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Knura coctout u3 gsyx pasmenios. B pasmene I
paccmaTpuBaloTcs (OTOanmapaThl, BHINYIIEHHBIE OTe-
yeCTBEHHOW NPOMBINIIEHHOCTbIO, J4eTCdl MX Xapak-
TepucTuKa, YCTPOHCTBO M mpuMenenwe. B paspene II
paccka3biBa€TCs O TOM, 4TO mpeacTapaser coboft go-
TOOGBEKTHB, O €r0 OCHOBHBLIX CBOHCTBaX M MPaKTH-
YECKOM HCIO/b30BAHHH.

Kunra paccuuTana ma wMpokuii kpyr unratenci,
3aHAMAIONINXCH QOTOMOBUTENLCKOR CheMKOH.

OT3plBBl 0 KHHFE M B3aMeyaHHsi H3AATEAbCTBO
NpOCHT Hanpasadte no aapecy: Mocksa V51, Llset-
noft Gyabsap, 25, H3jgaTelbCTBO ,KICKyCCTBO®.

PASAEN I

®OTOAINIAPATDI

~ @oroannapar ABASETCS CIOKHBIM ONTHYECKHM NMPHGOPOM,

OlILBI0 KOTOPOFO IPOH3BOAHTCS (poTorpaduueckas chemka.

~Tosiiee BpeMs CYILECTBYET GOJIBIIOE KOMTHYECTBO CaMBIX

1006 PA3HBIX KOHCTPYKUMH H THHOB (oTorpapuyeckux an-

ITOB, OJJHAKO BCE OHH

BYIOT 1O OfiHOi OG- £ ” A

NPHHLHIHATBHON -

eme. H

~ JlioGoit oroanmapar

" CJIEAYIOILHE OCHOB-

je vacth (puc. 1):

06 LEKTHB, 3aTBOpP, CBETO-
TIPOHHILIAEMYIO Kamepy

KaJpOBYIO PaMKy ¢ ycC-

o e Puc. 1. Cxema dot Ta:

ﬁ BLIDABHHBAHHA  ; _ oonextun, 2 — aa?ao:arf?ﬂ?ifei. e

yathHuecKol MJIeHKH Kazposasn pamMKa

b @K T HB ABAsercd caMoil BaykHOH uacTtsio doroamn-
‘H IpejcTaB/isfer cobol ONTHUECKYIO CHCTEMY, COCTOS-
O M3 HECKOJIbKHX JIHH3 B ONpaBe; OH PAclo/ONKeH B Mepej-
gactu oToannapara M CAYKHT AJis [POELHPOBaHHA H300-

1 (pororpadupyemMoro npeaMera Ha CBETOUYBCTBUTENb-
IJAeHKYy uaH naactuHky. @ororpapuueckne 06beK-
bl XapakTepH3YyIOTCA pPAJOM TeXHHUYECKHX TMoKasaTelnei,
eHIIMe U3 KOTOPHIX — (POKYCHOE pAacCTosiHHE H CBETO-

a.
DogkycHOE paccTOsdHHe ofo3HayaeTcss B M-
IAMeTpax WM CaHTHMerpax, Hanpumep f=50 mum, f=13,5 ca.
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Or sennuuHel (POKYCHOrO PacCTOSTHUS 3aBHCHT MaciuTad H306-
paKeHHs, KOTOPHIH yBEIHUHBACTCA MPONOPUHOHANBLHO C yBe-
JHYEHHEM (POKYCHOrO paccTOAHHA.

CBeTOCHAa—5TO CnocOGHOCTL 00BEKTHBA COOOLLATS
NPOEHPYEMOMY HM H300PAXKEHHIO TY HJIH HHYIO OCBELIEHHOCTE.
Ona 33aBHCHT OT BeJHUYHHLI JeHCTBYIOLLEro OTBEPCTUS H (POKyC-
‘'Horo pacctosiins. Ilog ZeficTB yloOIHM OTBEp-
CTH €M HMEIOT B BHAY OTBEPCTHE, ONpeJeNsiollee JHAMETD
CBETOBOI'0 MyuKa, IPOXOAALILEro yepe3 oGbeKTHB. :

@otorpapruecKHM 3aTBOPOM HA3LIBAETCH
CrnelHalbHBIA MEXaHH3M, IIPH MOMOLLH KOTOPOr'o 06beKTHB OT-
KpBIBaeTCsl Ha CTPOrO ONpEfeNIeHHOE BPEMA H Npomyckaer
CBETOBLI® JYYH, HAyIlHe Ha ob6pasoBanue nsobpaxenus. Ou
MOMET MOMEMATHCA MepeR 06BeKTHBOM, MEMXAY JHH3AMH, IO-
3a1H 00BeKTHBA HJIH HEMOCPENCTBEHHO IE€pPe] CBETOUYBCTBH-
TeNbHOH MOBEPXHOCTHIO MIEHKH HJIH [JIACTHHKH.

Bpewmsi, Ha KoTtopoe AeficTBylolee oTBepeTHe 00beKTHBA OT-
KPBIBAETCHA IMPH _IOMOUIH CBETO3alllHTHLIX 3aC/JOHOK 3aTBOp4,
HasbiBaeTcd BhIJ € P K K 0. DBbIepxKH NpPoRoIKHTE b-
HOCTBIO MEHBILIE OQHOH CEKYH/bl NMPHHATO HA3EIBATH M O M € H-
TaJdbHBbB MH.

Ipocrefimum dororpapuyeckuM 3aTBOPOM ABJAAETCH OObIU-
Hafd KpblIKa (KOAMAYOK), KOTOPYI0 HAJEBalOT Ha HapyHx-
HYIO 4aCTh OIpaBbl 00BEKTHBA H CHHMAIOT C HEero Ha Bpems Bbl-
JEPIKKH. ‘

CBeToHenpoHumaemMasa Kawmepa B ¢oro-
rpaguuecKoM anmapare CJOYMKHT JAJisl 3alllMThl CBETOUYBCTBH-
TeJILHOH NJeHKHM HJAH MJIACTHHKH OT NonajaHus HA Hee I10CTO-
POHHEro cBeta MoMHMO o6bekTHBa, Kamepa mMoxer GbiTh B BH/IE
NepeBsiHHOrO SIIIHKA, META/JIHYECKOH KOPOOKH WM CKJajbi-
BAIOILErOCsl MeXa H3 KOMKH. '

KanpoBaa pamMkKa dABIMAETCS HEOThEMJEMONl ua-
CThio Kaxjioro ¢oroannapara. OKHO KaApOBOH PaMKH onpese-
JAer GopMar H pasMepsl CHUMKA.

[Tosagu Kazporoil paMKH B KamK/0M thoroannapare umeercs
YCTPOICTBO, KOTOPOE CJAYMKHT A/f 3aKPEIVIEHHS B MJIOCKOCTH
PaMKH CBETO‘-IYBCTBHTEJIBHOﬁ [VIEHKH HJH NMACTHHKH B MOMEHT
thororpapupoaumst. B nuenounsix ¢Qoroannaparax — 310
OTMOJIHPOBAHHAA MeTa/uIHYeCKasa MNJaCTHHKa pasMepoMm HE:
CcKoNbKO GoJibllie KaJpPOBOrO OKHA, M03dJH KOTOPOH HMeoTCA
NPYKHHKH, Gnarofaps 4YeMy OHa MPHMXKHMAET H BhIPAaBHIBACT
IJICHKY.

&

(poroannaparax, paGoTaionluX Ha IVIACTHHKAX WM IJIO-
¢ IJIEHKax, KaJpoBas paMKa OJHOBPEMEHHO SIBJIfeTcd H
ji cTenkoit annapara. Jlist 3akpenviennsi Kaccer u obec-

i CBETOHENPOHHIAEMOCTH B Hell HMEIOTCS ClelHadpHbIE
3AMOK.

paccMaTpuBaeMoii cxeme (cM. puc. 1) ofbekTus ykpen-
i B annapare HeMoABHMKHO, Tak, UTOGbI PAcCTOsHHE OT
J0 [MJIOCKOCTH KaJpOBOH pPaMKH COOTBETCTBOBAJO (h0-
MY PAacCTOSIHHIO IaHHOTO O0bLeKTHEA.
KO annapar BO3MOXKHO HCNOJIb30BATh TONLKO /s (hoTo-
OBAHHSl INPEIMETOB, HAXOJALIHXCA Ha OlpereeH-
*CTOSIHHH, Ha3blBaeMOM B (poTorpaduueckoil npakTuke
ieunoCcThio». Ecam o6bekThl chemMkH  pacmosnoxkent
TO JJIfl TOJYUYEHHSI PE3KUX CHHMKOB OGBEKTHB HEoG-
Ha HEKOTOPYIO BeJNHYHHY BLIABHTaThb BIEpen, T. e.
aTh PacCTOAHHE MEKAY HMM H MJIOCKOCTBIO KaAPOBOi
Hasi sroft e GOMBIIHHCTBO COBPeMEHHbIX (oToar-
B UMEET YCTPONCTBO, 1103BOJSIOIIEE H3MEHSITh I1OI0MKC-
OBEKTHBA. JTO YCTPOICTBO HA3BLIBACTCH MEXAHUIMOM Hi-
Ha peskocmo, WU MexaHusmom oxycupcearus. B nexo-
annapatax HaBOJKa Ha DE3KOCTb OCYIUECTBISIETCH 34
HMKEHHA NepejiHei JuH3b 06bexTHBa. B 3Tom cayuae
eTcA (POKYCHOE paccTosiHHe OOLEKTHBA B COGTBETCTBHIL
HHEM 10 00BEKTa CHEMKH.

0JI€€ TIPOCTAA CHCTEMA HABOAKH HA PE3KOCTh HCIMOJb-
B (oToannaparax, MMEOLIHX MAaTOBOE CTEKJIO, KOTOpoe
JIHBAETCS B KAJIPOBYIO PaAMKY HA MECTO KaCCETHI C nJa-
HIH NMJIEeHKOH.

1€Hb BaXKHBIM yCTPOHCTBOM, NPHMEHAEMBIM NMOYTH BO BCEX
dX, ABJSAETCA BHAOMKHCKAaTenAb, WIH BH3H p,
CIYHCHT 02151 onpejleieHus rpauull dotorpadupyemoro
€ro KOMIIOHOBKH.

OTOANmaparax, He HMEIOIIMX BHAOHCKATE/s, Olpejee-
Il KaJpa npOM3BOJWTCA HENOCPEeJCTBEHHO MO Ma-

" CTeKJ1y, OJHOBpEMEHHO C YCTAHOBKOIl OGBbeKTHBA Ha -

CHMOCTH OT HA3HAYeHHH ChEMKH H I’IIJHMEHHEMI:IX Ma-
COBpEMEHHbBIC (hoTOAannapaThl HMEOT €l Leabll paj
CAbHEIX yCTpOfICTB H ME€XaHH3MOB, KOTOpb[e co3aanT
1e axcnﬂya'rauaomue KayecTBa M B 3HAYMTEJbHOH
NPENENAIOT KOHCTPYKUMIO ¥ 06JacThb NpHUMEHEeHHs




KJIACCHOHKAUHS ¢OTOANIAPATOB

doroannapatsl Ang oGbIUHBIX JIOOHTEILCKHX H npodeccuHo-
HaJbHBEIX CHEMOK B COOTBETCTBHH € NPHMEHAEMBIM HEraTHBHLIM
MAaTepHaNoM NOoApa3jensioTes Ha TpPYNMbL:

1. ®oroannapatel Aas paboThl HA MJIACTHHKAX.

2. doroannaparthl A5 paGoTH Ha POJHKOBOH (KaTylIeuHOl)
ienke wupusoi 60 wm.

3. ®oroannapathl Aas paGoThl Ha nephopPHPOBAHHOH KHHO-
IJieHKe IMHPHHOH 35 M.

4, (otoannapartsl gaf paGoThl HA IJIEHKE HECTaHIAPTHbIX
pasMepoB (HanpuMmep, MHHHATIOpHBIE (pOTOAMNNAPATHI).

[TnacTuHOuHBIE (hoTOANIApATHl Ualle Bcero ObIBAIOT C pasve-
pamu kaapa: 6,5x9, 9x12 u 1318 cu. Bmecro naacrunok
B HEKOTOPHIX M3 HAX MOLYT NMPHUMEHATHLCH TaKKe miockue dop-
MaTHbi€ U posiMKOBbLIe (Kartyuieynnie) naenku. Iocnenuune npen-
BapUTEJBHO A0V HEI ORITH 3aPSHKEHBl B CIEIHANBHYIO KacceTy
(apanrtep), UMEIOILYIO OZHHAKOBBIE C KAMEPOH PHCOETHHHTE b-
HBI® Pa3Mepol,

dopmater kaapa oroannaparos 1Jist padoThl HA POJHKOBOI
(kaTyieyHoi) nueHke mwupuHoi 60 mm GuiBaloT: 6 X9, 6 X6 1
4,5 %6 cm. '

dotoannapartel 415 paboThl HA CTaHZAPTHOH nephopHpoBaH-
HOH KMHOTJIEHKE IHPHHON 35 MM B MOC/IeHEee BPeMs sIBJISIOTCH
Haubosee pacnpocTpaHeHHbIMK. 3a HeGoJsbiIol opmaTr Kaapa
(8 GoablInHCTBE c/yyaeB 24 X 36 mm) HX NMPHHATO Ha3bIBATh
MadohopMaTHB MH.

Poroannapathl MOXKHO TakKe pasinyaTh H Mo APyruM mpH-
3HAKaM:

Mo THNY KaMmepel (KecTKoH KOHCTPYKUIHH WIH CKIag-
Hble);

M0 CHCTEME HaBOAKH HA pEe3KOCTb H IpHeMaM CheMKH
((pororpadupoBante ¢ pyk WM co LuTarHBa).

doToannapaTtel KeCTKOW KOHCTPYKuMK. Y ecTKas KOHCTPYK-
usl KaMep (HeCK/aAblBAIOMIUXCSl) B HACTOALLEE BPeMs B OCHOB-
HOM npumeHsiercss B majodopmatHelx doroannaparax, ume-
IOWHX HeOosILLION (opMaT Kajpa, u pexe B annaparax, pado-
TAOUIUX HA KaTylleuHoil njenke mupuuoi 60 mm.

Ha xamepHoli uactn qotoannapata »ecTkoil KOHCTPYKIIHH
(kopmyce) pacno/oKeHsl Bee MeXaHH3Mbl M OPTaHbl Y IPaBACH s,
OB6bexTHB MOMKET GBITh KaK TOCTOS HHO Y KPEIJIeHHBIM B Kamepe,
TaK H CheMHBIM. B nocnegnem ciyyae kamepa HMeeT Crelualb-
HOE [0CAJIOYHOE THE3[0, KOTOpOe JomyckaeT GhICTPYIo cMeHy
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obnexTHBoB. Haponka ma peskocts NPOH3BOAUTCA C MOMO-
U1bIO YEPBAUHOH ONPABL HITH NepeMelienneM (OTBHHYHBAHUEM)
nepeiHel JnnH3bl obbektuBa. K ¢oroannaparam, wumeonium
HECTKYIO KOHCTPYKIHIO KOpIyca, oTHOCATCS: «30pKHii» (Bcex
mozednei), «Knepy, «/Tio6utenny, «Crapt H T. X.

CkiagHble «yHuBepcanbHbie» (oTOANNAPATH NPHMEHAIOTCS
A1 CAMbIX Pa3HOOGPA3HBIX CBHEMOK KK C PYK, TaK H CO [ITa-
THBA. OHH“Hp HCITOCOG/IEHBI V15t pAaGOTHI HA MNACTHHKAX, TJIOCKOM
quMaTHOl;i IVIEHKE M, OpPH HaJHYHH CHeHAIbHBIX Kaccer, Ha
POJIHKOBOIT TITEHKe,

Kopnye annapara npeacrasiasger cofoft KopoGKy, H3rOTOB-
JICHHYIO U3 MeTaJina, nepeBa WJM muacrMacchl. [lepemnsis, or-
KPbLIBAIOIAACA KPHILIKA .(PHKCHPYeTCst B paGoueM MoJoMKEeHHH
pacropkaMu ¢ npyxuuamu (puc. 2). Ha BuyTpenneii cropone

Puc. 2. Cxema «yHuBepcanbuoro» dotoannapara:

I — xopnyc, 2 — nepefusAs KphiWIKa Kopnyca, § — pacnopka,
4 — OGBEKTHB, § — 3aTBOP, 6 — HanpaBAgfONIHE MOJO3KH,
7 — IIKana paccTofHAM, 8§ — roNoBKka ¢ HAKATKON MexaHnama
BBIIBIDKCHESA OGBeKTHRA (Kpemasbepel), 9 — roJOBKAa BHHTA
FOPH3OHTAJBHOTO CMEleHHA O6beKkTupa, [0 — OOBEKTHBHAH
cToflka, I/ — ronoBKa BHHTA BEPTHKAJBHOTO CMEIeHHA OGheK-
THBa, |2 — O6BeKTHBHAT ROCKa, 13 — yposedb, I4 — 3ep-
KaJabHplfi BHIOHCKATENb, [§ — Mex

KPBHIIIKH YKPen/JeHsl Hanpasisioulle MnoJo3KH, M0 KOTOPHIM
ABHMKETCS KapeTka ¢ oObeKTHBHOI cTofiKoil. OOBEeKTHB, ycTa-
HOBJIEHHBIH B ClelHaJbLHOM THE3Je, MOMKET IepPeMElaThCs Mo
BEDTHKA/JIH H TOPH3OHTAJIM B IVIOCKOCTH, NEpPHeHIHKYJIsIPHOH
€ro ontuueckoil ocu. Kokanwlil mex, CayKallui CBeTOHenpo-
HIIlaeMoil KamepoH, uMeer ABOHHOE, a HHOrLA U TPOHHOE pa-
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cTskeniie. 3aaHsns cTeHKa Kopnyca ofopyfoBaHa yCTPOHCTBOM
(nassl ¢ 3aMKOM) JIA 3aKpenJieHus: KacCeT H PAMKH C MaToBbIM
creknoM. [loutn Bce coppeMeHHbie MOAENH «YyHHBEPCATbLHBEIX»
annaparos M03BOJSIOT IPOH3BOJAUTL OLICTPYIO YCTAHOBKY CMEH-
HbIX OOBLEKTHBOB C PasAHYHLIMH (OKYCHBIMH DacCTOSHHSAMH.
Hagozika na pe3skocts mpou3BoAHTCSH HEMOCPENCTBEHHO MO Ma-
TOBOMY CTEKJY, IIKaJle paccTos HHil, a B HanboJ1ee COBEPIIeHHRIX
MOJe/IAX Kamep H C NOMOIIbI0 JaJbHOMEPA, CONMPSIKEHHOro C
BbIABHKEHHEM OGLEKTHBA. :
K «yHuBepcanbHbiM» CKIATHBIM (poTOANNApaTaM MpUHALJIe-
M HT BBIMYCKABIIHMiiCA B loBoentoe Bpemst «Potokop Ne 1».
Kaann-kamepnt npepcrasasior coboil Tpynny annaparos,
paccuuTaHHBIX I1aBHBIM ofpasoMm Ans ¢oTorpadpupopanus ¢
pyk. Bmecro mapuupHO
VKpenIeHHoif  OTKHABI-
BatoIleficsd KPHIIKH C 00b-
€KTHBHOH  CTOMKOH B
Kjiann-kamMepe O0OBEKTHB
YCTAHOBJIEH Ha TepeaHei
JIOCKE, KOTOopas COeIHHS-
ercsi ¢ KOpnycoM MpH no-
MOLILH pacrnopok (pHe. 3).
Takoe ycTpoHcTBO M03BO-
JsieT 6bICTPO, OJHUM JBH-
JEHHeM PYKH NPHBOAHTH
annapar B pa6odee co-
ctosnue, B Hacrosulee
Bpems HauGoJiee ynorpe-
Puc” 8. Cxema kaamn-kaveps: GuTeJIbHBIM ABageTCs pop-
1 — xopmyc, 2 — mepeanas pocka, § — oGbeks MdAT 6,5><9 cM. KaMepb!
man xHohKa sarmopa, 7  sasognan ronos. OOBIYHO KOHCTPYHPYIOTCH
xa saTeopa, 8 — manbuoMep, § — pugouckatens JJ1s paGOTHl HA MMJIACTHH-
kax. Ognako B KauecTse
HEraTHBHOTO MaTepHaja B HUX Yallle BCEro MCIOJb3yeTcs Poiu-
KOBas MJeHKa WupuHoi 60 ma, KoTopas npexBapuTe/]BHO 3a-
psizkaercsi B POJHKOBYIO Kaccery. HaBonka na peskocTs B Kaanm-
Kamepax NpoH3BOAHUTCA MO NANLHOMEPY H IIKa/e BhiABHAKEHHEM

Cknajnple niaeHouHble (OTOANNAPATH! MO BHELIHEMY BIIY
HANOMHHAIOT «y HHBEPCaJbHBIE». O}IHHKO Mo cBoei KOHCTPYKTHB-

~ HOi CXxeMe ¥ JIeHCTBHIO MEXaHH3Ma Pacnopok HX CKOPeH MOXKHO

Ha3BaTb BHAOM3MEHEHHLIMH Kjanm-kamepamu. Tag ke Kak u
NOCN€HHe, OHH B OCHOBHOM npucnocobnens s dororpadu-
POBaHHA C PYK.

Baaropaps ocoGoil cucTeve pnivaros M Pacrnopok npu Ha-
JKATHH KHONKH-3aMKa OJIHOBPEMEHHO C OTKPLITHEM KPBLIIKH Me-
Penusas Jocka ¢ oObeKTHBOM aBTOMATHUECKH NPHHHMAET HEos-
XoluMoe 3aduxcupoBaHHOe nonoxenue (puc. 4). HaBojka ua
PE3KOCTb B 3THX Kamepax
NPOU3BOAUTCA C TOMOIILbIO
OTBHHYHBAIOILENCSA nepepnei
JTHH3Bl 00BEKTHBA HITH BbIBH-
JKEHHEM YeDBAYHOH ONpaBHI.
CKa1ajHbIe NuIeHouHble (oTo-
anmapartel BecbMa  pasHo-
-o6pasubl. BonbmuHcTBO M3
HHX HMEeT JaibHOMEpHI,
COMNPSAKEHHBIE C MEXaHH3MOM
OKYCHPOBKH, U TEJECKOMH-
yeckue Bugouckarenu. Hau-
Gonee pacnpocrpanen dop-
Mat 69 cm, pexe6x6 un
4,5%x6 c¢cm. Taxoro Tunma
annaparts! ObIBAIOT H MaJjo- .
(bopma'rm:;e (24 %36  mm), Pue. 4. Ci(lgg:-[: ;&zzjﬁégo n1eHoY-
paccuntanHele Ha  35-mm E
KuHonyienky. K cknafubiM  niieHounniM  doroanmapatam
npunagnexar:  «MockBa-2», «MockBa-4» u «MockBa-5».

LitaTusHbie hoTokameps npecTasasior coGoil rpynny niaa-
CTHHOUYHBIX CK/IaJHbIX hoTOannaparos ¢ opmarom kaapa 13 18
H 18324 cm*. Sro annaparsl npodeccHOHANBLHONO THIA, TPH-
enocoGeHHbIe /11 paGoThl co wraThBa. Yaule BCero ux npuMe-
HAIOT 11 (oTorpadupoBaHHs MOPTPETOB, IPYIN, PATHUHBIX
TEXHHYECKHX CBEMOK, /ISl PenpoAyLHpoBaHus Kpynuodopmar-

HBIX uepTexkeil, kapt u 7. n. Kopnye kamepnl usrotop/sierca ua
W HPOYHOro NOJHPOBAHHOTO JIEPEBA H COCTOMT H3 TPEX OCHOBHbLIX
‘UACTeHl: OCHOBAHMA (HHXKHEH JOCKH), nepegHeil CTeHKH W 3aj-
Hel MOJBMXKHOI CTEHKH (pHC. 5).

pacnopok 0co60H KOHCTPYKIHH WIH C MOMOMIbIO YEpPBAYHONH
onpassl 06beKTHBA. Kameph MOryT HMETh KaK IITOP HO-I1eJIeBO#
3aTBOP, CMOHTHDOBAHHLII B KOpmyce, TaK H IEHTPabHbI,
YKPENJIeHHbIH HA MepelHeil noABMKHON JOCKe.

B CCCP swminyckanucs xnanm-kamepsl «Pemoprep» u «Ty-

puct» ¢ opmaTamu Kaapos 6,53 9 ca. * Berpewaiotea witatususie Gotokavepnl ¢ dopmatom Kagpa 30340 car.
8 e . 9

! _f:@




Ha 06LeKTHBHOH JOCKE NepefHell CTeHKH KaMmephl YKperns-
€Tcs KOMbLlo, B KOTOpOe BBepThiBaercss oGbexTHB. Baaromaps
yCTPOMCTBY H3 JIBYX IOX-
BIJKHEIX DPAMOK €ro MOMHO
CBWraTh BBepX, BHH3 H B
CTOPOHHL.

TloMuMO BepTHKAABLHOTO
W TOPH3OHTAJNBHOIO CMelle-
HAA OOBEKTHBA B KaMmepe
AMEETCH TAKKe YCTPOHCTBO
I YKJOHOB  KAaCCeTHOH
yacTH (3amgHell CTEHKH) IO
rOPH30HTANBHOIl H BEPTH-
KaJbHOH ocsiM. YKJOHBI HE-
OOXONMMBEL 7151 YCTPAHEHHS
TIEPCMEKTHBHBIX HCKaMKEHUi
H BHPABHHBAHHA PE3KOCTH
NpH apPXHTEKTYPHBIX CHEM-
Kax HpenpoayKuusx (puc.6).

HaBogka Ha peskocTh
OCYLILECTBJSIETCSA [0 MaTOBCH

Puc. 5. lllTaTHBHAs Kamepa:

I — ochopanie (HIXKHEAS [0CKa), 2 —
nepemssi CTeHKa, 3 — B8ajHAA CTeHKa,
4 — roJIOBKA MeXanHsMa TepeMellCHHA
aapHeil CTeHKH (HABOJAKAa Ha Pe3KOCTh),
5 — obbeKTHBHAS JOCKA CbeMHas, 6 —
nepejBHXKHAA AOCKA, 7 — BHHT, 3aKpenJs-
jonuil  JOCKY, 8 — MepeiBHIKHAas [ocKa
B TrOpPH30HTANBLHOM HAMpaBJeHud, 9 —

EHHT, 3aKpenisioniui JnocKy

My CTEKNy MepeMelieHHeM
3ajiHell CTeHKHM [10 Hanpas-
JSIOILEM  TI0JI03KaM €  Mo-
MOImBIO KpeMaabepel. Mex
KaMepsl HMeeT JBOHHOE HIIH
TPOIHOE pAaCTsKEeHue, uTO
NO3BOJISET NPOU3BOJNTE ¢
cheMky B Macmirabe 1:1 u
J\aKe C yBeJHICHHEM.
[lITaTHBHBIE KaMEphl, KaK ¢
NpaBmiIo, HE HMEIOT HH 34at- /
BOpa, HU BujoHcKarens. Brr-
JepiKKa NPOH3BOJHUTCA CHA-
THEM ¢ 0GBEKTHBA U HaJeBa-
HHEM HA Hero Kpenuku. s
MOMEHTAJbHBIX  BBIIEPIKEK
MOXKeT OnIThb NPUMEHEH cIie-
HMaJdbHbIA [ITOPHLIH 3aTBOp,
ycTaHaBJuBaemMblii Ha BpeMs
cheMkn Ha o6nextae. B CCCP
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Puc. 6. Ycrpo#ictso sagned CTeHKH
IITATHBHOH KaMephi:

1 4 8 — rafiga ¢ wakaTkol H TOJOBKA C
HakaTko#, 2 — syGuartas pefika, § — BHNT
¢ HAKaTKON AJIA 3aKpennenns saguel cren-
KM TpH ee HaKJOHaX, 4 — 3aMOK Saxperl-
JIeHHs pAMKH C MaroBLIM CTeKJIOM, § —
8aMOK 3aKperJielHf BHYTpenuedl paMxH
MA4TOBOTO CTeKJld, 6§ — BHYTDEHHSA paMKa
C MATOBBIM CTEKJIOM, 7 — KacceTHafl paMKa

| I3TOTaBJIHBAIOTCS IUTATHBHBIE KAMEDH! JABYX :
1318 u «DK 183 24», T e O
- 3epxankHple (oTOANNApaTHl OTIHUAIOTCA HATMYHEM B KOH-
CTPYKIIHH KaMephl IIJIOCKOTO 3epKa/ia, stBITIOMErocs: OCHOBHBIM
~ 5/IEMEHTOM CHCTEMbl HABOJAKH HA PE3KOCTh W BH3HPOBAHMS.
[Ipunuunuanchas cxema paGoTel 3epKaIbHOTO amnmapara
BAKJIOUACTCH B CAELYIOUIEM: B CBETOHENPOHHIAeMOl Kamepe
Ha MYTH CBETOBBIX JIy4YeH, HAYIIHX OT 00BEKTHBA K MIOCKOCTH

. KajpoBoil PaMKi B MOMEHT BH3HDOBAHHS H HABOJKH Ha pe3-

Puc.

7. Cxema 3epKausHoro $oTo-
annapara:

d — ofbexTiB, 2 — 3epkano, & — MaTOBOE
CTRKJO, 4 — NJeHKa

Pue. 8. Onruueckas cxema sep-
KaJbHOro (joToanmapara c menra-
IIPH3MOH !

I — o6 beKTHB, 2—3epKano, J—KoJJeK-

THBHAA JIHH3A ¢ HHKHel MaTuposannoil

TIJIOCKOCTBIO (MATOBOE CTEKJI0), 4—Kphi -

meofpasnag NeHTanpusMa, 5— oKynap

(cHeTema uH3), 6 — nuenka (kagposoe
OKHO)

KOCTb MOJl yraoM 45° K ONTHYECKOH OCH 0GBEKTHBA, YCTAHAB-
JIUBAETCS 3EepKa/lo, OTpaxKaloniee Jyud HA MaToOBO€ CTeKJIO,
pacnonoxenHoe B BepXHeH uacTH Kamepsl (puc. 7,a).

B MoMenT cheMKH 3epKano cnenHamTbHbIM MEXaHH3MOM MOJi-
HUMAETCH KBEPXY, 3aKpbiBaer colofi MaTOBOE CTEKJI0 H OXHO-
BPEMEHHO OTKPbIBAET AOCTYI Jy4aM, HAVIIHM OT 00BLEKTHBA K
IJIOCKOCTH IVIEHKH WM IJACTHHKH (puc. 7, 6).

HcnonbsoBanue 3epkana jaer BO3MOMKHOCTH OMPefENsiTh
Tpanuusl hororpagupyemMoro Kaapa u peskocTh BIVIOTH [0 Ca-
MOTO MOMEHTAa CheMKH, Ge3 3aMeHBl MATOBOTO CTeKJa KACCeToll,
KaK 370 Jlesiaetcst B 0ObIYHLIX (hoToannaparax.

[lonyuenne 3epkanbuoro wuzoGpasenus (nepeBepHyTOro
ClleBa Hanpaso), HaOJIOAAEMOTO HA MATOBOM CTEKJe, 4 TAKKE
HEOOXO0MMOCT CBEMKH C YPOBHS TPy HEPEAKO CO3AAIOT psz

-Heyno6CeTB.
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"~ C neabio YAYUYLIEHHS CHCTEMbl B COBPEMEHHBIX MOJE/sAX

Kamep CBepXy MaTOBOIO CTEK/a YCTaHAB/IHBAETCS K P Bl UI €-
o6pasHas mnNeHTanmpusMma OnTuyecKas cxema B
5TOM cyyae nprHoGperaer caenyiouuii Bu (puc. 8). M3 pucynxa
§CHO, YTO OpPH BBEJEHHH B CHCTEMY INEHTanpH3MBl C JIYIOH
naobpaxkenne, HaG/I01aemMoe B OKyJIsip, — NPsIMOe H YBETHIeH-
Hoe, a annapar BO BPeMsl ChbeMKH HAXOJMTCs HAa YpOBHE IJas.
IlenranpuaMoil ¢ aynoil CHaGkKaloTCs 3epKalbHbIE Maﬂoqoopu-
martubie (Qoroanmaparel, paboTaioniue Ha nepopHpPOBAHHOH
KHHOMJEHKE MIHPHHOH 35 M.

Ilpu ycTaHoBKe Kajpa no MatoBOMY CTEKay, B ciydae Ju-
adparMupoBaHns OOBEKTHBA® /sl yBeNUUeHHUs TVyGHHbI pes-
KOCTH, COOTBETCTBEHHO NOHHMKAeTcs OCTpoTa (OKYyCHPOBKH H
najgaeT OCBEHIEHHOCTh HabmiojaeMoro usoGpamenusa. ITOT
HEJIOCTATOK HMEET MeCTO H B 3epkanbHbix (oroannaparax. s
ero yCTpaHeHHs] HOBEHINHE MOJEJH 3epPKaJbHBIX annaparoB
cHabxaoTcs o0BEKTHBAMH B onpaBe oco60i KOHCTPYKILHH.

B nacrosiimee Bpemsi paspaGoTaHel OOBEKTHBLI C «I1 P Hl-
rapumei» i«Haxk UHMHOH»JHadparmamH.

Tlonb3ysick 06BHEKTHBOM NEPBOro THIA, MOXKHO, NpEABapH-
TeJIbHO YCTAHOBHB 110 LIKaJIe TpeGyeMyIo I CheMKH ,un%(i)par-
MY, NPOH3BOAHTDH HABOJKY Ha PE€3KOCTb IPH MOJHOM JI€HCTBY-
JOMIEM OTBEpPCTHH. 3aKpbiTHe AuadparMel O YCTaHOBJIEHHOTO
3HauYeHHs NPOHCXOAHT aBTOMATHYECKH IIPDH HAXKaTHH Ha cny-
CKOBYIO KHONKY 3arBopa.

[lpu HaNWUYUK B annapare o6bHEKTHBA C «HAXKMUMHOM» Auad-
parmoii HaBOAKa Ha PE3KOCTH MOMKET NPOH3BOJHTHLCA HE TONbKO
NpH MOJTHOM OTBEPCTHH, HO H ¢ TOH JAHa(parmMol, KoTopas Tpe-
fyercs AnA ChEMKH.

B stom ciayuae oOBEKTHB YKpeIisieTcsi B KaMepe TakHM
obpa3oM, UTO CNyCKOBasi KHOMKa 3aTBopa siBAseTcs Kak Owl
NPOJOJKEHHEM KHOMKH YCTPOHCTBA, 3aKphIBAIOLLEro guagdpar-
My nepej MoMeHTOM cbeMKH. [Ipn HaxkaTHH KHONKH 06LEeKTHBA
NOC/Ae0BAaTENLHO MPOHCXOANT 3aKpuiBaHue auadparMel A0
32/laHHO BETHYHMHBI H B KOHILE HaXKaTH — CITyCK 3aTBOpPa.

B nocneanee BpEMs C NOsBAEHHEM 3THX HOBHIX YCTDOICTB,
YCTPaHAIOUIHX IJIaBHbBIE HEJOCTATKH CHCTEMBI, 3epKaJjbHele (o-
TOAMNMNaparsl NPUMEHAIOTCS BCe IHPe H [IMpe A/ CaMBIX pasHo-
06pasHbIX CHEMOK, KaK C PYK, TaK H €O 1iTaTuBa. K 3epkanbHbiM
(horoannaparam npuHapaexar: «3emur», «Crapt u «Camom.

o ,D;Ha(pparmnpoaanne — YyMenblleHHe AeHACTBYIOLLErO
o0bexTHBa. [losbsosanne muapparmoli cm. ma crp. 149,
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. Teb, HMEIOMHIT MEXaHHU3M HABOAKH HA

- BHIOHCKATEeNIA — CONPAKEHBI, H HaBOJ -

JAByX00 beKTHBHbIE 3ePKANbHBIE (poToanmapaTel cocrasisaioT
- 0Co0y10 KOHCTPYKTHBHYIO rpynny. Kak npasuio, dopmar

. Kajpa stux oroannaparos 66 cu. Kopnyc annapara umeer
- {popMy BBHICOKOH MPAMOYTO/IbHON KOPOGKH, KOTOpasi repero-

pOXKEHa HA JBE CAMOCTOATENbHBIE KaMepsl (pHc. 9).
Hikusiss nmonoBHHa KopoGKu ABSIETCH OOBIYHBIM SILHIHEIM

QoroannapaToM, a BePXHAS MPEeLCTABATET COGON ycosep-
INEHCTBOBAHHBIH 3epKaJIbelﬁ BHIOOHCKA-

PE3KOCTh.
OGa 006beKTHBA — CHEMOUHLIT W

K& Ha pe3KoCTh OOBLEKTHBA BHIOHCKATE-
A U OObeKTHBA CBHEMOYHOI KaMmephl
HNPOHCXONHT OJHOBPEMEHHO.

Hna obecrieyenns Gojee Tounol u
OCTpoit OKYCHPOBKH OGBEKTHE BHJO-
HCKaTeJisi HMEET CBETOCHY 3HAYHTEILHO
GO/ILLIYIO, YeM CHEMOUHBIH OGBEKTIHB.

- Onpepenenne rpanun  ororpadn-
PYyeMOro Kajapa H3-3a CMEILEHHS OITH-
YECKHX oceli 06BEKTHBOB 110 OTHOILSHHIO

Puc. 9. Cxema 1B yxo6b-

APYT K APYTY MPH CbEMKE HA GIHIKHX
paccrosHusX (Napananake) y annapato
3TOfi rpynnsl GyJAeT MeHee TOUHBIM, yem

eKTHBHOTrO(oTOANNAapara

(boroannapar  «/TioGu-
Teby):

I — cvemounnfi  oGBEKTHE,

2 — O0LEeKTHB BHAOHCKaTes
as, 8 — sepkajo, 4 —
ycraHoBo4YHas Jiyna, 5 —
JIHH3a BAAOHCKATENSA (COOH-
patenbHas), 6 — MJieHkKa

3TO HMEET MECTO Y 3€pKajbHBIX OfHO-
O0LEKTHBHBIX (hOTOANNapaTos. ,

IlByxo6bekTuBHEIe  doToannaparsl
Guaarojiaps CBoeH KOHCTPYKTHBHOM Npoc-
TOTE MHPOKO NPHMEHSAIOTCA B JIOOKTeNbCKOI OpakTuke. THmHY-
HBIM MPENCTABHTENEM JBYX06bEKTHBHOrO (poToannapara sis-
agercs «/Iio6uTeNb».

Crepeockonuueckne (oroannapatel NperHA3HAYAOTCA IS
OJLHOBDEMEHHOH CHEMKH [IBYX OT/AE/bHBLIX H306paMKeHHil 0IHOro
H TOTO K€ MpeJMera ¢ ABYX TOYEK 3pPeHHs.

Takoe ¢ororpapuposanne HasbiBaercs c T e peocwse M-
KO#, a MonyuyeHHbe CNAPEeHHBIE CHHMKH — CT e p €0 I a-
p o ii.

OTnevataHHast HAa NO3UTHBHOI IJICHKE HIH bymare crepeo-

- lapa ycTaHaBIHBAETCA B CTEPEOCKOI, MpeAcTaB/Isaouuil co0oi

HEC/IOXHBIH NPHGOP M3 JABYX JIHH3 H PaMKH H IO3BOJSIIOLLHIT
BH/IETH COOTBETCTRYIOUIHE H306PaMKEHHSI IPABbIM H JI€BBIM IJ14-

- 80M pasjiesbHo.
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Tlps paceMaTpHBAHHH B cTepeocKone JiBa CHHMKA CTEpeo-
napsl CMBAIOTCA B ONHH OOLIHHA CHHMOK, B KOTOPOM u3obpa-
3KaeMble MPeAMETh KaXyTcsl, KaK H B IeHCTBUTENBHOCTH, TPEX~
MepHBIMH (00BEMHBIMH), & TAKIKE PACTIONOKeHHBIMU B IPOCTPAH-
crBe (B TAyOHHY).

B nacrosiiee Bpems crepeooToannaparsl BbITYCKAOTCS A5
paboTsl Ha 35-MA KHHOIUIEHKE H POIHKOBOI [VIEHKE LIHPHHOH

Puc. 10. Cxema crepeockonuueckoro ¢oToannapara:

1 u la — cheéMOuHble OGBLEKTHBH, 2 M 2a — 3aTBODH, Jd—
KajapoBOe OKHO, 4 — MPIMKHMHAA TJAacTHHKA C NPYXHHKaMH,

5 — mJleHka, 6 — Kaccera, 7 — npHeMHas Karymka, 8- :
BaAHK, 9 — Meperopoaxa

60 mm. HauGosee pacnpocrpanensl opmats: 2423, 2430
u 6060 Am.

Kopnyc crepeockonuueckoro goroannapara o0buHO Tpej-
crapaser coGoil yLIuHeHHYI0 of6rekaemoii (opMbl KOpoOKY,
B KOTOPOﬁ MOoC/IEA0BATENIBHO PACHOJNOAKEHbI JBE CaMOCTOATEb-

(puc. 10). Ha 06BexTHBHOI J0CKE rOPH3OHTANBHO YK PeNIAI0TCS
JiBa COBEpLIEHHO OJHHAKOBHIX O0bEKTHBAa, KOTOPLIE HMEIOT
ofuil MEXaHH3M HABOAKH HA pe3KoCThb. Paccrosnue Mexay
HX ONTHYECKMMH OCAMH (cTepeobasmc) uauie Bcero OblBaer
63—65 MM, 4TO COOTBETCTBY €T PACCTOS HHIO MEHKY ONTHYECKHMH
OCAMH XPYCTaJIHKOB MPaBOro u JI€BOro Ivasa yenoBeka, 3at-
 BOp CTepeoKaMepsl HEe3aBHCHMO OT €0 THNA KOHCTPYHpyercs
TakHM o0pasoM, 4TO NPH JI0GOH BBIIEPIKKE SKCIOHHPOBAHHE
TNPAaBOro H JIEBOTO KaJAPOB NPOUCXOAMT CTPOrO GIHOBPEMEHHO.
Crepeooroannaparsi npuMensiores s PasiHYHOrO BHAA
HayuHbIX W TEXHHYECKHX CBHEMOK, a TAKXKe B JHOOHTeJILCKOM
pororpapun. K crepeodoroannaparam npunainexut doroarn-
napat «CnyTHHKY.

H .

Hbl€ CBETOHEHNPOHHIAEMbIE KaMepsl M KaJpoBble pPaMKH -

MEXAHU3MbI U ¥3Jibl

POTOrPAPHYECKHE 3ATBOPBI H HX THIIbI

- 3arBophl, yCTaHABAHBaeMble Ha CoBpemMeHHpIX (hororpadu-
HECKHX anmaparax, [03BOAAIT NPOU3BOLHTH ABTOMATHYECKH
6O/b1I0H TOYHOCTBIO LEBIH PSIZi MOMEHTAJIbHBIX BBIIEPIKEK U
IIEPAKKH, PEryJHDYeMble HaXKaTHEM CIYCKOBOH KHOMKH HJH
qara «oT pyKH».
3arBop SBIAETCS OCHOBHBIM MeXaHH3MOM (otorpaguye-
Oro annapara u nocje CbeMoYHOro 06beKTHBa, HAPAAY € Npo-
HMH BEChbMa HEMHOTHMH 3JIEMEHTAMH, TpeNonpenensieT Kaue-
BO CHEMKH H BO3MOZKHOCTH HCNOJIL30OBAHHS anmapara.
* DororpaduueCKHMH H IKCILIYATAHOHHBIMH TOKA3aTeNSMH
dTBOPOB, KOTOPEIE XaDAKTEPH3YIOT HX JOCTOMHCTBA M HENO-
TATKH, SIBJASIOTCH!
1) ontTnueckuit Koa(puLHERT Mo/IE3HOrO AelicTBHS 34TBOpa;
2) CTenenb HCKAXKEHHs H300paxeHus Ha POTOCHUMKE B pe-
yIkTare paGoThl 3aTBOpa;
. 3) TOYHOCTb IaBa@MBIX 3aTBOPOM BHIJIEPIKEK H JHANA30H HX
PETyIHPOBKH; .
4) HajexHOCTH paGoThl 3aTBOPA B PA3THUHBIX YCJIOBHAX
HEMKH.
KopoTko nosicHHM, 4TO TAKOE ONTHYECKHIl KO3(pHILHEHT
" MOJIE3HOr0 JelcTBHS,
. JlioGoit 3aTBop, KakKoi 6bl KOHCTPYKIHH OH HH GbLJ, HE OT-
| KpbiBaeT JefiCTBYIONEro OTBEPCTHSI 0GHEKTHBA MTHOBEHHO, a
€0yeT Ha 3TO ONpPEeJeNEeHHOTO, XOTS M OUEHb HEeNpONOJIK H-
(bHOTO BpemeHH. TOYHO TaK e TpeGyercst Kakoe-To BpeMs
Ha ero sakpeiTHe. CliefoBaTe/bHO, B TEYEHHE BCEro LHKJA
- Pabotsl 3aTBOpa TOMBKO YAacCTh BPEMEHH AEHCTBYIOWIEE OTBED-
'CTHE 0GheKTHBA OCTAGTCs NOJHOCTHIO OTKPHITEIM. TakuM o6pa-
80M, paboTy 3aTBOPA MOXKHO PA3AENHTh HA TPH (Passi:
- 1) dasa orkpuiBaHHs 1efiCTBYIONIEr0 OTBEPCTHST 06HEKTHBA;
~ 2) asa noIHOTO OTKPHITHS JA€HCTBYIONIEro OTBEPCTHSA;
3) (hasa sakpeiBaHHS, T. €. BPEMs OT HAYAAA YMEHBLICHHS
HCTBYIOIETO OTBEPCTHS 0 €0 MOMHOTO 3aKPHITHS.
Hem Menbure BpeMeHH B TEYeHHE IaHHOH BbIIEPHKKH Vider
d OTKPLIBAHHE H 3aKphiBaHHE IEHCTBYIOMIEr0 OTBEPCTHA 00h-
‘€KTHBa, Tem Gosee NPONOMKHTENBHOE BpeMsi OHO GyJer mosi-
" HOCTBIO OTKPLITO H TeM GoJibluee KOJMYECTBO CBETA 34 TOT K€
' CaMbiii O0Tpe3sok BpeMeHH Npojiler uepes oOLEKTHB H [ONHEE
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Gyzer menonb3opana ero cserocraa. Ha puc. 11 msobpaxena
cxema paGoThl 3aTBOpa: 1/n CeK.— NMPOAOKHTENBHOCTL Bhi-
ZepikKH, @ — (asa OTKpPLIBAHHA JEHCTBYIOIIETO OTBEPCTHI,
b — (hasa MONHOTO OTKPHLITHA M ¢ — (hasa 3aKpbIBAHHA.
Ec/iu mo ocH aGCIuce OTI0XKHTL BpeMsi JaHHOH BHIIEPKKH,
a 10 OCH OPAMHAT COOTBETCTBYIOIIHE JAHHLIM MOMEHTaMm IIO-
magn AEHCTBYIOIEro OTBEPCTHS OOBLEKTHBA, TO Mbl NOTYYHM
KPUBYIO XapaKTepHCTHKH paGoTsl 3aTBopa (puC. 12). ;
B cayuae «uaeanbHOro» 3aTBopa, T. €. TAaKoro, KOTOPEIH Gl
MIHOBEHHO OTKPBIBAJICH H TaK:Ke MPCHOBEHHO 3aKphiBajcd, 3T4
KpuBas coBrmana Obl C NpPsAMbIMH,
COCTABJSIIOUHMH NPSAMOYTONBHHK
odabec, HO Takoro 3aTBOpa HE MO-
XKeT OrITh, 8 MOSTOMY KpHBas NpH-
: l MEeT KaKoH-To Apyrofi BHJ, Hampu-
* - mep oabe.

7. [ 1

— 7o cer,
Puc 11. Cxema paGoTsi 3aTBopa: [Tpu MrHOBEHHOM OTKPHITHH H
d — auamerp oTkpupaevoro oteep-  3AKPBITHH 3aTBopa KOJIHYECTBO
X cBeta Ge10 6Bl NPOMOPLHOHANBHO
niomain odec=P. B nannom cay-
yae OHO MPONOPUHOHANLHO muowagu oabe=Q.
OTHOWEHHe KOJHYECTBA CBeTa, MPOMEJIero 3a BCE BpeMs
JeficTBAsI 3aTBOPA, K TOMY KOJHYECTBY €ro, KOTOPOE Moo Gul
NPOHATH Yepes «HeajbHbli» 3aTBOP B TOT Ke POMEXYTOK Bpe-
MEHH, H Ofpejenser onTHYeCKHil Ko HUIIHERT NOIe3HOr0 Jei-
cTBus 3aTBopa (k.n.4.). [1pu npocteix opmax oteepcThst, o6pa-
8YEMOr0 OTKDLITHEM CBETO3AIIHTHBLIX 3aCJOHOK, €ro Jerko
MOXKHO BBIYHCIMTH (HAanpumep, K.MLJA. IITOPHBIX 3aTBOPOB)
HJIW HallTH SKCIMEPHMEHTANbHBIM MyTeM, YTO Yalle BCEro H Je-
JIaeTcs NPH ONpPEeNeNeHnH K. .. LeHTPaNbHEIX 3aTBOPOB, HMEIO-
IIHX CAOXKHYIO KOHODHIYpalui0 CBETO3AUIUTHLIX 33CIOHOK.
IToutn Bce ¢oTorpaduueckne 3aTBOPH HE3aBHCHMO OT HX
" KOHCTPYKIHH HMEIOT CHeluajbHble pPeryJsiTophi, € IOMOLLbIO
KOTOPbIX BO3MOXKHO yCTaHaBi1HBaTL Tpebyemyio npu ¢oro-
-ChEMKaX BbIIEPIKKY.
KOHCTPYKTHBHO 3TH peryJisiTopsl BHINOJHEHB B BHJE JHCKA
HJIM KOJIbIIA C HAHECEHHOH HAa HHUX IIKAaJIOH.
MowmenTanbHEe BHACPKKH, NpEeACTaBasiomue co0ol AoIH
CeKyHJbl, Hanpumep '/, '/ '/ !/  cek.H T. A., Ha HMKanax
0603HaYaoTCa Kak lensie ugcaa — 2, 5, 10, 25 u T. 1. H 3a1n-
BalOTCsl uepHOi Kpackoii *. Eciu 3aTBop HMeeT aBToMarHye-

T R
~ * Korpa don mxans Guipaer yepubiv, nadpsi, 06o3Hauaomue MOMeH-
TaJbHbC BBIEPIKEKN, 3aiauBaioTca Gesioil KPacKofi.

BBIACPKKH NPOJOMKHTENLHOCTHIO GONLIIE CERYHJB, TO
faYeHHss WX Ha IUKaJaX 3a/MBalOTCS KDACHOH KpacKoii.
BykBbl B man Z* oGo3HaualoT Takoe nNOJOKEHHE Mexa-
Ma 3aTBOPA, KOTJa NPONO/IKHTENTBHOCTb BBIIEPKKH Pery-
yerca OT PYKH HaxKaTHEM H OTNYCKaHHEM CIyCKOBOTO Phl-
"HJH KHOIIKH.

HEKOTOPEIX 3aTBOpPAX HMEETCS eille OJHO MONOMKEHHE pe-
Topa, o6osHauaemoe Gyksamu JI wan T*, B stom nomo-
iHl PETYASATOPA NPH HAXKATHH CIYCKOBONH KHONKH HJIH pPhi-
'3aTBOP OTKPBIBaerTcs, a
TOFO YTOGHI €r0 3aKPhiTh,
OAMMO HaXaTb KHOIKY
bl4ar BTOpHYHO. Takas
4 3aTBopa Tpebyercs, Ko-
1aBOJIKA HAa PE3KOCTh B
apate npOH3BOIHTCS
ITOBOMY CTEKJIY HJIH NpH

I L

g

APONO/IKHTENIBHON Bbl- g A
ce i >

£y HCUHCNAEMOH CEKYH- pu. |o Kpusas  xapakrepuc-
H GoJee,

THKH paGoTel 3aTBopa
HEKOTOPHIX 3aTBopax, i

AB/IHBAEMbIX B OOHTENBCKHX (hoTOAanmaparax, HMeercs
JIHHTEJIBHOE  YCTPOMCTBO U1 NpHBENCHHA MeXaHH3Ma
Opd B JICHCTBHE ABTOMaTHYECKH Yepe3 onpejeseHHslil
HBLT OTpesok Bpemenu. OHo mosBoasier dororpady Ges
1160 oMol chororpaduposarbes caMoMy. IT0 YCTpPOH-
) Ha3HIBACTCSI aBTOCNY CK O M.

. Bce satpophl, ycranarnuaempie B (oroannaparax o6uiero
AUCHHSA, N0 CBOHM KOHCTPYKTHBHALIM 0COGEHHOCTSM MOMKHO

HTb Ha JBE TPYNNbI: M € HTPaJ b HBb € 3aTBOPH H

)P H Bl € (LWUTOPHO-IIEJIEBLIE) 3aTBOPHL.
CHTPANLHBIE 3aTBOPBI NPHMEHAIOTCS B (hOToOAnmapaTax
bIX PA3THYHBIX THMOB H KOHCTPyKuMit. OHH, KaK npaBmio,
AHABJHBAIOTCH MEX]Y JIHH3aMH 00bexkTHBAa. B HeKorophix
b PEIKHX CIyuasX OHH YCTaHABJIHBAIOTCA M C3ajH HETrO,
KO 3T0 yXyJmaeT KayecTBO NOJYYaeMOro H306pameHus.

CHTpaNbHEIE 3aTBOPEI HMEIOT (hoToannapatsl «PoToKOp,
KBa-4», «MockBa-5», «Cmena», «JTioGurenny, «CnyTHHK?.
EHTpANLHBIE 3aTBOPBI OTVIMYAIOTCS OT APYTHX THIOB (OTO-
PHIECKHX 3aTBOPOB TEM, YTO OHH OTKPHIBAIOT JAECTBYIOWIEE

T e

RS e Sl TR

¥,
‘B doroannaparax, BhINYCKaeMBIX B HacTosulee BpeMs, Gyxsamn Z
Bhiiep:KKH He 0603HavaloTesd.
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eHTPANbHBI 3aTBOP, DACMONOKEHHBI MEXAY JHH3AMHA
ofBexTHBa, ACHCTBYeT KaK MeEXJyJ/HH30Bas nna:ppama H,
TakuM 0OpasoM, OGecreqHBaer OpPTOCKONHYHOCTH * moayvae-
MOTO H300pPKEHHs H PABHOMEDHOE pacnpeje/eHHe OCBEIleH-
HOCTH 10 BCeMy 1oJio Kanpa. Ecin 3aTop nomeinaercs nosaau
OGBEKTHBA, TO OCBELIEHHOCTh pacnpexeéme'rca no noJio Kaupa
B COOT BHH C JIBHKEHHEM 3aC/IOHOK.

; e";f?:;;m c/yuae OT CKOPOCTH JABWXKEHHS 3aCJIOHOK (chas:
oTKpLIBaHHA H (asa 3aKpbiBaHus) GyAeT 3aBHCETh Ko3uiiuen

. [IOJIE3HOT'O JeHCTBHSA 3aTrBopa, a BO BTOpoM —H paBHOMEPHOCTDL

i eHMs OCBEeNIEHHOCTH M0 TNOJI0 Kaapa.
pac%%iﬁfemeunee CKOPOCTb IBHIK@HHST CBETO3AILHTHBIX 3aC/10-
HOK TPH OTKPBIBAHHH H 3aKPbIBAHHH I€HCTBYIOIEro OTBEPCTHS
0OBEKTHBRA U UeM MEeHbIIee BpeMs: OHO Oy IeT [10JIHOCTBIO OTKPHITO
B TeueHue NAHHOH BHIIEPIKKH, TeM MeHblIe Ko3(phHIHEHT mo-
J1€3HOTO JeHCTBHS 3aTBOPA M TeM 3aMeTHee pasHuua B poTorpa-
(pHUECKHX MIOTHOCTSIX MEKY LEHTPOM H KPagMH CHHMKA (most
cayuasi, ec/ii 3aTBOP YCTAHOBJIEH N03a1H 00BEKTHBA). l'IoaTomg'
ayuuxe GoTorpaguueckyie i IKCMIyaTallHOHHbIC KaYecTBa HMe-
€T TOT IeHTPaJbHHI 3aTBOP, Y KOTOPOTO CBETO3amIHTHbIE 3a-
CJIOHKH JeHCTBYIOT ¢ GoabIlel CKOPOCThIO. _

K JOCTOMHCTBAM LEHTPANBbHEIX 3aTBOPOB HYIKHO OTHECTH:

1) oTCyTCTBHE HCKaxKeHHH H300paKeHHs B pesyJ/bTaTe pa-

OTEI 3aTBODA; ,
GOTEI) ,II,OCTa'll?O'-IHO paBHOMEpHOE pacrpejeNeHHe OCBeIlleHHOCTH
O MOJTIO KaApa (3TO OTHOCUTCS TOMBKO K MEXK/LY/IHH30BbIM 3aT-
am);
Bop3) )l,ﬂeHblIlaﬂ NOABEPIKEHHOCTb JAEfiCTBHIO TEMMepaTypHLIX
KoJieGaHHii, YEM Y [ITOPHBIX 3aTBOPOB: MPH CMA3Ke ABHKYIHX-
csi yacTell MEXaHH3Ma Hezamep3atollell CMa3Koi MHOIHE IIeHT-
pajBHBIE 3aTBOPHl paoTaloT yCTOMYHMBO Jake NPH CHIbHOM
MOHWKEHHH TeMIIepaTy Phl. .
K nenocratkam uTgHr',rpaﬂbeix 3aTBOPOB cng)lyer OTHECTH:
1) Gosiee Hu3KHHE Kos(pHIHEHT NoNe3Horo AefcTBUA (K.1.1.)
II0 CPABHEHHIO C K.[.J. IUTOPHBIX 3aTBOPOB; I/IA COBPEMEHHBIX
3aTBOPOB OH coctaBasier 60—80%;

2) MEHBLIYIO MHHHMa/bHYI0 CKOPOCTh (MOMEHTAJNbHYIO Bbi-
AepKKY) UEHTPANbHBIX 3aTBOPOB, KOTOpas OObIUHO HE ObiBaeT
Membmie '/, —'/,., cex.

* OpToCKOMHs — CBOHCTBO 06BEKTHBA Mepefiasath NPAMble JHHHH Oe3
- HCKamenki.

EA€/IbHO KOPOTKAsl M1 LEHTPaNbHBIX 3aTBOPOB MOMEH=
A BBIIEPIKKA —'[  CEK.— MOKET MPHMEHSTLCS JHLIb
MCKIOUHTE/IPHBIX CYHaniX, TaK Kak BK/IOUAIOWAACH NPH
oM B paboTy BTODAsi OYeHb CHALHAS MPY:KHHA PE3KO YBE/iH=

AET HATPYSKH HA JABMAKYINHECS YACTH 3aTBOPa M NMPHBOLHT
OBICTPOMY H3HOCY.

DJILKY HEHTPaNbHblil 3aTBOP C BMOHTHPOBAHHLIM B €ro
/C OGBEKTHBOM NPEICTaB/AET OG0l BMECTE ¢ MOCHENHHM
{ HEPA3LeMHBIH y3ea, NpH 3aMmene
0 O00BEKTHBA JAPYTHM NpPHXO-

OTHOBDEMEHHO MEHATH M 3a-
Takasa cucreMa cMeHHBIX 06b-
0B ABJISAETCA JOCTATOUHO CJIOMKHOMH
031koH. TlosTomy uenrtpanbusie
bl NIPHMEHSAIOTCA IJIaBHLIM o6pa-
anmnaparax, HMEOUIHX OJHH II0-
YKpenneHHbl o0beKTHB, Ha-
ep  dQoroannapatet  «Mockpav,
enby, «CMeHa» H T. I.
0 KOHCTPYKTHBHBIM  TNPH3HAKaM
0T JBa THNA LEHTPAJbHBEIX 3aT-
aBTOMATHUYECKHE H 3aBOJHBIE.
NEPBOMY  OTHOCHTCSL  3aTBOP
13%, KOTOPBLIM CHAa0kKanuCh annapa-
POTOKOD», OH HMEET MOMEHTAJIbHbIE
DXKKH '/, ]ZW,LY,M CeK. H BbIEp-
T pyku», K u 1.

Pae, 0 13,
HeHTpaAbHbIH
«Moment-24Cs:

3aBofnoi
3atBop

1 — xuonka BKmouenHs
aBTocnycka, 2 — aapopuolt
PLIYAKOK, & — FHE3J0 CHH-
XpoycrpoficTBa (CHEXPO=
KOHTaKT), 4—KOJbLUO pery-
JIHDOBKH BHJAEPMKEK, § —
cnycKkoBoll puiuar, 6 — no-

B BOJOK H YKaszaTelb JiHa-
O BTODOMY THITY OTHOCHTCS 3aTBOp ~ 9ParMu. 7 — mxana aua-

™ (puc. 13). Ou nossoaser no-
MOMEHTA/IbHBIE BbIAEPIKKH OT 1 10 !/, CEK. H BBIIEPHKKH,
IUDYEMble HaMKATHEM HA CMYCKOBOH pHIYAr «OT DYKHD.
BOpaMH BTOPOrO THNA CHabxKeHs! (horoammaparter «Mo-
Beex mMozenedt), «JlioGurenb», «CMena», «CrnyTHHKY.
JIHYHE 3aBOHLIX 3aTBOPOB 3aKJIOYAETCSA B TOM, YTO ITOCTE
BKH Ha HY)XXHYIO CKODOCTb HX HajO 3aBOJAHTH, MO3TOMY
1€ 34BOJIHBLIC 3aTBOPH OTJIHYAKOTCA OT ABTOMATHUYECKHX
HEeM JIBYX pHIYayKKOB.

TOMATHYECKHE 34TBOPHl [0 CPABHEHHIO C 3aBOIHLIMH
Gostee cnabyio mpyxuHy, NPHBOAAILYIO B JAeHCTBHE CBe-
HIHTHEIE 32C/IOHKH, NMOSTOMY 3aCJIOHKH B 3aTBOPAX 3TOrO
€ Lenblo OOJIETYEHHsl H3TOTOBJIAIOT M3 360HHTA WJIH




J. aBTOMaTHYECKHX 3aTBOPOB Kosebsercs B npenenax

. HauGosee COBEPUIEHHLIM THMOM LEHTPANbHOTO 34TBOpA

- @BAseTCH 3aBOAHON 3aTBOp. Ero KOHCTPYKUHS Mo3Bo/sieT yBe-

~ JIHYHTBH CKOPOCTb JBHIKEHHS CBETO3AIIHTHEIX 3C/IOHOK JIO MaK-

~ CHMyMa 3a CYeT YCH/ICHHS [VIABHOM H AONOJIHUTE/bHOM NPYHKHH,
' [puHBOAMMEX 3aTBOp B JejictBue. [IpUHIMNHATLHAS CXEMA

Ly ne_xaﬁ.uamaﬁ‘cne'rt)sammﬂmx 3aC/IOHOK IIEHTPaJLHOr'0 34aTBOpa
i nokasana Ha puc. 14.

