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1. OBIIHUE YKA3AHUS
1.1. HABHAYEHUE ®OTOAIIAPATA U ETO AOCTOMHCTBA

«3eHnT-12 XP» — OAHOOGBEKTHBHBIH 3ePKAABHBIA MarO(OpPMATHBIA oToan-
napar, INPEAHA3HAYEHHBIH AAS DPA3AMYHBIX AIOOGMTEABCKMX ChEMOK HA YEepHO-
O6eayio U UBeTHYIO (oTonAeHKH. OH MOXKeT ObITh MCHOAB30BAH AAS CIEIHaAb-
HBIX CBEMOK: PENPOAYKIHOHHBIX paboT, CbEMKH MEAKHMX [PEAMETOB KPYIHbLIM
INAQHOM C MaABIX PACCTOSSHHM (MakpOCheMKa), ChbeMKH C MHKPOCKONOM (MHUKPO-
CbeMKa) 4 APp.

QoroanmapaT MO3BOASIET INPHUMEHSTh CMEHHble OOGBEKTHBbLI C IIPUCOEAUHH-
TeAbHOH pe3bbor M42X 1 u paGoyum paccrosiuneMm 45,5 MM.

doToanmnapar UMeeT CAEAYIOUIHe AOCTOHHCTBA:

— IMOAYaBTOMATHYECKOE SKCIIOHOMETPUYECKOe YCTPOHUCTBO C H3MEPEeHHMeM CBeTa,
npomeAmero yepes o0bekTHB (cucrema TTL), obecrneynBaeT yCTaHOBKY IPaBHAb-
HOM 9KCMO3HMIMU KAaK MPH ChEMKE CO IITaTHBIM OOBEKTHBOM, TaK M MPH MCIIOAb-
30BAHMK CMEHHBIX OOBEKTHUBOB, CBETO(HABTPOB, HACAAOYHBIX AHMH3, YAAHUHH-
TEABHBIX KOAEIl;

— CBeTSIIMeCS AHMOABI B BHAOUCKATeAe, CHTHAAM3HUPYIOIIME O [OPABHABHOCTH
YCTAHOBKHM OKCIIO3ULIAM, OAMHAKOBO XOPONIO BHMAHBI KakK IPH IOAHOM AEHCT-
BYIOLEM OTBEPCTHH OOBEKTHBA, TaK M IPH €ro AuadparMHPOBaHUH;

— 3€PKAaA0 TMOCTOSIHHOTO BH3UPOBAHMS AA€T BO3MOJKHOCTH HENPEPBIBHO HabA0-
AaThb 38 OOBEKTOM CHEMKHM AO M HOCAE 3KCIIOHUPOBAHUSA;

— CBETOCHABHBIM OOBEKTHB OCHALIeH MEeXaHW3MOM IpLIrallled AuadparMsl,
dABTOMATHYECKH 3aKPbIBAIOIIENCsS HAa MOMEHT cpabaThIBAHUSI 3aTBOPA;



— TIIOAHOCTBK) OTKpBITasg Anacpparma obecrieynBaer MAKCHMAABHYIO SpPKOCTh
H306pa>xeﬂnﬂ, paccMaTpuBaeMoOro B BUAOMCKATEAE, YTO BAXXHO B MOMEHT BHU3H-
POBAHHUS M HABOAKH Ha PE3KOCTh;

— HABOAKA HaA PE3KOCTb MOJKET OCYIIECTBAATHCA Kak I10 MHKpOpacrpy, Tak
U 1o MaTHpOBaHHOfI IIOBEPXHOCTH;

— OnepaTuBHAas YCTAHOBKA O3KCHIO3MIMH M YHNPOLIEHHAs 3apsAKa IIAeHKH COKpa-
IIAOT 3aTPaThkl BPEMEHH HA MNOATOTOBHUTEABHbIE ONEPALIMH NPU CHEMKE;

— BCTPOEHHBIM ABTOCHYCK TIO3BOAsieT CGOTOrpadMpoOBaThCs CaMOMY doTorpady
CpeAH APYy3eH HMAM MOAYYHTH aBTONOPTPET;

— CKPBITBIM 3aMOK 3aAHEH KpBIMIKH, COAOKHDOBAHHBIA C TOAOBKOM. o6paTHOM
[EPeMOTKH, IIOBBILIAET HAAEKHOCTb 3alMPaHUS 3aAHEH KPBILUKA H YAOGCTBO
Pa3psAKHU ammapara;

— HAAM4YAE LITerCeAbHOrO THe3Aa M IeHTPAABHOTO KOHTaKTa IIO3BOASIET NpHMe-
HSTh AAQMIBI-BCHOBIIIKKA KAaK C KaGeABHBIM, TaK M C GECKaGEeABHBIM COEAH-
HEHUeM;

— 3amajamomas BTYAKa OOpATHOMW IIePeMOTKH YHpOIaeT npouecc o6paTHOH
[IEPEMOTKH IIAEHKH.

[lpexxpe 4eM MOAB30BaThCS (HOTOANIAPATOM, TIIATEABHO U3Y4YUTE HaCTOsIIee
OIIMCAHME, KOTOPOE COAEPXHT KPATKYK XapakTePUCTHKY (bOTOAmmapara |
OCHOBHBI€ IpABMAQ IOAB3OBAHMS HM. [IpM 3TOM CAeAyeT HMeTh BBHAY, 4dTO
HAcTOsIIee ONHUCAHWE He SIBASETCS PYKOBOACTBOM mO (oTorpacdum.

