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«<JIOBUTEJ b»

JiByX00beKTUBHbIA MAEeHOYHbIH (oToannapar
b X6

O6wman xapakrepucruka

CBeToCHJIbHAS ONTHUKAa, NBA BHIOHUCKA-
- TeJst  (ONTHYECKHMH M paMOUHBIH), TOYHasd
(okycHpOBKa, LEHTPAJbHBIH 3aTROP C MATHIO
KOPOTKMMH aBTOMATHYECKHUMH BbIIEPKKaAMH
H [POM3BOJIbHLIMH BbIAEPKKAMUd OT PYKH,
JBeHajAlaTb CHUMKOB C OJHOM 3apsiiKH H
nepesapsiika Ha CBeTY, HaTypHble CbeMKH
C PYK H CO IUTAaTUBA, a NMPH HAJHYUHW Haca-
JOYHBLIX JINH3 W PEnpOAVKIHOHHBIE ChEM-
KM — TaKOBBI JOCTOMHCTBA (poToamnmnapara
- «JIo0urespy. |

JLOCTaTOUHO NMPUNOAHATL KPHIIKY 3ep-
KaJIbHOrO BHIOHCKATeJsI, YTOObl yBHIETh B
rJIyOHHE CBETO3ALIUTHBIX ILITOPOK OTYETJIH-
BO€ Mpu JI0OOM OCBELIEHHH W KPYNHOE H30-
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OpakeHue, Mo KOTOPOMY JierKO YTOYHHUTH
pacrnoJiokeHue amnnapara, Korga OODbekKT
CbeMKH yizKe HaMeyeH, HWJW HaHTH HOBBLIH
WHTEePECHBIH CIOJKET.

HeGoabiuuMu  noBoporamu  3yOuaToi
onpasbl JI0OOro M3 00bEKTHBOB OCYLIECTB-
Jsiercst (POKYCHUPOBKA H300parKeHuss € TMo-
MOIIIbIO JIVIIBI MJIM YCTAHOBKA [0 LUKaJe
PAaCCTOSTHHH.

llIkanbl paccrosinuii, auapparmMm M CKO-
pPOCTEH 3aTBOpA, a TaKiKe BCe YacTH YIIpaB-
JIEHHUSI pacioJioKeHbl Tak, uTo paboTa
anmnaparom «Jliodurenb» nporekaer ObICTPO
U YBEpPeHto.

OTcyetr CHUMKOB BejleTcsl o uugpam Ha
CBETO3alIUTHOU OyMare (QOTOIJIEHKH depes
CMOTPOBOE OKHO.

3epKaJbHbIi BHW/IOMCKATE]b HO3BOJIFET

(poTorpapupoBaTb C BBICOTHI, NOJHSAB amla-

paT Haj TOJIOBOHM, WJIH, NOBEPHVB €ro ropu-
30HTAJIbHO, CHUMATb MO/ NPAMBIM YIJIOM,

Hasi  QororpadupoBanus ¢  YPOBHA
rnmas  (CHUMKH  TIOJNYYalOTCs  TIPH  3TOM
c 0oJiee eCTeCTBEHHOU IEepCIEeKTUBOH) CJY-
2KUT pPaMOYHBId BHUIOUCKATENb, OCOOEHHO
VI0OHbIH, KOrja y CHUMAalolilero sbipadora-
JJaCh TOYHOCTh IJia3oMeépa U HaBbIK TIpa-
BHJILHOU YyCTAHOBKH HAa PE3KOCTh IO [IKAJe
PACCTOSHUIL. |
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OcHOBHBIE YACTH M MX Ha3HauyeHHe

KopnycanmapaTa H3roToBJéH H3
niaactMacchbl. Ha 60KOBOH CTeHKe ero HMeeT-
csl yraybJseHue ¢ KphILUIKOH, NpeaHa3sHayeH-
HOe IS XpaHeHnus cBeTo(puALTPOB. Kphillka
OTKpbIBAeTCsl M 3aKPbIBACTCA NOBOPOTOM
BOKPYI BHHTA. Arnmapar uMeer ramky ais
ChEeMOK CO IlITaTUBA.

