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ABe 16,25-meranukcenbHbix CMOS maTtpuubl BbICOKOIO
pa3peLwieHns AN MMKpPOCKonuu

JInHenka undpoBbIX KAaMep 4159 MUKPOCKONUN cepumn
Digital Sight komnaHun Nikon nononHunaces asyms
CMOS-kamepamm popmata FX: ugeTHOM LMPPOBOI Kame-
pon DS-Ri2 n moHoxpomHon undposor kamepon DS-Qi.
CMOS maTtpuubl, UMetoLLME BbICOKYIO MIOTHOCTb MUKCE-
nen n 60nbLUOE NONe 3peHNs Hapsay C BbICOKOW CKOPO- _.
CTblO Nepenayn aaHHbIx 4epes USB 3.0, oGecrieuvsaiot
BbICOKYIO CKOPOCTb CbEMKU U qaopMMpbBéHi)le m306pa>|<é;
HWI C BbICOKMM PaspeLLeHEM. : A A

CMOS MaTpuLibi C GONBLLUM .
nonem 3peHusd )

Komnanuga Nikon npounzsoant CMOS
MaTpuULLbl U TEXHONOrMmM GopMUpPOBaHUSA
n3o0paxxeHunii anga npodeccruoHasnbHbIX
DSLR-kamep. 3Tn matpuubl Nikon ontun-
MU3NpPoOBaHbI A4JiId UCNOJIb30BaHUA BMU-
KPOCKOMUM.




DS-Qi2

KnioyeBbiMu xapakTepucTukamm MOHOXPOMHOWM
kamepbl DS-Qi2 aBnsaerTcs BbiCOKada NJIOTHOCTb
nukcesien, Bbicokas YyBCTBUTEJIbBHOCTb 1 HU3KUN
YPOBEHb LWyMa.

LY
DS-oi=

3nutenuanbHble KNeTKU NOYKN CBUHLY ¢ TyGynuHom GFP-EB3
doTorpacdms npeacrtasneHa ¢ paspelwenus Maikna [asugcoHa (Michael Davidson), HaunoHanbHas
naﬁopaTopMH CUNBbHOro MarHUTHOrO NOnNs, YHI/IBepCI/ITeT G>nopV|p,b|

DS-Ri2

Bnaropapsa 16,25merannkcensam (6e3 nHTep-
nosnsiuumv) n TOYHOM LBEeTONEepepadYe, Kamepa
DS-Ri2 ctana oTANYHLIM UHCTPYMEHTOM /151 BOC-
co34aHue LBeTa Ha CHUMKax, TaKoro, Kak ero Boc-
NpPUHUMAaET rnas YyesioBeka.
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KoBkuii wyryH (o6bekTue: TU Plan Fluor 20x)

TkaHn neYeHun: oKpalMBaHNEe reMaToKCUINHOM

(o6bekTnB: CFI Plan Apochromat A10x)

doTtorpadusa npeacTaBneHa c paspelleHns Kasyxupo Mypaoka (Kazuhiro Muraoka),
OT1aen doTorpadmpoBaHus, XXeHckuii MeauLMHCKUIN YyHUBepcuTeT, Tokuo.
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BoicTpas ¢ukcauma LBETHbIX N300paxXeHnin
CO CBEPXBbICOKUM pa3pelueHnemMm oaHOKPaTHbIM
Ha>XXaTmem KHOMKW

LUndpoeas kamepa
DS-Ri2

16,25 Meranukceneii

C BbICOKUM pa3pelueHnem

CarrutanbHbli pa3pe3 Mo3Xeyka MblLLW: OKpaLLMBaHNe reMaTOKCUITMHOM
(o6bektuB: CFl Plan Apochromat A 4x)

MN300pakeHus ¢ BbICOKUM pa3peLueHuem

16,25 meranukcenbHbie CMOS maTtpuubl ANg BbICOKOKa4€CTBEHHbIX

n3oodpaxeHun

Cepusi DS no3BonsieT OCYyLLECTBASATL MTHOBEHHYIO PUKCALMIO N306PaXeHUs 04~

HOKPAaTHbLIM HaXXaTneM 1 ObICTPOE ero COXpaHeHMe C BbICOKMM pa3peLleHnem,

Hanpumep, 4908 x 3264 nukceneii, 6€3 coBura UaK NOLWAroBoro COBMeLLeHUs

nukcenen.

