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1. OBIWUE YKA3AHWUA
1.1. HASHAYEHUE ®OTOAMMAPATA U EF0 ®YHKLWOHANBHBIE BO3MOXHOCTU

“eHnUT-312m" — O0AHOOOLEKTUBHLIA 3epkanbHbii ManohopmMarTHbi (oToannapar,
npeHasHaqeHHblil AN pasnuyHbIX NIOBUTENLCKAX CLEMOK Ha YepHo-Genylo U UBETHylo
thotonneHku. OH MoXeT BbiTb UCMONL30BAH ANS cheunanbHbIX CbeMOoK: PenpoayKUMOHHBIX
paboT, CbeMKN MENKUX NPeaMeToB KpynHbIM NNaHoM C marnbix paccTonHuii (Makpocsemka),
CLEMKM C MUKPOCKONOM (MMKpOChEMKa) 1 ap.

doToannapat No3BoNseT NPUMEHSTL CMEHHbIE 0GBLEKTUBbLI C NPUCORAUHUTENBHON Pe3bbow
M42x1 n paboumm pacctosHuem 45,5 MMm.

dotoannapar umeer cnegywlme (PyHKUMOHaNbHLIE BO3MOXHOCTH:

— nonyasTOMaTM4ecKoe 39KCMOHOMETPUYEcKoe YCTPOWCTBO C W3MepeHueM CBera,
npowepwero 4epes obvektme (cuctema TTL), obecneumsaer yCTaHOBKY npasunbLHON
3KCNO3WMUMA KaKk Npu CbemMke CO WTaTHbIM OOLeKTMBOM, Tak W Npu WCNONb30BaHWK
CMEHHbIX 0O6bLEeKTUBOB, CBETOGMNLTPOB, Hacafo4HbIX NUH3, YANMHWUTENbHLIX Konew;

— CBETAWMECS OAWoObLl B BUOUCKATENe, CMrHanuavpylowue O npasvnbHOCTH YCTaHOBKW
9KCNO3ULIMM, OOMHAKOBO XOPOLIO BMAHL! KaK Mpy NONHOM AeicTByIoWeM oTBepcTun obbekTuaa,
TaKk u npu ero auvadparmMupoBaHWn;

— 3epKano NOCTOSHHOTO BU3WMPOBaHWA NaeT BOSMOXHOCTb HenpepbiBHO Habntopars 3a
06beKTOM CbEMKM [0 M MOCne 3KCNOHWPOBaHWUA,

— CBETOCUMbHbLIA OOBLEKTMB OCHalWeH MEeXaHu3MOM npeiraioued auagparmMel, asTomaTu-
4eCKM 3aKpbiBalOWeRcA Ha MOMEHT cpabaTbiBaHus 3aTBOpa;

— NONHOCTBLIO OTKPbITas auadparma obecnevnBacT MakcumarnbHylo iPKOCTb M300paXeHus,
paccMaTpMBaeMoro B BugouckaTtene, 4To BaXHO B MOMEHT BM3MPOBaHWS W HaBOOKW Ha
pPEe3KOCTh;




— HaBOOKAa Ha Pe3KOCTb C MOMOLIBIO KOMOGVHWPOBaHHON thoKycupyiouiei CUCTembl
NO3BONAET NOMY4YUTE MaKCUMANbHYI0 4eTKOCTb usobpaxeHua B pasnnyHbIX ycnoBusx
CLEMKMW,

— onepaTvBHas YCTAHOBKa 3KCMO3WLMK, ynpoweHHas 3apska nneHku, camocbpa-
CHIBAIOWMACH CHETHUK, aBTOMATUHECKW yCcTaHasnueaiowmnes B Ha4anbHoe nonoXeHwe
NpW HEXKaTMM Ha KHOMKY obpaTHOW NepemoTKu, cokpalwaoT saTpartbl BpemMeHW Ha noaroTo-
BWTeNbHbLIE onepauun npu CbeMKe,

— BCTPOEHHbLIW aBTOCMyCcK no3sonaet cthoTorpadmpoBaTeCa CaMmomy dotorpady cpeau
Apy3eid wnui nony4uTe asToONOPTPET,

— CKPbLITLIA 3aMOK 38/1HE KpbILKH, c6NOKUPOBaHHBIN C MONOBKON obpaTHOR NepemMoTKH,
NoBbLILIAET HaEeXHOCTb 3anupaHns sanHeil KpbilkyM W yRobcTBO paspRaku annapara,

— HanuuWe LEHTPanbHOro KOHTaKTa NOo3BONAET NPUMEHSTL Namnbl-BCbIWKKA C Gec-
kabenbHbiM COEAUHEHWEM,

— 3anapaoilas KHonKa o6paTHON NepeMoTku ynpouwaeT npouecc obpartHoi NepemMOTKH
NNeHK!. :

Mpexnpe 4em Nonb30BaTeCH (horoannaparom, TiaTensHO U3yHuTe HacToALWee PyKOBOACTBO.
Mpu sTOM cnegyer WMeETL B BULYy, 4yTO HACTOsWee PYKOBOACTBO MO aKcnnyartaunw He
ABNSAETCA PYKOBOACTBOM MO totorpadun. KOHCTPYKUWA Bawero ¢oroannapara MOXeT
HECKONbLKO OTNU4aThCsa OT W3NOXEHHOW HWXKe, BCneacTeue ee TeXHWHECKOro pasBuTUA.

