIIOBA IO CYIIECTBY HIEHTHYHBIH» B 3TOM
cllydae 0O3HAa4YarT UASCHTHYHOCTH N0 MeHblel Mepe Ha 90%. Jlanee mOKHO ObITh MOHSTHO, YTO
COrJIACHO BapHWaHTaM HACTOSINEro H300peTeHus, OOBEKTHUBBI MOTYT HMETh IO CYLIECTBY
UIGHTUYHOE TIOJie 3PeHHs] W/WIM MO CYIIEeCTBY WACHTHUYHbIE KPYrH HM300paKeHUS W/HIU IO
CYLIECTBY UACHTHYHOE (POKYCHOE PACCTOSIHUE, JTUOO KaKoe-THOO COYeTaHNe THX TIOKa3aTeNeH.

B wyacTtHOCTH, KOMIIOHOBKa OOBEKTHBOB TMO3BOJSIET IIOJYyYaTh MHOTOCHEKTPAIbHBIC
u300pakeHus uepe3 HEeCKoJbko (mBa wim  Oonee) OOBEKTHUBOB, MPEANOYTHTENIBHO C
UCIIOJIB30BAHUEM CTAHIAPTHOTO MPOMBIIIJIEHHOTO AEPKaTeNlsl OAMHOYHOTO OOBEKTHBA (TAKOTO
Kak aepkarenb F-mount ¢pupmer Hukon (Nikon), nep:xarens E-mount pupmsr Conu (Sony), nnm

nepxkarens «Mwukpo Tpu uerBeptw» (Micro Four Thirds) wnmm C-Mount npousBoncTsa
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[Manaconuk/Onumnyc (Panasonic/Olympus), win kakoh-nmubo aep:xkarens st DSLR-kamepst
win 6e33epkaibHON mH(poBoil kamepsl). KoMmoHOBKa OOBEKTHBOB PACIIUPSIET BO3MOXKHOCTH
OIWHOYHOH LU(POBOH  Kamephl, OCHALIEHHOW CTAaHAAPTHBIM  CEHCOpPOM  (KOTOPBIHA
npeanouytuTenbHo He umeer YB-UK-¢unbsrpa m 4yBCTBUTENEH K CBETOBOMY H3JIYUEHHIO B
MIOJTHOM CHEKTpe C AJTMHAMHU BOJIH OT ~170 HM 110 ~1100 HM, Kak 1 OOJIBIIMHCTBO COBPEMEHHBIX
ceacopoB KMOII-tuna wnu I13C-Tuna), npesparasi Takyr0 kaMepy B BBICOKOKAYECTBEHHYIO B
BBICOKOM CTENIEHN CHHXPOHU3HPOBAHHYIO U COBMEIIEHHYIO MHOTOCIIEKTPAJIbHYIO KaMepy.

VY3KOMOJOCHBI WM IIUPOKOTOJIOCHBIH (UIBTP H/HIIM MHOTOAMANA30HHBIA (QUIBTP C
HECKOJIbKUMHU  TOJIOCAMH  TIPOINYCKAHUS, AaCCOLMHPOBAHHbIE C OOBEKTUBAMH, SIBISIFOTCS
PA3NUYHBIMU JUISI KaKAOTO OOBEKTHBA. IJTH (QHIBTPbI MOTYT OBITH pPEATM30BAHBI B BHIE
MOKPBITHS, HAHECEHHOTO Ha OOBEKTUB, WJIM MOIYT OBbITb CMEHHBIMH M YCTaHABJIMBAEMbIMH
nepen 0ObeKTUBOM (MeXIy OOBEKTOM U OOBEKTUBOM) WM €33 HEro (Mexay OObEeKTHBOM H
YacThIO CEHCOpPa, BOCIMPUHUMAIOIIEH CBET, MPOLISAIINNA CKBO3b 3TOT KOHKPETHBIH OOBEKTHB),
BCE, KaK 3TO U3BECTHO, MIJIH KAKUM-JTHOO IPYTrUM MOAXOISAIINM 00pa3oM.

OTH HECKOJBKO OOBEKTUBOB MOTYT UMETh (PUKCHPOBAHHYIO (POKYCHPOBKY WM MOTYT
uMeTh perynupyemyro  QokycupoBky. B ciywae perynmpyemoli  (OKYCHPOBKH  IUIS
perynupoBaHusi (pOKyca BCEX HECKOJIbKMX OOBEKTHBOB CO3JaH €IUHbBIN, OO MEXaHU3M
(OKYyCHPOBKH, aBTOMATUYECKOUW WJIM PYYHOMU, NEUCTBYIOIIHMIA MyTeM MepeMEeIIeHHs] OMTHYECKIX
3JIEMEHTOB HECKOJbKUX OOBEKTHBOB, KOTOPBIE (3JIEMEHTHI) HYKHO NIEpEeMEeLIaTh.

CornacHO HEKOTOPBIM BapUAHTaM, YKa3aHHBIE HECKOJIbKO OOBEKTHBOB MOTYT
NPEACTaBIATh COOOH OOBEKTHBBI C NMEPEMEHHBIM (DOKYCHBIM paccTOsHHEM. B Takom ciydae,
Oyab TO aBTOMATHYHAs WJIM PydYHas PEryJIHPOBKA, TOABM)KHBIC 3JIEMEHTBI BCEX OOBEKTHBOB,
KOTOpblE HY)KHO TiepeMemaTb sl JoCTIKeHHs d¢dexrta u3MeHeHus (HOKYCHPOBKH,
NePEMEINAIOTCS] COBMECTHO.

JUt  MOCTWXKEHUsT OIMHAKOBOW SKCIO3WLMHM pA3HbIX dYacTed ceHcopa (TOCKOJbKY
HacTosimee U300peTeHHe HCIIONb3yeT EOUHCTBEHHYKO KaMmepy) amepTypsl A PasHbIX
OOBEKTHBOB 3aJaI0T 3apaHee WIH YCTAHABJIMBAIOT BPYYHYIO B COOTBETCTBUU C MPUHUMAEMOM
JUIMHOW BOJHBL JTO HEOOXOAMMO, TOCKOJIBKY H300paKEHUS TMOJYYal0oT C OJUHAKOBBIM
BpeMmeHeM skcrio3unui. (Hampumep, ecnu oOBEKTHBBI (PUKCHPYIOT M300paskeHHe B OJIKHEM
uHppakpacHoM auamazoHe ot 850 no 950 HM u BuaMMOe n3oOpaskeHue B nuamnasone ot 400 o
700 HM, ANA TOJNYYEHHs] OAWHAKOBOW 3KCIO3UIMH MOXKET NOTpeOOoBaThbCs, 4YTOOBI OBLIO
paznuuue B aneptype (F-crom)). Ecnu oobextuB mis sBuanmoro crektpa (VIS) umeer F8, Torna
HanboJyiee BEPOSITHO, UYTO OOBEKTUB il OJNMKHEro MH(PAKPACHOTO CIEKTPA, BBITOIHSIOLIHHA
CBEMKY M0 CYIIECTBY C HMICHTHUYHBIMU IOJIEM 3PEHUS U (POKYCHBIM pPacCTOSIHHEM, Oyaer

UCTOJIb30BaTh F5.6).
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H300pakeHnst OT HECKOJIBKUX OOBEKTHBOB COXPAHSIOT B OJHOM Kaape M300pakeHwHs, B
¢dopmare RAW, JPEG nnu B kakoM-1100 Apyrom ¢opmare, Ioanep>KuBaeMOM KaMepoii.

CornacHO HEKOTOpPBIM BapHaHTaM, O0ECIIEYMBAETCSI ONTHUMAJIbHOE WM MaKCHMAaJbHOE
UCTIOJIb30BAHME TIOJIHOM TMOBEPXHOCTH CEHCOpa B COCTaB€ KaMepbl, U TIPU  3TOM
OT(UIBTPOBBIBAIOTCS HAKJIAIBIBAIOIIUECS OMH Ha JPYroil yHaCTKU H300paKeHHIH, 3aXBaYeHHbIE
pa3HBIMH OOBEKTHBAMH. JTO MPEONOYTHTENBHO IOCTHTAETCsl MOCPEACTBOM MACKHUPOBAHHS
w/win  ¢usndeckoro  pasOueHust  (cekuumoHupoBaHus). llpenmoyrwrensHO — HacTOsIIEe
n300peTeHne CONEPKUT PaMKy, OJNIOKHPYIOIIYIO CBET, TPAHMULy MM NEPErOpOAKY BOKPYT
KQXJIOTO OOBEKTHBA WJIM MEXIY OOBEKTHBAMHM, OTPAHMYMBAIOLIYIO WM OTCEKAIOIIYI0 KpPYyT
CBETA, MPOXOISIIEro 4Yepe3 KaXAblii OOBEeKTHB, 1O pasMepa MPEeIBAPUTENbHO 3aJaHHON
MPSIMOYTOJIBHON O0OJIaCTH Ha YYBCTBHUTEJBLHOW MOBEPXHOCTH CEHCOpa B Kamepe. Pasmep 3Toi
00J1acTH OMPENEeNsIOT B 3aBUCUMOCTH OT YHCIIa OOBEKTHBOB, YCTAHOBJICHHBIX Ha AeprKaTele.

ITocKOJIBKY TPUIIOKEHHUS, KOTOPbIE MOTYT TOJYYHUTh BBIUTPBII OT HCIOJIB30BAHUS
MHOTOCIIEKTPAJbHBIX M300paKeHUH, aHAIU3UPYIOT 3TH HM300paXKEHHS IyTEeM CpPaBHEHHS
[[BETOBBIX MAaTPHUI[ OJHOW C APYroH, CYLIECTBEHHO Ba)KHO, YTOOBI pa3Hble MAaTPHULbl OBLIH
UIGHTUYHBI N0 CBOMM TOJISIM 3peHHs W paspewmaromeii cnocodHocTr. ITockonbky OOBEKTHBBI
NPOMYCKAIOT CBET B BBIOPAHHBIX M OTrPAHMUYEHHBIX CIEKTPAJIbHBIX JHANA30HAX, HACTOSIIEe
n300peTeHNe ONHCHIBAET CIOCOOBI KOPPEKIHMH XpOMAaTHYeCKOW aleppauuy, BbI3bIBAEMOM
pa3Iu4YreM YIJIOB, TOJ KOTOPHIMU H3JyU€HHE PAa3HbIX AMANa30HOB BBIXOJUT U3 OOBEKTHBOB,
U3rOTOBJICHHBIX M3 WIASHTHYHOro Matepuana (Oyap TO CTEKJIO WM IiactMacca). Hacrosimee
n300peTeHne npenjaraeT 18a BO3MOXKHBIX CIIoco0a peleHust 3Toi npodsieMel, He TpeOyromux
00paboTkH 3axBa4eHHBIX M300paskeHUl nocie ux 3axeara. OIUH U3 MpenIaraeMbx CriOCOOOB
pemenust mpobmemMbl adeppaluyd COCTOUT B MPOEKTUPOBAHMM OOBEKTHBOB HAa OCHOBE
UIGHTHYHBIX OKPYKHOCTEH M300paskeHUs! U MoJIeH 3peHUs, POSKTHPYS TPU 3TOM ONTHUYECKHE
3JIEMEHTBl B COOTBETCTBHH C STUMH AByMs crierupukanusmMu. Koppekuus adeppaui MOXKET
OBITH OCYIIECTBJIEHA B 3TOM Cllydae JHUOO TyTeM HCIOIb30BAaHUS OOBEKTHBOB, HEMHOIO
OTJIMHAIOIINXCA OOUH OT IPYroro o riyonHe GpoKyCHpPOBKH, JHOO OCPEACTBOM NOOABICHUS B
onuH Wi B 00a OOBEKTHBA ONTHYECKOTO 3JIEMEHTA, KOTOPBIH KOPPEKTHPYeT abeppaLuio
(BBIpaBHHMBAET pa3Mep Kpyra H300pakeHHS OJHOTO OOBEKTHBA C AHAJOTHYHBIM Pa3MEpPOM B
apyroM oObekTrBe). MOKHO TakKe HCTOIb30BaTh COYETAHUE OOOUX 3TUX PELICHHI.

Kpome Toro, Hacrosimee H300peTeHHE TpeAjiaraeT METOA COBMEINEHHUS pPa3HbIX
[[BETOBBIX MATPHUILl MMOCJE HX 3axBaTa HauOoJjiee HaleKHBIM CIOCOOOM, YTO HE B COCTOSIHUH
NPEJIOKUTh HHUKaKasi OObIYHAs MHOTOCIEKTpANIbHAasi Kamepa C HECKOJbKUMH OOBEKTHBAMH.
Hacrosmee nzobpereHne MO3BOJSIET TOYHO COBMELIATh MUKCENM B MAaTPUIAX IyTEM 3aXBaTa

n300pakeHUil B OJTHOM M3 I[BETOBBIX JHMAMAa30HOB depe3 00a 0OBEeKTHBAa U COBMEIICHHUS BCEX
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MaTtpul LH(POBBIM CHOCOOOM MOCHE 3aXBaTa, YTO OCHOBAHO HA COTJACOBAHMU 3THX JABYX
CXOIHBIX IIBETOBbIX MaTpul. Hampumep, ecmu oObekTuB 1 3axBaTbIiBaeT H300pakeHUS B
HECKOJIbKUX CIEeKTPaJIbHBIX AUANa30HaX, KAKIbIM U3 KOTOPBIX UMeeT MUPUHY 60 HM, a LIEHTpPHI
ZIMara30HOB COOTBETCTBYIOT UIMHAM BOJH 450 HM, 550 M m 850 HM, Torma umgpoBoe
COBMEIIeHHE N300paKeHUH MOCIe 3aXBaTa MOXKET ObITh OCYIIECTBJICHO IYTEM COTJIACOBAHHS
U300pakeHui, 3aXBaueHHbIX OObekTHBaMu | u 2, 1 nuanasoHa 550 HM, 4TO TO3BOJISIET TOYHO
COBMECTUTb IHKCENH, I[OCKOJbKY 3TH MAaTpULIbl COJEpPKaT AaHaJOTMYHble [AaHHblE. JTO
OCYILIECTBIISIETCS MyTeM 3aXBaTa W300paKEHUH Ka)IbIM U3 3THX OOBEKTHBOB uepe3 (PHIIbTPBI,
COZAEp KalIue CXOAHBIM CHEKTPAJbHBIA NHMaNa3OH cBeTa. MaTpuly WM KaHajl, NPUHSABIIUA
n300pakeHNe B 3TOM CXOJHOM IHAaINa3oHe, OTAEISIFOT OT MHOTOJUANa30HHBIX HM300pakKeHUi,
3aXBaUYEHHBIX Pa3HbIMH OOBEKTUBAMH, HAIIPUMED, C TIOMOIIBIO MpoIieccopa. 3aTeM MaTpHLy IS
3TOTO CXOAHOTO CBETOBOTO AMAINA30HA UCTIONIB3YIOT ISl U(PPOBOro COBMELICHHUS H300paskeHHH,
3aXBaUYE€HHBIX BCEMU OOBEKTHBaMH, mocie 3axBarta. [[ma weneil Hactosimero wu3oOpeTeHus
CXOAHBIMU  CUMTAIOTCA  L[BETOBblE  MATPULIbL,  COOTBETCTBYIOIIME IO  CYLIECTBY
HAKJIAZBIBAIOIINMCS OJIMH Ha APYroi (1o MeHslieid Mepe Ha 50%) CrieKTpabHBIM AHANa30HAM
JUTUH BOJIH.

