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«JIOBUTE Jb»
JIByxo6bexTuBHbI naeHouHbiH doToannapar
6% 6

Ofuias xapakrepucTHKa

CpeTocmiibHAsE ONTHKA, ABa BHAONHCKA-
Tenass  (ONTHUECKM| W paMOuHBLil), TouHad
(oxycHpoBKa, HeHTPaILHBIT 3aTBOP C HSAThIO
KOPOTKHMil aBTOMATHYECKHMH BLIAEPIKKAMH
1 NPOU3BOJNLHBIMM BLIACPHKKAMH OT PYKH,
JBCHAILATH CHHMKOB ¢ ONMHOH 3apsikd W
nepesapsika Ha CBETY, HATYPHBIC CbEMKHU
C DYK Il CO IUTATHBA, a NPH HAJTHUHH HaAca-
JOUHbIX JIMH3 M pEeNnpoOAYKLHOHHbLIE CBHEM-
KH — TaKOBHl AOCTOHHCTBa (poToanmnapara
«JTioGutenps.

JocraTouno npunonHATL KPBIIKY 3ep-
KaJILHOTO BHJOHCKaTess,, uTOObl yBHAETH B
ray0uie CBeTO3ALINTHBIX IITOPOK OTYETJIH-
BO€ MpH Ji10GOM OCBELUEHHH U KPYIHOE H30-



Gpakenne, MO KOTOPOMY JErKO YTOYHHTb
PACTIONOZKCHIG  afnapala, Koria O6BexT
CBEMKH YAKE HAMEUSH, AN HAWTH  HOBBIH
HHTEPECHDIH Cloxer,

HeGoununnvn  moroporaMn  3y0unTOR
ONpPaBhl GHOr0 13 oG nhearisog OCYULCETB-
JseTcs POKYCHPORKA  us0ipazkennst € 10~
MOLLBIO  JVILT HAN  YCTAHOBKA N0 LuKadle
paccTosuInii,

LHikamur paccrosimil, auadipars 1 CKo-
pocTefl saTBopa, a TakMme pee uacTi yipas-
JIGHIIS  PAcnofomeilsl  Tak, ure padtord ¢
anmapatoM «/oGHreihy 1poTeraeT GrICTPO
1 YBepeio.

Orcuer criaxos Beacrea no wbpav na
CHETOSAMTHON GyMalre (QOTOIICTRY Hepes
CMOTPOBOE QKUO.

BepKANLUDLIT  BIONCKATeNL  TTOSRISIET
oTorpafipoRats ¢ BLICO L, TOLHE anna-
paT Hajl TOTOBOH, BAl, TIOACPHYE €T ropH-
BOHTANLHO, CHIMATL 110 NPAMUM YIIOM.

Huas  gororpadiiponaing ¢ ¥posld
rraz  (CHUMKM  UOAVMRIoTesT NI 3TOM
¢ Bosiée eCTECTBCHHLA NePCHCKTHBON) Cay-
xKur p'x‘loqnbm BILLONCKATCE,  0cofallo
VIOGHBI, KO y clilyaloero nhipadora-
Jlach TOYHOCTL IMazoMepa 1 HapLiK  upa-
BHUIBHOH YCTAIOBKI (14 PE3KOCTL 1O WKaNe
paccrostiii,
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OcnoBHble YaCTH ¥ MX HA3HAYEHHE

Kopnyc annapaTa HW3roTop/JeH H3
naraeryacest. 11n Gokoroll cTenke ero nMeeT-
g5t yrayOoenne ¢ Kpuimoil, npeanasmavei-
HOC MR Xpaneiis ene 1r)(h1"1b'r »on. Kpbiilika
OTRPRIBACTER R HRPLIRICTES  TOBOPOTOM
BOXPYr Bifhra, Anunnar hMeeT raiiky Jus
CHOCMOK CO HITATHRA.

