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NAMSITHU

¢ortopenoprepos,

TePOMCKH MOrHOIINX HAa ()POHTAX

Bemukoii OTeyecTBeHHO# BOHIDI

1941—1945 rr.:

ATMYA, Axnekcanpapa
BEPHIITENHA, Muxauaa
JIPAHBIIIIA, HBana
MNBAHHLIKOTI'O, Bopuca
HNBAHOBA, Bnaxumupa
KAJIAITHUMKOBA, Muxauaa
KADADDLSHA, Cypena
KO3IOKA, Bopuca
KCEHO®OHTOBA, Huxonas
KYBEEBA, Huxomas
JIEBEJIS, BceBoaona
MYJIbMAHA, $lkosa
[TPEXHEPA, Muxauna
CABYEHKO, I[Taurenes
CBUIEJIS, Cemena
CTPYHHHKOBA, Cepres
TPOILIKMHA, ITasma
TYJIECA, ComomoHa
[IIAT'AJIS, Cepres
HIYJIbKWHA, laBuzna
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dotorpadus uzoGpeTeHa CBHIIE CTa JeT ToMy Hasax, B 1839 romy. Ona
pa3BUBaJach Ha OCHOBe ycrnexoB (usuku M XxuMuH. OnNTHKA COBEPLIEHCTBO-
BaJa OO'bEKTHUBBI; XHMHS HEYCTAaHHO YJyulllaJa CBETOUYBCTBHUTEJbHBIE MaTe-
pHalbl — IJIACTHHKY, INJIEHKY, Oymary; TOuYHasi MeXaHMKa pa3spabaTbiBaja
KOHCTPYKIMH (OTOAMNIapaToB.

B pesynbrate Tpyza MHOXkecTBa ydeHHIX (oTorpadus K Hauiemy Bpe-
MEHH JOCTUIJIA OTDOMHBLIX TeXHHYECKHX YCHEeXOB U IIHPOKO IPHMEHSIETCs
B pa3MIHYHLIX O00JACTSIX YEJOBEUYECKOIl NeATEeJbHOCTH: B HayKe, TEXHHKE,
OOLIEeCTBEHHOI! JKH3HH, OBITY.

Ecmn nmepebiM ¢otorpadam ans cheMKH TpeboBajach MOJydacoBasl BhI-
JepKKa Ha COJHLE, TO Tenepb NPAKTHYECKH OCYIIeCTBHMA CbEMKa B OJHY
JABYXMHJVIMOHHYIO f0/t0 cekyHAbl. Crana BO3MOXKHOH (OTOChHEMKA JIOOBIX
OLICTPO MPOTEKAIOUHX IMPOLECCOB (HampuMmep, IMoJeTa IMyJad HIA apTHIIE-
pHUIICKOTO CHapsiza).

Cospemenneix ¢ororpadoB He JHMHTHPYET paccTOssHHE 10 oTorpa-
¢upyemoro mpeamera: cAeJaHbl CHUMKH 3€MHOIl MMOBEPXHOCTH CO CTpPaTo-
cTaTa, MOAHSBLIErOCSl HA BHICOTY 22 KHJIOMETPOB; HE OYeHb TPYAHBIM JAEJIOM
SIBJISETCS MOJNYyYEHHE OTYETIMBBIX CHHMKOB MTOBEPXHOCTH JyHBL.

[TocpencTBOM 3/MeKTPOHHOTO MHKPOCKONA OCYILUECTBISAI0TCS (oTorpadu-
yeckue CHUMKH c yBeauuenueM 10 130000 pas. dotorpadupyiorcs BHPYCHI
M KDYMHbIE MOJIeKYJbl, ObIBIIME He TaK JAaBHO JIMIIb OOBEKTAMH TEOpeTH-
YECKOr0 CyKIEHHS.

dotorpadus ob6naxaeT CHOCOOHOCTBIO HAKAMJIMBATL CBETOBBIE BIEUaTJe-
HHUs, HE 3aMeTHble JJs1 riasa. B 3TOM OTHOLIEHHH 3aMeuaTesbHBl pe3yJib-
TaTbl aCTPOHOMHUECKOH ¢oTtorpadguu. B MomHble TenecKomnbl * aCTPOHOMEL
MOIJIM PACCMOTPETH M "COCYMUTATH JIMIIb OTHOCHTENBHO HEOOJbLIOE KOJHU-
4ecTBO 3Be3l. [Ipumenus actpodorochemky HebecHOI chepnl, 06cepBaTOPHU
Hacuutamu 6osee 15 MH/IMOHOB 3BE3 . :

Hogeiimast (oToTexHuka MO3BOJSIET MPOU3BOAUTL CHEMKY B TyMaHe H
Jaxe B MOJHOH TEeMHOTE (IIOCPEACTBOM HEBHAHMBLIX HH(PaKpaCHBIX Jydeir).
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Caenae BO3MOXHOH DEerucTpauMio NPOAYKTOB paclafa paAHOAaKTHBHBIX
BellecTs, ororpadus MOMOrIa MOAOHTH K Pa3PELIEHHI0 MPOGIEMBI HCIOMb-
30BaHHSI BHYTPHATOMHOH 3HEDIUH.

Takum o6pasom, ¢oroanmapaT He TOMBLKO pACUIMPSIET MPEIENbl Yelo-
BEUECKOr0 3peHHsl, HO B psfe C/AydaeB CTAHOBHUTCSI Kak OBl HOBBIM Opra-
HOM YYBCTB.

dortorpauss — He3aMeHHMOE OpyAHe HayyHOro wuccaenoBanusi. K ee
nmomou npuberailor (GU3MKa U MeAMLMHA, UCTOPUS WU reorpadus, acTPoHO-
MHS1 M 300J10THs], reofe3uss ¥ OOTaHUKa, MeTaJyprus ¥ Oa/IMCTHKA, apXH-
TEKTypa M MHUHEPAJOrdsi, TeOJOTHsl M 3THOrpadus, apXeosorus U KPHMH-
HAJIMCTHKA.

dortorpadus 3ameuaTaeBaeT M IOKa3bIBAET COBPEMEHHHKAM, COXpaHSeT
U nepesaer OyAyUUM ITOKOJIEHHSIM COOLITHSI, OOJIMK 3aMeyaTeJbHBIX JII0deH
U BbJAOMUXCA JgesaTeneid. 3xaech Qororpadusi CyleCTBEHHO IOMOraeT
YKMBOITHCH.

B roap Bemuxoit OteuectBenHoil Boitubl (pororpadust (aspodoTocnemka)
BHEC/IA CBOW BKJaJ B Jen0 moOeabl COBETCKOro Hapoja Haj (amucTCKOR
I'epmanueii u HMNepHaMMCTHUECKOH SnoHHeH.

B MHpHBLIX YC/IOBHSIX CBEMKAa C CAMOJIETOB MPHMEHSIETCS JJIS COCTaBJje-
HHsl Tomorpaduyecknx Kapr. Eio moab3yiorcsi, Hanmpumep, CTPOUTENH JIOPOT,
HaMeyast TPacCy AJs LIOCCE WM KEJNe3HOJOPOMKHON JIMHHM; IPU 3TOM OJHUH
MOMEHTAJILHLIA CHHMOK 3aMeHSieT MHOrOJAHEBHBIH TpyZ LeJOH NapTHH
H3LICKaTe/eH.

Bce coBpemenHble crmocoObl  mosurpa)HIecKOro BOCHPOH3BEJEHHSl H
PasMHOXKEHHsI HM300pa)KeHMII OCHOBaHBI HA IpHUMeHeHuH doTorpaduu.

M3 ¢ororpaduu npousouwia xuHemaTorpadusi.

B naweit CoBerckoil cTpaHe, rie Hayka, KyJbTypa H HCKYCCTBO BCELEJO
nocTaB/eHbl Ha Cay:KO0y Hapoady, ¢oTtorpadusi mojayuyusa LIMPOKOE DPacipo-
CTpaHeHHE TaKXe H BO BceX oO/actsax obuiecTBeHHOH »xu3HH. PoTorpa-
¢usi momoraeT MOMYJSIPU3UPOBATb NOCTHXKEHHS COLMAIUCTHUECKOTO CTPOH-
teabctBa. CoBerckue ororpadel — npodeccHoHaNbl U JMIOOUTENH — CTpe-
MSTCSI ¢ BO3MOXKHO GOJIbLIEH MOJIb30H A1 HAPOJA NMPUMEHSTL CBOH 3HAHHS
H OIBIT.

Psaapl doromobureneir B CoBerckom Coro3e pacTyT M3 roja B roi. 3a-
KOH O ISITHJIETHEM IIJIaHE BOCCTAHOBJIEHHSI U Pa3BHTHSI HAPOJHOTO XO3sHCTBA
CCCP na 1946—1950 roasl ycTaHOBHJ CJAEAyIOLIME 3aAaHUsd B OOJACTH
¢dororpadun: 1) OCBOHMTb M pPa3BHTb MaCCOBOE IPOHU3BOJACTBO HOBEHUIHX
THIOB (hOTOANINAPATOB, MCIOAb30BAB JJISi 3TOFO MOC/EIHHE JOCTHIKEHHUSI
ONTHYECKOH TEXHHKH; 2) YBEIWYHTb IPOM3BOJACTBO M NpoJaxy oToanmna-
patoB aas Hacesenus A0 530 Teicay mryk B 1950 roay. CienoBatesbHO,
K HMEIOL[MMCS B Hameidl crpaHe (OTOMIOOHTENAM €XKEeroZHO CMOTYT IIpH-
0aB/SITLCSI HOBLIE COTHHM THICHY.

Kaxaprit coBerckuil (oTon0OuTEeNb — pabouuil, KOJXO3HHUK, ydalIHHcH,
yuuTeab, obuuep, CAyXKalui — Moxer cBoeld (OTOpPadOTOH MPHHECTH




OOIIECTBEHHYIO MOJIb3y 3aBOAY, KOJIXO3y, yueOHOMY 3aBeJeHHIO, BOHHCKOH
YaCTH, YUPEKACHHIO. 3/eCb H ChEMKa MepeJOBbIX INMPOHU3BOACTBEHHHKOB HJIH
OTIMYHUKOB yueObl, M ¢hoTorpadupoBanne MPUPOAHEIX OOraTCcTB POLHOTO
Kpas, ¥ IOMelleHHe CHAMKOB B CTEHHON rasere, M COCTaBJEHHE albOOMOB
B IIOMOIIb IPOM3BOACTBEHHOMY OOYYEHHIO, M YKpalleHHe CHHUMKAMH MeCT-
HOTrO My3est uaH Kayo0a. '

HauaB ¢ cocraBienuss anb00MOB MJM ydyacTHs B CTEHHOH rasere, ¢oto-
JIOOUTE/Nb YUUTCI CBOEBDEMEHHO OTKJHMKATbLCS HAa aKTyaJbHBIE ITOJMTHYECKHE,
XO3SICTBEHHbIE U KyJbTYPHLIE TeMbl M B JaJbHEHIIeM MOXKET MNepeiTH K
(DOTOKOPPECMOHAUPOBAHUIO B pPalOHHYI0, OOJACTHYIO HJH LEHTPAIbHYIO
rasety. OnHako jgocTuraercss 3To He cpasy. Hy»HO crepBa Hay4yHTbCS Jie-
JaTh COJepkKaTeJbHble, MOMHTHYECKH aKTyalbHble CHHMKH, BIIOJIHE YIOBJjE-
TBOPHTEJbHbIE 10 TEXHHUECKHM KayeCcTBAM M TpPaMOTHbIE IIO IOCTPOEHHIO
(komnosuuuu). POTOKOPPECNOHAEHT JOJ/MKEH XOPOIIO BJAJETb TEXHHKOH
(oTorpadupoBanusi, 00JafaTh IOJUTHYECKON M oOuIeil KyJbTypOli, yMeTb
NpaBUALHO Pa3bupaTbCcs B COOBITHAX M SIBJAEHHSX, KOTOPble OH CHHMAeT,
OLICTPO OTKJHKATHCA CBOMMH CHHMKaMH HA 3TH COOBITHS.

Hakonern, kxak mokaseiBaeT ONBIT, (oTOrpadbli-XyA0KHUKH BbIIBHIAIOTCS
IIPEUMYLIECTBEHHO M3 cpedbl (hOTOMOOHTENEN.

doromobuTens, pemMBIINA JTOOHTbCS YCIHEXOB B yBJAEKaTeJIbHOH (OTO-
rpauyeckoii paboTe, A0MKEH HAHTH B cebe OTOBHOCTb IPEOAONETh TPY-
HOCTH, KOTOpbI€ MOTYT BCTPETHUTLCH B ero 3aHATHsX. [Ipu3HaHHe Xymoxe-
CTBEHHOCTH €ro CHUMKOB Oy/eT 3aC/y»KeHHOH HarpaJod 3a TPyJ M HACTOM-
YUBOCTbD. -

«Portorpadusa B 25 ypokax» He OrpaHHUYHMBAETCS IePBOHAYAALHLIMH CBE-
Jenusmu 1o ¢ororpaduu. 3azava KHHTH — HE TOJBKO MOMOYbL COBETCKHM
(doTomoouTeNsIM NPAKTHYECKH HM3YuMTh (hoTorpaduueckuii mpoumecc, HO H
pacckasaTb MM O IyTAX COBEPLIEHCTBOBAHHS.

Knura sta — ne yueOHMK, a NPaKTHYECKOE MOCOOHE IJIsI CaMOCTOSTENb-
HOro uayueHusi pororpacduu.

B nepBoif yacTW KHMI'M JaH BeCh KOMIUIEKC MPOCTEHLIMX NPAKTH-
YEeCKHX 3HaHHI 1O (oTorpadun — OT MOMeHTa, KOrja HauyHHauwWi ¢o-
Torpad BrepBble GepeT B PyKH ammapar, A0 HOJy4YEeHHs TOTOBONO OTIIEYaT-
Ka. JTa 4acTb IpeJHA3HAYEeHA JUI YHTaTesell, ele He 3HAKOMBIX ¢ (oTorpa-
(ueii.

Bo BTOpO# yacTH NMOYTH NOBTOPsieTCs OmucaHue (oTorpaduueckoro
npouecca, Ho B 0oJee pasBepHYTOM BHJe. JTa YacThb PACCYMTAHA HA YHTa-
TeJeH, yxe 3HAaKOMbIX ¢ a30ykoi ¢ororpadui, yMewowux o6pamathes ¢
annapaToM, MPOSIBASTL M I1€4aTaTh CHHMKH M JKEJAIOUIMX HECKOJBKO IOJ-
poOHee H3YyYHUTh NPAKTHKY (OTOPAGOTHI.




TpeTps yacTh KHMIM IOCBSILEHA OBJALEHHIO PA3HOBUAHOCTSIMH (HOTO-
rpauueckoil cheMkd. AJpecoBaHa 3Ta YacCTb TEXHHYECKH I10ATOTOBJIEHHOMY
¢oTomobuTemo, a Taxe HauuHAOWEMY (POTOKOPPECIOHAEHTY.

Hacrosimee neesroe usnanue «Potorpaduu B 25 ypokax» NpeACTaBJASIET
€O00# CTEPEOTHIHOE BOCIPOU3BENEHHE BOCHMOLO H3JAHHS KHHIH C J06a-
BlIeHHEM (DOTOHJTIOCTPALH.

