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BBepeHue

B ocHoBe momydenusi ¢ororpaduyeckux CHUMKOB JexarT JBa sBieHHs. [lepBoe u3 HuUX
3aKJII0YAaeTCs B BO3HMKHOBEHHMHM Ha HKPaHE ONTHYECKMX (CBETOBBIX) M300pa’keHHH NpeaMETOB MNpu
MIPOXOKACHHUHU JIydel CBeTa 4epe3 yBEIUYUTENIBHOE CTEKIIO WM COOMPATENbHYIO ONTUYECKYIO CUCTEMY -
0o0bekTHB. BTopoe coctouT B (poTOXMMHUYECKOM AEHCTBHM CBeTa, Ojarogapst KOTOPOMY ONTHYECKOe
n300pakeHNe MOXXHO "YJIOBUTB' C TIOMOIIBIO YYBCTBUTEIBHBIX K CBETY (OTO rpaduyecKrX IIaCTHHOK
WJIN TUIEHOK.

IIpocToii omeIT TO3BOJNsET HAOMIOAATH TEpBOE W3 OTHUX sBJICHWH. Eciam momecTuTsh
YBEJIMYUTENIBHOE CTEKJIO HA MyTH COJIHEYHBIX JyUeil, a M0 APYTYI0 CTOPOHY OT CTEKJA PACIIONOKUTH JIUCT
Oenoit Oymaru, To Ha Oymare MOSIBUTCS MaJICHbKMH CBETJIbIM Kpy»kKoK. COmmkas U OTHAsIsl CTEKIIO U
Oymary, JIeTKO YCTaHOBUTb UX Ha TaKOM PAcCTOSHMM, MPU KOTOPOM KPYXKOK IMPHUMET MpeebHO Majble
pa3Mepsl. B 3TOT MOMEHT n300paxkeHue ero 0y1eT pe3KUM U OCJIETIUTENbHO SIPKUM.

[TonmyueHHBI KpY>KOK MpPEACTaBIseT COOOW MaJeHbKOE ONTHYECKOE H300pa)KeHHE COJIHIA.
[Tono6HbBIM xe c1ocoOOM MOKHO MOJIYYUTh Ha OyMare ONTHYECKOE M300pa’KeHUE Topsilel JaMIIOYKHy,
CBEYHM, OKHa U JII000r0 APYroro Kak CBETAIIErOCs, TaK U HECBETSILErocsi, HO OCBEIEHHOI0 MpeaMeTa.
N3o0pakeHne Bcerga NeEpeBEpHYTO. YIOBUTH €ro MOXHO (oTorpadmyeckuMm ammapaToM Ha
YyBCTBUTENBHBIX K CBETY (oTorpaduyeckux IUIACTUHKaX WM IUICHKaX, MpH 4YeM JelcTBUE CBeTa,
BHayaJle HEBMJIMMOE, CTAHOBUTCSI BUAMMBIM IOC]Ie 00paOOTKU MIACTUHKHU CHELMAIbHBIMH PAacTBOPAMHU.
YeMm cuibHee ObIIIO BO3JCHCTBHE CBeTa, TEM CUJIbHEE YEpHEET CBETOUYBCTBHUTENbHAs IMOBEPXHOCTb
miacTUHKH. [loaToMy M300pakeHue CBETIIBIX, SPKUX MPEIMETOB MOJydaeTcsl Ha IUIACTUHKE TEMHBIM, a
TEMHBIX NIPEIMETOB - CBETJIBIM. Bo3HUKaeT cBoeoOpa3Hoe M300paxeHne, Ha KOTOPOM CBETJIbIE U TEMHbIE
MeCTa MPOTHBOTIOJIOKHBI 00BEKTY CheMKH. Takoe n300pakeHue Ha3bIBACTCS Heeamugom (HETaTUBHBIHN -
3HAYUT OTPHULIATENILHBIN).

[IpoBens psi HECIOXKHBIX ONEpalUil, MOKHO MOJYUYUTh C HETaTUBA U300pa’KEHUE, TJI€ CBETIIbIEC U
TEMHbIE MecTa OyJIyT COOTBETCTBOBATh OOBEKTY ChbeMKHU. Takoe n300pakeHue Ha3bIBACTCS NOZUMUBOM.

Texnuka ¢otorpadupoBanust 3axnrouaercs B cieayoomeM. dotorpaduueckuil anmapar c
MIOMEIICHHOM B HEro CBETOYYBCTBUTENILHOW IUIACTHMHKOM (WM IUIEHKOI) HampaBisioT 00BEKTHBOM Ha
¢dororpadupyemsrii mpeamer. [locie psaa oneparnuii, IMEIOIIHMX [ENbI0 00ECIICYUTH MOTyUYeHHE PEe3KOTro
n300pakeHUs] U NPABUIBHOTO pa3MelleHus H300paxkeHus QortorpadupyemMblx MPEeIMETOB B Kajpe,
O0OBEKTHUB ammapaTa OTKPhIBAIOT Ha HEKOTOPOE BPEMsI, KOTOPOE HE3aBUCUMO OT €0 MPOJIOJIKUTEIBHOCTH
Ha3blBAETCsl  6bldepockou. B pesynbraTe OCBEUICHUS, WIH 9KCHOHUPOBAHUA, TUIACTUHKH B
CBETOUYBCTBUTEIIBHOM CJIO€ €€ O00pa3yercs HEBUIUMOE TIJIa30M cKpwimoe gomozpaghuueckoe
uzobpasicenue.

JlaboparopHas 00pabOTKa MIACTUHKHU WIN IJIEHKU COCTOUT B NpOs6IeHUU, KOTOPOE IPOBOJINUTCS B
0COOBIX CBETOBBIX YCJIOBUSAX WM B IOJHOM TEMHOTE C MOTPYKEHUEM IIIACTUHKU HA HEKOTOPOE BpeMsl B
pacTBop - npossumens. B pe3ynbraTte NposiBICHUs CKpbITOE oTorpaduyeckoe n300paKeHNE CTAHOBUTCS
BUJMMBIM.

[IposiBIeHHas IUIACTUHKA I NIPEIOXPAHEHUS €€ OT JAJIBHEHIIETO BIHUSHUS CBETA 3aKpEIUIIeTCs
pacTBOpOM, HAa3bIBAEMBIM 3aKpenumenem, WIN @ukcadxcem, MOCIE YEro TINATEIbHO IMPOMBIBAETCS U
BBICYILIMBAETCSI.

B pesynbrare mpOBENCHHBIX OINEpaIuii MOJydaeTcsi HeraTuB COoTOrpadupoOBaHHOTO OOBEKTA,
OTKyZa MpOLECCHl MPOSABICHUS, (UKCUPOBAHMS, NMPOMBIBKM M CYHIKH IJIACTUHKU (MM IUJICHKH) B
COBOKYIHOCTH Ha3bIBAIOTCS HE2AMUBHBIM NPOYECCOM.

3aKIIOYUTENbHBIA TMPOLIECC MMEET CBOEH IeNIbI0 MOJy4YeHHE TOTOBOTrO (hoTorpagpuueckoro
N300pakeHUs - IO3UTUBA U [TO3TOMY Ha3bIBACTCS NOZUMUBHBIM NPOYECCOM.

Jns  mosydeHus TO3UTHBHOTO H300pakeHUs B ¢ororpaduu NpUMEHSETCS CHelHaibHas
¢dororpaduueckas Oymara, MOKpbITasi, KaK U MJIACTUHKH, CJIOEM CBETOUYBCTBUTEIBHOIO BELIECTBA.

Jluct Takoii Oymaru, IJIOTHO CIIO)KCHHBIM C HETaTHBOM, BBICTABIISETCS HA CBET, KOTOPBIH,
IIPOXO/sS CKBO3b pAa3IMYHblE Y4YacTKM HEraTuBa, JEWCTBYyeT Ha OyMmary TeM CHIIbHEE, YeM CBeTiIee
(mpo3paunee) yuactok HeratuBa. [lomyueHHoe Ha Oymare ckpbiToe (oTorpaduueckoe H300pakeHue
IPOSIBIISIETCS, B PE3YJIbTAaTe YEro y4acTKU OyMaru, COOTBETCTBYIOIIME MPO3PAadYHbIM YacTSIM HEraTHBa,
TEMHEIOT, a Y4aCTKH, COOTBETCTBYIOIINE TEMHBIM YacTsIM HETaTHUBA, OCTAIOTCS CBETJIBIMH.

[TonyueHnHoe M300pakeHNEe 3aKPEIUISIOT ((PUKCUPYIOT), OTIIEYATOK MPOMBIBAIOT U BBICYIIIMBAIOT.
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Pa3HOBHIHOCTBIO ATOTO TIpoIiecca sBISETCS MevYaTh Ha Oymarax, JarolluX BHIUMOE N300pakeHNe
HETIOCPE/ICTBEHHO IO/ AEHCTBHEM cBeTa. Takoe M300pakeHHE HE NPOSBISETCS, HO 3aKpeIuisieTcs B
CHELIMAIBHOM PacTBOPE - 8upaxic-ghuxcaice.

[TosuTrBHOE M300paKEHHE MOXKET OBITH MOJYYEHO HE Ha Oymare, a Ha TPO3pavyHOM MaTepuase
(nnmactuHKe WK TuieHKe). Takoe n300pakeHne Ha3bIBACTCS OuUano3umugom M OOBIYHO TpeTHA3HAYACTCS
ISl TIPOSKITMH Ha KPaH ¢ TIOMOIIBIO POSKIIMOHHOTO ammapara.

Haxkosnern, myTem IOMOJHUTENEHONH 00pabOTKH YepHOEe (POTOM300paKEHUE MOKET OBITh OKpAIIEHO
B JIPyTHE IIBETA.

Takum 00pa3oM, TEXHOJIOTUS MONXYy4YeHUs (POTOrpaduyecKoro M300paxKeHUs CKIAIbIBACTCS U3
TPeX OCHOBHBIX MIPOILIECCOB: ChEMKH, HETATUBHOTO U TIO3UTHBHOTO IPOIECCOB.

Jns  uxX ocymecTBIeHHs, Kpome (oTorpaduueckoro ammapara, CBETOUYBCTBUTEIBHBIX
MaTepHaloB M XHMHYECKHX BEIIECTB, B MpPAaKTHUECKOH QoTorpadum NpuMEHSIOTCS pa3 JIMYHBIC
MPUHAIICKHOCTH, OTUCAHNE KOTOPBIX MPUBEICHO B COOTBETCTBYIOIIUX ITIaBaX KHUTH.



maBa | doTorpacdnyeckum o6LEKTUB

OOBEKTUB - OJJUH M3 OCHOBHBIX y31I0B (oTorpaduyeckoro amnmapara. C moMormpo o0beKTHBa Ha
MOBEPXHOCTU (POTOTUIACTUHKU HIIM TJICHKA BO3HUKAET M300paxkeHue ortorpadupyemsix mpeameron. OT
KadecTBa 3TOr0 M300paKeHHUsSI 3aBUCUT Ka4ECTBO (POTOCHUMKOB, TIO9TOMY K COBPEMEHHBIM OOBEKTHBAM,
MIPEIBSABISIOTCS CaMble BHICOKHE TpeOOBaHUS.

KoHcTpykTHBHO (DOTOOOBEKTHB MPEICTABISIET COOOM ONTHYCCKUI TPHOOP, COCTOSIINI U3 BYX
win OOJNBIIETO YHCla JIMH3, COSAMHEHHBIX 00mIei onpaBoil. OOBIYHO JTUH3BI YKPEIUISIOTCS, B OIMpaBe
HETIOJBUKHO, HO BCTPEYAIOTCSI 0OBEKTUBBI C IMEPEMEIIAIONICHCS TTIepeTHEeN JTHH30M.

JIuuzel Qororpaduuecknx OOBEKTUBOB H3TOTOBISIOTCS W3 CIEHUATBHBIX ONTHYECKUX CTEKOJ
OIpEECIEHHOr0 XUMHUYECKOT0 COCTaBa.

OcHoBHOE TpeOOBaHME, MPEIBSIBIIEMOE K ONTHYECKOMY CTEKIy, - 3TO BBICOKas CTEleHb
onHOpoaHOCTH. Kpome Toro, cTekiio 10JKHO 001aAaTh ONPEeI€HHBIMU ONTHYECKUMH CBONCTBAaMHU.

Kpome nuH3 1 ompaBbl, B KaKIOM COBpEMEHHOM OOBEKTHBE MMeeTcs AuadparMa - yCTpoucTBO,
MO3BOJISIOIIEE U3MEHSTh BEIMYNHY JICUCTBYIOIIETO OTBEPCTHS OOBEKTHBA.

JIUH3bI

Pa3HOBMAOHOCTU N CBOUCTBA JIMH3

CymecTByeT 00JbIIIOE pa3HOOOpa3Ke JTUH3, OJJHAKO BCE JIMH3BI MOXKHO Pa3/ICIUTh HA JIBE TPYIIIHL,
KakJasi U3 KOTOPBIX COJIEPKUT JIMH3BI TpeX TUMOB (puc. 1). [lepsas rpynna oObeqUHSIET TaK Ha3bIBa€MbIe
BBINTYKJIbIE JIMH3bI. B Hee BXOIAT: ABOSIKOBBIMYKJAs, IUIOCKO-BBINYKJIash U BOTHYTO-BBIMYKJIAsl JTUH3HI.
Bropyto rpymnmy cocTaBisiloT Tak Ha3blBa€Mble BOIHYTHIE JIMH3BI: ABOSIKOBOTHYTas, IJIOCKO-BOTHYTasl U
BBIITYKJIO-BOTHY Tasl.

Puc. 1. Tuns! nun3:
1- 1BOSIKOBBIMYKJIAs; 2 - TUIOCKO-BBIMYKJIas; 3 - BOTHYTO-BBITYKJIas;
4 - IBOSIKOBOTHYTasl; 5 - IIIOCKO-BOTHYTAas; 6 - BBIMYKJIO-BOTHYTast

Bremnee pasznnure Mexy Ha3BaHHBIMU JBYMs IPYIIa MU JIMH3 3aKJIFOYAETCS B TOM, YTO JIMH3BI
MEPBOM TPYMIBI (BBIMYKIIBIE) B CEPEIUHE TOJIIIE, YEM HA Kpasx, a JIMH3bI BTOPOU TPYMIIbI (BOTHYTHIE) Ha
Kpasix TOJIIIe, 4eM MOocpelnHe. DTOo pasiuuue B (GopMe MpeaonpeaeseT CylleCTBEHHOEe Pa3inyue U B
CBOMCTBAX JIMH3: BBIMYKJIbIE JIMH3bI 00JaAaI0T CIIOCOOHOCTHIO COOMPATh MaJaroNIie Ha HUX JIYYd CBETA, B
TO BpeMs KaK BOTHYTble, Hao0OpoT, paccemBaroT wux. OTciofa TmepBble TOMYYWUIM Ha3BaHHUE
cobupamenvHbix, a BTOPBIE — paACCeUusaoujux.

BaxxHbIM CBONCTBOM CcOOMpATENbHBIX IUH3 SBJISETCS WX CIOCOOHOCTH JaBaTh M300pa)keHHe
mpeaIMeToB. PaccemBaromme JTUH3BI TaKOW CIIOCOOHOCTHIO HE 00NamaroT. B OOBEKTHMBaX OHHM BCeraa
COUYETAIOTCS C COOMPATENLHBIMU JTNH3AMHU.

C nelicTBueM OOBEKTHBA MOXKHO O3HAKOMUTBLCS Ha MpPUMEpPE OJHOM cOOMpATEIbHOW, HaIpuUMep
JBOSIKOBBIITYKJIOW, JIMH3BI.

O6pasoBaHuMe n3obpaxeHuns

CBeToBbIC JTyYH, UCXOASIINE U3 KAKON-TNOO0 CBETAIICHCS WM OCBEIIEHHOW TOYKH, PO CKBO3b
JUH3Y, COOMpAIOTCS I03aAM B OJHOW TOYke. B 3TOW TOuke Jyuyum MEpeceKkaroTCs W HAYUHAIOT
pacxomuthbes. Ecin B Touke mepeceyeHHs Tydyeil MOMECTUTh Oenblii HKpaH, TO Ha HEM BO3HHKHET
MaJieHbKasi CBETOBasi TOYKA, KOTOpasi MPECTaBIsACT COOONW ONTHYECKOE (CBETOBOE) M300paKEHUE CaMOi
cBeTAllelca TOUKH (puc. 2).



[Tomo6HO 3TOMY, eciii Tepen JUH30M OyayT HaXOMUTHCS JIBE, TPU KU OOJIBIIC CBETAIIUXCS
TOUYEK, TO KaKJas U3 HUX JAacT Ha IKpaHe CBOEe M300pakeHue, U Mbl OyJeM OJHOBPEMEHHO BUIETH JBE,
TpU UIIN GOHBLLIGG KOJINYECTBO CBE€TOBBIX TOYCK.

Jlyun cBera, majmas Ha MOBEPXHOCTh JIIOOOTO TMPEAMETA, OTPAKAIOTCS OT KAKIOH TOYKH ATOM
MOBEPXHOCTH BO BCEX HAIpPaBJICHHUAX. [akuM 00pa3oM, Kakgash TOYKA MMOBEPXHOCTH OCBEIIEHHOTO
npeaMeTa Kak Obl caMa IMPEeBpaIaeTCs B CBETALLYIOCS TOUKY.

Usobpascsiue
cOemauetcs mayry

(bemauascs \
MesRa =

\L{
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Puc. 3 O6pazoBanue n300pakeHUs peaMeTa

Cka3zaHHOE TMO3BOJISIET paccMaTpuBaTh MOBEPXHOCTh JKOOOr0 OCBEIICHHOTO IpeaMeTa, Kak
COCTOALIYI0O M3 OECUMCIEHHOIO MHOKECTBAa CBETALIMXCS ToueK. Kaxnias M3 3TUX TOYEK C MOMOIIbIO
JUH3Bl JAa€T COOTBETCTBYIOLEE CBETOBOE H300paKEHME TOYKM HA 3KPaHE, a COBOKYIHOCTb 3THUX
CBETOBBIX TOYEK - U300pakKEHUE BCETO MPEMETa B IIEJIOM.

UroObl moKa3aTh 3TOT mporecc rpadudecku (puc. 3), HET HYXKIbl U300pakaThb BCE TOYKH M
COOTBETCTBYIOIIME UM JIydd M H300paxkeHus. BromHe A0CTaTouHO, B35IB KaKOH-TMOO NpeaMer,
n300pa3uTh XOJ Jydyel U3 JABYX KpalHHX TOYEK 3TOro IMpeiMeTa M HalWTH MecTa MX M300pakeHHs Ha
sKpaHe. Bce ocranbHble TOUKM M300pa)KeHMsI, OYEBUIHO, PACHOJIOXKATCA MEXAy HallIeHHBIMU ABYMs
ToukamH. PazoOpaBuinch B HallleM PUCYHKE, HETPYIHO TaKXKe MOHATh, IOYEMY H300paKeHUE PEIMETOB
MI0JIy4aeTCs IEPEBEPHY THIM.

FnmaBHbIN hOKyC 1 rmaBHoe (pOKyCHOe paccTosiHue

Ecmu ¢ onHO#Mt Kakoil-nmu00 CTOPOHBI Ha COOMpATENbHYIO JIMH3Y HAIlPaBUTh IYYOK JIyueH,
napaijiesbHbIX TJIAaBHOM ONTHYECKON OCH, TO, MPOMIS CKBO3b JIMH3Y, JyYd CBETa cOOepyTCs MO APYrylo
CTOPOHY OT He€ B OJJHY TOUKY, JI€KAIIyI0 Ha IJIABHOW ONTUYECKON OCH. DTa TOYKA Ha3bIBACTCS IVIABHBIM
(oxycom smH3bI. PaccTosiHMe OT JMH3BI 10 TJIaBHOro (OKyca €cTh BEIWYMHA JJIs BCAKOW JIMH3BI
MOCTOSIHHASL U HA3bIBACTCS IJIABHBIM (POKYCHBIM PacCTOSTHUEM, WIH MPOCTO (JOKYCHBIM PACCTOSIHMEM
JIMH3bI. JTO PACCTOSTHUE YCIOBHO 0003HavaeTcst OykBoii f.

@DoKyCHOE pacCTOSTHHUE, TOCTOSHHOE Il OJHOM JIMH3bI, Y Pa3IMYHbBIX JIMH3 PA3JInYHO, U BEIUYHHA
€ro 3aBUCHUT IJIaBHBIM 00pa3oM OT BEIWYHMHBI PaJiyCOB KPUBU3HBI JUH3bI, T.€. OT CTENIEHU BBIMYKIOCTH
WIM BOTHYTOCTH €€ c(eprueckux MmoBepxHocTed. Uem JHMH3a BBIMyKIEe, TEM Kopode ee (OKycHoe
paccTosiHue.

IIpocTbie OnBITHI C cOOMPATENbHON JTMH30M MOKA3bIBAIOT, YTO YEM JAJbIIE OT JUH3BI HAXOIUTCS
MpeaMeT, TeM OJmKe K JIMH3e o0pasyercs ero u3oOpaxkenue, u HaobOoporT. I[lpm sTomM Kaxmomy
PacCTOSHUIO OT JIMH3BI JO NPEAMETa COOTBETCTBYET CTPOIO OIPEAEIECHHOE PACCTOSHUE OT JIMH3BI J10
M300paKe€HUs 3TOTO MPEIMETA, HA3BIBAEMOE CONPANCEHHBIM (POKYCHBIM PACCMOSHUEM.



[7abuoe
WOKYCHDE DACCMOAHLE

f

gl gokyc
Puc. 4. I'naBHblit hokyc n riraBHOE POKYCHOE pacCTOSHHUE JIMH3BI

['maBHOE (hOKYCHOE pacCTOSIHUE JIMH3BI SBIISICTCS YACTHBIM CIy4aeM COMPSHKEHHOTO (POKYCHOTO
PacCTosAHNA, HO B OTIIMYMUC OT BCCX OCTAJIBHBIX COHNPSKCHHBIX paCCTOSIHI/Iﬁ OHO 06pa3yeTc;1 B TEX
cy4dasix, KOT/la MpeIMeT 3HAYUTENIbHO yJajeH OT JuH3bl. [Ipr Takom pacmoyioeHHH MpeaMeTa yrod,
00pa30BaHHBIN JyuyaMH, COCTUHSIOIIMMHU KOHIbl JAMaMETpa JIMH3bI C KaKOM-T1M00 TOYKOHM mpeamera,
CTaAaHOBUTCA HACTOJBKO MAJIBIM, YTO JIYYH 3TH MOXXHO IPAKTHYCCKU CUHUTATH IapalICIIbHBIMU. Takue
JTy4H, PO CKBO3b JIMH3Y, COOMpPAIOTCSA B TIaBHOM (OKyCe MIM B IVIAaBHOM (POKaNbHOM IMIOCKOCTH
nuH3BL. Takum o0pa3zoM, TiIaBHOE (OKYCHOE pac CTOSHUE SBISIETCS HAUKPATYAKIITUM U3 BCEX BO3MOMKHBIX
COIPSDKEHHBIX (DOKYCHBIX PACCTOSHHA.

Jlst mpuONMM>KEHHOTO ONpeNeNieHUs TJIAaBHOTO (POKYCHOTO PacCTOSIHUSI MOYKHO BOCIIOJIB30BaThCS
JIy4aMH COJIHIIA, KOTOPBIC BCJICACTBUC 3HAYUTEIILHON YAAJICHHOCTU COJIHIA IMPAKTHYCCKU MapaJlJICIIbHBL

(puc. 4).

MacwTtab nsobpaxeHus

C yMeHbIIEHHEM pPacCTOSIHUSA MEXIYy NpeAMETOM M JIMH30W H300paKeHHE 3TOro IpeaMera
YBCIINYMUBACTCA.

[Tpubnikasich K NpeAMETY WIH YAAISACH OT HEro, Mbl MOXKEM TaKHM 00pa3oM M3MEHSTh pa3Mephl
M300paXKe€HMs 3TOTO MPEAMETA, T.€. €ro MacIITao.

&:3 ~ L e

Puc. 5. M300paxkenue npeamera TeM Ooiiblie, 4eM 0oJibiiie HOKYCHOE PACCTOSIHUE JIMH3BI

Opnnako macmTad n300pakeHUs 3aBUCUT HE TOJIBKO OT PACCTOSIHUS MEXKAY MPEAMETOM U JTUH30M,
HO U OT BEJIMYKHBI (JOKYCHOTO pacCcTOSTHUS JUH3bL. [Ipy Mpoynx paBHBIX yCIOBUSX, T.€. IPU OJTHOM U TOI
KE BEIMYMHE MPeIMeTa U OJIMHAKOBOM PACCTOSHHUI OT HEro 10 JIMH3bI, H300pakeHue mpeamMera OyneT
TeM Oosbiie, 4eM OoJblie (OKYyCHOE pac CTOsSHHME JWH3BL. Ha puc. 5 cxemaTWyeckd IMokazaHa dTa
3aBUCHMOCTb.

Bce ckazanHOe 0 coOHMparenbHON JIMH3E B IMOJTHOM MEpe OTHOCUTCSA M K (oTorpaduiecKkomMy
00BEKTHBY.
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HepocTtaTku npocTon NMUH3bI

He3aBucumo ot yncna TuH3 B 00BEKTHUBE (B HEKOTOPBIX COBPEMEHHBIX OOBEKTHBAX YMCIO JIMH3
JOCTHTAeT 7) CyMMa BCeX JIMH3 OOBEKTHBA BCET/a MPEACTABISET CO00M COOMPATEIbHYIO ONTHYECKYIO
CHCTEMY, T.€., 00bEKTHUB JCUCTBYET MOAOOHO OAHOIN cOOMpaTenbHOM JTHH3E.

Bo3nukaer Bompoc: modyemy K€ Ui IPAKTHUECKUX LeJell MPUMEHSIOTCS  CIIOXKHBIE
MHOTOJIMH30BbIe OOBEKTHBBI, & HE MPOCTHIE JINH3BL.

[TompoOyeM Ha mNpakTUKE CPaBHUTH JACHCTBHE OOBIKHOBEHHOW COOMpaTeIbHOW JIMH3BI |
coBepILeHHOTO (oTorpaduieckoro oobekTuBa. BozpMeMm Xopommii OOBEKTHB M MPOCTYIO JIMH3Y C
OJIMHAKOBBIMH (DOKYCHBIMU PACCTOSHUSMU M OJIMHAKOBBIX MAMETPOB M MOMPOOyeM MpPH BCEX PaBHBIX
ycIoBUsAX coTorpadupoBaTh C UX MOMOIIBIO OJMH U TOT ke 0OBEKT.

Ecimu cpaBHUTH TMOJNydYeHHBIE JBa CHUMKA, HETPYOHO OyAEeT 3aMEeTHTh, HACKOJBKO OHH
OTIUYAIOTCS OJIUH OT Apyroro. OTOCHUMOK, CIENaHHbII COBEPUICHHBIM 0OBbEKTHBOM, OyAET PE3KUM 10
BCEMY TIOJIIO; HA CHUMKE, ITOJIy9€HHOM C IIOMOIIBIO IPOCTOH JIMH3BI, H300pakeHne OyIeT CpaBHUTEIHHO
PE3KHUM UMb B HEOONBILIONW IEHTPATBHOW YacTH U HEPE3KUM IO KpasMm U yriaam. Kpome Toro, mpsimbie
JMHUY 00BEKTa Ha KpasiX CHUMKA MOJTyYalOTCs HE TPSMBIMHU, & HECKOJIBKO HU30THY THIMH.

Crosib HM3KOE KaueCTBO CHUMKA OOBSCHSETCA PAIOM ONTUYECKUX HEIOCTATKOB, CBOWCTBEHHBIX
MIPOCTOM JIMH3E U JICIAIOIINX €€ HePUTOAHOH B KadecTBe (poTorpaduieckoro 00heKTHBA.

CoBpemennbie GoTorpaduyeckue 00bEKTUBBI (AHACTUTMATHI) MPAKTUYECKU HE UMEIOT YKa3aHHBIX
HE/IOCTATKOB M JJAIOT PE3KOE U TE€OMETPUUYECKH MPABIILHOE H300paKeHNE TI0 BCEMY TIOJII0 CHUMKA.

OcHOEHbIe mexHUYecKue xapakmepucmuku ¢pomoobbekmueoe

OCHOBHBIMU TEXHUYCCKUMH XapaKTEPUCTUKAMHU (dhoTorpaduueckoro 00BEKTHRA,
OTIPENICNIAIONIUMH  €r0 AIKCIUTyaTallMOHHBIE CBOICTBA, SABISIOTCS: 2n1aeHoe (DOKycHoe paccmosmuue,
OMHOCUMeNbHOE Omeepcmue, Y20l U300PAdXiCeHUs U pa3peulanyds CUd.

YucnoBble BEIMYMHBI TEPBBIX JBYX XapaKTEPUCTHK, Kak HauOojee BaKHBIX Ui MPAKTHKH,
HAHOCSTCSI Ha ONpaBy OOBEKTHBA, OOBIYHO Ha HAPY)KHOE KOJIBIIO MEepeIHEl JTUH3bI OOBEKTHBA, a TaKXKe
3aHOCITCI B TEXHUYECKUU macroprT. OcranbHble ABC XAPAKTCPUCTHUKU YKA3BIBAIOTCSA TOJIBKO B MACIOPTE
¢doToanmapara Wi 00bEKTHBA.

qJOKYCHOe paccTosAsHue o6beKkTnBa

[Tockonbky m000M  Qororpaduvecknii OOBEKTHUB MPENCTaBISET CO00H COOHpaATENbHYIO
ONITHYECKYIO CHUCTEMY, OH TOAOOHO MPOCTOM COOMpPATENEHON JIMH3E MMEET TJIaBHBIN (HOKYC M TIaBHOE
(boKycHOE pacCTOsTHHE, 0OBIYHO Ha3bIBAEMOE MPOCTO (POKYCHBIM PACCTOSHUEM.

O
Grrnoerumencroe ﬁﬂf-x'fj‘_’ﬂ."_.
OIbERCTILE | PECCTGS

Puc. 6. BenuuuHbl 0OTHOCUTEIIEHOTO OTBCPCTUA U (bOKYCHOFO PACCTOSAHMS HAHOCATCA HaA OIIpaBy nepeaHeﬁ JINH3BI 00BEKTHBA
@dokycHOe pacCcTOsiHME€ NPUHATO 0003Ha4yaTh Ha OOBEKTHBAaxX OykBoW F M BbIpakaTh B
CaHTUMeETpax Wwin MuuuMeTpax. Ecnu Ha onpaBe o0bekTBa numeercst oooznauenue F = 13,5 cm um F =
50 MM, 3TO 3HAYUT, YTO OOBEKTUB UMeeT GOKYCHOE paccTosiHUE JIMHOM B 13,5 cm unu 50 MM (puc. 6).

.
Cornacao 'OCTy, pokycHbIe pacCcTOSIHUS 00BEKTUBOB JTOJDKHBI 0003HAYATHCS B CAHTHMETPaX.
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Ot BesnnuuHbl (POKYCHOIO paccTOSHUS OOBEKTHUBA 3aBUCUT MPEXkAE BCEro MacumTad JAaBaeMoro
00beKTHBOM H300pakeHUs. Yem Ooibiie (QOKycHOE paccTossHHE OOBEKTHBA, TEM OOJIbIIE MacIiTad
n3zobpakenus. IIpu 3TOM OH MPSAMO MPONOPLUUOHATECH BETUUNHE (POKYCHOTO PAacCTOSHHUSI OOBbEKTHBA, T.C.
o0bekTuB, Hanpumep, ¢ F=100 MM mpu Bcex paBHBIX MPOYMX YCIOBHIX JaeT M300pakeHue B maciiTade
BABOE OoJbIIeM, 4eM 00BEKTUB ¢ F=50 MM.

@DOKyCHOE pacCTOSIHUE BIMSET U Ha CBETOCHUITY OOBEKTHBA.

CBeTocuna n oTHocuTesnibHOe oTBepcTue

ITon cBeTocmioil 00ObEKTHBAa MOHMMAIOT CIOCOOHOCTh OOBEKTHBA JaBaTh Ha (HDOTOIUIACTHHKE
n3o0pakeHue OO0Jb IMeH WM MEHbIIeH ocBemeHHocTd. CBeTocWiia - OJHA W3 TJIaBHEUIUX
XapaKTepUCTHK 00bekTHBa. OT HEe 3aBHCHUT NPOAOKUTEIBHOCTh BBIACPXKKH TpH (oTochemke. Uem
BBIIIIE CBETOCHJIa OOBEKTHUBA, TEM KOPOYE MOXET OBbITh BhIAEpKKa. KpoMe TOro, 00beKTHUB C OOJIBIIOMN
CBETOCUJION JJaeT BO3MOXKHOCTH (hoTOrpadupoBaTh MPU MEHEE OJIArONPUSTHBIX CBETOBBIX YCIOBUSX.

CBerocwiia 00OBbEKTHBA 3aBHCHT, TIPEKIE BCErO, OT BEJIMYUHBI TaK HA3BIBACMOTO OeliCMEYioue2o
omeepcmus 00beKmuaa.

[Tox neicTBYIOIMM OTBEpCTHEM OOBCKTHBA MMEIOT B BHUIY OTBEPCTHE, KOTOPOE OIMpPEIeiseT
JUaMeTp Mydka Jyded cBeTa, MPOXOASIINX 4Yepe3 OOBEKTUB U OCBEUIAIONIMX (DOTO MIACTHHKY WIIU
IICHKY. YeM 3To oTBepcTHe OOoJbIle, TeM OOJbINee KOJMYECTBO JIy4ed CBETa OHO IPOITYCKaeT, TeM
0O0JIBIIIE CBETOCHIIA OOBEKTHBA.

Opnnako JnercTByIoIIee oTBepCcTHE 0e3 yuera (hOKyCHOTO pacCTOSTHHS OOBEKTHBA HE JACT TOYHOTO
Mpe/ICTaBICHHs O cBeTocuie mocneanero. Yem Oounbiiie GOKyCHOE pacCTOsIHHE OObEKTHBA, TEM Aallblie
oT o0BeKTHBa pacronaraercs (OToIUIaCTUHKA (MM TUJICHKA), TeM MEHee SIPKO OHa Oy/JeT OCBEIICHA.
Takum o0Opa3om, cTeneHb OCBEIICHHOCTH (POTO TIIACTUHKU 3aBHCHUT, C OJHOM CTOPOHBI, OT JAUaMeTpa
NEHCTBYIOIIETO OTBEPCTUSI OOBEKTUBA, & C APYTOH - OT POKYCHOTO PACCTOSIHHS ITOCIICTHETO.

JlommycTuM, 4TO UMEIOTCS Ba OOBEKTHBA C OJMHAKOBBHI MU (DOKYCHBIMH PACCTOSIHHSIMH, HO C
pPa3HBIMH JICWCTBYIONTUMH OTBEPCTHUSAMHU. B 3TOM cilydae BO CKOJIBKO pa3 IUIOMIAIhL JACHCTBYIOIIETO
OTBEpPCTHSI OJHOTO OOBEKTHBa OOJNBIIE TUIOIMIATN JEHCTBYIOMIETO OTBEPCTUS JAPYroro OOBEKTHBA, BO
CTOJILKO pa3 CBETOCHJIA OJTHOTO OOBEKTHBA OyAeT OOJBIIE CBETOCHIIBI IPYTOTO0.

Tax xak nefcTByroIIee OTBEpCTHE O0BEKTUBA UMEET POPMY KpyTa, a TUIOIIA U KPYTOB OTHOCSTCS,
KaK KBaJpaThl UX JHAMETPOB, TO CBETOCWJIA OOBEKTHBA MPSMO MPOIMOPIUOHABLHA KBAAPATy AMAMETpa
€ro JICWCTBYIOLIETO OTBEPCTHSL.

JlomycTiM Tenepb, 9TO UMEIOTCS JiBa 00BEKTUBA C OJMHAKOBBIMU JICHCTBYIOIIIMMH OTBEPCTHIMH,
HO ¢ pa3HbIMH (DOKYCHBIMU paccTosSHUSMHU. Kak m3BecTHO W3 (PU3UKH, OCBEUIEHHOCTh MOBEPXHOCTH
00paTHO MPOMOPITMOHATIFHA KBAIpaTy PACCTOSHUS OT MCTOYHUKA CBETa J0 ATOW moBepxHOocTH. OTCIona
OCBEILIEHHOCTh IUIACTUHKA (WM TJIEHKH), a CJIEeJOBATEeNbHO, M CBETOCHJIA OJHOTO M3 B3STHIX HAMHU
00BEKTUBOB OyJET BO CTOJBKO pa3 OOJBIINE CBETOCHIIBI APYTOro, BO CKOJIBKO pa3 KBajapaT (POKYyCHOTO
paccTOsiHUS TEPBOTO MEHBIE KBaapaTa (POKYCHOTO pacCTOSHUS BTOPOTO, T.€. CBETOCHIA OOBEKTHBA
00paTHO MPONOPITMOHATIFHA KBAAPATy €ro (POKYCHOTO PaCCTOSHUS.

CyMMupys CKa3aHHOE, 3aBHCHMOCTh CBETOCHIIBI OT JEWUCTBYIOLIETO OTBEPCTUS OOBEKTHBA U
(OKYCHOTO paCcCTOSIHHS MOXKHO BBIPA3UTh TaK: CBEMOCULA O00bEeKMUsa Npsamo NpONnOPYUOHATbHA
Keaopamy e2o Oeucmayloujeco omeepcmus U 00pamHO NPONOPYUOHANbHA Keaopamy e20 (HOKYyCHO20

paccmosnus, T.e.
2 2
d d
Y]
rne J - ceerocmia; d - muameTp neicTByromero oreepetus; f - GokycHoe paccTossHuEe 0OBEKTHBA.
2

d
OTHOLIEHHEM | — U CICAYCT MOJIb30BATbCA IIPU CPABHCHHUHN CBCTOCHIIBI IBYX 00BEKTHBOB.

d
O,Z[HaKO IJid YOPOIICHHA BBIPAXKCHUA CBETOCUIILI ITOJB3YIOTCA OTHOHMICHUEM —, HC BO3BOJASA €TI0 B

KBajpar.
OTO OTHOIIECHHE HOCUT HAa3BaHUE OMHOCUMENbHO20 omeepcmisi 00BbEKTUBA.
HanpyMep, MaKCHMAaNbHBIH JHAMETp JCHCTBYIOIIEr0 OTBEPCTHS OOBEKTHBA paBeH 3 cM” a
¢doxycHoe paccrosaue 13,5 cM. Torga oTHOCHTENBHOE OTBEPCTHE ITOTO OOBEKTHBA OyIE€T paBHO:
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3 1
—— W —

13.5 4.5

D10 0003HAYEHUE U HAHOCST HA OMpaBy OOBEKTUBOB B cieAyromniem Buae: 1:4,5 wnum 1:3,5 u 1. m.
(puc. 6).

Takum 00pazoMm, HAHOCHMOE Ha ONpaBy OOBEKTHBA OOO3HAUCHHE XaPAKTEPU3YET CBETOCUITY
00BEKTHBA, HO YHCIEHHO BBIPA)KAET OTHOCUTEIILHOE OTBEPCTHE.

Ecmu cpaBHHTENBHO HENaBHO OOBEKTHBBI C OTHOCHTENBHBIM OTBepcTHeM 1:4,5 cuuTammich
BBICOKOCBETOCHJIBHBIMHM, TO B HACTOSIIEe BpeMsl Takas CBETOCHJIA CUUTAETCs YK€ HeOOIbINON.
OTHOCHTENBHBIE OTBEPCTHS OOBEKTHBOB yke mocturim 1:2; 1:1,5. UToObl MMeTh mpencTaBieHHE, Ha
CKOJIbKO BBICOKA CBETOCHJIA JIYYIIUX COBPEMEHHBIX OOBEKTHUBOB, JOCTATOYHO CPABHUTH OOBEKTHB C
OTHOCHUTEIILHBIM OTBEpCTHEM 1:2 ¢ 0OBEKTUBOM, UMEIONIUM OTHOCHTEILHOE OTBepcTHe 1:4,5.

e

(L)Z 1
4.5 20.25

20.25

4
Taxum 06pa3om, MepBHIN CBETOCUIILHEE BTOPOTO MPUOIM3UTEIBHO B 5 pas.

~5

Yron usobpaxeHus

[Imomanb, Ha KOTOpPOH OOBEKTUB MOXKET JaTh HW300paKEHHUE, I KaXJA0ro OOBEKTHBA
orpanudeHa. Ecmmu B3sath  (oTtokamepy Oosbmiero ¢opmata M, YKpenuB B HEH OOBEKTHUB,
npeaHa3sHauYeHHBIN /1T MaloQOpMaTHOW KaMmephl, cienath (HOoTorpapuuecKuii CHUMOK, TO TOJTYYHTCS
M300paXeHNEe B BUJE Kpyra C pPa3MBITBIMHU, CXOISAIIMMHU HAa HET TPaHUIAMU, 32 MpeJeiaMi KOTOPOTO
OyneTt HeocBelieHHoe noJie (puc. 7).

Puc. 7. Ilone nzobpaxenus
N3o0paxkenune, moaydyeHHOE B IMpeaenax 3TOTO Mo, OyAeT B Pa3IMYHBIX MECTaX HEOJMHAKOBO
pe3kuM. B 1ieHTpe pe3kocTh OyAeT BhIIIE, YeM Ha KpasX.
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CoBepIIeHHO OYEBHIHO, YTO MPAKTHYECKYIO0 IIEHHOCTH Ui (poTorpaduu mpeacTaBisieT HE BECh
CBETOBOM KpyT, a JWIIb Ta €ro 4YacTh, B Tpeaesiax KOTOpOH H300paKeHHE pe3Ko. JTa YacTh,
OrpaHUYEHHas Ha pUC. 7 KPYroM, HOCUT Ha3BaHHUE MOJA PEe3K020 U300pajdceHusi, KOTOPOE MbI s
MPOCTOTHI OyZieM Ha3bIBaTh B AAJIbHEHIIIEM IIPOCTO NOJIeM U30OPANHCEHUS.

Pasmepsl monst m3o0paskeHUs] OOBIYHO CBSA3aHBI C (DOKYCHBIM paccTOSIHUEM OOBeKTHBa. Yem
Oombiie (POKyCHOE pac CTOSIHHE, TeM OOJIBIIE U TTOJIe U300PaKeHHUsI, OJTHAKO MPSIMOM 3aBUCUMOCTH 371€Ch
HeT. [IpakTudeckn MOTyT OBITh M3TOTOBIIEHBI OOBEKTUBBI C OJUMHAKOBBIMH (DOKYCHBIMH PACCTOSHUS MH,
HO C Pa3HbIMHU IO pa3MepaMm MoJsIMH n300paxkeHus. Yem Oosblne moje M300pakeHHs, TeM OOIBIINM
MOXeET ObITh (opMaT IUTACTUHKU WIM IUICHKH, KOTOpbIe OOBEKTHB MOXKET "TOKPBHITH' pEe3KUM
M300pakKeHUEM.

[InacTUHKY ¥ TUIGHKH UMEIOT (opMy MIPSMOYTOJIbHUKA WM KBajpaTa, a HE Kpyra, HO3TOMY Ha
MPaKTUKE HCIONb3YeTCd HE BCe IMosie H300pakeHHs, a HEeKOTOpas €ro 4acTb, OrpaHUYEHHAas
NPSIMOYTOJILHUKOM MJIM KBAaJPaTOM. DTO MOXKET OBbITh JIF0OOOW MPSMOYTOJILHUK WM KBaJpaT, BOMCAHHBIN
B KpYr MoJigi H300pakeHHs, YTO TMO3BOJSET MPUMEHATh OJUH U TOT K€ OOBEKTHB JUIs ammnapaToB
pa3nuyHbIX (HOPMATOB.

Pa3mepsl mosnst n300paXkeHUsT OTPaHUYKBAIOT pa3Mepbl MaKCUMaIbHOTO GopmaTa (GOTOIIACTUHKH
WIA TUJICHKH, JUIS KOTOPBIX MOXXET OBbITh NPUroJeH AaHHBIA OOBeKTHB. [lng mosyueHUs pe3Koro
M300pakeHUsT Ha BCEH MOBEPXHOCTH (POTOKaApa HEOOXOAMMO, YTOOBI AUAMETP OIS N300paKeHHS ObLIT
HE MEHee IuaroHanu GpoTokaapa.

KenaTenpHo, a B HEKOTOPBIX CIIy4yasx W 00s3aTE€IHHO, YTOOBI TUAMETP IOJSI U300paKECHUs OBLIT
HECKOJIbKO Oouibliie AuaroHanu (GpoTokaapa, T.e., YTOOBI 3a MpeaeaaMy 3TOro Kajapa ObUl elle HeKOTOPBIN
3amac mois uzoOpaxkeHus. K uymciy 00s3aTeNbHBIX OTHOCSTCS Ciy4yaW, Korjna QoroammapaT HUMeeT
MPUCTIOCOOICHNE JUISI CMEIEHHST OOBEKTHBA C €ro IIEHTPAJIbHOIO IMOJIOKEHUS, T.€. Ul MepeIBUKCHUS
€ro OTHOCHUTEIHHO LEHTPa (DOTOMIACTUHKY BBEPX, BHU3 U B CTOPOHBI.

Venom uszobpascenus 0oObEKTUBA HA3bIBACTCS YIOJ, 3aKIIOYEHHBIH MEXAYy MPSIMbBIMH,
COEIMHSIOLIUMHI HEKOTOPYIO TOUKY OOBEKTHBA C KOHIIAMU THaMeTpa MOJs U300paXKeHUs MPH yCTAHOBKE
00BEKTHBA HA OECKOHEYHOCTD, T.€. Ha INIABHOM (DOKYCHOM PACCTOSIHUU OT IIEHTPA MO U300pakeHUsI.

Takum oOpa3om, yroia H300pakeHUsI YCTAHABIMBAET CBSA3b MEXKIY TIJIaBHBIM (DOKYCHBIM
paccTosiHueM OOBEKTHBA M pa3MepaMH MOJs M300paKEHUS M MOXET CIYyKUTh ropasfo Oosiee MOIHOM
XapaKTepUCTUKON 00BEKTHBA, YEM OJIHA BEJIM YHMHA MOJIsl U300paKeHHUs.

OT BenMUYMHBI yTia U300paXKeHUsI 3aBUCUT TO MAKCHUMaJbHOE MPOCTPAHCTBO, KOTOPOE OOBEKTUB
MOXET OXBaTUTh NpH (poTorpadupoBanuu. Yem O0bIIIe Yrosl H300pakeHHs, TEM OOJIbIIee IPOCTPAHCTBO
O00BEKTUB OXBATHIBAET.

Jbzenmutt
Pacsemmsii Kadp

---—"""-"--J

Puc. 8. Yron uzobpaxeHus

Ha npaktuke ncnomnb3yercss 0OBIYHO HE BCE IMOJIE N300pakeHUs], a HECKOJIBKO MEHbIIIEe, TIOATOMY
KOTI'/la, XapakTepus3ysi 0ObEKTHUB, TOBOPST O €ro yrie U300pakeHus, TO UMEIOT B BUJLy HE AUAMETP MO
n300pakeHusl, a IMaroHaib TOro Kajipa, A7 KOTOpOro OOBEKTHB MpeIHa3HAUEH.

Ha puc. 8 mokazan yrom m3zoOpaxenus. HerpyaHo BUIETh, YTO BEJIMYMHA €Tr0 3aBHCAT OT
JraroHany opmaTa pacyeTHOro Kajpa s OKyCHOIO PacCTOSHUS OObEKTUBA.

Uem Oosbllle nuaroHayib Kajapa W MEHbIIE (OKYCHOE PACCTOSHHE OOBEKTHBA, TEM YIOJ
n3o0pakeHust Oonpie. Mcnonb3yss 00bEKTUB Ui MOJYUYSHHsS CHUMKA MEHbLIEro (opMaTa, 4YeMm TOT, Ha
KOTOpBI 00BEKTHUB PACCUNUTAH, Mbl HCKYCCTBEHHO YMEHBILIAEM YT0Jl H300pakeHHsI 0ObEKTHBA.

Paspelalowas cuna o6bLeKTnBa

Pazpemarome cunoii ¢ororpaguueckoro o0bEKTHBAa HA3bIBAETCS CIIOCOOHOCTh €ro pa3esibHO
nepefaBaTh Ha HEraTWBE Melbuaiiime netanu (otorpadupyemoro obOwbekTa. Paszpermmaromas cuia
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OTIPENIeNIACTCSl YHCIOM INTPUXOB M TAaKUX K€ IO MIMPHUHE TMPOMEXKYTKOB MEXIy HHMH, Pa3ieiIbHO
n300pakaeMbIX OOBEKTHUBOM B 1 MM MOJIst H300pasKEeHHMSI.

Camo coboil pazymeercsi, 4TO B TECHOW CBSA3M C pa3peuiaronieii cuiaoi oOBEKTHBA HAXOIUTCS
PE3KOCTh J1aBaeMOT0 00BEKTUBOM HM300pakeHUs. YeM BhINIE paspemiaronias cuia 00bEKTHBa, TeM OoJiee
pe3KHe CHUMKH MOXXHO UM TOJYYUTh U TEM OOJBIIETO YBETUYCHHS] (POTOCHUMKOB MOXKHO JOCTUTHYTH
0e3 CyIIeCTBEHHOM MOTEePH PE3KOCTH N300paKCHHUS.

HcnbiTanne 0OBEKTHBOB Ha pPAa3pelIaloNlyl0 CHIIy TPOU3BOIUTCS TPU MOJHOM OTBEPCTHH
o0bekTHBa yTeM (hoTorpadupoBaHUs CIICIIMATBHBIX IITPUXOBBIX TAOIUIl (MUP) B CHIIBHO YMEHBIIICHHOM
BHJIE U TOCIIEAYIOIIET0 pAaCCMATPUBAHUS TMOTYYEHHBIX U300paKEHU B MUKPOCKOIL. DTH PE3yibTaThl U
3aHOCSTCS B IACOPT OOBEKTUBA.

Pa3pemmaroniasi cuna coBpeMeHHBIX 00BeKTUBOB aocturaer 250-300 nuna/mm. IIpaktudecku xe
OHA OKa3bIBae€TCS 3HAUMTEIHLHO MEHbILEH, MOCKOJbKY B ONpEeNIEHUU €€ ydacTByeT (poTorpaduueckuii
CJIOM, paspemaromas CrocoOHOCTh KOTOporo, Oyayuum Oojiee HHU3KOM, 4YeM paspelaromias cuia
00BEKTHBA, OTPAHUYUBAET MOCIETHIONO.

Pa3pemmaroniasi cuna oObEKTHBA B LIEHTPE MMOJII M300pa)KCHHsI BCETJa BBIIIE, YEM IO KpPasiM.
[ToaToMy B TeXHHUYECKHI MAacropT 00BEKTUBA 3aHOCSTCS J1Ba 3HAYEHUS pa3 pellaonieil CHIIbL: 171 [IeHTpa
Y JJIs KpaeB OISl N300paKeHHUS.

B peanbHbIX ycnoBHsX OOBEKTHUBBI BHICOKOIO KayecTBa JAIOT MPU HAHOOJBLIEM JEHCTBYIOIIEM
orBepctuu 40-42 nuu/mMMm B ueHtpe monst u 20-22 AMH/MM O KpasM IOJIsl, OJHAKO TNPAKTHYECKU
MIPUMEHUMBI OOBEKTHBBI i C MEHBIIICH pa3peniaroneid CUIon.

Pa3zpemaroniasi cuna OOBEKTHBA 3aBUCUT HE TOJNBKO OT €ro KOHCTPYKIIMM M TOYHOCTH
W3TOTOBJICHUS, HO U OT ONTHUYECKUX XapaKTEPUCTUK CTEKOJ, U3 KOTOPBIX M3TOTOBJIEHBI JIMH3bI
00BEKTHBA.

B npuBoauMoit ganbie Tabnmie 2 ykasaHbl, HallpuMmep, 1Ba oo0bektuBa: "Mumycrap-26M" u "1Un-
nycrap-61". Kak BUIHO M3 yKa3aHHBIX B TaOJHIC XapaKTEPUCTUK, 00a OOBEKTHUBA UMEIOT OJMHAKOBEHIE
(hOKyCHBIE PACCTOSIHMSI, OJJMHAKOBBIE OTHOCHUTEIIbHBIE OTBEPCTHS M YIJIbl M300pakeHus. O6a 0ObeKTHBA
OJIMHAKOBHI M IO KOHCTPYKIMHA W MO YHUCIY JHUH3, HO CYIIECTBEHHO pAa3JIMYalOTCS IO BEIUYHHE
paspemaromnield CHIbl Kak B IIEHTPE TMOJIsl, TaK U M0 KpasiM: pasperniaromas cuia y oobektuBa "Uuaycrap-
61" Boime, yem y "Muaycrap-26M". OObsicHAETCS 3TO TeM, 4To B oObekTuBe "MHaycrap-61" nepBas u
MOCNIEHSS JIMH3BI CleJaHbl M3 CTEKJa, COJEpKallero peAKO3eMENbHbIN 3JeMEeHT JaHTaH. Takue
O0OBEKTUBBI HA3bIBAIOTCS JTAHTAHOBBIMH.

NMpocBeTneHne 06 LEKTUBOB

3a mocieqHue TOJbI IMIMPOKOE MPUMEHEHWE IMOTYYHJI METOJ| TaK Ha3bIBAEMOTO TPOCBETICHHUS
(boTo00BekTHBOB. Bee oTeuecTBeHHBIE (POTOAMMApaThl BHITYCKAIOTCS ceyac TOMBKO C MPOCBETICHHBIMU
00BEKTUBAMU.

B dem ke 3akiroyaercs METOJ NPOCBETIICHHS OOBEKTHBOB, YTO OH JIa€T MPAKTUYECKH M YeM
OTJIMYAIOTCSI IPOCBETICHHBIE OOBEKTUBBI OT OOBIYHBIX?

Ecnu HOYBIO M3 OCBEIICHHOW KOMHATHI CMOTPETh Yepe3 CTEKII0 OKHA Ha YJHILY, TO MPEAMETHI,
pacIoJIOKEHHbIE Ha YJUIE, OOBIYHO HE BUAHBL. JTO OOBSACHAETCS HE TOJBKO TEM, YTO yJHIa ciabo
OCBellleHa (JOCTaTOYHO TMOTAaCUTh B KOMHATE CBET, U IMPEAMETHI, PACIOIOKEHHbIE Ha YJHIE, CTaHyT
BUJHBI 3HAYUTEIIHHO JIy4Ilie), & TEM, YTO IMOBEPXHOCTH CTEKOJI, JaKE CAMBIX MPO3PAYHBbIX, OTPAKAIOT
3HAYUTENIBHOE KOJIMYECTBO JIy4ei CBeTa, MaJalollMX Ha HUX U3HYTPU OCBEIICHHONH KOMHAaThI.
OTtpakeHHBI CBET OKa3bIBaeTCs 00Jee WHTECHCHUBHBIM, YE€M CBET, MPOXOMSIIMNA B KOMHATY HW3BHE,
BCJIE/ICTBHE YET0 OH Kak Obl 3a0nBaeT co00i CBET, MAYIIHMA C YU, U TIOCTEAHSS KaXKEeTCs TEMHOM.

KommgecTBo cBera, OTpaKEHHOTO JIMINb OJHOW MOBEPXHOCTHIO CTEKJA, JOCTUTACT B CPEIHEM
4,5% manatomero Ha Hee cBera. [loaTomMy, KOorga Mbl CMOTPUM CKBO3b CaMyl0 TOHKYIO CTEKJISTHHYIO
IUTACTHHKY, TO BCJICJICTBUE OTPAKCHUS CBETA OT JIBYX ITOBEPXHOCTEH CTEKJIA B OCBEIICHHOCTH TEPSICTCS B
cpenneM 9%.

Ecnmu ydecth, 4TO mOTEpsi cBeTa, BBI3BIBAEMasi IMOTJIOIICHUEM €ro CTEKJIOM, HE MPEBBIIIACT Y
xopomux ontudeckux crexon 0,5% Ha caHTHUMETp TOJNIIUHBI CTEKJIA, TO CTaHET MOHSATHO, KaK BEIHKa
MOTeps1, MPOUCXO/ISIIAS BCICICTBAC OTPAKCHUS CBETA.

OnHako OCHOBHOHM BpeJl, HAHOCUMBII OTpa)keHUEM JIydell cBeTa, 3aK/II0UaeTcsl He B UX MOTepe, a B
TOM, YTO 3TH JIy9H, MHOTOKPATHO ¥ OSCHOPSAI0YHO OTPaKkasiCh BHYTPHU OOBEKTHBA OT IMTOBEPXHOCTEH €To
JIMH3 U OTMpaBbl, B KOHIIE KOHIIOB, €CITM HE MOJHOCTHIO, TO YACTHYHO MPOHUKAIOT BHYTPh KaMephbl U B
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JydlieM Cliydac HaIllOJHAIOT €€ paCCCAHHBIM CBCTOM, BbI3bIBAs Byalib HA HCraTHBaX, a B XyAIICM CJlIy4dac
JIAFOT HA HETaTHBaX CBETOBBIC IATHA U Ja)Ke MIOOOYHBIC N300pasKeHHUS.

HpOCBCTHeHI/IC OINTHUKKU 3aKJI0YaCTCd B TOM, YTO Ha MOBCPXHOCTH JIMH3 HAHOCHUTCH TOHYAMIIAas
TUIEHKA IPO3PAavyHOro BEIIECTBA C TTOKa3aTesIeM MPEIOMIICHUS 3HAYUTEIIEHO MEHBIIINM, YeM Y CTEKJIA.

HpOCBCTHeHHBIe O6’beKTI/IBLI OTJINYAarTCA OT 06LI‘IHI>IX TCM, YTO JIMH3bI UX HC OTPAXKAIOT CBCTA.
[TosToMy mapa3suTHYeCKOe ACHUCTBUE OTPAKEHHBIX JyYeH WCKIIOYAeTCS W CHUMKH, TOJYYCHHBIC C
MIOMOIIBIO ITPOCBCTIICHHBIX OGBGKTHBOB, OTJINYAKOTCA 60HBH.ICﬁ SAPKOCTBIO U YUCTOTOH.

Ha onpaBax nmpocBeTieHHBIX 00beKTHBOB 00bIYHO cTaBuTCs OykBa "[1" kpacHOTrO 11BETA.

HAuagppazma

MoHsATME O pe3KocTHn

OnHUM U3 INIaBHBIX MOKa3aTeneld TEXHUUECKOro KayecTBa (POTOCHUMKOB SIBJISIETCS] UX PE3KOCTb.

XOoTs Haml IJla3 JIETKO OTJIMYaeT pe3Koe M300pakeHHE OT HEpPEe3KOro, TaKoe OmpesesieHHe
HEJIOCTaTOYHO TOYHO, TaK KaK OHO HE JaeT HUKAKOr0 YHUCJIEHHOIO BBIPAXKEHMs pe3kocTH. Ecnn
HanpaBuTh (poToammapaT Ha Kakoi-muOO MpenMeT, HampuMep Ha ra3eTy, M HaOJoJaTh 3a PEe3KOCTHIO
n300pakeHUs] HA MAaTOBOM CTEKJIE aliapara, MOKHO 3aMETUTh, YTO HauboJiee pe3KUM 3TO M300paxeHue
OyZeT JHIIb NpPU OINpPENIEICHHOM PACCTOSIHUM MEXIY MAaTOBBIM CTEKIOM U OOBEKTHBOM. J[0ocTaTOYHO
HE3HAYUTEJIBHOTO CABHMra OOBEKTHBA BIEpE] WIM Ha3al, yToObl M300paK€HHE CTajJo He pe3kuM. Yem
Oonblie Mbl OyJeM yaaisTh OOBEKTHB OT MOJOXEHHsS PE3KON HaBOJAKH, TeM Ooblied OyJeT cTerneHb
HEPE3KOCTH.

Bo3HUKHOBEHHE M HApacTaHUE HEPE3KOCTH OOBIICHAETCS OYEHb IPOCTO.

N3yyas mnpouecc o0Opa3oBaHUS ONTUYECKOIO H300pakK€HUs, Mbl MCXOAWIM U3 TOrO, YTO
MOBEPXHOCTh JII0O0Or0 TMpeaMeTa MOXKHO NpEeACTaBUTh cebe, KaK IMOBEPXHOCTb, COCTOSIIYIO U3
0eCUMCICHHOTO MHOXKECTBA MEJIbYAUIINX TOUYEK, KaX/J1as U3 KOTOPHIX JaeT Ha HKPaHE CBOE M300pakeHue
TaKXXe B BUJC TOUKH.

IIpu BbIBOZIE 5KpaHa U3 IUIOCKOCTH pE3KOro H300pakeHHsl NpeAMeTa Kaxaas H3 TO4YeK
MpeBpaIlaeTcs B AUCK, KOTOPBIA HA3bIBACTCS OUCKOM Hepe3kocmu. YaCTUYHO MepeKphIBas Ipyr Ipyra,
9TH JMCKH CO3/1al0T HEPE3KOCTh N300pakeHMs BCETO IpeaMETa.

Taxum oOpa3oM, cTeneHb pe3KOCTH N300PAKEHHS ONPEAETAeTCS AUAMETPOM JUCKOB HEPE3KOCTH.

Peskum B Qororpadum sBiseTcss m3o0pakeHHe, Kakaas TOYKa KOTOPOTO HE IPEBBIIIAET B
nuametpe 0,1 mm.

BrionHe MOHATHO, YTO AMAMETPBI 3THUX TOYEK MOTYT ObIThb W MeHbmie yeM 0,1 MM, 4TO YacTo
ObIBaeT Ha MPaKTHKE, U TOIJIa pe3KOCTh N300pakeHus OyieT elle OobIuek.

XOTsl pa3NIM4UTh CTEIIEHh PE3KOCTH B TaKMX Mpeieiax Iiia3 BCe paBHO HE MOXKET, TEM HE MEHee
MOBBIIIEHUE PE3KOCTU (PoTOrpauueckoro U300pakeHus: OTHIOAb HE TepsAeT cMbicia; (poTorpaduueckue
CHHMKH YacTO IOJIBEPTAIOTCS YBEIMUEHHIO, & B TAKUX CIy4asX BBICOKas PE3KOCTh MpHU 00peTaeT 0cobo
Ba)XHOE 3HAYCHME, TaK KaK C YBEJIUYEeHHEM (HOTOCHHUMKOB YBEIUYMBAIOTCS M JHAMETPbl TOUYEK,
COCTaBJISIOLINX N300paxeHHE.

CkazaHHOoe MMeeT OONblIOe 3HAYEHHME [UId TaK Has3bIBaeMbIX MajodopMaTHBIX (oTokamep,
HETaTUBBI KOTOPBIX, KaK MPABWIIO, TOABEPIaloTCsS 3HAYMTENBHBIM yBenwmdeHusM. [lo stomy ecnu s
(doTokamep oTHOCUTENBHO OonbiIoro Gopmara (ot 6,5x9 cMm u Oosblie) TOMycKaeTcs TUCK HEPE3KOCTH
mramerpoM 0,1 MM, To a7t MamoOpMaTHBIX KaMep JHaMeTp JANCKa HEPE3KOCTH HE JTOJKEH MPEBBIIIATH
0,03-0,05 mm.

Fny6uHa peskocTtun

Kaxnomy paccTosiHuio oT 00bekTuBa 10 (hoTorpapupyeMoro mnpeaMera COOTBETCTBYET CTPOTO
OIIPEIICTICHHOE PACCTOSHUE OT OOBEKTHBA A0 IUIOCKOCTH (DOTOIUTACTHHKU WM IUICHKH (TIPH PE3KOM
n300paskeHuH).

N3 cka3aHHOTO BBITEKAET, YTO MOJYYUTh Ha (DOTOCHUMKE pE3KOoe HM300paKeHHUE KaKOro-Irn0o
npeaMeTa BO3MOXKHO JIMIIbL B TOM Ciy4ae, €ClM BCE TOYKM 3TOr0 MpeAMETa HAXOAATCS B OJHOU
IUIOCKOCTH (TIEPIICHIUKYIISIPHONH ONTHYECKOM OCH OOBEKTHBA), T.€. KOTAA CaM IpPEIMET INPE/CTaBIsIeT
co0oi IocKocTh. OHAKO 3TO BEPHO TOIBKO TEOPETUUECKH.
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Ecnu Ob1 Ha mpakTHKe €70 00CTOSIIO NEHCTBUTEIBHO TaK, TO BO3MOXHOCTH (hoTorpaduu ObLIH
Obl OrpaHUYEHBbl CHEMKOM TOJBKO TUIOCKUX IPEJIMETOB, MEXKIY TeM Ha (OoTo rpaduyeckoM CHHUMKE
MOJKHO TMOJYYUTh Pe3K0oe M300pakeHUE HE TOJBKO IJIOCKUX, HO U OOBEMHBIX MPEIMETOB U MPEIMETOB,
Pa3IUyYHO YJAJICHHBIX OT (poToamnmapara.

CrniocobHocTh  oTorpaduyeckoro OOBEKTHBA JaBaTh OJHOBPEMEHHO NPAKTUYECKH pPE3KOoe
n300pakeHNe MPEIMETOB, PACIOJOKEHHBIX Ha pa3HbIX PACCTOSHUAX OT OOBEKTHUBA, HA3BIBACTCS
2nyOuHoUl pe3kocmu, a pacCTOSIHUE OT TepeAHe 10 3aIHel rpaHuIlbl pe3KOCTH WM, YTO OJHO M TO XKe€,
Pa3HOCTh pPacCTOSTHUN OT OOBEKTHBA 10 3aHEH W TepeaHEH TpaHUIl PEe3KOCTH, HA3bIBACTCA 271)yOUHOU
Pe3KO U306pa;caemo2o npocmpancmaa.

HMeHnHoO BeneAcTBHE MTyOMHBI PE3KOCTH BO3MOKHO MPAKTHUECKOE MpUMeHeHue Gpororpadpuu.

I'myOuHa pe3kocTH He SBISETCS IOCTOSHHOM BenuunHOW. OHa Tem OoJbllle, YeM MEHBIIE
JIEHCTBYIOIEE OTBEPCTHE OOBEKTHBA, YeM MeHbIe (POKYCHOE paccTOsiHHEe OOBEKTHBA, YeM OOJIbIIe
paccTosiHMe 70 IJIaHa HAaBOJKHM M YeM HIDKE 3aJjaHHas CTeNeHb pe3kocTd. KoHcTpykuus oOBbeKTHBa Ha
IIIyOHHY PE3KOCTH HE OKA3bIBACT BIUSHUS.

CreneHp pe3KOCTH HE JUIs BCeX IUIAHOB OoAMHAKoBa. HamOousblnedl ona Oyner A MpeAMETOB,
PacHoJIO)KEHHBIX B IJIOCKOCTH, 1O KOTOPOM MpOM3BEJeHA HABOJAKA Ha PE3KOCTb; MO Mepe yAalleHus
MPEIMETOB OT ATOH IUIOCKOCTH PE3KOCTh UX U300paKEHHSI CHUXKAETCS, T.€. IUaMETP JHCKOB HEPE3KOCTH
YBEITUYUBACTCS, IPUOIMIKAACH K CBOEMY MakcuMalibHOMY Tipeaeny (0,1 mm).

YcTtponcTBo 1 gencteue amadparmoil

B coBpemenHbIx QoTorpaduueckux OOBEKTHBAaX TMPUMCHSETCS TaK Ha3blBaeMasi HPUCOBAsS
nuadparMa, COCTOSIas W3 psAAa TOHYAWIIMX, HAJICTAIONIMX Jpyr Ha Jpyra JyrooOpa3HbIX
METaNTNYEeCKUX TIACTUHOK (puc. 9).

Puc. 9. Upucosas auadpparma

[ToBopoTOM crenManbHOTO KOJbIA WM PhlYaKKa MOXKHO CMEIIATh MIACTHHKU auadparMbl K
LEHTPY OTBEPCTUSI OOBEKTHBA WM K KpasM M TEM CaMbIM IUIABHO M3MEHATH IUAMETP JCHCTBYIOIIETO
oTBepcTHsl 00bekTHBa. Takum oOpazoM, nuadparmMa AEUCTBYET MOJOOHO pady>KHOM 00O0JIOUKE HAIIeTro
rj1a3a, KoTopasi, pABHOMEPHO CTATHBAsICh CO BCEX CTOPOH K LIEHTPY, YMEHBIIAET 3padok riaza. Orcrona
upucoBas quadparma U nmoixyyuia cBoe Ha3BaHue ("upuc" - paayxHas 000JI04Ka).

OcHOoBHOE Ha3Ha4YeHHE nuapparMbl 3aKIFOYACTCS B BO3MOXXHOCTH YBEIHUYMBATH C €€ MOMOIIBIO
rIyOuHy pe3kocTu o0bekTHBa. JlelicTBue nuadparmel B 3TOM ClIydyae OCHOBAHO Ha TOM, YTO, YMEHBIIIas
JIMaMeTp JEHCTBYIOIIETO OTBEPCTUSI OOBEKTHBA, a C HUM U AUaMETP MPOXOIAIIETO Yepe3 0OhEKTHB MTyUdKa
ayyed, nuadparMa YMEHBIIAET yToJ, MOJ KOTOPBIM 3TH Iy4Yd, MPOWIsS CKBO3b OOBEKTUB, CXOJSATC,
nenaeT 3ToT yroa octpee (puc. 10), BcaeACTBHME 4Yero AUCKA HEPE3 KOCTH yMeHbIIaioTcs. J(ercTBys
TakuM OO0pa3oM B OTHOUICHHH BCEX AMCKOB HEPE3KOCTH, M3 KOTOPBIX COCTABISETCA H300pakeHue,
nradparmMa yMEHBIIAET U T€ TUCKU HEPE3KOCTH, KOTOPHIE MPEBBIIIAIOT [0 CBOMM pa3MepaM J0ITyCTUMBIE
npenens (0,1 MM), 1 TOBOUT UX A0 ATHX MPEIEIIOB.

Ho Takumm nuckamu, Kak Mbl 3Ha€M, SIBISTIIOTCS M300pa)KCHUS TE€X TOUYEK, KOTOPBIE HAXOIATCS
OnvKe WM Janbllie TPaHUI] TTyOWHBI pe3Ko HM300pakaeMOro MPOCTPAHCTBA M CO3MAIOT HA CHUMKE
HEpe3Koe H300pakeHHe NpeaMeToB. TakuM o00pa3oM, yYMEHbIIas OTBepCTHE OOBEKTHBA, aUadparma
MO3BOJISIET PA3[BUHYTh STU TPAHUIIBI, T.€. YBEIUYUTH TTyOHUHY pe3Ko M300pa’kaeMoro mpocTpaHcTBa. B
TOM €€ OCHOBHOW CMBICII M Ha3HAYeHHE. YMEHBIICHHE OTBEPCTHs aua(parMbl, WIH, KaK HPUHSITO
TOBOPHTH, TuadparMupoBaHre 0OBEKTHBA, OKA3bIBAET MOJOKUTEIBHOE BIMSHHE W HA OOIIYI0 PE3KOCTh
¢dororpaduueckoro cHUMKa, moBeimas ee. /s ynoOcTBa mpumeHeHus: quadparma cHaOKeHa KO,
MOKA3bIBAIOICH, KaK HM3MEHSETCS OTHOCUTENIbHOE OTBEPCTHE OOBEKTHBA MPU H3MEHEHHUH OTBEPCTHS
nuadparmel.
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Auappaera

Puc. 10. Cxema neiicTBus auadparmsi.
JuadparmMa yMEHBIIAET YroJ CXOXKACHHUS JTydei

B CCCP npunst cnenyoomuil psja aeaeHui nkaisl quagparMsl:

(11412128 141556 ] 1:8 [ 1:11 [ 1:16 ] 1:22 | 1:32 |
Taxoit psing ynmoOeH Tem, 4To MPHU MEePeXxojie OT OJHOTO JACTCHHS MIKAIbl quadparMbl K APyromy,
PSAIOM CTOSIIIIEMY, CBETOCHIIA OOBEKTHBA, a C HEI0 COOTBETCTBEHHO M BBIICPKKA MPU CHEMKE H3MEHSIOTCS
POBHO B 2 pasa.
JIst yrpoIeHusl mMKaJlbl BMECTO TMOJTHOTO 00O3HAYCHHUS! OTHOCHUTEIBHBIX OTBEPCTHUM, HAIPUMED
1:2,8; 1:4, craBsT Tonbko 2,8; 4 U T. 1., T.€. TOJILKO 3HAMEHATENU ApoOeH, U IMKaia IpuodpeTaeT Takoi
BUJI:

14 | 2128456811 ] 16] 22 32]

Ecnu nudposas BennynmHa MakCHMaIbHOTO OTHOCUTEIBLHOTO OTBEPCTHSI OOBEKTHUBA HE COBIAAECT
C YHCJIaMU CTAHAAPTHOTO psifa, TO B KAUeCTBE BTOPOM BETMUMHBI IPUHUMAIOT ONnKaiiliiee K HeMy YHCIIO,
nMeronieecs B psaze. Tak, HampuMep, el MaKCUMaJIbHOE OTHOCHTEIIBHOE OTBEPCTHE 00BhekTHBa 1:3,5, TO
CIICAYIOUINM JeJeHueM mKanbl auadparmel OepyTt 1:4. Jlamee uayT BCe MOCIEAYIOIIUE BEIMYHHBI
CTaHJapTHOTO psiaa. B Takux ciyyasx HEOOXOAWMO YUYUTHIBATH, YTO MPH MEPEXOJE C MEPBOrO JEICHUS
HIKaJIbl JuadparMbl KO BTOPOMY BBIIEPKKY CIIEyeT HAMEHATh MEHbIIE YeM B 2 pasa.

B HekoTOpBIX cTpaHaX MPUMEHSETCS APYTOM CTaHMAPTHBIA PsiA ACICHUM IIKaIbl auadparMsl,
IIOCTPOECHHBIN NOTA KOMY K€ NPUHLUIY, HO C APYTMM HaydaJbHbIM YMCJIOBBIM 3HAUE€HUEM. DTOT psf
UMeeT TaKOU BUI:

| 1:1,6 [1:23]1:32[1:45]1:63] 1:9 [ 1:12,5] 1:18 | 1:25 | 1:36 |
Taxoii psig mpuMeHsIICS paHee U B HEKOTOPBIX COBETCKUX (oToammaparax.

Coeemckue ¢gpomozpaghuvyeckue o6 Lekmuebli

PasHoBugHoCTU 1 Knaccudmkaumsa 00BLEeKTUBOB

Bomwmoe pazHooOpaszre 00BEKTUBOB BBI3BIBAET HEOOXOIUMOCTh UX KJIaCCU(UKAIUH.

dotorpapuueckue OOBEKTHBBI KIACCU(PUUIUPYIOTCS MO HA3HAYECHUIO, MO BEIUYMHE YIJIa
M300pakeHUS U TI0 BEIMUMHE (DOKYCHOT'O PACCTOSTHUSI.

ITo HazHaveHuio otorpaduueckue 0ObEKTUBBI JENIATCS HA JBE TPYIIIBL a) OOBEKTUBBI OOIIETO
Ha3Ha4yeHUs U 0) 00BEKTUBBI CIEUAIEHOTO HA3HAUEHUSL.

Kaxnplif ¢poroanmapar, Kak MpaBUIIo, MOCTYNACT B MPOAAXKY C OJHUM OObEKTUBOM, TEXHUYECKHE
XapaKTEepPUCTUKH KOTOPOrO SBISIOTCS ONTHMAJbHBIMM JUIs JAQHHOTO ammapara u COINIaCOBaHbl C
HazHaueHueM ero. Takue OOBEKTUBBI W HAa3bIBAIOTCS O0BbEKTHMBAMHM 00LIero HA3HAYEHHSs, WIH
OCHOBHBIMH.

[To cBOMM TEXHHUYECKUM XapaKTEPUCTHKAM 3TH OOBEKTHBBI OTBEUYAIOT TPEOOBAHUSAM LIUPOKOTO
Kpyra (OTOCHEMOK U SIBJIIOTCS B 3TOM CMBICJIE YHUBEPCAIbHBIMHU.

ITo BenuuunHe yria nzoOpakeHUst 1 POKYCHOTO PACCTOSHUS OOBEKTUBBI KIACCUPHUIMUPYIOTCS O
000OMM 3TUM NpPU3HAKaM OJHOBPEMEHHO, IOCKOJIBKY 3TH JBE XapaKTEPUCTHKH TECHO CBSI3aHbl OJHA C
JIPYTOM.

Ilo »TM npu3HaKaM OOBEKTUBBI AEIATCA HA HOPMaJIbHbIE, IIMPOKOYTOJIbHBIE, JNIMHHO(OKYCHBIE
U T€JIe0ObEKTUBBI.

HopManbHBIMH Ha3bIBalOTCd OOBEKTUBBI, (DOKYCHOE PACCTOSHHME KOTOPBIX IPUMEPHO PaBHO
JIMaroHAIM PACYETHOTO KaJpa, a yroyl u300pakeHust HaXOAUTCS B npenenax 45-60.

IlockonbKy HpPHUHAANIEKHOCTh OOBEKTHBOB K HOPMAaJbHBIM CBA3aHAa C BEJIUYMHOW pPacyeTHOTrO
Kajapa, T.e. ¢ popmarom (oToamnmapara, sl KOTOPOro OOBEKTUB PACCUUTaH, HOPMAJIbHbIE OOBEKTUBBI B
pasnuuHbIX (110 popmary) ¢hoTo anmapaTax UMEIOT pa3IudHbIe (POKYCHBIE paccTossHus (Tabnuma 1).

18



Tabmura 1

doKycHbIE
®opmMmar paccTostHuA
¢doroanmnapara, cM HOPMAaJIbHBIX
00BEKTHUBOB, CM
2,4x3,6 4,5-5,0
6x6 7,5-8,0
6x9 n 6,5x9 10,5-11,0
9x12 13,5-15,0
13x18 21,0-23,0

Takoit mombop (GOKYCHBIX pPaACCTOSIHUN TPOJUKTOBAH HEOOXOIMMOCTBIO BBIIEPKATh YTOJ
n300pakeHUs] HOPMAJbHBIX OOBEKTUBOB (45-60°) mpHMEpHO OJMHAKOBHIM BO Bcex (oToammaparax.
bnaronaps 3ToMy rpaHunsl kKajapa Ha (OTO CHUMKaX, T.€. OXBAaThbIBAEMOE II0JI€ MPOCTPAHCTBA y BCEX
¢doroannaparoB ¢ HOPMAIbHBIMH OOBEKTHBAMH, IOJYYAIOTCS NMPUMEPHO OJUHAKOBBIMM M CHUMKHU,
C/I€JaHHbIE PA3IMYHbl MU (oToanmapaTami, paziIHMyYalOTCs TOJBKO IO a0CONIOTHBIM pa3MepaM U IO
MaciuTady u300paxeHusl.

UYro kacaercst yria M300pa)K€HHs HOPMaJbHBIX OOBEKTHUBOB, TO BEIMYMHA €ro BbIOpaHa Kak
Haunboee ya00Has i OONBIIMHCTBA ChEMOK.

Kak nmpaBuio, 00beKTHUBBI 00LIET0 Ha3HAUYEHUS SIBJISIOTCS HOPMaJIbHBIMH.

Cpenu HOpMaBHBIX BCTPEUAIOTCS OOBEKTUBBI C MEPEMEIAIONIEHCS TepeIHeN JINH30M, TOBOJIBHO
LIMPOKO HCIOJIb3yEMblE€ B COBPEMEHHBIX (oroammnaparax. OCHOBHOE MPUHIMIINAIBHOE OTJIMYHME ITHX
00BEKTHBOB COCTOUT B TOM, YTO (JOKYCHPOBAHHUE UX OCYILECTBIISAETCS MEPEMELICHUEM BAOJIb ONTUYECKON
ocu He Bcero oOBEKTHMBA, a TOJBKO IEpeAHed ero JMH3bl. BceieactBue sToro msMmensiercs (GpokycHoe
paccrosiHue OOBEKTHBA, YTO IO3BOJISIET, HE IepeMenias OOBEKTHBA, MPOU3BOAUTH (HOKYCHPOBAHHE
0o0BbEKTHBAa Ha pas3auuHble paccrosHusA. OTcroa Takue OOBEKTHBBI Ha3blBAIOT OOBEKTHBAMU C
nepemeHHbIM OKYCHBIM PACCMOSHUEM.

[IpumMeHeHne uX MO3BOJISIET YIIPOCTUTh KOHCTPYKIHIO (hoTOANmapara u yAemeBUTh €ro.

Kak mnokas3plBaeT MNpaKTHKa, HOpMalbHble OOBEKTHBBI HE BCEr/a MNPUTOAHBI JAJS PELICHHS
TEXHUYECKUX W TBOPUYECKUX 3anay (oTomodutens. O4yeHb 4acThl Cilydyau, KOrjJa OOBEKT BCIIEICTBUE
CBOMX Pa3MepoB WM MO APYI'MM NpUYMHAM HE BMellaercss B Kaap (oTocHMMKa. BeTpewarores Takske
clly4a, KOrJa BCJEACTBME 3HAUMTEIbHOW YJAJIEHHOCTH OOBEKTa €ro M300pa’keHue IMoyydaeTcs Ha
CHUMKE CIMIIKOM MEJIKUM Hu T. A. B Takux ciayyasx HOPUMEHSIOTCS OOBEKTUBBI CHEYUaIbHO20
Ha3HaveHusi, KOTOPBIE BBITYCKAOTCSA OTICIBHO OT (POTOAIMIAPATOB KAK JOMOJHUTEIbHBIE. VX Ha3bIBaIOT
CMEHHbIMU .

CMmeHHbBIE OOBEKTHUBBI OTJIIMYAIOTCS OT OCHOBHBIX BEJIMYMHAMH yTiia M300pakeHus U (HOKYCHOTO
PacCTOSIHUA U JIeNATCS Ha LIMPOKOYTOJIbHBIE, JUTMHHO(OKYCHBIE U TeICOObEKTHUBBI.

HIupoKoyroJbHBIMH Ha3bIBAIOTCS OOBEKTHUBEI, 00J1a1aonie OOJBIINM yTIOM HU300pakeHUs], a
CJIEZIOBATENIbHO, OTHOCUTENBHO MajbiM (POKYCHBIM PpAcCTOSHHEM, OTYEro MX YacTO Ha3bIBAIOT
KOPOTKO(OKYCHBIMU. YTOJ HM300paK€HUSI HIMPOKOYTOJbHBIX OOBEKTHBOB OOBIYHO HE MeHee 62-63°.
I'myOuna pe3kocTu 6osblile, Y4eM y HOpMaJIbHBIX OObEKTHUBOB.

HIupoxoyronbHbie 00BEKTHBHI MPEHA3HAYCHBI TIIABHBIM 00pa30M Il CbeMOK B YCIIOBHSIX, KOT/Ia
HE NPEJCTaBISAETCSd BO3MOXKHBIM OTOHTH OT (hoTOrpagupyeMoro o0beKTa Ha pacCTOSHUE, J0CTaTOYHOE
JUISL TOTO, YTOOBI C TOMOIIBIO HOPMAJIBHOTO O0OBEKTHBA BKIIOYHUTH B KAJp BECh OOBEKT.

HIupokoyronbHble 0OBEKTHBBI Aal0T HECKOJIBKO MPEYBEIMUYCHHYIO NEPCIEeKTUBY, a MHOTAA (Ipu
CbEMKE C OYEHb KOPOTKMX PACCTOSIHWN) TMPUBOIAT K YYBCTBUTEIHHOMY MacIITaOHOMY HCKa)KEHHUIO
H300paKeHUsI.

JIMHHO(OKYCHBIMHM Ha3bIBalOTC OOBEKTHBBI, (POKYCHOE pPACCTOSHUE KOTOPBIX IO KpalHei
Mepe B 1,5 pa3a Oosblle, yeM HOpPMAaJIbHBIX. YTOJ HM300pa)keHUs UIMHHO(OKYCHBIX OOBEKTHBOB HE
npessimaet 28-30°. ['myOuHa pe3koCcTH, MEHbLIE, YEM Y HOPMaJIbHBIX OOBbEKTHBOB.

JuHHO(MOKYCHBIE OOBEKTUBBl TNPUMEHSAIOTCS MPEUMYIIECTBEHHO [UIl ChEMKH MOPTPETOB
KPYITHBIM TUTAHOM.

®
OTHCJ’IBHO BBIITYCKAIOTCA B HNPpOAaKy U HEKOTOPLIC 00BEKTHBBI O6HICFO HAa3HA4YCHUsI, a TaKKE IMPOCKIIMOHHLIC
06L€KTI/IBLI, npeaHa3HauYCHHbIC I q)OTO}’BGJIPI‘IHTeJ'ICﬁ.
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Tesie00bekTHBAMM Ha3bIBalOTCS OOBEKTUBBI, (POKYCHOE PACCTOSIHUE KOTOPHIX 3HAUMTEIHHO (HE
MEHEee YeM B 2 pa3a) NIPEeBOCXOAUT (POKYCHOE paCCTOSIHUE HOPMaJIbHBIX OOBEKTHBOB, a yTOJI
n300pakeHus He TpeBbIIIaeT 24°.

TeneoObEeKTUBBI TMPUMEHSIOT [ ChEMKH KpPYMHBIM IUIAHOM 3HAYUTENBHO YaJIEHHBIX
MIPEIMETOB.

@DOKyCHOE pacCcTOSIHUE HEKOTOPBIX TENeOOBEKTUBOB OCTUraeT ABAALATUKPATHOTO (POKYCHOIO
paccTosiHUs HOPMAJIBHBIX OOBEKTHBOB, YTO MO3BOJSET MOJYyYUTh H300paxkeHue mnpeamera B 20 pas
KpyIHee, YeM JaeT HOpMajbHbIH OOBEKTUB MPH TOM K€ PACCTOSHUU A0 MpeaMera. YToll n300paxeHus
Takux 00beKTHBOB 2°30".

Tak kak MacmTad N300pakeHUsSI MPSMO MPOTIOPIIMOHATICH (POKYCHOMY PACCTOSTHUIO 0OBEKTHBA, TO
VIS TIOJTy4EHUS] N300paskeHus BBOE MJIM BTpoe O0JbIIero Macimrala, 4eM JaeT HOPMaJIbHbII 00BEKTHB,
ClIeTyeT MPUMEHUTHh OOBEKTHB C (POKYCHBIM PAaCCTOSIHUEM BJIBOE MJIM BTPOE OOJBIINM, YEM HOPMAJIbHBII.
Jisi CbeMKH TakUM OOBEKTHBOM HEOOXOIUMO MMETh KaMepy ¢ OOJBIIUM pacTsHXKEHHEM MeXa M eCld
Kamepa He CKJIaJIHasl, TO YJIJTMHUTB OTpaBy 00beKTHBA. Bee 310 co3paeT OonbIre Hey100CTBa.

TeneoObEeKTUB OTAMYACTCSI OT OOBIYHBIX JUIMHHO(MOKYCHBIX OOBEKTHBOB TEM, YTO MO3BOJSET
MOJIyYUTh KPYMHOE M300pakeHne MpHU MEHBIIEM, YeM ero (JOKyCHOE PacCTOSHUE, PACTSKEHUU KaMephbl.
Ho o6mamast TUM mpeumyIiecTBOM mepes] OOBIYHBIMU OOBEKTUBAMH, TEICOOBEKTHBBI OTIUYAIOTCS OT
HUX 3HAYUTEJIPHO MEHBIIMM I[oJieM u300pakeHus. Tak, HopManbHbIH OOBEKTHB C (POKYCHBIM
paccrostHueM B 13,5 cM crocoOeH JIETKO MOKPBITh PE3KUM N300pakeHUeM IIacTUHKY (¢opmata 9x12 cMm;
TeICO0OBEKTHB C TEM K€ (POKYCHBIM PACCTOSTHUEM JUIsl KaMEPhI TaKOoro hopMaTa He TOJICH.

BaxHO 3HaTh, YTO NMPUMEHEHHE CMEHHBIX OOBEKTHBOB BO3MOXHO HE BO BceX (hoToammaparax.
Hanpumep, anmapatsr "JIrooutens", "Cmena", "MockBa" U MHOTHE APYTHE MO CBOECH KOHCTPYKIIMUA HE
MIPUCTIOCOOIICHBI I IPUMEHEHUSI CMEHHBIX 00BEKTUBOB. JII0OUTENH, BIaJCIOINEe TAKUMHU alllapaTaMH,
JIOJKHBI IOBOJIBCTBOBATHCS TOJIBKO OJHUM MMEIOIIKMMCS Ha anmnapaTe HOPMalbHbIM 0ObEKTHBOM.

TexHMYeCcKne XxapakTepucTMKn coBeTCKux dpotorpachmyeckmx o6 LekTMBoB

OTteuecTBeHHas! ONTHUKO-MEXaHWYECKas MPOMBIIIJICHHOCTh OTHOCUTCS K YHCIY TeX OTpaciel
MIPOMBIIIJIEHHOCTH, KOTOpblE€ OBUIM CO3/aHbl W pa3BWIMCh Jullb nociae Benukoit OKTsI0pbCKOi
COLMAJIUCTHYECKON PEBOITIOLINU.

3a CpaBHUTENBHO KOPOTKHUH CPOK Hala (hOTONPOMBIIIIEHHOCTh BBIPOCHIA, OKPEIJia U BhIILIA HA
OJTHO U3 NEpBBIX MecT B Mupe. ONTHUECKUE 3aBO/Ibl BBITYCKAIOT ceifdac OO0JIbIIOE YMCIIO aHACTUIMaToOB
BBICIIIETO KJIACCa C MMPEBOCXOAHBIMHU ONTUYECKUMH Kau€CTBAMHU.

BeimyckaroTcsi 00beKTUBBI, KaK OOIIEro, TaK U CIELUAIbHOT0 Ha3HAYEHUS.

Ontuyeckre cucteMsl (HoTorpapuuecKux 0ObEKTHBOB BECbMa Pa3HOOOPA3HBI U Pa3IMYarOTCs MO
(dopme, KONUYECTBY M B3aMMHOMY PacHoOJIOXKeHUIo JUH3 (puc. 11). Hucno AuH3 B pa3nuyHbIX 00BEKTUBAX
KOJI€0JIETCSI OT IBYX JIO CEMHU.

B tabnune 2 npuBeeHbl TEXHUYECKUE XapaKTEPUCTUKU OCHOBHBIX HOPMAJIbHBIX OOBEKTHUBOB, C
KOTOPBIMH (hoTOammaparsl BBIMYCKAalOTCS B MpOAaxy, a B Tabmumax 3 w 4 — TeXHUYECKHe
XapaKTepUCTUKH CMEHHBIX 00bEeKTHBOB. Kak BUJHO M3 3THX TaOJMLl, CMEHHbIE OOBEKTUBBI BBIITYCKAIOTCS
TOJIBKO JJIs1 Mano(opMaTHbIX (OTOANIapaToB.

JIByXJINH30BbIE OOBEKTUBBI KaK caMble TPOCTbIE W JICHIEBbIE YCTAHABIMBAIOTCA Ha
¢doroamnmaparax MOIyUrpyuIeyHoro Tumna. M3 uncia COBETCKHUX ammapaToB TAaKUM OOBEKTHBOM CHa0)KeHa
kamepa "HOnxkop".

W3 uucna npyrux oOBEKTHBOB HaWMMEHEE CIIOKHBIMHU SIBIISIOTCSI OOBEKTUBBI, BBIITYCKAEMBIE IO
mudpom T (Tpumier). OOBEKTUBBI TH COCTOST U3 TPeX OTAENbHBIX JHMH3. Croa BXOAAT 00beKTUBHI: "T-
22", "T-32", "T-35", "T-42" u "T-43", ycranaBnuBaeMble Ha amnmapaTtax mapku "Cmena", "Bechna",
"FOnocts", "JlrobGurens-2", "CnoytHuk", "Octadera" wu "Beimmen". Bce mnpoune 0OBEKTUBBHI
NPEJICTaBISIIOT COOOM CBETOCWJIBHBIE U CBEPXCBETOCHJIBHBIE aHACTUIMaThl BBICOKOIO Kiacca C
KOJINYECTBOM JIMH3 HE MEHEE YeThIpEeX.
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Puc. 11. OnTrueckne cXxeMbl HEKOTOPBIX COBETCKHX OOBEKTHBOB:
1 —"Opraro3"; 2 - "Unaycrap"; 3 - oobektussl Tuna T; 4 - "T'enmnoc-44"; 5 — "HOnutep-8"; 6 - "FOnutep-17";
7 - "FOmutep-3"; 8 - "FOnutep-12"; 9 - "Mup-1"; 10 — "FOnutep-9"; 11 - "T'ennoc-40"; 12 - "FOnurep-11";
13 - "Taup-3"; 14 - "MTO-500"; 15 - "MTO-1000"
HCKOTOpBIC JIMH3EI B OTUX O00BEKTUBAX CKIIECHBI MCKAY co0oii. Ka;xz[aﬂ I'pyniia CKJICCHHBIX JINH3
A Kaxknas OTHEeNbHas, CBOOOMHO CTOSIIAs JIMH3a HA3BIBAIOTCSI KOMIIOHEHTOM OOBEKTHBA. OOBLEKTHUBEI

COCTOSAT U3 JIByX WJIM TPEX KOMIIOHEHTOB.

Cy1iecTByIOT TaKXe 3€pKajJbHO-JIMH30BbIE CHCTEMbl OOBEKTHBOB, B KOTOPBIX OIHOBPEMEHHO
UCHOJb3YIOTCS JIMH3BI U cheprudecKre 3epKajlbHble TOBEPXHOCTH.

3epKaibHO-TMH30BbIE CHCTEMBI TPHMEHSIOTCS B TEICOOBEKTHBAX C BeChbMa OOJBIIUMH
(OKYCHBIMHU PaCCTOSHUSMH, B 4aCTHOCTH B 00bekTHBax "MTO-500" u "MTO-1000".
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OCHOBHBIE HOpPMaJIbHBIC 00BEKTUBEI

Tabmura 2

. 8 w Pazpemaromias
E 8 % E QE) = ) cuja, JTUH/MM
HasBanue g § 5= 23 § 2 = IIpumensercs
00bEeKTHBA 5| ¥5°] 32 | 2&8 B 1o B (oToanmaparax
= |6 3 g E '3 LEHTpE | Kpasm
o) e = A
@) ~ oJIs nojs
"Nnpycrap-M" 4 23 1:3,5 41 55 30 "Kues-Bera"
"T-22" 3 4 1:4,5 55 25 12 "Cmena", "Becua"
"T-42" 3 4 1:5,6 55 30 15 "CmeHa-5"
"T-43" 3 4 1:4 55 30 15 "CmeHa-6"
"T-32" 3 4,5 1:3,5 51 32 15 "FOnoctp"
"Unnycrap-26M" | 4 5 1:2,8 45 30 12 "Mup", "3apa", "3opkuii-6",
"OO/-2"
"Nnpycrap-61" 4 5 1:2,8 45 45 36 "OO1-2J1"
"Nnnycrap-50" 4 5 1:3,5 45 38 22 "Mup", "3opkuii-6",
"3enur-C"
4 5 1:5 120 30 19 "®T-2" (maHOpaMHBI)
"FOnurep-17" 5 5 1:2 45 30 14 "3opkuii-4"
"FOnuTep-8" 6 5 1:2 45 30 14 "3opkuit-4", " Ipyr",
"Kuep-4", "Kues-4A",
"Jlenunrpan”
"Wnnycrap-22" 4 5 1:3,5 45 32 20 "3enur-C"
"T'enmnoc-44" 6 5,8 1:2 40 35 14 "3enut-3", "Crapt”
"T-35" 3 7,5 1:4 52 22 9 "Dcradera”
"T-22" 3 7,5 1:4,5 52 20 8 "Jlroburens-2", "CrnyTHUK"
"T-35" 3 7,5 1:4 58 24 10 "Bemvmen"
"Unnycrap-24" 4 10,5 1:3,5 52 19 9 "Mocksa-5"
"Nupycrap-58" 4 7,5 1:3,5 52 33 10 "Hckpa"
"Wnaycrap-29" 4 8 1:2,8 50 30 14 "Camor"
"[Orurep-3"" 7 5 1:1,5 45 30 14 Tuna "3opkuit", "Mup",
"Hpyr", "Jlenunrpan",
"3aps", "OO/1-2"
Tuna "Ilepuckon" | 2 6,5 1:8 62 20 2 "FOnxop"

* vy
HOCTyHaeT B IMpPOJAAXY OTACIBbHO OT (bOTO&HHapaTOB B KadyCCTBC OOINOJHUTCIBHOI'O 00BEKTHBA C BBLICOKOM

CBETOCHJION.
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Ta6nuia 3
CwmenHbIe 00BEKTUBBI )1 anmapatoB Mapku "3opkuii", "D /1", "Mup", "Kues", "Ipyr",

"Jlenunrpan"
O o
2| o o g o 3 Paspermaromias
E o B = o>
o T EE | = o CHJIa, JIMH/MM
HazBanue S 108 g 89 |3 xrd
o | >e 35| E& |58 E Hasnauyenue
00bEKTHBA 5 | 2 5 o5 2 |»arf
2188 |78 » [
= & S 2 [EHTPE | Kpasm
0TSt 0TSt
"Opuon-15" 4 2,8 1:6 75 45 18 [[InpokoyroabHbIN
"Onurep-12" 6 3,5 1:2,8 63 34 12
"FOnurep-9" 7 8,5 1:2 29 30 18 JnuHHOBOKY CHBII
(mopTpeTHBI)
"FOnurep-11" 4 13,5 1:4 18°30° 34 19 TeneoObekTUB
"Tanp-11" 4 13,5 1:2,8 18 28 18
Tabmuua 4
CMmeHHbIe 0OBEKTUBBI IS alapaToB Mapku "3eHuT" u "CTapT"*
q) o
2led % o = Paspemaronias
= g = o= - = CHJIa, JIMH/MM
Haszsanue O X x| Lo |3 ¥
o | 23| E&|lrR S Hasnauenune
00BEKTUBA 51 26 SR |» &k
= |6 3 g 5 S B 1o
= & S 2 [EHTPE | Kpasm
0TSt OISt
"Mup-1" 6 3,7 1:2,8 60 45 23 [IInpokoyronapHbIN
"T'enmmoc-40" 6 8,5 1:1,5 28 32 16 JnmuHHOPOKY CHBIIA
(mOpTpETHBIN)
"Unnycrap-24M" | 4 10,5 1:3,5 23 28 14 TeneoObeKkTUB
"FOnutep-21" 4 20 1:4 12 40 30
"Taup-3" 3 30 1:4,5 8 36 30
"MTO-500" 5 50 1:8 5 28 20
"MTO-1000" 5 100 1:10 | 2°30° 30 14
("TM-1000")

" Kpome nepeurclIeHHbIX 00bEKTHBOB, i ammnapatos "3eut" u "CTapT" BBIMYCKAIOTCA B CHELMATIbHBIX OMPaBax
o6bextuBsl "HOmmTep-9" u "FOnuTep-11"
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maBa Il PoTorpachmnyeckmm annapar

HecMoTpsi Ha pa3sHOOOpasne KOHCTPYKIHHA (GOTOKAMED , BCE OHH JCHCTBYIOT 110 OXHOMY H TOMY
e MPUHLUITY U IIOCTPOEHBI IO OJTHOW U TOil ke cxeme (puc. 12).

Kak BugHO W3 3TOH cXembl, (oToammapaT MPEaCTaBiseT co00 3aMKHYTYIO CO BCEX CTOPOH
CBETOHENPOHUIAeMYI0 KOpOOKy, B OJHOM U3 CTEHOK KOTOPOM YKpeIUIeH OOBEeKTHB, a Ha
MPOTHBOMOJIOKHON CTEHKE MMEETCS YCTPOMCTBO I yCTAaHOBKH (DOTOTUTACTHHOK MK (POTOTUICHOK.

F il il i A A AT

Clemarenponuyaeman %
KopobKa

i)

O6vexmub

AR A RRR AR TR RN

#
L”IJ”JJ" O g b b i e

Puc 12. Cxema dotorpaduueckoro ammapara

OcHoe@HbIe y3/1bl U MexaHuU3Mbl ghomoannapamoe

['maBHBIMM KOHCTPYKTHUBHBIMU y3JaMHU U MEXaHU3MaMU COBPEMEHHBIX (DOTOAIIApaTOB SABISIOTCA:
3aTBOP - MEXAaHNU3M, aBTOMaTUYECKH OTMEPSAIOIINN KOPOTKHE BBIICPKKH; BUAOMCKATE/b - YCTPONUCTBO
JUIE TOYHOTO HAalleJIMBaHUS ammapata Ha ¢ororpadupyeMerii TpeaMeT ¥ ONpEACTCHUsS TPaHHIl
¢dororpadupyemoro kaapa; GoKycHpOBOYHOEe YCTPOIMCTBO, ITPEeIHA3HAUCHHOE Ul MOIYYEHUS PE3KHUX
n300paxeHuil, U yCTpPOiicTBO, 00ecneunBalollee BO3MOKHOCTh MHOTOKPATHON ChbeMKH (B IJICHOYHBIX
anmaparax - JISHTOINPOTSDKHBIA MEXaHU3M, B IUTACTUHOYHBIX - KACCETHI).

O3HaKOMUMCS IPEKIE BCETO C ATUMH Y3JIaMU U MEXAHU3MAMHU.

3artBop

Kakx mpaBumo, Bce doTorpaduyeckne 3aTBOpPHl PabOTAIOT MOMEHTAIBHO M C BBIICPKKOH,
OTMEPSIEMOU OT PYKH.

Jlis ynpaBiieHus: 3aTBOPOM TOCTEAHUN CHAOKaeTcsl pa3 JIMYHBIMU JETaISIMHU, PACIOI0KEHHBIMU
cHapyu ero. OOs3aTeNbHBIMU Ui KaXXAOTO 3aTBopa (KpOMe MPOCTEHINNX) SIBISIOTCSA CIETyHOIue
JeTalli yIpaBieHUs: CNyCKOBOE YCTPOHCTBO (CIIyCKOBOM pblYar WM CITyCKOBas KHOIIKA), C TIOMOIIbBIO
KOTOPOro 3aTBOP IPUBOAMUTCS B JEHCTBHE, U PEryJasTop, IMO3BOJLAIOLINI pPEryJIMpOBaTh JIEUCTBUE
3aTBOpa, B pa3nuuHbIX 3aTBOpax BCTPEYAIOTCS U Jpyrue AETaau yNpaBleHUS: 3aBOJHOE YCTPOHCTBO
(0OBIYHO pBIYAr WIIM BPALIAIONIASCS TOJIOBKA), C MOMOIIBIO KOTOPOTO 3aTBOP MEpe] CheMKON 3aBOIHUTCH,
aBTOCITYCK (Taxke 0ObIYHO B (hopMe phluara), JOMOJHUTEIbHBIE PETYIISTOPHI U T. 1. Bce 3aTBOpHI, KpoMe
TOTO, UIMEIOT THE3/10 Il yCTAHOBKH I'MOKOTO CITyCKOBOT'O TPOCHKA.

Jlis perynupoBaHus JEWCTBUS 3aTBOpAa HA PETYJATOP HAHOCSTCS CJEAYIOLIUE YCIOBHBIC
obo3nauenus. byksa /[ 0003HauaeT UTENbHYIO BBIACPXKKY. IIpu ycTaHOBKE perysTopa Ha 3TO JIeleHue
3aTBOp MpHU IMEPBOM HAKATUM HA CIYCKOBOE YCTPOMCTBO OTKPBHIBAETCS M OCTAETCS OTKPBITHIM [0
BTOPUYHOTO HAXKaTHs, MOCIE KOTOPOro 3akpbiBaeTca. Heo0XoauMOCTh B TaKOM JEHCTBHM 3aTBOPA, T.C.
BO3MOXXHOCTh OCTaBUTh €r0 OTKPBITBIM Ha HEOMpPENEJICHHO J0Jr0e BpeMs, CBsi3aHa HE CTOJIBKO C
JUINTEIbHBIMU BBIIEPKKaMH, CKOJIBKO C IPOLECCOM BU3YyaJlbHOH HABOJIKHM HA PE3KOCTH IO MAaTOBO MY
crexiy. [loatomy nenenue [ (wnu npyrue 3aMeHsromye ero 0003HauYeHHUs), KaK MPaBHIIO, UMEETCs Ha
3aTBOpax IUIACTUHOYHBIX KaMep.

bykBa B ycinoBHO 0003Ha4aeT KOPOTKYIO BBIIEPKKY. [Ipr ycTaHOBKE Ha 3TO JieJIeHHE 3aTBOP MPH
HaXXaTMM Ha CIIyCKOBOE YCTPOMCTBO OTKPBIBAETCS, & C NMPEKpAllleHHEM HakuMma 3akpbIBacTcs. Takum
JeIiCTBHEM 3aTBOpa IMOJIb3YIOTCS MPH ChEMKE C BBIAEPKKAMHU OT MOJyCceKyHIbl U Oonbiie. boree
KOPOTKHE BBIIEPKKH C IOCTATOYHON TOYHOCTBHIO YCTAHOBUTH PYKON HEBO3MOYKHO.

bykBa M 0003HayaeT MOMEHTAJIbHYIO BBIZICPKKY. [Ipu ycTaHOBKE Ha 3TO JCIICHHWE 3aTBOp MPH
HaXaTMM Ha CIIyCKOBOM pblYar aBTOMAaTUYECKHM OTMEPSAET Ty WIM MHYIO KOPOTKYI0 (MOMEHTAIBHYIO)
BBIICPKKY. BOJBIIMHCTBO COBPEMEHHBIX 3aTBOPOB aBTOMATHUECKH OTMEpSET HE OAHY, a HECKOJIBbKO
MOMEHTAJIBHBIX BBIJCPKEK, MMO3TOMY BMECTO OykBbI M Ha peryisrop 3aTBopa HAaHOCHTCS PsI LUD,

®
(DOToaHHapaTI)I 4aCTO Ha3bpIBarOT (I)OTOKaMepaMI/I, HJIK IPOCTO KaMepaMu
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0003HaYAIOIINX MPOJAOHKUTEIIBHOCTD BBIJIEPKKU B AOJSAX CeKyHbI. Tak, 1 o3HA4YaeT 1enyo CeKyHay, 2 -
noJjceKkyHabl, 10 - 0IHy OeCATYI0 CEKYHIBI U T. 1.

I'maBHOHW 1IeNTBI0 MOMEHTAJIBHOTO JCUCTBHUS 3aTBOPA SIBISETCS BO3MOXHOCTH (poTOrpadupoBath
IBUKYIIUECS 00beKThl. YeM Oouibllie CKOPOCTh JIEHCTBUS 3aTBOpa, T. €. KOpode BbIAEpKKa, TeM Oojee
ObIcTpOe ABIKEHHE (OoTOrpadupyeMoro oObeKTa 3aTBOP MO3BOJISIET PE3KO 3arevaTieTh Ha (POTOCHUMKe.

bonee mpocteie 3aTBOpHI NEUCTBYIOT C MpeaenbHOW ckopocTthio B 1/100 ceK y Ooiee
COBEPILEHHBIX OHA JOCTUTAET THICSYHBIX J0JIEH CEKYH/IbI.

Panee nefictBoBaBmmM ['OCTom 1946 roma ObLl yCTAaHOBJICH CIEAYIONIUN CTaHIAPTHBIA P
BBIIEpKEK (B CEKyHJax), aBTOMAaTUYECKH OTMepseMbIx 3arBopamu: 1, 1/2, 1/5, 1/10, 1/25, 1/50, 1/100,
1/250, 1/500, 1/1000 1 gomyckanoch MCIONIB30BaHUE CIACAYIOMIMX YUCIOBBIX 3HadeHui: 1/8, 1/20, 1/75,
1/125, 1/150, 1/175, 1/200, 1/300, 1/400, 1/750, 1/1250, 1/1500, 1/2000.

bonee mozguum 'OCTom 1957 roga ycraHaBIuBaeTCs CIEIYIOMUN PAJT BBIIECPKEK (B CEKyHIaX):
1, 1/2, 1/4, 1/8, 1/15, 1/30, 1/60, 1/125, 1/250, 1/500, 1/1000. Hanmenpmas BeIACpKKa MOXKET BBIXOTUTH
13 YKa3aHHOI'O CTaHJAapPTHOTO psJa.

OCHOBHBIMU  DKCIUTyaTallAOHHBIMU TIOKA3aTENSIMU, XapaKTEPU3YIOIIMMHU 3aTBOp, SIBISIOTCA
KOJIMYECTBO MOMEHTAJIBHBIX BBIICPKEK, ABTOMAaTUYECKH OTMEPSEMBIX 3aTBOPOM, U UX JINAIIA30H.

Bcee ¢otorpaduueckue 3aTBOPHl MOXKHO pa3OWUTh Ha JIBE TPYMIbI: IIEHTPajbHbIE M IITOPHO-
LIEJIEBBIE.

LenTpajbHbIe 3aTBOPBI COCTABISIOT KaK Obl OHO IEJO€ C OOBEKTHBOM W CIIYXKAaT ISl HErO
onpaBoi. CaMoe Ha3BaHWE IIEHTPAJIbHBIX 3aTBOPOB YKAa3bIBAET HA HMX OCHOBHOM KOHCTPYKTHBHBIN
MPU3HAK: OHU OTKPBIBAIOT OTBEPCTHE OOBEKTHMBA OT LIEHTPAa K KpasM, a 3aTeM 3aKphIBAIOT €ro B 00
paTHOM HAIPABIIEHUHU - OT KpaeB K UEHTPY. YacTpI0 3TUX 3aTBOPOB, 3ACIOHSIOIIEH CBET, CIy>KAT TOHKHE
METaJUTHYeCKue CTBOPKHU (puc. 13), KOMMUECTBO KOTOPHIX B PA3IUYHBIX 3aTBOPAaX HEOJAMHAKOBOE (IBE,
TPH, TISITh).

3aKpoIT OTKpBIT

Puc. 13. Cxema nieficTBUS IEHTPAIBHOI'O 3aTBOPA
LentpasbHble 3aTBOPHI OOBIYHO MMEIOT (OpPMY IUIOCKOH KpyIjoi KOpoOKM (Kopmyca), BHYTpH
KOTOPOM pa3MeIlEeH MEXaHNU3M 3aTBOpa.
CtBOpKHU 3aTBOpa OOBIYHO PACIONIOKEHBI MEXAY JMH3a MU O0OBEKTUBA, BOIM3U Auadparmsl, HO
MOTYT OBbITh PAaCIOJIOKEHBI U 03311 0OBEKTUBA.
B mnepBoMm cnyuae UEHTpalibHbIE 3aTBOPbI HAa3bIBAIOTCS MeENCOVIUH308bIMU, BO BTOPOM -
3A0HeNUH308bIMU.

Pa3znuyHble MOIENM IIGHTPANBHBIX 3aTBOPOB OTMEPSIOT PA3IMYHOE YHUCIO MOMEHTAJIBbHBIX
BbIIepKeK. [lpocreiimme n3 HUX OTMEPSIOT TPU MOMEHTalIbHBIE BbInepkku: 1/25, 1/50 u 1/100 cek. ¥
OoJiee COBEPIICHHBIX MOJIEINICH YHCIIO0 MOMEHTAIBHBIX BBIICPIKEK JOCTHTAET IECSTH.

[IpenenbHast CKOPOCTh MEHCTBUS LEHTPANBHBIX 3aTBOpoB — 1/250 — 1/300 cex m m3penka 1/500
CEK.

" B 1aHHOM Ciyuae, KaK ¥ Jajibllie, TOBOPSL O CKOPOCTH 3aTBOPA, MBI HMEEM B BHIY OTMEPSEMYIO HM MPH TOM
BBIJICPKKY, T.€. BpeMs, Ha KOTOpOE 3aTBOP OTKpbIBa€T OOBEKTHB ammapara. BooOmie ke CKOpOCTbIO AEHCTBHUSI 3aTBOpa
Ha3bIBACTCSl CKOPOCTH JBMIKEHHS 3aCIOHSIOIINX CBET JeTaineil 3aTBopa. Bhimep)kka HaxoAauTcst B 00paTHOM 3aBUCHMOCTH OT
CKOPOCTH, TaK KaK YeM CKOPOCTb OOJIbIIE, TEM BBIZEPIKKA MEHBIIIE.
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Puc. 14. Cxema JielicTBUS IITOPHO-IIIETEBOTO 3aTBOPA

HITopHo-11e/1eBbIe 3aTBOPBI, Ha3bIBAEMbIE WHOTJA IPOCTO WITOPHBIMU, COCTABIISIOT BTOPYIO
IPYIIy 3aTBOPOB, OTJIMYAIOLIMXCS OT IEpPBOM TE€M, 4YTO OHU HAXOAATCA HEMOCPEIACTBEHHO Iepen
(OTOMNACTUHKON WM  TUIGHKOH. 3acloHAIOmEH CBeT JeTaibl0 3THX 3aTBOPOB  SIBIISETCS
CBETOHEIPOHMIIaeMas MTOpKa co Imenblo (puc. 14). CKOpocTh ACHCTBUS 3TUX 3aTBOPOB PETYIUPYETCS
CKOPOCTbBIO ABUKEHUS INTOPKHU U IIUPUHOM 1IETU WIH TOJIBKO IIUPUHOHN IIEIIH.

Pa3Mmenienne mTopku mepes MIACTUHKOW, a HE BO3Jie OOBEKTHBA M3MEHSET XapaKTep IeHCTBHS
3aTBOpa. B oTiamyMe OT LEeHTpaldbHBIX 3aTBOPOB, NMPH JAEHCTBUU KOTOPBIX BCS MOBEPXHOCTH IJIACTUHKHU
WO IUICHKM  OCBEIIAETCS  OJHOBPEMEHHO, B  INTOPHO-IIENIEBBIX  3aTBOpPaXx  OCBEIICHHUE
CBETOYYBCTBUTEIBHOTO MaTepHaia MPOUCXOIUT MOCTEIEHHO OT OJJHOTO Kpasi K Ipyromy.

[IpenenbHas CKOPOCTb JEHCTBUS IITOPHO-ILEIEBBIX 3aTBOPOB JOCTUIAET THICAYHBIX J0JIEH
CEKYH/IbI.

KOHCTpYKTHBHO IITOPHO-IIEIEBBIC 3aTBOPHI OBIBAIOT PA3IMIHBIMH.

B HHX mOpUMEHSIOTCS HE TOJNBKO MaTepyaThle, HO M METAJUIMYECKHE IITOPKU (TUIOCKHE H
CBEPTHIBAIOLIUECS).

Kaxk npaBuio, Bce IITOPHO-IIENEBBIE 3aTBOPHI NIEPE] CHEMKOU 3aBOJATCS, IPUYEM Kpasi IITOPKH,
OTrpaHMYMBAIOLUE WLIENIb MPU B3BEJCHUHM 3aTBOPA, CMBIKAIOTCS M YaCTUYHO HAKJIAJbIBAlOTCS OAMH Ha
JPYTOM, 4TO MO3BOJISIET B3BOJAUTH 3aTBOP, HE 3aKPhIBasi 0OObEKTHBA.

dororpadupys Ipyrux, (GOTOMOOUTENs JUIICH BO3MOXXHOCTH 0€3 TOCTOPOHHEW ITOMOIIN
chotorpadupoBath caMoro ceOs OTIEIbHO WJIM B KPYry 3HAKOMBIX. A MEXAy TeM Takoe >KelaHHue
BO3HUKAECT OYCHb YacTO. YTOOBI YJOBIETBOPUTH ITO JKEJIAaHUE, HA MHOTHX 3aTBOPaX yCTaHABIMBAIOTCS
CIeLUaJIbHbIE MEXaHU3MBbl - a6MOCHYCKU, ABTOMATUYECKU IPUBOJALIME 3aTBOP B JACHCTBUE uepe3
OTIpeICTICHHBIN TPOMEKYTOK BpeMeHH (00bI4HO uepe3 12-15 cek). JleiicTBue aBTOCITyCKa COCTOUT B TOM,
YTO OH B TeueHue 12-15 cek mocre mycka ero B xoJ1 paboTaeT BXOJIOCTYIO, MTOCIIE YETO MPOU3BOAUT CIYCK
3aTBOpa. 3aTBOP MPHU ATOM cpadaThIBAET C TOW BBIAEPIKKOM, HA KOTOPYIO OH ycTaHOBJeH. [Ipu yctaHOBKe
)K€ 3arBopa Ha B BblIepkka B pa3HbIX 3aTBOpax HUMEET pA3IUYHYI) U HENOCTOSHHYIO
IPOIOJKUTEIBHOCTD, KOTOPasi OOBIYHO YKa3bIBAETCSI B PYKOBOJICTBE, MPUIIOKEHHOM K (hoToammapary.

BrIBatoT Takke aBTOCIYCKHU B BUE OTACIBHBIX MPUOOPOB, MPUCOSTUHIEMBIX K hoTOanmapary.

C mosIBJICHHEM HOBBIX HCTOYHHKOB OCBEIICHHS MTPH (POTOCHEMKE - JIAMIT-BCITBIIICK U UMITYJIbCHBIX
ANEKTPOHHBIX JaMIl (cM. cTp. 150) Bo3HHKIIAa HEOOXOIUMOCTh CHHXPOHU3UPOBATh MOMEHT BCIIBIIIKU 3TUX
npuOOpPOB C MOMEHTOM, JACHCTBHs 3aTBopa Qoroammapara. MHOTHE COBpEMEHHBIE (OTOAIMapaThl
CHaOXXEHBI NJISi ATOrO DJIEKTPUYECKHM CHHXPOKOHTAKTOM, C TMOMOIIbIO KOTOPOTO 3aTBOP B MOMEHT
TOJTHOTO OTKPBITUSI CTBOPOK (B IEHTPAJIBHBIX 3aTBOpPAxX) WM KaJPOBOTO OKHA (B IITOPHO-IIENIEBBIX
3aTBOpax) 3a MBIKAET ANEKTPUUYECKYIO CETh JIAMIIbl U BHI3BIBAET BCIIBIIIKY.

Bupgounckartenb

Bunouckarens Cioy>KUT [ I[PaBWIBHOM YCTaHOBKHM ammapara M JOJDKEH IIOKa3bIBaTh
OTpaHUYCHHBIN KaJlp B TOYHOM COOTBETCTBHH C TEeM M300paKCHHEM, KOTOPOE IO JIYYHUTCS Ha TIACTUHKE
HJIN TIJICHKE.

Ho kak ObI TOYEH W COBEpIIEHEH HU ObUT BHIOHMCKATENb, OH OTBEUACT STOMY TPEOOBAHHIO HE B
moJiHO#M Mepe. OOBICHAETCS ITO TE€M, YTO aOCONFOTHOE COBMAICHNE TTOKa3aHUH BUAOUCKATENS U Kaapa Ha
TUTACTUHKE BO3MOJKHO, €CJIM BHJIOMCKATENh HAXOMUTCS Ha ONTHYECKOW Och OOBekTHBa. Tak Kak
TEXHHUYCCKH 3TO HEBO3MOKHO, TO BCC BUAOUCKATCIIN pa60Ta10T C TOU MJIM MHOM HETOYHOCTEIO.

[lo KOHCTPYKIMM BUAOUCKATEIW ENATCS HAa PAMOYHBIC, 3€PKAJIbHBIC M MPSIMBIC ONTHYECCKHE
(Teneckonuueckue).
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PaMouHbIli BHAOMCKATE/]b, WIM, KaK €ro Ha3bplBalOT, HKOHOMETP, COCTOMT W3 JBYX
MPSIMOYTOJIBHBIX PAMOK: Majiod M OOJBIION, OTCTOSIIMX APYT OT Apyra Ha HEKOTOPOM OMPEIEIIC€HHOM
pacctosiHuu (puc. 15, 1). CTOpoHBI paMOK COOTBETCTBEHHO NMPONOPLMOHAIBHBI CTOPOHAM I0Jy4aeMOIo
KaJpa.

JIoCTOMHCTBaMH PaMOYHOTO BHJIOMCKATEINS SIBISIOTCS BO3MOXXHOCTh HAONMIOAATh CHUMAEMBIiA
O00BEKT B HATypalbHYIO BEJIMUYMHY, MPAaBHIbHOE (HE3E€pKalIbHOE) PACIOIOKEHHE CTOPOH, BO3MOXKHOCTD
CHEMKH C YPOBHS IJIa3, UTO OKA3bIBACT MOJIOKUTEIHLHOE BIMSHUE HA TIepeiady MEePCIeKTUBBI, U MPOCTOTA
YCTPOICTBA.

3epkajbHbI BHAOMCKATE]b COCTOUT U3 JABYX COOHMPATENBHBIX JIMH3, YCTAHOBJICHHBIX IIOJ
MIPSIMBIM YTJIOM OJHA K IPYTOH, U 3epKaJia, CTOSIIETO 1Mo yriaoMm 45° k ooeum nuH3aMm (puc. 15, 2). Jlyun
CBETa, PO CKBO3b MEPBYIO (MEHBINYIO) JTUH3Y, OTPAXKAIOTCS 3€PKAJIOM H JAI0T Ha BTOPOi (Oobiieit)
JIMH3E U300pakeHHeE.

3epKasibHbIe BHUJOUCKATENIM JAalOT OYEHb SPKOE, XOPOIIO BHAUMOE H300pakeHHE, HO HMEIOT
HEJIOCTATKU: U300paKeHUEe B HUX 3€PKAJBbHO OOpAIICHO M BHUIOMCKATENb TPeOyeT HaOIIOEHUS CBEPXY,
JUISL Y€TO KaMepy MpHU ChEeMKEe TMPUXOUTCS OMyCKaTh, a 3TO HEONATOMPHITHO CKa3bIBAETCS HA Iepenaye
MEPCTIEKTUBBI.
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Puc. 15. Tunsl Bugouckaresnei:
1 - paMOYHBIH; 2 - 3epKABHBIN; 3 - MPSAMOH ONTHYSCKUH (TEIECKOMMIECKU)

[[Inpoko mpuMeHsieTCS MPSIMOii ONTHYECKH I (TETECKOTUMYECKIN ) BUAOMCKATENb, COCTOSAIINN 13
paccenBaroliel JTUH3BI MPIMOYTOJILHON (OPMBI U OKYJIsIpa B BUJIE cobuparenabHOll JuH3bl (puc. 15, 3).
Takoil BUIOUCKATENb [aeT CHJIbHO YMEHBUIEHHOE, HO OY€Hb SIpKOe H300pakeHHE C MPaBUIBHBIM
pAacmoJIOKEHUEM CTOPOH. B OTiIMYME OT 3€pKaJbHOTO NP MOM ONTHYECKUN BHUJIOUCKATEIb IO3BOJISET
BECTU HAOJIOJCHUS U ChEMKY C YPOBHSI IJ1a3.

Hekotopbie 13 MpsAMbIX ONTUYECKHX BUJOUCKATENICH CHAOXKEHBI TaK Ha3bIBAEMBIM OUONMPULIHBIM
YCMpoUcmeoM, COCTOSIIIMM OOBIYHO W3 TepeMellarolieiics JHMH3bL, PACIOJIOKEHHONM BHYTPHU
BUJIOMCKATENs, U MO3BOJSIOMUM (HOKycHpoBaTh M300paskeHHe mo riasy. llpum Hemocratkax 3peHus
(rmaBHBIM 00Opa3oM TpH OJIM30PYKOCTH) JIOJH, IOCTOSHHO HOCSIIUWE OYKH, JIMIICHBI BO3MOKHOCTH
NpUONIM3UTE TJa3 K OKYJSAPY BHAOUCKATENs, BCIEICTBUE Yero IMOKa3aHHs IOCIEIHEr0 CTAaHOBSTCS
HEBEPHBIMU.

