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MPEAUCJIJIOBHE

Hactosumit ,Kypc dotorpadun® npegnaziaLaeTcd B KayvecTee pyko-
BOACTEZ 1A CTYJAEHTOB BY30B, & TAKWE M0 CAMOCTOATENLHOrO MAVHEHMHA
doTorpadmm.

B ocHoBy nocTpoeHMd Kypca GoTorpaduy MONOKEH METON ABYX KOHUEHT-
poe. Takoro pojia NOCTPOEHME BHABAHO TEM, YTO HEBOIMOMHO HAYYHTH
Bce cTagun poTorpadmuecKoro npouecca NOCAEN0BATENLHO, Takuy odpason,
qTo0H CHAYANA NOPOOHD H3YHMTL NPOLECT CLEMKH, 3aTeM HEraTHBHKA Npo-
Uecc ¥ HaKOoHeu--No3nTHERKA. Bee cTagud Npouecca AOMKHH GHTH, B CHAY
MX TeCcHOR BIawmHON CBA3H, OXBaueHH HAYYAKWNM BO3MOWHO Oofee Ou-
CTPO, a 3aTem AOMKHO cnefosats Gonee rnyGoKOe MX WMayueHue,

ABTOpH CTUPANHCL BO3MOWKHO Ny4llle YE93aThb TEOPETHMECKYI0 W ApaK-
THYECKYID CTOPOHY H3NAraeMux BONPOCOB, CuuTad, wTo Kype doTorpadusn
pomEeH NOMOUYbs HE TONLKO NOAHOCTEI OBNAIETH IIPaKTIII{Uﬁ, HO W ¥CEOHTh
TEﬂpli}D B Takom o0heme, KOTOpHHA odecneyns Gl BOAMOWHOCTL CAMOCTON-
TeNbHOr0 YTeHnA cneunansHoll nuTepatypw no goTorpadus,

B yuefunkax QoTorpaduy, BLIIEIUMX B CBET, ¥ HAC 1O CHX NOP CeH-
CHTOMETPHM MONTH HE OTBOAMNOCL MecTa. ABTOPH COuAlH HEOOXOmHMEM
BEECTH CAMOCTOATEAbHHA OTHEN, NOCBALCHHWI OCHOBAM CEHCHTOMET-
PHH M 0OpH M3NOKEHHH CLEMKM, HETATHEHOTO M NO3NTHEHOrNO Npouec-
COB TAaKMEe MWCMONLI0OBaTL METON CeHCHTOMETpUH. BmecTe ¢ Tem, npen-
nonaras, 4T0 CTYACHT BY3a NPOXONHT CHEUMANLHEA KYPC CEHCHTOMETPHH
C COOTBETCTBYWINMMH MPaKTHYSCKUMB paloTamit, ABTOPH CrPaHHuYHINCh
E OTHOWEHHH CEHCHTOMETPHn CPABHHTENLHD KPATHHMMW CEEleHiAMM,

K uncny ocoGeHnocTell nannoro Kypca OTHOCMTCA NOApOGHas pa3pa-
foTka XOfa npakTHyeckoll paloTH MO KawAOMY OoTReny Kypca, BawnocTs
8TOr0 OCGCTOATENLCTRA © TOYKH 3PEHHA IKOHOMHA BPCMEHH W MaTepHanon
BonHe oveBMjHa. [TpakTuyeckne paGOTH, KOTOPHE CTABATCA B KYPCe, No-
CTPOEHH TAaKHM 00pazom, 4TO NOCAENOBATEALHO, CHCTEMATHYECKH BHACHS:
JETCH BIHAHHE PAITHYHEX 'III'EKTOF!GH TOO HAH WHOTO NpOUeCcca Ha ero
peayabTaTh. [MoMHMO npakTHUECKMX padoT B KYPCEe A2K0TCA N0 OTAENL
HEM BONPOCAM YNPa®kHEHHA N B KOHUE Kaw o HACTH — KOQHTPONBHE
BOTPOCH.

ﬂpﬂ ONHCAHMI annapaTypu PARcCMATPHEANTON TOALKO THAN annapa-
TOB, — Oe3 jeTaneil KOHCTPYKUMA annapaToR PasAinuMHHEX CHCTEM,

HB}"{EHHE AaHHOrD KVpla poTorpadun NPeInoIaracT JIHAHHE XHMUERH,
YTO #E KACALTCH ONTHKH, TO OCHORH £, HeOOXOAHWMHE [ANA MOHHvaHKH
ponpocoe  doTorpaduueckoll  ONTHKW,—H3INATAKNTCA  KPATHO B ARHHOM
KYypCe.

Bononxe nowATHO, 4TO oueHKa kypca doTorpaduu Co CTOPOHW npeno-
naBaTeneil M CO CTOpOMH H3V4aIMX GoTorpaduo SBNFETCA MM ABTOPOE
OMEHbL BawHOIL.

Bce aameyanun aBTOpW NMPOCAT HanpaeaaTe no ajpecy: Mockea, Ha-
YYHO-HCCARROBATENLCKM  KuHO-pOTOMHCTHTYT, MuTHas, 29,

Mocxaa, 25 deapaan 1533 2 ABTOPLI






HACTH MNMEPBAHA

®OTOrPAGUUYECKUIA ANMAPAT

TJIABA 1
$OTOIPAGHYECKAN KAMEPA

§ 1. BBEJAEHHE

Uent Beenenua—path ofulee npefcTaeieHse o GoTorpaguueckom noo-
uecce. MenaTenwuo, 4ToSW uNTATelb, NPHCTYNAM K Janshefiuiemy way-
YEeHHK) PAINMYMHBEX MacTed 3TOFD NPOLECca, MMEN YHe NPeacTaBleHde o
Uenom.

Dovorpadus—HayKa, Hayyaouas cnocodu nMony4eHHa H3aoGpaweHui
Pa3nHYHLX TIPEAMETOR NOCPEJCTENM INelicTRUA HCXONMILEero 0T HEX CEETA Ha
TO HIH HHOE CEETOMYBCTEHTENLHOE BEUECTEO, T. & Takoe
BELIECTED, KOTOpPOE MoO AeHCTBHEM CBETA CHOCOOHO MAMEHHATLCA. ToHkwi
Cnoi CEeTOMYBCTBHTENEHOID BEWECTRA HAHOCHTCH Ha TY HOH HHYID OCHOBY
(mommomwKy), HANPUMED HA CTEKNOD WAW OYMary; B peayieTaTe HIMeHe-
HHH, DPOMIBENEHHEY CBETOM B CHNOE CEETOMYBCTBMTEMNLHOrD BEILECTBA M
nonydaercd uacdpamenve—doTorpaduqecknit commok. Camo cnoso «do-
Torpadusz B MEpeEQie C IPeveckoro ¥3nKa 3IHAYMT — CBETONMKCh,

Ecni B3ATh Kamepy (KopoOKy) € HefOIelIMM OTBEPCTHEM B nNepen-
Heil CTeHKe, TO Ha [DPOTHBOMOAOMHON CTEHKE NONy4yaeTcd H3IoOpawe-
HHE TeX MPEIMETOB, KOTOPWE pPacnONoweHH nepen kKamepoidl (puc. 1)
[Moayuenuoe wn3aolpaweHse ABNAETCH OOGpPATHWM, T.e. BEpPLWIHHA BCH-
Koro npefmeta Gynet na uaolpawennn 006palueda BT, 3 OCHOBAHWE —
BEEPX. YwazaHHOe ABNEHHE MOWHO TaKWe HadmojaTh, KOrga CEET  [po-
XOOHT uepes maneHbikoe OTBCPCTHE B TEMHYIO KOmnaTy, capall wan apy-
roé Kakoe-nuo 3JaKpHTOE NOMEUIEHHE, Ha CTEHE KOTOPOrD, NPOTHEON0-
NOWHON OTEEpPCTHEY, H TNONYvaeTCR o0paTHOe M3OOpAWEHHE TpPeAMETOH,
ODCTYNHOE 3peHHK0 HalnojaTens, Haxomauerocs B nomeweduu, O6nac-
HABTCH 3TO CRenylowmm ospasom.

OT xawpofl TOUKH npeimeTa, HANPHMED HA WALNEM DHUCYHKE OT BEpX-
Heit Toukd A mepepa Af, MCXOUAT BO BCe CTOPOHK CBETOBWE JyuM, no-
KadaHHWe CTpenKamu. “acTe 3THXA nyded, uMenOwan B KOHyCa, 0o0a-
HaeT 4epe3 OTBEPCTHE B KaMEPY H OCBEWAET 3AQHKK CTEeHKY ee, 3neck
MOAYUHTCA CBETNHH KPYWOK ¢ — H3oOpawednwe Touku A pnepesa. Coeep-
WEHHO TaKk We [0Ay4aeTcs W3odpawedHe oepwwHd Oepesa B B BHie
Kpy®Ea 8, i BooOIle BCAKAA TOYKA NPEOMETA A3CT WIodpameHwe © BA-
ne Kpvwia. TOYKHM NpenMeTa, PACNONOWEHHWE HUWeE OTBEPCTHA KaMepw,
1A10T H3o0paweHnd, PacnoN0oXeHHHE BHIUE 3TOTD OTREPCTHA, W HAoGOpPOT.
CneposarensHo n3oldpamenie NpPeaMeTa A0AWHO OHTL OOPATHHEM, YTD M
NOOTBEPHAALTIA ONETOM.

o



Monyuyaemoe n3oGpawesne OyileT He TOMLKO CnabuM (10 cBOeit ApKO-
CTH, HO H HE BOONHE HACHHM HNH, KaK TOBOPAT, PACNNHBYATBLIM, Hepea-
KHM, [IOTOMY 4TO BCAKAA TOuYKa npeimeta u300pawmaeTca He TOYKOW,
a KpywKOM. Kpywxy, uzofpawawiume COCelHHe TOYKH MpefmeTa, B3aum-
HO HANerawT ApYr HAa ApYra, 4TO # BH3HBACT HEPE3KOCTh M3oOpameHHA.

Onucannuit npuGop, Ha3usaemuil CTEHOM-KaMepOil MHOMAA MpH-
meHAeTcR B GoTOrpatiil ¥ B HACTOALLEE BPEMA,

T
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1. Cxema ofiparopanua HIQGpamenns 8 CTEHON-KAMEpE,

Ho Gonee pacupoctpases apyrofi cnoco6 nonyeexns u3obpamenua
B nepepxee oTBepCTHE KaMeph, KOTOpoe fenaeTcs Gonee MaM MeHee 3Ha-
YHTENLHEX PA3IMEPOB, UOMELIaeTCH O0BLEKTHB, CAeNaHHWI H3 GecuseTHOro
CTeKna, 3aKnuedHoro 8 onpasy. Ol nponyckaeT B Kamepy Oolbluee
KOAMYeCTBO cBeTa (4eM OTBEpCTHE B CTEHON-Kamepe), H NOTOMY M30G-
pakeHHe nonyyaetcw GoOMee APKHM, 4TO OHMEHL BaWHO, TAK KAK B 3TOM
ciayyae cHeT OWCTpee nofeficTBYeT HA CBETOYYBCTEMTENLHOE BEUBCTEO,
Korga GyfieT npoM3asoaMThcR QoTorpadudeckan chemka. B npocreilwes
cnyyae oO0BLEKTHE NpeicTasnfeT cofofl OIHH KYCOK CTEKna, Hanpumep
LBOMKOBHOYK/IOE CTEKN0, Kak 3TO MNOKazaHo Ha puc. 2, Opguvako vauwe
ynoTpednawTca Oonee CNOWHLE OFBEKTHBH, COCTOAUIME M3 HECKONLKHX
CTeKOn, 3aKN04eHHHX 8 00ulyi0 onpasy, nawume Gonee peakue n ROOG-
e Gonee coseplueHHN? HIOGPAWEHUA.
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2. Cxema obpazopaing HanOpawenun 8 GotorpaduyeckoM annapare.

OcHoBHOe CROMCTBO OOBEKTHBA 3aKMOYAETCA B TOM, 4TO BCE MyuM,
HCXOAWME M3 ONHON KaKOii-1MG0 TOMKM TpPeIMeTa, mocie MPOXOKAEHHS
uepe3 OOBEKTHB COOMpalTCA B opHoW Touke. B aToil Touke » mony-
YaeTcA M3oOpaweHHe TOukH npeimeta. Takum o6pazom nGan TouKa
npeameTa w306pPa3nuTCA He KPVMKOM, a TOYKOM.

H3olpawenne, naBaemMoe OOLEKTHBOM, NOMYYAETCH DE3KHM W KPOME
TOTO AOCTATOYHO APKIM.
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Jllanexefwee yonowHeHuwe B yoerpoiictee doTorpad veckoro anmapat
JAKAHACTCA B TOM, HYTO 3A0HAA CTEHKA, HA KOTOPOA (10AYYAETCA W306-
PRMEHHE, MOWET MEePeABUraTLCA N0 OTHOIICHHID K nepeqdell. JTo Heod-
XOIHMO, MOTOMY HTO H300pDaweHHe npeameTor, GoNee YOANEHHHX OT
ofbeKTHBA, NOnyYaeTcR Omuwe K oOLEeKTHBY, 4eM H3o0paweHue npel-
meTon, Gonee ONW3KO PACNONOMEHHNX K OOLEKTHBY, Wenas MONY4YHTH
H3cOpaweHHe OTAANEHHHX NPEAMETOR, MW [IONWHH 3aIHI00 CTEHKY npub-
NH3HTh K OGBEKTHBY, B NMPOTHEHOM We CNy4ae—OTONBHHYThE €8 [albLue.

HTof MMETh BOIMOWHOCTL HabMwmaTh M3DOpPAKEHHE, NOAYYAKLUIeeCH
Ha 3ajHedl CTeHKE KAMEPH, NMOCAeIHAA [enaeTcd B BHIE PAMKH CO BCTAaB-
NEHHEM B HEE MATOBHWM CTEHK/OM, Hl KOTOPOM M NOAYYAETCH M30-
dpameHue, NEIKO BHIMMOE I'na3oM.

[lnm Toro 4TolW PEryiHpOBaTL BPEMA OCHEUlEHHA, OOBEKTHE CHafiwa-
€TCA KPHIWEKO, NOCPeicTROM KOTOPOH &r0 MOWHO 3aKPHBATE WAHW OT-
KPHBaTh, MM We 3aTBOPOM, OTKPHBAOWMM o0LEKTHE Ha onpene-
NEeHHOe BPEMS.

HenocTarouHo NOAyuHTh H30GPAWEHHE, HANO el COXpaHTh ero, ro-
IVHHATL TO, 4TO Ha3WpaeTch QoTorpaduyuecKkum cHUMKoM. IR aToro Mc-
noas3ywoTea goTorpaduyeckie nnacTuHkw, oTorpaduueckan nNnacTHHKa
npefcTasnfeT coOGOR OAACTHHKY, CIENAHHYID M3 CTeKNa; OAHA CTOPOHA
€€ MOKPHTA TaK HAIWBAEMBEM IMYABCHOHHHM CJ0EM—TOHKHM
Chnoem WenaTHHH, COlepwauled CBeTOMVBCTBHTENbHOE Beulectso. [lnac-
THHEH N3rOTOBIAIOTCA M XPaHATCA B TEMHOTe, 4TOOW CBeT He nomef-
cTeoean Ha HHX. [lepen chemkoil NAACTMHKAZ NOMEWAETCA B TEMHON KoM-
HaTe B ocofwil nnockud aumk—xacceTy. OgHa M3 CTeHOK KacceTw
nenaeTcA BHABHWHON, M TaKMM OCpaloM, BAOWHB NAACTHHKY B KACCETY,
MOMHO 3aKpHTe ee. [locne aToro 3ajHAd CTEHKa Kamepu (C MATOBHM
CTEKIOM) BHHHMMAETCH, M HA €8 MeCTO BCTABNMETCA KacceTa C 3aKNioYeH-
HoH B Helt nnacTuekodl, OO6uvexTHs 3akpwsaeTtcd. Tenepn noasitkHas
CTEHKA KACCeTH BHABHIAETCH, M MERlY OOLEKTHBOM M MNACTHHKOA, 00-
paweHHofl K HeMY CBOHM IMYIbCHOHHHEM CAOEM, HET HHKAKOro NpenaT-
cteud. OGLeKTHB OTKPWBAETCA HA ONpejesneHHoe Bpems, B TEUeHHe KO-
TOPOro CBeT OyAeT [edCTBOBATL HA SMYNLCHOHHWH cnoit, B TeyeHue
ATOr0 BPEMEHHM Ha MNOBEPXHOCTH 3MYNLCHOHHOTO cnos OynetT oTOpacu-
BATLCA M3OODPIKEHHE NPEIMETOR, HAXOAAIMACA Nepel o0beKTHBOM.

IT0 NeliCTBHE, HAUMHAN C MOMEHTA OTKPHBAHHA OOLEKTHRAZ W KOHYAR
MOMEHTOM, KOTJId OH CHOBA 3AKPHT, HAZWBAETCH SKCNOHHpOBAHMEM.

llo okoHuyaHMK SKCNOHHPOBAHMA KacceTa 3akpupaeTcd. Mu nmoayummm
3aCHATYI, MNM SKCNOHHPOBAHHYW ONACTHHKY. JTHM 3aKad-
HHBAETCA Nepeas CTauwa QgoTorpadmueckoro npouecca — foTorpadu-
YeCKan ChemKa,

Cneaywoumas cTags—HeraTHBHHMR npouecc. IKCNOHMPOBAHHAR
NJIACTHHKA MMEeT TOT e BMI, 4TO M NNACTHHKA, HE MNOjJBepraslasce
gedcTeHIO ceeTa. Tem He MeHee OKalWBAeTCHd, YTO B CBETOMYBCTBHTENb-
HOM C/10€ NPOH30WAHN H3MEeHEHHA, JleHcTnuTeanu. ecny MOrpy3HThs 3KC-
NOHWPOBAHHYI0 NNACTHHKY B PACTBOP HEKOTOPWX BewecTE—Takod pacT-
BOpP Ha3HBAETCA NPOARHTENEM,— TO HA Hel MOCTENEHHO NORABHTCA
uzofpawenne. ITOT npouece Ha3weaeTcR nposenexuem. [lo mepe
X0A4a npoAsneHHs H3oOpawenue [enaeTca Bce Gonee OTYETNHBHM, W B
HEM MOHBIAKIT R BCE HOBHWE NogpoGHocTH. Korna n3odpaseHue JOCTHIHET
OnpenencHHod CHIN ¥ KOorga OyAyT BHAMH [ake MeNKWe [eTas, [poss-
nesye 3akanuupawT. [locne 3TOro NNACTHHKY NOrpy#anT B G HKC A w—

.



pacTeOp ONpefeneHHBX BewecTr, 4TOOW YAAMHTL TY 4acTh CBETOYYB-
CTBHTENBLHOrO BEUECTBAa, KOTOPaA oOcTatach HewdMmenHoll. JToT npouecc
Ha3uwBaeTCA pUKCcHpoBanunem. [lo okouwuwaHuw QHKCHpOBaAHKMA naac-
THHKY NMPOMHBRIOT M cymwart. B peaynstarte noaysanT Tak HadWpacmuil
HeraTug Heratue npepctasnser cofoift u3aotpaweune chotorpadupo-
BAHHHX MPEIMEeTOB, 3aMEe4aTENLHOE TEM, MTO CBETAHE YACTH [PEIMETosn
Ha HEM MNOAYYATCA TEMHHMH, & TEMHHE—CBETIHMH (pHC. 3, nes.). ITO nNpo-
MCXOINT MNOTOMY, YTO CBETOMYBCTEMTENbHOE BeUECTBO noja nefdcTeem
CBRETA W MOCTENYIOUWEro NpPOABAEHNS TEMHEET, W ATO noremHexue Gyper
Tem Oonee CHNBHEM, YeM CHIbHEe MONeiiCTBOBAN B JaHHOM MECcTe CHET.
Camo coGoil MOHATHD, Yr0 NONL3OBATLCA HETATHEHHEM HM300pPAMEHHEM
HEYN0GHO,

MoaTomy HeoOXONMMO OCYIIECTBHTHL Elle HOBYIO, TPETbID CTaguwo pa-
60TH —NO3INTHBHHEHA npouecc, nNOAYYUTE NO3KMTHE, T. € TO,
uTO OOHYHO MH W Ha3wsaem GOTOrpaUUeCcKHM CHMMKOM; Ha Hem CBeT-
JIHe 4acTH CHATHX NPEMETOR BHXOMNT CBETAWMH, 4 TEMHHE—TEMHHMH,
T. € MW MMeem H3oOpaweHHe, nopodHOe OpPHTHHANY.

3. Heratuenoe (caesa) u noantneroe (cnpasa) maoOGpamenus.

CyuwHOCTL NO3UTHEHOrO NPOUECCca 3aKmoyaeTes B cneayiouwen, Heratue
MOMBILARTCA SMYNLCHOHHOR CTOpOHOR Ha mucT doTorpaduueckoil Gyma-
rH, T. e. Gymary, NOKPHITOH CBETOMYBCTBHTEABHHM CHOem, ITOT Cloi
COMPHKACAETCA C IMYILCHOMHHM CIAOEM HeraTHBA, M TaK Kak mocnemwuit
fonee WnM meHee Mpo3paved, TO CBET NPOXOJMT 4Yepe3 Hero W nefcTey-
T HAa CBETOYYBCTBHTenbHuil cnof Oymarn. Ho ceet npoiinetr uepes
pasnMyHLe 4acTH HeraTHsa B paznuuHoil cTenenu. Yepea TemHue MeCTa
HETaTHBA CBETR NMPOMeT CPaBHHTENBHO MANO0, M MOTOMY 3TH YacTH noc-
7€ NpOABAEHHA MO3MTHEA BRIIYT CEETAHMH, T. €. TaKHMH, KakuMH OHH
RBAATCA B AedcTBUTeNbHOCTH. HaolopoT, wepes ceernue (npospaunue)
YacTH HEeraTHsa ceeta npofifeT MHOro. 3TH YaCTH HA NO3IMTHEE BHIALYT
TeMHuMHI (puc. 3, npas.). IKCNOHKUPOBaHHan GoTorpaduyeckan Gymara nop-
BEDPraeTcd NPOABNEHHI0, PUKCHPOBAHHIO, NMPOMHEKE M CYIUIKE,—COBEpUIeH-
HO MoRo0HO TOMY, KaK 3TO JlefaeTcAd NPH HETaTHBHOM Npolecce.

Monyuaerca woHewnud peaynsTaT QoTOrpaduposanus — cotorpadiu-
YeCKMA OTNevYaToK, HIH MO3HTHE.

Mu cxemaTuweckd onucanu Bce ctanmu doTtorpaduueckoro npouecca.
B Takom CHATOM M3NOWEHHM OH MOWET MOKAZATLCA NOBOALHO MPOCTHM,
HO He Tak oO0CTOMT aeno B pefcTeMTenbHOCTH. KavecTeEO NMO3IMTHEA —
KOHeyHoro peayasTarta $oTorpadH4eckoro npouecca—3aBHCHT OT MHO-
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wectsa ycnomuft. CeoldcTsa OOGLEKTHEA, KOTOPHE MOFYT OGnTh BeCLMa
pPasnuyHE vy pa3dHkX 00LeKTHROB, CRONCTBEA oTorpadupyemoro CikeTa,
YCNOBMA OCBeuleHys, KauecTRo (OTOMNACTHHOK, CBONMCTEA NPOABNTENE,
YCAOBHA NPOARICHHA W ACCATEH [APYrHX OOGCTOATENLCTE BANAIDT Ha Kawe-
cTBO $OTOrpadu«ecKoro CHUMEA,

Moatomy nouaTHo, 4T0 M3yuenue doTorpadmp TpedyeT GONLINOLG KO-
mHuecTBa Bpemedy. Bechbma BOWHO OPraHM30RaTH NpaKTHUYECKHE padoThl
no gororpadui Takum ofpazom, 4TOGH MOCTENEHHO M MAAHOMEDHO BH-
ACHHTL HA ONHTE 3HAYEHHE PAINHUHHYE YCAORWA CHEMEW, NPOHBAEHHA M
npyrux cranuii gotorpadmuueckoro npouecca. Tonbko Takum nyTem mow-
HO feficTBMTENLHO OBNajeTh npakTHuecKoil croponoil goTorpadmm.

§ 2. OTOTPAPHUYECKAR KAMEPA

Cyuwecteeniyn wacTe dotvorpadmueckoro annapata coctasnser '‘cod-
CTBEHHO Kamepa, NpefcTapnmiuad, Kak MH yWe 3Haem, JaKpuTyi <o
BCEX CTOPOH KOPOOKY, COBEPWEHHD HE NPOoHHuasMyio ma ceeta, do-
TOrpadpHYECKHe Kameps [eMATCH Ha CREOVIOIME OCHOBHWE TPYNIH:

1. Kameps € PA3IBHMULEM MeXO0 M

4) Kamepn WTaTHBHLE,

0) Kamepw pyuHWe, KOTOpHE MNONPA3eNATCA B CBOK OuMepels Ha

KaMeps © OTKHAHOMN OCHOBHON NOCKOH M KaMmepw Ha pacnopkax (Kaanm-

KaMeph).

. Kamepw mepasjpuraounecs

a) KamepH HecKNajuBaluMecd —TaK HAa3uDaeMHe AHYHKE,

0) 3epKaibHHE KAMEPH (HEKOTODHWE 3EPKANLHHE KAMEPHW HMEKT pa3-
OBMWHON mex, Torpa OHM OTHOCATCH K 1 rpynnel.

M. CieumnanbHue KaMmeph.

Kpome Toro Kameps, B 3aBHCHMOCTH OT BHIA HeraTHBEHOrO MaTepHana,
Ha KOTOPOM OHM pafoTawT, NeNATCH HA NAEHOYHHE # [IaCTHHOUHHE,

Mnenounue xamepd paboTaT HAa UIHHHEX UEIYAOHAHHX JEHTax,
MNOKPHTHX CEEGTOUYECTBHTENbHHM cAoeM. Oud 00W4HO HE HMMEKOT MaTo-
BOFO CTEKna.

[lnacTuHouHHE Kamepw padoTanwT Ha naacTuHkax. Ho GonewwucTeo
HX MOMWET PpaloTaTbh M HA [MEHKAX, 1A Yero NIAcTHHOYHHE KacceTw
AAMEBHAKTCA NACHOMHEMH KACCETaMU,

GoTorpaduveckKyio Kamepy NErKe NPHEECTH B HEHCIPABHOE COCTOA-
HHe, 4TO HEMEITEHHO TNOBACHET 3a CcOGOR mMHOrO Heyjaw. OfHHM K3
rnagHux ycaoewid yGepeun QoToannapat oOT HEWCNPABHOCTH ABMAETCH
npaeuneHOe XpaHedue ero. Hukorpa HenL3n OCTaBNATe QNNapaTr BHe
dyTnapa: OH BCErja JOMHEH HAXOAWTLCH B HENPOHWUAEMOM R BOJH
©YTNApE M3 KOWH HIM napycHHn. 3anoMHUTE, 4TO Nbiib H CHPOCTE #E8-
AROTCA FAABHLIMW BPAramMM annapata. XpaHiHWe annapata B O4eHb Cy=-
XOM MECTE TaKWe He DEeKOMEeHAYeTCH, TaK Kak OT CAMLIKOM CyXOro
BO3YXa KOPOOGATCA JlepeBfHine 4acTH anmapata, a 8 ocol0eHHOCTH
KacceTH. OT MpojoM#HTENsHOrO BO3NEACTBHA CONHEMHHX Ayuell coHXxa-
erca mex. Ecnu annmapat nonagaer nog fgowis, TO nocne padoTH He-
00XONUMO ero TiaTensHo 06TepeTh AOCYXA YHCTOW TPAMNOYKOW (3a Mc-
KMoueHHEM O0BLEKTHBA, Kak 006pauwaThcd ¢ OOLEKTHEOM, —OyIeT yKa3a-
HO huwe). To e OTHOCHTCA M K CheMKaM 3MMON0: annapaT, BHeceHHHH
B TEMNOe NOMEEHINE, HEMEIEHHD NOKPHRAETCHA MenbyafiigMmu Kanenb-
Kamu Bnary, Oceslled M3 OKpy#awwero so3nyxa. BaTupaTh ero Hemen-
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NeHHo He MMEEeT (MuCha, TaK Kak, NoKa annapaTt He COrpeeTcs, enara
GylieT BCE BPEMA OCaKN4ATLCH BHOBb. /lyywe BCero 8 3ToM Chydae no-
pownate MHHYT J0—40, a 3aTem NPUCTYNHTL K YMCTKE annapaTta.

