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1. OBIWME YKA3AHUSA
1.1. HASHAYEHUE ®OTOAMNMNAPATA U EF0 ®YHKUMOHABHBIE BO3MOXHOCTY

“eHUT-312M” — OOHOOGLEKTUBHbLIA 3epKanbHbiii manogopmaTHbid oToannapar,
npeaHasHa4YeHHbI Ans pasnuyHbiX MoOUTENbCKMX CLEMOK Ha 4YepHo-6enyio 1 UBETHYIO
tpotorneHkn. OH MoXeT GbiTb UCMONL30BaH AN creunanbHbIX CLEeMOK: PenpoayKLUMOHHDLIX
paboT, CbeMKU Menkux NpeameToB KpynHbIM NnaHoM C MarbiX pacCTosHWA (MakpocsLemka),
CbEMKM C MUKPOCKONOM (MMKpOCHEMKa) 1 fap.

doroannapar No3BONSET NPUMEHSTb CMEHHbIE 0OLEKTUBbLI C npUcoeanHUTENLHON pe3bboit
M42x1 u pabouumm paccrosiHnem 45,5 Mm.

dotoannapar umeet cnegyouwme (QyHKUMOHaNbHbIE BO3MOXHOCTK:

— nonyasTOMaTUHECKOe 9KCMOHOMETPUYEecKoe YCTPOWCTBO C M3MEpeHuem CBeTa,
npowepwero 4epe3s o6wvekTme (cuctema TTL), obecneumsaer YCTaHOBKY npasunbLHON
3KCNO3WUUMM KaK Npu CbeMKe CO WTaTHbIM OOLEeKTUBOM, TaK W MNpu WCNoNb30BaHWN
CMEHHbIX 06bLEKTUBOB, CBETOMUNLTPOB, Hacafao4vHbIX NWUH3, YANMHUTENbHbLIX Koneu;

— CBETAWMECS AVMOAL! B BuAoucKarene, curHanuavpyiowue o npasunbHOCTA YCTAHOBKW
SKCMO3NLMM, OOMHAKOBO XOPOLO BUAHbL! KaK Npy NONHOM AEACTBYIOWEM OTBEPCTMM 00LeKTUBa,
TaKk 1 Npu ero auagpparMupoBaHuu,

— 3epKano NOCTOSIHHOrO BW3MPOBAaHUS NAeT BO3MOXHOCTb HenpepeiBHO Habnopats 3a
O06LEKTOM CbEeMKW [0 W Nocne 3KCNOHUPOBaHWUS,

— CBETOCUIbHbI 06BLEKTUB OCHALEeH MEexaHu3MOM npbirawolein auadparmel, asTomaTu-
Yecku 3aKpbiBaloWwencs Ha MOMEHT cpabaTbiBaHus 3aTBopa;

— MONHOCTLIO OTKPbITas Auagparma obecnevmBacT MakCUMarnbHylo SIPKOCTb U300paxeHus,
paccMaTpuBaemMoro B BUAOWCKAaTeNne, YTo BaXHO B MOMEHT BU3MPOBaHWS U HaBOOKW Ha
pPe3KOCTb;




— HaBofKa Ha Pe3KoCTb C MOMOUIBIO KOM6UHUPOBAHHOM (hoKycupyioLen CUCTEMbI
NO3BONSIET MOMY4UTb MakcumanbHylo 4eTKoCTb n3o6paxeHus B PasnuuHbIX YCnoBUAX
CbEMKM, ‘

— onepaTuBHas YCTaHOBKa SKCMO3uUWK, ynpolweHHan 3apsaka nneHky, camocbpa-
CbIBAIOWMIACS CHETHMK, aBTOMATUHECKW yCTaHaBnuBalowmiics B HayanbHoe nonoXxeHue
npyu HaXaTun Ha KHOMKY o6paTHO NepemMoTKy, cokpalaloT saTparbl BpeMeHu Ha noaroTo-
BUTENbHbIE onepauuu npu CbeMKE;

— BCTPOEHHbI aBTOCMYCK noasonsieT choTorpadupoBaTeca camomy dotorpady cpeau
Apy3seit unu nony41TL asTONOPTPET,

— CKpbITblA 3aMOK 3afgHen KpbIWKu, cONOKMPOBaHHBIA C rOnoOBKOW 06paTHOW NEpPeMOTK!,
NOBbLIWAET HAAEXHOCTb 3anupaHns aafHei KpbilwKy v ynobCcTBO PaspsaKi annapara;

— Hanuuue LEHTpanbHOro KOHTaKTa no3BOnseT NPUMEHATL NaMnbl-BCbILKA C 6ec-
kabenbHbiM COEAUHEHUEM,

— 3anapaioluan KHornka o6paTHON nepemMoTku ynpouaet npouecc ob6paTHO NepemMoTKu
NNeHKW. S

Mpexpae 4em nonL30BaTbCA ¢hoToannapaTom, TwarensHo W3y4uTe HacToswee pPyKOBOACTBO.
Mpu STOM cnegyer WmeTb B BWAY, 4yTO HacTosilee PYKOBOACTBO MO 3KChnyatauww He
ABNSETCS PYKOBOACTBOM MO coTorpagmn. KOHCTPYKUMA Bawero ¢otoannapara MOXeT
HEeCKONbKO oTnuyarecsa OT U3NOXEHHOW HWXe, BCneacTsne ee TEXHW4ECKOro pasBuTUs.