Bce npyrue marpuiiel Torna OyayT COBMEIIEHbl TOYHO, TIOCKOJIbKY OHU OBLIH 3aXBau€HbI
OTHOBPEMEHHO ¢ paccMaTpHBaeMOW MaTpulled Juisi cBeTa ¢ JJIUHOHN BOJHBI 550 HM Ha o0enx
MOJIOBUHAX CeHcopa. MOKHO, KOHEYHO, UMETh MO CYLIECTBY MIEHTUYHYIO MOJIOCY JJIsl TAaKOro
COBMELICHHs C  HCIIOJNB30BAHMEM  Kakoro-nmbo w3  amamazoHoB RGB,  oxnHako
NPEANOYTUTENBHBIM BBIOOPOM SIBJIIETCSl 3€JIEHBIH IHMANa3oH, IOCKOJbKY OOBIYHO MaTpHIa
3€JIGHOTO LiBeTa SIBJISIETCsl CaMOW 4eTKOM M pe3koill u3 aTux Tpex nauanasoHoB RGB, u
oonpmmHCTBO DSLR-Kkamep u Oe33epkajibHBIX KaMep OCHAINEHbl CEHCOPaMH Ha OCHOBE
matpunbl baiiepa mo cxeme RGGB, uto obecrneunBaeT HauWBBICIIEE KaYeCTBO M300paKeHUsS B
3€JIEHOM JIHaIa30He.

Crnenyer moHMMAaTh, YTO 3TOT CMOCOO MOXKET TaKkKe OBITh MCIOJB30BAH B CUTYALUH,
KOT/Ia HECKOJIbKO Kamep (HECKOJIBKO CEHCOPOB) COOpaHbl Ha ONHOW Imiatdopme, a He MPOCTO
OllHA Kamepa, MMEIOIIasi HEeCKOJbKO OOBEKTHMBOB Ha OJHOM ceHcope. OnuH mpumep Takou
peanu3aliyu OMKCAH TOAPOOHO HHIKE MPUMEHUTENBHO K MOOWiIbHOU Tutatdopme. Takum
obpasom, crocod HUMPOBOrO COBMEIIEHHUS ABYX WM OoJiee 3aXBAY€HHBIX H300pakKeHUId
COIEPIKUT 3aXBaT N300pakeHUI M0 MEHbIIEH Mepe uepe3 Ba 0ObEKTUBA, IPH STOM IO MEHBLIEH
Mepe 1Ba (pUIbTpa MPOMYCKAIOT CBET B BHIOPAHHOM CIIEKTPAJIbHOM AMANA30HE CKBO3b KaKIbIi
13 0OBEKTUBOB 10 MEHBIIEH Mepe K OTHOMY CEHCOpY, TAe 3TH OOBEKTHUBBI UMEIOT IO CYIIECTBY
UIGHTHYHOE (DOKYCHOE PacCTOsIHHE, MO CYLIECTBY HISHTHYHOE MOJIE 3PEHUS U IO CYIIECTBY

AQHAJIOTMYHYI0 OKPY)KHOCTb H300paKe€HUs B IIOCKOCTH ceHcopa. OmuH u3 3TuX (DUIBTPOB,
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ACCOLMHPOBAHHBIA C KAKIbIM OOBEKTUBOM, MO3BOJISIET 3aXBATHIBATH M300paKEHHUE 1O MEHBLIEH
Mepe B OJHOM BBIOPAHHOM CXOJHOM CIIEKTPAJbHOM JHana3oHe (HAJOXKEHHE 1O MEHBIIEH Mepe
50%), mo3BOJISAS OCYIIECTBISITH LHU(POBOE COBMEIIEHHWE pAa3HbIX I[BETOBBIX KAaHAJIOB B
3aXBaYE€HHBIX N300paKEHHSIX MOCIIE 3aXBaTa HA OCHOBE COTJIACOBAHMS M300paKEHUH B CXOTHOM
IMana3oHe, MOJYYEHHBIX KaKIbIM OOBEKTHBOM.

Kpome Toro omHokamepHas peanusanys HaCTOSILEro M300pETeHMs OMUCBIBAET CIOCO0
obxonma orpaHuueHUs: auamerpa OObekTHBA. [IOCKOJIBKY KaKIblii OOBEKTHB JOJIKEH OBITh
pacIioNio’)keH TOYHO Tepen CBOeH COOTBETCTBYIOLIEH YAaCTBIO CEHCOpa, AWAMETP TaKOTo
o0BbeKTHBa OOBIYHO OTpaHUYEH pasMepamu ceHcopa. Ecim, Hampumep, pasMepsl CEHCOpa THUIa
APS-C Sensor, ucCnojb3yeMoro HeKOTOpbIMM Kamepamu, paBHbl 23.2 MM X 154 MM, Torma
KOMIIOHOBKa OOBEKTHBOB, COOpaHHas M3 ABYX OOBEKTHBOB, OrPaHHYEHA HCIIOJIb30BAHUEM
o0bekTHBOB ¢ pasmepoM D11.6 mm. OpHako, TOCKOJbKY TOJHBIA IUamMeTp OOBEKTHBOB
MO3BOJISIET CBETY MPOXOAMTh B TMpeneNnax BCero Kpyra H300pakeHHs, YacTH KOTOPOro
OKa3bIBAIOTCS 3a MperesaMHu CeHcopa (TIOCKOJBKY Kpyr H300paske€HUs SIBISETCS KPYIJIbIM, a
CEHCOp WMeeT MpsIMOYrobHYIO (opMy), HacTosmee H300peTeHre MpenjaraeT Ccrocod
UCTIOJIB30BaHUST OOBEKTHUBOB OOJIBIIET0 AUaMeTpa, o0pesast Kpas STHX OObEKTUBOB (MU TOJIBKO
CMEKHBIE Kpas). JTO MO3BOJSIET HCIOJB30BATh OOBEKTHBBI pazMepoMm 1o D15.4 mm. Jpyroi
cnoco0 TpUMeHeHHs1 OOBEKTHBOB Aake OOJBIIEro IHaMeTpa COCTOUT B HCIOJIb30BAHUH
KOHCTPYKLIMHU THUIA IBOHHON CUCTEMBI 00OPaYMBAIOIINX MPU3M, YTO MOAPOOHO ONMHCAHO HUXKE,
KaK 3TO OOBIYHO HCIOJNB3YETCS B OMHOKYIJISIPHBIX YCTPOHCTBAX, YTOOBI MO3BOJUTH MPUMEHSTH
0OBEKTHUBBHI e1le OOJBIIEero THaMeTpa.

KoMIioHOBKY OOBEKTHBOB MOXKHO TakXKe TOATOHITH K JPYroMy JIepXKaTelro ¢
UCITIOJIB30BAHMEM KOJIBIIEBOTO anamnTepa OObeKTHBa (HAmpuUMep, MEePexXOIHOro ajanTtepa OT
KOHCTpyKIuH Ttumna F-nepxarens k koHcTpykumnu tuna Micro Four Thirds nnm k koHCTpyKImu
tuna E-nmepxkarens, nmmbo k aep:karento apyroro Tuma). llpeamodruTenbHO, KOMIIOHOBKA
OOBEKTHBOB TAK)KE MO3BOJIIET HE3aBHCUMO KaJHOpPOBaTh (POKYC IS KaXKIOTO M3 HECKOJBKUX
OOBEKTHBOB.

Taxke mpenrnouTHUTENHPHO KaMepa uMeeT (QYHKIUHM PaguoCBs3H (HAIIPUMEp, COTJIACHO
crangapty WiFi, cranpmapty cBs3u B Omwkneil 3oHe (NFC), crammapty Bluetooth w/mmm
coroBomy crangapty LTE, nmubo npyromy cranmapty). Eciaum Hy»XHO, KaMepoil MOXKHO
yIOpaBJIATh Yepe3 YHUBepcalibHYIO nocienoatenbHyo muHy (USB) mnm mo pamgmo. Takxke
NPEANOYTUTENBHO Takas KaMmepa JOJDKHa ObITh CIOCOOHa IepenaBaTh 3axXBAavyeHHBIC
n3o0pakeHust no kademo (Hanpumep, USB) w/mmm o paano npoueccopHoi miatdopme (Takoit
KaK KOMIIBIOTEp, IUIAHLIETHbIH KOMIBIOTEP, MEPCOHANBHBIH KOMIIBIOTEp, IutaTta 00padoTKH

n300pakeHus Wi cMapTdOoH).
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Hacrosimee wusoOperenne mnpemnaraer 3¢G¢GEKTHBHBIA CHocod HCMOJNBb30BAHUS IO
MeHbIIEeH Mepe ABYX OObEKTHBOB B IO MEHBLIEH Mepe OHOW KOMIIOHOBKE OOBEKTHBOB, 00XOMS
RGGB-orpannuenne ¢unbtpa baliepa myreM cnenmuaabHOrO BBIAENEHHUS MO MEHBbIIEH Mepe
IBYX 00yacTel MOBEPXHOCTH CEHCOPA MO MEHbLIeH Mepe IBYM OOBEKTHUBAM, IPEAHA3HAYECHHbBIM
IUISL TIPOTTYCKAHMS PA3HBIX CIIEKTPAJbHBIX AMana3zoHoB. OIUH U3 MPUMEPOB BAPHAHTOB MOKA3aH
Ha ¢ur. 2a u 2b. Ha ¢ur. 2a u 2b nokazana KOMIMOHOBKa OOBEKTHUBOB 4, NUMEIOLIAst IepKaTelb 5
U HECKOJIbKO OOBEKTHUBOB 6 (311eCh MoKa3aHbl ABa 00bekTHBa). HanpuMep, Kak MoKa3aHO B 3TOM
BapHaHTE HM300pPETEHHUs, €CIM KOMIIOHOBKa OOBEKTHBOB CONEPXKUT IBAa OOBEKTHBA, OIUH H3
KOTOPBIX HMEET MHOTOAMAIMA30HHBIM (UIBTP C HECKOJBKHIMH TOJOCAMH MPOMNYCKaHHs B
mnanazoHax NIR (Ommwkuuilt undpakpacusiii), G (3enensiit) 1 UV (ynprpaduoner), a apyroiu
UMeeT MHOTOAMAIMA30HHBIH (PUIBTP C HECKOJBKHUMH IMOJIOCAMH IPOMYCKaHUs B Auama3oHax R
(kpacaoMm), G (3eneHoM) u B (cuHeMm), kamepa MOXKET 3aXBaThlBaTh 1O MEHBIIEH Mepe 5
CHEKTPAIbHBIX AMANA30HOB MM AaKe 6 CHEKTPAIbHBIX AUANA30HOB MU3NYYEHUs, eClu (PUiIbTp
IUIS 3€JICHOTO CBETa B KaXKIOM OOBEKTHBE MPOIYCKAET CBET CBOErO, OTIMYHOIO OT JPYroro
O0OBEKTHBA, YU4aCTKa 3€JIEHOH 00nacTH cnekTpa. Mcrnoap3oBaHne YeThipeX OOBEKTHBOB C OJHUM
CEHCOPOM, KaK MOKa3aHO Ha (ur. 2¢, MO3BOJIUT 3aXBaThIBATh A0 12 pa3aMUHBIX CIIEKTPAIbHBIX
IMara30HOB U3JIy4YEHHUS C MPUMEHEHHEM €IMHCTBEHHOT'O CEHCOpa.

CeHCOppl B COBpPEMEHHBIX KaMepax oO0JIaaroT AOBOJIBHO BBICOKOH paszperaromeit
criocobHocTeio, cerHcopel APS-C (Advanced Photo System tunm —C) uMeroT paspemaroiyro
cnocoOHocTh A0 24 u 28 wmeramukcenedn (Mm), cencop Full Frame mmeer paspemaromnyro
crocobHocth 36 Mn u nmaxe 50 Mm). Paspemaromas cmocoOHOCTb, TIOAEPKUBAEMAsT STHMHU
KaMepaMH, MPOJ0JIKAET PacTH, U MOYKHO BIIOJHE OOOCHOBAHHO MPEATIOJIOKHTh, YTO B OyAyIieM
Takue KaMepbl OyAyT NOIAEpKUBATH eIle OoJjiee BBICOKYI pa3pellarollyid CHOCOOHOCTb.
AHanorn4yHo, mporpecc B 00JaCTH TEXHOJIOTHI M MaTepHaJOB UL CO3AaHUs OOBEKTHBOB, Kak
MO’KHO BHUJETb Ha MPUMeEpe MHOTHX KaMep B COCTaBe CMAapT(POHOB, MO3BOJIET UHTEIPUPOBATH
BBICOKOKAUECTBEHHbIE OOBEKTHBBI MAJIOTO TUAMETPA, MO3BOJISIOIINE 3aXBATHIBATh H300PaKEHHS
C BBICOKOH paspernaromei CnocoOHOCTHIO.

IIporpecc B TEXHOJOTUH TOKPBITHH OOBEKTHBOB M ONTHUYECKOHN (PUIBTPAIMN MO3BOJISIET
co3naBaTh 3(PQPEeKTHBHBIE CBETOGMIBTPHI C HECKOJIBKUMH IOJIOCAaMH Tmpomyckanus. OmHako
NOJIy4eHHe HM300paKEeHHH B PasHBIX JIMHAX BOJH IOCPEACTBOM EIWHCTBEHHOTO CEHCOpa B
ONHON Kamepe, co3maer mnpobieMbl oOecriedyeHus COAJAHCHPOBAHHOW SKCIO3UINH, Kak
nonpobHO ommcaHo Huke. Hampumep, B HEKOTOPBIX ciydasx, ontuMaibHbil F-cron mms MK
CBEMKH MOJKET ObITh Ha | miM 2 «CTOMOBY» (B 3aBUCHMOCTH OT AMANAa30HAa CbEMKH) MEHbLIE
onTUMaNIbHOTO F-CTOT 111 CHEMKH BUIUMOTO H300pakKeHHUsI.

Hacrosmee nzoOpereHue Mmo3BOJISIET HCMONB30BATh BCE 3TU TEXHOJOTMU, KOMOMHHPYS
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UX A OCTIXKEHHS 3(PPEKTHBHOIO M SKOHOMUYECKH JOCTYITHOIO TEXHHUYECKOTO PpEIleHUs,
00J1aar01Iero NCKIFOUNTENBHO BBICOKUMH Kau€CTBOM U TOUHOCTBIO, IOCPEICTBOM ITPUMEHEHHS
WHHOBALIMOHHBIX, HO BCE JK€ MPOCTHIX B PEATN3ALUN TEXHUIECKUX PEIIEHHH.