3umol, ocofenHo B CHALHWH MOpO3, He PEKOMEBHAYETCH [0Jaro nep-
WAaTE ANNapaT Ha BO3OYXE, TaK KaK CHILHOE OXNAWIEHWE erD MOWET
NOBMHATE HA padoTy 3aTeopa, Awadparmm B KACCET.

A. Kamepa wrarusHas

Kamepa wTaTHBHA®, WM TaK Ha3wBaemad [1OPOWHAA, NPEICTABNEHA Ha
puc. 4. JlopowHue Kameps vaule BCEro CTPOATCH GONLOro pasmepa
(oT 13318 cw)'. lopownue Kameps 1enai0TCA B GONBIIMHCTEE CAy4aes
H3 [OPOrMX COPTOB [epesa, NPONHTAHHOIO NPOTHBOCHPOCTHLM COCTABOM.
O0uYHO HapywHHE YacTH KaMmeps [O0NMPYIOTCH, pewe Oo6TArHBanTCd
Kowed win ee umutauned. ITH Kameps CHalWawTCA pacTArHBAKWMMCR,
KaK ¥ rapMOHHH, MEeXam, KOTDPHH OnigaeTt KBA[IPATHRM HAK Ke KOHHYeC-
KHM (MHpAMHIANBHBM ),

Jaduan Jakgenymesrand Jusm
DO MO 4O #EDse eh bokofaze d8uskeaun

ofpermudngy docky

FuuBegea tange

Funm hanaul
JOHEENARD LW UY
wiahags sgmofozo Ofwaxmud
crmeh
Jf peamyfnan
dacka

A pEUmE AL
fuwm  Seomukdoerosn
Omeuddan fepeiung poma diusanyn 0bsekmufnou

docia Faaagn dacku

4. Wlratenan wasepa.

y AOPOMHHX KaAMEp Mex OOBYHO HMEET NIHHHOE pacTAMEeHHe, Tak
HA3HBAEMOE IIBDH'HDE PACTAWEHHE; HEKOTOpPHE THNW KaMep HMET lawke
TpofiHoe pacTameHwe, Kak unTaTens YBHAMT H3 onucadus padoT no
ChEMKAM, Kamepa ¢ GONbWIHM PACTRAHEHHEM MEXa MMEET MHOTO NpeMMy-
WecTs.

Mex kamepu [IEMACTCA KOWAHHA  HIH U3 HMHTAUMN KOWH C GYMAWHOM
npokneiixod; nocnemgHAn HeoOXOOMMA MR TOr0, YTOOW CKOAAKH rapMOHNH
OLinM  npames, a HecrnawiuMecs vyacTH ee wectye, Y donniumx kamep
MEX NenaeTcd M3 MONECKHMHA (NJIOTHAA MaTepud), HAKNEEHHOTO HAa TOHKHA
KapToH. [lna NpodHOCTH YIH B TAKOM MeXe OKMEMBAWTCA Komed,

JlopokHue Kamepn HMMEIOT [Be pamiu: nepenHiow W 3aguon (puc. 4).

B nepeoii nomeuwaeTcs 0GbHEKTHBHAA NOCKA € OGBEKTHBOM, MOTYWas
MepefBHraTeCl BBEPX, BHH3 H B CTOPOHH; BO BTOPOR — MATOBDE CTEKNO,
KOTOPOE NPH ChHeMKEe 3AMEHAETCA KacceTom.

1 Pmep KAMEDH! ONPEAcARETCR pﬂ.EHEPDM !KETIBHIIP}'L"MDH B Heil NIaCTHHEH.
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K poposkuOil Kamepe 4acTo NPHAAETCA HECKONLKO 00 heKTHEHHX J0COK;
aTOM Chyvyae MOMHO NONEPEMEHHO NONLIOBATHCA PAINHYHEMH O0BRK-
fBamy, 4YTO NpegcTasnger Gonblioe yrodcTeED.

Pamka ana mMatoBoro CTEKAA NENA8TCA KBANPATHOH HAN NpAMOYTONLHOI.
BajpaTHa® pamMKa NO3BOJNET, HE NEPEcTABNAA KamepH, NenaTh ChLeMKY
i BEPTHKANLHO WIM We IOPH3OHTANLHO NOCTABRAEHHYX nnacTHHKY. TIpH
PAMOYVIONLHON pamMKe HeoOXONHMO INA NEePexofa M3 ONHOrG MNONOWEHHA
TACTHHKM B APyroe CHauana nepecTaBMTb annapaTt Ha wraThse, OTcona
PEHMYILECTBA KBAJIPATHON pamMKH.

B HexOTOpHX Kamepax [eNaeTca DONSHWMAHON JafHAA pamka, B Apyrux —
epeHAan. MMewTcn annapate, ¥ KOTOPHX NOABMxkHH ofe pamuu. Kpome
Dro pamKM YacTO HMEWT NPHCNOCOONEHHE, ¢ NOMOLILKY KOTOPOrQ MOTYT
AKNOHATLCA MO OTHOLWEHWID IPYT K [pYry.
lloposnoil Kamepoil MOWHO NPOMIBOIMTL CheMKM BuaoB (neidaawei),
PXHTEKTYpHHE CbEMKH, ChHEMKH NOPTPETOB, PENPOAYKUMH PHCYHKOB,
naHos, KApTHH W T. 1. UCOGEHHD OHWM NPUIOOHE UIA PAITHYHBIX Hay4-
HX CEEMOK, O0HYHO TPedyowny Soawwoi ToyHocTH. [lna chemok cnop-
HBHHX H OTOPENnopTaMHHX OHH HENpPUMEHUME!.

JlloposHue Kameps supadaTHEATCA ¥ Hac MacTepckod JlennHrpaackoro
HHOTexHuKyMa. Onn HMEOT xeajpaTHHH sex, isoflHoe pacTakenue,
InTukoit 3TH Kavepw He CHAGRAWTCA, U NpHOOPETATh OOLEKTHR K HUM
PHXOAMTCH AononuuTensHo, Pazmep kamep 13518 o

Paiora 1. O3anakomaenne ¢ yeTpoficTeoM mTaTHENOR KaMepht

MNMpuroTtoeeTe ¢OTOANNAPAT W WUTATHE, BHHYB UX #3 $yTaapa.
BunonHetnue padoTH.

OTkpusanne Kamepu. 1. BoasMuTe Kamepy 3a PEMELLOK B MeBYI0
YKY, OTCTErHHTE MEeTANIHYECKY 3aCTEeWKy, B BHIE KpHYKa, H NlasHo
TOYCTHTE JOOTKAZA OTHKMIHYI NOCKY (pMC. 5).

2. JaTem nNOBEpHUTE Ka-
epy Ha GOK WM Opasow
YKOH  OCTOPOWHO  BIEBO
JOTKa3a nepenBHHLTE 10-
[BYKY, MMEILYIOCA B Ha-
yaHOH  yacTH  OTKMAHOR
DCKH. JTHM HBH  Henopj-
HKHD 3AKPENNTE OTKHAHYIO
pcky (pwc. 6).

3. Korja OTKMAHAA JOCKa
RKpenneHa, NOCTABLTE
MATH annapaT BEPTHHANBHO
npH NOMOLH NPAaBOro BHH-
8 TONOBKH Kpemanmepu'
A3ABHHLTE MEX.

llna aTol wuwenm wa ov-
MIHOIt [OCKE HWMEBKTCA nse
yOuaTue pelkn, N0 KOTD-
HM  QBHKYTCA  3yGuaThe 5 Pacwpwmsanie wratusioll Kaseps,

;I{pcua.mepn npeacTasafet cofioil 3yGuatoe KOALCHKO, X0aAWece No 3y GuaTo
clixe,
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Koneca, ceA’aHHue ¢ 3anuedl pamow annapata. Jleswil BUHT CcaysonT
L9 3EKPENJIEHRS HENOABHWHO 3ajHel pamkKn B Tpedyemom NORoKeH!H
{puc. 5).

4. MNocne Toro kak mex OyNeT Kpemanbepoid PasiBHHYT A00TKa3a,
Pa3IEHHLTE Er0 elle Ha BAROe GOALWIYID BEAMUYMHY (B HEKOTOPWX fAMMma-
paTax —BTpoe). IT0 AOCTHraeTCA BpPalleHHEM RHHTA C YEPBAYHHM XOLOM,
PiICNONOWEHHOTO B UEHTPe OTKHAHOH fockk, HexkoTopwe annapate HMeOT
pna sToit uens polaBoyHHE Kpemaibeps.

5. OTOVCTHTE BMHT, 3AKPENIAKIMA HAKNOH MATOBOTO CTEKHA, W H3y-
YMTE MEXAHW3IM HaKnOHeHWs maTosoro crexkna. Korga ato Gymer Bamu
BOCTATOYHO YCBOEHO, MOCTABLTE CHORAZ MATOBOE CTEKNO HEPTHKANLHO MO
HMEIOWEeMYCH Ha 3anHel pamKke OTBeCy.

6. OTnycTHTe BaKpenuTenbHHii BUHT OGBHEKTHBHOR IOUIEYKH M HAYuH-
TECh NEQENBHTaTh MO MENaHHO OOLEKTHE — BBEPX, BHH3 M B CTOPOHH.

llponenaws ykaszaHuHOe, BW OTKpPOETe annapar.

JakpueaHwe Kameps. 1. Ecnin ¥y Bac OTKHAHAA OCKA yAAHHEHa,
TO NPeIBapHTENLHO UEHTPANLHWM YEPBAUHHM BHHTOM COBMECTHTE BHY-

TPEHHIOI PaMKy C HAPYXHOW,
i ensHan docka Hoe 2. lpy nomouw Kpe-
Jakpenumens PEMANLEDHE 1 MATbEDH HOOTK 233

Buwm  npogsurbTe  3apmion
paMKy Kamepu K 00
EKTHEHOR YacTw,

3. BueuHuTe 3aKpe-
MAAKILYIO QOUIeYKY B
OTKHAHON focKe Bnpa-
BO NOOTKa3a.

4. Toneko  Torpa
NjiaBHO nopHumanTe
OTKHAHYIO NOCKY.

5. Mopxas oTHHAHYK
BOCKY, 3JaljenkHdTe
KPHINOK.

lNpopenas yka-
3aHHOE, BH 3a
wmamubrozo Bunma Omkudras docka  xpoerte anna parT.

6. Yeranorka aakpenutessnoii nockm B Kamepe, Ycranoeka an

napaToB Ha WITa

Tuee. 1. OTnycTuTe BHHTH Y HOWEK WTATHBa (o wraTHee cm. Ha

CTp. 48). BupsiHbTE HOWKH Ha Wenaemyi BHCOTY M 3aKPENHTE BHHTH,

3aTem cnerka OTNYCTHTE BUHTH OKOMO TONOBKH IITATHAEZ M PA3IBHHLTE

HOWKH TaK, YTOOW WITATHE NPUHAN YCTOHUMBOE NONOWEHHE; 3aKpenuTe
NMPOYHO BHHTH ¥ roaoeKH.

2. Bo3oMHTe pacKpuiThil annapaTt W MONOWHTE Ero Ha rofIOBKY wWITa-
TiiBa TaK, 4TOoOHW OTBEpPCTHE B nepenvell oTkumHO# mocke NPHIINOCE Ha)
CTaHOBHM BHHTOM. OCTOPOWHO BBEPHHTE €TO [0O0TKA3a — 3THM BW VK-
renute oTOANNAPAT WA wTATHEE. )

3. Moasaynce ypoeHem (06 ypoBHAX M. CTp. 47), HMeuMMCcA Ha
annaparte, HNH OTBECOM, MPHKPENNEHHHM K OIHOH M3 CTeHOK asandell
PAMKH, YCT2HOBHTE annapat ropusoxtansHo. [Npu ropuaonTtansHom nono-
HEHHIL NIYIWPEK Y YPORHA NOMKEH HAXOAMTHCA B LUEHTPE OKPYMHOCTH
YPOBHA, @ OTBEC — BHCEThL mapannelsHo Kpaw PaMKH,

OmBepcmue dna
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4 YToOW CHATHL annapaT co WTaTHBa, HeOOXOOMMO BCE

IMOWEHHOE TIPOAENaTh B OOPATHOM NOPALKE.
Ha pic. 7 noka3ad nocnejosaTe/lbHEil X0l YCTAaHOBKM anmapara Ha

ITATHBEE,

7. MNocaepopateapAwil X040 YCTAHONKH KaMCpHW HA WTATHDE,

b. Kamepw pyunsie ¢ oCHOBHOH OTKMAHON nocKoi

Kamepu pyudne C ocHOBHOH# oTeMiHON nockoit B ofwem umewT Gopmy
NICCKOTD #AUMKA © OTHHAMBaKLWeics nepeiHed pockoit, Ol MmenT He-
Gonulmoit Bec, Nerko OTKPHBADTCR U 3AKPHBATCA M HMH MOKHO CHHMATh
C pyK Oes wrTaTuea. ITOT THO Kamep ABNAETCA CAMBM PAacipOCTpaHeH-
HEM cpegn GoTomoduTeneit,

Paznoofpazne pyuHHX Kamep Ou4eHL BeNdgo. Padmepw oTH Kameps
umeroT ot 6 (9 no 13X 18 cu

Pazpea pyuHolt wameph ¢ grxuaHol ocxoBHOf pockoll NpejlcTaBaeH Ha
puc. 8. B HainucAx Ha uyepTewe NepeudciaeHH pCe rhasHefwne peTanu
annapara.

FEPEARAR

rigeoe /|
CTER]

FPAGTORRE

[}
-'._I‘a'.‘fﬁ”ﬂq SR
8. Cxema yumpepcasbhofi KaMepu

AnnapaTh 3TOro THNA OWBAKOT [EpeBsHHHE M MeTaniuueckue. B no-
CNeqHEe BPEMA HpEHH}.‘U.!ECTBEHHO HATOTOBRNAKITCA METaNNHYeCKHe anna-
pata, OHH OOTATMBAKOTCA KOWeEH MAH ee UMmTaumed.
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{dne pasgeH¥eHHs Mexa MMeeT(s KPemanbepa; OHa COCTOMT M3 olHHap-
HOM wiM fBoHHOR 3yGuaTKM KM 3yOuYaTHX NOMO3LES, NPHYEM WIM NONO3LA
OCTAKOTCA HENONBH¥HHEMKM, & N0 HUM nNepefsuraeTcs 3yGuaTea, npukpen-
neHHas K nepefeMkHOR 4acTH Kamepd, WAH, HA0GOPOT, HENOABHMXKHON
ocTaeTcAa 3ydyaTka, BpallawWancd TOALKO BOKpYr ceoeil ocw, a nepe-
ABHIAIOTCA NO0A03bA, HECR Ha cefie NEpelRH¥HYI0 YACTh KAMEpH,

Mexa no csoeil penuuWHe OHEBAOT ONHWHADHHE, MONYTOpHHE, N80HHHWE
# Tpoiiuue. [lpu peoilHOM W TpoliHOM pacTAMEHWM MeXa B OTKHIHOM
AOCKe MMEETCA BTOpas paMmka, KoTopada pofasouHoil Kpemansepoil BHBH-
FRETCA HApYHy, HECA Ha cefe Mex,

Mo eHewHemy Buiy Kamepn OGHBRIOT KBAIPATHHMH H IPAMOYTONLHEMK.

Y KpajpaTHEIX Kamep 3afHAf paMka YCTpoOeHa Bpamawulefics. Mex y
HUX OHBAET NPEHMYLECTBEHHO KOHMueCKHH.

|
Prumg=49
Loca

9, Cxema naenownoil KaMmeptd,

ot =
| [HmewoTca Kamepw M He KBajpaTHHeE, He TPeGYIOLUHE CHHMAHMWA CO WITa-
THBA A [epeMeHs MONOXKEeHHY NAACTHHKM: V¥ HUX NepeBepTHBaeTCH
SafHaA paMKa (M3 BEPTHKANLHOTO MNONOWEHWA B FOPH3OHTANLHOE) EMECTE
¢ mexoMm. Ocbi BpauleHHR Mexa ABISETCA OGLEKTHE.

KragpaTHue Kameps TAWEeNH M TPOMO3JKH, 4 NOTOMY MOOHTENbCKHE
Kamepd OOW4HO CTPOATCH BEPTHKANLHHMH HMIH TOPH30OHTANLHHMH (B
BEPTHKANLHEX KaMepax OTKMAHAA [OCKA NPHKPENMAETCA K 3afHell pamke
cpoeil yakoil cTOpoHOH, ¥ rOpH3OHTanLHHX — pauHHoit). CTpouTes wuauwe
BEPTHKANLHEE KaMmepH, TAK KAk B 9TOM Ciyuae OTKM[HAad JOCKA LNMHHee
M NO3BOARET MpUMeHsTL Gonee WIHHHO-QOKYCHEE DOLEKTHBH. Y ropu-
S0HTANLHHEX Kamep BCNeAcTBHe MX Goabwedl YCTOHYHBOCTH 4ACTO MMeRTCH
TpoiiHoe pacTswenne mexa. Ecnm kamepa BepTHKANbHas, TO QN4 CHHMA-
HHA B I'OPM3OHTANLHOM MOJOKEHHH NPHBEEPTHBAIT KaMepy K LWTaTHHY
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foxoM; Tak ®¢ TOCTYNANT C Kasepol ropH3ouTanbHoil, Korpa XoTAT
clenaTh BEPTHKAIBHHI CHUMODK.

O6beKTHE O0HYHO MOWET ePelBHIaThCA BEPTHKANLHO H NOPHACHTANLHO,
Y XOpOWHX KaMmMep 9TH NepelBHAeHud NPOH3BOAATCH Kpemalbepami.
MaTtosoe CTEKIO HMEET YKAOH N0 FOPH3OHTAALHOHR OCH, a ¥ HEKOTOpPHX
CHCTEM M MO BEPTHKANLHONH OCH (Y TaK Ha3WBaeMHX ,CTanfapTHux®
Kawep MaTOBOE CTEeKNO YKJAOHOB He umeeT). Kpome TOro y HexkoTopux
smonenefl MMEeT VKIOH U OOLEKTHH.

Kamepw ¢ oTK#nHoil ocHOBHON NOCKON 4aCTO [enainTcd MIEHOYHEMH.
B atom Cyude OHM MMEWNT Takoe We CTPOeHHE, KaK H NNacTHHOYHLE
KaMmepu, 3a HCHMDYEHHEM JagHeit pameH, B KOTOPOH nmeertcs NPHCNOCO-
gnexse ANA NOMELeHHY KATYWKY C nnenkon. MaTosne CTEKIO ¥ Takux
Kamep OTCYTCTBYET, H HasONHa HIOOPAKEHNH NPOHIBOIHTCA € NOMOLUILID
MmeTpaka M Bu3epa. Taxkan Kamepa cXeMaTHYeCKH Maolpamena Ha puc. 9.

Kamepamit ¢ OTKMAHOR ocHOBHOH A0CKON MOWHO MOAL3OBATLCA [4A
BHOOBHX CLEeMOK, MOPTPCTHHX, ADPXUTEKTYPHEX, C HEKOTOPWMH 3aTpy-
JIHEHHAMH N9 COOPTHEHEX H QOTOPENOPTAMHEX CLEMOK, MNOUYEMY O4H
HHOPJA HA3LBAOTCH  VHUBEPCANEHRMH®,

B uacTosuee Bpems MMEETCHs [IBA THNA COBETCKMX YHHBEpPCANLHEX
doToannapartos: ,Porokop M 1+ BOOMI, paamepom 912 cH, c ana-
crurmatom OpTaro3, co ceeTocHnomw 1:4.5 0 GOKYCHWM PACcCTOAHMEM B
135 sy, ,doToxop™ umeeT [e0iHOE PACTAWEHHE M N0 CBOMM KOHCTPYK-
THEHHM OCOGEHHOCTAM MOYTH He OTIMYMAETCA OT 3JarpaHMqHEX monenef.
O6rvextdn Opraro3, ewpadarweaendil [ocylapcTBeHHEM ONTHUECKHM 3a-
gpotom B Jlemudrpaje, No CBEOMM KadecTBAM TakKKe MOO4TH HE yCTynaer
IarpaHMuHeM ofbekKTHEaM, Annpapat cHadwed 3ateopom Komnyp.

Annapat ,Idre, punyckaemuil aprensio Potorpyn” B Mockse, umeer
paamep 9 <12 ¢u C OMHAPHEM pacTamendem mexa, Od panee chalwance
ofbekTiBOM KeHroT—aHacTurmaT Co cBeToCcHaow 1:6,3 s sateope
Bapio", xkotopwii patoTaeT co cKopocTei o 1/100 cex. B nactoswee
gpema annapat ,Jjre’ cHabmaeTcd NEPHCKONOM,

Pafiotra 2. Oasakomacuue ¢ ycrpoficTeoM pyusod Kamepuw ¢ ocHoBHOR
oTkuanofl Tockod

NMpuroToebTe: QoToOANNAPaT # WTATHB, BHHYE HX M3 QyTaapou,

BenoaHenne padoTh,

OTkpuBaHme kamepn. 1, BozsmuTe annapaT B pykH, Kak noxa-
3aHo Ha puc. 10. HammnTe KHOMKY BBEPXY Kamepu (oHa 0OW4HO GHBAeT
NoKpHTa Kowell, HO 3amMeTHa N0BOALHO Xopowio). [lepegHss cTexxa ka-
MEPH, €CJIH EE IEPWaTh HECKONLKO HAKAOHEHHOIT Bnepel, OTKPOETCA Cama.

2. OnycTuTe nNepeiHion CTEHKY anmnapaTa [H00TKA3a BHW3, Tak, 4To-
Ou WNeHBKKY BOULIM B BHpPE3W pacnopok, Torja nepefHas cTeHka GyieT
YKpenieHa HenousHEHo.

3. BuTaHnTe OCTOPOMHO JOOTHA3A MEPEfHIID 4aCTh KaMepw 2a cne-
UMANBHO npeguasuaveHHue 109 3TOH uend vwkd. [pH BHTHCHBAHHK He-
OOXOIMMD BCE BPEMH HAWHMATE HA VILKH, BHYTPh.

4, Ecan kavepa wveeT [BOiHOE pacTAWEHHe, TO KPEMANLEPOW, Npel-
BAPHTENLHO OTCTErHYB KPIOUKH, VIEPHUBAWUIME MEX, PazlEnuuLTe eile
pa3 mex 100TKasza.

5. Bpawenuem xpemanwepw B nojumailte esepx ofwexTe (puc. 11),
YeTaHoBHTe, KAK BHCOKO OH NOAHAACA, OnycTHTE e€ro Ha mpewHee MecTo.
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Bpauennem Kpemanseps A nepegsrHbTe cHavana o0bLeKTHE BNPaBo [0-
OTKa3a, 3aTem Baeso. [lpogenas 3To, NOCTaBLTE €M0 HA NpewHee MECTO.
6. Ha ocHosHol focke OuBaeT NpUKpemieHa MIACTHHKA C HAHECEHHHMH
Ha Hell JeNneHHAMH — 5TO
TaK Ha3LBaeMad MeTpa-
WHad lWIKana, noJbL3psa-
HHe KoTopoi Oyner yka-
3ano B padote [lonyue-
HHE  HzgOpakeHHA Ha
MaToBOM CTexne®.
Mpopenas vyKa-
3aMHoOe, BH OTKpoO-
eTe anmnapar.

JakpusaHue Ka-
mepu. 1. Ecn xamepa
Oua pasjiEMHYTa Ha BoH-
HOE PACTAWEHHE, TO CHA-
Hana Kpemanbepow
BABHHbTE [OOTKE33 BHYT=
PEHHIOI PaMKY B OTKH|-
Hoil flocke,

2, Bo3pbmuTe B REBYIO
PYKY annapaT 38 3a/HKK0
paMKy H HaKIOHHTE €ro

10. PackpuBanue yuunepcadabHoll kamepu. HecKonbko Beepx. [lpa-
BOK PYKOH, CHaB YIIKH
ApPYr K APYry, OCTOPOMHO 3ajlBMHLTE Mepefjok Kamepw 0GpaTHO JOOTKa3a.

11. [deraan ycrpolicrea o6uexTHEHON 10CKH YHWBEpCAAbHOR KaMepu: A—kpeMaanepa

LR TOPHIOHTAARHOrD NEpPelEHWeHAd obbeKTHBA; EPEMAALEPE A0 BEPTHKAALHOID

nepeasumennn o0BeRTABY; C—YIWKH ANA BRABHKERAS annapata; J—sHaoncKaTeas;
E—obvektns 0 F—ucutpanesnil sareop.
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3. HawmuTe BHYTpe, Ha VpOBHe OGLEKTHBA, OIHOBpEMEHHO wa ofe
PACTIOPKM, MOAREPHHBAKUIME OTKHAHYIO NOCKY Kamepw. Torza orkuasas
JOCKA NIerKO nogHumaerch seepx (puc. 12)

4. OTKHOHYIO HOCKY OKOMYATENLHO 2aX/0nHHUTE.

Mponenae yKkalanHOE, BW 3akpoete anmapar.

¥eranoexka doToannapara Ha WTATHEE NPOU3BOIATCA
TOUMO TAK e, KAK W YCTAHOBKA 10POWHOI Kamepw (pHc. 7).

