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1. OBIIHE YKA3AHHWA
1.1. HABHAYEHME ®OTOAIIMAPATA MU ErO AOCTOMHCTBA

«3enur-12 XP» — OAHOOGBLEKTHBHbIM 3€PKAaAbHBIA MarOGOpMaTHbIK ¢oToan-
napar, NpPeAHA3HAYEHHBIA AAS PA3AMYHBIX AIOOMTEABCKHX CBEMOK HA HEpHO-
Geayio M useTHyio ¢QoTonreHku. OH MOXeT ObiTb HCMOAB30BAH AAS CHELHAAL-
HbIX CHEMOK: PENpPOAYKILHOHHBIX PaboT, ChEMKH MEAKHX MpPEAMETOB KPYINHBIM
[IAQHOM C MaABIX PAcCTOSIHHM (MaKpoOCbeMKa), CbeMKH C MHKPOCKOIIOM (MHMKpO-
ChEMKAa) H AD.

@oToanmapaT MO3BOASIET MPUMEHATh CMEHHbie OOBEKTHBbBI C NPHCOCAWHH-
TeABHOM pesnboit M42)X 1 u pabouum paccrosnueM 45,5 MM.

doToanmapar HMeeT CAEAYIOUHe AOCTOHHCTEBA!

— IOAYaBTOMAaTHYECKOe 3KCIOHOMETPUYECKOe YCTPOHWCTBO C H3MEpeHHeM CBeTa,
npomealero yepes o6bekTHB (cucrema TTL), obecnevynBaer YCTAHOBKY NPaBHAb-
HOM 3KCINO3MLHMH KAaK MPH ChEMKEe CO LITAaTHbIM OOBEKTHBOM, TAK M NPH HCMOAb-
30BaHHHU CMEHHBIX OOBEKTHBOB, CBETOPUABTPOEB, HACAAOYHBIX AHMH3, YAAHHH-
TeAbHbIX KOAEIl;

— cBeTSIMecs AHWOABI B BHAOWCKATEAE, CHTHAAU3Hpymomude O MPABHMABHOCTH
YCTAHOBKHM 3KCMO3HIMHM, OAMHAKOBO XOPOIUIO BHAHBI KaK NpPH NOAHOM AEWCT-
BYIOLEM OTBEpCTUM OOBEKTHBA, TAaK H [IpH €ro AHagparMMpoBaHHH,;

— 3epKaA0 MOCTOSHHOIO BHM3MPOBaHHsA AAeT BO3MOJKHOCTh HENPEpLIBHO HAGAIO-
AdTh 338 OOBEKTOM CBHEMKHM A0 H [OCAE IKCMOHUPOBAHHUA;

— CBETOCHAbHBI OOBEKTHB OCHAUIeH MEeXaHHW3MOM Mpbiraliled Axadparmsl,
aBTOMATHYECKH 3aKPbIBAKOLIEHCA HA MOMEHT CpabaThlBaHHUA 3aTBOPA;



— MOAHOCTBIO OTKpHITass AuadparmMa obecrneynBaeT MAKCHMAAbHYIO SPKOCTb
300 pa>keHusi, paCCMaTPHUBAEMOTO B BHAOHCKATEAE, YTO BAa)XXHO B MOMEHT BH3H-
POBaHUA ¥ HABOAKHM HA PE3KOCTh;

— HaBOAKA HAa PpPEe3KOCTh MOXXEeT OCYIEeCTBAATBCE KaK IO MHKpPOpacTpy, TakK
M N0 MaTHPOBAHHOM MOBEPXHOCTH;

— OIepaTUBHAasA YCTAHOBKA 3KCMO3HUMH W YINOPOUIEHHAs 3dpsgAKa MA€HKH COKpa-
AT 3aTpaTbl BPpEMEHH HaA IMOATOTOBHMTEAbHbLIC ONepalHyd IPpH CheMKE;

— BCTPOEHHBIX a@BTOCNYCK I03BOASeT cdoTorpacduposarscd camomy doTtorpady
CPeAHM ApPY3eH MAM MOAYYHTH aBTONOPTPET;

— CKPBITBIH 3aMOK 3apHeH KpblIKH, COAOKHPOBAHHBIM C TOAOBKOM OOpaTHOM
IePEeMOTKH, IMOBBbILIAET HAAEXXHOCTb 3aNHpaHUs 3aAHe# KpBINIKK H YyA06GCTBO
Pa3pSAKH anmnaparta;

— HaAW4YMEe IUTEeMICEALHOTO TIHEe3Aa M LEHTPAABHOrO KOHTAKTa ITO3BOASIET IpHMe-
HATb AAMMbBI-BCMBIIIKKY KAaK C KabeAbHbIM, Tak M C 0OeckabeAbHbBIM COEAH-
HEeHUEM;

— 3afaparouiasl BTyYAKa OOpaTHOM MNepeMOTKH YIpouwaeT pouecc oOpaTHOM
NEePeMOTKH MACHKH.

[Tpexxae uYeM TOAB30BaThCH (DOTOAMMAPATOM, TUATEABHO H3YYUTE HACTOsALICE
OMHCaHue, KOTOPOE COAEPXHT KPAaTKYK XapakTepucTHKy ¢oroannapara U
OCHOBHbIE€ [pAaBHA@ IMOAb3OBaHMs HM. [IpH 3TOM CAeAYeT HMMeTb BBHAY, 4YTO
HacTOflee ONMUCAHWe HEe SBASETCS PYKOBOACTBOM Mo ¢oTorpadmu.

