- - — o — e e
-

camera.SU | FOCYAPCTBEHHbI @ COIOSHbIA SABOR

- ikt
& doviet

i ~ Coeetckue choToanna




«JIOBHUTEJl b»

NByxo0beKTHBHBIH NNEHOYHBIA hoToannapar

6 X6 cm
OINHCAHHE — PYKOBONCTBO

O6was xapakTepucTHKa

CBeTocHJLHAst ONTHKA, JBA BHAOHCKA-
TeJs (ONTHYECKHH H paMOuHBIH), TOYHA4
(hoKkycHpOBKa, UEHTPaJbHBIH 3aTBOP C MAThIO
KOPOTKHMH aBTOMAaTHYECKHMH BBIJEPKKAMH
H MPOH3BOJILHEIMH BbIAEPKKAMH OT pYKH,
[BeHaJuaTH CHHMKOB C OZHOH 3apsikH H
nepesapsiika Ha CBeTy, HaTyPHBIE CBEMKH
C PYK M CO WITAaTHBA, a NMpPH HAJNHYHH Haca-
AOYHBIX JIHH3 H PeNpOAYKUHOHHEE CheM-
KH — TaKoBBl JOCTOHHCTBAa (hoToamnnapara
«JII0OHTEJB .

HocTaTouHO NPUNOAHATL KPHILKY 3ep-
KaJIbHOrO BHIOHCKaTess, yTOGbl YBUIETh B
rJlyGHHE CBeTO3aUIMTHBIX INTOPOK OTYET/Y-
RQE NpH JI060M QCBeLIeHHH H KPYNHOe H30-
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GpakeHHe, 10 KOTOPOMY JIeTKO YTOUHHTD
pacmoJioXKeHHe anmapara, Korga O0beKT
ChEMKH y)Ke HaMeueH, HJH HalTH HOBBII
HHTEPECHBIH CIOXKET.

HeGonbmnymu  mopoporamu  3y6uaToi
onpasbl JiIOGOro H3 O6HEKTHBOB OCYUIECTRB-
JseTcst (DOKYCHPOBKa H300parKeHHAa C IO-
MOWLIBIO Jynbl HJH YCTAHOBKA 110 K a.gne
paccTosHHI.

HIxkanel pacctosiHmil, anadparm U CKO-
pocTel 3aTBOPA, a TAKMKE BCE YACTH YNpas-
JIEHHs1 pAacloJioJKeHbl Tak, 4to pabora ¢
«JlioGuTenem» rnporekaer OBICTPO H yBe-
peHHo.

Orcuer CHUMKOB BeAeTcq no uHdpav Ha
cBerosamuTHoft Gymare (GhOTOMIEHKH YEpes
CMOTPOBOE OKHO.

3epkanbHLIH  BHIOHCKATENL [103BOJAET
¢ororpadHpoBaTh € BBICOTHI, NOAHAB anna-
pat Hanx roJoBofi, HJH, NOBEPHYB ero ropH-
80HTaJIbHO, CHHMATh I10J] TNPAMBIM YLJIOM.

Ias  (ororpacuposanrss ¢ ypoBHA
rias  (CHHMKH MOJYYaloTcd TIPH  3TOM
¢ 6ojee ecTeCTBEHHOH NepCHeKTHBOH) Ciy-
MKHT paMOUYHBIH BHAOHCKATENb, OCOBEHHO
yIo6HBIH, KOraa y CHHMalollero Beipabora-
JIHCb TOYHOCTH TJla3oMepa M HaBbIK Npa-
BUJILHOH YCTAHOBKH HAa DE3KOCTh IO LIKAJe
paccTosHHH. ;
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OcHOBHbBIE YACTH H HX HasHAuYeHHe

Kopnyc,anmapaTa H3rOTOBJIEH H3
nimacrtMmaccrl, Ha GOKOBOH CTeHKE ero HMeeT-
ca yrayGJieHHe C KPEINIKOH, NpeaHasHayeH-
HO€ JUIst XpaHeHHusa cBeTodHabTpoB. Kpbiuka
OTKPBIBAeTCS M 3aKPBIBAETCH  MOBOPOTOM
BOKPYr BHHTA. Amnmapar Hmeer raiiky njs
CBLEMOK CO IITaTHBA.

