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1. OBIIUE YKA3AHUS
1.1. HASHAYEHMUME (I)OTOA!THAPATA U EI'O AOCTOUHCTBA

«3eHUT-12 XP» — OAHOOGBEKTHBHBIM 3epKaAbHBIM MaAO(gopMaTHBIN ¢oToarlr-
rnapar, IIpEAHElBHﬂT-IE':HHLIH AASL PA3sAHUYHBIX AIOOHTEABCKHX CBEMOK Ha 4YEepHO-
Oeayio U 1BEeTHYIO oTonAeHKH. OH MOXeT OBbITh HMCHOAB30BAH AASI CIIEIIHAAb-
HbIX CBEMOK: DPEeNPOAYKIJHOHHBIX pabOT, CBEMKH MEAKHX I[IPEAMETOB KPYIIHBIM
IINQHOM C MAABIX PACCTOSIHUH (MHKPGCLEMKH] CbEMKH C MHKPOCKOIIOM (MHKpPO-
ChbeMKa) U Ap. -

@oToanmapaT IO3BOASIET IMPHMEHSTH CMEHHbLIE OOGBEKTHBBI C [IPUCOEANHHU-
TEeABHOHU pe3bboM M42X 1 u paGouyuM paccTosiHueM 45,5 MM.

doToanmapaT UMeeT CAEAVIOHmHe AOCTOMHCTBA:

— MNOAYAaBTOMATH4YE€CKOE 3JKCIIOHOMETPHUYECKOEe YCTPOMCTBO C H3MEpPeHUEeM CBeTa,
npomeAmero yepes o0eeKTUB (cucrema TTL), obecrieynBaeT YCTAHOBKY IPABHUAD-
HOHW 3KCIO3MIMU KaK IIPHU ChEeMKe CO IITAaTHHIM OGBEKTHBOM, TaK H IIPA HUCIIOAB-
30BAHMM CMEHHBIX OOBEKTHBOB, CBETO(MMABTPOB, HACAAOYHBIX AMH3, VAAHUHHU-
TEABHBIX KOAEI;. - | '

— CBeTdlHMecss AHOABI B BHAOHCKAaTeAe, CHUTHAAHM3HUDYIONIME O MPABUABHOCTH
YCTAQHOBKM 3KCHO3HIMH, OAHMHAKOBO XOPOIIO BHAHBI KaK IIPH IIOAHOM AEMCT-
BYIOIIEM OTBEPCTHU OOBEKTHBA, TAK M NpPU ero AvadparMUPOBAHUU!

— 3€PKAAO TMOCTOSHHOTO BH3UPOBAHHS AQ€T BO3MOJXKHOCTH HENPEPHLIBHO HAOAIO-
AQTb 3a OOBEKTOM CHEMKH AO MU IIOCA€ IKCIIOHHPOBAHUS;

— CBETOCHUABHBIH OOBEKTHB OCHAIlEH MEeXaHW3MOM = MphIramome Arladparmel,

~ ABTOMATHYECKH 3aKPBIBAIOIIEHCS HA MOMEHT cpabaThIBaHHUs 3aTBOPA;




. OCTh
_ [HOAHOCTBIO OTKpHITass Auadparma obecrieurBaeT MAKCHMAABHY IO HPZHSH-
N300 pa’keHusi, pacCMaTpuBaeMoro B BHAOHCKATEAE, YTO Ba’KHO B MOMEHT

1 Ha Pe3KOCTh;
POBaHHSA ¥ HABOAK i
__ HABOAKA HA pE3KOCTb MOJKET OCYIIECTBAATHCA Kak [0 MHKpopacTpy, T
% TH;
1 IT0 MAaTUPOBAHHOM ITOBEPXHOCTH,
| COKpa-
— omepaTHBHas YCTAHOBKA OJKCIO3WIHHA U yIpOIlleHHAs 3apsipKa HAE'.:::II;IE' p
[IafOT 3aTPAaThl BPeMEHH HA ITOATOTOBHUTEABHBIC omepaiuya IIpU Cb :
| orpa
— BCTPOEHHBIW AaBTOCHYCK IIO3BOASCT cchoTorpadupoBaThCsi CaMOMY doTorpady
CpeAM APY3€H HAHM IIOAYYHTH aBTOIIOPTPET, ! s
— CKpBITBIM 3aMOK 3aAHEM KpBIMKH, COAOKHPOBAHHBIM C FGADBKDHH O EGCTBG
IepeMOTKH, TIOBBbINIAET HAAEKHOCTb 3ANMPAHMS 3AAHEH KPBIIIKHA VA
a‘ s
paspsAKHY amnmapara; it
_ HaAMuMe IITeNCeAbHOrO IHe3Aa M IEHTPAABHOrO KOHTAKTa H%SBGAF;?; 1::?:@,&,11-
HITL AQMIIBI-BCIIBIIIKM KakK C KaOeAbHBIM, TaK H C peckabeAbH :
HEHUEM; | ..
| 7 G aTHOM
—_ 3amapamomiasi BTYAKA OOpaTHOM IEPeMOTKH YIPOIiaeT npoiecc 06p
[IEPEMOTKH IMAEHKH.
' gmee
[Tpekpe dYeM IMOAb30BATHCS doToanmnapaToM, TIIATEABHO HBYT-IHTEa }IIIaacg?ram i
OMMcaHue, KOTOpOe COAEPXHT KpPaTKylo XapakTEpPUCTHKY  (POTOAIIAP

, 4TO
OCHOBHBbIE TpPABHAA TMIOAB30OBAHUHA HM. [lpu 3TOM CAEAYeT H;IETI; BBUA Y
HACTOSIIee OIMCaHWe He SBASIETCSI PYKOBOACTBOM IIO doTorpaduu.