Takas NNOTHOCTb NUKCENEN naeanbHO NOAX0AUT ANsg MukpodoTorpaduposa-

HUS TOHYANLLNX CTPYKTYP B OMOSIOrMYECKUX M MPOMBILLIEHHBIX 06pasLax npu
M= MaJibIX UM 6ONbLUNX YBENNYEHUSIX.

—— .

B doTorpadpupoBaHue ¢ UCNONbL3OBaHUEM MUKPOCKONA
HaTypaJibHbIX LLIBETOBbIX OTTEHKOB

Komnanusga Nikon aBngeTca nuaepom B pa3paboTke aJiropuTMOB BOCNPOU3BEAEeHNS OTTEHKOB LBeTa,
Takux, KaKk UX BOCNPUHUMAaET YesioBe4eCckuii rnas

Mpouecc 06paboTku n3obpaxeHuin B kamepax cepuv DS 0CHOBaH Ha OBLWIMPHBIX AaHHBIX, HAKOMJIEHHbIX HA MPO-
TAXEHUN MHOMUX NIET Pa3BUTUSA LIBETHbIX LIMMPOBLIX KAMEP A/151 MUKPOCKOMUM, PE3YSIbTAaTOM Yero ABisaeTcs

noeanbHas uBeTonepeaaya.

PakoBas kneTka noaXxenyao4Hon xenesbl, UMMYHHOE Momepyna noyku Yenoseka, okpallvBaHve a3aHoM™? (06bEKTUB:
okpawuaHne NGFR™ (o6bekTuB: CFl Plan Apochromat A 40x) CFI Plan Apochromat A 40x)

*1,*2 poTorpacpun npeacTasneHsl ¢ paspelueHus a-pa Atcywn dypyxata (Atsushi Furuhata) u Hopuown Cyitowm (Noriyoshi Sueyoshi), nomowHuka
reHepanbHoro aupektopa, Jllabopatopus mopdonoruv n aHanusa usobpaxenus, LieHTp GuomMeanLMHCKUX UCCNeaoBaHWR



OGbluHas kamepa DS-Ri
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MonynpoBoAHKKM (NONYNpPOBOAHUKOBAS NNAcTUHA) Tabnuua gns onpeaeneHns paspeLleHns
(o6bekTuB: TU Plan Fluor 20x) (o6bekTuB: TU Plan Fluor 20x)

BbicOkOCKOpOCTHOM AUcCNaen

BbICOKOCKOPOCTHOW AUCIJIEN NOAX0OAUT faxe AJig NPsSMol nepesadym n3oopaxeHum
¢dopmarta Supra-HDTV

Kamepa DS-Ri2 moxeT otobpaxatb 4908x3264 nukcenbHble n306paxeHuns Mp1Mep KoMBMHaLMN

C yacToTon 6 kagpoB B cekyHay nnn 1636x1088 nukcenbHble M306paxeHns C NPOMBILUNIEHHBIM
- MMWKPOCKOMOM
C 4yacToTon 45 KaapoB B CEKYHAY. LV100ND

Takas CKOPOCTb CyLLEeCTBEHHO 0b6ieryaeT GOKyCUPOBKY.

