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AHHOTAUMUA

IMepen xaxabiM, K10 cobupaercst saustbest (ororpadueit,
BO3HHK2eT BOMpPOC: Kakoil BbIOparts ¢oroanmapar? Kuura
JI. 3. ByHuMOBHYa, YUHTBIBasg Pa3HOOOpa3Hble CKIOHHOCTH (O-
TOMOOHTENEH, JaeT COBETHl N0 BRIGOPY KOHKPETHOH MOJenu arf-
mapara B 3aBHCHMOCTH OT TOr0, KakOid BHI CbeMKH HHTepecyer
NM06GUTeNs: PENpOAYIHPOBAHHE, Makpo- HJIH MHKPOCHeMKa, Mop-
tperHas (ororpadus MAH CheMKa neiizaxka.

B KkHHPe pacCMOTpPeHbl SKCIJyaTalHOHHBIE CBOHCTBAa Macco-
BEIX (hOTOKaMep OTEeUeCcTBEHHOTO MPOU3BOACTBA.

OT3biBHl M 3aMeUaHHsi NPOCHM HAmpasasaTh mo aipecy: Mo-
ckea, M-51, Llsernoii Gyassap, 25, uamarenbcTso <«HckyccTBoy,
Pegakuns JauTepatypbl no ororpapuu U KHHOTeXHHUKE.

NPEOUNCIIOBUE

[Tpn nmoxkynke GoToannapata BCerjia HCNBITHIBACb He-
KoTopyio HeyBepennoctb. M 310 He cayyaiino. CoBpeMeHHblil
accopTHMeHT (oToanmapaToB HACUMTHIBAET GoJjiee Tpex Je-
csITKOB Mojeneil. Pazo6paTbess B HeM TPYAHO He TOJBKO
HAYMHAIOUIEMY, HO TIOPOil H OMBITHOMY (hOTOMIOGHTEIIO.

Kaxkoti oce groroannapar evbpars? Ha stor Bompoc He-
BO3MOXKHO OTBETHTb Cpa3y, Ha3BaB Kakylo-1H00 MOJeNb.

[Tpexe Bcero HeOOXOAUMO paccesiTb PacnpocTpaHeHHoe
Cpeay HeOoNBITHBIX JIIOAeH MHCHHe, YTO 4YeM Jaopoxe (oTo-
annapart, TeM BBIlle KAauecTBO MOJyYaeMbIX C ero MOMOLIbIO
cuuMKoB. Takoe Muenue HeBepHo. B cTommocTn (oroanna-
paTta, KOHEYHO, OTpPaxKaeTcs ero KauecTBo, HO He CJELyer
nyTath KauecTBo (oToannapara ¢ KauecTBOM (hOTOCHHMKOB.
ITocenHee 3aBHCHT HE CTOJNLKO OT (hoToanmapara, CKOJIbKO
OT TOrO, B UbHX PYKaX OH HAXOMHUTCH.

Crmemyer Tak:Ke 3HATh, 4YTO, COTJIACHO HEHCTBYIOLIMM
TEXHHUECKHM YCJOBHSAM, Ji000i (oToanmnapar He3aBHCHMO
OT €ro KOHCTPYKIMH, TEXHHUECKOTO0 OCHALLEHHSs M IeHbl 10J-
JKEH B ImpejeaX TOro Kpyra ChbeMoK, AJs KOTOPBIX OH IIPe]-
Ha3HaueH, O0ecrmeunBaTh BO3MOXKHOCTb TOJYYEHHST OTJINY-
HBEIX (POTOCHHMKOB.

BaHO TaKKe 3HaTh, YTO yHHBepCaJbHLIX (hoToammapa-
TOB, NPHTOJXHBIX a0COMIOTHO AJIf BCeX BUIOB CBEMOK, He CY-
lecTByer. TeXHHUECKHe BO3MOMKHOCTH KaxKaoro goroamnma«
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pata B TOil HJM WHO{i Mepe Bcerga orpaHnyeHsl. OTH BO3-
MOXKHOCTH OINPEAENSIOTCSI KOHCTpYKUHedl (oroannmapara H
LGJIBIM  PSOM TeXHMYECKHX XapaktepucTuk. I[losTomy,
yTOOLl MPaBHJBHO BLIOPaTL HYMKHBIH (hoToammapat, Haxo
yMeTb pa3bHpaThest B 3THX XapaKTePHCTHKAX H MOHMMATh
HX MpPaKTHYeCKOe 3HAYeHHE.

OTOMYy B OCHOBHOM M MOCBsLIEHA HAacTosas Kuura. Ee
1eJ1b — MOMOYb UHTATENI0 pPasoOpaTbCsd B aCCOPTHMEHTE CO-
BETCKHX (OTOANMapaToB M Ha OCHOBE MOJYUYEHHBIX 3HAHHUII
BbIOpATh HYXKHBIH 1711 ceGst hoToammapar.

Knura npepHasnaueHa mis HauMHAOMUX (OTOMIOOGHTE-
nei. Tleppas yacTb KHHIH NOCBSsILIEHA OOIIEMY O3HAKOMJIE-
HHIO ¢ (poToanmaparaMu: NPHHLHNY YCTPOHCTBA H AEHCTBUA
(oroannapara, Ha3HAUEHHIO €r0 KOHCTPYKTHBHBIX Y3JI0B H
MeXaHH3MOB, MOSICHEHHIO 3HAUGHHS] €r0 TeXHHYECKHX XapaK-
TepucTHK. Bo BTOpOi wacTn paccMaTpHBaeTCs acCOPTHMEHT
(oToanmapaTos, BLIYCKAEMBEIX OTEUECTBEHHOH MPOMBILIIEH-
HOCTBIO, H TPHUBOASATCS HX TIJaBHble TeXHHYECKHE Xapakre-
PHCTHKH.

YACTDL |

KAKUE BbIBAKOT dOTOAITAPATbI

CoBpeMeHHblil (oTorpapuuecKuii anmapar — 3T0 CJIO0¥K-
HBI ¥ TOYHBIH ONTHYECKHU MpPUOOp, OQHAKO NMPUHLHIHAMbD-
Has cXeMa ero oueHb MPOCTa.

doroannapat npeacTaBaser coGOH CBETOHENPOHHIA-
eMylo KopoOky (kKamepy) *, Ha mepenHeil CTeHKe KOTOPOIl
1iMeeTcss O0OBEKTHB, a Ha MNPOTHBOMOJOXKHOH — 3aJHEH
CTeHKe — KajipoBasi paMKa, 3a KOTOPOH MOMeLIaeTcsi CBEeTO-
YyBCTBUTENBHBIH MaTepuan: (oTonJacTHHKa HJIH  (oTo-
naenka (puc. 1). Tax Beirasigenyu nepsble (hoTOAanmaparsl,
nocTpoennsie Gosee 120 sner nasan. B te Bpemena B Kaue-
cTBe 00bEKTHBA NpUMeHsAJach cobuparenbHas nuH3a (yBe-
JuunuTenbHoe cTeKkao). Kak M3BecTHO, C MOMOIIBIO TaKOTO
creksaa Ha Jucre Genoil GyMaru Jierko MOMKHO MOJYYHTh
onrTHueckoe (cBeToBoe) H300paKeHHe MpPeaMEeTOB.

B uo6om coBpemeHHOM (hoTOoanmaparte Bkl Halijere Te
JKe TPH OCHOBHBIX 37eMeHTa: OOBeKTHB, CBETOHENpOHHIA-
eMylo KaMepy M KaJApOoBYIO paMKy — M 0OGHapyKHUTe COBep-
LIEHHO TaKoe e HuX pacnoJgoxenune. OT cBoero mnpejka
COBPEMEHHBbIE anmapaThl OTJAHYAIOTCs TeM, 4TO OHH Oojee
TOUHBI H OCHALIEHBI LEJLIM PSAOM CHELHAJNbHLIX YCTPOHCTB
1 MeXaHM3MOB, HMEIOIIMX pasinuHoe HasHaueHue. Bomee

* (Qororpauueckne anmnaparbl YacTo HasbBalOT (hOTOKaMepamMu
UM NPOCTO Kamepawmi,
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COBEPIICHHBI W COBpeMeHHble O00beKTHBHL Jlayke caMbiit
NPOCTOil M3 HUX COMEpPKUT He MeHee ABYX-Tpex JIHH3, a B
HEKOTOPBIX OOBEKTHBAX YHCJAO JHH3 IOXOAHMT 10 BOCHMIL

Xots1 Bce (poToanmmapaTel AeHCTBYIOT Ha OCHOBE OJHOTO
H TOFO K€ NPHHIIHNA, UX KOHCTPYKUHH BecbMa pa3Ho00-
pPasHel, a M MO BHEUIHEMY BHAY (poToammapaTthl 4acTo CO-
BCEM He MOXOXKH OJZMH Ha apyroil. Berpeuatoress ammaparthl
CKJIaJHble, C PACTATHBAIOMMMCS MEXOM, M ammapaThl »KecT-

Leemonenponuuaenas
Hamepa

Oozenmue

Puc. 1. IlpunuunuaaeHasi cxema ycTpoiictea (oTo-
rpauyeckKoro ammapara

KOM KOHCTPYKUHH pasauuHoii (opmbl. Ectb rpomosnxue
anmapatel. EcThb ammaparhl, CBOOOAHO yMellalouiuecs Ha
JajgoHn. B pykax HeKOTOpHIX J00HTeledl MOMXKHO YBHAETb
(doTtoannapatel ¢ AByMs OOBEKTHBAMH M T. M.

Eie Gonee pasHoo6pas3Ho BHyTpeHHEE YCTPOCTBO (OTO-
anmapatoB. Hapsity ¢ BecbMa CJIOXKHBIMH BBIIYCKAIOTCS
npeIesabHO TIPOCThie M NPUMHUTHBHEIE (hoToannapatel. Benen-
CTBHE 3TOTO BCE OHH HMEIOT CBOIO KJlacCH(DHKALHIO,

KJIACCHOHKAIIHSA ®OTOANINAPATOB

dororpauueckue annaparthl PasaHyaloTCs MO CAexyIo-
MM OCHOBHBIM NpH3HAKaM: 1) 1o Hasuauenmio, 2) 1Mo BHAY
npHMeHsieMBIX B HHX (pOTOMaTepHasoB u 3) no ¢opMary mno-
JlydaeMbIX HEraTHBOB.

o nasHauenuio oToammapaThl AeqsTcs Ha AMIaparsi,
npeaHa3HaueHHbIe JAJIS PA3JHUHBIX M JJIsi HEKOTOPHIX OIpe-
Jle/leHHBIX BHAOB CHEMKH — Ha arliapaThl 06uje20 HasHade-
HUSL W anmapatel CReyuarsrole,
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K uucny nepBbIX OTHOCSITCS ammapartel, NpegHa3Hauen-
Hble 17151 HIHPOKOTO Kpyra OOBIUYHBIX CHEMOK, TO eCThb TAaKHX
CheMOK, KOTOPBIE Uallle BCEro BCTPEYAIOTCS Ha NPaKTHKE
i He MpeciaefyloT KaKuX-iu0o CrnelHajJbHbIX HAayYHBIX HIIH
TeXHUYECKHX L(eMel.

OcHoBHYI0 Maccy BBITyCKaeMblX ()OTOanmaparoB COCTAB-
JISIOT annaparsl 0011ero Ha3HayeHus.

K umeny cmenpanbHBIX OTHOCATCS NaHOPAaMHBIE, CTePeo-
CKONHYECKHE W HEeKOTOphIe ApyrHe Goroanmapartsl *, ycTpoiis
CTBO M Ha3HAueHHEe KOTOPBIX NMOAPOOHO H3JI0XKEHB BO BTO-
poit yactu KHUTA (cM. cTp. 94).

Mo Buny npumeHsieMbix hoToMaTepranoB (Goroannaparsl
NOJPa3AeNSAIOTCS Ha NAQCTUHOYHble W NAeHO4Hble. BTopEIe,
B CBOIO Ouepenb, MOXKHO MOAPA3IENUTh HA ammaparsl, pac-
CUNTAHHBIE IJI51 CHEeMOK Ha MIHPOKOH MJIeHKe W Ha KHHO-
TIUIEHKe.

[TpenmyuiecTBa (oTonneHok oueBHAHBEL. OHH He JOMKH,
B TIepeBOJe Ha OAMHAKOBLIE C IJIACTHHKaMH (opMaTsl B
20 pa3 Jgerue (HOTONJAACTHHOK, 3aHMMAIOT 3HAUHTEJLHO
MeHbIIE MeCTa, UTO II03BOJIsSET 3apsaAuTh (oroammapar
cpa3y Ha 0osbllIoe YHMCJIO CHMMKOB. 3aMeHa OJHOro Kajapa
MJIEHKH JPYTHM BO BpeMs CheMKH OCYLIEeCTBJSETCS 3HauH-
TeJbHO Jierue H OwicTpee, ueM cMeHa ¢oTomnacTiHHOK. Hako-
Hel, JsaGopaTopHas o6paGoTRa MJeHOK (TIpOsBIEHHE,
(huKCHpOBaHHe, MPOMBLIBKA M Np.) NPH COBPEMEHHBIX TeXHH-
yeCKHX CpEeACTBAX ropasjao mpole, yeM obpaboTka (oToO-
MJACTHHOK, W Ja)ke He TpeOyeT TeMHOTO MOMelleHHS.

[Toutn BCce coBpeMeHHble (OTOANNapaThl — MJAEHOUYHEIE.
Wmi nmonb3yioTesi He TOJIbKO (DOTOMIOOUTENTH M PErnopTephl,
Ho u MHorue ¢ororpadsi-npodeccuonansl. OAHAKO B LEJIOM
psife caydyaeB H OCOGEHHO AJS TeXHHUECKHX CheMOK O4eHb
yI00HBI MIacTHHOUHLIE (DOTOANIAPATEHL.

Mo ¢opmary mosyyaemblX HeraTMBOB Haubosee pacmpo-
cTpaHeHbl (oToanmaparThl, pa3Mep Kaapa B KOTOPHIX PaBeH
24 XX 36 mm, 6 X6 cm u 63X 9 cm. CymecrByor ¢oro-
anmapaTel H APYrHX (OPMAaTOB, HO BCTPEUAIOTCS OHH 3HAYH-
TeJTLHO pexKe.

Ha nporszkeHun Bcefl MCTOPHH (POTOANNAPATOCTPOEHHS

# AnmapaThl Y3KOCTENHaJbHOTO Ha3HAYeHHs, Kak, HampuMmep, aspo-
thoToKaMephl, CTAllHOHADHEIE NaBHJLOHHLIE anmapaThl, CTallHOHAPHbLIE
PenpojpyKUHOHHLIE KAMEPEI, ammaparsl Ajs MHKPO(HILMUPOBAHHA, amnia-
pathl 1Js MEIMUHHCKHX IeJeii W T. I., B IIHPOKYIO TOPrOBYIO CETh
HE MOCTYMalT U B JaHHON KHHTe He paccMaTpHBAIOTCs,




KOHCTPYKTOPBI CTAapaliCh YMEHbIIHTL pasMepbl anmnaparos,
4yTOOBI clenaTh WX 0oJiee MOPTATHBHBIMH, HO HENOCTATOYHO
pa3BHTag B I[POLLIOM TEeXHHMKa yBeJHYeHHs (OTOCHHMKOB,
HEBLICOKOE KA4eCTBO OOBEKTHBOB M (poTOMATEpPHAJIOB, HAKO-
Hell, HeBO3MOYKHOCTb JOCTHTHYTh HEOOXOAHMOH TOUHOCTH
B MPOM3BOACTBE caMHX (HOTOANNAPATOB CHJIBHO IpensT-
CTBOBAJIH 3TOMY.

Ilo 1925 roma caMplMH MaJIeHbKHMH OblIH ammapaTbl
dopmarta 4,5 X 6 cn. B 1925 rogy Omaaronapsi yCOBEpLIEH-
CTBOBAHMIO IJIEHOK M pa3paboTke METOMOB MEeJIKO3epHH-
CTOrO MPOSIBJIEHHS MOSBHJIACH BO3MOXKHOCTh CO3/1aTh alla-
pat (opmaTta 24 X 36 mm u 32 cueT yMeHblIeHHs popMara
3HAUMTENBHO YMEHBbIIHTh rabGapuThl H Bec amnapara. JToT
¢opMat ocraBajCcsi HaHMEHBUIHM [0 CaMoOro Moc/JelHero
BpEMEHH, 4 HeIaBHO B JIOOHTENbCKYI0 TNpPaKTHKY CTaji
BXOJHMTh amnaparhl eule MeHbHX (opMaTOB, H MJIEHOUHbIE
(oToanmmapaTsl pa3geqHINCh Ha TPH TPYNIbl: MUHULATIOP-
Hote— 14 X 21  mm W MeHblle, MAAOPOPMATHbLE —
24 % 36 mm u unorna 24 X 24 mm u KpynsogopmarHole,
nan  wupokonaedoursle,—6 X 6 u 6 X9 cm u uHOraa
45X 6 cm.

Ho xak HHM COBeplIeHHbl COBpPeMeHHble anmapartel H Ka-
KHM OBl OTJIHYHBIM B TEXHHYECKOM OTHOIIEHHH HH OBl Hera-
THB, NPH YBEJHUEHHH KayecTBO CHHMKOB CHHMIKaeTcs: MosiB-
JISleTCsl 3epHHUCTOCTh H300pakeHHsl, CHHXKAETCs pPEe3KOCTb,
BCSIKHE MeJKHe M He3aMeTHbie Ha HeratHse JAe(eKThl —
TOUKH, MeJKHEe LApPaniHbl U T. T.— NPH yBeJHYEHHH CTAHO-
BATCS OYeHb 3aMeTHBIMH. Bce 3TH HeAOCTATKH IIOUTH He
GBIBAIOT MPH KOHTAKTHOH TedyaTH, Koraa Juct ¢orobymart
HerMocpeaCTBeHHO NpHKaanpBaercs K neratnsy. Ho doro-
OTMeYaTKH B 3TOM CJjydyae MOJYyaloTcs TOTO JKe pasMepa,
4yTO M HEraTHB, IO3TOMY TaKOH crnocob NPHMEHHM TOJBKO
K HeraTHBaM J0CTATOYHO KPyMHOTO (popmarta u yiK BO BCSl-
KOM cayuae He MeHblIe, uem 6 X 9 ca. g

HeraTisbl MEHbIINX (OPMATOB, KAK MPaBHI0, TPeBYIOT
yBeJqHyeHHst I TNPH 3TOM TeM GoJibliero, uem MeHblle caMm
HEraTHB.

BruiGop ¢oroanmapata no ¢GopmMary 3aBHCHT OT TOTO,
AyMaeTe JiM BBl B JaJibHefillleM yBelHYHBaTh CHUHMKH H B Ka-
KHX npenenax. Ecam Bac YAOBJIETBOPAT (POTOOTHEUATKII
dopmara e Goabuue yem 6 X 9 cm, Bac ycrpout oroanma-
par Jio6oro popmara, TaK Kak MpH yBeJHUeHHH CHUMKOB 110
TakuxX HeGO/bIINX PAa3MEPOB HaKe camble MaJeHbKHE Hera-
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THBHl TO3BOJSIOT TMOJYUHTh C HHX BIOJHE YIOBJIETBOPH-
Tesbuble oTneyaTkd. Ho B TakoM ciydae BaM Jy4lle BCEro
npuo6pectn annapar popmara 6 X 9 cu (nampumep, anna-
pat «Mocksa-5»). Bam Gyner He HyXeH (OTOYBEIHUUTENb
u GoabliKe KIOBETHl A5 06paboTku oTmedatkos. Bam nona-
n06sTCS KIOBETHl pasMepoM He Gosee uem 13 XX18 cm u ca-
Masi IpocTasi KOnupoBaibHash pamMKa.

Ecau Bbl MpUBBIKHETe K annapary ¥ Xopollo OBjlajeere
¢otorpacueii B 1el0oM, To Bbl HayYHTECh [AeJaaTh BIIOJIHE
XOpOLLUHE CHUMKH.

Ecau ke Bbl coGupaerech yBeJHUMBATH CHUMKH, TO Bbi-
Gop oToanmapaTa mo GopMary CTAHOBHUTCHA B MPSAMYIO 3a-
BHCHMOCTb OT BalllUX TPeOOBAHUI K KauyeCTBY yBeJHUYEHHbIX
CHHMKOB. 3[eCh HaM OCTaeTcs JHIIb elle pa3 CKasaTb, UTo
TeXHHYeCKoe KauecTBO CHHMKOB OyJaeT TeM Bbillle, ueM
KpynHee GopMar annapara, Tak Kak HeraTHBbl OyayT mnoi-
BepraThCsl MeHbllIeH CTENeHH YBeJHueHHs.

Uro KacaeTcsl KOHCTPYKUMH anmnapaTtoB, TO OHH YPEe3Bbi-
yaiino pasHooOpa3HBl M amnapaTthl B 3TOM CMbICJe He MOJ-
[Al0TCsl UeTKoH Kaaccubukannu. MoxKHO CKasaTb, UTO KOH-
cTpyKIHil (oTOannapaToB POBHO CTOJNBLKO, CKOJIbKO Cyllle-
CTBYOT pas/JUUHBIX MOJeNel, TaKk Kak Kaxknas HoBas MO-
[eqb annaparta KOHCTPYKTHBHO BCEria 4eM-TO OTJIHYAETCH
OT BCeX IPYTHX.

Ha mo6om (otoanmapate Bbl YBHIMTE MHOMKECTBO Pa3-
AHYHBIX Haxamuceil, 6ykBs, Wndp ¥ wkaa. [JocTaTouHO OMBIT-
HOMY UeJOBEKYy B3TVIIHYTb Ha HHX, M OH COCTaBUT MOJHOE
npejcTaBJeHHe 0 KauecTse (oroannaparta W O MHOTHX €ro
SKCTyaTallHOHHBIX cBofcTBax. Ecam Ke Bbl He 3Haere
YCJIOBHEIX 0003HAYeHHH, MPUHATHX B (OTOANMaparocTpoe-
HHUM, TO JOJATO OyneTe BCMAaTpPHUBAThCS M BUMTLIBATLCSA B 3TH
HamMucH, GYKBbI, LIKAJBl M OHH HHYEro BaM He CKaxKyT.
He nomoxker BaM W TpHJIaraeMas K Kaxjaomy Goroanmna-
paTy WHCTPYKIHS MM KPATKOE OMHCAHHE.

Bor, nmampumep, ABa YCJOBHEIX 00O3HAYeHHs, KOTOpbIE
BBl IIpOYTETE HA OObeKkTHBE ammapata «MockBa-4»: «l :4,5»
u «F =11 cu». TlogoOHble o06o3HaueHHsi BCTPETATCA Bam
Ha OOGBEeKTHBAX H BCeX Apyrux amnmaparos. Uto oHu o3Ha-
yalT?

JIsisi HEONMBITHOTO 4YeJOBEKA POBHO HHYEro, a MEXIy
TeM 5TO OYeHb Ba¥KHble 0003HAUEHNs, XapaKTepH3ylollHe
OCHOBHDLIE CBOHCTBA 0ObeKTHBAa M Beell Kamepnl. Bes Hux
HEBO3MOIKHO OLEHHTb H MpaBHJAbLHO BbIOpaTh (horoanmnapar.
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OCHAUIEHHE COBPEMEHHBIX ®OTOAINAPATOB

Kak yxe Gblio cKasaHo, coBpemenHble (poToanmapathbl
CHAGKEHBI LeJbIM PAAOM Pa3NHUYHBIX YCTPONCTB U MeXaHU3-
MoB. Kpome 00bekTHBa, CBETOHENPOHMUAEMOil KaMepbl M
KaapoBOH paMKi B KaxaoM (oroanmapare uMelOTCH:
3aTBOp, BHAOHCKATENb, YCTPOHCTBO /IS HABOAKH 00HEKTHBA
Ha pe3KOCTb, MEXaHU3M NEPEeIBHIKEHHS IMJIEHKH.

Ho texnuueckoe ocHalienne cOBpeMeHHBIX (hoToanmapa-
TOB 3THM He oOrpaHHuuBaercs. B pasauuneix Mopeasx
MOXHO OOHApyXKHTb €Ille MHOXKEeCTBO Pa3Ho00pasHbIX 10-
TIOJIHUTEJIbHEIX YCTPOHCTB M MEXaHM3MOB, HMEIOIHX IIeJbI0
YTOUHHTL paboTy (oroanmnapara, 06JErYuTh €ro npuMeHe-
HHEe WJIH cllelaTh €ro Kak MOXKHO Gosiee yHHBEPCAJbHBIM.
Ciona BXOAAT: aBTOCIYCK, CHHXPOYCTPOHCTBO, 3KCIO3HIIHOH-
Hasg 1iKana, IIKaza rIyOMHBl  Pe3KOCTH, IHONTPHIHOE
YCTPOHCTBO, KJIHHOBOE YCTPOHCTBO, SKCIOHOMETP H MHOTOE
Ipyroe.

OBBEKTHBBbI

O6bekTHB — BaxKkHas YacTb anmapara. On CO314€T OITH«
HECKoe Hsoépameﬂue Ha TOBEPXHOCTH CBETOUYYBCTBHTEJ/b+
HOro mMartepuaJa. Ot KauectBa 3TOrO naoﬁpax{eﬂm 3aBHCHUT
Ka4eCTBO IOJay4YaeMbIX (I)OTOCHHMKOB.

PazanunbiM 1o KOHCTPYKIIHH 00beKTHBAM IMNpUCBAUBAIOT

pasHooGpasubie Hassanua: «Mugycrap», «lOnurep», «Ie<

anoc», «Opuon» u T. 1.

Haspauus 31 06p4HO He COZEPIKAT KAKOTO-THOO OMpes
NEJIEHHOTO CMbICIa M HE OTPAaKAIOT ONTHYECKHX CBOCTB
00BEKTHBA.

OOGbekTHB COCTOMT H3 0NPABbL U YKPENJeHHHX B Heil
Aun3. Mexay nuH3aMu nomeuaercs duappaema — ycrpoii-
CTBO, C TOMOIIBIO KOTOPOTO MOMKHO H3MEHSTh pa3Mephl
delicreytowyeeo (TO €CTb NPOMYCKAIOLIEr0 CBET) OTB8epPCTUA
00bEKTHBA.

Onpasa o6ecneunBaeT 3aJaHHOE pACUETOM B3AHMHOE
pacrosioxKenue JuH3 B 0OBEKTHBe, PeI0XpaHSeT HX OT CMe-
IIEHHs] M 3allHUIAeT OT MeXaHWYeCKHX MHOBpekKAeHHIl.
B ompaBax MHOTHX COBEKTHBOB HMeercsi (OKYCHPOBOUHOE
VCTPOHCTBO, TO3BOJAIONIEe MepeMelmaTs 00BEeKTHB BILOJb
ero ontHueckoil ocu. MHOTHE ONMpaBbl cHAGKEHB! CHEHab-
HBIM YCTDPOHCTBOM, MeXaHHYECKH CBA3BLIBAIONIHM ONPABY C
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nanbaoMepoM. C 3THMH yCTpoficTBAMH Mbl B JafbHeillieM
o3HakoMumcst Gosee 10ApOOHO.

Jiuuszsl. CospeMmeHHBle OOBEKTHBb (TaK HasblBaeMble
AHACTUTMATHI) COJEPIKAT OT TpeX A0 CeMH-BOCbMH JIHH3.
Jlume B CaMBIX TIPOCTHIX, AETCKHX (oToammaparax erie
BCTPEUAIOTCA [ABYXJIHUH30Bbie 00HEKTHBHL.

B o6bekTHBAX BCTPEUalOTCs JIMH3BI CaMbIX Pa3HooOpas-
HBIX THIOB M BH/JOB. Bce OHM HM3TOTOBJIEHBI C BeJHYaHIIei
TOYHOCTHIO U C TAKOH JKe TOUHOCTHIO YCTAHOBJEHBI B ONPABE.

Jnagparma, Kak GbLIO CKa3aHO, MO3BOJsSET B HEOOXO-
AMMBIX CIydyasix H3MEHSTh, a TOUHee, yMeHbIIaTh AEHCTBYIO-
liee OTBEpCTHE 00BEKTHBA.

s—

W
\

Puc. 2. Mpucosas auadparma

B coBpeMeHHBIX OOBEKTHBAX MpPHMEHSETCS TaK Hasbl-
BaemMasi upucoBas nuagdparma (puc. 2). OHa cocTtouT H3
HECKOJbKHX TOHKHX CTAJbHBIX JIEMECTKOB MAYrooOpasHoil
(hopMBbl, PaCIOJOXKEHHBIX IO KPYTy M YacTHUHO HAXOAALIMX
oauH Ha apyroi. Ilpu noBopore mpuBoga auadparmel (pbl-
yaxKKa JBHXKKA HJIH pPH(JIEHOro KOJbLa, ONOSICHIBAIOLIETO
00BEKTHB) JIEMECTKH MOBOPAYMBAIOTCH, CXOAATCH K LEHTPY
H yMEHBIIAIOT JeHCTBylollee oTBepcTHe oOBeKkTHBA. [IpH
3TOM OTBepcTHe auadparmer coxpaHser ¢opmy, OIH3KYIO
K KPYry, H BCeria pacnoJoKeHO B LleHTpe 0ObeKTHBA.

Kax et 00beKTHB 00/afaer HEKOTOPO# eayburol pes-
KO u306pascaemo2o npocTParcT8a — CBOUCTBOM, ITO3BOJISIO-
MM TMOJYYHTh Ha OJHOM CHHMKE pe3Koe MH300pakeHHe
IIPEAMETOB, PACHOJOXEHHBIX Ha pa3HOM pacCTOAHHHU OT ¢o-
Toanmapara.

Fny6una pesako m3o6pa>kaeMoro INpOCTPAHCTBA 3aBHCHT
OT LeJIOr0 psiga (pakTopoB, B UHC/AE KOTOPHIX CYIIECTBEHHYIO
pPOJIb UTPAIOT pa3Mephbl JeHCTBYIOLIEro OTBEPCTHSI OO0bex-
TuBa. UeM MeHbHIE 3TO OTBepcTHe, TeM O6oJblie Tay6HHA
pesko H306parkaeMoro MpOCTPaHCTBA.
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HeiicTBue auaparMbl COCTOMT MMEHHO B TOM, YTO,
yMeHblIast JeHCTBYIOLIee OTBEPCTHE 0ObEKTHBA, OHA YBEJH-
YHBAET MVIyOHHY Pe3Ko H300pakaeMoro mpocTpaHCTBA.

B oTmenbHBIX CpaBHHTENLHO peIKMX CcayuasX, Hamp-
Mep, Korja cbhbeMKa IPOH3BOAHTCS NPH OYeHb SIPKOM COJI-
HEYHOM OCBelleHHH, Ha (OTONIEHKAaX OYeHb BHICOKOI CBe-
TOUYBCTBHTEJIbHOCTH AHA(parMa HCMOJb3yercss Tak e, Kak
CPEACTBO yMEHbUIEHHS KOJHYEeCTBA CBETa, MPOXOASILEro
yepe3 OGBEKTHB, C Ledbio H30ekKaTh NepeaepIKKH.

KauecTBo H Texuuueckne BO3MOMKHOCTH thotorpapuye-
CKOTO OOBEKTHBA OMPENEeNsIOTCS PsiIOM XapaKTepHUCTHK, M3
KOMX OCHOBHBIMH SIBIAIOTCA: N1aBHOE (DOKYCHOE PacCTOSTHHE,
yIoJl H300paKeHust M CBETOCHJIA.

lnasHoe okycHoe paccTosiHMe M yrom H30GpaKeHus.
Ecan nmponycruth uepes oGbekTHB mnyuox Jayued, mapas-
JIQJIbHBIX €T0 TVIaBHOH OMTHYECKOH OCH *, TO Jydn 3TH cobe-
pyTCsl MO APYTyl0 CTOPOHY OT OOBEKTHBA B OAHY TOUKY,
JIeXKanylo Ha Tol ke ocH (puc. 3). Ata TouKa HOCHT Ha3Ba-
HHe TJIaBHOTO (oKyca 00beKTHBA, a PACCTOSIHHE OT Hee 10
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T1aenoe donycuoe paccmonnue

Puc. 3. T'maupiii (oKyc M ruasHoe (okychoe
paccTosiiie OOBLEKTHBA

00beKTHBA (TOUHee N0 3ajHEH TJIaBHOW TOYKH, OOBIUHO Ha-
XoAsiueiics BHYTPH OOBEKTHBA) HA3bIBAETCS 2AABHLIM (DO-
KYCHbLM paccTosiHuesm 06beKTHBA.

I'naBHOE okycHoe paccTosinue 00beKTHBa 0603HauaeTcs
Ha oObekTuBax OyKBOW F u Bbipaxaercs B cm (MHOrAa
B mm). Hanpumep: F=5 cm nnn F = 50 mm **,

* I'naBHOIl ONTHYECKOIl OCbI0 OGBLEKTHBA Ha3hiBaeTcs BOOGpazkaeMas
npsAMas, npoxoasiias yepes LEHTPbl BCEX €r0 JIHH3,

#* Crneanyer HMMeTb B BHAY, uT0 GyKBOii F ruasHOe (hoxycHoe pac-
crosinne 0603Hauaercs TOJALKO Ha caMux o6bekTnBax. B (ororpaduueckoii
ONTHKE W JuTepaType OHO oGo3nauaercst Gyksoii f, a Oyksoii F 0603na-
yaercsl raaBHbii (okyc (Touka).
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Or BeMUUHBI NIABHOTO (POKYCHOTO PACCTOSIHHS 3aBHCHT
MacTab 1306pakeHus, naBaeMblil OGBEKTHBOM: OH MPSMO
nponopunuoHaneH ()OKyCHOMY pacCTOSIHHIO OObeKTHBa. Ta-
KHM 00pasoM, NpPH MNPOYHX paBHBIX YCAOBHAX CheMKH
OOBEKTHB C TJIABHBIM (HOKYCHBLIM PaCCTOSTHHEM, Hanmpumep,
10 ¢m pacr nsoGpaxkenne B Macwutabe, B ABa pasa Goib-
eM, 4eM OGBEKTHB C TJIaBHBIM (DOKYCHBIM PacCTOSHHEM
B 5 CM.

Onnako 3HaueHHe TJIaBHONO (DOKYCHOTO paccTOSHHA
HeJb3s pPacCcMaTPHUBATHL TOJBKO B 3TOM cMbicie. Ero Hamo
paccMmarpuBaTh B CBfI3H C
(opmaTom anmapara, AJs Ko-
TOPOro 0OBEKTHB TpeAHAa3Ha-
yedH. HHBIMH conoBamu, Aas
NpaKTHKH BayKHO 3HATb OTHO-
leHHe (OKYCHOTO pPacCTOSIHHS
K (opmaTy Kaapa HIH K €ero
anaronanu. M3 storo orHorre-
HHS BbITeKaeT JApyrasi Xapak-
TepUCTHKA OO0BEKTHBA — Y204
u3obpagicerus, TO €cTb Yrod,
MO KOTOPBIM 00BEKTHB OXBa-
THIBAET thoTorpacupyemoe
NPOCTPAHCTBO.

Harnsnnoe npeacrasnenne  Puc. 4. Takum cnoco6oMm MOKHO
00 yrje nzobpaxKkeHus 00beK- 0"Peﬂe-’l"TgMz;‘;ﬂBa"3°5Pa>Ke“"ﬁ
THBA MOXKHO TOJYYHTh, TO-

CTPOHUB paBHOOENPEHHBIH Tpe-

YrosbHUK (puc. 4), y Kotoporo ctopoHa AB paBHa nuaro-
Hanu Kaapa, a Ouccekrpuca CD mporuBoJexallero yraa
paBHa TJaBHOMY (DOKYCHOMY paccTOSIHHIO 00DbeKTHBA. YT0J
ACB n 6yner yriaom u3o6pakennsi 00bEKTHBA.

OnbiToM ycTaHOBJAEHO, 4TO HauGosee YAOGHBIMH 14
NOAAaBJAIONIEr0 OOJbIIMHCTBA (poTOrpauuecKHX CheMOK
SIBJSIIOTCA  OOBEKTHBBI, (POKYyCHOE pacCTosiHHe KOTOPBIX
paBHo uau OMM3KO K AuaroHanan (opmara doroammapara.

Yroa n300paKeHusl TaKUX 00bEKTHBOB HAXOAUTCA B Mpe-
nenax ot 45 no 60°. B dororpaduueckoil ontuke oHM HA3bi-
BalOTCsl HOpmaabHoimy. VIMEHHO TaKHMH OObEKTHBAMH, KaK
0CHOBHbIMY, CHAOalorcsi Bce oroanmaparel. [lockoabky
e anmapartbl OBIBAIOT pa3HbIX (JOPMATOB H, CJAE10BATE/]b-
HO, AMATOHANM KaApPOB B HUX PA3JIHYHBLI, TO HOPMAJbHBIMH
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NIt HUX SABJAIOTCSA OOBEKTHBBI C COOTBETCTBEHHO Pa3HBLIMHU
(hoxyCHBIMH paccToaHHAMH (Taba. 1).
TaGanna 1

DoKycHBIE PACCTOSIHUSI HOPMAJbHBIX 06HEKTUBOB
HAJs1 (hoToannapaToB pasHEIX (OPMaTOB

®opuar horoannapara | POKYCHOe paccrodnne
B CM HOPMaJbHLIX 00bEKTHBOB

B (M

2,4 3,6 4,5—5
66 75 ~=8
69 10,5 — 11
9% 12 13,5 — 15
13< 18 21 —23

Takum o6pas3oM, (OKyCHble pacCTOSHHS OGBEKTHBOB B
pasnuuHbIX 7O ¢opMarty ¢oroanmaparax pasaHdHbl, HO
YVl H300paxKeHHuss y HUX MOUTH PaRHbI, BCJEIACTBHE UEro
NpH CbeMKe C OAHOTO M TOrO e paccTosiHus (oToamnma-
paTel pasHbIX (oOpPMATOB NAIOT H300paXKeHHS B PAasHBIX
Macumitabax, HO FPaHHUbLI OXBATBIBAEMOTO MMM MOJA Y HHX
oanHaxosel (puc. 5). He cieayer nostomy mymats, uto uem

Puc. 5. Cunmku, caenannbie (oro-
anmapataMu pasHbIX (opMaToB:

A—obvekTHB ¢ F=10,5 cm;
L5—oGbekTiB ¢ F=D5 ca

oosabme (opmar anmapara, TeM Oojbliee IMOJe OH OXBATHI-
Baer npu cbemke. KpynuodopmarHble amnmaparbl gaioT
n300parkenne JHIIb B OosiblieM MaciTate.

Ceetocuna. [log cBeToCcH/ION HMeeTcss B BHAY CHOco0-
HOCTb O0BEKTHBA JaBaThb Ha (POTOMJIACTHHKE HJH TIIEHKe
uzobparkenne GoJblieH WM MEHbIIEH OCBeUleHHOCTH. ITO
O[HA M3 BAXKHEHIIHX XapaKTepHCTHK 00bEKTHBA.

Ceerocura 06BeKTUBA NPAMO RMPONOPYUOHANbHA KBAO-
pary Ouamerpa e20 OeilCT8YIOWe20 OTEEPCTUsL U 00pPATHO
NPONOPYUOHANLHA KBAOPATYy e20 2AaBHO20 (POKYCHO20 pac-
CTOAHUSL

OpHako AAd YNPOLIEHHA BBIPAXKEHHS CBETOCHJBL TOJb-
3YIOTCSl TaK HAa3BIBAEMBIM OTHOCUTEAbHbLM OT8epPCTUeM, KOTO-
poe mpejacTaBJseT OTHOLIEHHe AHuaMerpa JAeiCTBYIOIIETO
oTBepCTHsl 00bEKTHBA K ero (hOKyCHOMY PacCTOSHHMIO.

Hanpumep, ecnn MakcHMaJbHBIH AHAMETDP HAEHCTBYIO-
LIEr0 OTBEPCTHsI 00BEKTHBA paBeH 3 ca, a raaBHoe (DoKyc-
Hoe paccrosHue 13,5 ¢, TO OTHOCHTEJNbHOE OTBEPCTHE 3TOr0
oO0bekTHBa Oymer paBHo 3:13,0=1:4,5. B takom Buue
OTHOCHTEJIbHOE OTBEpCTHE H 0003HA4YaeTcs Ha omnpaBe 00b-
extnBa *. MIHBIMH cJOBAMH, BeJHYHHA OTHOCHTEIbHOTO OT-
BEPCTHS MOKAa3bIBA€T, BO CKOJbKO pa3 TIJaBHOe (OKYyCHOE
pacctosHue oObekruBa 0oJblle AHaMeTpa ero MaKCHMalb-
HOTO JelCTBYIOIIET0 OTBEPCTHUSI.

TaxkuMm oOpas3oM, HAHOCUMOE Ha ornpaBy 00BEKTHBA 000-
3HAUEHHE XapaKTepH3yeT CBETOCHIY OO0BEeKTHBA, HO YHC-
JIGHHO ee He BeIpaykaer. HeBepHO mO3TOMY TOBOPHUTL: CBETO-
cuna oobektuBa | :4,5 wan 1:3,5. IlpaBuabHO TOBOPHTE:
oTHOCHTeNbHOE oTBepcTHe oObekTHBa 1:4,5 wam 1:3,5.
OnHako TpPH CpPaBHEHHH CBETOCHJ [ABYX OOBEKTHBOB BeJH-
YHHAMH OTHOCHTEJbHBIX OTBEPCTHH MOJb30BATbCS HEIb3S.
Ilnsi 3TOTO CjenyeT cHayana BO3BECTH B KBAApPaT BeJHUHHEI
OTHOCHTE/NbHBIX OTBEPCTHIl CPABHHBAEMBIX OOBEKTHBOB, a

* Ha HeKoTOpbIX O0OBEKTHBAX B MOCJAGAHEE BPEMs JaeTcsi COKpa-
leHHoe 0603HaUEHHE BEMMUHH OTHOCHUTENLHOrO OTBEPCTHS H (DOKyCHOro
paccrosinug. Tak, nanpumep, Ha o6bektnpax «lOnurep-8» MOXKHO BCTpe-
THTb Takoe obo3Hauenue 2/;. OGo3HaueHue HMeeT BHI APOOH, OJHAKO
Huuero obuiero ¢ apobeio He umeer, Llndpa 2 cokpaumento oGo3znauaer
oTHocuTesbHOe otBepetue 1:2, a undpa 50 — Benununny QokycHoro
paccrosinst B Muasnumerpax. IlogoGHoro posma cokpaineHnbie 0003Ha-
ueHus MOYKHO BCTPETHTh Take B (hoTonuTepatype, B IpeficKypaHTax
M Karajorax,
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3ateM OoJbllee M3 MNOJYYEHHBIX YHCEJ pa3JeJuTb Ha
MeHblIee. - .

Tak, nampumMep, ecan OTHOCHTENLHOE OTBEPCTHE OAHOTO
obbektnBa 1:2, a npyroro 1:4, To:

Il 2. 1 2—1.—1—
(3 (2~

TO €CTh MepBbid 00BEKTHB CBETOCHJbHEE BTOPOrO He B JBA
pasa, KaK 3TO MOXKEeT N0Ka3aThbCs Ha NepBblil B3MVIAL, a B
yeThlpe.

Eule cpaBHHTeNbHO HefaBHO OGBEKTHBBI C OTHOCHTEJb-
HBIM oTBepcTHeM 1 :4,5 cuuTanyich BHICOKOCBETOCHILHBLIMH,
B HaCToOsillee BpeMsl TaKas CBETOCHJA CUMTAEeTCsl yxKe He-
6onbuioil. OTHOCHTENbHBIE OTBEPCTHS COBPEMEHHBIX 00b-
eKTHBOB y:Ke mocturau |:2; 1:1,5.

CpaBHHB O0beKTHB, HMEIOUIHH OTHOCHTENbLHOE OTBEPCTHE
1:2, ¢ 00bEKTHBOM, HMEIOUINM OTHOCHTEJIbHOE OTBEPCTHE
1:4,5, MOXKHO YBHAETb, UTO MEPBBLIH U3 HHX B MSITh C JHIL-
HHM pa3 CBETOCHJbLHEE BTOPOTrO.

ITpakTHyeckoe 3HaYeHHe CBETOCHJLI OOBEKTHBA OYeHb
Beq1iKo. UeM cBeTocH/bHEe OOBLEKTHB, TeM MpuUromHee (HhorTo-
annapar AJs CbeMKH TpH HeOJaronpUsITHEIX CBETOBBIX
yeioBusiX. CBeToCH/IbHblE 00BLEKTHBLI TO3BOJSIOT (hOTOrpa-
¢upoBatb npu Gosee caabOM OCBEUIEHWH HJAH c GoJee Ko-
pOTKOii BEIAEpXKKOH, IIpenmyniecTBa 06bEKTHBOB ¢ GOJbILIOI
CBETOCH/JION HACTOJLKO OUYEBHAHBI, UTO He TPeOyIOT TMosicHe-
HUIi, HO BMECTe C TeM TOrOHsI 3a BbLICOKOW CBETOCHJON a-
Jieko He Bcerjga GblBaeT ompaB/aHa.

Ilpeskne Bcero He cjefyeT MPHMHUCHIBATH CBETOCHILHOMY
00BEKTHBY KaKHX-THOO 0coObIX CBOHCTB. Bblio OB O1INO-
KOHl TpeirnoJiarath, YTo 4yeM OOBEKTHB CBETOCHJbHEe, TeM
BBILIE TEXHMYECKOe KayecTBO IOJYyYaeMbIX (hOTOCHHMKOB.
HaoGopot, mpu CbeMKe CBETOCHIBHBIM OOBEKTHBOM C MOJ-
HeiM  (HauGOJBIIMM) OTBEPCTHEM auadparMbl rayoHHA
pe3ko H3o06paXkaeMoro IpPoCTPAaHCTBA yMeHblnaercs. Poro-
rpatuyeckye ChbeMKH DEIKO MPOH3BOASTCS MPH MOJHOM OT-
BepcTHH o6bekTHBa. IlouTH Bcerma- oGbexTHB mnadparmu-
PYIOT, TO €CTb MCKYCCTBEHHO YMEHLLIAIOT €ro CBETOCHJY,
yToObl OGecneyuTh TpebyeMmylo rayOHHy pesKoCTH, TaK Kak
HeoOXOAMMOCTb B 3TOM BO3HHKAeT Ha MNpaKTHKe 3HauH-
TeJqbHO yalle, ueM HeoOXOAMMOCTH CcHHMATh NpPH Caabom
OCBEILleHNH MJIH C OYeHb KOPOTKOil BbimepIKKOIl.
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Caenyer TakiKe CUMTATbCSl M C TeM, 4TO BbICOKOCBETO-
CHJIbHBIE OOBEKTHUBbBI CJAOKHBI MO YCTPOHCTBY, 4 MO3TOMY H
OYEHb JOPOTH.

[TockonbKy auadparmupoBaHue yMeHbLIaeT AeHCTBYIO-
lee OTBEPCTHe, a CJeJoBaTe/NbHO, H CBETOCHJY O0ObeKTHBA
H BBbI3bIBAeT TAKUM 06pa3oM yBeJHYeHWe BbIAEDIKKH, Heob-
XOAMMO HMETh KaKylo-TO pacyeTHYIO IIKaJsy, KOTopas Mo3BO-
Jsya Obl TOYHO OMpPENeNsiTh, HACKOJNBKO CJleayeT YBeJHYHThb
BHIIEPIKKY TPH yMEHbLIEHHM OTBEpPCTHsS Aua(parMbl Ha Ty
WM HHyI0 BennunHy. Ha Bcex oObeKTHBAX Takas IlIKaja
umeercsi. Ona cocrouT M3 psiga JeseHHi, 0603HaueHHbIX
OOBIYHO CJAEAYIOUIHMH LH(ppaMu:

AR G SIS o I 16522 1 a w2 \

Ha HEKOTOPbIX 00BbEKTHBAX BCTpeyaeTCcsa HECKOJbKO
HHag 1uKaJa:

IR R Tl S AR G )8 S TR Y [

Ilndpsl 31HX mWKan 0603HAYAOT 3HAMEHATENH OTHOCH-
TEJNbHBIX OTBEPCTHIl OObeKTHBa NpPH AHadparMHPOBAHHH,
a pacrnoJsioXKeHue IeJeHHH LIKanbl auadparmMsl BbIOPaHO
TaK, 4TO NMPH Nepexofie OT OMHOTO JeJeHHs K APYyromy, psi-
JOM CTOSILLEMY, CBETOCH/IA 00OBEKTHBA, a C Helo U Tpedyemas
BbIIEPIKKA H3MEHAIOTCSl B /BAa pasa *, uTo, KOHEUHO, npeji-
craBaser OoJblupe yno6cTBAa B Nepecyere BHIAEPIKKH IPH
HI3MEHeHHH OTBepPCTHA AHadparmbl.

IMpoceeriaenHbie 00beKTHBBL. OGBLEKTHBB COBPEMEHHBIX
(oToanmapatoB HMelOT (PHOJETOBYIO okpacky. Moxer mo-
Ka3aThCs, YTO CTEKJIO, H3 KOTOPOTO M3rOTOBJEHbLI HX JIHH3BI,
okpaileno. B peiictBuTenbHocTH 310 He Tak. IlocMorpure
CKBO3b TaKkoil OOBEKTHB, M Bbl He 3aMeTHTe HHKaKOW
okpacki. O6BEKTHBBI KaXKyTCsl OKPAIIGHHBIMH TOJBKO B OT-
pakeHHOM OT HHX cBeTe. Takume OODBEKTHBBI HA3BIBAIOTCS
npocserieHHbIMH. CHUMKH, TOJyYeHHble C MOMOLIbIO IPO-

#* Merimouenne coCTaBasior nepehie ABa AeJeHHS LKajbl HEKOTOPBIX
OG’b(‘KTHBOB, Hapymiaiouine 3sTo npasiJo,
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CBeIIeHHBIX OO0BEKTHBOB, OTJIMYAIOTCA OoJiblleil YHCTOTOI
TOHOB U MOBBILIEHHOH KOHTPACTHOCTHIO, Gosee OJM3KOH K
KOHTPACTHOCTH 00beKTa CchbeMKH. Heckompko moBbilIaeres
1 s(@ekTuBHAsA CcBeTOCHJIa OODBEKTHBA. ¥iKe A0/ITOe BpeM:
BCE COBETCKHEe OOBeKTHBHI mpocserasiorcs. Ha ompasax
TaKHX OOBEKTHBOB KPOME MPOUMX MaHHBIX MPOCTaBJIAETCS
oyxsa I1 kpacroro 1era. OTCyTCTBHE 3TOi OYKBBI U HHTEp-
(epeHIHOHHOl (HHONETOBOI OKPACKH YKAa3blBaeT Ha TO, YTO
00BEKTHB BBIMYIIEH JaBHO.

CmeHHBble 00DbeKTHBBL. Kpome HOPMAabHLIX O0BEKTHBOB
OTeNBHO OT (POTOANNAPATOB BBIMYCKAIOTCA 00BEKTHBBI, 3Ha-
YHTEJBHO OTJHYAIOMIHEeCs OT HOPMaJbHEIX BeanuuHaMn (o-
KYCHEIX PACCTOAHHH W yrioB uaoGpaxenus. Takue 00b-
eKTHBLI TPHMEHSIIOTCS B3aMeH HOPMa/bHLIX TOJLKO B OT-
NeNbHBIX Caydasix — IS PelleHHss TeX M/JAM MHBIX TeXHHuye-
CKHX WJIH TBOPUYECKHX 3a1ay, MO3TOMY HX HAa3bIBAlOT CMEH-
HBIMH.

B 3aBucuMocTH OT yria H3o6pazkeHus H BeJHUHHBI IJ1aB-
HOTO (POKYCHOTO PACCTOSHHS CMeHHble 00BeKTHBBHI JAeJATCA
Ha IMHPOKOYTOJbHEIE H JJIHHHO(DOKYCHBIE.