JlMonTpuitHOEe yCTPOUCTBO MO3BOJISET TAKUM JIIOJSIM I0JIb30BaThes (hOTOANMapaToM 0€3 OYKOB.

Kpome TOro, B HEKOTOPBIX BHJOUCKATENSIX MMEKTCS TOHKHE JIMHEHMYaThle pPaMKH,
OTPaHUYMBAIOUINE TIOJE 3PEHUS OOBEKTHUBOB C DPA3IUYHBIMU YIJIAMH H300pa)ke€HHsI, YTO ITO3BOJIAET
M0JIb30BAThCS CMEHHBIMH 00BEKTUBAMH, HE MPpUOOpeTast 11l HUX CHelHalbHbIX BUIOUCKATENCH,

®OKyCMPOBOYHOE YCTPOUCTBO

Jlnsa momydeHus: pe3Koro M300pakeHHs B KaXJAOM KOHKPETHOM CJlydae ChEMKH Tpelyercs
YCTaHOBUTH OOBCKTUB (poToammapaTa Ha OMPEICIICHHOM PACCTOSHUU OT ()OTOIUTACTUHKH WM TUICHKH,
COOTBETCTBYIOIIIEM PACCTOSIHUIO OT O00BeKTHBa 10 ¢otorpadupyemoro npeamera. Copepiiaemasi mpu
9TOM OTEpalys Ha3bIBACTCS HABOAKOW Ha Ppe3KoCTh, Win (POKYCHPOBAHHMEM H300paKeHHs, a
MpeIHa3HauYeHHbIe N7 ATOW IeNu YCTpoiicTBa B (oToammapaTax Ha3bIBAIOTCS (POKYCHPOBOUYHBIMH
YCTPOMCTBaAMH.
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VY GonpmMHCTBAa COBpEMEHHBIX (poToanmapaToB (pokycupoBaHue U300paKEHHS OCYIIECTBISETCS
MyTeM NepeMeleHUs] 00bEeKTUBA BIOJIb ONTHUYECKONH OCH C MOMOIIBIO YEPBAYHOW WIIM MHOT03aXOJHOM
BUHTOBOM ompaBbl. B HekoTopbIXx ammapatax (OKYCHPOBaHHME OCYIIECTBISAETCS YaCTHYHBIM
BBIBUHYMBAHHEM TOJBKO MepeaHell TMH3bl 00beKTHBa, B 3TOM cinyudae dokycupoBaHue qocTUraercs 3a
C4eT  M3MEHEHHs  (OKYCHOTO  pacCcTOSIHMSA  OOBEKTHMBAa  TNPH  ITOCTOSHHOM  PACTSHKEHUH
CBETOHEITPOHUIIAEMOUN KaMephl.

KoHTponh TOYHOCTHM HABOAKH Ha PE3KOCTh B PA3NUYHBIX 1O KOHCTPYKIHSIM QoToamnmaparax
OCYUIECTBIIIETCS. C TOMOIIBI0O MaTOBOTO CTEKJa, KIMHOBOTO YCTPOICTBa, IIKAlbl PACCTOSHUNA H
JanbHOMEDA.

@okycHpoBaHHE H300pa)XKeHHsI C TOMOIIbI0 MaTOBOTO CTEKJIa OCYIIECTBISIETCS IyTeM
HETNOCPECTBEHHOT0 HAOIOACHUS 32 N300paKeHHEM, CO3/IaBaeMbIM CaMUM OOBEKTHBOM (poToammapara.
Takoil cnoco0 mpuMeHseTcs B IUIACTUHOYHBIX M TaK HA3bIBAEMBIX 3€pKalbHBIX Kamepax. TOYHOCTb
(oKycupoBaHHs B 3TOM cilyyae, KpoMe TOYHOCTH caMoro ¢oroammapara, 3aBUCUT OT OCTPOTHI 3pEHUS
¢dotorpada, a Takke OT 3epHUCTOCTH MATOBOTO CTEKJa: YeM TOHbIIE MaTHUPOBKA CTEKJIa, TEM BBIIIE
TOYHOCTb.

B HeKkoTOpBIX 3epKalbHBIX KaMepaxX B KaueCTBE BCIIOMOIAaTEIbHOTO CPEACTBA, OOJIETYaloIIero U
MOBBIIIAIONIETO TOYHOCTh HABOJIKH, IPUMEHSETCSl KIIMHOBOE YCTPOMCTBO.

B o61ieM Buae 3T0 yCTpOWCTBO COCTOUT U3 JIBYX MaJICHbKUX MOJTYKPYIJIBIX CTEKISTHHBIX KIMHBEB,
BCTPOCHHBIX B HE OOIBIIIOE yriyOJieHUe, CIeTaHHOe B LIEHTPEe MAaToBOTO cTekia (puc. 16). Hakmonnsie
IpaHU 3TUX KJIMHbEB MMEIOT OOUIYI0 TOUKY IEepecedeHHs, KOTopash HaXOAUTCSA B OJf HOM IJIOCKOCTHU C
MaTHPOBAaH HOW MOBEPXHOCTHIO MAaTOBOTO CTEKJIA.

HabGmonas 3a n3o0pakxeHueM Ha MaTOBOM CTeKJe, Gororpad oqHOBPEMEHHO BHAUT YaCTh ATOTO
n300pakeHUs] B Tpejesax IOoJisi KIWHBEB. JTO TOJE YETKO pPa3/eieHO JHMHU el momoiaM. KoHTypsl
M300paKeHMs, PACIIOIIOKEHHbIE B JIBYX IIOJOBHHKAaxX TMOJS, COB MaJal0T B TOT MOMEHT, KOrja
n300pa’keHNe Ha MAaTOBOM CTEKJIE IOCTUTAaeT NPeAeTbHON PEe3KOCTH.

CxeMa nieficTBHSI KIIMHOBOTO YCTPOMCTBA M HabJIt01aeMasi B HEM KapTHHA MTOKa3aHbl HA puc. 17.

dokycupoBaHUE U300paKEHUS C MOMOIIIBIO KAl PACCTOSIHUNA OCHOBAHO HA TOM, YTO KaXIOMY
paccTosiHHI0 OT 00beKTHBa 10 (hoTorpadupyemMoro mpeaMeTa COOTBETCTBYET CTPOrO OIpeleleHHOE
COIPSDKEHHOE C HUM PAcCTOSHHE OT OOBEKTHBA JI0 MOBEPXHOCTU IUIACTUHKH (TJICHKH). DTO MO3BOJISAET
3apaHee paccuMTaTh M MOCTPOUTH KAy JUIsl pa3 JUYHBIX PACCTOSHUM, KOTOpas YKpeIuisieTcss Ha
¢doroanmnapare MO0 HAHOCUTCS Ha ONPaBy OOBEKTHBA.

IIkana paccTosiHMii TpeacTaBiseT COOOW MIKAy, CO CTOAIIYI0 W3 psija neleHud u uudp,
BBIPAKAIOLIMX PAc CTOSHHE OT (OTOANmapaTa 10 00HEKTa CheMKH B MeTpax . 1lIKkaia paccTOSHHIA MOXKeET
HUMETh, HATIPUMED, CIEIYIOMINMA BUI:

20107543 ]25]2]1,75]1,5]125]1 |
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Puc. 16. KnuroBoe ycTponcTBO.

Haponna Ha pe3KoCTh € TMOMOIIBIO IIKAJdbl PACCTOSIHUM MPOU3BOJUTCS IMyTEM COBMEIICHUS
yKazaTtens: (MHIEKCa) C JeJIeHMEeM MIKaJlbl, COOTBETCTBYIOIIMM pPACCTOSHUIO OT (OTO ammapara Ao
¢doTtorpadupyemoro npeamera.

He3zaBucumo ot nocnenyromieii rpaJyupoBKH LIKaJla PaCCTOSHUI BCET/1a HAUWHACTCS CO 3HAKa o¢ -
B BHUJIE Jiexalllell BOCbMEPKH, Ha3bIBAEMOIo 3HaKoM OeckoHeyHocTH. [ludpa xe Ha MPOTHBOMOIOKHOM
KOHIIE IIKaJbl YKa3bIBaeT Ha HaWMEHbILEE PACCTOSHUE (POKYCHPOBKHU, JOIMycKaemMoe (OKYCHPOBOUYHBIM
YCTPOWCTBOM JIJAaHHOTO 0OBEKTHBA WM (hOoTOaIapara.

* (v (v (v (v
H_IKEU'Iy PaCCTOSIHUHN YaCTO HA3BIBAKOT METPAKHOU, UJIN IKAJIOU JUCTAHIIUN
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Puc. 17. Cxema nelcTBHSI KIMHOBOIO yCTPOUCTBA:
O - 00wekTHB; K - x1rHOBOE YCTPO#CTBO; M - MaTOBOE CTEKJIO;
1 u 3 - HaBoIKa HEBEpHA; 2 - HABOJIKA BEPHA

[lepememiass MHAEKC BIIOJIb IIKaJbl (MJIM LKAy OTHOCUTEIBHO MHJIEKCA), MOYKHO 3aMETHUTbh, YTO
M0 Mepe Mepexoja HHACKCa OT 3HaKa o K MPOTUBOIIOJIIOKHOMY KOHITY IIKallbl OOBEKTUB BBIABUTACTCS U3
anmapara. [Ipu oOpaTHOM ABMKEHUHU WHIACKCA OOBEKTUB BABHUTAETCS B allllapaT U BO3JIE 3HAKA o€ OOBIYHO
yOHUpaeTcsi B OTPAaHUYUTEb.

Takoe mnonoxkeHne OOBEKTHBA B KaXIOM ammapaTre sBIsSETCS HUCXOAHBIM. B ¢ororpadun
YCTaHOBKa 0OBEKTHBA Ha ATOT 3HAK HA3bIBAETCSl YCTAHOBKOM HA 0€CKOHEYHOCTh.

[lkana paccTosiHMIA, KakK MpaBWIO, HMEETCSs Ha KaxaoM ¢doToamnmapare Wid OOBEKTHUBE
HE3aBHCHMO OT HalW4Ms APYTrux (HOKYCHUPOBOUHBIX ycTpoHcTB. Ha MHOrmx ammapatax oHa SIBIsieTCS
€AMHCTBEHHBIM YCTPONCTBOM JJI1 HaBOJKH. B 3TOM cilydyae TOYHOCTh HABOJKU 3aBUCUT HE TOJBKO OT
TOYHOCTH M3TOTOBJICHUS M pa3MEIIEHHUs LIKajbl (Bce 3TO OOBIYHO CTPOrO BBIBEPSETCS Ha 3aBOJAX), HO
IJIaBHBIM 00pa3oM OT YMEHHS C JIOCTaTOYHOM TOYHOCTBIO OIPENENATh Ha TJla3 PAcCTOSHHE M0
(dhoTorpadupyemMbIX IPEAMETOB.

Crioco® HaBOJIKM Ha PE3KOCTh OCHOBAH HA MPUMEHEHUH ONTHYECKUX JAIbHOMEPOB, MEXaHUYECKU
CBSI3aHHBIX C ONMpaBOM OOBEKTHBA Kamephl. [Ipw TOM BBICOKONW TOYHOCTH, C KAaKOW W3TOTOBIISIOTCS 3TH
puOOpPHI, TAKOH Ccr10co0 MO3BOJSAET MPOU3BOIUTH HABOJKY Ha PE3KOCTh C BECbMa OOJIBIION TOYHOCTHIO.

JlanbHOMepaMu  BOOOIE Ha3bIBAlOTCA MPUOOPHL, MpEAHA3HAUYEHHBIE [ ONpEIeICHUS
paccrostuusa. HamOosiee TOYHBIMH SIBJISIOTCS ONTHYECKHE JalbHOMEpHI. llpuHIMI neicTBHS Takux
JATbHOMEPOB OCHOBAaH Ha TOM, YTO €CJIM HaOI0gaTh MpeaMmeT ¢ nByx Touek A u b (puc. 18, 1),
OTCTOSALIMIA Jpyr OT JApyra Ha HEKoTopoMm pacctosHuu JIb, HazpiBaemMom 0a30ii maimbHOMEpa, TO C
W3MEHEHHUEM PACcCTOSHUS OT HabJrojaTesns A0 mpeaMeTa yroia a, o0pa3oBaHHBINA JIMHUAMU HAOIIOIEHUS,
OyZeT Takke M3MEHATHCSA: YeM PACCTOSHHUE OOJbIlle, TEM 3TOT Yroj MeHbIne M HaoOopoT. [lonb3yschk
BEJIMYMHOM 3TOTO YIiia, MOXKHO OIPEAETUTh PAcCTOSHUE A0 MpeaMeTa U TeM TouHee, yeM Oosblie 6aza
HaOJIIOICHUSI.

B  dororpadpuueckux  anmapatax NOpPUMEHSIOTCS  MOHOKYJIpHBbIE  JajdbHOMEpHI,  T.C.
CKOHCTPYUpPOBaHHBIC TaK, 4YTO HAONIOACHHWE BelaeTcs OoAaHWM rimazoMm. Ha puc. 18, 2 mnpusenena
MPUHIMITHATIBHAS CXeMa TaKoro JanbHoMepa. JladbHOoMep COCTOMT M3 JABYX IUIOCKHMX 3epkanl 1 u 2, u3
KOTOPBIX 3€pKasio 1 Moiaynpo3payHo M YKPEIUIEHO HENOABM)KHO. 3€pKaJIo 2 YCTAaHOBJIEHO HAa HEKOTOPOM
paccTosiHuM OT 3epkana 1.
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Ecnu momecTuTh rn1a3 mo3aau 3epkaia l, Kak MMoKa3aHO Ha cXeMe, U HaONoAaTh KakohH-HUOYIb
MIpeIMET, PacMoIOKEHHBIN BIEpeau 3epKaia, TO B JajbHOMEpe OyayT BUIHBI JIBa U300paKE€HUSI 3TOTO
MpeaMeTa: 0JTHO HEMOCPEICTBEHHO CKBO3b MOIYIIPO3pauHoOe 3epKaiio 1, a Ipyroe - oTpakeHHOE 3epKajoM
2, a 3areMm 3epkanioM 1. M3o0pakeHuss 3T OOBIYHO HE COBMAMAIOT, MMOATOMY KOHTYpPHI HAOJII01aeMOT0
npeaMeTa Mnojay4yaroTcda pa3saBOCHHBIMU. Ho eciu nimaBHO 1 MCIJICHHO MOBOpPAYMBATH 3CPKAJIO 2 BOKpYT
ocH 3, TO MOXHO JOCTUTHYTh COBMEILIEHUSI 000MX N300pakKeHUI B OJTHO.

I'manst Ha Hamry cxemy, HETPYIOHO 3aMETHTh, YTO 4YeM Oyimke K HaONrofaTeNo HaXoIUTCS
MpeaMET, TeM CuibHee (Ha OOJIBIIWK yroJl) MPHUAETCS OTKJIOHHUTH 3€pKajo 2, 4TOObl COBMECTHUTH 00a
n3zobpaxkeHus. Takum 00pa3oM, yrojl OTKIOHEHMS 3epKayia 2 MOYHO HCIIOJIb30BaTh JUIS ONpPEIEICHUs
paccTosiHUA A0 MpeaMeTa, U €ClU MPUKPENUTh K 3TOMY 3€pKaldy CTpeiKy 4 M MOMECTUTh Y KOHIla ee
COOTBETCTBEHHO CIPaJyHMpPOBAHHYIO LKAy PAacCTOSHHUM 5, TO MOKa3aHUs JalbHOMEpa MOXHO Oyner
MIPOCTO CYUTHIBATH CO LIKAJIBI.

.f'.
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Puc. 18. ITpuHiun ycTpoicTBa U AEUCTBUS ONTUYECKOTO JalbHOMEpa

JlanbHOMEpBI (poTOANIapaTOB MEXaHUYECKU CBSA3aHBI C ONPaBOi 0OOBEKTHBA, IBUKEHHE KOTOPOTO,
COBEPIIAEMOE IPU HABOJKE HAa PE3KOCTh, INEPENAETCS NOJABMKHOMY 3€pKaly, 4€M aBTOMAaTHYECKH
JIOCTUraeTcs HaBojAKa Ha pe3kocTh. CleoBaTeNbHO, NalbHOMEp B (poToammapare CIy>KUT HE CTOJIb KO
JUTSL OTIPEIENIEHUS PACCTOSHAM, CKOJIBKO JUIsl OCYLIECTBJICHUS HABOJAKH HA PE3KOCTD.

[To sTOM NpPUHIMNUATBHOW CXEME MOCTPOCHBI M JEHCTBYIOT BCE ONTHYECKHUE AIbHOMEPBHI,
npuMeHsieMble B ()OTO ammapaTax, HO IO KOHCTPYKIMM OHHM Pa3jM4YHbl: BCTPEYAIOTCA JAIbHOMEPHI C
OTpakarole Npu3Mou, ¢ KIIMHOBBIM KOMIIEHCATOPOM U JPYyTHE.

JlanbHOMEpBI C OTpakaroLeHd MPU3MOM OTIUYAKOTCA TOJIBKO TE€M, YTO BMECTO ITOABHKHOIO
3epKajla B HUX YCTaHOBJICHA MOABW)KHAs OTPa)Karollasl TpeyrojbHas npusMa. CxeMa Takoro JajabHOMepa
IpuBeAeHa Ha puc. 19, a. Tak, B yacTHOCTH, ycTpoeH AanpHOoMep kamep "3opkuit” u "OI1".

Ha puc. 20 npuBenena cxema mexanusMa jgainbHoMepa kamepbl "I /[" u "3opkuii", mo koTopou
MOJKHO TIPOCIEIUTh, KaK ACUCTBYET 3TOT MeXaHU3M. UepBsuyHas ornpaBa oObekTHBa | cBOEil TOpLOBOH
YacThIO YNUPAETCS B KyJIayOK pblyara 2 U IpU CBOEM IEPEMEIICHUU (BBUHYMBAHUHU) OTKIIOHSET 3TOT
peruar. OTKIOHSSCh, pblYar 2 JaBUT CBOMM IIPOTUMBONOJIOXKHBIM KOHIIOM 3 Ha pblyar 4, COeIMHEHHBIN C
ONpaBOM MPHU3MBI 5, U OTKJIOHSIET ATy MPU3MY.

Ilepen nomynpo3payHbIM 3epKanoM 6 UMeETCs paMKa 7 ¢ MaJIEHbKUM KPYTJIbIM OTBEPCTHEM. JTO
OrpaHUYUTEINb Iy4Ka Jy4yell, HAyIHX U3 Ipu3Mbl. be3 Hero copMmelieHne KOHTYpOB JBYX M300pakeHui
ObUTO OBl HEBO3MOXKHO, TaK KaK KOHTYPBI 3TH HE BIIOJIHE OJIMHAKOBBHI.

JIOCTUTHYB COBMEILIEHUS IIPAaBOil 4acTH N300PaKEHMs, Mbl HE CMOTJIM ObI MOJIY4YUTh COBMELICHHS
JIEBOM €ro 4acTd M HAoOOpOT; MOJBb30BaHHUE MPUOOPOM OBLIO OBl CHMIIBHO 3aTpyAHEHO. s TOYHOro
U3MEpEHUs1 HEoOXOAMMO [JOCTUTHYTh COBMEILICHMS LEHTPAJIBHOIO ydacTka Hu3oOpaxeHus. Tak kak
KpaifHue 4acTu n300paskeHus! IIPU ATOM BCE PaBHO HE COBMEIIAIOTCS, LIEI€CO00pa3HO yOpaTh UX U3 MOJIS
3pEeHUs, YTO U JTIOCTUTACTCSl YCTAHOBKON paMKH 7.
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Jlpyroe Ba)kHOE€ 3HAYEHUE STOW PaMKH COCTOMT B TOM" YTO OHa BBIAEISAET B BUJE CBETJIOrO
ydJacTKa TO H300pakeHHe, KOTOpoe JaeT mnpu3dMa Ha (oHe u300pakeHUs, BUIUMOTO CKBO3b
MOJTYTIPO3pavyHOE 3€PKAJIO.
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Puc 19. Paznigabie THITBL JaTEHOMEPOB:
a - C TIPU3MOIf; O U B - C ONITHYECKUM KOMITEHCATOPOM

JlanbHOMEpPBI C KIMHOBBIM KOMIIEHCATOPOM OTJIMYAIOTCS TEM, 4YTO o00a 3epkaja B HUX
HETO/IBIKHBIL, @ OTKJIIOHEHHUE JIydel COBEpIIAeTCs KJIMHOM C IEPEMEHHbBIM YIJIOM MPEIOMIICHUS.

B xamepax "MockBa" yCTaHOBIIEH KIIMHOBOM ONTHYECKU KommeHncatop (puc. 19, 6), cocrosmmii
U3 JABYX CTEKJSIHHBIX KJIMHBEB KPYIJod (OopMbl. DTH KJIMHbBS C MOMOIUIbIO CHEIMAIBLHOIO MEXaHHU3Ma,
CBSI3bIBAIOILIETO KOMIIEHCATOP C OOBEKTUBOM (TOYHEE C €r0 MepeAHEN JTMH3011), IPUBOJATCS BO BpallleHHUE
BOKpYT 00111l 0CH, HO BO B3aUMHO IPOTHUBOIMOJI0KHbBIE CTOPOHBI.

Puc. 20. Cxema mampaOMepa kamep "OO /" u "3opkuit”
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[ToBopaunBasich, KJIMHbS 0O0pa3ylOT TPEXTPaHHYIO MPU3MYy C OOJIBIIMM WM MEHBIIUM YTJIOM
MIPEIOMJICHUSI.

Kamepsr "KueB" cHaOkeHBI ONTUYECKUM ATbHOMEPOM C JIMH30BBIM KOMIIEHCATOPOM, KOTOPBIiA
OTJIMYAETCS OT BBIIICOMHCAHHOTO TEM, YTO COCTOMT HE M3 KJIUHBEB, @ U3 JBYX LUIUHAPUYECKUX JIUH3:
maocko-Beimyksiol 1 (puc. 19, B) u mocko-ornyToi 2. JIluHza 2 HenmoaBwkHa, a jauH3a |
MOBOpPAYMBAETCSI BOKPYT OCH 3, 4eM M JOCTUTAaeTCs W3MEHEHHE BEJIMYMHBI MPEJIOMIISIIONIETO yTia
KOMIIEHCaTopa.

Ha puc. 21 npuBenena cxema MexaHu3ma aajibHomepa kamepsl "Kues".

CBs3b nanbpbHOMEpa C ONpaBoil 00BEKTHBA OCYIIECTBISETCA ciaenytomuM oOpasoM. TpyOa onpass
obbekTHBa 1 cHabOeHa 3y04aToil Hape3KOM, MOCPEICTBOM KOTOPOW BpallleHUE OMpaBbl IPH HABOJIKE HA
PE3KOCTh MepeaaeTcs MecTepHe 2, MMEIOIIEH XBOCTOBHK 3 ¢ yepBIYHON pe3b00ii. Bpaienne XBocTOBUKa
3 mepenaercsa mectepHe .4, COEAUHEHHOW C KyJladykoM S, ynuparommumcs B peryar 5. [log maBieHuem
KyJlauKa pbluar 3TOT OTKJIOHSETCS M CMEIAET CETMEHT 7, @ C HUM M JIMH3Y KJIMHOBOI'O KOMIIEHCATOPA.

Bech 3TOT MexaHW3M NPHUBOAUTCS B JABM)KCHHE IIECTepHEU 8§ mocpeacTBoM 3y04aToro koseca 9,
CJIerKa BBICTYMAIOLIETO M3 KPBIIIKK KOpmyca KaMmepbl. B memsx craOuiabHOCTH JanbHOMEpa B HEM
NMpUMEHEHA IJIMHHAS CTEeKJIsTHHAs npu3Ma 10, CKoleHHas y KOHIIOB 1o YrioM B 45°. PaccTosHue Mex Ty
LEHTPaMH CKOIIEHHBIX MOBEPXHOCTEH ompenenseT 0a3zy nanbHoMmepa. OHa 3HaYMTEIBHO OOJIBIIE, YeM Y
kamep "O®I/1" u "3opkuit", 4TO MOBBIIAET TOYHOCTH MMOKA3aHUI AaIbHOMEPA.
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Puc. 21. Cxema mexaHu3ma JaipHoMepa kameps! "Kues"

CKOILIEHHBI KOHELl MPU3Mbl, PACHOJOKEHHBIA MPOTUB KIMHOBOTO KOMIIEHCATOPA, MOKPHIT
3€pKaJIbHOM amMajabraMod M CIIY>KUT 3€pKaIoM. [[pOTHBOMOJIOAKHBIN, TaKKE CKOIICHHBIN, KOHEI MPU3MBbI
MOKPBIT CBETOJICTUTENBHBIM CIIOEM U CIIYKHUT MOJYIPO3PAUHBIM 3€PKAJIOM.

Jns ycTpaHeHHsI TOJHOTO BHYTPEHHErO0 OTPaXKEHHSl K CKOIICHHOW IIJIOCKOCTH NPHKJIEeHa
TpeyronbHas npusma 11. Jluazel 12 m 13 cocTaBisioT NpsAMOW ONTHYECKUM (TEIECKOMYECKHHN)
BHJIOMCKATEITb.

OrpannunrenbHas paMKa B JajJbHOMEpPE (Ha PUCYHKE OHa HE II0OKa3aHa) MMEET HE KpyIiylo, a
MPSIMOYTOJIBHYIO (hOpMYy.

CymecTByOT AalbHOMEPHI U APYTUX KOHCTPYKIIMM, HO HE3aBHCHMO OT 3TOTO 00Inas KapTHHA,
BUJUMAs B OKYJIsIp mpuOopa, y BceX JaIbHOMEPOB MPUMEPHO OJUHAKOBAs - B MOJI€ 3pEHUs JajJbHOMEpa
BHUJIHO CJBOCHHOE M300pa)XeHHE, MPU KOTOPOM HABOJKA Ha PE3KOCTh HE BepHA. [IpuBOAsSI B NBIKEHUE
0oOBEKTUB amnmnapaTta ¥ HaOlo/1as B OKYJISIp JalbHOMEpPA, JOOMBAIOTCS MOJTHOTO CIHUSAHUS KOHTYPOB JIBYX
1300pakeHMi, YTO COOTBETCTBYET TOUHON HABOJKE HA Pe3 KOCTb.

B nensax oGneryeHus: moip30BaHusl (poToanmapaToM U yCKOPEHHUS MOATOTOBKH €r0 K ChbEMKE BO
MHOTHX COBPEMEHHBIX (poTOammapaTax BUJOUCKATEIb U TaTbHOMEP COBMEIIAIOTCS B OJTHOM I10JIe 3pEHHUS,
YTO MO3BOJISIET (poTorpady, HE OTBOJS IJlaza OT ammapara, IPOU3BOAUTH OJHOBPEMEHHO KaJIpHUpOBaHUE
(hOTOCHUMKOB U HABOJKY Ha Pe3KOCTh. B ammapartax ¢ COBMEIIEHHBIM BUIOUCKATEIEM M J1aJbHOMEPOM
BMECTO JIBYX OT/AEJIbHBIX OKYJISIPOB UMEETCS TOJIBKO OJMH.
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Hakonen, cymecTByroT ¢oTtoamnmapaTsl, BOOOIIE HE HMEIONIMEe HUKAKUX (HOKYCHUPOBOUHBIX
YCTPOUCTB M HE TpeOylolne HABOAKM Ha Pe3KOCTh. JleicTBue Takux (oToamnmaparoB OCHOBAHO Ha
WCIIOJIb30BaHUU TaK HA3bIBAEMOI'0 THNEPPOKAIBLHOTO PACCTOSHUSI.

Ecnu Bocmonb30BaThes anmapaToM ¢ MaTOBBIM CTEKJIOM M, HAIPAaBUB €0 Ha COJIHIIE, IPOU3BECTH
HABOJIKY Ha pe3 KOCTb, TO MOXXHO OOHApYy>KHUTh, YTO PE3KHUM HAa MAaTOBOM CTEKJIC OJHOBPEMEHHO OyJeT
n300pakeHe He TOJbKO OOJAaKOB, HAXOAAIIUXCS B MUJUTMOHBI pa3 OJIMKE COJHIA, HO U yAaJCHHBIX
3CMHLIX TPCAMCETOB, PACIIOJIOKCHHBIX B JCCATKHA pa3 6HI/DK€ OGJIB.KOB.

Paccrosane no Omkaiiimmero k ¢ortoamnmapaTy IpeaMera, n300paxeHne KOTOPOTro TOJydaeTcs
pe3kuM, Ha3piBaeTcs runepPokanbHbIM. [IpUONMKEHHO STO pPACCTOSIHHME PAaBHO CTOKPATHOMY
MIPOM3BE/ICHUIO IMaMEeTpa JAeHCTBYIONIEro OTBEPCTUS 00bEKTHBA Ha (POKycHOE paccTosiHue. bonee TouHO
€r0 MOXKHO OIPEIETUTD 10 opmyIie:

2
gt
k-d

rie H - rumepdokansHoe paccrostaue; f - riaBHOe (OKycHOe paccTossHHe OOBeKTHBa; K -
3HaMeHaTeIb OTHOCUTEIBHOIO OTBEPCTHS, T.€. YACIO Auadparmsl; d - TuamMeTp JUcKa HEPE3KOCTH.

Takum oOpa3om, runepokagbHOE PACCTOSIHUE 3aBUCUT OT BEIMYUHBI TJIABHOTO (HOKYCHOTO
paccTosIHUA, BEJIMYMHBI OTBEPCTHA AUadparMel U AUaMeTpa IUCKa HE PE3KOCTH.

3ameuarenbHass OCOOCHHOCTb TUNEP(HOKAIBHOTO PACCTOSHUS COCTOMT B TOM, 4YTO €CIHU
IIPOM3BECTH HABOJKY Ha MPEAMET, PACIONIOKEHHBIN OT 00BEKTHBA Ha TUNEpHOKATLHOM PACCTOSHUM, TO
HAa MaTOBOM CTEKJIE ammapara OKaXyTcs pe3KMMHU BCE TMpEAMEThl, HAuMHAsi OT TIOJOBUHBI
runepoKaILHOTO PACCTOSHUS U 10 OECKOHEYHOCTH.

Tak, Harpumep, runeppokaaIbHOE paccTosHUE s 00BEKTHBA ¢ (POKYCHBIM pacctosiHreM 10,5 cM
NP OTHOCUTETBLHOM OTBepcTHH 1:3,5 paBHO mpumepHO 30 M. DTO 3HAYUT, 4YTO €ClIM CHOKYCHUPOBATH
00BEKTHUB HA KaKOW-TMOO0 OYEeHb YAaJCHHbIN MpeaMeT (CoHIe, 00aKa), TO MepeIHss rpaHulla TIIyOnHbI
pe3ko M300pakaeMoro MPOCTPAaHCTBA OyAeT HAaXOMWUThCS OT ammapaTta Ha pacctosauu 30 M. MHbBIMU
CJIOBaMH, TIIyOMHA pe3Kko u3o0paxkaeMoro mpoctpaHcTsa oyaer ot 30 M o oc. Ecnu xe chokycupoBaTh
00BEKTUB Ha TUnepPoKaNbHOE PACCTOSIHUE, T.€. HAa MPEIMET, pacloioKEeHHbIM Ha pacctosHuu 30 M, TO
rIyOrHa pe3Ko n300pakaeMoro MpocTpaHcTBa Oyiet oT 15 m 1o oc.

[Tonp3ysich 3TUM SIBICHHEM, MOXXHO JKECTKO YCTAaHOBUTh OOBEKTHB B (poTOammapaTe TakK, YTO
HaBOJKY Ha PE3KOCTb MPOM3BOAUTH He mpuzaercs. Camo coboil pazymeercsi, YyTO TaKUM alnapaToM
MOXHO Oyzaer doTorpadupoBaTh MpeaMEThI, PACIIONOKECHHBIE HE OJIMIKE TMOJOBHHBI TUNEP(OKATHLHOTO
paccTosiHUsA, HO, IOCKOJBbKY 3TO PpAcCTOSHME TEM MEHbIE, 4YeM MeEHbIlIe (OKyCHOE pacCcTOsHHUE
00BEKTHBA, B ammapaTax ¢ KOPOTKO(OKYCHBIMH OOBEKTHBAMM TaKas yCTaHOBKAa OOBEKTHBA BIIOJIHE
nomycrtuma. Ha 3ToM 1 0CHOBaHO M3roToBiIeHUE (DOTOANIAPATOB C MIOCTOSTHHON YCTAaHOBKOM OOBEKTHBA.

JleHTONPOTAXHbIA MEXaHU3M

JIeHTONPOTSKHOE, WM TPAHCHOPTHPYIOUIEe, YCTPOMCTBO MMEETCsl y BCEX IUIEHOYHBIX
¢doroanmapaToB M MpeIHA3HAYECHO ISl TOYHOTO TEPEeMENICHHs IUICHKH Ha OJIWH Kaap TOCIe KaKIOoH
CHEMKH.

B ¢oroanmaparax, paccyuTaHHBIX Ha MPUMEHEHUE KATYIICYHBIX IUICHOK, TPAHCTIOPTUPYIOUIM
YCTPOMCTBOM CIYKHUT KIJIIOY, C MOMOIIBIO KOTOPOTO MPOM3BOAMUTCS BpAalICHHE MPUEMHON KaTyIIKH U
HaMaTbIBaHME Ha Hee pakopia ¢ mieHKod. OJHOBpEeMEHHO 4epe3 HaOroAaTeNbHOe OKHO C KPacHBIM
3alIUTHBIM CBETO(UIBTPOM, PACTIONOKEHHOE B 33a/IHEH CTEHKE KOpITyca KaMephl, BeIeTCsl HaboieHue 3a
TOSIBJICHUEM TOPSAKOBBIX (ITOKaIPOBBIX) HOMEPOB, HAHECEHHBIX HAa 00paTHYIO CTOpOHY pakopzaa. Kirou
CcHaOXXeH yCTPOHCTBOM, KOTOPOE MPEMATCTBYET €r0 BPAIlIEHUIO B OOPATHYIO CTOPOHY U PaCKPy4HBAHUIO
IJIEHKU Ha IPUEMHOMN KaTyIlIKe.

B ¢doroanmapartax, paccuuTaHHBIX Ha MepGHOPUPOBAHHYIO 35-MUJUIUMETPOBYIO KHHOIUICHKY,
TPAHCIIOPTUPOBAHUE IUIEHKU OCYIIECTBISETCS MEXaHM3MOM, CXE€Ma KOTOpOTo MpHBEAEHa Ha puc. 22.
['maBHO# meTanpio STOr0 MexaHu3Ma sIBIsSIeTCs BeAyluil 3y0uarsiii Oapaban 1, y koToporo mar 3yOIos,
pPaBeH pACCTOSHHUIO MEXAy Nep(opalMOHHBIMH OTBEPCTUSMHU IUIEHKH. Y KaKJIOro KOHIa OapabanHa
umeetcs o 8 3yO1oB. [lomHbii 060poT GapabaHa COOTBETCTBYET MEPEMEILIEHHUIO MIICHKU 2 Ha OJIUH KaJIp
C YYETOM IIPOMEXKYTKa MEXKIY KaJpamH.

BriTsaruBas mieHky u3 kacceTsl 3, 6apabaH MoJaeT ee Ha MPUEMHYIO KaTyIIKy KaMepsl 4, KoTopas
(PUKIIMOHHO CBS3aHA C OCBIO 5 M BO BpeMsl ACWCTBUS TPAHCIOPTHPYIOIIETO MEXaHW3Ma BPAIIAETCs C
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HEKOTOPBIM OIEpeKEeHUEM 3yOuaroro OapabaHa. BeiencTBue 3TOro IMJICHKA HATSATHBACTCS M IUIOTHBIMHU
BUTKAMH HaMaThIBA€TCS Ha KaTYIIKY.
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Puc. 22. Cxema TpaHCIOPTUPYIOILIETO MEXaHU3MA

[To okoHyanuu Bceil MieHKU 3yOdaThlii OapabaH ¢ MO MONIBIO CHEIHMATBLHOTO BBIKIIOYATEINS
OTKJIIOYAETCS OT TPAHCIOPTHUPYIOIIETO MEXaHW3Ma U TEPEBOJUTCS HAa XOJOCTOW XOJ, YTO MO3BOJISIET
MepeMoTaTh BCIO TUIEHKY 00paTHO Ha KacCeTy C MOMOIIBIO PYKOSITKU 0OpaTHOM MepeMOoTKH 6.

[IpuBOIOM JICHTONPOTSHDKHOTO MEXaHW3Ma OOBIYHO CIYXKHAT Kpyrias pudieHas TOJOBKa,
npuBoauMMasi Bo BpamieHue. OnHako Ooliee MPOTPECCUBHBIM SIBISIETCS PBIYQXKHBIM TpPHU  BOJ,
TO3BOJISIIOIIMM OJJHUM TOBOPOTOM phluara, T.e. ObICTpee, MPOU3BOIUTH MEPEBOJ] TUICHKH HAa OAUH KaJp,
HE OTPBIBAs TP 3TOM IJ1a3a OT OKYJISIpa BUIOUCKATEIS.

B HEkoTOphIX MOAENAX MPUMEHSIOTCS JIB€ KAacCEThl, U IJICHKA, BBIXOAS M3 TOJAIOIIEH KaCcCEeTHhI,
BXOJUT B MpUEMHYI0. B 3TOM ciydyae oOpaTHON NEpeMOTKH TUICHKH B MOAAIOIIYIO KacceTy: He TpeOyeTcsl.
[IpenmymecTBO TakuX anmapaToB COCTOHMT B TOM, YTO B ClIydae HEOOXOUMOCTH MTPOSIBUTH YacTh KaJAPOB,
HE 10’KHU]IasCh OKOHYAHUS BCEH MIIEHKHU, anmnapat Mocje HECKOIbKUX CheMOK MOKHO OTKPBITh Ha CBETY W,
OTpe3aB IUICHKY, M3BJeYb MpPUEMHYIO KacceTy. [lorepsiB mpu 3ToM 2-3 3aCBEUCHHBIX Kaapa, MOKHO
IPOAOKATH CHEMKY.

Kpome ommcaHHBIX BbIIIE OCHOBHBIX YCTPONCTB U MEXAaHU3MOB, B COBPEMEHHBIX (OTOaImapaTax
MPUMEHSIIOTCSL  pa3NIUYHbIE  JIOTIOJHUTENbHBIE  yCTPOMCTBA, YTOYHSIONIME WM  OOJeryaronme
HCI0JIb30BaHKeE (oToamnmapara.

Hekotopsie goToanmapaTsl cHaOkeHbI (POTOAIEKTPUIECKUMHU SKCIIOHOMETPAMU - TpUOOpaMu IS
OTIPEJICTICHUS BBIACPIKKH.

B HekoTopeix QoroammapaTax, CHaOXKEHHBIX LEHTPATbHBIM 3aTBOPOM, HMMEETCS YCTPOWCTBO,
MOJTYYHMBIIIEE YCIOBHOE HAa3BAaHUE IIKAJbI CBETOBBIX 3HAYEHMIA.

YCTpoHCTBO 3TO MO3BOJISIET CBS3aTh (CUEMUTH) pbluar AuadparMbl ¢ PeryisiTOpOM 3aTBOpA Tak,
YTO MPU U3MEHEHHUH OTBEPCTHS quadparMbl COOTBETCTBEHHO M3MEHSETCS CKOPOCTh JICHCTBUS 3aTBOpa, a
9KCIIO3UIHS, T.€. KOJIMYECTBO OCBEILECHHUS, OCTAETCS TTOCTOSIHHOM.

[Tociie ompeneneHus NMPaBUIBHON BBIISPKKH (U TOH WM WHOW nuadparMbel) U MPU YCIOBHH
MOCTOSIHHOTO OCBEIEHUS! 00BEKTa ChEMKH IIIKalla CBETOBBIX 3HAYEHUI MO3BOJIIET B 3aBUCUMOCTH OT
OOCTOSITENTLCTB ChEMKH MEHSTh JuadparMy WM CKOPOCTh JICHCTBUS 3aTBOpa, HE 3a00TACh 00
IKCIIO3UIINN.

B mro0Ourenbckol TpakTUKE HE BCErJa HCIOIb3YeTCs BECh 3amac IJICHKH, WMEIOIICHCS B
anmapate. YacTh MJICHKH OCTAeTCsl HEUCIIOIb30BaHHOM, U IFOOUTENH YacTO 3a0bIBAIOT YyBCTBUTEIBLHOCTD
U JIpyTU€ XapaKTEPUCTUKU OCTABIIEHCS TUIEHKU. YTOOBI HAMOMHUTH 00 TOM, B HEKOTOPBIX alllaparax
MMEEeTCS HANOMHUHAIIIAA Talauua, MpeCcTaBifomas co00i KPYTriblid MOBOPAYUBAIOLIUIICS TUCK C
yKa3aHHEM COPTOB M YyBCTBUTEJIbHOCTH Pa3IMUHbIX IUIEHOK (puc. 23).

Hudpel u 3HaKM HA HAMOMUHAIOIICH TaOMWIE HWMEIOT CIEIYIONMe 3HA4YeHUs: IUQPHI -
YyBCTBUTEIHHOCTD TUICHKH;, U300pa)K€HUE COJIHIIA - [IBETHASI TUICHKA JUIsl JHEBHOTO CBETA; U300paKeHUE
JIaMIIBI - [IBETHASI IIJICHKA JJI UCKYCCTBEHHOTO CBETA; KPYT C TOYKOM B LIEHTPE - UepHO-Oeas MIeHKa.

Toryac mocne 3apsaku ammapara TaOJIWIy YCTaHABIMBAIOT COOTBETCTBEHHO XapaKTEPUCTHKE
TJICHKH.
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Puc. 23. Hannomunaromas radimna

Knaccudukayuss pomoannapamoe

Nzyuenue ¢dotorpaduueckoil anmapatypbl BbI3BIBAET MOTPEOHOCTh B YCTAHOBJICHHM KaKOU-TO
KJ1accu(UKaLuy, MO3BOJISIIOMIEH MOAPa3IeNUTh BCIO Maccy (hOTOoammaparoB Ha TIPYMIbL, Kaxkias U3
KOTOpBIX OOBenuHsuia Obl psig (oToammaparoB ¢ OOMIMMHU XapaKTePHBIMH MpHU3HAKaMH. Takumu
IIPU3HAKAMH SIBJIAIOTCS: Ha3HA4YEHUE ammnapara, ero ¢Gopmar, BUJI IPUMEHIEMBIX B HEM ()OTOMATEpUaIoB
1 criocod GokycrpoBaHusi 00bEKTHBA (HABOAKH HA PE3KOCTD).

Ilo mepBoMy M3 Ha3BaHHBIX MPU3HAKOB (oTOANIApaThl NOAPA3ACIAIOTCS HA aNnapaTbl 0011ero
Ha3HAYeHUsl, TpeIHA3HAUYECHHBIC JJIs LIMPOKOr0 Kpyra OOBIYHBIX (OTOrpaduyecKkux CbEeMOK, U
annaparsbl CelMaJIbLHOro Ha3HaYeHUusi. OCHOBHYIO Maccy BBIIYCKaeMbIX (pOTOAnmapaToB COCTABISAIOT
anmaparbl o0miero HaszHaueHus. K yucny anmaparoB CHEHMANIbHOTO HAa3HAYEHHS OTHOCSTCS TOJIBKO
MIaHOPAMHBIE U CTEPEOCKONUYECKHE alapaThl.

Ilon ¢opMaToM wHMEIOTCS B BHIY pa3Mepbl IOJyYaeMbIX HEraTHBOB. [l JIOOMTENBCKUX
(doTroannapatoB MPUHATHl CIEAYIOIIME MEXIyHApOJIHbIe CTaHAapTHblE (Qopmarbl (OTO AamnmapaTos:
2,4x2,4; 24x2,6; 4,5x6; 6x6; 6x9 u 6,5x9 cm. Kpome TOro, B MNpaKkTUKy BXOJAST HEKOTOpbIE
npoMexxyTounsie popmartsl (2,4x3,2 cM u apyrue), a Takke Gopmater 10x14 u 14x21 mm.

@otoanmapatel  ¢opmara 10x14 wu 14x21 MM Ha3bIBAlOTCS MHUHMATIOPHBIMH, WIH
MukpodopmatHeiMu.  Anmapatel  ¢opmara oT 2,4x2,4 g0 2,4x3,6 CM TMOIYyYMSId  Ha3BaHHUE
MasnogopMaTHbIX. Anmapatsl popmara ot 4,5x6 cM 1 60JIblIIe HA3bIBAIOTCS KPYNHO(OPMATHBIMH.

Ilo Bugy mpumMeHsieMbIx (oTOMaTepuasioB (oToanmnapaTsl NOAPA3IEIAIOTCS Ha MIACTUHOYHBIE U
IIJICHOYHBIE.

[lonasnsroniee GOIBIIMHCTBO COBPEMEHHBIX (DOTOANNAPATOB COCTABISAIOT IJICHOYHBIE allaparshl.
B sr0if rpynmne BcTpedaroTcss KpynmHOpOpPMAaTHBIE, WIKM ITUPOKOIJICHOUHBIE, anmnapaTsl (6x6 u 6x9 cm),
paccuuTaHHBIC HAa IPUMEHEHNE KaTyIIeYHON TUICHKU IHUPUHON 6 cM; manodopmatHbie (24x24; 24x36 u
24x32 ™M) ana  nepdOpHUpOBaHHOM  35-MHIUIMMETPOBOW KHHOIUIGHKM M MUHHATIOPHBIC, WIH
mukpodopmatueie (10x14 u 14x21 mwm), mng y3koil, 16-MUIMMETpOBOH, TepdOpPUPOBAHHON WU
Henep(hOpUPOBAaHHON KMHOIUICHKH.

Ilo mnpumeHsemolf cucTeMe HABOJKM Ha pPe3KOCTh (oToammnaparsl MOAPA3IENAIOTC Ha
JaTbHOMEpPHBIE, 3epKalbHbIe, anmnapaTshl ¢ HABOJKOW IO IIKaje PAacCTOSHWNA M ammapaTbl ¢ TMOCTOSHHOU
HaBOJKOM,

JlaJIbHOMEpPHBIMM HAa3bIBAIOTCS (OTOANMapaThl, B KOTOPHIX (POKYCHPOBAHHE H300pakeHUs
OCYILECTBIIAETCS C MIOMOLIbIO ONTHYECKOrO aIbHOMEPA, BCTPOEHHOI'O B KOPITyC KaMepbl U MEXaHUUYECKU
CBSI3aHHOT'O C OIPaBOil OOBEKTHBA.

3epKkajJbHBIMHM Ha3bIBalOTCA (poToanmmapaTsl 0COO0H KOHCTPYKLHHU, B KOTOPBIX (POKYCHpOBaHHE
n300pakeHMs] OCYIIECTBISETCS BU3YalIbHO 10 MAaTOBOMY CTEKIIy C IO MOIIbIO ONTHYECKOTO 3epKaia,
PacIoyIoKEHHOI0 BHYTPH ammapara.

Anmapartbl ¢ HABOJAKOI MO IIKaJie PAaCCTOAHUI HE MMEIOT HUKAKUX MHBIX (POKYCHPOBOUYHBIX
YCTPOUCTB, KPOME IIKAJIbI pACCTOSTHUN, OOBIYHO HAHECEHHOW Ha OTIPaBy OOBEKTHBA.

Anmapatbl ¢ TOCTOSIHHOH HAaBOJKOW BOOOIIe HE HMEIOT (POKYCHPOBOYHOTO YCTpPOWCTBA,
O00BEKTHUB B HUX HETOABHIKEH.
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NMnactnHo4Hble cpoToannaparobl

[MnactuHOUHBIE (oToammapaThl MpeIHAa3HAUYECHBI B OCHOBHOM JJIsi ChEMKH Ha IJIacTHHKaX. Kak
MpaBWJIO, BCE IJIACTMHOYHBIE (DoToanmaparsl CHAa0XKEHbI MATOBBIM CTEKJIOM U IO3BOJISIOT, TaKUM
00pa3oMm, MPOU3BOIUTH HABOJKY Ha PE3KOCTh BU3YaJIbHO,

Jnst poromrobuTeneit maacTuHOUHBIE (OTOKAMEPhl MPEACTABISIOT TOT HHTEPEC, 4YTO JAIOT
BO3MOXXHOCTh 00pabarbiBaTh (TPOSBIATH, (PUKCHPOBATH) KAKAYI JKCIOHUPOBAHHYIO TUIACTHHKY
OTJIENTbHO W BeCTH HAOIO/IeHHe 3a Tpoleccamu oOpaboTku. Ha mepBbhIX mopax pabOThI 3TO HMEET
yuebHo-npakTHuéckoe 3HaueHue. Kamepsr ¢popmara 6,5x9 u 9x12 cm npuroausl 11 GoTOMOOUTENCH, a
KaMmepbl Oombiiero (opmara mnpegHa3HAYeHbl TJIaBHBIM OO0pa3oM Ui ChEMKH IOPTPETOB M TPYIII.
Kamepsl, umeronue 1BoitHOE pacTsbKeHUE MeXa, YIOOHBI 1S penpoayKIIMOHHBIX PadoT.

Bce muactuHouHBIe poToammapaTel cHaOXkarTCs kKacceTamu. OT MX KOJMYECTBA 3aBUCHT YHCIIO
CHUMKOB, KOTOPOE€ MOYKHO MTPOU3BECTH 0€3 Mepe3apsIKu.

OO0muii HeTOCTATOK TUTACTUHOYHBIX KaMep - CPaBHUTENbHAS MX TPOMO3JKOCTh M OOJBIION Bec
¢dotomnactunok. Kpome Toro kamepsl 31u TpeOyroT Oojiee IIUTENHHON MOJ TOTOBKH K CHEMKE, YeM
IJICHOYHBIC.

3a mocnegHuEe TOABI IUTACTHHOYHBIE (OToammapaThl MOYTH TOJHOCTBIO BBITECHEHBI U3
JTIOOWTENLCKON TIPAKTHKU Oojiee yMOOHBIMH ITUICHOYHBIMH Kamepamu. [lodToMy MaccoBoe UX
MIPOM3BOJICTBO CTaJIO HellenecooOpa3HbIM. Takue anmapatsl nmoja HazBanueMm "®OK-1.3x18" u "OK-18x24"
BBIITYCKAIOTCS TJIAaBHBIM 00pa30oM JIJIsi IOPTPETHBIX (OTOATEIIbE.

NMneHo4Hble hoToannaparbl

Panplie muieHOYHbIE ammaparthl, JIMIIEHHbIE MAaTOBOTO CTEKJa M HE JOMYCKaBIIWE BHU3YaJbHOM
HABOJKM Ha PE3KOCTb, HE MOIJHM KOHKYPHUPOBaTh C IIACTUHOYHBIMH M TOSTOMY HE OBUIM HIMPOKO
pacnpocTtpaneHbl. C BBEJI€HHEM B MPAKTHUKY CONPSDKEHHBIX ONTUYECKUX JATbHOMEPOB IJICHOYHBIE
KaMepbl IMOIY4YHUIIH ITMPOKOE PacCIpOCTPaHEHHE.

Kak yxe ObUIO CcKa3aHO, IUIGHOYHBIE (oToamnmapaTsl OBIBAIOT  KPYMHO(DOPMATHBIMHU
(ILIMPOKOIJICHOYHBIMH), Majo (OPMATHBIMA M MUHHUATIOPHBIMU. KaXkablii M3 3THX TUIOB amnmapaTtoB
o0JasaeT CBOMMHM MPEUMYIIECTBAMHU H UMEET CBOM HEJJOCTATKH.

Kpynnogopmatubie ¢oroannaparsl. OrpoMHOE€  NPEUMYIIECTBO  KPYMHO(OPMAaTHBIX
IUICHOYHBIX (POTOANMApaTOB COCTOUT B TOM, YTO OHHU JIONMYCKAIOT NEepe3apsaKy Ha CBETY, IpUYeM He
TpeOyroT nmpuMeHeHus kacceT. Ilocieqnue 3aMeHseT ocobasi ynakoBKa KaTyUIEYHOW IUICHKH, OIMCaHUE
KOTOpoi mpuBeieHo Aanblie. Kpome Toro, (oTorsieHka BO MHOTO pa3 JIETYe CTEKJISHHBIX IUIACTUHOK U
3aHMMAaeT 3HAaYUTEIbHO MEHbIIe MecTa. Tak, 3amac IUIacTHHOK (opmaTta 6X9 cM Ha 8 CHUMKOB BECHT C
kacceraMu 650 T, B TO BpeMs KaK KaTyIlIKa IJIEHKA Ha TO K€ KOJMYECTBO CHHUMKOB TOro ke (opmara,
BKJIIOYAsl yIIaKOBKY, BECUT 35 T.

Jlnst HaBOJKM Ha PE3KOCTh Oojiee MPOCThIe ammaparbhl CHAOXKEHBI MIKAJIOW pacCTOSHUN, Ooree
COBEPILEHHBIE - ONITUYECKUM JTaJTbHOMEPOM.

3aTBOpPHI y TaKUX anmapaTroB B OOJIBIIMHCTBE CIy4yaeB LEHTpajIbHbIe, BUJOUCKATENHN - Pa3IMUHbIX
KoHCTpykuuid. Haubonee pacnpocrpaneHHble (popMaThl MJICHOYHBIX almapaToB 6x6 u 6x9 cM, npuyem c
MOMOIIbI0 HEOONBIINX JOMOJIHUTEIbHBIX YCTPOMCTB ammapaTel ¢opmata 6Xx9 cM MOryT OBITh
WCTIOJIBb30BAaHbl JJISl MOJIy4YeHUs] CHUMKOB 6x6 u 4,5x6 cm. KpynHodopmarHble ammapaTsl HE HMEIOT
JBOMHOTO PACTSHKEHUS U Ul PENPOAYKIMOHHBIX pabOT MOYTH HE MPUTOIHBL. 3a PEIKUM HCKIIOYEHUEM
9TH anmapaThl He JOMYCKal0T IPUMEHEHHSI CMEHHBIX O0ObEKTHBOB.

Manodgopmatusie  ¢goroanmaparbl. Jlo 20-x romoB Hamiero CToJeTHs  Haumbosee
pacnpocTpaHeHHBIMH cpeau (oTomroduTeneit Obimn ammapaTel gopmara 9x12; 6,5x9 u 6x9 cwm,
MJIACTUHOYHBIE U TUICHOYHBIC, @ HAUMEHBIIIETO hopMaTta B T€ To/1bl ObLIH anmapatsl 4,5x6 u 4x6,5 cMm.

CrpemiieHre K YMEHBIICHHIO Ta0apuTOB U Beca (hoToammapara KpacHOW 4epToil MPOXOAUT yepes
BCIO 00Jiee YeM CTOJIETHIOI HCTOpHUIo (pororpadmu M Bcerga AMKTOBAIOCh HEOOXOIUMOCTBIO CIENaTh
¢doroanmapar 6osee KOMIAKTHBIM, JIETKUM W HeoOpeMeHHTeNbHbIM. [IpenMyiecTBa Takoro ammapara
HACTOJIbKO OYEBUIHBI, UTO HE TPEOYIOT MOSC HEHUIA.

OnHaKo YHMCTO MEXaHMYECKOe YMEHbIIeHHEe ¢opmara ammapaTa MOCTOSHHO HATaJKUBAJIOCh Ha
PSI CephE3HBIX MPENATCTBUM.

[IpakTuyeckast EHHOCTh MaJleHbKUX (POTOCHUMKOB BeChbMa HEBEJIMKA. Takue CHUMKU TpeOyroT
yBenuueHus. [Ipu 3TOM 3HAUMTENBHO CUJIbHEE BBISABISIIOTCS BCE METbYalIline TEXHUYECKHE Ne(eKThI
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HEeraTuBa: TOYKHU, ISTHA, MEJIKHE LApanuHbl U T. J., BO3PACTalOT M CTaHOBSITCS OoJjiee 3aMETHBIMHU
3€pHHUCTOCTb U HEPE3KOCTh U300paKEHHUS.

Bce 3T HETOCTAaTKU CTAaHOBSITCS TEM 3aMeTHee Ha OTIeYaTKe, YeM OOJbIIe CTeNEeHb YBEITHUCHHS.
IToaTOoMy BCsikoe yMeHblIeHHe opmara annapara Bcerja ObljIo CBSI3aHO ¢ HEOOXOJUMOCTbIO TOBBILIEHUS
TEXHUYECKHUX KayeCTB HEraTHBa, YCOBEPIICHCTBOBAHMS METO/a €ro 0OpabOTKH, a TJIaBHOE - MOBBILICHUS
KayecTBa 00BEKTHBOB M TOUHOCTH M3TOTOBJIEHUS (POTOAINIAPATOB.

Tepmun "manopopmarueie" B QoTtorpaduu cpaBHUTENbHO HOBBIA. OH CBSI3aH C BBEJCHHUEM B
(dboTtorpaduueckyro MPaKTHUKy HOPMAIbHOW 35-MUTMMETPOBOM mepPOpUpOBaHHOW KHHOILJICHKH.
HlupuHa 3TOM MICHKH NpeAonpeenseT TOT MaKCUMaJbHbBIH (opMaT HEraTUBOB, KAKOW MOXKHO Ha HEH
nonyuuTh. I[lepdopanusi MIeHKH OTHUMAET ¢ KaXIOro €€ Kpas IMOJIOCKY IMUPUHOW 5,5 MM, a BCEro C
oboux kpaeB - 11 mm. Takum 00pa3oM, ocTaBIasiCs oJIe3Has! IIMPUHA TUIEHKU COCTABIISIET BCETO JIMIIb
24 MM.

[Ipu Takoil mupHHE IUIEHKN PallMOHAIBHO NOCTPOCHHBIM Ha Hell HauOOBIINI IPSIMOYTOJIBHUK, B
KOTOPOM OBbUIO OBl COOJIIOJICHO TaK Ha3bIBAEMOE TPABHIIO 30JI0TOTO CeYeHUs (OTHOIIEHUE CTOPOH
npubnusurensHo 2:3), paBeH 24x36 MM. DTO M e€cTh MakKCHUMaJbHBIH (OpMar HEraTMBOB, KOTOPBIN
MO’KHO MOJIyYHUTh € TIOMOIIbI0 MaJTO()OpMaTHBIX KaMep.

Ilepexon x ¢opmary 24x36 MM SIBUJICS 3HAYUTEIBHBIM COOBITHEM B HMCTOpHH (oTorpadumu,
MOJIOKUBIIMM Hayajio 3moxe mManodopmarHbix kaMep. Iloutn Bce manoopmarHble KamMephl SBISIOTCA
npubopamMH BBICOKOTO Kilacca TOYHOCTH. J[oCTaToyHO yka3aTb XOTA Obl Ha TO, YTO NMPH IOCTUPOBAHUU
(monronke) oOBEKTHBOB K ATUM KaMepaM JIONMYCKH Ha BETWYUHY (POKYCHOTO PACCTOSHUS OOBEKTHBOB M
riyOuHY KaMepbl 10 TEXHUYECKUM ycloBHsIM He mpeBbimaoT 0,02 mm. C He MeHbIIEH TOYHOCTBIO IpU
MOMOIIM KOHTPOJIBbHO-U3MEPHUTEIbHBIX MPUOOPOB IOCTHUPYIOTCS W BCE NMPOYME AETaIM U MEXaHU3MbI
ManopopMaTHBIX Kamep.

MasnodopmarHble KaMepbl OTIMYAIOTCS OT BCEX JPYIHX alllapaToB M TEM, YTO OHU 3HAUYUTEIILHO
00J1ee MHOTO3apsIIHBIL.

Kaccera mo6oit masiohopmaTHOM KamMepbl BMEIIAET OT PE30K IJICHKH JUTMHOU 1,6 M, HA KOTOpOM
ymenaercs 36 CHUMKOB opmara 24x36 mm.

Cy1ecTBeHHass KOHCTPYKTHBHAsE OCOOEHHOCTh Majo(OpMaTHBIX KaMep 3aKII0YaeTcsl TaKXKe U B
TOM, YTO IO UCIIOJIb30BAHUM BCETO 3aIlaca IUIEHKHU NOCIEAHSSI IIEpeMaThIBacTCs U3 NOJAOLIEN KacCeThl B
MIPUEMHYIO JINOO 0OpaTHO B MOJAIOLIYIO0 KAacCeTy, MOC]Ee YEero ammnapar MOKHO OTKPBITh M MPOU3BECTU
nepe3apsiIKy Ha CBETY.

Iloutn Bo Bcex ManoopMaTHBIX Kamepax JICHTONPOTSDKHBI MEXaHW3M CBSA3aH C MEXaHU3MOM
3aTBOpa amnmnapara Tak, 4To Ipy NEPEBOJE MNIEHKU Ha OJUH KaJp OJHOBPEMEHHO 3aBOJAMUTCS 3aTBOP.

Takast cuctema ynoOHa He TOJIBKO T€M, YTO OHA OOBEIUHSET JBE Onepauuu (MepeBoj MICHKH U
3aBOJIKY 3aTBOpa) B OJHY, HO TJIaBHBIM OOpa3oM TEM, YTO OHA OJHOBPEMEHHO CIYXUT OJIOKUPOBKOM,
UCKJIFOYAIOUIEH Cilydan ABYKPaTHOM ChEMKH Ha OJJHOM M TOM € y4acTKe IUICHKH.

JIeHTOnPOTSKHBIA MEXAHNU3M KaMepbl, KPOME TOT0, MEXaHUYECKH CBSI3aH CO CUETYMKOM KaJpoB,
aBTOMATMYECKH OTMEYAIOLUIMM YHUCJIO CJIEJaHHBIX CHHUMKOB, a CJEIOBAaTEIbHO, M YHCIO KaJpoB,
HMMEIOLIUXCS B 3amace.

Bce manodopmarHblie kamepbl CHaOKeHbI OBICTPOJEHCTBYIOIIMMU 3aTBOPAMHU, CKOPOCTh I€HCTBUS
KOTOPBIX y OT JeNIbHBIX anmnapaToB gocturaet 1/1250 cek.

IlepeuricieHHblE KOHCTPYKTUBHBIE OCOOCHHOCTH SIBIISIIOTCS OOIMMH AJIs BCEX Majo(OpMaTHBIX
Kamep. Pasznmuunble MoOnenM 3THX Kamep CHAOXKEHBI elle LENbIM PSAIOM pPa3IUYHBIX YCTPOHCTB W
IIPUCIIOCOOIEHUI: aBTOCIYCKAMU, CHHXPOKOHTaKTaMHM, SKCIIOHOMETPaMH U Jp.

B HekoTopbIx Moenax Mano(opMaTHBIX KaMep Mo JalbHOMEpa U BUIOUCKATENsl COBMEIICHBI B
OJTHOM OKHE, 4YTO I03BOJIAET IIPOM3BOJAUTH HABOJKY Ha PE3KOCTh U KaJpUPOBAHHE OAHOBPEMEHHO.
Heckonbko MHBIM TEXHHYECKUM IMPUEMOM TaKOM K€ pPe3yJbTaT JOCTUTHYT M B 3€pKaJbHBIX Mallo
(hopmaTHBIX Kamepax.

BonpmuHCcTBO ManopopMaTHbIX Kamep JIOMYyCKaeT CMEHy OOBEKTHBOB, UYTO NPUIAET MM
3HAYUTENNbHYIO0 YHUBEPCAIBHOCTb M MO3BOJIAET MPOU3BOAUTh CHEMKY B CaMOW pa3iMYHONW OOCTaHOBKE.
Hakonen, ¢ moMoupi0 HEKOTOPBIX JIOTMOJHUTENIBHBIX MPUCIIOCOOICHUNH Mano(OopMaTHBIMU KaMepaMmu
MO’KHO NPOU3BOAUTE PENPOAYLUPOBAHHUE, ChEMKY MENKHX JeTajel B HaTypaJlbHYI0 BEJIMUMHY, MAKPO- U
MHUKPOCHEMKY.

TakoBbI KOHCTPYKTHBHBIE 0COOCHHOCTH Mallo(hOpMaTHBIX KaMep.

37



doTtomrobuTenp, BIepBbie Oepymuid B pyKH MaIOQOPMATHYIO KaMepy, OJHKEH TTOMHHUTb, YTO OH
HMEET JIeJI0 C BECbMa TOYHO JEHCTBYIOLIMM MPHUOOPOM, CIIOCOOHBIM J1aTh OTJIMYHBIE. PE3YJIbTATHI TOJIBKO
MIPU YCIIOBUU NPABMIIBHOTO U YMEJIOTO €r0 MPUMEHEHHUS.

Munuatopasie ¢oroannaparbl. C yCOBEpIIEHCTBOBAHUEM TEXHHKH HM3TOTOBJIECHUS TOYHBIX
ONTUYECKUX NpUOOpPOB, B TOM uyHucie (OTO- W KHHOAMIAPATOB, IIHPOKOE PA3BUTHE IOJIYUUIIO
KHHOJIIOOMUTEIbCKOE ABIKeHHE. [osBrIIach Takke BO3MOKHOCTh U3TOTOBJICHUS U BECbMa HEOOJIBIINX 110
¢dopmary ¢oroanmnapaToB, HOTYUUBIINX HA3BaHUE MUHUATIOPHBIX, WIK MUKPO(POPMATHBIX.

Munuatiopasle  (poToanmapaTbl OTIMYAIOTCA HCKIIOYM TEIbHOM IMOPTAaTMBHOCTBIO, OYEHb
HeOonpmMMH rabaputaMu M BecoM, Ammaparsl CBOOOJHO YMEIIAIOTCS B KapMaHE WIM HEOOJIbIION
JaMcKoi cyMmouke. @opmat ux MeHblie yeM 24x36 M.

MunuaTIOpHbIe (oToanmapaTsl CHAOXKEHBI CHEIMAIbHBIMM KacCeTaMH M paccuuTaHbl Ha 16-
MUWJUTUMETPOBYIO KHHO TUICHKY (Tep(opupoBaHHYO WM Heep(pOpupoBaHHYIO).

BcnencTBue oueHb MajblX pa3MepOB HEraTUBOB, TPEOYIOUIMX 3HAUYUTEIBHOTO YBEIHUYEHHS IPH
NevyaTaHuM, CHMMKH, IOJY4YEHHblE MHUHHMATIOPHBIMH (poTOanmmapaTamMy, HE OTIMYAIOTCS BBICOKMMHU
TEXHUYECKUMHU KadeCTBaMHU. TEXHHYECKH YJOBJICTBOPUTEIbHBIC OTHEYATKH OOBIYHO TOIYYaIOTCS
pasmepoM He Oosee dyem 6x9 cm. MuHmaTiOpHBIE (PoTOammapaTsl 3aJyMaHbl KaK CBOCOOpa3HbIE
¢dorozanucHble KHIKKUA. Kpyr mpuMeHeHHs UX OrpaHUYeH ChEMKAaMHU IJIaBHBIM 00pa3oM Ha OTKPHITOM
BO3/yX€.

IToxa onpenenunuck 1Ba popmara MUHHATIOPHBIX (oTo kamep: 10x14 u 14x21 mm.

3epKarnbHble maTepbl

Henoctatok OOBIYHBIX IJICHOYHBIX (HOTOANMIIAPaTOB COCTOUT B TOM, YTO OHHM B CHJIy CBOEH
KOHCTPYKIIMM HE TO3BOJSIOT BHJETh H300pakeHHe, JaBaeMoe OOBEKTHBOM B IUIOCKOCTU IJICHKH.
KanpupoBanme CHMMKa B TakuX ammaparax OCYIIECTBISETCS BHIOMCKATEISIMU, HO, KaK yKe OBLIO
CKa3aHo, TPaHUIlbl KaJapa, HaOIrogaeMble B BUAOWCKATENe, HE BIIOJIHE COBMAJAIOT C FPaHULIAMU Kajpa,
MoJly4aeMbIMU Ha IuieHke. Kpome Toro, B kamepax, HE MMEIOUIMX JaJIbHOMEPOB, 3aTpyJHEHA TOYHAas
HABOJKA Ha PE3KOCTh. YCTaHaBIMBas OOBEKTHB ammapara MO IIKale pPacCTOSHUM, (OTON0OUTEND
HUKOTI'/1a He ObIBAaeT YBEPEH B TOM, UTO YCTAaHOBKA 3Ta C/eJIaHa TOYHO.

B sTom cmpbicie miacTHUHOYHBIE (oToamnmapaTsl 00JIaAal0T HEKOTOPHIM MPEUMYIIECTBOM IEpe
TUIeHOYHBIMU. Ecnu He Bcerga, To BO MHOTHX Ciydasx (OTONOOUTENTh MOXET TOYHO IPOHM3BECTH
HABOJIKY Ha PEe3KOCTh, MOIB3YSACh MATOBBIM CTeKIOM. Ho n300paxeHre Ha MaTOBOM CTEKIIE MOy YaeTcs
MIEPEBEPHYTHIM, UTO KpailHE 3aTpyIHSAET OCTPOEHUE Kapa.

Bce aTu Hey00CcTBa M HETOCTATKU YCTPAHEHBI B TaK Ha3bIBAEMbIX 3€pPKaJIbHBIX KaMepax, IepBbIe
MOJIENIU KOTOPBIX MOSBUIIUCH €Il B Hadyasie Hamiero croyerus. Ceifuac 3epKajibHble KaMepbl BCTPEYatoTCst
B JI000W M3 TEpedyHCIEHHBIX BhIIIE Tpynn (oToanmaparoB, T.€. MOTYT OBITh IUIACTUHOYHBIMH,
MJICHOYHBIMU U pa3HoTo (hopmara.

3epkanbHble KaMepbl OBIBAIOT TpeX THIOB: OOBIYHOTO THUMA C OJHUM OOBEKTHBOM, C
000paunBaroOUIel ONTHUYECKON CUCTEMOM U IBYXOObEKTHUBHBIE.

KoHCTpyKkTHBHOE OTIMYHE 3€pKaNbHBIX KaMep OOBIYHOTO THIA COCTOUT B TOM, YTO BHYTpPH
kamepsl (puc. 24, a) mox yriioM 45° K ONTUYECKOW OCH OOBEKTHBA YCTAHOBJICHO 3€PKaj0 C HAPYKHBIM
amanbramupoBanueM. Jlyuu cBera, mpoiinsg yepe3 0ObEKTHB, OTPAXKAIOTCS 3€pKajJIOM Ha MAaTOBOE CTEKIIO,
PacHojiO)KEHHOE TOPU30HTAIBHO B BEPXHEM CTEHKE KaMepbl, M CTPOST Ha HEM H300pakeHue
¢doTorpadupyembx 00bEKTOB, KOTOPOE MOKHO HAOMIOAATh, TS/ HA MATOBOE CTEKIIO CBEPXY.

JUig ynydiieHus BUIUMOCTH 3TOrO HM300pa)KeHHsI BOKPYTI MaTOBOIO CTEKJa YCTpauBaeTcs
CKJIa/IHasl CBETO3AIIMTHAS 1aXTa, 3aCIOHSIONIas MATOBOE CTEKJIO OT TOCTOPOHHETO CBETA.

Jlia yBenuueHus: uzoOpakeHus U 0osiee TOYHOW HABOJKHM Ha PE3KOCTh HAJ] MATOBBIM CTEKJIOM
OOBIYHO CTAaBHUTCS YBENWYMBAIOIIAs JMH3a. B camoil maxTe 4acTo ycTaHaBIUBAETCS AOIMOJIHUTEIbHAS
JyTa, yBeJIMYMBarouiasi IEHTPaJIbHYIO 4acTh U300paKeHUsI.

C moMoIuIpI0 CHEIUAIBHOTO YCTPOWCTBA, KHHEMATHYECKH CBS3bIBAIOIIETO MEXAaHU3M 3aTBOpa C
3€pKajioM, IIOCIEAHEE B MOMEHT CHEMKHU TMOJ JCHCTBHEM IMPYKUHBI IOBOPAYMBAETCS BOKPYT
TOPU30HTANILHOM OCH M, MOAHUMAsCh BBEpX, IUIOTHO 3aKpbIBaeT COOOH paMKy MaTOBOTO CTEKIa,
OTKpbIBasi OJHOBPEMEHHO [JOCTyH JiyyaM CBeTa K 3aJHEHd CTEHKE KaMepbl, IJIe€ PpacIoJIOKeH
CBETOUYYBCTBUTEIbHBII MaTepHall.
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Puc. 24. Cxema ycTpoiCTBa 3epKaIbHBIX KaMep pa3InyHOT0 THIIA!
a - 00BIYHOTO THIIA; O - TBYXOOBEKTHBHOM; B - ¢ 000paYMBAIOIICH ONTHYECKON CUCTEMOI;
1 - paGounii 0ObEKTHB; 2- BU3HUPHBIA 00BEKTHB; 3 - 3epKalio; 4 - MaTOBOE CTEKIIO;
5 - obopaumBaroLias KpblieoOpas3Has MeHTanpu3ma; 6 — CBeTOUyBCTBUTEIBHBII MaTepHall.

HampaBuB 00BEKTUB KaMepbl Ha OOBEKT ChEMKU U TJISAS CBEPXY, MOXKHO BHJIETh Ha MaTOBOM
CTEKJE€ H300pakeHHe OOBEKTa HE B IMEPEBEPHYTOM BHJE, KaK B OOBIKHOBEHHBIX IJJACTMHOYHBIX
¢doToanmaparax, a B MNPAMOM, YTO OOJEryaeT MpOIeCC HABOAKM HAa PE3KOCTh U pEUICHHE KOM
MO3UIMOHHBIX 3a1a4. KpoMe Toro, BO BpeMs BU3UPOBaHUSI OTCYTCTBYET MapaNIAKTUYECKOE CMEIEHUE,
CBOMCTBEHHOE OOBIYHBIM BHJIOMCKATEISAM, YTO TIO3BOJISICT MOBBICUTh TOYHOCTH KaJAPUPOBAHUS.

[IpenmyiiecTBOM 3€pKalbHBIX KaMep OOBIYHOTO THIA SIBISETCS TaKKE€ BO3MOXKHOCTh BECTH
HalumoieHne 3a n300paxeHneM pororpagupyemMbIxX MPeIMETOB HEMTOCPEACTBEH HO 10 MOMEHTA ChbEMKH.

BwMmecTte ¢ TeM 3epKanbHBIM KaMepaM OOBIYHOTO THITA CBOWCTBEHEH U P HEAOCTATKOB!

1) uzoOpakeHue, HaOIOIaeMOe B Kamepe, XOTS M HE IMEePEeBEPHYTO CBEPXY BHU3, HO 3€pKAIbHO
oOpallleHO ciieBa HalpaBo, YTO CO3JaeT TPYAHOCTU IPU ChEMKE ABMKYIINXCS O0BEKTOB;

2) muadparMupoBaHHE OOBEKTHBA CHUXKAET SPKOCTh H300pakeHHs HA MAaTOBOM CTEKJIE U
3aTpyIHSAET BUBUPOBAHUE B MOMEHT ChEMKH;

3) B cuily HEOOXOAMMOCTH BECTHM HaONIOJIEHHE 3a U300paKeHHEM CBEpXy KaMepy MpUXOTUTCS
Jep’KaTh Ha YPOBHE IoOfAca, T.€. MPOU3BOJUTH CHEMKY C HHU3KOM TOYKH, YTO OTPHULATEIHHO
CKa3bIBAETCs HA NIEepe/iaue NePCIEKTUBBI.

JIByX0OBEKTHUBHBIE 3€pKaJbHbIE KaMepbl (puc. 24, 6) OTIMYAIOTCS HAJIWYUEM JIBYX CHUHXPOHHO
JNEHCTBYIOIMNX O0BEKTUBOB, PACTIONOKEHHBIX OJUH HAaJ APYTUM, U3 KOUX OJUH (HIDKHUN) MpelHa3HauYeH
JUIsl ChEMKH, a JApyrod (BepXHH) - IJisi BU3UPOBAHUS W HABOJKH Ha PE3KOCTh. BU3MPHBIM O00BEKTUB
0ObIUHO 0OOJiee CBETOCHUIIBHBINM, 4Ye€M CBHEMOYHBIM, M He AuadparMUpyeTcs, YTO JAeNaeT MPOLECCH
BU3MPOBAHMS, KAJAPUPOBAaHHWS W HABOJIKA HAa PE3KOCTh HE3aBUCUMBI MH OT JuaparMUpOBaHUS
ChEMOYHOTO0 OOBEKTHUBA M CYIIECTBEHHO OOJerdaer 3TH NPOIECCHhl. 3epKalo B TaKUX ammaparax
HETIOZIBIKHO, YTO MO3BOJISIET BECTH HAOM0IeHHE 3a (poTorpadupyeMbiMu 0OHEKTaAMU 1 B MOMEHT CaMOM

Takum 00pa3oM, B JBYXOOBEKTHBHBIX 3€pKalbHBIX KaMepax yCTpaHEH BTOPOMl M3 yKa3aHHBIX
BBIIII€ HEJJOCTATKOB OOBIYHBIX 3€pPKAJIbHBIX KaMep, OJJTHAKO HE YCTPAHEHBI BCE OCTAJIbHBIE.
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Henoctatkom 1BYyXOOBEKTUBHBIX 3€pKAJIBHBIX KaMmep SIBISIETCS TAaK)Ke HEKOTOPOE HECOBIAJICHHE
MEXIy KaJpoM, MOJTy4aeMbIM Ha CHUMKE, U KaJIpoM, HaOJIF0JJacMbIM B KaMepe BBI3BAHHOE CMEIICHHEM
BU3UPHOTO OOBEKTUBA.

3epkanbHBIC KaMePhI ¢ 000pavYMBaIONICH ONTHIECKON CUCTEMOH (puc. 24, B) OTIIMYAIOTCS TEM, UTO
B HHUX HaJ MaTOBBIM CTEKJIOM IIOMEIIAETCs KphIIeoOpasHas TEHTANpU3Ma, IepeBOpadynBaIoIas
n300pakeHNe B IBYX HAIPABJICHUSIX U MO3BOJISIONIAS TAKUM 00pa30M BHIETh H300paKEHHUE, MMOTydaeMoe
Ha MaTOBOM CTEKJIe HE TOJHKO HE MEPEBEPHYTHIM CBEPXY BHU3, HO M HE OOpaIICHHBIM CJeBa HAMpaBo,
T.c. IPSMBIM BO BCEX HalpaBiieHHsX. Kpome Toro, n3o0paxxeHrne, BUIMMOE B TIPU3ME, IOJIYYaeTCsl HE B
TOPU30HTAIBHOMN, @ BEPTUKAIBHOM IJIOCKOCTH, OJ1aroapst 4eMy ero MOKHO pac CMaTpUBaTh HE CBEPXY, a
c3aaM. DTO TO3BOJISIET BO BPEMSI ChEMKH JIepKaTh KaMepy Ha YPOBHE IJIa3.

CTepeockonuyeckue kamepbil

JIst oty YeH s CTEPEOCHUMKOB MTPUMEHSIIOTCSI CIIeIHaIbHbIe (hoToanmapaTel, OTIHYAIOIINAECS OT
OOBIYHBIX HAJMYHUEM JBYX OJMHAKOBBIX OOBCKTHBOB, PACIIOJOKEHHBIX PAAOM Ha PACCTOSHUH 65 MM
OJIMH OT IPYToro (CpeaHee pacCTOSIHUE MEX/Ty TJ1a3aMH YeIOBeKa) U JAAIOUIMX OJHO BPEMEHHO Ha OJHOMN
(doTorTacTUHKE WM (OTOTUICHKE J1Ba (POTOCHUMKA.

Kaxapiii cHUMOK u300pakaeT cororpadupoBaHHbIi 00BEKT TakK, KaK BHUIAMT €r0 OJHMH IJia3.
[TonyuyeHHbIC CHHUMKH PacIioyiaraloTCs 3aTeM COOTBETCTBEHHO TIjla3aM: CHMMOK; IMOJYYCHHBIH MpaBbIM
00BEKTHBOM, - CIIPaBa, a JICBBIM OOBEKTUBOM - CJIEBA.

I'oToBBIE CcTepeomapsl pacCMaTPUBAIOTCS B MPUOOP - CTEPEOCKOI, KOTOPBIH COCTOMT W3 Maphbl
OKYJIIpOB (COOMpATEIbHBIX JIMH3), PaMKH C [a3aMH JJIs BJIBUTaHHS CHHMKOB M YCTPOMCTBa,
MO3BOJISIOIIET0 HM3MEHSATh PACCTOSHHE MEXAYy OKyJIsIpaMH M PaMKOHM M TeM caMbiM (DOKyCHpOBATh
OKYJISIPBI 10 TJIa3aM.

NMaHopaMHble Kamepbl

JI71s1 cbeMKHU MaHOpaM CYILECTBYIOT CIIEHAlIbHbIE TAHOPAMHBIE KaMEPBI.

KoHcTpykTHBHas 0COOCHHOCTh MMAHOPAMHOM KaMephl, OTJIMYAIOIIas €€ OT JPYTUX aIapaTos,
COCTOMT B TOM, 4YTO IUIEHKAa B HEW pAaCIOiOKEHAa HE B OJHOM IUIOCKOCTH, a MO UMJIMHIPUYECKOUN
MMOBEPXHOCTH; OOBEKTHB € BO BpEeMS CBHEMKH ITOBOPAYMBACTCS BOKPYT BEPTHUKAIBLHON OCH.
[IpencraBnenne o paboTe ammapara JaeT cxema, npuBeleHHas Ha puc. 25. OObekTuB ammaparta 1
pacmoJioKEH B CBETOHEMPOHUIIAEMOUN IUIMHApUYECKOM kKamepe 2. CBeT majaeTr B HEro 4epe3 ieib
3aTBOpa 5, a 3aTeM BBIXOIUT 4yepe3 y3kuil pactpyO 4. Ilepen cbeMKkoil OOBEKTHB HAXOJUTCA B TOM
HMCXOJHOM IOJIOKEHUH, B KAKOM OH MpPHUBEJEH Ha cxeme. [Ipu HaxaTum Ha CIyCKOBYIO KHOMKY 3aTBOpa
esib OTKpbIBaeTcss. OJHOBpEMEHHO OOBEKTHUB IO/ ISHCTBHUEM 3aBOTHOM MPYKUHBI COBEPIIAET 110 BOPOT
M0 HAIpPaBJICHUIO CTPEJIKH BOKPYI BEPTHUKAIBLHOM OCH 5, ocBenias IUIEHKY 6 OT OJHOrO €€ KOHIa K
npyromy. Takum 00pa3oM, B KaX bl OTAETBHO B3ATHII MOMEHT 3KCIIOHUPYETCS TOIBKO y3Kas 1O JIOCKa
IUICHKH.
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Puc. 25. Cxema maHopaMHOH KaMepbl
Takass cucTtemMa IO3BOJISIET IMOJYYUTh Ha BCEH MOBEPXHOCTH IUICHKHM OJIMHAKOBO PE3KOE U
OJIMHAKOBO spKoe wu3o0pakeHue. [laHopaMHbIe Kamepbl MO3BOJISIIOT JeiaTh CHUMKH C  YTJIOM
n3obpaxenus 120° u GomnpIe.
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'maBa Ill CoBeTckue chotoannaparhl

Jlo Benuxoit OxTs0pbckol conuanucTuyeckol pepomtonuu (Gotoanmnaparsl B Poccun He
U3TOTOBIISUIMCH, X UMIIOPTUPOBAIN M3-3a TPAHULIBL.

[lepBrie oTeuyecTBeHHbIE (oToanmapaTsl ObulM BhINyIIEHBI B 1929 romy onHoil u3 apreneit
IPOMKOONEpaK. TO ObUIM INIACTUHOYHBIE KaMmepbl "ODPTI" — 9x12 cMm.

B 1934 roxgy Obl1 BbINYLIEH MEPBbII MaccOBBIM COBETCKMM IUIACTMHOYHBIN (poToammapar
"®orokop Nel" pasmepa 9x12 cm. B tom ke romy TpymoBas xommyHa uMm. D.O. [[3epKMHCKOrO
OCYIIIECTBHJIA BBITYCK TMEPBBIX ManodopmaTHbIX (oroammapatoB "®D/[". B mocnemyronme rosl
OCBOCHO Mpou3BojAcTBO (oroannapatoB "Ilmonep", "Typuct", "Cnopt", "Pemoprep" u psn apyrux
kamep. K Ha wanmy 1941 roma orTedecTBEHHas NPOMBINIIEHHOCTh pacrojiaraja Yxe J0CTaTOYHO
OTIBITHBIMHU KaJpaMHU KOHCTPYKTOPOB (oToKamep 1 (POTOONTHKHY.

Benmkas OteuecTBeHHas: BOMHA Ha BpeMsi IPUOCTAHOBMIIA TIPOM3BOJCTBO (POTOANIAPATOB, U OHO
ObLIIO BO30OHOBIEHO BHOBb B 1946 romy. B stom romy mosBunuch ¢otoanmnapatsl "Komcomonern" u
"Mocksa-1". Ilocnenyromue Toabl O3HAMEHOBAIUCH HIUPOKHUM Pa3BUTHEM OTEUYECTBEHHOM OITHUKO-
MEXaHUYECKOH NPOMBIIIJIEHHOCTH, OCBOMBIIEH MaccOBOE IPOU3BOACTBO IeNoi cepuu (oTokamep,
HACYMTHIBAIO IIEH JECATKU MOJEIEH.

ACCOPTUMEHT COBETCKUX (pOTOANNapaToB He siBiseTCsl cTa0mIbHBIM. C OCBOGHHEM HOBBIX, Oojee
COBEpUICHHBIX MOJEJIe CTapble MOJENIM CHUMATCAd ¢ Npou3BoAcTBa. OOHOBJIEHHE acCCOPTUMEHTA
(oTokamep HEMPEPHIBHO MPOJOIHKACTCS.

B mpuBeneHHOe HUXKE KpaTKOE ONHCAHME COBETCKMX (POTOANNapaToB BKJIIOYEHBI alllapartsl,
HMMEBIIKECS B IpoJaxe K cepeanHe 1963 rona.

MuHuamropHbie gpomoannapamai

"KneB-Bera" u "Bera-2"

Cpenu coBeTckux (hoToammapaToB UMEIOTCS IBE MOJIETH MUHHATIOPHBIX (poToamnmapaToB: "Kues-
Bera" u "Bera-2". O6a anmnapaTa 0AMHAKOBBI IO CBOUM TrabapuTaM (CM. OPUIOKEHUE).

O6e ™omemu d¢opmara 10x14 MM paccuuTaHbl Ha TpuUMeHeHue mnepdopupoBaHHo 16-
MUJUTUMETPOBON KUHOILICHKU U CHA0XEHBI 00 BEKTUBOM "I/IH,Z[YCTap-M"*.

Oco00li KOHCTPYKIIMW IIEJIEBOM 3aTBOP OOEHMX MOJEICH pacIoyiokeH Tmepenl OOBEKTHBOM H
paboTaeT TOJIBKO ¢ TpeMsi MOMEHTaJIbHBIMU BblAepkkamu - 1/30, 1/60 u 1/200. Beigepxku B (oT pyku)
3aTBOp He Aaer. Cieayer y4yecTb, YTO IPU TaKOM OrPaHWYEHHOM JUana3OHe BBIIEPKEK, U MpPU TOM
MOMEHTAJIbHBIX, alllapaTOM MOXHO CHUMaTh TOJBKO Ha OTKPBHITOM BO3/yXe, B HauOOJee CBETIIbIC Yachl
cyTok. CbeMKa B MOMEUICHHMH BO3MOXKHA JIMIIb IPU OYEHb XOPOLIEM OCBEIIEHUHU (COJHIE, MOIIHBIC
9JIEKTPOJAMITBI,  AJIEKTPOHHO-MMITYJIbCHBIE JIaMIIb) M HAa IUIGHKE BBICHICH M HauBBICIHICH
CBETOYYBCTBUTEIILHOCTH.

3aTBOpBl 00eHX Kamep CHaOXEeHbl CMHXPOKOHTAKTOM, HO aBTOCIyCka He UMeroT. LllTtaTMBHBIX
THE3]] Ha ammapaTrax HeT, U CHUMaTh CO LITaTUBa UMHU HEBO3MOXXHO. J[a B 3TOM U HET HEOOXOAMMOCTH,
MOCKOJIbKY TIPH JII000# U3 TpeX BBIIEPKEK, KaKue JIaeT 3aTBOP, CbEMKY MOKHO BECTH C PYK.

CMmeHHas onTUKa B 00erX MOoJIesIX He MpUMeHnMa. Bujonckarenu paMoyHbIe.

AnmnapaTsl cHaOXeHbI CABOGHHBIMU KacceTamH. [IJeHka MOCTymaeT U3 OJHOM 4acTH KaccCeThl B
JIPYTy10, 1 00paTHOW MEPEMOTKH IUICHKH HE TpeOyeTcsl.

Kaccera annapata "Kues-Bera" 3apsixaeTcst oTpe3koM IUIeHKH JIMHON 45 cM. Yucno xkaapoB Ha
mieHke 25. OOBEKTUB B 3TOM MOJCIM MMEET MOCTOSHHYIO YCTAaHOBKY Ha TUNEpOKaIbHOE PACCTOSHHE
(cMm. cTp. 50), KoTOpOE IPU HAUOOJIBIIIEM OTHOCUTEIBHOM OTBepcTuH 1:3,5 paBHO npu MepHO 5 M. Takum
o0Opa3oMm, mpu HauOoJbLIEM OTBEPCTUU AuadparMbpl pe3KMMH Ha CHHUMKAX IOJY4aloTCsl MPEAMETHI,
pacnooKeHHBIE HA PACCTOSIHUH OT 2,4 10 oc.

[Ipu cbemke mpeaMeToB, PacHONIOKEHHBIX Ommxe 2,4 M, HE0OXOoAMMasi pPe3KOCTh M300PAKEHHS
JOCTUTAETCS TOJNBbKO nuadparMUpoBaHMEM OOBEKTHBA. YMEHbIIas OTBEpCTHE Auadparmbl A0 3HAYCHUI
4;5,6; 8 m 11, MO)KHO COOTBETCTBEHHO (oTorpadupoBath ¢ paccrostamii 2,2; 1,8; 1,4 u 1,1 m.

®
Texunueckue XapaKTCPUCTUKU 00BEKTHUBOB BCEX OMHMCHIBAEMBIX 3€Ch arnmnapaToB JaHbI B Ta6n1/1ue 2
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Kopnyc anmapata coctouT u3 JABYX uacTeil, BIBUTAIOIIMXCS OJHA B JPYryl0 Hamojaooue
CIMYEYHOM KOpoOKH. [IJi1 CheMKHM BHYTPEHHIOI 4HacTh Kopmyca BblABHraroT. [Ipu 3ToM oOHa)karoTcs
paMKH BUJOUCKATENsl, OTKPBIBACTCS 3acCliOHKa OOBEKTHBA, B3BOAMUTCS 3aTBOP U TMOSABISETCS €ro
CITyCKOBasi KHOIIKA.

ITocne kaxaoW CHEMKH cJenyeT BABMHYTh OOpaTHO Bbl JIBUHYTYIO YacTh Kopmyca. IIpu 3Tom
aBTOMATHUYECKH MPO UCXOAUT MEPEBOJ IJIEHKHU Ha OJMH KaJp U cpabaThIBaeT CUETUUK KaJPOB.

Amnmnapar "Kues-Bera" nMmeer orpaHndyeHHblE dKCILTyaTallUOHHBbIE BO3MOKHOCTU. HemoasmxHas
yCTaHOBKa OOBEKTHMBA M TEXHUYECKHE XapaKTEPUCTUKHU 3aTBOpa TOBOPSAT O TOM, 4YTO ammapaT He
paccuuTaH Ha CKOJIbKO-HMOYIb cepbhe3Hylo (oTtopabory. OTcyTcTBHE (POKYCHPOBOYHOIO YCTpOICTBa
HCKIIFOYAaeT BO3MOXHOCTh (hoTorpadupoBaTh B Kpyn HOM IUiaHe. Bce mpeumyiiectBa anmapata "Kues-
Bera" B ero mopraTUBHOCTH M OPUTHHAIBHOCTU KOHCTPYKLMU. AnmapaT Becut Bcero 180 r.

Amnmapar "Bera-2" (cM. OpUIoXXKEeHHE) TPEACTABISIET COO0OM YCOBEPIICHCTBOBAHHYIO MOJENh
"Kuea-Beru". OH cHaOxeH (OKYCHPOBOUYHBIM YCTPOMCTBOM, MO3BOJIAIONIUM (hoTOrpadupoBath MNpU
HanOospiel muadparme c¢ paccrosaus 0,5 M. Kpome TOro, B momMoIis MaJIOOTIBITHBIM JTFOOUTEIISIM,
3aTpyAHSIOIMMCS B BbIOOpe Haubojee MOIXOASMICH BBIACPKKH W aAuadparMbl, Ha KOpIyce amrmapara
YCTaHOBJIEHBl KaJIbKYJISITOP U CHUMBOJIMYECKas IKana (puc. 26), Ha KOTOPOH MMeeTcs ISATh YCIOBHBIX
CHUMBOJIOB, 00O3HavarOmMX "Ha MOpe B COJHEUHyI0 moroxay", "comneuHo", "comHie 3a obmakamu',
"macMypHO" ¥ "04eHb MacMypHO".

KanpkynsaTop COCTOMT M3 JABYX IMOJABMXKHBIX KOJBIIEBBIX LIKAJ: LIKANbI Auadparmbl 1, MIKabl
BBIIEP’KEK U YyBCTBUTEIBHOCTH IUIEHOK 2 M HEMOJABMXHOro ykaszaresns 3. COBMECTHB C OCTPHEM ITOTO
yKa3aTess 4MCJIO YyBCTBUTEIBHOCTHU IJIEHKH, IOBOPAUYMBAIOT IIKaJly 2 A0 COBHNAACHMS yKa3aTess 3TOH
LIKaJIbl ¢ COOTBETCTBYIOIUM CUMBOJIOM. [locie 3Toro npotus uncia auadparMbl HaXOIAT BBIICPKKY.

W

RS
EQ.,. 2

Puc. 26. Kanpkymnsarop U ciMBoIIM4ecKas mKaja Ha ¢oroammapare "Bera-2"

XOTsl KanbKyJISAITOp W HE MOXET JaTh TOYHBIX IOKa3aHUM BBIIEPHKEK, BCE KE OH M30aBIsET
(dboTomrobuTens oT rpyObIX OMIHUOOK.

Jlpyroe ycoBeplIEHCTBOBAHHE COCTOUT B TOM, UTO KacceTa ammapara "Bera-2" Bmemaer 65 cMm
IJICHKH U JaeT Ha Helt 30 kaapos.

Herarusbl, nomyuennble anmapatom "Kues-Bera" u "Bera-2", oTiIMYHO BBIIEP)KHUBAIOT
MATUKPATHOE JHMHEHHOE YBEJIWYEHHE, - T.6. C HUX MOXKHO IOJyYUTh BIOJHE YIOBJIETBOPUTEIIbHBIC
ornevatku ¢opmara 5x7 cm. [Ipu GombieM yBeTMUEHUHM BO3pAcTaeT M CTAHOBHUTCS Bce Ooyiee u Ooiee
'3aMETHOI 36pHUCTOCTb N300paKEHHUS.

Jna  mposiBieHuss 1ieHOoK K ¢oroannaparam "Kues-Bera" wu "Bera-2" mnpunaraercs
IUIACTMACCOBBIN AUCK, Ha/IeBaeMbli Ha KaTyIIKy Oauka Juid 35-MUIUIUMETPOBON KMHO IUICHKU.

CrienanbpHble  YBETMYUTENN JUII MHHUATIOPHBIX (HOTOANIapaToB MOKa HE BBIMYCKAIOTCS, HO
YBEJIMYMBATH CHUMKH MOXKHO C ITOMOIIIBIO OOBIUHBIX (oToyBenuuurenen popmata 2,4x3,6 cm. [l storo
K Ka)XJIOMY anmnapary JaeTcsl BKJIaJHasi HeraTUBHasl paMKa.

ManogopmamHbie gpomoannapamaoli

I'pynma oTedecTBEHHBIX MalOPOPMATHBIX (OTOANMIAPATOB PA3HOOOpa3Ha W MHOTOYMCIICHHA.
Hapsany c¢ BecbMa CHOXKHBIMM M TOYHBIMM MOJEISIMM PAa3HOM KOHCTPYKUMM U C Ppa3HbIMU
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(hOKYCHPOBOYHBIMH YCTPOWCTBAMHU (IJAIIBHOMEPHBIMH U 3€PKABLHBIMH) B HEEC BXOIAT W YIPOINCHHBIC
MOJI€ JIM C HABOJIKOH MO IIKaJIe PACCTOSHUM.

3a MCKIIIOYEHHUEM JIUIIb OJHOM Moaenu - "BecHa" gopmara 24x32 mm, Bce mpodne KaMmepbl 3TOU
rpymmbl uMeroT Gpopmat 24x36 MM.

Bce manodopmarHbeie kKamepbl CHAaOKEHBbI KacceTaMu, BMeLaromuMu 1,6 M nepdoprupoBaHHOM
35-MWUIMMETPOBOM KUHOIUUIEHKH, Ha KOTOpOW moisiydaercss He meHee 36 kampoB. Ha Bcex ammapartax
HAMEETCSA aBTOMAaTUYECKHU JEUCTBYIOIINNA CUETUHUK KAJIPOB.

VYcenex, KOTOpbIM MOJB3YIOTCS MaliodopMaTHBIe KaMephl cpenud (GoToao0uTeneii, o0ObICHICTCS
TJIABHBIM 00pa30oM HMX MHOTO03apsIHOCThIO M TOPTATUBHOCTHIO. YIOOCTBO MpPHME HEHUS TaKUX KaMep
COCTOMT TaKke M B TOM, 4TO 0OpabOTKa MPUMEHSEMbIX B HUX IUICHOK, 3apslKa KacceT U Kamep He
TpeOyIoT TeMHOTO nometneHus. [IpaBna, mposiBoUHbIe 0aYKU U KACCEThI 3apsKAIOTCS TICHKON B TEMHOTE,
HO 3Ty OIEpaIf0 MOKHO JIETKO MPOU3BECTH HA OUIYNb B CBETOHEMPOHUIIAEMOM 3apsIHOM MEIIKE WU
npocto mon ozaesuioM. Kpome Toro, mnsi ManoopMaTHBIX KaMep B MPOAaXKE HMMEIOTCS TUICHKH, YXKe
yHaKoBaHHbIE B KaCCEThI, U MJIEHKU Ha KaTYyIIKaX, KOTOPHIMU MOYKHO 3apsKaTh KAaCCEThI Ha CBETY.

IlepBbIM coBeTCKMM MasloopMaTHBIM (poToanmapaToM ObLIa MIUPOKO M3BecTHas kamepa "OO/1",
BoinmyiieHHast B 1934 rogy. C Tex mop oTe4ecTBEHHAs] MPOMBIILICHHOCTh BBITYCTHIIA IECATKU MOJEIEH
ManoopMaTHBIX Kamep, HauWHas OT CaMbIX MNPUMHUTHBHBIX M KOHYAas CaMbIMU CIIOXHBIMH U
COBEpUICHHBIMHU.

MHorue u3 3TUX KaMep MOCTEIIEHHO OBUTH CHSATHI C TIPOM3BOICTBA KaK yCTApPEBIINE, U K CEPEANHE
1963 roma B mpo maxxke UMEIUCh cienyiomue manodopmatHeie kamepsl: "Cmena", "Becna", "3aps",
"FOnocts", "Mup", "3opkuit", "®@3/1", "Hpyr", "Kues", "Jlenunrpan", "3eaut" u "Crapt".

Haunbonee mpocteiMu u3 HuX sBisitorcs kamepsl "Cmena" m "Becna". C HUX MBI U Ha4HEM
ornucanre Mano(hopMaTHBIX KaMep.

"CmeHa"

CymectByet ceMb Mozenen porokameps! "CmeHna", 0603HaueHHBIX HOMepamu 1, 2, 3,4, 5,6 u 8.

B mepBbIX IBYX MOJENSX JIEHTONPOTSKHBIA MEXaHH3M MPHUBOJWICS B ABM)KEHHUE KPYTIIOM
pudnenoi romoBkoil. Ha Moxensx 3 u 4 oHa Oblia 3aMeHeHa 0OoJiee YAOOHBIM PHIYaKHBIM TPUBOIOM,
OJTHAKO PbIYar KOHCTPYKTUBHO ObLI BHITIOJHEH HEYJA4YHO, B CBSI3U C YEM 3TH MOJIEIH BCKOPE OBLIH CHSATHI
C IPOM3BOJCTBA U 3aBOJI BEPHYJICS K BBIMYCKY MEPBBIX ABYX MOJIENEH, a 3aTeM K oAHOM U3 Hux - "CMmeHa-
2",

"Cmena-2" cHaOxeHa oObexktuBoM "T-22". 3arBOop Kamepbl ILEHTPAIbHBIN 3aBOJHOM,
neiictByromuil co ckopocteio oT 1/10 mo 1/200 cek, cHa®XeH CHHXPOKOHTAKTOM M aBTO CITyCKOM.
CTBOpKHM 3aTBOpa pACIONOXKEHBI 32 OOBEKTHBOM. BHIOWCKATEeNhb NPSIMON ONTHYECKUM, KECTKOU
KOHCTPYKIIMH, BMOHTUPOBaH B KOpIyc kamepsl. CMEHHasl ONTHKA, HE MPUMEHUMA. ANIapaToM MOKHO
¢dororpadupoBats ¢ paccrostaus He Ommke 1,3 M (CM. IPHIOKEHHE).

HaBoagka Ha pe3KocTh OCyIIECTBIsETCS MO IMIKaje paccTosHuid. B ammapate wumeercs
aBTOMATUYECKU JIEUCTBYIOIIMM cueTyuk KaapoB. Kopmyc kaMepsl M3rOTOBIIEH M3 IJIaCTMAcChl. 3a/Hss
CTEHKa KOpITyca CheMHasl.

Anmapar 3apsKaeTcsl AByMs KacceTaMu, U IUIEHKA 110 MEPE ChbEMOK MTOCTYIAeT U3 OJHOM KacCeThl
B JAPYTYIO, UTO TMO3BOJISET MPH KETAaHUU OTPe3aTh HAa CBETY SKCIIOHUPOBAHHYIO YacTh MJICHKH.

JIeHTOnpPOTSKHBIA MEXaHU3M CBSI3aH CO CUETYUMKOM KaJpOB, HO HE CBSI3aH C 3aTBOPOM, MIOITOMY
HEe cliefyeT 3a0bIBaTh MOCHE KaXI0M ChEMKHU MEPEeBOAHTH IUJICHKY, WHA4Ye MPOU3OHAET ABYXKpaTHas
ChEMKA Ha OJHOM U TOM K€ KaJIpe IJICHKH.

"CmeHna-5" (cM. OPUIOXKEHUE) CYIIECTBEHHO OTJIMYAETCS OT MPEIbIAyIIUX MoAeNel. Ammapar
cHaOxeH o0bekTHBOM "T-42". CriyckoBasi KHOIKa 3aTBOpa MEPEHECEHA C KOPIIyca 3aTBOPa HA BEPXHIOIO
CTEHKy KOpIlyca KaMephl, 4YTO JelaeT CheMKy Oojee ynoOHOIl. 3aTBop ammapara CHa0XeH
CUHXPOKOHTAaKTOM M JIEUCTBYET co ckopocTsiMu oT 1/30 mo 1/250 cex. DOKyCHPOBOYHOE YCTPOHCTBO
MO3BOJISIET BECTU ChEMKY C paccTostHus 1 M. Bumonckarens y amnmapata paMOYHbIN. AnmapaT cHaOXeH
IIKAJIOM CBETOBBIX 3HAYCHUM, HAMOMMHAIOMICH TaOMMIEH M CHENUaTbHOM KpPBIIIKOW OOBEKTUBA,
UMEIoIeH KOHMYECKylo (opMy U OTAenseMoe JOHBIIKO. [IpenBapuTenbHO CHATOE TOHBIIIKO
MpEeBpaIlaeT KPBIIIKY B COTHEUHYIO OJICHY, HaJIeBaeMYI0 Ha OOBEKTUB CBOCH Y3KOH CTOPOHOM.

B cBs3u ¢ Hanmu4MeM KpBIIKU-OJICHIBI anmapaT BbiTyckaeTcs 6e3 gyTaspa. COOTBETCTBEHHO Ha
KOpIIyC anmnapara IpeyCMOTPEHbI YIIKU AJi KPEIUIEHHUs HaIlJIEUHOTO PEMHSI.
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Puc. 27 Ontudeckuii nanbHOMep 115t Kamep mapku "Cmena"
"CmeHa-6" - anmapaT ¢ IJ1aCTMacCOBBIM KOPITyCOM Ta KOH K€ KOHCTpyKLuH, 4yTo U "CmeHa-5",
HO 0e3 KpBIILKHU-0JICH b U IIKAJIbI CBETOBBIX 3HAYEHUI.
Ammapar cHabxeH oovekTuBoM "T-43". 3aTBOp ammapara paboraeT co ckopocTsmu oT 1/15 mo
1/250 cek.

"CmeHa-8'" omyiMuaeTcst OT IPOYMX MOJEJIEH T€M, YTO B HEMl BO3MOXKHO NPUMEHEHHME KaK JBYX,
TaK U OJHOW KacceThl. /[ ChbeMKHM C MOMOIIBI0O OJHOW KAacCeThl ammapar CHA0XXeH MEXaHU3MOM
oOpaTHOW TepeMOTKH IUICHKH. OCTajabHBbIE TEXHMYECKHE XapaKTEPUCTUKM M KOHCTPYKIUS armapara
CcX0IHBI ¢ Moaenrio "CMmeHa-6".

Bce monenu ammaparta "CmeHa" paccuuTaHbl MPEUMYIIECTBEHHO HAa HAYMHAIOLIMX M OCOOEHHO
IOHBIX (POTOTFOOUTEIEH.

AnmnapaTsl NPUTOIHBI JUISI Pa3HOOOPA3HBIX JIOOMTEIbCKMX ChEMOK, HO HE MPUMEHUMBI IS
PEnpoAYLIUPOBAHUS U CHEMKHU MEJIKMX OOBEKTOB B KPYITHOM ILJIAHE.

HekotopbiM HeynoOCTBOM sIBIS€TCS HEOOXOIUMOCTh ITIPU ChEMKE OJTHMH almaparamu ¢
JOCTAaTOYHOW TOYHOCTBIO OMPEACTATh Ha TJIa3 PACCTOSHUE O CHUMAeMOro O0BEKTa, M0 3TOMY NIpHU
nokyIike anmnapatoB "CMeHa" peKoMeHayeTCs IPUOOpeCcTH BBIITyCKaeMblil Ui HUX AaiabHOMeED (puc. 27).

"BecHa"

"Becna" (cMm. mpuioxenue) - anmapat ¢popmara 24x32 MM B TNIACTMACCOBOM KOPITyCe C HABOAKOU
0 IIKaJe PACCTOSHHM. 3aHsAA CTEHKA KOpIyca CheMHas. 3apspKaeTcsl IByMsl KacceTramu 0e3 oOpaTHOM
MEPEMOTKH TUICHKH. Anmapar cHaOxkeH oObektuBoM "T-22". 3aTBOp IEHTpaNbHBIN 33JHEITMH30BBIMH,
CHA0XEH CHHXPOKOHTAKTOM M JIEUCTBYET CO CKOpocThio OT 1/8 mo 1/250 cex. Bumomckarens mpsmoii
ONTUYECKUH.

BceneactBue HECKOIBKO YMEHBIIEHHOTO (hopMaTa amnmapaT HO3BOJISET MOJYyUYUTh HAa OJTHOM 3apsijie
MIeHKH muHoM 1,6 M 41 xanp.

Kak BugHo w3 onucanus, anmapar '"BecHa" mno cBoeil KOHCTPYKIMH, Ha3HAYCHHUIO U
TEXHUYECKOMY OCHAILIEHUIO CXOJEH C annaparamu Mapku "Cmena".

"3apsa”

"3aps" mpencraBiser coOOW YIPOIIEHHYIO MOJIETh OMHCHIBAEMBIX HabIlIE€ almapaToB MapKu
"OD/I". Amnmapar cHaOxkeH o0bekTHBOM "HHaycTap-26M" W INTOPHO-ILENEBBIM  3aTBOPOM,
neicTByromuM ¢ Beaepxkkamu ot 1/30 mo 1/500 cex. B 3aTBope mMeeTcss CHHXpPOKOHTAKT. Bujonckarens
anmapara npsimMoil ontudyeckuil. Haumenbinee paccrosiHue (okycupoBaHus oObektuBa 1 M. Mmeercs
MeXaHU3M 00paTHON MEPEMOTKH TICHKH M HAIIOMUHAOIIAS Ta0uunia (CM. IPHIIOKEHHE).

ITo Bcem mepeyrcIeHHBIM TEXHUYECKMM IOKa3aTelsiM amnmapar "3aps" MoKeT ObITh OTHECEH K
BBICOKOMY KJaccy (oTokamep, HO B HEM HET JainbHOMepa. HaBomka Ha pe3 KOCTh NMPOWU3BOAMTCS TIO
HIKaJie pacCTOsTHUM. B 3TOM, COOCTBEHHO, 1 3aKIII0YAETCs YIPOILEHHOCTh MOJIEIH.

Anmapat npenHa3zHaueH sl HAYMHAIONINX H MAJOOIBITHRIX (POTOTIOOUTEINEH.
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"KOHoCTL"

"FOHocTh" (CM. mpuiiokeHue) - anmapar ¢ 00beKTUBOM "T-32", HeHTpaltbHBIM MEXIYJINH30BBIM
3aTBOpOoM M JanbHOMepoM. Ilo wmaee ero cos3pareneld, anmapar HpeAHA3HAYaeTcs Mg FOHBIX
doTomrobuTeneil, mModTOMy €My M TPHCBOWIM Takoe HazBaHwe. OJHAKO IO CBOMM TEXHHUYECKHM
xapaktepuctukam oroamnmnapat "FOHocTs" cTouT BhImIe Kamep "Cmena" u "Becna".

Ammapar CcHa0OXXeH MpsSIMBIM ONTHYECKUM BHJIOWCKaTelleM. 3aTBOp ammapara paboTaer ¢
BbIZIEp)kKaMu OT 1/8 1o 1/250 cex u cHaOXKEeH aBTOCITYCKOM M CHHXPOKOHTAKTOM. 3aJIHsIsI CTEHKa KopIyca
CheMHasl. AmmapaT 3apsKaeTcsl OJTHOW KacCeTOW M MMEeT MEXaHHW3M OOpaTHON MEPEeMOTKHU IUICHKH, HO
JIOTIYCKaeT 3apsalIKy IByMs kacceTramu 0e3 oOpaTHOM mepeMoTKU. [IpuBoja IEHTONPOTSHKHOTO MEXaHU3Ma
pBIUQXHBIA. AmnmapaT CHa0XXeH IIKalol CBETOBBIX 3HAUYEHWH U HAIOMHUHAIOMIEH TaOIHIICH.
[IpenHa3HaueH Ay MIMPOKOTO Kpyra (POTOIOOUTEIICH.

"MMp"

"Mup" - HECKOJIBKO YIpOIIEHHas MOJENb anmapara tuna "3opkuil". BeTpewaroTcs ammaparsl
"Mup" ¢ oobexTuBamu "Uuaycrap-5" u "Unnycrap-26M". @okycupoBaHre 00BbEKTUBA OCYILLECTBIISIETCS
¢ momouIbio fansHoMepa. Haumensliee pacctosHue GokycupoBanus 1 M (CM. IPUIIOKEHUE).

ITopHO-IIIEIeBOM 3aTBOP ammapara JIeHCTBYET co CKopocThio oT 1/30 mo 1/500 cex u cHaOxeH
aBTOCIIYCKOM M CHHXPOKOHTaKTOM. Bupouckarenb npsMoi onTHYECKU 00BbEIMHEH B OJJHOM OKYJIpE C
JaTbHOMEPOM M CHaOXeH JTUONTPUHHBIM YCTPOMCTBOM.

3amHsis CTeHKa Kopmyca cbheMHas. MMeeTcss MexaHw3M oOOpaTHOM MEPEeMOTKH IUICHKH H
HAMOMHHAOIIAS TaOIUIIA.

Armmapar A0MmycKaeT MPUMEHEHHE CMEHHBIX 00bEKTHBOB (CM. TabmuIty 3).

Anmnapar "Mup" - OTIIMYHO OCHAIIEHHAsl KaMmepa, BIIOJIHE IPUroJHas A CaMOI0 IIMPOKOIO
Kpyra CheMOK.

"3opkun"

Cepuss mamopopMaTHBIX Kamep Tmoa oOmmM Ha3BaHueMm "30pkuil" sBIseTCS camou
MHorouyuciaeHHod. Ona HacuutThiBaeT 10 wmozeneil ¢ pa3auyHbIMUA MOPSAKOBHIMH HOMEpaMH U
YCIOBHBIMM OYKBEHHBIMM O003HauEHUSIMH, 4YTO 4acTo myTaeT (ortomolutencil. B yem xe pasHuua
MEXAY ITUMH MOJAEIAMU?

IlepBas mozenb 3TOM KaMmepbl HE HMena MOpsaKoBoro Homepa. OHa Has3bIBajach IMPOCTO
"3opkuii". Annapar 31oT, HaunHas ¢ 1948 rona, BbITyCKaics B T€YEHHUE JJIUTEIBHOIO CPOKA U B pa3HbIE
NepUo/ibl CHAOXKaJICs Pa3IMUYHBIMU OOBEKTHBAMHU.

Hexotopsiii mepuoa mapaiienbHO ¢ mojnenbio "3opkuit" Beimyckasics anmapat "3opkuii-2" c
HECKOJIbKO MHBIMH [0 KOHCTPYKLIMM KacceTaMHM M C aBTOCIyCKOM, B ocraibHOM ammaparbl Obuln
onHaKkoBbl. O0a OHHU JOMYCKaJIN ChbEMKY C paccTOSIHUS He Omke 1 M, MpUMEHEHHE CMEHHOM ONTHKH, Ha
o0oMx OBUIM YCTaHOBJIEHBl LITOPHO-LIENEBbIE 3aTBOPHl M3 ILIEJIKOBOH TNPOPE3MHEHHOW IITOPKH,
neictTByromue co ckopoctsamu ot 1/20 wmu 1/25 no 1/500 cek. B 0boux ammapaTax UMeIUCh ONTHICCKUE
JaIbHOMEPbI, MEXaHUYECKU CBSI3aHHBIE C ONpPAaBOM OOBEKTHBA, MPSMbIE ONTHYECKUE BHJIOMCKATENIH U
aBTOMATUYECKU AECUCTBYIOLIUE CUETYUKH KAJPOB.

C nosiBneHHEM B NpOJaXe UMIYJIbCHBIX IEKTPOHHBIX JaMIl B 00euX KaMepax Oblil yCTaHOBJIEH
CUHXPOKOHTAKT U K Ha3BaHMIO kamep Oblia npuctasieHa Oyksa "C". Tak nosBuiauch kamepsl "30pKuii-
C" u "3opxun-2C".

JlanpHelilee ycoBEpIIEHCTBOBaHME Kamep Tuma "30pkuil" MNpUBENO K CO3JaHUI0 KaMephl
"3opkuii-3", B KOTOPOI BUAOUCKATENb U JaTbHOMEP OBLIM COBMEIIEHBI B OJJHOM OKYJISIpe, 3aHssl CTEHKa
KopImyca Oblia clielaHa ChbeMHOU 11 00JIeryeHus 3apsiiK| KaMepbl U yA00CTBA UNCTKU €€ MEXaHHU3MOB, a
3aTBOp AomoyiHeH ckopocTamu oT 1 1o 1/10 cex u 1/1000 cex u cHaOxeH JOOABOUHBIM PETYIATOPOM,
KOTOPBIN PAacIioyio’keH Ha TMEepeqHel CTeHKE KOpIyca, psIoM ¢ OOBeKTHBOM. B Buaomckatene ObLIO
C/IeJaHO AMONTPHUIHOE YCTPOICTBO, KOMIIEHCHpYIOLEe HEIOCTaTKU 3peHus. B crnenyromeil momenu
N00aBOYHBIN PEryJIsATOp 3aTBOpa ObUT yCTpaHEH W BCE CKOPOCTH jaeiicTBus 3atBopa oT 1 1o 1/1000 cex
ObUIM HaHECEHbl Ha OCHOBHOM pETYJATOp, PACIOJNOKEHHBI Ha BEpXHEHM KpBILIKE KOpIyca KaMephl.
Monens 3Ta nonmyunsia Ha3BaHue "3opkuii-3M".

BrnocnenctBuu kamepa "3opkuii-3M" Obl1a HECKOJIBKO MOJiepHU3UpOBaHa. B Hell Obu1a n3MeHeHa
KOH(Urypamusi Kopiyca JalbHOMEpa-BUIOWCKATeNsl, Ha Kamepe ObUT YCTAaHOBJIEH CHHXPOKOHTAaKT, U
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Kamepa Obuia BeIMylieHa noJ Ha3zBaHueM "3opkuii-3C". OxoHuaTenbHOE (OPMHUPOBAHUE ITOM MOJETU
3aKOHYMJIOCH BBEJICHHEM B Hee aBTO criycka. Kamepe Ob110 mprcBoeHO HazBaHue "30pkuii-4".

C BeimyckoMm kamepsl "3opkuii-4" kameps! "3opkuit-3", "3opkuit-3M" u "3opkuii-3C" Obun
CHATBI C MPOU3BOACTBA, UX MOJTHOCTHIO 3aMeHUIIa Kamepa "30pkuii-4", BelllyckaeMasi B HACTOSIIIEE BpeEMs.

Onnako MozepHM3anus Kamepsl "30pkuil" Ha 3TOM He 3aKOHUMIAch. [leno B TOM, 4TO crocod
MepeBo/ia MICHKU C MOMOIIBIO Bpalllalolleiicsi TOJIOBKM HE COBCEM YJ00€H, YTO OCOOEHHO OUIYIAeTCs
npu pabore Ha Mopose. IIoBepHyTh TOJI0BKY, HE CHUMAas TepUaTKu, HEy100HO, a 0e3 mepuaTku TPy IHO.
YacTto u3-3a 3TOro TepsAI0TCs IParolieHHbIe CEKYH/Ibl,, aC HUIMU U UHTEPECHBIE I CheMKU MOMEHTHI.

CymectByeT aApyroii, Ooyiee ymoOHBIH M HaIEKHBIH KypPKOBBIA (PBIYa)KHBIN) CIOCOO mepeBoja
IJIEHKH. BBUIO pernieHo NMpUMEHUTh ATOT crmocod Ha kamepax "3opkwmii'. B pesynbpTaTe HEKOTOPHIX
Nepesieok 3TO OBUIO OCYIIECTBICHO, M TOCIEIHHE HEIAaBHO BBIMYIICHHbIE MOJEIN 3THUX Kamep
CHa0XeHBI KYpKOM. DTO Kamepbl "3opkuii-5" u "3opkuii-6".

B oOmeii crnoxHOCTH M3 JecaTu Mozeneil kamep tuna "30opkuil" B HacTosIee BpeMs B IpoIaxKe
ocTtanuck Tpu Moaenu: "3opkuii-4", "3opkuii-5" u "3opkuii-6".

"3opkuii-4" - onHa U3 Hamboyiee COBEPIICHHBIX COBETCKUX Maio(OpMaTHBIX Kamep. Amnmapar
BhITTycKaeTcst ¢ o0bekTtuBoM "HOmmtep-8" wimm "IOmutep-17". Anmapar cHaOXeH HaJbHOMEPOM M
II03BOJISIET BECTU ChEMKY, HauMHasi ¢ pacctosiHus 1 M. llITopHO-11e51€BOM 3aTBOp anmapaTa AEMCTBYET €O
ckopoctsimu oT 1 g0 1/1000 cek m cHaGXXEH aBTO CIYCKOM M CHHXPOKOHTAKTOM. AIIMapar JOIMyCKaeT
MPUMEHEHHE CMEHHBIX 00bEKTUBOB. [IpsiMoii onTHYECKUI BUIOMCKATENb OOBbEMHEH B OHOM OKYJIsIpe C
JAIIbHOMEPOM M CHA0XXeH JUONTPUHHBIM YCTPOMCTBOM. 3ajiHssl CTEHKa Kopryca cheMmHas (CM.
HPUIOKEHUE).

OCHOBHOE TIPEHMMYILECTBO allapara B BEChbMa IIMPOKOM JUANA30HE CKOPOCTEH AEHCTBUS
3aTBOpA.

"3opkuii-5" BeimyckaeTcs ¢ oO0bektuBOoM "HHayctap-50" wimm "HMuaycTtap-26M". 3atBop
anmapara pabotaer ¢ Bblaepx)kamu oT 1/25 mo 1/500 cek u cHaOXeH ABYMsI CHHXPO-KOHTAKTaMH -
OTIENbHO JJIsi MMIYJbCHBIX JIaMI M JUIsl Jamn-Bcmbilmiek. JlanbHomep cHaOXeH JHONTPUNHHBIM
YCTPOHCTBOM U OOBEIUHEH B OJHOM OKYJIIpe C MpSIMBIM ONTHYECKUM BHAOHMCKareneM. Mmeercs
HaroMHUHaroIIas Tabauma (CM. IPUI0KCHHE).

[lo TexHuMyeckuM NpUUMHAM 3aJHSAS CTEHKAa KOpIyca KaMmepbl clejaHa HEChEeMHOM. 3apsika
anmapara COBEpILAeTCsl CO CTOPOHBI CheMHON HIKHEH KPBIIIKH KOPITyca, KaK y MEepPBbIX MOJENeH KaMep
cepun "3opkuit". CokpallleH U Juana3oH CKOPOCTEH IeCTBHS 3aTBOpa.

Takum oOpa3om, Hapsy C YCOBEPIIEHCTBOBAHUSIMH KaMepa UMEET HEKOTOPbIE HETOCTATKH.

"3opKuii-6" BHIMyCKaeTCs ¢ TEMHU XK€ 0OOBEKTUBAMH, YTO U "30pKUi-5", U UMeeT paBHbIC C HUM
TEXHUYECKHE XapaKTEepUCTUKU. Pazianune Mexay STUMH JBYMs almapaTtamMd cO CTOUT B TOM, YTO B
MoJienu "30pKuii-6" ynopsioueHsl CKOPOCTH JIeHCTBUS 3aTBOpa (3aTBOP paboTaeT co ckopocTsmu ot 1/30
no 1/500 cex) 3atBop CHaOXEH aBTOCIYCKOM M 3aJHsS CTEHKA KOpIyca Kamepbl OTKpHIBAeTCS Ha
[IapHUpaXx.

Anmapatel Mapku "3opkuil" SBISIOTCS TMPUOOpaMU BBICOKOTO Kjacca TOYHOCTH. OHHM MOTyT
YIOBJIETBOPHUTH 3aMIPOCHI CAMBIX HIMPOKHUX KPYTOB (OTOIIOOUTENEH (CM. IPUIIOKEHUE).

"o3"

®dorokameps! Mapku "OI /1", Tak jxe Kak 1 "30pkuil", ObUIM BBHIMYIIEHBI B Pa3HBIX BApUAHTAX.

[IepBas moxenbp kamepsl "®D/1", BoimymieHHas B 1934 roxy, ogHOTHNHA € MEPBOW MOJEIBIO
kamepsl "3opkuil". Cnenyroeit Obuta Mozens "®I/I-C" ¢ 6ornee cBeTOCHIBHBIM 00beKTHBOM. O0€ 3T
KaMephbl CHATHI ¢ IPOU3BOACTBA. B HacTosee Bpems BeltyckaroTcsa Moaenu "®O/[-2" u "OI1-2J1".

"®I/I-2" Beimyckaercs ¢ 00bekTHBOM "UHAycTap-26M", nmeeT qanbHOMED U IOIYCKaeT CheMKY
C paccTosiHUs OT 1 M.