PoTtoobbekTuB T-22—TpexJHH30-
Bbli aHACTHTMAT ¢ (DOKYCHBIM PacCTOSTHHEM
70 €M W OTHOCHTEJILHBIM  OTBEPCTHEM
] :4,5 — 0 €BOeil CBeTOCHJEe U PE3KOCTH
H300paxKeHnss obecneuuBacT BLICOKOE Ka-
YeCTBO CHUMKOB.

OntTHuyeckuid BHIAOHUCKATEJdb
oObeauusier coOCTBEHHO BHUIOHUCKATENb H
MaTOBOE CTEKJO -—— HeOOJIbIIOH KPYXKOK
B IIEHTPE KOJIJIEKTHBHON JIMH3bI, HaJ KOTO-
pPbIM pacrnoJjoXeHa OTKHAHAasgd yCTaHOBOYHAas
Jyna. Bupouckaresib cHaOxKeH MeTaJlinyec-
KUMH CBETO3ALIUTHLIMHU IITOPKAMH, KOTOPbIe
OTKPBIBAIOTCA  OJHOBPEMEHHO C BepXHeH
KPbILIKOH. 3akpbIBaHHe BUIAOHCKATENS HOJ-
JKHO TMPOU3BOJHUTHLCST B ONPeLeeHHOM  [o-
psiiKe: CHauyaJa caeayer yoparp Jjyny, 3a-
TeM OOKOBBbIe IITOPKH, 3aJHIOI0 ILUTOPKY
C KBaJpaTHLIM OKOLICYKOM M, HAKOHel, Ie-
PEAHIOI0 paMKy, KoTopas /IOJPKHA 3alleJK-
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]—CBETO3alIUTHBIE WTOPKH; 2—IIHUTOK |
C 3aBOJCKOH Mapkoil; J—nepenHdas
pamka; 4—@OT000BEeKTHB; 5—00'LEKTUB
BUIOHCKATENsA; 6—pbluar PEryJaupoBKH
auadparmpl; /—MnOBOJOK PEryiupoBoyY-
HOrO KOJAbLl@ 3aTBOpA; :5—3aBOJHOM
pbiuar 3aTBOpa;, Y—CnyCKOBOH pbiuar
garBopa; I0—pesn6oBoe THE310 AAA
TPOCHKA

HyTbCS CBOMM BbLICTYNIOM 34 S3BIYOK - Ha-
OCHOBHOM KOpOOKe BHIOUCKATEJI.

O60beKTHB BHAOUCKATEJ I UMEET
OTHOCHTEJIbHOe oTBepcTHe 1:2,8, T. €.
3HaYUTeJIbHO OoJibllee, ueM ¢ororpagduue-
CKHH 00beKTHB H o0JiajaeT MOITOMY I1OBbI-
[LIEHHOU quCTBHTeJIbHOCTbIO K yCTaHOBKE
Ha PE3KOCTh.

®0KyCHpOBKa Hsoﬁpameﬂuu
Ha MaTOBOM KpY#KKe M Ha IJIEHKe IPOHCXO-
JIUT OJHOBpPEMEeHHO, TaK Kak o06a oObeKTHBa
COeHHEHbl MexXKJy Cco0od  3yOYaTbIMH
onpaBaMu. banxauuiee paccrosiuue QOKy-
cupoBKH paBHo 1,3 m. Hua Gojee OJNH3KHUX
CbEMOK TPeOyIOTCSl HacajouHble JIMH3BDI.

DoKyCHPOBKY CJie/lyeT NPOU3BOAHUTHL IO
IEHTPY MAaToOBOro KpyxkkKa. Ecjau 00bekT,
KOTOPBIH 2KejaTeslbHO [OJYYUTh HauboJsee
pe3kuM, TpeOyercd UTOMECTHTb Ha Kpalo
CHHUMKa, TO B MOMeHT (DOKYCHPOBKHU amnmna-
paT Hy»KHO MOBEPHYThb TaK, 4ToObI M300pa-
XKeHue oO0bekTa O0Kas3aJoch B IIGHTpe, a
nepea CHyckOM 3aTBOpa — BEPHYTb B HC-
XOJHOE IOJIO2KEeHHUE.

