





Monpobyem Bkpaue pazobpatbcs camn, gobasnsieT n naHopamHblr dopmaT 4To-Nmbo K
BoCnpuaTuio obbekTa doTorpadmposaHns. B kauecTse NnpMMepa BO3bMEM 3aypsaaHYIO
TypucTnyeckyto gotorpaduio, caenaHHyo aBTOPOM paHHUM yTpOM B ropoake Ku YacT wraTta
dnopuaa. Ha Helt n3obpaxeH 40B0osIbHO 6€3BKYCHbIN reorpadnyeckmin 3HaK CaMOM HOXXHOM
TOYKWN KOHTUMHeHTanbHoM vyactu CLUA (90 munb 1o Kyb6bl).
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HecmoTps Ha 6egHOCTb KOMNo3uumun, poTtorpadums, o4HAKO, HE BbIFASAUT
HecbanaHCcMpoBaHHOM. MacCMBHbIN ‘WML’ B NPaBON 4YacTu CHUMKaA Xyao-6eaHo
ypaBHoBelunBaeTcst 06/71a4HOCTbIO B JIEBOV BEPXHEN €ro YacTu.

Tenepb NOCTaBWUM 3KCMEPUMEHT. BblaennM vactb n3obpaxxeHus B NpMOYrofibHUK C
COOTHOLLUEHMEM CTOPOH, COOTBECTBYOLWEMY TpaamumoHHoMy 35 MM dopmaTy, T.e. 3:2, ”
MPUKPOEM OCTaBLUMECS YaCTu nsobpaxxeHnsa cepon mackon. Caenaem 3To B ABYX BapuaHTax:
3HaK cnpaBa W 3HakK cneBa ¢ cobnaeHneM, nNo BO3MOXHOCTM, ‘NpaBuia TpeTen'.
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He 3Halo, Kak BaM, a MHe 'TeCHOBaTO' B paMKax ABYX nocneaHmx dotorpaduii. Takoe xe
MHEHMe BblCKasanu npakTuyeckn Bce, KOMy aBTOpP NOKa3biBasna 3TOT Habop doTorpadwui.

Tenepb, HECKOJIbKO C/IOB O NPaBOMEPHOCTM OpMaTUPOBAHUS KAApPOB TPAaANULMOHHbIX
dopmaToB Ans NoAyYeHUs NaHOPaMHbIX KapTUHOK. B COOTBETCBUN C CyXKAEHUAMMU,
N3N10XXEHHbIMWU Bblle, 34eCb He BUAHO 0CcobbiX NMpOTUBOpPEYUMin c onpeaeneHnamm doTtorpadpum
C 06bpe3aHHbIMW FOPM30OHTaNIbHBIMK MONAMU Kak NaHopaMHoN. Mpobnema 'lUMPOKOYronbHOCTH',
€CNM OHa BO3HWKaeT, pellaeTcs C NOMOLbIO0 COOTBETCTBYOWero nogbopa obvekTmea, BNIOTb
no fish-eye'aa c nonem 3peHunsa B 180 rpaaycos. NNHoe aeno - kayectso. TpyAHO pacymTbiBaThb
Ha 6osiee nnn MeHee AOCTOMHbIN OTMEYaToK C Kaapa pa3MepomMm, ckaxem, 12x36 MM. OgHako,
ecnu Bbl - obnagatens cpegHedopMaTHOro annaparta, TO Bac 3TO NPaKTUYeCKM He KOCHeTCS.
Onsa HekoTopbixX cpeaHedopMaTHbIX MoAenen Aaxke CyLLeCcTBYHT T.H. NaHOpaMHble aaanTopbl,
No3BOJISIOLME NCMOIb30BaTb 35 MM MAIEHKY A8 CbeMKM NaHopaM.

B kayecTBe nOCTpaunMmM K CKasaHHOMY npuseny dotorpaduto Mocta Sunshine Skyway
Bridge (uT0o-TO BpoAe '3anMToro cosHueMm nyTtu B nogHebecbe') Bo dnopunae, caenaHHyto
06bI4yHbIM 35 MM annapaTtoMm Canon Elan lle (c 3ymMoM, BbiCTaBfieHHbIM Ha 200 MM) B npouecce
nepBbIX 3KCNEPUMEHTOB aBTOpa C NaHopaMHbIMM ddopMaTamu. LindpoBoe ckaHupoBaHue gano
[O0BOJIbHO MasnonpueieKkaTesibHOE N0 KOMNO3NLUNK n3obpaxeHue, K TOMY Xe OTBPaTUTENbHOIO
kauecTBa. [locne cooTBeTCTBYIOWEro popMaTMpoBaHma u ‘ctapeHuns’ B doTtoLwione nosyymnocb
cneayioulee:

OTnevaTtaHHaa pa3MepoM 16x40, BCTaB/IieHHas B NPUINYHYIO paMKy U NOMeELleHHasa Ha CTEHY B
KBapTMpe, KapTMHKa 3Ta HarnoMuHana aBTopy O TOM yBneKaTesbHOM hNopUACKON noesgke
pPOBHO A0 TOM MOpbl, NOKa €e He YBUAEN €ro XOpoLnin aMepuKkaHCcKun Apyr v, co cnosamm 'This
is sellable' (3To MOXXHO NpogaBaTb), HE NMepeBecusl ee Ha CTEHKY B CBOEM JOMe B WTaTe
Hbto-Wopk.

Ha aToM, noxanyii, oblimne paccyxaeHnst MOXHO 3aKOHUYNTb U NepeinTn kK 6onee NpeaMeTHOMY
pPacCMOTPEHMIO 3TOro0 BECbMa MHTEPECHOro heHOMeHa Noj HasBaHMeM 'NMaHopaMHas
doTorpacus’.

FeomeTpus naHopamHoun hoTtorpacumn

Te, KTO y>Xe 3HAaKOM C MaHOPaMHON (POTOTEXHUKOWM, BO3MOXHO C/blagn O reOMETPUYECKUX
NCKaXeHnax Ha POTOCHMMKE KaK HeOTbeMJIEMOM YacTu NaHopamMHon ¢oTtorpadumn. NMonpobyem
NoYYUTb HEKOTOPbIE KOSIMYECTBEHHbIE OLUEHKW A1 annapaToB pa3/iNyHbIX CXEM.