12 3akpupanne VHHBEPCaIb
HOM KaMep,

13, Cxema yerpoficTea kaann-kamepu: h — ywikn

AR PACTAMENHA MEXa Kamepsl: b — 00LERTHBHIA

AOCKA} §—MEX; Oy—Co— & —{y —METANAHYECK N Pa-

CIOPKEY, YARDHHBIOUIHE MEX B PACTARYTOM CO-

cToRuni; d u f—WwapHHpHEE COBAMHERNA METAI-
AHYECHHX  paciopok,

B. Kamepw ua pacnopkax (kaann-kamepsl)

Kameps Ha pacnoprax (Kaani-xamepu) MMeT Takwe Gopmy MIOCKO! )
AlMKa, npityes o0beKTHB O0HYHO ¥ HHX HAXOAMTCR cHapymu (puc. 13)
3TH Kameps MMCIOT CPaBHHTENLHO KOPOTKHA Mex W B HiX o0BeKTHEHAN
HACTh OWBAET CBH3AHA C© AafiHell CTeHKON NpH NOMOUWMN METANNHMBCHHN
pacnopok. Takas HOHCTPYKUHA MO3BOJAET YPE3BHYANHO GHCTPO BCKDH-
BATEL KaMEpPY, 4TO OueHb BAWHO OpH QOTOPENOPTEPCKHX W CHOPTHEHWX
CHEMKAX, Il 0Ha I HAXO0INT ceoe HauGoabwee npumenexue. B To Bpewn

¥ hwpe porarpadim, v



Kak OOHYMVI0 KAMEPY HAl0 PacKpHTb, 3aTem’ NEPEAEMHYTh M0 Canasxkam
O6LEKTHE HAM MATOBOE CTEKNO M 33KPENHTbL MX B HYHHOM NONOKEHHK
148 NOAVYeHUA M30OpAMeHHs, Ha uTO NOTPelyeTCAd OKONO ONHOA MHMY-
TH, KA&nn-xaMepa MOWET ObTb COBEPUIEHHO ODHUIOTOBNEHA K ChEMKE ©
TeqeHie 5 -0 CeKyHO

Knann-gaseps BCErla CHaAGWAKTCA XOPOWHM OGLEKTHROM W [eRawTcH
OueHb NPOYHHMM, a NOTOMY OHW jopord. MaroTosasioTca oHM mMeTad-
AMYECKUMIt 11 fepeRanHEMA. MeTannmueckne kamepw Bcerga OGTRMMBAKITCH
kowell wm ee nmuTaunell, NepeBAHHHE uYalle BCEro NOANPYIOTCH,

Beuly TOro, 4T0 ¥ KIANN-KaMeps MaTOEDE CTEKIO He MOWeT nepe-
OBMIAThLCA OTHOCHTENLHO OOLEKTHBAR, 3TH KAMEpPH CHAGKATCA OOLEKTH-
EAMH B onpase C uepsAyHEM xopom. [lepepeuras pwuar uepeayHoro xopa
Eh BHBHHuYWBAeTE OOBLEKTHE M TEM VyiaideTe ero OT MATOBOrO CTekna,
Bpalan 8 NPOTHBOMOIOWHYIO CTOPOHY, BH NPHOIHMAETE €0 K MaTOBOMY
cTexny. B HEKOTOPHX Khann-Kamepax QenacTCs NORBM#HON BCA 06BLEKTHE-
Han 4aCTh; NEPelBrKeHe € NPOHABOIKTCA CHUMAHHEM PACNOPOK Kamepw
NOCPefcTEON 0CO00r0 BMHTA. KpOMme TOro Kjann-kavepd cHadwawTcs
ECerga MeTpawHoll wkanoi.

lna uero TpeOyWTCA TaKie NPUCNOCOGNEHNd, —BHW y3HaeTe W3 paloTh:
«[lonyuenne H300paweHHs Ha MATOBOM CTexles,

Kpome cCnOpPTHEHWX M QOTOPENOPTaXHWX CHEMOK KNann-Kameps npu-

rojHH J1J8 EHAOBHX 1 APXHTEKTYPHWX ChLeMOK, [lopTpeTHHE CHHMKH Mt
MOHHMO NPOM3BOIMTE TOOLKO B MEOKOM macwTade,
B 1033 r. npon3E0NCTBO KAANO-KAMEP HAMEYEHO MOCTABHTL 3aBOIOM

a¥Ykpavndunome, [lepewil npolGHwil annapat yae uaroToenen. Kamepa
Oynet tina «HeTTeNby, HO CO IHAYHTEALHEMH YCOBEPLISHCTROBAHHAMM.
PaGora 2. O3nakomasiie ¢ ycTpoficTEOmM NIANM-KaMephl
MpuroToebTe: $OTOANNAPAT M LWITATHE.
Eunoavenwne padoTu.

OTKpuBaHKe Knanpoim-
Kamepu., 1. Boasmure ne-
ECK) PYHOW anmapaT Tak, uTo-
Ou GonemwoH mnpaney npoiten
non PEMEIUOK, & KHCThH PYKW
OXBATHAA 3afHIOW pamky. Ecawn
annapat TAWenw#, Hanpuvep
pa3mepa 13 18 cu, TO npm-
WMHTE €ro Cnerka K Tpyaw.
[pagow pyKOW YyXBaTHTECH 3a
CTELUHAIBHO NPOBEPHYTHE B
O0LEKTHEHON NOCKE YIOKH KW
ChenaHHWe B Hell Bupe3w o C
CHIOI NOTHHHTE oT cedn. Odn-
EKTHBHaH [OCKa BHABHHETCH
EMEpPel CKONbL3R 110 Pacnopkam
(puc. 14).

2. [llpoeepwTe, BOWAM N
WNEMLKH B BHPE3W pPacnopox,
ECOH HET, TO MNOITAHHTE 00L-
1. Packpumanie KIant-Kamepn- EKTHEHYID JOCKY TakK, u4TolR
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OHH BOWAM B MPEIHAIHAYEHHHE 1M BHpe3d. jlHave nNepenHss 10CKa He
GyneT yCTOMRMMED YKpelieHa, ¥ annipaT CMOMCT CaM 32KPHTLCY,

3. CoumnTe ¢ O0BeKTHER OOBEKTHEHYI0 KPHILKY.

llpopenae yK23auH0e, BEH OTKPOETE annapar. Jakph-
BaHMe Knann-kamepw, 1. HammuTe wHa pacnopxil HApPY®Y WM
EHYTPb {3TO 3aBHCHT OT HANpaBieHHd BHpe3a B pacnopxax. lorajatwcs,

K¥la HakumaThb—O4CHb JICFKO). Korpa wnenbss BLRELYT M3 BHpe30s,
HAWMITE Ha YWKH WM BHPE3N BHVTPL K 3aiHel pavke Kamepu. O0bex-
THEHa® [QOCKA, NNABHO CKOMNLAA 110 BHPE3aM pPacnopoK, BCTAHET Ha CBOe
MEeCTO,

2. HapenbTe na o0bLeKTHE, OOLEKTHRHYI0 KPHIIKY.
NMpogenar yKazadHHOE, BW IaKpoeTe afnnapar,
YcTaHOBKZ Kaanu-Kasepu Ha WTATHEE NPOM3IBOAMTCA TOMHO Tak
WE, KaK W Y(TaHOBKA XKaMmepd ¢ OTKRIHOA ocHOoEHOH gockoill (s, pa-
Goty 1, crp. 11).
I lwuunwe annapatobl

Huseine KaMepn NOpPeIcTaEnmwT CoOoil NpamovioaeHyvio KOpoOky, B
nepenseli wacTi KOTOpOd yKpenaeH QCLeKTHRE, B JalHel —CheUanbHasn
Kacceta Ha O w12 nnacTiniok (puc 15/, 3TH Kawepu CHaGKaWTCH

5%

e

e

s

Riass

15. Brewsnil 8na MarazmeHoid Kamepw, 16, Creua mEraitvuci Kasmeps,

HECNOXHOR ONTHKON. Y CONbWMHCTBA CHCTEM FLINYHEX Kamep o0bLeKTHR
HE MOMET MEHATL CEOEIO NONOAEHMd. ITOT HENOCTATOK CHALHO Orpa-
HHMHBAET NPHMEHEHHE AWHYHHX Kamep. HMMmewTca swHuYHbe Kamepd, Y
KOTOPHX OOLEKTHE, B HEKOTOPHX Tpelenax MO®HO NepeiBiraTh oco00i0
KPEMansepow. ITH KaMepW He HMEIT MaTOBOr0 CTEKIa,

Cxema AUWMYHEX NAACTHHOYHHX annapaToB NpeacTagseHa Ha puc. 16;
0— O0BEKTHB € HPeMIbepPOl; B HHMWHEH vacTH onpassd  GOLEKTHBA
cpenaHa 3yGyaTka, C MOMOLILID KOTOPOH OH NepeiBHraeTcA. S-—CTPenka,
NMOKa3WBawian pacCTOAHHWE B METPaxX Ha HenogswwHOA wkane, P—nnac-
THHKH, NCPENBHralINecd B BEPTHKANEHOM MOJOWEeHHN BHH3Y CKOOHOIW A,
BEEPXY—COTHYTHM NON YIAOM pH4akKOM goe. [Mocne cenmxu, NOgHHUMAaR
punar C, 3acTaBnfeM BpaulaThCR pPuYaMOK aos BOKPYr ToukH o. Koney
4 NOJHUMAETCA ¥ OCBOOOWMAET NEPBYI0 NIACTHHKY, KOTOpaA nagaer,
3aHuman mecto F|. Koweu @& puvawka aos, ONYCKAACL, HE NaeT BO3IMOW-

2 19



HOCTH yNacThL BTopoit niactudke. Korga pavar ' Oyner ouyiwed, BTG
pas nAacTHHKa, Nol JaBIeHHem npYVuHL (v, 3alimerT mecto nepsoed
W — aepkano suzepa; B u K, — npy#uss, Ccmaryaioume cuay naje
HHA nAacTHHKM; |'—3aTsop.

JioOHTENbCKNE PYHHEE ALAY-
HhE KaMepb 1A8 CHHMaHHA Ha
nAeHKax CTPOATCA MpHGIH3N-
TeNbHO ONMHAKOBO MO Clefy-
meR cxeme (puc, 17). B Ha-
pywHoil Kamepe nOMeLALTCA
BHyTpeHHas kavepa LK. Oxono
OGBEKTHBA BHYTPEHHAR Kamepa
Cy®HuBaeTCA, o0pa3yd nycToTs,
B KOTOpPHX MNOMEWAKTCA Ka-
Tywxka KPP ¢ nmexko#t # [ka
Tymwka KS c kao«om ans epa-
WEeHHA, BHXOIAUWNM  HAPYHY
annapara.

CyluiecTBeHHEM HeIOCTATKOM
ATHX annapaTos HEARETCH oT-
CYTCTBME MATOBOIO  CTEKna,
noyYeMmy HaupHawuwemy GoTo-
rpady Ha HUX HAUEMY HAYYHThb-
CA HeMb3A,

Bcnegctene 3TOMO  (IPAKTH-
yecKkMe pa0OTh C 3THM THNOM
annaparos OMUCaHHE He OyNyT.

AmuuHpe KaMeps 8 3HAYH-
TENbHHX KOMHYECTBAX BallyLle-
HH ¥ Hac.

furor -

I

17. Cxema maraiusmaid nasgosgof
KAME b,

13, Paxpes aepukaawhoi Kasmepun: d— Kopuyc
Kamepul; mi—3epKato, YEpPENAEHHOE HA wap-
Hype &) r; M rg— METAAAMYECKHE PALTOPKH,
CocaHeHRME Wa  IApHHpe & § — MaTOBOE
CTexio B DOJIHKE; P, § — mrugnun aaTaop;

AR AT,

by

@ — KOPNYC WTopHOro saTeopa; b — ofLexTie;

¢ — MATOBOE CTEKAO, HA KoTOpoe oTGpacuBaeT

R IEPAAIOM, w — HIOGpAKENHE CHHwAEMOTD

ofLEKTA; P—KOHYC A48 33UHTE OT cBeTa wrab-

PAKCHHA, NOAVHRIUErord Ha  CTeRAe; h—

EpslilKa, 3AKpWMBaulal KOHYC DOpH CKEAA 1M
BAHHH EaMuphl.

Il. 3epranbHan Kamepa
JepkansHas kasmepa (3epkanxa) npencrasnnet coloil kpanpaTHBIL ALK
€ OTKPHTHMH sepxHel it 3anHell CTeHKamu., B BepXHOO OTKPHTVE
CTEHKY BCTABAANT MATOBOS CTEKND, 4 8 32AHIDK CTEHKY BIBNIAKOTCR KacceTw
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MNepen oGbeKTHBOM 3AKPHEAA NNACTHHKY, CTOMT 101 yraoM B 45°
3epKano, Jepkano NMEeT aMankramy Nno BEpXHER GMUEBOR CTOPOHE waM,
yale, WBAHETCH XOPOWO OTNOAMPOBAHHON METAINMUECHOK MNACTHHKOK,
JaxgaTHBaATh PYKamy Iepkano Ypeaswvaiiio spenno. OGwydWe 3epxana
He ynoTpeOnalTeA, Tak Kak CTEKND, HAXNOMMLEECH (IGBEPX aManblame,
HCKAwAeT naodpameHue.

Jepkano npuHumaeT na cefa w3obpawenne i oTOpacWBAET ero noj
NpAMHM  YITIOM BEEPX HA MaTOBOE CTEKAD. B 3T0T MOMEHT 3epkanc
Harnyxo 38KPWBAET NIACTHHKY. Korpa ewGpaH cioweT, CielaHa Ha Hero
HABOQKA, HAWHMANT HA COYCK 3aTBOPA W TOTYAC e 3epKane aBToma-
THYECKH NOIHMMAETCH, NPHHHMAACE K MATOBOMY CTEKIY, @ Jyd4W na-
La0T HA OAACTHHKY M 1awT ciumok. Ha puc. 18 pan uyepTew 3epKaib-
HOR Kamepw,

O6w4HO 3epranbHue Kamepw GHBAOT CHaOWENW DRYMA KOMbLAMM 10
GOKaM M [UIHHHEM PEeMHEM, KOTOPWIl NePeKHIHHAET A Yepe3 roaoBy Tak,
yTo0M KaMepa BHMCeNa HAa BHCOTe Tpyan. Mex nenaerTcd BHCOKHM, 4TOOH
He HAKNOHWATLCA. MHOrNA Kamepa BMECTO HEPEAYHMOIO X003 MMEeT ¥
OCBEKTHEA BHOBUTADIYIOCH NEPEHION CTEHKY M MEX, Kak Yy Hameps c
OTKHAHOH OCHOBHOH JOCKO.

Hepoctarkamu 3epKkansHoll Kamepu SBISIOTIS [HOHHOCTH KOHCTPYK-
UHH H NOPOrOBM3HA,

MpOM3BOACTED ZePHANbHHX KaMep TaKMe HalamubaeT 3asol «YKpauH-
$HUNEMe, HO HHKAKHX JaHHWX O KOHCTPYHUME 3epKajJKW Yy ABTOPOB NOHA
HE MMEETCH.

CreunansHuHe Kamepud 3a HeQocTaTHOM ™WelTa PaccMaTpHBATLCH HE

OyayT.

IIIABA I
AETAJIH ®OTOrPAGHYECKOI O ANMAPATA

¢+ 3 OB'BEKTHB

OfberTHER NpHAAKTCA DOTOrpadu4eckiny Kavepay 008  yIaBIHBIHNA
M oTlpacnBania (NPOEKTHPOBAHNN) H300pame s Ha MaTOBOE CTEKAD M
CEETOMYRCTRATEALHVIG NAACTHHKY, OGLeKTiHEW MOIYT COCTOSThL M3 OHOR
OUH3E WK K3 CHCTEMH THH3.

CyWeCcTRYT Pa3AH4HEC KOHCTPYKUMKH doTorpadmueckux 00bEKTHBOR,
Ha HuX camumi pacnpocTPaHeHHHMH ABIYHITIY]

. NepuckKone — o0LEKTHEN, COCTORILME N3 _BYN MNPOCTWX JIHH3.
Mepuckonw  o0najamwT MHOIMMM  HEAOCTATKEMM, HO EBIE HE TNPHIOAHH
ane paloTu.

2. AniadaTa —COCTORILME TAK®E U3 IBYN OLMHAKOBWX AHHI, Kaw-
0a% U3 KOTOPHX CKAEEHA M3 OBYX IMHA, B HUX YITDaHEHW MHOTHE HEpo-
CTATHM, NPUCYLLHE [NEPHCKONaM.

J.AHTHIrMaTH— Hanbonee COBEPLIEHHLE OOLEKTHEN, HMEWHe
cnokHoe yeTpoiicTeo. [Moppofuo 00 VCTPOOCTEE Kawioro M3 9THX BHIOB
ofbeKTHBOE OyleT cKa3ano B 9acT .doTorpadMueckas onTHka®,

Kaknuil OOLEKTHB 3aKNKMAETCA B ONPEleleHHY Onpasy, KOTOpas
HMEET PEINHYHL BH] B 3aBHCHMOCTH OT CBOEIQ HazHadeHHn,

PaanuuanT weThpe OCHOEBHHX THNA ONpaE,
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1. HﬂpMaanai onpaea. HﬂpHaﬂbHHMH HA3WBAKITCA MelHWe M
ANKMHHHEBRE OUPABW C CONHEYHON OneHpolt (GneHnoH HA3LIBARTCA BRCTVA
OMpaen mepel NepenHdM CTexKnom uﬁ"bm{'runa}. HODMEﬂbHHH onpaega BCerja
UEAHKOM BHIAETCA HAPYXY. B HmwHell CBOBH uaCTH OHA MMEET BHHTOBYN
Hape3Ky, MpH MoMOLWH KDTU[}DH BECPTHBACTCH B O0bEKTHEHOE KONLUD.
OO0beKkTHEHO® KONLUD NO CBOER OKPYKHOCTH MMEET HECKONLKO OTBepcTHil
ANA BHHTHKOR, KOTODHIMHA OHO NPHBEPTHEBAETCH K OO BEKTHBHOM JoueyKe.
BHHTHKY YNOTPeOaAKITCA OY€HL KOPOTKHE, YTOOW He NpoiiTH HacKso3b
TOHKYH OOBLEKTHBHYIO Rowedky. OHH JOMKHH MMEThL OMEHb BHOYKIhe
BUTKH, YTOOW MPOYHO JEpWaTh KONbUD. [HH3W B 3THX onpasax Yepen-
nATCA HenopemwHo, OHH NPUMEHAKTCA THaBHWM O0Pa3oM B GONBLINX
W I0pOAHNX kamepax (puc. 19a)

2. Onpaga yraydnennan Ona muvem He OTIHYAETCA OT HOp-
MAneHOH Oonpagw, TONLKO OOGLEKTHBHOE KOALUO Y Hee BEMHYUMBAETCA 8
cepejuHe onpasun. [Ipu Takom NOROWeHHH OGLEKTHR HAMONOBHHY CKPWT
B Kamepe, 4To NpeicTasfdAeT HeKOTOPOe yaoOCTEO B OOpalleHMy. Ynort-
pednserca yrnySneHHan ONpasa B 3IepRANLHWX M nupquHHx Kamepax
(puc. 19a).

r & r ol

19, Paaanynkie sian onpas 05hek! HROR: @—HOPMadkHan; B—yrayfacHnan r—c ues
TpadbHMM 3ATROPOM M —C QEPBAYHEIM XO0A0M.

3. Onpasa gAs yeHTpallbHEX 3aTBOpOB. JTa onpasa 00bek-
TiEa COBIMHABTCHE C ONpaBOK 3aTBOPA Tak, YTO NPEICTABNAET C HEW OfHO
uenoe. C ofbeKTHBHOII 1OCKOIl OHa CKPenIseTcs npH NnoMoun o6 beKkTis-
HOr0 Kombua M3gHyTpu mexa. BeTpewaetca v GONLLIMHCTBA PYYHRX K-
mep (puc. 19c).

4. Bcrasrnan onpaga, WM Tak Ha3uwpaeman OMpPaBa Cc HepEA Y-
Hel M Xoao M. ODHa COCTOMT M3 ABYX ONpam: a) BHYTPEHHERA B KOTODOH
COOpaHKE NHHIHW; C Hapy#HON ee CTOPOHH CHeNnaHa KpynHas KpyTas BiH-
ToBas Hape3ka u ) sewdedl, umewwed Takwe wapeaky. o aroil na-
pedke BHYTPEHHAR ONPaBA BXONWT BO BHewHww. KpyTas Hapeska nosso-
NAeT OHHM NOBOPOTOM EHIBHFATH OOBLEKTHE NOMTH Ha 2,5 cM. 3ITa
Oonpaga ynoTpeSHAeTCH B KaMepax, He HMEWMX PA3IBHKHOTO Mexa,
T. 8. B Knann-gkamepax M ALMYHEX 3epxankax (puc. 19d).

Ha kawpom o0bexkTuse #HMeeTCcd BurpaBHpOBAHHOE Ha3BaHWe THNA,
NOpAKOBLIT 3aB0ACKOl HOMep, (OKYCHOE pacCTORHHE W CBETOCHNA (MTO
Takoe (GOKycHOE PacCTORHME M CBETOCHIA, uYMTAaTeNb Y3HAET [O3we).
Ha wopmaneHuix onpasax Bce 3TH JaHHHE HAHOCATCH Ha ee HApYWHOH
4acTw. Ha ocTansHeX TUNax onpas BCe CBEleHWS [AITCA Ha BHYTpeH-
HEM KONbile 00bLeKTHEA.

Kawauit ofuekTes ofn3aTensuo cuadwaeTcR Juadparmoln, KOTOpas
CIYKHT IR YHEAWYEHHN PE3KOCTH HI0OPaWEHHA, PUCYEMOr0 O0LEKTHROM.

duadparmue no ceoell KOHCTPYKUMM Pa3fendauTCd Ha:

l. BcTasw e (nracTuHYaTwe), NPEICTaBARIOWMHE MATOBLE MIACTHHKH
C KPYrMHMHM OTBEPCTHAMI Pa3Hof BenwumHn nocepepuue (puc. 20). Ownn
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BCTABRAKITCA B Clenandumil 5 onpase ofieexTisa npope3. K OOheKTHEY
NpHiaeTCR BCErja ux Hadop.

2, Bpawawuwnecn — INCHOBHE, OHI HI3WBAWTOA ewe  pesois-sen-
Huemi aradparmamn®, 3Ti aradparss NpeIcTaRA=OT cofoil QucK C pRIOM
oTeepcTHil pasnoro anamertpa. [[MCK CBOMM UeHTpOM VEDPENIRETIR Hi
OKPY®HOCTH ONpass 00BbOETHEA M YACTHE) BXOIMT B ONPABY MEWIV JHH-
sami. [TOBOpAYHELA €10, BOIMOWHO NOCTABMTE N1060e OTBepCTHe CReidH-
HOE B QMCKe, Mewly AuH3ama ofnekTusa (puc, 210

J. Hpucosuwe, COCTOALME H3 PATA TOHKMX 3aXO0IAUMX IPVT HA 1pyra

Jrrmepl g,

20. Betavman amabparvi. 21. Pegoasaepuan anahiparva.
ol § L) ¥

CePHOBUAHHX METANNNMYECKHX WM J00HUTOBHX anacTuiok (puc, 220 Jrw
nuaparMel TAK VOTPOSHN, 4TO 104 PACILIDRHI JLL \ VieHBLWEHA 0T82p-
cTHA, ofpasyemoro cep- i
UOBHAHLMI [IAACTHHKAMII,
AOCTATOHHO HoBOPOT
KoMblUa Juadparsu  wad
CNEUHANTRHOrD  PHYIKKA,
¥ npacTuHuaTHX o 1n-
CHOBHX [sadpars oxoao
Ka®10ro OTBEPCTHR CTOMT
updpa, NOKaIWBIAKILAF
Er0 YHCAOBOE 3HAuSHHE.
Y upucoBux nsadparm
3TH 4MCNA BHIPABMPOBAHL
Ha onpaee DOLEKTHAG
QKON KoabUA Anadparsia,
KOTOpOE HMEET MepTOuKY
A TouHOH  yCTaHonKn * 5

npoTHE YHCna. 22 Hpucoman awadparma: [—eiea cnepeqis [—3s.
Y o0LEKTHEOR, CMOHTH-  TMCCTHR  diadparmu;  «—32Hagparsciboe  Koase;
POBAHHEX C uEHTpl.‘-leHM A=—IUNCHERH JCNCCTHOR AHADPArME, f=—MECTD Vhpa-
33TBODOM 3TH ¢' PLIEHHA MOKI3ATETA BEAHYHHE OTEEDUITHA a=KOPayC
pom, UHDPE  spadiparust. [1-paspen no auminn AB, Oboinasenio
HAHOCATCA Ha  onpaee OpeRHie,

IATEOpPA, W 1N TOWHOMH
YCTAHOBEM POTHE HIX HM2BTCR 0COOuil puuAWOR, CcBA2aHHN{ © mimad-
parmoi.



HTOOK uMETHL BO3MOXHOCTb pa306paThcd B CHCTeMe OGBLEKTHBA, yKa-
WHEM, YTO Hd HMX BHrPABWPOBHBAETCA HA3BAHWE THNA, HAOpHMep:

1. Aplanat (Annawat). BMmecTo 5TOro HaMMEHOBaHMA MOFYT CTOATH
caenywoume Hassauna: Aristoskop (Apuctockon); Aristoplan (ApucTonnan);
Tetrastigmat (Terpacturmat); Rubiat (Py6map) » Demiar (llemmap).
Hannune opnoro ua aTx Hassanmil ykaswsaeT, 4TO OGLEKTHB OTHOCHTCS
K Klaccy anjaHaToe.

2, Anastlgmat (AHacTHrMaT). AHACTHIMATOR B HACTOALIEE BPEMA HMEET-
CA MHOTO THNOB, NPHYEM Kawdwili WMEeT CBOE HA3BAHME, ' KOTOpOE
BHIPAaBHPOBLBAETCA HA onpase. BoT HexoTopue Haubonee ynoTpedHTENb-
Hue: Tessar Zeiss (Teccap Lledicc), Dagor ([arop ; Kollinear (Konnu-

- neap); Scopar (Cxonap), Heliar Vogtlinder (lenwap ®oxtnennep)u T. L.

d. MepHckonn HHUKAKMMH HAIBAHHAMH HE CHAGKAKTCA.

Hano 3anomuuTh, 4T0 ¢ o6beKTHBAMH HEOOXONMMO OGPAlIATLCA OYEHb
OCTOPOXHO, TaAK KaK OHH COCTOAT M3 TWWATENLHO OTHONHPOBAHHHX W
OTWAKGOBAHHKX JMH3, NOBEPXHOCTL KOTOPHX JerKo Nouapanats.

HaceBwas nunb CMaxHBaeTCH MATKOI BONOCAHOW (XOPbKOBOW) KMCTOY-
Koit, TlonaBwas rpia3s CHUMAETCA O4eHb OCTOPOKHO MArKOH TPRNOYKOW
(#eCcTKaR MOWET mouapanaTh NOBEPXHOCTh AMH3W). BHTHPATh HENb3R MM
HOCOBWM MNIATKOM, NOOWBABIUMM YHE B KapMaHe, NOTOMY 4TO B HEro
BCETAA MOrYT NONAcTh MenbuailuWe TEEpPAHEe KPOWKH, KOTOPHMH JErKO
nouapanate CTEKNO [MH3, HM NONOTEHUAMM W canfeTkam, KOTOpwe
CAMWKOM rpyOn nns 3ToR uenn. Jywine BCEro BETHPATb OOBLEKTHE MAT-
Ko 3amwed. lepen cHumannem rpa3M HeoGXOZMMO YBNAMHHTEL NOBEPX-
HOCTE AHMH3W (uXaduem, OT npoTHPaHMY CTEKON BHHHEM MIH HAWATHPHEM
CIHPTOM HYMHO BO3NePHKHBATLECA W TOALKO B KpafiHem ciaywae, Cnerka
CMOYME YMCTYI0 BATY B CIMPTY, MOMHO NPOTEPETEH JIMH3E H HEMELNEHHO
ERTEPETE TPANOYKON Hacyxo.

OcofenHo HeoOXOIMMO 3aWMILATE OOBEKTHBH OT CHALHHX KoneGaHnii
TEMIEPATYPH, NOYEMY 3UMON HEOOXOLWMO CHUMATE OOBEKTHBHYI0 KPHIUKY
TONLKO HA BPEMA HaBOAKW W cnycka 3ateopa. [lpm pafoTe Ha CHIALHOM
mopo3e Ge3 3TUX NPefoCTOPOWHOCTER UEHTpanbHuA 3aTBOp paboTaer
HEBepHO, a v wpucosoil auadparmu HMHOMIA BhNAjawT nenectkW. Kpome
TOro HAcToe JanoTeBaHHE CTEKON H CHPOCTh NOPTAT (ONHPOBKY JIHH3.

Bue patoTh 06LeKTHBH HeoOGXOAHMO [epwaTh B TEMHOTE MAH 3aKpH-
THMH OOBLEKTHEHON KpHIUKOH, TaK Kak HEKOTOpWe COpTa CTeKon oT
COMHEYHOTrO CBETA WeNTewT.

beaycnoBHo BOCTpelaeTcs XpaHuTh OOBLEKTHBW, A CNEJOBATEABHO W
annapate B wWKadax ¢ XHMHYECKHMM BEILECTBAMM, TAK Kak MCnapexns
OT [aHHHX BEIeCTB MOryT nNOAeHCTBOBATL PAILENANIE HA NHHIH |
onpasy.

Haunnawowemy dortorpady cosepiienyo BOCNPEILAETCA OTBHHYHBATE
NMH3AW W pasdupaTe guadparMy W 3aTBOP, NOTOMY 4TO, pazolpae, OH
HHKOTIA NPaBMNLHO He codepeT HX CHOBa.

lpakTHYeckne paGOTH MO OIHAKOMAEHHIO CO 3HaueHWem OOLEKTHEA W
muadparm OyAyT AAHH NOCHe HAYyeHHd paloTH 3ATBOPOR.

§ 4. 3ATBOPbI

Ha3anauennem 3aTBOpa WBAAETCA PEryNMPOBKA CHIM OCBELIEHMH, nNala-
0Lero 4epes OObEKTHE HA CBETOMYBCTBMTENBHYIO [1ACTHHKY.