PoT006bekTUB T-22—Tpexaiuso-
BBIIf aHACTHIMAT C (DOKYCHBIM pPAcCTOAHHEM
7,5 cM M OTHOCHTEJISHEIM  OTBEpCTHEM
1:4,5 — 1o cBoelf -CBETOCHJIE H pe3KOCTH
H3obpaxeHus obecrneyHBaeT BBICOKOe Ka-
YeCTBO CHHMKOB.

OnTuueckH# BHAOHCKATCAB
00BeAHHACT COGCTBEHHO BHAOHCKATEAb N
MAaTOBOE CTEKJI0 — HeOOMBIION KpYyHKOK
B I@HTPe KOJUIEKTHBHOI JUH3bI, HAH KOTO-
PBIM pAacroJiokeHa OTKHIHAs YCTAHOROYHAsA
Jyna. Bunouckarens cHaGKeH MeTasauuec-
KHMH CBETO3allHTHBIMH LITOPKAaMHU, KOTOpble
OTKPBLIBAIOTCA OJIHOBPEMEHHO C BepXHeil
KPBILIKOH. 3aKkpeiBaHie BHAOWUCKATENA JOJI-
JKHO TIPDOM3BOJHTLCSI B OINPEHEeNeHHOM I10-
psalKe: cHauaja ybupaercs jiymna, 3atem 6o-
KOBBEIE IITODKH, 3a/HsAA INTOPKA ¢ KBaApar-
HBEIM OKOIIEYKOM H, HAKOHeH, I[epemHsst
pamka, xoropas JMOJUKHA 3alleKHYTHCs
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| — cBeTo3alMTHRIE WITOPKh; 2 — UIATOK C
3aBOJICKOH Mapkoi; 3 — nepejHAd paMKa;
4 — GoTo06LeKTHB; 9 — O0HEKTHB BHIOMCKE-
Tens; 6 — pbiMar peryiIHpoBKH pauadparMsl;
7 — NOBOAOK PEryJHpPOBOYMHOIO KOJbIa 3a-
TBOpa; & — 3aBOAHOH phiuar 3arsopa;, 9—
cnyckoBoil puuar 3aTropa; 0 — pesnfoBoe
THE310 Jiid TPOCHKA

CBOHM BHICTY(IOM 3a #3bI4OK HA OCHOBHOA
KOpoOKe BHIOUCKATEJIs.

6bEeKTHB BHJIOHCKATEJdHMeeT
OTHOCHTeJbHOEe oTBepctHe 1:2,8, T. e,
3HayHTeNbHO Goabliee, uem (pororpaduye-
CKHil 00BEeKTHB H 06JiajfiaeT NOITOMY MOBHI-
WEHHOA YYBCTBHTEJBHOCTBIO K YCTAHOBKE
Ha Pes3KoCTh.

QPoKyCcHPOBKA H3O0OpaxXeHHH
Ha MaTOBOM KDYXKKe H Ha IJIEHKe NPOHCXO-
IHT OJHOBPEMEHHO, Tak Kak 00a 06beKTHBa
cBH3anbl 3yOyaThiMH oOnpasamu. Banxai-
mee paccrosHAe  (POKYCHPOBKH PaBHO
1,3 M. Ina bojnee G6GJIM3KHX CHEMOK Tpe-
6yIOTCS HacalOouHbIe JIHH3HL

DOKYCHPOBKY CJeAyeT NPOH3BOAHThL MO
IIEHTPY MaTOBOro Kpyxka. EciaH 06beKT,
KOTOPBI JKeJaTeJbHO NMOJYYHTh Haubojee
pe3KkHM, TpeOyeTcs IOMECTHTh Ha Kpai
CHHMKa, TO B MOMEHT (POKYCHPOBKH amma-
paT HyKHO IOBepHYTh TaK, YTOOH H3006pa-
JKeHHe OOBEKTa 0Kasajoch B IeHTpe, a
riepefy CIycKOM 3aTBOpa — BepHYTb B HC-
XOIHOE TOJIOXKEeHHe.