KOHCTpYKuHH Baurero q;>01'oannapa1'a MOXXeT HEeCKOABKO OTAHHATLCA OT
M3AO0XKEHHOM HHXXE BCAGACTBUE €€ TeXHUYEeCKOTO PAa3BHUTHA.

1.2. YKA3AHHS 10 OBPAIIIEHHIO C ®OTOAIIMAPATOM

QoToammapar — TOYHBLIH ONTHKO-MeXaHH4YeCKMH npubop. Obpamantech C HHM
6epe’kKHO, COAEp)XHTe B uucToTe, obeperalire OT YAApOB, NbIAH, CHIDOCTH H pes-
KHX IepernasoB TeMIepaTyphl.

Ecau ¢oToamnmnapar .BHECEH C XOAOAA B TeNAOe NOMEIeHHe, He CIEIUTe Bhl-
HUMaTh ero H3 QyTAspa, 4yToGbl AeTaAH, OCOGEHHO ONTHYECKHE, HE 3aNOoTeAH .

OrnTHueckHe AETaAd TporaTh PyKaMH HEAb3fH, TaK KaK 3TO MOXEeT MPHBECTH
K TIOBPEXAEHHIO TPOCBETACHHBIX MOBepxHocTe#. [IpoTHpadTe OnTHYeCcKHe mpo-
CBeTA€HHBIE [IOBEPXHOCTHM 4YMCTONH MSATKOM MaTepHeH HAM BaTOM, CAerka CMOYEeH-
HBIMH CIHPTOM-peKTHPHUKATOM HAM 3dHpoM. [loBepxXHOCTH 3epkara M GOKy-
CHPYIOUIAX DAEMEHTOB YMCTAT TOABKO B CaMbIX HEOOXOAMMBIX CAYYasx O4YeHb
MSArKOM CYyXOH KHCTOYKOH, HH B KOE€M CAy4Yae He NpHMEHSIS BA@XXHBIX CPEACTB
YHCTKH.

Xpanure ¢oroannmapaT B 3aKpbITOM (yTAspe, 3aKphiBasi OOBEKTUB KPBIIKOMH.

He cHuMmanTe 6Ge3 HaAOGHOCTH OOGBEKTHB C KaMmephnl, 4YTOObI HE AOMYCKaTh
3arpsi3HeHUsl ¥ TMOMNAaAAHHs NbIAM KAaK Ha MNOBEPXHOCTH ONTHYECKHX AeTareH
oOBEeKTHBA, TAK K B KaMepy.

3apsAKY M PpaspsSAKY ¢oToannapara >XEAAaTEABHO IIPOM3BOAHTE B IOMeLje-
HMM HMAM B TeHH, Mu3berass NpAMbIX COAHEYHBIX AYy4Yel MAM CHABHOTO HCKYCCT-
BEHHOrO OCBelmieHUusl. B3BopuTe 3aTBOpP BCeraa A0 ynopa. DTO HCKAIOYHT IIPOMYCK
KaApOB Ha MAEHKE NMPH 3KCIOHHPOBAHHUH.

He ocrasasiite ¢oToanmmapaT CcO B3BEA€HHBIM 3aTBOPOM Ha AAHTEAbHOE Bpe-
M5, TaK KaK 3TO MOJXXeT IpUBECTH K YXYAlIEHHI0 paboThl 3aTBOpA.



He mmitafiTtech Bpamarh AHCK BhIAep)XeK 15 Tak, 4ro6n HHAEKC 14 NpOXOAHA
B KOPOTKOM HHTEpBaA€ IKAAB BhIAEPKEK MeXAy «500» ® «B». 3anmpemaercs
BpameHHe AHCKa BRAEpPIKeK PH YCTAaHOBACHHOMN CI'YCKOBOM KHONKE B NOAOXKeHHH «T»,
a Taxke nDpH pabore aBTOCmyCKa.

[lpu cheMKe B MOPO3HYIO NOTOAY HE OCTaBASiTe ammapaT Ha OTKPLITOM BO3-
AyXe: HOCWUTE ero, HarpUMep, MOA BepXHEHW OAEXAOW, BhIHMMAasi AMIUb Ha BpeMs
CHEMKH.

Tak xak ¢oToannapar — CAOXHbIH NpU6op, TO AGOH PEeMOHT H COOTBeT-

CTBYIOIIHE PEryAHPOBKH AOAXKHBLI NPOU3BOAMTLECS TOABKO B PEeMOHTHBIX MacTep-
CKHX.

2. TEXHUYECKHME AAHHBLIE

DOPMAT KAAPB, MM .oooeenriiiiiimiiienianmaatassssessssstas s siaessssabdaas s iaeed e s e a s s s e s b st e s e b 24 36
TIpHMEHSAEMAA TMACHKA ...ccoveeeriinieieaeriinseesiisiesssiassienasians 35-MM nepdopHpoBaHHaAsA
AAHHE OACHKH B KACCETE, M .ooooiiiiiiiiimiriontiesisseonissnnissiisrnas s tians esss st assss e siis 1,65
YHCEAO KAAPOB ..oovviiuirieuuinnisisseiassesiesssiasssssse st s ass s baeb o8008 8 ha e e o e as s Ls e e 0 s b8 S 36
BBIACPIKKH 3ATBOPA; € coovvvverneniinneannesssnnnssnassnrisssssis o or 1/30 A0 1/500, «B» (OT pyKH)

H AAHTEAbHas

IITATHBIH OOBEKTHB .......ccoovvvniieeerriirniiisieeeeesenesssssieniessinees OAHE H3 O0BEKTHBOB:
«Feanoc-44M-4» uar «MC leanoc-44M-4»