HauyHeM c annapaToB TPaAWULMOHHOW CXeMbl, T.€. annapaToB C NJ0CKO Pacno/I0XEHHOW MNSIEHKN
N HenoABWXXHbIM 06bEKTUBOM (KOTOpbIE B ganbHenweM 6yaeM HasbiBaTb NJI0OCKOGOPMATHBLIMN).
Huxe nsobpaxeHa AOBOLHO yNpoLEeHHas KapTuHa Toro, kak opMmupyeTtcs nsobpaxeHus
obbekTa, HaxoasLwerocs B CTOpOHe OT LeHTpa Kaapa Takoro annaparta. MNpeanosoxuM, 4to



noA yriiom g K onTU4ecKon ocn obbekTruBa HaXoaAUTCA OCECMMMETPUYHBbIN 06bekT (aepeso,
ctonb, yenosek) anametpoM D. PaccTtosiHMe oT 3Toro o6bekTa A0 MAOCKOCTM, Npoxoasilen
yepe3 06bEKTUB M NapannesibHOM ero onTUYeckom ocn - L. ®oKkyCcHoe paccTosiHne obbekTuBa -
F. Jonyckas, 4To L HamMHoro npesbiwaeTt F n yrnoebie paamepbl 06bekTa HecCon3MepmMo
MeHbLUe yrna g, MoOXHO Nosy4YnTb AOBOJIbHO NPOCTYH opMyny, NMPUBAMXKEHHO OMUCLIBAKOLLYIO
3aBMCUMOCTb JIMHENHOrO pasMmepa m3obpaxeHusa obbekTa Ha naeHKe OT NapaMeTpos,
nepedyncneHHbiX Bbiwe. ®opMyna 3To NpMBeAeHa B NPaBOM BEpPXHEM CEKTOpPEe pPUCYHKa.
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MIoEpdsaHe

FoBopsi 06 0CO6EHHOCTAX reoMeTpum n3obpaxxeHuin, Nosyvyaembix C MOMOLLbIO annapaToB 3TOro
TUNa, HeNb3s HE YNOMSHYTb O TaKOM SBIEHUWN KaK BUHbETUPOBaHWE, CBOMCTBEHHOM BCEM
doTorpadmueckmm obbekTBaM, HO 0OCOHBEHHO SIBHO MPOSIBASIOWLEMCSH B MAHOPaMHOMN
doTorpacdmn. BuHbeTUpOBaHNE, KaK M3BECTHO, O3HAYaeT 3aTeMHEHME U306paKeHnsa OT LeHTpa
K KpasM kagpa (pevn naet o T.H. dhoTorpadmyeckoM BUHbETUPOBAHUN B OT/IMUMNE OT
MexaHu4yeckoro, obycroBfeHHOro HannymeM Ha obbvekTmBe 6neHa, dunbTpoB, KoAey u T.n.).
KonnyectBeHHO BUHbETUPOBAHNE OMUCHIBAETCHA T.H. 3aKOHOM 'KOCUHYCa B 4-0M CTENEHN'.
34ecb He MecTo BAaBaTbCca B 6onee nogpobHoe onncaHue 3Toro fABfieHns. MOXXHO TO/IbKO
CKasaTb, YTO B NJI0CKOMOPMaTHbIX NAaHOpPaMHbIX oToannapartax 3TO MOXET CTaTb Npo6ieMon.
Tak, B annapate Hasselblad XPan co wTtaTtHbIM 45 MM 06bEKTUBOM, CHMXEHME OCBELLEHHOCTH
no KpasiM AocTuraeT 1-oi 3KCNO3ULUUOHHOM eanHuLbl. C 3TUM MOXHO MUPUTLCSA NPU CbeEMKE
MHOIMMX NAaHOPAMHbIX CHOXXETOB. OAHAKO, Ha M306paXKeHUAX OTKPbITbIX MPOCTPaHCTB (MOPCKUX
naHawadToB, U T.MN.) 3aTEMHEHMNE 3TO BeCbMa 3aMeTHO. XOTH B psAe Ciydyaes, 3TO MOXET 6bITb
NCNONb30BaHO ANSA BblAENEHUS LLEHTPANbHOM YacTu Kaapa, Kak KOMNO3MLMOHHOMO LeHTpa
n3obpaxeHuns. HYaCcTUYHO KOMNEHCAUMs BUHLETUPOBAHNSA AOCTUIraeTCs
'3sagmarpadmmpoBaHmemM' obbvekTumBa. MNpu paboTe ¢ UNPPOBLIM M306pPaXKEHNEM MOXKHO
BOCMOJ/1Ib30BATbCH MNONYNpPO3payvyHOn Cepon LEeHTpasbHOM MAackoM U T.N. 3aMeTUM TOJIbKO, YTO
BCE e CaMbIM paguKasbHbIM CNOCOBOM SIBNSETCH SABASETCSH UCMOSIb30BaHMeE
LeHTpanbHO-B3BELIEHHbIX HEATPaNbHbIX (GUNBTPOB, BbIMYCKAEMbIX AN KOHKPETHbIX
$0oTO006BLEKTUBOB.

CoBceM MHasi reoMeTpus NOCTPOEHNS MAHOPaMHOIo N306paXKeHUst NMPUMEHSETCS B
doToannapaTax CKaHMpYHOLLEro TMna, B KOTOPbIX MAeHKa NpMXMUMaeTcs K LMINHAPUYECKOMN
nosepxHocTn. ObpaTnMca K cnegyrLlemMy pUCyHKYy:



GEhekT

MNoOESCxHOCTE MNASHEKM

3aMeTnM cpa3sy, YTO 3TO MOCTPOEHME CNpaBeAIMBO KakK AN annapaToB C NOBOPOTHbLIM
06bEeKTMBOM, TaK M A5 annapaToB C BpallaloWMMCS KOPMyCcoM, pacCMOTPEHHbIX B cleaytoLen
cTatbe. BbiBeaeHHasa npu Tex e A0NyLeHUsX, YTOo 1 Bbilwe, GopMyna Ha pUCyHKe oTam4vaeTcs
OT NpeablayLlen NnepemMeLleHmMeM cos ( M3 3HaMeHaTeNs B YNCUTeNb. DTO CNpaBeanBo ans
ropuM3oHTanbHbIX pa3MepoB. OgHaKo, B 4aHHOM c/lydyae Hac 6onblue MHTepecytoT
BEpPTMKaJIbHbie pa3Mepbl n3obpaxkeHuns. MNMpeanosoxmm, 4To 06bekT npeacraBnsetr cobom He
unanHap, ctonb mn 1.4.), a wap anametpom D. [na npeHebpexmMmMo ManbiX 3HAYEHUN Yr10BOM
BbICOTbI, Ha KOTOPOM HaxoauMTCs 06beKkTa, BEpTUMKasbHbIN pa3Mmep M3obpaxkeHns 3Toro wapa Ha
nieHke 6yaet paBeH BCe Ton xe wupunHe W. OgHako, ecnu nonoxeHme obbvekTa
XapaKTepn3lyeTcs HEKOTOPOW KOHEYHOW YraoBOM BbicOTON (V), TO dopMyna Ansa onpeaeneHus
BbICOTbl H n306paxeHusa 3Toro obbekta Ha nneHke npmnobpeTtaeT cneayrowmn Bma:
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He 6yaem ytomnsaTb cebs NOCTpOEHMEM KPUBLIX, OMUCbIBAaEMbIX AaHHOW DOpMynon, m
npueBeaeM NULb NPUMEp KPYroBoro naobpaxeHus, NnosyydeHoro, npasaa, He nyTem
CKaHMPOBaHMS, a CLUMBAHNEM OTAENbHbIX MNAOCKUX M306paxeHunit (4To, 04HAKOo, HE MeHseT
CyTV Aena).