Knura, ¢ xaxanM H3JaHHEM IONMONHSBLIASCS M YTOYHSABLUASICS, BEPOSITHO,
U ceilyac eule He CBOOOAHA OT HPOOEJOB H yMylIeHHI; OPOChOa K 4MTa-
TeJSIM — COOOLMUTL O BCEX 3aMEUEHHLIX HexocTaTKaX. [ToxxenaHust uurarte-
Jeii OyAyT yuyTeHbl aBTOPOM B JaibHeiimeil paGote. OT3bIBHL M COBETHI
aapecoBatb: MockBa 12, TpernskoBckuii npoesn 19/1, [ockuHOM3AaT, peAak-
LIMOHHLIA OTAEJI.
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Hayqunca ¢oTorpapupoBannio, OBNaZETH OCHOBAaMH ChHEMKH,

HEraTUBHOTO M MO3MTHBHOIO TIPOLECCOB HE TPyAHO. Mer
PaCIOJIOXMIN  MaTepuaJ TakMM OGPa30M, YTO YK€ MepBble
8 YPOKOB IO3BOJAT HauMHalOUIEMy (DOTONIOBGHTENIO CAMOCTOSI-
TEJIbHO IPOM3BOAUTH HECTOXKHbIE (OTOCHEMKH, MPOSIBAATE
HEeraTHBBI, NM€YaTaTh MO3UTHUBGLIL
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YPOK 1

®OTOAIIIMAPAT U ®OTONMPHHAJIESRHOCTI

doTorpausi OCHOBLIBAETCS HA CJEAYIOUMX SIBACHHSX :

a) cobupaTesbHas JMH3a 00pasyer MepeBepHyTOe H300paKeHHe HaXo-
ISILIUXCS [Iepe]; Hel0 MPeJIMETOB ;

6) 9T0 H300paxkeHHe MOXeT ObITb 3aKPEIVIeHO H COXPaHEHO B pE3y/b-
TaTe NPUMEHEHHS CBETOUYBCTBUTEJbHLIX MaTE€PHANIOB H MOAXOAAIINX METO-
OB UX 00pabOTKH.

doTorpadupoBaHne COCTOUT M3 TPeX MOCHeNOBATeNbHBIX CTAIHII:

1. CheMKka — IMOJyYeHHe NpPH MNOMOIIM (poToammapara CKPBITOrO
H300paKeHHs TpejAMeTa CheMKH Ha (OTOMIACTHHKE (WM IUIEHKE).

2. MposBienue — MPeBPAllEHHE 3TOrO CKPLITOrO H300paXKeHHst
B BHAMMOE (HEraTHUBHBIH IIPOLECC).

3. [leuaTaHHe — IOJyuyeHHe KOHEYHOrO CHHMKAa Ha (porobGymare
(MOBUTHUBHBII TPOLECC).

[Mo3HakOMHMCSl CHauaja ¢ YCTpOHCTBOM (OTOrpaMyecKoro ammnapara,
C MOMOIIBI0 KOTOPOro 00pa3dyercsl CBEeTOBOE H300paXKeHHe. :

GOTOTPAOMYECKHI AIITAPAT

dororpaduueckre annapaThl OTIHYAIOTCS GOMblIell I MEHbIIEH CI0XK-
HOCTBIO, B 3aBUCHMOCTH OT MX Ha3HAUeHHsl M KauecTBa; OCHOBHOH K€ MpPHH-
LHN UX YCTPOHCTBA OJHHAKOB
(puc. 1). Poroammapar cO-
CTOMT U3 CJEAYIOIUX OCHOB-

1

HBIX 4acTei : ;

1. CseToHenpoHuLaeMas <‘;}
KopoOka  (COOCTBEHHO  Ka- T
Mepa). N

2. [Tpubop ans 00paso-
BaHusl M300paxkeHus (00DbeK-
THB). Puc. 1. Cxema pa6oThl hoToanmnapara

3. Ipucmocobenne st TOMEIIECHAsT HEraTHBHOTO Marepuana (kac-
ceTa).

4. YcTpoHcTBO M JefCTBUS H300pakeHusi HAa TJIACTHHKY W/H IUVICHKY
B TeyeHHe HeOOXOAMMOro IPOMEXYTKAa BpeMeHH (3aTBOD).

JIOMONHATENLHEIME  37IeMeHTaMH  (poToanmapata SIBASIOTCA: MexX (Wi
Ty6yc) Al U3MEHEHHs PACCTOSIHHSI MEeXAYy OOBEKTHBOM M CBETOYYBCTBH-
TeJbHLIM MATEpHaJOM, MAaTOBOE CTEKJO, IIKaJa PacCTOSIHHil, BHIOHCKATENb.




12 "VPOK IIEPBBIN

THIOBlI ®OOTOANMIMAPATOB

Ha muposom poinke cymectsyer Gosee 200 pasHBIX KOHCTPYKUMil H
HasBaHui (poToammapaToB. TeXHHUECKMIT IMAMA30H HX BEJUK — OT MPO-
CTOro npudopa 10 MPOU3BEAECHHST TOYHOIH MeXaHukH. OTHOCHTE/bHBIE LEHBbI
Ha HHX KOJIEOMIOTCA B OYeHb GOJIBIIMX mpejenax: OT 1 (AlMuHbIA anma-
pat) 0 800 (coBepiieHHasi MHHMATIOpHASI Kamepa). OHAKO KOJHUECTBO
Pa3/HYHBIX KOHCTPYKUHMHA HE TaK YK€ BEJMKO — pa3HbIMH (UpMaMH MOJ,
PasHbIMH  HAa3BAHHMSAMH BBLINYCKAIOTCA OXHOPOJHBIE (hOTOANmapaThl.

Bee pasnoBmanocTu ¢oroanmapaToB MOryT GBITL CBENEHLI B HECKOJb-
KO rpynn. [IpeayaraeM ciieAyroLy0 UX K1acCH(pHKALHIO.

I Sliuunbie kaMepel, KaMepsl ¢ MOCTOSHHOH YCTAHOBKOI HAa De3KOCT
(a1 NIACTHHOK WM KATYLIEUHOH MJIeHKH).

II. Cknamuble KaMepbl ¢ MATOBLIM CTEKAOM (AJISI MJIACTHHOK M MJIOCKHX
IJIEHOK) : ;

a) KamMepbl C OTKHIHOH MepeiHell CTeHKOIl;

0) KaMepLl Ha pacropKax.

Ill. Cknanueie mueHouHble Kamephl (AU KATYLIEYHO! MUIGHKH) :

a) «cienbie» KaMepsl C HABOJAKOH Ha Pe3KOCTb MO. LIKAJIE;

0) KaMepel C aBTOMATHYECKOH HABOJKOH Ha PEe3KOCTb IO JAaJbHOMEDY.

IV. 3epkanbHbie KaMephi :

a) KaMepel ¢ OJHHM OGBHEKTHBOM ;

0) ABYXOObEKTHBHBIC KAMEPHL.

V. MunuaTiopHble Kamepbl Jisl KHHOMJIEHKH.

VI. lItaTHBHLIE KaMepBI.

VII. CneuunanpHble KaMephL.

Takoe pacnpenenenne Bcex CymiecTBYIOIHX BHAOB ()OTOANMMAPATOB MO
rpynnaM, KOHEYHO, He wuJAeasbHO. Kamepsl OZHO! rpynmbl MO HEKOTOPBIM
CBOMM IIpH3HaKaM, Kas3aJoCb Obl, MOXHO OTHECTH K JApyroil rpymme. Tak,
siuuyHas kamepa (I) MOoxeT ObITh C HaBOJAKOH
Ha PE3KOCTb MO ILIKaJe HWJIH JaxKe HMeTb MaTo-
Boe crekao. CknajgHass KamMepa C MaTOBBIM
crekaom (II) mMoxeT umeThb ajzantep st KaTy-
IIEYHBIX [JIEHOK, M, HAo0OpOT, KaTylIeuyHas
nieHoynass kamepa (III) moxer umers -cmeH-
HYIO 3a/IHIOI0 CTEHKY C IPHCIOCOOJEHHEM /ISt
IJIACTHHOYHBIX KacceT. VImMeloTcs pasHOBHI-
HocTH 3epkanbHBIX Kamep (IV) mas pabGotel
Ha PasHOM HEraTHMBHOM MaTepHaje — Ha Iua-
CTHMHKaxX WJM Ha KaTyleyHoi mveHke. Haxo-
Hell, MHHHATIODHAs KHHOIJIEHOYHas KaMmepa
(V) mMoxeT GBITh 3epKaJbHOI.

Tem He MeHee npuBeJeHHast KJIacCH(HKa-
M4 Ipe ACTaB/IsieTCs HauboIee 1eecoo6pas3Hoit
IpU COBPEMEHHOM COCTOSIHHH KaMepOCTPOEHHSI.

PaccMOTpuM OCHOBHBEIE THNBI (DOTOAMIIAPATOB, KAXABIA B OTAENLHOCTH.

I. duwuurnotii pomoannapam (puc. 2). Haspan tak moromy,
UTO HMEET (YOpPMy sIliMKA M He cKjaabiBaeTcsl. [IpeiaHasHaueH M IIACTH-
HOK MJIM KaTyumeyHoil mieHkd. HaBojaka Ha pe3kocTh B SIIMMYHBIX ammnapa-
TaxX OOJIbLIEH YAaCThIO HE MOXET NMPOU3BOAUTHCS : BCE IMPEAMEThl, HaXO0IsIIHe-
Cs Jajbllle M3BECTHONO pAcCCTOSIHMS OT amnmnapaTa, 'MoJyyaroTCs PEe3KHMH,
a MpeaMeTLl, PAaclOJIOXeHHbE OYeHb OJH3KO, CHHMATH TAaKHM allapaToM

Puc. 2. Sluuunsiili ¢poroanmapar
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Hesb3st. JIJs HAXOXIEHHs TPAHUI CHHUMAeMoro Kajapa' CIy»HT BHIOHCKA-
Tesb. B HEKOTOPHIX IJIACTHHOYHLIX SILIMYHLIX anmapaTax HaBOJKa Ha pe3-
KOCTb IIPOM3BOIMTCS MO HMEIOLIEMYCsl C3a[M MATOBOMY CTeKay. SlIHuHbIE
KaMephl OOBIYHO CHAGMKAIOTCS MPOCTEHINMMH OOBEKTHBAMH M SIBJIAIOTCA HaH-
pojiee JeleBLIMH M3 Bcex (oToanmapaToB. SlIMMUHBIE anmnaparbl, BbLITY-

Puc. 3. YHuBepcaJbHbIH CKIaJHOM Pnc. 4. Kiankamepa Ha pacmopkax
¢oToanmapat

ckaBIMecs y Hac moj HasaHusMmH «[Tuonep», «Pexkopa», «YueHHK», sIBJISA-
I0TCS MIpyIIEYHbIMH, TaK ke Kak «/lmmnyT», «Psaertar, «llukiokamepar.

II. CkaadHve pomoannapamb. ¢ HANMOBLLM CMEKLOM.
Jlenstcst Ha 2 BUAA.

Kamepsl ¢ OTKHJZHOH mepejpHel CTeHKOI, Mo KOTOpOil me-
peiBHraeTcsl OObEKTHBHAA CTOHKA C KOHMYECKMM MEXOM, CKJIaJBbIBAIOLIHMCS
HAMOZOOME MeXa TapMOHHKHM (pHC. 3), HasLIBAIOTCA TakKKe yHHBED -
CaAbHBIMH, TaK KaK [pPHUMEHHMBbl JJs1 BCEBO3MOXHBIX CHEMOK.

C3azu B KaMepe HMeeTcss MaTOBOE CTEKJO, IO KOTOPOMY MPOH3BOJIHT-
s HABOJIKA Ha PE3KOCTh; IPH CHEMKE MAaTOBOE CTEKJIO 3aMEHSIETCS IIACTHH-
koil. MaToBoe cTeka0 obJjeryaetr paboTry. KsoOpakeHue Ha HEM XOTsd H
I0JIy4aeTCsl MepPeBepPHYTHIM, HO B TAaKOM K€ BHJE H pa3Mepe, KaKuM OHO
Oyaer Ha muacTuHKe. [1o MatoBOMy CTeK/Iy Jeriye TOYHO HaBeCTH H300pa-
)KeHHe Ha pe3KOCTb. EciaM mpeapapuTesbHass HABOJAKA MO MAaTOBOMY .CTEKIY
HEBO3MO)KHA MJIH He HYKHA, HaBOJKA HAa PE3KOCThb INPOM3BOJIHUTCS IIO OCO-
00il 1Kase pacCTOSIHHUi, a CHUMaeMblid KaJp OIpPEeAeNsercd ¢ MOMOIIbIO BH-
JOHCKaTesss. B TeueHHe MHOTHX JIET CKJAQJHbIE KaMephbl C MAaTOBBLIM CTEK-
oM QopmaTtoB 6,5X 9 cx u 9 X 12 cx Oplain HaudOJEE PACHPOCTPAHEHHDI-
mu cpenu otomoduTeneir Bcero mupa. K xamepam 3TOro BuJa NpHHA/IJE-
xaT: «Potokop 1» 9 X 12 cx (0TEuecTBEHHOr0 MPOM3BOJACTBA), «beprxeisb»
doxTrenaepa U MHOrme japyrue. Jlyumime M3 HHX MMEIOT JBOIHOE pacTsiKe-
HHE MeXa; HeKOTOpHe MOJENH MOMYCKalOT CMEHY OOBbeKTHBOB.

Kamepni Ha pacnopkax (puc. 4) uMEIOT II€PeJHIO0 CTEHKY,
BBIIBUTAIONLYI0CS Ha OOKOBBIX pAcnopkax Brepej € OJHOBPEMEHHBLIM BHITS-

! [lox xagpoM B LAHHOM Ciy4yae TOHMMAETCSI YacTh INPOCTPAHCTBA, U300paXceHHE
KOTOPOi BMENIAeTCsi Ha IUIACTHHKE.
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rUBAHHEM Mexa. IDTH KaMepbl ObICTDee, YeM YHHUBEpPCAJbHBIE, TPHBOASATCS
B CBHEMOYHYI0 FOTOBHOCTb H IOTOMY B CBO€ BpEMsl NPHMEHSJIHCH (oTope-
noprepamu (rnaBHBIM 0Opasom ¢opMatoB 9 X 12 cx u 13 X 18 cx). Ka-
MepaMH Ha pacrnopkax SBJISIOTCS: anmapatol 6,5 X 9 cx «Penoprep» u
«Typuct» (OTeuecTBEHHOro IPOH3BOACTBA), «Herrenby Lleiic-Mkon u ap.

Ill. CkaradHnoie naenounbie Kanmeps. IllpenHasHaueHbl s
CBEMKM Ha KaTyIIeyHOH (poTomIenke (ue/viyJoHaHasi JieHTa Ha 6 —
12 CHMMKOB, MOKPBITasi CBETOUYBCTBUTEIBHBIM
cmoem). Ilo HapyKHOMY BHIY 3TH KaMmephbl
CXOJIHBI C YHHMBEPCANbHOH CKJAAHOM IJaCTH-
HOYHOH KaMepoH, HO HMEIOT HECKOJbKO Y-
HEHHBIH M 3aKPYTJIEHHBIH CBEPXYy H CHH3Y KOD-
nyc u (cOOKy) peluar AJjst BpPAUIEHHsT KaTyIIKH
¢ mIeHKo# (pHC. 5). B 3akpyrieHHBIX 4acTSIX
KOpIlyca HaXOJSTCSl KATYIIKH — MOJAIOLAs U
npuemHast. [lo mMepe cheMKkH NJeHKy nepema-
TLIBAIOT C OJIHOH KaTyIKH Ha Apyry. [Trenka
HaMOTaHa Ha KaTyUIKy BMeCTe C JJMHHOH IO-
JIOCOH uepHOH OyMaru, 3allMINapolell ee OT
IIOCTOPDOHHErO CBETAa, YTO MO3BOJAET 3aps-
XKaTh M I1I0 HCHOJb30BAHHM BCEH KaTYILUKH
paspspkaTh Kamepy npu Oeaom ceeTe. Ha nHa-
PYKHOH CTOPOHE 3TOH OyMaxKHOH JIEHTHI Ha-

neyaTaHbl MOPSAKOBLIE HOMepa, COOTBETCTBYIO-
e OTHENLHBIM CHHMKaM M TOSIBJISIOIIHE-
Csl B HEOOJILIIOM KDPYIVIOM OKOLIEeYKe B 3aQHell
CTEHKE KaMepbl.

