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QHY8PRO MN3C-Kamepa

PykoBoACTBO No/ib30BaTe 1A

BHuMmaHue

1.YuTaiiTe BHUMATENBHO UHCTPYKLMIO Nepes, yCTaHOBKOM U UCMO/Ib30BaHUEM
Kamepbl Ana obecneveHma 6esynpeyHon paboTbl.

2.He pgonyckaliTe nageHnsa Kamepbl, OHA MOMKET CIOMaTbCA.

3.He HanpaBnaiTe Kamepy Ha UCTOYHUKM APKOTO CBeTa 63 COOTBETCTBYHOLLMX
$UNbTPOB, B NPOTUBHOM C/ly4ae MOXKHO NOBPEAUTb MATPULYy.




COOEPXAHUE
Mepbl 6e3onacHocTH
CraHpapTHOe obopyaoBaHue
JJononHnTenbHble akceccyapsl
NHTepdenc nogKknroyeHna Kamepbl
YCcTaHOBKa ApanBepa Kamepbl
TpeboBaHMA K BXOAHOMY Hanps»KeHuto agantepa DC 201
OnTumanbHble yc0BUA AN paboTbl Kamepbl
Kak nsberkaTb Bnarn B yC10BMAX MNOBbILEHHOW BNAXKHOCTH
PekomeHgaumMmn no skcnayatTaunm yganéHHomn obcepsatopum
Yuctka nosepxHocTu MN3C-maTpuubl
YCTaHOBKA YCUIEHUA N CMELLLEHNA
Ncnonb3oBaHMe peryanpoBOK LEeHTpa MU YrnoBOro KoabLua

YcTaHOBKa nporpammHoro obecnevyeHus
MAXIMDL ASCOM pexnm nogKatoyeHuma

AstroART ASCOM Pexnm nogkntoveHua
KANMBPOBKA QHY8PRO n3obpaxkeHus
Mony4yeHune BIAS nsobpaxkeHna
MNonyyeHmne DARK nsobpaxkeHua

Mony4yeHune FLAT nsobpaxeHusn



BeepgeHue

Bnarogapum Bac 3a nokynky N3C-kamepbl QHY8pro.
[laHHOe PpYyKOBOACTBO MOMOMET Bam NpuUCTynUTb K MCMOJIb30BaHMIO
KaMepbl C MUHUMaNbHbIMU TPyA03aTpaTamMMm.

Cnepyinte, nOXKanymcra, WMHCTPYKUMAM NO YCTAaHOBKE W BCKope Bbl
CMOXKeTe MNPUCTYNUTb K e€ KOPPEKTHOM W  nocnefoBaTesibHOM
aKkcnayaTtauum!

Mepbl NpeaoCcTOPOIKHOCTH

Yem 6onbe popmat M3C maTpuubl, TEM MEHEE YCTOMYMBA CUCTEMA
OXNAXKAEHMA K NOBPEKAEHMAM B NpoLecce eé aKkcnayataunun. byapte
0Cc0b6eHHO BHMMATE/IbHbI MPU TPAHCNOPTUPOBKE U XpaHeHUU. Jlioboe
3HauYMTEeNIbHOE BO3A4EeCTBME MOXKET NoBpeanTb obopyaoBaHume.

MNocnepoBaTenbHOCTb NOAKNIOYEHUA:

1. NoakntoumTte USB Kabenb oT Kamepsbl K MK

2. NogKkntounTe 9-KOHTAKTHbLIN Kabenb oT Kamepbl K DC201
3. NogkntoumnTte 12V Kk DC201.

MNocnepoBaTenbHOCTb OTKNIOUYEHUA:

1. OtkntoumTe 12V MNotpebnsaemaa mowHocTb oT DC201



2. OTKNtoYNTE 9-KOHTAKTHbIN Kabenb OT Kamepbl

3. OtkntounTe USB-Kabenb oT KomnbloTepa

Ona nutanmna DC201 Tpebyerca:

1. 4A/5A perynnpyemblit UCTOYHUK NUTaHUS NOCTOSSHHOTO TOKa.
2. BHyTpeHHUI anameTp nogkntouveHuna k DC201, 2,1 mm.

3. Tip-nonoxxutenbHobIx *

* BHUMAHMUE! o6paTHaA NoNapHOCTb MOXKET NPUBECTU K MOBPEXKAEHUIO
doTOKamepbl.

CTAHOAPTHOE ObOPYAOBAHUE

YbeauTtecn, 4To cneayowme 31eMeHTbl BXOAAT B KOMMNEKT K Kamepe.
Ecnu yero-To He xBaTaeT, obpaTuTech K NpoaasLy Kamepbl QHYSPRO.

QHY8PRO Kamepa

Konbuo perynmpoBku HakmnoHa

USB kabenb

GHYCCD

Apantep DCi102 DC




9-KOHTaKTHbIN Kabernb NMTaHus

TroOUKK cunukarens

JlononHUTeNnbHble akceccyapbl

(Ecnun BO3HMKAM BONPOCHI UK Bbl XOTUTE OCYLLECTBUTb 3aKas, obpatutech
K Bawemy aunnepy)

12B apanTtep nepemMeHHOro ToKa
AwnanasoH BxoaHoro HanpaxeHua 100-
240B

CneumanbHbI BOKC ¢
3/1eKTpOonoAorpeBom ans
NPOKaAUBaHWUA CUAMKarena




WUHTepdeiic NOAKAIOUEHUSA
Kamepbl

1: nepeaHAA YacTb Kamepbl
2:B8034YyWHbIN pa3dbem M3C Kamepbl

3: M42/0.75 BHyTpeHHAA pe3bba
(CnybuHa: 3 mm)

4: NK-610K ONTUYECKOro OKHa

5: BbinyCKHOWM paguaTtop

6: 9-KOHTAKTHbIN Pa3beM NUTAHMUA
7: USB pa3bem
8: pa3bém ynpasneHnaRJ11

9: pagnatop Bo3ayxa

YcTaHOBKa nporpammHoOro obecneueHusn KamMmepbl

1. Moxkanyncra, ckadyamte QHY8PRO apariBep, nponas rno ccbisike:
http://www.ghyccd.com/download.html K cebe Ha KomnbloTep.