YcTaHOBOUHAfA Jyma NOpUCOEHH-
HeHa K KpBbILIKE ONTHYECKOro BHAOUCKATEJS
u3HyTpu. st nmpuBejeHns Jaynel B pabouee
noJio2keHHe HeoOXOJIHMO OTBEeCTH ee OT
KPBILUKH W NPHIOAHSATD.



TR Rl iy PaMouun i BUOgoOoHcKAaTedb 00-
pasyercs nepejiHed paMKOU u 3ajlHed cBe-
TO3aUIUTHOH IUTOPKOH. JIas MoJib30BaHUS
UM HEOOXOAHMMO HAKJOHHUTbL BHYTPb UIUTOK
C 3aBOJACKOM MAPKOH, MOKAa OH HE 3aCKOYHUT
3a BBICTYIT Ha 3ajHed wrTopke. YToOn 3a-
KPbITb BHJAOHUCKATEAb, JOCTAaTOYHO 34/ HIOIO
LLITOPKY CJierKa OTTSHYTh.

M5 HaBoOAKH cJenyeT annapaTr Tond-
HECTU K IJjiasy u CMOTpPEeThb uepe3 KBajpar-
HOEe OKOLICYKO B 3a/iHed IITOPKe C TaKoro
PACCTOSHNS, IPU KOTOPOM Kpas OKOLIeYKa
COBMAaaloT C KBaJpaTHLIM BbIPE30M IMepe-
¢ Hed paMKu. | paHuilbl moJist 3peHuss Npyu 3TOM

OYAVT rpaHdilaMy CHHMKa.

[lixama paccTOSHUHU HArpaBUPO-
BaHa Ha onpaBe 0ObeKTHBA BHIOHCKATEJIS.
Heneuusi, ouudpoBaHHble B MeTpax, YKa3bl-
BAIOT YCTAHOBKY OODBEKTHBA JAJs Pa3/HYHBIX
yaaJieHid 00beKTOB CbhbeMKU OT amnrapara.
YCTAaHOBKA J10 yropa (3HaKk « oo ») olecre-
YUBAET MPHU MOJHOU JHadparme pPeE3KOCTb
OT 18 M U 10 6ECKOHEUYHOCTH.

I—ycTanoBOYHAR AYNd, 2— KOMJEKTHUB- IllenTpaanpHBlili 3aTBOp - jJAaer

Has JIMH33a BWIOMCKAIe ~

vkl BHHS;}. £ Se'glf;'m‘f ﬂ@(;‘;ié’ii' asToMaTuyeckue BbLaepxkd 1/200, 1/100,
6 (oTONNEHKA HOBKe Ha «B», j1to0ble BBIAEPKKU OT PYKH.

YCTaHOBKA BBIJEPIKEK OCYILECTBJISIETCS IO-
BOPOTOM peryJIMPpOBOYHOIO KOJiblia 3a IOBO-

7




JIOK 10 COBMEllleHHs1 yKasaTeJbHOrO WTPpHXA
C TOYKOH TpeOyeMOH CKOPOCTH (IpOMExY-
TOUHbIE IIOJIO}KEHHUS LITPUXA CPEJHHX CKO-
pOCTeH He [aloT). YKas3aTeJbHbId HITPUX Ha-
XOJHUTCS HA Kpar KOJiblia.

[lepen cbeMKoil HY)KHO B3BECTH 3aTBOP
Ha>XMMOM Ha 3aBOJHOH pblyar BHHU3 A0 YIO-
pa. Cnyck mpou3BOAUTCS NJIABHLIM HaXKHU-
MOM Ha CIIYyCKOBOH pblYar WJH CIYCKOBBIM
TPOCHKOM, AJIsT KOTOPOro HMeeTcs:i pe3nbo-
Boe ruesno. Ilpu ycranoske na «B» 3arBop
OCTaeTCsd OTKPBITBIM C MOMEHTa HaXKaTHSA
Ha CIYCK OO0 ero oCBOOOKIeHHS.