He wumeromue 51 HaBOAKM MATOBONO CTeKJa CKJIAJHbIE IUIEHOUHbLIE
KaMepbl AeJsITCA HA 2 BHJA IO CMOCOOY HABOIKH HA PE3KOCTh. B Tak Hasbl-
BACMBIX «CJICMbLIX» KaMepaX HaBOJAKA Ha PEe3KOCTb IPOU3BOJMTCHA II0 MIKAJe
paccrosinuil. Hepoicokas neHa H yJI00CTBO MOJNL30BAHHS IVICHOYHLIM He-
FaTUBHLIM MaTepHaOM, JIETKHM M He TpeOyIoUUM Nepe3apsiikd II0Cie
KaX/IOr0 CHHUMKA, CIOCOOCTBOBANM PACIPOCTPAHEHUIO 3THX KaMep Cpeau
(doromodureneir. K-aromy Buay otHocutcs 1-1 Mogenn Kamepnl «MocCKBay
(6 X9 cx), BRITycKaeMasi Hamed MPOMBIILIEHHOCTBIO.

BTopoii Buj, CkiaAHBIX IIEHOYHLIX KaMep, NPEeACTABASIOHMIl OGOl pas-
BUTHE NPEABIAYIIEro BHAA, MMEeT TOYHOE H COBEpPLICHHOE IIPHCIOCO0Ie-
HUE — aBTOMATHYECKYIO HABOJKY HA PE3KOCTL MO JAAJbHOMEPY, CapeHHOMY
¢ OOBEKTHBOM, UTO SBJSETCS CYLIECTBEHHBIM MPEMMYINECTBOM.

dopMaTel MJIEHOUHEIX KaMep OGOHX BHAOB — OT 3 X 4 10 9X 14 cu.

IV. Sepkanrorole Kanepo. HassaHbl Tak NMOTOMy, UTO HMEIOT
BHYTDH KOpILyCca 3€pKajio, PACIHONOKEHHOEe Ha IyTH JydeHd moj yriaom 45°
K ONTHYECKOH OCH OOBEKTHBA H OTOPACHIBAIOLIECE H300paXKeHHEe HAa MATOBOE
CTeK/IO (hopMaTa MJIACTHHKH, HAXOASAIleecst B BEpPXHEH 4aCTH KaMephl; (oTo-
NJaCTHHKA BO BpeMsl HABOJAKH HAXOJUTCI HA CBOEM MecTe. B  MomeHT
ChEMKH OJHO HaxkaTHe pbluara MOJHHMAeT 3epKajo, 3aKpLIBas MATOBOE
CTEKJIO, OTKPLIBAS MVIACTHHKY H IPHBOJS B JAElICTBHE DACIIOJOMKEHHDII Mepej
MVIACTHHKOH INTOPHBLA 3aTBOP. B 3epkanbHOil Kamepe 3a HM300paskeHHEM
MOXHO HaOmoZaTh MO BEpXHEMy MAaTOBOMY CTeKJy JO CAMOrO MOMEHTa
CyCKa 3aTBOPA. 3epKaJlbHble KaMephl NMPEBOCXOAHBI IS CHEMKH MHOpTpe-
TOB M CLEHOK C JETLMH.

XoTst 31ech H300paXkeHHE HA MATOBOM CTEKJe MOJyYaeTcs He nepe-
BEPHYTO€ HU30M BBEPX, Kak OOBIYHO, HO 3aTO OHO 3€pKaJbHO OOpalleHHOE,

Puc. 5. Cxnagnas miaeHouHast
Kamepa
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C NepeMeIleHHEIMH JIeBOH M MNpaBod cTopoHamu. BceiexcTBue 3TOro JABH-
XKYIUHCA NMpeAMeT CHEMKH IOSIBJSAETCS HAa MAaTOBOM CTeKJIe He C TOH CTO-
POHBI, OTKyJa OH (DaKTHUYECKH IBHXKETCSI M OTKyJa ero 6ecco3HaTeNbHO OXKH-
naet ¢ororpad, a ¢ MPOTHBOMNOJOXKHOH. [ToaTOMYy 3epkaibHbIE Kamephl Ja-
JIEKO He TaK yZOOHBI /s CIOPTUBHBIX CBHEMOK, KaK IPHHSTO AyMaTb, H
IOroJIOBHOE yBJIeueHHe MMM (oTopenoprepoB, uMeBumiee Mecto JeT 20
Hasaj, CKOPO MPOILIO.

3epkanbHble KaMepbl OBIBAIOT AIMKOOOpA3Hble C BEIABHTAIOLIEHCS Ile-
peaHeii cTeHKOH (puc. 6) HIM C YepBSYHBIM XOJOM OOBEKTHBA, a TaKke
CKJIa THBIE.

3epKaNbHEIMH Ha3bIBAIOT TAKXKe€ JBYXOGBbE€KTHBHBIE KaMepH,
T. €. KaMepel, HMeIouye aABa OOBEKTHBA C OAMHAKOBLIMH (DOKYCHBIMH pac-
CTOSTHUSIMH, TOMEUIEHHBIE ONMH HaX APYyruM (puC.7): OOHH — IJIST CBEMKYK
¥ BTOPOM — JJII HaBOJKH II0O MATOBOMY CTEKJy B BepXHeH CTeHKe KaMepbl.
B 1O Bpems, Kak CheMOUHBHIH OOBLEKTHB auadparMHPyeTcsi JO HYXKHOH cTe-
IIeHH, IMOJHOE OTBEPCTHE BEPXHEro OOBbEKTHBA BCerja MaeT MAaKCHMaJbHO
cBetyioe H3oOpaxkeHue. Takue KaMepnl € JABYMsS OOBEKTHBAMH HPHUYHC/ISIIOT-
¢ K 3epKaJIbHBIM, BEPOSTHO, IO NPHHUUIY MOJb30BaHUST HMH. [IpaBuinbHee
OLlI0 OBl OXapaKTePH30BaTh HX, KaK «IICEBJO3€DKAJLHEIE»: HX 3€DKAI0 He-
MOJABIDKHO M BEpDXHEEe yCTPOHCTBO (BTOPOH OOBEKTHB — 3€pPKAJI0 — MATOBOE
CTEKJIO) SIBASAETCS 110 CYILECTBY YBEJIHYEHHBIM IO pa3Mepa HeraTuBa 3ep-
KaJbLHBIM BHJOHCKATeseM, IO3BOJISIONIMM IIPOM3BOJMTHL M HABOJAKY HAa pe3-
kocTb. Kamepnl 3TOro BuAa OOBLIYHO MpeJHA3HAYAIOTCS ML KATylIEYHOMH

Puc. 6. 3epraibHas Kamepa Puc. 7. JIByxo6BexTuBHast
Kamepa

IVIEHKH Ha 12 cHuMKOB 6 X 6 ca; OTHe/bHBIE MOJENH MMEIOT ajanTep s
IVIACTHHOK, IVIOCKOH IVIEHKM W KHHOIJIEHKH.

V. MunuamwpHroe KunHOnienouHbwe Kaneps. llpen-
HasHAYeHbl JJI1 CHEMKH HAa CTAaHJAAPTHOH 35-MH/VIMIMETPOBOH KHHOIIIEHKE,
4TO 00ecneyuBaeT GOJBIIOH BHIOOD HEraTHBHONO MATepHaJa CAMOTO BHICO-
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KOro kauecrBa. JlaioT HeraTuBbl pasMepa 24 X 36 mm (yIZBOEHHBIH KHHO-
Kazap).

[lepasi ycoBepuieHCTBOBaHHAs Kamepa JJIs1 CbLEMKH HAa KHHOIIJIEHKE
nosiBunach B I'epmanunu B 1925 roay mon HasBaHuem «Jlefika» (puc. 8).
CrapuiM ¢ororpacam, HNPUBLIKIIMM K
0oJjiee MIM MeHee TI'DOMO3JIKHM Kame-
paM, OHa crepBa IOKa3anach 4yTb JIH
HE HUrpYILIKOH, HO BCKOpE CTaJo oOue-
BUJIHBLIM, YTO Kamepa IpPEACTaBAAET
co60il cMesnoe U OCTPOYMHOE NPOH3BE-
JeHue TouHoH MexaHukd. IIponece ¢o-
torpaupoBaHusi Obl  UYPE3BLIYANHO
VOPOLIEH M B TO XK€ BPeMs YyTOUHEH
€10: B KauecTBe HeraTHBHOIO MaTepHa-
Ja TNpUMEHEeHa MJIMHHASI JIeHTa KHMHO-
IVICHKH, CJeJaBlIas HeHyXKHOH 4acTyio
nepe3apsiky: COeIMHeHHe MeXaHH3-
MOB, 3aBOJSIIUX 3aTBOD M TPAHCIIOP-
THPYIOUIUX IJIEHKY, HO3BOJUJIO NPOM3-
Puc. 8. MununatiopHasi kamepa AJs BOAHUTHL CHEMKH 6bICTpO OJHY 3a Ipy-

KM HOTLICHKH roii; 3aMMCTBOBaHHAast y apTHJIICPHH-

CKHX NPHOOPOB KOHCTPYKIMS ONTHYE-

CKOro JajbHoMepa OJecTsle paspelna BOINPOC TOYHOH HABOJAKH Ha pes-

KOCTb. 3a mpolejaime co JHs ee poxaenuss 20 JeT kKamepa MOJIy4YHJIa LIH-

POKOE INPH3HAHWE M PACMHPOCTpaHeHHe OyKBaJbHO BO BCEM MHpE, BLI3BAB
NOSIBJIEHHE PsANA KaMep CXOAHBIX KOHCTPYKLHIL.

Kamepsl aToro tuma 0GBIYHO 3apsKAIOTCA Cpasy Ha 36 CHHMKOB, cHa0-
XKEHBI MePBOKJACCHEIM CBETOCHJBHBIM OOBEKTHBOM € (DOKYCHBIM PaccTosi-
HHEM B O €M W IITOPHBIM 3a-
TBOPOM, JAIOLUHUM BLIJEPKKH
OT /1900 CEKYHIBLI JO 1 CEKyH-
Jbl; JOMYCKAIOT INpHMeHeHHe
CMEHHbIX OO'BEKTHBOB C pas- =
HbIMH  (DOKYCHBIMH  PacCTOsi- "Fw..,f,’Fr = FnF
HUAMH. KaMepel KOMIAakTHBL 1
IOPTATHBHBI, 4 JaBaeMble MMH
HEraTHBbl JONYyCKAaIOT 3HAYH-
TenbHele  (mo  10-xpaTHOro)
yBeauuenus. JlemeBusHa He- Ly O
raTUBHOTO MaTepuasa, Hapas- ..,,,.u-.m...."”

HE C ero BBICOKHM KaueCcTBOM,
CIIOCOOCTBOBANM  IIOIIYJISIPHO-
CTH KHHOIIEHOUHBIX KaMep.
Jlyumme w3  Hux: «Jleidka»
Jlefina, ®3]J1 (oTeuecTBeHHO-
ro mpousBojcTea), «KoHTakc» Puc. 9. IlltaTuBHas JAepeBsiHHAasg Kamepa
Leiic-Mkon, «dkTpa» Komak.

K rpynme MHHHATIODHBIX CJ€AYyeT OTHECTH 3epKaJbHble KaMephl:
«Cnopt» (OTeuecTBEeHHOro MPOU3BOACTBA) M «[IpakTH(IEKC», H ABYXOODbEK-
THBHYIO «3epKasKy» «KoHTadekcy.

B crpemsennu caenath MUHHATIOPHYIO KaMepy YHHBEpCalbHOMH, (alpH-
KH BBIYCKAaIOT K HHM Habopbl OOBEKTHBOB M Pa3sHOOOpAasHbIE IIPUCIOCO0-
JICHHUSL.
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VI. Illmamugroe kanepbsv. Tak HA3LIBAIOT CPAaBHUTEAbHO TPO-
'MO3JKHE JIepeBSHHbIE KAMephl, KOTOPble He MPUMEHUMBLl IJIs ChEMKH C PyK
M KOTOpble HEOOXOAMMO CTaBHTb Ha NMPOYHBIN INTATHB (TPEHOXKHHK) HJIH
apyryio moxcraBky (puc. 9). OHH HCMOML3YIOTCA A TeXHHYECKHX pador,
ChEMOK B MaBWJILOHE W TMp.; BbIIyckaroTcd Ha ¢opmatel 13 X 18 cu,
18 X 24 cx u. Gosabuie. DTH KaMepbl UMEIOT MAaTOBOE CTEKJIO MAJI HaBOJIKH
HAa PE3KOCTb W JBOHHOE MM TPOIHOE pacTsKeHHEe MeXa s ChEeMKH KpyI-
HBIM IJIAHOM.

Vil. Cneyuaavroie kanepo. Ciofa OTHOCHTCS PSA DPA3HOBHI-
HOCTeil POTOKAMEP, HMEIONIUX CIelHaILHOe Ha3HAYCHHEe CaMOro pa3Hoobpas-
HOTO XapakTepa: KaMepbl AJs a3pPOCheMKH, I aCTPOHOMHYECKOH CBEMKH,
JJIST TeT2CHeMKH, I/ MEeIULIUHCKOH CHEeMKH, KaMepbl NaHOPaMHBIE, Perpo-
JAYKLUOHHbIC, a TaKXKe MeHee y3KO CIelHaJH3UPOBaHHbIE KaMmepol Jasd  (o-
TOpENnopTaxa U CTepeoCKONHYeCKHE.

OBBEKRTHB

H306paxxeHne MoxeT ObITb MOJYYEHO C MNOMOUIBIO JIIOGOTO YyBeJIWUH-
TENLHOTO CcTeKJa (cobGupaTenbHOW auH3bl, Jgaynbl). Ho mna dororpadupo-
BaHUs NpOCTds JHMH3A MaJO (OPUHrolHa, TaK Kak [aeT paclJbiByaToe, He-
peskoe H3o6paxcenve. [loatomy ana cbeMkH OGLIUHO YyHNOTpeGasieTcss CHC-
TeMa JIHH3, Ha3biBaemMass OO0 beKTH B O M.

[MpaBna, HemocTaTku H300pa)keHHs, NAaBAEMOr0 MPOCTON JIHH30H, MOXKHO
HECKOJIbKO YMEHbIUHTb, €CJH MPOMNYCTUTh CBETOBBIE JIYUH TOJBKO Yyepes3 LeH-
TPaJIbHYIO YaCTb JIMH3bl, 3aKpbIB ee Kpas. Takoe yMeHbIIeHHe OTBepCTHd
JUH3bl Ha3biBaeTcsi AHadparmMupoBaHueM, a ynorpebsasemble AJs
auagparmMupoBanna mpucnocobienus —nuadparmamu. Ho mpu aua-
(parMupoBaHUH depe3 OOBLEKTHB MPOXOAHT MaJjio CBeTa H s oGpa3oBaHHs
H300paKeHHs Ha naacTHHKe TpebOyeTcs CpaBHHTEJbHO MHOTO BpPEMEHH.

UTo6bl u36exaTbh HENOCTATKOB H300paKeHHs, MOJyyaeMblx [pH MpH-
MEHEHHH MpPOCTOH JIMH3bl, OOBEKTHB COCTABJAIOT H3 Tpex wuau 6Gojee (mo
BOCbMH) JIUH3, BOIHYTOCTb HJH BEINYKJOCTh (paduyChl KPHBH3HBI) H COCTAdB
CTEKJa KOTODBIX TOYHO BBIUHCJEHBl W COOJIONEHB! MPYU H3rOTOBJNEHHH. Takue
HCIpaB/eHHbIe (KOppPerHpoBaHHbie) OOGBLEKTHBhLl MAlOT BMOJHE pe3Koe H30-
6pa’keHne nax<e MPH COBEPIIEHHO OTKPHITOM (IOJHOM) OTBEPCTHH O6bEKTHBA.

HwmeroTes caenyiomue tuns o6bektHBoB (puc. 10).