2. WinUSB64/32version - noaaep:xkusaet Windows XP, Vista, 7, 64 u
32-6UTHYIO BEpCUIO.

3. 3anyctuTe yCTaHOBLMK.

4. Mopgkntounte Kamepy K KomnbtoTepy Yepe3 USB Kabenb.

5. Cuctema cpasy HanaeT HOBOE YCTPOMCTBO. [JoXKAUTECH KOHLA
ycTaHoBKM (B XP Bbibepute "Het", "[anee", "YcTaHOBUTD
aBTomaTuyeckun").

6. MNocne ycnewHOW yCTaHOBKM MHANKATOP KAMEpPbl 3aMUraerT.

7. Nponagute no ccbinke www.ghyccd.com/download.html . CKauaiite

W ycTaHOBUTE ApaiBep. YoeaumTecb B TOM, YTO MPOrpaMMHOEe



obecneueHune aBaseTcsa nocnegHen sepcnenn. HaxkmmuTe KHOMKY
QHYS8PRO.
8. lposepsbTe:

-yCTaHOB/EH ApanBep NocaegHeN Bepcun,
- NOAKNIOYEH N 9-KOHTAKTHbIN Kabenb NuTaHus,
- agantep DC201 Kk kamepe QHY.

9. lMorkanymcrta, obpaTnTe BHUMaHME Ha To, 4Tobbl apgantep DC201
6b1n1 noagKAO4YeH co cTOpoHbl EMC Konbua.

10.Moakntounte DC201 c Bxogom 12B. Ha nHgmkaTope A0/KHO bbITh
(+15, -15. +5).

11.CkavaunTte nporpammHoe obecneveHue ot EZCAP, nponasa no ccbinke
http://www.ghyccd.com/download.Html . Hakmute KHONKy

"cKkaHMpoBaHMe Kamepbl" B rnaBHom meHto, QHY8PRO BbigenuTe.
12.Y6eautech B Tom, 4to FAN DC201, TEC cBeToanoA v BEHTUAATOP
QHY8PRO paborTator.

TpeboBaHUA K BXOAHOMY HaNpPAXKEHUIO

apgantepa DC 201

Apantep DC201 Tpebyetr HanpaxeHune B 12B Ha Bxoge. [Mpwu
MCNO/Ib30BAHMM BHELIHEN aKKyMYyNATOpPHOM BaTapen, HanpaXKeHNne MOXKeT
npesbiwaTtb 13BonbT.

BbicOKOe HanpAXeHue MOXKeT COKPaTUTb CPOK cayxbbl TEC
(TepmoaneKTpuuyeckoro moaynsa oxnaxKaeHus).

BHumaHue! Mpwu HeobxoaMMoCTH MCNO/Ib30BaHMA BHELLHEro
akKKymynatopa, byapTe BHMMATENbHbl K HACTPOMKam oxnaxkgeHusa! He
BKAtoYanTe 100% MOLLHOCTb OXxNaxKaeHua (Hopma: 75- 80% moLHOCTM
OXNaXKAeHMA), TaK KaK 3TO MOXKET NPMBECTM K BbIXOAY MOAYANA U3 CTPOS.
OrpaHMyYnMTb MAKCMMANbHYKO MOLLHOCTb KyJiepa MOXHO B HACTPOWKaXx,
KOTOPbIMM MOXHO ynpasnaTtb ¢ nomouwbto "TEC PROTECT" (cm. B nanke
"N3bpaHHoe", meHto EZCAP)

Apaneep ASCOM yCTaHOBUTCA aBTOMATUYECKMW.

OnTumanbHbie ycnoBUA gaAa paboTbl Kamepbl

Temnepatypa Npu aKcnayaTaLuum 3Ton Kamepbl coctasnseT oT -20°C /-4F
0o +30 °C /86F.OTHOCUTeIbHAs BennUYMHa BlaxHocTn ot 0% ao 90%.




Kak usbexkatb Bnaru B yc10BUAX NOBbILLEHHOMN

B/Z1IaXXHOCTU
Mpu Temnepatype HuxKe 0 °C, Kamepa MoKeT 0biegeHeTb UK 3aMOTETb.
NHen, koTopblih 0bpasyeTca Ha noBepxHocTM M3C-maTpuubl, BAKAET Ha
KauyecTBO M306paxKeHus.
BHUMAHME! Crapaiitecb He AonycKaTtb NonagaHWA BAarn Ha NOBEPXHOCTb
MN3C matpuupbl B pabouyem pexkmme — ecnm Boga NnonageT Ha
3NEKTPUYECKUIN LMUT, TO MOXKET NPOU3ONTU KOPOTKOE 3aMblKaHUE UK
noBpeXXaeHne AaHHbIX.

Yto genatb, ecnm NoABMUACA MHEN Ha NOBEPXHOCTU
N3C-matpuubl?

BHyTpeHHee npocTpaHcTBo N3C Kamepbl OTHOCUTENBHO repMeTUYHO.

Ecnn ectb nHen Ha nosepxHocTM M3C-maTpuLbl, 3TO 03Ha4YaeT, YTo bonee
BbICOKaA OTHOCUTEIbHAA BAAXHOCTbL B 13C Kamepe.

PekomeHAayem BbICYLWNTb Kamepy € MOMOLLbIO C1eayHOWNX METOA0B:

1. OtkpyTuTe BWHT BO3AYWHOIO pa3beémM Ha nepegHen 4yactu
repmeTnyHoro ob6vema MN3C Kamepbl

2. NonoXunTe CBEXUW CUANKArenb B CUIMKarenb 6oKc. Mepepn Tem, Kak
3acbiNaTb CUAMKArenb, NOJIOXKUTE B CUAMKArenb BOKC HebONbLION KyCOK
BaTbl, OH HEOOXOANM B KayecTBe bapbepa mexay repmoobbEMOM Kamepbl
N CUNMKarenem.