MpocTefiunm 3aTBOPOM MOWET CHYKHTb CHHMaeMas Ha BPEMA 3KCIO-
3HUMM PYKOK OGLEKTHBHAR CBETOHENPOHMUAEMas <pHILKA.
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CoBpeMeHHHE HE annapath OWBANT CHAOHEHH OLHHM N3 CNENYIOLHX
ENI0B 3ATEOPOE:

1JueHTPaAbHHEM, KOTOpHA AeINTCH Ha: a) cermenTHue u 6) CeK-
TOPHHE,

2) weneBuM (YACTO ero HENPABHILHO HA3WBAKNT WTOPHHM,—eCTh OLD-
fiie WTOPHHE 3ATEOPH, HANEBAILHECH HA OOBLEKTHEL).

Uentpansiue 3aTROpH 00LuHO NOMEWAWTCA BHYTPH O00LEKTHBA Tak,,
YTO COCTABAAKI™ ¢ HUM OIHO HEPA3PWEHOE UEenCe,

Lentpantbiie CErMEHTHHE 3ATHOPH COCTOAT M3 ARVX CEIMEHTOR (ne-
NECTHOB), CNENAHHWX M3 TOHKOrO H00HHTAE WIM OKCHIWPOBAHHOH {nouep-
Henwoil) cTane wam natyud, CermedT PACKPHBAIOTCH CACTEMON pHYarch
W COMPANFHHX NPYWHHOK, KOTOPHWE BHBONATCH W3 COCTOAHWA MOKOR Ha-
wumMom Ha cnyck. CermeHTHHe 3aTBOPW padoTaloT aBTOMATHYECKH H Oe3
aapopa. Ouu padortawT Hetounwo. HawGonee pacnpocrpaHeHHEM CErMeHT-
HHM 3aTROPOM SABAAETCA 3aTBOpP MapKH «Bapuos,

il R

23, Pazausnne BHAW 3ATROOR @ —NCHTPAALHEN, =020 W r—1UTOPHKIT,

LenTpansHue CeKTOPHHE 3ATBOPH COCTOAT M3 Tpex M Gonee cexTopos
(NemecTKOR), PaCKPHBAWIIMXCA 3BE3N0YKON OT UEHTpa K nepudepiu.
Oun npueoasaTca B nedcTeme oCOOWM  PAacNONOAEHHHM BHYTPM 32aTBOpa
CEKTOPHBM KONLUOM, KOTOPOE NOHOPAUMHAETCA CNYCKHHM PHYAWKOM OT
PYKH,

Mo ceoemy AeHCTBMI0 CEKTOPHWE 3ATBOPH JENATCA Hal

a) aETOMATHYMECKME, HCMNOCPEACTEEHHO TOTOBWE K JIeHCTEWK, M

6) Tpedywulie NPEABAPHTENLHCTD 3aB0JA NP ChHEMKE «MOMEHTaNbHO»,
CropocTs «MOMEHTANLHO» peryampyeTca oT 1 cek. no 1 300 cex. B cne-
iywowex nonpasgenenwsx: 1, 1.2, 1/5, 1710, 125, 1 50, 1/100, 1 150,
1200, 1250 » 1 300 cek.

JVHIIHMHY CEKTOPHEMH 3ATROPAMM CUMTAKTCOAD M3 ARTOMATHYECKHMN—
s«HOcop: u «AsTomaT-Kofak», C (pejeapuTenbHEy 3asonom—«Komnvps
W «KomnayHas,

UenTpanuHumi 3aTeopamu  CcHalmawTcR cefivac GonslIMHCTBO ¢OTO-
annapatoe. OOuH K3 UeHTpaibHWX 3ATEOPOE NOKazaH Ha puc, 23, a,

LenTpanuiibie 3aTBOPL WUMEIOT OYeHb CIOMHLI MEXaHH3aM, 9TO BHOHO
13 NPUHBONUMOrG 4YepTewa (puc. 24).

JOCTONHCTBOM CEKTOPHWX 3aTBOPOB HEJIRETCH NOCTOANCTEO HX [Heii-
CTEMS FHAYWTENBHAA TOYHOCTE (NPAKTHUECKH| FKCOOIHLMH M NPOYHOCTh.
JaTBOPH MOYMTH HE JAHMMAKT MECTd, Mano BeCRT it paloTaloT BO BORKOE:

.
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24, Baytpesanit MeXaHH3IM IEHTPAALHOTD ABTO-
MATHRECKOTO 3aTs0pa; o —kopnyc: b—cexTop-
HOe KOABID: e—MpyMiHa:  —konernuii nepe-
AATOYHEIT MEXAHMAM, e—amkep; f—KOAZCHKD
DR }"I:THH!}BI'I! H BEIHYIIHL SKCNOIHUHH; §—
COYCKOBDIt PWMar M —CEKTOPb.

_

e

i {/
g

BpemA roga. [nasiby HeaocTaT-
KOM CeKTOpHWX 3aTBROPOB RS-
NAETCH TO  OOCTOATENLCTED,
YTO NpH HeSONLILMX BHAEPH-
KaX, Korjna HeoOXoauMo HCnonk-
30BATL BCKO CEETOCHAY 00&-
€KTHBA, 3aTBOP OHadparmupyeT
IHAMHTENLHYID 4acTh 3IKCNO3M-
UHH, T. E. DONHOCTHID OTKPHT
OH OWBART HE BCE BPEMA 3KI-
MO3HIHK, A NHIL HE3HAMHTENb-
Hyw ee w4acTe. OcTanmpHyw
HacTb 2HCNO3HUHKM 3aTBOP Ou-
BAET OTKPHT TONLKO B LENTpE,
Takum  ofpa3om, ymeHbllaw
none3xHoe 0TBEPCTHE OGLEKTHEA,
OH ABJAETCA Kak Ow  guad-
parmom. Y nyuwmmx 3aTeopos
L8 YCTPaHeHWA 3TOro Heuo-
CTATKa CTABAT O4eHb CHIbHLE
NPpYy#®HHLE,  KOTOpWE CBOAAT
NPoLECC OTKPHBAHHA M 3aKpe-
BaHUA K MHHHMAlLHOMY Bpeme-
HH. YHHUTOMWMTL We coBep-
IWEHHO 3TOT HEAOCTATOK HENbL3s,

o ol
. -’%f .-.:*;
ﬁf%’-‘%%
i

25. BuyTpeHuail MeXaHiav WLIeR0ro 3aTeopa; a—b—wrtopka; a,—b —maankw, npe-
KPENACHHWE LTA NPOYMHOCTH Ha Kpasx WTOPKH; ¢—HAMATHBIOMNN B3 MK ¢ Opymi-

HOW &) f—HaMaTHBIWWHA Badwk 2an sepxued
i h—HAMATLBAWWHT BAAHK HHMHER WTOPKH ©

WMTOPKH C TARYUIMMI TeCeMREaMmi
TANYIHMY TeceMEAMK ) - coeau-

HUTEARHEA paigar o0enX WTOPOK: F—YyNOoPHEA WTHGT BepXHell WTopkn; l—KoASCHKD

And 3Bojaa C IE'F!EII_HTD'IHDH me:mpe:-moﬁ LM

e—[EepIRATOYHAS, /—BeIyLIlasn Le-

{ TEPEHKD BEPXHER WTOPKH; P—KOAECHKO AR HaTHKEHHA NPYHRHHE MTOPKR: §—KO-

JECHKD € ACACHHAWH SKCNOZHIKH; , & W F—OepelaTovHMe H BedYluiHe IecTEpeHks

Hi B UK fi; u—YCTaHABAMBAWIMA DPOAHK ¢ NEPEAITOYHBIMM LMECTEPEHKAMM i A3A
PECYAHPOBAHMA HATAMEHHA NPYHHHBL
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[pOH3BOACTRO 31TROPOA CTOWT HA BTOPOM MECTE MOCIE WIrOTOHNSHMA
ofbexTeos. B 1932 r. BOOMIl swnyulens 3aTeopa «Kommayps, a
«I3PTI» — 3aTBOP CicTemn «Bapuos. K maccosomy npouzsoIcTey Tex o
OPVIHX 3aTBOPOR 338016 NPHCTYNAWT,

Wenepne 3aTsopu 00LYHO NOMEIANTCA B JagHell pavke Kamepu
nepel naacTHHEom. OHH NpelcTag T cofoft WTOPKY €O wensw no
sceit ee pmmHe (cwm. puc, 23a, 25). Mps 3THX 3aTeopax ofbekTHE GuBasT
COBEPIIEHHD OTKPHT, a [MAACTHHKA 3aKphTa wropkow. Koraa 3aTeop
fwBaeT ZFasefeH, TO (lelb B LWTOPKE HAXOMITCHA BHIUE [IACTHHEM (0HA
HAMATHBAETCH Ha BAIMK) o NIACTHHKA COBEPIUBHHO 3alUMUIEHA OT CBaTa,

lropka cOCTOMT M3 ABYX u4acTeHd W WIenH, Kawilan HacTe WTOPKH
o0MmKHA CBOGOIHO 3AKPLIBATL MATOBOE CTEKNO WaW naacTuHky, Wupuua
Wend v WeNesnx 3ATA0OP0E O0WYHO MOWET W3IMEHATLCA MPH MOMOWM He-
gonsworo Konecuka, [lpi nepemarwBadHHn HA BEPXHWIT BanHK IITOPKH
JABOAHTCA NPYHHHA HA HitkHes sanuke. Hawuman na coyck, ocsofon-
AAOT XPanoBoe Ko0aeco, Yiepwdedoles 0T BPAWEHHA BEpxHi  Bamik;
OpYyEHHA HAa HWAWHEM BanMKe HauuHaeT AedCTROBATHL, M WTOPKA npo-
X0OUT MOCNeNoBaTelbiD CBEPXY [OHNAY, OTKPWBAA NNACTHHKY ANA aeil-
CTEHA Ayuel, nagawiunx Ha Hee vepe3 oOBEeKTHAE.

BonLWHHCTEO WeMesnX 3ATBOPOB PACCydTaHel TaK, YTO [pPH CaMom
CHALHOM HATHHEHHH NPYHHHB  OPH CaMoi Manol wupuHe weam CcKo-
pOCThL AKCno3nuuy pasva 1/1000 cex,, a npu camom cnadom HATAWEHHH H
wHpHHe enaw BO BCW nnactTuuky passa 110 cex. [lpomewmyTounue
CKOPOCTH QOCTHIAIDTCH MAH HIMEHEHHEM LUMPHHE LWIETH Wi H3MEHEeHH2Y
HATAMCHUH [PYARHE HAd Tem o JpYIHm BMECTE.

Kpome TOro MHOrde wenesme 3ATBOPW CHAGKEHH npuCnocolneduzm
and CHEMKH C BLASpWKOI.

B crapux cHcTemax wiefeghe FATBOPH YCTPOBHW Tak, 4TO OpH OT-
KPWTOH NAACTHHKE 3a80MTh MX Helb3d, B OIHHX HOBWX CHCTEMAX 3TOT
HEegoOCTaTOK YCTpaHeH o NOMOWbLID KIAMAHOB, YCTaHaBINpacMuX nepad
WTOPKOK M NOAHIMAKOWMNCA BO BPEMA IKCNO3HUMW. B apyrix cucTemax
WTOPKa CKOHCTPYMpOBaHA Tak, WTO NpH 32800 KOHUW ee, o0pasywuite
wenb, NIOTHO CMLKAWTCA U TeM CaMuiM HEe AT ceeTy noaeficTaosats
Ha MAACcTHHKY.

CywecTBYOT LIeNeBWEe 3ATBOPW CO WTOPKOK HE B [Be, 4 B HECKOMLKD
yacted. Meway oTHMM HacTAMM WITOPKA WveeT pa3dse wend. Ecmm He
TpedyeTch Gonbiuad CKOPOCTh, CTABAT MEPBYID WENb, eCNH CKOPOCTh Ma-
na— BpalianT KoY Janee W CTABAT BTOPYW [Uedb, NPH 3TOM TPYHMHL
TaKwe 3aBoiuTCH cuieHee. Takum 00pa3oMm C N3MEHEHHEM WHPHHH Ly2-
N HIMEHACTCH M HATAWEHHE [MPYEIUHE,

Ulenesune 3aTBOPH NPHMEHAKDTCA NpH CheMEKax OBICTPO ABHWYUWINXCH
NpeaMeTos, Korga TpedyeTcA MONb3I0OBATLCH YPe3BWYaiiHO KOPOTKOR 3KC-
no3auuded, mpuues WTOPHLA 2ATBOP, HAXOZACh BHE OGLeKTHBA, He Iuad-
parmupyer ero. [lo3Tomy UM MOYTH BCErla CHAGWAIOTCA 3ePKANbHWE
KaMeps W Kaann-gEameps.

HepocTraTkom ienesnx 3aTBOPOB ABNRETCH TO, YTO OHH KAOPH3dk,
COTPACAIT KaMepy # 3umoit 0T Xonoga AefACTBYIOT MelleHHee HaM Co-
BEPWIEHHD OTKa3WBAWTCA padoTaTh,

Kawowil wenesod 3aTeop HmeeT: 1) BanuK [ONA nepemeHbl LWMPHHSE
wend; o o0WYHO NOMEWwaeTCH B BepXHeil yacTi 3agHed pamk; 2) Ba-
OHK QA M3IMEHEHWA HATAKEHHA COVCKOBOH OpPYWHHH, OH [OMEWasTCR
OO06YHO BHH3Y 3a]Hed pamk n 3) BANMK 338003 WTOpKW. Boe 3Tw ma-
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TukH coenuHeH NOKA3ATENAMH, OTMEYAWUWHMA MIMEHEHHA WHPHHE
wend, CHIY HATAWEHMA NPYMHHE # T. A (puc. 25).

Kpome ykasaHHHX THNOE 3aTBOPOB, COCTABMAIOUMX OfHO UeNoe o
annapaToM, MMEOTCA ellje UBHTPalbHHE M WTOPHHE 3JATBOPH, Hage-
4BAWLUIMECH 114 patoTH HA oO0bekTne. OHM NO TOYHOCTH paGOTH 3Ha-

HTENbHO YCTYDAKT MNEpPBHM,

Knann xkamepa ,Yxkpaundunom* Oyjler chHaGkeHa IITOPHEM 3aTBOPOM
COBETCKOTO MarGTOBNEHHA.

CTanpapTHEIX WefeBHX 3JATBOPOB, HAK 3TO MMEET MECTO B UEHTpPaNk-
HHX 3aTBOpax, He umeeTcA. Kawnas ¢upma, a HekoTopue fawe B OTHENb-
HHX THOAX CBOMX ANNAPATOR TAK WNW MHAYE BHIOH3MEHRIOT HX YCTpOii-
cTio. [To3TOMY, NPUBOIA HUME OMUCAHMEe HAMGONEE HACTO BCTPEMAWIIHXCH
EMIOE WIENEBHX 3ATBOPOE, Mu MNpeinaraem 4YMTATENnH, eciM THIO ero 3ar-
BOpa HE MOAXOOHT HH MOJ OfWH W3 ONHCAHHHYX, BHUMATENLHO MPOYECTh
Bce TpH paGoTH, a 3aTeM TONLKO MPHCTYNHTE K M3YYEHHID CBOEro 3aT-
BEOpa. M3y4We nNpeiBapHTEensHO TPH M3NOMEHHHX CXeMW 3aTEOPOB, He
TPYIHO OYIeT YMe [OrajaThCd O HAIHAYEHHH TEX MIM JIpYrux petanei
Ha BallleM 3aTEOpe. -

PaGora 4, Hayuenne nentpaibHbix 3aTsopos,

MpuroToBnenmne: BHHETE U3
dyThapa anmnapat OTKpoidTe ero o
YCTAHOBHTE Ha WITATHEE.

BunonHenne paGoTh.

lMNpensapuTenstioe 3amedaxne. 3aTeBO-
Pl NPENCTABAAIOT CAMYID CIORHYIO ATk
annapata ¥ B ofpallieHMH ¢ HHUMH Halo
OuiTh Kpafine ocTopowuum, [losTomy
ofpaleHe € HuMH HeoGXoIMMO W3Y-
YHTh B COREPIIEHCTEE,

Mepen Tem kak NPUCTYNHTB K pado-
TE € 3ATEOPOM, HEOOXOAHMO YCTAHOBHTE
HBAAETCA NH OH ABTOMATHHECKHM MAW
TPEOYIOUKHM nNpensapuTeNbHOr0 3aBOfa
nepen pelictenem. CioenaTh 3TO NETHO,
[MocmoTpuTe Ha Bawl 3aTEOP W Onpene-

26. AsiomaTHeeckHfl uenTpaswHmii JMTE, CKOALKO OH HMEeT pPHYAXKOE,

3ATHOP. BCNH ¥ HEro OMH pPHYAXOK, TO 3ATBOP

ABTOMATHUECKHM; ecnK Osa — C Npefea-

puTeNbHHM 3asonom. Ecnn B YCTAHOBWIM, 4TO 3aTeOp ¥V annapata He
ABTOMaTHYECKMI, TO MEpexOmMTe K uTeHuw pa3gena b atoll paboTw.

A, 3ATBOpPH UEHTpPANbHHE ABTOMATHUECKHE,

1. Bpawas ocTopowHo manewskuil guck (puc. 26) aateopa E, ycTaHo-
BuTe NpoTHe cTpenkn Cm Gyksy T ecnw sToll GykBH Ha BaleMm [HCKe
HE WMEETCA, TO YCTaHOBHTE OYKBY 7. ITH GYKBH SABARITCA HAYANBHEMW
GykBamn clioBa «Bpemas», £-—Ha Hemeuxkom ssuke (Zeit), a T—mna anr-
miickom ss3uke (Time). YcTaHoBMBE TOMHO NpPOTHE CTPenkH OyKBY, Ha-
WKMHTE OCTOPOWHO HA pHuawoK A, KOTOPHH HA3IWBAETCA «CMYCKOM 3aT-
BOpa*, 3aTBOP C Pe3KMM lUeNKaHbeM OTKPOETCH.

HanpasbTe Kamepy Ha OKHO M MOCMOTPHTE HAa MaTOBOE CTEKNO.

Yr1o 3amevaeTe?

CHoBa HaXKMHTE CNYCK,—MaTOBOE CTEKI0 CTaneT TemHuM. [loBTOpHTE MPO-
nenaHxoe, Ha ocHoBankK NPONENAHHOTO MOWHO CAENaTh ClenyioHil BRBO]
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Mp#u YyCTaHOBKE CTPENKH NPOTHE OYKBH 4 (aw [) ma
NEHBKOTD AMCKAZ NEPHEM HAWATHEM 3ATHOD OTKpWBLE T-
CA, 2 BTOPHM HaWaTHeM  3AKpHBALTCN,

2. YcranoeuTe npoTie CTPenkH Oyksy B (B HeKOTOPWX 3aTsopax
Gykesy [ wan I) w naxvure Ha cnyck. He ouyckas ero, nocmorpurte
HA MaTOBOE cTekno ouo Oyaer oceeweno. OTnycTHTe cOvek saTeap
sakpoerca. [lponenaiite aTo HECKONLKO pasd,

Busofg: npu y>TaHOBKE NPOTUB CTpenku Oyeew [ (Han
Duly sateop GyjleT OTKPHWT 0 TeX OOpP, NOKAa COYCK
3aTBOPA HawaT.

3. MNoctaswTe HakoHew NPOTHE cTpenkn Gyxey M (moment) o, nadiu-
a7 32 MATOBHM CTEKAOM, HAMMUTE COYCK: MATOBOE CTEKNO GyleT
OCBEUWEHO TONLKO Ha O0IHO srHosBeuue [losropure coBda,-
TOT #E PEe3ynLTaT.

Mpusearnne |leciomtpe 3aTHOPW 3THMW TPeMA BHIAMIT JEiCTHIA
W OOTPAHHYEHL: NCPHEM CAYYIeM  MOKHO  (IDIBIOBATECH NPH HABOJKE, BIC-
PhM — TPl SKCOO MM © HYWHOH BRACPHEOR 1| HIKOHSW HOCICAHMM — 114
MOMEHTAABIL Y (LEeMOK. B Ooate CIOAHMX CHOTEMAX aBlOMaTHICCKHX 3aTBODOH
BPEMH  MOMENTSARHON CohMKN MOET HIMCHATRCY B npedéaax oT 1 cok,
Ao 1200 cex. Fla tasnx aaisopax pMecto Oyxew M HMETCA HA M3 eHbhOM
amcke wmpp; 1, 2,5, 25, 50. 100, xotopHe NOKa3IMBaNT, KAKY0 a00s ce-
KYHAL 1AaTBOP OCTIETCH oTKpHTHEM np dadposm nodomendn aucka, Tlpose-
AcHHBE UKBPH  ARINKTCH  IHIMEHATEIEM I0AM  CEKYHAW; Tak Hanpusmepn
I obosnanaer 1 cew. 2 — ) oo, 5—1; cex. 1 1. A

4. MocTasuTe NpoTHBE cTpenxu umppy 3. HawmuTe cnyck, 3ateop c
WYWWAHHEM OTKpoeTcA poeHe Ha | cek. [lposepsTe Bpems peilcTein
JaTeBOpa no Bawum uacam. CHosa npopenafiTe pce cuavana, HO BO BPE A
JeficTeHA 3aTeopa HaOMmOaiiTe YIKE 33 MATOBOM CTEKAOM, YCTanaBnHBan
NOC/Ief0BaATeNEHO NPOTHE CTPenKks umdpu: 2, 5, 10 0 1. 4. Kawiawil pa3
HawHMalTe Cnvek.

Crenaiite COOTHETCTHYIOWHE  EBWHEDIN, PYKOBOACTEYACHE HINOWEHHWM
BhLIE.

5. BeepuuTe 8 oreepctie [ riufonfl WIAHT, KOTOPHM NPHBOIHTCH B
neficrene cnyck. [NpopenaiiTe ¢ UMM BCC ONMCAHHHE BHILE YIPAWHEHIA,
HawumatiTe na wnawdr,

6. HaxnomuTe annapart K CeeTy Tk, 9To0 0wl BHAHL Je0ecTKH
(cextopuw) zaTeopa. [NopcuuradTe MX  KonuuwecTso. Hamwure cnvew o
HadnwpaidTe 33 Mmexanukol packpuTHA 3aTeOpd.

MAMHTEKA
HEACTBHH IIFHTPANBHONO ABTOMATHUECKOID SATBOPA

Luwm T —cheMKa ¢ BRABPHKON 3aTHOD OTHPWMAIETCH NP Hepsow
HAKITHIL M OCTACTC OTKPUWTHM 10 TeX Rop, oKl #e OyreT npoi-
EE1eH BTOPHYHOE HAMATHE CHVCK,

Dowan B—cvewka ¢ kopoTkoll Ba 3eps ko 34080p OTEPHT 104BKY
RO BpUME HAEATHY CNYCKa.

M f—MOMEHTAARRAT CReMEL [IpH HERITIH KA FOYCK aTB
UTKPRBICTOT TOARKD 1A DPeMA, Vo TAHOBICUHOE HI THCKE

7. Hayuns ocnosatesbiioo ofpaidetine ¢ 3aTHOPOM, NPUCTVINTE K vipa-
WHEHWAM [0 J3BOUV €10 HIL OHPEtenen YR HKCIT036 LI,



Mpumepn: 1. TpeGyeTca CHATH BeNOCHNEmNCTa ¢ aKcmoawumel
‘100 ceK. Jlna aToro yctanoemte ungpy 100 wa aucke E npotus Om
Hammure Ha puuar 4 — nenecTeH 3aTEOPa PacKpowTca Ha 1/, Cex

2. TpeGyeTca CHATH C BuiepwxoX B 2 cex. noprpet. lng 31070 yCTa-
HoBuTe Oyksy B amcka E npotue cTpenkm Cw M HawMuTe puuar .4
Jateop oTKpoetcn. He ornyckailte puyar 4 1o Tex nop, noka He me-
TeKYT 2 cek. 3aTem OTNYCTHTE €ro — 3aTBOD 3AKPOETCA.

3. TpeGyeTcs NPOM3BECTH PeNPORYKUMIO PHCYHKA. C BKCNO3WmMedl, pas-
Holt 3 mmu. [l storo yctasoeute Ovkey T nucka E npotee crpennm
Cm. Hammure cnyck — 3atsop oTkpcetca. [lo ucredvexnn 3- mup, CHOB:
HAMMHTE Ha CNYCK — 3aTEOpP 3aKpoeTcs.

E. 3aTBOpH UEHTPaNLHHEE C NpeABAPHTENbLHONR 3280
Ko il

1. Bpawas puuawox K- (puc. 27) wnn puck K (puc. 28) ycranasmm-
BaeM #X Ha Oyxsy £ uan J. YcoTanOBME B MEPBOM CAVHAE pHYAKOK
NpoTHE OYKBH, & BO HTOPOM OYKRY NPOTHE CTPENKN (4epPTOYKH), Haw-
MHTE OCTOPOWHO Ha puYawoK. !!, KOoTOpHil Ha3awpaeTcd ¢COyCKOM 3at-
BOpas. 3aTEOp NIABHO OTKPOETCH,

27. Uentpaawuufi 3aTEOP CHCTEMM 2B, llenTpassHuil 3aTBOp CHCTEMH
JHoMnayua c npenpapureabHuM 3aB010M, «HOMOYP® C NPEABEPHTEALHEM 33B0OI0 M

HanpagkTe Xamepy Ha OXHO M MOCMOTPHTE HAa MaTOBOE cTekno. Yro
3amevaeTe? CHOBA HAMMWTE CNYCK— MATOBOE CTEKIO CTAHET TEMHHIM.

Ha ocHOBaHWM HPONENAHHOTO MOWHO CHENaTh CNEmyin# BHBOA: OpH
YCTAaHOBKE B OJHOM cnyvae puvawka K saTsopa npoTus
6yiken Z uwan T, B apyrom—rex wme Oyke fucka K npoTus
CTPENKH (MEPTOYKH) NEPEHM HAWATHEM 3JATBOP OTKPH-
ERaeTCH, BTOpHM HaXKaTHEM JaKPHEACTCH.

2. Ycranoeute puuamox K uaw puck K npotue Oykea B (B HexoTOpHX
saTeopax npoTHs Ovikew [ wam I) ¥ HawmMuTe HAa cnyck. He oTnyckas
€10, NOCMOTPHTE HA MaTOBOE CTeKno—oHo GyneT ocseweHo, OTnycTuTe
COYyCK,— 3aTBopa 3akpoetcs. [lponenaiiTe 3TO HECKO.1LKO pa3,

BuBop: npu ycTaHOBKe puyaxka A npoTue 6yken B uan
D, wan I, nan Tex e OyKE aucka K npoTHe CTpeaku
(uepToykmn)—3aTeop GyneT OTKPHT A0 TeX NOPp, MOK2
CNYCK 3aTBEOpa HakaT.
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3. Nocraeste nHakoueu puvawex K npotue Oyvksw 1 nau Gviey M
OHCKa npoTHe yepTouri, Hawuure cnyCk—3aTteop e GyreT felicTROBATH.
Arr npusefeHHn ero B jlelicTaie HeoOXonumo ero sagectit. [losephute
199 3TOR uenn puyamok A BHM3 N0 TeX NOP, NOKZ 3ATEOP HE WeAKHET.
Jtem B 3aeefiete ero. Hatnojas 33 MATOBHM CTEKIOM, HAKMHTE CIVCK—
MATOBOE CTeKso OVIeT oCHelleHO HeKOoTOpOe BpeMs. ﬂpﬂﬂﬂ!i‘m’HTEanCT}.
OCEEIUEHNA PEryIHpyeTcs amckom /..