1.2. YKA3AHUA NO OBPALLEHUIO C ®OTOAINMAPATOM

doToannapaT — TO4HbIN ONTUKO-MEXaHu4eckui npubop. O6pawanTecb C HAM 6epexHo,
copgepxure B8 HYACTOTE, obeperaiite OT YRapoB, NI, ChLIPOCTM W PesKux nepenapgos

Temneparypb!.



Ecnu cdoroannapat BHECeH C xonopa B Tennoe nomMelieHuWe, He cnewute BbiHUMaTb
ero u3 dyrtnapa, 4Ttobbl perand, ocobeHHO OnTU4eckwe, He 3anoTenw.

OnTu4eckue peranu TPOrate PyKamu HeMnb3s, Tak Kak 3T0 MOXET nNpUBecTu K
NOBPEeXOEeHUI0 npocBeTneHHbiX nosepxHocTtei. llpoTupanTe oOnNTUHECKWe NPOCBETNEeHHbIe
NOBEPXHOCTW YUCTOI MArKon xnon4yatobymaxXHOW TKaHbi0 MNW BATOMW, Cnerka CMO4YeHHLIMA
CNUPTOM-peKTUUKaToM unu agupom. NosepxHOCTH 3epkana, (POKYCUPYHLWUX 3NeMeHTOB
W OKYNSIPa YUCTAT TOMLKO B CambiX HEOGXOAUMBIX Criyvasx O4eHb MArKOW CyXOW KWCTOYKOM
unu  xnon4atobymMaKHOi TKaHbl, HW B KOeM Cny4ae He MNPUMEHAA BNaxHbIX CpPeacTs
YUCTKW WMNI cnupTocofepxawux cMecein. Xpawute oroannapar B 3akpbiTom QyTtnspe,
3akpbiBas 06bLeKTUB Kpbilwkoi. He cHumaiTe 6e3 Hapgo6bHOCTHM 06BLEKTUB C Kamepbl, YTOOb
He AONycKaTk 3arpsAasHeHUs U NonafaHus NbiNki Kak Ha NOBepXHOCTU ONTUYeCKUX aeranen
obvekTuea, Tak U B kamepy. lNpu Gonblimnx nepepbiBax B cbemkax (mecsAu v bonee) He
Aepxute SNemMeHTbl 3NeKTPONUTaHWs B annapate, XpaHuTe WX OTAensHo B MecTtax,
MCKNIOHAIoWMX AOCTYN K HAM ManeHbKux AeTei.

CmeHy obvekTusa, 3apsfKy W paspsaky ¢ortoannapara peKkoMeHgyeTcsa npoM3soauThb
B NOMELeHWN WK B TeHn, uaberas NPsSMbIX CONHEYHbIX Ny4eil UNU CUNLHOMD WCKYCCTBEHHOM
ocseleHns. B nepepbiax Mexay CbemMKami 3akpbiBainTe oObEKTUB KpblwKOW, a goTtoannapar
Bo u3bexaHwe BO3NEACTBAA Ha HEro CONHeYHOW paguauMn W arMocdepHbIX 0CafKoB
PEeKOMEHAYeTCs HOCUTL B 3akpbitom (ytnspe. Basogure saTtesop Bcerpa fo ynopa. 370
MCKNIOYWT NPOMYCK KagpoB Ha NNeHKe npu 3KCNOHWPOBaHWM.

He ocrasnsitte ¢ortoannapar co B3BefieHHbIM 3aTBOPOM Ha [/MTENbHOE BpeMs, Tak
KaKk 310 MOXET NpUBecTn K yxyawexwuio pabotsl saTsopa.

He neiTaiTech BpauwaTh AUCK BbIEPXeK TaK, YTOGbI MHAEGKC NPOXOAMN B KOPOTKOM
MHTepBane wxansl Bbifjepxek mexpay “500” u “B”. 3anpewaercs BpalleHMe AMCKa
BbiflEpXXeK NnpM YCTaHOBNEHHOW B nonoxexwe “T” CNycCKOBOW KHOMKe, a TaKxe B

nepwopn paborbl aBTOCnycCKa.



2. TEXHUHECKUE DAHHbBIE

MdOopMAT Kaapa, MM ...coomsiniiees 24x36
MNpUMEHAEMan MNNEHKA .....ooooromneees 35-mm nepdopupoBaHHan
[lNMHa NNEeHKU B Kaccete, M ... =85
UUCNO KAAPOB ...covvrvririmnsnanrnasensnnes 36
BbiAEPXKKW 3aTBOPA, C ..ovvarrrrnnasinennns ot 1/30 po 1/500, «B» (OT pyku) 1 anuTenbHas
OnuH M3 WTaTHLIX 06BLEKTUBOB!
= 3 o e =
HaumeHoBaHWe ®dokycHoe Makcum. LLikana Wkana
ob6bekTnea paccTosHue, ~ OTHOCWT. auadparm pacCTONHWAA,
MM oTBEepcTHe M
«ennoc-44M-5» 58 1:2 or 2 no 16 or 0,5 po =
«MC MNenwoc-44M-5» 58 1:2 or 2 po 16 or 0,5 po =
«"ennoc-44M-6» 58 1:2 or 2 po 16 ot 0,5 pno =
«MC lenuoc-44M-6» 58 1:2 or 2 no 16 or 0,5 no =
«MC Tenunoc-44M-7» 58 1:2 ot 2 po 16 or 0,5 po =
«MC 3enurap-M» 2/50 50 1:2 or 2 npo 16 o1 035 no »
«MC 3enutap-M-2» 2/50 50 e or 2 po 16 071 0,35 A0 ®
«MC 3enurap-M2c» 2/50 50 1:2 or2no 16 07103500
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Pe3bBOBOE COMMHEHNE OBBEKTUBA C KAMEPOM .......coviremsesssamssaessssesesssensessnsnssssssassnssss MA2X T
MNpucoeaMHUTENbHBIE pasMepbl ONpasbt:
noa ceeToGunLTP A5 BCEX BUOOB urenmcoB»MSExﬂ,TB
19 BCEeX BUAOB «3eHUTapos»... e ettt i e o Eop g 1 °. 11 T
Paamep nons naobpaxeHus EH.D.DHCKETEHH RS S S e S 1 20x28