3. BBuWHTUTE cunMKarenb B 6OKC W ybegutecb, 4YTO pPE3UHOBOE
YNNOTHUTENbHOE KO/bLLO 0becneynBaeT repmeTMYHoOE CoeanHEHMNE.

4. MpumepHo Yyepes 24 yaca, BNaXKHOCTb BO34yXa B repmoobbeme Kamepbl
O01KHA BOCCTAHOBUTbLCA.

BbICTPbIA MeTOoA, CYLUKU Kamepbl

Mcnonb3ynte cxKaTblh BO34AYX MAM PYYHOM HAcoC, 4YToObl CyxoM BO3AyX
npowen yepes TPYyOKy ¢ cunmkarenem. Jiydwnimm apPeKT MOKHO NONYYUTb
NMPUMEHUB B KayecTBe CUAMKarenb-bokca OAHOPA30BbIA  LWNPUL,
TMnopasmepa 10-20mn, Tak e, KaK M B LWTATHbIA CUAMKarenb-60Kc,
MOMIOXKWB B HEro KycoyeK BaTbl A41A GUAbTPALMKM OT NblIN U AOCTATOYHOE
KonnuecTso 5-10cm® NpoKaneHHoro cuamKarens.

B TO e Bpems, peKomeHAyeM CNerka oTKpyTUTb NepeaHioo KpbiwKy M3C
Kamepbl.

OcyLeHHbIM BO34yX fierye 6yaet npoxoauTb Yepes repMoobbeEM Kamepbl.
Torpa Bo3ayx byaet cB0604HO BbIXOAUTL M3 3a30pa MeXAy nepeaHen
KpbIWKoM n kopnycom M3C kKamepbl.

Yepes HECKONBbKO MUHYT B/IAXKHOCTb BO34yXa B repMmeTnyHoM Kamepe M3C
NOHU3UTCA.



BHUMAHME! CnnwKkom BbICOKOE AaBNEHUE MOXKET NPUBECTU K
noBpexXaeHuto okHa N3C-maTpuubl N CUCTEMBI OXNAXKAEHUA.

Ecnun poca obpasyetca Ha UK-610Ke onTUYeCKoro okHa.

Echan TemnepaTypa OKpyrKalowen cpeapl OY4eHb HU3KaA, a BAAXKHOCTb
BO34yXa BbICOKA, TO Ha OMTUMYECKOM OKHe MOKeT obpasosaTbCsA poca.
B kamepe QHY8PRO TonwmHa ontnyeckoro ctekna 3 mm. He cmoTpAa Ha
3TO, CTEK/I0 A0J/I)KHO NPENATCTBOBATb 06Pa30BaHMIO POCHI.
Ecan y Bac BO3HMKHYT Nnpobaembl, cheaynte cnenyrowen npoueaype:
1.YctaHoBuTe M42 Ha M420o6orpeBaTe/nib OKHa Kamepbl NPOU3BOACTBA
QHYCCD, oH noBbICUT TeMMepaTypy OKHa, 1 3TO N03BOAUT n3bexaTtb
obpasoBaHuA pochl.
2.YMeHbLUNTEMOLLHOCTb OXNaxKaeHuA. Jlydwana Temnepartypa ana
QHY8PRO ot -15°C po-20 °C.
OTperynnpyunte TemnepaTypy OXN1a*KAeHUA B 3aBUCUMOCTU OT
TemMnepaTypbl OKPYKAKOLLEN cpeapbl.
3.He ctaBbTe ctekno M3C-maTpuLbl CBEPXY BHMU3. XO/NIOAHbIA BO34YX
NMOHU3UT TeEMNepPaTypy ONTUYECKOTO OKHa.
Mo 3aBeplieHnto paboTbl C Kamepon oTKAUUTe nuTaHme MN3C-maTpuybl.
Echn Kamepa nogkntoyeHa 4vepes USB, Kpuctannbl nbga Bokpyr [13C-
MaTpuubl 6yayT TaATb, U B MOAKJAOYEHHOM COCTOSIHUM U 3TO MONKET
NPMBECTU K MOBPEXAEHUAM WAN KOPOTKOMY 3aMbIKaHMIO MNeYaTHOM
nnaTol.

PekomeHaaumMu no aKcnayataumMu Kamepbl B
yAaneHHou obcepBaToOpUM.

Echn ocTtaBuTb Kamepy paboTaTb B TeYeHME A/IUTENIbHOrO BPEMEHMU
M  Kamepa pabotaer B yaaneHHon obcepBaTopuK, MNOXKANYINCTa,
cnegymnTe cneayowmm npoueaypam:
1. MNpexae 4Yem NONb30BAaTbCA KaMepoW, Bceraa NpoBepAnTEe Ha
repMeTUYHOCTb N CYXOCTb. ECAM ecTb KpUCTanabl Ab4a BOKPYr Ymna
- 3TO YKa3blBaeT HA BbICOKYID OTHOCUTE/IbHYIO BAAXXHOCTb B
Kamepe. Heobxoammo BbicywnTb M3C Kamepy.
2. [lpoBepbTe repmMeTUYHOCTb Kamepbl.
Bbl MorKeTe NpoBepuTb 3TO NYTEM YBE/IMYEHUSA BHYTPEHHETO
AABNEHNA B TEPMETUYHOM Kamepe py4HbIM Hacocom (He
npesbiwats 1.01MP).



Ecnan paBneHune nagaet 6bICTPO, 3TO CBUAETENLCTBYET 06
OTCYTCTBMWU rEPMETUYHOCTH.

Heobxogmmo npoBepuTb, XOPOLIO 1N NPUBUHYEHA NepeaHAA
KpbILKa.