OTMEeTUM cpasy, YTO ropu3oHTasbHble IMHUKN 06beKTa (JIMHUN NepeceYvYeHunst CTEH M noaa u
T.M.) Ha 3TOM mn3o6paxkeHnn npnobpenun xapakTepHy apkoobpasHyto dopmy (paboTa cos q).
To ecTb, Takon cnocob noay4YyeHmns nNaHopaMHbIX N306paXkeHn TakxKe He cBoboaeH oT



reoMeTpMUYECcKNX UCKaXeHW. B psiae cnyyaeB UCKaXXEHMS Takoro poAa MOryT B MpUHLUMME
BOCMNPENATCTBOBATb BOCMNPUATUIO 06pa3a obbekTa. OgHako, Npu yBeandeHmmn poKyCcHOro
paccToAHMa 06beKTUBA, T.€. NMPU MOJTYYEHUN TaK HA3bIBAEMbIX 'CBEPXASIMHHBLIX' MaHopam,
'apKu' MOryT CTaTb NPakTUYECKM HE3aMETHbIMU ANA rnasa 3putens. BepHyTb usobpaxeHue B
€ro UCXO/IHbIN HEUCKAXEHHbIN BU MOXHO Ha 3KpaHe KOMMbIOTEPA C UCMO/Ib30BAHEUM
crneumanbHbIX NPOrpaMM-BbIOEPOB, Kak 6bl CBOpayMBaloWmMX nsobpaxeHue B unnuHap. 06
3TOM MNONAET peyb B COOTBETCTBYHOLLEN CTAaTbe HUXKE.

B ctaTtbe 'YTO Takoe naHopaMa' Mbl yXe YrnoMsHyAun o T.H. fish-eye (untaetcsa ‘duw-an’ -
AO0CNOBHO 'pblbuit rnas') obbekTnBe c nonem 3peHns 180 rpagycos (XOTS Ha caMoOM aene y
06bEeKTUBOB 3TOro TUNa yroa 3peHust MoxeT 6biTb 1 6onblie). B oTamMune oT HOpMasnbHbIX WU,
KaK MX eLle Ha3blBaloT 'MPSAMOYronbHbIX' 06bekTMBOB n3obpaxeHue B fish-eye'sax
dopmMmpyeTca no cneayowemy NpuUHUKUNY: NOAOXKEHUE KaXKaoh TOUKN n3obpaxeHnsa B Kagpe
NpsMO NponopunoHanbHa yray, noj KoTopbiM COOTBECTBYHOLWAs Touka o6bekTa HaxoamTcs oT
onNTUYECKOM ocu obbekTmBa. Mo3aToMy, ecnn 06beKT npeacTaBnseT cobol NpsAMyo JIMHULD,
NPOXOASLLYIO Yepes3 LeHTp Kagpa, ee nsobpaxeHne ocTaHeTCcs NpsiMoN NMHMeE Ha Kaape. Ecnm
3Ta NNHUSA HAXOAUTCHA B CTOPOHE OT ONTUYECKOM ocn o6bekTuBa, ee nlobpaxeHune B Kagpe
yxe byaet npeacrasnseT cobon BbiNyKAy K nepudepun Kagpa KpMBYo MHKUIO. Mbl 6onblue
He 6yaem NpuMBOANTbL Kakue-nnbo dopMynbl B NOATBEPXAEHUE 3TOro (kenatowme MoryTt nmbo
caenaTb 3To camu, nnbo npuberHyTb K poTorpadpuyecknum crnpasoyHukam). Npueenem Numlb
TUNn4yHoe nsobpaxeHne, Nosy4YeHHoe C ncnonb3oBaHneMm obbvekTmea fish-eye. KoopanHaTHas
ceTka 6enoro uBeTa, HasoXeHHasa Ha nlobpaxeHne, MOAENNPYET NPAMbIE IMHUMK, NPUCYLLNE
obbekTy (B 4aHHOM cny4yae obbekTaM) B peasibHOM MuUpe.

Yron 3peHuns fish-eye koHseptopa FC-E8 ans umdposoro annapata Nikon Coolpix 950,
KoTopbIM 6bIN caenaH 3TOT CHUMOK, cocTaBnseT 180 rpaaycos. Ero dokycHoe pacctosHue B
nepecyeTte Ha 35 MM ¢opMaT naeHkn cotaBusio 6bl 8 MM. Takue fish-eye 06beKTUBDI
Ha3blBAOTCS MOSIHbIMU UAW KPYroBbiMU. CyLECTBYIOT TaKXe T.H. AMaroHanabHble UK, KaK NUX
elle Ha3bIBaloT nosHodopmaTHble fish-eye 06bekTMBbI. OHU 3anNOAHAT U306paxeHnem Becb
kagp. Ana Hux 180 rpagycos - 3TO Yron 3peHunsa no gnaroHanu kagpa. x dokycHoe
pacctosiHue ana 35 MM dopmaTta naeHku - 16 MM. TUNKMYHbLIM NMpeacTaBuUTeNIeM Takoro poaa
obbekTnBOB ABnsetca MC 3eHuTap 2,8/16 npom3BoacTBa KpacHOropckoro 3aBoga UM.
A.C.3BepeBa. O4eBMAHO, YTO M306paxxeHnsa, HeNnocpeaCTBEHHO NONYyYEHHbIE C
NCNO/Ib30BaHMEM TakKnx 06BbEKTMBOB, BpPSA M MOXHO OXapaKTepu3oBaTb Kak NaHOpPaMHble
(Baxe HeCMoTpS Ha UX 'CBEPXLIMPOKOYrofbHOCTL'). HO NyTeEM COOTBETCTBYIOLLMX KOpPpPeKUni 1
npeobpa3zoBaHunini npeBpaTnTb NoaobHoe nsobpakeHne B NaHOpPaMHOE MOXHO. Kak 3To
npakTU4YecKn caenaTb, Bbl Y3HAETe U3 AasbHenwero nsnoxeHuns. OgHako ponsb fish-eye
061LeKTUBOB B NaHopaMHon doTorpadunmn BCe xe B ApyroM. be3 HUX npakTnyecku Henb3s 6bis1o



6bl pewnTb 3a4a4y NosyvYeHns T.H. chepuyeckmx naHopam, B KOTOPbIX 3pUTeb MOXeT
HabnogaTb NPOCTPaHCTBEHHYIO KapTUHY pa3MmepoM 360x180 rpagycos. Kpome Toro,
AnaroHanbHble fish-eye'n cywecTBeHHO 061eryatoT NOCTPOEHNE COCTaBHbIX KPYroBbiX
rnaHopam.

M3noxeHne maTepumana o reoMeTpmu B naHopamHon dotorpadum 6b1s10 661 HEMONHBLIM 6€3
YNOMMHAHUSA 0 BCAKOro poAa 'SK30TMYECKMX' NpoeKumsax n3obpa)keHuns okpyxxatoLwero
NpoOCTpaHCTBa Ha oTonaeHKy (UM CBETOUYYBCTBUTESNbHYIO MaTpuuy B UMMpPOBLIX annapartax),
Nosly4aeMbIX C NoMoLbio Napabosnyecknx, chepmyecknx u T.Mn. oTpaxaTenen, HaBelwmnBaeMbIX
Ha o6bekTmB (Yawe Bcero fish-eye). O xapakTepe nogobHoro poaa nsaobpaxxeHnm MOXXHO
CYAUTb MO KAapTUHKE HUXKE.