HITopHO-1Ie1eBOI 3aTBOp CHAOXEH CHHXPOKOHTAKTOM M paboTaeT co ckopocTsimu oT 1/25 mo
1/500 cek. Hexoropsie mogenu "®3/[-2" cHaOXeHbl aBTOCIYCKOM.

[IpsiMmoii onTHUYeCKUN BUAOUCKATENh KaMepbl OOBEIWHEH B OJIHOM OKYJSIpE C JAJbHOMEPOM.
3aHss CTEHKa KopIyca cheMHas. AmnmaparT cHaOXeH MEXaHM3MOM OOpaTHOW Mepe MOTKHU IUICHKH U
HaroOMUHAIOIIEeH Ta0auIeH (CM. MPUITOKEHHE).

"®IA-2JI" umeer Te Ke TEXHUUYECKHE XapakTepucTuku, 4yro u "®D]/[-2", HO cHabOxeH
o0bexkTuBOoM "MHaycrap-61" ¢ nantanoBbsiMu H3aMu. OTcrofa npuctaska "JI" k Ha3BaHUIO anmnapara.

K anmapartam "®3/1-2" noaxoasT Bce cMEHHbIE 00bEKTUBBI Kamep "30pkuii”.
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DKcITyaTallMOHHAs XapaKTEepUCTUKA alapara Ta ke, 4To ¥ Kamep Tuna "30pkuit'.

llupyrll

"Ilpyr" - BechMa COBeEpIIEHHas KaMmepa OpPUTHHAIBHOM KOHCTPYKIIMH. Ammapar CHaOXeH
oobekTuBoM "HOnurep-8" u manmpHOMepoMm. HanMeHnsblee pacctosiHue GOKyCcUpoBaHHS 0ObEKTHBA - 1 M.
[ITopHO-111€/1€BOM 3aTBOP ammapaTa UMEeT aBTOCIYCK, ABa CHHXPOKOHTAKTa (OTAEIBHO IS MMITYJIbCHBIX
JaMIl YU JIAMII-BCOBIIIEK) M JeicTByeT B auama3zoHe ckopocteir ot 1/2 mo 1/1000 cex. IIpsimoit
ONITHYECKUH BUIOHMCKATEeNb M JAIbHOMEP OOBEIMHEHBI B OJHOM OKyJIsipe. 3aiHss CTEHKa KOpIyca
cbeMHas. AnmapaTr cHaOXeH MeXaHHM3MOM OOpaTHOH MEpPEeMOTKH IUIEHKHM M HallOMHHAIOLIeH Talnuuei
(cM. IpUITOKEHHE).

OcHoBHOe oTimyme ammapara "Jpyr" oT apyrux maiao (OpMaTHBIX anmapaToB 3aKIOYacTCs B
KOHCTPYKIIMU JICHTONPOTSHKHOTO MEXaHHW3Ma, MPUBOJ KOTOPOTO COCTOUT M3 MUHHUATIOpHOU mernu ["ans u
CKJIQJIHOTO KypKa, pacIojOKEHHOTO B HIDKHEH CTeHKe Kopryca. Eciu B3BOOMTH KypOK HPH HaXKaTOH
CITyCKOBOW KHOTIKE 3aTBOpPa, TO B KOHIIE XOZa KypKa IMPOUCXOAUT aBTOMATHUECKUH CITyCK 3aTBOpa, YTO
MO3BOJISIET BECTH CHEMKY C YacTOTOH JI0 3 KaJpoB B CEKYHIy. B moisie 3peHust BUJOUCKATENS UMEIOTCS
pamku 11 00beKkTHBOB ¢ F=5 1 8,5 cm.

Anmapar npegHa3Ha4YeH JUIs ONBITHBIX (hoTor00uTENeH 1 hoTOpenopTepos.

"KneB"

Cepus kamep "Kues" HacuutbiBaet 6 Mojenen.

[TepBonavyansHo kamepsl "KueB" BbIllycKanuch B JABYX MoJensax. BTopas monaenb, yCIOBHO
HaszpiBaeMas "KwueB-3", ormuuanace ot mepBoit ("Kues-2") Tompko HamuumeMm (HOTOIIEKTPUUIECKOTO
9KCIIOHOMETPA; B OCTAIBHOM 00€ KaMepbl ObUIH COBEPIIEHHO OJIMHAKOBBI.

ITo3nnee o6e mMozmenu ObUIM CHAOXKEHBI CHHXPOKOHTAKTOM WM IMoNyumin Ha3BaHue "Kue-2A" u
"Kues-3A".

Heckonpko ner Hazang B KoHCTpyKuuio kamep "KueB" ObuiM BHECEHBI HEKOTOpBIE IOJIE3HBIC
M3MEHEHHUs. B mpexHNX MOAeNsxX MTaTUBHOE THE3/10 ObUIO YKPEIJIEHO Ha CheM HOM KpbIllIKe Kopiyca. B
HOBBIX MOJENAX O3TO THE3A0 IEPEHECEHO C HIKHEH KpBIIIKM KOpIlyca Ha HIKHIO CTEHKY
CBETO3AIUTHON KOPOOKH KaMephl, a B HIDKHEN KPBILIKE CAETaHO OTBEPCTUE MO THE3IO.

B nmpexHux kamepax KIHO4M (IyT¥) 3aMKOB, 3allUPAOLIMX ChEMHYIO CTEHKY, pacrojaraiich Ha
HIKHEH KpBIIIKE U HECKOJIbKO BBICTYIAIN HAapyXy. B HOBBIX MOJENSIX KIIIOYM 3aMKOB YTOIUIEHBI, a Ha
HIDKHEH KpBIIIKE CIeNaHbl TPU HE OONBLIMX BBICTYIA, OOECHEUMBAIOIIMX YCTOHYMBOE MOJIOXKEHUE
KaMephl Ha CTOJIE.

Taxum 00pa3oM yanoch HECKOJIIbKO YMEHBIINTh BHEUTHUE Ta0apuThl anmapara.

Ha monepuusupoBanHoil kamepe "Kues-4A", koTopasi BelllyckaeTcsi B3aMeH kamephl "Kuep-2A",
yCTaHOBJIEHA Ta0JIMIa HAIIOMUHAHUS, YJOOHO BMOHTHPOBAaHHAsI B TOJIOBKY OOpaTHOM MEPEMOTKHU TUIEHKU
(cM. IpUIIOKEHHE).

Bbonee ocHoBaTenbHON MozaepHu3auuu noasepriach kamepa "Kues-3A". B HOBOM Moaenu 3Toi
KaMephl, KOoTopas BbIlTycKaeTca moja Ha3BaHueM '"KueB-4", 3HAUMTENbHO HM3MEHEHA KOHCTPYKIIMS
KaJbKyJsATOpa (POTODIEKTPUUECKOTO HKCHOHOMETpa. PaHbIe KONBIEBBbIE MIKAJIbI KaJbKYJSATOpa
pacrnojarajuch OJHa HaJ APYroM, BCIEICTBUE UYEro KaJbKYJSTOP CUIBHO BO3BBIIIAJCS HaJ KPBIIIKON
KaMepbl U CYyIIECTBEHHO yBeNuuMBaj ee rabapuThl. Kpome TOro, KalbKyIaTOpOM HEYZOOHO OBLIO
MOJIb30BAThCA, TAK KaK IMOCJE OCTAHOBKM yKa3aTEeNbHOM CTPENKM 3KCIOHOMETpa Kamepy AJis pacuera
BBIICPKKM TNPUXOJWIOCH BEPTETh B pa3Hble CTOpOHbl. Ha HOBOM MoOJenu mIKajibl KaJbKyJsTOpa
pacrmojio’KeHbl Ha IJIOCKMX KOHIIEHTPHUYECKHX KOJIbLaX. BbIcoTa KalbKyJsiTOpa YMEHBLIWIACh B
HECKOJIBKO pa3, ¥ NOJIb30BATHCS UM CTAJI0 3HAYUTEIBHO YI00HEe.

VYaanoch HECKOJbKO YMEHBUIUTh M BBICOTY KOpIyca »JKCIIOHOMETpa. Yao0Hee cTajo
MOJIb30BATbC W TOJIOBKOM OOpaTHOM NEpEeMOTKM IUIGHKM - OHA pAaCIONIOKEHa B IIEHTPE IIKall
KaJIbKYJISITOpA U CJeJIaHa BbIIBHKHOM (CM. IPUIIOKEHUE).

VY CcoBepIIEHCTBOBAaHO U KOJBIO auadparMbl o0bekTHBa. OHO Temepb CHaOXEeHO (PHUKcaTOpoM
YCTAaHOBKM Ha OCHOBHBIX JEJICHUSX IIKaibl auadparMbl. Bpaimmas xojblio, MOKHO OLIYTUTh MOMEHTHI
3alIeNKUBaHus (HUKcaTopa. 3allOMHUB TOPSIOK PACHOJOXKEHUS JEeNEHHH MIKaibl Tuadparmbel, a 3TO
COBCEM HE TPYIHO, MOKHO TuadparMupoBaTh OOBEKTUB, HE TS HA HIKATY, T.€. IPOCTO HA OLIYTIb.
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OCHOBHBIM HOpPMaJIbHBIM OOBEKTUBOM BO BCEX MOJENsIX sBisgercs oobektuB "lOmutep-8" B
CIenuaabHOM ompaBe, CHaOXEHHOW HE BHUHTOBOW pe3pOo, kak B kamepax "®D/1" m "3opkwmii", a
LITBIKOBBIM 3aMKOM. Kamepbl 03BOJISAIOT IPOU3BOAUTH CHEMKY C pacCTOAHUN OoT 90 cM U najblie.

B otnuume ot 3aTBOpOB apyrux manodopmMaTHBIX Kamep B 3aTBopax ammaparoB "KueB" mTopka
U3rOTOBJIEHA U3 Psia Y3€HBKMX METAUNIMYECKUX IOJIOCOK, IIAPHUPHO CKPEN JIEHHBIX OJHA C APYIoH.
Taxue 3aTBOpBI O0JIee TPOYHBI, I0JITOBEUHBI U MEHEE MOABEPKEHbI BIUSHUIO HU3KUX TEMIEPATYD.

3aTBOp aBTOMATMYECKH OTMeEpsieT BblIepKku oT 1/2 mo 1/1250 cek. Illtopka aBmkeTcs B
BEPTUKAIIBHOM HaIpaBJIeHUHU (CBEPXY BHH3).

Bunouckarens, U 1adbHOMEP COBMEIIEHBI B OHOM I0JIE 3pE€HUS U UMEIOT OJMH OOIIUN OKYJISP.
Kameps! cHaOkeHbI aBTOCITyCKaMHU.

dotoanekTpuueckuii skcroHomerp Kamepsl "Kues-4" cocrour wu3 ¢orosneMeHTa, BecbMa
YyBCTBUTEJIFHOTO MHKPO aMIIEpMETpa, peocTara M KalbKyJsiTopa. B HepaOoueM COCTOSHHUU OKHO
(oTo37IEeMEHTa 3aKPHITO 3aCIIOHKOH.

@DOTOANEKTPUUECKUI HKCIIOHOMETP KaMmepbl OYE€Hb YYBCTBHUTEJEH K TONYKAM U COTPSCEHUSM,
MIO3TOMY OOpAIIATECS C HUM HYXHO OCTOPOXHO. 3aCJIOHKY (DOTORJIEMEHTA CIIEYeT OTKPBIBATh TOJBKO Ha
Bpemsi, TpeOyemoe sl ONpEeNeseHUs BBIAEPKKH, TaK KaK OT JJIUTEIbHOTO BO3JCHCTBHUS CBeETa
(hOTO’TIEMEHT MOCTETIEHHO TEPSET SMUCCHIO.

B kamepax "KwueB" mpuMEeHUMBI T€ kK€ caMble OOBEKTHBBI, YTO M B Kamepax "3opkwuil", HO B
LITBIKOBOM OIpaBe.

"IleHuHrpag”

"JlenuHTpana" - OMH W3 HOBEHIINX COBETCKUX (pOTOAINMapaToB. DTO ManodopMaTHas Kamepa, 1o
CBOMM TEXHMYECKMM XapaKTepUCTHKaM cXxoaHas ¢ kamepamu "3opkuil-4" m "Kues-2A". Ha xamepe
yctanoBJieH 00bekTuB "HOmmrep-8". IlITopHBIN 3aTBOp Kamepsl padotaeT co ckopocTsmu ot 1 1o 1/1000
cek. JlampHOMEp OOBEUHEH B OJTHOM OKyJIsIpe ¢ BHaoMckareneM. Kamepa cHaOXeHa CUHXPOKOHTaKTOM,
JUONTPUMHBIM YCTPONCTBOM, aBTOCIHYCKOM M JONYCKaeT NPUMEHEHHWE CMEHHBIX OOBEKTHBOB. 3aHsISA
CTEHKa KOpITyca KaMepbl cheMHast. HanMeHbIas qucTaHus CbeMKH - 1 M (CM. IPHIIOKEHHE).

B Bupouckareire npesyCMOTPEHbl OrpPAaHUYUTENbHbIE JIMJICHHBIE paMKH Ul CMEHHBIX
O0OBEKTHBOB, 4YTO Je€JaeT W3 JIMIIHUM [PUOOpPETeHHE CHELUANbHbIX BHJOUCKATEeNeH M 3THUX
00OBEKTUBOB.

[IpyHIMNMAaTBPHO HOBBIM B 3TOM Kamepe SBISETCS 3aBOJHOW MPYXKUHHBIM MeXaHH3M,
ABTOMATUYECKHU MEPEIBUTAIOLINI TIEHKY U 3aBOJSALINM 3aTBOP MOCIIE KaKI0H chbeMKH. OTHOBPEMEHHO C
9TUM aBTOMAaTHUYECKU cpabaThIBAET U CUET YUK KaJIPOB.

Bcro 3Ty paboTy 3aBOJHON MEXaHW3M COBEPIIACT C TAKOW OBICTPOTOM, YTO MPAKTHUECKUA CHEMKY
MOKHO BECTH CO CKOPOCTBbIO 3-4 KaJpa B CEKyHAy. 3aBeleHHbIH 10 OTKa3a NpY>KUHHBI MEXaHU3M
paccuntaH Ha cbeMKy 10 KazapoB, mocjae 4Yero BHOBb 3aBOJUTCS. Takoe YCTpOICTBO COBEPIIEHHO
HE3aMEHMMO B HPAKTUKE (POTOKOPPECHOHAECHTOB, OCOOEHHO Ha CbEMKE COOBITMH M CHOPTHBHBIX
MOMEHTOB. IMEeHHO 11 3TO# rpynmsl GoTOpaOOTHUKOB U MpeHa3zHadeH Goroanmapat "Jlennnrpan'.

"3eHut"

C anmapatoB "3eHUT" MbI HAUMHAEM OIKMCAaHUE MaTOOPMATHBIX 3€PKAJTbHBIX KaMep.

Kamepa "3enut" moctpoena Ha 0aze kamepsl "3opkuit". Kopmyc kamepbl MpUMEpPHO TeX XKe
rabaputoB u TOoH ke ¢Gopmbl. HuwxHss kpeimka kopmyca cbeMHas. CoO CTOPOHBI 3TOW KPBIMIKH
IIPOU3BOJIUTCS 3apsiiKa KaMephbl.

I[To xoHCcTpykmmm kamepa "3eHUT" SBIAETCS 3€PKATbHOH ¢ 00OpauvyMBArOIICH ONTHYECKOM
CUCTEMOM.

"3enuT-C" (CM. mIprIOKEHUE) SABISETCS BTOPOU Mozenbio kamephl "3enut”. [lepBas momens He
uMena CHHXpOoKOHTakTa. B kamepe "3enut-C" mmeercs CHHXpPOKOHTaKT. B ocrambHOM 00e Monenu
COBEpUICHHO OJINHAKOBBI.

"3enut-C" BeImyckaerca ¢ oobektuBamu "Munycrap-22" wim "Wugycrap-50", nomyckarommMu
creMKy ¢ pacctossaus 0,65 m. [lITopHO-1IeT€BO# 3aTBOP AECTBYET co ckopocTsimu oT 1/30 mo 1/500 cek.

"3enuT-3" mpexacraBisieT coOOKH MOICPHU3UPOBAHHYIO Mojenb Kamepsl "3eHut-C". Anmapat
cHaOxeH oOwvekTHBOM '"l'enmmoc-44", momyckarwmuMm cheMKy ¢ paccrosHus 0,5 m. 3atBop pabortaer ¢
TaKUMHU XK€ cKopocTsamu, uyTo U "3eHuT-C", HO JOIOJHUTENBHO UMeeT neneHue [, T.e. MOXeT OBITh
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OCTaBJICH OTKPBITBIM Ha JUTMTEIHHOE BpeMs. Amnmapar cHaOXeH aBTOCIYCKOM. [lepenBmkeHHE TUICHKH
MPOM3BOAUTCS phiuaroM. Ha ToJOBKE MexaHM3Ma OOpaTHOM Tmepe MOTKH IUICHKH HMEETCs
HaMOMHHAOIAs Ta0nua. 3aaHss CTeHKa Kopmyca cheMHas. B ocranpHoM Mozenu "3enut-C" u "3eHuT-
3" oMHAKOBHI (CM. IPUIOKEHHUE).

OrpomMHbBIM MPEUMYIIECTBOM Kamep "3eHHT" sBISETCS BO3MOXXHOCTh BUICTh M300pakeHHE Ha
MaTOBOM CTEKJIE€ HE B TOPU30HTAJIBHOW IIJIOCKOCTH, KaK B OOBIUHBIX 3E€pKAJIBHBIX Kamepax, a B
BEpPTUKAITHHON M HE OOpAIICHHBIM ClIeBa Ha MPaBO, a MPSMBIM BO BCEX HAIIPABIICHUSX.

JpyruM He MEHee BaKHBIM MPEUMYIIECTBOM SIBJISETCS BO3MOXKHOCTh IPUMEHSTH B ATOM Kamepe
TI00BIE TTOAXOANINE OOBEKTUBBI 0€3 MpPEeIBAPUTENHLHOTO IOCTUPOBAHUS WX C KaMepou. DJTO Jenaer
kamepbl "3eHuT" O0COOCHHO YIOOHBIMH KakK I CBEPXJAbHUX, TaK U JJII CHEMOK C KOPOTKHX
PacCTOSTHUM.

C moMOIIIBIO0 BBITYCKAEMBIX JIJIS1 TOM KaMephl YIUTMHSIOMNUX KOJIell KaMephl "3eHHUT" MOTyT OBITh
YCHEIIHO WCIOIb30BAHBI I MAaKpPOChEMOK, MHUKPO(PUIBMUPOBAHHUS M PEMPOIYKIMOHHBIX padoT.
OnHako mpH 3TOM CIIEyeT MOMHUTh, YTO MO TEXHHYECKUM MPUYMHAM BUJIMMOE B OKYJISAp mojie (pa3mep
MAaTOBOI'0 CTEKJIa) HECKOJIbKO MEHbIIIE HCTUHHOTO U paBHO 20X28 MMm.

OkyJssip BHJIOUCKATENd KaMephbl YCTAHOBJICH Uil 3peHusi B npenenax ot 0 mo -1,5 guonTpuwm,
MO3TOMY JIMIIA C HE OOJBIION OJIM30PYyKOCTHIO MOTYT MOJIB30BAThCS alllapaToM, HE Ha/eBas O4KoB. J[is
JOJIeH, CTpafaronuX OOJBITUMU OTKJIOHEHHUSMH OT HOPMAJIBHOTO 3pPEHUS, B KOHCTPYKIIMU OIPaBbI
OKYJISIpa MPEAYCMOTPEHO CHEIUATBHOE MECTO ISl OYKOBOM JIMH3bI TUAMETPOM 16 MM.

OObIuHBIE CMEHHBIE OOBEKTHBBI, IPUMEHSAEMbBIC B IPYTUX COBETCKUX MajJo(pOPMATHBIX KaMepax,
st kamep "3eHuT" HempuroAHsel. J[Jisi HUX BBIMYCKAIOTCS TaKUE ke OOBEKTUBBI, HO B CIICIHUATBHBIX
ompapax (cM. Tadyuiry 4).

@otoanmapaTsl "3eHUT" TpeaHAa3HAYCHBI TJIABHBIM 00pa3oM it (OTOKOPPECHOHACHTOB U
OMBITHBIX (poTomroouTeNne. OHM He3aMEHUMBI JJIS TIOOUTENICH HATYPHBIX ChEMOK.

"Crapt"

"Crapt" Takke OTHOCHTCA K TpyIe 3epKaJbHbIX KamMep ¢ 00opayuBaroliedl ONTHYECKOU
CHUCTEMOM, HO sABJIIETCS 00JIee COBEPIIEHHOM (CM. MPUIOKEHHUE).

OcHOBHBIM 00BeKTHBOM ciayxHuT "I'eanoc-44". IllTopHblii 3aTBOp Kamepsl paboTaer co
ckopoctsimu oT 1 1o 1/1000 cek.

Ot npyrux kxamep MmoJoOHOW KOHCTPYKIMM, M, B YAaCTHOCTH, OT ammapaTta "3eHuT', Kamepa
"Crapt" oTiMyaeTcsi UENbIM  PSJIOM  KOHCTPYKTHUBHBIX HOBUIECTB M YCOBEPILIEHCTBOBaHMII.
JIONOJMHUTENBHO K MAaTOBOMY CTEKIy M YBEJIUYWUTENIBHOW Jyne B amnmapaTe HMMEeTcsl KIMHOBOE
YCTPOWCTBO I TOYHOM HABOAKHM Ha pe3kocTh. OOopaumBaronias ONTHYECKas CUCTEMa NpPHU JKETaHWU
MOJKET OBbITh CHATA U 3aMEHEHA IaXTHBIM YCTPOWCTBOM, Oojiee YIOOHBIM AJIsl PENpPOIYKIIMOHHBIX padoT,
MHUKpPO- U MaKpOChEMKH M T. Il. BMecTo Bpariatomieiics 3aBOIHOI roJIOBKM Kamepa CHaOKeHa pblyarom
(KypKOM), OJHMM HOBOPOTOM KOTOpPOTO 3aBOJAMTCS 3aTBOP M IUICHKAa IEpeMelIaeTcss Ha OJUH KaJp.
OpnHoBpeMEHHO cpaldaThIBAET U CUETYUK KaJPOB.

Anmnapar 3apspkaercs JByMs KacceTaMH M CHaOXeH HOXXOM, OTpe3alolluM IUIeHKY. Takoe
YCTPOMCTBO NO3BOJIIET B JIIOOOM MOMEHT OTpe3aTh AKCIOHMPOBAHHBIM YYacCTOK IJIEHKM M BMECTE C
KacceToM BBIHYTh €ro W3 amnmapara Ha cBeTy. Mmes mpu 3TOM 3amacHyro MyCTyH KacCeTy, MOXHO
BJIOXKHTDH €€ B KaMepy W MPOJ0JDKAaTh ChEMKY Ha OCTaBIICWCs TUIeHKe. Bmecte ¢ Tem ammapar cHaOXeH
YCTPOHCTBOM [yl OOpaTHOM MEPEeMOTKM IJICHKH B MOJAIOIIYI0 KAacCeTy U MOXET padoTaTh C OJHOU
KAaCCETOM.

OmnpaBa oOwvexTHBa Kamepbl "CtapT" cHa0)XXeHa CIYCKOBBIM YCTPONCTBOM M Tak Ha3blBaeMOMU
npeIratonieid  auagparMoid.  YCTpOMCTBO 3TO MO3BOJISIET BECTH HAOIOAEHHE 3a HM300paKeHHEM
¢dororpadgupyemMoro o0beKkTa MpU HAUOONBIIEM OTBEPCTUH AuadparmMbl IO CaMOIO MOMEHTa ChEMKH.
[Ipu HaxxaTUM HA KHOMKY CIYCKOBOI'O YCTPOWCTBA OTBEpCTHUE IuadparMbl aBTOMAaTHUECKH YMEHbBIIAETCS
710 3apaHee 3a/1aHHON BeIMYHMHBI. TOJIBKO MOCIe 3TOro NPUXOAUT B IEHCTBHE 3aTBOP amnmapara.

OO6bexTuBbl KaMmepsl "CTtapt" cHaOXEHbI IITHIKOBOW ONMpaBoil. 3aHsAsl CTEHKa KOpPIyca ChbEMHas.
Kamepa cHabOkeHa aBTOCITYCKOM U ABYMSI CHHXPOKOHTAKTaMU: JUIsl JJAMII-BCIIBIIIEK M UMITYJIbCHBIX JIAMIL.
CpeMKy ¢ TIOMOIIBIO OCHOBHOTO OOBEKTHBA MOXKHO BECTH HauwmHas c paccrosHus 70 cm. Pasmep
n300pakeHus] Ha MaToBOM cTekie — 22x32,5 mM. Kamepa nonyckaer npuMeHeHHe CMEHHBIX 00bEKTHBOB
(cm. Tabnuity 4).

Ha3nauenue annapara Takoe ke, Kak 1 Kamepsl "3eHuT".
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KpynHogopmamHbie gpomoannapamsli

I'pynna kpynHopOpMaTHBIX IUIEHOYHBIX (hOTOAmmaparoB HeMHOrouyucieHHa. OHa BKIIIOYAeT B
cebst mecTh Mogenei: "FOukop", "Dcradera”, "Jlrodburenn-2", "MUckpa", "Mock-Ba-5" u "Canrot".

Bce ammapathl paccuuTaHbl Ha NPUMEHEHHE KAaTyIIEYHOM IuleHKH mupuHOH 6 cMm. KomuuecTBo
KaJIpOB HAa KaXJOW IUICHKE 3aBHCHT OT (opmara ammapara: Juis ammapatoB 6X9 cMm - 8 kaapos, Uit
anmnapaTtoB 6X6 cM- 12 kanpos.

Bce kpymHodopmaTHBIe ¢oToanmapaTsl, 3a HCKItoYeHHeM Kamepbl "Camot", cHaOKEeHBI KECTKO
BCTPOCHHBIMU OOBEKTUBAMH, LIEHTPATbHBIMU 3aTBOPAMH, U CMEHHbIE OOBEKTHUBBI B HUX HE IPUMEHUMBI.

BaxxHoe nmpenmy1iecTBo KpynmHO(GOPMATHBIX (OTOAINTIAPATOB, KAK MBI YK€ YIIOMHUHAIIN, COCTOHT B
TOM, 4TO OHHM paboTaroT 6e3 KacceT u Oiaroaaps oco0oil hadpuuHON ymakoBKe KaTYUICUHOM MIICHKU UX
MO>KHO 3apspKaTh U Iepe3apsikaTh Ha CBETY.

Karymeunas nnenka (puc. 28) COCTOUT M3 TpeX 4YacTeil: KaTylIKd, COOCTBEHHO IUIEHKU H
JUIMHHOM OyMa’KHOM JIEH Thl, OKpAIIEHHOHN ¢ OJJHOW CTOPOHBI B UEPHBIN LIBET, a C APYrol - B KPACHBIA U
Ha3bIBaeMoi pakopioM. [IneHka nmpukienBaeTcs OAHUM KOHILIOM K YEPHOM CTOpPOHE pakopla U BMECTE C
HUM IUIOTHO HaMaThIBaeTCs Ha KaTylKy. Tak Kak pakop]] 3HaUUTEIbHO JUIMHHEE MJICHKU, CBOOOIHBIE €T0
KOHIIBI JAIMHON 1mo 40 cM KaXAblii MpU HAMOTKE CIy>KaT HAJEeKHOW 3alllMTOM IJIEHKH OT cBeTa. OJTH

Puc. 28. Karymeunas ruieHka

B Hacrosiiiee Bpemsi COBETCKasl IPOMBIIIJIEHHOCTD BBIITYCKAET KaTyIIEYHYIO IUIEHKY IHUPUHON 6
cM u puHoM 82 cM. Ha atom oTpeske momemarorcst 8 cHUMKOB popmara 6x9 cMm, 12 - popmara 6x6 cM u
16 - popmata 4,5x6 cwm.

COOTBETCTBEHHO TOMY Ha KpPacHOH CTOpPOHE pakopaa uMmeetcs Tpu psaa uudp. [lepsorii u3 HUX
(or 1 mo 8) pacnosokeH BIOJIb OJHOM KPOMKH pakopia M CIYKUT JJs UCIOJb30BAaHUS IUIEHKU B
IJICHOYHBIX KaMmepax 6x9 cm; Bropoit psaa uudp (ot 1 g0 12) pacmnonoxkeH mocpeanHe paKopia U CIIyKUT
s kamep. 6x6 cm; tpetuil psax (or 1 mo 16), pacnoso)KeHHBIM BIOJIb BTOPOM KPOMKHM pakopna,
npeaHa3zHaueH s kamep 4,5x6 cM. Takum oOpa3oM, ofHa U Ta ke TJICHKA MPUTOJIHA VIS KaMep Tpex
(dhopmatos.

Kpowme mdp, Ha pakopie IMEIOTCsl CUTHAJIBHBIC 3HAUYKH, PACIIONOKEHHBIE MEepe]] KX 101 (POt
U IIpeAynpexIatole BO BpeMsl IEPEMOTKH IJICHKH B KaMepe 0 MPUOIMKEHUN ouepeaHOl nudpbl.

B Topuax xaTyliKu BBICBEPJIEHBI YIUIyOJIEHUs JUIsl YKPEIUIEHHUs KaTyLIKU B Kamepe, IpUYeM 3TH
yriayOsieHus: UMeroT GopMy, MOKa3aHHYIO Ha pHC. 28, U MpeaHa3HauyeHbl JUIs KJIH04a, KOTOPbIM MOXHO
BpaIllaTh KaTyIIKY.

Ilepen HamMOTKOM MJICHKM Ha KaTylmKy Ha (aOpHuke K KOHIy pakopa HpPUKIaJIbIBalOT Y3KYIO
I'YMMHPOBaHHYI0 OyMa)KHYIO HakJIeHKy, KOTOpas MpeJHa3HaueHa JJis 3aKJIeHKH KOHIA pakopjaa mocie
UCNOJb30BaHUs IJIeHKH. llocie HaMOTKM Bcero pakopAa KaTyLIKy OKJIEUBAIOT TakoW ke OyMaKHOU
ITOJIOCKOM.

Onucanue kpynHopopMaTHbIX (oTOANMmapaToB Mbl HauMHaeM ¢ kamepsl "FOHKop", Kak ¢ camoit
MIPOCTOM M3 BCEX COBETCKHUX KaMep.

lllOHKopll

"FOnkop", kak 1moka3sIBaeT ero HazBaHue (cokpamieHHoe "FOHbIi KoppecnoHaeHT"), pacCUUTaH Ha
IOHBIX (oTO soOuTeneil. DTo MpoCTEeHIIMii anmapar MOJyUrpyuieyHoro tuma Qopmara 6x6 cMm B
IJIaCTMAacCOBOM KOPITyC€ C MPUMHTHUBHBIM 3aTBOPOM M BUHTOBBIM TyOycoM. 3aJHsisl CTEHKa KopIiyca
cbeMHas. Amnmapar CHa0)XEeH NepexOoJHOW KaIpoBOM paMKkoil mansi cheMku Ha ¢(opmar 4,5x6 cM u
peMemkoM i HomeHus. [Ipoctelmuii NBYXJIMH30BBIH OOBEKTHUB (oToammapara (TUIA TEPUCKOM) C
(OKyCHBIM paccTosiHuEM 6,5 CM M OTHOCHUTENBHBIM OTBEpPCTHEM 1:8 ycTaHOBIIEH Ha THNEpQOKaIbLHOE
paccTosiHue U HUKAKoTo (hOKYCHPOBOYHOTO YCTPOHMCTBA HE UMEET (CM. IPIIIOKEHUE).
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3arBop ammapara paboTaeT ¢ OJHOW MOMEHTaJIbHOU BBIIEPKKOH 1/60 Cek M ¢ BBIIEPKKAMHU OT
pyku. Ha ammapare ycTaHOBIIEH MpsIMOM ONTHYECKUH BHUAOUCKaTENb, Jlmadparma mMeeT TOJBKO JBa
3Havenus: 8 u 11. Ilpu quadparme 11 moxxHO (hoTorpadgupoBathk ¢ pacCTOSIHUA OT 2,5 M.

OO6nacTe BO3MOXKHOTO TPHUMEHEHHUS amnmnapara, KOHEYHO, OYEeHb OrpaHM4YeHa, OJHAKO B TeX
npenenax, B KaKUX anmnapar MPUMEHUM, OH JaeT BIIOJHE yAOBICTBOPUTEIBHBIC TI0 PE3KOCTU HETATUBEI, C
KOTOPBIX MOKHO NPOU3BOJIUTH U HE OOJIBIIOE YBEIUYCHHE.

"AcTtadera"

"Dcradera" - anmapaT TakXKe HECIOXHOM KOHCTPYKIHMM (opmata 6X6 CcM B IUIACTMACCOBOM
KopImyce. 3aJHss CTCHKa KOPITyca ChbeMHasl.

Ha anmnapare ycranoBieH o0bekTuB "T-35". @okycupoBaHue 00bEKTHBA IPOU3BOAUTCS 110 IIKAJE
pacctossiHui, HaumHasg oOT 1,3 M. LleHTpanbHbIi 3aTBOp amnmapaTa CHaOXXeH aBTOCILyCKOM U
CUHXPOKOHTAKTOM U JIEHCTBYET cO CKOpOCThio OT 1/8 10 1/250 cek. BugouckaTens npsiMoil oNTHYECKUH.

Anmnapat cHa0>KeH LIKajIol CBETOBBIX 3HAUEHUI W HanoMuHarolel Tadbauneil. [IpeanasHauen s
HAYMHAIOMIMX, IPEUMYILECTBEHHO IOHBIX (OTOMO0UTENeH (CM. IPUITOKEHNUE).

"Mobutennb-2"

"JlroOutens-2" - MByXOOBEKTHBHAS TUICHOYHAs 3epKaibHas kamepa ¢opmara 6x6 cm. Kamepa
uMmeer sumunyio Gopmy. Kopmyc kamepsl miactmaccoBblii. Ha ammapare "JlroOutens" ycTaHOBIEH
o0bekTuB "T-22". BuU3upHbIM OOBEKTHBOM JUIsI HABOJIKM HAa PE3KOCTh CIYXKUT aXpOMaTHUecKas JIMH3a
(axpomat) ¢ F=6 cm s oTHocutenbHbIM oTBepcTHeM 1:2,8. Bonbimas cBeTocmsia ATOr0 OOBEKTHBA
3HAYUTEIBHO 00JIeryaeT HaBOJKY Ha PE3KOCTb.

ArmnmapaToM MOXXHO CHMMaTh HauuWHasg ¢ paccrosHus 1,3 m. s cheMok c 0ojiee KOPOTKOTO
paccTosiHUA TPUMEHSIOTCA HacaJO4yHbIe JIMH3BL. 3aTBOp ammapara LEeHTPaJbHbIM, JAEHCTBYIOLUIUH CO
ckopoctsimu ot 1/10 mo 1/200 cek, cHaO»keH aBTOCITYCKOM U CHHXPOKOHTAKTOM (CM. IIPHJIOKEHUE).

B ornuuume ot apyrux AByXOOBEKTHUBHBIX Kamep B ammapate "JIroOuTenb-2" BMECTO MaToBOTO
CTEeKJIa YCTaHOBJICHA JBOSKOBBINYKJIAs JIMH3a, HA KOTOPOM 3aMaTUPOBAaH TOJIbKO HEOONBIION KPYKOK B
ueHrpe auamerpoM 12 MMm. OOBSCHAETCS 3TO HECOBEPIICHCTBOM BEPXHET0 OOBEKTHUBA KaMeEphl,
oOjanaroniero HeOOIbIIUM TOJIeM M300pakKeHUs U He JAIOLIETr0 BCJIEACTBUE 3TOTO JIOCTATOYHO PE3KOTO
n300pakeHMs Ha Kpasix MOJI.

Takum oOpa3om, BepXHsS 4acTb KaMephbl MOCTPOCHA MO CXEME 3epKaJIbHOTO BHJIOMCKATEINs, HO
pa3Mepbl ero TaKOBbI, YTO HM300pakeHHE B HEM IOJIYy4aeTcss MOYTH TaKOH K€ BEIM YWHBI, KaK M Ha
wieHke. HaBosika Ha pe3KoCcTh MPOU3BOAUTCS 1O MAaTUPOBAHHOMY KPYXKY, a BUBHPOBAHHE - 110 BCEMY
TMIOJTI0 BEPXHEW JIMH3bI BUIOUCKATEIS.

B ammapare "JlroOutenb-2" HaBOJgKa Ha PE3KOCTh OCYIIECTBIACTCS IMEpEMEIIEHUEM TepeaHeit
JMH3BI paboyero oObEKTHBA, 3yOuaTas ompaBa KOTOPOH MEXaHHYECKU COCIUHEHA ¢ 3yOuaToil ompaBoi
BH3UPHOTO OOBEKTHBA.

J1J1s IOBBINICHUSI TOYHOCTH HABOJKH BHYTPU CBETO3AIIUTHOMN IIaXThl BUAOUCKATENS YCTAHOBJICHA
TpeXKpaTHas OTKUIBIBAIOMIAsCS JIyna quamerpam 15 mm. B G0KOBO# CTEHKE KOpITyca KaMepbl UMEETCs
yriayOyieHue Ui XpaHeHUs CBETO(MIBTPOB, 3aKPHIBAIOIIEECS MIIOCKON KPBIIIKOI.

IlepBass mMonens 3Tol Kamepwnl - "JlroOutenp" HE HMMeEET aBTOCIyCKa M CHHXPOKOHTakTa. B
OCTaJIbHOM OHA HUYEM HE OTiIn4aeTcst oT mojaenu "Jlroourenp-2".

®oroanmapatel  "Jlrooutens" u  "JlioOutens-2" mpemHasHAdYeHBl IS IIMPOKOTO  KpyTa
¢doromobuTenei, ocobenHo HaunHaOMMX. OHU TPOCTHI MO KOHCTPYKIMHM U B OOPAIICHUU M HEIOPOTH.
Bwmecte ¢ Tem ammaparbl NPUTOAHBI AJIsE CAMBIX pa3HOOOPA3HBIX JIIOOUTENBCKUX CHEMOK, U TIPU YMEIOM
X TPUMEHEHHMH [AIOT OTJIUYHBIE CHUMKHM, BBIACP)KMBAIOLINE MHOTOKpaTHoe yBenuueHue. Ha omHoi
KaTyIIeYHOM TUICHKE KaMepa J1aeT 12 CHUMKOB.

KoHcTpykuus anmapara JoImycKaeT UCTIOIb30BaHUE X B YBEITUYUTEIbHBIX PUCTABKAX.

"MCKpa"

®oroannapat "Hckpa" mosBUiICS CpaBHUTENBHO HENAaBHO. DTO IUIEHOYHAsl Kamepa ¢opmara 6x6
ex ¢ 00bekTHBOM "MHayctap-58" U ¢ JaibHOMEPOM, JOIMYCKAOIUM (JOKYCHUPOBKY OOBEKTHBA HAUMHAS C
1 M. LenTpanbHbId 3aTBOp ammapara CHAa0XXEH aBTOCIYCKOM W CHHXPOKOHTAaKTOM M paboTaer ¢
BoIIepkKaMu oT 1 10 1/500 cek. DT0 OAMH M3 caMBIX COBEPIIEHHBIX LIEHTPAIbHBIX 3aTBOPOB. [Ipsimoit

51



ONTHYECKUN BUIOMCKATENh KaMephl OOBEIUHEH C JAbHOMEPOM. 3aiHss CTCHKA KOpITyca ChEMHAsl.
Armnmapat cHa0XeH IIKaJIOK CBETOYHBIX 3HAUYCHUN W HAITOMUHAIOIIEH TaOIuIeH (CM. IPUI0KEHHUE).
Amnmapat rnpenHa3zHaueH s ONBITHBIX (hoTomoOuTeneit u poropenopTepos.

"MockBa-5"

[Tox o6mmmM Ha3BanueM "MockBa" BeITyIeHa cepusi (OTOAINIMAPATOB ¢ MOPSIKOBBIMH HOMEPAMH
or 1 nmo 5. IlepBblie mieHounsle ammapatbl 3Tod cepun ("MockBa-1") ¢opmara 6x9 cm Obutu
HECOBEPIICHHBI. ANIMapaThl HE UMEIH AAJbHOMEPA, U HABOJKA HA PE3KOCTh OCYILECTBIIATIACH TOIBKO IO
HIKajie paccTosHui. He mony4nB mupoKoro NpuMeHEeHHsl, anmnapaTt ObUI CHAT ¢ IPOM3BOJICTBA M 3aMEHEH
Mozenbio "MockBa-2", cHa0KEHHOW TaTbHOMEPOM.

OnHoBpeMeHHO Ha 0a3e TOW k€ KOHCTPYKUIMHM ObUT Bbl MYIIEH IUIACTUHOYHBIM (hoToammapar
"Mocksa-3" ¢opmarta 6,5x9 cM, KOTOpBIA TakKe HE MMl ycrexa M JOBOJBHO OBICTPO OBLI CHSAT C
MIPOU3BOJICTBA.

B nanpreiimem kamepa "MockBa-2" Oblla HECKOJBKO YyCOBEpIICHCTBOBaHA. Ha Heil ObuI
YCTAHOBJIEH 3aTBOP C CHHXPOKOHTAKTOM, K KaMepe Ipujaraiach NepexoiHas KaapoBas pamka s
cbeMKU Ha QopmaT 6x6 cM. COOTBETCTBEHHO B BUJOMCKaTeNe Obljla yCTaHOBJIEHA OTpaHUYUTENIbHAS
pamka. Kamepa sTa Beimyckanach nojJ HazBanueM "MockBa-4".

JlanbHeiinee yCOBEPIICHCTBOBAHUE 3TOM KaMephl MPUBEIIO K co3nanuto ¢oToamnmapara "MockBa-
5" toro xe ¢opmara ¢ oOwvexktuBOoM "UHaycrap-24". B 3aTBOpe, KpoMe CHHXPOKOHTaKTa, ObLI
YCTaHOBJIEH aBTOCITYCK. 3aJIHsAs CTEHKa KOpILyca, KOTopas y MPEXHUX MOJIETe OTKUIbIBAIaCh HAa METIIAX
1 HECKOJIBKO Melllana 3apsi/ike, B HOBOW MOJIENIN OTAENAeTCs OT KOpItyca (CM. IPUIO0KEHUE).

B cBs13u € BBIITYCKOM MOCIEIHEN MOJENHN MPEAbIAYIINE CHATHI C TPOU3BO/ICTBA.

Kamepa "MockBa-5" - mioOutenbckuii ¢otoanmapar. [IpeumymiectBoM ee mepea APyrUMH
KaMepaMu SIBJSIETCS JOCTaTOYHO KPYMHBIA (popMaT M BO3MOXKHOCTH OOOWTHCH B pse CiydaeB 0Oe3
yBenudyeHus: cHUMKOB. Kamepa "MockBa-5" pmaer Ha OJHOM TMJIeHKE 8 KaJpoB, HO HMMEET
JOTIOJTHATEIHHYIO MEePEXOAHYI0 KaJIPOBYIO paMKy Ui cheMKH Ha ¢dopMmar 6x6 cm. Kamepa cHabxkeHa
JaIbHOMEPOM M JOIYCKAaeT BECTH CheMKy C paccTosHus oT 1,5 M. LleHTpanbHbIii 3aTBOp Kamepsl
neicTByet co ckopocTsimu oT 1 10 1/250 cex. Bupouckarens y anmapaTa npsiMol ontudeckuid. PykosTka
JICHTONIPOTSKHOTO MEXaHM3Ma U CITyCKOBas KHOIIKA 3aTBOpa CBA3aHbI MEXIy c000il OJIOKHPOBOUYHBIM
ycrporicTBoM. [Ipn HakaTHH Ha CIYCKOBYIO KHOIKY 3aTBOp cpaOaThIBaeT TOJBKO B TOM CIllydae, €Cld
nepesa 3TUM Oblla IPOU3BECHA MMOKAApOBas epeMoTKa MiIeHKH. Ha anmapare uMeeTcst HalmoMUHAIOMas
Tabnuua.

Anmnapat npexHa3zHaueH 71 ONBITHBIX (hoTomoOuTeneit u poropenopTepos.

"Cantot"
Kamepa "Camot" ¢opmara 6x6 cM Hambosiee coBeplieHHas W HauOosiee aoporas U3 4Yucia
kpynHodopmaTHeIx kamep. Amnmapar "Camor" - 0JHOOOBEKTHMBHAs 3€pKajibHas Kamepa 0e3

MEHTaNpu3Mbl. AmnmapaTr Bbllyckaercss ¢ oObekTHBOM "HHaycTtap-29". OmpaBa o0bekTHBa CHalOXeHa
aBTOMATHUYECKH JCHCTByIomel auadparmoii. DOKyCHPOBOYHOE YCTPOWCTBO JIOMYCKAaeT CHEMKY C
paccrosiaus ot 0,9 M. B ammapate umeeTcss KIMHOBOE YCTPOMCTBO M oOco0asi CTymneHuYaTas JTUH3a,
Omarogapsi KO TOpOil M300pa)keHHMEe Ha MaTOBOM CTEKJE€ IOJydYaeTcsi YBEIMYEHHBIM U PaBHOMEPHO
OCBEILEHHBIM JI0 YIJIOB.

ITopHo-111e/1€BOM 3aTBOP ammapaTa OTMEpSieT OJUHHAALATh MOMEHTAJBHBIX BbIAEPKEK OT 1 10
1/1500 cex 1 cHaOXXeH CHHXPOKOHTAKTOM M aBTOCITYCKOM (CM. IPUIJIOKEHUE).

B ommune ot apyrux kpymHodopMaTHbIX (oToamnmaparoB kamepa "Camror' uMeeT nBe
MIPUCTABHBIE IJICHOYHBIE KACCETHI (aJanTepsl). ITO AAa€T BO3MOKHOCTh MPUMEHITh Ha ChEMKE J[Ba COpPTa
WIM TUNA IUICHOK, HApUMEp 4YepHO-Oelylo M IBETHYO0. ANmapaT JOMyCKaeT NMPUMEHEHHE CMEHHBIX
O0OBEKTUBOB.

"Camror" - clioHasi, OTIMYHO OCHAIICHHAs Kamepa, MpeaHa3HaueHHas TJaBHBIM 00pa3oM s
(dboTopenopTepos.
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tbomoannapambl crnieyuasyibHO20 Ha3Ha4YeHus

"CnyTHUK"

"CrnyTHHK" SIBJISIETCSA MOKa €IMHCTBEHHOW CTEPEOCKONMUYECKON Kamepoil, BBIITyCKaeMOW Halllei
IIPOMBIIIJIEHHOCTRI0. DTO IIEHOYHAs Kamepa, 3apskaeMmas KaTyLIeUYHOM IUIEHKOW M MOCTPOEHHas IIo
TUIYy W Ha 0a3ze JBYXOOBEKTHUBHBIN 3epKayibHOW Kamephwl "JlroOutens". B ammapare ycTaHOBIEHBI JBa
pabounx oObexTHBa "T-22", Kakue umeroTcs Ha kamepe "Jlroourens", U Takoil e BU3UPHBIN OOBEKTHB.
Tax >xe ycTpoeHbl BUOUCKATETh KaMEPhI U JIBa CHHXPOHHO JIUCTBYIOLINX 3aTBOPA (CM. IPUIOKEHHE).

Takum 00pazom, ChbeMKa 3THM ammaparoM TEXHUYECKH MPOU3BOIUTCS TaK K€, KaK M ChEeMKa
kamepoii "JIrooutens". Ha 3aTBOpe mMeeTcss CHHXPOKOHTAKT M aBTOCITYCK.

Kopnyc kaMmepsl I1acTMacCOBBINM ¢ OTKPBIBAIOLIEICS HAa IBE CTOPOHBI 3aIHEH CTEHKOM.

doroarnmapaT npeaHa3HauYeH NI JIoOuTeNnel crepeockonuyeckor gororpaduu, omHako OO0
HEraTUB CTepeonapbl MOXKET ObITh HaledyaTaH OTAEIbHO, KaK OOBIYHBIA CHMMOK. BO3MOXHO Tarxke
MIPOU3BOJUTH ChbEMKY KaXKIbIM OOBEKTUBOM OTJENIBHO.

OpHuM 3apsioM KaTylIeYHOW IUIEHKHM MOJYKHO clenarb 6 IapHbIX CTEPEOCHUMKOB wind 12
OJIMHOYHBIX.

B xomruiekT ¢oroarnmnaparta BXOAIT CrielUalbHasi KOMMPOBaJIbHAs paMKa U ctepeockorn. CMeHHas
OITHKA, B CTEpEOKaMepax BOOOIIEe HE TPUMEHSETCS.

"PpT-2"

®oroanmnapat "®T-2" - nanopamHas kamepa. [IpuHIUI yCTpOHCTBA U JEHCTBUSI TAKUX KaMep yKe
ObL1 onucaH. TaM ke MpUBECHA U CXEMa armnapara.

B npunnune naHopamHble Kamepbl MOTYT ObITh paznuyHoro ¢opmara. Kamepa "OT-2"
3apshKaeTCsl 35-MIJUTMMMETPOBOM 1ephOpUpOBaHHON KMHOTUICHKOW. Ha kakiaol rieHke jumHO#H 1,6 M
ymenaercs 12 nmaHopaMHbBIX CHUMKOB. 3aTBOp ammapara pabdoraet ¢ Tpems ckopoctamu: 1/100, 1/200 u
1/400 cex. AmmapaT cHa0XXe€H paMOYHBIM BHUJIOHCKATEJIEM, CYETYMKOM KaJpOB U YPOBHEM (CM.
IPWIOKEHUE).

B amnmapare mnpumenen o0bektuB "Usmycrap-50", ycTaHOBIEHHBIH Ha TUNEpHOKAIBHOE
paccTosiHMe ¢ MOCTOSTHHOM auadparmoii 1:5. Anmapar faet naHopamMHbIe CHUMKH C YTJIOM U300paKeHHs
120° no ropuzonTanu. Kamepa 3apsi>kaercst AByMs KacCeTaMu, U 10 MEPE ChEMOK IVIEHKA ME€PE aThIBAETCS
13 MOJAK0ILEN KacceThl B mpueMHyto. Pazmep kaapos 24x110 mMm.

Bbi60op u xpaHeHuUe ghomoannapama

Kak BblOpaTb (hoToannapar

Jnst HaumHaromero ¢otomobutens BeIOOp (oToammapara MPENCTaBIAET HEJIETKYIO 3aaady.
[IpaBusbHBII BEIOOP TpeOyeT HEe TOJIBKO 3HAKOMCTBA C CyILIeCcTBYIOIIEH (oToanmaparypoii, HO U yMEHHUs
MPaBWJIBHO MOHATH, OLIEHUTh U CPABHUTH TEXHUUECKHE XapaKTepUCTUKU (OTOANIapaToB.

Hemanyro pomp wurparoT W  MarepuainbHbie BO3MOXHOCTH  (poromoOutens. Kaxmprii
(dhoTomobuTENb, €CTECTBEHHO, XK€ JIaeT NMPHOOPECTH HaWMMeHee MOoporoi (oroammapar W3 YuCiIa TeX,
KOTOpBbIE OTBEYAIOT €ro TpeOoBaHUsAM. B 3TOM cMbIcie nmpaBMIIbHBINA BEIOOp (poTOanmapaTa CyIiecTBEHHO
3aBUCUT OT TOTO, KaK (DOTOJIFOOMTENb MPEIoyiaraeT B JaJbHEHIIEM MPUMEHHUTH (oTorpaduro, Kakue
3a/1a4yl OH CTAaBHT Iepel COOOIA.

VYyectb Bce 3TU TpeOOBaHUS M BKYChl M J1aTh KaKUe-TMOO KOHKPETHBbIE yKa3aHUs ISl BCEX
CllydaeB, KOHEYHO, HEBO3MOXKHO, HO CYIIECTBYIOT KPUTEPHUH, KOTOPBIE MOTYT 3HAUYUTEIBHO OOJIETYUTh
(dhoTomoburento BeIOOp (poToanmapara.

IIpexxne Bcero, o0 HEraTUBHOM Marepuaie. MOXKHO C YBEPEHHOCTBIO CKa3aTh, YTO BCE
MperMyLIeCTBa HaXOJATCS celyac Ha CTOpPOHE IUICHOYHBIX (oToanmapaToB (MMEIOTCS B BUIY Kak
IIMPOKOTIEHOYHBIE, TaK ¥ MalloopMaTHbIe KMHOIUICHOYHBIE KaMmepsl). Jla 910 u moHsATHO. [InacTuHkm
TSDKENbI, JIOMKH U Oonee noporu, dem IieHKH. CbhemMka Ha (OTOIUIACTMHKAX KpalHEe CHMXKaeT
OTIEPaTHUBHOCTH B paboTe, TaK KaKk 3aMeHa MaTOBOTO CTeKJa (POTOIUIACTUHKON OTHUMAET CIIMIIIKOM MHOTO
BpeMmenn. JlabopaTtopHas oOpaboTka (OTOIMIACTHHOK IO CPaBHEHUIO C COBPEMEHHBIMU CPEIICTBAMH
00paboTKH TIIEHOK 0oJiee CI0KHA U TPYI0EMKA.

53



C moHmWKEHHEeM CcIpoca Ha IUIACTHMHOYHBIE (DOTOoammapaTrbl pPe3KO COKPATWIICS W BBIMYCK
(hOTOIIACTUHOK, 3HAYUTENbHO CY3WICA U HUX acCOPTHUMEHT. BmecTe ¢ TeM paciiupuics acCOPTUMEHT
(OTOMICHOK M 3HAYMUTENBHO MOBBICHIOCH HMX KadecTBO. Hama ¢oroxumuueckas NPOMBIIUIEHHOCTh
ceiiuac ynemnseT r1aBHOE BHUMaHUE YCOBEPUICHCTBOBAHUIO U PACHIMPEHUIO aCCOPTUMEHTA (DOTOIIICHOK.
He ciy4aiiHo u coBeTcKas ONTHKO-MEXaHUYECKasl MPOMBIIUIEHHOCTh BBI ITyCKAaeT ceddac JJs HIMPOKOTO
pBIHKa TOJBKO IUICHOYHBIE (oToammapaTsl U 3aHUMAETCsl TJABHBIM 0OOpa3oM pa3pabOTKONW HOBBIX
MoJieNel TNIEHOYHBIX (hOTOKamep.

B mro6utenbekoit mpakTUKe MIacTUHOYHBIE (hOTOANNapaThl yTPATUIN BCSIKOE 3HAUCHUE.

Heckonbko cioB o gopmare kamepsl. Yem MeHble ¢opmar, TeM MEHbIIE U caMm (oToarnmnapar,
TEM OH JIeT4e, MOpTaTUBHEE, a CJIeI0BAaTeILHO, U Y00Hee B padoTe.

Kazanock Obl, 4TO ¢ H300peTEeHHEM KMHO U OpraHu3anueil IIMPOKOro MPOU3BOACTBA KUHOIUIEHOK
HEMEJIEHHO JOJIKHBI ObUTH ObI MOSBUTHCSA M Majo(opMaTHbIe KUHOIUIEHOYHbIE (pOoTOanmapaThl, OJJHAKO
pa3pbIB BO BpeMeHH mnosyumics 3aech B 30 ner. Kuno Obuto m3o0pererHo B 1895 roay, a mepBbie
MasodopMaTHbIe POTOKAMEPHI MOSBHINCH TOJIBKO B 1925 rogy. OOBACHIETCS 3TO MHOTUMH TIPUYUHAMH:
HEJIOCTaTOYHO PA3BUTOM TEXHUKOM TOYHOTO MNPHOOPOCTPOEHHs, KOTOpas HE Moryia 00ecredyuTh
MOJIy4eHHE PE3KUX Majao(OpMaTHBIX HEraTUBOB, BBIACPKUBAIOIIUX MHOTOKPATHBIE YBEIHUYEHUS,
HECOBEPIICHCTBOM  (DOTOIICHOK, 007ajaBmMX TIpyOoil 3€pHUCTOCTHIO, OTCYTCTBHEM CIIOCOOOB
MEJIKO3E€PHUCTOTO BBIPABHUBAIOIIETO MPOSBICHUS, a TaKXKE TOCTYMHBIX TEXHUYECKUX CPEACTB JUIs
MIPOSIBJICHUS AJMHHBIX TUICHOK U T. A. Bee 3TH 3a1aun pemanuch mOCTeNneHHO.

B  Hactosmee BpemMs MmanodopMaTHble KaMephl COCTaBJISIOT OCHOBHYIO, Haubosee
MHOTOYHCIICHHYIO TpyNIy BO BceM Mmupe. Haubomblee BHUMaHME YAEISAETCS COBEPIICHCTBOBAHUIO
KOHCTPYKIIMA HMMEHHO 3TuX Kamep. MM crapatoTcss mpuaaTh MakCUMalbHYIO YHHBEPCaJIbHOCTh, U B
HEKOTOPBIX MOJIEIISAX 3TO YCIEIIHO JOCTUTHYTO.

OnHako eme 3HaYMTENbHAs YacTh (OTOMOOWTENICH, a B mocieaHee BpemMs U (GoTopenopTepos
MPEINOYUTACT IJICHOUYHBIE KaMepbl OoJiee KpymHOro gopmara: 6x9 u 6x6 cm.

[IpenmymiecTBa KaMep KpymHOro ¢opmara cOCTOAT B TOM, YTO HEraTHBBI, MOJYyYEHHbIE TAKUMHU
amnmapaTtaMy, pacUIMpSIOT BO3MOXKHOCTH YBEIMYEHHUS CHUMKOB 0e3 OONBLIONW MOTEPH PE3KOCTH, Yero
HeJb35 CKa3aTh 0 MaIopOpMaTHBIX KaMepax.

W3 nByx ykaszaHHBIX (popMaToB OOJdbIINI MHTEpec I (HOTONIOOUTENS MPEICTABISAIOT KaMephl
dbopmata 6x9 cM, Tak Kak CHUMKH Takoro opmara JOCTATOYHO XOPOIIO CMOTpPATCS B Hatype (0e3
YBEJIMUEHUS) U TIOOUTENh MOKET O0OUTHCH O€3 YBETUIHUTETISI.

Cy1miecTBeHHOE 3Hau€HUE MPHU BbIOOpE (hoToamnmapara UMEET YHUBEPCAIbHOCTh, TECHO CBSI3aHHAs
C KOHCTPYKIMEW Kamephl. 37ech MpEeANoYTeHHE Halo OTAATh ammaparaM, JOMyCKAaIOIIUM NpPUMEHEHUE
CMEHHOW OINTUKH, BU3YyAJIbHYIO HAaBOJKY IO MAaTOBOMY CTEKJIY, MPUMEHEHHUE YIJIMHUTENbHBIX KOJIel U
JPYTUX YCTPOMCTB M MPUCHOCOOICHUH A CIEeLUANbHBIX BUAOB CheMKH. bosiee BCEro 3TuMm yciaoBUSM
OTBEUAIOT 3epKajbHbIE KaMepbl OOBIYHOTO TUIA U C 00OpAUYMBAIOIICH ONTUYECKON CUCTEMOM, HampuMep
kamepsl "3enut" u "Crapt".

BaxxHyto posib urpaer M OCHalIeHHOCTh Kamepbl. YeMm Jydylle ocHalleHa Kamepa, TeM Oosee
IIMPOKH BO3MOXKHOCTH €€ IpuMeHeHus1. Jlyure apyrux ocHameHsl ManogopMaTHbIE KaMephl.

MHuorue (HoTOMOOUTENN CYUTAIOT, YTO YEM CJOXKHEe KOHCTPYKUus (poToammapara, TeM BbIIIE
KayecTBO TMOJYy4YaeMbIX CHUMKOB. Takoe MHEHHE BEpHO TOJBKO B HU3BECTHOH crereHu. KauecTBo
(hOTOCHMMKOB 3aBHUCHUT HE TOJILKO OT KauecTBa (poToamnmapara, HO ¥ OT 3HAHUH U OMbITa (POTOTIOOUTETIS.

IIpakTka mMOKa3bIBaET, YTO B pYyKaxX OIBITHOTO W 3HAIOIIEr0 (OTOMIOOMTENS Take CaMblid
pocToi (poroamnmapaT MOXKET J1aTh TOpa30 JyUIIUe PE3yIbTaThl, YeM CaMbIi CIIOKHBIA U COBEPIICHHBII
¢doroanmapar B pykax HeONbITHOTO (oTonoOuTens. boigee Toro, MoXHO ¢ yBEpEHHOCTBIO CKa3aTh, YTO
pu paboTe C MPOCTHIM (POTOAMTAPATOM y HAYMHAIOMIETO (hOTOMOOUTENIS €CTh OOJIbIIE TAaHHBIX OBICTpEe
HAYYHUTHCA MOy4YaTh XOPOIINE CHUMKH, YeM CO CJIOXKHBIM, TaK KaK B MTOCIIEIHEM CIyyae, TOMUMO OOILINX
dbortorpaduuecknx 3HaHUU, QOTOMIOOUTENH JOJKEH O00JIalaTh MW CHENUaJbHBIMH TEXHUYCCKUMHU
3HAHUSIMH 10 OOPAICHHUIO CO CIOKHON U TOYHOH (oToanmaparypoi.

[TosTomMy HaumHaTh padboTy (HOTOMOOUTENIO CIEAYET MPOCTHIM (POTOAMNAPaATOM M MEPEXOJIUTh K
Oosiee CIIOKHBIM MO Mepe HakKoIIeHHs (POoTorpapuuecKux W TEXHHUECKUX 3HaHUM U ombita. Crienyer
MTOMHHTb, YTO OCHOBHBIEC NMPEUMYIIECTBA CIOXKHBIX (POTOKAMEp 3aKIIOYAIOTCS HE B TOM, YTO OHHU JAlOT
CHUMKHU Ooyiee BBICOKOTO KadecTBa, a B TOM, YTO OHHM NPUMEHHUMBI B 0ojiee TPYIHBIX YCIOBUSX,
MO3BOJISIOT TPOU3BOANTH CHEMKY CIIOKHBIX CIOKETOB (Hampumep, OBICTpBIC JBIKCHHS), JEIAI0T
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BO3MOKHOH CBbEMKY IIpU HG6J’IaFOHpI/IHTHBIX CBCTOBLIX YCJIOBUX, B OOJIBIIINHCTBE CJIy4JacB MOPTAaTUBHLBI U
MHOTI'03apsAdHBbI.

lNMpoBepka hoToannaparta n yxoa 3a HUM

dotorpaduueckuil anmapaT OTHOCHUTCS K paspsjay TOYHBIX HPUOOpPOB W MpH OepexHOM
o0palleHnN MOXKET IPOCITYKUTh ECIATKH JIET, HE TPeOys pEMOHTA.

IIpoBepka ¢Qoroanmapata Ha 3aBOJE HE MCKIOYAeT HEOOXOAMMOCTH, NPEXJIE YeM KyIUTb
¢doroanmnapar, yoeauTbcs B €ro UCIPABHOCTH IIyTEM HAapYXHOIO OCMOTpa amnapara 4 olpoOOBaHUs €ro
MexaHu3MoB. Camo co0oi pa3zymeercsi, YTO TAKOH OCMOTP MMEET CMBICI TOJBKO MpPU JOCTaTOYHOM
3HAKOMCTBE C KOHCTPYKIIMEH arapara, ¢ HA3HAYCHUEM U B3aUMOJICMICTBHEM €0 YacTeil.

IIpoBepss ammapaT, HaJlO paHbLIE BCErO OCMOTPETh €ro CHapyXW M yOeouTbcs B IOJHOM
COXPAHHOCTH €ro Hapy’>KHbIX 4YacTel, OKJIEHKH KOpIyca, OKPAaCKH, XPOMHUPOBKM U HUKEIUPOBKU
MeTaJUIMYECKHX JIeTalIeH.

[locne 3Toro HajgoO MpUBECTH ammapaTr B paboyee COCTOSHUE U OCMOTPETh BHYTPEHHME AETaJH.
IIpu 3TOM cnenyeT pacKpbITh anmapar, T.€. OTKHUHYTh MM CHITh CTEHKY, KaK 3TO JeJIaeTcsl P 3apsijike,
U TIIATEIbHO OCMOTPETh BUIUMbIE AETAIIH.

3areM HaJ0 NPOBEPUTH 3aTBOP, MOMPOOOBAB, Kak OH pPabOTAaeT Ha BCEX CKOPOCTIX. OTUM
CIocoO0M MOJKHO MPOBEPUTH OOIIYI0 UCIPAaBHOCTh MeXaHMU3Ma 3aTBopa. [IpoBepky TouHOCTH AeHCTBUA
3aTBOpa Ha MOMEHTAJIbHBIX CKOPOCTAX 0€3 CrelualbHbIX MPUOOPOB CAeIaTh HEBO3MOXKHO, HO MOXHO
MIPOU3BECTH MPHUOIU3UTENBHO MPOBEPKY HA CIIyX: €CIIM 3aTBOP UCIPABEH, TO IpU pabOTe CO CKOPOCTHIO
1o 1/20 — 1/25 cex yxo pa3nuyaeT Ba OTAEIBHBIX yaapa, a mpu ckopoct 1/50 cek 06a yaapa cinuBaroTcs
B OJIUH.

Jlanee cinenyeT NpoBepUTh OOBEKTUB C MOMOIIBIO JIynbl. OOpaTUB MEPEHION JIMH3Y 0O0BEKTHBA K
CBETY, HAJ0 MPOCMOTPETh Yepe3 JIyIMy € HapyKHYIO MOBEPXHOCTh M YOSAUTHCS B OTCYTCTBHH IapaIIVH.
OTO0 0COOEHHO BaXXHO B TeX CllydasX, KOI/la INpHOOpeTaeTcs HE HOBBIM ammapaT, a ObIBIIMI B
yHnoTpeOaeHuH.

IIpocMOTpeB MOBEPXHOCTh JIMH3bI, OCMATPUBAIOT OOBEKTUB HA MPOCBET, T.€. IJISAAS CKBO3b HETO.
J1i1st 5TOTO HAZO MPEABAPUTEIHHO YCTAHOBUTH HANOOJIBIIIEe OTBEPCTHE AUAa(parMbl U OTKPHITH 3aTBOP.

JInH3bI 00BEKTHBA JOJKHBI OBITH IPO3pauyHbIMU. Eci B 00BEKTHBE 3aMETHBI payKHbIE KOJIbLIA,
3TO yKa3bIBaeT Ha packieiky nuH3. Takoil 00bEKTUB HErOJIeH.

WHornaa B 1MH3aX 00BEKTHBA MOYKHO OOHApYXHUTh MeJIbYalIlIie BO3IYyIIHbIE ITy3bIPbKH, KOTOpPbIE
MOSIBJISIFOTCS. B MPOLIECCE BapKU CTEKJIa. B HEKOTOPBIX cOpTax ONTHUYECKOIO CTEKJIa HAIWYUE Iy3bIPHKOB
MOYTH HEU30€KHO BCJIEJICTBHE UYPE3BBIYAMHOM TPYIHOCTH yCTpaHHUTh MX. Hanuuume He3HAYUTEIHHOTO
KOJIMYECTBA BO3AYIIHBIX ITy3BIPHKOB B JIMH3aX OOBEKTUBOB HE JOJDKHO CMYIIATh (POTOTFOOUTEINS, TaK KaK
9TO NPAKTUYECKH HE OKa3bIBaeT BJIMSHUSA Ha KauyeCTBO OOBEKTHBA M HE HM3MEHSET €ro ONTHYECKHX
CBOMCTB.

Jlanee mpoBEpsIIOT ¢ BO3MOYKHOW B JAHHBIX YCJOBHSAX TOYHOCTBIO MPAaBUIBHOCTH IOKa3aHHUM
JaIbHOMEPAa W ILIKaJbl paccTOsHUM. [[ns1 3TOro nanbHOMEp HaNpaBiAIOT Ha KaKOW-IIMOO MpeMET,
ynaneHHslii Ha 40-50 M. Ecinm panpHOMEp M IIKana pacCTOSIHUN JEHCTBYIOT MCHIPaBHO, TO KOHTYPBI
M300pakeHUsT TIpeAMeTa B JAJIbHOMEpPE IOJKHBI OBITh CIHUTHI (HE pa3fABOCHBI), a yKa3aTellb LIKAJIbI
paccTOSIHUI 10J1 KEH OCTAaHOBUTHCS POTUB JI€TIEHUS oC.

Taxyto jxe IpoBepKy HaJ0 IPOU3BECTH, HANPABUB KaMepy Ha MPEAMET, PacIlOIOKEHHBII Ha TOM
HauKpaT4yailleM pacCTOSIHMM OT ammapara, Kakoe 0003HaueHO Ha Iikaine. B artom ciywae ciausHue
KOHTYPOB M300pa)X€HHUsI JTOJHDKHO MPOU30MTH B TOT MOMEHT, KOIJa yKaszaTellb IIKajbl PacCTOSHUN
COBIAJIAET C 3TUM JCIICHUEM.

Ecnu anmapar He cHaOXeH JalbHOMEPOM, NMPOBEPKY HY>KHO MPOM3BECTH C MOMOUIBIO XOPOIIETO
(MENMKO3epHUCTOTO) MAaTOBOTO CTEKJIa, NPHCTABUB TOCIEIHEE K KaJpOBOM paMKe KaMephl (eciu
KOHCTPYKIIMA almapara 3TO AOIYyCKAET).

XpaHuTh ammapar HaJo Bcerga B QyTisape wim KopoOke, obeperass ero ot mpuid. Kamepsl
MaTepyaThIMU IITOPHO-IIEIEBBIMHU 3aTBOPAMU HE CJIEAYET XPaHUTh B CIIMILKOM TEM JIOM OMEUIEHUH WU
BOJIM3M Ne4el U APYTruxX OTOHNUTEIbHBIX MPUOOPOB, DTO MOXKET MPUBECTH K MEPECHIXAHUIO LITOPKH, OT
4YEero OHa TEPSIET CBOIO JACTUYHOCTh M CTAHOBUTCS JIOM KOM. 3aBOJHBIE 3aTBOPHI HE CIEAYET OCTaBIATh
Ha JI0JITO€ BpeMs BO B3BEJICHHOM COCTOSTHHH.

Henb3st moaBeprare anmapar, U 0COOCHHO OOBEKTHUB, JIUTEIHHOMY BO3JCHCTBUIO COJHEUHOTO
CBETa.
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Bo Bpemst paboThI anmapaT Hao TIIATETBLHO oOeperaTh OT BJard U NbUIH U He (GoTorpadupoBath
IOJ JOXKIEM.

IIpn cbeMke Ha BO3AyXe 3MMOM ammapar CUJIbHO OXJIAXJAaeTCs U, €CJIM BHECTHU €ro B TEIUIOE
MOMEIICHNE, METANINYECKHUE YaCTH M OOBEKTUB 3all0TEBAIOT. B Takux ciyuasx ammapaTy U OOBEKTHBY
HaJI0 JaTh OTOIPETHCS, HE BBITH pas UX.

I'yburenbHOe BIMsSHME Ha amnnapar OKa3blBaeT BETEP NPH ChEMKE B INBUIBHBIX WU IECUaHbIX
MECTHOCTAX. Menpuaiilline MEeCYMHKH, MOJHUMAaeMble BETPOM, YAapssCh O MOBEPXHOCTh OOBEKTHBA,
MOTYT BBbI3BaTh MOBPEXKJICHHE HEXHOM, TOHKO IIIM(OBAHHON MOBEPXHOCTU JIMH3 WIN MPOCBETISAIONIECH
IUICHKH, a, IPOHUKHYB B MEXaHU3M KaMepbl, MOTYT OBICTPO BBIBECTH €ro u3 cTposi. DoTomoduTensm He
pexoMenayetcst (poTorpapupoBaTh B TaKUX yCIOBHAX. Bo BCAKOM cilydae ammapar 1mociie Takoil ChbeMKH
clenyeT O4EHb TINATEIBHO BBIYMCTUTh. UUCTUTH ammapaTr HaJ0 MATKOW CyXOW ITOJOTHSHOW TPSAIOYKOM,
MPEIBAPUTENBHO BEICTUPAHHOM, HO HE TJIAXKEHOI.

OcobeHHo OepexHO cieayeT oOpamaThesi ¢ 0ObEKTUBOM Kamephl. B Hepabouee Bpems 0ObEKTHB
JIOJKEH OBITh 3aKPBIT KPBIIIKOM U XPAaHUTBCS B Uexje Win QyTispe.

Henb3st mpukacatbCsi K TOBEPXHOCTH JMH3 OO0BEKTHMBA mNaibliaMu. Pa3duparb OOBEKTHB,
BBIHMMATh €r0 U3 OIPaBbl WK OTBUHUYUBATH JINH3bI CIEAYET TOJIBKO B Cllydae KpaiiHel HEOOXOJMMOCTH.
JlenaTtb 3TO HAJ0 OCTOPOXKHO, YHCTBIMU PyKaMH, Ha 4HUCTOM crtoiie. IIpu cOopke oOBEKTHBAa BCE €ro
JeTaIu JOJIKHBI OBITh TOUHO YCTAHOBJIEHBI HA CBOU MecTa. IIpy BEIBUHUMBAHUM OIPaB JIMH3 HE CIEIyeT
MOJIb30BaThCs TPYyObBIMH HMHCTpyMEHTaMu (Imunuamu v T. 1.). OmpaBbl JHMH3 MMEIOT OOBIYHO JIMOO
HaKaTKy W OTBMHYMBAIOTCA PYyKOHM, JMOO LUIMIBI M OTBUHYMBAIOTCA C IOMOLIbIO CHEIHAIBHO
MOJIOTHAHHOM (PUTYPHOI OTBEPTKHU.

Hu B xoeMm ciyyae He cienyeT BBIHUMATh JUH3BI U3 UX onpaB. Eciu TpebyeTcs npoTepeTs JTUH3Y
¢ obenx CTOpOH, HAJO Jeiach 3TO, HE BBHIHMMAs JIMH3Y W3 ee ompaBbl. HecoOmrogeHue 3THX yCIOBUM
MOJKET NIPUBECTU K HAPYIIECHUIO KOPPEKIMHN OOBEKTHBA U K YXY/IIIEHUIO €r0 KauecTB.

Yuctuth OOBEKTHB CJIEIYEeT MITKOM KOJOHKOBOW KHCTBhIO WM OaTUCTOBOM TpsAmoukoil. He
PEKOMEHAYETCsl MPUMEHATh A 3TOW LIEJIM 3aMIlly, TaK KaKk B IOpax €€ 4acTO 3aCTPEBAlOT TBEpIbIC
YaCTUYKHU IBLIN.

B Hepabouee Bpemsi OOBEKTHB, YCTAHOBICHHBIM Ha ammapare, BCerja JIOJDKEH ObITh 3aKpbIT
KpbIKod. CMeHHbIE (OTHENbHBIE) OOBEKTHBBI JOJDKHBI OBITh 3aKpPBIThl KpPBIIIKA MU C O0EHUX CTOPOH.
XpanuTh WX Hamo B (QyTiaspax wid' KOpoOKax, BBUIOKCHHBIX BaTod. [lomerieHwe, rae XpaHHTCS
O00BEKTUB, TOJKHO OBITH CyXUM.

OOnekTuB cienyer" odeperaTb OT MbUIM C TEM, YTOOBI IPOTUPATh HAPYKHBIE MTOBEPXHOCTH JIMH3
KaKk MOXXHO pexke. IIpoTuparh JMH3BI HaJ0 OCTOPOXHO, HE NMPOU3BOIASA IPU ITOM CUJIBHOIO HAKUMA.
Kuctp 1151 cMaxMBaHuUs MbUIM HA/I0 XPAHUTh B XOPOLIO 3aKPbITOM QyTisipe. MOKHO TakXke CAyBaTh MbLUIb
PE3UHOBOM I'PYILEH.

B cirydae nosiBieHus MATEH Ha NOBEPXHOCTH JIMH3 MOKHO CJIETKA YBJIAKHUTB JIMH3Y ABIXAHUEM H
TYT e NPOTepeTh nocyXa. {1 yaaneHns KUpOBBIX IATEH NIPUMEHSIETCS BATHBIN TaMIIOH (HEMHOTO BaThl,
HaMOTaHHON HAa KOHYMK CIIMYKH), CJIETKa YBJIA)KHEHHBIN METPONIEHHBIM d3(PUPOM MM YUCTBIM CIIUPTOM.
Hu B xoem ciyuae Hemb3s 1715l 3TOr0 IPUMEHSTh OCH3MH WM alleTOH.

IIpu nonp30BaHUM CMEHHOM ONTUKOM, KOTJa MPUXOANUTCS BBIBUHTUTH OIUH OOBEKTUB U BBUHTHUTH
BMECTO HEro APYTroi, CIeqyeT CHauanaa YyCTAaHOBUTh OOBEKTHUB IO IIKAJIE PACCTOSIHUNA HAa caMoe KOPOTKOe
pacCcTosHUE, T.€. IMPENEIbHO MOBEPHYTh €r0 B YEPBAYHOW OIPAaBE, U TOJIBKO IOCJIE 3TOTO BBIBUHTUTH
00BEKTHB U3 KaMEPBHI.

IIpu BBMHYMBAHHMM OOBEKTHBA €ro TaKXKE CIEAYyeT CHAa 4aja MOCTaBUTh HAa CaMOE KOPOTKOE
paccTosiHueE.

He cnenyer camoMy packpbIBaThb MEXaHU3M 3aTBOpa U JAPYTHME€ MEXAaHU3MbI KaMepbl, HE 00Jsanas
HEOOXOAMMBIMU 3HaHUSMH B 00JIACTH TOYHOM MEXaHMKH. B ciyuyae moBpexaeHusI MEXaHUUECKUX JacTen
anmnapara HaJlo 0OpaTUThCS K KBAIU(DUIUPOBAHHOMY CIELIUAIUCTY-MacTepy.

Bo Bpems paboTbl HEb3s CUIBHO HAXKMMATh Ha pbIYard ynpaieHus kamepoil. Ecium anmapat
UCIPaBEH, TO BCE €ro MOJABMKHBIE YAaCTH JOJKHBI JABUraThCs JOCTATOYHO CBOOOAHO M Jierko. Ecmm xe
anmapar HEeHCIPaBeH, TO U3UIIHUMHU YCUIMSAMU MOXHO JIMIIb TOBPEAUTH €T0 elie OOJbIIIe.
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maga IV ®otorpadmnyeckne matepumansol

dotorpaduyeckumMu  MaTtepuariaMH  Ha3bIBAIOTCS ~ CBETOYYBCTBHUTECIBHBIC  MaTepHalbl,
npelHa3HAYCHHBbIC Ul IMOJyYeHHss Ha HUX (ororpaduuecknx H300paKeHWid, T.e. (POTOIIACTHHKH,
¢doromeHku u poTodymaru.

Martepuaibl 5TH XapaKTepU3YIOTCs [IETBIM PSIIOM CBOMCTB, 0€3 3HAHUSI KOTOPBIX MPABUIIBHBINA UX
BBIOOD Y MPUMEHEHUE CTAHOBSITCS HEBO3MO)KHBIMHU.

Ceolicmea ¢pomomamepuarsos

CtpoeHue choTomaTepmanos

ToHKHIT CBETOUYBCTBHTENBHBIM CIOH (DOTOIUTACTUHOK, TUIEHOK W Oymar TIpeacTaBisieT coOou
BBICOXIIIMN CJIOM TaK Ha3zbIBaeMou (oTorpaduuecKkor IMyIbCHH.

B ocHoBHOM ¢ororpaduyeckass 3MyJIbCHs COCTOMT U3 JKEIaTUHBI M CBETOYYBCTBUTEIILHOTO
BemecTBa. B KkadecTBe Takux BemiecTB B ¢oTorpaduu MPUMEHSIOTCS TaJIOMHBIC  COJIH cepedpa:
OpOMHUCTOE, XJIOPUCTOE U HOAUCTOE.

W3 ma3BaHHBIX Tpex coJjied Hamboyee MHMPOKO MpuMeHseTrcss B (ororpadum Opomucroe u
X1opucToe cepebpo. Momucroe cepebpo caMOCTOATENBHO He MPUMEHSETCS M BBOJMTCS B IMYIBCHIO
0OBIYHO B HEOOJIBIINX KOJUIECTBAX COBMECTHO C OPOMUCTHIM HJIH XJIOPUCTHIM CEPeOpOM.

TonmuHa cyxoro cBETOYYBCTBUTEIBHOTO CJIOSl OUEHb HE BenMKa, nopsaaka 0,025 MM Ha IieHKax,
0,015 mm Ha muactuHkax u npuMmepHo 0,008 MM Ha Oymarax. B 3ToM TOHYaMIIeM ClI0€ KPHCTAILIBI
rajougHoro cepedpa pacnpenenstorcs B 20-40 cinoeB. B kaxaoMm KBaJpaTHOM MUJLTUMETpE CJOS
COJIEP’KUTCS OT MOJYMHUJUTMOHA JI0 MATH MWIIHOHOB KpUCTauioB. OTCI0/1a MOKHO CyAMTh, KaK Maja ux
BenuunHa. OHa U3MeEpsIeTCS MUKPOHAMU U Jake JOJISIMU MUKPOHA.

Uto0bl mpuaaTh HEraTUBHBIM MaTepuanaMm 0Oojee yHUBEpCajJbHbIE CBOMCTBA, YaCTO HAHOCSIT HE
OJIMH, a JIBa AMYJIbCUOHHBIX CJIOS, CHayaJla MEHEE UyBCTBUTEIbHBIM M MEJKO 3€PHUCTHIH, a MIOBEPX HETO
OoJyiee uyBCTBUTENbHBIN. Kpome TOTO, /ISl 3alIUTHI MYJbCHOHHOTO CJIOSI OT BHENTHUX BO3 JEHCTBUIA
MOBEPX AMYJIBCUU YaCTO HAHOCAT €Ie OJUH TOH KMH CJIOM JKEIAaTUHBI, UTPAIOIINN POJIb 3aLIUTHOIO JaKa.
DTOT cNoi yaydiiaeT HeKoTopble poTorpaduieckiue CBOMCTBa CBETOUYBCTBUTEIBHBIX CJIOEB, YMEHbBIIAET
3€pHHUCTOCTh, MOBBIIIAET PA3PEIIAIOUIYI0 CIIOCOOHOCTH, 3AIIMINAET CBETOYYBCTBUTENBHBIA CIOH OT
MEXaHUYECKHUX MOBPEXKAECHUN. ITOT CIOCOO MPUMEHSETCS IPU U3TOTOBIIEHUH TUICHOK.

Bo u3bexanue cBOpauuMBaHMs IUICHOK B CTOPOHY 3MYJIbCHH, a TaKKe IJS NPeryNpexIcHHS
BO3HUKHOBEHHUS AJIEKTPUYECKUX Pa3psiioB (MCKp) NpU IUIOTHOM CBEPTHIBAHUU IUIEHKH B PYJIOH WIIU
HAMOTKE €€ Ha KAaTyIIKy Ha OOOpOTHYIO CTOPOHY LEJUTYJIOWIHON TMOIJIOKKA HAHOCST elle OAMH
MIPOTUBOPA3PAIHBINA cioil. HakoHen, A yCcTpaHeHUs! TaK Ha3bIBAa€MBIX OpPEOJIOB IUIACTUHKH JI0 TOJIMBA
Ha HUX SMYJIbCHU MOKPHIBAIOTCS CBETOHETIPOHUIIAEMBIM CJIOEM KaKOH-THO0 HEUTpaabHOM, HE BIUSIOMICH
Ha 3MYJBCUIO KpPacKd, KOTOpas BO BpeMsl IpPOSBICHHUS OOECIBEUMBAETCA B MPOSBUTEIEC WU (PUKCAKE
a100 BBIMBIBAETCS BO BPEMsl NMPOMBIBKM HETAaTHUBOB. Y IUICHOK MPOTHBOOPEOJBHBIM CIOEM OOBIYHO
CIY>KUT 3aJHUM, MPOTUBOPA3PSIAHBIN CIIOH, KOTOPBIM OKpAIMBAETCS CIHEIUATbHBIM KpPACHUTEIEM |
oOeclBeynBaeTcs B Mpolecce NposiBiIeHus U (pukcupoBaHus. YacTto As TOH ke IeTH cama MOAJOKKA
(uenmtysou) OKpalMBaeTcs B CEpblid WIIM CHHEBATO-CEPbIH 1IBET.

Opeonamu  HazpIBalOTCA 3a0UTBIE CBETOM Yy4YacTKH  (oTorpaduyeckoro Hu300paxeHus,
oOpa3yronuecst BOKpYT U300paKeHHsl SpKUX MPEIMETOB U CO3/IA0IIKE BIIEYATICHUE CUSHUS.

Bo3HukHOBEHHE OpeOJOB OOBSACHIETCS TEeM, 4YTO SpPKHE Jy4yd CBETa, NPOHMKAs CKBO3b
CBETOUYBCTBUTEINIbHBIN CIIOM, paccenBaroTCs, a MPOWJsS CKBO3b MOMJIOXKKY (CTEKJIO WM LEJUTYJIOUI) U
OTPa3MBILUCH TOJ] HEKOTOPBIM YIJIOM OT 3aJ1 Hel MOBEPXHOCTHU MOJUIOXKKH, MMAJal0T ¢ 0OpaTHOI CTOPOHBI
Ha CBETOYYBCTBHUTEJIbHBIN CIIOI U BHOBb PACCEUBAIOTCS. DTO SIBJICHHE, MEHEE OIYyTUMOE MPU ChEMKE Ha
TUIEHKAX, TOJIIIMHA KOTOPBIX OOBIYHO OYEHb HEBEIMKA, OCOOCHHO CHJIBHO CKa3bIBAETCS MPU MPUMEHEHUN
IJIACTUHOK.

Ha puc. 29 npuseneH nomnepedHblii pa3pe3 COBPEMEHHOM HETaTUBHOW IUIEHKU. B HeW MOXHO
HACYMTAaTh HIECTh pa3 JIMYHBIX CIIOEB.

* vy
FEU'IOI/IH&MI/I, WA TaJIOr€HAaMH, B XUMHU HA3bIBACTCA I'pyHIla XUMHUYCCKUX 3JICMCHTOB! (I)TOp, XJI0p, 6pOM u uona.
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Puc 29. Cxematnueckunii pa3pe3 HETATUBHOW TUICHKA

Buabl doTomaTepuanosn

[o sKkcruTyaTalnOHHOMY MPU3HAKY BCE CBETOUYBCTBHUTEIbHBIC MaTEpUANIbl MOKHO Pa3/ieiuTh Ha
JIBE TPYNIbI: HETaTWBHBIC W IMO3WTHBHBIC. Kak MOKa3bIBalOT HA3BaHWA, MEPBBIE M3 HHUX CIIy)KaT IS
MIOJTyYCHHsI HETaTUBOB M NPUMEHSIOTCS MPHU ChEMKE, BTOpbIC IMpeIHa3HAueHbl IMIABHBIM 00pa3oM s
MOJTy4eHUs TOTOBBIX (poTorpadnueckux KON B BUJE TUAMO3UTHBOB HA CTEKIIC WM IUICHKE WJIM B BHJIE
oTnedaTkoB Ha ¢oroOymare. [loaTomy HeratuBHble (HOTO rpaduuecKkrue IMYIbCHA OOBIYHO HAHOCATCS Ha
CTEKJIO WJIM Ha LEJITYJIOHI, TO3UTUBHBIC ’Ke HAHOCATCS Ha IOJUTOKKH BCEX TPEX BUJIOB.

ITo xapakrepy (oTorpaduueckux CBOMCTB CBETOUYBCTBUTEIbHBIE MaTEpUANbl Pa3IMYyarOTCs MO
CBETOYYBCTBHUTEIBHOCTH, KOHTPAcTHOCTH, (oTorpadnyeckoil mMpOTE, 3EPHUCTOCTH, pa3perIaromiei
CIOCOOHOCTH M CIHEKTPaJbHON UYyBCTBHTEIBHOCTH (IIBETOUYBCTBHTEIBHOCTH). Bce 3T cBoiicTBa (3a
UCKJIIOYEHUEM I[BETOUYBCTBUTEIBHOCTH) OOBIYHO CBS3aHBI IPYT C APYTOM ONPEAETICHHON 3aBHCUMOCTBIO,
BBIpA)KAIOIIEHCS B TOM, YTO Y€M BBIIIE CBETOYYBCTBUTEIBHOCTH (POTOrpauUECcKOro Ciosi, TeM OOBIYHO
Ooupire ero (oto rpaduyeckas MMPOTa U 3€PHUCTOCTh, © MEHBIIE €ro KOHTPACTHOCTh U Pa3peIlaromas
CIIOCOOHOCT.

B nanpHelmem, paccMaTpuBas KaXKI0€ W3 OTUX CBOWCTB B OTIEIBHOCTH, MBI IOApPOOHEE
OCTAaHOBUMCS Ha UX CYITHOCTH U MPAKTUYECKOM 3HAUCHUH.

C BeTO4YYyBCTBUTENIbHOCTb

CBeTO4yBCTBUTEIBHOCTh SIBJISIETCS TEM OCHOBHBIM CBOMCTBOM (poTorpaduueckoro cios, Ha
KOTOpoM Oazupyercs Bes hoTorpadus.

[Tox 3TM CBOICTBOM MMeETCSl B BULy CIIOCOOHOCTH CBETOUYBCTBUTEIBHOTO CJIOSI pearupoBaTh Ha
JIeCTBUE CBETA, BBIPAXKAIOWIASCI B MOTEMHEHMH OCBELICHHOTO CBETOUYYBCTBUTEIBHOIO CJIOS B
MIPOSIBUTEIIE.

IIpuobperass HeraTuBHbIE (OTOMATEpUANIbI, MAJOONBITHBIN (OTOMOOUTENb OOBIYHO CTPEMHUTCS
JOCTaTh IUTACTUHKM W IJICHKH HAWBBICHICH CBETOYYBCTBUTEIBHOCTH, IIOJlaras, 4YTO 4YeM BBIIIE
CBETOYYBCTBUTEIBHOCTh (POTOMATEPUANIOB, TEM BBIIIE UX KauecTBO. Takoe MpeacTaBiIeHHE O 3HAYEHUU
BEJIMYUHB CBETOUYBCTBHTEIBHOCTH HEBEPHO, TaK KakK NpPU TMPOYUX PaABHBIX XapaKTEPUCTHKAX
¢doTromarepuanaoB KauecTBO (oTorpa)uueckux CHHUMKOB OT CBETOUYBCTBUTEIBHOCTH HE 3aBUCHT.
OnvHAaKOBO  OTJIIMYHBIE CHUMKH MOXXHO TOJNYYUTh Ha IUIACTMHKAX W  IUIGHKAaX  Pa3HOUH
CBETOYYBCTBUTEIBHOCTH. CBETOUYBCTBUTEIIBHOCTD K€ OMPEAEISIeT TOJIbKO BO3MOXKHOCTh UCIIOIb30BaHUS
¢doTromarepuasoB B pPAa3IUYHBIX CBETOBBIX YCIOBHUSX. BBICOKOUYBCTBUTEIBHBIC IUIEHKH ITO3BOJISIOT
¢dororpadupoBaTh MpU MEHEE IPKOM OCBEILEHHUH, a TP MPOUYUX PABHBIX YCIOBHUSIX OCBEILEHUS TPEOYIOT
MeHbIIeH BbIACpKKH. Ho manmexo He Bcerna BBICOKAs CBETOYYBCTBUTEIBHOCTH (POTOMATEpHANIOB Tak
BaXKHA, KaK MOJKET MoKa3aThcs (POTONOOUTENIO Ha MEPBbIi B3I

Tak Kak OT BEJMYMHBI CBETOYYBCTBUTEIHHOCTH 3aBUCUT BBIJIEPKKA IPH CHEMKE, TO s
HaXOXKJCHHs MPABUIBHOM BBIIEPKKH HEOOXOJUMO, OYEBHMJHO, pacrojaraTb YUCIECHHBIMU JAHHBIMH O
CBETOYYBCTBUTEIHHOCTH. [l09TOMY CBETOUYBCTBHTEIBHOCTh IUTACTUHOK W IUIEHOK H3MEpseTcs Ha
(habpukax u 0003HaUaeTCs Ha YMAKOBKE.

B CCCP npumensieTcss METOJT CEHCUTOMETPHUECKOTO MCTIBITaHuS (POTOrpaduuecKux MaTepraIoB
(I'OCT 2817-50). Yucna, Belpakarolye CBETOUYBCTBUTEIBHOCTD 110 3TOMY METOY, UMEIOT CJIeTy oI

pan: 1; 1,4; 2,8; 4; 5,5; 8; 11; 16; 22; 32; 45; 65; 90; 130; 180; 250; 350; 500; 700; 1 000 u T. 1.
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ITo TOCTy ¢otorpaduueckne HEeTaTUBHBIC MaTEPHAIBI TOIPA3ACIAIOTCS Ha (POTOIUIACTHHKU H
TJICHKU:

HU3KOHM CBETOYYBCTBUTEIIBLHOCTH 11ul16en I'OCTa
MaJIOW CBETOYYBCTBUTEIBLHOCTH 22u32en I'OCTa
CpeaHEeN CBETOUYBCTBUTEIBHOCTH 45u 65 en. I'OCTa
BBICOKOI CBETOUYBCTBUTEILHOCTH 90 u 130 ex. 'OCTa
BBICIIIEN CBETOUYBCTBUTEIBHOCTH 180 u 250 en. I'OCTa

HauBbICIIeH cBeTOUyBCTBUTEIBbHOCTH 350 1 6omee en. 'OCTa

JIOCTOMHCTBAa MaTepHajoB HAMBBICIIEH CBETOYYBCTBUTEIBHOCTH OCOOCHHO OIIYTHMBI BO BpEeMs
CBEMKH B ITACMYPHYIO ITOTOJTY, B CyMEPKH MM BEYEPOM IIPH CBETE HeOOIbIINX 3eKkTponami. [lons3yscek
TaKUMH MaTepHajaMH, MOXXHO, HamnpuMmep, IPOU3BOIUTH MOMEHTAIbHYIO CBEMKY CIEHHMYECKHX
MOMEHTOB, CHJISl B 3ajie TeaTpa, CHUMATh NPH CBETE€ HEOOJBIION 3JIEeKTposiaMIbl U T. A. Takue BHIBI
CbEMOK B NPAKTUKE (POTOIOOUTENS BCTPEUAIOTCS CPABHUTENBHO PEIKO; Il OOBIYHBIX JIHOOMTENbCKUX
CHEMOK BIOJIHE TIPUTOJIHbI IUTACTHHKY (IUIEHKH) CPEIHEH 1 BHICOKOW 4yBCTBUTEIBLHOCTH.

B pasHBIX cTpaHaX MNPUMEHSIOTCS pPAa3JIMYHbIE METOAbl CEHCUTOMETPUYECKOTO HCIBITAaHHS
(doToMaTepranoB, ¥ 3HAUYEHHE YUCET BBIPAXKAIOUINX CBETOUYBCTBUTEIBHOCTB, B Pa3 JIMYHBIX CHCTEMAax
paznmuyHo. Tak Kak B OCHOBY JTHX METOJOB IIOJIOKEHBI pPAa3HbIE KPUTEPUU ONpEACICHHS
CBETOYYBCTBHUTEIBHOCTH, YHCIIA CBETOUYBCTBUTEILHOCTH HECOM3MEPHMBI.

B paznuuHBIX AUTEpAaTypHBIX UCTOYHHUKAX MOXKHO BCTPETUTH pa3HOE CpaBHEHHUE ITHX yucend. Ero
HAJI0 TOHMMATh KaK YCJIIOBHOE M MPUOIM3UTENBHOE, XOTS B OOJBIINHCTBE CIIy4acB BIIOJIHE TOCTATOUYHOE
JUISL IPAKTUKY.

[TockonbKy Ha HalIeM PBIHKE UMEIOTCS (OTOMATEpHANbl, IMIOPTUPYEMBIEC U3 Pa3HBIX CTPaH, MBI
NPUBOJUM CpPAaBHUTEIbHYIO TaONMIy 5 BEJIMYMH CBETOYYBCTBUTEIBHOCTH (DOTO MarepuaioB IO
Pa3INYHBIM CEHCUTOMETPUIECKUM CHCTEMaM B COOTBETCTBHUH C TEMH CPaBHUTEIHHBIMH JAHHBIMH, KaKHe

0003HAYCHBI HA COBETCKUX (POTOTIICHKAX.
Taobmuma 5

OpueHTHPOBOYHAs CpaBHUTENbHAS TaOIHUIIA YHCET
CBETOYYBCTBUTEIBHOCTH (DOTOMATEPUAIIOB 110 Pa3IMYHBIM CEHCUTOMETPUYECKUM CHCTEMaM

I'OCT, en. | IVH | Becton | ASA
11 12 10 12
16 13 15 17
22 15 20 25
32 16 25 35
45 18 40 50
65 19 60 75
90 21 80 100
130 22 120 150
180 24 160 200

250 25 240 300
350 27 320 400

KoHTpacTHOCTb

Crnenyromeii  BaKHOM  XapaKTepUCTUKOM  (OTOMATepuanoB  SBISETCS  KOHTPACTHOCTb.
KonTpacTHOCTBIO Ha3bIBaeTCs CIMOCOOHOCTH (oTorpaduyeckoro maTepuaia MepelaBaTh SPKOCTH
doTtorpadupyemoro o0beKTa C TON WM UHOU CTENEHBIO PA3IUYUSL.

Onnoit u3 3ama4 Gotorpaduu ABISETCA TAKOE BOCIPOU3BEIEHHE 00BEKTa ChEMKH, TIPU KOTOPOM
¢dororpaduueckuii CHUMOK MPABUIBHO MEPEAAET COOTHOLICHUE PA3TUUHBIX SIp KOCTEH 00bEKTa ChEMKHU.

Opnaxo He Bce (oTorpaduueckre MiIacCTUHKU U TUIEHKU B OJMHAKOBOW CTENEHH OTBEYAIOT STOMY
TpeboBanuto. OJHU U3 HUX CIIOCOOHBI MEpeaBaTh APKOCTH 00BEKTa TOYHO MIIM HOPMAJIbHO, IPYTHE - C
TOM WJIM MHOM CTENEHbIO OTKJIOHEHHS OT HOpPMajdbHOW mepenadu. I[lpm 3TOM MOryT MMETh MECTO
OTKJIOHEHHSI JIBYX BHJIOB: B CTOPOHY MPEYBEIUYCHUS PA3HUIIBI MEXKIY SPKOCTSIMH OTACIBHBIX YYaCTKOB
(dhoTorpadupyemMoro o0beKTa U B CTOPOHY YMEHBIIICHUS STOM Pa3HHIIBI.

B 3aBucuMOCTH OT cOcTaBa CBETOUYBCTBUTEIBHOW 3MYJIbCUU U METO/Ia €€ M3TOTOBJIEHUS MOTYT
OBITh MOJTYUYEHBI CBETOUYBCTBUTENBHBIE MAaTEPUAIBI PA3TUYHON CTEIEHH KOHTPACTHOCTH.

59



Y ManoomnbITHOTO (OTOMOOUTENSI MOXKET CIOKUThCS MHEHHE, YTO HAWIYYIINMH SIBISTFOTCS
TOJILKO HOpMajbHble (DOTOIUIACTUHKM M IUIEHKU. B JnelcTBUTENbHOCTM 3TO HE Tak. 3ajaya
JOKyMEHTaJbHON QoTorpaduu mepenath Ha CHUMKE QoTorpadupyemMblii OOBEKT Kak B HaType, C
HOPMaJIbHBIM KOHTPACTOM; OJTHAKO YaCTO KOHTPACT TpeOyeTcs 0cinabuTh (€M OH OYCHB CHIIEH B HATYPE)
1160, HA00OPOT, YCUIIUTH (€CIIH OH B HaType ciad).

Tak, Hampumep, B SICHBIM COJHEYHBIM JCHBH Oeyioe 31aHue Ha (POHE TEMHO-3€JICHOM JIMCTBBI
MPECTABISET COOOM OOBEKT C BeChbMa BBICOKMM KOHTPACTOM. TE€HH TMOIYyYalOTCsS OYEHb INTyOOKUMH,
JUCTBA OYEHb TEMHOW, a 3[aHUE OCJIENUTENbHO OenbiM. CHUMOK Takoro OOBEKTa, CIENIaHHBIM Ha
KOHTPACTHBIX TUIACTUHKAX WJIM IJICHKAX, OKAXETCS HEYJIOBICTBOPUTEIbHBIM. CheMKa Ha HOPMAaJIbHBIX
IUTACTUHKAX Tak)Ke MPHUBEAET K MOJIYYEHHI0 KOHTPACTHOTO CHUMKA, TaK KaK CIHIIKOM KOHTPAacTEH cam
00BeKT. B 3TOM ciyuae 1enecooOpasHee BCEro MPUMEHHMTh MATKUE TUIACTUHKU WM IUICHKH, YTO JACT
BO3MOYXHOCTh MOJTyYHUTh HA CHUMKE JIETAJI CIO’KeTa KakK B HauboJjee CBETIIbIX, TaK U B HauOoJiee TEMHBIX
MecTax.

JlJ1g CheMKHU OCEHHETO Mel3aka B MacMypHYIO MOroly 1eJIeco00pa3Ho MPUMEHUTh KOHTPACTHBIH
MaTepHall U BO BCIKOM CITy4ae HE MOJIb30BaThCS MATKUMU TUTACTUHKAMHE WJIH TICHKAMHU.

Bo3MmoxHBI cayuyau, Korja, HECMOTpPsS Ha BBICOKHI KOHTpAcT CIO)KeTa, TpeOyeTcs MpUMEHEHHE
BBICOKOKOHTPACTHBIX IUIACTUHOK WM IUIGHOK JJIsl COXPAHEHUS KOHTPACTHOCTH WJIM TOBBIIICHUS €€,
HampuMep, Ipy PenpoAYyKIHUU YepTekKel WU IITPUXOBBIX PUCYHKOB, BBIMOJIHEHHBIX YEPHOH TYLIbIO Ha
Oemnoii Oymare.

Takum oOpa3oMm, NpUMEHEHHEM MATE€pPHAIOB PA3NIUYHOM KOHTPACTHOCTH MOXHO H3MEHATH
xapaktep u3o0paxkeHHust choTorpadupoBaHHBIX OOBEKTOB, JOCTUTAass HEOOXOAMMOTO JUISl KaXKIOro
OTHIeNBbHOTO ciay4as ddekra.

@DOTONMPOMBIIIIEHHOCTh BBIMYCKAaeT (POTOIIACTUHKM M IUICHKH Pa3JIMYHON KOHTPAacTHOCTH. B
3aBUCHUMOCTH OT CTENEHH KOHTPACTHOCTH CBETOYYBCTBUTENbHBIE MAaTe€pHalIbl MOAPA3IEAIOTCS Ha
MSTKHE, HOpMaJlbHbIe, KOHTPACTHbIE, 0COO0 KOHTpPACTHbIE M CBEPXKOHTpacTHble. COOTBETCTBYIOIINE
0003HaYEeHHSI CTABATCS HA YIIaKOBKE 3TUX MaTEpPHAJIOB.

B ¢ororpaduyeckoii mpakTHKe NMpU OLIEHKE HEraTUBHBIX MAaTEPHAJOB MPUHHMAETCS B pacueT
KOHTPAaCTHOCTh HETATUBHOTO HW300paXXEHHs IO CpaBHEHHIO C (ororpadupyeMbiM OOBEKTOM, a TpH
OLIEHKE TIO3UTUBHBIX MAaTEPUAJIOB - KOHTPACTHOCTH MO3UTHBA 110 CPABHEHHUIO C HETATHBOM.

B npuBogumoii Hmke Tabnuie 6 JaHbl OPHUEHTUPOBOYHBIE YKa3aHHUS O BBHIOOpE IUIACTUHOK U
TUICHOK T10 MPU3HAKy KOHTPACTHOCTH B 3aBUCUMOCTH OT OOBEKTOB CHEMKH.

Haubonee wyacTto Ha mpakTHKE NPUMEHSIOTCS HOpMajbHble (hOTOMAaTepHabl, MO3TOMY
MPOMBIIIJICHHOCTh BBITYCKAeT UX B OOJbIIEM KOJIMYECTBE, YeM Jpyrue. B cBs3u ¢ 3TUM B Mara3mHax
WHOTJ]a OTCYTCTBYIOT JIpYTHe€ IUICHKU U IUTaCTUHKU. POTONIOOUTENI0 BaXXHO 3HATh, YTO KOHTPACTHOCTh
n300pakeHUs] MOKHO B M3BECTHOM CTENEHU MEHSATh B IPOLIECCE IMPOSBICHUS IUIACTUHOK U TUICHOK.
[Toapo6HO 06 3TOM roBOpHUTCS B ri1ase VI.

Tabnuma 6

PexkoMeHiyemble copTa MJIACTUHOK U TJIEHOK

CopT mI1acTUHOK
WM TIJICHOK

benbie 3manus M CKyJIBITYpa HA TEMHOM (OHE Msrkue
CbheMKH U3 TEMHBIX TOMEIIEHUH uepe3 OKHO
CpeMKH U3-110/1 BOPOT, MPOJIETOB MOCTOB, U3 MELIEP
C BUJIOM Ha SIPKO OCBEILIEHHBIN 3aIHUH TUIaH
CbeMKH ITPOTUB CBETA
ITopTpetsl Hopmainbuslie
ToHOBBIE pEPOAYKIIUU
Yiuupl
OOBEKTHI BHYTPH MMOMEIIEHUN
[leii3ax ¢ KOHTPACTHBIMU OOBEKTAMHU
OTKpBITHIE MEH3aKN JICTHUE U 3UMHHE
[eii3axu B naCMypHYIO IIOrOy KonTpactHele
Caetnast apxXUTEKTypa Ha CBETIOM (hoHE
TemHast apxUTEKTypa Ha TEMHOM (oHE
I TprxoBbIe PeNpOTyKINUU

OOBEKT CHEMKE
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3epHUCTOCTb U pa3peluaroLas cCnocobHOCTb

Ecnu, BOOPYXHBIINCH CHJIBHOM JIyNoOW, B3IJSHYTh Ha KaKOW-HUOYAb CpeAHUN IO IUIOTHOCTH
y4acTOK HEraTuBa, MO>KHO 3aMETUTb, YTO (oTorpaduyeckoe n300paxxeHne UMEET 3ePHUCTYIO CTPYKTYPY,
IpUYeM Ha OJHUX HETaTHBaxX 3Ta 3€PHUCTOCTh MEHbINE, HA JPYTUX OOJbIIe, a UHOTA OHA JOCTHUraeT
TaKuX OOJBIINX Pa3MEPOB, YTO 3aMETHA Ja)Ke€ U HEBOOPYKEHHBIM IJ1a30M.

OCOo0eHHO 3epHUCTOCTh YyBCTBYETCS Ha CHJIBHO YBEIMUEHHBIX (oTooTnevarkax. MHOM pa3 oHa
ObIBAa€T CTOJb 3HAYMUTEJIBHOW, YTO COBEPLICHHO MOPTUT Bce H300paxeHue. CTeneHb 3epHUCTOCTH
doTorpadpuueckoro M300paKeHUsI 3aBHCUT, TPEXKIE BCEro, OT BEIWYMHBI KPUCTAIIOB TaJOHUHOTO
cepedbpa CBETOUYBCTBUTEIBHOTO CJIO0A. BBICOKOUYBCTBUTENBHBIM (hOTOMaTepuasaM CBONCTBEHHA
OosbIIast 3epHUCTOCTb.

CyIecTBeHHOE BIIMSIHUAE HA 3e€PHUCTOCTH (POTOTrpaduvecKoro n300pakeHHsI OKa3hIBAET U CIIOCO0
NpPOSIBJICHUS TUIACTMHOK M IUIEHOK. [losTomy Oopbba ¢ 3€pHHMCTOCTBIO BEAETCS HE TOJBKO NpHU
W3TOTOBIICHUH AMYJIBCHHU, HO M TIPH €€ 00paboTKe 1Mociie CheMKH.

CoBeTckas NPOMBIIUIEHHOCTb B IOCJIEIHUE TOJbl AOCTUIJIA HEMAJBIX yCIIEXOB B M3rOTOBJICHUU
MEJIKO3EPHHUCTBIX 3MYJIBCHM BBICOKOM YyBCTBUTEIBHOCTH. BbIlycKaemple ceM4ac IUIEHKH OTJIMYAIOTCS
JOCTaTOYHO MEJIKUM 3€PHOM.

B npsMoll 3aBHCHUMOCTH OT 3€pHUCTOCTH CBETOUYBCTBUTEIBHOIO CJIOSI HAXOAWUTCA U TakK
Ha3plBaeMasi €ro paspeuamnas CrnocoOHOCTh, T.. CHOCOOHOCTh IepeAaBaTh MeNbyailliue aeTanu
¢dororpadupyemoro odobvekTa. UeM O0IbIIe 36PHUCTOCTH CBETOUYBCTBHTEIBHOTO CJIOSI, TEM MEHBIIE €ro
paspemiaromasi cnocodHocTs. Eciin paccmarpuBath Ha (poTO rpa)udeckoM CHUMKE Yepe3 MUKPOCKOI WU
CWJIBHO YBEJIMYMBAIOIIYIO JYIy KaKyl0-TU00 PEe3KO OUEPUEHHYIO JTUHHUIO, MOXKHO YBUAETH, YTO OHA UMEET
CHJIBHO 3a3yOpeHHble Kpas. Ecinm jxe JMHHMA OYeHb TOHKA, a 3E€PHUCTOCTh SMYJbCHM BEJIUKA,
n300pak€HUE JIMHUM OKa3bIBAeTCS KaK Obl Pa3sOpBaHHBIM HA OTAEJbHBIE YAaCTH M MOKET IPONacTh
coceM. [lo aToii npuunHe Ha (HOTOCHUMKAX YacTO HeNb3s Pa300paTh MEIKUX HaAMUCEH U reTanel.

Takum oOpa3oMm, pazpemiaroniasi CHOCOOHOCTh SIBJIIETCS BEChbMa BaXKHBIM  CBOWCTBOM
CBETOUYYBCTBUTEIILHON dMYJIbCUH, UMEIOLUM CEPbE3HOE 3HAUCHUE IS TPAKTUKH.

U,BeTO'-IYBCTBVITen bHOCTb

OObIuHBIN yepHO-0eiblii poTorpaduyecknii CHUMOK He mepenaeT 1BeToB. Bee GoraTcTBo 11BETOB
U KpacoK MPHUPOJIbl MPEACTABICHO Ha TAKOM CHUMKE 4epHO-0es1oil mkasnoil ToHoB. Ho ecin hoTocHMMOK
HE MOJKET MepeAaTh LBETOB, TO OH JIOJDKEH NMPaBUIIbHO IEpeaaBaTh UX spKocTh. OHAKO 4acTo SAPKOCTh
pa3NUyHBIX I[IBETOB Ha (OTOrpapueckoM CHHUMKE HapylIaeTcs, 4YTO IPUBOAUT K HEBEPHOMY
npeacTaBieHuio o Hatype. OOBSCHAETCS 3TO TeM, 4YTO UYyBCTBUTEJIBHOCTh HAIEro IJa3a u
¢dororpaduueckoi IMyIbCUN K Pa3IUYHBIM [[BETHBIM U3JIy4YEHHUSIM HEOJUHAKOBA.

Haubonee sipkuM Hamiemy ria3y Ka)KeTCs JKENTBHIA LBET, MEHEE SIPKMUMHU - KpacHBIH M CHHUH,
IIPUYEM IIPU COOTBETCTBYIOIEM OAOOPE 3TH J1Ba I[BETA MOTYT OKa3aThCs 3pUTEIbHO OMHAKOBO SIPKUMH.
W3 yncna nBeTOB BUAMMOTO CIIEKTpa HAUMEHEE SIPKUM IPECTaBIseTCs (PUOJIETOBBIN IIBET.

He Ttax pearmpyer Ha fAciicTBME MBETHBIX Jyder ¢Gorto rpaduueckuit cmoit. Ecimm Ha
OOBIKHOBEHHOH (hoTOrpadmueckoil IIaCTHHKE WM IUIEHKE cPoTorpadupoBaTh CHEKTP WM IBETHYIO
TaOJIMIly, COCTOSIILYIO U3 INIAaBHBIX LIBETOB CIIEKTPa, C MOJYUYEHHOTO HEraTUBa cienaTh GpoTorpadudeckuit
OTIICYAaTOK M CPAaBHUTh €0 C OPUTHHAJIOM, TO MOXKHO OOHAPY>KUTh, YTO PA3JINYMs B SIPKOCTSIX I[BETOB,
HaOJI0aeMble Ha MU B HaType, 3HAUUTEIbHO PACXOAATCS C PA3JIMUUEM B SIp KOCTSAX YEPHO-OEIIbIX TOHOB,
BOCTIPOM3BOISIIIMX 3TH L[BeTa Ha (POTOCHUMKE. Tak, OKaXKETCsl, YTO BU3yalIbHO HauboJjee sIpKUN JKEeJIThINA
L[BET Mepe/laH Ha CHUMKE, KaK JOCTaTOYHO TEMHBIH, B TO BpeMs KaK TEMHbIM (prosieToBbIN LBET OyaeT
BeChbMa CBETJIBIM, OYTH OenbiM. OJJMHAKOBO SPKUE CUHHUM M KpacHBIN 11BeTa Ha ()OTOCHUMKE OKaXKYyTCs
NEepeJaHHBIMM C OIPOMHBIM pa3iIMYUeM: CHUHUM OyJeT nepelaH Kak O4EHb CBETJIbIM, a KpacHbIM Kak
yepHbIii. Takoe HEeCOBMAaZeHUE BOCIPHUATHUS SIPKOCTH I[BETOB B HAType C Mepenadeil ux Ha 4epHO-OeaoM
(oTocHUMKE OOBSICHAETCS M30MPATEIbHBIM OIVIOIEHUEM CBETOBBIX M3JIyUYEHHH TaJlOMJHBIMH COJIIMHU
cepebpa. Tak, xysopuctoe cepeOpo UyBCTBHTEIBHO TOJBKO K KOPOTKO BOJIHOBBIM (PHOJIETOBBIM U elie
0oJ1ee KOPOTKOBOJIHOBBIM HE BUJIUMBIM YJIbTPa(UOIETOBBIM JIydaM CIEKTPa U HEUYBCTBUTEIBHO KO BCEM
ocTabHBIM. BpoMucToe cepedpo UyBCTBHUTENBHO, KPOME TOTO, K CHHUM M TOJyObIM H3JIy4E€HUSIM HO
TaK)K€ HEUYBCTBUTEIBHO KO BCEM OCTAJIBHBIM

Ha puc. 30 rpaduyecku T1OKa3aHa OTHOCUTENbHAs CIHEKTpajbHAas UYyBCTBUTEIHHOCTD
OopomocepedpsiHoro pororpaduueckoro cios U MBETOBOCTIPUATHS Ti1a3a. M3 pucyHKa MOKHO BHUJIETh, YTO
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MaKCHUMYM YYBCTBUTEJIBHOCTHU CJIOS HAXOJAWUTCS B YJbTPA(PHUOJIETOBON YAaCTH CIIEKTpPAa, B TO BPEMs Kak
MaKCHMAaJIbHAsl BU3yaJIbHAsl APKOCTh PACIIOJIOKEHA B KEJITO-3€JIEHON YaCTH CIIEKTpa.

SIBnenue 3T0, OOHapyKeHHOE emie Ha 3ape ¢ororpaduu, B TEYEHHE MHOTUX JIET OCTABaIOCh
HEYCTpaHUMBIM. JIMIIb B BOCBMHIECATHIX TroJaX MPOLUIOrO CTOJETHUs OBbUIM HaiileHbl BEIECTBa,
KOTOpbIe, Oyay4d BBEIEHBI B COCTaB 3MYJbCHHU, COOOIIANM €l 4yBCTBUTEIBHOCTh K Jy4daM CIIEKTpa,
paHee He JEHWCTBOBAaBIIMM Ha OHMYJbCUIO. BemecTBa 3TH MNOJyYMIM HAa3BaHUE ONMUYECKUX
CeHcubunu3amopos, a -HMYJIbCHUU, COJIEpXKAIIWE WX, - ONTUYECKH CEHCUOWIM3UPOBAHHBIX, WU
L[BETOYYBCTBUTENbHBIX, IMYJIbCHHA. Celiuac M3BECTEH PsJl ONTHYECKUX CEHCHMOWIN3aTOPOB, BBEJCHHEM
KOTOPBIX B COCTaB OpoMOcepeOpsSHON 3MYJIbCUU MOXKHO MPHUIATh i TOT WJIM MHOM XapakTep U CTEIeHb
CEeHCHUOMIN3aIIH.
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InvHa B0NH MENYYEHHA B P
Puc. 30. KpuBble 1BeTOUYBCTBUTEIIFHOCTH I1a3a U GOTOrpaduIecKoil SMyIbCHH

B  3aBucuMocTH OT  XapakTepa CHEKTPATbHOH  CBETOUYBCTBUTEIBHOCTH  Pa3UYAIOT
CBETOYYBCTBUTEIBHBIC CJIOM: HECCHCHOMJIN3UPOBAHHBIC (OOBIKHOBEHHBIE), OPTOXPOMATHUYECKHE,
M300pTOXPOMATHYECKUE, H30XPOMATHUECKHE, TAaH XPOMATUISCKUE H U30MIaHXPOMATHUECKHUE.

CooTBeTcTBEHHO 3TOMY M (oTrorpapuyeckie MaTepuanbl BBITYCKAIOTCS 107 Ha3BaHUEM:
"Optoxpom", "U3zo0pto", "U30xpom", "Ilanxpom" u "N3onanxpom".

[IpencraBneHue o xapakTepe IBETOUYBCTBUTEIHHOCTH (POTOIUIACTUHOK U IJIEHOK AaeT puc. 31, Ha
KOTOPOM  HM300paXEHbl ~ KPUBBIE  IIBETOYYBCTBUTEIBHOCTH  PA3IMYHO  CEHCHOWIM3HPOBAHHBIX
(hoTomaTepuaos.

[[BeTO4yBCTBUTENHHOCTh IUIACTUHOK W TUIGHOK MMEET OTPOMHOE 3HAU€HHE B MPAKTUIECCKOM
dbotorpaduu. Potorpadupys Ha CEHCHOMIM3UPOBAHHBIX IIACTHHKAX M IUICHKaX, MOXXHO HE TOJBKO
MOJIy4aTh TPAaBUIBHYIO Tepenady SpKOCTeH pa3iMyYHbIX I[IBETOB, HO W JOCTUTATh XYIOXKECTBEHHBIX
3¢ (}eKToB, a TakKe BHIIOJIHATh TEXHUYECKHE 3a/1ayd, PEIICHHE KOTOPBIX paHbIIE ObLIO HEBO3MOXKHO.
lonyb6oe ©HeO0 ¢ spkumu OenbiMu  obnakamu, choTorpagupoBaHHOE Ha  OOBIKHOBEHHBIX
(HEeCEeHCMOMNMM3UPOBAHHBIX) TUJIACTUHKAX, IIOJYy4YaeTCs Ha CHHUMKax CIUIOMb OenbiM, 0e3 BCAKHX
MPU3HAKOB O0JIAYHOCTH, B TO BpeMs Kak MPH ChEMKE Ha MAHXPOMATHUYECKUX IJIACTHHKAaX Oenbie o0naka
JIOCTaTOYHO XOPOIIIO BHIPUCOBBIBAIOTCS HA Oojiee TeMHOM (hoHe Heba.

UepHast Haanuch Ha KpacHOM (poHE MpH CheMKEe Ha OOBIKHOBEHHBIX IUIACTMHKAX CIMBACTCS C
(dhoHOM, a MpU ChEMKE Ha MaHXPOMATHUYECKHUX IUIACTUHKAX JIOCTATOYHO XOPOUIO BbIIEsETCs Ha (JOHE U
Ha TOTOBOM OTIIEYaTKe MOy YaeTcsl TeMHee, 4eM (DOH.

Ho kak Obl Benuka HU OblJa YyBCTBUTEIBHOCTH AMYJBCHUU K ILIBETHBIM JyyaM, HauWHas OT
3€JIEHBIX U KOHYasl KPaCHBIMU, YYBCTBUTEIHLHOCTh €€ K CHHE-(HOJIETOBBIM JIydaM OCTaeTCs Bce ke Oomee
BBICOKOW, 4YeM KO BcCeM ocTalbHbIM. [losTOMy ansi moiydeHuss Ha (OTOCHMMKAX MpPaBHIbHOMN
[BETONEepeaun JeHCTBUE CHHUX U (DHOJIETOBBIX JTy4yeil HE 00XOJMMO B TOW WJIM MHOW MeEpe OCIaOuTh.
DTO AOCTUTaeTCs MPUMEHEHHEM BO BPEMsI Cb€MKH TaK Ha3bIBAEMbIX KOMIIEHCAIIMOHHBIX CBETO(UILTPOB,
Ha/IeBaeMBIX Ha 00BEKTUB (HOTO anmapara v 3aJep>KUBAIOIIUX YaCTh CHHE-(HOICTOBBIX.

B HacTosiee BpeMsi BBINMYCKAIOTCS TOJIbKO CEHCHOWIM3MPOBAHHBIC HETATHBHBIEC IUIACTUHKU W
TUICHKU. XapaKTep UX I[BETOYYBCTBUTEILHOCTH BBHIPAYKAETCS B HA3BAHWU, M MPABUIIHHBIN BHIOOpP TOTO WU
HMHOTO COpPTa BO3MO>KEH JIMILb MTPHU YCIOBUU OHUMAaHUS ATUX Ha3BaHUU.

62



[MompobHO Ha accopTuMeHTE (OTOIIACTUHOK M IUICHOK M Ha IEJIeCOO00pa3sHOM HX BBHIOOpE H
MIPUMEHEHUU Mbl OCTAHOBUMCS HUXKE.
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Puc. 31. KpuBble BETOYYBCTBUTEIBHOCTH PA3IMYHO CCHCHOMIN3UPOBAHHBIX (DOTOMATEPHAIIOB:
1 - HeceHCHMOMMM3UPOBAHHBIX; 2 - OPTOXPOMATHIECKUX; 3 - H300PTOXPOMATHUECKIX; 4 - H30XPOMATHUECKUX;
5 - HaHXPOMATHYECKHX; 6 - H30IIaHXPOMAaTHYECKUX.

doTorpadmyeckas Byasnb

Ecnu B TeMHOTE MOrpy3uTh B MPOSBUTENh HAa HEKOTOPOE BpeMs IUIACTMHKY WM IUICHKY, HE
moJiBeprasi ee JACHCTBHIO CBETa, a 3aTeM OT(HHUKCHPOBATh, TO HAa HEW MOXXHO OOHApPYXHTh HEKOTOPOE,
00BIYHO OYeHb craboe, MoTeMHEHHEe. JTO Tak Ha3biBaeMas Gororpadudeckas Byasb, HOSBICHUE KOTOPOI
MOYET IPOUCXOIUTD O PA3TUIHBIM HPUYNHAM.

Bennuuna Byanmu ¢QoTorpaduueckux MarepuarioB OOBIYHO CBs3aHA CO CTENEHBIO UX
CBETOYYBCTBUTEIBHOCTH: YEM BBIIIE CBETOYYBCTBUTEIBHOCTh, TE€M OOBIYHO OOJbIIE U Byalb.
Haubonpuryto Byanb [JalOT BBICOKOUYBCTBHUTEJIbHbIE HETaTUBHBbIC IUJJACTUHKA M IUIGHKUA. Y
JMANO3UTHBHBIX TUIACTUHOK M TO3UTHBHBIX IJICHOK OHA 3HAYMTENIFHO MEHbIIE, a Y (OTO rpaduecKux
Oymar Byaslb MPAKTUYECKH OTCYTCTBYET (BO BCEX CIIydasx MMEIOTCS B BUIY CBexHE (hoTorpaduueckue
MaTepuabl).