YBE.HH"'EHHE Dwnﬂpa, KpaT " --------1--t-itltl--lHl-il-i-rirn-ﬂ---*l-“-ll"il'Hl'l"l"'"""“"""'"""""'""””*"""""413
Pa&:’qeel MGCTUHHHE KEMEpH, MM -a.--------l--t-tn------i--ri-ri-iH—H-ii'-**llifllll'*"l'l'l"l*H‘""""'""""""""""'4515

MpucoegmMHUTENLHDbIE Pa3Mepbl
FHEANA WTETABHOTO COBMMHEHMA .vvvsassssrsssasssssssasssnsas sassisassssansssssasipsstasnssassssenssaressnssvassusas /&

abapuTHLie pa3mepsl annapara
6e3 ¢pyrnapa, MM .. 143,7x97x115

HanpskeHre NUTaHKUR, B .....ocviimnine i T 3 (2x1,5)
NCTOMHUKM NATAHNA ...oveirinnnns na 2. anemema ™Mna Mannopu D386,

Ceum SE EB CU. 32, MU;D 105, 1 anemeHT BJIUK - 1
e e T e e e A e Oy S LS SRR e I e L (S e .. 0,82

CopepxaHue aparoueHHsIX matepuanos B annapare: 3onota - 0,001422 r; cepebpa -
0,108103 r; nannagus - 0,013217 .

ABTOpCKME CBUAETeNLCTRA:
Ne 102683: Ne 150360: Ne 153652; Ne 178682; Ne 366447; Ne 476534;Ne 1015330,

Ne 1247817



3. KOMMJEKT NOCTABKW

3 1. DoTtokamepa «3enut-312m» C OAHUM 13 06bLEeKTUBOB:
«ennoc-44M-5», «MC Frenvoc-44M-5», «envoc-44M-6»,
«MC Fenvoc-44M-6», «MC renvoc-44M-7», «MC 3enutap-M» 2/50,

«MC 3enutap-M-2» 2/50 nnu «MC 3eHUTap-M2C» 2/50 ...cooviiiiinmmricmniinnnaernne
3.2, KDBILLKA HA OBBEKTUB L cvvusesscusssmrssessrasssssissasssssssssssssstsasanssps s s s s
3 3. PEMEHD DUPMBRHBIN ..curisrrsrerssrsressessersasenssssansasssssnisssmssssassssaimsasm s sttt
3.4, dytnap unn GyTnap-CymKka C HAMNEYHBIM PEMHEM ..ooiiimuminnemeimnunnsnsssaminsnneses

3.5. AneMeHT NuTaHusa OauH n3. MLL0.100, MLI0. 105,

MLL0.140, CLI-32 (koMnnekTyeTcH MAra3vHOM NPU NPOAAXKE) ..coovvmrmurrmisreninssns

unu BIIMK=1 ..iiviniannnnnes

NMpumeyaHune. InemenTsl nutaHnsa BIIVK-1, MLLO. 100, MLI0.105, MUL0. 140,
CLI-32, nocTrasnsemMsie 3aBOA0OM-U3roTOBUTENEM, ABNAIOTCH TexHONOrnyeCcKkumm,
npeaHasHadeHHbIMK AN NPOBEPKN cdoToannapara nNpu NOKynke. JAns paboTbl C
dhoroannapartom Bam Heo6x0aMmo NpruobpecT HOBLIE.



