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UHCTPYKIUS K MOJIb3OBAHHIO

‘ Hacrosmas HHCTPYKLHSI COAEPIKHT TOJBKO KparT-
koe onucaaue (oroannapara P H OCHOBHHIE!
npaBuiia MOJAb30BaHHS HM H HE MOXKET CJYXHTb
pykoBoacTBoM mo ororpadun.

[Npexae ueM HauaTb MOJIb30BAaThesi (hoToamma-
paToM, TINATeJNbHO H3yJHTE MNOPAAOK paboTh MO
HacTosLIeH HHCTPYKIHH. :
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IMperensnn ma Qoroanmaparsl, MONBEPraBIIHEcs
pasbopKe, 3aBoOM He MPHHHMAIOTCS.

3aBon NPOHM3BOIHT HenpaBieHHe (hoToammapara,
€CJIH CKpPbITa9 HEHCMPAaBHOCTL OOHApyXKeHa B Teye-
HHe 6-MecsiyHOro rapaHTHIHOTO CpoKa cO JAHS €ro
IOPHOOPETEHH H TOJNBKO [MOCHE [OpeaBapPHTENLHOTO
IHCbMEHHOTo 3amnpoca.

[lpn ornpaBke Ha 3aBOj HeHCHpaBHOro (oTO-
annapaTa K HeMy 0O0s3aTejbHO JOJXKEeH ObIThb MpH-
JIOXGEH TacmopT ¢ OTMETKOH MarasuHa O BpPEMEHH
€ro MpoaaKH.

HekomnaexkTHble (poTOaNnapartsl 3aBOAOM B PeMOHT
He MPHHHMAIOTCA (KOMIVIEKTHOCTb yKasaHa B MaCHOp-
Te ¢oroannapara).

DOTOAIIITAPAT ®3/

Qoroannapar DI — onuH U3 COBpPEMEHHBIX
MaJo(hopMaTHEIX annaparoB Aas (ororpadupo-
BaHHs HAa HOPMaJbHYIO 35 MM KHHOIUIEHKY.

®oroannapar PIJI sABAgETCS  yHHBEPCAJib-
HBIM annapaTtoM, I[O3BOJSIIOIHUM IPOH3BOAHTE
CaMble pasHOOOpas3Hble CBEMKH — KaK MOMEH-
TaJbHO, C PYK, TaK H C BbJIEPKKOH, CO IuTa-
tuBa. OH npHMeHsieTCsl TNPH CBhEMKE apXHTeK-
TypHl, TeH3axKeH, >KAHPOBBIX CILEH, TOPTPETOB,
CHOPTHBHBIX MOMEHTOB H T. .

Qoroannapar ®I]] npexpnasHaven g (porto-
JIOOHTENBCKONH H  HpO(eCCHOHANLHOH  ChEMKH
C TOCHENyIOIHM H3TOTOBJIEHHEM CHHMKOB Ha
(oTobymare, IpH TIOMOHIH (HOTOYBETHYUTEJISL.

TEXHUYECKAS XAPAKTEPUCTHUKA

Pasmepn HeratuBa — 24 X 36 M.
3apsajaka kacceThl— 1,6 Merpa, Ha 36 CHHMKOB.
3aTBOp — IITOPHBIA, C BBIAEPXKKamu: B (BbER
InepxkH ot pyku), 1/25, 1/60, 1/100, 1/250 u
1/500 cekyHabI.
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O6wextuB  «Mugycrap — 10» — OTHOCHTEJIbHOE
orsepcthe 1:3,5, (OKyCHOe pacCTosHHE 50 MMm.

JluanasoH CheMKH—OT 1 MeTpa 10 O0ecko-
HeyHoCTH (00).

BujoncKkaresb — ONTHUECKHH, I 00BEKTH-
BOB C (hoKyCHBIM paccTosinneMm 50 MM.

JlanbHOMEp — ONTHUECKHH, ¢ 6asofi 38 MM.

[lpu 3aBofie 3aTBOpA ONHOBPEMEHHO MpOHC-
XOAUT TOJa4ya TUIeHKH JUIs OUepefHoil CBHeMKH
W [epeMellaeTcs Ha OJHO NeJIeHHE CUeTYMK CHs-
TeIX KafpoB. OJIHOBpEMEHHCCTh 3aBOJa 3aTBOPA
§ [Ojaud IJIeHKH OGecrneydBaeT OBICTPYIO HOJ-
FOTOBKY amnmnapara K ChbeMKe H HCKJIOYaeT OLIH-
GOUHYIO TIOBTOPHYIO CBEMKY Ha SaCHSITHIH Kajp.

MexaHH3M BO3BpaTa 3acHATOH IUIEHRH B Kac-
CeTy HeJaeT BO3MOJKHOH Tmepesapsiiky ammapara
ApYro¥i Kacceroi, CO CBEXKHM 3apsjiOM IJICHKH,
IpH OOLIYHOM, HE OYEHb SIPKOM OCBElleHHH.

Konctpykuuss (yTispa JaeT BO3MOXKHOC Th
NpOM3BOJHTL CHEMKY C PyK U CO INTATHBA, HE
BLIHAMAS anmapaTta u3 (Qytaspa.

TaGaput (oroannapata B (yTisgpe, B Hepa-
Gouem moaoxkenun: 70X90X 150 mm.

. Bec anmapata c (yTaspoM, BKJOYasd 3apsi
mieHkn — 830 rpamMMOB.

YCTPOVMICTBO ®OTOATITIAPATA
U NPABWJIA OBPAIIEHMS C HMM

1. Kak BoIHYTHL (poTOannapar
3 (pyraspa
OrcrerHuTe KHONKH ¥ OTKPOHTE  KPBIIIKY
¢yrasipa. BpamenueM raiks Ha JOHBILKE hyT-
Jisipa BBLIBUHTHTE BHHT, npenoxpanswomui  (hoTo-
anmapar oT BhmajgaHus u3 Qyraspa. OcBob60o1HB

. anmnapat | B3sBIIHCD, KakK ToKazaHOo Ha pHC. 1,

BLIHbTE anmapar H3 (Qyrispa.

Puc. 1



B rafike, NpelOXpaHsiOUmeH €e OT CJydYaiiHbIX
HAMKaTUH.

BoikJgpouyaTeab MeXxaHH3Ma SaTBO-
pa— 6. [l1s BBIKMIOYEHHS MEXaHH3Ma (mpu 00-
paTHOil NmepeMOTKe 3aCHATOH INJEHKH B KacCeTy)

HPH BHIHUMAHMM H BKJ4JbIBaHHH annapata
He 6epHTECb 34 OITHYECKKe JMAeTajii KaMepbl —
najblibl BCerga 3arpsi3HfAlOT ONTHKY, ocTaBJIsddA
OTHEYaTKH Ha NOJHPOBAHHBIX MIOBEP XHOCTAX.

2. Buemuue JgeTajd MeXaHH3MA 8 g"' 0 4 {2
¢poToannapaTa uH ynpaBleHHEe HMH ’ . .

(cm. puc. 2)

3aBojgHasi roJoBKa IHMTOPHOro 3a-
TBopa— 1. TonoBky 3aBoja HY»XKHO BpamldTh
TOJILKO IO HANpAaBJEHHIO CTPEJIKH, BBHIFPABHPO-
BaHHO{i Ha ee mosepxHocTH. [lasi 3asoxa 3a-
TBOpa TOJOBKY Bpamarth 0 orkasa. Ilpu sasoae
IJeHKAa aBTOMATHYECKH IIePEABUTAETCS] Ha ONHH
Kazp.

JlumM6 co mxKaJgoil orcyeTra CHATHX
KagpoB— 2. Jlumo cBssaH ¢ 3aBOJIHOH TOJIOB-
kofi Tpenuem. [locae s3apsaku (horoannapara,
HakuMasi HOFTeM Ha NYTOBKH JiEMGa — 3 H Bpa-
masi ero MNpPOTHB HaNpaBJeHHs, YKasaHHOTO
CTPEJKOH Ha 3aBOJHOH TOJOBKE, YCTaHABJIHBAIOT
HyJeBoe JieJleHHe  IKaJiel  OTCHYeTa  TPOTHB
CTpPeJKH — yKasaTeJs 4YHCHa CJAENaHHBIX
CHHMKOB — 4.

CnyckoBas KHONKa 3aTBopa amnma-
pata—>5, ¢ pe3p0oii JyIsi 3aBHHUYMBAHHS ruo-
Koro cmyckosoro Tpochka. Kxomka mnomelieHa
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BBIKJIIOUATENb MOBEPHYTH MO HAMPABJIEHHIO CTPEJI-
KH, K OykBe «B».

Fonoeka H3MEHEeHH BHIJEPXKEK
CO mKanol BHBHIEpPXKEK 3aTBopa—7.
Boizep:kkn 3aTBOpa yCTAaHABJIHBATH TOJBKO IPH
3aBeJICHHOM 3aTBOpe.