Hacrosiee n3o0peTeHne OTHOCUTCSI K KOMIIOHOBKE OOBEKTHBOB, COAEPIKaIIed KOPITYC,
Ha KOTOPOM YCTAHOBJICHBI IO MEHbILIEH Mepe Ba OOBEKTHBA C NMPAKTHUYECKU HWACHTUYHBIMH
Kpyramu mn3o0paxxeHuss 1 (OKyCHbIMU paccTostHuAMU. OObekTuBbl (Hampumep, 2, 3, 4, 5 uin
nake 8) BBIMOJHEHBI C BO3MOXKHOCTBIO TMPONYCKaTh pa3jM4YHbIE JAHANAa30HbI CIIEKTPa
3JIEKTPOMATHUTHOTO H3JIy4eHHs uepe3 (UIbTPbl C OAHOHW WJIM HECKOJBKUMH MOJIOCAMHU
NPOMYCKaHMsI, KOTOPbIE PACIOJIOKEHBI TEepPeN MM MEXIy OOBEKTHMBAMU M CEHCOPOM KaMephbl,
WIA BBINOJHEHbI B BHAE TOKPBITHS Ha OObeKkTHBE (MM HAa OJHOM M3 €ro ONTHYECKUX
KOMITOHEHTOB).

KommoHoBKa 00BEKTHBA, COTJIACHO HACTOSIIEMY H300peTeHnto, ycranosieHa Ha DSLR-
win Oe33epKalbHON KaMepe, WUMEIOINeH IeprkaTtelb Ui CMEHHBIX OOBEKTHBOB, C LEJbBIO
CO3/1aHUsT BBICOKOTOYHOH, HO HEAOPOTOll MHOTOCIEKTPaIbHOU Kamepbl. COTIIACHO HACTOSIIEMY
n300pEeTEHNI0, HECKOJIBKO KOMIIOHOBOK OOBEKTHBOB MOTYT HCIOJB30BAThCA C OJHON KaMepoii,
3aMEHsII KOMIIOHOBKH OOBEKTHBOB B COOTBETCTBHH C TOTPEOHOCTSIMH TMOJB30BATEISI U
KOHKPETHBIM npujioxkeHrneM. [1o1b30BaTeNb MOKET CHUMATh MHOTOCTIEKTPAJIbHBIE H300PasKEeHHSI
B 8 mim 12 nuamasoHax CrekTpa ¢ OOJIBIIOTO PacCTOSIHHS, a 3aTeM 3aMEHSTh 3TY KOMIIOHOBKY
OOBEKTUBOB HA KOMIIOHOBKY OOBEKTHBOB ¢ Oojbluei riyOuHOW (OKyCcHpOBKH 1iisi Oolee
noaApoOHOTo (OJIU3KOT0) PacCMOTPEHUsI OOBEKTA B TEX JK€ CAMBIX WJIM B JAPYTUX CHEKTPATbHBIX
aunanazoHax. [ MOKOCTh 3aMEeHbI KOMITIOHOBOK OOBEKTHBOB, COTJIACHO HACTOSIIEMY H300PETEHHIO,
MIO3BOJISIET JIyUIIEe UCTIOIb30BATh MHOTOCIIEKTPAJIbHBIA aHAJM3 MPH YIAJIEHHOM HaOJIOIEHUH 32
CEJIbCKOXO3SHCTBEHHBIMU OOBEKTaMH, B MEAMLIMHCKUX HCCIENOBAHUSIX WIIM JPYTUX HAYYHBIX
NPUIIOKESHUSX.

CornacHo HacrosiieMy HW300pPETEHHIO, KaMepa IIOJIHOTO CIIEKTPa HCIOJB3YETCsl C
yKa3aHHOW KOMIIOHOBKOW OOBEKTHBOB. B Takol kamepe NOJHOrO CHEKTpa CEHCOp KaMephbl
SKCMOHHUPYETCS CBETOM ¢ O0JIee IUPOKOM CIIEKTPaIbHBIM AUANA30HOM, YeM BUIMMBII THANa30H
cnekrpa, mubo B cBsi3u ¢ orcyrctBueM YB-UK-¢unbrpa, mubo B pesynbprare yoaleHUs TaKOro
¢bunbTpa, ecnu OH ObLT MEPBOHAYAIBLHO YCTAHOBJIEH U3TOTOBUTENEM, JTHOO B PE3yJIbTaTe 3aMEHbI
€ro IpyruM GUIbTPOM, MPOIMYCKAKOIINM CBET B O0Jiee ITUPOKOM CIIEKTPAIBHOM JHATIa30HE.

CornacHo HacrosieMy N300pETeHHIO, KOMIIOHOBKA OOBEKTUBOB COIEPIKHUT 10 MEHbINEH
Mepe nBa oObekTuBa. Il MOCTWXKEHMS HAWIYYLIETO BO3MOJKHOTO COTJIACOBAHHS MEKIY
n300paKeHMsIME OT IBYX (Wim Oojiee) OOBEKTHBOB M OOECTIEUEHHsST BO3MOKHOCTH TIOJHOTO
UCTIOJIb30BAHMU CEHCOpPa KaMepbl, COTJIACHO HACTOSIEMY H300PETeHUIO Npeasaraercs psin

Pa3IUYIHbIX paCHOJ'IO)KeHI/Iﬁ KOMIIOHCHTOB.
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BonpmuHcTBO DSLR- 1M O€33epKanbHBIX KaMep C AepKaTesisIMH CMEHHBIX OOBEKTHBOB
UMEIOT CEHCOPBI Pa3IMYHOro pasmepa. Paspemaromasi cnocobnocts 12, 16, 24 wumm 50
METanuKCeled MOKET U3MEHSTBCSL OT CEHCOPOB pa3MepoM Jlaxke MeHblue, 4eM 17,3 MM X 13 Mm
(Micro Four Thirds) no Takux Oonpmmx ceHcopoB kak 36 MM X 24 mm (Ilomneiii xanmp (Full
Frame)). Hanpumep, Sony Alpha 5000 umeer cencop APS-C 232 mm x 154 mwm. [{ns
MOJIYYEHHUS ABYX M300paKeHUH MIEHTHYHBIX, HACKOJIbKO 3TO BO3MOJKHO, Yepe3 aBa OOBEKTHBA
HA OJHOM U TOM € CEHCOpEe, MPENNOUTUTEIbHO YCTAHOBUTH OOBEKTHBBI TOYHO TMeEpPen
CEeHCOpOM, Koraa (OKYCHBIH LEHTP KakIOro W3 OOBEKTHBOB pAaCIOJaraercs TOYHO Mepen
LIEHTPOM y4YacTKa CEHCOpa, KOTOpbIH eMy cooTBeTcTByeT. OIWH U3 IpPHUMEpPOB TaKoro
pacrionioskeHust okasaH Ha ¢ur. 3. Ha ¢ur. 3 nokasan ceHcop 7 ¢ nByms oObekTHBaMHu 8 Ha
HeM. Kaxnbiii oObekTHB 8 yCTaHOBJIEH Tak, 4TO ero ()OKYCHBIH LEHTP PACIOJIOKEH Mepen
LIEHTPOM COOTBETCTBYIOIIEH 3TOMY OOBEKTHBY IOJOBHHBI CE€HCOpa. TakuM oOpasoMm, pasmep
CEHCOpa MPECTABIIICTCS PEAIbHBIM OIPAHUYUTENEM Il pa3Mepa OOBEKTHBOB, KOTOPBIE MOTYT
OBITh HCIOJIB30BAHBI, TIOCKOJIbKY, (HAIIPHMEP) €CIU HYXKHO NMPUMEHHUTH J1Ba OOBEKTHUBA Tepen
ceHcopoM 23.2 MM X 15.4 MM, 5TO O3HA4aeT, 4YTO MAKCUMAJbHBIA AHAMETP OOBEKTHBA MOXKET
ObiTh He Oosee 11.6 MM (TIOJOBMHA TOPH3OHTAJIBHOrO pasMmepa ceHcopa). Ecimm HykHO
UCTIOJIB30BATh YEThIpe OOBEKTHBA, TOTAa MAKCUMAJIbHBIN AMaMeTp OObEKTHBOB MOXKET OBITh HE
Oompme 7.7 MM (TIOJIOBMHA BEPTUKAIBHOTO pasMepa CeHcopa, ucnonb3yromero 11.6 mm x 7.7
mM). Cum., Harpumep, ¢ur. 4, rae mokasaHbl YeTbipe OOBEKTHBA 11, YCTAHOBJIEHHBIX Ha OJHOM
ceHcope 10, Tak 4TO (POKYCHBIH LEHTP KaKAOro OOBEKTHBA HAXOAWTCS Tepen LEeHTpoM 12
COOTBETCTBYIOIIEH YeTBEPTH CEHCOpa.

Jdnsa Toro droObl Takoil BapwaHT ObuT 3(P(EKTUBHBIM, KaXXABIH H3 HEOOIBLINX
O0OBEKTHBOB JOJDKEH MPEACTABISITh HA MOBEPXHOCTH CEHCOPA KPYT N300paskeHUs] AUAMETPOM 10
meHbined 13.923 MM (pasmep auaroHanw mnpsMoyroibHuka 11.6 MM X 7.7 MM) C LenbiO
MOJIHOCTBIO 3aKPBITh BbIJENEHHBIN €My ydacTok ceHcopa. OOHAKO COTrJIAaCHO HACTOALIEMY
n300pETEHUI0 TaKOe OTPAHMYEHHUE MOXKHO IMPEOAOJIETh MO MEHBIIEH Mepe ABYMS Pa3UMYHbIMU
cnocodamu. OauH U3 CrOCOOOB COCTOMT B HCIOJBb30BAHUM JUIA KaXKIOTO U3 OOBEKTHBOB
cucTeMbl 000PAYNBAIOIIUX MPU3M, YaCTO MPUMEHSEMON B OMHOKJISIX M TOKa3aHHOM Ha ¢wur. 5.
Takast cuctema 000paYMBAIOIIMX MPHU3M COIEPKUT CMEIIEHHbIE TPU3MBL, CIEACTBHEM YEro
SIBJIIETCSI XOPOILIO BCEM M3BECTHAs «M30THYTask» (opma MHOTUX OmHOKeH. Takass KOHCTPYKIIHS
MO3BOJISIET ~ HMCIIOJIb30BaTh OOBEKTUBbI HAMHOro  OoJsibliero  auamerpa  (MIPakTHYECKH
HEOTPAaHMYEHHOTrO pa3Mepa), TOorma Kak OKYJsp MOHOKYJSIPHOTO JJIEMEHTa C CHCTEMOM
000pauMBaIOIINX MPHU3M TIOMEIIEH B JAepKaTelb sl CMEHHBIX OOBEKTHBOB B COCTaBE KaMephl U
obpaieH k cercopy. Takum obpaszoMm, nzobpakeHus, 3axBadyeHHbIe 00beKTHBOM 13, mpoxonsr

yepe3 cucremy 14' obopauynBaromux mpu3M K okyJusipy 14 u 3areM k cencopy 15. Ota cucrema
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000pauMBAOLINX MPHU3M MOXKET B KAa4eCTBE aJbTEPHATUBBI OBITh PEAM30BaHA B KAXKIOM H3
IPYTUX PacCMaTPUBAEMBIX 3[I€Ch BAPHAHTOB.

Hpyroii, u Oojee MPeaNnOYTHTENbHBIH, CMOCO0 COrJIACHO HACTOSIIEMY H300PETEHHIO
COCTOMT B YyCEYEHUH, «OOpe3aHmm» KpaeB COcCemqHUX OO0bekTHBOB. Kpas OkpykHOCTEH
H300paKeHMs, MPOXOSIIUX CKBO3b OOBEKTUBBI, HEOOXOIUMO B KOHEYHOM UTOT'€ OTCEUb, YTOOBI
NpeaoTBPaTUTh He3(p(PeKTUBHOE HANOKEHHE OKPYKHOCTEH H300pakeHHsT HA TOBEPXHOCTH
ceHcopa. bnaromaps ycedeHMIO HaKJIaIbIBAIOIIUXCS OIWH HAa APYrod KpaeB M300payKeHWH OT
OOBEKTHBOB HACTOsIIee H300pPETEHHE TMO3BOJIIET HCIOJB30BaTh OOBEKTUBBI  OOJBIIETO
auaMeTpa. JTO MOXKHO BHIETh Ha (ur. 6a, rae MOKa3aHO NPUMEHEHHe OOBEeKTHBOB 16,
BBICTYTIAIOIINX 32 Kpas ceHcopa 17, 4TO MO3BOJIAET UCIMOJIB30BATh BCIO TUIOIIAb MOBEPXHOCTH
sToro ceHcopa. Ha ¢wur. 6b MoxHO BUIETh caMu yceueHHble 00bekTuBbl 16. OHM yCedeHbI 1o
COBMEIIEHHBIM KpasiM 19 orceuenns. Kak MoxHO BuaeTh, HeHTPbI 20 0OBEKTUBOB PACTIOIOKEHBI
HAJl LEHTPaMH COOTBETCTBYIOIIUX TOJIOBHH CEHCOpa. B moka3aHHOM mpumepe Uil TAaKOTO XKe
ceHcopa tuna Sony APS-C pazmepom 23.2 MM x 15.4 MM yceueHne HaKIaabIBAIOLIUXCS] OUH HA
APYro# KpaeB IBYX CMEXHBIX OOBEKTHBOB IO3BOJISIET UCTIOIB30BATh OOBEKTUBBI AUAMETPOM JI0
15.4 mm. Korna uetsipe oObekTHBa (HE MOKa3aHbl) COOpaHbl B OJUH KOMIIOHOBKA OOBEKTHBOB,
MOKHO HCIIOJIb30BaTh OOBEKTHBBI auamerpoM no 11.6 mm. Takum oOpaszom, Hacrosiee
n3zo0Operenne npemnaraer 3¢GQEeKTUBHbIE CHOCOOBI NMPEOOJICHUS PAa3MEPHBIX OrPaHHYEHHH
00BeKTHBOB Oe3 yuiepba sl pacnoJioKeHUs] OOBEKTUBOB TMepes] [EHTPAMHU COOTBETCTBYIOLIUX
YYaCTKOB CEHCOpA.