KoncTtpyknus Bamrero ¢goToamnmapata MOXeT HECKOABKO OTAHYATBCH OT
H3A0JKEHHOW HUXKE BCAEACTBHE €€ TeXHMYECKOTO PasBUTHS.
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1.2. YKA3ZAHUA MO OBPAIIEHHIO C ®OTOAIIMTAPATOM

doToanmapaT — TOYHBIA ONTHKO-MeXaHHYecKuil npubop. OOpaimairech ¢ HUAM
GepeskHO, COAEPKHUTE B 4YHCTOTe, obeperaiTe OT YAAPOB, NbIAM, CHIPOCTH U pes-
KHX [I€penapo0B TeMIIepaTyphl.

Ecan ¢doroanmapaT BHECEH C XOAOAA B TeNAOe IOMELEHHWEe, He CIELIUTe BbI-
HHUMaTh ero U3 (QyTasipa, 4YTOObl AeTaAaW, OCOOEHHO OINTHYECKHE, He 3alOTEAH.

OnTuyecKue AETaAM TPOTraTh PYKaMH HEAb3sl, TaK KAK 3TO MOJXKET IPHUBECTH
K TOBPEXAEHHWIO [POCBETACHHBIX IOBepXHOCTe#. [IpoTWpaiTe OUTHYECKHE MPO-
CBETAeHHBIE TOBEPXHOCTH YHCTOH MSITKOM MaTepuer WAM BaTOH, CAErkKa CMOYEH-
HbIMH CIIUPTOM-PEKTU(UKATOM HAM 3¢upoM. [loBepXxHOCTH 3epkara U (HOKY-
CHUPYIOLIAX 3AEMEHTOB UHUCTAT TOABKO B CaMbIX HEOOXOAMMBIX CAy4YasXx O4YeHb
MSATKOM CYXOM KHCTOYKOH, HM B KOEM CAy4Yae He NpHMEeHSs BAAXKHBIX CDPEACTB
YHUCTKH.

XparuTe ¢oToanmapar B 3aKPHITOM (YTASpE, 3aKpbiBasi OOBEKTHB KPBIMIKOW.

He cHumaiTe 6e3 HAAOGHOCTM OOBEKTHB C KaMepbl, 4YTOObI HE AOIYCKaTh
3arpsA3HeHMs M [ONAAAHUS [BIAM KAaK Ha [OBEPXHOCTH ONTHYECKUX AETAAEH
0OBEKTUBa, TaK U B KaMepy.

3apsiAKy M paspsiAKy  (hOTOamnmapara JKeAATeAbHO [POM3BOAMTH B IOMelle-
HAU MAM B TeHHW, u3berass NPSIMBIX COAHEYHBIX Ay4YeH HAM CHABHOTO HMCKYCCT-
BEHHOTO OCBEI[eHHs. B3BOAUTE 3aTBOP BCErpa AO ymopa. OTO HCKAIOYHMT IMPOIYCK
KaApOB Ha NAEHKe NpU 3KCIOHUPOBAHHUH.

He ocraBasifite ¢oToammapaT CO B3BEAEHHBIM 3aTBOPOM Ha AAMTEABHOE Bpe-
Msi, TAK KaK 3TO MOJKET NPUBECTH K YXYAUIEHHIO PaboThbl 3aTBOPA.



He nmiTafiTech Bpamarh AHCK BBIAE€pP)KEK 15 Tak, YToGBI HEAEKC 14 ODPOXOAHA
B KODOTKOM HHTepBaAe MIKaAbl BBIAEDIKEK MeXAY «500» m «B». 3ampemaercs
BpameHHe AHCKa BhIAEPIKEeK OPH YCTAaHOBACHHOM CIYCKOBOH KHONKeE B NOAOKeHHH «T»,
a Taxoke mpH paGoTe aBTOCHYCKa.

Ilpu cheMKe B MOpPO3HYIO NOrOAY HE OCTaBASIHTE anmapaT Ha OTKPBITOM BO3-
AyXe: HOCHTE €ro, HampHMep, NOA BepXHeH OAEXAOH, BHIHMMasi AMIOb HAa BpeMs
CBEMKH.

Tak xkak ¢oToanmapaT — CAOXHBIA HpPUGODP, TO AMOGOMH PEMOHT H COOTBET-

CTBYIOILIE DPEryAHPOBKH AOAXHBI TIPDOHU3BOAHUTHCS TOABKO B PEMOHTHBIX MacTep-
CKHX,

2. TEXHUYECKHUE AAHHBIE

DOPMAT KAAPA, MM ...otiiiiiiiiiieeiitiisieiiesisiesihiatsatestesntsesteeassessssesssssbeessesrsesnesssnsesssss 2436
IIpumensieMasi NAEHKa 35-MM nepgopupoBaHHas
AAHHE HACEKH B KACCETE, M ...ooooviiiiiiirioiiniieiiiiiiieesensimimneesssioiesssmsmssesssmmiesiossins 1,65
TIHCAD KAADOB, -cuivservsnssiiisivssaswesssesbotissauanssiassistssssisess oo s SREE oS AR Fef RIS e R Teasesats 170 36
BBIAEPIKKH 3aTBOP@; € ..vvvvvveeeriirrieeeiinieeesenenineeerenenunereenns ot 1/30 po 1/500, «B» (0T pykH)