IllupokoyeoabHoIMU HA3BIBAIOTCS OODBEKTHBLI C YIIOM
n3obpaxkennsi Gosee 60° 1 ¢ COOTBETCTBEHHO KOPOTKHM (po-
KyCHBIM pacCTOsiHHEM. IDTH OOBEKTHBHI OXBATHIBAIOT TPH
chbeMKe OoJjblinee mnoJge (oTorpadpupyeMoro IpocTPpaHcTBa
1 faloT u300paxeHHe B MeHblleM Maciitade, yeM HOPMaJlb-
nple. Cpel HHX BCTpeualoTcss 0OBEKTHBEI C YIVIOM H300pa-
skenusi, gocruratomum 100 u Gosee rpaaycos.

J AuHHOGOKYCHOIML HA3BIBAIOTCS O00BEKTHBEHI, (DOKYCHOE
paccTosiHie KOTOPHIX 3HAUHTeNbHO GoJiblle AHATOHAJM pac-
YeTHOr0 Kajapa, a yroJa u3obpamkeHuss He mpesbimaer 30°.
Cpenyn ATHHHO(OKYCHBIX MMEIOTCS TaK HasbiBaeMbie TeJe-
00BeKTHBLl ¢ (hoxycHbiM paccrosiniem B 10—20 pas Gosb-
IIUM, YEM Yy HOPMAaJbHBIX.

Takue 00beKTHBBI OXBATHIBAIOT MPH ChEeMKEe 3HAUHTEIbHO
MeHbIee roje GoTorpadupyeMoro npocTpaHcTBa, HO AAIOT
u3obpaxenne B GosblieM maciuraGe.

Harasanoe mpefcraBjienue o pabote CMeHHBIX 0GBEKTH-
BOB [alOT CHHUMKH, MpPHBEIEHHbIe HAa puc. 6. Bece oHH GbLIM
cllesiaHbl OJHMM M TeM Ke MajaohopMaTHBIM anmnapaTom
¢ ONHOH ¥ TOH K€ TOoUKH. MEHSIHCL TONbKO OOBEKTHBHL

Cneayer 3HaTb, 4TO NMPHUMEHEHHe CMEHHBIX OOBEKTHBOB
nomyckaior He Bce (oroannapatel. M ecan BBl cobupaerecnh
B najbHelIIeM 003aBeCTHCh TAKUMH 0GBeKTUBAMHU, BAM MU
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BhIOOpe (poToannapata HeoOGXoAMMO YOeAHTbCST B TOM, UTO
OH JomycKaeT NpUMeHeHHe CMeHHbIX 00beKTHROB. (CM. omn-
CaHHe anmnapaToB BO BTOPOH 4YacTH KHMTH.),

Puc. 6. CHHUMKH, CHeJaHHBIE OJHWUM H TeM XK€ almapatom ,,30p-
KHii-4“ ¢ OJHOII W TOI X€ TOYKH, HO Pa3HBIMH  OOBLEKTHBAMM:

A—o06beKkTHB ¢ F=3,56 cM; B—o0beKTHB ¢ F—=5 ¢M; B—O0GBEKTHB C
F=8,5 cm; I'—o6bekTuB ¢ F=13,5 cm 1

[IpuoGperass Kakoii-1160 CMeHHBIT OOBEKTHB, HEOGXO-
JUMO HMETh M NpefHa3HAUeHHBIIl [/ HEero BHIOHCKATeNb
(cMm. eTp. 25).

3ATBOPBI

[Toutn Bce coBpemeHHble (oToanmapaTthl cHaOKeHbI Cre-
LHaJbHBIM MeXaHH3MOM — 34TBOPOM, C MOMOIIbIO KOTOPOTO
MOZKHO OTKPBITH OOBEKTHB HA OUEHb MaJioe i TOUHOE BpPeMsl.
910 BpeMs Ha3bIBAETCS BHIAEPIKKOH. VIMeHHO o5 cheMKH
C KOPOTKHMH BBHIJIEPKKAMH B OCHOBHOM H IIpeJHa3HaueHbl
3aTBOpLL. PoTorpaduueckue 3aTBOPLI GLIBAIOT PASHBIX THUIIOB
W KOHCTPYKIMH, HO Haubojee pacmpocTpaHeHbl ABAa THNA
3aTBOPOB: YEHTPAAbHble W -LUULTOPHO-Ujesesble, Ha3blBaeMbIe
MHOTJla TIPOCTO ULTOPHbLML.

LlenTpasnbHble 3aTBOPBI COCTABJSAIOT Kak Obl OIHO Le-
JI0e ¢ 00BEKTHBOM M CJyxKaT AJs Hero onpaBoil. OHu HMeloT
thopMmy Kpyraoii KopoOKH (kopmyea), BHYTPH KOTOPOii HaXo-
NUTCS MEeXaHH3M 3aTBopa H TOHKHE MeETaJJHuecKue
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CTBOPKH, 3aKpbiBaioiine 00beKTHB (puc. 7). CTBOPKM 3TH
OOBIYHO PACMONOXKEeHLl MeXKAY JUH3aMH 00beKTHBa, BOJN3H
auadparMbl, HO MOTYT ObITb PACMOJOXKEHLI M Mo3agn 00b-
eKTHBA. YHCI0 CTBOPOK B Pa3/HUHBIX 3aTBOpPaxX Pas3jiHUHOE.
Pacxoznsick B CTOPOHbI, CTBOPKH OTKPHIBAIOT OOBEKTHB
OT ero IeHTpa K KpasiM, a 3aTeM, NIPH O0OpaTHOM JBHIKe-
HHH, 3aKPBLIBAIOT O0BEK-
THB OT KPaeB K IEHTPY.
Orcioga 3TH 3aTBOPHI H
MOy UHJITH Ha3BaHie
LLeHTPAJbHBIX, -
HlToprele  3arsopol
OTJIMYAIOTCS  OT IleHT-
padbHBIX TeM, uTo 3a-
CJIOHSIIOLLEH CBET 4acThlO

Janpoim Omnpoin

Puc. 7. Cxema AeliCTBHS LLEHTPAILHOTO s SobEIE d AOBeTORCS
3atBOpa NpoHHIlaeMas IITOPKa,
pacrnoyioxKeHHass Tepes

KaJpOBbLIM OKHOM amnmna-

para, To ectb BO/M3M naeHKH. Ha puc. 8 npusenena cxema
YCTPOiicTBA TAKOro 3aTBOPA: WITOPKA / ¢ uMelouieiics B Heil
ue/blo 2 TOH WAH HHOH WIMPHHBI B MOMEHT CeMKH MPOXO-

-

9

R ey o e

Puc. 8. Cxema zeficTBusA IITOPHOro 3aTBOPA

JIUT mepex KaapoBOH paMKo# 3 doroanmapara, nmepeMaThi-
Basch ¢ Banuka 4 Ha Banuk 5. Ilpu 3tom cBer, MpOHHKaA
yepes uieab, MOCTENEHHO OCBEHlaeT MJeHKy 6 OoT OAHOro
KOHIla Kajapa K ApPyromy.

OO6bluHO IITOPKA H3TOTOBJISETCS H3 YepHOH [IeNKOBOIl
NPOPe3UHEHHOH TKaHH, HO BCTPEUaloTCs 3aTBOPHI ¢ MeTal-

20

3THX 3aTBOPOB SABAAIOTCS:

JUYECKOH IUTOPKOH. YKa3aHHasi Bbille KOHCTPYKTHBHAs
pasHuua MeXJy UEHTPaJbHLIMH M LITOPHBIMH 3aTBOpPaMH
NPUBOMNHT K NPHHIUNHAILHOMY pa3JUuHi0O B JOeHCTBUM
3aTBOPOB M COCTOMT B TOM, YTO NPH CheMKe C IOMOLIbIO
LeHTPaJbHbIX 3aTBOPOB BCSl TOBEPXHOCTb MJIEHKH OT MO-
MEHTa Hayaja OTKPBITHS CTBOPOK H 0 MOMEHTa HX MOJHOTO
3aKPLITHS OCBEIlAaeTcss OJHOBPEMEHHO, a B IITOPHBEIX 3aTBO-
pax OCBelleHHe OMHOTO Kpas NMJAeHKH MPOUCXOAHT paHblie,
yeM MpPOTHBOMOJIOXKHOTO ee Kpas, YTO MIpaeT poJib NpH
ChbeMKe JBHKYIIUXCS 00BEeKTOB. 13 5a 138

Hesno B TOM, YTO B LEHTPAJbHBIX 3aTBOPAaX BEIIEPIKKA
onpenensieTcsi BpeMeHeM, NPOTeKaIoUIuM ¢ MOMEeHTa HauaJa
OTKPBITHS CTBOPOK M 10 MOMEHTA MX MOJHOTO 3aKpPBITHS.
Takum obGpa3om, ecau ycTaHOBHTb 3aTBOpD Ha BHIAEPIKKY,
LOMYyCTHM, '/i00 Cex, TO BCS TIOBEPXHOCTb TMJIEHKH Oyner
OCBELIAThCSl B TeueHHe !/jpo cex. Ecan Takoil BbIIEPKKH 10-
CTATOYHO JJs TOro, uToObl H300paKeHHe JABHIKYILErocs
00beKTa MOJYYUJIOCh HA CHHMKE Pe3KMM (He CMa3aHHBIM),
TO OHO OYyIeT He TOJbKO PE3KHM, HO W TeOMEeTpPHUYECKH MOo-
NO0GHBEIM OOBEKTY.

B wropHoM 3aTBOpe, yCTAHOBJNEHHOM Ha TAKyl0 JKe BHI-
NEPIKKY, KaXKAblH yUacTOK MJIeHKH OyJeT OCBelleH B TeYeHHe
/100 cex, HO HBHIKEHHe CaMoOil UITOPKH, BEpHee ee LIeJH,
BAOJb Kalapa MJIHTCS aosblie. ¥ OGOJBbIIHHCTBA ILITOPHBIX
34TBOPOB TMPOXOMXKIEHHWE LlieJH BHOJAb KaApPOBOTO OKHA
nautest 1/ss—"1/90 cek. 3a 370 BpeMsi H3o0parKeHHe 00BEKTa
CHEMKH Ha TJIEHKEe CMEeCTHTCH Ha GOJbLIVIO BeJHUMHY, YeM
NpH CheMKe C LEeHTPaJbHbIM 3aTBOPOM, M TOJYUHTCS XOTS
M Pe3KHM, HO C HEKOTOPBIMH HapylleHusiMi hopMbl 00beKTa,
a UMEHHO: ecJi H300paKeHHe IBHMIKETCS B Ty Ke CTOPOHY,
4TO M I[eJb IITOPKH, TO OHO MOJYUHUTCS HECKOJIbKO PacTs-
HYTbIM, a €CJii B MPOTHBOMOJOXKHYIO CTOPOHY — TO He-
CKOJIbKO cykaThiM. ITo 3TOll mpuunHe NpH CbeMKe, Hampu-
Mep, GBICTPO MBHXKYIIErocsd aBTOMOOWJIS €ro KoJeca Ha
CHMMKe HHOTZA MOJy4aloTCsi He KPYTJIBIMI, a OBaJbHBLIMM.
Takum »Ke mosyuaercss M300paKeHHe JIETSLIEro B BO3AyXe
¢pyr6oabHoro Msaua. [IpaBna, nogoOHbie SABIEHHS HMEIOT
MECTO He TaK y» YacTo; OHH BO3HUKAIOT TOJBKO MpH
ChbeMKe MOMEHTOB OYeHb OBICTPOTO [ABMKEHHSI M B 60Jb-
IIMHCTBE CJAy4aeB He OYeHb CHJIbHO 3aMETHBI Ha CHHMKAaX,
IO3TOMY 3TOT MOPOK IUTOPHBIX 3aTBOPOB He C/AEdyeT Cul-
TaTh CyLIECTBEHHbIM, HO HMeTb €ro B BH/Y CJeyeT.
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Uncao ¥ THAnasoH BbIAEPHKEK, OTMEepseMbIX 3aTBOPOM,
B pa3/HYHBIX anmaparax pasauuHbl. [IpuMHTHBHBIE 3aTBO-
Pbl, yCTAHABIHBAeMble Ha [ETCKHX amnmaparax, OTMEpsIoT
ONHY MOMEHTAaJbHYI0 BBIIEPKKY — MOpsiAKa ‘'/so—'/e0 Cex.
Bce ocranbHble 3aTBOpPbI, KaKk LEHTpa/bHbE, TaK H LITOP-
HBIE, OTMEPSIIOT HECKONBLKO Pa3HbIX BhIIEPKEK.

Haxe Hanbosee MpocThle LEHTPAJbHEIE 3aTBOPBEI OTMe-
PAIOT He MeHee NATH Pas3HHIX BhUIEPIKEK B Npefenax oT /s
wan ot Y 10 Ys00 cex. Bosee ClOXKHBIE IEHTpaJbHBIE
3aTBOPHI aBTOMATHUYECKH OTMEDFIOT BOCEMb-AEBSTh Pa3HBIX
BhIIepKeK B mpemenax or 1 10 Yaso, Y/s0 mam s00 cek.

lropHbie 3aTBOPE OOLIYHO OTMEpPAIOT He MeHee TISATH
BBIEPIKEK B AManasoHe oT /s min /s 10 /500 cek, a Gonee
COBEpIIEeHHbIE H3 HUX OTMEpsIoT [0 AecATH BbIIEepIKeK
B npenenax ot 1—!/s mo /io00—"/1500 Cex.

B kak[I0oM 3aTBOpPE HMEETCs THe3[0 /s 3aBHHUMBAHHA
ruOKOro CmycKOBOTO TpockKa. HecnoXHblii Mo CBoeMy yCTpOid-
CTBY M, Kasajoch Obl, He TaK Yy HYMKHbLIH, 3TOT TPOCHK
OueHb BaXKeH TNPH ChEMKAxX C BBUIEPHKKAMH B !y cek H
Goublle, 0COGEHHO KOTAA CheMKa BefaeTcs ¢ pyk. Ilpn Takux
CheMKaX pe3KHil HaXKHM Ha CIYCKOBYIO KHONKY 3aTBOpa
YacTO BLI3LIBAET CMelleHHe KaMephl B MOMEHT CBheMKH,
oTyero M3oOpajkKeHHe MOJydaeTcs cMasaHHbIM. I'HOKHil Ke
TPOCHK [MO03BOJISIET TJIABHO Ha)kath Ha cmyck. OH BXOAHT
B KOMIIJIEKT KaxkKaoro (oToamnmapara.

Bce coBpeMeHHBIE 3aTBOPBI (KpOMe MPOCTEMUIIMX) — 3a-
Boaubie. [To3ToMy, UTOGEI IIPUBECTH 3aTBOP B JEIHCTBHE, €r0
1He00XOMMO TpeIBapUTeNbHO B3BecTH. Jl1s 3TOro Ha Kax-
JIOM 3aTBOPe HMEETCsl 3aBOJHOE YCTPOHCTBO: phIYAr HJIH
kpyraas pudaenas ronoska. [lns mpuBedeHus 3aTBopa
B JeHCTBHE CJYKHT CIIyCKOBOIl pblYar HJAH KHoOmnka. B kax-
JIOM 3aTBOPE HMeeTCs Perysnatop AedcTBHs ckopocred. [las
yMpaBJeHHsT PeryJaaTopoOM CJAYKHT IIKaja M yKkasarteab. Ha
KAy HaHeCeHBl HU(MPHI, MOKA3LIBAIONIHE MPOLOIKUTEND-
HOCTb BHIJEPIKKH B J0NAX cekyHabl. Tax, nudpa 1 oznauaer
1eIyI0 CeKYH/Y, 2 — MOJICEKYH/bl, 5 — O(HY NMATYIO CeKYH/IbI
u T. 1. [To xapakTepHOMY PNy 3THX H(DP, BO3paCTAIOMIHX
BCe BPEMsl MOUTH TOYHO B JiBA Pa3a, JIETKO HAWTH Ha anmna-
paTe IIKajly Peryastopa 3aTBOpa H ONpPEJENHTb, B KaKOM
nHamasoHe Bwyiep:Kek paboraer satBop. Kpome uudp Ha
mKajse peryJasTopa HMeercs Aesnenne, o6o3HaueHHOe Oyk-
poit B (Beymepxkka). Ilpun ycraHoBke yKasatesis Ha 370
JlefleHHe 3aTBOpP MPH HAXKHUMe Ha CIyCKOBOH pBIYAr uiu
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CIYCKOBYIO KHOINKY OTKpPLIBAETCS, @ C TIpeKpalleHHeM Ha-
JKHMa 3akpbiBaeTcs. B IITOPHBIX 3aTBOpax KaipoBOE OKHO
NPU TAKOH yCTaHOBKE OTKpbIBaeTcs IosHocThio. Ha mkanax
HEKOTOPbIX 3aTBOPOB MMeEETCs, KpOMe TOro, nejeHue, 060-
3HaueHHoe OykBo# JI (mnuTenbHas BBAepkKa). Ilpu yecra-
HOBKE DEeryJsiTopa Ha 3TO JejieHHe 3aTBOP NPHU MEPBOM Ha+
JKHMe Ha CHYCKOBOE YCTPOHCTBO OTKPBIBAETCS M OCTAETCH
OTKPHITHIM 710 BTOPOrO HaxKHuMa.

B mo6uTesnbekoit mMpakTHKe KOHCTPYKIHSI 3aTBOpa He
UTPaeT CyIIeCTBEHHOU posH. BaxHylo ponb urpaer auana-
30H ¥ YHCJIO PA3JIMUHBLIX BBIIEPIKEK, OTMepSEeMbIX 3aTBOPOM.
HMmenno st naHHbBIe OMpefesiioT SKCIIyaTalHOHHBIE CBO-
cTBa (poroanmapara. Yem Oosiblile QHAMA30H H UYHCIAO BbI-
JlepxKeK, OTMepsieMBIX 3aTBOPOM, TeM LIHPe BO3MOMXKHOCTH
npuMeHeHnsi (poroannapara. Ilpu Bbibope ammapara oco-
OeHHO Ba’KHO 00paTHUTh BHHMaHHe HA BEJMUYMHY MpPEIENbHO
KOPOTKOH BbIZEPIKKH, KOTOPYIO OTMEpsieT 3aTBOP.

Brinepxku mnopsinka '/ioo—'/1s00 cex mMO3BOJASIOT (POTO-
rpa(upoBaTh MOMEHTEI OUeHb OBICTPHIX ABHIKEHUI KPYITHLIM
IVIAHOM, HANpHUMEp MallMHBl M MeXaHH3Mbl B JEHCTBUH,
NOJIeT NTHI, caMble OBICTpble [ABHXKEHHS B crnopTe. Bui-
NepXKKH Topsinka /so0—'/300 cex moaBoasiior ororpadupo-
BATh TO K€ CaMoe, HO He B TAKOM KPYyHMHOM mjaHe. B 60.b-
IIHHCTBE CJAy4YaeB W OHA JOCTATOYHA JJISI CheMKH CIIOPTHB-
HEIX MOMEHTOB. BpiaepKku B !/sg0—!/100 cex mO3BOJISAIOT
CHHMATh CIHOPT TOJLKO 06GmUM miianoM. OHH e M0CTaTOYHbI
L7151 CbeMKH CPeIHHM M OOLUM IJIaHOM TOPOJCKOr0 Tpamc-
NOpTa, JIOAEH H KHUBOTHBIX B OOBIYHBIX HX JABHXKEHHSX,
JKAHPOBBIX CLEH, TPYAOBBIX NPOLECCOB U T. IL.

Bor Te opuEHTHDPOBOUHBEIE NAHHBIE O 3aTBOPE, KOTOPHIMH
MOJKHO PYKOBOACTBOBATbCA NpH BbIOOpe (oToanmapara.

BHUOUCKATEJIH

st ompenesneHus TpaHHLL CHAMAaeMOro Kajapa IOUTH
Ha Bcex (poroammaparax uMmeercsi npuGop, Ha3bIBAEMbIi BHU-
nouckarteseM. B HEKOTOpLIX ammapatax BHAOHCKATeJNell HeT,
HO TOTJA B HHUX HMeeTCss KaKoe-To APYyroe 3aMeHsIollee ero
YCTPOKCTBO.

Pamounbiii  BupoMckareab. Bujouckarenn GbiBaloT pas-
HBIX KoHCTpyKuui. HanGonee mpoctoil U3 HUX — paMOUHbIH
(puc. 9, 7). OH COCTOMT M3 ABYX MPSMOYTOJBLHBIX PAMOK —
GOnbIIOI M MaJioi,— PacloJIOKEeHHBIX Ha ONpeaeseHHOM
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paccTosiHHM oaHa OT Apyroii. Boabmasa pamka Hampas-
JisieTcsl B CTOpoHy (oTtorpadupyeMmoro oobekra, a Habm0Ae-
Hie BEHEeTcsl CO CTOPOHBI MaJsloil paMKH, KOTOpyio MpHOJIH-
AT K IJa3y HACTONbKO, 4TOOBl B NpPOEKIHH CTOPOHHI
00eHx paMOK COBIIAJIH.

B cospemenHbIX (oToanmnaparax paMOYHBI BHIOHCKA-
Telib OOLIYHO He SIBJAETCS €IHHCTBEHHBIM H Yallle BCEro
CJIYZKUT JOTOJNHEHHEM K OCHOBHOMY BHJIOHCKATeNIO B CBS3H

CoGupamensnan aun3o

Dbzenmus -
Paccevearwan

AuH3R
! 2 3
Puc. 9. Tunsl BHAOWCKATEIENH:

I — pamMouHblii, 2 —3epKaJabHublli, § —npamoil on-
THUECKHH (TeJeCKOMHUeCKHH)

C TeM, UYTO B HEKOTOPHIX CJyuasix yaoOHee NOJb30BATLCH
HMEHHO HM.

3epkadbHblii BHAOMCKATeNb. B cBoe BpeMsl ILIHPOKOE
MpUMEHEeHHe MONYYHJIH TaK Has3blBaeMble 3epKallbHble BUI0-
uckarenu (puc. 9,2), cocrosimiye M3 JABYX COOHMpaTeNbHBIX
JIUH3, PACIOJIOKEHHBIX MOJ TPSAMBIM yIJIOM, H 3epKaja,
YCTAHOBJIEHHOTO IO YIryioM:45° 10 OTHOIIEHHIO K ONTHYE-
cKuM ocsiM o6enx nuH3. OaHa W3 3THX JAH3, Kpyraas, ciay-
KUT oObekTHBOM. Jlyum cBera, npoxoasiuiue uyepe3 00b-
eKTHB, OTOpachIBAIOTCSl 3€PKaJOM BBEPX, HA BTOPYIO JIHH3Y,
pacnosoKeHHylo B TOPH30HTANLHOM MJIOCKOCTH H HMEOLLYIO
NPSMOYTOJNbHYIO HIH KBagpaTHYIO (hopMy.

HaGaiogeHne 3a usnbpazkeHueM NPOU3BOANTCS CBEPXY,
nag uvero (oroammapar IPHUXOZHTCH OMYCKAaThb 10 YPOBHS
rpyad. OTO OTPHIATENBHO CKas3bBaeTcsi Ha rnepeaaue
nepcrnekTuBel. Kpome TOro, nsoGpakeHue B TaKOM BHJO-
HCKaTese MoJydaeTcs CHALHO YMEHbUIEHHLIM M 3epKaJbHO
oOpalleHHbLIM CcJeBa HAmnpaBoO, YTO 3aTpyaH7AeT HabJione-
npe, 0coOEHHO MpH CbheMKe ABHKYLHXcs 0O0bekToB. Ilo-
3TOMYy KpOMe 3€pPKaJbHOr0 BHIOHCKAaTessi Ha ammaparax
06BIUHO YCTAHABANBAIOT €IIe H PaMOUYHbLI BHAOHCKATE/b,
MO3BOJISIONIMI BECTH CHeMKy ¢ ypoBHs ryia3. Ecam ke ua
annaparte HMeeTcs TOJBKO OJIMH 3ePKaJbHbI BHAOHCKATENb,
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3TO CAYXKHUT MPH3HAKOM TOTrO, YTO annapar ycrapen. B mamu
JHHU npuobpeTarb TakHe amnnapaTthl BooOlle HE CTOWT.
Teneckonuyeckuit BHaoWcKaTeab. Haubonee mmupoko
cefiyac MPHUMEHSIOTCS MNpsIMble ONTHYECKHEe, HJIM, Kak HX
Ha3bIBAIOT, TeJecKOMHYecKHe, BHAOMCKaTeau (puc. 9, 38),
COCTOfILIIMEe M3 [BYX JIHH3: pacceHBalolled, HMelouleld mpsi-
MOYTOJIbHYIO (popMy M O0OpallleHHYl0 B CTOPOHY CHHMaeMOoTO
o6bekTa, M coOMpATENbHOI, MNPHCTABASEMON K TIJady H
cayxKallel OKyJasapoM. TakHe BHIOHUCKATENH TaKiKe [aloT
yMeHblLIIeHHOe, HO OYeHb YeTKoe H300parKeHue ¢ MpaBHIlb-
HBIM pacrojiokeHneM cTopoH. Tesneckonuuyeckue BHIOHCKA-
TeNd OBIBAIOT CKJAAAHBIMH H KECTKOH KOHCTPYKUHH. Baik-
HBIM TNPEHMYIIeCTBOM  TeJeCKOMHYECKHX BHIOHUCKATEJeNl
SIBJISIETCS BO3MOXKHOCTb (POTOTpaupoOBaHus ¢ YPOBHS IVIa3.
CmeHHbIE BHJOHCKATENH. BMOHTHPOBAHHBIH BHIOHCKA-
TeNb PAacCYNTaH Ha OCHOBHOH 0O0BeKTHB (horoanmapara
H COrVIacoOBaH C yIJoM H300paxKeHus 3Toro 00beKTHBA, I0-
3TOMY MpPH CbeMKe € KaKHM-JTHO0 CMEHHBIM 00BbEKTHBOM He-
00X0HMO IPUMEHATb H COOTBETCTBYIOUIHI 3TOMY 0GBEKTHBY
CMeHHBII BHAOHCKaTenb. Takne Bumouckatenu (puc. 10, 2,
3) mox mudpoBaHHEIM Ha3BaHHeM — «BU>» (Bumouckarenn
WHIWBHIYANbHBIH) — BBIYCKAIOTCH  HJS1  BCEX CMEHHBIX

Puc. 10. JlonoqHuTeNbHbIE BHAOHCKATENH MAJS5 CMEH-
HBIX OOBEKTHBOB:

I — ynuBepcanbHblil BHAOHCKaTeab ,BY*; 2 u 8 — Bujgoncka-
Tean ,BH*

00beKTHBOB. Ecnu Ke BBl pemiute mpHOOPecTH HECKOJILKO
PA3JIHYHBIX CMEHHBIX OOBEKTHBOB, TO LEJeco00pasHo Ky-
MUTb yHHBEPCAJMbHBIA BHAOHCKaTenb «BY», paccuntanubit
Ha BCe CMEHHbIE OOBEKTHBH Maao(opMaTHBIX KaMmep
(puc. 10, 7).

HecMoTpsti Ha BBICOKYIO TOYHOCTb, C KOTOPOIi H3rOTOB-
JNSI0TCH BUAOMCKATEJH, HH OAMH M3 HHX He JaeT abCoJIoTHO
TOYHBIX NMOKa3aHui. Bcerga mexay rpaHullaMu I1oJs 3pe-
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HHsI BUIOHMCKATeNsd H PPaHHUIAMH Kaipa Ha CaMOM CHHUMEKe
(Ha HeraTHBe) HMMeeTcsl HekoTopasi pasuuma. OObscHseTcs
3TO T€M, 4YTO, Kakoi Obl KOHCTPYKUHHM He OblJ BHIOHCKA-
TeJlb, OH BCerja HaXOAHTCS HECKOJNBKO B CTOPOHE OT 00Bex-
THBA, BCJEJCTBHE Yero rpaHMIbl CHUMKA OKa3bIBAlOTCS CMe-
IEHHBIMH. DTO CMeEIleHHe, Ha3bIBAEMOe NAPAAAAKCOM W
HIpalollee CPaBHATENbHO HE3HAUHTENbHYIO POJib MPH ChEMKE
yAaJeHHbIX 00BEeKTOB, CTAHOBHTCS BeCbMa OLLYTHMBIM TpPH
CheMKe ¢ OJIM3KHX pacCTOSTHHIL,

Yro6bl CMATYHTH 3TOT HENOCTATOK, BHAOHMCKATENH H3TO-
TOBJSIIOTCS TAK, 4TO MOJIEe, KOTOPOe OHH OTPaHHYUBAIOT, ObI-
B4eT MECKOJbKO MeHbIle, 4YeM IOJydaeTcs Ha CHHMKE.
O6pasyercss kak Gbl 3amac 1oJisi, KOMIEHCHPYIOUIMiT mapai-
Jakc BH3HpoBaHHs. M Bce e npu cheMke ¢ oueHb GIH3KHX
pacCTosHuH (NP pPeNpoAyUMPOBAHMH HJIH MaKpPOCHEMKE)
H30aBUTBLCS OT 3TOTO HEJOCTATKA HEBO3MOMKHO.

[Tapannakc BH3MPOBaHHS MOJHOCTbIO YCTPAHEH B Tak
HasblBAEMBIX OJHOOOBEKTHBHBIX 3€pPKaJbHBIX KaMepax,
0 KOTOPBIX MOAPOOHO FTOBOPUTCS HUIKE.

YCTPOWCTBA 1715l HABOJKHM OFBEKTHBA HA PE3KOCTh

Peskoctb H300paKeHHss — OHO H3 IJIABHBIX TeXHHUe-
CKMX TpeOoBaHMil, NMpeABABISEMBEIX K (ororpaduueckuM
CHHMKaM, B03MOXKHOCTb mosydeHHs] pe3KHX CHHMKOB I10JI-
HOCTbIO OOecrneyuBaeTcsl BHICOKHM KauecTBOM BCEX COBpe-
MeHHBIX (poTorpaduueckux 0OBLEKTHBOB, OXHAKO MIJSI TOTO,
uTOOBl CHenaTh Pe3Kuil (hOTOCHHMOK, TOr0 elle HemocTa-
TOUHO. B 3aBHCHMOCTH OT TOro, Ha KakKOM PaCCTOSHHH OT
o0beKkTHBa HaxoauTcd (oTorpadupyeMseiii mpeaMer, 00b-
eKTHB IS TTIOJyYeHHsI PE3KOro H300paKeHus 3TOro NpeaMera
HeoOXOJHMO YCTAHOBHMTL HA OMpeAEeNeHHOM PacCTOSHHH OT
NOBEPXHOCTH (POTOMIEHKH (HaH (OTONNACTHHKH), TO €cTh
NpoH3BeCTH HABOAKY OOLEKTHBA Ha Pe3KoCcTb. [las 3TOro
MOYTH BCE (poToanmapatel CHaGXKEHBl (POKYCUPOBOUHBLMN
ycTpolicTéom, TO3BONSIOMIEM TepeMeniarts 00beKTHB.

B onumx ammapartax s 3TOTO NMpHMEHSIETCS TaK Ha-
3bIBaeMast KpeMaJnbepa, ¢ MOMOIIbIO KOTOPOH mepeMeliaercs
Ju60 mnepefHsAs CTEHKa ammnapara ¢ oObeKTHBOM, Jau6o
3a/Hss CTEeHKA; B APYrHX — OOBeKTHB NepeMeliaeTcs B uep-
BAUYHO#l ompaBe. B HeKoTOpHIX anmaparax (B YacTHOCTH,
B anmnaparax «Jlio6uteab» n «MockBa») HaBoJKa Ha pes-
KOCTh OCYIIECTBJASETCS MepeMelleHleM HE BCEro O0O0BLeRTH-
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Ba, a TOJbLKO MepeiHell ero JHH3bl, CHAsLIEH B BHHTOBOMU
ompaae *.

Mbl He OymeMm nmofpoOGHO OCTAHABJAMBATHCS Ha CyIlIeCT-
BYIOIIHX KOHCTPYKUHAX (DOKYCHPOBOUHBIX YCTPOHCTB, TaK
KaK npu BeiOOpe (oToammapata 3TO He HILPAeT HHKAKOIi
poau. Baxuo apyroe, uto camo no cebe (HOKYyCHPOBOUHOE
YCTPOICTBO ellle He MO3BOJSIET HAWTH TOYHOE IMOJIOKEHHE
06bEKTHBA, TO €CTh OCYILECTBUTL HABOJAKY €r0 Ha PE3KOCTb.
Jlnst 3TOro coBMecTHO ¢ (OKYCHPOBOUHBIM YCTPOMCTBOM
B (hoToanmapartax IPHMEHSIOTCA CelHalbHbIe yCTPOICTBA
JJIs1 HABOIKHA OOBEKTHBA HA PE3KOCTh.

B coBpeMeHHBEIX (poTOanmaparax NpUMEHsSIOTCS TPH CIO-
co6a HaBOAKH HA PE3KOCTb: MO WKae PAccToARUU, 1Mo Ma-
TOBOMY CTEKAY W C TIOMOLIbIO OaAbHOMEpPd, MeXaHUYECKH
cBA3aHHOTO ¢ (HOKYCHPOBOYHBIM YCTPOMCTBOM ammnapara.
Kakaplii W3 HHX HMEET CBOM [OCTOMHCTBA M HEJIOCTATKH.

[llkana paccrosinuili. CyllecTByeT MaTeMaTHYE€CKH TOY-
HBIil C110co0, MO3BOMSIONHH ONpPEeSHTh PACCTOsIHHE OT 00Db-
eKTHBA [0 MJEHKH B 3aBHCHMOCTH OT PACCTOSIHHS, HA KOTO-
pOM HAXOAUTCH OOBEKT CheMKH.

ATHM CHOCOOOM MOKHO 3apaHee PACCYUTATHL H HAHECTH
Ha (OKyCHpPOBOYHOE yCTpoiicTBO (oToanmapara HJIH €ro
00beKTHBA IIKaJy C yKazaHMeM Ha Hell pasJHYHBIX pac-
CTOSIHMH M B 3aBHCHMOCTH OT YAaJIeHHOCTH OOBeKTa CheM-
KH MPOM3BOAMTL C TOMOUbIO TaKOW MIKaJbl HABOAKY HA
peskocth. Illkamy paccTositHuii BHl OGHApYXKHUTE JIOUTH
Ha BceX coBpeMeHHbIX 06bekTuBax **, Ha o6bexruse «MH-
nyctap-22» sTa WKaja COCTOMT M3 CJeAyIollero psaa undp:

0o 20100 7 5. Al 3264 280 E0. 11,5 8 ,25.5

Ha npyrux ¢oroanmaparax IIkajga MOXKeT HMETb HHYIO
rpaaxyupoBky. Hampumep, na o0beKkTHBe amnmapara
«MockBa-b» oHa MMEeT TaKoi BHJI:

oRl I BANS. Dl T LS e OsBiR ) 157 - B

* TIpn 3TOM H3MeHsieTcsl (hOKYCHOE paccTosinne O0O0BeKTHBa, a pac-
CTOSIHIe OT 3ajHei JIMH3BI 00beKTHBA 0 MOBEDPXHOCTH IJIEHKH, TO ECTh
pacTsIKeHHe KaMephl, OCTA4eTcsi NMOCTOSIHHBIM. Takue OOBEKTHBBI HAa3bl-
BaloTCs OO0BLEKTHBAMH C TMepeMeHHBIM (DOKYCHBIM PacCTOSTHHEM.

#* Ee 44CcTO HA3HLIBAIOT METPAIKHON WIKAMOH, HIH MKAJOH AMCTAHILIIL
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Llnpposeie nenenns WKadbl BhIPAaXKaloT pPacCTOsHHE
oT (oroannapara 10 06beKTa CheMKH B MeTpax. Hesagi-
CHMO OT mocJenylouled TrpaaydMpoBKH wLIKada pacCTOsHMIi
BCErJd HAYHHAETCS CO 3HaKa ©©, Ha3LIBAEMOro 3HAKOM Oec-
KoHeunoctn. Lludpa ke Ha NPOTHBONOMOKHOM KOHIE
IIKaJdbl YKa3biBaeT Ha HaWMeHblllee paccrosHue (OKyCH-
POBKH, nomyckaeMoe (hOKYCHDOBOYHBIM YCTPOHCTBOM JaH-
HOTO 00'beKTHBA.

[lepememas unnexc (ykasareib) BIOMb WIKadbl (HJIH
IIKanly OTHOCHTENbHO MHIeKca), Bbl 3aMETHTe, UTO M0 Mepe
nepexojia HHAEKCa OT 3HAaKa ©© K NPOTHBOMONOKHOMY KOHILY
IIKaJbl OGBEKTHB BBHIIBHTAETCS W3 annapaTa W PacCTOsIHIe
MEXKIy HHM M TOBEPXHOCTbIO NJEHKH yBesnnuusaercs. [1pu
00paTHOM JIBHXKEHHH HHIEKCa 00beKTHB BIBHIA€TCS B anma-
paT M paccTosiHie MeXJIy HHM M TOBEPXHOCTbIO MJEHKH
cokpamaercs. Boszne 3Haka o0 0GBEKTHB OOBIYHO yIIH-
paercsi B OrpaHHYHTEb. ;

Takoe nosnoxenne o6beKTHBA B KaXKJA0OM anmapare Cui-
TAETCSl MCXOAHLIM, TaK KaK HH MPH KAKHX 00CTOSITEbCTBAX
OObEeKTHB He MPHXOAMTCS BABHI4Tb B anmapar jajee
aHaka oo. Ero npuxomurcs TONBKO BBIABHraTH MO Mepe
NpUOINKEHUs annaparta K (pororpadupyeMbiM MpesMeTaM.
B dororpadun ycraHoBka o6beKTHBA Ha 3TOT 3HAK HA3bI-
BAeTCsl yCTAHOBKON Ha OeckoHeuHocTb. [lpu Taxoit yecra-
HOBKe 00BbEKTHBA MOXKHO (hoTorpaupoBars cnanodyna-
JEeHHble OT anmaparta MpeiMeTHl.

CyluecTByioT oToanmaparel ¢ 0GBEKTHBOM, YCTAaHOB-
JIEHHBIM Ha GECKOHEUHOCTh MOCTOSAHHO. TakuMH annapataMu
NPOU3BOAAT CheMKy, BOOOIUE He HABOAS OOBEKTHB HA pes-
koctb. K ux uncay ornocsites, wanpumep, coserckue qoro-
annapatsl «Knes-Bera» u «lOukop». St annaparts yao6um
B 0oGpalleHlH, HO, KOHEUHO, HECOBEPLIEHHb], MOCKOIbKY (ho-
TOrpaupoBaTh MMH OJH3KO pPacrmosiolKeHHble MpeaMersl
HEeBO3MOXKHO.

Hapoaka Ha pe3kocTb ¢ MOMOLIBIO WIKAJMBI PacCTOAHMI
ocyulecTasercs odyenb mpocro. Hano onpepennts paccros-
HUe oT anmaparta 10 (ororpadupyemMoro npeamera B MeT-
pax M COBMECTHTb MHAEKC € COOTBETCTBYIOLIHM JAejeHHeM
mKaJbel. TouHOCTH HABOAKM Ha PE3KOCTh Oyaer obecnedena.
Ho ne Tak npocro ¢ HenpHBBLIUKH ONpeAENHTb PACCTOSIHIE
Ha TJ1a3, a NoJAb30BATLCA [JIsi TOTO U3MEPUTeNbHBIMH Cpej-
CTBAMH He BCerja BO3MOKHO M He coBceM ya00Ho. Bejab He
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craHere ke BbI, (hororpadupysa Ha JIOJHOH yJHLEe, H3Me-
PATb PaccTOsiHHE PYJIETKOM.

«Kak e ObITh?» — cmpocuTe Bbl. Ecam Bam anmapar
He WMeeT HMKAKUX yCTPOWCTB /sl HABOJAKH Ha pE3KOCTb,
KpOMe. IIKaJbl PACCTOSIHHH, TO BaM CJeAyeT MOTPEHHPO-
BATbCA M HAyuUTbca Oojiee WM MeHee TOYHO ONpeesiTh
paccTostHHe Ha a3 B mpegenax xors 6ur 10—15 n. B 06-
I[EM HAyuuThCsl 3TOMY He Tak yx tpyano. Kpome toro,
HebGoablKe OMUOKY B ONMpeAeSeHuH PaCCTOSIHHS HE HUrpaioT
CYLIECTBEHHOH pOJH, OHHM OOBLIYHO KOMIEHCHPYIOTCS TIJIy-
OuHON pe3kocTH OObeKTHBA. Jlyumle Bce Ke OMHOHMTHCA
B CTOPOHY yBeJIHYEHHS, a He yMeHbUIeHHs PacCTOSHHS, TaK
KaK riyOuHa pe3ko H3o6pazkaeMoro NpocTpaHCTBa 3a Mpen-
METOM HABOAKH pPaCnpocTpaHsercs Aajblie, 4eM B CTOPOHY
anmnapara.

®oroannapatsl, CHaGKeHHbIE TONbKO JHIIb LIKAJI0H pac-
CTOSIHHUII, He oYeHb yaoOHBL. VX mpenMyliecTBO JHUIL B TOM,
UYTO OHH CPABHUTEJbHO HEJOPOTH.

HesaBucumo or Toro, umMeercsl 1M Ha (poroanmapare Ka-
Koe-1u60 Ipyroe yCTPOHCTBO AJs HABOAKH HA PE3KOCTh MJIH
HeT, IIKajla PacCTOSIHHA HAaHOCHTCSI TOYTH Ha Bce 00b-
eKTHBBI, TAK KaK Ha3HaueHHe ee, KAaK Mbl YBHAHUM JaJblie,
HE OrpaHMYMBAETCS TOJLKO TpeOOBaHHSIMH HABOAKH Ha
peskoctb. OHa HeoOXoaMMa M [/ HEKOTOPBIX APYTHX
L esei.

MaroBoe crekJo. HaBoaka Ha pe3kocTb MO MaTOBOMY
CTeKJy SIBJSIeTCS CTapefmnM crnocof60oM HaBOAKH, MPHMEHSs-
eMbIM C TepBbIX AHell u3o6perenus (ororpadun. Crocob
OCHOBAaH Ha TOM, YTO €CJM MPHCTABUTb K KaJApPOBOH paMke
anmapaTta MaTOBOE CTeKJO M HanpaBHTb OOBEKTHB annapara
Ha (ortorpadupyeMblii 00BEKT, TO, IMIANA C3aAH Ha MaTOBOE
CTeKJI0, MOXKHO BHIETb Ha HeM H300pakeHHe 3TOTrO Mpel-
mMeta u, rnepemerias OODbEKTHB, NMPOU3BOAHTH HABOAKY Ha
peskocth. Takoii cmocob ynob6eH M TeM, YTO OJHOBPEMEHHO
C HaBOAKOH OOBEKTHBA HA PE3KOCTb OH MO3BOJSET TOUHO
KaapupoBaTh CHHMOK. DTOT NpHeM COBEPIIEHHO CBOGOAEH
OT mapaJ/Jjakca.

HaBonkoil Ha pe3KoCTh MO MAaTOBOMY CTEKJy MOJb3y-
I0TCs O6BIUHO B TMABHJIBLOHHBIX KaMepax. JTOT cmocob mpH-
MeHseTcsl M B TaK Ha3blBaeMBIX 3epKajbHBIX Kamepax, Tak
KaK OH OuUeHb yJOOEH H NMpPaKTHYECKH He YCTymaeT ONMHChI-
BaeMOMy HH}Ke NaJbHOMepHOMY crocoby. ['naBHoe ero mpe-
UMYyULeCTBO COCTOMT B TOM, YTO OH MO3BOJISIET BHAETH
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H300paxkeHue, AaBaeMoe CaMHM OGDBEKTHBOM, H TOPA3Jo
Jqydnie CyIHTb O KOMMO3HIMH Kalpa, O pachpeiesieHun
CBeTA H TEeHH Ha 00BEKTe ChbeMKH H B H3BECTHOH Mepe o Iiy-
OuHe pe3ko M300paxKaeMOro MpOCTPaHCTBA.

HanbHomepsl. Tperuil cnocod HABOAKH Ha pPE3KOCTh OC-
HOBAH Ha NPHMEHEHHH ONTHYECKHX JaJbHOMEpOB.

IIpununn ycrpoiicTea u JeiCTBHS HaibHOMepa MpHBELEH
Ha puc. l1. ITpuGop cocrout u3 sepkana I, mosopaumpaio-
b LILerocsl BOKPYT OCH 2, U Hemo-
’ JABHXKHOTO  TOJYIIPO3PauHOro
3epkana 3 *. PaccTosiHue Mex-
ny 3epkamamMu I/ W 3 Ha3H-
Baercs 0asHcoOM JanbHOMepa
i oIpenensieT TOYHOCTb €ro
paboThl: yeM OoJblue 6Gasuc,
TeM TOuHee MOXKEeT paboTaTh
JlalbHOMED. '

[Ipu6op  ycranasauBaiorT
OTHOCHTE@JNILHO Tpeamera 4,
KaK I0Ka3aHO Ha pPHCYHKe, H
HaO/MI0leHHe BeIyT CKBO3b
NOJyIPO3payHoe 3epKajo J;
IPH 3TOM H300pakeHHe B Iia-
3y obpasyercsi IByMS MyuKa-
MH Jyyell, H3 KOTODPHIX OJHH

\\ HampaBJISIETCS B rJas3s Hab110-
Puc. 11. Cxema peifctust Mono- AAdTEJsT 4Yepes MOJAympo3pay-
KYJISIpHOTO ONTHYECKOro JanabHo- HOE€ 3epKaJgo 3, a npyroﬁ—

Mepa nocsie JABYKPATHOTO OTpake-

HHS: CHAauaja oOT 3epkana [,
a 3aTeM OT TOJYMNpo3payHoro 3epkasa 8. HaGaiomatesn,
TakuM 00pa3oM, BUAUT ABA H30Gpa)KeHUs TpeaMeTa, HaJjo-
JKeHHBIX OJHO Ha JpYroe.

IIpu onpenesieHHOM MOJIOKEeHHH 3epKana I KOHTYPHI ABYX
H300paxkeHuii CAMBAIOTCA. DTO CAYKHT MPU3HAKOM TOUHOIL
ycraHOBKH JasnbHOMepa. Ilpu BesikoM ke HM3MeHeHHHm pac-
CTOAHHS MEXKJy NpeIMeToM H HabmaiomatesneM u300paKkeHne
pasiBanBaeTcst W JJIS COBMELIEHHS ABYX M300pakeHHi Tpe-
OyeTcs MOBEPHYTH 3epKasio I BOKPYr ocH 2 HA TOT HJH HHOI

* TlonynpoapayHbIM 3€pKaJOM HA3LIBAETCS CBETONEMHTENLHAS CTeK-
JISTHHASL TIJIACTHHKA, NMOKPHITAs TOHYAHIIMM CJIOeM 3epKaJbHOH  amadn-
ramel, Takoe sepkasio OTpa)KaeT OQHY YacTh Majaiollero Ha HEro cpeTa
H MPOMyCcKaeT APYyryio,
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yroa. Tak Kak mpu COBMEMIEHHH KOHTYPOB n300paxKeHust
Ka¥KI0My PAcCTOsIHHIO OT HaG/lofares 10 MpeimMera coot-
BETCTBYeT JIHUIb OJHO IOJIOKeHHe 3epKana | OTHOCHTEJbLHO
HOJIYPO3PAYHOTO 3epKajia 3, 10 STOMY MOMOKEHHIO MOXKHO
onmpeie/uTh PACCTOSHUE [0 MpeaMeTa. j

Ha 3TOM NpuHIHIE OCHOBAHO A€HCTBHE BCEX MOHOKYJIAD
HBIX JAdbHOMEPOB, HO KOHCTPYKTHBHO OHM BBLIMOJIHEHbLI pas-
Mql%%ﬁwyacr; NaJbHOMEPOM KaK OTAe]bHBIM BCTIOMOraTe/b-
HBIM TIPHGOPOM, MOXKHO MO €ro MOKAa3aHUSM MPOH3BOAHMTH
HABOAKY HA PE3KOCTh C TOMOIIBIO IIKAJMbl PACCTOSHHIL
Ho B GosmbmMHCTBE CAydaeB Ha (oToanmaparax, cHaGuen-
HEIX J27bHOMEpOM, TIOCJe[HHIl MEeXaHHYeCKH CBSi3aH ¢ (o-
KyCHPOBOUHBIM YCTPOHCTBOM amnapara TakK, UTO IPH IOJb-
30BAHHH JAJbHOMEPOM OOBEKTHB (POKYCHpyeTCs aBTOMATH-

YeCKH.

Puc, 12. Kapruna, Habmonaemas B fajbHOMEpe
toroanmapara:

clleBa — HABOJKA HA PE3KOCTh HETOWNHA, H300paxKeHne CBO-
€HO0; CpPaBa — HABOAKA TOUHA, KOHTYPH ABYX H300pazKeHHH
CJMJIHCD B OAHO

Kunemarnyeckasi cBsidb JajbHOMepa ¢ (OKYCHPOBOYHBIM
yCTPOHCTBOM OCHOBAaHA Ha TOM, YTO NMpPH HaBOJKe Ha pe3-
KOCTb 0OBEKTHB (HJId €ro mepemHss JMH3a) COBEplIAeT Mo-
CTynaTebHOE JBHMKEHHE W B 3aBHCHMOCTH OT PacCTOAHHS
1o (ororpapupyemMoro npeaMera nepeMeuiaeTcs Ha CTporo
ONMpe/ieJIeHHYI0 BeJHUMHY. DTO [BHIKEHHe M HCIOJb3yeTcH
1St NpUBEeHNs B JeiCTBHE MOJABUKHBIX eTaled MeXxanusMa
JanbHoMepa.

B 3aBHCHMOCTH OT KOHCTPYKIUH JaJbHOMepa HEeCKOJIbKO
HaMeHsieTcsl HabmiofaeMasi B HeM KapTuHa. B manbHOoMepax
HEeKOTOPHIX (OTOANMAPATOB TMOJe 3PEHHsT HUMeeT KPYyTJIyio
dopmy (puc. 12). B unentpe 3TOro moss BHIAEH KPYIKOK,
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OOBIYHO Cjlerka OKpaUIeHHblil, B MPefesax KOTOPOro MpoHc-
XOJAHUT Pa3fBOEHHE U CAUSHHE KOHTYPOB H300paxenus. [1po-
H3BOASA HABOJAKY HA pe3KOCTh, NOOMBAIOTCS CJAHAHHS 3THX
KOHTYPOB, YTO H SIB/JSIETCS MOKa3aTeJeM TOYHOH HABOIKM.
B HekoTopeix (oToanmaparax ueHTpasbHAs 4YACTb MOJS
JanpHOMEpa MMeeT NPSIMOYIOoJbHYI0 (OpMy, a B HEKOTOPHIX
NPOHCXOAHUT He PA3JABOEHHE, a CABHI H300paXKEHHS 110 CPaB-
HEHHIO C OKPYKAIOLIUM €ro MoJIieM.

Xapakrep u3o0paxkennus, Hab/II01aeMOr0 B AaJdbHOMEDE,
He HMrpaer CKOJNbKO-HHOYIb BaX{HOH pOJH, W NpH BhIGOpE
(oroannapata Ha 3TO MOXKHO He oOpaulaTh BHHMaHHS.
IIpakTnyecKH He HrpaeT Cepbe3HOHl Poau M 6asHC HajdbHO-
Mepa, XOTs, KaK Mbl y¥Ke TOBOPHJIH, 1aJbHOMEDHI ¢ GOJbIIHM
6asucom pabotaior Tounee. IlpakTuuecku Bce manbHOMEpH,
€CJIH OHM HCIIPaBHEI, PA6OTAIOT TOYHO.

Hasoaka Ha peakocTb ¢ MOMOLIbIO HaAbHOMEPA SBAAETCA
CaMoi JIerKO¥, a NMpH YCJOBHH TOJHOH HCIPAaBHOCTH (OTO-
annapara— ¥ caMmoii tTouHod. Ho, B oriuune or HaBoaKH
Ha pPe3KOCTb MO MAaTOBOMY CTeKJy, OHa He [JaeT MpeacTaB-
JeHHs1 0 ray0uHe pe3ko M300paKaeMoro MmpoCTPaHCTBA.