KoHcTpyKisg Bamero dgoTtoanmnapara MOXET HECKOABKO
M3AOKEHHOW HHU)XE BCAEACTBHE €€ TeXHHYECKOro PasBHTHA.

OTAHYATBCA OT
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1.2. VKA3AHMS 110 OFPAIIEHUIO C ®OTOAIMAPATOM

QoToanmapar — TOYHBIM ONTHKO-MEXaHWYeCKHM mnpubop. Ob6pamaiTech ¢ HHUM
Oepe’kHO, COAEP)KHTE B YHCTOTe, obGeperaWre OT YAAPOB, NBIAHM, CHIDOCTH H pe3-
KHX . [IEpENaAOB TEMIIEPATYPHL. |
~ Ecam oToamnmapar BHECEH C XOAOAA B TEMNAOE IOMEIleHWe, He CIIeIIHNTe BhI-
HUMaThk €ro M3 QyTAspa, 4TOOBI A€TaAM, OCOGEHHO ONTHYECKHEe, He 3aIOTEeAH.

OnTudeckHe AeTAaAM TPOraTh PYKaMM HEAB3S, TAK KaK 3TO MOJXET IIPHBECTH
K TOBPEXAEHHIO IIDOCBETAEHHBIX MOBepxHOcTeH. [IpoTHpaiiTe omnruyeckue mnpo-
CBETA€HHBbIE€ IIOBEPXHOCTH YHCTOM MSITKOM MaTepHed HAM BaTOM, CAErka CMOYEH-
HBIMH CHOHPTOM-PEKTH(HUKATOM HAHM 3pupoMm. I[ToBepxXHOCTH 3epkKara u (HOKY-
CHPDYIOIINX SAEMEHTOB YHCTAT TOABKO B CaMbIX HEOOXOAHMMBIX CAy4YasiX OYEeHb
MSTKOH CYXOM KHCTOYKOH, HH B KOEM CAydae He NPHUMEHSS BAAXKHBIX CPEACTB
YUCTKH.

XpaHuTe (OTOaNnapaT B 3aKPBITOM (QYTASpe, 3aKpbiBas OOBEKTHB KPBIIIKOIL.

He caumanTe 6e3 HAapAOOGHOCTHM OOBEKTHB C KaMephl, 4TOGBI He AOIMYCKATh
3arpsiSHEHHsA W IIOIIAAAHHS IIBIAM KAaK, HA [MOBEPXHOCTH OINTHYECKHUX AeTanel
OOBEKTHBA, TAK U B KaMepy. _

3apsiAKy ¥ paspsAKYy (oToanmapata JXeAaTeAbHO IIPOM3BOAMTH B IOMeIle-
HUU HMAM B TEHH, Hu30eras NpPSMBIX COAHEYHBIX Ay4Yeld HAM CHABHOTO HMCKYCCT-
BEHHOI'O OCBEeIleHHS. B3BOAWTE 3aTBOP BCEraa A0 yImopa. OTO HCKAIOYHUT IIPOIMYCK
K3AApPOB Ha IIAEHKE MPH 3KCIOHHUPOBAaHUH. |

He ocraBasHTe (oTOoammapaT cO B3BEACHHBIM 3aTBOPOM HAa AAHTEABHOE Bpe-
M$l, TaK KaK 3TO MOJXXET INPUBECTH K YXYAUIEHWIO pabGoThl 3aTBOpA.

T



He nppiTaiiTeCch Bpamarbh AHCK BBIAEPIKEK 15 TakK, uTOOBI HHAEKC 14 NMpPOXOAHA

|
B KOPOTKOM HHTepBaA€ IIKaAbl BBIAEPIKEK MEXAY {:5“001& u «B». 3ang:g:i'$ﬂ
BpaleHHe AHCKa BhIAEPIKeK NPH YCTAaHOBACHHOH CINYCKOBOH KHOINIKE B MOAOXK '

a Tak)Xe mpH padoTe aBTOCHYCKa.

[Ipy cbeMKe B MOPO3HYIO IIOTOAY HE OCTaBAsliTE anmapaT Ha DTKprTﬂMB BEEI:;
AyXe: HOCUTe ero, HampuMmep, IIOA BepXHel OAEeXXAOM, BbIHMMasi AMIIb HA BpP

ChbEMKH.
ot - T_
Tak Kak ¢QoroanmapaT — CAOXHBIH npubop, TO AWOGOHM PEMOHT H CEEE:: _
| CTBYIOIIME PEryAMPOBKH AOAXKHBI IPOM3BOAUTECA TOABKO B PEMOHTHBIX P

CKHX.