.‘I!"\'iﬁli“\\\l' \

I
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Puc. 14. Cxema mexanuama CBETO3AUHTHBIX 3aC/IOHOK
TPEXJIeNleCTKOBOTO LEHTPaNbHOrO 3aTBopa

Konsio 2, coboHo Bpauiaomeecs Ha KOJbLeBol BuTouke | Kopmyca,
HMeeT BRICTYINbI CO IIIHLUAMH J, KOJHYECTBO KOTOPHIX COOTBETCTBYET KOJIH-
"eCTBY CBeTO3ALIHTHHIX 3acioHOK 4. Kakas u3 3ac/IOHOK IIAPHUPHO MpH-
& Kpem/ieHa K KOpmycy CmenHa/jbHbIM BHHTOM 5, a WTHOT 6, NPHKpPEICHHbII
K 3aciionke, Haxojutcd B muHne J. [Ipm noBopoTe KOMbUA HAa HEKOTOPHIH
yroa (oxono 10—15°) 3acnonHku OTKJIOHSIOTCA H OTKPHIBAIOT JeficTBYioMmee
orsepcrie oObekTHBA. Komblo 2 nmeer npyxuny (na cXeMme 11 Harasj-
HOCTH M0KasaHa CNMpPajibHas NpYKHHA), KOTOpas paoTaeT Ha 3aKPhITHe
3acioHOK. MexanusM CBETO3ALMTHBIX 34C/JOHOK BCerja pacho/iOeH Ha
BHYTPEHHEM KOpPIyCe 3aTBOpA Ha CTopoHe, ofpameHHol K TJIOCKOCTH jxad-
parmbl. On coeTHHAETCH € NMPHBOAHBIM MEXAHH3MOM 3aTBOPA C MOMOLLBIO
nansua 7. ]
Ilokazannast Ha PUCYHKe cXeMa fiefiCTBHS 3aC/I0HOK sBasiercs ofmieil
Ads GO/BUIHHCTBA 3ABONHLIX TPEXJAEMeCTKOBHIX IEHTPAJILHBIX 3aTBOPOB.
UBETO3amuTHEIE 34C/IOHKM 32BOAHBIX 3aTBOPOB O0M3aTe/bHO H3TOTaB-
JIHBAIOTCS W3 TMPOYHON JIHCTOBOM crasiH. -
€TIePb KOPOTKO pPaccMoTpuM, Kak paboTaeT MPHBOJIHON MeXaHH3M 3aT-
pa «Moment».
‘ a prc. 15 nokasan Mexanusm 3atBopa <Moment B 3aBe/IEHHOM COCTOd-
‘mu. Koabuo perymuposku BhijiepikeK cuato. [Ipunuun gefictBas MeXa-
3aKIOYARTCS B ClefiyiomeM. [IpH HAaXKATHH Ha CIYCKOBOH peryar [
HIDKHHI BBICTYN 2 BXOIMT B BHpe3 (HIYPHOrO KpioduKa 3, NOBOpAUH-
KPIOUOK 1t OCBOGOMMaeT OT 3amernieHdst ¢ HiM 3aBOLHOE KOJBLO 4.
JISHCTBHEM CHHPANbLHOMH NpPYKHHBL & 3aBOJHOE KOJBLO HaYHHAET

maThCs H BepXHell, CKouleHHoH cTopomoii 8 KyJauka 6, mapuupno
JICHHOTO Ha HEM, OTK/IOHSAET JBYIednit phiuar 7 B CTOPOHY CTPEJIKH.
KONBKY 3TOT pLIUAT CBOMM HHKHHM KOHUIOM [0 ¢ MOMOIMbIO MIHIA i
blld CBASAH C KOJIBLUOM MeXaHH3Ma 3aCJIOHOK, TO OJHOBPEMEHHO C ero
IOHEHHEM OTKPLIBAIOTCS 1 CBETO3AUHTHBIE 3aC/OHKH. [IpH faibHefimem
eHHH KOJIbIA KYJauoK 6 cockakuBaer ¢ oTrnGKu 11 M HMeIoIHMCS Ha
Heil CTOPOHE BBICTYNOM JABHT HA 3y6 J 1 TeM CAMBIM CHOBA OTKJIOHSeT
eyl pbluar, HO ykKe B
BOIIOJIOAHYIO CTOPOHY, CO-
TCTBYIOLLYIO 3aKPHITHIO 3aCJ10-
M3ameHerHe BbIlepKeK NpoH3-
fl C IOMOLILIO PETyJIHPOBOY-
oabla (puc. 16), umelomero
Bbipe3a CJ10XKHOH hopMEl.
" KpuBas Bhipesa I ynpasasier
€HHEeM anKepa C aHKepHBIM
com. Kpieasi Beipesa 3 pery-
€T 3aleIicHHe KyJayka 3y0-
'O CeKTOpa aHKepHOro Mexa-
@ C BHICTYIOM 3aBOJHOIO
ta. Kpnpas Beipesa 6 Biiiio-
PhIYari BbIAEPIKKH «OT PYKH»
MOJTHHTENLHYIO IPYKHHY NPH
HOBKE 34TBOpA Ha '/,. Cek.
YCTaHOBKA peryaHpoBOYHOro
Iblla, NOKa3aHHAA Ha PHCYHKe,
CTByeT MOMEHTa/IbHOH Bhl-
K€ TPOJI0JIKHTEJNBHOCTRIO 1/ 40
Beipezom I otrubka skcien-
Ka 2 oTbejieHa KBepXy, H aH-
- BhiKuoven. Llltugr 4, yxpe-
HLIH pa 3yGuatoM cekTope
HOTO MEXAHHIMA, HAXOAHTCA B TNONONEHHH, NPH KOTOPOM KyJauok
14TOro CEKTOPA MHHHMAJIBHO 3aUEINVIETCs € BLICTYIOM 3aBOJHOTO KO-
MOMEHT JeHiCTBHA 3aTBOPA; 5 — KOJbIO Pery/IMpOBKH BbljlepKeK. 9 —
Ka phlvara BbIIEPKeK «OT PyKH»; 3TOT phluar paGoTaer cnapenuo c
aroM /0 u BKJIOYAETCH NPH YCTAHOBKeE peryJ1HpoBouHOro Ko.bia ga B
gmma €OT PYKH»).
Depxuuii xonel Bupesa 6 HMeer BECTYN 8, KOTOPbIM TNIPH YCTaHOBKe
HPOBOUHOTO KO/IbLA HA !/, CeK. 3aBOAMTCH MOMOJAHHTEIDHAS npy-
7, YBeIMYHBAIOLAS CKOPOCTh JBHIKEeHs 3aBOJHOIO KOJbLA BO BpeMs
3aTBOpa.
tla puc. 17 nokasan MeXaHH3M 3aTBOPA CO CHATHIM PEeryJaupoBOYHbIM
OM B nepafioueM COCTOSHHH.
BIDKEHHE 3aBOJIHOTO PhYara 0cTaHoBeno ynopos 1. O1rubka sKcuent-
BETioyaiomero ankep 2. Ha cuuMKe anKep HAXOIUTCS B 3amel/leniu
EPHEIM KOJIeCOM; 3 — Kys1auoK 3yGuaToro cextopa 4HKePHOTO Mexa-
3 4 — peryaupopounsiii WTHPT 3yGuaToro cexropa; 5 — BBICTYTI
HOrO Kouiblla (OTrHOKa).
€XAHU3M aHKePHOTO TOpMOMenus (puc. 18)
OM: TIpH HAKaTHH OTTHOKHM 3aBOJHOTO KOJIblLA 3aTBOPA HA BuicTyn 1
OTO ceKTopa 2 mocaefuuil noBopaynBaeres na ocH 4 B HamnpabJeHHH
H IPHBOZHT B LBHEHHE PsA 3yGUaTLIX KO/EC H aHKepHOE Kodeco 5.
REHHe MPOHCXOANT 3a CueT NOCe/|0BATENBHOMO HAPACTAHMS CKOPOCTH
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Puc. 15, Mexauunam
MeHT» B 3aBefleHHOM

sarBopa «Mo-
COCTOAHHH CO
peryJiHpOBKH

CHATHIM KOJIbLIOM

BblJepKeK

JeHCTBYeT C/eyioum M




JIBUIKeHHA 3y6UaTHIX KOJMeC H JIONOJHHTETBHON HArPY3KH Ha aHKepHOe KO-
Jieco 5, KOTOpOe TPH BpaumleHHH KadaeT ankep 6. Beauuuna topmomenwnd
3aBHCHT OT yraa mosoporta 3y6uaToro cektopa 2 W 3aliellJIeHH AHKePHOIO
Koneca & ¢ aHkepom 6, KOTOpBIH YKpelsieH Ha IKCUEHTPHUHOM Kyiauke &.
Sanenueniie ankepa 6 ¢ KOJecoM 5 peryJHpyercsi HaxaTHeM BhICTyna pe-
FYJHPOBOYHOr0 KOJABIA Ha OTTHOKY 7. YTos moBopora 3yGuaToro cekropa
YCTaHABTHBAETCA KOJMBLOM Pery/IHPOBKH Bbliepiek (cM. puc. 16) u mrad-
TOM 4.

17. Mexauusm
«MomenT™ B HepaboueM COCTOSTHHH
CO CHATHIM KOJIBLOM _pPery/JHPOBKH
BBLIEpHKEK

Puc. 3aTBopa

16. Mexanusm 3areopa «Mo-
¢ HajeTHM KOJbUOM peryJii-
POBKH BhIIepIeK

Puc.
MeHT»

3atsop «Moment-24C», yeranosaennsii B doroannapare «Mocksa-5»,
HMeeT BMOHTHPOBAHHBIH B KOPNYyC 4 BTOCI Y CK.

YVeTpoictBo aBTOCHYCKA NPHHIHIHAIBHO HE OTJHUAETCA OT MeXaHu3ma
3aMeJIEHHbIX BhIIEPKeK.

Tax e Kak W nocje/lHuil, OH npeicrasiaser
coboii cueTeMy 3yGuaTblX KoJieC € aHKepPHbIM
COycKOM, HO 0e3 peryjJHPOBKH 3alerJenHs
aHKepHOH BHJIKH ¢ aHKepHbiM Kosecom. Koau-
YecTBO 3y0UaTBIX KOJeC yBenueHo, uTo obecie-
uuBaer Oojiee JIHTENbHOE 3aTOPMaXKHBaHHe (7T—
15 cek.).

Ha 3aBogmom koabme 3ateopa (puc. 19)
NOMHMO BelcTyna /1 WMeeTcs JONOJHHTe/IbHBIHA
BblcTyn [0 W wapuHpHO YKpelieHHBIl na ocu
12 kpouok 7 ¢ NpYKHHOH (CKPHITA 1O KOJib-
1I0M), KOTOpasf OTMKHM4eT ero B CTOPOHY, YKa-
3aHAYIO CTPENKOH. i

NelHalbHEI MOBHAKHON YIOP C KHOMKOI,
BLIBeJIGHHOH HAa HapPYXKHYIO yacTs Kopryca (cM.
puc. 13), no3ponder (nNpH JIONOJHHUTEILHOM HA-
JXHMe Ha KHOMKY) BO BpeMms B3BOJa 3aTBOpa Io-

Puc. 18. Augepusiit mexa-
HH3M 3aTBopa «Momenm»

HyTh 3aBOJHOE KOJBUO [ HECKONBKO fable, uem ofbiuio. [Tosepuytoe
paiince NOJIOXKeHHe KOAbUO [ yjep:kHBaeTcs (HTYpHbIM Kproukom 4, a
(040K 7 OJIHOBPEMEHHO 3alenJIAeTcs 34 OfHH H3 BoicTynoB Oapabanunxa 6,
KO YKPerJieHHOro Ha ocH 3y6uaToro KoJseca 5.

Tlpn naxatnn Ha cnyckoBol phivar 2 Gurypusi Kpiouox 4 ocBofoKaaeT
OJIHOE KOJIBIO, KOTOPOE MOJ AeACTBHEM NPYMKHHbI § HAUHHACT BPALLATBCH.
1aKO €ro BpallleHHe CHJBHO 3aMeNIReTCs, TaK KaK KPIouokK 7, yKpeles-
HA HEM, OKa3blBaeTCsl CUellJieHHbIM ¢ Gapabanunkom 6.

- IlpeogonieBas conmpoTHBIeHHE
IKepHOr0  MeXaHH3Ma, 3aBO1HOe
KOABILLO MeJJIEHHO NMOBOPAYHBALTCH
BYIO CTOPOHY (B Teyenue 7—
CeK.), H KPiOuoK 7 MOAXOJAHT
TOTHYIO K BRICTYIY &, HMejoie-
Ha BepXHell N1acTHHKe MeXa-
a aprocriycka. Baaropaps or-
9 kprouoK 7, OTKJIOHAACH B
HY, MPOTHBONOJOKHYIO
2/iKe, pacuenyisercs (CpuiBaercs
na GapaGanumka) ¢ aBTo-
[YCKOM, H 34TBOD HAuHHAeT aefi-
OBATh.

®oroannapatel  «JToGHTeND?,
a» 1 «CyTHHR» HMEIOT HeH-
IbHBIH  3aTBOP  YNIPOIIEHHOI
pyxnun (puc. 20).

Pue. 20. 3atsop doroannaparos
«/Tio6urens», «Cmenar, «CnyTHHK»
€O CHATBIM KOJIBIOM PeryJiHpOBKH
BbIACDKEK!:
I — cnyckoeofft  peiuar, 2 — peiuar
BbIAEDKKH «OT pPYKH», § — 3aBOJHOIN
pbiuar, 4 — Kynayok 3yGuaToro cexTo-
pa, §— ay6uathifi CEKTOP, 6 — aHKeps
HOe Kojeco, 7 — ankep, 8— TMPYXKH-
Had KOJbIa CBETO3AUIHTHLIX 34CJOHOK
(JIenecTKOB), 9 — KOJbLUO CBETO3AUHT-
HBIX 3ACJOHOK, [ — I'HE30 CNYCKO-
BOTO TpocHKa, [/ — npy»XHHA aBTO-
cnycka, [2 — 3asogHofl PHIYAKOK
aBTOCTIYCKA, /3§ — BbleMKa 34BOJHOrO
PhuaxKa aBTOCnycka, 4 — wrudr
KOJbIld  CBETO3AULHTHLIX  3aCJIOHOK

19. Astocnyck satBopa «Mo-

MEHT»

j
. 3aTBOp ofecrieunBAET NOMYUCHHe UeTHPEX ABTOMATHUECKIX BblIePHKeK:
25> "[s0 H /150 CEK. H BbIIEPIKKY «OT PyKH» B,
- Mexaunam ankepuoro TOpMOKEHHA COCTOMT M3 TPeX OCHOBHHIX 1eTa-
3yGuaroro cexTopa, aHKePHOrG KOseca H anKkepa (Kauaiolleiics BHJKH).
AOJKHTENBHOCTD BbIPHKKH 3aBHCHT OT CTelleHH 3allenielusi 3y6uaToro
I0pA ¢ anKepHbIM KOJeCOM. YCTAHOBKA BbljePiKeK NPOH3BOAHTCS Pery-
POBOUHBIM KOJIBLOM, HMEIOWHM (UIYPIibie BBIPe3bl, KOTOPbIE AHAJIOTHYIb
M Ha Pery.THPOBOYHOM KoJiblle «MoMenT».
B nacrosee Bpemst 3atBOpHI 3710r0 THNA BEIMYCKAIOTCA B JIBYX BapHau-
— 0e3 MeXxaHn3ma aBTOCMYCKA M C aBTOCHYCKOM.
o croemy ycrpoficrsy mexannam aBTocfycka OTAHYASTCH HafMHUHEM
PAIBHOM NPy KuIb, NpHBOASILCH ero B geficTBie, H AONONHHTENBHOTO
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JAROHOr0. PEIYANKKA. 3aTBOP BK/IOUAETCS MOC/e BOIBPAMIEHHS 3aBOJHOrO
puuAKKa B MIePBOHAUABHOE NONOKenHe (eslemka 13 ycranasnnBaercd npo-
THB wrHGTA [4, YRPENIEHHOTO Ha KOJble CBETO3AMHUTHBIX 3aC/OHOK, H He

MelllaeT ero BpalleHHio).

IlTopHble (WITOPHO-LIeNEeBLIE) 3aTBOPHI B IIOCTENHEE Bpems
HAlLTH NPHMEHEHHE [VIaBHEIM 06pasoM B MasioopMaTHsIX (oTo-
annmaparax, paGoTalOMMX HA KHHOMJIEHKe wWHpHHOf 35 Ai.

IlltopHelli 3aTBOP YCTAHABIHBAETCA B KaMEPHOH YacTH
annapaTta B HENOCPEACTBEHHOH GJH30CTH K MJIOCKOCTH (hoTO-
rpapuueckoil NVIEHKH WJIH MJIACTHHKH.

3aTBOpaMH 3TOTO THNA CHaG:KeHbl (hoToannaparsl «30pKHii»,
«®3]1», «3enut», «Crapm, «Knes» n «Camor».

IleficTBHE MITOPHOTO 3aTBOPA HE3ABHCHMO OT €r0 KOHCTPYK-
LMK H CHCTEMBI 3aKJiiouaercs B caeaytomen. llens, nmeoniascs
B CBETO34lMTHOH IITOPKE, Yepe3 KOTOPYI0 NPOHHKAeT CBET,
HAYWHE 0T OGHEKTHBA, H KOTOPAasi HAXOAUTCA BO BpeMs paGoThl
3aTBOpa B HEMOCPENCTBEHHOH GIH30CTH K KaJpoBOH paMmke
annapara, npoGeraer nepej MIacTHHKOH HIIH IIEHKOMH, GBICTPO
nepememiasch B IJIOCKOCTH, NEPNeHAHKY/sPHOH ONTHYECKOH
ocH 0ObeKTHBA.

Tak Kak megb HE MOXKET MTHOBEHHO NMpobexarTh MJIollaib
Kajpa OT OJIHOi ero CTOPOHBI O JAPYTOH, HO HA 3TO 3aTpayd-
BaeTcs Kakoi-To Onpejfe/eHHblil, NpaBla, OYeHb KOPOTKHH
OTPE30K BpPEMEHH, TO H OCBEllleHHEe NJACTHHKH WJIH NJIEHKH
MPOUCXOAUT HE OJHOBPEMEHHO, a nocnenoBaTeJbHO, YUaCTKaMH,
no Mepe npoABmKeHus mean. Hanpumep, ecin 1MITOPKA ABH-
3KeTcsl B HANMpPABJEHHHU cJieBa Hanpago (puc. 21), To JieBas 4actb
Kajpa Oyaer NpPOIKCIOHHPOBaHA MO BPEMEHH paHbIle, YeM €ro
npasasi 4acTb.

[1epBLIM ¥ OCHOBHEIM JOCTOHHCTBOM INTOPHOrO 3aTBOpA SIB-
NSIETCS1 BBHICOKHH KO3(bdUIHEHT 1MOJe3HOTO AEHCTBHA, KOTODLIH
B HEKOTOPBIX C/yuasX MoxeT 6uiTh Gosee 95%. ITo o6bscHs-
€TCsi BBITOJHBIM PACIOJIOKEHHEM IITOPHOTO 3aTBOPA B HEMNO-
cpeAcTBeHHOH OJH30CTH K KajpoBOH paMKe anmnapara.

BropeiM 0CTOMHCTBOM LITOPHOIO 3aTBOPA AB/ALTCA ITHPO-
Kas. BO3MOXKHOCTb PeryJHPOBKH MOMEHTANbLHEIX BhIIECPHKEK.

Muuumanbuas BbIIepXKKa LITOPHBIX 3aTBOPOB B HEKOTOPHIX

MoJensiX JocTHraer '[ ... CeK., a MakKCHMaJlbHas aBTOMAaTHue-
ckas Buyepxka — 1 cex. u Gonee.

Takoit fuanasou ckopocreii 00bACHAETCSA TEM,UTO B 3aTBOpax
3TOTO THNA BHIIEPIKKH MOMKHO PETyJHPOBATh KaK 3a CYET u3-

MEHEHMS IIHPHHBL LeJH, TAK H 33 CYET OBICTPOTHI ABHMKEHIHA

LITOPOK.
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i '?_-TperbuM BECLMA CYIIECTBEHHLIM JOCTOHHCTBOM IITOPHOTO
TBOPA SIBJISICTCA CPABHHTENbHAA MPOCTOTA KOHCTPYKLUHH,
IE€AHOCTb H JOJNTOBEYHOCTb.

7 K memocratkaM INTOPHBIX 3aTBOPOB HEOGXOXHMO OTHECTH
Tefyiolee:

1) cvemenue (HcKameHHe) OTAGALHBIX 3/1EMEHTOR usofpa-

Puc. 21. Cxema neficTeus wmTopHOro 3atsopa

1 — o6beKTHB, 2 — mens IWTOPKH, & — njenka, 4 — OKHO
KapoBOH paMKH, § — mTOpKa

eHHSL Ha (otochHMKe npu dotorpadupopatnu GHICTPOLBH-
HIHXCA OOBEKTOB; 3TO MPOUCXOAHMT BCAEICTBHE OCBELIEHHS
OHIafH KajJpa He OAHOBDEMEHHO, a MOCAe0BaTeNbHO, M0
€P€ NPONBHIKEHAS LLENH; NP OLHHAKOBBLIX YCIOBHAX CHEMKH
0 OyAeT TeM GOIbILe, YeM MEeHbINe ITHPHHA LLENH K CKOPOCTh
HMCCHHUST LUTOPOK, ueM Gosbuie (opMaT Kaipa u (okychoe
CTOAIHHE OGBEKTHRA;

2) HeNOCTOSIHCTBO SKCMO3UIHH IS PASTHUHBIX NOJOC thoro-
HMKa; 5TO IIPOMCXOJHT B CHJlYy TOTO, UTO ek, ofpa3yemas
OpKami, mpoGeraer Nepes MmI0CKOCTbIO Kajpa ¢ HeKOTOPhIM :
KOPEHHEM, TaK KaK MDPYHKHHb BaJHKOB,  HAMATHIBAOUIHX
OPKH, B Haua/e JefCTBHs 3aTBOPA NPEONOIEBAIOT HHEPIHIO
dHH3Ma; DA3HHLA B CKOPOCTSIX B HAYA/E H KOHLLE ABHIKEHHS
ATOPOK Ha CPEAHHX BBIAEPKKAX OKOMO '/, . ceK. npu Gosbluom
POpMaTe Kajapa mHOrAa aocturaer o 40% u Goaee.
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Heo6x0AHMO OCTAHOBHTLCS €ll€ HAa OJIHOM HeJIOoCTaTKe
JITOPHBIX 34TBOPOB, CBSI3aHHOM C NPHMEHEHHWEM B 3aTBOpax
NPOPE3HHEHHO TKaHH, M3 KOTOPOIl H3TOTOBJSIOTCA MITOPKH.
Jleno B TOM, YTO HITOpPHAadA TKaHb, MOKPbLITAs CJI0EM PE3HHBI,
NpH HHU3KOH TeMNepaType CTaHOBHTCH MeEHee 3JIACTHYHOH,
BCJIEJCTBHE YEro B MEeXaHH3ME NOABJSAIOTCH JONOTHHTENbHBIE
HAUPy3KH H CKOPOCTH JBHXKEHHA IUTOPOK PE3KO CHIDKAIOTCA,
a B HEKOTOPHIX CJyuasXx 3aTBOp mepecraer paborath COBCEM.
3aTBOpHI, HMEIOUIHE META/IHYeCKHe ITOPKH, CBOGOIHBI OT
3TOr0 HENOCTAaTKa, MpaBjad, NPH VCIOBHH CMa3KH TPYUIHXCHA
yacTeii MEXaHH3Ma He3aMep3alolHM Mac/oM.

OcranbHpie JBa HejocraTka Gnarojaps Majod Iiomany
Kajpa, He3HAUHTeNLHBIM Pa3MepaM H Becy ABHAKYLIMXCA YacTei
MexaHH3Ma B 3aTBOpax ManodopMaTHbIX (pOTOANnaparoB Mo4YTH
coBepieHHo He ouryuaiTes. Onnako o HUX HEOOXOAUMO MOM-
HHTb, TAK K4K NMPH HAPYLIEHHH HOPMAJBHOrO pesuMa paGoThl
3aTBOpPa OHM B GOJIbLIEH HJIH MeHbIIell CTeneHH JaiT o ceGe
sHarh. Hanpumep, HepaBHOMEpHAas MIOTHOCTh HETATHBOB MO-
JKET MMEeTh MECTO B ciyuae, KOrja MexaHH3M 3aTBopa 3arpss-
HEH, WK NPH HenpaBuIbHOH ero cGopke. Mckamenue usobpa-
JKEeHHs] GbiBaeT, KOrja Ha MaJgblX MeIsX IITOPKa JBHraeTcd
3aMeUIeHHo. ITO BhISLIBATCA ABYMs NMPHYHHAMH: NPH 3aMmep-
3aHHM ITOPKH B annaparax «3opkuiy, «®II», «3enut» niu
NpH pasperyiupoBKe Mexannama y annapata «Kuep.

Ilo cBOMM KOHCTPYKTHBHBIM NPU3HAKAM IITOPHbLIE 3aTBOPLI
JlensiTes Ha ABe rpynmbl: 1) 3arBopbl, HMEIONIHE IITOPKY CO
LIETBI0 MOCTOSIHHON IIHPUHEL HIH HECKOJbKHMH PasiHYHBIMH
ulefsAMH, 2) 3aTBOPHI, HMeOUHe WITOPKH C Peryaupyemoi
LLLeJIBIO.

3aTBOpPSI C MOCTOSI HHOM HIe/IbI0 (IeNAMH) B HACTOsALLee BpeMHd
AOUTH HE MPHMEHSIOTCS, 32 HCKJIIOUEHHEM OYeHb HeMHOTHX (o-
TOATMNAPATOB CHel[HaJbHOr0 Ha3HaYeHHs .

3aTtBopsl BTOPO# TPYIbl NPHMEHAIOTCS BO MHOTHX COBpe-
MeHHbIX (otoannaparax. OcraHoBHMCs MOJApoOHee HA JABYX
OCHOBHBIX 3aTBOpPax 3TOH [pynIibl.

3arBop ¢poToanmapatoB <«3OPKHID H
«® 3 I» (puc. 22). Mexanusm 3aTBoOpa CMOHTHPOBAH HA BEPX-
Hell KpbilllKe anmapata # B CHEIHAILHOM Kopnyce, 3ajHas
HaCTh KOTOPOFO OJHOBPEMEHHO HBJSETCss H KajpOBOH paM-
KOH.

Cperosamurible WTOPKH I ¥ 2 H3rOTOB/IEHb H3 IIeJKOBOIl TpopesHieH-

noit Tkanu. PaGoune KPOMKH MTOPOK 3aKaHUHBAIOTCH CTANBHBEIMH M1aHKAMH
26 1 27, K KOTOPHIM IPHIITH WeKoBbie Aentoukn 3 u 4. K 6apabauy 5 npu-

eHa mTopKka 2, a K Gapabany 6 npuxJieeHs! JeHTOuKH 4, FBAAOmHeCH
AOJIFKEHHEM LITOPKH 1.
[ Wropka I npukneena k GapaGany 28, a JienTouky 3 — K WKHBKaM 15
apaban 28 cBobOAHO BpaiuaeTca na ocH I3 1 CBA3aN MOCPEACTBOM urmqrrai
s BXOJJILEro B KPYT/0e OTBEPCTHe, HMelOmeecs: B TOPHOBOH uacTh Gapa-
Ha, C KyJaukom 21, KOTOphiii Takwe cBOGOAHO Bpamaercs Ha ocu 13,
. ..}].l-xnam 15 nocpecTBOM CTOTIOPHEIX BHHTOB 3KeCTKO yKpenJyienbl Ha ocu 13
. Oaarojaps nasy I4, uMelomemMycsi B Toplie BepXHEro LUKHBKA, MOTyT MO~

Puc. 22. Cxema jieficTBia MexalH3Ma wTopok 3atBopa (JOTOANNapartos
«3opkuii» H «DI/»

PaunBaThCA BMecTe ¢ ocblo I3 nouth na nosusiit ofopor. HesaBucumo ot
p _gﬁaﬂa 28 na ocu 13 KecTKo yKperted Auck 20 ¢ OTBePCTHAMH, KOJHUECTBO
OPBIX U OnpefefsieT KOJAHYeCTBO BbljiepieK 3aTBopa. CBoGoaHo Bpaumaio-
dC Ha ocH /3 KyJiatok /6 ¢ IOMOMLBIO CHHPATBHOM IPYXKHHLL 8 K WTH(TA
(DuKcHpyeTcs B MOJIOKeHHH, COOTBETCTRYIONIEM KAKOMY-TH60 OfHOMY K3
OTBepcTHid fucKa 20, W TaKHM 06pa30M OKA3bIBAETCS KeCTKO CBSA3ANHBIM Ye-
3 och 13 co mkuBKamu I5.
B MOMeHT HaNKATHS CryCKOBO# KHOMKH 7 Giarofaps HMEIOIeMY CA Bbl-
ny Ha ocH 9 3yGuatoe Kosteco /2 0CBOGOM/JAETCA OT 3a/iePiKHBAIOLIErO
wrrigra /1, naxopsauerocs ua ropue 6apabauna 10. OnnoBpeMerHo och 9
HMaeT CHJILHYIO IIOCKYI0 NpYxuuy 25, KOTOpas nepectaeT HaAaBIHBATD
CTepKeHb /9 W MOAHHMATDL €ro KBepXy BMecTe ¢ 3aumienkoit 23, a ocroGoK-
as1 OT BO3/(eHCTBHA NPYKHHE 25 3amenka 23 nox geiicTBuem [IPOBOJION -
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poft npyxunsl 24 omyckaeTcs BHH3 H CBOHM BLICTYNIOM 3aXBaThiBaer 8yG
Kysiauka 21, 3ajiepxuBas TeM CaMBIM WITOPKY [ OT packpyunBanus ee ¢ 0Oa-
pabana 28. B 370 e BpeMs NOJ AefCTBHEM CIHPALbHOA NPYKHHL, HAXOAA-
piefica BHyTPH GapaGana §, mWITOpKa 2 HAauMHAET HA HErO HAMATHIBATBCA H C
noMompio JenTodeKk J Bpamaer wKuBkH 15. Co mKkuBKkamu 15 Bpamaercs
1 ock 13 Bumecte ¢ Kysaaukom I6. Kyvaauok 16, noBepHyBIIMCh HA HEKOTOPHIH
yroa, nansiem I8, noiiaa 1o 3amenku 23 co croponbl crep:xkus 19, otBoAMT
ee B cropony H oceobomkpaer 3y0 kynauka 2/. Illtopka I nop pefictBuem
npyxunbl GapaGana 6 HauMHaeT cMaThiBaTheA ¢ Gapabana 28. Takum ofpa-
80M, YK€ He OfHa, a ofe ITOPKH BMecTe NMPOJO/IKAIOT ABHTAThCSA B HANPAaB-
Jennn Gapabanos 5 n 6, paGoune KDOMKH KOTOPHIX Gi1arofapsi HeofHOBpe-
MEHHOMY Hauajly JBHiKenus HX OYIyT HaXOAUTBCA HA HEKOTOPOM paccrosi-
HHA Apyr or apyra, obpasys, TeM CamulM, Melb, NpoGerailyio mnepej
K2/IpOBBIM OKHOM.

DEKcHpys KyJauok 16 B TOM HIH HHOM OTBepPCTHH AHcKa 20, Mbl CMOXKeM
COOTBETCTBEHHO PeryJIHpPOBAaTh H MIHPHHY INeJH, KOTOpas 3aBHCHT OT yria
NoBOpoTa Kysauka I6, T. e. yem GoJiblie yros, HA KOTOPLIH NMOBOpAuHBAETCH
KyJauoK, Tem Goubie GyjeT U IIHPHHA MIeJH.

Pa3Gepewm c1yuaii, Korjia Msl YCTAHOBHJIH KyJaauok 16 B Kpaiinem oTBep-
cTiM gucka 20, KoTopoe COOTBETCTBYET BHIIEpiKKe, PeryJupyeMofl Hama-
THEM CIYCKOBOI KHONKH «OT pykm» — B.

Ilpu maxatnu Ha KHOTMKY 7 KyJaauok I6, noBepHYBLIHCh JO OTKa3a, He
JofizieT Jo 3amenkd 23, a wropka 2 B TO e BPeMs yCreeT TOJHOCTBIO HAaMO-
TaThCA HA GapafaH H OTKPOET KajlpoBOe OKHO.

Jaa Toro yto6unl mTopKa I 3aKpBL1a KajapoBoe OKHO, 3aulenke 25 Heol-
XOJMMO NMOAHSATHCS KBePXY M [aTh BO3MOXKHOCTB KyJaauky 2/ noBepHyTbes
BMecte ¢ Gapabanom 28. 10 NpPOH3OHIET B TOT MOMEHT, KOTJA [PEKPaTHTCSH
HaKaTHe HA CIYCKOBYIO KHOMKY 7, TaK KaK B 3TOM Clydae npyKuna 25
TIPHMET CBOe HCXOJIHOe MOJIOXKEeHHE M, HAXKAMAsA Ha cTepiKenb 19, MTHOBEHHO
nojuuMeT 3amenky 23, a wropka I 3akpoer KajpoBoe OKHO.

3arBope ¢dotoanmapatroB «3opkKuiO,
«3 0p K ui-20», «®3-2» m «3 en uT-C» HeCylLECTBEHHO
omuuaTes ot 3arBopa (oroannapartoB «3opkuit» u «DI[»,
33 HCKJIOYEHHEM HEeKOTOPHIX He3HAUHTeNbHLIX H3MeHeHHH,
CEAI3aHHBIX CO CrelmH(HIECKHMH KOHCTPYKTHBHEIMH OCOGEHHO-
CTSIMH annaparos.

3atBop doTtoanmnmapaTa «30pKHH-3» npuH-
IHNAAJNbHO TAKXKe He OTJIHYaeTcst OT 3aTBOpa annaparoB «30p-
KHii» # «@3]I», HO HMeeT paclIMpPeHHBIH JAHAaNa30H BBIIEPIKEK
KaK B CTOPOHY KOPOTKHX ([ .., C€K.), TaK M 3aMeJIeHHBIX
4BTOMaTHYECKHX BBHJEPKEK NPOIO/IKHTeIBHOCThIO Gosee
/o cex. Brimepxka '/ .. cek. B 3aTsope (oToannapara
«30pKHuii-3» TMoayyaercs 3a CueT HMEIOLIerocst NONOJHUTENb-
HOTO oTBepcTUs B AucKe 20 pPSjoM ¢ OTBEPCTHEM, COOTBETCTBY-
IONHM BHIEpIKKE '/, = CeK.

st nosiyuenns 3aMeleHHEIX ABTOMATHUECKUX BBIIEPIKEK
B 3aTBOPE HMEETCs MeXaHH3M aHKEDHOrO TOPMOMKEHHS H pAf
BCIIOMOTATEe/LHEIX JeTaleil, o0ecneunBaloulHX €ro BK/IIOYEHHE,
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IMpocnexum, kax paGotaer 3aTBOP NpPH BKJIOYEHHOM aHKep-
HOM MexaHusme (cM. puc. 22).

Ilpu naxariu ua cnyckosyio KHOMKY KyJaauok I6, sadukcupoBaHHBI
B NPEANOC/IeHEM OTBepCTHH AHCKA 20, OIHOBPEMEHHO € TMOMNHLIM OTKPLITHEM
IITOPKK 2 OTKHHET B CTOPOHY 3aiedKy 23  ocBoGOLHT 3y0 xynauka 21 or
SalerLIeHus ¢ nedl. [TockoabKy Kyaauok Hmeer BTOpoi 3y6 a (nokasan nyHK-
THPOM), TO J\BHIKEHHE LITOPKH ] 32/ePXKABACSTCSA PLIYArOM 0, WapHHPHO CBA-

 3aHHbIM ¢ 3y6UYaTRIM CeKTOPOM aHKePHOro MEXaHH3Ma Ha Bpems, HeoOXoAnMOe
AN151 IPEOJONEHNHS TOPMOKEHHS.

Taxuy o6pas’om, B 3aBHCHMOCTH OT CTeNeHH 3aleIienHs 3y0a a ¢ peiua-
roM 6 GyjeT u NpOAOIKHTEIBHOCTD 3aJePKKH ABHKEHHA Ky/1auka 2/, a cie-
JAOBATE/IbHO, H IWTOPKH [

ABTOMATHYECKHe 3aMellIeHHbIe BbIIEPIKKHA (o1 /4y Mo 1 cex.) peryumu-
pyioTes Crielua brof FOIOBKON, YCTAHOBIeHHOH Ha NepelHell yacT KaMepsl.

T TNt

Ipencrapnser nnrepec mexammsm 3amepsen b x

| a8BTOMATHYECKHX BE/E PXKEK, YCTAHOBIECHHKI

! .§ B HOBbIX (poToannaparax «3opkuit-3C», «3opkuii-4C», «Crapr»
i u «/Tenunrpany (puc. 23). :

Puc. 23. Cxema mexauuama aameneniibix RBUIEPAEK
3aTBopa annapatos «3opkui-3C», «3opkuii-4», «Crapm
u «/TeHHHrpagy

OTJH“IllHTeJleOﬁ 0cO6eHHOCTLIO MEXAHH3Ma HABJISIETCA HAJHYHE Clle-
OHANBHOH npoBogouHOd npysuusl 10, npusogsileli B geficteie 3yGuarnie
‘Koareca.

[ Pery.upoBka savMellennsiX BhIEDKEK H BLILepek Kopoue /,: cek.

B ITHX annapatax NPOH3BOAMTCA OAHOI TOMOBKOH [, pacnonomennofi na

' BepXHefl KpblIKe Kamepsl.

Ha aucke sxcnosumuit 4 BMecTo OTBepCTHI UMEIOTCH CKBOBMbIE npope-

8H a 1 uenoJHble npopess (mHUbl) 6.

L, Ecan 3y6 § ycranosuts B HETIOJIHYI0 MPOope3b (ULTHIT), OH NPHTOLHH-

METCAl Hajl IHCKOM 4, i 3aTBOP B 9TOM c/ydae OyjeT JaBaTh OJINy M3 3aMef-

JIEHHBIX BblePIKEeK. ’

Bo Bpemsl B3BOja MeXamH3Ma 3aTBOPA, 4 C/Ie0BATENBHO, K OBOPOTA

Bucka 4 ¢ xynaukom 6 3y6 §, ynupasch B wrudr 3, nosopauupaer (B cro-
Pory, yKkasanuyio crpenkoii) 3yGuatoe KoaAbuo 2 H TAKHM o6pasom 3aBoguT
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: ) mexanuam. OJHOBpeMEHHO MOBOPAUHBAETCA Ky/IAU0K 11, wectxo
yKpenJenHblil Ha OCH KoJeca 9, 1 0CcBOGOMIAET TLIOCKYIO 3aiienKy 12, Koro-
paa noj jeficTBHeM NpPYIKHHEL 13 sackakuBaeT 3a BHICTyN 7 Kyjaauika 6.
[Ipn ®aXkaTHH HA COYCKOBYIO KHOMKY 3aTBOD HAUHHAET paboraThb
OBLINHEIM TIOPAAKOM, OZHAKO BEPXHAS LITOPKA 3aJlePHHBACTCA 0 MOMEHTA,
HOKA naocKas 3auienka 12 ne 0cBOGOAUT KyIa4OK (J0 BO3BpallleHts KoJleca 9
H Kyaauka I/ B nepBoHaualbHOE MOJIOKEHHE).
Tak kak 3ybuaThle Kojeca Giarofapsi aHKeDHOMY COYCKY BpAULAlOTCH

¢ OnpepeIenHoli CKOPOCTBIO, BpeMs 3aePKKH BepXHeH MTOPKH 3aBHCHT OT
CTelneHH 3aBoja MeXaHu3Ma,

3 T. e. BpeMs 3aMeJIeHHOH Bhi-
JepKKH Beerja Oyjger mpomnop-
IHORA/IBHO YIUIy NOBOpOTA 3y0-
yaToro Kojbla 2 npH B3BOJe
3aTBOpA.

Jna mnonydenusi MOMEH-
TaNLHBIX BhIIEPKEK KOpoue '/q;
cek. 3y6 5 dukcmpyercd B
CKBO3HBIX WIIHUAX AHcKa 4 H,
ciefoBaTebHo, onycKaercst
HHHKE.

IMosTomMy TIpH YCTaHOBKe
aucka (roaoBkH) Ha mobyio
KOPOTKYIO BhIEPKKY, @ TaKiKe
H Ha BHIIEPHKKY «OT pyKH» — B
3y6 5 cBOGOAHO MPOXOAHT MOJ
wrapToM §, YKpelvIeHHBIM Ha
3y6uaTOM KO/IbIE 2, H MeXaHH3M
3aMelJIeHHBIX ~ BbilepKeK  He
3aBOJIHTCA.

B (oToanmnaparax

«30pKHii-2», «30pKHuii-4»,
«Crapr» u «Jlenunrpany
yCTaHOBJIEH aBTOCNY CK.
Ou _npexcrasasier coGoi
aHKEpPHBIH MEXaHHaM C
CHJIBHOII YacOBOH NPy ¥KH-
HOM, KOTOpas 3aBOJIHTCA
ClEIHATLHLIM PBIUAKKOM,
HMEIOIMMCS HA TepeHeil
creHKe Kamepel, Bxuo-
YyeHHE MeXaHHW3Ma IPou3-
BOJLUTCSL TIYCKOBOH KHOII-
KOil, pPacrnosioyKeHHOfi OKO0JIO 3aBOAHOrO phIMAKKA.
Ha puc. 24 nauna cxema BKJ/IIOUEHHS 3aTBOpPA aBTOCITY CKOM.
Ilpu Bpamenuy KoJec MexaHusma (mocie ero nycka) 3y0-
yatag peiika 2 noJHHMaeTCsl KBePXy H MOBOPAUHBACT phliar 3
B HanpasJeHHH, YKA3aHHOM CTPE/IKOH,

Puc. 24. CxemMa BKJIOUEHHS

sarsopa
aBTOCTYCKOM B ammaparax «3opKui-2»,

«Sopxuit-4»,
«Jlenunrpa:

1 — ay6uaToe KOJECO ABTOCMYCKd, HAa OCH
KOTOPOrO 3saKpenjieHa JeHTOuHds NpYymHHa,
2 — ayGuaran wpefika, 3 — puuar, 4 — 3y6-
"uaToe KOJeco cienyeHus TPaHCnopTHPYIoulero
MexaHH3Ma ¢ MeXaHW3MOM 3aTBopa, § — ro-
JOBKa ocu sybuartoro Gapabawa, 6 — MTHOT

«3opkuit-2C», «Crapm u

ayGuatoro Kojeca 4, 7 — JABHMOK, 3aIHpalo-
muil anKepHylo BHAKY, 8 — aHKEpHAs BHIKAE,
§ — aHKepHoe KoJeco
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graytéx 84TBOPa NPOHCXOIAMT MPH pacUenyieHHH 3yGuaroro
< , KOTOPO€ ONMyCKAeTCss BHU3 NPH OT:KHMAH f

\ HH IJ10C
Kunsl 4 peiuarom 3. T

spizﬂ NpeABapHUTeNbHOrO X0Aa MexaHH3Ma aBTOCITyCKa
¢ K.

HlTopHuB#H 3aTBOp ¢doroannmapara
M eB» SIBASIETCS HAanGOo/Iee COBEPIICHHbIM COBPEMeHHBIM 3aT-
|OM.

Ero KOHCTPYKIHA 0GeCeuuBaeT MakKCHMAaJIbHOE HCIpaB-

J o 75 B 45 m

H “-_{, = el = %
f.;fz
5
6 ==y
Eapes! |
2 ! 7
/:’
}}3 gy | P
| |
i f |
4 4 F |
AT { S g |
4 5

e, 25, Cxemnl
€. 25, IeHCTBHS MexaWHsMa 1
TOPOK 3arBopa (oToann
«KueB» u cunxpoyeTpoiicTsa (cM. crp. 3%). - Tt

epO(;cfHOBHblx NPHHUHIHAIBHBIX HELOCTATKOB IITOPHBIX
1) npu FOPH3OHTA/NILHOM MOJIOXKEHHH (oToannapara B Mo-
A:‘beMKH ABHXKEHHE CBETOHENPOHHILAEMBbIX LUITOPOK I1pO-
ogﬁcaepxy BHHU3, YTO, 0E3YCJIOBHO, ABJIAETCH Haubojee
e paaanbm, TaK K4k B C/lyyae BO3MOMKHOTO JBHKEHHS
E pxgzﬁﬁgsgu CKOPOCTBIO CO3AAIOTCA G/IaronpHsITHBE
HH ONTHYECKHX IIJOTHOCTEl /
e CTE€H Ha mosyyae-
iomomemanbﬁue BBIIEPKKH B 3aTBOPE PEryJHpYyIOTCS He
aanMeHeHHeM IIHPHHBI LIETH, HO U 34 CYeT DILHOBpEMEH-.
, TOMATHUECKOTO H3MCHEHHS CKOPOCTH JBHMKEHHS IITO-
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" PO, KOTOpAs NIOCENOBATENbHO YMEHbINAETCH N0 Mepe yBeilu-
. ueHHs UIEJH;

3) CBETOHENPOHHIIAeMBIE IITOPKH, H3TOTOBJIEHHbIE H3 MeTal-
JIMUECKHX TMOJOCOK ClelHalbHOTO npoduis, IIapHHPHO coe-
JAHHEHHBIX MekIy coGoil, He NojBepHKEHbl BIHSHHIO TeMrepa-
TypHBIX ycaoBHil. 3atBop doroannapara «Kues» oTHOCHTCH K
CJIOKHBIM MEXaHH3MaM.

PaccMOTPHM NPHHLIHIHAIBHYIO CXeMY MeXaHH3Ma CBETO3AIIHTHBIX IITO-
pok 3ateopa (puc. 25) (zetanu [, II n [I] ornocaTcs K CHHXPOYCTPOACTBY
anmapara, onucanue cM. janpwe). Illropra I, ykpemsennas Ha BepXuem
3 GapaGase  TPOUHBIMH KanpoHO-
BHIMH JIGHTOUKAMH 6, COelHHAEeTCA
¢ HATAKHBIMM IIKHBKAMH §, KOTO-
phie HMEOT BHYTPH CHHPalbHLe
nposoaountie npyxuusl. [topka
2 ykpenaena na Sapabane 4, Tax-
JKe HMEIOIeM CBOI0 CaMOCTOATEIb-
nyio npyxuny. Bepxuas kpowka
WTOPKH 2 OKaHuMBaercs IIHPO-
KO# myiagko# 7, KoTopas HMeeT no
KpasM clellHajdbHble TIpopesH,
npexcrasasiomue coboft  cBoeoh-
pasuble TPSKKH 8§ W IJIOCKYIO
npyxuny 9 co mrudramu I10.

Harsizxenne npyxun Oapaba-
na 4 H WKHBKOB § OTpery/inpoBano
takum obpasom, uTo npu obpaso-
BaHHN WeJH MeXAY IITOPKaMH BO
BpeMs paGoTH! 3aTBOpa WITOpKa 2
He CHOJI3aeT BHM3 MOJ JeHCTBHeM
npyxuuel 6apaGana 4, 2 HAJIeKHO JePIKHTCH TPeHHEM, CO3[aBaeMblM Pz~

JIEHTOYKAX 6.
KamBgnfno;eHﬂn, Korja ITopKa 2 MoJHOCTBIO Hamorana Ha Gapaban 4,
NJianKa 7 cBOMMH BbICTynamu I3 ynupaercs B HHKHIOIO YacTh Kopnyca 3a}"-
BOp4, H TIPSKKM MPHHHMAIOT MOJOKeHHe, MPH KOTOPOM JIEHTOUKH MOryT
cBOGOJIHO HAMATHIBATHECA HA IWIKHBKH (puc. 25a). g

B kpafineM HWKHeM NoJOXeHHH nuanka [I, sBiasomascs padoqel_r:

KpoMKoii Bepxmeil wTopkn 2, samupaercs MTH(TAMH, BXOJAMMMH B OT-
12.

Bepc.{?:aﬂaqeuue 3TOr0 3aMKa — TPeJOXPaHATh OT TpeK/eBpeMeHHoro

06pasoBanys [eaH MeXJy WTOPKamid, B OCOOEHHOCTH B Havuale HAMOTKH

mropku I u Jentouex 6 ua Gapaban J. 3

ll)'lpu BpalleHHH 3aBOJHOMN roJioBKH 3aTBOpa [4 Bpamaerca BerHHﬁ

1, xoropas yBiekaer 3a cofo

Pic. 25a. CxeMa HaMOTKH JIEHTOYEK
Ha HaTaKHble NIKWBHL 3atBopa (oTo-
annapara «Kues»:

1 — Bepxuss wTopka, 2 — mTHPT, I —
nJocKad NpyxHHa, 4 — HHXHHASA NJIaHKa,

5 — JeHTOYKa, 6 — TWaHKa BepxHel
WTOPKH, 7 — HATAMHOH UIKHBOK

Gapaﬁaﬂ. 3 u HaM&’l;:lBaET BepPXHIOI WTOPKY
ITOPK -

S Hﬂmnmm'igpka £ ;omm JI0 CBOEro BepXHero KpafiHero mojioMenus, OCTaHaB-
JINBaAETCH. OJI,HOBPBMQHHO crnenHanbHbiMH BBICTYNAMH, HAXOAAUWHMHCA lf
BepXueli UaCTH KOpNyca 3aTBOpa, NPHIOAHHMAIOTCA KOHIbI TIOCKO npyﬁ
Kunbl 9, B mTHEOTE 10 0cBOGOXIAI0T ITOPKY | OT 3alenienus ee CO WTOPKOK
2. llltopka I, npojlo/kast HaMaTeiBaThcA Ha Gapaban 3, mporacKuBaeT neﬁ:};_
TOUKH 6 ‘epe3 NPSLKKH NIaHkH 7, ofpasyd TeMm CaMbiM Liesb MeXAy pa

WHMI KPOMKaMi WTopok [ u 2. Kynauox 16, ykpenieunsiil na wectepie 15,
ropast JKeCcTKo cBAszana c¢ G6apabanoM &, B 3aBHCHMOCTH OT CTellCHH MO-
0pOTa CLEIISeT C MOMOLLBIO CHCTEMbl PHINArOB AHKEPHBlE MeXaHH3Mbl 17
miectepreil 15 U peryJupyer NoNoKeHHe aHKePHOl BUIKH N0 OTHOMIEHHIO
ankepHOMy Kozecy®. Takum o6pasom, yeM Gosiblie TIOBOpauHBaeTCs 6apa-
ag 4, TeM Gosbiuero pasmepa obpasyeTcs uies MexAYy MTOPKaMH, TeM
BIlIas HArPy3Ka BK/IOYAeTCss B MeXaHnH3M 3aTBOpa.
Crenenis  nosopora Gapalama 3 3aBHCHT OT mOBOpOTA 3aBOAHOMN
oBKu 14.
Mexanu3M mTOPOK B 3aBEICHHOM COCTOSHHUH YIDIKHBAGTCA MeXAHH3-
I 3aBOJHOM TOJIOBKH, KOTOPHIH 61arojaps crienuanabHOMy YCTPOHCTBY
deTCsl TOMBKO B OJHY CcTOpOHY (mo dacoBoit crpenke). Kprowok 18,
XOJSIIUACA B BePXHell HacTH KOPIyca 3aTBOPA, CAYKHT Al Npesoxpa-
Hfl OT BO3MOXKHOIO CMOJI3AaHHS BHH3 IITOPKH 2.
B nauane mamartia Ha COYCKOBYIO KHOMKY 3TOT KPIOYOK OTBOLMTCA B
pony. CpaGaTbiBaiie 3aTBOPA IPOHCXONT NPH JATbHEAIIEM HAKATHH HA

10IIKY B MOMEHT pacuerieHHss MeXaHu3Ma UWITOPOK ¢ MEXaHH3IMOM 3aBOJHOI
OBKH.

Briiouenne satBopa doroannapara «Kues» MOXKHO Takke
POM3BOJHTL ABTOCHYCKOM, BMOHTHPOBaHHBIM B KOpIYC Ka-
EPHI.

- YeTpoiicTBO M JefiCTBHE aBTOCIMYCKa NPHHIMITHAILHO HH-
HE OTJIHMYaeTcs OT aBTOCNYCKA anmapatoB «30pKHuii-2»,
(S0pKHi-4» H T. 1.

®

CHHXPOYCTPOICTBA

- BoJIBIINHCTBO BHOBB BhINyCKaeMbix (oToanmaparos obopy-

BAHO CHHXPOYCTpOHCTBAMH /11 aBTOMATHUECKOTO BKJIQYe-

BCITBILIEUHBIX TPHGOPOB* ™ i coryiacoBaHHA MOMEHTA BCITBIIII-

C MOMEHTOM OTKPHITHA 3aTBOpa NPH SKCIOHHPOBAHHH

ChEMKE).

- Ilepen TeM kak nepefiTH K ONHCAHMIO CHHXPOYCTPOHCTB
0annapaTos, KOPOTKO 03HAKOMHMCS € THIAMH BCHBILICYHBIX

PHOOPOB, CYNIECTBYIONIHX B HACTOSIILEE BPeMS.

" JlaMmna-BcnobIKa OZHOPA3OBOTLO Jeii-

TBHS BHEIHE HANOMHHACT OCLIKHOBEHHYIO 3JeKTpHUe-

* Ha cxeme mokasan ToJbKO OfMH anKepHH MeXannsM. B 3arsope
para «Kues» nx nga. [Ipn ycranoBke satBopa B uma !/, cex. Bkmoua-
00a anKepHBIX MEXaHH3Ma, H aHKepHble BUJIKH B HHX HAXOAATCA B I10-
HHH TI0JIHOTO 3allellleHHs C anKepHbIM KosecoM. Ha ckopoctn /u 1
CeK. BKIIOYACTCS OJHH aHKePHBIH MeXaHi3M ¢ BHIKIIOUeHHEIM aHKepPHbIM
UKOM H T. 1.

** BCHBIIKH ¢ 31eKTPHUECKHM 3aMaIoM (oaHOpa30BbIe JaMIIbI-BCIIBILI-
) H 3/1eKTpOHHBIE (HMNYJbCHbIE) JAMIEL
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- g;;ﬁ,jmmxy (apronammy). OHa COCTOMT H3 CTeKJISHHOH
" KouGbl W IOKOJS, € NOMOIIBIO KOTOPOTO KPEnuTcs B ma-

TpOHE  OTpaNares. Buytpn KoaGbpl, HamnoJHEHHOH YH-

CTBIM  KHCJOPOIOM, HAXOAHTCA  amoMuHueBas donera H
sanaibHas HWTh. IIpH BKIIOYEHHH JIAMIbl B 3JEKTPOCETH
(3—4,5 6) 3ananbHas HHTb HAKANACTCS M 3aMHraer doabry,
KOTOpasi MPH CrOpaHHH AaeT sPKYIO BCMBIUIKY NPOAO/IKHTENb-
HOCTBIO OKOJIO '/, CceK. (cM. Takxke cTp. 55).

~ BTopbiM THIIOM BCTbIIEYHOTO Npubopa sIBJISETCA 3 J1 € K T-
poHnas (amMmyanbcHas) JTaMmaBCHbLIIKaA,
COCTOMLIAs H3 Ta3opaspsgHol TpyOKH, HANlOTHEHHOH PaspekeH-
HBIM HHEPTHHIM Ta3oM (KCEHOHOM), OTpakaressi W arperara
anekrponutaunus. IIpn 3aMbIkanuu KoHTakTa npubopa 3a cuer
SHEpPTHH, HAKOIUIEHHOH KOHAEHCATOPOM, B TPYGKE MPOHCXOAMT
MTHOBEHHLIH paspsii, CONPOBOXKAAEMbIH MOLLIHOH BCIIBIIIKOH.
Ee Bpems CBEUEHHS HE MPEBBILACT '/, CEK.

Kag ckasano BbiIIe,; Jamna 0OLHOPa30OBOr0 JEHCTBHA HMeeT
IPOOJIK HTETLHOCTL BCMBIIKH OKOJIO '/, CeK. H, KpoMe Toro,
HHEPLHIO TIPH 3aropaHHH (MTPOMEXKYTOK BPEMEHH OT KOHTaKTa
710 MOMEHTA JI0CTaTOYHOTO H3/TYUeHH s, PABHOIO NP HOIM3HTEIB IO
1I0JIOBHHE MAKCHMAJILHOTO). !

[Mostomy, jauisi Toro uTo6el BpeMs HanGOAbLIEH $PKOCTH
BCMBIIIKH COBNAJO C MOJHBIM OTKPBITHEM 3aTBOPA, BKJ/IOYEHHE
JdaMibl HeoOXOJAMMO [POM3BOAUTH HECKONbKO paHblle, UeM
MOJHOCTHIO OTKPBIICS 3aTBOP. DTO BpeMS Ha3bIBAIOT y I P € K-
HJeHHEeM.

HMnynbcHas BCNBILIKA 3aTOPAETCS MTHOBEHHO H He Tpebyer
HHKaKOro BPEMEHH YNPEXJIeHHs, T. €. MOMEHT KOHTaKTa JoJI-
3KEeH COBMajaTh ¢ MOMEHTOM [OJHOrO OTKPBLITHS 3aTBOpPA.

3TH 0cOOEHHOCTH BCIBIIEUHBIX NPHOOPOB HAILIH CBOE OT-
pakeHue B KOHCTPYKLUHAX CHHXPOYCTpPOHCTB (poToannaparos,
KOTOpBIE MO 3TOMY TPH3HAKY MOJAPAa3ie/saioTCs HAa TPH OCHOB-
HbIE DY

K nepBpoii rpynne NpHHAAIE]RAT (fpgroanngpam
C OJIHHUM LITENCeIbHLIM PasbeMoM (THE3L0M) H O/iHOM Napoil KoH-
TAKTOB, 3aMbIKAIONMIHXCS B MOMEHT MOJHOIO OTKPBITHS 3aTBOPA.
Takasg KoHTakTHasi CHCTeMa HAaspBaeTcst YacCTHUYHOH
CHHXPOHH3AMNHeEI, aannapaTbl—4acTHYHO CHHXPOHH"

SHPOBAHHBIMH, WJIH anmaparaMH ¢ HYJEBBIM KOHTAKTOM

(0-xomTaKT).

JlelicTBHEe CHHXPOYCTPOHCTBA C HYJIEBbIM KOHTAKTOM IIEHT-
panbHoro 3areopa tina «MoMEHT» NPOHCXOMMT CJELYIOULHM

obpasom (cM. puc. 15).

- TIpH OTKJIOHEHHH phluara 7 B MOMEHT, COOTBETCTBYIOULHI}

HOMY OTKDBITHIO CBETO3AIIHTHHIX 3aCJIOHOK, JAOMOJMHHTENb-
BBRICTYN [ HAXKHMaeT Ha JaMmeib [/ H 3aMbIKaeT KOHTAKTEHL.
TencenbHell paswveM [[I, cayxamuil Aaa npHCOEAHHEHMs
€Jisl JIAMITBI-BCIBILUKH, COCTOMT H3 H30JHPOBAHHOTO I'HE3za,
EAHHEHHOI'O C OIHOM H3 JIaMeJiei, U HaADYKHOl TPYGKH, npii-
KJAeNaHHOH K KOPMycy 3aTBopa.

- Ha puc. 25 pana cxema cunxpoycrpoiicrsa doroannapara
€B»,
B MOMEHT MOHOrO OTKPEITHA ITOPKH 2 BHICTYM /3 OTK/IO-
peryar /, Kotopsiii 3aMbIKA€T KOHTAKThl, YKpelIeHHble Ha
enisix /[, Ilrencenwneiit pasbeM /// uMEeT KOHCTPYKIIHIO,
OFHYHYIO IUTENCEeJbHOMY pa3beMmy 3atBopa «MoMmeHT»*.
B toroannapare «®I]I-2» KOHTaKTbI CHHX POYCTPOICTBA 3a-
a10TCSA CMeHANbHBLIM KYJ/JI4UKOM, }eCTKO YKpeIJIeHHbIM Ha
13 (cM. puc. 22), B MOMEHT NOJIHOTO OTKPHITHS LITOPKH 2.
Bropasa rpynmna-—annapatel ¢ AByMst LITeCeIn-
H pasbeMaMH (THe3JaMH) H ABYMsl NapaMH KOHTAKTOB.
H IUTeNCeJbHbIi Pa3beM npejHa3HavyaerTcs IJIs MOAK/IIoue-
- HMIYJIBCHBIX JIaMIl M NPHCOEAHHEH K Mape KOHTaKTOB,
BIKAIOIIMXCA B MOMEHT MOJIHOrO OTKPBITHA 3aTBopa (Hy-
Ofi KouTakrt). IlITencenbHelii pasbeM 3Toil napbl KOHTAKTORB
BT 3HAYOK MOJIHHH (JIoMaHol cTpesku). Jpyroii mrencens-
pasbem npegHasHaqaercs 418 paGoThl C OLHOPA30BOH JaM-
-BCMbiKOMA. OH NMPHCOeNHHEH K Nape KOHTAKTOB, 3aMBIKas
LHXC51 C YIPEXKACHHEM, H HMEET 3HAYOK KOHTYpPa 3JeKTpPHUe-
i namnoukd. PoroannapaTel 3Tofi TPYMNbl HA3bIBAKOTCS
AHOCTBIO CHHXPOHH3HPOBAHHBMH. Kuun
Ha/iIex uT HOBBIA annapat «Crapty.
petrbs rpynma—3ro anmnaparsl ¢ OAHHM IITEl-
HBIM Pa3beMOM H CHHXDOPEryJsTOPOM (MOABHAKHBIM KOH-
OM), C IIOMOIBIO KOTOPOTO MOMKHO YCTAHAB/HBATL HEOH-
0Ot BpPeMS YOpeXJIZEHHST B 3aBUCHMOCTH OT
eHs1eMOH JaMibl-Bensinkd. K 1ol rpynne npunagnexar
OannapaTtel CO  IITOPHBIMH  3aTBOPAMH — «30pKHuil-C»,
KHii-2C», «30pknii-3C», «3opkuii-4C», 3enut-C» u «/le-
pax». Ha puc. 26 usoGpamen cunxpoperyistop doroarn-
a «3opkuii-2C». Illkana peryastopa pasGuTa B MHJIIH-
'Baax u umeer snavenns: 0, 5, 10, 15, 20, 25.

&

* Mus Toro uToGH MMemach BOZMOMKHOCTE NPHMEHSITE BCMBIIEYHbIR
Pbi pas/MUHbIX KOHCTPYKUHA H THIOB, WTeNCeNblible PagbeMbl anMas
H BCIIBIICYHBIX NPHOOPOB YHU(HIHPOBAHEL
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" @ororpadupyst C OAHOPA3OBOH JAMIOH-BCMHILKOI, BpeMs
yIIpesKIeH 2I0T B 3aBHCHMOCTH OT €e XapaKkTepH-
| ynpejieHusl yCTaHaBIUB gl
crukH, ykasanHoii B nacnopre. ITpn Brmouenuu umny.s
JaMIbl ABHAKOK PEry/asTopa yCTaHaBJ/MBAIOT B HYIEBOE MOJIOMKE-
Hue (HyJeBoil KOHTaKT). )
3Hasi MPHHIUN Ae{CTBHA 3aTBOPA, YCTPOHCTBO CHHXPOHH-
3alliH ¥ OCHOBHBIE XapPaKTePHCTHKH JaMII-BCIIbIIIEK, JIETKO Ofl-
pejeTh, KaKkne BbIepKKH NPHMEHsITh NpH paGoTe ¢ TeM Wik
HHBIM BCTBIIIEUHBIM TPHOOPOM. X ¢
ITpon3Bojs CHEMKY C HMIY/ILCHOM Jamnoli (oroannaparom,
HMEIOULMM IeHTpaibHbli 3aTBOp THma «MoMeHT» (C HYJ/eBbIM
KOHTAKTOM), MO}KHO yCTaHaB-
JiuBaTh JIOGYI0 BBIIEPKKY,
VUHTHIBAS, YTO BPEMST OTKPLI-
THS CBeTO3aLIUTHEIX 3acJo-
HOK Bcerja Oyjer 3HaUHTe/b-
HO GoJIbLIE BPEMEHH CBEUEHHSA
BCIIBILKH.

Ilpumensia ofxHOPA30BYIO
namny, HeoOX o HMOIIOMHHTh,
: L YTO ee BpeMs CBEYEHHs '/,
Puc. 26. Cumxpoperynstop ¢oto- CEK. IUIIOC HpOﬂ.O{I?KHTe-Hb"
annaparos «3opkhii-C», «3opkuii-2C»:  HocTh 3aropanusa '/, Cex.

3 IlosToMy, uTOGBI MOJHOCTHIO
= AMEOK  CHHXDODEryAATOPd, 2=  yHenmONMB3OBATH HATYUAEMYIO
IpH  BCMOBILKE  CBETOBYIO

SHEPTHIO, HYKHO NPHMEHSITh BBAEPKKH He Kopoue '/, .—[ cek.

CpemMKa ¢ HMIYJbCHOH JIaMNol (oToannapaTtoM, HMeEOLIHM
LITOPHBIA 34TBOpP, NMPOM3BOAMTCH TOJBKO C BbIAEPKKAMH HE
Kopoue '/, cek., Tak Kak npu Gojsee KOPOTKHX BbliepKKax
WITOPKH 34TBOPA HE OTKPLIBAIOT MOJHOCTHIO KaAPOBOE OKHO.
B s1oM cityuae GyAer nPoSKCIOHHPOBAH JIHIIb OTAS/IbHbI Yyua-
CTOK Kajipa (Mo/J0CKa)B COOTBETCTBHH € IUMPHHOH YCTAHOB/IEH"
HOM miean. Takxke Heo6XO0IMMO ITOMHHTh, YTO I O /I K J 10-
4aTh HMNYJAbBCHYI NaMny c Kakum G6Gbl TO
HU 6bl10 ynpexJgEeHHEM He Jb3fA, Tak Kak
BCIBIIKA [IPOM3OMHET paHbllle, YeM OTKPOETCA 3aTBOP.

[Tone3ysick oxHOPa30BLIMH JiaMIIaMH NPH CheMKe anmnapa-
‘TOM CO IHTOPHEIM 33aTBOPOM, HE HMEIOLIHM MOJHOH CHHXPOHH-
3aluH, BbIAEPKKH Kopode '/, . —'/ . CeK. NPUMEHSTb HeJIb3S.
B cnyuae ke manuuus B 3aTBOPE KOHTAKTa C YHpeXKICHHEM
NPUMEHEHHE MOOBIX MOMEHTAJIbHBIX BbIIEPHEK HE OTPaHHUYEHO,

73K KaK NpPOAOIKHTENBHOCTh BCHBIIKH ('/,, CEK.) MpHOIH-

GUTEIbHO COBMNAJAET CO BPEMEHeM npolera uienu nepej Kaipo-
3bIM . OKHOM, @ $iDKOCTb FOPEHHA JIaMIlbl B TeueHHe 3TOr0 Bpe-
H MEHSETCSA He3HAUHTEeJLHO.

MEXAHH3Mbl HABOJIKH HA PE3KOCTb

- Mamenenne paccTosinusi Mex1y oGBLEKTHBOM H KaJpoBoit
KOH C LeJb0 HaBOAKH HA PE3KOCTb B COBDPEMEHHBIX ¢oto-
aparax NPOH3BOJHTCA:

1) nepenBrkenneM oGbEKTHBHON CTONKH HIIH 3ajHelt CTeHKH
apara IpH TMOMOIIH KPEMaJbepbl MO HANpPAaB/JHIOUIHM [10-
03KaM,

" 2) ¢ NOMOIILIO YEPBSYHOH ONpaBbl OGBEKTHBA HJIM YaCTHY-
BHIBHHYHBAHHEM nepejHell JTHH3L 00LEKTHBA, HMelouieil
PIHA/IbHYIO OMPaBy C BHHTOBOH HapPe3Koii;

* 3) BbIBHAKEHHEM OOBEKTHBHOIO THE34d, HMEIOUIEr0 BHHTO-
VIO HapesKy.