MEXAHH3M DNEPEJBM)XEHHS NJEHKH
¥ CYETYHUK KAJPOB

Bo Bcex KHMHONJEHOYHBIX (hOoTOammaparax HMEeTcs Me-
XaHH3M TMepeiABHKEHHS TJIEHKH, ¢ NMOMOILLI0O KOTOPOTO OCy-
ILECTB/SETCS TOUHOE IepeMelleHHe MJeHKH Ha OQWH Kajp.
MexaHu3M 3TOT NPUBOAMTCS B AeficTBHE JHOO KPyraoi pud-
JEHOH TOJOBKOH, JHO0 pbIUATOM WM KJIOUOM, 4 Ha HEKO-
TOPBIX (poTOANmapaTax Kyp-
KOM, pacroJIOXKEHHBIM T10/
HUXKHEHl CTeHKOH Kopmyca
KaMepBhl.

Ha puc. 13 noxazana
cxeMa MexaHHaMa nepe-
JBHZKEHHS TIJIEHKH B MaJo-
thopmMaTHBIX Kamepax.
Puc. 13. Cxema mexanusua mepe- 1 JIABHOH JIeTAsIbIo  5TOrO
IBIXKEHHa NJeHKH B MasohopmMatibiX ~ MEXaHH3Ma SABJISIETCSH 3y0-

(oroannaparax yateli Gapaban I, y KoTO-

poro mar 3yOIIOB COOTBET-

CTBYeT PAacCTOSHHIO MexAay nep(opanroHHbIMH OTBEpPCTIsI-
Mu  miedkn. Ha kpasx 6apabana umeercsi Mo BOCeMb 3y0-
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1108. Kaxnawii o6opor 6apabaHa COOTBETCTBYET mepeMelle-

HUIO MJAEHKH 2 Ha OQMH Kajp.

Bo Bcex mManopopMarHeix (oToanmapartax TpPaHCHOPTH-
PYIOIIMI MeXaHu3M CBfI3aH CO CYETYMKOM KaApOB, aBTOMa-
THYECKH OTMeYalolUMM YHCA0 CAeNaHHBbIX CHHMKOB HJIM UH-
CJ10 KaZpOB, MMEIOIHXCs B 3amace.

CUeTUHMKH KaapOB BCTPEUAIOTCSl TaKKe M HA IIHPOKOIMJe-
HOYHBIX anmnaparax, npeiHa3HayeHHbIX 115 CbeMKH Ha KaTy-
1eyHo# nueHke (cm. crp. 36), 'HO uallle BCero CYETUYUKOB HA
TaKUX anmapatax HeT; MX 3aMeHsier HebGoubllioe Kpyrioe
OKHO (Ty1a30K),; pacno/ioyKeHHoe Ha 3aJHel CTeHKe Kopmyca
KaMephl W 3alliIIeHHOoe KPACHBIM LeJJyJ0M0M H 3aCJ0H-
koil. [lo Mepe TMpoABHIKEHHS MJIEHKH B 3TOM OKHE IOSIBJISI-
10TCS TIOPSIAKOBBIE LH(PbI (HOMEpa KaapoB).

) KACCETbLI

KonnuectBo oTaenbHbiX GoTorpapuyeckux CHHMKOB, KO-
TOpPOE MOXKHO npou3BecTH Oe3 mepesapsakn (oroamnnapara,
BCErja orpaHuyeHo. it MU .

Uro6kpl HMeThb BO3MOXKHOCTb MNPOAOJKATL CheMKy, He
BO3Bpalllasicb B TeMHOe MoMmelleHHe, (horoannaparsl cHab-
JKaloTes KacceraMu. Mckaioyenue, xak Mbl y»Ke TOBOPHIIH;
COCTABJISIIOT JIHIIbL 1IMPOKONJIeHOUHble (hoToanmapatel, pac-
CUHTAHHBIE HA MPUMEHEHHEe KaTYIIeYHOI MJIEeHKH.

B naacTMHOYHBIX (hoToannmapartax mpUMEHSIOTCSH MI0CKHe
JlepeBsSIHHbIE M/ MeTaJJqH4YeCKHe KacCeTbl Ha OAHY HJIH JBE
naacTuakd, CbhbeMKa MPOH3BOAUTCS HAa Kax[AOH NJIacTHHKE
oraenbHo. Ko/HuecTBO CHUMKOB, KOTOpPOE MOXKHO TIPOH3-
BECTH, He BO3Bpamiasich B TeMHOE MOMeIleHHe, 3aBHCUT OT
KOJIHUeCTBa MMeLlnXcs KacceT. IlnacTHHOUHBIE KacceTbl
MOXKHO 3apsiXKaTh M MIOCKHMH (QOPMATHBLIMH MNJEHKAMH.

B majogopmMaTHbiXx KaMepax MpUMEHSIOTCsT KACCeThl M-
JHHAPHYECKOH (HOPMBI MeTajJIHuecKHe HJIH H3 MIaCTMacChl.
Bce oHM pacCuHTaHbl Ha KHHOIJIEHKY LIHPHHOH 35 MM H
nausoit 1,6 m. B annaparax ¢opmara 24 X 36 mm Ha Ta-
KOM OTpe3ske ToJyuaercs 36 CHUMKOB, B ammaparax ¢opma-
Ta 24 X 24 mm — 54 cHUMKa.

Kaccersl ManodopMaTHBIX KaMmep ObIBAIOT ABYX THIIOB:
crandaprrele U cneyuansHele. Crangapraas kaccera DPK-1
(puc. 14, /) coctouT H3 KOpMyca, KATYIIKH H ABYX KPHIIEK,
HajeBaeMbBIX Ha Kopmyc ¢ o0eHx cropoH. B crammapTHhIX
Kaccerax IJIEHKa TPOXOLHT CKBO3b MPOJOJbHYIO IIeNb,
OKJIEEHHYIO YepHBbIM 0apxaToM, 3aHiMIIAIOWUM POJIMK NeH-
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Kk oT 3acBerku. Co BpemeneM 0apxar cHaluuBaercsi, 00TH=
paercs M Kaccera HauuHaer npomyckatb cser. [Ipu 3acope-
HMH Bopca GapxaTHOH OKJEHKH TBEPABIMH YaCTHLAMM MO-
CJIE/IHHE OCTABJIAIOT HA TMJIEHKE 1apamuHbl.

Cnennanbneie Kaccersl ®KLL u ®KJI (pue. 14, 2) cBo-
GOMHE! OT 3THX HexocTaTkoB. OHM OTAHUAIOTCS OLHA OT APY-
rod JIMIIb ~ MaTepuasloM,
Y3 KOTOPOTO H3TOTOBJ/IEHBL:
kaccera ®KII usrorosasier-
csl U3 IMHKOBOTO CIliaBa, a
®KJI — u3 narynu. Koner-
PYKIHH Ke 00eux Kaccer
oaumHakoBel. Kawxmas xac-
CeTa COCTOMT M3 KaTyIIKH
H [BYX IUMJIHHIPOB, B/IBH-

|

"W Qi ‘ PaeMbIX OJHH B JPYro#.

il
L B o6Goux ummmHgpax ume-

IOTCSI IIHPOKHE TMPOJI0Jb-
Puc. 14, Kaccers: ManodopMaTHBIX Heic wenn. [ocne sapsa-
(hoToanmapatos: KH TaKMX KacceT [JeH-
1 —crangapruast tuna ®K-1, 2 —cneyn- KOM  LIHJIHHIAPBI  pasBopa-
; anbnag guna @K1 YUBAIOTCSI B  IIPOTHBOIO-
JIO¥KHBIE CTOPOHBI M IEJIH
pacxonsTces, YeM MOCTHTaercsl CBETOHEMPOHHLaeMOCTh Kac-
cer. B TakoM Buje KacceTa BK/aJbIBaeTcss B (oToanmapar.
Koraa e anmapar 3akpbiBaloT KPBHIMIKOH H MOBOPAUHBAIOT
KJII0Y 3aMKa, 4TOObl 3ameperh KPbILKY, CHeLHaJbHBIH MpH-
BOJ TMOBOpAaYMBAET BHYTPEHHMH LHJIMHAp, LIEJTH 00EHX LH-
JIHHAPOB COBMELIAIOTCS H IVIEHKA II0JyYaeT BO3MOXKHOCTb
CBOGOJHO BBIXOAWTH M3 KaCCEThl, He NMpHKacasch K peGpam
1eJiel, 4T0 0GecneunBaer JErkyio nojgauy MJeHKH U rapa-
THPYeT OT MOSIBJIEHHs] Ha HeH Laparnud.

Ilpu mpuoGperenn NOMOJNHUTENBHBIX KAacCeT caemyer
HMeTh B BHMY, 4YTO CTaHAAPTHHIE KACCETBI MPHTOAHBI JJI5
BCeX Ma/J0(OpMAaTHLIX KaMep, a CHelHaJbHble — TOJAbKO IS
Tex Kamep, AJsi KOTOPBIX OHH NpeIHa3HAYECHBL.

BoabmuHCTBO Mano(pOpMaTHBIX KaMep 3apsiKaercs: Of-
HOII KacceTol, # IJeHKa M0 MEepe CheMOK MepeMaThIBAETCs
Ha uMelolmylocs B (oroanmapare mycryio NPHEMHYIO Ka-
TywKy. Uro6bl HMETb BO3MOMKHOCTb MO OKOHUAHHH IJIEHKH
MPOH3BECTH Mepe3apsiiKy, Takue Qoroannapartsl CHaGKa-
I0TCS YCTPOHCTBOM, MO3BOJSIIOIHEM OTK/JIKOUHTH MEXaHH3M
nepeiBHKEHHsT MJIEHKH H ¢ TMOMOLIbIO pU(IEHON TOMOBKH,
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MEeXaHHUYEeCKH CBSI3aHHOIH C KaTYIIKOH KacCeTsl, MepeMoTaThb
MJIEHKY C NpuHeMHoi KaTymku obpaTtHo B kKaccery. [locae
3TOT0 annapar MOXKHO OTKPHITb Ha CBeTY M, 3aMEHHB HC-
I0JIb30BAHHYIO KAaCCeTy HOBOH, MPOAOJIKATH CHEMKY.

Hekoropbie H3 Mano(opMaTHEIX KaMep NONYCKaloT Ipu-
MeHeHHe KaK OfHOH, Tak u AByX Kaccer. Ilpn sapsake
NMBYMSI KacCeTaMH MNJeHKa, BHIXOJAS M3 OJHOH KAaCCeThl, BXO-
IHT B APYTyI0 ¥ 06paTHOl mepeMOTKH MJeHKH He Tpedyercs.
[IpenmyIiecTBo TaKHX amnnapaToB COCTOMT B TOM, UTO B
cjaydae HeOOXOAMMOCTH NPOSIBHTH ‘UdCTh KaapOB, He N0XKH-
Iasich OKOHYAHMS BCEH TMJIEHKH, almapaTt Nocje HecKONbKHX
CHEMOK MOXKHO OTKPBITH Ha CBETY II, OTpPe3aB MJEHKY, M3-
Bieub mpueMHylo kaccery. IlorepsaB mnpu 3TOM ABa-TpH
3aCBEUEHHBIX Kajipa, MOXKHO MPOJ0JAZKATE CheMKY.

Wmeloress ¢doToanmapathbl, Tpedyloiue 00583aTenbLHOTO
npruMeHeHHs ABYX KacceT. OHH JHIIEHBl ycTpolicTBa /4
o6paTHOW  NepeMOTKHM TJIeHKH  (Hampumep, amnmapar
«CwMmeHa»).

B MUHHMATIOPHBIX KaMepaxX MNPUMEHSIOTCS TOJBKO CIie-
I[Ha/bHble, NPeJHAa3HAUCHHbIE Ui HHX KaCCEeTHl.

3apsizka KacceT NPOH3BOAHTCSA B TeMHOTE, UTO He BCErja
OwiBaeT yaoOHO HenaTh. B 3TOM OTHOLIGHHMH IIHPOKOIJIE-
HouHwle (KpymHodopMaTHble) (oToannapaThl UMEIOT CBOE
MpenMyIIecTBO: B HHX OOBIUHO HeT Kaccer. Mx sawme-
HgeT ocTpoymHas (abpHuHas ymaKOBKAa CaMOil KaTylleu-
HOH TIJIEHKH, [03BOJSIONIAsi HE TOJbKO HEOTPAHHYEHHO
nepesapskaTh amnapar Ha CBeTy, HO M BOOOIIe He NOJb-
30BATLCS ISl 3apsAJKM TeMHOW KoMmMHATod (cM. crp. 8b).

Berpeualoresi, 0fHAKO, M IIHPOKOMJIEHOUHBIE KaMepbl,
cHaGennple Kacceramu. Onna
113 TaKHX KacceT IpHBeIeHa Ha
puc. 15. llInpokongeHoYHEIE KaC~
CeThl, TaK K€ KaK M LIHPOKOIJIe-
HOUHBIE (hOoTOAMMAPATEl, 3aPAKA-
I0TCA Ha cBeTy, HO (oroarn-
napar, HEMOCPeACTBEHHO 3aps-
JKEHHBIH — KaTyUIeuHOoH TJ1eH-
KOH, HeJIb35l OTKPhIBATh Ha CBETY,
lI0Ka He Oy/AeT HCno/Nb30BaHa B
NJIeHKa, a LIHPOKOMJIEHOUHbIE
KacceTbl HMMEIOT 3aCHOHKY, YTO p.. {5 MIupokonsenounas
N03BOJIsIET B J1000e BpeMs oThe- kacceta QoToannapara

JINTL UX OT anmnapara | IMpOsiBUTh »Camor
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MJEHKY, ecJqi 3Toro TpebGyioT obcrostenncTtsa. Ilpasna,
MOJIb3bl. B 3TOM OOJIbIIOH HET, MOCKOJbKY HEHCHNOJb30BaH-
Has 4acTh MJEHKH Bce paBHO mponaznaer 3psi. Ho ocHoBHOe
Ha3HAueHHe IUMPOKONJIEHOUHBIX Kaccer He B 3ToM. Ha-
JHYMe ABYX HJAM TPex KaCCeT TO3BOJsIET B Mpolecce
ChEMKH MEPexoAHTb C OAHOTO COpPTa HJH THNA MJIEHKH
Ha JApYroii, HampuMep ¢ uyepHO-OeJoOH Ha IBETHYI0 HJIH
C KOHTPACTHOH Ha HOPMaJbHYyl0. B HeKoTOpHIX e amna-
paTax TakHe KaCCeTbl TMO3BOJAIOT ITPOH3BOAUTHL HABOAKY
0G'beKTHBA HA PE3KOCTh C MOMOLILIO PAMKH C MATOBBIM CTEK-
IOM, KOTOpas 3aTeM 3aMeHsieTcsi KacceToii, 9To oueHb yno6-
HO MPH ChEMKEe MeJKHX 00BEKTOB B KPYMHOM Macmrale, npH
penpoayluupoBaHul M T. M. B poroannaparax, cHaGKeHHbIX
MOAOOHBIMH KacceTaMHM, CUETYHKH KalpOB YCTAHOBJIEHbLl Ha
KazK 0l Kaccere.

ABTOCNYCK

3aTBOpHl MHOTHX (hoTOAnMmapaToB CHaGMKEHLI TAK HAasbl<
BaeMBIM aBTOCIYCKOM. DTO MeXaHHW3M, KOTOPbIii aBTOMATH-
yecKH NMPUBOAMT B neiicTBHe 3atBop cnycra 10—15 cex
ocJe HA)KATHS Ha chmyck. 3aTBOP MpH 3ToM cpabaThiBaer C

Puc. 16. Astocmyck:
cJaeBa — MOMEHT B3BOJd; CripaBa — MOMEHT CnyCcKa

TOll BBIAEPKKON, Ha KOTOPYIO OH Obl1 yCTaHOBJIEH, KpoMe
B (Bbigepxkka or pyku) mau JI (mmurenbHas BLIIEPIKKA) .

Y WITOPHBIX 3aTBOPOB JJIsi YNpaB/ieHHs aBTOCHYCKOM
C/TYKUT 3aBOJAHOMN pbIYar M MyCKoBas KHOIKA. Ilns cbeMKU
C MOMOIIBIO ABTOCIYyCKa pbluar mocje B3BOAa 3aTBOpa IO-
BOpAYHBAIOT B OMPELEJeHHOM HampaBJeHHH [0 OTKasa
(puc. 16, cesa), a AJs Mycka ero B XoJ HAXHMAlOT HIH
OTBOAAT UyTh B CTOPOHY MYCKOBYIO KHOIKY (puc. 16, cmpa-
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Ba). Mexannam aBTOCmyCKa, 0OLIYHO aHKepHbIH, H314eT BO
BpeMsi paboThl XapakTepHbli 3BYK (XKyHIKaHHE), KOTOPLI
AJAHTCS 0 Tex nop, noka ue cpaboraer sarsop. Ormenen-
HbIf 2Ke pblYar npH 3TOM MeAJeHHO BO3BpalllaeTcs B HCXOA-
Hoe nosoxkenue. I'sia Ha Hero, MOKHO NMPeABHACTb MOMEHT
neiicteisi 3arBopa. C 3Toii ueablo pbuar Jenaercs Mi0-
BOJIbHO KPYMHbLIM, 4TOObI OH OBII XOPOIIO BHIEH.

Ha ueHTpanbHbIX 3aTBOpax pbiuar oOBLIUHO BHIEH XY¥Ke,
TaK Kak Hapyxy BbICTynaeT JHllbL ero ronoska. Ee aas
Ayulleil BUAMMOCTH OKPalIHBAlOT B KpacHblii user. Ha ta-
KHX 3aTBOpax aBTOCMYCK NMPHBOAMTCA B JEHCTBUE HaXmaTHEM
Ha CNycKOBOH pbluar (HJaH KHONKY) 3aTBOpa.

C noMmolublo aBTOCTYCKAa MOXHO cdoTorpapuposars ca-
Moro ce6si. I1puBensi aBTOCMYCK B JeHCTBME, Bbl 33 BpeMs
€ro XOJIOCTOTO X0Ja MO’KeTe 3aHfATb MecTo nepea (oro-
annapatoM u cdororpadupoBathbes, He npuderas Ags 3TOTO
K nocroponneii nomouu. Camo coboii pasymeercs, 4To BCe
NOATOTOBUTEJbHBIE K CheMKe Onepaulin HeoOXOAHMO Tpe-
BAPUTENLHO NPOJenaTh BaM CaMHM, a annapar Cjaeiyer
YCTaHOBHTb Ha LITATHBE.

[Tonb30BATLCS ABTOCTYCKOM yA006HO M B Caydasx, Koria
HaJZ0 OTOHTH OT anmapara, YToObl MOACBETHTh 00BLEKT COOKY
WIH TIOfepKaTh c3aid Hero (oH. ABTOCIYCK MOMKeT ObITh
rnoJie3eH W NPH CbeMKe JeTed, Korja HeoOXOAHMO OTBJEYb
X BHUMaHHe OT (oToannapara M A00HTLCS HYZKHOTO TNOBO-
pora ToJ0oBbl.

OHHXPOKOHTAKT

B nocaennue Toas LHPOKOe MPHMEHeHHe B JI00HTesb-
CKOIl M 0COOEHHO PEnopTepcKoi NPaKTHKE TOJYYHJIH 3JeK-
TPOHHO-MMIYJbCHEIE JaMIbl. DTH JaMIbl TPEACTABSIOT CO-
G0l OueHb MOIHbLIH, HO MFHOBEHHO AeHCTBYIOLLHil (B BHIE
BCIIBIIIKH) HCTOUHMK cBeTa. ITpomosknTesbHOCTh BCOBILIKH
TAKUX JlaMI OYeHb HEBeJHKa M B HEKOTOPbIX MOJENSX [10-
cTHraer i/sg00 M maxe /5000 CeK.

DOTOCHEMKA € 3/IEKTPOHHO-HMIIYJAbLCHOH JaMIoii IplHe-
CeT ycrex TOrja, KOrja MOMEHT BCHBILIKH COBNAAdeT ¢ MO-
MeHToM paGoThl 3aTBOPA, TO €CTh KOrAa JEHCTBHS JIaMIbl I
3aTBOpa CHHXPOHM3MPOBaHbL [l Takod CHHXPOHH3AUUH B
3atBope (poToannaparta yCTaHABJIMBAETCS TaK HA3bIBAEMbli
CHHXDOKOHTAKT — YCTPOHCTBO, 3aMblKalollee 3JI€KTplive-
CKYIO Llenb JiaMIbl B MOMeHT paGorhi 3aTBopa. lllTtencens-
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HBIH Pa3heM CHHXPOKOHTAKTA BBIBOJAMTCA Ha KOpmyc amma-
pata M HMeeT BHJ MaseHbKOro KPYyIJOro reesia, B KOTO-
poe BCTaBJsAETCS ILITEKKep Kabess UMIYJbCHOH JIdMIIBL.

B 1eHTpalbHBIX 3aTBOPAX CHHXPOKOHTAKT cpabaThiBaer
B MOMEHT MOJHOTO OTKPBLITHsI cTBOpPOK. MMeHHO B 3TOT MO-
MEHT M TPOMCXOAHT Bempiuka. ITOCKOMBKY B TaKHX 3aTBO-
pax CTBOPKH IIOJHOCTbIO OTKPBIBAIOT OOBEKTHB MpH J10001
KOPOTKO# BbIZEPIKKE, MOMEHT BCIHbIIIKH JJAMIIBI MOXKHO CHH-
XPOHH3HPOBATh NP ChEMKE C J1000f BbIIEPKKOM.

He Tax obGcToWT Aeqo B IMTOpHBIX 3aTBopax. Ilpu BEI-
IepIKKax Kopoue 1/5—1!/30 cex 1iesb MTOPKH He oOHaXKaeT
0JHOBPEMEHHO BCEro KajpoBOro OKHa (oroanmapara. Ona
yKe i OOHa)Kaer JIMIIb YacTb 3TOTO OKHA. Jlo MOSIBJEHHUS
3JeKTPOHHO-UMIYJIBCHBIX JIAMI 3T0 00CTOSITENbCTBO HE BBI-
3bIBAJI0 KAKHX-AHO0 MOMEX B MpakTHYecKoi pabore H C HHM
MOYKHO OBLIO HE CUMTATHCH, HO C MOSABJAEHHEM TAKHX JIaMII
OHO MPHOOPeIo BaxkKHOE 3HAUCHHE.

BCHBIIKA JaMIBI, KAK Mbl TOBOPHIH, HIHTCS !/a000 CeK.
a uHorxa u MeHbpuie. YToOBI MPH TAKOH MPOAOJKHTENBHOCTH
BCIBIIIKH T0JYYHTh CHHMOK C IIOMOLIbIO MITOPHOTO 3aTBOPA,
1[e/lb €ro 3a 3T0 HHUTOXKHO KOPOTKOe BpeMs HOJIXKHA mpobe-
JKAaTh BJOJb BCETo Kaaposoro okua ammapara. OnHako Tex-
HUYECKH 3TO HEBO3MOIKHO, MO3TOMY TPH CheMKe C HMIYJ/bC-
HOM J1aMIOi MPUXOMMTCS MMOMB30BATHCA LIENbIO TAKOH IIH-
PHHLI, TPH KOTOPO# KaJpoBoe OKHO 00HAXKAETCs MOMHOCTDIO,
a 570 ObIBAET TOJNBKO TIPH BHUIEPKKAX TNOPAAKA '/og—
1/40 ceK, BCJIENCTBHE Yero CHHXPOHHAS CheMKa € HMMyJIbC-
HOM JaMIOH BO3MOKHA TOJILKO MpPH BbIAEPHKKaX He Kopoue
yKa3aHHbIX.

BesencTBie 3THX HEJLOCTATKOB IITOPHBIX 3aTBOPOB B I1O-
c/eHee BpeMsi Bce GoJblliee 3HaueHHe MPHOGPETAloT IeH-
TpasibHble 3aTBOPb. CHHXPOKOHTAKT I MMIYJILCHBIX JIaMIT
B HacToslllee BpeMsi yCTaHABJIMBAeTCs Ha BCeX ammaparax,
HO ‘HA HEKOTOPHIX ammaparax MOXHO yBHJIeTb He OJHH, a
[BA CHHXPOKOHTAKTa, OOBIUHO pPACHOJIOKEHHbIe PALOM.

Jlesio B TOM, YTO KPOMe 3/€KTPOHHO-UMIIYJIbCHBIX J1aMI
B (hoTorpaduuecKoil NPAKTHKE NPHUMEHSIOTCA TaK HasbiBae-
Mble OJHOPA30BbIE JIAMMbI-BCHBIIKH, DTO HEGOJBUIHX pas-
MEpOB 3JeKTPHUYECKHe JAMIbI, HATOJHEHHble ATIOMHHHEBOH
dodbroii u kucaoponoM. IluTanne namm ocymecTBiserca
kapManHoii Gartapefikoil. IIpi BKIIOUEHHH JaMmbl (hosbra
MTHOBEHHO Cropaer B KHCJIOpOJe, BbI3biBas OUeHb SPKYIO
Beneiuky, Kaxkias Jjiamna AaeT OJHy BCIbIIIKY.
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B oranune OT OGe3bIHEPUHOHHBIX 3JEKTPOHHO-UMITYJibC~
HBIX JiaMM, AAIONHX BCHBILIKY B MOMEHT HX BKJIIOYEHHT,
7aMIbI-BCIBIIKH 007a1al0T HEKOTOPOH MHepIHed H JaloT
BCIHIUKY HECKOJbKO MO3/Hee MX BK/IIOUEHHS, M XOTHA pas-
HMIlA BO BpeMEHU 3€Chb HMUTOKHO Maja ¥ HCUHC/SETCs Thl-
CAYHLIMH JIOJSIMH CEKYHIbI, OHA TPH CheMKe C KOPOTKHMHU
BBIAEPKKAMH NPHBOANT K HAPYIIEHHIO CHHXPOHA3AIHH. ITo-
5TOMY JJisl JaMI-BCIBIIIEK Ha anmapaTrax ycTaHaBJIHBAETCH
OTHE/bHBEI CHHXPOKOHTAKT, YYHTHIBAIOL[HI HHEPIHIO 3STHX
Jamm.

CHHXPOKOHTAKT JJlsl MMIYJLCHBIX Jamnm 0G03Hauaercs
3HAYKOM B BHJE€ MOJIHHH, a AJS JaMI-BCHbIIEK — B BHIE
9JIeKTPHYECKON JJAMIOUKH.

JIaMIbI-BCIBIIKA JIOBOJBLHO IUIHPOKO MpHMeHsoTCs ¢(o-
TOMOOUTENSIMH H (DOTOpENnopTepaMu.

JlaMIIB-BCTBIIKH Pa3HOH MOIIHOCTH 00/Mafaior pasjini-
HOH MHepIHeH, IT0ITOMY Ha HEKOTOPHIX anmaparax BMECTO
CHenuanbHoro (BTOPOr0) CHHXPOKOHTAKTA yCTAHABJIHBACTCH
CHHXPOPETryJsTop, C TOMOIbIO KOTOPOTO MOZKHO MEHATH
yIpexaeHHe MOMEHTa BCIBIIKH.

Taxum 06pa3oM, B COBPeMEHHBIX amnmaparax HMETCs
TpH BHAA CHHXPOyCTPOficTB: 1) yCTPONCTBO, COCTOsiLlee H3
OIHOTO CHHXPOKOHTAKTa, TONBbKO /ISl 3JEKTPOHHO-UMIY/IbC-
HBIX JaMIl, 2) YCTPOHCTBO M3 ABYX CHHXDOKOHTAKTOB (or-
NeJbHO JJ8 3J€KTPOHHO-HMITYJILCHBIX JIaMIT H JlaMII-BCIIbI-
mek) #H 3) YCTPOMCTBO M3 CHHXPOKOHTAKTa M CHHXPOPEry-
J14T0pA.

CHHXPOHHAS ChEMKA C SJEKTPOHHO-MMIYJIbCHOH J1aMIIolt
oueHp yno6Ha. BaM He mpHXOAUTCsS 3a00THTBLCS O MOMEHTE
ee BK/IOUEHUS. DTO NPOHCXOAUT aBTOMATHUECKH IPH CIyCKe
3aTBOpA.

Kpome Toro, Jamma OGBIYHO CKpemasgercs C (oTo-
annapaToM COeIMHHTeNbHOM IVIAHKOH H CBET JaMIbl BCEria
nampabneH Ha OOLEKT CheMKH, 4YTO TaKiKe OdYeHb yao6Ho,
Tax Kak JaMIly He TPUXOMHTCS JepKaTh OTAEJIBHO DPYKOI.

9KCNMO3UIIHOHHAS HIKAJA

B paGote ¢ (oroannapaToM H3MEHATb BHIAEPIKKY MU
BEJHYHHY OTBEPCTHs AuadparMel MPUXOAHTCA OUYEHL YACTO.
DTo RUKTyeTCs ILeJbIM psaoM O0GCTOSTeNbCTB, C KOTOPLIMH
BAM MplAercs CTOJKHYThCS Ha NPaKTHKE. Ecan yciaoBus
OCBellleHysl He MeHsSIOTCs, TO NpPH Kaxa0M H3MeHeHHH CKO-

39




pOCTH JeiCTBHS 3aTBOpPA NPHXOMHTCS COOTBETCTBEHHO H3-
MeHATb AHaparMy M, HAoOOPOT, H3MEHsIsl OTBepCTHe
auadparMel, MPUXOANTCS COOTBETCTBEHHO H3MEHSITh Bbl-
HepKKYy. IDT0 0OCTOSTENBCTBO HATONKHYJNO KOHCTPYKTOPOB
Ha MBIC/IbL MeXaHHUECKH CBA3aTh PEryJasiTop 3aTBOpa C MpH-
BOAOM auadparMsl Tak, 4ToObl MPH Mepexoje OT OJHOH BHI-
JAEPIKKH K APyrod aBTOMATHYECKH H3MEHSJIOCh OTBEpCTHE
auadparmMel  H, HaoGopor, TMpH
H3MEHEHHH OTBepPCTHS auadpar-
Mbl ABTOMATHYECKH H3MEHSJIACh
BhIlepkKa. Takoe ycTpoicTBO
MONYyYHJI0O Ha3BaHUE SKCMO3U-
IIHOHHOH IIKAaJdBl.  YCTPONMCTBO
370 (puc. 17) cocrour us 3y6ua-
TOr0 KOJblla J, Ha OLHOH 4YaCTH
KOTOPOTO pacnojioyKeHa IIKaJia
peryasitopa 3aTBopa 4, a Ha npo-
"2 THBOIOJIOKHOII, PAacIoJIokKeHHOI
Puc. 17. Dkenosnumonnas ~ PAAOM CO IIKaJOH nHapparMul o,
uu\'a.naI()(@)OToangapaTa HaHECeH TMOPSAAKOBBLIH DI Tak
2 SZHOCTE HAa3bIBAEMBbIX  3KCMO3HUIIHOHHBIX
uucen 2* IDTH 4YHCAA YCJOBHbI
W BBIPAXKAI0T OTHOCHTE/IbHbIE SKCIO3UIIHH, HEOOX0AUMBIE M1/
NnoJiyueHusi HeraTHBa HOPMAaJbHOMH MJIOTHOCTH.

Mamerenie STHX duCen Ha eIHHHIly COOTBETCTBYeT W3-
MEHEHHIO SKCMO3HILHH BABOE, MPH 3TOM, YeM OOJbIIe YHCIO0
TeM MeHblie 3kcno3unus. Ha kombite nmMeercs pbmar-yxa3a:
tenb 1. Onpenenns TpebGyemble [/ NAHHBIX  YCJOBHIL
CHEMKH BBHIAEPXKKY M JHadparMy, ycTaHABIMBAIOT, Kak
OOBLIUHO, 3aTBOP H yKasaTenb AHa(parMbl, 4 3aTe€M BBOIAT
peiuar-ykasateab I B TO yriayOneHne Mexay 3y6uamu
KOJIbIla, POTHB KOTOPOTO OH oKasaJcs. [1pn stom mpoucxo-
JHUT CLENJeHHe perysastopa 3aTsBopa C yKazaTeJeM Iua-
¢parMel B 3aTBOp HauWHaeT paboTaTh COBMECTHO C J[HAa-
(hparmoi.

Tenepp npi KaxAOM H3MEHEHHH BBIAEPHKKH, TO €CTh
NepecTaHoBKe PEryJ/sTopa 3aTBOpa, HAa OAHO JeJeHHe IIKa-
JIbl COOTBETCTBEHHO aBTOMATHUECKH Oyner mepeMelaThes
HA OHO JeJeHHe 1 yKa3aTelb Ouadparmbl, a SKCHO3HIHS
BCe BpeMs OyJer ocTaBaThCs OAHOMH H TOMH kKe.

* 3'}.(CI103HU.HOIIHI>IE UACJIa HHOrZA Ha3bLIBAIOT YHCAAMH CBETOBbIX
3uadeHnd, a 3KCHNO3HUHOHHYIO WKANYy — WKa/A0i CBETOBLIX 3HAUEHNI
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[MpakTHueCcKoe 3HaUeHHe 3TOTO YCTPOMCTBA COCTOMT B
TOM, 4TO, BO-MEPBBIX, OHO YCKOpsIET MOJArOTOBKY ammapara
K Ka)K[Ooi Cjeayioumieii CcbeMKe, TakK Kak JBe onepamuu
(ycranoBka 3aTBOpa M YCTaHOBKA nuadparmel) coBMela-
0TCSt B OJHY; BO-BTOPHIX, HCKJIOYaeT HEOOXOAHMOCTh pac-
CUNTHIBATH AMA(ParMy B 3aBHCHMOCTH OT H3MEHeHHil BbI-
JepKKH WJAH BBIAEPKKY B B3aBHCHMOCTH OT H3MEHEHHH
BeJHYNHB! Ana(parmbl; B-TPeTbUX, oO/erdyaer 3aaauy 3amo-
MHHAHUS 3KCMO3UIHK B CJAydasX, KOTAA CHOyCTs HEKOTOPOE
BpeMsl TOCJe OJHOH CBEMKH MPHUXOAUTCA MPOM3BOAUTE
CheMKy B TaKHX K€ YCJIOBHAX Ha MaTepHale TOH JKe CBeTo-
4yBCTBUTEJNbHOCTH, TAK KaK /5 STOr0 BMECTO 3aMOMHHAHUA
BBUIEPIKKH M AnadparMbl AOCTaTOYHO 3aNMOMHHTH  OIHO
3KCMO3HI[HOHHOE YHCIIO. ‘

ITocKo/IbKY MOADGOP BBIAEPIKKH HMeeT Hanbosbliee 3Ha-
yeHHe MPH CheMKe NBHIKYLIHXCA OOBEKTOB, a moabop nua-
parMbl — MpH HEOOXOAHMOCTH TONYYHTH TPeOyeMyio Tiy-
OuHy pe3ko H306paxKaeMoro NpOCTPAHCTBA, SKCMO3HUHOH-
HOH 1IKaJoil CJHeAyeT I[0Jb30BAaThCsi TakK: INPH CBHEMKE
ABIAKYIIHXCS 0OBEKTOB PEry/iHpOBaTh CKOPOCThH MEHCTBHA
3aTBOpa, He AyMas O Auadparme, a TpPH CheMKe, TPeOyIo-
ueii 3a60THl 0 rayOuHHE pe3Ko H300pakaeMoro npocTpa-
cTBa, PeryJqupoBath AHadparmy, He Aymas 0 3aTBOpe. Cne-
JlyeT, OHAKO, yuecTb, 4TO TaKoe MPHMEHEeHHe SKCIMO3HILHOH-
HO¥ IWIKAaJBl A0MYCTHMO TOJALKO B TOM CJyyae, ec/ai yCnoBH:A
OCBELIeHHsT He H3MEHSIOTCS.

DKCNO3ULKHOHHAS LIKana TpejacTaBisier ocoOblii HHTEpec
IS HAUMHAIOLAX ¥ MaJoOombiTHBIX (oromodutenei. Ona
N03BOJISIET TMOJYYHTb Ha [VIEHKe HeraTHBBI OJHHAKOBO
[IOTHOCTH, UTO B AajbHeiilleM CyLIeCTBeHHO 00Jerdaer Hs-
FOTOBJIEHHE ¢ HUX ()OTOOTHEUATKOB.

Hannuue B annapare 5KCHO3HIHOHHO IKAJBI He HCKITIO-
yaeT BO3MOMKHOCTH TOJb30BATLCS 3aTBOPOM H AHA(DpaTMOi
pasienbHo.

@GOTOANEKTPHYECKHUH IKCIMOHOMETP

[paBuibHas BbIAEPIKKA — OAHO H3 OCHOBHBIX YCIIOBHI
NoJIydeHHsi XOPOLIero cHuMKa. BeiepKa 3aBHCHT OT OUeHb
MHOTMX YCJOBMi, H ONpereneHne ee, 0COOEHHO s Malo-
ONBITHOTO JIOOUTES, COCTABAIET eABa JIH He CaMylO C/I0K-
Hy10 3amgauy. s 3TOi Lesn BBINYCKAOTCS pa3Hoobpa3Hbie
pacueTHble TAOJMHLBL H MPHOOPEI, HA3BIBAGMbIE SKCIOHOMET-
paMu, M3 KoHX Hanbonee TOUHBIMU ABJAIOTCA thoTosnexTpu-

41




yeckHe 3KcroHoMerper (puc. 18, 7). Hexoropwie, npasna
IoKa elle HeMHOrue, Qoroannapartsl caMH CHaOKeHbl Ta-
KuMH mpuoopamu (puc. 18, 2). Henb3s He corsacurtbes c
TEM, YTO 3TO IPEACTaBJAsIeT OTPOMHBIe yA06CTBa, HO, ecTe-
CTBEHHO, YAOPOZKAeT anmapar.

D 0T03/I€KTPHUECKHE 3KCIOHOMETPEl OTHOCATCS K pas-

PANY TOUYHBLIX M BBICOKOUYBCTBHUTEJbHBIX H3MEPHTENbHBIX

: npu6opos. [lelicTBHe MX OCHOBAHO
Ha TpuMeHeHHH (oTO3NMEMeHTa, Co-
eIMHEHHOTO C BeCbMa YYBCTBHTE/b-
HbIM MuKpoaMmnepmerpoM. [lox neii-
CTBHEM cBeTa B '(DOTO3JEMEHTe
BO3HUKAEeT 3JIEKTPUYECKUH TOK, KO-
TOPLI OTKJIOHSET CTPEJIKYy MHKPO-
aMInepMeTpa TeM CHJIbHEe, UeM sipue
CBeT, majalomuili Ha (OTO3JEMEHT.
ITo OTK/IIOHEHHIO CTpPEeJIKH Oonpeje-
JISIeTCSs1 BHIIEPIKKA.

B pasupix anmaparax pacuer Bbl-
JIePKKH M0 3KCIOHOMETPY IMpOH3-
BOJIUTCS DPA3/IUUYHBIMM CTOCOOaMH.
B annaparax, cHaGKeHHBIX 3KCIIO-
3ULMOHHOH IUKAaJOH, CTpenka Mu-
Kpoamnepmerpa  OObIU-
HO NMOKa3kIBAET KCII03H-
11IOHHOe uHcao. B apy-
PHX annapartax BhIAepK-
K4 pacCUuThIBAaeTCs ¢
IOMOIIBIO CHEeIHATbHOTO
KaJbKyJIsTOpA.

Piuc. 18. DKCIOHOMETPLL QoTOSERTPHUECKIHE
I — dorosnekTpuyeckuii skcnonomerp; 2—

v ; 5KCHOHOMETPHl TPEOYIOT
S L DoTve Sthoworg oo
9KCIIOHOMETPA PACIOJIONKEHE KOJbLa KaJlb- palieHus. HP”60P cJre-
KyJsiTopa) pyeT odeperatb OT pas-
HBIX TOJNYKOB. Bo Bpewms
paGoTEl CJeIyeT CTaparhbCs He ToABepratb NPHGOp JIH-
TeNbHOMY BO3IEHCTBHIO SIPKOTO CBeTa, TaK KaK YYBCTBH-
TeJNBHOCTL MpPHOOpPa OT 3TOro cHuKaercs. B nepaGouem co-
CTOSHUH U(I)OToanemeHT npubopa Joaxen OHITb HNPHKPHIT
3aCJIOHKOH.
Cnenyer Taxme y4ecTb, 4TO (hOTO3JI€eMEHT BeChbMa TOI-
BepIKeH BIMAHKIO TeMmepatypel. Cuia (oroToka AOCTHTaeT

42

MAKCHMANbHON Beduunsl mpi remneparype -5° [lpu cuu-
JKeHHH TeMmmepaTypsl cHia (OTOTOKA DPE3KO CHHMCACTCH.
[Ipu TMOBbILIEHHH TeMIepaTypsl CHIa ¢oToTOKA CHHIKAETCH
[oCTeneHHo, HO MpH Harpese npubopa 1o -+50° cdotosne-
MEHT MOKeT MOJHOCTBIO MOTepPSITh CBOM CBOHCTBA,

JLUOTITP MU HOE VCTPOUCTBO

Jliogy, cTpajaioniue HexlocTaTkaMi 3peHHs (6amu30pyKo-
CTBIO WJH [a/bHO30PKOCTHIO), HCIBITBIBAIOT TPYAHOCTH MpPH
Ho/b30BAHUH (hOTOAMMApaTAMH, TaK Kak 0e3 OuKOB OHHM
[JIOXO BHAT, a B OUKAX HE MOTYT MPHOJH3UTHL OKyJsp BH-
JOMCKATEJIsT WJIH COBMEIIEHHBIH BHAOHCKATE/b-1a/bHOMED
K rJa3y Ha CTOJBbKO, HA CKOJIbKO TpeGyercs. BenencrBue
5TOCO MOKA3aHHS BHIOMUCKATENSI CTAHOBSTCH HEBEPHBIMH.

C 1e/pio 00JErYnTh TAKHM JIOASM paboTy c anmapaTtoMm
B BH/OHUCKATENAX H B COBMELICHHBIX BHJIOMCKATEJSIX-IaJb
HOMEpaX HeKOTOPHIX (JOTOKAMEp MpPeAYCMOTPEHO TaK Hasbl-
BaeMoe [HONTPHIHOE YCTPOICTBO, MO3BOJISIONIEE yCTAHOBHTD
OKyJISIp 3THUX NPHGOPOB MO I71a3y H MOJb30BATHCA HMH 6e3
oukoB. Ecaiu BBl cTpajiaeTe HE0CTATKOM 3PEHHH, TO MpPH Bb
Gope ¢oToammnaparta HajaHuMe B HEM JMONTPUHHOTO YCTPOH-
cTBa GyNeT MrpaTh JUIs BAC BayKHYIO pOJb. B pasHiHDLIX

anmapatax AHONTPHHHBIE YCTPOHCTBA HEOAHHAKOBEL. B Heko-
TOpBIX KamMepax OHH KOMIEHCHDYIOT HEJOCTaTKH SPEHHH B
npesenax or 3 mo —3 JQHONTPHi, B APYTHX amnmaparax
5TOT AMAna3oH Menblne. Eciu ke BBl He CTpajgaere HELO-
cTATKAMH{ 3peHHs, MHONTPHUIIHOE YCTPOHCTBO HHKAKHX Tpe-
MMYIeCTB BaM He AacT,

LIKAJIA TJIYBHHbI PE3KOCTH

BOJIBIIMHCTEO COBPEMEHHBIX (HOTOAMMAPATOB CHAGKEHO
yCTPOMCTBOM, NO3BOJISIOUINM ONPELETHTD ryiyOuHy Pe3ko
1300pazkaeMoro npocTpaHcTBa.

DTo0 yCTPOHCTBO COCTOMT M3 LIKAJIBI pacCTOSTHHH H COB-
MeCTHO JjeficTBylOINeil € Heil LIKaJbl riyOHHBl PE3KOCTH.
[Mocaenuss ¥e COCTOMT H3 JBYX COBepUIEHHO OXHHAKOBBLIX
KaJ, CHMMETPHYHO DPAaCIO/I0XKEHHBIX IO o6e CTOPOHBI OT
yKasaTenst MIKAJsl pPAacCTOSHHH U TOBTOPSIOLIHX G pB
lKaabl AHAa(parMbl aHHOTO OOBEKTHBA. [To 3TOMy Xapak-
TepHOMY MPH3HAKY INKaJay MIyOHHBl PESKOCTH JIErKo o6Ha-
pYXKHTH Ha oObeKkTHBE (WM HA annapare). Ha puc. 19 mo-
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KazaHa likana rayOuHel peskocTn Ha obObextnBe «Muuy«
cTap-22».

Kak 6b1710 cka3ano, mwKkasna rayGuHbl pe3kocTH AeicTByer
COBMECTHO CO WIKAJOH pacCcTOfHHIl H NO3TOMY BCEraa pas-
MelleHa psaoM ¢ Heii. C mOMOLLbLIO 3THX ABYX LIKaJ MOMKHO
pewar, psi NpakTHYECKHX 3a1a4: ONpPelesiTh TPaHUIlbl
rayOunbl pesko M300pakaeMoro MpocTpaHCTBa NpH yCTa-
HOBKEe 00BLEKTHBA HA TO MM MHOE PACCTOSIHHE, IIPH TOM MJIH
HHOM OTBEPCTHH Auaparmel, onpepensitTh, Ha Kakoe pac-
CTOSIHME CJelyeT ycra-
HOBHTb OOBEKTHB MJIH
KaK ero claeiyer 3ajpua-
(hparMupoBaTb,  UTOOHI
NOJNYYUTL HEO0OXO0AHMYIO
rayouHy pesko Hsobpa-
: JKAEMOTr0 MPOCTPAHCTBA.
VST Bce 3tn 3apaun pe-

1aTes GBICTPO M TMpo-
CTO H, IO CYULeCTBY, OJ-

& 2\
HUM H TeM 2Keé CII0oCOo-

Puc. 19. Illkana ray6uHB pe3kocT
i Ha
inexmg a2 O0M, OCHOBAaHHLIM HA
TOM, UTO KOrjga YyxKa3sa-

¥ TeJdb IKaAbl pa g
HHM COBMELIEH C TeM WM APYTUM JeJeHHEM 3TOii pm(}:(CaTJ(l)S
TO J1BAa OAMHAKOBLIX JEJNEHHS 1IKaJbl TJYGHHBI peaxocm’
pacroyioxenHpe N0 00e CTOPOHBE OT yKasaTenasi H CooTBeT-
CTBYIOLLNE TPHMEHsIeMOH anaparme, OTKAAABIBAIOT Ha
lIKaJjle pPacCTOSIHUA TPaHHibl TIyOHHBI Pe3Ko H3006paKae-
MOTO TPOCTPaHCTBA.

Tak, wnanpumep, ecanm y o6bektuBa «Humycrap-22»
¢ F=25 cm nan y mo60ro Apyroro o6LEKTHBA C TAKHM Ke
(bOKyCHblMUpaCCTOﬂHHGM PaCHONOKHTL yKasarelb LIKAJbLI
paccTosIHUH MPOTHB AeneHust 3 (HaBoaKa Ha 3 M), KaK 3TO
MoKaszaHo Ha pHc. 19, To MOXKHO 3aMeTHTb, Kak éyner H3-
MEeHATbCs TyOMHA pe3Ko H300paKkaeMoro HpPOCTPaHCTBA
npu pasauuHplX auagparmax. Ilpu puadparme 4 ona ma-
uHercs ¢ 2,5 # M He A0HAET 10 4 m, a npu anadparme 16
OHa HauHercs ¢ pacctosinud 1,7 u n noiiner no 20 . Ilepe-
Melias ykasaTedb K APYTHM LH(pPaM wWKajgbl paccTosiuuii
MOXKHO TAaKHM e CHoco00M ONpeneNnTh IyGHiy pe31<c;
H300paxKaeMoro MpoCTPAHCTBA Aas 11060l anapparmbl. OT-
~ TAJNKMBAfiCh OT JA€NEHHH LIKaJbl PyGHHLE Pe3KOCTH | ﬁepe-
XOAs K JeNeHHsM WIKaJbl PacCTOAHMH, MOXKHO pelaTh
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oBpaTHbIE 3a1a4H, TO €CTb OMpPEele]HTh, HA KaKkoe paccrost-
Hue caeayeT CHOKYCHPOBATb OOBEKTHB M KakK ero c/aeldyer
3aguadparMiupoBaTh, UTOObl MOJNYUHT Tpebyemyio rayOuHY
pe3ko 1300paKkaeMoro mpocTpaHcTBa.

IleiicTBysl TaKuM IyTeM, MOXKHO, B 4aCTHOCTH, obHapy-
JUTh, YTO TNPH Haubojee ymOTPeGHTENbHOH Ha MNPAKTHKE
nuapparme 8 U ycraHoBke 00BbEKTHBA HA 7 M MOXKHO obec-
neunTh TAYGHHY pe3Ko H300parKaemoro mnpocTpaHcTsa oOr
3,6 # gooo. dro Oyaer Hanbosee BHIroAHAs YCTAHOBKA
o6bexTHBa ¢ F—=5 cm npn cbheMke ¢ guagpparmoi 8.

[1010GHBIM Keé CIOCOGO0M MOXKHO JIETKO OThICKAaTh OMNTH-
MaJibHyI0 yCTaHOBKY OOBEKTHBA JId moboil  Apyroi ama-
(parMbl, KOrja BaxKHO OOeCMeyWTb Ha CHHMKe DPe3KOCTB
nanbHux nuanos. [las sToro TpeGyercs JiHiIbL COBMECTHTH
C JeJeHreM 00 YHC/I0 AHadparMel NPaBoOid CTOPOHBI LIKAJbL
ryOHHBl PE3KOCTH.

KJWHOBOE YCTPOHCTBO

Kax 66l TOHKO HH OBII10 MAaTHPOBAHO CTEKJIO B 3€pKaJjib-
HBIX Kamepax, OHO TOTJIOLLAET JOBOJBHO MHOrO CBETa, H
npu ChHbeMKe B YCJAOBUAX caaboro OcBellleHHsi HaBOJKa HA
Pe3KoCThb CTAHOBHUTCS BanyﬂHHTeJleOﬁ. C penblo obaerye-
HUS U JOCTH2KEHMHHA MAaKCHMAaJbHON TOYHOCTH HABOAKH B HE-

KOTOPHIX 3epKa/bHBIX Kamepax
COBMECTHO € MaTOBBIM CTEKJOM
npuMeHsercs TAK Ha3bIBAEMOE
kanHoBOe yerpoiicrBo. Ouo co- 5
CTOMT M3 JABYX Ma/eHbKHX CTeK- A

JSHHBIX KJHHbEB (MPH3M), BCTPO- & e

CHHBIX B HEGOJBIIOE YTayGueRHe _ Nemeeos omett

Kpyraioil (OpMEI, CHelNaHHOe B Ppyc, 20. Kmunosoe ycTpoiict-
LeHTpe MATOBOTO CTeKaa, Kax BO (B YBEJIHYEHHOM BHJIE)
nokaszaHo Ha puc. 20.