(D otroodverTun T-22—TpexanHzo-
gLl anacTirsar ¢ BoKYen! s PACCTOIHIEM
7.5 oM 1 DTURCHTETLIEG QTRENCTHEM
1145 — pn epoeil CHETOCHAE 1T DESKOCTH
H3oOpazemis  of LCHCYIBACT  BLICOKOE Ka-
HECTBN CHIIMENN,

Onrnyeckii BHAOHCKATEN
ONTE THIBIOT  COOCTRENNO  RUAOHCKATENL W
MATOLOR CTORIO —  HEOORLIION  KPYIKOK
B llCllTD(‘ KOSLACKTHE: JUHH2BL HAT KOTO-
PHIM PRCHOAOHCITY OTIIAS VCTATTOBOYHas
ayna. Bumoueraven ciiadaier MeTalinuec-
KHMH CROTOAALITHREME NITOPKAMIL; KOTOPbLIE
OTKPBLIDAIOTCS  OTIOBPEMCIII0 € BePXHEH
KPBIUKOIT. Jaxpuipanua piolcKaTess 10~
KHO MPOHABONNTECT B ONPEICIEHHOM No-
PAAKE! CitsuiLTa ¢redyeT vOparh ayny, 3a-
TCM BOKORLIC  LITOPKI,  ZAANOI  WTOPKY
¢ OKBAJAPATLLNG OROMICUKOM H, HAKOHEl, ne-
PCALIOI PAMKY, KoTopas AoaxHa 3allenk-
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I—cpeTosalMTHLIe MTOPKY; 2—IIHTOK
C 3aBONCKOil Mapkoil; 3—nepenHsas
paMka; §—hoTo00BeKTHR; T—0OBEKTHB
BHAOHCKATeNN; H—pPHitar PeryinpoBKH
aradparmbl; 7—NOBOLOK PEryJIHPOBOY-
HOrO  KOMbNA  3aTBOpA; &—3aBOJIIOH
pbiuar 3aTBopa; 9--cn\VCKOBOH pbiyar
3atBopa; J/0—pesnbonoe I1€310 Aas
TPOCHKA

HYTBCSI CBOMM BBICTYIIOM 32 fI3LIYOK HA
OCHOBHOI1 KOpoGKe BUJOHCKATES.

O6GbeKTUBBHAOHCKATECJ T HMECT
OTHOCHTENBbHOE oTBeperHe 1:2,8, T e.
3HauUHTENbHO Cousibilee, ueM oTorpaduye-
ckuil OGBeKTUR H 00J4djacT I03TOMY NOBBI-
WeUHOH UYBCTBHTEILIOCTBIO K yCTaHOBKe
1A PE3KOCTh.

QPogycuponka w300paxeuui
Ha MaTOBOM KPYXKKE H Ha TJICHKC NPOHCXO-
JANT OJHOBPEMENHO, TaK Kak o6a o0bekTHEA
COCAMHCHB  MOKAY co0oii  3vOyaThiMu
onpasamu. Buipkaiiulee paccrosinile Qoky-
cupoBki panno 1,3 a. Iasa Goace GIH3KHX
CLEMOK TPeOYIOTCSI HACANOMHbBIC JILMH3BL

PoKyCHPOBKY CJICIYET TPOH3BOjNTL TIO
HEeHTPY MaToROro Kpymixa. Ecian o6bexr,
KOTOPDIH JKEJaTeIbHO TIOJAYYHTL Haubogee
pe3KuM, TPeOyeTcsi TIOMCCTHTL Ha Kpalo
CHUMKa, TO B MOMEHT (DOKYCHPOBKH amma-
paTt HYAHO MOBEPHYTL Tak, ytoGLI H3odpa-
Jenne 0ObCKTa 0KA3alOCh B UEHTPE, a
nepejl COyCKOM 3aTBOpd — BCPHYTh B HC-
XOAHOe TIOJOXKCHIIC.

YcTaHoBOUHAS JIyna NpUCOCIH-
HEeHd K KPLILKE ONTHYECKOrO BHAOHCKATEAS
M3HYTPH. NI npuBCACHHS Jiynbi B padouee
noJioxKeHHe HeoOXOAHMO OTBCCTH e€e OT
KPBILUKH U MPHIOAHATE.