* HaBonka na pe3kocTb mpu moMomM Kpemaabepsl M poiuara
iMeHAeTcA B Qoroannaparax «@otokop Nel», «DK-1,
K-2» 1 «Momenr». [Tepegsmkenne o6beKTHBHON CTONKH WM
Heil crenku (annapater «®K») npu nomomin KpeMa/ibepkl
3BOJHTCSl BpalleHHEM ToJIOBKH ¢ HakaTtkoi. Ha ocu ro-
BKH JK€CTKO YKPenJieHa WecTepus, ConpsKenHas ¢ 3y6uartoi
KO, KOTOPAast NPHBEPHYTA K HANPABJASIONIHM [IOMIO3KAM.
annaparax, Y KOTOPBIX BbIBUKEHHE OOLEKTHBA HEBe-
0, HHOTJ1a NPHAMEHAETCA NepeBHKEHHe 06 heKTHBHON CTOl=
'€ NMOMOIIBIO phiuara (joroannapar «MoMenT»).

HaBopka ma peakocTh mpu nomomm uyepBsuHOH OnpaBsbl.
HHUMNHANbHAA CXeMa ONpaBbl Nnokazaxa Ha puc. 28. Ty-
S ] ¢ yKpen/ieHHbIM B HeM 0GbeKTHBOM [/ HMEET BHHTOBYIO
3Ky, COOTBETCTBYIOILYID Hape3xke HapyxHOTO Koabua /],
KPENICHHOTO HEMOABHIKHO B M0CAJOYHOM THE3[Ee KaMephl.

| Crenenb BLIIBHIKEHNSA 0OBEKTHBA 3aBHCHT OT yIiIa MoBOpoTa
Oyca [/ n 1ara napeskn. Bennunna mara Hapesku nogpGu-
IETC B 3aBHCHMOCTH OT (DOKYCHOTO PacCTOSIHHA 06BLEKTHBA
€ro HecOXOIMMOTO MAKCHMAJbLHOIO BHIIBHMKEHHS. OBOLUHO
'BAYHLIE ONPABLI MO3BOAIOT BbIABHI4Th OOBEKTHB B mpeje-
{, 0GECrieunBaIONIHX HABOAKY HA Pe3KOCTb OT GECKOHey-
€Tl 10 1 4.

C mesiblo yMeHbIIEHUS AMaMeTpa u Beca OnpaBbl BUHTOBAS
iPe3Ka Ne/1aeTcsi MHOT03aXOJHOH.

‘Yro6b1 H36exath Bpaiienus BHYTpeHHero tybyca ¢ o0bek-
1BOM 1 y/1yullIHTb HAO/MIOACHHE 3 ITKAJ0l AuadparMel U WIKa-
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yGUHBI PE3KOCTH, qepaﬂqgue onpassl jenaores Goaee
CTOSIT U3 OSATH H Gosiee feraseii.

Oﬁ;.:wxfll‘uua:lm;)moannapams «3opkuit», «PI», «3eHur»
U 7. I. cHaG¥KeHbl YePBAUHBIMH ONPABAMH.

" HaBojika HA Pe3KOCTb BBIABHKEHMEM 00BEKTHBHOIO rHesna
OCYHIECTBASETCS 32 CYCT MHOrO3aXONHON BHHTOBOH HApesKi,
" 4ro NPeAyCMOTPEHO B HEKOTOPHIX KOHCTPYKIUHAX (oToannapa-
ToB, HanpEMep B (oroannapare «Kuesy.

" [lna ompejeneHus CTENeHH BhIABIMKEHHsl OOBEKTHBA HJH
TepejHeii JHH3bl 00bEKTHBA B COOTBETCTBHH C paccTosiHHEM A0
06BEKTA CHEMKH CJIyKaT CNelHalbHbe YCTPOICTBA H LIKaJa
paccros HUH.

[llkana, win HEAexKc (yKasaTesib) IIKaJbl, Pacrnosaraercs
Ha OHOH M3 ABMXKYIIHXCS HADYKHBIX JAeTajell MeXaHHsMa Ha-

' BOJKH HA PEe3KOCTh.

Jlenenus uKaasl, KaK NPaBu/io, HAHOCATCS B METpax H Moka-
3LIBAIOT PACCTOSIHHE J0 OGBEKTA CHEMKH. [Tpu ycraHoBKe pes-
KOCTH 110 HIKaje H3MEepeHHEe PacCTOSHHMH 10 O0BEKTa CheMKil
NPON3BOANTCA B MasopopMaTHbX (oroannaparax («3opkHii»,
«D@3», «3enut», «Kuee» H T. 1.), a TakxKe B anmnapare
«MockBa-5» OT NJOCKOCTH Kajposofi paMku *, B ckiagHbix
¢oroannaparax ¢ NOCTOSHHO yKPeruIeHHbIM O0beKTHBOM (THna
«Mockpa-1», «Mockpa-2», «Mocksa-3», «MOMEHT» H HEKOTOPHIX
JAPYTHX) — OT MJIOCKOCTH AHadparmsl. L

YcTanoBKa Pe3KOCTM MO 1MKAje PACCTOSIHMI NPH YCIOBHH
NPABWIBHOTO H3MEPEHHs! NOCTeHUX H TOYHON PasGuBKH Aene-
HUN KA SIBAgeTcH HauboJsiee HafesKHBIM Croco0oM HaBOAKH
Ha peskocth. OnHako Ge3omHOGOUHOE M3MEPEHHE PAacCTOSHHI,
CBAI3AHHOE C MPHMEHEHHEM PYJIETKH MM APYForo H3MEpHTeb-
HOTO HHCTPYMEHTA, JIe1aeT HaBOAKY MO IUKaJje JOCTaTOuHO Ipo-
Mo3/koii u HeygoGHoi. [Ipu onpenenenun HeoGXoAHMOro pac-
CTOSIHMSL HA IJia3 HABOJAKA HA PE3KOCTh MO LIKale Jaer Xopo-
IHE PesyLTaThl JHIIbL NPH 3HAYHTETHOM AHAa(ParMupoBaHHu
0GBEKTHRA. .

MaToBoe cTekso. [IpocThiM H pacmpocTpaHEHHLIM YCTPOH-
CTBOM, NpUMEHFEMHIM B IUIACTHHOUHBIX (poTOanmaparax, c
MOMOIIBIO KOTOPOrO ONpeesseTcs NPaBH/AbHOCTh HABOAKH HA

- PE3KOCTh, SABJSAETCS MATOBOE CTEK/IO, YCTAHABJIHBACMOE B Kall-
POBYIO paMKy BMECTO KacCeThl C MJIaCTHHKOH.
0 - Crenenp peskocTH npu HaBOAKE [0 MaTOBOMY CTEeKJy ompe-

- * PaccTosinne 0T MI0CKOCTH KajgpOBOi PaMKH A0 3ajuedl CTEHKH amma-
PaTa oKoio 3 M.

AENSEeTCsl BU3YalbHO H 3aBHCHT OT OCTPOTHI 3PEHHS, KAauecTsa
| MAaTOBOIl TMOBEPXHOCTH (3€PHHCTOCTH), SPKOCTH M MacwiTaba
- H300pakeHnus.

. HeynoGersom Takoii HaBoAKH 110 MATOBOMY CTEKJy sIBJSIETCS
- HeoOxoJluMasi nepe]l ChbeMKOiH 3aMeHa MaTOBOT'O CTeKJ1a Ha Kac-
- CeTy C MUIACTHHKOI, KOTOPast OTHHMAeT XOBOJBHO IPOLOJIKH-
- Te/IbHOE BpeMsi H 4acTo TpeGyeT 3akpemnJyieHus anmaparta Ha
-wtathBe, HaBoaka Ha peskocTh, NpuMEHSEMas B 3epKabHBIX
‘(oroannaparax, ABAAETCSH Pa3BUTHEM H yCOBEPIIEHCTBOBAHHEM
| CHCTEMBI HaBOAKH 110 MaTOBOMY CTEKJy.

- IlpuMenenne moABHMKHOrO 3epKana ocBOGONKAAET OT HEOG-
'XOMMOCTH yCTAHOBKH MATOBOTO CT€K/Ja B KaAPOBYIO paMKy
i PE3KO COKpailaer BpeMsl Ha MOATOTOBKY aMmapara K CheMke.

JAJBHOMEPBI

. HauGonee coepuienHbiM CrocoG6oM HABOAKH HA PE3KOCTD,
TNPHMEHAEMBIM B COBPEMEHHHIX (hoToanmaparax, ABJAsSeTcs Ha-
'BOJKA C MOMOUILIO ONTHYECKOr0 MOHOKY/SPHOTO JajbHoMepa,
'CBA3AHHOTO C MEXaHH3MOM BhIIBHIKEHHS O0OLEKTHBEA.
ITpunuunuanbuas cxema JanbHOMEpA N0Ka3ana Ha puc. 27.
. Ecau cmorpers u3 Touku A uepes mnosynpospaunoe sep-
‘Kano | Ha NpeAMeT, PacnosoXKeHHblii B Touke C, 6aaropapst
8epkasy 2, 06palleHHOMY OTPAXKAIOLLEH I0BEPXHOCTBIO K 3TOMY
{IpesMeTy, Ml OIHOBPEMEHHO 6y1eM BHIETH 11BA H306D K eHHsl —
OIHO HElOCPEJCTBEHHO Yepe3 NoJynpo3pauHoe 3epkano [ u
Apyroe, — OTPAKEHHOE 3€pKajoM 2 H MOJyNpPO3payHeIM 3ep-
‘Kasiom /. [Tosopauusas 3epkano 2 BoKpyr ocH O, MOMKHO HAHTH
TaKOE M0/10XKeHHe, NPH KOTOPoM 06a H3o6paxkeHust paccMaTpH-
‘BaeMOro npeaMeTa CosbIOTCS B OLHO.

ITpu nepememennu npeamera no npsivoit AC Aast gocTizKe-
(HUST CIMAHHA 060HX H300parkeHHil 3epKaso 2 CHoBa HEOGXOIH-
‘MO NMOBOPAYHBATL HA HEKOTOPBIH YIOJ. ’
Bennunna storo yria Gyjer HAXOXHTLCS B NPSIMOI 3aBH-
CHMOCTH OT PACCTOsHUSA MEXAY AaJbHOMEPOM H HabJojlaeMbiM
TIpeIMETOM.

[Ipexsapurenbho onpeienns, Kakue yrilbi MOBOPOTAa 3ep-
Kana 2 GyAyT COOTBETCTBOBATH TOMY H/IH MHOMY PACCTOSHHIO,
IETKO PACCYMTaTh LIKaay, A€JeHHA KOTOPOH MOIYT GHITh Kak
B YIVIOBLIX MEPAX, TaK H HEMOCPEACTBEHHO B METpaXx.

Yrost a, o6pasyemblii OTpaXKeHHBIM OT npeamera ayuom OC
H ayuom BC, HasbiBaercsi napadJaKTHYECKHM
YIJ10M.
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 PaccrosiHye Mo NpsaMoil OT TOUKH B po touku O HasLIBAeTCS
Gazoh MJaanbHOMEpa (karer NpAMOYro/bHOTO TPe-
_yTOJIbHHUKA BCO). ]
TouHoCTb H3MEpeHHil, MPOU3BOAMMBIX  MOHOKY/IADHBEIMA
JanbHOMEpaMHu, PHMEHseMBIMH B (oToannaparax, 3aBHCHT OT
penuuMHbl 6a3bl, YAANEHHOCTH NPEJMeTa, 10 KOTOPOro Mpous-
BOJMTCS 5TO M3MEPEeHHEe, W ONTHYECKOH LUEJBHOCTH CHCTEMBL.
Kpaiinuii npejes H3MepsieMbiX pacCTOSHHH HE MpeBLILLIAET
—20 m.
4 JlansHomep roTOannapaTos «3opkuii» 1 «®3|» (puc. 28).
JlanpHOMEp COCTOHT H3 MOJYNpPO3pauHOro 3epkasna I (cBerone-
JIATEIbHOH MAACTHHKH), MNpsAMO-
yroabHOR NpH3MB 2, YKpemnJeH-
Hofi Ha pmuare 3, Amadparmsl 7,
CH/ILHOH COUpPANbHOH MPYXKHHbI
8 (meficTByromeH B HanpaBJ/EHUH
CTPeJKH), ONTHYECKOro K/HHA 6
H 3AaUlHTHHIX [OCKonapaJnanenb-
uoix crekon 4 w 5. 1, 11, 11l,—

i - .
\ CM. CTp

1t
s\

P
A
v
Puc. 27. [puununuansuan  Puc. 28, Cxema pxanbHOMepa H ofbek-
cxeMa MOHOKYJSIpHOrO JAajib-  THBA (OTOANM aparos «3opkuin 1 «PI Iy
HOMepa

‘CoBMeleHne H300pax eHHs OCYIIECTBIIs1 eTCA II0OBOPOTOM NpH-
3Mbl 2 Ha YroJi, COOTBETCTBYIONULME PACCTOAHHIO 10 IPEAMeTa, No
KOTOPOMY yCTaHABIHBACTCH pe3kocTh. [1oBopoT mpu3amel 2 npo-
HCXOJNT OJHOBPEMEHHO C MepemelleHHeM 00beKTHBA B 1EpPBst-
‘Hoii onpase 9. Cucrema AByX phiuaros 3 u /0 coraacyer crenenb

| BbIBH:KEHHA 00BEKTHBA ¢ HEOOXOJHMMBIM [OBOPOTOM MPU3MEL
s Gosee ueTkoro pasjeneHus H3oOpaeHHi, uabiofae-

- penHel, OTBHHUHBAKOLIL e -

MBIX € ABYX KOHUOB 6assl Ja/bHoMepa, My4oK Jyueil, oTpaxen-
HbIX NPHSMOH 2, orpannunBaercs auapparmoii 7. OnTHuecKuit
KJAKH 6 CAYKHT I/ YCTPAaHEHUS BO3MOMNKHOTO IBOEHHS H30-
OpaxKeHHs MO BEPTHKA/AH, KOTOPOE MOXKET HMETh MECTO BCJIEJL-
CTBHE OTAEJIbHBIX HETOUHOCTElH CGOPKH.

MansHomep doroannapata «Mocksa-2» (puc. 29). Ornnun-
TeNbHOH 0COGEHHOCTHIO JajbHOMEDA ABJASETCA BBENEHHE B KOH-
CTPYKIIHIO BMECTO MOJBHMKHOH OTPa)kaiollell NpH3Mbl BpauLaio-
11erocsl KJHHOBOTO ONTH-
YECKOTo  KOMMeHcaTopa, )* "
KOTOPHI CBsI3aH C TM0- ™
MOILBIO 3yGUaTEIX KOJec ¢ ™4
pesnCoBoil onpapoii ne- '

¢l JIMH3Bl OGBEKTHBA.

JlancHomep pasgenex
HA [lBa CAMOCTOATENbHBIX
y3/1a— CBeTOpaCIIeINIS IO~ p 2 3
uiHii 610K NpH3M, CMOH-

THPOBaHHBI Ha GOKOBOI E%\ RN N R RS
CTEeHKEe annapara, M Kau- L oSSR A g
HOBOH KOMIIEHCATOpP, VK-
penvienHnli Ha Kopmyce V¥

IleHTpaabHOrO 3arBopa. Puc. 29. Cxema AanbHomepa (Qoroait-

CaeTopacienstiom il napara «Mocksa-2»
610K COCTOHT H3 [ABYX
cKIeeHHHIX Mexay coGoit mpusm! u 2. CaerojenurenbHas
3€pKalbHAas [UIOCKOCTh pAacho/ioKeHa B MecTe CK/eHKH o[
yriaoMm 45° no ordomenmio Kk npsamoit AB. [lpasuiii Komen
YAMHHEHHOH NPH3MHl 2, CKOLICHHOH Takxke mnoj yraom 45°,
SIB/ISIETCS OTPaaloliedt NaocKocThlo cuereMsl. [lepey BxoaHEIM
OKHOM NpH3Mbl 2 nomemiaerca AuajpparmMa 3, oOrpaHHYHBA-
J0l{asi BXOMALIHH CBETOBOH MYYOK.

KnunoBoii kommencaTop npexcrasisier coboil ABa mpospay-
HbIX CTEK/JISHHBIX KAHHA 4 ¥ & KPYIJIoH OpPMbl, YKpeIIeHHBIX
B METa/VIMYECKHX OIpaBax, HMEoIMX 3y6uaTylo HapesKy.
CoBMerieHne IBOHHOTO n3oOpaxceHus, HaO/I0AaeMoro ¢ ABYX

‘KOHIIOB 0a3pl JaJbHOMEPa, OCYLIECTB/ISETCS H3MEHEHHeM Ma-

PanJaKkTHYECKOro yIyia NPH BpAlleHHH KJHHbEB BOKPYT Tro-
PH30HTAJILHOH OCH B IPOTHBONOJIOXKHBIE CTOPOHBIL.

Bpauienne KJIHHbEB NMPOHCXOAHT ONHOBPEMEHHO C MOBOPO-
TOM T'OJIOBKH HABOAKH Ha Pe3KocTb 7 M Pe3nf0BOi ompasbl 6
nepeMeriaoiielcs nepeiHeii JHH3b O0HEKTHBA.
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BHIOHCKATEJH

Nf()m_pe,ue.nem;e rpanul; Qororpagupyemoro kaipa B 6016~
mHCTBe (POTOANNAPATOB OCYIIECTBJSETCS C IOMOLLBIO BH1610-
nekareneii. OHH M03BOJAIOT OBICTPO HABOAMTL annapar Ha o0b-
exT W YCTAHABIMBATh FPaHHUbI Kajpa Kak NpH MOArOTOBKE

K ChEMKe, TdK H HeNOCPEACTBEHHO B MOMEHT CaMoil CheMKH.

BuioncKarTenH o6bIYHO YCTAHABAMBAIOTCS HA BEPXHEH WJIH
GokoBoil cTeHKe (KpBIIIKE) amnapata M MOCyT ObiTh KaK I110-
T KpenieHHbIMH, TAK H ChEMHBIMH. .
m?li}é;gug BHIOHCKATENH TNPHMEHsI0Tes B (oroannaparax,

X CMeHHble 0OBEKTHBBI.
ma’l?élé?mmb MOKA3aHUH BHJIOHCKATENs 3aBHCHT OT €ro pacno-
JIOIKEeHHsI HA anmnapare H paccTosiHus 10 00beKkTa ChbeMKH, T. €.
yeM MEHbIIe CMEleHa ONTHYECKas OCh BHJAOHCKATeNs 10 OTHO-
HIEHHIO K ONTHYecKoi ocu 06beKTHBA (YeM OJHKe pacno/ioKeH
BHAOHCKATENb K OOBEKTHBY), TEM TOUHEe ero NMoKasaHus.

1o CMEleHHe ONTHYECKHX OCeil, Ha3plBaeMoe mapasiak-
COM, 0COGEHHO CHILHO CKa3blBAETCSi HA TOYHOCTH ONpeJeseHust
rpanun Kagpa npu pororpapupoBaHuH G/1H3KO HAXOAALUIHXCH
00LEKTOB. ;

Ilns yerpaHenust OIHGOK BH3MPOBAHUS, BBISLIBAEMBIX Na-
pannaxc:OM, pPaMKH BUAOHCKATEJ A 00BIYHO OTrPAHHYHBAIOT Kajap
MeHbLIKI, ueM mosyuaeMblii Ha cHuMKe. HekoTopsie BHAOHCKA-
TE/H HMEOT yCTPOHCTBO, KOTOPOE MNO3BOIAET HX HAKJIOHATD,
NPHBOJIS ONTHUECKYIO OCh B COOTBETCTBHE C ONTHYECKOH OCBIO
00BeKTHBa, NPH NPHOTIKEHHH OOBbEeKTa CHEMKH. :

OcraHOBUMCA HA HEKOTOPLIX THOAX BHAOWUCKATENEH, IpH-
MEHsieMBIX B COBPEMEHHHIX (poToannaparax. y

Pamounbiii BulouckaTeas (puc. 30) npeacrasnser coboit mpu-
crocoG/IeHHE, COCTOsILEe U3 IBYX pa-
MOK: GOJIBILIOH, YKPenaeHHOH 00bIYHO
Ha OOBLEeKTHUBHOH CTOHKEe, H MaloH,
VKpEenieHHOH HA Kopmyce annapara.
Ha6monenue Bejercs uepes Manyro
paMky. Bonbiuas pamka orpaHuynBa-

X T NoJe 3peHHs B COOTBETCTBHH C T10-

it H‘;ﬁ“;f;;f HBHAO" ey spennsi ofbexTHBA (hoToanmapa-

i Ta. Pamounsifi BHIOHCKAaTe/lb OY€Hb

yao6en npu dororpagupoBanni GECTPO ABHAKYUIHXCSH O0BEKTOB

CBEMKH pasJHuYHBLIX = CHOPTHBHBIX MOMEHTOB. Buouckarenn

pamMoyHOTO THNa uMelT ¢ortoannaparsl «Poroxop», «/liobu-
Telb», «MoMeHT».

3epkajbHBIi BuAOHCKaTEeNs, B nepefHed YacTH BHIOHCKA-
Tel YKPEenjeHa KOPOTKO(POKYCHAs JBOSAKOBBITYKJAAs JHH3a,
KOTOpas ABAAeTCA OGbEKTHBOM CHCTEMb. TaKoil BHLOHCKATENb
AT 3epKabHO O0palleHHOe, CHIBHO YMEHbLIEHHOe n306pa-
JKEHHE, UTO OYEeHDb 3aTPY/AHsIeT KOMIIOHOBKY Kajpa. Kpome toro,
HEOOXO/IHMOCTL HAGMIONEHHsT 3a M306pPaXKeHHEeM CBEpXy Tpe-
OyeT yCTAHOBKHM annapara Ha YPOBHE IPYIH, 4 5T 4ACTO npu-
BOJIHT K HCKaXeHHIO rnepcrnekTushl. Bee doroannapars, B koto-
PBIX YCTAHOBJIEHB 3€pPKa/ibHBIE BHAOMCKATENH, KaK NpPaBHJIO,
HMEIOT €llle H JPYToil BHAOHCKATENb, MO3BOJSIOMHI B caydae
HEOOXOlHMOCTH TIPOH3BOAMTEL CHEMKY C YDOBHSA T.id3a (manpu-
Mep, paMOuHbI).

B Hacrosiee Bpems 3epKaibHbIe BHIOHCKATENH NpUMEHs -
I0TCA PeKO. Y COBEpPIICHCTBOBAHHLIA 3€PKANBHEIH BHIOHCKA-

Puc. 31. [psimoit onThyeckuit
BHJIOHCKATeJb KeCTKOH KOH-
CTPYKLHHK

Puc. 32. ¥ uusepcanp~

-HBIH BHAOHCKAaTe/b«B Y :

1 — xopnyc, 2 — Typenb-

H4% TOMIOBKa, 3 — 06beK=

THBbI, 4 — OTMeTKa 1o~

npaBkH Ha napajiakc

Telb C JOMOMHHTENbHOH (POKYCHPOBKON OObeKTHBA (JIHH3HI)
H KPYNHBIM MaciutaboM H300paxKeHusi yCTaHOBJEH B (hoToan-
naparax «/lio6utear». OH jaer BNo/MHE yAOBIETBOPHTEAbHOE
KauecTBO H300pa)<eHMs, HO OY€Hb I'DOMO3JIOK.

Ipsivoii onTuueckuit (TenecKkonuyeckuii) Bugonckarenp. Orn-
THUECKAad CHCTeMa BHJIOHCKarenst (puc. 31) cocToMmT M3 me-
peaHeii OTPHUATEJbHOH JIMH3BI NPSMOYTOJbHONH GopMmbl [ H
3ajHell NMOMOKHTebHOH JHH3bl 2 (oKyasipa). MaoGpaxente,
AiaBaeMoe BHJOHCKATENEM, NpAMoe, yMmeHblieHHoe. CTenedn
yMenblenns ot 0,4 no 0,75 X. ;

Teneckonuueckue BHIOHCKATENH GLIBAIOT CKJIA/LHBIE (doto-
annapar «MocKBa») W KeCTKoH Kouerpyxkuuu. Ilocaenmne
NPUMEHAIOTCA IVIaBHBIM 00pasoM B ManoopMaTHeX (HoTo-
annaparax  («3opkuit», «®3I», «Kues», «Cmena» u T. 1)
YHHBepcaubHbll BUAOKCKATEAb «BY» caymkur aasa-yera-
HOBKH KajJpa B MajodopMaTHbIX (OTOANnaparax Npd Mojb-
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30BaHEN CMEeHHEIMH oObekTHBaMu (puc. 32). OH mpeacraBnser
co60il CNOKHYIO TEJeCKOMHUYECKYI0 CHCTeMy, HMEIOUlylo B
(okyce OKy./sipa NPAMOYTONbHYIO PAMKY C Pa3MépaMH CTOPOH,
nponopuHoHanbHeIME opmaty 24 X 36 mu (hopmat kaznpa doro-
annaparoB «®3]1», «3opxuit», «<Kuen»). BuyTpu Kopnyca Mexay
paMKOfi H OKyJAsiDOM YCTaHOBNEHb ABE MpPu3MbI, GJjarogaps
yeMy paccMaTpHBaeMoe H300paXKeHHe MONyYdercs NPSMEIM.
B peBosnbBepHO#i ro/ioBKe BHIOHCKATESI PACHOIOMKEHE BH-
SHpHBIE 00beKTHBb C YIJlaMH 3peHHsl, COOTBETCTBYIOUIHME (o-
KYCHBIM paccrosiusM o6bexTHBoB 28, 35, 50, 85 u 135 .

Ins paboTel BUAOHCKATE/Nb YKPENJsSercs B CHElHAIbHOM
NPeAyCMOTPEHHOM JJIsi Hero rHe3je ¢ nasaMu (KJeMMe) Ha
HIHTKE BEpPXHEfl KPbIUKH ammnapara.

YHHBepcanbHBIA BHAOUCKATENb «BY» MOKET NMpHMEHsIThCA
B horoannaparax «3opkuiiy, «®3», «Kuep» (Bcex Mopmesneii).

Cmennbie Bupouckatenn «BH» ,Tak ke Kak u yHuBepcab-
HBl, C1y’KaT 419 ONpeae/eHHs TpaH Il Kajpa B MaJioopMaTHBIX
annapatax «3opkuil», «PI» n «Kues». [To cBoemy ycTpoii-
CTBY OHH MNpeiacTapasioT co0oil OBGEIYHEIE TEJECKONHYECKHE BH-
JOHCKATe/H, COCTOfAIHE H3 JIBYX JIMH3 (OTPHUATENLHOH H
NOJOKHTENLHOH) B JKECTKOH onpaBe W NpeqHasHAUEHH I
paboThl TOJIBKO C OJHHUM CMEHHLIM O06beKTHBOM. B Hacrosmiee
BpeMs BBITYCKAIOTCH:
1) Bupouckatenn nns ob6vekTHBa f =35 mm («BU-35);
2) BuuoHckaTean Aas o6bekTHBa [ = 85 mm («BH-85»).

BHIOHCKATEJIH-JAJBHOMEPBI

Muorue coBpemennsie oToannaparsl HMEIOT BHIOHCKATE H-
JaJbHOMEDEI, KOTOPhIe MO3BOJSIOT OJHOBPEMEHHO HaG/H0JaTh
3a (ororpadupyembiM 06BHEKTOM W KOHTPOJIHDPOBATH PE3KOCTh
B MOMEHT CBEMKH.

Bupouckarens-gansHomep sBASETCS JaibHEAIIMM PA3BHTH-
€M MOHOKYJI5I PHOTO Jla7bHOMEPA i BHIOHCKATE/NS B &JHHOH KOH-
CTPYKILHH, COUETAIONLEH B ce6e 3/1IeMEeHTEI 3THX JIBYX YCTPOHCTB,
- CBA3apHble oOuieii onTHUeckoil cxemoil. B mocaennux Mo-
ASIAX annapatoB BHIOMCKATe/H-Aa/lbHOMEPEl HAPAAY C HOBHIM
Ka4ecTBOM—OJIHOBPeMeHHOH (DOKYCHPOBKOI H BU3HPOBAHUEM —
HMEIOT elle UesblH PAN YCOBepLIeHCTBOBAHHH, YJyUINAIOMIMX
HaOJIONleHHe 32 OGLEKTOM CHEeMKH, NOBBINAIOMHX TOUHOCT
YCTaHOBKH TrpaHull Kajpa H TOYHOCTb HAaBOAKH HA PEe3KOCTh.
_ Bunouckarens-pansunomep doroannapata «Kues» (puc. 33).
OCHOBHBIMH  ONTHUECKHMH UACTAMH  BHJOWCKATEJISI-AA/IbHO-

Mepa SIBJAAIOTCA: CBETOPACIIEN/SIONMA 60K MPH3M, KJIHH C

NMEPEMEHHLIM YIVIOM OTKJAOHEHHS H TEeJeCKONHYECKHUH BHIO-

HCKaTeNb.

Caeropacwenaisioniuii 610K, Tak e Kak H B JalbHOMEpe
(horoannapara «Mocksa», npescTaBaser co6oil IBe CKJECHHbIE
npu3Mbl / ¥ 2, KOTOpbIE HMEIOT B MeCTe CK/IEHKH mosynpo3pay-
HBIH 3€PKaJIbHBIH CJIOL.

KsuH ¢ mepeMeHHBIM YIJIOM OTKTOHEHHS COCTOHT H3 IBYX
Aetaneit 3 u 4, ofHa CTOPOHA KOTOPBHIX IJIOCKadA, a apyras

-

Puc. 33. Cxema mmuonckarens-gansuomepa (otoan-
napara «Kues»

HMEeT LHIHHAPHYECKYIO noBepxHocTs. [Ipu Bpawenuu nera-
au 3 (cermenta) Bokpyr nentpa O ero Hapyxmuas CTOpOHA
(MI0CKOCTD) HAKJIOHSETCS M 00pa3yeT KJAHH.

Mexaunusm nanbHOMEpa JeHCTBYeT CaEAYIOLIHM 06pa30M:
BpaileHne 3yGuaTtoro Kosieca 5 nepejaeTcs Yepes IIECTEpPHH
6 u 7 noxasukHOMy TyGycy MexauusmMa (OKycHpoBaHuA 9
H OJHOBPEMEHHO Yepe3 3aMeJIAIoNHH PeAYKTOp (YepBAYHYIO
napy 8 u 10) u Kynauok /1 — preuary /2 ¢ yKpenJaeHH:M Ha HeM
CEerMeHToM J.

YcraHoB/IeHHBIl B 1o/1e 3peHus AaibHOMepa (C3agu mpus-
Mbl) T€J1ECKOMHYECKUI BHAOHCKATeNb /3 COCTOMT U3 JBYX JIHH3!
nepefHedl — OTPUUATENbHOH W 3ajHeH — MOJOXHTENbLHOR
(oxyasp). <

INoBenuennasa TouHocTh GOKYCHPOBKH JOCTHTAETCS 3a CHET
GostbLioi G6assl AanbHoMepa (90 Mat) U LEeTbHOCTH KOHCTPYKILHH,

Bupouckarenn-gansHomep ¢oToannapatoB  «30pkmii-3C»
H «30pKHii -4» (puc. 34) cocTouT H3 BHAOHCKaTeNd [ H Aa/bHO-
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g 13
‘mepa [I. Bujouckare/ib NpeACTaBAseT co6oii cHCTEMY H3 ABYX
JuH3: nepejneil — M0JOKHTeJbHOI (06beKTHB) H 3afHel —
OTpPHLLATENbHOM (okyasip). POKYCHPOBKA OCYILECTBAALTCH H3=
MEHEHHEM PacCTOSIHHSA MEXAY JHH3AMH (nepenBiM¥KeHHEM Iie-

peAHeii JHH3bI PHIUAKKOM).

Puc. 34. Cxema BumoHCKaTtend-ZanbHoMepa ortoars
napatoB «3opkuii-3C» u SopKuil-4»:

1 — ogynsp, 2 -— O6LEKTHB BHAOHCKATENs, § — GJOK NPH3IM
€O CBETOpACUIeNJIAONLEM CoeM, 4 — NPAMOYrodbHas npHaMa

-

Bujouckarenp Jaer npsMoe yBeJHYEHHE H306paKeHus.

B janbHOMEpe BMECTO MOJYNPO3PayHOro 3epKana (ume-
jomerocss B AanbHoMepax «3opkuity n «P3JI») ycraHossen
cBeropaculensionluii 6ok npusm 3, HMEIOIMi B MecTe
CKJIEHKH Moy npo3pauHbiil 3epKaabHbli caoi. Mexanusm noso-
poTa NpAMOYTOJABHOH NPH3MbL 4 yJyulI€H BBEJEHHEM B KOH-
CTPYKIHIO HOBHIX JeTajiedf, HCK/IYalOMHX BO3HHKHOBEHHE
JAoTOB B MecTax cousieHeHHH.

BosmoxkHoCTs OfHOBpeMeHHOH (OKYCHPOBKH H BH3HPOBaA-
HUf, a8 TaKKe Nepeuuc/eHHbIe KOHCTPYKTHBHbIE H3MEHEHUs
JajJbHOMEepa W BHJOHCKATe/sl 3HAYHTENbHO MOBHIIAKT TOU-
HOCTh HaBOJAKH HA PE3KOCTh M YNPOLLAIOT MPOLECC ChEMKH.

Bunouckarens-nanoHomep Qortoannapata  «JleHuHrpany
NpejcTapasaer cobolf -CI0MKHYIO TEJIECKONHYECKYI0 CHCTEMY,
COCTOAILYIO W3 TPEX MHOTOTPAHHBIX NPH3M, ABYX 00BEKTHBOB
M OKyJsipa.
~ CoBmemenne pasgsoenHoro n3oGpaxkeHus, HaG101aeMOro
€ IBYX KOHILOB 6a3bl, IPOMCXOAHNT 3a CYET H3MEHEHHUS apa/iaK-

THYECKOr0 yIJia mpH MOBOPOTE OAHOH H3 NMPH3M, CONMpPSIKEHHOI
C MEXaHU3MOM BBIJBHIKEHHS CHEMOYHOI'O OGBHEKTHBA.

B none spenns oKyssipa UMEIOTCA YeThIPe PaMKH, COOTBET-
CTBYIOILHE yIyIaM 3peHusi o6beKTHBOB f=35, 50, 85 u 135 mm,
4TO MO3BOJIET paGoTaTh C JIOGHIM M3 MEPeYHCTIEHHBIX O0beK«
THBOB G€3 JIOMOJHHTENBHOTO CHEMHOTO BHOHCKATENS.

[IpeumymiectBo  BHIOHCKATE/ISA-abHOMEPA 3aKJIIOYACTCS
TAK¥E€ B yCTPAHEHHH MAPAJITAKTHYECKOH OLIHOKH BH3HPOBaHHS *
H GOJLINOH sIPKOCTH H30GPaXKeHHs, HAG.IOA4eMOro B OKYJISAP.

TPAHCNOPTHPYIOIIHE MEXAHH3MbI
NJIEHOYHBIX AMNIAPATOB.
CHETUYHKH

Bce nienounsle GoToannapartel HMEIOT MEXaHN3M, C IOMOLIBIO
KOTOPOTO TMPOH3BOAHTCSA NMEPeBUMKEHHE MJICHKH.

HauGonee mpocroii TpaHCHOPTHPYIOUIME MEX2HH3M HMEIOT
thoroannaparel, paGoramluEe Ha POJTHKOBOH KaTyIIEYHOI

Puc. 35. Tumel TOPMO3AULHX YCTPOWCTB 3aBOAHBIX TOJIOBOK:
I — OpyXKHHHO® TOpMo3ssmee ycrpofictBo, [/ — Xpanosoe ycrpoficTeo

njieske. B sajguell yactH Kopmyca annapaTtoB yCTpoeHs! jBa
THE3[la C MOTYOCSIMH (LIEHTPAMH), HA KOTOPLIE HALEBAIOTCS Ka-
TYIIKH — NPHEMHAA M C TuieHKoii. [lepemoTka mueHKH npous-
BOJUTCS BPallleHHEM TOJIOBKH MNEPEMOTKH, Haxojsfuleiica Ha
HAapyXKHOH CTeHKe Kopnyca. [IomoBka mnepemorkn umeer
YCTPORACTBO (puc. 35), KOTOpPOe CYKHT A/isl NPEJOXPAHEHHA OT
0GPaTHOTO PACKPyYHBAHHS MJIEHKH, HAXOMSUIEHCS HA KaTyml-
Ke, H I/ NpelloXPAHEHHS OT BO3MOXKHBLIX MOBOPOTOB TOJOBKH
B Halpae/jieHHH, IPOTHBOMOJOXKHOM HAMOTKE IJIeHKH. B ruesge
MoJamie KaTyHIKH (C KOTOPOl CMaTLIBAETCA MJIEHKA) TaKKe
C NeNbi0 MPEefoXPaHeHUA TVICHKH OT PACKPYYHBAHHUSA NpHKJE-
NBbIBAETCA MUIOCKAS NPY2KHHA, KOTOPAasi CKOJNBL3UT MO PYJOHY,
HaxuMas Ha Hero (Co CTOPOHBI CBETO3AUIUTHOH GyMmaru).

* Cu. ctp. 42.
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Kourpoab 3a KOJHYECTBOM ﬂepeMPTaHHOfl TJIeHKH H Tpa-
BHJIBHOCTBIO €€ NONIOMKEHHs B KaJ|POBOii PAMKe B MOMEHT CheMKH
OCYHIECTBAETCA BH3YalbHbIM HaG/II0iCHHEM 33 CHTHANBLHBLIMH
gHakaMp M LHU(PPaMH, KOTOPBIE HMEIOTCSl Ha CBETO3AMTHOH
Gymare, TMOAKJIEEHHOH K MJIEHKE. Hanst sTofi mean Ha 3ajHeil
KPBIIIKE annaparta ¢JlelaHO0 OKHO € KpPaCHLIM CBETOQ)HJ]I:TPOM.
Takoili MEXaHW3M MEPeMOTKH IVIEHKH HMEOT (oToanmaparel
«MockBa-2», «<Mockpa-4», «Mockpa-5», «JI}OGHTEJI]:.»;

B ¢oroannaparax, paGoTalomHX HA CTAHAAPTHOH nepgopu-
POBAHHOI! MJIEHKe IHPHHOM 35 MM, NePENBHKEHHE NICHKH 1PO-
wsBoauTes 3y6uatem 6apaGanom. Ha pue. 36 usoGpaxen Tpan-

cnopTUpYIoUKil MeXanusM (oroannapara «30pxgu». 9

Bapaban [ ¢ Kaxoi CTOPOHbI HMeeT 10 BOCEMb :%y ugB, B ;10 o
B mepopauHOHEBe OTBEPCTHA MJEHKH. [Tpu nosopote Gapabana Hnocﬁam
060poT IUIeHKA TepeiBUraeTcd Ha OLHH Kaup, T. e]. Ha JJ,..'IHH}](( nrréHa
nep(opaHONHEIX OTBEPCTHI (38 mm). Ha GapaGane I xeCTKO yKpe e
wectepus 2, nveioman 39 ay6moB, KOTOpas C MOMOmBIO ABYX map -

HBIX [IeCTepeH CoefHHEHA C MIeCTEPHeil
3aBoAHOM ronoBKH 4, nvetomeit 40 3y6nos.

Bpamenne GapaGana | ocranaBauBa-
eTcsl YMOpoM, HAaXOAANMMCH B MeXaHus-
Me 3aTBOpa TOYHO MNPH ero MOBOPOTE Ha
oaun obopor. [TosToMy Kamapifi pas npu
‘B3BOJAE 3aTBOpA M TMepPeMOTKe MMIeHKH
3aBOAHASA TOJOBKA BMeCTe € YKpemnien-
HBIM Ha Hell JuMOoM cuerumka He OyjieT
JOXOAUTB Ha '/,, CBOEro nosHoro ofopora.
Takum o6paszoMm, JHMO C JeJeHHAMH NpH
Kazkl0M HOBOM MOBOPOTE 3aBOJIHOM TOJIOB~
Ki Jio ymopa 6yzeT mepeMemarhes Ha 'y,
obopora, T. e. HA OJHO JelieHnWe, aBTO-
MATHYECKH OTCYHTHLIBAsA KOJHYECTBO Npo-
H3BeJeHHBIX CHHMKOB.

Haxopsimufica wa ocH 3aBonu0§
ronoBkd 3 GapaGan 5 wMmoxker Ha Heil
NOBOPAYHBATBLCST TOJBKO C HEKOTOPHIM
JOBOJIBHO 3HAUHTEJNBHBIM YCHIHEM, TakK
Kak CBOHM TOPLUOM OH TNpHKHMaeTcss K
mectepHe 4 CHJIBLHOH ChHPaJbHOA npy-
KHHOH 6. u
310 yeTpoiicTEO HA3bIBaeTCA PPHKIHOHOM H CIYIKHT 175 paauomepuoju
Tyroll NOAMOTKH MNJeHKH, cxopsmefi ¢ TpancnoprHpyoulero Gapabama 1.
a yToamenuyio uacTb 6apabana 7 nioTHO HajleBaeTcs NpHeMHAs Ka-
TYIIKa, HAa KOTOPYIO HaMaThIBaeTCsl IMJIEHKa.

B mocnepmux mojensix anmapatoB NpHeMHAs KaTylIKa HajeBaeTcsl Ha
Gapaban cBolojHO, TaK KAK HA HeM BMeCTO NPYIKHHAUIMX JIANOK HMeTCHA
1IROE, a BO BTYJKe MPHEMHON KATYIUKH NPHKJenaH mWTH(T, BXOAAUWMI
B OjIFiH M3 ILIWUER TIPH HajleBanny KaTyuwky na GapaGam. 19

3aBojHas ToNOBKA anmapata HMeeT YCTPOMCTBO, nossonsionee i
EP;imaTbcsl TOJLKO B CTOPOHY HAMOTKH IJeHKH (Mo 4acoBoil crped-
Ke).

Puc. 36. TpancnoprHpylomuii
MeXaHH3M toroannapara
«Bopxuii»

X

Ananoruynsie TPAHCIOPTHPYIOUIHE MEXaHH3MBI H CUeT-
YHKH UMEIOT annapatsl «30pKuii-3», «30pkHii-3C», «30pKHii-4»;
«DIT», «DPI-2» u «3enur.

B ¢oroannapare «Kuep» TPAHCIOPTHPYIOUIHH MexaHH3M
KOHCTPYKTHBHO HECKO/IBKO H3MEHeH (MPHHUUN paGoThl Mexa-
HH3Ma TaKOH Ke).

B annapare «Crapr» B3BOZ 34aTBOpA H NePeMOTKAa NJIeHKH
TPOH3BOAATCS PHIYAroM, KOTOPHIH [TOBOPAYHBAET 3aBOAHYIO To-
JIOBKY Ha '/, 060pora. COOTBETCTBEHHO B MEXaHH3Me MepPEMOTKH
IVICHKH JJ151 oGecreyeHnst NoMHOro oopora 3yGuatoro Tpau-
CHOpTHpYyIolero Gapa6aHa BHECEHb! HEOGXOXHMbBIE H3MEHEHHS
(yBenHueHO YHC/I0 nepesaTouHbix 3y6uaThIX KOJEC).

Bosspaumienue peruara B nexonnoe nosoxenue mocae nopo-
poTa 3aBONHOH TOJIOBKH NMPOHCXOAHT aABTOMATHYECKH — npy-
JKHHOI.

®oroannapar «/Tenunrpan umeer BMOHTHPOBAHHLIH B BepX-
HIOIO HaCTh KOPNYyCa NPYKHHHBIH NPHBOJ, KOTOPLI 3aBOAKTCA
nepes cChbeMKoi. .

Bspoy 3artBopa W nepemotka mieHKH NPOHCXOAAT aBTO-
MAaTHYECKH NPH HaXKATHH HAa CIOYyCKOBYI0 KHONKY (mocie
cnycka satBopa). [Ipu nomsom 3aBofe nmpy:kuubi npHBoja
MOXKHO CJle/1aTh OKOJIO JeCciTH CHHMKOB MOAPSJ, MOC/efoBa-
TEIbHO HAaXUMasA H OTIYCKAas CIYCKOBYIO KHOMKY.

Bonbmas ckopocTe aBroMaTHyecKoii mepeMoTKH MaeHKH
H B3BOJa 3aTBOPA II03BOJIAET MPOH3BOAHTE 0 TPEX CHHMKOB
B CEKYHIY.

B oroannapare «Cmena» nepepm:keHne mnaeHKH [1pOH3-
BOJHTCA HEMOCPEACTBEHHO T'OJIOBKOH NMEPEeMOTKH MJAeHKH, Tak
¥e Kak H B (oroannaparax «Mocksa» u «/Tio6utenny. Bocbmu-
8yOuoBbli Gapaban coeflHHeH C NOMoOUIbIO 3y6UaToro Koseca,
JKECTKO YKPEMJIEHHOrO Ha ero OCH, CO CYETYHKOM H MEXAHH3-
MOM OCTAHOBKH ABHMKEHHS ILJICHKH.

KACCETBI

Kaccerst ororpapmueckux annaparo pasinyaiores mo
npumMensieMbiM (oToMaTepuasam: 1) NAaCTHHOYHBIE KACCETH,
2) Kaccethl 1151 POJHKOBOH IJIEHKH TJIACTHHOUHBIX (oroanna-
paroB (aganTepnl), 3) KacceTsl st CTAHJAPTHOH KHHOTIEHKH
HIHPUHOA 35 M.

MlracTHHOUHBIE KacceTwl CJYIKAT JAS BKAQNABIBAHHSA B

HUX (POTON/IACTHHOK H TOCTeAylollell YCTaHOBKH B (poToar-
napar.
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" B 3aBHCHMOCTH OT KOHCTPYKIHH H TAMA (OTOANNApaTa Kac-
ceTsl GBIBAIOT A€PeBsiHHbIC HIH METAIHYECKHE. i e
KacceTsl JOJKHBI JETKO H HAACHKHO YKPensaThCs B 33 o
pamke (poroannapara H GLITh COBEPIICHHO CBETOHENPOHHIL
wbimi. [lofoskenne 3aKPernyenHoM B KacceTe NIaCTHHKH JIOJ'I}KHCE
CTPOrO COOTBETCTBOBATL MOJIOKEHHIO MATOBOrO CTEKA B npne
crioco6aennoil Aas wero pamke. Kaccersl ObiBaloT BJBHMHBI

R
kaynyc
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il

(i
|-ty
ﬁ;\uﬁn_!\nmdl
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Puc. 37. Tunel niacTHHOYHBIX KacceT:

11— eckasa kaccera, 11 — wme-
— gaccera doroanmapata «PK», 11 MeTannuyg
'{'an.n::ecxaﬂ go.ubdounaﬁ» Kaccera, IV — BKIaaLliu B Kaccery éﬂfq?o :!:;)Tﬂﬂ,ﬂol(nl;
NAACTHHOK MeHbuiero gopmarta), V — ﬂ,epe):;genb AJS TIIOCKO P

na

(B cnemmanbHele Nassl 3ajHEd paMKH annapara) WIH Mpu-
craprbie. Ha puc. 37 usoGpaxkennl HaHOosee pacrnpocTpaHeH-
HBIE THIIBI KAaCCeT.

KacceTn Jjsi PONMKOBOH MUIEHKH OObIYHO H3rOTOB/IAIOTCS
TOA NJIeHKy mupuHoi 60 .

Ilepenuss cropona xacceTbl, COeJHHfieMas C annaparoM,
TaKas e, KaK U y JIaCTHHOYHBIX KAacceT; ¢ 3aJHeH YaCTH KOop-
Tyca HMEEeTCsl IAaPHHUPHO YKPeNJIeHHasA KPBIIIKa, OTKPhiBAIOas
JAOCTYIN K rHesjam karyuek. Cxema KacceThl M3o0paxeHa Ha
puc. 38.

KacceTs! 145 cTanpapTHoii KMHONJIEHKH IHPHHOH 35 M.,
NpHMEHSEMbIE B MajopopMaTHEIX (hoToannaparax, BBINTyCKa-
IOTCSl ABY X THITOB: C MOCTOSHHOM 1ENBI0, 06KJICeHHOl 6apxarom,
U IBYXUHIHHADOBbIE C OTKpbIBalomeficss BO Bpemst paGoTh
HIeIbI0 7151 CBOOOAHOTO NMPOXOAA IVIEHKH (pue. 39).

Puc. 38. Cxema kaccersl miacTHHOUHBIX (otoannapartoB s po-
JHKOBOH IJIEHKH:

1 — gopnyc KacceTs, 2 — mnGep (BHIABHrAIONIARCA 34CAOHKA), 3 — DOJHK,
4 — npHeMHAH KaTyWKa, 5 — 3aauAs KpBillika, 6§ — NJCHKa

Kaccersr mepBoro Tuna MoryT npuMeHsTHCH BO BCEX Masio-
- popmaTHBIX (oToannaparax, paGoTalKX Ha CTaHlapTHON
| KHHOMJIeHKe. Kaccet! BTOPOro THIA NPHMEHSIOTCS B thotoan-
llapaTax, MMEIOUIHX CIIELHAIbHOE YCTPOHCTBO Al OTKPLIBAHHS
(liend (myTeM MOBOPOTA BHYTPEHHEro LUHJIHHAPA KAacCeThl).

Puc. 39. Kaccersl Manodopmarnsix (oroannaparos:

I — KacceThl ¢ nocTosAHHOR umeniblo, o6xneentofi Gapxarom,
Il — xacceta c¢ oTRpeiBalomefics b0

~ HaunGonee coBepiueHHbIMH SIB/ISIOTCS KACCETHI BTOPOTO TH-
114 — HX KOHCTPYKIHSl HCK/IOYAeT BOSMOMHOCTb 06Pa30BaHHS
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Ha nieHKe HapanuH wid GpprkiLui (moaoc, Buabmaemmxblgax;;;:
MoMm Gapxara Ha 3MYJbCHOHHYIO CToupony) Bcee OCHOIZI-;’{ 35pM_ﬁt
Mepbl Kaccer Jisi nepdopHpoBAHHON MVICHKH UIHPHH i
cranfapru3osansl. Kaccera, pasMepsl KOTOPOH COOTB Y
CTaHjapTy, JAO/IKHA BMEILATH 165 cm MUIEHKH.

NPHHANJEXHOCTH

[lIraTue (TPEHOMKHHK C MJIOLIAZKON BBEPXY) C/YNKHT JIJIFE
YCTAHOBKH M 3aKPeIlIeHHs (potoannapara B HEMOABHKHOM IO-
noskenuy Tnpu dotorpapupoBaHHH C JUTHTEIbHOH BBIIEPHKOH
jee '/, CeK.).
wm&)efﬂo/;;mn\m )TpeﬁosaHHﬂMH, NpeIbAB/IseMbIME K IITATH-
BaM, SIBASIIOTCA: YCTOHYHBOCTb, JIETKOCTh, BHICOTA. s cmax:
HBIX LITATHBOB OU€Hb EHHBIM KayeCTBOM ABJAETCA TaKiKe nop
TATHBHOCTH B CJI0MeHHoM cocTostHHH. IlITaTHBe usro*roamggrti
3 JlepeBa win Metasa. [lepeBsHHbie CKAAHbIE LTATHBbI ble_
HO WMEIOT TPH /i YeThipe KojeHa. Do/BIIHHCTBO MeTalind :
CKHX IITATHBOB M3TOTOBJSAETCS W3 JIopajieBbix TPyO, BABHTal0
piuxcst ofHa B Apyryo. ®oroannapar sakpemisercs Ha LuTa-
THEE C [TOMOLILBIO CIIeHalbLHOT0 BHHTA, HMEIOILLETO CTAH/aPTHY!IO
. mioiMma.
pﬁ;ﬁlfm{:ﬂﬁaﬂ roJloBKa YKpeIWisieTcsi Ha LITATHBE C MOMOILBIO
IITATHBHOIO BHHTAa. B cBOell BepxHeil uaCTH OHa HMEET HE?_(I)J'IE-
LIYIO IIONIA/IKY € BHHTOM J/1s KpenyieHus (poroannapara. 11pu-
MeHsieTcst TJIaBHBEIM 006pasoM MpH paﬁoTei ¢ ManodopMaTHBEIMH
¢oroannaparamu. C NoMOWIbIO ITATHBHOH TOMOBKH (bo'roanni:
paT Jerko yCTaHAaBIAHBAETCHA H 3AKPEMIsAeTCH B Jiro00M 1O
}Keﬂlillll:'amnﬂan roJoBKa-CTPyOnmnKa yjo6Ha B MOXOAHBIX yC-
noBusAx. Bo MHOTMX ciyyasX OHA BIOJIHE 3aMEHSIeT IITATHB.
Crpy6uunHKa JIETKO YKPEIUISIeTes Ha KPaio CToN1a, Ha CNIHHKeE
CTyJ1a HAH NPUBHHYMBAETCS CEHAJILHEIM BHHTOM K I€PeBY,
Ke u T. A.
nonB.rlenna nigencra}snﬂe"r co6oit KOpoTKylo TPyOKY H3 MeTasa
WIH MIACTMACCHl, KOTOpasi HMeeT BHYTPH Y€PHYI0 MaTOBYIO IIO-
Bepxuoctb. Ha Bpems dororpaduposanus oHa HajeBaercs (unu
HABHHUMBAETCS) HA MEPEJHIO YACTh ONpPaBbl OGBEKTHBA U 3a-
HMIIAeT MOCAeAHH OT NonmajgaHusi B Hero GOKOBBIX Jy4ei
CHJIBHBIX HMCTOUHHKOB CBeTa (COJIHIE, 3JeKTpojaMna i T. 1.).
Ilpu dororpapuposanun Gea GieHAB TaKHe Jy4d MOTyT 3a-
CBETHTh KaKOi-1H0O0 y4acTOK CHHMKA H/IM 3aBYyajHPOBAThH BCIO
HOBEPXHOCTh Kazpa.

FnbKkre TpPocHKM NpHMEHSIOTCS npu ¢ororpapupoBanuu co
HITATHBA C AJHUTENHHOH BbIAEPKKOH. [IpuMenenne ru6koro
TPOCHKaA NmpejoxpaHsieT (oToannapar oT LIEBEJEHHS B MOMEHT
HAXKATH HA CNYCKOBYIO KHOMKY 3arBopa (T. €. B MOMEHT
ChEeMKH).

I'nbxuit TpocHK BBHHUMBAeTCS B crennanbHOE THe30, HMe-
IONLEECs B KOPIyCe 3aTBOPA WJH B CIYCKOBOH KHonke. CBo6ojI-
HBIH KOHEIl TPOCHKA OKAHUYMBACTCH KHOMKON H BTYJIKOIi C 3a-

TWIETHKaMH /1 yI0GHOrO  YAEPMKHBaHMS €ro najiblaMy
(puc. 40).

Puc.  40. [TlpaBunbmoe novione- Pue. 41. Astocnyck
HHE TPOCHKA NPH CheMKe «ADC-1»

ABTOCnycK — OTAE/LHOe MPUCNOCOGIeH e AMs ABTOMATHYE-
CKOro BKI/IIOYEHHs 3aTBopa oroannapara. Tak ke Kak W aBro-
CIIyCK, BCTPOEHHBIH B ()OTOANNApaT, OH NpPEACTABISET COGOI
NPYXHHHBIH MEXaHH3M C aHKePHBIM YCTPOICTBOM, CMOHTHPO-
BaHHbIA B HEGO/IBIIOM METAJIIHIECKOM Kopnyce npsiMoyroasHoi
topmbl* (puc. 41). ABrocnyck npucoelHHAETCH K anmnapary ye-
pe3 CIYCKOBOH TPOCHK, TOJOBKA KOTOPOro MpPH BK/IIOYEHHH
MEXaHH3MA CHKHMAaeTcsi CKOOKOH 3y6uaToil pefiku, BhIXOLsLLel
U3 BeDXHeH YacTH Kopmyca.

pomexyTounbie KOabUA K (hoToannaparam THna «3eHUT»
BLIMyCKAIOTCS KOMIIIEKTOM, COCTOSIHM H3 UYeThipex Kosell
PasHoii BLICOTEL (pHC. 42). OHH NPUMEHSIOTCS MPH ¢dororpagpu-

~ POBaHHH 06'1:61(’]‘0]3, PacnojioKEeHHBIX OT annapara Ha paccros-

HuM 6mike 1 m.

HIpomexkyToyHoe KOMbLO ABASETCA COENUHHUTENLHBIM 3BE-
HOM Mex 1y Kamepoil M o0bexTHBOM. Bricora konen paccumtsi-
BAe€TCA TaK, 4TO, NPHUMEHSAS TO WM HHOE KOJBIO HJIH KOMGH-
HAllHIO M3 HHX, MOXHO NOJYYHTh HENPEPLIBHYIO 30HY HABOAKH

* B nacrosmee BpeMsi BHIIYCKAIOTCS TaKike aBTOCTYCKH C TH/IPABJIH-

YECKHM TOPMO3OM, HO OHH He HMeioT GOJIBIIOrO PAaCnpOCTPAHeHHS, TAK KaK
MeHee YAOOHW H HAREXKHLL.
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Ha peskocts oT 1 1o 20 cx (HamGonbuinil MaciiTab ChbeMKH
dirl,

l K)_f KOMILIEKTY KOJIEI npujaraercda CrnenHa/JbHasd TaGaHIA,

o KbTOpOﬁ onpefendT, A KaKoro pacCTrodHHA H/JIH Mac-

1mTa6a CheMKH HYKHO TPHMEHSATD TO H/IH HHOE KOJIbLO (konbua).

Puc. 42. IlpomexcyTountie Ko/blia K antapary «3eHuT

OKoHUATeIbHA HABOJAKA HA Pe3KOCTh NPOM3BORHTCS BH-
3yaJbHO 110 MATOBOMY CTEKJY BbIIBHKEHHEM YePBSUHOH ONPaBhl
oOBEKTHBA.

JNeKTPOHHAN (MMNYJIbCHAsA) Jamna-scnbimka  «MoaHus»
(«2B-1», puc. 43). TTpuGop COCTOHT W3 aJHOMHHHEBOI'O OTpaXKa-

«Mou s

JiaMna-BCTbILIKA

Puc. 43. 2uexkrtponHas
TeJid, B LEHTPe KOTOPOro yCTaHOB/IEHA JaMmna «H1IC-50» (raso-
paspsjunas Tpy6ka), xKopryca ILH/THH/IP HYECKOH copmel U coe-
AMHUTENBHON MJaHKH ¢ BHHTOM °[, mofima. BuyTpu Kopnyca

CMOHTHPOBaHbI: 3/IeKTponuTHYeCKuil KoHxencatop Ha 300 ¢

800 Mx¢h, uHAMKATOPHAS HEOHOBAA Jamioyka (ykasarelb Tro-

L

TOBHOCTH NpHGOPa), TpaHcopMaTop, BCIIOMOraTeAbHBI KOH-
nencarop 0,1 mxgh 200 6, conporusnenns u KOMOUHHPOBAHHBI
NepeKioyaTens.

Ilpn ycramoBke poluakka mnepekmiouaTenss B BEpXHee
NONIOKEHHe MPOHCXOAHT 3apAAKa (OTOOCBETHTENLHOTO KOH-
AEHCATOpA, 3aTeM 3aropaercs KOHTPOJbLHAS HEOHOBAS JaM-
MouKa.

Bembitika npoHCXOHT NPH ONYCKaHHH PHIYAKKA nepexJo-
Yarens BHH3 WIH 3aMblKaHUHM CHHXPOKOHTaKTa (poToanmapara.
MruoBenHast cuna ceera B Ha-
NPABIEHHH OCH CBETOBOrD Myy-
Ka JIOCTHraeT CHJBI CBeTa cra
TBICSYEBATTHBIX 3JEKTP HIECKHUX
aamn. Ilepesapsnka npuGopa
NpoucxoautT uepes 5—I15 cek.
Cpox cnyxk6er aamnst «HIC-50»
okono 10000 Benwinex. Batapes
paspsizkaercst yepez 500—1000
BCTBIIIEK MJH 10 HCTEYEHHH
CPOKa XpaHeHHs.

Jlamna-Benwinika opHopaszo-
BOro fieiictBus (puc. 44), ®oro-
OCBeTHTE/IbHbIH npubop, cocro-
SIHA M3 OTpaKarelnisi, yKpe-
NJIEHHOr'0 HAa JI0Pa/llOMHHHEBOMH
TPyOKe, H  COEIHHHTENbHOM
IVIAHKH C BHHTOM */, mioiima,
B Bepxweil uacTn Tpy6Ku, B OTpakaTele, HMEETCH CTIEHABHOE
THE3JI0 (NaTPOH), B KOTOPOE BCTABJISIETCS JIAMIOUKA: BHYTDH
TPYOKH mnoMmemaioTca Garapeiiku ot KapmanHoro ounapsa
(kpyrabie). Benwiurka nponcXofur npyu HaMmKaTHH KHOMKH, HAXO-
AAMEHCH B HIDKHEM KOHUE TPYGKW, WIH NPH 3aMbIKAHHH
CHHXPOKOHTAaKTa ¢oroannapara (cM. Takxe crp. 33).

Coemupiii  cuuxponmsatop (puc. 45). IIpumensercs npu
¢ororpagupoBaHuH € J1aMNOH-BCIBIIKOH ¢doToannaparam,
HE HMEIOLLIMH BCTPOCHHBIX CHHX pOyCTpoiicTB. OH BBEpTRIBAETCH
B CITyCKOBOE THE3/0 annapara BMECTe CO CITyCKOBbIM TPOCHKOM.
Urobbl Bembika npousonaa B HYXKHbI MOMEHT, CheMHBIH CHH-
XPOHH3ATOP HMEET COOTBETCTBYIOULYIO PEryJHDPOBKY AN HHIH-
BHJlyalbHOH NMOATOHKH €ro K (hoToanmapary.

Craenyer 3ameTHth, 4TO TOYHOCTH CHHXPOHH3ALHH CHEMHOTO
CHHXPOHH3ATOPa 3HAYNTENBHO HUXKE, ueM B (oToannaparax co
BCTPOCHHLIMH CHHXpoycTpoiicTBamu. [Tostomy aas Gonee yse-
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Puc. 44. Jlamnma-Bcnbimka ofHO-
pasoBoro JeHcTBHSA




PEHHOI CHEMKH TIPH N0/1b30BAHHH CHEMHBIM CHHXDOHHIATOPOM
PEKOMEHJeTCs IPHMEHATL BEIAEPKKH HE KOpoue Ye—"[, cek.
JU1S1 IITOPHBIX 3aTBOPOB H HE Kopoue 4 —"/5o CEK. ANIS LEHT-
pajbHBIX 3aTBOPOB.

TpuaMenHasi cTepeoHacajka (pHC. 46). Ipumensierca Ii1d
NOJlyueHHs CTEPEOCKOTHUECKNX H300paMeHHl NPH ChEMKe
OGBIUHEIM 0JJHOOGBEKTHBHALIM (POTOANIAPATOM.

B Hacrosiiiee BpeMs BHITYCKAIOTCS cTepeoHacajku Ans ¢o-
roannapatos «3opkuii», «3opkuit-2», «3opkuit-Co, «3opKHii-2C»
u nas ¢oroannapara «Kues». O6a Thna HACaOK HMEIOT aHd-

Puc. 45. Cobemublii
CHHXPOHH3ATOD

Puc. 46. CrepeoHnacaika

7

JOTHUHBIe ONTHUECKHE CXEMBI, HO OTJIMYAIOTCH KOHCTPYKIHE
KOpIyca H IPYTHX BHEIIHHMX AeTaJieil, uTo CBA3aHO CO crocoGoM
COeMHEHMsT HACAlOK C anmnaparoM.

Crepeonacajika k (oroannaparam «30pkHif» COCTOHT H3
IBYX CHMMETDHYHO PACMO/IOXKEHHBIX MPU3M B KOpIyce H KPOH-
HITeliHA ¢ BHHTOM JJIsl COGJMHEHMs HAcaAkh ¢ Kamepoid. Pac-
CTOSTHME MEK/y IEHTPaMH BXOJAHBIX OKOH HACajKH (CheMOUHbII
6asuc) 65 mm. Pasmep ofHOrO CHHMKA CTepeonapnl HA IVIEHKE
16 %23 mm.

dororpapupoBanue oroannaparoM co cTepeoHacaiKoi
APOUCXOINT, KAK 00bLIYHO; HAHMEHbILee PACCTOAHHE, C KOTOPOro
MOXKET ObiTh IPOH3BEJEeHA ChEMKA, HE IO/IKHO 6uITh MeHbILe 1,51
(310 eBsizano co cnenuhrYeCKHMH 0COOEHHOCTSIMH CTEPEOCHEMKH
M KOHCTpyKuMel HacajkH). [las onpefeseHus rpasull CHUMae-
MOFO Kajipa CAYMKHT ClelHa/bHb ChEMHbI BHIOHCKATENb.