Hacrosimiee m3oOpereHue takke mpemiaraer 3¢QexkTuBHbIe CrocoObl cOaNaHCUPOBATH
YPOBHU 3KCIIO3ULIMH Ha Pa3HBIX OObEKTUBAX, BXOASIINX B KOMIIOHOBKY OOBEKTHBOB. IToCKOIBKY
HEBO3MOJKHO YCTAHABJIMBATH BPEMS SKCIO3UIMU HE3aBHUCHUMO Ui KaKIOro OOBEKTHBA B
KOMIIOHOBKE OOBEKTHUBOB M MOCKOJIBKY YyBCTBHUTEIBHOCTh CEHCOPA MOXKET BapbUPOBATHCS IMPH
SKCMOHMPOBAHUH CBETOM B PA3HBIX Y3KHX U LTUPOKUX CIEKTPAIbHBIX THANA30HAX, MOXKET OBITh
HEoOXoIMMO cOaTaHCHPOBATh YPOBHHU 3KCIO3UIMU Pa3HBIX OOBEKTHBOB. Hampumep, B Takom
ciy4dae sl TOCTIDKEHHsI COaJIaHCHPOBAHHOM SKCMO3MIMM U BO M30ekaHWe M30BITOYHON HIIH
HEIOCTATOYHON HKCIO3MLIUU OJHOTO MJIM BCEX M300paKeHUH ONTUMAJbHBIN pa3mep auadparMsl
(F-stop) nmnst 3axBara uH(ppaKpacHOro HU300pakeHUs MOeT Obith Ha | wuimm 2 enuHULBI (B
3aBHCHMOCTH OT 3aXBaTbIBAEMOTO [HAala30Ha) MEHbIIE, YeM /s 3axBaTa BUAMMOIO
u3obpaxkenus (Harpumep, F8 mns sunumoro ceera npotus F5.6 msa OmmkHero nH(ppakpacHOro
ceera nuanazoHa 800 wm, u F11 nmns Bupmmoro cmera mnpotuB FS.6 mist OnukHEro
uHppakpacHoro ceera amamazona 950 HM). Ecnm skcmosuius pasHbIX OOBEKTUBOB HE
cOaaHCUpOBaHa, OJHO U3 TMOJYYEHHBIX HM300paKEHUH MOMKET OKa3aTbCsl HEIOCTATOYHO

SKCMOHUPOBAHHBIM (CIUIIKOM TEMHBIM), JHOO Apyroe (B cCiydae KOMIIOHOBKH OOBEKTHBOB,
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coOpaHHOW M3 JABYX OOBEKTHUBOB) H300paKEHHE MOKET HMETh H30BITOYHYIO 3KCHO3ULIUIO
(cnumkom ceetiioe). Hacrosiimee u3o0pereHne mpemiaraeT TPU BO3MOXKHBIX CIIOC00a perieHust
npobnemMbl OalaHCHPOBAaHUS SKCMO3UIMU. [lepBbIii croco® COCTOMT B Pa3IMYHON YCTaHOBKE
UpucoBO amadparMel Ui KaKIOTO W3 OOBEKTHUBOB, T.€. B YCTAHOBKE CBOEH, KOHKPETHOM
BenmunHbl auagparmel (F-cron (F-stop)) miast kaknoro u3 oOBEKTUBOB B COOTBETCTBHU C TEM,
KaKOH CHEeKTPaJbHbIA AMAMA30H U3JIyYEHHs] MPOMYCKAeT 3TOT KOHKPETHBIH 0OBeKTHB. B 3TOM
BapuaHTe 0OBbEKTUB Ui MH(ppakpacHoro auanaszoHa 800 HM Oynmer mMeTh pasMmep AuadparMsl
F8 umn F5.6, ecnu cocenuuii ¢ HUIM OOBEKTUB MPEACTABISIET CO00H OOBEKTUB ISl 3 BUIUMBIX
nunanazoHoB (Mexxay 400 HM — 700 HM), Toraa Kak 3TOT OOBEKTHB JJIsl BHIUMOIO CBeTa Oyner
umerhb pasmep nuadparmel F8 wmm F11.

Bropoe pemeHne corjacHO HacTOSIIEMY HM300PETEHHIO COCTOMT B J00aBICHUU
MIOKPBITHS UITH (PUIIBTPA ¢ HEHTPATBHOHN TUNIOTHOCTHIO K OOBEKTUBY U BUAUMOTO CBeTa. Takoi
HEUTpaNbHBIH  (UIBTP PABHOMEPHO YMEHBINAET WM MOTUPHUIMPYET HMHTEHCHBHOCTD
COCTaBJLSIIOIIMX CBETa CO BCEMH [UIMHAMH BOJIH WJIM LBETaAMH, HE MEHSS OTTEHKOB
BeTonepenayn. Takoi (GUIBTP MOXKET ObITh MCIMOJB30BAH Ui YMEHBIIEHUS MHTEHCHBHOCTH
CBETa B HYXXHOW CTENEHHU Ui JOCTWXKEHUs Tpedyemoro OanaHca mexny obObektuBamu. bornee
CJIOKHOE€ U JOPOTOCTOSIIIEe TEXHHYECKOE pEIIeHHE COCTOMT B TOM, 4YTOOBI MO3BOJHUTH
HE3aBUCHMO YCTaHABJIMBATH pa3Mep UPHCOBON muadparmsl Ui KaKAOrO U3 OOBbEKTUBOB. JTO
MeHee MPEANOYTUTENBHOE PELIeHHE, TIOCKOJIbKY pa3Mep UpHCOBOH auadparmbl He (GPUKCHPOBAH.

Hacrosmee n3oOpereHne Takke MpemiaraeT OBa NPAKTUYECKUX CIIOCO0a peIIeHus
[JIABHOW MpoONeMbl 3axBaTa MHOTOCIEKTPAIbHBIX HM300paKeHMH C  HCIOJIb30BAHUEM
€IMHCTBEHHOTO CEHCOpa, KOTOpasi COCTOMT B XPOMATHUECKOW abeppauuu. XpomaTHyecKas
abepparus, U3BECTHAs TAK)KE KaK LBETHAs] OKAHTOBKA» WJIN «ITyPIypHAs OKAHTOBKAY, SIBJIETCS
oOmreii mpoOneMoil B onTuke. XPOMaTHUECKYIO abeppaliio BBI3bIBAECT JUCHEPCHs B JIMH3AX H
0OBEKTHBAX, KOTJAa CBET PA3JMYHOrO IIBETa PACIPOCTPAHSETCS C Pa3HBIMH CKOPOCTSMHU IPH
MPOXOXKACHUH 4epe3 OOBeKTUB. DTy mpodjeMy cxemMaTndHO wWumoctpupyer ¢ur. 7. 3mech
MOJKHO BHJIETb, YTO OOBEKTUB 21 pa3mensier CBET Ha TP CIEKTPAIBHBIX OOJIACTH — KPacHYHo 23,
3eneHyl0 24 u cuHioro 25, OpgHako Ha O9TOH MIIIOCTPAllUM TOJBKO 3€leHbll cBeT 24
chokycupoBaH Ha ceHcope B (okajbHOUW TIockocTH 22, Xpomaruyeckas adeppauus
NPOSIBIISIETCST OCOOGHHO CHJIBHO, KOrzja cuctemMa paboTaeT B INHPOKOM CHEKTPAIbHOM
nnanazoHe. OOBEKTHB, CIIOCOOHBIH KOPPEKTUPOBATh B (POKYCHPOBATh N300PAKEHHSI B BUAMMOMN
obnactu cnekrpa (400 M — 700 HM), He OymeT CrOCOOEH PeIuTh MPOOIEeMy XPOMATHYECKOH
abeppauuu B nuanaszoHe umH BoJH OT 200 HM nmo 850 HM u mupe. XOTS KOMIIOHOBKA
0OBEKTHBOB, coOpaHHass u3 OoNbIIOrO 4YHCIa OOBEKTHUBOB, TMPOMYCKAET pPAa3JINYHbIE

CIICKTpPAJIbHBIC AHUAIIA30HbI 4YE€PE3 HE3aBHUCHUMBIC OOBEKTUBBI M 3aXBaTHIBAET I/1306pa)KeHI/I$[ Ha



22

pPa3HBIX yYacTKaX IUIOCKOCTH CEHCOpa, HEOOXOIMMO KOPPEKTHPOBATH XPOMATHYECKYIO
abeppalMto, YTO TMO3BOJHTH OCYIMECTBISATh 3(PQPEKTUBHBIA aHATU3  3aXBAaThIBAEMBIX
nzoOpakennit. IIpoGmemy MOXKHO Takke pemarb C HUCIOJIb30BAHHEM CHENHAIBbHOTO
porpaMMHOTO obecneueHust sl o0paboTKM HM300pakeHHsl IMOCJE 3axXBaTa, HO 3TO MeEHee
3¢ (heKTUBHO, YeM periaTh MpodiieMy 10 3aXBaTa H300pasKeHUsI.

ITepBbiit cioco® KOppeKIuu adeppaly COCTOUT B UCTIOJIb30BAHUN B OTHOH KOMITOHOBKE
O6’beKTI/IBOB, HEMHOI0 OTIUYAIUXCA OAWH OT JApPYyroro O6”beKTI/IBOB, TaK YTO Ka)I(I[beI
O6”beKTI/IB aaanTUpoOBaH K NPONYCKAHHUIO CBC€TA B KOHKPETHOM CIICKTPAJIbHOM AUAIla30HE WJIU
Auaria3oHax. HpI/I nogacCp>KaHuu UACHTUYHBIMU JIA O6’beKTI/IBOB yriia 3p€HHdA U Kpyra
1/1306pa>1<eH1/I$1, KOHCTPYKLHIO O6’beKTI/IBOB U3MEHAIOT AJIA OJOCTHIKCHUA I/II[eHTI/ILIHOI\/'I FJ'IY6I/IHI:;I
(OKYCHUPOBKH. DTO MOXKET CAENaTh CIELUAINCT B AAHHOW OOnacTu TexXHHKH. BTopoii cmocobd
pemeHuss TPOOJIEMBbI TPOAOJBHOM XPOMATHYECKOW abeppalii COCTOMUT B TOM, YTOOBI
PacCroJIOKUTh O6’beKTI/IBbI B KOMIIOHOBKE O6’beKTI/IBOB B pPa3HbIX IINIOCKOCTAX, T.€. Ha pPa3HbIX
pacCTOSIHUAX OT CEeHCOpa, Kak moka3ano Ha ¢ur. 8. B sTtom mnpumepe oObekTHB 26,
MPOMYCKAIOIINI 3€JIeHbI CBET, pacroJiockeH Ommke K ceHcopy 27, a oObektuB 28,
MPONYCKAOUINNA KPAaCHBIN CBET, PACIOJIOKEH Aajiblie OT ceHcopa 27. IIpu TakoM noaxoae Touka
29 ¢okyca nmns 3eneHoro ceera W Touka 30 (okyca ans KpacHOro CBeTa COBMAAAOT C
(pOKaNBHOM TUIOCKOCTBIO CeHcopa 27. DTO SBISETCS NPOCTBIM M TMPAKTHYHBIM CIOCOOOM
peuicHuA HpO6J’I€MbI npru HUCMOJb30BAHUHU HACHTUYHBIX O6’beKTI/IBOB. VYcraHoBka O6”beKTI/IBa,
MPOMYCKAIOIIEr0 3€JIEHbIH U YJIbTPa(pHOJETOBBIA CBET, ONIKE K CEHCOpY, 4YeM OOBEeKTHBA,
NPOMYCKAIOIIEro CBET B OmkHed WHQpakpacHON 0OIacTH CHEKTpa, MO3BOJSET MOJYYHTH
UICHTUYHBIE C TOYKH 3PEHMs pasMepa M yriia 3peHHs] HU300paKeHHs], YTO BaKHO Ui aHAJIH3a
U300paKeHHH MOCie CheMKU.

s 5¢¢GeKTHBHOrO HMCMOJIB30BAHUS BCEH TUIOIMIAAN TOBEPXHOCTH CEHCOpa HACTOsIIIee
n300peTeHne mpeiaraeT HeCKOJIBbKO CIIOCOOOB MPENOTBPAIICHUS HAJIOKEHNSI OOHON Ha IPyroi
OKPYKHOCTEH M300parKeHusl, MPOIIEAINX Yepe3 OOBEKTUBBI, U CMEIIUBAHUS 3TUX OKPYKHOCTEH
Ha IJIOCKOCTH ceHcopa. OOuH U3 CrocoOOB OJIOKHUPOBAHMS TAKOTO CMELIMBAHHUS COCTOUT B
UCTIOJIb30BaHNH (PH3UUECKUX MEPErOpOOK, YCTAHABIMBAEMBIX Mexy oObekTrBamMu. Ha ¢ur. 9a
u 9b MOKa3aH MpUMEP OAHOI0 M3 BAPUAHTOB KOMIIOHOBKHU O6’beKTI/IBOB Ha COOTBETCTBYHOLIHUX
VIOPOIIEHHBIX BHIAaX crmepend U cOoky. JlBa oObekTHBa 32 yCTAHOBJIEHBI B KOMITOHOBKE
00BeKTUBOB mepen ceHcopoM 3 1. Mexkny oObeKTHBaMU pacrojiokeHa Gpu3ndeckasi meperopoiKa
IUTSE YMEHBIICHUS VJTA TIPEIOTBPALICHUST HAJNIOKEHUs U300pakeHul, (PUKCUPYEeMBbIX CEHCOPOM
31. Takass TOHKash MEPEropoakKa WM HECKOJbKO TMEPEeropooK (B 3aBUCHMOCTH OT YHCIHA
0OBEKTHUBOB, BXOASIINX B KOMIIOHOBKY OOBEKTHBOB), IOMEIIEHHBIX MEPIEHIUKYISIPHO CEHCOPY

TOYHO MO TIpaHHULIAM YYaCTKOB CCHCOpA, CHEHUAJIbHO BbIACICHHBIX IJIA O6’beKTI/IBOB,
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YCTAHOBJIGHHBIX HaJl 3THUMH YYaCTKaMH, NPENOTBPALIAIOT CMEIIWBaHHE HM300pakKeHWH W Ha
NPAKTUKE «OTCEKAIOT» YYACTKH OKPYXKHOCTeH H300pa’keHusi, rae Morjio Obl MPOUCXOIUTH
cMeIInuBaHue. B HEKOTOPBIX Cilydasx, r7ie B KaMepe UCTIONb3YeTCs MEXaHUIECKUN 3aTBOP MEXKITY
OOBEKTHBAMH U CEHCOPOM, NPEANOYTUTENbHO HCIOJB30BaTh COYETAHHE [BYX WIJIH BCEX
OTIMCAHHBIX BBIIIE CPEICTB NMPEAOTBPALLECHHS HAIOKEHHS N300paskeHU.