Jluadparma Haxonurcss BHYTPH 3a-
TBOpA, MEXKAY JIMH3aMH OOBEKTHBA, e€ Ha-
3HAYE€HHE — HU3MEHATh AUAMETP CBETOBOTO
orBepcTusa. [uadparmuposanue o6beKTHBA
OCYILUIECTBJISICTCSf MOJABHMXKKOI pbiYaKKa C
yKaszareJseM, - KOTOpble [epeMellaloTes: 10
OKPY2KHOCTH 2aTBOpa BJ10JIb IIKAJIbI.

JdunabparmMupoBatb OOGBEKTHB MPUX0-
JUTCSI B TeX CJayyasiX, KOTJla OcCBelleHHe
CTOJIb CHJIBHO, YTO caMasi MaJiasi BbIIepkK-
Ka 3atBopa 1/200 mHemocraTouHO KOpOTKA,
HJIH KOrAa XKeJaTeJbHO YBEJUYHTb IJyOH-
HY PE3KOCTH.

Vsmenenue royGHHBI Pe3KOCTH TpH AHA-
pparmMupoBaHun OGBSICHICTCH CJEIVIOLIHM.
Ha xakoe G6bl paccrosinue Hu 6bul  cdho-

8

KycipoBan (OTOOGBEKTHB, TeOpeTHUECKHU
MpH JaHHOH €ro yCTaHOBKe, B IIPOCTPAHCTBE
[IpeAMETOB HMEETCA BCEro JIMIIb OAHa IJIOC-
KOCTb, KOTOpast u3oOpazkaercda BIOJIHE pe3-
KO Ha MOBEPXHOCTH HEraTHBHOTO MaTepuaJia.
IT0 OYyJAeT IJIOCKOCTb OCHOBHOI HABOIKH.
Bce npeamersl, pacnonoxkennsle GjauxKe HIH
AaJjplie, 1oJayyarca Hepe3kuMu. Ho Hepes-
KOCTb YBEJIMYHBAETCS IIOCTEIEHHO, MO3TOMY
MPAKTHYECKH CYHIECTBYET HEKOTOpOoe IMPO-
CTPAHCTBO, B MpejiesiaX KOTOPOro HEPE3KOCTh
[MOJIy4aeTcsl euie AonycTuMou. I'mybuHa pes-
KOCTH yBEJHYHBAETCAd IO Mepe yAaJeHUs
OCHOBHOH IIJIOCKOCTH HABOJKH OT allapara,
HO yMEHBIIAeTCsd C yBEJUUYEHHEM CBETOBOrO
oTBepcTHsa oObekTuBa. WiaMeHeHHs riyGuH
pe3kocTH  oObekTHBa T-22  npuBemeHB
B TadJHLIE.

CTymeHM IUKaJbl BBIIEPKEK 3aTBOpa
(KpoMe mepBoi) NaloT M3MeHEeHHe BhIIepPIK-
ku BaBoe. CryneHH wKaJabl auadparmbol
TaKXke IMOCTPOEHbl HA MPUHILHUIE YIBOCHHS:
H3MEHEHHE OTBEPCTHUS HA OJHO JeJIeHHe CO-
OTBETCTBEHHO YBEJIHYUBAET WJIM yYMeHbIlaeT
B BA pasa KOJIMYECTBO CBeTa, MoIlagalo-
llero Ha aMmyJbcuto. Tak, Hanpumep, Bbl-
nepxKKy npu auadparme 1:5,6 caenyer
BIBO€ YMEHBbIIUTh II0 CPaBHEHHIO ¢ paua-
¢pparmoii 1:8; ecsid 3Ke H3BECTHA BhLIEP K-
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Kak BupHo u3 TadJulbl, CYIIECTBYIOT
cpejHHUe AuadparMbl U CpeiHHe PACCTOSHHS
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Cpe/lHee paccTosiHue ( ~ & M) OoTMeuyellbl Ha
[IKaJgax KpacHbIMH ToukaMu. CJieroBaTrelib-
HO, B YCJOBHSIX XOPOIUero ocBelleHHs MOXK-
HO MOJIb30OBATbHCSI YCTAHOBKOH 110 KPaCHbIM
TOYKaM u He 3a00TUTBCSI O HABOIKe Ha pes3-

KOCTb.