1.2. YKA3AHUS NO OBPAILEHNIO C ®OTOATNMAPATOM

doToannapar — TO4HbIN ONTUKO-MEXaHnHecKkuin nproop. O6pawanTecs ¢ HUM 6epexHo,
copepxvre B 4UCTOTEe, obeperaiite OT YAapoB, Mbink, CbIPOCTU W peskux nepenapgos
Temneparypb!.




Ecnu ¢oroannapat BHECEH C xonofa B Tennoe nomelieHne, He cnelwute BbiHAMATb
ero u3 ¢yrnapa, 4tobbl aeranu, ocobeHHO onTu4veckue, He 3anoTenw.

Ontu4deckue peranu TporaTb pykKamu Henb3s, Tak Kak 3TO MOXeT npuBecTu K
NOBPEXAEHWNIO NPOCBETNEeHHbIX nosepxHocTei. lpoTupanTe ONTUHECKUe NPOCBETNEHHbIe
NOBEPXHOCTN YUCTOW MSrKOin Xnon4atobymMakHOM TKaHblo MK BaToW, cnerka CMO4eHHbIMU
CrUpTOM-pekTuukatom unu acupom. NoBepxHOCTU 3epkana, GOKycUpylowWwux aNemMeHToB
W OKyNsipa YUCTAT TONMbKO B CambiX HEOOXOAMMbIX CrlyHasx O4eHb MATKOWA CYyXON KUCTOHKOM
unuM XnonyaTobymaxHoW TKaHbio, HA B KOEM Cnyyae He NPUMEHss BNaXHbIX CpeacTs
YUCTKM WUNU cnuprocopepxalumx cmecen. XpaHute ortoannapar B 3akpbiTom QyTtnspe,
3aKpbiBas 06bLeKTUB KpbilwKoin. He cHumaite 6e3 Hano6HOCTU 06LEKTUB C Kamepbl, YTOObI
He [oMycKaTb 3arpsa3HEeHUs W NonagaHus Nbinv Kak Ha NoBEepXHOCTU ONTUHECKUX peranen
obbekTuBa, Tak U B Kamepy. lNpu Gonblumx nepepbiBax B cbemkax (mecau u 6onee) He
fepXuTe B3NeMeHTbl 3NeKTPonuTaHus B annapare, XpaHuTe WX OTAEenLHO B MecTax,
MCKMIOHAIOWMX AOCTYN K HUM ManeHbKuX fAeTei.

CmeHy 06bekTMBa, 3apsaKy v paspsgky ¢otoannaparta pekoMeHgyeTcss Npou3BOAuTbL
B NOMELEeHUN UNKu B TEHW, u3beras NPAMbIX CONHEYHbIX Ny4Yeil UM CUNLHOMO UCKYCCTBEHHOM
ocseuleHns. B nepepbiBax Mexagy CbeMKamu 3akpbiBaiite 0bbeKTUB KpbIlwKoW, a dotoannapar
BO u3bexaHue BO3OEACTBUMA Ha HEro CONHe4YyHOW paguaumMm n aTtMochepHbIX 0CagKos
peKoMeHyeTCsi HOCUTb B 3akpbiTom (hyTnspe. Bssogute 3arsop Bcerpga go ynopa. 310
MCKNIOYUT MPONYCK KagpoB Ha NNeHKe Mnpu SKCNOHUPOBaHUM.

He ocraensiite ¢otoannapar CO B3BEfEeHHbIM 3aTBOPOM Ha ANWTENbLHOE BpeMsA, Tak
KaK 9TO MOXET NpUBECTV K yXyaweHuio paboTtel 3aTBopa.

He nuiTaidTech BpawaTh AUCK BbiiepXeK Tak, 4yTOObl MHAEKC NPOXOAUN B KOPOTKOM
MHTEpBane wWKanbl BbigepXeK mexay “500” n “B”. 3anpeumercn BpalleHmMe aucka
BbiIEpXeK Npu YCTaHOBNEeHHOW B nonoxeHue “T”’ CNyCKOBOW KHOMKe, a Takke B
nepuopn pabortbl aBTrocnycka. .



2. TEXHUWHECKUE DAHHbIE

dopMaT KafpPa, MM ....ccooiiemmnaniee 24x36
MPUMEHAEMAR MNEHKA .......cocovmenenes 35-mmMm nepdopupoBaHHANA
[nuHa NNeHkX B Kaccete, M ....... S 7,
YUCNO KALPOB .oovvrrrrriesnreirsnranansanss 36
BblAEPXKN 3ATBOPA, C .ovurernrrrerersinnnnes ot 1/30 po 1/500, «B» (o7 pyKu) U AnUTENbHasA
OOuH U3 LWTaTHbIX 0OBLEKTUBOB!
HaumeHoBaHwWe ®okycHoe  Makcum. tikana LWkana
ob6vekTnBa paccTosHue, = OTHOCWT. avadbparm paccTOoAHUN,
MM oTBepcTue M
«Fennoc-44M-5» 58 ¥ or 2 po 16 ot 0,5 o =
«MC Tenuoc-44M-5» 58 12 or2no 16 0T 0,5 A0 ®
«fennoc-44M-6» 58 1:2 or 2 po 16 or 0,5 po «
«MC lenuoc-44M-6» 58 122 ot 2 no 16 ot 0,5 no »
«MC Tennoc-44M-7» 58 2 or 2 po 16 or 0,5 po =
«MC 3enurap-M» 2/50 50 2 or 2 no 16 01 0,35 nO «©
«MC 3enutap-M-2» 2/50 50 22 or 2po 16 OT 0,35 po «
«MC 3enurap-M2c» 2/50 50 122 or2po 16 ot 0,35 00 ©
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Peab6oBOe coeanHeHe 06beKTUBa C kamepo g T S e s e s e =< NN
MpucoeanHUTENbHLIE pa3mepbl ONpasbl:

noa, cBETOMUNLTP AN BCEX BUAOB «[@IINOCOBR.......uvvvireiesisssinnnissiiisnnnnesssssssseses .M52x0,75
LU151 BCEX BALOB «BEHUTAPOB . c.vvvesssvereississivsarnsssnsessssasssssassesissrsssssesssrasssasssssssissanss M46x0,75
Pa3mep nonsi 306paxXeHNs BUOOUCKATESA, MM ....covuenuiiiiinimiiinirsnisssssssns s 20x28
YBEMMHEHNE OKYNIAPA, KPAT «.evvieersiuivrerimsssmnsemninstnsesonssessssssesinsmmmmsismsimmseesesssssens e 4,3
PaB04ee PACCTOSHNUE KAMEPbE, MM .....veerseeiiueisineenmtrsnseesssssssssssssssassssssonssiesssassasesssnssssnss 45,5
MpucoeanHUTENbHbLIE pa3mepsl
FHE3AA LUTATUBHOMO COBAMHEHMS ....uvrerririissrssssissessssassisssesnasssssssrsesasnmsansesssiasannss e L
MabapuTHble pa3mMepbl annapara |
" 03 DYTNNPE; MM . iissisweistresasavsintiv SRR e AR SR e s Sk 143,7x97x115
HanpskeHMe MUTAHUA, B .....ocoiiiiiiieniiiiiiiiiii s 3(2x1,5)
VICTOMHUKM MIATAHUS c.oveinveiineninnsinesiissiiesinisinssisssnesans no 2 anemeHTa Tuna Mannopu D386,
' Ceiiko SB - B8, CL| - 32, MLL 0.105, 1 anemeHT BJIUK - 1
T e IR e S S SR e ST i e 0,82

CopepxaHue AparoueHHbix matepuanos B annapare: 3onota - 0,001422 r; cepebpa -
0,108103 r; nannaausa - 0,013217 . '

ABTOpPCKME CBMAETENbLCTBA:
Ne 102683; Ne 150360; Ne 153652; Ne 178682; Ne 36644‘7; Ne 476534;Ne 1015330;

Ne 1247817



3. KOMIMJIEKT MOCTABKU

3.1. doTokamepa «3eHuT-312m» ¢ OAHUM n3 0O6bLEKTUBOB:
«ennoc-44M-5», «MC Fennoc-44M-5», «fennoc-44M-6,
«MC Fenvnoc-44M-6», «<MC renvoc-44M-7», «<MC 3enutap-M» 2/50,

«MC 3enutap-M-2» 2/50 nnm «<MC 3eHnTap-M2C» 2/50 ..coviiiiririeremnnnneeees
3.2, KDBILIKA HA OGBEKTUB .vvuevsssressssssssssssssssssssisssssnssssmsstiss s ss s s
T T POMEHE DUPMERHBIA ...curvssesassssssaarseoesnsssenassscerasssmnaiseensast s siansmie e e S0
3.4. ®yTnap nnm pyTnsap-cymka ¢ HAMNEYHBIM PEMHEM ..ooiviirriiannnnasasnesssssranansnes:

3.5. AnemMeHT NUTaHusa OauH n3. MLL0.100, MLI0.105,

MLL0.140, CLL-32 (koMnnekTyeTcs MarasmHOM NP NPOAAKE) «.evvvvmvmusrmmnnmnanees
e e N S Y e Ll ol
3B KOOI - -ospists s SR ab s e s SRR 3 5 S
3.7. PykoBOACTBO NO OKCTIYATAUMMN 1.corsessanamssnssersssssssasiossssresssasnn s eseaiiinssssntesssisasss

NMpumeyaHune. 3nemeHTbl nuTannsa BJIMK-1, ML10.100, MLI0.105, ML0.140,
CL-32, noctaBnsiemMble 3aBO10M-U3roTOBUTENEM, ABNAIOTCA TEexXHONOrM4eCKUuMN,
npeaHasHa4eHHbIMA N1 npoBepKun cdoToannapara npu NOKynke. [na paboTbi C
¢dortoannapaTom Bam Heo6x0aMMo NprobpecT HOBbLIE. a

=TT,



4. YCTPOUCTBO ®OTOAIMMAPATA

1 maxosuK B3BOAa
asTocnycka

2 KHOMKa BKIMIOYeHUsA
asTocrnycka

3 OKHO aBTocCnycKa

5 cnyckoBasi KHOMKa
C rHesgoM nof TPOCUK

6 sanapgawowan KHonka
ob6paTHOW NEepemMoTKH

7 oboima gns kpenne-
HUS NaMnbl-BCNbIWKNA
U apyrux ¢ortonpuHag-
NeXHOCTeN

8 ywko ans KpenneHus
peMHA K ortoannapa-

Ty
9 obvekTus




11 ronoBka o6GpaTHOW NepemoTKW 13 1 7 18
nNeHKn -

12 pyKosTKa obpaTHOW MepemMoTKu

_ NNeHku

13 OUCK CBETOYYBCTBUTENBLHOCTH
NNEeHKW

14 wkana CBETOYYyBCTBUTENLHOCTH
NNEeHK!