OnHako Byalb MOKET BO3HUKHYTH W IO/ BJIMSHHUEM psila BHEIIHUX MPUYUH MPHU JJTUTEIHHOM
XpaHEHHUH TUTACTHHOK M IUICHOK M JJayKe B THIATEJIFHO YIIAKOBAaHHOM BHJIE, HAIIPU MEp OT BO3JACHCTBHS HA
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CBETOYYBCTBUTEIBHBIN CIIOW BPEIHBIX ra30B JUOO MO/ BIMSHUEM BBICOKOW TEMIIEPATyphl, JaBICHHUS Ha
CJIOU U T. 1.

Bce »s10 Tpebyer oT QoromoOHUTENs, BO-NEPBHIX, COOJIOAECHUS TMpPaBHI  XpaHCHHS
CBETOYYBCTBUTEIBHBIX MAaTEPHUAIIOB, BO-BTOPBIX, IPEABAPUTEIHLHOTO OMPOOOBAHUS TUIACTH HOK M IUICHOK,
€CJIM KQ4eCTBO X MOYEMY-JIHO0 BBI3BIBAET COMHEHHUSI.

CunbHas Byaslb 0OHapy)KMBaeTCsl Cpa3y Ha IJ1a3 IMOCIe MPOSBICHUSI HE3aCBEUCHHON TUIACTHHKH,
IUIEHKH Wik Goto Oymaru. TakuMu ByalMpOBaHHBIMH MaTEpUaaMHU IOJIb30BATHCS Henb3s. Padpukw,
M3TOTOBIISIONIME CBETOYYBCTBUTEIILHBIC MAaTEPUAIIBI, TIIATEIEHO H CTPOTO CICIST 32 BEIMYMHON BYald U
HE JIOIYCKAIOT BBIITyCKa MAaTEpUAJIOB C ByaJlblo, IPEBBIIIAIOIIEH 103BOJICHHBIE Mpeaeibl. OHaKo, KaK Mbl
CKa3aJd, Byallb MOKET BOSHUKHYTh M IPH JUTUTEIBHOM XPAaHEHHUH MAaTEPUAIOB, TIOATOMY Ha ITHKETKAX
CBETOUYBCTBUTEIBHBIX MAaTE€pPHajOB O0s3aTENbHO MPOCTABIAETCS JaTa MX BBIIYCKAa B CBET WU
MpeAeNbHBINA CPOK ToaHOCTH. [Iprobperas GoTormacTuHkH, ICHKH U poToOymary, cienyer yoenuTbes B
UX CBEXECTH, 00paTuB BHUMAHUE HA ITY AATY.

B wHeratmBHBIX QoTorpaduyeckux MaTepuanax Byallb ONPEACISCT CTENeHb MPEIeITbHOM
MPO3PaYHOCTH HETATUBA, a B (poToOyMmarax - cTeneHb Oequ3Hbl HANOOJIee CBETIBIX YacTel OTInevarka.

Bce pacckazanHoe Hamu o (oTorpaduueckux CBOMCTBAaX IUIACTMHOK M TJICHOK B PAaBHOU Mepe
OTHOCHUTCSL ¥ K (OoTO TpaduueckuMm Oymaram, TpeOyromum nposiieHus. Ho psa ceHCHTOMeTpru4yecKux
XapaKTePUCTHK, UMEIOIIAX OTPOMHOE MPAKTUIECKOE 3HAUCHHUE MPH paboTe C HEraTUBHBIMU TUIACTHHKAMU
U TUICHKaMH, 3HAYUTENbHO MEHee BaxkeH mpu pabore ¢ dorodymaramu. s ¢oroOymar HEe uUMeeT
MPAaKTUYECKOTO 3HAYCHHs [IBETOYYBCTBUTEIBHOCTh, TIOCKOJIBKY BO BpeMs I€4aTH OOBEKTOM,
MOJUIeXKAIMM BOCIPOM3BE/ICHUIO, SIBISETCA HEraTHB, B KOTOPOM IIBeTa OTCYTCTBYIOT. I[loaTomy
SMyJIbCUU (QoTorpaduieckux Oymar, Kak TMpaBWIO, HE CEHCHOWIM3UPYIOTCA. BaXXHBIM sBIISCTCS
3epHHCTOCTh M CBsI3aHHasg C HEW paspemiaronas crnocoOHOCTh (HoToOymar, HO HpPU H3TOTOBICHUU
¢doroOymar TPHUMEHSIOTCS HHU3KOYYBCTBHUTENBHBIC, T.€. HamOoJiee MEIKO3EPHHUCTBIC OMYJIbCHH,
paspemiaromas CrocoOHOCTh KOTOPBIX 3HAYMTENBHO BBINIE, YEM Y JIIOOBIX HETaTUBHBIX IUIACTUHOK H
mieHoK. Takum oOpaszom, nrobas (orobymara oOecredrMBaeT IMOJIydYeHHE Ha (OTOOTIIEUATKE BCEX
JieTajgeil HeraTtuBa, BCIEACTBHE YEro BOMPOC O 3EPHUCTOCTH AMYJIbCHM OyMaru M HM3MEpEeHUH ee
pa3spelaroIeil ClIOCOGHOCTH JIMIICH MPAKTHYECKOro CMBICTA -

Uro kacaercst o01Iel CBETOUYBCTBUTEIBHOCTH, TO, XOTSI 3TOT (DAKTOp TaKKe BaXKCH, 3HAYCHUE €T0
it porodymar ropazo MeHbIee, YeM Uil HeraTHBHBIX MartepuaiioB. OOBSCHIETCS 3TO, BO-TIEPBBIX,
TEM, YTO BO BpeMs IeyaTH MPEABAPUTEIHHOE U TOYHOE ONpPE/IEICHUE BBIIEPKKU JOCTUTACTCS JIETKO U
MPOCTO M3TOTOBJICHHEM MPOOHBIX OTIEYATKOB HA HE OOJBIINX KyCOUKax OyMmart, KOTOPbIe MOTYT OBITh
TYT € U MPOSBJICHBI, B TO BpeMs KakK Ipu (HOTOCHEMKE 33 PEIKUMHU MCKIIOYEHUSIMHU 3TO HEBO3MOXKHO.
Bo-BTOpBIX, HEJOCTaTOYHAsi CTENEHb CBETOYYBCTBUTEILHOCTH OyMard MOXET OBITh  JIETKO
KOMIICHCUPOBaHA yBEJIMYEHUEM BBIIEPXKKU MPH MEYaTH, 4To HpU (POTOCheMKe BechbMa HEYAOOHO U HE
BCErJla BO3MOXKHO.

I'maBHOW u Hambosnee BaxHOH (oTorpaduuecKoil XapaKTepUCTUKON (oToOymaru sBIsSETCS
KOHTpacTHOCTb. [ToaToMy Tpu mpou3BoicTBe POoTOOYMAard TiIaBHOE BHUMAHUE YACISIETCS TOMY, YTOOBI
pazHooOpaszue GorodyMar 1mo mpu3HaKy KOHTPACTHOCTH OBLIO KaK MOKHO Oosbiie. Kak Mbl yBUIUM 13
accopTuMeHTa (poTodymar, MPUBOJUMOTO JaJIbIIe, pa3HOOOpa3ue Oymar Mo xapakTepy KOHTPAaCTHOCTH
BEChbMa BEJIHKO.

Takum oOpa3oM, ecnu KIacCH(HKANMs HETaTHBHBIX IUIACTHHOK W IUICHOK TI0 HX
¢dororpadguueckuM CBOHCTBAM CTPOUTCS B OCHOBHOM IO NpH3HAKaM OOIIEH CBETOUYBCTBHTEIBHOCTH,
CTIIEKTPAIIEHOW YyBCTBHTEIBHOCTH M KOHTPACTHOCTH, TO Kiaccudukamus porodymar mnperycMaTpuBaeT
JMIIb OAHMH, HanOoJee BaXHbIN (PaKTOp - UX KOHTPACTHOCTD.

Bmustaue storo dakropa Ha xapaktep pororpaduueckoro n3o0pakxeHus 3€Ch TAKOE K€, Kak U B
cllydae TNPUMEHEHHUS HETaTUBHBIX IUIACTUHOK W IUIeHOK. Ecim mnpu QororpadupoBaHuu CTEneHb
KOHTPACTHOCTH IUIACTUHOK W IICHOK TO3BOJISIET B TOW MJIM WHOW Mepe W3MEHSTh Ha HETaTHBE XapakTep
KOHTPAaCTHOCTH OOBEKTa CBHEMKH, TO INpH (POTONEYaTH CTENeHb KOHTPACTHOCTH (oToOymaru naer
BO3MOYKHOCTh B IIMPOKOH CTENEHW HM3MEHSTh Ha OTIEYAaTKEe XapakTep KOHTPACTHOCTH HETaTHBA,
YCHUIIUBAs UJIM OCJIalIsis ee.

®
B ACCOPTUMECHTE (1)0TO6yMaF 3HA4YaTCd TaK HA3bIBACMbIC 3C€PHUCTBIC 6yMaFI/I. B JaHHOM cCJIy4a€ UMECTCI B BUIAY
3CpHUCTAA CTPYKTYypa 6yMa)KHOI71 NOJIOXKKH, a HE 3EPHUCTOCTb OMYJILCHUU.
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3HaueHWEe KOHTPACTHOCTHM (OTOOyMarn O4YEeHb BEIUKO JJs MpakTUYecKoill Qororpadum,
MIOCKOJIBKY KOHTPAacTHOCTh (pOTOOYMAr 1mo3BoJisieT He TOJBKO MPABWIIBHO MEpelaTh KOHTPACT HEraTHBa,
HO W HWCHPABIATh HEJOCTATKU 3TOTO0 KOHTPACTa, MHBIMU CJIOBAMH, IOJy4YaTh XOPOIIWE OTIEYATKH C
IUIOXUX B CMBICJIE KOHTPACTHOCTH HETaTHBOB.

s Gonpiiero yao6cra ¢ororpadoB-mpakTUKOB KOHTPACTHOCTh (oToOyMar o0o3HauaeTcs Ha
ITUKETKAX CJIOBECHBIMU XapaKTEPUCTUKAMU: MsTKasl, HOpMaJlbHasl, KOHTPAcTHAs U T. II.

Cosemckue gpomomamepuarsnsbi

CoBeTckass TPOMBIIUICHHOCTh BBIIIYCKa€T B HACTOAIIEE BpEeMs O4YCHb OOLIMPHBIA U
pa3HO00pa3HbIii ACCOPTUMEHT YepHO-0eNbIX (poToMaTepuasioB. B MarasuHax MMeeTcsl NIMPOKHIA BBHIOOD
(OTOIIIACTHHOK, IJICHOK U OyMar. 3Hasi OCHOBHBIC CBOWCTBA ()OTOMATEPUAIIOB, O KOTOPBIX MbI TOJAPOOHO
TOBOPHJIN BBIIIE, POTOFOOUTENH 0€3 OOJBIIOro TPyAa CMOXKET Pa3o0paThCsi B 3TOM aCCOPTUMEHTE.

doTonnacTuHKu

Ilo skcrutyaTalnOHHOMY NpHU3HAKY (DOTOIUIACTMHKM IOJ Pa3lelIsloTCs Ha HEeraTMBHbIE OOIIEro
Ha3HA4YE€HUs, IO3UTUBHBIE U PENPOLYKLNOHHBIE.

HeratusHble (OTOMIACTUHKH OOLIET0 Ha3HAYEHUs OBIBAIOT TPEX BUIAOB: H300PTOXPOMATHUYECKUE,
N30XpOMAaTHYECKUE U IAHXPOMAaTHUECKHE, KOTOPBIM IIPUCBOEHBI COOTBETCTBYIOIME HAa3BaHMS:
"N300pT0", "U30xpom" u "Ilanxpom".

[lo3uTuBHBIE MIIACTUHKU BBIITYCKAIOTCS OJTHOTO COPTa MO/ Ha3BaHUEM "J(Marno3uTuBHeIE".

PenpoayKimoHHBIE IIACTUHKY BBIITYCKAOTCS JBYX THIIOB: IIOJYTOHOBBIE U IITPUXOBbIE. Kaxplii
U3 3THX THIIOB TOJpA3JENAeTCs] Ha TPU BHUJA: HECEHCHOWIM3MPOBAHHBIC, M300PTOXPOMATUYECKHE U
MaHXPOMATHUYECKHE.

Bce mnepeuncnenHbie TUNBl M BUABl  (poTOrpadMuecKMx IUIACTHHOK, 3a HCKIIOUYEHHEM
JIMANO3UTUBHBIX, BBIITYCKAIOTCA OOBIKHOBEHHBIMH U IPOTHBOOPEOIbHBIMH.

HerarusHbie ¢doTrommacTuHKU ob1ero Ha3Ha4YCHUS BbI ITyCKaIOTCs pazHoit
CBETOYYBCTBUTEIBHOCTH (mpeumymiecTBeHHO OT 45 en. ['OCTa wu BeIlle) W TpeX CTENCHEH
KOHTPACTHOCTHU: MSTKHE, HOPMaJbHbIE U KOHTpacTHbIC. [IpeHa3sHaueHbl OHM JJIs1 BCEX OOBIYHBIX BUIOB
CHEMKH.

PenpoaykimonHsle (OTOMIACTUHKU BBITYCKAIOTCS OYEHb HU3KOHM cBeTodyBCcTBUTENbHOCTH (1-3
ea. I'OCTa) u yerbIpex creneHell KOHTPACTHOCTH: HOpMajbHblIE, KOHTPACTHbBIE, 0COOO KOHTPACTHBIE U
CBEpXKOHTpacTHble. Kak Moka3plBaeT MX Ha3BaHWE, IUIACTMHKM 3TH NpeAHa3HAYEeHbl CIELUAIbHO IS
PEnpOAYKIIMOHHBIX paboT. J{7s OOBIYHBIX BHJIOB ChEMKH OHHM HEMPHUIOJHBI BCIEACTBHE OYEHb HU3KOMU
CBETOUYBCTBUTEIBHOCTH.

Jnano3uTuBHBIE (OTOIIACTUHKUA O00Jaal0T emie O0ojiee HU3KOM CBETOUYBCTBUTEIHHOCTHIO,
IpUMEpPHO Takoil ke, kak OpomocepeOpsHble ¢orodymaru (0,2-0,7 exn. I'OCTa), u ObIBalOT Tpex
CTENEHEW KOHTPACTHOCTU: KOHTPACTHBIE, OCOOO KOHTPACTHBIE U CBEPXKOHTpacTHble. OCHOBHOE HX
Ha3HAUYE€HUE - W3rOTOBJICHHME IUANO3UTHUBOB, HO OHU MPUIOJHBI U Ul PEHPONYKIMH UYepHO-OeNbIX
IITPUXOBBIX OPUTHHAJIOB.

Ha ymakoBke (hOTOMIACTMHOK YKAa3bIBAIOTCS HamOojee BaXHbIE JUISI IMPaKTHYECKOTO
WCTIOJB30BAaHUSl TIOKazarenu (oTorpaguyecKux CBOWCTB: HaWMEHOBAaHWE THNA (DOTOTUIACTHHOK
("N3oxpom", "Ilamxpom" u T.O0.) OTpaxkaroulee HX CIEKTPAIbHYI0 UYYyBCTBUTEIBHOCTh; YHCIIO,
BBIPAXKAIOLIEE CBETOUYBCTBUTEIbHOCTh IUTAaCTUHOK Mo ['OCTy; creneHp KOHTPACTHOCTH IUIACTUHOK
(Msirkye, HOpMaJlbHble, KOHTPAacTHblE U T.A.); (hopMaT M KOJMYECTBO IJIACTUHOK B KOPOOKE; peuent
PEKOMEHAYEMOr0 MpPOSBUTENS; BUJ OCBEIICHUS, NPU KOTOPOM IUIACTUHKA MOXHO BCKpPBIBaTh U
o0pabaThIBaTh; CPOK TOAHOCTH (POTOIIIACTUHOK; HOMEP dMYJIbCHH (TIOJTUBA).

doTonneHkKku

ITo »KcruryaTalluOHHOMY TpPH3HAKY (OTOIUICHKH MOJPA3ACISIOTCS Ha HeraTHBHbIE OOIIEro
Ha3HA4YEeHUS, IO3UTUBHBIE U (POTOTEXHUUYECKHUE.

HeratuBHble ¢QoToruieHkn oO0mero Ha3HA4YeHUs, TaKk >K€ Kak © (POTOIUIACTUHKH OOIIero
Ha3HAaYeHUs, MPEeAHA3HAUYEHbI ISl BCEX OOBIYHBIX BUAOB CheMKH. OHU OBIBAIOT OPTOXPOMATUYECKUMU
("Oproxpom"),  umzoxpomaruueckumu  ("Mzoxpom"),  manxpomaruueckumu  ("llanxpom") u
n3omanxpomatuaeckumu ("M3onanxpom").

65



[Tnenka "OpToxpom" B HacTosiIee BPEMS BBIITYCKAETCS OYEHB PEIKO.

[Tnenka "N3oxpom" ObIBaeT cpemHel U BhICOKOHN dyBcTBUTENbHOCTH (0T 22 mo 130 ex. [OCTa),
"IMaaxpom" u "M3onmanxpom" - cpenHel, BBICOKOH, BbICIIEH W HAMBBICIIEH CBETOYYBCTBUTEIBHOCTH (OT
45 no 350 en. 'OCTa). Bce 3T ruieHKH OBIBAIOT MSATKUMH, HOPMAJIBHBIMH U KOHTPACTHBIMHU.

[To3uTHBHBIEC TUIEHKHM MMEIOT TaKOE )K€ Ha3HAaYeHHE, KaK U JAUANO3UTHUBHBIE (POTOMIACTUHKY, T.€.
MpeIHa3HauYeHbl TJIaBHBIM 00pa3oM JUIsi U3TOTOBJIECHMS AMAIO3UTHBOB, HO TaK K€ YCIEIIHO UX MOKHO
UCTOJNB30BaTh" I  PENpOAYKIMH YEPHO-OCNBIX IITPUXOBBIX OpUrHHANOB. IlneHku »3TH  He
ceHcuOmmM3upoBanbl. CBETOUYBCTBUTENBHOCTh y HUX oueHb Hu3kas (0,7-1 em. T'OCTa), a
KOHTPACTHOCTb BBICOKAs, TO3TOMY /7151 OOBIYHBIX ChEMOK OHHM COBEPIIEHHO HEIPUTOIHBI.

@DoToTeXHUYECKHUE MJICHKU MpeIHa3HaYeHbl JJIs PENPOIyKIMOHHBIX paboT. OHU BBIYCKAIOTCS B
IIMPOKOM  aCCOPTUMEHTE TMPUMEHUTENFHO K  pPa3IUYHBIM  OpUrMHaiaM, o00JanaloT  pa3Hou
CBETOUYBCTBUTEJIBHOCTBHIO, PA3HOM CTENEHbID KOHTPACTHOCTH M OYEHb BBICOKON pazpeniaromeit
cnocobHocThIO (100-140 mus/MM).

[lnenkn 5T HOCAT ycnoBHOe Ha3BaHue @OT W BBITyCKAlOTCS MO pPa3HbIMU HOMEpPaMHU,
umeroumu cnenytomue 3HaueHus: OT-10, @T-20 u OT-30-vecencubmmmzuposansl, OT-11, OT-21 u
®T-31 - m3ooproxpomarnyeckue, OT-12, O®T-22 u OT-32 - uzonanxpomaruyeckue. POTOTEXHUUECKHE
IUICHKUA W3TOTOBJSIIOTCS B BHJE (DOPMATHBIX JUCTOB M TMPUMEHSIOTCS TOJIBKO B IUIACTUHOYHBIX
(dhoToanmaparax.

Ha ymnakoBke (hOTOMIEHOK YKa3bIBAlOTCS: HAaWMMEHOBAHHME THIIA M BHJA IUICHOK; CTEHCHb
CBETOUYYBCTBUTEIILHOCTH U KOHTPACTHOCTH; (hOpMAaT WM JJIMHA MJICHKU; KOJMYECTBO IJICHOK MM YHCIIO
CHUMKOB (KaJIpOB) ONPEAEIEHHOr0 pa3 Mepa, YKJIaJbIBAIOIIEECs Ha IJIEHKE; HOMEP dMYJIbCUHU (TI0JIMBA);
XapaKTep OCBEIICHUS, NMPU KOTOPOM IIJICHKM MOXHO BCKPBIBaTh M 00palaThIBaTh; MpElEibHBIA CPOK
XpaHEHUs TUICHKH U TTPOJOJHKUTEILHOCTD MPOSBICHUS.

dororpaduueckre MICHKH Pa3inyaloTcs TaKKe MO0 MOTPEOUTENbCKUM (hopMaTtaM M JAENATCS Ha
IUTOCKYIO (pOpMaTHYI0, KaTyIIeUHY0 Henep(oprupoBaHHYIO U KaTyIIEYHYI0 ep(oprupoBaHHYIO.

[Tmocko#t (popmaTHO# TIIICHKON Ha3bIBaeTCs IJICHKA, Hape3aHHAs HAa CTaHAApTHHIE (GopmaThl U
MpUMEHsieMasl B INITACTHHOYHBIX armapaTax BMECTO (DOTOIIACTHHOK.

Karymeunoit HenepdopupoBaHHOM MJIEHKONW HA3bIBACTCs IUICHKA, HApE3aHHAs Ha JICHTHI JJTUHOMN
815 MM u mmpuHO# 61,5 MM, MOJIKIEEeHHAs: K CBETO3AIUTHOMY OyMa)XHOMY pakOpAy U BMECTE C HUM
HaMOTaHHasg Ha Karymky. Karymeunas Henmep@opupoBaHHas IUIEHKA NMpeAHAa3HaueHa Ui MJICHOYHBIX
anmnaparos.

Karymeunoit nepdoprupoBaHHOM MIIEHKOW HA3bIBAETCS OT PE30K HOPMAIBHOU 3 5-MUILITUMETPOBOI
KUHOIUICHKH JUTMHOM 165 cM (BKIIIOYast 3apsIHBIN U 3alIPaBOYHBIN KOHIIBI).

[lepdopupoBanHas KaTylieyHasl IJIEHKA NpeAHAa3HA4Y€Ha AJis MPUMEHEHUs B Majo(OopMaTHBIX
kamepax ("®D/", "3opkuit", "KueB" u np.). OObIYHO ee Ha3bIBalOT Mano(pOpPMaTHOW IUICHKOW WIIH
KUHOIUIEHKOM.

doTobymaru

BonpmuucTBO hoTOOYMar maet BHavane ckpbitToe Goro rpaduueckoe nu3odpaxkeHue, Tpedyroriee
MIPOSIBJICHUS, HO CYIIECTBYIOT (hoTOOyMaru, Aaromiue B MPOLEcCce TMeYaTH BHANMOE H300paKeHHE U He
TpeOytomue mposiBieHus. [loTeMHEHHE CBETOUYBCTBUTEIBHOTO CJIOSI OTHX OyMar MpOMCXOAMT
HETIOCPEICTBEHHO TOJT ICHCTBUEM CBETA.

@®otoOymaru pa3muyaroTCs MO COCTaBy SMYJBbCHH, BHIY IOBEPXHOCTH, MO KOHTPACTHOCTH,
TUIOTHOCTH Y IIBETY TTOJT JIOXKKH.

B 3aBucumocTH 0T cocraBa 3MynbcHH (OTOOYyMaru moj paslessioTcs Ha OpoMocepeOpsHY!o,
XJIOpOOpOMOcepeOpsIHYT0, XJI0pOCcepeOpsIHYT0, HOT0OPOMOCEPEOPSHYIO.

B mepBbIX Tpex THIax UMEITCs poToOyMaru, pa3Hbie M0 KOHTPACTHOCTH, 110 MMOBEPXHOCTH H TI0
TUTOTHOCTH TIOJTOKKH.

ITo crenenn koHTpacTHOCTH (hoTOrpadUuecKUM OymMaram MpUCBOSHBI CIECIYIOLINE HOMEpa:

Nel — msArkas Ne5 — koHTpacTHas
Ne2 — HopmanbHas Ne6 - ocob60 koHTpacTHas
Ne3 — HopmanbHas Ne7 - cBepxkoHTpacTHas

Ne4 — xoHTpacTHas
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Ilo Bumy moBepxHOCTH (oTOOYMarm AENSATCS HA TIIAJAKYI0 W CTPYKTYPHYIO, IO IUIOTHOCTH
MOJJIOKKH - Ha OOBIKHOBEHHYIO M KapTOH, MO IBETY MOJJOXKKHU - Ha Oelyro, clabO0OKpalIeHHYI0 U
OKpAIICHHYIO.

B mHacTosiee Bpemsi OTEUYECTBEHHAs MPOMBIIUIEHHOCTh BBIMYCKAeT IIUPOKHI acCOPTUMEHT
¢dorobymar.

[lo coctaBy sMynbcuM M BHUJY HOBEPXHOCTH (hOTOOyMaru BBITYCKAIOTCS IO CJETYIOINIMMHU
Ha3BaHWUSIMHU (TaOMUIEI 7 U §).

[To moTHOCTH TOANIOXKKHK (hoTorpaduueckre OyMaru BBITYCKAIOTCS ¢ HOPMAJIBHOW TOJIONKKOM(
TOHKasl) U C TUIOTHOM (KapTOH).

ITo iBeTy momoxxku ¢hoToOymaru ObIBatOT Oebie U KpeMOBbIE (I1amya).

Ha ynakoBke (ortoOymar ykasbiBaeTcsi HauOoJiee Ba)KHas JJIS MPAKTHKH XapaKTEpUCTHUKA -
CTEMEHb KOHTPACTHOCTH B CIOBECHOM BBIPa)XEHUHU U B BUJIe HOMepa, HanpuMep: "KontpactHas Ne 4" wnmn
"Hopmanbnas Ne 2". Kpome TOro, ykasplBaeTcsi HAMMEHOBaHHE copTa (Hampumep, OpomocepeOpsiHas);
Ha3BaHue (Hampumep, "YHHOpoMm'"); XapakTep MOBEPXHOCTH (HANpHUMEp, MaTOBasi); IIBET TMOJJIOKKH
(marmpu mep, Oenast); MIOTHOCTh MOJUIOKKH (HAampuUMeEp, KapTOH); HOMEp mapTuu (TOJIMBa); XapakTep
OCBEILIEHUS, IPU KOTOPOM OyMary MO>KHO BCKPBIBaTh U 00pabaThIBaTh; KOJIWYECTBO JHCTOB B MAKETE WU
KopoOke; opmat u ara Bel mycka OyMaru.

Ta0muma 7
Paznuuune ¢oroOymar 1no cocraBy 3MyJbCUU
Ha3zpanue gorobymar CocraB rajouiHoro cepedpa
"YHaubpom" Bpomucroe cepedpo
"dorobpom"
"HoBo6pom"
"CamoBupupyrouiascs"
"Kontabpom" Xnopucroe u 6pomMucToe cepedpo
"Bpomnoprpet"
"®doTokoHT" Xnopucroe cepedpo
"ApucrotunHas"
"Pednexcuas" BpomucTtoe cepebpo
"MomokoHT" Xiopuctoe, OpoOMUCTOE B HOTUCTOE cepedpo
Tabmuua 8
Pazniuue goTodymar 1o BuIy MOBEPXHOCTH
I'magkue 6ymaru CtpykTypHBIe Oymaru

Oco6o rnsHueBas |bapxartucras

I'nsanueBas Menko3epHucras

[TonymaToBas KpynHo3epuucras

MaroBas CarunnpoBaHHas (TUCHEHAs)

Bce (otobymaru, 3a UCKIIOUEHHMEM apUCTOTUIIHOW, TNpeAHa3HA4YeHbl [Js [e4yaTH IpH
MCKYCCTBEHHOM OCBEUICHUH M TPEOYIOT MPOSIBICHUS B (PUKCUPOBAHHUSL.

B Hanbonee mmpokoM accopTUMEHTe Bhlltyckaercs Goto 6ymara "YHubOpom". Cpeau potodymar
OHa HanboJiee CBETOUYBCTBHUTEIbHA U TIOATOMY MPHUTOTHA JUUISI HETATUBOB CAMOM pa3IMYHON TUNIOTHOCTH U
JUI TIe4aTd KaK KOHTAKTHBIM, TaKk M IMPOEKUMOHHBIM crocobamu. OHa, TakuMm oOpazom, Haumbonee
yHHUBEpCcajdbHa, OTKyJa WU MOJyuuja CBoe Ha3BaHue "YHHOpoMm". Bymara paer ormeuyaTku TIiyOOKHX
YEepHBIX TOHOB.

®otobymara "®oToOpoM" BeITycKaeTcs TpexX cremeHed KoHTpactHocTd (Ne 3, 4 um 5), maer
n300pakeHNe YUCTHIX YEPHBIX TOHOB U 00J1aaeT HECKOIBKO NOHM)KEHHOW 4yBCTBUTEIBHOCTBIO.

®orodbymara "HoBoOpom" BblllyckaeTcsi IBYX creneHed KoHTpacTHoct (Ne 2 u 3), maer
n3o0pa’keHMe  4YEpHOro  TOHa M OMIMYaercs  Oonbiio  ¢ororpaduyeckoil  HMIMPOTOM.
CBeTo4yBCTBUTEIBHOCTD €€ TaKas ke, Kak "YHuOpoma".

®otobymara "CamoBupupytomasicsa” BbITYCKaeTCsl Pa3HbIX CTENEHEW KOHTPACTHOCTH M BUJOB
moBepxXHOCTH. CBETOUYBCTBUTEIHHOCTh aHAIOTHYHA Oymaram "YHuoOpom".

CamoBupupytomuecss OyMaru AalT B IpOLEcCe NPOSIBICHUS OKpaLIeHHOE H300pakeHHe.
BrimyckaroTcst Tpex IIBETOB: cemnus, 3eyieHast U cuHsst. s o6paboTku camoBupHupytomuxcs Gorodymar
MIPUMEHSETCS CIeMaIbHbIN IPOSBUTEND.
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[Tox nmeficTBMEM JHEBHOTO CBETa OTIIEYATKH HA CAMOBHUPHPYIOIICHCS GorodymMare ¢ TEUCHHEM
BpPEMEHH BBILBETAIOT, IOATOMY UX CJEAyeT MPEAOXPaHATh OT JUINTEIHHOIO JEHCTBHS THEBHOTO CBETA.

dorobymara "KontoOpoM" BeIyckaeTcst Tpex cremneHneid koHTpacTHOCTH (Ne 2, 3 u 4) u umeer
HU3KYIO CBETOYYBCTBHUTEIBHOCTh. I[Ipm o00BuHON o00paboTke Oymara maer wu300pakeHHUE YEpHO-
KOPUYHEBOTO TOHA, a MPU CIELUANBHBIX YCIOBUSIX 00pa0OTKU - KOPUYHEBOT0, KPACHOBATOTO U KPACHO-
(hroneToBOro ToHa.

dotobymara "bpommopTpet" BbIyckaeTcst Tpex crene Heil koHTpacTHOCTH (Ne 2, 3 u 4) u umeer
MMOHWKEHHYIO CBETOYYBCTBUTEIBHOCTh. [Ipu 0OBIYHON 00paboTKe OHa JaeT H300paKeHUE B TEIUIBIX
YEepHBIX TOHAX, IPU CHEIHUATBHBIX YCIOBUAX 00paOOTKH - B KOPHYHEBBIX TOHAX.

dotobymara "DOTOKOHT" BBIMYCKAETCs MIECTH cTerneHed KoHTpacTHOCTH (Ne 2, 3, 4, 5, 6 u 7).
Omna 00a1aeT HEBBICOKOW CBETOUYBCTBUTEIBHOCTHIO U Ja€T N300paKEHUE B XOJIOIHBIX YEPHBIX TOHAX.

®otobymara "MomxokoHT" BBIMyCKaeTCs ABYX CTemeHeil koHTpacTHocTH. OHa 0071ajaeT OYeHb
HU3KOH CBETOUYBCTBUTEIBHOCTBIO U IA€T U300paKEHUE B 3€JICHBIX TOHAX.

®dotobymara "ApucroTunHas" BBIMyCKaeTcs ofHOW cteneHu KoHTpacTHocTtu (Ne 3). OGnamaet
BeChMa HU3KOW CBETOYYBCTBUTEIBLHOCTBIO U TPEOYET JUIs Me4YaTu SPKOro JHEBHOTO cBeTa. JlaeT Buaumoe
n300pakeHe HEMOCPEJCTBEHHO BO BpeMs IMedyatu U He TpeOyer mnposiBinenusd. I[locne mneuatn
oOpabaTbIBaeTcsi B pacTBOpe BHpax-(puUKcaxa. B 3aBHCHMOCTH OT cocTaBa BUpaXK-(pHUKCaka U BPEeMEHHU
00paboTKHu AaeT n300paKeHUE KEITO-OPAHKEBOTO, KOPUIHEBOTO HIIH CEPO-KOPHUUYHEBOTO TOHA.

dotobymara "PedekcHas" npeaHa3HayaeTcs Uil KOMUPOBAHUS YEPTEXKEH, PUCYHKOB, TEKCTOB U
JIPYTUX YepHO-OENbIX OPUTHHATIOB KOHTAKTHBIM criocoOoM. bymara otnudaercs BBICOKUM KOHTPACTOM U
MaJioil CBeTOUYBCTBUTEIBHOCTBHIO.

Jia momy4yeHHsT KONMM OpHUTWHajga OyMmary MpHUKIaAbIBAalOT ASMYJIbCUOHHOM CTOPOHOM K
OpPHUTMHAITy M OCBEIIAIOT CO CTOPOHBI MOIOKKU. CBET, MPOXOAs Yyepes MOUI0KKY U IMYJIbCUOHHBIN CIIOH
OyMaru, OTpa)kaeTcsl OT CBETJIbIX YacTel OPUTHHAJIA U BTOPUYHO SKCIIOHUPYET CIIOM B 3TUX YaCTSIX.

B pesynbpTare Takoro 3KCHOHUPOBAHMS U OOBIYHOW J1abopaTtopHOil 00paboTkM Oymaru Ha He
oOpa3yeTcsi HeraTUBHOE H300pa)K€HHE OpUTMHaa, C KOTOPOrOo MOKET OBbITh MO JIy4eH MO3UTUBHBIN
OTIIEYAaTOK IyTE€M KOHTAKTHOW MJIM OINMUCAHHOM pe(IeKCHON meyaTH Ha KOHTPAaCTHOM WJIM TOW e
pedaekcHoit poTtodbymare.

Takum obOpazom, peduekcHylo (oTodymary MO CYyIIECTBY CIEAyeT CUYUTaTh HEraTUBHBIM
MatepuanoM. [IposBisATE ee Ha/l0 B KOHTPACTHO pabOTaIOIIEM IPOSBUTENE.

JlaGopatopHass o0paboTka pediaekcHONH (GoToOyMarn MOXKET TNPOU3BOIAUTHCA TIPU  IKENITO-
OpaH)XEBOM OCBEIIECHHUU.

Tabmuma 9
OTHOCHUTENBHAS CBETOUYBCTBUTENHHOCTH (PoTOOYMAT (11O TAHHBIM TOCTIPOMBIIIIJIEHHOCTH )
HaszBanue potobymar
5
i § I O [T
= = S 5} = =
IHEHHERE
KonrpactHocTh &l &l &gl &l & 29| g
= 2 = = E & E ¢
T = = o
~|2|E|S8| &8 2|E
= = o = [4a) = = =
5 =
S
Msrkast Nel 10 - | 10| - - - - 104
HopmanbHas Ne2 10 | 10 | 10 | - 4 2 108]04
HopmanbHas Ne3 1010 10| 8 | 4 | 2 |08 -
KonTpactHas Ne4 10| - |10 6 | 3 1 [0,8] -
KonTpacTthast Ne5 10| - [ 10] 6 - 1 - -
Oco00 koHTpacTHas Ne6 5 - | 5 - - 1 - -
Oco60 koHTpacTHas Ne7 5 - 5 - - 1 - -

Kak w1 YXKC TOBOpWIIH, BCJIWMYHMHA CBCTOYYBCTBUTCILHOCTHU (1)OTO6YM3,F Ha OTHUKETKAax HC
0003HayaeTcs. 9TO, OJHAaKO, HC 3HAYHUT, YTO CIO MO>KHO npeHe6peraTb, IIOTOMY 4YTO B 3aBUCUMOCTHU OT
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9TON BEITMYMHBI PEIIAETCsl BOMPOC, TOAUTCS JIU NaHHAs (oTroOymara JUisi yBEIMYCHUS! CHUIMKOB HMJIM OHA
MIPUTO/IHA TOJIBKO JJI1 KOHTAKTHOU MEeYaTH.

Belie MBI mpuBENIM HEKOTOpPbIE OOIIME JaHHBIE O CBETOUYBCTBUTEIHHOCTH (oTobOymar. Kak
BUJHO U3 JTHUX JaHHBIX, OTHOCUTENIbHAS CBETOYYBCTBHUTEJIHHOCTh OTpa’keHa B Ha3BaHHM (HOTOOyMar.
Haubonee wuyyBcTBUTENnbHAa u3 HuXx Oymara "YuuOpom". IlpuBogumas Hmwxke Tabnuuma 9 naer
Mpe/icTaBiIeHHe 00 OTHOCUTEIBHON CBETOUYBCTBUTEILHOCTH MEPEUNCIICHHBIX (poTOOYMaTr.

CBeTOYyBCTBUTEIIBHOCTh APUCTOTHITHOM OyMaru He yKaszaHa 10 TOW NPUYHMHE, YTO 3HAHHE €€ He
UTpaeT POJH, MOCKOJIbKY BBIIEp)KKAa MPU MeYaTH Ha 3TOM Oymare omnpenesseTcss MyTeM BH3YallbHOTO
HaAOJIOACHUS 32 TOTEMHEHUEM OTIIeYaTKa.

W3 npuBeneHHbIX B TaOauIe cOPTOB (hoTOOYMAr JUIsl YBETUYCHUS C JIFOOBIX HEraTUBOB MPUTOTHBI
tonbko Oymaru "YHubOpom", "HoBoOpom", "CamoBupupyromascs" wu ""®otobpom". bymara
"BpomnopTper" roguTCa M1 YBEIMYEHUS TOJBKO C HEIUIOTHBIX HEraTMBOB, a NIPOYME COpTa s
YBEJIMYEHUS BOOOIIE HE IPUMEHHUMBI, TaK KaK TPEOYIOT CIUIIKOM JJTUTEIbHBIX BBIICPKEK.

Cpoku n npaBuna xpaHeHus chotomatepumanosn

C TedyeHHMEM BPEMEHHU CBOMCTBA (JOTOMATEPUATIOB M3MEHSIOTCS JaXXe M B TOM CiIy4ae, €Clii OHHU
XpaHATCS B XOPOIIMX YCJIOBHUSAX: CHM)KAETCS CBETOUYBCTBUTEIBHOCTh M KOHTPACTHOCTb, BO3PAcCTaeT
Byasib. YeM BBbIIIE CBETOYYBCTBUTEIBHOCTb, TEM CKOpEE MaTepuajbl MopTATcs. B cBA3M ¢ 3TUM
MIPOMBIIIIJICHHOCTHIO YCTAHOBJICHBI CIEAYIOIINE FapaHTUIHBIE CPOKU TOJHOCTH (POTOMATEPUATIOB.

DOTOIIACTUHKY U TJICHKH HU3KOU, MaJIOi, CPEAHEH U BRICOKOW YyBCTBUTEIBLHOCTH 24 Mecslia

@DOTOIIACTUHKY U TUIEHKU BBICLIEH U HAUBBICIIEH YyBCTBUTEIILHOCTH 12 mecsiueB
®dorobymara "YHubpom" 20 mecsineB
®orobymara "ApucrotunHas" 6 Mecs1eB

Bce ocranpabie hoTOOYyMaru 12 mecsitieB

OpHako MpocpoUKa yKa3aHHBIX CPOKOB €Ille HE 03HAYAeT, YTO MaTepuaj MpUIea B HETOAHOCTh U
MOJIb30BAaThCS MM Hesb3s. ONBIT MOKa3blBaeT, YTO MPU OCPEeKHOM U TPABWILHOM XpaHECHUU
CBETOUYBCTBUTEIILHBIX MaTepUajOB OHH MOTYT OKa3aThCsl MPAKTUYECKU MPUTOJHBIMU AJis pabOTHI B
TEUCHHE €lIE MO KpalHEW Mepe MOJOBHHBI MAPAHTHUIMHOTO CPOKa FOJAHOCTH, HO MPOCPOUYKA 3TOTO CpOKa
JMINAET MpaBa MPeIbsBIATh MPETEH3WU K MarasuHy Win K ¢pabpuke Ha Ka4ecTBO MaTepuana.

[Ipyn HempaBUILHOM M HEOPEKHOM XPAaHEHHHM CBETOUYBCTBHUTEIBHBIX MaTEpPHUAIOB OHU MOTYT
BBIMTH U3 CTPOS U paHblIle TAPAaHTUHHOTO CPOKa.

OcHOBHBIE TIPaBWJIa XPAaHEHUSI CBETOYYBCTBUTEIBHBIX MaTEPUAIOB CBOIATCS K CICAYIOMIEMY:

1. TemnepaTypa Bo3ayxa B MOMEIICHHH JOJKHA OBITH OT 15 mo 22°.

2. OronuTenbHble TPUOOPHI (M€Y, CEKIIUU U TPYObl IEHTPAJIbHOTO OTOIJIEHUS) TOJKHBI ObITh HA
paccTosiHUU HE MeHee | M OT MecTa XpaHEHHS! CBETOUYBCTBUTEIBHBIX MAaTEPUATIOB.

3. B momemeHnn He JTOJDKHO OBITh CBIPOCTH, KOTOPAsl MPUBOJUT K YBIAKHEHUIO MaTCPUAIIOB.
Bpenna taxoke u upe3mMepHas CyXOCTh, KOTOpasi IeTaeT CBETOUYBCTBUTEIbHBIN CIOW JOMKHUM (TIOCIIETHEE
“MeeT HanboJiee BaXKHOE 3HaUeHUE JIIs poToOyMar).

4. B noMenieHre He JOHKHBI MPOHUKATh BPEIHO NEHCTBYIOIIME HA CBETOUYBCTBUTEIBHBIN CIOM
ra3bl: CEpOBOJOPO/I, aMMHAK U JIp.

5. CBeTOUyBCTBUTENIbHBIE MAaTEPHUAIbl HENIb3S MOABEPraTh JCHCTBHUIO MPSMBIX COTHEYHBIX JTyUeH,
JaXKe €CJIM MaTepuasbl THIATEIHHO YITAKOBAHBI.

Tak kak Bce CBETOUYBCTBUTEIbHBIE MAaTepUANbl CO BPEMEHEM MPHUXOMAAT B MOJHYIO HETOJHOCTD,
(GOTOMOOUTENI0 PEKOMEHYeTCsl HE JeNaTh OONBIIMX 3amacoB W TPUOOpETaTh MaTepUalbl 10 Mepe
HaJT00HOCTH.
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maBa V ®oTtorpadmyeckana cremMka

CnoBo chemMKka uMeeT B Gotorpaduu ABOSKOE 3HAUYCHHE. B y3KOTEXHUUECKOM CMBICIE ChEMKOM
Ha3bIBAETCSl SKCIIOHMPOBAHME HaxoJslielcs B ¢oroannapare IJIACTUHKM MO0 IMJIEHKH WM, HpOILe
rOBOpsI, IPUBENICHUE B IEHCTBHE 3aTBOpa (hoToKaMepbl. B mupokom ke cmpicie moja ¢ororpaduueckont
CbEMKOI MMeeTcs B BUAY KaK SKCIIOHUPOBAHME, TaK U BCE MPEALIECTBYIOIINE 3TOMY NOArOTOBUTEIbHbIE
orepanuu: BHIOOP (DOTOTUIACTHHOK WJIM IICHOK, 3apsiKa KacceT W ¢oroammapara, BEIOOp HaWITydIinei
TOYKU ChEMKH U T. [I.

TexHHUeCKn TpPaBUIBHOE NPOBEIEHHE BCEX ITHX OINEpalUi SBISETCS OCHOBHBIM (DaKTOpOM,
OTIpEeIeNIAIONINM MTOJIyYeHHE .XOPOIIero HeraTuBa, a 3aTeM U nosutua. Ho mpouecc ¢ororpapuueckoit
ChEMKH HE SBJIETCS YUCTO TEXHUUECKUM. B 3TOM mporecce pemarTcs U TBOPUECKHUE 3a/1aui, KOTOphIE
MOPOH HACTOJIBKO TECHO MEPEIIETAIOTCS ¢ TEXHUUECKUMHU, YTO UX HEBO3MOXHO OTAENIUTH IPYT OT JIpyra.
[loaTromy, paccmaTpuBasi TEXHUKY (oTorpauyeckoil CbEMKH, Mbl KOCHEMCS M HEKOTOPBIX
3JIEMEHTAPHBIX TBOPUYECKUX BOIIPOCOB B TOM Mepe, B KAKOH OHH CBSA3aHbI C TEXHUYECKUMHU.

B mHacrosmieil rnaBe paccmarpuBaroTcsd HauOojiee 4acTO BCTPEYAIOIIMECS B JIFOOUTEIbCKOM
MIPAKTHUKE BUBI ChEMOK.

lTodzomoeka K cbemMke

Bbi60op ¢poTONNACTUHOK U NMEHOK

BriOupast HeraTuBHBIE (DOTOTIIACTUHKY M TUICHKH, HAJ0, MIPEXK/IE BCETO, YUUTHIBATh B3aUMOCBSI3b
ux (ororpaduueckux, cBoiicTB. HamoMHuM Kpatko emie pas, urto (oTtorpaduueckas MmupoTa CBs3aHa C
KOHTPACTHOCTBIO M BEJIIMYMHA €€ TeM OOoJblle, YeM HIDKE KOHTPACTHOCTh. 3epHHCTOCTH CBSI3aHA CO
CBETOUYBCTBUTEIBHOCTHIO: 00Jiee UyBCTBUTEIBHBIM IUIACTMHKAM W IUIEHKaM CBOWCTBEHHA W OOJbIIast
3epHUCTOCTh. Paspemaromiasi cnocOOHOCTH B CBOIO O4YEpeb CBS3aHA C 3EPHHCTOCTHIO: YeM OOJIbIIe
3€pHHUCTOCTh, TEM HIKE pa3pelaromas CrioCOOHOCTb.

Kak MbI yxe roBopmay, (oTomoOHuTeNnn, MpHOOpeTass HEeraTHBHBIC MAaTepUalbl, CTPEMSTCS
OOBIYHO KYNHUTh IJIACTUHKUA M ITUIGHKH BO3MOXXHO OoOJiee BBICOKOM CBETOUYBCTBUTEIBHOCTH. Takoe
CTpeMJICHHE HE BCerjga OIpaBlIaHo. Bo MHOTHX ciay4asxX MOTYT OKa3aTbCs BIIOJHE IPUTOJHBIMHU
MaTepuallbl CpelHeH M Jake HHU3KOM YYBCTBUTENBHOCTH. MHOroe 3aBUCHUT OT BpPEMEHHM TIofa, OT
XapakTepa 00beKTa CheMKH H T. 1.

Jlnist cbeMKHU Tpu OJaronpHUATHBIX CBETOBBIX YCIOBHAX, a TAKXKE JUISI ChEMKH HETOABIKHBIX WM
MAaJIOTIOJIBIKHBIX OOBEKTOB, T.€. IS CIy4aeB, KOIJa YCJIOBUS CBEMKH JIOIyCKAalOT HPUMEHEHHE
CPaBHUTEIBHO MPOJI0JDKUTEIBHBIX BBIIEPKEK, BIIOJIHE IPUTOHBI (POTOMATEPUAIIBI MAJION U J1a)Ke HU3KOH
cBeTouyBCcTBUTEIRHOCTH (110 32 ex. [[OCTa).

[Ipu MeHee OIaroNPHUATHBIX CBETOBBIX YCIOBHUAX U JIJISI CHEMKH OBICTPO ABIKYIIUXCS OOBEKTOB,
HE JIOMYCKAIOINX MPUMEHEHUS] NPOJODKUTEIBHBIX BBIICP)KEK, HYKHBI MaTe pHalbl BBICOKOH WM B
KpaliHEM cllydae cpeiHel CBeTOuyBCTBUTENBHOCTH (0T 45 1o 130 ex. 'OCTa).

JIns cbeMKH B HEONAaronmpHsTHBIX CBETOBBIX YCJIOBHSX, a TAaKKe Al ChEMKH BecbMa OBICTpPO
JBIKYIIUXCS OOBEKTOB, TPEOYIOIUX MPUMEHEHHSI OYeHb KOPOTKUX BBIIEPIKEK, TPEOYIOTCS MaTepHabl
BBICIIEH M HauBbICIIeH cBeTOuyBCcTBUTENHLHOCTH (180 en. 'OCTa u BbIIIe).

[lo cremeHM KOHTPAaCTHOCTHM Yalle BCEro MPHUMEHSIOTCS HOpPMajibHbIE (OTOMATEPUAIBI,
MPUTONHBIC /IS TTOJIABIISAIONIETO OONBIIMHCTBA CheMOK. CpaBHHUTENBHO PEXe MPUXOAUTCS MPUMEHATh
KOHTpacTHble Marepuaibl. OHU NpeaHa3HaueHbl JUIsi HEKOTOPOTO YBEIMUYEHHUs HAa CHUMKE KOHTpacTa
00BeKTA.

Msrkue (OTOIUIACTUHKM UM IUIGHKHM MpHUMEHSIOTCS eme pexe. OHM TnpenHa3HAdyeHbl IS
CMATYEHHS Ha N300paKeHUHN KOHTpAacTa 00bEKTa B CIIydasiX, KOT/1a 3TOT KOHTPACT CIIHMIIKOM BEIHK.

Oco00- U CBEpXKOHTpACTHBIC HEraTUBHBIC MaTepUalbl JJs HATYpPHOH ChEeMKH BOOOIIE He
MPUMEHSIOTCS U TIPeTHa3HAYECHBI TOIBKO JUIS IITPUXOBOM PETIPOAYKIIUH.

OCHOBHOW XapaKTEPUCTUKOM TpU BBHIOOpPE HETaTHBHBIX (OTOMATEpUAIOB SABISETCA HX
[[BETOYYBCTBUTEIBHOCTb.

OproxpomaTuyeckre MaTrepHuajibl YyBCTBUTEIBHBI K CHHE-(DHOIETOBOIM M 3€JICHO-KENTON 30HaM
CIIEKTpa C HEKOTOPBHIM IIOHWXCHHUEM YYyBCTBHTEIFHOCTH K 3€JIEHOM 30HC M HE YyBCTBHTEIBHBI K
OpaH)KEBO-KPaCHOM 30HE, BCIEJICTBHE YETO OpaH)KEBbIE M KpacHBIE 1IBETA MEPENaloTCsl UMU Ha CHUMKAax
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Kak dYepHble. OpTOXpOMAaTHYECKHE IUTACTUHKH W TUICHKH JOMYyCKAlOT 00pabOTKy TpH KpacHOM
OCBCICHUH M TO3BOJIAIOT, TAKMM OOpa3oM, BECTH BU3yajbHOE HAONIONCHHE 3a XOJOM MPOSBICHHUS.
OnHako mpH COBPEMEHHOM TexXHHKE 00 paboTKH (poTOMATepHalOB 3TO yXkKe HE MMEET CYIIECTBEHHOTO
3HAYEHHS U HE SIBIISCTCS MPEHMYIIECTBOM.

N3oopToxpoMaTHuecKue Marepuajbl OOJNaJaroT TaKOM K€ IIBETOYYBCTBHTEIBHOCTBIO, YTO H
OpPTOXpOMAaTHYECKHE, HO 00Jiee PaBHOMEPHO OYYBCTBIICHBI K PA3JIMYHBIM 30HaM CIEKTpa (0e3 MOHMKEeHUS
B 3eJieHOoi 30He). [1o cymecTBy OHM MPeACTaBIAIOT c000ii 0osiee COBEPIUICHHBIH THIT OPTOXPOMATHYECKUX
MarepuanoB. biaronaps MOBBIIEHHON YyBCTBHTEIBFHOCTH K 3€JIEHOH 30HE CIIEKTpa MaTepHalbl 3TH
Oosiee MPUTOIHBI A CHEMKH CIOXKETOB, OOTraThIX 3€JCHBIMH I[BETAMU (HAampuUMep, JETHUH TMen3ax).
OO0paboTKy HM300PTOXPOMATHYECKUX MATEPHAIOB MOXXHO HPOM3BOANUTH TOJIBKO TPH TEMHO-KPaCHOM
OCBEILECHUU.

M3oxpoMaTHyeckue MaTepHanbl UYyBCTBUTEIBHBI K CHHE-(DHOJIETOBOM, 3€IEHO-KENTOW U
OpaH)KEBOW 30HAM CIIEKTpa C HEOOJIBIIUM MOHIKEHHEM K 3€JIeHOM 30HE M HEYYBCTBUTENIbHBI K TEMHO-
KpacHOM 30He, BCJIEJCTBUE YETO KPacHBIE IIBETA MEPEAAIOTCS UMU Ha CHUMKAaX KaK YEePHBIE MU CIUIIKOM
TeMHbIe. OOpabOTKy 3THX MaTepHajIoB MOXKHO MPOU3BOIUTH MIPU OUYEHb TEMHOM KPAaCHOM OCBEILICHHH, HO
Jqydiie AenaTh 3TO B TOJHOW TeMHOTE. B IOOHMTENBCKON MpakTHKE H30XPOMATHYECKUE MaTEepHAaIbI
MIPUTOHBI JIJIs1 BCEX OOBIYHBIX BHJIOB CHEMKH.

[TanxpoMaTHyeckue MaTepHaiabl YyBCTBHTEIBHBI KO BCEH BHAMMON 30HE CIEKTpPa, BKIIOYAs
KpacHyI0 30HY, OJHAKO HMEIOT 3HAYUTEIbHOE NOHW)XEHHE K 3eleHOM 30He. brmaromapst BeICOKOU
CBETOYYBCTBUTEIBHOCTH ITAaHXPOMATHYECKUX MaTEpPHATIOB K OpAH)KEBO-KPACHOM 30HE CIIEKTpa OHHU
MO3BOJISIIOT NPOU3BOJIUTH CHEMKY IIPU MCKYCCTBEHHOM OCBEIICHHH C OTHOCHUTEIBHO KOPOTKMMHU
BhIIep)KKaMu. OOpabOTKy 3THX MaTEpHaIOB MOXKHO BECTH IPH TIIATEIHHO IPOBEPECHHOM TEMHO-3€JIECHOM
OCBEIICHUH, HO JIyYllle IeJaTh 3TO B TEMHOTE.

M3omaHxpoMaTHUecKie MaTephabl 0 IBETOYYBCTBHTEIBLHOCTH IPEICTABIAIOT cOOOH Oosee
COBEPILEHHBIN THI MAHXPOMATHYECKUX MATEPHAJIOB M OTJIMYAIOTCA OT HHUX TEM, YTO HE HMEIOT
MOHKEHHS YyBCTBUTEIIFHOCTH K 3€JI€HON 30HE CIIEKTPa M OUYBCTBIICHBI K 0OJIee JaleKoil KpacHOH 30He.
Oto Hamboyee COBEpIICHHBIH THI (POTOMATEepUaIOB, TNPHUTOMHBIA JUIi BCEX BHJIOB CBEMKUH U
MO3BOJIIOMIMN JTOCTUTHYTh HAWIYYIINX pPE3yJNbTaToB. l3omaHxpomMaTndeckue MaTephaiabl 00JamaroT
Oosee BBICOKOH OOIIEH CBETOYYBCTBUTEIBHOCTBIO M IO3TOMY JIOMYCKAIOT CHEMKY IIpH clabom
ocgemeHnr. O6paboTKy 3TUX MaTEpPHUAIOB MOKHO MPOU3BOANUTH TOJIBKO B TIOJHOW TEMHOTE, YTO, OJTHAKO,
HE JIOJDKHO cMyIIaTh (hoTomoOuTenei, mocKoIbKy MPH COBPEMEHHBIX METOJIaX PO SBJICHUS MO0 BPEMEHU
3TO OCYIIECTBISIETCS JIETKO U IPOCTO.

Bce mnepeuncneHHble BbII€ CEHCHOMWJIM3MPOBaHHBIE (OTO TUIACTMHKM W IUIGHKH JaroT
3HAQUUTENbHO JIydmuid d3¢p¢eKT IBeromepenadd, KOrja OHM TNPHUMEHSIOTCS COBMECTHO  CO
CBETO(QMIBTPAMHU.

Ponb cBeTOGMIBTPOB M METOAMKA MX MPUMEHEHHUS TTOPOOHO ONMCAHBI AaJbIIe.

3apsaka kacceT u Kamep

TexHuKa 3apsAaKu KacceT BCeX MIIACTUHOYHBIX (POTOKaMep MOYTH OJAMHAKOBA.

[TnacTuHOYHAsT KacceTa TPEACTABISACT COOOW TUIOCKHN CBETOHCNPOHUIAEMBIH QyTISAp ¢
BBIJIBUTAIONICHCA TepenHel cTeHkod (mmbepom). B maBMIbOHHBIX Kamepax OOBIYHO IMPUMEHSIOTCS
JIBYCTOPOHHHUE KAaCCEThl, pa3/JeICHHblE BHYTPU Ha [BE€ YaCTU CBETOHENPOHUIAEMOW NEPEropoIKOM.
Takue kacceTbl BMELIAIOT JBE IUIACTUHKU M 3apsDKAlOTCS € JABYX CTOpoH. KacceTsl Bcex Ipyrux
IJIACTUHOYHBIX KaMep OOBIYHO OJAMHAPHBIE.

B kaxnoll kacceTe MMeEeTCs TO WM MHOE YCTPOWMCTBO JUISl YKPEIUIEHUs IUIACTUHKHU. 3apsika
KacceT CBOJMUTCS K BKJIAJbIBAHUIO B HUX IJIACTMHOK M YKpEIUJICHHIO nocieqHux. [lmacTuHku npu 3tom
JIOJKHBI OBITH 0OpallleHbl CBETOUYBCTBUTEIBHBIM CIIOEM HAPYXKY, T.€. B CTOPOHY 3aCJIOHKH.

Bo BpeMms 3apsiiku MOXKHO MPUKACAThCS TOJIBKO K pedpaM miuacTuHkU (puc. 32). IIpukocHoBeHME
NaJbLEB K CBETOUYBCTBUTEIBHOMY CJIOIO MJIACTUHKU MPUBOAUT K 0Opa30BaHMIO HEYCTPAHUMBIX MSTEH.
BceraBuB IUIaCTMHKY M 3aKpENUB €€, OCTOPOXKHO BJABHUraroT 3aciloHKy. Ha atom omepamust 3apsiaku
3akaHuyMBaeTcs. Tak Kak 4acTo 3apsAiKy HPUXOJUTCS NPOM3BOIUTH B TEMHOTE, 4YTO 3aTpyJHsET
OIpe/Ie/IEHUE 3MYJIbCUOHHONW CTOPOHBI IJIACTUHKH, IOJIE3HO 3allOMHUThH, YTO B KOPOOKax IUIACTUHKU
CJIO’KEHBI MOTIAPHO CIIoi K cioto. IlepBas u Bce HeueTHbIE MIACTUHKU OOpPAIeHbl CJI0EM BHU3, a BTOpas U
BCE YETHBIE - BBEPX.
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3apsiaka caMuX Kamep MPOM3BOJUTCS HETIOCPEACTBEHHO Mepea KaXI0i CheMKOH 1MOCiie HaBOJIKH
Ha pe3kocTh. Omepanus 3Ta 3aKJII0YaeTcsl B 3aMEHE paMKH C MaTOBBIM CTEKJIOM KacceTodl u Tpedyer
00JIBIION OCTOPOKHOCTH, YTOOBI HE CABUHYTh KaMepy (€cii OHa yKpeIjIeHa Ha IITaTUBEe) U He COUTh TeM
caMbIM HaBOJKH Ha PE3KOCTh U KaJIpUPOBaHUs, HHAUE 00€ ATH Olepaliy IpuaeTcs MPOebIBaTh CHOBA.
Eme 6osee oCTOPOKHBIM HaJO OBITH MPHU BHITSTUBAHUU 3aCIIOHKH KacceTbl. OdeHb 4acTo (0COOEHHO B
HOBBIX KacceTax) 3acCIOHKH CHUJAT B Ia3ax TyTro U TpeOyeTcs HEKOTOpOe yCHIIME, YTOOBI UX BBITSHYTb.
[TosTOoMy ammapar HamO NMPUKATH CBEPXY JIEBOM PYKOM, a IPAaBOM B 3TO BPEMsI OCTOPOXKHO BBIABUHYTH
3aCIIOHKY.

Puc. 32. 3apsika IIacTHHOYHBIX KacCeT:
a - HeTPaBWIFHO; O - TIPABUIIEHO

[Ipu paboTe C MIACTUHOYHBIMM KaMepaMHU JOBOJBHO YacThl (OCOOEHHO Yy HauMHAIOLIUX
¢doromobuTenei) cayyan IBYKpaTHOM ChEMKHM Ha OAHOM W TOH ke ruiacTuHke. UTOOBI MmpenynpennThb
TaKue CIy4yau, IPUBOASILNE K THOENN Cpa3y IByX CHUMKOB, KACCEThI HY’KHO I€PEHYMEPOBAaTh, IPUKIICHUB
K HUM MaJIeHbKHe OyMaXKHbIE SIPJIBIYKH C MOPSAKOBBIMU HU(BPaMU, U MOJIb30BATHCS KACCETaMU B MOPSIKE
HomepoB. IIpakThka BbIpaboTaa W emie OXWH MPOCTOH MpHEeM sl CTPAaXOBKH OT MOJ00HOU
HETPUATHOCTU: HEUCHOJb30BAaHHBIE KAacCeThl HAN0 JepKaTh B (yTisgpe pydyKkod 3aciIOHKU BBEpX, a
WCTIOJIH30BAHHBIE OITyCKAaTh B QYTISP PYUKOW BHU3.

O3HakoMHMMCSl Teleph C 3apsiiKOM IUIEHOYHBIX (oTokaMmep. OTH KaMmephbl, Kak YKa3bIBaJIOCh,
kaccer He wumeroT. llocienHue He HyXHbI Osarozaps 0co0Oil yNakOBKE KaTyIIEYHOH IUIEHKH,
MIO3BOJISIOIIEH TPOU3BOJUTD 3apsIKy U IEpe3apsAaKy KaMep Ha CBETY Ha MECTE ChbEMKH.

[IpuHuMI 3apsaKkyd BCeX IUICHOYHBIX KaMep OAMHAKOB M 3aKJIKOYACTCS B TOM, YTO KaTYILIKY C
IUVICHKOM TOMENIAloT B CHEUUAJIBHO NPEJHAa3HAaYeHHOE [UIsi HEe MECTO B KOpIyce KaMephl,
MPEIBAPUTEIIFHO COPBAB HApPY)KHYIO OKJICHKY W OCBOOOTMB HApY)KHBIM KOHEI pakopaa. DTOT KOHEIl
pakopia coeAMHsAETCsl cO CBOOOJHOW KaTYyLIKOW, KOTopas IMpujaraeTcsl K ammapary U Ha3bIBaeTcs
npuHuMamome. 1lo mepe cpeMkM pakopa BMecTe C IUICHKOM IIEpEeMaThIBaeTCs Ha 3Ty KATyLIKy C
IIOMOLIBIO TOJIOBKM, INPHUBOJAIIEH KaTylIKy BO BpamieHue. [Io MCcrnonb30BaHMM BCEW IUIEHKH Pakopn
LEJMKOM TepeMaThIBACTCA HAa MPUHUMAIOLIYIO KaTYIIKY, [TOC]IE€ YEro KaTyIlka MOKET ObITh BBIHYTa U3
KaMepbl Ha CBETY M 3aMEHEeHa JIpyroil, 0CBOOOMBILEICS OT IICHKH.

B kauectBe nmpuMepa mpHUBOJUM CIOCOO U MOCIEAOBATEIBLHOCTh ONEPALUN 3apsIKU MJIEHOYHOU
kamepsl "Jlroburenn-2" (puc. 33).

Uro0bl 3apsaauTh KaMmepy, HaJo OTKpBITh 3a/JHIOK0 CTEHKY Kopryca. B kamepe HaxoauTcs
cBOOOJHas (MpUHUMAIONIAs) KaTyIlKa, B OCH KOTOPOW MpoNMiIeHa CKBO3Has y3kas mienb. Lllens sta ¢
OJHOM CTOPOHBI OCHM HEMHOIO JJIMHHEE, YeM ¢ Apyrou. Bpamas ronosky mnepeBoja IUIEHKH, HAIO
MOBEPHYTh KaTyLIKY TaK, YTOOBI AJIMHHASL CTOPOHA LIS Obljla oOpallieHa HapyxKy.

OcBOOOIMB KAaTYIIKy C IJICHKOH OT YIaKOBKH U COPBaB OyMa)XHYIO HAKJICHKY, OTIENSIOT KOHEIl
pakopja, BIBUTAIOT €ro B Ilejib NMPUHUMAarOLIed Karymku (puc. 33, a) 1 HamMaThIBalOT Ha KaTywmky 1-2
BUTKa pakopaa. CiaenyeT yOeaIuThCs B TOM, UTO PAKOPA CKPEIUIEH C MPUHUMAIOIIEH KaTyUIKOM HaJeKHO
U IpaBUWIbHO, T.e. 6e3 nmepekocoB. Ilocne 3Toro, oCTOPOKHO pa3MOTaB paKopA, MOMEIIAI0T MOJAIOIIYI0
KaTyIIKy C IUICHKOW B IIPeJHAa3HAaYEHHOE JUIsl Hee THE3/10 U HAaTATMBAIOT PaKopi MOBOPOTOM Kilto4a (puc.
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33, 0). Bce 310 Hamo nenatb OCTOPOXKHO, YTOOBI HE BBIPOHUTH KAaTYLIKy C IJIEHKOM, TaK Kak B 3TOM
Cllyyae pakopJ pa3MOTaeTcsi U IUIeHKa Hen30exHOo OyJeT 3acBeueHa. 3apsiiuB U 3aKphIB Kamepy,
MOBOPAYMBAIOT €€ 3aJHEH CTEHKOH K cBeTy (puc. 33, B) W, HaOmI0Aass B CMOTPOBOE OKHO, HAYMHAIOT
MEJUIEHHO BpalllaTh rojoBKY nepeMoTKu. CHavalla B OKHE MOSBUTCS 3HAYOK - yKa3bIBaIOIasl pykKa, 3aTeM
OIUH 3a JPYrMM TpU CHUTHAJBHBIX 3HAYKa B BHJE MAJICHBKUX TPEYTOJBHUKOB WM KpPY)KKOB,
MpeIynpeKaaoIuX O TOM, YTO CKOpO B OkHe nosiButcs mudpa 1. C nossiaeHreM 3Toil Hu@pbl BpaleHue
TOJIOBKU HaJI0 MPEKPATHUTb.

a 0 B
Puc. 33. 3apsinka kamepsr "JlroOurens-2"

Tenepp kamepa moAroTosiieHa Uil NEpBOM cheMKU. [lepeBox MUIEHKM MOCE KaXIO0H ChEMKHU
coBepuIaeTcsl JaJbHEWIIMM BpalICHUEM KIIoYa NEPEMOTKH O TMOSBIEHUS B OKHE ClEIyIoIIeH
nopsakoBoit udpsl. [lepen kaxxaoi U3 3TUX HUQP B OKHE MOSBISAIOTCA TPH CUTHAJIBHBIX 3Hauka. [locie
ChEMKH IOCJIEAHETO, IBEHAIATOro, KaJapa OCTaBIIMICA KOHELl paKopja Halo MOJHOCThIO HAMOTAaTh Ha
IPUHUMAIOILYIO KAaTyIIKY.

MoOMEHT NOIHON MEPEMOTKH paKkop/la OILYIIAETCs 10 HANPSYKEHHOCTU BpaIlleHUs FOJIOBKU: KOTAa
KOHeIl paKop/ia OTAeNseTcs 0T NoJarolel KaTyIKH, FOJI0BKa HauMHAeT BpallaThes ropas3io cBoOoIHee.

Uro0bl mepe3apsauTh KaMepy, €€ OTKpbIBAIOT, M3BJICKAIOT KATYIIKY C IJICHKOM, 3aKJIEUBAIOT
KOHell paKop/ia KyCOYKOM I'yMMHMPOBAHHON OyMa)KKH, MPUJIOKEHHOM K KaTyIlIKe, U, 3aBEpHYB KaTyIIKY C
TUIEHKO B YepHyI0 OyMary, 3apsKaroT KaMepy HOBOM IJICHKOH.

[lomaromass KaTynika MEpPEeCTaBIsETCS HAa MECTO NPUHUMAIOUICH, M BCE ONEpPalMH 3apsAlIKH
MIOBTOPSIIOTCSL.

CMOTpOBOE OKHO HEOOXOAMMO JepXkaTb BCErJa 3aKpbITbIM, MAJsS 4Yero B KaMmepax ecTb
crenuaibHble 3acIOHKU. OTKpbIBaTh CMOTPOBOE OKHO HY’KHO TOJIBKO Ha BPEMsI IEPEBO/IA IUIEHKH.

IIponsBons 3apsAAKy IUIEHOYHBIX KaMep, HElb3s IOIyCKAaTh MEPEKOCA paKkopla, TaK Kak MEPEKoC
IIpY JalbHENUIEM NIEPEBOE MIJIEHKN YCUIIMBAETCS, Kpail paKop/ia HAUMHAET pPBAaThCS U KaTYILIKY 3a€acT.

XOTs pakopZl HAJIEKHO 3alIMINAET ILUIEHKY OT CBETAa, BCE XK€ 3apsANKy M Iepe3apsiKy IUICHOYHBIX
KaMep HaJo0 MPOU3BOJAUTH B NOMEIIEHWU WM B TE€HH, HO HU B KOEM CIydyae He Ha cojHuUe. B TeHu
clleflyeT POU3BOAMUTE U HAOJIIOJCHHE 3a IIEPEMEILIEHHEM IUIEHKH CKBO3b CMOTPOBOE OKOIIIKO KaMEPHI.

Ecnmu anmapar paccumtan Ha 1Ba ¢opmara (Hampumep, Kamepa "MockBa-5") u cheMka
IIPOM3BOJUTCS HAa MEHbIIUH (hopMaT, TO mepej 3apsAAKod B KaMepy BCTaBJISIIOT MEPEXOAHYI0 PAMKY, a
3aTeM YXKE COBEpLIAIOT 3apsAKy TEM >K€ OINUCAHHBIM BhIIIE crocoOoM. B 3tom ciywae crienyer
MOJIK30BaThCS JIPYTMM CMOTPOBBIM OKHOM. B kamepe "MockBa-5" mnsa ¢opmara 6X6 cM CIIyXUT
CMOTPOBOE OKHO, IOMEILLIEHHOE NTOCPEANHE 3aIHEN CTEHKU KaMepBI.

[lepexoaum k 3apsiike KUHOIUICHOYHBIX MaJIOOPMATHBIX Kamep.

Bo Bcex KMHOIUIEHOYHBIX KaMepax IPHUMEHSIOTCS KacCeThl U MPOLECC 3apsSAKU CKIIabIBAcTCs U3
IBYX OIEpalMi - 3apsAIKHM KacCeT W 3apAlkH camod Kamepsl. IlepBas omep nus NMPOU3BOIUTCS IIPHU
COOTBETCTBYIOIIEM COPTY IJICHKH J1a0OpPaTOpPHOM OCBEIICHMH JIHO0O0, Yallle BCEro, B TEMHOTE, a BTOpas
MOJKET IPOU3BOJUTHCA Ha cBeTy. Cienyer u30eratb COJHEYHOrO CBETAa M MPOJEINIBIBATH 3TO B TEHU WU B
IIOMEILEHUY.

Cy1uecTByeT /1Ba pa3JIMYHbIX THIA KacCeT Mano(pOpMaTHBIX KaMep: 0OBIYHOIO THIA CO ChEMHBIMU
KpBIIIKAMM M JBYXLWIMHAPOBBIE pazbeMHble. HapykHble pa3Meppl MX CTaHAApPTHBI, YTO IO3BOJISAET
BMECTO JIBYXLIMIMHIPOBBIX KacCET MOJIb30BaThCs KacceTaMH OOBIYHOIO THIIA, OJHAKO
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oOpaTHasi 3aM€Ha HE BCErJa BO3MOXKHA, TaK KaK JBYXLMJIUHAPOBBIE KACCEThl KOHCTPYKTHBHO
ObIBAlOT HECKOJIBKO pAa3MYHBIMM W TPUMEHHMBl JIUIIb JUIS TeX KaMmep, Uil KOTOPbIX OHH
IIpeIHa3HAYEHBI.

Tak, Hanpumep, kamepsl "®I1" u "3opkuit" paHHUX BBl MYCKOB HE TOMYCKAIOT MPUMEHECHUS
IBYXIMIUHIPOBBIX KacceT. bonee mozauue moxenu 3tux xamep ("3opkuit-C", "3opkuit-2C", "3o0pkwuii-
3C", "3opkwuii-4"), a Takxke kamepsl "3eHuT-C" 10MyCcKalT MPUMEHEHHE KacCeT 000OUX TUIIOB, IPUYEM BO
BCEX O3TUX almaparax ABYXLWIMHIPOBBIE KacCEeTbl B3auMoO3aMeHSeMBbl. J[BYXIWIMHIPOBBIE KacCETbI
NPUMEHSIOTCA Takxke B kaMmepax "®I/[-2", "KueB" u HEKOTOPBIX APYTHUX.

Puc. 34. Kaccetsl ManoopMaTHBIX KaMep: a - OOBIYHOTO TUTIA; O - IBYXIMIMHIPOBAS pa3beMHAS

Kaccera oObruHOTO THma (puc. 34, a) COCTOMT W3 KOpIyca W JBYX KpBIIIEK, HAJCBAaEMbIX Ha
KOPITyC ¢ 00EHX CTOPOH.

[Inenka M3 TakuX KacceT BBIXOAMT CKBO3b IMPOJOJIbHYIO IIENb (KaHall), OKJIEEHHYI0 OapXaTom,
3aIUIIAIOIIMM MOTOK IIJIEHKH OT 3aCBETKHU.

JByXumnuHapoBasi pazbeMHasi kaccera (puc. 34, 0) COCTOMT M3 KaTyWIIKM U JBYX LWJIMHIPOB,
BJIBUTAIOIIMXCS OAWH B APYyroi. B ka)a0M U3 HUIMHIPOB UMEETCS MTPOJI0JIbHBINA BBIPE3.

[IpenmymiecTBa IBYXIMIMHAPOBOM KaCCEThI 3aKIIOYAIOTCS B TOM, YTO B HUX OTCYTCTBYET OJHO U3
HauOoJee ySA3BUMBIX MECT OOBIYHBIX KAacCeT - IIelb, OKJICCHHAs] OapXaToM, KOTOpasi MHOTAA MPOITyCKaeT
CBET, OCOOEHHO TPH HEKOTOPOW H3HONIICHHOCTH Oapxarta. Kpome Toro, B Bopce Oapxara JIETKO
3aCTPEBAIOT MEIIKHE COPWHKHM, I[apamaroliie MOBEPXHOCTh IUICHKH, YTO 3aCTaBiseT YacTO YUCTUTh
KacceThl 1 OCOOCHHO TIIATEIHHO 00eperaTh uX OT IMBLIH.

B AByXUMIMHIPOBBIX KacceTaxX MOJHAs CBETOHENPOHHUIIAEMOCTh 00€CIIeYMBAETCS TEM, UTO MOCIE
3apsIIKU KacCeThI MPOOJIbHBIE BBIPE3BI B IIHJIMHJIPAX Pa3BOAATCS B MPOTUBOIOJIOKHBIE CTOPOHHI.

[Tocrne 3apsimku KaMmepbpl KacceTa aBTOMATHUECKH OTKPBIBACTCS, T.€. BHYTPEHHHMH IMIMHID
noBopauuBaeTcs Ha 180°, u BbIpe3bl 000MX MUIUHAPOB COBMeEIIatoTCs. [l1eHka momy 4aet BO3MOXHOCTh
CBOOOJHO CMAaTBIBAThCS C KATYIIKU U BBIXOJWUTh U3 KAacCEThl, HE MpPHUKAcasCh K pedpaM BBIPE3OB, UTO
o0ecrieunBaeT JIETKYIO MoJavy MJICHKU U TapaHTHPYET OT MOSBICHUS [IapaIlvH.

Puc. 35. ®opma noape3ku KOHIIOB TICHKH

Jiis 3aps/iku KacceThl U KaMephl KOHILIbI TNIEHKU JTOJKHBI OBITh OCOOBIM 00pa3oM IMOAPE3aHbl, YTO
00yCIIOBIMBACTCSI KOHCTPYKTHBHBIMH OCOOCHHOCTSIMU KaMmep, KaTyIIeK KAacCeT W MPHUEMHBIX KaTyIIeK.
[Inenka, moctynatomiasi B MpoJaxy, yke UMeeT MOJApe3aHHble KOHIbI MPUMEHUTENbHO K OOJIBIINHCTBY
ManodopmarHbix kamep. Popma ITUX KOHIIOB TMOKazaHa Ha puc. 35. OAHAKO HEKOTOpHIE Kamepbl
TpeOYIOT HWHOW TMOAPE3KH KOHIIOB, (hopMa KOTOPBHIX 3aBUCUT TJAaBHBIM 0Opa3oM OT TOro, Kakoe
YCTPOMCTBO MMEETCS Ha KATYIIKE KACCEThl M Ha MPUEMHON KATYIIKe KaMepbl I CKPEIICHUS KOHIOB
IJICHKHU C 3TUMU KaTyIIKAMH.

B HEKOTOpPBIX KaTyIIKaxX KacCeT MMEIOTCS CIEIMaIbHbIE 3aMOYKH BHYTPU OCH JUIS 3aXBaTa KOHIIA
IUICHKY; JUIsl HUX MPUTOJEH CTaHIAPTHBIN MoJpe3 MICHKU, UMEIoLIeiics B mpojaxe. B Ipyrux kaTymkax
MMeeTCs POA0IbHAs cKk00a, 0] KOTOPYIO MOACOBBIBAETCS KOHEII IJICHKH, B TPETHUX KATYIIKaX CIETaHbI
OJlHA WU JIB€ MPOJOJIbHBIE CKBO3HBIE IIenu. B KkaxaoMm ciydae cieayeT pyKOBOJCTBOBATHCS ITHUMHU
O0COOCHHOCTSIMU M COOTBETCTBEHHO MOJPE3aTh KOHEI TUICHKH.
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To xe uMeeT MeCTO U B IPUEMHBIX KaTylIkax kaMmep. OHHM TakkKe UMEIOT pa3iINyuHble YCTPONWCTBA
JUISL YKPEIUICHUS KOHIA TJICHKH.

Ho xakoBa Obl HM ObLIa KOHCTPYKIMS KAaCCETHOM KaTyIIKH, BO BCEX CIy4asx HEOO0XOIUMO
BBITIOJTHUTD PsiJ] OOIIKX, 00s13aTEIbHBIX YCIOBUH.

B ciydasx camocTosITeIbHOM MO/Ipe3KH KOHLOB IUIEHKH (UTYpPHBIA BbIpe3 (puc. 35, a) nenaercs
muHOM 10 cM, uTo cooTBercTBYyeT 21 mepdopanmonHomy orBepctuto. [Ipu sToM He Oe3paznuyHo, C
KaKoro Kpasl clieJiaH BbIpe3, TaK KakK MpU HENpaBHILHOW MOJpPE3Ke Heb3s OyIeT 3apsauTh Kamepy. Ha
puc. 35 rieHka obpaieHa K 3puTeto 000pOTHOM (HE YMYJILCHOHHON) CTOPOHOM.

CrnenyeT NOMHUTB, YTO MOCTYMNAOLIAs B IPOAAXKY IUIEHKA CBEPHYTA B PYJIOH AMYJIbCUEN BHYTPb.

[Toapes3ky KOHIIOB IJIEHKH, OCOOCHHO ee (PUTypHOT0 KOHIA, CIIeAYET AelaTh YUCTO, O€3 3ayCeHMI],
MHaue IJICHKa MOXKET 3acTpsTh B (MIBMOBOM KaHaje KaMmepbl, JaTh pa3pelB U T. 1. Bce 3T0 Bener k
3aCOPEHUIO, @ MHOT/A U K MOBPEKICHUIO MEXaHU3Ma KaMEpHI.

YrnoBoii koHen TuieHKH (puc. 35, 6) moape3aeTcss B TEMHOTE HA oulymb. [loapesky ¢urypHoro
KOHIIa MOKHO MTPOU3BOJIUTH Ha CBETY MOCTIE 3apsIIKH KacCEThI.

Tak kak 3apsiika KacceT NMPOU3BOAUTCA B TEMHOTE, PEKOMEHJYETCSl 3apaHee MPUTrOTOBUTH BCE
HeoOxonuMoe sl 3apsAaku (KacceTy, IUIEHKY, HOXKHHULBI) M, PAaCKpbIB KacCeTy, PaclolOXHUTh BCE Ha
3apaHee M3BECTHBIX MECTax CTOJia C Te€M, YTOOBI JF000M HEOOXOAMMBIN MPeIMeT MOXXHO OBbLIO OBICTPO
OTBICKaTh B TEMHOTE.

OcBobOoauB pyJIOH IJICHKA OT YMAaKOBKM M TMOApEe3aB (€CIM HAaJ0) OJUH M3 KOHIIOB TUICHKH,
CKPEIUIAIOT 3TOT KOHEIl ¢ KaTYLIKOM KacceThl, U BCIO IJICHKY HamaThIBAalOT Ha Ka TYIIKY 3MYJbCHEH
BHYTPb (K OCH KaTyLIKN).

HamoTky miieHku Hago MpPOU3BOAUTH IJIOTHO, HO HE JOMYyCKas MPH 3TOM CHJIBHOTO TPEHUsS B
BUTKAaX IUJIEHKH, TaK KaK 3TO MOXET BBI3BATH 3JICKTPUUECKUE Pa3psi/ibl, MPUBOISAIINE BIOCIEICTBUH K
00pa30BaHMIO Ha MJIEHKE YEPHBIX CJIEIOB, HATOMHUHAIOIINUX Pa3psIbl MOJIHUU.

Bce kacceTsl, Kak MIaCTUHOYHBIE, TAK M KHHOTUICHOYHBIE, & TAKXKE€ U BHYTPEHHOCTh KaMep HaJo
CoJlep’KaTh B YUCTOTE, NEPUOJANYECKH CMaxHBasi MbLIb MATKOM KuCThIO. HecoOmonenue sToro npasuia
MPUBOAUT K MOSIBJICHUIO Ha CHUMKAX MEJIKUX TOYEK OT OCEBILIEH IMBUIH.

HamatpiBast mieHKy, He cleAyeT MpuKacaTbCcsd NalbllaMd K OSMyJbcuu. Henb3s Taioke
MIPOU3BOJUTH 3aPSAJKY MOTHBIMH WM BIAXKHBIMHU PYKaMHU.

Janee, B cilydae 3apsOKkd KacceT OOBIYHOTO THWIIA, OCTABJISIOT HEOONBIION KOHEIl IUICHKH,
KaTyILIKy BIBUTAIOT B KACCETY W IIOCJIEIHIOI 3aKPBIBAIOT KPBIMIKOW. IIpu 3TOM IUIeHKA TOJKHA BOMTH
pebpoM B mieb KacceTsl (puc. 36).

IIpu 3apsinke kamepbl OBIBAIOT CIy4ad, KOTJa IUIEHKA BCIEACTBHE OYEHb TYrOro Xoja B IIEIH
KacceTbl WJIM HEJAOCTAaTOYHO HAJEXKHOTO 3axBaTa €€ S3bIYKOM IMPUHUMAIOUIEH  KaTyIIKU
CaMOIIPOM3BOJIBHO OTJHENSIETCd OT ATOW KaTylKu. Takue ciayyau OpUBOIAT K TOMY, UYTO ChEMKa
MPOU3BOAUTCA "BIYCTYI0", T.€. BCE MEXaHU3MbI KAMEPHI AEHCTBYIOT, a IIJIEHKA CTOMT Ha MECTE.

Puc. 36. Bapuranue KaTyIIKH ¢ TUIEHKOHM B KOPITyC KaCCETHI OOBIYHOTO THUIA

UToOBI TIpeaynpeauTh 3TO SBJICHHWE, HEOOXOIUMO 0 3apsAIKH KaMepbl MPOBEPHUTH, HACKOIBKO
CBO60,I[HO JABMIKCTCA IIJICHKA B IICJIM KAaCCCTHI.

HawnyumM cumTaercs Takoe IBM)KEHUE IUICHKW, KOrJa I BBITSITHBAaHUS €€ U3 KacCEThl
Tpebyercss ycwiue, He mnpesbimaromee 200 r. COuIIKOM Tyroe IBM)KEHHE IUIEHKH COBEPILIEHHO
HEJIOMYCTHUMO, TaK KakK, MOMHUMO YK€ YKa3aHHBIX MOCJEACTBUI, 3TO BEAET K MOSBICHUIO LApAlUH U
YEepHBIX TUHUI Ha HETaTUBax, a TakKe K pa3pbIBy nepdopamnu 3y0yaTsiM 6apabaHOM JIEHTONPOTXKHOTO
MEXaHHu3Ma.

Ecmm kaccera oueHb TYro CXHUMACT IUICHKY, HAAO HUCHPAaBUTb KACCETY, HCCKOJIBKO ocj1abus
IIOTHOCTb CMBIKaHHS CTCHOK KAaCCCTHI y IICIIH. Ho ACJIaTb 3TO HAAO OCTOPOKHO, HEC CIIUMIIKOM CHJIBHO
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pasgaBasg CTCHKHM KaCCCTbI, TaAK KaK MHA4YC B IICJIU KAaCCEThI MOT'YT IOABUTLCA 3a30pPbI, IMPOITYCKAIOIIHEC
CBET, MOXKET OCJIa0HYTh U TUNIOTHOCTh MOCAKU KPBILIKH.

[TprunHO# Tyroro ABMXEHUS TJICHKH MOKET OBITh M HE BEpHAs 3apsiKa KacCceThbl, BOZHUKAIOIIAS
BCJIC/ICTBME HEIPaBWJIBHONM HAaMOTKH IUIEHKM Ha KaTyliKy. B pesynbrare 3TOro mijieHKa HEmpaBHIBHO
MOCTyNaeT B IIEJIb KAacCeThl M JBMXKEHUE €€ CWIbHO mnpuropmaxkuBaercsa. Ha puc. 37 mnokaszano
HEMpaBUJIbHOE U MPABUJIbHOE MOJI0XKEHHE MJICHKU B KacceTe.

I’ITO6I>I HE OLHI/I6I/ITI:C$I IprU HAMOTKEC IIJICHKHU, CJICAYCT XOPOIIO 3alIOMHUTDH PACIIOJJIOKCHUC IJICHKU
OTHOCHUTENIbHO KaCcCEeTHOW KaTyIIKU M HamlpaBlieHHWE BpallleHHUs KaTYIIKU I[pPU HAMOTKE IUJICHKH,
pyKOBOACTBYsCh puc. 38. Ha pucyHke o0o3HaueHAa SMYJIbCHOHHAS CTOPOHA IUICHKH, CTPEIKAMH II0
Ka3aHO HaIlpaBJICHHE BpallleHUs KaTyIIKU NPy HAMOTKE IJICHKU U HampaBlieHHe KaTYIIKU [P BIABUTaHUU
€€ B KOPITyC KacCeThI.

Hakonen, Tyroe ABM)XKeHHE MICHKU MOKET ObITh BBI3BAHO TAK)KE M HETUVIOTHOM HaMOTKOM TJIEHKH
Ha KaTyIIKy KacCeThl, BCIEACTBHE YETO TTOBEPXHOCTh IIICHKH OKAXKETCsI BBIIIIE OOPTUKOB KaTyIIKH. To ke
CaMO€ MOJKET MPOU30MTH, €CITU OTPE30K IUICHKU MPEBBIIIACT YCTAHOBIECHHYIO HOpMY - 160 cMm.

Puc. 38. BaumHOe pacnonokeHne MICHKH, KaTyIIKH | KOPITyca KacCeThl

B 00oux citydasix KaTyIlka ¢ INIEHKOM Tyro BXOJIUT B KacCeTy, BCIEICTBHE YETro IIEHKA C TPYIOM
BBITSTUBAETCA U3 KacceTol. [Ipy HamaThIBaHMU IJIEHKM HA KAaTyLIKy Haao CIEIUTh (Ha OLIyINb) 3a TEM,
4yTOOBl IJIEHKAa HE BBICTyNana 3a OOPTUKM KaTyWIKU. M3NHIIEK MIEHKH HYXHO OCTaBUTh CHapyX U
KacCeThl, YTOOBI 3aTeM, IPH 3aKPHITOH KacceTe, MoApe3aTh €ro Ha CBETY.

3apsaaka IByXUMWIMHIPOBBIX KACCET MPOU3BOIUTCS HE CKOJIBKO MHAYE.

YToObI OTKPBITh KAaCCETY, CIEAYET Ha)KaTh HA HUKEIMPOBAHHYIO KHOIKY 3aMKa, pacroI0KEeHHYIO
Ha JIOHBIIIKE BHYTPEHHETO IWINHJPA, 3aT€M MOBEPHYTh €r0 O COBMELIECHUS OOKOBBIX BBIPE30B 00OMX
LWIMHIPOB U U3BJIeYb OUH LIUIUHAP U3 APYTOTO.

BblHYB M3 BHYTpEHHEro LWIMHIPA KaTyLIKy, CKPEIUISIOT C HEK KOHEI IJIEHKU U HPOU3BOIST
HaMOTKY. DTHU OIEpaLuy MPOU3BOAITCS TaK K€, KaK U IMPHU 3apsiJiKe KacceT 0ObIYHOIO THIIA.

HamoTtaB mieHKy, KaTyLIKy BJABHMIalOT BO BHYTPEHHHMM IMUIMHApP KacCEThl TaK, YTOOBI PyKOATKa
KaTyIIKU NPOLIA CKBO3b KPYIJIOE€ OTBEPCTHE B IOHBILIKE LIMIMHAPA, & IUIEHKA BOLLIA B MPOJOJIBHBIN
BbIpe3 nunuHapa (puc. 39, a). Ilocne 3Toro BHyTpeHHMI LWJIMHIP BMECTE C KaTYLIKOH BJBHUraeTcs B
Hapy’KHBIA Tak, 4YTOOBI MJIEHKA BOIJa peOpoM B MPOAOIbHBIN Bbipe3 muauHapa (puc. 39, 0). [Ipoxenas
9TO, BHYTPEHHUM LWIMHJIpP [OBOPAYMBAIOT IMPOTHUB YACOBOM CTPENKU A0 MOSBICHUS XapaKTEpHOTO
I1EJ1YKa, YKAa3bIBAIOIIETO HA TO, YTO KAaCCETa 3arepiach Ha 3aMOK.

CBoOOaHBIN 3apsAAHBIM KOHEIl TUICHKH OKAa3bIBAaCTCS MPU ATOM CHapyxH KacceTol. [loapeska
KOHIIOB IJICHKH MPOU3BOAMTCS TaK XK€, KaK U IPpU 3apsIKe KacceT 00bIYHOI0 THIIA.

HaunnarommMm JrOOUTENsIM  PEKOMEHIYETCs, TMpPEeXAe YeM 3apsIuTh BIIEPBBIE KacCeTy,
MIOTPEHUPOBATHCS B COBEPLICHUH 3TOM OIEpPALMU Ha CBETY, MOJb3YSICh HEHYKHBIM KyCKOM IUICHKH.

3apsaaka ManoOpMaTHBIX KamMep MNpPOU3BOAMTCS IpU CBETE, HO HE OuYeHb sipkoM, Crenyer,
KOHEUYHO, N30eraTh MpsIMOTro COJIHEYHOT'O CBETA.
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Puc. 39. 3apsnka AByXUMAMHAPOBON Pa3beMHON KacCEThI
Jlig 3apsiaKy KaMepbl ee OTKPBIBAIOT, U3BJIEKAIOT U3 HEe MPUHUMAIOUIYIO KAaTYIIKY, BBITSITUBAIOT
M3 KacCeThl OTPE30K IJICHKH, HEOOXOMUMBIA ISl 3apsIIKH, M CKPEIUISIFOT ATOT KOHEIl ¢ MPUHUMAIOIIEH
karymkoi. [lociie 3Toro KaTyuiky ¥ KacceTy HECKOJIbKO OTAAJSIOT APYT OT Apyra U B 3aBUCHUMOCTH OT
KOHCTPYKIIMA KaMepbl JTHO0 BCTaBISIOT KAacCeTy W KATYIIKy B IMpeIHa3HAauYeHHBbIC ISl HUX THE3/a, a
IJIEHKY peOpoM BABUTAIOT B (UIBMOBBIN KaHa kamepsl (puc. 40), 1ubo, ecnu 3aaHss CTEHKa KaMephbl
ChEMHAasl, KaCCeTy M KaTYIIKy MOMEIAIOT B THE3/1a, a TUICHKY HaKJIaJbIBalOT HA KaJIPOBYIO pamKy (puc.

41).

E
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Puc. 40. 3apsiika kamepsl ¢ HEChEMHOM 3a/1HeH CTeHKON KopIyca

HckiroueHne u3 3TUX OOLIMX MpaBWJI COCTABIAOT: KaMmepa "JleHuHrpaa", B KOTOpOH BMECTO
MPUEMHOW KATyIIKH HMeeTcsi OapabaH MPYXHMHHOTO MeXaHW3Ma M IUIGHKAa CKPEIUIETCS CBOUM
CBOOOJHBIM KOHLIOM C 3TUM 0OapabaHOM, U KaMepbl, B KOTOPbIX MPUMEHSIOTCS ABE KacCeThbl U 0OpaTHas
MepEeMOTKA TUICHKH HE TMPOU3BOINUTCS.

[Ipexxne yem 3akpbITh KaMepy, HeoOXoauMo yOeauThcsl B TOM, U4TO 3yOIbl 3yOuaTtoro GapabaHa
BOIIUTH B TIep(OpariiOHHBIEC OTBEPCTHS TICHKH.

IIpu 3apsinke ManopopMaTHBIX Kamep nepBble 2-3 Kajipa HaJo MPOMYCTUTh BXOJIOCTYIO, TaK KAk
3apsiIHBIA KOHEII TUICHKH BCET/Ia 3aCBEUYEH.

IIponensiBast 310, HEOOXOIUMO OJHOBPEMEHHO YOEAUTHCS B TOM, YTO 0/1a4a IUIEHKU MPOTEKAeT
HOpMaJIbHO. B OOJNBIIMHCTBE KaMmep JUIsl 9TOrO CIEAyeT CHadala MOBEPHYTh PYKOATKY OOpaTHOU
MEpPEeMOTKH IUIEHKU J10 OTKa3a B HAIIPABJICHUM MMEIOLICICS Ha HEHl CTpenkH, a 3aTeM IpHU MEepBOH ke
MoJ1a4e TUIEHKU TIOCMOTPETh, BPAIIAETCs JIU 9Ta PYKOATKA B 00OpaTHOM HaIpaBJICHUH.

Ecnu nuieHka nojaercss HOpMajibHO, TO OJTHOBPEMEHHO C IOBOPOTOM PYKOSITKH JIEGHTOIIPOTSKHOTO
MeXaHu3Ma pyKOsSITKa 0OpaTHOM MEPEMOTKH TaKKe JOJDKHA BPAIIaThCS.

Tonbko mocne Toro kak OyAyT MPOMYIIEHBI MepBble 2-3 KaJgpa, MOKHO MOCTaBUTh CUCTUUK Ha
HCXOJIHOE, HYJICBOE JICJICHHUE.

77



Puc. 41. 3apsaka kaMmepsl CO Cb€MHOM 3aiHEN CTEHKOH KopITyca

B mpomecce cheMKH pEKOMEHIyeTCs TModYalle IocMaTpuBaTh Ha CYETYHK KaJpOB, YTOOBI
OKOHYaHHC IIJICHKU HE 6LIJIO HCOXHUJAaHHBIM.

B MoMeHT OKOHYAHHUS IJICHKHA PYKOATKA JICHTOIIPOTSXKHOTO MEXaHHU3Ma IEPECTACT BpalllaTbCs.
[TouyBCTBOBaB CONPOTUBIICHUE PYKOATKH, CIEAyeT, He mpuiaras OOJbIIUX YCHUIHHA, HEMEIJICHHO
IPEKPaTUTh €€ BpAIlICHUE, TaK KaK B MHOM CJIy4a€ KOHCI IIJICHKH MOXKET OTACIIMTHCA OT KaTyIIKH, BBIUTH
U3 KaCCCThl U 06paTHa;1 NEpCMOTKA IUICHKH, a CJICAOBATCIIb HO, U ICPE3apAKa KaMCpPbl HA CBCTY CTAHYT
HEBO3MOXXHBI MU. YCI/IJ'II/IG, YACPKUBAOLUICC IIJICHKY Ha OCH KaTYIIKKW KaCCETHI, JOJIXKHO OLITH HE MeHee 1
kr. Ilo oxOHUaHMU IJICHKH Hano, mpexaAC BCCTO, HAACTb Ha 06’beKTI/IB KPBILIKY. 3aTeM BBIKIIIOYUTH
JIEHTOTIPOTSDKHBI MEXaHW3M W TOJBKO TOTJa MEepeMOoTaTh IUICHKY oOpaTHO B kaccery. Ilpm oOpatHoi
NEPpCMOTKEC OIIYACTCA MOMCHT, KOIr'Jia IJICHKAa KOHYACTCA U Tpe6yeTc;1 HCKOTOPOC yCHJIMC, yTOOBI €€
KOHEIl OTJACNWJICSA OT MpUHUMAaromel karymku. [locie sToro Hamo caenats emie 2-3 MONHBIX 000poTa
PYKOSITKH, B PE3YJIbTATE YETO BCS IJIEHKA OKa)KETCS BTSIHYTOM B KacceTy. Torjga kaMmepy MOXHO OTKPBITh
U Tepe3apsInTh.

I/IHOFI[a, Harpumep, B Cirydac HGOGXOI[I/IMOCTI/I MNposABUTbL 4YacCTb 3aCHIATON IUIEHKU WU npu
MIPUMEHECHUH CITUPATBHOTO MPOSIBOYHOTO Oadka PEKOMEHIYEeTCsl TIpu 00paTHOM MEepeMOTKE HE BTITUBATH
BCIO TUICHKY B KacceTy, a OCTaBJISITh KOHEI[ ee CHapyxku. g 3Toro, moyyBCTBOBaB IpH OOpaTHOU
INEPpEMOTKE MOMCHT, KOrJa INNICHKA OTACIWIACh OT HpI/IHI/IMaIOH_Ieﬁ KaTyliKHd, CJIEAYET IIOBEPHYTH
PYKOSITKY 0OpaTHOI epeMOTKH He OoJIblIe, 4eM Ha MoJI-000poTa, a 3aTeM OTKPBITh KaMepy M OCTOPOKHO
H3BJICYDb U3 HEC KACCETY.

B kamepe ¢ aByMs KacceTamu CIEAYET, IOYYBCTBOBAB OCTAHOBKY I'OJIOBKH TPAHCIOPTHUPYIOLIETO
MEXaHU3Ma, IPEKPATUTh M01auy IUICHKU U Pa3psiANTh Kamepy.

KagpupoBaHue

Besikas oTorpaduueckas cheMKa HAaYMHAETCS C KaapUPOBaHUS, T.€. ONPEACICHHS TPaHHUII
CHUMAEeMOro TOJisi. DTOMY, €CTECTBCHHO, MPEAMISCTBYET HAXOXKJICHHUE TOYKH CHEMKH, C KOTOPOWM
¢dororpadupyemMsbiii 00BEKT MOTYUYUTCS HA CHUMKE HauOoJiee BhIpa3UTENIbHBIM. Kak ompeseneHne TOYKu
ChEMKH, TaK W KQJPUPOBAHUE HE SIBISIOTCS OIEPAIMSIMH YUCTO TEXHUYCCKHUMH. 3]IeCh pPEHIaroTCs H
OOJIBIITNE TBOPUYECCKHE 3a]IauH.

B TexHMYECKOM CMBICIIC OMpeCliCHHe TOYKH ChEMKH CBS3aHO TJABHBIM 00pa3oM ¢ yTJIOM
M300paKeHUs] TPUMEHSIEMOr0 OOBbEKTHBA. [IpW KCIOJNIL30BAaHHUH HOPMAIBHBIX OOBEKTHBOB MOMXHO
PYKOBOJICTBOBATHCSI MPABWIIOM, YTO OOBEKT IIOJHOCTHIO BMEMIACTCS B KaJIp B TOM Ccllydae, KOraa
paccrosiHEe OT Hero 0 (oToamnmapara paBHO WM OOJIbIIE HAHMOOJBIIUX UCTHHHBIX Pa3MEPOB CaMOTO
oowekra. Tak, Hampumep, eciu (doTorpadupyercs MaMITHUK BBICOTOW B 6 M, TO IS TOTO YTOOBI
M300pakeHUE ero BMECTUIIOCHh B KaJp, CJICAYET OTOWTH OT MaMsATHHKA HAa PAacCTOSIHUE, TI0 KpaitHel Mepe,
6 M.

KanpupoBanue 3akiarodaeTcsi B HAOJMIOACHUM HAJ CHUMAaeMbIM OOBEKTOM Yepe3 BHIIOMCKATENb
KaMepbl. DTHM IMPUEMOM, TPEKIE BCETO, MPOBEPSICTCS W YTOUYHSETCS MPABHIBLHOCTH BBHIOOpPA TOYKH
cbheMKH. ['71a3 BUIUT B 3TO BpeMsi OrpaHMUYCHHBIHN KaJp, a HE BCE PACIOIOKEHHOE mepel (hoToamnmapaTrom
MIPOCTPAHCTBO, YTO IMO3BOJISIET C JOCTATOYHO OOJBIIONH TOYHOCTHIO YCTAHOBUTH amiapar.

Kak yxe yka3pIBaloCh paHee, HU OJIMH BUIOUCKATEIb HE JIa€T COBEPIIECHHO TOYHBIX IMOKA3aHUH U
HE MOXET O00eCleYWTh TOYHOE COBMAJCHHWE BHIMMBIX B HeM TpaHHI] (oTorpadupyemoro kaapa c
rpanuiamMu Oyaymiero ¢orocHuMKa. Beerma Mexay MOKa3aHUSIMU BHIOWCKATENss M KaapoMm Oyder
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HEKOTOpasi pa3HUIlA, TeM OOJIbINAs, YeM JabIIe OT 0OBEKTUBA KaMEPhl PACIOIOKEH BUIOMCKATEIh. JTO
CMEIIEHHE, HA3bIBAEMOE NAPALIAKCOM Y UTPAIOIIEe CPAaBHUTEIHFHO HE3HAYUTEIBHYIO POJIb MIPH OOJIBIIOM
yJaJeHuu OT ammapara GororpadupyeMbIX MPeIMETOB, CTAHOBUTCS BECbMa OLIYTUMBIM IPU ChEMKE Ha
OJIM3KUX PACCTOSHHSIX.

UroObl yCTpaHUTh OIIMOKH, BBI3BIBAEMBIC MApaIAKCOM NPU ChEMKE Ha OJIM3KHX PACCTOSHMSAX,
T.c. KPYNHBIM IUIAHOM, B TIOKa3aHHs BHUIOMCKATENs CIIEAYeT BHOCHUTh HEKOTOPYHO TIONMpPaBKYy U
pacrnonarath HaOJII01aeMbIid IPEMET HE B LIEHTPE MOJISL 3pEHHs BUJOUCKATENIS, @ HECKOJIBKO OJIMXKe K TOH
€ro CTOPOHE, KOTOpas oOpaiieHa K 00beKTUBY KaMepsbl (puc. 42).

o

Henpabumeno HFT{ Janbirg

s

Puc. 42. TlompaBka Ha apajuIakc MpHU ChEMKE ¢ KOPOTKHUX PaCCTOSTHUN

TouHOCTH TTOKAa3aHUM BH,Z[OHCKaTeHeﬁ 3aBUCUT TaKXKE OT IPAaBUJIIBHOTO UX MPUMCHCHUA.

[Ipu cveMke ¢ pamounvimu udouckamensmu Maiyio (3aJHIO0) paMKy BHIOWCKATEINs CIEIyeT
pacnojaratb Ha TaKOM paCCTOdIHMKU OT rjia3a, IpH KOTOPOM CTOPOHBI €€ B IIPOCKHOHWH COBIIAAarOT C
COOTBETCTBEHHBIMU CTOPOHAMU OOJIBIION (TIepeHEeH) pAMKH BHIOUCKATEIS.

HpI/I CBEMKE C MenecKOnu4ecKumMy 6UOOUCKAMenIMU OKYJIAp BHAOUCKATEIIA CICAYET HACTOJIBKO
MPUOIU3UTE K TJIa3y, YTOOBI MPU 3TOM ObLTAa BUHA BCS paMKa MepeIHEeH JTHH3bI BUIOMCKATES.

[Ipu cheMKe C 3epKanbHbIMU 8UOOUCKAMENAMU, PAMKHA KOTOPBIX UMEIOT OOBIYHO (popMy KpecTa,
clelyeT pPYKOBOJACTBOBATbCS TEM KaJpoMm (TOPU3OHTAIIBHBIM WM BEPTUKAJIbHBIM), KOTOPBIH
COOTBETCTBYET PaCIONIOKEHNIO (oToKamephl. BuponckaTenb cieayeT pacrojararh Tak, YTOOBI JIMHUS
3peHusi ObUIa MEePHEHAUKYJSPHA BEpXHEW NWH3E BUIOUCKATens. He ciemayeT CIMIIKOM MpUOIHNKAThH
BHUJIOHMCKATEIIb K IjiadaM, TaK KakK B 3TOM CJIy4a€ HCIIb3s1 6yneT BUIACTH B HEM OTUCTIMBOIO 1/1306pa>1<eH1/151
00BEKTA CHEMKH.

HGYMGJ'IOG HJIM HECIMPABUJIBHOC IMPUMCHCHUEC BUJOUCKATCIIA BEACT K TOMY, YTO Ha CHUMKC 100
MOJy4arOTCsl  JIMIIHUE TIPEIMETHI, CHIDKAIONIMEe oOIee BIEYaTICHHE, HApYyIIAIINe IIeTOCTHOCTh
M300pakKeHUS U Jearoue CHUIMOK MEHEE BBIPa3UTEIbHBIM, IN00, HA000POT, 4acTh MPEIMETOB, KOTOpast
0 3aMbICITy (POTONMOOUTENS TOJDKHA ObLIa BOWTH B KaJp, OKa3bIBACTCS OTPE3aHHOM, YTO MOXKET CAeNaTh
CHHUMOK HE€ MHTCPECHBIM, a HEPCIAKO JaXXEC HECT'OJJHBIM.

Komno3unuusa cpotokaapa

[Ipouiecc KaapupoBaHMs SBISCTCS TMEPBOM CTaauell pELICHUs 3aadd  KOMIO3UIIMOHHOTO
IMOCTPOCHUA CHUMKA.

Komnosuyueii B ¢dororpaduu  HaszplBaeTCs  B3aHMMHOE  pACIOJIOKCHHE Ha  CHHMKE
M300pa3UTENBLHOTO MaTepuaia. DJIEMEHTaMH H300paKeHHUsS SBISIIOTCA JIMHUM W TOHAJIbHBIC TIISTHA,
KOTOpBbIE OOYCIIOBIHMBAIOTCS SIPKOCTBIO, (OpMOil, 00bEMOM U pa3MepaMd CHHMACMBIX MPEJAMETOB U
XapaKTEpOM UX OCBEIICHHUS.

OCHOBHO# 3a/1aueii KOMITO3HUILIUH SIBIISIETCS TAKOE PACHOJI0KEHHE KOMITO3UIIMOHHBIX 3JIEMEHTOB,
P KOTOPOM CO/Iep’KaHue CHUMKA OyIeT mepeiaHo B HanOoJiee BEIPa3UTENbHON (hopMe.

[lpaBuibHOE pEIICHUE JTOW 3aJauyd 3aBUCHT, MPEKAE BCEro, OT SICHOTO I[OHUMAaHHS
(boToaro0uTENIeM COJCPIKAHKS CHUMKA, OT PEATUCTUYECKON €ro TPAKTOBKH U OT YMEJIOTO MCIIOJIb30BAHUS
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BceX (POTOTEXHMYECKHUX CPEACTB (OCBEIICHUS, CBETOPMIBTPA, TNICHOK U Tp.). Pemaromtyto poss urpaer
OTBICKAHUE HAMITy4IIE TOUKU ChbEMKH.

He cnenyer 3a0bIBaTh, 4TO OOBIYHBIN YepHO-0€IbIi POTOCHUMOK HE nepeaaet 1BeroB. borarcTBo
KpPacoK CIOJKETa, CTOJIb 4acTO yBJeKaromiee (PoTomoouTes, 3aMmeHseTcss Ha (OTOCHUMKE YepHO-0emoit
LIKaJIOW TOHOB.

st Toro uto6s1 oTorpad MOr MpeACTaBUTH ceOe, KaK MOJYyYUTCS Ha CHHUMKE TOT WJIW WHOM
MpeaMeT, HaJ0 pac CMOTPETh €ro uepe3 cuHee crekio. IIpomyckas dy4yd CHHEH 4YacTH CIEKTpa U
MOTJIONIAsl BCE APYTHE LIBETHBIC JY4YH, Ta KO€ CTEKJIO KaK Obl JUIIAET MPEAMETHI X MPUPOIHON OKpACKU
U TIpHUJIAeT UM OOLIMii cephlii TOH- [IpuMEeHEeHne CHHEro CTeKJia BO MHOTHX CIIydasX MOXET M30aBHUTh
¢doTonrobuTens oT omKHOOK U MPeIoCTepedb €ro 0T U3JIMIIHETO YBICUEHHsI IECTPOTOM U [IBETOBOM UTPOi
¢dororpadgupyemMoro croxera.

MecTo pacrnoyiokeHus amnapaTa W HalpaBiIeHHE CHhEMKH OMNPEIENAIOT Iojie Kajapa Oyayliero
cauMKa. CheMKa € OTHAJICHHOW TOYKH, WM, KaK MPHUHATO TOBOPHUTH, OOIIUM IUIAHOM, MEpelaeT Ha
CHUMKE IIMPOKOE MPOCTPAHCTBO U JaeT odiee nmpeactasieHne o Gpororpadupyemom oobexTe. CheMKa ¢
OJMU3KOTO PACCTOSHUS, T.€. KPYHHBIM IUIAHOM, BBIJCINISET M3 BCETO CIOKETa HEKOTOPYIO €ro 4acte. llpu
TaKOM ChEeMKe 3ajiaua 3aKJII0YaeTcsi B YMEHMM HalWTu Hauboyiee BEPHYIO B CMBICIOBOM OTHOILIEHUU U
Haunboee BBIPA3UTENbHYIO IO GOpPME YacTh CHUMAaEMOTO 00OBEKTA.

Kak u BO Bcex Opyrux TBOpPYECKHX BOMpOCAX, 3/€Ch HENb3sl OIpaHUYMTH 3aMbIciibl (hoTorpada
KaKMMHU-JIMOO 32 KOHAMU WM MPaBUJIAMH, a MOXHO JIMIIb yKa3aTh HA HEKOTOPbIE TEXHUYECKUE MTPHEMBI,
KOTOpBIE MOMOTAIOT PEIICHUIO 3TOW 3a1aun. [IpocTeimmii U3 3TUX MPUEMOB 3aKITIOYAECTCS B IPUMEHEHUHU
OOBIKHOBEHHOH paMKH M3 IUIOTHOrO KapToHa. Ha HeOoNbIIOM JMCTEe KapTOHA BBIUEPUUBACTCSA, a 32 TEM
BBIpE3aeTCsl MpPSIMOYTOJbHAsE paMKa C TaKuM K€ OTHOIIEHHWEM CTOPOH, KaK KaJpoBas paMka
¢doroanmnapara. [lepxa Takyro paMKy nepes ria3oM (Ipyroi ria3 Jydlle 3aKpbiTh), HAOJII0AaI0T CKBO3b
paMKy QoTtorpadupyeMplii CIOKET U BEIOMPAIOT W3 HETO HYKHBIA KaJp.

OnHako TOKa3aHMA paMKU OyIyT BEpHBI TOJBKO TOTJa, KOTJIa OHAa HAXOJUTCA Ha TOYHO
OTpe/IeIECHHOM pAacCTOSHUU OT Iua3a. PaccrostHue 3To ompenensieTcss MyTeM CIEAYIOIIEro MPOCTOro
pacueTa: eciaM BeIMYMHA PaMKH paBHa (Gopma Ty Kajapa ¢oToarmaparta, TO €€ ClelyeT pacroyiaratb oT
rjla3a Ha PAacCTOSHUM, PaBHOM TIJIaBHOMY ()OKYCHOMY pac CTOSIHUIO NMPUMEHSEMOro OOBEKTHBA; €CIU
pamka OoJblie, ee CleqyeT JepXaTh OT IJla3a BO CTOJIBKO pa3 Jablie, BO CKOJBKO pa3 OHA JMHEWHO
OonbIie hopmara ammapara.

s potokamep popmara ot 6x6 cM 1 OoJbIIEe paMKy MOKHO C/IEIaTh paBHOM (hopMaTy KaMepsl,
JUIst MaJo(OpMaTHBIX alapaToB €€ Jydllle YBeIUYUTh JUHEHHO pa3a B JBa.

HetpynHo 3ameTHTh, YTO ONHMCHIBaeMas paMKa JAECHCTBYET IO MPUHIUITY OOBIYHOTO PaMOYHOTO
BUJIOMCKATEIs, TOITOMY IOCIIETHUI, €CTTH OH UMEETCsl Ha KaMepe, MOKET ee 3aMeHuTh. J[i1s To e uenu
MOJKHO TIOJIb30BaThCSl M ONTUYECKHMMM BHJIOMCKATEISIMU Kamep, HO OHM MeHee YJOOHBI, TaK KaK JaioT
YMEHBIIIEHHOE U300paKeHHE.

BrionHe mMOHATHO, 4YTO 3apaHee JaTh KOMIIO3MIIMOHHOE peIIeHHE s KaXKIOro CHOKeTa
HEBO3MOXKHO. TakuX perieHuit MoKeT ObITh MHOXECTBO, OJIHAKO CYIIECTBYIOT HEKOTOPbIE dJIEMEHTapHbIE
MpaBUiIa KOMIIO3HUILIUHU, KOTOPBIE, B OOIIEM, OCTAIOTCSI BEPHBIMH U1 BCEX CIIY4aeB ChEMKH.

l'opuzoHTanbHble JUHUM Ha CHUMKE MOJYEPKUBAIOT MPOCTOP, IIMPb, BEPTUKAJILHBIC
MOTYEPKUBAIOT BBICh.

OpHMM U3 MPOCTHIX U BMECTE C TE€M JCHCTBEHHBIX CPEACTB JAJISl BBISIBJICHUS BBICOTHI WM IIUPUHBI
CIly’)KUT pac TOJIOKEHUE KaJpoBOro OKkHa oroammapara. (s BIABICHHS BBICOTHI KaJpPOBOE OKHO
anmapara JIydille pacroyiaraTh BEpTUKAIbHO, a JJISl BBISIBICHUS LIUPUHBI - TOPU3OHTAJIBHO.

IIpu chemke ABWXKYHIMXCS OOBEKTOB (oroammapar (HUKCUPYET KaKOW-TO OJWH MOMEHT
nBwkeHus. Kak Obl ObICTpO HM MYajics aBTOMOOWIIb, OH MOJYYHUTCS Ha (DOTOCHUMKE HE TOIABHUKHBIM.
Kakum e croco6oM nmoguepkHyTh ABMkeHHe? Ecnu nBrKymuiicss mpeaMeT CHUMAETCsl He Cliepenu, a
cOoky uim B 3/4, ero cienyeT pacroyiaraTb B KaJpe Tak, 4TOObl B HalpaBJI€HUH JBMKEHUS HAa CHUMKE
0CTaBaJIOCh OOJIbINEE MOJIE. DTO K€ MPABUIIO MPUMEHUMO U IIPU CheMKe Jto1el B poduib win B 3/4.

[Ipn BcsikOl HATypHOM CbEMKE HAM MPUXOAMUTCS HUMETh JAEN0 C TPEXMEpPHBIMU IpeaMeTamH,
UMEIOIIMMHU TPOTSHXKEHHOCTh HE TOJBKO BBBICH M BIIMPbH, HO M BIIyOb, T.€. BIalb OT (poToammapara.
Kpome Toro, npeaMersl, HAX0AACh Ha Pa3HOM PACCTOSHUU OT ammapara, OTAeJEHbl IpYyr OT JIpyra TemM
WIM WHBIM TPOCTPAHCTBOM, Iepeaaya KOTOporo Ha ()OTOCHUMKE TaKKE COCTaBJISeT OAHY U3 3ajaad
komno3uiuu. Kak e nepenaTs Ha CHUMKE IPOCTPAHCTBO?

80



Ha momomrps 37ech NpUXOAWT MEPCHEKTHBHOCTH (poTorpadmueckoro m3oOpaxeHus. [sns Ha
(OTOCHMMOK, 3pHUTENb 110 3JIEMEHTaM IMEPCHEKTUBBI MOXKET CyIUTh O MPOCTpaHcTBe. TakuMm obOpasom,
yIa4HBIM TEPCIEKTUBHBIM PACIIOJIOKEHUEM IPEIMETOB HAa CHHMKE IO CYIIECTBY pellaeTcs 3ajadya u
XOpoIIel nepeaun MpoCTPaHCTBaA.

dotomrobuTeno pekoMeHayercss He ¢ororpadgupoBate MpeaMeThl B J100, T.e. crmepenu. ITo
Jie7laeT CHUMOK IUTOCKMM M HEBBIPA3UTENbHBIM. Jlake caMblii HE3HAUHWTEIbHBIH BBIHOC TOYKH CHEMKH
BOOK 3HAYUTEIBHO YIy4IaeT (oTO CHUMOK, CO3aeT TIIyOHHY U IPOCTPAHCTBO.

BakHBII 37€MEHT KOMITO3MIIMH, TIOMOTAIONIMK TepeaTh Ha CHUMKE MPOCTPAHCTBO, - HAIMYHE
HECKOJbKUX IU1aHOB. COBCEM HEO0SA3aTeNbHO B TAKUX CIy4asX CTPEMHUTbCS K OOJBIIOMY KOJHYECTBY
rwiaHoB. Hammums XoTst OB ABYX IUIAHOB - MEPEAHEr0 M JalbHETO - YK€ JOCTAaTOYHO Uil Tepenadu
MIPOCTPAHCTBA.

3amaueld KOMIIO3WIIMU SIBJISIETCS TaKKe BbIsIBIeHWEe (GopMbl U oO0bema (ororpadupyemMbix
npeametoB. Eciu 11t BbisiBIeHUS (OpMBI IpeMeTa 10CTaTOYHO YJauHO BBHIOPAHHOW TOUKH CHEMKH, TO
00BbEM MPEIMETOB JIy4IlIe BCETO BBI SBISETCS HA CHUMKE C IOMOIIBIO CBETA.

OcBeleHue

VHTEHCUBHOCTD OCBELICHUS - OAHO M3 PEIUAIOLIMX YCIOBUH IMOJYYEHHs OTIMYHBIX CHHMKOB.
Spkuil cBer obieryaeT HaBOJAKY Ha pPE3KOCTb U KaJpUpPOBAHHE, OTKPHIBAET IIHPOKHE BO3MOXHOCTU
KOMOHMHUPOBATh BBIIEPKKY C JuapparmMoil, HCKII0UaeT ONaceHus] HEJOAEPHKKH.

Ho ocBemenune mpu GoTocheMKe UMEET M ApPYyroe, emie Oosee BaKHOE 3HAYCHHE KaK CPENICTBO
IIOJIyYEHHUs] XYJI0’)KECTBEHHO BBIPA3UTENIBHOIO CHUMKA. B NaHHOM cilydae Ba)kHa HE CTOJIBKO SPKOCTb
OCBEILIEHUS, CKOJIKO €r0 XapaKkTep U HalpaBJiCHUE.

OmvH M TOT XK€ CIOKET NPU Pa3INYHOM OCBEILIEHUU IIOJY4YaeTCsi Ha CHUMKE COBEPIIEHHO
pasimuyHo. OcCBelIeHue MO3BOJSET BBIABUTH 00BeM, GopMy H (GakTypy NpEAMETOB, T.€. TJaBHEHIIHE
JJIEMEHTHI XY0’KECTBEHHOW BBIPA3UTEIBHOCTH CHUMKA. Y MEHHME BJIAJIETh CBETOM - OJHO U3 BaXHEHIINX
KayecTB (hoTorpada-xyJ0/KHHUKA.

OOuMX npaBuJl OCBEILEHHUs HE CYIIECTBYET. B KaKZIOM OT/ENBbHOM Cllydae XapaKTep OCBELICHUs
3aBHCHUT OT CIOXKETa ChEMKH U TE€X XYJI0’)KECTBEHHBIX II€JIeH, KOTOpbIE CTaBUT nepes coboit poTorpad.

He mpenpemass Tex TBOpUECKMX 3aady, KOTOpbIE MOTYT BO3HHMKHYTh Yy (oTomroOutens u
pa3HooOpa3ue KOTOPBIX OECKOHEYHO BEJIWKO, MBI MMEEM, OJHAKO, BO3MOXKHOCTh 3apaHee CKa3aTh, K
KAaKOMY pe3yJIbTaTy MPUBOIUT TOT WM MHOW BUJ OCBELICHMUS.

I[Ipy omHOM WCTOYHUKE CBETa, pACIOJIOKEHHOM TO03aau  (oTorpapupyemMoro oObeKTa,
300paKeHNe MPEIMETOB HAa CHUMKE I0JIy4aeTcsl CHIyITHBIM. JIJIi TaKOro OCBEIIEHUS XapaKTE€pHbI
spkue OJIMKM, a KOrjJa caM HCTOYHUK CBETa IONAJaeT B I0JI€ 3pEHHs] OOBEKTHBA, TO BO3MOXKHO
00pa30BaHNe CHIIbHBIX OPEOJIOB M CBETOBBIX IISITEH.

Bpennoe BausiHUE NpsSMBIX JTy4yell CKa3bIBA€TCS U B TEX CIIydasX, KOTJa OHU Ia/al0T B OObEKTHUB U
H0J] IOCTaTOYHO OOJIBIIUM YTJIOM, T.€. COOKY.
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Puc. 43. Connednas OneHna
Jisa 3amuThl OOBbEKTHBA OT IMONAJaHusd Takux Jydedl B doTtorpaduu NpUMEHSIOTCS Tak
HA3bIBAEMBIC COJHEUYHBIC OJICHIBI, MPEACTABISAIONINE COOOM KOHYCOOOpa3HbIe BBIYCPHEHHBIC BHYTPHU
TpyOKH, HajeBaeMble Ha 00BEKTHB Kamepsl (puc. 43). [IpumeHnenue OaeHABI PEKOMEHIYETCS TIPH BCSIKOM
ChEMKE, OCOOEHHO HATYpHOW, TaK KaK BPEIHOE NEHCTBHE MOTYT OKa3aTh HE TOJBKO MpPsSIMbIE, HO H
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OTpa)KEHHBIE TIpe] MeTaMu (Hampumep, OeJol CTEHOH J0Ma) JIy4d, KOTOphIe TIOPOM HE 3aMedaeT U He
yuuTbiBaeT ¢otorpad. B sCHYIO COTHEYHYIO MOTOAY TakuM pe]IeKTOpOM MOTYT OKa3aTbes Oenbie
o0J1aka, CBETIIbIN MECOK, BOAHAS OBEPXHOCTH U T. II.