B pnanbHenweM 3710 n3obpaxxeHme NyTeM COOTBETCTBYOLWMX TPaHCGOPMaLMn MOXHO NMPUBECTU
K NpUrogHoMy Ans AeMOHCTpauuu Buay.

MaHopamHble choToannapartbl

B cnucke mnsrotosmTenen naHopaMHbiX poToannapaToB Bbl HE HaNAeTe Takne 3ByYHbIE MMeHa
kak Canon, Nikon nnu Minolta. Cpean n3BecTHbIX Ha3BaHUI 34ecb NPUCYTCTBYIOT Hasselblad,
Fuji, Linhof, NopusoHT (KpacHoropckuii 3aBog umeHn C.A.3BepeBa).

CkazaHHoe no nosoay Canon'oB, Nikon'oB 1 T.Mn., CTPOro roBops, He COBCEM CnpaBea/sInBo.
Bce oHM BO MHOXeCTBe rnpeacras/ieHbl annapatamMu cucrtemol APS (Advanced Photo System), B
KOTOPbIX NPUCYTCTBYET NAHOPaMHbIN pPeXuM, O3HayaloWmii NpocToe MackuposaHue n 6e3 Toro
y3Koro kagpa APS cBepXxy U cHU3y. KauyecTBo NaHOpaMHbIX M306pa)KeHni, NomyvYeHHbIX
TakMMuK annapaTamu, BeCbMa HEBbICOKO, Aa U byayllee nX NOXOXe peLleHo B CBSA3M C
MaCCUpPOBaHHbIM HACTYM/JEHNUEM Ha PbIHOK LN POBON Nt0bnTENbCKON HOTOTEXHMKMN.

B npeabiayuiel ctatbe Mbl BbISCHUAM, YTO NaHOPaMHbIe annapaTbl N0 CBOEMY YCTPOMCTBY
MOXHO pa3fefiuTb Ha 3 OCHOBHbIE TPYMMbl: NI0CKO(OPMaTHbIE, CKaHUPYOLWKWE annapaTbl C
NMOBOPOTHbLIM O6BEKTUBOM U CKAHUPYOLWME annapaTbl C BpallatowmMMCcs KOPMyCcoM.

HauHeM ¢ nnockodopMaTHbIX. OTeyecTBEeHHAas NPOMbIWIEHHOCTb Takue doToannapaTbl He
BbINycKaeT. lNepeuncneHmne annapaTtoB 3TOr0 TMNa yMecTHO 6bi10 6bl HaYaTh C caMoi MnagLen
Moaenu atoro psaaa: Hasselblad'a XPan, y>xe ynoMsaHYyTOro paHee. Ho NocKosibKy aBTOp MOXeET
pacckasaTb 06 3TOM Moaenu HeMHoro 6onblie, yem o nbor Apyron (MCKAYEeHMe COCTaBNAET
vwb FOpM30HT) MHDOpPMaUMs 0 HeR (TakXKe KakK U 0 FOpM30OHTE) BbiIHECEHA B OTAENbHYIO



craTtbio. K ApyrvM annapaTtaM 3TOro Turna npexae BCero OTHOCATCA MOAE/N TaK Ha3blBAEMOro
'npocdeccmoHanbHoOro' dopmarta 6x17: anoHckasa Fuji GX617, HeMeukas Linhof Technorama
617 n Art Panorama 170 AnoHCKON KoMnaHuu Tomiyama. Art Panorama 170, KpoMe TOro,
MMeeT MacKy ANns rnosiydyeHus CHUMKOB pa3MepoM 6x12. M3BecTHa Takxe moaenb 240 3T1oro
annapaTa Ana Kagpos pa3MepoM 6Xx17 n 6x24. CHUMKK dopMaTa 6xXx12 MOXHO Moay4daTb Takxke
C noMouwbto annapata Horsman SW612 Pro (AnoHus) u Linhof Technorama 612. MeHee
M3BECTEH HEMELKMN MynbTudopMaTHbIM annapaTt Glide 66-17 MST, KOTOpbI N03BoAseT Ha 60
MM MJIeHKe MoJlydaTb CHUMKWN pa3MepaMn oT 6x6 A0 6x17. Bce 3T annapaTtbl pacynTaHbl Ha
cpenHedopMaTHyto nneHky obenx Tmunos: 120 1 220. Ha nneHke Tuna 120 BMewWwaeTcs TONbKO
4 naHopaMHbIX Kagpa pa3mepoM 6x17, ona tmna 220 - 3T0 yXXe 7 Kaapos. K 3ToMy paay
MOXHO TakXe 4obaBuUTb aMepukaHckmi Canham 4"x10", N03BONSOWMI NOy4YaTb Ha NNCTOBOWN
njeHKe HeraTuMBbl U clnanabl pasmepoMm 10x25 cM.

Bce nepeuuncrieHHble Bbiwe annapaTbl OT/INYAKTCA UCKITIOUYNTENTbHBIM KayeCcTBOM
N3roTOB/IEHUSA, HANIMYMEM CMEHHbIX 06BEKTUBOB (CO CMEHHBLIMU BUAOUCKATENSIMU) U
nopasnTenbHbIM Ka4eCTBOM MOJSTyYEHHbIX C UX NoMoubo doTorpaduin. MHOrMe U3 HUX NMelT
cABUraemble No BepTukanm o6bekTnBbl (LWNPT-06BEKTUBDLI), UTO, Kak M3BECTHO, NO3BOJsSeT
YCTPaHATb NepcrneKTUBHbIE NCKaXXEHUA NPpU HaK/IoHax annaparta (He3aMeHUMoe CBOMCTBO
annapaTa Ana apxXUTEKTYpHON cbeMKe). [nsa Bcex Moaenemn, Kak NpaBuso, BbiNycKaloTcs
LleHTpasibHO-B3BeLleHHble PUNbTPbl A8 KOMMNEeHcaumMn BUHbeTMpoBaHua. C HeraTmeos,
NOJTYYEHHbIX C MOMOLbIO TaKMX annapaToB, MOXHO MoJlyyaTb OTrevyaTKu pa3MepoM CO CTEHY
(Te, KTO noceTnn BbiCTaBky dpaHuy3ckoro doTorpada-mapuHucta dununna NamccoHa
(Philippe Plisson), yCTpOEHHYIO B MOCKOBCKOM MaHexe B MapTe-anpene 2003 r., noaTeBepasaTt
MOW C/10Ba).

Ha doTtorpacdmn Hmxe nsobpaxxeH TUNMYHbIN NpeacTaBUTENb 3TOr0 CEMENCTBa annapaTos -
Fuji GX617.