H AAHTEABHaAst



HITATHBIM OOBEKTHB .......ccccoovviiiiiiiieeeesiieiieeseeeeeeaieee e OAMH M3 O0BEKTHBOB:
«IFeanoc-44M-4» uau «MC Teanoc-44M-4»

DOKYCHOE PACCTOSHHE, MM ......oooooviinirniiiaennnnn,

MakcHMarbHOE OTHOCHTEABHOE OTBEpCTHE

IIKana AMAPPATMBL .uiiiisssssisssssosiaissssisias drossssse

HIKAA@ PACCTOSHHM, M ..ooooiiiiiiiiiiiiiieieieeiee e et e e eeeee e e e e

Pe3b00BOe cOepAHHEHHE OOBEKTHBA C KAMEPOM ........ccoocovivvivivireirninnn, M42 <1

IIpucoepnHATEABHBIE pa3Mephl ONpAaBbI:

L AN B T O I 15 1 —— M52<0,75
MOA- OACBAY, MM  iiivuussisiorssinssssiivaissiosis soFiasis5i s svdonsannssnseesmonns tesosamonsssaersmsmess @54
PasMep noAsi H300pa’keHHSI BHAOMCKATEAS, MM ....ccoooivviiiiiiiiiiieiiiiiiiiiiisiieieieeens 20<28

YBeAHYeHHEe OKYASPA, KPAT ...........cocovnnenn.
Paboyee paccTosiHMe KaMepbl, MM
" [IpucoepAMHHTEAbHbIE pa3Mepsbl

THE3AAQ MITATHBHOTO COCAMHEHMS . ..ooviiiiiiiiiiiieieieiiieee s e e e eeeee et eaae e e tatatenansanenenes 1/4”
labGapuTHble pasMmepbl anmapara 06e3 ¢yTaspa, MM 13698 < 97
HanpsokeHHe DHTAHHSA, B ... 3 (2XX1,5)

VCTOYHUKH NHTAaHHSA nmo 2 3aemeHTta TtHma Mbilaropu A386,

Ceniko SB-B8, CLI-32 u T. m.
LY Vol o T 1 SRR O USROS 0,95

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



3. YCTPOUCTBO ®OTOAIIITAPATA

OcHOBHBIE Y3ABI M AeTaAM oToanmnapara noxkasaHsl Ha puc. 3.1—3.6

phidYar aBTOCHyCKa
KHONKa BKAOYEHHSA
aBTOCHyCKa
MTenceAbHOE THE3A0
AAS  AaMIObI-BCHBIMKH

CHYCKOBasg KHOODKa C
THE3A0M MHOA TPOCHK
oGofMa AAR Kpemae-
HHS AaMObl-BCOBINKH
H ApPYrEx ¢oronpH-
HAAAEIKHOTTe i

YIKO AAS KpenAeHHS
peMHEs K ¢oToanmapa-

TY
00BEKTHB



10

11

12

13

14

15

16
17

pYKosATKa oOpaTrHOH
NEepeMOTKH HDAeHKH
TOAOBKa o0OpaTHOH
NepeMOTKH TACHKH
NOBOAOK AMMOa cuert-
YHKa KajppoB

HHAEKC CYeTYHKa Kaj-
pos

AEMO CYeTYHKa Kaa-
pPOB CO IMKaAOH
pBIYar B3BOAA 3aTBO-
pa H TPaHCHOPTHPO-
BaHHS NAEHKH
HHAEKC BBIAEPIKKH
3aTBopa

AHCK BBIAEDIKEK 3aT-
BOpa

3amMTHass HaKAaAKa
HHAEKC CBETOYYBCT-
BHTEABHOCTH NAEHKH




18 — rme3p0 Kaccerm

19 — mOBOAOK Kaccermom
KaT yImIK#

20 — 3arAymKa rees’pa AAs

10

Garapen 3AeKTPONATaRAS

A\
24 23

21
22

23

24 .

OKYASIP BHAOHCKaTeAs
3aAHSAS KpbIMKa Ka-
Mepbl

NpHEeMHas KaTymkKa
3yObS MEPHOTO BaAHKa



26

27

Puc. 3.5

Puc. 3.4

25
26
27
28
29
30
31
32
33
34

TEAMOC-44M-4

3apapalomas BTYAKa OOpaTHOH NepeMOoTKH
AHCK CBETOYYBCTBHTEABHOCTH NAEHKH
IMK3aAa CBETOYYBCTBHTEABHOCTH NAEHKH
KOABIIO KpenAeHHs O0OBEeKTHBa
mKara AHagparm
MKaAa FAYOHHBI pe3KOCTH
mMKaAa AMCTaHIMH
GOKYCHpPOBO YHOE KOABIIO
KOABNO YCTAHOBKH 3HauyeHHH AHadparMsl
TOAKaTeAb
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4. ITIOPIAOK PABOTBI C ®OTOAIIITAPATOM
4.1. BAPIAKA OOTOAIIITAPATA

BcraBpTe B amnmapaT 3AEMEHThl MHTAHHUS, AAS 4Eero: IIOBEPHHUTE 3arAymky 20
IPOTHB XOAA YacOBOW CTPEAKM TaK, YTOOBI IIAHI[] PACIHOAOXKHACS TOPHU3OHTAAL-
HO, CHHMWTE 3arAyIIKy C THE3Aa U HM3BAEKHUTE HCIOAb30BAaHHBIE 3AEMEHTHI, ECAH
OHM MMeKTCsH. BAOXHUTE B THE3A0 HOBBIE 3AeMeHTBL. Ka’>XABIH 3AEMEHT BKAAABI-
BaliTe 3HAKOM «-+» HapyXy (BBepx).