Jliig ipsimoro 1000BOT0 OCBELIEHUS, KOTJa UICTOYHUK CBETa HaXOIUTCs psaaoM ¢ oTorpadom minu
C3aqy €ro M MPEIMET OCBELIEH CIEpPead, XapaKTepHO OTCYTCTBHE TEHEH, IOAUYEPKUBAIOUINX H
BBISIBJISIONINX 00beM npeamMeToB. CHUMKH MOTyYaroTCs INIOCKUMU U MaJIOBBIPA3UTEIbHBIMHU.

HebnaronpusTHo u mpsiMoe BepXHEE OCBEUICHUE JIETOM, B TOJJIEHb, KOTJIa COJHIE HAXOTUTCS B
3enute. [Ipy BHIOBON CheMKE TEHM HA TaKMX CHHUMKaxX IOYTH OTCYTCTBYIOT, OTYEr0 CHUMOK
MIPOUTPHIBALT.

[Ipu cTporo GOKOBOM OCBEIICHHH BBIMYKJIbIE OOBEKTHI MOMYydalOTCs Kak Obl pa3ieleHHbIMU Ha
JIB€ YaCTH - CBETIYIO U TEMHYI0. BO3HMKaeT KOHTPACTHOCTh IPU OTCYTCTBHH IOy TOHOB.

HwuxHee ocBellieHue B HaType HE BCTpEUAeTCs, a MPU UCKYCCTBEHHOM HCTOYHUKE CBETA MOYTH HE
MIPUMEHSETCS, TIOATOMY MOJIPOOHO OCTAHABIMBATHCS HA HEM HET HEOOXOIUMOCTH.

JI1st mosTyYeHusT TEXHUYECKH yIOBJIETBOPUTEIIBHOTO CHUMKA, C XOPOIIIeH MpopabOTKOM eTanei B
CBETAaX W TEHSAX M C XOPOIIWUM BBIBICHHEM (OopM 00BEKTa, Hanbojee OIaronpUsATHBIM MPU HATYPHOMH
ChEMKE SIBJIICTCS MepeHe-BepXHEe-00KOBOE OCBEUICHHE. JTO, OJHAKO, HE 3HAYUT, YTO OHO SIBIISIETCS
Haubosiee yAayHBIM M B XYJIOKECTBEHHOM OTHOLICHMHU. B 3TOM cmbiciie Hambombmuii 3QQexT naer
3a/IHE-BEpXHE-O0KOBOE OCBEIIEHUE, OJHAKO TOJI00HBIE CHEMKH HEJErKh M TpeOYyrT OT ¢oTtorpada
OTJIMYHOTO BIAJICHUS TEXHUKOM.

Ho ecnu mpu nHEeBHOM cBeTe MMEETCS JIMIIb OJUH HMCTOYHHUK OCBEUICHMsSI - COJHIIE, TO IS
MCKYCCTBEHHOI'O OCBELICHHS TaKUX OIpAaHUYEHUH HET. 371ech MOXXKHO NMPUMEHSATH JBE, TPH M OOJbIle
Jamn, KOMOMHHpYS KOTOpbIE IO CHJI€ U HANpPaBJICHUIO CBETAa MOXXHO B HEOTPAaHMUYEHHBIX Mpefesiax
M3MEHSTH XapaKTep OCBEUIEHUS 00BEKTa U JOCTUTATh CaAMbIX Pa3HOOOpa3HbIX A((HEKTOB.

[Toucku nyumiero, Hambosee 3(PEKTHOrO OCBEIIEHUS COCTaBISAIOT OCHOBHYIO M €/Ba JIM HE
CaMy0 HHTEPECHYIO TBOPUECKYIO 3a/1a4y (HDOTOTOOUTEIIS.

B kauecTBe MCKYCCTBEHHBIX UCTOYHHKOB CBETa B oTOrpaduu MPUMEHSIOTCS Pa3IuYHbIE JIAMITBI
U TpuOOpHI, KOTOphIE MOXKHO pa3OWUTh Ha JIBE TPYMIBL: JIAMIIBI TOCTOSHHOTO TOPEHUS U JIaMIIbI
MTHOBEHHOTO JIEUCTBUS, T.€. JAlOIINe KPAaTKOBPEMEHHYIO SIPKYIO BCIBIIIKY .

B kadecTtBe mMEpBBIX NPHUMEHSIOTCS JUOO MOIIHBIE HJIEKTPOJIAMIBI OOBIYHOTO THMA, JHOO
crenuaibHble (JOTOJIaMITbI 3aIMBaOIIETo cBeTa. [IpenMyIecTBO OOBIYHBIX JIAMIT COCTOUT B TOM, YTO OHH
ropsrt B cpennem 10 1 000 gacoB, HO 00s1aAal0T CPaBHUTEIBHO HEOOJBIION cBeTooTAaueii. Kpome Toro,
rabapuThl UX CPABHUTEIBHO BEJUKU.

doTonaMIIbl HEBETUKHU MO pa3MepaM U 00Ja/aloT B MOJITOpa-/Ba pa3a OONbILIeH CBETOOTAAYEH,
4yeM OOBIYHBIE, OJHAKO JOCTUTAaeTCsl 3TO 3HAYMTEIbHBIM IepeKajioM HUTU. JlaMmbl 3TH  JaroT
OCJICTIUTENILHO APKUIM aKTMHUYHBIA CBET, OOraThlii CHHUMH U (PUOJICTOBBIMHU JIy4aMH, HO CPOK UX CITY>KObI
O4YCHb HeBeNWK. DOTOAMITHI BBITYCKAIOTCS ABYX MOIIHOCTEH: 275 BT co cpokom ciayx0b1 2 gaca u 500
Bt co cpokom ciyx0b1 6 uacoB. [103ToMy HOJB30BATHCS UMM HAAO pa3yM HO M OEpexHO, BKIOYAs
TOJILKO Ha BpeMs, HEOOXOAMMOE JUIsl SKCIOHHUPOBAHMS, a BCIO NMOATOTOBUTENBbHYIO K ChEMKE paboTy
(xazpupoBaHUe, HaBOAKY Ha PE3KOCTb M T.I.) MPOU3BOAUTH MPU OOBIYHBIX JIAMIIAX, PACTOI0KEHHBIX
psanoM ¢ GoTO JamMIaMHu.

MOXHO TONb30BaThCS JBYMsI CHApeHHbIMH (oTojamma MM, BKIIOYas HUX Ha Bpemsd
MOATOTOBUTENIbHBIX palOT TOCIEeI0BaTENbHO, @ B MOMEHT JKCIIOHHpPOBaHHUS - mapamienbHo. [Ipu
MOCTIeIOBATEIbHOM BKJIIOUCHUM KaXKJasl JlaMIa MUTAETCs MOJIOBUHHBIM HANpsDKEHUEM TOKa U TOPHUT B
MOJIHAKAaJa, HO JIOCTaTOYHO SPKO, YTOOBI MPOM3BOIUTH MPHU CBETE JIBYX JaMI HAaBOAKY Ha PE3KOCTb U
npyrue onepauuu. [Ipu Takom pexxumMe ropeHus GoToIaMIIbI CITyKaT TaK XKe J0JIT0, Kak U oObryHbIe. s
MIEPEKITIOUEHHUS JaMIl ¢ MOCIe0BATEILHOTO MUTAHUS Ha MapalljIeIbHOE HAllO ClIeNaTh IePeKII0YaTeb.

Cxema Takoro nmnepeknroyareiass IokazaHa Ha puc. 44. Jlug ero M3roTOBJIEHUS MOXHO
BOCIIOJIb30BAaThCSl TOTOBBIM  JIBYXMOJIOCHBIM  JIBJKKOBBIM — IEPEKIIOYaTesieM, MPUMEHSIEMbIM B
panuoTrexHuke. Tak Kak JIBUKKH COEJAMHEHBI MEXIY cO00i M30IHMpyIOmel MepeMbIYKOl, BO3MOKHOCTD
KOPOTKOT'O 3aMbIKaHUs UcKItoyaeTcs. [Ipu moBopoTe mepexiitouaTesss B CTOPOHY KOHTAKTOB 1-2 j1aMIibl
OyIyT BKJIIOUEHBI TIOCJIE0OBATENIBHO, @ IPH MOBOPOTE K KOHTAaKTaM 2-3 - mapamiesnbHo. OnbIT paboThl ¢
MepeKIoYaTeIeM MoKas3all, 4YTo CPOK CIyObl (GOTONaMII MOKHO TaKUM IyTEM yBEJIMYUTH B 5-6 pa3 1o
CPaBHEHHIO CO CPOKOM HX CIIyKObI 0e3 mepeKxiIrovares.
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@DOTONAMITEI BKITIOUAIOTCS B BEPTUKAIBHOM TIOJIOKEHUHN KOJIOOH BBEPX JIMOO B TOPU30HTAIHLHOM
MoJIOKeHUU. BriToueHre JjamMn B HaKJIOHHOM TMOJIOKEHUU KOJI00M KHU3Y COKpAlllaeT CPOK CIIY>KObI JIaMII.
[Ipu BepTUKaIBLHOM rOpEeHUH KOJI OO BHU3 JIAMITBI OYE€HBb OBICTPO HIEPETrOparoT.

Jlammbl crieyeT MPUMEHSTh TOJIBKO IS TOTO HAIPSKEHUSI, U1l KOTOPOTO OHU MpeJHa3HAYCHBDI.

JUist ydIiero MCIoJib30BaHHUsI CBETOBOTO IMOTOKA AJIEKTPOJIAMIT PEKOMEHIYETCS IOJIb30BaThCA
pediekTopaMu, KOTOpbIE UMEIOTCS B MpoaXke o] HazBaHueM (oToocBetutene "PO-2" u "Od-1".

Ocgeturenp "®O-2" (puc. 45, a) ¢ MOMOIIBIO MAPOBON TOJIOBKU M CTPYOLIMHKH MOKET OBITh
MIPUKPEIIEH K Kpalo CTOJA, K CIIMHKE cTyJa H T. . [IlapoBast royioBka 1mo3BosisieT npuaaBath pedaeKkTopy
pa3IUYHBIN HAKJIOH. B BEIOpPAaHHOM MOJIOKEHUU pedIEKTOP 3aKpEIUIseTCs 3aKUMHBIM BUHTOM.

Ocgeturenp "OD-1" (puc. 45, 6) Takke MOXKET OBITh YKPEIUICH Ha CIIMHKE CTYyJIa, HA KParo CTOJIa
U T. 1., HO C TIOMOIIBIO IIAPOBOT0 IIAPHUPA U MPYKUHHOTO 3aXBaTa.

3}}. _ 8 nariny fAarna
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Puc. 44. TlepexirodaTens s GOTOTAMIT M €T0 IPUHIMITHAIEHAS cXeMa

Puc. 45. Ocsetutenn "®0-2" (a) n "OD-1" (6)

JUis cMsArdeHus cBeTa NPUMEHSIOTCS CBETOpacceMBaTeNM M3 TOHKOM Oenoi Marepuu WM
nanupocHol Oymaru. CrenyeTr, OJHAKO, Y4YWUThIBaTb, YTO KaXIbli TaKOH CBETOPACCEUBATEIb
3afepxuBaeT npuMepHo 50% cBera, BCIEACTBHE YETO BBIIEPXKKY IPU ChEMKE CO CBETOPACCEMBATENIEM
CIEYyET YBEINYMBAThH IO KpaHEN Mepe BIIBOE.

JlamMIibl MTHOBEHHOT'O J€MCTBUS OBIBAIOT JABYX THUIIOB: JIAMIIBI-BCIIBIILIKM Pa30BOI0 JAECUCTBUS U
AEKTPOHHO-UMIYJIbCHBIE JIaMIIbl MHOTOKPATHOT'O 1€WCTBUS.

JIaMITbI-BCIIBIIIKM MMEIOT BHELIHIOK (OpPMY OOBIYHBIX OCBETUTEIBHBIX JAaMIl HaKaJlMBaHHs, HO
KoJI0a JIaMITbl HaIllOJTHEHa KUCIIOPOJIOM M afoMUHHMEBOH (osbroi. [y momkura Goasru BHYTPh KOJIOBI
MOJIBEZICHBI  3JIEKTPOJbl, COCJAMHEHHbIE MOJKUrarolied HUTbI0. B MOMEHT BKIIIOYEHMS JIaMIl
MOJKUTAOIIasl HUTh, @ C HEIO W (OJbra MIHOBEHHO CrOpalOT B KHUCJIOPOZE, JAaBasi MHTECHCUBHYIO
KpPaTKOBPEMEHHYIO BCIIBIIIKY.
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JIaMITBI-BCITBIIIKY OECUTYMHBI, O€3ABIMHBI U O€30TIaCHBI B MOKapHOM OTHOLICHHH. Bo n3bexaHue
pa3pbiBa JamIbl Koyla ee CHapy Ky MOKPbITa MPEI0XPAHUTENIbHBIM JIAKOM.

[IpoaomKuTEN HOCTD BCIBILKY - 45 MukpocekyHa. HomunaneHas cuna ceera - 100 000 cBeueil.
Jlamna aeT OJHY BCIIBIIIKY.

Jlnist BKIIIOYEHHMS JIaMIIbI IPUTOIHA OObIYHas OaTapeiika kapManHoro (goHaps. Bkimoyars namimy B
OCBETUTEJIHHYIO 3JIEKTPOCETh HE CIIeayeT.

JUist JTyd11ero uCroiab30BaHUs CBETOBOTO MOTOKA PEKOMEHIYETCS IPUMEHSATh PeIIEKTOPHI.

B Teuenue HEKOTOPOro nepuoja JaMmIbl-BCOBIIIKK MO pa3MepaM U (popme MpUMEpPHO Takue xKe,
kak 50-BaTTHas HU3KOBOJIbTHASI 3JEKTPOJIAMIIA, BBINYCKAJUCh HAIlled MPOMBIIUIEHHOCTbIO, HO B
MOCJIEITHUE TOAbl BBITECHEHbI M3 0o0uxoda Oosee MOUIHBIMU M 0o0Jiee SKOHOMHYHBIMH 3JIEKTPOHHO-
HMITYJIbCHBIMH JIAMTIAMHU.

Ceer, naBaeMmblii 3THUM 3aMedaTelbHbIM MCTOYHHKOM, IO CBOEH CHJIE HE YCTyNaeT Cuiie
COJIHEYHOTI'O CBETA.

NmnynbecHas namna npeacTaBiseT co0ol CTEKISIHHYI0 TpYOKy, HalOJHEHHYI0 MHEPTHBIM I'a30M
KCEHOHOM, KOTOPBIi, Oy Iy4yl HOHU3HPOBAH, 00JIaaeT CIIOCOOHOCTHIO SIPKO CBETUTHCS MTPU MPOXOKICHUN
yepe3 HEro TOKa BBICOKOTO HAMpSKEHHUSI.

JUia moslydeHHs CBETOBOTO pas3psiia JamIly BKIIOUYAIOT B CIELHMAIBHOE AJIEKTPUYECKOE
YCTPOMCTBO.

Ha puc. 46 npuBeeHa NpuHIMIINAIBHASA CXEMa 3TOTO YCTPOHCTBA.

[Ipu BKIIFOUEHHH YCTPOUCTBA B IIeTbh OaTapeu b anekTponuTudeckuii konaeHcatop C; B TeUeHHE
HECKOJIBKUX CEKYH] 3apsKaeTcsl.

Korna xonaeHcatop 3apsamics 1O HEOOXOAMMOro J[Uid paspsia IOTEHIuana, HEOHOBas
WHJUKaTOpHas Jlamnouka Jl,, mpucoeauMHEHHass K KOHJIEHCATOPY 4Yepe3 COMpOTUBIEHUE R,, HaumHaeT
cBeTUThCA. OMHOBPEMEHHO ¢ KOHAEHCATOpoM C| MPOUCXOAUT 3apsAka U KoHaeHcaropa Cs.

B momenT 3ambikanust cuaxpokontakTa CK mwnm nepexmtouatens 1 konaencarop C, paspsikaercs
4yepe3 MEPBUYHYI0 OOMOTKY HMITyJbCHOTO Tpancopmaropa T. Ilpu 3TOM BO BTOPHYHOM OOMOTKE
TpaHchopMaTopa CO3JaeTCd HUMITYJIbC BBICOKOTO HANpsOKEHUS, KOTOPBIA IOAAETCS Ha DBJICKTPO.
3aKUTaHusg UMITYJIbCHOM JaMmiibl JI;, B pe3ynbTaTe 4ero B 3TOM JlaMIe MPOUCXOIUT MTHOBEHHBIN pa3psi
3a CYeT JHEpPruM, HaKOIUIEHHOW KoHAeHcaTopoM Cj. DTOT pa3 ps BbI3BIBAET MOLIHYIO CBETOBYIO

BCIIBIIIKY.
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Puc. 46. IlpuHnunuansHas cxema 3J1eKTPOHHO-UMITYJIbCHOM JIaMITbI
JUist CUHXpOHHU3AIMM MOMEHTA BCIBIIIKHA C MOMEHTOM TOJIHOTO OTKPBITHS 3aTBOpa (poToanmnapaTa
B MCXAaHHU3MC IMOCJICAHCIO YCTAHABJIMBACTCA CHHXPOKOHTAKT, THE3J0 KOTOPOIr'O BBIBOJUTCA Ha KOPIIYyC
ammapara WIM €ro 3aTBopa, a OJJIEKTPOHHO-UMITYJIbCHBIH OCBETUTENh CHaOXkaercss Kabelnem co
INTCKKEPHBIM pa3bEMOM, KOTOpBIﬁ BCTaBJACTCA B THE310 CUHXPOKOHTAKTA.

OcHOBHOM XapaKTepHCTHKOﬁ BHCKTpOHHO—HMHYHBCHOﬁ JaMIIbl M BCETO OCBCTUTCIIA ABJISACTCA
2

OHEPI'U BCIIBIIIKU, BbIpaKacMasd B [PKOYJIAX U paBHaA , TAC C - eMKOCTh MMUTAOMICro KOHACHCATOPa

B Mukpodapaznax, a U - HanpspKeHUE Ha TOKOBEAYIIMX 3JIEKTPOJIaX JTaMIIbl B KMJIOBOJIbTAX.

Cpox cimy>kObl JTaMIIbI ONIPEACIISIETCS] YHCIIOM BCIIBIIIEK, MOCIE KOTOPOTO CHJjla CBETAa CHIMXKAETCSA
Ha 20%.

Brinepxka npu ChbEMKE UMITYJIbCHBIMHU JIaMIIaMHu (dhakTH4eCKH onpeesieTcs
MIPOJOIKUTENFHOCTBIO CaMOI BCHBIIIKY, TaK KaK OHa O4eHb KOpoTka (mHorga mocturaeT 1/2000 cex) u
BCErjJa Kopoue, YyeM MPUMEHSIEMBbIE CKOPOCTH JEHCTBUS 3aTBOpa. BcCleiacTBHE STOTO TMPHU CHEMKE C
MOMOIIBI0 MMIYJBCHBIX JIAMI MPUXOAUTCS MPUHUMATh B pacyeT TOJIbKO BEIWYMHY AuaparMbl U
paccTosiHuE OT JIAaMIIBI O OCBEIIAEMOTO €10 00BEKTa ChEeMKH. JIJIsl 3TOTO MpU CHEMKE PYKOBOJICTBYIOTCS
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TaK Ha3bIBAEMBIMU BEAYIIMMH YHUCIAMU JIAMITBI, TIPEACTABIISIIONIUMHU COOON MPOU3BEACHUE PACCTOSHHUS, C
KOTOpPOTO TMPOU3BOJAUTCSA CHEMKA, B METpax Ha YHWCIO JAeNIeHUs IIKaibl auadparMbl (3HaAMEHATEh
OTHOCHUTEIILHOTO OTBEpCTHs). Bemymme drcia MO3BOJSIOT OMpeneianTh TpeOyemyro nuadparmMy B
3aBUCHMOCTH OT pac CTOSIHUSA, C KOTOPOTO BeAETCS CheMKa, TUO0 PaccTOSHUS, C KOTOPOIrO CIeAyeT BECTH
CBhEMKY TpH JaHHOU nuadparme. [[ist 3Toro Bemyliee YUCIO CIAeAyeT pa3JesiuTh Ha OJIMH U3 YKa3aHHBIX
MIOKa3aTeNei.

Ilpumepwr: 1. Benymee uucno 26, paccrosinue cbeMku 4 m. Jlenst 26 Ha 4, nmonyyaeM nokasareib
nuadparmei - 6,5.

2. Benymee uncno 31, nuadpparma 5,6. [ens 31 Ha 5,6, moiayyaem mokaszaTellb pacCTOSIHHS - 5,5
M.

Benyiue yncna 3aBUCAT OT SHEPTUU BCIBIIIKY U Y PA3HBIX UMITYJICHBIX JIAMI OHU Pa3JIUYHBL.

CoBeTcKasi TPOMBIIICHHOCTh BBIMTYCKAET CIEAYIOIIME JIEKTPOHHO-UMITYJIbCHBIC JaMmIibl: "Jlyd-
59" (oHa >xe BeIMyckaetcs nmoj HasBaHueM "Xapwkos"), "Jlyu-61", "OUJI-2", "OWNJI-3" u "Jlenunrpaxa”
tumna 9B-5.

Puc. 47. UmmynbcHas namma "Jlyg-59"
"Jyu-59" (puc. 47) cOCTOUT U3 PYKOSATKU C PedICKTOPOM U JIAMIIOH, KOKaHOTO (yTisipa ¢
ANEKTPUYECKUM YCTPOUCTBOM U HAIJICYHBIM PEMHEM.
DIEKTPUYECKOe YCTPOUCTBO MprOopa (010K MUTaHMs ) TOMeIIaeTcsi B QyTiasipe, KOTOPBIM HOCUTCS
Ha pEeMHE, a caM OCBETUTENb C uMIyiabcHOW usamnod tuna "WDK-120" BeiHEceH Hapyxy H
MOACOEIUHACTCS K OJIOKY TUTAHUS C TIOMOIIBIO KaOes.
OcBerutens CHAOXKEH ABYMs JIAMTKAMH, C TIOMOIIBIO KOTOPBIX €r0 MOXKHO YKPENHUTh Ha IITATUBE
WM Ha CaMOM arlnapare.
[Tpubop naer BcmblmkKu Tpex MorHocTell: ¢ sHepruer 40, 60 u 100 mxoyneit (tabmuua 10), a
TakK€ HMEET Ha BBIXOJIE JIOTIOJHHUTENbHBIM INTENCENbHBIA pa3beM, 4YTO TMO3BOJSET BKIIOYATh
OJIHOBPEMEHHO 2 JIAMIIbI.
Taomuma 10
Benyume yncna npubopa "Jlyq-59"
CBETO4YYBCTBUTENBHOCTB, €. ' OCTa 45 | 65 | 90 | 130 | 180 | 250 | 350
Benymue urcna npu SHEPTrUM BCTIBIIIKY:

40 mxoynei 16 | 19 | 23 26 31 37 44
60 mxoynei 20 | 24 | 29 33 40 47 56
100 mxoynei 26 | 31 | 37 42 50 60 72

HcrounnkoM muTaHusi CIy X UT cyxas rajetHas Oarapes tuna 330-OBMII-1000 ¢ HavanbHBIM
HanpsbkeHueM 330 B. UaTepBan mexay Benblikamu - 10 cek. JJnutenbHOCTh Benbiimek: mpu 40 1xoysax
—1/2000 cexk, mpu 60 mxoymsax — 1/1000 cek, mpu 100 mxoymsix — 1/500 cek.

"JIyu-61" - mpubop Takoi ke KOHCTpyKuuu, yto u "JIyu-59", u umeeT Te ke TEeXHUYECKHE
XapaKTePUCTUKU, HO JIOMOJHHUTEIbHO OCHAIIEH YCTPOWCTBOM U JJIEKTPOIIHYPOM JUIsl MHUTAHUSA OT
OCBETUTEIILHOMN 3JIEKTPOCETH.
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"®UJI-2" (puc. 48) COCTOMT U3 METALNIMYECKOTO KOPITyca C JJIEKTPHUUECKUM YCTPOUCTBOM M
PYKOSITKH C pedIeKTOpOM.

[Ipubop mnwuraercs HabOpOM M3 UeThIpex Oarapel KapmaHHOro (oHapsi, uTOo oOOecrmeunBaeT
nonydyeHue 100 Bcmbilmiek ¢ uHTEpBaIoM 8-20 CEeK € 3HEpPruedl BCHbIMKKA 36 KOyneil. Bo3MoxHO
NpUMEHEHHe M JABYX Oarapeek, oOecredrBaronIMX MpUMEpHO S50 BCHBILIEK C HECKOIBKO OOJBIINM
MHTEPBAJIOM MEXJy BCIbIILIKaMU. FIMeeTcst Takxke yCTpOUCTBO Uil IUTAHUS OT 3JIEKTPOCETH.

B npubope ycranosnena ummysnbcHas gamna "MOK-120", 3amuiiennas CTeKISTHHBIM KOJIIAKOM.
BHyTpeHHsIs1 TOBEPXHOCTh peduiekTopa sSYenucTasl, XpoMupoBaHHas. B peduekrope, kpome UMITyJIbCHON
JIaMITbI, UMEETCs IIPOKEKTOPHAs JTaMITOYKa, 00JIerJaromiast HABOJIKY Ha PE3KOCTh MPU ChbeMKE B TEMHOTE.

Puc. 48. UmnynbcHas namma "OUJI-2"
Pednexrop ¢ pykosATKOI U HIHYpOM, a TaKkKe COEIMHU TelbHAasl IUIaHKa MPUKPEIUIEHBI K QyTIspy
CHApYXKH.
"®UJI-3" (puc. 49) nonoben npudopy "OUJI-2", HO CMOHTHPOBAH B TIACTMACCOBOM KOPITYCE C
HAIUICYHBIM PEMHEM.

4]
il
B

N

Puc. 49. UmnynecHas nammna "®UJI-3"
[TpuGop nmeeT chbeMHBIN peIeKTOp C SYCHKOBBIM CBETOPACCEUBATEIEM U MUTACTCS OT YEThIpeX
KapMaHHBIX OaTapeek, obecrneunBaronux 100 Bemblmek ¢ sHepruei 36 mxoyneit. [1poaomKuTeIbHOCTh

Benbiniek 1/400 cek, nHTepBan Mexay BenbimkaMu 10-12 cex (tabmuma 11).
Tabmuna 11

Benymue uncna npudopos "OUJI-2" u "OUII-3"

CBeTouyBCcTBUTEIBHOCTD, €1. 'OCTa | 45 | 65 | 90 | 130 | 180 | 250 | 350
Benymme uncna 14 | 19 | 22 28 35 42 52
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Pedpnexrop mmamerpom 100 MM ykperusiercst cHapyxku ¢ytisapa. Ha mpubope wnmeercs
MOJIBUKHOM TUCK-KAJBKYJISITOP JIJIsl ONpeieJIeHHs] pACCTOSHUS U BEIMYUHBI JuadparMsl.

Pednexrop npubopa cHaGKeH KOHTPOJIbHOW HEOHOBOM 'MaMIOYKOM, MOKa3bIBaIOIIEi TOTOBHOCTD
npudopa K JeHCTBUIO.

"Jlenunrpan" (IB-5). IIpubop (puc. 50) wumMeeT CbEMHBI pedIEKTOp C SYCHKOBBIM
CBETOpaccerBaTeIeM U MUTAaHUEM OT JBYX KapMaHHBIX OaTapeek, ooecrmeunBaromux 70-75 BCIBIIIEK ¢
sHeprueit 36 mxoynei (Tabmuma 12).

JlmurenbHOCTh Bemblmiek 1/500 cex, nHTepBabl MEKIy BenblmkamMu 15-20 cek.

bnok nuTaHus JaMIibl CMOHTUPOBAH B KOPIyCe M3 IIACTMAacchl. B crenuanbsHOM yrityOieHUH
3TOro K€ Kopiyca ykpemisercs peduekrop. [Ipubop ynoxen B ¢ytisap u3 kox3zameHutens. Oytisp
cHa0XEH HaIJICYHbIM PEMHEM.

Taonuma 12

Benyumwe yncna npubopa "Jlenunrpan”
UyscTBuTenpHOCTh Gotorenkn, ea. ['OCTa | 45 | 65 | 90 | 130
Benymme uncna 12 | 16 | 18 24

[Tonb3oBaTbes MprOOPOM MOXKHO HE BEIHMMAas €ro U3 QyTispa.

[Tpubopsr "OWUJI-2", "OUJI-3" u "Jlenunrpan" mu tarorcs ot 6arapeii Tuna KbC JI-0,5 Ha 4,6 B.
DNEKTPUUECKOE YCTPOUCTBO 3TUX MPUOOPOB CMOHTHPOBAHO HA MOIYNPOBOJHUKOBBIX dJIEMEHTAX.

B neHTpanbHbIX 3aTBOpax CHHXPOHU3UPOBATH BCIIBIIIKY MOKHO IMPH JIFO00H CKOPOCTH EHCTBHS
3aTBOpa. B mITOpHO-IIENEBHIX 3aTBOPAX 3TO BO3MOXKHO TOJILKO MIPHU CKOPOCTH AeicTBUs 3aTBopa 1/20 unmm
1/25 cexk, Tak Kak mpu OONBIIEH CKOPOCTH JCHCTBHSI IITOPKA HE MOJIHOCTHIO OTKPBIBAET KaJIPOBOE OKHO
anmnapara.

Puc. 50. UmmynbcHas namma "Jleaunrpan” (9B-5)

[Ipy HamMYUM CUHXPOKOHTAKTA BKJIIOUEHHE JIAMITbl MPOUCXOJUT aBTOMATHUYECKH BO BpEMs
NeiicTBHS 3aTBOpA.

W3 mpuBeneHHOTO ONMUCaHUs JTOJDKHBI CTaTh MOHATHBIMU JIOCTOMHCTBA UMITYJBCHBIX Jiami. OHU
MIPEJICTABISAIOT CO0OM BechMa MOIIHBIA M B TO K€ BpeMs MOPTATUBHBIA MCTOYHUK CBETA U SIBISIFOTCS
HE3aMEHUMBIMU TIPH BBIC3JTHOM CHEMKE B BEUE€pHEE W HOYHOE BpeMs, a TaKKe IS MOMEHTAIbHBIX
CHEMOK B IIJIOXO OCBEIIEHHBIX TOMEIIEHHUAX.

OpHako 3TUM JlaMmiaM TpHCym] O0ibInoi HemocTatok. OHM JAIOT PE3KO HAINPABIICHHBIM CBET,
BbI3bIBasl TTIyOOKHME TEHU M TeM CcaMbIM MOBBIMIAS KOHTpacT. DoTorpadupys MpU CBET€ UMITYJIbCHBIX
JaMIl, TPYIHO pPAaCCUMTHIBATh Ha TIOJYYEHHUE BBICOKOXYIO0KECTBEHHOTO CHUMKAa. B 3TOM cMbicie
IPEeUMYIIECTBa Ha CTOPOHE JIaMIT HEMPEPBIBHOTO TopeHus. Jlake ABe Takue JamIibl O3BOJISIOT CO3AaTh
3¢ (heKTHOE OCBEIIEHUE, & TPHU JIAMITBI MOTYT TIOJTHOCTBIO 00ECIIEYNTh OCYIIECTBICHUE BCEX TBOPUYECKUX
3aMbICIIOB (DOTOTIOOUTETIS.

HaBoaka Ha pe3KoCcTb

Xopommii ¢oTtorpaduuecKkuii CHUMOK JOJDKEH OBITh TpekAe Bcero pe3kuM. Jlaxe camas
HE3HAYUTENIbHAS HE PE3KOCTh TJIABHOTO OOBEKTa ChEMKH JIMIIACT CHUMOK BCSI KOM IIeHHOCTH. McrpaBuTh
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TaKOW CHMMOK HEBO3MOXXHO. (Oco00 BaXHOE 3HAUYECHHE TMPUOOpPETAET PE3KOCTh HETaTHUBOB,
IpeJHa3HAYEHHbIX JJIs TIOCIEAYIOET0 YBEINYECHHUS.

B rnaBe II MBI paccMoTpeny CyIIECTBYIOIIME CIIOCOOBI HABOJAKH Ha PE3KOCTh: IO MaTOBOMY
CTEKJTy, C TIOMOIIBIO LIKAJIbl PACCTOSHUM, albHOMEpPAa, MEXaHUUECKU CBA3aHHOIO C OIPaBOil 0OBEKTHBA,
C TIOMOIIbIO KJIMHOBOT'O YCTPONCTBA, U U3JI0KHIN CYIIHOCTh KaXKA0T0 U3 3TUX crtocoboB. [loaTomy 31ech
MBI OTPAHUYMMCS JINIIb HEKOTOPBIMH TPAKTUYECKUMHU yKa3aHUSIMH.

IIo mepBomy crocoOy HaBOJKa MPOU3BOJAUTCA MyTeM HAONIOAEHUS 3a CTENEHBbIO PE3KOCTH
n300pakeHUs] HA MAaTOBOM CTEKJIE KaMephl MPH MEpPEMEIICHUN OObEKTHBA WM €ro MepeiHed JIMH3BI.
To4HOCTh HABOJAKM B 3TOM CIIydae OIPEIENISeTCS TOJIBKO OCTPOTOW 3pEHHsT M KayeCTBOM MAaTOBOTO
crekia. [locnennee MOMDKHO OBITH BEChMa MEJIKO MAaTHPOBAHHBIM (MEJIKO3EpPHHUCTBIM). [ pyOo3epHUCTBIC
MaTOBbIE CTEKJIAa JIJIsl STOM LIeJIH COBEPIIEHHO HENnpHurogHbl. CTerneHb TOYHOCTH HABOJKU TOBBIIIACTCS
IIPU UCTIOJIb30BaHUM JIYTIBI.

KayecTBo BU3yanbHON HABOJKHM TEM BBIIIIE, YEM sipue H300paKeHHE Ha MAaTOBOM CTEKJIE, TIOATOMY
BU3YaJIbHYI0 HaBOJIKY CJIEAYEeT POU3BOAMTH P MOJTHOM (MaKCUMAJIbHOM) OTBEPCTHH JHa(parMsal.

IIpu HaBOIKE MO MAaTOBOMY CTEKIy IepeMelleHHe OOBEKTHBA CHayala HYXHO HPOM3BOIUTH
ObICTPO, 4YTOOBI JIETKO YJOBUTh NPUOIMKEHHOE €ro mnosiokeHue. OTBICKAaB Ke 3TO MOJOXKEHHE,
nepeBIKeHne 00BEKTHBA HAlO MPOU3BOIUTH MEMJICHHEE M YK€ B MpeesaXx HeOOJBIIOW 30HBI €ro
NepeMeILEHUsl.

IIpu OTCYTCTBMM YBENIMYHMTEIBHOH JIyInbl CMOTPETh Ha MAaTOBOE CTEKJIO HAA0 C PACCTOSHHA
Hawtyuniero 3peHus. He KoTopble JIIOOMTENM CIMIIKOM NPUOIMKAIOT JIMIO K MAaTOBOMY CTEKIy MU
JIOMYCKAIOT 3TUM OOJIBIIYIO0 OIIMOKY: MepeHarnpsras 3peHue, OHW yXyALIaloT BUIUMOCTh U TEM CaMbIM
CHJIBHO 3aTpyJHSIOT cebe mpouecc HaBOAKM. TOYHOCTH Ha BOJKM OT 3TOrO CHJIBHO CTpajJaer.
[Tonp30BaTbesl JTymoW HaJO TOJNBKO IOCJIE TOro, Kak HABOJKA IMPOU3BEICHAa 0e3 Hee W TOJNbKO s
3aKJIIOYUTEIBHOTO YTOYHEHUsI HaBoAKH. CriocoO HaBOJKM C MOMOILBIO IIKAJIbl PACCTOSHUM - OAMH U3
HaMEHEE COBEPILEHHBIX W HaMMEHee YJIOOHBIX. XOpOIIWe pe3yJbTaThl OH MOXET NaTh JUIb HpU
JOCTAaTOYHO TOYHOM OIIPEJECIIEHUN PACCTOSHUS OT amlmapara 10 OObeKTa ChbeMKH. JTa TOYHOCTh TEM
BaXkHEe, ueM Ooiplie (POKYCHOE pacCTOsiHUE OOBEKTHBA KaMephl (UTO OOBACHSIETCS MEHbIICH IiTyOuHON
PE3KOCTH TaKMX OOBEKTHBOB) M Y€M OJIIKE K Kamepe HaxoauTcs GpoTorpadupyeMbplid MpeaMeT, Tak Kak ¢
YMEHBIICHUEM DPACCTOSHUS OT almapaTta J0 IpeaMera IiyOumHa pe3ko M300paskaeMoro MmpocTpaHCTBa
YMEHBLIAETCS.

doTonrobuTeNr, y KOTOPBIX ammapathl MUMEIOT /s HABOJKM Ha PE3KOCTh TOJIBKO IIKATy
pacCTOSIHUM, JOJKHBI HAy4YUThCs O0Jiee NIM MEHee TOYHO ONPEeAEIsATh PacCTOsSHUE Ha I1a3. Bo3MoxkHbIe
OMOKH B M3BECTHOW Mepe KOMIEHCHUPYIOTCS TIIyOMHOM pe3KOCTH OOBEKTHBA, HO, BO BCIKOM CIIydae,
OHM He TOJKHBI peBrlath 10-15% ot onpenenseMoro paccTosHUSI.

Jnst cinydyaeB HaTYpHOM CHEMKHM HAaYMHAIOUIMM (POTO JIOOUTENSAM MOXKHO Ha IEPBBIX IOpax
PEKOMEH0BaTh CIOCOO ONTHUMAIbHOM HABOJKM Ha PE3KOCThb IO IIKAJE PAaCCTOSHHUM, OCHOBaHHBIM Ha
Hanboyiee BBITOJAHOM HCHOJB30BAHUM TIIYyOMHBI pe3KkocTH o0bekTuBa. Crocol 3akmoyaercs B
OIIPEJICIIEHHON MOCTOSTHHON yCTaHOBKE OOBEKTHBA U CHEMKE IPU MOCTOSIHHOM OTBEPCTUH AHA(parmsl,
YTO J1a€T BO3MOKHOCTB IIPOU3BOJUTH CHEMKY C HEKOTOPBIX, OOBIYHO HEOOJBIINX PACCTOSTHUN.

OTH nonoxxeHus auadparmsl 1 00bEKTHBA HA HEKOTOPBIX aniaparax OTMEUYEHbI IBYyMsI KPACHBIMU
TOYKaMU: Ha IIKajie quadparMbl U Ha IIKaje paccTosHui (Tabmuma 13).

Kaxk BuaHO M3 TaONHIIBI, TOIB3YSACH 3THM CIIOCOOOM, MOXKHO (oTorpadupoBaTh MHOTHE OOBEKTHI,
He 3200TsICh 0 HABOJIKE Ha PE3KOCTb.

OnHaKo MOCKOJBKY 3TOT CIOCO0 MPUMEHMM HE BO BCEX CllydasiX, PEKOMEHAYeTCs MOJIb30BaThCs
ONTUYECKUM JalbHOMEpOM (puc. 27), KOTOpbI BhIMymieH A kamepbl "CmeHa", HO MOXeT ObITh
HCIOJIb30BaH U IS IPYTUX KaMep.

HaBojka Ha pe3KoCTh C TOMOIIBIO AATbHOMEPA, MEXaHUYECKU CBSA3aHHOTO C OMPaBOi OOBEKTHBA,
ABIsieTCA HanboJiee COBEPLIEHHOM, 00ecTIeunBaroIEel BBICOKYIO TOUHOCTb.

ITockonbKy OCHOBHAsl 3a/ada HAaBOJKM HAa PE3KOCTh 3aKIIOYaeTcs B OOECIEUEHHM PE3KOCTH
IJIABHOTO OOBEKTa ChE€MKH, HABOAKY CJEIyeT BECTH MO 3TOMY 00BbeKTy. s obneryeHust U yTOUYHEHUs
HABOJKM €€ MPOM3BOJAT MO Hambosiee SPKOW JeTaaH IJIaBHOTO O0bEKTa CheMKH. Tak, Ha Impumep, Ipu
ChEMKE MOpTpeTa KPyIIHBIM IJIAHOM HaBOJKY JIydllle BCEro MIPOU3BOAUTH M0 T1a3aM (GoTtorpadupyemoro.
IIpu chemke mopTpera BO BECh POCT WM MPHU ChEMKE TPYII y100HEee BCEro MpOU3BOAUTH HABOJKY IO
HanboJee SIPKUM JICTAISIM OJIEKTbI, OJIM3KO PACIIOIOKEHHBIM K JIUIY (BOPOTHUYOK, TAJICTYK U T. I1.).
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Tabmuma 13
OnTUMaJTbHBIC MTOJIOKECHHSI 00bEKTHBA M BEJTUYHMHA AHaQparMbl I Pa3IndHbIX 00BEKTHBOB

F obwektuBa, cm OnTumalnbHas TOYKa OnrumManbHas TOYKa I'my6una pe3ko
Ha IIIKaJIe PacCTOSHUM Ha 1IKaje auadparmbl n300paxaeMoro
MIPOCTPAHCTBA
7.5 Mexny nenenusamu 5 u 10 | Mexny genenusimu 8 u 11 | Or 4 m o oc
11 Mexny nenenusimu 8 u 15 | Mexny aenenusmu 11 u 16 | Or 4,5 M 10 oc
7 8 Ot 2,7M 10 o«
5 7 11 Ot 3,4M 1o o

IIpu HaBoIKEe C MOMOILIBIO KIMHOBOTO YCTPOMCTBA MOXHO PYKOBOJCTBOBATHCS TEMHU IKe
yKa3aHUSIMH, KaKue JaHbl JJI1 HaBOAKHU C JAJbHOMEpPOM, TaK KaK KapTUHBI, HAO0/JaeMble B KIMHOBOM
YCTPOICTBE U B JAIILHOMEPE, TIOUYTH OJMHAKOBBI.

[Ipn HaBojgke MO MIKaJ€ PACCTOSHUNA OT OOJBIION TOYHOCTH TPHUXOIUTCS OTKa3bIBAThCH,
JIOBOJIBCTBYSICh IPUOJIMKEHHBIM OTIPE/IEIICHUEM PacCTOsIHUA 110 poTorpadgupyeMoro oObeKTa.

Tak 0oOCTOMT A€N0 B ClydasX HEOOXOAUMOCTH OOECHEYUTh PE3KOCTh M300pa)KEHUs TJIABHOTO
00BEKTa ChEMKHU, HE 3a00TSACH O PE3KOCTH MPEIMETOB, PACIOJIOKEHHBIX ONMKE WIIM JANblie TJIaBHOTO
obbekTa. Ho Ha mpakTuke 4yaiie BCero, KpOMe PE3KOCTH TJIABHOTO O0BEKTa, HEOOXOAMMO 00€CTIeunuTh
PE3KOCTh 33 JHUX U TIEPETHUX TUIAHOB, T.€. PAC MOJIOKEHHBIX 32 U TIepe]] TTIaBHBIM 00BEKTOM.

Hakonern, caM 00bEKT ChEMKU MOXKET UMETh MPOTSKEHHOCTh BIIIyOb (apXUTEKTypa, BHYTPEHHHM
BHUJI 3aBOJICKUX LIEXOB M T. 11.). Bo3HHKaeT Bompoc, Ha KaKylo TOUKY 3TOTO 00bEKTa ClIeAyeT NPOU3BOANTH
HaBOJIKY, YTOOBI 00ECTIEYNTh Ha CHUMKE PE3KOCTh BCEX IJIAHOB OOBEKTA.

Ha mepBbIil B3I MOXET IMOKa3aThbCs, YTO HABOAKY Ha PE3KOCTh B TaKUX CIydyasx HaJo
MIPOM3BOUTH Ha CPEIHUM TIJIaH, PABHO OTCTOSIIIMKA OT TIEpEIHEH U 3aHEeH TpaHUI] CHUIMAaeMOro 00BbEKTa,
KaK ¥ MOCTYNalT MHOTHE HAaUMHAIOIINE JIOOUTENH, HO TaKOe pelIeHue 3a7auu HeBepHo. TeopeTnueckue
pacyeThl, MOATBEPKIaeMble OMNBITOM, MOKA3bIBAIOT, UYTO TIIyOMHA PE3KOCTH paclpocTpaHsercs B o0e
CTOPOHHI OT IJIaHA HABOJIKH HEOAMHAKOBO: BrIyOb, T.€. BAAb OT IJIaHA HABOJKH, OHA PACIIPOCTPAHSICTCS
Janplie, 4eM B 00paTHYIO CTOPOHY, T.€. TI0 HaIpaBJIeHUIo K (OTo anmapary.

Kpome Toro, rmyOuHa pe3KoCTH 3aBUCUT HE TOJIBKO OT PACCTOSHUS IO TOYKH HABOJKH, HO U OT
(hoKycHOro paccTosiHuSI O0BEKTUBA U, HAKOHEI, OT BEJIMYUHBI OTHOCUTEIILHOTO OTBEPCTHS OObEKTHBA.

C yBenuueHuEeM paccTOsiHUA OT (hoToamnmapara a0 IiaHa HaBOJKU TIIyOMHa pe3Ko n300pakaeMoro
MPOCTPAHCTBA Bo3pacTaeT. Tak, Mpu OOBEKTHBE C (POKYCHBIM PACCTOSHUEM 5 CM M OTHOCUTENIbHBIM
otBepctueM 1:3,5 npu HaBoaKe Ha 2 M IITyOMHA pe3ko n300pakaeMoro MpocTpaHcTBa OyAET paBHA BCErO
30 cwm. Ilpu Tex e yClnoBHsIX M HaBOJKE Ha 5 M 3Ta rryOnHa Bo3pacteT A0 2 M 30 cM, a TpH HABOAKE HA
10 M ona Oyner paBHa 10 M (cm. Tabmuiy 16). OTCI0a BBITEKAET, YTO HEOOXOAMMYIO TITyOUHY PE3KO
M300pakaeMoro TPOCTPAHCTBA MOKHO O00€CTeYuTh, YBEIWYMBAs PACCTOSHUE CBEMKH, T.€. YJIauss
¢doroanmapar TeM Jainblie, 4yeM OoJblIe MPOCTpaHCTBEHHAs rTyOouHa ¢ororpadupyeMoro oObeKTa.

Ho, xak u3BeCTHO, ¢ YBETMUYEHHEM PACCTOSIHHS MEXAy (QoToamnmapaToM U OOBEKTOM ChEMKH
YMEHBIIIAETCS MacIITad M300pakeHHUs ITOro OOBEKTa, 4YTO B psANE CIy4aeB HE BHITOAHO. [lomydyuTh
HEOOXOIUMYIO0 TIIyOMHY PE3KO H300pakaeMoro MpPOCTPAHCTBA, HE CIUIIKOM YyAAISSICh OT OOBEKTa
CHEMKH, MOXHO C TIOMOIIBIO Thadparmel.

PauvoHanbHoe npuMeHeHue anadparmbl

Kak yxke W3BECTHO, C YMCHBIICHHUEM OTBEpPCTHS AWa(parMbl YBEIHMYMBACTCS TIIyOMHA PE3KO
M300paXkaeMoro MpoCTPaHCTRA.

Cy1miecTByOT TabJIUIBI TITyOHHBI, ¢ TIOMOIIBIO KOTOPBIX BCE MPAKTHUSCKHUE 3a][a4H, CBS3aHHBIC C
MpUMEHEHHEM JauadparMbl, MOTYT ObITh PEIICHBI JIETKO M MPOCTO.

[TpuBeneHHBIC HUKE TAOIHUIBI TITYOMHBI PE3KO M300pakaeMoro mpocTpaHncTBa (Tadbmuier 14-20)
paccuuTaHbl Ha O0OBbEKTUBBI, IPUMEHICMbIC B COBETCKUX KaMepax.

Tabmuiel, npeaHa3HAYCHHBIE I 00BEKTUBOB MaTO()OPMATHBIX KaMep, PACCUMTAHBI C YICTOM
crerieHu pe3koctd 30 jauH/MM. DOKYCHBIE PAacCTOSIHUS STHX OOBEKTUBOB O0O3HAYCHBI B TAOJMIIAX B
MuuIAMeTpax. TaOuuibl 1uisi 00bEKTUBOB BCEX MPOYHMX KaMEp PACCUUTAHBI C YUETOM CTEIICHH PE3KOCTH
10 mun/MM. DOKYCHBIE pACCTOSIHHS ATHX 00ObEKTUBOB 0003HAYCHBI B TA0JIMIIAX B CAHTHMETPAX.
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B tabmunax GpurypupyroT Tpu BeTHUMHBL: quadparMa, pacCTOsSHUE JI0 TUIaHA HABOAKH (B METPaXx)
Y TpaHUIbl TITyOHHBI PE3KO N300pa)xaeMoro MpocTpaHCcTBa. 3Has JII0ObIE ABE U3 HUX, MOKHO OINPEAEITUTh
TpeTbto. Ho Ha mpakTuke 00bIYHO MPUXOIUTCS ONPEEISTh 1B BEJIMUMHBI, 3HASI TPETHIO.

Tak kak Bcskoe auadparMUpoBaHHE OOBEKTHBA HEHU30EKHO BJICYET 3a COOOW YIJIMHECHHE
BBIJICPKKH, TO Yallle BCETO BO3HMKAET 3a/laya OINpPEACTUTh HAWOONBIIYI0 (M0 BEIMYMHE OTBEPCTHS)
BO3MOXKHYIO nuadparMy, KOTOpas MOXKET O0ECIeYHTh HEOOXOAMMYIO TIyOMHY pPE3KO HM300pakaeMoro
npoctpancTBa. [[mst 3TOro, 3Has TpaHWIBl TIyOWHBI, OTHICKUBAIOT B KJIETKaX TaONHIBI IUQPHI,
OTBEUAIONIME MOCTABICHHOM 3agaye. [IpM 3TOM MOWCKM HAYMHAIOT C KOJIOHKH, COOTBETCTBYIOIICH
HauOOJBIIEMY OTBEPCTHIO AUadparMpl, MOCTENECHHO MEPEXOIs K CICIYIONTUM KOJIOHKAM.

[IpuBenem mnpumep. [Homyctmm, dYro ¢ momomplo o00bekTHBAa ¢ F=50 ™M Tpebyercs
cdororpadupoBaTh 00BEKT, EpEAHSAS TPAHULIA KOTOPOTO HAXOIHUTCS HAa PACCTOSHUM 5 M a 3aJHsS Ha
paccrosiHuu 14 m.

[IpocMoOTpeB cBepXy BHU3 MEPBBIC TPU KOJOHKH COOTBETCTBYIOIICH TaOIHUIIBI, MOXKHO YBUIETH,
YTO B 3TUX KOJOHKAaX MOAXOMAUMX LU(p HeT. DTO 3HA4UT, yTo mnpu auadpparme 3,5 obecrneyuTh
HEOO0XOAUMYIO TIIyOUHY PE3KO M300pakaeMoro MpoCTpaHCTBa HEBO3MOXKHO. 3aTO B UETBEPTOM KOJIOHKE,
COOTBETCTBYyIOIIECH muadparme 5,6, mox xomsaume nudpsr (4,6-14,7) uMmeroTcs B YETBEPTOM CTPOKE
CBEpXy. DTOH CTpPOKE COOTBETCTBYeT paccTossHue 7 M. ClemoBaTenbHO, HEOOXOIUMYIO TIIyOHMHY PE3KO
M300pakaeMoro MpOCTPaHCTBA MOKHO MOJYUUTh YK€ IIpu Auadparme 5,6, eciu caenath HaBOAKY Ha 7 M.
JlanpHei1e MOMCKU MOAXOAAIINX (P YKe HE HYKHBI.

Eme yame B mpakTuke BCTpedaroTcsl ApyTrUe ciydyad, KOrja HeoOXO0AUMO 00eCredyuTh pPe3KOCThb
BCEX IUIAHOB, HAUWHAs C HEKOTOPOro ONIKHEro Iuiana g0 OeckoHedHOCTH. C Imenpio 0ONerdyuTh U
YCKOPHUTH pellieHre TOI00HBIX 3a7a4 B KaXKI0W MPHUBEACHHOW TAaOJIMIIC KUPHOU pPaMKOW OTpaHUYCHBI T
JaHHBIE, KOTOPHIE OTBEYAIOT MOCTABICHHOH 3a1a4e.

UT0OBI OBICTPO OTHICKATh HYKHBIM OTBET B OKPYKEHHBIX PAaMKOW KJIETKax, HAJI0 HaWTH mudpy,
COOTBETCTBYIOIIYIO PACCTOSIHUIO JI0 TEepeAHed TpaHMLBl PE3KO H300pakaeMoro MpOCTPAHCTBA HIU
OMIDKalIyl0 K 3TOMY pacCTOSHUIO MeHbInylo nudpy. Heobxomumass BenmwumHa nuadparmMbl U pac
CTOSIHHE, Ha KOTOpPOE CJEeAyeT YCTAaHOBHTH OOBEKTHB, 0€3 Tpyla MOXXHO HAWTH clieBa U BBEPXY OT
HalJIeHHOH ITU(PHI.

Tak, k mpumepy, npu cbemke kameporr "3opkuit" ¢ oowvexTBoM "HMHmycrtap-22" (¢ F=50 mm)
Tpebyercst cdoTorpadupoBaTh KaKOW-THOO OOBEKT, PACHOJIOKEHHBIM Ha PACCTOSHHH 5,5 M, H
00ecTeynTh MPU ITOM PE3KOCTh BCEX JAIbHEHIINX TUIAaHOB 10 OECKOHEYHOCTH.

B3sB cooTBeTCTBYMOIIYIO TaOJWIly, MOXXHO YyBHIETh, 4TO TpeOyeMbiii 3(h(dEKT MOXKET OBbITh
noJryueH npu auadparme 8 u HaBojake Ha 10 M.

[TpuMeHsist TaOIUIIBI, MOXKHO M30€KaTh U3UIITHE CHIIBHOTO TradparMupoBaHus 0ObEKTHBA.

Ta6muna 14
['myO6uHa pe3ko nzobpakaemoro npoctpancTa npu F=35 Mmm
Paccrosiaue, Juadparma
Ha KOTOPOE 28 | 4 | 56 | 8 1 [ 16 | 22
yCTaHoByIeH I'myOuHa nmpocTpaHCTBa, M
00BEKTUB, M ’
oc 13,8-oc 9,7-c 6,9-c 4,9-oc 3,5-ac 2,4-oc 1,79-cc
20 8,2-oc 6,5-cc 5,1-cc 3,9-cc 3-oc 2,2-oc 1,62-0c
10 5,8-36 4,6-oc 4,1-oc 3,3-c 2,6-oc 1,95-oc 1,5-oc
6 4,2-10,6 3,7-15,7 3,2-4,4 2,7-oc 2,2-oc 1,73-c 1,36-oc
3 2,5-3,8 2,3-43 2,1-5,3 1,86-7,8 1,63-19,3 1,35-oc 1,12-oc
2 1,75-2,3 1,69-2,5 1,56-2,8 1,42-3,4 1,28-4,5 1,1-10,6 0,94-oc
1,5 1,36-1,68 1,3-1,77 1,24-1,9 1,15-2,15 1,06-2,6 0,93-3,8 0,82-19
1 0,93-1,08 | 091-1,11 | 0,88-1,16 | 0,83-1,25 | 0,78-1,38 | 0,71-1,67 | 0,65-2,2
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I'my6uHa pe3ko nzobpakaemoro npoctpancTa npu F=40 Mmm

Tabmuma 15

Paccrosinue, Huadparma
Ha KOTOPOE 45 | 56 8 | 11 | 16 | 22
YCTaHOBJICH
I'myOGuHa nmpocTpaHcTBa, M
00BEKTUB, M
oc 10,7-c 8,6-oc 6,0-oc 4,4-oc 3,0-oc 2,5-cc
10 4 4-oc 3,9-oc 3,1- 2,4-oc 1,8-oc 1,4-oc
7 3,7-68,3 | 3,3-80,0 2,7-oc 2,2-0c 1,7-oc 1,3-oc
4 2,6-8,2 | 2,4-11,0 | 2,1-44,0 1,8-oc 1,4-oc 1,1-oc
3 2,249 | 2,0-5,7 1,8-9.4 | 1,6-48,0 1,3-oc 1,0-oc
2,5 1,9-3,7 1,8-4,1 1,6-58 | 1,4-114 1,2-oc 1,0-oc
2 1,6-2,7 1,5-2,9 1,4-3,7 1,2-5,3 1,0-oc 0,9-oc
1,5 1,3-1,9 1,2-2,0 1,1-2,3 1,0-2,8 0,9-oc 0,8-24,0
Tabmmma 16
['myO6una pe3ko nzobpakaemoro npoctpancTsa npu F=50 Mmm
Paccrosaue, Juadparma
Ha KOTOPOE 2 | 28 | 35 | 56 8 | 11 | 16 | 22
YCTaHOBJIEH
O0BBEKTHE, M I'my6una npoctpaHcTBa, M
oc 41-oc 29-oc 23-oc 14,6-oc 10,2-oc 7,4-0c 5,1-oc 3,7-0c
20 13,5-39 11,9-63 10,8-0c 8,5-oc 6,8-oc 5 4-oc 4,1-oc 3,1-oc
10 8-13,2 7,5-15 7-17 6-31 5,1-oc 43-oc 3 doc 2,7-oc
7 6-8,5 5,8-8,9 5,4-10 4,6-14,7 4-27,4 3,5-c 2,9-c 2,3-0c
5 44557 | 4359 4,1-6,4 3,7-8 3,3-10,7 2,9-19 2,5-oc 2-oc
4 3,65-4,44 | 3,6-4.6 3.4-4.8 3,2-5,7 2,9-7 2,6-9,7 2,2-2,7 1,9-oc
3 2,8-3,2 2,7-33 2,7-3.4 2,5-3,8 2,3-4,2 2,15 1,9-7,1 1,7-14,4
2,5 2,35-2,67 2,3-3,3 2,3-2,8 2,1-3 2-33 1,9-3,9 1,7-4,8 1,5-9.5
2 1,9-2,1 1,9-2,1 1,9-2,2 1,8-2,3 1,7-2,5 1,6-2,7 1,432 1,3-42
1,75 1,68-1,83 1,66-1,85 | 1,63-1,89 | 1,55-1,96 1,5-2,1 1,4-2,29 1,32-2,63 1,17-3,6
1,5 1,45-156 | 141-12 | 1,41-1,6 | 137-1,67 | 131-1,75 | 1,26-1,86 | 1,17-2,1 | 1,08-2,5
1,25 1,21-1,29 1,2-1,3 1,19-1,32 1,15-1,36 | 1,12-141 1,06-1,5 1,01-1,64 | 0,91-1,98
1 0,98-1,02 | 0,97-1,03 | 0,96-1,04 | 0,94-1,07 0,92-1,1 0,89-1,15 | 0,84-1,23 0,8-1,34
Taomuua 17
['myOuHa pe3ko n300paxkaeMoro mpocTpaHcTa npu F=85 mm
Paccrosnue, Juadparma
Ha KOTOpoe 2 | 28 | 4 | 56 8 |1 [ 16 [ 22
YCTaHOBJIEH
OBHEKTHB, M I'myOuna mpocTpaHcTBa, M
oc 109-cc 78,2-c 54,7-oc 39,1-c 27 ,4-oc 19,9-oc 13,7-oc 10-oc
50 34,3-91,9 30,5-cc 26,2-oc 22-0c 17,7-oc 14,3-oc 10,8-oc 8,3-oc
20 16,9-24,4 | 15,9-26,8 | 14,7-31,4 | 13,3-40,8 11,6-oc 10-cc 8,1-oc 6,7-oc
10 9,2-11 8,9-11,5 8,5-12,2 8-13,4 7,3-15,7 6,7-19.,9 5,8-36,3 5-oc
5 4,79-5,24 4,7-5,34 4,6-5,5 4,4-5,7 4,24-6,1 4,01-6,6 3,68-7,8 3,35-9,9
3 2,92-3,08 | 2,89-3,12 | 2,85-3,17 | 2,79-3,24 | 2,71-3,36 | 2,62-3,52 | 2,47-3,81 | 2,32-4,24
1,5 1,48-1,52 1,47-1,53 1,46-1,54 | 1,45-1,56 | 1,43-1,58 1,4-1,62 1,36-1,67 1,31-1,75
1 0,99-1,01 | 0,99-1,01 | 0,98-1,02 | 0,98-1,02 | 0,97-1,01 | 0,96-1,05 | 0,94-1,07 0,92-1,1
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I'my6una pe3ko nzobpaxkaemoro npoctpancTsa mpu F=135 mm

Tabmuma 18

Paccrosiaue, Huadparma
Ha KOTOPOE 4 | 56 | 8 1| 16 | 22
yCTanopacH ['my6Guna mpocTpaHcTBa, M
00BEKTHUB, M ’
oc 138-oc 98,6-oc 69-oc 50,2-cc 34,5-oc 25,1-c
50 36,7-78,3 | 33,2-101 29-oc 25,1-oc 20,5-oc 16,7-oc
25 21,2-30,5 | 20-33.4 18,4-39,1 | 16,7-49,5 14,5-oc 12,6-oc
10 9,3-10,8 9,1-11,1 8,8-11,7 8,4-12,4 7,8-14 7,2-16,5
5 4,8-5,2 4,7-5,3 4,7-5,4 4,5-5,5 4,4-5,8 4,2-6,2
3 2,9-3,05 2,9-3,1 2,9-3,15 2,8-3,2 2,8-3,3 2,7-3,4
2 1,97-2,03 | 1,96-2,04 | 1,95-2,06 | 1,93-2,08 | 1,9-2,11 1,86-2,16
1,5 1,49-1,52 | 1,48-1,52 | 1,47-1,53 | 1,46-1,54 | 1,44-1,56 | 1,42-1,59
Taonuua 19
['mybuHa pe3ko nzo0paxkaemoro npoctpancTsa npu F=7.5 cm
Paccrosnue, Hunadparma
HA KOTOPOE 45 | 56 | 63 | 8 | 1 [ 16 [ 22
YCTaHOBICH I'myOuna npocTpaHCTBa, M
00BEKTUB, M ’
oc 20-oc 16-oc 13-oc 11,3-oc 8,2-oc 5,6-oc 4,1-cc
10 6,7-20 6,1-26,7 5,8-30 5,3-oc 4,5-oc 3,6-c 2,9-oc
5 4-6,67 3,8-7,3 3,7-8,5 3,5-9 3-13 2,6-oc 2,2-oc
3 2,7-3,5 2,6-3,7 2,5-3,8 2,4-4 2,2-4,7 1,9-6,5 1,7-11,2
2,5 2,2-2,8 2,16-2,96 2,1-3 2,05-3,21 1,92-3,6 | 1,73-4,52 | 1,55-6,41
2 1,82-2,22 | 1,78-2,29 | 1,74-2,31 1,7-243 | 1,61-2,65 | 1,48-3,1 1,34-3,91
1 0,95-1,05 | 0,94-1,07 | 0,93-1,08 | 0,92-1,1 | 0,89-1,14 | 0,85-1,22 | 0,8-1,32
Tabnuua 20
I'my6uHa pe3ko nzobpakaemoro npoctpanctsa npu F=10,5 cm
Paccrosiaue, Huadparma
Ha KOTOPOE 45 | 56 | 8 1 [ 16 | 2 | 3
yCTanopacH I'myOuna npocTpaHCTBa, M
00BEKTHUB, M ’
oc 28-oc 22,5-c 15,8-cc 11,5-oc 7,9-oc 5,7-oc 3,5-
15 9,8-32 9-45 7,9-oc 6,5-oc 5,2-c 4,1-oc 2,8-oc
8 6,2-11,2 5,9-12,4 5,3-16,2 4,7-26,3 4,2-oc 3,3-oc 2,4-oc
5 4,2-6 4-6,4 3,8-7,3 3,5-8,8 3-13,6 2,7-40 2-oc
4 3,5-4,7 3,4-4,9 3,2-5,4 3-6,1 2,6-8,1 2,3-13,4 1,9-oc
3 2,7-34 2,6-3,5 2,5-3,7 2,4-4 2,2-4,8 2-6,3 1,6-2,1
2,5 2,3-2,7 2,2-2,8 2,1-3 2-3,2 1,9-3,7 1,7-4,5 1,5-8,7
2 1,9-2,1 1,84-2,2 | 1,78-2,29 | 1,7-2,42 1,6-2,68 | 1,46-3,08 | 1,27-4,67
1,5 1,42-1,59 | 1,41-1,61 | 1,37-1,66 | 1,33-1,73 | 1,26-1,88 | 1,19-2,04 | 1,05-2,63

Wtak, OCHOBHOE Ha3HaueHHE AuadparMbl 3aKIIOYAETCS B BO3MOXXHOCTH YBEJIWYHTH TIIyOUHY

EnauHCcTBEHHBIM BBIXOJI0M MOXKET OBITh ,Z[I/Ia(i)pal"MI/IpOBaHI/Ie 00BEKTHBA.
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pe3ko M300pakaeMoro MmpOCTpaHCTBA. 1o OOCTOSTENBCTBO, dYTO auadparMUpOBaHHE OOBEKTHBA
MPUBOJUT K YMCHBIICHHIO KOJIMYECTBA IMPOXOISIIETO 4Yepe3 OObEKTUB CBETa M COOTBETCTBCHHOMY
YAJIUHCHUIO BBIACPIKKHU, SABIACTCA B006H_I€ OTpULATCIIbHBIM, HO B HCKOTOPBLIX CJIydasdxX OHO MOXKCT
CHITpaTh W TIOJOXHUTEIBHYIO pOJb, HANpPUMEp, KOTJa MaKCHMajbHas CKOPOCTh JCHWCTBHUS 3aTBOpa
OKa3bIBACTCSI HEJOCTATOYHO KOPOTKOM, 4TOOBI 00ECIIEYNTh HEOOXOIUMYIO BBIICPKKY U IMPEIYNPEInUTh
MepenepkKy. 3aTBOPbl HEKOTOPBIX JTOOUTENBCKUX (OoTOANmapaToB padOTaIOT ¢ MPEAeIbHON CKOPOCTHIO
B 1/200 cek, koTopas B psie CIIy9acB MOXKET 0Ka3aThCs HEJOCTATOUHOM.



[Tono6HbIE cIydan TOBOJBHO YacThl, 0COOCHHO MPU ChEMKE B JIETHEE BPeMs Ha IJIACTHHKAX WU
IUICHKaX BBICOKOH YyBCTBUTENHHOCTU. Toraa nuadparma CIy>XKUT Uil YMEHBIICHUS KOJUYECTBA CBETA,
MIPOXOAAIIETO Yepe3 00BEKTHB.

MpumeHeHne WKanbl rMMy6UHbI PE3KOCTU

MHorue OOBEeKTUBBI CHA0XKEHbI LIKANOH IIIyOMHBI pe3 KOCTU. DTO HECI0XKHOE M OCTPOYMHOE
MpUCIIOCOOICHNE TTO3BOJISET pellaTh Ha MECTe ChbeMKHU Te K€ 3aJ[aud, YTO U Ta OJHIbI TITyOHHBI pe3Ko
n300pakaeMoro MPOCTPAHCTBA, HO ¢ OOJIbIIIEH OBICTPOTON U JIETKOCTHIO.

[Hlkana riryOWHBI PE3KOCTH OOBIYHO MPEACTAaBIAET COOOM Iyry WM KOJBLIO C JCICHUSIMH U
COCTOUT M3 MHJEKca (yKas3aTess) U CUMMETPUYHO PACIOJIOKEHHBIX MO0 00€ CTOPOHBI OT HEro ILIKal ¢
uudpaMu, MOBTOPSIFOIUMH HU(PHI MIKaJIbl AUadparMbl JaHHOTO 00BEKTHBA.

[Ikana riyOuHBI pE3KOCTH PACHOJIOKEHA PSAAOM CO LIKAJIOW pacCTOSIHUM M BO BpEMsI HaBOAKHU Ha
PE3KOCTh, T.€. MEpelBHKEHUS OOBEKTHBA, CKOJB3UT BJOJb 3TOM HIKanbl. B HEKOTOpHIX 00BEKTHBAX
MepeMEIAeTCs 1IKajla PACCTOSIHUIM; B 3TOM cllydae IIKaia INyOHHbI pe3KOCTH HENOJIBUYKHA.

[Tonp3ysicb mIKamoW TIyOMHBI PE3KOCTH, MOXHO ONPEAETUTh TPaHULBl TIyOMHBI PE3KO
n300paxkaeMoro MpOCTPAHCTBA MPU HABOJAKE OOBEKTUBA HA TO WJIM MHOE PACCTOSIHUE IPU TOW MM UHOMN
nuadparme. MoXHO OnpeenuTh, Ha KAKOE€ PACCTOSHUE CIIEYeT HaBECTH OObEKTUB, YTOOBI MPHU TaHHOU
nuagparme Mmoyiy4uTbh HEOOXO0AUMBIE I'PAHUIIBI ITyOMHBI pe3KO U300pakaeMoro MpoCTpPaHCTBA (KOHEUHO,
€CIIM TaKue I'paHUIlbl BOOOIE BO3MOXKHBI). HakoHel, MOKHO OIpeneNnTh, KaKylo CielyeT NMPUMEHUTh
nuadparmy, 4ToObl 00€CTIEUUTh HEOOXOIUMYIO TIIYOUHY pe3KO N300pakaeMoro MpoCTPaHCTBA.

Bcee a1u 3amaum pemaroTcst OBICTPO M NMPOCTO U IO CYLIECTBY OJHMM M TEM K€ CIIOCOOOM,
OCHOBAaHHBIM Ha TOM, YTO KOTJla yKa3aTellb IIKAJIbl TIIyOMHBI PE3KOCTH COBMEIIEH C TeM WU WHBIM
JIeIEHHEM ILKaJIbl PACCTOSHUM, TO paBHO3HAYHbIE JIEJIEHUs LIKaJIbl TTTyOUHBI pE3KOCTH, PACIIONI0KEHHbIE
mo o0e CTOPOHBI OT yKaszaTens (a IEJEeHUs 3TH JOJDKHBI COOTBETCTBOBATH NMPUMEHAEMOW auadparme),
OTKJIA/IBIBAIOT HA IIKaJe PACCTOSHUMN IPaHULbI TTTyOUHBI Pe3KO H300paXkaeMoro MpoCTPaHCTBA.

Tax, Hanpumep, ecnu y HOpMaJIbHOTO 00bekTHBa ¢ F=50 MM pacnojioXuTh yKa3aTenlb LIKajbl
IITyOuHBI Pe3KOCTH NPOTUB AETeHUs 3 IIKaJIbl pacCTOSHUN (HaBOJAKA Ha 3 M), KaK 3TO MOKa3aHO Ha pHC.
51, a, TO MOXXHO 3aMETHUTb, YTO [1Ba JEJCHHS ILIKaJbl IITyOMHBI PE3KOCTH, 00O03HAUYEHHBIE, K IPUMEPY,
uudpamu 12,5, coBnagaroT ¢ AeIeHUAMHU 2 M 7 IIKalbl PacCTOSHUI. DTO 3HAYMT, YTO NpU Juadparme
12,5 n HaBojake OOBEKTHMBAa Ha 3 M TIpaHULBI IIYyOMHBI PE3KO HM300pa’KaeMoro MpOCTpaHCTBA OYyIyT
HaXOJUTHCS B IpeJiesiax MeXay 2 U 7 M OT anmapara.

Puc. 51. Kak monp30BaThCs MKaJIOH TITyOHHBI PE3KOCTH:
1 - mkana riryOUHBI pe3KOCTH; 2 - IIKaja PacCTOSTHAN

Ecnmm mpwm 3amaHHBIX TpaHUIAX TIyOMHBI PE3KO H300pa)kaeMoro IPOCTPAHCTBA Tpelyercs
ONpeAeNUTh TOUYKY Ha BOJAKH W HAMOONBUIYI0 BO3MOXKHYIO JJIsi NaHHOTO ciyyas auadparMmy, 3agada
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pemaeTcs B OOpaTHOM TNOpPSJAKE, T.€. Ha IIKaJle PACCTOSHUM HaxOIAT HU(GPBI, COOTBETCTBYIOIIHE
3a/IaHHBIM TPAaHMIIAM TIYOUHBI, U TTOAOUPAIOT K ATUM IMdpaM Takue JBE paBHO3ZHAYHBIC ITUMPHI ITKAIIBI
rITyOUHBI PE3KOCTH, PACCTOSIHUE MEXAY KOTOPHIMH PaBHO MM HECKOJIBKO OOJIbIIE PACCTOSIHUS MEXKIY
B3ATHIMU LK(paMu Ha mIKane paccTosHui. Tak ompenensercs onTuMalbHas auadparmMa, a MHAEKC
IIKaJIbI TJTyOUHBI PE3KOCTH MOKA3bIBAET B 3TOT MOMEHT PACCTOSIHHE 0 TJIaHa HAaBOJKH.

[IponenaeM mpuUMepHBIE BBIYUCICHHUS i1 TOTO ke oObektuBa ¢ F=50 mwm. Jlomyctum, 4TO
MepeIHss TPaHUIla HEOOXOIUMOM TITyOMHBI HaXOIUTCS HA PACCTOSIHUM 3 M OT ammapaTta, a 3aJHss - Ha
paccrosiaun 10 M. TpeOyercs onpenenuTs ONTUMANTBHYO AruadparMy U TOUYKY HaBOJIKH.

OtbickaB ans storo mudpel 3 u 10 Ha mkame paccTOsHUM, moxdepeM K HHUM Haubonee
MoAXosAUIMe IUGPHI MKaNbl TTyOUHbI pe3kocTH. O0e ATH TpaHUIbl OTIWYHO MEPEKPHIBAIOTCA IMPHU
nuadparme 9, a Touka HaBOJAKH (IO MOKA3aHUSAM MHJEKCA [IKAJbl TIYOHHBI PE3KOCTH) OyIeT HaXOIUThCS
Ha paccTostHUHM mpubau3uTensHo 4,5 M. Cirydaii 3TOT 1mokas3aH Ha puc. 51, 0.

[IpumeneHne mKaabl TITyOMHBI PE3KOCTH 3HAYMTEIBHO YIPOLIAETCS TEM, YTO IOC]e moadopa
nuapparMbl OOBEKTHUB OKA3bIBAETCS YK€ aBTOMATHUYECKH YCTAHOBJIEHHBIM Ha HY)KHOE PAcCTOSHHUE U
MOKA3aHUs WHACKCA MPAKTUYECKU CTAHOBATCS HEHYKHBIMH.

Hakownen, pemum emie oHy MpakTUYECKYIO 3a/ady AJs TOro ke o0beKTuBa. JlomycTum, 4Tto mpu
3amanHoil auadparme (Hampumep, 6,3) HeE0OXOIUMO OOECHeYHTh TIIYyOMHY pe3Ko, H300pakaeMoro
npoctpancTBa oT 2 10 3 M. [lompoOyem COBMECTUTH JBE M3BECTHBIC HaM ITU(PHI MIKAIBI PACCTOSHHM C
aByMs Iudpamu 6,3 mKkansl TIyOuHB! pe3kocTH. Ilponenas 3To, MOXXHO yOeqUThCs, UTO 3ajjada BIIOJIHE
paspemrMa, Tak Kak paccTosiHue MeXIy IByMs mudpamu 6,3 MKanbl r1yOMHBI PE3KOCTH IMOJHOCTHIO
MEPEKPHIBAET PACCTOSIHUE MEXY JEJICHUsAMU 2 U 3 mIKajbl paccTosiHuA (puc. 51, B), a HABOJKA JTOJDKHA
OBITH MMPOM3BEICHA MPUOIM3UTEIHHO HA 2,3 M.

Ecnu 651 ipu TO# ke nuadparme GoTONOOUTENH 32 JAJICS LENbIO OTYYUTh Ha CHUMKE TITyOuHY
pe3K0 M300pakaeMoro MPOCTPAHCTBA B OOJBIINX Mpeneiax (Hampumep, OT 3 M JI0 o¢), TO, MPOJIEIIaB Te
e orepaluy, T.e. Hal/ig1 Ha IIKaJle pacCTOSHUNA 0003HauYeHUsl 3 U oC U MBITasiCh COBMECTUTh C HUMH JBE
uudpsl 6,3 mKanel TIyOMHBI PE3KOCTH, OH YBUAET OBbl, YTO JOCTUTHYTH 3TOI0 HEBO3MOXKHO, TaK Kak
paccTosiHie MEXTy 3TUMH IH(pamMu MEHBIIIE, YeM PacCTOSTHUE MEXIy 0003HaueHUsIME 5 U oc. XKemas xe
JOCTUTHYTH TpeOyeMoii rTyOuHbI, (POTOMIOOUTENTH C TOMOIIIBIO KAl TITyOUHBI 0OHAPY>KUI ObI, UTO IS
3TOro moTpedoBanock OBl 3aauadparMupoBaTh OOBEKTUB 1O Kpail Heil mepsl 10 12,5. Takum oOpazom,
mKaiga TAOyOMHBI MOXET MpeJocTepedb  HEOMbITHOrO  (GoTomoOUTeds] OT  HEJOCTAaTOYHOTO
nuapparMupoBaHusl.

Hakownern, cienyeTr ocTaHOBUTHCS Ha CIIy4asiX, KOT/Ia MPU OMPEIEICHHOM PacCTOSHUU 0 00bEKTa
ChEMKH HEOOXOIMMO 00€CIeYUTh TITyOHHY PEe3KO M300pakaeMOoro MPOCTPAHCTBA OT 3TOTO 00BEKTa 10
OECKOHEUYHOCTH,

C momouIpIo KAkl PACCTOSIHAN 3Ta 3a/lava perraeTcsi BechMa mpocTo. JlomycTum, 94To mpu ToM
xe oobekTBe ¢ F=50 MM Tpebyercst o0ecneunTh pe3KoCcTh OT 4 M 10 OECKOHEYHOCTH.

Kak Ob1 mocTynui B TakoM ciydae ¢ororpad, y KOTOPOro Ha OOBEKTHBE HET IIKAJbI TITyOHHBI
peskoctu? OH, OUEBHUIHO, IPOU3BEN ObI HABOJKY HA ATOT MPEAMET, a 3a TeM cTal AuadparMupoBaTh
00BEKTHB.

B3sB Tenepp kamepy ¢ TaKUM OOBEKTHBOM U MOCTYNHUB TOYHO TaK XKe, T.e, He o0pallas BHUIMAaHUS
Ha IIKaJTy TIyOMHBI, MOKHO JIETKO YBUAETh, HACKOJIBKO TAKOH METOJ HE pallMOHAJICH.

JlommycTuM, 4TO MpeAMET HaxoAuTCs Ha pacctosHuM 4 M. Ecnm cienaTte HaBOJAKY Ha 3TOT
MpeaMeT, T.€. COBMECTHTh MHJCKC IMIKAJbI TITYOHHBI PE3KOCTH ¢ HU(poil 4, MOKHO 3aMETHTh, YTO IS
obecreyeHns: pe3KoCTH 00BEKTOB, HAXOASIINXCS B OECKOHEYHOCTH, MPUIIUIOCH OBl 3a1uadparMupoBaTh
o0wvekTuB 0 1:18 (puc. 52, a). He myumiedt oka3anach Obl M HaBOJKA Ha OSCKOHEYHOCTh. Kak MOKHO
BUJIETh U3 TOTO )K€ PUCYHKA, U B 3TOM Cily4ae JUisi 0OecreueHus: pe3KOCTH MpeIMeTa, paciol0KeHHOTO
Ha PacCTOSHUH 4 M, MPHUIUIOCH OBl TaKke 3aauadparmMupoBaTh 00beKkTUB 10 1:18 (puc. 52, 6). Mexny
TE€M, MPUMEHUB ONHUCAHHBI HaMU METOJ, T.e. OTHICKAaB Ha IIKaje TIyOMHBI PE3KOCTH Takue IBE
OJTMHAKOBBIE LU(PHBI, PACCTOSIHUE MEXIY KOTOPBIMH IEPEKpPBIBACT PACCTOSHHE Mexay nuppoi 4 u
3HAKOM oC Ha IIIKaJie PacCTOSIHUM, MOKHO OOHApy>KHUTb, YTO MOCTABJICHHAS 3a/ladya MOXET OBbITh peleHa
yxe npu nuadparme 1:9, ecinu cnenath HaBOAKY Ha 7-7,5 M. DTO AacT BO3MOXHOCTh B 4 pa3a COKpaTUTh
BBIZIEPKKY (pucC. 52, B).

Cymmupys BCe CKa3aHHOE O BBLICPIKKE M AuadparMUpOBaHUU OOBEKTHUBA, MOYKHO YCTaHOBHUTD,
YTO OHM HaXOJATCS B IOCTOSIHHOM CBSI3HM U B OJIHUX CIIy4asiX OJTHO BBITEKAET U3 APYTOro, B APYTUX - OJTHO
JIOTIOTTHSIET APYTOE.
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[IpaBunbHOE coueTaHue auadparmMbl U BBIIEPKKH HIPAeT BEChbMa CYIIECTBEHHYIO poisib. B
KaXJIOM OTIEILHOM CJllydae CIIeAyeT pPYKOBOJCTBOBAaThCS TEM, YTO 00jJee BaXKHO [UISI CHEMKH:
NpaBUJIbHAS BBIJEPKKA WM PE3KOCTh BCEX IUIAHOB. MCKyccTBO (OTOMOOMTENS 3aKIIOYAETCSI B TOM,
4TOOBI MPUBECTH 00a 3TH (aKTOpa K TAKOMY COUYETAHHIO, IPH KOTOPOM OyIyT pelieHbl 00e 3a1a4u, 1o,
€CJIX 3TO HEBO3MOXHO, HalTu HHOC, HaHGOHee YAauHOC AJId JaHHOI'O Cliydas pCUICHUC.

Puc. 52. HepanmonaneHast (a u 6) 1 pariioHaibHas (B) YCTAaHOBKA OOBEKTHBA

OnpepeneHune BbiAEpPXKKU

B mpakTuke naxe ombITHOrO (hoTorpada AOBOIBHO YACThI CIy4daW MEPEISPKEK U HEIONIEPIKEK.
[Ipy He3HAUMTENbHOM MX BEJIMYMHE OHM MaJlO OUIYNIAIOTCS Ha TOTOBOM CHHMKE U HE MOTYT OBITh
MTOBOJIOM JIJIs TIOJTHOM 3a0pakoBKHU HeratuBa. Kpome TOro, Kak Mbl YBUIUM U3 JAIBHEUIIETO OMHUCAHUS, Y
¢doTtorpada ects HemMallO IEUCTBEHHBIX CPECTB YCTPAHUTh 3TH HEIOCTATKK HeraTuBa. OIBIT MOKa3bIBaET,
YTO HEJIOCTaTKU, BBI3BIBAEMbIC MEPEACPKKOWU, YCTPAHSIOTCSA JIerde, 4YeM BBI3BAHHBIC HEIO0JIEPIKKOM.
OObscHsSETCA 3TO TeM, YTO B CIIy4asxX MepefepKeK HEeraTHB MOJYdYaeTCs WM CIUIIKOM IUIOTHBIM (IIpH
JUTUTEIIbBHOM TIPOSIBIICHUH ), WIIM BSUIBIM (IIPU KOPOTKOM MPOSIBJICHWU), HO U B TOM U B JPYroM Ciydae Ha
HEM TMPUCYTCTBYET M300pa’keHUE JeTaled Kak B CBETJIbIX, TaK W B TEMHBIX MeECTax, W 3ajJaya
WCTIPABIICHUSI TAKMX HETAaTHBOB CBOJUTCS K OCIAOJIEHWIO MX JTUOO K moadopy K HUM (GoTodyMmaru c
MOBBIIIEHHONW KOHTPACTHOCTHIO.

WNuaye oOcroWT neno mpu HemoAepKKax. B 3ToM ciiydae B CBETJIBIX YacTAX HEratuBa
n300pakeHrue MHOTUX JeTajiell OTCYTCTBYeT. Mcxons U3 3TOro, MOXHO cliejaTh BBIBOJ, YTO MEpeaepKKa
MEHEE OIacHa, YeM HeI0JEPIKKa.

Kak nokaspIBaeT OMbIT, MOXHO UCIIPABUTh HETATUBBI, OJIYYEHHbIE C 24-KpaTHOU NEPEeACPKKOH, B
TO BpeMsl KakK -6-KpaTHasi HeJIoAep KKa MPUBOJUT K HEUCIPABUMBIM pe3yiibTataM. OTCIo[a clieyeT, YTo
BBIIEPKKY MPU ChbEMKE CIIEAYET ONpPEAEsATh M0 TEHEBbIM, HAUMEHEE OCBEIICHHBIM MECTaM 0OBEKTa.

UTo0B! HAYYUTHCS PABUIBLHO OTPEIENIATh BEICPKKY, HEOOXOIMMO 3HATh, OT YErO OHA 3aBHCHT.

[Ipexxne Bcero, BhIAEP)KKA 3aBUCUT OT CBETOYYBCTBUTEIHLHOCTH MPUMEHSEMBIX IIACTUHOK WM
IJICHOK U OT CBETOCWJIBI 00bEKTHBA. UeM BBIIIIE CBETOUYBCTBUTEIHHOCTh U Y€M OOJIbIIIE CBETOCHIIA, TEM
BBIIEPIKKA JI0JKHA OBITH KOpOUe.

Tak kak cBeTOCHMJIA HW3MEHSAETCS C HW3MEHEHHEeM nauadparmpl, TO BBIIEPKKA 3aBUCHT OT
npUMeHseMol AuaparMbl, ¥ 4Ye€M MEHbIIE OTBepcTUE Auadparmbl, TeM BbLACPKKA JOKHA OBITh
OoJbIIe.

Crnenyronuii BaKHbIN (akTOp, BIUSIOMIANA HA MPOAOKUTEIBPHOCTD BBIJIEPKKH, - OCBEIICHHOCTD
o0OBeKTa cheMKH. UeMm cuibHEee OCBEIICH OOBEKT, TeM KOopoue JODKHA OBITh BBIIEpKKa. Eciu mpu
HCKYCCTBEHHBIX HMCTOYHHKAX CBETAa OCBEIIEHHOCTh OOBEKTa 3aBUCUT OT CYMMAapHOW MOIIHOCTU 3THUX
HMCTOYHUKOB U OT PACCTOSIHUS OT HUX JI0 OOBEKTa CHEMKH, TO MPH €CTECTBEHHOM JIHEBHOM CBETE
OCBEILIEHHOCTh 3aBUCUT M OT BPEMEHHM TIoJa, U OT BpPEMEHH IHS, U OT COCTOSHUSA TOTrOJbl, U OT
reorpauueckoit MUPOTH MECTHOCTH, T]I€ IPOU3BOIAUTCS ChHEMKA.

[Ipu Bcex mpouMx paBHBIX YCIOBHUSX 3MMOI BbIIEp)KKa OOBIUHO OOJbILE, YEM JIETOM, BECHOW U
OCEHBIO MPUMEPHO OJMHAKOBAsl, HO CPEIHSISI MEXAYy 3UMHEH M JieTHEW. B SCHYI0 CONHEYHYIO0 MOroay
BBIIEPKKA, €CTECTBEHHO, JOJKHA OBITh KOpPOYE, YEM B MACMYPHYIO, B MOJIJICHb - KOPOYEe, YEM PaHO yTPOM
WJIU TIPU 3aXO0/I€ COJIHIIA, HA I0Te HaIIel CTpaHbl - KOpOYe, YEM Ha CEBepe.

[Tomumo Bcex mepevrcleHHBIX YCIOBHM BBIAEpAKA 3aBUCUT M OT XapakTepa OOBEKTa ChEMKH.
TemHble TpeaMETHI NPU OJHUX M TEX K€ YCIOBUAX OCBEUICHHS TPeOyroT Oosee MpOoaOIKHTEIbHOM
BBIICPKKH, UEM CBETJIBIE.
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Hakonen, mpu WMCIONB30BaHUM CBETO(PHIBTPOB BBIACPKKA YBEIMYMBACTCS B COOTBETCTBUH C
KpPaTHOCTBIO CBETO(UIbTPA (IPUMEHHUTEIBHO K JAHHOMY COPTY IUIACTUHOK WIIH, IJICHOK).

Taxum 006pa3zoMm, yCIIOBHA, BIUSIOIUX HA MPOJAOJDKUTEIBHOCTD BBIACP)KKH, HEMAJIO, @ PA3JIMYHbIX
COYETAaHUH ITUX, YCIOBUI OECUNCIEHHOE MHOXKECTBO.

[IpaBunbHAs OLIEHKA, U YYET BCEX ITHX YCIOBHH COCTAaBIISET TPYAHYIO 3a/a4y JUIsl HAUMHAIOIIUX
¢doronobuTeENeH, 0JHAKO IO MEPE HAKOIIJIEHUs OIbITA 337jauya CTAHOBUTCS] BCE MEHEE U MEHEE CIIOKHOM.

3aroMuHasi yCIOBHsI CbEMKHU U MOJyUYEHHBIH IPU 3TOM pe3yJIbTar, a eIl Jy4Yllle - 3aluChIBasi Bce
3TO, MO>KHO 3a HEOOJIBIION CPOK HAYUHUTHCS ONPEIEIIATh BBIICPKKY.

Ha nepBbix mopax 3ajada GOTOIOOUTENS CBOIUTCS K TOMY, YTOOBI M30€XKaTh CIUIIKOM IpyOBIX
OKOOK. DTOMY MOTYT IIOMOYb Pa3JIMYHbIE PACYETHBIC TAOIULIBI IS ONIPENIEICHUS BBIICPKKH.

Hwxke npuBeneHa ympouieHHas Ta0nuua: BbIAepkKeK. UTOOBI paccuuTaTh BBLACPIKKY IO 3TOM
TabnuIle, HaI0 B KAKION U3 MATH TaOJIHI], 0003HAYCHHBIX MOPSIKOBBIMH pUMCKUMU Ituppamu [-V, HaiiTh
rpady, COOTBETCTBYIOIYIO YCIOBUAM CheMKH. [IpOTHB KaXk10# rpadbl 3aMeTUTh YCIOBHOE Yncio (Oernbie
nudpel Ha yepHOM (POHE) M BCE YMCIIAa CIOKHUTh, a MUGPPHI CO 3HAKOM - (MUHYC) BbIYeCTbh. [lomyueHHbII
pesynbpTar Haiitu B cTpoke "Cymma". Ilog Hum Oyner uckomas Beiaepxka. IlpuBenem mpumep. [lo
mycTuM, B Mae B 2 vyaca aHs (14 gacoB) npu 0e3001auHOoM HeOe TpedyeTcs choTorpadupoBaTh MIHUPOKYIO
yIUIy Ha IJIeHKaxX 4dyBCTBHTENbHOCTBIO 65 en. 'OCTa npu numadpparme 11. B pasmene | tabmuist
CIOKETY COOTBETCTBYET uuciio 6. B pasznene Il Bpemenu cbemku cooTBeTcTBYET uncio 1. B pasnene III
gyBcTBUTENbHOCTH 65 en. ['OCTa coorBercTByeT uncno -1 (Munyc oau). B paznene IV Ge3001aunon
MOT0JIe COOTBETCTBYET unciio 1 1, HakoHell, B paznene V auadparme 11 coorBercTByeT uncio 9. Cioxus
BCE YMCJIa ¥ BBIYTS U3 CYMMBI €AMHUILY, TIOTYYHM:

6+1-1+1+9=16

OToMy pe3yNbTaTy B MOCIEAHEN Tabiuiie COOTBETCTBYET BhiAepkka 1/100 cexk.

Tabmuia
JUISL OTIPEJICIICHUS BBIACPKEK NMPH (POTOCHEMKE
1. CroxeT cbeMKu 11. Bpems cheMKkH
Obmnaka 0 Yacer 12 11 10 9 8 7 6
Mope, crer 0e3 MmepeHero Mmiana 1 UioHb, HI0IIb 0 0 1 1 2 5 7
’ C NIepeTHAM IUTAHOM 2 Maii, aBrycr 0 1 1 2 3 6 8
0e3 MepeHero miaHa 4 Amnpenb, CeHTIOPb 1 1 2 3 5 8 9
Bunpl CO CBETJIBIM MIEPEIHUM IJIAHOM | 6 MapTt, oOKT0ph 1 2 3 5 7 8 -
C TEMHBIM NIEPEIHUM IIJIAHOM 8 DeBpaitb, HOIOPH 3 4 5 7 8 - -
IInomanu, craaHoOHEI 5 SlHBaps, nekadphb 4 5 7 8 - - -
Vi LIMPOKHUE 6 Yacsl 12 13 14 15 16 17 18
y3KHe 8 [I1.9yBCTBUTENBHOCTD INIACTUHOK U IIeHOK 1o 'OCT
ApXUTEKTYpa cBeTnas 4 16 22 32 45 65 90 130 180
TeMHas 8 2 1 0 -1 -2 -2 -3
Ha OTKPBHITOM BO3/lyXe 7
[TopTpetsl, rpynnsl | B TCHU 10 IV. Ilorona
B I'YCTOM JIECY 12 Bes obnakoB Jlerkue obaka Cepble 001aka ITacmypHO
y OKHa 10 1 2 3 4
B xomuare 1 MeTp OT OKHa 14 V. dnadparma
2 MeTpa OT OKHa 17 2 2,5 2,8 | 3,5 4.5 5,6 8 11 16 22 32
. CBETIIBIX 24 [ o] 1 2 [ 3 4 5 7 9 [ 11 ] 13 [ 15
BuyTpu 31anmit
TEMHBIX 30
Cymma 9 11 14 16 18 20 22 24 27 29 31 32
Breiepkka | 1/1000 | 1/500 1/200 1/100 1/50 1/25 1/10 1/5 1/2 1 2 3
Cymma 33 34 35 36 37 38 39 40 41 42
Briepkka 4 6 8 12 15 25 30 50 60 90

Tabnuma paccumTaHa Ha MECTHOCTb, PACMOJOXKEHHYIO B mpeaenax ot 45 mo 60° ceBepHOM
mpoThl. [Ipu cheMKe B MECTHOCTSIX, PaCTIOJIOKEHHBIX FOJKHEe 45°, BBIICPKKY HAJ0 COKPATUTh BIIBOE, a
MIPH ChEMKE B MECTaX, PAcIOIOKEHHBIX ceBepHee 60°, - yABOUTS.

B nponiaxke IMErOTCS MTOIBMKHBIC paCUETHBIC TAOJIUIIBI, JAroNIie 0oJiee TOYHBIC Pe3yIIbTaTHI.

BrinmyckaroTcsi Takke pa3 JTUYHbBIE TPUOOPHI - IKCIIOHOMETPHI I OIpe/ieJICHHs BbIIECPKEK MpH
dotocremke. OHH, KOHEUHO, eie 0oyiee TOYHBI, YeM Ta0ymibl. Ho Hanboee COBEpIICHHBIMU SIBIISTFOTCS
(OTOANEKTPUYECKUE IKCTIOHOMETPHI, JEHCTBHE KOTOPHIX OCHOBAHO Ha MPHME HEHUU (POTOdIEMEHTa U
COCIMHEHHOTO ¢ HUM BEChbMa YYBCTBUTEIILHOTO MHUKpoamIiiepa merpa. JJOCTOMHCTBOM 3THUX TPUOOPOB
SBJISICTCS TO, YTO TTOKA3aHUS UX HE CBS3aHbBI C CYOBEKTHUBHOM OLIEHKOW OCBEIIICHUS Ha TJ1a3.

Brimyckaembiii y Hac (otosnekTpudeckuii sxcrionomerp "Jlenunrpan-2" (puc. 53) oramuaercs
HCKJIFOYMTEIIbHO TOYHBIMHU TMOKAa3aHUSIMH M BeChbMa IMPOCT B oOpamieHnu. XOTS OH HaMHOTO JOpPOXKE
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TabIMI, OJTHAKO, MPUOOPETEHUE €ro CIEAYeT BCSIYECKH PEeKOMEeHIoBaTh (oromodutensm. CrernaHHbe
3aTparbl C JIMXBOM OKYMATCS KAadyeCTBOM CHMMKOB M SKOHOMHEH IUIEHKH, IOCKOJBKY, MOJB3YSCh
HKCIIOHOMETPOM MOXKHO HE AyOJIUPOBATh CHEMKH.

MoOMEeHT CbeMKu

B MOMEHT cheMKH amnmapaT JOJDKEH OBITh HEMOoABIDKEH. Eciin cheMKa MpOU3BOANTCS ¢ KOPOTKOM
BBIJIEP)KKOM, He mpeBblimatomend 1/20 — 1/25 cek, To cheMKy MOKHO IMPOM3BOJIUTH C pyK (0e3 mraTuBa),
co0ro1as BO3MOJKHYIO HETIOJIBIDKHOCTh W IUIOTHO Jepka ammapar B pykax. Ecmm ke chemka
MPOU3BOIUTCS ¢ OoJiee MPOJOKUTENIFHONW BBIICPKKOW, TO ammapaT CilelyeT YKpeNnHuTb Ha IITaTHBE U
CIICIUTDH 32 TEM, YTOOBI OH B MOMEHT ChEMKH OBbLIT HEMOBHIKCH.

Puc. 53. ®otoanexrpuyeckuii sxkcionomerp "Jlenunrpaa-2"

Hecobmonenne 3Tux mpaBuil MPUBOJUT K TOMY, YTO M300pa)KCHHE HA CHUMKE IOJy4YaeTcs CO
C/IBOCHHBIMH WJIM CMa3aHHBIMH KOHTYPaMHU U MCIIPABUTH 3TOT HEJAOCTATOK HEBO3MOKHO.

IIpu chemKe ¢ MPOJOKUTENLHON BBIACPIKKOH (hoTOrpadupyeMblil IpeaAMET TakxKe JOJKEH ObITh
HenoABMKHBIM. CoOIoieHre 3TOro IpaBUiIa TEM BakHee, 4eM Oimke K (oToammnapary HaxOAUTCs
peaMer.

HaxxuM Ha cIycKOBOM pblYar WM CIIyCKOBYIO KHOIKY 3aTBOpa CJelyeT INPOM3BOIUTH IUIABHO,
9T0OBI U30€KaTh TONYKA U COTpsICeHUs ammapata. Jlydie Bcero aJisi 3TOM IeNu MOJIb30BaThCs T'MOKUM
CITyCKOBBIM TPOCHKOM.

IIpu cbemke co mratuBa anmapaT AODKEH OBITh MPUBMHYEH K HEMY J0 OTKa3a U caM IITATHUB
JOJKEH OBITh YCTOWYMBBIM.

Jns mpunaHus, anmnapary TOro MM MHOTO HAKJIOHA MPUMEHSIOTCS CIHELUAIbHbIC IITAaTUBHBIC
TOJIOBKM UIAPHUPHOIO WM JApyroro Ttuma. BakHo, 4ToOBl MITaTUBHAs TrojioBKa OblIa JOCTaTOYHO
MIPOYHOM JUIS JAHHOTO amnmapaTa U XOpOIOo 3aKpeIuIsach B HOJBM)KHBIX COSIUHEHHSIX.

NMpumeHeHne cBeToUNBLTPOB

XoTs BCe HEratuBHBIC (OTOMATEPHUATBl M UYBCTBUTEIBHBI K JKEITO-3€JICHBIM, OpPAH)KEBBIM, a
HEKOTOpbIE U K KPAaCHBIM JIyuaM, BCE JK€ UyBCTBUTEIBHOCTh UX K CHHE-(HOJIETOBBIM JIydaM, KaK Mbl yKe
TOBOPWJIM, BCETJA BBIIIE, YTO MOXHO BHMJIETh U3 CPABHEHUS KPHUBBIX CHEKTPAIbHOM YyBCTBUTEIBHOCTH
pa3nuyHbIX (hOTOMATEPHAIIOB, IPUBEACHHBIX Ha puc. 3b

3T0 00CTOATENHCTBO MPUBOIUT K TOMY, YTO BO BPEMsI CheMKH CHHE-(HOJIETOBBIC JIyYH yCIIEBAIOT
NIOJICICTBOBaTh Ha CBETOYYBCTBUTEIBHBIN CJIOW 3HAUYUTEIBHO PaHBbLIE, YEM OKAXYT CBOE JICHCTBHE
JKEJTO-3€JICHBIE JIyYH.

IIpy cbeMKE CHMHErO M JKENTOTrO MPEAMETOB MBI HE CMOKEM IOJIyYUTh HA CHUMKE NPaBUIBHYIO
[BETOIEpeauy STHUX MPEAMETOB U dPQPEKT MOIyIUTCS] HEMHOTO JIyYIle, YeM

IIpU CheMKE Ha OOBIKHOBEHHBIX HECEHCHOMJIM3UPOBAaHHBIX (poTomarepuanax. YToObl yCTpaHUTh
9TO sIBJICHHE, HEOOXOIWMO BO BpEMsI CHEMKH OCIAOWTh JeHCTBUE CHHE-(MOJETOBBIX JIy4eH, T.C.
3a/lep’KaTh HEKOTOPYIO YacThb MX M TEM CaMbIM ypPaBHATH AECUCTBHE BCEX LBETOBBIX Jydeil. s aToro
MPUMEHSIOTCS] CBETO(PHIIBTPHI.
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CeerounbTpoM BOOOIIE HA3BIBACTCS CPEMA, MPOITyCKAIOIIask CKBO3b Ce0sl JIyYH OJHHUX IIBETOB U
MOTJIOINAONIAs JIy4YH APYTuX IBETOB. CBETOQMIBTP MOXKET MPOIMYCKATh JIyUYd HE OJHOTO, 3 HECKOIBKUX
Pa3IMYHBIX [[BETOB, 3aHUMAIOILINX B CIIEKTPE OOJIBIIYIO MM MEHBIIIYIO 30HY.

B ¢ororpaduyeckoit npakTuke NpUMEHSIOTCS XOPOIIO OTHLIM(OBAaHHBIE, IUIOCKONAPAJIIEIbHbIE
CTEKJIIHHBIE CBETO(WIBTPHI, OKpAIIEHHbIE B Macce JIMOO MOKPBITbIE TOHKUM CIIOEM OKpamleHHOMH
XKenaTUHbL. B mocneaneM ciydae Ui 3alUThI OKPAILIEHHOI'O CJIOSl €r0 MOKPBIBAIOT BTOPBIM CTEKIOM U
o0a cTekia CKJIEHBAIOTCS MO0 OKAaHTOBBIBaIOTCA. Yale Bcero CBETOQHIBTPHI ACNAIOTCS KPYTJIBIMH U
CHA0XAIOTCSA OMPABOM, C MOMOIIBID KOTOPOW OHW IUIOTHO HAJEBAIOTCS HA OMpaBy IeEpeaHEH JIMH3BI
00beKTHBA. DBBIBAIOT M yHHUBEpCAJIbHBIE ONPAaBbl C MPYXHUHHBIMU JepXKATEISIMH, MO3BOJISIOIIUMHU
3aMEHATh B HUX OJIUH CBETO(QUIBTP APYTUM U Ha/IeBaTh UX Ha OOBEKTHUBBI Pa3HBIX TUAMETPOB.

Yamie Bcero NPUMEHSAIOTCS TaK Ha3blBa€Mble KOMIICHCALIMOHHBIE CBETO(DUIIBTPHI, IKENTHIE,
OpaH)KeBble€ U KpacHble, YACTUYHO WJIU IOJHOCTBIO IOIVIOIMIAIONINE JYyYd CHHE-(HOIETOBOM 30HBI
CIIEKTpA.

Crporo roBops, KOMIIEHCAIUOHHBIMM SIBJSIFOTCA JIMIIb TE€ CBETOQUIBTPBI, KOTOpBIE HE
MOTJIOIIAIOT MOJHOCTHIO BCEX CHHE-(DPUONIETOBBIX Jyd4el, a YacTUYHO TNPOIYCKAIOT MX (HE KOTOphIe
KenTble cBeTOPUIbTPhl). OHAKO HA NPAKTUKE NPUMEHSAIOTCA M Takue CBETO(GUIBTPBI, KOTOpBIE
MOJTHOCTBIO TOTJIOIMIAIOT CHHE-(PHONeTOBble Jy4yd. [lpuymcieHne uX K THUIY KOMIIGHCAIIMOHHBIX
CBETO(QWIBTPOB YCIOBHO, ITOCKOJIBbKY OHM HE KOMIICHCUPYIOT (HE ypaBHHUBAIOT) ACHCTBUS Pa3IMYHBIX
Jdy4el, a TOJHOCTBIO HCKIIOYAIOT JeicTBue cuHe-(puoneToBbiX. [IpuMeHeHHe 3TUX CBETOQMIBTPOB
TaKXe MPUBOJUT K HapyLICHUIO OajlaHCa LIBETOBBIX Jy4el, HO B HAIIPAaBJICHUHU, IPOTUBOIOI0KHOM TOMY,
KOTOpOE UMEET MECTO MpHU cheMKe Oe3 cBeToguiabTpa. Eciu npu cbeMke 6e3 cBeTO(MIbTpa CUHUE IBETa
NepesarTcs Ha TOTOBOM (POTOOTIEYATKE CIUIIKOM CBETJIBIMH, TO IPU OPAaHkKEBOM CBETO(UIBTPE OHU
MO YaIOTCSI CIMIIKOM TEMHBIMHU.

Haunbosnee yacTo npuMeHSIOTCS KeNTble CBETOQMIBTPI. B 3aBUCMMOCTH OT MJIOTHOCTH OKPACKH
OHH JIENIATCS Ha CBETJIbIE, CPEIHUE U TUIOTHBIE.

YeM mi10THEE OKpackKa >KeNThIX CBETO(QUIBTPOB, TEM CUIbHEE OHM MOIJIOUIAI0T CHHE-()HOJIETOBbIE
ayqu. Hanbosnee niaoTHBIE MOYTH MOJTHOCTBIO MOTJIOIIAIOT 3TH JIyUH.

OpaHnxeBble CBETOQWIBTPHI HE TOJIBKO IOJIHOCTHIO MOIVIOLIAIOT CHHE-(HOIETOBBIE JIy4H, HO
YaCTUYHO M 3elieHble. [IpuMeHsissT KOMIEHCAIIMOHHBIE CBETO(QWIBTPHI PA3IMYHOW IUIOTHOCTH, MOXHO
U3MEHATHh OaJaHC LBETOBBIX Jy4ei, Ia JaroluX Ha (POTOIUIACTHHKY WM IUICHKY, U B 3aBUCHUMOCTH OT
[[BETa M IJIOTHOCTH CBETOQHIBTpA MIMPOKO U3MEHATH (oTtorpaduueckuir 3¢pdext Ha cHumke. Tak,
HarpuMmep, eciii Hebo ¢ OenbIMH OOJIakaMu TPH CheMKe 0e3 CBeTO(HIbTpa MOJydaeTcss Ha CHUMKE
CIUIOIIb OeNbIM, TO HpU cIaboM KEATOM CBETO(GUIBTPE OHO YyTh TEMHEE OOJIAKOB M IOCIEIHUE
CTAHOBSITCS YK€ 3aMETHBIMU Ha CHUMKE. JOCTaTOUHO B3ATh CBETO(UIBTP MOMIOTHEE, U HEOO CTAHET Ha
CHHMMKE €Il TeMHEe, OTYero o01aka HaYHyT BBIACJISATHCS ellle CHIIbHee. TakuM IMyTeM MOXHO I0J00paTh
CBETO(UIBTP TaKOH IUIOTHOCTH, IPHU KOTOpPO HEOO M obyaka OyayT mepelaHbl Ha CHUMKE TaK K€, Kak
OHHU BOCIIPMHUMAIOTCSI HAMH B Ha Type. JTo U OyIeT npaBUIbHAs [IBETONEpe1aya.

Ecnn B34Th cBeToQmIbTp emie Oosiee IUIOTHBIM, NMPaBUIBHOCTH LBETONEpENaud ONATh OyAeT
HapylIleHa, HO YK€ B Jpyrylo cTopoHy. Heb6o moimyuyuTcs mo cpaBHEHHIO ¢ 0OJlakaMH TOpasao TeMHee,
4eM OHO KaxkeTcs B HaType. Eciu ke NpUMEHUTh TaKoil CBETO(QMIBTP, KOTOPBIHA MOJHOCTBIO MOIJIONIAET
CHHE-(HUOJIETOBbIC U FOIyObIe JIydr, HE00 MOKET MOTYyUYUTHCS COBCEM YEPHBIM.

Tako# 2¢exT HoCUT Ha3BaHME MTEPEUCIIPABICHHON IBETOTIEPEIayH.

[Ipumensisi cBEeTOQMIBTPHI, HENB3S YIMYCKaThb W3 BHJIY XapakKTep U CTENEHb CEHCHOMIU3AINH
IUTACTUHOK U IUIeHOK. COBEPIIEHHO OYEBHIHO, YTO HEJb3sl IPUMEHATh CBETO(UIBTPHI, MPOIYCKAIOIINE
Jy4d, HE JCUCTBYIOIIME HA  JAHHBIM  CBETOYYBCTBUTEIbHBIM  ciodM. Ilpm chemMke Ha
HECEHCUOWIN3UPOBAaHHBIX MaTepUanax, HEUYBCTBUTENIBHBIX K JKENTHIM JIydaM, >KEIThIi CBETOQMIBTD,
Ha/IeThI Ha OOBEKTHUB arapara, ChIrpaeT poiib OOBIKHOBEHHOM CBETOHENPOHHUIIAEMON KPBIIIKH.

Takoe e NEHCTBHE OKAKET M OPAHXKEBBI CBETOMQUIBTP NMPH CHEMKE Ha OPTOXPOMATHUYECKHX
MaTepHuaax.

IIpu cheMke Ha OPTOXPOMATHYECKOM MaTepHaje MPUMEHUMBI TOJBKO XKEIThle CBETOQMIBTPBIL.
OpamnxeBble CBETOQHIBTPHl MOKHO TPHUMEHATH JIMIIb JUIS TaKuX IUTACTUHOK W IUIEHOK, KOTOpPBIE
YyBCTBUTEIbHBI K OPAHKEBBIM JIy4aM.

XKentpio cBeTOPUIBTPHl MPUMEHUMBI AJISI BCEX CEHCUOMIM3UPOBAHHBIX IJIACTUHOK U IUICHOK,
opaHxeBble - i IactuHok "M3oopto", "U3oxpom", "Ilanxpom" u s mnenok "M3omnan", "M3oxpom",
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"ITaaxpom" u "M3omanxpom", KkpacHsbI€ - TONBKO /yts TuiacTUHOK "[larxpom" u mmst menok "[lanxpoM" u
"N3onanxpom".

UeM BbIIIE CTENEHb CEHCHOMJIM3AIMM IIACTUHOK WIIM IUICHOK, TeM Oonbuimii 3¢ddexr mact
MIPUMEHEHHE TOTO UM HHOTO CBETOPHIIBTPA.

Tak, Hampumep, C TOMOILBIO CBETJIOr0 KEITOro CBETOPUIbTpPA HA MAHXPOMATHYECKUX
IJIACTUHKAX M TUIEHKAaX MOXHO MOJTYYUTh Takoi ke 3QeKT, Kakoil Ha OPTOXPOMATHUECKUX MaTepHaiax
notpe0OoBai Obl MPUMEHEHHS IIJIOTHOTO JKEJITOTO CBETOPHIIBTPA.

YacTUyHO WM TOJHOCTBIO TMOrJomas Haubojiee aKTHMHUYHbIE (CHJIBHO JIEHCTBYIOIIME Ha
CBETOUYBCTBUTEIBHBIN CIIOH) JIyuH, BCSKHI CBETO(QHIBTP, €CTECTBEHHO, BBI3BIBAET HEOOXOIUMOCTH B
YBEJIMUEHUU BBIIEPIKKH.

Yucio, mokas3bIBaloOIIee BO CKOJBKO pa3, MOJB3YsICh TEM WJIM MHBIM CBETO(QMIBTPOM, CIEAYET
YBEJIMYUTH BBIAEPKKY MPOTHB TOW, KOTOpas MOHanoOuigach Obl /Uil CbEMKH B TEX K€ yCIIOBHUSX 0e3
CBETO(MIBTPA, HA3BIBACTCS KPATHOCTHIO CBETOPHIIBTPA.

Uem moTtHee CBETOQMIBTP M YeM OJMXKE €ro IBET K KPAacHOW 30HE CHEKTpa, TeM OoJbIie
KpaTHOCTb cBeTo(uiabTpa. OJHAKO KPaTHOCTb HE SBISAETCS IOCTOSHHOW BEIMYMHON ISl JTAHHOTO
CBETOQMIbTPA U 3aBUCUT TAK)K€ OT CTENEHU CEHCHOMIM3AIMM CBETOUYBCTBUTEIBHOTO cJos. YeM BbIIIe
YyBCTBUTEIBHOCTh CJI0s, HAIPUMED K JKEJITHIM JIy4aM, TEM MEHbIIIee YBEIMUCHHE BBICPKKH MOTpeOyeT
JUISL HETO KEJIThI CBEeTOQMIBTP, TEM MEHbIIIEe OyIeT KPaTHOCTh TAKOTO CBETO(MUIBTPA.

KpaTtHOCTh OJHOTO M TOTO XK€ CBETO(PUIBTpA Ui OPTOXPOMATHUECKUX IUIACTHHOK M IUICHOK
BCET/Ia BBIIIE, YeM ISl TAHXPOMATHUYECKHX.

Haxkonern, cymiecTBeHHOE BIMSHHE Ha KPAaTHOCTh (PUIbTpA OKa3bIBaeT M CIEKTPAJbHBIN COCTaB
OCBEILIEHUS, MPU KO TOPOM MPOU3BOJUTCS CheMKa. YeM MEHbIE B COCTaBE 3TOTO0 OCBELEHHUS CHHE-
(HONETOBBIX JIyUeil, TeM KPaTHOCTh CBETO(UIBTPA MEHBIIIE.

Taxkum 0Opa3oM, KpaTHOCTh OJTHOTO U TOTO YK€ CBETO(HIbTpa IIPH JTHEBHOM CBETE, OOraTOM CHHE-
(uONeTOBBIMU JTy4YaMHM, Bcerjga OoJjblle, YeM MPHU MCKYCCTBEHHOM OCBEIICHUH, OOTraTOM KENThIMH U
KpacHBIMHU JIy4yaMU MPU CPABHUTEIHLHO MAJIOM COJIEP>)KaHUU CUHE-(PHOJIETOBBIX JTy4eH.

[TpOMBIIIIEHHOCTh BBITYCKAET CHEMOUYHBIE CBETO(MUIBTPHI PA3HBIX LBETOB IOJ YCIOBHBIMH
nudpamu: XKC-12, KC-17, KC-18 u T. m’ Kpome >tux mmdpoBaHHBIX Ha3BaHU, 0003HAYAIOIIHUX COPT
CTEKJIa, Ha ONpaBax CBETO(PHIBTPOB YKa3bIBACTCS MOCATOYHBIN JAUAMETP ONpaBbl WIH pa3Mephl pe3bObl
00BEKTHBA, JII KOTOPOTO MPEeTHA3HAYECH CBETO(PMIBT.

Caetodpuabtp KC-12 cerno-xkenteiid. [Ipumensiercs ans potorpadupoBanus Ha OpTO-, U30- U
MaHXpPOMAaTHYECKUX MaTepuasax, JaeT NpUONMKEHUEe K MpaBWIbHON mepenade sPKOCTEH I[BETHBIX
00beKTOB. PekomeHzyeTcss sl MOPTPETHBIX CHhEMOK Ha OTKPBITOM BO3JyXe, Neif3axed ¢ OerabIMu
o0JjakaMu U T. II.

CBeropunbTp KC-17 xenthlii, cpenHell MIOTHOCTU. [Ipu MeHseTCs NpU ChEMKE Ha TEX Ke
marepuanax, 4ro u JKC-12, HO maeT Ooyiee TpaBWIBHYIO Tepenady SPKOCTEH IIBETHBIX OOBEKTOB,
BbIJIEJISIET 00JIaka, MOBBIIIAET KOHTPACTHOCTh YAAJCHHBIX 00BEKTOB, yCTPaHIET BIUSHUE aTMochep HOU
JBIMKH, YBEIMYMBAET KOHTPACTHOCTh B TEHSIX.

CBeropuabTp KC-18 Temno-xentoiid. IlpuMensercs B Tex ke ciywasx, uro u KC-17, HO
neiicteyer cuibHee. [loyTM MOMHOCTBIO MOTJIOMIAET CHHUE JIYYM W MaJIONPUTOJEH  JUIsS
OpPTOXpOMAaTHYECKUX (POTOMATEPUATIOB, BbI3bIBas 3HAUMTENBHOE YBENIWYEHHE BbLACpKKH. Ha n3o- u
MMaHXPOMATHUYECKUX MaTepuajiax JaeT KOHTPACTHOE H300pakeHHe, Mpu 4YeM OsemaHo-roiayboe Hebo
BBICTYIA€T OYCHb OTUYETIUBO, & CUHEE MOJIy4aeTCsI TEMHBIM.

Ceeropuabtp OC-12 opamxkeBwiii. Jlns  ¢ororpadupoBanuss Ha OPTOXPOMATHUECKHUX
MaTepuanax He NpuMeHuM. [IpuMeHseTcss NmpHu ChEeMKe YJAIEHHBIX OOBEKTOB, YCTpaHSET BIHMSIHHE
aTMoc(epHOii TBIMKH, CUIILHO MOBBIIIAET KOHTPACTHOCTh. Bhijenser nepucteie 1 TOHKOCIOMHbBIE O0JIaka.
Hcnonp3yercs Takke NpU NEPECHEMKE YEPTEKEN (CHHEK).

CrerodpuinbTp KC-11 cBeTino-kpacHbIii. 3aMETHO UCKaXKaeT COOTHONIEHNE BU3YAJIbHBIX APKOCTEH
00BEKTa U MPH OOBIYHBIX ChEMKAX HE MpUMeHseTcs. CBeTOMIBTPOM, MOXKHO MOJIB30BATHCS TOIBKO MPHU
ChbEMKE Ha IMaHXpPOMATHUYECKOM MaTrepuajie Uil TEeXHUYECKHX LeJell Wi s JOCTHUKEHHSI O0COObIX
s dexToB (OypH, HOYH U T. II.), CO3/1aBAEMBIX IyTEM HCKAXECHUS COOTHOILEHHS BU3YaJbHBIX SPKOCTEH.

®
He CJICAYCT OTOXACCTBIIATL YCIIOBHOC 0003HaYEHUE HIIH HOMED CBeTO(I)I/IJ'II)Tpa C €ro KpaTHOCTBIO. Chvii JaHHBIC HC
HUMCIOT HpSIMOfI CBA3U C KPATHOCTBIO CBGTO(i)I/IJ'II)Tpa

99



CoBepIIeHHO YHHYTOXAeT atMoc(epHyio AbIMKY, lIpuMeHsieTcss Takxke Ui PenpOAyKIUH YepTerrei
(cuHeEK).

CBeropunbrp IK3C-5 xenro-3enenbiil. IlpuMmensercs sl OpaBWIBHOM — TOHAJIbHOM
uBeronepeayd  oObeKTa HA  MaHXPOMAaTHYECKHMX  MaTepuanax, oOJajaloluX  IMOHMKEHHOMN
YyBCTBUTEIBLHOCTBIO K 3€JICHOM 30HE crieKTpa. Mcmonbp3yercs Takke A PernpoaylUpOBaHUs I[BETHBIX
KapTUH, PUCYHKOB U T. II.

Ceropuabtp CC-1 romy6oii. Ilpumensiercs s ycuineHus >pQexTa BO3IYUIHON IBIMKH U
CHIDKEHHS KOHTpacTa IpPU HATypHOH ChEMKE B COJIHEYHYIO IOTOAY Ha CEHCHOMIU3UPOBAHHBIX
¢doromarepuanax.

Ceeropuabtp CC-4 cunwmii. Jlaet ToT %*e dpdekr, uro u CC-1, HO Gonee CHIIBHO BBIPAKEHHBIMH.
[[BeTonepenayua noxyvaercs Mog00HO TOM, Kakas MOTy4yaeTcs Ipu CbeMKEe Ha MO3UTUBHBIX TICHKAX.

CeropuabTp BC-8 Gecrsernsbiit. [IpumensieTcst st ocnabieHus BIUSHUS YIbTPA(PUOIETOBBIX
JTyd4ei, KOTopble 0COOCHHO BPEIHBI IPU IIBETHOIH ChEMKE B BHICOKOTOPHBIX YCIOBHUSX, HA BOJIC U T. 1. .

CpenaHsisi KpaTHOCTh CBETOMMIBTPOB Ui PA3IUYHBIX HETaTUBHBIX MAaTEPHAJIOB IPUMEHHUTEIHHO K
JTHEBHOMY OCBEIICHHUIO NIpUBe/eHa B Tabmuue 21.

Ecnu kpaTHOCTH cBeTOQUIBTPA HEU3BECTHA, €€ HETPYIHO OMpEeNenuTh. [ 3Toro Hajmo crenarb
IIPU OJIHUX U TEX XK€ YCJIOBUSAX HECKOJIBKO CHHUMKOB C Pa3UYHOM BBLIEPIKKOH 0e3 cBeTOPHIbTpa U CO
CBETO(QHMIIBTPOM, a MOCJE MPO SABJICHUS OTHICKATh CPEeIX ATHUX JBYX TPYIIN JBa Heratuna (10 OJHOMY U3
KaX/10H TpyIIbl), OAMHAKOBBIX 110 TNIOTHOCTH, M CPABHUTH MEXIY COOO0M BBIIEPIKKH, IPU KOTOPBIX ObUIH
TOJTyY€HBI 3TH HETAaTUBHI. PazienB OOJBITYIO U3 ATUX BBIIEPKEK (CO CBETOPMIBTPOM) Ha MEHBIITYIO (0€3
CBETO(MIBTPA), MO)KHO HAalTH KPATHOCTH CBETO(UIBTPA IS JAHHBIX (POTOMIACTUHOK MJIH IJICHOK.

Taomuma 21
KpaTHOCTh CBETODMIBTPOB

Tun ceeropunbrpa | "OpTOoxpom" "N300pT0" "N3oxpom" "I/ll_i ?)I;);izl\;o;l"
XKC-12 3 2 1,5 1,5
KC-17 4 3 2 1,5
KC-18 6 4 3 2
0OC-12 He nmpumenum | He npumennm 5 2,5

bC-8 1 1 1 1
KC-11 He npumenum | He npumenum | He npumenum 5
XK3C-5 3 3 2 1,5
CC-1 1,5 1,5 2 2
CC-4 2 2 2-4 2-4
JlonmycTuMm, 4YTO OJMHAKOBBIE IO IUIOTHOCTHM HETraTUBBl MONYYMINCh TIPU ChEMKE CO

CBETOQMIBTPOM C BBIICPKKOW 3 cek, a 0e3 cBerouiabTpa - ¢ BBIACpKKOH 2 cek. KparHocTh
cBETO(MIBTPA B 3TOM ciydae OyneT paBHa 3:2=1,5, T.e. BBIIEPKKY IIPU ChEMKE C TAKUM CBETOQMIBTPOM
HAJ0 YBEIUYMBATh B MOJTOpa pa3a (HamojoBHHY). IIpM HMCKYCCTBEHHOM OCBEILEHHWHU, KaK Mbl YXe
TOBOPWJIM, KPAaTHOCTb CBETO(QMIbTpa OyJIeT MEHbIIe, HO IpPHU TaKOM OCBEIIEHHHM CBETO(GUIBTPHI
MPUMEHSIFOTCS PEJIKO U MPEUMYILECTBEHHO IS CIIELUAIbHBIX LETeH.