MonynpoBogHWKKM (MONyNpoBOAHNKOBas
nnacTtuHa)

(o6bekTmB: TU Plan Fluor 5x)
1636x1088 nukcenei: Bpemsi

Bblaepxkn 100 mkc

Bbicokast 4yBCTBUTENBHOCTb
M HU3KUMA YPOBEHb LUYyMa g

3axeaT pnyopecLeHTHOro n3odpaxeHus \! #7 il
npu BbICOKOM COOTHOLLUEHUN CI/IFHaﬂ/IJJyM -'f:‘"

- =" | g -,

&~ f - ! ! Sy, 5
HacTporiku 4yBCTBUTENBLHOCTU, KOTOPbLIE COOTBETCTBYIOT Tpe- | ol *-

6oBaHunaM 1ISO200 1 ISO12800, No3BONAIOT 3aXBaTUTb APKNE ] ,",{1‘ 3

GNIyOpeCLEHTHbIE LIBETHbIE N306paxeHns.

TpchreHHble HemMmaToAbl C NTOMEeYeHHbIMU KIneTkamMu B HeVIpOHaX n
EGFP B cTeHKax MbILLIEYHO TKaHW. v
doTorpaduu npeacTaBneHsbl ¢ paspelieHus a-pa Keiiko leHao-Axao
(Keiko Gengyo-Ando) n XyHunun Hakau (Junichi Nakai), UHCTUTYT Hay4Horo q
nccnefoBaHusi Mo3ra, YHusepcuteT Cantama.
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PyHKUMA 3axBaTa cnabo payopecumnpyrowmx
n3odpaxeHnn n onbLioOe None 3peHnd

MoHoxpoMHasa kamepa Asis MMKpocKona
DS-Qu2

16,25 meranukcenen

MoHoxpomHas

Oxnaxpaemas |

KneTtku dprnbpobnactoMbl KOXM MHAUACKOTO ONeHsl, uutockeneT F-akTnHa, noMeyeHHbI Alexa

Fluor 488

doTorpacdus npeacTaBneHa c paspelenus Maikna Jasuacoxa (Michael Davidson) v YHuepcuteta

wrarta dnopuaa.

Bbicokas YyBCTBUTEJ1IbHOCTb

Paamep nukcens 7,3 MKM, BbicOokasi KBaHToBast 9pPEKTUBHOCTb
1 O4YEeHb HU3KMIN YPOBEHbD LWyMa No3BonsaloT kamepe DS-Qi2 ne-
TEKTUPOBATb AaxXe 04eHb cnabble GyopecUeHTHbIE CUTHAbI.
DS-Qi2 / KBaHToBas achheKTMBHOCTb
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KsaHToBas acpcekTnBHOCTL (%)

300 400 500 600 700 800 900 1000 1100

[nuHa BonHbI (HM)

3amMeuartenbHas IMHENHOCTb

C norpelwHocTbio NMnHeliHocTn £1% kamepa DS-Qi2 asnsetca
naeanbHbIM UHCTPYMEHTOM A1 USBMEPEHUS UHTEHCUBHOCTU

BO nyopecLeHTHbIX 06pasuax, BKoYas U3MepPeHNst C Te4eHneMm
BPEMEHU N PAAMOMETPUYECKNE UBMEPEHUS.

Bbicokas yacTtoTa Kagpos

OcHauleHHas BbicokovyBCcTBUTENBHOM CMOS MaTpuuen n nepe-
nayen paHHblx yepes USB 3.0, kamepa DS-Qi2 nmeet BO3MOX-
HOCTb GUKCUPOBATb «XNBble» N300pPaxeHNs 1 3axBaTbiBaTb N30-
HpaxeHns Co CKOPOCTbIO 1,0 45 KaApOB B CEKYHAY

(1636x1088 nukcenen).

Hu3kuin ypoBeHb Luyma

BennuvHa anekTpoHHOro wyma 2.2 BMecte
¢ 60/1bLLIOI NMOJIHON EMKOCTbIO 1 BENMYMHA
TemHoBoro Toka 0,6 o6ecneunBaloT nonyye-
Hue 14-6UTHbIX GyopecLEeHTHbIX n306pa-
XXEHUIN C HA3KNUM YPOBHEM LUyMa.