15 MHOeKC CBETOYYyBCTBUTENBLHOCTA
NNeHKN

16 3awuTHas Haknagka

17 QucK BbiepXek 3aTeopa

18 uHOeKkC BbiaepXek 3aTtsopa

19 KypoK B3BOAa 3aTBopa
W TpaHCnopTMpOBaHus MNEHKN

20 cueT4yMK Kaapos

21 rHespo Kaccertbl

22 s3arnywka rHespna
‘nns 6atapeu 9NEeKTPONUTaHUs

23 okynsp Bupgouckarens

24 3ybbsi MEpHOro Banuka

25 npuemHas KaTtylka

26 3afHAA Kpbllka Kamepsbl

10



27

128 29

8t - 382

30

27 wkana auctaHuui

28 wkana rnybuHbl peskocTu

29 wkana auadparms!

30 koneuo KpenneHuss obbekTusa

31 Tonkarensb

32 KOMbUO YCTaHOBKW 3Ha4eHwui
anagparmel '

33 ¢hokycupoBO4HOE KONbLO

33

5. MOPSIAOK PABOTbI

C ®OTOATMAPATOM
5.1. 3APSIAKA ®OTOAMMAPATA

Bcrasbte B annapar aneMeHTbl nuTaHus,
QNS Yero: noBepHUTe 3amylky 22 NpoTMB Xoaa
4acoBOW CTPenku QO ynopa, CHUMWTE 3arTiyliky
C rHesfa v W3BNeKUTe WCronb3oBaHHbIe 3ane-
MEeHTbI, ecnn OHU umetotcs. Bnoxure B rHesno
HOBbIE 3nemeHTbl. Kaxabii anemMeHT BKnaabisaire
3HakoM (+) Hapyxy (BBepx).

Ecnn Baw annapart ykOMnnekroBaH
uctouHnkom nutaxHus BIIAK-1, 10 ussnekatb
ero U3 r{esga annapara peKkoMeHgyeTcs OCTpo-
3aTOYE€HHbIM MNPEAMETOM. :

3akpoiite rHes3go 3arnywkowW WU nosepHuTe
ee No Xofy 4acoBOW CTpenku go ynopa.

MpoBepbre, paboTaeT Ny CBETOBaA MHAVKALSR,
ONs 4ero, MsAQs B OKYNAp BALOUCKATENS!, HAXKMUTE
CMyCKOBYIO KHOMNKy 5 0o owytumoro yropa. Ecnu
Kakon-nubo wu3 CBETOANOAOB CBETUTCR —
anekTponutasue paboTtaer HOpManbHO.

Bapskaiite (otoannapar NNEHKo cnefy-
jolwum obpas3om:

a) OTKMHYB PYKOSITKY 06paTHOM NepemMoTKu

11



12, OTTAHWTE BBEpPX A0 ynopa ronosKy obpaTHO NEepemMOTKA 11 ¥ OTKpOWTE 3afHIoI0
KPbILLKY; | -

6) Bnoxwure Kaccety C nneHkon B rHesno 21; :

B) OMyCTUTE rONOBKY ob6patHoi nepemotku 11 BHKA3 1O duKcauun, cnerka nosopaqneas,
ecny Hano, 4ToObl NMOBOAOK KaTylwku Bowen B Kaccery,

r) BbITAHUTE 3anpaBOYHbIA KOHEL MNeHKN U3 KacCeTbl NPUMEPHO A0 Kpas Kamepel,
BCTaBbTe €ro B Nas MPUeMHOW KaTylwku 25, npu 3TOM Ccnegure, yto6bl 3y0 MEepHOro
Banuka 24 sowen B nepdopaunoHHoe OoTBepcThe NNEHKW,

n) 3akpoitte 3aAHIO0 KPbILKY 26, npuxas ee NnoTHO, yTo6bI cpaboTan 3amok;

e) ons nopa4n K KapgpoBoMy OKHY He3aCBEYEHHOM MNeHKu ABaxpabl B3BeanTe W
cnycTuTe 3aTBOp, MpU STOM CHETHWK KagpoB AOMXEeH yCTaHOBWTBCA B nonoxeHue “07

Ecnu NneHka B Kaccete HamoTaHa MnoTHO, TO Npw B3BOAE 3aTBopa ronoska obpaTHOW
nepemoTku GyneT BpalaTbCs. Mpw HEeNNOTHOW HamoTKe NNeHKN Ha nepsbiX Kagpax ronoeka
BpaiyaTecs He Oyper. -

X) yCTaHoBUTE 3Ha4eHue CBETOYYBCTBUTENLHOCTH 3apshKeHHOW B annapat MieHKn
MOBOPOTOM gucka 13 A0 COBMELIEeHS COOTBETCTBYIOWEro 4ucna CBETOYYBCTBUTENLHOCTH
c wHoekcom 15, oulytus npu STOM dukcaumio aucKa.

MOMHUTE, YTO HeMpaBUNbHO YCTAHOBNEHHOE AUCKOM 13 3Ha4eHue CBEeTOYyBCTBUTENLHOCTW
NPUMEHAEMOW MNeHKu NpuseneT K OWN60HHOW 3SKCMO3NLIA.