Hax/OHHBIE TPaHH 3THX K/IWHbeB HMEIOT B LEHTPE KpPy-
ra o6uIyio TOUKY IepeceueHHus, KoTopas HaXo[uTCs B OJIHOI
[IJIOCKOCTH ¢ MaTHPOBAHHOH MOBEPXHOCTHIO MATOBOTO CTEK-
na. Tasing Ha n3oOparkeHHe HA MaTOBOM CTEKIIE, Habmona-
TeJbh OZHOBPEMEHHO BHIHMT 4acTb 3TOTO H300pazkeHns B
npegenax Kpyra, o6pa3soBaHHOTO KIHHBSIMH H pasienci-
noro wetkoil rpannueii nononam. [1pn TOYHOII HaBOJAKe HA
peskocTh KOHTYPHI H300pareHus, PACTOJNOKEHHbIE B ABYX
MOJyKpyrax, CoBnamaiT (puc. 21, 2). Ilpn BCAKOM »Ke OT-
KNOHEeHHH OOBEKTHBA OT MOJOKEHHs TOYHOH HABOAKH H30-
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?g}amenue, BHIMMOE B Kpyre KJIHHOBOTO YCTPOICTBA, KaK Obl
pexkercsi monosaM M MONOBHHKH OKA3BIBAIOTCSI CMELIeHHBIMH

SIIH? 10 OTHOLIEHHIO K apyroi. ITpu sToMm, Korga 00BEKTHB
€CKOJIBKO yNa/leH OT MOJIOKEHUs TOYHOM HAaBOAKH, H300pa-
JKEHHEe B OJHOH uacTH (HanmpuMep, BepXHeil) cMellaercs

5 Puc. 21. JleiicTBHe KJIHHOBOIO YCTPOICTBa:
— 00bekTHB; K — KaunoBoe ycrpoiicreo; M — Maropoe CTeKN0

BJ€BO, a B Apyro# (mmxneil), snpaso (puc. 21, 7). Koraa
Ke OO0BEKTHB HECKOJNBbKO MPUOJHIKEH K nonepm;ocﬁx MaTo-
BOTO CTeK/d, H300parKeHHs CMEIaloTCsi B APYrde CTOPOHBI:
BepXHee — BNPaBo, a HHXKHee — BieBo (puc. 21, 3) S

KanHoBoe yCTpoiCTBO 3HAYHTENLHO oGeruaer HABOJK
B YCJOBHSIX CJ1a6Oro OCBelLleHHs, TaK KaK KJAMHbS MPO3 aq}:
Hbl (MHOTJA CJleTKa OKpAlleHbl) W M300pakKeHHs Burz)um
3HauyuTenbHO Jyyume. OyeHb NOMOraer 3T0 YCTPOUCTBO M

JIOASAM C HeLOoCTaTKaMH 3PeHMs, 3
; 3aTPYINHAIOIUINMHE HaB ¢
IT0 MATOBOMY CTEKJIY. ’ s
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OrPAHUYUTEJBHLIE PAMKH B BUJAOUCKATEJIAX

~ Mwmerorcst (oroanmapatsl, B BUOUCKATENSAX HJIM B BH-
oMCKaTeNsX-1albHOMEPaX KOTOPBIX BH/AHBI OrPAHHUHTEND"
Hple paMKH{, TpHMeHsemble K OGBHEKTHBAM C pasHeIMH (oO-
KYCHBIMH PACCTOSIHUSIMH M COOTBETCTBEHHO pasHYHBIMH
yraamu u3o0paxenus. B rakux anmaparax MOKHO T0JIb30-
BATLCSL CMEHHBIMH OGBEKTHBAMH, He mpHoGperas MIs HHUX
crennabHbX Bugouckareneit. Takue paMKu HMEIOTCH, Ha-
npuMep, B BHIOMCKaTe/e-1albHOMEPE annapara «JIeHnH-

rpam»,
TABJIMILA HATTOMHHAHHUS
DOTOMIOBUTENH, JHLIL H3PEAKA TOJb3YIOMHECH thoroar-
mapartom, 4acto 3a0bBaIOT COPT H yyBCTBHTEJNBHOCTb HAXO-

,HHLLLEﬁCH B HEM IIJIEHKH. J_IJIH HarnmoMHUHaAHUSA 00 3TOM Ha He-
KOTOPBIX anpmaparax UMeeTcs yCTpOﬁCTBO, 00BIUHO HMEIO-

‘ee BH KPYTJIOH MOBOPAUHBAIOLIEHCS Tabaulbl ¢ 0003HA-

YeHHSIMH COPTA M YyBCTBUTEJNHLHOCTH TICHKH. [TocTaBieHHas
B COOTBETCTBYIOLIEe TMOJOKeHHe, 3Ta tabauua B AajbHEi-
ureM HamoMHHAeT (OTOMOOUTENI0 XapaKTepHCTHKH JIEHKH.

Kpome mepeyuc/eHHbIX OCHOBHBIX H JLOTIOJIHUTEIBHBIX
yCTPOKCTB B (pororpaduyeckux annaparax BCTpeyaloTes: H
JApyrue MeJaKue npucrioco6nenus. IlouTH Ha KaMuIOM co-
BpeMeHHOM (horoamnmapare HMeeTcs HeOoJblnas KiaemMMa,
npenHasHaueHHas A yKpersieHus B Hell pa3aHUYHBIX TPH-

»HallJIe)KHOCTef;{E JIOTIOJTHUTEJIbHBIX BPUIOPICK&TEJIEI';I, 3JEKTPOH-

HO-MMMYJILCHBIX JIaMIl, AOMOJIHHTENbHBIX NaabHOMEPOB H T. II.
Ha Bcex anmapaTax MMeeTcs LITATHBHOE FHE3N0 A yKper-
JleHHsi annmapara Ha IITaTHBE, HEKOTOPBIE amnapatsl CHa0-
JKeHb HeGOJbIIHMA YUWKAMH [JIsl HamJeuHoro pEMHs. A B
doroannapare «CTapT> HMEETCH NAKE crielaabHbI HOZXK
[Jst 0Ope3KH TJIeHKH BHYTPH KaMephl.

Camo co0Ooil pa3ymeercsi, UTO TaKHe ycTpoiicTBa, XOTd
OHH W [OJEe3Hbl, He HrPAIOT pelaioued poji mpH BBEIOOpE
(horoanmapara.

KOHCTPYKTHBHBIE OCOBEH HOCTH
®OTOATIAPATOB

KoHCTpYKTUBEOE pas/uHyne doroanmapartoB  CBs3alo
npekae BCEro ¢ CHCTEMOH HABOAKM OOBEKTHBA HA PE3KOCTD.
Kak yxe OBLIO CKa3aHO, CYLIECTBYIOT ¢oroanmapatsl BO-

o

o61e JUiIeHHBIe (POKYCHPOBOUHOrO yCTPOUCTBA H JeHCTBYIO-
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lHe TI0O MPUHLUKMNY JKEeCTKOH YCTaHOBKHM 00bekTHBa Ha bec-
KOHEYHOCTb. ITO B OOJLLIMHCTBE CJAydYaeB JAETCKHE (OTO-
annaparkel, He pacCUHTaHHble Ha CKOJbKO-HHOYIbL Cepbes-
HYI0 pabory.

HveioTcs annapaTsl, B KOTOPBIX eAHHCTBEHHBIM YCTPOIi-
CTBOM i1l HABOAKH Ha PE3KOCTH CHYXKHT IIKajga Paccrosi-
HUil. 9TO TOXKe annapartbl NPOCThle 10 KOHCTPYKIHH H He-
Jdoporue, paccudTaHHble HA HaYMHAIOUINX, MaJOOMNBITHLIX H
HEB3BICKATENbHBIX (hoTomo6KTENeH,

Hauuéonee COBEpPIIEHHBl annapaTbl ¢ AaJbHOMEPHOH Ha-
BOJIKOH Ha PE3KOCTb M 3epKajbHble KaMepsl. IMeHHO MeXR Iy
STHUMH ABYMsI TpPynmaMH H HMEIOTCSl CYIIEeCTBEHHBIE KOH-
CTPYKTHBHBIE Pa3JIHYMS.

B annmapatax c npaabHOMepaMH HaBOJAKA Ha Pe3KOCThb
OCYIIECTBJISIETCS KOCBEHHLIM MyTeM. B HHX BBl He BHAMTE
H300paxKeHnsi, KOTOpoe NaeT caM OOGBEKTHB, H CyaHTe O TOU-
HOCTH HABOJAKH HA PE3KOCTb MO NMOKA3aHHAM JaJbHOMepa.
B 3sepkanbHBIX Kamepax 1eso OGCTOMT HECKOJIbKO HHAYE
[I039TOMY, TOBOPS O KOHCTPYKTHBHBIX OCOGEHHOCTSIX cbom-’

annapartos, CAenyer InpexKae BCero OCTAaHOBHUTLCS HA 3ep-
KaJlbHBIX KaMepax.

3EPKAJIBHBIE KAMEPBbI

CyLHECIBy}OT TPH THIA 3ePKaJbHBIX KaMep.

IlepBbiii TN — 5T0 0BYX06DEKTUBHAA 3epKalbHAS Ka-
mepa. Ha pue. 22 npuBesena cxema Takoro anmapara. An-
napaTt COCTOMT Kak Obl M3 ABYX 3Takeil. HuxKHuil ero sTax
npejicrapafer co6oi cobGerBeHHO (hoToannapart, CHaGKeH-
HBIH pacOY¥M OOBEKTHBOM [, a BepXHMH KOH’CprKTl'lBHO
OuYEHb TOXO0XK Ha ONHMCAHHLIA paHee 3epKaJbHBIH BHIOHCKA-
TeJb M BBITIOJIHSIET €r0 POJib. JTa YaCTh annapara COCTOMT
H3 CaMOCTOSITE]IbHOrO OOBEKTHBA 2, HA3BIBAEMOTO BH3HP-
HBIM, MATOBOTO CT€KJa 3 M 3epKana 4, yCTaHOBJIEHHOTO MO,
yriom 45° Kk ontuueckoil ocn oObexTHsa. Ho, B oTimuHe oT
00LIYHOTO 3epKaibHOTO BMIOHCKATE/s, B K(;TOpOM 00bex-
THB HENO/BHXKeH, BH3HPHBIH OOBEKTHB MOJKET MepeMemarh-
€31 B/OJIb CBOEHT OnTHYECKOH ocH. O6a 06beKTHBa, BU3HPHbIi
n upaéoulm, CMOHTHPOBAHbl Ha OJHOH oOOUIeH MOABHIK-
HOH JI0CKe WJIM MeXaHHYeCKH CBA3aHbl Mexay co6oii u ne-
pemMelaloTess 0AHOBPEMEHHO.

Ilpu ycanosuu, uto (hOKYCHbIE PacCTOAHUS 000MX O0OBEK-
THBOB paBHbl M pacctosiine ABC ot BuaupHoro o6bekTiiBa
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10 MAaTHPOBAHHON MNOBEPXHOCTH MAaTOBOTO CTEK/A CTPOro
pasHo paccrosmmio DE — ot paGouero o0bexTHBa 10 TM0-
BEPXHOCTH IUIEHKH, HABOJKY Ha PE3KOCTh MOKHO MPOH3BO;
NIHTh 10 MAaTOBOMY CTeKJy C MOMOILbIO BH3HPHOTO 00beK-
TiBa. VMeHHO B 3TOM H 3aK/JI04aeTcs OCHOBHOI CMEIC]
KOHCTPYKIHH anmnapara.

HaBonka Ha pe3KocTb 110 Ma-
TOBOMY CTEKJy, Kak BaM YwKe
W3BECTHO, MpHMeHsAeTcs B TJia-
crnHounmx (oroanmapartax. Ho
B Takux (oToammaparax OHa
cBSI3aHa ¢ psAAOM HeynoGers. Bo-
nepeblX, H300paxeHne Ha Maro-
BOM CTeKJe ToJyyaercs nepe-
BepHyThiM (OHO B (poTOannapa-
tax Bcerpa mepesepHyTo). Bo-
BTOPBIX, MOCJe HABOAKH Ha pes-
KocTh Tpebyercs yHAMNTbh M3
annapata paMKy C MaTOBBIM
CTEKJOM, YCTAHOBHTL Ha ee Me-
cTe KacceTy ¢ (pOTONIACTHHKOMH,
3aKpHITh OODBEKTHB, BbIABHHYTH
34CJ0HKY KaCCeThl W TOJBKO 1OC-
Jie 3TOr0 MNpPOH3BECTH CHEMKY.
Camo co6oii pasymeercs, UYTO  pyc. 22. Cxema HABYXOOLEK-
HUKaKas OnepaTuBHOCTL IPH TA-  THBHOFO 3€pPKalbHOro (OTO=
KoM crnocofe CbheMKH HEBO3- annapara
MOKHA. Annmapart HOoJKeH CTOATDH
HA IUTATHBE, a OOBEKT CheMKH He J0JZKeH CIABHraThes cO
cBoero mecta. I'OBOPHTh O BO3MOXKHOCTH TNPHMEHEHHS Ta-
KOro crnoco6a B JIOOHTENbCKOH, a TeM Oonee B penoprep-
CcKoil MpaKTHKe, KOT[a yCreX CheMKH CIJOWb H PAAOM pe-
11A10T CeKyH/bl, KOHEYHO, He TPHXOMAUTCS.

B BYyXOOBEKTHBHBIX 3epPKaJbHBIX Kamepax BCe ST He-
yao6cTBa yerpanensl. Biarofaps sepkady nsobpaxKenye Ha
MATOBOM CTeKJe MoJydaercs He mepeBepHYTHIM, a MPAMDIM.
HaGmoaenue 3a H300paKeHHEM MO MAaTOBOMY CTEK/Y MOXK-
HO BECTH HEMpephLIBHO, H He TOJNBKO 0 MOMEHTa CHEMKH, HO
W B caMmblii MoMeHT cbheMkH. OueHb ya00HO, 4TO HHIKHAA
(paGouas) uacTh anmnaparta HaXOMUTCA B COCTOAHHH NoCcTO-
SHHON TFOTOBHOCTH K CheMKe H B M1000il y1a4Ho BEIOpaH-
WEHi MOMeHT (oTtorpady ocraercs TOJMbKO NPHBECTH B jeii-
CTBHE 34TBOp anmnapara.
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JIByX0ObeKTHBHBIE 3epPKaJibHbIe KaMepbl MOTYT ObITh Kak
C LEeHTPaJbHLIMH, TaK M CO IITOPHBIMH 3aTBOpaMu. Busmp-
HBIl 0OBEKTHB MOCTOSIHHO OTKPBIT, MpHUeM [Jsi MOJYUeHHS
BO3MOKHO 6oJjiee OCBELeHHOro H300pazkeHHs Ha MaTOBOM
CTEKJIe ero yacro jaeaioT Gojiee CBETOCHJIbHLIM, ueM pado-
yuil 00beKTHB, H He cHaOkaloT auadparmoit. Takum obGpa-
30M, pabounii 0OBEKTHB MOKeT ObITh 3apaHee 3ajauadpar-
MHpOBaH 10 TpebyeMoro rnpejend, HO OCBENIEHHOCTb H30-
Opa;xeHusi Ha MATOBOM CTeKJe OT 3TOr0 He MOCTpajaer.

YroObl Jyullle BUIETh H300pazkeHue, HaJ MaTOBBIM CTEK-
JIOM yCTaHABJHMBAIOT CBETO3ALIHTHYIO wWaxty & (puc. 22),
KOTOpasi 00BIUHO JenaeTcsi ckiaaaHoi. s poctuzxkenus 6o-
Jiee BBICOKOH TOYHOCTH HABOAKH MAaTOBOE CTEKJ/O 4acTo 3a-
MEeHSIIOT B annapaTe IJIO0CKO-BBIMYKJIOH (yBeJHUHTENLHO)
JIMH30U C 3aMaTHPOBAHHOH MJOCKOH moBepxHocThio. Kpome
TOr0, HaJ MATOBBLIM CTEKJOM JMAOMOJHHTEJbHO YCTaHAB/IH-
BAIOT HEOOJbIIYIO CHILHO YBEJIHUMBAIOLULYIO Jymy 6.

Takum 006pas3oM, B ABYXOOBEKTUBHBIX 3e€pKaJbHBIX Ka-
Mepax JBe omepaiuu (HaBoJKa Ha pe3KOCTb M BH3HPOBA-
HHe) coBMelleHbl B OfHY. Kak Mbl yBHIHM Aajblie, Mox00-
Hble COBMEINEHHUsI ABYX PasHbIX ONepalHi COCTABJSIOT OTJ/IH-
YHTEIbHYI0 KOHCTPYKTHBHYIO UYepTy H HEKOTOPBIX HPYrHX
anmnaparos.

Ho Hapsily ¢ HeCOMHEHHBIMH JOCTOMHCTBAMH ABYXO0b-
eKTHBHBIX 3€pKaJbHBIX KaMep MM CBOHCTBeHHBI M HEJIO0-
craTku. Bo-mepBHIX, 3TH (OTOKaMepsl He TOJNbKO He CBO-
GOHBI OT MapaJjiilakca, HO mapajjiake B HHX OoJiblie, 4eM B
JpPYrux ammapartax. Bo-BTopeix, HabaiogeHue 3a H300pa-
JKeHueM  (ororpadupyeMbX IIPEIMETOB  I[POU3BOMUTCSH
CBEpXy, AJIs 4ero Kamepy NMPHXOAHTCA OMyCKaTb A0 YPOBHS
nosica, TO €CTh BECTH CHEMKY C HH3KOH TOUKH, YTO BO MHO-
THX CjlydasiX HEBHITOAHO M BPENHO CKa3bIBAETCS Ha Iepena-
ye NepernekTUBBL. B-TpeTbux, nsobpaxkeHHe Ha MaTOBOM
CTeKJie KaMepbl TMOJYy4aeTcss XOTs M He MepPeBepHYyTHIM, HO
3epKajibHO OOpauleHHBIM CJeBa HAnpaBo, UTO NPU CHEMKe
ABHXKYIIHXCSI 0OBEKTOB KpaiiHe Heya00HO H ¢ HENpUBBLIUKH
yaCTO MPHBOAMT K oumbkaMm. Jleno B TOM, 4TO MpH CheMKe
NBHIKYIIHXCST 0OBEKTOB YaCTO MPUXOIMTCSA «BECTH» ammapar
3a 00bEKTOM, BbiKMAas Hanbojee yAOOHBIH A/ CheMKH
moMmeHT. [Ipu cheMKe ammapaTaM, CHaOXKEHHBIMH MPAMbBIM
ONTHYECKHM BHIOHCKATEJNEeM, 3TO HE BBI3bIBAET HHKAKMX 3a-
TPYQHEHHH, MOCKOJbKY H300parkenne oObekrta, Habmionae-
MOe B BHIOHCKATeNe, ABHIKETCH B CTOPOHY ABHIKEHHS CAMO-
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ro o6bekra. To ke camoe MMeeT MeCTO M TpH ChbeMke C
[OMOIIIBI0 PAMOUYHORO BHAOHCKaTens. B JABYXOOBEKTHBHOH
3epKaJbHOil Kamepe H300paxenne 00beKTa Ha MAaTOBOM
CTEKJIe NBHYKETCSI B CTOPOHY, 0OpaTHYIO JBHIKEHHIO CAMOTO
o6bexta. Ho, HaGmiofas 3a 5THM H300paxKeHHeM, BBl HH-
CTHHKTUBHO MOBOpauMBaeTe amnapar B CTOPOHY €rO JBHIKE~
HUSI, MEXKAY TeM KaK 0ODBeKT CHeMKH MpH 3TOM OBICTPO YXO-
JIUT U3 Kajpa, MoToMmy uTO JBHIKETCA B ofpaTHOM Hampas-
Tennn. UTo6b He coBeplIaTh MOZOGHBIX onbOK, Clefyer
NPUBBLIKHYTb K 3TOH 0COBEHHOCTH [BYXOOBEKTHBHOU 3€p-
KaJbHOH KaMephl.

K npuBeieHHOMY OMHUCAHHIO CICLyET no6aBUThb, 4TO HE
pcerja B 3epKalbHBIX Kamepax MoA00HOT0 THMA MpUMeHs-
oTcsi  OGBEKTHBbl C ONMHAKOBHIMH (DOKYCHBIMH paCCTOs"
HUSMH. :

Berpeuatotes annapaTthl, B KOTOPBHIX (dOoKyCHOE paccTos-|
HHe BH3UPHOTO 0OBEKTHBA KOpOUe pa6ouero. Tak, B uacT-
HocTH, ycTpoeH (oroannapar «Jlio6uTens-2» (cMm. -ch.087).~

Bropoii TN 3epKajbHOll KaMephl — 5TO KaMepa ¢ 0O0HUM
o6wvexTusom. Cxema yCTPOHCTBA 1 JEHCTBUs 3TOrO anmapa-
Ta mpHBejeHa Ha pHc. 23. 3ech TaKkke HMEETCs 3epKajlo,

(& A

- ==

-

Puc, 23, Cxema OZHOOGBEKTHBHOIO 3€pKAJIBHOTO GhoToanmnapara

OCTABJEHHOE TOA yraoM 45° K omwgecxoﬁ ocH 06BEKTH#
Ba, HO, B OTJIHUHe OT JBYXOOBLEKTUBHOM KAMEPHI, 3j1eCb OHO
noaBHKHO. JIyuu cBeTa, MpOHIsS uYepes o6bexTus I (pucy-
HOK cJieBa), OTpar)aioTcst 3epKajoM 2 Ha TOPH30HTAJIBHO
pacnoJokKeHHoe MaToBoe CTEK/IO 3 n «PUCYIOT» Ha HEM H30-
Hpaxenne dortorpadupyeMbIX NpEAMETOE.
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C noMolLbl0 CHELHANbLHOrO YCTPOUCTBA, MEXaHHUYECKHU
CBSI3LIBAIOIIETO 3aTBOP amnmapaTta C NPHBOJAOM 3epkasna,
TMOC/Ie/lHee NPH HAXKATHH HA CIYCKOBOE yCTPOHCTBO 3aTBOPA
noj AeHcTBHEM TNPYy:KHHBI OBICTPO MOBOPAUMBAETCS BBEPX
BOKPYT OcH 4 (PHCYHOK CNpaBa) M MJIOTHO 3aKpeiBaeT co6oit
paMKy MaToOBOTO CTeKJa, OTKPLIBAs OAHOBPEMEHHO AOCTYM
Jiyuam CBeTa K 3ajiHedl CTeHKe ammnapara, rie pacrnoJoxkKeHa
njeHka 5. B 3ToT MOMEHT cpabaThbiBaeT IITOPHbIN 3aTBOP U
MPOKCXOAUT CheMKa. BaKHoe CBOCTBO TaKOH Kamepnl CoO-
CTOHT B TOM, YTO B HEi OTCYTCTBYeT MapaJijlakC BH3HPOBa-
HHS, TMOCKOJIKY CaM anmapat kak Obl mpeBpaliaeTcss B BH-
IOHCKaTellb, H pPacnoJjioxKeHHe H300parKeHHss Ha MaTOBOM
CTEK/Ie TOYHO COOTBETCTBYET PACMOJOKEHHIO €ro B Kaapo-
BOIl paMKe KaMephbl. :

Onunako ocrajgbHble HEIOCTATKH, CBOJCTBEHHbBIE JBYX-
OOBEKTHBHBIM 3epPKaJlbHEIM KaMepaM, B Heil He yCTpaHeHb:
u300paxente Ha MaTOBOM CTEKJe [0Jydyaercs oépamen;
HBIM CJI€Ba HANPABO, M KaMepy MpH CheMKEe MpPHXOLHTCHA
omyckaTh 10 YypoBHs mosica. Kpome Toro, mMuorue OmHO-
O0BEKTHBHLIE 3€PKa/bHble KaMephbl CTPajaior M elle OZHHM
BAXKHBIM HEI0CTATKOM. JIeJ0 B TOM, UTO AJISi OGJErveHus
HABOJAKH Ha PE3KOCThb 3Ty Olepaluio yaoGHee BCEro MpOu3-
BOAUTL NpPH HauGOJbLIEM OTBEPCTHH AHAa(PArMbl, TO €cTh
IPH MakCHMajJbHO BO3MOXKHOH OCBELIEHHOCTH ‘MaTOBOTO
crekaa. Tak o6biuHO U mocrynaior. Ho mpexknie uem npous-
BECTH CBEMKY, OOBEKTHB AHA(GParMUPYIOT H HHOrAA Ha-
CTOJIKO CHJBLHO, YTO H300pakKeHHe Ha MaTOBOM CTeK/e CTa-
HOBHTCSl €/lBa 3aMETHLIM, DTO OUeHb 3aTPyaHAET HaGJaI0/e-
HHE 3a 00BEKTOM.

Jisi yeTpaHeHHsi 3TOrO HeJOCTATKa B MOC/TEIHee BpeMs
B 3€pKaJbHLIX KaMepaX INPHMEHseTCs YyCTPOHCTBO, aBTo-
MaTHYeCKH YyMEHbIUalolllee OTBEepCTHE uuacpparbe’B MO-
MEHT CBEMKH JI0 3apaHee 3ajaHHOH BeJaHuYuHbl. Paccumran
TpefyeMylo A/ CbeMKH Aua(parmy, Bbl MOABOAMTE yKa3a-
T€b K COOTBETCTBYIOWIEH Uuppe IIKAJbl AHadparMel, 0-
HAaKoO caMO OTBEpCTHe nauaparMbl NpH 3ITOM He Vl\;le}lb-
W2eTCSA, H BBl MOJKETe MPOH3BOINTL HABOAKY HA DE3KOCTH
U ONPEee/sTh rpaHHLlbl KaApa NMpH HauboJAbLIEM AeHCTBYIO-
ieM oTBepcTHH O0bexTHBA. BhIGpar ynaumbiii MOMEHT s
CBEMKH, BEI HaXKHMAeTe Ha CIyCKOBYIO KHOMKY 3aTBOpa n}m
5TOM TPEXKJE BCErO YMEHBLIAETCA OTBEpCTHE unacbpérmu
N0 YCTAHOBJEHHOW BaMH BeNHuuHEL Besen satem cpaGarbi-
BAaeT 3epKa/o, a TOT4Yac Mocle 3TOro — 3aTBOP.

52

Bce 370 coBepluaercs JHIIb OJHMM HaKaTHeM Ha cnyc-
KOBYIO KHONKY 3aTBopa. Kak TOJBKO Bbl OTHYCTHTE KHOMKY,
nnadparmMa aBTOMATHYECKH MONHOCTLIO OTKPOETCH.

HeTpyaHo MOHSTb, HACKOMBbKO YAOOHO TaKoe YCTPOICTBO
M KaK CYLIeCTBEHHO OHO 00JIer4aer ChbeMKY. Ho mojpobubie
yCTPOICTBA CJOXKHBI H TOKa HMe-
JOTCS HEe Ha BCeX 3epKaJibHbIX Ka-
Mepax.

Tperuit TMn 3epKasnbHOil Kame-
phl TpeacTaBaseT coboil ammapar
¢ obopauusaroueil ONTU4eCKOU Cl-
cremoti. Kax BHAHO M3 CXeMbl Ta-
xoro annapara (puc. 24), 3T 3ep-
KaJbHble KaMepbl KpPOMeé TIOJBHIK-
HOTO 3epKana / ¥ MaroBOro CTEK-
na 2 cojpepikart elle OAHY OnTHYe-
CKyl0  JeTalb — KphllieoGpasnyio
HeHTANpHU3My &, pPAacroNOKeHHYIO Puc. 24. Cxema OAHOO0DL:
HajJ MATOBBIM CTEKJOM. DTa JleTajlb eKTHBHOIO  3EpKa/bHOro
npejcTasiser coboil MATHTPAHHYIO ¢poToannapara ¢ 0GOpauH-

~ BAlOLIEeN OMTHYECKOH CH-
npu3My, OHA OTpaKaIouLast rpaib on
KOTOpPOH CcocTaBjeHa M3 IBYX H
umeer dopmy kpbimu. Orciona 1 HasBalie 3TOH JeTalu
«KppilIeo0pasHas nenTanpusMa.

3ameuaTeqbHOE CBOMCTBO 3TOH MPH3MbI COCTOMT B TOM,
410, NOCTABJEHHAsl HaJ MaTOBBIM CTEKJIOM, Kak MOKAa3aHO
na puc. 24, ona obpauaer H300pazKeHne, BO3HHKAlOLLEE HA
MATOBOM CTeKje, B JBYX HanpaBJieHHsiX: M3 TOPH3OHTAJ/b-
HOil MJOCKOCTH B BEPTHKAJbHYIO W cjeBa Hanpaso. [nsans
B TIEHTANmpHu3My CO CTOPOHBI 3ajiHeil ee TpaHu, yepes yBe-
AnuuBalolni okyaap 4 nabuaioparelb BHIHT H300pakenne
(oTOrpadupyeMbIX NpPeiMeToB, Kak B HAType: NpPSMBIM BO
BceX HampaBJeHusiX, B BEPTHKANLHOM TJIOCKOCTH H CHJIBLHO
yBeanuenHbiM. Takoe yCTPOMCTBO Cpasy yCTpaHAeT BCE He-
Jl0CTATKH, CBOMCTBEHHbIE OMHMCAHHLIM Bbillle JABYM THIIaM
sepkanbHbIX Kamep. OHO M03BOJISIET BECTH CHEMKY € YPOBHS
rnas, JaeT NpaBuJbHOE pacrnoJoyKexune CTOPOH naoJonae-
MOr0 H300pakeHust M ycTpaHser nmapanjakc. Bmecre ¢ Tem
TAaKoe YCTPONCTBO He JHIIAeT 3epKajbHble KaMepbl BCeX HX
TIpenMyIIEeCTB.

doToKaMepbl ¢ 060paunBaloLieH ONTHUYECKOIl CHCTEMOMN
qBASIOTCST HE TOJBKO CAMBIMH COBEpLICHHbIMH annaparaMi
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3epKa/JbHOTO THMA, HO M HH B 4YeM He YCTyTaIOT HAJLHO-
MepHbIM anmnaparaM. BaKHBIM [peuMylIecTBOM 3epKalib-
HBIX KaMmep SIBJISIeTCS BO3MOMKHOCTh MPUMEHEHHs B HHX pas-
JIHYHBIX CMEHHBIX OOBEKTHBOB, ‘BbIyCKAGMBIX /sl 3€PKaJib-
HbIX KaMep B 3HAYUTEJNbHO OOJbIIEM pa3HoOOpasHH, ueM
JUUI51 1aJIbHOMEPHBIX annapaTos.

Hakonen, Bo3mozHOCTh HAO/MIOAATH H300parkeHue, CO3-
naBaeMoe CaMHM OOBEKTHBOM, NEMaeT ONXHOOObEKTHBHbIE
3epKajibHble KaMepbl HCKIIOYHTEJNLHO YHOOHBIMH HE TOJBKO
NJis1 OObIYHBIX BHAOB CBEMKH, HO TJIaBHBIM 06pazom aJist
ChEMKH MEJNKHX 00BbeKTOB B KPYMHOM Maclutabe, pernpoayk-
IHOHHBIX paboT, MHKPO- H MaKpPOCHEMKH H T. I

B 3axniouenne cieayer ykasaTb Ha OJHY OCOGEHHOCTb
3epKa/JbHBIX KaMep ¢ oOopauuBalollleil ONTHUECKO CHCTe-
moii. Ilo TexHuuecKMM NpHUHHAM MoJie Kajapa, Habmiogae-
MOTO B HHX, OOBIYHO HECKOJBKO MEHbLIe [MOJsi Kajapa, moJy-
yaeMoro Ha CamMoOM CHHMKe (Ha HeraTuBe). DT0 006CTOS-
TeJIbCTBO HE HIPAaeT CKOJbKO-HHOYAb Cepbe3HOH pOJIH MpH
CbeMKe, HO MOMHHThH 00 3TOM Hajo.

CoBeTckas NPOMBIILVIEHHOCTh BBIMYCKAET 3€pKalbHbIE
KaMepbl BCeX TPeX THUIOB: ABYXOOBEKTHBHEIl ammapar «Jlio-
Ouresib», OAHOOOBEKTHBHYIO 3epKanbHylo kKamepy «Ca-
JIIOT» H 3epKaJibHble KaMephl ¢ 000pauMBalolled OmTHYe-
cKoil cucteMoit «3eHuT» 1 «CrapT».

®OTOANMMAPATHI C MPY)XUHHBIM MEXAHH3MOM

BecbMa wuHTEpeCHYI0 KOHCTPYKTHBHYIO pPa3sHOBHIHOCTh
MpeACTaB/IA0T (oToanmaparsl C NPYKHHHBIM 3aBOJHBIM
mexaHnuaMoM. [lpu 3aBefeHHOH TWpPYKHHE 3TOT MEXaHHM3M
noc/ie KaxKAod CheMKH aBTOMATHYECKH MEPEeBOIHT ILIEHKY
Ha OJIMH KaJAp M B3BOAMT 3aTBOP, ocBoOOKAas (ororpada
OT CcOBeplleHHsi 3THX omepanuif. Takue ammapaTel 1103BO-
JISIOT BECTH CHEMKH C MPENeSbHO KOPOTKHMH HHTEPBaJJaMH.
OneuM U3 (QoroanmapatoB MOJOGHOTO THUMA SABASETCA CO-
BeTCKHil anmapar «JIeHHHrpanm».

IBYX®OPMATHBIE ®OTOANMAPATBI

Hexoropele wmHpoKomJIeHOYHEIe (hoToammapaThl CHAG-
JKEHBI HECJOKHBIM YCTPOUCTBOM, M03BOJIIOMEM MPOH3BO-
IMTb Ha OJHOH M TOH K€ MJeHKe CheMKYy B ABYX DAa3HbIX
topmarax, manpumep 6X6 u 6X 9 cm. Ycrpoiictso 310
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COCTOUT H3 JOMOJHHUTEJLHOH KaapOBOH paMKH, KOTOpasd
BCTABJSIETCS B ammapar, i ABYX HaAOJI0AaTeNlbHbIX OKOH Ha
3ajHeil cTerke Kopmyca Kamepbl. TakuMH, B 4acCTHOCTH, fIB-
asiorcss (oroanmapats «MockBa-4» u «Mocksa-5» (cM.
crp. 91).

®OTOANIMAPATHI C ABOMHBIM PACTSI)KEHMEM MEXA

JKenas npoussectd ChbeMKYy B KpymHOM Mmacmrtabe, (poTo-
annapar npu6ankaioT K ¢pororpadupyemomy obnexry. I1pu
3TOM, KaK Bhl YK€ 3HaeTe, YBEJIHUHBAETCs PaccTOsiHHE
MeXK/JAy OOBEKTHBOM M IMOBEPXHOCTHIO MJEHKH.

Tloutu Bce MMeIOIIMECs B npojAaKke oroannaparsl cHab-
JKeHbl (POKYCHPYIOLIHM YCTPOWCTBOM, KOTOpOE II03BOJISIET
npubau3nTL (oroanmnapar k oowexkry jpo 1—1,56 m, HO He
pake. Macira® u300pakeHUsi IpU 3TOM IOJYyuaerces: He-
GoapmuM — rnopsiaka 1:20, 1:10 1 nuws B HEMHOTHX an-
napatax | :8. MnbiMu cloBaMu, BCe anmapaThl HMEIOT Orpa-
HHUEHHOE DPaCTSIZKEeHHE.

Yro6bl MONYyYUTh H300pazKeHHe NpejaMera B HATypalb«
HyIO BeJHYHHY, TO ecTb B Macwrabe 1:1, gororpadupye-
MBIl TIpeAMeT IOJIZKEeH HaXOAHThCs OT OOBEKTHBA HA pac-
CTOSIHMH, PABHOM ABOHHOMY (POKYCHOMY PACCTOSIHHIO 3TOTO
o6bexTHBa. TakuM JKe HOJKHO OBITh M PACCTOSIHHE MEXKIY
00BeKTHBOM M IOBEpXHOCTbIO mieHKH. CHabauth (oroan-
napat ycTpPOHCTBOM, MO3BOJSIOIIHM OTHAJHTL OOBEKTHB OT
MJIEHKH Ha TAKOe PaccTOsiHHe, TEXHUUECKH HE IpejicTaBlser
CJIOIKHON 3a7auyd ¥ B MPHHIHIE TAaKoe YCTPOHCTBO MOXKHO
Gui10 Gbl IpeayCcMOTPeTh B JMI000M ammapare, HO B Kamepax
HeGOMBINX (OPMATOB TAaKoe YCTPOMCTBO ObIIO Obl JULIEHO
CMBICJTA, TIOCKOJBKY 3TH KaMepbl Oblin Obl NMPHTOJHLI s
CBbEMKH B HATYPaJlbHYIO BEJIHYMHY TOJBKO OYeHb HeboJb-
WHX TPEIMETOB, HEe IpPEeBBIIAIOWHX CBOMMH pasMepami
KaJApoBOrO OKHa ammnapara. IlofoGuLle anmapartsl iMeni Gbl
CAMIIKOM OTpaHuueHHOe NMpHUMeHeHue, MO3TOMY MX He cHal-
)KAIOT YAJUHSIOUIAM yeTpoiicTBoM. Takoe yCTPOHCTBO IeJe-
co06pa3sHo AJs annapatoB AOCTATOYHO OOJBIINX (opma-
ToB — nopsiaka 9 X 12 cu u Gombuie.

B uuc/ae COBETCKHX ammapaTtoB NOKa HeT KaMmepsl (op-
mata 9 X 12 cm, HO oHH OyayT MW B HHX OyHeT IIPEnycMOT-
PEHO BOHHOE pacTsKeHne Kamepbl. A moka MJsi CheMKH
00BEKTOB B HATYPaJbHYIO BeJMYHHY MOXKHO BOCIOJIL30-
BaThbes  JHMIIb TIACTHHOUHBIMKM - (hoToanmapataMu MapKu
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«PK» (em. crp. 99), umeouuMu [BOHHOE paCTIKeHHS
mexa. Urto kacaercst anmapatoB MaunbiXx (OpMaTos, TO YI-
JIMHHTEJIbHBIE YCTPOHCTBA AJS1 HUX BBIMYCKAIOTCS OTAEALHO,
B KayecTBe JOMOJNHHTENbHBLIX MpHHAAJEKHOCTeH  (CM.
crp. 111).

B saxmiouenue clenyer ykasaTh Ha HEKOTOpbie MeJKIe,
OJHAKO HTpAalOllie He TMOCJAeIHION pPOJb OCODEHHOCTH.

Mmuorue ManodopmaTtHbie anmnapaTbl MO3BOJSIOT JErko
OTHEIUTh OT HHUX 00bexTuB. s dhoTomobuTedeiH 5Ta 0CO-
OEHHOCTh Ba’KHA B TOM CMbICJE, UTO LeJbIid psig (hOTOyBe-
JIHYHTEJIeH BBIMycKaeTcs B mpopaxy 6e3 o0bekTuBoB. Hmes
anmnapar co CbeMHBIM OOBEKTHBOM, Bbl MOMKETE YKPENUTh
Ball 00beKTHB Ha (hoToyBenauuutese u Oynere H306aBJCHBI
or H3auWHHX 3aTpat. Chaexyer, omHaKo, yOENUTHCH B TOM,
4TO OOBEKTUB BBHHUMBAETCH B yBEJNHYHTENb JIETKO H COBEp-
HIEHHO CBOOOMHO, 0e3 BCAKMX 3aefaHuil, HHAYE MOYKHO M0-
BpeNHTb pe3b0y OmpaBbl OOBLEKTHBA M TEM CAMBIM Hapy-
IIHTh TOYHOCTH €ro YCTaHOBKM Ha (hoToammapare.

B 3toM cMEBICcTIe yHnOGHBI Takike annapaThl C OTAEJSIO-
lieiics 3anHeil crenkoil Kopmyca. K HUM MOxkHO mpucnoco-
OUTb CaMOJe/bHBEIE" YBEMHUHTEIbHBIE TPHCTABKH.

ABTOMATHYECKHE VCTPOHCTBA
M BJOKHPOBKA B ®OTOATITIAPATAX

Kak BnaHo M3 omucaHusi 3epKajbHBIX KaMmep, JABE Ome-
pauun TOATOTOBKH amnmapaTta K ChbeMKe (HABOAKAa Ha pes-
KOCTb M OCIpeje/ieHHe TPaHHll KaJapa) COBMEMEeHBl B HHX
B onny. Ilono6roe coBMelleHle omepanuil He TOALKO YCKO-
psieT, HO M o0Jeruaer MOATOTOBKY amnmapaTa K CheMKe.
B HexoTOpHIX 3epKalbHBIX KaMepaX, Kak yiKe TOBOPHJIOCH,
NPUMEHsIeTCs ABTOMaTHYECKH JeHicTBylolas auadparma.

CoBMellleHHe Pa3HBLIX OMepamiii U aBTOMATH3ALHS LIH-
pPOKO NPUMEHAIOTCA B Kamepax H JAPYruX TUNOB. B nab-
HOMEpHBIX KaMmepax HOBEHUWHX KOHCTPYKuui («IIpyr»,
«3opxuity, «®I» u 1ap.) BHIOHCKATeNb COBMELIEH C
AaNbHOMEPOM B OJHOM MoJie 3peHus, U 06a mpudopa obcay-
KHUBAIOTCSA ONHHUM OKYJSAPOM TaK, 4TO B HHX M HABOIAKA HA
PE3KOCTb H ONpeJe/enie rpaHull KaJpa COBEpPIIAIOTCS OHO-
EpeMeHHo, B Gospuinnctse MasoopmMaTHHIX Kamep Mexa-
HU3M TIepeABHKEeH!sI IVIEHKH CBSI3aH ¢ MEeXaHU3MOM 3aTBOpa
TaK, YTO IpH MOJa4Ye OUEPENHOro Kalpa IJIEHKH OJHOBpe-
MEHHO B3BOAMTCSI M 3aTBOP. Takoe ycTpoiicTBO HCKmOUaeT
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cJiyyay NMOBTOPHON CbEMKH Ha OJIHOM W TOM K€ Kajpe IJIeH-
ku. [logo6Has OJOKHPOBKA obecrmeueHa Ha Bcex Manaodop-
MaTHBIX KaMmepaxX, CHaOKeHHBIX IITOPHBIM 3aTBOPOM.

Ha HexoTOpbIX ManaodopMaTHBIX H UIHPOKOMJICHOUHbIX
annapatax, CHaOKeHHbIX LEHTpaJbHBIMH 3aTBOpaMH (Ha-
npuMep, Ha annaparte «MockBa»), A5 TeX JKe LEJeH HMe-
eTcs ClelHaibHoe 6J0KHpOBOuHOe ycTpoiicTso. OHO He mo-
3BOJISIET TIPUBECTH B JeiCTBHE 3aTBOP [0 TeX 1op, noka
SKCIOHUPOBAHHbBI (OTCHSITHIA) Kaap NJEHKH He Oyner me-
PEBHHYT, HO MEXaHM3M MepeiBHIKCHHSA IVIEHKH B STHX arl-
mapatax He CBsfi3aH C 3aBOJHBIM YCTPOHCTBOM 3aTBOpA:
B3BOJ 3aTBOPA M TepeBHKEHHE INVIEHKH COBeplialoTes
pasienbHo.

MurepecHo M IHPOKO HCIOJNL30BaHA aBTOMATH3ALls B
anmapaTax ¢ 3aBOJAHLIM NPYXKHHHbBIM MeXaHH3MOM, O KOTO-
pBix ObLIO CKa3aHo Bbie. K aBroMaTHyecKuM yCTPOHCTBAM
OTHOCSITCSl 3KCMNO3UILHOHHAS MLIKaJaa, aBTOCHYCK M CHHXPO-
KOHTaKT.

B03MOKHOCTH JAaJbHEHIIero coBeplieHcTBOBaHHsA (OTO-
anmapatoB W MPUMEHEHHs] B HUX aBTOMATHUECKHX yCTPOHCTB
HencuepraeMsl. YKe cjlelaHbl MepBble Iary B 061acTH CO3-
nanusi (oTOATNApaToB C NOJYyaBTOMATHYECKOH H aBTOMa-
THUECKOM ycTaHOBKOM sKcrnosuuuu. [Togpobuoe onuncanue
nofo6HbLIX (ortoannapatos uurarenn Haiuayr B Ne 3 m 12
x)ypnana «Coserckoe ¢oro» 3a 1960 rox.




YACTb 1l

COBETCKME OTOATIAPATbI

OBLIME CBEJEHMS _

[lepBble coBerckne (oroanmapatel nogsuauch B 30-X
roaax.

HaunGosmee 1mpoxoe pasBuTHE COBETCKOE (hoToamnmnapa-
TOCTpOeHHe moJayuuno B mocaeanune 10—15 ger. He cunras
SKCTIEPUMEHTANbHBIX 00Pa30B, BLIMVIIEHHLIX HEOO/BLIIIMH
napTHSIMH, COBETCKAas IPOMBILIJIEHHOCTh BBIIVCTHIA 3a 3TO
Bpems 45 Mopexeit ¢oroanmapatos. 3a 5TOT Ke NepUOL
OBIJIH CHSITHI C MPOM3BOJACTBA, KAK ycTrapesline, 14 monuenei,
H K Hauauzy 1961 rona B mpomaxke Haxomusaach 31 MOJenb.

Kazk10ii OpUrHHAIBHON MOJEJH, CYUIECTBEHHO OTJIHYA-
IOILEICs OT JAPYTUX, NPUCBAUBAIOT TO MJH HHOE HA3BaHUE
KOTOpO€e B OOJbIIHHCTBE CJAYyYaeB YCJIOBHO. :

MojepHU3HpOBAHHbIe MM  BHJOM3MEHEHHLIE MOJIENH
00OBIYHO COXPAHAIOT CBOE IIpekKHee Ha3BaHHe, K KOTOPOMY
nobGapiseTcss NOPSAKOBBIH HOMep HAH OykBa (Hampumep
«Jlicourenn-2», «MockBa-d5»,  «3opkuit-6», <<KH€B-4A))’
U T. 1.). DTO O3HAYaAeT YTO amnmapat COXpaHui CBoil (op-
MaT H MpexKHue KOHCTPYKTHBHbIE OCOGEHHOCTH, HO OH HC-
3HAYMTENIbHO H3MEHeH HIH K HeMmy JN06GaBJeHbl KaKHe-To
HOBbIE YCTPOMHCTBA.

M3 Bcex yc/oBHBEIX 0003HauYeHHil ToJabKo OykBa C, mpH-
GaBiienias X Ha3BAHWIO HEKOTOPLIX alNNaparoB, HMEET KOH-
KpeTHBbIil  CMBICI. Ouna o03Hauaer, uTo JAHHbIH annapér
cHaGyeH CHHXPOKOHTAKTOM, B OTJHYHe OT Ipeablaylieii

-

H8

Mo/, HA KOTOPOil 3TOro ycrpodcTsa He 6bio  (HAmpH-
Mep, «3eHuT» H «3ennt-C»). OnHAKO 3TO ellle He 03Hauaer,
YTO HOBAs ‘MOJEJb OTJHUAETCS OT MPEXNKHEH TONLKO STUM.
Oj(HOBPEMEHHO € CHHXPOKOHTAKTOM B alnapar MOTYT
GbITL BHECEHBl M Jpyrue mobaBjeHds U H3MCHEHH.

Bce ocTaibHble OyKBeHHble H IH(POBbIE 0603HaYeHH s
0GBIUHO YKA3HIBAIOT Ha XPOHOJIOTHUECKYIO TMOCHEL0BATEMD:
HOCTb KOHCTPYKTHBHBIX H3MEHEHH naunoit momenn. Tak,
HampuMep, HasBaHue «MoCKBa-5» TMOKA3bIBAET, UTO JAHHBIi
anmapar sBJseTcst MsATOH Moiau(uKamieil annapara THIA
«MockBay. OHAKO 3TO He BCeraa 03Hauaer, 4TO UeM BBIIIE
[MOpSIAKOBBI HOMEP MOJEJH, TeM OHa TeXHHHECKH Bosiee
coseplienna. DeBaerT u Hao0OPOT. Tak, Mojeab «30pKuii-6»
TeXHHUECKH MeHee CcoBeplieHHa, 4YeM MOe/b «30pKUit-4».
He caejyer nostomy mpH BeiGope (oroanmnapara pyKOBOA-
CTBOBATLCS MOMOOHBIMH O003HAUCHHSIMH KaK TPHU3HAKOM CO-
epuiencTBa anmapara. Cieqyer TOUHO 3HATD, B HEM 3aKJII0-
yaercsl pasHMIA MexIy NanHOll M TpelecTBYOULeH eif
MOJIE/SIMH.

B macrosiiieM pasjele MpUBOAATCS noapo6HOe onmHCaHue
H OCHOBHBIE TEXHHUECKHE XapaKTePUCTHKH COBETCKHX doro-
anmaparos, HAXOJHBLIMXCS B MPOLAKE K HAUATY 1962 roaa.
Mbl yTOuHSIeM AaTy B CBSI3H C TeM, YTO aCCOPTHMEHT (horo-
annaparos HecraGunen. OH MOCTOSHHO MEHAETCSH. Kpowme
TOrO, OJHH H Te JKe MOojeNH (oroammaparos 9acTo BHIIYC-
KAal0TCA B PA3HUHBIX MOAM(HKALHAX, HE MPeAyCMOTPEH-
HBIX. TeXHHYECKHMH YCJOBHSIMH Ha (oroammapar: ¢ Apy-
'UMH  OGBeKTHBAMH, € W3MEHEHHBIMH KOH(HIYpaUHAMH
OT/eJIbHBIX JeTajieil U caMuM HX PacroJIoKeHHeM, C no6as-
JeHHeM HIH, HA0GOPOT, W3BATHEM TO HJIM HHOW eTaiH,
¢ WSMEHeHHOH IIKAJoi CKOpocTe# nedcTBHst 3aTBOpA, C He-
GoJbLIIMM HM3MEHeHHeM BHEUIHero BHAA anmapara u T. I

B omucaniie BKJIIOUEHBI TaKiKe HeKOoTopble MojenH ¢o-
TOANNapaToB, HAMeUdeMble K BHIYCKY. Bce coserckue poto-
arnapaThl yXe J0JIT0e BPeMsi BBIMYCKAIOTCS C MPOCBETACH-
HBIMH OOBeKTHBAMH. Ecau 0O0BeKTHB HE NPOCBETJICH, 3TO
FOBOPHT O TOM, 4YTO anmapar BHNYLIEH OYCHb JIABHO.

MUHUATIOPHBIE ®OTOANMMAPATBI

Munuatiopsbie GoroannapaTbl OTIHYAIOTCH HCKIIOUH:
TeNbHOI MOPTATHBHOCTBIO, OUeHb HEGOJBLIHMH ra6apuramu
¥ BecoM. DTo annaparbi-MaJIOTKd, CBOOOAHO yMellaloulu-
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ecs B KapMaHe HJM HeOOMbIIOW aaMcKol cymouke. Dopmar
X Menblue, ueM 24 X 36 mm, ¥ uHOrza He OOJblIe, dem
camasi MaJeHbKas nmourosasi Mmapka. Ecau Bbl 3axortuTe pas-
FUISIZeTh HEraTHBBI, NOJyyeHHble TAKUMH GoToanmnapatamu,
BaM He 00OHTHCh 6e3 CHALHON JYIIBL.

Munnariopueie ¢oroannapartsl cHaO)KeHbl KacceTaMH M
paccuuTaHbl Ha MJEHKY IWHpuHOH 16 mm. Benencrsue oueHb
MaJibiX pPa3MepOB HEraTHBOB, TPEOYIOIIUX 3HAUHTENLHOTO
yBeJNIUUEHHsT TPH TeuaTaHuH, MmojydyaeMble 3THUMH amnmnapa-
TAMHM CHHMKH, KOHEUHO, He OTJHMYalOTCsl BBICOKHM TeXHHUYE-
CKuM KauecTBoM. [la muHMaTiopHbIe (hoTOANMApATH HA 3TO
W He paccyutanbl. OHM 3amyManbl Kak CB0eoOpasHble 3a-
IIHCHblE KHHMKKH W TIpeAHa3HAUeHbl NI Kpyra 4HCTO JIOOH-
TENBCKHX CbeMOK. Brpouem, oHi MoryT okasaTh Hemaqyio
YCJYry JKypHaJIHCTaM, MHCATEAAM, TYpHCTaM Kak CPeiCTBO,
TIoMoraiolllee BCIIOMHUTL 0DCTAHOBKY, B KOTOPOIi OHH HaXo-
JAM/IMCh, 3aMeYaTjerTb XapakTepHble Mneifizaku, BBIPA3HTENb-
HEle, TUHTHYHBIE JIMLla, UCTOPHUECKHE MAMSATHHKH U T. M. UMu
HECOMHEHHO BOCMOJBL3YIOTCA M MHOTHE (YOTOTIOOUTENH, KO-
Topble OepyT (oroannapar OJHH pa3 B rOI, BO BpeMsl OT-
nycka. Coeil MoOpTaTHBHOCTBIO W TMPOCTOTOH B 0OOpalleHnH
3TH anmaparbl, BepPOSTHO, OCOOEHHO NPUBJAEKYT BHHMAaHHE
JKEHIHH.