[TpocTtasn nun3a (yBenuunTenbHOE HJIH cOOHpaTeNbHOE CTEKJIO),
0 HeNOCTAaTKaX KOTOPOH MBbl TOJBKO 49TO TOBOPHJH, Ha3biBaemMas TaKxe
MoHoKJeM. CraBuTcs OHa Ha camble [emeBble geTckue Kamepbl. [lpu
TOUHOM pacyeTe W BLINOJHEHHH KaMephl BCE K€ MOXKHO MOJYydaTb KOe-Kakue
CHUMKH H MPOCTbIM# JIHH3AMH.

[Tepuckon npeacraBnseT co60l 0OBEKTHB, COCTABJEHHBIH H3 NBYX
OPOCTHIX JIHH3 C [MOMELIeHHOW MEeXNIy HHMH nHadparmol. DTOT 06bEKTHB
UMEeT MOYTH BCe HEeNOCTAaTKH MPOCTHIX JUH3. [lepHcKombl CTaBATCH TakKe
TOJBKO Ha NenieBbie NeTCKHe anmnapaThl.

AxpomaTtHuecKkasn wid JjgauamadTHas JHH3a. DTOT O6BEKTHB
COCTOHT BCETO H2 NBYX CKJCEHHBIX BMECTEe JIHH3, H3I'OTOBJNEHHBIX H3 CTEKJA
pastiblx copToB. XOTSl OH Jiydllle MPOCTOr0 COGHPAaTEJBHOINO CTEeKJa, ONHAKO
HMeeT psil HeNOCTaTKOB. :

OTu TP THNa OGBLEKTHBOB WA NMOAYUeHHS Pe3KOro H306pakeHus Tpe-
GVIOT 3HauuTeNbHOrO NHadparMHUpPOBaHHs, YTO BLIHYXKAAeT (OTONOOHTENS
NPpH HX NPUMEHEHHHW WJIH [NOXXHIATbCS SPKOrO OCBEIIEHHS, HJH XK€ MPHME-
HATH OMUTENbHVIO BHILEPKKY.

3HaUNUTeNBHO JYYINIHM OGHLEKTHBOM SIBAAETCH amMJAaHaT, COCTABICH-
Hblii M3 NBYX aXxpOMaTHYeCKUX JIHH3; OH MOXKET MPUMEHATBHCH MJs CheMKH

2  @ororpajgua B 25 ypokax
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CO CPABHHTENBbHO OOMBIINMH OTBEPCTHAMH; OAHAKO MPH MOJHOM OTBEPCTHH,
T. e. OpU YyCT2HOBKEe CaMOi Gospiofi nuadparMbl, CHAHMKH MOJY4aloTCA pe3-
KHMH TOJBKO B cepeauHe. AmnaHaTel y Hac H€e OPOH3BOAATCH. 3
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[lpocman flepuckKon AZpomamuuecKas = AHnacmuemam
NUH3Q NUH3A
Puc. 10. TIste TMIOB 06BEKTHEOB (B paspesax)
Camblii coBepUIeHHbIH O0ObEKTHB — 3TO aHACTHrMaT. OH COCTOUT

U3 HECKOJNBbKEX JIMH3 H [PH MOJHOM OTBEPCTHH NdeT pe3kHe IO CaMbIX Kpd-
eB HeraTHpbl. DTO MO3BOJISIET (POH3BOAHTH MOMEHTaJbHbie CHEMKH MpH HE=
6naronpHATHOM cCBemeHuH. JlaBaeMO@ aHACTHTMATOM u3obpaxkeHne mOpak-
THUeCKH CBOOGOLHO OT BCEX OINTHYECKHX HELOCTATKOB M MCKaXKeHHH, mpUCY-
mux npyrum ob6bekTuaM. CoBerckne dioToannaparhbl cHaGKeHbl aHaCTHUTMa-
TaMH OTedecTBEHHOTo mpou3soacTBa: anmapatel [OM3 — aHacTurMataMi
«Opraroz» u «Huaycrap», kamepa ®IJ/1 — aHacTHrMaTom DII.
Tin oGbeKTHBA H €ro HaspaHHe OOBbIYHO YKa3blBalOTCs HA OMpaBe.

3ATBOP

CbeMKa ARHXKYIIHXCSl MPEIMeTOB TpeOyeT OueHb KOPOTKOH BbILEPKKH.
KopoTkas Bbliep»Ka NOCTUTAeTcsd Mpd MOMOLLH 3aTBOpOB — mpHcnoccoe-
HUil A1 MEXAaHHUECKOrO OTKPLIBAHWS H 3aKpbiBaHHs OOBHEKTHUBA. CoBerckue
nnacTuHounble (otoanmapatel «Potokop I» u «Typuct» cuabxkalTCsi TakK
HAa3biBaeMbiM L EeHTpaabHb M (paboTaiowium MEXAy JHH3AMH 00BEK-
THBA) 3aTBOPOM, MEXAHHUECKH OTCEKAIOIMM BBIUIEPKKH B 1/95, /50, 1/100 Ce-
KYHAbI. .

[lnenouHas Kamepa «MoOCKBa» HMeeT IeHTpaJbHbIH 3aTBOp OoOJee CO-
BepILEHHOH KOHCTPYKIHH, MAOLIHA BbIICPXKKH OT | mo /250 CEKYHADL
Coserckie kupOmaenounsie gorokamepsl ®IJ u «Cropt>» cHabxeHbl TakK
HA3LIBAEMBIM [ TO P HO-LL €J €Bbl M 3aTBOPOM, AefCTBYIOILHM Hemocpen-
CTBEHHO Mepe/ MJVIEHKOH H OTCEKaIOIIMM BbLULIEPIKKH IO 1/500 CEKYHABL.

BLIBOP ®OTOANMAPATA

CoBpeMeHHOe COCTOsAHHE TEXHHKH KaMmepOCTpOeHH: MO3BOJISIET CKa3aTh:
HeT MJoXux (oroamnnaparTos _ ectb muoxue ¢ororpapbi!

Ho BoT BOmpOC: MUHMATIOpPHAs HJA «Go/bIIANR> kamepa? B HacTosiulee
Bpems (oTorpadpl BCEro MHpa Pa3neHJNCh HA ABA Jareps. OnHa rpyana
NPeBO3HOCHT MHHMATIOpHbIE KHHOMJIEHOYHBIC KaMepbl, apyras rpymona oTaa-
eT Mp2AnOuTeHHe «HODMaJbHLIM» KamepaM pasmepa 6,5 X9 cmu 9x 12 cum.

HawboJjee MOAXOMAIIAM Kak IJisi OpHOOpeTeHHs HABBIKOB dboTorpadu-
poBaHuf, TaK H ANA AajbHedlIed MpakTHYecKo# paGOTbl Mbl CUMTAEM YyHH-
BepCaJibHbIi CKJaLHON 1aCTHHOUHbIA (hoToOamnapaT ¢ OTKUAHOM nepenned
credkol. [losib3ysicb MAaTOBbIM CTEKJIOM, HAyWMHAaIOUlHH cKopee HAYUYHTCs
yBepeHHo paboTaTh.
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Pasmepbl m1acTHHOK, NPHUIOMNHbIX A/ HaYuHa©OWHX, 3To 6.5X 9 cu
2 9 X i2 cm. CHumkn Mmenee 6,5 X 9 ¢ CAMLIKOM Maibl, 4 yBEIU4WBATH
H441HAIOWHMA He ymeeT, 4a BO W30e)kanHe TpaThl MaTepHaJioB W He [NOJXKEH,
[OKa He HayyuTCA KakK CJelyeT CHUMAaThb, MPOSABJATb U NeyaTaTb; Kamepa
pasmepom Gonee 9 X 12 cm rpoMo3nka, u cHUMKH o6Gxomsitca aoporo.. Ca-
Mblii moaxoaswHi pasmep — 9 X 12 cm: anmapat BhnoJsiHe BOPTaTHBEH, 3
CHHMKH He TpeOyIOT 00933aTe/IbHOTO yBeNWYeHUA. Annapartbl 3TOTO THIA
OpoCcThl B OOpamleHun, OpUCnocob/IeHbl s CaMblX pa3HOOOGpa3HbIX CHEMOK
H roasiTca ANsi BCeX CJiyuaeB, KOTOpble MOTYT BCTPETHTbCH B [OPAKTHKE
OnbITHOrO (PoToaoOUTEN .

Cawmbtit pacnpoctpanennbli B CCCP anmapaT pekoMeHIyeMoro Tumna —
310 «PoToKOp I» ans nnacTHHoK 9 X 12 cm, ¢ NBOHWHBIM pacTAKEHHEM
Mexa, ¢ aHacturmatoMm «OpTaro3» ¢ OTHOCHTE/NbHbIM OTBepcTHeM |:4,5H
(oKycHblM paccTosHuem B 13,5 cu. npousBoactBa [OcynapcTBeHHOro Or-
THKO-MeXaHHueckoro 3aBosa uMmenn OITTY (FOM3).

CkJaanaHble OJEHOUHble Kamepbl IJiss o6yuyeHns ororpadupoBaHuio 3Ha-
YHTEJNbHO MEHee MPHTOAHBI, YeM MJACTHHOYHBIEe (oTOanmaparsl.

Bot coBer oTHocHTe/bHOro BbIGOpa «GOJBIIOH» KaMmephl.

YTo ke KacaeTcs MWHWATIOPHbIX KHHOMIeHO4YHbIX Kamep, To B CCCP
BhlNyCKaeTcs mo tuny «Jleiiku» kamepa P («Penmke nmyunosuy Isep-
KHHCKHH»), CHabXEHHas aHaCTHUIMaTOM C OTHOCHTE/NbHbIM OTBEPCTHEM
1:3,5 u (pokycHbIM paccTosindeM B 5 Cam; 3apsikaeTca OHa cpasy Ha
36 cumMKOB, naBas MWHWATIOpHbie HeraTusnl 2.4 X 3,6 cm. [llropHOo-mIene-
BOH 3aTBOP HMEET CKOPOCTH OT /20 MO /500 CEKVHIBL

Kavepa ®3]1, oT/HUHO BHINOJHEHHAs, CHA0GXXEHHAsl PSIOM  MOJE3HbIX
H yno6HbLIX mpucnocobieHHil, B pyKax onbiTHOro ororpada HMEeT psan
LEeHHBIX MNpeuMyllecTB, 0CoO6eHHO Nnpu pasbe3aHoii paborte. OnHako OHA
HECKOJIbKO CJIoXKHA mJis HauunHaouero. K pa6ote kamepoih @31 MoxHO mo-
COBETOBAThb_MEpPelTy JIMIMb Mocje OBJANeHHs TeXHHKOH (oTopaboThl B 00b-
eme mepBbIX ABYX 4acTeil 3TOi KHHTH.

CoseTckie (POTO32BOABI FOTOBAT K BBIMTYCKY d)OToannapa'rbl HOBBIX yco-
BEePLISHCTBOBAHHBIX KOHCTPYKUHH, OpelHa3HAueHHble [Jia [JIaCTHHOK, [MH-
POKOH MJEeHKH H KHHOIMJICHKH.

[pu BBIOOpPe mMmopTHOTo (hoToammapaTa cJjenyeT PYKOBOLCTBOBATbCS
TOJNILKO YTO CKAa3aHHbBIM O MOpeuMyliecTBaXx TOro WJAW HHOrO THIa Kamep,
obpaulas BHUMaHHe HA HCIPABHOCTh anmapara, €cJW OH MNpHoGperaercs
TONEeDK AHHBIM.

[Mpu npuo6GpereHnn ¢oToannapata HYKHO HMETb B BHAV CJedylollee:
€C/lH CO BHHMAHHEM W HACTOWYHWBOCTHIO OTHOCHTbCS K paboTe, TO MOIKHO
HOCTWTHYTh XOPOIUHX pe3y/nbTaToB ¢ Heaoporum amnapatoM. HaoGopor,
yeM CJOXKHee Kamepa, TeM TpyAHee oOpallleHHe ¢ HeW.

EARME DPAHANJENRHOCTH A MATEPHAJBL
HY#HDbI HAYNHAOINLEMY
ONPHHAIIERHOCTH

Ha puc. 11 uscOpakenn Bce HY:KHble HAYHHAWOIIEMY UPHHALIEKHOCTH.
[Itatus (u1\ TPEHOXHHK) CJAYXKHT MOACTABKOH AAS annapaTta MNpH
chevke. PekomeHayeTcs nepeBsHHBLIW [MTATHB, KaK OoJee yCTOAuWBLIH H

npouHbld (ans mManbix kamep — P31 u «CnopT» ¥ T. M. MOXHO MOJb30-
BATLCH METaNTHYECKUM UITATHBOM).
Kpacabéi GoHAapbL — TOABKO TUPH E€ro CBETE MOMKHO OTKPbLIBATh

KODUOKM ¥ KacceThl ¢ (oTomacTUHKaAMH AJas [epe3apsiky B 06paboTKH
oz
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Puc. 11. TIpuHaANeKHOCTH, HYXHbIE HAYHMHAIOLIEMY:

1—wTaTHB CKAAAHOM, ACPEBAHHbIR MIH 3—BaHHOYKH 3ManMPOBaHHbIE, hasgHCOBBIE
MeTaLIHYeCKHid; MM LeNAyNOHAHbIE, Pa3Mepa MJIacTHHOK;
4—cTaHoYeK I CYIIKH HEraTHBOB;
2—kpacHblif (oHAPH ANA TEMHOH KOMHATBLI 5—KONnupoBaNbHAA PAMKA;
(ecau ecTh 3NEKTPHYECTBO, TO MPHCIOCOL- 6—BOPOHKA CTEKIsSHHAfA;
JICHHBIA ANA 3MEKTPHYECKOIT 1aMnoukn); 7—mensypka Ha 100 xyo. cat

(1 TO He BCex COPTOB) M MakeThl ¢ 6pomMocepedpsaHoil GoTcOyMaroii ; HUKaKOH
IpPYroil CBeT He JOJ/DKEH NMPOHHMKATH B KOMHATY, IJle NPOUCXOAHT POsIBICHUE.

BanHoukH, B KOTOpPHIX OOpabateiBaloTcsi hoTorpauuecKMMd pac-
TBOPAMH IIACTHHKM M OTMEUYATKH; HX CAeLyeT HUMeTb He MeHee 3 IUTYK.
Pagmep BaHHOUEK MO/KEH COOTBETCTBOBATL (DOPMATy ammapara.

KomupoBaabHass paMKa [ IeyaTaHUs NO3UTHBOB Ha (oTo-
Oymare.

MeH3ypka A4 OTMEPUBAHHS BOABI TPH COCTaBJeHHH (hoTOTrpadhu-
YEeCKMX PACTBOPOB, 4 TAKXKe OTOBLIX PaCTBOPOB.

CHaKo YaCThb 3TUX NMPUHANJEKHOCTEH He obs3arenbHa. He mmes mra-
THBA, MOXKHO CTaBHTb amnaparT Ha CTOJ, CTyJd H T. I.; MOXHO OOXOAHTLCS
0e3 CTAaHOUKAa M CYIIKH, NPUCTaBJsAs HEraTUBbl K CTEHKE; BMECTO BaHHO-
ueK MOXKHO, B KpailHeM clyudae, MOJb30BaThCsl IJAyOOKMMHM Tapesakamu. Bo-
pPOHKA M MEH3ypKa TaKxke He HeoOXOJAHMBbl, a TOJLKO eaarelbHbl. Crenyer
JIHLilb [OMHHTB, YTO OJHY M Ty K€ BAHHOYKY HEJAL3sl yMOTPEOJaATb H A
NposIBIeHUsT U A (PUKCUPOBAHMSA, TaK KaK IIDH 3TOM B OJMH H3 PAacTBODPOB
BCErja MOTYT IOMNACTb OCTATKH APYroro, YTO MOBEJAET K IOpYe M pacTBOpa
H maacTHHOK. YTOObI He mepemnyTaTh BAHHOUKHM, HYXHO CJenaThb Ha Ka-
KIOH COOTBETCTBYIOULYIO HAAMUCH. Ecan Iad BHPaXKa-(DUKCA2kKA HET CIeLH-
aNbHOH BaHHOUKH, MOXKHO IIOJb30BATbCsl (DHKCAKHOI.
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ILIACTHHKHA H ®0TOLYMATA

®otocbemMka mpou3BoAMTCA HA P OTOMNJAACTHUHKAX — CTeknIax ¢op-
MaTa 1aHHOro amnnaparta, HOKPbITbIX C OLHOH CTOPOHbI CBE€TOY Yy B C TB H-
TE€JAbHBIM CJOEM. :

CBerouyBCTBATE/IbHBEIH CIOH — 3TO TOHKAas »KeNaTHHOBAs [JIEHKA, B
KOTOPO# COAEPXKHTCA OYeHb BGOJbLIOE KOJMYECTBO MEJbYyallIMX 4acThu Opo-
mMucToro cepebpa, 4yBCTBHUTENbHbIX K cBeTy. Tak Kak 3TOT cJOH OYeHb
TOHOK # HeNpO4YeH, OH HAaHOCHTCA HA MOPOYHYIO OOAJOXKKY: CTekjo (thoro-
MJACTHHKY ), uennyaoun (orto- n KuHONJAEHKA), Gymary (¢poTtobymara).