3. Monoxunte 3pPeKTUBHDLIN CBEXKUN CUAMKAreNb B CUAMKArenb-b6oKc
n nogcoeanHute K N3C Kamepe, OCTaBMB €€ CYLIMUTbCA. DTO MOXKET
3aHATb HECKO/IbKO YacoB.

4. He Bkao4vante M3C B TeyeHMe HECKONbKUX AHEW, ecnanm 3To
BO3MOKHO. Ncnonb3ynte ceTeBOM KOHTpO/IEp ana
ynpasneHmnal2B.

5. [1ns BO3MOXHOCTU OCYLIKM KaMepbl AUCTAaHLUMOHHO PEKOMEHAYEM
nepuoamyeckm  UCNONb30BaTb  BO3AYLWIHbLIA  (aKBAapUYMHbIN)
MUKpoHacoc (1-2 pa3a B cyTkM Ha 10-15cekK).

6. He pgonycKante npeBbilleHMA OABNEHUA UIN PA3PANKEHMA BHYTPMU
Kamepbl CBblLe 3aAB/IEHHbIX NAPaMeTPOB.

Yuctka nosepxHoctu MN3C maTtpuubl

Ocepatowana Ha noeepxHocTb M3C maTpuubl Nblib, BAMAET Ha Ka4yecTBO
n30b6paxkeHusa, co3daeT «Mbl/ibHble MOHUYMKU» U Apyrve aptedakTbl.
Hebonbluoe KONMYECTBO MbIIM PEKOMEHAYEM YAANATb C MNOMOLLbIO
NNIOCKMX KaNMBPOBOYHBIX NONEN.

CoBeTbl NO OUYUCTKE

Bbl moxkeTe OTKpbITb NepeaHto KpbiwkKy M3C AnA 0O4NCTKM NOBEPXHOCTU
MaTpuubl.

OTBMHTUTE nNepeaHIo KpbiwKy MM3C-Kamepbl NPOTUB YaCOBOM CTPENKN, U
NOYUCTUTE Mbl/Ib BO34YXOM C NOBEPXHOCTM MATPULLbI C MOMOLLBIO PYYHOro

HacCocCa.

Ecnm py4yHOM Hacoc He cnpaBnaseTca
C 3arpA3HeHMAMM, BOCMO/b3yUTECb
cneuyanbHbiM HAOOPOM AN1A YUCTKM
3epKanbHbIX Kamep wWanm bBymaromn
ANA NPOTUPKKN 0O6bEKTUBA.

Ecam Bbl mMcnonb3lyete bBymary ana

06bEKTUBA, cnepynte OAHHOM
npoueaype, 4Tob He noBpeaAnTb NoBepxHocTb M3C maTpuLpbl:

1.BbiMmoliTe pyKu € MblaOM.

2.Bo3bmuTe AnCT Bymaru ana AMH3bl U CNOXKUTE ero B O4AnH AU B ABa



pa3a (He cknagblBanTe CAMLLIKOM MHOFO pa3, TaK Kak Kpaa bymaru 6yayt
OYeHb PE3KMMM M MOTYT nouapanaTb noBepxHocTb M3C maTpuupbl)

3. He pgaBute CMAbHO Ha MaTpMLy NPU NPOTUPKE.

4.3aBepLunTe OUYUCTKY U YCTAaHOBUTE nepeaHtoto KpblwKy M3C Kamepbl Ha
MecToO.

YcTaHOBKa ycuneHma n cmeweHuA
B oTanume ot mHorux apyrux npoussoantenen, QHYCCD ocTtaBnseT
BHYTPEHHME HAcTPoMKM ycmneHmsa GAIN Kamepbl U HACTPOMKM CMELLLEH NS
ADC, 6narogapa yemy Bbl nonyymte makcMmasibHyHO NPON3BOAUTENBHOCTb
ot QHY8pro.
Ycunenne ADC nporpammupyeTcs KoadPUUNMEeHTOM YCUAUTENS, MOXKET
MeHATbCA B AmMana3soHe ot 0 go 63.
MapameTp offset — cmeweHne, perynmpyetca B AnanasoHe ot 0 go 190
eAnHUL,
MpaBuAbHAA HACTPOMKA CMELLLEHMA U YCUIEHUA MOMKET USMEHUTb CUCTEMY
ycunenumsa M3C Kamepbl, KOTOpPble COOTBETCTBYHOT AMaNa3oHy MOLHOCTH
CUrHana u macwTtabbl KonnyecteeHHoro ADC, gna Toro 4tobbl NOAYYUTH
NYYLWNIA AUHAMUYECKUI AMNaNa30oH.

O6bIuHbIN MeToA KaNnbpoBKHU:
1. YcraHoBuTb Gain= 0.

2. YCTaHOBMTE BPEMSA IKCNO3MLMN OKOJIO HYNA N 3aKPOMUTE OOBEKTUB - 3TO
CMmelleHune Kagpa.

3. MpocmoTpuTe 3axBayeHHble M306pakeHns (MOXHO MCNO/Ib30BaTb
AHanuns wymos B pyHKLMAX EZCAP)

4. UpeanbHoe cpegHee 3HavyeHue coctasnaet npumepHo ot 500 go 1000.
Ecnu 3HavyeHue Bbiwe, HYXKHO MOHU3UTb CMeLLeHne. Ecam 3HavyeHne HuxKe,
TO yBennybte OFFSET.

5. NoBTopuTe Warun 2-4, 4106bl NONYYNUTb UAEANBHOE 3HAYEHUE
cMmeleHuA.

6. OTKpOMTE KPbILWKY OOBEKTMBA U YBENNYBLTE BPEMA SKCMNO3ULMUN.
Ncnonb3yinTe ogMH NCTOYHUKA cBeTa (Hanpumep, CBETOBOM KOpob nau
*K-3KpaH), a TakKe NpumnTe HacbiWweHHoe n3obparkeHue.

7. NMocmoTpuTe Ha MeCTHOoe cpefHee 3HaYeHMe CHUMKA: eCn 3HaYeHune
meHble, Yyem 60.000, HeobxoaMMmo yBennYnTbL 3HaYeHne GAIN; ecam
3HayeHue 65535 - ymeHbwuntb GAIN.