M3o6paxeHune knetok LLC-PK1, akcnpeccupyrowmx
TybynuH GFP-EB3, nonyyeHo ¢ HU3knum ypoBHeM
Lwyma. Beicokast nMHEeMHOCTb AaeT BO3MOXHOCTb
nony4nTb OA4HOBPEMEHHO U306paXeHns caMbix
SAPKUX U TYCKMbIX Y4aCTKOB.

doTorpadms npeacTaBneHa c paspelleHus Mavikna 1a-
BuacoHa (Michael Davidson), HauuoHanbHas na6opatopus
CUINbHOIO MarHUTHOro non4, yHI/IBepCI/ITeT wTaTta CDnopm,qa




CHMMKM C BpeMeHHbIM pa3peLueHnem (pas B 1 cekyHay) knetok LLC-PK1 ¢ Ty6ynu-
HoM GFP-EB3. Kax bl cHUMOK npecTaBnsieT coboi MakCMManbHYH UHTEHCKB-
HOCTb MPOEKLMM CbEMKYM C BPEMEHHBIM pa3peLleHeM, MO3BONSA BU3yanusnpoBaTth
6enok, pacnonoXeHHbI Ha NONOXUTENbHBIX KOHLLaX MUKPOTPYBoYek 1 npocneanTb
TpaeKkTopuio ee nyTu.
Kamepa DS-Qi2 3axBaTblBaeT 04eHb GosbLLOE Norie 3peHUs, HO NOo-NPexXHeEMY
cnocobHa nepefasath N306paxeHUs MenbyYannx AeTanei, kak 3To NokasaHo Ha
3TON NocnefoBaTeNbHOCTU KaZiPOB, CHATLIX B PEXMME BPEMEHHOTO paspeLleHusi Ha
6OnbLUOM MNose 3peHust.
O6bekTtuB: CFI Plan Apochromat A60x oil/NA:1,4.

M chael Davidson),

doTorpadus npeactaBneHa ¢ paspeleHus Maikna [aBuacol

HauuoHanbHas nabopaTopus CUIIbHOro MarHUTHOrO NOnsi,
F

YHuBepcuTeT wrarta dnopuaa. =
l g —-

doTocnremMka Cc paspeLueHMemM
Nno BpeMeHu

Cbemka PpJlyopecLeHTHbIX U300paXeHunii C BpeMeHHbIM pa3peLleHUueM Yepes
MHTerpaumio ¢ nporpaMmmMHbiM o6ecnedeHuem NIS-Elements

Mpun 6051bLWLIOM NOJie 3PEHUS, BBICOKOI NUKCEbHOWM NAOTHOCTU U HU3KOM YPOBHE LUyMa Kamepa
DS-Qi2 npeanbHo NooxoauT ANa BU3yannsaumm 06beKTOB C BDEMEHHbLIM pa3peLleHnem.

A MNepBuUYHas KynbTypa HENPOHOB Y KPbICHI.
[HeHppoH nomeyveH MAP-2 (kpacHblii LBET) U aKTUH
(unTockeneT) nomMmeyeH PannonaMHOM (3eneHbln LUBeT).

) CHumkum knetok LLC-PK1 akcnpeccupytowmx TyoynvH GFP-
EB3 (3eneHbiit UBET) U TMCTOHbI C MeTkoW H2B (kpacHbii uBeT)
UNMIOCTPUPYIOT Gonbluoe none 3peHusi kamepbl DS-Qi2.
doTorpadus npeactaBneHa c paspeluenus Maikna asuacoHa (Michael
Davidson),, HaunoHanbHas nabopatopusi CUIIbHOTO MarHUTHOTO Nonsi,

YHusepcuteT wrata dnopuga.
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Kamepa pns mukpockona