3akpo#Te THE3A0 3aTAYIIKOW, PACIOAOXKHB IIAMI[ II0 TOPU3OHTAAH, U IOBEP-
HUTE €e IO XOAY YacoBo¥ crTperkHM Ha 90° Tak, 4TOOGBl INAMI, PACHOAOXKHACS
BEPTHUKAABHO,

[lpoBepbTe, paboTaeT AW CBETOBAass HUHAMKAIUS, AAS 4YEro, TASIAS B OKYASD
BHAOUCKATEAS, HAXXMHUTE CIIYCKOBYK KHOMNKY 4 A0 OIIYyTHUMOro ymopa. Ecam cse-
TOAUOABI (OAMH HMAM 00a) CBETATCS — 3AEKTPONHTaHHE pabGoTaeT HOPMAABHO.

3apsrkaiTe GOTOANNApaT MAEHKOH CAEAYIOMHUM 06pasoM: )

a) OTKUHYB PYKOSTKY OOpaTHOM IIepeMOTKH 8, OTTIHHTE BBEPX AO YIOpa ro-

Puc. 4.3




6)
B)

r)

A)

AOBKY OOpaTHOM IepeMOTKH 9. 3aAHSISI KPBIIIKA AOAJKHA NP 3TOM OTKPBITHCS;
BAOJKHTE KAcCeTy C IAEHKOW B rHe3po 18;

ONyCTHUTE TOAOBKY OOpaTHOM IepeMOTKH 9 BHHM3 A0 (HUKCALUMH, CAerkKa Io-
BOpa4YMBasi, €CAM HAAO, 4TOOBI MOBOAOK KaTymKd 19 Boilen B Kaccery;
BBITSSHUTE 3alpaBOYHBIM KOHEl] MAEHKHM M3 KacceTbl IPHUMEPHO AO Kpas
KaMephbl, BCTaBbTe €ro B I1a3 NPHEMHOM KATYIIKU 23, IPH 3TOM CAEAUTEe, YTOOBI
3y6 MepHOro BaAMKa 24 Boumen B nepdOpalUOHHOE OTBEPCTHE IIAEHKH;

3aKpOWTe 3aAHIOK KpBINKY 22, [PUJKaB ee MAOTHO, 4YTOObl cpafoTaa 3aMoK;

AAST TIOA@YM K KaApOBOMY OKHY HE3aCBEYEHHOW IIAEHKH ABa’KABI B3BEAHTE
U cIycTuTe 3aTBOp. [lepep BTOPBIM CHYCKOM 3arBopa ycraHoBHTe «0» AuMOba
cyeTYyuKa KappoB 12 mporuB uHAekca 11, Bpamas AMMO 3a KOPOTKHH HO-
BOAOK 10, BBICTYNAIOUIAHN HAA €ro IMOBEPXHOCTLIO.

EcAM mAeHKa B Kaccere HaMOTaHa MAOTHO, TO IIpHA B3BOAE 3dTBOpPAd TOAOBKA

obpaTHOM mnepeMOTKH OyaeT Bpaumarbesi. [Ipy HENAOTHOM HAMOTKE NAEHKH Ha
NepPBLIX Kappax rOAOBKa BpAIaThCsl He OyAerT;

RERAREAR! BAnsnlETH

EsEemidda semeawnry
e

Puc. 4.4 Puc. 4.5 Puc. 4.6



JK) YCTAHOBHMTE 3HaveHWe CBETOYYBCTBHTEABHOCTH
3apsi>KeHHONW B anmapaTr IIAeHKH [OBOPOTOM
AucCKa 26 A0 COBMeENIEHHSI COOTBETCTBYIOLIEro
YUCAA CBETOYYBCTBUTEABHOCTH C HHAeKcom 17,
OUIYTHB ITPU 3TOM (PHUKCALMIO AMCKA.

[ToMHHUTE, 4YTO HENP3BUABHO YCTAaHOBAEHHOE
AHUCKOM 26 3HayeHWe CBETOYYBCTBUTEABHOCTH
NPUMEHSIeMOR TINeHKM T[IPUBEAET K OIHMO0YHOM

Puc. 4.7 3KCMO3UILHAH.
TouYkH, pacCHOAOKEeHHble Ha AHUCKE CBETOYYB-

CTBUTEABHOCTH IIA€HKH, T[IO3BOASIOT YCTAaHAaBAMBATH IPOMEXXYTOYHBIE 3HAYEHWsI

CBETOYYBCTBUTEABHOCTH COTAACHO TabAwUIe.

TABAVLIA 3HAYEHUN
CBETOYYBCTBUTEABHOCTHU TAEHOK

O603HaueHWe Ha IIKaAe CBETOYYBCTBHUTEABHOCTH TIAEHKH

25 .50 . 100 : 200 : 400 .
rOCT/1SO 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
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4.2. YCTAHOBKA BBIAEP)XKHW

[MopepHUTE AMCK BBIAEpPXEK 15 TakK, 4YTOO®I
BLIOpaHHOE 3HAYeHMEe BBIAEPKKH YCTAHOBHAOCH
NTPOTUB WHAEKCA, PAcCIOAOXXEeHHOr0 Ha BepXHeM
uluTKe annapata. [Ipy 3ToM Bml omyrture (uKca-
nuio Aucka. Lludpel Ha mKare BHIAepXeK 0060-
3HA4YalOT BBIAEP’KKM 3aTBOPAa B COOTBETCTBY IOIHX