Jlaxxe caMblil CBETIIBIH JKeNThIH CBETOGUIBTP 3HAUUTENBHO YJIydllaeT KayeCTBO CHUMKA, TIOATOMY
CBETO(MMIBTPAMU PEKOMEH Ty eTCsI TIOJB30BATHCS TIPU BCSIKOW HATYPHOU ChEMKE.

Ha nepBbIX mopax BIIOJHE TOCTaTOYHO UMETh OJAMH JKEIThIH CBETOQMIBTP CpPEeIHEH MIOTHOCTH.
Co cBeToOMIBTPOM HEOOXOMMMO O0Opamarhcsi TaK K€ OCPekHO, KaKk U ¢ OOBEKTUBOM KaMephl.
[IpotupaTth CBETOGUIBTPBHI HAI0 OCTOPOXKHO MATKOW TOJOTHSHOM TpPAMNOYKON, a MHpH CHIBHOM
3arps3HEHUU - TPSATIOYKOW, CIIeTKa CMOYEHHOU cnupToM. Hemnp3st mpotupats cBeTopuibTpel Oymaroii. B
cBOOOHOE OT palbOoThI BpeMsi CBETOQMIBTP cleayeT XpaHuTb B Qymisape. CkieeHHbIe CBETO(QMIBTPHI
HY>KHO 00€peraTh OT CHIPOCTH U BBICOKOW TEMIEPATYPHI.

B 3aknroueHue crneqyer cka3aThb O TaK Ha3bIBAEMbIX IMOJSIPU3ALMOHHBIX CBETO(QMIBTPAX,
HUMEIOIUX 0c000€ Ha3HAYCHHE.

MHorum GoToIH0OUTENIM XOPOLIO N3BECTHO, KAKUE TPYAHOCTH BBI3BIBAET ChEMKA CKBO3b CTEKJIO
BUTPUHBL, (oTOrpadupoBaHNE MY3€HHBIX OKCIOHATOB, 3aKPBITBIX TPO3PAYHBIMH  KOJITAKaMH,
penpoIyKIMsl 3aCTEKJICHHbIX KapTUH U T. 1. Bo3Hukaromiye mpu 3ToM OJMKH HOPOH JAENaroT ChEMKY
COBEPUIEHHO HEBO3MOKHOM, MPUYEM N3MEHEHNE TOYKH ChEMKH YacTO HE JJaeT KEeIaeMbIX pe3ysibTaToB. B
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MONOOHBIX CIIy4yasX 3aMeyaTelIbHbIM CPEACTBOM YCTPAHEHHUS WJIM CMSTYEHUs OJUKOB SIBISIFOTCS
MOJISIPU3ALIMOHHBIE CBETO(UIBTPHI, YACTO HA3bIBAEMBIE TPOCTO MOJISPU3ATOPAMH, WIH MOJIIPOUAAMU (CM.
HPUIOKEHUE).

Hama mpOMBIIIZIEHHOCTS OCBOMIIA IPOU3BOACTBO MOJSPOUIOB ABYX Pa3MEpPOB IPUMEHUTEIBHO K
00BbEeKTHBaM OONBUIMHCTBA MajioopMaTHBIX Kamep. Takue CBETO(QMIBTPHI MOBCEMECTHO HMEIOTCS B
npoaaxe. OJHaKO KaK HU CTPAHHO, HO JIUIIb OY€Hb HEMHOTHE (POTOIIOOUTENH 110 JOCTOMHCTBY OLIEHWIN
UCKJIIOUUTENIFHO BaXKHbIE CBOICTBAa NOJSPOHMIOB M NPUMEHSIOT WX B pabore. BonbmmHCTBO ke
Aro0uTeNel He MOJIb3YETCsl UMH.

UroObl HarIsgHO NpEACTaBUTH celde JAeHCTBUE MOJIApOuAa, JOCTaTOYHO B3IJISHYTh Ha
NPUBEJCHHbIE JIBA CHUMKAa MAarasMHHOM BHUTPHHBI (CM. HOPUJIOXKEHHE), M3 KOMX OJUH CJIeNaH
HEBOOPY>KEHHBIM 0OBEKTUBOM, & APYTOH - C TIOISIPOUIOM.

CHUMKH [10CTaTOYHO YOEAWUTENBHO TOBOPAT O TOM, YE€ro MOXXHO JOCTUTHYTb, IOJb3YACh
MOJISIPU3ALIMOHHBIM CBETO(QUIBTPOM.

OTH CHUMKHU JIEMOHCTPUPYIOT JIMIIb OJMH YaCTHBIN Cllydail MOYTH MOJIHOTO yCTPaHEHUs OJIMKOB
IIPU CbEMKE CKBO3b CTEKJIO BUTPHUHBI, HO Kpyr IPUMEHEHHS NOJIAPOUIOB OTHUM JAJIEKO HE
ucuepnbiBaercad. C MOMOIIBIO MOJSIPOUTOB MOXKHO YCTPaHSATh CBETOBBIE OJIMKU C JIFOOBIX OJECTALIMX
MIOBEPXHOCTEN: CTEKJIa, BOJBI, IIACTMAacChl, JepeBa M T. M. VcCKiItoueHue COoCTaBisAOT JIMIIb
METaJNINYECKUE TIOBEPXHOCTH.

[onspuzaumoHHbIe CBETOQWIBTPHI HMEIOT KPYyriylo (GopMy H COCTOSAT U3 COOCTBEHHO
CBETO(QMIBTPA U OIPABbI, KOTOPAsi B CBOIO OYEpEb BCTaBJIEHA BO BTOPYIO (HApy>KHYI0) OIIPABY U MOXKET
B HEW BpAIIaThCS B IUIOCKOCTH CBETOQMIBTpA. DTOM HAPY>KHOW ONpaBOil CBETOMWILTP HaJaeBaeTCs Ha
00bekTHB. HeoOXoquMocTh B OompaBe TAaKOM KOHCTPYKLHH OOBSACHSETCA TE€M, YTO B KaXKJIOM Cllydae
MOJISIPOMT  JIOJDKEH OBITh  ONpPENEIeHHO OPHUEHTUPOBAH OTHOCHUTEIBHO CHHUMAaeMOro OOBEKTa.
OpueHTHpOBaHUE JKE€ OCYLIECTBISIETCS IOBOPOTOM CBETO(QWIBTPAa B ONpaBe U 3aKIOYAETCS B
HaXOXXJICHUU TaKOTO €ro IMOJIOKEHHsI, MPU KOTOPOM JOCTUraeTcss HeoOXOoauMas Uil KaKAOro cirydas
CTENEHb YCTPaHEHUsI OJINKOB.

Ecnmu xamepa cHa0)XeHa MAaTOBBIM CTEKJIOM, TO OPHEHTHUPOBaHHME CBETOQMIBTPA MOKHO
MIPOU3BECTH BU3YaJIBbHO, T.. MPOCTO HaOM0Aas 3a M300paKEHHMEM HAa MATOBOM CTEKJIE M MEIJICHHO
Bpalas CBeTOQUIbTP, HAAETHII Ha ONpaBy OOBEKTHBA.

Takoe opueHTHpOBaHKME NOIMYCKAIOT U 3epKaIbHBIE KaMepbl. Eciin ke kamepa He UMeeT MaTOBOTrO
CTEKJIa, TO OPUEHTHPOBATH CBETO(PUILTP MOXKHO IO TJazy. st 3TOro ero mogHOCAT K I1a3y M, TSI
CKBO3b CBETO(MIIBTP, BPALIAIOT €r0 BHYTPEHHIOIO ONPABKY J0 MOMEHTA rameHus oaukos. Halias takum
myTeM TpedyeMoe MOJI0KEHHE CBETO(MIBTPA, €ro HaJIeBAIOT B TOM K€ MOJI0KEHUU Ha OOBEKTUB KaMepHl.
Taxoli crocod, KOHEYHO, MEHEE TOUYEH, TaK KaK IOJOXKEHHE OOBEKTHBA KaMepbl B MOMEHT ChEMKHU HE
BIIOJIHE COBIAJAET C IMOJIOKEHHEM I1a3a. OJHAKO OMBIT MOKA3bIBAET, YTO STOT CHOCOO TaeT BIOJIHE
YZIOBJIETBOPUTEIIBHBIE PE3YJIbTAThI, B Y4EM MOKHO yO€AUTHCS, IOCMOTPEB Ha MPUJIaraeMble CHUMKH.

Camo co00ii pazymeeTcsi, 4TO MOCJIie TOro KaK NOJISPOH]T OPHEHTUPOBAH U YK€ HaJleT Ha OObEKTHUB
KaMepbl IMOCIIEAHIOI HEb3sl MOBOPAauYMBaTh BOKPYI ONTHYECKOW OCH OOBEKTHBA, T.€. NMEPEXOJUTh C
TOPU30HTAIFHOIO KaJapa Ha BEPTUKANbHBIA W oOpatHo. Henb3st MeHATh TOUKy iuOO Ha MpaBieHHE
CBEMKH.

[onsipon MoXeT OBITH C yCHEXOM MPUMEHEH M ISl 3aTEMHEHHUs1 Heba NpU CheMKe Mei3akeH,
IIPUYEM ITO3BOJIACT U3MEHATD CTEIICHb 3aTEMHEHHS B IIUPOKHUX IIpe JeiIax.

3areMHeHHE HeOa MOXXET OBITh JAOCTMTHYTO M OOBIYHBIMHM ILIBETHBIMU (KOMIIEHCAIIHOHHBIMH)
CBETO(MMIIBTPAMHU: JKEIThl MU, OPAHKEBBIMU U KPAacCHBIMHM, HO TAaKHE CBETO(PUIBTPHI OAHOBPEMEHHO C
3aTeMHeHHeM He0a M3MEHSIOT KOHTPACT W Ha3eMHbIX IpeaMeToB. [1omspouabl Mo3BOJSIOT COXPaHHUTH
3TOT KOHTpACT. B 3TOM Jlerko yOeauThes, €ciii MOCMOTPETh Ha MEW3aK CKBO3b MOJISIPOU], MOCTENEHHO
[oBOpauMBasl €ro Inepen IJa3oM. BceriencrtBue MOTJIOLIEHUS YacTH CBETA  IOJSPU3ALMOHHBIE
CBETOQMIBTPBl TPEOYIOT COOTBETCTBEHHOI'O YIUIMHEHMS BBIACPKKM IpU CheMKe. ['epanmaTuToBbIE
CBETO(QMIBTPHI TPOIYCKAOT NpuOim3uTenbHo 28% manaromero Ha HUX O€JIoro cBera M IMOITOMY
TPeOYIOT IPUMEPHO TPEX-UETHIPEXKPATHOTO YBETUUEHUS BBIICPIKKH.

Bce cBeTodmiIbTpbl BBIMYCKAIOTCS Y HAac B KPYIJIBIX OMNpaBax OINpPEAEICHHBIX HaMETPOB
MIPUMEHUTEIIBHO K OIPEICIIEHHBIM 00bEKTHBAM.

Hwmwxe npuBeneHbl TuaMeTpbl HAPY>KHBIX OMNpaB OTEUYECTBEHHBIX OOBEKTHBOB (Tabmuma 22).
OTUMH JaHHBIMH U CIIEAyEeT PYKOBOJICTBOBATHCS MPH IMOKYTIKE CBETO(PHIIBTPOB, a TAK)KE M BCAKHUX IPYTHX
HAaCaJOYHBIX MIPUCIIOCOOICHNH (HaCaAOUHBIX JIUH3 U T. I1.).
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Tabnura 22
*
ITocaiouHbIe pa3Mepsl It CBETOMMIBTPOB M IPYTHX HACAJTOK HA OOBCKTHUBBI

[TocagouHble pazMepsl
Ha3nauenue 0ObEKTHBOB pesp0oBEIe HajeBaommect
(Imametp W mar | (aUaMeTp, MM)
pe3bOBI, MM)
I. OcHOBHBIE OOBEKTUBBI
"T-22" (c F=4 cm) - 32
"T-22" (¢ F=7,5 cm), "Unaycrap-60" - 27
"T-42" 27x0,5 36
"T-35", "T-32" 30x0,5 32
"Unnycrap-22", "Unaycrap-50" 23x0,5 36
"Nnpyctap-50" (g annapatoB "3enut"), "Mup-6 - 36
"Unnycrap-26M", "FOnurep-8", "HOnurep-17", 40,5x0,5 42
"FOnutep-3", "I'enuoc-65", "I'enuoc-44", "Mup-5"
"Nupycrap-58" 33x0,5 36
"Wnnycrap-24" - 40
"Unpycrap-29" 58x0,75 -
"WUnnycrap-51" 54x0,5 60
"Unnycrap-37" 80x0,75 87
II. CMeHHBIC OOBEKTHBBI

"Opuon-15" 40x0,5 48
"FOnuTep-12" 40,5x0,5 51
"FOnutep-11" 40,5x0,5 42
"IOnutep-9", "Mup-1" 49,5x0,5 51
"T'ennoc-40" 66x0,75 68
"Unnycrap-24M" - 40

NMpuMeHeHne CMeHHbIX 06 LEeKTUBOB

Kpyr npumenenus gotoanmapara 1 BO3MOKHOCTH ChEMKH B Pa3JIMYHBIX YCIOBHUSIX 3HAUYUTEIHLHO
pacmmmpsfoTcsi, Korja K - (QoToammapaTy HUMEIOTCS  CMEHHBIE OOBEKTHBBI:  HIMPOKOYTOJIBHBIE,
JUTHHHO(OKYCHBIE M TEJICOOHBECKTHBBI.

B TexHWYecKOM OTHOIIEHHH NMPEHMYIIECTBA IIMPOKO YTOJIBHBIX OOBEKTUBOB COCTOST B TOM, YTO
OHHU TIO3BOJISIIOT C JAHHOW TOYKH CHhEMKH BKIIIOYUTH B KaJp Oombinee (oTtorpadupyemoe moje, dyem
HOpMasbHbIe. [109TOMY OHM HE3aMEHHMMBI B TeX CIydasx, Korja oOCTaHOBKAa HE MO3BOJISET OTOWTH OT
¢dororpadupyemoro o0beKTa, a TPU HOPMATHHOM OOBEKTUBE OOBEKT HE BMEIIACTCS B KaJIp.

[MpeumyiecTBa JIMHHOPOKYCHBIX OOBEKTHBOB 3aKJIIOYAIOTCS B TOM, YTO OHH IO3BOJIAIOT C
JTAHHOM TOYKH ChEMKH MOJTYYHUTh N300pakeHre B OOIBIINX MacimTabax, 4eM HOPMaJIbHbIE.

JnmnHHO(OKYCHBIE OOBEKTUBBI U TEIEOOBEKTUBBI HYXKHBI B TEX CIy4YasxX, KOrga oOCTaHOBKa HE
MO3BOJISIET MPUOIMZUTECS K 00BEKTY, YTOOBI MOTyYUTh €0 N300paKeHHEe B KPYITHOM IUTaHE.

OnmHako Takoe CYXKICHHE O CMEHHBIX OOBEKTHBAaX [alleK0 HE IMOJHO XapaKTepH3yeT HX
0COOEHHOCTH. B HEmocpeaCTBEHHOW CBA3M C TEXHMYECKHMHU XapaKTEPUCTHKaMH (POTOOOBEKTHBOB
HaXOJATCS TBOPUYECKHE BO3MOXKHOCTH MX NPUMEHEHHS U, B YaCTHOCTH, BOIPOC O Mepeaade Ha CHUMKE
MEPCIEKTHBHI.

[lepciekTuBOl  Ha3pIBaeTCsl M300paKEHWE TPEIMETOB Ha IUIOCKOCTH TaK, KakK OHH
MPECTABISAIOTCS HAM B MPOCTpPAaHCTBE. M3BECTHO, UTO MpenMeThl MO Mepe MX yAalCHUs OT 3pUTeNs
KaxyTcs Bce Oonee ymenpmatommmucs. [1o Toit sxe nmpuunHe napanieabHble TMHUH, YXOISIINE BIAb OT
3pUTENS, KaKYTCA CXOISAIIMMUCS, YTO MOXHO HaOIIOAaTh, IJS8 HA YXOISIIME K TOPH30HTY PENbCh
KEJIE3HOTOPOIKHOTO MTOJIOTHA.

[lepcrieKTUBHBIM SBISICTCS TaKOe M300pakeHUe, B KOTOPOM MaciuTad M300pa)KeHHsl MPEeIMETOB
YMEHBIIAETCS B 3aBUCHMOCTH OT HX YJaJeHHOCTH. VIMEHHO Tak uH300pa)kaloTCsl TpeaMeThl Ha

®
Ot JAAHHBIC OTHOCATCA TAKKC K MMOCAAO0OYHBIM pasMepaM COJTHECYHBIX 6J'ICH,H 1 HACaJOYHBbIX JIMH3
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¢dororpaduueckoM CHUMKE, TOITOMY (OTO Tpaduueckoe H300paKeHHE €CTh H300pakeHue
NEPCHEKTUBHOE.

I'nanst Ha QoTorpadmueckuii CHUMOK, 3pUTEIb MOXKET CYIUTh O PACIOJNOKEHHH IPEIMETOB B
IIPOCTPAHCTBE.

OnHako B psle CiIy4yaeB 3TO CY)XKICHHE HE COBIAAAET C JEHCTBUTENBHOCTHIO. OYEHb 4YacTo
HNPUXOJUTCSA CHBINIATh, YTO IIUPOKOYTOJIbHbIE OOBEKTHBBI HCKaXaloT mepcrnektuBy. [lombiTaemcs
BBISICHUTB, YeM BBI3BAaHBI TAKHE Kal0Obl U HACKOJIBKO OHU OOOCHOBAHHBI.

[lepcniektriBa, mepenaBaemas JOObBIM  (oTorpaduyecKkuM OOBEKTHBOM, BCEra TOYHA,
HE3aBUCUMO OT yTja M300pa)keHus: Wik (HOKYCHOTO paccTOsiHUsSI 00beKkTuBa. UTOOBI yOeIUThCS B 3TOM,
CpPaBHUM JIBa CHMMKa OJHOIO M TOrO € OObEKTa, CAENaHHbIE C OJHOW M TOH K€ TOYKH JBYyMs
O00BEKTHBAMHU C pa3HBIMH (POKYCHBIMH PACCTOSIHUSAMU W Pa3sHBIMH yriiamMu u3oOpakeHus. OnuH u3
CHMMKOB CJ/I€JIaH HIMPOKOYTOJIbHBIM O0OBEKTUBOM, APYTOH - HOPMaJIbHBIM (CM. IPUIOKEHHUE).

HetpynHo 3aMeTuTh, YTO pa3sHHMLA MEXIY CHUMKAMU JIMIIb B TOM, YTO IIMPOKOYTOJbHBIN
O0BEKTHB OXBaTWJI OoJipllee IMOJe, YeM HOpMaiabHbIH. COOTBETCTBEHHO BCIEJICTBHE pa3HUIIBI B
(OKYCHBIX pacCTOSIHUAX OOBEKTHBOB MaclITad M300pa)kKeHUs HAa MEPBOM CHUMKE MOJIYYHJICS MEHBIIE,
4yeM Ha BTOpoM. UTO KacaeTcsl MepCHeKTHUBBI, TO Ha OOOMX CHMMKAxX OHa oauMHakoBa. J[ns Oosnbriein
SCHOCTU Ha CHUMKE, CICIaHHOM IIUPOKOYTOJIbHBIM OOBEKTHBOM, YEPHOM paMKOW OrpaHUYEH TOT KaJp,
KaKoHM IMOJIy4ywsIcs Ha BTOPOM CHHMMKe. B mpezpenax 3Toro kKajapa CHUMKHM OJMHAKOBBI BO BCEM, KPO Me
pa3mMepoB M MaciuTaba M300paKeHHs, HO €CIU YBEIMYUTh OTPAHMYEHHBIH PaMKOHM KalIp 10 pa3MepoB
BTOpPOT'O CHUMKa, TO 00a CHUMKa OyJyT COBEPIIECHHO OJMHAKOBBI.

N X0T1s nepBblii CHUMOK B LIEJIOM BUJIE CO3LACT BIICYATIICHUE 3HAYUTEIBHOU IPOCTPAHCTBEHHOMN
riTyOuHBl 00BEKTa, a BTOPOM TAKOTO BIEUYATIEHHs HE NMPOU3BOAUT, HUKAKOIO MCKAXKEHUS MEPCHEKTHUBBI
HU Ha TOM, HU Ha IPYTOM CHUMKE Mbl HE OILYI[AeM.

OnHako Takoe yTBEP)KJICHUE MOKET I0Ka3aThCsl COMHUTEIbHBIM, €CIM CPABHUTH JBA CHUMKA (CM.
IPUIOKEHHE), TAKXKE CIENAaHHBIE C MOMOIIBIO IIUPOKOYTOJBHOTO M HOPMalbHOrO 00BeKTHBOB. Ha
CHUMKE a, CJCJIaHHOM C [IOMOINBI0 IIMPOKOYTOJBHOIO OOBEKTHBA, SBHO OOHApyKHMBAETCs
HECOOTBETCTBHE MaciuTaboB pykH M Juua. Pyka mo Jiydnmnack OrpOMHOM 1O cpaBHEeHMIO ¢ JunoM. Ha
CHUMKE O 3TOro HECOOTBETCTBHUA HET. UeM xke 3T0 oObscHAercss? Tonbko TeM, 4TO Ui MOJIyYEHUs
n300pa’keHus JIMIa B OJJTHOM U TOM e MaclTade CHUMOK a ObUI cJieflaH ¢ paccTosiHUs 1 M, a CHUMOK O -
¢ paccrosiHus 3 M. Takum 00pa3oM, KaKylleecsl epCeKTUBHOE UCKaKEHHE Ha CHUMKE a M OTCYTCTBUE
€ro Ha CHUMKE O OOBSICHSAETCS HE pa3iuyueM B (POKYCHBIX PACCTOSIHUSAX U YIJIaX M300paKeHHs IBYX
yKa3aHHBIX OOBEKTHBOB, a TOJIBKO TE€M, YTO CHUMKH CHAEJaHbI C Pa3HbIX PACCTOSHUH.

UYroObl yOenuThCsl, 4TO MPHUYUHA KPOETCS MIMEHHO B 3TOM, JOCTATOYHO MOCMOTPETh Ha CHUMOK B,
IIPUBEJCHHBIN B IPUIO0KEHNH, U CAETAHHBIA IIUPOKOYTOJIbHBIM OOBEKTUBOM C TOT'O K€ PACCTOSIHHS, YTO
u cHuMOK 0. ITockonbKy (OKyCHOE PpacCTOSHHE y HIMPOKOYTOJBHOIO OOBEKTHBA MEHBIIE, YeM Y
HOPMAJIbHOTO, MaclITadbl M300paXKEHUS HAa CHHUMKAax IOJYYWINCh pa3HbIMH, HO COOTHOIIEHHE B
Maciutabax pykH u Juia Ha o00MX CHHMKax O M B oJuHaKoBo. W ecnu kajap, OrpaHUYEHHBIA Ha pHC. B
YepHOU paMKOM, YBEIMUYUTh A0 pa3MepoB KaJpa Ha pHC, a, TO 00a CHUMKAa HUYEM He OyIyT OTJIMYaThCs
JpyT OT JApyra.

Kaxymeecs nckakeHne MepCleKTUBbI IPU ChEMKE HIMPOKOYTOJIbHBIM OOBEKTUBOM TEM CHIIBHEE,
yeM OJMKe K armapaTy pacrlosiokeHbl poTorpadupyemble MPeaMeThl, 1 OCOOCHHO CHIIBHO OIIYIIAeTCs B
TeX CclydasX, Korja B Ioje (OTOCHMMKAa IONAAal0T OJHOBPEMEHHO OYEHb OJU3KO U JIaleKo
pacrosiokeHHbIE TIpeAMETHL. B 3TOM ciyyae mpenMeTsl, pacroioKeHHbIe Ha MepeJHeM IUIaHe, KaKyTcs
OTPOMHBIMH 110 CPABHEHHUIO C IpeIMeTaMM, HAXOIAIIMMUCS BJAIM, BCIEACTBHE YEro M PAacCTOSHUE
MEX]ly HUMH TaK)Ke Ka)KeTCsl IPEYyBEIMUCHHBIM.

BoT nmoueMy Ha CHUMKE a, C/I€TaHHOM LIMPOKOYTOJIBHBIM OOBEKTHBOM C OJM3KOTO pacCTOSHMUS,
JaJIOHb PYKU TOJTYYHJIACh TAKOM OTPOMHOMN IO CPaBHEHHIO C JIMLIOM YeJIOBEKa.

OnHako ecnM HallM pacCy’KJeHHs BEpPHbI, TO OHU B PAaBHOM Mepe IOJKHBI OTHOCHTBCA MU K
1r000My Apyromy oObEKTHBY, HE3aBHCUMO OT €r0 YyIJia u300paXkeHus Win (POKyCHOTo paccTosiHus. Benp,
KaK Mbl yTBEpXJalIM BBIIIE, MEPCIEKTUBA 3aBUCUT TOJIBKO OT PacCTOSHUSA 10 (hoTorpapupyembix
MPEIMETOB, a HE OT yrjla u300pakeHUst UiIM (OKYCHOTO pac cTosHus oObekTHBa. [louemy e B TakoM
cilydae »*ajloObl Ha MCKa)K€HHE MEePCIEKTUBBI OTHOCATCS TOJIBKO K IIMPOKO YrOJBHBIM OOBEKTHBAM, a HE
K HOpMaJIbHBIM U TeéM OoJiee IITMHHO(POKYCHBIM 00bEKTHBAaM?

OOmscHsIeTcss 3T0 0YeHb MpocTo. CTpemiieHHe MPUOTU3UTHCS K (GoTorpadupyeMoMy MpeaMeTy
MOKET OBITh BBI3BAHO JKEJIAHHEM IIOJyYUTh 3TOT MpEeIMET Ha CHUMKE B OoJsiblieM Maciitabe.
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Hopmanbabie, a Tem Oonee JIMHHO(POKYCHBIE M TEICOOBEKTHBBI JAIOT M300paKE€HUE IMPEIMETOB B
JOCTAaTOYHO KPYMHOM MacmTade Mpu JOCTAaTOYHO OOJBIIOM paccTOSHUU 10 ¢oTorpadupyemMoro
mpeaMera M MO3TOMY HE TPeOYIOT TaKOro 3HAYMTEIBHOTO MPHOIMKEHHS K 3TOMY IMpeaMeTy, Kak
HUIMPOKOYTOJIbHBIE KOPOTKO(OKYCHBbIE 00BEKTUBBI. OTCI0[a M OMIMOKU, CBA3aHHBIE C PACCTOSHUEM, [0
MMyCKAaeMbI€ YacTO MPU ChEMKE IIUPOKOYTOJbHBIMH OOBEKTUBAMH, TOYTH HCKIIOYEHBI TPU CHEMKE
HOPMAJIbHBIMA WU JIIUHHOMOKYCHbIMU. Takue (IauHHOMOKYCHBIE) OOBEKTHUBBI Ojarojgapsi CBOWM
ONITUYECKUM CBOMCTBaM Kak Obl camu obeperatoT (oTtorpada oT moJoOHBIX OMIMOOK, B TO BpeMs Kak
ITUPOKOYTOJIbHBIE OOBEKTUBBI Kak Obl HaTaJIKWBAaIOT (ororpada Ha COBEPIICHHE JTHX OIIMOOK,
BBIHY)KJIasi €ro CIMIIKOM TNpUOMKaThesl K  (oTorpagupyeMbiM MpeaMeTaM, uTOObl TMOIY4HTh
n300pakeHue ux B 0oyiee KPyImHOM MaciiTaoe.

3TO0, O/HAKO, HE O3HAYAET, YTO 4eM OoJjblie (OKYCHOE pacCTOSHHE OOBEKTHBA, TeM OOJbIle
MepCIEeKTHBA, IIepe laBaeMas MU Ha CHUMKaX, IPUOIMKAeTCsl K €CTECTBEHHOM.

[IpunuceiBas MHUPOKOYTOIBHOMY OOBEKTHBY CBOMCTBO UCKa)XaTh MEPCICKTHBY, MHOTHE
¢dbotorpadbl CUMTAIOT, YTO IMHHO(DOKYCHBIE M TEICOOBEKTHUBHI COBEPIICHHO CBOOOIHBI OT 3TOTO
HegocraTka. Takoe MHEHUE HEBEPHO.

Ecnu mupokoyronbHble 00BEKTUBBI Kak Obl pacTATMBAIOT HMPOCTPAHCTBO BIUIYOb U YAJIMHSIOT
pPaCcCTOSIHUS MEXAY MPEeAMETaMU, PACIIONOXKEHHBIMH HA PAa3HBIX PACCTOSIHHUSIX OT Qoroammapara, TO
TUTMHHO(OKYCHBIE U TEIEOOBEKTUBBI, Ha 000POT, KaK ObI CKUMAIOT TIIyOMHY MPOCTPAHCTBA, COKPAIIAOT
PacCTOSIHUS MEXKIy TpeaMeTaMu. HarmsqHeIM 10Ka3aTeIbCTBOM 3TOTO MOXKET CIIYKUTh CHUMOK Bpataps
B (yT OOJBHBIX BOPOTAax, CHAENAaHHBIN TeneoObekTHBOM. llluprHa BOpPOT mMosyuyusack Ha CHUMKE He
Oosblie, YeM pa3Max pykK BpaTaps (CM. IPUIIOKEHUE).

Bce aTo yGeautenbHO TOBOPUT O TOM, YTO MPUMEHEHHE CMEHHBIX 00BEKTUBOB TPEOYET HE TOJIBKO
TEXHUYECKUX 3HAHWI, HO U yueTa Creu(UIeCKuX 0COOCHHOCTEH ITUX 00BEKTUBOB. B pykax OmbITHOTO
dboTomobuTens, 00JamaloMero TBOPYECKMMH CIOCOOHOCTSIMH, CMEHHBIE OOBEKTHBBI SIBIISIOTCS
3aMeuaTeNIbHBIMU HHCTPYMEHTAMU JJI PEIICHUSI TBOPYSCKUX 3aMBICIOB. B 3TOM CMBICIE BaXKHYIO POJb
UTPAIOT TaKXkKe U CIEAYIONE OCOOCHHOCTH HIIMPOKOYTOJIbHBIX U ATUHHO(POKYCHBIX OOBEKTHUBOB.

IupokoyTonbHbIE 0OBEKTUBBI MO3BOJISIOT BBIACIUTH KPYITHO MPEIMETHI TIEPEHETO MIaHa U TeM
caMbIM JIy4llle IT0Ka3aTh [VIaBHbII 00BbEKT CheMKH. Bech cekpeT mogo0HbIX CheMOK COCTOUT B TOM, YTOOBI
HAaWTH TaKyl TOYKY CBEMKH, C KOTOPOH IMEpPCHEKTUBHBIC MPEYBEIUYCHHUS HE OYyIyT OIMyIIaThCs Ha
CHUMKE.

[Ipn ymMenoM nmpUMEHEHHUH MIMPOKOYTOJIBHBIX OOBEKTHBOB OHH BIIOJHE MPHUTOMHBI IS ChEMKH
KpyHHBIM IIJJAHOM M OTKPBIBAIOT Tepen (OTOIOOUTENEeM UIMPOKHE TBOPYECKHE BO3MOXHOCTH.
JIOCTOMHCTBOM TakuX OOBEKTHBOB SIBIISIETCSI M KX OTHOCHTEIHHO OOJbINas TITyOruHa pEe3KOCTH,

Uro kacaetcst JNIMHHO(POKYCHBIX OOBEKTUBOB, TO OHH MO3BOJIIOT BBIIETUTH HA CHUMKE TJIaBHBII
O00BEKT ChEMKU HE MaciiTaboMm, a pe3KoCTbio M300paxeHus. O01anas OTHOCUTEIBHO Maloil TiIyOHMHOMN
PE3KOCTH, OHHM CO3JAIOT pPe3Koe H300pa)keHHe TIJIAaBHOTO O0bEKTa ChEMKH Ha HEpe3KoM (QoHe.
JMHHOPOKYCHBIE OOBEKTHUBBI OCOOCHHO XOPOIIU JJisi ChEMKH MOPTPETOB KPYMHBIM IUJIAHOM, MpUYEM
nuadparMupoOBaHrEe CTAHOBUTCS B 3TOM CIIydae SIBHO HEBBITOJIHBIM.

TouyHOCTh NEWCTBUSI CMEHHBIX OOBEKTHBOB B COOTBETCTBEHHBIX KaMepax 3aBUCUT OT CTEICHU
COBMAJICHUSI PabOYero pacCTOSTHUS CMEHHOTO OOBEKTHBAa C pabOYMM pacCTOSHUEM KaMephl, T.e. C
pPacCTOSIHUEM OT OTIOPHOMU TUIOCKOCTH OOBEKTHBA JI0 IIOCKOCTHU TUICHKH, & TaKXe OT CTEIeHU TOYHOCTH
comnpsikeHHs! POKYCHUPYIOILIEro yCTPOCTBa 00BEKTHBA C MEXAaHU3MOM JalIbHOMEDA.

OOBbeKTHBBI, OTBEYAIOIIME YKa3aHHBIM TpeOOBaHUSAM, T.€. TOYHO MPHUTHAHHBIE K Kamepe,
Ha3bIBAIOT OTHIOCTHPOBAHHBIMHU.

CMeHHBIE OOBEKTHBBI, HE OTHIOCTHPOBAHHBIC JJIs JAHHOTO ammapara, MNPUMEHSITh HEb3S,
MOATOMY TIPU TIOKYTIKE TaKUX OOBEKTHUBOB CIIEAyeT yOSIUTHCs, 9TO pabouee pac CTOsSIHUE (€r0 Ha3hIBAIOT
Takke pabodyuM OTPE3KOM), YKa3aHHOE B MACMOpTe OOBEKTHBA, COBIAIACT C PabOYUM pac CTOSTHUEM
KaMepbl WIH €€ OCHOBHOTO 00beKTHBA. OTKIIOHEHUS HE JOJKHBI BBIXOUTH 3a mpeeisl 0,02 MM.

B mro0utensCkoil MpakTUKE IHPOKOYTOJbHBIE OOBEKTUBHI MPUMEHSIOTCS dYalle, YeM
JUIMHHO(OKYCHBIE, TTO3TOMY M3 CMEHHBIX OOBEKTHBOB B IEPBYIO OYepelb PEKOMEHIyeTCs] IpUoOpecTH
IIMPOKOYTOJBHBIM OOBEKTHB. B0ooOIIe e Haluyue TpeX CMEHHBIX OOBEKTHBOB: IIMPOKOYTOJBHOTO,
JUTMHHO (DOKYCHOTO M TeNIe00BEKTHBA SBIISACTCS JIJIs JTFOOUTENSI O0Jiee YeM TOCTaTOYHBIM.

HaubGonee comepiieHHble ¢oToanmapaTsl BCeraa KOHCTPYHPYIOTCS C YYETOM BO3MOKHOCTH
MIPUMECHCHHS B HUX CMCHHOH OTTHKH.
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W3 ymcna BBITyCKaeMBIX B HACTOSIIEE BPEMs COBETCKHX (POTOAIMAPATOB CMEHHOW ONTHUKOM
obecnieunBarotcs kamepsl "Jpyr", "Kues", "Jleaunrpan”, "Crapt" u "3eHut".

CMmeHHbIe 00BbEKTUBEI, IPEHA3HAYCHHBIE IS KaMepsl "3eHuT", mpuMeHuMbI 1 B kamepe "Crapt",
Ha KOTOPOW OHU YKPEIUIAIOTCS C IOMOIIBIO CIEIHMAIBHOI0 MEPEX0IHOr0 KOJIbLa, CHA0KEHHOTO pe3b00H.

Puc. 54. YauBepcanbHbIN BUugonckarens "BY" 1 cMeHHBIX 00BEKTHBOB

Cnenyer 3HaTh, 4TO, XOTSI OO0BEKTHBBl Kamep "3Jopkuil" u "3eHUT" HMEIOT OJMHAKOBYIO
MOCaI0YHYI0 Pe3b0y, OHU HE B3aMMO3aMEHSEMBbI, TaK KakK JJMHA ONPaBbl X pa3Hasil.

Tak xax ocHOBHbIE BUJoUCKaTenu Beex Moaeneit kamep "®I/1", "3opkuii" u "Kues" paccuntansl
Y BEPHBI TOJBKO 711 HOPMAJIBbHBIX 00BEKTUBOB C (DOKYCHBIM PACCTOSTHUEM 5 CM, TO C 3aMEHONH OCHOBHOTO
00BEKTHBAa CMEHHBIM HEOOXOAMMO YCTAaHOBUTH HA KaMepe CIIeUaTbHbIA BUIOMCKATEb.

B Hacrosiiee BpeMs BBIMMYCKAIOTCS CHEIMaIbHbIC BUIOUCKATEIH Tl (hoToanmaparoB "3opkuit" u
"KueB" npUMEHHTENBHO K CMEHHBIM OOBEKTHBAM C (DOKYCHBIMH paccTOSHHsIMH 35 u 85 MM U
YHUBEpCaIbHbIM BHAOUCKaTedb "BY', mpenHazHadyeHHBIN M1l TEX K€ ammaparoB, NPUMEHHUTEIBHO K
00beKTHBaM ¢ (POKYCHBIMU paccTostHusAMH 28, 35, 50, 85 u 135 mMm.

Bunouckarenu, npegHa3zHauyeHHBIE I OOBEKTUBOB C (DOKYCHBIM paccTosHHEM 35 u 85 mwm,
OTHOCSITCS K TPYIIIE MPSIMBIX ONITUYECKUX BUJOUCKATENEH.

YHuBepcanbHbIli  Bugouckatenb "BY" (puc. 54) COCTOMT W3 TOCTOSHHOTO OKYJIApa,
o0opauunBaroIel MPU3MbI U MATH 0OBEKTUBOB, CMOHTHPOBAHHBIX HA Typesu (Bpaluarouiemcs aucke). B
(boxyce OKyIIsipa pacronokKeHo NePeKpecTHe.

Bce st Bunouckarenu cHaOxenbl T-00pa3HON HOXKKOM, ¢ ITOMOIIbIO KOTOPOIl OHU YKPETUISIOTCS
B kieMMme kamepbl. [Ipu mpumenenmu "BY" K OKysipy HOABOAUTCS OOBEKTHUB, COOTBETCTBYIOIIHI
(hOKYCHOMY pacCTOSTHHIO OOBEKTHBA, YCTAHOBICHHOTO B Kamepe.

[ns ycrpanenus napamiakca B "BY" mpeaycMoTpeHo nepemenieHrue Typeid B 3aBUCUMOCTH OT
paccTosiHus Mexay (OTOKaMepoil U 0OBEKTOM ChEMKH.

OcCHOBHbIe eUObl CbeMKU

CbeMKa apXUTEKTYPHbIX COOPYKEHUWN

ApXUTEKTypa - OIMH U3 Haubosiee yAOOHBIX CIOKETOB Il ChbeMKU. FIMEHHO TOATOMY ONUCaHHE
Pa3IUYHBIX BUAOB CbEMKH Mbl HAUMHAE€M C apXUTEKTypbl. HemoaBukHOCTh 00beKTa, ero 00BbEMHOCTD,
KOTOpass MOXET OBITh JIETKO IOAYEpK HyTa OCBEIIeHHEM, OOraTrCTBO TOJIYTOHOB, CO3/1aBaeMoe
BBIIYKJIOCTHIO (OPM 3/JaHUSA, - BCE 3TO IMpPEACTaBIsSeT OyaroJapHbIi MaTepuall A HayUWHAIOIIEeTo
doTomrobuTenss. ApXUTEKTypHash CheMKa OOJIer4aeTcs eIle W TeM, 4TO B Hell OOBIYHO OTCYTCTBYET
MEeCTPOTa KPacoK U BOIPOC O MPaBUIBHOU ILBETONEpeaaue He CTOUT TaK OCTPO, KaK BO MHOTHX JAPYTUX
BHUJIaX ChEMKU. APXUTEKTypa MOodydaeTcs Ha (POTO CHUMKAX OJMHAKOBO XOPOIIO HA PA3IUYHBIX COPTax
MJIACTUHOK U TICHOK, CO CBETODHIbTpaMHu U 0€3 HUX.

[Ipexne gem chotorpadupoBath TO WIM UHOE 3[aHUE WU COOPYXKEHHUE, POTONIOOUTENh UMEET
BO3MOXXHOCTh TIIATEJIIBHO 00JyMaTh BCE MOAPOOHOCTU CHEMKH, CIIOKOMHO BBl OpaTh TOUKY CBHEMKH,
OTpEeACTUTh HAMITyUIllee BpeMs, JOKAATHCS XOPOIIEH MOTObI U ChEMKHU.
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I'maBHBIE TeXHHWYECKHE TpPEOOBAHUS, TPEABABISIEMbIE K AapXUTEKTypHBIM (OTOCHUMKAM,
3aKJII0YAI0TCS B MPENIEeIbHON PE3KOCTH, TOCTATOYHON TITyOHMHE pPe3KOCTH M B F€OMETPHUUECKON TOYHOCTH
n300pakeHMsL.

HaBojka Ha pe3KoCTh JODKHA MPOU3BOAUTHCS CO BCEM THIATENBHOCTBIO U TOYHOCTHIO.
[IpaBunbHO NOMKEH OBITH CAETAH M pacdyeT INIyOWHBI PE3KOCTH, B COOTBETCTBHHM C KOTOPBIM U
yCTaHaBIIMBaeTCs Auadparma.

I'eomeTprueckass TOYHOCTh M300paKEHUs, 3aBUCHINAS OT Ka4yecTBa OOBEKTHBA, 3aBHCUT B TO XKe
BpeMsi M OT MPaBUIBHOIO TOJOXKeHUs QoroanmapaTta. [JaBHEHIIMM YCIOBHEM SIBISIETCS CTporas
BEPTUKAJIBHOCTh IUIOCKOCTU IUIACTUHKU (TJICHKH). Bcesikoe HakioHeHMe ammapara BBEpX WIM BHU3
HEn30€KHO MPHUBOJUT K HAPYIIEHUIO MapaJljIeIbHOCTH BEPTUKAIBHBIX JUHUM 37aHuil. Tak kak B
MOJIABJIAIONIEM OOJIBIIMHCTBE CllydaeB (GoTorpadupyemble 31aHUS JOCTATOYHO BBICOKH, & TOUKA ChbEMKHU
0OBIYHO HHU3KA, TO 3[aHHE YAaCTO HE YMEIIaeTcs B KaJpe CHUMKA U BEpXHsIsl 4acTh ero cpezaetcs. Hapsny
C 9TUM 3HAYUTEIBHYIO YaCTh KaJipa 3aHUMAET 3eMJIsl.

[IpocTeitmmii BBIXOA W3 3TOTO TMOJOXKEHUS (POTONMIOOUTENH OOBIYHO HAXOIAT B TOM, YTO
HAKJIOHSIOT ammapar OOBEeKTMBOM BBEpX, Hapyllas 3TUM yKa3aHHOE BBINIE YCJIOBUE (BEPTHKAIBHOCTH
IUIOCKOCTH oToMaTepuana). BeprukaibHble TUHUM 3/1aHUS MOMYyYalOTCS HA CHUMKE CXOJSIIUMUCS MO
yIJOM BBEpX M TEM CHIIbHEE, 4eM Oouiblie HakioH anmapara (puc. 55, 1). Takoe perieHue 3amadu
HenpaBwibHO. B Qorokamepax, CHaOXEHHBIX YCTPONCTBOM, TIIO3BOJISIONIMM CMEIIaTh OOBEKTHUB
OTHOCHUTENIFHO LEHTpa IUIACTUHKU, M3 TaKOTO 3aTPyJHEHHS MOXKHO BBIMTH, NEPEMECTHB OOBEKTUB
KaMmepbl BBepX. TakuM YCTPOWCTBOM CHAO0KEHbl TOJBKO IUIACTUHOYHbIE KaMmepbl. OHU U SIBISIFOTCS
JTYUIIAMH JTsI apXUTEKTYPHON CHEMKH.

B ¢otoanmaparax, npenHa3Hau€HHBIX CIEUUAIBHO AJI apPXUTEKTYPHOM CHEMKH, KpOME TOTO,
MIPEIYCMOTPEHO YCTPOWCTBO, MO3BOJISAIONICE HAKIOHATH 3aHIOI0 CTEHKY ammapara 1o OTHOLICHHIO K
ONTHUYECKOMN ocu 00beKkTHBa. B 3TOM ciydae, HampaBUB ONTUYECKYIO OCh OOBEKTHBA HECKOJIBKO BBEPX,
MO>KHO COXPaHUTh BEPTUKAIBLHOE TMOJI0KEHUE 3a/IHEH CTEHKHU.

Ho TtakuMm ycTpoiicTBOM CHaO)KE€HBI OYeHb HEMHOTHE KaMephbl. BoiabmuHCTBO (oTokamep, ¢
KOTOPBIMH (POTOITIOOUTEIIO TPUIETCS UMETh JEJI0, TAKOTO YCTPOHCTBA HE UMEET.

B Takux cimyuasx Hago 1100 HalTH Oosiee BBICOKYIO TOUKY ChEMKH, PACIIOIOKEHHYIO IPUMEPHO
MPOTHB LIEHTpa (oTorpadupyeMoro 3AaHus U Ha TOCTATOYHOM OT 3[aHHs PACCTOSIHUHM, JTUOO OTOMTH C
(doToanmapaToM Kak MOXKHO Jajbllie U TEM CaMbIM IMOWTH Ha YMEHbIIIEHHE MaclliTada 3JaHusl Ha CHUMKE,
A100 MPUMEHUTH IMPOKOYTOJIbHBIN OOBEKTHUB.

Puc. 55, Haxion ¢otoanmapara, mpuBOASIINI K HAPYIICHHIO apaJICTFHOCTH BEPTUKAIBHBIX JTHHUI:
| - HaKJIOHEH CHH3Y BBEpX; 2 - HAKIIOHEH CBEPXY BHH3

[TepBsIii U3 3TUX CIOCOOOB MPUMEHHUM JIUIIIH B TEX CIIy4asX, KOTr/a HampoTuB (oTtorpadupyemMoro
3/1aHUsl Ha JIOCTATOYHOM OT HETrO PacCTOSHUU €CTh KaKas-JINnOO BO3BBIIICHHOCTh WJIM JIPYTo€ 3/1aHUE, U3
OKHa KOTOPOTO MOXHO TIPO M3BECTH CBhEMKY. (OJHAKO CIMIIKOM BBICOKAas TOYKa MPU CHEMKE
ApXUTEKTYpPhI TaK XK€ HEyJAauHa, KaK U CIUIIKOM HU3Kas. BepTuKalbHbIC JTUHUM 3[1aHHS B 3TOM CIydae
CXOJATCA MO YIioM KHU3y (puc. 55, 2).

bonee moctynen BTopo# cmoco0. IIpaBaga, B ToM ciiydae BCIEACTBHE YMEHBIICHHUS MaciiTadba
M300paXKEHUS 3MaHUS MEJIKUE €T €r0 MOTYT ObITh Ha CHHMKE IMOTEPSHBI, HO C 3TUM HPUICTCS
MHUPUTHCS.

OnHako He BCeria MOXKHO YIIAIUThCS OT poTorpadupyeMoro 37aHus Ha JOCTaTOYHOE PACCTOSIHUE
(y3kas ynuna, HaOepekHas W T.1.). B Takux ciydasx NPUMEHSIETCS IIMPOKOYTOJIbHBIM OOBEKTHUB.
Cnenyer, ogHaKo, MOMHUTh, YTO OH OOJee YYBCTBUTEICH K HAKIOHAM KaMepbl M MPH CaMOM
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HE3HAYMTEIIFHOM HAKJIOHE JIaeT HapyIICHWE T€OMETPUYHOCTH 3[aHHUS W CXOXKACHWe JTuHHMA. [losTomy,
NPUMEHSS IIUPOKO YTOJIBHBIA OOBEKTHB, ammapar CleAyeT paclojiaraTh Kak MOXHO Ooiee TOYHO, He
JIOITyCcKasi HAaKJIOHA €r0 BBEPX WJIM BHU3.

[Tpu cbemKe apXUTEKTYphI HAJIO0 CICIUTh U 33 TeM, YTOOBI HIDKHSS (MJIM BEPXHSII) CTOPOHA Kajapa
ObUIa TOPU30OHTANb HA, MHAYE TOPU3OHT M JA0OMa Ha CHUMKE OyIyT HakioHeHbl BOOK. [IpaBna, moqoOHbIi
HEIOCTaTOK MOXKHO JIETKO YCTPaHHUTh B TpOLECCE IedYaTH, HECKOJIbKO BBIPOBHSB KaJp, OAHAKO YacTh
CHHMMKa IIpH 3TOM OyJIeT MoTepsHa.

BaxHO Taroke ymeno BeIOpaTh TOUKY ChbEMKH U YIAaYHO OCBETUTH 3/JaHUE.

Haumenee ynauna npu ¢ororpagupoBaHuu BooOIIe, a NPU ChEMKE apXUTEKTYPbl OCOOCHHO,
n00oBasg TOYKa CheMKH. Penbed 3maHms u ero mepcnekTHBHAs TIIyOWHA MpPU TAaKOM ChEMKE IOYTH
MOJTHOCTBIO MpomnazaioT. Touka ckeMKU Npu GoTorpadupoBaHUMN APXUTEKTYPHBIX COOPYKEHUH JTOJKHA
OBITh HECKOJILKO OOKOBOH 10 OTHOIIICHUIO K TJIaBHOMY (hacamy coopysxkeHus (puc. 56).

3HAaYUTENbHYIO POJIb B MOJYYEHUU XYJOKECTBEHHO BBl PA3UTEIILHOTO apXUTEKTYpHOTO CHHUMKA
urpaer ocsemeHne. Cienyer m3deratb 3aHEro, JIOOOBOTO TEPETHETO, CTPOrO BEPXHEr0 WM CTPOTO
OOKOBOI'O HAaNpaBJICHUs COMHEUHOro cBeTa. Jlyuliee BpeMs CheMKH - YTPEHHHE U MpPEABEUEPHUE YaCHL.
Ho ecnu 3maHme B Takue 4Yachl pacroyiaraeTcs HEYJAuyHO 10 OTHOIICHHWIO K COJIHILY, BPEMS ChEMKH
CJIeZlyeT U3MEHHUTb.

Bonbiioe 3HaUueHNE UMEET U XapaKTep OCBEUICHUS.

IIpu cbemke OenbIX CBETIIBIX 3AaHUN ciieayeT u30eratb HalpaBICHHOTO COJHEYHOIO OCBEIIEHUS,
TaK Kak oOpasylomuecs Mpu 3TOM TIIyOOKHE TEHH PSAIOM CO CIIHIIKOM SPKO OCBEIIEHHBIMU YacTSIMHU
3MIaHMsI CO3/IAI0T CHUIIbHBIM KOHTpacT. [ImaBHOCTH mepexoaa MOIyTOHOB UCYe3aeT, 00BEMHOCTh U penbed
3[aHUS TIEPEIAIOTCS CIUIIKOM Ipy6o. [l Takux 3maHuil 6osiee GIaronpuaATHO pacCcessHHOE OCBEICHHE.
Haubonee ynauno Takue 37aHUS MOJIYyYalOTCs Ha CHUMKE, €cu choTorpadupoBaTh MX B COJHEUYHYIO
MIOTOly B MOMEHT, KOT/Ia COJIHIIE 3aCJIOHEHO OenbiM oOakoM. TemHble 371aHus1, HA000pOT, JIydIle BCEro
¢dororpadupoBaTe npu SAPKOM IMPSIMOM COJHEYHOM OCBEUICHHUHU. IIpuMeHeHne COTHEYHBIX OJIeH[ MpHU
¢doTorpadupoBaHNM APXUTEKTYPHl UPE3BBIYAHO BaxHO. Jlydmme pe3ynabTaThl MOIYYalOTCS B TeX
cilydasix, Korja (goroanmnapat BO BPeMs CheMKH HAXOIUTCS B TCHH.

Puc. 56. Heynaunas (BBepxy) u ynauHas (BHU3Y) TOUKU CbEMKHU

CbemKa nopTpeToB

ITox cnoBoM moOpTpeT B M300pa3UTENbHOM HUCKYCCTBE, B TOM 4HcCle U B ¢ororpaduu, uMeeTcs B
BUJY M300pa)K€HHE, HA KOTOPOM IJIABHOE MECTO 3aHMMAET JIMLO YeJOBeKa (WU JABYX-TPEX YEIIOBEK -
IpyNIOBOW NOPTPET).
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IlepBbie CHUMKH (DOTONFOOUTEINSA-3TO MOUYTH BCETNa MOPTPETHBIE CheMKU. MEXIy TEM C TOYKH
3peHust XyJ0KeCTBEHHOU QoTorpaduu MopTpeTHasi CheMKa - OJJHA U3 CaMbIX TPYIHBIX, TPEOYIOIIUX OT
¢dororpada He TOJIBKO OT JIUYHOTO BIIAJICHUS TEXHUKOH, HO U OOJIBIIOTO XyA0KECTBEHHOTO BKYCa.

OaHO U3 OCHOBHBIX TpeOOBaHM, MPEIBSABISIEMBIX K MOPTPETY, - MAKCHUMAaJIbHOE CXOJICTBO C
Hatypoi. Kasamock Obl, 4TO 3TO ycjoOBHE MEXaHHWYECKH oOecreuynBaeT OOBEKTUB (oToanmapara,
COBEpUICHHO TOYHO M300pakalolluid HAaTypy BO BCEX €€ JeTalIX U MOAPOOHOCTAX. Mexay Tem 3TO He
Tak. MoxHO coTorpadupoBarh uyeiroBeKa TakK, YTO OH COBEPIIEHHO He OyaeT MOXO0X Ha ceds Win
CXOACTBO OyJeT BechbMa OTAalieHHbIM. [IpuumHa TakuX SBICHUI B TOM, YTO JIMIIO YEJIOBEKa MOYTH
HUKOTJa He ObIBaeT HEemoABIKHBIM. OTIeNbHBIE €ro 4acTd - POT, IJ1a3a, OPOBU - BCEr/a IOJBMIKHBL
Buemnuii o6nuk suna omnpenenseTcss HE TONbKO ero (opmoi MU 00BEMOM, HO U BHYTPEHHUMH
NEPEKUBAHUSIMH YEIOBEKA M OCOOCHHOCTSIMU €T0 XapaKTepa.

Maneiinme U3MEHEHHsI B HACTPOCHUH YEJIOBEKAa HEMEJIEHHO OTPAYKAIOTCS HA €ro JIMIE, a YePThI
XapakTepa OTKIAJBIBAIOT HA JIUIE HEKOTOPHIN OOIIMIA, TOCTOSHHBIN, MPUCYIIUN TOJIBKO JTaHHOMY JIHILY,
T.e. YHCTO HWHAMBHUAYaIbHBIH, OTIEYATOK. YMEHHE YJOBUTb ATH HWHAUBHUIyaJbHbIE OCOOEHHOCTH
YeJioBeKa U MepeaTh UX Ha CHUMKE COCTaBIISIeT BXKHYIO M TPYIHYIO 3a7jauy MOPTpeTHOH doTorpaduu.

BaxxubiM siBsIeTCSI M BONPOC O Iepeaaye Ha CHUMKE YUCTO (PU3MYECKMX OCOOEHHOCTEH JHIla
(MopuMH, BecHyIIEeK U T. 1.). [losHOE ycTpaHeHHe HAa CHUMKE 3THX OCOOEHHOCTEH (a2 3TO BO3MOXKHO C
MOMOIIbIO peTyIH) ObUTO Obl, KOHEYHO, HEMPABWIbHBIM. YOpaB, HampuMmep, MOPIIMHBI, MOXHO Ha
CTOJIBKO "OMOJIOAMTH" YEIOBEKa, YTO OH IEpPECTaHeT MOXOAUTh Ha ceds, BMECTe C TeM HapOYUTOE
MOJYEPKUBAHUE PAa3IMYHBIX JAe(PEeKTOB JHIa NPEACTaBiIsieT CcOO0OM OMMOKY MPOTHUBOMOJIOKHOTO
Xapakrepa.

OmauM W3 BaXXHEHITUX B TOPTPETHOM QoTorpadguu SBISIETCS BOMPOC OCBEIICHHUS. 311eCh
MPUMEHUMBI T€ AJIEMEHTAPHbIE MPaBHJIa OCBEIIECHUS, KOTOPHIE OBLIN U3JI0KEHBI BBILIIE.

Texnuyecku HaumeHee OJarompusATHO B MOPTPETHOM ChEMKE OJHOCTOPOHHEE pe3KO
HaIIPAaBJIEHHOE OCBELICHHUE.

[Ipu 3amHEM OCBEIICHHWH JIUIIO TOJYYaeTCsl TEMHBIM, C €Ba 3aMETHOM MpopabOTKOW JeTanei;
NepeIHEe OCBELICHUE JIeTaeT JIMIO TUIOCKUM, JIMIIAeT ero 00beMHOCTH. BepxHee n HIKHee OCBELICHHE
HCKaXKaeT JIMILIO, TMPUBOAUT K CHIIbHBIM U TIIyOOKUM TeHsaM. [Ipu ocBelieHuM cBepxy riayOoKue TEHU
pacmonararmTcs B TJIa3HHIIAX, TI0J] HOCOM, HUXKHEH ry0oit u nmogdopoakom. [Ipu ocBemieHnu CHU3Y Takue
xe Tiy0oKue TeHH 00pa3yroTcs Ha Hocy. OcBenieHre cOOKy MPUBOAUT K BHICOKOMY KOHTPACTY, pa3iesis
II0TI0JIaM BCE JIMIO Ha CIIMIIKOM SIPKYIO U CIMILIKOM TEMHYIO YaCTH (CM. IPUIIOKEHUE).

Takue pe3yapTaThl OAMHAKOBO BEPOSITHBI KAK IIPH ChEMKE MOJ MPSMBIMU JIydaMHU COJIHIIA, TaK U
IIPU OCBEIICHUM OJIHOM JIaMIIOW. Pe3kuii HalpaBIIEHHBIN CBET IBHO HENIPUTOJIEH ULl IOPTPETHON CHEMKH,
U TaKyl0 ChEMKY Jydllle MPOU3BOJIUTH JTUOO B T€HH, TUOO B MACMYPHYIO MOTOJY, JIUOO IPU pacCesHHOM
cBeTe laMnbl. OTHaKO U TaKOM BUJ OCBELLEHUS HE SBISAETCS JIyUIINUM, TaK KaK OH HE I03BOJISET BBIIBUTH
00BEM JIMIIA U TOCIIEIHEE TOTYYaeTCsl INTOCKUM.

B noptpetHoii cheMke HE0OX0IMMO pacnojaraTh Mo Kpail Heil Mepe IByMsI HCTOYHHKAaMH CBETa,
OCBelllas JIMIO C JIBYX TOYEK, MPUYEM JUIsl BBISBICHUS OOBEMHOCTH JIMIA OCBELIEHUE C OJHON CTOPOHBI
JIOJDKHO OBITH HECKOJIBKO CHJIbHEE, 4eM ¢ Apyrou. Ilpu oTcyTCTBHM ABYX MCTOYHHKOB CBETa MOXHO
caenaTh Oelblil SKpaH - oTpaXkaTesb, HATSIHYB Ha paMy JUCT OyMaru wind matepud. IloMmenieHHbIN cOOKyY
OT TEHEBOM YaCTH JIMIa TAKOW DKpaH OTPa)KaeT JIyuu CBETa U M0ACBEUNBAET JIULIO.

CyluecTBEeHHOE 3HAYE€HHE MMEET M MOBOPOT CHHMMAIOLIEroCs OTHOCHUTENIBHO amnmnapara. MeHee
yIa4Hbl MOPTPETHl, CACTAaHHbIE CIEepean, WM, Kak roBopat Qotorpadsl, B ¢ac. CHUMMETPUUIHOCTH
YEeJIOBEUYECKOro JMIA JIeJaeT TaKue CHHUMKM CKYyYHBIMH, HEBBIPA3UTENbHBIMH. B0 Bcex ciyyasx
PEKOMEHAYEeTCsl MpUaTh CHUMAIOUIEMYCS HEKOTOPBI MOBOPOT JIMOO BCEro TYJIOBHUINA, JHOO TOJBKO
rojoBbl. MHOra xapakTepHble YepThl JHIA JENal0T yAauHbIM CHUMOK B Hpo(uib, HO Halle BCEro
HauOosiee yJayeH TOJNBKO HEOONBIIONW MOBOPOT JMLA. Takas CheMKa Ha3bIBAeTCd CHEMKOH B TpuU
yeTBepTU. Hapsay ¢ 3TUM MOXKHO IpUIaTh CHUMAIOIIEMYCSl HAaKJIOH TOJIOBHI BIIEpE, Ha3a/l Wil BOOK.

dotorpadpupyronieMycsi HE PEKOMEHIYeTCs CMOTPeTh MpsMO B OOBEKTHB ammapara.
HenpunyXAeHHOCTh TO3bI - OJHO M3 CYLIECTBEHHBIX YCJIOBHM B XYJ0KECTBEHHOH MOp TPETHOH
¢dororpaduu. Beskoe MCKYCCTBEHHOE TMO3MPOBAHUE CO3[ACT Y CHUMAIOLIETOCS HAIpsDKEHHE, KOTOpoe
OTPULIATEIILHO CKa3bIBAETCS HA CHUMKE.

Bmecte ¢ Tem KaxIplii 4enoOBeK, 3HAIOMUM, 4TO ero QororpadupyroT, HEBOJIHHO HAYHMHAET
MO3UPOBaTh. 3agadya PoTo JOOUTENST COCTOUT B TOM, YTOOBI BBIBECTH YEJIOBEKA M3 3TOTO HANPSHKEHHOTO
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COCTOSIHUSI, 3aCTABUTH €T0 YyBCTBOBATh ce0s CBOOOAHO M HEMPUHYXKACHHO. Jlyulime pe3yabTaTel B 7TOM
CMBICTIE TOTYYaIOTCSl IPU MOMEHTAJILHOM ChEMKE.

BooO6ie ke mo0uTensCcKkue NOPTPETHbIE CHUMKH BBITISASAT 3HAYUTENIBHO JKUBEE M MHTEpECHEE,
KOTI'/Ia OHM CJIeJIaHbl BHE3AITHO, B 0OBIUHOM 00CTaHOBKE U €3 MpeBapUTEIbHON MOITOTOBKH.

Bot Te o6mue yka3zaHus, KOTOpble MOTYT Ha MEPBBIX MIOPax MOMOYb (POTONIOOUTENIO B €r0o paboTe
B oOsactu poTo mopTpeTa.

O3HakOMUMCS TeNepb ¢ TEXHUKOW MOPTPETHON CHEMKHU. BaXkHy10 poJib B MOITYYEHUH XOPOIIErO
noprpera urpaer o0bekTHB Kamepbl. KopoTkodokycHble M MIMPOKOYTONbHbIE OOBEKTUBBI MOYTH
HENPUrOJHbl Il NOPTpeTHOM cheMKU. IIpeyBenuuuBas NEpPCHEKTUBY, OHU NPU CHEMKE KPYIHBIM
IUIAHOM HapyLIaloT MPOMOPLMH JHUIA, YBEIUUMBAas BBHICTYIAIONIME BIEPE] YaCTH JIMLA MO CPABHEHUIO C
yJaJCHHBIMUA YacTsIMH. [IpUromHbl A7 MOPTPETHOM CHEMKH HOpPMalbHbIE OOBEKTHBBI M eIlle Jydylle
OOBEKTUBBI JUIMHHO(OKYCHBIE, TMO3BOJSIONIUE MOIYYUTh MOPTPET KPYMHBIM IUIAHOM C OOJBIIOTO
paccTosHUS.

KopoTtkodokycHble OOBEKTUBBI MaJONPUTOAHBI JAJISi TMOPTPETHOM CHEMKU TaKXKe BCIEACTBHE
00JbIION TITyOMHBI PE3KOCTH.

CymecTtBeHHOe 3HadeHMe wumeer W (oH. B moprperHoit chemMke (oOH creayeTr aenarth
HEHTpaJNbHBIM, TJAJAKUM. JTOMY CIOCOOCTBYET HEpE3KOCTh (POHA, YTO JOCTUraeTrcs NPUMEHEHHEM
TUTMHHO(OKYCHBIX OOBEKTHBOB C Majiol TIIyOMHOW pe3kocTh. M3 3TuxX ke cooOpakeHUN HE ClieIyeT
nradparmMupoBaTh 00beKTUB. [lopTpeThl HAaZO CHUMATh IPU MOJIHOM OTBEPCTUH 00bekTHBa. [lomumo
HEKOTOPOM MSTKOCTU M300pa)KeHUsl, YTO YIy4YIlIaeT MOPTPET, MOTHOE OTBEPCTHE OOBEKTHBA IMO3BOJISET
COKpAaTHUTh BBIACPKKY M M30€XKaTh HANpPsHDKEHHOCTH B MO3€ M JMIEe cHUMaromierocs. Kpome toro, mpu
ChEMKE C MPOJOJKUTENBHON BBIACPKKON BO3MOXKHBI cABUTH (oTorpadupyemoro. Vcnpasienue 3Toro
HEJ0CTaTKa Ha HETaTUBE HEBO3MOXKHO.

Brinepikka npu mopTpeTHON CheMKe HE JoJKHA npeBbimaTh 0,5-1 cek.

CpeMKy MOpPTPETOB ClEAyeT MPOMU3BOJAUTH TOJBKO HA CEHCHOWJIM3UPOBAHHBIX IUTACTUHKAX WU
IJICHKaX HOPMAaJIbHOM KOHTPACTHOCTH M BBICOKOI CBETOUYBCTBUTEIBHOCTU. JIHEM ChEMKY MOXKHO JI€NIaTh
Ha CEHCHOWJIM3MPOBAaHHBIX IUIACTHMHKAX W IUICHKAX C XKEJIThIM CBETO(PUIBTPOM; JJIsI UCKYCCTBEHHOTO
CBETa MOYKHO MPUMEHSTH T€ K€ MaTepHalibl 0e3 CBEeTO(PUIBTPOB.

CbemMKa nensaxemn

I'oBopst 0 doTorpadupoBannu nenzaxxeld, Mbl MO/ CJIOBOM Mei3aX UMEEM B BUAY TaKOW O0OBEKT
CbEMKH, B KOTOPOM IJIABHOE MECTO 3aHMMaeT Ipupoja (Iojs, Jieca, IOpbl, CKajlbl, 03€pa, PEKH).
DrneMeHTaMM Meif3axa MOTYT ObIThb U OTAEIbHBIE CTPOEHHSI U UHIYCTPHAIbHBIE COOPYXKEHHs (MOCTHI,
MayThl AEKTPOJIMHUHN, TAPOXOABI U T. II.), & TAKXKE JIIOAU U )KUBOTHBIE, €CJIM OHU HE 3aHUMAIOT CJIUIIKOM
OO0JIBLIOrO MecTa B Kajipe.

dotorpadupoBanue mnei3axked y QoToaroOHMTENel MOYTH BCErna CBS3aHO CO CTPEMIICHHEM
MOJIyYUTh XYJO’KECTBEHHO BBIPA3UTEIBHBIM CHUMOK, I[IO3TOMY HHM B KakKHMX JpYTMX CIOKETax He
MPUXOAUTCA TaK IMOJHO MCHOJIb30BaTh BCE CPEJCTBA XYAOKECTBEHHOM BBIPA3UTENBHOCTH, KaK IpHU
CbeMKe  meisaxei. Takumm  cpeacTBamMu B NEPBYI0  O4YEpENb  SBJISIOTCA  OCBEILIEHUE,
LBETOUYBCTBUTEIBHOCTh MJIACTUHOK UJIU IJIEHOK M CBETO(QUIBTPHI.

Br16op cBeTOGMIBTPOB TOrO WJIM MHOTO LBETAa W IJIOTHOCTH 3aBHCUT OT 3(deKTa, KOTOPHIH
(G OTOMOOUTENH CTPEMUTCS TTOTYYNUTh HA CHIUMKE.

IIpu creMmke nei3axen cieayeT yUuThIBaTh BO3AYIIHYIO IBIMKY, IOYTH BCEIr/1a IPUCYTCTBYIOILYIO
B IPUPOJC M B TOM WIM MHOH Mepe 3aBOJIAKMBAIONIYIO Jaib. VM3-3a 3TOro namb Ha CHUMKE OOBIYHO
HOJy4yaeTcs CBETNIOHN, kKak Obl 3aTAHYTOH Byanbio. CBETO(GUIBTPHI MO3BOJISAIOT Jy4Ile BBISIBUTH Jallb,
OJIHAKO HE BCErJa 3TO MJET Ha MOoJb3y nena. [IpIMKa COAEHCTBYET Jydlled Iepefade BO3IyLIHOU
NIEPCIIEKTHUBBI, U JINIIATh MEW3aKHBII CHUMOK 3TOr0 XyJ0XKECTBEHHOI'O JIEMEHTA HE CIIELYET, T03TOMY
NP ChEMKE MeH3aKel Henb3s 3710 yHOTPEOJATh CIMILKOM IUIOTHBIMH CBETOPHIBTPaMH, OCOOEHHO
OpaH)XeBbIMU WJIM KpacHbIMHU. Ho B psizie ciryyaeB, HalpuMep NMpH CheMKE FOpHBIX JaHImadToB, Korna
JKEJIaTeIbHO MOJYYHUTh HA CHHUMKE XOpOIIYI0 NpOopabOTKy YJaJE€HHBIX TOp, MPUMEHEHHE IUIOTHBIX
KENThIX, OPAH)KEBBIX U Ja’Ke KPACHBIX CBETO(PUIBTPOB HHOT/IA OBIBAET HEOOXOAUMBIM.

[Ipn cbeMKe CHOKETOB, B KOTOpBIX TIJIABHOE MECTO 3aHMMAET 3€JieHas JIMCTBA PacTeHHM
(ppyxTOBBIE Canbl, JieC), MPEKpacHble PE3yJbTaThl MOKHO IOJYYUTh C IMOMOILBIO JKEITO-3€JIEHBIX
CBETO(QWIBTPOB, YMEHBIIAIONINX YEPHOTY 3€JICHH Ha CHUMKE H JTAIOMINX OTIMYHYIO TPOPabOTKy JeTaneit
B 3€JICHBIX KPOHAX JIEPEBHEB,
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B 3uMHUX meizaxax mpeobiagaeT OCIeNUTeNbHO Oeblii CHEXHBINH MOKpoB. Ha mepBbIil B3rsa
Ka)KeTCsl, UYTO CHET HE MMEET HUKAKUX MOJYyTOHOB MJIM LIBETHBIX OTTEHKOB U MPUMEHEHHUE CBETO(MUILTPOB
Kak OyQTO HE HYXXKHO, HO, BHUMATEIbHO MPUTIIAAEBIINCH K CHETY, MOXHO YBHUIETh, YTO B MECTax
HEPOBHOCTEM U CKJIAJ0K MMEIOTCS OTTEHKH, OCOOCHHO 3aMEeTHbIe IpPU COJHEYHOM ocBeuleHuu. [Ipu
cheMKe 0e3 cBeTO(UIbTpa OHHM, KOHEYHO, MPOMAAYT, MOATOMY, CHUMAas 3UMHHH MEH3aX, jKeIaTelbHO
MPUMEHEHHUE TUIOTHBIX JKENTHIX, a €Ile Jy4lle OpPaHKEBBIX CBETOQMIBTPOB U H30MAHXPOMATHUYECKUX
TUTACTHHOK WM TIJICHOK.

3uUMHHE TNeH3aXKu, KaK W JIETHUE, MOJIY4YaloTCs ropa3fo Jydylle B COJHEYHYIO MOrojy, MpHueM
camoe Xopollee JUisi CbeMKH BpeMsl - paHHHE YTpPEHHHE JIMOO MpeABeUYepHHE Yachl, KOTJAa COJHIIC
HaxOJIUTCSI HEBBICOKO HaJ ropu3oHTOM. Hambosee yaauno 60koBoe ocBeleHue, cosaaroniee 3¢ pexTHbIe
yJTUHEHHBIC TCHH.

B nmeii3axxHOl CcheMKe B OTIMYME OT JAPYTUX BHUAOB CHEMKH HHTEPECHBIE CHHUMKH MOXHO
MOJIy4nTh, (oTtorpadupys MpPOTUB CBETA, HO TaK, YTOOBI MpPSIMbIE COJHEYHBIC Ty4d HE IOMAJaiu B
00BEKTHB, T.€. YTOOBI COJTHIIE OBLIO 3a 00JaKaMH HIIH 3aCJIOHSIIOCh KAKUMHU-JTHOO0 TIpeIMETaMHU.

YMenbIM pacroyiokKeHHeM KaMepbl OTHOCHUTENLHO COJIHIIA M MOAOOPOM CBETO(MUIBTPOB MOMXKHO
JOCTUTHYTh HAa CHUMKE 3aMeuaTelbHBIX CBETOBBIX 3(PdekToB, B ToM uyucie u 3hdexTa TyHHOTO
ocpetieHus. [I[puMeHeHHEeM TUIOTHBIX JKENTHIX M OPAaHKEBBIX CBETOQMIBTPOB MOKHO CO37aTh HA CHUMKE
a3 dexT HagBUTAIOMIECHCS TPO3BI, @ BOCIIOJIB30BABIINCH BETPEHOM MOro10M, 1 3gd ekt Oypu.

CbemMKa ABMXYLUMXCA OO BHEKTOB

OnHUM U3 BaXHBIX YCJIOBUM mpu ¢ororpadupoBaHUM SBISETCS TMOJHAs HEHNOJBH)KHOCTh
1300pake€HUs BO BPEMS CbEMKH (SKCIIOHUPOBAHUE).

Ecnmu  Qororpadupyemblii mpeaMer caM  HEMOABIKEH (IoMa, MaMATHUKM U JIpyrue
HEOJyIICBJIICHHBIE TPEIAMETHI), TO HEMOABIKHO W €ro wu3o0paxeHne. B 3ToM cilydae MOXHO
chotorpadupoBath npeaMeT ¢ 000N BbIOpaHHOW BbLAEpkKOM. Ho Oonbiiell 4acTeio QoTONOOUTEND
¢dororpadupyer moABIKHBIE 00BbEKTH. K HUM OTHOCSTCS HE TOJBKO IBMKYIIMKCS TPAHCIIOPT, JIOIH,
KHUBOTHBIE, HO U Takhe OOBEKThl, B KOTOPBIX MEpeMelLIatoTcs OTAEeNbHbIe JeTanu. PasroBapuBaromue
JFO/TH, TaXKE €CITU OHU CTOSIT Ha MECTE, TAK)KE OTHOCATCS K YHCIY JBHXKYIIUXCS OOBEKTOB, MOCKOIBKY BO
BpEMs Pa3roBopa OHM HIEBEJAT Iy0amMH, )KeCTUKYTUPYIOT. K MOIBMKHBIM OTHOCSTCS U CTOSIIIME HA MECTE
KUBOTHBIE, MITHIIBI, JIEPEBBSI B BETPEHYIO TOTOAY, IUIBIBYIIME 110 HEOY oOsaka, Mops, peku u T. 1. Eciu
BHUMATEJIBHO MPUITISIIETHCS K MPUPOJIE, TO MOXKHO 3aMETUTh, YTO OHA JIMIIb B PEIKUX CIIy4asx ObIBaeT
COBEPIIECHHO HEMOIBUKHOM.

COOTBETCTBEHHO MPOUCXOAMT IMEpeMEelIeHHe M300pakeHusi Ha (OTOIUIACTUHKE WIM IUICHKE U
MIPUTOM TEM OBICTpEe, YeM OBICTpEE ABIKETCS CaM MPEAMET U YeM OOJIbIle MaciITad ero n300pasKeHHs.

Kpome TOro, ckopocth mepememieHust OTJACNbHBIX TOYEK HM300pa)KeHHs NpeaMeTa 3aBHCUT OT
HaTpaBJICHUs IBUKCHUS MPEeIMETa 10 OTHOMICHHUIO K ONTHYECKON ocu o0bekTuBa. [Ipu oqHOM 1 Toi ke
CKOpPOCTH JBIJKEHHs NIpeAMeTa HM300pakeHHE ero Ha IUIaCTUHKE (IUIeHKe) OyJeT mepeMenaTrbes TeM
ObICcTpee, 4eM OOJbIIe YroJy, TOJ KOTOPBIM JBHIKETCS HPEIMET, a 3TO B CBOIO OYepeab OKa3bIBAaeT
BJIMSIHUE Ha BBIIEPIKKY.

[IpuBoaMM KpaTKyr0 TaONWIly BBIACPKKH, COCTABICHHYIO HA OCHOBAaHWU OTHX JIaHHBIX.
Bbiiepkky, ykasaHHble B TaOjulle, OPUEHTHPOBOUHBL: OHM HE MPEAyCMATPUBAIOT HU BO3MOXKHBIX
M3MEHEHHI B CKOPOCTH JBIKEHUS MEPEUYHCICHHBIX B Ta0JIMIE PEAMETOB, HI MAaCIITa00B H300paKeHHUs
MIPEIMETOB.

Tabnuua paccunTana Ha HAYWHAIOMINUX JIOOUTENEH, U €€ el 3aKII0YaeTCsl JIUIIb B TOM, YTOOBI
IpeJocTepedb OT CIMIIKOM TIpyObIX OIIMOOK B ONPEAETICHHUU BBIICPKKU MPU ChEMKE ABMKYIIUXCS
O00BEKTOB.

IIpu chemMke Ha OTKpPBITOM BO3JyXe BBIAEpXKKa J0JDKHA ObITh He Oonee 1/25 cex. Bo Beex
Cllydasix, KOTJa 3TO JOIMYCKalOT CBETOBBIC YCJIOBHS, BBIACPIKKY CIEAYET NPENeiIbHO YMEHBIIUTH. Yem
KOpO4e BBIIEPXKKa, TeM O0JIbIIe TapaHTUH MOIYYUTh PE3KUI CHUMOK.

Ecmm npu cbeMKe HENOIBMKHBIX TPEAMETOB MPOAODKUTEIFHOCTh BBIACPKKH OTpEACIseTCS B
3aBHCUMOCTH OT BCEX OCTAJbHBIX YCJIOBUH CBHEMKHM M, B YAaCTHOCTH, OT AHadparMel, TO NMPHU ChEMKE
JBIKYIIUXCS 00BEKTOB AuadparMy CienyeT yCTaHABIMBATh B 3aBHCUMOCTH OT BBIACPIKKH.

Tak xak cnopt - U3MI00JIEHHBIN CIOKET KaKA0ro (GoTo JOOUTENs], OCTAHOBUMCS HAa 0COOEHHOCTSIX
CHEMKH CIIOPTUBHBIX MOMEHTOB.
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Tabnuma 23
3aBHCUMOCTD BBIICPKKH OT HAIIPaBJICHUS JBUKECHUS, CEK
Hanpasnenue nprxenus

—>

Bun nBmxenus

ITemrexo 161 1/10 1/30 1/50

ViuuHoe ABIKEHHE O0IMM Iu1aHoM | 1/25 1/75 1/100
["opojckoii Tpancopt 1/50 1/150 1/200
CrniopTHBHbBIE MOMEHTBI 1/100 1/300 1/500

OOBIYHO CITOPTHBHBIE UIPHI M COPEBHOBAHUS MPOUCXOJAT Ha OOJBIIMX MPOCTPAHCTBAX, MPUUYEM
9acTo, Harmpumep, rnpu urpe B GyT0OO0II, HENB3s MPEeNBUICTh, HA KAKOM YYaCTKE IMOJISI U B KAKOH MOMEHT
BO3HUKHET UHTEPECHOE MOJIOKEHUE UTPOKOB. [103TOMY 1pH cheMKe CIIOPTHBHBIX MOMEHTOB JIyYILIE BCETO
OTBICKAaTh KaKOe-TMOO OJHO MECTO M OCTaBaThCs Ha HEM JI0 TOTO BPEMEHH, KOT/Ia Ha OJHM3iexariemM
y4JacTKe POU30MIeT HHTEPECHAas: UTPOBasi KOMOMHALIHSL.

Amnmapat 10JKeH OBITh TaK MOJATOTOBJIEH K CheMKE, 4TO ObI B HY)KHBII MOMEHT OCTaBaJIOCh JIUIIb
CITyCTUTb 3aTBOp. [la’ke HaBOJIKY Ha PE3KOCTh Ha TO WJIM MHOE BEIOPAHHOE pac CTOSIHUE HAJI0 MPOU3BECTH
3apaHee, 00ecreyrB JOCTATOUHYIO TIIyOHHY Pe3KOCTH IyTeM AuadparMupoBaHus 00BEKTHBA.

Vnauno BbIOpaHHAs TOYKAa CBEMKH, YMEHHE TIPEIBUACTH BO3MOXKHOE KOMITO3HIIMOHHOE
MOCTPOEHHE CHUMKA, TOUHBINA 10 BPEMEHHU CITYCK 3aTBOPA - BCE ATH 3JIEMEHTHI B 3HAYUTEIHHON CTETICHU
00ecIeunBarOT XOPOIIHE PE3yJIbTAThl ChEMKH.

BaXHBIM 3J1eMEHTOM CIIOPTHBHBIX CHUMKOB SIBIISICTCSI AMHAMUKa. B KakIoM BHUzE criopTa ecTb
Hanbojee AMHAMHWYHBIC MOJOXKeHUs. [lepedncnuTh nX HE MpencTaBiseTCs] BO3MOXHBIM, HOATOMY MBI
JlaeM JIMIIb KPATKUE CBEICHHS O HEKOTOPBIX U3 ATUX MOMEHTOB.

[TpeDKKYM JTydIne BCETO CHUMATh C HIDKHEH TOYKM B MOMEHT, KOTJa CIIOPTCMEH HAaXOAWTCS B
Bo3ayxe. Ilpu cbeMke MPBDKKOB C HIECTOM HauboJsiee TMHAMHYEH MOMEHT, KOT/la CIIOPTCMEH, HaX0AsiCh
HaJl IePEeKIIaInHOMN, OCTaBIISAET HIECT.

Jnst copeBHOBaHU# 1o Oery, KOHbKaM M aBTO-MOTO-BEJIO-CIIOPTY Hanbojee MHTEPECHbl MOMEHTHI
y (uHMIIa, KOTrIa pas3bIrpbiBacTCs camas octpas OoprOa 3a momo cekyHa. Ilpu ¢GyTOOMBHBIX U
XOKKEHHBIX COPEBHOBAHUSIX CaMble MHTEPECHBIC MOMEHTHI Pa3bIIPBHIBAIOTCS y BOPOT. IIpu cocTsizaHuMsX
10 BOJICHOONY HAZ0 HaXOJUTHCS MOOJIKE K CETKE, TaK KaK MMEHHO 3/1eChb BO3HHKAIOT CaMble OCTpBIC
MOMEHTHI OoprObI. Ilpu mpbDKKax B BOAY € BBIIKH Hauboiee 3(pQekTeH MOMEHT, Korja IUIOBell,
OTOPBABIIKCH OT IJIOIIAAKH BBIIIKH, PACIIIIACTHIBACTCS B BO3AYXE, MOIOOHO JIETALIEMY CaMOJIETY.

Taxue BBl BOJHOTO CIIOPTA, KaK rPeOHbIC TOHKU U COPEBHOBAHMUS IO TIABAHHIO, JTyYIllEe BCETO
CHMMaTh OOIIMM IIaHOM C BepxHed Touku. [Ipn copeBHOBaHMAX TUIOBHOB 3()(HEKTHHI TaKKE MOMEHTHI
MIPBDKKOB B BOJY.

OnmHako Bce 3TH PEKOMEHIALMH OTHIONb HE CJIEAyeT MOHMUMATh Kak Hekue mnpaswia. OHH
paccuuTaHbl HAa HAYMHAIOUIMX (OTOIOOUTENEH, elle HE MMEIOUIMX JTOCTATOYHOI'O OMNbITa B MOJOOHBIX
cbheMKax. Beibop MomeHTa cheMkH mpu (hoTorpadMpoBaHUM CIIOPTA MPEICTABIAET HE TEXHHUYECKYIO, a
TBOPYECKYIO 3a7[auy U PyKOBOJCTBOBATHCS KAKMMHU-INOO MPAaBUIAMHU 3/1€Ch, KOHEUHO, HETIb341.

B 3axiodeHue ciegayeT HAaNOMHHTB, YTO Sl ChEMKH ABHXKYIIMXCS OOBEKTOB M OCOOCHHO
CIIOPTUBHBIX MOMEHTOB HEOOXOIUMBI BBICOKOUYBCTBHUTEIbHbIE (DOTOMATEpUATBI, CBETOCHJIbHBIC
OOBEKTHBBI U JOCTATOYHO SPKOE OCBEIIECHHE, IT0 3TOMY MOJO0OHBIE CHEMKH JIyUIlle BCETO MPOU3BOIUTH B
cojHeuyHble THH. [IpH TakuX yCIIOBHSX IMOSBIAETCS BO3MOXXHOCTH AMadparMupoBaTh OOBEKTUB, YTOObI
obecrednTh HEOOXOIUMYIO TTYOHUHY PE3KOCTH.

MaHopamMHaa cbeMKa

Takue O0OBEKTH, KaKk I[IUPOKHE TIUIOIIATM, APXUTEKTypHble aHcamOIu, Mpa3dHECTBa,
MHOTOJIFO/THBIE MUTHHTH, 00IIIME BUIBI OONBIIMX CTPOUTEIBHBIX IJIOMIA0K, 3aBOJ0B, (abpUK U MHOTHE
Ipyrue, TPYIHO TepedaTb Ha OJHOM CHHUMKe. I[Ipu cheMKe HIMPOKOYTOIbHBIMH OOBEKTHBAMHU
M300paKeHUE TIONYyYaeTCs] CIUIIKOM MEJKHM, a TPU CHhEMKE IPYTUMU OOBEKTUBAMH OOBEKT HE
BMeIIaeTcss B OJMWH Kaap. B Takux chmydasx mOpuMeHsieTCs MOcienoBaTeNbHas CheMKa OOBeKTa Ha
HECKOJIBKUX OTACJIbHBIX KaJapaxX, KOTOPHIE 32 TEM COCAUHSIOTCS B OJJHY OOIIYIO TAaHOpaMYy.
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TexHuka maHOpaMHOI CbEMKH COCTOUT B TOM, YTO ()OTO anmnapar, yKperjeHHbIH Ha IITaTUBE, AJIs
KaXJIOT0 TOCJEIYIONIer0o CHUMKAa IOBOPAuMBAETCsS Ha IITATUBHOM BUHTE HAa HEKOTOpBIM yrom. Jlis
MOJTOOHBIX CHEMOK CYIIECTBYIOT TaK)Ke CHelMaIbHbIe TaHOPAMHbIE IITATUBHBIC TOJIOBKHU C JICJICHUSIMH Ha
mumb6e. [Ipu mocTaTouHOM HaBBIKE TAHOPAMHYIO CHEMKY MOYKHO MPOU3BOIUTH U C pyK (0€3 mTaTuBa).

Ha nepBblit B354 maHOpaMHasi ChbeMKa OOBIYHOM KaMepol He MPEeACTaBIsIeT HUYETO CI0XKHOTO,
OJIHAKO, 3TO He TakK. UToObI MOMyYUTh XOpOoUIyIo (oTomaHopaMy, HaJ0 OTJIMYHO BIAAETh (POTOTEXHUKOM
Y BBIMOJHUTH Psii 00s3aTEeNbHBIX YycloBH. OnTudeckas och OOBEKTHBA ¢oToammapara JO0JDKHA BCE
BpeMsi ([UIsl BCEX CHUMKOB) HAaXOJUTHCS B TOPU3OHTAIBHOM IJIOCKOCTH Ha OJMHAKOBOM YPOBHE HaJ
3eMJIeil. YTojl MOBOpOTa ammapaTra JOJDKEH ObITh pacCYMTaH TaK, YTO Obl PSJAOM CTOSIIUE CHUMKHU
nepexpbIBain Apyr Apyra. Ha pylieHue 3Tux ycioBuil NpUBOJUT K TOMY, YTO KOHTYPbI M300paKeHUs
CKJICMBAaEMBIX CHUMKOB HE COBIAJAIOT JIH00 MaHOpaMa MOoIy4yaeTcs He MPsIMOH, a CTYNeHYaTOH.

Baxxno Ttaxke, yToOBI BCE KaApbl, U3 KOTOPBIX COCTaBJISETCS MaHOpama, ObUIM COBEPIIEHHO
OJIMHAKOBBI I10, TOHAJIBHOCTH M KOHTpacTy. Jlaxke camoe HEOOJBIIOE PACXOXKACHHUE B TOHAX PSAOM
CTOAIUX CHUMKOB OpocaeTcs B IJla3a U CHJIBHO CHIYKAeT KaueCTBO MAHOPAaMBbl, IOATOMY BCE CHUMKH
JOJDKHBI OBITH CHETaHbl MOJPSAJ, T.€. 32 KOPOTKUH OTPE30K BPEMEHHM M 00s3aTeNbHO C OJMHAKOBOU
BBIICPKKOM, TPU OHOM U TOM K€ OTBEPCTUH AUadparmbl, Ha OAHOM U TOM K€ HEraTUBHOM MaTepuase.

CoBepIIeHHO OJUHAKOBBIMM JJIs1 BCEX KaJpPOB JOJDKHBI OBITh M YCJIOBUS OOpaOOTKH IUICHKH, U
YCIIOBUS I€YATH OTJENbHBIX KaJIpOB, U 00pabOTKa OTAENbHBIX OTIIEYaTKOB.

[Ipy maHOpaMHOM ChEMKE BCErJa UMEET MECTO HEKOTOPOE UCKPUBIICHUE TOPU30OHTAIbHBIX JIMHUM,
PaCIOJIOKEHHBIX HIXKE IJIOCKOCTH, B KOTOPOW HAaXOAWUTCS OMNTHYECKas OCh OOBEKTHBA. SIBIEHHE 3TO
OOBSICHACTCS TEM, YTO OTJENIbHbIE CHUMKHU IPOU3BOJATCS MO Pa3HBIMU yIiaamMu K GpoHTYy oObekTa. Tak,
Harmpumep, eciu Gororpapupyercsi pacKUHyBILIeecs BIIUPH 3[JaHie, TO CHUMKH JIEBOTO M MPABOT0 KphLia
3naHusi OyAyT CHATHI MOJI MEHBIIUM YTJIOM, Y€M IICHTpPAIbHASI €r0 4acTh. JTU OOKOBBIC YACTH 3JaHUS
OynyT, TakuM 00pa3oM, IepeaaHbl B IEPCTIICKTHUBE, B TO BPEMs KaK OCTajbHasl 4acTh OyJeT CHATA B J100 U
3/1aHUE TIOJIYYUTCS Ha CHUMKE HE TPSIMBIM, a Kak Obl U30THYThIM JIyToi. Ilpu cheMKke ¢ 0 HOW TOYKHU
IyTeM TIOBOPOTA araparta sBJICHUE 3TO HEM30ekKHOe, HO 4eM OoJblne yroja n3o0paxeHus oObEKTHBA,
TEM CWJIbHEE BBIABIETCA OSTOT HEJOCTATOK Ha IaHopame. BcerencTtBue 3TOro IMIMPOKOYTOJIBHBIE
OOBEKTUBBI MPUMEHATh NpPU MAHOPAMHOM cheMKe He cienyeT. [lomycTuma cbheMKa HOPMAaJbHBIMH
00BEKTHBAMH, HO JIyUIIIHE PE3yJIbTaThl B 3TOM CMBICIIE TAIOT ATMHHOPOKYCHBIE 00beKTUBBI. Kpome Toro,
MajieHue SIPKOCTU M300pa)keHHsl Ha KpasiX CHUMKOB Y IIUPOKOYTOJIbHBIX OOBEKTHBOB TAK)KE BBIPAKEHO
CWIbHEE, 4YeM Yy Jpyrux. BciencrtBue 3TOro Inpu COBMELIEHUH OTAEIBHBIX CHUMKOB ITAHOPAMBI
IJIOTHOCTU M300payK€HUI Ha CThIKAX MOIYYaloTCsl pPa3HbIMU, OTYETO KaYeCTBO NMaHOPaMbl CHUMKA CHIIBHO
MIPOUTPHIBAET.

[laHopaMHasi cbeMKa 3HAUUTEIBHO YIPOLIAETCS, a KadecTBO CHHUMKOB TIOBBIIIAETCA C
MPUMEHEHHUEM CIEIIUATBHBIX TAHOPAMHBIX (POTOKaMep, ONMUCaHNe KOTOPBIX ObLIO puBeneHo B riase 11

[Tanopamuas kamepa "®T-2" nzbapmsieT GoTOTOOUTENS OT BHIMOTHEHUS MHOTHX TTEPEYHCICHHBIX
BbIIIE YCJIOBUW. EAMHCTBEHHBIM YCIIOBUEM SBIISIETCS CTpOrasi rOpU30HTalbHAas YCTAaHOBKA KaMephl,
JKEJlaTeIbHO C TIOMOIIbIO YPOBHs. BbIMONHEHHE NPOYMX YCIOBHM aBTOMAaTHYECKH OOecreyrBaeTCs
KOHCTPYKLHUEH KaMePBI.

[IpuBeneHHBIN TAHOPAaMHBIH CHUMOK (CM. NIPWIOXKEHHWE), CIeJaHHBIM ammapatom "®OT-2",
HarJSTHO WILTIOCTpUpPYET paboTy ammapara. UToOBI MOMYyYHTh TaKHME CHUMKH C TOMOIIBIO OOBIYHOM
KaMephbl, TOHAI00UI0Ch OBl 3aCHATH IS Ka)KJO0TO U3 HUX HE MEHEe YEThIPEX KaJpOB.

CtepeoctbemMKka

Haiue 3peHne no3BosisieT He TOJBKO BUJETh MIPEIMETHI, HO OIIYIIATh UX 00BEM U PacIOIOKEHHUE B
MIPOCTPAHCTBE, T.€. IYyBCTBOBATH MPOCTPAHCTBEHHYIO IIyOUHY. DTUM MBI 00513aHBI TOMY, YTO HaOIIOHaeM
MHUp JABYMS TJIa3aMHU, KaKIbIH U3 KOTOPHIX BUAUT MPEIMETHI MOJ YIJIOM 3pEHMs, OT JMYHBIM OT yrIja
3peHHs ApyTroro riasa.

OOb1unbIe (hoTOrpadmueckue CHUMKHM HE BBI3BIBAIOT MOJ0OHBIX olyleHuid. PaccmarpuBas Takue
CHHMKH, MBI HE OUIyIIaeM HU OOBEMHOCTH TPEJAMETOB, HU BO3IYUIHON TTyOWMHBI MPOCTPAHCTBA, KaK B
HaType. OOBACHSAETCS 3TO Te€M, UTO 0ObIUHbIE (DOTOCHUMKH CIEJIaHbl OTHUM OOBEKTUBOM C OJHOM TOUKH.
Ho ecnu caenaTh CHUMOK HE OHHM, a cpa3y ABYMs OAMHAKOBBIMH, PSIIOM CTOSIIMMH (poToanmmapaTamu
U paccMaTpUBaTh €ro Tak, 4YTOObI MpaBbli I1a3 BUAET TOJIBKO CHUMOK, CAETaHHbIM MpaBbIM anmapaTroMm, a
JIEBBIN - JIEBBIM, TO U300pa’KeHUSI 000MX CHUMKOB COJIBIOTCSI M Mbl YBUAMM OJHO IPH 3TOM HAaCTOJIBKO
o0beMHOE Hu300pakeHHe c@oTorpaupoBaHHBIX MNPEIMETOB U  HACTOJIBKO CHJIBHO — OLIYTUM
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MIPOCTPAHCTBEHHYIO ITyOHHY, CJIOBHO CaMU HaXxOJUMCSl HA MECTE ChEMKU U CMOTPUM Ha JKUBYIO HaTypy.
Takue CHUMKU Ha3bIBAIOTCS] CTEPEOCKONMNYECKUMU (CM. IPUIIOKEHUE).

Jisi  CTepeoCKONMUYEeCKOW ChEMKHM TPUMEHSIOTCA — CIeUUalbHble cTepeodoToanmaparsl,
YCTPOWCTBO W MIPHUHITUI ACHUCTBUS KOTOPHIX ObLTH OnrcaHbl B Tase I1.

TexHHKa CbEMKH C MOMOIIBIO CTEPEOKaMep B OCHOBHOM HHMYEM HE OTJIMYAETCS OT OOBIYHOM.
Baxxno numib, yToObl 0OBEKTHBBI KaMephl OBLIM PACIIONIOKEHBI B OJHOM TOPU30HTAIBHOM IJIOCKOCTH.
CpeMKy J1ydllie BCEro BECTH C YPOBHS IJ1a3.

Ecnn ¢ momyueHHOro crepeoHeratuBa cenaTh KOHTAKTHBIM OTIEYAaTOK, TO CHUMKH B TaKOH
crepeomnape OyIyT pac TOJOXKEHbI HENpaBWIbHO. [l paccMaTpuBaHMs 3TUX CHUMKOB B CTEPEOCKOI
OTIIEYaTKU CTEPEOHETaTHBa CIIEAYET MOMEHSITh MECTaMHU, T.€. MpPaBbId OTIEYATOK MOMECTHUTH CJIEBa, a
JeBBI - cripaBa, 100 MPOU3BOAUTH MEYaTh C TOMOLIBIO CTICUATLHON KOMMMPOBAIBHOI paMKH, MO3BOJISIO
11eil mepemeniaTth HeraTuB, T.€. BECTH MEPEKPECTHYIO MeYaTh.

OnHako Ui CTEPEOChEMKU HE 00s3aTeIbHO MMETh CTEPEOCKONMHMYECKYI0 Kamepy. B mponaxe
UMEIOTCS  CIIeMajbHble CTEPEOHACAIKU, KOTOpBIE TO3BOJSIOT IMPOU3BOJIUTH CTEPEOCKOMUYECKYIO
¢dorockeMKy OOBIKHOBEHHBIM ammaparoM "3opkuii". IlomoOHast >ke Hacaaka BBITYCKaeTCs W JJs
(doTtoanmapara "Kues" (cM. mpuiioxeHue).

[Tpubop cocTouT U3 IBYX NMpU3M 0COO0H (POPMBI, CMOHTUPOBAHHBIX B OOIIEM KOpITyce Tak, 4TO
LEHTPbl MX pacIoOJIOKEHbl Ha paccTossHUM 65 MM napyr ot apyra. Jlyun cBera, uaymmume OT
¢dororpadupyemoro npeamera, MomnagaOT B MPU3MBI U, MPETEPIIEB IBAXKIBl B KXKAOH U3 HUX MOJIHOE
BHYTpPEHHEE OTpa)K€HUE, HAIpaBIAIOTCS B OOBEKTUB, a 3a TeM Ha IUIEHKY, Ha KOTOpPOH CTpOST
OJTHOBPEMEHHO JIBa PAJIOM PACIOI0KEHHBIX N300paskeHHsI, COCTABISIONINX CTepeonapy CHUMKOB. Jlyuwn,
MPOXOJIAIINE Uepe3 MpaBylo NpU3My, MajaloT Ha JIEBYIO MOJOBHUHY KaJpa, a yepe3 JIEBYIO MPU3MY - Ha
IIpaByIo0 TOJOBHMHY KaJpa, BCJIEIACTBHE YEro CTEPEOCKONMYECKas Iapa CHUMKOB pacrojaraercs B Kajape
Tak, YTO WX NpPHU T[e4YaTH HE NPUXOIUTCS mepeMemarb. JOCTaTouHO yBEIMYUTh HETraTuB [0
orpeieneHHoro (Gopma Ta, 4ToObl MONYYUTh TOTOBBIM CTEPEOCKONUYECKH CHUMOK. Pa3mepsl Kakaoro
CHUMKa ctepeonapsl - 16x23 mMm. OT meyaTok ¢ HeraTuBa jaenaercsa Ha ¢orodymare popmara 9x12 cm ¢
yBEJIMYEHUEM MPHOIM3UTENbHO B 3,5 pasza. [leyaTs MOXKHO MPOU3BOAUTH ¢ IOMOIIBI0 MajIo(OpMaTHOTO
¢dbotoyBenuuutend. s moayyeHus OTIEYaTKOB B yKa3aH HOM (hopMare K CTepeoHacajKe IMpuiaraercs
cHenuaibHas KaJpupyrolas pamMmka.

Crepeosd ekt pocturaercs paccMaTpUBAaHMEM TOTOBBIX CHHMKOB B CTEPEOCKOI, TaKke
npujiaraeMblii K crepeoHacagke. OH COCTOMT U3 JIBYX YBEJIWYHUTEIBHBIX JHMH3 (OKYJISIPOB) U PAMKH C
nazaMM ISl YCTaHOBKU cTepeocHMMKa. CrenuasbHOE YCTPONCTBO IMO3BOJSET H3MEHSTH PACCTOSHUE
MEX]ly OKYJISIpaMH M CHUMKOM M TPOU3BOAMTH (POKYCHPOBKY IO Tia3am. braromapsi yBenuuuTenbHBIM
JMH3aM U300pakeHHe MOJTy4aeTcsl He TOIbKO CTEPEOCKONUYHBIM, HO U YBEJTUUECHHBIM.

Kpowme Toro, k crepeonacaake i annapara "30pKuil" npuiaraercsi CrielMaabHbli BUIOMCKATEND
C COOTBETCTBEHHO OTPAaHMYEHHBIM IIOJIEM 3pEHMS, a K CcTepeoHacajake s anmapata "Kues"
OTrpaHMYUTENbHAS pPaMKa, Ha/leBaeMasl Ha IIEPEHIO0 JIMH3Y BUIOMCKATEIS.

Jlis mprMeHeHHsI CTEPEOHACAIKU €€ CKPEIUISIOT ¢ (POTO anmapaTom.

doToCheMKa C OMOIIBIO CTEPEOHACAIKUA B OCHOBHOM HM Y€M HE OTIMYACTCA OT OOBIYHOU, HO
amnmapaT HaJo Jep)KaTh ropuzoHTanbHO. DoTorpadupoBaTh ciaemayer ¢ paccTosHHS HE MeHee 1,5 M, a
BBIICP)KKY yBENUUUTH B 1,5-2 pas3a mo cpaBHeHHUIO ¢ OObIYHOH. IIpm HOpManmbHOM 3apsiie Ha OJHOU
IJICHKE MOYKHO ceaTh noapsa 36 cTepeOCHUMKOB.

dPoTorpacmyeckas penpoaykums

dotorpapuueckoil penpoayKIMeld Ha3blBae€TCs BOCHpPOM3BeACHUE (oTorpadhuyeckuM IMyTeM
IJIOCKUX M300pakKeHU: KapTUH, MJIAKaTOB, PUCYHKOB, pyKOIMCEH, yepTexei, HOTO CHUMKOB, TEKCTOB U3
KHHUT U T.II.

Bce i n300paskeHus Ha3bIBAIOTCS OpUTHHATIAMH. Pa3 TMYHBIE IO CBOEMY XapaKTepy OpUTHHAIIBI
TpeOYyIOT MpHME HEHHUS Pa3IUYHBIX TEXHUYECKUX CPEACTB pENnpoayLupoBaHus. MOXXHO pa3douTh
OpPUTMHAJIBI HA TPYMIIBI IO OCHOBHBIM MPU3HAKAM UX BBIITOJIHEHUS.

Ilo npu3HakaM LBETHOCTH BCE OPUTHMHAJBI MOAPA3JEISIIOTCS Ha JBE I'PYNIbI: OAHOLBETHBIE W
Kkpacounble. K mepBoii oTHOcsTCS (oTorpaduuecKkue CHUMKH, PUCYHKH, HCIIOJHEHHBIE MEPOM WU
KapaHJalloM, YepTEXH, NIEYaTHbIN TEKCT, IUCbMA, TPaBIOPBI U T. II., KO BTOPOH - KAPTUHBI MACIIHbIE U
aKkBapesbHbIE, KPACOUHBIE IJIAKATHI, STUKETKU U APYTHE [IBETHbIE U300paXKEeHHUSI.

Kpowme Toro, Bce opuruHaibl pa3IeistoTcs Ha IB€ TPYIIbI 10 XapaKTepy WX MCIIOIHEHHUS.
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TaK, OpHUIUHAJIbI OBIBArOT umpuxoevle, T.C. B BHIAC UYCTKHUX JINHAN pa3quH01>'1 TOJIITUHBI,
BBITIOJIHEHHBIE TYIIBIO, TIEPOM WIN peiicdenepom, depTexu, MeYaTHblii TeKCT u T.1. Jpyras rpymma
OGT:G,HI/IHSIQT TaK HAa3bIBACMBIC MOHOEble NI NOJIYNOHO8ble OPUTUHAJIBI, B KOTOPLIX HAPAAY C UCPHBIMU U
OCJIBIMA TOHAMU UMEIOTCS U TIPOMEXYTOUHBIC TOHA YepHO-0emoil mKais! (ceprie ToHa). Croga OTHOCATCS
¢dororpaduueckue CHUMKHA C HATypbl (MM HMX pPENpOAYKLMH), PUCYHKHM KapaHIAIlOM, LBETHHIC
n300pakeHus (WM UX PETPOAYKITUH) | T. TI.

BaxHyio ponb B TONYYeHHH OTJIMYHBIX PENPOAYKUMH WIrpaeT MpaBUIbHBIA  BBIOOD
dboromatepuanoB. B Tabmumax 24 u 25 yka3zaHO Ha3HA4YCHHE PEMPOAYKIIMOHHBIX (POTOMATEPHAJIOB,
MO3BOJISIONIEE OA00paTh HanboIee MOAXOALINA MaTeprall MPUMEHUTENBHO K pa3IMYHbIM OpUTHHATIAM.

Taonuma 24
Hasnauenue penpoyKIMOHHbIX (DOTOMIIACTHHOK
Tun 1 HamMEeHOBaHHUE MIACTHHOK \Ha3HaquHe
I. IIITpuxoBbIe
HecencubunuzupoBaHHbie Penponyxkiust 4epHO-0€NbIX IITPUXOBBIX OPUTHHATIOB

(uepTekel, MIaHOB, IEYaTHOI'O TEKCTAa, PUCYHKOB YEPHOM
TYIIBIO U T. I1.)

N3ooproxpomarnyeckue ("HM300pTo") |PenpomyKius BETHBIX HITPUXOBBIX OPUTHHAIIOB (CHHEK
YyepTekel, pUCYHKOB LIBETHOW TYLIbIO MJIM HA IIBETHOM (hoHE):
00513aTeIbHO MPUMEHEHHE KENTHIX CBETO(OUIBTPOB

[Tanxpomaruueckue ("[lanxpom") Penpomykius MHOTOLBETHBIX IITPUXOBBIX OPUTMHAIOB
(makaToB, reorpaMuecKux KapT, JuarpaMm U JIpyrux
OPUTHHAJIOB CO CIUIOIIHOM 3aMuBKOi) Penpomykius
OPUTMHAJIOB, COAEP/KAINX OJTHOBPEMEHHO JKEIIThIE, OPAaHKEBBIE
U KpacHbIE 1IBeTa; 00513aTeIbHO MPUMEHEHHE KEThIX WIN
OpaHXEBBIX CBETO(OUIBTPOB

II. TTonyTOHOBBIE

HecencnbunmsupoBaHHbIe Penpoaykiust 4epHO-0€IBIX MOy TOHOBBIX OPUTHHAIOB
(poTOCHMMKOB, KapaHJAIIHBIX PUCYHKOB, PUCYHKOB YEPHOM
TYHIBIO C PA3MBIBKOM U T. T1.)

N3ooproxpomarnyeckue ("HM3o00pTo") |PenpoayKius HBETHBIX [TOJyTOHOBBIX OPUTMHAJIOB (KapTHH,
UCITIOJIHEHHBIX aKBAPEJIbHBIMU KPACKAMH, M1ACTEIIbIO, IIBETHOM
TYIIBIO C Pa3MBIBKOM Ha OE€JIOM WM IIBETHOM (hOHE);
00s13aTeIbHO MPUMEHEHHE JKEITHIX CBETOOUIBTPOB

[Nanxpomatuueckue ("I[lanxpom") Penpoaykiys MHOrOLIBETHBIX IIOJyTOHOBBIX OPUTMHAJIOB
(KapTHH MaCJISTHOM KPACcKOM | T. 11.), COAEPKAIINX
OJIHOBPEMEHHO JKEJTHIE, OPAHIKEBBIE U KPACHBIE LIBETA;
00513aTeJIbHO TPUMEHEHHE XKEIThIX WA OPAHKEBBIX
CBETO(UIBTPOB

JIns OJHOIBETHBIX OPUTHMHAJIOB BHIOOP HETAaTHBHOTO MaTepuana MPOM3BOAMUTCS TOJBKO II0
MpHU3HAKaM KOHTPACTHOCTH €TO0.

JInsi TOHOBBIX OPHUTHHANOB (Hampumep, (OTOCHHMKOB) CJIEAYET IOJIb30BAaThCS MOTYTOHOBBIMHU
PENPOTYKIIMOHHBIMU (pOTOMATEpUATAMHU.

[lpu  penmpoayuupoBaHMM  IBETHBIX  OPUTHMHAJIOB  CIEIyeT  NPHUMEHSITH  TOJBKO
[[BETOYYBCTBUTEIFHBIC HETATHBHBIE MAaTEPHAIIbl U COOTBETCTBYIONINE CBETOPHUIBTPHL. TO K€ OTHOCUTCS U
K PEenpolyIMPOBAHUIO KOIUI YepTEeKeH, BHIMOTHEHHBIX HAa CHHBKAX.

Ycnex penpoayuuMpoBaHHs 3aBUCHT OT BBIMIOJIHEHUS psa YCIOBHNA: COOJIOACHUS CTPOTOM
MapajuleIbHOCTH TUIOCKOCTEH OpWTMHAjla W IUTACTHMHKM (WJIM IUICHKH), PaBHO MEPHOTO OCBELICHUS
PEenpoIyIPYEMOro OpWUTHHANA, TOYHOH HABOAKM HA PE3KOCTh, MOAOOpa HETaTHBHOTO MaTepHaa,
oTpezeNieHus BBIIEPKKH, BEIOOpa cBeTOGMIbTpa, moadopa hoToOymaru.

Jnist penpoaypoBanus (oTOKaMepa JI0JDKHA OBITh YCTAHOBJIEHA HETIOJIBUKHO M yCTOHYNBO.

Ha xauecTBO penpoJyKUMH BIUSIOT COCTOSHUE, (hopMaT U KOHCTPYKIHMS (POTOKaMEphl, a TaKkKe

CHocoObl MeyaTu (KOHTAKTHBIM MM MPOEKIMOHHBIN), OMUMCAaHUE KOTOPBIX MPUBEIEHO Jayblle (CM. IJI.
VID).
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Taobmuma 25
HasHauenune GoTOTEeXHUIECKUX TICHOK

HaumenoBanue
Haznauenue
(b OTOIIICHOK

OT-10 Jl1st penpoaypOBaHus YepHO-0eIbIX
IOJIyTOHOBBIX OPUT'MHAJIOB

OT-20 Jl1st penpoaypOBaHus YepHO-0eIbIX
IIOJIYTOHOBBIX M IITPUXOBBIX OPUTHHAJIOB

OT-30 Jist penpoaypOBaHusl YePHO-0eIbIX
LITPUXOBBIX OPUTMHAJIOB

OT-11 st penpoayipoBaHus LIBETHBIX

II0JIyTOHOBBIX OPUTMHAJIOB, HE
COJIepKalIX KPaCHBIX IIBETOB

OT-21 Jlnst penipoayiupOBaHus LIBETHBIX
MOJIyTOHOBBIX M IITPUXOBBIX OPUTHHAJIOB,
HE COJIepKalINX KPacHBIX LIBETOB

OT-31 st penpoayipoBaHus LIBETHBIX
LITPUXOBBIX OPUTMHAJIOB, HE COJIEPKALIUX
KpacHBIX I[BETOB

OT-12 Jlist perponyiupoBaHusl MHOTOLIBETHBIX
IIOJIyTOHOBBIX OPUTHHAJIOB C IIPABUIIBHOM
LBETONEPENAYEN

OT-22 Jns penponyuupoBaHust MHOTOLIBETHBIX

MIOJIyTOHOBBIX M IITPUXOBBIX OPUTHHAJIOB
C IIPAaBWJIBHOM IIBETOIIEpEIaue

OT-32 Jlnst penponyinpoBaHusl MHOTOLIBETHBIX
LITPUXOBBIX OPUTHMHAJIOB C NPaBUIbHON
BETONEpeaaYen

[IperMy1IecTBO KOHTAKTHOTO CIoco0a MmeuaTH COCTOMT B COXPAHEHUHM TOM CTENEHU PE3KOCTH,
Kakas UMeeTcsl Ha HeraTtuBe. [[poeKIMOHHBIN cIToco0 MmevaTy Bceraa MPUBOJIUT K TOW WM MHOM MOTepe
PE3KOCTH, HO, C APYroil CTOPOHBI, MO3BOJSET HM3MEHATh MacumTad H300pakeHUs, B TO BpeMs Kak
KOHTaKTHBII CIIOCO0 TaKOW BO3MOYKHOCTH HE TAET.

Br160op Toro mim HHOrO crnocoba 3aBUCUT OT MHOTHX YCIIOBHM, U, MIPEXkKAE BCETO OT TEXHUUECKUX
TpeOOBaHUH, MPEIBSIBIAEMBIX K PEIPOTYKIHUH.

PenpoaynupoBate MOXXHO pa3nuuHbIMU (poTokamepamu. OCHOBHOE TpeOOBaHME K ammapary,
MPUTOIHOMY ISl PENPONYLMPOBAHUS, - HAJUYHUE JBOMHOIO PAaCTSKEHHUS, YTO MO3BOJSET NPUOIHU3UTH
KaMepy K OpUTMHAlIy M TMOJXYy4YMTh M300pakeHHe B OONbLIOM MacuiTade, BIUIOTH /0 HaTypajlbHOU
BEJIMYMHBI.

HaBonky Ha pe3KoCTh NMpH PernpoAyKLHUOHHBIX padoTax JIydllle BCEro NPOU3BOIUTH 10 MaTOBOMY
CTEKJIy, MOATOMY Ul PENpOLYyKIMOHHBIX paboT Oojiee BCEro MPHUTOAHBI IJIACTUHOYHBIE KaMEphl C
MaTOBBIM CTEKJIOM.

Jnist TFoOUTENbCKOM MPaKTHKH BIOJIHE JOCTATOYHO MMETh Kamepy ¢opmata 9x12 u maxe 6,5x9
cm. Kamepoii ¢popmara 13x18 cM penpoayupoBats Jiydie, HO paboTa Ha IUIACTUHKAX Takoro ¢gopmara
00XOAUTCSl 3HAUMTENBHO Aopoxke. Kamepbl Takoro m Oonpmiero gopmara MOXXHO PEKOMEHIOBATH JIJIS
TOYHBIX pabOT U JIMIIb B CIIydasX MPUMEHEHUs] KOHTAKTHOTO crioco0a mevyaTH, Tak Kak JUls YBEJIUYeHHUs C
HETaTUBOB TaKOTO 00JbIIOro (hopMaTa TPeOYIOTCS TPOMO3AKHIE U IOPOTHE YBEIHYUTEIHHBIC YCTAHOBKH.

Konctpykuus poTokamepsl cyliecTBEHHOM posin He urpaet. Kamepa MoxeT ObITh IPOCTOM, B HEH
HeoOsA3aTeNbHO HaJIMune BUAOUCKATENs U 3aTBopa. 1loaToOMy mpuUroHbl cTalliOHAapHbIE, TaBUILOHHbIE
KaMephl.

MOXHO WCIONB30BaTh Ui PENpOAYLHPOBAHUS M CKJIAQIHBIC JIIOOMTEIHCKHE KaMephl THUIIa
"®dotokop-1".

Manonpuroassl Ajas penpoayKUHOHHBIX paOdOT IVIEHOYHbIE KaMepbl (71 KaTyIIeYHbIX IJIEHOK),
TaK KaK OHM, KaK [PaBWJIO, HE UMEIOT IBOMHOIO PACTSIYKEHUS MEXa U MaTOBOI'O CTEKJIa U HE JIOIYCKaloT
BHU3yaJIbHOW HaBOJKH HA pe3 KOCTb.
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OrpoMHYIO pOJIb MTpaeT KadyecTBO OOBEKTHMBA KaMmepbl. sl pempoIyKIMiA HPUTOMHBI TOJBKO
BBICOKOKaUYECTBEHHbIE OOBEKTUBBI, 00ECIEUNBAIOIINE BBICOKYIO PE3KOCTh M '€OMETPUUYECKYIO TOUHOCTh
nzobpaxkenus. Cperocmsia OOBEKTHBA HE HUrpaeT OONBIION pOJM, OJHAKO BBICOKAs CBETOCHIIA
3HAYUTENIbHO 00JIeryaeT HaBOJKY Ha PE3KOCTb.

PenpoaynupoBanue BKIIOYaeT B ce0sl CIeIyIOIUE ONepallii: YKPEIJICHUE OPUTrHHala, yCTaHOBKY
(oToKamepsl, OCBEIIEHNE OPUTHHAJIA, HABOJKY Ha PE3KOCTh, TUapparMUpOBaHUE U HIKCIIOHUPOBAHHUE.

[Ipexne yeM NPUCTYNUTH K PENPOAYLUPOBAHUIO, HAJ0 NOATOTOBUTH OPUTHHAI, T.€. IPUAATH EMY
COBEPILEHHO IUIOCKYI0 (GOpMY, Pa3riIaIuTh BMATHHBI U CKIaAKu. Eciin opurnHai ObL1 CBEpHYT B TPYOKY,
€r0 HaJI0 CBEPHYTh B 00pPAaTHYIO CTOPOHY, a 3aTEM paclpaBUTh. B OTIENbHBIX CIyyasX OpUTrHHAI MOJIE3HO
HaKJIEUTh Ha IJIOTHYIO0 Oymary. [Ipu penpoaynupoBaHuy yepTexei Ha KajabKe HaJl0 MOAJIOKHUTh MOl HUX
aucT Oenoit Oymarm.

OpuruHan Jrydiie BCero yKperisiTh Ha INIOCKOM JIEPEBSIHHOM IIUTE, HAa YEPTEXKHOM JOCKE WM Ha
creHe. Ecnu opurnHan MMeeT CKIOHHOCTh CBEPTBHIBATHCS M IUIOXO TMOJJIAETCS PACHPSMIICHHIO, €ro
NPWKUMAIOT K IMUTY 3€pPKaJIbHBIM CTEK JIOM, COBEPIIEHHO YHUCTBIM M 0€3 M3bsSHOB (L[apalMH, CBUIIEH,
epOuH | 1p.).

Bo Bcex ciydasx Hano qoOMBaThbCs, YTOOBI OPUIMHAI HAXOAMJICS B OJHOM INIOCKOCTH U HE UMEI
BBIITYKJIOCTEM.

Jl1sl cOXpaHEHUs] TEOMETPUUECKOM TOYHOCTH PENPOLYKIHH BaKHO, YTOOBI MJIOCKOCTH OpPUIMHAJA
U MaTOBOTO CTEKJa Kamephl ObLTM CTPOro MapayjieNbHbl Mexay coOoil. OnThueckas ochb 0OBEKTHBA
JI0JKHA OBITh EPIEHIMKYJIIPHA K IVIOCKOCTSM OpUTMHAla U MaTOBOI'O CTEKIIA.

Pe3kocTh M300pakeHHsl - TJIaBHEWIIEE YCIOBUE MOJIYUYCHHMS XOPOILICH pPErnpoayKLUUH, MOITOMY
HaBOJIKY Ha PE3KOCTh HAJ0 MIPOU3BECTH TIIATEIBHO U TOYHO C OMOILBIO JIYIIBL.

[Ipu penpoaylMpOBaHUM TOHOBBIX OPUTHHAJIOB, HE MMEIOUIMX SPKO BBIPAKEHHBIX JIMHUH,
HaBOJIKa Ha PEe3KOCThb 3aTpyjHseTcd. B Takux ciydasx cieayeT HadepTHTh TYLIbKO Ha JHUCTe Oymaru
KaKylo-1100 4eTkyto (urypy (Hampumep, KpecT) W, MPHIOKUB JHCTOK K OPUTHMHAIy, MPOU3BECTH Ha
BOJIKY TI0 3TOH (urype.

HaBosky, kak npaBuiio, Halo MPOU3BOAUTE MPH ITOJIHOM OTBEPCTHU OOBEKTHBA.

bBosnblioe 3HaueHWe NMpu HAaBOJAKE HA PE3KOCTh MMEET CTENEHb 3€pPHUCTOCTH MATOBOIO CTEKJIA.
Yem rpyOee 3epHO, TeM TpyJHEe NPOU3ZBECTH TOYHYIO HABOAKY, MOSTOMY CIEAYET TIOJIb30BAThC
MEJIKOMaTUPOBAHHBIMU cTeKJIaMU. Eciim cMa3aTh NOBEPXHOCTh MAaTOBOIO CTEK/IAa Ba3eJIMHOM, OHO

CTAHOBHUTCA npospaque, HaBOJKa O6JICF‘-IaCTCSI U MOXCT 6LITI> HpOI[CJIaHa 3HAYUTCIBHO nque " TOYHEC.
Oxrip
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Puc. 57. OcBemenne opurnHaia Ipu OAHOM OKHE (CJI€Ba) U IIPH ABYX OKHaX (CIpaBa)

Jl71st ocBeleHnsi OpUTHHAIa MOXKHO TOJIb30BAThCS KaK IHEBHBIM, TaK U UCKYCCTBEHHBIM CBETOM.

W3 ncKkyccTBEeHHBIX HCTOYHHUKOB CBETa Hanbolsiee yA0O0HBI 3ekTponamibl. Mortrasie gammbl (300-
500 Bt) oGneruaroT HaBOAKY Ha PE3KOCTh M COKPAIIAIOT BBIAEPIKKY, HO TOJHBI U MEHEE MOIIIHBIC JIAMITHI
(100 BT u maxxe MeHbIIIE).

[Ipu nHEBHOM cBeTe AJii PaBHOMEPHOCTH OCBEUICHUSI OpUTMHAja €ro YCTAaHABJIMBAIOT MPSIMO
npotuB OkHAa. Ho Tak kak Ha OpUTrMHANI OYEHb YacTO MaJaeT TeHb (OTOKAMEphl, €ro CTaBsIT MOJ
HEKOTOPBIM YTJIOM K OKHY. B 3TOM cityuae, 4TOOBI MOYyYUTh PABHOMEPHOE OCBEIICHHE, HA/I0 YCTAHOBUTH
0 APYTYIO CTOPOHY OT OpUTMHANa 3KpaH-OTpa)kaTelb B BUAeE JucTa 0enoit 6ymaru. OQuH U3 BapuaHTOB
TaKOTO CrI0c00a OCBEIECHUsI CXeMAaTUYECKHU TIOKa3aH Ha puc. 57 ciesa.

OTnuuHble pe3yJIbTaTbl MOXHO IIOJIYYUTh B TEX ClydasX, KOIJla JBa OKHAa pPacHOJIOKEHBI
CUMMETPUYHO TI0 00€ CTOPOHBI OJIHOTO yIila KOMHATHL. Torna opuruHait U KaMepy MOKHO PACIIOIOKHTh
10 CXeMe, MMPUBEJECHHON Ha puc. 57 cipasa.
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Ceer momkeH ObITH paccessHHBIM. [IpsiMoe cCoNHEYHOE OCBEIICHWE ISl PETpOAYLUPOBAHHS HE
rogutcs. Bo u3bexanue TeHeil, oOpa3yeMbIX MeperuieTaMd OKOHHBIX paM, PENpoIylMpOBaHUE TTydlle
MIPOU3BOUTH MPU OTKPHITHIX OKHAX.