DS-F~i3

5,9 mera- C BbICOKUM

lBeTHas
nukcenein paspelesuem

CHUMKIN C BbICOKUM
paspeLLueHnem

C nomouwbio 5,9-merannkcenbHom
CMOS matpuLbl MOXHO NONYYNTb
CHUMKM BbICOKOIO paspeLueHust. MNe-
penaya gaHHbix Yepe3 USB 3.0 o6e-
cneymBaeT 6bIcTpoe PpoKycMpoBaHme
1 3axBaT U306pa>keHunii Npu BbICOKOM
paspeLueHnn ons nobbix METOAOB
HabnoaeHns, Taknx, kak CBETI0e
none, anddepeHunanbHo-nHTepde-
PEHLMOHHOM KOHTpacTe n $as3oBoM
KOHTpacTe.

TybynsapHas ageHoma, okpalmBaHue rematokcunmHom (o6wektus: CFI Plan Apochromat A4x)
doTorpacdusi npegocTaBneHa ¢ paspeluerus a-pa AcyHopu OxTa (Yasunori Ohta), Otaen natonoruu, BonbHuua

IMSUT, MHCTUTYT MeANUMHCKNX HayK, YHuBepcuteT Tokuo.
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Xunakokpuctannuyeckas naHenb
(O6vekTms: TU Plan Fluor 10x)



Cneuudukauum

LUndposas kamepa

Ha3ssaHune mopnenun

Matpuua

1/1,8 noiima
LiBeTHas CMOS matpuua
Paamep: 6,91x 4,92 Mm

Nikon, dopmar FX
LIBeTHas CMOS matpuua
Pasmep: 36,0 x 23,9 Mm

Nikon, dopmart FX
MoHoxpomHast CMOS matpuua Pasmep: 36,0
X 23,9 MM

3anvcbiBaeMble Nukcenm

Bce nukcenn: 2880x2048
2 BEPTUKANbHbIX 11 2 FOPU3OHTAbHBIX MKCENS B
cpeaHem: 1440x1024

Bce nukcenu: 4908x3264
3x3 nukcens B cpeaHem: 1636x1088

OnpaBa 06beEKTMBa

06bekTrBbI € KpenneHnem Tuna C-mount

06bekTUBbI C KpenneHnem Tina F-mount

MeToa oxnaxaeHus

INeKTPOHHOE OXNaxaeHne

YyBCTBMTENBHOCTH NO
ISO (pekomeH0BaHHbIN
K03DOULUEHT 3KCNO3NLIM)

CraHpapT: cM. Tpe6oBanms ISO 50 (BbIGOPOYHO
o11S0 50 po ISO 3200)

CraHpapt: cM. TpebosaHus ISO 200
(BbIBOpPOYHO 0T ISO 200 po ISO 12800)

CraHpapt: cM. TpebosaHus ISO 800
(BbIBopoYHO 0T ISO 800 f0 ISO 51200)

1306paxeHus Ha aucnnei

KBaHTOBas 9QEKTUBHOCTL - 7%
MoaHas eMKOCTb MUKCens - 60000e (-nn.)
YpOBEHb Wyma Npu BbIBOAE - 2,2e (-vn.)

TeMHOBOW TOK

0,6e-nuk/cek (Ta=25C) (tvn.)

Pexum paboTsl gucnnes 8
peanbHOM BPEMEHM T (MakC.
KON-BO KafpOB B CEKYHAY)

Bce nukcenu (2880x2048): 15 kaapoB B CeKyHAY
2 BEPTUKANbHbIX U 2 FOPU3OHTANBHBIX MUKCENS B
cpenHem (1440x1024): 30 kappoB B CekyHAY