YcraHoOBOUYHAdA JYyNa MNpPHCOERH-
HeHa K KpBbILIKe ONTHYECKOrO BHAOHCKATENR
n3uyTpH. Iiia npHBefeHHs Jaynbl B patodee
I0JIO}KeHHe HEeOOXOAHMO OTBeCTH ee OT
KPHINKH H OPHOOLHATD.
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1'— YCTaHOBOUHAA JyTma; 2 — KOXNeXTHBHAT

JIHH38 BHAOHCKATENHd € MATOBRIM KpYHKOM

_CcHH3Y; 3 — 3epxano; 4 — o00BeKTHB BHIO-

uckartens; J — doroobbexTHs; 6 — doro-
[LIEHKE

PaMounuii BHAOHCKATENb 06
pasyercs mepeaHer pamMKoif U 3ajHeH CcBe-
To3amuTHOM mTopKoit. [laa MOoJb3OBaHHS
UM Heo6XO0AHMO HAKJOHHTb BHYTPb LIHTOK
¢ 32BOJICKOH MapKOH, roKa OH He 3aCKOUYHT
3a BHICTYN Ha 3aJiHEil UITODKE. UTo6Hl 3a-
KPBITb BHJOMCKATE/b, HOCTAaTOYHO 3a/HION
LITOPKY CJIeTKa OTTAHYTB.

Jlaa WaBOJKM CJelyeT anmapart noj-
HeCTH K rjiasy H CMOTpeTh yepes Kpajpat-
Hoe OKOIIEUKO B 3ajHeil IITOpKe C TaKOro
paccTosiHHs, TPH KOTOPOM Kpasi OKOLIEuRa
COBMAMAIOT C KBaJpaTHbIM BbIPE3OM Mepei-
el paMky. ['paHuibl TIOJS SPEHHS MPH STOM
O6yayT rpaHHlaMH CHHMKA.

[likama paccTOARHUA HArpaBHpPO-
Baua Ha onpaBe OOLEKTHBA BHIOHCKATEJ.
Jlenenus, onidpoBanibie B METPAX, yKashbi-
BAIOT YCTAHOBKY OOBEKTHBA JJI5 pasJIMUMbIX
ynaJieRuif 00bEKTOB CHEMKH oT amnmnapara.
VeranoBka [0 yrnopa (3HaK « o ») ofecne-
ypBaeT NpH MOJHOR Juadparme PpesKocTb
or 18 s u no GEcKOHCYHOCTH.

[lenTpadbHBI{l 3aTBOP AACT Bhl-
nepxxu 1/200, 1/100, 1/50, 1/25, 1/10 cex.,
a TakiKe, TpH yCTAHOBKE Ha «By», mobue
BEUIEPIKKH OT DYKH; NepecTaHoBKa CKOpO-
cTefl OCYIIECTBJAETCS [OBOPOTOM peryJiH-
POBOYHOrO KOJIblia 332 TNOBOJOK A0 COBME-

7




leHHst YKa3aTeJIbHOrO LITPHXAa C TOUKO#M
TpebyeMoil CKOpOCTH (ITPOMeXKYTOUHBIE M0-
JIOXKEHHs! IITPUXa CPEAHHX CKOPOCTEH He
Jal0T). YKasaTeJbHLIH IITPHX HAXOAHTCAHA
Kpal KoJblia.

Ilepen cweMKol TpebyeTrcs Ha)KHMOM Ha
3aBOJHON pblyar BHH3 [0 yIOpa B3BECTH 3a-
TBOp. CHyCK NMPOH3BOAMTCS NJIABHBIM HaXKH-
MOM Ha CIYCKOBOH phlYar HJH CITyCKOBBIM
TPOCHKOM, MJisi KOTOPOTO HMeercsi pe3b6o-
poe rue3no. Ilpu ycraHoBke Ha «B» 3aTBOp
0CTAeTCsi OTKPLITHIM C MOMEHTAa HaXaTud
Ha CHYCK O ero ocBOOOMKIeHHS.

Hduadparma HaxodHTC BHYTpH 3a-
TBOpA MeXJy JHH3aMH 00bekTHBa. OHa co-
CTOMT H3 JIENeCTKOB, OrPaHHYHBAIOUIHX CBe-
TOBOE OTBEPCTHE, KOTOpOEe H3MEHAeTCs IPH
repeMellleHHH PHIYaKKa.