B nacrosiiee Bpemsi coBeTCKas NMPOMBILIEHHOCTL BHITY-
CKaeT OJHYy MOJeJb MUHMATIOPHOH KaMepbl MOJ Ha3BaHHEM
«Knes-Beray,

«KHUEB-BETA»

Munnariopublii  ¢oroannapar «Kues-Bera» (puc, 25)
SIBJISIETCS CaMbIM MaJICHbKHM H CaMblM MOPTATHBHBIM H3
yHcsaa COBeTCKUX (poroannapaTtoB. [lo CBOMM HapyKHbIM
rabaputam OH uyTb OoJblle cruuedyHoil KopoOkn. Ero
(opmar 10X 14 mm. Anmapar MoKHO 3apsKaTh Kak He-
nephopupoBaHHOM, TaK U nephopupoBaHHOi 16-mm KuHO-
naenkoi. Kaccera amnapara BMelaer OTpes3ok IJIEHKH Ha
20 Kampos.

Annapar cuna0xen o0bexTusoMm «Muaycrap-M» ¢ F=
=23 cMm M OTHOCHTENbHBIM oOTBepcTeMm | :3,5. Ocoboii
KOHCTPYKUHMH IleJIeBOH 3aTBOP anmaparta pacrnoJoeH Ie-
pes OOBEKTHBOM M paboTaer ¢ BhiepmKamu '/, Yoo W
190 cex. Bodepacku or pyku 3areop He daer. Heobxoanmo
00paTHTL HA 3TO BHUMAHME, TAK KAK NPH TAKOM OrpaHiueH.
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HOM JHana3oHe BbiAePIKEK,  MPHTOM MOMEHTAJbHBIX, anmna-
paToM MOXKHO CHHMATh TOJbKO HA OTKPBITOM BO3JyXe B
paubosiee cBeT/ble Yachl cyToK. ChbeMKa B MOMELIeHHH BO3-
MOKHA JMIIb TMPH OUYEHb XOpPOIIEM OCBelleHHH (COMIHLE,
MOLLHbIE 3JEKTPOJNAMIb], 3/1€KTPOHHO-HMIYJIbCHBIE JIAMIIbI)
M HA TJIEHKEe BbICIIEH W HaWUBBLICIIEH CBETOYYBCTBHTEJIbHO-
cTH. 3aTBOp CHaGxKeH
CHMHXPOKOHTAKTOM, HO
aBTOCMyCKa He HMeeT.

[[ITaTuBHOrO THE31a
Ha annapaTe TaKxke HeT,
¥ CHHMATh CO LITAaTHBA
WM HeBo3MOxKHO. Jla B
5TOM MW HET HeoOXO0AUMO-
CTH, TIOCKOJIBKY IPH JI0-
60fi U3 TpeX BBIIEPIKEK,
KaKue 1aeT 3aTBOp, CheM-

Ky MOJKHO BECTH C pPYK. ) ’
4 Bujonckateab y anmapara pamounbiit. CMeHHEE 00bex-

TuBbl HenmpuMeHnMbl. HaBoaka 0O0BEeKTHBA Ha PE3KOCTb OT-
cyrerByer: «Kuep-Bera» — annapar ¢ nOCTOAHHLIM (hoxycom
(cM. crp. 28).

O6bekTHB annapara ChOKyCHpPOBaH Ha paccTosiiue 5 n,
Ho Gsaroaps ManoMy (OKyCHOMY DACCTOSHHIO H COOTBET-
CTBEHHO OOJbLIOH TyOHHE DE3KOCTH O0OBeKTHBA annapar
IpH ChEMKe C TOJHBIM OTBEPCTHEM 00BEKTHBA [aeT [0cTa-
TOUHO pe3KHe M300paxeHnss 00BEKTOB, PACIONOKEHHBIX 6Ha
paccTosiHuH OT 924 m u panbue. BoaMOXKHOCTE CheMKH 00-
Jiee GJIM3KO PACroJOKEeHHbIX MPeIMETOB AOCTHTAeTcss TOJb-
Ko puadparMupoBaHneM OOBEKTHBA 3a CHET y;ennqeng;{
rayGuHb Pe3Kko H306paxKaemoro mpocTpaHcIsa. MEHbIII
oTBepcTHE Anadparmbl 10 3HAUCHHH 4: 5,6; 8 u "11,21;1'0»;&18(?
COOTBETCTBEHHO (POTOrpahupoBaTh € PACCTOAHHH 2,2 1,0

1,1 ». !

} PIl(oimyc ammapara COCTOMT M3 JBYX 4YacTeH, 'BB.BHI‘ﬁalO-
[Excsi OAHA B APYTyl0 Hanojpobue CHHYEUHOM KOPOOKH.
Jlsi MOATOTOBKHM amnmapara K CheMKe BHYTPEHHIOIO HacTh
Kopryca CleyeT BblABHHYTb. [Ipu 5TOM 0OOHAKAIOTCH pam-
KU BHIOMCKATENsl, OTKPbIBAETCS 3aCNOHKAa OOBeKTHBA M TO-
SIBJISIeTCS CIYCKOBas KHOMNKa 3arsopa. I1pu BABHTAHMH BHYT-
peHHeii uaCTH KOpIyca aBTOMAaTHYECKH NPOUCXOJUT MEPEBOL
[JIeHKH Ha OJAMH Kaap u cpabaTbiBaeT CUETUHK KaxpoB.

Puc. 25. ®oroannapar ,Kues-Bera“
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Anmapar «Kues-Bera», HecMoTps Ha psil CBOHX MOJO-
JKUTENbHBIX KayecTB, BCe-TAKM HMEET OrpaHuUYeHHbIe BO3-
MOKHOCTH: TeXHMYeCKHe XapaKTepHCTHKH O0O0beKTHBa, He-
II0JBHZKHASl €r0 YCTAHOBKA M TeXHHYECKHE XapaKTepHCTHKH
3aTBOpa TOBOPAT O TOM, YTO ammapaTr He paccuMTaH Ha
CKOJIbKO-HHOYAb cepbe3nyio (ortopadory. Orcyrersue hoxy-
CUPYIOUIEro YCTPONMCTBA I03BOJAET BECTH CLEMKY TOJBLKO
0o0lWKM M CcpeaHHM naaHamH. Bces mperects ammapara
«Kuep-Bera» 3axmiouena B ero nopratMBHOCTH H OpPHIH-
llanbHOCTH KOHCTpyKuiu. Ero Bec 180 e.

Heratusbl, mo/syyeHHbIE € TOMOLIBIO 3TOrO amnapara,
JIOCTATOYHO PE3KH M Jal0T YIOBJETBOPHTENbHBLIE OTHEYATKH
IIDH YBeJIHYEHHH B MATH-LIECThH pas, TO ecTh A0 (opmara
6 X9 cn.

Jlns mposiBJeHHST TUIEHKH B KOMIUIEKT (oToanmnapara
BXOJUT TJIaCTMACCOBLIM [AMCK, HaJeBaeMbli Ha KaTyLIKY
nposiBo4YHOro 6auka 35-mm miaeHkn. s yBelduuyeHHs: Hera-
THBOB K anmapaTty NpHJOXKeHa BKJajHas HeraTuBHAs paMm-
Ka, C IIOMOLILIO KOTOPOH YBeJHYEHHEe MOXKHO NPOHM3BOAHUTH
JI00bIM (DOTOYBENUYUTENEM s 35-MM IJIEHKH.

@oroannapar «Kues-Bera» BbilyckaeTcss B MATKOM KO-
JKaHOM (yTasipe M cHaOKeH peMenKoM JJs HOLIEHHS.
C KOMIIJIEKTOM YKa3aHHLIX NPHHA/JIEXKHOCTeH annapar cTOUT
22 py6. 50 xom.*,

MAJIO®OPMATHBIE ®OTOATIAPATHI

Bce coBerckue MajodopmarHble KaMepbl HMeIOT (op-
mat 24 X 36 mm. Bce oM nopraTHBHBI M TJIaBHBIM o0pa-
30M TO3TOMY HOJb3YIOTCS HAUOOJLUIHM YCIEXOM.

Ymo6CTBO MpUMEHEeHHs] TaKHX KaMep COCTOMT B TOM, UTO
o6paboTKka NPUMEHsSeMBIX B HHMX IIJIEHOK H 3apsjka Kaccer
 KaMmep He TpeOylOoT TeMHOro nowmemenus. Ilpasma, mpo-
sSIBOUHbIE GauKkH, NPUMEHseMble 1Jis ITOH LeaH, TaK XKe Kak
H KacCeThl, 3apsixKaloTcsl MJEHKOH B TeMHOTE, OIHAKO 3TY
onepanuio Jerko MPOH3BeCTH HA OULYNb MO OJAESIOM MJIH
B CBETOHENpOHHI@eMOM Melike. Bce ocranbHble omepaunnn
TpH 3aKpbLITOM Oauke MPOM3BOJSATCA Ha CBETY.

Kpome Toro, Bce ManodopMaTHble KaMepbl MHOT03apsii-
HEI: Ka)KJas KacceTa TAKOH KaMephbl, KaK y»Ke yKasbiBaJoch,

* Ilensr na ¢oroannapaTel B KHHTE yKasaHbl 10 COCTOSHHIO Ha
1 suBaps 1962 roga — B HOBOM Kypce pyoJs.
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BMellaeT 3apsj IJeHkd Ha 36 cHumMkoB. Bee manodopmar-
Hble anmapartbl XOPOLIO OCHAUeHbl, CHAaOGkKeHbl CBETOCHJIb-=
HBIMH OOBEKTHBAMH M ObICTPOJAEHCTBYIOUIMMH 3aTBOPAMH.
Muorse H3 HUX JOMYCKAlOT TMPHMEHEHHe CMEHHBIX 00bek-
tHBoB. MasohopMaTHble annapaTbl MOTYT OBITb HCI0J/b30-
BaHbl JJsI MHKPO- H MakKpOCHEMKH, AJs PenpoOAyKIHOHHBIX
W ApPYrux crenuadbHbIX paGor. O1Hako CHENHaJbHO IPH-
crocobuieHbl Il Takux paboT JHMIIb HEKOTOPble MOJe/H
STHX KaMep.

Hapsiny co C/10KHBIMH H XOPOIIO OCHAILUEHHBLIMH afmna-
pataMi BBIIYCKAIOTC M yNpOLIEHHble, HEIOPOrue MaJo-
(hopMaTHble KaMepkhl.

Takum o006pas3oMm, W3 TPYNNbl Maao(popMaTHBIX Kamep
MOKHO BCerjga BbeIOpaTh Haubosee MNOAXOASAMIIMH anmapar
JJISl TeX WJIH MHBIX CHEMOK.

[naBHOe, C ueM MPHUXOAMTCS CUHTAThCA, NpHOOpETas
ManohopMaTHBIH anmapaT, 3TO MaJible pasMepbl IoJydae-
MbIX HEraTHBOB. [IpH CHIBHOM yBeJHYEHHH H300pazKeHue
CTAHOBUTCSI 3€PHHCTHLIM M MeHee DPe3KHM.

HaunGosee npocTeiIMH MaJo(OpMATHBIMH ammaparaMmu
apasioress «CMena» u «3aps», C HHX Mbl U HauHeM OmMHCa-
HHE 3TOU TPYMIbl Kamep.

«CMEHA»

doroannaparel Tuna «CMeHa» sIBASIOTCS HauboJiee mpo-
CTBIMH M3 YHCJIA BCEX COBETCKHX Ma/ao(OpMaTHHIX ammapa-
toB. CylliecTByer IiecTb Mopeneil 3Toi ¢orokaMeps: «Cwme-
Ha», «Cwmena-2», «CwmeHa-3», «CwmeHa-4», «CwmeHna-b»,
«CmeHa-6».

B mepBBIX NBYX MOIENSIX MeXaHH3M NepeIBUKeHHs IJIeH-
KH HMeJ Kpyrayio pudaenyio ronosky. Ha mogzensax 3 u 4
oHa Oblyia 3aMeHeHa peYaroM. PblYaKHbIH NPUBOL MEXaHU3-
Ma IMepeBUKEHUs IJIEHKH BOOOIe 3HAauHTeNbHO yrobHee,
ueM Kpyraas pudueHas rosnoska. OH yckopsieT NHepeBoj
NJIEHKH ¥ M03BOJIsIeT AyOJHPOBaTh ChEMKY, He OTpbIBAas am-
napata orT IJjas.

Takass cucreMa mpHMeHsieTcsi cefiyac MOYTH HA BCeX
HOBeHlMX (horoannaparax. B aTom HampaBIe€HHH MOJepHH-
3HpYIOTCS M MPEKHUE MOJENH.

Onnako B anmapatax «CMeHa-3» u «CmeHa-4» 310T phbi-
yar KOHCTPYKTHBHO OblJI BBIMOJIHEH HEyAAauHO M 3TH MOJeH
OKa3aJuCh MeHee YNOOGHBIMM, ueM MepBble ABe. B cBs3u
¢ 5THM BCKOpe MocJ/e BhINycKa B cBeT Mojend 3 H 4 Obliu
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CHATBH C NMPOH3BOJACTBA, U 3aBOJ, BHOBb II€pELIE] HA BbLIMYCK
nepBLIX JABYX MOJEMNeENi.

Ha puc. 26 moxkaszana Momeis «Cmena-2». Or Mmojenu
«CMena» oHa OTJiHUaeTcsl TOJIbKO Te€M, uTo cHalxKeHa aBTO-
CNYCKOM H CHHXDPOKOHTaKTOM. B ocrasbhom o0e Moaenu
coBeplueHHo oauHaKoBbl. OOGe OHH BBINYCKAlOTCHA C TpPexX-
JIMH30BBIM 00HEeKTHBOM «T-22» ¢ F=4 cM W OTHOCHTE]b-
neiM otseperdeM | :4,5. Kamepbl cHaGKeHbI MPSMbIM ONTH-
UeCKMM BHJOHMCKATEJeM M LEeHTpaJbHLIM 3aTBOPOM, CTBOPKH
"KOTOPOTO PaChoJoKeHb 3a 00BEKTHBOM. 3aTBOD rl)aﬁoT]aeT
' ¢ BoepKKaMu /1o, /o5
50, Yio 1 500 cex u
(ot pykn). Mexanmnsm mnepe-
NBUKEHHS TUIeHKH B (o-
TOAmmapare MeXaHHUeCKH
CBSI3aH CO CUETUMKOM Kaj-
poB, HO He COJIOKHPOBAH C
3aTBOPOM, TIOSTOMY BO Bpe-
Msl ChEMKH He CJeLyeT 3a-
ObIBATL NEPeBOAUTH IJIeH-
Ky, HHaue JBaxJIbl BO3-
MOMKHA CheMKa Ha OLHOM
u ToM ke Kaxpe. Mmeercs
1Kajga TyOHHbl PE3KOCTH.

YerpoiictBoM A5 Ha-

. BOJKH Ha PE3KOCTL CJYXKHT
- Puc. 26. ¢>0Toannapa1‘ ,,CMEH&-Q" TOJLKO LIKaJda paCCTOﬂ'
U ONTHUYECKHH AajgbHOMED K HEMY HHX‘;I. ,H‘Jlﬂ 60ﬂee TOUHOTO
onpenesieHus  pacCTOSHUH
K anmapatam tuna «CMeHa» BBINYCKAeTCA OTJEeNIbHbIN ONTH-
yeckuii gambHomep (puc. 26), KOTOpBI MOXKeT ObIThb HC-
MOJIb30BAH M JJIST IPYTHX amnnapaTtoB, €clH OHH He HMEIOT
HHKAKHX HHBIX YCTPOHMCTB ISl HABOAKH HA PE3KOCTb KpoMe
mKaapl paccrostuil. Hanmenbiuee pacetosiine GoKyCcHpOBKH
oobekTnBa — 1,3 M. «CMeHa» 3apsiicaercs ABYMS CTaHHapT-
HBIMM KAacCeTaMH M YCTpoicTBa st 0OpaTHOH INEpeMOTKH
U He HMeeT.
meg;znoannapa'r «Cmena-5» (puc. 27) CylleCTBEHHO OTJIH-
yaercst oT npeasAylnx Mozesedl. CryckoBast KHONKaA 3aTBO-
pa mepeneceHa ¢ Kopryca 3aTBOPa Ha BEPXHIOIO CTEHKY KOp-
nyca KaMmepwl, uTO JleflaeT CheMKy Gouee yA0GHOI. dra Xe
KHOMKa siBJsiercss (GUKcaTOpoM cueTunka kKappos. CuerTumnx
OTCUMTHLIBAET UMCAO KaApoB, MMEIOLIMXCs B 3arace.
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Annapar cHaGxKeH TPeXCeKTOPHBIM 3a/[HEHH30OBLIM 3a-
TBOPOM, JIeHCTBYIOWIHM €O CKOPOCTAMH /30, /o, /195,
s50 cex n B (ot pykn). 3atBop 0060pYNOBaH CHHXPOKOH-
TaKTOM.
~ OObekTHB annmapata «T-42»— MIPOCBETJICHHLLI TPexJHH-
30BBIi aHacTHIMAaT ¢ F =4 cm U OTHOCHTENbHBIM oTBep-
crtieM 1:5,6. ®okycupyioliee yCTpoicTBO MO3BOMSET BeCTH
CBEMKY € pacCTOSHUA 1 AL
"~ Ha annapare ycranosaen
PaMOYHBIH BHIOHCKATENb, 3a-
LMIEHHBIH CTeKaaMHi. B num6
CUeTUHKA KaApPOB BMOHTH]O-
Bana Tab/aulla HAMOMHHAHMS,
Annapar cHaGKeH SKCMO3H-
IIHOHHOI LIKaJ0H.

3aTBop M 00bEKTHB anna-
paTta 3amHIleHbl KOHYC000-
PAa3HOH KPBILIKOH CO ChbeMHbIM
nonpiukoM. Iloeepuyrtas 06-
paTHOM CTOPOHOMH, 3Ta KOHY-
cooOpa3Has KpblIKa BBUHYH-
BaeTcs B OMpaBy O0OBLEKTHBA M CIAYIKHT COJNHEYHOH GJISHIOMN.

B oramume ot BCeX APYrHX ManohopMaTHEIX KaMep Kop-
nyc goroannapartos THma «CMeHa» H3TOTOBJEH He H3 Me-
Tajsa, a M3 MaacTMaccel. 3ajHAs CTeHKa Kopryca CheM-
Hasg. Kamepsr «CmeHna» B oc-
HOBHOM TIpeIHa3HAUeHEl JJs
I0HBIX (poroaobuTenei. Ile-
Ha annapatra «CwmeHay —
11 py6., «Cmena-2» — 13 pyb.,
«Cmena-5» — 9 py6., «Cme-
Ha-6» — 13 py6. 50 kom.

Piic. 27. ®otoannapar ,,Cyena-5¢

«3.‘\Pfl»

Ha 6ase neraneii onucwr-

Pic. 28, doroannapar ,3aps« ~ BAEMOro HixXe (poToanmapata
«®3J1-2» co3maH u cpasHH-

v TEJLHO  HEeJTaBHO  BBHIMYILEH
CHJIBHO YITPOULCHHBIN 1 yAeleBAeHHEIH (oToannapar «3aps»
(puc. 28), no BHelIHEMY BUAY OUeHb MOXOMKHII Ha «DII-2.
Annapar BEINYCKaeTcsi ¢ 06BEKTHBOM «Hnpycrap-26M»
(cm. Taba. 2 Ha crp. 69). LTopHbI 3aTBOP CHAGKEH CHH-
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XPOKOHTAKTOM H paforaer ¢ BeLAepKKaMu /s, /e, /125
Yaso, Y500 cex u B (oT pyku). Mexanuam saTBopa cGJIOKH-
pOBaH C MeXaHH3MOM MepeJBHKeHHs IVieHKH. Haumenbluee
paccrosiHie (hOKyCHPOBKH 0OBbeKTHBA — | M.

3anHAs cTeHKa Kopmyca Kamepsl cbeMmHasi. Ha anmapa-
T YCTAHOBJEH MpPSIMOiH ONTHYECKHH BHAOHCKaTeab. Mmeercs
mKana HanoMuHaHus. Ammapat He umeer OaabHomepd, W
HABOJKA Ha Pe3KOCTb MPOM3BOAMTCS TOJLKO IO LIKaje pac-
crognui. B 3T0M 3akmiouaercss ero TJaBHBIM M BechMa Cy-
eCTBeHHBIH HemocTaTok. Llena ammapata — 27 pyo.

«IOHOCTb»

«lOnocte» (puc. 29) — manmodopMaTHBI ammapar C
LeHTpaNbHBIM 3aTBOPOM. Ilo MJee KOHCTPYKTOPOB amnmapar
npejaHa3HaueH IJaBHLIM 06pa-
30M 14 IOHBIX (POTOMIOGHTE-
Jiell, mo3TOMYy €My H IpH-
conusin Takoe HasBamnue. On-
HAaKO| IO TEeXHHYECKHM Xa-
pakTepucTHKaM oToanmnapar
«lOHocTh» ¢ ycmexom MozKeT
ObITH MCMOJB30BaH /5 pas-
HOOOpPA3HBIX CEPbe3HBIX Che-
MOK. AmnmapaT BBHIyCKaercs

e : C TPEXJHH30BHIM OOBEKTHBOM
Puc. 20. ®oroammapar,JOmocts  «T-32» (F=4,5b cm, oTHOCH-
TenbHOe orseperHe 1:3,5).
OH cHa6KeH MPSAMBIM ONTHYECKHM BHIOHCKATENeM H 1alb-
HOMEPOM, MEeXaHHYECKH CBA3aHHBIM C (OKyCHPOBOUHBEIM
YCTPOHCTBOM.

MexaHH3M TepeiBHIKCHHS TJIEHKH COJOKMPOBAH B HEM
€O CUETYMKOM KaJpOB H C 3aTBOPOM, YTO MCKJIOYaeT I0-
BTOPHYIO ChEMKY Ha oauH H ToT e kaip. Cuerunk moka-
SBIBAET HE KOJIMUECTBO CAETAHHBIX CHHUMKOB, a UHCJIO KaJpOB,
IMEIOIUXCsT B 3arace.

B3Bojg 3aTBOpPAa C OJAHOBPEMEHHBLIM TIEPEBOJOM ILIEHKH
OCYIHQ'CTBJIHE‘TCH pb]‘lElFOM.

LlenTpanbHblil 3aTBOP ammapara paGoTaer ¢ BbIAEPIKKOI
B (oT pykH) H C aBTOMATHYECKHMH BbIepxKKamu /g, /5,
Vao, so, Y125 B Yoso cex. 3aTBOp cHaGKeH aBTOCTYCKOM M
CHHXPOKOHTaKTOM. Ha anmapaTe HMeeTCA 3KCIO3HIHOHHAs
mKana (M. crp. 39).
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3ajHAs CTeHKa Koprmyca KaMepsl cheMHas. Anmapat 3a-
psxKaercsi ABYMs CTaHAapPTHHIMH KacceTaMH i ChEMKH
Ge3 0OpaTHOH MEPEMOTKH TNJEHKH, HO NOMYCKAeT CheMKy M
¢ ONHOH KAacceToll, /s uYero HMMEeTcs YCTPOKCTBO oGpart-
HOH MepeMOTKH TJIeHKH. B KpPYIJIOf roJIOBKe STOTO yCTPOM-
cTBA ecTh TabJaHIa HanoMuHaHus., Haumenbiiee paccTosHue
(hoxycHpPOBKH 06bekTHBA — | M.

[lo npuBeleHHHIM AAHHBIM HETPYAHO 3aMETHTb, HTO
«IOHOCTE» — BNOJIHE COBpPEMEHHAsl, NOBOJILHO XOPOLIO OCHA-
HmeHHas kamepa. HemocTaTKaMu ee MO CPaBHEHHIO C JPY-
rUMH ManoOpPMATHEIMH KaMepaMH SIBJISIOTCS: OTHOCHTEJNb-
HO HeOOJ/IbIIONH AMaNa30H CKOPOCTei JNelCcTBHs 3aTBOpA, He-
Goabliasi mpejenbHas CKOPOCTb jAeficTBHsA 3aTBOpPA (!/250 Cek)
I HEBO3MOMKHOCTb TIPHMEHEHHsI CMEHHBIX 00beKTHBOB. Llexa
annapara — 27 pyo.

«30PKHM», «PI», «<MUP»

Boabliofi MONyasSpHOCTLIO TMOJb3YIOTCA (hoTOAmnmnapaTsl
Tnna «3opkuii». [lepBas Moae/b 3TOro annapara Oblia cpas-
HUTeJbHO HECJOXKHOH M HasbiBajach mpocto «3opkuii». Ho
3aBOJ TOCTEIeHHO COBEPLIEHCTBOBAJ KaMmepy M HpHMEpHO
3a 15 mocJaefHHX JIeT BBUTYCTHJ AecdaTb BapHAHTOB amma-
pata, Kaxablii pa3 npubaByiss K HasBaHHio «30pKHil» yc-
JOBHBIE HOMep MM OYyKBY.

Tax OblIH BHIMYIIEHB MOAeNH: «30pKHi», «30pKuii-2»,
«3opxuii-C», «30pkuii-2C», «30pkuii-3»,  «30pKiuii-3C»,
«30pkuii-3M», «30pknii-4», «30pruii-5» u «30pkuii-6». O6u-
e BapHaHTOB «30PKOr0» YCAOXKHWJIO BbIGOP 3TOro (hoTO-
anmnapaTta, XOTsi MHOTHe M3 HHX MaJjlo YeM OTJIHYaloTcs Apyr
OT apyra.

Tak, nanpumep, «30pkuit-2» u «3opkuii-2C» pasnnua-
I0TCSl ML B TOM, 4TO B Mojaenn «3opkuii-2C» nmeercs
CHHXPOKOHTAKT, a B MOfenH «30pKuii-2» ero Her. «3o0p-
KHil-2» OT/IHYaeTcss OT «30PKOro» JHIIbL TeM, UTO CHAaOXKeH
ABTOCIYCKOM.

K nauany 1961 roga B mpoaace HaXOLHJIHCL Cleflyio-
mue naTh Mopenei: «3opkuii-C», «30pknii-2C», «30p-
KHii-4», «30pKHi-5», «30pKuii-6».

Tem ke 3aBofoM 10J Ha3BaHHeM «MuHp» BBIyCKaeTcs
anmapar, oueHb MOXOXKMil Ha ammapaThl THIA «30PKHit».
DToT anmapaT CXOIEH TaKKe MO KOHCTPYKUHUH H BHELIHEMY
Buay ¢ annapatamu tHna «®3]I».
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C 1934 ropa, xorma BrnepBoie B CCCP 6bl1 BBINYIIEH
majgodopmartHbiil annapat «®9», sata Kamepa nperepredna
psAL MoAH(HUKALM.

B HacTosillee BpeMs B MpPOJaxKe HMEIOTCH ABe OAMHAKO-
Bble MOJeaH, o0e noja HazBauueM «DPI-2». OgHa M3 HUX
c aBToCmyckoM, apyrasi— 6e3 aBrocnycka. Berpewatorces
elle Te ke Mojeau 0OoJee paHHAX BBEIMYCKOB, 6e3 CHHXPO-
KOHTaKTa.

BBuny 604bLIOTO CXOACTBA MEXKAY BCEMH 3THMH afma-
pataMu 1enecoo6pa3Ho OObEIHHHTL OMHCAHHE HX B OLHOM
mecTe. [Ipexae BCero ykaskeM Ha KOHCTPYKTHBHBIE H ApPY-
rge 0oCoOEHHOCTH, KOTOPbHIE SBJAAIOTCA OOIMIMMH /s BCEX
MepeurcaeHHbIX annapaTos:

1) Bce ammapaThl MMEIOT OAMHAKOBBIE MO KOHCTPYKIHH
IITOPHBIE 3aTBOPBI C ILIEAKOBOH NPOPE3UHEHHOI MITOPKOIL.
B MOMeHT CheMKH LITOPKA ABHIKETCS ClpaBa HaJseBo (ecau
CMOTpeTh Ha ammapar Cc3aiu);

2) Bce ammapathl BHITYCKAIOTCS B NMPOAAXKy C HOpMasb-
HbIMH o6bekTuBaMu ¢ F =25 cu (cm. taba. Ha crp. 69).

3) B KauecTBe YCTpPOHCTBa A/ HABOAKH Ha PE3KOCThb
BCE amnmapaThl CHAGxKeHbl ONTHYECKHMH [dajibHOMepaMmy,
MeXaHHUeCKH CBA3aHHBIMU C (POKYCHPOBOUYHBIM yCTPOHCTEOM
00bEKTHRA;

4) Ha BCeX anmaparax YCTaHOBJEHbI NpsAMble ONTHYe-
cKHe (TeneckomHuecKHe) BHIOHMCKATEJH,;

5) Ha Bcex anmapaTax MeXaHH3M 3aTBopa COJOKHPOBaH
¢ MeXaHH3MOM MepeaBHIKeHHs TJeHKH H CUeTUHKOM KaapoB;

6) Ha Bcex ammaparax MMeeTcsl YCTPOMHCTBO Iad 00part-
HOH MepeMOTKH MJEeHKH B KaCCery,

7) BO BCEX ammapatax BO3MOXKHO NpHMeHeHHe CTaHAapT-
HBIX KaCCeT;

8) Bce mpHUMeHsieMble B ITHX ammapaTtax OObBEeKTHBHI
cHaGKeHbl 1IKaM0H TJYyOHHBLI Pe3KOCTH M LIKAJOH paccrosi-
nuil. Bce OHH J0ONYCKAlOT CbeMKy C pacCTosiHUA He O/H-
we | m;

9) BO BCeX almaparax BO3MOXKHO NMpHMeHeHHe CMEeHHBIX
06BEeKTHBOB, NpPHUEM OAHH M Te e CMeHHble O00BLEeKTHBHI
NPUTOAHBI 1718 BCeX 3THX KaMep.

B annapatax «3opkuiiy, «®3» n «Mup» B Kauecrse
HOPMAJILHBIX TPHMEHSIeTCs CepHsi OJAHHX H TeX e 00bek-
tHBOB, a uMenno: «Mnaycrap-22», «Muaycrap-26M», «Uuny-
crap-50», «lOnutep-8», «lOmutep-3», «Tennoc-65», «lOmnn-
Tep-17». Bce oHH MPOCBETJEHBI.
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C TaknMH e 00beKTHBAMM BBITYCKAIOTCA M HEKOTOPHIE
JIpyTHe COBETCKHE Maso(opMaTHEIE KaMephl, MO3TOMY, UTO-
Gbl TpH OMHCaHUM (POTOANMAapPATOB He TMOBTOPSTH TEXHHUE-
CKHX XapaKTepHCTHK OAHHX M TeX e O0O0DbEeKTHBOB, 3TH
XapakTepHCTHKH coOpaHbl B NMPHBEAEHHOH HHXKe Tabim. 2.

TaGanma 2

TexHuyeckne XapakTepHCTHKH OCHOBHBIX O0BEKTHBOB Kamep
«30pkuii», «®3A» u «Mup»

Pazpeinaiomasn

n Yucao “ gl(() g 5 9@1;;0:(1); 112 ;rﬁopﬂa o £ r:sotz‘l::ilflzgrb
Hassanne odbeKkTuBa ! PaceTo-| grpep. Kenug
TS smme criie B I'Pa- |3 genTpe [n0 Kpasam

IRICH Ay cax 1015 1015t
«Wupycrap-22» 4 5 1:8,5 45 32 20
«Munycrap-26M» 4 5 1:2,8 1 45 28 13
«HUupycrap-50» 4 5 1:3,5 45 38 22
«IOnuTep-8» 6 5 1:2 45 30 18
«lOnurtep-17» 5 5 162 45 30 14
«I'emnoc-65» 6 5 152 45 35 14
«lOmuTep-3» 7 5 13115059 45 30 14

Kax BuaHo 13 Taba. 2, Bce 3TH 06 BEKTHBLI UMEIOT OJHHA-
KOBble (DOKYCHBLIE pPACCTOSIHMA M BCJAEACTBHE 3TOr0 OHHA-
KOBBIE YIJIbl H300pakeHus U pasauyaloTcst TONbKO 10 BeH-
UHHAM OTHOCHTEJbHBIX OTBEPCTHI (TO €cTh MO CBETOCHJIE)
1 M0 BeJHUHHaM paspeluarouieii cnocodHocTH. JIuuwb nBa n3
uux: «lOmurep-8 u «IOmurep-17» — uMe0T OMHAKOBEIE
TeXHAYECKHe XapaKTePHCTHKH M Pa3/qHUaloTCs IO KOHCTPYK-
LW U MO0 KOJHYECTBY JIMH3.

HautGonee cserocunbHbIM (ero 4yacrto HasblBAlOT CBEpPX-
CBETOCHJbHLIM) sBJIsieTcss 00bekTuB «lOnurep-3». Benen-
CTBHE BBLICOKOH CTOMMOCTH 3TOT 00bEKTHB Ha anmaparax He
CTABHTCSA, TaK KAaK 3TO CHJAbHO YAOPOKHJAO Obl amnmapar.
Ero BbIMycKaloT B MPOAAXKy OTAENbHO H OTHOCSIT K YHCHY
CMEHHBIX, XOTH MO CBOMM TeXHHUYECKHM XapaKTepHCTHKaM
OH, KaKk HOpMa/bHBIH, MOKeT ObIThb YCTAHOBJIEH HA J100OM
13 anmapartos «3opkuiiy, «PI-2» u «Mup».

BbICOKOI CBETOCH/ION OTIHYAIOTCA TaKKe O00DbEKTHBEL
«lOnurtep-8», «lOmurep-17> u «leanoc-656». Heckoabko
ycrymaer HM B cBerocuie o6nexTuB «Mumycrap-26Ms, no
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B OH gocraToyHo cBeTocuieH. OcranbHele ABa 00BEKTHBA:
«HMnnpycrap-22» u  «Humycrap-50» — o6iajgalor cpeaHei
CBETOCHJIOH.

3HaueHHe CBETOCH/IBI TMOAPOOHO H3JIOXKEHO Ha CTp.
14—17. TIpuBegeHHBIMH TaM CBEJIEHHAMH H CJIEIyeT PyKO-
BOJICTBOBATLCS NpH BbIOOpPE ammapara.

OTMeTHM TaKKe, UTO HEKOTOpble 13 YKa3aHHEIX B Tabu. 2
06bexTHBOB (Hanpumep, «Mupycrap-50») BbIMyCKaloTcs B
onpaBaX ABYX BAPHAHTOB: C HEBLIABHTAIOUIMMCS M BBIABH-
rajomumess Tyoycom. I[lepBhiii BuA OnpaBbl NpHAAeT 00b-
€KTHBY JKECTKOCTb M 00JbIIYI0 cTa0HALHOCTD, HO HECKO/ILKO
yBesinunBaer ra6aputsl Kamepsl. Bropoil BuA Aenaer amma-
par Gojiee KOMNAKTHBIM.

B kauecTBe CMEHHBIX 00BEKTHBOB KaK K 3THM, Tak H K
HEKOTOPHLIM JPYTHM MajoOpMaTHLHIM KaMepaM BbIYyCKaloT-
cs caeflyiolue OOBEKTHBBI: UIMPOKOyroabHbie «Pyccap»,
«Opuon-15» u «lOnurep-12», naunnodokycuuiii «lOnurep-9»
1 teneodbekTuB «lOmutep-11».

Huwxe (ra6a. 3) mpuBeeHbl TeXHHYECKHe XapaKTepH-
CTHKH 3THX OODBEKTHBOB.

Tadaunua 3

TexHuuecKHe XapakTepUCTHKH CMEHHBIX 00BLEKTHBOB
Aas annapatos tuna «3opkui», «®3» u «Mup»

Paapemﬁalou{zm
o 4 ) CTIOCOGHOCTD
Uncaio :)Il(ig i .?eT_ngc::g:: Yroa B
HasBanne o06neKTHBA paccro-| orpep- Haobpa-
RS Aune cTHe WEHHA |p pepTpe|no Kpasm

B.cM nons noJs
gPyecaps o o ¢ 0L |06 2 1:5,6 | 95° 40 16
“«Opuion-15» . . . .| 4 2. 8715156 74° 45 18
«IOnurep-12» . . . 6 3,00 |2, 8l R 632 32 14
«Onurep-» . . .| 7 8,6 | 1:2 28° 30 18
«HOnurep-11» . . 4 13,5 | 1:4 18° 35 20

OTH e 00BEKTHBEI B KaueCTBE CMEHHBIX MPHMEHSIOTCS
u B annapatax tuna «Kues», «Jleaunarpan» u «pyr», Ho, B
OoTJINYHEe OT OO'bEKTHBOB BCEX OCTAJbHBIX anmaparos, HMEIO-
X pe3b6oBoe (BHHTOBOE) COeNHHEHHE C Kamepoil, B ammna-
patax tuma «KneB» OOGBEKTHBBI KPEMmATCS IITHIKOBLIM 3aM-
koM. [Ipu moKynke CMeHHBIX OOBEKTHBOB ITOr0 He CJEAYyeT
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3a0BIBaTh, MHAUE KYMJEHHBIH OOBEKTHB MOXKET He NOJOHTH
K BalleMy ammapary.

[TocMoTpUM Temeps, B ueM 3aK/IIOYAeTCa PA3HHIA MEXKIY
anmnapaTtaMu THma «3opkuiiy, «PIM-2> u «Mup>.

«3o0pkuit-C» (puc. 30) siasiercss HanGosee MPOCTHIM H3
annaparoB THna «3opkuii». Ammapart BbIycKaercs ¢ 00b-
exTHBOM «Munycrap-22» nan «HMugycrap-50».

3aTBop cHa6KeH OJHUM CHHXPOKOHTAKTOM MJIsi HMIYJIbC-
HBIX JIaMIl H aBTOMATHUECKH OTMepsieT MSATb MOMEHTaJbHbBIX
BbIIEPIKEK: ss, Ms0, Y100, /250
U /500 Cek, a Takxke BHIJIEpK-
Ky B (oT pyxn).

JlansHOMEp W BHIOHCKA-
TeJb OTJAeJbHBle M paboTraioT
CaMOCTOSITEJLHO.

3apsigka anmaparta npomus-
BOJUTCS CO CTOPOHBI HHIKHEH
CTEHKH Kopmyca, KoTopas /s
3TOr0 clenaHa ChbeMHOM. XoTd Puc. 30. ®oroanmnapar
TaKoH €1ocob 3apsaiaku HecJo- »30pKui-C*

JKEH, BCe JKe OH He OueHb yJ0-

OeH, TaK KakK NJeHKY NPHUXOIHUTCS BABHraTh peGpoM; NpH
3TOM IJIEHKA 1LleJIMKOM CKDBIBAETCSI B KOPNyce H TPYIHO
ompenenuTh, HACKOJAbKO TOYHO OHA BOLLIA B (DUJILMOBBIH
KaHaJ H MPaBHJALHO JH ceJa CBOUMH mnephopaldoHHBIMH
OTBEPCTUSMH Ha BeAylluii 3y6uarblii 6apaban TpaHCHOpPTHU-
pyIOLIEro MexXaHH3Ma.

Kpome Toro, B cayyasx obpbiBa nepdopaiuu MNieHKH,
YTO NPOMCXOAHT HOBOJBHO YacCTO, OTAEJbHBIe HebOoJblIie
KYCOUKH TMJIEHKH 3acOpsfioT MeXaHH3M 3aTBOpa M HHOTAA
BBI3BIBAIOT €ro MOBpe:kaeHuHe. M3Bieub Ke 3TH KYCOUKH
OYeHb TPYAHO, W 4aCTO M3-3a 3TOTO MPHUXOAUTCS Pa3bHpaTh
anmapar.

Kax yBHANM, B HEKOTODBHIX MOCJEIYIOUHX MOAENSX am-
nmapaToB MapkH «30pPKHI» 3TOT KOHCTPYKTHBHBIH HenoCTa-
TOK ycrpaHeH. Llena annapara «3opkuii-C» — 28 py6.

«30pkui-2C» (puc. 31) mpexcraB/isieT HECKOJbKO YyCO-
BEPIIEHCTBOBAHHYIO MoJenb anmaparta «30pkuii-C». OcHOB-
HbIM OOBEKTHBOM anmapata siBasercs «Mumycrap-50», HO
BCTPeUaloTCs anmaparsl, cHaGkeHHble o0beKkTHBaMu «MHLy-
crap-22», «Unpycrap-26M», «lOnurep-8» u «lOnurep-17».

Kpome BbIIEpIKEK, OTMepsieMBIX 34aTBOPOM ammapara
«3opkuii-C», 3arBop KaMepbl «30pkui-2C» paboraer Tak-
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JKe ¢ AuHTeabHbIMH BhiAepxkkamu (1), To ecTb MoXkKeT ObITh
OCTABJEH OTKPBITHIM. ;

3a1Bop CHAGkKeH CHHXPOKOHTAKTOM H CHHXPOPEry/s-
TOPOM.

Ocrogroe oTaudue annapara «3opkut-2C» or modeatt
«30pkuti-C» cocTour 8 TOM, 4TO OH CHUOJCEH ABTOCNYCKOM.

Annapat BblmycKaercs C
JABYXUHJIHHAPOBOH 1enbHOME-
TaJNHYeCKOH KacceTol (cM.
onMHCAHHE TaKHX KacceT Ha
“crp. 34). Ha OoKOBBIX CTeH-
Kax KOpmyca KaMepbl HMeIoT-
“Cs MeTasJnyeckue YIIKH AJd
"NpUKpenyenus 1efiHoro pe-
MelKa.

Bo Bcem ocransHOM «30p-

Puc. 31. ®oroannapar ,30p- >
Kuii-9C K1il-2C» HHUEM He OTJIUYaeTcs

ot Mogean C M HUMeEeT Te ke
TexHnueckne Xapakrepuctuku. Llena ammapara ¢ o6beKkTH-
Bom «Muayerap-22» uau «Munycrap-50» — 30 py6., ¢ apy-
I'UMHI 00beKTHBAMH — COOTBETCTBEHHO BhILIE.

«30pkui-4» (puc. 32)
NpeacTaB/seT AanbHeilee
yCOBEpLUIeHCTBOBAHHE  all-
napaToB 3TOH MapKH H Cy-
IIECTBEHHO OTJIMYAeTCst OT
Npouyux Momenen.

AnmapaTr BblmyCKaeTcs
¢ 00berTHBOM «HOnuTep-8».
3arBop cHAbKeH aBTOCMYC-
KOM, CHHXPOKOHTaKTOM
I CHHXPOpPEryasTopoM H
Kkpome Bbiaepxek B u Il
ABTOMATHUECKH OTMEPSET AeCATh MOMEHTAJJbHBIX BBIIEPIKEK:
1, 12, Y5, Y10, Y25, /50, 100, Y250, /500, /1000 CeK.

JlanbuoMep M BHIOMCKATeNb amnmapaTta COBMeIeHbl B
OIHOM OKyJisipe W CHAGXKEeHbl AHONTPHHHBIM YCTPOHCTBOM C
nonpagkoit 4-2,5 quontpuu (cm. ctp. 43).

Xapaxreproii w 8ecoma BaNHCHOL KOHCTPYKTUBHOU 0CO-
BEeHHOCTbIO 3TO20 ANNAPATA SIBAALTCA COEMHAS 3A0HSAS CTeH-
Ka KOpnyca, uTo 3HAYUTENbHO OOJIeryaer 3apfAnKy ammapa-
Ta, OTKPLIBAET JIOCTYM K MPHEMHOH KaTyllKe H K HEKOTOPBIM
JIeTansiM MexaHuama TepeABUIKeHUsd IJIeHKH, oOueruaer
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Puc. 32. ®oroannmapar ,,3opkuii 4

YHCTKY M PEMOHT 3ITUX jeraJjeil, JenaeT BO3MOXKHOH IMpo-
BEPKY TOYHOCTH IOCTHPOBKH OCHOBHOTO M CMEHHBLIX O00DbeK-
THBOB NyTeM NPHKJIAAbIBAHHS MATOBOTO CTeK/J1a K KaJApoBOi
paMKe anmnapara. s

Annapat cHaGKeH IeJLHOMETANIHYeCKOH IBYXIHJIHHA-
poBoii kacceroit (cm. ctp. 34). Llena ammapata — 61 pyo.

«30pKHi-5» (puc. 33)
NpeacTaBasieT coboi  Mo-
JAEPHU3HPOBAHHYIO MOJIENb
anmnapara «30pKUi-C».
Annapatr BmIMycKaercs ¢
oonexkTuBamMu «Humycrap-
50» nnu «Munpycrap-26M»
H u3penKa ¢ 0OBEKTHBOM
«lOnutep-8». 3arBop pabo-
TaeT C BBIAEPKKAMH 1/p5, o
Vso, Y100, Y250, s00 cex m  Puc. 33. ®oroammapar ,3opkuit-5¢
B (or* pyxu) u cHaGxKeH
JBYMsl CHHXPOHKOHTAKTAMH — OTJAEJMBHO MAJIsI HMITYJJTbCHBIX
JAMI 1 JAJig JaMI-BCHBILIEK.

JlanbHomep CcHaGKeH [IHONTPHUHHBIM YCTPPOHCTBOM H
00beIMHEH B OJIHOM OKYJsipe C BHAOHCKaTesaeM. B TOJ0OBKY
0o0paTHOH INEPEeMOTKH IJIEHKH BMOHTHpPOBaHAa TabJjula Ha-
noMuHauus. MexaHusM NepeiBHIKEHHS MAEHKH MPHBOAUTCS
B feiicTBHe pbiyaroM. MMeHHO B 3TOM 3akJ/iouaercss OCHOB-
HOE KOHCTPYKTHBHOE OTIHYME ammnaparta «30pKHii-5», OT MO-
neqeit 2, 2C u 4.

Kak ykasbiBanoch paHee, TNPHMEHEHHE pblyara BMECTO
Kpyraoii pudieHoil TOJNOBKH MO3BOJISET 3HAUHTENLHO OBICT-
pee MpUBECTH ammapar B paGouee COCTOSIHHE W BECTH CHEM-
Ky ¢ Gojee yacToil CMeHOH KajapoB, He OTpPLIBASl MPH 3TOM
IJ1aza OT OKVJisipa BHIOMCKATeNls-IalbHOMEpA.

BMmecre ¢ TeM 3adHAA CTeHKA Kopnyca Kamepol He Coem-
Haf, UTO SBJAETCS HENOCTATKOM KOHCTpyKLuH. Bce cka-
3aHHOE 110 3TOMY TOBOAY B ONUCAHUH MOHENH «30pKuil-C»
OTHOCHTCH M K 3TOH Mogenu. Bo BceM OCTaNbHOM TeXHHYE-
CKHEe XapaKTepHCTHKH ammapara Takue ke, Kak y «30p-
koro-C». llema anmapara ¢ o6bektusoM «Muaycrap-50» —
28 pyo.

«3opkui-6» (puc. 34) BHellHe MOYTH HE OTJMYAETCA OT
«30pKoro-5». Bbimyckaercs on ¢ TeMH Ke OOBLEKTHBAMH U
MMeeT paBHBIE C HHM TeXHHueckne Xapaxrepucruku. B am-
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mapaTe HECKOJbKO H3MEHEeHBl M YNOPSALOUEHBI CKOPOCTH
MOMEHTAJLHOTO JIeHCTBHSI 3aTBOPA: 3aTBOP CHA0KEH CHHXPO-
KOHTAKTOM H paboTaeT co ckopocTsiMu '/so, '/s0, /125, 1/950,
u /500 cex 1 B (or pykn).

[NpeumymecTBo Mozenn «30pKui-6» mepex MOIENBIO
«30pKHuii-5» CCCTOMT B TOM, YTO 3aTBOp ammapara cHaOxen
ABTOCHYCKOM H  3aAHAA
CTeHKa KOpmyca KaMephl
OTKpBbIBA€TCS Ha IHApHH-
pax. llema amnapara c
o6bexkTHBOM  «MHIycrap-
50» — 43 pyo.

«®d1-2» (puc. 35) Bbl-
nyckaeres ¢ 00BEKTHBOM
«HMunycrap-26M». 3atBop
cHabKeH  CHHXPOKOHTaK-
TOM M aBTOCIMYCKOM M pa-
Puc. 34, ®oroanmapar ,,30pkuii-6“ Goraer co CKOPOCTSIMH ]/257

s0, /100, /250, /500 cex M c
BhiepxkKoii B (or pyku). Bupouckartenb 00beLHHEH
C JaJLHOMEPOM B OJHOM OKyJsipe M cHaGxeH MHONTpHIi-
HBIM YCTPOMCTBOM C MOMPAaBKOil B mpejenax —+3 AHONTPHH.
3amgHsAs CTeHKa Kopmyca
Kamepwl cbeMHasi. Anmapar
BLIyCKAeTCs C IelbHOMe-
TaJIMYeCKONH ° pasbeMHOM
Kacceroil. B ronoBky Tpan-
CIOPTHPYIOIIETO MeXaHH3-
Ma BMOHTHPOBaHa Tabuauua
HamOMUHAHUS.

CpaBHuB annapar
«®3J1-2» ¢ anmapaTtoM
«30pKuii-4», JerKo same-
THTh, 4TO, KpOME JIHanaso-
Ha CKOpPOCTeH JeHCTBHs 3a-
TBOpA, annaparhl HHYEM HE
OTJIUYAIOTCSI OAHH OT JAPYTOTO MO CBOMM TeXHHYECKHM Xa-
paktepucTHKaM. Kak 6bu10 cKa3aHo Bhilie, Kamepa «PI[1-2»
BHITyCKaeTcs u Ge3 aBTocmycka. Berpeuaiores Takxke ¢poro-
annapate «®31-2» ¢ ob6bekTnBoM «DPI[» uwan «HMuny-
crap-10». Llena annapara ¢ o6bekTnBoM «Mmaycrap-26M»
u ¢ aBTocmyckoM — 45 py6., Gea asrocnycka — 30 py6., ¢
o6bexkTuBoM «PII» nan «Muaycrap-10» U ¢ CHHXPOKOH-

Piuc. 35. ®oroannapar ,,PII-2¢
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takToMm (Ge3 aBrocnycka) — 26 py0., 6e3 CHHXPOKOHTaKTa
U asTocnycka — 25 pyo.

«Mup» (puc. 36) Bminyckaercs ¢ oObektHBoM «HHny-
crap-50» unu «lOnutep-8». Berpeualoresi Takke amnmapars
«Mup» ¢ o6bekrHBoM — «MHaycrap-26M». 3aTBop annapara
cHafKeH aBTOCNYCKOM, CHHXPOKOHTAKTOM H CHHXpopery-
JATOPOM H JeHCTBYeT ¢ Bhiep:KKaMu /s, /oo, /125, /250,
/500 cex u B (or pyku). HanpHomep 00beluHEH B OAHOM
OKyJasipe ¢ BHJOHCKaTeleM H
cHa6XKeH JUHONITPHHHBIM |
YCTPOMCTBOM € IONPaBKOil B
npeaenax —+=3 pHonTpuu. 3an-
HfisT CTeHKa Xopmyca CbeM-
Had. Anmapar BblmyCKaercs C
LLeTbHOMETaIIHYeCcKOi Kacce-
Toii. Ha xopmyce umerorcs
VIOKH AJs LIeHHOro peMHS.

Kak BHIHO M3 MNpHBEJEH- :
HbIX XapakTepHUCTHK, ammapart  Puc. 36. ®oroanmapar ,Mup*
«Mup» MoOUTH HHUEM He OT/IH- :
yaercss or ammapara «®3J1-2», a or anmapata «30pKuii-4»
OTJIHYAeTCS TOJNBKO AMANa30HOM CKOpOCTed jeiicTBHA 3a-
TBOpA.

Ilena annapara c o6berTuBoM «Munycrap-50» — 35 pyo6.,
¢ oobextnBoM «IOnurep-8» — 48 pyo.