K HepocTaTkaM BCeEX MepPeunCEHHbIX MOAENEN MOXHO OTHECTMU, MOXanyto, SINWb O4HO:
HEMoOMepHYI CTOMMOCTb. MPULIEHUTLCS K HUM MOXHO Ha caliTe MarasuHa B&H:

http://www.bhphotovideo.com/

KctaTtu, cpean nogen, 3apabaTtbiBalowmnx cebe Ha Xn3Hb poTorpadMpoBaHNEM KpacoT,
NPUHATO NpnobpeTaTb Takyo annapaTypy Ha BTOPUYHOM pbliHKE. [TpUHUMaa BO BHUMAHMeE, YTO
Takas TeEXHMKA CIYXUT AECATUIETUAMM, STO NPEeACTaBNAETCS Pa3yMHbIM.

Cpeaun Apyrmux BO3MOXHOCTEN noaydeHuns gotorpaduin naHopaMHOro opmarta ynoMmsHem
BCSIKOrO poga aganTtopbl Ans cpegHedopMaTHbIX Kamep, 60 MM 3agHMKK 4715 annapaToBs
6onbworo bopmMaTa U Macku A5 3TUX XKe annapaTos.



Mepenaem K cKkaHMpyOWMM doToannapataM C NOBOPOTHbIM 06bEKTUBOM. 34eCb Mbl C
ropAoOCTbIO MOXEM HauaTb C arnnapaToB OTEYECTBEHHOr0O NpPou3BoAcTBa 'Topu3oHT'. Annapartsl
3TW BbINYCKAETCA AN1A 2-X TUNOB NJeHKN: Topn3oHT 202 Ana 35 MM NNEeHKN U
cpeaHedopMaTHbi FTopm3oHT 205. Cpa3dy OTMETMM, YTO Ha 3aMeHy Fopu30oHTy 202 npuxoanT
ero moandukaumsa FopmsoHT 203, BNepBble NPOAEMOHCTPUPOBAHHBLIA Ha BbICTaBKe
®oTOKMHO-2002.

OcTtaBuM noagpobHoe onmncaHue MOpU3OHTOB ANS OTAE/IbHOM CTaTbW U PacCMOTPUM HEKOTOPbLIE
3apybexHble Mmogenn aToro Tmna. Ix HemHoro. 3To0 HeMeukumne annapatbl Noblex (Mogenu 135
prosport, S n U ana 35 MM nneHkn, n cpegHedopmaTHble mogenn 150 n 175), 35 MM SANOHCKNI
Widelux F8 n cpegHedopmaTHbin Widepan Il pro Kntanckoro nponssoactea. Bce oHu
NOCTPOEHbI MO OAHOM CXeMe: MJIeHKa npuxaTta K ULMANHAPUYECKO NOBEPXHOCTU, BOTHYTas
YyacTb KOTOpOW, obpalleHa K 06beKTUBY; 3KCNOHUPOBAHMNE MNIEHKN OCYLLECTBSIETCA Yepes
NOBOPA4YMBALOLLNICS BOKPYr BEpTUKaSIbHON OCM O6bEKTUB C PacrosioXXeHHON 3a HUM Y3KOM
Wwenbto. ITa wWenb nepemMeLlatowaeTcs No HanpasasowWen UMInMHApa C NJAeHKON. 3HavyeHune
BblAEPXKN peryanpyeTcst LWUMPUHOM LWenn U CKOPOCTbIO BpalleHns obbekTuea. lMpouecc
CKaHMPOBaHMS NO AJINTENIbHOCTU MOXET 3aHMMaTb HECKONbKO cekyHA. MoaToMy, npuobpeTtas
TakoW annapar, nogyManTe cpa3y O XeCTKOM wWTaTuee. Bce annapaTbl 3TOro Tuna umetoT
NPUMEPHO OAMHAKOBbIM Yron cKkaHnmpoBaHus: oT 120 o 150 rpagycos. OCHaleHbl OHU U
BCTPOEHHbLIMU MY3blPpbKOBbIMU YPOBHAMU BUAMMbBIMU, KaK NMpaBuio, Yepes BuaonckaTenb. 2710
NO3BOISIET NONy4aTb CHUMKUN C HEMCKPUBNEHHOM IMHMEN rOpU30HTa. MNpakTnyeckun Bce
cpegHedopMaTHble mogenu n Noblex'sl 135S 1 135U ocHalleHbl WndT-06bekTUBaAMMU, YTO
nossosisieT 6e3 nckaxeHun nepeMeLLaTb TNHUIO FOPU30HTA BBEPX WM BHM3 NO OTHOLUEHUIO K
LeHTpy Kaapa. Bce annapathbl, 3a ucknoyeHnem Noblex'oB, UMeOT 4YacOBOW MEXaHUYeCKni
npueod. Noblex'bl )xe ocHalleHbl 3N1eKTPUYECKMM NPMBOAOM, YTO CyLLECTBEHHbIM 06pa3omM
CHWXXaeT BO3MOXXHOCTb HEPaBHOMEPHOCTUN 3KCNOHUPOBAHUSA MJSIEHKU NO ropu3oHTanu (T.H.
'6aHamMHra’).

MonyunTb BNeYyaT/ieHMe O KOHCTPYKUMM annapaTa C NMOBOPOTHbIM 06bEKTUBOM MOXHO MO
doTorpadmmn Widepan'a, npmBeaeHHON HUXKeE.

Cnepywyto rpynny CoOCTaBnAOT CKaHUpytowme annapaTbhl C BpallaloWmMMCa KOPNycoM Uaun, Kak
NX eLlle Ha3blBaloT annapaTbl CKaHMpYyloLle-Lenesoro tmna. B otaMunm ot annapaTos C
NOBOPOTHLIM 06 BLEKTUBOM Yrosa CKaHMPOBAHUSA 34eCb MOXET AocTuraTbh 360 rpagycos (U
6onee). OCHOBY KOHCTPYKLMM TaKNX annapaTtoB COCTaBASET KOPNyC, BpallaloLWmiica BMecTe C
06bEKTNBOM BOKPYI €ro HoAasibHOM TO4YKK (T.e. TOM, B KOTOPOWN CXOAATCS /ydun CBETa,
npowealume yepes 06beKTnB), U1 MexaHm3Ma obecneunsaroLero CUHXPOHHOE C 3TUM
BpalleHMeM nepeMeLleHme nieHkn B 06paTHOM HamnpasneHun. B undpoBbiX Mogensx 3Toro
TUNa NJIeHKY 3aMeHsIeET HeNoABUXHas NIMHEHass CBETOUYYBCTBUTEIbHAA MaTpuua, CUrHan c
KOTOPOW, NMponas COOTBETCTBYOLWY 06paboTKy, NOCTyNnaeT B 3arnoMMHalLLLEE YCTPOMCTBO
annapaTa Wan B NOAKJIOYEHHbIA K HEMY KOMNbloTep. Kak 6b110 nokasaHo B NpeablayLlen
CTaTbe, Takas cxema co3gaeTt naobpaxeHme Ha njeHke, Kak 6bl pa3BepHYTOMN MO BHELLHEN



MOBEPXHOCTU unnuHapa. Takomy M306pa)KeHVIPO (C TOUYKK 3peHnsd ero reoMmeTpumn) rnpUCyLLn Bce
TE€ AOCTOMHCTBA N HEAOCTATKWN, KOTOpPbIE CBOMCTBEHHbI VI306pa)KeHVI9|M, NoNTy4YEHHbIM NpU
MCrNoJZib30BaHMK annapaToB C MOBOPOTHbIMU obbekTnBamm.