Jns  ycTaHOBKHM HEOOXONHUMOH TIIpH CBEMKE
BBIIEPKKH HYJKHO INPUNOJHATH TOJOBKY H TIO-
BEPHYTb €€ 0 COBMEIIeHHS TpeGyeMoro ele-
HHSI CO CTPEJKOH — yKasaTesJeM IIKaJbl BHIIEp-
JKeK 3aTBopa — 8.

IToBopoT  roJIOBKH BBIIEPXKEK  BO3MOIKEH
TONBKO B Tpejenax mkamsl— B, 25, 50, 100,
250, 500. TIloBopauWBaTh TOJOBKY HETOCPEN-
ctBeHHO OT «B» K «500» mau or «500» & «B»
HeNb3sI, TAK Kak 3TO NPUBENET K IOJIOMKE 3a-
TBOpA. ;

Ynesia IIKaJbl HA TOJNOBKE YKa3bIBAIOT JOJH
CEeKyH/IbI.

YcTaHOBKAa TOJOBKM Ha OykBy «B» cuayxur
JUIS TIOJIydeHHS] IJIHHHBIX BBIIEPIKEK:

a) TnpH HaXKaTHH HA CHOYCKOBYIO KHONKY
3aTBOP OCTAeTCsl OTKPBITBIM JO MOMEHTa OCBO-
OOX/IeHHSI KHOIKH;

6) mpu MOBOpPOTE CHNYCKOBOH KHONKH B Ha-
JKATOM  TIOJIO)KEHHH HPOTHB  X0Ja YacOoBOM
eTPEJIKH, KHONKA 3anHpaeTcss W 3aTBOP OCTAETCsl
OTKPBITBIM IO OCBOGOXKIEHHSI KHONKH MOBOPOTOM
ee B 00paTHyIO CTOPOHY; NOBOPAYHBATb KHOIKY
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HYJKHO JIO COBMEMmEHHS KpPAaCHLIX TOYeK Ha
KHOIKE M 3alluTHOH raiike. YCTpoHCTBO, 3amu-
paoiee KHOIKY, 0€30TKazHo pabOTAeT, = ecJH
annapar 3apsXKeH IJIeHKOI; ecJH IJIEHKH B an-
napare HeT, TO IpPH 3aNMPAHHH KHONKH HYXXHO
NpuJlepkaTh 3aBOJHYIO TOJOBKY 3aTBOPA, YTOGHI
OHa HE MNOBOPAYUBaJaCh.

KnemMma—9 jas  yCTaHOBKH  Pas3iHYHBIX
npucnccobeHuil Ha KaMmepe (ONTHYECKHH BHIO-
Hcxkatenb s OOBEKTHBOB C JAPYrHMH (oKyc-
HBIMH DACCTOSIHHSIMH H T. T.).

O6bekTHB Buaoucrkateas— 10.
Okna nanbunomepa—11.

FonoBxa aas o6paTHON HEepPEeMOTKH
3acCHsITOH NJAEeHKH B kKaccety— 12. Ilpn
NEpPEMOTKE TOJIOBKY HPHIOAHSITH H Bpamath
N0 HANPAaBJEHHIO CTPEJKH, NpeiBapHTeNbHO BbI-
KJIOUNB MeXalH3M 3aTBOpa BhIKJlouaTeseM — 6.

MrudpTt—13, yrepUBalOMUHA HHXK-
HIOK K PBIIIKY. :

HuxHusa cpeMHasg KpHIMKa KaMe-
pbl — 14, Kprimmka HMeeT 3aMOK M THE3[0 C
pe3bOCH s KpelieHHs annapara B (yTaspe
H YCTaHOBKH Ha IUTATHBE.

[llkana paccTossHHH HaA oOmNpaBe
o6berTHBa— 16. Ywncno, nNpoTHB KOTOPOro
OCTaHaBJIMBaeTCs NyHKa JuMba — 20, npu HaBoAKe
00beKTHBA Ha PEe3KOCTb, MOKA3kLIBAET PAacCTOS-
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Hie B MeTpax OT 3anHell CTEHKH KAaMEphl M0
CHHMaeMoro npeameTa.

MiTucdT, orpaHHYuBaOMmMHE TOBO-
poT o6bekTHBA— 7.
[Tosogok onpaBbi— I8 pag HaBOAKH

cObeKTHBA HA pE3KOCTb. B KpaliHeM [MoJo¥Ke-
HHH, Np¥ YCTAaHOBKE Ha 3HaK oo (GeckoHed-
HOCTb) MOBOAOK 3amenxHyr. Jjasa moBopoTa
00beKTHBA NpPH CheMKe OCBOOOAHTH 3aMOK Ha-
XKHMOM 'Ha KHOIKY NOBOJKa H TNOBOPAYHUBaTh JIO
HYXKHOTO ' TIOJIOJKEHHUS.

O6beKTHB (B paboueM nosoxeHun) — 19.
Insi ycraHOBKH O0OBEKTHBA B pabouee IMOJOXKe-
HHE€ HEeOOXOAHMO BBHITSIHYTL €ro 3a InepenHee
KOJIbIIO OTpaBbl — 22 Brepel A0 OTKasa H Mo-
BEPHYThb C JIECKHM HATATOM BOEpel, MO Hampas-
JIEHHIO XOJa YacOBOIl CTPENKH 10 TeX Mop, Moka
BBICTYIIbI TyOyca He ymnpyTcsl B YNOpbL KaHaBKH
onpaBel. UToGel y6paTh OOBEKTHB B Kamepy,
HeoOXOMHMO TMpofeJaTb BCe B 0OpaTHOM IO-
psilKe.

JumM6 co mgKaxo#d TayOHH pes3KoOC-
T —20.

Isuxok mgumatdpparme—21 ¢ ykasarte-
JeM IIKajbl aHadparmMel 00bEeKTHBA.
[lepennee KOJAbNO oNnpaBbh 0O0BeK-
TuBa —22 co mkajgoii guacdparmel. Ywucna

IKaJbl YKasbiBalOT 3HAMEHATEd BEeJHYMH OTHO-
CHTE/IbHBIX OTBEPCTHH OOBEKTHBA.
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3. Kak oTkpuTL hoToannmapar

BosbMuTe Kamepy, Kak MNOKa3aHO Ha pHC. 3.
[TopHuMHTE NYKKY 3aMKa — 23 W [OBEpPHHTE ee
OPUTUB XUAd YacOBOH CTPeJKH Ha n00J-060po-

-Ta, YTOOBI CTpeJKa Ha TrOJIOBKE YKa3hkiBajla Ha

HaJNKCh «OTKPbITO». IToAHHMHTE KpLIUKY — 14
3a NyxKy — 23 H CHMMHTE ee co IuTH(pTa — 13.

Bun oTkpHiTOfi KaMephl INOKa3aH Ha pHC. 4.
Kaccera «A» 1eXXHT B KaMepe CBOGOZHO ¥ JIer'KO
BhIHUMAeTCs 3a TOJIOBKY.



Karymka «B», niisi mprema SacHATOR MUIEHKH,
HACa)KeHa Ha TPYMKHHSMIEH OCH M MOXET ObTh
BHITALIEHA 32 TOJNIOBKY C 3aMETHBIM YCHJIHEM.

4, Kaccera amnnmapaTta H 3apsjika ee
NJAEeHKOH

Kaccera (puc. 5) COCTOMT H3 Tpex dacTefi:
ofoiiMBl, KATYIIKH K Kpbiuku. Jlas 3apsiiku
KacceTy HeoOXOAMMO pasobpaThb, Juisi YEro BO3b-
MHTE ee mnajabliaMH y JOHLIIIKA, KaK I[0KasaHO
Ha puc. 6, m crjerka ynapnTe rOJIOBKOH# O 4TO-
700 [JepeBsAHHOE.

N

[Tocnenyrompe onepaunn 3apsSikH He0OXo-
AHMO NPOAEJbIBATL HJH TPH TeMHOKPACHOM
B 3aBHCHMOCTH

CBETE WJIH B IOJHOH TEMHOTE,
OT copTa MHJIEHKH.

Buinbre nuenky H3 ynakoBkH. Ecam komer
IVIEHKH HMeeT MNpsIMOH 00pe3, CpeKbTe YIJbL.
LepxuTe KaTyuKy, Kak NOKasaHo Ha pHC. 7,

Prc. 5

NPOCYHbTE KOHeIl IJeHKH moj mnnauky «[I» Tak,
YTOOLI OHA Obljia OOpameHa SMyJbCHOHHBIM CJIOEM
K TpyOKe KATymIKH H 3arHuTe KOHENl IJIEHKH,
KaK Nokasano Ha pucynke 7. OfpaTuTe BHHMAa-
HHEe Ha THIaTeJbHBbIH 3arub KoHIa NJaeHKH. Mecto
neperida npuraanbTe HorreMm. Ilocse 3Toro
HaMaTbiBalTe IJIEHKY Ha KAaTYLWKy 3MYyJbCHOH-
HEIM CJIOEM BO BHYTPb.
’
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HamorafiTe mMJIEHRKY TJOTHO Ha KaTyMIKY
kaccersl. COBEpIIEHHO HEIOMYCTHMO YIJIOTHATD
BHTKH IMyTeM 3aTsKKH TJIeHKH 3a CBOGO/HBIH
KOHeI — NpH TaKOM YNJIOTHEHHH HaMOTKH BHTKH
[JIeHKH CHJBHO TpyTCs ApYyr O ;pyra H o0pa-
3yioT napanuhbl Ha cJjoe. lIpaBuibHO HaMOTam-
Hasi MJEHKa He AOJIKHA BHICTYNaTh 3a (Janusl
KaTyLIKH.