8. MNosTopUTE WarK 6-7, 4T06bI NONYYNUTb COOTBETCTBYIOLLEE 3HAYEHME



GAIN.
9. NosTopUTE Warun 2-4 n nony4nto 6onee TouyHble OFFSET.

MpumeyaHue: ocobeHHOCTb HeKoTOopbix QHYCCD Kamep B TOM, YTO Koraa
Bbl UCNonb3yeTe 6eH-pexkumbl 2x2,3x3, 4x4, nsobpakeHne moxxert
pocturatb 65535 gaxke ¢ KoappuumeHTom ycuneHua pasHbim 0.

QHY8PROrabaputHble pasmepbl
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QHY8PRO ¢oKycHoe paccTtoaHue
OnnHa 6akdpokyca QHY8PRO coctaBnsaer
20 MM, KaK NoKasaHo 6e3 ueHTpa u
KONbLA PerysiMpoBKu yraa.
Ecnun Bbl noaKkntOUMTE KONBLLO
pPerynMpoBKM HaKI0HA U CMELLLEeHUA, TO
3agHee paccTosaHue - 63kdoKyc
YBEINYUTCA NPUMEPHO Ha 3 MM.
CCD sensor

Mcnonb3oBaHUe KO/bLLA PEeryIMpoBOK U LLeHTPa U HaK/NoOHa
1. Konbuo mmeet pesbby M42/0.75 Ha QHY8PRO. Ecam Tpebyertca
perynmpoBKa, TO UCNONb3YyHUTE PEryIMpoBOYHbIM dnaHew,
2. PerynmpoBKa LeHTpa: OTKPYTUTE TPU BUHTA BOKPYT KOAbLA.
[lnsa perynMpoBKKU KONbLO YCTaHAaBANBAETCA cieayowmm obpasom.



Perynunpysa pacnosoxeHune Tpex BUHTOB, MOXXHO 40OCTUYb X043 40 1 mm
PEryMpoOBKM MECTOMOJIOXKEHMA LEHTPA.

3. PerynmpoBKa yrna HaknoHa: Cnerka oTKpyTuTe Tpu BUHTA.

Yron HakNOHa peryanpyetca He6oNbWMM BUHTOM Ha Topue
perynmMpoBoYHoro ¢paaHua.

Ecnan noBepHyTb QHY8PRO OTHOCUTENBHO PEryIMPOBOYHOrO ¢paaHua, TO
NONYYUTCA NPABU/IbHbIN Yron.

4. Mocne 3aBepLweHNA HACTPOMKM 3aPUKCMpynTe PpraHel Tpems
BUHTaMMW.

YcTaHOBKa nporpammHoro obecneueHums
HactoatenbHO pekomeHagyem Bam ncnonb3oBaTb NPOrpaMmmHoe
obecneueHune EZCAP.

OcobeHHOo, Koraa Bbl Ha4anAn cHUMaTb ¢ nomoubio QHY8PRO.
EZCAP KoHTponumpyeT paboTy Kamepol.
YcraHoBKa EZCAP

1. BbinonHutb EZCAP.exe
Bbibepute [Scan Camera] B MeHt0 Kamepbl
Korpa cuctema Hanaét obopyaosaHue, EZCAP nokaxet [QHY8PRO],
Ha*kmuTe KHonky [QHY8PRO].

4. T'pynna nsobpaxkeHuin, pacnonorkeHa cnesa ot EZCAP, oTkpoeTca
aBTOMATUYECKMU.

5. YcraHosuTe GAIN =0, OFFSET =125

6. HacTtpouTe BblaepKKY U HA*KMUTE KHOMKY Snap, Kamepa HayHeT
3KCMO3MUMIO U NOKaXKeT n3obparkeHue.

7. YT10b6bI pacTAHYTb rMCTOrpammy, Bbibepmnte COOTBETCTBYHOLLMMN
AMNanasoH.

8. Tnctorpammy MHTEHCUMBHOCTM MOMKHO Habntoaatb, pacTAHYB Ha
HeobxoaMMble 3HAYEHMA U OCTAaBUTb B 334aHHbIX FPaHULLaX.

9. Haxkmute Ha wu3obparkeHne OHNaMH-BapMaHT. ITo Mo3BoANAeT
AOCTUYb HenpepbIBHOrO npocmoTpa. Mbl pekomeHayem BblbpaTb
6onee KopoTkue BbiaepkKn (100-500mc) gna nonyveHua bonee
BbICOKOW CKOPOCTM NPOCMOTpA.

10. HactponTe 06BEKTMB MAK Teneckon, choKycmpymnTecb Ha obbekTe n
nonyynte nsobparkeHue.

11. OcTtaHOBUTE OHNANH-NOKA3.

12. BbibepuTe 3B€34y MAKN KaKyto-n1Mbo Lenb B 061actm nsobpaxkeHua c
NMOMOLLbIO NEBON KHOMKU MbILLW.



13.0T1kponTte FOCUS KONOHKY.

14.Haxkmute Ha KHonky FOCUS, 4yTo6bl nonyyunTb GoKyc n3obpaxkeHus.

15.HacTtpoiTe ructorpammy, BbibpaB noaAxXoAALIMIA AMaNa30H.

16.Haxxmute onuuto Live Focus ewe pa3. Haxmute Ha ob6nactb
n3obpaxeHua, 4ytobbl NonyunTb 6onee TouHbIN GOKyCc obbeKTa. Ha
OAHHbIM MOMEHT, OH DyaeT NOKa3biBaTb aHANUTUUYECKON KPUBOWM B
ctonbue n 5-kpatHblt GoKyc nsobparkeHma symom. KonoHka FWHM
MOKaXeT LWWUPUHY 3Be34 M MHTEHCMBHOCTb MNWKa M300paxkeHus
3Be3abl. Kak npasuno, meHbwe FWHM u 6onblie nNMKOBOWM
MHTEHCUBHOCTM YKA3bIBAOT HA /y4Linii GpOoKyC.