AOASIX CEeKYHABI, «B» — BBIAEPXKY OT PYKH. Bri-
Aepxka 1/30 ¢ oGosHayeHa 3HakoM «30-X», «X»
O3HA4yaeT, 4YTO 3Ty BBIAEPXKY YCTAaHAaBAHBAIOT Puc. 4.8

IIPA CBEMKE C AaMIIOH-BCUBIMKOH. YCTaHOBKA
BBIAGPXKKH BO3MOXHA AO W IIOCAe B3BOAa 3arBopa. [lpu cpemke Ha «B» 3arBOp
6yapeT OTKpPBIT, TMOKa BBl ypep)XuBaeTe KHOIKY CIycka 3aTBopa 4 Haxarou. [lo-
Ay4YeHHe AANMTEAbHBIX BBIAEDXXKEK OCYIIeCTBASIeTCSI 1myTeM (HUKCAMUA HaXXKaToH
KHOTIKM JIOBOPOTOM NPOTHB XOA@ YacOBOM CTPEAKH A0 ymopa (moaoxxkenue «T»).
[Mo wucredenwn HeOOGXOAMMOTO BpPEMEHH OJSKCIOHHPOBAHHS [IOBEPHUTE KHOTKY
cnycka 4 obpaTHO, B CpeApHee MOAOXKeHHe, W oTmycture ee. [Ipu 3TOM 3aTBOP
3aKpoeTcsi. AAS  BBIAEPKEK OT PYKHM IeAecOO6pa3HO MPHMEHSTh CITyCKOBOMN
TPOCHK, KOTOPBbIH BBWHYMBAeTCsi B pe3b0y CIIYCKOBOH KHOMNKH. Armapar Ipu
3TOM CAeAyeT YKPEeNASTh Ha IITaTHBeE.
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4.3. YCTAHOBKA AUA®PATMbI

BeibpanHoe 3HayeHune AMadparMbl OOBEKTHBA YCTAHOBHUTE IIPOTUB HHAEKCA
[MOBOPOTOM KOABIJA YCTAHOBKM 3HadeHWH Auadparmsr 33.

YcraHoBKa AMadparMbl NpPH CbEMKE C aBTOCIYCKOM HMeeT HEeKOTOphie OCO-
6eHHOCTH, O 4YeM CKaszaHO B paspere «DororpadupoBaHue C aBTOCIYCKOMD».

4.4. HABOAKA HA PE3KOCTbHb

Puc. 4.9

Bupouckateab oroammapara HMEeT AMWH3Y
®peneass 35, B cepepMHE KOTOPOW HAXOAATCH ABa
YCTPOWCTBA HABOAKM HA pPE3KOCTh: MHKPO-
pactp 36, pacrnoAO>KeHHBIM B CEepeAuHEe TIOAS,
U KOABIEBOE I[IOA€ MATOBOM TIOBEpXHOCTH 37.

Habaopas 3a OOGBEKTOM CHEMKH, BpalleHHEM
(hoKyCHMPOBOYHOIO KOABIIA AOOEHTECH HAWAyUIIeH
PE3KOCTH H300pa’>keHus Ha MHKpopactpe 36 wuam
B KOABIEBOM IIOA€ MAaTOBOM MOBEPXHOCTH. AAs
AOCTHI)KEHHUSI HAMAYYIIeH pPe3KOCTH HABOAKY PEKO-
MEHAYeTCS IMPOU3BOAHUTEL MPH MOAHOCTBIO OTKPBITO i
Avadparme.



Hauayymiasg pe3kocTh MOAYY@eTcs, KOraa HM3oOpakeHHMe BUAHO OTYETAUBO, 6e3 sB-
AeHUH pSOU3HBI B IIOAEe MHUKpopacrpa. [ToareM MaTOBOH MOBEPXHOCTH IOAB3YIOT-
Csl NIPEMMYIIECTBEHHO NPUM MHUKPO- M MaKpOChEMKAaX HMAM IPH MAABIX OTBEPCTHAX
AuadparmMbl, KOTA@ MHMKPOPACTP YTpadYUBaeT CBOKO YYBCTBUTEABHOCTb. HaBecTu
Ha PEe3KOCTh MOJXHO M He TASIASL B BHAOMCKaTeAb. AAsl 3TOro HYJXKHO, Bpamjas
(OKYCHPOBOYHOE KOABLO 32 M MOAB3YSCH IIKAAOM AMCTAaHUIMHM 31, YCTAHOBHUTH MpPO-
THUB OOABIIOrO MHAEKCA IIKaAbl 30 3Ha4YeHHWe DPACCTOSIHHSI OT CHUMaeMoro OoOGbeK-
Ta AO .MAEHKH. MaabiIM HHAEKCOM, OG6O3HA4YeHHBIM AATHHCKOM O6yKBO# «R»,
IIOAB3YIOTCS IIpM CheMKe Ha uH(ppakpacHbH ¢oromaTeprar. Ecau Bel, cHuMas Ha
MH(PAKpPaCHLIM MaTephan, HABeAHM HAa pPEe3KOCTb 10 MHUKPOPACTPy HAM MaTOBOH
IIOBEPXHOCTH, CAEAAWTe IIONPABKY, YCTAaHOBUB IIOAYYEHHOE 3HA4YeHWe AMCTAaHIHMH
MPOTHB MaAOro MHAEKca, 0603HaueHHOTO GYKBOM «R».