7. TEXHUUYECKUE AAHHBIE

IR I o R s eicirdi o e s 24 <36
gﬂgﬁiﬂiﬂ;ﬂ' Irlhlhl;lﬂiﬂ .................................................................... 35-MM HEplbﬂpHpﬂBﬂH;igfsl
p llllllllllllllllllllllllllllllllllllllllllllllllllllllllll "
AAUHY | DACHRM B! KACOCTEIM ...iviey oo codiifints MVRARICE oo 0 RO 6
i i i o0 i 1/900, <1 e pyam)

BIAEP I e

U AAWTEAbHAS

'|
i
i

ILUTATHBIH OGBEKTHB .........ooovvevvvievnnnnnnnnnn, . OAMH H3 OOBEKTHBOB:

! ul"eni!;:;;:-aﬁid-aln HAH «MC Teanoc-44M-4»
POKyCHOE paccTofEne, MM

......................................................................................... 58
MaKCHMAAbHOE UTHOCHTEABHOE OTBEPCTHE  ...ooooooiieeemrieeiees s 1:2
Ilikara AmadparMsi ........ DAl SR P e B R e L L e or 2 A0 16
ISINRNG . PACCTORBRE, MU .00l oLl L e o or 0,5 A0
Pe3p60B0€ COCAHHEHHE OOGBEKTHBA € KAMEPOM ........o.ooooovveeeeieiieiineereiiinn) M42<1
IIprcoeANHHTEABHBIE pa3Mepbl ONpAaBHI:

HOACCRETOMBARTD | & it sk o o S i O 0 MS52><0,75

MOACIMBOMANREEN (o 0000 L RO BRI L o R e T R L TR 54
PasMep mOAsL H300pA’KEHHST BHAOMCKATEAT, MM ...oooooorvonieeeereireeee o) A e 20°< 28
YBEAHYEHHE OKYASAPA, KPAT ................cee..... T PR e IS S 4,3
Pabouee PACCTOSTHHE KAMEPBI, MM .......c.oovviiiimmisieeeeimeeeeeiseeeeeseseees e eeeeee e e e e, 45,5
[IpucoepAHHHTEABHBIE pa3Mepbl .
rHe3Aa MTAaTHBHOIO COEAHMHEHHS ................. R L S L 1/4”
FaGapuTHble pasMmepbl anmapata 6e€3 DYTAAPA, MM .....cooooovvveverveeennninns 136 <98 < 97
HalbstRenne mETABRER, B ' i R e e S 3 (2X1,5)
MU CTOYHHKH nUTaHHA .... R E I R A L no 2 3aemMeHTta THma Mbdanropu A386,

| - Ceiixo SB-B8, CII-32 u T. m.
o sl e NSRRI LRI SRR S N B AR SR S S D S ) S T R ST HRE A 0,95

ABTOpCKUE CBUgeTeAbCTBA:
Ne 102683; Ne 150360; Ne 153652; Ne 178682; Ne 366447; No 476534: Ne 1247817
7



3. YCTPOVICTBO ®OTOAIIIIAPATA

OcCHOBHBIE Y3ABI M A€TaAMW (poTOaANmapara rokasarbl Ha pHuc. 3.1—3.6

psiyar aBTOCHYyCKa

KHOMKA BKAIOUYEHHSA
aBTOCHYCKa

MTEHCeABHOE  THE3A0
AA#A AaMIIbI-BCHBINIKH

Cii VCKOBasi KHOMKa C

rE€3A0OM MNOA TPOCHK

ofoiMa AAf Kpenae-
HHA AaMIObI-BCHOBINIKH
APYrax d¢oronpH-
HaAAE>KHOTTEe H

VIIKO AAfl KpEenAeHHSA
peMHS K (poToamnapa-

TY
00OBEKTHB

10

i1

12

13

14

15

16
17

PYKOATKa OOpaTHOH
NepeMOTKH MNAEHKH

roAOBKa oOpaTHOH
NEepPEeMOTKH MNAEHKH

NOBOAOK AHMOa cyer-
YHKa Kappos

HHAEKC CUYe TYMKA KaA-
poB

AHMO CYETYHKa KaA-
POB CO HIKAaAOH

pblyar B3BOAA 3aTBO-
Ppa H TPAHCHOPTHPO-
BaHHS NACHKH

HHAEKC BBIAEDIKKH

3aTBOpa

AHCK BBIAEDIKEeK 3aT-
BOpa

3dI[MTHAsT HaKAaAKa

HHAEKC CBeTOYYBCT-
BHTEABHOCTH NACHKH

Puc. 3.2



19 18

18 — rme3p0 Kaccersl
19 — NOBOAOK KacCCeTHOH

KaT YIIKH

20 — 3arAymikKa rHe3Aa AAY

10

-

Oarapen >AeKTpONHTaHHS

Puc. 3.3

24 23 22

21 — OKYASIp BHAOHCKaTeAs

22 — 3aAHNs KpbIMKa Ka-
Mephl

23 — mpHeMHas KaTymkKa
24 — 3y0bs MEpPHOrO BaAHMKa

—

Puc. 3.5

Puc. 3.4

25
26
27
28
29
30
31
32
33
34

Fr’EAUOC-44M-4

32313029 28 >34 33
Puc. 3.6

3amajpamas BTYAKa OOparHoH mNEepeMoOTKH
AHCK CBETOYYBCTBHTEABHOCTH NACHKH
IIKaAd CBETOYYBCTBHTEABHOCTH NMACHKH
KOABI0 KpPEenAeHHA O0BbeKTHBA
mKaAa AHacgparm
IIKaAd TAYOHHBI pPe3KOCTH
MKaAa AMCTaHIHH
(POKYCHPOBO YHOE KOABIO
KOABIO YCTAHOBKH 3HAa4YeHHH AHadparMsr
TOAKATeAb
11



4. IOPIAOK PABOTHI C ®OTOAIIITAPATOM
4.1. BAPAAKA OOTOAIIIMMAPATA

BcTaBbTe B anmapaT SAeMEHTHI MHUTAHUS, AAS YETo: IIOBEPHUTE 3arAymky 20
IPOTHB XOAQ 4YaCOBOM CTPEAKH TaK, YTOOGBLI INAWI] PACIOAOXKHACH TOPHU30HTAAB-
HO, CHHMWTE 3arAYHIKY C rHe3Aa U M3BAEKHUTE HCIOAB30BAHHLIE JAEMEHTHI, €CAH

OHM HMEIOTCA. BAOXHUTE B TIHE3A0 HOBBIE SAEMEHTHL Ka>kaAblll 3AeMeHT BKAAABI-
BaWTe 3HAKOM «-» HApPYXYy (BBEpX).