PoToNNacTHHKH MPOAAIOTC] B KAPTOHHBIX KOpPOGKax mo 12 wITyk.
[Tnactunkn cioxensl nonapho cioem K cJoo, 3aBEepPHYTH! B MapaduHHpoO-
BaHHylo Oymary, a Bcs /[IO)KHHA YNaKoBaHa B CBETOHENpPOHHIAEMYIO dep-
HyI0 Gymary u BJOXeHa B KapTOHHYIO Kopo6ky. [laacTunkm ciaeayer Tuwa-
TebHO obeperaTb OT cBeTa: naxe cjabbiii Jyyw 6esoro cBera, MOMABILHA Ha
OTKpbITble MJIACTHHKH, COBEPLIEHHO HX HCIOPTHT.

[lnacTuukH BHIMYCKAIOTCS pPasnuYHOl 9YBCTBHTEJN bHOCTH. BH-
paxaemoii B rpaaycax no cucreme Xeprepa u Hpuduanaa (X u I1). Hauu-
HalomleMy Jiyyile moJib30BaTbCA MJAaCTHHKAMH HEBbICOKOH 4YBCTBHTENbHOCTH
(200 — 400° X u I1). UeM Bbillle qyBCTBHTENBHOCTb, TEM OGIIMPHEe MOYBA
nns ueynau. OueHb BBICOKOUYBCTBHTE/bHbIE MIACTHHKH, MNPENIHA3HAYCHHbIE
0] CbeMOK OpH HeG/JaronpHATHOM OCBEllleHHWH, HAUHHAIOUIeMY He peKoMeH-
AOYylOTCA, TaK K€ KaK W MJACTHHKH «H30XPOM>» HJIM «IAHXPOM», Ha KOTOpble
B/IHSIET [a)Ke KpacHbIi CBET M KOTOpble MOMXKHO 006pabaTbiBaTh TOJBKO B
noqHo# temuore. Haunnamowmuii dboTonobutens noxen MOKYNaTh IJaCTHH-
KH [0/l Ha3BaHHEM <«OPTOXPOM» (OPTOXPOMATHUECKHE).

PoTtorpaduueckans 6ymMara — 3To MIOTHAS Oymara, MoKpbl-
Tasi C ONHOH CTOPOHBI CBETOUYBCTBHTENBHBIM CJOEM.

Potobymaru pasnensioTCs Ha ABe TPYIMbl: <1 H € B H bl €», NAIOLIHEe BH-
auMoe u300paKeHue MpH MeyaTaHHd HA [AHEBHOM CBeTe, H «6ymMaru c
nposBaeHHueM» (6pomocepeGpsanble H xJiopo6bpoMocepebpsaHbie), maro-
He CKpbiTOe W306pa’keHue [pH [evyaTaHHH NPH HCKYCCTBEHHOM CBETe M
Tpefylomne 0posBAeHHs (KaK W MIacTHHKH). Bymarm nocsenmero Ttuma
ciaenyer obeperaTh OT Gesioro csera.

®otobymara mponaercs B makerax mo 10 u 20 JHCTOB WJIH B KOopoOKax
mo 50, 100 u 200 sauctos.

XUMHRAJXHAA

Heo6xonnmele nawnnaiomemy ¢oTomoGHTelI0 X UMUK AN HH  TOMe-
IMAIOTCA B ABYX KapTOHHLIX «MaTpoHax» W makerte. [laTpow c mpogBHTe-
JI€M CONEpPXKHT HECKOJIbKO XHUMHYECKHX BEILECTB, PacTBOPSIEMbIX B BOJE
IS POSIBICHHSA (POTOMJIACTHHOK H (DOTOBYMaru.

[Maker ¢ pHKCAXKeEM CONEPKHUT XHMHUECKOE BEIECTBO (runmocysb-
¢uTt), pacrsopsiemoe B Bofe. [losyueHHblii PacTBOP CAYKHT AJs 3aKpenJe-
HHS H300pakeHUs HA MIACTHHKAX W Gymarax mocje MposiBAeHHs.

Bupax-pukcax (mocne pactsoperns B Boe COAep:KUMOTO ma-
TPOHA) CHYXKHT AJIsl 3aKpenieHHs] OTIEYaTKOB W YJAYYIICHHS] HX [BETa TOJIb-
KO Ha NHEBHBIX Oymarax. Ecsin ke HauuHaOMmui TpHMEHsIET IS OTNeyaTKOB
He aHeBHYI0 Oymary, a 6GpomocepeGpsinyio, TO €My HYXKHbl TOJIbKO JiBa

~ H3 NEPEYHCJICHHbIX BELUECTB: MPOSIBHTENb H (PHKCAXK.
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YOTPOIOTBO POTOTPADHIECKOTO ATIIAPATA

Henbas mpucrynuth K ChbeMke, HO O3HAKOMMBIIHCH BO BceX HeTanisxX €
ycrpoiictBoM ¢otoannaparta. K coxaneHnio, HauuHalOmHe HE BCEraa 3TO
AeJalT MmJIaHoMepHO.

Kak tosbko ororpaduueckas kamepa nonamaeT B PyKH HAYHHAIOLIETO,
y HEero oOblYHO MOSIB/AAETCH KeJNaHHe BepTeTb W HaXXKUMaTh BCe KHOMKH H
peiuare. OnHako, ecqn monoGHOe OOpalleHHe MOXeT OKa3aTkCs GesBpel-
HbIM /19 [POCTOrOo fALIHYHOrO amnmnaparta, TO OHO HE MPOXOAHT GeccJemHo
LJisi IOBOJIBHO CJIOXKHOH MO KOHCTPYKLHH COBpPEMEHHOH Kamepnl. M3mummed
NOCMEIIHOCTbIO MOKHO HCNOPTHTh annapart Mpexiae, deM OyaeT cAe/laHa
nepBas ChbeMKa.

Kynue aomapar, crneayer oCTOpPOXKHO HECKONbKO pa3 mMpolenarts Bee
noJIararouliecs onepaunu, 9To6bl MPHUBBIKHYTh K OOpPALIEHHIO C HHUM, Y3HATh,
KaK HEACTBYIOT €ro NeTaju W /i YeTo OHH MpelHAa3HaYeHBHI.

KEAMEPA H 3ATBOP

Mpl monaraem, 4to H3YUHTH (OTOrpahUupOBaHHE JyYlme BCEr0 MOXKHO
MPH MOMOLLH yHUBEPCAJbHOrO niacTuHouHOro annapara. [lostomy naabhefi-
[iee AeTasbHOE H3JOXKeHUe Mbl OyneM BeCTH NPHMEHHTENBbHO K COBETCKOMY
¢oroannapaty storo tuna — «®Porokop 1» (puc. 12), ynomunas BkpaTiue
06 ocobenHocTsx oOpallleHHs H € [APYTHMH KaMepaMH OTEeYeCTReHHOrO
IPOU3BOACTBA.

[ipu obpamennn co ckmanueiv annapatom «Porokop l» HyxHO npu- -
IepXXHBATbCsl YKa3aHHWH, NpHBENeHHbIX B TaGuuue | ma caenymomei crpa-
HULE.

[Ipn OTKpLIBaHHH W 3aKPLIBAHHH KaMepbl HH B KOeM CcJydyae HeJb3d
npumensTb ycunua. Ecom kamepa ucmpaBHa, Bce omepaudd CoBepInaoTCs
Jerko. Ecam ke oHa He B MODsiiKe, TO YCHJWAMH MOXKHO €lle GoJbullie MO-
BpennTh ee. B 3tom coyuae cienver, He cmema, Bce BHHUMATEJNbLHO MpOBE-
PHTb, B YacTO OKa3biBaeTcsd, 4TO (POTOMOOUTENb 4TO-Au60 yIycTHA HJIH ASH-
CTBOBaJl HENPaBHJbHO. .

Korna kamepa OTKpbiTa, MONHUMAIOT KPHIMIKY (KO3bIPEK), MOMEIIEHHYIO
C3al¥ MaTOBOro cTekJa. EcJu Tenepe HampaBHTb OGBLEKTHB HA CBETI0E
OKHO, TO Ha MaTOBOM CTEKJe elle HHUero He HyneT BHAHO, TAK KaK 3aTBOP
00DbeKTuBa He OTKPHIT. )
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Kuonka dna omkpeiearus annagama

Pecynamop 6oi1depmen

Cnycxosol pyyaz

Odsexmue

Cnyckosod
mpocun

JepraneHolli
gudoucKkamens

bonswan pamrsa
vKOHOMEMpPa

NManas
pamxa
usoHomeTpa
(npuyen)

| Pacnopxa
Kamepw

Wrana paccmoanvh

\Y/
Knonnu, 3a Komopsie
evimazueaemca nepeion
Kamsepsl ¢ METOM

Kpemansepa
J5is HABOOKY
Ha pesxocmy

Pavae duagpazmo

Puc. 12. Vuusepcanbusiii annapat <«@otoxop> 9X12 caz

Tabnu

na 1

OBPAIEHHE C YHNBEPCAJILHOII KAMEPOH ,,®00TOKOP 1<

OTKpbIBaHUE Kamepbl

3akpbiBaHME Kamepsbl

1. HaxxmuTe KHOMKY BBEpPXy KaMepsbl:
mepeiHssl CTeHKa Kamepbl OTKPOETCs

2. OTKHMHBTE NEPEAHION CTCHKY KaMepbl
BHU3 A00TKa3a

3. Boitsinure 10 ynopa OGBEKTHBHYIO
CTOIKy KaMepbl C MeXOM M OOBEKTH-
BOM (0643aTeJibHO 3a CreuuaJbHO Npea-
Ha3HaYeHHbIE /Il TOro KHOMKH!)

2. O6e pacnopku, MOAAEPXKHMBAKOIIHE OT-

3. OKOHYATEJLHO 3aXJONMHHUTE OTKUIHYIO

1. Haxxae Ha KHOMKHM JAJIsSI BbIIBUTaHUS,
BABUHbTE OOBEKTMBHYIO CTOHKY Ka-
Mepbl € Mexom O06paTHO J00TKa3sa.
Bioxxute cnyckoBOil TPOCHK

KHHYIO CTeHKYy KaMmepbl, HaXXMHUTE
BHYTPb: OTKMAHAasl CTEHKAa JIETKO TOA-
HUMETCS KBEpXy

CTEHKY

Kamepa oTkphITa

ICamepa 3akpbiTa
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Uro6bl OTKPBITE ILeHTpalbHbIH (cekTopublil) 3atBop [OM3, msobpaxeH-
HBII Ha puc. 13, cleayeT cHayaja IepeJBHHYTb CTPEJKY ero peryJasaropa
BBLIAEPKEK TaK, 4TOOLI OHA CTala NPOTHB OyKBLI //; Temepb IPH HAXKATHU
Ha CIYCKOBOH TPOCHK 3aTBOD OTKPOETCS. :

Ecnu mocne sToro OOBLEKTUB HAaNpaBHTb HA OKHO, TO MAaTOBOE€ CTEKJIO
Kameppl OocBeTuTCA. Eciin cHOBa Ha)aTh TPOCHK, 3aTBOP 3aKPOETCHd, H MaTo-
BOE CTEK/]0 BHOBL CTaHET TEeM-
HbIM. Takum oOpasoM MHIpH

5’eeynﬁmap GbI%EpH-IEH ons ycnéaﬁoaxu 3ameopa YCTAaHOBKE CTpEJKH Ha Wil

NA CBE€MOK € 0JIUMENIbHOU 66I0EP/KKOU UNU ¢ mol '

T e MEPBLIM  HaXXKaTHEM TPOCHKA

HOU CKopocmbio 3aTBOP  OTKPBLIBAETCS, BTO-
pbIM — 3akpbBaercd. Tak

yCTaHABAMBAIOT 3aTBOp JJd
CHEMKH C JJIMTEJbHOH BbI-
JCPKKOH (CBBIIE 5 CEKYHJ).

Ecin moctaBUTL CTPENKY
npoTUB OykBbl A Ha peryas-
duagpaz- TOpe, TO H300pa)KeHue Ha
7 muposarus MATOBOM CTekJe OyJeT BHJIHO
TOMLKO JO TeX Iop, IOKa
Tpocuk HaxaT. Kak ToabKO
MNepecTaHyT HaJAaBAMBATbL Ha
Puc. 13. ABTOMaTHuYecKnit LEeHTpPanbHbIL 3aTBOP TPOCUK, 3aTBOP 3aKPOETCS.

Tak ycTaHaBAMBAIOT 3aTBOP
4751 GOTOCEMKH ¢ Gosiee KOPOTKOH BBLIEPKKOIt (MeHee 5 CeKyHN).

Ecan, nakomen, mocTtaBHUTb cTpesky mpotuB uudper 25, 50 mam 100
(momu cekyHIbl) M 3aTeM HaXaTh TpPOCHK, TO H300pa)KEHHE Ha MaTOBOM
cTeK/Ie MOSBUTCS TOJBLKO HAa MPHOBEHHE M ceffuac »xe HcyesHeT. Tak ycraHas-
JUBAIOT 3aTBOD AJI MOMEHTAJNBHOH CBHEMKH.

20 Mmpocuxa

Ta6onuupna 2
JEACTBUE IIEHTPAJILHOI'0 3ATBOPA

CbemMKa C JIIMHHOM BbIAepIKKOM (cBbime 5 cexyHx). Ilpu nepsom
ﬂ HQXATUHM TPOCHKA 3aTBOP OTKPBIBAETCSI M OCTAETCSA OTKPBITHIM A0
TeX IOp, MOKa TPOCHMK HAXMYT BTOPUYHO

K CbeMKa C KOPOTKOii BbIAEPIKKOM (10 5 cekyHx). 3aTBOP OTKPHIT A0
TexX Mop, MOKAa HaXKaT TPOCHK ’

25, 50 MomenTanbHasi cbeMka. [Ipy HaaTHM Ha TPOCHK 3aTBOP OTKpBI-
BAETCSl TOJABKO Ha MrHOBeHHEe (Ha 1/p5 /5o MM /350 CEKYHABI) M

UJInU 100 CHOBA 3aKphIBaeTCs

Cy1ecTByIOT U 60Jlee COBepIIeHHbIe LEeHTPANbRbIE 3aTBOPLI, MEXaHHYeCKH
oTceKaolue BbICPKKH B 1 CeKyHLY, /s, /s /100 /250 Y500 /1000 2000 /3000
/500 CEKYHIBL.

3aTBOp —camasi CJIOXHasi 4acTb anmapara U oOpallleHHe C HUM HeoO-
XOAHUMO M3YYHTh B COBEpIIEHCTBE, HA0J/I04ast 32 €ro JAeHCTBHEM II0 MAaTOBOMY
CTeK/Iy WM uyepe3 OOBLeKTHUB.