4. Moctasete npotus crpenkn Cw undpy 1 wa gucke . 3apequte
3areop. HawmuTe Cnyok—3aTBOP OTKPOETCH POBHO #a 1 cek. [posepte
Bpems aellCTRUY 3aTBOpa no sawmy uacam. Cuosa npozenafiTe plé CcHa-
4a®a, HO BO Bpems JeACTHENA 3aTBOpa HalmoIaiTe VWe 3a MaToBWM
crekaom. Tlpe yeranoske umppuw 2 NPOTHR CTPEIKH 33TBOP OTKPOETCH
Ha !, Cex., 0pOTHE undpH 5—Ha 1/5 CeK. M T. . JHAuMT Winppe Ha
JHCKE MOKBJWBAOT, KAKYI0 0K CeKYHIW OCTaeTCA 3aTBOP OTKDNHTHN
NpH faHnOM MONOWEHUM JUCHA,

YcTaHOEMTE NOCNelOBATENLHO NPOTHE CTpenkd uwdpw: 2, 5, 10, 25,
H T, L, Kawiuwil pas 3as0lf 3aTeOP B Hawuman coyvek. Caenaite co-
OTEETCTEYIOWME BLBOJH, PYKOHOICTEYVAChH MINOWEHHHM BHIUe.

5. Beepnute B orsepcTve 1) riGruil 1WNAHr, KOTODEM [PHEOCIMTCA B
neificTene cnyek. llpofenaiite € HUM HCE ONMCARHHHE BHINE YOPAKHCHIA,

6. Haknonute annapaT K CBETY Tak, 4TOOW Owan BMIOHHE AEMECTH
(cekTopu) zateopa. [loacuMTadTe MX KoawuecTBO. Hammure cnvex o
HaOmoaaiTe 3a mexanukoil packpuTHA 3ATBODA.

. MAMATEA
AFNCTBHY UEHTPANLIOTO 3ATBOPA C NPEIE YPUTENBHOI
JABOIKOJ

Zwan T—creuwra ¢ pHACPpw Ko 3aT80p OTKPHBIETCH NPH TICPROM
HAEATHN H OCTACTCH OTHPRTHM 10 TeX NRp, NOKa HE flj.'.'tﬁ'l'
NpoN3BelcH) BTOPHYHOE HAWATHE COYCHA.

Bum [D—cremikaciopoTiol Bhaep® Kol 3aT80D OTKPHT TOALKO
BY BpEMA HAKATHA CHYCHa,

Mupan I—moMenTaabno cbeMya, JatBop TpelyeTcs npea-
BapHMTEeaAsHO 3aBucT JIpn HamaThi M3 CIYCK B3aTBOp OT-
KUBWBAETCH TOABKO Ha BPEMA. VCTAMOBIEHHOE HA AMCKE:

T Hayuua OCHOBATENLHO ofpauleHde ¢ 3aTBOpOM, NPHCTYIIHTE K

YNpawHEHUAM, 33BOAA €r0 Ha ONPEACAEHHYID IKCNOIHUNI.

Npumepu: 1. TpelyeTcH CHATL IBMMKYIIEIOCH YENOBEKA C BKNO3MLLteft
8 1/50 cex, jlan 3toro yctaHoBuTe OGykey M gwcka A npoTes wepTo-
uiH (MM puvar K nporue dykew W), a nuck £ nosepunTe B Hanpasnesmu,
yKazaHHOM CTpenkow, Tak uTobu uudpa 50 Ha Jucke ycTaHvoBHUNach
npoTHe cTpenku ('m. Korpa 3to cpenaerte, noBepHnTe puYar A KHM3y
10 Tex nop, NOKa 3ATBOP HE LWENKHET, — 3THUM BL 3aBejeTe ero an4
paloTH Ha MOMEHT. HawmuTe cnyck fi—IenecTy IaTEOPa PacKpoOOTCR,
Ha 1/50 cek.

2. TpeGyeTcA CHATL naHpwadT C 3KCNO3uuued B 5 cex. YcrauosuTe
oykey £ mucka A unu puvar K nNpoTHE OYKBW /£ M HaxXMHTe Ha coyc-
KOBOI pHuar—3aTBOP packpoercd. Yepes 5 ceK., OTCYMTAHHEX NO Hacam
CHOBA HAWMHTE COYCK--3ATEOP 33KROETCH,

PaGota 5. Hayyewne weaeporo zaveopa cHeremu sHKA
MpuroTosnenne: 1) BuHbTE U3 GyTNAPA annapaT; 2) OTKpoOiATe ero,
3) NPUrOTOBLTE NHHERKY C MMANMMETPOBHMH feleHidmy |(0OHKHOBEHHYIO
UEPTEMHYWO ]
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‘BunonHeHne padoTs,

1. BuHsTe #3 anpapaTa pamky ¢ MaTOBHM CTEKNOM.

2. VecraHosuTe uepTouky maxoewuka T wa otmerky M—4-—40
¢(puc. 29).

3, MNosepuute Banvk A B HanpasneHund, YKasaHHOM CTpenkow, Ha
nonHuit ofdopoT. [OCMOTPHTE HA YKa3aTeNks WHPHHLE Weld LWTOPKH E.
Ecad Ha Hem CTOMT uudpa, YHA3IWBAWIAA B MWUIHMETPAX BEIHYHHY
KOPOTKOI CTOPOHH NAacTHHKK, Hanpumep 130 npu kamepe pasmepa 13318,
TO wWTOpKA OYAET HMETh Wens, pasHyi 130 acu.

4. Hawmure Ha cnyvckosod pudar Cn (B nansyefimen dynem AnA Kpat=
KOCTH HA3WEATH €10 «cnyCK») W Hadmojadte, 4TO NPOHCXONMT CO WTOP-
KOW: OHa nIasHo npode-
WMT Mepefl BAWMMH [ha-
3AMH, NOCTENEHHO 3aKphL-
Bas OTBEpPCTHE.

5. HaGmopasn 3a wTro-
pPKOIO, MNOBEPHATE BANHK
A na 2 ofopota. [locne
nepeoro oGopoTa WTOPKA,
Kak H B TNepeom Chayuae,
CNpAYeTcA, MOCNE BTOPOTO
—— 3aKpoeT  OTBEPCTHE.
MNocmoTpHTe Ha YKasa-
Tens WHpHHE wemn E—
Tam OGynet cTOATh undpa
40. 3To 3HAYHT, NTO
IITOPKA 3aTBOpPa HMEeT
wens wHpuHoio B 40 MM
[poBepTe, NpasdabHO it
noKasueaeT ykasarens F.
Ilng  sTOro MOBEPHUTE
puuar A ewe Ha noaolo-
pota. Korga nNOABHTCH
ek, HamepTe NHHeRKol
ee wupuHy. CpaBHuTe
BAW OTCYET C MOKAIAHHEM
yKasaTend. 3aTem Haw-
MHTe CIIYCK M NOCMOTPHTE
Ha ykasaTeflb— Tam Oy-
per croAaTh wucao 130. HawwuTe eule pa3 clOycK—3aTeop LWENKHET,
H ykasaTens F nokamer 0. Takium o6pa3om yCTaHdBAMBAEM, 4TO [pPH
2 o00pOTAX MOMHO CHenath [Be, HO pasHee N0 NpoNONWHTENLHOCTH
SKCMO3MLIMM,

6. Hatmojnas 3a WTOPKOW, NoBepHHTe puuar 4 wa 3 oGopora W npo
genafiTe pce T, 4TO YKa3aHo B 1. . 3aTem nosepuute Ha 4, 5 ofGopoTos
# T. 0. Hakoseu noche HeEKOTOPOro dMcia m:inpu*rm: wnexHex B ynperca
B xpanogoe koneco C W He NMO3BOMMT fanee ppawate pauar. Kawnwll
pa3 nposepaiiTe, CXOOWTCA IH WMPHHA WENH C NoKasaHuaMi yKazaTens

Ecan pacxomaenne oueds Ooablioe, TO (PaKTHYECKAR NPONOMKHTENb-
HOCTh 2KMO3HUMH He OyIeT CXOOHTCA C MoKasaumuem TaOnuuw, KOTOpaH
OwBAeT MPUKpenneHa Ha 3ajHed pame Kamepw.

29, Uleaosolt sateop cuctems Hea™'

32



Kposme cnycka Cn umeeTcs ewle BTOpOR COVCK B BHJle KHONKH P, KoTopyio
A npuBejennn 3aTeopa 8 AeficTeme HeoOXOAMMO HAaWHMATL KHH3Y,

7. ¥YctavosuTe depTodky maxosmuka T npotus ormerkw M — 130
HayuuTte, KaKk YKA3WBANOChL EBHIUE, NOBSPTHBEATH pudar o. Yepes wue-
CKONLKO ofopoTos wnedex J? ynpeTcw B xpanosoe woneco C W HEe noa-
BONHT Bpawath pudar . HammuTe Ha coyek u HaGmogafiTe 3a wWropkoi;
YEHIMTE, 4TO WeNk HeCKONBKD Pa3 npomenskHyna. [MocmoTpuTe Ha yKa-
FATENAL WHPHHE Wean—yEuauTe oTMeTky (. ITO noATEepAMT Bawe Hafb-
mopenne. OTCona CHesaeM BHBONL

NMpu ycranoske maxosnuka T na M—130 moxuo npo-
M3IBOANTE IKCNOINUHK TONLKO CO Wenbw, pasnait 130 arw.
Bropo#t cnyck P npu faHHoM NOAOMEHHH MAaXOBHYKaA
T He nedcTeYeT.

8. MocmoTpuTe Ha Tadanuy SKCNO3MUMI, DPHBEPHYTYID K Kamepe.

Yenaure.

Rapid Sti!l“!bﬂ.ih Extra rapid

e — = — = ma -——
Hana ) 1y oon Nepesox: Rapid . . . .+ . . GeicTpo

Ve 1 1 ey Extra rapid . . . .« oucnn GuicTpo
Y 20 1 qam Schlitzbreite . . . .« wwpsana niean
Vg 40 1an 88E v wa o omom o CeRyHIW

i1s 130 Lag M s s v i MHATIMETPH
sec | mijm sec

Tatnuua noxasuWeaeT, 4TO 3ATBOP MOWeT PadoTaTh C pasanyHoil 9KC-
nozuurelt npu ofHOf M TOoH Wwe wHpHHEe uenn, 38a4uT O A00KeH HMETh
[#a HATAWEHUA MPYKIUHK, Npusoiduledl 3aTeop B asmwenne. [locmoTtpuTe,
Kakad EuaHa Oyxea B okouuve [ ecam K, To3dauwT, B gaHHWi mMoMeHT
Npy#uHA 3aseleda Ha «panui». 3aseluTe €€ Ha SKCTPA-Panui, MM 4ero
BpawaiiTe maxopuuek O B HANPABNEHHM, YKAZAHHOM CTPENKOW, 10 NOSE-
neuvn 8 oxonue L Gvke £K. [loctasbTe npywmudy CHOBa Ha panmg, jins
Hero MOATHHUTE Koepxy KHonky N,

Wayuns ocuosaTensHo ofpallenie ¢ 3aTBOpPOM, npucr},fnme K ynpaw-
HEHHAM MO JABOIKE €70 HA ONPEIEACHHYID IKCIO3HLMHI.

ilpumepn: 1. TpelyeTca CHATH IBHWYUIEIOCA YeN0BEKA ¢ DKCNO3M-
ueelt 8 1/120 cex. [lan 9Toro cTaBuTe HATAMEHNE NPYWHHN 3aTBOPA Ha
P (panaa), maxommyo 7 na M—4—40, a wupeHy Wenn yCTaHasIMBa-
ete pudaroyd A no ykazatenw £ ma 10, 3artem HamumacTe cnvck —
wens NPoGemuT nNepenl NIACTHHKOK o cXopocThio 1/120 cek.

2. TpefiveTcd CHATL OHCTPoBIEYWNACA TOHOMHE aBTOMOOHNL C DHC-
nosuumedt 8 1/1000 cex. Jlan HTOro CTABHTC HATHKEHME NPYHMHL 3aT-
Bopa Ha 2R (sxcTpa panup), maxoenuok 7 Ha M— 4 — 40, a wupury weiu
YCTaHOBUTE Ha 4. 3aTem HAWMHTE COVCK,—Uelb NPOGexUT nepeq nia-
CTHHKOW CO ckopocTein 1/1000 cek.

MpeapapuTensHoe 3amevaHwe, Muorwe weneswe 3aTBOpH
cHal kel NPefoXPAHHTENEHEMH KanasaMu, TO3B0NSKIMMHE NPOU3EDIHTE
3aBOOKY NpH OTKpHTOR Kaccete. Takue 3aTBOPH MMEIOT CHCUHANLHOE
npucnocoGnenne, YTOOH NOJHUMATE KNANAHH NPH HABONKE H30OpAREHUH
€ NOMOUIBK) MATOBOIO CTCKIA,

Cnenag onmH 0GOpPOT puuarom A, YCTAHOBUTE WeNk HA NOAHYID UIM-
PHHY MAACTHHKH 1 yOCOUTECHL, WMEITCR NH B Baweill Kamepe np2poxpa-
HUTENLHNEe Kranavw. Echiw pa, TO VCTRHOBHTE YEPTOYKY MAXOBH4KA NpPO-
T cnosa gesichert u onyctuTe KHonky [, Knananw OTKpOKTCA W pa-
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A¥T BO3MOWHOCTH Hadmwonats w3olpaiende Ha maToBOM cTekne, Jloa pa-
GOTH C KaMepow nNofHMMHTE KHONKy /7, nepecTaewbTe maxoemyok 1 Ha
WENAEMYID OTMETKY, 3aBEHTE 3aTBOP W CHHUMalTe.

PaGora 6. Hayuenne menesoro 3aTBopa CHCTEMB! ,JpHeman”

Mpurotosnenue: 1) BuHbTe M3 $yTaapa annapat; 2) OTKpoliTe
erg; 3) BOILMMTE NHHeHKY C MULIMMETDOBHMH AENEHHAMH.

Bunonuwenune padoTH,

1. BunbTe B3 annmapaTa paMKy C MaTOBHM CTEKIID'-'I M YyCTaHoBHTE
kHonky ' Ha 6ykey M (momenTt) (puc. 30).

2, Hawmure neeoit pyxoil kHonky P (ona nomeutena na nesoi cTopoHe
JanHeHd PAMKM M3 NOJCKEHHA NpH ChemKe) W NpH NOMOWH Banduka g
(Ha npasoil CTOpOHE) ycTawoBHTe yKasaTens [ Ha uucno 85, [Nocmorpute
Ha WTOPKY CO CTOPOHW MATOBOrQ CTEKN& — WTOPKA OYIET OTKPLTA,
MosepTwpan Banuk A, 3aeeguTe WTOPKY — Teneps 0OLEKTHR OyAeT ew
3aKPHT,

3. Haxmute Ha coyc-
KOBOI puyar 1 naGmonai-
TE, HTO TMPOHCXQAHT CO
WTOPKOK, OHA MIABHO
npoiner neped BaWMMK
roa3amd, NOCTENEHHO 3a-
KpHBad OTHEPCTHE,

4. Hawuman Ha KHORKY
P, cHoBa noBepHHTE Ba-
MK @ —Ha YKaszaTene
nosenTca uudpa 40. Ito
O3HA4RET, HTO IITOpKA
3ATHOPA HMEET Uens Wu-
punowy B 40 acae. [lpo-
BepLTE, [PaBHALHO JH
noKasweaeT yxasarenn £,

llna sToro nosBephuTe
panuk A Ha nonoGopoTa,

: H KOrna noABHTCH Welb,
30. llesenoit sateop cucrevm ,JFpuemana; npasas
CTOPOBA: §—BAAHK NEpeMens wean (paGoraer og- MIMEPETE WHDHHY € M-
HOBPEMEHHO © HaWaTHeM Kionku ¢ aepofl croponw); HEHKOH. OTnycThTe Ba-
A—3zanon wropky; O —zason HaTAweHMn; L—OKHD MK — HATAWEHWE  Npy-
NOKAZATEAN  HATAMWEHIRA, N—m'rHIIJT;!b:émH oepobo- WHHH NOSTAaBAT WeNkL Ha
WATHHA HITHWEHNHA (cOver npysuns); Cn — wnonka 3
COYCK: 3aTROP; .1(1: Ba r:pf opona P—xHonka DPEXHEE MECTO. Hawwnre
AAR nepemens iean; E—okHo nokasaTean wupsrw  Hd  COYCKOBOH  pHyar—

wiea, wropka npofewuT Gonee
OHCTPO.

5, MocnegopaTensHo YCTAHABAWBAR WENL WTOPKH, KAK OHIO yKasaHo
euie, Ha usdpu: 20, 10, 5 1 2, sd nonyuuTe BCe OoNbilee YCKOPEHHE
MPpOXOHIACHUA WTOPKH fepel MAACTHHEOKW, Ho AN npakTHueckux uened
ATOro HIMEHeHWd CKOPOCTH ele HeloCTATO4YHO, & NOTOMY B 3aTBOpC
MOWHO CUIE MEHATE HATAMEHHE NPYWHHRE, YUTO ODOCTHrAETCR EBpalleHi-
em Banika O,

6. [NocmoTpuTe, Kakan uuwdpa cTowT B OKHe I, BCNM He HOOL, TO
nepeseleHHeM BHHI WTHTa N CIOYCTHTE HaTAMWEHHE. B okHe nmoABHTCH
ungpa U, KoTOpas OyieT NOKA3WBATh HaWMEHBIIEE HATHWEHHE.
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7. ToeepunTe BanMK Ha OOMH OGOPOT: B KOHUE NOKaweTCA uudppa 4,
elle HA OMH — 7 M HAKOHeU — 9, KOTOpag NOKAWET, uTO NPYKUHE NpH-
[AHO MAKCHMANBHOE HATHWEHMHE,

8. KomOunupys HaTaweHHe DPYKMHE W WHPHHY WenW, Bu MOWeTe no-
NYYHTL Pa3iHyYHLEe IKCNO3MIIMM,

Mpumep. Bu onpepennns, 4TO0 HEOGXOAHMMO NPOM3IBECTH CHEMKY C
sucnozuunedf B8 1/60 cex. Kauyw HeoOXOIMMO B3ATL WHPHHY ILEAM W Ka-
Koe HaTaweHHe? CMOTPHTE HAa YKPEMAEBHHYIO HA Kamepe CASLyKWYIO
TaGnHuKY,

Federspannung
Spalt- —r
breite ' 0 ‘ 4 7 9
{ o s
8 e | My [V [V
40 '.--1. . 1 Ven
20 m Yes | Yas | Yo
10 Yoo | Tiso | Yiso | Lo
3 lmn Yo Vg | Vim
2 | Hoog 1 Yew | Yimo | Yoo
Mepesoa: Spalthreite — wupiia W8N B MEAIHMETAX

Federspaniiuing — HaTAmeHie 1YL

Hexkomyio sxkcnoanumi 1/60 cex. HaxoguTe npoTus uwdpw 20 u 4.
JTO D3HA4YaeT, 4TO BH [ONWHE YCTAHOBMTh WHMpHHY wWweaw B 20 WM
H TMPHOATH HATAWMEHHMID NPYHHHH 3aTBOPA CHIY, MOMEYMEHHYH HAa YKa3a-
Tene uwppow 4. Torga, Hamumas Ha CNYCK, NONyynTe npoler WTOPKH
nepel MAACTHHKOLW €O cHopocTei B 1/60 cex.

9. B aTom 3aTeope MmeeTcR npucnocoGnende And ChEMKH C M0G0
BENepwKOD. Jna sToll uean ycraHosuTe KHONKY 1 Ha Oyksy £ (spems)
H 3aBepuTe WTOPKY Bamuwom o (npen-
BAPHTENLHD YCTAHOBME LWHPHHY Hean
Ha 85 .eat). MNocne 3apofa Wenb WTOPKH
CTaHeT Kak pa3 npotus nnacTuHkm. [lo
NPOWECTEHY HYRHOIO BaM BPEMEHH B
MOXETE, Ha®as CNyCK, 3aKPHTh WTOPKY.

Pafora 7. Hayuenue Wenesoro aaToopa
cHetemnl sKontecca-Hertenws

Mpurotosnenune: 1) BUHLTE K3
dyTaapa annapat; 2) oTkpoiiTe ero.

Bunoanenne patorTw. =t

1. BHHLTE K3 annapa'ra PaMKy .:, m:b
TOBHM CTEKA0M.

2. YcTanoBHTE UEPTOMKY Ha BaluK
T npotue Gvieu & (puc. 31). Jatem
noBepHHTE Konwuo K, OXBaTwHAMICE

" ' Kol-
KOfIECHKO A, Tak, 4ToGW 4epTouka Ha - m'm“:‘jg:jiﬁ??e:ff i
HEM TaKKe CTana npoTHE OyKBW 2. 3

Mosepuute konecuko .4  3a puwuar, yKpenneHHwii Ha Hem, Ha 1on-
Huil ofopoT no  BcTpesn Buctyna L oco wrudTom € B Hanparie-
HHI, VKR3AHHOM  CTPelKOID; 3THM  BW YCTAaUOBUTE IWTOPKY Ha

3 15 3



CHEMKY C BHIEPKKOO, T. €. B [aHHOM MOMOKEHHH WElb WTOPKH OyaeT
OTHKPHTA,

3. Hammute Ha puyar Onu HadmonaliTe, ¥TO NPOMCXONNT CO WTOPKOW:
OHA NMABHO NPOGEXHUT MNepel BAWMMH I123AMH, NOCTENEHHO 3aKpupad
OTBEPCTHE,

4, YcranoeuTe uepTouky Banuka I' nportus umdpu 2, a uepTouxy
koneua K npoTue uncna 1/10, MosepusiTe konecuxko . Ha nonuil odo-
poT; 3THM BH 3aBefeTe npywuHy 3ateopa. [Toropayusan, madmopaiite 3a
WTOPKOK—BH YBHIMTE, 4TO MNP 3aBOLE OHA MPOXOAMT fepejl NAACTHH-
KO ¢ 3aKPHTOR Wenbio.

5. HammuTe HA CNYCK—WTOPKA MPOGEWHUT Nepen BaMi €O CKOPOCTRIO
1/10 cex. Takum ofpasom, ycTasasnuean nepep motof undpow Ha xone-
cuke A uepTouky Konbua A, BH CMOMETE MOZOOPATL HYWHYIO BaM 3JKC-
nosuuno 8 nperenax ot 1/10 po 1100 cexk. Ana  noayuenums Gone unx
CKOpOCTEl MPOXOWAEHHA WTOPKH HEeoGx0I4MO YepTOYKY BaJAHKA nocTa-
BUTH npoTie undpu 1, a koneuo A yoTaHaenMEATH NpoTHE uMbp oOT
1/120 mo 1/1200 cex. )

Kak BMIHO M3 H3NOWEHHOrO, NaHHWH THD WENes0ro 3aTBOpAa ABAASTCH
OIHHM M3 caMmbiX MPOCTHX NO O0GpauieHn,

§ 5 MOHATHE O PE3KOCTH 2OTOMPAPHYECKOTD HIOGPAWKEHHA

Kak uutartens yeuauT Huwe, dortorpadmueckoe uaolpaseHne Ha ma-
TOROM CTEK/E MONYYAETIA OTYETIMBEWM, MIH, KaK roopat B dioTorpadmm,
PE3KHM NPH MOMOLM HABDAKK. TOYHAR HABONKA HA PE3KOCTh NOCTHrAETCH
NpaK THKOH; HAYMHAWIIME O4YeHb YaCTO MOAYYADT He COBCEM PE3KHE W30-
OpasweHua NpH OOCNEnywilel Chemke,

HacTum owndgam cnoco0cTeyeT eule TO, YTo HauddaowHil (oTorpad
He oTfaeT cefe OTYeTa B CYWHOCTH =PE3KOCTH H3oOpaweHHAs,

Kawnasd TOMKZ NpegMeTa NOCHIACT B OKPYwWawouwee ee [pocTpaHcTeo
Ny4oK pacxofAmmuxca aydefl, YacTe aTHX ayuell ynasausaeTci oG heKTH-
BOM M OTOpacHBAETCA Ha MATOBOE CTCKNO HAH CBETOMYBCTBHTENLHYR
NAACTHHKY Y#e He B BWIC PAcXonfsileroca ny4yxa, a. HaoGopoT, ryuxa,
CXOAALeroca Ha KoHvC. B 9ToM 3akmouaeTcd CyWHOCTL padoT ofLeKTHe
Ba, 0 KOTOpOil MHTaTenk y3HaeT noppobHo minke B naparpadax, oTse-
OeHHHX ONTHEE.

JTH CXOJAIHECA AY4H NOMWHNW CBOGH BEepWHHON KacaThCd NIOCKOCTH
MATOBOIrQ CTEKAA MAK CBETOMYBCTBHTENBHON NAACTHHKW,

ToudH nepecedeHnn © MaToBuM CTeKnoMm o GynyT M3o0paweHHEM Co-
OTBETCTBYIOWMX HM TO4EK HAa [MPEAMETE, A HX COBOKYNHOCThL [laeT non-
Hoe H3oOpamenHe npeameta. B arom cayuae Mu NOAYYMHAIM  HIEANLHO
peskoe nioGpawenne (puc. 32).

B nefcTBUTEALHOCTH BCAGACTBHE HecopepllencTsa QoTorpaduyeckux
O0LEeKTHBOB AYuW, COCTABAMIDIUIME NYUYOK, He CXONATCH B OfHON TouKe, a
CAENOBATENLHO, NePRCeKanch C MAOCKOCTLID MATOBOrO CTeKna, fafyT He
TOYKH, @ HeGonbtuHe Kpywouxu. Yem Gonee comepieHHON KOHCTDYKUMM
GyneT O0BLEKTHE, TeMm meHbile GyAYT Pa3Mepu KPywouKOB,

Takum oGpazom goTorpaduyeckoe H3oGpameHe PUCYETCH 0GheKTHBOM
He TOMKaMH, 4 04YeHb HeOONLUIMMH KPYHOYKAMH, Tak HASWBAEMBEMH «IHC-
KaMH WepeaKkocTis.

HecopeplueHcTeo Hawero 3peHHA NO3IBOAAET 3JaMeyaTh AMCKHM Hepe3axo-
CTH 0 H3recTHoro npenena. Ecam nuameTp (WHPHHA) AHCKOB HEPe3KOCTH
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pased WA meHwwie 0,1 e, TO Takoe w3I0OpAWEHHE BOCNPHHHEMARTCR
HEBDOPYWEHHEM T1830M, KaK peakoe. JTO NPOUCXOONT HOTOMY, UTO npu
YKA3aHHOM pa3mepe [MCK HEPE3IKOCTH BOCOPHHMMAETCH HAWMM [AA30M
Ha PAcCTOAHMM 25 oM TaK Ha3uBAEMO[O JYYIIETD 3PeHHH He B Buje
KPYWOUKA, 4 B BHIE TOHMKH,

SHAUMT NPH HABOJKE HEoOXONMMO CTPEMITLCH HABECTH MATOBOE CTEKIO
Ha W3IOOpAMEHNE Tak, UTOOM JMCKH Hepe3kocTi Owman menbwe 0,1 aew,
B NPOTHEHOM CAY4AE MH NOAYYUM HI00PAWEHHE HEPEIKMM — PACNNHBY-

THM. HPH HABO[KE PACCMATPHEATE H3o0pAKeHne HEOOXO0NHMO HA PACCTOA-
L]
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32, Cxema MOoAYNEHHA Peakoro HIodpameRMi.

HHH HaWAYHIWEro 3penus — 25 eu (3TO UTHOCHTCA K /iMUAaM C HOpMaib-
HEM 3peHHem; 1A GNUIOPYKHMX 3TO PACCTOAHME COOTBETCTEEHHO YMEHb-
WABTCH, A% AANbHOIOPKHX — YBENHYHBAETCA).

PaGsta 8. Moayyenne waoGpamenda Ha MATOBOM CTOHTe

MpuroTtossTe: 1) annapar; 2) wrates; 3) KYCoK nRoTHod wepHoit
MATEQNH, OKONO OQHOTO METPa [UIMHHW (IVulle BCErQ NONLI0BATHCA TAK
Ha3HBaemoil «40pioBoll Koweil»); 4) MuasnmeTpoByio nunefiky; 5) pude-
| HTe MecTD, rie BaM He CMOoraM OH nmoMmewarts. Heolxopumo, 4To0H no-
GAH30CTH OT HEro HAXOWMACH KPYNHeI npegsMer, Hanpumep noM.