Cpeaun n3rotoBuTesien TakMx annapaToB Bbl yYXe He HaigeTe He Tonbko KaHoHOB 1 HMKOHOB,
HO 1 ntoboe aApyroe Mano-MasnbCKu M3BECTHOE Ha3BaHue. ITO 06bACHSAEeTCA BeCbMa
OrpaHuU4eHHbIM CPOCOM Ha TaKykt TEXHUKY, B pe3y/ibTaTe yero npousBOACTBO TaKMX
annapaToB HOCUT MPAKTUYECKWN WTYYHbIN XapaKTep U He NpeacTaBiseT Kakoro-nmbo nHrepeca
ONS1 KPYMNHbIX M3rotoButenen. ijnanasoH KOHCTPYKTMBHbIX peLleHun 34eCb NPOCTMpPaeTCsa oT
caMozesibHbIX AepPEBAHHbIX KOPOHBOK C CUCTEMOI NPOTMBOBECOB W NMPUBOAOM B Buae
packpyyeHHoro maxosuka (mogenb Lookaround) 40 BbICOKO-TEXHOIOMTMYHBIX LM(POBbLIX
annapaToB, Kak HanpuMep, PanoCam HeMeLKoOi koMnaHuu SpheronVR.

Ons Toro, ytobbl NPONNNIOCTPMPOBATb BO3MOXHOCTWN TaKoM TEXHUKN, NpUBEAEM NNLb
TeXHMYecKkne napameTpbl Mogenn SpheroCam 3ToM e KOMMNaHUU: ceHcop - 48 6UT Ha
MUKCenb; BpalleHne annapaTta OCYLLEeCTBAAETCA 3/IEKTPOMOTOPOM MNOCTOAHHOIO ToKa C
TOYHOCTbI MO3MUNOHMPOBAHUA B 2 MUIJIMOHA NOJIOXEHMI Ha 360 rpaaycoB; pa3peLlleHune rno
BepTMKanu - o 5300 nukcenen, No ropmsoHTanm - 4o 11000 nukcenen (c 14 MM
06BbEeKTUBOM); Yron cKaHMpoBaHus - oT 1 o 1600 rpagycos (IMMUTUPYETCH /INLb EMKOCTbIO
ANCKa NOAK0YaeMoro KoMnbloTepa); BpeMsa 3KCNOHMpoBaHUA - oT 1/10000 Ao 1/4 cekyHAbl;
BpeMda naHopaMmupoBaHua - oT 30 ceKyHA A0 nosyyaca B 3aBUCUMOCTU OT BPEMEHMU
3KCMNOHMPOBAHMUS; pacyMTaH Ha MCMNOJSIb30BaHNE C HUKOHOBCKOM 35 MM onTMKOM. Kak Mbl
BMAWM, NO pa3peluaroen cnocobHOoCTU annapaTt 3TOT Ha CEerogHAWHNN AeHb 3HAYNTESNTbHO
MpeBoCXoauT Mo CBOE pa3peluarLen cnocobHocTn nobbie 06pasubl ULMPPOBON TEXHUKU
o6blyHOro dbopmara.



Hasselblad XPan

JanbHoMepHbIh aByxdopMaTHbIn poToannapaT Hasselblad XPan - pe3ynbTaT COBMECTHOM
pa3paboTkn komnaHun Victor Hasselblad u Fujifilm - BnepBble NOSBUACA Ha pbiHKE
doToTeXHMKM B 1998 r. poCTbIM NepeMeLleHneM pblHaxka, pacnosioXKeHHOro B BEPXHEN
yacTu 3agHen naHenu, annapaT NepeBoAMTCS M3 MAHOPaMHOIro peXxuma C LWMPUHONM Kaapa B 65
MM B 0bObIYHbIN - C KAAPOM LUMPUHON 36 MM. TakMM 06pa3oM Ha OAHOM MJeHKe MOXHO AenaTb
doTorpadmm obomnx popmaToB. B knacce 35 MM annapaToB 3TO NMoKa eANHCTBEHHAs! MOAESb
Takoro poga. OT Hasselblad'os annapaTt XPan nepeHsas CTPOrocTb An3amHa M NpoOYHOCTb
KOHCTPYKUMU, OT Fuji - BENIMKOJIEMHYIO ONTUKY U ONbIT B CO34aHMN NAaHOPaMHbIX
doToannapaTos.

Kopnyc annapata NOCTPOEH U3 afitlOMUHUEBLIX U TUTAHOBbLIX 3/1EMEHTOB. K ero npason 4actu
npuKpensieHbl NpodubHbIE HAaKNaAKKN U3 pe3nHonogobHoro Matepuana, BCneacTsmne vero
annapaT BecbMa ya0bHO nexuT B pyke. LUTatHO XPan ocHauweH 45 MM 06beKTMBOM C
MaKCUMaJsibHbIM OTHOCUTEJ/IbHbIM OTBEpCcTMEM 1/4. KpoMe Hero K annapaTy BbiNyCKalTCs elle 2
obbekTnBa: 90 MM f/4 n achepuuecknii o6vekTne 30 MM f/5,6. MMHMManbHOe 3HayeHne
Avadparmbel 4nsa Bcex 3-x 06bekTMBOB - 1/22. AnnapaTt OCHalleH CUMCTEMOM
cpefHe-B3BELIEHHOr0 3aMepa 3KCNo3nLUmMn ¢ NpMopuTeToM anadparmel. nanasoH Bblaepxek -
OT 8 ceKkyHA a0 1/1000 n 'B'. B pexunMe 'B' Npoao/IKNTENbHOCTb BblAepXKKa HE MOXeT
npesbiWwaTb 32 CEKYHA. MIMeeTcs BO3MOXHOCTb 3KCMOKOPpEeKUnM B npeaenax nioc-MuHyc 2
3KCNO3NUNOHHbIE eaAnHULUbI € warom 0,5. CUHXpOHU3aLUNA BCMbILWKY BO3MOXHA A0 3Ha4YeHus
BblAepxKu 1/125 cekyHabl. C NOMOLLbIO KHOMKW, HaxXoasWencs Ha 3agHen naHenn annapara,
MOXHO YCTaHOBUTb 3HAUEHWE 3KCMOBUJIKM B nNpegesnax nioc-MmHyc 1 ¢ warom 0,5.
MHOrokpaTHasa 3KCno3uuus B 3TOM MOAENN He npeaycMOoTpeHa.