B KOMI/IEKT CTEPEOHACANKH BXOAUT PAMKa-MacKa /st mpo-
€KUHOHHOH MeYaTH CHHMKOB Ha (orobymare gopmatom 9 x

%12 em u cknanuoii crepeockon (np
ubop Ans paccma
CTEPEOCHHMKOB). p Anst p TPHBAHUS

COBPEMEHHASl ®OTOAIMAPATYPA

®oroannapat «3opkuit» (puc. 47) aBASAETCA MOPTATHBHBIM
MaJumq;)opmaTHbrM toroannaparom, paGoraomuM Ha CTaHAapT-
HOH KHHOIUIEHKe WHPHHOA 35 mMm. O6bekTnB— «Hunycrap-50»
(B Gonee pannux Bhinyckax — «Mugycrap-22»); ¢pokycHoe pac-
CTosiHHe 00BeKTHBA — 50 MAM; OTHOCHTE/NbHOE OTBepCTHE (cBe-
Tocuaa) — 1 : 3,5;gna¢parma—13,5;4; 9,6;8; 11; 16; satsop—
il " 1 1 1

opHu“H, €O CKOPOCTAMH 5=, =5, 100 » 550 500 CeK- M BbI-
AEPKKOH «OT pyKw» — B *; naBoaka — mo JajibHOMepY ¢ Ga-
301t 38 M ¥ LIKaJI0# paccTosumii oT 1 M 10 0o (6eckoneynoctn);
JONIOJIHATEIbHOE OCHALLEHHE — CMEHHBEIE OGHEeKTHBEL ’

Puc. 47. @oroannapar «3opkuii»

Pic. 48. ®oroannapar «3opxnii-2»

®otoannapar «3opkui-2» (puc. 48). Mogens annmapara c
BMOHTHPOBAHHBLIM B KOPNYC aBTOCIYCKOM M YIIKAMH JJ/isi pe-
meuika. Kaccera JByXKopnycHasi ¢ OTKpHIBAIOULEHCS MIEIBIO.

: *IB ar{naparax tio.nee paﬂuulx BBIMYCKOB CKOPOCTH 3aTBOpPa Obl/IM:
50 30’ 40’ 60 100’ 200 50p K- ® BbUACpHKa «oT pyxu» — B.
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B HacTosiee BpeMs BBITYCK STHX Mojeseil amﬁja;f;
npeKpailen, B3aMeH BhIITyCKAOTCA aHaJIOTHYHbIe annap

i cunxgg:;g:f ci%ih;i;lﬁ-C» (puc. 49). Komniexryercs c
oﬁfé:(Tl‘PlBaMH tuna <Mugycrap» uwnn dfOnutep» ¢ QJo;(ycruaén}:e[;;]c;;
crosiuieM 5 ¢cm. Anmapar HMeeT KOHCTPYKTHBHbIE em‘cunxpo-
pepXHeil 4acTH KOPNyca, CBSI3AHHBIE C PASMELLCHH l\;HCHO 25y
yCTpoRCTBA, W HOBbIfi MEXaHHIM BBIK/IOUCHHS TP i apﬁau
POBKH IJIEHKH, COBMEILIEHHbIH CO CITy CKOBOH KHOﬂKO;IéT & gnum
NPHEMHOH KATyWIKH BMECTO MPYKHHHBIX JANOK HM OHPlaPlpO:
yTo obaeruaer 3apaaky kamepsl. Poroanmnapar CHHXE?OBKH e
paH., CHHXPOYCTPOACTBO HMEET PEryJsTop A1s ycTa p

MEHH YMpEeKICHUs.

Puc. 49. ‘De’roann'apa'r «3oprui-C»  Pue. 50. @oroanmnapatr «3opxuit-20»

doroannapar «3opkuii-2C» (puc. 50). Mozens _annag;nzﬁ(-:
BMOHTHPOBAHHLIM B KOPNYyC aBTOCHYCKOM H CHHXPOYCTP
cw?ﬁ;napar «30pKHii-2C» BhINyCKaeTcst ¢ OXHHM H?}ﬁ méﬂ; I/:)Bﬁ(;bh;
€KTHBOB: 1) ¢ 0GBEKTHBOM «HH}ILyCTap-QGM»;. 2) & 61: KTHBOM
JOnurep-8»; 3) ¢ obvexTuBoM «lOnHTEP-17»; 42)2c o0beK
«unycrap-50»; 5) ¢ oosektnsoM «Huaycrap-22». o (-
doroannapat «30pKHH-3» épﬂc. 531} ABRNSETCH YCOBED
BOBaHHBIM (oToannapaToMm «30pKHH».
24 Hwmes np?;ﬂunnaanbﬂyxo cxemy, obulyio ¢ ann?l;;aTa?rg
«30pKHii», «30pKHH-3» CYNIECTBEHHO OTJIHYAETCS OT ansﬂopB 2
«30PKHiT» KOHCTDYKTHBHBIM pEUIEHHEM OTAE/IBHBIX Y e
BBEJIEHHEM pPsja HOMOJIHUTEIBHBIX YCTPOHCTB H MEX&HE i
YAYUIIAIIUX SKCIJyaTalHoOHHBIE KauecTBa annapara i Kgm‘_
IHPAOIHX 06JacTh €ro NpHMEHEHHHA. Oﬁ'hemugo — i
Tep-8» mpoceeTNenHbi; GokycHoe paccrosnne — ol M i
HOCHTENBHOE oTBepcTHe (cBerocuna)— | :2;° nuadparm -
2;2,8;4:5,6; 8; 11; 16; 22; 3aTBOp — ILUTOPHbIA CO CKOPOCTAM

Aty e My 1 1 1
35 50° 100’ 250° 500’ jooo C€X- M B (Beigepxka «or py-
KHY), JIOMOMHHTENbHEIC 3aMEeLJEHHDbIE BBIIEPIKKH  YCTaHAB-
JHBAIOTC TOOBKOH, DACNONOKEHHO Ha mnepexHeli cremke
annapara — 1, -é‘, -%, —1%, % cek. u Il (anurenpHass Bui-
AepHKKA);  KacCeThl — METaNJIHYECKHE, ¢ OTKDHIBAIOLLEHCS
IETBIO, PASHEMHBIE, MOTYT NMPHMEHSTLCS TAKIKE CTAHAAPTHbIE
Kaccethl (HEPa3beMHBIE); 3ajHAS YACTh KOPMyCa CHEeMHAs.
B mozenu «3opxuii-3M» 3ameqiennbie CKOPOCTH YCTaHABJH-
BaIOTCS O{HOI OGILLeli FONOBKOI Ha BepXHEl KpbiliKe anmapara.
O6benunerne B 0fHOM Nosie 3peHHsI BUIOHCKATES H Jais-
HOMEPA TOBBIIAET ONMEPATHBHOCTE HCMOMb3OBAHHSA anmapara
H Croco6CTBYET TOYHOCTH (OKYCHPOBKH B MOMEHT ChEMKIL
Hagonxa na peskocts B annaparte yayumena za cuer yBe-
JIMUEHHsT MacuiTaba H306paXKEeHHs, BHIHMOrO B OKYJISIP NaJbHO-
MEpa-BHOMCKATENs, U BBEJCHHEM JONOJHHTEILHON (OKyCH-
POBKH €ro Ha AHONTPHAHOCTE (YCTAHOBKA HAH/TYyMIeii peskocTu
H3obpaxenus, HabMIOAaeMoro B BHAOHCKATEEe W AaJIBHOMEPE,
B 3aBMCHMOCTH OT COCTOSIHHSI 3D€HHS).

Puc. 51. ®oroannapar «3opkufi-3»  Puc. 52. ®otoannapar «3opkuii-3C»

®oroannapar «3opkuii-3C» (puc. 52). Hosasi mogens am-
fapara, BhIyCKaemas B3ameH annaparoB «3opkwuii-3» u «3op-
KHIi-3 M».

«30pKHi-3C» OTIHYAETCH HEKOTOPHIMHU YCOBEpIIEHCTBOBA-
HHAMH H [ONOMHHTE/NbHBIM YCTPOHCTBOM AJSI CHEMKH C J1aM-
NaMH-BCNBUIKAMH (Tak e KaK W anmapatsl «3opkuii-C» u
«30pKHi-2C», MOJHOCTBIO CHHXDOHH3HPOBaH).

®oroannapar «3opkuii-3C» KOMILJIEKTY€TCsl ¢ 0ObeKTHBAMU
«lOnurep-8» nan dOmurep-12».

Ilo ceoemy BHewnemy Buay ofbexTHBE omuHaKOBHE, Do-
KYCHO€ pacCTosiHHe OOBLEKTHBOB — D (M, OTHOCHTE/ILHOE OT-
Beperue — 1 ; 2,
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doroannapar «3opkuii-4» (puc. 53). Orauyaercs or anna-
para «30pKuii-3C» HanuuHeM aBTOCMYCKd, KOTOPBIH BMOHTH-
poBaH B KOPNyC KaMEphI.

@doroannaparsl

«3opxuii»,  «30pKHH-2, «30pKHfE-C»,
«30pkuii-2C»,  «30pKHii-3»,
«3opkufi-3M», «3opkmnii-3C»
1 «30pKHii-4» UMEIOT OJHHA~
KOBEI® 110C3I0YHBIE PasMephbl
pe3bGoBOro  OOBEKTHBHOTO
KOJblla H OJHHAKOBHIE pa-
GouuMe pACCTOSHHS  Kamep
28,9 mm, nmoToMy BCe JO-
MOJAHHTENbHBIE CMEHHBIE 005~
€KTHBbI, BLINYCKdEMble IJIs
5TOH TpyNmbl Aanmnaparos,
MOTYT OBITb HCIOJb30BaHbI

BO BCex Mojeasix (mocje npeiBapuTesibHOrO mojbopa u Moxbio-
CTHPOBKH). CMEHHI:!ES gﬁbeg'régm HMEIOT 3aJHHe OTpe3kH (pa-
. accrosiune) 28,8 + 0,03 mm. 3
60q?lsogoannapa1 )«(DE)}I» (puc. b4)— nepBelil Manocbopman'l.bm
(oroannapar, BhINYUIEHHBIH B COBETCIEOM Cotoze, Tak me xaK
H «3opKuiiy, paboTaeT Ha CTAHAAPTHOH KHHOIMJICHKE mnpnﬁl%u
35 mm. Ha annapare ycranosien ofbextus «Hugycrap-10»
§=50 mm ¢ oTHoCHTENbHBLIM OTBEpCTHEM 1 & 3,5. )
TTo cBoefi KOHCTPYKIMH M OCHOBHBIM TEXHHYECKHM Xapak-
TepuctHKaMm Qoroanmnapar «P3[I» spagercs aHaJOTHYHBIM all-
napaty «3opkuii»; B HacTosillee BPeMs HE BbITYCKAETCA.

Puc. 53. .CDowannapaT «3opKkHii-4»

Puc. 54. ®oroannapar «P3I» Puc. 55. ®oroannapar «®3/1-2»

doroannapar «P3I[-2» (puc. 55) sBasiercs MO,II,HCILHKEIHHG“JI
annapara «®3[I». On HMeeT JajbHOMED, COBMEIIEHHbIH C BHLO-
HCKaTe/leM H AMONTpHIiHOf NONpaBKoii oKyaaApa; 6asa AanbHO

Mepa yBesnnueHa 10 67 mam; 3aQHAS KPBILLIKA KaMephl CheMHas;
o0bekTHB — «MunycTap-26M» npocBerTeHHbilt ¢ f=50 an
(B mepBLIx Bhimyckax anmapatoB — «Hugycrap-10»). 3arsop
B w4 1
' 25 50’ 100’ 250’ 500
MexaHH3M OTK/IIOY@HHS TPAHCIOPTHPOBKH [IEHKH COB-
MEILeH €O CIyCKOBOH KHONKOH. PaGoyee paccrosnue xameps
28,9 mm. @oroannapar «PI1-2» CHHXPOHHIHPOBAH (cuuxpo-
YCTPOHCTBO C HYJIEBBIM KOHTAKTOM).

®oroannapat «3enut» (puc. 56) aBasercs NOPTATHBHBIM
ManopopMaTHEIM (hOTOANNAPATOM IKECTKOH KOHCTPYKILHH, pa-
GoTaloluM Ha CTaHJAPTHOH KHHOMIEHKE MHPUHON 35 M.

Doroannapar «3eHHT» Npej-
craBiasfger cob6oll YCOBEPLIEHCTBO-
BaHHLIH 3epKa/bHBIE (hoToanna-
par, Yy KOToporo usofpaxkeHue
NIPEJMETOB, paccMaTpHBaeMoe B
OKYJISID, NPsAMOe, a He 3epKalb-
HO NepeBepHyTOoe, KakK y oOblyu-
HBIX 3€PKaJbHBIX (poToanmnapa-
TOB.

doroannapat «3eHuT» npes-
HasHayeH IJ5 JOGHTENIbCKHX,
PEnopTepCKHX H TEXHHYecKHX Pue. 56. ®oroanmapar «3emnm
ChEMOK; IPH HAJHYHH JONOJIHH-
TEJILHBIX MEPEXONHBIX M MNPOMEKYTOUHBIX KoJell yaoGeH nis
BCEBO3MOXKHOTO BHJA PENPOAYKUHOHHEIX PaboT M AJS1 ChEMOK
uepes MHKpPOCKoM. OCHOBHbIE XapaKTePHCTHKH annapara: 00b-
exTHB — «Maxycrap-22» (wnn «Mugycrap-50») npoceeraenuii:
Gokycroe paccrosinne — 50 MM; OTHOCHTENbHOE OTBepCTHE
(cBerocuna) — 1 :'3,5; puapparma — 3,5; 4; 5,6; 8; 11; 16;

: 1 1 1

8aTBOP — LUTOPHBIH, €O CKOPOCTAMH

HMeeT BhllepxkH B CeK.

1
; 25° 50° 100 250°
Eoj CCK.; HABOAKA HA PE3KOCTh — BHU3ya/lbHAS MO MATOBOMH

TIOCKOCTH JIHH3bI; paccMaTpuBaeMoe H3o0pameHHe npsMoe
C NATHKPATHLIM YBEITHYEHHEM; BHIHMOE B OKYJ/IIpE moJje 3pe-
Hug — 20X 28 mm (pasmep MaroBoil IMMOCKOCTH JIHHB); JO-
HMOMHATENIEHOE OCHAILeHHEe — CMEHHbIE 00BEKTHBLI B CIIELHAJ b-
HbIX ONpaBax.

Doroannapar «3eHHT» CKOHCTPYHpPOBAH Ha Ga3e thoroanmna-

para «30pKHii» 1 UMeeT O6ILYIO C HAM NPHHUHNHANBHYIO CXeMY
3aTBOpA.
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OnTHuecKkasi CXeMa aHAJOTHYHA CXeMe, TOKasaHHOM Ha
pﬂcﬁgﬁ NOMOAKEHHH 3epKana Mo yriaoM B 45° K onTHYeCKoH
oCH OOBEKTHBA B MOMEHT, Korjla H3o0paxeHne oﬁbem_a CHEMKH
Ha6niofaeTcsi B OKYJsSp JYIbl, 3aTBOP annapara HaxoAuTCd B

' OCTOSIHHH.
aaagiigg;Maﬁnmqamm NPH HAKATHH HA CMYCKOBYIO KHOIKY,
B MOMEHT MOJIHOTO NMOJbEeMa 3epKana B Kpaiinee BepXHee [10/10-
skenue. BoaBpauienue sepkasa B paﬁ9qee (Orgz{)ﬁﬂee) MO0 EeHHE

npH BpPAIeHHH 3aBOJHOH ToJI !

npogﬂméz;g: nnlzefbpa [llaln,ay, yTO CMEHHBIe 0GBEKTHBE! JJIA anmna-
patoB «3opkuit» H «®I]I» B annapar «3eHHT» yCTAHABIUBATL
HE/b3s, TAK KaK paGouee PacCTOSHHE STOTO annapara H%«ISOFO
Goablie pabouero paccTOAHHA annaparoB «30PKHID H « I».
- O6BeKTHRE K annapary «3eHHT» HMEIOT ClellHabHble YKOPOUEH:
upie onpasbl. PaGouee paccTosiHHe 0GHEKTHBOB 45,2 M.

doroannapat «3enut-C» (puc. 57)— HOBasi MOAETb KAMEpHI
€ CHHXPOYCTPOIHCTBOM; MMEET TaKKe HEeKOTOphIe y.nytémenuﬂ
B KOHCTDYKIHH; BBIMYCKAaeTCA B3aMeH (oToannapara «3eHHT».

Puc. 58. @oroannapar «Crapty

Puc. 57. ®oroannapar «3ennt-Co

doroannapar «Crapr» (puc. 58) ABIAETCHA MOPTATHBHEIM
8€PKANIBHEIM aNnaparoM BbICOKOTO Knacca, paGoTalolHM Ha
cranaprroii nepGopHpPOBAHHON KHHOIIEHKE MIHPHHOH 35 M.

«Crapt» ornuyaerca oT oToannapara «3@HP£T» BBEJICHHEM B
KOHCTDY KIHIO ILeJI0T0 PsiJia Y COBEPLIEHCTBOBAHME H Y1y YIeHHH,
a TaKyKe HATHYHEM HOBBIX JOMNOJHHTENBHBIX YCTPOHCTB.

OcHoOBHLIE XapaKTepHCTHKH annapara: Qopmar _kazipa —
2436 mm; obbektus — «[ ennoc-44» npoceerneHHuH; okyc-
HO€ paccrosHue — 58 MAM; OTHOCHTEIbHOE OTBEPCTHE — l:g;
Anapparma — 2; 2,8; 4; 5,6; 8; 11; 16; 3aTBop — LITOPHBIH,
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1 1
HMEET MeXaHHU3M aBTOCIYCKa, [Halia30H BEIIEPIKECK: I, T e 5
e e R sl al Singie g i .
We.26° Bo+ 00~ 250, 800" 1000 - Py RABOZEL Baped-

" KOCTb — [10 MATOBOMY CTeKAY H C MOMOILBIO thokycupoBou-
HbIX KJHHBEB;, paccMaTpPHBAaEMOe H300PaKeHHEe — MpaMoe ¢
NATHKPATHBIM yBEJHUEHHEM; BHAHMOE B OKyJ/sipe noje ape-
HHSL — 223<33 MM; Kaccerbl — MeTalIHYECKHE, C OTKpLIBAIO-
ULEHCA [IeTbI0, DA3BEMHBIE; MOTYT NPHMEHSITHCH TaKMKe CTaH-
AapTHbI® KAacCeThl (HepasheMHbe); 3aJHSSI KPBIIKA KaMmepsl
CheMHasi; JONOJHHTENBHOE OCHA-
LII€HHE — CMEHHBIe OOBEKTHBH H
IIaXTHOE YCTPOHCTBO ¢ Jiynoii (Ge3
NEHTANPH3MEI).

Ha sapojnoii rosoBke kamepnt
LIADHHPHO YKpPEIWIeH ChelHaib-
HBIH pBIYAT, € TIOMOLIBI0 KOTOPOTO
OIHUM  KOPOTKHM  JIBHMKEHHEM
nanbla NpaBoii pPyKH oIHOBpe-
MEHHO B3BOJMTCS 3aTBOp, mepe-
ABHTAeTCA IJIEHKA Ha OAHH Kajp,
ONyCKAeTCsl 3€PKad0 M CpabaTbl-
BaeT CUETYHK.

OcHoBHOl 06BeKTHE anmnapara
cHaGXKeH MeXaHH3MOM JJsi aBTo-
MaTHYECKOH YCTAHOBKH Anadpar-
Mbl Ha 3apaHee 33JaHHOE 3Haue-
HHE NIPH CIyCKe 3aTBopa (mexa-
HH3M  H&XKHMHOH JHaparmsi).
O6beKTHB yKpenasercss B rmesje
KaMepbl 0aloHeTHOH HaKHIHOM
rafikoi.

Tax ke kak u «3euum, poroannapar «Crapt» oGopypoBan
NEHTANpPH3MOH C JYNOH W NpejHasHayaercs: s totorpagu-
poBanus C ypoBHA r1a3. Kpome o6biuHoii BH3yanbHON HABOAKH
Ha PE3KOCTb MO MAaToOBOMY cCTekay B (poroanmapate «Craprs
HMEETCH BO3MOMKHOCTh YCTAHOBKH PE3KOCTH C NMOMOIIBIO HOBOI'O
KJIMHOBOrO (POKYCHPOBOYHOTO yCTpoiicTBa (puc. 59).

B uenrpe MaToBoro crekna (kommekTHBHOI JIHH3EI) B IJIO-
CKOCTh, OTPAHMYEHHYIO OKPYAHOCTLIO, BPE3aHbl ABAa B3aUMHO
[IEPECEKAIOMHXCA NPO3PAYHBIX KAHHA. JIHHHA HX mepeceyenist
TOYHO COBNAZlaeT ¢ MATHPOBAHHON IJIOCKOCTHIO,

Puc. 89. Cxema KauHOBOTO (o=
KYCHDPOBOYHOTO YyCTpoOiHCTBa:

0 — obberTus, K — KJAHHBA, M —
MATHPOBaHHANA MJOCKOCTL
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Ecau o6nextuB O HENPaBWILHO HAaBEJEH HA CHUMAeMblid
[PeAMET M MJIOCKOCTb H300PAKEHHS HE COBNajaet c6 MaTngé
BAHHON IUIOCKOCTLIO KOJIJIEKTHBHOMN JIHH3bI, TO H300pameHH
npexMera, HaGMIOJAEMOe HA YYaCTKe PAaclo/oKeHHs KIHHLEB,
GyAET Ka3aTbCsl PasJBOCHHBLIM (puc. 59, a). :

CausiHEE PasfiBOCHHOTO H30GDAKEHHS B OJHO LENOE Mpo
H3OHAeT JHMIIb B Cayyde TOUHOH (POKYCHPOBKH 06BbEKTHBA
(pH]CZ’; ¢53'r,og)mapaT «CrapT» NpH JKeJIaHUH B3AMEH NEHTaN PH3MBbL
JIEFKO yCTaHaBJIHBaE'I;C)H IIAXTHOE YCTPOHCTBO (L1aXTa ¢ MAaTo-

eKJIOM H JYIIOH).

BHMBCZGI;EKTHBHOXA rHE3jle KaMepbl MOXKHO 3aKPENHTh pe3n6o-
BOE NEPEXOJHOe KOJbLIO, B KOTOpPOE YyCTAHABIHBAIOTCH face
CMEHHbIe 00BEKTHBb A/ annapara «3eHuT» H MPOMEXYTOUHbIE
xonbla. PaGouee paccrosinue kamepbt «Crapm — 42 ma,
paGouas TOJHHA NEPEXOAHOrO KoJblia — 3,2 MM,

@oroannapar «CrapT» 060pPYAOBaH CHHXPOYCTPOHCTBOM C
JBYMsl ILITENCENbHBIMH pasbeMaMH. ;

doroannapat «Kue» (puc. 60) saBisgercsa npenusHOHHBIM
MaJo(popMaTHHIM anmapaToM, NpejHa3HAYEHHBLIM IS CaMoro
pasHocTopoHHero npumenennsi. OcHOBHbIE XapaKTepHCTHKH
anmapara: o6bektus — «lOnurep-8  NpOCBETVIEHHHIH;
doxycnoe paccrosinne — 50 an; OTHOCHT@/IbHOE omepcm(?
(ceetocuna) — 1 : 2; nmnapparma e LR RN L 11.,
16; 22; satBOp — LUTOPHBIH, € METANIHYECKHMH LLITO]pKBl’;IH,
HMEeT MeXaHH3M aBTOCMyCKa, JAHANa30H CKOpocTeil: 5, =,

1 1 1 1 1 1

for %5 50 5 B S0 mE O B B "
«OT PYKH»); HAaBOJAKA HA PE3KOCTb — MO JajJbHOMEpY ¢ 6a3m‘1
90 mm u mxaae paccroauni or 0,9 u 10 oo (6eckonetHocTH);
Kaccersl — MeTaJlJIHuecKue, ¢ OTKPBLIBAIOMIENCS IIETbi0, Pashb-
eMHbIe, BO3MOKHO IPUMEHEH e CTAaHAaPTHLEIX HEPA3beMHbIX Kac-
CET; JONOJHMTETbHOE OCHALLEHHEe — CMeHHble OOBEKTHEBHL.
Koucrpykrususie ocoGenHoctd (oroannapara «Kues» cyuie-
CTBEHHO OTJIHYAIOT €ro OT APYTHX ManodopMaTHLIX alnapaTos,
paboTaroniuX Ha KHHOIIEHKE.

3aBofiHAs TOMOBKA annapara oJHOBPEMEHHO BLINOIHAET TPH
()Y HKIHHE: 3aBoJa 3aTBOpA, MEPEMOTKH IUIEHKH Ha OJHH Kaip H
PErYJIATOPA BLIAEPIKEK.

ITépemorka nuenkyn u 3aBoj 3aTBOPA OCYULECTBJIAOTCA NOBO-
POTOM FOJIOBKH 110 YaCOBOJ CTPesKe A0 ynopa, a JJs yCTaHOBKH
Tpebyemoli BBIIEDKKH TFOMOBKY MPHIIOJHUMAIOT 34 HAKAaTKY,

(BbIZEpHKKA

34aTeM, Bpaillas B HYXKHYIO CTOPOHY, COBMELIAIOT HaHECEHHYIO Ha
- HeH TOUKY (HHIEKC) CUHCAOM BLiOPaHHOI BEINEPIKKH H Oy CKAIOT.
Has ycTaHOBKM o6beKTHBA Ha PE3KOCTh C/TYKHT 3y0uaroe
KOJIECO, CB34HHOE C NAJbHOMEPOM H MEXaHH3MOM tokycupo-
BaHuA, KOTOPHIE COCTAB/SIOT OHH HEPA3LEMHBLH y3€J1, BMOHTH-
POBaHHEIH B Kopryc annapara. Buyrpeunuii NOJABHKHOIL Ty6yc
yana (OKyCHPOBaHHS OAHOBPEMEHHO SBJISETCS O0bEKTHBHBIM
THE3/10M H HMeeT GaiHOHeTHBIl 3aMOK*, caykaumuil s KpemnJe-
HHsl OOBEKTHBOB C (DOKYCHBIM paccTostiuenm 50 i,
ononuurensasie cmennsie OGBEKTHBEI C APYTHMH toxye-
HEIMH DaCCTOSTHHSMH yCTaHABIHBAIOTCA B annapare npH MmoMo-
UlH aHAJIOTHYHOTO KPerJIeHHs, HO THe3/0 GaloHeTHOroO 3aMKa B
STOM C/ly4a€ HAXOHTCS HAa ONPaBe 0GBEKTHRA; OHO HANEBAETCS Ha
YKPENJIeHHOE B anmnapare HeMoABHMKHOE KOJbLO C BBICTYIaMH.
Ka)m"mﬁ AONOJIHHUTENILHBIH CMEHHBIH O0GBEKTHB, ycranae-
JIHBAEMBIH HA HEMOJBHXKHOE KOJBIO C BHICTYIIAMH, HMEET CBOIi
MEXaHH3M (POKYCHPOBKH, WIKANY DPACCTOSHHE H WKany ray-
GHHBl PE3KOCTH.
. Ceasb ¢ nanbHOMEpOM OCYHIECTB/IAETCHA NYTEM CHelJIeHHs
BHYTPEHHET 0 BPAILAIOIIEroCs TyGyca onpask 06beKTHBAC Bpaia-
omuMes  TyGycoM yana hokycHposanns annapara. Has yno6-
CTEA 3apAJKH annapata 3ajHas KpbiUKa CLENaHA ChHEMHOL,
PH JKEIaHHH BMECTO MPHEMHOH KaTYLIKW B annapare MOx-
HO IPHMEHATE BTOPYIO KacCeTy, G1arojaps ueMy HCK.IO4aercs
HEoGXOHMOCTE B 0GPATHOI MEPeMOTKE IIeHKH H MO BASETCS
BO3MOXXHOCTb DPOSIBJIEHHA JI060I YaCTH 3aCHATOrO MmarepHasa.

Puc. 60. @oroannapar «Knee» Puc. 61. ®otoannapar «Kues-11I»

Poroannapar «Knes-1ll» ominuaerca or mogenn «Kuess
TEM, UTO Ha €rO BepXHEeH KPLILIKE PACHONONKEH (DOTOINEKTPH-

UeCKHH 3KCIIOHOMETpP, MpeACcTaB/IsIOuiuii HEOTAENHMYIO YaCTh
annapara (puc. 61).

** Kpennenne 00LeKTHBOB B ITHIKOBOIL: onpaee.

" 8 @oroannapath  onruxa : 65




DKCMOHOMETP CAYKHT JJIsl KOHTPOJIA HHTEHCHBHOCTH OCBE-
wenust npu (oToCheMKe M OmpejeneHus HEOOXOAUMOH Bbl-
JEPIKKH *.

doroannapar «Jleaunrpan» (puc. 62) — HoBulil Manopopmar-
Hblii aNNApaT ¢ aBTOMATHYECKHM B3BOJIOM 34TBOPA, NEPEMOTKOH
MJIEHKH M YHHBEpPCalbHbIM CBETOCHJBHBIM -BHIOHCKATENEM-
Jla1bHOMEPOM.

Braropaps HaJlHuHIO Crie-
I[HAJbHBIX PaMOK, BHIHMEIX
B [OJié 3PEHHs, B Kamepe
BO3MOXKHO MPHMEHEHHE CMeH -
HBIX OGBEKTHBOB C (POKYCHEI-
My pacctosiHHaMH 35—135
mm. ORyasip BHAOHCKATENS-
JlalbHOMEpa  HMEeT JIHOIl-
TPHAHYI0O (POKYCHPOBKY TIO
rsiasy.

QOcHoBHO# 00BEKTHB ar-
napara — «lOnurep-8» cdo-
KycHbiM paccrosuueM 50 MM H OTHOCHATENLHBLIM OTBEPCTHEM
Iy 2

Pesn6oBoe 00LEKTHBHOE KOJBIIO HMEET TE K€ pasMephl,
uTo # OGBeKTHBHOE KOJABIO B anmaparax <«30pKui» H
«D®3]».

Pafiouee paccTosiHHe Kamepbl IO3BOJISIET NPUMEHATb B Ka-
Mepe CMeHHble OGBeKTHBBI, HMewuue pabouee paccTod-
nue 28,8+0,03 mm (cMenHbie OOBEKTHBHI K anmaparam
«30pKuiis).

- Koserpykius TOPHOTo 3aTBOPA aHANOTHYHA KOHCTPYKIHH
sartBopa anmapara «30pKHil-4». 3aTBOp HMeET TAKOH e Ana-
Na30H BHIIEPXKEK H MEXaHH3M aBTOCMYyCKa.

@oroannapar «/IeHHHrpaj» CHHXPOHH3HPOBaH; CHCTeMa
CHHXPOHU3AIHH C OJHHMM LITENCENbHbIM Pa3beMOM H CHHXPO-

Puc. 62. ®oroannapat «/lenunrpan

_perysisitopou.

3ajusisi KPBHIUKA KaMmepsl CleaHa CheMHOH.
Kaccerst — ¢ oTkpsiBatouieiicss . mienplo (or anmnapara
«Knes»), :

* IloppoGuee CM: COOTBETCTBYIOMYIO JIHTEPATYPY.

LT

h
i

®oroannapat «Cmena» (puc. 63) aBafercs ynpouleHHBIM
MaToQOPMATHBHIM dMNaPaTOM JKECTKOH KOHCTDYKLHH, pa6ora-
IONIHM Ha CTAHAAPTHOH KHHOMJIEHKE IMHPHHOH 35 M.

OcHOBHBIE XdPaKTEPHCTHKH anmnapara; o6BeKTHB — «T-22»
NpOCBeTICHHBIH; (oKycHoe paccrosiuue — 40 mm, oTHOCH-
TeJbHOe oTBepcTHe (cBetocuna) — 1 :4,5; nuadparma — 4,5:
5,6; 8; 11; 16; 22; 3aTBOp — LEHTPalbHEIH, yCTAHOB/EHHBIH

; 1 1 1 |
€33l OGBEKTHBA; 10° 95° 56> 100
5%6 cex. H B (BBIIEPIKKA «OT PYKH»); HABOAKA HA PE3KOCTH —
10 IIKaJle paccTOAHMI; KacCeTel — CTAaHAAPTHHIE.

Kopnyc doroannapara u 3agHsis KPbIIKA H3FOTOBJEHL H3
naactmaccel. Ha mapyxxHO# uwacTH Kopmyca pacnosioxKeHsl:
3aTBOP C YKPEIVIEHHLIM B HeM OGbEKTHBOM, I'OJIOBKA MEPEeMOTKH
NJIEHKH, BHJOHCKATEb, CYETUHK KajJpoB, KHONKA MEXaHW3Ma
NEPEMOTKH, KJIEMMa H 3aMOK 3aJHEH KpLILIKH.

HaBozgka Ha pe3KOCTb NPOHCXOAHT MNYTEM IMepeMelleHHs
o0bEKTHBA B YEDPBAUYHOH ONpaBe, KOTOpas CMOHTHPOBaHA B
nepexHeif yactu 3atsopa. [Ipenensnoe BhBHKEHHE 0OLEKTHRA
COOTBETCTBYET DPACCTOAHHIO OT 0OBEKTa cheMKH — 1,3 .

ITepemMoTKa MIEHKHM OCYIIECTBISIETCS BPAUIEHHEM TOJIOBKH
¢ HaxkaTko#l. CYeTYHK KaJpOB NPHBOAHTCS B J€HCTBHE ITOBOPO-
TOM BOCEMH3YOLOBOro 0OapafaHa [0 Mepe MPOABHIKEHHS
naenkd. OCTaHOBKAa ee TMeEPeNBIKEHHS NPH CMEHe Kajpa
IIPOHCXONUT 34 CYET HMEIOLLEroCs B MEXaHU3ME CUeTUHKA YIIopa,

JHanasoH CKOpOCTel:

Puc. 64. ®oroannapar «Cmena-2»
C YCTaHOB/IEHHBIM ChEMHBIM Aa/1bHO=
MepoM

Puc. 63. ®otoannapar «Cmenas

KOTOpPLIA BBIK/AIOYACTCH [P HAXKATHH HA KHOMKY MEXaHH3Ma,
B kayecTBe nmpHeMHOIl KaTyHIKH HCIOJIb3yeTcs BTOpas Kaccera
(ofpatHas mepemMoTKa NJIEHKH B annaparte He IpeiycMOTpeHa).

Poroannapar «Cmena» ocobeHHO yA00€H A4 HATHHAIOHNIMX
doromobuTeneli. Annapar oyeHb MPOCT HO KOHCTPYKIHH H B
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obpamenun. TIpH NpaBHILHOM HCTO/B30BAHWH OH oGecreyH-
Baer MoJydeHHe HEeraTHBOB, C KOTOPHIX MOMKHO MPOH3BOAHTD
BIIOJIHE Y/IOBJIETBOPHUTE/IbHbIE YBETHIEHHS.

doroannapar «Cwmena-2» (puc. 64) — mojensr annapara c
CHHXPOYCTPOIICTBOM H C BMOHTMPOBaHHBIM B 3aTBOP aBTO-
CITyCKOM.

Jlns Gonee TOYHOTO OMpPEAENeHHs PacCTOSHHA A0 00BEeKTa
cremkH K (oroannaparam «Cmena» n «CmeHa-2» BhiycKaercs
NPUCTABHOH JalbHOMED, KOTOPLIL MPH JKEJAHHH MOMXKET ObITh
3aKpeN/IeH B KJIeMMe Ha BEpXHeH Kphinke Kamepsl. JlanbHoMmep
sBJsIeTCA JOMONHHTENBLHEIM YCTPOHCTEOM H C MEXaHH3MOM Ha-
BOAKH Ha PE3KOCThL HE CONMpAraercHd.

®oroannapat «Mocksa-1» aBaserca nepBoi MoAebio GoTo-
annapara «MockBa». OH ornnuaerca or ¢goroammapara «Mo-
CKBa-2» OTCYTCTBHEM JANTLHOMEDHOTO YCTPOHCTBA H BHeIIHeiH
OTHe/NKOlH. Annmapar moayuma1 CPaBHHTENbHO HeGOJBIIOE pac-
NPOCTPaHEHHE, TAK KaK HABOJAKA HA PE3KOCTh MPH (DOKyCHOM
pacctosiHuH o6bekTHBa 110 M TONMBKO MO MIKane pacCTOSHHMIL
JZOBOJIBHO 3aTpyAHHTENbHA. B Hacrosimee BpemMsa He BBIMY-
ckaercs. .

dortoannapat «Mocksa-2» (puc. 65)— cknaznoft doroan-
napar, paforamomiuii Ha PONTHKOBOH mNyeHKe mupuHoi 60 s,
OcHOBHBIE XapAKTePHCTHKM annapara: opmar kagpa — 6
X9 cM, KOMHUECTBO CHHMKOB B IJIEHOYHOH KaTyluke — 8;
oobexkTHB — «HMuaycrap-23» npoceeriennbiil; (oKycHoe pac-
crosgune — 110 mm; orHOCHTENBHOE
orseperie — 1 : 4,5; nuabpparma —
4.,5; 5,6; 8; 11; 16; 22; 32; 3arBop
LeHTPaJbHbIH, MeXK LY THH30BbIH («Mo-

4 1
MEHT»), HMejolHid CKopocTH: I, -

1 1 1 1 £
1 1
5 10’ 925 50’ 100’ 350 CEK.
u B (Bemepmxkka «oT pyku»); HaBOAKa
H4d Pe3KoCTh — M0 JajJbHOMEpY H
LIKaJe¢ pAacCTOAHHH, NPOH3BOLHTCH
OTBHHYHBAaHHEM NepeaHeil TAH3bI 005-
Pic. 65. q"’.“’ag"ap“ Mo- exrppa; mKana paccTOSHHI — OT
oy 1,5 m 1o oo (GeckoneunocTu); 6Gasa
JansHOMEpa — 60 M.
Doroannapar uMeer crelnagbHoe GJIOKUPOBOYHOE YCTPOii-
CTBO, KOTOpOE NpefoXpaHder OT BO3MOXKHOCTH cAesaTh JABa
CHHMKa Ha OJHH H TOT 3Ke Kazp.

®oroannapar «Mockea-3» — cm. crp. 72.

®oroannapar «Mocksa-4» oTiHuaercs or mogenu «Mockpa-2»
HaJTHYHEM CHHXDOYCTPOHCTBA H JNONMOJHHTENBHON KaJpoBoil
PaMKH, MO3BOJIAIONLH NONYyYaTh CHHMKH (opmatom 6 X6 cu.

B sajuHell KphillKe annapara CHeI4aHO JONOMHUTEIBHOE
CMOTPOBO€ OKHO C KPaCHLIM (DHIBTPOM, YE€PEe3 KOTOpoe Bemercs
OTCHET CHATBEIX KaJPOB H YCTAHOBKA IJIEHKH B COOTBETCTBHM C
topmatom 66 cm. KonmuectBo cHuMKOB B Karymke — 12
unu 8 (B 3aBucHMOCTH OT BhIGpaHHOrO (hopmara). B nepeaHeMm
OKHE BHIOHCKATENS HMEETCS JIOTOJHHTENbHAS OTKHJAHAS paM-
Kd, OrpaHHYHBAIONIAsA Kalp 1o dopmary 6 x6 ca.

Poroannapar «Mocksa-5» (puc. 66) sBasiercss ycosepuien-
CTBOBAHHOH MOJEJBI0 annapara «Mockea-4».

OcHoBHbIE XaPAKTEPHCTHKH annaparta: dopmar Kajapa 6 x
X9 cx ¢ nononHATeNbHON KaAPOBOH PaMKoil 6 X6 car; Komuye-
CTBO CHUMKOB B Katyuike — 8 dopmara 6 X9 cam u 12 popmara
66 cm; obvektus — «Munycrap-24» npocsermenubii; (ho-
KycHoe paccrosnne — 105 mM; OTHOCHTENbHOE OTBEpCTHE—
1: 3,5 nuapparma — 3,5; 4; 5,6; 8; 11; 16; 22; 32: 3aTBOp —
«MomeHT-24C» ¢ aBTOCITYCKOM H CHHX POYCTPOIICTBOM, AHANA30H

1
BhIACPIKEK: OT 1 70 5= cek. u B. Hasozka ma peskocts —

10 AaNbHOMEPY H IIKajde paccrosinmii or 1,5 u 1o oo ; 6asa
JanbHoMepa — 65 ma.

@oroannapar «MockBa-5» oTiH-
YaeTcs KPacHBOH BHEIIHEH OTAENKOI,
HMeer GoJiee KECTKHH KOpIyC, BEI-
NOJHEHHBIH METOJOM JIHThA IOJ JaB-
JIEHHEM; BHJIOHCKATe]Ib M AajbHOMED
CKDBITEI TTOJ, OCLIHM X POMHPOBAHHBIM
IHTKOM. 3aJHAf CTeHKa KaMephl
CHEeMHAas.

®oroannapar «Jlioéureas» (puc.
67) sBasiercsa ABYXOOBEKTHBHBIM ar-
napaTtoM JKECTKOH KOHCTDYKUMH, pa-
GoTaionluM Ha .PONHMKOBOH ILIEHKe
mipuno 60 mm. OcHoBHble Xapak- Puc. 66,  ®oroannapar
TEPHCTHKH anmapara: ¢opMmar Kaji- «Mocksa-5»
pa — 66 cM; KONHYECTBO CHHMKOB . .
B IVIEHOYHOH Karymke — 12; oGbekTHB — «T-22» npocser-
JIEHHBIH; (JOKYCHOE paccTosHHE — 75 MM; OTHOCHTENBLHOE
orsepcrHe  (cserocuna) — 1 : 4,5, auapparma — 4,5; 5,6;
8, 11, 16, 22; saTBOp — LEHTPa/bHBI, HMEOULHI CKOPOCTH:
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1 1 1 1 1 i L
"0 35 E0r 000 a0 C°K- M B (BbizepkKa «01: PYKHY);
HABOAKA HA pe3KOCTb — IO IIKaJe pacCTOAHHA M BH-
gyanbHasl, 110 MaTOBOH MJIOCKOCTH, HMEIOLIEHCS B LIEHTPE BepX-
HeH JIHH3bI BHIOHCKATEJS.

Bropoii 0GBHeKTHB, CAVIKAUHH A5
BH3ya/lbHOH HABOJKH,— axpoMmarHye-
CKasl JIMH3a C OTHOCHTE/bHBIM OTBED-
crueM 1 : 2,8; mkana paccToiHuH — OT
1,3 & o oo (Geckoneunoctn). Mcemonn-
30BaHHE BTOPOro, 6ojiee CBETOCHILHOIO
00BEKTHBA, 001aJalouero MeHbIed
rJyOHHOH DPEe3KOCTH IO CPaBHEHHI CO
ChEMOUYHBEIM OGBLEKTHBOM, IIO3BOJIAET
IIPOH3BOANTE GoJ1ee YBePEHHYIO HABOAKY
Ha PE3KOCTB 10 MAaTOBOMY CTEKJy IO
Puc. 67. ®otoaninapar cpaBHEHHIO C AHAJOTHUHOH HABOXKOM

«/lioGrTensy HENOCPE/ICTBEHHO CHEMOYHBIM OGBLEKTH-
BOM. -

YeraHOBKA HA PE3KOCTh IPOH3BOAMTCA YACTHUHBIM BBIBHH-
YMBAHUEM TEPEeIHeH JIHMH3bl CheMOuHOro oGbekTHBd. OfHO-
BPEMEHHO M NPOMOPIHOHAILHO MPOMCXOAHT BBIABHMKEHHE BH-
3upHOro oObeKTHBa (axpomaruyeckol muH3E). Ofa 00BeKTHBA
HMEIOT YePBAYHLIE ONPaBhl, COEAHHEHHBIE MEXAY COGOi HapyK-
HBIMH 3YO4YaThIMH KOJBbLAMH.

doroannapar «JlioduTtenn-2» oruuaerea ot annapara «/lwo-
OGHTENLY» TEM, YTO MMEeT BMOHTHDOBAHHBIE B 3aTBOP MEXaHH3M
4BTOCNYCKd M CHHXPOKOHTAKT.

Poroannapar «CnytHuk» (puc. 68)— crepeocKonHUeCcKii
anndpar, ajas paboTel HAa POJIPKOBOH IIEHKe WKHpuHO# 60 mu.
@opmar Kajpa KaxkJIoro CHHMKa crepeonapsi 6 x6 ci.

ITo cBoeii koHCTpyKuHH annapar «CIyTHHK» NPEACTAB/ISET
coboii coueranue AByX Kamep «/Tio6HTENb» C OOLHM 3ePKalb-
HEIM BHIAOHCKATEJIeM.

Crnemounsie o6bekTuBbl «T-22» — npocBeriennsie, ¢ Gokyc-
HBIM PaccTosiHuem 75 Mam M OTHOCHTENbHBIM oTBepcTueM | : 4,5,
OOGBEKTHE 3epKa/bHOTO BHIOHCKATE/If HMEeT OTHOCHTEebHOE
‘otBeperie 1 : 2,8.
~ DokycupoBka wuzo0paxennii Ha MaTOBOM KpyKKe H Ha
IIEHKE NPOHCXOLHT OAHOBPEMEHHO, TAK KaK OOBEKTHB BHIO-
HCKaTeNsl H MNepefHHe JHH3LI O0OHX CHEMOUHBIX OOBEKTHEOB
COEAMHEHbI MKy CO00il 3y0yaTbiMH ONpaBaMH.
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Bateoper B dorToannapare «CnyTHHKY CapeHHwIe; AeACTBHE
CBETO3AUIHTHBLIX 3aCJTOHOK MPH SKCIOHHPOBAHHH IPOHCXOXHT
OJHOBPEMEHHO; HMEETCs] MEXaHH3M ABTOCMYCKA M CHHXDO-
yetpoiietBo. Mexanuam asto-
CNycKa BMOHTHPOBAH B KOp-
nyc npaBoro 3aTBopa, a CHH-
XPOKOHTaKT YKpenjeHd Ha Je-
BOM.

Paccroanue wmexpay onrtH-
YECKHMH  OCAMH  CBEMOYHBIX
00BbEKTHBOB (crepeoGasuc)
65 M.

Onun 3apapg NJEHKH Mo-
3BOJIFIET MPOH3BECTH 6 crepeo-
CKONMHYECKNX HIH 12 oTnenb- Pue. 68. ®oroannapar «Cnyrnuks
HbIX CHHMKOB.

®oroannapar «Camotr» (puc. 69 u 70)— HOBHI 01HOOGH-
CKTHBHBLIH 3€PKaJIbHEI aNapar BHICOKOTO KJacca Jisi paGorht
Ha DOJNHMKOBOIl MJIEHKe wIHpuHoii 60 mm. Popmar cHuMKa
85 X 55 M.

AnnapaT HMEET IB€ NDHCTABHBIE CMEHHbIE KACCeThl CO CUET=
YHKOM CHHMKOB.

Kaccera jierko MoxKeT NPHCOEIHHATHCS K Kamepe H 0TCoe-
AWHATBCA OT HEe HA CBETY, BHE 3aBHCHMOCTH OT KOJIHYECTBA
CHATHIX KaJpoB. IT0 BO3MOKHO 6Jarofaps HATHYMIO B €€ me-
peaHeii yactu wHGepa - (3acaoHKH).

[NepemoTka mieHKH B Kaccere U OTMEDHBAHHE HEOGXOZMMOIL
JUIHHBL €& A1 OJAHOro CHHMKa IIPOHCXOAHT aBTOMAaTHYECKH,
TdK KdK I[IPDH NPHCOEAHHEHHH KAacCeThl B Kamepe ee TpaHcnop-

THPYIOWHHA MEXaHH3M H CYETUHK BKJIOYAIOTCS B OGILYIO KHHE-
MaTHYECKYI0 CXeMy anmapara.

OGbexTHBHOE THE3N0 KaMephl JONYCKAeT GHICTPYIO CMeHy
o6bekTiBOB. OCHOBHOI 06bekTuB annapata — «Mugycrap-29s
¢ oxycHBIM paccTosiHuem 8 cu u cBetocuioii 1 : 2,8. Onpasa
0GBbEKTHBA C MEXaHH3MOM (DOKYCHDOBKH H MEXaHH3MOM <IIPbl-
rafpolueid» auadparmsl (cm. crp. 12). [lna obaeryenusi HaBOAKH:
Ha Pe3KOCTh B LIEHTPE MAaTOBOrO CTEKIA HMEETCs KJHHOBOE (ho-
KYCHPOBOUYHOE YCTpOHCTRO.

HITopHelil 3aTBOP Kameprl o6ecredHBaeT MWHPOKHIl AHANA301

1
BLIiepxeK ot 1 jo (500 CeK. H B.
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doroannapar «CanioT» CHHX poHusHpoBaH. CucreMa cHHX po-
pusauny noaHas (cm. crp. 35). ;

doroannapar «Mocksa-3» — ckaanHo# Qoroanmapar xas
paGotst Ha mnactuHkax. OH CKOHCTpPyHpPOBaH Ha Gase oto-

Puc. 70. ®Poroannapar
«Canior» co cpaThiM 0GB
eKTHBOM H Kaccetoh

annapara «Mocksa-1». OcHOBHEIE XapaKTEPUCTHKH: pasMep
MIacTHHKH — 6,5 X9 cm; obbekrns — «Munycrap-23» mpo-
CBeTVIEHHBIH; dokycHoe paccrosinne — 110 mm; oTHOCHTeNBHOE
orBepcrue (cserocuna)— 1 : 4,5, nmadparma — 4,5; 5,6; 8;
11; 16; 22; 32; 3aTBOp — UEHTPANBHBIE MEXy/HH3OBbIA

g " 1] I 1
(KIMUMEHT-3)>), HMEIOUHA cxopocTH: 1, T E 00 3B B0

v 2 1 -
00’ 350 CeK. B u JI (aautenbHas BhIIEPIKKA); HABOAKA

Ha PE3KOCTb — I10 MAaTOBOMY CTEKJy H IO IIKaJjie PaccTosHuil
(BBIBHHYHBAHMEM IIepejiHeit JIHH3E! OOBEKTHBA); 1IKA/A paccros-
HHE — or 1,5 M 0 oo (6ECKOHEYHOCTH); KACCETHI — MeTa-
JHYECKHE, ONHOCTOPOHHHE, NPUCTABHLIE.

PoToannapat «Porokop N 1» npumensercs B thotorpacpu-
UECKOl NPaKTHKe rviaBHBIM 06Pa3oM JVIst PA3THYHLIX TEXHHUE-
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CKHX H DENpPOAYKUHOHHBIX CheMOK. «Portokop Ne 1» — ckaan-
HOH yHHBEpCaNbHbl anmapat Aus paGoTsl HA (OTONNACTHH-
Kax (B Hacrosulee BpeMsi He BLITyCKaercs).

OcHOBHBIE XaDAKTEDHCTHKH ANNapaTa; pasmep MIacTHHKH—
9X12 cm; obbekTHB — «OpTaros» ¢ GoKyCHbIM paccrosanneM
135 s, OTHOCHTENLHBIM OTBEPCTHEM — | : 4,5 u nuadparmamu
4,5; 6,3; 9; 11; 16; 22; satBop — UEHTPANbHBIH MEXKAYJIHHIO-
apromaruueckuii («F'OM3»), Bugepxku: 2715 5"16’ T(;T)
cex., K u J1 (BuiepKH «oT PyKu»); HABOAKA HA PE3KoCThL — 110
MaTOBOMY CTEKJY W MO LiKaje paccTosiuui ot 1 # 1o oo (Gecko-
HEYHOCTH) MEPEABHKEHHEM OOBEKTHBHOH CTOHKH C MOMOIIbIO
KPEMAJILEPLI; MEX KaMephl — KOHYCHBIH € JBOHHEIM pacTsKe-
HHEM; KacCeTbl — META/NIHYeCKHe, OJAHHAPHBIE, BhHIIBHAKHLIE,

Poroannapar «®K» — annapar npoeccnonansuoro THIA,
paccuuTaHHblil JIA paboThH Ha NJIaCTHHKAX.

B annapar MOXHO yCTaHasiHBATB MOMHMO OCHOBHOTO 0GBL-
€KTHBA, BXOJAMIET0 B KOMIIEKT, JOINOMHHTE/NbHLIE CMEHHBIE
OGBEKTHBbl C DA3NHYHBIMH (DOKYCHBIMH DACCTOSIHHUSMM.

B nepejpneil cTeHKe kamepsl HMmeercs YCTPOHCTBO A5 Bep-
THKAJIbHOI'0 H TOPH3OHTA/NLHOIO CMEIEHHA 00BeKTHRa. Pamka
C MaTOBbLIM CTEKJIOM NOBEPTHIBACTCS /I YCTAHOBKH KAaCCEThI
B 'TOPH30OHTA4JNbHOM HJIH BEPTHKANLHOM MOJNOMKEHHH. 3agHss
4acTb KOPITyCa HMEET YKJIOHbI, YTO HEOOXOAMMO /ISl HEKOTOPOTO
BHA CHEMOK.

®otoannapar Bhimyckaercs ABYX (opmatos: 13X18 u
18><24 cm. B KOMIUIEKT BXOJHT TaK¥Ke INTATHB.

B annaparte 13)<18 cm — obbexTus «Munycrap-51» ¢ ¢o-
KYyCHbIM paccrosinneM 210 #m n OTHOCHTENLHBIM OTBepCTHEM
1:4,5; B annapare 1824 cm — obvextun «HMuycrap-13»
¢ oxycHeM paccrosinuem 300 MM W OTHOCHTENbHBIM OTBep-
ctHeM 1 :4,5; Kaccersl — JepeBsiHHbIE, JABOHHBIE, MOJYLITOP-
HOTO THIA; MEX KaMe€pbl — KBaJpaTHbIH, C ABOHHBIM pPACTAIKE-
HHEM; HABOJKA HA PE3KOCTH — [0 MATOBOMY CTEKJy, Iepe/By-
JKEHHEM 3a/lHell YaCTH KaMepsl ¢ MOMOLLbi0 Kpemanbepsl. PoTo-
annaparel «@K» 3aTBopoB HEe nMmeior.

®otoannapar «<Moment» (puc. 71). Poroannapar «MomenT»
paoraer Ha cCHenManbHOM (oTOMaTepHATE H MO3BOAAET MO y-
uaTh TOTOBbi€ (DOTOCHHMKH HEMOCPEACTBEHHO MNOC/AE CHEMKH,
Ges maGopatopHoii 06paGoTKH HETaTHBA U MOCAEAYIOUIEH NeYaTH
H mposaBJeHusi nosutusa. Becs dotonpouece nponcxoaut B ca-
MoM poToannapare na mecre cbemku. Goromarepuan — ¢ o T o-
KOMOJAekKT «MowmeH ™ — npeicrasasier co6oii ABa py-

BHIH,
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JIOHA CreluanbHoil GyMaru: HeraTHBHOM, CBETOYYBCTBHTENBHOH
(Ha KaTYIIKE) I NO3UTHBHOI (6€3 KaTyIKH).

Ha nosutuBHO# GyMare B COOTBETCTBHH C KOMTHYECTBOM OT-
euaTKOB MPHKJIEEHE aMITyJIH C NposABasionleil U puKCHpylomed
nacroii. Ilocne Kamkoro NPOH3BEAEHHOrO CHHMKA MPO3KCNO-
HHPOBaHHAs HeratHBHasi 6ymara Bme-
CTE C MMO3HTHBHOH 6yMaroi npoTaexkH-
BAeTCs uepe3 CTaJbHBIE POJIHKH; aM-
nyJsa, npuxkpennaennas k 6ymare, pas-
JlaBJWBaercs, W fmacra pacopefe-
JISIeTCS TO TMOBEPXHOCTH HEraTHBHOM
W MO3UTHBHOH OyMmarH.

IlposiBnenne u QuKcHpoBaHue
HEraTHBa MPOHCXOAHT OJHOBPEMEHHO
B KOHTaKTE ¢ MO3WTHUBHOH OyMmaroi,
Ha KOTOpOH Cpasy e Mojydaercs
roTOBOE [MO3HTHBHOE H300pamenue.

OcHOBHEIE XapaKTepHCTHKH arl-
napata: TpHMeHsieMblii HeTaTHBHbII
matepuan — corokommiexr «Mo-
ment»; popmar kagpa — 8X10,5 cu;
KOJIHIECTBO CHHMKOB B (DOTOKOM-
njexre — 8; obbekTHB — «T-26»
(Tpex/nHH30BHI MPOCBET/IEHHLIH aHa-
cTurmar); GokycHoe paccrosiiie — 135 mam; OTHOCHTENILHOE
orBepcTue (ceerocuna) — 1 :6,8; guadparme — 6,8; 8; 11;
16; 22; saTBOp — menTpanbublil MEXIyJHH30BLIH, JHANA30H

Pre. 71. @oroannapar
«Momenm>

Puc. 72. ®ortoannapar «MoMeHT» ¢ OTKPHITHIMH KPHIIKaMH:

I — papyxnas Kpowka, 2 — MexanusMm (QHKCAREH Kajapa,
4 — oTRManol HOXK AJA OTpeiBa 3acHATOTO HEraruea,
4 — cranbROll ponEK, § — JABeplAa HAPYXMHON KPHIMIKH, 66—
BHYTPEHHAA KDHUIKA, 7 — KPOHWTEHHN AAR YCTAHOBKH Ka-
TYUIKH ¢ nperaTHBHo# Oymarofl, § — NpHXHMHAA MJaHKA,
9 — cTanbHofl poAMK, 10 — KHONKA 34MKa HAPYXKHON KPHIIKH

S 1 1 1 I
CKOPOCTeH: 15, 5+ 5+ foor go5 Gk M B
JIEPIKKa «OT PYyKH»); HaBoAKa HA QOKyC — IO HIKaje Paccros-
HHH NepeIBHKEHHEM OObeKTHBHOMH CTOHKH C MOMOUILIO PHIUATaA
oT 1 m fo oo (GECKOHEUHOCTH); MEX KaMephi — KOHYCHBIi, C
OLHHADHEIM PACTSIKEHHEM.

3ajuss uyacTh amnnapara HMeeT JIBe KpbIUKH, (puc. 72).
BryTpeHHAs KPHIIKA 3aKPHIBAET OKHO KaJPOBOI PAMKH H Bbl-
PaBHHBACT HEraTHBHYIO 6ymary B IOCKOCTH pamku. B Hapyx-
HOH KpbILIKE HMEETCH OKHO C JIONOMHUTENBHOH JiBepueil, yepes
KOTOpOe H3B/EKAaeTcsi FOTOBBIil OTIEYaToK.

(BRI~

OKCNJIYATALIMSI ®OTOAMIMAPATOB

3APANKA KACCET

Kaccernl (poToannaparoB 3apsukaloTca B MOJHOH TeMHOTE
HJIH NPH KPacHOM CBeTe, B 3aBHCHMOCTH OT CBOHCTB HeraTHB-
HOTO MarepuaJa.

Best moroToBuTeNbHAsA paboTa, NpeanlecTBYomas 3apsake
(packpeiTHE KacceT, HX OCMOTD M HeoOXOoAHuMasd YNCTKa), NPOn3-
BOJIATCSI Ha CBETY.

3apajKa nJacTHHOYHBIX KAacCeT CBOAHTCH K BKJA[LIBAHHIO
B KacceTy (POTONJIACTHHKH C MOCTEAYIOUHM €€ YKpereHHeM.
IIpu 3apsajake HEOOXOAUMO CJAEAHTh, YTOOHI NIACTHHKH B Kac-
ceTe WM IUIOCKHE IJIEHKH B CIHElHANbHBIX BKAAJBINAX OBLIH
VKpenJ/ieHsl 3MyJ/bCHOHHBIM C10eM BBEpX (K IHGepy Kaccerh).
Crepyer Takike yYHTHIBATh, UTO NIPH yaKOBKE B KOPOOKH MJia-
CTHHKH CKJAaAbIBAIOTCA CJOH K CIOK U 3aBEPTHIBAIOTCA 110
6 wWTyK CHAuasa BO BJATOHENMPOHHLAEMYIO, 4 34TEM B UEPHYIO
Oymary.

IMnockue nJeHKH OOBIYHO CKJIAALIBAIOTCA 3MYJLCHOHHBIM
CJI0eM K LELAYJOUIHON TOBEPXHOCTH B /iB€ Mayku 1o 6 Jin-
CTOB.

3apsaka NJeHOYHBIX KacceT ManodopMaTHLX ¢oToamnapa-
TOB IIPOM3BOJAMTCS B CJELYIOLLEM MOPAAKE: NPEeIBapHTeILHO
pasoGpaB kaccery, GepyT B MPaByl0 PYKY KaTyLIKy KacCerhl,

JKaK NOKa3aHO Ha pHC. 73,a, H KOHEL IVIeHKH, O0pe3aHHbIi yT-
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JIOM, BCTABASIOT B 3a)KHM KaTYyIIK H SMYJbLCUOHHOH CTOPOHOI
K cefe; B clyyae ecaiH KaTyHIKa BMECTO 3axXHMa (B npopean)
HMEET NpPUKJIENaHHYI0 NJOCKYIO MJaHKy, TO KOHEI IIeHKH,
BCTABJICHHRKIA MO 3Ty N1aHKY, HE0OXO0AHMO 3arHyTh (puc. 73,6);
HOCHe 3Toro npo6yioT Ha A€k HOCTh 3aKPeNnNeHns MJAeHKH B Ka-

Piic. 73. 3apaaKa NJIEHOUHBIX KacceT:

a— npojeBaHHe KOHNA NJEeHKE B KaTYIIKY,
0 — saKpenJeHle KOlNa NJieHKH B KaTYllKe

Pue. 75. BraajpiBaune KaTyIIKH
C MUIeHKOH B JIByXIHJIHHAPOBYIO
(eseBoi) KacceTy H 3aKphiBaHHe KacCeThi:

a — BRJAaABAHME KATYIIKH C NJEHKON
BO BHYTPeHHHA DHAHHAP, 6 —BRJIAALI-

Puc. 74, BruajgpiBanue KaTylKA
€ IUIGHKOH B KOPNyC KacceTsl

TYLIKe; fajee clefyer HaMoT- Bagae BH}'TDCHHEI‘;LlHJ‘lHHleaC{Ka'!'ylu-

- Kolt B papymuwifi UMAHHAD (KOpTyc
Ka [IEHKH, KOTOPYIO NPOH3BO-  Xoh B mapymubh wwwwwip (kopye
AAT 3MYJIbCHEH BHYTPbL; IJIEH- NOBOPOTOM BHYTPEHHEro UMJIHHADa

K4 HaMaTblBAeTCA HA KAaTyIIKY
TYro; YIVIOTHATL HAMOTKY, NPUAEPHKHBAs KaTYIIKy H HaTATH-
Basi MJIEHKY 3a CBOOOAHBIA KOHEI, HEJIb3sl, TaK KaK MPH 3TOM
BUTKH CHJILHO TPYTCA JAPYr O Apyra H Ha mjeHKe o0pasyoTrcs
LapanuHel. v \
Hepnonycrumo Bo Bpemsi HAMOTKH NPHKAcaThCsl NasbllaMu
K SMyJIbCHOHHOMY ¢J1010. Tli1eHKy npujep:KuBaTh MOXKHQ TONBKO
3a nepopupoBaHHbIE Kpasd.

KaTymky ¢ HamoTaHHOIl NJIeHKOMH BCTABJAIOT B KOPNYC Kac-
ceThl, KaK MMoKasaHo Ha puc. 74 u 75, nocne 4yero Kaccery sa-
KpuiBaioT. Ecam sapsiyubiil
KOHeIl MJICHKH He HMEET (H-
I'ypHOro ' BhIp€3d, TO €ro
clefyer caenars, Kak Io-
KasaHo Ha puc. 76.

Puc, 76, 3apapuuit komen mienkw,
BBITSIHYTHIH M3 KacceTs

3APAINKA ¢OTOANIAPATOB

3apanka doToannapatos «3opkuii», «30pkuii-2», «3op-
Kuii-C» , “«30pkuii-2C» , «®3[1», «3euut» , «3enut-C» npous-
BOJMTCA HA CBETY B CJIEAYIOLIEH NMOCAeA0BaTeNLHOCTH: 1) ocBo-
Goputh anmapar or Qyraspa, 2) BLIKAKYATENb MEXAHH3MA HA
BepXHeH KPHILIKE IOCTaBUTh B paGouee MoJjiokenne, 3) NogHATh
AYXKY 3aMKa HIXKHEH KPBIIIKH M NMOBEPHYTH €€ NPOTHB Yaco-
BOH CTPEJIKH JO YNOpa; CTPe/iKkd Ha 3aMKe JOKHA COBIACTD
CO C/IOBOM «OTKP.», 4) OTKPBITh KPBINIKY H BbIHYTH NPUEMHYIO

Puc. 77. Bakpennienne nnenxkn B Puc, 78. Bxuajsisanue Kaccetsl H
NpHEMHOH KaTymKe MPHEMHOH KaTywKH B anmapar

KaTyUIKY, 5) OCTOPO3KHO NIOCTABHTS 4Mnapar BepXHell KPHILIKOM
Ha CTO/ MJTH HA Ko/ieHH (06GLEeKTHBOM OT cefs), 6) BRITAHYTH H3
KacceThl 3apsAHbI KOHEl MJIeHKH IIHHOH He Gosee 10—11 cum
H 33KPENHTb €ro Ha NPHEMHOH KaTyurke Moj NPYKHHY (Kak
[0KasaHo Ha puc. 77), PaBHOMEPHO GNYCTHTL TPHEMHYIO
KaTylKy H KacceTy B COOTBETCTBYIOLIHE FHE3/A, OIHOBPEMEHHO
BBOJA INIEHKY B @b MEX/y KOPIYCOM annapata u Koprnycom
satBopa (puc. 78); ecnu Kaccera He JOXOJAHMT 0 MeCTa, To cie-
AYeT CJerka MoBepHyTh TOJIOBKY oOpaTHOil mepemoTku, 8) 3a-
KPbITh HHXKHIOIO KPBILKY H [TOBEDHYTh AYKKY 3aMKa MO 4aco-
BOl CTpeJIKe JI0 YIopa; CTPEJIKA JOMKHA COBNACTH CO CJAOBOM
«3akp.», 9) ABa pasa 3aBECTH M CIyCTHTb 3aTBOP (uTOGHI mepe-
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MOTATh 3aPANHBI KOHEIl IJIEHKH) M BpaleHneM Jumba cuer-
YHKa KaJApOB MPOTHB YaCOBOIl CTPEIKH YCTAHOBHThL HYJIb IIKa-
Jibl TIPOTHB CTPEJKH Ha BEPXHeH KpbIIKe.