Ilocre HaBOAKM HaA PE3KOCTh, MOAB3YsCh mKaramu 30 u 31, MOXKHO ompeae-
AUTH PacCTOSIHHE OT IIA€HKH AO IEepeAHel U 3apHed TpaHMI, pe3Ko ui3obpakae-
MOro ImnpocTpaHcTBa. Hampumep: 0OBeKTHB CPOKYCHPOBAH HA paccTosHue 3 M,
a 3HayeHHWe AuadparMbl, C KOTOPOH OYAeT NPOM3BOAMTHCS CHhEMKAa, PaBHO «8».
B stom caywae Ha mKkaAe 31 mpoTuB ABYX nudp «8» mkaasl 30 MOXKHO IpoO-
4ecTh, YTO H300pakeHue OYAeT pe3kum oT 2,3 A0 4,5 M.

IlpuMepHBle TPaHUIBI PAYOUHBI PEe3KOCTH IPH AAHHOM YCTAaHOBAEHHOM KOAb-
noM 33 3HaYeHHH AMad@parMbl MOJKHO OIIPEAEAMTb M BH3YaAbHO. AAS  3TOTO
HYJ)XHO IIOCA€ YCTAaHOBKM 3Ha4yeHHs Auadparmbl 3apuadparMUpoBaTbh OOBEKTHUB
Ha’)KaTHeM KHOIKHM CIIyCKa AO OIIyTHMOIO YIOpAa, H, TASAS B OKYAADP BHAOHMCKA-
TEeAs, OLIEHUTh Pe3KOCTb M300pa’keHMs B palOHE MATOBOTIO KOABIA.
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4.5. YCTAHOBKA 3KCIIO3UIIUA C [MOMOIIBIO
SKCIIOHOMETPUYECKOTIO YCTPOMCTBA

IToryaBTOMaTHYeCKOE 3KCIOHOMETPUYECKOE YCTPOWCTBO ammapaTta u3Mepser
CBeT, IpOLIEAIINA B KaMepy CKBO3b OGBEKTHB (cucrema TTL). B pe3yAbTaTe
3TOro Bel MOXKeTe, Oomepupysl 3HAYEHHSMH BHIAEPKKH HAM AMAadparMbl, C BHICO-
KOH TOYHOCTBIO YCTAaHOBUTH O3KCIO3WIMIO B 3aBHCHMOCTH OT SIPKOCTH 0O6BEeKTa

Puc. 4.10

CbeMKH ¥ CBETOYYBCTBUTEABHOCTH INpUMeHseMoro ¢oroMarepuasa. DTO AOCTOHH-
CTBO MOAHOCTBIO COXpaHsiercs W IpHd paboTe o CMeHHBIMH OOBLEeKTHBaMH, CBe-
TOQUABTPAMH, HACAAOYHBIMHM AHWH3aMHU ¥ YAAWHHUTEABHBIMH KOABLAMH.

TAsiASt B OKYASIP BHAOMCKATeAs Tak, 4TOOBI XOPOIIO GbIAA BHAHA BCS €r0 Kaa-
poBasi paMKa, HAXMHTE CIYCKOBYIO KHONKY 4 A0 OmYTUMOrO YIOPa, HO HEe AO
cpabaTeIBaHMS 3aTBOPA, CAH OH B3BEAEH, W YAEDKUBAHTE KHONKY B TAKOM ITOAO-
JKEeHHH.
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B rpaBod uacTH BHUAOHMCKATEAsl BHAHBI cBeTsiiuMecss AMOABI. Ecam cBerurcs
BEPXHUU AMOA — OSKCIO3WIUS WM30OBLITOYHAS, ©CAHM CBETUTCS HUKHHHA AUOA —
HEAOCTATOTHAS.

Bpaulasi KOABLO yCTaHOBKKM Amnadparmbl 33 HMAM AMCK Bbipepxkerk 15, apofei-
TeCh MOMEHTAa, KOraa oba AHOAa@ MHUTaioT. DTO COOTBETCTBYET HaAHOOAEe TOUHOMY
COYEeTAHMIO BBIAEPXKKH W AMadparMbl AASl [MOAYYEHHS] I1TPABUABHONW 3KCITO3ZUITHH.

OAHAKO, €CAM OAHOBPEMEHHOE MHUraHWe ABYX AMOAOB HE AOCTHraeTrcs U rnepe-
KAIOUEHHE BBIAEPXKH HMAW AHApparMbl MeXXAY ABYMS COCEAHUMH 3HAYEHMSIMU
IIPUBOAMT K [MEPEeKAIOYEeHHUID CBEUEeHHs C OAHOTO AMOA3 Ha APYIOH MOXHO OCTa-
HOBHTHCS HAa OAHOM M3 3THUX 3Ha4YeHHH. B 3TOM cAydae IKCHO3MIMS MpakTHYe-
CKH, € AONYCKaeMOM CTeMeHbI TOYHOCTH, BYAET NparRUuAbHOM.

4.6. DOTOIPAPHUPOBAHME

TlpoBeast mpeapBapUTeAbHBIE OIepalHu 110 MOAFOTOBKE (GOTOANmapara K CbheM-
Ke, B3BEAHTe 3aTBOP H, yOEAMBIINCH B NPABHABHOCTH HABOAKH HA PE3KOCTb, yCTa-
HOBKM 3KCMO3UUNHM M KOMIIOHOBKM Kappa, MAABHKIM HaXXaTHeM CIYCKOBOW KHOII-
KH MPOU3BEAUTE CHEMKY.