Hpyroit npakTudeckuii cnocod (QHU3MUECKOro «OTCEYEHMs» TPaHHL H300paKeHMHs],
KOTOpPBIE MOTJI Obl CMEIIMBATHCS, 3aKIIOYAETCS B HAHECEHUH MOKPBITUS HA OOBEKTHBBI MIIH B
CO3/IaHUU «OKHa» MEXKAY OOBEKTHBAMH U CEHCOPOM. Takue «OKHa» WJIN YYaCTKH MOKPBITHS
NPSIMOYTOJIBHOM (POPMBI MPENOTBPAIIAOT NOMAAaHNE CBETA, KOTOPBIH MOT ObI CMEIIMBATHCS, HA
cencop. [lpumep omHoro u3 BapuaHTOB mpencrasieH Ha ¢ur. 10a u 10b, rme mokasaHa
KOMIIOHOBKY 0OBeKTHUBOB 34, coOpaHHas U3 IByX OOBEKTHBOB MM OKYJsIpoB 35. Kak mokaszaHo
Ha ¢ur. 10a, CBeTOBOW MOTOK, BXOMALIMHA Yepe3 OAMH OKYJsp (ONTHYECKHH 3JIEMEHT,
OmKaWIMiA K CEHCOPY), CONEPXKHUT JIydH, MOMAJaroIlue BO BTOPOH OKYJSAp, BBI3bIBAS
HekesarenbHoe cMemrBanne. COTJIacHO Pa3IMYHbIM BapHAHTAM HACTOSIIErO U300pETeHNs, KakK
noka3aHo Ha ¢wur. 10b, Obn noOaBIEHBI OTCEKArOIIME OKHA 36 U MPENOTBPAIICHUS TAKOTO
CMEIINBAHUSL.

ITockonpKy M300pa’keHUs], MPOLIENIINE CKBO3b HECKOJNBKO OOBEKTHBOB, OOPa3yOIINX
KOMIIOHOBKY OOBEKTHBOB, OKAHUMBAIOIIUXCS HA PA3HBIX YYaCTKaX OJHOTO M TOTO K€ CEHCOopa,
UX COXPAaHSIOT B KOHEYHOM HTOre OOK O OOK W/MIIM OJHO HAX APYTUM U COXPAHSIOT B OJHOM
datine, B modom dopmare (JPG, RAW wu T.1m), nmomaep>kuBaeMOM KaMepoH, B KOTOPOWi
YCTAHOBJIEHA KOMIIOHOBKY OOBEKTHBOB.

Hacrosmee wu3o0peTeHne Takke OTHOCHUTCS K MOOWJIBHOMY MHOTOCIEKTPAIbHOMY
YCTPOWCTBY MJIsl 3axBaTa HW300pakKeHWH, HMEIOIIEeMy 110 MEHbBLIEH Mepe IBe Kamephl,
UHTETrPUPOBAHHBIE C MOOMIIBHOM MPOLIECCOPHOH maTGopMoi s 3aXBaTa MHOTOCTIEKTPAJIbHBIX
n3o0Opakennit. Kaxxnast kamepa comepskuT 10 MEHbIIEH Mepe OIUH CEHCOp, MHTETPUPOBAHHBIH C
yKa3aHHOW miatopmoil, OObEKTUB M 1O MEHbIIEH Mepe OOMH MM HECKOJBKO (PUIBTPOB C
HECKOJIbKUMHU TI0JIOCAMH MTPOIMYCKAHUS, TMPOTMYCKAIOIIUX 110 MEHBIIEH Mepe OINH CIEKTPaTbHBIN
IMara3oH BUIMMOTO CBETa W IO MEHbIIEeH Mepe OIWMH CHEeKTPAJbHbIA AMANa30H HEBUAMMOTO
(bmxHero wWHQpPaKpacHOro WM ONMKHEro YJIbTPaQHUOJETOBOrO) CBETa K CEHCOpY. JTH
OOBEKTHBBI UMEIOT TI0 CYIIECTBY UAEHTUYHOE (POKYCHOE PAcCTOSTHHE, MO CYIIECTBY UACHTHYHOE
TI0JIE 3PEHUS U 0 CYIIECTBY HISHTHYHBIE KPYT'H N300pakeHHUs Ha TUIOCKOCTH CEHCOpa B Kamepe.
Paznuynble KaMepbl MO3BOJSIFOT MPOXOXKIAEHHE CBETa B HECKOJIbKHUX, MPEATIOYTHUTENBHO TI0
MEHbIIEH Mepe B UYEThIPEX PAa3HbIX CIIEKTPAIbHBIX AMANA30HAX OT KPACHOTO A0 OJIKHEro
yIbTPadUONIETOBOrO JHara3oHa WM OT CHHEro A0 OmmkHero mHgpakpacHoro auanasoHa. Io

MeHbII et MEpE OAaHa q)OTOBCHbILHKa, NPEANIOYUTUTEIIbHO CHICHHUAIN3UPOBAHHAA q)OTOBCHbILHKa,
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MIOJICBEYMBAET B UyBCTBUTENILHOM JIHANIa30HE, COBIAMAIOIIEM C MOJIOCOH MPOMyCKaHHs PUIbTpa
IUIE HEBUAMMOTO (Hampumep, ONIDKHETO yibTpadHOJIEeTOBOrO WM ONMKHEro MH(PPaKpacHOrO
cera). [IpennodTuTenbHO NOJDKHA OBITh YCTaHOBJIEHA BTOPast (POTOBCHBIIIKA ISl TIOJCBETKH B
BUAMMOM nuana3one. Takoe ycTpoicTBO Al 3axBaTa H300paKEHHSI MOKET OBITh PEATM30BAHO C
UCITIOJIb30BAHUEM HECKOJBbKHX OOBEKTHBOB W/WJIM HECKOJNBKUX CEHCOPOB W/WMJIM HECKOJBKO
kamep. HeoOxogmMo wuMeTh 3aMOMMHAIOINEE YCTPOMCTBO MJIsI COXPAaHEHHs] 3aXBaueHHBIX
u300pakeHnil B BHUAE IBYX COIIACOBAHHBIX (haiiyioB win B Buae oxHoro (aiima. OOBIYHO
MOOWJIbHBIE  TMPOLECCOpPHBbIe TUIATGOPMBI U CMApTGOHBI OCHAIIEHBI 3AMOMHHAIOIIUMU
YCTPOWCTBAMHU PA3JIMYHBIX THUIIOB. BHYTPEHHMM 3allOMHUHAIOIIUM yCTpoHCTBOM U MicroSD.
Hacrosimee wn3oOpereHue ONMMCAaHO HUXKE MPHUMEHUTENBPHO K Kamepam, XOTS B KauecTBe
aJbTEPHATHUBBI OHO MOYKET OBITh PEAJM30BAHO B BHIE IO MEHbIIEH Mepe IBYX OOBEKTHBOB IO
MeHbIIeH Mepe ¢ AByMs (WIBTPaMH, YCTAHOBIEHHBIMH II0 MEHbIIEH Mepe Ha OJHOM
coOHMparoIeM CBET CEHCOPE.

B wactHOCTH, MOOMIBHOE YCTPOWCTBO KOH(PUIYPHUPOBAHO MJISi OCYIIECTBJIICHUS
U(POBOrO COBMEIICHHSI LIBETOBBIX KAHAJOB B MHOTOCIEKTPAJbHBIX HM300pakeHusx. Kamepsl
(mo MeHbImed Mepe JBE) PACIONIOKEHBI M COBMEIISHBI TAKHMM OOpa3oM, 4TOOBI 3aXBaThIBATH
n300paKeHNsI HACKOJBKO TOJIBKO 3TO BO3MOXKHO HJICHTHUHBIX MoJiel 3peHus. PasHble kamepsl
MIO3BOJISTFOT MPOXOXKAEHUE HECKOJIbKHX, MPEINOUYTHTEIBHO IO MEHBLIEH Mepe YeThIpeX pa3HbIX
CHEKTPAIbHBIX JHANAa30HOB CBETOBOTO M3IYUYEHHs OT OJMKHEro MHQPaKpaCHOTO M3JIyYEHHS 10
yIbTPadUONETOBOrO MK OJIMKHETO YIIBTPa(HOIeTOBOTO, YTO MO3BOJISIET — HCIIOJIB3YSI MTOJOCHO-
nponycKkaromue (QUIbTPbl, — BOCHPUHUMATH H3JIyYEeHHE B BBIOPAHHBIX CHEKTPAJIBbHBIX
AMana3oHax B 3aBHCHMOCTH OT MPHIIOXKeHHs. KaMepbl UMEIOT MO CYIIEeCTBY HASHTHYHOE I0JIe
3peHUs] U TO CYLIECTBY HIEHTHYHBbIE KPYI'H H300paXEHHsS B IUIOCKOCTSX CBOHMX CEHCOPOB.
OOBexTHBBI KaMep HMMEIOT IO CYIIeCTBY HUACHTUYHBIE (DPOKYCHBIE PACCTOSHHUS W HEOOJbLINE
UCKaKeHUs. [l MOCTIKEHUs aHAJOTMYHOCTH KPYroB H300pa)KEHHsI Ha IUIOCKOCTH CEHCOopa
OOBEKTHBBI KaMep pAaCIOJIOKEHbI JHOO Ha HEOAWHAKOBBIX PACCTOSHHUSX OT CEHcopa, JHOo
coIepKaT ONTHYECKUI 3JIEMEHT ISl KOPPEKLMH XPOMAaTHIeCKOH abeppaliy, BOZHUKAIOMIEH 13-
3a pa3IM4usl JUIMHHBI BOJIHBI CBETA, IPOXOSIIETO Yepe3 pa3Hble OOBEKTHBHI.

B wactHOCTH, coueTraHuWe IBYX KaMep MO3BOJISIET TMOJYy4YaTb MHOTOCHEKTPAJIbHBIC
n300paKeHMsI C MCIIOJIb30BAHUEM JIBYX Kamep MOJHOro crekrpa (6e3 (GUiIbTPOB MIIM TOKPBITHIHA
s YB-UK-oTceukn), OCHaIEeHHBIX GUIBTPAMH ¢ HECKOJBKUMH MOJIOCAMH MPOITYCKAHUS, WU C
UCTIOJIb30BAHUEM OJHOH Kamepsl Ui BUAMMOIO AHMArNa3oHa JUIMH BOJIH (HampuMmep, ot 400 HM
1o 700 HM) 1 BTOpOH Kamephl 0e3 (PUIBTPOB MM MOKPBITHA AJISI OTCEYKH YIbTPadUOIETOBOTO
u/wnn MH(QPaKpacCHOTO OHAana3oHa, T7e 3Ta BTOpas Kamepa YyBCTBHUTENbHA K TOJHOMY CIIEKTPY

CBETOBOTO W3JIyU€HHs B JHana3oHe JIUH BOJH OT ~350 HM 1o ~1000 HM, (kak OONBLIMHCTBO
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coppemeHHbIXx KMOII-cencopoB it cMapTQOHOB), UTO MPEBPAILAET TAKOE COYETAHHE KaMep B
€IMHYI0 JIETKYI0 BBICOKOKAYECTBEHHYIO B BBICOKONW CTENEHH CHUHXPOHU3MPOBAHHYK U
COBMEIICHHYI0O MHOTOCHEKTPAIbHYI0 MOOWIbHYI0 margopMmy anst 3axBata U 0OpaOOTKH
u300pakeHuil, a TpPU HCHOJB30BAHUM B cOCTaBe cMmapTdoHa Takas miatdopma obiagaer
MHOTOYHCIEHHBIMH (DYHKIMSMH MTPOBOJHON M OECTIPOBOIHOMN CBSI3H.

ITockosbky, BClEenCTBHE HUCHOJIB30BAHUS CEHCOpa ¢ Marpuled baliepa kaxnas xamepa
criocoOHa 3axBaThiBaTh H300paxkeHWe B 3 Y3KHUX JUANa30HAaX, HACTosiiee W300peTeHue
MO3BOJISIET 3aXBaThIBATH MHOTOCIEKTPAJbHbIE M300paKEHUs B HECKOJBKHX — OT HYETBIPEX 10
IBEHAIIATH U Jake OoJiee, CIEKTPAIbHBIX AUANA30HAX MMOCPEACTBOM HECKOJBKHX (OT IBYX IO
4eThIpex) Kamep.

B onHOM W3 BO3MOXHBIX BapHAHTOB HACTOSIIETO M300pETeHHMs, KaK MOKa3aHO Ha (ur.
11, st aHaM3a KOXKH, ABE KaMepbl 4 B S5 MOJUKHBI OBITh TIOMEINEeHbI OJIM3KO OJHA K APYroi B
cmaptdoHe | wiM Ha aHANOTHYHON MOOWIBHON TutargopMme IJisi OJHOBPEMEHHOIO 3axBaTa
m3obOpakennit. Kakmas kamepa mNpennmouTHUTENIbHO [OJDKHA HMETh CIEHHATN3UPOBAHHYIO
ceeronuonnyo (LED) mammy-Bcnbiiky 3, 6, COTIACOBAHHYIO CO CIIEKTPOM MOJIOCHI 3aXBaTa
H300paKeHMsT IS KaXKI0ro GUIbTpa B KaMepe, — Hanpumep, (POTOBCIIBIIIKA KUEPHOTO» LIBETA B
Iuarna3oHe IUTMH BOJH 365 HM — 370 HM [1st KaMepbl OJTMKHETO YIbTPadhHUOIeTOBOTO TUANa30Ha,
U (OTOBCIIBIIIKA BUAMMOTO CBETA JUIs KAMEPBl BUANMOTO Iuana3oHa. [IpeanouTuTeapHo Kakaast
Kamepa MOCTPOeHA TaKKe IS 3aXBaTa M300paKeHUs] B CXOJAHOM CIIEKTPaJIbHOM Juaras3oHe (1o
MeHbInel Mepe 50% HaNoXKeHHsI), 37eChb 3TO IMOKA3aHO KaK 3eJIeHbIH IHama3oH, C LENbo
obecrieuynTh BO3MOXKHOCTh LHH(POBOTO COBMEILIEHHS LBETOB MJIM YaCTOTHBIX HATAa30HOB B
3aXBaUYE€HHBIX M300paKEHUsIX, KaK OMHCAHO BbIIE NMPUMEHUTEIBbHO K YCTPOHCTBY AJIS 3axXBaTa
H300paKEHMSI, UMEIOIEMY KOMIIOHOBKY OOBEKTHBOB.

s obnerdeHus 3axBaTa M300pa’keHMsI C LENbI0 aHAJIN3a KOKU KaMepbl TOJUKHBI OBITh
YCTaHOBJIEHBl Ha CTOPOHE 3KPaHa, YTO MO3BOJUT MOJb30BATEN0 BUAETDH IOJIE 3PEHUs KaMephl,
KaK 3TO JIeNaeTCsl CErOAHs NPU CheMKax cenpu (Kak MOKHO BuaeTh Ha ¢ur. 11). 3axBaueHHbIE
U300pakeHus MOTYT OBITh MPEACTABIIEHbI OOK O OOK WJIM MO OTHEIBHOCTH B 3aBHUCHMOCTH OT
MPEANOYTEHUN MONIb30BATENS.