17.Nocne 3aBepLuieHna GOKYCUPOBKM, OTKPOMTE KONOHKY Capture n
HaYHUTE CbEMKY.

18.YcTaHOBUTE COOTBETCTBYHOLLEE 3HAYEHME YCUNIEHWUA, CMELLEHUA U
BPpeEMeHU 3Kcno3mumu. Bbibepute pexmm 1x1 Binning, Hu3Kylo
CKOPOCTb CYUTbIBaHMA. HaxkmuTe Capture, 4na CbeMKM.

EZCAP  MOXeT  KOHTpPO/AMpOBaTb  TemnepaTtypy  BPY4YHYIO nnu
aBTOMaTnyeckun gsa kamepbl QHY8PRO.

Boibepute Temperature Control (KoHTponb TemnepaTypbl) B MeHO
Hactpolika.

B oKHe KoHTponAa TemnepaTypbl nosBaTca Tpu BapuaHTa: TEC OFF, pyyHomn
N aBTOMATUUYECKUIA KOHTPO/Ib.

TEC OFF no3BOAUT HEMEANEHHO OX/1aANTb Kamepy.

Py4HOM KOHTPO/Ib MO3BOJINT OTPErYyAMPOBATb MOLLHOCTb OxnaxaeHusa (%)
B pasgene PWM cnesa. [wanasoH
perynnposaHua coctasnset ot 0% po
100%.

ABTOMaTMYECKOE ynpas/eHne byget

Image Area

PeryiMpoBaTb MOLLHOCTb Kynepa ans
ANHAMMYECKON NoaaepXKKM AaTunKa
NMOCTOSIHHOW TeMMepaTypbl,
YyCTaHOB/IEHHOW NOJ/Ib30BaTE/NEM.

Over Scan Area

N306paxkeHuna, KOTOpble NPOU3BOAATCA
EZCAP 6yayT oxBaTbiBaTb 06/1aCTb
Overscan B YepHo-6enom BapuaHTe, Kak

MOKa3aHo Ha M306parkeHnn cnpasa.

g F

[aHHble u3 3Tux obnactert MoryT 6bITb MCNOMAB30BaHbI AN1A



npeaBapuTenbHo 0b6paboTkmn nsobparkerua MN3C.

ObpaTnute BHMMaHWE, YTO HE BCE MPOrpaMmbl MOTYT BbIBOAUTb 3TU
obnacTw.

MAXIMDL ASCOM pexum noaknovyeHus
LWaru
1. Morkanyncra, ckayamTe nocneaHtoo sepcuto naatpopmel ASCOM,
npouas no ccbinke: http://ascom-standards.org/ . YcraHosuTe

ASCOM, a TaK e cka4yanTe ntobble 4OCTYNHble 0OHOBNAEHUSA.

2. http://www.ghyccd.com/download.html| ckauaiiTe n yctaHoBuTe
Apansep ASCOM n3 QHY8PRO.

3. 3anyctnte MAXIMDL nporpammHoe obecneyeHue. Boibepute

Kamepy Ha NaHenn MHCTPYMEHTOB. [M0ABUTCA OKHO ynpaBaeHuA
Kamepon. Haxkmute KHonky «HacTpoKa Kamepbl» BHYTPW 3TOrO
OKHa.
4. Bbibepmte ASCOM 13 MEeHI0 pexmma Kamepbl U HaXXMUTe
«1ono/IHUTENBHOY.
5. N3 okHa ASCOM Camera Choose BbibepuTte T1n M3C Kamepbl -
QHY8PRO, 3atem Haxkmute «CBoicTBa», YTObObI 3a4aTb 3HaYEHUA
HEKOTOPbIX MapamMeTpoB (KOIPPUUMEHT yCUNEHUA, CMELLLEHNE U
CKOPOCTb cYnTbIBaHMA). Bbibop TMna CCD QHY8PRO 13 okHa ASCOM
Kamepbl BbibpaTb. 3aTem HaxkmuTe KHoNKy CBOMCTBA, YTOObI
YCTaHOBUTb HEKOTOPbIe 06bIYHbIE 3HAYEHMA NAaPaMEeTPOB, KaK
BE/INYNHA KO3PDULMEHTA YCUNEHNA, CMELLLEHME N CKOPOCTb
cuntbiBaHUA. LLenkHuTe «OK» 1 B OKHe yrnpaBaeHUe Kamepoun,
Ha*kmute KHonky CONNECT.
Boibepute BKNagKy «dkcnosmumm» n3 okHa Camera Control.
BbibepuTte onuuto Find Star n yctaHoBUTE BpemaA 3KCMO3ULUMN.
M3 BcnabiBatowero meHto OPTION BbibepuTte "No Calibration".

0 X N O

YcTtaHoBUTE pexxnm camaHua X ¢ Y, K npumepy, ecau Bblbpatb X = 4,
Y = TO e camoe.

10. HaxkmuTe KHonMKy MycK, 4To6bl CHATbL Kaap. Bbl moxkeTe
MCNO/Ib30BaTb MHCTPYMEHT Screen Stretch ana perynnposku
pacTaXKeHua n3obparkeHus.



LiBeT n3obparkeHun

QHY8pro BkalouyaeT B cebs 2 Binning pexuma (2x2, 4x4), KoTopble
BbIBOAAT TO/IbKO YepHO-benoe nsobpakeHme. Takmm obpasom, 3T Aga
peXmma nonesHbl TONbKO AN (POKYCUMPOBKM M NpeaBapuUTenbHOro
npocmoTpa. Ecam Bbl XOoTUTE NONYYUTb LBETHOE M30bparkeHue, BbibepuTe
KombuHaumio 1x1.

OTAKYMA OT BbiLLEYNOMAHYTOrO Wara Homep 8:

8. YcTaHoBUTE pexnm camnaHua c X n 'Y, Kak Bblbpatb X =1, Y = TO XKe
camoe.

Haxkmute KHOMKy MycK 1 CHUMUTE Kaap.