KaTymky ¢ HaMOTaHHOH MJIGHKOH BJIOKHTE
B 00OfIMY KacCCeThHl, TOJIOBKOH KaTyWKH BIEPEL
(puc. 8), mpoCyHYB NpH STOM KOHUMK NJIEHKH

Pgc. 6

B meab OOGONMBI C TeM, uTOOH noc.m.\e BKJIa[Bis
BaHHU$§l KOHEI MJIEHKH TOpYaJ M3 KacCCETHL

PekoMeHayeM 3apatHee, NpH CBeTe, BCTABJSITh
B [IeJb OCOHMB! Y3KYIO MNOJIOCKY IJIeHKH, H30-
FHYTYIO 1O puc. 9.

Puc. 7

Ora moJsocka OGJErdyuT BKJAAbIBAHHE Ka-
TYWIKH C DJEHKOH B TEMHOTE H NpeJOXPaHHT
6apxaT 060IMBI OT OTphIBA.

3aKpoHTe KAacCeTy KPBILKOMH.

ITocnenyiomue onepanHd C KacceTol — 3a-
g;uu(y (hoToannapaTa — MOXKHO TIPOU3BOIUTH HPH
BETE. :

15



5. Bapaaka GoTtoanmapara

OTkpoiite oToan: anar, Kak ONHCAHO Ha
crp. 10—11, u BbHbTe H3 anmapata KaTylIKy,
NPHHUMAIOILYIO 3aCHATYIO MJeHKy («Bb» Ha puc. 4).

B cnywae 3apsinkm KacceThl MJIEHKOR H3
MHOTOMETPOBOH GOOHHBL, HE HaMmaTbiBaliTe Ha
KacceTHylo KaTywky Ooabwe 1,6 M nueHkm.
Karymka c¢ Oosiee IJIUHHOR DJIEHKOH Oyaer
OUYeHb IMJIOTHO CHAETh B 00OHME KacCeThl H HpH
3apsilKe anmapata MOXKeT [POH30HTH NpOphIB
nepopanyi MIeHKH.

[Ipn 3apsizke KacceTsl H BoOOHle TpH 0O6Gpa-
IIeHHH C MJeHKOH cTapaiTech He MpUKacaThCs
nanbinaMi K SMYJLCHOHHOMY CJIOI0 H Jake K
obpatHoii cTopore naenku. [laenky caegyer
OpaTb TOIbKO 3a mephOpHpOBAHHBIE Kpas.

Ina  BeIpaGOTKH TNpPaBHJbHBIX HAaBLIKOB pe-
KOMEHJIYeM TpelBAPUTEIbHO  MOTPEHHPOBATLCS
B 3aps/Ke Ha 34CBEYEHHOH IVIEHKE, [pH CBETE.

Puc. 9

BuITSHHTE H3 3apsKEHHOH KacCeThl KOHEI|
IVIEHKH TaK, 4YToObl Imesasi, 0e3 Bbipesa IUIEHKA
BbIILJIA M3 IEJH KacceThl He 6osee, ueM Ha 2 MM.
[Ipun 3TOM BCs AJIHHA BHITSIHYTOrO KOHIA JOJKHA
OBiTh 0K0J0 100 MM,

2 3 ¥/

Puc. 8




" IlpoBepbTe TPABHNBHOCTH BbIpE3a MJEHKH —
oT (hOpMbl BbIpe3a BBITSHYTOI'O KOHIA H €ro
JVHHbI 3aBHCHT TPABHJIbHOCTb  MEpPeABHIKEHHUS
IIEeHKH 1pH Hawajse 3apsankud. Popma Beipesa
IOJKHA cooTBeTcTBOBaThH pHc. 10. Kpomka BhI-
pe3a nomkHa ObiTh TJAfKOH, 6e3 HajApbIBOB H
HaJIpe3os.

Puc. 10

Jlunust cpesa HH B KOeM CJyyae He JOJDKHA
NpoXOofHTh uYepe3 nepOpalHOHHOE OTBEPCTHE
IJIEHKH.

Korga jsiHHA Cpe3aHHOrO KOHOA  KOpoyYe
100 MM, TO IJEHKY CJefyeT BHITSIHYTb H3 Kac-
ceTHl Ha TpeOyemyio JJIEHY H YBEJIHYHTh HOX-

18

HHIAMH BHIpE3 Tak, YTOOB OH HAYHWHAJCS Ha
1—2 MM OT ILIeJId KacCeThl.

Ecnu pnuua cpesanHoro xomma Gosee 100 mm,
TO BBITATHBATh INIEHKY TaK:Ke CJEIyeT 0 Mo-
SgBJIeHUsT W3 KacceTel |—2 MM mejoii 4acTH, a
H3JHIIeK JJHHBl obpesarts xo 100 mMm mam Ha-
MOTaThb Ha TPHEMHYIO KaTyLIKY.

Puc. 11

Bosbmute karywky «B» B seByio pyky, ro:
JIOBKOH BHH3, a 3apsXKeHHYI KacCeTy B Mpa-
ByiO (cM. puc. 11). BcraBbTe KOHEN MJeHKH NOX
npyxuHy «[I» kartymxm Tak, uToOH mepBoe
nepopanonHoe OTBEPCTHE ILIEHKH CTaJ0 YyTh
JaJblle BbICTyNa MPYXKHHBI U TNOTSIHHTE ILIEHKY

2* 19



06paTHO — BHICTYN TIPYKHHBI 3afJeT B OTBEPCTHE
H yAepKUT nueHKy. Huxunil Kpai NJIEHKH ycTa-
HOBHTE [OX MPAMBIM YPJOM K OCH KaTyLIKH,
BIIOTHYIO K (DJIaHILy.

[IpoBepbTe B KaKOM IOJIOXKEHHH HaXOAUTCH
BBIKJIOUATEJ b MexaHuWama 3aTBopa (6 Ha puc. 2).
3arop Jo/keH OwiThb BKJwoueH. IloBepHyB 3a-
BOJHYIO TOJIOBKY INTOPHOTO 3aTBOpa [0 OTKasa,
3aBe/iiTe 3aTBOP H IIOCTABbTE KaMepy OOBEKTH-
BOM OT CeOsl.

Bosbmute Kaccery «A» B npaBylo PyKy, Ka-
Tymky «B» B JeBylo, BBeJuTe NIEHKY B TpO-
pes «C», paBHOMEpHO ONyCKas KaTylWKy M Kac-
cery B ux ruesga (puc. 12). IIpu omycka-
HHM CcJaepuTe, 4TOOB KOHEN MNJEHKH
He BHIEpPHYyJCS H3-NOJ INPYXKHHH Ka-
rymku. Ecau Kaccera He OIlyCKaeTCsi Ha CBOe
MECTO, TOBEpHHTe TPOJOBKY OOpAaTHOH IepeMoT-
ku naesku (12 ma pue. 2).

3akpoiiTe anmapar — OJIeHbTe YINKO HHKHEH
KpPHIUKH Ha MWTA(QT KOpmyca Kamephl (13 na
puc. 3), INIOTHO TNPUKMHTE KPBINIKY K KOPHyCy
W TOBepHHTe XyXKy 3amra (23 na puc. 3) mo
XOJ[y 4acoBOH CTPe]KH, Ha IOJ-000poTa. Crpea-
Ka TOJIOBKH 3aMKa JOJKHA YKashiBaTb Ha
«3aKpbiTO». IIpoBepbTe BaMKHYTa JIH KpBILKA.

Jlns nojaud K KajpoOBOMYy OKHY Hesacse-
yeHHOIl MJEHKH JBa pasa 3aBejuTe 3aTBOp, Ha-
JKPMasl TocJe Ka)kJIoro 3sagofa Ha CIYCKOBYIO
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kHonky. Ecanm anmapar sapssxen npasmasmo, 1o
UpH 3aBOJle 3aTBOpPA MJIEHKA JOJKHA MOJABATH-
€ MEXdHMSMOM MJABHO H JOJKHAa Bpa-

IMaTbCss roJoOBKa A 06GpaTHON me-
PEMOTKH INJE€HKH.