3aKpOUTEe THE3A0 3arAyIIKOH, pPacCIOAOKHUB IIAWI[ II0 TOPHM3O0HTAAH, M IOBEP-
HUTE €€ II0 XOAY YacOBOU CTpeAKHM Ha 90° Tak, YTOGBI IIAMII PACIIOAOXKHUACS
BEPTUKAABHO. |

[IpoBepbTe, paGoraer AM cBeTOBas HHAUKALHSA, AAS Yero, TASIAS B OKYASD
BUAOHUCKATEAS], HA’)XMHUTE CIIyCKOBYIO KHOIIKY 4 AO OIIYTHMOroO yropa. EcAm cse-
TOAHOABL (OAWMH HAM 00a) CBETSATCS — SAEKTPONHTaHHE paGoTaer HOPMAABHO.

3apsikauTe POTOANIIAPAT MAEHKON CAEAYIOUIUM o0Opasom:
d) OTKMHYB PYKOATKY OOpaTHOM IepeMOTKH 8, OTTIHHTe BBEDX AO YyIOpa ro-

Puc. 4.2 Puc. 4.3

AOBKY OOpaTHOM NepeMOTKH 9. 3apHASl KPBIIIKA AOAJKHA HPH 3TOM OTKPBITHCH;

0) BAOXHTE KacceTy C IA€HKOU B THe3A0 18;

B) ONyCTHTE TOAOBKY OOpAaTHOHM IEpeMOTKH 9 BHM3 A0 (UKCAIlUH, CAerka Iio-
BOpa4YMBasi, €CAU HAAO, YTOOBI 'IIOBOAOK KaTyllkud 19 BOmIEeA B Kaccery;

r) BBITSIHHTE & 3aMPAaBOYHBIM KOHEI] IIA€HKM M3 KacCeThl IPUMEPHO A0 Kpas
KaMephbl, BCTaBbTE€ €ro B I1a3 IPHEMHOM KATYIUKH 23, IPU 3TOM CAEAHTE, 4TOOBI
3y0 MepHOro BaAWKa 24 BOIIEA B Iep(OpPAlMOHHOE OTBEPCTHE NIACHKH;

A) 3aKpOHWTe 3daAHIOIO KpBIMIKY 22, NPUKaB €e MAOTHO, 4YTOObI cpaboTan 3aMoOK;

€) AASL IIOAAYM K KAAPOBOMY OKHY HE3aCBeYEHHOM IIA€HKM ABA’KAbl B3BEAHTE
U coycTuTe 3arBOp. [lepea BTOPBIM CIIYCKOM 3arBopa ycranosure «0» AuMOa
cYeTynKa KappoB 12 -nporidB uHHAeKca 11, Bpamass AMMO 3a KOPOTKHH IIO-
BOAOK 10, BRICTYHAIOIIMUUA HAA €ro MOBEPXHOCTHIO,

‘Ecam maeHka B KacceTe HaMOTaHa NAOTHO, TO IIPH B3BOAE 3aTBOPA TOAOBKA
oOpaTHOH mnepeMOTKH OyaeTr Bpamarbcsd. [Ipd HEIIAOTHOM HAMOTKe IIA€HKH Ha
[IEPBLIX KAaApPAaX FOAOBKA BpPAIllaThCsl He OyAerT; -

Puc., 4.4 Puc. 4.6
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) YCTAHOBHUTE 3HA4YeHHe CBETOYYBCTBUTEABHOCTH 4.2. VCTAHOBKA BBIAEP)XKH
3apSA)KEHHOM B aIlapar IM[AEeHKH IIOBOPOTOM |
AuUcCKa 26 A0 coBMellleHHsi COOTBETCTBYIOIIETO
YUCA& CBETOYYBCTBUTEABHOCTH C HHAEKCOM 17,
ONIYyTHUB IIPH¥ 3TOM (DUKCAOUIO AHCKA.

[ToMHHUTE, UYTO HENPaBUABHO YCTAHOBAEHHOE
AMCKOM 26 3HadYeHHe CBETOYYBCTBHTEABHOCTH
IpUMEHsIEMOX IIAEHKH IIPUBEAEeT K ONMIMOOYHOH
3KCHO3UIUH.

Hdﬂepnme AMCK “hIpepXek 15 Tak, qTOOBI
BLIOpaHHOE 3HaYeHHe BbIACPKKH YCTaHOBHUAOCH
IPOTHB WHAEKCA, PACHOAOXKEHHOTO HA BEpXHEM
muTKe anmapaTta. [Ipm 3TOoM Bbl OIIyTHTE dukca-
a0 AUcka. Lludpsl Ha IIKaAe BBIACPXKEK 000-
3HAYAIOT BLIAEPKKH 3aTBOpa B COOTBETCTBYIOIIHX

- AOASX CeKyHABI, «B» — BBIAEDXKY OT PYKH. Bbi-
O4YKH, PpacImOAOXeHHble Ha AHCKe CBETOHYYB- Aepxka 1/30 ¢ oBo3HauEHa 3HAKOM «30-X», «X»
CTBATEABHOCTH TIA€HKH, IO3BOASIIOT YCTAHAaBAHMBATh MPOMEXYTOYHBIE 3HAYEHHA

-

o3HayaeT, uTO 3Ty BBIAEPXKKY YCTAaHABAMBAIOT Puc. 4.8
IIpA CHEMKE C AQMIIOM-BCIIBIIKONU. YCTAaHOBKA -

BHIAGDJKKH BO3MOXKHA AO M TIOCAe B3BOAA 3aTBOPA. [Ipu cwreMke Ha «B» 3aTBOP
GyAeT OTKpHIT, MOKa Bbl yapep)XuBaeTe KHONKY CIycKa saTBOpa 4 Haxkarou. [lo-

CBETOYYBCTBUTEABHOCTH COTAACHO TabAunIE.