Bce nukcenu (4908x3264): 6 kaapos B CekyHAY

3x3 nnkcens B cpeaHeMm (1636x1088): 45 kaapoB B CEKYHAY

LUTENbHOCTL 3KCNO3NLMN

100 mkc ~ 30 cek

100 mkc ~ 120 cek

Pexum dotometpun

YepeaHeHHas GOTOMETPHS: CPEAHAS MHTEHCMBHOCTb Ha y4acTke hoToMeTpuu. MnkoBas HOTOMETPUS: MakCUMabHas IHTEHCUBHOCTb HA y4acTKe

doTomeTpum

Onpeaenexune akcnosuumumn

Oﬂ,HOKpaTHaFI aBTOMatnyeckas aKkCnosnuma: ANnTeNbHOCTb 3KCNO3NLNK HAaCTPpanBaeTCq aBTOMaTMYeCKn 4149 0AHOKPATHOr0 MCNONb30BaHNA NP

OnTUManbHOM Ainanas3oHe KaMmepbl.

[nnTenbHas aBToMaTYeckas KCno3nums: HaCTpOI;IKa aBTOMATUYECKO 3KCNo3nLnn OCYyLLEeCTBNAETCA HENPEPbLIBHO B LIENIAX COXPaHEHUS

9KCMO3nNLNN KaMepbl.

Py‘-{Haﬂ aKeno3numa: AnnTeNbHOCTb 3KCNO3NLUK 1 NUTOrOBLIE HaCTpOIZKM BbI6VIpa|0TCFI BPYYHYIO

KoppekTtupoBaHxwue +1EV, war: 1/6 EV

3KCNO3MLUM

VHTepdenc USB3.0 (cosmectum ¢ MK, DS-L2) x 1, BHewWwHi Tpurrep x 1

MutaHne 100AC-240B, 507u,/60rw,

MoTpebneHne aHeprum 4,881 13BT 24BT1
Paamepsi 100 (L) x 66 (') x 65 (B) Mm 105 (L) x 134 () x 153 (B) MM

Bec 400 T (nprmepHo) 12001 (npumepHo)

Tpe60BaHus k OKpyxaloLLeit
cpegne

0-40°C, 60% makc. 0THOCUTENbHO BNaxHOCTH (63 06pa3oBaHis KOHAEHcaTa)

0-30°C, 80% MaKc. OTHOCUTENbHOM BNAXHOCTH
30-40°C, 60% MaKc. OTHOCUTENbHOM BNAXHOCTK
(6e3 06pa30BaHus KOHAEHCATa)

*1: MakcumanbHas 4acToTa kKaipoB 3aBMCUT OT NPOAOIXKUTENBHOCTN 3KCNO3UL K.
*2: Bo3MoxHoCTb nokntoyaTe DS-Ri2 k DS-L4 nosiButca B aHBape 2017 roaa.

helicon.ru |
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DS-Fi3

Bbicokasi 4yBCTBUTENBHOCTb, HU3KUIA
YPOBEHb LyMma

KBaHTOBas 9 PEKTUBHOCTb U YPOBEHb LLyMa Obl/IN 3HAYUTESIHO
yAyuLIeHbl, 06ECneymB JyyLLYIO, YeM PaHbLLE BO3MOXHOCTb ANst
3axBaTa GyopecLEHTHbIX N306PaXKeHNI C yNy4LLIEHNEM COOTHO-
LLIEHNSA CUMHAST/LIYM.

DS-Fi3 / KBanToBas adpchekTUBHOCTL

70
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300 400 500 600 700 800

KBaHTOBas achhekTnBHOCTD (%)

Pak monoyHol xenesbl, MeTog FISH (06bektus: CFI Plan Apochromat 100xOil) [LMHa BOMHI (HM)
doTorpadusa npeacTaBneHa c paspelleHns XupoHao Kycakapu (Hironao Kusakari), luarHoctuka
naTtonorui, bonbHuua yHusepcuteta Ce.Mapuu

BblicokockopocTHOW ancnnen

BbicTpas nepenadya aaHHbIx 4eped USB3.0 o3HayaeT MrHoBeHHOEe 1 6ecrnepeboiiHoe 06HOBNEHWE N300PaKeHMIA Aaxe Npw NOSIHOM pa3peLleHnmn
npw novcke obpasua nnm GoKycMpoBaHUN.

o

MoHTaxHas nnata
(O6bekTus: TU Plan Fluor 5x).