111“—‘1,6

3apsajKa aninapara

1,2—1,5

3apsiika anmapara CTaHZapTHOH (OTO-
MJIEHKOH MOKeT IIPOH3BOJUTBLCSI Ha CBETY.

s storo Tpebyercs: |
. OTKpBITh KPBILIKY annapara, npeaBa-

|

2AYOUH pesxocmu 6 memparxr 048 obvexmusa T-29

10
o
2;0
1,5
1,3

no wKane
3

Y CTaHOBKaA
PacCTOSIHUH

PHTEJIbHO MPHUIIOAHAB [OOYepeaHo o00e Mpy-

JKUHbl 3aMKa.
2. CopBaTb 3akJelky c¢ (OTOMJIEHKH,

MPONYyCTHTh KOHEL 3allUTHOH OyMard B
11




[IeJIb MPHEMHOH KATYIUKH H MOAOTHYTHL €ro,
3aTeM, Bpallasg roJIOBKY MNepeMOTKH, HaMo-
TaTb Ha KaTyUIKy 2—3 caost Oymars.

3. ¥Yb6enuBuiuch, uyto Oymara HaTSCH-
BACTCS1 MPaBHJIBHO, 3aJI0KUTb KAaTVILIKY C
[JIEHKOHM B HHJ)KHee THe3J0 Kopmyca, 3a-
KPBITb  KPBIIIKY MW MNOAXKATh NPYXKHHBI
3aMkKa.

4. IloBepHyTb TroJIOBKY 3aCJIOHKH CMO-
TPOBOIO OKHA IIPOTHB YaCOBOH CTPEJIKH;
MEIJIEHHO BpallaTb TOJIOBKY NEPEMOTKH,
MOKa 3a KpPacCHbIM ULeJJYJOUJIOM He IO-
SIBSITCS1 CHAayaJla CUrHaJibHble 3HAUKH Ha 3a-
UTHOH Oymare, a 3atem uudpa «l»; 3a- |
KPbITb 3aCJIOHKY, MOCJe 4Yero amnmnapar ro- |
TOB K (pororpadupoBaHuio.

®ororpacduposanue |

Bblﬁop pacCloJIO2KE€HHsI alnmnapara InpH ]—3aMOK KpBIIIKH BHJIOUCKaTenAsl; 2—

¢ororpacupoBaHUH — OJHO M3 BeChbMa gpymﬂﬂnblﬁ 3aMOK KPbILUKH annapa;‘a;

y —TOJOBKA TMEepPEeMOTKH IUIEHKH, 4—

BAXXHBIX YCJOBHH, om?eﬂe.nmonmxr KayeCTBO SR Eaviang: B-annie Seoi

CHHMKa, U TpedyeT 0coO00ro BHUMAHHS. TeAn KATYLIKH, 6-—CMOTPOBOE OKHO:

M36paB TOUKy CbeMKH M TPaHHIBI H30- | 7—TrOJOBKA 32CJHOHKH CMOTDOBOTI'O OKHA:

6paKemnusi, HeOOXOAUMO: 8—KpbIlIKa yrayObJenusa 1ad XpaHEHUS
| CBETOPHUIBTPOB

I. ¥craHoBUTL 00beKkTHB Ha (OKyC MO
PE€3KOCTH H300paXKeHHsT Ha MaTOBOM KPYK-
Keé WJIH 10 IIKaJjie pacCTOSIHH. | RS RS SSICRT:
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2. YcTaHOBUTH OoTBepcTHe AHacdparMal.

3. ¥CTaHOBUTb 3aTBOP HA HYXHYIO CKO-
POCTb U B3BECTH €r0.

4. CnyCTUTh 3a2TBOP.

0. Ilepemorare nienky (cpasy »xe mocne
Cb€MKH, YyTOObl He 3a0BITh), AJIST YEro Io-
BEPHYTh 3aCJOHKY CMOTPOBOrO OKHa H
JIAaBHO BpalllaTb TOJIOBKY IIePEMOTKH J10
MOSIBJIEHUS cCJaeAyIolled uudphl; 3areMm 3a-
CJIOHKY 3aKphITh. '

Paspsanka annapara

[Tocne  npBenaguatoro  (mocsemnero)
CHUMKa HeOOXOJIHUMO TIepeMOTaTh 3aLIUTHVIO
Oymary IuJIeHKH [0 KoHua. Moxker ciay-
YHTLCA, YTO NMOJ CaMblid KOHel BpailleHHe ro-
JIOBKH 3aTOPMO3UTCH BCJECJICTBUE 3a7epKKH
Oymard B LeJid hoOJalolled KaTYIIKW; He-
CMOTPsSA Ha 3TO, MOXKHO 0O€3 oraceHus pas-
PAJAHTDH anmapaT Ha CBeTYy.