JIns yuiieit COXpaHHOCTH NPYXHH BCAKOrO 3aTBOpA Moc/ae paboThl €ro
peryJsiTop CleiyeT CTaBHTb Ha HAMMEHLUIYIO CKOPOCTh (T. €. Ha HaubO/Ib-
LIYI0O M3 MEXaHHYECKH OTCEKAeMBIX BbIIEpKEK).
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Cospemennas (ororpaguueckas kamepa COCTOHT H3 COTEH OTHENBbHBIX
netajed, HO B OOUIHX 49epPTaxX YCTPOHCTBO BCeX YHHBEPCAJbHBIX PYUYHBIX
CKJIa[HbIX Kamep OOHHaKOBO.

Knamkamepa Ha pacnopkax «TypucT» OT/MYaeTCs OT YHHBEPCANBHOLO
annapara Tpems 0COGeHHOCTAMHU:

|) oTKpbiBaeTc OHAa He OTKHABIB2HWEM BHH3 MEepeNHell CTeHKH m [o-
CJIeAyOUMM  BBUIBHXKEHHEM fepeaKa KaMepbl, a BbITSrHBaHHEM BHepel
OepesHeil CTEHKH ¢ 06bEKTHBOM, MPHYEM ONHOBPEMEHHO BLITATHBAETCH MeX H
3alle/qIKNBAIOTCA PACNOPKH; TakuM oOpa3oM Kamepa O6BICTPO MOMKET ObiTh
[pdBefeHa B TOTOBOe A/l ChEMKH COCTOSIHHE;

2) HaBONKa Ha PE3KOCTh MPOM3BOAMTCA He pacTsKEHHeM Mexa, a Mo-
CPEACTBOM BpAlUEHHA MepenHeld MUH3bl 00beKTHBA;

3) KacceTbl He BABHraioTCs B Masbl, a NPUKJAALIBAIOTCA K KaMepe, uTo
3HaYUTEeJbHO ynoOHee,

B ocranbHoM cbemka kamepoil «TypuCT» HEe OT/IHYAETCS OT CHeMKH
YHHBEpCAJIbHbIM annapatoM OPAHHAPHOTO PacTSXKEHHS.

O pabore munuatiopHoii kamepoii 1 Mbl paccKakem B KOHIE ypoKa.

IIpexne uem npucTrynutTh Kk pa6oTe annapaTom, Ka-
KAblH GoTOoNnwOGHNTENb NOJAKEH TWATEALHO H3YyYHTh
HasHauyeHWe W NeWCTBHE BCEX YACTEe#H, mpHuem MOpH
o6pameHdH C KaMepoO#d HeAb3s MPHMEHSTh YCHJHIL

OBLEKTHB

Ha cnpase, kpome Tuna u HazBanus OGBLEKTHBA, HAMMEHOBAHUS BbITTyC-
Kalollero ero 3aBola M MOPsIKOBOrO HoMepa, 00603HauaioTcs (OKyCHOE
paccrosiHie U OTHOCHTENbHOE OTBepCTHe (CBETOCHNA),

PokycHoe paccTosnue. POKYCHHIM paccTOsHHeM ([JIABHBIM)
Ha3biBAaeTCH PACCTOSAHHE MEXKAY ONTHUECKHM LEHTPOM OGbeKTHBA H NJACTHH-
KOW 0OpH pe3KoHd HaBOAKEe HAa OueHb yNaJeHHblii Openmer. Ecin 06bekTHB
BblABHHYT HACTOJBKO, 4TO H300paKkeHHe Ouedb yMaJeHHBbIX HpeaMeToB (Ha-
mpuMep. 3naHuil u 1p.), pacnosoxeHHbx He Gauxke 100 MeTpoB oT annapara,
Noay4aercs Ha MaToOBOM CTeKJe pe3KHM (3TO Has3biBaeTcss HABOAKOW Ha
GecKOHeYHOCTb), TO PaCCTOSiHHE MeXAY IUIOCKOCTBIO IHadparMbl OGbeK-
THBA W MAaTOBBIM CTEKJOM OyaeT paBHO (POKYCHOMY PAaCCTOSHHIO NaHHOTO
00BEeKTHBA.

®okycHOe paccTosHHe KaXKIOro 06beKTHBA — 3TO HAHMEHbIIEe pacCTos-
HHE OT ONTHYECKOro WEeHTpa ero N0 MNJAaCTHHKH, MPH KOTODOM BOGOUIE BO3-
MOXHO MONY4YHThb- pe3Koe H3o6paxcenue. Eciu cHUMaTh GiH)Ke pacrofosKeH-
Hbl€ MpEAMeTbl, TO pPAaCTAXKEHHe MeXa amnapaTa MPHXOAHWTCS YBEJHUYHBATDH;
€CJln KeJAaTeJbHO CHSTh [IPEIMeT B HAaTYypPalbHYI0 BeJHUHHY (B Apenensax
pasmepa nJIaCTHHKH annapara), TO morpebyeTcd pacTSHYTb MeX Ha IBOI-
HYI0 BeJHYHHY (OKYCHOI'0 pacCTosiHia O06GbLEeKTHBA — Ha JBOHHOE pa-
cTaXeHHe Mexa. M3 BumycKaeMblX cefiuac anmapaTos TonbkKo «doTo-
Kop 1» MmMeeT NBOKHOE pacTs)KEeHHe Mexa; MO3TOMY NPYTHMH ammapaTamu
HeNb3si CHUMaTb MpenaMeT ¢ OuyeHb OJU3KOro paccTosHus (6JHXKe ONHOro-
MoJIyTOpa METpPGB). :

®oKycHOe pacCTOSIHHE BbIPAXKAETCS B CAHTUMETPAX HJH B MHJIUMETDAX.
Ot Beanuikbl (HOKYCHOTO PAaCCTOAHAS 3aBHCAT CBETOCHIA M TTYOHHA pes-
KOCTH H300pa)aeMoro MpOCTPaHCTBa, MacmTab H300paXKeHHii MNpeIMeToB
H, KDOME TOro, IJfl Ka)XA0W ONpeNe/eHHOH KOHCTPYKUWH OOGBLeKTHBA —
HanbosblIWiA pasMep MIACTHHKH, HA KOTQPO#l MOMKHO MPOH3BECTH pPEe3KVIo
ChbeMKY (OOGbEKTHB ¢ HENOCTATOYHBIM (hOKYCHBIM pPACCTOSHHWEM NACT peskoe
H3o6paskeHne He MO BCell MIACTHHKE, a TOJBLKO B CepefHHe ee).
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HopmaneneiM (OKYCHBIM paccTosiHHeM ISl MJIaCTHHKH 9X 12 cm cum-
raerca 13,5 canTumeTpa, aaa maactHHkH 6,5 X 9 cm — 10,5 cauTumerpa,
maa ueratuBa ®I1 2,4 X 3.6 c¥# — 5 CaHTUMETPOB.

Cserocunaa. Csetocuia 06beKTHBA BbIPAaXKdeT ero CBOMCTBO AaBaTh
HA MJAaCTHHKE Ty WJAHM HHYIO spKOCTb H306pazenns. OObeKTHB TeM CBETO-
ciJibHee, yeM OoJiblle AHaMeTp OTBEPCTHs OOBLEKTHBA H 4eM MEHblle thokyc-
HOE pacCTOsIHHE MOCJ/EIHero.

B camom meje, €CAM CPAaBHUTb OOBEKTHB C OKHOM, yepe3 KOTopoe B TeM-
HOe moMmeulenHe . (KaMepy) MPOHWKAeT CBET, TO He TPYAHO yGenuTbes, dTO
CBeT, mafalolIAil HA KaKOW-1udo mpeaMeT (NaacTHHKY), OYIeT TeM CHJIbHEE,
yeM GOJbLIIE CaMOe OKHO H YeM MpeAMeT pacrnosioxeH OJiHxKe K OKHY.

[l15 BbIUKC/JEHHS] CBETOCHJbI  YCJOBHJHCH [eJUTb IOHAMETP MOJHOTO
oTBEpCTHS 0OBEeKTHBA Ha (POKYCHOe PpaccTosHHe. Tak, ecau Obl AHamMeTp
OTBepcTHs 00bEKTHBA paBHaJCA 2 CM, @ (POKyCHOE pacCTosHHE 18 cm, TO
CBETOCHJIA 5TOr0 06beKTHBa Obiia Gbl paBHA /18 WM TOC/e COKpalleHus /s
(o6oanauaercs | :9).

CoeTocHna mpeacTasisieT coGoil OTHOIIeHHe IHaMeTpa [MOJHOro OTBEp-
CTHS A4aHHOrG OObeKkTHBa K €ero (POKyCHOMy PacCTOSHHIO:

AUAMETD OTBEPCTHUSA o6BeKTNBa

¢oKycHOe paccTosiTHUEe

Ceertocuna o6o3nauaercsi Apo6bio, y KOTOpo# (ana yno6cTBa) B 9ucs
JUTEeJie CTOMUT €IMHHIA, a B 3HaMeHaTeJe — YMCJIO, [OoKa3biBampllee, BO
CKO/IbKO pa3 rJaBHoe (PokycHoe paccrosHHe 6osiblie JHAMETpa OTBEpCTHSA
o6bekTHBA.

O6bektuB «OpTaros» umeer GokycHoe paccrosuue B 13,5 cu, nuamerp
ero MOJIHOTO OTBEDPCTHSI paBeH 3 CM; pa3leliuB BTOpPOEe YHCJO Ha mepBoe H
clleJlaB MONyueHHOe HacTHOe 3HameHarteneM (TIpH gucauTene 1), momyuum
cBeTocHay o6bekTuBa (3 cm: 13,5 cm = 1:4.,5).

«Uunycrap 7» umeer ¢okycHoe paccrosHue B 10,5 ca nmpu Amamerpe
nosHoro oreeperuss B 3 cm. Ero ceerocmna: 3 cm: 105 cn =1 : 3.5.

Ceertocuaa 1:4,5 (ueTbipe ¢ MOJOBHHOH)  yKasbiBaeT, YTO IHaMeTp
[OJIHOTO OTBEPCTHsI MAHHOTO O00BeKTHBA B 4'/2 pasa MeHblle €ro riaBHoro
(dokycHoro ‘paccrosinusi. Tak kKak npo6b !/4 MeHblIe 1/, TO H CBETOCH/A
1:4,5 6yner menbume, gyem csetocuna 1:3.5.

Juagpaema B HEXHEH YacTH OMUCAHHOTO HAaMH IEHTPaAJbHOTO
3aTBOpa uMmeloTcas uubps: 4,5—63—9—12,5—18—25—36. UToGb ysACHHTD
cebe HX 3HAYEHHe, OTKPOEM 34TBOD, OCTAaBHB €ro peryastop Ha 6ykBy /1.
Ecnu Mbl cTaHeM MepeABHraTh MOMELIEHHbIH MOA UH(paMH PbIuaKOK, TO
3aMeTHM, 4TO OTBepcTHe OO6DBEKTHBAa TO YBEJHYHBAETCH, TO YMEHbINAETcH,
npu 3roM yeMm Oosbiie uudpa, IPOTHB KOTOPOH Mbl CTABHM PbLIYaXKOK, TeM
MeHbIe oTBepcTHe 00BeKTHBa (puc. 14). DTo H3MeHsOLIeecs OTBEpPCTHE H
€CcTb OTBepcTHe A M ad par M bl i

['lnGO('Teﬁmne nuadparMbl OpeACTaBJASIOT COOOH MNHCK HJH JAOLIECYKY, B
KOTOPO# BbIpe3aHbl KPYIJIEIe OTBEPCTUS pPa3qMuHON BennunHbl. Jlaadparmbl
COBPEMEHHbIX OGHEKTHBOB COCTABJEHbl H3 OTIEJBbHBIX JIEIECTKOB, KOTOPGIE,
CIBHTasiCh HJIH Da3NBHUTasCh, MOCJENOBATENIBHO H3MEHAIOT BEJHUHHY OTBEp-
ctua. Takue muacdparvbl Ha3bLIBAIOTCS M PHCOBBMH.

IIuadparma ymeHbliaeT neicTByiollee oTBepcTHe 0OBLEKTHBA MO CPaB-
HEHHIO C ero MOJIHbIM OTBEpPCTHEM, a €ero NeHCTBYIOIIYIO CBETOCHJIYy — MO
CPaBHEHHIO C TMOJHOH CBETOCHJIOH OOBLeKTHBA.

Uucna 36—25—18—12,5—9 u mpyrue Ha mkaje nuadparmel yKa3biBa-
IOT, CKOJBKO pa3 JHaMeTp KakKIo# NaHHOW nuadparMbl COAEPKHUTCA B FdB-
HOM ¢okycHOM paccrosHud. Takum oOpasoM, ecJH phluar ykasarejs Aua-

Crerocnna =
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(parM CTOHT OPOTUB LM(PLI 9, TO 3TO 3HAYMT, 4TO NAHAMETP HAHHOH AuA-
(parmbl paBeH /s (OKYCHOTO PaccTOsiHHs NaHHOro o6bektHsa (puc. 15),
T. e. AefcTBylollas cBeTocuaa paeua 1:9.

3ameruM, 4TO uyeM OoJsibiie o0603Hadalollas OTBepCTHe Axadparmbl
uugpa, TeM MeHbIe CaMO OTBEpcTHe. DTO [OHSITHO: 3[4eCh HMeeMm AeJio ¢
sHameHarejem npo6u. Tak
Kak /25 meHbiie, gem o,
TO U OTBepcTHe auacpar-
Mbl  «25» [DOMKHO ObITh
MEeHbIlle OTBepcTHs «9».

Korzna roeopst «60J1b-
maa guacdpparma», <«Ma-
JeHbkas Ouagparma», TO
nonpasyMeBaioT BEJIHYUHY
OoTBEpCTHA, a8 He Ty HAdpY,
KoTopoél nuagpparma 06o- Puc. 14. Vipucosas auacparma
3HaueHa Ha WKane.

B crapbix o0bekTHBax LH(PBI, OTHOCALIHecss K AuadparMaMm, HMeTH
HHOE 3HauyeHue, HO ceHvyac 3TH CcCHCTeMbl OOO3HAYEeHHA He MPHMEHSIOTCA
W MPHBOAMTb MX 3[e€Chb Mbl He OyieM.

HanpaBuB 00beKTHB KaMepbl CHOBA Ha OKHO, Mbl NOJYYHM Ha Maro-
BOM CTeKJe pe3koe H300paxeHHe M, HaOJIONas 3a HHUM, CTaHEM MOCJeNo-
BaTe/qbHO MEHSTb pa3Mmep auagparmbl. Mbl y6enumcs, 4To BeJHY U H A
Bcero um3obOpaXxeHHMA H OTHAEJbBHBIX €ero gyacTe#H oc-
TaeTcss HEW3MEHHOH MOpH Bcex nauadgparmax, OZ&-

!DanyCHoe paccmoarue

1:4,5

1.9

SSSESESESEETE S TES

Puc. 15. Bexrwuuna otsepcrust Aunadparmel 0603HaYaeTcsi ApPOObIO, YMCAMTENb KOTOPOM
paBen 1, a 3HamMeHaTeJb MOKA3bIBAET, CKONTLKO Pa3 AMAMETD OTBePCTUST AUadparmbl yKiajbl-
BaeTcsi B (pOKYCHOM PacCTOSIHUM OOBLEKTHUBA

Ha KO CTenmeHb SAPKOCTH H306paxeHusas Oynert paa-
JHIHOHU: SPKOCTb TeM OoJibile, 4yeM OoJiblle OTBepCcTHE Anadparvbl.
Ecam wmocraBuTh camylo MasieHbKylo nuadparmy, To H300paxeHde OymeT
TAKUM TEMHBbIM, YTO €Ba MOKHO pa3/HYHTb Ero.