4. YCTPOUCTBO ®OTOAIMMAPATA

1 mMaxoBuk B3BOgAa
asrocnycka

2 KHOMKa BKMO4YeHWA
aBTocnycka

3 OKHO asTocnycka

D CcnyckKoBas KHOMNKa
C rHesaoM nop TPOCUK

6 3anagawwan KHonka
obpaTHON NepemMoTKH

7 oboima gns kpenne-
HUS Namnbi-BCNbILWKW
n apyrux gortonpuHan-
nexHocrein

8 ywko ana KpenneHus
pemMHA K doToannapa-

TY
9 obvekTue



11 ronoBka obpartHO#A MepemoTKW
nNneHKn

12 pykosiTka o6paTHOW MEepemoTKi

 MNeHKW

13 OWCK CBETOYYBCTBWUTENBHOCTH
NNeHKU

14 wkana CBEeToYyBCTBUTENBLHOCTH
NNEeHKn

15 WHOEKC CBeTOoYyBCTBUTENBHOCTH
MNEeHKN

16 sawuTHas Haknagka

17 nuck Bbiaepxek sarsopa

18 wHOeKC BbiAepXeK 3arsopa

19 KypoK B3BOfa sarsopa
¥ TpaHCMNOpTMpPOBaHWUA MNEeHKN

20 c4er4vK Kagpos

21 rHesno KacceTbl

22 3arnywka rHesga
‘nna 6arapewn 3nNeKTponuTaHus

23 okynsp BugowckKartens

24 3ybGba MEpHOro Banuka

25 npuemMHasa KaTywka

26 3anHAA Kpbllwka Kamepsl

10




27
30 3I

27 wkana aucTaHuuin

28 wkana rmybuHbl pesKocTw

29 wkana guacgparmol

30 konsuyo kpenneHus obvekTuea

31 TOonkartenb

32 KonbuUO YCTAHOBKW 3Ha4YeHWi
anagparmsi

33 (OKYyCMpPOBO4YHOE KOMNbUO

5. NOPSAOK PABOTDI

C ®OTOANMAPATOM
5.1. 3APSIIKA ®OTOANNMAPATA

Becragste B annapar anemeHTbl NUTaHus,

ANA 4ero: nosBepHWTe samywky 22 npotTMe xopa
4acoBOW CTPEnku [o ynopa, CHAMMTE 3arTylKky
C rHesga M M3BnekuTe WCnonb30BaHHbLIe ane-
MEeHTbI, ecnu OHM umetoTcs. Bnoxure B rHeano
HOBble anemeHTbl. Kakabiii anemMeHT BKnapbisante
3HakoM (+) Hapyxy (ssepx).

Ecnun Baw annapart ykomnnektoBaH
uctodHukoMm nutaums BIWAK-1, TO0 waBnekatb
ero u3 rHesna annapara peKkomMeHayerTcs ocTpo-
3aTOYeHHLIM NPEeaMEeTOM. ;

3akpoiiTe rHesno 3armylwkod W noBepHWTe
ee No Xofdy 4YacoBOW CTpenku Ao ynopa.

MNposepete, paboTtaeTt Ny CBETOBaA MHOMKALMAA,
[NA 4ero, MAAA B OKYNAp BAOOWUCKATENSA, HEXKMUTE
CryCKOBYIO KHOMKY 5 0o ollyTtiumoro ynopa. Ecnu
Kakon-nnbo W3 CBETOAMOAO0B CBETUTCHR —
anekTponutaHue paboTaer HopmansHo.

3apsxaiTe oTtoannapar nneHKou cnegy-
oMM oBpasom:

a) OTKMHYB PYKOSTKY oOpartHOW nepemoTKu

11



12, OTTAHUTE BBEPX A0 ynopa ronosky o6parHon nepemoTkn 11 w1 OTKpOWTE 3aAHIoI0
KPbILWKY;

6) Bnoxute Kaccety C nneHKkoi B8 rHeano 21;

B) ONyCTUTE rONOBKY ob6patHoi nepemoTkn 11 BHW3 A0 puKcauum, cnerka nosopa4qusas,
ecnu Hano, 4tobGbl NOBOAOK KATYWKW Bowen B Kaccery,;

r) BbITAHWTE 3anpaBOYHbI KOHEU MNeHK! W3 KacceTbl MpUMEpHO A0 Kpas Kamepsl,
BCTaBLTE €ro B Mas NpPUeMHON KaTyliki 25, npun 3TOM Ccnegure, yTo6bl 3y0 MEpHOro
sanvka 24 sowen B NepdopauvoHHOe OTBepCThe MAeHKW,

) 3akpoiiTe 32QHI0 KPbILLKY 26, npwkas ee NnoTHO, 410661 cpaboTan 3amok;

e) gns noga4n K KanposoMy OKHY HeaacBeYeHHOW NNeHKW AsaxXabl B3segnTe W
cnycTATe 3aTBop, MpU 3TOM CHETHWK KafjpoB AOMKeH yCTaHOBWTLCA B nonoxexue “07;

Ecnu nNneHKa B Kaccete HamoTaHa MnoTHoO, TO Mpw B3BOfle 3arBopa ronosKa obpaTHOW
nepemoTku OyneT Bpawarbes. Mpy HEnnOTHOW HaMOTKE MNEeHKN Ha NepsbiX Kapgpax ronoeka
ppailaTeca He Oyper.

X) yCcTaHOBWTE 3Ha4yeHwe CBETOYYBCTBMTENLHOCTH 3apsXeHHOW B annapat MneHKn
noBopoTOM Aucka 13 A0 COBMELEHWS COOTBETCTBYIOWEro Yucna CBETOYYBCTBUTENLHOCTH
c wHoexkcom 15, oulyTvB nNpu STOM (huKcaumio aUCKa.

MOMHUTE, YTO HeMpPaBunNbHO YCTAHOBNEHHOE AUCKOM 13 sHa4eHue CBETOYYyBCTBUTENLHOCTH
NPUMEHAEMON NneHKu npusenet K olwuBOYHON 3KCMO3ULIMK.