[TOMHHWTE, yro pe3koe Ha)kaTHe CIYCKOBOM KHONKW HEU30eKHO NpHBEAeT
K B3AparuBaHuio doroanmnapara B MOMEHT 3KCIOHWUPOBAHHMS Kajppa, 9TO MOKeT
YXYAIINTHL CHUMOK M3-3@ CMa3a M300pa’keHusd. - ’

Ecan Bel cHMMaeTe CO IITAaTHBA C OYEHb AAMTEABHOM BBIAEPKKOM, YCTAHOBH-
Te AMCK Bbipepxek 15 Ha «B» ¥ mocae HakaTHs CIYCKOBOM KHONKHW 4 (3aTBOp
[PeABAPUTEABHO AOAXKEeH ObIThb B3BEAGH) IMOBEPHUTE ee TNPOTUB XOAd 4YacOBOH
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CTPEeAKH A0 ynopa (morokeHue «T»). [To OKOHYAHHM BBIAGPIKKM I[OBEPHHUTE KHOII-
Ky OOpaTHO, B CpeApHee TMOAOJXKeHHMe, M OTIYCTHTE KHOIKY; IPH 3TOM 3aTBOP
3aKpOeTcs.

Ipu dgororpadupoBaHuu OOBEKTOB CBEMKH METKH Ha CIYCKOBOM KHOIMKE H
Ha LIUTKe (Me)XAy HHAekcaMu «T» U «Vy») AOAXKHBI ObIThb Ha OAHOW AWHHH,

4.7. PA3PIAKA ®OTOAIIMMAPATA

Korpa cdeTynk KappoB oTcdutaer 36 Kappos,
nepeMoTanTe NAEHKY oO0paTHO B KacceTy. Aas
3TOro:

a) CIYCTHTe 3aTBOP, HaKaB CIIYCKOBYIO KHOIKY 4;

0) Ha)KXMUTE BTYAKY 25 BHH3 AO YIIOpa;

B) OTKHHbTE PYKOSITKY 8 M BpaulaiTe Mo Hampas-
A€HUIO CTPEAKH A0 CpbiBa HNAEHKH C NPUEMHOM
KaTymkHd. CrapaWTech BpallaTh PYKOATKY IAAB-
HO, ©e3 CHABHBIX PBIBKOB U HE CAMIIKOM

Puc. 4.11 6bICTPO, 4TOGBI HM3GeXKaTb MOSBAEHUS CAEAOB
CTAaTHYECKOTO 3AEKTPUYECTBA Ha MAEHKE;

I) BBITSIHUTE TOAOBKY OOpPAaTHOW MEpPeMOTKH 9 A0 ymopa, OTKPOHTEe 3aAHIOK KpbIL-
Ky U HU3BAEKHTE Kaccery;

A) TIOBEpHHUTE pblyar B3BOAA 13 W, NpUAEpXHUBas MaAbleM 3yObs MEPHOTO BaAU-
Ka 24, ybepAMTECH, YTO TOCAEAHUH BKAIOYHACH.

Ecad npu paspsipke doroannapata y Bac 6yAyT 3aTPpyAHEHHsSI B HA’KaTHH BTYA-
KH 25, pEKOMEHAYeM IPeABAPUTEABHO Ha)kaTh CIIYCKOBYIO. KHOMKY 4 A0 OLIYyTHMOro
yrnopa ¥ YCTAHOBUThL ee B MoAOKeHHe «V». [ocAe NepeMOTKH MAEHKH KHOMKY 4
BO3BPATUTE B HCXOAHOE MOAOKEHHe.
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4.8. ®OTOTPAPHUPOBAHUE C ABTOCITYCKOM

[Tpu ¢oTorpadupoBaHUH C ABTOCHYCKOM YyCTa-

HOBHUTE amnrnapaTr Ha IITaTHB, IIOCAE Yero:

a) HABEAUTE HA PE3KOCTh;

6) ycraHOBUTe AMadparMy ¥ BBIAEPXKKY;

B) H&XKMHTE AO OIIYTHMOrO Ymopa KHONKY CIYycC-
Ka 4 4 NOBEpDHUTE ee IO XOAY YacOBOH CTpPEeA-
KH (moaoxkenuwe «V»). HaxatThe U moBOpOT
KHOIIKH CIycKa Tpe6yeTcsi AAsSL AuadparMupoBa-
HUSI OOBbeKTHBA BPYYHYIO, TaK Kak mpu paGore
C aBTOCIYCKOM AHadparmMa aBTOMATHYECKU He
3aKpBIBAETCH.

Puc. 4.12 r) B3BEAMTE 3aTBOD;
A) B3BEAHTE MEXaHM3M aBTOCIYCKa, [OBEPHYB pbiyar 1 BHH3 AO YIODa;

€) Ha)XMHUTE KHONKY BKAIOYEHHS aBTOCHYCKa 2 U 3aliMHTe HAMEYEeHHOe MeCTO

nepep o6beKTHBOM. 3aTBOp (oToamnmapara cpaboTaeT He paHee 4YeM dYepes 7 C.
JK) MO OKOHYAaHMHU PAGOTHI C ABTOCITYCKOM KHOIIKY CITyCKa 4 BEPHHTE B HCXOAHOE
[IOAOJKEHHE,
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4.9. ®OTOTPAOUPOBAHUE C AAMIION-BCIIBIIIIKON
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Puc. 4.13
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3aTBOp B (oToanmapate CHHXPOHHM30BAH C pa-
60TOM HMIYABCHBIX 3AEKTPOHHBIX  AAMII-BCIIbI-
mek (X-CHHXpPOHM3AIMs).