Huadparmupopatb 0OGBEKTHB (yMeHb-
LIATh €ro CBETOBOE OTBEPCTHE) NPHXOAHTCH
TOrga, Korja OcBellleHHe CTOJIb SPKO, YTO
caMoif GOJILIIOH CKOPOCTH 3aTBOpa yiKe
HELOCTATOYHO, HJIH KOrja IKeJaTeJbHO
YBEJIHUHTE TJIyGHHY PpEe3KOCTH, T. €. IpH-
GNH3UTENBHO YPaBHATH pe3KocTh H306pa-
JKeHH OODEKTOB, PAa3JjHYHO YAAJeHHBIX
oT anmapara.

CryneHn [mKajbl 3aTBopa (Kpome mep-
BOH) HalOT y[IBOGHHOE YCKOpEeHHe HJH 3a-
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meqenne. Crynenn wKaasl AHadparmet
TaKxKe [OCTPOEHbI HA NPHHUHIE YABOCHHA:
H3MeHeHHEe OTBEPCTHA Ha OHHO JeJIeHHE COo-
OTBETCTBEHHO YBEJHYHBAET HJH yMeHbludeT
B JBa pasa KOJHYECTBO CBeTa, Mofiajaio-
mero na mienxky. Hanpumep: npu guadpar-
me 1:5,6 BeiepKKY CJefyeT BABOE YMeHb-
IiMTL MO CpaBHEHHIO ¢ pgHagparmoi 1:8;
€CJIH 7K€ H3BeCTHa Bblaep:xkka s 1:55,
HO 1O YCJOBHAM CBbeMKH Tpebyercs Aua-
¢pparma 1: 16, TO BHAEPKKY HEOOXOHHMO
YBeJIHYHTL B BOCeMb pa3, TaK KaK 3Jech
H3MeHeHHe MPOM3OIJIO HAa TPH CTYIIEHH.
Ha mkanax satBopa H Anadparmbl yKa-
SaHBl TOJIbKO 3HaMeHaTend npobed: 10 Bme-
cro 1/10, 4,5 Bmecro 1:45 u 1. O,
Hamenente riyOHHBEI pDE3KOCTH NpH AHA-
(parMHpPOBaHHH OGBSICHAETCS CJAELYIOUIHM,
Ha kakoe Obj paccrosHHe HH Gbour co-
KycHpoBaH (DOTOOOBLEKTHB, TEOPETHUYECKH
HMeeTcsi B MPOCTPaHCTBe MPEAMETOB BCEro
JIHIIb OJHA IIOCKOCTh, KOTOpas MpH AaH-
HOW ycTaHOBKe OOBeKTHBA H300parKaercs
BIOJIHE Pe3KO Ha IJIOCKOCTH NJIEHKH; BCe
NpefMeTHl, pAaCHOJIOKeHHBIe OJHKe HIH
Jajibiiie, nmojyvaiorcs Hepeskumu. Ho Hepes-
KOCTb YBEJIHYHBAEeTCsl MOCTENeHHO, NO3TOMY
MPAKTHYECKH CYIIEecTByeT HeKoTOpoe Ipo-
CTPAHCTBO HaBOAKH (rjyOHHa pesKOCTH),
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B Mpefenax KOTOPOro HEPe3KoCTh elle Aony-
cruma. [oy6una pesKoCTH YBEIHYHBAETCH
Mo Mepe yjafieHHs OCHOBHOH TIIOCKOCTH
HABOAKH OT anmapara, HO YMEeHbIIaercs C
yBeJIHYeHHeM CBETOBOrO OTBEPCTHi O0BEK-
THBa. MaMenenuss rayGui pe3KocTH O00bEK-
tupa T-22 npHBeneHbl B TabJHILE.

Kak BupnHo u3 TabJHIlbl, CYIIECTBYIOT
cpeaune aHadparmMbl H CpefHHe PaCCTOSHHES
HABOJIKH, TIPH KOTOPBIX MPAKTHYECKH PE3KHM
BHIXOAMT Bce, Hauknas ¢ 3—4 m. Ta-
kasn cpeauss auapparma (~1:10) n
cpesuee paccrosuue ( ~ 8 A) oTMeueHbl Ha
mKanax «JIooutend» KPaCHBIMH TOUKaMH.
CllefoBaTeJbH0, B YCJIOBHAX  XOpOLUIEro
OCBEIHIeHHS MOMKHO MOJAb30BATHCH YCTAHOB-
KOfi 1O KPAaCHHIM TOYKaM H He 3a00THTH-
csl O HAaBOJKE HA Pe3KOCTh.