OTnuyHoe LBeTOBOCNpON3BEaEHNE

Mpogyxumst komnaHuy Nikon XopoLLo U3BECTHA CBOEV CMOCOOHOCTLIO K MPEKPACHOMY U PEANINCTUNY-
HOMY LIBETOBOCMNPOU3BeAEHMI0. KOMNaHus Tak>ke cnaBuTcs pa3paboTKomr yyLlvX anropUuTtMoB Ast
MoJly4eHUs1 Pe3y/LTaToB, KOTOPbIE BLIMISAAT Kak peasibHble 00pa3supbl. Takme anropuTMbl UCMOMb3YIOTCS
BO BCEX LBETHbIX LIMPOBLIX kKamepax cepum Digital sight.
CneBa: Wwevika MmaTku, okpallmBaHme

%’?
T
no ManaHukonay (o6bekTmB: CFl Plan

{':7 . 2= Apochromat A6OxOil).

£ . b E » 3 - doTorpacums npeacTaBneHa ¢ paspeLueHns
Kasyxupo MuTta (Kazuhiro Mita), Otaenenve
I'IaTOJ'IOI'VII;I, Eoanmu,a yHuBepcuteTa I'.|7|OKOI'aMa.

CnpaBa: KOCTHbIN Mo3r (06bekTus: CFl Plan
Apochromat NGG 40x).

doTorpacumsa npeacTaBneHa ¢ paspeLueHns
OTpaena knuHuyeckon nabopartopuu, bonbHuua
yHuBepcuTeTa r. Mokorama.

YnpaBneHue kamepon

Kamepa DS-Fi3 nogkntoyaeTcst K nepCoHanbHOMY KOMMbIOTEPY HEMOCPeACTBEHHO NMpu NoMoLLm HTepderca USB3.0. na nonyyeHust CHUMKa
ncnonb3yeTcs nporpammHoe obecnedeHve NIS-Elements.



BbiCOKMA AMHaAMU4YE€CKUA

| Joption 5 0 ]
Ananas3oH (HDR)

HDR co3pnaet nsobpaxeHne noaxoaallen SpkoCT TEMHbIX U CBETJbIX
y4acTkoB 0o6pasua nyTeM KOMOUHaLMM HECKONIbKUX CHUMKOB, MONy-
YEHHbIX MPU PasHbIX 3KCNO3nLMsAX. CHUMOK C BbICOKUM AUHAMUYECKUM
[Mana3oHOM TakXe MOXHO MOJly4UTb U3 HECKOJIbKMX KaapOoB.

akcnosnumsa 300 mcek K aKcnoauLus 6!
—

=
YyacTok @) -
NepesKCcnoHNPOBaHIE

Yuactok @ -
He03KCNOHMpOBaHIe

3axsat yuacTtkos @ v @ c onTrmansbHol akcnoauue

YBenuueHHasi rny6uHa ¢okyca (EDF) [option /| Br| D

EDF co3gaeT 04HO YeTKOoe n3o6paxeHune n3 CHUMKOB C PasHbiM hOKy-
cupoBaHneMm. Takme CHUMKN MOXHO NOYy4YnUTh, MPOCTO NOBEPHYB PYYKY
bOKYCUPOBKMN.

Bbi6paTb y4acTok B pokyce n cae-
naTb OAMH CHUMOK C paclUMpPeHHbIM
doKycnpoBaHuemMm.

Cumeka cHumkos (6onswioe usoGpaxenve) rrriERED

CLumBKa HECKONBbKMX M306pa)KeHVIVI B O4HO AaeT BO3SMOXHOCTb NMoJly4UTb
|/|306pa)KeHv|e 60/1bLLOro Nons. Tak>ke MOXHO CLUNTb yXe nMmetwmecsa
CHUMKMN.