TABMULIA 3HAYEHUI CBETOYYBCTBUTENBHOCTW MNEHOK

O603Ha4YeHWe Ha WKane CBEeTOYYBCTBUTENLHOCTU MNeHKW
o 80 - = 1 : 200 ; 400

rOCT/ISO 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 BbIOEPXKW

MosepHuTe aMcK Beipepxek 17 Tak, 4Tobbl BoibpaHHoe 3Ha4eHne BbINepXKN YCTaHOBUNOCH
NPOTUE WHAeKca 18, pacnonoXxeHHoro Ha BepxHeMm WWTKe annapara. Mpwn aTtom ouwyTuTe
¢dukcaumio aucka. Ludpsl Ha wkane Bbiiepxek 0003Ha4al0T BbIAEPXKM 3aTeopa B
COOTBETCTBYIOWMX OONsX CeKyHabl, ‘B" — BbIAEPXKY OT PYKW.

YcTaHoBKa BbiQepXKW BO3MOXHa A0 W nocne B3sopa 3arsopa. [lpu cbemke Ha B
saTsop Gyner OTKpbIT, noka Bl yoepxvsaeTe KHOMKy cnycka 3arsopa 5 Haxarton. [lonyyeHune
ANUTENbHLIX BbiAEPXEK OCylecTensercsa nyTeMm pukcaLu HaXXaTol KHONKW NOBOPOTOM
NpOTMB XOAa 4acoBOW CTpenku Ao ynopa (nonoxeHue “T7).

Mo mucreyeHnn HeoBXOAMMOro BPEeMEeHU SKCMOHMPOBaHWUSA NOBEPHUTE KHOMKY Chycka .
obpaTtHO, B CpegHee nonoxeHwe, ¥ otnyctute ee. [lpu STOM 3aTBOP 3aKPOETCA. Ona
BbilepXeK OT pyKu uenecoobpasHO NpUMeHsTb CryCKOBOM TPOCWK, KOTOPbIA BBUHYMBAETCS
B pe3sbby CNyCKOBON KHOMKW. Annapar npu STOM cnegyeT ykpennsaTe Ha Wraruse.
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5.3. YCTAHOBKA AWA®PATMbl

BuiGpaHHoe 3HaqeHue puagparmb ob6LeKTUBa ycTaHoBuTe NpoTMB UHAeKca NOBOPOTOM
KOMblia YCTAHOBKW 3Ha4eHWit guadparmb 32.

YcraHoBKa auatdparmbl NpU CbemKe C aBTOCMyCKOM UMeer HEeKOTOpblé 0COOB8HHOCTH,
0 4YeM cKaszaHo B paspgene “dotorpagpuposaHue C aBTOCMYCKOM".

5.4. HABOIKA HA PE3KOCTb

BupouckaTens oroannapata WMeeT KOMOMHUpoBaHHO® (hOKYCMPOBOHHOE YCTPONCTBO,
cocTosiWee W3 MWKpOnMpaMug W MaToBoro Konbuad unn GOKYCUMPOBOUHbBIX KIUHBLEB,
MUKpONMpamMua M Matosoro Konbua.

Mepen (oTorpagupoBaHieM CHAMWTE KPbIWKY C obvekTuBa.

Hasopky Ha pe3kocTb Heobxogumo NPouU3BOAWTHL ans BCEX AUCTaHUMiA CbemKw, BKNoHan

OAUCTaHUMIO ©<.
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MMsas B BuUgoOMCKaTens, Bpaujaite (POKYCMpPOBOYHOE KOMbUO o6bekTMBa TaK, HTOOb!
naobpaxeHne obbexkTa CbeMKM B npegenax MaroBoro Konsua W MWKponupamui 6bino
peskuMm, a ans annapara ¢ (POKYCUPOBOMHLIMU KNUHBAMW BEPXHAS W HWKHAA HacTu
nzobpaxeHns B npegenax 30HbI (POKYCUPOBOYHLIX KIMHBEB ObiNW COBMELEHS!. Ons
[OCTWKEHUS Hauny4lWwenesKkocT HaBOAKY PEeKOMEeHOyeTcsi NpOousBOAuTe NpU MOMHOCTLIO
OTKpbITOW guagdparme.

CnefyeT NOMHUTb, YTO (POKYCUPOBOYHLIE KNMHLA U MUKDONUpamuab, o6ecne4usaloume
MaKCUManbHyl0 TOYHOCTb HABOAKM Ha peskocTh, TepsioT paboTocnoCobHOCTL Npw
WCMONbL30BaHUN CMEHHbLIX OOLEKTUBOB C Manow CBETOCUNON B Tex cnydasx, Korga Hasofka
Ha Pe3KOCTb NPOW3BOOMTCA NPU 3HaueHusx avapparmel Gonbwe 4. 3peck, a Takke npu
MUKPO- M MakpoCheMKax [ANA HaBOAKW Ha pes3KoCTb cnegyeT nonb30BaThCA KOMNbUEBLIM
nonemM MaToBOW NOBEPXHOCTH.

ManbiM MHAEKCOM, 0603Ha4eHHbIM NaTtHCKoi Gyksoi “R", nonb3yioTCs Mpu Cbemke
Ha uHdpaKpacHsiit (otomarepuan. Ecnu Bel, cHUMas Ha UH(PpPaKpacHbIA marepuan, Hasenu
Ha pesKoCTb, CAenanTe nonpaeky, YCTaHOBWB MONy4eHHOe 3Ha4YeHWe AWCTaHUWA NpoTvB
uHpekca, obosHadveHHoro Byksoin “R”.