TABAULIA 3HAYEHUU

CBETOUYYBCTBUTEABHOCTU TIAEHOK AVYeHHEe AAWTEABHBIX BBIAEPXXEK OCYIIECTBAACTCS MyTeEM duKcanmuu HaXXaTOH
KHOMKH ITOBOPOTOM NPOTHB XOAd YaCOBOH CTPEAKH A0 ymopa (monoxenue «T»).

O6o03HaueHHe HA IIIKAA€ CBETOYYBCTBUTEABHOCTH INAEHKH ¢ Mo HcTeueHWH HEOBGXOAMMOTrO BpeMEeHH 3JKCIIOHHPOBAHHUS IOBEPHHMTE KHOIKY
025 e 90 00 £ 200 oy 400 : cmycka 4 06GpaTHO, B. CpepHee IOAOXKeHHe, W ormycrure ee. Ilpu 5TOM 3aTBOP

ITOCT/ISO 16 20 25 32 40 50 64 80 100 125 160 200 250 320 400 500 640 3akpoeTcsi. AASL BBIAEPKEK OT pPYKH nerecoo6pa3HO TPUMEHSITh CITyCKOBOH

DIN iy 1415 167471819 20 @1 22123 24 254 2b | 27 28 29 TPOCHK, KOTOpHIM BBUHYMBAETCS B pe3b0y CIIYCKOBOH KHOIKH. Armapar T10pH
- 3TOM CAEAYVeT YKpPeNAsaTh Ha IITaTHBE.

14 - 15




4.3. YCTAHOBKA AUA®DPATMBI

BriOpaHHOe 3HayeHHe AWadpparMbl OOBEKTHBA YCTAHOBHTE I[IPOTHB HHAEKCA

IIOBOPOTOM KOAbBIIA YCTAHOBKH 3HA4YeHMH Auadparmbl 33.

YCTaHOBKAa AMa(dparMbel NpH CbeMKe C aBTOCIYCKOM HMeeT HEeKOTOphle O0COo-

OeHHOCTH, O 4YeM cKa3aHO B paspene «DororpadupoBaHHe C aBTOCIYCKOM)Y.

4.4, HABOAKA HA PE3KOCTbD

Puc. 4.9

16

BupouckareAr doToamnmapara UMeeT AUH3Y
Dpeneasi 35, B cepeAMHE KOTODOW HAXOASITCS ABa
YCTPOMCTBA HABOAKH HA PE3KOCTh! MUK PO -
pactp 36, paclIOAOXXEHHBIH B CEepepAUHEe TIOAS,
H KOABIIEBOE€ IIOA€ MATOBOU TMIOBepxHOcCTH 37.

HabAmopass 3@ OOBEKTOM CHEeMKH, BpalleHHEeM

(OKYCHPOBO YHOTO KOABIIAa AOOGeHTECh HAMAYYIIEH

PE3KOCTH H300pa>keHHsT Ha MHUKpopacTpe 36 uAH
B KOABIIEBOM IIOA€ MATOBOMU IIOBEPXHOCTH. AAS
AOCTHIKEHHSI HAUAYHIIEHM pPe3KOCTU HABOAKY DPEKO-

MEHAYETCS IMIPOU3BOAUTHL IIPH ITOAHOCTBIO OTKPITO M
Auadgparme.

#

Hauaydias pe3kocTb MOAYYAETCs, KOrAd HU300parkeHre BUAHO OTUETAHUBO, 6e3 sB-
A€HUH psaOU3HBI B IIOA€ MHUKpopacTpa. [lonemM MaToBOM MOBEPXHOCTH MOAB3YIOT-
CSl IIPEMMYIECTBEHHO IIPH MHKPO- H MAakKpOCHEMKAX HAM MPU MAaAAbIX OTBEPCTHUSIX
AHaparMel, KOTAa MHKPOPACTP VTPAa4YHBaeT CBOK YYBCTBHTEABHOCTh, HasecTu
Ha Ppe3KOCTbh MOJXXHO M He TASASL B BHAOWUCKATeAb. AAS 3TOrO HYXXKHO, Bpalmas
(DOKYCHPOBOYHOE KOABLO 32 U NMOAB3YSACH MIKAAOU AMCTAaHIUM 31, YCTAHOBUTH IIPO-
TUB OOABIIOTO HWHAEKcAa MmKaAbl 30 3HaUEHHE pPACCTOSHHUS OT CHHMAeMoro o0bhex-
Ta AO TIIAeHKH. MaabIM HHAEKCOM, OOO3HA4YeHHBIM AATHHCKOM OVKBOM «Rw,
IIOAB3YIOTCHA IIPA ChEeMKe Ha HH@MpPAKpacHbid dotoMarepuai. Ecaum Bbl, cHHUMasg Ha
WH(PAKPACHBIA MaTepHhaA, HABEAW Ha pPe3KOCTh [0 MUKPOPACTPy HUAHM MATOBOM
[IOBEPXHOCTH, CAEAAUTE IMOIIPaBKy, YCTAHOBUB IIOAYYEHHOE 3HAYEHHE ANCTAHIIMHU
IIPOTHB MAAOI'0O MHAEKCa, 0O03HA4YeHHOTO OYKBOHM «R»,