Bunohvenue padoTH,

1. ¥CTaHOEWTE annapat B merpax Tpex OT BWOpPAHHOrD NpeiMeTa.

2. MocTtaesTe pacTeop Ha 2 unu T woTkpolite ero. ¥CTanoeuTe Hau-
Sonswee oTeepcTHe auadparmu. HadpochTe OCTOPOWHO Ha annapaT no-
KpHBaNo W NPOCYHLTE NON Hero rojosy. TIpHMMUTE PYKOW MATEPHID
NAOTHO BOKPYT nuua. [locmOTpHTe HA MATOBOE CTEKNO (CMOTPETL Hano
C [ACCTORHMA 25 M A4 AWy, 00NManlsx  HOPManLHLM  Spednes).
B dofslUIMHCTEE CIVUACE YBHAWTE COBEPLIEHHO pacnaueeecs OechopmeH-
Hoe HapGpawenwe, HaunwTe Kpemannepow (WnW B KIaNn-Kamepe 4epeat-
HO# onpapoil OOLEKTHEA) NPOJBHTATL MATOBDE CTEKAO0 K OOLEKTHBHOM
yacTH anpapata. Ecnw uzoOpaweHde HE CTAHOBMTCH pe3ue, TO HAMHHTE
YRANATh MATOBOE CTEKNO OT OOReKTHEBA (MAd OOLEKTHE OT MATOBOrO
cTekna B knann-kamepe), CHOPO B 3aMeTHTE, 9T0 M3I00pameHHE Bl
GpaHHOrO NPeIMETa CTAHET MOCTENEHHO NPHHUMATL Gonee OnpefeleHHHe
GOpPME, NOKA HAKOHEU NMPH OAHOM MOACWMEHEM MATOBOID CTEKNA HEe No-
NYYUTCA CODEPIIEHHD OTYET/AWROE NCPEBENHYTOS H3I0OpEKEHDE,
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Y6eauThecs B OMWHON PeaKOCTH H300paweHda nyywle BCero, HaGmionan
3a KaKof-HHOYDL OTAEALHON [eTaNbio NpeameTa, pacnonoweHHoll B ued-
Tpe matosoro crexna. Korsa 9Ta fetanb noay4uuTca pe3koil, To nposepsTe
PE3KOCTL M300paweHud No BCEMY MONW maTosoro crekna, [lompodviiTe
MPOABMHYTL MATOBOE CTEKNO nadbile uaM Gamwe K 00LeKTHBY—H3oGpa-
WEHHE HAYHET CHOBA MOCTENeHHO PacmiLBaThLCR,

Takum o6pazom, MOWHO YCTAHOBUTHL, YTO OOLEKTHE
NpH laHHOM PACCTORHMH OT MpeAMeTa J4aeT HA MATOBOM
CTeKne pe3koe H3ob6paxeHHWe TOALKO NPH OAHOM OMNpe-
AeneHHOM PacCTOSHHMH OT MAaTOBOTO CTEKAAa.

/ Onucanuuit npouecc s
‘A ioTorpaduu  HAILBAETCH
" ) «pe3koil ycTaHoBKON» M
1 Sl b g, [ ™A anasonkol Ha  dokycw,
HAKW NMPOCTO «HABOOKOR=,
3. Korga nonyuure m3o-
A Gpawenue  COBEPIIEHHO
CHERMY PEIKHM, HIMEPLTE MMN-
P numeTtposodl | nuueitkoit
= paccTosHMe OT UeHTpa
nHadparmue ofLeKTHRE 00
MaTOBOr0 CTexna (puc. 33
H 34). SanuwuTe peavis-
{ TAarT.
4, Jartem orvoiiguTe Ha
33, Oaun Ha crrr:lur‘nﬂnu ONPLReneEnHA TAIBHOTO 1—2 M pansiue OT npei-
GOKYCHOrD paccToORHHA.
meTa. [lpopenaiite cHosa

ONUCAHHHR ONHT M 3aNMIIATE Pe3ynnLTar.
M3amepenne mokamweT, YTO PACCTORHME MEXTY OOBLEKTHEOM M MATOBHM
CTEKIOM YMEHLWKIOCS,

Ve i g i .
MamoBoe cmelao

34. Cxema onpejieseHHi raapHoro QoxycHoro paccTodammd.

5. HakoHey cTaHbTe K NpenMeTy Onuwe, Yem B Nepenil pas, W ONATk
MONYYHTE HAa CTeKNe pe3akoe HIoOpaweHHe. JaNWIINTE Pe3VIbLTaTH Ma-
MEPEHHA. Ha ator pa3 paccToAHHE MEw[Iy OOBEKTHBOM M MATOBHM CTEK-
noM YBENHYNTCA.

3TH ONHTH NPUBOJAT HAC K CAGQVIOLIEMY BHBORY:

a8



Yem 6aume OoT 0OGBHEKTHEA HAXONUTCH OpelMeT, TeM
fanblle HYWHO OTONBHIATL MATOBOE CTEKJO OT o6keK-
THEA, yTOOMW MONYY4HTL pe3Koe HiodpaweHHe, H Haodo-
pPOT, MeM fajiblie OT OCBLEKTHEA HAXOAHUTCH NpeaMer
TeM Onuwe HeodXO0NUMO HPHOABHMHYTL K of0mberkTHBY
MATOBOE CTEKNO ANA NONYHEHUA PE3IKOTro HIOGpPaKeH NN,
y |6, Tlpogenas onMcaHHOe, HABEIHTE ANNAPAT PE3H0 HA OTIANEHHHI]
npeaMeT, Haxofswmica oT Bac He Onuwe 150—200 m. Cpenas avo, eu
NOCTABHTE KaMepy Ha «OeCKOHEeYHDCTh», HamepuTe ninellkow paczTosHne
MeRAY MATOHHM CTeKknoM i auadparmomn, JandiuMTe pe3yanTaT.

Oroflgure metpoe Ha 15 janswe U CHOBa HABEAMTE ANNAPAT Ha TOT
we openwer. HamepoTe paccToddde. JanmunTe pesynetat. Ewe pas
otoitauTe metpoe Ha 50 (eCoM BO3IMOMHO) M [pojenaiiTe Bce cHOBA. .

B peayneTaTe BCE TP OTCHETA DPaccTORHMH meway puadparmon
OOBEKTHBA W MATOBHM CTEKAOM OYIYT OLHHAKOBH,

JanomHHTe: HeHIMEHADIeeCn PACCTOAHHE, mony-
Yyaemoe NPH HABOAKEe HAa OTAANEHHHNE nNpeamerT, Ha3H-
BAETCA FTNABHHM QOKYCHHM paccTOofAHWEM O0GbeKTHBA.
Onxo of03nauaeTcR naTHHCKOW Oykeow F umw pycckow &,

naBHoe (OKYCHOE PpacCTOAHHE BCErJa VKA3WBDAETCA B CAHTHMETpax
Ha onpase ofberTHEL, Hanpumep: F= 135 ca.

CeephTe OOpEIENEHHOE BAMH TAAEHOE (OKYCHOE PACCTOMHHE C yKa-
JaHHM Ha ofObexkTuse., B cnyuae Gonmwioro pacxosieHus npoaenaiite
ITOT ONWT Oojieg TIaTeabHO,

danpHefiume yKasdaHuA, Kak HABOOHTE annapaT, BH NOAYYHTE M3 pa-
GoT no cheMmxe,

Patiora 9. O3nakoMAcHHE € HAZHAMEHHEM Anadparmbl

[lperoToBRNEHME TO We, HTD H
pna npepuayuiedl paGoTu, _ s

35. Mpuconan  gnadparsa, BMOHTHPO- 36, CxeMa 3apHCHMOCTIN Meway Home-
FANHAR B HOPMAILHYE ONPasy. POM AHADPArME B BEAUSHNCI OTBEPCTHA.

Bunonuenuwe paGoTH.
1. YcranomsuTe annapaT nNpoTHE Kakoro-nuo npejmera, nerko ne-

peRBUraemoro,
2. Nocraeste 3ateop Ha Z ww T u oTkpoilte ero.

3. BuHeTe maToROE CTEKNO,
4. Ecnn v sac: a) upncosan guahparma B UEHTpPansHOM 3aTBOpE, TO

HAYHHTE NepefsuraTh puuzmok ¢ (puc. J0);
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G) wpucosas Auadparma CMOHTHPOBAHA C HOpManbHOl onpasofl o0nex-
Tiea (puc. 35), TO HAYHWTE BpawWaTh HapykHoe Kombuo I

B) BpAWawance ,peBofibBepHan® pwadgparma, TO ycTaHaenuealiTe
NOCNeioBaTeNbHO OTEEPCTHA, HAYHHAR ¢ camoro Goaklloro;

r) Halop BCTaBHHX fAnadparm, TO BCTHBMﬂTE MASCTHHKM, HAUHHAA C
HAHOONLIMErD OTBEPCTHA,

Bo ecex cnyuasx wadmopadTte 3a M3IMEHEHHEM BENHMHHHW OTBEPCTHR
ﬂﬁbE!{THEﬂ H 3a OTMETKAMH HA DHPEBE NpOTHB MEPTOYMKH HIAN Depen
OTBEPCTHAMH Bpawawweiicda # scTasHolt awadparmu. Bw ckopo ycTaxo-
BHTE, H4TO MuMeM ﬁ'EI'J'lI:II.Il.':‘ HOMED; TEM MEHbBLIE g oTBEP-
CTHE

llnd BCTaBHWX H DEBOALBEPHHX AuadparM 3TO HArMAMHO NOKA3AHO Ha
puC. «36.

B coepemenHux ofbexkTHeax uudpu: 4.5 6,3; 9; 12; 16; 25 u 1. 1.
NOKAa3WEanT, CHONLKO Pa3 aMameTp Kawnol nanHol puadparmol yknaos-
BAETCH B rNaBHOM OKYCHOM PacCTOAHMM OO0BEKTHEA. ITO OTHOWEHHE
0003HAYAIT HECKONLKHMH CnocoGamy, Hanpumep Fj12, rpe M—rnagHoe

f—— L2 Tuy
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37. Cxema cBeTOoCHAN 0OBLEKTHBA.

dokycHoe paccToAnMe, a 12— uMCno, YKA3HBAWLIEE, CKOMNBKO pa3 LaH-
Had anadparma VIOWMNACH B TAasHOM (OKyCHOM paccTORHMH. B pycckoil
TpaHckpununn: 60/ 12, BmecTo yepTOuKH MHOMIA CTABAT BOETOYME (3HAK
nenenua) — 112 wmm 012, Yacto 3amensndT Gykey @ enuuuuefl,
Hanpumep: 1:12, 1:45 n T. 1.

Puc. 37 xopowo WAINKCTPHPYET H3NORWEHHOE.

Orhowenme guamerpa HesaguadparmuposaHHoro ofbkTHsa K doxyc-
HOMY PacCTONHMIO 3TOTO we o0hexTHRa (3neck B KavecThe IMadparmu
MOMHO YCNOBHO CYMTATe ONpasy o0beKTHEA) BHpamaeTchn Haubonoined
npofei (npo6e 1: 9 Goaswe 3:18), 3To OTHOWeHHe BCerjga yKa3wBaeTn
Ha onpase o0LEXTHER M OHO BHPaWaeT TaK HAZWBAEMYW CBETOCHAY
o0beKTHBA,

5. MamepeTe MUAAMMETPOBONK NuHeAKOW IWAMETP Bawlero OoOLEKTHBA
W pazlennTe Wa HEro paHee onpenenenHoe riapHoe GOKYCHOE PaccTos-
HHe. YacTHoe OT [leneHMs yKaWeT Ha CBeTOCHMAY Bawero OOGBEKTHEA.
Hanpumep npu #'=—45 cu n puamerpe odwexTHea 10 cu B pesynetaTte
AeneHHa ONpelenfem, 4TO OMAMETP YKAANWBAETCH B (OKYCHOM pPaccTos-
HuK 4!, pa3za (4,5 —B JeCATHYHHX NpoOAX). ITO OTHOWEHHE COTNACHD
BHILECKA3AHHOMY Bpawaem ycnosno Tax: F/4.5 wan 1:4,5. CeeTocuna
panHoro ofbexkTusa Oyier 1:4.5 wiM Kak NPHHATO COKPALEHHO NpOM3-
HOCHTb,-—  HETHpE H NATH".

CeephTe onpefencHHyl0 BaMd CBETOCHAY € HanucamHoil Ha onpase
o0LeKTHEA,
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6. BoTapbTe MaTOROE CTEKMO M NPH HAUOOABILEM OTBEPCTHH  Anad-
parmi VCTAHOBHTE HA PE3KOCTH.

HauuuTe nocnenosaTe/isHO MEHATH paamep auwadparvu WiM, Kag ro-
ropat, nuadiparmuponath. HaGmopadTe 3a WaMeHeHWeMm WI00paweHns Ha
matonom crekne. Bu 3ameTwTe, uTO BENHUMHA HIOGPAWEHWA NPEIMETS
M MATOROM CTEKNE OCTAETCA HEN3MEHHON, HO FAPKOCTL M30BpameHUR
C yMEHbIIEHMEM [HameTpa mmadparmu GygeT Bce ymedswatecAa, M kor-
fa B NOCTABHTE CaMyl ManeHnKyir nuadparmy, uaotpaweHne npeiveTa
OVAET CTOMbL TEMHBIM, MTO BW EIHA CMOWETE PACCMOTPETh ero.

JTa 3aBHCHMOCTL MCWAY APKOCTEIO H30OPaMeHHA N BECAMMHHOK Juad-
parmue OOBACHARTCH TEM, 4TO ueped Oonbillee OTHEPCTHE NPOXOJHT CBe-
Ta GOonblle, YeM YEpe3 MeHbllee,

Takum ofpazom nNpoReNaHHHMH ONHTAMH MM YOSOMANCE B pPOOM AHa-
dparmel Ha CTeneHb APKOCTH M30OpaAKEHHH HA MATOROM CTEKne.

HeoGXoMHMO 3AMOMHKTL €lle CHEVIONEe: MO BHPAKeHHAMI aMaleHh-
Kan guadparma», «foaebwasn auadgparmars, RoOwWelwsmy 8 oduxon $oTo-
rpadion, NONPA3YMERAOTCR He UHpH, O00AHAYMEHHKEe Ha onpape o0hek-
THEA WIH HA 3aTsope, a PaAKTHUYECKWE BEAWYHMHE OTBEpCTHI puaddpalma.
Tak nanpumep jpnapparma «06,3» Gonblwe guadparme «l18», XoTa wucno
18 Gonewe umucna 6,3,

7. NocraseTe cHoBa camyo Gonwwyio guadiparsy, [lposepeTe pes-
KOCTb HABOAKM. JaTem OTOABMHETe cnerka mpeamer. [locmoTpuTe Ha
MATOBOE CTEKNO, BH 3ameTnTe Helonulwyl HepesxkocTs. Haunurte no-
CTENEHHO AMa@parmHpoRaTh OGLEKTHH, HAOMONad 3a W3o0pameHHeM Ha
maroeoM cTekae. Bw 3ameTnTe, 4TO C© yMeHblIEHHEM Auadparmum pea-
KOCTL H3oO0pameHuds YBENW4YHBAeTCA (Heab3n NyTaTh B JTOM Cayuae
«DE3KOCTh» C «APKOCTLIO» W30OPameHHR, Pa3yMeeTCR, C YMEHbLIEHHEN:
SAPKOCTH TPyHHee HaGmMOOATh 33 PE3KOCTLID HABONKH).

OToneuseTE ewe panblie NpeameT W CHOBA npofenafiTe BHIEYKAIaH-
Hoe. [lnA QOCTHMEHHA PE3KOCTH B 3TOM CAYYae Bam NpRaocs ewie 60/b-
We YMEHLWHTE HHadiparmy.

[puaesHeTe NpeAMET K anmnapaTy OAMAE, YEM OH HaXonMICH B nep-
BHIl pa3, W NOCMOTPHTE HE MATOBOE CTEKNO MpH NOJHOM OTBEPCTHW
mnadparms, M3o0pawesne CTAHET CHOBA HEMHOro Hepeakum, 3apuadpar-
MHPYATE— PE3KOCTL YEEAHYMTCA.

OTciona MOXHO CAENATE CRelyEHWMA BHBOL NHadparMupoBanie
NO3BONYMET YBENWYHEATL PE3KOCTL H3oGpameHu,

Hpuwmewanne Pazymcercsa, Ble cRAZANHDE OTHOCHTCH K Hedoasmoil
HEPEIKDLTH. E'IEFEHHDCTIH s lﬂ‘.l'liil'pﬂﬁ J!EDﬁpﬂ)ﬁ{'HHC 'D_?I.U.‘T KABATRCH CHABHL
PACcAMBIATHM, HHKIKNM mmrbp;lrnu[muauuum HE CAEIATH ADCTATOMHO FJL'JKII:H.,
B paumom cayuae Heolroanso OWDIET TOYHEE YCTAHOBMTL HA PEIKOCTL.

8. Ecau naw annapaT cHadseH alladaToMm, TO BW (DM BuRNOMHEHHW
aTOf padoTH Cpa3y 3aMeTHTe, YTO NPH NONHOM OTBepCTHH OGheKTHE
He faeT AOCTATOYHOH Pe3KOCTH H300PaweHHA [0 KPasm MaToROTO-
CTeKna,

Ecnu e yKa3aHHOe YCKONL3HYIO OT Ballero BHHMaHWA, TO nocrapaii--
TeCh YCTAHOBHTL 3TO BHUMATENLHWEM HCCAeloBaHMeM HaolpakeHnd, pu-
cyemoro OOLEKTHPOM Ha matopom cTewne, llna  cpapHenua  depure
UBHTPaNLHYID 42CTh M3I0OPAWEHHH, THe OHO OhBaeT NpH NPaBWILHOMN
HAaBOLKEe BCETJa AOCTATOMHO PEe3KHM.

Korna Bw ycTasoBuTe, 4TO0 K Kpaam n3olpamenue [eficTBATENbHO-
HECKONLKO PUCnineyaTo, TO HAYHHTE NOCAeNOBATENLHO MEHATL JAHaAMET-
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pw mmadparm. Bu cKopo 3ameTuTe, UTO C yMeuwleHuem AuameTpa
adparmy  YBEENHYHBAETCH PEIKOCTh H306pameHHA.
OTcofa MOMHO CHENATL BUBOL INAQ pPAarMHpPORAHME ANNAHATA

fI03BONACT ellle YOHEIHWHMHTL Ped3KOCTh HBOﬁpaH{EHHH
A KphaaXx MATOROT O CTeEK nA, i CnAcloBATENLHO "
CHEETOMYBCTHEHUTENLHON OAACTHHKM,

B manwHeifiwem B npakTHYeckux padoTax no chemke, GyayT pasof-
pane ele Apyrue Haavaudenns guadparmu.

§ 6. KACCETHI

l{accerw npeacTasnaodT CcoO0f  nnockuid, cHAGWEHHHIT 3ATBHKKOO
{KPHINKOW) CHeTOHENPOHUUAeMHH AMK. Ha3uwaveHue WX — NPELOXPEHATE
dororpadUuecKyd NIACTHHKY OT [elcT4Ha cEeTa.

KacceTw OenawTCA UENHKOM M3 [epeEa und meranna. Y GoaswMHCTEA
(epeBAHHNX KACCeT H KPHUWKH [enatoTeH NepesiHHEMH, HO BCTPEYATCA
WacCeT H € METANMHYECKHMH, JOOHUTOBLIMH H PHUOPOBEMH JaMBHEKAME

(24 i «

38, Pasawunsle tiune kaccer: @ —asolinan; b—aawboMuan; c—opaHHapHan
B d—anantTop. "

KacceTw BCTAaBMAOTCA HA MECTO MATOBOrD CTEKNA, KOTOPOE MM BH-
¢MMAETCA CO BCEW) PAMKOI NMPOYL, WIM OTKHIWBAETCA HA [ET/IX B CTO-
poHy. EcTe anmapaTh, ¥ KOTOPHX MaTOBOE CTEKNO OTONBMIAERTCA OT
2anHelt paMKH M B DPOMEWYTO < MEWAYy HUMH BCTABIAETCA Kaccerta.

KacceTh paccydTaHW Tak, 4TO MAACTHHKA BCEria CTAHOBMTCA HA M2-
CTO MATORO"O CTEKNMd, B NPOTHBHOM Caydae W3nOpaweHHe Ha NAACTHHEE
HHEOI1a He noayyunock Ou pedxum. Paznuudue THOM KacceT [aHud Ha
puc. 38,

WHeneanwe KacceTH OWBAKT BCErja OJHHADHEMH, T. B, BMELariLIHMi
OOHY NAACTHHKY, a JepesdHHHE NPEeHMYLWEeCTReHHO [ABOAHWMMH — HA [1Be
TIACTHHEH,

JllepepAHHHEe KacceTw JIENATCA HAa NBa THoa:

A. PackpuBalwwHecsd, TaK Ha3uBaevue anb0OMHHE Kacce-
TH, KOTOPWE PACKPWBAITCA Ha [Be MOAOBHHKH HAa MOA0OHE KHMIH HIH
ankioma,

E. HepackpuBamuwnecn, npeicraendomue cofoll nnockue sunt-
Ki, HO C pasnu4uuM yCTPOHCTBOM 3ansmwxd (KPHWIKK), 09 THNY KOTO-
PHX OHH PenaTcd Ha:
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1. KacceTw ¢ WeCTHOM 3ansdmkol, KOTOPan MOWeT COBCEM BHHH-
MAThLCH M3 KAacceTw. Takie HacceTH Gonbilel 4acThio MMENT 3aNBHKKY
M3 metanta, Guops HAK 300HUTA,

2. MonywTopHNe; 3TH KaCcCeTH MMEWT HEeBNHHMAKIMEcH COBCEM fe-
pEBAMMEE  KDpHWKM, YTo0H BUTANEHHAR 2A0RWMKA HE Mewana npw
ChEMKE, OHA MOWET MeperHOaTbhbCcd W NPUMIMATBECA K annapaty. lns
ITOro 3anBHWKA, MAM, KAK €2 Ha3WBIOT, WTOPHKA, NeNaeTCH He M3 lenb-
HOPO KYCKA, & M3 Tpex uactell, noakneenuwx na matepnd (cyxno). Ta-
Kad WTOPKA NPEeACTaBleHa Ha pHCYHKe 39, NpelcTasidoulem [Po10is-
HH Pazpes 3aiBiwmKM.
= BoTpewaoTcA  moaywTOpHNE KAcCeTH, ¥ KOTOPWX MecTo crufia 3an-
BHAKH YCTPOCHD HE METANNHYECKHX NEeTIAX.
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39, MNpogoasuudii paipes 3aLBHKENR KACCOTH,

3. Wropuxe, v KOTOPHX 3aiBHWHKA COCTOMT #3 GOALWIOrD sKCha
}'EEHBKHX noaHoyer, NOIKNECHHEX Hd MATEPHD, BCICQCTEHE uderd OHH
MOTYT NErKo Cru0aThCH. Y Takwx kaccer JAlBHAHKA HEe BLTATHBAeSTCH, a
neperi:GaeTca cnepegd Halag, QAR 4ero B KOHUAX KacCeTW YCTPOEHH
NOIYEPYIaWG nased. npDﬂDﬂhHHﬂ pa3pe3 I.I.[TIDpHUﬂ KacceT NnpeicTasleH

Ha puic. 40.

1 A ey Qe POl o TR

Kpoxe yxazasHux - ) il
KacCeT HMMETCH eLe i e
MATAZUHHKE  KACCeTH  |vow T
Ha 6 w12 ppacTuHoK. L Pt g P s
Oun umeTea 06HYHD R
Y HeOonblOro pasme- 40. [poacasnmil pazpes wropRofl  HacceTw.
pa Kamep,

Inn nnockux MIEHOK, TAK HAIHEBAEMHX GUIBMIAKOB, WMEWTCR Che-
UHENLHEE KaCCeTH — afalTopu. PHALMOaK NpeicTaBlseT cof0W CBeTO-
HENIPOHHLAEMYID TOHKOCTEHHYID NNOCKYIO KOPOOKY M3 YepHOil wecTn uim
KApTOHR H ComepsnT 12 NnocKHX NMIeHOK.

Y Hac wacceTw BupadaTwWeBanTCA Tpema opranmzaumama: BOOMIT®,
#29T3% u  Yrpanndunem*, Otnenwro 8 npopawy BOOMIT xacceTw He
sunyckzer. KacceTH J()T3 KayecTBOM 3HAYHTENLHO YCTYNAIOT KacceTam,
BRNYCKAEMEM Y KPaHHQUILMOM.

Pafiora 10. 3apaaka wacceT M YKPeAAEHHE HX B annapate

llpuroToesTe BWHBTE M3 ¢yTAApa annapart, KacCeTH W OJHY
HIH HECKONLKO MAzCTHHOK (4TOOM HE NOPTHTL IIACTHHOK, WX MOMHO
JAMEHNTL CTAPHMM HEeraTHeEamH).

Boinonkwenne padoTh,

1. Onpegenure, coolpa3yack ¢ BUIIEH3INOWEHHEM, KaKO# THN KacceTw
HWMEeTCR ¥ Bac.

3apagka anb00OMHNX KACCET.

2. Ecin KacceTw anwGOMHHE, TOOTKHHLTE 3acTewkn EE n packpoii=e
KacceTr,, Hak Kuury (pnc. 41). Jlesan nonoswHa €€ nNpPeicTasndeT
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OTKPHTHI AWHK, IHOM KOTGPOro CAYHHT 33]BM®KA KacceTH. Ha HexoTO-
pﬂﬁ BHCOTE OT 3a[BHWKH ClenaHu a3k, Ha KOTOpHE H }TII'DH{HTE nnac-
THHKY 9MyfAbCHed K 3agBHKKe. Tak Kak BCE 3TO JOMKHO NPH  HA-
YaALHOM OOYYEHHH NPOMCXOOHTL Ha CBETY, TO OTAHHYHTL SMYILCHOHHYIO
CTOPOHY NAACTHHKM JErKO; OHA MATOBafA, B TO BPEMA KaK 3ajiHAA CTOPOHA
ee rnagkas,

J. ¥nowue B NeBYI0 HacTh KACCeTH NAACTHHKY, MOBEPHHTE 3anop B
BHje maneHbKO# nnactuHouxku [I/ Tak, wTOGW MOWHO OO0 MOOHATL
kpuiwky 3. MMon Hefl HAXOAMTCA TOYHO TaKofl e AWMK, KaK W B Nesoit
4acTH KacleTw. [lonowuTe Ha Na3u NAACTHHKY ONATL 3MyJIbCcHell K WITOpKE
M, ONYCTHEB IMACTHHEY 3, 3akpenuTe ee 3anopom [[f, B npaeocil €actu
KACCeTH NnacTHHKAa OyleT 3akpenieHa HeMoABMWHO. 3aTem, NOBEPTHBAR
NpasyK 4acTh KaCCETH (HE NeBYl0, TAK KAK HE3aKpelneHHad NiacTHHKa
yoameTt), HanowuTe ee Ha nesyw. [na Gonbwel CBETOHENPOHULAEMOCTH
B Kaccere yCTpoOeHW BuCTynw A, KOTOpWE 0pd Haknanssaddu BolLy T

%
&
4
0 #
L5 - 41. AawBompan kacceta.
L5 . Epepxy B oTKpHTOM BHIE,
— o BHHIY=—D 3AKPLITOM,
I—-'__\.I|I|

¥ nasw K. Korna npaBas wacTe KacceTh GyjleT coBmeulesa c nesoil,
JaleNKHNTE 3acTewkn E. .

JTUM EH ZFAPAAMTE NIACTHHKAMH KACCETY.

4, 3apAnMB KacceT, Hawumad Ha nNpywuHky B, oTkpoiite wTtopy
H NOCMOTPHTE, KAK NEWAT B KacceTe INIaCTHHKM, OMYNbCHA KOTOPHX NpH
NpasMALHOM NOJOWEHHH NOmKHA OWTL obpaulesa K sam.