Mocne HABOOKM Ha PesKoCTb, NONb3yACh wWKanamn 27 W 28, MOXHO ONpepenuTb
paccTOsiHME OT NNEeHKM A0 nepefHei u 3apHeit rpaHnL pesko usobpaxaemMoro npocTpaHcTea.
Ha wkane 27 npoTMB ABYX OAMHAKOBLIX LUM(DP WKansbl 28, pasHbIX 3HAYEHUIO Anagparmb,
¢ KOTOpoOi Bbl HamepeHb! NPOW3BOAUTL CbEeMKY, OyayT HaxoauTeCa SHaYeHus AuCTaHUWIA,
MeXxay KOTOopbiMM O6bLEeKTsl CbEMKW nony4alTcs peskumu. Hanpumep, 00bexkTuB
cthoKycuposaH Ha paccrosHue 3 M, a 3HaveHne auacgparmsl, € KOTOpO Byaer Npon3BoaAUTLCA
cbemka, pasHo “8”. B aToM cny4ae Ha wkane 27 NpoTuB ABYX Undp “8" WwKanbl 28 MOXHO
npoYecTs, 4To usobpaxerne GyneT peskum ot 2,3 00 4,5 M.
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MNpuMepHbie " rpaHnubl rMy6uHbl PesKOCTW NpU OaHHOM YCTaHOBMNEHHOM 3Ha4eHWw
aMadparMbl MOXHO ONPefennTs W BUSyansHO NPpU HaxaTum KHOMKW S.

Ha maTtoBOW NOBEPXHOCTM BMAOUCKATENA MOXHO BUAETb, Kakue npegmetsl OyayT
pe3KuMi npu aaHHon (OKYCUpOBKE.

5.5. YCTAHOBKA 3KCMO3WLMK C NOMOLbI 3KCNOHOMETPUYECKOIO
YCTPOWCTBA

lMonyasTomMaT4eckoe 9KCMNOHOMETPU4YecKoe YCTPOCTBO annapara W3MepserT CBer,
NpoWeAMiA B Kamepy CkBosb obwexTve (cuctema TTL). B peaynetate atoro Bel MOXeTe,
onepupys 3Ha4YeHUAMM BbiGEPXKKW WNK auadparMel, C BLICOKOM TOYHOCTLIO YCTAHOBWTL
9KCMO3NLUMI0O B 3aBMCMMOCTM OT SPKOCTM oObekTa CbeMKW W CBeTOYYBCTBUTENbHOCTH
npumeHsemoro (hotomarepuana. 3T0 QOCTOMHCTBO MONHOCTLIO COXPaHAETCs U Npw pabore
CO CMEHHLIMKU 0ObekTuBamMu, cBeTouUNLTpamMu, Hacafno4HbLIMK NUH3aMU U YONUMHWUTENbHLIMW
konblamu. [N NOBLIWEHWS TOYHOCTH ONpefeneHusi SKCNo3uUWMKM B YCNOBUAX HUSKOW
ApKOCTU 06beKTa CHLEeMKM PeKOMEH[YeTCR HEeCKOMbKO paHee MoMeHTa dororpadpmpoBaHns
CHATb KpblKy C obbexTuBsa.
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[nans B okynsp BUAOMUCKaTeNs Tak, YTobbl Xopowo Bbina BUAHA BCS ero Kaaposas pamka,
HEXKMUTE CryCKOBYIO KHOMKY S 0 OLLYTUMOIO yNopa, HO He 10 cpabaTbiBaHus 3aTBOPa, €CNW OH
B3BEAEeH, U yAPXMBANTE KHOMKY B TAKOM MNONOXEHUN.

B npasoi YacTu BUAoOUCKaTens BUaHbI CBETALLMECS AUObI: [Ba KPAaCHbIX U OIMH 3eNeHbli.

Ecnu ceeTUTCS BEPXHUMIA (KPaCHBI) AMon — SKCNO3ULMS W30bLITOYHANA, ECNY CBETUTCS HVDKHWIA
(KpacHbIin) AMoa — 3KCNO3ULMA HeaocTaTouHas. Bpawas konbLo yCTaHoBku anadparmsl 32 n
AUCK Bbinepxex 17, noberTecs MOMEHTa, Koraa GyaeT HEeNPepPLIBHO CBETUTLCS CPEOHII (3eneHbii)
AMOA. ITO COOTBETCTBYET Hambonee TONHOMY COMETaHMIO BbIAEPXKM U auapparmel ana
NONYHeHUs NPaBLHOM 3KCNoauULM, OHAaKO, C/M HenpepbIBHOE CBEYeHWe CpeaHero (3enexHoro)
ArMoAa He NocTuraeTcs v nNepeknioveHre BoiaepXku U avadparmbl Mexay coceaHuMM
SHAYEHNAMN NPUBOAUT K NEPEKNIOYEHNIO CBEYEHUA C OAHOr0 KpacHaro Auoaa Ha Apyroi
KPacHbl, MOXHO OCTAHOBUTLCS Ha OQHOM M3 3TUX 3HaYeHuit. B 3ToM cnyvae 3KCno3vums

NPaKTUHecky, C A0NYCTUMOK CTENEHLIO TOYHOCTK, ByaeT NpasunLHOM.

5.6. POTOrPA®UPOBAHMUE

[posean npeasapuTensHbIe onepauym No NOAroToBKE ¢doToannapara Kk cbemke, Baseaure
3aTBOp K1, yOeanBLIMCH B NPAaBUNLHOCTW HABOAKM HA PE3KOCTb, YCTaHOBKW 3KCNO3nLUMK 1
KOMMNOHOBKM Kanpa, NNasHbIM HaXaTeM CrycKOBOIA KHOMKK Npou3seauTe CbEeMKY.