PEEDE RS

Prc. 12

Ycranosute mHysesoe jesenne mkame  cger-
UHKa CHATBIX KajpoB (2 HA puc. 2) NpotdB yKa-
sarenst (4 Ha puc.. 2), gas gero IIOBEDHUTE JTHMO
IpOTHB HaNpaBJeHHsI CTPEJNKH Ha T'OJIOBKE 3aBOjA.

He Ttopomurecs npu sapsgke anmapara u
CTPOrO  COOJIOAAfTe © PEKOMEH/IYeMYI0 IOCJIe/0-
«BaTEJILHOCTD  TIPHEMOB — 5TO  NIOMOXKET BaM B
KPAaTYaHIIHM CPOK  BHIPAGOTATH  HEOOXOZHMHIE
HaBblKH H H30aBHT OT BO3MOXXHBIX OLIHGOK.
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HauGonee wacTee OmHMOKH NpH 3apsake ¢o-
Toanmapata, KOTOpbie MOIYT BbI3BAaTb 3alIEPHKY
IJeHKM W Ja)<e BBIXOJ M3 CTpPOs MEXaHH3Md
anmapara, CiaelylolHe.

a) KacceTra 3apsixkeHa O4YeHBb Tyro—
nJeHKa HaMoTaHa Ha KaTylmKky Kaccerbl KHe
IJIOTHO H BHICTYNAET Bhbile (JIAHIEB HJH JJIHHA
nAMOTAHHON TneHKH OGoabme 1,6 M. B atom
ciygae KaTymka OueHb TYro CHIHT B obofiMe.
KACCeTH ¥ BLITITMBAETCS C 3aMETHBIM YCHJHEM.
- [lpu sapsjke anmnapara TaKoil KacceTod mepgo-
pauud [JELKH MOryT ObiTb NpOPBaHbI 3yObsIMH
nojalllero Gapabasa W TpH 3aBOJe 3aTBOpa
IJeHKa DeDeJBHTaThcsl HE OYAET. Ownbka Jer-
KO OGHAPYKHBAETCS, TAaK KaK NpH 3aBOJE 3dTBO-
pa He MOBOpauHBaeTCs TOJOBKA oGpaTHOH Te-
PEMOTKH 'TVIEHKH H He CIBIIHO LIOpOXa, BBIShI-
BAeMOr0 JBHKEHHEM ILICHKH.

6) Konen nJaeHKH Bbpe3adaH Hemp a-
BUABbLHO. ECauM Bbpe3 KOHIA TNJEHKH KOpoue
TpeGyeMoil AJMEHBI, TO NpH 3apsjke annapara
nenasi, 0e3 Bbipe3a IJIEHKA BhikileT GoJablIe J0-
NyCTHMBIX ABYX MHJIJIHMETPOB H TpH BI[BUT AHHH
B mpopes kKamephl «C» TUIEHKA MOXET 3duc-
NMTHCSE 32 KOPIyC 3aTBOpa, 3arHyTbCs H 3aKJIH-
HuThCSi B mpope3e. 3yObsi BeAyLIEro Gapabana
npopByT mepgopauuK H IpH 3aBOJe SaTBOpa*
nJeHKa MojaBaThca He OyZerT.

£

Korpa Bhipe3 Kowma mnuenkH cejaH AJiHH-
Hee TpeOyemMoro pasmepa, a IVIEHKa 0pH 3a-
psake BeitsnyTa Ha 100 MM, To Hauano nesnoi
HECpe3aHHOHW MJEHKH OymeT ocTaBaThCs B Kac-
cere. Ilpu nepsoM 3aBoje 3aTBopa yros Bbipe-
88 MOXKET B3alendThesl 3a OapxaT B IIeJH Kac-
CeThl H TaK¥Ke MOXKET IMPHBECTH K MPOpPLIBY
nepopanuii H NpekpameHuio Nojaul IJIEeHKH ;

B) Konen nJaeHKH He pOBHO BCTAB-
J€EH B NIPDHEMHYIO KaTyMmKYy HIA KpoMKa
IJIEHKH YCTAHOBJEHA He BINIOTHYIO K (haanny

B s1oM cayyae nuenka Boiijer B mpopes Ka-
mepsl «C» ¢ NEPEKOCOM H MOXKET TNOKOpPOGHTb-
CA, YTO YBEJHUHT TPEHHE IJIEHKH IIpH ee mpo-
ABHIKEHHH H DNPHBEIET K NPOPLIBY mepdopaumii
H IIDEKpalleHHI0 NOoJauH.

r) Ilepen sapsagko#i anmapara, T. e.

nepep BKJaJAblBaHHEM KaTyLmKH H
KacCcceTbl B rHespna KaMeprel, 3aTBOp
BBl KJIIOY € H, B BBIKJIIOYEHHOM NOJIOKEHHH

3ybuaTthii GapabaH, NOJAOMIHIL IJEHKY, OT-
KJIOUeH OT MeXaHW3Ma. ITpu Bpam,eﬁmz; 3a-
BOJTHOM TOJIOBKH 3aTBOpa IIJIEHKA H3 KacCeTkbl
Oyner BBITSICHBATLCS _ YCHJIHEM  TOJIBKO  OJHOM
IpHEeMHOH KaTymkH. B Takom ciyuae kcmen ee
MOXKeT OBbIThb BHIDBAH M3-NIOJ NPYMKHHBI Ké}ym-
KW H IUIeHKa mojaBaThcsl He Gyner. Ecam mocae
3TOTO0 IOBOPOTOM BHIKJIIOYATENST BKJIOUHTH Me-
XaHM3M H HayaTh 3aBOJUTbL 3aTBOP, TO TIEHKA
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6yreT mpoTajKiBaTeCsl BefymuM GapaGaHoM B
ruesfo Karywkd. Kouen MueHKH, HE 3aKpenJieH-
HBIi Ha KAaTyllKe, YNpPEeTCs B CTEHKY KaMephbl
obpasyer neraio. [leTnsi nueHKH NpH OOCJELYIO-
IHX 3aBOAAX 3aTsopa OyjeT 3axpaueHa 3yObs-
MH Beiyuiero OGapaGaHa W HaYHeT HaMATHIBATH-
cA Ha OapabaH. C KaxIbiM 3aBOIOM 3aTBOpA
ycuausi GyfyT BoO3pacTarh, MMOKa MeXaHH3M He
OyeT 3aK/JMHEH [UIEHKOil OKOHuaTenbHO. B pe-
gyabTaTe anmapar OyfeT BuIBEAEH H3 CTpOs H
IS yaajeHusl NJEHKH MOXKeT MOTpe0oBaThCH
paszbopka Kamephl CHelHaJHCTOM.

Bo Bcex cayuasix NpopeB mepQopanyii nieHKH
3yObsiMH  Bedyllero OGapa0aHa MOXKeT MpOH-
30HTH TOJBKO IpH 3apsike ammnapara, TO €CTh
NpH TEPBBIX IBYX-TPEX 3aBojax 3aTBopa, KOrja
Befyluii GapaGaH TAHET IJEHKY 32 CPe3aHHbIH
€e KOHeIl W BCS HAarpyska majaer Ha ORMH PsJ
nep(OpalMoOHHEIX OTBEPCTHH. ITO 00CTOSATEJNb-
CTBO elle pas mNoxTBep:kaaer TpeboBaHWe TOY-
HOTO COOJIIO[EHUsT MPaBUJl 3aPSAKH.

[Ipu HeymauHoii 3apsiiKe, BbI3BaBIUEH IIpo-
puiB mepdopanuii, cjaenyeT BhIHYTH H3 anmapa-
Ta KaTyllky H KacceTy, oOpesaTh KOHeI IUIEH-
KA C TOpOpPBaHHLIMH IeppOopanusiMH, BbITAHYTH
M3 KacceTel KoHen mieHkH pgauHoE 100 MM,
YBEJIHYHTb HOMKHHIAMH BHIpe3 JO TpeOyeMbix
pasMepoB M TOBTOPHTb IIPOLEC 3apSJKH B yKa-
3aHHOM BbIlIE HOpsJKe.

u

6. Kak paspsnutb thoToanmapart

YTo6bl BBIHYTH 34CHATYIO MJEHKY H3 dnna-
pata, oHa JoJoKHA ObITb TMepemoTaHa oOpaTHO
B Kaccery.

Jlns nepeMOTKH BbKJIOUHTE MEXaHH3M 3a-
BOJA 34TBOpA, JJIs YEro HaxKMHTe Ha CIYCKOBYIO
KHOMKY (OOBEKTHB AOJKEH ObITh 3aKpbIT KphII-
KOMH), MOBEpHUTE BLIKJIOYATE]Nb MeXaHH3Ma 3da-
tBopa (6 ma puc. 2) k Gykee «By. Ilomnnmure
BBEDX TOJOBKY Mlsl NEPEMOTKH 3aCHSTOH MJICHKH
(12 ma puc. 2) W Bpamaiite ee No HampabJe-
HHIO CTPEJIKH, BBHITDABHPOBAHHOH Ha ee Topue
(puc. 13).