5



1 — ycranorounan ayna; 2 — KOANEKTHB-

Hag AHH3A BHAOHCKATEN € MaTOBHIM

KPYKKOM BHH3Y; 3 — 3€pKano; 4 — 06 hek-

THB BHAOHCKaTensd; J — HOTO0OBEKTHB;
6 — ¢oronieska

Pamounwil sHptonckarean ob-
pasyercest mepeancil pamkoll n 3aaHel cBe-
TosatmTioll  wropkol, s Toab3oBanHg
UM 11eo0X0TUMO HAKJIOHNTL BHYTPh HHTOK
¢ 3aBOjICKON MAPKOIT, HOKA Ol NIE 32CKOMHT
3a pbicTynm Ha 3ajueli wropke. Yrobn 3a-
KPhITh BHAOHCKATC L, JIOCTATOUIO 3a/IHIO0
WTOPKY CAErKa O1TALY [h,

Lljish HABOMK!  cagidyer annapar  nof-
HECTH K a3y i1 CMOTpETh Yepe3 KBajpart-
HOG OKOUIEYKO 1 3a/teli  ITOPKE ¢ TAKOro
PACCTOMITISE, TIPI KOTOPOM  KPast OKOUICHKA
COBTIA/LAIOT ¢ KBILPATHLM BBIPE3OM NEpes-
treit pasikin I'pannibl nodas apenust npu 3ToM
GyANT UPAHIILANI CHIIMKA,

Hlgkana paccTostiinii narpaBHpo-
BANA . 0HPABe OOBCKTUBE BILIOUCKATENS,
Jeaci, oiliipoRatbnit 6 MeTpaX, yKasst-
RAIOT YCTAUDLEY 0OBCKTHBA JWISI PARIHUIILIX
yaaaennt ofLeKTOB CLEMKH OT alrapara.
Yeratorka o yropa (2Hak « »  ») obecne-
yiBaeT npn nonuoit Anatparme pes3KocTb
ot 18 M u 40 GECKOIEUHOCTIL

LHentpadbubii 3aTsop Jgier
asToMATHYeCK!  nuepakt  1/200, 1/100,
1750, 1/25, 1/10 cex., a TakxKe, HpH ycTa-
HOBRE 1ta «B», JI00LIC BBIAEPKKH OT PYKH.
Veranoska pbylePiKER OCYyUICCTBASICTCS TO-
BOPOTOM PETYJIHPOROUIOID KOMBILA 33 MOBO-
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JOK 0 COBMEILEHHsl YKa3aTeJbHOTO WTPHUXa
¢ TOYKOH TpebyeMoii CKOPOCTH (IIPOMEKY-
TOUHBIC TIOJOXKEHHS] LITPHXA CPEJHHMX CKO-
pocteli He AaloT). YKa3aTCALHLIL MTPHX Ha-
XOAHTCA Ha KPdio KOALILA,

[Tepea cBeMKOI HYZKIO B3BCCTH 3aTBOP
HazKIMOM Ha 3aBOIGI pblyar Bli3 J0 ymno-
pa. Cnyck npoOH3BOAMTCST NJaBHbIM HaAKH-
MOM Ha CIIYCKOBOH PbIHAl W CHYCKOBbIM
TPOCHKOM, AJsg KOTOPOro nmeercs peanbo-
poe ruesno. Ilpn yeranoske nna «B» 3arBop
OCTACTC OTKPLITLIM ¢ MOMEHTE HAMKATHII
HA CNYCK JI0 €r0 0CBODOIKeHHMS.

Hduadparma waxoaurcs BHYTPH 3a-
TBOPA, MEXKAY JHH3aMi 00BLEKTHBA; ee Ha-
3HAYEHNHEe ~-— H3MeHATH AHaMeTp CBEeTOBOTO
orBepctud. madparmMuposaniie 00beKTHBA
OCYLIECTBJISIETCSl  NMOABHIKKOH  phidaxka C
ykasareJaeM, KOTODhle IlepeMellaloTcs I10
OKPYAKHOCTH 3d4TBOpPA BAOJb IIKAJbI.