NOMHMUTE, 4T0 peskoe Haxatue CryCKOBOM KHOMKA Hen3BexHo NPUBeaeT K B3nparMsaHuio
¢doToannapara B MOMEHT 3KGNOHUPOBAHWS Kagpa, 4T0 MOXeT yXyawwnTe CHUMOK M3-3a cMasa
n3obpaxeHus.

Npu doTorpaduposaHm 06HLEKTOB CLEMKM METKM Ha CMNYCKOBOW KHOMKE U Ha LWMTKe
(Mexay uHaekcamu «T» u «V») 0ONKHBI BbITb Ha OLHOM TMHUA.
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Ecnu Bl cHMMaeTe co wratmea ¢ O4eHb ANUTENbHON BbIOePXKKOW, YyCTaHOBUTE OUCK
Bolaepxek 17 Ha «B» n nocne HaxaTus CNyCKOBOWM KHOMKW S5 00 MOMEHTa OTKPbITUS
3aTBOpa, KOTOPLIM npeasapuTensHo aonxeH ObiTb B3BeAeH, NOBEPHUTE ee MPOTUB xoaa
4acoBOW CTpenky Ao ynopa (nonoxexnue «I»). 10 OKOHYaHWK BbIAEPXKWA NOBEPHUTE
KHOMKY 0BpaTtHO, B cpegHee NonoxeHue, 1 OTNyCTUTE KHOMKY; NPU 3TOM 3aTBOpP 3aKpoeTcs.

[pu chemMKe Ha ONUTENbHBLIX BblAepXkax BO nsbexaHne paspsaiki anemeHToB nutaHms
ux HeobxoauMmo uasnekarte u3 dortoannapara.

5.7. PASPSIAKA ©OTOANMAPATA

Korpa cyetymk kanpos orcyutaer 36 kaapos, nepemortante nneHky obparHo 8
kaccety. nga 3T0ro:

a) CrycTuTe 3aTBOp, HaXaB CMYCKOBYIO KHOMKY 9;

0) yctaHoBuTEe Ha QDLEKTUB KPbLILKY WU MPUKponTe
OKYNap BUaouckartens,

B) H&OXXMUTE KHONKY 6 BHM3 A0 ynopa,

) OTKMHBLTE PYKOATKY 12 1 BpaLlanTe No HanpasneHWo
CTpenkun A0 cpbiBa NAEHKW C NPUEeMHOW KaTyLUuKW.
Crapaittecb Bpawjare pyKoaTky nnasHo, 6e3 cunbHbIX
PbIBKOB WU HE CNUWIKOM BbICTPO, 4TO6LI M3bexars
NOSBNEHUSA CNenoB CTaTUYecKOro 3NeKTpudecTBa Ha
NNeHke;

) BLITAHWTE ronosky obpaTtHon nepemotku 11 Oo
ynopa, OTKpoOUTE 3a0HIO KPbILLKY U U3BNEKUTE KacceTy,;

€) NoBepHUTEe KypoK B3BoAa 19 u, npuaepxusas
nansuem 3ybba MepHOro sanuka 24, ybeautecs, 4TO
nocnegHnin BKINKOYUNICH.
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He nuiTaitteck orcHsTe Gonee 36 kappos. Ecnn 310 NpousowWwno W 3akpenneHHas B
Kaccete nneHka npensTCTBYeT nonHoMy B3BOAY 3aTBOpa, TO NpW paspsake goroannapara;

a) HaxmuTe KHONKy 6 v ynepxuBaiTe ee Ha Bpems NepeMoTKU MNeHKW B Kaccery;

6) waBnekuTe Kaccery;

B) B3BeauTe M CNyCcTWUTE 3aTBOp;

) HaXmuTe KHONKY 6 ana cbpoca c4eTyMka Kagpoe B MCXOOHOE MONOXeHue.

5.8. ®OTOrPA®UPOBAHUE C ABTOCNYCKOM

lNpu goTorpamposaHnm ¢ aBTOCNYCKOM yCTaHOBUTE annapar Ha wraTtvme, nocne 4ero:

a) HaBeauTe Ha Pe3KOCTh;

6) HaXmuTe OO OWYTUMOrO yriopa KHOMKY cnycka 5 u NOBepHUTE ee Mo XOhy 4acoBOM
cTpenku (nonoxewwe “V®). Haxatne m noBOpOT KHONKM cnycka TpebyioTca ans
AnagparMmMpoBanns 06LeKTUBA BPYYHYIO, Tak Kak npu pabote C asTOCMYCKOM auagparma
asTOMarM4yeckm He 3aKpbiBaeTCH: '

B) yctaHoBuTe auvadparMy 1 BbidepXKY;

r) B3BeAUTE 3aTBOp;

) B3BEeAWTE MexaHM3M aBTOCNycka, NOBEpPHYB MaxOBMK B3soga 1 no ynopa B
HanpasneHun K BepxHemMy WuTKy. KpacHbiii LIBET B OKHe aBToCTycKa — MexXaHiuam aBTocnycka
He B3BefeH, 3eneHbin LBeT — MexaHu3M aBTOCTyCKa B3BEfEeH;

8) HaXMWTe KHOMKY BKNIOYEHWA aBTOCMycKa 2 W 3aiMWTE HamMe4YeHHOe MEecTo nepen
obbexkTusomMm. |

3ateBop oroannaparta cpaboraer He paHee 4em uepes 7 C.