5. BcTaewTe B annapaT KacceTy. JTO [OCTHraeTCs CTONb PA3nHYHEMMK
crocofamM, 4TO aTh ONMCaHME He MNpejcTasnsercd Bo3wowHuMm. Ho
OHM BCE HACTONRKO MPOCTH, 4TO BH, YNTATENL, HMERA annapart, BCerja
cooGpa3uTe, KaKk BaM NOCTYMHTE.

3apAnKa KacceT C WECTKON nOAywWTOpHO!H H WTOPHOM
AANBEHEKOIL

1. 3apanka BCeX STHX TPEX THNOB KACLET NPOM3BONMTCA MOYTH OHHA-
koBo, Ecim KacceTa y Bac C WeCTKOH WTOPKOIl, TO BWHbTE €e COBCeM
OpH MoNymTopHOR 3afBnikKKe BHABWHBTE €€ ICOTKa3a M [eperHWTe LNR

44



ynoGcTea 3apRikH 0ol KacceTy., B WTOPHOI KacceTe nepeBeuTe WTOPKY
HA APYFYI CTOpOHY KacceTw. Bo Bcex ciaywasx aTum jieficTanem Bu
OTKpOETE KacCeTy.

2. MonowuTe Ha Na3n AUMKA NAACTHHKY W HallluTe 3akpendrentHne
npucnocoGielns LIt NIACTHHKIY M YEPENUTe e umu (puc, 42), JajsuHuTe
WTOPKY.

JTHM BH 3apAONTE KaCCeTy.

Mpit aBolHEX KacceTax NonodikEM #e 00pas0M 3apainTe APYIVIO HaCTh €e.

3. BcTassTe Bannapar KacceTy.

§ 7. BHIOHCKATEIH 3

Bce coBpemeHibe annapaTh (KPOME JOPOXHEX) MMENT BHIOHCKATETH,
NO3BOJAROIWME NPOM3NONMTE BHOOP Kanpa Oe3 HABOOKH [0 MATOBOMY
crexny. Haudonee ynotpe-
GHTENLHLEMH ARTAKTR. D i

1) BaTCOHOBCKHE  BHJO- . —
wckarenw, 2) Bpunauant®,
3) HBOTOHOBCKME, M 4) HKO-
HOMETP.

1. DBaTcoHOBCKHE
BHIOHCKATENH NpeacTa-
BIAKT codoil  ManeHsKyw
KaMepy C KOpPOTKOJOKVC-
HEM  oOnexkThEOM.  Jlyum,
BLXOAALIKME 13 ATOrO O0LEK-
THBa, NAlA0T HA 3IepKano,
HAKNDHGHHDE K ONTHYECKON
ocH  OOLeKTHEA  noj yr-
nom 45° [Nocnennee oTopacy 4. NeTanamueckan OpaHEApHAN KRCCOTA,
BAET NY4H HA MATORODE
CTEKNO, HA KOTOPOM MOAYYAETCA nepesepHyToe wanlpawenue (puc. 43).

HegocTaTkoy BHIOMCKATENN FBIAETCA HE3HAYMTENLHAH APKOCTL M30-
Opasennd.

i -

B nacToswee spema
BATCOHOBCKHE BHAOMC-
KaTeNnw CTAsATCH  Ha

IR
\\ ,)} AWMYHEX Kamepax. B

MATORNE CTEN

JidR R e ITOM CAVHYAR Kamepa
ot = HMEET [Ba BHAOMCKA-
[Ft.

IEPRARD Tenn: OIMH pas eep-
THKANLHOPO Kanpa, npy-
rofl ang ropaH3IoHTaNlL-
Horo.,  OHl fAoawHH
OHThL PACHONOWEH
43. Crxema BATCOHOBCKOTD BHAODHCEATEIH. Tak, HToOH ONTHYeCKan
0Ch OOLEKTUEA BH[O-

wckaTend Gwna napanneisHol onTHueckoll ocn kamepw.

2. Bujonckartens . bGpunnuan T npesctasnieT coG0K0 BHIOH3IMEHE-
HHe pugoMckaTens Bartcona, IaKMOMAKIMECCH B TOM, MTO BMECTO MAaTto-
BOTO CTeKna nomewleda codupatensHad amdaa, Taxkus ofipazom noay-
YaETCH CEETOCHABHOR Haohpawenne, Gonee AErKO HadlogaeMoe, 4Y4em B
enaonckaTene Barcowa,

5 H Toio



COBMPSTEIBHAY
§ (edA

Pacuer BefinyMHEL HMao-
OpawceHud, NARAEMOro BH-
NOMCKATENeM, MpOH3IBO-
AMTCA oveHb npocTo. [lnn
3Tol UenH HagD BENHYHHY
Hauny4wero 3penma (25

wigtPmwEns  CAE) PasfeluTh Ha QOKy-

CHOE paccTosHue OOLeK-

g [ : g Tusa Bupouckatens. lMpen-
BN ! . XEPRALD NOAOKHM, YTO OHO PABHO
3,5 eam. Torpa mu Oy-

NEM HMEThL CEMMKpaTHOe

44, Cxema xoga #}"‘IEH B BHAOHCKAaTEAE }'MEHmeHHE{Eﬁﬂ,E:T.‘.}.

«Bpiansant®,

lloaTomy B HacToAUlEE
BpeMA K BHOOMCKATENH NpHCOOCOGH=-
M oGaBONHYK) nyny, KoTOopas Mo-
WET JaBaTh NATHKPATHOE YBEAHYeHHe
H3o0paweHna B BHNOMCKATENE.

Xop nyyell B BMgoMcKaTene npep-
CTaeneH Ha puc. 44.

Ha puc. 45 npencrasned weprew
COBpeMeHHOro Bujgowckarena ,Bpun-
NHAHTY,

3. Bupouckartens HewoTo-
Ha (puc. 46). MiasHeiiwell ero vacTe
ABNAETCA PACCEMBAIOIIAA NHH3A, [e-
NAWIMAACH ¢ ONHOA CTOPOHH MAOC-
Koit, ¢ papyroft—aeorayTofl, JuH3a
JaKMOYaeTCd B ONpasy, CTOPOHW KO-

45. Cxema ycrpoftctea emacHckaTeas Epuaanant®: a—uacth ofBeKTHBHON J0IMEYKH,
HA KOTOPOfl YKPENASCTCH BHAOMCKATEAL. D—nepelnas c1EHKA BHIOKHCKATEAN, B KOTO-
poft  YKpenqena B onpage g ABOAKOBMOYKIAA JHH3A [ o, —MAPHHPH, BOKPYT
KOTOPWX BPAMAETCH AHHIZ  W—i 3CPHAND—E — NPH CKAAQWEBIHHN BRICHCE2TCAH,
h—aun3a, Ha koTopyw oTOpacHEAeTcs HioOpameHle 3EPKAAOM ¢ e—PaMKd, COOTBET-
CTBYHHUEAN (QOPMATY NAACTHHKH. ’
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TOpOR OTHOCATCA OPYT K APYrY, Kak cTopoHul hoTonsacTHHEN. Benn4nta we
AMH3W 3asUCHT OT paamepa anoapata. Ha nell ofuwyHo HadeCeHd jee
nepecekanecs  aunny,  Jlna ppasuAsHOMO HaGMONEHHA BHIOHCKATENE
CHaGweH HONT PO M—HEOONLIIHM OTECPCTHEN HA PHYARKE.

46. Cxema HBOTOHOBCKOTO BUIOHCKATEMI f— PACCEHRAKILAN AHRHIA C HAHCCCHHBIMM
HE HEE DEVMH BIIHMONEPUREHINKYAADABIM ANHUAMK (@) b—onpasa AuHIL, c—O0CHOBA-
HHE, KOTOPHWM HPHEPENISCTER BHADKCKATCAL K KaMepo; d—NOACTARKD, K KOTOROH Ha
waphupe (¢) npaKpeniena cnpaga andaky [—IHoNTp ¢ BWpeacs [, NPUKPERACHYE i
NOCPEACTBOM ULIPHHPE § K OCHOBIHHI BAAOHCKATeAH, h—Rpymnmka.

4. HkonomeTp (puc. 47). On COCTOMT M3 BYX PaMOK, oAHON 110
BEIMUHHE PaBHOIl BENMYHHE NAacTHHKK, APYrofl aHa'wmTenLHO [meHbliero
pa3mepa. [locnenan UYACTO IAMEHACTCA QHONTPOM. JTOT THO BUIOHCKA-

47, Bmioncxatlenkh WROHOMETP, 48, ¥pooun.

Tenn HEAMETCA napdonee vioOHWM, T2K Kak Hadmopaemoe 8 HeM Haodpa-
WeHHE COOTHETCTHYET BEAMYHHE NIACTHHKM, ¥TO ofaeruaeT BuOOp Kajpa.

& 5. ¥YPUBHH H ILTATHBLI

Ypoeue NPUAAKTCA  annapaTaMm A TOYHOCTH TOPHIOHTaALHOI
YCTaHOBEKH. YPOBHH OHEIOT KPYTAHe M B oouge Tpyoxs (puc. 48),
B Tex n Apyrux ny3uwpexk BO3AYXA, MARBAOWHI HA MWIKOCTH, NOKI3H-
BAET IOPHAOHTANRHOCTL YCTanosks. B mepsom cayuae ny3wpexk Jomxed
HaxXOAMTHCA B UEHTPE OKPYIKHOCTH, BO BTOPOM-—Ha CPEOHEM [ElI¢HHH
TpyGKN. YPORHM NPHKPEINHKITCA K 3apHed unu nepeyprell pavmke annapara,
Huorpa onn yEpPennsioTes BO3NE BHLOHCHKATENS,

IUraTuss caysaT ann yoTanoexke oTOannapatda B TOM Chyuae,
eCnM CReMKY Henb3A CRenaTh ¢ pyk. OHW OLBRKT NepeRfHHHEE W MeTanl-
nuqeckie. LTaTHBe COCTOAT #3 TPEX HOWEK, HPHKPENNEHHHX K KpyrI-
noil wan muoryroneHoll ronoexe (prc. 49). B cepeauny ronoBkM BCTaBnH-
eTCA  CTaHOEOH  BHHT, HOTOPHM OPHKPENIMeTCH anfapaT K WTATHBY,

47



‘HDH'I{H IenaxTca CKIIEI,RHH.'HH, YTO NO3BORAET }'ETEHE!JIHBaTh ITATHE Nawe
Ha HepoBHOH mnosepxHocTH. HanGonee KoMNAKTHHMH ABAAKTCA mMeTan-
JIMYECKHE WITATHEW, HO MX HEOCTATOK—Manan ycToitumeocTh (puc. 50).

-49, llltatus pepensnnbf. . 50, Witatue meTasangeckuit,

Ha aToM # 3akaHuMBaeMm KpaTkuil nepeveds OCHOBHWLX THNOB ¢oTo-
ANNapaTos W MX COCTABHHX 4acTei.

8. BhlBOP CTOMPASHYECKOTD ANMAPATA

BuGop kamep lon¥eH 3aBHCHTh HCKAKOYHTENLHO OT HaMeveHHHX 3ajav.

MH cudMTaeMm, YTO 3TOT BONPOC MOWHO PACCMATPHBATEL C [BYX CTOPOH,
‘a HMEHHO:

1) kakaa gamepa sHaufonee paudOHaNbHA [LIA HHIMBHIYANLHOTD NOMb-
30BAHMA,

2) KaKue KaMmepH JOMKHH OHThH B YuelGHOM 3aBefleHHN WIH GOTOKpYHKe
VI KONNEKTHEHHX BHNOAHEeHWH 3anauuii.

Kak udTaTemo H3BECTHO, WMEKTCA CHeNyllHe OCHOBHHE THNH Kamep:

1) KaMeps WTATHBHLE (MOPOWHHE),

2) Kamepn py4HHE € OCHOBHOI OTKHIHOW [OCKOW,

J) Knann-Kamepu,

4) aepKanbHHe KaMepH.

Kameps witaTHBHbe, OTAMHAACH CONMIHOCTLIO KOHCTPYKUMH, GONLIIMM
ipasMepoM W BECcoMm, MPHIOAHH AMR 0Co00 TOYHWX padoT, B KOTOpHX
ANEMEHT CKODOCTH HE CTOMT Ha nepsoMm MecTe. ITH Kamepu HPHIrOIHE
OAA BCEBOIMOWHHX CLEMOK C HayuHoil uensto, PenpolyKuHOHHWX padoT,
MOPTPETHHX CBEMOK M T. A. OObvHO OHHM OHBAIT CHalkeHw Nepsoknac-
cHoll onTHKOH W umewT [ABOHOES, a HHOTHA W TpoOAHOE pacTAXeHHE,
Llena ©x Becema BuCOKA. KOHCTPYKUMA TakMX Kamep He nNo3soimer
NONL30BATLCA HMMH 08 OHCTpHX QoTopenopTamHHX chemok., OTcona
AICHD, HTO IITATHEHAs KaMepa HenpurogHa AnA noscefHeBHOd paloTd
~hoTonGHTENA,
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Jpyroe peno, ecnd wWTaTHBHEH KaMmepa OVIET HaNOQMTBCH B KOJNNRKTH-
BHOM nonb3oeanmuy QOTOKpYwKa. 3necs oHa Heodxomuma M 31€ck OnM
HEE BCErga HalileTcs padoTa, OCOOEHHO, ecad QOTOKPYKOK YHacTBYET
B BHNYCKE MHOTOTHPRIKHEX CTEHIA3eT, KOTLd NPHXOANTCA fenaTh Gonnwoe
KONHYECTBO PEnpoivKumid ana wanwe, 108 GOTOMOHTa®wa M T. ]I

Kasepu pyuHHe C OTHMAHOK OCHOBHOH [OCKOH (Tak Ha3nwBaemue
«VHHEEPCANLHHEES ) MOAYYINH HanGonellee pacnpocTpaHedHe cpein (o-
TonwoGuTened. JTomy cnocoGoTBEYeT: 1) CpaBHMTenbHam  [CLUEBH3HA,
2} GonbLlAA KOMNAKTHOCTL M HeOONLINOR BEC, 3} NPHIOAHOCTL JINH CheM-
KH CO IUTATHEA H C PYK.

Ecnn kamepa cHalweHa [BOAHEM PAcTAMEHMEM, TO NpHMEHEHHe ee
ewe fofee PACWIMPRETCA, TaK KAK CH BOIMOWHO NPOM3BOAMTL M penpo-
IYKUHOHHEE padoTw,

Kamepw C oOMHapHBM PacTHXeHHeM Iyuylle BCErQ HE NPHOGPETaTh,
Tak Kak noje NeidcTeHA WX O4Y8Hb CYHEHD.

Bonbuioe apauvenie MmeeT Takwe swdop pazmepa. Muw cunTaem, 4TO
B HAWKX YCHOBHAX Handolee uenecoobpasHuy ABndeTcn paamep 9312 cm.
Takoro GopmaTa KaMeps HEBEJHKW, NErKd, NOPTATHBHH, a4 rNaBHOE,
CHHMKH, jlaBacMue MM, NOCTATOYMHO BENHKH ¥ He TPelywT B G0nbiIHH-
ciee Caydaes YVHEIHYEHHH.

BOOMN BunyckaeT GOTOANNapaTH MMEHHD TAKOrO pa3mepa.

B wumenwnxca pasmepax yrawem eme Ha 6,59 cu ou 4,56 cm.
Mepewii GOpMaT ABIAETCH Kak O [EPexXOlHEM OT HOPMANLHEX KaMmep
K MUHHATIOpHHM. OH BCE We NO3BOAAET W 0BOALHO 4YacTo OGXOAMTBLCH
fea yeenuuenma ciumios. Popmat we 4,56 M M MeHblle BCerma
TpedyeT YBEIMUEHMA CHHMKOB, 4TO CBR3AHO C W3BECTHLMH HEYAOOCTEAMM,
K Q0CTOMHCTHAM We ero OTHOCMTCH KOpPOTHKOe ¢OI\'}I’CHDE PACCTORHHE,
no3sonawuiee NPOM3BONHTE BEChMAa HYACTO CHEMKH C }’CT&HDHKOi‘I Ha
OECKOHEUHOCTE; KpOMe TOro Takoe ¢oOKYCHOE paccTodMWe NO3BOMRET
nony4ate poTorpadpun npH ChEMKE NONHEM OTBEpCTHEM OO0LEeKTHEA
PeakMMH  OT NePEOro N0 nocheivero nioana, C wamepamu Goiwlioro Qop-
MATa, @ CNeJOBaTENBHO C GONLWNM POKYCHHM PACCTOAHHEM [NOCTHIHYTH
ATOMQ HeBO3IMOWHO.

Haxoneu Takue Kamepo yI0OHH TeM, HTO BCEILA MOrYT HAXOLHTLCA NpH
doromotuTene,

i HEOCTATKAM Kamep 27TOrg THORZ OTHOCHTCA J0BONLHO 3HAYHTENLHOE
ppems, noTpedHOE Ha NOATOTOBKY K CheMKe, YTO OrPaHHYMBEAET MX
yhnoTpetneHue 0ad JOTOPENOPTAXHEN W CIOPTHEHEX CLEMOK.

MooTomy GoOTONKNONTEND, KEALOUEMY CEPLE3N0 3aHATECA GOTOpenopTa-
WEM, HeOOX0IUMO 003ABECTHCE KNAuM-Kamepoil. I T aniapaTe BCNBACTEHE
cBoell KOHCTPYRKUMN  Hpe3sudaiiio Jerko pacKpuBalTcA W GHCTpO
NONroTARAMBAIOTCH K Chemke. Hamogka wa (OKYC ¥ HMX NPOHIBOAMTCA
O0LIYHO BpaweHnem OGLEKTHEA B ONPaBe ¢ YepBAYHEM XOI0M.

HJ]HITTJ-K&&'!EFH jiydine RCero BHONPATE CO LieIeBRM 3aTROPOM, TaK
KaK UBHTpansHuwid 3aTeop npu Cwemke OWHCTPO JABMKYUIMXCA O0LEKTOB
HE TIO3BOJRET BIATh HYWHVID SKCOOINUMIO,

¥ QoToKpv#Ka Zonaua OuTbL XOTA OW OIHA Kiann-Kamepa, wWHave
6yIyT 4acTO BCTPEYaTBLCR 3ATPyIHEHMA D[P CheMEAX N0 3alaHHAM
CTEHTRAET.

Hakomen ocTanossmcn Ha 2epxanke, IJTOT THN annapaTa NOYeEMy-TO
NONLAVETCA HawOONbWIMM  YBAWEHHEM ¥  HaYnHawwex QoTorpados.
3epranka NpepcTABIAETCA UM Healtom GoTorpadUyecKoro anrapara.

1 44

4 Eype dororrabom, T



[MocmoTpUM, TAK NH 5TO.

Hauuem ¢ pocromucTe. Kak yWwTaTemo W3secTHO, NpH NOML3IOBAHIH
JEPKANKOKW MOWHO HaGnwAaTh 3a HATYpol NO MaTOBOMY CTeIny [0
MOMEHT2 CIYCKa 3aTsopa. B aToM 3HauMTeNLHOE NpedmMyIecTBO 3epKai-
KH, W60 BCErfia MOWHO BHOpaTh HanGonee NydiiMe MOMOWEHHA CHHvae-
moro oObexTa. Ho 3THM W OrpaHMuMBAIOTCA NOCTOMHCTBA 3EDKATKH.

K Wepmocrarkam Hajgo OTHECTH: rpOMO3AKOCTL, Gonbwiod sec (no 4 «kr)
M JIOPOTOBM3HY.

Mpagna, cefiyac MMEOTCA CKNajHHE MONENH 3CPKANOR, HO OHHM O4EHb
KanpHaHu W TPedyiT TwaTtedbHoro yxofa. K cnenywuwemy HemocTatTky
OTHOCHTCH HH3KAA TOYKA CheMKi, KOTOpas CO3N2eT TAK HAZWBAEMYW)
SAArywausie nepcnexktusy*. pn chemike, 4ToOH cneguTe 3a wM3odpeTe-
HHEM MO MATOBOMY CTEKAY, NPUXOIMTCA [EPHAThH ANnNapar HH3KO, R
PE3YNLTATE HEro HEKOTOpHE CIOWEeTH MOryT BHATH Heyiaudo, Taxum
ofpa3zom 3epkanxka ®ak @GOTO WOGHTEND, Tak H KPYEKY He HywHa,
NoOTOMY HTO AMA OGWYHEX CHLeMOK BOOAHE [PHIOLHA YHHBEPCANLHAM
Kamepa, 8 QOTOpenopTakHHe H CNOPTHBEHHE CBheMKH YyioOHee [enaTs
Knann-Kamepoo. -

O6bexTu s MMpu pubope Kamepd Hano He 3adweaTh, 4TO paswep
£e HAXOAMTCA B TecHoH 3aBMCHMOCTH OT (OKYyCHOru paccTosHua. “em
Sonblie nocnenHull, Tem OONbIUME Pa3Mepw MMEET Kamepa,

Bennuuna OKYCHOrO PacCTOAHHA HMEET YPe3sHvafiHO CVILECTREHHOE
BNHAHHE HA ChLEMKY, 8 MMEHHO: vem Oonbiie GOKYCHOE PACCTONHME, TEM
o0beKTHE oOnagaer meHswel ravounoll n3oGpawmeHns W TeMm jankue
HRYWHAETCH PE3KOCTb nepegnwero nnasa. [lpu chemKax C pyk, Kurja
HENb3Ii GHBAET BOCNOMALIOBATLCA MATOBWM CTEKAOM, NPHXOOMTCA npsbe-
raTh K METpaxHOR WKane, 4TO NPH HENOCTATOY~OM HABWKE B OUCHKE
PACCTOAHMI NPHBOOMT YACTO K Hepeskum cuumeav, O6bexkTHBn me ¢
HeGoablinM GOKYCHEM PACCTORHHEM, laBan GONLILY O Iy OHHY Haodpakennd,
NO3BONAINT eule MNPOM3BOAMTL OYeHb YACTO ChLEMKH C  ycTanoexof
Ha GECKOHEMHOCTb, TAK KaK PE3IKOCTh M3I0OPaMEeHHs ¥ HUX HawuHaeTcs
C PACCTOAHHA HECHONLKHX METPOB, CYHTaA OT o0beKTHBA.

K HepocTaTkam KOPOTKOMGOKYCHHX 0OBLEKTHBOB OTHOCHTCA TO, 4TO H30
GpaweHHe MONYYAETCA B MENKOM Macwitade; ecnw e (Qororpadupos -Th
npeameT C oveHb GAM3KOTO PAcCTOAHMA C LENbID MONYYHTH Gone: KpynHoe
H3oO0pakeHHe, TO NPUXOONTCH CHHTATLCA C SBIEHHAMH HCKAMEHHA nep-
cnexTHeW. Gonsue BCero aTH HCKameHWn GPOCAOTCA B rAa3a Ha NopTper-
HHX CHHMKAaX, NOYeMy [AM4 3TOI0 BHIA CHEMKH ynoTpelnawT o6nLek-
THEH € Gonbwnum QOKYCHHM PACCTORHHMEM.

Hakoneu o ceetocune ofnexrtusa. [lna goTopenopramHux M cnopTH-
BHHX CbheMOK Tpebyercs ceeTocuna 8 1:4.5;0m o0bdHEX MOGHTENBCKHX
ChEMOK BMNOAHE MOX 40 OrPpaHHYMTLCA CBeTOoCHnow 1:6.3 wan 1:6,8, Tax
KaKk GOAbWMHCTBO moGHTenell 3aHHMAeTCA CHEMKOK (PEHMYIIECTREHHO
NEeTOM, & JHAMMT, BO HIOeWaHHE NEpelepwer, NPUXONMTCA nuadparmupo-
BaTL O0LEKTHE No Kpaiinedl mepe no 1:6,8. Takum o0pa3oMm HET HHKA-
KOPO CMBCHA B YHHSECPCANLHHX ANMApaTax THATBLCA 32 BHCOKOID CEETOCH
now, Tem Gonee, YyTO LEHA AMNapaTa B 3TOM Cly4ae CHALHO BO3PACTET.

3aTteopu. lnn oOWYAHX MOOHTENLCKHMX CHLEMOK 3ATROD HE Wrpaer
oco0eHHO waWHOI ponu: mouTn Ge3pa3nuyHo, OyleT nu Kamepa cHalw Ha
UEHTPANLHEM MAH WTOPHEM 3aTBopom. Ho B eugy npoctoTs odpatedns
Jy4lle HMETh annapat ¢ UeHTpankHEM 3aTeopos, Jlnd COOpPTHBHNX
CheMOK, TAE OKCMO3HUWA [0MKHA OHTb CEEEHZ [0 MHHUMYMa [pH
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MOAHOM  HCTIGOLI0OBAHHMM  CReTOCHAL, |LUeNeRoil  3aTBOR HBAHETCH He-
samenumuy. CyliecTeentny HENDCTATKOM LIENEROTD 3aTROpPA MBNAETCA
HEBO3SMOMKHOCTE CheMOK ¢ okcnoawueit or 110 no 1 cex. u oTkas B
nefcTern Ha  Xonoay, NOCTOMHCTEOM—OOQJEE PaEBHOMEPHOE OCBElIEHME
NNACTHHKH, YeM 3TO HMEET MECTO B UENTPanbHuEX IATHOPAX,

BunoucxaTenn BaTconosckue BUIOMCKATEIN Ja0T MHHHATIORHOE
H300pameHKHe, NO KOTOPOMY O4YeHb TPYIHO CYUHTh O XOPOLIEM pacnono-
WEHHM CHEMAEMOro CH®eTa. JT0 uX nepBiil He10CTATOK; BTOPOA—TOT, 4TO
BNA HAGAKAEHNA B HUX 2NNapaT NPUXOINTCH [EPWAaTh HA AHCOTE NOoAcA,
BCNEACTEHE UBCD, [IOMHMO NANYWAYLEH MepCrexkTHRM, NONyuyaeTcs Ha
CHHUMKE ELIE MHOID MHUHErD NPOCTPaHCTHA.

HuloTonoeckuil Bupouckarens Gonee ypo0ed B MONLIOEANMM, XOTH
OH W JAeT OYeHb YMeHLUIeHHOe H300pameHHe.

Camum we nieansnuiy BHIONCKATENEM SENRETCA HKoHoMeTp., Bo nepeux,
no CBOMM pasMepam OH B TOUHOCTH COOTEETCTBYET BENHUMHE NNACTHHEW,
YTO MO3BOJIRET NOAYYAThL Haulolee BEPHOE NpeNCTaBREHHE O pacnojose-
HHM Kagpa; BO-BTOPHX, [OPH NOAR3I0BAHHH HM aNNaparT npeXOgHTCA
MepwaTh Ha YPOBHE T1a3, u4TO [aeT CHHUMKH C  nepcnekTHeof, Oonee

NPHELYHOH T1a3y.

BONPOLHHK

Npopatotas raaey o GoTorpadHYeckoM anmapate, NOCTaPaNTecs 3aTh Celfe HCHLe
CTBETH WA CASRYHUIHE BOMPOCH

1. B wem 3akmwnacres cyvimocts gororpadmn?

2. Ha gamue ociosdbe Thnkl aeanten hororpadiycckie annaparu?

3. Kakue cnpapi HMewTon ¥ oToolberTHBoE?

4. Hazomwre connBdme npapmaa ofpalienns ¢ ofLeKTHEON.

5, HasonuTe OCHUBMME THNW 3ATBOPOR.

6. [Mepewncante npannna obpamesns o YCTIHOBKH M3 3XCADIMUNE LENTPIALHEY
JaTEOpOR,

7. Uro Takoc pearocTs maofipamennun?

B, Kakosa 3asHCHMOCTE ME#IY YAAACHWCM H PICTRIKEHHENM HKaMepw?

9. Yro takoe rassnoe $oxycHoe paccroHmpe?

10. [last wero y oOBeKTHEA MMecTcd aMadparsa?