QOKYCHOE® PACCTOMMITE, MM ..cooiivveisarssressscssansasesssssssissssasarssasassnssssassansasastsasosssassssassnsas 58
MaKCHMaAbHOE UTHOCHTEABHOE OTBEPCTHE ..ot 1:2
Ilixara Amagparmsl ... b BRSSP e S 07 PRSP RS S SRRV W s AT AR S RORS AW or 2 p0 1
IIXOAR PRCCTOMERMEE, M ii.cccciisicsssssissiaissasusnsisiaisnasiss onianesaaessvassossasasnanisabes or 0,5 p0
Pe3n60BO€ COCAHHEHHE OOBEKTHBA C KAMEPOM .......cccoeeeviimmmmmiiniiiiniiennnninn. M42X1
IIpHCOeAHHHETEAbHBIE pa3Mephl ONpaBel:

MOA CBETOMHABTD  ..occviiiiiiiniiiinniiiiirsenieeniiee st s itresetssesnnssennneeennas s bbe s M52 0,75

TMOA OACHAY, MM .oiiiiiiiiiiiiiiiiiiiiiiinee it e st srsae e ae b s e s s e e s seeenean b b e b d e e s b bbie s @54
PasMep NOAS H300pakKeHHA BHAOHCKATEAS, MM .......cooiiiiiiimimmimimnnieeesisiineeeenns 2028
YBeAHUYEHHE OKYASAPA, KPAT ....ooccvvvvrvurenceninns sosesuasssesassennsenasannorassnnsassuassessteissraiassassessin 4,3
PaGoyee PACCTOAHHE KAMEPDBI, MM ...cciiiiiimiieiinerinmnsiisssnnnsmnr s sssiassiassaiaa s 45,5
I[IpucoeAHEHTEABHBIE pa3Mephl
rHE3AAa IMTATHBHOrO COCAHHCHHSA ........ooevvvvvnnrnnnn. T e R T R g 1/4”
FaGapaTHBle pa3mepnl annapara Ge3 QyTAfApa, MM ...........ccoiiiiiinn 1369897 -
HanpsokerHe mMHTAHBSA, B ... 3 (2X1,5)
HMCTOYHHKH NHTAHHA .......coocvvvvvenniinniiiinninnins no 2 3AeMeHTa THma Mbiaropr A386,

Ceniko SB-B8, CLI-32 n T. m.

IMBCCE, KP .....cceeeererenrrrersreessssnsenssnnsnasasstsnsspreseasssssssessassssssensssssssshssnsssrsssssnasesrassssnsnsnnsssrens 0,95

ABTOpCKUE CBUgGEeTeAbCTBA:
Ne 102683; Ne 150360; Ne 153652; Ne 178682; Ne 366447; Ne 476534; Ne 1247817



3. YCTPOUCTBO ®OTOAIIIIAPATA

OcHoBHBIE Y3ABI M ACTaAH (hoTOANNapara noxazarint Ha puc. 3.1—3.6

pBiYar aBTOCNnyCKa

KHONKa BKAOUYEHHA
ABTOCNYCKA

mT20CeAbBHOE THE3A0
AAA AGMIIBI-BCIBIIIKH

Cli YCKOBasfl KHONKa ¢
FHE3A0OM II0A TPOCHK
o6ofiMa AAS Kpenae-
HHSl AaMIbl-BCHbIMIKH
H Apyrax ¢oTonpH-
HAAAE>KHOCTe H

YIIKO AAS KpPenAeHHS
pemMHEs K ¢oroannapa-

TY
00beKTHB

10

11

12

13

14

15

16
17

pykosTKka oO6paTrHOH
NepeMOTKH DNAEHKH

TOAOBKa oGpaTHOH
NEePEeMOTKH NAE€HKH
NOBOAOK AHMOa cuyer-
YHKa KaApoB

HHAEKC CYEeTYHKA KaA-
poB

AERMO CYeTYHKa Kaa-
POB CO HMIKAAOH
peivyar B3BOAa 3aTBoO-
pa H TpPaHCHOPTHPO-
BaHHSA DAEHKH
HHAEKC BBIAGPIKKH
3aTBopa

AMCK BBIAGD)KEK 3aT-
BOpa

3amMHTHAsA HaKAAAKa
HMHAEKC CBETOYYBCT-
BHTEABHOCTH NAEHKH




18 —
19 —

20 —

10

rHE3A0 KacceThl

NOBOAOK KaCCETHOH
KaTymKH

3arAymKa THe3jpa AAS
Garaped SAEKTpONHTAEHS

Puc. 3.3

24 23 22

21 — OKYASp BHAOHCKAaTEAs

22 — 3apHAA KpBIDKa Ka-
MephI

23 — npHeMHas KaTymka

24 — 3y6Gbs MEPHOIr0 BaAHKa

27

Puc. 3.5

25 —

34 —

TEAHOC-44M-4

3anajparmas BTYAKAa OOpaTHOH nDepeMoTKH
AHCK CBETOYYBCTBHTEABHOCTH NMACHKH
IIKaAa CBETOYYBCTBHTEABHOCTH HNACHKH
KOABOO KpenAeHHA OOBbEeKTHBA
mKaAa AHadgparm
WKara TAYOHHBI Pe3KOCTH
MKaAa AHCTaHIHH
¢GOKYCHpPOBO YHOE KOABLO
KOABOO YCTAHOBKH 3HauYeHHH AHadparmsl
TOAKareAb
11