12



TABMUUA 3HAYEHUA CBETOYYBCTBUTENIbHOCTU MNEHOK

O603Ha4YeHWe Ha LWKane CBETOYYBCTBUTENbHOCTU MNEeHKU
s PR 80 . 300 3 200 : 400

MOCT/AISO 16 20 25 32 40 50 64 80 100 125 160 200 250 320 400 500 640
DIN 13 14 15 16 17 18 1920 21 22 23 24 25 26- 27 28 29

5.2. YCTAHOBKA BbIAEPXKMW

MNosepHuTe aucK Bobiaepxek 17 Tak, YTobb BbIGpaHHOe 3Ha4eHue BbIAEePXKN YCTaHOBUNOCH
NpoTUB MHAeKkca 18, pacnonoXeHHOro Ha BepxHem WWTKe annapara. Mpn arom ouwyTute
¢ukcaumo aucka. Lindpsl Ha wkane Bbigepxek 0003Ha4alOT BbiAepXku 3aTBopa B
COOTBETCTBYIOWMX OONSX CeKyHabl, “B” — BbiAepXKy OT pyku.

YcTaHOBKa BblijepXku BO3MOXHa A0 v nocne B3sopa 3arsopa. lpu chemke Ha B
3aTsop Oyger oTKpbIT, Noka Bel yaepxuBaeTe KHOMKy Cnycka 3atsopa 5 Haxaroi. lNMony4yeHune
ONUTENbHLIX BbIAEPXEK OCYIeCTBAseTcs nyTem (ukcaunyn HaXaTton KHOMKW MOBOPOTOM
NpoTUB XOfa 4acoBOW CTPenku Ao ynopa (nonoxeHue g5

Mo ucTeyeHun HeOBXOAUMOro BPeMeHU SKCMOHUMPOBAHUA NMOBEPHUTE KHOMKY chycka 5
obpaTHo, B CpegHee nonoxeHwe, u otnyctute ee. llpu 3TOM 3aTBOP 3aKPOETCA. Ons
BbiEPXEK OT PyKu LenecoobpasHo NpUMeHsATbL CMyCKOBOI TPOCWK, KOTOpPbIA BBUHYMBAETCS
B pe3bby CMycKOBOW KHOMKW. Annapar npu STOM cneayer yKpennste Ha wraruse.

13



5.3. YCTAHOBKA AUA®PAIMbI

Bbi6paHHOe 3HaudeHue anadparmbi 06bLEKTUBA YCTaHOBUTE NPOTUB MHAEKCa NOBOPOTOM
KONMblLia YCTAHOBKW 3Ha4YeHWA auagparmbl 32. :

ycraHoBka anadparMsl Npu Cbemke C aBTOChycKoM umeet HEeKOoTOpble 0COGEHHOCTH,
0 4YeM CkaszaHo B paspene “@otorpaguposaHue C aBTOCMYCKOM”.

5.4. HABOIKA HA PE3KOCTb

Bupouckartens ortoannaparta UMeeT KOM6MHUpOBaHHOE (HOKYCUPOBOYHOE YyCTPOWCTBO,
COCTOSIee M3 MUKponupamui ¥ MaToBoro Koneua Win (hOKYCUPOBOUHLIX KMUHLEB,
MUKponupamvi M MatoBoro Konbua.

Mepea (otorpadupoBaHnem CHAMUTE KpbIWKY C obbeKkTuaa.

HaBopgky Ha peskocTb Heo6Xoaumo NpPoU3BOAUTL AN BCEX AWCTaAHUMIA CbEMKW, BKMO4asn

aucTaHumio ©<.
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Msas B BugoucKaTens, Bpawante (OKYyCUpPOBOYHOE KONMbUO oObekTuBa Tak, YTO6b!
usobpaxeHme ob6bekTa CbEeMKU B npedenax MartoBoro Konbua v MuUKponvpamup 6bino
peskuMm, a gns annapara ¢ (OKYCUPOBOYHbLIMUA KMUHBAMW BEPXHAS U HWKHAS HacTu
n3obpaxeHus B npeaenax 30HbI (POKYCUPOBOYHbLIX KIMHLEB ObiNk COBMELEHbI. Ons
OOCTWXEHUS Hauny4lweneskocT HaBOOKY PEKOMEHAyeTCsi NpousBOAuTb MpU MONHOCTBIO
OTKpbLITON Aunagparme.

Crieayer NOMHUTL, YTO (HOKYCMPOBOUHbIE KNUHBA W MUKpONUpamuasl, obecneuusaowme
MaKCMManbHyl0 TOYHOCTb HaBOQKW Ha PesKoCTb, TepsioT paboTocnoco6HOCTL Mpw
WCNONb30BAHUN CMEHHbLIX O6BLEKTMBOB C Marioi CBETOCUIION B Tex cny4asx, Korga Hasoaka
Ha Pe3KOCTb NPOW3BOAUTCS NPU 3Ha4eHusx auagparmbl Gonbwe 4. 3pech, a Takke npu
MWUKPO- N MakpoCbemKax Ansi HaBOAKW Ha PesKoCTb crnefyer nonb3oBaTbCs KONbUEeBbIM
nonemM MaroBOW NOBEPXHOCTU. |

ManbiM MHOEKCOM, 0603Ha4YeHHbIM naTuHCKoin 6ykBoi “R”, nonb3yioTCsi NpU Cbemke
Ha uHdpakpacHblit poTtomartepuan. Ecnu Bbl, cHumas Ha nHpakpacHbin marepuarn, Hasenu
Ha pesKoCTb, CAenaiTe nonpaeky, YCTAHOBMB MONy4eHHOe 3Ha4eHwe AMCTaHuun NpoTuB
nHpekca, o6o3Ha4veHHoro 6ykson “R”. :