Bckope nsobparkeHue byaeT nokasaHo B Buae RAW, KoTopoe Bce elue
yepHo-6enoe. Boibepute “MpeobpasoBaHue uBeTa” B meHto “LiBet”
MAXIMDL, odpdcet, X=0,Y=0

Bbibepute Generic RGB 13 Bbinagatowero cnnucka meHto Select Camera. B
OKHe npeaBapuUTeNbHOro NPOCMOTPA MOXKHO YBUAETb NOJIYYEHHbIN LBET.
Haxkmute KHonKy OK. Bbl nonyunte uBeTHoe W30b6pakeHue yepes
HekoTopoe Bpema. Ecan uBeT He noaxoauT, NonpobyinTe WM3MEeHUTb
3HayeHue cmeleHnmnsa, X, Y B meHto LiBeT Convert, u BbibepuTte TN Kamepbl
B Select Camera.

MpumeyaHue: B uenax ynyuweHua GpyHKLUM GOKyca U CKOPOCTU
NPOCMOTPA, ecTb KHONKMU B OKHe Fast Setting (BbicTpasa HacTpoiiKa).

Bbl MO)KeTe KHONKOI MbiLUM Bbl6paTb BbICOKYHO CKOPOCTb 3arpy3ku Ann
npocmoTpa u GOKYCUPOBKMU.

AstroART ASCOM Pexxum nogKniovyeHus

1. Moxanyncra, ckayamTe nocnegHioto Bepcuto ASCOM, npoiga no
ccbinke http://ascom-standards.org/ . YcraHosute ASCOM, a TaK ke

CKavaunTe ntobble gocTynHble 06HOBAEHMUS.

2. http://www.ghyccd.com/download.html cKaualite u ycTaHoBUTE
ASCOM pgpavisep gna QHY8PRO.

3. YctaHoBUTb O06HOBNeHMa AART3.0 u AART4.0. [Moxanyicra,

ckonupymnTe M3C 6mbnnoteky AART (B piccdgui.dll, ckauatb ¢ Beb-
canta AART) B aupekTtoputo yctaHoBkM AATR. 3atem ycTaHoBUTE
apansep AstroART ns ASCOM.




4. 3anyctute nporpammHoe obecneyeHne AstroART, Bbibepute M3C
Kamepy B CTpoKe meHto Ithe Plug, KOTOpoe NoABUTCA B OKHE NAaHENU
ynpasnenua MN3C kamepon. Bbibepute TN Imaging / PykoBoAacTBo
Kamepbl ana ASCOM wu3 ctonbua Setup. Haxkmute KHonKy SETUP,
BbibepuTe M3C Kamepy QHY8PRO u ycTaHOBUTb COOTBETCTBYHOLLUE
3HAYEHUA YCUIEHUA U CMELLLEHMA B CTPOKe MeHto CBOMCTBA, a 3aTeEM
Ha*KmuTe KHonky OK.

5. Echm kamepa QHY8PRO nogkntoyeHa npasunbHO, AART nokaxer
OKHO KOHTpPO/1A TemnepaTypsbl. [oXKanyicTa, yctaHoBute Tpebyemoe
3HaYeHue TemnepaTypbobl.

6. Tam ecTb HaCTpPOMKa COBMeLLEeHNA KONOHOK oKHa M3C. Moxanyncra,
BbIbepuTE PEXUM CINAHUA NUKCENEN.

7. YcTaHOBMUTe BpemaA 3Kcno3numm nog okHom M3C.

8. Haxmute KHONKy START 1 HaYyHETCA CbEMKA M300parkeHus.

9. Ecan Bbl XOTUTE NOAYYUTb LBETHOoe Wu30bpakeHMe B COCTOAHUE
pexxuma 1x1, HeobxoaMmo Ucnonb3oBaTb QYHKLUMIO CMHTE3a LBETa
Color CCD, Haxogauwytoca B MeHI0 LBeTa. Bbibepute nsobparkeHune
RGE, 3HaueHuna X, Y u cmeweHmne, Haxxkmute OK.

MpumeuaHue: B uenax ynydweHua JyHKUuMn ¢PoOKyca M CKOpPOCTU
NPOCMOTpa, eCTb KHONKKU B OKHe Fast Setting (BbicTpaa HacTpoiiKa). Bbl
MoOXXeTe BblbpaTb BbICOKYKD CKOPOCTb 3arpy3kKuM AaA MNPOCMOTpa M
$OKycnpoBKu.

Kannbposka usobpaxkeHuna QHYS8PRO
CpeactBa Kannbposku mnsobpaxkeHunin ana MN3C-matpuubl ¢ BIAS nonem,
DARK nonem n FLAT nonem.
Bbl MoXKeTe NoNHOCTbIO yaanuTb Tennoson wym M3C yepes KannMbpPoOBKY, a
TaK }Ke TemMHble NATHa, obpa3osasLUMecs M3-3a NblAK HA noBepxHocTu MN3C-
MaTpULbl U NONYYUTb HauNy4dllee n3obpaxeHue.
KannbpoBKa n306pakeHua ABNAETCA Ba*KHbIM LIAromMm ANA NOJlyYeHus
cepbe3HbIX aCTPOHOMMUYECKUX poTorpadpuil.
Ona Toro, 4tobbl MNOAYYUTb TOYHYIO WMHPOPMAUMIO O Kanubposke,
HeobXxo4MMO  WMCMOAb30BaTb  KOHTPOANAEp TemnepaTtypbl. 3agaute
bOUKCMPOBAHHYIO TemnepaTypy, YTobbl OHa OCTaBasiaCb HEM3MEHHOW MpU
CbEMKeE U3006parkeHn.
PerynuposaHue temnepatypbl EZCAP Haxoautca B Temp Control, meHto
Setup.