Wnrerpauns ¢ miaardopmMoii, criocoOHOH 00pabaThiBaTh AaHHBIE, TO3BOJUT PEATU30BAThH
KaK aHaJiN3 CebCKOXO035HCTBEHHBIX ChEMOK, TaK U aHAJIU3 KOXKH, a TAK)Ke OCYLIECTBJISTh aHAJIU3
MOJIYYEHHBIX M300pakKeHUH NpsMO Ha OOPTY M B aBTOHOMHOM pPEXKHME C HCIOJIb30BAHHUEM
o0mux cpencts ananmsa, Takux kak uHAekcbl NDVI, NDRE wnnm nporpamMmHoe obecnieueHue
JUI aHAJIN3a KOXKHU.

QUIBTPHl ¢ Y3KOW MM IIUPOKOHW MOJIOCOW MPOMYCKaHHWsI W/MIM MHOTOAHAINa30HHbIE

(I)I/IJ'IprbI C HCCKOJIbBKMMH TIOJIOCaAMU MPOMyCKaHUsA, aCCOUUNPOBAHHBIC C KaXKAbIM 00BEKTUBOM
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OTJIMHAIOTCS sl Kakaoro oOvekTuBa. OHU MOTryT ObITh peasn30BaHbl B BHUIE TOKPBITUS Ha
0OBEKTHBAX W/WJIHM YCTAaHOBJIEHBI nepen 0O0bekTuBaMH (Meay OOBEKTOM U OOBEKTHBOM) WIIH
€331 Takoro oObeKTHBA (MEXKIY JIMH3aMHU U CEHCOPOM, BOCIIPHHHUMAIOIIUM CBET, TPOLIEALITHIA
4epe3 3TOT KOHKPETHBIH OOBEKTHB), BCE KaK U3BECTHO B TEXHHKE.

H300pakeHns: OT HECKOJIBKUX OOBEKTHBOB HJIH KaMEP MOTYT OBITh COXPAHEHbI B OJTHOM
daiine n3oOpakeHHs WK B BUAE ABYX COTJIACOBAHHBIX (aitnos, Oyap To B popmare RAW, JPEG
W B KAKOM-JTHO0 pyroM opmate, Moaaep:KUBaeMOM KaMepoii.

Takum o0pa3oM, MOOHIIBHOE YCTPOWMCTBO [UIA 3axBaTa H300paK€HUS] COTJIACHO
HACTOSIIIEMY H300PETEHHIO MO3BOJIIIOT OCYLIECTBHTh OINMCAHHBIN BBIMIE CIIOCO0 COBMEIEHHS
pa3HBIX IIBETOBBIX MATPUIl MOCJIE 3axBaTa HanbOoyiee HAAEKHBIM CIIOCOOOM, KOTOPBIH
HeCrocoOHa MPeIOKUTh OOBIYHAS MHOTOCIIEKTPAIbHAS KaMepa ¢ HECKOJIbKUMH OOBEKTHBAMIL.
Kak omucaHo BbIle, 3TH BapHAHTBl HACTOSINErO M300PETEHUS MO3BOJSIIOT TOYHO COBMEIIATH
MUKCENI MATpHIl IMyTeM 3aXBaTa OJHOTO M3 HECKOJBbKMX I[BETOBBIX JMANAa30HOB uepe3 0ba
OOBEKTHBA M COBMELIEHHsS] BCEX MATPHI C HCIOJB30BAHUEM IMPEIJIaraéMoro ajropuTMa
U(PPOBOro COBMEIIEHUs] M300pa)KEHUH IMOCHe 3aXBaTa, HA OCHOBE COIJIACOBAHUS 3THX JABYX
CXOIIHBIX I[BETOBBIX MaTpul. Hampumep, ecin oObekTHUB /Kamepa | 3aXBaTbIBaeT CIIEKTPAJIbHBIC
AUana3oHbl UPUHON 60 HM, HEHTPBI KOTOPBIX COOTBETCTBYIOT AJIMHAM BOJIH 450 HM, 550 HM n
650 HM, a 0OBEKTHB /KaMepa 2 3axXBaThIBAET JUANA30HbI MHPUHOH 60 HM, LEHTPbI KOTOPBIX
COOTBETCTBYIOT JyMHAM BOJH 550 HM u 850 HM, Torma mudppoBoe COBMELICHHE MOCIE 3axXBaTa
Oyzer mMpOU3BEACHO MyTEeM COTJIACOBAHUS JIBYX M300pa*KEHUH B AMAarna3oHe JJIUH BOJH 550 HM,
3aXBaUYE€HHBIX OOBEKTHMBOM | W OOBEKTMBOM 2, 4YTO TMO3BOJIUT OCYILIECTBISITH TOYHOE
COBMEILlIEHHE, TOCKOJIbKY 3TH MaTpHULbl COJIEp)KaT CXOJHble AaHHbIE. JTO OCYLIECTBIAETCS
IyTeM 3axBaTa M300pakeHUH depe3 (PIIbTPhI, UMEIOIIHE 10 CYIIECTBY HACHTHYHBIE MOJIOCHI
NPOMYCKaHMs, 4depe3 OOBEKTHBBL. MaTpULly WIM KaHaj, NPHUHSBIIUN CBET B, IO CYIIECTBY,
UICHTUYHOM CIIEKTPAJbHOM JHAla30He, OTAESIIOT OT MHOTOJUANAa30HHBIX H300pakeHui,
3aXBaThIBAEMBIX Pa3HBIMH OOBEKTHBAMH/KaMepaMH. 3aTeM Marpuma ajis, IO CYIIECTBY,
UIGHTHYHOTO CBETOBOTO JMAINA30HA UCTIONB3YETCs sl HU(PPOBOrO COBMEIIEHUS MOCIIE 3aXBaTa
n300paKeHNH, 3aXBaUYEHHBIX BCEMU 00BbEKTHBAMHU/KAaMEPaMHL.

Bce npyrue marpunsl OyayT 3aTeéM COBMEIIEHBI TOUYHO, TOCKOJIbKY OHU OBLIH 3aXBaueHbI
OIHOBPEMEHHO B auarnazoHe 550 HM Ha 00ewx IMOJIOBHHAX CeHCopa. MOKHO, KOHEUHO, UMETh
CXOJIHBIH TUATa30H IS KQXKIOTO COBMEIIEHHUS C MCIOJIb30BAHIEM KaKOTO-JIU00 M3 AHANa30HOB
B obnactu criektpa RGB, omHako nmpeanodTuTeNbHBIM BEIOOPOM SIBIISIETCS 3€JIEHBIM, TIOCKOJIBKY
0OBIYHO LBETOBAsI MATPHUIIA 3EJIEHOTO CBETA SIBJISIETCS HanOoJiee pe3KON U3 3TUX TPEX L[BETOBBIX
IUarna30HOB, a Takxke OOJBIIMHCTBO KaMep OCHAIEeHbl ceHcopamu mo cxeme batiepa RGGB,

KOTOpaa 0o0ecreunBaeT HAUBBICIIEE KAUECTBO 3€JIEHOIO JUaria3oHa.
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JomkHO OBITh MOHATHO, YTO MOOWIBHAs IutaThopMa M 3axBaTa H300pakKeHUs
obnamaer ¢pyHkumsamu paauocsssu (Hanpumep, WiFi, csa3p B 6mkaelt 3one (NFC), Bluetooth
u/wnn cotoBass cBsi3b corynacHo craHaapry LTE wnmm apyrumu), OOBIYHO HMMEIOIIMMUCS B
MoOmnbHOM margopme. Ecnu Hy)kHO, KamepamMu MOXHO ynpasisiTe no muHe USB wmim
OecrpoBOHBIM  CrTOCOOOM.  AHAJIOTHYHO, KaMmepbl CIOCOOHBI TIepenaBaTb 3aXBadeHHBIE
u3obpaxkeHust o kabemo (Hampumep, USB) w/mmn OecnpoBOgHBIM cOCOOOM MPOLIECCOPHOM
wiatpopme (TakoW Kak KOMIIBIOTEp, TUIAHINET, MEePCOHANbHBIA KOMITBIOTEp, IuiaTta 00padoTku
n300pakeHus Wi cMapTdOoH).

Xots Hactosimee n3o0pereHrne ObUIO OMMCAHO HAa OTPAaHMYEHHOM YHCIIE BAapPHAHTOB,
JOJDKHO OBITh TIOHSITHO, YTO MOTYT OBITh BHECEHBI MHOTOUHCIICHHBIE BapUALIH, MOTU(DHUKAIINH U
Apyrue NPUIIOKEHUsT HACTOsIIero n3ooperenus. Jlanee, TOJKHO OBITh IOHSTHO, YTO HACTOSIIIEE
n300peTeHne He OTPaHUYMBAETCS TEM, YTO ObLIO OMHMCAHO BBIIIE MPOCTO B KAUYECTBE MPUMEpPA.
Hamporus, wu3o0pereHue OrpaHUYHMBAETCS  UCKIIOUUTENBbHO — cienyromeit  Popmynoi

n300peTeHust.
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DOOPMVIJIA U30BPETEHHMA

1. KommoHOBKa OOBEKTHBOB MJIsl COENUHEHHsI C JepikKaTeleM CMEHHOTO OOBEKTHBA
uQpoBOH Kamepbl, UMEIOIIeH EIMHCTBEHHBIH CeHCop i (OopMHPOBaHUS H30OpaKeHUs,
cozeprKaas:

KOPITYC;

OJTHO YCTaHOBOYHOE COCIUHHTENBHOE KOJIBLIO, YCTAHOBJIEHHOE HA YKa3aHHOM KOPIyCeE,
11l COSMHEHUS C YKa3aHHBIM JIepKaTesieM 0ObeKkTHBa LI POBOH KaMephr,

110 MEHbIIEeH Mepe Ba YCTAHOBJIEHHBIX B YKa3aHHOM KOPITyCce OOBEKTHBA MO CYIIECTBY C
UIEHTHYHBIMH (POKYCHBIMHU PACCTOSHUSIMU; U

ACCOLMMPOBAHHBIA € KaKIObIM W3 YKa3aHHBIX OOBEKTHBOB W OTJIMYAOIIMHACS IS
KaXJI0TO U3 OOBEKTUBOB, (PUIBTP C OJHOHN MM HECKOJBKUMH IMOJIOCAMH MPOIYCKAHUS, MPUYEM
obecrieunBaeTcss BO3MOXKHOCTh NMPOXOJAa uepe3 YKa3aHHble (MIBTPBI K YKa3aHHOMY CEHCOpPY
3JIEKTPOMArHUTHOTO W3JIy4€HUsl M0 MEHBbLIEH Mepe OJHOW MOJIOChl BUAMMOW CHEKTpa U OJHOMU
MIOJIOCHI HEBUIUMOTO CIIEKTPa, BBIOPAHHOW M3 TPYIIBIL, COCTOSIIIEH M3 MOJIOC OJNIKHETO
UH(PPAKPACHOTO CIIEKTPA U MOJIOC YIbTPa(QHUOIETOBOTO CIEKTPA,

IPU 3TOM YKa3aHHbIE OOBEKTHBBI UMEIOT IO CYIIECTBY HISHTHYHOE IOJIe 3PEHHS U IO
CYIIECTBY UACHTUYHBIN KPYT H300paKE€HHs Ha TUIOCKOCTH CEHCOpa B Kamepe.

2. KomnioHOBKa OOBEKTHUBOB MO M. 1, B KOTOPO#l (GUIBTPBI BBIOpaHBI TaKUM OOpa3oM,
yToOBl 00€CIeunTh MPONYCKaHWE 4Yepe3 yKa3aHHblE OOBEKTHBBI IO MEHBIIEH Mepe YeTbIpex
Pa3HBIX MOJIOC CIIEKTPA.

3. KomnoHoBka 0OOBbekTHBOB 1O m. 1 uiam 2, B KOTOPOH (MIBTPBI BBIOPAHBI TaKUM
obpa3om, 4ToOBI MpoMmycKaTh 4Yepe3 o00a OOBEKTHBA OIHY OJMHAKOBYIO IOJIOCY CIEKTpA,
obecrieunBasi COBMEIEHNE LIBETHBIX MATPHL 000X OOBEKTHBOB IOCIIE 3aXBaTa N300paKeHUs Ha
OCHOBE COOTBETCTBHUSl YKa3aHHOH OJMHAKOBOH TOJOCHI CIEKTpa, 3aXBAa4eHHOW O0OOMUMH
OOBEKTHBAMH.

4. KommonoBka 00BeKkTHBOB 1O JroOoMmy u3 mm. 1-3, B KOTOpO#l XpomaTHuecKas
abeppanusi CKOppEKTHPOBAHA MTYyTEM:

NO3UIMOHUPOBAHUSI OOBEKTUBOB HAa HEMHOTO OTJHYAIOIIUXCS PACCTOSHHUSIX — OT
YKa3aHHOTO CEHCOpa, 1/IITN

BKJIFOYEHHSI 110 MEHbIIEH Mepe B OJWH M3 YKa3aHHBIX OOBEKTHBOB OINTHYECKOTO
3JIEMEHTa, KOTOPBIH BBIPABHUBAET PasMep Kpyra M300pa’keHHsl OAHOTO OOBEKTHBA C pPasMepoM
Kpyra u300pakeHus Ipyroro oObeKTHBa.

5. KomnoHoBka OOBEKTHBOB IO JIOOOMY U3 M. 1-4, MOTONHUTENBHO COnEpIKalnas
OJIOKHPYIOLIYIO CBET PaMKy, PACIIOJOXKEHHYI0O MEXIy OOBEKTHBAMU HIIM TMPHUKPEIUIEHHYIO K

yKa3aHHOMY CEHCODY.
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6. KommoHOBKa 00OBEKTHUBOB IO 1. 4, B KOTOPOH OJOKHMPYIOIIasi CBET paMKa BbIOpaHa W3
TPYIIIBL, BKIOYAIOIIEH CIEAYIOLINE 3JIEMEHThI. MAaCKUPYIOLIee OKHO, OOPAIOp U MEperopoixa,
pAacIoNosKeHHast MeXXTy OOBEKTHBAMH WJIH ITPUKPEIUIEHHAsI K CEHCOPY, WM UX COUETaHHUE.

7. KomnoHOBKa OOBEKTHBOB MO JIIOOOMY W3 mm. 1-6, B KOTOPOH Kaxblii OOBEKTHB
PACIIONIOKEH Teper LIEHTPOM Y4acTKa CEHCOPa, ACCOIMUPOBAHHOTO € YKa3aHHBIM OOBEKTHBOM.

8. KomnoHoBKa OOBEKTHBOB IO JIFOOOMY M3 M. 1-7, B KOTOPOH yKa3aHHBIA (PpUIBTP
BBITIOJIHEH B BHJIE MO MEHbLIEH Mepe OJHOTO M3 CIEAYIOIIHMX 3JIEMEHTOB. MOKPBITHE, QUIBTP,
YCTAHOBJIGHHBIH Tiepen OObEeKTUBOM, (PHIIBTP, YCTAHOBJEHHBIH C€3aaM OOBEKTHBA, U (PHIIBTD,
YCTAHOBJIGHHBIH HAJ YKAa3aHHBIM YYaCTKOM CEHCOpa, KOTOPBIH BOCIPHHHUMAET CBET,
MPOXOALINH Yepe3 KOHKPETHBIN OOBEKTHB.