[TocAe HABOAKHM Ha pPE3KOCTh, ITOAB3YSCh mKaraMu 30 u 31, MOXKHO ompeae-
AWUTH PACCTOsIHHE OT IIA€HKH AO0 IIepepHed U 3ajpHeM TIpaHHI] pe3ko wusobpakae-

- MOro ImpocTrpaHcTBa. Hampumep: OOBEKTHB CPOKYCHDPOBAH HA paccTosgHue 3 M,

d 3Ha4YeHHe AHMadparMbl, ¢ KOTOPOH OYAET IIPOHU3BOAMUTHECS CHEMKA, PABHO «8».

B 3TOoM cayyae Ha 1mKaae 31 npoTtuB ABYyx mudp «8» mkaabl 30 MOXHO IIpoO-
4yecTh, 4TO u300parkeHue OyaeT pe3rkum oT 2,3 Ao 4,5 M.

IlpuMepHble TpaHULIBI TAYOHMHBI PE3KOCTH IIPU AAQHHOM VYCTAaHOBAEHHOM KOAbD-
oM J33 3HAuUeHHH AMAPpParmMbl MOJKHO OMNPEAEAUTh U BU3YAABHO.: AAS 3TOTO
HY>XHO IIOCA€ YCTAHOBKH 3HA4YeHUA AuadparMbl 3apuadparMupoBaTh OOLEKTHUB
Ha>KaTHeM KHOIIKH CIIYyCKa AO OINYTHMOIO YHIOpa, M, TASAS B OKYAYID BHAOHCKA-
TEeAs, OLEHHUTh PEe3KOCTh U300pa’>keHHus B paMOHe MATOBOTO KOABIIA.
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4.5. YCTAHOBKA 3KCITO3ULIUX C IIOMOIIBIO
YKCIIOHOMETPUYECKOI'O YCTPOVICTBA

IToryaBTOMaTH4YeCKOe 3KCIIOHOMETPHYEeCKOe VYCTPOMCTBO anmapara H3MepseT
CBeT, IIpOIIeAlIHd B Kamepy CKBO3b O0O0BeKTHB (cuctema TTL). B pesyabTare
3TOr0 BBI MOJXXeTe, OonepHUpys 3HAYEHUSIMUA BBIAEPXKH HMAM AHadparMsbl, C BBICO-
KOH TOYHOCTBIO YCTAHOBHUTHL 3SKCIIO3UIIUIO B 3aBUCHMOCTH OT SPKOCTH OOBEKTa

Puc. 4.10

CbeMKH ¥ CBETOUYYBCTBHTEABHOCTH INpHMeHsieMoro ¢goroMmaTrepdara. ITO AOCTOHH-
CTBO MOAHOCTBIO COXpaHsieTcs W TpH paboTe co CMEHHBIMH OOBEKTHBAMH, CBe-
TODHUABTPAMH, HACAAOYHBIMU AWH3AMH U YAAHMHUTEABHBIMH KOABIIAMH.

IT'ASIAS B OKYASIDP BHAOMCKATEAsl TakK, YTOOBl Xopomo ObiAa BHAHA BCS €ro Kaa-
poBasi paMKa, HaKMHUTE CIIYCKOBYIO KHONKY 4 AO OIyTHMOro ymopa, HO HE AO
cpabaThIBAHHUSA 3aTBOpPA, €CAM OH B3BEAEH, U YAEp)XHUBAUTe KHOIIKY B TAaKOM IIOAO-
JKEeHHUH.

18

B mnpaBOoM wacTH BHUAOHUCKATEAS -BUAHBI CBeTsIIHecS AHOABI. EcAM cBeruUTCs
BEPXHAU AMOA — DKCIO3UI[US U3OBITOYHAS, €CAH CBETUTCS HUKHHUN AUOA —
HEAOCTATOYHAA.

Bpaiasi kKOABIO YCTAaHOBKM AHadparmbl 33 HMAUM AHMCK BhIAEpKeK 15, ApAoGeii-
TECh MOMEHTAa, KOrapa o0a AHMOAQA MHUrarmT. OTO COOTBETCTBYET Hauboaee TOYHOMY
COYETAHHIO BBIAECPXKXKH H AHMa@parMsl AAS MOAYYEHHUS IMPABHUABHOM 3KCIIO3HUIIHUM.

OAHAKO, eCAH OAHOBpPEMEHHOE MHIaHHE ABYX AMOAOB HE AOCTHraeTcsi M Iepe-
KAIOYEHHE BBIAEDKKH HAH AHAPparMbl MEXAY ABYMS COCEAHWMH 3HAYEHUSIMU
[IPHBOAHT K II€EPEKAIOYEHHIO CBEYEeHHsSI C OAHOI'O AHMOAA Ha APYroM MOJKHO OCTa-
HOBHUTBCS HAa OAHOM M3 3THX 3HAYeHHHA. B 3TOM cAyuae BKCIO3UIIUAS IIpaKTHYe-
CKH, C AOMYCKAeMOM CTeleHbIO TOYHOCTH, OYAET IPaBUABHOM.