Wrak, Mbl HMEeM BOCEMb ONHOTHMHBIX Mojeneit (HoTo=
annapaTos, MOYTH C OJMHAKOBLIMH TEXHHUECKHMH XapaKTe-
puctakaMu. XoTsi NpUBEJEHHBIE BhHIIIE ONHUCAHHS [AIOT J0-
CTATOYHO $ICHOE MpeAcTaBJeHHe 00 0COOEHHOCTAX KarKZora
annaparta, BCe JKe JIJISl HEOMLITHOrO YeJioBeKa BLIOpaTh H3
HEX HamboJee MOAXOAAIIMI (hoToammapar AOBONLHO TPYA-
Ho. UeM ke B JaHHOM CJydYae CJleIyeT PyKOBOACTBOBATHCA?
[TonpoGyeM o6Jeruutb 3Ty 3ajzaudy.

HecomuenHO, 4To Mo BCeM mokaszaTtesaaM Haubosee coBep-
IIeHHBIM W3 3THX anmnapaToB sBisieTcss «30pKkuil-4». I'nmas<
HOE ero MpPeHMYIIeCTBO COCTOHT B GO/BIIOM AHana3oHe CKOo=
pocTell 3aTBOpa M O0COGEHHO B HAJUYHH CKOPOCTH /1000 Cex,
YTQ PaCLIHPSET BO3MOMKHOCTL ChEMKH OGBICTPOTO JBHMKEHHS
(B 4aCTHOCTH, CMOPTHBHBIX COCTSI3AHUI) KPYIMHBEIM IJIAHOM.
Kpome Toro, annapar cHaGKeH CbeMHOH 3a/(Heil CTEHKOIi.
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EAWHCTBEHHBIH HEJ0CTATOK KOHCTPYKLUHH 3TOTO ammapa-
Ta MO CPABHEHHIO C OCTAJLHBIMH MOJIESIMH COCTOHT B TOM,
YTO IIPUBOAOM MeXaHHu3Ma TMepeIBUKEHHS IJIEHKH B HEM
CJYKUT He pblyar, a Kpyrjas pudieHas rojoBka, 4TO JiH-
1IA€T BO3MOXKHOCTH ObICTPO AyOJHPOBATH ChHEMKY.

Ecnu BbI cunraere 3T0 06CTOATENLCTBO BayKHLIM, TO Bac
YCTPOSIT TOJNLKO JiBE MOJAEJIH C pbIYAXKHBIM MNPUBOLOM:
«30pKui-p» 1 «30pkuii-6», TaKk KaK BCe OCTa/JbHbIE MONENH
TaK¥Ke He HMEIOT phlYa)KHOro mpuBona. BaMm octaercs B 3T0M
cjaydyae CpaBHHTh yKasaHHble [Ba amnmaparta H y4yecTb, UTO
«30pKuil-6» cHaOKeH OTKHABIBaloulelics 3ajHell CTEHKOH H
ABTOCITYCKOM, Yero HeT y «30pKOoro-5».

Ecnu OoJiee Ba)KHBIM Bbl CUHTAETE OTKHABLIBAIOLIYIOCS
WM CbEMHYIO 3aJIHIOI0 CTEHKY KOpmyca, TO yU4THTe, YTO KPO-
Me annapatoB «30pKHi-4» u «30pKuii-6» Taxkoe xe ycTpoii-
CTBO MMeEeTCsl Ha ORHOI u3 Mopeneil «DI-2».

Ecan ke BaM 3axoyercsd HMeTb (poroammapar C aBTO=
CIYCKOM, TO HATIOMHUM, YTO €r0 MMEIOT BCe MOJe/H, Kpome
anmapatoB «30pkuil-C», «30pKuii-5» M HEKOTOPLIX MOJe-~
aeil «D®ID1-2».

Ecau BBI CTpamaeTe HEJOCTATKOM 3DEHHS U HyxKJIaeTech
B IHONTPHIHOM YCTPOHCTBE, TO 3aMOMHHTE, YTO ammapaTkl
«30pkuii-C», «30pkuii-2C» u onHa u3 wmojenefi «DI»
5TOTO YCTPOHCTBA HE UMEIOT U AJA BAC HENPUTOMHDI.

Yro Kacaercsl CHHXPOKOHTAKTa, TO MM CHaOKeHbl Bce
vodenn annapara, kpome «PIJ[-2» npeKHHX BbINYCKOB.
Bce mpoune, GoJjee MeaKue AeTajy CYLIeCTBEHHOTo 3Haye-
HHS HE UMEIOT.

Oanaxo mpexjae ueM BbIOpPaTh OAHY H3 3THX MojeJell,
cjeayeT 03HAKOMHTBCSI CO BCEMH OCTa/lbHBIMH MaJjopopmar-
HBIMH KamMepamu. Bo MHOTHX W3 HHMX Bbl Haigere Becbma
pakHbple ocoOenHoctd. Hauath 0630p 3THX Mozaeseil syuiie
BCEro C OJHOINO H3 HOBEHINHMX, HEJaBHO BbIMYILIEHHBIX amnma-

paTtoB «JIlpyr>».
«JAPYT»

Annapar «Ipyr» (puc. 37) OpurHHAJEH 1O KOHCTPYK-
MK M UMEET MPHSATHLIH, GoJce COBPEMEHHLIH BHEIIHHH BHIL.
Annapar Bbinyckaercs B npoaaxy c obbektuoMm «lOmu-
tep-17» uan «IOmurep-8».

IlITopuElii 3aTBOp anmapara CHa0KeH aBTOCNYCKOM
H JABYMSI CHHXDOKOHTAKTaMH M OTMepseT BbIIEPIKKH [z
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Y, s, Y15, a0, Mo, 125, Y250, /500, /1000 cex w B (or py-
xu). Iltopka 3atBopa mesKoBas, Npope3uHeHHAs IBUKETCS
cnpaBa HazneBo. AnmapaT cHaGxKeH ONTHYECKHM JajbHOMe-
poM, 00beIHHEHHbIM B OZHOM OKYJspe C BHAOHCKATeNeM,.
Mexanusm 3atBopa cOJOKHPOBAH C MeXaHH3MOM Mepe/BH-
JKEHHS MJIEHKH W CYETUHKOM KajapoB. Ammapar BhIMycKaeTcs
C pa3beMHON IeNbHOMEeTaJJNYecKol KacceTol, HO JOIyCcKa-
€T MPUMEHEHHE W CTaHAAPTHLIX KacceT. [lo okoHUaHHU M/IeH-
KH OHA mepemaTthiBaeTcs o0paTHO B Kaccery. PoKycHpPOBOU-
HOE YCTPOHCTBO MO3BOJISIET BECTH CHEMKY C PACCTOSHHA He
Oauke | m. Anmapat mOMycKaeT MNpUMeEHeHHe CMEeHHBLIX
00BEKTHBOB. 3aHss CTeHKA KOPIyca KaMepbl OTKHALIBAETCH
Ha 1apHupax. HMwueercs
Tabauna HanoMHHAHHS.

[To ocHOBHBIM TexHHYeE-
CKHM TIOKasaTejsiM amma-
par 6aH30K K KaMepe «30p-
KHU-4>.

Yro ke B 3TOM anmnapa-
Te HOBOTO?

CosepulenHo opueura-
AeH Ha annapare npusoo
3areopa u mexaHusma ne- Puc. 37. d)o'roannapa-p mﬂpyr“
pedsuoicerus naeHKu. 3aech
HeT HH pH(IeHoi ron0BKK, HU pbluara. Mx saMenser Kypok,
KOTOPBIH B HepaGouee BpeMs YTOMNJIEH B HUAKHIOI CT@HKY KOp-
nyca KaMepel, a 115 paGoThl OTKHAbIBaeTcss Hapyxy. UToOhl
TIPOM3BECTH CHeMKY, KypOK 3aXBAaTBIBAIOT MajblaMH JeBOH
PYKH H OTBOAAT 10 0TKa3a. [Ipy 5TOM B3BOAHUTCS 3aTBOP, epe-
BOJAMTCH MieHKa M cpafaTbiBaeT cyeTyHK. Taxoe ycTPOHCTBO
nospoasier (ororpadupoBaTh C TOH JKe YacTOTOH, UTO H
PHIUAXKHBIH TPUBOJA, HO HHTepecHasa 0COOEHHOCTb 3TOrO Me-
XaHH3Ma COCTOMT B TOM, YTO €CJH HaKaTb Ha CIYCKOBYIO
KHOMKY H, He OTMyCKasl ee, B3BeCTH KypOK, TO B CaMOM
KOHIIe €ro Xoma MPOUCXOAHT ABTOMATHUECKHH CIyCK 3a-
TBOpa. DTO MO3BOJSIET BECTH CbEMKY C 4acTOTON MO Tpex
KaZpoB B CEKYHAIY.

Ipyras 0cOGEHHOCTE KaMepbl COCTOHT B TOM, 4TO B IO/
3peHHs] BHJOWCKATeNs HMeIOTCH YeTKHe, XOpOouo BHAHMBIE
pamku ais 06bekTHBOB ¢ F=5 1 8,5 cau.

YcoBepuIeHCTBOBAH 1 3aTBOP Kamepwl. Eeo uiropka uneer
npedsapurenstsiti pasbee, 4To MO3BOJASET MPH HAHOOJIbIIEM
pacTBope e {36 Ai) MONyuuTh BBIAEPKKY B /o cex ©
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NPOH3BOANTb CHHXPOHHYIO CHEMKY ¢ HMIYJIbCHBIMH JaMIaMu
HA BCeX BblepKKax —or !/s 10 /g0 Cex BKJIIOUHTENBHO.
Llena annapara — 70 pyo.

«KHEB »

Ilepeiinem Tenepb K amnapataM Thna «Kues». Buiny-
eHO MiecTb Mojenell storo anmapata. [lepsbie nBe Mo-
nenn —nop HasBaumem <«Kues-I1I» u  «Knes-1II» — He
AMesd cHHXpoKoHTaxkToB. Ciueaylouie JaBe MOJEJNH — MOL
nazpanueM «Knes-11A» n «Kues-IITA»— G cHaGKeHbl
CHHXPOKOHTaKTaMi 1 HHYeM OoJbllle He OTJHYAJHCh OT Npe-
IBILYIIHX.

Ilo3nHee 0o6e 3TH MOJAeNH ObIIH HECKOJbKO MOAEpPHH-
3UPOBAHBl M BHINyLIeHB M0j HaspanueM «KueB-4A» u
«Knes-4», a Bce mpoune ObH CHSTH ¢ NPOH3BOACTBA. B Ha-
cTOfillee BPEMsI BBIMYCKAIOTCA TOJNbKO 3TH JBe MOCIeNHHE
monenn. Ha Hux Mbl u octanoBuMmcs. IIpasna, B mpopaxe
emte umeiorest ocratkn Mogpenn «Kues-IITA», no onu cosep-
HIeHHo aHamornynbl Momenu «Kues-4» ¥ OTAHYAIOTCS OT Hee
TOJNIbKO KOHCTPYKTHBHBIMH H3MEHEHHSIMH HEKOTOPbIX JeTa-
geil, X TexHHUecKHE XapaKTepUCTHKH COBEpPILIEeHHO OnH-
HAKOBBl, TMO3TOMY [I0CTATOYHO
03HAKOMHTBCS C  MOZEJbIO
«KneB-4», 4T00bl HMETb Mpe-
CTaBJieHHe W 0  MOJEJH
«Knep-111A». llena anmapara
«Knes-111A» — 83 py6.

«Kues-4A» (puc. 38) cxo-
JleH 10 CBOHM TEeXHHYECKHM
XapakKTepHCTHKAM ¢ anmapa-
TOM «30pKHii-4», HO OTJH-
yaeTcs OT HEro no KOHCTPYK-
Puc. 38, ®oroanmapar ,Kues-4A«  LLHH M BHEIIHEMY BHAY. Anna-

pat mocTymaer B MPoAaXKy
¢ ob6bektupom «lOnutep-8M» *. Illtopka 3aTBopa arm-
nmapata COCTOMT M3 Y3KHX METaJlJIMYecKHX  IOJIOCOK,
WAPHEPHO CKpemJieHHBIX Jpyr C [APYroM, M MNOYTH He
nojBep:Kena temmnepatypHoMy Bausuuio. llltopka nsuxercs

* O6bekTHB «IOnutep-8M» NMo KOHCTPYKIHH H TEXHUYECKHM Xapak-
TepHCTHKAM HHUEM He OTJHYAaeTcss 0T 0GheKTHBA «IOnntep-8». Byksa M
yCJIOBHO 0603HAuAeT, ¥TO MPHBON AnadparMbl Ha 3TOM OOBEKTHEE CHAG-
JKeH (UKCaTOPOM, OMHCAHHBIM HHIKe,
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CBepXy BHHM3. 3aTBOP CHabxKeH aBTOCIHYCKOM H CHHXPOKOH-
TAKTOM JJIs 3JIEKTPOHHO-UMIYJILCHBIX JIAMII H OTMEpPSET Bbi-
nepxkn s, s, Yo, Yss, Ys0, /125, es0, soo, 1250 cex,
B (or pyku) u I (mautensueie). Mexanusm satsopa c6/o-
KHPOBAH C MeXaHH3MOM Iepe/IBUKeHN S IVIEHKH U CUETYHKOM
kajapos. IIpsaMoii onTHYecKHi BHIOHCKATENb COBMEIILEH B OA-
HOM OKyJIsipe ¢ jJanbHoMepoM. JluonTpuitHOro ycTpoicrsa
anmapat He uMeer, B ammapare mpHMeHseTCH pas3beMHas
HeJbHOMETa/lIHIecKast KacceTa, HO JONYCTHMEl H CTaHIapT-
Hble KacceTsl. POKyCHPOBOUHOE YCTPOHCTBO HECKOJBKO 00-
Jlee CoBeplIeHHOe, YeM y ONMCAHHBIX BRIl anmnaparos, YTO
NONyCKaeT BecTH CheMKy, HaumHasi ¢ paccrognus 0,9 .
B ammaparte mpHMEHHMBI CMeHHbIe 00beKTHBHL.

B nociegHHX MOAENSX B FOJOBKY MeXaHH3Ma 00paTHOH
NepeMOTKH IJIEHKH BMOHTHpOBaHa TabJmHla HAalOMHHAHHS.
3annsis cTeHKa Kopmyca Kamepwl cbeMHasi. llema amna-
pata— 115 py6.
~ Kaxk Bugno u3 onucauns, «Kues-4A» umeer mouTH Takue
JKe TeXHHUecKHe XapaKTepPHUCTHKH, Kak «30pkuii-4». Bonee
nHTepecHa Mopenb «Kuep-4». '

«KueB-4» (puc. 39) mMeeT COBepIIEHHO paBHBIE C MO-
nenpio «Knes-4A» TexHHUeCKHE XapaKTepHCTHKH, HO OTJH-
yaercs OT Hee TEeM, YTO HMeeT (DOTO3JEKTPHUUECKHH 3KCIIO-
Homerp. «Kues-4» siBnsiercst
MoKa TepPBOH M eNHHCTBEHHOM
COBETCKOI KaMepoil, CHa0KeH=
HOH SKCIOHOMETPOM.

C mepexofoM OT MOJENH
«Kues-11TA» x momenn «Ku-
eB-4» OTO3/1eKTPHYECKHH KC-
MIOHOMETpP OB YCOBEpIIEH-
CTBOBAH H yMeHbILIEH B pas-
mepax. Kpome Toro, B HeM
NPHMEHEH MHKPOAMNEPMETD  pyc, 39, doroanmapar ,Kues-4¢
C BHYTPEHHHM PaMOUYHBIM Mar-

HHTOM, YTO TIOBBICHJIO 4YYB-=

CTBHTEJBHOCTb NpHGOpa. 3HAUMTENLHO H3MEHEHA KOHCTPYK=
IHS  KanbKyJAsiTopa SKcmoHoMeTpa. PaHblle KoJblieBbie
IIKaJdsl KaJbKyJAsATOpa pacnojiarajuch OAHA Haj APYroif,
BCJIEACTBHE UEro KaJbKyJsTOp CHJIbHO BO3BBILIAJICS Ha
BepXHell CTeHKOH KOpmyca KaMephl H yBeJIU4HBaJl raGapHThl
anmaparta, Ha anmaparte «Kues-4» WIKaJbl KaJbKy/sTOpa
PACMOJIOMKEeHbl HA MJIOCKHX KOHIEHTPHUECKHX KOsblax. Bel-
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coTa KaJbKyJasaTopa yMEeHbLIHIAaCh B HECKOJAbKO pPa3, H MOJb-
30BATLCS MM CTaj0 3HAYMTEAbHO yHoOHee. YJ00HEE MOJb-
30BATLCA W TOJOBKOIH 00paTHOH MEepeMOTKH MJEeHKH: OHA
pacrosioxena B LEHTPe WIKal KaJlbKyaaTopa clenana
BhIABHZKHOH.

B xamepe «Kues-4» ycoBepUIEHCTBOBAHO TakxKe H INpH-
BOIHOe KoabLo auadparMpl. OHO cHaGXKeHO (GHKCATOPOM.
Bpamasi KosbIlo, MOKHO JIETKO OLLYTHTb MOMEHThI 3aleJ-
KMBaHMs (pUKCATOpa Ha JeJeHHAX IUKalbl [AuadparMsl.
3anoMHUB TOPSAOK pPACHOJOKEHHs [eJNeHHH [IKagdbl, a
'3TO COBCEM He TPYAHO, MOXKHO AHaparMHpoOBaTh OGBHEK-
THB Ha OLLyNb, He Tasls HAa wkaay. as Jmomei, crpa-
NAIOMKX J1aJbHO30PKOCTbIO, 3TO Ha MepBhIil B3I/ He3Ha-
YUTEJLHOE YCOBEPIIEHCTBOBAHHE IIPEACTaB/IAET OTPOMHbIE
ynoocTBa.

B nociennux AByX Mozeasx tuna «Kues» BozMoxKHa 3a-:
psiKa JIBYMst KacceTaMH OJHOBPEMEHHO, YTO, KaK Mbl yxKe
rOBOPHJIN Ha CTP. 35, MO3BOJIAET B CJydyae HaJOGHOCTH OT-
KPBITH ammapaT Ha CBeTy H OTpe3aTb IJIeHKY.

CpapnuBas annapat «Kues-4» ¢ MNpouyHMH MOJENSIMH
MaJo(hopMaTHEIX KaMep, MOXKHO CKasaTh, UTO 22aBHOe U
OCHOBHOE e20 NpPeuMyu,ecT8o 3aKAI04AeTCs B8 TOM, 4TO OH
umeer porosrexrpudeckul skcnoromerp. llena anmnapara
«Kues-4» — 125 pyo.

«JIEHUHTPA»

B HeKOTOpPOM pOJe YHHKAJbLHBIM sBJsfercs u Qoroan-'
napar «Jlenunrpazg» (puc. 40). Ilo BHewHEMYy BHIY OH MO<
j xoxK Ha «Kunes-4A» u ume-
€T CXOIHBIE C HHM TEeXHH-~
yecKHe  XapaKTepHUCTHKH.
Annapar BblmyckaeTcss ¢
o6bekTuBoM  «lOnurep-8»
¥ JlonycKaeT - IpUMeHeHHe
CMEHHBIX 00bEKTHBOB.
IlItopublit 3aTBOp ammnapa-
Ta cHabeH aBTOCHYCKOM,
CHHXPOHTAKTOM H CHHXPO-
peryasiTopoM H KpPOMe BEI-
nepxek B (ot pyku) n [l
(nauTennHbIE) OTMEpsier
cJenyIOllMe NecsiTh MOMEHTANbHBIX BhLepkek: 1, /o, s,
Y10, Y25, /50, 11005 Y250, /500, /1000 CEK.
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Puc. 40. ®oroannapar ,,JIenunrpazn

Annapar cHaGxeH o0belMHEHHBIMH B OJHOM OKyJsipe
AAJbHOMEPOM H BHJONCKAaTeJleM C MHONTPHiHBIM yCTPOii-
ETBOM.

- Haumenbinee paccrosnne = (HOKYCHPOBKH OOBEKTHBA —
1 m. AnmapaT BhIIycKaercss ¢ PasbeMHOH LeJbHOMeTas/u-
yeckoll KacceToil M MMeeT yCTPOHCTBO /s 0GpaTHOM mepe-
MOTKH TJIEHKH. B rosioBKe 3TOr0 yCTPOMCTBA Pacrnojioxena
tTaGauia HamoMHHaHusg. B03MOxKHO NpUMeHEHHe M CTaH-
JapTHRIX KacceT. 3ajHsAs CTeHKa Kopmyca (oroamnmapara
CheMHas. :

TakuM 06pa3oM, MepeyncaeHHble 3/eCb KOHCTPYKTHBHBIE
HAAHHbIE M TeXHHYECKHE XapaKTePHCTHKU IMOKAa3bIBAIOT, HYTO
«JIeHuHrpan» HAYEM OCOOEHHBIM HE OTJHYAeTcs OT psAad
ApyrHX MaiodopMaTHEIX Kamep. MOXKHO JIHIIb OTMETHTD,
yTo B TOJ€ 3PEHHS BHIOHCKATEJs AaldbHOMEpa HMeTCs
YyeTKHEe OTPAHHUYHTENbHLIE PAMKU LI 06bexTHBOB ¢ F = 3,5;
5: 8,5 u 13,5 cm, uTo n3GaBaseT OT HEOOXOAHUMOCTH npuoo-

- peraThb NOMOJHUTENbHbIE BUAOHCKATENN MJIsS CMEHHBIX 00b-

exTHBOB. HO rsiaBHAs KOHCTPYKTHBHAS OCOOEHHOCTb amnma-
pata COCTOHT B TOM, UTO OH CHAOUCeH 30B00HBIM NPYIICUH-
HbLM MeXAHUSMOM, aBTOMATHUECKH MepeIBUTaLIIM MIeHKY
W 3aBOASILEM 3aTBOpP mocie Kawmkaoll cbeMku. OnHOBpe-
MeHHO cpafaThiBaeT M CUTUMK KaipoB.

Bcio 3Ty paoTy 3aBOAHON MEXaHH3M COBEPIIALT € TaKou
GBLICTPOTOI, UTO IPAKTHYECKH MOXKHO BECTH CBeMKy C 4a-
CTOTOI 10 TPeX KaapoB B CeKYHIy. 3aBe[leHHBIH 10 OTKa3a,
STOT MEeXaHH3M MO03BOJSET CcAenaTb MOAPAA A0 JeCATH
CbeMOK, TOC/Ie uero Tpedyer 3aBojaku. Takum o6pasoM, Tex-
HHUECKH CheMKa CBOJHUTCS JHIIb K HaXaTHIO CHNYCKOBOM
KHOMKH 3aTBOpa. Bcio ocTajbHyio padoTy IO MOATOTOBKE
anmapara K cieayiouieii cheMKe COBEpUIAeT 3aBOJAHOH Me-
xann3M. Takoe yCTPONCTBO HCKJIOYHTEJNBLHO LEHHO B (OTO-
peropTaxe, OCOGEHHO MPH CheMKe OBICTPO MEHAIOLLHXCS
cobpiTnit. MMedno ansa (oropenopTepoB H NpeaHasHaudeH
annapat «Jlenunrpan». Ero uena — 125 py6. i

«3EHUT»

B nmacrosimiee BpeMs B Tpojaxke HMeIOTCs IBe MOJLE/H
¢oroannapatos THNA «3eHUT». DTO annaparsl «3eHur-C» 1
«3eHuT-3». :

AnnapaTthl «3eHHT» OTHOCATCS K Tpynre 3epKajbHbiX
Kamep ¢ 000pauHBAIOLIell OMTHYECKOH cucTeMoil, Yerpoiicr-
BO TAKWX aNMNapaToB ObIJIO OMHCAHO HA CTP. 53.
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«3enur-C». Ha puc. 41 nokaszan o6umii Bux annapara
«3eunt-C», a Ha pHc, 42 nam ero paspes. Hanpasienue
csera 0603HauYeHO Gesoil MyHKTHPHOH Junuei, IIpofias ue-
pes o0bekTHB /, CBET majaer Ha MOBEPXHOCTL 3epKania 2,

: OTpaz;<aercs OT Hero M Ha-
NpasJisgeTcss BBEPX Ha MJIO-
CKO-BHIMYK/IYID JIHH3Y O,
IJIOCKAsl TOBEPXHOCTh KO«
Topoii MatupoBaHa. (JIuu-
3a yBesJHuHBaeT Habuiogae-
mMoe u3obpaxkenue.) [damnee
CBET HAampaBJseTcs B MeH-
TanpusMy 4, rie mpereprie-
BaeT TPH OTPAzKEHUS H Ha-
npasasieTcs B OKyJasip 5, ue-
pes KOTOPBIH W Beaercs
Habnionenue. YBequunBasi H306pajkeHHe, yiKe MpeaBapH-
TEJILHO YBEJIHYEHHOE MJIOCKO-BLIIYKJIOH JIHH30H &, OKyJsp
HOBOJAHT €ro 10 HaTypaJbHEIX Pa3MepoB, TaK 4TO NpPH Ha-
OMIOJIEHHH Yepe3 Hero
CO3/J1a€TCS1 BNEYATJIEHHUE,
YTO BBl CMOTPHTE HEMO=
CDEJCTBEHHO Ha OOBEeKT
ChEMKH.

Puc. 41, ®oroannapar ,,3ennt-C*

«3eHur-C» BBIITY~
CKaercs B INPOJAKY C
00BEKTHBOM «Unny-

crap-22» unm «Hunpy-
crap-50». B Hem Moryr
OLITb TPHUMEHEHB CMEeH-
Hele oObexTuBwl, [llesn-
KOBBIH IUTOPHBIH 3aTBOP
cHa0XeH CHHXPOKOH-~
TAKTOM M CHHXPOpETyJisi=
TOPOM U paboTaer C Bbl=
AepKKaMHu l/251 1/50) l/lOOv
Y250, Y/s00 cex m B (ot
pyku). Mexauusm 3a- Puc. 42. Paspes coroannapara
TBOpPa CBfA3aH C Mexa- nOCHETLH

HH3MOM Mepe/BHKEeHH:A

TUIEHKH H CYETIHKOM KaJpOB. Annapar BHIMyCKAeTCcs C pasb-
e€MHOH 1LleIbHOMEeTaJIHYecKol KacceToi. MoKHO MPHMEHATh
U CTaHJAapTHLIE KaCCeTHl,
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Haumensblee paccrosinue (GpOKyCHPOBKH 00beKTHBA, yKa-
3aHHOe Ha luKajae paccrosHuii,— 1 M, HO (oKycHpOBOUHOE
yeTpoiicTBO OOBEKTHBA MO3BOJISET CHHMATh M C paccrod-
s 65 ca.

Creayer ydyecTb, 4TO MO TEXHWYECKHM TIpHYHHAM, CBA-
3aHHBIM C TIPHMEHEHHEM NeHTANPH3MBI, pasMep u3obpake-
HHSI HA MAaTOBOM CTeKJe KaMephbl ToJydyaeTcs HECKOJbKO
MeHbllle (hopMaTa KaMepbl M COOTBETCTBYET Kaipy pasmepa
20 X 28 mnm.

HenocTaTok KaMephl COCTONT TAKIKE i B TOM, U4TO 3aJHsA
CTeHKa Kopryca He CbeMHasf M 3apsijKka NpPOH3BOAHTCA CO
CTOPOHBI CheMHOI HHXKHeil cTeHKH. BpiTekaromue otciona
Heyno6eTBa yKe OblM MOAPOGHO H3JIOMKEHbI MPH OMHCAHHH
annapata «30pkui-C» (cMm.
crp. 71). llenma annapara
«3enut-C» — 50 pyo.

«3eHuT-3» (puc. 43)
npencrasaser coGod Mo-
JEPHU3HPOBAHHYIO MOJENb
annapata «3eHuT-C». Am-
napaT cHaOKeH LIeCTHIHH-
30BHIM  06BbekTHBOM «I'e-
auoc-44» ¢ F=>5,8 cm, o= .
HOCHTEJbHBIM ~ OTBEPCTHEM :
1:2 u yraom 1300 parmeHns Puc. 43. ®oroannapar ,,3eHUT-3
40°, Paspemawomas Cro-
co6HOCTb OOBEKTHBA: B LeHTpe MoJs— 35 AuH/mam, 1O
KpasaMm moasi— 14 aus/mm. 3aTBOp paGoTaer ¢ TaKHMH Ke
BbIZepKKaMH, UT0 H «3enut-C», HO HOMOJHHTEIbHO HMeeT
nenenue I, TO ecTh MOMKET OBbITb OCTABJIEH OTKPBHITHIM.
UmeeTcsi aBTOCIYyCK. [Tepedsudicerue naeHKu npoussooutcs
peiwazom. Ha ronoBke MexaHusMa 0OpaTHOH TepeMOTKH
NJAeHKH HMeeTcst Tabauna HamoMuHaHHS. Bo Bcem ocranb-
HOM «3eHHT-3» oauHakoB ¢ annapatoM «3enut-C». Llena
annapata — 80 py0.

«CTAPT»

doroannapar «Crapt» (puc. 44), Tak ke Kak u «3e-
unT-C», SIBAsSIETCS 3epKajbHOil KaMepoil ¢ o6opaunBalomieii
ONTHYeCKOll CHCTEMOil, HO GoJiee COBEPLIEHHOI, YeM B anma-«
pate «3eHHT-3». [lOMONHUTENLHO K MAaTOBOMY CTEK]y B
(oToanmapaTe UMeETCs KINHOBOE YCTPOHCTBO AJIs1 HABOAKH
HAa PE3KOCTb, OMUCAHHOe HA CTp. 45.
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KoucTpyKTuBHBEIH y3eq, BriAwOYaomwui B cebs IeHTa-
MPU3MY H OKYJIsip, caenaH cCbeMHBIM. OH MOMKeT GHITH CHAT
C KaMepbl H 3aMeHEH IIAXTHBIM YCTPOHCTBOM ' (CBETO3aLIUT-
HOH IEPMOIi), Gosee yAOOHBIM AJISI BBIMOHEHHS PENpOLyK-
LHOHHBIX PaboT, MHKPO- U MaKPOChEMKH. DTO yCTPOHCTBO
N0Ka He BBIMYCKaeTcs, HO HAMEUEHO K BBIMYCKY.

Kamepa erimyckaercsi ¢ 00beKTHBOM «I'etnoc-44», Takum
JKe, KaKk U y ammapara «3eHHT-3».

DoKyCHPOBOYHOE YCTPOHCTBO 0GbEKTHBA T03BOMSIET BECTH
CbeMKY, HaunHas ¢ pacctosHus 60 ca, u nonayuats usoGpa-
*eHue B Macmrabe npumepno 1:10,5. Annmapar gomyckaer
npuMeHeHue CMeHHBIX 00bexkTHBOB. IllTopHbIii 3aTBOp Ka-
MepHl paGotaer ¢ Buygep:kkamu 1, Yo, s, Y10, /o5, 50, /100,
/550, 1500, /1000 ek u B (oT pyxu). 3aTBop CHaGIKEH aBTO-
CITyCKOM H JBYMS CHHXPOKOH-
TaKTaMH: OTAEJNbHO AJS 3JeK-
TPOHHO-UMITYJILCHBIX JIAMII H
JaMI-Benbimex.  Mexanusm
NepeaBHIKeHHs TIJIeHKH, COJ10-
KHPOBAHHLIH C 3aTBOPOM H
CYETYMKOM - KanpoB, MPHBO-
JUTCA B JAEHCTBHE pPbIYATOM.
3anHss cTeHKa Kopryca Ka-
Mephl chbeMHas. Pazmep 1300-
paxkKeHuss B OKyJsipe MeHTa-
NPH3Mbl COOTBETCTBYET Kaapy
22 X 32,5 mm. Kamepa Bbimy-
CKaeTcs ¢ ABYMS Pa3beMHBIMH IeIbHOMEeTaIHIecKHMH Kac-
cetaMH M MoOxKeT paboTaTh KaK C ABYMS, Tak H C OAHOM
KacceToii, [JIsi 4ero B anmapaTe npeaycMOTPeHO YCTpOHCTBO
AJisi 00paTHOH MepeMOTKH NJIEHKH B Kaccery. B rogoBke
3TOTO yCTPOHCTBA HMeeTcs Tabaulla HanoMHHAHHS. s
00pe3kH MIEeHKH B KaMepe HMeeTcsl CHelHayibHBIH HOMXK.

BecbMa BaXKHBIM B KaMepe, TOuHee B ee OOBEKTHBE,
ABNIAICTCA QBTOMATUYECKU OelicTéyoujas Ouagpazma (cM.
ctp. 92). Tpebyemass i CbeMKH BeauudHa anadparmbl
yCTaHaBJHBAeTCsd MpPeABAPUTENbHO MO IIKAJde C IOMOIIBIO
pPU(BIEHOr0 ONOsACHIBAIOILETO OOBEKTHB KOJblla ¢ yKasaTe-
aeM. [To KoHCTpYKUMM 1 TeXHHYECKOMY OCHALIEHHIO KaMepa
«CrapT» AB/IAETCA OMHOM H3 MYYLIAX COBETCKHX (hoTOKaMep.
Ee nena — 130 py6.

Kax ye yKkasbiBanoch, 3epKajbHble KaMepsl C 06opa-
YHBAIOIIEH ONTHYECKOH CHCTEMOH NOMyCKAIOT BEChbMa IIHpO-
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Puc. 44. ®oroannapar ,Crapr

KOe TNpHMeHeHHe CaMbIX pasauYHbIX CMEHHBIX H 0co6eHHO

.ILHPIHHO(pOKYCHbIX 1 TeneoObeKTHBOB. B 3TOM HX HeCOMHEH-

HOE PeHMYLIEeCTBO Nepejl annapaTaMi, CHa0KEeHHbIMI 1alb-
HOMepOM, B KOTOPBIX BO3MOJKHOCTb NPHMEHEHHS CMEHHBIX
00BEKTHBOB OTPaHHYEHA.

B ta6i. 4 nepeuicaenbl CMEHHBIE 00BEeKTHBREI, BbITyCKae-
Mble Halleidl MPOMBILIJIEHHOCTBIO [JIs KaMep THIlA «3eHHUT»
i «CrapT» M AaHbl HX TEXHHYECKHe XapaKTepUCTUKH.

Ta6numa 4

TeXHHUECKHE XapAKTePHCTHKH CMEHHbIX 00beKTHBOB
aas anmapatos Tuna «3enuT> M «Crapr»

Pagpemiaonias
Dokye- | Orocn- Cr?f,?,g?ﬁ;fb
Yueso | Hoe | reabioe n:i)%ox;qa-

s g b ngﬁ{? Tetwe | #emns |y wewrpelno kpany
B CM noust nous
«Mup-1» . . « . 6 3,7 | 1:2,8[7°60° 45 23
«Temnoc-40» 6 8,6 | 1:1,5 28° 32 16
«Anpycrap-24M» . 4 1056 41" 133550 2228 28 .14
«Tenemap-22» . 4 20 1:576 /1. 12°30% | = =
«IOmuTep-21» 4 20 1:4 12° 40 30
«Taup-3» . . 3 30 1:4,5 8° 36 30
«MTO-500» . . 5 50 . 1:8 5° 28 20
«MTO-1000» . . 5 100 1:10 2°30’ 28 16

Kpome nepeuncieHHbIX 00beKTHBOB /15l annaparos «3e-
nuT> U «CTapT» BBIMYCKAlOTCS B CHElHaJbHLIX OMpaBax
o6bextupb «IOnutep-9» u «lOmurep-11» (cm. Taba. S
O6sexTussr 048 annaparos «3enurs u «Crapr» 63aumo3a-
JleHseol, Ko 0A5 Opyaux (oToannapaTos He NOOXOOAT.

KPYITHO®OPMATHBIE ®OTOATIMAPATLI

KpynHoOpMaTHLIMH, MJIH 1IMPOKOMICHOYHLIMH, HngI-
patorcs (poroannapatsl popmatos 65X 9; 6 X 6 u 4,5 X 6cm.

Bce 3TH anmapaThl pacCuHTaHbl HA KATYIIEUHYIO MJECHKY
B 0C0GOil YNaKoBKe, MO3BOJIOLILH 3apaxaTh 1 nepesaps-
aTb (poTOANNAapar Ha CBeTy, He MOJAb3YACh AJIs STOro Kac-
ceTaMu.
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Karyuieuynasi njieHKa COCTOHT M3 TPeX yacTei: KaTyLIKH,
coOCTBEHHO (DOTOMJIEHKH M JJIHHHOW OyMayKHOil JIeHTHl (pa-
KOopJa), OKpalleHHOif C OJHOH CTOPOHBI B YepHBIH 1BET, a
¢ Apyroii — B KpacHbiil. [lneHka npuKieeHa OJHMM KOHIIOM
K 4epHOH CTOPOHE pakopia M BMeEcTe C HHM IJIOTHO HaMO-
TaHa Ha KaTyLIKY. '

Tak Kak pakop/J 3HAYUTEJNbHO [JHHHEE IJIEHKH, CBOGOJI-
HBble €ro KOHIBl AJuHOH no 40 cm KaxAblil HECKONbKUMH
BUTKAMH 3aKPBLIBAIOT IVIEHKY H HaJIeXKHO 3allULIAI0T ee OT
cBera. C KOHLOB PaKOpJ MOAPE3aH YIVIOM.

Karymeunass nieHka uMmeerT WHpuHYy 6 cM H Aauny
82 cm. Ha TakoM orpeske momemraiorcs 8 Kaapos opmara
6X9 cm, 12 kampoB opmara 6X6 cm u 16 kampos
dopmara 4,5 X 6 cmu. CooTBeTCTBEHHO 3TOMY Ha 0GpaTHOII,
KpaCHOW CTOpPOHE pakopjaa HameyaTaHsl TPH paga wudp.
Ilepsblit u3 HuX ¢ nudpamu or 1 1o 8 pacnosnoxken BAOIb
OLHOH KPOMKH pakKopaa M CAyXKHT [AJs HCIOJIb30BaHUS
NJEHKH B ammaparax c (opmarom kKanpa 6 X 9 cm; BtoO-
poit psig uugp (or 1 mo 12) pacnonoxen BHOJMb CpemHEit
JIUHHE pakopia M CJAYy:KHT [AJs anmnapatoB ¢ (GopMaTom
Kagpa 6 X 6 cm; tperuit pang (or 1 mo 16) pacmomorxken
B/0JIb BTOPOIi KDOMKH pakopaa W MpeaHa3HaueH JJIs anna-
patoB ¢ (opmatom Kazapa 4,5 X 6 ca.

Takum o6pasoM, OofHA M Ta ¥XKe MJEHKA MOMKET TpH-
MEeHATbCS B annapartax Tpex (opmaros.

B Topuax KaTyumkH BbICBepJIEHBI YrayGaeHus A yKpen-
JIeHHUs] KaTyLIKH B KaMmepe, MpHYeM OJHO WM oba yrayose-
HHS HMEIOT IIJHLB M NpeiHa3HaueHbl [AJs KJ04a, ¢ [10-
MOILBIO KOTOPOro KaTyIIKy MOYHO BpallaTh.

[Tepen HamMOTKOH IJIeHKH HA KaTywky Ha (abGpure K
KOHIYy pakopja MNPHKJAaJbBAlOT TYMMHPOBAHHYIO OyMaixK-
HYIO TIOJIOCKY, KOTOpas npeaHa3HaueHa AJs 3aK/IeHKH KOHIA
pakopaa mocJ/ie HCHnoab3oBaHus nuaeHkd. CHapyxKu pakopa
IOCJIE ero HAMOTKH 3aKJEeHBAIOT TAKOH Ke MOJOCKOM.

Jlns 3apsiiky anmaparta KaTyLKY ¢ IJIeHKON MoMellaior
B ClelHaJabHO NpeaHa3HayeHHOe AJs Hee yrayOueHHe B KOp-
nyce KaMepbl, OCBOOOXKIAIOT HapyXKHBIII KOHEI pakopia u
CKPEIJIAIOT €ro ¢ IyCTOH KaTyIIKOH, MpHaaraeMoil K Kax-
oMy ammapary, Kak mokaszaHo Ha puc. 45. lanee, mo mepe
CBEMOK, PAKOpJ C IVIEHKOH MpPH 3aKPBITOH Kamepe mnepema-
THIBAIOT HAa MyCTylo Karyuwky. TakuMm o6pas3om, ycTpoicT-
BOM, [€PeJBUTaIOMUM IJeHKY B IIHPOKOMIEHOUYHBEIX (HOTO-
anmaparax, fIBJSIeTCS IPOCTO BPALIAIOUIHHCA KJIIOY.
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B GonplupHCTBE INMPOKOTIIEHOYHEIX  (hoTOAMmaparToB
CueTYHKA KajpOB HET M OTCYET KaJpOB IPOMU3BOAHTCS MO
nudpam Ha 06OPOTHOH CTOPOHE PAKOPAA, KOTOPBIE MOXKHO
BUETh Uepe3 HeOoJblIoe KPYIyioe OKHO, 3allUIIeHHOe Kpac-
HBIM 11e/1/1yJI0HA0M H PacrnosioKeHHOe Ha 3a/iHEH CTEHKE KOp<
myca Kamepbl. MHOrue ammaparhl 3TOW TPYNIBL He HMEIOT
GIOKHPOBKH 3aTBOPA, HO HA HEKOTOPHIX MOAEAX TaKasl 6510-
KHPOBKa HMeeTcH. A

B Hacrosiliee BpeMsi B NPOLaKe HMeercs CeMb MOJACJEH
IMPOKOMNJIEHOUHBIX (hoToanmnaparos. W3 uux natb —c ¢op-
MaToM Kaapa 6 X 6 cm
(«Canior, «Hckpa»,
«3dcragderar, «JT1001-
Tenb-2», «lOHKOp») H
1Be Mojenn — ¢ (opma-
ToM Kazpa 6X9 cm
(«MockBa-4» u «Mo-
CKBa-5»). :

dopmatr 6X6 cm
kpagpatueii. Cam 1o
ceGe Takoil (opMar He
copceM yaoOeH As KOM-
MO3HIHOHHOTO MOCTPOEe-
HHsS Kajapa, HO H3 HEero
BCerjaa MOMKHO B3STh
BePTm{aﬂbeﬂ:‘ s el Puc. 45. 3apsAnKa 1K pPOKOTJIEHOYHOT O
PH30HTANLHBIN Kazup totoannapata
popmatom 4,5 X 6 cm.

Takum o6pas3om, annapaThl ¢ (opMaroM Kaiapa 6 X6 cn
MpaKTHUECKH CJEIyeT CuuTaTh ¢ (hopMaToM 45X6 cn H
NpHU CheMKe PYKOBOACTBOBATLCS HM.

«JIJIOBUTEJIb-2»

doroannapar «Jlioourens-2» (puc. 46) WHPOKO H3Be:
cTeH coBeTCKUM (oTomobuTensM. JTo OLHH H3 CAMbLIX Mac-
COBBIX, HEJIOPOTHX WIHPOKOIVIEHOUHBIX (oTOanmnaparos ¢pop=
mara 6 X 6 cm.

Annapar «JI106uTenb-2» OTHOCHTCSL K UHCITY ABYXOGDbEK-
THBHBIX 3epKaJbHbBIX Kamep (cM. cTp. 48).

Kak Mbl yKe FOBOPH/H, B JBYXOOBEKTHBHBIX 3€pKajb-
HBLIX KaMepax yCTaHaB/IHBAETCSH MAaTOBOE CTEKJIO HiH IJI0CKO-
BEITYKJas JIHH3a C MaTHPOBAHHOI MJIOCKOH TMOBEPXHOCTHIO.
B annapate «JI106HTenb» BMECTO HUX YCTAHOBJEHA MBOAKO-
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BHIMYKJIA% JMH3a, HAa HUKHel (o0pamieHHoil K 3epKaJgy) To-
BEDXHOCTH KOTOPOil 3aMaTHPOBAH B ILlEHTpe JIHIUIb Heb0/b-
10 IPY2K0K (AuamerpoM 12 mat), 1Mo KOTOPOMY H IIPOH3-
BOMMTCS I1aBOJAKa Ha pe3kocTb (puc. 47). KoneuHo, 3710
MeHee ya00HO, UeM HaBOAKa 110 BCeil MOBEPXHOCTH MaTOBOTO
CTEeKJ/JIa, HO TaKOe YCTPOHCTBO BLI3BAHO CBOHCTBAMM BepX-
HEero BH3HPHOTO 00BEKTHBA 3TOro amnapara. YtoObl mouay-
YHTh BO3MOXKHO GOJIBIIYIO OCBEIEHHOCTh HA MAaTHPOBAHHOM
TNOBEPXHOCTH, BH3HPHBII 00beKTHB annapara «J/lioturenanb-2»
J1en1aloT ¢ OOJAbIIKMM OTHOCHTENBHLIM OTBEPCTHEM, YeM pabo-
yuid. Jluamerp AeHCTBYIOLIEro
OTBEpPCTHS y Hero OoJiblle, a
(hOKyCHOE pacCCTOSHHE MeHb-
me. Oxnaxo 4ToObl HE yA0pO-
JKaTh amnmapar, 3Jech MocTas-
JieH BecbMa MpPOCTOH 00Bbek-
THB, 00J1a1aI0IHHA HEOOABIIHM

Puc. 46. ®oroanmapar ,,JIi00u- Pue. 47. HaBojika Ha pe3KoCTb B
Te/b-2 toroannapare,,Jlio6uTeNnL-2 Mpo-
: M3BOJUTCS 1O MATOBOMY KPYIKKY

TIOJIeM .. Pe3KOr0  H300paKeHHs H  He NAIOMAM  BCJIe-
CTBHE 3TOr0 JOCTATOUHO pe3koro u3obpakeHusi Ha Kpasx
U B yraax nonsd. VIMEHHO Mo 3Toii MpHUHHE Ha JIHH3e 3a-
MAaTHPOBAH TOJILKO HEGOMBLION KpPYXOK, B MNpegensax Ko-
TOPOr0 BHU3UPHLIH OOBEKTHB HaeT AOCTATOYHO pe3Koe H300-
paxenne. Kpome T0ro, 370My O0OBEKTHBY CBOHCTBEH eL[e
OJHH HeJIOCTATOK — KPHBH3HA moss. as ycTpaHeHHs BIusi-
HUS 3TOr0 HEAOCTATKa TOBEPXHOCTb 3aMaTHPOBAHHOIO
KpysKKa He TJjockas, a chepHueckass H HECKOJIbKO yray0-
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neHa B Tefo Juu3pl. Takum o6pasoMm, BH3HMpHAsS YacTb
anmapara B 1leJIOM yCTpoeHa H JeliCTBYeT Kak 3epKa/bHblil
BHIOHCKATENb M TOJMBKO IEHTpajbHask 4aCTh JIHH3bl HCIO/b-
ayetcsi /I8 HABOAKH HA PE3KOCTD.

JInst JOCTH3KEHHSI BO3MOKHO GO/bLIEH TOUHOCTH HABOIKH
Haj MATHPOBAHHBLIM KDYKKOM yCTAHOBJeHA OTKH/BIBAIO-
uiascs Jaymna.

Annapar «Jlio6ntenb-2» cHaGKeH TPexJHH30BBIM pabo-
ypM obbextHBoM «T-22» ¢ F=7,5 ¢s W OTHOCHTEJIbHBIM
orepcrueM 1:4,5, 1 BU3HPHBIM 00beKkTHBOM ¢ F=06 cm H
oTHOCHTeNbHBIM oTBeperrem 1:2,8. C moMouipio 3y6uaThix
KoJIel] OMpaBa BH3HPHOro OOBEKTHBA COEHUHEHA c:OmpaBoi
nepenneil JnH3LL pabouero oGbexTHBa. Takum 00pasoM,
HABOJKA HA PE3KOCTb MPOM3BOAHTCS NepEeMelleHHEM BCEro
BH3HPHOTO 00bEKTHBA, a (POKyCHPOBAHUE pabouero 00beK-
THBA OCYLIECTBISETCA MepeMelleHHeM TOIbKO €ro mepeaHei
JIHH3BL.

Haumenbinee paccrosinue (QOKYCHPOBKH 00DHEKTUBOB —
1,3 m. LlenrpanpHublii 3aTBOp amnnapara cHaOYKeH aBTOCHY-
CKOM H CHHXPOKOHTAKTOM H OTMEPSET BBIAEPHKH Yo, Yos,
so, Y100, /200 cec B (or pyxu).

Kpome 3epKaJbHOTO BHIOHCKATeas ammapar HMEET I
paMOUHBI BHAOHCKATEb, PaMKH KOTOPOIO yCTPOGHLI B Tie-
peHeil ¥ 3ajHeil CTEHKAX: CBETO3AIIMTHON 1HAXThL

BAOKHPOBKH 3aTBOPA “C TPAHCHOPTHPYIOUIUM MEXaHH3-
MOM y annapatra Her. ‘

Kopnyc annaparta M3rOTOBJIEH M3 M/1aCTMACCHL. Annapar
B OCHOBHOM TpelHa3HauyeH s IOHBIX H:HaYHHAIOUIHX ho-
tTosmobureneil.  Ilena - ero— e
10 pyo.

[Ipenpiayuiasg MoJeJb al-
nmapara («/Trobutennb») He
pMeeT aBTOCMyCKa H CHHXPO-
xontakta. Llena ero—8 pyo.
B ocranbioM 00e MOAEH CO-
BEPIIEHHO OAHHAKOBBL.

«3CTAPETA»

Anmapat «dcragera» Puc. 48. doroannapat,dcraperas

‘(puc. 48) umeer opmar Kas-
pa 6 6 ci. Ammapar cHaGxKeH TPEXJIHH30BLIM 00'BEKTH-
BoMm «T-35» ¢ F=17,5 ¢s W OTHOCHUTEJbHBIM OTBEPCTHEM
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1:4. IlenTpanbublit 3aTBOp anmapaTta CHa(KeH aBTOCIY-
CKOM M CHHXPOKOHTAKTOM M JaeT BbIAEPKKH /s, 1/i5, /s,
1s0, Y125, Yas0 cex u B (or pyku). BupouckaTesib TpsiMOil
ontHyeckuid. Ha anmapate uMeeTcsl SKCHO3HUIHOHHAS LIKaJa
u Tabnuna HanmoMuHaHusg. PoKycHpOBaHHE 00BEKTHBA MPO-
H3BOJAUTCS TOJNBKO 10 ILIKaJde pacCTosHuid. B 3ToM cocTouT
OCHOBHOM HEJOCTATOK ammapara.

«dcraderay MpeaHa3HayeHa AJMs HAauMHAOLWIHX (OTOJI0-
6ureneil. Ilena anmapara — 24 py6.

«IOHKOP»

Annapar «IOnkop» (puc. 49) — caMmblii TPAMHTHBHBIH
U3 UHCJa COBETCKHX (poTOKaMep. JDTO ammapar MOJyUrpy-
IIEeYHOTO THMA ¢ (hopMaTtoM Kazapa 6 X 6 cm, mpenHaszHaueH-
HBIH [7151 IOHBIX (DOTOJII0OH-
Teneil. JIBYXJIUH30BbIH 00b-
exTHB (hoToammapara (Tuna
nepuckon) ¢ F=26,5 cu u
OTHOCHTEJILHBIM OTBEp-
crueM | :8 ycraHoBieH Ha
NMOCTOSTHHBIH (oxyc. Hamn-
MeHblIee  paccTosiHue, C
KOTOPOTO MOXKHO IPOH3BO-
IUTb CBeMKy, 2,5 m. [Ipu-
MUTHBHBIH 3aTBOp ammna-
paTta pa6oTaer ¢ OgHOIl MO-
Puc. 49. ®oroannapar ,JOBKOD“  meHnTanmbHON  BHIZEPIKKOI

/6o cex u B (oT pyxu).

Ha anmnaparte ycranOBJeH NpPSIMOHl ONTHYECKHH BHIOHC-
KaTelnb. 7

K annmapary mpuiaraioTcs ABe BKJAJHBIE MJIAHKH, C MO-
MOIIBIO KOTOPBIX MOXKHO MPOM3BOAUTH CBEMKY Ha (op-
mat 4,5 X 6 cM, a TakKe KOMMPOBaabHAST PaMKa pPa3MepoM
6 X6 cm npns KoHTakTHoi meuyatn. Ilema ammapara—
6 py6. 50 kom.