B Bnpgonckatene annaparta BugHa noacBevyeHHasi NpsiMOyrosibHasi paMka, pa3Mepbl KOTOPOW
COOTBETCTBYIOT pa3mepy BbibpaHHOro BaMm Kagpa. lonpaeka Ha napannakc oCyLlecTBASeTCS
aBToOMaTM4yecku. HaBogka Ha pe3KoCTb - py4yHas, no KAnHy. B none BuaonckaTensa Takxe
MOXHO BNAETb MHANKALUUNIO PE3Y/IbTATOB 3aMepa 3KCrno3nunmm, HO TOJIbKO KauyecTBEeHHbIN ee
rnokasaTe/sb - XBaTaeT AN CbeMKU CBeTa WM HeT. TOYHOE 3Ha4YeHUEe BblAEPXKKHN
BbICBEYMBAETCA Ha XUOAKO-KPUCTaJIMYECKOM Aucnnee, pacrnosioXXeHHOM Ha 3a,u,He17| KpbllWKe
(4TO BCEe NoJsib30BaTeNM annapaTta OTMevatoT Kak camoe 60sbLlioe 3KCnyaTaunoHHoe
Heynob6cTBO 3TOM Mogenun). Ha 3ToM XXe Ancnsiee BbiICBEYMBAETCS 3HAYEHMeE YyBCTBUTETbHOCTH
MaeHKU, coctosHme baTtapen nutaHmsa (2 x CR2), a TakxXe 3Ha4YeHUs SKCNOBUKK. 30eCb Xe
HaXoAUTCS KHoMKa MNoACBETKU AUCMES N YTOMNJSIEHHAs KHOMKa CMaTbiBaHUSA MJIEHKKU Ha
KacCcCeTy. 3Ha4veHune YYyBCTBUTENBbHOCTU NNEHKN B €AnHNLUaX 1SO YCTaHaBJINBAETCA KaK
aBToMaTu4yeckn (DX), Tak 1 BPY4YHYO C MOMOLLbIO MOBOPOTHOrO NepekstovaTens Ha nepegHen
naHenu annapara.




AnnapaT uMeeT 2 pexuMa CbeMKU: PEXMM MNOSTyHYEHUS OAMHOYHbIX KaApOB U HENPEpPbIBHbIN.
KpoMe Toro, MOXXHO CHMMaTb C aBTOCMYCKOM C 3a4ep>XKoi B 10 cekyHA. 3apsaka nieHKu
aBTOMaTM4yeckas C nepeMaTtbliBaHMEM ee Ha npueMHyto 606MHyY annapaTta 1 BO3BpalLEHNEM Ha
KacceTy No Mepe 3KCrnoHupoBaHusa (Kak B Mnagwmnx mogenax Canon'a). lNpun 3ToM Ha
MHAMKaToOpe CBepXy BbliCBeYMBAETCS KOIMYECTBO OCTaBLUMXCS UYMCTbIX KagpoBs. [pu cMeHe

peXnMa CbeEMKNM C NaHOPAaMHOIo Ha 06bIYHbIN U HaO60pOT NMPONCXOANT COOTBETCTBEHHOE
M3MEeHEHNE 3TONro NoKa3aHu4.

Annapat He nerok. Ero macca B NOIHOCTbIKO OCHapPSXXEHHOM COCTOSIHMKU npubnuxkaetcs K 1
Kunorpammy. 3aTBop cpabaTtbiBaeT Ha nNpakTnyeckn 6ecwymMmHo (0cobeHHO 3TO AOIKHO BbITb
3aMeTHO TeM, KTO B OCHOBHOM MMeeT onbIT hoTorpadmnpoBaHmnsa 3epKanbHbIMK annapatamm).
CoueTaHne Takoh Maccbl, 3proHOMUKN annapaTta, CBOMNCTB €ro 3aTBOpa M HEKOTOPbIX HAaBbIKOB
MO3BOJIAIOT CHMMAaTb C PYKW B OYEHb LUMPOKOM AmnanasoHe Bblaepxek 6e3 kakmx-nnbo cnenos
'‘lweBeneHKn' B Kagpe. OTo 0COH6EHHO BaXKHO, €CNK Y4YeCTb, YTO KaK LUTaTHbIA, TaK U CMEHHbIE
o6bekTMBbI annaparta 60/bLWOoN CBETOCUI0OMN He oTam4yatoTcs. MNpu ycTaHOBKE Ha 06bekTmnB
LLeHTpasIbHOro cpeaHeB3BeLlleHHOro dunbTpa (415 YCTPaHEHUS BUHbETUPOBAHUSA - CM. CTaTbio
Bblle) TepsieTcsa ewe 1 3KCNo3MUMOHHas eamHuua. MHe3no Ans KpenaeHus annapaTa K
WTATMBY PacrosioXXeHO pacrnosioXKeHO He Mo UeHTpPY, a 61M3K0o K IeBOMY Kpato HUMXHEN
naHesn, YTo HECKOJIbKO HEMPMBBLIYHO AN coBpeMeHHoro ¢oTtorpada. B cuny 'naHopamMmHocTu’
anmnaparta U OTHOCUTENIbHOW 'KOPOTKO(OKYCHOCTU' €ro WTAaTHOro 06bLeKTUBa Ha CHUMKaXx
BeCbMa 3aMeTHbl nocneacTBus gotorpadrpoBaHnUs NpyM HETOYHOM FOPU3OHTUPOBAHNU
(HaKpEHEHHDbI TOPU3OHT, CXOASILLNECS BEPTMKASIbHbIE TMHUK). BUAMMO NOSTOMY B KOMMNEKT
MOCTaBKM annapaTta BXOAWUT XWAKOCTHbIN YPOBEHbD.

[OpM30HTaNbHbIN Yros 3peHns WTaTHOro 45 MM 06bekTBa B MaHOPAMHOW peXMMe He BEeSTUK -
yyTb 6onblie 70 rpagycoB (4TO NPUMEPHO COOTBETCTBYET YI/ly 3peHnsa 24 MM o6bekTnBa npwu
CbeMKe Ha Kaap o6bi4HOro pasmepa). FleoMeTpmyeckmne UcKaxeHus rno Kpasim Kagpa
NpakTU4YeCKn He3aMeTHbl. DTo aenaeT XPan o4yeHb yAOOHbIM MHCTPYMEHTOM AN
doTorpadmpoBaHus ropoackux nemnsaxen. O6bekTMB annapaTta oTmyaeTca HeobblvaliHON
pPE3KOCTbI0 M KOHTPACTHOCTLIO, YEMY CMOCOBCTBYET UCMONb30BaHNE NOCTaBISEMON BMeCTe C
HUM HeboNbLIOro pasMepa NpsIMOYrosibHOM 6aeHabl. MUK pe3kocTn 06beKTMBA NIEXUT B
AnanasoHe 3Ha4yeHun amadparmel 1/11-1/16. Mpun 1/22 3aMeTHO cMsryeHne nsobpaxeHue,
yTo aBnsieTcsa cneacremeM andpakumm ceeta. O6bHLEKTUB NpakKTUYECKN He noaBepxXeH bankam
(aaxe npu cbemMmke NpOTUB COMHUA, NOATBEPXKAEHNEM YEMY MOTYT CIYXWUTb poTorpacdum
'BONHTOH Buu (4)' 1 'Mariamn' 3aecb:

http://img488.imageshack.us/img488/8014/14q9jl.jpg

http://img488.imageshack.us/img488/5881/22mp.jpg

B uenom dotoannapat Hasselblad XPan cooTBeTcTBYET TpeboBaHMAM, OTBEYAIOLWMM KaK
npodeccnoHanbHOM, Tak 1 ‘NpoaBUHYyTO-NO6UTENBCKON' poTOorpadun. U ecnn Bbl
noAyMbiBaeTe o NpuobpeTeHun AanbHOMEPHOro annapaTta (Kak MHorue apyrue dotorpadsbl 3a
nocneaHee speMsa) XPan MoXeT cTaTb A1 BaC HENJ0XmMM BblI6OpOM.