11. Yro rwpamaet coeTochna ofibekTiea?

12, Mepeuncante npenMyuecTsa o PCIOCTATEN Pa3iiqHbX THNOB BUHICHCKATEAEll.,

14 Koraa wazo yrnorpediats wropiwit satsop?

14, Koraa tan xameps sanfoace npuroack aas Qotopenoprasa?

JHTEPATYPA

LHEBJNHT, OG6wufl wyvpe dovtorpadumn, wunral, naa Oronex”
1930 r,, crp. 113—128.

LZNEWNL, Bregpenwne 8 dotvoerpaduro, #31 Hayumo-xumnxo-
Texs. #ag, Jlewnnrpan 1929 r,, cp. 73—104.

B knnre dotorpadiveckie NaMepe i NPRHEALICHIOCTE K HIM H3IOMENW OOMCE:
TeabHO,

3 9HTFAWI, Ocwvopa pororpadnn, nza FHTH 1931, crp. 126—148.

B kRure pazomeny GoToRaMEPH ORHCATCIRHO,

LA MENBHHKORB, O poTorpaduueci Hx 3aThopax, Potoaie-
uanax 1932 r., wan . Oronex®.

B cratke wmrciwena TEDPHA PAZANYHBIX CHOTEM d&nm!'pﬂquﬂfﬁl!! JaTROPOR,

3. K. Pritschow, Die Photograp hische Kamera und ilr Zubehor, u3n [ Sprinnger,
1931. Bra wsura ssaserca [1 1. Hondbuch der Wissenschaftlichen und and-
gewandten Photographie von Al Hay. 5. 572, 437 puo,

B xunre scvcpnwesmime Hascwend Teopus GOTOrPA@HUSCKY KAMED B PaCcYeTH
HX petanedl. hpowme TOro Jamo onucanme mouTH BoexX HanGoace BRIIOWHACA doTo-
INNAPATOR, DHOYILLEHLE pazangnesy pupsavy B Fepaadin,

6. A, CYBOPOB, PemonTuperynnuposka sateopa Komnyp,
JMposerapokoe doro* M 4, 1032 r.-
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HACTb BTOPAS
¢OTOTPAPHUYECKAS ONTHUKA

FMABA |

OCHOBHbBIE CBEJEHWS U3 TEOMETPHYECKOH
ONTHKH

§ 1. NPAMOJHHEHHOE PACMPOCTPAHEHHME CBETA. OTPAXKEHHE CBETA.
MPEJOMWIEHHE CBETA. NOKA3ATENbL NPENOMIEHHH

B onxoponHoil cpepe cBeT pacnpocTpaHAeTCA npamondHeiHo. Cnpasep-
AMBOCTE 3TOrQ NOAOWEHHA BWTEKAaeT W3 Tore npocrtoro dakra, 4TO, We-
nad JaWUTHThL 1123 OT CBETA, MCXONAUWErs M3 Kakoro-nuio MCTouHMEA,
M MOMEWAEM HeNnpo3pauHuil NpegmeT Ha NpAMOH, CoegMHAIOIIER WCTOH-
HUK cBeTd # raa3. [lpumepn npocTedilMX ONHTOB, [OKA3HBAWUIHMX MPA-
MOJMHEHOCTE PACNPOCTPAHEHHA CBETA, NPUBEJEHN HA PHCYHKE 51,

Ecnn na NyTH CRETOBO-
ro Nyua, WAVILEro B Ka-
Koil - nudo  ofHOpoaHOH
Cpefe ¥ HMEKLEro cne-
LOBATENLHO ONpeeleHHOe
HEH3MEHHOE  Hanpagne.
HHE, BCTPEY CTCA NOBepx-
HOCTE Kakoro-nuo Tena,
T. & Bropo#t, wuHoil mno

51, OnuTe, 10K3a3WBAKMKHE NPAMOTHHEAHOCTL ceofcTEaM Cpeéauw, TO Ha-

PacnpoCTpRHEeHHA CHET. GnopaTea, Boodue roso-

PR, NBa ABJISHHE —O T-

pakKeHHe CBETA H NPEeNOMIeHHE CBeTa., QOa aTe aeaeH:dA

NpefcTaBNeHH HAa PHCYHKE 52; B KawecTse nepauﬁ CPpeAnd B3AT HO3AYX,
BE Ka4YecTee BTOPOH — CTEKNO.

Hanomuum, uTo yrnom ma- =
AeHHA HAa3WBAETCA Yron, <o- .r_:_'_, 5
cTamieHini NajaoluM 1ydoM wloons .;.“.HE,NJ
W NepHeHgHKyAApOM MafgeHHsA, b i

7 50304
T. €. MePneHguKyAApoM K mio- / /
CKOCTH, HAa KOTOpYW najaer //

e
-".--:-

o ETEM
, ”fﬁfé 550,

Y4, BOCCTAHOBNEHHEM M3 TO4- ESNEMAU AR |

KW nagedHus, Yraom oTpa- RaEHm [ =%

WEeHHA HAILBAETCA yron, co- % "'%,.Ep
CTaBNCHHHIT OTPAMEHHHM JNy- IETE W Y

NOM W TIEPOEHAMKYAAPOM N~ oo roua, NORCHAONIAR ABACHNA NPLIOMACHNS
REHuA. i OTpAMEHHA CBETA,

3aKoH OTPaWEHMA CEeTa CO-
CTOMT B Clefyem,
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1. Nagawownii H oTpaweHHUN NyYn HAXONATCA B OHOM
NMAOCKOCTH C NEPNEHAMKYNAPOM NaNenus, u

2: ¥YronnapneHwa pasend yray oTpameH s,

FaCCMUTpEHHE YACTHRX CAYHAEE NPHMEHEHHWA 3TOM0 OCHOBHOMD 3Jaxo-
Ha He BXOOHT B Haly 3anawy. OcTavosnMCH TONBKD Ha OTPRAAEHHH OT
nnockoll NoBePXHOCTH, N / P

Hanomuum, uto adexT, No- b /

NyHa0UMACR TIPH  OTpaweHinn  Todawwue 1 Ompasienmsie iy
CBeTa, 3ABMCHT OT XapakTepa g £ o
nopepxuocTH Tena. Ecan no-

cheguan—raankan (aepranuHan) Clemafos moyia ;
TO, KaK M3IBECTHO, rnaid Ha- ™, Ayt

NORaTe n MOMeT BHIETL OTpa- | ‘:‘ o,
WEHUA  OKPYRAIOWHX NpeaMe- xx\// .
b i ; f I
TOB OT TaKoil NOBEPXHOCTH. H \ : Ompa rm:eLrgw|a

Ha_pucvike 53 npeacTasncHu Kt
CNyYay OTpaweHus OT raagkoi :

NOBEPXHOCTH  MApanneLHOro Y
OyYKa CBETOBWX nyuedl W pac- & Muessoe urchpatens M
Xoaduerocs, Bempfoy Mok § 20pkand

Ecan NOBEPXHOCTh Tena mwe- 353, Orpamenue aydeil oT rapaxoil nopepruocTiL.
POXOBATAR, TO ARMEHME OTpa-
weHHA ceeTa faet wuol adext. WepoxosaTan nosepxHOCTL COCTOMT M3
OTAENbHHX MaJeHLKMX YUYACTKOE, H3 HOTOPHX Kaminid MOWHO CUMTaTh
rnagkofl MOBEPXHOCTEID, JTO NPeLCTARNEHO HAa PHCYHKEe 54, W3 KOTOPOIO
BHIHO, 4TO 0YyuM, N2JAK0UHE HA MATOBYID NOBEPXHOLTH, [OCHe OTpame-
HHA MOANYT NO BCeBO3MOWHHM Hanpasnenwsm. [loayuaerca Taxk ‘Haau-
paeMuil pacceauHu i, nnn guddyanwil ceert.

Hecxkoneko Gonee nonpodHo paccmoTpHM
AENEHHE TPEAOMICHHA CEBETA, NPEJCTABNEH-
HOE HA PHCYHKE 52, OueHb BawHOE [A%
noHumManua oTorpadmyeckoll ONTHKM.

S4. Orpamenne ayueil oT wepoxo- 55. MNpenosmacHue Ay4a npy nepexo-
BATOIL NOBEPAHOCTH. ne K3 cpeabl foaee mAOTHOH Bue-
liee NICTRYI.

Ha paccwaTpuBaeMoM DHCYHKE NpMBejien cayyail, xorna ceeToBo#d myw
NPOXCAMT M3 BO3NYXA B CTek10. Mu BuHQuM, 4TO npenomieHHwi ayu ob-
pasyeT ¢ MepneHiNKYRApPOM NajeHus MeHbLWWR Yron, uem Jy4 najgawouim,
T.-8. YIOA NPEnoMicHHd Melibllie yraa najenua. [1pw npenomiaenun ceeta
BOOGLIE MOWET MMETh MECTO ONMH M3 CHeAYIWHX ABYX Chlyvaes,

1. Korna ceeT npoxognT #3 Cpein MeHee NNoTHOR B Gonee NAOTHYE,
HanpiMep N3 BO3nyXa B BOMY, M3 BO3NYXa B CTEKAD W T. M., TO yroa
APENOMASHHA BEHbLIUE Yila NaleHua: npenomieHduil ceeTosoil nyw  pw-
GnukaeTCA K NEPNeHIMKYNApY nafenus (puc. 52).
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2. Korpa ceeToBOil Ay4 NPOXOAMT M3 Cpegq Goee MAOTHOH B mMeHee
MICTHYI, TO Yroa npenomieHuns 0onslle yrna naieHds, T, e. ceeTosod
Ay4 OTAANAETCA OT NEPNeHANKYAApa namedus (puc. 55).

Ecni Ha nyTH CBETOBOrO Ny4a, BOWEAWero W3 BO3AYXAa B BOAY, n0O-
CTABHTE 3CPKAN0 MepneHiHKYAAPHO HATPABMEHHIO AYYd, To [OocnegHii
OTPa3uTCA M nofiget B OGpaTHOM HANpaBIeHWW; TOCHE CBOEro Openomue-
HHA, KdK ONOKa3wBaeT ONWT, Ny4 MOMIET MO OYTH MPEWHEro Nagakwero
ay4qa. Takum oGpa3oMm, nepexols M3 oOfHOI cCpead, HanpuMep EBo3nyxa,
B OPYIYK, Hanpumep BONY, NY4 HACTONLKO OTHANHETCHA OT MNepleHgHKy-
nApa, HACKONLKO OH NpHONHMKaeTCA K Hemy B o0paTHom chyuyae, 3JTo
ABNEHHE HA3WEBAETCH 00pPAaTHMOCTLIO CEETOBOTONYTH.

JaKkoH DpeloMNEHIA CHETA 3AKNOYALTCA B CAEAVIOLEM:

Soalesnaamwan

56. Yeprem, NoACHAILIHIL onpeleachuie 57. llocTpoeHie npeanMAgHHOTO
MOKA3ATETA NPEI0dICHHA, ayya.

1. Manawwwuit y npenoMnedHuwd nyu HAXOAATCH B OJ-
HONH NNOCKOCTH C NEPNEHAMKYNAPOM NafeHH A

2, OTHOwWeHHE CHHYCA yrna najeHHds K CHHYCY yraa
NPpeloOMIeHHHA ECTh BEAHYHHA NOCTOAHHKHAR,

JTa BeAMYHHA HAIWBAETCA KOOI QPHUHEHTOM, HWIM NOKa3saTe-
nem npenomaeHuss BTOpoll cpegd OTHOCHTENLHO nepaoi,

Mycth (puc. 56) DE —napawowmil ayu (upywmit 8 eo3gyxe), FG —
npenomnedyud ayy (mayweit 8 soge). [lposejem H3 TOYKH E napexun
nyua OKPYWHOCTh NPOM3BOABHEM PafHycOM. 3Ta OKPYHHOCTh NEPECEYeT
nanawwuil ¥ npenoMATouMA NyYH COOTBETCTEEHHO B Toukax P u N
OnycTum u3 3THX ToYeK NepneHfukynaps Ha nuxmio CL  (nepnewguky-
NAp naneHHa) # o603HaYHM OCHOBAHHA STHX MEPNeHiMKYNAPOB COOTBET-
cTeeHHo wepe3d M w F. Torpa, cornacHo onpefeneduid, NAHHOMY BuiLue,

NnoKasaTenb npefomnedsa GyaeT pased:

Py
sini __ PE
sinr - NI

EN

A Tak Kak PE—EN, 710
sini P
sinr = N
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Takun o0pa3oMm 19 ONPENeieHtd NOKAIATENR NPENoMICHHA JIOCTATONHO
HAIMEPHTE BelluMHE nepnenpnxyaspos P w NI 0 w3aTe HX OTHO-
weHue,

Ecnn mameputs pacctosnws PH w NP wannumerposoil  nuHedkoi Ha
UEPTERS, TO MOWHO YOeauThea, uto PW—13 wx, a NF =10 ww
ChelosarentHo NOKAIATENL NPENOMISHHA BOW N0 OTHOWEHHI K BO3
VXY paBen:

FM 13 ma
NE 10 aem

MoxazaTens npenomie ua OOWKHOBEHHOID CTeKna okono 1,5,

=13

§ 2. NOCTYOEHHE NMPEJNOMIEHHOIO JI¥Y4A

[MoCMOTPHM, KdK MOWHO NOCTPOHTE APEnoMIeHHEN AVY N0 NaHHOMY
MajaloueMy Ay4y, eCiM H3BECTeH NOKAIATENb NPeRoMIeHHS,

Myets ayu DE fouc. 57), woywwil 8 Bo3fyxe, BCTPEuaeT NOBEPXHOCTL
crekna B Touxe FE. [Mposepnem ua Touxku N se OKPYIKHOCTH pagAycami,
OTHOWEHHE KOTOPHY PLRHO NOKAIATENH NPEIOMAEHHH, 3 MMEHHD: n —
=15 T. e, 0QMH pamuyc nycTh GymeT & 1.5 pa3a Oonbwe npyroro. Ma-
nanumit 1yy NepecedeT MEHsUIYID OKPYWHOCTE B HEKOTOPOl Touke «.
OnycTim B3 3TOH TOUKH NEPneHgMKyAnp, KOTOpL nepeceueT AMHNGD A K
B Touke a', a OKPYWHOCTL Oonbluero paguyca —u Touke a”, Coejunus
royxy o ¢ E u npogomkus muuw @' F, noayvuus Hanpasaedue npeno-
MASHHOro fayya fy.

JeficTENTeILHO!

af
sin Fau' — i
alk ’
#0 yron Kua’ paseH yray DAJeHHR] CRel0BATENLHO
sii a* Iy
ini . i
aE. !
g ol
IATEE HMEEM! sinkaa'=—= .
a"E

o yroa Fa"o pased yeay oFP, T. e, yroy npenomiacHua ) Clefosa-
TelbHO:

in r— vE

" a” i
Haxomum Teueph NOKa3aTelb NPeNoMISHHR 7
— sine . adE a"E  a"E
T Eine T al aFE = akF

Takns ofpaszom Hanpaslelne OPeIOMIEHHOFD Ny4a COOTBe: CTRYET YC-
NOEWID 3afiaud; CABACHATENLHO NENOMIEHHWI AyY NOCTPOEH IIPaBHALHO.

Korja nyy npejomMifseTcd NpH nepexone w3 cpeid Oofee NAOTHOR B
MEHEE [IOTHYKD, HADPHMER M3 CTEKNa H BO3AVX, TO NpefomaeHHuil nyy
CTPOHTCA TaK: M3 ToukH a’ nepecedeHns NPOLOMKEHHOrD Najakiiero
nyda gF © OKPYWHOCTBIO GONLLIErD PAagnyca ONYCKaeM MEpHeHgMKYIAp
Ha anHuo AL, nepecexkanunil MeHbWYI0 OKPYHHOCTb B TO4YKE @ H JH-
Huwy AH —8 Touke a', cocaumsnem Toury a' ¢ K. Jlunwa Fa npejpcra-
BuT CoGOl npefoMneHHud nyq.
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£ 3. NONIHOE BHY TPEHHEE OTPAXKEHHE

an MOCTPORHHKW NpefOoMIeHAOro ny4a, KOrga nay4 [OpeloMiacTods npH
nepexofe M3 cpein Gonee MIOTHOR B MeHee NIOTHYID, MOXET BCTpe-
THTHCA Chyyal, KOrfa nepnediMKkyIsp a”a He MepeceyeT OKPYHHOCTh

MEHLIIEID paguyca.
QuesniHo, TDOCTPOEHHE Mpenom-

. NIEHHOI'D NyyYa B 3TOM Cllyyae Hesoa-

s S mowno. Ecam  we nepnenavkynsp,
il AT N KacaeTcd MeHbl el OKpPYWHOCTH
[ T L B 3
o fs L _}MI iz o (pic. 58) To, COrNACHO HMANOWEHHO

-—T‘:‘ bt I1|E|_|_,| P e MY BHILC NMDABHIY NocTpocHNA, Ope

\T NOMAEHHHE nyu NofpeT oT TouKH &
)\—‘ﬂ K TOuKe a', T. €. 10 MOrpaHuuHo

NOBEPXHOCTH.
¥roa HENIHHE Jl}“‘la, COOTBETCTBY=
1o Wil STOMY NPeleIbHOMY Cayua,
58 flpicHME NOAHOTO BHYTPensero Ha2WBAETCA NpeneNbHE M }:'[‘—
OTpaMen . nom. Ha pHE},?HHa 55 BRILNHO, YTO.
s a'F 1
sSinr= i — .
a’ B n

3
Ecam ny4 WaeT u3 CTexkna B BO3QYX, TO # = _ , C/EAOBATENLHO:

2
sini = 3 Hi=—42°,

Ecnm yroa nagedus Gonbwe 42°, To OpenoMaeHus nyua BOBCE He NPO-
HexomuT. Becb coeT GyieT OTPamaTLCA OT NOBEPXHOCTH CTEKNA
Mo 3aKOHY OTPameHHn cBeTa. JTO ABAEHHE HAZBLIBAETCA NO3TOMY MO -
HHM BHYTPEHHHM OTPa®MEHHE M.

Takum ofpasom NONHOE BHYTPEHHEEe OTpPaMeHie MNPOUCXOANT, KOTa
nyu, uoywud 8 Gonee nuoTHolt cpeje, BCTPETHT MNOBEPXHOCTH Paznena

ee Co cpefoit meHee NIOTHOW, najgas noj yraom, GOnblWKM  [pPele ALHOMO
yraa.

¥
PafoTta 11. O3HaKOoMHTECR € ARJACHHEM NpeJOMAEHKE CEeTa W HafiTH 3aKoH
No KOTOPOMY $TO SBACHNE NPOHCXOIWT

MpuroToebsTe: 1) CTEKNAHHYI0 nnacTUMKy pasmepa 13 0 18 cw
(npumepHD); TakHe nnacTuHkw ynorpednswrcs B dortorpadun ana odpe-
3WBAHWA OTNEYATKOE; eClM eCTh TONCTaA CTEKNAHHAA MNACTHHKA, KOTopoi
WHOI[A MONL3YIOTCH B KayecTBe MPecca, MOMHO BOCNOILIOBATLCH €10 naa-
CTHHKA J0MKHA OWTh C NPAMOYTOAbHEMH (HE CKOWEHHHMH) Kpaamu; 2) IucT
Gymary; 3) Aee OyaaekH; 4) KapaHpjaws; 5) AMHEHKY C MHLIMMETDOBMM
geneHHAM; 6) UMPKYAbL M 7) YETHpe KHOMKM.

BunonHeHHwe patoTH

1. Haveprrte Ha dymare npamyi mmuiw AE  (puc. 59), npaxonnte
KHOMKaMi GyMary K MOBEepPXHOCTH cTona (MOBEPXHOCThL 3TA JOMWHA OuTh
YMCTaA W POBHAR) MAM K vepTewHoil nocke.
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2, MNonowuTe Ha Gymary MAacTHHKY Tag, 4ToOW pefpo ee cosmajanc
¢ nuHuell AL, a yron nnactunkm ¢ Toukodt A; nomersTe Ha Gymare
Touky I} (¥roa naactiHke).

3. Bortkuure rge-#ubynt Ha amuun AFE (y kpas nnacTikkm) Gynasky F.

4. Pacnonowuewimce Tak, 4To0W a3 HaXoAWwica oKono Gynaskm 9,
CMOTPHTE YEpe3d Hee NOsepx MIACTHHKH B HANpasleHWH yrna () BH YEH-
OHTE 3TOT Yrojd 8 ero HOpManbLHOM NOJOHEHHH.

5. Teneps, He meuss :
NONOKEHHA TNal3a, CMo-
TPpHTE Ha yroa 1) uepes
MNACTHHEY;  pPaccMoTper
€ro, MNOCTaBLTE [PYryio
6ynasky P oxono ped-
pa AdD B To#t cawmoit
TOYKE, rae suned yron [
(takum ofpasom Onaro-
HapA NPEenoMIEHH CBETa ' '
yron [ npu paccmat- 59. [pocreifwnit npubop AR onpeneacHss Nokaai-
MHHHH ero "'I'EPEE nna- TEAR NPeioMIcHiA CTeKsd.

CTHHKY KQWETCH HaMm PACIONOWEHHHM He TaMm, rie oM 8 felicTeHTelb-
HOCTI! HAXOMHTCA).
| 6. ¥Opas nnacTHHKY H Gynasku,
|

nocTpofiTe ueprew (puc., 60), a1m

oo\ Yero: coemmunTe Toukw N w P ¢ F
% H npofonknTe nuHuw PE Ha Heko-
TOpPOE PACCTOAHME; TPOBEMTE depe3
TouKy K muump EC, nepnedgMgy-

—

= R \ mapuyw Af, wakoseu nposennTe
| N My R OKPYHHOCTb C LEHTpOM B To4ke £ i
N u3 Touek M w N onycTuTe nepnew-
l / \\ | prkyaspe MEw NE& owa nuaue FDa
& EC,

| ' \ . | 7. HamepeTe no nuxerike nMHMM

Al HE | B MI w NI soamowHo TouHee.

| T P
N/ 8. BuuMCINTE OTHOWEHNE —

I N ar MR’
. TAKHM ﬂﬁpa:jum BH Y3HACTC BEIH-

' UHHY MOKA3aTENA NPeiomMIeHHa,
{ Mpumep. MycTte u3a onurTa Hai-
neHo, uto muuus MR =12 xx, anu-
60, Myw cpeta, woywnit w3 yroa IF K Ay ;
touke £ (0koao KoTopofl maxoontes s HPR NIF'=16,8 xu, IGﬂgﬂKa:!aTEﬂh
MOMEHT OMMTA 1323}, NGCAE CHOErD Npe- e
aounenis 8 Tosxe K (api nepexoze wa NPENOMAeHME cTexna ., =14

CTEKA B BO-31YX) nojiaeT & Hampaeae- n "
= : : puMenanue 1. DBauay

:1“: :ﬂ:u:‘q{: :{I ":i} fg:t?t NE?ETHH' TOro, 49T0 CHET B HAWEM ONETe npo-
N TogRH P e B XOAHT Me HA BOIQYXE B CTEKIO, &

3 M3 CTCKAA B BOIAYN, Mbl JOJHHB

MR N
B37Tb OTHOWEHHE NE  yopy @ OTHOMIEHHE  3pp -

Npruevanue 2. Buecto anHun NI o ME MOKNO HIMEPHTE AR

a
DE w PE. HMx otHowenue P PABHO OTHOWCHHID — 4. o (npoBEepLTe 31O
Ha onwte) Takus ofipazoM nocTpoenne geprema HeolazaTeabho.



9. lNponenaiitTe WTOPHYHO BeCh XON paGOTH, NOMECTHB GYNABKY B Ka
KOli-HHOYAL Npyroil Touke Ha awnnm AL

B o00HX Cnywanx AR NOKa3aTeas NPeAOMACHWA NOMKHA MOMYMHTHCH
OiIH2 W Ta We BeJHHHHA (NPHOIHIHTENLHO, NOTOMY 4TO HAWH H3IMEpPeHHs
HEeTOuH). O'rcmna JAKOH! INA BCAKOrO BelWecTHEa B Hauem cny-
Yae—j4 CTEKNa) NOKa3aTenb NPefoOMAEHHN ECTL BEAHYNHE
NoCcTOAHHA A,

B hororpagun anm M3IroTOBrEHNS OGLEKTHBOR YNOTPeOAROTCA jba
PA3MHYHEY COPTa CTEKNA, NOKalaTenh NPEeNoMIEHHA KOTOPHX MOMET ¥O-
JeGaTECH B W3BECTHLIX NPEIeNnsx, a4 HMEHHO: haAnMKTroac ¢ noKasare-
.;:e;q n]pg:mm;lemm 1.6—1,96 u KpoHraac, C noKazaTejenM [PeNOMAEHHS

=L U

§ 4 NUFJIOMAEHHE B NJOCKCNAPAJENLHON CTEKNSHHUN NAACTHHKE
NPEJOMIEHHE B NPH3IME

o cax nop mu paccmaTpueanit cayuail, KOrna CeeT NDOX0ANT H3 ONHOH
CPElW B JAPYIYH; TENEPb NEPexOiuy K TOMY CAy4aw, Koraa, npofijis M3
NEPBOit Cpenn BO BTOPYID (M3 BO3NYXAa B CTEKNO), CBET CHOBA NMPOXOAHT
B nepeyid (BO3uyX), CCJOBATENLHD, KOMMA OH NPefoOMASeTCH 118a pasa

- s P r A "' e 4G el ]
"gﬁi"'/”{;' / %—j’/x’/’f;’ i TR Jis
F o 4 e N )
S i/\//\ it

e =g, ¢ TOLT B! dug dudse: char

&1. Npeaomaenne B naockonapasieasHoi 62, TlpeaoxaeHue o npiape.
nJacTHHKE.

Hanomuum uMTATENO OBa ChHy4qas.

[lycTe nyu ceeTa NpOXOQMT 4epe3 CTEKAAHHYVI0 MIACTHHKY, OFpaHHYen-
HYI0 napannensHEmH  nnockoctami. [lpu exome B naacTunky (puc. 61)
AyY OTKAOHUTCA B W3IBECTHOM Hanpasiedyi W NoileT B CTEKNO No 3ToOMY
HOBOMY HANPABMEHHID, HO NPH BHXOME W3 NMACTHHKKW B BOIAYX Ny4 OTKNO-
HHTCA B MPOTHBONONOMKHOM HAMNPABNEHWH, MOSTOMY BHXNOJALMA W3 naac-
THHKW J1y4 GYIET UMETh TO We CAMOE HANPABNEHWE, 4TO W VY, BXOARLWMA
B MIACTHHKY, T. €. HANPARIEHUA TOMO W APYroro fyua GyayT napannenbHu,
Ho ecnepcTene TOro, MTO B CTEKAE AVH NPOWEA W3BECTHHI NYyTh N0 HOBO-
MY HanpaeneHH, BEXOIAWMA NVu OKAWeTCR HECKOMLKO CMelleHisMm, npH-
ToM Tem Gonelde, yeM TOMLIE NIACTHHKE.

Tpexrpavno#f npu3aImMoil HA3WBABTCA TENO, OrPaHHYEHHOE TPEM:
NepecekaioWMMHCH H BYMA NapannensHHEMH NI0CKOCTRAMH.

Ha pucynke 62 ¢ npasoil CTOpOHH n3olpaxena NPU3Ma; Ta Me NPU3Ma
C neBoif CTOPOHH NPEJCTABIEHA B PA3PE3E, HMMHAA TPaHb NPH3ME HAIHW-
BAETCA €8 OCHOBAZHHE M, VIO Meway ABYMA APYTHMH (COKOBMMM I'DaHA-
MUl —NPENOMANAKNIWKAM YT AOM NPH3ML.

Jlyu ceeTa nocie npenoMieHWA, KAK HaM HM3BECTHO, MNPHONH3HTCA K
NepesIMKYAAPY (KOTOPWIl MOKa3aH B BUIE NYHKTUPHOH nunum). [poxons
H3 CTEKIa B BOJAYX, Jy4 CBETA CHOBA MCNHTAET NPENOMICHHE H NPH 3TON
oTpanuTcH oT nepnexgurynupa, Takum oGpasom, nyy CBeTA OTKIOHWTCR
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