«UCKPA»

®oroannapar «Mckpa» (puc. 50) mosBHICS CpaBHH-
TeNbHO HENABHO M BBLIMYCKAETCS MOKa B HeOOJBLIHX KOJH-
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yecTpax. dra KaMepa BOCHOJHHAA TPoGes B acCOPTHMEHTE
coBeTckux oroanmaparos dpopmara 63X 6 ca.

«Mckpa» Bbimyckaercsi ¢ oobektusom «Huaycrap-58» ¢
F =705 cm U OTHOCHTENbHBIM oTBepcTHeM 1:3,5 B wLeH-
TpasibHOM 3aTBOpE, JeHcT-
BYIOLIEM C BBIAEPKKAMH
1’ ]/Zy l/" l/s’ 1/157 l/30y l/60)
1125, /250, Y500 cex 1 B (ot
pyKH). DTO OJHH M3 CaMBIX
COBEpPIIEHHBIX  IEHTPallb-
HBIX 3aTBOPOB.

3arBop anmapara cHab-
JKeH aBTOCIYCKOM, CHHXPO-
KOHTAKTOM M 3KCHO3HIIHOH~
HOM IMIKajiol u COJOKHPO-
BaH C TPAHCIOPTHPYIOUIHM
MeXaHH3MOM, UTO TapaH-
THPYET OT NOBTOPHOH CHEM-
KW HA ONHOM M ToM e Kajape. Mmeercs TaGniuua Haro-
MHHAHHS.

Hanmenbiiee paccTosiine (hOKyCHPOBKH OOBEKTHBA —
1 m. Hemocratkom ammapara siBJAsieTCsi OTCYTCTBHE YCTPOH-
cTBa s cMensl o6bekTHBOB, Llena anmapata — 85 pyo.

Puc. 50. ®oroannapar ,Hckpa“

«MOCKBA»

B macrosiiee BpemMs B NpoJaxe HMEIOTCA NBE MOAE/H

(oroannapatoB TtHna «MockBa»: 3TO «MockBa-4» u «Mo-
R CKBa-H».

«Mocksa-4»  (puc. 5l) —
cKJAajHasi, XOpolo OCHAIIeHHas
LK POKOIIIEHOUHAs Kamepa.
Annapar cHaG:keH OODBEKTHBOM
«Hnpycrap-23» ¢ F=11 cn n
OTHOCUTEJbHBIM OTBEpPCTHEM
1:4,5 B 1eHTpaJLHOM 3aTBOPE.

3aTBop cHaOMKeH aBTOCHyC-
KOM M CHHXPOKOHTAKTOM M pa-
Goraer ¢ Beaepxkamu 1, s, /s,
110, Va5, 50, /100, /250 cex u B
(ot pyxu).

HaBoaka Ha pPe3KoCTb OCy<
L[eCTBJsIeTCS € MOMOUIBIO ONTH-

al

e

Puc. 51. ®oroanmnapar
,,MockBsa-4




YecKOT0 NajbHOMEepPa — IOBOPOTOM MEpeNHeH JHH3b 00beK-
’]IHSB;. Haumenbuiee paccrosinne (GpoxycHpoBkH 0GbEKTHBA —
O M.

Bunonckatenb nmpsMoi, ONTHYECKHIl, CKaaaHOIL. 3atBop
cGMOKHPOBAH C TPAHCHOPTHPYIOILHM = MeXaHH3MQM, uTO
HCKJII0YaeT BO3MOMKHOCTb IMOBTOPHOI CHLEMKM HA OMHOM H
TOM 2Ke Kajipe IJIeHKH, HO MepeBoJ MJIeHKH H B3BOJ 3aTBO-
pa NpoHu3BOAATCSA pPAa3ieabHO.

K ¢oroannapaty «Mocksa-4» npuiaraercs nepexoxast
KaJapoBas paMKa, ¢ IOMOIILIO KOTOPOIH MOYKHO BECTH CheM-
Ky Ha opmar 6 X 6 cn. CooTBeTCTBEHHO 5TOMY Ha 3aaHeil
CTEHKE Kopmyca anmapara HMeITCs IBa KPYIVIBIX CMOTpPO-
BbIX OKHA,

«MockBa-4» B OCHOBHOM NpeaHAa3HAueHA AJS ONBITHBIX

i (poromooduteneit. ILlena anmapata—
24 pyo.
~ «MockBa-5» (pue. 52) — toro-
anmapat Takod »Ke KOHCTPYKIIHH, HO
cHabxkeH oObexTHBoM «MHuuycrap-24»
¢ F=10,5 c# u oTHocHTenbHBIM OT-
BepcreM 1:3,5 (Gomee cBeTOCHB-
HBIM, 4YeM O0O0bEeKTHB (poToanmapara
«MockBa-4»).

ITo cpaBreHmio ¢ kamepoii «Mock-
Ba-4» «MockBa-5» umeer caeayiomue
KOHCTPYKTHBHblE OTJIMYHS: BHIOMCKA-
TeJb BMOHTHPOBAH B OOILHH KOpmyc ¢
MeXaHH3MOM Ja/ibHOMEepa; B KPYLJIyIO

Puc. 52. ®oroannapar
Mo iar TOJIOBKY TPAHCMOPTHPYIOUIETO YCTpPOii-
CTBA BMOHTHpOBaHa Tadauua Ha
1no-
MuHauug. B ocranbHoM o6e Momenu COBepUIeHHO OfuHa-
xoBbl. Llena annapara «Mocksa-5» — 26 pyo.,

«CAJTIOT»

Qoroannapar «Camor» (puc. 53) ¢ dopmarom kazgpa
67X 6 cm sBaserca maubodee COBEpLIEHHBLIM W HanboJee
AOPOTHM M3 YHCJA MIMPOKOIJIEHOYHLIX COBETCKHX KaMmep
Ero nena —400 py6. M yxe nosromy on easa au MO3KET
MPAaKTHYECKH 3amHTepecoBaTh (oromobureneil. Anmapart
NpeaHasHaueH riaBHeIM o6pasoM ags otopenoprepos. Ml
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NPUBOAUM €ro OMHCaHHE TMOCTOJIBKY, MOCKOJbKY amnapar
HCKJIOUHTENBLHO XOPOIIO OCHAIeH M coueTaer B cebe psin
yCTpOIicTB, MPEeCTABAAIOUNX 03HABATEIbHbIH HHTEPEC s
Kaxa0ro (GoTonobuTens.

Annapat «CanioT» — 01HO00BEKTHBHAA 3€PKajbHasA Ka-
Mepa Ge3 meHTanpuaMmbl. Anmnapar BblIyCKaercs 00bEeKTH-
oM «Muaycrap-29» ¢ F=8 cM H OTHOCHTEJbHLIM OTBEp-
ctuem 1:2,8. OnpaBa 00beK-
THBA CHa0KeHa aBTOMAaTHYE-
cku jeiicrpylomeii amadpar-
Mo# (CM. onmucaHHe ammnapara
«Crapr»). Haumenbluee pac-
cTosinue (hOKYCHPOBKH 00beK-
tuBa — 90 ¢,

B meHTpe MaToBOro CTeK-
71a MMeeTcsl KJIMHOBOE yCTPOii-
cTBO. B ImaxTe amnmapara
ycTaHOBJEHA cTyrneH4aTas
nuH3a, Omjarogaps KOTOPOH
H3o6parkeHue mojydaercs sap- :
KHM M paBHOMEpPHO OCBeIleH- Pyc. 53. doroanmapar ,,Cauiors
HBIM /10 YTJIOB.

[llTopHblit 3aTBOp amna-
paTa oTMepsieT OJMHHAALATh ABTOMATHUECKHX BBIIEPIKEK:
1, Y2, Vs, Yo, s, Vs0, /100, /200, 1400, Y750 1 /1500 CEK M BBI-
nepxky B (ot pyku). AN

[lltopka 3aTBOpa H3roTOBJIEHA U3 TOHUAHIIEH cTajly
(0,015 ma). e

TpaucnopTHPYIOLLHiT MeXaHH3M cGJIOKHPOBAH C MPHABO-
JI0M 3aTBOPA M CUETUHKOM KaApOB.

B oTauune OT BCeX MPOUHX IIMPOKOMIEHOUHBIX thoToarn-
napatos kamepa «Camior» cHabKeHa JABYyM$SI NPUCTABHBIMI
KacceTaMy, UTO MO3BOJISIET MOJNb30BATECS HA CHEMKE JBYMS
copTaMH MM THOAMA MJEHOK, HAIpUMEP yepHO-GeJoi
nneukoil 1 1BeTHoH. CueTUHKH KajapoB yCTAaHOBJIEHBI Ha Ca-
MHX KacceTax.

Creunanpio mas anmapata . «Camor» BbIIYCKAIOTCS
CMeHHbIE OGBEeKTHBBI: IJIHHHO(POKYCHbIH OGBEKTHB «Anny-
crap-56» ¢ F =11 cm n OTHOCHTEJIbHBIM OTBEPCTHEM 1:2,8
M IIHPOKOYTOJMbHBI 00BeKTHB «Mup-3» ¢ F=6,5 cu u oT-
HOCHTe/bHBIM oTBepcTHeM 1 : 3,5.
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CNELMAJIbHBIE ®0TOAI MAPATDI
®OTOAMMAPAT «QT-2»

®doroannapar «PT-2» (puc. 54) — nanopamubiit. Ilox
naHOpaMHOfl CheMKOH HMEIOT B BHILY CBEMKY C P OKHM
oxBaToM (hororpadupyemoil MECTHOCTH.
' [TanopaMy MOKHO CO~
CTABUTh U3 HECKOJLKHX T10-
cJlel0BATENbHO CleaHHBIX
CHUMKOB. [last 3TOTO mocie
Kakaoi cheMKH (poroanma-
pat  [oBOpauMBalOT  Ha
onpejfeseHHBIH yroa ¢ Ta-
KHM pacueToM, 4TOOBI MO-
JlyueHHbIe CHUMKH HECKOJb-
KO MepeKpbBaay ApyT ApY-
ra. B Takom BHIEe CHHUMKH
CKJIEHBAIOTCS MEKIY OO0
Puc. 54, Tlanopamubiii doroannapar MM COOTBETCTBEHHO MOAPE-
®T-2¢ 3a10TCA ¥ HAKJIEHBAIOTCS
B OJMH Psij HA OOLLKi JIHCT
Gymaru. Takoif cnoco6 TO3BOJIAET MONYUHTH naHopaMHbIH
CHUMOK C MOMOIIbIO Ji060ro (oToanmapata H C JIOOBIM
YIJIOM OXBaTa, HO OH C/IOMKEH, TpebyeT COO/MI0NEHHsT TOUHO-
CTH 1 BBITIONHEHHs] LEJOTO Psila 0COOBIX YCJIOBH.
[lanopaMHble (hOTOANMAPATHL MO3BOJSIOT MOJNY4HTH TOT
xe 3(p(eKT Ha OJHOM CHHMKE. Ot o0BbUHBIX (oTOammapa-
TOB OHH OTJIHUAIOTCSl TEM, YTO IJIEHKAa B HUX pACMoJ/OZKeHa
He B ONHON MJIOCKOCTH, @ MO KPYroBoii Ayre, 0ObeKTHB JKe
BO BpeMsi CHEMKH TMOBOpPAauHBaeTCsi BOKPYr BEPTHKAJNBHOM
ocu. Tak ycrpoen u poroanmapar «®T-2». Ha puc. 55
npHBefeHa ero cxema. B xopnyce annapara pacrosioKeHbI
IBe KacceThl: mojaiomas I u npuemnas 2. [lnenka 3 pas-
Mellena mo okpyxHocTH. O6bexTnB 4 HaXOAMTCA B CBETO-
HEMpOHHIAEMOH HUINHAPHYECKOH Kamepe 5, Ha HapyXKHOM
CTeHKe KOTOPOHl pAacrojolkeH 3aTBOp 6, a Ha MNPOTHBOMNO-
JIOYKHOII CTOpOHe — Y3KH# pacTpyb 7. B MOMEHT ChbeMKH LH=
JMHApHUECKAsh Kamepa 5, a BMecTe ¢ Hel0 OGBLeKTHB 4 u
pacTpy6 7 mOBOpAauMBAlOTCS MOJX JEHCTBHEM MPYKHHbI BO-
KpPyT Ocu 8 B HAmpaBJeHWH, YKa3aHHOM Ha PHCYHKE CTpe]=
koii. B 3TOT K€ MOMEHT 3aTBOP OTKpbIBAaeTCs M CBET, MPO-
XOAsT uepe3 oOBEKTHB H PacTpyd 7, OcBellaeT IJIEHKY MO+
CTEMeHHO OT OJHOTO KOHILA K APYTOMY.
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®oroannapar «PT-2» paccuuTan Ha HOPMAILHYIO nep-
(opHpOBaHHYIO 35-MAM KHHOMVIEHKY M AT CHUMKH C yIJIOM
oxsara 120°

Puc. 55. Cxema JeiCTBHA ¢oToanmnapara ,®T-2¢

Ha puc. 56 mpusejeH CHUMOK, clelaHHBIl annapaTom
«DT-2».

Pic. 56. TManopama, mojyuenuas (oroanmaparom ,OT-2¢

Annapar cHaGeH OOBEKTHBOM «nnycrap-50» u lcne-
IHaJIbHBIM 3aTBOPOM, OTMepAIOLAM TPH BBIAEPKKH: /100,
so U ‘Ja00 ceK. OGBEKTHB saguadparmuposan o 1:5 M
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YCTaHOBJIEeH Ha TMOCTOAHHBI hokyec. Dopmar NOJIyyaeMpr
HETaTHBOB 24 % 110 s, Annapar 3apsKaercs
CIEUHANLHBIME KacceTamu CHaOXKeH CcYeTuHRoM KaJpos.
a4 KamNoH mieHKe yMemaercs 12 nmanopamupix
apsllka NPOU3BOIUTCS co CTOPOHEI 3anHeil cheMHOIN cTey-
KU Kopmyca. Bumonckarens Ha —ammapate pamounpii,
BEPXHIOIO cTeHKY Kopmyca BMOHTHDPOBaH ypoBeHs, ge-

00X0THMBIif lI0TOMy, uTO Cchemky CIeNyer Bectn mpyu

CTPOrO roOpPH3OHTANIBLHOM MoNOXeHnn  poroannapara. Hapy.
MEHbLIee  paccrosiHye,

C KOTOPOro Mo3KHO NIPOH3BOAUTE
CbeMKy,~— 10 . -

Kak Bumno us Omucanus, annapar «®T-9y HMEeT y3Ko-

CNELHA/IbHOe HasHaYeHHe § g OGBIYHBIX CheMox Henpu-
ronet, Ero nena — 43 pyo.

«CNYTHUK »

IMokasauuwii na puc. 57 ammapar «CnyTHuky npenHa-
SHAYCH NJ1s1 cTepeockonmuecky

IX cbemok. Crepeockomuye-
CKHMH Has3blBalOTCS CHUMKH, - cocTosimne y3 ABYX psiaom
Pacnosoxenuprx KanpoB, noayyenupix O/HOBpEMEHHO nBY-
MS OLHHAKOBBIMU 06beKTHRANM 1.

Paccrosuue MEKAY LUEHTPAMH 06BeKTHROR 0OBIUHO Ge-
percst paBHBIM CPelHeMY pacCTosHHIO MEXKIy 3paykamu
rnas — 65—67 yuu.

Takue npa Kalpa nmpu paccmarpupanmy HX B Chenuanb-
HBIH npuGop (CTGPEOCKOH) CJIHBAIOTCA B ONMH H 7ai0T oury-
IIeHne o0beMHOoCTH NPeIMEeToB i NIPOCTPAHCTBEHH O Fa1y-
OHHBI

Poroannapar «CnyTauky paccuuran
IVIeHKY. OnHuMm 8apAa0OM TaKol
IIECTh CTePEOCHHMKOB, Ecuy nooue

Ha KaTyLUelIHle
IIJIEHKH ‘MOIKHO caenarh

Heyno6eH.

[To cBoei KOHCTPYKIMM annapar
annapary «JIio6urenp-2s. HaBonka ua
K€ IPOHM3BOAUTCS ¢ MOMOMIbIO BH3HDHOTO 00bEKTHBA 1 3a-
MaTHpOBaHHOTO KpysKkKa. Annapar cHaGxen BU3UDHBIM
00beKTHBOM ¢ OTHOCHTEJILHBIM OTBepcTHeM 1:2,8 u asyms
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«CnyTHHK» nox0Gen

pabounmu o6bexTHBaMu «T-22» ¢ F=175 cz;zbgb?;ﬂ%c;geglpba
ubiMia  oTBepcetuaMu 1:4,5. JlBa uentpa

JIeHCTBYIOT CHHXPOHHO H10T-
MepAIOT BBIAEPHKKH /10, 1/o5,
1/50, /100, /200 cex u B (or
pyku). Mmelores aBTocmyck
i CHHXpOKOHTAKT. [uad-
parMel  000mMX 3aTBOPOB
IMeIOT O6LWi TNPUBOL HU
TaKKe NEHCTBYIOT CHHXPOH-
Ho. Haumenniiee paccros-
e  (DOKYCHPOBKH 00BEK-
tiBa — 1,3 M.

B komnaekr ¢oroanna-
pata BXOAAT KOMHPOBAJb-
Has paMKa ¥ CTepeocKorl.
llena ammapara — 26 pyo.

Puc. 57. Crepeockonnueckuii (oro-
: i “
annapar ,,CnyTHHK

«MOMEHT>»

OpHuM W3 MOCJAEIHHX nocmmem’m (pOT\?(r)lr)gqg;%cg;yf
TEeXHUKH sBJseTcss pa3paboTka Ta(;uggcaigar?)&npouecca, 3%
e q););g;g?omero OJIHOBPEMEHHO C
' MpOSIBJIEHHEM HeraTHBHOTO (DOTO-
MaTepHana MOJYYHTb NO3HTHB-
Hoe H3o0pazkeHlie, TO ecTh TOTO-

it (hOTOOTTIEUATOK.

BH”M?,IO ne Oynem OCTaHABIH-
BATLCA Ha XMMHYECKOl CyliHo-
CTH 3TOro mpouecca. Ero onuca-
HHUE HMEeTcsi BO MHOTHX (poTo-
rpauueckux KHUrax. BaixHo,
4yTO0 Ha 6ase 3TOro mpoiecca co-
3JlaHpl crenpagabube (hoToamnna-
paThl, IO3BOJSIOLIHE MOJyYaTh
roroBsie (OTOCHMMKH yepe3 3—
5 Mun mocJae CbEeMKH, NpHYEM
BeCh mpouecc obpadorku ¢oro-
mMartepuasa COBepL%aeTC?reSHS?(;
MOM (hoToannapaTe Ha MecTe ChbeMKH M HE TpneﬂeyTeg;1 e
nomeulennsa. OnHUM M3 TaKHX anmapaTtoB SiB ol it
«MoMeHT», NOKa3aHHass Ha puc. 58, u Xors
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Puc. 58. ®oroannapar ,,Mo-
MEHT

4 Ji. 3. BynuMoBuu




B HACTOAILILEE BpeMsa HE I'IpOHSBO}lHTCSI, BO3MOZKHOCTD BBINY~
ouyeHa W 3HATh ux

cka TOJOOHBIX anmapaToB He HCKJE

yCTpPOIICTBO H neiicTBue HE Gecriosieano. Kpome TOTO, amnmna-
paTbl «MOMEHT> BCTpevaloTes B KOMHCCHOHHBIX MaraspHax
i BO3MOMKHO 3aMHTEpecyIoT HEeKOTOPBIX H3 yuTartenei, TeM
Gonee, uTO CrenuanbHo npefHa3HayeHHbIe IS gero (porTo-
marepuansl B BHIE KOMIIJIEKTOB TIOX TeM XKe Ha3BAHUEM
«MoMeHT» B HACTOSIIEE BpeMsi BbIYCKAIOTCH.

Kowmmnaexr «MoMEHT> COCTOMT M3 JIEHTHI HeraTHBHOM
(oTobymard, HaMOTaHHOH Ha KaTylKy, pyJioHa CIIeLH-
anbHON (HeCBeTouyBchuTeJmnoﬁ) [O3UTHBHON OyMari.
TlonepeuHbIMU nephopaluoHHbIMI npoceyKaMu IO3HTHB
yas JeHTa pasjeneHa Ha oTjebHBle Kaiphl, a Mepel Kax-
nok [pOCeUKo K gymare MpHuKJeeHa Kamncyna ¢ 0c0060i
npoﬂsnmomeﬁ 1acToi.

UroGbl 3apsfaTh annapar, B Hero BKJAABIBAIOT KATYII:
Ky C HeraTHBHOM @oméymarofd 0 pyJioH [03MTHBHOH OyMma-
. Konupl 00eux JeHT ponycKaoT MEXLY NPUKAMHBIMA
METaUIMUeCKIMH BaJKaMi i BHIBOAAT HapYyXkYy.- Bee 3T0
nesaercs Ha CBETY.

TMocae oueperHoil CHEMKH o6e NEHTHl BHITATHBAIOT H3
anmapara Ha JUIHHY ofHOro Kagpa. ITpu STOM B npOMERY-
TOK MeXLy JeHTaMH qomajaer ouepeiHas KamcyJsa ¢ ma-
croii. Ckaras BalnKaMH KamncyJqa Jomnaercs, 1 macTa pas-
HOMEpHbIM TOHKAM cJi0eM pacTekaercs mo Bceil MOBEPXHO-
cTH 3KCHOHMPOBAHHOTO yuacrka HeraTHBHOM JIEHTBL. Ilox
neicTBUEM Toit macThl Ha HeraTHBHOI Oymare BO3HUKAET
HeraTHBHOE H300paMeHHe, d OJHOBPEMEHHO C 3THM Ha 1o-
auTHBHONW Oymare moJryuaercsl MO3UTHBHOE 1306 paKenne.

[1puBefeHHBIE B COMPHKOCHOBEHHE obe JIeHTHL OCTAIOTCs
HEKOTOpOe Bpemsl (3—5 MUH) B KOHTAKTHOl Kamepe amnmna-

ata, mocje- Uero KpHIIKY KOHTAKTHOH KaMephl OTKpBI-
BAIOT W 1O JIAHHH nepdopauus OTpHBAIOT oJTyYeHHbIi OT-

neuaTox.

Takum 06pasoM, ¢ Kax10ro qeraTHBa MoJydaercs TOJb=
Ko OJAMH OTIeuaTox. Uro6bl ycTpaHATh 3TOT Hej0CcTaToK,
coTpyauuKH JaGopaTopui ®abpukn Ne 4 dorobymar, Bbl-
nycxalouleﬁ OTOKOMIIIEKTEL «MoMmeHT», paboTaioT ceifuac
Haj CO3JaHHeM HEeraTHBHOTO marepnana Ha moJiynpospad-
HOM 6ymax<ﬂoﬁ NoAJIOKKE, ¢ TEM 4TOGLI CHMUMKH, CHEIaH=
Hpie (hoToamnapaTom «MOMEHT», MOXKHO OBLIIO pa3MHOMKATb.

«MoMeHT» cHaOXKeH TPEXJIMH30BLIM oGpextuBoM «T-26»
¢c F=135 cn 1 OTHOCHTEJIbHBIM OTBEPCTHEM 1:6,8. ®op-
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mar anmapara 8 X 10,5
;5 cm. TlenTpanbHbii
TE }7(1‘,3:;}[1{%];),111(1(31\“{ /10’ 1/25’ l/50, 1/1oo u ]/200 Cex. Hg gr?rﬁlz?”ri-‘
b Hanmeg:;] JIBa BHIOHCKATEJsl: 3€pKajbHBIH U pang
s i ee paccrosiHue :
pa — 1 ;. (OKYCHPOBAHHS OOBEKTH-
Kax BHAHO M3 TEXHHY
eCKHX Xapakre
poing PHCTHEK, 00
cheTOCXESI%%aTéa«ch))MeHT» obnajzaer BecbMa ’ueeugg;gg
: : M (oroannapar Ta
KXKe He 0T
noll e :
Lxm WM OCHalleHHeM. BO3MOKHO, 4TO HMEHHO I erTcs X0
aM OH i Obla CHST C TPOU3BOJICTBA 0 3THM TpH-

DOTOANIMAPATHI «®PK-13X18»
u «PK-18x24»

doroanmapartel «®K-13
-13 X 18» u «®K-18
He
ABJAIOTCS JIOOUTETLCKUMHA. DTO H.HaCTI'II-?ngHllze(?l];(;‘lfngb)

OHHBIE amnmapaThbl
o , NperHasHaueHHb
HOHl TaBHJABOHHOH ChEeMKH le 1751 Mpo(heccHoHabs

MOPTPETOB W TPYINM, H MBI
He cTajau 6kl TOBOPUTH O HUX
B HACTOSIIEH KHUTE, eCcJH
Obl He OJHO Ba)KHOE 0O0-
CTOATENLCTBO. [leno B ToM
UTO B NMPHUBEILEHHOM BhiIIe
accopTuMenre (poroanmna-
paToB HET HU OAHOH (HOTO-
Kameprr KpynmHoro (popmara
]cmil:ox;ﬂbm pacTsKeHHeM

Xa, Mex1y TeM, AJS pe-

NPOAYKIHOHHEIX paboT Ta-
KHe annapaTthl COBEpIIEHHO
Hesaor\rremmm. ‘

oa

BepmeHHg)O:‘)(l);ILr;apaTa co- Puc. 59. Tlnacruuounsii dgoroanna-
KOHCTPYK e denoeny .
Texmmécri)nnzl e} Sy
ks ZI OCHAIIleHUIO M pa3anyaioress TOJNBKO (hopma-

A’nnapaf 2(py};(<alsbma}orc;1 B MX Ha3BaHUSX.

PP ];_3_><18» BHITyCKAaeTCss € OOBEKTHBOM
e 3aTBCo a—.‘21 CcM ¥ OTHOCHTEJIBHBIM OTBEPCTHEM
Sty peBKPOC’T HH BHJIOMCKATeNs Ha amnmapare HeT.
naro CLZ i KajApHpoBaHME TPOU3BOAATCS MO
KaxX uam maIocKHX (popb:d};iHHpOHBBOIIHTCﬂ Pl

i bix nuenkax. K anmapary npu-
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naraloTcsi ABe ABOiHbIE KacceTbl M LITATHB. Llena anmnmapara
co wraTiBoM — 225 pyo.

Annapar «PK-18 X 24» cna6xkaercs oobextuBoM «HH-
nycrap-13» nan «Unnycrap-55» ¢ F=30 cn u OTHOCHUTEJIb-
HbIM OTBEpPCTHEM 1:4,5. B ocralbHOM OH HHYeM He OT/H-
yaetcs or -annapata- «PK-13X 18». Llena anmapara CcoO
CcrieliaabHbIM aBHIbOHHBIM mratusom — 400 pyo.

“Anmapatbl B OCHOBHOM H3rOTOBJEHDI u3 gepeBa u cHal-
3KEHBl CKJIa/lbIBAIOUIAMCSsl MEXOM. O6a anmapaTta IpOMO3AKH
A TsKeabl M AJs IIHPOKOH TIOBGUTENbCKOI WM PernopTep-
CKOIl MPAKTHKH COBEPIICHHO HEMpPUTOHBL.

GOTOATIMAPATbI, HAMEYAEMBIE K BbIMYCKY

B KOHCTpPYKTOpCKHX GI0po 3aBOAOB HenmpepbIBHO BENeT-
csi pabora MO CO3[aHWIO HOBHIX M yCOBEpIIeHCTBOBAHHIO
BEIIYCKAEMBIX MojeJeil poroannaparos. MoxHo C yBepeH-
HOCTLIO CKa3aTh, UTO K MOMEHTY BbIXOA2 B CBET 3TOil KHH-
IM ACCOPTHMEHT COBETCKHX (hoTOannapaToB MOMOJIHHTCS.
He npeapeliasi Bonpoca o ToM, KaK CKOPO M Kakne MMEHHO
MOJIeJIH TIOABSTCA 34 3TO BPEMdA, MBI NPUBOAHM HHZKe OIli-
caHue anmapaToB yXKe CyLIeCTBYIOLUHX B BHAE TPOMBILIIEH-
HBIX 06pasloB M MOATOTOBJEHHLIX K BHE/LPEHHIO B TPOH3-

BOJICTBO.

«HAPLLHMCC»

K epuHCTBEHHOIl TOKa MIHHATIOPHOH KaMepe «Kues-
Beray B HemajekoM OyaylIeM npuGaBuTCsi annapar «Hap-
wuce»  (puc. 60), paccuMTaHHBIN Ha HenephopupoBaHHYIO
ey WHpHHOH 16 Atat.

Kak 1o KOHCTPYKIHH, TaK H MO CBOEMY TeXHHYECKOMY
ocHatennio «Hapuuce» CyUECTBEHHO oTJHYaeTcss OT ar-
napara «Kues-Bera». D10 OTJNMUHO OCHAIeHHasi, BIOJHE
coBpeMeHHass 3epKajbHai doroxamepa ¢opmara 14 X
X 21 mm c Kpbi1eo6pasHoi [eHTaNpU3MON, 10 cBOeil KOH-
CTPYKLUH aHajorHuHas KaMepe 3EHUTY.

Hapysxuble pasmepsl ammapara 100 X 52 XX 63 mm, 2
Bec ¢ 3apsiioM IUIEHKH BCEro 350 2. Anmapar cHaGxKeH Tpo-
CBEeTJIEHHbIM O0BEKTHBOM «Unnycrap-60» ¢ F=35 cm 4
OTHOCHMTEJLHBEIM OTBEPCTHEM 1:2,8. Illropnblii 3arsop arm-
napata paGoTaer ¢ BbAEPHKKAMHA ot /2 1o /s00 cex n B (ot
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pyku). YA0OHBI pBluaKHbIH B3BOA 3aTBOpa COJOKHPOBAH
C TPAHCMNOPTHPYIOUIHM MEXaHM3MOM M CYETYMKOM KajapoB
3aTrBop cHAaOKEeH ABYMsI CHHXPOKOHTAKTaMH: OTAENbHO 1111;;
5/1€KTPOHHO-UMMYJIbCHBIX JIaMI U /sl OJHOPA30BBLIX JaMIl-
BCTbiIeK. Amnapar mpomy- :
CKaeT MNPHMEHeHHe CMeH-
HbIX 00beKkTHBOB. Kaccera
BMmemaer 0,8 m nnenku Ha
25 Kanpos.

Hagonxa Ha peskocTh,
KaK W BO BCEX 3CPKaJbHBIX
Kamepax, BH3yaJbHas, IO
MaToBoMy crekay. Jlyna
OKyJspa yBeJHYHBAET M30-
6[”(%3;{‘;’45“']3)05!;21]?{%13' Puc. 60, ®otoannapar

: yCT- ,Hapuunce
poiicTBo o0bekTHBa «MHay- ;
ctap-60» MoaBosisieT BECTH ChEMKY C PAcCTOAHHS OT MOMYy-
MeTpa, HO AJif KaMepbl «Hapuucce» paspaboTaHbl elle 1Ba
HOpPMAaJbHBLIX OObekTHBa ¢ F =28 mm. Onun n3 HAX —
«Mup-6» ¢ oTHOcHTeJbHBIM OoTBepeTHeM | : 2,8 — momyckaer
BECTH CheMKy ¢ paccrosuus 45 cm, a apyroif — «Mup-5»
C OTHOCHTeJNbHBIM OoTBepcTHeM 1:2-—c paccrosnus 40 ca.
Ipennonaraercsi, uro «Hapuuce» Oyner BEITYCKAaThes B
KOMIIJIEKTe € KaxK[AbIM H3 3THX TPeX 0ObeKTHBOB.

O6nacts npuMerenns amnapara «Hapuuce» 10BOABHO
obummpHa. Annapar NpPUTOJEH Jis BCeX OOLIYHBIX BHJIOB
CBbeMKH, TO03BoJsieT (hoTorpadupoBaTh M CHNOPT, MOZKET
OBITH MPUCHOCOOJIEH s MHKPO- H MAaKpOCHEMKH H, ec/H
6Ll He MaJblii ero (opmar, amnmapart MOZKHO 6le’10 OBl
KCIOJIL30BATh M JJIA PEMpOoAyLHPOBAHHS, HO PaCCUHTLIBATH
Ha BHICOKOE KauecTBO PENmpoLyKiuil mpu Taxkom (opmare
QUEHb TPYAHO.

OpuentTupoBoyHasl liena anmapata — 85 pyo.

«KOMNOAKTA»

«Komnaxray (puc. 61) — eme onHa MHHMATIOpHAs Kas
mepa ¢opmara 14 X 21 au, paccuntannas Ha Hemepdopn-
POBAHHYIO KHHOMJEHKY. PHCYHOK Jaer HarjsiHoe mpen-
craBienne o ra6aputax annapara. EMKOCTb KacceTel arm-
naparta 0,8 4 naeHKH Ha 25 KaapOB.
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Annapat cHa6xen o6bekruBom ¢ F=28 cm u OTHOCH-
TenpHbIM oTBepctHeM 1:28. Jlasi HAaBOAKH Ha PE3KOCTh
CYJKUT [aNbHOMEp, OODbEeJHHEHHbIH ¢ BHAOHCKATe/eM B Ol
HOM OKYJIsIpe.

Haumenbimee  pac-
CcTOsIHHE (hoxycupoBa-
uust oobextuna — 0,6 L.
3arsop ammapara pabo-
TaeT ¢ BbIAEPKKAMH OT
s mo Yes0 cex m B (ot

PYKH) .
«KPUCTAJJI»

Ipynna  manogop-
MaTHBIX (poTOANIaPaTOB
NOMOJMHUTCS 3epKaNbHOM
‘KaMepoi «Kpueramn»
(puc. 62), xoropasi, i10
CYLIECTBY, SIBASCTCS YCO-
BepIICHCTBOBAHMEM KaMephl «3eHHT». dro 3epkKaabHasg Ka-
Mepa ¢ KpbIIeoOpasHoii nenranpusMoit, Bpamaiomascs
3aBOJHAS TOJIOBKAa TPAHCIOP-
THPYIOLIETO ‘MeXaHu3Ma 3ame-
neHa puiuaroM. KampoHOoBad
HMTH NpHBOAA 3€pkKana, Cco
BpEMEHEM pacTAruBarolascs,
3aMeHeHa JKEeCTKOH MeTasliH-
yecKol TSAroW, 3aHsAs CTEHKa
KopIyca KaMmephl caenaHa oT-
KUOHOH, uTo oOOJeryaer 3a-
pSAAKY KaMmepel M JOCTyl K
LITOpPKE 3aTBOPA H KaJPOBOH 7
PAMKE: Puc. 62. ®oroanmnapar ,Kpu-

Annapar cHa0xeH 1po- Ak

cpersiennbiM oObektuBoM «MH-
nycrap-50» ¢ F =15 cm U OTHOCHTEbHBLIM OTBEPCTHEM 12:.3.5

1 JONYyCKAeT NPUMEHeHHe BCeX CMEHHBIX 06BEKTHBOB, Mpej-
HASHAUCHHBIX Jsi kKamephl «3enut». Okyasp oGopaunpalo-
lefi cHCTEMBl J1aeT MATHKPATHOe yBeJHueHne n300paxKedrud,
HaG/II0NAEMOT0 HA MAaTOBOM cTekje. Pasmepsl 9TOro H3ob-
paxennst 20 XX 28 mm.
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Puc. 61. ®oroanmnapar ,,Kommagra“

\ IItopuelii 3aTBOp anmapara, COJOKHPOBAHHLIN ¢ TpaHC-
NOPTHPYIOIIHM MEXaHH3MOM M CUETYMKOM KaapoB, paGora-
eT C BHIJIEPKKAMH OT !/3 IO
Vsoo cex u B (ot pyku). 3a-
4 TBOP CHA0MKEeH aBTOCIYCKOM,
CHHXPOKOHTAKTOM H CHHXPO-
peryastopom. Ilpeamonarae-
Mas 1eHa amnnapara —
55 pyo.

«BBIMNEJ»

OtcyTeTBHE COBEPIIEHHOTO
ycTpoiicTBa AJS HABOAKH Ha
pe3KocTb B ammapare <«JcTa-
(hera» moOyANIO NPOMBILIIEH-
HOCTb CHAOMHTH 3TOT annapar AanbHoMepoM. Hosas Mozmenb
nosyunna Haspanue «Beimmen» (puc. 63). Anmapar cna6-
KeH o0bekTHBoM «T-35» ¢ F=7,5 ¢m U OTHOCHTEJIHHBIM
orsepctHeM 1 :4 ¥ LEHTPaAbHBIM
3aTBOPOM, paboOTalOmUM C BbI=
nepxkKaMu OT /s 10 !/es0 cex H
B (ot pykn).

Bce mpoune TexHHUeCKHE Xa-
pakTepuCTHKH H (opmar anma=
paTa Takue 3Ke, KaK M KaMephl
«dcraderar.

Puc. 63. ®oroannapar,, Bemmen*

«HEBA>»

Annapar «Hesa» (puc. 64)
fipencraBasier co6oil manbHel-
llee YCOBEpLIEHCTBOBAHHE af-
mnaparta «Jliobutens-2». 3710
JIBYXOOBEKTHBHAS  3epKajbHas
kamepa opmarta 6X 6 cm. An-
mapar ‘CHabGmXkeH O00BEKTHBOM
«Uupycrap-6» ¢ F=7,5 cn u
OTHOCHTEJbHLIM OTBEPCTHEM
1:4. Haumenbinee paccTosiHHE
(orycupoBkH 06beKTHBA — 1 .
[lenTpanbHblii 3aTBOP ammnapara
cHa0KeH CHHXPOKOHTAKTOM M aBTOCIYCKOM H JAEHCTBYEeT ¢
BhIJepyKKAMH OT 1/s mo l/es50 cex uw B or pyku. Anmapar
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Puc. 64. ®oroannapar ,,Hepa*



cuaGiKen SKCMO3UIMOHHOH  KAJIOM. TpaHCnOpTHPY IOLIHIT
MexaHu3M annapara MPHBOAHTCA B JBHIKEHHE PBIUATOM i
UMeeT CueTuMK Kaipos. HaBomka Ha pesKocTh OCYLIECT-
BISIETCSl TAK JKe, Kak H B KaMepe «J1100HTeNB-2.

B omnuume or anmapata <«JlioGuTenn-2» Kopmyc annas
para «Hesa» MeTAJTHUEeCKHl CO ChEeMHOMN 3ajHeil yrJoBOll
KPBILLKOH.

«APYT-25, «<MCKPA-2» u «CTAPT-2»

Srtu Tpu (Qoroannapara OynyT cHabxKeHbl (POTONEK-
TPUUECKAMU 3KCTIOHOMETPaMH (puc. 65, 66, (i’/). B ocranb-
HOM OHM HE OTJAMYaTCd OT MEePBBLIX MOACJECH.

<
Puc. 65. ®oroannapart ,,[pyr-2¢ Puc. 66. ®oroanmnapat ,Hckpa-2¢

Ha nemaBHO TPOBEIEH-
HOM CMOTpE HOBeillueil oTe-
yecTBEHHON  (hoTOammnapa-
Typel  kamepa  «[pyr-2»
yIO0CTOEHA MaJioil 30JI0TOH
menanu. Annaparam «Hap-
IHCCY, «Hckpa-2» 1
«Crapt-2» NIPHCY K AEHb
Goablupe cepedpsinbie Me-
npanu. I1peamnonaraercs Bbl-
TMyCK Kamep C IoJayaBroma-
THUECKOll yCTAHOBKOIl BbI-
JepKKU, C DIEKTPHICCKHM
NPUBOAOM 3aTBOPAa M Me-
Puc. 67. doroannapar XaHpuaMa  [epPeIBHIKEeHHs

,CrapT-2¢ IIJIEHKH.
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PEMOPTEPCKASI KAMEPA 6X9ca

Sra WHPOKOMIEHOUHAs Kamepa (puc. 68) eure He umeer
Ha3panus. He ompeneneHo Takmxe, KakiM 00BEKTHBOM OHA
oyner cuabGxena. Ilenrpa-
JIbHBI 3aTBOpP JEHCTBYET
¢ BbigepxKamu otl 10'/s50
cek u B (or pykn)

Annapar N0MycKaer
npHMeHeHHe CMeHHBIX 00b-
€KTHBOB, IPHYEM BCE 00ODBEK-
THBBI, KAK OCHOBHOH, TaK H
CMeHHble, OyIyT CHAOMKeHb!
CaMOCTOSITe/bHBIMH LleHTPa-
JIbHBIMH 3aTBOPaMH.

Annapar. cHaGKeH BH-
JlouCKaTesneM - JalbHOMe-
pom. Kaccers annapara ot-
JnensiemMple, PacTsizKenue mMe-
Xa JBOMHOE.

Piuic. 68. Pemoprepckast
toroxamepa 6X9 cu

NOMONHUTENBHBIE MPHHAJLIE)KHOCTH
- : K ®OTOANMAPATAM

C 1e/bI0 PACUIMPUTL KPYT BO3MOXKHOIO NPHUMEHEeHHs (o-
ToanmapaToB M cienaTb HX Oosiee YHHBEPCAJNbHBLIMH HJIH
06JEeryuTh HX NpUMEHeHHe K HHM BBINYCKAeTCs psii J0moJ-
HUTEJBHBIX TIpuHAmIexkHocTell. OTAenbHo oT (oroammapa-
TOB BLIMYCKAIOTCS: AaJbHOMEp, CHHXPOKOHTAKT, aBTOCIYC-
K, HACAJIOUHbIe JHH3bI, CHEUHaJbHble HACAAKH K Aa/bHO-
MepaM, yAJHHHTEJbHbI KOJbLA, CTépeoHacaiKn H Ap.

[Ipu BbIGOpe ammapaTa BayKHO 3HAaTb, Kakue HMEHHO
NPUHAAJIEKHOCTH K HEMy BhIycKaloTcs. ITO MO3BOJHT
B psilie CydaeB OTPAHHUMTBLCA HA TIEPBBIX MOPAX MOKYMKOM
Gosee MPOCTOTO M HELOPOroro ammapata, € TeM UTOObI
B HaJbHeieM NpHOOpPecTH K HeMy TpebyeMble MPHHAIeK-
HOCTH.

- WITATHB

HeszaBucHMO OT KOHCTPYKIHH (hoTOanmmapara M IleJu ero
MOKYITKH HEeo0X0AuM HITATUB, TaK KakK HaxKe caMpblid coBep-

[EHHbIH annapaTt, CHa0KeHHBIH CBETOCHIBLHBIM 00BEKTHBOM,
He Bcerga Mo3BOJHT IPOU3BECTH CHEMKY C PYK.
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[lItatuebl GHIBAIOT KapMmaHHble W TpeHoxHble. IlepBbie

NPeACTaBASIOT CO60H CTPYGUHMHKY, CHAGKEHHYIO MITATHBHLIM
BHHTOM H IUIAPOBOH TOJIOBKOMH, TMO3BOJIAIO-
meil npuaath (oToanmapaty pas/iHuHbIN
HakjaoH. OQMH W3 TAKHX IITATHBOB NpHUBE-
nen Ha puc. 69. Ero MoxHO mpuxpenutb K
CNMHKE CTyJa, K Kpaio cToJa.

C moMouIbio HMeIIerocs Ha Kapmas-
HOM HITaTHBE LIypyna ero MOXKHO BBHH-
THTb B lepeBo, cToJ0 H T. II.

Takue mTaTHBBL JIETKH M NOPTATHBHE,
HO NMPUTOAHBI TOABLKO AJS JIeTKHX, NPenMy-
IIeCTBEHHO MaJjodopMaTHLIX (oroanmnapa-
TOB.

Jnas  kpynmHohOpMaTHHIX ~ anmaparos
TpebGyeTcs TPEHOMKHBI, YCTOHYHBLIM IuTa-
THB, TeéM COJUAHEe U NPOYHEe, HeM TaXKe-

Puc. 69. Kap- Jiee amnmapar.

MAHHBIN IITATHB- OTnensHO NpONAAaIOTCA IITATHBHBIE TIO-
cTpyOLUHHKa JIOBKH pAas3HbIX KOHCTPYKILHH.
JAAJIBHOMEP

B (¢oroanmapataXx, He HUMEIOMAX HAKAKHX HHBIX
YCTPOHCTB [/ HABOAKH OOBEKTHBA HA PE3KOCTh, KpOME
IIKaJabl PAacCTOSHUI Ha-
BOIKY MOYKHO 00JIETYUTh
C MOMOIIBIO OTAENLHOTO
JlalibHOMEpa. Takoit
pansHoMep (eMm. puc. 26)
BLIMYCKAETCs [Jisi amma-
pata «CwmeHa», HO HM
MOXKHO BOCIOJIb30BATh-
csl M mas Jio00ro Apy-
roro (oroanmaparta.

CBEMHBIN
CHHXPOHHU3ATOP

(
N e

[ !

B amnmaparax, He =1
[((

HMEIOIIHX  CHHXPOKOH-
TaKTa, CHHXPOHHAas
ChbeMKa C¢ HMITYJbLCHBIMH
JaMnamMH MozKeT OBITb S 2
JOCTHTHYTa € HOMOIIBLIO Puc. 70. CheMHBIH CHEXPOHH3ATOD
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OTAENLHOTO ChEMHOro cuHXpoHu3aTopa (puc. 70). Csoum
KOHHYECKUM HAKOHEYHHKOM / CHHXPOHH3ATOp BBHHUMBAET-
Csl B THE3/10 CHYCKOBOTO TPOCHKA, a MOCAETHHH BBUHYH-
Baercsl B TOJOBKY cuuxponusatopa 2. Illtexepusurii pasbem
KaleJsst MMIYJABCHON JIaMIIbl BCTABJSETCA B THE3J0 8 CheM-
HOTO CHHXPOHH3aTopa.

Tounas paGora cmExpoHHzaTopa TpeGyeT ero mpexsa-
PHT@JIBHOIl PerynupoBKH, CNoco6 KOTOPOil OmHcaH B PyKo-
BOJICTBE, TpusiaraemMoM K npubopy. Tounocers 3Ta, KoHeuHo,
He TaK BBICOKA, KaK B CHHXDOKOHTaKTax caMux (poToammna-
patoB. B uentpanpubiX 3aTBOpax mpuGop meficTByeT Ha-
JIEKHO MpH BbAEPKKaX oT 1 mo /5 cex BKAIOYATENbHO.
B mwropHEIX 3aTBOpax CHHXPOHH3ATOpP PabOTAET yAOBIETBO-
PHUTEJNbHO IIPH BBLAEpXKKaAx oT | mo /5 cek.

ABTOCNYCK

Ecun allllapaTt He HMEeeT aBTOCHmyCKa, TO MOXKHO BOC-
MOJIb30BATLCH  OTAENBHO BBINYCKAEMBIMH ABTOCITYCKaMH.
Ecre nBa Tuna ABTOCMYCKOB: MeXaHHYEeCKHil U IMHeBMaTHYe-

il
%

i

i

Puc. 71. Astocnmycku:
I —mexanugeckuil; 2 — nnesMaTHueCKHit

ckmit (puc. 71). Mexauuyeckuil aBrocmyck mpHCOeIHHSETCS
K HaYXKUMHOIl KHOMKE CIyCKOBOTO TPOCHKA, NHEBMAaTHUECKHIL
BBHHYHBACTCH B THE3J0, NpelHA3HAYEHHOE IJIsi STOTO TPO-
CHKa.

CTEPEOHACAJKH

JlioGutensim crepeodpororpadpun He 06A3aTesBHO NpH-
obperath crneunanbueiit goroannapar «CnyTHuks. Cyuect-
BYIOT CTepeOHaCaiKH, IO3BOJAIONIHE IPOH3BOAHTHL CTEPEeo-
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CKOITHYECKYIO CHEMKY C MOMOULbIO OOEIYHBIX (POTOATIIAPATOB.
Taxue crepeoHacaiky BeIyCKaloTcst K annapartam «3op-
Knii», «30pKuii-2», «3opkuii-C» u «30pkuii-2C» ¢ 00bEKTH-

Puc. 72. Crepeonacagki K Kamepam ,3opkuit“ u ,,Kuep“:
1 —k annaparam THna ,30pknii*; 2 —k annaparam thna ,Knes*

Bavn «Unnycrap-22» u «Hupycrap-50» (pme. 72, 1),
a rtakxke K anmapatam «Kues» ¢ oO6bektuBoM «lOmurtep-8»
(puc. 72, 2). Cnenyer mMeTb B BHAY, YTO 3TH JBa THma
CTepeoHacajiok ~HEB3aHMO-
3aMeHsIeMbl.

B kommaekT Kaxao
cTepeoHacafky BXOZST KO-
nupoBabHas paMKa W cTe-
PEOCKOTL.

Haneras na 00BbEKTHB,
cTepeoHacajka Jaer Ha
Ka)XJ0M Kajape 1o JABa
pALOM PacnooKeHHbIX
cHuMKka (puc. 73). I[oma:
TOYHO YBEJIHYHTHL  TaKoil
HeraTus [0 pa3mepa TpH-
MmepHo 9 X 12 cm, uTOOHI
MOJNIYYHTh TOTOBEII CTEpeo-
CHUMOK.

B KOMNJIEKT Kaxkaoii CTepeOHACafKH BXOAAT KOMHPO-
BaNbHAs paMKa, CTEPEOCKON M AONOJHHTEebHbIH BHAOHCKA-
renb. K KommiexkTy ans annapata «Kues» BMecTo BHAO-
HCKAaTesasl Npujaaraercs orpaHHunTeNbHAas paMka, HajeBae-
Mas Ha OCHOBHOH BMAOHMCKATEJNL anmnapara.

Puc. 73. Herarus, NoayueHHbI
C NOMOMIBIO CTepeoHacajK i
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HACAJJOYHBIE JIMH3bI

W3 npusesentoro Beime omucanus miIeHouHsIx (ortoan-
N1apaToB MOXKHO yBHAETb, YTO HH OQHH H3 HHX HE MO3BOJSET
BECTH CBEMKY C paccTosiHHs MeHee |—11/, m.

YroGbl mMers mnpexcrapaenne o TOM, KaK 3TO CKa3kbl-
BAETCA Ha Macuitabe u306pazKkenus, nonpobyeM pacCuuTaTh,
KaKO# TpesensHo Gonblioil Macmrat H300paKeHHsT MOIKHO
HOMYUHTL C IIOMOLIbIO, HampuMmep, doroanmapata «30p-
KHil-4» ¢ o6bekTHBOM «lOnurep-8».

CyluecTeyer :npocToe mpaBuIIo, MO3BOAAIOLIEE ompene-
JATH MacwTal MmosyyaeMoro H300paskeHUSI B 3aBHCHMOCTH
OT IIaBHOTO ()OKYCHOTO PACCTOSIHHS OGBEKTHBA U paccros-
HHs, C KOTOPOTO NMPOHSBOAHTCS cbeMKa. [laist 3Toro cienyer
pasdeaurs paccrosnue or o6sekTusa 0o npeomera Ha 2aas-
Hoe (hokycroe paccrosnue o06vekTua U U3 NOAYHEHHO20
4ACTHO20 BbL4ECTb eOUHULY.