Bpainenue roqosku o06paTHOH NepeMoTKH MPOTHB YaCOBOH
CTPEJKH BO Bpemsl B3BEJeHHS 3aTBOpPA IMOKAa3kIBAaeT, 4TO 3a-
psijika MPOU3BEJEHA NPaBHJIBHO.

3apanka doroannaparos «Kues», «PIA-2» u «3opkuii-3»
OTJHUAETCH TEeM, UTO Y HUX CHHMAeTcs BCfA 3aJHAS CTEHKa,
obsieruasi npouecc 3apsaaku (puc. 79).

Puc. 79. 3apagxa doroannapara «3opkHii-3s

3apsajka doToannapaTos, paGoTaomMX HA POJIUKOBOI IIEHKE
mupuHod 60 mum. PonukoBas nuedka aas  ¢oroanmapa-
TOB «MoCKBa» U «/Ir06HTe/IBbY BHITYyCKAETCS B CreNHAaNbHOM ya-
KOBKE, KOTOpasi COCTOHT H3 KATYLIKH H CBETO3aIUTHOH GyMaxK-~
HO#H JieHThl. [1eHka oHHM H3 KOHIOB NpHKIeeHA K 6YMaMKHOM
JIEHTE 1 BMECTe C Heil IVIOTHO HaMoTana Ha Katywky. Bymasras
Jenta gnunHee miaedk Ha 80 ex (no 40 em ¢ Kamaoro Kouia),
NOSTOMY B HAMOTAHHOM COCTOSAIHMH OHA HAJEMKHO NPHUKPLIBAET
HJIEHKY OT cRera.

Bapaaky ¢GortoannmapatoB «<MoCKBa» n
«J1106 1T e b» NPOH3BOAAT HA CBETY (HE OUEHb APKOM) B
Clelyionieil nocnaeaoBaTe/bLfocTy,

OTKpHIB 337111010 KPHILKY, YKPEIAIOT MyCTYIO KaTyIIKy Ha
HONYoCH, Haxonsuiefics B THe3jle anmapaTta (CO CTOPOHBI To-
JIOBKH [EPEMOTKH NJIEHKH), 3aTeM CPLIBAIOT MPeNOXPaHHTE ] b-
HYIO HAKJICHKY C 3aHTHOH GYMaXKHOI JIEHTH M YKPENASIOT Ka-
TYIIKY C MJIEHKOH HA 1MOJIVOCH, HAXOASUIMECT B THE3Ne anma-
PaTa Ha NpPOTHBOMO/IOXKHOH CTOPOHE KajpoBoro okHa. Octo-
POXCHO NIPHACPKUBAA POJKK OT PACKPYYHUBAHMA, PA3MATEIBAIOT

78

C KaTyWIKH KOHEl 3aiuTHOH OyMard W 3akpemyigioT ero B 1po-
pesu nycrtodl (npuemHoi) Karyiuku. IlpoBepHB nmpaBHJIBHOCTH

.TIOJIOMKEHHST 3alIMTHOH JIeHTH (OHa Jo/uKHA ObITh o6palieHa

KpacHOoH CTOpPOHOH HapyxKy, a uYepHoi — K 0OBeKTHBY),
TIOBOpPAuHBAlOT IOJIOBKY IepeMoTKH Ha 1—1% ofopora. Yoe-
IHBIINCh B HAaJAEKHOCTH 3aKpEIJIEHHd, JIEHTHl HA NPUEMHOH
KaTyLIKe, 3aKPBIBAIOT KPHILIKY annapara.

Jlanee cnenyer OTKPHITh 34CJOHKY B CMOTPOBOM OKHE 3aj-
Heifl KpBIIKH H, HaGmoJas B OKHO 34 3HAKAMH HA 3allHTHOH
JieHTe, BpallaTh TOMOBKY NEPEMOTKH ILIEHKH JI0 MOSIBJACHHS
B okHe 1udprl 1 (mepen uudpoii 1 Ha JeHTe HAHECeH YKa3aTenb
B BHIE CTPEJKH HIH PYKH).

3aKJIUUTEeNbHOH onepanyell 3apsaiKH ABasgercs o0sa3aTeb-
HOE 3aKphITHE CMOTPOBOI'O OKHA 3ac/oHKOH. B panbrefimem,
IpH MEepPeMOTKE IJIEHKH H IIpOLlecce CheMKH M OTKPhIBAHHA
CMOTPOBOTO OKH4, ero HeoGXoaumo obeperatb OT MONAfAHUS
NpAMOrO COMHEYHOTO CBETA.

NOATOTOBKA $OTOAMNMAPATA K CbEMKE

IoAroToBKa K cheMKe annaparoB «30pkuii», <«PI»,
«3opkui-3», « Kues». Ilepeq cremkoii HeoGXouMO: 1) pacKpeiTh
(pyTi1p, BbIABMHYTEL OOBEKTHB H NMOBOPOTOM BIPABO VKPeNHTb
ero B paboueM TNOJXKeHHH, ecld O00beKTHB BbiIBHXKHOH KOH-
CTPYKIHH, 2) NPOBEPHTHL YCTAHOBKY CUETUHKA, 3) NPOBEPHTH
MOJMOXKEHHe BHIKJIOYATENd 3aTBopa (anmapatel «30pKHily,
«®3]I», «30pKHH-3»), 4) CHATH KPHIIKY C 00BEKTHBAa, 5) B
ciyyae HafoOHOCTH Hajerb (BBHHTHTB) cBeToduabTp; 6) ompe-
JIeTUTE HeoOXOAHMYK BHIEPKKY (Ho TabaullaM HIM 3KCIO-
HOMETpPY) AJist 3aaHHOH Aua(parMel, 7) yCTAaHOBHTE JHadparmy
Ha 00bexTHBe, 8) 3aBeCTH 3aTBOP BPALLEHHEM 3aBOJHOH IOJOBKH
0 ymopa, 9)yeranoBuTh TpedyemMyio cKkopocTh 3aTsopa, 10) oroii-
TH OT (oTorpaupyeMoro ofmexra Ha paccTosiHHe, HeoGXOoH-
MO€ JiJisl TOTO, 4TOOBI €ro H300PaXKeHHE MOTHOCTRIO YMEIan0Cch
B IT0JIe 3peHus Bujouckarens, 11) npousBects HaBOJAKY Ha pe3-
KOCThb TNyTEM COBMELIEHHSI ABYX H306paxKeHHH, BUAMMBIX B
JlanbHOMEpe, B OAHO HJIH 110 LIKaJae paccTosiHui, 12) nabmonas
B BH3HD 34 MOJOMKEHUEM CHHMAEMOro o00beKTa, NPOHM3BECTH
CheMKY (HaXkKaB IJIABHO HA CIYCKOBYIO KHOMIKY).

Topsinok cveMku GoTOANNAPATOM «3€HUT» OTJIHUAETCH TEM,
yTO 3ajaHHas Auadparma YCTAHABAHBAETCS I10CAE HABOAKH
00BEKTHBA HA PE3KOCTb, 4 HABOJAKA HA PE3KOCTb MPOH3BOLHTCH
BH3YaAJbHO M0 MAaTOBOMY CTEKJY (HJIH LIKaJe PacCTOAHHIL).
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MonroToeka Kk cwemke annapara «Cmena»: 1) oTKpuITE (yT-
JfAP H CHATH KPBILIKY € O0BEKTHBA, 2) onpefeNnTh HE0OX0UMYI0
BBIIEPIKKY M8 3ajanHOH Anadparmel, 3) ycTaHOBHTH KOJBLO
PETYJAHPOBKH BbIIEPKEK Ha TpefyeMmylo CKOPOCTb H 3aBeCTH
satBop, 4) ycraHoBHTE Auadparmy, 5) onpenenuth paccrosiHUe
Ji0 06beKTa CheMKH MyTeM H3MepeHHs WIH BU3YalbHO H HABECTH
OOBEKTHB Ha PEe3KOCTh, COBMELLdsl IUKaAy paccTosiHuii (MOBO:
potoM 00BeKTHBA) C HMEIONLHMCS Ha 3aTBOPE MHIEKCOM (yKa-
aarenem), 6) Habm0fas B BUAOHCKATEIb 34 MOJOAKEHHEM CHH-
MaeMoro 00beKTa, HaaTh Ha CIYCKOBOH PHIYAT H MPOH3BECTH
CBEMKY, 7) HaXKaTb W OTNYCTHTh KHONKY CUETUHKA H TIaB-
HEIM BPAilleHHEM TOJOBKH MEPeMOTKH [0 ymnopa IMepeMoTaTh
IIIeHKY.

IIpn mepemoTKe NMIeHKH FOJOBKY MEPEMOTKH C/IELyeT Bpa-
mark octopoxHo. IlpH TopOnaMBOH H HEpaBHOMEPHOMH Irepe-
MOTKE MOXKHO NOpBaTh nepdopaluio MJIEHKH W HApYIIHTh pa-
60Ty cuerunKa. :

Hoarotorka K cbemKke CKJIaAHBIX oToanmapatos: 1) Ha-
Karb HAa KHOMKY 3aMKa H OTKDHITH annapar, 2) BBABHHYTbH
Bllepe]] 0OBbEKTHBHYIO CTOHKY /10 yIopa, ecin OHa He yCTaHaB-
JHBaeTCst aBToMaTHYeckKH (doroannapatel «Potokop» u «Mo-
MEHT»), 3) NPH CheMKe CO IITAaTHBA YKPENUTh annapar mTaTHB-
HBIM BHHTOM, 4) nonbL3ysick BHIOHCKATejNeM (MM MAaTOBBIM
CTexsioM — y annapara «PoTokop»), CKOMIOHOBAThH CHHMAEMBIH
KaJp W IIPOH3BECTH HABOAKY Ha Pe3KoCTh (M0 AajIbHOMEpY,
LIKaJe pacCTOSHUA HJIH MaToBOMY CTEKNy), 5) B cayuae Heol-
XOAUMOCTH HalleTh A4 06BeKTUB CBeTopHILTP, 6) yCTAaHOBHTL
Auadparmy na o6bextuse®, 7) yCTaHOBHTH TPeOYEeMYyIO BhIIEPHK-
Ky, 8) 3apectu 3arBop (doToannaparsi «Mocksa», «<Moment),
9) nabmopas B BH3HD, POU3BECTH CHEMKY. '

DOTOANIMAPAT ,MOMEHT*

3apanKa u NOPAJOK NOJYYeHHs! TOTOBOTO CHUMKA. 3apsjKa
annapara npoHsBOAHTCHA HA CBETY (He oueHb sipKoM) Ges mpH-
MEHEHHA Kaccer.

OcBo6o1HB POTOKOMIIEKT OT YIAKOBKH H TOJIOKHB aNnapar
'Ha CTOJI /1M HA KOJICHH 3ajlHeli KPBILKON KBEPXY, HY#KHO NOJ-
HATb OTKH/HOH HOXK JJ1Sl OTPLIBA 3aCHATOrO HETATHBA H, HAMH-~
Masi Ha KHONKY, pPacnio/lOKeHHyio Ha GOKOBO# CTeHKe KopIyca,

* Tlpn naBojke ma peskocTb MO MATOBOMY CTeKay amadparma ycra-
HABIMBAECTCS NOCAE HABOJKH.

PACKPHITH OCHOBHYIO (HapyXHYi0) H BHYTPEHHIOIO KDPhLIIIKH.
OTKJIEHB KOHEI! 3alULHTHOH JeHThl (POTOKOMIIIEKTA, BCTABUTE B
3aKHUM KPOHIUTEHHA KAaTYILIKy C HEraTHBHOM Oymaroil H mome-

a

Puc. 80. 3apsaaxa _ctoroannapata  Pue. 81. ®oroannapar «<MomenTs,
«MomeHnT» TMonyyeHHe TrOTOBOTO CHHMEKA

CTHTh PYJIOH C NMO3HTHBHOH GyMaroii B THe3Jo Kopnyca anna-
para (puc. 80,a). 3areM ciellyer 3akpuiTh BHYTPEHHIOW KPHIIKY
(puc. 80,6), nopepHyTh 3aUlUTHYI0 Gymary BOKDYT DOJIHKa H,
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~ HATAHYB ee (mprAepxuBag NmPH 3TOM PYJOH € NO3HTHBHOI
GyMaroit), 3aKpeITh Ha 3alLENKY HAPYKHYIO KPbIIKY.

: Jas NOATOTOBKH annapara K chemke HE00X OZHMO BLITAHYTh
Oymaxuyio Jnenty (puc. 80,8) 10 mosiIeHuS HagnucH «CHu-
MOKBI», TIPHKATL 10 KOHLA OTKHAHOH HOXK H 060pPBAaTh 06 €ro
Kpau BICTynawoulyio 6ymary. Packpritie annapara (Chemoy-
HOMl YaCTH) NPOH3BOANTCS HAXKHMOM HA KHOIIKY, HAXOJSLL rfocs
BNIEPEAH KOpIyca mofl Tabnuukof «Moments. f(apema cyoéh-
EKTHBHOH CTOHKOH BhIIBHraercs BPYYHYIO 10 CUENJIEHHS e
pBIYaroM (OKYCHPOBKH. i
HoﬁﬂcigMII:?dﬂqueeﬁHHH TOTOBOTO (POTOCHMMKA NOCTIE TPOH3BE/LEH-

eTcst
! ogym‘mb eg (p¥1 3 81?;)}.“@ Ha KHOIKY (pHKCaTOpa Jo 0TKa3a
areM Heo0XOZHMO MNOXHS - %
PYKOii 3a cepenuny BeicT iaigbnojkmmﬂ L iy
Dy YNAIOWHH- KOHell GyMaru, BbITAHYTH
éa almapara 10 aBTOMAaTHYECKOH 3ajepxku (puc. 81 6).
4 UEJIbI0 OOECHeueHHsi XOPOUIEr0 KAYecTBAa CHHMKA pe'xo-

HAYETCS BRITATHBATL GyMary u3 annapara paBHOMEpHO, [io-
CTaTOUHO GLICTPO H Ge3 IepeKocos. Heo6xonumoe Bpems KOH-
;r};tg(; a(&ggf}l;ﬂe}iﬂﬂ H (pUKCHPOBAHHSI) HCYHCASIOT C MOMEHTA

B
§ BHM ;{:{K'ef‘nﬂ nenTsl. IlpogomkurensHocts nposiB-
@110 HCTEUCHHH BPEMEHH NPOSIB/IEHUST HYIKHO OTKPBITh JBEpLLY
s(a)gy;;mon Kpuiky (puc. 81,6) u, 3axparus Oymary sa opaJib-
TBEPCTHE, AKKYPATHO OTOPBATh TOTOBBI CHHMOK OT
JIEHTBI, MOXHHMAS €I0 BAOJb BEIPYGOK HA Kpasx.
BaKmoyHTeNbHOI onepaiueli ABNAETCS 3aKperIeHHe H306-
PEHECHNS CHENHATBHLIM CTAOH/IH3HDYIOULHM PacTBOpoM, KOTO-
PbIi HAHOCHTCS HA JIHIIEBYIO CTOPOHY OTNEYATKA C [OMOMIb
TaMIIoHa, MMEIOLErocs: B (hOTOKOMILIEKTE. g

NIPOBEPKA AINAPATYPBEI

v L

cneilne;;::é{fg Egggepxa Goroannaparyper TpeGyer maamuus

i ISMEPHTEJLHOTO HHCTPYMEHTa H  mpPHGOPOB.

il bCKOH TNpaKTHKe MOXKHO INPOH3BECTH TOJNBLKO Ya-
HYI0, TIPHOTH3HTENBHYIO NMPOBEPKY paGoThl OTAEJNbHBIX

Y3/I0B 1 MeXaHH3MOB annapara.

\

*
o n%nﬁ?[};ﬁgg;a hl[ié{ﬂ;;{ahlﬂaeMOM B Kgxmuﬁ NaKeT (POTOKOMIIeKTa, fa-
a3aHHA 0 BHIOOpPe 3IKCMO3HIH
YCI0BUE ocBemenus n mpo, e s iy
OJKATENBHOCTH IIpolecca n
CHMOCTH OT TeMneparypsl Bosayxa. g G o

- MUDBI IOJI3KHBI OBITH OJIHHAKOBO

TMposepka ycTanoBku (jocTHPOBKa) OOGBEKTHBA CBHEMKOM
(hotoanmapatet «3opkuit», «®3IA», «3opkuit-3», «Knee»,
«3ennT»). Annapar NpoyHO YKPEMASAIOT HA CTOME WK Ha
YCTOHYMBOM LITATHBE H HA TPEX PAa3HBIX PACCTOSTHUAX OT HEro,
KaK yKaszaHo Ha puC. 82, yCTaHaB/IHBAlOT TPH OJAHHAKOBHIE
«MEpBI» (HANpUMED, Ta3eTHHIE 3arOJIOBKH MM JIUCTH GyMaru
C UeTKHMH JIHHHAMH PasiHYHOH TOJUIHHL). Paccrosnue Mexay
KPafiHUMH MHDAMHA JOJIKHO COOTBETCTBOBATH I/1yOHHE PE3KOCTH
oO0nerTuBa*,

Ha cxeme (puc. 82) mokasama yCTaHOBKa (poToamnapara
«30opKuii» ¢ 06beKTHBOM f=050, HMEIOHM CBETOCHAY 11305,
B janHOM cayuae paccTosHMe 3ajiHefl CTEHKH annapara 1o
cpemHeii Mupbl JomkHO cooTserctBoBats 1,25-40,003 m=
=1,253 » (em. ctp. 38). CremMka NPOM3BOLHTCA C HOMHOCTBIO

o - 1 1
OTKpHITOH JAuadparMoit W BHLIACPKKOH He 6onee = — == CeK.
Haxarue Ha CNyCKOBYIO KHOI- b I
Ky Heo0XO0JHMO NPOH3BECTH C S D
MOMOIIBI0 THOKOTO TPOCHKA. —"'—-———”-l—

[TonyueHHslii HEraTHB pac- ;| : SN
CMATPHBAIOT B CWIBHYIO JyIy. i i L
Ips npaBuIbHOH YCTAHOBKE | ket il

: i 1.323m —,

o0beKTHBA B amnapare BCe TPH

Puc. 82. Cxema ycranoekH (oto-
anmapara A1a NpoBepKH HOCTHPOB=

peskumi. Ecan Ha Heratuse
KM 00BEeKTHBA CHEMKOMH

peskuM GyJeT TOJbKO H300pa-
JKenue nepegHel Mupsl, a cpef-
HAS W 3aHAA MHPH GYAyT Hepe3KHMH, OOBeKTHB CIHIIKOM
yJlaes oT TUIOCKOCTH MileHKH. Haobopor, eciin pe3sKod nosyuu-
71aCh TOAbKO 3aIHASA MHPA, 4 CPeHss H NePe/Hsst HePe3KH, 00b-
eKTHB CJHIIKOM NpubauKeH K mieHke. 1IpoBepry yCTaHOBKH
06beKTHBA HA GECKOHEYHOCTh TPOU3BOAAT PoTOrpapupoBanuem
NPEIIMETOB C YeTKHMH KOHTYDaMH, yAa/leHHbIMH HA PACCTOAHNH
150—200 x. pu ¢ororpaduporannt OUeHb YIalAeHHbIX Npej-
METOB HX KOHTYPHI HAa HEraTHBE MOTYT MOJYYaThCA HEPE3KHMH
Jaxe IPH NPaBHILHOI IOCTHPOBKE 0GBEKTHBA (BIIHs HHE TYMaHa,
AbMKH # 11p.). [Ipi npoBepke npaBHALHOCTH PA3OHBKH IIKAJILI
paccTOsHHIl MOXHO NPOH3BECTH AHANOT HIHBIE CHEMKHU M C PAjlia

JIpYTHX JAUCTAHIHH.

* Ca. paspen «Ontuka» (c7p. 152) n «Kparkuit ¢ororpaduueckmit
crpaBounnK», «Mekycersos, u3f. 2, 1953 (rabauusl rayOHuHBl Pe3KOCTH,
P ¥y

crp. 224).
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Hposepky najbHOMEpPA MPOU3BOJAT CPABHEHHEM MOKa3aHHI
IIKAJEL C ASHCTBUTE/ILHLIM PACCTOHHEM J0 npenmera. {Boexue
H300PaXKEHHA MO BEPTHKA/NH NOKA3LIBAET, YTO JAJLHOMED He-
HCTPABeH.

PaGoty 3aTBopa MOXKHO NPOBEPHTb CHEMKOH POBHO OCBe-
HeHHOH MATOBOI CePOii NOBEPXHOCTH, CYIs 10 PABHOMEPHOCTH
pacnpeieleHus IUIOTHOCTH MO Moo Kajpa *,

Onpenennts NPaBuILHOCTh NPOLOIKHTENBHOCTH BEIEPIKKN
H CTEeMeHb [aBaeMbiX 34TBOPOM HCKAXKEHHH MOMKHO, TOJNLKO
TOJIb3YSICh CTeHAJbHEIME NPHGOpaMHL. '

Iposepka oroannaparos «3opkuii» u «PI/» Ha ceerone-

npoxuuaemocts. Ilpu npoBepke anmapata ¢ Uenbi0 TOYHOrO
ONMPENENCHHST MPHYHHBI 3aCBETKH TMJEHKH (IPOKON WITOPKH,
OOpBIB JIEHTOYKH H T. 1.) COGMONAIOT CEAYIOUIHE TPaBUAA;
1) sapsixkaior naieHKY B annapar, Kax o6bIYHO [/ 1POH3BOACTBA
CBEMKH, 2) B3BOAAT W CNYCKAIOT 34TBOP ABA-TPH pa3a (uTobLI
NEPEMOTATh 3ACBEUCHHYIO NMPH 3apsi/iKe NIeHKY); BHOBb B3BO-
AAT 3aTBOP M yCTaHABIHBAIOT BLIAEPKKY B («oT pyku»), 4) cuu-
MAiOT KpHILUKY € O0BeKTHBA, yCTAHABJHBAIOT €ro B paGouee
NONOKEHHE H MOTHOCTBIO OTKPLIBAIOT AHApParmy, 5) BeIHOCAT
anmapar npi B3BeJ € H HOM 3arBOPE Ha HHTEHCHBHLIH
cBeT Ha 3—5 MuH., 6) BHOCAT anmnapar B NOJHOCTHIO 3aTEMHEHHOe
nomenienne (poronaboparopuio) H OCTOPOKHO BLIBEPTHIBAIOT
00BeKTHB, 7) B3AB annapar B J€BYIQ. PYKY, OTKPBIBAIOT IITOPKH
3arBopa (Ha)XKHMas Ha CNYCKOBYIO KHOMKY), OCTOPOKHO MAT-
KHM KapaHZamom oGBOAAT KOHTYD KaAPOBOrO OKHA HA MJIEHKe
H B CepeiHHe KaJpa CTABAT €IHHHLY WJIH KPECT, Moc/iIe yero
OTMYCKAIOT KHOMKY H HECKOJILKO Pas B3BONAT M CIYCKAIOT 3aT-
BOp, 8) BTODHYHO, 3aMETHB NOJOMKEHHE TJICHKH B anmnapare,
YCTAaHABIHBAIOT OGBEKTHB HA MECTO H CHOBA NMOJBEPTaioT anmna-
PaT BO3/IEHCTBHIO HA HEro CBeTa, YHKE NMPH CI Y L € H H O M
3aTBOpe, 4TOOL! NPOBEPHTL BT O P Y 10 LITOPKY.

TTocne nposBKH NVICHKH, B CTyYae BbiABHBIISHCS 3aCBeTKH,
CPaBHHBAs NO/OXEHHE [VIEHKH B annapare B MOMEHT HCIBITA-
HUH, JIETKO OMPE/eTHTE MECTOHAX O IeHHE [IPOKOJA INTOPKH HIH
KaKoii-1u60 IpyToll HEHCNPABHOCTH, HMeloNLefics B anmnapare.

Bo Bpemst ucnuitanuii Bo usGexanne MPOXKora IITOPOK CoJi-
HEUHBIMH JIyyaMH HH B KOEM Cly4ae Helb3sl MOBOPAYHUBATEH
annapar o0bLEKTHBOM K COJHILY.

= t

@otorpadupoBanHe Cle/yer NPOH3BOIHTH ANHHHOQOKYCHBIM 06BheK-
THBOM. Ilpn cororpadmposauiu KOPOTKOMOKYCHBIM OGheKTHBOM HepaB-
HOMEDHOCTH OCBEMIEHHOCTH TONA KAjpa OT Heitpa K KpasmM MozeT ObITh
BeidBana He paGotofi 3aTBOpa, a OGBEKTHBOM,
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YCTPAHEHHE HEHCNPABHOCTEM
$®OTOAIIAPATA

Xopouo OTperyJupoBanibli H oTpiocTHpoBaHHEi (oTo-
annapar npH aKKypaTHOM OGPalleHHH C HHM 0K eH Eaﬁm‘am
B TeyeHHe JIHTENbLHOro BpeMeHH, He TPeOys HHKaKOH Jomoi-
HUTebHOI PEryJUPOBKH, MOATAKKH BHHTOB U 1D.

Yerpanenue HEMCIPaBHOCTEH B ¢doToannapare, Kak H BO
BCAKOM JAPYTOM TOYHOM H. CIOKHOM npuGope, NpPOU3BOIAUTL B
JIOGUTENBCKHX YCAOBHSAX MPAKTHYECKH IMOUTH HEBO3MOMKHO.
Iatb KaKue-1H60 PeKOMEHAAHU 1 PEUENThl TAKKE HPESBLITAN-
HO 3aTPY]HHTE]bHO, TAK Kak B (oroammaparax MOLyT GBITh
caMble pa3Hoo6pasHbie HEHCIPABHOCTH. 3

Tlnst TOrO YTOGHl MPOM3BECTH KBAIH(HIHPOBAHHBIH PEMOHT

u peryampoBKy (oroannapara, MOMHMO OCHOBATCIBHBIX
sHaHui MarTepualbHOH YacTH annapara HEOOXOHMEl CJI0K -
Hoe MexaHuyeckoe 00OpYyAOBAHHE M H3MEDHTEIbHLIC IpH-
60pHol. i :
O6HIYHO TONKTKHA (oTomo6uTeNeil yCTPAHUTE Ty HIH HHYIO
HEe3HAUMTE/NbHYIO HEHCIPABHOCTh BbI3BIBAIOT MOJOMKY JAPYTHX
jeraneii, BOCCTAHOBJIEHHE KOTOPBIX MOAHAC OblBaeT HENMOCHJIbHO
na3Ke XOpOIIO OCHAILEHHbIM MaCTEpPCKHM.

OCTaHOBUMCS JIMIIL HA HEKOTOPBIX HE3HAUHTENbHBIX Jedex-
TaX annaparoB, YCTPaHeHHe KOTOPEIX MOXHO PCKOMEHAOBATE
JoGuTeNM, 3HAKOMbBIM C PETY/IHPOBKOH H COOPKOi TOUHBIX

6OpOB.
npuﬂegaanomepﬂoc'rb nogaud mJaeHku. B ¢0ToapnapaTax
3opkuii» n «DI]I» HaGeranue CHUMKA OAHH HA APYFOH HIH IO
Bl OTKA3 MEXaHH3MA B MEePeMOTKE MOKET MPOU3OHTH B CIy-
yae HEJOCTATOUHO TYTOil NOCaJAKH MPHEMHOH KaTylIKH Ha 0a-
pa6GaH (pPHKIHOHA WJH B cayuae oca1a6neHus npyKHHbl PPHK-
uuona (cMm. puc. 36). '

Ilas ycTpaHeHHs 3TOHl HEUCHPABHOCTH HEe00X0IHMO OT-
KPHITh HIKHIOIO KPBIUIKY annapara, OCTOPOXKHO OTBEpHYTg B
neBylo cTOpOHY (acoHHylo rauky, CHATh C ocu Gapaban o H
HECKO/JIbKO OTOFHYTh Jdanku 7. OTrubKa JIanok peryjinpyerci
TakuM 06pasoM, 4TOGbI NpHeMHAs KaTyllka Hajesanach Ha
GapaGaH I0CTATOUHO TYro. 3aTeM NPOBEPSIIOT NOCA/KY KaTyUKH
Ha GapaGaH W paGoTy NPYXHHBL 6. I1pu cBOGOHOM BpaULEHHH
6apabaBa 5 Ha OCH NPYXKHHY 6 HeCKOJbKO pacTaArHBaiOT HIH
3amensoT Horoil. COopka ysjaa npousBOAUTCA B obpaTHOM NO-
pfjiKe: CHaya/a HaJleBaeTcs Ha oCh Hapa6aH 5, IOTOM CTa/lbHas
wai6a, npyxu#a 6 n Qaconnas raika.

85




'7% -

TMoawsiocTuposka panasHomepa «30pkHii» u «DI]]», Bepru-
KanpHOE JIBOeHHe H300pasKeHusi B AajbHOMEPEe YCTpaHsercs
‘C/EAYIOmEM 00pa3oM: OTBEPHYB JEKOPATHBHOE KOJBIO JEBOTO
OKHa JanbHOMepa / (puc. 83), He3HAUHTENbHBLIMH NMOBOPOTaMH
ONTHYECKOrO KAHHA ROOHBAIOTCS YCTPaHeHus ABoeHus. Otep-
THIBATh KOJILILO OKHA 1a/1bHOME Pa HA/l0 OYE€Hb OCTOPOXKHO, JyY-
L€ BCero NpH MOMOULH KYCKa JIMCTOBOH Pe3HHHL. g

B ONpaBe KJIWHA HMEIOTCH WIJHLE, B KOTOPHIE BCTABJIAETCS
CNenHanbHbIH KMOUHK (B KpaiiHeM clyyae TOHKHH THHLET).

Prc. 83. Jdanbnomep doroannapata
«3opkuil»:
1 — nexopaTHBEHOE Koabuo, 2 0
, 2 — onruye.
CKHH KJHH, 8 — BHHT, sSakpLiBaouii pe-
TYJHPOBOYHOE OTBEPCTHE AANBHOMEDa

Pyc, 84, Puigar npusmsl maib HO-
Mepa Qoroannapara «3opkuiis
L]

Hecosnanenne noxazanmuii JaJIbHOMEpPA CO IIKAJNOH MOMKHO
TONBITATECS YCTPAHHTL MOBOPOTOM PEryJHPOBOYHOTO BHHTA [
(puc. 84), naxonsuerocs Ha ppiyare sepkana, AJisi 3Toro HeoG-
XOAMMO OTBEePHYTb BHHT J (pHC.83), BCTABHTHL B OTBEPCTHE TOH-
KY10 YacoByto orBepTKy (1—1,2 mm) u, HAUlynaB UKl BuHTA
HE3HAYHTENbHO [I0BOPAYHBATL €ro, J0OHBAasCh cosmemeﬂus;

: H300paKenns.

Ecau perynuposounwii uut 1 (pnc. 84) ne IIOBEPTHIBALTCA
(570 MOKer GuTh B Ciyuae CHJLHON 3aTSIKKH BHHTA 2), 10
NOABIOCTHPOBKY NPOH3BOAHTL HE PEKOMEHAyercs Bo u3bemxa-

- HHE [OJOMKH BuHTA 1.

b

PA3DE AN N

AJIEMEHTAPHAS ¢OTOOITUKA

$OTOTPAGUYECKUA OB BEKTUB
U OBPA30BAHUE M30BPAYEHHSA

OGBexkTHB (oToannapata SB/ISETCS CaMoil BaKHOH e€ro

YacTLIO.

[lpu nomomy 0GBEKTHBA HA CBETOYYBCTBHTE/IbHOM Mare-
puane o6pasdyercsi u306paKeHHE CHHMAEMbX MPEIMETOB.
Macita6 3Toro Hs3oOpaKeHHd W YETKOCTh ero 3aBucAT OT
CBOJNCTB H KauecTB 0OBEKTHBA.

D oT00GBEKTHB MNPEICTaBAsieT COG0H coGHpATEIbHYIO LeH-
TPHPOBAHHYIO ONTHYECKYIO CHCTEMYy, T. €. TaKyio CHCTEMY,
B KOTOpOi LEHTPHl BCEX COCTABJAIOUNX €e JIHH3 JIeXaT Ha

onHoil MPAMON JIMHAH M KOTOpas NpeioMasieT Majaiolixe. Ha

Hee JyYH B HAMPABJEHHH K LEHTPY, T. €. «coGHpaeT» Hx.

Boobpaxaemast npaMas JUHAS, COEAMHSAIONIAs LEHTPLI JIHH3
06bEKTHRA, HA3BIBAETCA O MTH Y € C KO il 0 C b 10 0GbEKTHBA.

B npunuune o6beKTHB paboTaer, kKaK OOLIKHOBEHHAs IO-
JIOKMTENbHAsA JIHH34.

O6paszoBanne H30GPaKEHHs MpPH MOMOIH OGhEKTHBA MO-
Ka3aHO CXeMAaTHUECKH Ha pHc. 85.

Kaxnas Touka ocemensoro mpeamera AB orGpaceiBaer
BO BCE CTOPOHBI CBETOBBbIE JyuH. Yactb 3THX JyueHd B BUIE
pacxXojisilHXCA KOHYCOOGPa3HLIX NMYYKOB MOMajaer Ha nepei-
HIOK0 TOBEPXHOCTh OObekTHBA (HAM Junasl). Kamabiil Taxoif

' NYYOK, NPE&IOMHBIIHCH, OKasbIBAe€TCsl BHYTPH q)oroannapara

nyukoM CXofsmuMcs. B Touke CXOMACHUS obpasyerca
u300paKeHHe TOH TOUKH, M3 KOTOPOH 9TH JYYH HCXOAAT.
Hso6paskenusi BCeX OTAE/IBHBIX TOYEK MPEJMeTa B COBOKYII-
HOCTH H COCTaBJSIOT H300paKeHHe npeiMera B LEJ0M.

M3 pucyHka siCHO H TO, No4YeMy M306paKenHe nonyuaercs
nepeBepHy ThiM.

Mecto n pasMep u306paKeHHs 3aBUCAT OT MpPeOMIAIOMLei]
¢nocoGHOCTH JIHH3B!, T. €. OT TOr0, HACKONbKO CHJIbHO OTK/IO-
HYeT JHH3a Najalollie Ha Hee Jy4H OT HX [epBOHAYAJNbHOIO
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pampagnedna. Yem Gonome Gyaer npenomnsionias crnoco6-
HOCTH JINH3LI, TeM O/HMKE K JIHH3E Dacno/ioMKarcs BeplIHHBI
nydkoB A, u B, Tem MeHblle GyAeT pACCTOSHHE MEXIY
HHMH H, CJ/I€10BAaTeNbHO, H300paxeHue npeamera Gyler Tem
GIIKe K JIHH3E U MeJibye, :

ITpenomnsiomas cnocoGHOCTL JHH3E, B CBOIO ouepens,
3aBHCHT OT JABYX (DAKTOPOB: a) OT KPHBH3HBI IOBEPXHOCTEL

Puc. 85. OGpasoBamie H300p@KEHHA OOGBEKTHBOM

JuH3b, 6) OT npenomasouleli CnOCOGHOCTH CTEeKJAa, H3 KOTO-
poro cjenaHa JiHH3a.

Mecro u3obpaxkeHust W €ro pasmep 34BHCAT TAKKE H OT
VAaJEeHHOCTH MpenMera.

Ecau npenver AB mnocreneHHo yAaasTh 0T O0BEKTHBA,
TO ero uzobpaxenue A B, 6yner npuGAMKATECH K 00LEKTHBY
H yMeHbliatecss B pasmepe. I[lnockocts mnpeimera AB u
I/IOCKOCTE M300paxkenus A, B, Ha3plBalOTCA € O M P 5 X € H-
HBIMH NJAOCKOCTS MH, TAK KaK KaXKIOMY [0/10XKEHHIO
AB cooTBetcTByer Bhionue onpeeneHtoe nonoxenne A B, .
Buauane nsmenenue mecta H pasmepa H300PaXKEHUAA NIPOHCXO-
AHT OLICTPO, 3aTeéM BCE ME[JICHHEE U MEJJIEHHEe, B KOHIE
KOHIIOB M300pa<eHHe 3afiMeT HeKOTOPOe MOCTOSHHOE MOI0MKe-
HHE W Goablle NPHONHKATLCA K O0BEKTHBY He GyHer.

IlnockocTs H3oGpay<eHnst B 5TOM ciyuae HasbiBaercss ¢ o-
KalbHOHNJNOCKOCTbIO, @ TOYKA NEpeceyeHust Toi
TJIOCKOCTH C ONTHYECKOH OCbl0 — TOYKOH (GoKyca
o0beKkTupa.

Ha ;ﬁac. 86 nmokasan xoj ayuedi B 3ToM ciyuae. Bmecto
npeamera AB bl B3snu o6bekT CD, KOTOpbIi BO MHOrO pas
Gonbme, yeM AB. Cam oobekt CD Ha PHCYHKE He MOoKa3aH,
TAK KaK OH HAXOLHTCS ‘O4YeHb JlaJAeKo (Kak roBopaT, B 6ecko-
HEUHOCTH), @ COOTBETCTBYIOMHMMH GyKBaMH OGOSHAYEHBI MyuKH
Jy4qei, HCXOAAULHE OT ero KpaiHux Touek. Byksoit F 0603na-
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‘"weH Ny4oK Jyuefl, HCXOAAULHI OT TOYKH 00BEKTa, Jnexkamedl Ha
‘ontHuecKol ocu oObekTuBa. (Ilyuku gyueit, uCXojsulue H3
' GeckoHeuHO YAANCHHBIX TOYEK, MOXKHO CUHTaTh MyuyKaMu mna-
paslaebHEIMH. )
 TMonomxenue (oKaNbHOH NJAOCKOCTH M TOUKH (hokyca AMA
Kax10r0 06beKTHBA cTporo mocroanHoe. Paccrostue or HeHT-
| pasibHOIl TOUKH MOC/HEHeH MOBePXHOCTH 3ajHei JHH3b 00beK-
LTuBa 10 TOYKH (hoKyca HaswBaercs 3aJ HHM OTpes-
K 0M O0OBEKTHUBA.
. Bennumna 3ajHero
Tpe3ka 3aBHCHT OT KOH-
" erpykuun ofbexkruBa. s
| OITHYECKOH XapakTepHc-
" THKH OOBLEKTHBA, T. €. JJif
| XapakTepUCTUKH ero mpe-
| omistionieft cocoGHOCTH,
" [0JIb3YHOTCST HE BeJIHYHHOMH
‘gajiHero OTpesKa,a BeJiuyH-
" Holi (DOKYCHOTO paccTosi-
~ Huf.
' ®dokycHOE pac-
CTOSTHHE OTCUNTHIBAET-
" s TaK:Ke [0 ONTHYECKOH
o Touk# okyca, HO d
‘?‘I(éuoﬁ 3ajHel (bnmjl(am, a OT HEKOTOpOi BooOpakaeMoH TOUKH,
| 10/I0}KCHHE - KOTOPOH TOXKE CTPOro [OCTOSHHOE B KaxK/AOM

* Dprannag mm&

Puc. 86. O6pazopanne usoGpamenust
npemerTa, Jexantero B GeCKOHETHOCTH:

D,C, — dhokanbHas mAOCKOCTh; Fy— TOUKA
dokyca

e

S

&
Puc. 87. ®okycHOoe paccTodHHe M 3aHHH OTpe30K oGbeKTHBA:

F,— Touka ¢okyca, H, — 3afgad rJaBHad TouKa, §, — 3agHHi  OTPEe30K
00'BeKTHBA, f — GOKYCHO® PacCTOSHUe 0OBEKTHBA

obbeKTHRE (XOTA OHA M BooGpa)kaemas). JTa TOUKA Has3bBaer-
ci3ajfjHeliraiaBsHoOl Touk Ol obvekrusa (puc. 87).
; DoxycHOe paccTosiHHE OOBEKTHBA S8aBHCHT HCKIIOYH-
. TeJbHO OT €ero npesomisiouieli cnocoGHOCTH, T. €. OT €ro
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ONTHUYECKONX CHJIH; ueM Goablie ONTHYECKAs CHJA
ofbeKkTuBa, TeM Kopoue ero (OKycHoe pacCTOosHHe, MW Ha-
060poT. 3aBHCHMOCTH e MeXAY (OKYCHHIM DPacCTOSHHEM
M 3aJHUM OTPE3KOM o0bekTHBa Her (pHc. 88).

Onruueckas cuia 06LIYHO HCUHCAAETCA B T HON TP H 4 X,
XOTSl MOMKHO €e XapaKTepH30BaThb H HEMOCPEACTBEHHO BeJH-
YHHOH (DOKYCHOTO PACCTOSIHHA.

3a efHHUIy NPHHAMAETCS ONTHUECKAs CHJA JIMHA3BI, HMEIo-
mefl QokycHoe paccrosiune, pasHoe 1 it

| [peJIOM/IEHHS! B TOYKH, a C/EL0BATENbHO, H300paKeHue npes-
- mera He oGpasyerca (puc. 89).
- Hepo3moxXHOCTE NMOAYYHTh H300pa}KeHHE HpeaMeTa HacTy-
" [aeT B TOT MOMEHT, KOT/a NpeIMeT LOCTHIHET HeKOTOpOH ompe-
 JlesieHHO# VIOCKOCTH, HasbiBaeMoii mepenHe il poK a b-
" HOH MAOCKOCT b 10. Ilonoxkenne sToii MIOCKOCTH B Kax-
. JioM O0BEKTHBE TaKxKe MocTosHHO. Touka nepeceueHus mnepep-
~ Heii (hoKa/bHOI MIOCKOCTH C ONTHUECKOH OCbl0 OOBEKTHBA Ha-
. S8BaETCA TOUKOH mepe-
~aHero dokyca o0bek-
. THBA.
9 Paccrosinue ot TOUKH nepej-
. Hero (pokyca 0 LEHTPaAbHOI
. TOUKH TNepefiHell MOBEPXHOCTH
~ 1epBOH JHH3H 00LEKTHBA Ha-
. 3piBaeTcd NepejHHM OT-
7o y S pe3zxoM OoO0BeKTHBA
. Ecnu or ToukH nepeiHero
. (hoxyca OTJIOKHTH IO OIITHYEC-
. KOif OCH B HAampaB/ieHHu K 06b- Puc. 89. Ilpenmer muaxopuTcs 8
| EKTHBY BE&JHYHHY (pOKyCHOFO ¢oxanbHOR MIOCKOCTH; H300p axe-
* paccrosHus, TO OyAeT HaiifeHa HHe He ofpasyetcs
. mepenHssi TaAaBHA4
T OYKa ofpekTHBA (KOTOpas, Tak K€ Kak H 3ajHss TJaBHaf
| TOYKa, sIBJIsIeTCs BooOparkaemoi).

BoofpaxaeMble MI0CKOCTH, NMPOXOAALLIHE Yepe3 IepeIHIOn
W 3aJHI0I0 TJIABHBIE TOYKH MEePNeHJHKYISIPHO ONTHUECKOH OCH,
Ha3blBAlOTCA TJABHBIMH MNJOCKOCTSH MH o00BEK-
THBA. ; ;

Ha puc. 90 mokasaHb! TOCTOSHHBIE TOUKH H IVIOCKOCTH
00BEKTHRA. )

PacrosiokeHHe NOCTOSHHBIX TOYEK M MJI0CKOCTeH O0beK-
THBA OBIBAET H HHLIM, YeM TO, U4TO MokazaHo Ha puc. 90.

Tak, nHanpumep, B TeneoOBeKTHBAX TIJAaBHBIE MJIOCKOCTH
OKA3bIBAIOTCA BBIHECEHHBIMH BMEpej, B CTOPOHY MPEIMETOB
(puc. 91), BcaeacTBHE uero (OKYCHOE paccrosHHe OoObEKTHBA
3HAUHTEILHO GOJIBIIE €ro 3aJHero OTpeska *, :

e f ——

b

Puc. 88. 3amucumocts (OKYCHOTO pAaccTOAHHS OT
ONTHYECKON CHAB OGBLEKTHBA:

A — 3TH OGBLEKTHBLI HMEIOT OJHHAKOBYIO ONTHUECKYID CHJY

(T. e. pawoT H3oGpaxceHHss, OAHHAKOBHE no wMacmrtady); do-

KYCHBIE DACCTOAHHA OOBEKTHBOB OJHHAKOBH, XOTA 3alHHe

OTPe3KH HX pasnuuubl, 5 — 5TH O6LEKTHBLI HMEIOT PasHYIO

ONTHYECKYIO CHAY (T, €, Nal0T H306paMesns pasHble MO Macil-

Taby); (OKycHble paccTOAHHS OGBEKTHBOB pas/IHMHEl, XOTH
SaJHHEe OTPEBKH HX OfHHAKOBLI

Hanpumep, ecnd o6bexTHB uMeeT (HOKYCHOE pPacCTOSTHHE
50 mm, To onrnueckast cuia ero papHa 1000 ma : 50 mm=
=20 puontpuam. (PoxycHoe paccrosuue B 20 pa3 MeHbure
Merpa, ciejoBaTelibHO, onTHYeckas cuma B 20 pas Goublie,
ueM | guonTpwus.)

Tenepn Bepuemcst K puc. 85 u mpeacraBum ceGe, uTo
npeamer AB nocremenHo npubamkaercs K ofwvexTuBy. Ero
usobpaskenne A B, TIpH 5TOM HENPEPLIBHO yBEJIHYHBAETCH
B CBOEM pasMepe M yAansercs OT 00beKTHBA. 3TO H3MEHEHHe
NPOMCXOAHT Bce ObicTpee u OwbicTpee. [lywku aydeir, mnocel-

JlaeMble TOUKaMH npeaMeta B o0beKTHB, CTAHOBATCA BCE LInpe
(/L MAN u /MBN HenpepelBHO YBEJHYHBAIOTCH), H HAKOHEIL
HACTYIUT TaKOH MOMEHT, KOrJa ONTHYEeCKas CHJIa 00beKTHBA
OKaKeTcs HeJOoCTATOYHOH, YToOBI CBECTH JIY4YH NYYKOB Hocjie

90

* TlpakTHKH YacTO HA3LIBAIOT Te1e00beKTHBOM JHoOoH ATHHHO(pOKYC-
ubli  0ObeKTHB. JT0 HeBepHO. TeseO0BEKTHBOM HA3BIBAETCS TAKOH 00D~
eKTHB, Y KOTOPOro TJiaBHEE TUIOCKOCTH BbiHeCeHbl Bmepex. OTHOeHHE
(OKYCHOTO PACCTOAHNHS K 3ajneMy OTPe3Ky B Teleofbeiiupe nasblBaeTcd
BEJHUHHOH TeleyBeluueHu .
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Hanvuie Bcero Brepes BHIHECEHDL! IMIABHEIC TUTOCKOCTH B Te-
N€0OBEKTHBAX 3€PKaIbHO-JIHH0BONG THNA, KaK, HampuMep,
B HAILAX OTEYECTBEHHBIX (poTooGhexTHBax «MTO» ¢ pokycHEIMH

[Teneiyes gmoms  @uRamug
Vﬂafﬂﬁﬂf Gt LIRS \
o SPIVGHL, i ./ s ;T 1.7 Sl S
| =4 5
S CEREGRCy S £ >
: ~
TTELERHRR 2ty Jadien o
TGEHICTTS Mmmﬂz{fﬁm
FH=HfF=F

Puc. 90. Tocrosnnbie ToMKH B MI0CKOCTH OGBEKTURA:

F — T1ouka mepenmsero doxryca, F
» Fy — Touka doxyca, H —
DEPENHAs rAaBnas Touka, H, — zafusis TIN1aBHAas '-roqxa,

I — dorycnoe paccrosnme, § HS; — nepearuit B 3agauil oT-
PESKH, M B M, — uenTpajsnume TOUKH nopepxHoCTeil Kpafi-
HHX JHH3

paccresuuamMu 500 n
MATHHIX Kamep.

B nekorophix o6vextupax, Hao60opoT, IIaBHEIE MIOCKOCTH

\

1000 mm, Bunyckaemux aas Manochop-

4.._..._.j’: 1

Puc. 91. Taasuble mnockocrn o6k~  Puc. 92. TnaBuwie miockoctH ofs-
€KTHBA BbiHeCEHB BHepe], eKTHBAa BLIHECEHH Hasaj

BLIHECEHbI Ha3ajl, B CTOPOHY H3obpaxkenns (puc. 92), Bcaen-
CTBHE YEro 3aJHHH OTPE30K nouy4aercss GoJiblue (OKYCHOro
paccroaHusa oOBeKTHBA.

92

Takast KOHCTPYKUHS NPHMEHSETC HHOTJA B KOPOTKO(DO-
YCHBIX OOBEKTHBAX JJISl 3€PKaNbHBEIX KaMep, TaK Kak IPH HOp-
anbHOM PACHOJIONKEHMH T[VIaBHEIX MJIOCKOCTER 3ajHUl OTpe-
| 30K OKazajca Gbl HACTOILKO KOPOTKHMM, YTO B MPOCTPAaHCTBE
 MeK1y OOBEKTHBOM M CBETOUYBCTBHTENBHBIM CI0EM YJOKHThL
MeXaHH3M C 3eprajgoM O6wi10 Obl TPYAHO.

Taxosa, nanpumep, KOHCTPyKius doToo6bekTHRa «<MHP- 15,
' OpelHa3HAUEHHOTO JJis MNDPHMEHEHUST B KAYeCTBE CMEHHOrQ
00BbeKTHBA B_MAJMO(GOPMATHLIX 3€PKaJbHBIX KaMepax «3eHHT».
 Haxonely B HEKOTOPHIX CIOMKHEIX OOBEKTHBAX I/1aBHbLIE

<

Puc. 93. I'nasuele miockocTH 00beKTHEA NepeMelelibl

1 Takas koHCTPYKIHS 00BEKTHBA MO3BOAAET YMEHBIIHT Pa3-

. MEepHl annapara, He YMeHbINasi NpH 3ToM (OKYCHOro paccros-

| HHst OGbeKTHBA.

- Ogpnako, kak H Bcerfa, OKYCHbIE PaccTOsiHHs (mepejuee

. H 3ajJHee) paBHbl MexJy co60f H OTCUHTHIBAIOTCS Kam/oe OT
CBOEH TI/1aBHOH IJIOCKOCTH.

UtoObl MOHATE, KAK B DPHHILHIE JOCTHLAETCA TO HAM HHOE
nepeMelenue NaBHelX MJI0CKOCTell B oOBEeKTHBAx, pasbepem
cayuail, NpHBENCHHBIH Ha puc. 91,— BhIHeCEHHE MJIOCKOCTH
. BIIepen.

ITycTs napanne/bHLI MyH0OK Jyuefi majaeT Ha NoJoKHTe b-
Hyio quH3y A u npenomasercs eio (puc. 94). Ha nytu npesnom-
JIEHHOTO CXOAALIErocst My4Yka IOMelleHa OTpHIaTe/ibHAs JIHH-
3a B, xotopasi OTK/OHSET Jy4YH, HO HE CTOJb CHJEBHO, YTOOH!
NYYOK CTaJ PACXOAAUIAMCH HJIH NapajJeNbHbIM, a JIHIIb Ha-
CTOJIBKO, 4TO TouKa okyca U3 F, rie ona Gbiia Obi, ecau Obl
OTPHLIATE/LHOM JIMH3BI He OLIIO, MepeMecTHTCA B HEKOTOPYIO
Touky I ..
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Ecnu Teneps NpopoaKuTh CXOAAIIHECH B Touke F, JyuH
I n I B 06paTHOM HanNpaBJeHHH JO MEPeCceyeHHs HX C JyYaMu
/ u 1] napannensHoro myuxa, To miockocts H H, npoBefes-
Hast 4epes TOUKH MepeceyeHust, 1acT HaM NOJOKEH e, Iie Moraa
Obl HAXOAUTHLCS OJIHA NOJIOMKHTENbHAS JTHH3a, BIIOJHE 3aMeHs-
Iollast HAly cHCTeMy H8 AByx aun3. Touwee rosops, H,H,

Jadnag cnafras nagekocms enomemsr

I,

.~

Poransnas anockocms cHomems:

- f

Puc.

b
94. Xog ayueil B TeneofbexTHBe

SBJAAETCA 3aAHeH I'N1aBHOM IVIOCKOCTHIO 3TOf JHH3L! (0603HA«
UCHHOII Ha Yeprex<e MYHKTHPHO.) DT1a NHH3A NpH (POKYyCHOM
paccrosnun f gana Gel H3oDpamKeHHe Takoro e macurada,
KaK H Hawa cucrema H3 ABYX Juu3. ChegoearenbHo, [ ecThb
(oxycHoe paccTosiHue Halled CHCTeMbl, a H H, — ee 3ajuis
rnapHast miaockocrb. Paccmorpennas cucremMa u ecTh Tene-
~ 00BEKTHB.

Paccrosnus oT COOTBETCTBYIOMIMX TMIABHLIX MJIOCKOCTeH
O0BEKTHBA 10 CONMPSIKEHHBIX IIOCKOCTell (nmpeamera u wu30-
Gpaxenns) u (OKycHOE pacCTOSHHE HaHHOTO 061:6KTH§3
B32aHMOCBAI3aHBl MexXAy co6oii caeayiouleii 3aBHCHMOCTBIO,
HaspiBaeMOH OCHOBHOH GopMyaolf JHH3BHEH
(puc. 95): '

1 | 1
7 s
TRe @ — paccToAHHe OT nepejnedl TIAaBHOM IJIOCKOCTH [0
IVIOCKOCTH TPeIMeTa,
b — paccrosnne or 3ajHeil TJaBHOR NJOCKOCTH JO CoO-
NPSXKEHHOH NJIOCKOCTH H300pamenus,
} — doxycHoe paccrosinne 0GbEKTHBA.

94

A -

| Smackacins mpedierne

Pac.

95. K ocuoBmo#l thopmyae JHH3H

4 B TaGa. 1 npuBeeHsl BeJIMYHHEI 33JHEr0 H IEPEIHET0 OTPE3-
. XOB M (QOKYCHBIX PaccTOfsHHH B HEKOTODRIX Haubosee pacnpo-
| CTPAHEHHBIX OTEYECTBEHHBIX (POTOOGBEKTHBAX. IOTH JaHHBIE
- II03BOJISIOT ONPENENINTh IOJNOMEHHE TVIABHBIX M (DOKaJbHBIX
IJIOCKOCTEH 110 OTHOLIGHHI0 K OOBeKTHBY.

Tat6awnma 1

Beauuuusl 3afiHero W nepefiHero OTPe3koB H (OKYCHBIX paccTosHmik
"B HEKOTOPHIX HauOoJee PacnpoCTPaHEHHbIX OTEYECTBEHHBIX

toroobbekTHBAX
E § B = : § = Pacnoaokenne
o b = 23 %% 22 rIaBHBIX TIIOCKOCTed
2 | BE | 52 | EBd |
me | 8 | 55 | 98a
«lOnurep-12», . .| 7,80(34,35| 36,68{ 35,74 |O6e n10cKOCTH BHI-
HeCeHbl BIEpern,
nepenHsas — BHe
00BeKTHBA
«lOnurep-3» . . .|23,61|38,30| 43,44| 52,54 | O6nunoe
«lOnutep-8» , . .|27,75|31,74| 49,77| 52,45 |O6wunoe
«Onutep-9» , , .|40,77(53,85| 74,07| 84,51 | Ilepememens:
«lOnurep-11» ., .|62,47[59,35| 165,10 | 133,14 | Bunecensl Bnepen,
" BHe 00BEKTHBA
«HMupyerap-22» . .| 43,6518,86, 41,20 52,43 | [lepemeuens
«HMupycrap-23» . ,|96,52 (25,40 110,44 | 110,61 | O6unoe




B nacnoprax o6beKTHBOB OOHMHO YKA3IBA€TCS BEIHYHHA
paGouero otpeska., PaGoumii OTPE30K He ClefyeT nyTaTh C
SagHUM OTpeskoM. PaGounM oTpesKoM HasHIBAlOT paccTos-

_ HHE OT (OKaNbHOH ILIOCKOCTH Jo ONOpHOi NOBEPXHOCTH
onpasel o6bekTHBA. Crefopatenbio, BemuyHHA padouero oT-
PE3Ka 3aBHCHT He TOJMbKO OT ONTHYECKOH KOHCTPYKLHH 00beK«
THBA, HO H OT KOHCTPYKIHH ONpABHI. .

Ilox pauuofi 0GBEKTHBA noHMMaeTcs pacCTosHHe MexX1Y
UEHTpANLHBIMH TOYKAMH mnepeineli M 3ajuell moBepXHoCTel
cOBeKTHBRA, ; : 2

ABEPPALMH

B npeapiiymeii raase Obl10 cKasaHo, 41O thoToOGHEK THR
paGotaer B NPHHIMNE TaK K€, KaK M OGLIKHOBEHHAS NOJIOKH-
Te/bHas JHH3A. Pas/nune 3aKJ04aeTCs B TOM, 4TO H30GpaKe-
_HHE, IO YYEHHOR NPH MOMOLIH JHH3bI, 06/1a/1a€T PSIIOM He0CTaT-
KOB, HasbiBaeMEIX abeppauusMH, TOrAa KaK H306pakKeHue, 1d-
BaeMoe OGBEKTHBOM, B H3BECTHOH Mepe CBOGOAHO OT ﬁeaoc—
T4TKOB, & NOTOMY GoJlee peskoe Mo BCeil CBOei miomanu (oco-
GeHHO 1o KpasiM) H GoJsiee PAaBHJALHOE B CMBIC/IE reoMerpuuec-
. KOro nojioGHsi €ro CHHMAaeMOMy NpeaMeTy. '

He Bo Beikom ofbektnBe Bee abeppannn YCTPaHEeHB
B 3HAYMTENBHOH CTeneHH. TeMm He MeHee OGBEKTHBOM Ji060ii
KOHCTPYKIHH, B TOM YHCJI€ H NIPOCTOI NOJIOKHTENbHO JTHH3OM,
MOKHO B psjie Cjly4yaeB ycCIIelIHO MoJb30Batecs. Hano nimmn
8HaTh, KAKHE HEJIOCTATKH MPHUCYILH KAKIOMY H3 HMEIOULHXCs
OOBEKTHBOB, H SICHO NpPEACTABHTH ceGe, KaKoro Xapakrepa
H300PaKeHHE HKeJaTeNbHO N0y YHT.

Paccmorpum, uto npencrasisier coGoit kKakias us a6ep-
Paluii B OTAGILHOCTH M KaK OHA BAMSET Ha H300paeHHe.

Cipepuueckas aGeppauus u koma. Kpas nmisw npesom-
JISIIOT J1YYH CHIbHEE, YeM 3TO HEOGXOAHMO sl COGHpaHuA
NyYKa B OJHY TOUKY. ‘ i :

Jlio6yi0 NIHH3Y MOXKHO NpPENCTaBHTh KaK COCTOALIYIO H3
GecKOHEUHO GOJMBUIOTO UMC/IA  KOHUEHTPHYECKHX  KOJIEIL.
Kaxpoe rakoe kombuo (puc. 96) cobmpaer nagaoume Ha
HETO Jy4YH B CBOIO TOYKY. YUeMm janaeme OT LEHTPA JIHH3BI

96

| §

‘.

pacrnojoXKeHa KoJblieBasg 30HA, TeM OJHKe K JHH3Ee TOUKa
CX0Jia MPEJOMJEHHBIX €0 Jyuef.

Takum ofpasom, KaxkJ0e KOIbIO MOXET paccMarpHBaThCS
KaK CaMOCTOATEJNbHbINH OOBEKTHB, HMEOUIHH CBOIO (OKaJIBHYIO
MIOCKOCTh, BesiejcTBHE 3TOrO BMECTO ORHOrO H30GparKeHHUs
npeaMera rosnyyaercs pajf u3o0paxceHni, Kak 6bl HaHH3aHHBIX
Ha ONTHYECKYIO OCh.

B xakoit 601 u3 miockocredr (F,, F,, F, nan F,) #u Gbla
MOMEIIEeH CBETOYYBCTBHTE/IbHBIH CJ0H, DPe3KHM Ha HeM OKa-
JKeTcs JIMIUL OJHO H300paMeHHe, M HA 5TO pe3koe uzobpa-
JKEHHE HaNOKHTCA PAJ APYTHX, HEPe3KHX H He OJHHAKOBBIX
C-HHM no pasMepy. B pesyabrate pHCYHOK H300pazKeHHs
MOMYYHTCS B OOLLEM HEPE3KHM, Pa3MBITHIM.

96. Cxema cdepuueckol abeppauun

Puc.

3ro ABJeHHe HasnBaeTcachepuueckoid abepp a-

I ue .

[pu ueGonblMX AnHaMeTpax JHH3BI chepuueckas abep-
painus (ee BeIMUHHA H3MEpPseTcs paccrosnueM F F,) HeBennka
¥ DasMHITOCTb PHCYHKA He OYeHb CHJIbHA; PHCYHOK u300pa-
JKeHnus, Kak TOBOPHTCS, MOJYYaercs «MATKHM», YTO B HEKO-
TOpBIX cayuasx ObiBaer jaxe xenarenbno. G yBeJqHYEHHEM
AuameTpa JHH3bI chepuyeckas abeppauus CTPEMHTeNbHO BO3-
pacraer, TaK Kak F,F,<F,F,<FF,, u pUCYHOK H300paKeHHA
TEepsIeT YeTKOCTh.

B ofwekTHBax cipepuuyeckyio abeppanuio HCIPaBIAOT
nyrem nopbopa JauH3 pasauunbix (opm. (K coﬁupaT“e.nhHofi
JIHH3€ NPUCOEIHHSIOT PACCEHBAOULYI0 JHH3Y MEHbIUEH ONTH-
YecKOH CHJIBI C COOTBETCTBEHHO DPACCYMTAHHBIMU pajHyCaMHu
KPHBH3HbI €e MOBEPXHOCTEN.)

Ojnako noJHOoe HCOpaBieHue cepuueckoii adeppauuu
Moxker ObITh JOCTHTHYTO JHIb Jif KaKod-1H60 OXHOM

97
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KO.bIEBOH 30HB; A5 APYTHX Ke 30H abeppauns mpH 3TOM
YMEHBIIHTCH, HO MOJHOCTLIO HE YCTPAaHHTCH.

Ciepuueckas aGeppauusi B 00beKTHBAX OObLIYHO noj-
HOCTBIO OLIBAaeT yCTpaHeHa AJs caMofi Kpaiineii 3oubl (puc. 97).

Puc,> 97 abepp atnu.

Henpasnenne  chepuveckoit
Afeppanus MONHOCTEIO YeTpaliena Ang sonw 4. JIyum, npenom-
Jennuie sToli scHofl, nepecekaipTcs B Touke F,, THAe mepece-
KalTCH JyuH, OPeNOMIeHHbie UeHTpalibHOl sonoff obbeKTHBA

TMostoMy cleiyeT NPHEKMATE BO BHUMAHHE, YTO He3HauuTeNbHOe AHad-
parmupoBanie 00beKTHBA B PAjie CIYUaeB BledeT yYMeHbllIeHHe Pe3KOCTH H30-
Opaenns, Tak Kak npu 310M cpe3aiotes AuadparMofi Kak pas Te Jyuu, s
KOTOPBIX JOCTHTHYTO Hcnpasienue cepuueckoil aGeppanuu. B10 ABTenie
OLLYTUMO, Hanpumep, npu pabote ofbexktusamu «HMuaycrap-10» (annapar
«P3I») u clupyerap-22 (annapatel «SopKuii» U «3eHHT»), KOoTOpee TNpH
nuagparMupoBaHun 10 otMeTki 4—4,5 naioT Menee pe3KHil PHCYHOK, Uem
NpH NoANOM OTKpHITHH aAnagparmel (ormerka 3,5). Hanpuefiee pgnagpar-
MHPOBAHHE BIOBL TOBBINAET PE3KOCTH PHCVHKA 3a cyYeT 3HAUHTENLHOrO
VMeHBIIeHHA JHaMeTpa JeHcTByioulero oTBepcTHs 00BLEKTHBA. (3/ech HMe-
€TCH B BHAY JIHIIb Pe3KOCTb H300pakeHHs NPeAMETOB, HAXOAANIHXCA B MJOC-
KOCTH HaBOAKH, T. . B INIOCKOCTH, CONPSAKEHHOI ¢ MIOCKOCTRI0 H300parke-
HuA. O Bausnud auadparMApoBanns Ha rAyGHHY pe3KOCTH oM. cTp. 149.)

* ok %

ITpu cdepuueckoit aGeppauun nmydyka Jyueil, HAKJOHHOrO
K ONTHYECKOH OCH, MOBEPXHOCTb, OTHGAIOIIas COBOKYMHOCTL
TPeNOMIEHHBIX JIyuel, He CHMMEeTPHYHA MO0 OTHOIIEHHIO
K UEHTPANBLHOMY JyYy MyuKa, W MO3TOMY TOUKH MpeIMera,
Jexaulne B CTOPOHE OT ONTHYecKOoH ocH, H300paxKawnTcs
B IIOCKOCTH CBETOYYBCTBHTEJNLHOTO MaTepuana He B Buie
KPYKKOB, a B BHJe (PUI'YD pAcCesiHHs 3aMbIC/IOBaTHIX thopm.