Mocne HaBOAKM Ha pPesKOCTb, MOMb3ysACh WKanamn 27 U 28, MOXHO ONpenenuThb
paccTosiHME OT MNeHKM A0 NepefHei 1 3aaHeit rpaHuLl pesko n3obpaxaemoro npocTpaHcTaa.
Ha wkane 27 NpoTMB ABYX OAUHAKOBbLIX UMGP Wwkanbl 28, paBHbIX 3HAYEHUIO Avadparmbl,
C KOTOpoi Bbl HamepeHbl NPOM3BOAUTL CbEMKY, OyayT HaxoguTbCs 3Ha4YeHUs AUCTaHLMA,
MeXay KOTOpbiMUM O06bLeKTbl CbEeMKMU nony4atTcs peskumun. Hanpumep, 06beKTUB
ChOKYCUPOBaH Ha paccTosiHue 3 M, a 3HadeHne amagparmbl, C KOTOpoi OyaeT NPoU3BOANTLCS
cbemka, pasHo “8”. B aToM cny4ae Ha WwKane 27 npoTvs ABYX UMP “8” wkanbl 28 MOXHO
npoYecTb, 4YTO usobpaxeHue GyneT peskum ot 2,3 [0 4,5 M.
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MpuMepHble “rpaHvubl rnybuHbl PeskocT NpyM AaHHOM YCTaHOBNEHHOM 3Ha4eHun
anadparMbl MOXHO OMPEdenuTs U BU3yanbHO NPpU HaxaTun KHOMKM 5.

Ha MaToBO/i NOBEPXHOCTM BWAOWUCKATENs MOXHO BWAETb, Kakue npeamets OyayT
pe3kuMn npu AaHHon (POKYyCUpOBKe.

5.5. YCTAHOBKA 3KCMO3MLMW C MOMOIUbIO 3KCMOHOMETPUYECKOIO
YCTPOWCTBA

MonyaBTOMaTM4eckoe SKCMOHOMETPU4ecKoe YCTPOWCTBO annapara W3MepsieT CBerT,
npolwenwnii B kKamepy CKBO3b 06bexTus (cuctema TTL). B pesynstate storo Bel MoxerTe,
onepupys 3HauYyeHUsIMW BbIAEPXKN Wnn auadparMbl, C BbICOKOW TOYHOCTbIO YCTAHOBUTHL
3KCNO3ULMIO B 3aBMCUMOCTU OT SPKOCTU OObeKkTa CbEMKW W CBETOHYBCTBUTENBbHOCTH
npuMeHsieMoro (otomarepuana. 370 QOCTOMHCTBO MOMHOCTLIO COXPaHAETCH U npw pabore
CO CMEeHHbIMU 06bekTuBamu, ceetTounsTpamu, Hacago4HbiMU NUH3aMN U YINMUHUTENbHLIMW
konbuamu. [ns NOBbLIWEHUS TOYHOCTU ONPEAeneHUst SKCNo3uUUMM B YCNOBUSIX HU3KOK
APKOCTU 0O6bekTa CbeMKM pekomeHayeTcs HECKONMbKO paHee MoMeHTa (oTorpaduposaHus
CHATb KPbIWKY C OoObekTuBa.
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Fnaps B okynap BuaouckaTens Tak, 4To6bl xopoLuo Gbina BUaHa BCS ero KaapoBasi pamka,
H2XMUTE CNYCKOBYIO KHOMKY S A0 OLLYTMMOrO ynopa, HO He A0 cpabarbiBaHvs 3aTBOPa, EC/M OH
B3BeAEH, U yaepXusanTe KHOMKY B TakOM MONOXEHUN.

B npaBoi 4acTv Buaonckatens BUaHbI CBETALUMECS MOkl NBa KPacCHbIX U OAUH 3eNeHbINA.

Ecnum ceetuTca BEpXHUIA (KPACHbIN) AMOA, — BKCNO3ULWMA U3BLITOYHAS, ECIM CBETUTCS HUKHMI
(KpacHbIin) amoa — aKCNo3nLmMsa HeaoCTaTO4HAaS. Bpaluas konbuo ycraHosku anadparmbl 32 u
A/CK BblAEpXeK 17, nobeiTeck MOMeHTa, koraa GyaeT HenpepbIBHO CBETUTLCS CREAHIA (3eneHbii)
AnoA. 3TO COOTBETCTBYET Hanbonee TOHHOMY COYETAHUIO BblOEPXKU U auadpparmbl ons
NoNy-eHVA NPaBIbHOM 3KCNo3vLymn. OHAKO, ECNM HENPEepPbIBHOE CBEYEHWNE CpeaHero (seneHoro)
ANOAAa He NOCTUraeTCs U nepeknioYeHne BLIAEPXKM U avadparMbl MEXLy COCeaHUMMU
SHa4YeHNs IMU NPUBOAUT K NEPEKIIYEHNIO CBEYEHMS C OQHOr0 KpacHaro auoaa Ha ApYrou
KPaCHbIA, MOXHO OCTaHOBUTLCS HA OAHOM M3 3TUX 3HAYEHWit. B 3ToM cny4ae 3KCno3uums
NPaKTU4Hecku, C A0MYCTUMOM CTEMNEHBIO TOYHOCTH, ByAeT NPaBuIbHOIA. '

5.6. POTOrPA®GUPOBAHUE

[posens npeasapuTensHbie onepaumm No NOAroToBKe ¢oToannapara Kk Cbemke, B3geauTe
3aTBOP U, yOeaMBLINCL B NPABUILHOCTU HABOAKM HA PE3KOCTb, YCTaHOBKWM 3KCNO3nLMn u
KOMIOHOBKM Kaapa, NiaBHbLIM HKaTEM CryCKOBOI KHOMKM NPOU3BEAUTE ChEMKY.