4. MOPAAOK PABOTBI C ®OTOAINIIAPATOM
4.1. 3APSIAKA ®OTOAIIINIAPATA

Bcrapkre B anmapar JA€MeHThl NHTAHUS, AAS YEro: NOBEpHUTE 3arAywky 20
[POTHB XOAA YACOBOW CTPEAKH TaK, 4YTOObl WIAHL, PACNOAOXKHACA TOPH3OHTAAb-
HO, CHMMHTE 3arAylIKy C rHe3Aa M M3BACKHMTE HCIIOAb30BAHHBLIC IAEMEHTBI, CCAH
OHM HMMeloTCS. BAOXHTe B THE3A0 HOBBIC 3AeMeHTbl. Ka>KAbIH JAEMEHT BKAAABI-
BaiTe 3HAKOM «+» HApPYXY (BBEpX).

3akpoHTEe THE3A0 3ATAYUIKOH, PACIIOAOXKHMB IUAHI, O TOPU3OHTaAH, W MHOBeEp-
HUTE €€ IO XOAY 4YacoBOH cTpeAKM Ha 90” Tak, 4ToOBl HIAML PACTOAOXKHACS
BEPTHKAABHO.

[NlposepbsTe, paboTaeT AW cBeTOBafg WHAWKALMSA, AAS Hero, TASiASE B OKYAsp
BHUAOMCKATEASI, HAXKMUTE CIIYCKOBYIO KHONKY 4 A0 oujyrumoro ynopa. Ecam cse-
TOAHOAB! (OAMH HMAH 00a) CBeTITCS — 3AEKTPOnUTaHde paboTaeT HOPMAALHO.

3apsixkanre GoToannapar MACHKOH CAEAYIOUHM oOpa3oM:

a) OTKUHYB PYKOATKY 00OpaTHOH [NEpeMOTKH 8, OTTSHUTE BBEPX A0 YyHopa ro-

Puc. 4.1 Puc. 4.3

AOBKY 06paTHOM mepeMOTKHM 9. 3apHAS KpPBINIKA AOAXKHA [PU 3TOM OTKPHITHCS;

6) BAOXKHMTE Kaccery C [ACHKOW B rHe3po 18;

B) ONYCTHTE TOAOBKY OOpaTHOM mnepeMOTKH 9 BHH3 A0 (HUKcCALlMHM, CAerka IMo-
BOpauMBas, ECAH HaAO, 4TOObI MHOBOAOK KaTylwkud 19 BOLIEA B KAaCCETYy;

I) BBITAHMTE 3aNpPaBOYHEIM KOHel MA€HKH H3 KacCeThl IMpPHMEPHO AO Kpas
KaMepbl, BCTABbTE €ro B a3 NPUEeMHOM KAaTYWKH 23, NPH 3TOM CAEAHMTE, YTOOI
3y6 MepHOro Baavka 24 Boulea B nep)OpalHOHHOE OTBEPCTHE MAEHKHY;

A) 3aKpOHMTe 3aAHKOK KpBIWKY 22, TPHXXAB €e MAOTHO, 4YTo6bl cpaboTaA 3aMoK;

€) AAS TI0paY¥ K KAAPOBOMY OKHY HE3QCBeYEHHOW [A€HKH ABa>KAbl B3BEAHTE
H CIIyCTHTE 3aTBOp. [lepea BTOPbIM COYCKOM 3arBopa ycTaHoBuTe «0O» AuMOa
CYeTYWKa Kappos 12 -npordB uHAeKca 11, Bpaumas AUME 38 KOPOTKHE IO-
BOAOK 10, BHICTYNAKOUIKIA HAA €ro MOBEPXHOCTLIO.

Ecam nAenka B Kaccere HaMOTaHa NAOTHO, TO TPH B3BOAE 3aTBOpPAa TOAOBKA
obpaTHOM ImepeMOTKH Oyaer Bpam@arbcs. [IpH HENAOTHOM HAMOTKE NAEHKH Ha
NEPBBIX KAaApax roOAOBKA BPAIATbCs He OyAeT;

EAASRERN)

Puc. 4.4

13



J)K) YCTAaHOBHTE 3Ha4Y€HHWEe CBETOYYBCTBHTEABHOCTH
3apSOKEHHOW B annapar IMAeHKH [IOBOpPOTOM
AMCKa 26 A0 coBMelmieHUS! COOTBETCTBYIOUIEro
YHUCAR CBETOYYBCTBUTEALHOCTH C HHAEKcom 17,
OLLYTHUB NPH 3TOM (PUKCALMIO AHMCKA.

[ToMHUTE, YTO HENMPaBUMABHO YCTAHOBAEHHOE
AHCKOM 26 3HayeHHWe CBETOYYBCTBHTEABHOCTH
NPUMEHSeMON MAeHKHM MpPHBEAET K OlHUG0YHOH

Puc. 4.7 3KCMO3ULIUH.
Toukn, pacnoOAOXXEHHbIe HA AHMCKe CBETOYYB-

CTBMTEABHOCTH MAEHKH, [IO3BOASIOT YCTAHABAMBATL TMPOMEXYTOYHBIE 3HAYEHUs

CBETOYYBCTBHTEABHOCTH COTrAdcHO TabAuIe.