X) NO OKOHYaHMM paboTbl C ABTOCNYCKOM CMYCKOBYIO KHOMKY 5 BEpHUTE B MCXomHOe
nonoxeHue.
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5.9. ®OTOMPA®UPOBAHUE C NAMNON-BCNbIWKON

3aTeop B (hoToannaparte CUHXPOHU3UpOBaH C paboTow
MMNYNbLCHbIX 3NEeKTPOHHbLIX Namn-Benblllek.

KoHcTpykuus (otoannapata npegycmarpusaer 6ecka-
GenbHOE coeguHeHue ¢ namnamu-BCnbillKkamu, paccyuTaH-
HbIMW Ha Takoe COEeguHEeHue.

Ons aToro Ha kamepe umeertca obovma 7.

Mepen ycTaHOBKOW Namnbi-BCMbIWKK Ha KaMepy HY>KHO
13 060iMbI 7 BbiHYTL 3alWMUTHYI0 Haknagky 16.

[ns cbLeMoK C namnamu-BCnbiliKam HYXHO ycTaHas-
nuBaThk Bbigepxky 1/30 c.

[uwacdparma onpegenseTca B COOTBETCTBMM C yKaaa-
HUAMMK, UMEIOWMMUCA B PYKOBOACTBE NO 9KCNnyatauvu Ha
namny-BCnbILWKY.

Mpu wucnonb3oBaHunm OGeckabenbHbiX
namn-gcneilleK 3amblKaHue KOHTaKTOB
WTENCENLHOMD rHe3ga MOXEeT NpUBecTU K
cbonam B pabore namnbi-BCrbIWKK,
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5.10. PABOTA CO CMEHHbIMW OBbEKTUBAMMU U CbEMKA C BNIM3KOIMO PACCTOSAAHUA

doToannapar AonycKaeT WCNoNb30BaHhe CMEHHbIX O6BLEeKTUBOB C NPUCOEANHUTENLHOM
pe3bboit M42x1 1 pabo4um paccTosHuem 45,5 MM.

O6bexTuesl ¢ uHaekcom “MC” nmeloT MHOMoCNoOWHOE NPOCBETNAIOWEE NOKPbITUE ONTH-
4eCKUX NOBEPXHOCTe!, KOTopoe obecneynBaeT MNoBLIWEHHYIO CTeneHb YCTpaHeHus pegrnexkcos
(opeonos, 6nukos M CBETOBLIX NsATeH) Npu (otorpadupoBaHuu NPoTME cseTa C OoNbLNM
nepenafom B ocBeweHHOCTW obbekTa u ynyywaer usetonepepaqvy.

Mpu OTCYTCTBMM B CMEHHOM OGLEKTUBE MeXaHW3aMa npsiraioweil guagparmel ynpasnexue
anagparmMoi OCyWecTBNseTca Bpy4HYIO.

Mpu pabote ¢ ANMUHHOMOKYCHLIMU O6LEKTUBAMMN BO3MOXHO He3HauuTensHoe cpesaHue
NeBoro ¥ Npasoro Kpaes kagpa.

C nomowbio crneuvansHoM YyCTaHoBKK (hoToannapaTtoM MOXHO BbINONHWTL PenpoayKLUio
yepTexa, pykonucy, otorpadui. Mpy penpoayKuMn nonb3yiTecs YINMHUTENEHLIMU KOMbLAaMK,
KOTOpbIE YCTAHaBNUBAIOTCH MEXAy KOpnycoM Kamepbi W oOwektuBoM. [ns nony4eHus
HYXHOMO macwrtaba CbeMKM MpUMEeHAETCs OOHO WK HEeCKONBKO Koneu.

YanuHuTenbHble Konbua, MMelouwue Tonkartenb, WC-
nonbayiTe ¢ 06LeKTUBaMK, B KOTOPLIX HET nepeknio4arens
Ha PY4HOM pexum YyCcTaHOBKM Auadparmbl (Hanpumep,
“lennoc-44M-4").

Konbua 6e3 Tonkarenei ucnonb3yite ¢ 06beKTuBamum,
B KOTOpbLIX Auatparma ycrtaHasnusaeTca Bpy4Hyio (nepe-
Kno4atens pexuma pabotel guadparmbl yctaHoBUTE Ha
“M"). .
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CMEHHbBIE OBbEKTUBbDI

Boiie | Brinxanwee
HaumeHoBaHue OtHocut. | Yron nons | paccroaHue
obvekrusa pac:'rﬂs'a:ne orsepcTue | 3peHus | hoKycUpos-
=G KM B M
MC AMNO Tenesenutap-M 2,8/135 135 1:22 18° 1,3
MC Mup-20M
Mup-10A 28 1:3,5 < 0,20
MC Mup-24M 35 1:2 66° 0,30
MC Wupycrap-61 n/a 50 1:2,8 45° 0,30
Mennoc-40-2 85 6 o 28° 0,80
IOnuTep-37A 135 1:35 18° 1,20
MC Onutep-37A
MC lpanut-11M 80-200 1:4,5 30°-12° 1,50
IOnuTep-21M 200 1:4 12° 1,80
3M-6A 500 1:6,3 95" 6,0
MC MTO-11 CA 1000 1:10 2°30° 8,0
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