Oxonuanpe  NEepeMOTKH
YCHIHIO, KOTOpPOe  MNOTpeOyeTcsi  NpPHIOKHTh
JJIsl BBIAEPTHBAHUS IJEHKH U3 KaTyLIKH NpHeMma
3aCHATOH TJEHKH, a TakxkKe [0 NPEKpalleHUIo
BpalleHHs 3allMTHOH TaiKH CIYCKOBOH KHOMKH
(6 na puc. 2). Tlocne BbigepruBaHusi KOHIA
IJIEHKH TOBEPHHTE TOJOBKY eme Ha 2—3 ofo-
pora, OTKpOHTe amnmnapar, Kak OBNIO yKasaHOo
paHee, H BbIHbTE KacCeTy.

BoikarouaTesnb MexaHuamMa 3atBopa (6 Ha
pHC. 2) NOBepHHTE B HCXOJHOE IOJOXKEHHEe [0
ylopa H 3aBefuTe 3aTBOp, MOCJE YEero anmapart
MOKeT OBIThL 3apsiKeH BHOBb.

7. llonp30BaHHE NAJbHOMEPOM
H WIKaJaMH PAacCTOAHHHA H TaAyGHHBE
pe3KoCTH

BosbmuTe (oroanmapar, Kak II0KasaHO Ha
puc. 17, M cmOTpuTe uepe3 JIEBbIH CMOTPOBOMH
rnasok ([ wa puc. 14) Ha mpemmer, pacmoJio-
KeHHBIH Ha pacCTOAHMH 3—5 MeTpoB. B cpex-
Hell 4aCcTH TOJiA 3peHHsl JajbHOMepa BHJEH
fosiee CBETVIBIH KpYKOK. Ecau oGbekTHB ammna-
para HaxoguTCAd B TIOJOXKEHHH HAaBOAKH Ha
0eCKOHEeYHOCTh (o©), TO OJH3KHE IpeJMETH,
BHJMMbIE uY€pe3 JaJbHOMED B Ipefesiax CBeT-
JIOTO KpykKa, OyAyT HMeTb JBa H300paKeHHs.

HanpaBbre annapaT Tak, 4ToGbl BbiOpaHHBIH
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BaMH NS CBHEMKH mpeaMeT OBl BHJIEH B Ce-
pelHHe CBETJOro nojs janbHomepa (puc. 15).
HakmuTe KHONKY MOBOAKA CIPaBbl OOBEKTHBA

(18 ma puc. 2) 4, OCBOOOAUB 34MOK, NOBOPaYH-=

Puc. 14

BafiTe IOBOJOK, TIPOJOJ)KAs CMOTPETh HAa BhI-
OpaHHBIH JJ1s1 CHEMKH MpeAMeT. Ob6a "Hsoépame-
HuS OyayT cOamxkatbes. I[lpogonkaiite moBO-
pauMBaTh TOBOJOK [0 IOJHOTO COBMEUICHHS
H300paXkeHHid. B  3TOM IMOJIOKEHHH OOBEKTHB
GyeT yCTaHOBJIEH TaK, 4YTO JAacT pesKoe H300-
pa’keHHe CHHMAeMOro MpeaMeTa Ha IUIEHKe.
Jlynka Jum6a (20 Ha puc. 2) yKaxker 1o MKajie
(16 ma puc. 2) paccTosiHHe OT 3ajHeH CTEHKH

Kamephsl 7o ¢ororpadpupyeMoro npeamera.
Ecas TOUYHO H3BECTHO pacCTOSHHE JRO CHH-
27,




Hzobpaskenne pasigsoe-
HO—OOBEKTHB jacT He
Pe3Koe H306pakenue

Hso6paskenne
IEHO—OGBEKTHB  gact
Pe3Koe  H3oOpaxenmye.
[Tpepver HaXo[AHTCs B
[VIOCKOCTH, Ha KOTOpYI0
HaBeJIeH O0BeKTHR

COBMe-

Hsobpaxenne pasapoe.
HO—OOBEKTHE gacT He
Pe3Koe H3oOpaenue

Pue. 15
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MaeMoro mpeaMeTra, TO YCTaHOBKY OGLEKTHBA
Ha pESKOCTb MOXHO CHesaTb, HE MOJb3ysch
AanbHOMEpoM. B sTom ciayuae noBopotom 06b-
€KTHBA HYXHO YCTAHOBHTb JIYHKY JHMGa —20
B COOTBETCTBHH C DACCTOSIHHEM OT 3ajHell CTeH-
KH KaMepbl 0 CHHMaeMoro IMpeaMeTa.

B Tex caywasx, korza mHeob6xomumo choro-
rpagupoBath 0OBEKT, HMEOMHUi] 3HAYHTEJbHYIO
IPOTAXEHHOCTD B TAYOHHY, HJIH (hororpadu-
PYETCs1  pAX  NpEIMETOB, pacloJOXKEeHHbIX Ha
PA3HBIX DaCCTOSIHHSIX OT annapara, Heo6XOMHMO
NpH  BbiGOpe 3HaueHHs Auagparmol NpH CheMKe
YIUTbIBATE TOKA3AHHS IIKAJIbl  IJyOHHB pE3-
xocTH (20 Ha pme. 2).

Lirybunofi peskoctw masbiBaetcs wactn (e~
TOrpa(hupyeMOro NpOCTPAHCTBA, pPACHONOKEHHAS
0 o0Ge CTOPOHBI OT MJOCKOCTH, HA KOTOPYIO
HaBeleH OGbEKTHB, B Ipefesax KOTOpO# Bce
NpeaMeTbl OyAyT H300paskeHbl HA HEeraTHBe C

YAOBJICTBOPUTENIbHOH  peskocTio. Ilpw  3ToM
HAZ0 UeTKO ysICHHTb, YTO PEe3KOCTh B Npegesax
TIyOHHBI HE BCIOAy ONMHAKOBA. Hampbicmas

PESKOCTB  BCerja COOTBETCTBYET MJOCKOCTH, Ha
KoTopyio  HaBenen oGbekTHB. I'paHunmamm ray-
OHHBI DE3KOCTH  SIBJISIIOTCS IpefeJibl, 3a KOTO-
PEIMH HEDE3KOCTb H300parKeHHs! NPEELIaeT IpH-
HSIThIe JOmyCKd. [lnsi mKaubl LayGHH pPesKoCTH
o6bekTHBa PIJI sTOT mMpegen HEPE3KOCTH MPHHAT
B BHIC KpyXKa paccesanusi aumamerpoM 0,05 mm.
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[llkana ray6uH pe3KOCTH COCTOHT H3 J{BYX
pSOB UHCEeJ, COOTBETCTBYIOUIMX IHKaJe JHa-
(parmel  0ObekTHBAa  (OTBEPCTHIO  AHahparmel
1:3,5 cooTBeTCTBYIOT IITPUXH Ge3 uuces). YUuncaa
[MIKaJbl pasMelleHbl CHMMETPHUHO OTHOCHTEJBHO
JyHKH-yKasateqas IiKanael paccrosiHuii. [lpn ma-
BOJAKE OOBEKTHBA JJs CBHEMKH IIKaJa TIJyOuH
yKas3blBaeT HA IUKale pacCTOAHHH HauMeHbIiee
¥ HauOoJbllee pacCTOAHHS OT KaMepel, B Ipe-
JeJaX KOTOpbIX pPE3KOCTh H300pakeHus: Gyner
YAOBJIETBOPHTEJILHOM I KaXKJOrO BEIOPAHHOTO
IpH CheMKe 3HAueHHs auadparmel.

Hanpumep, npu HaBoake Ha 4 meTpa (cwm.
puc. 16): mpu mmadparme 16 Hauaso pe3KOCTH —
Ha DAacCTOSIHHH 2 MeTpa OT Kamephl, KOHEI — B
GeCKOHEUHOCTH ; IpH auadparme 5,6 Havamo pes-
KOCTH — 3 MeTpa, KoHell— 6 MeTpoB H T. 1.

[Ipn naBoske Ha 7 MeTpoB, HpH Juadparme
5,6 nauano peskocTH Ha paccTostHHH 4,5 Merpa
OT Kamephbl, a KOHel Ha paccTossHHH 20 MeTpoB.

Takum 06pa3om, OCHOBHBIE CBOMCTBA TJIYGHHBI
pe3KOCTH OOBEKTHBA BHIHHI Ha CaMOH IIKaJe
rJIyOMH: C yMEHBIIEHHEM OTBEPCTHS AHaparmsl
H ylIajeHHeM IIJIOCKOCTH HaBOJAKH OOBEKTHBA
rayoHHa pe3KOCTH YBeJHYHBAETCS H HA00OPOT
C YBEJWYEHHEM OTBELCTHS guacparMel H NPUOJIH-
JK@HHEeM IIIOCKOCTH HABOAKH TIJyOHHA pPEe3KOCTH
YMEHBILIAETCS.