TABAULA 3HAYEHUN
CBETOYYBCTBUTEABHOCTU TNAEHOK

O6o3HayeHHe HA LIKAAE CBETOYYBCTBUTEABHOCTH MAEHKH /
25 .50 ‘ 100 . 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 19 20 21 22 23 24 25 26 27 28 29

14

4.2. YCTAHOBRKA BBIAEP)XKH

[MoBepuure AMCK ‘hipepkek 15 TaK, 4YTOOLI
BbIOpaHHOE 3HAYEeHHE BBLIACPKKH YCTAaHOBHAOCH
NNPOTHB MHAEKCa, PAaCNOAOXSHHOINO Ha BepxHeM
wuTKe annapata. [lpu srom Bel omyTture (uKca-
nuio Aucka. Lludpel Ha mKaae Bbipepxexk o060-
3HAYAKOT BBLIAEP)XKH 3aTBOPA B COOTBETCTBYIOIIHX

AOASIX CeKYHABI, «B» — BBIAEDXKY OT PyKH. Boi-
Aepxka 1/30 ¢ o6o3naueHa 3uakoM «30-X», «X»
03HA4YaeT, 4TO 3TY BbLIAEPXKY YCTAaHABAHMBAIOT Puc. 4.8

Npy ChEMKe C AaMIOM-BCILINIKOW. YCTaHOBKa
BHIAGP)XKM BO3MOXKHa AO M TOCAe B3Bopa 3arpopa. Ilpu cwemxe Ha «B» 3aTBOp
GYAeT OTKPHIT, MOKa BBl yAep)XHBaeTe KHOMNKY CIycKa 3aTBopa 4 "Haxxatou. [lo-
AYYEHHE AAMTEABHBIX BHIAEPKEK OCYUIECTBASCTCS MyTeM (HKCAUMH HaXaToH
KHOIKH TMOBOPOTOM MPOTHE XOA@ YAacOBOH CTPEAKH AO ynopa (noAroxenue «T»).
Mo wucreyenun HEOOXOAMMOTrO BpPEMEHHM 3KCTMOHMPOBAHHUS TMOBEPHHTE KHOIMKY
cnycka 4 ofpaTHO, B CpepHee NOAOXeHHe, W ornyctHre ee. [Ipm sTtoM 3aTBOp
3aKpoercsi. AASL  BBIAGPXEK OT pPYKH [eAecOO6pasHO NpUMEHSTb CITYCKOBOH
TPOCHK, KOTOpbLIH BBHHYHBaercss B pe3pby CNyCKOBOM KHONKM. Armmapar mnpu
3TOM CAEAYeT YKPEenAsiTh Ha LITaTUBEe.

15



4.3. YCTAHOBKA AUAODPATMBI

BribpaHHOoe 3HayeHHe AuadparMbl OOLEKTHBA YCTAHOBHTE IPOTHBR HMHAEKCa

NMOBOPOTOM KOABL@ YCTAaHOBKHM 3HauyeHUM Auacdparmnul 33.

YcranoBka AmadparMel NpH CbeMKe C ABTOCNYCKOM HMEeT HEKOTOpble O0cCo-

OeHHOCTH, O uyeM cKaszaHo B pa3spere «QoTorpadpHpoBaHHE C ABTOCIYCKOMY.

4.4. HABOAKA HA PE3KOCTb

Puc. 4.9

BupouckaTeab ¢oroannapara UMeeT AHH3Y
®peHeas 35, B cepepHHEe KOTOPOW HAXOASITCS ABA
YCTPOHCTBA HABOAKM HA Pe3KOCTb: MHKPO-
pactp 36, pAacnoAOXKeHHBI B CepeAHHe TIOAS,
U KOABIIEBOE TMOAE MaTOBOW mnoOBepxHOCTH 37.

Ha0Amwaas 3a OOGBEKTOM CBEMKH, BpallleHHEeM
(POKYCHPOBOYHOTO KOAbL@ Aofe#Tech HaHAYHIUEH
pe3KoCcTH wu300parkeHusi Ha MUKpopacTtpe 36 uau
B KOABIIEBOM T[IOA€ MAaTOBOW TNOBEPXHOCTH. AAs
AOCTHXXEHHSl HAaMAYYIIEH PEe3KOCTH HABOAKY PeKo-
MEHAYETCS NPOU3BOAUTL MPH MOAHOCTLIO OTKPBITO
AHadparme.

HauAyulas peskoCTb MOAYYACTCS, KOTA@ M300paXKeHHEe BUAHO OTYeTAMBO, Ge3 sB-
AGHMH psbu3HLl B MOA€ MHUKpopacTpa. [ToaeM MaroBod I1OBEPXHOCTH IOAB3YIOT-
Cqd NPEUMMYUICCTECHHO IIPHM MUKPO- U MaKPOCHEMKAX MAM IIPH MAABIX OTBEPCTHAX
AHadparMbl, KOTA@ MHMKPOPACTp YTpavyHpaeT CBOK 4YYBCTBMHTEABHOCTB. Hagecrn
Ha PE3KOCTh MOJKHO H HC [TAA B BHAOHCKATEAb. AAsl 3TOTO HYXHO, Bpauias
POKYCHPOBOYHOE KOABIO 32 M NOAL3YSCh LIKAAOH AMCTAHUMH 31, YCTaHOBUTL IPO-
THB OOABLIOIO HHAEKCA MHiKaabl 30 3HaYEHHME PACCTOSIHUA OT CHHMAeMoro OObeK-
Ta A0 [APHKH. MaAbIM HMHACKCOM, O0OOO0O3HAYEHHBIM AATHHCKOW OYKBOH «Rb»,
MOAB3YIOTCS [IPU CbeMKe Ha HMH(pakpacHblii doroMaTepHanr. Ecau Bbl, cHumas Ha
MH(MPAKPACHBIH MATepHaA, HABEAM Ha Pe3KOCThL 110 MHKPOPACTPY HMAM MATOBOH
[IOBEPXHOCTH, CAEAAWTEe TOMNPaBKY, YCTAHOBUB IIOAYYEHHOE 3HAUYEHHE AHCTaHIMH
TIPOTHMB MaAOro MHAeKca, 0003HAUCHHOIO OYKBOH «R»,