9. KomnonoBka 0ObEKTHBOB 1O JIFOOOMY 13 . 1-9, TOTIOJIHUTENBHO CoAeprKaliasi OIH
MeXaHU3M (OKYCHPOBKH ISl OTHOBPEMEHHOTO PEryJIMPOBaHuUs (POKYCHPOBKHU BCEX OOBEKTHUBOB.

10. KommoHOBKa OOBEKTHBOB 10 JIFOOOMY U3 mil. 1-9, AONMOSHUTENBHO cozaepsKaiast 1o
MeHbIIEH Mepe MO OJHY CHCTEMY OOOpayvMBAIOIINX MPH3M, ACCOLMHPOBAHHYIO C KaXIbIM
OOBEKTHBOM.

11. Crioco® mosy4eHnss MHOTOCTIEKTPAJIbHBIX U300PaKEHHH, XapaKTePUIYIOIUICS TeM,
9TO!

bukcUpyroT H300paskeHUsT Ha OJTHOM CEHCOpe N300paskeHUs Yepes 1Mo MeHbIel Mepe aBa
OOBEKTHBA, UMEIIUX MO CYLIECTBY HIEHTHYHOE (POKYCHOE PACCTOSIHHE, MPUYEM YKa3aHHBIC
OOBEKTHBBI TAKXKE UMEIOT MO CYLIECTBY MAEHTHYHOE TOJI€ 3PEHHUS U 10 CYLIECTBY WACHTUYHBIN
KPYT U300pakeHUs Ha TUIOCKOCTH CEHCOPa,

IIPU 3TOM K&KIbIH YKa3aHHBIH OOBEKTHB aCCOIMUPOBAH C OTJIMYAIOLIUMCS (QUIBTPOM C
OJTHOM WJIM HECKOJBKUMH TMOJIOCAMH MPOITYCKAHUS,

NPOMYCKAOT Yepe3 YKa3aHHble (QHIBTPBI K CEHCOPY IO MEHbIIEH Mepe OIHY MOJIOCY
BUAMMOTO CIIEKTPA U TI0 MEHBIIEH Mepe OJHY NOJIOCY HEBUAUMOTO CIIEKTPa; U

COXPAHSIOT YKa3aHHble (PUKCUPOBAHHBIE H300pPKEHHs] OT YKA3aHHBIX HECKOJIbKHX
OOBEKTHBOB B OJTHOM (paiisie N300paKeHHsL.

12. Cnocob mo m. 11, B KOTOPOM MPOMYCKAIOT Uepe3 yKa3aHHbIE (QPHIBTPBI MO MEHbIIEH
Mepe YeThIpe pa3Hble CIIEKTPAJbHBIC TIOJOCHL

13. Cnioco6 mo m. 11 wiu 12, B KOTOPOM KOPPEKTHPYIOT XPOMATHUYECKYIO adeppalfio mo
MeHbIIEH Mepe OIHMM U3 CIEAYIOUINX CIOCOOOB: TO3MIHMOHUPYIOT OOBEKTHUBBI Ha
HEOJMHAKOBBIX PACCTOSHUAX OT CEHCOPA; WM BKJFOYAIOT IO MEHbINEH Mepe B OAMH OOBEKTHB
ONTUYECKUH 3JIEMEHT, KOTOPBIH BBIPABHUBAET pa3Mep Kpyra H300paKeHHUst OT OJHOTO OOBEKTHBA
C pa3MepoM Kpyra H300pakeHHst OT JPYroro OOBEKTHBA.

14. Cnoco6 mno mobomy u3z mm 11-13, B koTopoM o00pe3ar0T OOBEKTHUBBI ISt
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NPEAOTBPALIEHHST HANOKEHUS H300pakeHUH.

15. Croco6 no srobomy u3 mm. 11-14, B KOTOPOM AOMOJHUTENBHO!

MOJIY4ar0T U300pake€HUs] C MOMOIIBI0 KAKAOTO M3 OOBEKTHBOB U (PHIBTPOB, KOTOPBIE
MPOMYCKAIOT OJMHAKOBYIO CIIEKTPATBHYIO TIOJIOCY;

OTHENSIOT MaTpHULly, KoTopas Oblja 3aXxBadeHa H3JIyuYe€HHEM YKa3aHHON OIWHAKOBOH
CHEKTPAIbHON TOJIOCHI OT YKAa3aHHBIX H300paK€HHH B HECKOJIbKMX CHEKTPAIbHBIX I0JIOCAX,
MOJIYYE€HHBIX YKA3aHHBIMU OTJIMYAIOIIUMUCS OOBEKTUBAMH, U

BBITIOJIHAIOT IH(POBOE COBMELIEHHE H300paKEHWH, MOJYyYEHHBIX C IOMOIIBIO BCEX
OOBEKTHBOB, HCIIOJIB3YsI YKA3aHHYIO MaTPHULy AJIST ONUMHAKOBOH CIIEKTPAIBbHOMN TOJIOCHI.

16. Cnoco6 no modomy u3 m. 11-15, B KOTOPOM BBINIOTHSIOT HE3AaBUCHMYIO KaIUOPOBKY
(OKYCHUPOBKH AJIST KAXKIOTO OOBEKTHBA.

17. Croco6 mo mobomy u3 nm. 11-16, B KOTOPOM BBIMIOJHSIOT OaTaHCUPOBKY YPOBHEH
SKCMO3ULMH YKAa3aHHbIX OOBEKTHBOB METOJOM, BBIOPAHHBIM W3 TPYIIIBI, BKIIOUYAOLIEH a)
MpeIBaAPUTENIbHYIO YCTAaHOBKY pasmepa aneptyp (F «crom») yka3aHHBIX OOBEKTHBOB B
COOTBETCTBUH C JJIMHAMH BOJIH, JUISI BHITIOJIHEHUS] CBEMKH B TEUEHHH OJJHOTO U TOTO K€ BPEMEHH
sKCno3uuny; b) nobaBieHHE TOKPBITUS WIH (QUiIbTpa C HEUTPaJbHOH IUIOTHOCTBIO K
YKa3aHHOMY OOBEKTHBY [UII BHIUMOTO CIEKTPAJIBHOTO AHMAINa30Ha;, C) YCTAHOBKY BPYUYHYIO
anepTypbl/upucoBoit nuagparmel/ F «cTomy.

18. Cnoco0 no modomy u3 m. 11-17, B KOTOPOM YKa3aHHYIO HEBHIUMYIO CIIEKTPAIBHYIO
MIOJIOCY BBIOMPAIOT W3 TPYIIBL, COCTOSIIEH W3 WH(PPAKPACHBIX CHEKTPAJIbHBIX IIOJIOC H
yIbTPa(UONETOBBIX CIIEKTPAIBHBIX TTOJIOC.

19. MHorocnekTpaibHas KaMmepa, Coaep Kaas

U(PPOBYIO KaMepy, MMEIOLIYI0 IepiKaTelb sl CMEHHOro OOBEKTHBA, 3aTBOP U OIHUH
CEHCOop; U

CMEHHYIO KOMITOHOBKY OOBEKTHBOB, COZIEPIKAIIYIO:

KOPITYC;

OJTHO YCTaHOBOYHOE COCIUHMTEIBHOE KOJIBIO, YCTAHOBJIEHHOE HA YKAa3aHHOM KOPIYyCeE,
11l COSMHEHUS C YKa3aHHBIM JIepKaTesieM 0ObeKkTHBa LI POBOH KaMephr,

110 MEHbIIEH Mepe Ba YCTAHOBJIEHHBIX B YKA3aHHOM KOPITyce OOBEKTHBA MO CYIIECTBY C
UICHTUYHBIMA (DOKYCHBIMH PACCTOSIHHSIMU, TIPHYEM KaKAbIH OOBEKTHUB YCTAHOBJIEH TaKHM
oOpa3oM, dYTO ero (POKYCHBIH IIEHTpP pAacCIOJIOKEH TMepen LEHTPOM ydYacTKa CeHCopa,
COOTBETCTBYIOLIETO YKa3aHHOMY OOBEKTHBY;

ACCOLMMPOBAHHBIA € K&KIObIM W3 YKa3aHHbIX OOBEKTHBOB W OTIHMYAFOIIMHACS IS
KaXJI0TO U3 OOBEKTUBOB, (PUIBTP C OJHOHN MM HECKOJBKUMH IMOJIOCAMH MPOIYCKAHUS, MPUYEM

obecrieunBaeTcss BO3MOXKHOCTh MPOXOAa uepe3 YKa3aHHble (UIBTPBI K YKa3aHHOMY CEHCOpPY
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3JIEKTPOMArHUTHOTO HM3JIy4eHHsI 110 MEHbIIEeH Mepe OJHOM MOJOCHI BHIMMOIO CIEKTpa M IO
MEHBIIIeH Mepe OTHOU TMOJIOCHl HEBUAMMOIO CIEKTPA, BBIOPAHHOW M3 T'PYMIbI, COCTOSIIEH U3
MoJIOC OJFMKHEro MHGPAKPACHOTO CIEKTPa U MOJIOC YIbTPaQHOIETOBOrO CIIEKTPA;

IIPU 3TOM yKa3aHHbIE OOBEKTHBBI UMEIOT IO CYIIECTBY HIEHTHYHOE I0JIe 3PEHHS U IO
CYIIECTBY UACHTUYHBIN KPYT N300pa)KEHHsI HA TUIOCKOCTH CEHCOpa B KaMepe; U

OJTHO YCTAHOBOYHOE COCIUHHUTEIBHOE KOJIBLO HA YKa3aHHOM KOPITyCe Il COENUHEHHS C
YKa3aHHBIM JIepiKaTesieM 00beKTHBa HU(PPOBOH KaMephl.

20. Kamepa no . 19, B koTOpo# (pUIbTpbI BEIOPAHBI TAKUM 00pa3oM, 4TOOBI 00ECTIEUnTh
BO3MOJKHOCTBIO TPOXOXKICHHS Uepe3 YKa3aHHble OOBEKTHUBBI 10 MEHBbIIEH Mepe 4YeThIpex
Pa3JINYHBIX MOJIOC CIIEKTPA.

21. Kamepa o . 19 wm 20, B KOTOpOU XpoMaTtuueckasi abeppansi CKOppeKTHPOBAHA TIO
MeHbIIEH Mepe OTHUM H3 CIENYIOINX METOOB:

pacroyioskeHne OOBEKTUBOB B YKa3aHHOW KOMIIOHOBKE OOBEKTHBOB HAa HEOJMHAKOBBIX
PacCTOSIHUAX OT CEHCOpa, TaK YTO TO4YKa (POKyca KakKIOro u3 OOBEKTHBOB COBIANAET C
(bOKaNBbHOM TIOCKOCTBIO CEHCOPA; WIH

BKJIFOUEHHE MO0 MEHBLIEH Mepe B OOUH M3 OOBEKTHBOB ONTHYECKOTO 3JIEMEHTA, KOTOPBIH
BBIPABHUBAET pa3Mep Kpyra M300paKeHHUsi OJHOTO OOBEKTHBA C Pa3MEpPOM Kpyra H300paKeHHsI
APyroro oObEKTUBA, WU

BbIOOp OOBEKTMBOB € HEMHOIO OTJIMHAKOMHNMCA (OKYCHBIM PAacCTOSIHUEM U
PAacIoNO’KeHHE UX B KOMIIOHOBKE OOBEKTHBOB TAKUM 00pa3oM, YTOOBI 0OECTIEYNTh HICHTUYHbIE
yTOJI 3pEHHS U KPYT U300paskeHUsL.

22. Kamepa mno mobomy wu3 mnm 19-21, kotopas IOTOJHUTENBHO COAEPIKUT
OJIOKHPYIOLIYI0 CBET PaMKy, PACIOJOXKEHHYI0O MEXIy OOBEKTHBAMH WM NPUKPEIICHHYIO K
CEHCOopY.

23. Croco6 unpoBOTO COBMEIIECHUS MOCIE CheMKHU MO0 MEHBLIEH Mepe mapbl HUPPOBBIX
n300pakeHui 00bEKTa MOCIe 3aXBaTa, XapaKTePUIYIOIIHNIACS TeM, YTO

NOJIY4aroT HU(POBBIe N300paKeHUsT OOBEKTA, COXPAHEHHBIE B BH/E LIBETHBIX MATPHII, C
MIOMOIIBI0 KKAOTO M3 MO MEHbIIEH Mepe ABYX OOBEKTUBOB, KOTOPBIE WMEIOT IO CYIIECTBY
UIGHTHYHOE (DOKYCHOE PacCTOSHHE, MO CYIIECTBY MACHTUYHOE MOJIe 3PEHUS U IO CYIIECTBY
UICHTUYHBIA KPYT U300pa’keHHUs B INIOCKOCTH IO MEHbIIEH Mepe OTHOTO CEHCOPa;

IPU 5TOM KaXKIbIH M3 yYKa3aHHBIX OOBEKTHBOB aCCOLMHUPOBAH C (PUIBTPOM, MMEIOLIUM
OHY WJIM HECKOJIbKO TMOJIOC MPOMYCKaHUs, TaK 4YTO KaXIbli OOBEKTHB 3aXBATHIBAET OIHY
MIOJIOCY CIIEKTPa 3JIEKTPOMATHUTHOTO H3JIyUEHHs, KOTOpasi SIBISIETCS OIMHAKOBOW C OJHOM
MIOJIOCOH CHEKTpPa, 3aXBAThIBAEMON APYTUM YKa3aHHBIM OOBEKTHBOM, U MO MEHBIIEH Mepe OHY

MOJIOCY CHEKTPa SJEKTPOMAIHUTHOTO H3JIYUCHUSA, KOTOpasd OTIUYACTCA OT IOJOC CIICKTpPA,
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3aXBaThIBAEMBIX YKa3aHHBIM JAPYTHM OOBEKTHBOM;

OTHENSIOT YKa3aHHYIO IIBETHYIO MAaTpHIy, KOTOpas 3axBaueHa H300pakeHHEM B
YKa3aHHOW OJMHAKOBOW CIIEKTPAJIbHOW I0JIOCE CIEKTPa, OT HM300pakeHUH B HECKOJIBKHX
CHEKTPAJbHBIX MOJIOCAX, TOTYYEHHBIX ¢ TIOMOIIBIO OTIMYAIOINUXCS OOBEKTUBOB;, U

COTJIACOBBIBAIOT yKa3aHHbIE MAaTPULbI MO CYILECTBY WAEHTHUYHBIX CIEKTPaJbHbIX MOJIOC
OT KaXAoro OOBeKTHBA MJIsl TOCIEe-ChEMOYHOro HU(POBOTO COBMEIIECHUS H300pakeHuH,
MOJIYYE€HHBIX TMIOCPEICTBOM BCEX OOBEKTUBOB.