B anpene 2003 r. 06bsiBNEHO 0 BbiNycke MoanduKaummn annaparta nog HasesaHueM Hasselblad
XPan Il. BHewHe, ecnun cyamTb No n306paxKeHMIo Ha canTe KOMNaHUU-U3roToBmTens, HoBas
MoAeslb Mano YeM oT/inmyaeTcsa oT npeaplaywen. OgHaKo CNMCOK YCOBEPLUEHCTBOBAHUM,
BHeceHHbIX B XPan |l Bne4vaTnsaer:
- oTob6paxkeHne 3HauYeHUs BblAEPXKKN NepeHeceHo U3 Aucnies B BUAOMCKATeNb annapaTa;
- NosBU1ACb BO3MOXHOCTb MHOMOKPATHOIO 3CNOHMPOBAHUA OAHOMO M TOro Xe Kagpa (4o 9
pas);
- B aBTOCNycK aobaBnieHa 2-X CeKyHAHas 3a4epxka;
- MakcmMMasibHas Npoao/HKUTENBLHOCTb BbIAEPXKKN B pexnme 'B' yBenndeHa 4o 540 cekyHa;
- CHSITbl OFpaHMYEHNs Ha CbeMKY Ha MHbpakKpacHyto nneHky (paHee 3To 6bl10 3aTpyAHEHO B
cuny ncnonb3oBaHmsa UK B pyHKUMM TPaHCNOPTUPOBKM MNEHKWN);
- CUHXPOHM3aLMA BCMbIWKK TeNepb BO3MOXHa KaK Mo nepeaHen, Tak U no 3agHen WwTopke;
- NMPU CMaTbIBaHUN MNEHKN Ha KAaCCeTy ee KoHeLl, Tenepb ocTtaBngaeTrca cHapyxu(!);
- breHaa ocHalwaeTcs 3anopHbIM MEXAHM3MOM;



- Ha BUOOWNCKATEJIb YCTAaHAB/IMBAETCA ANONTPUYHECKAA JINH3A,
- B3aM€H MEXaHNYECKOIro TpoCnKa npnMeHAETCA OVUCTAHUMOHHDbIM 3ﬂeKTpMHeCKMﬁ CnycCK.

FopusoHT 202

MaHopaMHbI 35 MM doToannapat Fopmn3oHT 202 MOXHO CO BCEM OCHOBAHMEM OTHECTM K
OOCTUXEHUSAM OTEYECTBEHHOW OMNTUKO-MEeXaHMYEeCKON MpoMbILL/IEHHOCTU. BnepBbie
BbIMyLeHHbIM B 1991 r. annapaT 40BOSIbHO 6bICTpO 3aBoeBan NONynsapHOCTb B
doTorpacdmyeckom coobuiectse. B NHTepHeTe 0 Nopu3oHTe 202 Bbl MOXeTe HalTn 6ykBasibHO
BCe: OT NOAPOOHENWNX TEXHNYECKMX ONUCAHWNIA, U3N0XKEHMS N aHaNn3a ero XxapakTepucTuk,
peKoMeHAaumMi no ero akcnayatauum n npueMam hoToCbeMKN A0 LesbiX ranepemn
BE/IMKOJSIENHO BbINOJIHEHHbLIX poTOrpaduin, NOSy4YeHHbIX C UCNOJIb30BAaHMEM 3TOro annapara.
MpuymMHa 3TOro 3aK/4YaeTCs He TOSIbKO B €ro HEBbICOKOM LieHe MO CpaBHEHUIO C 6amxanwmnmm
3apybexHbiMK aHanoramum, HoO U B TOM, YTO MO CBOMM AAHHbIM U BO3MOXHOCTSIM OH 3TUM
aHanoraM npakTM4YecKn HM B 4eM He ycTynaeT. K coxkaneHuto, oAHaKo, TaKOM MHTepec K
[OpM30HTY NPOSBNAIOTCS B OCHOBHOM 3a pybexxoM. B dpoTtoranepesix poccmnckoro NHTepHeTta
KOJINYECTBO NMaHOpaMHbIX oTorpaduin, caenaHHbIX 3TU annapaTtoM, UCUMUCISETCS eAnHULaMU.

doToannapat Mopu3oHT 202 ocHalleH obbekTMBoM MC 28 MM /2,8 ¢ puKcnpoBaHHOM
dokycmnposkoi (MC B 0603Ha4yeHMn o3HadvaeT Multi Coated, T.e. C MHOTOC/I0MHbIM
NOKpbITMEM). MMHUManbHoe 3HayeHne gmadparmol - 16. Npn 3TOM 3Ha4YeHUn avadparmbl
rnybuHa peskocTu npoctupaeTtcs oT 1 M Ao 6eckoHeyHOoCTU. Mimesa B KauyecTBe CBOMX
npealwecTBeEHHNKOB ONTUKY OT MUHMATIOPHON POTOTEXHUKKN, HE NpeaHAa3Ha4YeHHOoN Ans
LUMPOKOro Nosib30oBaHus, 06bekTnB Fopu3oHTa obnagaet yHMKanbHOW 4S9 €ro pasmMepoB
paspellatollern cnocobHoCTbo (aBTOp HEOAHOKApPTHO yb6exaasncs B 3TOM MO cAelaHHbIM UM
ropoackmm cotorpadusaM C YETKO YMTAEMbIM TEKCTOM pPa3HOro poja u pasMepa Hagnucen,
nonagawwmx B kaap). O6beKTMB YCTAaHOBMIEH HA NOBOPOTHOM Typenu, obecnevnsatoien yron
naHopamupoBaHusa 120 rpaaycoB. Pa3Mmep Kagpa npu 3TOM cocTtaBnseT 24 x 58 MM. Ha
CTaHAapTHOM 1,65 M njieHKe BMewaeTcs A0 22 KaapoB. [Anana3oH Bblaepxek pa3but Ha 2
nogavanasoHa: 1/2, 1/4, 1/8 n 1/60, 1/125, 1/250. Npn ncnonb3oBaHUN BblAEPXKEK U3
nepBoro noagvanasoHa nosHoe nepeMelleHne Typenn 3aHuMaeT OKoo 4 CeKyHA, ANS BTOPOro
nogananasoHa - MeHblwe 1 cekyHAabl (UTO, B NPpUHLMME, NO3BONSET OCYLLECTBAATL CbeMKY C
pyK). AnnapaT OCHalleH BuaouckaTenem, no3BonsowmMM A0BOSIbHO TOYHO ONpeaensTb
rpaHuubl Kagpa. B Bungonckatens BUAEH Ny3blpeK YPOBHS, KpaliHe Heob6xoanMoro npwu
naHopamHol cbemke. Mo rabaputam n macce Mopm3oHT 202 CONOCTaBUM C 3epKajibHbIM
¢doToannapaTtomM cpeaHero kKnacca.
















































































































