MOMHWTE, 4To pe3koe HaxaTtue CrnycKoBOM KHOMKU HEeN36eXHO npuBeaeT K B3aparnBaHuio
doToannapara B MOMEHT 3KCMOHUPOBAHUS Kaapa, YTO MOXET yXyALWwnTb CHAMOK U3-3a CMa3a
n3o6paxeHus. _

MNpu dpotorpadpmpoBaHm 06LEKTOB CLEMKU METKU Ha CMNYCKOBOW KHOMKE U Ha WUTKe
(Mexay nHaekcamm «T» u «\/») BOMKHBI BbITb HA OAHON NUHUN.
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Ecnu Bbl cHUMaeTe co wrartusa C O4eHb O/ UTENbHOM BbIAEPXKOW, YyCTaHOBUTE AUCK
Bbiaepxek 17 Ha «B» n nocne HaxaTtua CrnycKOBOW KHOMKW S OO MOMEHTa OTKPbITUSA
3aTBOpA, KOTOPLIA NpeasapuTensHO AomkeH ObiTb B3BEAEH, NOBEPHUTE €e NPOTUB XoAaa
4acoBOW CTpenku Ao ynopa (nonoxexHue «I»). [10 OKOHYaHUU BbIAEPXKW NOBEPHUTE
KHOMKY 00paTHO, B cpeaHee NoNoXeHne, 1 OTNYCTUTE KHOMKY; NPY 3TOM 3aTBOP 3aKpoeTcs.

Mpu cbemke Ha AUTENbHbLIX BblAEpXKax BO n3bexaHne paspsaky 3/1eMeHTOB NuTaHns
nux Heobxoammo ussnekarb u3 ¢oroannapara.

5.7. PASPSIAKA ©OTOAIMAPATA

Korpa cuyetumk kagpoB oTcuuTaeT 36 kaapos, nepemoTante nneHky obpatHO B
kaccerty. ns aToro:

a) CnycTuTe 3aTBOp, HAXaB CryCKOBYIO KHOMKY 5;

©) yctaHoBUTE Ha QOBLEKTUB KPbILLKY U MNPUKPOUTE
OKyNnsp Buaouckarens,

B) H&XMUTE KHOMKY 6 BHMU3 A0 ynopa,

) OTKMHBLTE PYKOATKY 12 1 BpaLaiiTe No HanpaBneHuo
CTPEenkn A0 CpbiBa MNEHKU C NPUEMHOW KaTyLuKW.
CrapanTecb Bpawartb PyKOsiTKy nnasHO, 6e3 CUnbHbIX
PbIBKOB U HE CAULIKOM BbICTPO, 4TO6bI n3bexars
NOSBNEHUS CNEefOB CTaTUYeCKOro anekTpuyecTBa Ha
nneHke; ,

A) BbITAHUTE roNioBKY ObpaTtHoM nepemotkn 11 no
yrnopa, OTKPOUTE 3a0HIOI0 KPbILLKY U U3BMEKUTE KaccCeTy;

€) noBepHUTe KYpok B3Boda 19 u, npuaepxusas
nanbuem 3ybba MepHOro sanuka 24, ybeaurtech, 4TO
nOCNeaHnin BKKOYUIICA.
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He nbiTaiitecs otcHsT Gonee 36 kagpos. Ecnn 310 npousowno w 3aKkpernneHHas B
Kaccere nneHka npensTcTeyeT NonHoOMy B3BOAY 3aTBOpa, TO Npu paspsake ¢oroannapara:

a) HaxmuTe KHOMKy 6 M ygepxuBaite ee Ha Bpems NepemMoTKN MNeHKU B Kaccery;

6) u3Bnekute Kaccery;

B) B3BeauUTEe U CrnycTUTE 3aTBOpP;

) HaXmuTe KHOMKY 6 ana c6poca cyeT4YMka KafpoB B WUCXOOHOE MOMOXEeHMe.

5.8. POTONPA®UPOBAHUE C ABTOCMNYCKOM

Mpu oTorpagmpoBaHum ¢ aBTOCMYCKOM YCTAHOBUTE annapaT Ha WTaTus, noche Yero:

a) HaBeguTe Ha Pes3KOCTb;

6) HaxmuTe OO OWYTUMOrO ynopa KHOMKy cnycka 5 u rnoBepHUTe ee no Xogy 4acoBou
cTpenku (nonoxexwe “V”). Haxatue M noBOPOT KHOMKM cChycka TpebyloTcs ans
AavagparmMupoBaHus o6bLekTuBa BpY4HYIO, Tak Kak npu pabote ¢ aBTOCMYCKOM Auadparma
aBTOMaTU4eCKU He 3aKpbIBAeTCs:; :

B) ycTaHoBuTe avatparmMy U BbiEepXKY;

r) B3BeguTe 3aTBOP; _

fi) B3BEAUTE MexaHW3M aBTOCMyCKa, MOBEpPHYB MaxOBMK B3Boga 1 [0 ynopa B
HanpasneHun K BepxHemMy wutky. KpacHblii LIBET B OKHe aBTOCTyCKa — MEeXaHuam aBTocnycka
He B3BEeH, 3eNneHbl LBEeT — MEexXaHU3M aBTOCMNycKa B3BEfeH:;

€) HaXmuTe KHOMKY BKNIOYEHUA aBTocnycka 2 U 3ailMUTe HaMe4YeHHOe MecTo nepen
06BLEKTUBOM. -

3atBop (hoToannaparta cpabotaer He paHee 4em 4yepes 7 C.