HuapparmMupopats  00beKTHR  MPHXO-
JUTCS B TEX Caydasy, KorAa OCBelugHle
CTOJIL CHJIBHO, YTO caMast Manafd BbICPK-
ka 3arsopa 1/200 HegocraTouHO KOPOTKa,
I KOPAA JKCJATCIBHO YBCJWYHTH TayGH-
HY PE3KOCTH.

Vamenenne rayGHuibl pesKocTs nmpu Aua-
(parMHpOBaHHH OOBACHSETCH CJACLYIOUIMM.
Ha kakoe Obl paccrosinde Hi Obu1  co-
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KycupoBan (HoTo06HEKTHB, TEOPETHUECKH,
IIPH JIAHHOHN €ro ycTaHOBKe, B NIPOCTPAHCTBE
IIPE/IMETOB WMEETCsT BCero JIMUIb OfHA INIOC-
KOCTb, KOTOpast u300pdzaercs BIOJHe pes-
KO 11a MOBEPXHOCTH HETaTHBHOIO MaTepuaJa.
210 Oy/eT MJIOCKOCTh OCHOBHOII HaBOJKH.
Bee npefiMeTsl, pacrodoKentsle GiuzKe Hin
paJgplie, nonyuatces Hepeskumu. Ho nepes-
KOCTL YBEJIHUHBAETCSI HOCTEMEHHO, MO3TOMY
MPaKTHYECKH CYLICCTBYET HEKOTOPOC Mpo-
CTPAHCTRO, B TIpejlesaXx KOTOPOro Hepe3xocTb
nojiyyaetcst eite gonycrusmoii. Fny6Guna pes-
KOCTH YBGMHUUBAETCS MO Mepe YAaJIeHHs
OCHOBHOH IIJIOCKOCTH HABOAKH OT anmnapara,
110 YMCHBLUIAEGTCS C yBeJMUEIeM CBETOBOTO
oTBepcTHst 00bexTHBA, Maveneuns rayGuH
peskocTH  oObekTHEa T-22  npuBcaeHbl
B Tabaule.

CryneHn IIKaabl BbIIEPKEK 3aTBOPA
(Kkpome TepBoil) NAIOT M3MeHEeHHe BbIACPXK-
ku Basoe. Cryneun WKaasl AxapparMbl
TaKyKC IIOCTPOEHBI HAa MPHHIHIC YABOGHHS:
M3MeHelHe OTBEPCTHS Ha OO0 JlefeHHe CO-
OTRETCTBCHHO YBEMHIHBACT WJINW yMelbluaer
B ABa paza KOJHUCCTRO CBETA, MONajaalo-
mero Ha smyaecuio. Tax, Hanpumep, Bbl-
nep:ky npu guapparme 1:5,6 cuenyer
BABOC YMEHBIIKTL IO CPABHEHHIO C JHa-
¢parmoit 1:8; ecin Ke H3BECTHA BBIAEPIK-
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TABJIHIIA
2aYyoun peaxocmu 8 sempax 0as odvexmusa T-22
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(dox. pacem. 7,5 ca)
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ka aan 1 :5,6, MO 1m0 yeiaoBHaM  CheMKH
tpeGyercs: anadparMa 1: 16, To BBLICPKKY
HEOOXOAHMO YBCIHYHTL B BOCEML Pa3, Tak
KAK 3/l¢Ch H3MClUelne npPoH3oLIo wa Tpu
CTYICHH.

Ha iganax sarsopa i Anadparae yka-
3aHbLl TOALKO  3iaMeHartean apovzi: «10»
Bveero 1/10; «4,0» mvecro 1:4,6 o 1 L

Kak Baano 13 Tadinis,  eyumeersyioT
CPELHIE JUIQPATMDL [T CPSANHE PUccTOHHIIN
HABOKIL, NP1 KOTOPLIX NPAKTHICCEH PCSKHM
BLIXOACT  Bee,  uawmias ¢ 3—4 . o Ta-
kaa cpeadus auagparsa (~ 1:10) o
cpeanes pacerosine ( ~ 8.a) orMcucHbl Ha
WIKATAX KpacubiMit rouramMin, Creiaosare-
HO, B YEJOBHAX XOPOUIIO OCBGLLCHNS MOK-
HO OJAb3ORATECS YCTAHOBKOI 110 KPaClbiM
TOURAM # HC 3200TUTLCA O LABOJKE Ha pe3-
KOCTh.