AAsSl COEAMHEHHSI C AAMIOW-BCIOBIIKON B ¢oO-
TOamnmapaTe MMeeTCs IITeNCeAbHOe THezp0 3, pac-
MMOAOJKEHHOE Ha MepepHeld CTeHKe KaMephl.

KoncTtpykmus @oToanmaparta IpeAycMaTpUBa-
eT TakXe OeckabenbHOE COEAMHEHHEe C AamIia-
MU-BCIIBIIIIKAMH, PAacCYMTAHHBIMH HAa TaKOE€ COEAU-
HeHHe.

AAsi 3TOTO Ha KaMmepe uMeeTcd oOouma 5.

[lepep YCTAHOBKOW AAMIIBI-BCIIBIIIKM Ha KaMe-
PY HYXHO M3 OOOVWMBI 5 BBIHYTh 3aL[UTHYIO Ha-
KAaAKy 16.

AASL CBEMOK C AAMIAMU-BCIBIIKAMH HYXXHO
YyCTaHaBAUBATh BBIAEPXKY 1/30 c. J

Auadparma OINpeAenseTcss B COOTBETCTBHH C
YKasaHHUSIMH, HMEIONIMMHUCS B PYKOBOACTBE IO
SKCHAYATAlM¥ HA AAMITY-BCIIBIIIKY.



4.10. PABOTA CO CMEHHBIMHA OBBEKTHUBAMMU
N CBEMKA C BAM3KOIo PACCTOSHHA

®oroannapar AOIyCKaeT HCIIOAB30BaHHE
CMEHHBIX OOGBEeKTHBOB C IPHUCOEAHMHHUTEABHOH
pe3pboit M42X 1 u pabounm paccrosiuuem 455 MM,

O6BeKTHBBL ¢ HHAeKCOM «MC» HMMeT MHOTO-
CAOMHOE TIPOCBETASIONIEEe IIOKPBITHE ONTHYECKHX
[IOBEPXHOCTEH, KOTOpPOe O0GecneuyuBaeT MOBLIIIEH-
HYIO CTelneHb YCTpaHeHHSI pedAeKCOB (OpPEeoAOB,
OAMKOB M CBETOBBIX mfATeH) npd d¢oTorpadupo-
BaHMH NPOTHUB CBeTa C GOABIIMM IEepenapoM B OCBe-

Puc. 4.14 IIEHHOCTH OGBEKTa M YAYYIIAeT IBETONEepeAady.

IIp# OTCYTCTBMHM B CMEHHOM OOBEeKTHBE MeXaHHM3Ma MphIramme# Auadparmsl
ynpaBaeHHMe AMAadparMoM OCYIIECTBASETCS BPYYHYIO.

Ilpu pa6ore ¢ AAMHHO(POKYCHBIMH OOBEKTHBAMHM BO3MOXXHO HE3HAaYUTEABHOE
Cpe3aHHe AeBOTO M IIPaBOTO KpaeB KaApa.

C mnoMompl0 CHendarbHOM YCTAHOBKM (POTOANmapaTOM MOJKHO BBITOAHHTH
PENpOAYKLIHMIO 4Yepre)ka, PpYKonucd, ¢ororpaduu. AAsL 3TOrO0 IMOAB3YHTECH
YAAMHHUTEABHBIMM KOABIJAMHM, KOTOpble YCTAaHAaBAMBAIOTCS MEXAY KOPIYCOM
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KaMepbl H OOBEKTHBOM. AAS MOAYYEHHSI HYXHOro macmraba CbeMKH IpHMeHSs-
eTcsi OAHO MAM HECKOABKO KOAEIl,

YAAMHUTEABHBIE KOABLIQ, MMEIOI[He TOAKaTEeAb, HCIIOAB3YHTE C OOBEeKTHBaMH,
B KOTOPBIX HET MepeKAIYaTeAss Ha PYYHOHW PEeXHUM YCTAaHOBKH AMadparmel (Ha-
npumep «'eanoc-44M-4»).

Koabna 6e3 TOAKaTenel HCIOAB3YHTe C OOBEeKTHMBAMH, B KOTOPBIX AMadpar-
Ma YCTAHAaBAMBAeTCS BPYYHYIO (IepeKAloYaTeAb pexkuMa paboTel AHadparmbi
ycTaHOBHTE Ha «Mby).
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CMEHHBIE OBBEKTHBbI

. = OCHOBHEIE xa;):::e nc-mx; —
o6beKTHBa paccTosEMe o‘?;";;i‘:;'e noAs paccrosue
B MM 3peHus (OKYCHPOBKH B M
Mup-10A 28 1:3,9 75° 0,20
Mup-1 37 1:2,8 60° 0,24
MC UnupaycTap-61 A/3 50 1:28 45° 0,30
KOnurep-9 85 1:2 28° 1,00
T'eamnoc-40-2 85 1:1.5 28° 0,80
Taup-11A 135 1:2,8 18° 1,20
IOnurep-6-2 180 1:2,8 14° 2,00
KOnurep-21A 200 1:4 12° 1,70
Taup-3A 300 1:4,5 8° 2,20
3M-5A 500 1:8 52 4,00
MC MTO-1000 AM 1000 1:10 2°307 10,00
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