Brosiie noHsiTHO, yTO uyem GoJblle oTBepcTHe nuadparmbl, a cJeroBa-
TeJbHQ, 4eM sipue u300pakeHHe, TeM KOopode MOXKeT ObITh BbIAEp)KKa, H .
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Hao6opor. CiexyeT 3amOMHMTb NPABHJIO: Y€M MeHbIIe OTBepCTHE
npuMeHnsieMoil amadparMe, TeM AJIHTeJbHee JOJMxHA OBLITD
BbLIAEPKKA IMPH CHEMKE. :

Y untatenss MOMET BO3HHKHYTb BOIPOC: K 4eMy e BoOOuEe Majble
auapparMel, €CIM OHH yJJIHHAIOT BblAep:kKy ? [Touemy He pabGoTaTh BCEria
C caMbiM OOJIbIIAM OTBepcTHeM ? leso B TOM, UTO NpUMEHEHHE MaJbiX Jua-
dparmM yBeaHuMBaEeT pE3KOCTb H300pakeHusl. Bojee noApoOGHLI OTBET Ha
3TOT BONPOC YHUTATENb HAiJeT B 4-M ypoke.

MATOBOE CTEKJIO U IIKAJIA PACCTOSAHUN

BLUIBUHYB MeX anmapara J00TKasa, yCTaHOBHM camoe OGOJbLIoe OT-
BepcTHe AMA()parMbl, OTKPOEM 3aTBOP, OTKHHEM PacCIOJIOKEHHBIH 3311
KamMepbl KO3blpeK M CTaHeM HaO/oJaTb 3a H300pa)KeHHeM Ha MaTOBOM
CTEKJIE.

HanpaBuB anmapatT Ha CpPaBHTEJLHO YJAAJCHHBIA IPEAMET, HaIpHMEP
HAa 3JaHue, Mbl YBHAMM €ro Ha MaTOBOM cTekae peskum. Ecau ke Hampa-
BHTH anmapat Ha OJU3KUIl MpeaMeT, HAIpHUMEP Ha CTOSIIEro pPsAO0M 4eJso-
BeKa, TO €ro M300pa<eHHe OKaKEeTCs HepPEe3KHM, pacibiBuaThM. st TOro,
yTOOBl OHO CTAJI0 PE3KHUM, MOHAJOOUTCS elle HEMHOIrO BbIIBHHYTb MEX BIIC-
peX NOCPeACTBOM CIENHAJIbHOrO YCTpodcTBa — Kpemadabepbl, HO TO-
rja HEepesKHM IIOJNIyYHTCsl yJaseHHoe 3aaHue. EcaM anmapat HanpaBHUTb
HA KAKOH-TMOO NpPOMEXYTOUHLIH MpeAMeT, HanpHMep, HaXOASLIMHCT B
5 MeTpax OT annapara, pacTsRKeHHe MeXa CHOBA MPHAETCS U3MEHHTD.

[Tonyuenne peskux HU306paxKeHUH OOYCJAOBJIEHO ONpPeIeNeHHbIM CO-
OTHOILIEHHEM MeKAy PACCTOSIHHSIMH OT OODBEKTHBA OO MpeaMeTra ChLEMKH H
0T 00bEKTHBA JO MaTOBOrO CTekJa. Tak, NpH CheM-
K€ VJIAJeHHBIX IPEeJIMETOB OOBEKTHB OTCTOMT OT
MaTOBOIO CTeKja O/nXe BCero—Ha BeJHYHHY CBO-
ero ¢okycuoro paccrognus. IIpu cbemMke Oue€Hb
O/MH3KO PpACIIOJIOXKEHHOI0 IIpeaMera B €ro Harty-
paNbHYI0 BEIHUMHY OODBEKTHB OTCTOMUT OT MAaTOBOIO
cTekaa Ha yaBOeHHOe (okycHoe paccrosuue. [Ipu
CheMKe MpejMeTa, HAXOISLIErocsi Ha MPOMEXyTOoY-
HOH MEeXIy YNOMSIHYTBIMH JHCTAHLHH, PACTSKEHHE
Mexa OyZeT paBHO HEKOTOPOil IPOMEXYTOYHOiH Be-
JUUHHE MEKIy OZHUM H JAByMs (DOKyCHBIMH pac-
CTOSTHUSIMH.

Takum 006pasoM IS MOJYyYEHHS PE3KOro H30-
OpakeHHsl CHHMAeMOro INpejaMeTa HeoOXOIHMO Iie-
pel KaxJIoH CheMKOH yCTAHOBHTb OOBEKTHB Ha
HEKOTOPOM pACCTOSIHUH OT MAaTOBOrO CTEKJa, T. €.
NPOU3BECTH HABOJAKY HAa PE3KOCTh.

Jlist 3TOH LeMH M CJAYXKHT MATOBOE CTEKJO, 3a-
MEHSIEMOE BO BpeMsl CBhEMKH KacCeTOH C ILIaCTHH-
KOM, Momajampouieii TOYHO B INIOCKOCTL MAaTOBOI'O
crekna (MaToOBOE CTEKIO AOJ/KHO OBIThb 0OpauleHo
MaTOBOH CTOPOHOH 00s13aTens-HO K 00beKTHBY). Bee,
Puc. 16. Illkara paccros- UTO T71a3 BHJMT DE3KHM HA MAaTOBOM CTEK/C, TAKHM

HIi}i yHHBEPCAIbHOTO YK€ ITONMyYHTCA M Ha IJIACTHHKE.
anmapara Ho MaTOBLIM CTEK/JIOM MOJAb30BaThCs He BCe-
raa yno6Ho. HaBoaky Ha pesKOCTb MOXKHO TMPOHU3-
BeCTH M MO IIKaJe PacCTOSHHUH, MMEIOWIECs Ha KaxXJIOM JIOOUTENb-
ckom ammapare (puc. 16). - YkaszaTeab, NPUKPEIICHHLIH K OOBHEKTHBHOIL
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CTOiiKe, IBMIKETCSI BMECTE C OObEKTHBOM H IOKa3biBAE€T Ha 3TOH MIKaje pac-
CTOSIHHE TWIOCKOCTH HABOJKH Ha PE3KOCTb.

Ecii, mosyunB Ha MaTOBOM CTeKJe Dpe3KOe H300paKeHHe yAAJeHHBIX
3JaHMil, Mbl IIOCMOTPHM Ha LIKAaAy pPACCTOSIHMH, TO yBHAUM, 4YTO YKasa-
Telb CTOHT HA 3HAuKe oo (3TOT 3HAYOK ©0O6O03HAYACT «OECKOHEUHOCTDLY).
Kpome Hero, ImKama pACCTOSIHMII MMeeT eme psa wudp, nanpumep: 1,5 —
2 — 3 — 5 — 10 (merpoB). Eclu BBIABHHYTb MeX HACTOJBLKO, YTOOLI yKa-
3aTeqb OCTAHOBWJICS, HAMpPHUMED, NPOTHB LMQPLI 5, TO BCE IPEAMETHl, Ha-
XOAsIMecs HAa PACCTOSIHMH 5 METPOB OT ammnapaTa, BbliIJYT Ha MaTOBOM
crekJe (a caejoBaTeNbHO, M Ha IacTuHKe) peskumH. Hasoaka Ha pes-
KOCTb 110 MAaTOBOMY CTEKJy M IO LIKaJe PacCTOSHWH JOJKHA JaBaTb OJH-
HAKOBLIE Pe3yJabTaTEL .

[llkana pacCTOSHMI B ammnapaTax, He HMEIOUHX PACTSKeHHs Mexa, Io-
memaercst Ha TyOyce OOBEKTHBA, HABOAKA Ha PE3KOCTH MPOU3BOAMTCHA Bpa-
L{€HHEM [OCJIe THErO.

PaccrosiHMe OT anmapara A0 NpeaMeTa CheMKH H3MepsieTcss OOBIYHO
Ha-rias wiaM waramud. CrenyeT NPUBLIKHYTbL XOAWTb NPH 3TOM H3MEDEHHH
TaK, yTOObI KaXAble TPH IIara paBHsIMCH ABYM MeTpaM (1 mar=2/3 merpa).

[Ipu cbemke MPEAMETOB, PACHONOMXEHHBLIX OJivkKe HAaHMEHDbIIEro pac-
CTOSIHHSI, MMEIOIIErocsd Ha IuKaJe, HAaBOJAKA Ha PE3KOCTb NPOHM3BOAUTCS
TOJMBLKO TI0 MATOBOMY CTekJy. MaToBoe CTeKJIO CIyXHT Takie /s BbiOopa
KajZpa NMpH ChEMKE CO LITAaTHBA.

BUIOMCEATEJb

BuonckaTenu CayaT A8 ONpejeseHdsl DaHUll CHHMaeMoro kaapa B
Tex cayuasix, Korja CheMKa MPOH3BOJMTCS HE CO IUTaTHBA H, CJIEJ0BATE/b-
HO, H300paXKeHHe He OIPEAEJSETCS M0 MaTOBOMY CTEKIY.

Annapat «Portokop 1» umeer nBa
BUJIOMCKATE/sA: PAMOUYHLIH (HKOHOMETD)
U 3epKaJbHDLIMH.

Yiaobuee u HagexHee IPHMEHSThb
HKOHOMETp, IpU IOJbL30BaHHH KOTOPLIM
anmnapart jJgepKkaT Ha ypOBHe rza3 (pHC.
17). TlpuingypuB OAMH TrJa3, JAPYruM
CMOTPSIT CKBO3b 00€ paMKH HKOHOMETpa

bonswan pamra
llpuyen
Puc.17. Cremka ¢ moMOlIbI0 pamMmoy= Puc. 18. INpunuun paboTbl pAMOYHOTO
HOTO BWAOWCKATEJISI BUJOMCKATENS

(vanenvkyio u Gonbuiyio). [TpuGmixkasi ria3 kK Majofi pamke, HaXOAAT Ta-
KOe TIOJNIOKEeHHe, KOrja BCe CTOPOHbl MaJoil paMKH COBHAAyT CO BIEMH
CTOpPOHAMH OOJbIIONH, 3aT€M HANPaBJAIOT annapaT HA MPSAMET coemku. Tor-
Ja BCe, UTO BHAHO CKBO3b 00& PAMKH, NOJYYHTCS H HAa ILIACTHHKE (PHC. 18).
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HMxonomerp npaer wnsofpaxkeHHe B HATYpPaJbHYIO BeJHuHHy. Bosbiuas
paMKa HMKOHOMETpDa HMeeT OOLIYHO pa3Mep IJIACTHHKH H pACIOJIOKeHa B
IJIOCKOCTH AHaparmbl OOBEKTHBA, a Majasi paMKa MpHKpersgeTcs: K GoKo-
BOil CTEHKe KOpIlyca KaMepkhl.

[Ipy nomb30BaHMH 3€pKANbHLIM BHAOHCKATEIEM ammapaTt IMPHXOIUTCS
JepxKaTh Ha ypoBHe xuMBOTa (puc. 19), no3toMy CHHMOK MepemaeT mep-
CMEKTHBY HHAuye, yeM BHUJAHT OObIYHO HAL
rnas. B Buzouckatenb CMOTPAT CBEPXY;
OH JaeT OueHb YMeHbLIEHHOe H300paxe-
Hue. [lJis1 rOpH3OHTA/bLHBIX CBHEMOK 3ep-
KaJbHBII BHIOHCKATEJIb IIOBOPAYHBACTCS
nox yraom B 90°, ,

Caenyer oO6paTHTb BHUMaHHE Ha BbI-
CTYIbl, UMEIOLIMECS B YTOJKaX 3epKailb-
HOrO BHJOHCKATENsl. DTH YTOJKH MO3BO-
JSIIOT BIHCATb B HEr0 JBa PAa3HBIX HM30-
OpakeHHs: BEPTHKAJbHOE M T'OPH30H-
tajabHoe (puc. 20). Ilpu cbemke BepTH-
KaJbHOrO KaJapa c/lelyeT PYyKOBOICTBO-

%/

A

Puc. 19. Cremra ¢ momoupo 3ep- Puc. 20. Tpauuusl BepTUKAALHOrO |
KaJIbHOTrO BHAOMCKATENA rOPU3OHTaALHOrO (OPMATOB CHUMKA
B 3€PKaJbHOM BHIOMCKATeNe

BaTCsI BEPTHUKANLHBLIM H306pa)I(EHHeM B BHJICHCKaTeJIe, IIPpH CBhEeMKe TOpH-
30HTA/MLHOTO Kajapa — FOPU3OHTAJNbHBIM H300paXKEeHUEM. BCDKa.HbeIﬂ BH 0O~
HCKATEJbL HAaUMEHee TOYEH B pa6r0Te.

Anmapat «TypucT» CHaGXeH HKOHOMETPOM H ONTHYCCKHM BHAOHCKA-
TesneM. [locnexuuii COCTOMT M3 JABYX JIMH3: nepeiHell — pacceHBAOWEl, W
3ajHell — OKy/sIpa; JepxKa KaMepy Ha ypoOBHe Ivia3, HaG/MOAAIOT B OKyJAD
OTYETIHBOE YMEHbIIEHHOE H300paX<eHHE MpPEeAMeTa ChEeMKH.

HMrak, MBI O3HAKOMH/IHCH € ANNAPATOM H C BAXKHEHIIHMH onepauusiMg,
NpPeAUIeCTBYIOUMMH ChEMKE::

1) mpy NOMOIIM MAaTOBOTO CTEKJA WIH IIKAaJdbl paccTos-
HUH JHOCTHrAlOT Pe3KOCTH H300paxeHuss (HaBOojgKka Ha pes-
KOCTb); '

2) nocpeacTeoM poiyara auadparm  yCTAHABIAHBAIOT HYXHYIO
auadparmy;

3) Bpam@sg CTPeJKYy peryJastopa 3aTBO pa, YCTaHABAHBAIOT
3aTBOD HA HYXHYIO AJIA CHEMKH BblJ € PIKKY.

POTONMOOHTENH AOMKEH 3aIOMHUTH HA3BAHHE H pasmep cBoero ¢oTo-
anmapara, Ha3BaHHE OOBEKTHBA, €ro CBETOCHAY H (OKYCHOE paccTosiHue,
a TaKXKe CKOPOCTH, JaBaeMble 3aTBOpPOM. [lose3HO Takke 3amucaThb HOMEp
annaparta Wiu 00 HeKTHBA.
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doromobuTesnb, 03HAKOMHBILMICA C yCTPOICTBOM ammapara, CyMeer
IIDOBEPUTL €ro MCIPABHOCTL; 3TO MOXKET O0KAa3aThCs IOJME3HBIM IPH MO-
KyIKe annapara, nocje LOJroro XpaHeHusi ero 6e3 ynorpebseHus, nepej OT-
NpaBJEHHCM B MyTeLIECTBHE, IOCAE PAOOTHI B TSKEILIX YCAOBUSX.