24. Cnoco0 mo m. 23, B KOTOPOM (HIIBTPHI BBITIOJIHEHbBI ¢ BO3MOYKHOCTBIO MPOTYCKAHHS
yepe3 HUX K YKa3aHHOMY CEHCOPY 3JIEKTPOMArHUTHOTO U3JIy4eHHUs 10 MEHbIIeH Mepe B 1ojoce
BUJIUMOTO CIIEKTpa U MOJIOCe HEBUAMMOIO CIEKTPA.

25. Croco6 mo 1. 24, B KOTOPOM TaKK€ OCBELIAIOT OOBEKT IS MOJYIeHUsT H300pakeHUs
C TIOMOLIBIO (POTOBCIIBIIIKH, COTIACOBAHHON € YKAa3aHHBIM (PHIIBTPOM € TIOJIOCOH MPOITyCKaHUS B
HEBUIMMOM CIIEKTpE.

26. Cnocob 1o 1. 25, B KOTOPOM TaK)K€ OCBEINAIOT YKA3aHHBIH OOBEKT ISl IMOTyYEHHS
n300paKeHHs C MOMOIIBIO BTOPOH (POTOBCIIBILIKY, COTJIACOBAHHOHN € yKa3aHHBIM (DUIBTPOM C
MOJIOCON MPOMYCKaHUs B BUAUMOM CIIEKTpe.

27. YerpoiicTBo [uIsi TU(POBOTO COBMEIISHHS MOCNIE ChbEMKH MO MEHbBIIEeH Mepe Maphbl
U poBBIX H300pakeHnH 00BeKTa, comepKaliee:

N0 MeHbIIeH Mepe /Ba OOBEKTHBA, MMEIOIIUX IO CYIIECTBY HAEHTHYHOE (POKYCHOE
paccTosiHUe, MO CYINEeCTBY HAEGHTUYHOE TMO0Jie 3PEHHs U IO CYLEeCTBY HWAEGHTUYHBIH KpyT
n300paKeHNs Ha TUIOCKOCTH CEHCOpa, /Ui TMOJIYYeHHs LBETHBIX MAaTpul IH(pPOBBIX
n300pakeHnit 0OBEKTa Yepe3 KaXKaAblii OOBEKTHB,

NpUYeM KaKAbIH YKa3aHHBIH OOBEKTHB aCCOLMUPOBAH C (PUIBTPOM, HIMEIOLIUM OIHY WUIIH
HECKOJIBKO TOJIOC TPOITYCKAHMS; TI0JI0Ca MPOMYCKaHUsl (PHIIBTPOB BKJIIOYAET OJIHY OJUHAKOBYIO
MOJIOCY CHEKTPa U MO MEHbLIEH Mepe OJIHY OTJIMYAIOIIYIOCS MOJIOCY CHEKTPa; U

MIPOLIECCOP, BBIMOJHEHHBIN C BO3MOXXHOCTBIO OTAENICHHs YKa3aHHOW LIBETHOW MATpPHULIBI,
KOTOpast 3aXBa4eHa B YKA3aHHOI OJMHAKOBOH IOJIOCE CIEKTPA, OT M300paKEHUH B HECKOJIBKUX
CHEKTPAIbHBIX IOJIOCAX, TMOJYYEHHBIX pPa3HbIMH OOBEKTHBAMH, W C BO3MOXHOCTBIO
COrJIaCOBAaHUs YKa3aHHBIX MATPULl MO CYLIECTBY OJMHAKOBBIX IOJIOC CIHEKTpa OT KaKAOro
OOBEKTHBA JJIs1 BBIMOJIHEHHS TIOCIE-CbEMOYHOrO LHU(POBOTO COBMEIICHHS H300pakeHUH,
MIOJIYYE€HHBIX C MTOMOIIBIO BCEX OOBEKTHBOB.

28. VYcrpodictBo mo m. 27, B KOTOPOM (UIBTPBI BBIMOJHEHBI C BO3MOXKHOCTBIO
MPOIMYCKaHMsI Yepe3 HUX K YKA3aHHOMY CEHCOPY 3JEKTPOMAarHUTHOIO M3JIy4eHHUs 10 MEHbLIeH
Mepe B OHOMN NOJIOCE BUAUMOrO CIIEKTPa U OJHON MOJIOCE HEBUUMOTO CIIEKTpa.

29. YcrpoiicTBo mo M. 28, KOTOpOe TakkKe CONEPKUT (DOTOBCHBIIIKY, COTJIACOBAHHYIO C
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yKa3aHHBIM (PHIBTPOM C TOJOCOH NPOMYCKAHUS B HEBHIUMOM CIIEKTPE, BBITIOJHEHHYIO C
BO3MOJKHOCTBIO OCBEIIEHHUSI 00bEKTa BO BPEMsI CheMKH M300pakKeHUsI.

30. VYcrpoiictBo mo m. 29, KOTOpO€ TaKKe COIEPXKUT BTOPYHO (DOTOBCIIBILIKY,
COTJIACOBAHHYI0 C YKa3aHHbIM (UIBTPOM C TMOJIOCOH NPOMyCKaHHUS B BUAMMOM CIIEKTpE,
BBITIOJIHEHHYIO C BO3MOKHOCTBIO OCBELIEHHsI OOBEKTa BO BPEMSI CbEMKU H300PayKEHHSL.

31. MHoOroCcHIeKkTpaibHOe YCTPOHCTBO 1JIst GopMUpoBaHUs N300paKeHU, CoepIKaliee:

MOOHJTBHYIO MPOIIECCOPHYIO TIATHOPMY;

N0 MEHbIIEH Mepe ABe KaMepbl, MHTETPUPOBAHHBIE C YKa3aHHOU miatdopMoil, npuyuem
KaXkzasi KaMepa COAEPKUT OOBEKTHB, TIO MEHbLICH Mepe OAMH (PHIBTP, UMEIOIUI OAHY WU
HECKOJIBKO NMOJIOC MPOMYCKAHMsI, U IO MEHbILIEH Mepe OANH CEHCOp;

npudeM (QIIIBTPBI BBITOJHEHB! ¢ BO3MOXKHOCTBIO MPOMYCKAHMSI Yepe3 HUX K YKa3aHHOMY
CEHCOPY 3JIEKTPOMArHUTHOTO U3JYYEHUs 10 MEHBbLIEH Mepe B OJHOU MOJIOCE BUAUMOIO CIEKTpa
Y OTHOM MOJIOCE HEBUAMMOTIO CIEKTPa,

yKa3aHHble OOBEKTUBBI HMMEIOT IO CYLIECTBY WACHTUYHOE (POKYCHOE pacCTOSHHE,
OIMHAKOBOE TOJIe 3PEHUS U MO CYLIECTBY OAWHAKOBBIA KPYr H300pa’k€HUS HA TUIOCKOCTH
CeHcopa.

32. YerpotictBo mo 1. 31, KOTOpoe Takke CONepsKUT (DOTOBCIHBIIIKY, COTJIACOBAHHYIO C
HEBUIUMOM TMOJIOCOM MPOIYCKAHUs] YKa3aHHBIX (DMIIBTPOB, BBIMOJHEHHYIO C BO3MOXKHOCTBIO
OCBeLIeHUs OOBEKTA IS MOJYYCHUS N300PaKESHHSL.

33. VYcrpodictBo mo 1m. 32, KOTOpPO€ TaKXKe COIEPKUT BTOPYHO (POTOBCHBILIKY,
COTJIACOBAHHYIO C BUIWMOW MOJIOCOW MPOMYCKAHHUS yKa3aHHBIX (UIBTPOB, BBIMOJHEHHYIO C
BO3MOJKHOCTBIO OCBEIIEHHUS OOBEKTa AJISl IOTyUEHHUST N300PaKeHHSL.

34. Vcrpoticteo mo m. 32 wmm 33, B KOTOpOM (DOTOBCHBIIIKA, COTJIACOBAHHAS C
HEBUIUMOM MOJIOCON MIPOMYCKAHMUS, MPEACTABIISIET COOOM CHEIUANbHYIO (POTOBCIIBIIIKY.

35. YcrpoiictBo o modomy u3 mm. 31-34, B KOTOPOM yKa3aHHBIN 10 MEHBbIIEH Mepe
OJIMH CEHCOp BKJIIOYAET JIBAa CEHCOpPA, MHTETPHUPOBAHHBIX C YKA3aHHOW MmiatdopMoii, mpuieM
KXl CEHCOP aCCOLMMPOBAH IO MEHbLIEH Mepe ¢ OJHUM U3 YKa3aHHBIX OOBEKTHBOB U IO
MeHbIIEH Mepe ¢ OHIM U3 YKa3aHHBIX (PHIIbTPOB.

36. YcrpoticTo mo odomy u3 mi. 31-35, B KOTOPOM BCe OOBEKTUBBI COAepKaT GUIBTP
IUIl Chb€MKH M300paKeHHsl TI0 MEHbLIEH Mepe B OIHON OJMHAKOBOH LIBETOBOH IMOJIOCE CIIEKTPA,
YTO MO3BOJISIET OCYIIECTBJIATh LU(PPOBOE COBMEIIEHHE PA3HBIX LIBETOBBIX KAHAJIOB B CHATBIX
HU300paKeHUSIX.

37. MHOTOCIIEKTpaIbHOE YCTPOMCTBO (POPMHUPOBAHUS U300PaKEHUH MO JIFOOOMY U3 IIII.
31-36, B KOTOpPOM Kaxnblii (PUIBTp peasu30BaH B BUAE IO MEHbIIEH Mepe OIHOIO U3

CIEAYIOIINX 3JIEMEHTOB: TIOKPBITHE, (PHIIBTP, YCTAHOBJICHHBIA mepen OOBEKTHBOM, (UIBTD,
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YCTAHOBJICHHBIN €331 OOBEKTUBA, U (PUIBTP, YCTAHOBJIEHHBIH HAJ YYaCTKOM CEHCOpA, KOTOPBIN
BOCIIPUHHIMAET M3JIydeHHE, TIPOXOAIIee Yepe3 KOHKPETHBIN OObEKTHB.

38. Cioco0 cheMKH MHOTOCTIEKTPANIbHBIX H300paKeHNH, XapaKTEPUYIOIIHICS TEM, YTO

BBITIOJIHAIOT CBHEMKY HM300paXKeHUH MOCPEICTBOM MHOTOCHEKTPAIBHOTO YCTPOMCTBA
dopmupoBanus n300pakeHUH Ha MOOWJIBHOH NPOLECCOpPHON IulaTdopMe uepes Mo MEHbLIEH
Mepe Ba OObEKTHBA, 1O MeHbIIell Mepe nBa (GuiabTpa M MO MEHbLIEH Mepe OAWH CEHCOp,
UHTETPUPOBAHHBIN C IIATGOPMOH;

IpU 3TOM YKa3aHHBIE TO MEHbIIEH Mepe aBa (PHUIbTpa MPONMYCKAT H3IYYEHHE I10
MEHBIIeH Mepe BUANMOIO CIEKTpa M HEBUAUMOrOo criektpa (OmkHero WHQpPakpacHOTO WM
yIbTPadUONIETOBOrO) Yepe3 YKa3aHHbIe (GUIBTPBI K CEHCOPY;

npudeM OOBEKTHUBBI HMEIOT M0 CYIIECTBY HIASHTHYHOE (POKYCHOE pAaCCTOSHUE,
OIMHAKOBOE TMOJIE 3PEHUS M MO CYIIEeCTBY HACHTUYHBIH KPYr H300pa)XEHHs B TUIOCKOCTH
CEeHcopa,;

KQXIblii OOBEKTHB AaCCOLUUPOBAH C (MIBTPOM, HMMEIOIIMM pa3JUYHble OIHY WIIH
HECKOJIBKO I0JIOC TIPOTYCKAHMUS;

NPOMYCKAIOT H3JYYeHHE 1O MEHbIIEeH Mepe OIHOW IMOJIOCHI BUAMMOTO CHEKTpa U IO
MeHbIIEH Mepe OJHOH MOJOChl HEBUAMMOTO CIIEKTPa, BHIOPAHHOTO U3 T'PYIIIbI, COCTOSINEH H3
NMoJIoC ONMKHEro HWH(PAKPACHOTO CIEKTpa M IOJIOC YJIbTPA(pHUONIETOBOIO CIEKTpa, dYepes
yKa3aHHbIE PHIIBTPBI K CEHCOpaM; U

MPOMYCKAKT H3JyYEHHE IO MEHbLIEH Mepe OJHOW OJMHAKOBON LBETOBON MOJOCHI
CHeKTpa 4epe3 KaXKIbli U3 YKa3aHHbIX OOBEKTHBOB, YTO TO3BOJSIET OCYLIECTBISITH LU(PPOBOE
COBMEIICHHE PA3HBIX [[BETOBBIX KAHAJIOB B YKA3aHHBIX CHITHIX H300PaKEHHSIX.

39. Cnocob o 1. 38, B KOTOpOM

MOJIYHar0T H300pakKeHUS] TMOCPENCTBOM KaXKIOTO W3 OOBEKTHBOB, Yepe3 yKa3aHHbIE
(UIBTPBI, KOTOPBIE BKIIOYAIOT 11O CYIIECTBY OJWHAKOBYIO CIIEKTPAJIbHYIO MTOJIOCY,

OTIEINSIOT IBETHYIO MAaTPUIy, KOTOpPasl NMPUHSJIA YKA3aHHYIO 10 CYIIECTBY UAEHTHYHYIO
CHEKTPAIBbHYIO TOJIOCY, OT M300paKeHUH B HECKOJBKUX CIEKTPAIbHBIX IOJIOCAX, TOTyYEHHBIX
YKa3aHHBIMHU Pa3IUYHbIMH OOBEKTUBAMHU, U

UCTIOJIB3YIOT YKa3aHHYIO MAaTPHIy IO CYIIECTBY HASHTUYHON CIIEKTPAIbHON MOJIOCHI JUIS
IU(POBOrO COBMEIIECHHUS, TIOCJIE ChbEMKH, N300paKeHNH, MOJYYEHHBIX BCEMH OOBEKTHBAMU.

40. Cnoco0 mo n. 38 uimm 39, B KOTOPOM OCBEINAIOT OOBEKT, M300pa’KeHHe KOTOPOTO
MOJIYHAakOT, MOCPEACTBOM (DOTOBCIIBILIKH, COTJIACOBAHHOW C YKa3aHHOH MOJIOCON MpPOMYCKaHHS
HEBUIUMOTO CIIEKTPa.

41. Cnocod mo m 40, B KOTOPOM yKa3aHHas (POTOBCIBIMIKA MPEACTABISET COOOM

CHELHATBHYIO (POTOBCIIBILIKY.
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