4.6. POTOIPAOPUPOBAHMUE

[IpoBeass mpepABapHUTEAbHBIE OINEpanuyd MO IIOATOTOBKE boToanmapata K ChEM-
Ke, B3BEAUTE 3aTBOP U, YOEAMBIIHCH B IIPABHABHOCTH HABOAKHA Ha PE3KOCTb, YCTa-
HOBKH OKCIIO3MIMM M KOMIIOHOBKH KaApa, IIAABHBIM HAXXaTUEM CHYCKOBOM KHOII-
KH IIPDOU3BEAUTE CHEMKY. _

[TOMHHWTE, 4TO pe3koe Ha)kaTHE CIIYCKOBOM KHOIKH HEU30eKHO IIPUBEAET
K B3APArMBaHUIO (QoOToammapara B MOMEHT OSKCIOHUPOBAHHUS KaApa, 4YTO MOJKeET
YXVAILIUTE CHUMOK H3-3a CMasa u3obparkeHus.

Ecau Bel cHMMaeTe CO IITAaTMBA C OYE€Hb AAMTEABHOM BBLIAEDKKOM, YCTAaHOBH-
T€ AMCK BBIAED)KEK 15 Ha «B» ¥ mocae HakaTusi COyCKOBOM KHONKHU 4 (3aTBOP
MPDEABAPUTEABHO AOAJKEH OBITH B3BEAEH) IIOBEpHHUTE €€ IIPOTHB XOAAa YacOBOM
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CTPEeAKH A0 ymopa (moaoxxkeHwe «T»). [Io OKOHYaHHH BBIACPI)XKH MOBEPHHUTE KHOII-
Ky OOpaTHO, B CpeAHee TOAOXKeHHe, H OTNYCTHUTe KHONKY; NPH 3TOM 3aTBOP
3aKpOeTCs.

[lpu doTorpadupoBaHuM OOBLEKTOB CBEMKHM METKHM HAa CIYCKOBOH KHONKE WU
'Ha muTKe (MeXAy HHAeKcaMu «T» ¥ «V») AOAXKHBI OBITb HA OAHOW AWHHH. -

|

4.7. PABPSIAKA ®OTOAIIMIAPATA

Koraa cYeT4ywmK KaApoOB orcudTaer 36 KappoOB,
mepeMoTaiiTe TNAEHKY 00parHo ‘B KacceTy. Aad
ITOrO: | - .

a) CIYCTUTE 3aTBOP, HA)KaB CIOYCKOBYIO KHOMNKY 4;

0) Ha’KMHUTE BTYAKY 25 BHU3 A0 YIIOPQ;

B) OTKMHBLTE DPYKOSATKY 8 M BpamjanTe II0 HaIpas-
A€HMIO CTPEAKH AO CpbIBa IAEHKH C IPHEeMHOH
kaTymkua, CrapalTech BpalllaTh PYKOSTKY IIAaB-

L] _ HO, ©6e3 CHABHBIX PBIBKOB H H€ CAHIIKOM

Puc. 4.11 ObICTPO, dYTOOBI U30E€XKATh IOABAEHHUS CAEAOB

CTATHYECKOTO DAEKTpPHYecTBa HA IINEHKE;

r) BBITSHUTE TOAOBKY OOpaTHOW MEepeMOTKH 9 A0 yIopa, OTKPOMTE 3aAHIOIO KPBIMI-
Ky M U3BAEKHUTE Kaccery,;

A) IIOBEpHUTE phluar B3BoaAada 13 u, IpUAepXHBas MaAblieM 3yObS MEPHOIO BAAH-
Ka 24, ybepUTeCh, YTO NOCAEAHHUN BKAIOYHACH.

Ecau mpu paspsipke ¢poroarnapara y Bac OyAyT 3aTpyAHEHHS B HA’KAaTUU BTYA-
KM 25, PEKOMEHAYEeM MPEeABApPUTEABHO Ha’)XaTh CITYCKOBYIO KHOIIKY 4 AO OLYTHMOTO
yIIopa M YCTAHOBHUThH ee B mOAOKeHHe «V». Ilocae rmepeMOTKH MAEHKH KHOIKY 4
BO3BPATUTE B UCXOAHOE IOAOKEHHEe.
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4.8. DOTOTPA®UPOBAHUE C ABTOCIITYCKOM

 Tlpu dororpac¥poBaHMM C ABTOCIYCKOM YCTa-
HOBHUTE armapaT Ha IITATHUB, IIOCAE Yero:

a) HaBepUTe Ha PE3KOCTh;

6) ycraHoBUTe AMadparMy ¥ BBIAEPXKKY,

B) HAJKMHUTE A0 OULIYTHMOro ymnopa KHOIIKY CIIycC-
Ka 4 ¥ MOBEpHHUTE €e IO XOAY 4YaCOBOH CTpEeA-
K1 (moAoskeHue «V»). Hakarne U TIOBOPOT
KHOIIKH CIIycKa TpebyeTcd AAS AHAdparMupoBa-
HUs OGBEKTHBA BPYUYHYIO, TaK Kak IpH pabore
C ABTOCIYCKOM AHadparmMa aBTOMATHYECKH HE
3aKphbIBAETCH.

Puc. 4.12 r) B3BEAUTE 3aTBOP; y
A) B3BEAHUTE MEXaHM3M AaBTOCIIYCKa, NOBEPHYB pbIvar 1 BHM3 A0 VyIopa,

€) Ha’)KMUTe KHOIIKY BKAIOYEHHS AaBTOCIHYCKa 2 H 3afiMHTE HaMe4dYeHHOe MEecCTO

nepep OOBEKTHBOM. 3aTBOp QoToammapara CpaboTaeT He paHee HeM Hepes o)
’K) IO OKOHYaHMM pabBOTHl C ABTOCIYCKOM KHOIIKY CNyCKa 4 BEpHUTE B HCXOAHOE
[IOAOJKEHHE.
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4.9. POTOTPAOUPOBAHHUE C AAMITION-BCITBIIIKON

22

Puc. 4.13

3aTBOp B oToanmapaTre CHHXPOHHU30BaH C pa-
OOTOM MMIYABCHBIX 3AGKTPOHHBIX AAMII-BCIIbI-
mek (X-CHHXpPOHH3alMs).