3apsiaka annapara

3apsigka annapara eraigapriofl poro-
IUICHKOIT MOKCT NPOHBBOAUTLCH 114 CBETY.
Hunn storo tpedyercs:

1. OrkpbiTh KPLILLUKY annapara, npeasa-
PHTCIBHO. TPUOLLSTE TooUepejillo obe Mpy-
JKHHEL 3@aMKd.,

2. Copsare 3araellxy ¢ (oTonaeiKi,
HPONYCTHUTL  KOHEW 3audTion OyMalu 3
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[1esib NPHEMHON KATYIIKH U TONOTHYTH €ro,
3aTeM, Bpalllas rOJIOBKY NEepPeMOTKH, HAMO-
TaTh HA Karymky 2—3 caos OyMars.

3. ¥0eanuincs, uyro Oymara HaTsCH-
BAETCS 1IPABHJBHO, 3aJ0KHTh KaTyIIKy €
IJIClKOH B HHXKHee TIHe3jo0 Kopnyca, 3a-
KPbITh  KPBLILIKY 1 TO/UKaTh  IIPYAKHHDE
3aMKd.

4, TloBepHYTh TOJIOBKY 3aCJOHKH CMO-
TPOBOTO OKHA IPOTHR UAaCOROH CTPEJKH;
MEIJIEHHO BPALlaTh TOMOBKY MNEePCMOTKH,
MoKa 3a KpacibiM UELAYJIOHIAOM ile Mo-
SIBSITCA CHaUéLild CIITHAJLHbIe 3HA4YKH Ha 3a-
wutHol Oymare, a zareM UuH(ppa «l»; 3a-
KPBITb 3aCHOHKY, TOC/C Yero anmapaTt .ro-
TOB. K (hororpapuporaniio,

$ororpauponanue

Briiop pacnoJochust anmapara TpH
(ororpadupoBaitiy — ONHO H3 BECbMa
BAAHDIX YCJHOBHIT, ONpeiessolniiX KauecTBo
CHHMKa, W Tpedyer ocoforo BHHMAaHUs.

WsbpaB TOUKY CHEMKH u TpaHHIEl H30-
Opakeniss, HCOOXOANMO:

1. Yeravorute 0GbeKTHB Ha (OKyc 1O
Pe3KoCTH H306paKenns Ha MATOBOM KPyX-
KE MW N0 UIKane PacCTOsiHUi,
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]—3aMOK KpBUNKH BHioucKaTens; 2—
NPYKHHHGIL 3AMOK KPLIUIKH anuapara;
3—T0A0BKA TEPEeMOTKH TUIEHKH; 4—
MpHEMHAs KaTyluka, H—Aanka aepxa-
TCARA  KATYIIKH; G—CMOTPOBOE OKHO;
7—TOAOBKA 3aCAOHKH CMOTPOBOTO OKHA;
S—xpulika yrayGrenys aas XpaHenrus
caeTodhuALTPOB




2. YetanoruTb otBepere AnadparMul.

3. YeTanopiTh 3aTBOp 1A UYZKIIYIQ CKO-

POCTH K B2ECCTH €10,
4. CryctiTs 3aTROD.

5. Mepemotats naenky (cpasy ae noche

CHEMRI, uTOh6l He 3a0nITL), NS 9Cro. no-
BEPIYTHE 3aC/A0UKY CMOTPOBOFO  OKIA  H
raBto B[)mL{ﬂTh rOA0DEY  NMepeMoTRH 10
HOABJICHUS CAJVIOMmen wikhpbl, 3atts 3a-
CAONKY 3AKPLITD.