[TocAe@ HABOAKM HA PE3KOCTh, MOAb3YSChH MmKaraMu 30 B 31, MOXKHO Onpeae-
AHTh PACCTOSIHUE OT IAEHKH AOQ MepepHed M 3apHeH I'PaHML, pe3ko H3obpaxae-
MOro mpocrpaHcTBa. Hampumep: oO6beKTHR CPOKYCHPOBAH HA paccTosinde 3 M,
a 3HaueHHe AMadparMel, ¢ KOTOPOH OYAeT IIPOU3BOAMTBCH CbEMKA, PaBHO «8».
B aroM cayuyae Ha mkase 31 nporus AByx uudp «8» mkaasl 30 MOXHO mnpo-
4ecTh, YTO H300pakeHue Gyaer peskum ot 2,3 Ao 4,5 M.

[TpuMepHble rpaHuubl FAYOMHBI PE3KOCTH NPH AAHHOM YCTAHOBACHHOM KOAb-
uom 33 3Hauenum AuadparMbl MOXHO ONPEACAMTL W BU3YAAbHO:. AAS  3TOrO
HY)KHO IIOCA€ YCT@HOBKHM 3HaueHus Auacdparmiul 3apHadparMmupoBaTbh OOLEKTHB
Ha)KaTHEM KHOIMKH CIYCKa A0 OUYTHMOro YINopa, W, IAsiAs B OKYASIP BHAOMCKA-
TeAs, OLEHHUTb PE3KOCTh H300OPaKCHUA B PaHOHE MATOBOIO KOABLA.
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4.5. YCTAHOBKA 3KCIIO3UMIIMHA C ITOMOUILIO
3KCIIOHOMETPUYECKOIO YCTPONCTBA

[ToAyaBTOMaTHYECKOE€ JKCIIOHOMETPHYECKOE YCTPOMCTBO amnmapara H3MepsieT
CBeT, NpOLIEAIIMH B KaMepy CKBO3b 0ObeKTHB (cucrema TTL). B pesyabrare
sroro Bel MoXeTe, ONepHpPys 3HAYEHHSIMHM BBIAED)XKH HAW AMadparMbl, C BBICO-
KOH TOYHOCTBIO YCTAHOBHTb OJKCIIO3MIMIO B 3aBHCHMOCTH OT SPKOCTH 0GBEeKTa

Puc. 4.10

CbEMKH M CBETOYYBCTBHTEABHOCTH UpUMeHsieMoro ¢doromaTepuara. 3TO AOCTOMH-
CTBO NOAHOCTLIO COXpaHsiercsi ¥ TpH pabore co CMeHHBIMH OOBLEKTHBAMH, CBe-
TOGHABTPAMH, HACAAOYHBIMHM AHMH3aMH H YAAHHHTEABHBIMH KOABIAMH.

FASIAL B OKYASP BHAOMCKATeAsl Tak, YToOBl xopomo 6GniAa BHAHA BCS €ro Kaa-
pOBas paMKa, HAKMHTE CNYCKOBYIO KHOMKY 4 A0 ONIYTHMOro YyIopa, HO He A0
cpabaThiBAHUA 3aTBOPA, €CAH OH B3BeAEH, H YAEP)XHBAHTE KHOIKY B TaKOM IIOAO-
JXEeHHUH.

18

B npaBof wacTH BHAOHMCKATeAS -BHAHBI cBeTdlllHecsd AMOALL. EcAM cBeTHTCS
BEePXHUH AHOA -— DIKCIIO3UUUA H30BLITOYHAS], €CAH CBETHUTCHA HWXHHUH AHOA —
HEAOCTaTOYHas.

Bpauas KOAbBLO YCTAHOBKM AuadparMil 33 HMAM AMCK BbIpepKek 15, Aobed-
TECh MOMEHTa, KOraa oba pAuopa MHrarT. DTO COOTBETCTRYeT HAaUDOAee TOYHOMY
COYETAHHIO BBIAGPXKKU M AHadparMsl AAS [OAYYEHHS [PABUABHON O3KCIIO3HIMH.

OAHAKO, eCAH OAHOBPEMEHHOe MHUIaHHMe ABYX AMOAOB HE AOCTHUraeTcss M rnepe-
KAIOUEHHE BbIAEDXKKH HAHW AHapparMbl MeEXAY ABYMS COCEAHMMHM 3HAYEHHSIMU
[IPHBOAMT K I[1€PEKAIOYEHHIO CBEYEHHUSI C OAHOro AHOAA HA APYrOM MOJKHO OCTa-
HOBHTbCSI HAa OAHOM M3 3THX 3HAYeHUH. B 3TOM cAyyae 3KCHO3HLMA TIPaKTHYE-
CKH, C AOIMYCKAeMOH CTeeHbI) TOYHOCTH, OYAET NpPaBUABHOM.