Inst paspsinku annmapara TpeGyercs:

. OTKpbITH KpBIIIKY anmapara.

2. OTTSIHYyTH W HEMHOro IOBEPHYTb TO-
JIOBKY NMepeMOTKH. ,

3. BbiecTn 3a js1anky HakJ0HOM Ha cedd
AeprKaTesib KaTYWIKH U3 KOopryca.

4. BblnyTh KaTYIIKY ¢ 3aCHSTOH NJeH-
KOH, 3aKJIEHTh ee H yOpaTh A0 MPOSIBJIEHHUS.

14

Ilpu paspsiake nelicTBOBaTL OCTOPOXKHO,
yroObl He OCJa0uTh HaMOTKY H He 3acBe-
THTb IIJIEHKY.

0. OcBo6oauBuIyiOCs KaTYIIKY nepecra-
BUTb M3 HHXXHErO ruHesfa Kxoprnyca B JAep-
XKaTesIb Tak, uToObl ee Topel ¢ IPOPE3blo
Obl1 HampasJied K TOJIOBKE MEpPEeMOTKH.

6. Bepuyrr lepxkartesir Ha cBoe MeECTO
U, Bpalllasg IOJIOBKY IepEeMOTKH N0 4YaCOBOH
CTpeJiKe, YOeAUTbC: B TOM, UTO KaTyIlKa
Bpalaercs.

O6mue ykazaHug

Amnapar «JIio6utenb», Kak U BCAKHH
TOUHBIHA npubop, Tpebyer GeperKHOro U yMme-
JIoro obpaulenusi. Buyrpu annapar HOJXKEH
ObLITb BCErjla UMCTBIM; IbLJIbL ¥ COPUHKH, OCe-
nast Ha IIOBePXHOCTH TUJICHKH, JAIOT Ha He-
raTuBe [po3pauHble TOYKH U MOPTST CHUMOK.,

Hesb3st nonyckaTts 3arpsi3HeHUst JHH3 H
[[pUKacaTbCd K HUM [aJibllaMHd, TakK Kak
3TO MOJKET TMOBPECANUThb ITOBEPXHOCTb JIMH3
H YXYALIHUTb PE3KOCTh CHUMKOB. :

Ilporuparp 0OOBEKTHBBI MOXKHO TOJBKO
CHapyzKHu, Jiyullle BCEro MATKOH BBICTUPAH-

HOH IOJIOTHSIHOH TPSANOYKOH MJH BaTHBIM

TAMIIOHOM (He Ha)Xumasl), npeiBapUTeJIbHO
CJIeTKA IMOJBILIAB Ha INOBEePXHOCTh JIMH3BI.
[Ipu cuspHpIX 3arpsisHEHHAX MOXKHO CMa-
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YUBaTh TPSINOYKY YHUCTHIM cnupToM, Pas-
BUHYHBATh OINpPaBy M BbLIHUMATh JIUH3H

He paspellaercs.

¥ *
%

boJjiee noapoOGHble CBeleHUsT 11O BCEM BO-
mpocaM, CBsI3aHHBIM C (poTorpadupoBaHUEM
(BBIIEPIKKH, NPOSIBJIEHHE, TTPHMEHEHHe CBe-
TOQUJBTPOB W HACAMAOYHBLIX JIHH3 W AP.),
MOJKHO IMOJIYYUTh B CHNEiHaJIbHBIX PYKOBOI-
CTBAaxX M CrpaBOYHUKAX no (ororpadumn.

OT3bIBBI ¥ MOXKEJaHUS NPOCKM HAIpas-
JATh M0 MecTy npuoOpeTeHus amnmnapara.