QokycnporouHoe ycTpolicTBO anmapara «30pKHii-4» mo-
SBOJIACT CHHMATb C paccTosinust He Menee 1 m (100 cm), a
(oxycHOe paccTosiHHe 0OBEKTHBA «lOnurep-8» pasuo 5 cm.
[Iponenas pacuer mno NPUBEIGHHOMY  BHIlIE IIPaBHJY,
HaigeMm:

100:56=20; 20—1=19,

TO ecTh H300pazxenie Gyaer B 19 pas MeHsuIe caMoro npem-
MeTa; macmrab ero Gyzer 1:19. 3l

JIuo HE/0BEKa, HMelollee IJIHHY NPUBIHBHTENHHO
20—22 cm, ONYYHTCS HA CHEMKE AJHHOMN uyTh Gosiee 1 cir.
Crenatb noprper B Gosee KPYNHOM Macitabe 5THM AMmAa<
PaTOM C NaHHHIM OGBEKTHBOM BaM He yjaacrcs. ;

Tax sxe npumMepHo 06CTOUT €710 U ¢ JApyruMu doToanmna
patamn. CbeMKa KPYHEIM IIAHOM MOPTPETOB H HEGOMIBIIHX
OOBEKTOB, DPEeNnpOAYLUHPOBAHHE HEGOMBIIHX . 10 pasMepam
OPHTHHAJIOB M T. Il. TAKHMH annaparamp 63 LOmOJHHTeNb-
HBIX TPHHAMJIEKHOCTEH HEBO3MOKHLL B KauecTBe NpUHA/ -
JIRXKHOCTEH, MO3BOIAIONUX (oTorpadupoBats ¢ Gosee Ko-

'POTKHX PACCTOAHUH B Gosiee KpymHOM TIaHe, BBIIYCKAIOTCSI

Hacal0YHbl€ JIMH3LL. DTO OXHHOUHBIE MOMOKUTENbHEE JIMH3HI,
YKpEnJICHHBIE B ONpaBe, C MOMOLIbIO KOTOPOH OHH HaJeBa-
I0TCSL HA OmpaBy oObekTHBa (hoToanmapara.

JleficTBHe TaKHX JTHH3 COCTOHT B TOM, YTO OHH yKOpa-
YHBAIOT (DOKYCHOE PACCTOsAIHHE OG'BEKTHBA H IO3BOSIOT npHU-
6/113UTH (POTOANNAPAT K OGBEKTY CHEMKH, YTOGbI IIpH HMEI0-
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ueMcsl (POKYCHPOBOYHOM YCTPOICTBE MOJMYUHTb H300pazke-
Hue oObekTa B Gosiee KPymHOM MJiaHe.

Taxg, nanpumep, HacajgouHas JHH3a C ONTHYECKOH CHJIOMH
=1 nuonTpus, Haxeras Ha 00bEKTHB amnaparta «®[» win
«30pKuit» ¢ F=>5 cM, MO3BOMNSIET MPH YCTaHOBKe 00BHEKTHBA
no wkaje pacctosiHuii Ha 1 # nmpubaAM3uTh anmapar K 00b-
eKTy Ha paccrosHue okono 60 cm M MOAYyHHTb ero 13o0pa-
JKeHHe B Macuitabe mpumepHo 1:9, B To Bpems Kak 06e3
AHH3BI T€M JKe 00BbeKTHBOM, KaK MbI BHAENH, MOXKHO (OTO-
rpaupoBaTh ¢ pacctosHus He Oauke 1 M, IpH KOTOPOM
Hzobpaykenue moaydaercs B Mmacmrtabe 1:19.

Taxum o6pasoM, HacamoYHBIE JUH3LI CYIIECTBEHHO pac-
LIHPSIOT TeXHUYEeCKHe BO3MOKHOCTH (OoTOAmmapaTtoB M TO-
3BOJISIIOT MPUMEHHTb HX HAS CheMKH He6oabHuX 00bEeKTOB
B KpymHOM Maciutabe HJAH PenpoayUHpOBaTh HeGOJbLIHE
OPHUTHHAJBI.

Hacangounble HH3BI BHIMYCKAIOTCsl K ammapataMm ¢ 00b-
extuBamu «T-22» (F=4 cm), «T-22» (F=17,5 cn), «UH-
nycrap-22», «Munycrap-50», «IOnutep-3», «lOnmutep-8» u
«Munycrap-24». Hapyxubie DuaMeTpel OnpaB 3THX 00bek-
THBOB Pa3JHUHBl, MNO3TOMY, MOKynas HacaiOYHbIe JHH3H,
caeayeT NofaOMpaTh HX COOTBETCTBEHHO AHAMETPY OINpPaBbl
00BEKTHBA. '

Jas annapatoB tuna «Cmena, «JIio6uTens», «30pKuii»,
«®I1», «Mup», «Ipyr» u «3apa» BHEITYCKAIOTCS 10 ABE
HacaJoyHble JIMH3BI ¢ onTuueckou cuioii +1 m -2 nuom-
Tpun. [Ing annaparos Tuna «MockBa-4» BBIMYCKAIOTCS KOMII-
JIEKTBI, COAeprKallle MaTh HACAMOYHBEIX JHMH3 C ONTHUECKON
cunoit o1 1,5 mo 45 muontpuit. K Kaxaoli HacaxouHoi
JUH3E WM K KOMIJIEKTY JIMH3 TpHaaraeTcss HHCTPYKIHS U
pacueTHasl Tabaula, coAepiKaulag faHHEIe A5 ONpeaeeH s
paccTosiHusl 0T cOBeKTHBA A0 (hoTorpadupyemMoro o6nLekTa
H COOTBETCTBYIOUIEH YCTaHOBKU 00BHEKTHBA.

Caenyer uMeTh B BHAY, YTO HAcaJOYHBLIE JUH3BI 3HA'TH-
TENbHO CHUKAIOT KAauecTBo paboThl O0BEKTHBA: TOJe pe3-
KOTO M300pakeHuss yMeHbLIaeTcs, Ha KPasgX CHHMKA BO3HH-
KaeT Hepe3KoCTh. ITH HeAOCTATKH OIIYILAIOTCS TEM CHibHee,
UyeM CHJbHee ONTHYecKas Cuia JHH3BL. UTOOB yMEHBIIHTDb
3T0 BpelHOe sIBJAeHHe, 00BLEKTHB MPHXOANUTCS CHABHO AHa-
¢parMupoBaTh, OJHAKO M 3TO He Bcerga momoraer. Kpome
TOTO, TPH CHEMKE C KOPOTKHX PacCTOAHMN mapaJaake BH3M-
pPOBaHHST CTAHOBHUTCS HACTOJAbKO OOJBIIHM, YTO MOJb30-
BAThCs BMIOHCKATEJNEM annapara CTaHOBUTCH HEBO3MOK-
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HEIM. Ilepecraer nmefictBoBaTh M RanbHoMep. Takum oGpa-<
30M, AJs1 ChEMKH C HaCagoOuYHBIMH JIHH3AMH paccrossnue ot
anmapara a0 npeamera NPHXOOHUTCS TOYHO 3aMepATh, a BMe-
CTO BHAOHCKATE s NPUMEHATh CHEeNHaJIbHbIe yCTpOﬁCTBa
B BHIE BLIHECEHHBIX Bliepen pamMox, Jgubo ITPOHU3BOIHTH
CheMKY Ei BSPTHKaJIbHOM HamnpaBJIeHHH, [MOMBb3YSICh A
3TOr0 CTOMKOH YBEIHUYHTEJS, OTBECOM H IJIAHIIETOM C pam-
KaMH, OTpaHHYHBAIOIUMH [10J1€, OXBATHIBAEMOE 00 BEKTHBOM.

Bcee 310, 0uenn yenoxuser paboTy u Tpe6yeT BBICOKOI TOU-
HOCTH,

Puc. 74. Hacagka x JlaJIbHOMEpY

YToGE! yCTPaHUTD yKa3aHHEIE 3aTPyAHEHHUS, TIPOMBIIIICH-
HOCTb "BBINYCKAET CHeNHa/bHble HACAAKH K JaibHOMEpY,
Aamouue BO3MOXKHOCTb HPH ChEMKE ¢ HACANOYHBIMH JIHH-
3aMU TOJNIb30BAThCS NANbLHOMEPOM H BHIOUCKaTesem. Ha-
canka (puc. 74) COCTOHT M3 CTEKISHHOTO K/IHHA B ompa,e
H KPOHIITei{Ha, C IOMOWBIO KOTOPOrO OHA KPENHTCH Ha
(oroannapare. Hacanku Bhimyckaores ais JBYX Hacamnou-
HBIX JMH3: -1 U -2 AHONTPHH — i TOJBKO AJIst annapaTos
«30pKuit», «30pkuit-C», «30pKuii-25, «30pkuil-2C» u

«®3]1» paHHHX BBITYCKOB. L5 APYTHX anmnapaToB HacaIkH
HEMpPUTOTHEL

YAJUHHUTEJNBHBIE KOJbILA

ITo ykasanueM B NpHUYHHAM paboTa ¢ HacaZOYHBIMU
JUH3aMHU TpebyeT GOJILIIOTO OMBITA M AAJEKO He BCeraga
AAE€T YNOBJIETBOPUTENbHBIE PE3yIbTATHL. TeXHHUECKH 6oJee
BLICOKOE KaueCTBO CHHMKOB 00ECleyHBaIOT TaK HA3LIBAEMEBIE
YAMHHUTENbHBIE TPOMEXKYTOUHBIE KOJabHd. KOMIIEKT Co-
CTOHT W3 4YeThIpeX KoJien (puc. 75): ToammHolt 5, 8, 16 u
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25 mm. Kaxknoe KOnblo ¢ 0JHOH CTOPOHEI HMEET HapyXKHYIO
pesb0y /sl BBHHYHBAHHs €ro B ammapar, a ¢ JAPyrod —
BHYTPEHHIOIO Pe3b0y [Jsi BBHHUMBAHHA B Hero OOLEKTHBA.
Takum oGpa3om, KONbIlO OKA3bIBAETCA MeXAy 00BEKTHBOM
¥ KaMepoil M yJJHHSIET PacTsSiKeHHe KaMephl Ha CBOIO TOJ-
mury. Kosibua MOryT BBHHYUMBATBCS H OJHO B Apyroe, 4To
TO3BOJISIET NPUMEHSATh MX B Pa3/JHUYHBIX KOMOMHALHAX H H3-
MEHATh pAacTsiKeHHe KaMepbl Ha pas/HYHyl0 BeJHUYMHY.
B cymMme BCe YeThIpe KoJblla AAIOT YAJMHEHHE HA 54 M,
yto B MaJod)OopMaTHBIX KaMepax, AJs KOTOPHIX KOJibla H
BLIMYCKAIOTCSI, laeT JABOIHOE pacTsiyKeHHe U MO3BOJSET Npo-
H3BOIUTH CHEMKY MEJKHX OOBEKTOB B HATYpPa/bHYIO BEJH-
YHHYy M [ajKe C HEeKOTOPbIM yBeJHYEHHEM.

He napywas KoppekunH 00bEKTHBA, KOJbLA HHCKOJLKO
He CHMXKAloT KauecTBa ero paboTHl, ¥ CHHMKH TeXHHUECKH
nonyyaroTcs orHuHbIMH. OJHAaKo Kosblla, Kak W Hacagou-

Puc. 75. KoMmiexT YAJHHHTRNbHLIX KOJeL

Hble JIHH3B], JUIIAI0T BO3MOXKHOCTH T0JIb30BAThCS BUAOHCKAA
TeJeM M JaJLHOMEPOM anmapara u TpeOyloT TakuX JKe MpH-
crioco6JieHnii # ycTpoilcTB. B uacTHOCTH, OHM TPeOyIOT TOU-
HOTO 3amepa PACCTOSIHHE OT anmmapara A0 00beKTa CheMKH.

YAnuuUTeAbHBIE KOJIblla BHIMYCKAlOTCSl B OCHOBHOM MJif
doroannapartos «3euut» u «CrtapT», HO pe3bba KoJsel mo-
3BOJISIET NPHUMEHATh HX H B anmaparax Tuma «30pKuii» H
«®3]1». ITockonbKy Ke npHjaaraeMasi K KoJbllaM pacuer-
Has TabaHIla PacCUUTaHa Ha annapathl «3eHHT» M JJis Ipo<
YUX anmapaToB HEMPHMEeHHMa, Mbl IPHBOAMM 3/1€Chb TAOJHILY
L7st TIpUMeHeHHs1 Koqell B annaparax «®3I» u «30pkuii»
(cm. Taba. 5).

Haunsyunine pesynbTaThl Takhe KOJblia [al0T B anmapa-
Tax «3enuT» H «CTapT», NOCKOALKY B 3TOM CJyyae He IpH-
XOAMTCS 3aHMMAThCs HUKAKMMH pacueTaMy pacCTOsHHE H
HHKAKUMH 3aMepamu. HaBogka Ha pe3kocTb W OMpesefeHne
rpaHull Kajgpa C TOMOLIbI0 MaTOBOTO CTEKJa MOJHOCTLIO
HCKJIIOYAIOT 3TH CJOKHBIE W TPyJdoeMKHe onepaund u obec-
MeyyBaloT IMoJyyeHHe OTINYHBIX cHuMKoB. [Ipu Hanuyuu
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Ta6nunma 5

PacueTHas Tadauua Jia YAJHHHTEAbHBIX KOJEL, MPHMEHHTEe/IbHO
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YAJIMHUTENBHBIX Kosen annaparsr «3enurs u «Craprs as-
AAIOTCS  CAMBIMU  YOOOHBIMU OASL BOLINOAHEHUS PenpooyK-
YUOHHBLY pAbOT U Coemku Meikux 00BeKTos8 8 KpPYNHOM
macuitabe., JIBa KoMIJIEKTa TaKHX KOJEN HJIH CaMOCTOf-
TeJbHO HBrOTOBJEHHBIE YAJUHUTENbHBIE TPYOKH MO3BO-
JSIIOT  JIETKO OCYIIECTBHTh M MAaKPOCBEMKY. ITH iKe
anmapartsl SBJSIOTCS HAWIYUYIIAMH ¥ I MHKPOCBEMKH,
XOTs B TNPUHLIMNE AJMS 3STOrO MOAXOAAT M Ji00ble Apyrue
(horoanmaparsl, MO3BOJISIOUINE CHATH OOBEKTHB.

CBETO®HUJIBTPEL

Jlnsi xakux OBl 1eneil HU mpuobperancs Qoroamnmapar,
BO BCeX ClyuasiX peKOMeHIyeTcss MMeTh K HeMy Habop cBe-
TouabTPoB. Takoii Habop YacTo HEOOXOAMM MpPHU HATYPHOI
H TIPU MOPTPETHOI CHEMKEe, a TaKzkKe NPH BBINOJHEHHH pe-
NPOAYKIHOHHBIX H MHOTHX APYTHX (hoTOpaboT.

Cetohu/ILTPOM BOOOIle HA3BIBAGTCS MPO3pauHass oKpa-
LIeHHas cpena, u30upaTeNbHO MOIJONIA0NIast CBeT, TO eCTh
MpOMyCKawIllass CKBO3b ce0s Jyyd OmpeJejJeHHOH 30HBI
crekTpa (ompenesNeHHbIX LBETOB).

CbemouHble CBETO(GHALTPBI OBIBAIOT pPAa3HBIX I[BETOB:
JKeNIThIE, OpaHIKeBble, KpacHble u apyrue. Cnocod mMo/ab30Ba-
HHS HIMH HECJIOXKeH: OHU Ha/1eBaloTcs cBoeil onpaBoil Ha 00b-
extuB (oroanmnapara. Ho 1/ Toro, uro6el pasobpaThes B BO-
Ipoce, KOTAa H KakKOH CBeTO(MU/IBLTP CJAELYeT MNPHMEHHTD,
HECOXOMMMO O3HAKOMHTLCS C JeHCTBHEM CBETO(PHIALTPOB H
¢ TeMu 3(p(eKkTamMu, KaKue MOXKHO MOJYYHThL C HX MOMOIIBIO.

He Bce 1BeTHble H3/MyueHHS OAHHAKOBO MAEHCTBYIOT HA
CBETOUYBCTBUTEIbHEIE C/I0H (DOTOrpahuyecKux MaTepHasos,
HauGonee cuibHoe NeiicTBHE OKA3BIBAIOT Jyud cHHe-(HOoe-
TOBOIT 30HBI CIEKTpa, JydYd Ke KPACHO-OpAHKEeBOH 30HBI
OKa3bLIBAIOT Ha 3TH cJou ‘cnadoe peiicTBue. Beaencteue
3TOr0 MpeAMeThl, OKpAlleHHble B CHHHE 1[BeTd, 4acTo MOJIy-
Yal0TCsl HA TOTOBOM (DOTOCHUMKE CBeT/Iee, ueM OpaHKeBhbIE,
470, KOHEUHO, HE COOTBETCTBYET BOCIPUSATHIO SIPKOCTEH 3THX
LBETOB ueJoBeuecknM TryaszoM. Hanbonee sprumMu Ajs Hac
SIBISIIOTCST JKeJThle JIyuH, MEeKAYy TeM BO MHOTHX Clydasix
JKeNThle MPEAMEeTh NoJNyYaloTcs Ha CHMMKax Ja/JeKo He Ta-
KUMH sIPKAMH, KAKHMH Mbl UX BHAMM B Hatype. Hapsaay c
3TUM ToJay0ble, CHHHE H (DHOJETOBBLIE MpeIAMEeTHl MOJyyaroT-
CsI CJIUIIKOM CBETJIbIMHU.

JIHEeBHOII CBET COJAEPIKHUT B CBOEM ‘cOCTaBe OOJBIIOE KO-
JHYECTBO CHHMX Jyuei, mo3TOMY 4acTo roay6bie H Gesble
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TMPEAMETEl MOJYYaloTCs HA CHUMKAX OAWHAKOBO CBETJLIMH.
OTHM, B YacCTHOCTH, OOBSCHSETCS TO, uTto Oenble obOaaxa
HHOTZA CAMBAIOTCS HA CHHMKEe ¢ roayObiM HeGOM H CTaHO-
BSTCS He3aMeTHbhIMH. ONHOBpeMeHHO HapyllaeTcsi TOHallb-
Hag mnepefaya W BCeX APYTHMX IBETOB: KpacHLIE IBETa MO-
Jy4aioTCA CAULIKOM TeMHBLIMH M CJAMBAIOTCS C YEPHBIM L(BE-
TOM U T. [I.

‘YeTpaHeHHe 3THX HENOCTATKOB CBETOYYBCTBHTE/LHBIX
C/I0EB BO3MOJKHO C MOMOIIBLIO CBeTOGHALTPOB. Yalie Bcero
IIPUMEHAIOTCS KeAThble CBETO(MUIbTPH PA3HBIX MJIOTHOCTEH.
JleficTBHE HX COCTOHT B TOM, YTO OHM YACTHYHO IOTJIOUIAIOT
CHHHE ¥ (DHOJIETOBble JyyH, HO OecHpemsTCTBEHHO MPOIMyc-
KaloT JKeJThle, OPAHIKEBbIE U KPACHLIe H TeM CaMbiM ypaB-
HHBAIOT HX JeHCTBHE C JEHCTBHEM CHHHX H (DHOJETOBHIX.
C noMowpsi0 TakHX CBETO(YHILTPOB MOXKHO TOJYUHTH HA.
CHHMKE MPaBUJIbHYIO TOHAJbHYIO mepegauy IBeToOB. I[lpu
HCTONb30BAHUH TMJIOTHBIX JKEThIX, a TeM 6oJee OpaHKeBbIX
A KPAaCHBIX CBETO(HJIBLTPOB, MOXKHO TEPEHCIPABHTL TOHAJb-
HYIO Tepenauy, TO ecTh NOJYyYHTh 06paTHOE HCKAaXKeHHe I[Be-
TOB W NOOHTBLCA CAMBIX pa3Ho0O6pasHbIX 3ddekros. Tax,
Hanpumep, (ororpacupys B SICHBIH COJHEUYHLIH AeHb mnei-
3ax c OenabIMH 00JaKaMH, MOXKHO MOJYYHTb Ha CHHMKE
3(dekt naxBuralouleiics rpo3sl Hau Gypu; He6O Ha TAKOM
CHHMKE MOJNYYHTCSI OUeHL TeMHBEIM, a Oesble o6naka mpespa-
TATCSA B TsKejable Tpo3oBble Tyun. Dororpadupys anew,
MOZKHO c031aTh 3((PeKT HOUX U T. 1.

Ho nns mnomyueHuss Tex HAM HHBIX 3()(hEKTOB Hamo
YyMEeTh NO0JIb30BATLCSI CBETO(HALTPAMH, HAYUHTLCHA MpPABUJIb-
HO NoAOHpaTh MX B 3aBHCHMOCTH OT IOCTABJIEHHOI 3aLaun.
Ilpy sTO0M He ciaeayer 3a6bLiBaTh, uTO JAEHCTBHE CBETO-
(uabTpa 3aBHCHT ellle OT CHEKTPaJbHOH (LBETOBOH) uyBCT-
BUTEJNILHOCTH IIEHOK M OT CHNEKTPaJbHOTO cOCTaBa CBeTa,
MpPH KOTOPOM TIPOH3BOJUTCS ChEMKaA.

Hawa npoMBIlIIEHHOCTh BHIyCKaeT CHEMOUHbIE CBETO-
GuabTpel caeayomux Tunos: KC-12, JKC-17, KC-18,
OC-12, BC-8, KC-11 u )K3C-5. Kpome 3THX mndpoBaHHbIX
Ha3BaHui, 0603HAYAIOIHX COPT CTEKJAa, HA ONpPaBax CBETO-
(pHABTPOB YKa3bIBAEGTCS MOCALOUHBIA AHAMETP ONMpaBbl HIIH
pasmep pe3b6bl 00beKTHBA, AJST 'KOTOPOTO mnpeaHa3HayeH
CBETO(HABLTP.

Ceerouabtp JKC-12  cBertnio-xkentwii. ITpumensiercs
Anst (ororpaupoBanus Ha OPTO-, H30- W MAHXpPOMATHYE-
CKHX MaTepuazax; paer npubamuKeHHe K MPaBHJIBHON Ie-
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penaue SIPKOCTeH LBETHBIX OOBEKTOB; PEKOMEHIYeTCs st
MOPTPETHBIX CHEMOK Ha OTKPBLITOM BO3AyXe, [/ CbHeMKH
-mei3azxeil ¢ 6eablMu 06J1aKaMu | T. II.

Ceeropuabtp MKC-17 3KenThlH, cpemHell. MIOTHOCTH.
[IpumensieTcss mpH ChbeMKaX Ha TeX »Ke Marepuanax, uTo H
JKC-12, Ho naer GoJiee MPABHIABHYIO mepegauy sipKOCTei
LBETHBIX OOBEKTOB, BbIAeAseT 00JaKa, MNOBHIIAET KOH-
TPACTHOCTh yAAJEeHHBIX OOBEKTOB, YCTPaHSET. BIIHAHUEC
atMoc(hepHOil NBIMKH, YBEeJHUHBAET KOHTPACTHOCTH B TEHSX.

Ceeroduastp )KC-18 temuo-xkearslit. Ilpumensercs B
Tex ke cayuasx, uto u JKC-17, Ho JelicTByeT CHJIbHEE; MO-
UTH TMOJHOCTBIO MOIJIOUIAeT CHHME Jyyd H Majo TPHTOJeH
JJisi OPTOXPOMATHUECKHX (hOTOMATepHasIOB H3-3a OOJbLLIOrO
yBe/qnueHHs: BbinepxKn. Ha HM30- m maHxpomMaTHyeckux Mma-
Tepuasax naeT KOHTPAcTHOe H300paKeHue, mpuuem Oael-
HO-TOJy60e HeGo BLICTYMAeT OYeHb OTHeTIHBO, a CHHEe Mo-
JIYYAETCsT TeMHBIM.

Ceerotuabtp OC-12 opamxkessiil. [laa dororpaduposa-
HHs Ha OPTOXPOMATHYECKHX 'MaTepHa/nax He MPHTOMIEH.
[puMeHsieTcsl NpH CheMKe yHaleHHbX 00bexkToB. CHIbHO
NOBBIIIIAET KOHTPACTHOCTb, BBILEJSET MepPHUCThie H TOHKO-
cJoliHble 06/1aKa, yCTpaHseT BAHAHHE aTMOC(EPHOU ABIMKH.
Hcnonbayercs TakxKe NPH NMepecheMKe yepTekell (CHHEK) H
B C/AyyasX HeoOXOAMMOCTH NepeHcHpaBUTb I(BETOMepenauvy.

Cserotuabstp BC-8 Geciperusiit. [Ipumensercs ams oc-
nalbJeHust BJAHSHAS yJbTPa(UOJETOBLIX JIyuell, KOTOpbie
0COGEHHO BpEeIHbl MPHU LBETHOH CHEMKEe, FPH ChEeMKe B Bbl-
COKOI'OPHBIX YCJOBHSIX, HA BOJE U T. M.

Ceerogumibtp KC-11 cBetso-kpacHblil. 3aMeTHO HCKa-
JKAeT COOTHOIIEHHE BH3YaTbHHX spKOCTeil 00beKTa H mpu
0OBIUHBIX CheMKax He mpumensiercs. Mm noabsyiores Todb-
XO NpH TEXHHYECKOH ChbeMKe Ha MaHXpPOMAaTHYeCKOM MaTe-
puase WJIH [AJad JAOCTHXKeHHs ocoObX 3¢dextos (6ypH,
HOUH W T. 1), CO34aBAEMBIX MyTE€M HCKaKeHHs COOTHOMIE-
HUH BH3yaJbHBIX sgpkocTeil. CoBepLIEHHO YHHUTOXKAET art-
mMochepHyio OBMKY. MoKeT mpUMEeHATLCS AJs Penpomyk-
LMK yepTexel (CHHEK).

Cgerotuabtp IMK3C-5 3kenro-zenenslit. Ilpumensercs
JUIST TIPaBUJILHOM TOHAJBHOW IBeTONepenayd oObeKTa Ha
MaHXPOMATHUECKHX Marepuasax, 007aJaloliX MNOHHKEH-
HOHl YyBCTBHTEJHHOCTBIO K 3€JeHOIl 30He CIeKTPa, HCIOJb-
3yeTcsl TaKkxkKe /s PenpoaylLHpOBaHHS 1BETHLIX KapTHH,
PHCYHKOB H T. II.
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Kaxablii cBeTOpUILTP yacTh CBeTa MOTJIOLIAeT, Mo3TO-
My OH TpeOyeT yBeJuueHHsi BblAepxKH. Yncao, NOKa3bl-
Balollee BO CKOJIbKO pa3 cjaelayer YBeJHUHTh BBIIEPIKKY MpH
ChbeMKe CO CBETO(PHMABLTPOM [0 CPABHEHHIO C BBIAEPIKKOMH,
KOoTOpasi TpedyeTess B TeX ke YCJOBHAX 0e3 CBeTO(hHILT-
pa,— Ha3LIBAETCS KPATHOCTHI0 cBeTOduIbTpa (cM. Taba. 6).

Tabauwa 6

KpatHocTh CEeTO(PHILTPOB
LIS PasiHuHBIX (OTOMATEpPHAJIOB NPH JHEEHOM OCEENeHUH

cne'ro'fi;:i?mpa Oproxpom Hzoxpom I/l;]:szg;):lrl)l?tgc;il
KC-12 3 1,5 1,5
JKC-17 4 2 1,5
JKC-18 6 3 2
0OC-12 He TIpHMeH. 5 2,5
BC-8 1 1 : 1
KC-11 HE TIpHMeH. He TpHMEH., ¥ 5
JK3C-5 3 2 155

CBeTo(huabTPHl BBINMYCKAIOTCS Pa3HbIX Pa3zMepoB IpHMe-
HUTEJbHO K HAnaMeTpam OmpaB OOBLEKTHBOB, MJsi KOTOPHIX
OHH mpenHasHaueHbl. HexkoTopble cBeTO(UILTPH! CHADKEHBI
pe3b6oli W BBMHYUMBAIOTCSI B OMPAaBY OOLEKTHBA, MO3TOMY,
nprobperast cBeTO(MUILTPLI, HAJ0 3HATh, KAKOTO AdaMeTpa
OHHU JIOMKHBL OBITL (CM. Ta6J1. 7).

Ionsipusanmonnbie CBETOMUALTPLI WM TOJSPOU Bl —
ocoOble CBeTOMHILTPLI, MO3BOJSIONLNE NPH CheMKe GJects-
LIHX NPeAMeTOB CMATYHTL HJAM TOJHOCTbIO YCTPaHHTH Ha
CHHMKaX cBeTOBble OJMKH. MMM MOMKHO yCTpaHWUThL Hexke-
JlaTeJNbHbIe 3€pPKafibHbie 0OTPAKEeHHs OT BOJbl, CTeKJa, Kpac-
KM, JAKUPOBAHHBIX M TIOJHPOBAHHLIX MOBEPXHOCTEH, yMEHb-
IIMTh Ha CHUMKE SIDKOCTh HebOa, MOBLICHTH KOHTPACTHOCTH
ylaJeHHblX 00beKTOB 3a CUET yMEHbIICHHUS BJIHSHHS BO3-
JIYIWIHOH ABIMKH, U3MEHSTh CTENeHb BbiIeNeHHs 00/1aKOB H
T. 1. Hckmouenne cocTaBASIIOT JIHMIIL  METaJNJIHYECKHE
npenMerhbl, OJHKH OT KOTOPBIX [OJsIpPH3aLHOHHbIE CBETO-
unHLTPHLL HE YCTPAHSIOT.

ITonspu3auiotnble CBETO(MHALTPLI MO3BOJSIOT MONYTHTH
TEXHHHECKH OTJHUHBIE CHHMKH TPH CbheMKe 3aCTEKJICHHBIX
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‘Ta6bnuma 7

Jlauubie pesnGbl NS BBHHYMBAIOUIHXCS CBETO(HILTPOB
H JMaMeTphl ONpaB Juisl HAaJEBAIOU|HXCS CBETO(UILTPOB

TTocagouHbie pasmeps*

Pesn6osrie | Hajnepaio-
Haspauue 06’beKTHBOB (amamerp ugHecs
war pe3pObl | (AHaMeTp
B MM) B MM)
I. OcHOBHBIE O0OBEKTHBBI
| S0 (e R gy e s S e 39
«T-22» (¢ F=T7,5 cm), «HUunycrap-60» . . . 35 27
CHIPAS ST e B s B G Gy o Lo I s 927%0,5 36
CERT s TP s s i i ot lo ol oo o 30%0,5 39
«Unpycrap-22, «HMupyerap-50» « + « . . . . 23%0,5 36
«Mupycrap-50»  (Aas ammapatoB «3eHHTY,

KMHDP-62) = o sie o 0e s o s s 06 s s = 36
«HUnpycrap-26 My. «IOmurep-8, «IOnurep-17»,

«[Onutep-3», «Temuoc-656», «Temuoc-44y,

«Mup-5» . b 5 (e 40,5%0,5 49
SAHIYCTAP:-08% o oo @ v b s s e oe s 33%0,5 36
@UIHTYCTAR- 248" o) wmaiiihe o vl SRS it 40
SRy cTAP-29 NN IR T S S 58%0,75 piLE:
RPIETyCTap=D 190 SENE T R 54%0,5 60
TR CTAD- TN e + it loogael SRR EICRY. 800,75 87

I1. Cvennbie 00bEKTHEBI
KCOPHOH-185] ) o o, = o e e o i o e o IEA0) 50,5 48
«IOnurep-12» s B il & Tt Aol 40,5%0,5 51
CIOmHTE D=1 IR R S R 4 055501, D 42
«IOnurep-9», «Mup-1» 490,5 51
«Tennoc-40» . . AR s ¢ i oo ko 66<0,75 68
«Hapycrap-24 M» o o o 0 6 - 0 0 o el s — 40
RIOMHTE-2 R s 56 0,5 60
«Taup-3» 721 76
«MTO-500» . 77 %0,75 80
«MTO-1000» , . . . . 120 1 125

* DrHMu JAHHBIMH CJIEAYET TAaK2Ke IOJIL30BAThCSH IPH TIOKYINKEe Ha-

CaJlIOYHBIX JIHH3,
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KapTHH, TIPEIMETOB, pACMOJOMKEHHBIX M0J CTeKJISHHBIMU
HIH ApYyTHUMH NpO3pauyHbiMu Koanakamu. Ilpu cbemke Jio-
neil B OuYKax TMOJsIpH3alLHOHHLIM CBETO(GUABTPOM MOYKHO
CMATUHTH H JaXKe TOJHOCTbIO YCTPAHHTh OJHKH OT OYKOB.

[To BHewlHemMy Buay mOJAPH3ALHOHHDII CBETO(HIBTP
NOYTH HHYEM He OT/NIHYAETCS OT OOBIKHOBEHHOMH, GeciBeTHONH
CTEK/NSHHON MJAaCTHHKH, U, €CJAH CMOTPETh CKBO3b HEro, TO

HUKAKHX OCOOLIX ONTHYECKHUX SBJICHHH 3aMeTHTb HeJb3s. |
Ho ecnn nanpasuth csetopuabtp Ha OuKylolue mpeaMe- |
Thl, a 3aTeM MeJJIeHHO MOBOPauiBaTh €ro, MoA0GHO Kojecy |
BOKPYT OCH, TO JIETKO 3aME€THTh, YTO MPH OMpPENeJEHHOM Mo- |

JIOKEHHH CBETO(QUIbTPA OJHKH H BCEBO3MOXKHBIE 3€pKalb-
Hble OTpaxKeHUsl KAk Obl TACHYT, @ MHOTAA M MOJHOCTBIO HC-
ye3aioT. Ecaiu npucTaBuTL CBETOGUABLTD B TAKOM JKe MOJIO-
HKEHHN K 00beKkTHBY (hoToanmapara, MOXKHO MOJYYHTb CHH-
MOK, CBOGOHBIN OT GJIHKOB U OTPaKeHMii.

HleiicTBHe MOMSIPH3ALUHOHHBIX CBETO(GHALTPOB OCHOBAHO
Ha SBJICHHHM MOJSIPH3ALMH CBETA NPH €ro MpeJOoMJEHUH HJIH
OTpakeHuu oT mpeameroB. [lonsipusauus Ke 3ax/a0UAETCS
B TOM, UTO KOJeOaHHs CBETOBBIX BOJH «0OBLIKHOBEHHOTOY»
(He mo;msIpH30BAHHOT0) CBETa, MPOHCXOASIIHE BO BCEX Ha-
NpaBJeHusX, MepneHAHKYJIAPHBIX Jydy, T[peBpalaioTcs
BCJIGACTBHE OTPazxKeHHss H/AH MPeJoMJeHHS B KoJebaHus,
pacmpocTpansioluecs B OAHOH MJI0CKOCTH.

[Ipumensiembie B (oTorpathuu noasipH3alHOHHEIE CBETO-
(puabTPEl MpeACTaBASIOT COGOl TOHKYIO HHTPO- HJIH ALeTHJ-
LeJJTIONI03HYIO MIEHKY, COAEPKALLYI0 MeJbyaillie KpHCTal-
7Bl TIOJIAAPU3YIOLIETO  BEIeCTBA, pPAacloOKeHHbIe mapai-
JIeJIbHO, TO €CTh OPHEHTHPOBaHHLIE B OAHOM HAMpPaBJEHHH.
Ilns 3alinThl OT BHENIHHX BO3ACHCTBHE Cpebl M MeXaHH-
UECKHX TMOBPEXKJEHHI 3Ta NJIEHKA BKJI€eHa MEKIy CTeK-
JISTHHBIMH NJ1aCTHHKAMH.

Brinyckaemble y Hac MOMsIpH3aLMOHHEIE CBETO(GHABTPEHI
HMEIOT KPYTJIyilo ()OPMY H COCTOSIT M3 COGCTBEHHO CBETO-
(uabTpa u Onpaswl, KOTOpasi B CBOIO Ouepeb BCTABJIEHA BO
BTOPYIO (HapyxHyI0) ONpaBy W MOKeT B Heil BpallaThes B
TJIOCKOCTH CBeTO(pH/IbTPA. DTOH HAPYKHOH ONmpaBoii CBETO-
¢uIpTp HaxeBaercs Ha 0O0BEKTHB (hOTOANNApATa.

Hawa npomeitmiiennocrs BHIMyCKaeT moJisipH3alpoHHbe
CBETO(MHIBTPBI ABYX pasmepos: [1P-36 — nnamerpom 36
u [19-42 — nuamerpom 42 mum. CBeTOQHIBTPH TPOMYCKAIOT
or 32 no 40% nagaiomero Ha HUX CBeTa W NOJISPH3YIOT €I O
6osee yem Ha 98 Y% .
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MPOBEPKA ®OTOAMMAPATA NPU MOKYINKE

DoToannapathl MOABEPralOTCS THIATEIbHOMY TeXHHUEx
CKOMY KOHTPOJHpPOBAHHIO Ha 3aBOAAX, HX BHHUMATEJbHO
OCMATpPHBAIOT Gpakepsl B TOPTOBLIX MPEANPHATHAX, HO, MO-
Kynag anmapart, ero eiie pa3 He MeLIaeT NMPOBEPHTD.

[Ipexxae Bcero Haao oOpaTUTb BHHMAaHHME HA COCTOSIHHE
nun3 oO0bexTHBa. He nosxkHO GbITh HHKAaKHX Ae(eKTOB Kak
BHYTPM JIMH3, TAK M Ha HX MOBEpXHOCTH. B Buae uckioue-
HHUA JONYCKAeTCsl Haauuue B JHH3aX HECKOJNbKHX BO3/YIL-
HBIX Iy3bIpbKOB AuamerpoMm He Gonee 0,3—0,5 mm, no-
CKOJMILKY OHM TPaKTHYECKM He OKa3bIBAIOT BJMSAHUS HA Ka-
YeCTBO U300parKeHHs.

Ha npocBeT/eHHLIX MOBEPXHOCTSIX JIHH3 HE JOJKHO
ObITh HHKaKux naTeH. [loaBu:kHble yacTH OOBEKTHBA [0J-
JKHBI MepeMeliaTbes niaaBHo, 6e3 3aegaHuil.

3areM Haxo OCMOTperb APyrue ONTHYECKHE AeTajH af-
napara: BHIOMCKATenb, AanbHOMeEp, Jyny H T. m. Bece 3ti
JI€TaNu JOJKHbBI ObITh UHCTHIMH, 6e3 MATeH, Lapanud H Apy-
THX 1e(eKTOoB.
~ Ilocsne Hapy:KHOro ocmMOTpa amnmaparta IPOBEpPbTE TOY-
HOCTb COOPKH M B3auMmoneiicTBHe ero uacreil. Priuaru u apy-
THE JeTajd YNpaBieHHd MeXaHM3MaMi anmapara HOJKHEI
IBUTAThCSl MyIaBHO, Ge3 3aedaHuil.

3ateM mpoBepseTcsl MPaBHIbHOCTb IOCTHPOBKH 0O0BEK-
THBA C KaMepoil W AanbHOMEpPOM (ecan TaKOBOH HMeetcs).
Ha 3aBonax ara omepaiusi npou3BOAHTCS C TOMOIIBIO Clie-
LpaabHoro npubopa, OAHAKO C JAOCTATOUHOH TOYHOCTHIO
MOKHO Tpoaenatb 310 M 6e3 npubopa. B 3epkanbHBIX Ka-
Mepax NpaBUIbHOCTb IOCTHPOBKH TPOBEPSIETCS CAEMYIOMIM
ci1ocoboM: 00bEKTHB anmnapara OTKpbIBAlOT M, HATIPABHB €ro
Ha Kakoit-nubo aanexuii mpeamer (He Oamke 40—50 x),
MPOM3BOAST TOUHYIO HABOAKY HA PE3KOCTh IO MAaTOBOMY
crekny. IIpn Takoll HaBOIKe yKazaTenb HOJKEH COBNAAATh
C JAeJeHMeM oo lIKajbl paccTosuuil. 3aTteM OO0BLEKTHB Ha-
NpaBAsioT Ha NpPeAMeT, DACMNOJOKEHHBIl HA PaCCTOSHHH,
COOTBETCTBYIOLIEM MNPOTHBONONOKHOMY KpailHEMy HeseHHIO
1Kanbl pPacCTOsIHUi, TO eCTh HA MpPeAeJbHO MAaJioe PaccTosi-
HHUe, Ha KOTOpPOEe paccuuTaH 0OBEKTHB, U CHOBA NMPOH3BOAAT
HaBOLKY Ha pe3KOCTb. YKasaTeqb HABOLKM LOJIKEH TpH
»TOM COBMACTb C COOTBETCTBYIOIHM JAHHOMY PacCTOSHHIO
JleJIeHHEM.

Takoii mpoBepkH 1Mo ABYM KpaiiHUM mpenesam LIKaJbl
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PacCTOAHHH 00bIUHO GLIBAGT BMOJHE AOCTATOUHO IS npo-
BEDKH IOCTHPOBKH.

B amnaparax, cuaGikenusix JanbHOMepOM, HABOAKA Ha
PESKOCTL NPOH3BOAMTCS C MOMOLULIO AaJbHOMEpa. DTHM
YCTaHAB/NHBACTCS H TOUHOCTb I0CTHPOBKH 06'bKTHBA C AaJb-
HOMEpPOM.

[Tocne storo mposepsercs NPaBUIbHOCTh AEHCTBHS 3a-
TBOpa ammapara, AJst 4ero AeficTie 3aTBopa MpoOyiOT Ha
PasaHYHBIX cKopocTsaX. Camo coGoii pasymeercs, uTo Takas
[POBEpKa MO3BOJISET JHIIL YOEAHTLCS B TOM, 4TO MexXa-
HH3M 3aTBOpa HCNPaBeH, OHAKO HE TAET BO3MOMKHOCTH Cy-<
AHTbL O CTENEHH TOYHOCTH NEHCTBHA 3aTBOpa; 6G€3 Crennab-
HBIX NPHGOPOB HJIH TPHCTIOCOBCHHIT ONPeNeNHTh TOUHOCTh
ACHCTBHSI 3aTBOpA HEBO3MOXKHO. [IpubamkeHno ke 3To
MOXKHO NMpOXesnaTh Ha CNyX, PYKOBOACTBYSICh TEM, YTO TMpH
MOMEHTA/IbHOM JEeHCTBHH 3aTBOPA Ha CKOPOCTAX OT !/ip 10
50 cex yXo momkuo pasmuuath npa pasienbHBIX LIeayka,
a npu GoJiee KOPOTKHX MOMeHTax (oT !/jop cex. u MEHbIIE)
00a uiesyKa MOJIKHB CAMTHCS B OMMI.

YXOI 3A ®OTOAIMMAPATOM

doroannapartsl pacCUNTAHEI HA AJIHTENbHDI CPOK CJTyK-
Obl M MOTYT HCHPABHO PaboTaTh HECHTKHU JIET, €CJaH mpa-
BHJIBHO MX XPAHHTb M YyMEJO C HUMH. O6pAaIaThes.

Annapal‘ CJIEAYET XPaHHTb B CYXOM IOMEILIEHHH TMpH
HOpMaJ/IbHOM KOMHATHOH TeMIepaType, HO He CJeayer jep-
&KaTb €ro BOJM3H OTOMMTENBHBHIX NpuGOpoB. OT BHICOKOI
TEMIEpaTypel NMPOpPe3HHEHHAs INTOPKA 3aTBOPA BICHIXAET,
Hesaercs JIOMKOH H IpH paboTe 3aTBOpa MOXKET MOTpe-
CKAThCS.

B cBoGonnoe ot paGoTel Bpems 3aTBOp ammapara J0Jl-
¥eH OBITb CHYLIeH H annapaT NOJKeH HAXOLHTLCS B thyT-
aspe. ClelyeT BCAYeCKH o6eperats ammapar or CBIPOCTH
v nelii. OCoGeHHO HALO CJeHTb, YTOGH MBLIL He NOMa-
Aald BHYTpb amnnapara, No3TOMy HeJb3s XPaHHTb anmapat
C BBLIBUHUEHHBIM OOBEKTHBOM.

OtxenbHee cMeHHBIe 0GBEKTHBEL HALO XpaHuTh B IJIACT-
MaccoBBIX (yTisipaX H/IH KaPTOHHBIX KOPOGKAX, BHLIOKEH-
HBIX 4HCTOH BaToil. OGBEKTHB HOMKEH GbITh 3aKPIT KPBILII-
Kamn ¢ oGeux cTopoH. B ¢yrisipax mam xopobxax mamo
XPaHHTb M KacCeThl, TaK KakK NblLIb, OCEIAION[asl HA Kacce-
Tax, B KOHIe KOHIOB 3aHOCHTCA C HHMH B anmnapar.
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CMaxuBaTh MNbIb C anmaparta, OOBEKTHBOB H Kaccer
caenyeT MSTKOH KOJOHKOBOH KHCTbIO, MPHYEM KHCTb, MPe.-
HA3HAUEHHYIO [Jis YHCTKH OOBEKTHBA, HAAO0 JepxKarb B
3aKpHTOM (yTisipunKke M He NPHMEHATL ee A APYrux
mesieil. BMecTo KHCTH MOXKHO IOJb30BAaThCS Pe3HHOBOI
rpyuiei.

B cayuae TOSIBIEHHS MATEH HA MOBEPXHOCTH HAPYMKHBIX
JIIIH3 06BeKTHBA MX MOXKHO YAaJHTh TAMIOHOM H3 CTEpPHJIH-
30BAHHON BaThl, CJIErKa YBJaXKHEHHBIM 3()HPOM WIH CMEChIO
spupa ¢ HeGONBIIMM KOJHYECTBOM YHCTOrO CHHPTA. [Ipu
OTCYTCTBMM 3THX BEIECTB MOXKHO B KpadHeM ciydae MpH-
MEHHTBb BOJKY.

Hu B KoeMm ciydae He cjaefyeT MpHKacaTbCs MajboaMH
K JIHH3aM NPOCBETJEHHBIX 00BbeKTHBOB. IIpocBeryisAiomas
NJeHKa OYeHb UyBCTBHTeJNbHa K xkupy. OcraBieHHOe Ha ee
MOBEPXHOCTH HeGOJIbIIOEe KHUPOBOE MATHO MOCTENEHHO pac-
I0JI326TCSA MO BCEH MOBEPXHOCTH JIHH3HI, MO3TOMY, 3aMETHB
[ISITHO, €r0 Haf0 HeMeJJIEHHO yHaJHThb.

Ilpn cheMKe Ha MOpo3e ammapar MpH KakaAoM yA0GHOM
clyyae HajAo NPSTaTh MOX TANbTO, uUTOOBL OH He 3aMeps.
IIpi CHIBHOM OXJAYK[AEHHH CMa3Ka TOABHIKHBIX JeTaeil
3aTBOpa 3aMep3aeT ¥ 3aTBOP HauuHAeT pPaboTaTh HEBEPHO
(3aMe/IenHo), a MHOTAA H COBCeM mepecraer paboTaTh.

Ha oxJakaeHHOM amnapate, BHECEHHOM B TENJOe NoMe-
IIleHKe, TOTYAC e OCaXKAaercsl Biara, annapat u 0ObEeKTHB
3aMoTeBaloT. B TakKuX caydasx HeJab3si MPOTHPATh ammapar;
Hajo0 AaTh €My MeIJIEHHO COTPeTbCs, W Bjara cama Hcma-
puTCH.

[Tpy BBUHUMBaHHH OOBLEKTHBOB B ammapar C JaabHO-
MepoM CJefyeT YCTaHOBHTb OOBEKTHB IO IIKaje paccTos-
uuii Ha HauMeHbmyio wHgpy. Hecobmonennue 3TOro npasu-
Jla MOYKeT MPUBECTH K TOBPEXKIEHHIO HajbHOMEepa.

B HeKoTOPHIX Masio(opMaTHLIX KaMepax perynarop 3a-
TBOpa MOXKHO TOBOPAYHMBAThL TOJIBKO TPH B3BEJICHHOM 3a-
TBOpE W TOJMBKO B TMpejenax onpejenennoro yraa. OG sToi
0COOEHHOCTH B MHCTPYKIIHH K annapary HMeercs ClenHab-
Hoe yKasaHue. Ero ciemyer co6/iofath, HHAue MOXKHO TO-
BPEIUTh 3aTBOP.

Ilpu cheMKe He cjeiyeT MPHAAraTh GOJBMIAX YCHJIHM
K JBIDKYIIHMCSI JEeTajsM: B MCIPaBHOM ammapare BCe MOX-
BUIKHBIE JleTaJad MAOJIZKHEI JABHUTATBHCSA TMPH caMbIX He3Ha4yH-
TeJbHBbIX YCHJIUSAX. Ecan anmnapat HEHCIIpaBeH, TO, NpHaaras
U3JHIIHEE YCHJIHS, MOXKHO eme GoJiblie €ro noBpeaHTh.
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He cienyer Gea wamoGHocTH pasbuparh ammapar H
CAMIIKOM YacCTo ymansith 00beKTHB. Besikasg pasbopka af-
naparta MOXKET HapylIHTb TOYHOCTL ero paborsl. Hu B KoeM
clyyae He CJeAyeT OTAeNATh OT amnmapara KoJablo 00bek-
THBa. OTa JieTalb ycTaHABAMBAeTCA HA anmapare ¢ 6ojb-
1I0H TOYHOCTBIO, M/ 4Yero NPHMEHSIOTCS NMPOMEKYTOUHbIe
OyMazKHble TIPOKJ/JIAAKH, CKPBITbIe TMOX 3THM KoabuoM. Ha-
PYLIEHHE PACHOJIOXKEHHsSI 3THX TMPOKIAafA0K HeAOMYCTHMO.

B cayuae momamamus KyCOUKOB IJIEHKH B ammapar HX
HaJl0 MoCTaparhes yAAIHTh, He pasbupas anmapara. s
3TOM 1eJH HaI0 MOJb30BATHCS MHHILETOM.

OGeperaiiTe cBO anmapar OT Pe3KHX TOJYKOB M yAAPOB.
B cayuae cepbe3Hod HEHCNPABHOCTH amnmapaTta He mbiTaii-
TeCh YCTPAaHUTh 3Ty HeHCIpaBHOCTL camy. OOpariaiiTech B
MacTepCcKHe.

UHpH nepeBo3Ke W Iepechlike (poroanmaparta 0OK/IabI-
BaliTe €ro BaTOH HJH APYTHM MATKMM yIaKOBOYHBLIM Mare-
pHaMoM.

He paBaiiTe anmapat qaioasM, He YMEIOIIUM ¢ HUM o0pa-
uaThes.




3AKJIFOYEHME

Wrak, BH O3HAKOMHJINChL C TPHHUHNOM YCTPOWCTBA H
neficteusi oroannmapara, ¢ Ha3HAueHHEM €ro OCHOBHBIX H
JIOTOMHUTEIbHBIX YCTpoiicTB. Bam Tenepb B OCHOBHOM 3Ha-
KOMBI KOHCTPYKTHBHbIE OCOOEHHOCTH M TeXHHYECKHEe XapaK-
TEPUCTHKH BCEX COBETCKHX (hOTOANmapaTos.

U ecau mepei BaMu CTOMT 3ajaua BeIOpaTh anmapar
IS KAKOTO-H00 CHenuanbHoro BHAA CBEMKH: PEenpoiyliu-
POBaHHsl, MUKPO- H MaKPOCHEMKH H T. Il,— TO BbI YK€ CMO-
JKeTe OCTAHOBHTH CBOH BBIOOpD Ha OJHOH M3 KaMmep, mpejHa-
3HayeNHbIX /15 TaKHX CheMOK.

Ecsiu ke Bbl He CTaBATe mepen co6oil Kakux-iu6o cre-
HUaJbHBIX 3a/au, ecau Balla Lelb HAayYUTbCS CHHMAaTb H
B jajibHelIeM  HCIONL30BATh anmnapar st 00LYHbIX J100H-
TeJIbCKHX CHEMOK, TO BAaC YCTPOUT J11000il (oroannapar 06-
1[ero Ha3HaueHHs.

Caenyer, KpoMe TOTO, IOMHHTb, 4TO (hoToannapat — 3710
YHCTO TeXHHYeCKHil mpubop U Xapakrep 00beKTa CheMKH He
UrpaeT IJs HEero pPemHTeNbHO HHKaKoil poui. Texmuueckoe
. COBEPILIEHCTBO, XYyJA0XKECTBEHHAsi BBIPA3HTENLHOCTH M BCe
JpyrHe A0CTOMHCTBA (hoTorpapuueckux CHHMKOB He 3aBH-
csT or (horoanmapaTa; OHM 3aBHCST OT YyMeJOro ero nphime-
pennsi. OHM 3aBHCAT TAK)Ke OT NMPaBHIBHOTO, YMEJOro Ipo-
BeleHNd He TOJNbKO CheMKH, HO H BCeX JApyrux gororpagu-
YecKHX IPOLECCOB.
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