MOXHO pPacTAHYTb pa3aen KOHTPOAA TemnepaTypbl B MPaBOM YacTU OKHa
Temperature Control, 4yTObbl 334aTb Kenaemble MNapameTpbl. 3aTem,
BblbepuTte Auto Control (ABTomaTuuyeckoe ynpaBieHue). ITO O3HaYaeT,
4TO TEMMEPATYPA MaTPULLbl aBTOMATUYECKM KOHTPOIMPYETCA.
[locTnxKeHre 3a4aHHOM TeMNepaTypbl MOXKET 3aHATb HEKOTOPOE BPeMs.
Mokanyncta, [oOXAMTECb CTabuabHocTM TemnepaTtypbl B MM3C, 3aTtem
NPUCTYNanTe K CbEMKe 1 KaInbpoBKe n3obpaxkeHus.

MpuHumun Kannbposku N3C nsobparkeHus.

KanubposaHHoe uzobpaxceHue = [(LB) - (DB)] / (FB) = (LD) / (FB)

loe:
L - aBnaeTca paktopom GOTOCHEMKMN,
D - Dark Frame, TeMHOBOW Kaap U306parkeHus,
B - BIAS nsobparkeHue,

F — FLAT, n3obparkeHue nNaoCcKoro nons.

MpumeyaHue: BO3MOXHO NOAB/NEHUE BEPTUKA/NbHbLIX MOJIOC Ha
n3o6parkeHuu, Kotopble MoryT o6pa3oBaTbCA NPU C/AONKEHUU TEMHDbIX
n3obparkeHui.

3T0 HopmanbHoe ABneHue. OTKanubpyinte gaHHoe n3obparkeHue, YTOObLI
usbexxatb gedeKros.

NonyyeHne nsobparkeHna BIAS

Meton BIAS no3BonseTr KanmbposBaTb WU30b6paxkeHne C  Hy/eBOW
akcnosunuuen. Korga cHMmaete nsobparkeHue, nsberante nonagaHmMAa Ha
M3C-ceHcop nyyen ceeTa.

YctaHoBuTe Exposure Time (BblaeprkKy) 0, a 3aTeEM UCNONb3YUTE HU3KYIO
CKOPOCTb ANA CbeMKWU 6onbloro Konmyectsa cHMmMmkoB (10 -50 kagpos)
BIAS nsobpaxkeHus.

CoxpaHUTe 1 NepeKpomTe UX.

Ncnonb3yinTte PyHKUMIO cpesHero nepekpbiTna (average overlapping), He
COOTBETCTBYHOLLYIO Mo3numMKM, 4tobbl nonyuntb oamH BIAS Master
n3obparxkeHue.

CoxpaHute nsobparkeHue.




YactnuHoe Obpe3aHHbie BIAS
nsobparkeHue (B)

NonyuyeHune DARK n3obpaxkeHus

U3beranmte nonagaHma Ha M3C-
CEHCOp /y4en cBeTa M 3aKpowuTe
06BEKTUB KPbILLIKOM.

BpemAa 3Kkcnosmvumm ycTtaHOBUTE TO

e, YTO N BpemA CbeEMKU, a 3aTeEM
Mcnonb?’yf;”—e HU3KYIO CKOPOCTb M YactuuHo obpesaHHble DARK nsobpaxenusa(D)

pexkum 1x1 otcHAaTb (10-50 Kagpos)
BIAS nsobpaxeHus.

CoxpaHuTe U HAaNoXuTe 3Tn
n3obpaxeHusn, 4tTobbl
cbopmmpoBaTb Dark Master
nsobpaxkeHue.

COXpaHMTe ”306pa>KeHme. DARK 06pa3, KoTopbliii Kannbpyetca ¢ nonsa cmeweHus (DB)
MonyuyeHune FLAT nsobpakeHus

Mnockoe wu3obparkeHMe MOoXKeT ObITb WMCNOb30BAHO ANA peLlleHun
npobiembl LLeHTPa CBETOBOro Ny4Yka, KOTOpas Bbl3BaHa BUHbLETUPOBAHUEM
ONTUYECKOM CUCTEMBI.

MpumeHeHnem flat-field Takke pewaetr npobnembl NblAM U NATEH Ha
nosepxHocTtu ctekna M3C-ceHcopa.

MeToa kannbposku flat-field 3akntouaeTtca B HeobxoanmocTn
PaBHOMEPHOro OCBeLLEeHMA NaUTOOKca.

NanTboKc nomellaeTca B nepeaHeN YacTu Teneckona.



YCTaHOBUTE COOTBETCTBYIOLLEE BPEMA IKCMO3ULUM O/1A HENPEPbLIBHOM
cbeéMmKM 10-50 Kagpos FLAT nsobparkeHuma. CoxpaHUTE U HaNOXKUTE 3TU
n306paxkeHnA apyr Ha gpyra, 4Tobbl cdopmunposaTts flat nsobpakeHune
Master, coxpaHuTe nsobpaxeHue.

Y106b1 NONY4YNTL TOUYHYIO KannbpoBKy FLAT nsobpaxkeHuna, obpature
BHMMaHMe Ha c/ieaytowme BONpochbl:

Cpenanre flat-field nsobpakeHna HenocpeACTBEHHO Nepesd CbeMKOM Unu
Nnocse OKOHYaHMA CbEMKM.

Y106bI M36€EXKaATb AeMOHTaXa obopyaoBaHMA, BUBpauua NpMBoauT K
N3MEHEHWIO NOJIOXKEHUSA NbIAN Ha noBepxHocTU MN3C-maTpuubl.

O6BbEM 3Kcno3numnm ysennumaatot Ha 30% OoT MakCMMabHOro
ANHAMMYEeCKOro gmanasoHa, YTo 03HavaeT, 4YTo Bbl nonydmnmn 20000-30000
nukcenen flat-field nsobparkernus.

N306parkeHmna BIAS Master, DARKmaster n FLAT Master ctaHyT
KaAMBpoBOYHbIMKU NpU NOCTOOPAbOTKE CHUMKOB.