AASL COEAUHEHUSI C AAMIIOM-BCHOBLIIMIKOUA B ¢o-
TOArmapaTe HMeeTcs INTeIce AbHOe THe3p0 3, pac-
IIOAO>KEHHOE Ha INepeAHEM CTeHKe KaMephl.

KoncTpykuus (oToanmapara npepAyCcMaTpHBa-
eT TakyXe 6OeckabenbHOE COEAHMHEHHE C AaMIia-

MU-BCIBIIIKAMH, PACCUYUTAHHBIMH Ha TaKOe COEAHM-

HEHHE.

AASL 3TOrO HA KaMepe HMeeTcs o6oiima 5.

Ilepep YCTAaHOBKOHM AQAMIBI-BCIBIINIKM HAa Kame-
PY HY>XXHO K3 OOOMMBI § BBIHYTH 3aIlATHYIO Ha-
KAAAKY 16.

AASl CBEMOK C AaMIAMH-BCIBIIIKAMH HYXHO
yCTaHaBAMBaTL BhIAepXkKY 1/30 c.

Auacdparma OTpEAEAsieTcsl B COOTBETCTBHU C
YKasaHUSIMH, MMEIIIMMHUCI B PYKOBOACTBE IO
KCIIAYATAMU HA AAMITY-BCIIBIIIKY.

4.10. PABOTA CO CMEHHBIMUA OBBEKTHBAMMA
U CBEMKA C BAU3KOI'O PACCTOAHUA

doToannapar AOTMYyCKaeT HUCMOAB30BaHUE
CMEHHBIX OOBEeKTHUBOB C TPUCOEAHMHHUTEABHOH
pe3bbor M42X 1 u pabouum paccTosHHeM 455 MM.

O6meKkTUBLL ¢ HHAeKcoM «MC» HMeE T MHOTIO-
CAOMHOE TMPOCBETAfAIONIEE I[IOKPBITHE ONTHYECKHX
[IOBEPXHOCTEH, KOTOpoe obecrnedyuBaeT IMOBbBILIEH-
HYIO CTeneHb YCTpPpaHeHHs pedAeKcOB .(OpPEOoAOB, .
OAMKOB M CBETOBBIX MfTeH) npH doTorpadHapo-
BaHHH MPOTUB CBeTa C OOABIIMM IIEpenapoOM B OCBe-

Puc. 4.14 IIIEHHOCTH O00OBEeKTa M YAYUYIIAeT IBeTonepepauy.

[Ipy OTCYTCTBUH B CMEHHOM OOBEKTHBE MeXaHM3Ma MNpbIraloumen AnacdparMsel
ynpaBAeHHe AHadparMoy OCYIIECTBASETCS BPYYHYIO. |

[Ipu paGore ¢ AAMHHOMOKYCHBIMM OOBEKTHBAMH BO3MOXHO He3HAaYHUTEABHOE
Cpe3aHHe AeBOro M MpaBoOTo Kpaes Kappa. '

C mnoMOmbI0O CHEIMaAbHOMW YCTAHOBKM (poToanmapaToM MOXKHO BBIIOAHHTD
DENPOAYKIIMIO uepTe’ka, PpyKomucd, ¢ororpadun. AAd 3TOro MOAB3YHTECH
VYAAHMHUTEABHBIMH KOABIJ@AMH, KOTOpbIeé YCTAHABAHMBAIOTCA MEJXAY KOpIycoM
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KaMepbl U OOBEKTHUBOM. AAS TOAYYEHUS HYKHOro macimradba ChbeMKH IpHMEHS-
eTCsd OAHO MAM HECKOABKO KOAEIl, | |

YAAMHHUTEABHBIE KOABIIA, HMeEIOIMHEe TOAKATEeAb, HCIIOAB3YHUTE C OOBEKTHBAMH,
B KOTOPBLIX HET IIEpEeKAIOYAaTeAs Ha PY4YHOM peXXHUM YCTAaHOBKH AHadparMel (Ha-
npumep «I'eanoc-44M-4»).

Koabpta 0e3 TOAKaTeAe€H HCHOAb3YHTE C OOBEKTHBaMH, B KOTOPBIX Auagpar-

Ma - YCTAaHABAMBAETCS BPYYHYIO (IepeKAlodYaTeAb peXuMa paboTsl AuadparMel
YCTAHOBHUTE Ha «Mb»). '
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CMEHHBIE Ob'BbEKTHBbI

OCcHOBHBIE XapaKTepHUCTHKH

Coguextsa | pacesomme| 0T | Goa | pacoromeme
B MM 3peHusi | (POKYCHPOBKH B M
Mup-10A 28 bed.5 705 0,20
Mup-1 37 1:2,8 60° 0,24
MC UspycTap-61 A/ - 50 1:2:8 45° 0,30
IOnutep-9 895 L2 28° 1,00
'eanoc-40-2 85 11,5 28° 0,80
Taup-11A 135 1:2,8 18° 1,20
IOnuTep-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 7 4 4,00
MC MTO-1000 AM | 1000 2°30" 10,00

140,
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