3apsiaka anmapara

3apsiika anmapara CTaHAapTHOi (oTo-
JIEHKOH MOJKeT NpPOH3BOJIHThCA Ha CBETY.
Ins sToro Tpebyercs:

1. OTKpBITH KPHILIKY ammapara, npejsa-
pHTEJTHHO TIPHIOMHSB 004YepesHo obe Mpy-
MKHHBEl 3aMKa.

2. CopBarb 3akjefixy ¢ (OTOMJICHKH,
NponyCTHTh KOHern 3alluTHOH OGymard B
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TABJHAITA
2ayOur pesxocmu 8 sempax 048 ooverxmuse T-22
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1e/ib NPHEMHONR KATYIWIKH H MOAOrHYTH ero,
3areM, Bpaillasi roJIOBKY MepeMOTKH, HaMO-
TaTh Ha Karymwky 2—3 cjos 6yMmaru.

3. ¥6enuBmucs, uro Oymara HaTATH-
Baercs NPaBWIIbHO, SaJOXKHTh KaTyUIKYy C
MJIEHKOH B HHX(Hee TIHe3Jl0 Kopmyca, 3a-
KpPhITh KPBIIKY H MOJAXKAaTh  MPYKHHBL
3aMKa.

4, IToBepHYTh TOJIOBKY 3acJOHKH CMO-
TPOBOIO OKHA NPOTHB YaCOBOH CTpPeJKH;
MeJJIeHHO BpallaTh TOJIOBKY I€pPeMOTKH,
MOKAa 33 KpPacHBIM LeJIYJOHAOM He  NOo-
ABATCS CHAYaJjia CHrHAJbHbIE 3HAUKH Ha 3a-
ILHTHOK ByMmare, a 3ateM nudpa I; 3aKpbITh
3aCJIOHKY, TIOCJe Yero anmnapat rotoB K
dororpadupoBaHHo.

dortorpathupoBarune

BriGop pacnoJjioxkenus anmapata npH
¢ororpadHpoBaHHH — OJHH H3 BecbMa
BaX{HbIX MOMEHTOB, ONpeleJAIIHX Kaye-
CTBO CHHMKA; 3TOMY CJEAyeT YAeJATh 0co-
Goe BHHMaHHe.

Habpas ToYKy CheMKH H IpaHHIbI H30-
GpakeHns, He06XOAUMO:

1. YcraHoBuTh OGBEKTHB Ha ¢GoKyC no
pesKkocTH H306paykeHHs HA MaTOBOM KpYK-
K& HJIH MO WKaJjie PacCTOSIHHH,
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| —'3aMOK KpBlIKKH BHIOHCKaTe s, 2— npy-
JKHHHBI 3aMOK KpLIUIKH annapara; 3—roJoB-
Kd IEPEMOTKH ILIEHKH; 4—TIPHEMHAR KATY KA,
J — nanka gepiarens KaTyumKH;, 6 — cMOTpO-
BOE OKHO; 7—rojloBKa 3acJOHKH CMOTPOBOTO
OKHA; S—KpblliKa yray6nenus s XpaHeHHs
cBeTOMHILTPOB




2. YcraHOBHTb OTBepcTHE AHA(parMsl,

3. YcTaHOBHTb 3aTBOP HA HYXXHYIO CKO-
pOCTb U B3BECTH €ro.

4. CnycTHTb 3aTBOP.

5. [1epemMoTaTh INEHKY (cpasy ke nocnie
ChbeMKH, YTOOBI He 3a6hiTh), [Js Uero Io-
BepHYTb 3aCJIOHKy CMOTPOBOrO OKHa H
NJIaBHO BpauiaTh TFOJOBKY MEPeMOTKH 10
nosIBJEHHA CAefylomel nudpel; 3arem 3a-
CJIOHKY 3aKpBITh.