Aro ABAeHHE HAa3kBaeTcss K o M 0 i (puc. 98). Tpu wanuyuu
KOMbl PHCYHOK H300paKeHHA B CBOHX KDaeBhiX YacTAX He-
YeToK, pacniblByar.
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. B obpexruBax koma ucnpasasiercst Takie mogGopoM JHH3,
" HO MOAGOP 3TOT OCYIIECTBASETCA NO IPYroMy pacuery, uem
i ncnpasnenust cepuyeckoii abeppaunn. [lostomy B He-
{j‘ KOTOPBIX Oﬁ;beKTHBax NpH A0CTATOUHO XOPOIIO HCIIPABIEHHOI
 cdepuuecKoi uaﬁeppauuu KOMa OCTAeTCH HEHCNPABJAEHHON HIH
| HCTPAB/ICHHOH HE CTOJb 3HAYHTEILHO.
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Puc. 98. Cxema KoMmBl

ACTHTMATH3M H KpuBM3HA mnoJas wu3oOpaxenus. [lpu
HAOMIOJEHHH HA MAaTOBOM CTek/e H3o0parkeHus, JaBaeMoro
MPOCTOH TOJIOKHTEIbHOH JIHH30H, HETPYAHO OOHAPYKHTD,
uTO H300paKEeHHEe HEe JIeJKHUT B OAHOH MJIOCKOCTH: €caH Maro-
BOE CT€KJO YCTAHOBHTb TaK, uTOObl IONYYHJIOCH PE3Koe
n3obpaxkeHue B IEeHTpe, TO Kpasi usobpaxeHna OyayT He-
PE3KHMH, eC/IH JKe MaroBOE CTEKJO NPUOJIH3HTh K JHH3E, TO
pesKocTb KpaHHHX uacTeil H300paxKeHUs YJAYYIIHTCS, HO MPH
sToM GyAer HepesKkoii LeHTpajbHasi ero uacrb. Kpowme Toro,
B KpaeBbIX HacTAX H300paxkenus BOOOHLE HEBO3MOMCHO [MO-
JYYHTh OXHOBPEMEHHOH PE3KOCTH BEPTHKAJBHBIX H TOPH30H-
TaJbHbIX JUHHH.

SIpjieHHE 3TO HA3HIBAETCA A CTHTIMATH3 MO M.

[TprunHa aCTHTMATH3Ma 3aKJIOYAETCsl B TOM, 4TO KOHYCO-
ofpasHelil My4OK Jy4eH, MajaludX OT TOYKH Npeamera Ha
JMH3Y HAK/JIOHHO K €€ ONTHYECKOH OCH, JaeT mnocje npeaoM-
JIeHHSl He OJHY TOYKY CXoJa Jydell, a JBe TOUKH, OJHA H3
KOTOphIX GJHMKe K JIHH3e, 4 Jpyras Jajblie OT Hee.

Ha puc. 99 BugHo, uTO cpefu Jyueil KOHycooOpasHOro
nyuka, Majaiollero Ha JIHH3y OT TOUKH B npejimera, MOMKHO
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BhIAGNHTh JIBE JICHTOYKHM Jyuelf, mepBass H3 KOTOPHIX, JIeH-
Touka NBN,, BCTpeuaeT MoBepXHOCTL NHHE! O Nunun NON,,
a ropas nenrouka MBM, — no nuauun MOM,. ToBepxHocTs
JMHH3bl NpeAcTaBnsier coofl uyacTk mapooGpasHoil moBepx-
HOCTH, /sl KOTopoii nosic NON, (npopomxure aunuio NON,
MBIC/IEHHO /10 MOJHOH OKPYIKHOCTH) ABJISETCs Mapaiielbio, a
nosic MOM, — mepuanarom. Besikasi ke napansiens (kpome
3KBaTOpa) HMeer GONBLIYIO KPHBH3HY, Y€M MepHAHAaH, a
CNEef0BATENbHO, AJIs1 MePBOH JIGHTOUKH JyUel NpenomJsiionias
cuna JuH3bl Oyaer Goablie, a A BTOPOIl — MEHbIUE, H
Touka B, GyJher sexarb Gnke K JHH3E, 4eM TOuKa B,.
\

99. Cxema acTHrMaTH3Ma

Pric.

Uem nof GONBIIKM yIJIOM K ONTHYECKOH OCH magaeT Ha
JHH3Y OYYOK Jiyued, Tem GOnbwias KpuBu3Ha Juuuu NON,
OyJer onpefenaTh AJisl HEro NPeJOMJISIOLYIO CHIY JIHH3E H TeM
Gonpme OyaerT paccrosiHHe MexAy ToukamH B, u B,. laa
nyuka Jyuel, napajaiesbHOTO ONTHUECKOH ocH, ofe Touku
cxopa — B, u B, — coBnaJyT B OIHY TOYKY, TaK Kak s
sToro nyuka kKpuBHaHa NON, oxaxercs uacThlo 3KBaTopa
u Oyxer opuHakosa no ¢opme ¢ kpususnoit MOM,. ([Tostomy
B UEHTpe H300paKeHHd acTHTMAaTH3Ma H He Hal/oJaercs.)

Takum ofpasoM, BMECTO OAHOTO H306PAMKEHHA MJIOCKOTO
npeaMeTa JuH3a jaer ABa H3obpamenus. O6a uzobpamenus
K TOMY K€ He SIBIAIOTCS IIOCKHMH, a MPeJCTaB/sioT coboil
no ¢opme Kak Obl damu (puc. 100, a).

Henpasnenue acturmMatuaMa B OOBEKTHBAX JOCTHTAeTCs
BeCbMa CJOXKHBIM INyTeM MHoAfopa JHH3 B COOTBETCTBHH CO
CTPOTHM pacyeToM.

Ecaun npu coorBercrByomeM mnoafope JuH3
JOCTHYbL COBNAJeHHs MOJNOXKEHUs OGeHx «uau,
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OGBEKTHB [T OJMHAKOBO pPe3Koe H300PAKEHHE U BEpTH-
Ka/lbHbIX M TOPH3OHTaAbHBLIX auHMi (puc. 100, 6). OnHako
OJHHAKOBOIl PE3KOCTH MO LeHTPy H300pa:KeHHs H MO KPasM
OH Jath He MoxkeT. Takoit OGHEKTHB Ha3BLIBAIOT A CT HT M a-
THYECKH HCNPaBJeHHb M, HO B HEM OCTaercs K p u-
BH3HA nNoJasa usobpaxeHnus,

Ecin B 06bekTHBE MOUTH JOCTHTHYTO TO, YTo 06a H30Gpa-

- MEHHA HE TOJIbKO COBNAAAOT MeKAy coloil, HO, KpOME Toro,

SAABASAIOTCA ellle W IVIOCKHMH, TO TAKOH OOBEKTHB CBOOOLEH H
OT aCTHIMaTH3Ma M OT KPHBH3HBI NOJA H300payKeHHs H HA3bi-
BaeTcs aHacTurmaToM (puc. 100, s).
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Puc. 100. Hcnpasrenne acTHrMaTH3Ma H KDHBH3HbL (1015 ‘H300parKeHHs

Onnako crenyer 3HaTh, 4To aGCOMOTHOTO HCMpaBJEHHs
aCTHrMaTH3Ma H KPHBH3HbI I10/151 U300paKeHns: OJHOBPEMEHHO
JIOCTHYb HE YJNAeTCss M OCTaTKH 3THX abeppauuil npucyulH
B TOH MIU HHOH Mepe JaKe JyumlHM OGHEKTHBAM — AHACTHI-
maram. HauGonee yactel octaTku 3THX afeppauuil B oObek-
THBaX IIHPOKOYTONbHBIX.

Muctopeus. [lucropcueii HaspiBaercs aGeppauus, B CHly
KoTopoi#f n3oOpaKeHHe eOMETPHYECKH HE MOJ06HO IpeaMery.
Bunsinpe JucTtopcHu Ha H306paskeHHe HAHOO/E€E 3aMETHO
TOrjia, KOTJa OuepTaHHs NpPEAMeTa COAEPXKAT NPAMLIE JHHHH
(nampumep, apXUTEKTYDHBIE COODYMKEHHs, YepTeku H IIp.).
IlpsiMple IHHHA NPEIMETA NPH HAMHYMH JHCTOPCHH B OOBEK-
THBE MONYYaloTcs HA H300ParKeHWH H30THYTHIMH.

ITo ceoeMy XapakTepy JIHCTOPCHsI ObIBaeT ABYX BHIOB:
GoukooGpasHast M -nofgymkooGpasHas. XapakTep IHCTOPCHH
CBA3aH C pacnojoxkeHueMm auadparmel. Tak, Hanpumep, npo-
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CTas noJoKUTeTbHAs JKHH3A C AHapparMoil, pacnosoKeHHOH
BnEpeiH, JaerT H3o0paxeHHe MPSIMOYroNbHOrO NMPEeAMeTa, mo-
xomee Ha OOUKy, a ¢ Auadparmoili, pacrnofoxeHHOH C3alH,—
noxoxee Ha nonywky (puc. 101).

f -+ Bf - H

101. Cxema pucTOpCHn

[Mpuunua AUCTOPCHH TOKa3aHa Ha puc. 102. Brauane npex-
crapuM ceGe, UTo JHH3a NpHMeHsAeTcs 6e3 auadparMbl U HA Hee
nagaer pacxojsiiuiica KoHycooGpasHblii nydoxk or Touku A
npeamera AB.

[Nocnie npenovaenus ayun nyuxa I, 2 u 3 cobepyTcs B TOUKe
A,, KoTopas BC/EACTBHE KPHBH3HBI MONS H306paMKeHHs HaXo-
JMTCA HECKOMbKO OJ1HMKe K JIHH3E, YeM MJACTHHKA HJIH MJeHKa,
M NoliyT Janee pacXoAsLUIHMCS Iy4KoM, o6pasoBaB Ha CBETO-
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Piic. 102. Cxema GoukooGpasHol AHCTOPCHH

UyBCTBUTEILHOM CJl0€ H3o0paxeHHe TOUKH A B BHIE KPYXKKA C
Juamerpom [ —I [ I. Teneps noMecTUM nepex JIHH305 Juapparmy.
Jlnagparma cpeker 4acTb KOHYC000pasHOro nmy4ka, HAYIIEro
OF TOYKH A, W HA JIMH3Y YNaAyT JIHIIb JTY4YH, 3aKTIOYEHHbIE B
YacTH KOHYyCa MeXAY JydaMu 2 U 3 (Ha pHCYHKe 3Ta 4acTb 3a-
wrpuxosana). Ha cBeTouyBCTBHTENLHOM CJ0€ H300paxeHue
TOYKH OyJeT Temepb B BHIE KPYXKKa C MEHBIUHM JAHAMETPOM
II1—111,n pacnonoxurcs 370 u3obpaxkenue GiuKe K onTHUe-
CKOHl OCH, T. €. K LeHTPYy MIacTHHKH. IlocTpouB HECKOJIBKO
aHaJIOTHUHBIX uYepTexel, Jerko yOefHThCs, YTO 4YeM Jasblie
TouKa A JI€KUT OT ONTHYECKOI OCH, T. €. 4eM IoJ Go/bLIHM yI-
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- JIOM /20T OT Hee JIYUH Ha JIHH3Y, TeM Gouiblie Gy/1eT CMelleHHe
. M300pa)KEHHS K EHTPY NIACTHHKH.

B npasoit wactu puc. 102 ABCD ects usoGpaxenne Ksai-
para, NoyueHHO® TPH OTCYTCTBHH Anadparmsl. B npucyt-
CTBHH Auapparvol naobpaxkenune KBajipata HECKOIbKO YMeHb-

LIATCS B pasMepe W npuMer 60ukoobpasuyio opMmy, Tak Kak

toukn A, B, C u D, HaxofsulHecs fajbiue gpyrUx OT ONTHYE-

\ CKOil OCH, Mosiyuar GOMbIIHE CMEIeHHs K 1eHTPy O, ueM TouKH
- M, N,Pu Q.Pasnocts oTpeskos AA,u NN, u obyciiosut cre-

II€Hb JHCTOPCHOHHOTO HCKAMKEHHS.
Ilpn nomomyu aHaTOTHYHOTO OCTPOEHHS JETKO ybeaurncs,
uTO NpH Auapparme, pacrosoKeHHOH Mo3alH JHH3MI, n3obpa-

| MKeHHe KBajpara NpHoGPeTeT MOAyMIKooGpasnyio (opMy.

Hannyuiiam obpasom aucropcusi GoiBaer HCIIpaB/ieHna B

- CHMMETPHYHBIX OOBEKTHBAX C Anadparmoli, pacnooxKeHHOI

B CepelliHe MEXAY ABYMsI ONHHAKOBLIMH ONTHUECKHMH KOM-
. moHentamH (HanpmMep, oGbekTHB «Opraros» oroanmnapara
. «Dotokop Ne 1»). Ecam npH npHMEHEHHH CHMMETPHYHOTO

00BEKTHBA NMPEAMET H €ro H306pPaKEHHe PACTONOKEHbl TAKKE
CHMMETPHUYHO (NPH CBEMKE B HATypaIbHYIO BeJIHUHHY), TO

| AOCTHTECTCS TOJHOE HCIpaBieHHe jauctopcun (puc. 103).
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Puc. 103. TIlpu chemKe CHMMETPHYHHM OGBeKTHBOM HpeAMeTa
B HATYPaibHYI0 BeIHUHHY JHCTOPCHS OTCYTCTBYeT

[ e p——

Huorpa anst ykpynHeHusi Maciitaba H3o6pakeHHs NOMb-
3yIOTCA OJHOH IIOJIOBHHOH CHMMETPHYHOTO OOLEKTHBA, BhI-
BEePHYB JAPYTYIO.

B srom cnyuae myxkHO HMeTh B BHAy, uto Auadparma
OKaXKETCsl HMJAH BIepeiH, HAH c3aiu oOwvexTuBa (B 3aBHCH-
MOCTH OT TOIO, KaKad [I0JOBHHA Y/lajieHa) H MOABHTCA

. zucropeust (nam GoukooGpasHas, WM MOAYUIKOOGpasHas).

B necuMMeTrpHuHbIX OOBEKTHBAX MCHPABHTL JIHCTOPCHIO
noJHoCThio He yjaercst. Jlyumiee mcmpaBienne AHCTOPCHH B
O0BEKTHBAX HECHMMETPHYHON KOHCTPYKIUHH JOCTHTaercs A
ONpe/e/eHHOr0 MoJoxenuss npeamera. Tak, Hanpumep, B
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oovektnBax «Hunycrap-10» n  «Mugycrap-22» mucropcus
Jyulllé BCEro HCNpaBjieHa Aast cayyas GeCKOHeYHO yaaJeH-
HOTO NpeJIMeTa M XyiKe BCero — JIJjs cay4yas CheMKH B Ha-
Typanbnyio BennunHy. ([Tostomy u ne pekomenpyercs sTHMH
O0BEKTHBAMH POU3BOJHTH KPYyNHOMACIITAGHbIE CHEMKH. )

HauGonee Tpyiwo ycTpamuma JucTOpCHS B  IIHPOKO-
YTOJEHBIX 00BEKTHRAX.

XpomaTuueckas abeppauHss M XPOMATHYECKAS PA3HOCTD
BeJHuMH u3o0paxennil. Ilpesomasiiomas cuna JHH3H 1O
OTHOIUEHHID K JIy4aM pas/HYHBIX IIBETOB HEOJHHAKOBA.
CunbHee Apyrux Jyueil JIHH3a TPeNOMISIET JyuH (HOIETO-
Bble, a cjabee — KpacHBIE. ‘

Exnnpiii myyox nyuweii ciomHoro usera pasnaraetcs JiHH-
300 TpH MPEJOMICHHH HA LI P NYYKOB 3/EMEHTAPHBIX
LBETOB, KAXK/bIA M3 KOTOPLIX MOC/E MPEJOMJEHHS HMEET CBOIO
TOUKY cxoja. [TosToMy ecinn miocKuii mpeaMer cl0MKHOLBETEH,
TO H300paKEHHE €ro He MOMKET pACHOJOXKHTLCS B  OXHON
NIJIOCKOCTH; NOJYYaercss BMECTO OJHOIO H306paKeHHs Leblil
PAl H300pakeHnii, Kak Obl HAHW3AHHBIX HA ONTHUECKYIO OCh.

Kaxjoe u3 stux wusobpamcenuii OLHOLBETHO H H3obpa-
JKEHBl B HEM JIHIIb Te Y4acTH NPEIMera, B COCTaBe KOTOPHIX
HMeeTcsl JaHHeii uBeT. Pacnonaraiorcs u3obpaskeHHA B TOM
TNOPAAKE, B KAKOM PAaCroJOKeHkl BEeTa B CIEKTPe — OT (hHOJe-
TOBOTO JI0 KpPAaCHOTO.

SIBienue TO HA3BIBAaETCI X pOMATHYECK O abe p-
pauued (puc. 104).

Ha cBerouyBscTBHTENBHOM C/l0€ PESKHM NOJIYYaeTcs Jullb
OlHO H300pamenue. Ha sTo u3oOpamxenne Hak/1aIpiBalOTCS
BCE OCTa/IbHbIE, KOTOPBIE B 3TOH NJIOCKOCTH HEPE3KH.

Beanuuna xpomaruueckoii aGeppaumnu H3Mepsercs pac-
CTOAHHEM NO ONTHYECKOH OCH MeXJy TOUKAMH (DOKYCOB
KPaiiHuX LBETOBBHIX Jiyuel. Yaiie oueHnBaoT XpOoMaTHYECKY10
afeppauuio Mo pPacCTOSHUIO MEKAY TOYKAMH (DOKYCOB CHHHX
H KpacHeiX Jyyeit. (Ha puc. 104 sTo paccrosinue mexay mio-
ckoctamMi C u K.)

Pacnpenenenne mect oRHOLBETHHIX H3o0paxkeHufi B rpa-
HHLAX MEXJYy CHHHM H KPAaCHBIM H3COpa)KEHUSIMH HE BCerna
OIHHAKOBO, XOTA M HMEET NOCTOSIHHBIA mopsgok. Tak, Ha-
npuMep, paccrosiune Mexay miockoctamu C m JK (puc. 104)
MOKeT ObiTh GOMbllle PacCTOSHHA MEXKAY IIOCKOCTAMH M M
K, a moxer GuiTb, HA06OPOT, MEHLILIE €ro.

Kak Benuuuma, Tak W Xapaktep XpoMaTHYeCKoii abeppa-
LHH 3aBHCAT OT COPTA CTEKJA, H3 KOTOPOTO CJENdHA JIHH3A.
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Puc. 104. Cxema xpomatHyeckoil abGeppaituu



" DTUM M TIONB3YIOTCS ISl MCIPABJIEHHST XPOMAaTHUECKoH abep-
pauun B 0O0beKTHBaX.
- ‘Hcnpasnenne jocturaercst InyTeM COEJHHEHHS TOJNOMKH-
j‘g"-reﬂbnblx H OTPHIATEJNbHBIX JHH3 H3 Da3HbIX COPTOB CTEKJIA.
" [lonGupas OTPHUATENBHYIO JHH3Y K MOJ0XKHTEIbHOH (MpHUEM,
| KOHEYHO, MEHbIICH ONTHYECKOH CHJIbI, Y€M MOJNOMKHUTENbHAs
E J{H3a) TakuM oGpasoM, uTo0bl B CHCTEME COBHaJ/tu (hOKYCHI
Jaydeil Kakux-nub0 ABYX IBETOB, MOJYYalOT axpoMaTHYeCKH
| HCTpaBJieHHbIH OGLEKTHB, WK a X p oM a T. Ecau yraercs go-
~ ¢THUb COBNajeHuss (okycoB Jyuedl Tpex IBEroB, TO MOJY-
é\" YajoT anoXpoMaTHYECKH HCnpaB/ieHHbl 0OBeKTHB, WIH a I o-
o

xpomar. OnHako LIS anoxXpoMaTHYECKOrO HCNpaBIeHust
. Haie BCero NMPHXOAHTCS COEJHHATH He JBe, a TpH Junsbl [lox-
- GOp JIHH3 OYE€HDb CJIOMKEH OCOOEHHO NOTOMY, YTO. NPHXOAHTCA
VUHTHIBATE HEOOXOAHMOCTh OJHOBDEMEHHOTO HCIpaBIEHHS
 HecKOJbKHX aGeppauuil.

-

v

yuell, fy— thokycHoe paccrosmume ars mearTmix

OGBbeKTHB, HCNpAaBJeHHLIH /sl Jyded IBYX ILIBETOB, BCe-
'\ TakH JaeT XPOMaTHYecKyio aGeppaiHi Jyuel APYTHX LBETOB
! . cnekrtpa. ta octarouHas abeppaiusi Ha3bIBAETCS BT O P H U-
. HHM CHeKTpoM BpnoimHe MOHATHO, YTO BTOPHYHHIH
. CNeKTpP OCTAeTcs W MPH anoXpoMaTHYeCKOM HCIPABJIEHHH, HO
B3TOM CJlyyae OH HaCTOJNbKO HE3HAUHTE/eH, UTO Ha H300paKeHne
NPaKTHUYECKH HE BIHAET.
F B HekoTOpBIX OOBEKTHBAX HE OCYLIECTBJIEHO COBMELIeHHE
¢oKycoB Jaxe AAs Jyuel JABYX LBETOB, HO BEeHYHHA XPO-
~ MarHyecKoH a6eppauun“(na puc. 104 — paccrosinue CK) po-
 BelleHa JI0 CTOJIb MaJloH BEJIHYHHbI, YTO OHH MPHIOAHBI AJIA

IIBETHOH CBHEMKH.

,‘i * Kk K
A

OGBEeKTHBLL C HCIpaBIeHHOH XpoMaTHuecKoH abepparueil

Pa3sHOCTH BEJIHYHH H300pameHHii:

¢ T 331HAR TTaABHAN NMIOCKOCTH AdR CHHHX

ayueH, f. — doKycHoe paccTosnme AN CHUMX ayue
5

b 3 /
! [

= i | MoryT GbiTh HECBOGOJHBIMH €lll€ OT OJHOTO XPOMATHYECKOro

HejocTaTKd, Ha3LBAEMOTO X POMAaTHUYECKOH paas-

HOCThIO BEJNHYHH H3006DpaxeHHH, BUIEICTBHE
Yero KOHTYPhl OTAENbHBEIX YacTell pHCYHKA B KPAEBLIX yUacTKAx
H300paXKEHHST OKa3bIBAIOTCS OKPYKEHHbIMH LUBETHOH KaiMOH?

[IpoHCXOAHT 3TO NOTOMY, YTO MOJIOXKEHHE 3ajiHed TIJiaB-
HOH #TOYKH OOBEKTHBA HEOJMHAKOBO /IS Jy4eH pasJHuHBIX
neeroB (puc. 105). IlostroMy Iake B ciayyae. COBMEIIEHHS
Touex (OKycoB (DOKYCHBHIE PACCTOAHHA NS Jydell STHX IBe-
TOB OKA3bIBAIOTCS PA3JHYHBLIMH, a 3TO 3HAYUT, UTO H Pa3MEpHI
nsobpaxkennit OGyAyT pasauudel. Ha cBerouyBCTBHUTENILHOM
cll0e, [OMEIIEHHOM B IJIOCKOCTH COBMEUIeHHBIX H300parkeHuit,
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Puc. 105. Cxema xpomatiueckoii
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H!y— aaguss raaswas niaockocers nis WEATHIX Ayucit, HI




06a nsobpawenns GyAYT PEIKUMH, HO TO H3obpaxkenne, ko-
Topg)% GoJibllIE 10 pasmepy, olpasyer PESKYIO LIBETHYIO KaiiMy.
BEKTHBEI, Y KOTOPHIX HCIPABJAEHBb 06€ XPOMAaTHUECK e
TNOTPEITHOCTH, NPHYEM AisA MoGbIX PacCTOAHMI 10 npeamera
HAa3LIBAIOTCHA CTabuAbHO ax :
oMar -

HBE M H. 7 e
Boasmuncreo $hotoo6bekTHBOB He ABAAOTCH cTA0HIbLHO
AXPOMATH30BAHHBIMH, HO XPOMATHYECKAas pPasHOCTh BeJHYHH
H3obpaxenui AOBOHTCH B HHX J10 BeJIHYHHBI, 0GECTIeUHBAIONLEi]
AOCTAaTOYHO XOPOUIHE Pe3yJbTaT NPH NPaKTHUECKOT pabore. ]

PA3PELIAIOLIAS CHJIA OBBEKTHBA

Or Toro, B Kako#i Mepe 00beKTHB CBOGON
8dBHCHT YETKOCThb JaBAEMOTO HM PHCYHKA.
Hnsa cpaBHEHHs 06BEKTHBOR APYr € APYIOM MO YeTKOCTH
PHCYHKa BBCJEHO TNOHSITHE PA3pPeMIAlONIeH CHIAbI OGBEKTHBA

ITox paspemaiomieir cumioii o6nekTHBa NOHUMAeTCs MaKCH: |
MaJIbHOE YHCI0 JHHHH, KOTOpoe 0GBeKTHB crocoben u3obpa- /
SHTb Pa3fesIbHO Ha | MM JJIMHEL B IOCKOCTH Haobpakenus (npu |
YCIOBHH, 4TO ILIMPHHA JHHMA DaBHA IIHpHHE NPOMEKYTKOB
Mexny Humn). Hsmepsiercs pazpemawomas cuna NPH MOMOLLH

v A
W2 0z iz %
BE NS NENE=
Mz Wz Mz
NERXR=N=N=
MzZznznznz
o o
Hznznzn%
N QS O=0=

A

Puc. 106. Tunsr mup:
A — wtpuxoBan Mupa, B — pagnannnas MHpa

eH or abeppauuii,

b

MHD, T. €. HCNLITaTebHBIX Tabauu. Mupsl npuMeHsiorest ca-
MBIX pasnooGpasusix BHZoB. Ha puc. 106 NPHBENEHBl J(BA
Haubo/Iee PAacnpOCTPAHEHHBIX THMA MHP.
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OnpenensiioT paspemiaoulyio cuay ABosako: 1) Bu3yasbHO,
T. €. NyTeM HEernoCpeACTBEHHOro HabJIOJeHHa Yepe3 MHKPOCKO!l
. p300pakeHHsT MHPBI, MOJYYEHHOTO NPH MOMOILH HCIBITYEeMOro
pO0bekTHBa; 2) cdororpaduyecku, T. €. NYTEM ChEMKH MHpBI

HCIBITYeMbIM 00bEKTHBOM.
14

[Mpu BuH3yanbHOM crocobe pe3yJbTaThl HE 3aBHCAT OT
KauectB (ororpaduueckoil 3MyJbCHH, H UHCICHHO paspeiia-

. jouias cuia moaydaercss Godiblile, YEM MpPH OMpENeNeHHH ee

(pororpaduyecknm crocoGoM, HO Bce paBHO OOLEKTHB, MOKa-
BaBIIHil GONBIIYI0 paspellaonyo CHAy B ONTHYECKOM H30-

| Opaxkenuu, obecredut OOJBIIYIO Paspellaoulyio CHily H Ha
. cHiMKe. B cnpaBounHKax daiie NPHBOAATCH JaHHble, MOTY-

yenHbe (hoTorpaduuecKuM MyTeM.

Paspemaroniasi Cujia CHHMKAeTCsi K KpadAM H300pameHHs,
TaKk Kak OGo/bIIHHCTBO abeppallHii CKasblBAaeTCsl HMEHHO Ha
KpaeBpiX uactsax noss. IlosroMy B chnpaBoYHHKax M Kara-
Jorax MpPHBOAMTCA OOBLIYHO JBAa 3HAYEHHS paspelaiouied
CHIBI: JJisi IEHTpa M JJjsi Kpas Hojs ONpPeieJeHHOro pas-
mepa.

Jlns Gonee monHOM oOCBeOMJIEHHOCTH 00 OOBEKTHBE He-
GE3LIHTEPECHO 3HATH TAKIKe MPOMEXKYTOYHBIE 3HATECHHS paspe-
Haomeii cuibl, yTo0sl HMETh MpPEACTaBjeHHEe O Xapakrepe ee
cnaja ot uenTpa nsobpamenus K kpasM. MccnenosaHusl moxa-
3bIBAIOT, UTO XapakTep CrHaja paspelualouied CHIbl y PasHbIX
00BLEKTHBOB HE OJIHHAKOB: OJHM OOBEKTHBbI AT PaBHOMEPHO
yerkoe uzoOpazkenue Ha GoJbiloi MUIONAAH CHHMKA H 3aMET-
HOE CHIDKEHHE YETKOCTH K CaMBIM KPasiM €ro, AJs ApYrux ofb-

- €KTHBOB XapakKTe€pHa IOCTENeHHOCTh CHHZAKCHHA 4YeTKOCTH, Ha-

YHHAIOUIASICS [TOUTH OT CAMOrO IEHTPA CHUMKA.

Jlns doromobuTensi He NPEACTABHT 3HAYHTE/NLHOMH CI0X HO-
cru crnocol onpefesienus pa3pernaionieii CHbl 10 30HaM MoJsd
H300paykeHuss NyTeM CheMKH TAG/HIBl, COCTABJICHHON H3 HE-
CKOJIBKHX pafiHalbHBIX MH.

HaroToBaeHue pajuadbHbix Mup. M3rotoBaaTh MHPB HYXKHO
OuYeHb TIIATENbLHO, TAK KaK HeoOXOIUMO, YTOOB! IPaHuIbl IUTPH-
X0BLO CaMOTlo LeHTP a ObulH BHOONHE YETKHMH.

JIyumum 1 HauGosiee MPOCTBIM CHOCOGOM siBJISIETCA crocol
neyaraHusi MUp Ha dorofymare MOCAENOBATENbHBIM IKCIIO-
HHPOBaHHEM KaxAOro Jyda (JOHAPUKOM, HMEIOIINM KIHHOBH/:
HYIO L1€JIb W BPAULAOMHAMCS BOKPYT OCH. ToYHbIE MOJOKEHHS
NPH SKCMO3HIHH 06ECNeYHBAIOTCS TPHAUATHIO IIECTbIO LITHY-
TaMH, PACIONOKEHHBIMH 0 OKPYKHOCTH cTporo uepes 10°
apyr or apyra (puc. 107).
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Pue. 107.
Hsrorogne-
HHe MHp

Pue. 108. Cnoco-
6Bl pasMelneHus
MHD Ha HChbITa-
TENLHOM [HTe

. mMeeT pasMepnl 24 X 36 MM, MOXKHO B3ATb MHT pasmepom 2,4 x 3,6 &, T. e.

HsroroBsieHHsle Mupbl yucaoM 9 uam 13 MOHTHpYIOTCA

| Ha IJIOCKOM LIMTe, KOTOPLIH [eOMeTpHuecKH Mofo0eH Kajapy

KaMepbl, T. €. HMEeT TaKo0e Ke COOTHOLIeHHEe CTOPOH.

Hanpumep, A7 HcnBITanus oObeKTHBA B annapare «30pkuily, rae Kaip

no JunefinbiM pasmepam B 100 pas Gosblunil, yeM Kajp B 3TOM anmapare.

MoOHTHPYIOTCSI MHPBI € TAKHM pacdyeToM, 4ToGwl GbI0 BO3-
MOMKHO MONYYHTh XapaKTEPHCTHKY paspellaioiiefl Cuiasl Mo
HecKoJbKHM 30HaM kagapa (puc. 108): @ — no TpeM 30HaMm, 8 —
10 YeThIPeM 30HAM Kajapa.

YcaoBusa chwemkn mup. [Ipu chemke murta HYXKHO CTPOro
cobojiaTh napasjielbHOCTh IVIOCKOoCT el muTa H hOTONNacTHH-
k. LlenTp cpenneii MUPBI JO/KEH HAXOLMTLCS HA ONTHUYECKOIl
ocH OOBEKTHBA, T. €. ee H300parkeHHe MO/KHO MOJy4aThes
TouHo B ueHTpe Kaxpa. IIluT Ro/mxKeH TOYHO BIHCHIBATHCS B
Kazp.

CHHMATh IIHT C MHPAMH PEKOMEH/YeTcs Ha TeX CaMblX IJja-
CTHHKAX (MM NJE€HKax), KOTOPHIMH HAMEYEHO I0JIL30BATLCH
[P NOCAELYIOUIHX MPAKTHYECKHX ChEMKaX. DKCMOZHILHA MPH
cheMKe JI0MKHA GbITL HOPMAJIBHOH, T. €, HeTaTHB, NPOsB/IEHHbIH
NpH HOPMaJLHOM peXHMe, NOMKeH o0aajaTh AOCTATOUHBIM
KOHTPACTOM — Y€pHbIe YacTH MHPbl JAO/KHb OHITH Npo3pau-
HLIMH, @ CBETJILIE YACTH MHpH JO/KHE 006/1a1aTh JOCTATOUHOM
MJIOTHOCTBIO.

[Ipun BCceX HCMBITAHHAX YCJAOBHS CHEMKH, MaTepHansl, pe-
1entypa u pexuM 06paboTkn AOMKHBI GBITh CTPOTO CTaHAAPTH-
30BaHbL.

Jlis W3MepeHuil NOJYYeHHBIH HeraTuB CTABHTCA B YBeJH-
YpTeNb, KOTOPHIil PEryJHpYercs Ha TOYHO OTMEPEHHOE yBeJH-
yeyue (nanpumep, B 5 unu 10 pas). B kauecrse axpauna Gepercs
rnajkas 6enas 6ymara. Hamepenusi Mo:KHO NPOH3BOIAHTL HEINO-
CPEJICTBEHHO HA dKpaHe, HE H3TOTOB/sA OTNEYaTKa.

Moncuer paspewatomeii cuasl. Maobpaxenne Kaxaoi MEpHI

" MOMKHO MpeACTaBUTh KaK 6Bl COCTOSALLHM H3 paia KOHIEHTpU4e-

ckax koaen (puc. 109), KaKI0€ H3 KOTOPBIX MpejcTaBiser
KOJIbIIeoGpasHylo MOJMOCKY, coctosulyio u3 36 wmrpuxos u 36
PABHLIX MM [0 IIHPHHE NPoMeKyTKOB. [To mMepe npubamxenns
K LIEHTPY MOJOCKH CTaHOBATCH Gojiee KOPOTKHMH, & LITPHXH
¥ NPOMEXKYTKH Ha HUX Gosee Tonkumu. Ha nekoropom paccros-
HHH OT HEHTPa MITPHXH H NPOMEKYTKH HAYHHAIOT CAUBATHCH,
o6pasys CIJIOLIHOE Cepoe MoJie.
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HyxHo naiitn nauGonee 6au3koe K HEeHTPY KOJbLO, B KO-
TOPOM €Ille MOXKHO DA3NHYHTDL YEPEJOBAHHE TEMHBIX H CBET/ILIX
TICJIOC, WIH, HHAYE TOBOPS, HAHTH FPAHULY CILIOLIHOIO ceporo
Kpyra, BHYTPH KOTOPOrO yxke HE Pas/Hyalorcs Jyun MHPBHI.
H3svepus xuamerp sroro ceporo Kpyra B MHIJIUIMETPAX H YMHO-
HHB €ro Ha 3,14, onpexenum anuny OKPYXHOCTH, T. €. JJIHHY
TIOJIOCKH, HA NPOTSKEHHH KOTOPOil 36 ITPHXOB 1 36 poMexyT-
KOB €Ill€ paspemaiores AaHHLBIM OOBEKTHBOM. Pasiesus 31y
AJMHY HA BEIHYHHY yBe/in-
YCHHSA, Y3HAEM ee pasmepbl
Ha neratuse. Teneps, pasje-
JIHB YHCIO0 36 HA JJIHHY mo-
JIOCKH B MHJLTHMETPAX, [1OJTY -
HHM paspeilaiilyio cuay B
JUHHAX HA | M.

Hanpuwmep: meratns nenpira-
TEJBHOTO UHTA paccMATpPHBaeTCA
Ha 9KpaHe yBeTHUHTENT OPH  Je-
CATHKDATHOM YBEIHIEHHH; JHAMETD
CIIONIHOTO Ceporo Kpyra Ha H3o-
OpaKenuH  UeHTpauibHOM MHUPBI
OKasaJjcs paBubiMm 4 MM, Ha H30-
OpaxeHHsAX IPOMEIKYTOYHBIX MHp—

MM, a HA H300pamenHsx Kpait=
HHX MUD — 7 mMM. Y MHOKHBE m0-
JIyueHHble YHea Ha 3,14, oayup
COOTBETCTBYIOUIHE ITHM AHAMETPAM JLIHHEL OKpyHKHOCTEH 4 3,14=12,6 an,
5x3,14=15,7 muu, 7x3,14=22,0 smn.

Pasnenus Bee 21u uncaa na 10, nomyuuM AMMHBI COOTBETCTBeHHBIX OK-
PYKHOCTeH Ha HeraTHBe: ol 6VIyT pasusl 1,26 mut, 1,57 sm 1 2,2 s, 3ua-
UnT, 36 JHHHA paspeulenbl B Uentpe na paune 1,26 mm, B npomemyTounOli
80He ua 1,57 mu u no kpasm — ma 2,2 um. E

Puec. 109,

K cnocoGy
paspemaionieli cHJIbl

nojacueTa

36 "
Orciona Paspeiyajomas ciaa B nentpe moJs 196 =29 nuunii na 1 M,
s
B NpoMexyTOYnoll YacTH moas l_ﬁ:% JHHHH HA 1 mm u mo kpasm
: :
noJs 55— 16 aunuit na 1 am.

[Mpu nosropusix HIMEPEHHIX HET HAAOGHOCTH B MOCJIEIOBATENbHOM
HOBTOpeHHH BCeX BRIMHCJIEHWH, TAK KaK JeFrKO HafiTH NOCIOAHHOE YHC10,
KOTOpoe npH jieennn Ha JHAMETP CILIOWINONO Kpyra, H3MepeHHbli B MuJL1H-
METPAX na sKpane yBEIHUHTEIS, AaeT B YACTHOM Cpasy BeJIHUHHY paspera-
IOUeH CHJIBI B IHHHAX HA MH/LTHMETP HeratiBa. Tak, pus ciydas, pacemor-
PENHOTO B npeapiiyinem nprvepe, T. e. KOr/ia H3mMepenie NPOH3BOLHTCH NpH
ACCATHKDATHOM yBeJMYeHHH NeraTHBa, 5TO YHCIO paeuo 115,

115: 4=29 guunit na su
115 : 5=23 » » »
115 : 7=16 » » »
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. Hsmepennas nogoGHbiM 06pazoM paspernaionas crmg ?;:ﬁf:
OTJHUATLCA OT yKasaHHO# B macnopre ncnmyemorg E Ee'rKo-
Ba, TAK KAK OHA XapaxkTepHsyer cymmapﬁy():%m‘enoghemmon
cTi H300paXKkeHus, 3aBUCALLYI0 OT KauecTBa 00OHX il i
(B cbeMOUHOM anmnaparte H B yBeNHYUTEIE), YTO HEe T 4 .aﬂ
XOpOIIO, TaK KaK 3TO KAK Pa3 Ta CTeNenb 4YETKOCTH, KOCHiI),HM
GyLeT NoNyuaThes NMPH NPAKTHYECKOH CHEMKE C NMOCAeNYT
megﬂgiigfgteﬂue ClelyeT CKasaTh, YTO XOT# paspemaioouias
enna o6HeKTHBA H ABIAETCS OLHOH H3 H%Hﬁoﬂee OGOGeULZ}}%Lx[Jl:ég
€ro XxapaKTepHCTHK, TeM He MeHee 110 O/IHOH JIklib Pasp u; e
CHJE HEeMb35 BLIHECTH OKOHUYATEILHOIO CYMACHHA O I]({al!ecmo
n3oGpakeHns, KoTopoe crnocobeH Aath OébeKmB(ﬁema e
H300payKeHHsT BO MHOTOM 3@BHCHT OT XapakTepa o 5 Al
TOTO, KAK COYETAeTCH XapakTep o0BHEKTA CO CTEeNeHbIo ke
_HHBIX abeppalinil, Npucyunx o0bEKTHBY, KOTOPHIM 3TOT
wn%éi?,ma'anpmep, NpH ChemMKe OGBEKTHBOM, Y g(olc;;:’?rg
IJI0X0 HCTIPAB/ICHA XPOMATHYECKAs abGeppauus, oe};eee A
sIPKOil Pa3HOIBETHOH OKpackoi OYAyT BleO,IlHTba M bt
KuMH, ueM oOBEeKTbl OJHOIBETHHIE, XOTs paspelarorl A
00BeKTHRA — BEIHUMHA JJiA 3TOro 00beKTHBA MOCTOsSHHAA. o)

Tagum 06pazov, BoNpekH oObIYHBIM MPEACTaBIEHHSAM, p;{e“
pemamoiias cuna He ABJASETCs HCYEpNbHIBaAIOILIHM Kpopgeep}{ﬂ;-
AJS CYXK/IeHHSl O PE3KOCTH H300paKeHus, 1aBaemMoro « CT]:I ., i
BOM; T03TOMY TE€PeoleHHBaTh JaHHbIE O Pa3pealouiel Cil
CepyerT.

®OKYCHOE PACCTOAHME OBBEKTHBA
W MACIITAB W30BPAXXEHHS

@DoKyCHO® PACCTOAHHE SBJIAETCA OCHOBHOH XapaKTepHCTH-
KOH 06BeKTHBa.

OT (OKYCHOr0 paccTosinusi OOBEKTHBA 3aBHCHT MacuiTab
H300paKeHust, T. €, CTeneHb YMEHbIICHHsi CHHMaeMbiX npef-
METOB NpH H300payKeHHH CPABHHTENbHO C HX HATYpPalbHbIMH

a3MepamH. : d
4 CpaBHuBas CHUMKH, C/Ie/IaHHBIE C OJHOH H TOH K€ TOYKH,
HO OOBEKTHBAMH C Pa3iHYHLIMH (OKYCHBIMH PAacCTOAHHIMH,
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Mbl BHAHM, UTO usobpascenue mem Kpynwee, wem 60aoue ¢o-
Kycroe paccmosnue obvexmusa, NpPHMEHEHHOro NpH CheMKe
(pue. 111).

Ecnu cuar npenmer, mocratouno YAaneHHell (Kak, HanpH-
MEP, B NPHBECHHBIX 31€Ch CHHMKAX), To, CPaBHHB pasMepsl
Kakoi-HuGyab leTanm Ha Bcex CHHMKAX, JIeTKo yGeIHThCH,
HTO pasMepnl 3TH HAXOLATCH MEXKIY Cco00H B TAKOM K€ COOT-

HOLICHKH, KaK H (OKycHblE paccTosuus COOTBETCTBYIONIHX
06beKTHBOB. TTPUUHHBI 3TOrO MOHSITHY B3 puc. 110.

Puc.
(hoxycroro paccrosinus obbexTHBA

110. 3asuckmocts a3Mepa H3o0paeHHsI oT

TITockonbky Touka cnemky (T. e monoxeHue o6bekTHBa)
H TNPEAMET HAXONATCA HA MOCTOSAHHEIX MECTax, To TPEeYyro/b-
HHKH JIeBOil 4acTu (B NPOCTPAHCTBE NPEAMETOR) Ha Beex
TPEX ueprexax pasupl MexAy coGoil. Kamipii ua TPEYroah-
HHKOB IIpaBoii 4acTH (B npocTpaucTse H3o6paxkenuil) nopo6en
TPEYTOJBHUKY JieBoii yactu. CefoBarenbHo, Bee TPH TPEYT O b-
HHKA NMpaBol 4acTH NOJOGHHI APyT apyry. 3uauut, i : Iy lz=
=t e

B nepeoii raase 6uu10 CKd3aHo, 4TO pasMep u3obpaxeHus
SABHCHT TaKKe OT YJaJeHHOCTH CHHMAeMOoro npeamera:

“em npedmem daaviie om oGvexmuea, men MeHblie pagmep ezo
usobpascerus.
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111 C HHBI OJIHOH TOYKH ofObeK THBAMH p( t

iHC HHMEKH, C, len1a e C A Ul OBLEKT 3H ( C é

CTOSTHHH:

5 — OOBLEKTHBOM C f=50 mm, B — 00LEKTHBOM € f= MM
0 A 50 135
l A — O0OLEKTHEOM C f__""35 MM,




B C 3 b I OSTHHE &
HMKH, JAeJaHHble ¢ 0 1N l TKa
I HC 2 I cJie. ible OOLEeKTHBAMH
1 3 i Pa3HbIX (l!()i(\ CHbIX ce
ChEeMKE H3MeHsJIach Té K, UTOO b MaciuTab T L])C,‘l €H (pnl )Pbl (l[(_"l( BeKa 0()[:.,[
" OJIHHAKOB BO Bcex pex CHHMKax : ) |
A — o6LekTHROM ¢ f=35 mm, B — obuexTHROM C =50 mm, B — oGLEKTHB =l1d9
C IBOM C j 135 MM

Jlas npOCTEHIIHX NPAKTHUECKUX PacueroB MOJe3H0  Bbl-

\ pasuth OOULYIO 33BHCHMOCTb MENGLY pasmepoM H306paxKenns,
~ pa3sMepoM NpeJmera, (hOKYCHBIM pPacCTOSHHEM 00BEKTHBA H

paccTosiHUEM OT NpeAMeTa o obbexkTHBa. JTa 3aBHCHMOCTb
' HeNoCPEACTBEHHO  ClIEAYeT M3 nogobua  TPeyroJibHAKOB

" (cm. puc. 110) n Beipaxaerca nponopuuei

I
] @t
rae 1 — pasmep n3obpaxeHus npeiMera,
| — narypaabHbiii pasmep npeimera,
j — (okycHoe paccTosHuEe 00BLEKTHBA,
@ —paccTosHue OT TNpejamera 10 00LEKTHBA.

Sty 3aBHCUMOCTb YAOOHO BBIPA3HTb COBAMH TaK: uaobpa-
gicer e 60 CMOAbKO Pa3 MeHbule npedmema, CKOALKO (POKYCHHLX
paccmoanutl yKAaObIBaEMER MeHCDY 0BDeKmuBoM U npedmemnos.

OruomenHe pasvepa nobpamenns K HATypalbHOMY pas-

Mepy npeavera, T. €. BEHUHHA - HagbiBaeTCA MacuTa-

GoMm u3oGpaxeHnus s,

Bripaxarh MaciiTab n300paxenis NpuHiTo Jpobkio ¢ 4uc-
aureaem .

Ecau, Hanpumep, n3o0paxKeHHe UENOBEKA poctom 170 cu
paeso 17 ma, TO macimTab u3obpazeHus paBeH

7 1
1;00*—1{—}1,:?0_0’ uan 1:100.

Yucso, obpaTHoE macmtaly (B HaweM NpHMEpe 100),
‘HA3LIBAIOT <3 HAMEHAaTEedAb MacuiTab an. Mb Gyaem
€ro Ha3bBaTh NPOCTO «YMEHBIIECHHE? H o6o3nauath GyKBOH .
[IpakTHuecKHe PacueTsl OUeHb NPOCTBL.

Hanpumep: 1. Hyxuo cusith Bajinika na nomams (ero Beicota 2,4 )
TaK, uToOnl H300paKenue Ha TIEHKE 610 To BuicoTe 16 M.

[lpexae BCEro ONpee M «yMenblIeHHes.

m= 2%22 = 150.

CliefoBaTenbHO, CHUMATD HYKHO C JHCTAHIHH B 150 dokycubix pac-
CTOSHH.

3pauut, ecan GyjaeM NPUMEHATD obbextus f=>50 MM, TO HY?KHO CHHMATD
¢ paccrosauust 50 amX 150 = 7,5 #.

2. TIpeanonoxum, YT0 paccrofnne 1o ofbexkra 3ajano, T. €. CHHMATh
MOKHO JHUIb C OTpefeneHHOH TOUKH, Hanpumep ¢ paccrosinng 20 m OT Jio-
DOXKKH, MO KOTOPOil NPOEJET BCAAHHK, PasMep H300paxenus JKeaaTelbHO
JiMeTh 110 Bhicote 16 mu. Tpebyercs nojoGparh O0beKTHB COOTBETCTBYIOLLETO
tokycHOro paccrosnus.

* B onmuke 5Ta BeHuMHA HA3WBAETCS WIRHellHOe YBeAHUEHHe», Wi
«Hofepeynoe yBe/IHYEHHEr.

B @oroannaparu a ontura 112




Hcexogny onatb-Takd H3 BeNHUHHBI «yMeHbleHua» m=150. B 20 u
(Joxycuoe paccrosinne RO/KHO yaAOKHTECA 150 pa3. CieioBatesabuo:

20 000
f=

50 = 134 mm.

Ecan 8 natope ectb 06bertnBs f=135 #u, To ero u HYHHO NPUMEHHTE.

Ilpusenenusiii pacuer mne spasiercs pacyetoM TOYHLIM,
TAaK KaK OH BblBEleH, MCXOAS H3 NMPEANOJIOMKEHHT, UTO H30-
Gpaxkenne PacnonokeHo B (OKAILHON MI0CKOCTH. TOMHOCTH
pacuera BNOJNIHE JOCTATOYHA, €C/AH MPEAMET HAXONHTCH He
Gamxe uem Ha 20—30 (oKyCHbIX PAcCTOSIHHA OT OGBEKTHBA.

Ilpu cnemke Gonee 6nusknx NPEIMETOR IUIOCKOCTh H3006pa-
JKEHUSI HE COBNANAET C (OKANBHOH MJIOCKOCTBIO, OHA JIEHKHT
Jajblie oT o0beKTHBA.

Onuako eciu BecTH orcuer paccrosHHi He OT O0BEKTHRA,
4 OT TOYKH nepeiHero okyca, To pesyabrar pacyera Oy aer
BO BCeX C/iyuasx aGCoO/MOTHO TOYHBIM.

Hanpumep, menas nonyunts -n3oGpaxenne npeivera B Macuitafe
1 :4, ero nyno cuuMaTh ¢ paccrosiuus 5f or ofhexTHBA (OT TOUKH Mepes-
HEro Qokyca A0 npejMeTa B 9TOM CAyHae Kax pas H yJaoxarcs uersipe (po-
KYCHBIX paccrosinns). Kenasi n306pazuth npeimer B Maciutabe 1 : A T

B HATYPAIBAYIO BE/HUHHY, €r0 HYXHO CHHMATD C PACCTOAHHA 2f OT OGhek-
THBA H T. 1.

CiloBaMH 5Ty 3aBHCHMOCTB  MOJKHO BBIDA3HTL  TaK:
YMeHblleHue npedMema Ha u30OPadcen L PagHo YuUCAY hoKycHoix
pacemoanull, ykiaovieaiowuxcs mexcdy npedmemosm u oGvex-
musom, 6es eduruybL,

Hsmenenne gokycHoro paccrosmus 00beKTHBA Hacaziou-
HbiMH JuH3amu. [lna uamenenus doxycoro paccrosiuus o6b-
€KTHBA M0JIb3YIOTCA HaCaA0YHLIMH JHH3AMA.

[Ipu npumenennn nonoxurenbuoi (cobuparenbHoil) AHH3BI
(OKYCHOE pacCTosiHie YMeHbIIACTCS, a NPH NPHMEHEHHH OTPH-
Lare/bHOH (paccenBaiomiei)— YBeIHYHBAETCH,

Pacuer yno6uee peero [IPOH3BOAUTE, HCXOASA H3 ONTHUECKHX
CHJ JIMH3Bl U O0OLEKTHBA.

Onmuueckan cura cucmems (00vexmus-aunsa)
CyMMe ONMUECKUX CUA KOMROHEHMOS.

Onruueckas cuna nOMOKHTENLHON JHHZDLI npu pacuere
Gepercs co 3maKkoM MTOC, a ONTHUECKAS Cusia OTPHILATEeABHOI
JIHH3Bl — CO 3HAKOM MHHYC.

PasHa

Hanpumep: 1. Ha 00beKTHB, (POKyCHOe paccTosHHe KOTOpPOro paBHo
105 mm, nagera OTPHUATENbHAS ‘HACAAOUHAS JIHH3A, HMeouLas ONTHYECKYIO
cuny A= —1,5 puontpuu. Kakoso (okycuoe paccrosinae  cHCTeMBI?
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1000
Onthueckass chaa oOLeKTHBA paBHA 105 = 9,5 pHonTpHH.

Onriueckas cuia cHcTeMbl paBna 9,5 -—](}63:8 JAUONTPHI.
& o (s =i 2 M
PoKyCcHOE PACCTOAHHE CHCTCMBL PABHO 8
9. Kakyio HACAJOUHYIO JIMH3Y CJIeIyeT NPHMeHuTh NPH 00LEeKTHBE,
"Q)oxyc.lme pa'c.cmmme kotoporo pasno 110 sm, utobbl hoxycHoe paccTonnuHe
éﬁcremm okasanoch paBubiM 80 mm?

1000 %
— T NTPHH.
Onriueckas cuja 00OHLEKTHBA paBHA 10 == 9 puontp

o 12,5 amuon-
OnTHuecKast CHIA CHCTeMbl JO/DKHA OBITH paBna s =125
J *tpnﬂ(.)mmecmﬂ CHJ4 JHH3EL foazKa ObiTh paBua 12,5— 9=-1-3,5 puontpuu.

[logo6ubie pacyeTel GYAyT BepHBl JIMIIb B Ciayuae, €CiH
' 10 K OOBEKTHBY.
JIHH34 NTOMelleHa BILTOTHY :
Tlpu HAIHYHH NPOMEKYTKA MEKAY OOBEKTHBOM H JIHH3OH
pacuer NPOBOJHTCSA MO Ciefyioliel opmye:

f - It}‘fﬂ
£ fn'!‘f.'t'_d’
— (QOKYCHOE pPACCTOSIHHE CHCTEMBI,
- );c _(13 ¥ » » 00BeKTHBA,
fo__- » » HACAJOYHOH JIHH3HI,
A

i *
d — NPOMENKYTOK MeAy OOBbEKTHBOM H JHH30H *.

Jlns yKpynHeHHs H300payKeHus ecrb JBa MPAMBIX ngT:i
1) ypenuueHne (POKYCHOTO pAaCCTOsIHHA OOBEKTHBA OTP u
TeJLHOI JHH30MH, 2) NPHOIHKEHHe K CHHMAaeMOMY MpeiMery.
B ToM u ApyroM ciyuae OJHOBPEMEHHO C YKpPYMHEHHEM pa;
Mepa H300paxKeHusi MJIOCKOCTb H300parKeHHA OTAansercs
om]ielm;elf(;mpmx oroannaparax paccrofHHe MexAy 00beK-
THBOM H IJIOCKOCTBIO H300paKeHH He MOmer ObiTh 3Hav-
TEILHO YBEJHYEHO, H 3TO OOCTOsITE/LCTBO JIHII3eT 3031\106}1;-'
HOCTH 10J1y4aTh H306PaK eHHs JOCTATOUHO KPY HHOI‘?] Maﬁcmza i

Tak, nanpumep, otorpapupys amnmaparom «/ lOOHT b,
MOZKHO IOJIYYHTL HAHOOMLIIYIO BEIHUHHY H300paxKeHHs f;! . 1/4 1;
HAaTypaqbHOl BeJHUYHHEI NPEAMEeTa, CHHMadg C paccto

% Crporo TOROPS, BeHUHHA d €CTh NPOMEKYTOK MEALY 3;{;;1??{%;”?:15};
HOM ILIOCKOCTIO JMH3bI H Depefneil IMIaBHOM IIOCKOCTBIO O b(; i [;) "
3TOT ﬂpOME)KYTOK HMeeTcHd, Adxe eC/IH JHH3a [ocrasJeHa 6BI'[.:JH) go“e
oGbexTiBy. [IpH MPaKTHMECKHX pacyeTaX 5THM MOKHO npeiebpe h’mege}‘:m
cilyqaeB, KOTjga FJaBHble [JOCKOCTH OOBEKTHBA SHAUHTEJBHO B
Brepes naun nasap (cM. puc. 91 u 92).
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1.3 m, Tak Kak npu PoKYCHOM pacCTOStHHH OOGBEKTHBA 75 M
MaKCHManbHOE pacTAxeHHe KaMeps Bcero Jaumb 80  mu
(or 3anmeii rnaBHON MJIOCKOCTH OGBEKTHEA A0 MJIOCKOCTH
¢oronnenkn). Ciumares Gamxe gem ¢ 1,3 » uin NPHCOEIHHATE
K OGBEKTHBY OTPHIATE/NLHYI0 JHH3Y HENb3fl, TAK KAK H TO
H Jpyroe norpeGoBano Obl GOJIBLIIErO0 pACTSIKEHHS, UeM
0 . :
B nomoGueix cayuasx mas YKpynHenus wuaobpaxkenuns
NPUOEraioT K .TPETheMy MyTH, HA MePBblil BIFJISAL HECKOIbLKO
N4pajoKCaNLHOMY — HE YBENHYHBAIOT (DOKYCHOE paccTosiHue
o0LeKTHBa, a, Hao00pOT, YMEHBLIIAIOT ero NPpHCOEAHHEHHEM
K OOBEKTHBY MONOMKHTENLHON JHH3bI, H3obpaxenne npu
STOM, KOHEUYHO, CTAHOBHTCH elle Meibye (eCc]H CHHMATbL C Toil
K€ TOUKH), HO 3aTO MOAB/SIETCH BO3MOKHOCTH BECHMA 3HAUM-
TENbHO MPHOAH3UTL (oTOAnmapar K CHHMAeMOMY MpeIMery
(Tak Kak Temepn pacTmkenue KaMepsl HaMHOrO MpeBhIIaer
dokychoe pacctosiune). To mocnenHee 0GCTOSTENLCTBO nepe-
KPBIBAET MepBoe.

[Npusenem npumep pacuera ans Takoro cayuas.

K obbekruBy dotoannapara «lioGurenss (F=75 mm) npucoeunumn
MONOHHTENBHYIO A3y [l=-2,5 gauontpun. C Kaxoro mawGimmafimero

PaccToAHUA PH STOM MOMKHO CHHMAaTh NpeAMer
A H KakoB 6
H300paXKenHs? ; e

Onraveckasn cuana obbekTiiBa paBua %‘2 = 13,3 muontpuu.

Ontuueckan cuna cucremsl paeuna 13,342,5 =15,8 JAHONTPHHA,
1000
15,8

3nan GoKycHOe paccTOsIHNE CHCTEMb f=63 mm n 3nas makcumanbroe
paccrosinie OT 3ajHelil rNaBHOH MAOCKOCTH A0 MIOCKOCTH uzobpaxkenusn

(6==80 xm), no ocxosuoil Popmyae a
» HH3bl HalilleM paccrosiude OT n i
1aBHOM NNOCKOCTH 00BEKTHBA [0 CHUMAEMOro npeime‘ra: SR

Doxycuoe paccrosuue cHCTeMbl pasHo =63 mum.

%.}..'_:L e i

i 1
6B 4 50 50 a==300 wu= 30 cun.

ik DOC'KOJTBKY YMEHbleHHe MpeAMeTa PaBHO UHCAY (OKYCHBIX pPaccTos-
» YRIQJBIBAIOWMXCA MEMAY NPeAMETOM H OOBLeKTHBOM Ge3 eAMHHUIBL, TO
300

m== —dj-——]%5——l=4,
TatB4 H306pa}KEHHE 5yﬂ6T COCTaBNATh ’]‘ HaTypanbuoi . BeHYAHL] npeavera.
[Tpoeens pacuer g 00paTHOM MOPAJKE, MOKHO onpenenuTs

rjleoéxo,lmmyao OUTHYECKYIO CHNY JIMH3bI ANISl [O/YYCHHS JKena-
CMOro maciirata uaobpaxeHus.
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TouHOCTH PacueTa BNoJIHE JOCTATOUHA ANs MOAGOpPa IHH3H.

pu CheMKe Xe B psle ciyuaes TpeGyercsl He3HAUHTeNbHAs

" monpaska B (JOKyCHPOBKE W/IH K€ H3MEHCHHE PAcCTOAHUA OT
_mpejMera Jl0 (oroannapara.

[losroMy HAcaJlOUHLIMH JIMH3aMH YJoOHee No/b30BaThCH,
\ec/li anmapar HMEeeT HaBOAKY 1O MaTOBOMY CTEK.Y.

[Ips M3rOTOB/JEHHH HACAJOUHLIX JIHH3 H3 OYKOBBIX CTCKOI
(Ayulie 1o/b30BaThCA MEHHCKAMH, T. € BbIY KJ10-BOI HY THIMH
CTeKIaMH.

Cnefyer 3HaTh, YTO NMPUMEHEHHE HACaJOUHBIX JIHH3 yXYI-
maer KauecTBO M300paXKeHHs, TaK KaK IPH 3TOM HapylIdeTcs
‘pcnpasienne aGeppainui, AOCTHTHYTOE B 00BbEeKTHBE; KpoMe
TOr0, NPH NMPUMEHEHHH MOMOKHTENbHBIX JIHH3 YBEIHUHBACTCA
yron H3o0paKeHus o6beKTHBA M BCIEJCTBHE 3TOTO OYCHDL
3HAYHTEILHO CHHMKAETCS PE3KOCTb KPAEeBRIX 4ACTEH CHHMKA.
TlosToMy NpH CheMKe C HACAAOUHBIMH JIHH3AMH PEKOMEH/YETCA
AnadparMupoBaTh 00BEKTHB MAKCHMAJIbHO, HACKOJBKO MO3BO-
JIAIOT YCIOBHS OCBELeHHS.

[pumeHeHHe NPOMEKYTOUHBIX KOJel, HMuorga BO3HHKAET
moTpeGHOCTb MOYYHTh KPyNHOe H300paKeHue, He npuberas
K yAAHHEHHO QOKYCHOrO PacCTOfHHS HAcaa0uHLIMH JHH3AMH,
TaK KaK, BO-MEPBLIX, NPH yAJHHEHHH (OKYCHOrO pacCToAHHS
OGBEKTHBA YMEHbIIAETCs IyOHHA PE3KO H300paKaemoro npo-
erpanctsa (o ueM OyJIeT CKa3aHo HHUXKE), a4 BO-BTOPHIX, KaK YK€
GbUIO CKA3aHO, MPUMEHEHHE HACAJOUHBIX JIHH3 YXYAWAeT Kd-
YeCTBO H306PAKEHHA U TPeGyeT CUIbHOro AHapparMHpOBaHHUs,
YTO HE BCerja BO3MOMKHO MO YC/AOBHAM OCBELIEHH.

E IMHCTBEHHBIA OCTAIOMIHKACS NyTh — CheMKa C oueHb G/H3-
KOTO PAacCTOSiHUA — TAKIKE He BCerjla BO3MOXKEeH, TaK KaK 60J1b-
HIHHCTBO JOGUTENbCKHX (hoTOKamMep He HMeeT [0CTATOUHOrO
pacTsKeHusl WM BeUIBHXKeHHS OGBEKTHBA.

Tak, sarnpumep, Onpasbl OOBEKTHBOB B (oToanmnaparax
«®3/1» u «30pKHi» paccuuTaHbl HA CbeMKY C AHCTAHLHH HE
Gnuxe | x, poroannapar «Jliobutens» — ¢ 1,3 4, a pacrsixe-
Hue Kamepel «<MOCKBa» M03BOJISIET BECTH CHEMKY TO/BKO C pac-
crosuui ot 1,5 a. :

B sTux cayyasx BLIXOJ MOXeT GbITh HaijieH B PHUMEHEeHHH
NPOMEKYTOUHbIX KOJEll, BBHHUHBAEMBIX MEKIY OOBEKTHBOM H
Kamepoii U yAJHHSIOUIAX TaKHM 00pasoM pacCTOsHHE MEx-
Ly 3ajHell TNaBHOH NJIOCKOCTBIO 00BEKTHBA W [JIOCKOCTHIO

MJEHKH.

Pacuer HYXHOH BHICOTBI KOJIbLA, T. € BEJHYHHBI YAJNHHC-
HHSl, BECbMa HEC/IOHKEH.
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Ilpexkne Beero onpejenfaercs NOTPeOHOE «yMEeHBIIEHHEe»
:IL’ T. €. OTHOLUEHHE HATYDPAa/JbHON BeJIHYHHB CHHMAEMOro
1

o0BeKTa K KeaaeMoil BejHuYuHe H300paxKeHus.
3arem no gopmyne a=f(m--1) Haxoaurcs a, T. €. pac-
CTOSIHHE, C KOTOPOro CJAEAYeT CHHMATh.

o a
3areM Mo ocHOBHOII QOpMYJie JIMH3LI HAXOAAT b= a—f—f Al

HY?KHO@ DACCTOSIHHE MEMJy 3ajlHeH IVIABHOI MIOCKOCThI0 06h-
eKTHBA M IVIOCKOCTBIO IJICHKH.

Ecin o0BeKTHB yCTaHOB/EH IO IUKAJe HA OTMETKY 0o, TO
paccTosiHHE MEXAY 3ajHell TIaBHOH MIOCKOCTLIO €ro H ILIO-
CKOCTBIO IJIEHKH (6€3 KoJblla) paBHo f. CliefoBaTe/bHO, BLICOTA
VAJIHHAIOUIEr0 KOIbLA TIPH YCTAHOBKE 0GhEKTHBA HA 00 JO/IKHA
ObITh paBHa h=b—1/.