[IpekpacHble pe3yabTaTbl MOXHO TMONXYYUTb, PEOPOAYLHUPYS Ha OTKPHITOM BO3JAyXe IIpH
paccestHHOM JTHEBHOM CBETE, B MECTaX, 3alIUIICHHBIX OT BETPA.

Hcnonb3ys HUCKyCCTBEHHBbIE HMCTOYHHKM CBETa, HEOOXOAMMO J0OMBATHCS PaBHOMEPHOCTH
OCBEILIEHUSI CAMMETPUYHBIM PACTIONIOKEHHEM OJMHAKOBBIX JIaMII 10 00€ CTOPOHBI OT OPUTHHANA.

Jns penpoxgynmpoBanus HeOonapmux 1o ¢opmary opuruHaioB (mo 18x24 cm) BmomHe
JOCTATOYHO JABYX JIaMI; JUISi OPUTHHAJIOB OOJBIIEro pa3Mepa HeOOXOIUMBI TIO Kpail Hel Mepe 4YeThIpe
JaMIIbl.

Jyis Gomnblieil CBETOOTHAYM JIaMIT MPUMEHSIIOTCS OTpakarenu (COUThI WM HEMpPO3payHbIC
abaXyphl), OKpaIlleHHbIE M3HYTPU OO KpacKOW WM OKJIeeHHBbIe Oenmoit Oyma roit. [[ns HeOombImx
OPUTHHAJIOB MPUTOIHBI HACTOIBHBIE TNIACTMACCOBBIE AIIEKTPOJIAMITBI KOHTOPCKOTO THIIA.

Jlamnibl HaJO PACMONIOKHUTH MO O0€ CTOPOHBI OT OpPHUTMHAlAa Ha OJWHAKOBOM PACCTOSIHUM OT
MOCIIETHETO U TIOJ] TAKKM YTJIOM, YTOOBI JIy4H CBETA, MAJAIONINe Ha OPUTHHAN, HE OTPAXKAIUCH MPSIMO B
00BEKTUB KaMephl, HHAU€ HEN30€KHO MOSIBIIEHNE OJIMKOB.

He crnenyer cTaBuTh JaMmbl MO CIMIIKOM MallbiM YTJIOM K IJIOCKOCTH OpPHUTHHANA, TaK Kak B
3TOM cllyyae ropaszio TpyHee JOCTUTHYTh PABHOMEPHOCTH OCBEIICHHUS. YTOJ] HAXOAUTCS MPaAKTUYECKUM
My TEM.

Bonbiioe BiusHUE HA PABHOMEPHOCTH OCBEILIEHUSI OPUTHHAJIA OKA3bIBAET PACCTOSIHUE MEXAY HUM
Y JTaMIIaMH: 9eM 3TO paccTOosHUE OOJbIle, TeM OCBelIeHrne poBHee. He cnemyer, oqHako 3a0bIBaTh, 4TO B
clly4ae yJaJeHHUs JJaMIl OT OPUTHHAJIA OCBEIIEHHOCTh €ro yObIBaeT 00paTHO MPONOPIMOHATIBHO KBaApaTy
pacCcTOsiHUS OT HMCTOYHUKOB CBETA JI0 OpPUTHMHAJA, BCIEACTBHE YETO BBIIEP)KKA BO3PACTACT TaKKe B
KBajpare.

CBer naMmmbl JOMKEH OBITh MO BO3MOXKHOCTU PACCESHHBIM, JJIS YEro TMepel]] OCBETUTEISIMU
MOMEINIAIOT MAMUPOCHYI0 OyMary win TOHKYIO OeTyio MaTepuio (Harmpumep, KUCEI0).

[Tocnenusisi MOATOTOBUTENBHAS Omepanus - AuaparMupoBanue oObekTuBa. (st obecnievueHus
PE3KOCTU U300pakeHHsI pPEenpoAyLHUpPOBaHHE, KaK MPaBHUIIO, MPOU3BOJIUTCS MPU MajblX OTBEPCTHSIX
nuadparmel.

Tak kak BbLAEpKKa MIPU PEPOTYILIUPOBAHUN OOBIYHO MPOJOHKUTEIbHAS, CIeIyeT 00ECeunTh Ha
3TO BpeMsl MOJIHYIO HETOABMKHOCTh KaMephl, OpUTHHAJA U Jiamil. He cienyeT Bo BpeMs CbeMKH XOJTUTh
0 KOMHAaTe caMOMy M pa3 peuaTb XOIUTh APYruM. AmmapaT HEOOXOJHWMO XOpOILIO NMPUBUHTHUTH K
IITATUBY; TIOCIEAHHUNA TOJKEH OBITh MPOYHBIM U YCTONYHBHIM.

OTMepATh BBLIEPKKY JTyUIlIe BCETO CEKYHIOMEPOM HJIM IO CEKYHIHON CTPEJIKEe 4acoB.

PenponynupoBanue MOXHO MTPOU3BOIUTH U MaTOo(OPMATHBIMU KaMEpaMH.

[To cpaBHEHUIO ¢ OOBIUHBIMU crioco0aMu (HOTOPETPOTYLIUPOBAHUS HA IJIACTUHKAX WUJIM IIOCKUX
IUICHKaX PENpoIylpoBaHUE Mado(QOpMATHBIMU KamMepaMy Ha KUHOTUIGHKE UMEET Psiji CYIECTBEHHBIX
MPEUMYLIECTB: HETaTHUBBI OOXOJATCS HAMHOIO JICLIEBJE, ChEMKa, MPOSBICHUE U MEYaTh COBEPIIAIOTCS
3HAYUTEIILHO OBICTpEe.

[IpaBaa, HeraTUBBI MpPU 3TOM MOJYYaIOTCS OYEHb MAJCHbKUMH, OJTHAKO, KaK MOKA3bIBAET OIIbIT,
MIPH TOYHOU PabOTe PE3KOCTh M300paKEHHSI HACTOIBKO BBICOKA, YTO HETATHBBI CBOOOIHO BBIICPKUBAIOT
10-kpaTHOe JMHEHHOE YyBenW4YeHHEe. Bce 93TO JenaeT uCmosib30BaHWE MaloQOpPMaATHBIX Kamep
HCKITIOYUTENILHO yIOOHBIM, OCOOCHHO ISl MaCCOBOTO PENPOAYLIMPOBAHUS, HO KAMEPHI 3TH caMH 10 cede
JUISL pENPOAYKIIMOHHBIX paboT HEe MPUCIOCOONICHBI, TaK KaK HaUMEHbIIEE PACcCTOSIHUE, ¢ KOTOPOTO UMU
MOXXHO TPOM3BOJUTH CHEMKY, OOBIYHO HE MeHee | M, a TpH TaKOM pPACCTOSHUHM H300paKeHUE
dboTtorpadupyemMbix 00BbEKTOB MOy daercs B 19 pa3 meHbie HaTypbl. Takum oOpa3om, Bech dopmar
KaJipa MOXHO KCIOJIb30BaTh MPH PENPOAYLIUPOBAHUU TOJIBKO OOJBIINX OPUTHHAJIOB, Pa3MEpPOM HE MEHEE
gyeM 45x70 cm. MeHblme mo pa3MepaM OPHUTHHAIBI OyIyT 3aHHMaTh JIMIIb YacTh Kajapa, a TaKOM
OpUT'MHAaJ, KaK, HallpuMep, OTKPBITKA, IIOJIyYUTCSI HA HETaTUBE BEJIMYMHOU BCETO SX7 MM.

UtoO0sI cienath MasioopMaTHbIE KaMEphI MPUTOIHBIMU ISl CbeMKHU B 00Jiee KPYITHOM MaciiTade,
MPUMEHSIFOTCS YUTHHUTEIbHBIC KOJIbIIA U HACAIOYHBIE JINH3HI.

N3 ugucna coBeTckux ManiohopMaTHBIX KaMmep HamOoJiee ymnoOHa i PENpOAYKIIMOHHBIX paboT
kamepa "3eHHuT", TaK KaKk OHa MO3BOJISIET MPOU3BOIUTH BU3YAIbHYIO HABOJKY Ha PE3KOCTD.

117



Jlig penpoayKIMOHHBIX paboT K kamepe "3eHUT" Bbl MyCKAOTCSI KOMIUIEKTBI IEPEXOIHBIX KOJIEll.
KommiekT cocTouT M3 4YeThIpex KOJell pasiIMYHON JIMHBI, 0003HAYEHHBIX MOPAJKOBBIMH HOMEPAMHU:
KoJb1O Ne 1 - nmuHo# 5 MM, Koab1o Ne 2 - 8 MM, Ne 3-16 MM u Ne 4 - 26 mm (puc. 58).

Puc. 58. KoMmiiekT yATHHATEIBHBIX KOJIEI]

Kak BuaHO M3 mpuiaraeMoro K KOJbI[aM ONHMCAHMS, OHU B PA3IMYHBIX COUYETAHUSAX MO3BOJISIOT
MIPOU3BOJUTH ChEMKY 3TOM kamepoit B MacmTabax ot 1:10 mo 1:1. [IpunokeHHas k KoibliaM pacueTHast
TabnHIa TOKa3bIBACT, KAKOE KOJBIO WM KOMOWHAIIUIO KOJEI[ CJIeAyeT MPUMEHSTHh I MOJyYCHHS
PENpPOAYKIIMM B TOM HJIM MHOM MacliTabe W Ha KaKOM pPacCTOSIHMM OT OpHTMHAla HaJo pacrojararb
anmapat. Crnemyer, oJHaKo, CKa3aTh, YTO 3TU JIAHHBIE TIPU UCIIOJIb30BAaHUHU Kamepsl "3eHUT" HE SIBISIOTCA
0COOEHHO HEOOXOIUMBIMH, MOCKOJIBKY B 3€pKAIBHBIX KamMepax HaBOJKA Ha pe3 KOCTb MPOU3BOJUTCS

BU3YaJIbHO 10 MATOBOMY CTEKJIY U BCE JAHHBIE JIETKO MOJIYYUTh IPAKTUYECKUM ITyTEM.

Habop ynmuHUTEIBHBIX KOJICI] C YCIIEXOM MOJXKET OBITh MPUMEHEH HE TOJIbKO B KaMmepax "3eHut",
HO U B Kamepax "®D/[" u "3opkuii". Cienyer NuIIb UMETh pacuyeTHYIO Tabiuiy 26 A 3THX Kamep
MIPUMEHHUTENIHHO K 00BEKTHBAaM, KOTOpblEe Ha 3TUX KaMmepax ycraHaBiuBaroTcs. [lomp3oBanue Tabmuneit
BechbMa MpocTo. JlomycTuM, 4To CheMKa MPOU3BOIUTCS Kamepoi "3opkwuii", cHaOXeHHOH O0OBEKTHBOM
"Unrnycrap-22", npudyem TpeOyeTcs CAeNaTh PENpOIyKIMIO C OpurHHaia pazmepoM 150x225 mm.

Taobnuua 26
PacuerHas Tabiuna s yUTHHSIIONUX KOJICTT
MPUMEHHUTETHHO K ManodopmataeiM kamepam "O3 /1" u "3opkuii”
" n* "I/IHIIYCTaP‘ZZH Hu " "
Nunycrap-10 "IOnmrep-3" OnuTep-8
s =
< . N N
5 = < s = S O 3 S =
= 8 S 2| %3 S 2| 93 S 2| 23
O < Q < (D]
= | E sl &g AR |83
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g E °© = o & o K < & © K o &
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B 22| 2 s 22| 2
& | = cg| g= cg| g4 cg| g=
S O o SE= O o Q F © o
2 S > B Q 3 = Q S =
A o R o A o
=S¢ S =S¢
215x325 | 1:10 1 68 oC 1 636 1,5 1 641 1,5
195x290 | 1:9 1 558 5 1 584 3,5 1 589 3,5
175x260 | 1:8 1 509 2 1 533 1,7 1 538 1,7
150x225 | 1:7 1 460 1,25 1 483 1,2 1 488 1,2
130x195 | 1:6 2 411 8 2 429 4 2 434 4
110x160 | 1:5 2 363 1,25 2 379 1,2 2 384 1,2
85x130 | 1:4 1+2 315 oc 1+2 329 20 1+2 335 20
65x100 | 1:3 3 270 4 3 281 1,8 3 286 1,8
45x65 1:2 2+3 228 2,5 4 238 1,3 4 243 1,3
22x32 1:1 | 2+3+4 | 203 oC 2+3+4 | 211 1,2 | 2+3+4 | 216 1,2

[Ipu xenaHuM MOJNyYUTh M300paKEHHE HTOrO OpUTMHala BO BECh Kajp, T.e. B MacmTabe 1:7,
cllelyeT MPUMEHATh Koablo Ne 1; yCTaHOBUB Kamepy Tak, YTOOBI pacCTOSIHHE OT OpUTMHANA 10 3aJHel
CTEHKH KaMepbl paBHUIOCH 483 MM, a 00BEKTHB IMOCTABUTH T10 LIKaJIe paccTosHui Ha aenenue 1,2 M. [lpu

x
O6nexrnBoM "Hunycrap-10" cHabxeHbl kameps! "®D/]" IepBBIX BBITYCKOB
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YKEJTaHUH K€ TIOYYUTh BO BECh KaJIp U300pakeHne opuruHaia pazmepa 85x130 MM uiu 11000r0 Apyroro
(menbiiero) opuruHanga B Macmrabe 1:4 crmemyer coemuHuTh Koyibila Ne 1 m Ne 2, paccrositHue ot
OpUTMHalla 0 3aJHEH CTEHKM KaMepbl MPH TOM XK€ OOBEKTHBE MOJDKHO ObITh 329 MM, a O0OBEKTUB
JIOJDKEH OBITh YCTaHOBJICH Ha nefieHre 20 MIKaibl pacCTOSHUN.

Becbma BakHOW B paboTe SBISETCS TOYHAs YCTaHOBKAa OOBEKTHBA IO ILIKajJe PACCTOSHUN H
TOYHOE COOJIIOJIEHUE PACCTOSIHUSI MEXKIY OPUTMHAJIOM M 3aJHEW CTeHKOM Kamepsbl. Jlyis KoMIleHcarun
BO3MOKHBIX OHIMOOK OOBEKTHB HE 00XOAMMO auadparMupoBaTh HO KpaiHeir mepe mo 11 wimm 12,5,
YTOOBI YBEJIMUUTD NTYOHMHY PE3KO N300pakaeMoro mpoCTPaHCTBaA.

[TnockocTy 3a7Hel CTEHKH KaMephbl U OPUTHHAJIA, a TAK)KE COOTBETCTBEHHbBIE CTOPOHBI OPUTHHAJIA
¥ KaJIpoOBOM paMKH ammaparta (0o Kopllyca ammapara) JOJKHBI ObITh MapauiedbHbl. ChEeMKy JTydIle
BCEro IMpPOM3BOJAUTH B BEPTUKAJIHHOM HANPABICHWH, HCIOJB30BAB JJS OSTOrO INTAHTY M JKpaH
YBEITHUUTES.

Crnenyer TOMHHTB, YTO JajJbHOMEpP KaMmephl IpU ChEMKE C KOJbIAMH O€3leHCTByeT u
M0JIb30BAaThCA UM Henb3s. Hemb3sd Takke pyKOBOACTBOBATHCSA M MOKA3aHUSIMU BHJIOMCKATEINs, KOTOPBII
IIPU CHEMKE C KOPOTKHMX PACCTOSHMHA JaeT 3HauuTesbHble omMOKU. IIpaBuiibHas ycTaHOBKa amrmapara
OTHOCHUTEJIbHO OpWTHHANa MPOU3BOAUTCA C MOMOLIbI0 OTBeca. [[si 3TOro Hajo0 CKJIEUTh M3 KapTOHA
KPBIIIKY, TUIOTHO HAJEBAIOLIYIOCS Ha OMNpaBy OOBEKTHBA, MPOKOJOTh B LIEHTPE KPBIIIKA MaJCHbKOE
OTBEpCTHE, MIPOITYCTUTh B HETO HUTKY U K KOHILy HUTKHU MPUBS3aTh OTBEC.

Kamepy ycraHaBmuBaloT Tak, 4To0bl OCTpHE OTBECA PACTIOIOKHUIOCH IPOTHUB LIEHTPa OpPUTHHAA.

®opmaT opuruHaiga B Tabiuie 25 HECKOJIbKO YMEHBIIEH C YYE€TOM BO3MOXKHBIX OIIMOOK MpHU
YCTaHOBKE arlnapara, T.€. BO3MOXXHOT'O CMEILICHHsI OPUTHHAJIa OTHOCUTENBHO IIEHTpa OOBEKTHBA.

PenponynupoBanue ¢ mOMOIIbIO HACAIOUHBIX JIMH3 TEXHUUECKH OCYLIECTBIISIETCS MOYTH TaK XKe,
KaK M C TIOMOUIBIO YJUIMHUTENBHBIX KOJIEII, TOJIFKO BMECTO TOCIETHUX Ha ONpaBy OOBEKTHBA HAJCBACTCS
Ta WJIM WHAs HacaJl04Has JUH3A.

Hacaiounsie TMH3bBI PEACTABIAIOT COOO0M OTIENbHBIE TPOCTHIE JIMH3bI, YKPEITIJICHHBIE B OTPaBe, C
MTOMOIII0 KOTOPOI OHU MOTYT ObITh HaJIeThl HA OOBEKTHUB.

Hacanounbsle 1nMH3bI OBIBAIOT MOJOKUTEIBHBIMU (COOMpPATENbHBIMUA) M OTPUIATEIbHBIMU
(paccenBarOmMMMH) ¥ COOTBETCTBEHHO 0003HAYAIOTCS 3HAKOM + (TUTt0C) Wik - (MuHYC). [lomoxuTenpHbIe
HacaJIOYHbIE JIMH3bI YKOPAuYMBaIOT (POKYCHOE PACCTOSHHE OCHOBHOI'O OOBEKTHBA M KaK Obl COOOIIAIOT
€My CBOICTBa UIMPOKOYTOJbHUKA; OTpHULATENbHbIE, HA000pOT, Y/UIMHAIOT (HOKYCHOE pPacCTOSIHHUE
00BEKTHBA M YMOJOONAIOT €ro JUIMHHOPOKYCHOMY 0ObekTuBY. Ho Kak Obl TOYHO HM ObLTa clenaHa
HacaZloyHasl JIMH3a, OHAa BHOCHUT CEpbE3Hble HApYUIEHHs B KOPPEKIHIO OOBEKTHBa, T.€. B CTENEHb
TOYHOCTH BCEH ONTHYECKOW CHCTEMBI. DTO OCOOCHHO CKa3bIBAaCTCA B TEX CIydYasX, KOIrJa HacaJodHas
JMH3a MoA00paHa cilydyallHO M M3TOTOBJIEHA CBOMMH CHJIaMH, M MEHEE OIIyTHUMO, KOTJa MCHOJIb3yeTCs
HacaJlouHasl IMH3a 3aBOJICKOTO M3TOTOBIICHHSI, CIICLIUATBHO MPeIHA3HAYCHHAS ISl JAHHOTO OObEKTUBA.

Kak B mepBoM, Tak M BO BTOPOM CiIyyasX s BO3MOXXHOI'O CMSATYEHHS BHOCHUMBIX JIMH30M
ONTUYECKUX HEIOCTATKOB M JJISl MOJIYUYEHHsI JOCTaTOYHO PE3KOTr0 M300paKECHHs Ha BCEM I10JIE€ CHUMKA
OOBEKTUB MpHU YHOTPeOJEHUMH HACAJOUYHBIX JIMH3 CJeAyeT CHIbHO JuadparMupoBath. Tak Kak
HacaJIOYHbIE JIMH3bI M3MEHSIOT (POKYCHOE paccTOsHME OOBEKTHBA, HO HE HM3MEHSIOT (MJIM IOYTH HE
W3MEHSIOT) JUaMeTpa €ro JAeWCTBYIOUIET0 OTBEPCTHUS, TO CBETOCHJIa OOBEKTHUBA C MPUMEHEHUEM
MIOJIOKUTEIIbHBIX JIMH3 YBEJIIMYUBACTCS, a TPU MCIIOJIB30BaHUM OTPHULIATENIFHBIX JIMH3 YMEHbIIAETCA. DTO
HY>KHO YYUTBIBATh, TAK KaK C U3MEHEHHUEM CBETOCUJIbI U3MEHSETCS BbIIEPIKKA MPU CHEMKE.

[Ipu >xenaHuu ¢ JAHHOM TOYKU CHEMKH IMOJYyYUTh M300paskeHHe B Oosiee KPyMHOM Maciitabe Ha
OOBEKTUB HAJEBAIOT OTpPUIATENbHYIO JHMH3Y. Kamepa B 3TOM ciydyae AOKHA HMETh JOCTaTOYHOE
pactsokenue. IlpuMeHeHHE OTPHLATENBHBIX HACAAOYHBIX JIMH3 BO3MOXKHO B  IJJACTUHOYHBIX
(doToanmnaparax ¢ JBOMHBIM PACTSHIKEHUEM MeXa JJIsi CheMKHU MOPTPETOB KPYIMHBIM IIJIAHOM.

[Ipy Hanmuyuu anmapaToB C OrPaHUYCHHBIM (OJMHAPHBIM) PpACTSDKEHHUEM IPHMEHEHHE
OTPHUIATENLHBIX HACAJOYHBIX JIMH3 HEBO3MOXHO. B 3TOM ciywyae, Ha000pOT, NPUMEHSIOTCA
MIOJIOKUTEIbHBIC HACAIOYHbIE JTUH3BI C TEM, YTOOBI NMPH UMEIOIIEMCSl PACTSHKEHUU KaMephl, HO ¢ Oonee
OJIM3KOW TOYKH TOJTYYHTh H300pakeHne B 0oJiee KpyImHOM MacIiTabe.

B kayecTBe HacaJOYHBIX JIMH3 MOXHO BOCIOJB30BATHCS OOBIKHOBEHHBIMH OYKOBBIMHU JIMH3AMH
MEHHUCKOBOTO THIIA, YKpENuB UX B ompase. Omnpasbl ClenyeT JelaTh TakK, YTOOBI 3aJHSSI MOBEPXHOCTh
HAcaJ04YHOU JIMH3BI KAK MOXHO OJIMKe TOIXOMIIa K TOBEPXHOCTH NepeTHEN TMH3bI 00bEKTHBA.

Hacagounsle nuH3bI A1 penpoAylUpoBaHMsl Bbl MyckatoTcsl K kamepe "3opkuid" mox Ne 1 u 2.
DTHU e NUH3bI NPUTOIHbI U 1 Kamep "PI/I".
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[IpuMeHeHne STHX JMH3 AaeT BO3MOXHOCTH MPOU3BOAUTH C TMOMOIIBI Kamepbl "OO/" u
"3opkuit" pernpoaynupoBaHue B MacmTabax npuom3uTenbHo ot 1:20 g0 1:6.

Pacuernas tabimna st mua361 Ne |

VYcranoBka | Paccrosaue ot
00BEKTHBA | OpUTHHAJIA JI0 Popmar Macrirad
N OpUTHHAaJa,
3(0) mKanev 3aJIHEH CTEHKH o HU300paKeHUs
pPACCTOSTHUM | KaMepbl, MM
oc 117,5 47x71 1:20,4
20 111,5 45x68 1:19.4
10 106,5 43x65 1:18,5
7 102 41x62 1:17,7
5 97 39x59 1:16,8
4 93 37x56 1:16,1
3 87 35x53 1:15,0
2,5 83 33x50 1:14,2
2 77,5 30x46 1:13,2
1,75 74 29x44 1:12,5
1,5 69,4 27x41 1:11,7
1,25 64,2 25x37 1:10,7
1 57,6 22x33 1:9.4

Pacuernas tabnuna mis nua3sI Ne 2

YcranoBka | PaccrosHue ot
®dopmar
00BEKTHBA | OpUTHHAJIA JI0 Macmrab
N OpUTrvHaa,
I10 I_HKaJ'Iev 3aJJHEH CTEHKH oM M300paKCHUS
pacCTOSIHUM | Kamepbl, MM
oc 60,6 24x36 1:10,4.
20 59,2 23x35 1:10,1
10 57,9 22,5x34 1:9,8
7 56,8 22x33,5 1:9,6
5 55,3 21,5x32,5 1:9,3
4 54,2 21x32 1:9,1
3 52,3 20x30,5 1:8,7
2,5 50,9 19x29 1:8,4
2 49,0 18,5x28 1:8,0
1,75 47,7 18x27 1:7,8
1,5 46,0 17x26 1:7.4
1,25 439 16x24,5 1:7,0
1 41.1 15x22 1:6,4

Tabnuua 27

Tao0muma 28

PenponynupoBanue ¢ MPUMEHEHHEM HACAJIOYHBIX JIMH3 TaKke TpeOyeT TOYHOrO H3MEPEHHUS
PacCcTOSIHUSA OT KaMephl 10 OPUTHHAJIA M TOYHON YCTaHOBKU Kamephbl. /|1t 3Toro npuMeHseTcs: onucaHHas

BBIIIC KPBIIIIKa C OTBECOM Ha HUTKC, IJIA TOYHOI'O HAXO0XICHUA LICHTPA OPUTMHAJIA.

Paccrosinue niiga cbeMKH OTMEpsieTCs OT 3aJHEH CTEHKH Kopiyca kaMmepbl. HaBosika Ha pe3KoCTh
OCYHICCTBIIACTCA C MIOMOIIBIO IIKAJIbI paCCTOSIHI/Iﬁ O6’beKTI/IBa 1 NIPpUBOJUMBIX BBIIIC PACYCTHBIX TaG.HI/II_I.

Heobxonuma ctporasi TOpH30HTAIBLHOCTD IJIOCKOCTH dKpaHa, KOTopas JOJhKHA ObITh IMpOBEepeHa
o BCEM HaIpaBJICHUSAM C IIOMOIIBIO YPOBH:A, W CTpoOrad ICPICHAUKYIISIPHOCTb ONTHYECKOU OCHU

00BEKTUBA K DTOH IUIOCKOCTH.

JIunza Ne 1 ¢ ontuyeckoit cuioit +1D mo3Bosisier mpo U3BOAUTH ChEMKY C paccTosiHuit ot 117,5
1o 57,6 cm, nmuH3a Ne 2 ¢ omrtuueckoit cuiioi +2D ¢ pacctosamii ot 60,6 1o 41,1 cM (umeroTcst B BUILY

PacCCTOSAHUA OT Sa,Z[HefI CTCHKH KaMCpPbI 10 IMJIOCKOCTHU OpI/IFI/IHaJIa).

Tabmuipl paccuuTaHbl TPUMEHUTENIBHO K oO0bekTuBaM "WHmyctap-10", "Unamycrap-22" u

"Unnycrap-50".
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B nensax oGneryeHus BU3MPOBAHUS M HABOJKU Ha pe3 KOCTh MPHU PEMPOTYyIIMPOBAHUN KaMepaMH
"3opkuit" BBI MyCKAIOTCS CIEMAIbHbIE KOMOWHHUPOBAHHBIC HACAJKH, TO3BOJISIIONINE BBIMOIHATH 3TH
Oornecpanru C MOMOIIbIO BUAOUCKATECIIA U JaJIbHOMEpPA KaMCPhI.

PenpoayumpoBanre MOXXHO TakXke MPOW3BOAUThL M Kamepamu "MockBa" u "JlroOurtens", HO
TOJIBKO C MOMOMIBIO HACAAOYHBIX JIMH3, CIICIUAJIbHO BBIITYCKACMbBIX IJIS 3TUX KaMCDP.
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maBa VI HeraTuBHbIN npouecc

HeratuBHbIif  mporiecc  CKJIaAbIBae€TCS W3  HECKOJBKUX  IOATOTOBHTENBHBIX — ONEpaIfi
(IpUrOTOBJIEHUS PACTBOPOB, MOATOTOBKH IPOSBOYHBIX OAuKOB WIJIM KIOBET M APYTUX J1a0OPaTOPHBIX
MPUHAIIISKHOCTEH) M HECKONBKMX padovmx omeparnuii o0paboTku (oTomaTepuanoB (TPOSBICHHUS,
OTI0JIACKUBAHUSL, (PUKCUPOBAHUS, TPOMBIBKH U CYIIKH).

B ciydae HeymOBIETBOPUTENBHBIX PE3YJIbTATOB, YTO MOXET OBITh BBI3BAHO OMIMOKAaMHU B
BBIJICpXKKE WJIM B Imporecce 00paboTku (oTomMaTepuanoB, HMPUMEHSIOTCS Ppa3IMyHble METOMAbI
WCIIPABJICHUS] HETaTUBOB: YCUJIEHUE, OCIA0JIEHHUE U PETYIIIb.

YcneuHoe npoBeieHHEe HETaTMBHOTO IMpoliecca 3aBUCUT OT COOJIOACHUS YCIOBMH OCBELICHMS
1abopaTropur, YMEIoro BeIOOpa M MPUMEHEHHS PACTBOPOB, PEKMMa 00pabOTKHU TUIACTHHOK M TUICHOK H,
HaKOHEIl, OT YMUCTOThI U aKKyPaTHOCTH B paloTe.

Ho He meHblllee 3HauU€HHE UMEIOT ONbIT U 3HAHUS, JAlOIIMe SICHOE MPEJICTaBICHUE O CYIIHOCTH
SBJICHUM, MPOUCXOJAIIMX BO BpeMsl NPOSIBICHUS, (UKCHUPOBAHUSA W JAPYTUX OMNEpalyii HEraTuBHOTO
npouecca. [loaToMy 3TH IBI€HUS TaK)Ke KPAaTKO ONKCHIBAIOTCS B HACTOSIIEH IJ1aBe.

Jlabopamopusi pomosnrobumerns

MomelweHune

O0paboTka CBETOUYBCTBHUTENBHBIX (OTOTpapUUECKUX MaTepHaIOB TPEOYEeT IOJHOW TEMHOTHI
WIN CIEIHUAJIbHOTO HEAKTHHWYHOTO (HEe MAEHCTBYIOIIEr0O HA CBETOYYBCTBHTEIFHYIO 3MYJIBCHIO)
OCBEIICHUSI.

Jlns ycTpolicTBa mo0UTENbCKOH (hoToMabopaTopu MHANBUAYAIHHOTO ITOJIB30BAHUS TPHTOIHO
nr000e ynucToe, TEIoe U CyXoe MOMEIeHHe, HallpiMep BaHHasi KOMHATA, KJIa0Basi, YUCTHIN yyJaH. be3
OOJBIIUX 3aTpaT JIabOpaTOpPHIO B BHJE KAOWHBI MOXHO IOCTPOUTH CaMOMYy W3 (paHEphl, KapTOHA WM
npyrux MatepuanioB. Ee pa3mepsl moka3ansl Ha puc. 59.

Kabuna cocTouT W3 YeThlpex CTEH M IOTOJIKA, M3TOTOBJICHHBIX B BHUJAE paM C (aHEPHBIMHU
¢unenkamu. B takoil kabune cBoOoaHO ymemaeTcs pabouuii cron pazmepoMm 50x125 ¢M U CTOMUK A7
yBenuuutenst pazmepom 40x50 cm. O6a oHM MOTYT OBITH CACAaHBI B BHJE MOJOK, IPUYEM CTO JIHK IS
YBEIIMYUTEINS JTyUIle ClIeNaTh Ha METIAX, YTOObI B CiTy4ae HaJloOHOCTH €ro MOKHO OBLIO OITyCTUTh.

Pazmepsl 3TUX CTOJIOB TO3BOJSIOT MPOM3BOAWTH BCE HEOOXOMUMBIE pPabOTHI, BKIIOYAs
yBenuuenus: ¢opmatom 10 40x50 cm. CBOOOAHAs MOBEPXHOCTh CTEH JIA0DOPATOPUU MOXKET OBITh
UCTIONIB30BaHA ISl yCTPOMCTBA TOJIOK, HA KOTOPBIX MOYKHO XPaHHUTh HEOOXOAWMBIC TPUOOPHI, TOCYY,
XUMUKAJIHH.

CteHpl KaOMHBI  JOJDKHBI ~ COCNUHATHCS B IIHMI, YTO OOECIEYHUT TPOYHOCTh H
CBETOHETPOHUIIAEMOCTh KOHCTPYKIMH. M3HYTpH BIOJb YIJIOB CTEHKH MOXHO CKPENUTh HEOOJIBIIUMHU
JBEPHBIMH KprokaMu. Kpbliia kaOuHBI HaJleBaeTcsl CBEPXY MOJOOHO KPBIIIKE KOPOOKH.

O6opyanoBaHue nabopartopum

O6opynyss ~ nmabopaTopuio, Hajao, IMpexae  BCero, IM03a00TUTbCS O  IOJHOM  ee
CBETOHENPOHULIaeMOCTH. Eciu MMeroTcsl OKHa, OHU JOJDKHBI OBITH 3aKPBITHI IITOPKAMU WM CTABHSIMH.
Bce menu u paxe 3aMOYHbBIE CKBAXKMHBI JIOJDKHBI OBITh TIHIATENBHO 3aKPBITHl WM 3aKJIEEHbl YEpHOU
Oymaroii. YToObl yOeAUTHCS B TIOJTHOM CBETOHENPOHHUIIAEMOCTH JIAOOPATOPHH, CIEYET THEM BOWTH B HEE
U, 3aKpbIB JIBEPb, MOOBITH B TEMHOTE HECKOJbKO MHUHYT, TOIJla IJIa3 HauyHET pa3jiuyaTh camble
HEe3HauuTelbHbIe 1enu. Bece oOHapy KeHHbIE IEU U POCBETHI HA/I0 TIIATENBHO YCTPAHUTD.

OcgemaTh 1a00paTOPHIO JyUIlIe BCETO 3JIEKTPUUECKUM CBETOM. MOXKHO UCIIOIb30BATh U THEBHOU
CBET, C/eNlaB HE OO0JIbILIOE OKHO C BBIABMKHBIMU CBETO(QMIBTPAMH, WIH IOJIb30BATHCSI KEPOCHHOBBIM
OCBELICHHEM, HO 3TO OYEHb HE YJI00HO.

B 3aBucuMocTH OT CHEKTpaJbHOW YYBCTBUTEIBHOCTH pA3JIUYHbIE CBETOYYBCTBUTEJbHBIC
¢doromarepuansl 00pabaTHIBAIOTCS MPU PA3TUYHOM OCBEIICHUH: JKEITOM, OPAHXKEBOM, KpPacHOM U
3eneHoM. J1Ji oJTy4eHHs TaKOTro OCBELLEHHUS IPUMEHSIOTCA CIIEUANIbHbIE TAOOPaTOPHbIE CBETO(DUIBTPHI
WIM JJIEKTPUYECKUE JIAMIIOUYKHM C Pa3JINYHON OKpAacKOW CTeksa. Pemiaromiee 3Ha4eHHE UMEET KauecTBO
CBETO(QMIBTPOB: OHHU JIOJDKHBI TIPOITYCKAaTh HEAKTHHUYHBIN CBET, HE OKA3bIBAIONINI BIIMSHUS HA TaHHBIN
COPT CBETOYYBCTBUTEIBHOIO MaTepHaIa.
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Puc. 59. JIroburensckas ¢poronaboparopus

JlaGopaTopHble CBETO(QUIBTPHI MPOBEPSIOTCS C IMOMOLIbI0 TE€X CBETOYYBCTBUTEIbHBIX
MaTepHaiOB, Ui KOTOPBIX OHM MpeaHazHaueHbl. CBETOYYBCTBUTENBHBIA Marepuan ((poTo IuiacTHHKa,
IieHKa, ¢gorobymMara) 4aCTMYHO MNPUKPHIBAETCA YepHOl Oymaroil u mpubinmxaercss K (OHapio Ha
paccrostane 40-50 cM. 3areM OH OCBEWIAeTCs TPH HCTIBITYEMOM CBETOQWIBTpPE B TeueHWe 1-2 MuH,
OIlyCKaeTcs B MpPOSBUTENb Ha BpeMs, HEOOXOJUMOE Ui HOPMAJbHOTO MPOSBIEHUS, IOCIE YEero
¢ukcupyercs. [losiBinenne Byanu (IIOTEMHEHHE) OCBEIICHHOW YacTH CBUAETEIBCTBYET O HETPUTOTHOCTH
CBETOUIBTpA.

st poronaboparopuii MpUMeHSIOTC (POHAPU CaMbIX Pa3HOOOpPa3HBIX KOHCTpykumid. Hambomee
yI0OHBI HacTeHHbIE (DOHapH, AOMyCKalolue OBICTPYI0 CMEHY CBETOQMIBTPOB. B mponaxe umerorcs
yI0OHBIE HWIMHApPUYECKHE (OHApPH C OBICTPO TMEPEMEMIAIONIMMHUCS CBETOQUIBTPAMH W HACTOJHHBIC
¢donapu. MoKHO 0OOHTHCH U OJMHAPHBIM (POHAPEM C BBIABUKHBIMHU (PUIBTPAMH.

CoBceM He 00s3aTeNbHO TPUMEHSTH OYEHBb IUIOTHBIE CBETOQMIBTPHL. Ecim cBeTopuiabTpsl
XOPOIIEro KayecTBa, CBET MOXKET ObITh JOCTATOYHO SApKUM. [10 BO3ZMOKHOCTH HaJ0 UMETh XOTs Obl /1Ba
(dboHaps: oaMH BEPXHUI OOIIHIA, OCBEIIAIOIINN BCIO TAOOPATOPHIO, IPYTOi HEMIOCPEICTBEHHO Y pabodero
MecTa.

Kpome 11BETHBIX MCTOUHHUKOB CBETA, B J1a0OPAaTOPUU JI0JI )KE€H ObITh OOLIMH, OENbIil, HE CIUIIKOM
SIPKUI HCTOYHUK CBETA (JJaMIOYKa MOIIIHOCTHIO 10 75 BT).

Kaxnas mammna B mabopaTopuu JOKHA KMETh CBOM CAMOCTOSITENTbHBIN BBIKITIOYATEb.

Hakonen, HeoOX0AMMBI, IO MEHBLIEH Mepe, JABE IITENCENbHbIE PO3ETKU: OJHA AJIS BKIIOUCHMS
YBEIUYHTEIIS, APYyTasi sl KOMMPOBAIBHOTO CTaHKa. Bee BeIKiTtouaresy 1a00paTOPHBIX AIIEKTPOIPHUOOPOB
JIOJKHBI HAXOUThCS BOIM3H pabouero crosia, YToObl MMH MOKHO ObUIO YIPABISATh, HE CXOJS C MECTA.

XKenatenbHO YCTaHOBUTH y CaMoOTO BBOJA OJMH OOLIMI BBIKIIOYATENb, BBIKIIOYAIOIIHHA
OJTHOBPEMEHHO BCIO JIEKTPOCETh Ja0OPaTOPHH.

O6opynys maboparoprto, HEOOXOAUMO MPEIYCMOTPETh B HEW BEHTHIAIUIO. B yrabopaTopusx,
COIIPUKACAIOLINXCS C OTKPBITBIM BO3JYXOM, BEHTWIALIMOHHOE OTBEPCTHE Jy4Ille BCErO BBIBOJUTH
HapyXy. B maGopaTtopusx, HE CONMPUKACAIOMINXCA C OTKPBITHIM BO3IYyXOM, BBITSDKHYIO TPyOy MOXHO
BBIBECTH B CMEXXHOE ITOMEILEHHE, HO JIydllle CeaTh BHITSDKHONW KOJIMAK B KPbIIIEe KAOUHBI.

Jnis mocTymuieHusT B J1a0OpaTOpUIO CBEXEro BO3MyXa B HW)KHEH YacTH OJIHOW W3 CTEHOK
1a00paTOpUM HY)KHO YKPENUTh KOJIEHYATyI0 TpyOy WM ClielaTh HECKOJIBKO HEOONIBLIMX OTBEPCTHH, a
nepe]] HUMHU YKPETHTD IIUTOK, 3aCIIOHSIOIINN CBET.

Bce ¢oronaboparopHbsle mpouecchl (MposBiIeHUE, PUKCUPOBAHUE M Jp.) CIEIyeT NPOU3BOIUTH
npu temieparype 18-20°. Jlyumee oromneHue nabopaTopuu - LEHTpaidbHOe BojasHoe. [Ipu meunom
OTOIUICHMM TOINKAa HE [JOJDKHA HAaXOOUThcid B caMmoi Jnabopatopur. Hu B koem ciyuyae Henb3st
MOJIb30BATHCSA BPEMSHKAMHU WJIM DJIEKTPOIUTUTKaMU. POTO TUIEHKA JIETKO BOCIUTAMEHSIETCS W TOPHT
OypHBIM IIJITaAMEHEM, I103TOMY BCSAKOE OTOIUIEHUE JJaOOPaTOPHH OTKPBITHIM IIAMEHEM HMJIM pacKaJIeHHbIMU
peaIMeTaMu KpaiHe OMacHO B M0)KapHOM OTHOIICHUH.

JlaGopaTopust nokHa OBITh CcHaOkeHa Bomoil. Hammume B jabopaTopum BOJOTPOBOIA
MPEJCTABISET OTPOMHOE IIPe UMYIIECTBO. B 3TOM cMbICIe yCTpOHCTBO 1abopaTopruu B BaHHOH KOMHATe
BeChMa yJI00HO.

[IpoBenenue BomompoBosa B (OTONA00PATOPUIO YACTO HEMOCTYNMHO (hoTomoOuTensM. B Takux
CiIydasx B JJabDopaTOpHH HAJI0 MMETh Oak C BOJON eMKOCThIO 1-1,5 Beapa /uisl cCOCTaBICHUSI paCTBOPOB U
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OTOJIACKMBAaHUI M CIUMBHOE BelIpo. IIpOMBIBKY NpOSIBIEHHBIX MaTEpHUaIOB MOXHO IPOU3BOAUTH BHE
1abopaTopuHu.

B mo6urensckoir (oTtonabopaTopur BIOJHE TOCTATOYHO HMETh OJUH pPabO4YMii CTON IS
MIPOSIBJICHUS U (PUKCUPOBAHUS U OJMH HEOOJBION CTOM I yBEIUYUTEIIS.

Jlis XpaHEeHUs MaTepuaioB, XUMHKAJINEB M PACTBOPOB HEOOXOAMMBI IMOJKHA WM HEOOJBIION
HAaCTEHHBIN MKa( YUK.

Cyxue paboThl, HaIIpUMEp 3apsAIKy KacceT, 0Ope3Ky OTHEeYaTKOB U JAp., MOKHO MPOU3BOIUTH HA
paboueM cTONE, KOrga OH CBOOOJIEH OT IPOSIBJICHUs, HO JIydlle, KOHEYHO, I ITUX ILieJieil UMEeTh O
JEJILHBINA HEOOIBIION CTOI.

Pabouwnii cTos1 HaO MOKPHITH KJIEeHKOW. OOMBATH CTOJ KEJIE30M WU IPYTUM METAILIOM, KaK 3TO
4acTo Jiena 0T, HE PEKOMEHAYEeTCs, TaK KaK OT MPOJHUTHIX (OTOrpapHuuecKuX pacTBOPOB METAILIbI
OKHCIISIFOTCSI, PKABEIOT U OBICTPO MPUXOAT B HETOJIHOCTb.

Ha puc. 60 npuBenen oueHb yao6Hslil cron. Ero Beicota 90 cM, amuna 100 cMm, mmpuHa 45 cm.
Taxkum 00pa3om, OH CBOOOJHO MOXKET OBITH TTOMEIICH B JabopaToputo-kabuHy. CToa CHa0XKeH BBICOKOM
CIHMHKOM, Ha KOTOPOW CjeBa pa3MeIleHbl TBOMHON (oHapb M IMOJOYKa, a crnpaBa - Oak Uis BOABI U
MIOJIBECHOM CTaHOK AJIs CyIIKM HeraTuBoB. [lox OakoM B CTOle MMeEETCs BOAOCTOYHAs PAKOBHHA,
MIpUKpBIBAOIIasAcs KpblIKoW. [Iox Hel Ha mosjke MoMeleHo Beapo. JleBas HMKHASA 4acTh CTOJIA TAKXKE
HCIIOJIb30BaHA Ul TOJIOK. B cTose MMEIOTCS ABa BBIABIKHBIX SIIHMKA. B LIEHTpe CIUHKH BBEPXY
yKperuieHo Opa ¢ 0emnoit 1aMno4koi. Brikiioyarens ee pacrioiokeH TakKe B IIEHTPE PSIOM € (pOHApEM.

Puc. 60. JIrobureabckuii (hoT01a00paTOPHBIN CTOIHK

VY 106HbIH 1a00paTOPHBIN CTOJN MOXKHO CHIENaTh U3 OOBIKHOBEHHOTO IMPSIMOYTOJBHOTO cToja 0e3
AIMKOB pazmepom 1x0,5 m.

Kppimika cTona oTAenseTcss OT HOXKEK M MPUKPEIUISETCs] K OJHON CTOPOHE CTOJIA JIBYMS-TPEeMS
MPOYHBIMU TIeTAss MU (puc. 61) Tak, 4TOOBI €€ MOXXHO OBUIO TOCTaBUTh BEPTHUKAIBHO. B Takom
MOJIOKCHUU KPBIIIKY YKPEIUISIOT ABYMsI IepeBSIHHBIMU Moanopkamu. CHU3Y CTOJIa HY>KHO CHeNaTh JTHO
U3 JOCKU TOJIIKMHOM He MeHee 1 cM, TakuM 00pa3oM, MOJYUUTCS MOA00HNE TIOCKOTO SIUKa Ha YEThIPEX
HOXXKaX. B 3TOM sIKe W HA BHYTPEHHEW CTOPOHE €ro KPBIIIKH Pa3MENIaroTCsl BCE HEOOXOIUMBIE
nipuOops! (hoHaps, mojgouku u mp.). K kpelike crona mpuOOpsl JOJDKHBI ObITh MPU KPETJICHBI HArTyXo,
9TOOBI ITPH 3aKPHIBAHUU KPBIIIKKA OHU HE CBUCAIIH.

B cBoGonHOE OT paboTHI BpeMsi Bce MPeaMEThl yOUPaIOTCs B ALIUK, KPBILIKA CTOJIA 3aKPhIBACTCS U
MOJTy4aeTcss OOBIKHOBEHHBIN CTOJ, KOTOPBIM MOXKET OBITh UCTIONB30BAH /ISl APYTUX IIeTICH.

Crou, mpenHa3HAUEHHBIM N7 yBEIMUYUTENS, MOXKHO CIelaTh B BUJE IOJKH, MOCTOSHHOM WK
OTKHIBIBAIONICHCs Ha MeTisiX. [IOBepXHOCTH cTOMIA JOMKHA OBITH COBEPIICHHO TUIOCKOH U TIIaIKOMH.

YBenuuurenb Ha BpeMsi pabOThI CTaBUTCS Ha CTOJ, a B OCTaJIbHOE BpeMsi MOKET ObITh yOpaH u3
naboparopuu. llITencensHas po3eTka sl MUTAHUS YBEIIUYUTENS JODKHA HAXOAUTHCS OKOJIO CTOJA.
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UroObl COKOHOMHUTH MECTO B JaOOpaTOpPUM W HE MEPEHOCUTHh KAXKIBIA pa3 yBETUUUTEINb, JTyUIIe
cAenaTh €ro MoABECHbIM (HAcTeHHbIM). [l ATOro mITaHra YyBENWYMTENS AByMsa (iraHIamMu Hu
KPOHIITEHHAMH TPUKPEIUISIETCs K CTeHe B JIadopaTopuu C TaKuM pacyeToM, 4YTOObl OOBEKTUB
YBEJIMUUTEISI OTCTOSUT OT CTEHKH HE MeHee 4yeM Ha 15 cm. Torma yBeIM4UTeIbHONH YCTAaHOBKONH MOYHO'
Oyner mpou3BoauTh yBenmdeHus no0 ¢opmara 30x40 cm. B srom ciydae cron moja yBETHUUTENIEM
MIPEBPALIACTCS B 9KPaH U MOATOMY JO0JKEH ObITh YCTAHOBIIEH CTPOTO TOPU30HTAIBHO.

Puc. 61. CknagHoti hoTomabopaTopHbIi CTOI

s yBenmuurenend Gpopmara 6,5x9 cM u OoJbIne ciieayeT cAenaTh He O/IHY, a IBE MapajuieIbHbIC
LITAHTH, TaK KaK TAKUE YBEIUYUTEIN JOCTATOYHO TSXKEIIbI.

Kpome yBenmuuutens, B J1abopaTOpuu HEOOXOIUMO WMETh NPHOOP ISl KOHTAKTHOW II€YaTH.
[Ipocreiimmm U3 Takux MNpPUOOPOB sIBiIsieTcs OOBIKHOBEHHAs KOMHpOBaibHasg paMka. OHa mpocTa U
Hezlopora, Ho paboTa ¢ Heil cBsi3aHa ¢ OOJBIIMM HEYJOOCTBOM: BO BpPEMsI M€YATH C TAKOH PAMKON HYXHO
BKIIOYaTh B Jaboparopun Oenblif CBeT, WU3-32 Yero HEOOXOAMMO THIATENBHO MpPSTATh
CBETOUYBCTBUTENIbHYIO Oymary. UToObl H30€XaTh 3TOro, pEeKOMEHAYETCs CIeNaTh KOMHUPOBAJIBHBIN
CTaHOK, OMKMCAaHUE KOTOPOT0 NPHUBEAECHO HUXKE.

Jliist iposiBiieHUsT POTOTUIACTUHOK HEOOXOMMBI BAHHOYKH HeOONbIUX pazMepoB (1o 13x18 cm).
Jlis mposiBJICHHsI yBEIUYEHHBIX OTIEUYATKOB TPeOyIOTCs OONbIINE BaHHBI, MX pa3Mepbl 3aBUCAT OT
pa3MepoB OTIEYATKOB. BIOJHE MOCTaTOYHO WMETh TPH-4YeThIpe BaHHOYKH ¢opmara 13x18 cMm u Tpm
¢dbopmara 24x30 cm.

BanHouku, mpenHazHaueHHbIE ISl MPOSBUTENS, HE CIEIYyeT NPUMEHATh Ui APYrHX LeJeil.
[Ipoune BaHHOYKH MO>KHO MCIIOJIB30BATh ISl BOJBI, PUKCAXKEH, yCunuTesnei, ocnadburenei u 1. 1.

dororpaduveckiue pacTBOPHl MOXHO XPAHUTh B OOBIKHOBEHHBIX OYyTBUIKaX. XHMHUYECKUE
BEIIECTBA HYXKHO XPaHUTh B IIUPOKOTOPIBIX OaHKaX C MPHUTEPTHIMU CTEKJISHHBIMH MPOOKaMHU WM
HaBUHYMBAIOIUMUCS TJTACTMACCOBBIMU KPBIIIIKAMHU.

s ormepuBaHust U (QUIBTPOBAHUS KUAKOCTEH HAZ0 MMETh XOTS ObI MO OJHOW MEH3YpKe U
BOpPOHKE.

W3 mpunHamiexxHocTe HEoOXOAuMBbl OauoK M7l TMPOSIBICHHUS KHUHOIUIGHKH WM IIMPOKOM
KaTyIIEYHOM MJIEHKU B 3aBUCHMOCTH OT (POTOKaAMEPBHI.

Ecnu moburtens monb3yercs MJIACTUHOYHBIM amnmapaToM, IOJE3HO MpHoOpecTH Oadok uis
MIPOMBIBKM HETAaTUBOB. bauku 3TH yHOOHBI T€M, YTO B HHUX MOXHO TPOMBIBATH OJHOBPEMEHHO [0
JIOKUHBI TNIACTUHOK. Tak Kak 0auku cHaOKeHbl cu(OHHON TpyOKOM, BO/IA, MOCTYMAasi CBEPXY, BHITEKAET
CHHM3Y, 4YTO CIIOCOOCTBYET JydYIledl TNpPOMBIBKE IUIACTHHOK M COKpallaeT BpeMs NPOMBIBKUA. B
nabopaTopuu KeJaTeNbHO UMETh MPOCTOM mpubop s moaorpeBaHusi Gororpaduvyeckux pacTBOPOB B
3UMHEE BpEMsl, COCTOSIIIUN W3 OOBIKHOBEHHOTO sIuKa (puc. 62), BHYTpH KOTOPOTO MOMEIIeHa
3JIEKTpUYECKas JaMIlouka. BaHHOUYKa CTaBUTCS Ha SILIUK.

B naGoparopuu ciemayeT UMeTh BEChI ¢ pa3HOBECOM. YalIku BECOB TOJKHBI ObITh U3 TJIACTMACCHI.

OuIbTpys pacTBOPHI, YI0OHO IMOJI30BATHCS MPOBOJIOYHBIM JIep)KaTesieM sl BOPOHKH (puc. 63),
P TTIOMOIIM KOTOPOTO MPOU3BOIAT (PUIBTPOBAHNE HETIOCPEICTBEHHO B KIOBETY. JlJIsl CYIIKHM HETaTHBOB
(TMJIaCTUHOK) TMPUMEHSIOTCS CTAHOYKHU-KO3EJIKH C MPOpPEe3sIMH; [UIsl IJICHOK M OTIEYaTKOB MOKHO
HCIOJIb30BaTh OOBIKHOBEHHBIE AIFOMHUHUEBBIE HITH TUIACTMACCOBBIC 32)KUMBI JUIST OCIIbSL.

Jis  u3MepeHHs] TeMIEpaTypbl pacTBOPOB HYXEH TepMOMETp. YIOOHBI TEpPMOMETPHI,
MpeIHa3HauYeHHBIC I U3MEPEHUs] TeMIIepaTyphl BOJbI B BaHHAX, HO 0€3 JepeBSIHHOTO aepxkarens. J[is
pa3MelMBaHus PaCTBOPOB MPU UX MPUTOTOBIEHNUN HAJ0 MOJIb30BATHCS CTEKISHHBIMU NAJTOYKAMM.

OxoHuarenpHas OTAENKa (OTOOTIEYATKOB, a TaKXKe pPE TYIIb HETAaTHBOB IMPOHW3BOAATCS Ha
CIIEMAJIbHOM PETYLIEBAILHOM CTaHKE.
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Puc. 63. IIpoBONOYHEIH nepKaTenb 11 BOPOHKH

Jns mpupaHus OTHEYaTKaM TJISHLIA [PUMEHSIOTCS 3€pKaJbHbIE CTEKJIAa WM CIELUaJIbHbIE
[JISTHIIEBAJIbHBIE CTAHKU C METANIMYECKUMU MOJIMPOBAHHBIMU TUIACTUHKAMU, a TAK)KE PE3UHOBBIN BaJIMK.

Jl51s 006pe3ku 0THevaTKoB y100HO MOJIb30BaTHCS CHEIMATBLHBIMU PE3aKaMHU.

Jlaboparopust TpeOyeT MOCTOSHHOTO yXOJa, KOTOPBI HEOOXOAMM HE TOJBKO ISl COepeKeHUS
MMEIOILErocss B HEM HMyIecTBa: YHUCTOTa B Ja0OpaTOpuUu CIOCOOCTBYET TMOJYUYEHHUIO XOPOIIUX
¢dotorpadpuueckux CHUMKOB. [IpUTh, OCemass Ha MOBEPXHOCTU CBETOUYBCTBUTEIBHBIX MATEPHAIIOB BO
BpeMsl 3apsAKH WM I1€4aTH, OCTAaBJISET HA HEraTMBax M OTIEYATKaX MHOYKECTBO MEJIbYAWIIUX M
TPYAHOYCTPAHUMBIX ToueK. ['psi3b, momaaass B pacTBOPBI, MOPTUT UX, UYTO, B CBOIO OYEPEdb, MOXKET
MIPUBECTH K XUMHUYECKOMY 3arpsi3HEHUIO OTIEYATKOB U HETATHBOB.

Bo u3bexanue ceipocTu 1a00paToprio HEOOXOIUMO €KETHEBHO TPOBETPHUBATD.

KroBeTbl, BOPOHKHM, MEH3YpKHM U JAPYIylO TMOCYAy HAA0 NPOMbIBaTh MPOTOYHOH BOJOM.
[Tepuoauyecku, mo Mepe 0Opa3oBaHMs HAJIETOB Ha KIOBETAX, UX CIEAYET MIPOMBIBAThH CIA0BIM PACTBOPOM
COJIIHOW KHMCJIOTHI.

PaGoTtaTh HY>KHO TOJIBKO YUCTHIMU PyKaMHU.

domoepachuyeckue pacmeopbl

Buabl oTorpacpuyecknx pactsopos

B ¢dortorpadum mnpumeHSIOTCSA: TPOSBISAIONINE PAcTBOPBHI  (MPOSBUTENH); (UKCUPYIOIINE
(puxcaxkn); pacTBOPHL, YCHJIMBAIOUINE ONTHYECKYIO IUIOTHOCTh (POTOrpaduveckoro u300pakeHus
(ycunutenu); pacTBOPHI, OCHAOSAIONIME ONTHYECKYIO IUIOTHOCTH (hoTorpaduueckoro m300pakeHUs
(ocmaburenu); pacTBOpHI, U3MEHsSIOMMKE [BET (oTorpaduueckoro u300pakeHUs, Ha3bIBaeMbIe
TOHUPYIOLUIMMHU PaCTBOPaAMH, BUPaXaMH WIIM KPacAILMMH PacTBOPaMHU, U JIp.

PacTBopuTenem moutu Bo Bcex (oTorpaduuecKuX pacTBOpax sBIiseTcs Boja. KauecTBo BOJBI
BJIMSET Ha KaueCTBO PACTBOPOB U Ha MX (oTorpaduueckue cBoiictpa. Jlageko He BCskas BoJa, Jake ecliu
OHa COBEPILIEHHO YMCTA U TPO3payHa Ha BHI, MPUTOIHA s (poTorpadum.

Bopna, conepxaias B cebe conM KalblUsl M MarHusi, Ha3blBaeTcs >kecTkod. OHa MaJjonpurogHa
17 cocTaBieHus (ororpaduMuecKuX pacTBOpoB. Boma, conepkamas MHHEpaJIbHBIE IPHUMECH,
COBEpILEHHO HenmpuroiHa ajs ¢ororpapuueckux nenei. Jlyumeil spnsercs AUCTUUIMPOBAaHHAs BO Ja,
OJTHaKO NPUMEHEHUE €€ YAOPOKaeT pacTBOphl. Brosne

NPUroJHA JOXK/JEBas BOJA, €CIM OHA HE 3arpsi3HeHa, U OObIKHOBEHHAs IMPOKUIITYEHHAs BOJa
(BomompoBonHass unau peuHas). Celpas BOJONPOBOJHAS, pEyHas, KIIOYeBas WM KOJIOZAE3Has Boja
MPUTOJHA JUI NPOMBIBKU (hOTOMATEpHUAJIOB, HO HE TOJHA JIsi PAaCTBOPOB.

Bopa mist mpurotoBienust GpoTorpaduueckux pacTBOPOB JIOJKHA OBITH CBOOOJHA HE TOJIBKO OT
PacTBOPEHHBIX B HEH BEILECTB, HO U OT IpsA3H. B citydae 3arps3nenus Boay cieayeT npoduibTpoBaTh.
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doToxummnyeckue BelecTBa

XVUMUYECKUE BEIIECTBA MOTYT UMETh PA3IUYHYIO CTETICHh XUMUYECKOW OYUCTKU M PA3AeIIsIOTCS
Ha mexHuyeckue, yucmole 015 AHAAU3a U XUMUYECKU Yucmeole.

[TepBBie U3 HUX BCeT/a 3arpsi3HEHBI MOCTOPOHHUMU MPUMECIMU U IS PoTOrpaduIecKuX Ienei
HeroaHbl. /[ mpuroroBnenus ¢oTorpaduuecKux pacTBOPOB MOXKHO IMOJIH30BAThCS TOJIBKO BEIIECTBAMH
YUCTBHIMU, XUMUYECKH YUCTHIMU WJIM YHCTHIMH JIJIsl aHAJN3a, a TAKXKE BEIIeCTBAMU, MPeIHA3HAYCHHBIMU
crienuanbHo 11 hoTorpadum.

XUMUYEeCKUe BelIeCTBa OBIBAIOT JIBYX BUIOB: Kpucmaiuieckue u bezsoonsvie. [lepoie cogepxar
KPUCTAJUTU3aIMOHHYIO BOJy, BTOPhIE CBOOOIHBI OT HEE.

O06e3B0OKMBaHME KPUCTAITUYECKMX BEHIECTB OOBIYHO MPOU3BOAUTCS HMX HArpeBaHueM. ITOT
MPOIIECC HA3bIBACTCS KaJbIIMHAIIMEH, OTKyJa HEKOTOpble O€3BOJHBIC BEIIECTBA HA3bIBAIOTCS
KaJbIIMHUPOBAHHBIMHU (KaJIbIIHHUPOBAHHAS COMA).

His dotorpadum OTUHAKOBO TPHUTOMHBI W KPHCTAUIMYECKHE W OE3BOJIHBIC BEIICCTBA, HO
KPUCTAIJIMYECKHE BEIECTBA BCETJa JOJDKHBI OBITH B3STHl B OOJIBIIEM KOJIWYECTBE, YeM OE3BOIHBIC.
Bonee yaoOHBI U1 TPUMEHEHHS U JTY4IIIe COXPAHSIOTCS O€3BOTHBIC BEIIECTRA.

Bonpuiyio ponb urpaet coxpaHHOCTh MPOAyKTa. MHOTHE BEIIeCcTBa pas3liaratoTcs Moj AeHCcTBHEM
BO3/yXa (BBIBETPUBAIOTCSA, CHIPEIOT U PACIUIBIBAIOTCS), MPUXOASIT B HETOAHOCTD IO JIEUCTBHEM CBETA U
T. 1. BemecTBa B TakOM COCTOSTHUH OOJbIICH YacThio AMist (hoTorpaduu He TOASITCS.

[IpenoxpaneHne XUMUYECKUX BEIIECTB OT PA3JIOKEHUS JOCTUTACTCS TIIATEIBHOW U MPaBUIBLHOM
yHnakoBKOil. Bce BemiecTBa Hago XpaHHUTh B XOpOILIO 3aKyMOpPEHHBIX OaHkax. HekoTopwie BelecTBa
(HampuMep, a30THOKHCIIOE cepedpo, MPOSBISIONIAE BEIIECTBA) CIEAyeT XpaHWTh B OaHKax TEMHO-
KOpPHYHEBOTO cTekia. Hu B koem ciyuyae He cleayeT XpaHUTh BelleCcTBa 0€3 STUKETOK HIIM HaKIIeeK C
HaUMEHOBAHHEM BEIIECTBA. JDTO OYEHb YACTO MPUBOIUT K IMyTaHUIIE U K TMOpYE PacTBOpa, a MHOTIA U
o0OpabaThIBaeMbIX CBETOYYBCTBUTEIBHBIX MaTEpUajOB MU TOTOBBIX HETaTUBOB M (POTO OTIIEYATKOB.
Kpome Toro, cpenu BemiecTs, npuMeHsieMbIX B (poTorpaduu, BCTpEHarOTCsl €IKUE U SIIOBUTHIC BEIIECTBA.
Ha sTukeTKax Takux BENIECTB BCEraa JODKHA OBITh HaKJIEHKa ¢ Haanuchro: "Sm!".

CocTtaBneHue n npumeHeHne gotorpadmyeckux pacTtBopos

[Ipurorosnenue ¢pororpaduyeckux pacTBOPOB CBOAMTCS K OTMEPHUBAHUIO BOJbI, OTBEUIMBAHUIO
XUMUYECKHUX BEIECTB U PACTBOPEHUIO UX.

OtmeprBaHME M OTBEUIMBAHUE CIEAYET MPOM3BOAMUTH 10 BO3MOXXHOCTH TOYHEE; IOIYCTHMBI
OTKJIOHEeHMs B mpexaenax +10% oT oTMepuBaemMoro WM OTBemIMBaeMoro emecrBa. lloaromy, ecin
¢doTromoOuTENs HE pacoiaraeT TOYHBIMU BECAMH U MEJIKMM Pa3HOBECOM, TO JOCTATOYHO U TJIa30MEPHOM
TOYHOCTH. Tak, Hampumep, mpu OTCYTCTBUM TWpH B 0,5 T MOKXHO OTBECUTHh | T BellecTBa W Ha TJia3
pasznenuTh ero mnomosiaM. B ciydasx, Korja B pelenTax BCTPEYaroTCs TaKMe TOYHBIE J03bl, KOTOPbIE
(bOoTOMIOOUTENIO TPYIHO OTMEPUTH WM OTBECUTh, UX MOXKHO OKPYIJIMTH 10 Mpeneia, yaAoOHOro uis
OTBEIIMBAHUs WM OTMEpUBaHMs. Tak, HalpuMep, €CJIM B pelenTe yka3aHo 5,75 I BEECTBa, TO MOXKHO
OKpYIJIUTh ero 1o 5,5 unu 6 r. OkpyrieHue He J0JDKHO ObITh Oosiee ueM Ha 10%, manpumep, 0,75 T
OKpyrsiTh A0 0,5 unu 10 1 r Heab3s.

JIst oTBEIIMBaHUST MOYKHO BOCITOJIB30BaThCS MEJIKOW pasMeHHOW MoHeTol (ot 1 1o 5 kom.): 1 xor.
BecuT 1 1, 2 xor.- 2 1; 3 kom.- 3 1, 5 Kom.- 5 1. [Ipy OTCYTCTBHUM MEPHUTEIBHOTIO CTakaHa (MEH3YpPKH)
OTMEpPUBAHUE BOJABI MOXKHO TPOM3BOAMTH CTAaHIAAPTHBIM (YailHBIM) TpaHEHBIM CcTakaHoM. FEro
BMecTUMOCTb 200 Mi1. [TpUroToBIsSTH pacTBOPHI yA0OHEE BCETO B IIMPOKOTOPIIBIX CTEKIISTHHBIX OaHKaX.

[Ipu cocrtaBinenun Qororpaguueckux pacTBOPOB Ba)KHA IOCIEAOBATEIbHOCTh PACTBOPEHUS
BewecTB. ClenyeT NpuaepKUBaThCS MpaBUila pacTBOPATH BELIECTBA B TOM MOCIEA0BATEIbHOCTH, B KAKON
OHM yKa3aHbl B pelLeNTe, a B CIy4asX NPUTOTOBJICHHS PACTBOPOB M3 MMEIOLIUXCS B MPOJAXKE TOTOBBIX
(dororpadguueckux cMecei - Mo yKazaHusIM Ha ITUKETKE.

He cnenyer pacTtBOpsTh Kakoe-TMOO BELIECTBO, MPEXAE YEM COBEPILIEHHO HE PACTBOPUTCA
IpeabIayLIee.

PactBopeHne BemniecTBa yCKOpsETCs NOMEIIMBAHUEM CTEKISHHON MaJOYKOM WM COTPEBAHMEM
BOJIBI, OJTHAKO He BbIme 50°.

B psine cnydaeB Bofa nofkHa OBITH B35iTa B TAKOM KOJIMYECTBE, YTOOBI MOIYYHIICS ONPEeSICHHBIH
3aJaHHbIM 00beM pacTBopa. B aToM ciydae OepyT cHauana MeHbIEE KOJUYECTBO BOJBI, PACTBOPSIOT B
HEM BCe BEIIECTBA U TOJBKO MOCJE 3TOTO JOJUBAIOT BOABI 10 HY>KHOTO 00111ero o0bema.
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Taxk, B 4aCTHOCTH, IPUTOTOBIISIOTCS BCE MPOSIBUTENN M PuKkcaxu. Eciu TpedyeTrcst npurotoBuTh 1
J MpOsIBUTENS, TO BHadaye cieayeT B3aTh 700-750 mur Boabl (He OOJbINe), a 3aTeM, PacCTBOPHB BCE
BEIIeCTBa, 100aBUTh BOJBI A0 oOmiero od0bema pactBopa B 1 1. B Takux ciaywasx B peuente gaercs
yKazaHue: BOABI J0... (TOTO WM WHOTO oObeMa). Ecnmu 310 ycrmoBue He 0053aTeNbHO WIIM KOJUYECTBO
BOJIbI JIOJKHO OBITH B3SITO IO PEIENTY, TAKOTO YKa3aHUs HE J¢ JIAloT.

B cBexenpuroToBIeHHOM pacTBOpEe OOBIYHO BBIMAAaeT OCAJOK M3 CIy4YaillHO MOMaBLIed MbUIH,
COPMHOK W HEpPaCTBOPUMBIX YaCTHUYEK, IOITOMY, NPEKAEC HYeM IMPUMEHUTh pPacTBOp, €My MJal0T
OTCTOSITHCS, a 3aTeM OCTOPOKHO CIIMBalOT. EciM pacTBOp COIEPKUT MyTh WM IUIaBalOIIME€ B HEM
YacTHIIBI, HE OCeNallue Ha JHO, pacTBOp cleAyeT o00s3aTeNbHO MpOoQUIBTPOBATh Yepes
¢bunbTpoBaNbHYI0 OyMary WIM TUTpOCKONMYecKylo BaTy. HopmanpHas temmepaTypa [uis Bcex
dotorpaduueckux pactBopoB 18-20°, T.e. 0ObIUHAS KOMHATHAs TeMIepaTypa (UCKIFOUEHUE COCTABIISIOT
pacTBOpHI, MPUMEHsAEMbIe B IBETHOW Qortorpaduu). Ecnmu pacTBop cocTaBieH Ha TEIUIOW BOJE, €T0
CIIeTyeT MPEeABAPUTEITHHO OCTYAUTh.

[Ipu 06paboTke CBETOYYBCTBUTEIBHBIX MaTEPHAIOB PACTBOPHI C TEMIEpPAaTypou BhIme 25°
MIPUMEHSITh HEJIb3Sl M3-32 OMACHOCTH CIOJ3aHUs WU PACIUIaBICHUS dMYIBCUOHHOTO CIIOsl. PacTBOpHI C
temriepatypord Huxke 10-12° paboTarOT HACTONBKO MEMJICHHO, YTO MMH TMPAKTHYECKH HEBO3MOXHO
TMIOJIb30BAThHCA.

He ObiBIIME B ynoTpeOIeHUN pacTBOPHI COXPAHSIOTCS OOBIYHO -AOBOJIBHO J0JT0, HO HEKOTOPHIE
pacTBOpPBI MOTYT MPHUITH B HETOJHOCTh B TeueHHE monydaca. O coxpaHsIeM MOCTU OBICTPOMOPTSIIHXCS
pacTBOpOB OOBIYHO B PELENTE JENaloTCsd COOTBETCTBYIOLIME YKa3aHus. bbIBIIME B ymnoTpeOsieHuu
PacTBOPBI COXPAHSIOTCS XYKeE.

PactBopbl, HaNMMTHIE B BaHHOYKH, TOPTATCA (OKUCISAIOTCS) ObICTpee, 4YeM B OYTBUIKAx, TaK Kak
MMOBEPXHOCTh COMPUKOCHOBEHHSI UX C BO3IyXOM B IIEPBOM ciiydae OoibIlie, 4eM BO BTopoM. Hampuwmep,
OOJIBIIMHCTBO CBEXEMPUTOTOBICHHBIX MPOSBUTENEH B XOPOIIO 3aKYMOPEHHBIX M HAJIUTBIX TOBEPXY
OyTBUIKaX COXPAaHSIOTCS JO TMOJYroAa, B TO BpeMsl KaK B BaHHOYKAaX OHHU 3a OJHH CYyTKU MPUXOJST B
HerogHocTh. [1oaToMy 10 OKOHUYaHUU PabOTHI PaCTBOPHI CIEAYET CIUTH B OYTHUIKY U 3aKyHOPHUTh.

OOBIYHO, 1O Mepe TOro Kak pPacTBOPHI MPHUXOAST B HErOJHOCTh, OHH JIMOO OKpAIIUBAIOTCS
(TemueroT), 10O pasnararoTcs, BeIIAENAS ocafoK. [losBiaeHre 3TUX MPU3HAKOB CBUJIETEIBCTBYET O TOM,
YTO PACTBOPOM OOJIBIIIE MOJIB30BATHCS HENb3SI.

[IprurHOI MOpUM pacTBOPOB MOKET OBITh M UX HCTOIICHUE, TIPU ATOM HEKOTOPbIE PaCTBOPHI HE
MEHSIOT CBOETO BHJIa M OCTAIOTCS JOCTATOYHO YUCTBIMU M Mpo3padyHbiMU. CyIIECTBYIOT pa3IUYHbBIC
XUMHUYECKHE CIIOcOObI MPOBEPKHU MPH F'OJHOCTH TAKUX PACTBOPOB, HO MPOIIE BCErO OMPOOOBATh, PacCTBOP
Ha MPaKTUKE W TTOCMOTPETh, KaK OH JCUCTBYyeT. UeM cUbHEEe UCTOIIEH PACTBOP, TEM MEIJICHHEE U XyKe
OH JIIICTBYET; CUJIbHO UCTOLICHHBIE PACTBOPHI HE JEHCTBYIOT CO BCEM.

Hcromenue pacTBOpOB CBA3aHO TOJIBKO C UX HCIOJb30BaHHEM. [103TOMy, 4TOOBI HE IPUMEHSTH
CWJIBHO HCTOILEHHBIX pAcTBOPOB, CIEIYEeT YUYWUTHIBaTh, KAaKO€ KOJMYECTBO CBETOUYBCTBUTEIBHBIX
MaTepuanoB B HUX 00paboraHo. CyIIecTBYIOT HOPMBI HCIIOJIb30BAHUS HEKOTOPHIX PAaCTBOPOB, KOTOpPHIE
0OBIYHO YKa3bIBAIOTCS B peLEnType.

[TpumeHnsist pacTBOPBI, HAJIO CIEINUTh, YTOOBI OHU HE IO a1l OAWH B Ipyroid. MHOTHE pacTBOPHI
MpU 3TOM JUOO caMH TPHUXOIAT B HETOJHOCTh, JHOO TMPUBOIAT B HETOJHOCTH OOpabaThIBaeMbIC
MaTtepuanbl. HekoTopble pacTBOpHI, HA MPUMEP €IKHE IEJIO0YH, CHIIBHBIE KHUCIOTHI U Jp., BHI3BIBAIOT
0KOTH KOXH. DOTOMOOUTENH JOIKEH TOMHUTEL 00 TOM M COOIIOaTh TIpaBuiIa 0€30MacHOCTH.

MHorue pacTBOpHI, IMOMAB Ha OJIEKAY, BBI3BIBAIOT HA HEW HEYCTPAHUMBIC NSATHA, MOITOMY
(dhoTomobuTeNt0 Hal0 OBITH OCTOPOKHBIM U aKKYPAaTHBIM B padoTe.

lposienneHue

[Tox cioBoMm "mposiBiieHrE" B MPAKTUKE OOBIYHO UMEIOT B BUY HE TOJBKO MPOSIBICHUE CKPBITOTO
n300pakeHus, HO U BCE APYTUe OINEpaluy J1adopaTopHoi 0O6paboTKH (oTOMATEpUaATIOB, IPUMEHIEMbIX
JUISL TIOJTyY€HUsl HETaTUBOB, T.€. MPO SIBJICHHE, OIMOJIACKUBaHHE, (PMKCUPOBAHUE, MPOMBIBKY U CYLIKY, a
TaKKe HEKOTOPbIC JOMOTHUTEIbHbIE ONIEpalMU: yIaIeHNE KAJIbIIUEBON CETKH, AyOJICHHUE U JIp.

YTO HYXXHO 3HaTb O NPOSAIBNIEHUU U NPOABUTENAX

MexaHu3m mpoliecca MpOSBIEHUS COCTOMT B cieayromieM. [locie morpykeHusi IUIaCTUHKU B
MIPOSIBUTENb MOCIEIHUN, pearupys ¢ KpucTaljaMH raJouIHOro cepedpa, mpeBpalaeT UX B Meabyuaiiime
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6echopMeHHBIE KPYIHUIBI METAJUIMYECKOTO cepedpa. MHOTrHe Kpymullbpl TPYIIUpPYIOTCs, o0pa3ys Oonee
KpYITHbIE KOMKHM, HO M 3TH KOMKHM O4YeHb Majibl. OJHAaKO HE BCE KPHUCTAJUIbI OCBEIIEHHOI'O y4dacTKa
CBETOUYBCTBUTEIBHOIO CJIOS MNPUOOPETAIOT CIIOCOOHOCTh MPOSBIATHCA. KOJIMYeCTBO KpHUCTAILIOB,
CIOCOOHBIX K TPOSIBIICHUIO, 3aBUCUT OT KOJUYECTBA CBETOBOW DHEPrUH, MOACHCTBOBABIICH HA JaHHBINA
y4acToK cios. UeM cuibHee ACWCTBHE CBETa, TeM OOJb IIee YHCIO0 KPHUCTAJUIOB TMpPEBpallaeTcs B
cepeOpsiHble KPYNHIILI M TeM TEMHEE CTAaHOBHUTCS IIOCJIE TMPOSBICHUS OCBEIICHHBIM Yy4acTOK
doTtomarepuana. biraromaps ’ToMy CBOMCTBY CBETOUYBCTBUTEIHHOTO CJIOS HA CHUMKAX, KpPOME YEPHBIX U
OeNbIX MECT, MOJY4YaloTCs M BCe MPOMEXKYTOUHbIE TOHA, TaK Ha3blBaeMble MOJyTOHA. Takum o0Opazom,
CTEINEHb MOYEPHEHHUS], T.€. ONTHYECKAsl MJIOTHOCTh MPOSIBIEHHOTO CBETOUYBCTBUTEIBHOIO CIIOS, 3AaBUCHUT
OT KOJINYECTBA MPOSIBJICHHBIX KPUCTAJUIOB.

B o0mmx dyeprax mpouecc MposiBICHUs 3akirodaercss B ciemyroumieMm. Conepikaieecss B
MIPOSIBUTENIE MPOSIBIISIIOIIEE BEUIECTBO, CONMPHUKACASCh C KpUCTallaMu OpOMHCTOTO ce pedpa, MpOsBIISET,
T.€. IPEBPALIAET B KPYIHUIBI METAJLTMIECKOTO cepedpa BCe KPUCTAILIBI HE3aBUCUMO OT TOTO, OBLITH WIIK HE
ObUIM OHU ocBellleHbl. Ho CKOpOCTh 3TOro mporecca A pa3lIUMyHbIX KPUCTAJUIOB pa3inyHa. PaHbiie
JIpyTUX TPEBpALIalOTCd B 3€pHA METAUIMYECKOro cepedpa Te KpHUCTauibl OpOMHCTOro cepebpa, Ha
KOTOpBIE CBET MOACHCTBOBAN CUIIBHEE.

[IpeBpaiieHne ke HEOCBEUICHHBIX KPHUCTAIOB B METAJUIMYECKOe cepedpo CHIBHO OTCTaeT BO
BpemMeHH. Eciam s mpeBpalieHHs OCBEIICHHBIX KpPUCTAIOB B MeTaJUIMuecKkoe cepedpo TpelyroTcs
MUHYTBI, @ UHOT/IA CEKYH/]Ibl, B HEOCBEIICHHBIX KpUCTAJIaX 3TO JJUTCS HECKOJbKO 4yacoB. biaro maps
3TOMY BC€ KpUCTaJIbl OPOMHUCTOTO cepedpa, Ha KOTOpBIE yIal CBET, YCIEBAIOT MPOSBUTHCS paHbIIIE, YeM
HAYMHAETCA TMPOSIBIIEHUE HEOCBEIEHHBIX KpHUCTAIOB. Takoe JeiCTBUE TMPOSIBUTENS HA3bIBACTCS
n30HMpaTeTbHBIM.

Takum oOpa3om, mposiBUTENb Kak Obl JoBepmiaeT paboTy, HadaTyio cBeToM. OH IOJHOCTBIO
BOCCTAHABJIMBAET B KPYMHIIBI METAJUIMYECKOTO cepedpa Te KpUCTaIbl FAIOUAHOTO cepedpa, B KOTOPBIX
IIPOLIECC BOCCTAHOBJIEHUS Y K€ HadaJcs MO JEICTBUEM CBETA.

[lo wmepe mposiBIeHHS KOHTpPAacT M300paKeHHUs TOCTENEHHO BO3pAcTaeT, CTPeMICh K
ONPEJIEICHHOMY MaKCHUMYMY, KOTOPBIM 3aBUCUT KaK OT CTEIEHM KOHTPACTHOCTU CaMMX IJIACTUHOK U
IJICHOK, TaK U OT CTETICHU BIUSHUS MPOSBUTEINSI HA KOHTPACTHOCTD N300paKeHUsI.

Kak B ciyyasix HeIONpOSIBICHUS, TaK W CUJIBHOTO MEpPE NPOSBICHHUS HETATUBBI IMOITY4YaIOTCS
HEYJOBJIETBOPUTEIBHBI MU, BSUIBIMU. TOJIBKO B CiTydae HEIOMPOSBICHHUS HETATUBBI CIUIIKOM IIPO3PAYHBI,
a TP TEPETPOSIBIICHUN CIUIIKOM TUIOTHBI. BsTOCTh M300pakeHUs TPU HEIOMPOSIBICHUU OOBSICHICTCS
TEM, 4TO M300pakeHHEe He yCIeBaeT MpHoOpecTH HeoOXOoauMbld KoHTpacT. Ilpu mepenposiBieHun xe
BSUIOCTh M300pakKeHHUsT OOBSCHSAETCS MOCTENEHHBIM BO3pacTaHMEM IUIOTHOCTH Byand. [loCKOIbKY
KOHTpPACT B OMPE/EIICHHbIII MOMEHT MPOSBICHHS JOCTUTAET CBOETO MakCUMyMa U Oosiee He U3MEHseTCs,
a TUIOTHOCTh BYajH MPOJOJIKAaeT BCE BPEMs BO3pacTaTh, KOHTPACT yMEHbIaeTcs. Takum oOpa3om, B
KaXJOM CJly4ae CYIIECTBYET HEKOTOPBbIM ONTUMAJIbHBIM, T.€. HAWIy4yllud, KOHTpacT. MomeHTOM
HACTYIUICHUS] TAKOT'O KOHTPACTA OMPEEISIETCS U ONTUMAIBHOE BpEMS MPOSIBJICHUSI.

Bpems aT0 konebiercs B MIMPOKUX Mpeaesax B 3aBUCUMOCTU OT (PU3MUYECKUX CBOMCTB IMYJIbCHUH,
BPEMEHH BBIJIEPKKU TIPHU ChEMKE, COCTaBa U CKOPOCTHU JEHUCTBUS MPOSIBUTENS, TOJIIMHBI U CTEICHU
3a]1y0JIEHHOCTH AMYJILCUOHHOTO CJIOSl MPOSBIISIEMOro MaTepraia. Yem ToJie SMyJIbCHOHHBIN CIIOHN U YeM
CWJIbHEE OH 3aJy0JieH, TEM MeEJIEHHEee MPOSBHUTENb MPOHUKAET B TOMNIY cios. [loaToMy mpu ogHOM H
TOM JK€ COCTaBE€ NPOSBUTENS BPEMs MPOSBICHHUS HETaTHBHBIX IUIACTUHOK M IUIEHOK, y KOTOPBIX
AIMYJILCUOHHBIN CIIOU ToIIE, OyaeT OObIle, Y4eM BPEMsl MIPOSBICHUS MO3UTUBHBIX IJIACTHHOK, IJICHOK U
(hoTobyMmar, y KOTOPBIX AMYJIbCHOHHBIN CJION TOHBIIIE.

CkopocTh JEHCTBUS MPOSIBUTENIEH 3aBUCUT TaKK€ M OT CTENEHM, UX MCTolleHHOCTH. [lo mepe
WCTOLICHUS] CKOPOCTh MNpOSIBIIEHUs CHMKaeTcs. HakoHen, Ha CKOPOCTh MpPOSIBIEHUS CYIIECTBEHHOE
BIIUSTHUE OKa3bIBa€T M TEMIIEpaTypa MpOsSBUTENsS. UeM BBIIIE TEeMIEpaTrypa, TeM OBICTpee MpPOTEKaeT
nposiBjieHue. Ho Tpu CAMIIKOM BBICOKOW TeMIlepaType TMpOSBISIONIETO pacTBopa (Bbimie 25°)
OMYJIbCHOHHBIN CJIOH MOKET OTCIIOMTHCS OT TOJIOKKH WIIH PACIUIABUTHCS, U HETaTUB OyIeT Oe3HaIeKHO
ucnopyeH. C MOHM)KEHHEM TeMIEpaTypbl MPOSIBUTENIb HAUMHAET padoTaTh MeiieHHee. [lpu criuiikom
HU3KOHM TeMIepaType MposiBICHUE MOKET OCTAHOBUTHCSI COBCEM.

Ha npaktuke mpuMmeHstoTcsi qBa crnoco0a KOHTPOJS MPOSIBICHMS, T.€. ONpeNeseHUs MOMEHTa
OKOHYAHMS MPOSBIICHUS: BU3YaJIbHBII U IO BPEMEHH.

Busyanvuelii cnocob, T.e. HaOJMIOAEGHUE 3a XOJOM IPOSBICHUS HA TJa3, HauOoyee MpPOCTOW s
HAaYMHAIOIMUX (HOTOMIOOUTENEH, AOMYCTUM TOJBKO B CIydyasX NPUMEHEHHUS IJIACTUHOK M IUICHOK,
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MO3BOJISIOMINX BECTH TPOSIBIICHUE IPH KAaKOM-JIMOO OCBEUICHWH, TOCTATOYHO SPKOM, YTOOBI BUIETH
n300pakeHHeE.

Cnocob nposgnenus no pemeHy OCHOBaH Ha TOM, YTO B 3aBUCUMOCTH OT COCTaBa U TEMIIEPATypPbl
MPOSIBUTENS KaXKAbIA MPOSBUTENh AA€T HAaWIy4llIMe pe3yibTaThl A JaHHBIX (OTOMATEpUaAOB IMPHU
OTIpeICJICHHOM BPEMEHU MPOSIBICHHS.

KouTponb nposiBiaeHust mo 3ToMy crnocoOy MpOU3BOIUTCS TOJIBKO MO BpEMEHH, T.e. 6e3 BCAKOIro
BU3yanpHOrO HaOmroAcHus. [IpumeHeHHe Takoro cmocoba CcTano HEOOXOMUMBIM C TOSBICHUEM
M30MaHXPOMATHYECKUX (POTOMATEPUANIOB, JOMYCKAIOUINX 00pabOTKy X TOJIBKO B TEMHOTE.

Vke Ha HepBbIX Mopax paboOThl (QOTOTIOOUTENH CTAIKUBAECTCS C OOJIBIIMM YHCIOM PELENTOB
MIPOSIBUTENICH, BCTpEUalOUIMXcs B JUTepaType. B mpopake Takke MMeEETCs MHOXKECTBO Y€ TOTOBBIX
NpOSIBUTENCH B MATpOHAX, MAaKeTUKAaX M KOPOOKaX, BBIMYCKAE€MBIX TOJ pPa3HbIMHU HA3BaHUSAMHU. DTO
00CTOSATEILCTBO YAacTO CTaBUT (OTOMOOUTENST B 3aTPyJHUTENbHOE TonokeHHMe. Ha kakom wu3
MIPOSIBUTENCH OCTAHOBUTDH CBOW BHIOOP M YEM OTIMYAIOTCS OJHU MPOSIBUTEIH OT APYTUX?

Paznuynble MO CBOEMy COCTaBy MpPOSBHUTENM OONANAlOT M Pa3sHbIMU cBoiicTBamMHu. Tak, oaHM
NPOSIBUTENN paboTaroT OBICTpO, Apyrue MemyeHHO. OJIHU NPOSIBUTENH IMOBBIIMIAIOT KOHTPACTHOCTH
HEraTUBOB, Jpyrue, Ha000poT, cHUKAIOT ee. CocTaB MPOSBUTENS OKA3bIBAET BIMSHHUE U Ha 3€PHUCTOCTh
1300paskeHMs: OHU TPOSIBUTEIH JAI0T W300paskeHue 0ojiee 3epHUCTOE, YeM JIpYyTHE.

Boobmie croiicTBa mposiBUTENCH B3aMMOCBs3aHbl. brIcTpo paboTaromiue MpOSBUTENH ICUCTBYIOT
KOHTPACTHO M JAIOT 0ojiee KPYMHOE 3€pHO, BCIEJICTBHE YETO MOHMKAIOT Pa3pelIalonlyl0 CIIOCOOHOCTb.
MemienHo paboTatoniue MPOSIBUTEH, Hao00poT, JNEeNCTBYIOT MSTKO, MTOHMKAIOT
CBETOUYBCTBUTEIBHOCTb, YMEHBIIAIOT 3E€PHUCTOCTh HW300paKEHUs, a CIEeA0BAaTEeNbHO, MOBBILAIOT
paspemaliryo cnocodHocts. KpoMe Toro, 3Tu mposiBUTENH 00J1aal0T BBIPABHUBAIOIIUM CBOMCTBOM,
T.€. CIOCOOHOCTHIO BHIPAaBHUBATH KOHTPACT U300paKEHH. DTO CBOHCTBO UMEET OTPOMHOE 3HAUCHUE NIPU
MPOSIBICHUU KATYIIEYHBIX M KHUHOIUIEHOK, Ha KOTOPBIX OOBIYHO HMMEIOTCSI CHUMKH Pa3IUYHBIX I10
KOHTpacTy OOBEKTOB, CAETAHHbIE C Pa3HBIMU BbLAEpP)KKaMu. KaxIplii U3 CHHMKOB, CTPOrO T'OBOPA,
TpeOyeT NMPOSIBICHUS B COOTBETCTBYIOIIEM MPOSIBUTENE U COOTBETCTBYIOLIEE BPEMS, a IIOCKOJIbKY BCE OHU
MPOSIBJISIIOTCSA B OJTHOM IPOSIBUTENIE M OJHO U TO K€ BpPeMsl, BaXKHO, YTOOBI 32 3TO BPEMs BCE HETAaTHBBHI
OBLIH MPOSIBIIEHBI ONTUMAJIBHO, T.€. YTOOBI MPOSIBUTENH 00J1a/1aJ1 BBIPAaBHUBAIOIIUMH CBOWCTBAMHU.

PyKOBOACTBYSICh ONMMCAHHBIMU CBOWCTBAMH, HETPYIHO CJENaTh NPABUIBHBIM BBIOOD IPOSIBUTEIIS.
[Ipu mposiBIeHUU TMJICHOK JIYYIIMMH, OYEBUIHO, SIBISIOTCS MEIKO3EPHUCThIE (MEAJIEHHO paboTarolue)
NPOSIBUTENN, a MPU MPOSBICHUU (POTOMIACTUHOK U (hoToOymar - ObicTpozeicTByromue. MeaneHHO
paboTaroliie nposBUTENH YIOOHBI M TEM, YTO 4YeM OoJbllie BpeMsi MPOSIBICHHS, TEM TOYHEE MOXKHO
OTIpPENICIUTh HAWIydlllee BpeMsi NMPOSABICHHS M TEeM JIErue €ro peryiupoBaTh, TaK Kak HEOOJbIINE
OTKJIOHEHHS BO BPEMEHHU IMPOSIBIICHUS MIPH paboTe ¢ TAKUMHU MPOSIBUTENIIMU CKAa3bIBAIOTCSI B 3HAUYUTENILHO
MEHbILIEH CTENEeHH, YeM IpHU paboTe ¢ OBICTPOACHCTBYIOIIUMU MPOSIBUTEISIMH.

UtoObl n30aBUTH (POTOMIOOUTENCH OT HEOOXOAMMOCTH MPUOOPETATh OTACIIbHBIC XUMHUKATHl U
3aHUMATbCA UX B3BEIIMBAHUEM, B MIPOIAXY BBITYCKAIOTCS TOTOBBIE CMECH ITHX BEILECTB, YIIAKOBAHHBIC B
KapTOHHbIE MATPOHbI WJIM MAKEThl U JO3UPOBAHHBIC JUISl OMpPENEIeHHOro KojaudecTBa BoAbl. Cpenn HUX
UMEIOTCSI W pasznuuHble nposiBUTenH. [lomHbIl cocTaB 3THX cMeceil 0ObIYHO HE 00O3Ha4yaeTcss Ha
STHKETKE. YKa3bIBalOTCS TOJBKO MposBIsiolnue BemecTBa. [loaToMy mpu MOKynKe HpPUXOTUTCS
PYKOBOJICTBOBATbCS YKAa3aHHbIM Ha OSTUKETKE Ha3HAYCHHEM TPOSBHUTENI, B Tmponaxke HUMEIOTCH:
MEJIKO3E€PHHUCThIE MPOSBUTEIN Ui IUICHOK, MPOSBUTENU [UIsl IUIACTUHOK M IUIOCKHUX IUIGHOK U
nposiBuTenu i ¢orodymar. BerpeuaroTest MposSBUTENH YHUBEpPCAJbHBIC, MPUTOIHBIC IS TUIACTHHOK,
IUIOCKUX TIJIeHOK W Oywmar. [lposiBuTenu B mnaTpoHax Haao NOpuoOpeTaTh MO 3TUM YKa3aHUSM.
Hcnonp3oBanue MposSBUTENECH HE MO MNPsIMOMY HMX HA3HAUYEHUIO MPHUBOAMT K OTPHULATEIEHBIM
pe3yibTaTam.

[IpuMeHeHre TOTOBBIX MPOSBUTENEH B MATPOHAX, HECOMHEHHO, y100HO, HO HE COBCEM BBITO/IHO.
Takue nposiBuTenn o0xoaaTcs gopoxke. Kpome Toro, oHu He cTaOMIBHBI IO CBOEMY COCTaBY U HE BCErAa
OTJIMYAIOTCSI HEOOXOUMOM CBEXECThIO BXOASIIUX B HUX BEIIECTB, YTO MHOI/IA MPUBOAUT K HEyJadaM.
l'opa3zno ayumme u OGojee BepHbIE pE3yNbTaThl NAIOT MPOSBUTENH, COCTABIEHHBIE W3 OTAEIbHBIX,
KOHEYHO JOOPOKauYeCTBEHHBIX, XUMHUUECKUX BEIIECTB.

B coctaB mposBISIOIIMX PAcTBOPOB, KPOME BOJIbI, OOBIYHO BXOJAT: MPOSBISIOLIEE BEUIECTBO
(omHO WM 1Ba), KOHCEpPBUpPYIOIIEE (COXPAHSIOIIEE) BEIIECTBO, IIEIOYh U MPOTU-BOBYaJIHpYIOLIEe
BEIIECTBO.

HekoTopsie mposiBUTETN MOTYT pabOTaTh U O€3 IIeI0YH.
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B kauecTBe MpPOSBISIOMIMX BEHIECTB NPUMEHSIOTCS: aMUAON, THAPOXWHOH, TJIHIWH, METOJ,
napaaMMHO(EHOJ, TUPOTauIoi, MUpOKaTexuH u 1p. Hawmbombiiee mpuMeHEHHE HMEIOT METON U
THJIPOXHUHOH.

KoHcepBupyiomiee BemecTBO MPeAoXpaHsSeT MPOSBISIIOMIMNA PacTBOP OT OBICTPOrO OKHCIICHUS
KHCJIOPOAOM BO31yXa.

B kadecTBe KOHCEPBUPYIOIIErO BELIECTBA B MPOSBUTENSAX MPUMEHSETCS TJAaBHBIM 00pa3oM
CyIb(UT HATPUS.

Hlenoyr B mposiBUTENIE WIPAeT pOJib YCKOPHUTENS Ipoliecca IMPOSBICHUS U BO3OyAUTENs
MPOSIBIISIIONIEH CITOCOOHOCTH MPOSIBIIAIONIETO BELIECTBA.

B kadecTBe 1mieno4n yaiie BCEro MPUMEHSIOTCS CO/Ia W TOTalll, pexke Oypa u u3penka (B ObICTPO
paboTaroUMX NPOSIBUTENSIX) €AKUN HATP U €IKOE KaJlu.

[IpoTuBoByanupyolre BenlecTBa NpeaynpekaaoT o0pa3oBaHie Byail, HO 3aMeJISIOT AeicTBHe
MIPOSIBUTEIIS.

B xadyecTBe MPOTUBOBYAMPYIOIIETO BEIIECTBA OOBIYHO MPUMEHSICTCS OPOMUCTBIN KaJTHii.

W3MeHsist KOHIIGHTPALIMIO TIEPEUUCIICHHBIX BEIIECTB B PACTBOPE, MOXKHO COCTaBHUThH MPOSBUTENH C
pa3IUYHBIMU CBOMCTBaMU. BMmecTe ¢ TeM, XOpOIIO U3yUnB CBOMCTBA KAKOTr0-IMOO OJTHOTO MPOSBUTENS U
M3MEHSS BpeMsl IPOSIBIICHUSI M TEMIIEPATypy PacTBOPA, MOXKHO MOJIYYHUTh C MTOMOIIBIO 3TOTO MPOSBUTEIS
OTJIMYHBIE PE3yJIbTAaThl B CAMbIX Pa3lWYHbIX ciydasx. ClelyeT Mo3TOMy HACTOSITENIbHO PEKOMEH0BATh
¢doromobuTeNsIM HEe pa3dpachiBaTbCs B BHIOOPE MPOSBUTENCH, a MOJIH30BATHCS B HETAaTHBHOM IPOIIECCE
onHuM peuentoM. Ilo 3Toi ke mnpuyrHE MBI OrpaHMYMBAaEMCs HEOONBIIMM YHCIOM PELENTOB
MIPOSIBUTENEH, MPOBEPEHHBIX HA MPAKTUKE U XOPOIIO ce0s1 3apeKOMEHI0BABIIHUX.

Kak mbI yxe roBopuiu, Beakuii pororpadudeckuii pacTBOp O BpEMEHEM MOPTUTCS JaKe U B TOM
cilydae, eclii OH He Obl1 B ynorpeOiieHun. Ecim ke pacTBOp yke MpHUMEHsUICS XOTs Obl OJMH pa3, OH
MOPTUTCS 3HAUUTENbHO ObicTpee. [loaTomy (GoTONMIOOUTENI0 pPEKOMEHAYETCS SKOHOMHO MOJIb30BaThCS
posiBUTENEM, Oepsi ero B HEOONIBIINX /103aX U MAKCUMAJIbHO HCIIOB3YSI.

dukcupoBaHue u hukcax

OcTtaBuiyecs B CBETOUYBCTBUTEJIBHOM CJIO€ HEMPOSIBICHHbBIE KPUCTAIBI OpOMHCTOro cepedpa
COXPAHSIIOT CBOIO CBETOUYBCTBUTEIBHOCTh. ECIU HE yAamuTh UX U3 CIOS, TO PaHO WM TO3JHO OHH
MOTEMHEIOT TI0]1 ICUCTBUEM CBETa U n3o0paxeHue OyaeT ucrnopueHo. Ytoos! cuenath Gororpaduieckoe
M300paKeHNEe CBETOCTOMKUM, T.€. HE OOSIIMMCS CBETa, TaKWE KPUCTAIbI HAJAO YIAIUTh U3 ciod. s
BBITIOJIHEHUSI ATOTO TpPHUMEHsETCS Tpouecc (ukcupoBaHus, T.e. 00pabOTKa IIACTMHOK WM TUICHOK
pacTBOpoM (PUKcaxa.

['maBHOI cOCTaBHOM YacThIO BCEX (PUKCUPYIOLIUX PACTBOPOB SBJSETCS THOCYNb(AT HATPUs, UIIH,
KaK ero 0ObIYHO HA3BIBAIOT, TUIIOCYIB(UT, BCTPEUAIOIIHNIACS B BUJIE KPUCTAJUTMYECKON 1 0€3BOHON COIH.
B mro6om ukcupyromem pactBope BMecTo 100 gacTeil KpUCTAIIIMYIECKOTO THOCYJIb(aTa HaTPHsI MOKHO
B3sITh 64 yactu 6e3BoAHOrO, a BMecTo 100 yacTeit 6e3BogHOrO - 157 yacTell KpUCTAIITNYECKOTO.

@dukcaxxu ObIBaIOT OOBIKHOBEHHBIE, KUCIIBIE, KUCIBIE TyOsIme u ObICTpEIE.

OOBIKHOBEHHBIN (PUKCAXK-ITO PACTBOP THOCYyNIb(]ara HaTpus B Boje. Takue puxcaxku pabdoTaroT
SHEPTUYHO, HO COXPAHSIOTCA TUI0XO, /

Kucneie ¢ukcaku OTIMYAIOTCS 3HAUYUTEIBHO JIyYIIEH COXpPaHSEMOCTBbIO; KpPOME TOT0, OHH
MTHOBEHHO OCTAHABIIMBAIOT IPOLECC MPOSBIEHUS U YCTPAHSIOT XKEJIThIE ISTHA, MHOI/Ia BO3HUKAIOLIUE
MIPH TIPOSIBIICHUU.

Kucneie nyosmme ¢ukcaxu o01amaloT TEMU K€ CBOMCTBAMH, YTO M KHCIIbIE, HO OJHOBPEMEHHO
3alyONMBaIOT KENATUHOBBIN CIIOH, ENaloT ero 6ojee CTOMKUM K MOBBIIIEHHON Temmepatype. [loatomy
KHCIBIe TyOsime GUKCaXn peKOMEHTyeTCsS IPUMEHSTH JIETOM.

BbricTprie (ukcaxku oTIMYAIOTCA OT Apyrux Ooyiee ObICTPBIM jAelicTBUEM (paboTaioT B 2 pasa
ObIcTpee, YeM OOBIKHOBEHHBIH, U B 3 pa3a ObIcTpee, YeM KUCIIBIA Ty OsIIIHil).

boictpeie u kuchable ayosmue (UKCakd coxXpaHsioTcs Iioxo. Jlydine coxpaHsoTcs
OOBIKHOBEHHBIE W OYEHb XOPOIIO - KUCIIBIE (PUKCAKH.

Tax ke, Kak ¥ MPOSIBUTENH, B MPOAAXKY MOCTYMAIOT FOTOBbIE (DUKCAKK B MATPOHAX U KOPOOKax.
OO6bIyHO 3TO MO0 TPOCTO THOCYAb(GAT HaTpus (rumnocyib@ur), aud0 Kucnas (UKca)kHas COJb C
MeTabucyinbpuToM Kamug. [oToBele (QuKcaxku ynoOHbl ans  (QoTomoOuTeneid U JOCTaTOYHO
BBICOKOKAUECTBEHHBI, IIO3TOMY HMMH MOYKHO YBEPEHHO IMOJb30BaThCS, HO OOXOASTCS OHM HECKOJIBKO
JOpoKe, 4eM (PUKCaKH, MPUTOTOBISIEMBIE U3 OTJEIbHBIX XUMHUKATOB.
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CyLWHOCTb U 3Ha4YeHue NPoOMbIBKU

JIro00#1 CcBETOUYBCTBUTENIbHBIA MaTepuan, Oyab TO (OTOMIACTUHKA, (OTOMJICHKA WM
(dhoTobymara, mocie mposiBICHHUS U GUKCHPOBAHUS TPEOYET MPOMBIBKH B UUCTOM BOJIE.

MHorue, 0co0eHHO HauuHaromue (OTOIOOUTENN, YaCTO HEJOOICHUBAIOT MPOLIECC MPOMBIBKU H
CUUTAIOT, YTO IeJIb 3TOW ONEPAIH - CMBITh C MOBEPXHOCTH CBETOYYBCTBUTEIBHOTO CIIOSI M MOJUIOKKH
ocTaTKu (uKcupylomero pactsopa. Ha camom jxe nene 1enb HNPOMBIBKU - YAAJIUTh M3 BCEH TOIIIU
’KEJTATUHOBOTO CJI0Sl OCTATKU (PUKCAXKa M JPYTUX MPOAYKTOB.

[Ipormece 3TOT MpoTEKaeT 04YeHb MEVIEHHO M COBEpIIAeTCs MyTeM AU(Qy3uH, T.e. HOCTETIEHHOTO
CaMOTIPOU3BOJILHOTO MMPOHUKHOBEHUS YaCTHUEK 3TUX MPOIYKTOB U3 JKEJIATHHOBOTO CJIOS B BOJY.

[IpombIBKa B HECMEHSEMOW CTOsSUEH Boje (HampuMep, B KIOBETE€) HE MOXKET JaTh XOPOIIMX
pe3yJIbTaToB, TaK Kak AU} Qy3us MPOUCXOANUT 10 TEX MOP, MOKA B CONMPHUKACAIOIIUXCS cpenax (B JAHHOM
cllydae B 3MYJIbCHOHHOM CJIO€ U B BOJIE) HE HACTYNHUT OJAMHAKOBAas KOHLEHTpalus dactul Bemectsa. C
HACTYIUIEHHEM 3TOTO MOMeHTa auddy3usi mpekpamaercs, a clie0BaTeNbHO, MPEKpaIIaeTcsl U MpoIecc
NPOMBIBKH. BOT modyeMy HeraTWBbl M OTHEYAaTKH CJIEAYET NPOMBIBATH B IMPOTOYHOW WM B YacTO
CMEHSIEMOM BOJIC ¥ IOCTATOYHO JITUTEITHHOE BPEMSL.

PeuenTbl HeratTMBHbIX ﬂpOﬂBMTEﬂEVI

Jns mposiBneHus (OTOMIACTHHOK M IMJICHOK PEKOMEHAYIOTCS MPOSIBUTENH, MPUMEHSEMbIe Ha
¢abpukax NpHU HUCHBITAHUU 3TUX (POoTOMATEpHAOB M OMNpENeIeHUH HMX CBOMCTB. IIposBuTenu stu
Ha3bIBAIOTCS CEHCUTOMETPUYECKHUMHU.

Cencuromerpuueckuii nposipuresb Ne 1 st (l)OTOIIJIaCTI/IHOK*

Merton Ir
I'mppoxuHOH Sr
Cynbsdut HaTpus (KpUCTATUTMUCCKHUH) S2r
Cona (0e3BoHAs) 20r
BbpoMucThIi Kanuii Ir
Bona o 11

B 1 1 sToro mposiButenst MOXHO TposiBUTH 25-30 doToruractuHok pazmepom 9x12 cm wim 100
OTIIEYaTKOB TOTO e (opmara. Bpems nposiBienus ¢poromnacTuHok (npu temneparype 18-20°) 5-7 muH.
Bpewms nposinenust porodymar 1'2-3 MuH.

CencuToMeTpruyecKHil MposiBUTEIb Ne 2
AJISl HeTATUBHBIX ()OTO- 1 KMHOIJICHOK (MeJIKO3ePHHUCTBIH)

Meron 8r
Cynbsdut HaTpus (KpUCTATUTHUECKHUH) 250
Cona (0e3BoaHAs) 575r
BbpoMucThIi Kanuii 25r
Bona molan

KonnyecTBo 6€3BoHOM conbl B mposiButene Ne 2 MoxkHO 0e3 ymiep0a okpyriauTh 10 6 1. B 1 71
MIPOSIBUTENISI MOYKHO MPOSIBUTH 4-5 KaTyIIeK IICHOK WK CTOIBKO K€ MaIO(OpMAaTHBIX TUICHOK.

Ha ynakoBke IJIEHOK MMEIOTCSI yKa3aHUS O BpeMeHu mposiBieHus. IlogoOHble ke ykazaHus
UMEIOTCSI M Ha JTUKETKAaX TOTOBBIX MEJIKO3EPHHUCTBIX IMpPOsSBUTENEH, KOTOpbIE, OJHAKO, 4YacTO He
COBMAJAIOT C MEPBBIMU. DTO BbI3BIBAET y (hoTONMIOOUTENEH 3aKOHHBIN BOIPOC, CKOJBKO K€ BPEMEHH
CJIEZIyeT TPOSIBIIATh IUICHKY B TOTOBOM MEJIKO3EPHHCTOM IIPOSIBUTENE: CKOJIBKO YKa3aHO Ha JTHUKETKE
IJICHKU WM Ha 3TUKETKE MPOSIBUTEIS.

BpeMmsi mposiBneHHs, yKa3plBaeMO€ Ha YIAaKOBKE TIUICHOK, PACCYMTAHO MPUMEHHUTEIHHO K
CEHCUTOMETpUYEeCKOMYy nmposiButento Ne 2 mpu  Temmepatype pactBopa 18-20°, moaTomy
PYKOBOJICTBOBATHCSI UM MO>KHO TOJIBKO TPU 00pabOTKe TJICHKU YKa3aHHBIM MTPOSBUTENIEM TPH YKa3aHHOM
temneparype. IlpakTuka, ogHaKo, MOKa3bIBa€T, YTO BO BCEX CIIy4asX BpeMsl MPOSBICHHUS B 3TOM
MIPOSIBUTEIE TTOJIE3HO HEMHOTO (TIPOLIeHTOB Ha 15-20) yATUHUTS.

Ecnu cpaBHUTH yKka3zaHus O BpEMEHH IMPOSBIICHUS, UMEIOIINECS Ha YIAKOBKE Pa3IMYHBIX COPTOB
IUIGHOK, MOXXHO YBHJIETb, YTO Ui PasHbIX COPTOB 3TO BpEMS Pa3IUYHO. DTO YKa3bIBaeT HA TO, YTO
HaWIy4llIue pe3yJIbTaThl MPOSBICHUS 3aBUCAT HE TOJIBKO OT COCTaBa MPOSIBUTEINS, HO U OT COPTa IUICHKH.

x
OTOT e MPOSIBUTENh PEKOMEHYETCsl ¥ AJIS ITPOSIBIICHUST oTOOYyMar
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Ha sTHkeTkax jxe mposBUTENEH yKa3aHO JUIIb OJHO BpeMs IIPOSBICHUS AJIsl BCEX COPTOB IJIEHOK,
YTO, €CTECTBEHHO, HE MOXET BO BCEX CJIyyasX TrapaHTUPOBAaTh IOJTy4YEHHE OTJIMYHBIX HETraTHBOB.
[TosToMy KO BpeMeHH, yKa3aHHOMY Ha YIAKOBKE MPOSBHUTENICH, CIEAyeT OTHOCHUTHCS KPUTHUECKHU.
MHorouuciaeHHble TPOObI MPOSBIEHUS TUIEHOK B FOTOBBIX MPOSBUTENSAX MMOKA3aly, YTO MPU yKA3aHHOM
Ha HUX BPEMEHHU MPOSBICHUS HEraTHBBl MOJYYAIOTCS YPE3MEPHO KOHTPACTHBIMU. PexomeHnayertcs
MMOATOMY COKPAaTUTh BpeMs MpOsiBIieHUs MporeHTOB Ha 20. BooOmie xe mpu paboTe C MpOSIBUTEIEM,
COCTaB KOTOPOT'O HEM3BECTEH, HEOOXOAMMO IMPEABAPUTEIHHO OMPOOOBATH €0 HA MPAKTHUKE, MPOSBUB B
HEM HeOOJbIlINe OTPE3KH SKCIOHWPOBAHHOM IUIEHKH B pa3Hble MPOMEXYTKH BpEMEHHU MpPU OJMHAKOBOM
temneparype 18-20°.

beiBaeT, 4TO B Tmpojaaxe OTCYTCTBYeT METOJ WM TUAPOXUHOH, HO HUMEIOTCA Jpyrue
nposiBistonye Bemectsa. Ha 3ToT ciiyuyail mpuBOAMM HECKOJIBKO PELENTOB MPOSBUTENEH, COAEpKALIUX
OJIHO TpOsBISIONIee BellecTBO. Bce 3Tu mposiBUTENM NMPUTOAHBI ISl TUIACTUHOK, IUIOCKUX IUIEHOK U
¢dhoTtoOymar. J{1s mposiBICHHS KAaTYIIEUHBIX U KHHOIUICHOK MPUMEHSTh UX HE CIICIYeT.

AMH/I0/I0BbIH POSIBUTEJIb

AmMunon 5r
Cynbsdur Hatpus (6€3BOTHBIN) 25T
Bona o 11

AMUJI0TT BBOAUTCS B PacTBOP CyJIb(UTA HEMIOCPEICTBEHHO epe puMeHeHneM. PactBop ObicTpo
MOPTHUTCS ¥ MOCJIE YIOTPEOIEHUS TOJKEH OBITh BBUIHT.
Bpewms nposinenus npu 20° 3-5 muH. PaboTtaet MArko.
I'nuuuHOBBI MPOSABUTEb

Cynbsdur Hatpus (0€3BOTHBIN) 25r
[ToTtam 50r
B 0Z000%0 10r
Bona moln

Bpewms nposinenus npu 20° 5-8 muH. PaboTaetr HopMabHO.

MeTo0/10BbIH POSABUTEJ b

Meron 3r
Cynbdut Hatpust (03BOIHBIN) I5r
Cona (6e3BoaHAN) 121
bpomucteii kanui 4r
Bona noln

Bpewmst nposinenus npu 20° 3-5 muH. PaboTtaet Msrko.
I'mapoXMHOHOBBIN NPOABUTE/Ib

Cynbdut Hatpus (03BOIHBIN) 20r
I'mapoxuHoH 6r
Cona (0e3BoaHA) 60T
bpoMucThIil Kanuii Ir
Bona o 11

Bpewms nposiBnenus npu 20° 6-8 muH. PaGoTaeT KOHTpacTHO.
ITapaaMmuHo(eHO0/10BbII POSABUTENb

[Tapaamunodenon 8r
Cynbdut Hatpust (03BOIHBIN) 30r
Cona (6e3BoaHAN) 50r
bpomucteii kanui 0,5r
Bona noln

Bpewmst nposiBnenus npu 20° 6-8 muH. PaboTaer HopManbpHO.

[Ipy wucnonp30BaHUM MPOSIBUTENEH,

COJIEpXKAIUX OJIHO TMPOSIBJISAIONICE

YUUTBIBATh YKa3aHHBIA XapakTep X paOOTHI.
MeJ1k03epHHCTBINH METOI0BbIN MPOSIBUTEb ¢ Oypoii

Meron Sr
Cynbsdur Hatpus (6€3BOTHBIN) 75t
Bypa (kpucrannuyeckas) 121

bopnas kucnora (kpucramiueckas) 4 r

Bona

moln

BEIIECTBO,

HAzo
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Bpewms nposinenus npu 20° 15-20 muH.
B 500 mur mposiBUTENST MOXKHO 00paboTaTh 2 KaTyIIKKA MTUPOKOW MW KHHOIUICHKH, MPUYEM TIPH
IIPOSIBJIEHUY BTOPOU KATYIIKH CIEAYET yBEIUUUTH BpeMs NposBiieHus Ha 10%.
MeJsIK03epHHCTBINH METOI0BBINH NPOSIBUTE/Ib 0€3 1IeJI0YH

MeTton 751
Cynbsdur Hatpus (6€3BOTHBIN) 100
Bona o 171

Cpennee BpeMs nposiBiaeHus npu temmeparype 20° 20 MuH.
B 1 11 nmposiBuTens MoxHoO 00paboTaTh 6 KaTyleK MHUPOKOIH MM KHHOIUIEHKH, YBETUUMBasi BpeMs
MPOSIBJIICHUS JUISl KaXXA0M nociienyromnie karymku Ha 10%.
Oc000 KOHTPACTHBIN NMPOSABUTEIb IJIA IVIACTUHOK (ISl PeNpPoOayKIMiA)

Pacmeop 1
I'mppoxuHoH 10r
MertabucynbhuT Kamus 10r
bpomucteii kanui 2r
Bona noln

Pacmeop 2
Enxnii xanui 20T
Bona 1n

O0a pacTBOpa CMEIIMBAIOTCS HEMOCPEACTBEHHO MNepes] YIOoTpeOJIeHnEM B PaBHBIX KOJINYECTBaX.
Bpems mpossienus npu 20° okono 3 muH. [lposBurens coxpassercda miaoxo. Clenyer mno3Tomy
M0JIb30BAThCS MAJIEHbKUMU MTOPLUSIMH PacTBOpA.

B mo0oM pacTBOpe NpOSBUTENS KPUCTAUIMYECKUH CyNb()UT HATpUs MOXKHO 3aMEHUTH
MIOJIOBUHHBIM KOJINYECTBOM O€3BOJIHOIO MJIM O€3BOJHBIN - YIBOCHHBIM KOJINYECTBOM KPUCTAJUINYECKOTO.

3a OTCYTCTBHEM KPHCTANTMYECKON MM OE3BOAHON COABI MX TaKX€ MOYKHO COOTBETCTBEHHO
3aMeHATh OAHY Jpyro#, 6eps Bmecto 100 T kpucTaymuyeckoi coabl 37 T 6e3BoaHoi wiu Bmecto 100 r
6e3BogHOM 270 T KPUCTAITUIECKO.

PeuenTtbl hukcaxen

OOBbIKHOBEHHBIN (PUKCAK
Tuocynbdar Hatpus (kpuctammmueckuit) 250 r
Bona moln
Bpewms ¢ukcupoBanus npu remnepatype 20° 10-12 muH.
Kucabiii pukcax
Tuocynbdar Hatpus (kpuctammuueckuit) 250 r
MeTabucynbpuT Kasust 25T
Bona moln
Bpewmst puxcupoBanus npu remnepatype 20° 15-20 muH.
Kucawbiii nyosiimmii pukcazk
Tuocynwdar nHatpus (kpuctaumdeckmii) 250

Cynbut Hatpus (0e3BOAHBIIH) 15t
VYkcycnas xkucnota (30%) 45 mn
KBaciip! amroMoxanneBbie ISr
Bona moln

Bpewms ¢ukcupoBanus npu remnepatype 20° 25-30 muH.

Toncrteie u 3a1y0IeHHBIE AIMYIBCHOHHBIE CIION (PUKCUPYIOTCS 3HAYUTEIBHO JIOJNbIIE, YeM TOHKHE
u He3anyOneHHble. [lo3UTHBHbBIE MJIACTUHKM W IUIGHKH (DUKCHPYIOTCS OBbICTpee, 4YeM HEraTHBHBIE.
doTtobymaru HUKCHpyIOTCs ObICTpEe MO3UTUBHBIX IJIACTUHOK M TUICHOK.

[IpuBeneHHble MOJ peLENnTaMu yKa3aHHs O BPEeMEHU (UKCHUPOBAHMS OTHOCATCS K HETaTHBHBIM
Marepuanam. Boobie ke 6omnee qiuTebHOe (PUKCUPOBAHWE HE HAHOCUT Bpea KaueCTBY HETaTHBOB U
o3TOMy 0€30macHoO.

BoicTphiii pukcax

Tuocynbdar HaTpus (kpuctammuueckuit) 250 r

AMMOHUI XJTOPUCTHIN 40r

Bona moln
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Bpewms ¢ukcupoBanus npu temnepatype 20° 3-5 mus. [Ipu qyurenbHoM (UKCUPOBaHUM B 3TOM
(buxcaxe n300pakeHue ocinabdseTcs.

CylecTBeHHOE BIMSHUE Ha CKOPOCTh JEHCTBUS (PUKCHPYIOLIIMX pPAcTBOPOB CKa3bIBaeT
Temneparypa pactBopa. C TNOBBILIEHMEM TeMIepaTypbl Hpouecc (UKCUPOBAHHUS YCKOpSETCs, C
MOHMKEHUEM - 3ameanserca. [Ipu CIMIIKOM BBICOKOW TeMIepaType pacTBOpa BO3HUKAIOT TE K€
ONAaCHOCTH, YTO W IIpU BBICOKOW TemmepaType mposiButens. llpum cimmkoM HU3KOH TeMmepartype
(uKCUpOBaHHE MOXKET MPEKPATUTHCS COBCEM.

IIpu pacTBOpeHMu THOCyNb(aTa HATpUS PAcTBOP CHIBHO OXJIAXIAE€TCs, MO3TOMY BOAY JUIS
MIPUTOTOBIICHHS (PUKCHUPYIOLINX PaCTBOPOB Ha/I0 HarpeTh 10 60-70°.

[Ipn w3roTroBaeHUU KHUCIOTO (HKCaka ¢ METAOMCYJIb(PUTOM Kalldsg PACTBOPSIOTCS CHauaja
THOCYNIb(AT HATpUs, 3aTeM MeTadbucynbhuT Kanus. MOXKHO MPOU3BOAUTH PACTBOPEHUE 3TUX BEIECTB U
OJTHOBPEMEHHO, HO HE B 0OPaTHOM INOPsJIKE.

[Ipu W3roTOBIEHHM KHUCIOTO AYOSIIEro (UKcaka KBAcCIbl BBOJSATCS B PAcTBOP IOCICIHUMH,
IIPUYEM B BUJIE pacTBOpPa HEOOJBIIMMU MOPLUUAMU NPU OMEIINBAHHH.

Ecnu BBecTH pacTBOp KBaclloB HEMOCPEICTBEHHO B PacTBOP THOCYJb(ara HATpUs, MPOU30UIET
pa3i0KeHUEe MOCIEAHETO C BIACICHUEM CEpPhl U pacTBOP OyJIET UCIIOPYEH.

[Ipu wu3rotoBneHUM OBICTPBHIX (PHUKCAKEH XIJIOPUCTHI AMMOHHMH pacTBOPSETCS OTICIBHO OT
THOCYJIb(aTa HaTpUs U BBOAUTCS B pACTBOP HEOOIBIIUMH MOPLUAMHU [IPU NOMEIIMBAHUY.

CkopocTb JIeHCTBHS (PUKCaKHBIX PAacTBOPOB 3aBHCHUT OT HUX cocTtaBa. Hambonee ObICTpo
JEHCTBYIOT OBICTpBIE (UKCAXKH, 3aTeM (B YOBIBAIOIIEM MOPSAKE) OOBIKHOBEHHBIC, KUCIIBIC U TyOsIITHE.

Crenyer MOMHHUTh, YTO TMOMAJaHHE THUOCYJIb(ara HATPHUs B MPOSIBISIOUIMA PacTBOP MPHBOIMT
HOCIEIHNN B HETOJHOCTD.

B 1 n ¢ukcupytomero pacTBopa MOXXHO OT(HHUKCHUPOBATH CIEAYIOLIee KOJINYECTBO HETaTUBHBIX
dhoromatepuanos (tabmuna 29).

IIo mepe wuctomenus (uUKcaxxHble PAacTBOPHl HauMHAIOT paboTaTh MemneHHee. IIpakTudecku
(UKCUPYIOIINN pacTBOP MOXKHO UCIOIB30BATh A0 YBOECHUS BPEMEHH PabOThl CBEXKETO PacTBOpPA.

JleiicTBue (ukcaka M NPUTOAHOCTh €ro K paboTe MOXKHO ONpPENeNUTh MPOCTHIM CIOCOOOM -
(UKCUPOBaHMEM B HEM Ha CBETY KyCOUYKa 3aCBEYEHHOMN IICHKHU.

Tabmuna 29
Hopwmbl cnionb30BaHus (PUKCAKHBIX PACTBOPOB

Heratusupie |Karymeunsie
Bix drixcaska boTOrIaCTUHKH WIH
¢dopmara 9x12 | KHHOTUICHKH,
CM, IIT. IIT.
OOBIKHOBEHHBIH 50 12
Kucbrit 65 16
Kucneiit qy0stmmii 95 24
beicTphIi 50 12

TexHuka o6pabomku ghomonsacmuHOK U ny1eHOK

[IposiBneHne MNIaCTMHOK M IJICHOK CKJIAAbIBAETCS W3 IMATH 00s3aTeNbHBIX omnepanuii: 1)
NposiBJICHUE, 2) ONOJacKuBaHue, 3) (uKcupoBaHue, 4) MPOMBIBKA, 5) CYIIKa, CICAYIOIMIMX OIHA 3a
JPYyToil B yKa3aHHOM IOCJIE0BATEIbHOCTH.

[Ipexxne yeM npUCTYNUTh K 00pabOTKe IUIACTMHOK WM IUICHOK, HaJ0 NPUTOTOBUTH BCE
HeoOxoauMoe uis padoThl: pPacTBOPbI, YUCTOE MOJOTEHIE WM TPSIMOYKY Uil PYK, TPSMOYKY JUIs
BBITUPAHUS MOCY/Abl U IPOJUTHIX PACTBOPOB, BAHHOYKHU WJIM MPOSBOYHBIE 0auKH, TEPMOMETpP, BOPOHKY
i (GUIBTPOBAHUS M CIMBAHHS PAcTBOpA, J1abopaTopHblid (oHaps M (ecnm Hamo) yackl. Pyku mepen
HayajaoM paboThl HaJl0 BEIMBITh, BAHHOUYKHU ONOJIOCHYTh.