Paspaaka annapara

[ocsie  aBewapuaroro  (mocjennero)
CHHMKa HeO06X0JHMO NepeMoTaTh 3aUIHTHYIO
fymary TIWIeHKH A0 Konuna. Moxer ciay-
YHTHCS, YTO MOJ CaMblif KOHEIl BpalleHHe 1o-
JIOBKH 3aTOPMO3HTCS BCJEICTBHE 3a/1€PHKKH
Oymari B llejH MOZAIOUIeH KATYUIKH; He-
CMOTpsl Ha 3TO, MOXHO 6e3 onaceHHs pas-
psAMTh anmnapat Ha CBeTy.

Ilns paspsjkd annaparta Tpedyercs:

1. OTKpBITE KPHILIKY anmnapara.

2. OTTsiHYTH H HEMHOIO MOBEPHYTH IO-
JIOBKY TI€PEMOTKH.

3. BuiBecTH 3a JIaNKy HAKJOHOM Ha cebs
JlepaKaTesb KaTyIIKH H3 KOpIyca.

4. BuiHYTb KaTYIIKy C 3aCHTOW MJEH-
KOli, BaKJIEHTb e¢ W y6paTh N0 NMPOABJEHHS,
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[lpu paspsnke JeficTBOBaTh OCTOPOKHO,
yTo6bl He OCJabHThL HAMOTKY H He 3acBe-
THTb IJI€HKY. (

5. OcBoGOIHBLIYIOCS KAaTYIIKY NepecTa-
BHTb M3 HHXXHEro rgesja Kopnyca B [Jep-
JKaTedb Tak, uTo6Ghl ee TOpew ¢ IMPOpPesbio
OblJ1 HAaTMpaBJeH K TOJIOBKE MEpPEeMOTKH.

6. BepuyTth JAepxkarejb Ha CBOe MeCTO
i, Bpailasi OJOBKY NEPeMOTKH MO YacOoBOi

cTpesnke, yOeAHTbcA, YTO KaTyimika Bpa-
miaeTcHd.
Oodwne yKasanus
«Jll06HTeNbY, KAaK M  BCAKHI  TOYHbBLH

anmapar, tpebyer O6epexHoro u yMmeJoro
obpaiuenus. BHyTpn annapat A0JuKeH GbiTh
Rcerjla YHCThIM; TbIIb H COPHHKH, Oceja+
Ha MOBepXHOCTH MJIeHKH, KaloT Ha Heratuse
npo3pauHble TOUKH H IMOPTAT CHHMOK.
Hennsa ponyckath 3arpsAsHeHHs JHH3 H
MpUKacaThCs K HHM [aJdblaMH, TaK Kak
5TO MOKET BbI3BaTh YXYHIUIEHHE PEe3KOCTH
H MOBpEK/AeHHe MOBEPXHOCTH JIHH3.
[TpoTnpaTh OOBEKTUBE MOXKHO TOJIbKO
CHApYy:KH, Jyulle BCEro MArkoH BBICTHDAH-
HOH TMOJIOTHAHON TPSANOYKOH (CHJBHO He
HaXHMasi), MpeJBapHTEJIbHO CJerKa MOAbI-
mas Ha JuH3HEL. [IpH CHJBHEIX 3arpA3HEHHSX
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MOXHO CMauWBaTh TPAMOYKY HMHUCTHIM CIIHP-
tToMm. Pa3BuHuHBaTH OmpaBy H BbIHMMATb
JIHH3Bl HE DeKOMeHIyeTcsd.
= "
%

BoJsiee nomgpoOHEIe CBEIEHHS 110 BCEM BO~
1npocaM, CBA3aHHBIM ¢ (oTorpaduposanuenm
(BbIAEpPIKKH, MpOsBJIeHHEe, NPUMEHEHHEe CBe-
TOGUIBTPOB H HAcaJOYHbIX JIMH3 H Ap.),
MOKHO MMOJIYYHTb B CIIEIHAJLHBIX PYKOBOJ-
CTBAX H chpaBoyHHKax mno gororpadmH.

OT3bIBBL M NOMKEJaHHA [MPOCHM Harnpas-
JsTh [0 MECTy NpHOOpeTeHHs amnmapaTa.

3akaz 53,