X) MO OKOHYaHUM paboTbl C AaBTOCMYCKOM CMYCKOBYIO KHOMKY 5 BepHuTe B ucxogHoe
nonoxeHue.
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5.9. ®OTOMPA®UPOBAHUE C NTAMNOW-BCIbILLKOWN

3areop B (hoToannapare CUHXPOHU3MpOBaH C paGoTou
UMNYMNbCHbIX 3NEKTPOHHbIX Namn-BCrnbilWek.

KoHcTpykuus dotoannapara npegycmarpvsaer 6ecka-
6enbHOe coeuHeHue ¢ namnamu-Bcnbllikamu, paccHuTaH-
HbIMWU Ha Takoe coeauHeHue.

[ns aTOro Ha Kkamepe umeertcsa obownma 7.

Mepen ycTaHOBKOW Namnbl-BCMbIWKN Ha Kamepy HYXHO
n3 060iMbl 7 BbiHYTb 3alWMTHYI0 Haknagky 16.

- [nA cbeMoK C namnamu-BCnbilKaMi HYXHO ycTaHas-
nueath Bbiaepxky 1/30 c.

[vacdparma onpepenseTcsa B COOTBETCTBMM C YyKasa-
HUSIMWA, UMEIOWMMUCA B PYKOBOACTBE NO aKCnnyarauun Ha
namny-BCNbILKY.

Mpu MCnonb3oBaHUM Gecxaﬁenbﬁux
namn-senblllek 3amMbiKaHMe KOHTaKTOoB
WTEeNCenLHOro rHeaga MOXET NpUBecTU K
c60sM B pabore namnbi-BCMNbILKW,
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5.10. PABOTA CO CMEHHbIMW OBbEKTUBAMU U CbEMKA C B/IM3KOIO PACCTOSIHUSA

dotoannapar AoNycKaeT WCNONbL30BaHWe CMEeHHbIX OObLEeKTMBOB C npucoeanHUTENbHON
pe3abboii M42x1 u pabouum paccrosHuem 45,5 MMm.

O6bekTnBbl ¢ uHaekcom “MC” umeroT MHOMoCNoHOEe NpoCcBeTNsAowee NoKpbiITue onTu-
YecKuX NoBEepXHOCTEN, KOTOpoe obecneynBaeT MoBbLIWEHHYIO CTeneHb YCTpaHeHus peqrnexkcos
(opeonos, 6nMMKOB 1 CBETOBbLIX NATeH) npu (hoTorpamposaHn nNpoTMB ceeTa C 6onbwmnm
nepenanomM B OCBelWeHHOCTM obbekTa W yny4laer usetonepenady.

Mpu oTCyTCTBAM B CMEHHOM OGLEKTUBE MexaHuaMma npbiraiowei avapparms! ynpasneHue
avagparMon OCyLIeCTBNseTCs BPY4HYIO.

Mpu pabote ¢ WMHHOMOKYCHLIMU O6LEKTUBAMU BO3MOXHO He3HauuTenbHoe cpesaHue
NeBoro U NpaBoro Kpaes kagpa.

C nomolbio cneuvansHoON yCTaHOBKMU oTtoannapatoM MOXHO BbINONHUTL PenpoaykKuuio
yepTexa, pykonucu, gortorpacui. Mpy penpoayKuun Nonb3yuTech YANMHUTENbHBIMUA KOMbLaMM,
'KOTOpble YCTaHaBNUBAIOTCA MEXdy KOprnycoM Kamepbl v 0o6bekTuBOM. [ns nony4eHus
HYXXHOro macwTtaba CbeMKU NMPUMEHAETCA OAHO WNU HEeCKONbKO Konell.

YanuHuTeNnbHbIE KONbua, wUMeiowue TonkKarenb, WC-
nonb3yinte ¢ 06LEKTUBaMU, B KOTOPLIX HET nepekniovarens
Ha PY4YHOW pexum yCTaHOBKM pAuadparmbl (Hanpumep,
“lennoc-44M-47).

Konbua 6e3 Ttonkarenei ucnonb3ymte ¢ obbeKTusamu,
B KOTOpbLIX AvadparmMa yctaHasnuBaeTcs Bpy4Hyio (nepe-
KnodaTtens pexwuma paboTbl guagparmbl yCTaHOBUTE Ha
“M”). - . : g
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CMEHHbIE OBbEKTWBbDI

CDOKyCHoe‘ Bnuxanwee
HaumeHoBaHue OtHocut. | Yron nons | paccrosiHue
obvekTnea P aC:Tzi'H“e oTBepcTue 3peHusi | hoKycupoB-
KA B M
MC AMNO TeneseHutap-M 2,8/135 135 1:22 18° 33
MC Mup-20M
Mup-10A 28 1:3,5 75° 0,20
MC Mwup-24M 35 1:2 66° 0,30
MC WHpycrap-61 n/3 S0 1:2,8 45° 0,30
Mennoc-40-2 85 135 28° 0,80
IOnutep-37A 135 13,5 18° 1,20
MC Onutep-37A
MC [panut-11M 80-200 1:4,5 30°-12° 1,50
IOnutep-21M 200 1:4 12> 1,80
3M-6A 500 1:6,3 o 6,0
MC MTO-11 CA 1000 1:10 2°30° 8,0
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