Paspsoka annapata

Hocie  arcpatnatoro  (Hochennero)
CHEMKA HONTXOIMO ICPEMUTATE 3aULHTHYIO
oysary roaengn o xonna. Momwer  civ-
YUTHCA, W0 Noj CANBIT KOerL H])ZHHQIIH@ -
JMOBKH 3aTO[TMOMITCA BCNEIETRIE: PARKH
GyMATI B LIOGH  AOSH0UISH RaTVINKIT, e-
CMOTPS Hd BTG, MOMNO (o3 onaceHis pas-
PSLUMTD anmapar ira CBeTy.

AlTst paspsuikin annaparta Tpehyercs:

. OTKPBITE KPHiIUKEY annapara.

2. Orranyth 0 HEMHOEO HOBCPHYTH 1O-
JOBKY NepPeMOTHKII.

3. BhiDeCTH 34 JMallky DaKIQHOM 1a a6l
AEPAATIL KATYUIRIT H3 KOPNyEes,

4. BpmyTh gaTylmRy ¢ sdcuaroll maeH-
KO#, 3aKnenTs ce 1 YOpaTL Ao npodnSeHR,
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[Ipu paspsaxe nelcTBOBaTL OCTOPOXKHO,
GO0 He ocaadiTe  HAMOTKY ¥ HE 3acBe-
THTL NAEREY.

5. OcpofonpiuIyvioca KaTYLIKY nepecra-
BUTE 113 HIDKHEro riwe3ila Kopmyca B JIEP-
IRATCTH TAK, UTOOR ee Topel ¢ Npopesnio
Ol HANPARICH K FOJORKE 1TCPEMOTKH,

6, Depuyrn gepatesin 1la CBOE MECTO
I, BPAULAs TOJODBKY MCPEMOTKH MO HACOBOH
CTPENKE, YORAHTRC! B TOM, YTO KATYLIKa
BpalsaeTed.

O0ue ykazanus

Annapat «JLoGnreisy, KA 1 BESKUH
TOGHLE NP aiap, TPEOYeT TUpaiKunro 1oyMe-
Aoro ofpatzenns, BuyTp amgapar JIoamKe
GLITH BECI T HHCTLIMG MLLTL 1 COPIHKH, OCe-
JUASE HIL poB=XHoc i AchRy, 130T ita He-
TATIBE NPOSNMiI¢ TOIRE 11 TOPTHAT CHIMOK.

Hosnay LonyekaTs, 2arpasinetnst auns i
MPHKACOTLCSL K HHUM  (2Jb1aMH, Tak Kak
31O MOKOET TOBPEIHTL MOBCPXHOCTh JIMH3
IYRVILINTL PEIKOCTh CHIMEKOB,

[IpoTupats oVLERTUEB MOIKHO TOMLKO
CHAPYIKIT, JyUille Beero Markoll BLICTHPAII-
HOIT MOJOTISIHON  TPUNOuKOT M BaTHbiM
AMIOHOM (118 faadMast), NPeABAPHITOILHO
CAerka NOALIAB  1a NOBEPXUOCThL JULIsLI.
[pr clipibix 3arpguHeHdAX MOKHO cMa-
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yhBaTh TPSIMOYKY UHCTHIM crupToM, Pas-
BHHUHBATL OMpaBy H BbIHHMATDH JIHH3bI
He paspelraeTcs.

® *
*

BoJiee noapoGibie CBCACHHS O BCCM BO-
npocas, CBsi3aHibiM ¢ (ororpadupoBaHieM
(BBIAGPAKKH, NPOABJCHUE, NpPHMEHCHHe CBe-
TOGUALTPOB M HACALOYNBLIX JHH3 H AD.),
MOXKHO TMOJYYHTL B CICLHAJNBHBIX PYKOBOI-
CTBax M CrnpaBouHuKax no ¢ororpadun.

Or2biBbl # NOMXKEJTAHHS NPOCHM HANpaB-
JATb MO MecTy npuoGpereiis anmapara.