CHWMKM CLUMBAIOTCS BMECTE
B Mnpouecce CbeMku

U3mepeHus B py4HOM pexume
1 aHHOTMPOBaHUE CHUMKOB

Py4HOI pexum namMepeHuin jaet BO3MOXHOCTb JIEFKO ONPEaennTb AJNHY
Y nnowiab Kakoro-nnbo yd4actka npy NoOMOLLM NPOYepPYMBaHNSA TNHUIA
VNN 06BEKTOB NPSIMO HA CHUMKE. Pe3ynbTaTbl MOXHO MPUKPENUTb HEMO-
CPEeLCTBEHHO HAa CHUMOK IGO0 3KCNopPTMPOBaTh B popmaTe TEKCTOBOro
nnun excel-danna.

M3Mep9HVISI B aBTOMaTU4€CKOM

pexume (noacyeT 00bEKTOB) . . m

Mpu aBTOMATM4YECKOM N3MEPEHMM BbINONHSeTCS GHapu3auns CHUIMKOB
Ha OCHOBE NpPeLBapUTEsIbHO 3aAaHHbIX PaHEE NPeaesbHbIX 3HAYEHNI C
Lenblo onpeneneHns KoNM4ecTea, 061acTu, APKOCTU U T.4,. UAEHTUPULM-
poBaHHbIX 0OGbLEKTOB.
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AHanu3 3epHUCTOCTU

B xone aHanm3a BbISBASIOTCA U ONPEAENSAIOTCS pa3Mepbl 3epeH Ha 0aHOM
nnn aByx pasax o6pasu,a B COOTBETCTBUN C TPEOOBAHUAMM CTAHAAPTOB
JIS G0551 unn ASTM E112-96/E1382-97.

BT

AHanu3 yyryHa

B pamMkax faHHOro aHann3a BbISIBNISETCS, NOABEPraeTcs KOINYecTBeH-
HOMY M3MepEeHUto 1 knaccudukaumn cogepxaHve yrinepoga s obpasuax
C y4eTOM MNomnpasKu Ha yriepos B COOTBETCTBUN C TpebOoBaHUAMM CTaH-
naptos JIS G5502 nnu ASTM A247-06.
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KOMMJIEKCHOE OCHALLIEHME
JIABOPATOPUI

3BOHOK 6ecnaTHbli

HoMep noakiioueH Ha ceTsix onepaTopos
MTC, Bunaitx, MeragoH u Tene2

000 «KOMMAHUSA XEJIMKOH>

121374, r. MockBa KyTysoBckuii npocnekT, A. 88
Ten.: +7 (499) 705-50-50

mail@helicon.ru

8 800 770 71 21

6ecnnatHblil 3BoOHOK No Poccun

www.helicon.ru

OUNTNANDI:

NPEACTABUTEJIbCTBO B CUBMPCKOM PEITMOHE:
630090 r. HoBocunbupck,

yn. UkxxeHepHas, a. 28

Ten.: +7 (383) 207-84-85

novosibirsk@helicon.ru

NPEACTABUTEJIbCTBO B CEBEPO-3AMNAZIHOM PETMOHE:
195220 . CaHkT-eTepbypr,

yn. Mxatckas, a. 22, kopn. 1

Ten.: +7 (812) 244-85-52

spb@helicon.ru

NPEACTABUTEJIbCTBO B MPUBOJIXXCKOM PETMOHE:
420021 r. KasaHb,

yn. TatapctaH, . 14/59, o¢. 201

Ten.: +7 (843) 202-33-37

volga@helicon.ru

NPEACTABUTENIbCTBO B 10)KHOM PETMOHE:
344116 1. PoctoB-Ha-[loHy,

yn. 2-as Bonopapckas, a. 76/23a

Ten.: +7 (863) 209-88-89

rostov@helicon.ru