4.6. POTOTPA®UPOBAHHUE

[lpoBepst mpeaBapHTeAbNbIE OMepalyy MO MOATOTOBKE OTOAMmapaTta K CheM-
Ke, B3BEAWTE 3aTBOP M, YOEAMBIUHMCH B MPABHABHOCTH HABOAKH Ha PE3KOCTh, yCTa-
HOBKM 3KCIIO3WIHM H KOMIIOHOBKHM KaApa, MAABHBIM HaXXaTHEM CITYCKOBOM KHOII-
KH [IPOM3BEAUTE CHEMKY.

[TOMHUTE, 410 peskoe HaXKaTHe CIYCKOBOH KHOMNKH HeH30eXHO MHPHBEAET
K B3AParuBaHvioo ¢oroanmnapata B MOMEHT 3KCIIOHHPOBAaHHUS KaApa, YTO MOJKeT
YXYALIUTE CHUMOK H3-3a cMasza U306pakeHus.

Ecan Bul cHMMaere cO MmITaTHBA ¢ OYE€Hb AAMTEABHOM BBLIACPIKKOH, YCTAHOBH-
Te AHMCK BBIAEpXKEK 15 Ha «B» M 1nocae HakaTHsi CIYCKOBOM KHONKHM 4 (3aTBOp
NPEABAPDHUTEABHO AOAKEH ObITb B3BEACH) IMOBEPHHUTE €€ MPOTHB XOAa YacOoBOH
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CTPeAKH A0 ynopa (noaoxeHue «T»). [Io OKOHYAHUH BBIAEDPI)XKH MOBEpHHTE KHOM-
Ky OOpaTHO, B CpEAHEee T[OAOXKEeHHe, W OTNYCTHUTe KHOMKY; IPH I3TOM 3aTBOP
3aKpoeTcs.

Ipu ¢orTorpadupoBaHn OOGBEKTOB CBEMKHU METKH Ha CINYCKOBOH KHOMNKe H
HA IATKE (MEeXAY HMHAeKcaMU «T» H «V») AOAXHBI ObITb Ha OAHOW AMHHH.

.

4.7. PA3PAAKA OOTOAIIMAPATA

Koraa cueTyMk Kappos oTtcuuTaer 36 Kaapos,
nepeMoTanTe MAEHKY o0paTHO B Kaccety. Aas
ITOrO0:

a) CIyCTHTE 3aTBOP, Ha)KapB CNYyCKOBYIO KHONKY 4;

0) Ha>KMHUTE BTYAKY 25 BHU3 A0 yHopa,

B) OTKHHbTE DPYKOATKY 8 u Bpamafre o Hampas-
A€HHIO CTPEAKH A0 CpbIBa NMAEHKH C MPHEMHOH
KaTywkHd. CrapaiTech BpalaTb PYKOSITKY IAaB-
HO, ©6e3 CHAbHbLIX PBIBKOB M HE€ CAHIIKOM

Puc. 4.11 6bicTpo, 4TOGBL H36eXKaTh NOSABACHUS CAEAOB
CTaTUYECKOro 3ACKTPHYECTBa Ha IAGHKe;

r) BBITAHHTE FOAOBKY OOpPaTHOM MepeMOTKH 9 A0 ynopa, OTKPOHTE 33AHIOIO KpbIII-
KY ¥ H3BAEKHTE Kaccery;

A) NMOBEpHHTE pbiyar B3BOAA 13 M, NpuUAepXHBas IaAbleM 3yObsS MEpPHOro BaAH-
Ka 24, y6eAHTeChb, YTO MNOCAEAHHH BKAKOUYHUACH,

Ecau npu paspsake doroannapara y Bac 6yAyT 3aTpYAHEHHsS B Ha>KaTHUH BTYA-
KM 25, peKOMEHAYEM NPEABAPUTEABHO HAXXaTh CIIYCKOBYIO KHOMKY 4 AO OUIYTHMOTO
yliopa H yCT@HOBHTb ee B INOAOXeHHe «V», [JocAe MepeMOTKM MAEHKH KHONKY 4
BO3BPATUTE B MCXOAHOE IOAQXKEHHe.
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4.8. POTOIPA®UPOBAHUE C ABTOCITYCKOM

[pu doTorpadMpoOBaHUKM C ABTOCIYCKOM YCTa-

HOBHMTE anilapaT Ha LITATHUB, NOCAE HYero:

d) HaBEeAUTE Ha PEe3KOCTh;

6) ycraHoBuTe AuadparMy U BLIAEPXKKY;

B) H&XMHTE AO0 OL]YTHMOro YIOpa KHOIMKY CIyc-
Ka 4 4 TOBEPHHTE ee [0 XOAY 4YacOBOW CTpeA-
KH (moAoXXeHHe «V»). HaxatWe H MNOBOPOT
KHOMKM criycka tpebyercs AAsl AuadparMuposa-
HUsi 0OBbEeKTHBAa BPYYHYIO, TAaK Kak npu pabore
C AaBTOCNYCKOM AHadparmMa aBTOMATHYECKH He
3aKpPBIBAETCH.

Puc. 4.12 r) B3BEAUTE 3aTBOP;
A) B3BEAMTE MEXaHHM3M aBTOCIIYCKA, MOBEpPHYB pbiyar 1 BHH3 A0 Yymopa;

e) Ha)KMHUTe KHOMKY BKAKYEHHS aBTOCnmycka 2 M 3aiMuTe HaMe4YeHHOe MecCTO

nepep o6bexTHBOM. 3aTBOp (poToanmaparta cpaboraeT He paHee uem uepes 7 C.
>K) MO OKOHYAHMH paboThl ¢ aBTOCIYCKOM KHONKY CIYCKa 4 BepHHTE B HCXOAHOE
IMOAOJKEHHE,
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4.9. POTOIrPAPUPOBAHUE C AAMIION-BCIIBIIIKON

Puc. 4.13

22

3atBop 8 doToannapare CHHXpPOHM30BaH C pa-
60TOW HMMNOYABCHBIX DJAEKTPOHHBIX AdaMII-BCIIBI-
meK (X-CMHXpPOHH3aLUMs).