[xama ray6HH pe3KOCTH JaeT BO3MOXKHOCTb
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BLIODATh HEOOXONMMYIO YCTaHOBKY JHacdparMsl
H  pacCTOsIHHE JO0 IJIOCKOCTH HAaBOJKH,
rayOHHY  PEe3KOCTH

4TOOBI
HY2KHYIO IIpH

CheMKE.

8. ®PotorpadupoBanue anmnapa-
Tom ®I]]

Hns wmaberkaHusi OmHGOK 0pH (hoTorpadupo-
BAHHH CJELyeT COOJIOfATh. BCErjla OmNpeeleH-
HYIO IOCJIefloBaTe/bHOCTh onepauui. Ilpu cvem-
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kax annaparom ®3J] pekomeHayercs NpPUAEP-
JKHBAThCSI CJI€MYIOMEro MopsiiKa: -

1. OTkpbiTh  (yTasip, CHATb C OOBEKTHBA
KpBIIKY, YCTAHOBHTb GCOBEKTHB B paboyee MO-
JIO)KEeHHe, BblBHHYB €ro M3 Kamepbl H 3aKpenuB
MIOBOPOTOM BIIPaBO.

9. Ha6mionas B Ookyasp BHuouckaTens («B»
na puc. 14), OTOHTH OT CHHMaeMOro MHpexMera
HAa PAacCTOsIHHE, HEOOXONMMOE ISl KeJaTebHOr0
pasMelleHHs] H300pakeHHsi B Kaupe.

3. YcranoButh puadparmy, B
OT He0OXOAMMOJI TJIyOHHEI DPE3KOCTH.

4, Tlpu He0OXOAMMOCTH HaJeTb Ha 00bEKTHB
cBeTO(UILTP M OJEHAY.

5. TloBopoToM TOJIOBKH
3aBECTH 3aTBOP.

6. B 3apucHMOCTH  OT  UYyBCTBHTEJIbLHOCTH
MJIeHKH, XapakTepa CHHMA4eMOro CloxKeTa H €ro
OCBelEHHOCTH, YCTAHOBJEHHOH jauadparmbl H
CBeTO(UJIBLTPA ONPEAEHTh BpeMsl BBIIEPXKKH.

7. YcTaHOBUTH TOJIOBKY BBIJEPKEK 3aTBOpA
HA HEOOXOAHMYIO BBIIEPKKY.

8. HapecTH OObekTHB Ha peskocTb. [l
3TOrO HJIH, HaGJ0asi B CMOTPOBOH IJIa30K JaJjb-
Homepa (I ma puc. 14), noBcpayuBaTh NOBOACK
0GBEKTHBA [0 COBMEIIeHHsI H300paXKeHHil CHH-
MAeMOro TpeiMeTa B LEeHTPaJbHOH YaCTH MOJs
3peHHsi JlaJbHOMEpa, HJH YCTaHOBHUTDH 00BeKTHB
N0 IKaje AUCTAHIME H IKaje TjyOHH Pe3KOCTH.
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3aBHCHMOCTH

3aBojma MO ymopa

—

9. Hapectn ¢oroannapar Ha CHHMaeMbIi
NpesMeT uepes BHIOHCKATENb. BeiGpath Hy»XK+
Hblii MOMEHT H NJaBHO, 0e3 pbiBKa HaxaTb Ha
CIYCKOBYIO KHOIKY 3aTBOpA.

B cayuae cbhbeMOK B BepTHKAJNbHOM IIOJIOXKE-
HHHU anmapara CJeiHTe, YTOObl B MOMEHT CheMKH
KpbllKa (byTasipa HE MPHKpPbIBAJA OObEKTHB.

ITomHuTE OCHOBHOE, OT Yero 3aBHCHT YCIex
CBEMKH:

a) BeaycnoBHO yCTOHYHBOE IIOJO-
Kenue ¢poToammapartra B MOMEHT
cnycka 3aTBODa.

O) IpapunbHbLI i BHIOOD BEJAHYHHEBI
AuadparMb H NPOJOJNNKHTEJbHOCTH
BBl L€ D XK H.

[lpu chemMke C pyk He 3J0ynoTpebasiire
auadparmuposanueM, (Gororpadupyite TOJILKO
HA KOPOTKHMX BBUIEPKKAX OT /5 10 /50 ce-
KyHaul. Msyuute BHEMAaTesnbHO pucyHkd 17—20
C TMpaBHJBbHBIM ¥ HENpaBH/bHBIM MNOJOXKEHHEM
anmapara W pyK TpH cheMkaXx. B mMomeHT cnycka
3aTBOpa MNpH)KHMaiiTe amnnapaT K TOJ0BE H 3a-
JepxuBaiite pgeixaHue. Ilpd cbemMkax co IUTa-
THB4, OCOOEHHO MpPH MJIHTEJNbHBIX BbIIEPKKAX
npuMensiiite ruOkuil Tpocuk. OueHb YacTo Ma-
Jieifiiiee  He3aMeTHOe COTpsICeHHE  amnmnaparta MpH
CHyCKe 34TBOpA SIBJISIETCH NPUYMHON MOJyYeHHS
HEPE3KHX HCTaTHBOB.

Hauayqmuii cnocod wua3bekaHHA OLIHOOK [pH
3 3 33




BLIGOPE BLIEPIKEK 3TO -TNpPHMEHEHHe (OTO3KCIIO=
HOMETPOB HJIM TaOJHMI[ AN5 ONpEeNeJIEHHsI 3KCHO-
spnumii. Jlna HakonyeHHs ONbITA CJENYeT 3alH-
CbIBAaTb yCJIOBHsI CBEMKH H TOJyYeHHBIE MPH

]

Puc. 17. TlpaBuabHOE TONOMKEHHE PYK TPH CBEMKe
Ha TOPH30HTaJbHLIH (opmaT

NpOsIBJACHKA IJIEHKH pEe3yJbTaTbl. ConocTaBasis

8aMHCH, (DOTOJIOOHTENH OYEHb CKOPO ~CyMeeT -
ODHEHTHPOBATLCSI B CaMbIX pasnooépasumx“
yCa0BHAX (hoTOrpaupoOBaHHUS.
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Tak Kak meabI0 HACTOSIIETO PYKOBOXCTBA
SIBIISIETCSL, TOJBKO KpaTKOe OmHcaHHe amnmnapata
®3J] m yKasaHHe OCHOBHBIX 'TPAaBHJ MOJb30Ba-
HUSl MM, TO IO o0WHM Bompocam oTorpapun—

Puc. 18. ITpaBusibHOe MONOKEHHE PYK NMPH CHEMKE
Ha BepTHKaIbHbLIA (opMaT

ONHCaHHIO CBOHCTB (hOTOOOBEKTHBOB, (hoTOrpas
(UYEeCKHX MaTepHaJ/oOB, pasHbIM BHAAM (OTO-
ChEMKH, BOIpOCAM IPOSIBJEHHS TJIEHKH H Meya-
TaHHs CHMMKOB, @ TaKe O CIEeUHAJbHEIM CIQ-
35
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co6am npumenenns oroannapata ®IM (kpym-
HO-MacwTabHasi — CbeMKa,  pempoiylHpOBAHHUE)
OTChLIAEM K CIHELHaJbHOH JuTeparype.

=

Puc. 19. Henpaensproe monoMKeHHe pyx HpH CheMKe
Ha ropH3oHTaAbHbiH (opmar

Kpatkuit nepeueHr KHHI, OCBeMIAIOMIMX mepe-
YHC. €1Hble BONPOCEI M H3JIaHHBLIX 3a MOCJEAHEe
BpeMsi yKas3aH B HPHJOXKEHHH.
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= [IpocBeTnieHHOMH

e

1 HAa BEpPTHKAJbLHBIH (opmar

Puc. 20. HenpaBunbnoe monoxeiie PyR TPH CHEMKe

9.0 mpocBeTJJEHHUH JHHS
06BbEeKTHBA

ONTHKOH HAa3bBAIOT ONTHYE-
CKHe JleTajii, Ha TIOBEPXHOCTH KOTO[BIX HaHe-
CeHa Mpo3pauHas MJeHKa, yMeHbluamomas Kodg-
(GHIHEHT OTpazKeHHs CBETA.

- Cuuxag xo3((UIHEHT OTpaXKeHusl, UPOCBET:

&




JSIOMAsl  NJIeHKA  yBEJHYHBAET  (HAKTHUECKYIO

i

CBETOCHJTy BCeli ONTHYECKOH CHCTEMBI M, COKpa- |

[Las noTeph CBera, 3a CUET yMEHbLIUEHHS Bpej-
HbIX pe(IeKCOB H CBETOPACCESIHHSI, TOBbILIAET
KOHTPACTHOCTb H300paKeHHS.

Ilpoceernienne ontuku o6wekTHBA DI yBe-
JHYHBAET €ro (D aKTHYECKYIO CBETOCHJAY [MpH-
mepHo Ha 200/,.