OjHM KOHCTPYKTOPEHI NpEANaraioT 3apaHee 3aroToBHTH Ha-
Gop KoJiell, pasiuiHO BBICOTH A1F PA3MHYHLIX CTYUAEB ChEMKH,
ApyTHe COBETYIOT pa3paboTaTh KOHCTPYKIHIO COOPHOTO KO/bUa
¢ HameHslollefica BricoToil. Konkpernsie peinenus 6VAyT JaHbl
B nocaeiylouinx poimyckax «bn6anorekn dorosoburens» *,

YIoJ1 B NOJIE U30BPAKEHH S

Vron, B npejienax KoToporo NpocTPaHCTBO H306pamaercs
O0BEKTHBOM, Ha3HIBACTCA YIAOM 3peHHA 0605Dek-
THBa.

Hacrs ¢okanbuoii miockoctd (B dopme kpyra), rae pac-
noJiaraercsi M300paXKeHHe BCEro «BHIHMOro» OOBEKTHBOM I1pO-
CTPAaHCTBA, HA3bIBAETC NOJN€M 3peHHUd 00BeEkK-
THRAaTE

* Beinyck 5 — «Cnenpanbubie Bujipl OTOChEMKH» H BEINYcK 6 — «Pe-
NPOAYKIHOHHAA (POTOCHEMKAY.

** TepMHIIOJIOTHS, OTHOCAMIASCS K JAHHOMY BONPOCY, 10 CHX TNOp He
cranfaprtudopana. OHH H Te e NOHATHA PasHble aBTOPL! 0603HAYAOT
pasubiMi HasBanuAMu. Jasa yroGerBa (otosmobireeil Mbl 3/1eCh NOMb3yeMCs
TGPMH&;%?FM& astopos  «KpaTtkoro ¢ororpadiieckoro cnpaBouHHKa»
H3A. P
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Ha6noaath NOJHOCTBIO TOJE 3pPeHust 00beKTHBA BO3MOX-

" O, eciH NOMEeCTHTh OOBEKTHB B KaMepy € MaTOBbIM CTEKJIOM
| gocrarouHo Gosbioro pasmepa (puc. 113).

Yron speHusi OOBEKTHBA MOHHMAeTcd Kak TeJecHslit (Ko-
Huueckuil) yrosa, o0pa3oBaHHBIH JIHHHAMH, COELHHSIONIHMH

| mepenHiol0 TJIaBHYIO TOYKY OObEKTHBA C KpasmH usobpa-

Year soenuz flo7e goevem
AIBERTLER gosehTILle
Aaime yendnantenes
- DIEERTINE

-

¥y _-.f‘i-lr-’;h;%‘a_ E R T

JKAeMOro MNpeJIMeTHoro mnpoctpancrsa. Mameputs yroa ape-
HHSI MOMKHO B MNPOCTPAHCTBE H300paxKeHHH, TAK KaK OH pa-
‘BeH yr.1y, o6pa3oBaHHOMY JIHHHSIMH, COEJHHSIOUIHMH 3aJHIO0

3

Yoo uiadpaseiig
Wik riidiirg

Pic. 113. Yroa u nofe apenns ofbeKTHBA. YTOJ H TOJde H30Gpaxeist
o6LeKTHBA

FaBHYIO TOUKY C TPAaHHIAMH MO 3peHHs 0GBeKTHBa. Bor-
pakaioT yroJ 3pPEHHA BEJMYMHOH TJIOCKOrO yraa, BpalleHue
KoToporo o6pasyeT JaHHbIl KOHHUECKHil yroa, T. €. BEJH-
YHHOI .

Benuunna yriia 3peHHs OOBEKTHBA 3aBHCHT OT KOHCTPYK-
umun obbextuBa. Tak, HanmpuMmep, NPOCTaf NOJOMKHTEIbHAS
JIMH3a C TOHKMMH KpasiMi 0Oe3 ompaBbl HMERT YroJl 3peHHsd,
Gauskuii k 180°, Tak xak Jydud, WAYIIHE OT KpPailHUX TOYEK
NPOCTPAHCTBA, MOJYHAl0T CBOGOAHEIH  JIOCTYI vepes JIHH3Y
K miockoctH usobpaxenns. Ecau ke JIHH3y BMOHTHPOBATbh
B onpaBy, TO KpaiiHHE Jyud OyAyT CpPe3arbCsi ONpaBoM H
yroil 3peHHst YMEHBLIIWTCA; 4eM JUIHHHee onpasa, TeM CHJlb-
Hee orpadRuHT OHA yroJl 3PEHHA H TOJIe 3PeHH:.

Haobpaxenne, AaBaemoe OOBEKTHBOM, HE obnagaer OfH-
HAKOBLIMH KA4eCTBAMH MO BCeMy mMoJio; HAanOO/IbIas pes-
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KOCTb H OCBelleHHOCTh H300pamKeHHsl HaOMOAAIOTCH B LEHTpe
noJig; 10 Mepe YhaleHHs OT IEHTPA pPE3KOCTh H OCBelleH-
HOCTh M300paxeHus 3aMETHO CHIXKAIOTCS, a y TPAaHHIL N0/
H3obpaxeHHe BeCbMa PaclJIbIBYaTOE H TYCKJIOE.

Tak, nanpumep, Ha H300pPaXKEHHH, MOJYYEHHOM NPH MO-
MOILH TNPOCTOH JIHH3bI, TPAHHLLI NOJAA HEBO3MOKHO Jlame
YCTAHOBHTL BCJEICTBHE SHAUYHUTEJILHOH IIOTEPH PE3KOCTH H
OCBEIIEHHOCTH K KPasiM moJs.

[lenTpanbhyio yacTe noss 3penuss OObEKTHBA, B npejue-
Jax KoTopoi uzoOpaxeHne obnajaer CTENeHbi0 Pe3KOoCTH,
JIOCTaTO4HON 1A (poTorpapuuecKHx Ieeil, H Kotopas (akTu-
YeCKH HCMOJib3yeTcss B anmapare JUisi NoJY4eHHs H3o0pance-
HHSI HA CBETOYYBCTBHTEJBHOM MaTepHaJie, HA3HIBAIOT I 0J1 € M
H3oOpaxeuua 0o6GBbEKTHUBA

) =g

Puc. 114. ¥ron wusobpamenus obbeKTHBA:

00;= | (mnn g), AO,; = nonoewse pasMepa Kajpa (o mHupHHE, BBICOTE, AHAro-
HajaW), § — NojOBHHA Yria H306paxKeHus

::‘.'.:ﬂﬂ]

Yron, o6pasosaHHbiii JyuaMH, COEAMHSIOIHMH KpaiHue
TOUKH M0/l M300paxceHus C 3ajueil IVIaBHOH TOUKOH oOBeK-
THBA, HA3KIBACTCH Y FTJAOM H3o00paxeHuHsa o00bek-
THBa(yroa B ua puc. 113).

Pasmep nons wusoGpaxennst onpegensier coGoii Makcu-
MajnbHbi pasmep Kajpa. JluaroHanb Kajpa HE MOXKET ObiThb
Godapile fHaMeTpa noJis H3oGpaxKeHus.

Ecin yron usobpaxeHnss o0beKkTHBA C ydYeToM (hopmara
Kappa (T. €. yroJl He KOHMYECKHi, a UeTbIPeXTPaHHEIH) OT-
JOXKHTH CHMMETDHYHO B MPOCTPAHCTBE MPEIMETOB, OMECTHB
BEDUIHHY €ro B MEPejHIOI0 TJABHYIO TOYKY OOBEKTHBA, TO
SaKJiOYeHHasl B Ipejesiax 3TOr0O yrja 4YacTb MPOCTPAHCTBA M
Oyner n3obpaxeHa HA CHHMKE.

Yrael  usobpamenuss 00beKTHBOB. YTol H300payenus
MOXKET ObiTb BbIYHC/IEH, HCXOAS H3 PacCTOSHHS MEKAY 3ajl-
HeHl TVIABHOM IUIOCKOCTBbIO OGBEKTHBA M IJIOCKOCTbIO H306pa-
JKEHHs H H3 COOTBETCTBYIOULETO pasmepa Kajpa (nmo wupuHe,
BbICOTE MJIH Juarosanu) (puc. 114).

Tax, nanpumep, Hajo onpejelHTh MaKCHMATbHHI (MO AHAroHail)
yroa usopaxenns ofnvextnBa f=050 mm B annapate «30pKuiis,

120 /

" Paswep xazpa B Kamepe 2436 atar.
i Jnaronanb kajipa pasna 43,3 sm.
[lonoBuRa guaroxain paeua 21,6 mm.
oy ’
tgh= S 0,43;
0=23.5%
Vron usobpamenna (209 ) pasen 47°.
Ta6anua 2

Beawuuns yraoe n3obpawenns o0beKTHBOB HaHGOJee pacnpocTpaHeHHBIX
B - (GOKyCHbIX PaccTOSHMI

Yron usobpaxenus B rpagycax
doxycnoe pacerosinie oOLeKTHBA B MM no Auaro- | mo ropw- | no BepTH-
HaJH 30HTAJH KaJaH
Pasmep Ranpa 24X36 um
anb — 43,3 Mu
ey Jlb. SRR A .) SR (R 55 38
B, | e s L S AT 40 27
v o VS P R e LT 35 23
Biye & et e A 24 16
JRBE L e e e 18 15 10
o1 T SRR i oy - 8 7 4,5
S e el iy 5 4 3
THOERK o |- Rl & 0k s e gitg 2,5 2 1,5
Pazmep xaznpa I%XSQ (3}
naronane — 10,8 cm
3 ]05......).... 55 47 32
BT Al L oL 48 41 28
T o S IS R 44 37 25
Pasmep xagpa 9X12 cm
aronajb — 14 cm
i FIO;SJI.!]. A .). B 48 37
B0  Ra e L2 DR 44 33
Pasvep kazpa 13X 18 cau
(nuaronane — 22,2 cm)
1 e I R ST .| b6 47 35

TpuBeeHHbie YIJbl BHMHCAHB JUIsl Cly4as HaBOJAKH Ha
GecKoHeyHOCTh. IIpu HaBoJIKe HA Pe3KOoCThb N0 OJH3KHM Mpej-
MeTaM yron uzobpamennusi OGbEKTHBA YMEHLLIAETCs, TaK Kak
H3obpaxenue pacnojaraercs He B (OKaJNbHOH INIOCKOCTH,
a fanemie oT o6bekTHBa, H paccrosaue 00, (puc. 114) Goabuie
(POKyCHOTO pacCTOsSHHA.

Bunouckarean. [Insa BbiGopa TOUKH ChEMKH H MOCTPOEHMSA
‘Kajpa ¢oroannaparel CHaGXeHbl BHAOHCKATE/SMH,
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HeoGxoumo, 4ToGE yTos 0XBaTa NPOCTPAHCTBA BHIOHCKA-
TEJIEM TOUHO COBMa/a/ KaK 10 BEIMUHHE, TAK H [10 HAMPABJIEHHIO
C yrJioM n3o0pakeHus 00beKTHBA.

CoBnazenne yr/ioB o6beKTHBA U BHLOHCKATENS peKoMeHqy -
€TCs1 KXKIOMY JIIOOHTENIIO IPOBEPHTH CaMOCTOATENbHO, B doto-
aniaparax, HMeolHX HABOAKY 110 MaTOBOMY CTeKJy, poBepKa
MOZK€eT GBITh IPOH3BE/eHa BH3Y aTbHO — I1yTeM CPABHEHHS TIPO-
CTPAHCTBA, BHIMMOTO IIa30M U€pe3 BHIOHCKATE/b, H TIPOCTPaH-
CTBA, W300PAKEHHOTO HA MATOBOM CTEK/€ MPH IPOYHO YCTa-
HOBJIEHHO! Ha TaTHBe Kamepe. B ammaparax, He umerommx
HABOAKH N0 MaTOBOMY €TeK/y, NPOBePKA MPOH3BONUTCH MyTeM
KOHTPOJBHOH ChEMKH. et

- Crporo roeopsi, MOAHOTO COBMAJ€HHA TPAHHILL Kajxpa, BH-
JHMOTO YePe3 BHAOHCKATE/b, C TPAHHIAMH KaApa, MONyYeHHOro
Ha CBETOMYBCTBHTE/IbHOM CJIO€ IIIEHKH HJIH TA4CTHHKH, ObITh
HE MOXKET, TdK KaK ONTHIECKHE OCH BHIOHCKATENS H OGbeKTHBA
HE COBMAJaloT. JT0 HECOBHAJEHHe TPAHUL HASHIBAETCA N a-
paanakcom.

IIpu cbemke yjaneHHsix 0GBEKTOB Mapa/nakc HE3HAUHTe-
JIEH H MOJKET He yuMThiBaThes. [lpu chemke ke ¢ Gauskux pac-
CTOAHMH, KaK, HANPHMEp, NPH ChEMKE KPYMHBIX MJIAHOB, Ha-
PalljlaKC BEChMA OULYTHM U Mepefi CheMKOH HeoOXO0IuMO BHECTH
monpasky. Ilonpapka sakmouyaercs B TOM, 4TO OGBEKT pacro-
JaraioT He B TOM MECTe BHAMMOTO B BHIOHCKAaTele Kajpa, rje
HKENATENbHO NOMYYHTDh €ro H300paXKeHHe, a HeCKOJIbKO GJIHce
K TOH FpaHulle Kaipa, Kotopas ofpaiiena K 00bLeKTHBY amnna-
para (puc. 115). IlonpaBka jnomKHA GbITh TeM Gonble, yem
O/1uzKe CHUMAeMblii OOBEeKT.

IIpu KOHTDPO/IBHOI ChEMKE BelHUHHA MOMPABKM Ha napas-
JIaKC A7 AaHHOTO anmapara onpejensieTcss MPaKTHYECKHM
nyTeM It PasIHUYHBIX PACCTOs HuiL.

Hano6HocTs B monpaske otnazaer npu pabore 0IHOOOBEK-
THBHBIMH 3€DKa/IbHBIMH KAMEPaMH, TaK KaK BU3HPOBAHHE Kajpa
B HUX IPOHCXONUT NPH MOCPEACTBE TOrO JKE CaMOro o0LeKTHBA,
KOTOPBIH JaeT H300paKeHHe Ha CBETOYYBCTBHTENLHOM CJIOe.

Jlisi pefBapuTENbHOA OPHEHTHPOBKH HA MeCTe M BeiOOpa
TOUEK CLEMKH I10/IE3HO HMEThb MOPTATHBHHIN BH3HPHBIA MpH-
GOp, KOTOPHIM MOMKHO MONB30OBATHCH OTAENBHO OT annapara.
Takum npuGopom asnsercs, HANPHMED, YHHBEpCaNbHbi BHLO-
uckatens «BY» s annaparos «3opkuiiy u «Kuesr. Momuo
CAeNATL H Go/lee NMPOCTO., XOTS MeHee NMOPTATHBHOE, BU3HPHOE

YCTPOHCTBO PaMOUHOTO THNA €O MIKAJMOH i 0OBEKTHBOB pas-

JIUHHBIX QOKYCHBIX paccrosumit (puc. 116).
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[Ipou3BOUTL pacueThl YIVIOB B rpajpycax ne Hyxno. IIpH
130HBKE 11Ka/IL B POKYCHEIX PACCTOAHHAX AOCTATOYHO JIHIIbL
j0JaTh COOTBETCTBYIOIULYIO MPONOPIHOHANILHOCTE Pa3Mepos

Ymader nanyunnocs mak:

Aadl pacnonazams |
£ Budouckamene mak

Puc. 115. Yerpanenwe napaniakca

o

Arrrwnasnanawt

Puc. 116. INpocTeilmiie BnsupHLie YCTpoiicTEa

PaMKH U PACCTOSIHHS MeXAY BH3HPHBLIM OTBEPCTHEM (AHONTPOM)
H IJIOCKOCTLIO PAMKH, T. €. TpH pa36HBKe mKanbl npubopa B
COOTBETCTBYIONHX (POKYCHBIX PAacCTOSHUAX COOMIOJATE CJe-
AYIOIIee COOTHOUIEHHE:
' e K

e
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rie [ — paccTosHne MexAy AHONTPOM H IJIOCKOCTBIO Pam-
k#, h, u h, — pasmepbl COOTBETCTBEHHBIX CTOPOH PAMKH H
Kajapa.

[lkany Bujaouckarens Jasa MaaodopMaTHeIX Kamep He
crelyeT J0BOAKTD Janee YeM o (OKYCHHIX paccrosuuii 85 ma
nau 135 mm, Tak Kak 310 OueHb YBENHUHI0 Obl rabapuTtsl Mpu-
Gopa. Kpowme Toro, nose 3peust 0pu 6oabimux (HOKyCHbIX pac-
CTOSTHUAX BECHEMa MaJio H 3TO 3aTPyAHHJO0 Obl M0JIL30BAHKHE NPH-
Gopom. InunnodokycHsle GoTO0OBEKTHBE 00LIUHO MpefHa3HA-
YeHBl TOJNBKO JJisi HCTIONL30BaHKs B TeX Mano(pOPMATHEIX Kame-
pax, rie BH3HPOBaHHE NPOH3BOXHTCA HENOCPEACTBEHHO uepe3
3TOT OOBEKTHB NPH NMOMOIIH 3€PKaJbHO-IIPH3SMEHHOH CHCTEMBI.
Iostomy oreuecrBenubie Teneobvektusnl «TAHMP-3» ¢ doxkyc-
HeiM paccrosuuem 300 mm u «<MTO» ¢ dokycHpIMH paccTos-
auamu 500 u 1000 mm umeoT pe3rOul HA onpasax Jjist CoeiHHE-
HuA ¢ (oToannapaToMm «3eHHT». '

NEPCIEKTHUBA

B raase «DokycHoe paccTosHHEe 00BEKTHBA H Macmral
H300paxk eHHsA» TOBOPUIOCH 00 OJHOM [peimMere B CHHMKE.
Ipejmer ycaoBHO paccmaTpuBajicsa Kak nuiockuil. Macmta6
onpeensyica no pasmepy usoOpaKeHps 3TOrO npenMera.

Ha npaxkTuke 3HauMTeNLHO Yalle NPHXOAMTCA CHUMATH
06GBLeKThl [POCTPAHCTBEHHBLIC, COCTOSLUIHE H3 MHOTHX Mpej-
METOB, HAXOAANIMXCS HA PA3JHYHBIX PACCTOAHHAX OT OOBEK-
tuBa., [lpu cbemMke nNpoCTPaHCTBEHHOro OOBEKTa OTHENbHLIE
npeamersl GyayT n3oGpazkeHsl B Pa3HbIX Macuitabax.

Pasnuune B Mmacmradax u3obparkeHuid OTHAENbHBIX Npen-
METOB Ha CHHMKE H fBISIeTCS OCHOBHON NPHYMHOH TOrO, 4TO
NpH paccMaTpHBAHHH CHHMKA CO3/deTcsl BNeuaT/eHHe ray-
OHHBI, TPEXMEPHOCTH H300paKaeMoro npocTpaHCTBa.

H3ob6pasxenue, B KOTopoM MacimTabel n300paxKeHHbIX Mpef-
METOB yMEHLINAIOTCS [POMOPIHOHANBHO YAAJEHHOCTH MNpea-
METOB OT TOYKH 3PEHHSA, HA3LIBAETCH MEPCNEKTHBHBIM.

Ecnu, HanpuMep, B JKHBOMHCH BO3MOXHO H300pasuTh
OT[e/NbHBIE 3JIeMEHTH KAPTHHB B MPOH3BOJLHO BLIOPAHHBIX
MacmrTabax N TeM CaMbiM CO3HATE/NLHO WIH ClydYaiiHO Ha-
pyuwiuTb HepcnexTuBy, To B (orousobparmkeHHn nepciieKkTHBa
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g MOKeT ObITh HapyIlieHa, TaKk KaK Maciralbol oT/ebHbIX Npej-
JeTOB Mpelofpe/ieNenhl HX PaccTosHHEM OT OOBEKTHBA.
Mzo6paxkenne Ha ceTyaTKe uesoBedyeckoro riasa obpa-
yercsi TOYHO TaK K€, Kak u B ¢oroannapare. [lostomy nep-
CHeKTHBHOEe H300paKeHHe BOCNPHHHMAETCS YeNOBEKOM Kak
camoe ecrecTBegHoe. CaMo C/I0BO «MEPCNeKTHBa» MPOHCXOAHT
\oT JIaTHHCKOTO CJI0Ba «perspicere», 4TO 3HAUHT «IPABHILHO
BHJIETbY.
- Xora (orousofpaxkenne Bceria MePCneKTHBHO, WIIIO3HA
Gonblieii WAH MeHbluefi raAyOMHBI MPOCTPAHCTBA B CHHMKE
‘aapucut oT pajga npuynn., Huoraa nop cnosom «nepenex-
THBa» NOHUMAawT ofllee BHOeYaTJEHHE TIJIYOHHBI TPOCTPaH-
‘erBa B cuuMke. B aTom ciydae To NOHHMAHHE NEPCHNEKTHBEHI,
‘0 KOTOpPOM CKa3aHO BHauaje, T. €. 3aBHCAUIEE OT TeoMer-
 pHYECKHX NpHYHH, 0003HAUAOT TEPMHHOM J H H € HHas
gpepcn €EKTHBAa BOTIHYHE OT APDYIrHX NPHYHH, BIAHAIOLIHX
" §a cosnauue obmero Bneuatnenns rayGunel. K stiMm Apyram
- NpHYIHHAM OTHOCHTCSl, HanpHMep, H3MEHEHHE TOHA/JbHOCTH
. WAM LBera MpeIMeToB M0 Mepe HX YHaleHus — T O H aJ b-
Has MNepcneKTHBa.
B 370l KHH)KKE MOTYT OBITb PAaCCMOTPEHB! JIHIIL BOMPOCH!
JNuHe HO!l MepCneKTHBbl, TAK KaK OHH HUMEIOT IPAMOEe OTHOIIe-

- HHe K (oToONTHKE.

‘3aBUCHMOCTb MEPCNEKTHBBI H300DAKEHHHA OT TOUKH CHLEMKH.
- [Tockonbky JsHHEHHass nepcrnekTHsa (419 KPaTKOCTH — Mbl
OyneM HaspiBaTh €€  MPOCTO IMEepPCheKTHBa) CO3/aercs
83 CueT pas3nnyud - MaclTaboB HM300paXKEHHA OTAENbHLIX
npeaMeToB, TO oHa OYIET TeM OLLYTHMEE, HeM 3TO pasjinuue
Goabiie. B mauGonee kpynHoM maciutae u3obpaxkatorcss Ha
CHHMKE TMpenMersl MepeAHtro nnaxa, Haubonee MeJKo—
MpPEeIMEeTH CaMOro 3ajilHero MiaHa. 3HAuYHT, ec/li Ha CHHMKE
Hapsjly C BecbMa OTAAJIEHHBIMH MpeaMeTaMH H300pameHbl H
npeaMeTsl o4eHb GIH3KHE, TO NEepPCreKTHBAa BolpaXKeHa CHNbLHO.
Ecnu jxe CHUMOK He MMeeT MepeiHero niaHa uwias, HaobopoT,
33JHHI TJaH CHHMKA He OUYeHb yjaleH, TO NepPCIeKTHBA Bbl-
paxkesa cnaGo. CnenoBaTesbHO, NPH ONpejeNeHHoll Touke
ChEMKH MepcrneKTHBa CHUMKA SaBHCHT OT MPOTAKEHHOCTH
camoro o6vekTa B raybuny.
OfHako ec/H CHATh OAHH H TOT XK€ OOBEKT C JBYX TOUEK,
M3 KOTOPBIX OlHA Osue K 0OBeKTy, a Apyras Jajblle OT Hero,
TO MepcneKTHBa Ha CHUMKAx OyJeT HEOAHHAKOBA.
[lyete Hyx)HO CHATH [ABe ¢Hryphl, OTCTOALLHE JPYT OT
dpyra #a 10 m, cuutasn B ray6uny. Touka cbeMkH BuiGpana
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na paccroasni 10 u or OGuupkainien ¢uryper. OObeKTHB
f=50 sm (puc. 117,A).
10000 _ = agp pas,

Ymenwmenue Gauxkued ¢uryps m, = e
20 00(]

Ymeubinensie xaabaeil Gurypst m, = =5 400 pas.

Banmuan ¢urypa na caumge Oyjler B ,uaa pasa kpynHee jaabneil.

Puc. 117, Hsmenenue nepcrneKTHBbl H300paAKeHHS NpH MepeMeHe TOUKII

cheMKH (pocT 4ejioBeKa NpHHAT paBHeiM 180 ca)

IlepemecTHM TOYKY CBHEMKH HA 5 M Bhepel, K OOBEKTY
(puc. 117,5).
00

50
Yuenbiense GruxkHeH QUrypsr m; = g —B 100 pas.

& 1500
Yuenbuuenue ganpueil Quryps m, =— - =8 300 pas.

Bauxnuas ¢urypa na cumvke GyAeT B TPH pasa Kpynsee janbreil,

Bo BropoM u3 paccMOTPEHHBIX C/Iy4aeB [epCHeKTHBA
GyAeT BbipaXK€HA CHJIbHEe, YeM B IIEPBOM, XOTs PaccrosgHue
MEXCIY NepejHHM H 3aHHM IJIaHAMH (TIPOTSAAKEHHOCTE 00BeKTa)
HE M3MEHHJOCh.

[Tpu cpemke ¢ oueHb JajibHell TOYKH DACCTOSIHHE MEMKLY
IJiaHamMi (MpOTSKEHHOCTh O0BEKTa) N0 CPABHEHHIO C pac-
CTOSIHHEM J0 0ObekTHBA OyjeT TaKk He3HauYHTeNLHO, YTO o00a
IJaHa, Kak MepejHuH, TaK M 3ajHHiH, H300passiTCs MOYTH B
OJIHHAKOBOM MaciutaGe H NepcrneKkTHBa NMOYTH He OyJer ouLy-
1aThCA,
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Q 6 2aybuny nepcnexmusa cHuUMKa Oydem mem cunbHee, dem
wice K CHuUMaemomy obveKkmy evibpana mouka CHeMKlL.

Ha nepseiii B3TIs] MOXKET [0Ka3aTbCs, UTO MEPCIEKTHBA
MKa 3aBHCHT TaKKe H OT (DOKYCHOTO PACCTOSHHA OObEK-
Ba, OJlHAKO 370 He Tak. Urtobnl y6euTHCS B 5TOM, BepHEMCs
HameMy npumepy (cm. puc. 117,4). Ecin, He uamensia TOUKH
BEMKH (T. €. CHUMas ¢ paccrosinust 10 m oT nepBoil Gurypsi),
pEMeHHTh 06bekTHB f=100 MM, To 0o6e puUT Yy p Bl nHONY-
‘marcs Ha M300paeHWn BABOe KpPyMHee, T. e. H30o6pa3sATcs B
macita6ax 1 : 100 u 1 : 200, HO COOTHOLIEHHE HX PAa3MEPOB HE
BMEHHTCS H ONSATh-TAKH ONMHMKHAST (Gurypa GyIeT Ha CHHMKE
B JIpa pasa kpynHee fanpued (puc. 118).

A
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Hesasucrivocts nuuefinoll nepcheKTHBbL H306paMeHHa oOT
(poxycHoro paccrosinusi 0GbeKTHBa

S

. 115,

Kakoro 0bl hokyCcHOTO paccTosinis 0OBEKTHB Mbl HH IPHME-
HW/IH, HaM He YAAacTCsl C 3TOH TOYKH CheMKH MOJYYHTh H306pa-
- JKeHue, Ha KOTopoM Obl GimkHAS (PHTYpa NONYUHAACH KDY THEe
JlanbHEd B TPH pasa WM B HHOE 4Hca0 pa3. C faHHOH TOYKH
CHeMKH OHA BCETrJa MOMYYHTCS HA H300DAXKEHHH KPYIHEe [alb-
- Heil (purypsl HMEHHO B JIBa pasi, TakK KaK OHa B JBa pasa Gmuke
K annapary.

3aMerHM TakiKe, YTO €CJIH TOUKA CheMKH He H3MEHSercs,
TO H B3aUMOPACIOJIONKEHHEe OTAENLHHIX JerTaqeil Ha CHHMKe
“ocraercsi mocTosiHHbIM (pre. 119).

ITycrb Touku A u B, Haxopsuinecs B PasHbIX MJIOCKOCTAX,
JIeKaT Ha OJAHOM Jyye, NMPOBELEHHOM H3 NepejHeil IaBHOI
- Toukn obbexkrtusa. Ha cummxe Touka A sakpoer Touky B.
- CoBepienno oO4Y€BHIHO, UTO 3TO TPOH3OHIET, HECMOTPS Ha
. Depemeny oO0BeKTHBA, €CAH TONbLKO MNpPH TepeMeHe Oyfer
€OXpaHEeHO MoJIOMKEeHHe MepeiHeH ruaBHofi Toukm. [lpen-
CTaBuM, YTO TOYKH, JexallHe B IVIOCKOCTH A,— ecTh TOUKH
KOHTypa mnpejmerd, a TOYKH, JexaluiHe B INIOCKOCTH B —
- TOuku ¢roHa.
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3HauuT, BO BCEX CHHMKAax, CAEJaHHbIX € 3TOH MO3HIHH,
Kax/biH npenmer OyAeT HEH3MEHHO TPOEKTHPOBAThCA Ha
OJHH H T€ XK€ YacTH ¢oHa.

Ec/iu CHHMOK, OKa3aHHbii Ha puc. 117, A, yBeNuuHTL BABOE
H H3 YBEJHYEHHOTO BHIPE3aTh YacTh, COOTBETCTBYIOILYIO
CHHMKY, NMoka3zaHHoMmy Ha puc. 118, 1o 06a usobpaxenus OyayT
COBEpIIEHHO OJ(HHAKOBHI.

Takum ofpasom, daxkropoM, ONpeie/siOUHM JIHHEHHYIO
NepcrnekTHBY Hao0pameHus, siBIsfercd Touka cbeMku. Bcee
CHHMKH OJHOIO H TOFO K€ O0BeKTa, CHATHE O0bEeKTHBaMH

g Lot
~ /ﬂﬂwmm b

FTEDEGHAR SAaBH0F
TRE DGBERTEL

-~

1

Puc. 119. HesapxcuMocTb B3aHMOPacnoNoXKeHHs JeTa-
Jefl Ha cHMMKe oT (JOKYCHOTO paccTosHus oGLeKTHBA

pa3nnuHbiX (POKYCHBIX PacCTOSHMH, HO C OLHOH TOYKH, OTJIH-
yasch MmacmrtaboMm, OyAyT HMeTH OJMHAKOBYIO NEPCHEKTHBY.

fepcnexTuBa ® (okycHoe paccrosiHiue obwekTHBa. Ka-
JKYILa5Csl 3aBHCHMOCTb MEPCHEeKTHBLI OT (POKYCHOTO paccTosi-
HHSI NPOHCTEKaeT OTTOr0, 4TO HCMOAb30BaHHE OOBEKTHBOB
pasjuyHbIX (POKYCHBIX PAacCTOfAHHMA OOBIUHO CBS3aHO C nepe-
MEHOH TaKme W TOYKH CheMKH.

Ha puc. 112 npuBefeHsl TPH CHHMKA OJHOIO H TOMO XKe
o0LexTa, CHAThe 00BEeKTHBAMM € (POKYCHEIMH pacCTOAHUAMH
35, 50 u 135 mm. Touka cheMKH H3MEHsAJAach C TAKHM pac-
4eToM, uToObl (hHrypa uyenoBeKa Ha MepejHEM IJidHe HA BCeX
Heratueax Geuia H3oOpaxena B Macuirabe 1 : 100, 1. e. annapar
B KaxKJoMm cayuae craBuics Ha jpucranuun B 100 doxycHbix
paccTosiHuil npuMeHsieMoro oGbeKTHBA OT 4YeJoBeKa.

[lepcnekTHBa CHHMKOB pa3iiuiHa, HO H3MEHEHHE €€ Bbl-
8BaHO OTHIOAL HE TeM, YTO CheMKa NpOH3BEeJEHAa Pas3/iuiHbIMH
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12]1. Mamenenne nepcrneKTHBHOTO BIleyaT/eHHs OT CHHMKa
B 34BHCHMOCTH OT IO3HULHH 3pHTEA

THBAMH, a TeM, YTO AJS COXPAHEHHS OAHOTO H TOTO Ke
ytaba nsoOpaxeHuss mnepefHell (UTypsl Mbl BBIHYIKIEHEI
| H3MEHATh TOUKY CHEMKH.

ny6una wu3o0paxkaeMoro npocTpaHcTBa HauGosee orry-
B CHHUMKAaX, CHSITBIX KOPOTKO(OKYCHBIMH OOBEKTHBAMH,
My 4TO KOPOTKO(OKYCHLIE OOBEKTHBL FBJSIOTCA Ooaee
OKOYTO/NbHBIMH, 4eM OGBeKTHBLl IJIHHHO(QOKYCHbIEe (NpH
e Ha OfMH M TOT K€ pasmep), T. € OHH OXBATHIBAIOT
jee MpOCTPAHCTBO B INMPHHY H BHICOTY, MPHUEM B mojae
Gpaxenuss (B Kajap) mnonajaior HoBuie Aetann. OOGBEKT
HMH JleTasisiMi, €CNHM OHM OaMKe K anmapary, uem je-
H, BXOJHBIINE B Kaip MNPH CbEMKE NIHHHOPOKYCHHIM
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Puc. 122. Tpanuns moasi usoGpameHHs MpH CheMKe
OGBEKTHEAMH Ppa3jHyHbiX (POKYCHBIX PACCTOSTHHH Ha
OJAHH H TOT JKe pasmep Kaipa

—]
L —

OBEKTHBOM, HMeeT caM 10 cebe GOMbLTYIO IyOHHY, UeM paHblIe.
[aKum o6pasoM, MpUMEHsisi BMeCTO AMHHHODOKYCHOTO 00beK-
Ba KOPOTKO(OKYCHBIH, Mbl YK€ CHUMaeM, Mo CYIeCTBY, APy~
obbexT, Gosee mpoTsKeHHbIi.

' Ha puc. 122 nokaszaHsl rpanuubl nosis nso0paxenust NpH
eMKe 0OBEKTHBAMH PasNuuHbIX (DOKYCHBIX PaCCTOAHH.
[Ipu cbemke AIHHHOPOKYCHBIM 0GbEKTHBOM B MOJe H30-
@XKeHusi nonajaer uyacTe OokoBoro okna (kaap Ne 3), mpu
EeMKE OOBLEKTHBOM CpeaHero (pokycHoro paccrosuus (Kaip
1 2)— nBa OKHA, A NPH ChEMKE KOPOTKOOKYCHEIM OOBEKTH-
M (kanp Ne 1)— Bce Tpu okna. B mocnejgnem ciyuae nepcrnex-
a Gosee oulyTHMA, TakK- Kak Gosblie MPOTAKEHHOCTh Ca-
F0 o6LexTa. Yrof Xe cXoja napajjienbHuix JuHui (moso-
Bl, JIMHUH NOTOJKA H IIP.) OCTaercs OJlHHAKOBEIM BO BCEX
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MNepcnektua u xapakrep obGwekta. HauGonee oiryruma
NepCrneKTUBa B CHHMKaX OGBEKTOB, HMEIOMIHX MapajeNbHbie
JUHHH, HAylWHe B TAYOHHY (Hanpumep, yXoisdiiHe BAAJbL
PenbChl, MEPCHeKTHBBl YJHIL[, KOPHAOPH!, AJHHHbIE 31aHHSA,
CHSITbI® C YIVIA, H Ip.), TaK KaK B STHX CIydYasgx BC/EICTBHE
YMEHbIICHHS MaclTaboB u3o0paxKeHHil 1Mo Mepe yjaaneHHs
NPEAMETOB OT anmnapara napai/enbHele JHHHH o0BeKTa Ka-
KYTCA CXONSILHMHCS.

Ha puc. 123 nokasano, Kak CH/ILHO OTpa)aercsi Ha HM30-
Gpa)KeHHH 3[aHHs (CHATOrO C Yrsa) NpuUOAHMKEHHe TOYKH
CheMKH K OOBeKTy.

(e

X 4
6m  J0m

Puc. 123. Ycurenwe nuuefinofi mnepcrmeKTuBH mnpH  NpHOAHIKEHHH
TOYKH CbeMKH K 00BeKTy

Eciu Ha nepBoM CHHMKe, CHATOM C paccTosiHus 24 M or
GnKHEro yria 3JaHus, BBICOTA CTEHHl HA4 H300paXKEeHHH
OT NepeliHero mJjaHa K 3ajHeMy YMEeHBUIAeTCs BCEro B JBa
pasa W NepCrnekTHBAa BhIPA)KE€HA HE CHJAbHO, TO HA TPETheM
CHUMKE, CHAITOM C paccrosinusi 6 M, BeICOTA CTEHH HA TOM
iKe OTpe3Ke yMEeHbUIAeTcs B MATh Pa3 W 3TO OCOOEHHO mMOoj-
UEPKHBAETCS KPYTHIM CX0A0M (noj GoJbIIHM YIVIOM) napan-
JIE/IbHBIX JIHHHI BepXxa M HH3a CTEHHL

[lepcnexTusubie «HcKaxeHus» . [IpH BecbMa 3HAUHTENbHOM
NPUOMHKEHHH TOYKH ChEMKH K MepefHeMy IJiaHy CHHMaemoro
00BeKTa JIErko NoNy4nTh H306paXKeHHe CO CTOMb CUILHO BhIpa-
HEHHO! MepPCreKTHBOM, YTO OHO GYAeT Ka3aThbesd HCKAKEHHBIM,
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B JeficTBHTEIbHOCTH HCKAXKEHUs», KOHEYHO, HET, TaK Kak
aykenue, NaBaeMoe OObEKTHBOM, MAEHTHYHO TOMY, KOTO-
foAyuH/JIoCh OBl HAa CeTYaTke riasa, NOMENIeHHOro B Ty
FOUKY, rie bl TpH chbeMKke 00beKTHB anmnaparad, HO BCIe/-
e HeCOpa3MepHO KPYITHOrO Nepe/IHero miaxa rno CPaBHEHHIO
IHHM H OYEHb PE3KOro (KpyToro) cxofa Ha u3o0pameHHH
JIMIeNbHBIX JHHHE 00beKTa CO3[aercs OIyIIeHHe, He COo-
CTBYIOIIEE TOMY, KaKoe Mbl 06bIYHO monmyydaeM, HaGmoaas
KT MPOCTBHIM TJIa30M.
efl0 B TOM, UTO Ue/JOBEUECKHil I/1a3 IPH JIOBOJAbLHO GOIb-
yrie spenusi o61ajaerT BeCEMa MalbIM YIJIOM YETKOro
pa}KEHHH.
pH paccmMaTpHBaHHE 00bEKTa B HaType 3pauok r/iasa He-
OH3BOILHO U O4YEHb OBICTPO MEHAET CBOE MOJOXKeHHe Tak,
0 KOHEIL ONTHYECKOI OCH I71a3a KaK Gbl oGeraer 00bekT, CKOJb-
o semy. TakuM o6pasoM, XOTH KapTHHA 00beKTa H puCy-
HAa J10BOJIbHO GOJBIIIOM T0Je CeTUATKH I/1a3d, OLleHHBAETCs
a He B 1e/10M, a 1o uactaM. Ofinee Breyaraenue oT 00beKTa
BOCMPHHHUMAIONIEM OpPraHe MO3ra CK/aJbIBAETCH CyMMapHO
PAfa eIHHHIHBIX OLLYLIEHHUH.
Tlpu paccmMaTprBanuH e (OTOCHHMKA paccTosHUE OT I1a3a
n3obpaxkeHusi OCBLIMHO OKA3bIBAETCSl TAKOBBIM, 4TO Yroa
eHHSI HA CHHMOK HE BeJHK, W MOXHO CUHMTATh, YTO 3PHTED
TOALKO BHIHUT, HO H OLIEHHBAET BCE YACTH CHHMKA NOYTH OLHO-
'BPEMEHHO, T. €. BCE YaCTH OKAa3LIBAIOTCHA JIETKO CPABHHMBIMH.
CNeoBATENbHO, €C/H MEeXAY OTAEIbHBIMH YacTAMH CHAMKA
JAHCNPONOPIHsl B pasMepax, TO OHA HEMEJ/IEeHHO Ouly-
1eTCs 3pHTE/eM W [IPOH3BOJMT BIEYAT/IEHHE HCKAKEHHOro
00pamKeHHs.
'OcofenHo ocTeperathesi MepCneKTHBHBIX «MCKAKEHHi» cre-
€T [IPM CheMKe 04eHb KPYMHBIX MOPTPETHHIX MIAHOB, TaK KaK
¥ upe3MepHOM P HOIHIKEHHH TOUKH ChEMKH K Ye/IOBEUECKOMY
1y HECOpPasMEepPHOCTh MaciTaGoB H300PAXKEHHS OTACALHLIX
0 yacTeii MOXKET NMPHUBECTH K KAPHUKATyPHOCTH.
TlepcrnekTHBHEIX «<HCKaXKEHHIT» C/IElyeT OnacaThes Takke NpH
CheMKE BHICOKHX aPXHMTEKTYPHLIX COOpyKeHuit. CHHMAs C HHXK-
i TOuKu BBHICOKOE 3JlaHHE W Hanpasiss NPH 3TOM ONTHYE-
VIO oCb OGBEeKTHBA MOJ HEKOTOPLIM yIJIOM K FOPU30HTANH, -
1 MONyuaeM SHAUMTENbHYIO PA3HHIY B PACCTOAHHAX OT 00Db-
THBA /10 HIDKHHX M BEpXHHX yacTeil aganus (puc. 124).
Jluann AB u CD, uveoiiye B HaType OlHHAKOBbIE PasMepsl,
cuuMke 6yayt Heopunakosbl: C D, Gyjaer Goibiue, uYem
\B,, u 3faune Ha cHHUMKe GyeT KasarbCA NMajaiomuM Hasal.
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flBieHue 37O 3HAKOMO BCEM 3aHMMAIOLLHMCS dororpadueit,
HO MOHHMAIOT €ro He Beeraa mnpasuabHo. «Mckamenus» mep-
CIEKTHBLL 31€Ch ONATL-TAKH HeT. OObeKTHB MoCcTpous u3obpa-
JKCHHE TOYHO TaK K€, Kak OHO Opuio 6Bl MOCTPOEHO HA cCeT-
YaTke rjiasa, ecau GO I71as MOMeCTHTh B TOUKy O.

Ecnu CHCKAXCHHBI» CHHMOK DaccMaTpHBaTh C TaKol ke
NMO3HILHH, C KAKOH NPOU3BOAK/IACH ChEMKA, TO OH GYIeT MpoHs-
BOJIUTH BNEYAT/IEHHE €CTECTBEHHOE,

970 06CTOATENLCTBO OOHLIYHO YYHTHIBAIOT OpH pasMenleHH!
(pOTOCHHMKOB Ha BLICTABKAX, MOMemas B BEPXHEH YaCTH CTEH-

1

4 Prc. 124, TlepcneKTHBHEE cHCKAME NS
OpH CbeMKe BBICOKHX 3[JaHHil

AOB CHUMKH, CNEJaHHbIE B HIJKHEM DaKypce, T. €. CHATHIE C
HH3KHX TOYEK MO OTHOLIGHHIO K OOBEKTY ChEMKH.

Eciiu BBl cefiyac ynraere cuas 3a CTOJIOM M KHHTA JICHKHT
TOPH3OHTANIBHO, TO meperexkTHBa cHUMKA (puc. 121) Gyger
KasaTbCsl BaM HCKaxenHod. Ilogunmure HmxHmil Kpaii Kuu-
TH TaK, 4TOOBl B3V CKO/Jb3HA HAK/JAOHHO MO IJIOCKOCTH
PHCYHKA CHH3Y BBEPX — ¢HCKa)KEHHE» 3AMETHO yMEHBIIAeTCs.
[lonaumute Teneps KHATY B BePTHKAILHOM NONOMKEHHH BLILLE
TOJIOBBI H PaCCMATPHBAKHTE TOT K€ CHHMOK C HUMKHEH TOYKH —
CHCK2)XKEHHE» NOUTH mcuesaer. [leno B ToMm, Y4TO MbllLUeuHOE
YCHIHE NPH OTK/IOHEHHH IOJOBb HA3aJl CO3MAET YCJAOBHS BOC-
npuATus, Haubosee OIH3KHE K TEM, KoTopbie 661k OBl IPH ecre-
CTBEHHOM HaGJIOJEHHH JAaHHOro o0bhexTa. MoxHO eme Gonee
NPHOJIH3HTL BOCIIPUATHE K €CTECTBEHHOMY, €CJIH PaccMaTpu-
BaThb I1PH 3TOM CHHMOK HE IBYMS TJla3aMH, a OLHHM.

Crenyer oTMeTuTb, UTO PaKypcHble CHUMKH, T. €. CHUMKH,
CNEIHANBLHO CHATBIE C BEDXHUX HJH HHMKHHUX TOYEK, NPH ChEMKE
KOTOPLIX ONTHYECKAass OCh OOBEKTHBA OblLIA 3HAUHTENbHO
OTK/IOHEHa OT TOPH3OHTAJILHOTO HANPAB/IEHHS, BOCIPHHH-
MaIOTC5 €CTECTBEHHO, €C/1H, KOHEYHO, PAaKypC ONpaBiaH co-
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aHueM CHHMKA, T. e. u3bpanHasi TOYKa 3pEHHs JoruuHa,
IMKH €, Ha KOTOPBIX «3aBaJl Ha3a/l» IPOU30LIe/ BLIEACTBAE
HAUHTENbHOTO W CJOyYailHOro HAKJOHA ONTHYECKOH OCH,
COPHHHMAIOTCS KaK «HCKAKEHHBIEY.

pH yBEJHUEHHH OTTIeYaTKa noAo6HbIe ¢HCKAXKCHHSY MOXKHO
aBHTL COOTBETCTBEHHBIM HAKJIOHOM IKPaHa yBelHuuTeNs *.
Ecan npH cbeMKe BBICOKHX 3JlaHHi BEpXHff 4acThb 34a-
«pexerca», a OTOHTH Jajiblie MoYemy-iubo Helb3si, TO
eT BhLI6path Gojiee BBLICOKYIO TOYKY CBHEMKH, Npub/iu-
bHO HAa BBICOTE CEpeJHHBl CHHUMAEeMOro 3AaHusd.

fa cHUMKAaxX, CHATHIX LIHMPOKOYTOJNBHBIMH O0bLEKTHBAMH,
0 3aMeTHbl HCKaMKeHust uzobpayceHHil oObeMHbIX JeTasei,
OMIOMKEHHBIX B KpaliHHX YacTaAX Kajpa,— OHH HECKOJLKO
HYTH B CTOPOHY OT Li€HTpa, T. €. Mo pajuycaM Kaapa.

. «Mcxaxenns» 3TOro poja HauGojee OULYTHMH B TeX Cay-

X, KOTJa MMEITCSl OJHHAKOBHIE JeTald B IEeHTPaTbHOH

KajJpa # B KPaHHHX €ro 4acTax, BCJAEACTBHE YEro HMEeTCs
0KHOCTH CPABHEHHA BEJIMYHH.
«Mckamenusa» 3TH TOXKE NepCrneKTHBHOTO MOpsjka, a oT-
Ib He sIBASIOTCH CAeAcTBHeM aGeppauuii oObeKTHBA, KaK
J1a Ay MAIoT, U, CJIelOBATEIbHO, HE 3aBHCAT OT KOHCTPYKIHH
)0LEKTHBA.

" Uro6kl 570 yACHHTH, pa3GepeM puc. 125, Ha KOTOPOM B mia-
M306paeHa CbeMKa HMIHPOKOYro/bHbIM O0BLEKTHBOM KOIOH-
I61 nepen 3pannem. OnTHYeckas och OOBEKTHBA Hanpapiexa
DEHAUKYAAPHO (GPoHTY Xoaonnaisl. Msobpaxenue uent-
anbHOl KosoHub A B, GyAeT MeHbIlIe 110 IHPHHE, YeM H300-
KeHne kpaiineil KonoHHsl C, D, XOTH JHaMETPEL BCEX KOTOHH
HHaKoBh. Ha cHuMKe IleHTpanbHas KOJIOHHA NepeKpoer 4acTh
HBl 31aHusa — MN, a KpaiiHsisg KOJNOHHA TEpPeKpoeT uacTb
Q; nocnennan snaunTenbHo Gombiue MN. D10 06CTOATEIBCTBO

IyOHT OLLYTHMOCTH HCKaxkenus. I1pu ectecTsenHoM Haluo-
BHUM STOTO OGBEKTA I1a30M, NOMEMEHHBIM B Ty ke Touky O,
HaXONHJ/ICST OOBEKTHB IIPH CHEMKE, Mbl HE OLLyTHM HCKaxKe-
5 OTYACTH MIOTOMY, YTO [I0BEPXHOCTh CeTYATKH NPHO/IHHKACTC
‘ehepe (Ha pucyHKe 0603HAYCHA Y HKTHPOM), HO IMIaBHBIM 06-
30M N0 NPUYHHE YK€ YIOMAHYTOH Bblllie, 8 HMEHHO [OTOMY,
NpH AOCTATOYHO GOJIBLIOM YTJIOBOM PACCTOSHHH MEKAY
panbHON M KpaiiHell KoJloHHaMH (Ha pucyHke 0003HAYEHO
) MBI paccMaTpuBaeM IEHTPANbHYI0 H KpailHHe KOJIOHHH HE

1}
| * [lozpoGuee 06 3ToM cKasaso B Bhmycke 3 «BuGanorexn doronioGu-
Tensi» — «JlaGoparopuas ofpaborka (oToMaTepHANOBA.

133




OHOBPEMEHHO, a IIOC/IEOBATENIBHO, HTO 3aTPYAHACT BO3MOK-
HOCTb TOYHBLIX CPABHEHHI.

3aBHCHMOCTD NePCNEKTUBHOIO BIEYATIEHHS OT PACCTOSHUS,
C KOTOpOTo paccMaTpuBaeTcs CHUMOK. [lepcrekTnBa B cHuMKe,
MOHUMAEMast KaK BlevaT/ieHHe I/yOHHBl MPOCTPAHCTBA, B 3Ha-
YHTE/IbHOH CTENEHH 3aBUCHT TaK3Ke OT TOro, ¢ KaKOro paccros-
HHSL 3TOT CHHMOK paccMaTpHBAaiOT.

Ha puc. 120 npusenena penponyKuus KapTuHsl XYA0KHHKA
B. A. Ceposa «3umunit B3sm>. Ecan npu paceMarpubanu pH-
CyHKa OTOABHTaTh €ro MOCTENEHHO OT IJ1a3a WM NPHGIHKATEH
K L/143y, TO JIETKO 3aMETHTb, YTO PACCTOAHHE MEXKLY 3aLHHM

4.8 C D

Puc. 125. TlepcnektuBHble <HCKAmEHHS» B KpaeBbix
49acTAX noasi H3o0pameHHs

TJIaHOM (CKYJMBbATYPA U CHAAMIMI YacoBOl) U durypamu nepes-
HEro miaua, T. e. o0ulas AAHHA ABOPUOBOIl JECTHHIbI, KAK Obi
HaMeHsiercsl. Ec/n nonwiTaThest OUeHHTH AJIMHY 9TO JIECTHHILbI
B ME€Tpax, TO 3TO Cle/laTh He yAacTes, He NPuBeAs IJ1a3 H PH-
CYHOK K CTaTHKe.

Ilpnuuna s10r0 sBAEHHS GyJer MOHATHA H3 puc. 126.

B Bepxueii yacTu pucynxa nokasana chbemka ABYX UeJIOBEK
OAMHaKOBoro pocta AB n CD, HaXOAWUXCA HA Pa3THUHBIX
PACCTOAHHUAX OT 00BEKTHBA annapara. Ha niactHuke 6K HHIT
HeJIOBEK n3oOpasurcsi BenuunHoit A,B,, a AanbHuil — Benu-
usdoi CD..

Bo Bropoii uactu pucynxa nokasan riias 3pHTENIs, paccmar-
PHBIOMIETO MOy YEHHbI CHHMOK C PACCTOSIHHST, PABHOTO PACCTO-
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Puc. 126. 3aBHCHMOCTE TepCiIeKTHBHOTO BhedaT/eHHs OT pac-
CTOSIHHA, C KOTOPOTO paccMaTpHBaeTcs H300pameHHe
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AHHMIO MEXTY NIACTHHKOH H 0GBbEKTHBOM BO BPeMs CheMKH, T. €.
MPUMEPHO C paccTos HHs, PABHOTO (POKYCHOMY PaCCTOSTHHIO TPH-
MEHECHHOI'0 NMpH ChbeMKe O0bEeKTHBA. YTJIBI 3PEHHS, IOA KOTO-
PHIMH TJ1a3 BHANT H300PaXKeHHS STHX ABYX YEJIOBEK, NPH 5TOM
PABHbI TEM yriiaM, MOJ KOTOPBIMH ¢BHJEN» HX OGBEKTHB Npu
cbemie, Ilpencrapiss cefe waTypanabHbii POCT 4YejlOBEKa
3Has, 4TO H300PaKeHHbIE JIOAH NPHMEPHO OAHHAKOBOTO POCTa,
SPUTENb, BOCCO3/aBass B BOOOPaKEHHH HIIIIO3MIO TPOCTPAH-
CTBa, Kak 0wl Pa3pBIBaeT MJIOCKOCTHL CHHMKA H MBICJIEHHO OTHO-
CHT H300P@XKEHHS B HANPABJACHHH Jyuell 3peHus (nokasaus
HAa DHCYHKE CTPeJIKAMH) B Te€ MeCTa NpPOCTPaHCTBA, IJle OHH
NIPHUMYT HATypa/bHBIC pasMephl, T. e. u3oGpawmenus A B,
B nonoxenne A,B,, a usobpaxkenne C,D, B nosnoxkenne C,D,,
T. €. KaK pa3 B Te TOYKH NPOCTPAHCTBA, e HAXOLWIHCH 5TH
JIOIH BO BPEMsl CHEMKH.

B Tperbeii uactu pucynka nokasas riaas 3pHTENs, paccMar-
PHBAIOIIETO CHHMOK C Gosiee G/IU3KOro paccTosHus. ¥ IJibl 3pe-
HHf HA H30GpaxkeHus GUTYD NP 3TOM YBENHUHBAIOTCHA, H B
BOOOpaXKaeMOM MPOCTPAHCTBE (HIYPHI 3alMyT, NpPH TOH MKe
HATy palbHOH BeicoTe, Go1ee GIH3KUE K 3PHTEII0 MECTa. [Ipuuem
BOOOPaXKaeMOe PACCTOSIHAE MEAKLY HHMH TAKKE 3HAYHTENbHO
COKPaTHTCH.

B nocnenueii, yerseproii, yacru PHCYHKAa NOKa3aHO BOCHPH-
ATHE TPOCTPAHCTBA 3PHUTENEM, PACCMATPHBAIOLIHM CHUMOK C
Gonbiei AucTaHuuu. [lnst wero mepcmextuBa okamercs npe-
YBEeJITHYEHHOM.

Taxum o6pasom, 1 nonyuenus npaBuAbHOTO MEepPCNeKTHB-
HOTO BrEYaT/ICHHsl CEAYeT pacCMATPHBATL CHHMKH C PaccTosi-
HHsA, PABHOTO (DOKYCHOMY DacCTOSIHMIO OGBLEKTHBA, KOTOPLIM
OHH CHATHL. Ec/u )xe CHHMOK yBenuden, To COOTBETCTBEHHO BO
CTO/IBKO K€ pas CNeAyeT yBeIHYHTh AHCTAHIHIO, C KOTOPOi OH
paccMaTpHBaeTcs.

Tak, wanpumep, cHuMOK chenanHmil Kamepoii «30pKHii»
uin «Kues» ¢ o6bekTHBOM f=50 M u YB&IHYEHHBIH Ha pasmep
13 x18 ¢, 7. e. B naTh pas, cnenyer s HONY4EeHHA MPaBH/Ib-
HOTO MEPCIIEKTHBHOrO BreuatJennsi o6 oOBEKTe CheMKH pac-
CMaTpHBATh C pacctosinust 50 mm x5=250 mm=25 cm, a cuu-
MOK, Cle/IaHHBl Kamepoii «QoTokop» ¢ oGbexkTHBOM f= 135 i
H yBelWYeHHsll Ha pasmep 18 x24 cu, 7. e. B 182 pasa, cienyer
paccMatpusath ¢ paccrosuus 135 mm x2=270 mm=27 cu.

Pekomenayercs yuutsisats 910 06cToATe 0RO npiu Buibope
pasmepa yseninuenns. [1puuem, 3uas 510 npaBuio, MoxHO He
TONILKO NOGHBATLCA NPABHAbLHONO NEPCNEKTHBHOLO Bleyat/e-
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s OT CHUMKA, HO TNPH KeJaHHH NOCTUraTh YCW/IGHHS HIH
c1abJeHHsT TTePCIeKTHBHL.
Bl‘lO.’lHe NOHATHO, YTO B TEX c.nyqaﬂx, Korjga ]'IpH yBEJIH'-le~
"HIH N1€4aTaeTcs JHMb YacTh H306paXKeHnus, B pacueT Hajo Npu-
WHMAThL HE PasMep OTNeYarTka, a BeJIHIHHY o6LIero yBEJIHUCHHUSA.

CBETOCUJIA OB'BEKTHBA
1 OCBEIMEHHOCTb M30BPAMEHUS

© BecbMa BaxKHOH XapakTepHCTHKOH OODBEKTHBA SHBISETCS
ero CBEeTOCHUJ A. _
[lox ceerocunoii OOBEKTHBA IMOHHMAETCH €ro CrocofHOCTH

. Brnonse mnoHSITHO [MO3TOMY, YTO OT CBETOCHJBI 3aBHCHT
| BeIMYHHA BHILEPIKKH NPH CHEMKE.

" 3aBMCHMMOCTb CBETOCHIBI OT JAHAMETPA JEHCTBYIOUIEr0 OT-
. BepcTHa o6wekTHBAa. Ecim  Mel BO3bMeM JlBa anmapara,
00BeKTHBbl KOTOPHIX HUMEIOT OJHHAKOBhIE (DOKYCHBEIE Paccros-
" HUfl, HO pa3Hble HAMEeTphl, ¥ HaBeJeM o0a annapara Ha OHH
M TOT e 00BeKT, TOo h3obpawxenne GyaeT HMeTh GOMBIIYIO
BEIlEHHOCTh B TOM anmnapare, OOGBEKTHB KOTOPOTO HMEeT
GONBIINN JuaMeTp, TaK KaK 3TOT OOBEKTHB [PONYCTHUT
onblie cBera. Eciu auamerp JefiCTBYIOUIETO OTBEpPCTHS
TOro oObeKTHBAa OoJbllle BABOE, TO IUVIOWIAflb OTBEPCTHS
OJBIIC B UYEThIPE pa3a, H OOBEKTHB MPONYCTHT CBera B ue-
‘Thipe pasa Gonpwe. CrefoBatenbHo, H3oOpaxKkenHe, naBaemoe
. 3THM OGDBEKTHBOM, OYIEeT HMeTb OCBEIEHHOCTh TOXKE B Ue-
~ Tuipe pasa Goaburyio. Ecam guamerp jeiicTByiomiero oreep-
| CTHSL O{HOTO M3 OOBLEKTHBOB BTpoe Go/bIIe APYroro, T0 H3o6-
| paxeHue, 1aBaeMoe nepBbIM 00bEKTHBOM, GY/AeT HMETh B JEBATH
- pas GoOJbLIYIO OcBelmleHHocTh (puc. 127).

- Takum o6pasom, oceewjeHHocmb u306pascenus, 0asaemozo
| 00vexmusom, NpAMO NPOROPUUOHAAbHA Keadpamy Ouamempa
\ deticmeyiolgez0 omeepemus amozo 00veKmusa.

3ameTHM, UYTO JHAMETP AEHCTBYIOUIETO OTBEPCTHS OOBEK-

HaMeTp AEfiCTBYIOUIEro OTBEPCTHS OGBEKTHBA ONMPEAE/ACTCS
. AHaMeTpoM TOr0 MApaNIeNbHOrO NyuKa cBera, KOTOPHIi
. 00bexkTHB crioccOeH mponycTHTh (puc. 128). '
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ITosTomy Anst mpaKkTHYECKOTO ONpejesienus AHamerpa Jef-
CTBYIOILEr0 OTBEPCTHS CJIe/lyeT HABECTH annapar Ha yAaJleHHslil
npeaMeT (T. e. MOCTABHTb MaTOBOE CTEKJIO B (OKANbHYIO IJIO-
CKOCTb) M, 3aMEHHB MaTOBOE CTEeKJO JIUCTOM KapToHa C Ma-
JIEHbKHM OTBEPCTHEM B LEHTPe, IOMECTHTb 0341 3TOr0 OTBEP-

g Grbemesmocms 1
Tedumiya,

5 Dewemocrs N
— Gedumis!
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Puc. 127. 3aBHCHMOCTb CBETOCHJIBI OT Iuamerpa JielicTBYIOMmEro o1Bep-
cTHA  O0BEKTHBA.
Cperocuiia 00BEKTHEZ 5 B 4eTHpe pasa GOJbITe CBETOCHIE o6vexkTHEa A

CTHsl HCTOYHHMK CBETa, H30JIHPOBAB €r0 OT OCTANBHOTO Npo-
crpancrea. [loayuntes xon ayueir, 0GpaTHbIfl TOMY, KOTOpIil
ugobpaxken Ha puc. 128. Jlns yno6cTBa H3IMEpeHHi MOMKHO To-
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Puc. 128. Onpenenenne AHaverpa AefCTBYiOLLero
oTBepeTus ofbeKTHBA (d)

Jy4uTh H3obpaxenue jeficTByiomero orseperHs Ha hotoby-
Mare, Npo3KCNOHHPOBAB €€ B KOHTAKTe C 06'E:EKTHBOM.
3aBHCHMOCTL CBETOCHJBI OT (HOKYCHOTO PACCTOSHUS 00B=
extuBa. Ecin Mp BosbMeM /Ba anmaparta, oGBeKTHBBEI KOTOPBIX
HMEIOT OJIHHAKOBbIE AEHCTBYIOUHE OTBEPCTHSA, HO pasHele (o-
KYCHBIE DacCTOsiHHf, U HaBeleMm ofa anmapara Ha OXHH H TOT
JKe JNOCTaTouyHO yHnaneHHelid npexmer (utobel H20GpaXkeHuA
NpeAMeTa NONYYHIHCh NPHOJIH3HTENLHO B (POKANbHBIX MJO-
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'CKOCTHX), TO MBI OTIAATL-TAKH MOJTYYiM H300PaKEeHHUs Pas/IHIHOH
OCBEILLEHHOCTH.
Ileso B TOM, 4TO XOTSI TOT U APYroi o6beKTHBBI MPOIYCKAIOT
|OANHAKOBbIE KONMUECTBA CBETa, HO PAaCMpeaensiercs 3TOT
CBeT Ha ‘pasHble IVIOMAJAH, TaK KaK pasmepbl H300pamenuit
[pefMeTa pasJHYHbl B K&X/OM H3 annaparos.

Ecau ¢QokycHoe paccTosiHHe IepBoro OOGBEKTHBA BJBOE
\Gonbuie, TO wH3oOpaxkeHue, AapaeMoe HM, Oyier Nno CBOHM

1Tronnds = 4e8

Puc. 129. 3aBHCHMOCTh CBETOCHJIH OT (JOKYCHOTO PacCTOSHHSA

JUHEHHEIM pa3mepam Takmke BABoe Oosblie H300pauKEHHs,
JaBaeMoro BTOPBIM, a4 CA€40BATENLHO, IO nJaolnLaad nepsoe
~ uzobpazkenne Oyger Goabwe Broporo B uersipe pasa. Ocse-
HIEHHOCTE MepBoro Haobpamxenus OyAeT B YeTLIPE pasa MEHbIIIE,
MOTOMY 4YTO TAKOH K€ CBETOBOH MOTOK pacnpeienutcs 3Jech
no nuomanu suersepo Gosbmed (puc. 129).

Takum o6pasoM, OceeljeHHOCMb U306pacerus, O0asaemozo
. obvexmusom, 06pamHo nPonopyuoHasbHa Keadpamy (oKycHo2o
paccmosnua obvexmusa.

O6bepunss ofe 3aBUCHMOCTH B OJIHY, MOXKHO HAMHCATh:

& _(d\*
CBETOCHJIA = F= (T) .

5
OrtnocuTeabHoe OTBepcTHE 00bekTHBA. Bennuuna +» Tpex-

crapigionlas coGoii OTHOmIEHHe AuaMerpa JeHCTBYIOUIero or-
BepcTHsl 00BEKTHRA K €ro JOKYCHOMY PAacCTOSHHIO, HAa3hIBAeTCs
OTHOCHTENbHBHM oOTBepcTHeM O06BEKTH
Ba M OOLIYHO MPHBOAMTCH B BuAe apoGu ¢ uyucaurenem l.

Hanpumep, auamerp feficTyomero orsepcrusi o0bekTHBa «OpTaros»
pasen 30 mm, a PoxycHoe paccTosnue ero 135 mm. 3uauuT, OTHOCHTE/ILHOS

2 1
OTBepcTHE 00LEKTHBA PABHO T35 = g HO MpHHATO nHcath He 5, 4 e
wia 1 :4,5.
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CoGcTBEHHOH €IHHMIEI H3MEpPeHHs CBETOCHJb B obuxoze
Her. XapakTepH3yIOT CBETOCHIY HEMOCPEACTBEHHO BEJHUHHON
OTHOCHTEJBLHOTO OTBEPCTHA, KOTOPAs H YKasLIBAETCS HA OnpaBe
00BEKTHRA.

Cgperocunel 00BEKTHBOB OTHOCATCA MexAy coboii,
KBaJpaThl OTHOCHTE@/IbHEIX OTBEPCTHII.