[Tpu nposiBneHNH (GOTOMITACTUHOK M TUIOCKUX (POTOTUICHOK MPUMEHUMBI KaK BU3yallbHBIN CIIOCOO
NPOSIBJICHUS, TaK U 10 BpeMeHU. B HacTosiiee BpeMs BU3yallbHBIA CIIOCOO MPHUMEHSETCS TOJIBKO HpHU
MpOSIBJICHUH (DOTOTUTACTHHOK, JTa W TO HE BCEX COPTOB. Takoe NpOSIBIEHHE JOMYCKAIOT TOJBKO
HECEHCUOMJIM3UPOBAHHbIE U OPTOXPOMATHYECKHE IUIACTMHKU. lIposiBlieHMe IUIEHOK, KakK IpaBHIIO,
MIPOU3BOJIUTCS TIO BPEMEHH JaKe U B TOM CIIydyae, €Clii COPT IUICHOK J0IMycKaeT 00paboTKy MX MPH TOM
WIA MHOM HEaKTMHUYHOM OCBELICHMHM. METOJ NpOsBIEHUS MO BPEMEHH TEXHUYECKU 3HAYUTEIHHO

135



TMIPOIIe, BMECTE C TEM OH pa3pab0TaH HACTOIBKO XOPOIIIO, YTO MPOSBIATH IJICHKH BU3YyaJIbHBIM CIIOCOOOM
MIPOCTO HET CMbICIA,

O6paboTka poTONNaCTUHOK

[IposiBnenne (OTOMIACTUHOK MPOM3BOIUTCS B (oTorpaduyecknx BaHHOUKax (KioBerax). Ilepen
HayajoM paboThl Ha/Jl0 MOCTaBUTh HA CTOJI B OJUH PAJ TPU BAHHOUYKU C HEOOJIBIIUMH IPOMEKYTKAMU
MEX]ly HUMU U (poHaph; B JIEBYIO0 BAHHOUKY BJIMTH MPOSIBUTEIb, B CPEIHIOIO - YUCTYIO BOJY, a B MPABYIO -
¢bukcax, TIpeIBapUTEIbHO NPOPUIBTPOBAB M HU3MEpPHUB TeMmieparypy pacTBopoB. Ilocnennee
HEeoO0sM3aTeNIbHO, €CJIM PACTBOPBl HAXOAMJIHMCH O 3TOr0 B IMOMEUICHHH C HOPMaJbHONW KOMHATHOU
Temrneparypoil. Eciiu pacTBOpbI ObLIN OXJIaXKEHBI MU, HA0OOPOT, COTPETHI, UX CIEAYET MO0 MOAOTPETH,
1100 OCTYAUTH A0 HOpMaIbHOU TemmepaTypsl (18-20°).

Jlyis mojorpeBaHus PacTBOPOB YAOOHO MPUCTIOCOOJICHUE, TMPUBEICHHOEC HAa pUC. 62. MOXHO
COIpeTh pacTBOP U B OyTHUIKE, OITYCTUB €€ B TEILTYIO BOIY.

Jist OXJTaXKACHUST PacTBOPOB OYTHUIKY OMYCKAIOT B XOJOAHYIO Boay. [Ipu Temnepatype aHmxke 14-
15° nnu Beile 23-24° pacTBOpaMu MOJIb30BAaThCS HE PEKOMEHY€ETCSl.

KomnnuectBo pacTBopa J0MKHO ObITH TAaKUM, YTOOBI OH MOKPBIBAJ IJIACTHUHKY CJIOEM BBICOTON HE
MeHee 1 cM. Jlyumie Bcero HamoJHATh BaHHOYKHU JI0 CEPEIUHBI BBHICOTHI OopTa. Bo Bpems oOGpaboTku
IUIACTUHKHM CJEeAyeT Jep)kKaTh TOJIbKO 3a pedpa. Crenpl OT MNajblEB NPUBOAST BIIOCIEICTBUU K
00pa30BaHUIO Ha HETaTHUBAaX HEYCTPAHUMBIX MSATEH.

[lepen HayasoMm TPOSBICHHS 3aKPHIBAIOT OKHA W JBEPH JIAOOPATOPHH, TracaT OENblid CBET H
BKJIIOYatOT J1labopaTopHblil hoHaps. [lociaenHuil gomkeH HaXOIUTHCS BO3JIE BAHHOUKU C MPOSIBUTEIIEM.
VY no6Hee nonb30BaThCsl POHAPEM C IBYCTOPOHHUM OCBEILIEHUEM, TOT/1a OYyT OCBEIIEHBI BCE BAHHOUKHU.

[Ipuctynuth Kk paboTe peKOMEHIyeTCsl TOr/a, KOrja Iia3a NPUBBIKHYT K cIa00My OCBEILEHHIO.
[Ipexxne 4em OmyCTHTH IUIACTUHKY B IPOSBUTENb, CIEAYET CTPSIXHYTh C HEE MbLIb MITKOH MIMPOKOU
KUCThIO (dueiinieM), Tak KaK NBUIMHKH, NPUJIMIIINE K CBETOYYBCTBUTEIBHOMY CIIOI0, MOIYT B
JabHEHMIIEM BBI3BATh HA HETATHBE MEJIKUE TOUKH.

[Torpyxare MIACTMHKY B HPOSIBUTENb CIENyeT OBICTPO, IMYJbCHEH BBEPX, YTOOBI MPOSIBUTENb
Cpasy 3aJul BCIO MOBEpXHOCTh. Hecobmtoaenne 3Toro npasuia, 0COOEHHO NMPH yHOTPEOIECHUH OBICTPBIX
MpOsIBUTENEH, MPUBOIUT K 00pa30BaHUIO HA HETaTUBE YYaCTKOB Pa3HOW MJIOTHOCTH, TaK KaK OJHU YacTH
HEeTaTHBa HAYMHAIOT TPOSIBIIATHCS PaHbIIE IPYTHX.

MOHO BOCHOJIB30BATHCS CIEIYIOIIUM CIIOCOOOM: HAKJIOHUTh BAHHOYKY TaK, YTOOBI MPOSIBUTENb
CKOMWJICSI Y OJHOTO €€ Kpas, IOJOXHTh Ha JHO KIOBETHI IUIACTUHKY M OIYCTUTh TOMHATHIA Kpai
BaHHOYKH. [IposiBUTENH NPH 3TOM OJITHON BOJHON MOKPBIBAET BCIO MOBEPXHOCTD IIACTHHKH.

[IposiBeHne HauMHAETCsS C MOMEHTA MOTPYKEHHs IUIACTUHKU B MposBUTENb. C 3TOr0 MOMEHTa
BAaHHOYKY HAaJ0 BCE BpeMs cllerka IOKayMBaTh, NPUIIOJbIMAs M OMyCKas OAMH €€ Kpai, 4YToObI
MIPOSIBUTENL BCE BpeMs MepeMennBaica. B uHOM ciiydae nposiBiieHHe OyeT NpoTeKaTb HEHOPMaIbHO U
MOCTENIEHHO 3aMENJIAThCs, TaK Kak o0pa3yroliuecss Yy IOBEpXHOCTH CBETOYYBCTBUTEIILHOTO CJOs
MPOAYKTHI OKUCIICHHS TTPOSBUTEIISI TOPMO3ST MPOSIBIICHHE.

B 3aBucuMOCTH OT CKOpOCTH J€MCTBUS MPOSIBUTENS HA IUIACTUHKE, CITyCTS TO MM MHOE BpeMs,
HA4YMHAIOT MOSBISATHCS MEPBbIE cliebl n300paxeHus. Ele uepe3 HeKOTOpoe BpeMsl IJIaCTUHKA HACTOIBKO
TEMHEET, 4TO MPH c1abOM OCBEIIEHUH J1a00paTOpHOro (poHaps KaKeTcs COBEPIICHHO YEPHOM. DTO 4yacTo
npuBOAMT K omuoOke. [lomaras, 4ro mposiBIeHHE 3aKOHYEHO, U 00SCH TepenposiBIeHUs, (OTOIFOONTEND
Ha 3TOM 3aKaHYHMBAET MPOSIBICHUE, a HETATUB MOJIYYaeTCsl HelONPOSBICHHbIM.

[Ipenocreperas HaYMHAIONIMX JFOOMTENEH OT JTOH YacTO COBEPIIAEMOW OIIUOKH, MBI
PEKOMEHJyeM He TOpPOMNMTHCS, IMOMHS TMPaBWIIO, YTO JIydllle IUIACTHMHKY MEpenposiBUTh, YeM
HEIOTIPOSIBUTb.

Ecnu mmactuHka moTeMHeNa HAacTOJIBKO, YTO B BAaHHOYKE OHAa Ka)KeTCsl COBCEM YEpHOH, ee
CJIEZIyeT OCTOPOYKHO BBIHYTh M TOJHECTH ONmke K (oHapro. B 310 Bpems HaOmoneHHe clemyeT BeCTH
YK€ Ha MPOCBET, a €llIe Yepe3 HEKOTOPOE BpeMsi KOHTPOJIMPOBATh MPOSBICHUE JIyIlle BCEro ¢ 000POTHON
CTOPOHBI, T.€. CO CTOPOHBI MOJIOKKH.

WHorna npu3HakoM OKOHYAHMS MPOSIBICHHS CIYKUT HOSBICHHE ¢ 0OOPOTHOI CTOPOHBI CIIEJOB
n300paxeHus. TO CBUAETEIBCTBYET O TOM, UTO MPOSIBUTENb IPOHUK YK€ B TOJIILY IMYJIBCUOHHOI'O CJIOSI.
OnHako AaHHBIA NMpHU3HAK He BcerAa BepeH. [Ipu HeOOJBIION TONIIMHE 3MYJIBCHOHHOIO CIIOS M NpHU
HECWJIbHOM €ro 3ay0JeHHOCTH MPOSBUTEIb MOKET MPOHUKHYTH BO BCIO TOJIILY CJIOSI IOBOJBHO OBICTPO,
B TO BpeMs KaKk HEOOXOJUMBIN KOHTpACT elle He JOCTUTHYT. [103TOMy B OTHENBHBIX CIIydasx CIELyeT
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BECTH TPOSBICHHE O MOMEHTa 00pa3oBaHMs OoJiee SIBCTBEHHOTO M300paXKeHHUsI ¢ 0OOPOTHOW CTOPOHBI
IUTACTUHKU. B 3TOM mpolecce MHOroe ompenensercsl OMbITOM, HO BaXHO TO, YTO NPOSIBICHHUE HEIb3s
3aKaHYMBAaTh, MIPEXKIE YeM C OOOPOTHOM CTOPOHBI HE MOKAXYTCS cielbl n3o0pakeHus. MHaue Heratus
OyzleT HEeJOTIPOSIBIICH.

JUisi  KOHTPOJNMPOBAHMS XOAa TPOSBICHHUS IUIACTHHKY MOXKHO HW3BIEKaTh W3 pacTBOpa H
MOJTHOCUTB K (POHAPIO HE OO0JIbIIIE TPEX-YEThIPEX pa3, TaK KaK MPH KaxJ10M TaKOM BbIHUMAHUY IJIACTUHKU
Ha TOBEPXHOCTU €€ o0Opa3yercs OYeHb TOHKHMH CIIOW TPOSBUTENSA, KOTOPBIH OBICTPO OKHCISAETCS
KHUCJIOPOAOM BO37yXa, 0oOpa3ys LBETHYIO Byanb. [lo3ToMy, mpocMmarpuBas IUIACTUHKY WM IJIEHKY Y
¢doHapsi, cieayer nenarh 3TO MO0 BO3MOKHOCTH ObicTpee. HakoHell, cBeT (OHApst MOKET TAKXKe BBI3BATh
MOsIBJICHHE 001IIel Byaii, 0COOCHHO eclii CBeTOMUIbTp hoHAPSI HETOCTATOUYHO HAJAC)KCH.

BoiHMMass M3 KIOBETHl IUIACTMHKY, HAJ0 OCTEperarbcs, 4YTOOBI HE Iolapanarh HOTTeM
YPE3BBIYANHO HEKHBIN IMYJILCUOHHBIN CITOH.

Crioco® KOHTPOJISI CO CTOPOHBI MOJJIOKKH HE NMPUMEHUM IPH HPOSIBICHUH MPOTHUBOOPEOIBHBIX
IJJACTUHOK, TaK KakK IMPOTHUBOOPEOJIBHBIA CJIOM 3acioHseT coOoii u3o0paxkenwe. B »sTom ciydae
MPUXOJUTCS PYKOBOJICTBOBATHCS CTENEHbIO MOYEPHEHMS IUIACTMHKM HE C OOOPOTHOW CTOPOHBI, a CO
CTOPOHBI AMYJIbCUU. 3/1€Ch TAKXKE BCE 3aBUCUT OT OIBITA.

C HacTyIUIeHHEM KOHIIA MPOSBICHHS TJIACTUHKY BHIHUMAIOT U3 MPOSBUTEINA, JAIOT B TeUEHUE 5-6
CEeK CTeUb C Hee OCTAaTKaM IPOSBUTENS, IepKa €€ OJTHUM YIJIOM BHHU3, U IIEPEHOCAT B BAHHOUKY C BOJIOM.
BrIcTpo 0MOJ0CHYB BOJION U J]aB CT€Yh OCTATKaM BOJIbI, IUIACTHHKY MEPEHOCSIT B BAHHOUKY C (PUKCaxeM,
I7Ie OCTaBJISIIOT B CIIOKOMHOM COCTOSSHMM Ha Bce BpeMs (ukcupoBaHus. BaHHoOuky c ¢ukcaxem
MMOKA4YMBATh HE 0053aTENBHO.

3a xomoM (UKCUPOBaHHS JIydllle BCEero HaOmomatb ¢ OOOpOTHOM CTOpPOHBI. Tak Kak
MIPOTHBOOPEOJIBHBIIN Cllol B (prkcaxe ObICTPO 0OECIIBEUMBACTCS WIIM PACTBOPSETCS, TaKOE HAOIIOJCHHE
MIPUMEHUMO KO BCEM IUIACTHHKAM.

Habmionas (c 000poTHOM CTOPOHBI) 32 X0A0M (PUKCUPOBAHMS, MOKHO 3aMETHUTh, YTO OeecoBaTas
BHayaje IJIACTUHKA HAYMHAET MOCTENEHHO NPOCBETIAThCA U OesecoBaThlii HaseT kak Obl cxoaut. Ha
¢oHe TEeMHONW BAaHHOYKM W TpH CciaboM cBeTe (QoHaps KaxeTcs, YTO IJJACTUHKA YEpHEeT, B
JNEUCTBUTENILHOCTH JK€ OHAa B CBETJIBIX YAaCTSIX CTAHOBHUTCSA IMPO3PadHOH. OTOT NpolecC paHblle
3aKaHYMBAETCS B TEMHBIX YaCTSAX M300pa’keHUsI, I/Ie HEMPOSBICHHBIX KPUCTAIIOB OPOMHCTOro cepedpa
MEHBIIIE; T03/IHEE OH OKAaHYMBAETCS B CBETIBIX 4YacTAX M300paxeHHus. OUKCHUPOBAaHUE TOJIKHO JIUTHCA
MOCJIe MCUYE3HOBEHMS BCEX CBETIIBIX ISTEH €Ile CTOJILKO YK€ BPEMEHH, CKOJIBKO IJIACTUHKA MpOJIeKana B
¢bukcaxe 10 3Toro BpeMeHu. Ilocne NoaHOro ocBeTICHUs IUIACTUHKY B JIAOOPATOPUU MOKHO BKIIHOUHUTH
Oenblii CBeT.

MHorue ¢oTtorpadpl-nNpakTUKN BKIOYAIOT OENbld CBET TOTYAC MOCHE MOTPYKEHUS IUIACTHUHKH
WM TUIeHKH B (pukcax. OOBIT MOKa3bIBaeT, YTO B TAaKUX CIy4asX Ha HeraTHMBax 4yacTo obOpasyercs
IBYXI[BETHas, WIM TaK Ha3blBaeMass JUXPOMYHAs, Byalb, IpUYEeM MHOrAa (UKCUPOBAHHE
npuoctanaBiuBaercs. [1oaToMmy Mbl pekoMeHIyeM (POTONOOUTENSIM BKJIIOUATh O€JbIii CBET HE paHbLIe,
YeM HaCTYIHUT MOMEHT IOJIHOTO OCBETIICHUS IIACTUHKH.

Ilo oxkonH4yaHuu (UKCUpPOBAaHUS CJENyeT NPOMBIBKA HEraTHBOB, TEXHHUKAa KOTOPOW M3II0KEHA
JaJbIIIe.

3akaH4yMBas Ha HTOM OIIMCaHHWE CrHoco0a BHU3YaJbHOTO TMPOSIBICHUS, IPHUBEIEM OCHOBHBIC
IIpaBUIIA, KOTOPBIE MPEIOCTEPErYT HAUMHAIOLIETO (POTOIIOONUTENS OT OBPEKIECHNSI HETaTHBOB.

[Ipexne Bcero, He PEeKOMEHAYETCS MPOU3BOIUTH HPOSIBICHUE HECKOJIBKUX IUIACTHHOK B OJIHOM
BaHHOYKE OJHOBPEMEHHO. be3 1ocTaTOYHOro omblTa TakOM HpHeM NMPUBOIAUT K HEIONPOSBICHUIO WIN
NEPENPOSBICHUIO TeX WM HMHBIX IUIACTMHOK. Kpome TOro, mpu TakoM MpOSBICHHHM OYEHb JIETKO
nouapanaTth OJHY IJIACTUHKY APYTOoW BO BpeMs MX BBIHUMAaHMSA U OOPATHOTO MOTPY’KEHHs B IPOSIBUTENb.
Haxkosner, npu nokaunBaHUM BAHHOYKHU TUIACTHHKH MOTYT HAIOJ3TH OJIHA HA JPYTYIO.

Jlns BBIHUMaHMA TUTACTUHOK U3 PacTBOpa UX CielyeT HNOJUENIATh HOrTeM JH00 MPUMEHATh IS
9TOM IIeNW CleluualbHble HAKOHEYHMKH, HajJeBaeMble Ha majen (Tak HasbiBaemble KortH). Ilpum
JUINTENIHOW paboTe OKHUCIAIOIIMICSA MPOSBUTENb 00pa3yeT Ha KOHIAX NaJbLEB U HAa HOITAX TPYIHO
YCTPaHUMBI KOPUYHEBBII HaJeT, MOATOMY pPEKOMEHAyeTcs padoTaTh C MOMOINBIO CIEIHaTbHbBIX
JepKaTEICH.

[InactuHka, cXBayeHHas JepKaTesieM, BMECT€ C HUM OITyCKAaeTCs B MPOSBUTENb U OCTAETCS 10
nepeHoca ee B (pukcax a0 10 KOHIAa (GUKCHPOBAHMUSL.
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[IpoMBIBKY IUIACTUHOK MOYKHO IPOW3BOJAUTH B BaHHOYKE, MOJCTaBUB €€ IOJ clIadylo CTPYyIO
MPOTOYHOM BOJBI. OMH YTOJIOK BAHHOYKH PEKOMEHAYETCsl HEMHOTO HAaKJIOHUTh. Tor/aa, HanpaBUB CTPYIO
BOJIbI B MIPUITOHATHINA YTOJI, MOKHO CO3/1aTh OoJiee OJaronpHsTHBIE yCIOBHS MPOMBIBKH, TaK KaK BOJA,
MocTymnasi B KIOBETYy B OJUH YIojl M BbUIMBAsCh M3 JIpyroro, Oyaer Ooyiee WM MEHEe PaBHOMEPHO
OMBIBaTh BCE IUIACTUHKHU. Elle sydine nmpuMeHsATh AYLIEBYIO NPOMBIBKY, HaJeBas Ha BOJONPOBOJHBIN
KpaH pE3WHOBBIM ILUIAHT C BOJOAPOOMTENIEM Ha KOHIE. B 3TOM ciydae mydinue pe3ysbTaThl aeT
BaHHOYKA C HEBBICOKUMH OOpPTaMHU.

Puc. 65. CtaHOK /15 CYIIKH IUTACTHHOYHBIX HETATHBOB
Eme 6onee a3 pexTrBHA IPOMBIBKA TUIACTHHOK B CIIEIIHAIBHBIX IPOMBIBOYHBIX 0aukax (puc. 64).
Bo Bcex cimyuasx A1 NpOMBIBKM HETATUBOB B MPOTOYHON BOJIE 10CTaTOYHO 15-20 MuH.
Ycunenue cTpyu BOJbl HE YCKOPSIET MPOLIECC MPOMBIBKHM, HO MOYKET IMPUBECTU K MOBPEXKICHUIO

AMYJIbCUOHHOTO CJOA.

[Ipu OTCYTCTBMM MNPOTOYHON BOJBI TPOMBIBKY MOKHO TPOU3BOJIUTH M B CTOSYEH BOJE B
BaHHOYKAX WM JPYTUX YIOOHBIX COCyJaX, HO BpeMs IMPOMBIBKH B 3TOM cllydae CIeAyeT YIJIHMHHUTH JI0
30-35 MuH, CMEHHB 32 3TO BpeMsi BoJIy HE MeHee 3-4 pas.

TemnepaTypa mpoOMBIBHOW BOABI HE JOJDKHA OBITH BBINIE (JyYIEe, €CTH OHA HECKOJIBKO HUXKE)
TEMIIepaTypbl 00padaThIBAIOIIMX pACTBOPOB, TaK KaKk NPU OTOM MOXET BO3HUKHYTH SIBIICHHE,
Ha3bIBAEMOE pemuKyiayueli W 3aKJIIOYalolleecss B TOM, YTO Ha HEraTuBax MOSBISIOTCS MOPIIMHBI,
oOpa3yronire cBoeoOpa3Hblid CETIYATHIN y30P.

CylIKy CTEKJISIHHBIX HETaTUBOB yJI0OHO MPOU3BOJAUTH Ha CYLIMJIBHOM CTaHKe (puc. 65), mocTaBuB
HeratuBbl peOpom. CTaHOK JydIlle BCETO MOMECTUTh B HACTCHHBIM MIKa()UUK, BBIHYB TIOJKU U CJIENaB
HECKOJIbKO OTBEPCTUH B JHE U KPBILIKE JAJI HUPKYJISALUN BO3AyXa.

Jlia ycKopeHMsl Ipoliecca CyIIKH MOXKHO IOJOIPETh BO3AYyX, BKIIIOUUB 3JIEKTPOIUIMTKY, OJAHAKO
HENB3sl CO37aBaTh CIUIIKOM BBICOKOH TemrepaTypbl (CBbime 26-28°) W CymIuTh HEraTHUBBI
HEIIOCPEACTBEHHO y I€YeH, TaK KaK CBIPOM KEIATUHOBBIA CIIOW MOXKET JIETKO paciuiaBuThesa. Hu B koem
clly4ae He CJIelyeT CYUIMTh HEraTUBbI O] JIy4aMH COJIHIIA.

MOXHO YCKOPHUTH CYIIKY, TPUMEHSSI HEOONBIIIOW KOMHATHBIA BEHTHIIATOpP, HO HE CTaBUTh €rO
CIIMIIKOM OJU3KO K HeratuBaMm. Kpome TOro, cymiky ¢ BEHTHWJISSTOPOM MOKHO NPOU3BOJIUTH TOJBKO B
YHCTOM MTOMEUICHUHU 0€3 MBLIH.

CymecTByeT emie oauH BechbMa 3P (EKTHUBHBIN B CMBICIIC CKOPOCTH CIMOCOO CYIIKH ¢ TTOMOIIBIO
cnupra. [lis 3TOro HeraTWiBbl MO OKOHYAHWU TMPOMBIBKH BCTPSIXMBAIOT, YTOOBI KaK MOXHO Jy4YIlle
yAANUTh C HUX M3JIUIIKA BOJABI, U MOTPY’KalOT Ha 5-7 MUH B cOnupT wiu jaeHarypar. Ilocie storo
HEraTHUBBI BCIICJICTBUE CHJIHBHOW JIETyYECTH CIUPTA BHICHIXAIOT B OOBIUHBIX YCJIOBHSIX B TedeHue 12-15
MuH. CylIKy HEraTuBOB Clie[yeT NMPOU3BOJUTH, HE MEPECTaBIsisi UX C OAHOIO MECTa Ha JIpyroe, MHaye
PaBHOMEPHOCTh CYIIKH OTAEThHBIX YYaCTKOB HETaTHBAa HAPYIIAETCs, YTO MPUBOAHUT K 0Opa30BaHUIO
JIMHUH ¥ TI0JIOC.
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[Ipu cimyuyallHBIX 3arpsA3HEHUSX HETaTHMBOB BO BPEMs CYIIKH HE CIEAYET MPOMBIBATh UX pPaHBIIIE,
YeM OHHU COBEPIIIEHHO HE NMPOCOXHYT. MIHaue MoryT 00pa3oBaThCs MOJIOCH] U TUHUH ™

O6paboTKa KaTylweYHbIX U KWNHOMMEeHOK

Jis  oOpabOTKM  KAaTyIIEYHOW TUIGHKHM W KHHOIUIGHKH TPUMEHSIOTCS — CHEIHabHBIC
CBETOHETIPOHUIIAEMbIE MPOSBOYHbIE OauyKH, OOBIYHO M3TOTOBIsIEMble U3 MuacTMacchl. [IpeumymiecTBo
TaKUX 0AYKOB COCTOWMT B TOM, YTO B HUX MOXHO MPOBOJUTH BECh MpoIEcC 0OpadOTKH TIIEHKH (Kpome
3apsIKu 0adka) Ha CBETY, IPH 3TOM OTHAJaeT HaJT0OHOCTh B (OTOIA00pATOPUH.

B kaxxaoM mome HalaeTcs TEMHOE TOMEIICHHE, TJe MOXKHO 3apsIuTh 0avyoK TUICHKOW. 3aKphiB
0avoOK KPBIIIKOM, BEIHOCST €ro Ha CBET (KOHEYHO, HE CIIMIIKOM sIpKuii). Bece manpHelmme onepamnuu, T.e.
HarnoJIHEHUe 0auka MpOsSBUTEIIEM, CIIMBAHUE MPOSIBUTENS M HAMOJHEHHE Oauka BOJOM, a 3aTeM CIMBaHHUE
BO/JIbI U HAINOJTHEHUE Oauka (GUKCaKeM, MPOU3BOIST HA CBETY.

OpauH U TOT e 0a4OK CIY>KUT AJISl IPOSBUTENS U (PUKCaka.

B mponake umeroTcs aBa THUNa 0A4YKOB: JMBYXCIHPAIBHBIE W OJHOCIHpAIbHBIE. bauku mepBoro
TUTA BBITYCKAIOTCS ABYX Pa3MepOB: AJsl KaTyIICYHOW TUIGHKH U JJis KHHOIUIEHKHU. bauku BTOpOro tuma
paccuuTaHbl TOJIBKO HA KUHOIUICHKY.

B TeueHne HEKOTOPOTO BPEMEHHU BBHIMYCKAIMCh TaKXKe YHUBEpCAIbHbIE OauyKu, MPUTOAHBIE KaK
JUTSL KaTyIICUHOM, TaK W JJIsi KUHOIUJICHKH, OJIHAKO OayKu ATH ObUIM HE SKOHOMUYHBI U KOHCTPYKIIUS UX
Obly1a HEe OYEHb yJIaYHOMU, TTOSTOMY OHHU CHSITHI C IPOU3BOCTBA.

L P

Puc. 66. JIByxcnupanbHBIA TPOSBOYHBIN 0a40K

Uro ke mpencTaBIIsAoT COO0H MPOSIBOYHbIE 0aUKH U KaK UMM MOJI30BaThCs?

JIByxcnupanbHbIi 0a4ok (puc. 66) COCTOMT W3 pe3epByapa, KaTyIIKd W Kpeimku. Karymika c
OJTHOW €€ CTOPOHBI CHaO)KeHa PYKOSTKOW, a B LIEHTPE KPBILIIKK CIENaHO OTBEPCTHE Tak, YTO KOrna
pe3epByap ¢ HaxXOASIIEHCs B HEM KaTYIIKOW 3aKphIBAETCS KPBILIIKOM, TO PyKOSTKA IPOXOJIUT B OTBEPCTHE
U TIPH 3aKPHITOM 0adyKe HECKOJIBKO BBICTYIIAET BBEPX.

B 3akpbiToM BHae 0adyoKk COBEpPIIEHHO CBETOHEMPOHHIIAEM, OJHAKO MO3BOJIAET, HE CHHUMAs
KpBIILIKY, HAMOJHATH €r0 pacTBOpaMH M CJMBaThb HUX. BiMBaHME pacTBOpOB IPOU3BOJIUTCS 4YeEpE3
OTBEPCTHE B LEHTPE KPBILIKH, a ISl BBUIMBAHMS PACTBOPOB y Kpas KpPBILIKA CAEJIAHO CHEIUAIbHOE
CIIMUBHOE OTBEPCTHE.

[lepen TeM kak HayaTh MPOsSIBJICHHE, 0AUOK PACKPBHIBAIOT M BHIHMMAIOT M3 HEro karymky. Ha
BHYTPEHHUX MOBEPXHOCTAX JUCKOB KAaTYIIKH UMEIOTCS CIMPAIbHO PACIOIOKEHHbIE KaHAaBKH. OCMOTpEB
KaTyILIKYy, MOXHO 3aMETHUTbh, YTO OJMH W3 €€ JAUCKOB HEMOJBUKEH OTHOCHUTEIBHO OCH, a APYrOW MOXKET
OBITH MOBEPHYT BOKPYT OCH Ha HEOOMbIOi yron. Takoe ycTpoiCTBO KaTyIIKH OTHIOAb HE ciydaiiHo. Kak
MbI YBUJIUM JIaJIbIIIE€, OHO OYEHb O0JIeTYaeT 3apsAaKy KaTyIIKH MJICHKOM.

Ha puc. 67 nocnenoBarenbHO MoKa3aHbl IPUEMBI 3apsIKi 6auka 1 00pabOTKH IUICHKH.

OTkpbIB 0auOK W BBIHYB U3 HEro KaTyIIKy, CBET B KOMHATE€ racsr. 3aTeM, yXe B TEMHOTE,
pa3MaThIBalOT PaKkop SKCIIOHUPOBAHHOW IUIEHKU TaK, YTOOBI OH CBEPHYJICS B OAMH PYJIOH, a IUICHKA B
npyroii; [locme aToro, HamrynaB MeCTO CKJICHKU TIJICHKH C PAKOPJIOM, OTPBIBAIOT IUICHKY (puc. 67, 1) u,
B3sIB B MPaBYIO PYKY PYJIOH IUICHKH, a B JIEBYIO - KaTyIIKy 0auyka, BABUTAIOT IUICHKY OJHHM KOHIIOM B
CIupajbHble KaHABKH KAaTyIIKU TaK, YTOObl 3MYJIbCHOHHAs CTOpPOHA IUIEHKH OblIa oOpalieHa K ocH
KaTymku (puc. 67, 2).

BcTaBuB mileHKy, €€ NPOTaJKHUBAKOT B CHUPAINA HACKOJIBKO BO3MOXHO, OJJHAKO BJBUHYTH BCIO
IUIEHKY B CIHMpAajM 4acTO HE YJAeTCsl BCIEJICTBUE CONPOTHUBIICHUS, BBI3BIBAEMOIO TPEHHMEM IIJIEHKU O
CTEHKH CIHUpaIbHBIX KaHABOK. Torna, BABUHYB IJIEHKY B CIIUPAIU HACKOJIBKO BO3MOXKHO, KaTYILIKy OepyT
B PYKU M, NPUKACAACh K MOBEPXHOCTU IUIEHKU MOOYEPENHO KOHUYMKAMH IaJlbLEB TO MPaBOM, TO JIEBOI
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PYKH, CJerka MOBOPAuMBAIOT TO MPaBbIil, TO JIEBbI JUCK KaTyLIKW. TakUM HPUEMOM IUIEHKY JIETKO
BBECTH B CITUPAJIH KaTymKH (puc. 67, 3). BoT s yero oguH u3 AUCKOB KaTYIIKK CEJIaH MOABHYKHBIM.

[IpoTONKHYB BCIO IUICHKY B KaTYIIKy, €€ OIyCKalOT B IyCTOW pe3epByap Oauka (puc. 67, 4) u
3aKpBIBAIOT €ro KpbIMIKOH. Temepp B KOMHATe MOYKHO JaTh CBET, HE OMNACasiCh 3aCBETKU IJIEHKH.
3apspKeHHBIH 0a4OK CTaBST HA CTOJ M BIMBAIOT B HEro MposBUTENb. BiuBaHue mposBurens ynoOHee
BCETO MPOU3BOUTH U3 MEH3YPKH UJTH TIOJTUTPOBOU Oy ThIIKHM (pHC. 67, 5).

Emkocte 6auka npubnusutensHo 280 mi. PekomenayeTcs 3apaHee OTMEPHTH 3TO KOJIUYECTBO
MPOSIBUTENS U IO BO3MOXKHOCTH OBICTPO BIUTH €ro B 6adok. Ha Bcskuil e ciaydail, 4ToObl HE MPOJIUTH
MPOSIBUTENH HA CTOJ, 0a4OK HAJI0 IOCTABUTh B IYCTYIO KIOBETY,

UYroObl mposBiIEHHE MLUIO PAaBHOMEPHO, KaTyIIKy Oadka BO BpeMs MpPOSBIECHUS HAalo
nepuoauvecku (depe3 kaxaple 1,5-2 MHMH) MOBOpaYMBaTh HAa HECKOJIBKO 000pOTOB. VIMEHHO it 3TOTO
PYKOSITKA KaTyLIKH cJeJlaHa yAJIMHEHHOM 1 BBICTYNaeT U3 Oauka.

Puc. 67. 3apsiika AByXCIIUPaIbHOro 0avka U MOCIEI0BATSIILHOCTE ONepaliii 00pabOTKH IICHKU

[IposiBieHne MICHKU JTOJKHO JUTMTHCS CTPOTO OIPENEIEHHOE BpeMs, TI0TOMY, HAIOJIHUB 6a4yoK
IIPOSBUTEIIEM, HaJI0 3aMETHTh BPEMS T10 4aCaAM.

JU1st TOYHOTO KOHTPOJISi BPEMEHH BBIIYCKAIOTCS CIIeMalIbHBIC JTa00OpaTOpHBIE Yackl (puUc. 68)".

Ilo oxoH4aHuuM nposiBIeHUA O0adoK OepyT B MpaByIO PyKy U, NPHUIACPKHUBAs KPBILIKY OOJBLINM
nanbleM, CIMBAIOT MposSBUTENs B OyThuiKy (puc. 91, 6). Ilocme sToro 0Gadyok B 3aKphITOM BHJE
MOJICTABIISAIOT I0J] BOJONPOBOJAHBIA KpaH M HAIOJHAKT BoJOH. KOpOTKO OMoJIOCHYB IUIEHKY (Ha 3TO
tpebyercs 10-15 cex), BOy BEUIMBAIOT, U B 0a4OK BIMBAIOT (PUKCAXK.

®dukcupoBanue mnutcs 8-10 muH. bonee mmmrenbHOoe (ukcHpoBaHWE OOJIBIIOTO Bpena HE
MIPUHOCHUT, 00JIee KOPOTKOE MOXKET MOBPEIUTh, IIOATOMY TOPOIHUTHCS BHIHUMATD IUICHKY U3 (HKCaka HE
cienyert. [lo okoHUaHMM (PUKCHPOBAHUS KPBIIIKY 0ayka MOXHO CHSTbh, TaK KakK IUIEHKA y)ke He OOUTCs
CBeTa.

®
.Ha60paTOpHBIC YacChbl IPOAAOTCA B Mara3uHax MEJUIIUHCKOTO U na6opaTopH0ro 060pyZ[OBaHI/I$I
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Puc. 68. JTabopaTopHbie Yachl

@DuKCcax CIMBAIOT B OYTHUIKY, a' OTKPHITBIN 0a4OK MOICTABISIOT MO CTPYIO BOJIBI TSl TPOMBIBKU
(puc. 67, 7). Ctpyst BOJbI JOJDKHA OBITH HEOOJBIIION W TOMANaTh B IIEHTP KaTYIIKH. MOXHO TTPOMBIBATH
IUICHKY U B HEMIPOTOYHOU BOJIE, HO B 3TOM cliydae BOAy B Oauke HaJ0 CMEHUTH 3-4 pasa.

[lo oxoHUYaHMM MPOMBIBKM KATYIIKy BBIHUMAIOT W3 0auka, IUIEHKY OCTOPO’KHO CMAaThIBAIOT C
KAaTyIIKd W, CMaxHyB C He€ BIAXHOW BAaTOM OCTATKH BOJbI, TOJBEIIMBAIOT IS Mpocymku. CylmuTh
IUICHKY HAaJ0 B YHWCTOM, CYyXOM IIOMEIIEHHUH, CleAs 3a TeM, YyToObl Ha Hee He Momajaia mbuib. J{o
OKOHYATENILHON MPOCYIIKU MPUKACATHCSA K IUICHKE HENb3s, TaK KaK Ha HE MOTYT OCTAaThCs CIEIbI OT
MajbIIEB.

Tak ke yCTpOeH U Tak ke MPUMEHSETCS JABYXCHUPAIbHBIA 0a4OK I KHHOIUICHKU, TOJBKO OH
HMMEET UHBIE Ta0aPUTHI U EeMKOCTh €r0 IpUMepHO 250 mut.

[IporankuBanue TUICHKH B cUpaid Oadka CHIBHO 3aTPyAHSETCS, KOT/Ia B CHHUPAISX HMEETCS
BJlara, TO3TOMY KaTymiky Oadka mepen oOpaOOTKOW KaXIOoW TUIGHKH HEO0OXOAMMO TIIATEIhHO
MPOCYIINTb.

OnHoCTIMpaNbHBIN TPOSBOYHBIN 06adok (puc. 69) mis 06pabOTKM KWHOTUICHKH TaK)Ke€ COCTOUT W3
pe3epByapa, KaTyIIK{d U KPBIIIKA M OTIUYAETCS OT JIBYXCIHPATBHBIX KOHCTPYKIMEeH karymku. Karymika
B ATOM 0auke pazbeMHasi U COCTOUT M3 ABYX dacTell. CrnupaiabHble KaHaBKH HUMEIOTCSA TOJbKO Ha OJTHOM
JUCKE KaTYIIKHW; BTOPOX JUCK KATYILIKH IJIaJKUN.

Puc. 69. OgHOCTIUPANBHBIN MPOSBOYHBINA Oa40K

Jlns HamaThIBaHMS IUICHKHM Ha KaTYHIKy OTAESIOT BEPXHHMM JUCK KAaTyIIKU OT HIKHETO,
BCTaBJIAIOT KOHEI| MPOSIBIAEMON IUIEHKM B MPOJOJbHBINA BBIPE3 BTYJIKH BEPXHEro AMCKA, MOCIE YEro
HAJEBAlOT BEPXHUHM AMCK Ha HWKHUI. B pe3ynbTare KOHEI IUIEHKH OKa)KETCS MPOYHO 3a)KaThIM MEXY
cTteHkamu BTYJIOK (puc. 70, 1). Ilnenka nomkHa ObITH 0OpalieHa 3MyJIbCUEH HApYKY.

3akpenuB KOHEIl IJICHKH, HAYMHAIOT HaMaThIBaTh €€ Ha KaTYUIKy, Bpalllas MOCJIEAHIOI MPOTHUB
YacOBOW CTPEJIKU U JIepKa POJIMK IUIEHKH MOJ HEOOJBIIMM YIJIOM K IJIOCKOCTSIM JUCKOB KAaTYIIKH (pHC.
70, 2). Ilpu npaBUIIbHOM HAMOTKE TICHKA JIETKO JIOXKUTCS peOPOM B BUTKH CITUPATIH.

HamoraB Bcio IUIEHKY, KaTyIIKy IJIABHO OIYCKAalOT B pe3epByap Oauka M 3aKpbIBAIOT MOCIEIHUH
KPBILIKOW TaK, 4TOOBI BBHICTYI Ha OOKOBOM CTEHKE KPBILIKM BOIIEN B KaHABKY CIMBHOTO >kesnoOka. Bee
9TO JI€7aI0T B TEMHOTE.

Haubonee TpyaHyro u3 Bcex omnepauuil 3apsakd 0adka, KOTOPYIO CJIeIyeT HpPOM3BOIUTH B
TEMHOTE, - CKPEIUIEHUE KOHIA IUICHKH C OChIO KAaTyIIKHU 0auka - MOXKHO 3HAYUTEIBHO OOJIErYUTh, €CIIU
npu paspsake ManopopMaTHbIX (OTOKaMep HE MepeMaThiBaTh BCIO IUIEHKY B KacCeTy, a OCTaBIATh
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CHapy>ku HEOOJIBIIION BHICTYMAIONINI M3 KacCEThl KOHEIl IJICHKU. B 3TOM ciydae ckperuieHue IICHKH ¢
KaTyIIKOM MOXXHO MPOM3BECTU Ha CBETY, a 3aT€M HAMOTaTh IUIEHKY Ha KaTylIKy Oauka B TEMHOTE, HE
BBIHUMAsl IJIEHKU W3 KacceThl. KOHEIl MIIEHKHU, CKPEIJIEHHbIM C KaTYIIKOW KacCeTbl, MOCJIE HAMOTKH
IJICHKU Ha KaTylKy 0adyka oTpe3aeTcsi HOKHUIIAMH.

Puc. 70. HamaTbIBaHME IUIEHKH Ha KaTYNIKY OAHOCIHPAIBLHOTO MPOSIBOYHOTO DavKa

Bce npoune onepanuu 00pabOTKH KUHOIIJICHKH HE OTJIMYAIOTCS OT TE€X, KOTOPbIE IPUMEHSIIOTCS B
JIBYXCITUPAILHOM OadvKe.

HayuuBimce X0poIo 3anpaBisTh KaTyIIKy 0auka IJIEHKOH, MOXKHO IPOU3BOIUTD 3apsAaKy Oauka
M0/ CBETOHETPOHUIIAEMBIM MOKPBIBAJIOM. Tor/a HaJoOHOCTh B TEMHOM IOMEIIEHUH BOOOINE OTHAIacT.
O,Z[HaKO JIy4qlie 1moJib30BaTbCA TEMHOI KOMHATOM U MMOMCIAaTh KaTyIIKy C IJICHKOM HE B HYCTOﬁ 68.‘101(, a
HaJIMB B HETO MPEABAPUTENIHHO TPeOyeMoe KOJIMYECTBO MTPOSBUTEIIS.

OnycTuB KaTylKy C IUIEHKOM B IIPOSIBUTENb, HAIO 2- 3 pa3a NPUIIOAHATH U OIYyCTUTh KaTYIIKY
OHCPIrUYHBIM ABHKXCHUCM, YTOOBI MMPOABUTCIIb 6I)ICTp0 W HAaJACKHO IPOHHK B BO3AYIIHBIC IMPOMEKYTKHU
MCKAY BUTKaMU IUICHKH, U TOJIBKO 3aTCM 3aKPbITh 0ayok KpLIMKOﬁ.

Puc. 71. JlenTa-xoppekc

C nomouibio JeHTHI-KOPpPEeKC 00pabOTKy KaTyIIeYHONH M KUHOIUIEHKH MOXHO MPOU3BOAUTH U 0e3
CHELMANIBHBIX NPOSBOYHBIX 0auKOB, B OOBIKHOBEHHBIX SMAJIMPOBAHHBIX KPYXKKaX, B CTEKJIIHHBIX OaHKax
WM B IIJJACTMACCOBBIX COCyax.

Koppexke (puc. 71) npeacrasisieT coO0H IEUTYJIOUIHYIO JICHTY TOW K€ IUPUHBI U HECKOJIBKO
OoJbLIeH JUIMHBI, YeM IUICHKA, /U1 KOTOPOil OH MpeHa3HayueH.

Brons 06enx KpoMOK JICHTHI 110 BCEH €€ ATIMHE UMeeTCs PsiJl HEOOJIBIINX LIAPOBBIX BBITYKIOCTEH.
B 3aBUCHMMOCTH OT TOr0, HalpaBlEHBI JH 3TU BBIIYKIOCTU B OJHY WJIH B 00€ CTOPOHBI OT IJIOCKOCTH
JIHTBI, Pa3InyaoT OAHOCTOPOHHUE U JBYCTOPOHHUE KOPPEKCHI. ECIIM CIIOKUTh BMECTE IUIEHKY U JIEHTY-
KOPPEKC U CBEpHYTh MX B PYJIOH, TO MEXJIY BUTKaMHU PYJOHA 0Opa3yroTcs BO3AYIIHBIE MPOMEXKYTKH,
JOCTaTOYHBIE JJIs1 JIETKOTO U OBICTPOr0 MPOHUKHOBEHUS B HUX PACTBOPOB.

JIByCTOpOHHHE KOPPEKCHI YIOOHBI TEM, YTO CO3/AIOT BO3YIIHBIE IMPOMEXYTKU MO 00€ CTOPOHBI
OT IUICHKU U TOCJIEJHIO MOXKHO CKJIa/IbIBaTh C KOPPEKCOM JIF000M CTOPOHOMH, OAHAKO ITUaMETp pyJIoHa
IIPU ABYCTOPOHHEM KOPpEKCe MoIydaeTcs: 00JbIlie, 4eM IPU OJHOCTOPOHHEM.

TexHuka MposBICHUS IICHKU CBOAUTCS K cienyromemy. IInenky, noaiexaniyo nposBIeHUIO, B
TEMHOTE CKJIQJBIBAIOT C JICHTOM-KOPPEKC TaK, YTOOBI CBETOUYBCTBUTEIBHBIN CIOW TUIEHKU MPUMBIKAI K
LIAPOBBIM BBIMYKJIOCTSAM KOpPpEKca, 3aTeM IJIEHKY M KOPPEKC CBEPTHIBAIOT B PYJOH M OIYCKalOT B
MIOCYy, IIPEIBAPUTEIBHO 3AJIUTYI0 MposiBUTENEM. 1Ipyn HaIM4YMM TOJIBKO OHOTO COCY/la IPOSIBUTEND 110
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OKOHYAHUM TIPOSBIICHUS BBUIMBAIOT, U COCY]I HAIIOJHSIOT BOJIOH, 3aTEM, CIIUB BOJY, BIIMBAIOT (PUKCAK.
Bce atu onepanun Hey100HO MPOU3BOAUTH B TEMHOTE, MO3TOMY PEKOMEHAYETCS UMETh TPU cOCya - JUIs
MPOSIBUTENS, BOABI W (DUKCaka, MPEIBAPUTEIILHO 3aJUThIE COOTBETCTBYIOMIMMH pacTBopamu. I[lo
OKOHYAHWM TMPOSIBJICHUS IUIEHKY BMECTE€ C JICHTOM-KOPPEKC B TEMHOTE W3BJIEKAIOT K3 cOocyAa ¢
MPOSIBUTETIEM, OMIOJIACKUBAIOT B COCY/IE C BOJIOW U TIEPEHOCST B COCYI C PUKCAKEM.

1

75

Puc. 72. [lepxatens A IUIEHKU

Bce ocranpHbIe onepanuy MposiBICHUS HUYEM HE OTINYAIOTCSA OT ONMCAHHBIX HAMU BBIIIIE.

Cnemyer yka3aTh Ha OJHO CYIIECTBEHHOE HEYJIOOCTBO TOJIB30BAHUS JIEHTOM-KOPpEKC,
3aKJIIOYAKoIIeecs B TOM, YTO OIMYIIEHHBIA B MPOSIBUTEIb PYJOH U3 IUIEHKH M JICHTBI-KOPPEKC TPYIHO
BBIHYTH U3 Oauka. [IneHKa u IeHTa-KOPPEKC CMEMIAI0TCs OJIHA IO OTHOIICHHIO K IPYTOH, pacion3aloTcs U
BBITSITUBAIOTCS U3 Oauka JUIMHHOM crivpaibio. B 3To Bpems mapoBbie BHIITYKIOCTH KOPPEKca JIErKO MOTYT
MOBPEIUTH AMYJIbCUOHHBIN CJIOMN TIIEHKHU.

YceTpaHuTh ATOT HEIOCTATOK MOYKHO MPOCTHIM MPHUCIIOCOOIeHneM (pHUc. 72), COCTOSIITUM U3 TUCKa
C OTBEPCTUSIMHU U BEpTHKaJIbHOU ocH. [Ipucrnocobiienue Jerko cienarh U3 JIATyHH, HepXKaBeroIed cTanu
WM TUIacTMAcChl. PyJlOH M3 MJIEHKW M JIEHTBI-KOPPEKC NPEABApHUTENIbHO HAJAEBAIOT HAa OChb, & 3aTEM
BMECTE C MPUCTIOCOOJIEHUEM OITyCKAIOT B COCYJl. BhICTymaomuii KOHEI CIIy>KUT PYUKON [T U3BJICUCHUS
IJIEHKH U3 COCyJa.

[Tonb3ysich onmucaHHBIM CIIOCOOOM, TPOMBIBATH IUICHKY CJeAyeT B OoJjiee MPOCTOPHOW TOCynae
(Tazy, KacTproye), MPUCOETUHUB K BOJOMPOBOHOMY KpaHy PE3MHOBBIN LIUIAHT U OIYyCTUB KOHEIl €ro Ha
JTHO TIOCY/IBI, YTOOBI BOJIa TIOCTYTAIa CHU3Y, a BRITEKAaIa CBEPXY.

Jlepxatenb ¢ TUIGHKOM M JICHTOW-KOPPEKC CIEAYeT CTaBUTh HE Ha JHO, a Ha KaKyl-HUOYIb
MOJCTAaBKY, HE 3aKPbIBAIOIIYIO IOCTYH BOJbI CKBO3b BUTKH PYJIOHA.

Cy1iecTBeHHOE HEY100CTBO MPUMEHEHHUS JIEHThI-KOPPEKC COCTOUT TaKyKe€ B TOM, UTO BCIO paboTy'
MIPUXOAUTCS BECTH B TEMHOTE, HA OIIyTb. 30ekaTh 3TOr0 MOKHO MPUMEHEHUEM CBETOHEIIPOHUIIAEMBIX
COCYJIOB C IUIOTHO 3aKpPBIBAOIIMMHUCS KPBIIIKAMU.

JI71st CYIIKM KaTylnIe4HOW U KUHOIUIEHKH €€ OCTOPOKHO OTIENSIOT OT JICHTBI-KOPPEKC WU, CMOTAaB
C Karymky Oayka, TOJBEIIMBAIOT 3a OJWH KOHEI OelbeBbIM/3akuUMOM. [[ns Gojee paBHOMEpPHOTO
BBICBIXaHMSI IJICHKH €€ CJeTKa 3aKUMal0T MOKPBIMU MaJIblIAMU WM YBJIAXKHEHHOW BATKOW U OCTOPOMKHO
CMaxuBarOT U3JIUILKU BOJBI.

Pexxum CymikKM KaTymIeyHOW TUIEHKH TOT e, YTO W IJIACTHHOK. Bo m30ekaHue CBEpPTHIBAHUS
IJIEHKH K HIDKHEMY €€ KOHITY PEKOMEHTyeTCs TTOJABECUTh HebombIon rpy3 (10- 15 ).

[Ipu u3MeHEeHUsIX B TEMIEPAType MEJIKO3EPHHUCTBIX MPOSIBUTENEH BpEeMs MPOSIBICHUS CIIETyEeT
WU3MEHSATh, PYKOBOJICTBYACH CIEAYIOIIUMU JaHHBIMU:

Tabmmma 30
3aBHUCHMOCTh BPEMEHH MPOSIBIICHUS OT TEMIIEPATYPHI IPOSIBUTEIIS
Temmnepatypa 15116 | 17 | 18 [ 19 | 20 {21 (2223
TIPOSIBUTEIIS, TPaJI.
OTHOCHUTENBHOE 180 | 140 | 120 | 110 [ 105 [ 100 [ 95 | 85| 70
BpeMsi IposiBIeHUs, %

I[aHHI)IG IMOJIYYCHBI OKCIICPUMCHTAJIbHBIM ITyTCM.

O6paboTKa NNOCKUX NeHoK

OnrcaHHbIE BBINIE CIMOCOOBI 00pPaOOTKM (OTOTUIACTMHOK MW IUICHOK, K COXAJICHHUIO, HE
MIPUMEHUMBI U1 00pabOTKH IIIOCKOM (opMaTHOM TuieHKU. Takyio IIIeHKY NpUXOAuTCss 0OpadaThIBaTh €
TIOMOIIIBIO CaMOJIeIbHBIX 0aukoB (puc.73). YoOHBINM 6avoK i MpOosBICHUS TUICHOK (opmaTta 6X9 cm
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MOXHO CJEJIaTh U3 YHHBEPCAJIBHOTO 0auka craporo Tuma. s 7Toro B BEpXHEM JMCKE KaTYIIKH HAJO
BBINIWINTH pedpa cnupanu MexAy chnuuamu aucka. [lmenku crubarorcs, Kak MOKasaHO Ha puc. 73, u
BCTABJISIFOTCSL MEXK/y CIHIIAMHU.

Puc. 73. CamonenbHbIit 6a40K I IPOSIBICHUS ITOCKUX TIEHOK

YpaneHune KanbuMeBOW CeTKU

OMYJbCUOHHBIN CIIOH IUTACTUHOK M IUIEHOK COJEPKUT HEKOTOPOE KOJUYECTBO COEIMHEHUU
KaJbLHsl, BHOCUMBIX B HETO JKEJIATUHON AMYJIBCUHM M IPOMBIBHOM BOAOUN MPHU U3rOTOBJIECHUH 3MYJIbCUU.

TpyIHOpacTBOpUMBIE B BOJI€ YACTHUILIbI KaJbLIKs, UHOT/IA I0BOJIBHO KPYMHBIE 110 CBOUM pa3Mepam,
CO3/1al0T HAa HEraThBaX MEJKYI CETKY, KOTOPYIO0 4acTO HNPHUHHUMAIOT 3a 3€pHO (IMOATOMY KaJlbLMEBYIO
CETKy MHOT/Ia Ha3bIBAIOT JDKE3EPHOM).

Bpen, HaHOCHUMBIN W300pKEHHIO KaJBIIMEBOM CETKOM, TaK >K€ BEJHUK, KaK M 3€PHUCTOCTh
n3o0paxenus. CeTka HE HMMEET CYIIECTBEHHOTO 3HAYEHHUs MJIsi HEraTUBOB Oomblioro ¢opmara, He
TPeOYIOMMX 3HAYMUTENbHBIX YBEIUYEHUU, HO M1 ManodOpMaTHBIX HETaTHMBOB 3HAYCHHWE €€ OYCHb
BEJIUKO.

Jns ycTpaHEeHHMs! KaJbIMEBOM CETKH IUIEHKY IMOCJE MPOMBIBKHA MOTPY>KAlOT B KHUCIBIA PacTBOP
CJIEIYIOILEr0 COCTaBa:

Kucnora ykcycnas (nensnas) 5 mn
I'may6epoBa conb 50r
Bona moln

PacTBOp mpurojeH Anas OAHOKPATHOIO YMOTPeOJeHUs M MPUMEHSIETCS 3a 5 MUH J0 OKOHYaHMS
poMbIBKHU. [IneHKy omyckaroT B Hero Ha 1-2 MHH, a 3aTeM NPOAOIIKAIOT IPOMBIBKY .

LOybneHune cnos

B xapkyto moroay, mpu BBICOKOHW TemriepaType ¢hoTorpaduuecKux pacTBOPOB HMIIM MPOMBIBHOM
BOJIbI AMYJIbCHOHHBIM CIIOW (POTOMATepHalioB MOXET pacIUIaBUThCS M CcTedb. Bo m30exaHue 3TOro
TJTACTUHKH | TJICHKH B TIPOIIecce WX 00pabOTKH HA/IO 33 TyOUTh.

JlyOnieHre >KeNaTHHOBOTO CJIOS AMYJIbCHHM MOXKHO IMPOU3BOAUTH OTAEIBHO OT (DPUKCHUPOBAHHSA
ocJie MposIBJIeHUs WK QUKcUpoBaHus. B mocneanem ciiyyae HeraTuB JIOJKEH OBITH MPOMBIT B TE€UEHHE
HE MEHee 3 MUH.

JAyOosiiumii pacTBop

KBacus! xpomoBbIE 30r

Bona noln

Bpewmst ny6nenust 1-2 mun. B 1 1 pactBopa MoxHO 06paborars 10 50 IIIACTHHOK WM TUIEHOK
dhopmata 9x12 cM, 9 KaTyIIEUHBIX IJICHOK WIH 9 KHHOIICHOK.

McnpaeneHue u xXpaHeHue Hezcamuegoe

O6uwme ykasaHus

O3HakOMHUBIIUCH ¢ Bompocamu (oTorpaduyeckoil CbeMKH U MPOSBICHUS IUIACTUHOK U IUICHOK,
MOKHO yO€IUThCs, KaKO€ OIPOMHOE YHCIO Pa3lUYHbIX (DAKTOPOB BIIMSAET HA MOJIYUYCHHE TEXHUYECKU
XOpOIIUX HeratuBoB. [lomydeHHe TakuX HETaTHBOB TPeOYeT HE TOJBKO TEOPETUYECKHUX 3HAHWH, HO U
OIIBITa, MO3TOMY (POTOJIFOOUTENH HE JOJKEH OropyaThes MEPBbIMU HeyAauyaMH U OLIMOKaMu.

Bonbiioe 3HaueHne MMeeT aHaIU3 OLIMOOK, YMEHHE COIOCTaBISATh U CPaBHUBATH PE3YJIHTATHI
paboThl U yCJOBHS, B KOTOPBIX OHa NpoBoAuiIack. Hemanmyro momomps B 3TOM Jeje MOTYT OKa3aTb
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MOJIPOOHBIE 3aIUCH BCEX yCIOBHI CHEMKH M MPOSIBICHUS U TIPAaBUIIbHAS OIIEHKA MOJYYSHHBIX HETaTHBOB.
HaunnarommMm GoTomoOuTesIM pEKOMEHIYETCS 3aBECTH TETPaIb M BHOCHTH B HEE BCE OTH JTaHHBIE.

[TonmyuyeHue ¢ OTAMYHOTO HETaTHBAa XOPOIIUX (OTOOTIIEYATKOB YXKE HE MPEACTABISET CKOJIBKO-
HUOYAb CIOXHOHU 3amaui. HO BO3MOXXHOCTh HNIMPOKO BJIMATH HAa XapaKTep M300pakKeHUs] B TIO3UTUBHOM
MPOLIECCe COOTBETCTBYIOIIMM MoAOOpoM (oToOymar u crocobamMu oOpabOTKH OTIEYATKOB MO3BOJISET
MOJTy4aTh BIIOJIHE YAOBJICTBOPUTEILHBIC OTIEYATKH M C HEJOCTATOYHO XOPOIIMX HETAaTHBOB, ITO3TOMY
JIaNIeKO HE BCSKUH e()eKTHBIN HEraTUB CIIEAYET CUNTATh HETOXHBIM IS TICYaTH.

B cnydwasx, korma HeraTHBBI HENPHUTOTHBI ISl HCIIOJNB30BaHHS, MPUMEHSIOTCS CHOCOOBI
WCHPABJICHUS UX: YCUIICHHE, OCIIa0JIeHUE U TEXHUUECKasl PeTyIIb.

[Ipexnae yem roBOpHUTH 00 ATHUX Croco0ax, HEOOXOIWMO yCTAaHOBUTH, Kakue W3 Ne(PEKTOB U B
KaKOHM CTENEHH MOTYT OBITh YCTPAHEHBI.

K unciy HeycTpaHUMBIX JeEKTOB OTHOCSTCS: YaCTHYHAS WIIH TTOJHAS HEPE3KOCTh, CMa3aHHOCTh
U CIIBOGHHOCTb M300pa’keHUs, MATHA W JIMHUM OT HEPaBHOMEPHOTO MPOSIBICHUS WM HEPAaBHOMEPHOU
CYIIKH, OOJIBIIIME 10 pa3MepaM MPO3pPavHbIC MATHA OT BO3AYUIHBIX ITy3bIPEH, HEMPOSBICHHBIC YYaCTKU
HEeraTuBa, OTCTABaHHE SMYJBCHH B OTHEIBbHBIX MECTaX HEraTuBa, (B OTHX MECTax 3MYJIbCHUS IOCIe
MPOCYIIKH CHEKUBACTCS CKJIAJKAMH), PETHKYJISIMS, MATHA OT TaJbIeB, CHIbHBIC HAPaluHbI, CPHIBBI
SMYJbCHUHM HOITEM, NOTEKHM OMYJIbCHH OT BBICOKOH TeMImeparypbl CYHIKH WJIA OT JJIUTEIHHOTO
MPUKOCHOBEHUS K SMYJIbCUH MaJIbIIaMHU.

Crniocobom ycuneHus U ocnabiaeHus (MM U TeM U JAPYTUM IOCIIeI0BATEIbHO) MOYKHO HCIIPABUTH
clieayromnye 1eeKThl HeTaTHBOB:

1) nedonposiénenue (IpM HOPMANbHON BBIACPKKE WIIHM TEPENEPIKKE), BCIEACTBHE KOTOPOTO
HETaTHUB MOJIy4YaeTCs] OOBIYHO MPO3PAYHBIM U BSUIBIM;

2) nepenpossenenue (IpU HOPMAIBHOW BBIIEPKKE WM TEPEIEpXKKE), BCIEICTBHE KOTOPOTO
HETaTUB TIOJIy4aeTCsl IUIOTHBIM M KOHTPAaCTHBIM WM BSUIBIM, B 3aBHCUMOCTH OT CTEICHHU
NepEenposIBICHUS,

3) nepeodepyxcka (Ipu HOPMAJIBLHOM TMPOSIBICHWH), JaOIIas pe3yJbTaThl, CXOJHBIE C
NIEPENPOSBICHUEM.

B 3akmouenne cienyer cka3aTh, YTO BCSIKOE HCIPABJICHHE HETaTHBOB BOOOIIE HEXETATEIbHO.
[Tpu mo6oi nOMmoOMHUTENHHON 00pabOTKEe HEeraTuBa BHOBb BO3HUKACT OMACHOCTH JIMOO MOBPEIHUTH €TO,
au00 BBI3BATh 0Opa30BaHHWE HA HEM IIATEH M APYruX JedekToB. HeocTOpoKHOCTh WMIIM HEJOCTAaTOYHAS
BHUMATEIBHOCTh NPH OCJIAOJCHUH WM YCHJICHHM MOXKET NMpHUBECTH K rubenu HeratuBa. OcoOeHHO
clleflyeT mpeaocTepedb (GOTONMOOUTENS OT yCHIICHHS Majlo(OopMaTHBIX HEraTHBOB, TaK KaK IMPU ITOM
BO3HUKACT 3HAYUTEIBHOE YBEINYCHUE 3€PHUCTOCTH.

@DOTOMIOOUTENH TOIDKEH CTPEMHUTHCS K TOJYYCHHUIO YIOBICTBOPUTEIBHBIX HEraTUBOB Cpaszy ke
MOCJIE MPOSIBIICHUM.

[Ipy  HeyHOBIETBOPUTEIHHOM  HETAaTHBE  CIEAYyeT  TONBITAThCS  IOJNYYUTh C  HETO
YIOBJIETBOPUTEIBHBIN OTIEYaToOK MoAOopoM (oTodymMaru M JMIIbL B CAaMOM KpailHEM Cilydae YCHUJIHMTh
WA OCTIa0UTh HETATHUBEI.

Ycunenne W ociallieHHe HEraTUBOB MOXKHO IPOU3BOAMTH KaK HEMOCPEACTBEHHO TOCie
MPOMBIBKH, TaK W IOCIE CYIIKH. B mociemHeM ciydyae HeTaTHBBI HAJ0 MPEABAPUTEIBHO Pa3MOYHUTH B
yuCTOM BoJie. Bee onepanuu MOKHO BBINIOJHATH HA CBETY.

CylecTBeHHOE 3HaYCHHE UMEET COCTOSIHUE HeratuBa. MeXaHW4ecKrue MOBPEKACHUS (aparuHbl
U T. II.) IpU YCWICHUH WM OCIAOJCHHM MOTYT cTaTh Ooniee 3aMeTHbIMH. OcnabieHue u 0coOEHHO
YCHJICHHE HETaTHBOB JIACT YJIOBICTBOPHUTEIBHBIC PE3YJIbTAaThl TOJBKO B TOM CIly4ae, €CIIM HETaTHBBI
XOpOIIO OT(GHUKCHUPOBAHBI U TIIATEIBHO MPOMBITHL. VHaue moutu Hen30eKHO 00pa3oBaHUE PA3IUYHBIX
TISITCH.

YcuneHue HeratTuBoB

VYcuneHnue HEraTUBOB MPUBOAUT K HEKOTOPOMY YBEIMYEHHIO KOHTPACTa U UMEHHO C 3TOM LIEJbIO
00buHO mpuMeHsieTcsi. Hambonee moctymen it ¢oromoOuTeNneid XpoMoBBIH ycunuTenb. lIporecc
YCUIICHUSI CKJIa[bIBACTCS U3 JIBYX OIepaiuil: oTOeIrBaHus U MOBTOPHOro mposiBieHus. O6e omepanuun
MIPOU3BOJISATCS Ha CBETY.

OréenunBarommii pacTeop

JIByXpOMOBOKHCIIBII Kaaui 4r

ConsiHast kucnoTa (KOHIEHTPUPOBAaHHAsA) 3 MII
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Bona 500 M

OnymieHHbId B PacTBOpP HETATHB JIOBOJIBHO OBICTpO OeseeT. OTOEICHHBIM HEraTUB MPOMBIBAIOT
BOJIO B TEUEHHME 5 MHH, a 3aTE€M BHOBb IMPOSBIISIOT JIIOOBIM OBICTpO paboTaronum npossureneM. [lpu
9TOM HETaTHB ycwinBaeTcs. [IposiBICHHBI HETAaTHUB OIOJIACKUBAIOT, (PUKCHPYIOT B TeUeHHE 4-5 MUH,
MIPOMBIBAIOT U CYIIIAT.

XpoMOBO€ ycHJIEHHE yJO0OHO TEM, YTO BECh MPOIECC MOXKHO MOBTOPUTH JBAXKIBI U TPHKIIBI,
JOCTHrasi Bce 0oJbIeii u OONbIICH CTENeHN YCUIICHUS.

Xopolue pe3ysibTaThl MOXHO TMOJYyYUTh W C TIOMOINBIO MenHOro ycunutens. Heratus
oTOenuBaeTcs B pacTBOpeE.

OrbennBaommii pacTeop

Menp cepHokucaas (MeAHbIA KyIIOpOC) 10r
bpoMucThIil Kanuii 4r
Bona 100 mn

3aTeM HeraTuB MPOMBIBAETCS U YEPHUTCS B PACTBOPE:
PacTBoOp AJ151 YepHeHUs

CepeOpo a30THOKHCITIOE 10T
Kucnora nuMmonHast 05r
Bona 100 M

ITocne YCPHCHUA HCTATUB IIPOMBIBACTCS B TCUCHUC 5 MUH.

OcnabneHue HeraTUBOB

ITpouecc ocnaGneHHst COCTOMT B YMEHBIICHUH ONTHYECKUX IJIOTHOCTEH M300pa)XeHUsS 3a CUeT
YMEHBLIEHUsl KOJIMYecTBa cepedpa, oOpasylolero n3oOpakeHue. YMeHbIIEHHE KOJIM4YecTBa cepedpa
MIPOUCXOJUT MyTEM IIepeBOJa 4YacTh cepedpa B PACTBOPUMBIE COEAMHEHHUS M Tocieayromero ux I
pacTBOPEHUsI, OTYETO HEraTUB CTAHOBUTCS MPO3payHee.

Baxxno npaBuibHO BbIOpaTh ocnadburtens. CyliecTBYIOT OCiIaOUTENH TpeX THUIOB, KOTOpPbIE IO
XapakTepy JACUCTBUS pa3iensioTcs  Ha  MPONOPLUOHANbHBIE, CBEPXIPONOPLUOHAIBHBIE U
MTOBEPXHOCTHBIE.

IIponopyuonanvusvie ocnabUTENN yNANSIOT U3  CJIOS KOJUYECTBO cepedpa MpOMOpLUOHATIBHO
TOMY, Kakoe COJEpXKHUTCA B Cl0€, T.€. B 00Jjiee MJIOTHBIX MECTaX OHU YJAJIAIOT OOJbIIEE KOIMYECTBO
cepeOpa, B MEHee IUIOTHBIX - MeHblIee. Ha mepBblil B3I MOXKET MMOKa3aThCs, YTO TAKHE OCIAOUTENN HE
M3MEHSIOT KOHTpAacTa HeraTuBa, B IEHCTBUTENILHOCTH K€ OHM MOHMXKAIOT ATOT KOHTpacT. [loaToMy mpo
HOPLMOHANIbHBIE OCTA0UTENN PEKOMEHIYIOTCS s HE CIHIIKOM MEepenposiBICHHBIX HEraTUBOB, Ha
KOTOPBIX KOHTPACT I0CTATOYHO BEJIMK, HO Byallb OTCYTCTBYET.

[IpuBoauM penent OJHOIO M3 CaMbIX paclpOCTPAaHEHHBIX M OTIUYHO JCHCTBYIOIIUX
MPOMOPLUOHANIBHBIX OcIabUTENeH.

IIponopuuoHanbHbIN 0c1a0UTE b

Kpacnas kpossiHast conb 0,5r
l'unocynedur (THocynbdart HaTpus) Kpuctamnueckuii 20T
Bona 200 mn

OnyuieHHBI B pacTBOP HEraTuB MOCTENEHHO ocnalisercs. [lo nocTmkeHnu HyKHOM cTeneHu
oc1abJieHUs1 HEraTUB BBIHMMAETCS, XOPOILO MTPOMBIBAETCS U BhICyIIMBaeTCs. PacTBop ObICTpO MOpPTHUTCH,
MIO3TOMY PEKOMEHAYETCS TMPUTOTOBIATH €ro HEMOCPEACTBEHHO TMepell yHoTpeOsieHueM, a 1o
HCIIOJBb30BaHNU BBIJIMBATH. KpaCHaH KpOBsAHasA COJIb AA0BHUTA.

Ceepxnponopyuonanvhvie 0cIabUTENN CUIbHEEe JeHCTBYIOT Ha OoJiee IUIOTHbIE MECTa HeraTuBa u
B MEHbILIEH CTENEHU Ha CBETJIbIE MECTA, BCJIEJICTBUE YEro AT OOJibllee MOHWKEHHUE KOHTPACTa, YeM
MPONOPLMOHANIBHBIE. DTH OCIA0UTENN TaKXKe PEKOMEHAYIOTCS Ul NepenposiBICHHBIX HEraTHUBOB,
OTJIMYAIOIINXCS BBICOKMM KOHTPAacTOM, M OCOOCHHO [UIS TakuWX, Ha KOTOPHIX cdoTorpadupoBaH
KOHTPAaCTHBIH O0BEKT.

CBepxnponopuHoHaJbLHBIN 0CIa0UTEb

AMMOHMI HaJICEPHOKUCIBIN (TIepcyib(aT aMMOHHS) Ir
Cepnas xucnora 10% 2 mi
Bona 100 M1

OcnabiecHue HETaTUBOB B pacTBOpPEC IMPOTCKACT CHadajla MCIAJICHHO, 3aTCM YCKOPACTCA U
IpoaOJIKACTCA CHIEC HCEKOTOPOC BpPEM:A IIOCIEC TOI'O, KAK HEraTUB BbBIHYT M3 pPacTBOpPA. HOSTOMy
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ocnabJieHue HaJCEPHOKHUCIBIM aMMOHHMEM HaJ0 BECTH OCTOPOXKHO U IMpPEKpallaTh HECKOJIBKO paHbIIIe
HACTYIUIEHUS jkeJaeMoii cteneHu ocinadnenus. [locne ocnabnenus TpeGyercs xopoiasi IpOMBIBKa.

Ilosepxnocmusie ocnabUTENN IEHCTBYIOT OJWHAKOBO HA BCE YacTU HETaTHBA, T.C. YIAJSIOT
paBHOE KOJMYECTBO cepedpa CO BCEX yYaCTKOB Kak IUIOTHBIX, TaK W Mpo3pauHbIX. Takue ociabutenu
PEKOMEHIOYIOTCH KaK A MEPEACPIKAHHBIX, TaK U IIEPENPOIBICHHBIX HEraTUBOB, Y KOTOPBIX KOHTPACT
M300pakeHUs] IOHIKEH M3-3a cuibHOM Byanu. C yaalieHueM Byalu JOCTHraeTrcss u oOuiee ociabieHue
IJIOTHOCTHU HCTaTHBA U MMOBBIICHUC KOHTpACTA.

B kauecTBe MOBEpXHOCTHOTO OCIA0UTENSI PEKOMEHIYETCS CIEAYIOIUN PELeTT.

IToBepXHOCTHBIN 0CIA0UTEIb

Kpacnas kpoBsiHasi coJib 25r
l'unocynbdur (Trocynbdar HATPHL) KPUCTALITHUECKUI IS5t
Bona 100 M

Kak HeTpyaHO 3aMETHUTh, 3TOT OCJIA0UTENb 110 CBOEMY COCTaBY aHAJOTHUYEH MPUBEJACHHOMY BBIIIE
IIPONOPLMOHATIBHOMY OCJIA0UTEN0, HO OTJIMYAeTCSl KOHLEHTpalMeld BXOJAIIMX B HEro BELIECTB.
BcnenctBue yBenuyeHHsT KOJIMYECTBA KPAacCHOW KPOBSHOM CONM OClabuTeNb JCHCTBYEeT ObICcTpee H
SHEpPTHYHEe, MOATOMY ociiabjeHue (TOYHee, YCTpaHCHHE Byasl) IMPOTEKaeT B HEM O4eHb ObicTpo. [lpum
JUTTEIFHOM JI€HCTBUU OCIabuTeNlb HAUWHACT OCNIA0ATh H300paKeHHeE, T.€. JEUCTBYET KaK SHEPTHUHBINA
MIPONOPLIMOHAIIBHBIN OCIa0UTENb.

Hakonen, mnpuBoguM cmnoco0 ocnabieHuss MalopOpMaTHBIX HEraTUBOB, YMEHBIIAIOLIUA
3€pHHUCTOCTh N300pa’KEHUS U PEKOMEHyEeMBIH JJIs IEPENpOsBICHHBIX HeraTuBoB. Heratus nomemaercs
B CIEAYIOLIUHI pacTBOp.

OroennBaommii pacTeop

CepHokucinas Melib (MEIHBIN Kynopoc) 100
XJTOpUCTHIN HATpHid (TTOBapEeHHAs COJIb) 100
Cepnas kucnora 10% 250 mn
Bona 1n

CepHyl0 KHCIOTY MOJJIMBAIOT MallbIMU J03aMH Ipu nomemmuBanuu. [lociae orGenuBaHus B
pacTBOpe HETaTUB MPOSBISETCS HAa CBETY B MEJIKO3EPHUCTOM IpOsSBUTENE OKoyso | - 2 MuH, 3aTeM
(buKcupyeTcs B KUCIOM (PUKCaKe U TPOMBIBACTCS.

TexHun4yeckas peTywb HeratTuBoB

B otnmume ot oOmieit perymm, mpuMeHseMOoi B OPTPETHOH (oTorpaduu M 3aKIIOYaloNIeics B
PEeTYIIMPOBaHUM Bcell MOBEPXHOCTH HeraTuBa (JIMOO dalle BCEro M300pakeHUs JIUIA), TeXHHUYecKas
peTylIb TMpexyCMaTpUBAET JIHIIb YCTPAaHEHHE HEKOTOPBIX TEXHHYECKHX JePEeKTOB HeratuBa (TOYEK,
HEeOOJIBIINX TISITEH, LIAPAInH).

HeratuBbl mouTu Bcerja MMEIOT MOAOOHBIE AEPEKTHI, YTO CHJIBHO CHUXKAET KaueCTBO CHHMKA.
Taxue neeKTbl MOXKHO U CIIEYET YCTPaHSTh.

TexHuueckas peTyub MPOU3BOAUTCS C MMOMOIIBIO CKOOTIIIBHBIX MEPhEB (CKPEOKOB), KapaHIalIeH,
pa30aBiIeHHON uepTexHOM Tymu, kuctouek. Kapangamm (ux ciexyer UMeTbh, MO KpaiHeill Mmepe, ABa,
pa3HOW TBEPIOCTH) JOJDKHBI OBITH 3aTOYEHBI 10 MPEACITHHO BO3MOXKHOM OCTpOTHL. ['padur kapannmamra
nomkeH ObITh oOHaxkeH Ha 10-12 mM. CkpeOok cienyeT Bce Bpems moaTaunBath. KHcTh TOMKHA OBITH
xopoluero kauectBa (0enuubs wiu kojoHkoBas) Ne 1 miau Ne 2 (e Tonmie). Tyuib npuroaHa oOblyHast
4yepTexHasi, YepHas.

Perymp ynoOHee Bcero npous3BOAUTH HA PETYLIEBAIbHOM CTaHKe (puc. 74), yCTaHOBUB €ro
3aJlHeil CTOPOHOM K CBETYy M 3aCIIOHHB CBEpXy U ¢ OOKOB uepHOW maTepuei. [[ns Gonee TmiaTenbHOM
peTyILIN pEeKOMEHAYEeTCsl IMOoJIb30BaThesl Jynoil. Ilepen Hayasom peTymu ciaenyeT XOpollo IpPOTEpeTh
HEraTUBbl CO CTOPOHBI IOJUIOKKH MSATKOW TPSMOYKOM. TEXHHYECKYIO0 pETyllb HY)KHO HA4MHATh C
yIaJeHUsl YEpHBIX TOYEK M TEMHBIX ISATHBIMEK. Pabora mpowsBoAHMTCS CKpPEOKOM/ MpPHU 3TOM TOYKHU
YAQISIIOTCA OCTPUEM CKpeOKa, a MATHBIILIKU - €ro je3BueM (O00KOBOH MOBEPXHOCTHIO), OAHY U3 CTOPOH
KOTOPOTO PEKOMEHIYETCS 3aTOYMTh TIONYKPYroM. PeTyms CKpeOKOM Hamo MPOW3BOAUTH OYEHB
OCTOPOYKHO, CHUMasl NMOBEPXHOCTh cJI0s mocTeneHHo. lpu rpy6oii pabote jerko CHATH CIOH 10 camoit
MTO/IJIOKKH.

[locne ynaneHust YepHBIX TOYEK M NATHBILIEK MPUCTYNAOT K YAAJICHUIO MIPO3PAYHbIX U CBETJIBIX
TOUYEK M TOHKUX CBETJIBIX JIMHUI C MOMOILUBIO TYIINM U KUCTU. TyIIb IPEIBapUTENBLHO Pa3BOAUTCSA BOJIOM
Ha OenoMm QapdopoBom Omroane. Crerka cMOUEHHON BOJOW M KaK MOXKHO JIy4Ille 3a0CTPEHHOM KHUCThIO
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HaOMpaKOT HEMHOTO Pa3BEICHHOW TYIIH, JENAI0T NMpoOy Ha Oenoil Oymare WM Ha KpasxX HEraTtuBa, a
3aTeM JICTKUM MTPUKOCHOBEHUEM OCTPHS HAKJIaIbIBAIOT TYIIIh HA MPO3PAYHYIO HIIH CBETIYIO0 TOUYKY. KicTh
JOJDKHA OBITH CJIETKa YBJIAXXHEHHOM, MOYTH CyXOH. YCTpaHEHHE TOYeK JOCTHraeTcs OIHUM-ABYMS
MPUKOCHOBEHUSIMUA KUCTH, HHOTIA TPUXOAUTCS IOBTOPSITH 3TO MHOTO pa3.

Puc. 74. CtaHOK A5 peTyIIN HETaTHBOB

VYcrpaneHue TOHKUX CBETJIBIX JIMHUM TMPOU3BOJUTCS TEM K€ CIOCOOOM, T.€. OTPBIBUCTHIMHU
MNPUKOCHOBCHUSAMU. Hu B xoem ClIydac HC CJICAYCT ACJIaTh IIPU 3TOM Ma3KOB.

VYerpanuB 3t AedeKThl, MPUCTYNAIOT K 3aJ€IKe CBETJIBIX MATHBIIICK, 00ee 3HAUUTEIbHBIX IO
pasMepy. PabGora »sra BEIDONHAETCH KapaHJamoM, HO TaK KaK KapaHJall OYCHb IUIOXO JIOKHUTCA Ha
JKEJIATUHOBYIO ITIOBEPXHOCTHL U JIETKO C HEE CTHUPACTCs, HEraTUB IPEABAPUTEILHO IOKPLIBAIOT JIAKOM.
HpI/IBOI[I/IM PELCIIT 9TOT'0 JIaKa.

Jlak martoJienH

Ckunugap OYUIICHHBINA 50 mi

Kanugons 10r

HebGompiryto karuio MaTtonenHa HabuparoT Ha 3a0CTPEHHBIN KOHEIl CIIUYKY U HAKJIaAbIBAIOT HA TO
MECTO HETaTuBa, IJie TpeOyeTcs MPOU3BECTU PeTyIilb. [locie 3TOoro MAKOThIO Maiblia PACTUPAIOT KaIUTIo.
[Tonb30BaThbcs BaTOW MU TPSMOYKOM AN 3TOM 1enu Henb3sl. MaronenH ObICTPO 3achixaeT, oOpaszys
TOHKHH CJIOM, XOPOIIO MPUHUMAIOIINN KapaHaaml. |

[IATHBIIIKKA 3a7€NBIBAIOTCS JIETKUM TPUKOCHOBEHMEM KapaHJalla M HAHECEHHEM MEJKUX
3Ur3arooOpa3HbIX JUHUN B BUAEC MEJIKOW CETKH 0 TeX MOp, MOKa MPO3payHOE MATHO HE COJIBETCS C
okpyxatorumM GoHom. Uem mpo3payHee MIATHO, TEM MsATYE JOHKEH OBITh KapaHaalll.

XpaHeHue HeraTuBOB

XpaHUTh HETaTUBBI HA0 OepekHO, oOeperas ux rJIaBHBIM 00Pa30M OT MbUIM U BIIATd, I'yOUTENBEHO
JEHCTBYIOIINX HA YKEJTATHHOBBIA ciioi. OOpamarbcsi ¢ HEraTUBaMH CJICTYET TaK K€ OCTOPOXKHO, KaK U C
HENPOSIBIICHHBIMU TUIACTUHKAMH M TUIGHKAMU, T.€. HE NMPHUKAcaThCs MalbliaMU K CIIOI0 U OpaTh HEraTHUBBI
TOJIKO 3a peOpa, Heratusbl Jierko napamaroTcsl axe OT MPUKOCHOBEHMsI OAMH K Apyromy. [loatomy
XpaHUTh UX HAJ0 B OTACIBHBIX MAaKETUKaX MM KOHBEPTAaX U3 IrNaakod Oymaru. IlneHouHble HEraTHBBI
HAJ0 XPaHUTh CBEPHYTHIMH B PYJIOH, HO HE CIMIIKOM MaJleHbKUA W HE TYroi. PylOHBI KHMHOIUIEHKH
ManopopMaTHBIX Kamep JOJDKHBI MMETh B JUaMETpe He MeHee 3 cM. XpaHUTh UX JIy4Ylle BCEro B
KOpOOKax, pa3/ieJICHHBIX MEPETOPOIKOM Ha KJIETKH (puc. 75).

Puc. 75. KopoOxa aiist XpaHeHUs TUICHOYHBIX HEraTHBOB
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IIpn BcAKOM paccMaTpUBaHUM HETATHBOB, T.€, BBIHUMAHUU U3 KOHBEPTOB WJIM Pa3BEPThIBAHUU U
CBEPTBHIBAHUU PYJIOHOB, UX JIETKO MOBPEIUTh. UTOOBI JIMIIHUI pa3 HE TPOTraTh HETATUBbI, PEKOMEHY€TCs
XPAaHUTb UX 110 HOMEPaMHU.

IIpy BCSKOM NOBTOPHOM pa3MAauMBAaHWM HETAaTHBOB BO3HUKAET OIACHOCTH CIIOJN3aHUS CIIOS.
[TosToMy Hamo Besdeckw oOeperarb CJlIOM HeraTuBa OT 3arpsi3HEHHUH, YTOObI €ro He NPUXOAMIIOCH
IIPOMBIBATh.
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Mmasa VIl No3nTtnBHLIK Npouecc

[To3uTHBHBINM TIPOIECC SBISETCS 3aKITIOYHTEIBHBIM B (hoTorpadupoBanuu. B pesynbprare Bcex
orepanuii, TpUMEHSIEMbIX B 3TOM MpoIlecce, MOIy4yaeTcsi TOTOBOE MO3UTHBHOE QoTorpadudeckoe
n300pakeHNe B BUJE OTIIEYATKOB Ha (hOTOOYMare Wi IMano3UTHBOB Ha TUIACTHHKAX HJIH IJICHKAX.

CyIHOCTh MO3UTUBHOIO Mpoliecca B 0OLMX YyepTax Oblja M3JI0’KE€Ha BO BBEIEHUM K KHUre. UTo
KacaeTcs TEXHOJIOIMH 3TOro Mpoliecca, TO 3/1eCh IPUMEHSIOTCS J1Ba criocoba. [1epBrlil COCTOUT B TOM, UTO
auct (GotoOymaru MPUKIAIBIBACTCS K HETaTHBY W MPUBOJUTCS C HUM B TIOJMHBIA KOHTAKT MO BCel
MOBEPXHOCTH, OTKYZA 3TOT CIIOCO0 TONYYHJI Ha3zBaHUE KomakmHozo. IIpu medaT 1mo 3ToMy Crocooy
(hOTOOTIEUATOK MOTYyYaeTCs TOTO K€ pa3Mepa, YTO U HETaTHUB.

Bropoii cioco0® coCTOUT B TOM, YTO HETATHB MOMEIIAIOT B IPOCKIIMOHHBIN MPHOOP M MPOCHUPYIOT
n300pakeHre HeraTHBa Ha SKpaH, K KOTOPOMY MpeABapUTEIbHO MPUKPEIIsieTcs JucT poToOymaru. IToT
Croco0 HOCUT Ha3BAaHUE NPOEKYUOHHO20, UIN onmuyeckozo. 11o aToMy cnocoOy macirad HEraTUBHOTO
M300paKEHUSI MOXKET ObITh YMEHBIIICH, COXPAHEH 0€3 U3MEHEHUS I yBEJIUYEH.

Ho Tak xak HE0OXOAMMOCTh B YMEHBIICHUH MaclITada Ha MPAKTUKE TTOYTH HE BCTPEYaeTcs, a B
HaTypaldbHBIX pa3Mepax HeratuBa H300paKEHHE MOXKHO TMOJIYYUTh KOHTAKTHBIM CIIOCOOOM, TO
MPOEKIMOHHBIA  croco0  QoromeyaTd MPUMEHSETCS] IOYTH HUCKIIOYUTENBHO JJI  MOJTY4YEHHs
YBEIMUEHHOTO U300PaKEHUS ¥ TIOATOMY OOBIYHO Ha3bIBaeTCs (POTOYBEIMUYCHUEM.

[Tomyuenne roToBoro Gororpahuueckoro MO3WTHBA CKIIAABIBACTCS U3 IIEJIOTO psiia Onepanuii, B
YHUCIIO KOTOPHIX BXOAAT Kak (oTomedyarb, TaK U BCE MOCIEAYIOIIME OmNepanud o0padoTKu
(OTOTO3UTHBOB, BKJIIOYAsT M OKOHYATENBbHYI0 WX OTAEJIKY, T.€. OKpacKy (TOHMPOBaHHWE), PETYIIb,
TJISIHIIEBaHUE, OOPE3KY U HAKIICHKY.

OnuH n3 HamboJee BaKHBIX (DAKTOPOB, BIMAIONIMX HAa KAueCTBO (POTOOTIEYATKOB, - yMEIBINA
nonbop ¢oTodymMaru K HEraTuBY, KOTOPBIN TMO3BOJSET MONYYUTh OTJIMYHBIE OTIEYATKU Jaxe C
HEY/I0BJIETBOPUTENIBHBIX B (OTOrpa)uyecKOM OTHOLLIEHUH HETaTUBOB.

KoHmakmHbIl cnocob ¢pomonedyamu

Bbi6op hoTobGymarm

OcHoBHas ¢ororpaduueckas XxapakTepucTuka GpoTodymar - cTereHb UX KOHTPacTHOCTH. MIMeHHO
STHM TIPU3HAKOM U CJEAYeT PYKOBOJICTBOBAThCS mpu moabope ¢(orodymarn k HeraTuBy. UYem
KOHTpacTHEEe HEeraTuB, TEM MsTde JI0JKHA ObITh (hoTOOYyMara, 1 Ha0OOPOT.

[Tockonpky ¢oToOymara pasaenseTcs Ha 7 CTENEeHEeW KOHTPACTHOCTH, YIO0OHEEe BCETro
MOJIPA3/IeIUTh Ha TAKOE K€ YUCIIO U HEraTUBBI MO MPU3HAKY UX KOHTPACTHOCTU. TOYHBIC KPUTEPUH IS
TakoW Kiaccu(UKanuu HeraTuBoB (0€3 CEHCUTOMETPHUYECKOTO W3MEPEHHUsI) YCTAaHOBUTH IOYTH
HEBO3MOXHO, MO3TOMY MPUXOIHUTCS PYKOBOACTBOBATHCS OMBITOM. JloCTaTOYHO HEOOJBIIOrO OMbITA,
9TOOBI, IOCMOTPEB HAa HETATHB, ONPEIEIUTh HanOoJee MOAXO AN 11 Hero copT Oymaru. [Ipu sTom
BaXXHO YSACHHUTb, YTO peub UAET He 00 oOIIel IIIOTHOCTH HeraTHBa, a O ero KOHTpacTHOcTU. Heymenue
OTJIMYUTPH TH MPU3HAKU MPUBOTUT K orrOKam. [ImoTHbIe HeraTuBBI (OTOMOOUTEh YaCTO PUHIMAET 32
KOHTpACTHBIE, a IPO3payHbIe - 32 BsUIbIE, B TO BPEMs KakK IUIOTHBIC, TaK M MPO3payHble HETaTUBbI MOTYT
OBITh BSUTBIMU, HOPMAJIbHBIMHA U KOHTPACTHBIMH.

[TombITaeMcst 1aTh OCHOBHBIE, MPUOIMKEHHBIE XapaKTEPUCTUKU HETaTUBOB 110 BU3YaJIbHOU HX
OIICHKE W OTPEICTUTh HanOoJiee MOAXOAIINE i1l HUX copTa ¢poToOymar (tadmuma 31).

Kak BugHO u3 Tabmuipbl, oO0mas IUIOTHOCT, HEraTHBa IPH TaKOMl OIEHKE B pacyeT He
npuHUMaeTcs. YToObl YCTpaHUTh BIHMSHUE TUIOTHOCTH Ha TPABWIIBHOCTH OICHKH HETaTHBA, IIOTHBIC
HEraTUBBl HAIO IMPOCMATPUBATh NPU CBETE SPKOW JIaMIIbl, CPEeIHUE IO IUIOTHOCTH HETaTHBBI - NpHU
paccessHHOM JHEBHOM CBETE, a IPO3payHble HETATHUBHI - B CBETE, OTPAKCHHOM OT JHcTa Oenoi Oymarm.
CauikoMm mpo3payuHble HETaTHBBI CIIEAYET MPOCTO MPUKIIAIbIBAaTh K Oeoi Oymare.

B mpuBeneHHOM BEIIIE MPaBUJIE BCTPEUAIOTCS HCKIIIOUCHHS, KAaCaIOUIHeCs MITPUXOBBIX UYEPHO-
OenbIX pPENmpoAyKLUMH, KOTJa NpU JOCTATOYHO BBICOKOM KOHTPACTHOCTH HEraTHBAa MPUXOAUTCS
MOJIb30BAThCS KOHTPACTHBHIMH copTamu Oymaru. Cremyer TakKe ITOMHUTh, YTO KOHTPAacCTHBIC
¢oroOymaru, Kak ¥ KOHTPACTHbIE (POTOIUIACTUHKH M TUICHKH, 00JIaAaioT MeHbIIel ¢oTtorpadudeckoit
NIUPOTOH M TpeOyroT 0ojiee TOYHOW BBIIEPKKH, YeM HOpPMajbHbIE M Msrkue Oymaru. OTKIIOHEHUS B
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BBIJIEP)KKE TIPU MIE€YaTH Ha KOHTPACTHBIX (hOTOOyMarax MpUBOISAT YacTO K TOMY, YTO B HAHOOJIee CBETIIBIX
WJIY TEMHBIX YacTAX OTIIEYaTKa AETaId COBEPLIEHHO MPONaIaroT.

Tabmuma 31
Pexomengyemsie copra porodymaru
Pexomennyemslii
XapakTepucTuKa HeraTupa
copT Oymaru
HeratuB BecbMa KOHTpacTeH. B cBeTIBIX Msrkas Ne 1

MECTax JIeTalld OTCYTCTBYIOT, U MECTa 3TH
MOYTH MpOo3pauHbl. B MI0THRIX MecTax
JITaJIH €/[Ba pa3IMYMMbI U3-3a TOYTH MOJTHOU
HENPO3PAYHOCTH 3TUX MECT

Heratus ymepenHo koHrpacteH. Kak B Hopwmanbnas Ne 2
CBETJIbIX, TAK U B TEMHBIX MECTaX JI€TaIN
XOPOIIO MPOCMATPUBAIOTCS

Heratus HopMabHbIN. JleTain XOpoLIOo Hopmanbnas Ne 3
popabOTaHbl BO BCEX MECTaX
Herarus marok. Konrpact HegocraroueH, Ho |KonTpactHas Ne 4
JIETaJIM B TEMHBIX U CBETJIBIX MECTAaX XOPOIIO
pa3InyaTCs

Heratus caumkom msirok. KonTpact cia6. Kontpacthas Ne 5
JleTanu Kak B TEMHBIX, TaK M B CBETIIBIX
MeCTax pa3jInyaroTcs MI0X0

Heratus Bsu1. Kontpact ouens cnab. leranu |Kontpacthas Ne6
KaK B TEMHBIX, TaK U B CBETJIbIX YaCTAX MOYTH
HEPA3ITHUYUMBI

Heratus ouens Bsi1. KoHTpacT cnumikom Kontpacrthas Ne7
cnab. Jletanu coBeplieHHO Hepa3IHuuMbl

BaxxHoli siBisieTcss M Japyras OCOOCHHOCTh KOHTPACTHBIX COPTOB (hOoTOOyMar - OHM CHIIbHEE
BBISIBJISIIOT TEXHUYECKUE Ae(PEKThI (TOYKHM, IapalHMHbl) U 3€PHUCTOCTh HETaTHBOB, MIOATOMY IPH NeYaTu
(0coOGeHHO MPOEKIMOHHOM) ¢ MaTo(OPMAaTHBIX HETaTUBOB KOHTPACTHBIMHU copTamMu (oToOymar cieayer
MOJIb30BAThCS C OCTOPOKHOCTHIO. [Ipu pabore ¢ ManopopMaTHBIMH KaMepaMu CIEAYET CTPEMHUTHCA K
MOJIyYeHUIO HOPMAJIbHBIX HEraTHBOB M BO BCSKOM cllydae M30eraTh BSUIBIX HETaTHBOB, IMOMHS, YTO MPHU
MeYaTH C KOHTPACTHBIX HEraTUBOB HAa MATKUX COpTax (oToOymaru 3epHUCTOCTh OLIYIIAeTCs ciadee, yeM
MIPU TI€YaTH C BSUIBIX HETaTUBOB Ha KOHTPACTHBIX COpTax Oymaru.

HauunatommMm ¢GoTomo0uTe s iM peKOMEHAYEeTCsl MPoAeNnaTh psiji CHEUUANbHBIX ONBITOB (Ipo0),
reyaras ¢ OIHOTO M TOTO K€ HeraThBa Ha pa3HbIX copTax OyMaru, a 3aTeM C pa3HbIX HEraTUBOB Ha OJIHOM
copTe OyMmaru.

Uro kacaercs BbIOOpa (poTOOYMAr 1mo moBEpXHOCTH, TO 37€Ch, MPEXKAEC BCETO, CICIYET yKa3aTh,
410 (poTOOYyMaru OAHON M TOH ke CTENeHM KOHTPACTHOCTH B 3aBUCHUMOCTH OT XapaKTepa MOBEPXHOCTU
JAIOT OTIIEYaTKU BU3YaJbHO PA3JTMYHONW KOHTPACTHOCTH. DTO OOBACHSICTCS Jydlled OTpaKaTeabHOM
CIOCOOHOCTBIO TUISHIEBBIX OyMar mo CpaBHEHHIO C MaTOBbIMU. OTHEUaTKH, CAETIaHHbIE Ha TJISTHIIEBOM
Oymare, MpH BCEX MPOYUX PaBHBIX YCJIOBHUSX MPOM3BOASIT BIleYAT/IEHHE OoJiee KOHTPACTHBIX, YEM
OTIICYATKH, C/ICJTaHHbIE HA MAaTOBBIX copTax. JlaHHOE 0OCTOSATENBLCTBO CIelyeT YUUTHIBATh U IpU BbIOOpE
OyMar MCXOJIUTh M3 TOrO, YTO MATOBble OyMaru Mo CPaBHEHHUIO C TISHUEBBIMHU JOJKHBI ObITh OJAHUM
HoMmepoM Beiie. [IpuBenennas tabauna noadopa ¢Gorodymar K HEraTUBaM pacCUMTaHa IS TIISTHIIEBBIX
Oywmar.

B octansHOM BBIOOp (hOTOOYMAr TOM MM MHOM MOBEPXHOCTH 3aBUCHUT OT BKYCOB (DOTOJIIOOUTEIIS.
31ech TpyAHO IPUBECTU KaKHe-Tu00 MOCTOSIHHO AecTBYyolMe npaBuia.. BooOuie 11 Xya0KeCTBeHHbBIX
(boTopaboT (MOPTPETHI, MeH3aXH) PEKOMEHIyeTCsl IOJIH30BATHCS MATOBBIMHU MJIH CTPYKTYPHBIMU COPTaMHU
(dboTtobymar (MEITKO3EPHHUCTHIMU, KPYMHO3EPHUCTHIMH, OapXaTUCTHIMH, CATHHUPOBAHHBIMH), JJIS
TeXHUYECKUX (oTopaboT Oonee MPHUTOMHBI TISHIEBBIE copTa. Beibop ¢orodymMar :mo MIOTHOCTH
MOJJIOKKH 3aBUCHUT TJIaBHBIM 00pa30oM OT TEXHMYECKHUX TPeOOBaHUM, MPEABABIAEMbIX K (OTOCHUMKY.
Otneuvatku 60mbmmoro gopmara (24x30 cMm u Gomblle) peKOMEHAYeTCs IeJaTh Ha IIOTHOUW doToOymare.
B »TOoM ciywae oHM monyuaroTcs poBHeEe W Jydie coxpansiorcsa. Hakoner® BeiOOp doToOymaru mo
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I[BETY TaK)K€ 3aBHCUT OT BKYCOB (hoTOMOOUTENSI. MOXKHO JIMIIL CKa3aTh, YTO I[BETHBIC COpTa (CIOHOBAs
KOCTb M KPEMOBas) Jal0T OoJyiee TETUIble 10 TOHY OTnevatku. OHU MPUTOIHBI IS MOPTPETOB U JIETHUX
nen3axen.

NMeyaTaHue Ha gHeBHOW poTOOYMare

[leyarp Ha gHEBHBIX (oTOOYMarax MPOUZBOJUTCS TOJBKO KOHTAaKTHBIM CIIOCOOOM U TIpH
JIOCTaTOYHO SIPKOM JTHEBHOM CBETE.

[Ipocteitmmm  npubopoM Is  KOHTAaKTHOM (oTomedyarn Ha JHEBHOHM Oymare CIIyXuT
KOIIMpOBaJIbHAs paMkKa, O6bI‘-IHO ACPECBSHHAA, COCTOAIIAass U3 COGCTBGHHO PaMKH, ABYX HNPHIKXUMHBIX
NPY>KHH U JBYCTBOpUaTOW Hakjamku (puc. 76). Ilpexae paMKu Ienanuch Pa3IMUHBIX pPa3MepOB IO
CTaHAapTHBIM (hopMaTaM (HOTOIIIACTUHOK. B CBSI3U C MIMPOKUM BHEIPEHUEM B MPAKTUKY MPOCKIIHOHHOTO
crocoba meyatu Ha OpomMocepeOpsHBIX (HOTOOyMarax KOMMPOBAIBHEIC PAMKH OOJIBITUX (JOPMATOB MOUYTH
MOJTHOCTBIO BBIIIN U3 yHOTPeOIeHHs U ceifyac BBITYyCKAIOTCS TOJIBKO IBYX GopmaToB: 6,5x9 u 9x12 cm.

Puc. 76. KonupoBanbHas paMka

Jlisg medyatu cO CTEKJISSHHBIX HEraTHBOB PaMKy KJIaayT Ha CTOJ JIMIIEBOW CTOPOHON BHH3 W,
OTKHMHYB TPYXKHHBI, BBIHUMAIOT HAKJIaJAKy. Herarus momemaroT B paMKy CIOEM BBEpPX U, IMPUIOXKHUB K
HeMy JHCT (HOTOOYMaru SMYyJIbCHOHHBIM CIIOEM BHU3 (K HETaTHBY), HAKIAAbIBAIOT CBEPXY HAKIAAKYy U
3)KUMAIOT €€ MpYy>KUHaMHU. J{JIs meyaTy ¢ MIeHOYHBIX HETaTHBOB B PAMKY MPEABAPUTEIHHO 3aKIIa[bIBAIOT
YHCTOE CTEKJIO0. Bce 3TO MOXKHO nenarh MpHU CBETE, HO BJAIM OT OKHA. 3apsiuB TakuM oOpa3oM
KOIMPOBAJIBHYIO PaMKY, €€ BBICTABISIOT HA SPKUN THEBHOM cBeT. IIMOTHBIE HEraTHBBI HAJIO TEYaTaTh
IIPU NIPSIMOM COJTHEYHOM CBETE.

KonupoBanue cienyer mpou3BOIUTH IPU OTKPHITOM OKHE MJIM Ha OTKPBITOM BO3/ayXe (BO JIBOpE,
Ha OaNKoHE).

OxoHHBIE CTEKIa OTOPAcChIBAIOT HA HETaTHB IATHUCTBIE TEHHU, YTO BBI3BIBAET ISATHA M Ha
OTIIeYaTKaX.

B 3aBHCHMMOCTH OT IUIOTHOCTHM HETaTHBAa U SPKOCTU OCBEIICHUS ME€YaTaHUE MOXKET JUIUTHCS OT
HECKOJIbKUX MUHYT J0 HECKOJIbKUX yacoB. HabmoneHue 3a neyaTaHueM MPOU3BOIUTCS MEPUOIUUECKIM
MIPOCMATPUBAHUEM OTIICYATKOB, JUISI YErO PaMKy OTHOCAT MOZAJbIIe OT OKHA M, OCBOOOIMB OAHY M3
MIPY>KUH, OTKUJIBIBAIOT OJJHY CTBOPKY Hakiajaku. [locie 3Toro ocTopoKHO MPUMOIBIMAIOT OTIIEYAaTOK, KaK
MoKa3aHo Ha puc. 77, crapasch He CABHHYTh (OTOOyMary, Tak Kak COBMECTUTh BHOBb KOHTYPBI
M300paKeHUs] Ha OTIeYaTKe ¢ KOHTypamMH U300pa)KeHUsl Ha HEraTHBE MOYTH HEBO3MOXKHO M OTIEYaTOK,
€CJIM OH CIIBUHYJICS, OyJI€T NCIIOPYEH.

[IpocMoTpeB oOTMEYaTOK, B 3aBUCUMOCTH OT TOTOBHOCTU €ro JHOO BBIHUMAIOT W3 pPaMKH,
0CB0O0OO/IMB BTOPYIO MPYXKUHY, JINOO OCTOPOIKHO OITyCKAIOT Ha MECTO, 3AKUMAIOT U CHOBA BHICTABIISIOT HA
CBeT.

JlueBHas Oymara IpH IHevyaTH JaeT KpacCHOBAaTO-KOPUYHEBHIN 11BeT. [leyaranue cienyer BecTu 10
TOr0O MOMEHTA, MOKa B TEMHBIX MECTax OTIEYAaTOK 3HAYMTENIHHO MOTEMHEET U OyJeT BeChb HECKOJIBbKO
neperneyvarad. ITo HEOOXOIUMO MOTOMY, YTO MPU MOCIEAYIONEeH 00paboTKe OH 3HAYUTENBHO OJeIHEeT.
3aKOHYUB MeyaTaHHe, OTIEYAaTOK MOrpYyKaloT B PacTBOP, Ha3bIBAEMBIH supadic-gpukcasicem, B KOTOPOM
OTIIEYaTOK BHauajue OBICTPO OCBETIIIETCS M MPUHUMAET PBUKYIO OKpacKy. IlocTenmeHHO peDkas okpacka
MEePEXOIUT B KPACHOBATYIO, a 3aTéM B KOpHYHEBYI0. B m000i1 MOMEHT 00pabOTKH, HO HE paHee YeM
yepe3 3 MHH, €e MOXXHO IpPEeKpaTuTh. BBIOOp 3TOr0 MOMEHTa 3aBUCHUT OT BKYCOB (POTOIIOOMTEIIS.
Crnenyer ydecTb, UTO MPH CIUIIKOM JJTUTENIbHON 00paboTKe B BHpaxk-(PUKCaKe OTHEYATOK CTAHOBHUTCS
OJIEKIIBIM U IPHOOPETAET HEMPUSTHYIO CEPO-3€JIEHYI0 OKPACKY.

3akoHYUB 00pabOTKY, OTIEYATOK MEPEHOCAT B BOAY U MPOMBIBAIOT IO c1aboi CTpyell B TeueHue
8-10 mun. bonee anurenbHas MPOMBIBKA MPUBOAUT K MOTEpPE KOPUYHEBOTO TOHA, M OTIEYATOK BHOBB
MTOCTETIEHHO CTAaHOBUTCS PhIKUM.
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Puc. 77. KonTponmpoBaHue xo/1a meyaT Ha JHEBHOH GoToOymare

Ilocne mpoMBIBKY clieAyeT CylIKa, Ul 4ero OTIEeYaTOK MOJCYIIMBAIOT MEXAY JIMCTAMHU YHCTOU
MIPOMOKATEIbHOM OyMaru MM YUCTOM MOJIOTHAHOM MaTepuy W, yJAIWUB W3JIHILIEK BJIard, MOJBEIIMBAIOT
3a YroJIKu JIN0O pacKiaIblBaloT Ha ra3eTHbIX JucTax. CylKy Hajo IpOU3BOJUTH B TEHH.

Bupax-¢ukcax mpoiie Bcero mokKynarb B FTOTOBOM BHJ€ B MAaTPOHAX, HO MOXKHO €ro CIeNaTh U
camMoMy. bBoJBIIMHCTBO pacTBOpOB BHpax-(UKCaxka BKIIOYAET JOPOrOCTOSIIIME M PEAKHE COJHU
JParolieHHbIX METAJJIOB - XJIOPHOE 30J10TO U XJIOPHYIO IUIATUHY, HO €CTh PELENTHI, HE COJEPKALINE 3TUX
BEIIECTB U JJAI0IINE HEMJIOXHE pe3ybTaThl. OMH U3 TaKUX PELIENITOB MbI 3/1€Ch IPUBOIUM.

[Tocne mpuroroBneHus: pacTBOp 2 HEOOJBIIMMHU YaCTSIMH BIUBAIOT B pacTBop 1 (He Hao6opot!),
3aTeM B30AITHIBAIOT U CTaBAT B TEMHOE MECTO. [[pUMEHSATH pacTBOp PEKOMEHIYETCsl Yepe3 CYTKH TOCIIe
€ro M3roToBJIEHHs. PacTBOPOM MOKHO IOJIb30BaThCsl MOBTOPHO /O TEX IMOp, MOKa OH OyIeT JaBaTh
xenaeMble ToHa. [lo Mepe ucTouieHus pacTBOpa OTIIEYaTKH MEPECTarOT NPUoOpeTaTh KOPUUHEBBIIN TOH.

Bupax-puxcax

Pacmeop 1
l'unocynedur (THocynbdart HaTpus) Kpuctanueckuii 50T
Bona 250 mn
Pacmeop 2
A30THOKHCIIBII UM YKCYCHOKHUCIIBIA CBUHEL] Ir
Bona 25 M

HOFp}I)KaTI) OTIICYATKH B pacTBOP BI/Ipa)K-q)HKca)I(a CIICAYyCT SHCPTUYHBIM ABWXXCHUCM, BBOAA UX
peOpoM mox HeOombImIMM YIJIOM. HepaBHOMEpPHOE MOKPHITHE OTIIEYaTKOB pPACTBOPOM BBI3BIBACT
00pa3oBaHue MATEH U MMOJIOC.

NMeyaTtaHue Ha 6ymarax "®oToKOoHT" n "NoaoKOHT"

Ha Oymarax "®otokoHT" u "fIOHOKOHT", Kak YW Ha JHEBHBIX, HEJIb3s ME€YaTaTh MPOCKIMOHHBIM
CrocoOOM BCIIEACTBHE HMX HEOONBIIONW CBETOYYBCTBUTEIHHOCTH. TEXHWKa MeyaTH Ha JITHX Oymarax
MPUHIMIIUAIBHO HE OTIMYAeTCAd OT TEXHUKHM Ie4aTd Ha JHEBHOM Oymare. PasHuia numb B TOM, 4TO
3apsiKa KOMUPOBAIBHOW paMKu U 00paboTKa OTIEYaTKOB JOKHBI MPOU3BOAUTHCS MPU HEAKTUHHYHOM
OpaH)XEBO-XKEJITOM OCBEUICHHH, a TIeYaTaHue - MPU CBETE ANEKTposiaMIibl. [l coKpallleHus: BbIIEPKKH,
KOTOpas i 3THX OyMar OOBIYHO OYEHBb MPOJIOJDKUTENIbHA, PEKOMEHIYETCs TOJb30BaThCs JiaMmmaMu S50-
75 BT, aepka KOMUPOBAJIbHYIO PaMKy Ha paccTOSTHUM 25-30 ¢M OT JlaMIIbl.

BhIepKKa TIPU TI€YaTH HA XJIopocepebpsaHbx Gymarax "®oTokont" i "HomokoHT", Kak 1 Ha BCex
npounx Oymarax ¢ MpOsIBICHUEM, ONPEACISICTCS U3TOTOBJICHHEM ITPOO Ha HEOOIBIIMX KyCOUKax Oymard.
OOBIYHO TOCJE ABYX-TPEX MPOO JIErKO OMPEACNUTh MPABUIBHYIO BBIICPXKKY. OTBITHBIC JIOOUTENH
OTIPEIETISIOT BBIAEPIKKY C 07HOM mpoObl. [Tocie nmeuatu cinemyer nabopaTopHas 00paboTKa OTHedaTKa

Puc. 78. YcTpolicTBO KONMPOBAIBHOIO CTaHKA
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Kak mbI yxe roBopuiin, Hey100CTBO IPUMEHEHUSI KOMUPOBaJIbHON paMKu Ipu paboTe Ha Oymarax
C IPOSIBIIGHUEM 3aKJIF0YAETCs B TOM, YTO Ha BpeMsl IIe4aTH OCTABIIYIOCS Oymary NpUXoAUTCs TIATEIbHO
yIaKOBbIBaTh B YEPHBIM KOHBEPT WJIM MPATaTh B TEMHBIM SIIMK, 4TOObI HE 3acBeTUTH ee. Jlpyroe
HEYJ00CTBO 3aKJIIOYAE€TCsS B TOM, YTO IPU HEOOJBIIMX M3MEHEHUSAX B PACCTOSHUM MEXAY JIAMIOW U
KOIIMPOBAJIBHONW PAMKOM OCBEUICHHOCTh HETaTHUBa JOBOJBHO 3HAYMTEIBHO MEHSETCs, 4To Tpelyer
TOYHOTO M IIOCTOSHHOTO BBIIEPKUBAHUSA JTOTO PACCTOSHUA. JTO BCE MOXKHO YCTPaHUTh, NMPUMEHSSA
CIeIIMaJIbHbIE KONTMPOBAJIbHBIE CTAHKU, KOTOPBIE HACTOJIBKO MPOCTHI, YTO UX HETPYHO CIENIAaTh CAMUM.

CranHok npenacTaBisieT co0oi smuk (puc. 78), Ha AHE KOTOPOTO YKPEIUICHBI JBE JIAMIIbI - KpacHast
u Oenasi, a B KpBIIIKE YCTPOCHA KOMMPOBAJIbHASI paMKa CO CTEKIIOM.

Ha O0xo0BOH cTeHKEe CTaHKa yKpEIUIIeTCs KOHTAKTHasl 3BOHKOBAsl KHOIIKA JJIsl BKJIIOUEHHsI Oeloit
namribl. M3 cTaHka BBIBEJICH 3JIEKTPOLIHY P, CHAOXKEHHBIH 1ITencenbHoi BUiaKoi. [Ipu BKITloYeHnn cTanka
B 3JIEKTPOCETh OpaH)KeBas JaMIIO4Ka 3aropaercs, Oenas jk€ BKIIOYAETCS TOJIbKO NPH HaKaTHM Ha
KOHTAaKTHYIO0 KHOMKY. /[ns nydinero cBeropacceMBaHUs MEXIy O€JoW JaMIIOYKOH M KOMUPOBAIBLHOU
pPaMKOH MOMENIAeTCs MaTOBOE UIM MOJIOYHOE CTEKIIO.

Ecnu craHOK cienaH akkKypaTHO M B 3aKpbITOM BHJE€ HE IPOIYCKAeT CBETA, BO BpeMs IedaTH
(hoToOyMary MOKHO HE MIPATATh.

BaxxHo, 4ToObI meyvaratomias Oernast jaMia paBHOMEPHO OCBelIajia BCIO MOBEPXHOCTh HEraTUBa,
MIO9TOMY OHA JOJKHA OBbITh, BO-NIEPBBIX, B LIEHTPE JOHBIIIKA CTAHKA, a BO-BTOPHIX, Ha JOCTaTOYHOM
PacCTOSIHUU OT HEraTHBA WM MAaTOBOrO CTEKJA. Jlydlline pe3yabTaThl 1at0T MaTOBBIE JIAMIIHI.

B cranke cnenyer mpexycMOTpeTb CBOOOJHBIM AOCTYN K MAaTOBOMY CTEKIy, YTOOBI B cilydae
HEOOXOMMOCTH MOXHO OBUIO 3aCJIOHUTHh YacTh €ro IMOJyNpPO3PayHON MM HENmpo3payHoOW Oymaroi.
HanoOHOCTh B TakOoM NEpEKpHITUM MATOBOIO CTEKJIAa MOYKET BO3HHMKHYTh B CIy4asX HEPaBHOMEpPHOU
TUIOTHOCTH HEraTuBa C TeM, YTOObI, ocBelas ciabee 0ojiee MPO3pavuHyIo 4acTh HETaTHBA, BEIPOBHATH ATY
HEPaBHOMEPHOCTH IIPH NTEYaTH.

NMeyaTtaHue Ha bymarax "BpomnopTtpet” n "KoHtabpom"

®orobymara "Kontabpom" Takxke oTiMuyaeTcsi HEOONBIION CBETOUYBCTBUTEIBHOCTHIO. Ha Heid,
KaK U Ha JIPYyTrux XJopoOpomocepeOpsiHbIX Oymarax, MOXHO Ie4yaTaTb TOJbKO KOHTaKTHBIM CIIOCOOOM.
Ha Gymare "Bpommoptper", 6onee 4yBCTBUTENbHOM, MOXHO Ie4yaTaTh U MPOEKLHUOHHBIM CIOCOOOM.
TexHuka KOHTaKTHOM meuyatu Ha Oymarax "Konrtabpom" u "Bpommoprtper" um 00paboTka OTIEYaTKOB
HUYEM HE OTIMYAIOTCS OT TeXHUKU mevyatu Ha Oymare "dotokont". Ilpum pabore ocBelieHne
1a60paTOPUU JOJKHO OBITH OPAHKEBO-KEIITHIM UIIH OPaHKEBBIM.

Ha xnopobpomocepeOpsiHbIX (poToOyMarax MOKHO MOJy4yaTh OTIIEYATKU B PA3IUUHBIX TOHAX.

@®abpuka, BBITyCKAlOIasi Takue OyMmMard, pEeKOMEHIYeT UIsl JTOW IeTH MPHBOAMMBIA HIXKE
MIPOSIBUTEIb.

IIposiBuTe b AJ151 XJI0pOOpOMOcepeOpsHBIX (poToOYyMAar

CynbhuT HaTpUsa KpUCTATIIMYECKUN 150r
I'mppoxunon 20r
[Totam 100 r
bpomucTei kanui 2r
Bona moln

[Ipu Temneparype pactBopa 18-20° u mnpu HOpPMaJbHON BBLAEPKKE OTHEYAaTKU Ha
XJIOpoOpoMocepedpsiHOi Oymare mpruOOPETAIOT B 3TOM MPOSBUTENE YEPHO-KOPUIHEBBIN TOH.

JUia monydeHus TOHA cenuM (KOPUYHEBBIN) SKCIO3ULMIO CIEAyeT YBEJIWYUTh B 3 pasza, a
MIPOSIBUTENH pa30aBUTh 6 YACTSIMU BOJIBI.

JIj1g oy4yeHus CBETJI0-KOPUYHEBOTO TOHA SKCIIO3ULIMIO HAJI0 YBEIMYUTH B 4 pasa, a MpOsIBUTEIND
pa30aBuTh 12 4yacTsIMU BOJIBI.

JUia moslydeHHs KpacHO-KOPUYHEBOIO TOHA OHKCIO3UIUIO CIENYeT YBEIMYUTh B 6 pa3, a
MPOSIBUTENH pa30aBUTh 15 yacTaMu BOABI.

[Ipu pabote ¢ pa3dbaBiICHHBIM MPOSIBUTENIEM CIEAYET MOAHATH €ro TeMiepaTypy Ao 25-30°.

Tona, momydaeMble Ha XJ0poOpoMocepeOpssHbIX Oymarax, OueHb MPUATHBI, HO, KaK MOKa3bIBaeT
OTIBIT, OIIMCAHHBIN METOJ] HE BCEI/1a JAET XOPOILIUE Pe3yIbTaThl.
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lNMeyataHue Ha bymarax "YHn6pom", "HoBobpom" n "®dotobpom™

Bpomocepebpsinpie  6ymaru "®ortobpom", "HoBoOpom" u "YHuOpoM" 10 CcpaBHEHHIO C
OCTJIbHBIMU OyMaraMu OTJIMYArOTCsl 00Jiee BRICOKOW YyBCTBUTEIBHOCTHIO (CM. Tabmuity 9), u 00paboTKy
UX CIEAyeT MpPOU3BOAUTH IPH KPACHO-OPAaH)KEBOM OCBElICHHM. [IpyM TakoM OCBEIIEHUH CTENeHb
IPOSIBICHHOCTH OTIIEYAaTKOB ONPENCIUTh TPYAHEE, YeM IPU OPAH)KEBOM WIIN JKEJITO-OPAHKEBOM, IS
3TOro TpeOyeTcsi HEKOTOPBIi OmbIT. JIamMmbl /Ui meyaTu Ha 3TUX Oymarax JOJDKHBI ObITh MEHEE SPKUMH,
BBIJICP)KKH MEHEE MTPOI0JIKUTEITbHBIMH.

B ocTanpHOM TeXHHMKA KOHTAKTHOM IMEYaTH Ha ATHX OyMarax u oOpabOTKM OTIEYaTKOB HUYEM HE
OTJINYAIOTCS OT OOBIYHBIX.

MeuaTtaHne Ha camoBupupyloWMXca poTobymarax

Camosupupytomuecs Gotodymaru 06J1aaar0T TaKOH e BBICOKOM CBETOUYBCTBUTEIBHOCTHIO, KaK
n Oymara "YHuOpoM", MOATOMY OHHM NPUTOJHBI KaK JUIsl KOHTAKTHOM, Tak U JJIs MPOEKIMOHHOMN
¢doTomneyaru.

OtnuuutenbHas 0COOEHHOCTh 3TUX OyMar, Kak y»Ke OblIO CKa3aHO, COCTOUT B TOM, YTO OHM JIalOT
300pakeHHe, OKpAIIEHHOE B TOT WM MHOM 1BeT. OAHAKO js 3TOro MPHUMEHSETCs CHelHaIbHbIN
MIPOSIBUTEIIb.

IIposiBuTen 11 camoBupupylomuxcs ¢gorodymar

Pacmeop 1
I'mapokcuiaMuH CONSTHOKHUCIIBIN 24r
OTHokcu3TUINapadeHUIeHAMAMUH CEPHOKUCIIBIHI 45T
Bona 0,571
Pacmeop 2
Cynbsdur HaTpusi 6€3BOTHBIN 1,0r
Kanuit (6poMucTsIif) 0,5t
[Toram 90Tr
Bona 0,571

PacTtBop 2 BiuBaercs B pacTBop | mpu HEMPEPHIBHOM MEPEMENTUBAHUY.
Bpewms nposiBnenus 5 MuH npu temneparype nposisutens 20°.

lMpoekyuoHHbIlU cnocob ghomoneyamu

Crioco6om npoeKIMoHHOH (oToredatn GoTorpapuuecKuii CHUIMOK MOKHO YBEJIWYHTD JI0 JTFOOBIX
pa3MepoB.

VYBenuyeHne CHUMKOB - OJIMH M3 CaMBIX YBIEKaTENbHBIX (oTorpaduiyeckux mpoiueccoB. Brioop
U3 BCEro HeraTWBa HamOosee yAayHOTO KaJapa ¥ BO3MOXKHOCTH B IMPOKHX IpelesiaX U3MEHATh pa3Mep
BBIOPAHHOTO KaJ[pa OTKPBIBAIOT Tiepea (DOTOMOOUTENEM Iy TH I TBOPUECKUX NCKAHUM.

N3menenneM MacmTaba: M300pakeHHsI MPOCKIMOHHBIM CIIOCOOOM IEYaTH MOKHO IPOHM3BOAMNTH
TOYHbIE PaOOTHI TPU BHINOJIHEHUH YEpTeKEH U Jpyrux H300paKeHWH, TpeOYIOmUX COOIIOACHUS
OIIpeIeTICHHBIX pa3MepoB. CriocoOOM MPOEKIIMOHHOW MeYaTH MOXKHO NMPOU3BOJUTH KOMOMHHPOBAHHYIO
¢dotomnevars ((POTOMOHTAXK), BIIEUATHIBAHUE HIIEMEHTOB OJJHUX CHUMKOB B ApyTHe (Hampumep, 00JIaKkoB) U
T. II.

MpuHUMN NnpoeKUuMOHHON choTOoneyaTn

YBenundyenue pororpaguuecKux CHUMKOB OCHOBAHO Ha ONTHYECKOM MPOEKIINH, IIO3TOMY IpoIece
1oJry4eHHs (OTOOTIEUATKOB C MOMOIIBIO YBEIMUUTENCH B OTVINYME OT KOHTAKTHOIO CIoco0a Ha3bIBAIOT
MIPOEKIIMOHHBIM CIIOCOOOM (hOTOMECUATH.

[Tog onTuyeckodl MpoeKIHeW TM