Ilpy npocersienns nnH3 Ha HX paGoume mo-
BEDXHOCTH HAHOCHTCSI TOHKasi Npo3payHasi Gec-
UBETHAS] IJIEHKA TOMUHHONH okono 0,l -mMukpoua.
Ora mieHKa MONHOCTBIO YCTPAHSIET OTpasKeHHe
JJ51 CBETOBBIX BOJIH OJHOFO KaKOro-Jub0 I[BeTa
H YaCTHYHO YMEHBIIAET OTpayKeHHe Jyuel Apy-
THX LUBETOB cnekTpa. Beaeactsue storo, orpa-
KEHUSl B NPOCBETJEHHBIX JHH3aX BCErjga oKpa-
IIEHbl  OTTEHKAMH CHPEHeBO-Tojiy0OTo  LBeTa.
Takas kaxymasicsi oOKpacka NpPOCBETJIEHHOIX
ONTHKH H IpHBeJA K MNOSBJICHHIO COBEPLICHHO
HeNPaBUJILHOrO HAa3BAHMS «LOJy0ast ONTHKa»

IIpoceetnsiiomast mieHKa Msirge cTekia u 3TO
HajJ0 HMeTb B BHJY NpU OOPAMIEHHH C (IPOCBET-
JIeHHBIM  00beKTHBOM. OOGBeKTHB cJiefyeT 0co6o
TIIATeJIbHO oOeperaTb OT 3arpsi3HeHHs, YTOOBL
HEOOXOMMMOCTh B YHCTKE €ro JHWH3 [OSIBJSJIACH
Kak MOXHO pexe. OcobeHHO Hamo oGeperaThb
NPOCBET/IEHHBIE NOBEPXHOCTH OT 3arpsi3HeHHs
NanblaMH, KOTODHIE OCTaBJAIOT MAC/SHbIE H KH-
POBhHIE MSATHA.

|
|
T
'zL

“

Ecnn  Beaencteme HEOPEXXHOro  obpamenus
C NPOCBETIEHHOH ONTHKOH HJAM MO KAKUM-AHGO
HHBIM 0pHYMHAM NOPOCBETJASIONIAs MJEHKa OKa-
JKETCsl MOBPEXJEHHOI, TO OOBEKTHB IO CBETO-
nponyckanuio OyneT paboTaThb He Xye OObId-
HOro 00beKTHRA Ge3 IpPOCBETJeHHS.

10. O6mue npaBusa o6pamenus
C anmapartom

[TpaBunbHoe oGpamenne ¢ (poToanmapaTtom
CBOZIMTCS K 0E3YCJOBHOMY COOJIONEHHIO HACTOSI-
MeH HHCTPYKUHH, A& TaKkKe K NpefoXpPaHeHHIO
annapara OT 3arpsisHeHHH H MeXaHHYECKHX [IG-
BpeXKJeHHI B mpouecce paGOTl, NEPeHOCKH W
XpaHeHUd.

He premumaiite 6es mamoGuoctu (horoanmapar
H3 ¢yragpa. Pyrasp sammmaer anmapar or
MEXAHHUECKHX BO3ACHCTBHH: ynapoB, [paBJieHHS
Ha CTEHKH—H MpeJoXpaHseT OT nbWH. Ilbuib,
NpOHHKAsA B KaMepy, IPHUBOLHT K MOSBJEHHIO
lapanvd HA TJIeHKe H Bbi3bIBAET IpEXKIEBpe-
MEHHbIH H3HOC MEXaHH3MA.

Ilpn BbLmEMawue annmapata us ¢dyraspa me
CIEyeT 3aXBaThIBATE M TAHYTE €r0 3a INUTOK,
SaKpBIBAIOUIMHA  NaJbHOMED, HJH 33 TOJOBKH
ynpaeieuusi. Bemumas annapar, GepuTech 3a
HWXKHHA Kpail onpaBel 00beKTHBA (CM. puc. 1)
H He IpHUMEHSHTEe YPE3MEpHLIX YCHAHI,— ecJH
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[MTATHBHBIT BWHT HEe BBBAHYEH
MOXKHO J€(hOpMHPOBATH KaMEpY .
Crapalitech He KacaTbCsl NaiblaMH CMOTpO-
BHIX OKOH janbHoMepa H BHgouckartens. Oco-
6eHHO TIIATENbHO oOeperalite OT 3arpAsHeHHS
H 3anbliHBaHuS JHH3H (hoTooOBekTHBA. Heoo-
XOIUMO MOMHHTH, 4TO Ka)Kpasd 4YHCTKA ONTHKH
B JOMAIHUX YCJOBHSIX — 3TO BO3MOYKHOCTb HaHE-
‘ceHHsl LapanuH, a BCsAKas LapanuHa, Kak H Ibl-
JHHKA Ha JHH3aX OOBEKTHBA, pacCeHBaeT CBEeT
H CO3JaeT OOILyI0 3acCBETKY BCero HeraTHBa H,

MOJNTHOCTLIO,

MOHHKAA  KOHTPACTHOCTH H300paKeHus, gei-
CTBVET MPOTHBONOJIOKHO MPOCBETIEHHIO.
Ob6wexTHB ammapata B Hepabouee BpeMs

Jepxile BCerja 3aKkphiThiM Kpblukoi. Ecau npn
NPOEKIHOHHOH TeyaTH MpUMeHsieTe OObEeKTHB
u3 (Qoroannapara, He ocTaBjasiTe OOBEKTHB B
yBelHuuTesie — OH 6bicTpo 3anslintesi. Cpasy xe
N0 OKOHYAaHHM paboThl 3aBHHUHBAHTE €ro B
Kamepy.

[lpy BeIIBHT@HHHM OOBEKTHBA B padouee TO-
JOXKeHHe He repekamiyBaiiTe €ro H He NpHJa-
rafite 4peaMepHbIX YCHJIHH —Tepexoc TyoOyca
NpH NMOBOPOTE MCIKET BbI3BaTh HCKDHEJEHHE €ro
3aNJeYHKOB B Ma3ax IITHIKOBOTO COeJIMHEHHS H,
CJIe0BATENbHO, HapylleHHe INPABHJILHOCTH TIO-
JIOKeHHsT 00BEKTHBA.

[lpy BHIBUHYHBAHHH H 3aBHHYMBAaHHH O0BEK-
THBa B KaMmepy yCTaHaBJHBakTe €ro onpa-
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By Ha OIMH MeTp 0O
Takast  ycranoska
H, caMoe TJlaBHOe,

1IKaje pacCTosTHUM.
o0JjieryaeTr  3aBHHUHBaHHE

NPENOXpaHsIeT  HAJdBHO-
Mep  OT BO3MOXKHOH pasperynupoBku. He
TOPONUTECH [DH BBHHUHBAHHH OOBEKTHBA B
KaMepy,— MepeKalIiBasi OlpaBy TpH BBHH-
YHBAHHUH, MOXHO BaKJWHHTL BbIIBHIKHOA BTYJI-
KOH OmnpaBbl KyJadoK JajJbHOMEpa, YTO NpH-
BEJIET K paspery/JupoBKEe JajJbHOMEpd HJIH AaXKe
K TopYe Kpas XOJOBOI pesbObl omnpaBbl. OGbeK-
THB JO/DKEH B8aBHHYMBATLCS B KaMmepy COBep-
LIeHHO cBoGoxno. Hekoropoe wHeGombmoe ycu-
JIU€ CJeNyeT NPHAOKHTb TOJBKO MIJisi OKOHua-
TEJBHOH 3aTSXKKHM Pe3bObl, MJs TNpeaoXpaHeHus
O0bEKTHBA OT CAMOIPOH3BOJBHOTO OTBHHYHBA-
HHSI TIDH HaBOJKE Ha PEe3KOCTb.

ObeperaiiTe anmapat OT BJ4rW H HE JepiKH-
T€ €ro B ChIpoM noMmelieHHH. CbIpOCTb BHI3HI-
BA€T KOPDPOSHIO METANJIHUECKHX JHeTaJjel, HebJa-
TONPUSTHO = CKAa3blBAeTC HA  NPOCBETJISIONIEH
IJIeHKe JIMH3 OObEeKTHBA M MPHBOAHUT K MOSIB-
JIEHHIO HaJeTOB HA ONTHKE.

He caenyer noxsepraTth anmapar pe3skuM H3-
MeHeHHAM TeMmnepaTypel. Ha cuabHOM Mopose
XpaHHTE €ro 1oJ myO0oH N BBEIHUMAHTE TOJBKO
A cbeMKH. IlpH BHECEHHH XOJIOJHOTO afma-
paTa B Temjoe IIOMElleHHe He OTKphBanTe ¢yT-
Jsip, BO M30eXKaHWe 3amnoTeBaHHs, TeM (oJjee He
CleAyeT MNPOTHPATL ONTHKY MJH HCKYCCTBEHHO
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nororpesaTh amnmapaT. OcTaBbTe (poToamnmnapar
B 3aKpbITOM (yTaisipe M jafiTe eMy OpOrpPeThbest
[0 TeMIepaTypbl MOMEIeHHS .