AAf cOepAWHeHMSI C AaMIIOM-BCOBIMIKOH B (po-
ToanmapaTe HMMeeTCs IITEeNCceAbHOE THe3po 3, pac-
[IOAOKeHHOe Ha IepeAHel CTeHKe KaMmephl,

KoHcTpykums (oToannaparta MpepycMaTpHBa-
eT Tak)xe OeckabeAbHOe COEAMHEHMEe C AaMra-
MM-BCMIbIIIKAMH, PAacCCYMTAHHBIMH Ha TAaKOE€ COeAH-
HEeHHe,

AAsl 3TOr0 Ha KaMepe HMeeTcs oboitma 5.

[lepep YCTAHOBKOH AAMIbl-BCNBIIIKM HAa Kame-
PY HY>XHO #3 O6GOMMBEI 5 BBIHYTBE 3AIUTHYIO Ha-
KA3AKY 16.

AN CBEMOK C AaMIaMH-BCIBIIKAMH HYXXHO
yCTaHaBAMBaTh BbIAEpPXKY 1/30 c.

Auacdparma omnpepeasierci B COOTBETCTBHH C
YKa3aHUAMM, HWMEIOLMMHUCS B PYKOBOACTBE IO
SKCMAYAaTalMH Ha AAMITY-BCTBILUIKY.

4.10. PABOTA CO CMEHHBIMHU OBBEKTUBAMU
U CBEMKA C BAMU3KOIo PACCTOAHUA

dortoanmnapar ACITyCKaeT HCIIO Ab30BAHHE
CMEHHbIX OGBEKTHBOB C [pPHCOEAMWHHTEABHOM
pe3bboit M42X 1 u paGoynm paccrosiHHeM 455 MM.

O6BekTHBbl ¢ HHAEKCOM «MC» HMET MHOTO0-
CAOMHOE T[POCBETASIIONIEE TMOKPhITHE ONTHYECKHX
nopepxHocTeld, KOTOpoe ofecneydBaeT IOBLIIIEH-
HYIO CTelneHb YyCTpaHeHHs pedAeKcoB (OpPeocAoB,
OAHKOB H CBETOBBIX mnfATeH) npu dorTorpadupo-
BaHMU NMPOTHB CBeTa C ODOABIIMM NEepernapzoM B OCBe-

Puc. 4.14 LUIEHHOCTH OOBEKTA M YAYYIIAeT IBETOMEpPEeAaduY.

[IpM OTCYTCTBHH B CMEHHOM OOBEKTHBE MEXaHM3Ma MpbIralowed Anadparmel
ynpaeaesne anadparMoM OCYIECTBASETCH BPYYHYIO.

[TIpu pa6ore ¢ AAMHHOGOKYCHBIMH OOBEKTHBAMH BO3MOXXHO HEe3HAaYMTeAbHOE
CpesaHue AEeBOro M IpaBOro Kpaes Kaapa.

C noMOUIbIO CHeIHaAbHOM YCTAHOBKM (POTOANMApaTOM MOJXHO BBIIOAHHTH
PENpOAYKLMIO uepTeXka, pYKomnuch, ¢ororpadpuu. AAS  3TOro NOAB3YHTECh
YAAMHUTE@ABHLIMH KOABLIAMH, KOTOPbIE YCTAHABAHBAIOTCA MEXAY KOPHIYCcoM
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KaMepbl ¥4 OGBEKTHBOM. AASl MOAYYEHHS HYXXHOro Mmacumtaba ChbeMKH NpHMeHS-
€TCS OAHO MAM HECKOABKO KOAell

YAAHHHTEABHBIE KOABLIA, HMEIOHIME TOAKATEAb, HCIOAB3YHTE C OOBEKTHBaMH,
B KOTOPHIX HET IIEPEeKAIOYATeAs] Ha PYYHOM pe>XXHM YCTAHOBKH AHMadparmel (Ha-
npuMmep «l'eanoc-44M-4»).

Koabplta 6e3 TOAKaTeAeH HMCHOAb3YHTe ¢ OOBEKTHBAMH, B KOTOpPHIX Auadpar-
Ma YCTAaHAaBAMBAeTCS BPYYHYIO (IepeKAlodaTeAb pexuMma paboThl Auadparmel
ycTaHOBUTE Ha «Mb»).
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CMEHHBIE OB BEKTHUBBI

ke o P OCHOBHBIE xa;»:::e “CTHK;Anx(aﬁmee
O0BEKTHBA paccTosHue 0‘::‘;;22:& noAs paccTosHHe
B MM 3peHns | (OKYCHPOBKH B M
Mup-10A 28 1:3.5 797 0,20
Mup-1 37 1:2,8 60° 0,24
MC HUnHpycTap-61 A/3 50 1:2,8 45° 0,30
IOnurep-9 85 152 28° 1,00
T'eanoc-40-2 85 1315 28° 0,80
Taup-11A 135 1:2,8 18° 1,20
Onurep-6-2 180 1:2,8 14° 2,00
IOnurep-21A 200 1:4 12° 1,70
Taup-3A 300 1:4,5 8° 2,20
3M-5A 500 1:8 5° 4,00
MC MTO-1000 AM 1000 1:10 2230° 10,00
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