IlosToMy npH CpaBHEHHMHM JBYX OOBEKTHBOB MO CBETO-
Cijle OTHOCHTE/ILHBIE OTBEPCTHH 3THX O0O0DBEKTHBOB BO3BOAAT
B KBajpar u Jenar Gosbilee upcao Ha MeHbuiee (puc. 130).

Kax

Puc. 130. CpaBmenHe cBerocH/Ib 0OBEKTHEOB

1620000 s T g R S
(ﬁ) “"1_2'3(?) < T YR 1 e

TIp® TIONHOM OTEpPHTHH AHapparMsl 06BekTHB <«lOnuTep-8»
B TPH Dasa CEeTOCHAbHee obbexTHBa «Hupycrap-22»

Mkaaw puadgparm. B npaktike paboThl 4acto npHXo-
AuTCs yMEHEMATh AeficTBylomlee orBepcTHe obbexTnBa. ([le-
JlaeTcsi 3TO Yallle BCero /s yBeJqHueHHs TayOHHBI PE3KOCTH,
0 uem GyZeT NoApoGHO CKa3aHO B CJAEAYIOlLed raase.)

YMEHBIIIAETCA OTBEPCTHE MOCPEACTBOM Auapparmel 00beK-
TuBa. B coBerckux oroannaparax MNPHMEHSIOTCA TOMBKO
HpHCOBbIe AHa(parMel, COCTOAULHE H3 OTAEIbHBIX JENeCTKOB
H AAIOUIHEe BO3MOXKHOCTh YMEHbIIATh OTBEPCTHE [I1aBHO.

Ha onpaBe o6bekTHBa HAHOCHTCA IKaja ¢ 0003HAUEHHEM
BEJIMUHH OTHOCHTENLHBIX OTBEPCTHH IPH Pa3IHYHHIX CTene-
uax pauadparmuposanud. ITockoabKy BeJNHYHHLI OTHOCHTENb-
HbIX OTBEPCTHH BCerja BLIpaKkaioTcs Apolbio ¢ uucautenem 1,
T0,4T00k! HE 3arPOMOK AaTh LKAy Ludpamu, Ha Hell npocrapis-
J0TCS TOJILKO 3HaMeHartenn (manpumep, 4,5 Bvecto 1 : 4,5) *,

* Papblie cyniecTBOBAI0 MHOTO Pa3ubIX cueTeM o6o3unavenns auadparm,
HO Teleépb NOBCEMECTHO RPHHATA cHcTeMa 0003HAYEHHS B OTHOCHTE/IbHEIX
oTBepcTHAX. JIpyrie e CHCTEMBI MOXKHO BCTPETHTh JIHUIb HA OYeHBb CTAPEIX
06beKTHEAX.
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Orverkn Ha mIKane HAHOCATCA € TAKHM PACUETOM, HYTO
HPH TMEepexole OT OJHOH OTMETKH K Ipyro# njomans Je-
-chymmero oTBepCTHA O00BEKTHBA W3MEHsiercsi B fABa pasa,
| @ 3HAUMT, B (B4 Pa3a H3MEHACTCS M OCBEIEHHOCTh H306pa-
‘;:}KEHHH.‘ 3to YIpoiaeTr pacyeTsl BbIAEDKKH NpH H3MCHEHHH
-.'l;lﬂa@pamm: nepeBof| yKasatens Auadparmel Ha OLHO jene-
| HHE IIKajbl TpeOyeT H3MEHeHHs! BHIAEPKKH B ABa pasa (mpm
NPOYHX PABHBIX YC/IOBHAX M TPeGOBAHHSAX K HEraTusy).

. UroGbl ynpocTuTs pacyers! BLLAEPKKH TAKHKE H TPH CMEHe
| 00bEKTHBOB, WIKA/bl HA PA3MHYHHIX OOBEKTHBAX PA3MEYAIOT
B OJHUX H TEX K€ BeJIHYMHAaX, T. €. 3a OCHOBY HNPHHHMAIOT
| ONpefieNeHHbIH PAL OTHOCHTELHBIX OTBEPCTHH, COCTABICHHBII
| 110 YKa3aHHOMY Bbillle NIPHHIIKITY.

B B CCUICP Cefuac NpHHAT CAENYIOUHl CTAHRAPTHHIL psiT
| 3HAUEHMi] OTHOCHTEJILHBIX OTBEPCTHI:

1:1,4) 1:2 11:2,8 1:4 [1:5,6] 1:8 [1:11

1:16’1:22{1232’

L Ha wmHorux pacnpocrpaneHHBIX OGBEKTHBAX el[e BCTpe-
. Haercs Takoi paAa:

Bl :1,611:2,311:3,2 1:18

1:4,5(1:6,3' 139

1:12,5 1:25’1:36

B oM, 9TO TOTH ApYroil psij cOCTaB/EH MO NPHALMK Y TOCICIOBATE b+
. HOTO JIBYKDAaTHOrQ yMeHbIIEHHs CBETOCHJ], JerKo yOe#HThbesi, BO3BeA B
KBaJpaT /1Ba COCEAHHX YHMC/a M pasjie/lHB OAHO Ha ApYyroe.

Ecau B3aTh J1106Yi0 Napy 9HCeN OTHOCHTENBHBIX OTBep CTHH uepe2 OflHO,
TO, AdXe He NMPOU3BOAA pacuera, BHAHO, 4TO OJHO YHCJO Goblie Apyroro
. BjBOE, a CJIEOBATEJIBHO, COOTBETCTBYIOILHE CBETOCHJLI pa3 HATCA BUeTBepO.
MagcumanbHpie OTHOCHTEJIbHBEIE  OTBEpPCTHA HEKOTOpLIX
O00BLEKTHBOB (TIIPH TOJHOM OTKPHITHH AHadparMel) He cosna-
. AAiOT C YHCIOM NPHHATOrO psaa. B stom cayuae, sanmagpar-
. MHDOBaB OOBLEKTHB HAa OJHO [EPBOE JeNeHHe WIKajb, No-
Jy4uM CHHXKEHHE CBETOCH/ILI MEHblue 4emM B JBa pasa. ITo
CjellyeT YUHTHIBaTh NPU PacyeTe BhILEPIKEK.

Hanpumep, ofbextas sMuycrap-22» uMeerT MaKCHMATBHOS OTHOCHTE/B-
noe oteepcrue 1 @ 3,5. [lepsas orMerka mKaisl fuadparm no craniapTHOMY
paay 1 : 4.

ot R ARl B - AR e (Tl 1
_3,5)""‘-“'1_2" F)=% mit='%.
. ClleloBATeNIBHO, eciH OObeKTHB 3aguadparMupoBaTh o oTMeTKH 1 @ 4,

~ TO CBETOCHJIAa YMeHBIIAeTCs He B/BOe, a BCero JIMIb B I? pasa.
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Wamenenne cBeTOCHJBI OOLEKTHBA TPU CheMKe OGIH3KUX
npeametoB. Onpexensis  OTHOCHTE/NLHOE OTBEPCTHE, KakK

OTHOILIEHHE T, MBI CYHTAJH, YTO Hsoﬁpax{eﬂne noJay4aercs

B (boKaNbHOI IVIOCKOCTH H/IH, BO BCAKOM Cayuae, BONH3H HEE.

[Ipn cwemre ke ONH3KHX NpeIMeToB H3o0paiceHue Ha-
XoautTca He B (DOKANbLHOH MJIOCKOCTH, 4 Jajblie oT 00bek-
tuBa. Ilpu ceemke npejmera B HATYpPanbHYI0 BETHYHHY ILIO-
CKOCTb H300pa)KeHusl, HanpuMmep, OTCTOUT OT OOLeKTHBA Ha
paccrosiiuu 2f, 3HAYHT, OTHOCHTE/NbLHOE OTBEPCTHE PABHO

B 9TOM CJIyyae He -}i—, a 25;", T. €. GyJeT MeHblIe B JBa pasa;

cBetocu/1a e o0beKTHBA YMEHBIIUTCH B UETbIpE pasa.

Ilpu cheMKe npeaMeToB, HaxoAAumlMXcAd oOT 0ObEeKTHBA
nanbme, yem Ha 10 QoxycHelX paccToAHHN, H3MEHEHHE CBe-
TOCH/IBI CPAaBHHTEILHO HEBEAHKO M IPH pACUETE BBHIIEPKKH
HM MO HO npeneOpeun. I1pu chemke e Gosnee GMU3KUX NpPeJ-
METOB HYXKHO ONpeAensiTh BRIJEPHKY 00A3aTeJbHO C YUETOM
H3MEHHBLIEHCA CBETOCHAB (cM. Taba. 3).

Ta6aunna 3
HameHenuss BLUIEPHKH NPH CheMke GAM3KHX NpeiMeTon

Bo ckonbko pas ymeHb-
Paccronuie or OOBEKTHBA HIUTCHA OTHOCHTEALHOE Bo ckonpKo pas
A0 npeamera (4ncho doxyc- OTBEPCTHE OOBEKTHBA HAaJ0 yBeJHYHTb
HBLIX paccToAHMI) (0 CpaBHEHHIO C YKa3aH- BHIZEPIKKY
HBIM Ha WKane)
L e v B TN P kL
b AR .U S 1.12} 1,25
& u ety G 1,14
Ve ks J %
Bosics o et it 1,20} 1,5
D e A 1,25
I Sl CRIR Ea3 1,70
e 1,50 2:2b
RREAIE o5 1,66 2,75
2 (cheMKH B HaTypalib-
HYIO BeJIHUHHY). . . 2,00 4

Hamenenne cBeTOCH/bI O0BEKTHBA APH NPUMEHEHHMH Haca-
Jiounbix JuH3. [Ipy NpHMEHEHHM HACAJOYHBIX JIHH3 CBETOCHJA
Oo0bEKTHBA TOXKE H3MEHFETCS, TAK KaK M3MeHsiercss (okycHoe
paccrosiHHe O0BEKTHBA.

[Tepepacuer wKajgbl OTHOCHTENBHBIX OTBEPCTHH (LIKAJIBI
Juadparm) B 9TOM C/1yuae oUeHb IPOCT, TAK KaK OTHOCHTE/IbHLIE
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 OTBEPCTHS M3MEHSAIOTCS O0PAaTHO MPOMOPLHOHATBHO (POKYCHBIM
- paccrosnusiM. CrieloBaTeIbHO, BO CKOIBKO Pa3 yBe/lHuYHBAeTCH
- OKyCHOE paccTosiHHe 0GbEKTHBA NIPH MPHMEHEHHH HacaJouHOi
- JIHH3BI, BO CTO/ILKO K€ Pa3 YMEHbLIAIOTCS BCE 3HAYEHHUS IIKAJIbLI

OTHOCHTE/IBHBEIX OTBePCTHIl, H HA0GOPOT.

Tax, nanpuMep, (orychoe paccrosinue oGbeKTHBA «Opraroa», pasHoe
135 ma, YBeNWTHIH IPH NOMOWM OTPHIATEILHON HACAN0YHOH JIHHAEI C ONTH-

. eckoil cuioit —2,5 muontpun. Herpyano nogcunrars, uro dokycHoe pac-

CTOSIHHE CHCTeMbl CTaJI0 paBHBIM 0K0JI0 200 stat, T. €. O CPABHEHHIO € MPe3K-

\ HEM CTas10 Gosblite TPHGIH3HTENBHO B 1,5 pasa. 3HauuT, U Bee YHC/IA LIKAIE]
. CIefyeT Takxke yBesnunTh B 1,5 paza.

Bwmecro psija 4,5—6,3—9 ... u T 1. noxyuum psan 6,8—9,5—13,5. . .

Rl 7. .

Pacuer BhepkeK B JaHHOM Cydae MOXKHO BECTH ellle Npome: mo-

* CKOJIbKY 3HaUeHHA OTHOCHTEJNBHBX OTBEPCTHH YMEHBIIWINCH B 1,5 pasa, 10
| BhIJIEDIKKH clieflyeT yBeJHuuTh B 1,6°—=2,25 pasa no cpaBrenmio ¢ TemH, Ka-

Kne Obl C/IeOBasiO JaBaTh Ge3 HACANOYHOH JIHH3LL

HMamenenne cBeTOCH/IBI MPU NPHMEHEHHH HACATOUHBIX JIHH3
NIPOMCXOAHT Y BCeX OOBLEKTHBOB OOGBLIMHOTO THIA, JHH3E KO-

‘TOPBIX HEMOJABHIKHO 3aKpervieHsl B OJfHOH ofuell onpase.

Y 00bEKTHBOB Ke, KOTOpbie (OKYCHPYIOTCH TepenHeit Juu-
soif, kak, Hanpumep, «Mumycrap-23» (doroannapartur
«MockBa»), «T-21» («Komcomonen») m «T-22» («/To6urensy),
HIKaael AuapparM COXPAHSIOT CBOH 3HAUEHHS HE3aBHCHMO OT
npuMeHsieMoii HacajouHol nuuael ITpoucxoaur 3To mortomy,
4TO B OO0BEKTHBaX MOJAOGHOH KOHCTPYKIHH C YMEHBLIICHHEM
(POKYCHOTO DpAcCTOSHHSI B TaKOH K€ Mepe aBTOMATHUECKH
(ONTHUECKH) yMEHBUIAeTCS AWAaMeTpP TOrO MyuKa Jayuedl, Ko-
TOPBLIH COCOGEH NMPONYCTHTL OOBEKTHB, T. €. YMEHBIIAETCS

JAHaMeTp NeHCTBYIONIEro OTBepCTHsl. A pas 3To Tak, TO OTHOLIE-

HHE -f- OCTAeTCsaA HEH3MEHHBIM.

Mapenne oceewieHHOCTH H306Gpaxkenus Kk kpaw. Ocse-
L1EeHHOCTh HSOGPE}KEHHH HE OJJHHAKOBa I10 BCEMY TNOJIIO 3PEHHA
obbexTnBa. LleHTp monsi Beerza ocBemeH CHIbHEE, Kpas —
cinabee. Jlaxe B npejenax HCHOJAb3YEMOHl  IIEHTPATLHON
HacTH mnoss 3peHus (T. €. B mHojse H300paKeHHs) OCBelleH-
HOCTL MajaeT or UeHTpa K kpasam. OcobenHo sameren cmaj
OCBEIII€HHOCTH IPH NPHMEHEHHH IIHPOKOYTONbHLIX O0BEK-
THBOB.

Ilpa nuadparMupoBaHHM OCBEMIEHHOCTb TOJS CTAHOBHTCS
Gonee pabuomepuoil. [lpumensia LIHPOKOYTONbHEIE 00BEK-
THBBI, HE cienyer 3a6LIBaTh O SIBJE€HHH CIlaja OCBeIleHHOCTH
K KpagM H MO BO3MOMKHOCTH IIPH ChEMKE NpPHUHHMATH HEKO-
Topeie Mephi: Gosibliee auadparMupoBanue oOBLeKTHBA, He-
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KOTOpoe yBelHueHHe BHIAEPKKH C yueroM npopaGoTKH Kpae-
BLIX uacTell, Takoe pacno/jokeHHe 00OBEKTa B Kajpe, NpH
KOTOPOM yMeHbilleHHe OCBELIEHHOCTH N0 KpasM KajJpa He Tak
ppefiuio Obl BHEYaTJEHHIO OT CHHMKAa, COOTBETCTBYIOLIEE
ocBenlenne oGbeKTa (ec/H CheMKa BEJeTCs MPH HCKYCCTBEHHOM
OCBElILeHUH) | 1p.

HecMoTpsi HA MpHHSTHIE MEPHI, BCE XK€ MHOTJA HEraTHB Mo-
Jyuaercsi B IeHTpe (oJjee IVIOTHBIM, 4YeM nmo kpasM. OkoHua-
TeJIbHOE BhIPABHHBAHME MOMKHO MPOH3BECTH MPH YBEJHYEHHH
¢ HeraTuea (100aBOYHO IKCMOHUPYSA LEHTPAJNBHYIO YacTh, MPH-
kpuiBas kpas). Caepyer sameTuTh, 4TO B GOJILIIHHCTBE yBe-
JUUHTENeH IeHTP 5KpaHa ObIBAeT OCBEIIEH CHIbHEE, HEKENH
Kpas. ITOT HEJOCTATOK KaK pa3 B 3HAUMTENLHOH Mepe Kom-
[IeHCHPYET cnaj MJIOTHOCTeH K KpasM HEraTuBa H JeJaeT H3-
NUIIHEM R00aBOYHOE 3KCHOHHPOBaHHE LEHTPANbHOH YacTH.

Csetonponyckanue o0nekTuBa U s(ypeKTUBHAST CBETOCHJA.
BBojsl mnOHATHE CBETOCHAB M XapakTepuays ee Be-
JINYHHOH OTHOCHTENLHOTO OTBEPCTHSA if, MBI JONYCKalH, 4TO
NyyoK CBeTa, HMEOWHA NPH BXOJE B OOBEKTHB AHAMETD,
paBHBI d, MOMHOCTBIO JOCTHIAET [JIOCKOCTH MJIEHKH U 06pasyer
uzobpaxkenue. Ha ocHOBaHHMH 9TOTO NOMYLIEHHS MBI H CAeaand
BEIBOJ,, YTO 1Ba Pa3/iHYHLIX O0bEKTHBA, €C/IH HX OTHOCHTEJIbHbIE
OTBEPCTHS OJWHAKOBLI, MAIOT pPaBHOOCBELIEHHbE H300pake-
HUS OJIHOI'O W Toro ke o0bekTa. Mexxy TeM 3TO He BIIOJIHE
TaK.

Ileno B TOM, YTO HE BeChb CBETOBOH MOTOK, IIOCTYIHB-
M B OOBEKTHB, JOCTHFHET IJIEHKH; YacTh €ro MOTJIOTUTCSA
Maccoil CTekJa, KOTopoe He siBasercs abCoMOTHO Npospay-
HBIM, H YaCTh OTPA3HTCHA OT MOBEPXHOCTEIl JHH3.

[lotepu ceera 3a cYeT HOTJIOWEHHS CPABHUTEILHO HeBe-
JIUKM; B CPELHEM MOMKHO CYMTAaTh, YTO HA OpPOTSIKEHHH 1 cm
JNMHBL XOZa Jiyya B Macce ONTHYECKOro Creknaa Tepsiercd
1% ceera. [lotepu ke 3a cyer OTpaxeHHS 3HAUHTENbLHO
Gonbiue — B cpeineM Tepsercs 5% ceera Ha KawJoil Tpa-
HHIIE MEMKAY BO3LYXOM H CTEKJOM (CTOJBKO K€ H Ha Kax-
Joji TpaHuIle NPH BbIXOJE U3 CTeKJa B BO3AYX).

Koucrpykuuu (poroo6beKTHBOB BecbMa PasjHuHbLL: HapsiLy
C NpHMeHeHWeM OOGBeKTHBOB, COCTOSIIIAX BCErO H3 OfHOH
JIHH3B! (MOHOKJIb), NPHUMEHSIOTCH COXKHbIE OOBeKTHBEI, HMEIO-
e 8—10 rpanuy crekao — Bo3fyx. B npocrefimux o6bexTH-
Bax TNOTEPH CBeTa COCTaBJAAOT BCcero Jumb oxono 10%,
a B CHOXKHBIX foxofar zo 50% u paxce Goablie.
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IIpu TakoM nonoxeHHH BecbMa MOME3HO BBECTH MOHATHE
GpexkTHBHON cBEeTOCHAB 06BEKTHBA, T.€
'CBETOCHJIbI € YUYETOM CBETOBBIX MOTEPh.

: [lyete @& — cBeroBoit notok, Bowemuuii B 00BEKTHE,
. @ P, — CBeTOBOH NOTOK, BBILEMUNA M3 OGHEKTHBA.

@D
OrHomenne o =T wnaspiBaeTcss KO3PPHUHEHTOM

" CBETONPONYCKAaHHA O0O0OBEKTHBa.

Hamepenne CBETOBbIX MOTOKOB NPOH3BOAMTCS B ONTHYE-
| CKHX J1a60paTOpHsiX NPH NOMOUIH (DOTO/IEMEHTa, COeNHHEeH-
. HOTO C TalbBaHOMETPOM.

. Koadpuuuenr cseronponyckanus 7T BCerja Bepakaeres
| UHCJAOM, MEHBIIMM 1, TaK Kak BHILEIUIHA CBETOBOH MOTOK
. BCerja MeHbllie, YeM IOTOK, BOLIEHIIHI B 0OBLEKTHB.

.~ Bennumma T noxaseiBaer, Kakas uacTh ynaBilero Ha
. OOBEKTHB CBeTa IPOXOJAHT CKBO3b OGBEKTHB H Y4YacTBYeT
| B IIOCTPOCHMH H300pAKEHHS Ha IJIEHKE.

4 Ecnu nam u3BecTHBl KOS(XPHIMEHTHl CBETONPONYCKAHHS
~ ABYX OODBEKTHBOB, TO Mbl MOXKEM CPaBHHBATH 3TH OOBLEKTHBEL

B & 2
~ ViK€ HE 10 TEOPETHYECKOH CBETOCH/IE (%) -a no sdexrue-

. 2 :
| HOH CBETOCHJIE, KOTOpas BHIpAXKaercs, Kak (%) . T, u xoro-

| pasi NPAMO NPONOPLHOHANBHA JEfCTBHTENLHON OCBeleHHOCTH
. u3o0pamkeHus, JaBaeMoro KOHKPETHBIM 00BEKTHBOM.

Tak, manpumep, ecan y cpaBuHBaeMbiXx OGLEKTHBOB (CM. HC. 130)
" Tentnpycrapas=0,6 a T«lOnarepas=0,8 (un{phi ycaosnse), 7o shdexTHpHas

- ceetociaa «Huaycrapa» Gyger paBia —-0,6 =0,05, a sdpextuHasn cie-

12
: 1
- tocuaa «lOnutepa» —4—-0,8=0,2(}, T. e. «lOnutep» Gyner cBeTOCH/IBHEE B

0,20
i (T’Lr5=4 pasa, a He B TPH pasa, Kak 3TO NPeANOJOKH/IN Mbl, HE YUHTHIBAS

KO3((dHIHeHTa CBETONpPOIlyCKAHUA.

fpocsetsenne o6nexkTHBoB, [l yBEJHUEHHS CBETOMNpPO-
NyCKaHHs OOBEKTHBOB Hallla ONTHYECKAas MPOMbIILIEHHOCTE
- LIMPOKO NPHUMEHSeT METOJ MPOCBETJIeHHs.

' IlpocBernienne O6LEKTHBA 3aK/I04AeTCA B HAHECEHHH HA
. TIOBEPXHOCTH . JIHH3, TIPaHHYallHe C BO3AYXOM, TOHYAMIMX
| 1po3payHbIX IJIEHOK M3 Marepuana, npeiomisiomas cnocob-
~ HOCTb KOTOPOTO MEHbLIIE MPeJOMASIONel CHOCOGHOCTH. CTEKA.,
[IpocBersienHe B 3HAYNTENLHON Mepe yMeHbIUAeT OTpa-
| JKEHHe CBeTa OT MOBEPXHOCTEHl JIHH3 W TeM CaMbiM yBEJH-
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ypBaeT Ko3(uIlHEeHT CBeTOnponycKaHHA oOBeKTHBAa, a 3Ha-
uyT, ¥ SPPEKTHBHYO CBETOCHNY.

Oco6eHHO CKasblBAeTCsi BAHSIHHE NMPOCBETIEHHA Ha CI0WXK-
HeIX obbekTHBax, umeomux 6—10 u Gonee rpaHull Bo3AyX —
crexno. Kosdduuuent CBETONPONYCKAHUS CIOXKHBIX OOBEK-
tusoB noseiuaercs or 0,6—0,7 no 0,85—0,9, 1. e. o6BekTHB
rocsie TIPOCBETJIEHHS HAYHHAeT npomyckartbh csera Ha 20—
25% GoJablle, YeM 10 IPOCBET/IEHH.

3nauyeHue NPOCBETIEHHSI OOBLEKTHBOB HE TONLKO B MOBHI-
INE€HHH CBETOCHJB. HeraTwBel, CHATHIE HE NPOCBET/IEHHEIMH
00BLEKTUBAMH, TIPH MPOYHX PaBHBIX YCJOBHAX 00/1aJal0T MeHb-
urefi KOHTPACTHOCTBIO 3a CUET MEHBUIEH MPO3payHOCTH B Te-
HEBBIX YacTdX.

[TpoucxogHT 3TO MOTOMY, UTO CBET, OTPAXKEHHBIH MOBEPX-
HOCTAMH JIHH3 00beKTHBA (HAYHMHAS CO BTOPOil NMOBEPXHOCTH),
B HEKOTOPOH CBOEH uacTH NpPOHHKaeT BHYTPh anmapara H,
HEe YYacTByd B MOCTPOGHHH H300paKEHHs Ha CBETOYYBCTBH-
TEJILHOM CJIOe, CO3J3eT 3acBeTKy, o6pasyst Ha Heraruse Ao0a-
BOUHYIO PABHOMEDHYIO TWIOTHOCTB — «Byanas» (puc. 131).

Pue. 131. Cxema cBeTopaccesHus.
Jiya I B Touke B pasjenntca Ha jpa nyua. OcHosWoft aya [ yuacTeyer B oGpaso-

BaHHH H3OGpamenud, a ayu lI, npereprneB oTpaxenue B Touke C H NMpeJOMJeHHE B
Touke D, npoHHKaeT BHYTPb annmapatra B o0pa3syer «Byalib»

Jna npumepa npepcrasum cebe Takofl cayqai.

Cuumaemuil 06bekT HMeeT HanGoabmyio sipkocts 200 (B molbeix ycnos-
HBIX €ZIMHHIAX), HAHMEHLIIYIO SIPKOCTb 2; CJlefjoBaTe/bHO, HHTEPBAN APKO-
crefl, T. €. OTHOUIEHHE SIPKOCTH CaMOH CBeT/IOH JeTtal K fAPKOCTH CaMoOi

200
TeMHON feTanu, paseH 5 = 100.
Ipu uaeansnof nepefaye Ha CBETOMYBCTBATENLHOM cJoe Gbl1 6ol mony-

"eH TAaKOM e caMulil MHTepBa/ OcBelleHHOCTell, T. e. HanGoAbIIAA OCBemLeH-
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HocThb Obiia Gl paBra 200 (B M00bIX YCTOBHBIX eIHHHIAX), A4 HAHMeHbHAs 2.

Onunako npu NPHMEHEHHH HENPOCBETIEHHOTO 00BEKTHBA «Napa3HTHLII
T JACT HEKOTOPYIo PABHOMEPHYIO 3acBETKY Bcero uaoGpaenusi. Ilpen-
JIOJI0XKHM, UTO BeJIHUIHA 3TOH 3aCBeTKH pPaBHa 2, 3naunT, Haubo/blas OcBe-
aennocth oxaxercs 200 4-2 =202, a nanvenbwan 2 -4 2= 4. Hurepsan

cgeuLeHHocreﬁ Gyner pasgn yxe ne 100, a 2:-;2::50.

JonyctnM 4TO MBI NPHMEHHJH NpocBeTeHHbli 00beKTHB H 3acBeTKa
H300pazkenus yMeHbIIWJAch B JBa pasa, T. e, cTala pasxa l. Hureppan

ocBelieHHoCTell paBen T:G? (puc. 132)*,

Ceetopaccesinne B (oToammapate., SIBienue, omucanHoe

bIlIe, HA3biBaeTcsi CBeéTopacces HueMm Kpome onu-
AHHOH MPHYHHBEI CBETOPACCESHHE BBI3BIBAETCS HHOTAA IEABIM
AIOM APYTHX MPHYHH: [IJIOXHM K4UeCTBOM CTEK/a ofbeKTHBa
(Ha/IHYHE B Macce CTEK/14 MEJIKHX Ny3bIPbKOB, CBHUJIefl), napa-
MHHAMH Ha, NOBEPXHOCTAX JHH3 o0BbeKTHBa (0coGeHHO moTep-
TOCTSIMH JIHH3 B LEHTPAJbHOH YacTH), 3aMbICHHOCTBIO JIHH3
' 00BEKTHBA, MIOXHM YePHEHHEM BHYTPEHHHX uyacTell ompaBbl
DOBEKTHBA, CKOJKAMH CTeK/id y KpaeB JIHH3, MOTepPTOCTAMM
JIE[IECTKOB HPHCOBOH AHAdparMbl HIH IJIOXHM UX YEPHEHHEM,
' NONafaHueM B OOBEKTHB B MOMeHT (hoTor pathupoBanust GOKOBLIX
Jiyueil KaK NpsMOro CBeTa OT HCTOUHHKOB (COJIHILE, JIAMITE! H T1P. ),
TaK H CH/IBHOTO paccesHHOro cBeTa (oT HeGa, OT CHEra u mp.).
[TpuynHLl cBeTOpACCEs HUSA, 3aBUCSALLHE OT COCTOSHUSI 0GBEK-
‘THBA, MOTYT OLITh YCTPAHEHbI NPH BHHMATEILHOM OTHOUIEHHH
K HeMy H TIIATEeJIbHOM YXOZe.
- Tocnennas npuunHa — 3acBeTKa 00LEKTHBA — YCTPaHsieT-
€1 myTeM npuMeHeHus ONeHAwl, T. e, TyGyca, HaJeBarlerocs
‘Ha MepefHIol0 YacTh ONpaBbl OObEKTHBA M NPEIOXPaAHSAIOLLErO
'00BeKTHB OT monafanust GokoBbix Jyueit. [IpuMenats Gienty
'PEKOMEHJYEeTCsl MPH BCeX CheMKax.,

Cnenate GeHpy JIeTKO CAMOMY H3 CBETOHENPOHHLAEMOI
Oymaru uin KaptoHa. Buytpennss yacTb 6/eH/Isl AO/DKHA GbITh
XOpOLIO BhlY€pHEHAa H MaTHpoBaHa. [lyiuua OJeHIRl HO/KHA
| OLITE MAKCHMA/TBHOM, T. €. HYXKHO BHAYAJI€ CYE/IaTh ee C 3anacoM,
8aTeM, KOHTPOIHPYSI [0 MATOBOMY CTEKJY,/OCTENEHHO * HA/[BH-
Tatk HAa OOBEKTHB J0 TeX IOP (HO HE Jajee), KaK MCYUE3HeT 3a-
TeMHeHHe (KallMpPOBaHHWE) YINIOB H306paxenus, M, cAenan

. Mul sjech roBopum JHWb 00 HHTEpBAle OCBemlGHHOCTEH, MOJYdeH-
'HEIX Ha MJeHKe HJH MJACTHHKe BHYTPH (oToannapara, a He o0 mHTepBaie
IJIOTHOCTeHl HeraTHBa mocjie 06paboTKH.

- Konuuecrsennble BrpaxKeHHs MJIOTHOCTelH GyAyT HuHble, HO OHH 3aBH-
CAT OT OCBElLleHHOCTeH CBETOMYBCTBHMTe/LHOrO 05 BO BpeMa IKCNOHHPO-
‘Bauusi ero B (poroannapare.
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Jacbemra
= 2 edunuup

Jaclemxa
/71 eduruya

Puc., 132. Bnusune cpeTopaccesnHf Ha HHTepBaa
OCBEMIEHHOCTH H306p ayKeHHs
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\tuBa (oroannapara, He HMEIOLIETO HABOLKH MO MAaTOBOMY
CTeK/y, OnpefesieTcst MPOGHBIMH ChEMKaMH.

JUAPPATMUPOBAHUE OBBEKTHUBA
M I'NIYBUHA PE3KO M30BPAXAEMOI'Q
NMPOCTPAHCTBA

| HOE TI0JIOXKEHHE MJIOCKOCTH H300paXKeHHs.

.« CnepoparenbHO, Ha CBETOUYBCTBHTENLHOM CJIO€ MOTYT
" GHITh pe3ko M3006paKEeHBl JIHUIb TPEAMEThl, HaXOALIHEeCs
ONHOH onpejeneHHol maockocTH. Jlwobas Touka, Jexamias
BHE 3TOIl NJIOCKOCTH, H300pasuTCs VyiKe HEe B BHIE TOYKH,
. a B BHAe KpyxKa (puc. 133). Eciu Touka JeKHT CPaBHHTENLHO
. HEJla7eko OT 3TOH MJIOCKOCTH (HA pHCYHKe IockoceTh EE),

l? —!

Puc. 133. Cxema noayuenns u3oGpacennsi, obuajiaio-
mero rayGHHON pe3KoCTH

| TO KPYXKOK, ee n3o6paxarouuii, 6y1eT HeBeJIHK; YyeM Janblie —
- Bliepesl WM Hasaj — OT 5TOH IIocKocTH GyfeT pacnosuikeHa
Touka, TeM GoJiplie 6yAeT Auamerp u3o0paKaroiero ee KpyxKa.,
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Takum o6pa3oM, H300paxkeHus NpPEIAMETOB, HAXONAULHXCA
B mnockoctn EE, KoTopasi HaspiBaercss MAOCKOCThIO
H 4B o J K H, OYAYT COCTOSITh H3 TOYEK K OYAYT PE3KHMH. H3o-
OpaXkeHusi MPEAMEToB, Jexaulux Gnumke WM Janblie 3TOH
NAI0CKOCTH, GYAYT COCTOATH H3 KPYXKOB GOJBIIETO HIH MEHb-
jiero jiuamerpa u He OyAyT Pe3KHMH.

OnHAKO OMbITAMH YCTAHOBJIEHO, YTO MPH paccMaTpPUBAHHH
¢ paccrosinus 25 cam, KOTOpOe CUMTAeTcst AJs HOpMaabHOro
yeJIOBEUECKOro TJa3a pPACCTOSIHHEM HAWIYUuIIero 3peHHs.
KPYIKKH, [HaMeTp KOTOPhIX HE MpPEeBbIIAET 0,1 mm, BOCHIpH-
HHMAOTCH KdK TOYKH.

TakuMm 00pasoMm, HAM KakyTCsl Pe3KHMH Ha CHHUMKE HE
TOMBKO T€ MPEAMeTh, KOTOPbie JeHCTBHTENTBHO H300paKeHb!
PE3Ko, HO H Te, KOTOPbie B JeHCTBHTEBHOCTH H300paKeHbl
HEPE3KO, HO HEPe3KOCTb KOTOPHIX HE MPEBOCXONHUT OTpEACICH-
HOH BEJHYMHBL :

OGparumes K puc. 133: Touka A u306pasutcs B BHJIE TOUKH
A,, Toukn B u C u300passrcs B BHJ€ KPYHKKOB PACCEAHNA B, u
C,, auametpsl KoTopsix pasust 0,1 .

Jlio6as Touka, Jexamasi B [POCTPAHCTBE MeKIy TMepen-
weit (ITI) u sanueirt (33) nnockoctsiMu, AactT Ha u3obpawe-
HHH KPYOK ¢ jauamerpoM Menbure 0,1 mm u BOCHmpHMETCS
riasoM Kak Touka. Jlo6as 3Ke TouKa, PpacnojoKeHHas
G6amke K 0OBEKTHBY, ueM miockocte [I[1, wian jpajblie OF
Hero, YeM miockocTb 33, u306pasuTCA KPYMXKKOM, AHAMETD
kotoporo Gyzer Gosibute 0,1 mm, 1 GyleT KasaTbCsl HEPe3KOH.

CrefoBaTeibHO, pe3Ko H300paKeHHBIMH Ha CHHMKE Ham
GyLyT Ka3aTbCs HE TOJBKO MPEJMETHI, PACTIONOKEHHbIE B 10
ckocTH HaBojkuH EE, HO Takike W Te [peiMeThl, KOTOpHie
JeaT B mpocTpancTee mexay miockoctamu [1/1 u 33. Ilpo-
CTPAHCTBO 3TO HA3HIBAT PEe3 KO H3006paxaeMbM
npocTpaHcTBoM [IporsKeHHOCTb STOr0 NMPOCTPAHCTBA
BJOJIL ONTHYECKOH OCH HaspiBaercs iy 6 u H 0 ii ero.

Jlonyctumbie npefiedbl  HepeskocT. Jluamerp KpyXKka
paccestunsi, paBHblit 0,1 #x, MOXKET ObITH IPHHAT 32 HOPMY pes-
KOCTH JIMIIb B TeX CJyvasx, Korja pasMep CHHMKA MO3BOJAET
paccmarpuBath eroc paccrosuua 25 cu.llostomy Ans pasmepos
Heratuea 66 cu u Gojblie 3TOT AHAMETD NPHHHMAeTCs 3a
HOPMY, YUMTBLIBasi, UTO €CJH C HEraTHBOB TaKHX pasmepoB Gy-
AYT NPOH3BOAUTLCA YBEITHYEHHBIC OTIIeYaTKH, TO OHH H paccMma-
TpuBaThesA GYAYT C COOTBETCTBEHHO YBEIMUCHHOIO PACCTOAHMUS.

IOnsi MajnopopMaTHEIX HEraTHBOB pasmepoM 24 x36 mm
TpeGoBaHHS K PE3KOCTH AO/IKHbI ObITh MOBLILUEHEl, TaK Kak
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TOTO, YTOGBI PACCMATPHBATH C HOPMAILHOTO PACCTOSIHHS
O CM CHHMOK, CJeJaHHBI HAa Takoil pasmep HeraTHBa, €ro
HYXHO YBEJIHYHTH B ABa-TPH pasa, a NpPH 3TOM yBeJHYaTCA
i KPYXKKH paccestHHS.
Hns  ManodopMaTHEIX HETraTHBOB 3a HOPMY PE3KOCTH
NPHHAT JHAMeTp KpyxkKa paccesinus 0,05—0,03 .
daxTopsl, o6ycaoBauBaOWwMe rayGHHY pe3Ko H300paxae-
Oro npoctpancrTsa. I'ayGHHa pesko H306paxcaemoro npo-
paHcTBa Tem GoJblie,
ueMm Gonblue IAuamerp XONyCTHMOTO KPYXKKA paccesHus
ueM MeHbllue (POKycHOe paccrosinue o0beKTHBA, '
yeM Gosipllle PAcCCTOSHHE OT OOBEKTHBA 1O IVIOCKOCTH
HAaBOJIKH,
YeM MEHbILIE JHaMeTp AEiCTBYIONEro OTBEPCTHA 00BEKTHEA.
M3 3THX ueThipex (axkTopoB MepBHIl SBJsETCS obycno-
EHHbIM DAa3MEPOM CHHMKA, BTOPOH — HMEIONIHMCSI OGDHEeKTH-
» TPETHH — XapaKTepoOM CHAMAEMOro o6BeKTa H JHIIb
ETBEPTHIH HAXOAMTCH B MOJHOM H G€3yCJOBHOM HallleM pac-
TOpsZKEHAH, H HMEHHO C MIOMOLIIO 3TOr0 PaKTOPa MBI M yNpaB-
AsieM IJyGHHON pe3ko H306paXKkaeMoro mpoCTPaHCTBA, peryJau-
Pysl AHaMETp OTBEPCTHST OOBEKTHBA H3MEHEHHeM AHadparmbi.
MoxHO, KOHeuHO, 3a/inapparMupOBaTh OGBEKTHB TAK CHJIb-
‘HO, Y4TO HABEPHfIKA MOJIYYaTC PEe3KO M OJAMMKHHE H Ja/bHHEe
TIpenMeThl, HO:
BO-IIEPBLIX, Ype3MepHoe JHadparMHPOBAHHE 3aCTABHT CHJlb-
HO yBeJIMYHTb BEIJEDHKKY, a4 3TO HE BCEr/la BO3MOXKHO H 3KeJa-
TeNLHO (HAanpuMep, NPU ChEMKE ABHAKYIIHXCA IIPEIMETOB
[IPH ChEMKE C PYK); '
_ BO-BTODBIX, M3JIHIIHSISI PE3KOCTh 3aJHero IJlaHa yYacTo
ﬁbmaez HEHYXHO H Jaxe BpeJHOH (Hanmpumep, nmpu nopt-
PETHOH ChEMKE).
Ymenoe ucnonb3oBanne AuahparMHpPOBAHHS 3aK/I0YAETCS
B TOM, 4TOObI MOJNYYHTb PE3KO H300paKaeMoe MpOCTPaH-
CTBO MMEHHO B TeX TPaHHllax, B KOTOPHIX 5TO Ae06XOLHMO, H
HTOOLI OTHOCHT€JIBHOE OTBEpPCTHE OOBEKTHBA (a CieJoBaTelb-
HO, ero cBeTocuna) ObWIO HPH 3TOM HAHGOMBLIHM H3 BO3-
MOKHLIX.
[lpakThyeckne pacueThl rayGuHBI pPe3ko  M306pPaKaeMOro
mpocTpanctsa. B npakruke BeTpevaiorca Tpu poja sajau:
. 1) mnomyunts pesko u3oGpakaemoe NpPOCTPAHCTBO OT
Hexoroporo HauGosiee GIH3KOro npejamera 10 GeCKOHEYHOCTH;
2) momyunth pe3Ko H3oGpax<aeMoe NPOCTPAHCTBO B Ompe-
ACJIEHHBIX TPAaHHUAX: OT — J0;
ay




3) onpesienTh FPAHMILI PE3KO H306PAXKAEMOrO MPOCTPaH-
CTBA NPH HABOAKE HA ONpEICJEHHBIH MNpEIMeT, €ClH Jua-
(parMEpoBaThL CBbIlE H3BECTHON BEMMUHHBI Mbl HE HMeEeM
BO3MOXHOCTH MO YC/JIOBHAM OCBEIIeHHS W BBIIEDHKH.

Kaxas w3 3THX 3a7a4y MOXKeT GbITh peuieHa myTeM BecbMa
NpOCTOro pacyera. !

Ilpn HaBopke mno NUCTAHIMOHHON INKajJe anmapara Ha
GeCKOHEYHOCTh Pe3K0 H300paxiaeMoe MPOCTPAHCTBO HAYHETCs
€ PacCTOsAHHSA, KOTOPOE HA3hIBACTCAT UM ePPOK AT b H B M
pPaccTOs HHEM HMOKeET ObiTh BBIYMC/IEHO MO CIEAYIOLILit
opmyne: -

D=%,
rae D — runephoKajibHOE PacCTOAHHE,
f — thokycHoe paccrosiHMe 0OBEKTHBA,
k — 3HaMeHaTeNb OTHOCHTEIBLHOrO OTBEpCTHA (uMC/Ia
Ha mKane nuadparM oGBEKTHBA),
2 — TIPHHATHIH JHAMETP KPYyXKKa paccesHud.

Tax, nanpumep, 41s o0bextuBa «Opraros» f = 135 uu B annapate «Po-
Tokop Ne 1» pasmepom 912 cu, T. e. 2 = 0,1, npu anadparme & = 9 npu
HaBOJKe HA 00 Pe3K0 H3o0pamkaemoe MPOCTPAHCTBO HAYHETCH C

1352 18 225 [t
=W=W_2O250_20 M 25 cu.

2710 ¥ ecTh rumep(oKaabHOe PACCTOAHHE IS ITOr0 00beKTHBA NPH AaHHOH
nuadparme.

Pekomenayercs kamzaomy doromobuTenio cpenatsb mis
CBOErO anmapara pacuer
runepdoranbHbIX pac-
CTOSTHHH A5 BCeX auad-
parMm H TabJHIy HMEThb

Ta6anuua 4
INanepdokadbHble pacCTOAHUA
Aasi 00'beKTHBA
S=110 mm npu z=0,1

B 3aNHCHOH KHHXKE WJIH A
HaKEeﬂTb 132)1 Kamepy. e paccronue (D)
Js oTOoanmnapara

«MockBa» pasmepom e Sl
69 (2=0,1), cuaGxen- B 20’6
Horo o6brekTHBOM «HMHuny- gk 4 e A 15.1
crap-23» (f=110), Tabnu- it e ke 11,0

1a ranephoKaNbHEIX pac- ég St s gg
cTosiHMH  OGyJer = HMeTb T Sl : 3:8
CAELYIONHH BHJ: .
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Hasonka wa oo He Beerna nesecoo6pasna. Bonee npak-
| THYHA HaBOJKa Ha THNepHOKaNbHOE PACCTOAHNE, TAK KaK npu
| °TOM TNEPEJHsAS TPaHHUA pe3Ko H3obparKaemoro npocTpan-
CTBa GY/IeT HaXOJHTLCS OT AMNAPATA HA MONOBHHE runepgo-
K4/IbHOTO PacCTosiHust, a 3aJHASA TPAHUIA B oo,

B/

Hanpumep, ecin annapar «Mocksay ¢ ofsexrusom f=110 mm nupn
Zuadparme k=8 nasectw ma oo, TO Pe3xo uaobpakaemoe NPOCTPAHCTBO
. HaunercA ¢ 15,1 u (cm. taGa. 4); ecam xe HABOJAKY clenath Ha 15,1 u, 1o
. Pe3ko n3obpaxkaenmoe MPOCTPAHCTREO Gyner ot 7 s 55 ca 10 0.

h: OT0 MOHATHO H3 TOFO, HTO eC/IH MBI HABOJHM HA o, TO TOUKH 3aj1ero

| nana ofbeKTa H306DAXKAIOTCS B BHIE TOUEK, a NOCKO/IBKY HAc ycTpanpaer

| 13o0pakenwe, COCTOSIee H3 KPYIKKOB Anamerpom 0,1, 10 MBI HMeem Bo3-

| MOMHOCTH NEPEHeCTH IVIOCKOCTh HABOAKM G/iike, a MPH 3TOM MepeiBUHETCS
- OJimzke W TlepefHsis PAHMIA Pe3KO #306paXaeMoro npocTpancTsa.

2

- Kenas noayuurs pezxo H3obpajkaemoe NPOCTPAHCTBO

" B ONpeje/IeHHLIX TpaHHLAX, NMpex/e BCEr0 HYKHO PENINTh

BOMIPpOC O TOM, Ha Kakoe pacCrosinue HE.HECOOGPBSHO Ipou3-

| BECTH HAaBOAKY.

- O6parumes Kk puc. 133. Tlyers /717 u 33 — nepenuss
. W 33jlHAA TPaHHIb MPOCTPAHCTBA, KOTOPOE MNOMKHO OBLITh
. Pe3ko usobpaskeHHBIM. HyXHO HaiiTH MOMOMKEHHE MIOCKOCTH
HABOAKH EE ¢ TakuM pacueroM, YToGH KPY:KKHU paccesiHust
C, u B, GbIn ONMHAKOBOTO Pa3Mepa,- TAK KaK B 5TOM cy-
ae INpH NOCJAEAYIOWEM IOCTENEHHOM JuagparMHPOBAaHHH

- obvexTHBa Anaverpsl C, u B, odnospemerto JOCTHTHYT Tipe-

AeabHoil BenuuuHbl (0,1 wan (1),05 ma). Ecnu ke nonoxkenne
EE 6yner uaiiieHo HEeBepHO, TO ONHH H3 KpyxKoB (C, uin B))

" JIOCTHTHET HpPEeNelbHOH BeIHYHHBI paHbllie, TOrja KaK yMeHb-

WIEHAE IPYroro Kpyxka morpedyer noGaBouyHoro guapparmu-

. poBaHuA.

Paccrosinue 0 MIOCKOCTH HaBOJKH MPH 3aJaHHBIX rpa-
HHLAX pe3Ko H3obpakaeMoro NPOCTPAHCTBA HAXOAHTCA TaK:

__2a,.a,
" agte,?

TAe a — paccTodHHe OT O0beKTHBA [0 MJIOCKOCTH HABOAKH,

4, — paccTosHHe JOo 3ajHell rpaHuusl pe3ko usobpa-
JKAEMOro MpPOCTPAHCTBA,

@, — DAccTosiHHe N0 mepefHeli rpaHuusl Pesko HaoOpa-
#KAEMOT'0 MPOCTPAHCTBA.

IR S SO T




BO
, HampHMep, JKelas NOJYYHTE Pe3ko H3oGpamaemos HpOC’FpaI{CT .
B npz,:,:nax 01[:\r 4 ;!.g 12 m or annapara, HABOJUTB CIAEAYET HA AMCTAHIHIOM
f2'12'4-—96—6 t
S | T Y e T ’
Orlpe,n.enHB JIHUCTAHIIMIO HABOJAKH, CHeAyeTr NoACUHUTATh
HeoGXoAuMYI0 Auadpparmy. DTo Aejaercs Tak:

? @, —a,
w22 aia

o603HAueHHsT MPEKHHE).

( TlycTs B HalleM MpHMepe NPH HABOjAKe Ha 6 M U Pesko n3oGpakaeMoM

npocrpancTBe or 4 g0 12 M mpl nonbsyemcs Qoroamnaparom «Mocksa»

(o6bexTuB f= 110 mar):

12—4 o\
k=605 ->—7 = 60,5: 75 =10.

2
Bennunny 55 TOMe3Ho BLIYHC/HTH /IS CBOETO ¢hoToanmna-
& 3
para B Merpax M [MPUNHCATL K Tabnaune runephoKanbHbIX
paccrosiiuil. D10 3HAUMTENBHO YIPOCTHT PACYETDL.

3
OnpejieiuTh TEPENHIO0 H 3aHIOK TPAHHUE PE3KO H30-
GpaxcaeMoro NMPOCTPAHCTBA TIPH HABOJKE MO ONpPEJEIeHHOMY

NpeAMeTy M NPH W3BECTHOH AHA(parme TaKkike O4YEHb JIETKO,
HMes Ta0auily runepdoxaibHBX PaCcCTOAHHH:

Da & Da
1 =Ditg T D—a

a
(o6o3HaueHHs MPEKHHE).

Hanpumep, annapatom «Mockpa» mpu auadparme k—28 cuumaem
npenmer, Haxojdmuiica Ha paccrosHud 5 a. Hyxino onpepesnTts nepes-
HIOIO W 3a[HIO IPaHHIBEl PE3KO H300paxKaeMoro NpoCTPaHCTBA.

* CrnieiyeT OTMETHTB, UTO BCTPEYAloIieecs B HEKOTOPDIX pYKOBO)ICﬁTBaX
yKasanue O TOM, UTO MOMHO HABOUTH MPUMEPHO HA OHY TPeTh Iy 5:%11:1
obbeKTa, ABAAETCS HeBepHbIM, B rnpHBeJeHHOM npHMepe npu riySuue
o0beKTa, paBHo# 8 4, B COOTBETCTBHH C 3THM yKa3aHHeM MOXXHO HABOJHTb Ha

paccrosHne %: 2,7 # OT mepeiuedl TPaHHLE, T.e. Ha paccrosnue 6,7 #
OT anmaparta, TOrja KaK NPaBHIbHO HABOAHTD Ha 6 . Yem Aaabure Oblia Gkl

pacrosioxena sajufs rpapuma oObeKTa, TeM Gosbime Obuia Onl ox?uﬁxa.
OTHM HeNpPAaBHJIBHLIM YKasaHHeM, BEPOATHO, H BHI3HIBAIOTCH CTOJIBL 4acThie
y mobuTenell OMMOKH, BHPAKAIOMIHECH B HEJOCTATOYHON De3KOCTH Nepej-
Hero IjiaHa CHHMKA H Ype3MePHOH Pe3KOCTH 32[Hero miaHa.
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Iunepdoxansioe paccrosnue npi k=8 waxogum no Taba. 3; omo
pasiio 15,1 #. Moxuo 6pats okpyraeuno 15 x:

g BOMRN GBS

; alH]s_'r_s_E—S,TsM,
15+5 78

Ay = 15_5—5—7.5 M.

Bce pacuersi npu usBecTHoM wmaBmKe u NpH npejxpapu-
TC/bHOH 3arOTOBKE TAG/IHULI THMIEPHOKALHBIX paccrosHHi
Kpaiine npoctel. PekoMenjyercs npu pacyerax mosb3oBaThes
OKPYTJI€HHEM YHCel.

OnbiT nokaspiBaer, uyto pacuers TpebyioT He Gosblue
BPEMEHH, 4YE€M MO/Ib30BAHHE I'DOMO3JAKHMH TabJHIAMH, HMEo-
LIHMHCsE B CNPABOYHHKAX, TaK KAaK B 3THX TaGlHIAX 9acTo
HE OKa3bIBACTCS HMEHHO TeX DACCTOSIHMH, C KOTOPHIMH MpH-
LLIOCH BCTPETHTBCH, a 3TO BIHYXKAAeT npuberarh K HHTEp-
TNOJINPOBAHHIO- (HAXOXI@HHIO TTPOMEKYTOUHBIX 3HayeHwuil), uto
TpeGyer JONOIHHTENLHOIO BPEMEHH.

Kaabkynaropsr ans pacuera rayGuuni pe3ko usobpakae-
MOro mpocTpancTpa. [1y1s GbiCTpOro, MeXaHHYECKOro onpesele-
HHsl TPAHHIL PE3KO H300pamaeMoro NpPOCTPAHCTBA HA ONPABHI
HEKOTOPLIX OGBEKTHBOB HAHEeCEHB! WIKAJBl TMyGHHBI, COCTO-
LlHe N3 OCHOBHOH DPHCKH, 1O o6e CTOPOHBI KOTOPOI CHMMe-
TPUHO PACNONOKEHb! IITPHXH C UHPPAMH, COOTBETCTBYIONHMH
pajxy Auagparm.

CKonb3si BLO/Ib JHCTAHIHOHHOM IIKaNbl, MIKaja rayGHHL!
YCTaHAB/IHBAeTCA TaK, 4TOOLI OCHOBHAsi PHCKA ee Gpijia COB-
MELLEHA C J&/ICHHEM IHCTAHIHOHHOM 1IKa/bl COOTBETCTBYIOULHM
PACCTOAHHIO, HA KOTOPOE MPOH3BEJEHa HABOJKA HA PE3KOCTb.
Toraa wrpuxu c nubpamu onperenennof Auapparmel no ooe
CTOPOHLI OCHOBHOH DHCKHM YKaXKyT Ha JAHCTAHLHOHHON ILIKasie
COOTBETCTBEHHO PACCTOAHHS 10 NepeAHei 1 3agHell rpanun pes-
KO H300pa)kaeMoro npocTpaHCTBa. ;

Tak, mampumep, mHa pue. 134,A ocuouas preKa wIKaaml
I1yGHHEl YCTAHOBJIEHA NPHOIH3UTENBHO NPOTHB paccrosiHust
4,6 M IUCTAHITHOHHOM LIKAJIEL. IlITpuxu, cooTBeTCTByIOMHE 0603~
HaueHHsAM JHadparM, NokassiBaiT, UTO npu auadparme, Ha-
npumep, 8 pesko H3oGpaxkaeMoe NPOCTPAHCTBO OyZLeT B rpaHu-
uax or 3 no 10 #, a npu guapparme 11 — B rpanuuax or 2,6
qo 19 w.

Y1o6HE B 06pamienun Tak e JHCKOBbIE KaJIbKYJIATOPEI
ryGHHBI Pe3KO H306paxaeMoro npoctpasersa (puc. 134,5).
Ha HuxHeM (BHemHem) 1HCKe HAHOCHTCS JMCTARIHOHHAS LIKA-
J1a, Ha BepXHeM (BHYTPEHHEM)— HIKana Znapparm. Crpenka
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yKasaresisi BEDXHETo JHCKA yCTaHABNHBAETCSL IPOTHB paccron-
Husi HABOLKH Ha HIKHEM (BHeUIHeM) JHcKe. PaccTostHus 10 ne-
peHeil H 3ajHeil TPAHUIL MPOUYHTHIBAIOTCS HA HHMKHEM NHCKE
1IPOTHB COOTBETCTBYIOIHX IITPHXOB JuadparMel BEpXHET0 AHCKA
no ofe CTOpPOHHl yKasaTess.

JIMCKOBLIE KaJbKyJsiTOPH, KaK H KalbKyJAsTOPbl HA omnpa-
pax OOBEKTHEOB, MO3BOJSIOT pewars H o0paTHyio 3ajavy —
onpeaeNsTh PACCTOSHUE 0 MIOCKOCTH HABOAKH M auadparmy,
HeoGXOMMbIe JLTIA OJIYUeHHA PE3KO H306paKaeMoro nNpocTpa-
CTBA B 3alaHHBIX TpaHHLAX.

[Ipy NoJb30BaHHH KANbKYJSATOPOM BCErJa HYMHO 3HATL:
¢ pPACUeTOM HA KaKOil AMaMeTp KPYiKKa PaccesiHus OH ClenaH,
TaK Kax, uem GoJblue MPUHATA JONYyCTHMAs HOPMA HEPE3KOCTH
(vem Goaplue JHameTp MPHHATOrO KpYKKa paccesinus), TeM
Gonbuyio TIyGHHY pe3ko n300pamaemoro npocTpaHcTsa Io-
KaxKeT KaNbKYJIATOp NPH NPOYHX OAHHAKOBLIX YC/IOBHIAX.

Tak, HAnpUMep, NPH OAUHAKOBOM PACCTOAHHH 10 IOCKOCTH
HABOJAKM W NPH OAMHAKOBOH Anapparme rayGuHa pesko H300-
pAKAEMOro NMPOCTPAHCTBA, ONPejeNeHHas Mo lKaiaM Ha on-
pase ofvekrBa «lOnurep-8» (B annapare «Kueps»), okamxercs
Gosble, ueM onpefenennas Mo mkanaMm obvexktnsa «@I]D»
(8 anmapate «®3]1»), XOTs i TOT U APYTOii 0GBEKTHB HMEIOT OZLH-
HakoBoe (hOKYCHOE paccTosnKe. JT0, KOHEYHO, HE 3HAYMT, UTO
ofbexTus «IOmuTep» naer Gosiblyio FiyOuny, ueM OOBEKTHB
«®3]I». Jleno B TpeGoBaHHAX, KOTODbIE NPEAbLABIEHL K pes-
KoCTH u3o6pamkenusi: IIKa/Ibl HA 00bEKTHBE «DI]1» paccuHTaHbl
no Kpyxkky paccesnus z=0,03 am, a mkann Ha 00BEKTHBE
JdOnuTep» 1o Kpyxkky paccesnns z=0,05 mu. K coxanenio,
B Haweji (GOTONPOMBLILJIEHHOCTH A0 CHX TOp HE YCTaHOBIEH
cTaHAApT LS LIKaJ TJyGuHBL.

Tak, ofnH OOBEKTHBbLI AJA ManopOPMATHEIX KaMep HMEOT
KanbKyJ4TOpsl, MOKA3biBaiolulHe TyGuHY Pe3sKo uaoOpamae-
MOTO TIPOCTPAHCTBA, HCXOAS W3 HOpMbl 2=0,03 Mm (mampumep,
«®3[I», HekoTopuie Bhnyckd «Mugycrap-22»), apyrue —
2=0,04 mn (nocneuue Buinycku «fOnmurep), wWiH 2=0,05un
(nekoTopbie Buimycky «Munycrap-22», panHHe BbIyCKH «lOnn-
Tep»).

BLISICHHTB, H3 pPacueTa Kakoro JuaMerpa KpyxKa paccesnus
HayeceHa mKaia rayOHHbl Ha O0bHEKTHBE, MOXKHO CJEAYIOULHM
c11ocoboM.

VCTaHOBHTE OCHOBHYIO PHCKY IIKAMBl TJIyGHHBEI POTHB OT-
METKM oo HA JAMCTAHIHOHHOH wmkane. Onpenenure nepejHion
IPaHHILY PE3KO H300PaKaeMOronpoCTPAHCTBA NPH NPOU3BOILHO

Pre. 134. KanbKynsaTopsl MyGHHB pesKocTH:

A—m:::gpl;gﬁagu PE3KOCTH Ha onpaBe o0bLEKTHBA MaaohopMATHOrO
! » 55— AHCKOBBIH KaNbKYJNSITOP IJyGHHBI PE3KOCTH

156



BoiOpanHoil auadparme (nyume 6pate Ty Anapparmy, MITPHX
KOTOpOil HAaWbo/Iee TOYHO COBNAJAAET C KAKMM-JIHOO MITPHXOM
. WIKaJBl PacCTOSHHIA).

H3BecTHo, UTO paccrosinpe A0 nepeiHeidi TPaHHIBI Pe3Ko
H306paXkaemMoro MpOCTPAHCTBa NIPH HABOJKE HA 0o €CTb Tunep-
(oKaIbHOE PACCTOSIHHE, KOTOpOe ompejensercs no Qopmyie

2
= % (cM. crp. 152). @opmyna 37a MOKeT GbiTh MepernHcana
2

LJs1 ONpeje/ienus Z B TAKOM BHAE: 2 = J%; NOACTaBHB B IIpa-
BYIO HaCTh 3HAYEHUA BeJIMUMH f, kK B D, onpeleiseM guamMerp
Kpy:KKa paccesnns z. Ilpu sTom cieiyer MOMHMTB, YTO BCe
BeNHYMHB Bajo OpaTe B OJAMHAKOBHIX €IHHHIAX H3MEpeHHSd,
Jy4llle BCEro B MH/UIHMETPax.

Hanpumep: B annapate «Kuess ¢ o6bextnsom «fOnutep-8» f= 50 sn
yCTAHABAHBAEM 3HAK ¢0 NPOTHB OCHOBHOH PHCKH WIKAJLI auadpary (1. e.
cTaBiM OOLeKTHB B (HKcHposanHoe nosoxenne). [ltpux «16» mkans auad-

pars NpuG/IMSHTELHO MOKA3bIBACT MEPeJHION TPAaHHLY DESKOCTH OKOJIO
3 x. Ha roas moxno B3ath 3,1 &, Cnenosarensno: 2= o AVI i E
: % o A SRR A 182100 | 40600

25
= 250 = 0,05.

" EcrecTBeHHO 3aaTh BOMPOC, MO KaKOH e HopMme z Haubo-
nee nejnecoo6pasHo onpeaenstb ray6uny. Tounoro orsera
3/1eCh, O[HAKO, OBLITh HE MOKET, TAK KaK OKOHUATENbHOE CyXKe-
HHE O PE3KOCTH JieTasell CHUIMKA 3aBHCHT OT PacCTOsIHHUS, C KO-
TOPOTO CHHMOK OyJieT paccMaTpPHBAaThCs, HJIH OT pasmepa yBe-
JHYEHHs IPH neyartH ¢ Heratusa. [Ipu kuHOCHEMKAX, HANPHMED,
Bce pacueTs! BeyTess Hexofs u3 z=0,03 mm, Tak Kak yBesnuye-
HUE HA 9KPaHe OYeHb BEJTHKO.

B ofumeM BHIe MOXKHO CKa3arb: ueM KpymnHee OYAyT mpo-
H3BOJMTLCS YBEIHYEHHS C HEraTHBOB, TEM MEHBIIYIO HOPMY 2
caenyer GpaTh NpPH pacyerax.

Jlna yBenuyenuit ¢ HeraTHBOB 24 X36 mm 2o 9x12 cu u
naxe 1o 13x18 cau Brionne mpuemsema HopMa 2=0,05 s
ans ysenuuenuii pasmepom 1824 u 24 x30 cm, oueBupHO,
nocrarouna Hopma z=0,04 mm.

3aBHCHMOCTb TAYOHHBI Pe3KO M300pamaeMOro MpOCTPAHCTBA
oT paspematomeil cuabl o6pekTHBa. B uncae dakropos, Biusi-
IOIHX HA TIYGHHY pe3ko u3o6paxKaeMoro mpocTpaHcTBa, HaMH
HE YKasaHa KOHCTPYKIHA OObEeKTHBA.

3HAYHT JH 3TO, YTO OOGBEKTHBEI BCEX THIOB NPH PABHOM
$OKYCHOM PacCTOfHHH H PABHOM OTHOCHTE/bHOM OTBEPCTHH
JaloT OJHY M TY e riyOHHY?
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Yro6el paso6paThess B 3ToM Bom
UTO 1O npuuuHe abeppanuii M3o6paxenus NpeaMeToB
HAXONAWMXCA B MJIOCKOCTH HABOJKH, He SIBASIOTCS aﬁcc’mﬂme
PESKHMH H UTO OOBEKTHBEI OGJAJAIOT HE ONHHAKOBO ;0 i
Hatoues cunoii. JIio6as Touka npenMera usobpaxaercs Hga ipe:
KOH, a KpYXKKOM paccesiHusi; NPUYEM PasMep KpyKKa Tem Go.r?q-
me,cqgm MEHBIIE paspemawmas cuia o0beKTHBA. i

JIEJI0BaTeNbHO, TO '
oy kp’ymgzé A, (em. puc. 133), erporo roBoOps, He

Huamerpsi kpyxkoB C, u B, GYAyT OUEHeHH T1a30M B
CPaBHECHHH HX C JHameTpoM Kpyxkka A,. Ecau mor YCIOBHO
NpUHAB A, 3a TOYKy, AOMYCTHAH s ,IJ,H&METPOB,C' u B
pasmep 0,1 mm, To B ciayvae, Korga A, mumeer ,I{OBOJIBHIO folii} :
THMBIH pasMep, pasMepbl JOMyCTHMLIX AHAMETPOB Aasi C y"
B, cnenyer Takie COOTBETCTBEHHO YBEIHYHTD. g

PaccMatpuBasi CHHMOK, MBI HEBOMBHO oOueHHBaeM pes-
KOCTb OTICNIBHLIX €ro YacTeit CPaBHHTENLHO NPYT C Ipyrom
Hem meHbuie ,peskocts u3oGpakemus NPEIMETOB, JeXAalHX
B IMIOCKOCTH HAaBOJKH, TE€M MeHee TPeOGOBaTe/NbHEl MBl H K pes-
KOCTH IPEIMETOB, G/MKe U Janblle PacnonoKeHHsx. [105Tom
OOBIYHO Kamercs, 4To CHHMKH, CAeJaHHEe MHFKOpHCY}OLLI,HMfI

o6BeKTHBaMH (¢ Masofi paspe f §
b ( IAILeH CHI0M), obaana -
med rayGHHOM. & bk

poce, cnenyer Benomuuts,
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