He mHocute samachble kacceTs B kapmamax
1[€3aBePHYTHIMA B OyMary — mblib 3a0beTcsi B
Gapxar OOkJeHKH KacCeTl H Oyier unapamnarth
IICHKY.

He tporaiite nansuamu BuyTpenuwe peranu
MexXaHH3Ma, OCOGeHHO WITOPKH H IIUTKH, 3aKphl-
paiomue Kpast wropok. Ilpu HeoctopoxkHoM 06-
PallEHHH MOKET MpPOM3OHTH 3aKJAHHHBAHHE MITO-
POK KpaeM MmHTKa H 8aTBOP BhIfiIeT H3 CTpos.
3drpsisHende NagblaMH JHCKA, NPHIKHMAIOLMIETO
MIEHKY, BbLISOBET MOsSBJIGHHE pPIKABYHHBI, KOTO-
pas OyJeT napanaTb MJEHKY.

[Ipn cororpaduposanus co MmTATHBHOH ToO-
JIOBKH HE HAaKJOHsHTe amnmapar, He OcJabuB
NPEABAPHTENIbHO 3aKUM Mapuupa. B artom cay-
Yde KpemieHHe IITATHBHOTO THesja KaMmephl Oy-
AT HCHBITHIBATH YPE3MEpPHYI0  HATpPy3Ky, YTO
MOKET HapyIIHTh KpEeNJeHHe THe3ja H jJaxke
He()OpMHpOBATE KpBILIKY anmapata. YCTaHOBKY
HEOOXOIMMOTO  NOJIOXKEHHST  KaMmepbl  jenafite
NpH I[OJHOM OCBOOOXJEGHHH ILIADHHPA H TOJBLKO
[OCJTIE YCTAHOBKH (DUKCHPYHTE [0JOMKEHHE 3a-
KHMHBIM BHHTOM wapuupa. Ecam ycranasiu-
BaeTe Ha wrtaTHBe annapaTr 6es ¢yTiasipa, TO Ha
BHHT INTAaTHBA OfieBaliTeé KAapTOHHYIO NPOKJai-
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Ky — OHa NPENOXPAHHT HUIKHIOW KPBIIIKY anma-
para oT napanus.

He cuexyer npoussognts pasbopky Kamepsl
H OOBEKTHBA B JIOGHTEJbCKHX ycaoBusax. He-
yMesiast pasdopka 6e3 CHemuaJbHbIX HHCTPYMEH-
TOB, H IpUCHOCOOJIEHHH OGBHO NPHBOAUT K
1opye amnmapara.

Boabuioe snauenne s COXPAHHOCTH OMTH-
UCCKHX JIeTaJlell anmapata MMeeT NpaBHJ/bHAS
UHCTKA HX OT B3arpss3HeHHIl H HAKaMJHBAIO-
IIEHUCST MbIIH.,

He npumensiiite nas OPOTHPKH ONTHKH He-
CBEXHE HOCOBBIE INIATKH, 3aMIy H T. H.— IBUIb,
TIPHCTABLIAsT K HHM, JIEPKO NapanaeT MOBepXHO-
CTH CTEKOJ H JIHHS.

IMepen uncrkoii ontukH OPEeXJEe BCEero Heoo-
XOIHMO CHyTb MBIL CTPyell BO3JAyXa H3 pesu-
HOBOM TDyIIH HJH YIAJHTh €€ YHCTOI MSIFKOI
Oenuubell HIH  XOPBKOBOM KHCTBIO — TBepJIble
ULITUHKH [pH TOCJeAYIOUed NpPOTHPKE Momapa-
nawor quHsbl. Kucrouka ans cvaxusBanng nouin
AO/KHA OBITh NPENBAPUTENBHO 00e3XKHpeHa, T. €.
TIATEJLHO  NPOMBITA  NETPOJIeHHBIM  3(hHpoM
(ppakuum J1€rKOro GeHaHHA, OTTOHSEMBIE Ipl
40—70°C), ToayosoM wuaH JAPYTHM KaKHM-JHCO
JHCTEIM  DACTBODHTEJIEM H  3aTeM MpoCylieHa.
OGes:kupenHofi KHCTBIO Ge3yCcJIOBHO HeJIb3sl mpo-
BOZUTDL IO pyKE HJH [PHUMEHSITh €€ JJIsi OYHCT-
KH OmnpaB M Jpyrux yacTefi ammapara. Ilbuib,
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MpUCTAIONLYI0 K BOJIOCY KHCTOUKH, ynansiire
NOCTYKHBAHHEM €€ PYKOATKH O Kpall cTona.

UucTKy  ONTHUECKHX
TeH TPsI3W M XKHPA, OCTABIIHXCA Mocje ynaJe-
HHSl TbLIM, Jyullle Bcero naejgaTb CMechio 900/,
nerponefitoro spupa m 100/, uyHCTOrO CHHMPTA,
NpH MOMOMNIM YHCTONH IHTPOCKOMHYECKO# BaThl
MM XOpPOWIO BHICTHPAHHOI MSITKOH TOJIOTHSAHOI
Tpanouky. IlpuMeHeHHe pacTBOPOB mesioues M
KHCJIOT COBEPIUEHHO HENOMyCTHMO.

UpnceTKa - JI0JKHA TIPOUSBOAUTBECS TaK, YTOOBI
HCKJIOUHTH CONPHKOCHOBEHHE PyK C Bartoi Jis
YHCTKM M C TOBEPXHOCTSIMH CaMHX JeTaJei.
Jlaxke HesHAuWTeNbHOE Barpsi3HeHHe BaThl KH-
pOM, BCerJa HMEIOmHMCA Ha KOXke pPYK, 3aTpya-
HsIeT UHCTKY.

TpAnouky WJI¥ BaTy CJerka YBJaMHAIT yKa-
3aHHOH CMEChIO HJIH YHCTHIM CHHPTOM H IPOTH-
pAIOT OUHMIIACMYIO JIHH3Y KPYFOBbIM JIBHKEHHEM
oT nentpa K Kpawo. IIpH umHCTKe BaTOH HeO0JIb-
ol ee KJOYOK MJIOTHO HaMaThBalOT Ha TOH-
KAl 340CTPEHHBI KOHEIl ‘nepeBsifHOll HJH aJlio-
MUHHEBOH DaJOuYKy, 3aMeHss STOT  TaMIIOH
mocje Ka)<[Ooro MpOTHPaHHs JHH3bI, 10 HMOJHOTO
yAanenusi 3arpssHeHuH. Bara HamaThBaeTcs Ha
Majoyky 0e3 TOMOIM INajbleB, BPALICHHEM
[aJI0uKH, NPHKATOH K KaKoMy-JuG0 MpOTEpTOMY
spupom mpexvery. OOHibHOE CMAYHBAHHE TP
NOYKH WJH  BarThl  HEJONYCTHMO — H3JIHMIIKH
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MOBEpXHOCTEH OT ns-
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JKHAKOCTH, CTeKas IIpH HaxXuMe Ha JHH3Y, Oy-
OyT OCTaBJSITb IOCJE BbICHIXaHHsT KOJbIEBbIC
3aTeKH Tpsi3H. '

KHCTbU [OCJ€ YHCTKH CJeNyeT XpaHHTb 3a-
BepHYTOHl B YHCTYI0 MNanupocHylo OyMmary B
3aKpbITON CTEKJSHHOH OaHKe, COBMECTHO C Ba-
TOH HJIM TPSINOYKOH, IPUMEHsSIEMOH Jiisl YHCTKH.

1l O ny3suHpax B CTekKJe NTHHS
00OBEeKTHBA

CrnenuajbHble COpPTa ONTHYECKOrO  C TEKJa,
npUMeHsieMble BO BCEX CJIOXKHBIX ONTHUYECKHX
npubopax, 0CO0EHHO B (DOTOOOBEKTHBAX, BKJIO-
qajoT MeJKHe My3bIpbKH, KOTOpble 00pasylorcd

B CTEKJIe B IIPOLECCE €ro BApKH.

[TysbipbKH, BCTpEYAlOIlHeCs B CTEKJE JHHS
00BEKTHBA, KaK HA KauyecTBe MOJyYaeMbIX CHHM-
KOB, TAK H Ha CBeTOCHJe OObeKTHBAa, He CKa-
3BIBAIOTCH. 4

gymeCTBylomee y HEeKOTOpBIX
Jeli MNpeiCcTaBJeHHE O TOM,
Ny3bIpbKOB MOJYyYaercsi Ha
IIEHHO HE COOTBETCTBYeT JEeHCTBHTEJIbHOCTH.
Ucxonst U3  H3JIOKEHHOrO, IpETeH3HH  MOo-
TpeGuTeNell Ha HaJUYHEe MYySHIPbKOB B JHH3aX
00BLEKTHBA 3aBOJOM HE NPUHHMAIOTCH.

(hoTosrobHTE-
4TO H300pakeHHe
HeraTHBax, COBep-
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