[TpoBepka anmapartoB «Potokop 1» u «TypHCT» IPOH3BOAUTCS ClELY-
I0IUM 00pasoMm : -

1) OTKpLIB MEpeiHIOId CTeHKY, mpoBepsioT y «Porokopa 1» — Jjer-
KOCTb JBHXKEHHA OOBEKTUBHOH CTOHKH IO penbcaM, y «Typucra» — cBoOO-
HOE€ BBITATMBAaHHE IEepeJHEll CTEeHKH ¢ MexoM; 3amok. «boroxopa 1» moi-
XEH OTKPLIBATLCSl JIETKHM HAa)kKaTHEM Ha KHOMKY;

2) saTeM YyJandloT M3 KaMepbl MaTOBOE CTEKJO M. IPOBEPSIIOT PaboTy
3aTBOpa; JJIsI 3TOTO CTAaBAT CTPEJIKY €ro peryJ/siTopa MoouYepeaHO Ha BCe
JeJieHdst ¥ IIPUBOJAAT 3aTBOD B JelicTBHe, HaOMiozas Ha CBeT 3a €ro OT-
KpBLIBAHHEM ;

3) npoBepsaloT AeiicTBHe AMadparMel, Bpauiasi €e pbluar H HaGJoaast
Ha CBET;

4) NpPOBEPSIOT HEMPOHMIAEMOCTh MeXa /I HApyXKHOTO CBETa; AJIST 3TO-
ro, BLITSIHYB MeX IO OTKa3a H HAlpaBUB €ro Ha CBET, CMOTPST BHYTPb Mexa
TMPH 3aKPLITOM 3aTBOPE; 2 ‘ )

D)  BCTaBHB B. KaMepy MaTOBO€ CTEKJO, IIPOBEPSIOT COOTBETCTBHE
NOKa3aHMIi - IIKAJILI - PACCTOSHHIT Pe3KOMYy HM300paXKeHHIo ; JJISI 3TOrO CHayaza
HanpaeJsiioT 0O0EKTHB HAa OYEHb YJAJCHHOE 3JaHHe H JOOMBAIOTCS BIIOJHE
PE3KOro HM300paXKeHHsi Ha MaTOBOM CTeKJe — yKa3aTesb WIKAaAbl PAaCCTOsI-
HHIl TIDH 3TOM JOJ/DKEH OCTaHOBHTbCS HA 3HAUKe -«GECKOHEUHOETDL»; 3aTeM
HaNpaB/sIOT annapat Ha HENOIBIXKHBIA NPeIAMeT, PACHONOXKEHHLIH B MOJY-
TOpa MeTpax OT OODLeKTHBA (PacCTOSIHHE 3TO HEOOXOAHMMO OTMEpPHTh CO-
BEPLUIEHHO TOYHO, a amnapaT YCTAaHOBUTb HA IUTATHB), IO JAOCTHKEHHH Ha
MaTOBOM CTEKJIE PE3KOro M300pax<CHMsI yKas3aTeJb IIKANLI JOMKEH OKA3aTh-
Cs1 TOYHO NPOTHB LUGPLL «1,5».

Crenyer ocMOTpeTh M KAacCeTbl JJIsl OMPEAeNeHUs &

1) JIETKOCTH ABHMKEHUSI KPBILIKH ;

2) HCIPAaBHOCTH 3aMKa M IIDYKHH;

3) OTCYyTCTBHSI D2KaBUMHLI (OCOOEHHO € BHYTPEHHE[l CTOPOHBI);

4) CBETOHENPOHHMIAEMOCTH GAPXOTKH M NMPOYHOCTH €€ MPUKJICHKH ;

5) cBOGOAHOrO BJBHTaHHA KacceT B mnasbl «PoTokopa 1» WM mpHkia-
ZpiBaHMsL K 3ajHedl crTeHke «TypucTa» M 3aKpEIVICHHSI 3aMKOM.

[TpuoGpers anmapar, cirexyer NpoBepuTh 00a €ro BHIOUCKATENS: Ha-
CKOJIbKO TOYHO HM300pa)keHHE B HHX COBMNAZaeT ¢ H300paKeHHEM Ha MAaTo-
BOM creksae. Jlisg 3TOro yCTaHABJIMBAIOT anmapar Ha IITATHB H, OPHEHTH-
pydch Ha Kakue-TuOO OTYETJMBLIE IIpEeAMETLl, CPaBHUBAIOT M300pakeHue
Ha MaTOBOM CTeKJe C H300paXKeHMEM, JaBaeMbIM KaXCALIM M3 BHJIOHMCKA-
Teneil. Bunonckarenu OOGLIYHO MOKA3BIBAIOT KAJAp HECKOJAbKO MEHbIIHi, uyem
OH MOJIy4YaeTCsl HA IVIACTHHKE ; 3TO CAEJAHO JJsl TOro, UTOOLI HETOYHOCTh NPH
ONpEJC/TEHAN FPaHHLl M300pAXKEHHS HE OTPA3HIACh HAa CHHUMKE.

YXO0/I 3A ®0TOAIIIAPATOM

Poroannapar claenyeT XPaHUTb B 3aKPHITOM (yT/aspe: B CyXOM IOMe-
LEHUH C KOMHATHOH TeMImepaTypoii.

[locsie cbeMku MOA MOXKAEM WM TIPH MBIIH ammapaT Hy»KHO aKKypaTHO
00TepeTh MATKOi CYyKOHHOI TPAMOUKOI (KOPIyC, MEX U METaVINYECKUe YaCTH).
Ecin 3uMoil BHECEHHDIA € yJHIBI B TEMJIOE IOMELIEHHE aNapaTr 3amore, TO
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cjenyeT NONOXKIAATb, MOKA KaneJbKH BOAbl HCUAPATCS, 2 3aTeM y¥XKe INpHCTY-
faTe k cbemke. [Ipn oueHb CHJbHBIX MOPO3axX -annapat cJeayeT OTKPhIBaTh
He cpa3y, a cnycTsa 10—15 MHHYT nocsie BHECEHHS ero g KOMHAaTy.

Crekya 06'beKTHBA NOJIXKHBI ObITh BCEraa COBEPLIEHHO YHCTbIMH, HHAUE
CHAMOK HE MOJIyYUTCs PE3KHM. HUX C/NelVeT O4eHb CCTOPOXKHO MPOTHPATb YH-
CTO BbLICTHPAHHOf, HO He rJaXKeHOo# MArko# No/0THSIHOK TpANoukod. [Ipu or-
CYTCTBHM TAaKOH TPSIMOYKH CTEKJIa MOMXKHO OPOTEpPeTb YHCTOH THTPOCKOMHYE-
CKOJi BATOH, CAYHYR 3aTeM ocTaBlIHecs BOJOKHE. [lblib cO cTeKoJ 00 beKTHBA
yAaJSioT MSITKOH KOJIOHKOBOH KHCTOYKOH. Tporarh naJsbnamMH “Jd BbIBHHIH-
B4Tb JIMH3bl O0ODHEKTHRBA HEJIb3f.

3aTBop He cienyeTr pa3bupaTb CaMOMY; B Cjlyuyae €ro HEHCIIPaBHOCTH
HY>KHO 00paTHTbCA K ONBITHOMY MacTepy.

Ecsnn nepenHsia yacTh Kamepbl CTaHeT TYroO MepPelBHraThCs MO -peJbcaM,
HYKHO CJEerka CMa3aTb peJbCbl MalIMHHBIM MacaoM (IJs LWBEHHbIX MallHH),

[1pn akkypaTHOoM OOpailieHHH amnapaT MOXKET CJIYXHUTb HAECATKH JET.

0 KAMEPE @39]I

Munnatiopnas kamepa PI]1 3aBoeBasia WHPOKHe cuMNaTun oTomo6n-
Tesel. DTO MOGYXKAAeT HAc OTAEJbHO OCTAHOBHTBCS Ha 3STOM  JIETKOM,
H3SILIHOM, OTJIMYHO CHeJaHHOM (oToanmnapaTte, He TOBTOPSAs, OMLHAKO, KpAaT-
KOrO pPYKOBOICTBA, MOpHJaraeMoro K KaMepe H COlepKaliero mnoxpobHoe

fongexa  Cnyckosas Pegynsmap Pwyaz uepesunozo  Budouckamens

sameopa  KHONKa soidepmer  xoda odwvesmuea  u danvHOMED
sameopa

lonoera dns
adpamnozo

nepemamoBanus’
anenKy

Cvemuusn

UWrana i
paccmonnus

BUIKOK
uva@paemol

Koneyo enyduner  Wrana HUMKHAR Coemran
peaxacmu duagpazm KpbIWKG

Puc. 21. Kamepa ®3]]

onucanue O6pauleHHss € HRI0; YHTaTeJNsIM, He HMelomuM Kamepsl PI]I,
Oynzer JOCTATOYHO OOWIErO O3HAKOMJICHHMSI C HEl, a MNPHOOPEBIIMM ee —
CJACAYeT BHUMATEJALHO H3yUUTh CIEUMANLHOE PYKOBOACTBO.

by
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Kak mel yxe 3uaeM, kamepa ®3IJI — 3to ¢Qoroamnapart N1 CHEMKH
Ha KHHOILICHKE, 3apsiKaeMblii cpasy Ha 36 cHuMKOB (popmata 24 X 36 maa-
JHMETPOB, CHaGXKEHHBIH [TOPHO-IIEJNEBEIM 3aTBOPOM CO  CKOpOCTSIMH OT
15 10 500 cekKyHmel (Momenb «C» — Io /1000 CEKyHABI) H OGBEKTHBOM
¢ ortnochTenbHsiM orBepeteM 1:35 (Mogess «C» —1:2) u (OKyCHBIM
paccrosinnem B 50 mm (puc. 21).

®30 — 310 TaKofi (oToammapaT, KOTOPbIH B pyKax COBETCKOTO
paGoTHHKa J0O0H mnpodeccuu crnocobeH cTaTb HEOOXOILUMbIM Dcnymuxom,
NefiCTBYIOIIHM MapajieibHo ¢ GJOKHOTOM H 3alHCHOH KHHXKKOHW B MOBCE-
JIHEBHOH MPOM3BOLCTBEHHOH M o6llecTBeHHOH paGoTe. On ouenp ynobed,
pe OyoyuyH, OMHAKO, B COCTOSIHMM TMOJHOCTHIO 3aMEHHTH MJACTHHOUHYIO
kamepy 6,5 X 9 cu nmu 9 X 12 cnm.

[peumyutectBa kamepbl ®I]1 mepex APYyrHMH BBINYCKAaE@MBIMH Harefi
IPOMBIIIJIEHHOCTBIO (hOTOanmapaTaMH  TaKOBbl: 1) KOMNaKTHOCTb (Manbiu
o6beM MpH OKpyrJeHHOH Mo KkpasMm ¢opMme, HebosbIION Bec), ymoOCTBO
Howenuss npu ceGe; 2) MHOro3apaaHOCTb (3apslka cpasy Ha 36 CHHMKOB);
3) cMena KacceT HAa NHEBHOM CBeTe; 4) MITOPHO-MIeNeBOH 3aTBOP C GOJbINA-
MH CKOpPOCTSIMH; 5) aBToMaTHuecKkas HABOJIKa Ha Pe3KOCTb MO JaJbHOMepY
C OIHOBpeMeHHO# ycTaHOBKOH 06bekTHBa (koraa o0a H300parkKeHHsi KaKoro-
Jau6o npeaMeTa B IajbHOMepe COBMelleHbl — OODbEKTHB pe3KO HaBeleH Ha
sToT npeamer); 6) oIHOBpeMeHHBIH 3aBOJ 3aTBOpa W CMEHa IJIEHKH (ripn
BpallleHHH FOJOBKH 3aTBOPa MOCJIENHHH 3aBOAMTCA H [JIEHK2 MNepeaBHraeTcs
Ha AJUHY Kalipa — mnepel OGBEKTHBOM CTAaHOBHTCS HE3KCNOHHPOBAHHBIH
KYCOK MJIeHKH; 3TO obecneunBaeT MOCTOSIHHYIO TOTOBHOCTb Kamephl K CheMKe
H HCKJIOYaeT BO3MOKHOCTb NBYX ChEMOK Ha ONHOM HeraTuse); 7) OGoJibmas
riybuHa pe3ko H300parkaeMoro MpocTpaHcTBa !, mnaBaeMass OOBEKTHBOM
BCJIELCTBHE €ro KOPOTKOro (hOKYCHOTO PpAacCTOSIHHS; 8) BO3MOXKHOCTb IMpH-
MEeHeHHSl CMEHHbIX OOBLEKTHBOB; 9) KONbLO IJIyOUHBI PE3KOCTH HA OOBEKTH-
Be, MO03BO/AIOIIEe MOMEHTAJbHO ONPENeJHTh TPAaHHIbl TJAYOUHBI PE3KOCTH
pH JI0O60M pacCTOSIHHH IO MpedMeTa ChbeMKH H JI000H HnHadparme, HJH
Xe M0 3alaHHBIM TCpaHHIaM rJyOHHBI Pe3KOCTH H306pakaeMoro MpOCTpaH-
CTBa HaHTH HVXKHOe DacCTOfIHHe IJisl HaBOAKH Ha Pe3KOCTh H Auaparmy;
10) 3anac nJieHKH JIeTOK H 3aHUMaeT KpailHe Majo MecTa; 11) aBToMarnue-
ckoe nposineHHe 36 CHHMKOB cpasy.

Kamepa ®3]1 BecbMa obuseruaer ¢ororpadupoBanne. HaBonka Ha pes-
KOCTb [0 JaJbHOMEPYy TOUHee HAaBONKH IO MAaTOBOMY CTeKJly: BCJEICTBHe
6GosbIOH TJYOHHBI PE3KOCTH OO'BEKTHBA NepelBUKEHHE €ro Ha HOJH MHJ-
JUMMeTpa Bhepeld HJH Has3al He Hapymuao Obl BHIHMOH PE3KOCTH Ha
MaTOBOM CTekJie B y (ororpada He Obl1o OBl YBEPEHHOCTH, THE: CJEIYeT
OCTaHOBMTBCSI; OTCIOA — HEH30e:KHOCTb He BMOJHE PEe3KHX CHHMKOB NpH
HaBOIKE MO0 MaTOBOMY CTEKJy, KaK 3TO H MPOHUCXOLHUT C 3ePKaJbHOH KHHO-
nJeHoYHOH KaMmepoi «Cropts.

K xamepe ®I]I BhmycKaeTcs HeMaJio JOMOJHUTENbHBIX MPHCHOCOG.Te-
HUH, HO AJA (pOTONIOOUTEN BOBCE He 006s13aTe/bHO MPUOGPETATH HX — MO~
Hano0sATC OHH He Bce cpasdy. [lia Hauasa U st OObIYHOH PaGOTHI BHOJHE
nocratoyHo cuenyrouiee: 1) kamepa PIJI co craHAapTHHIM O6GBHEKTHBOM
B 50 mm ¢okycHoro paccroanus M 3amacHOd Kaccetoil; 2) mBa CBeTOMINb-
Tpa — CBeTJIOXKE/TbiH U CPeNHUH XeaTbill; 3) HECKONBKO KATYMeK MJeHKH
(nysine — oproxpomaTtuyeckoi); 4) 6avok A/ OPOsABIEHH:; 5) MpOSBHTE]b
i ukcax. Ecan n106aBUTh ellle yBeJMYHTeb, TO CHApsiXKeHHe GyAeT MoJaHbLIM.

1 Tny6una pe3ko H306paXkaeMOro MPOCTPAHCTBA — BO3MOXKHOCTL  IIOJMy4eHHst
PE3KOro M306paXkeHusi MPeJMETOB, OJAHOBPEMEHHO HAXOASIIUXCA HA Pa3AMYHBIX PacCTosi-
HUSX OT anmnapara.

3 ®ororpadua B 25 yporax
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[Tpamensia Taxkoif COBEpPINEHHBH W TOYHBIA MPHGOP, KAaKHUM SIBJSETCS
kamepa @3], cinenyeT oueHb aKKypaTHO 00palllaTbC ¢ HHM W BHUMATe/b-
HO M3y4UTb YNPaBJieHHE €ro MeXaHH3MOM.

HanpaktukoBaTbesl B 3apsimke KacCeT M KaMephbl, B NEHACTBHH 3aTBOpa
H Me€XdHH3Ma, TPAHCNOPTUPYIOLIErO INIEHKY, HEOOXOAHMO 10 MepBOH Chbem-
KH, Ha CBeTe, BOCHOJIb30BABILNHCH HEHVKHOU mseHkol. [lposenats Bce ome-
paluy ynpaBJeHHs KaMepo# cJedyeT HEeCKOJbKO pa3, uToObl OHM CTaJid
NPHBBLIYHBIMA,

He naBaa 3xecb mosHOro u mompoGHOrO onMcaHus o6palnedHHs ¢ Kame-
poH, yKkaxkeM MOPSAOK AeHCTBHH NPH CheMKe:

1) 3apsaouTe Kamepy;

2) cHAB KpBHIKY C OOBEKTHBA, BHITIHYTH TyGyc H MOBEPHYTb €ro
BIPaBO [0 3aKpelJeHud;

3) 3aBecTH 3aTBOp, €CJH OH He OBbLI 3aBelleH paHee;

4) onpenenutb TpebGyeMyiO BHILEPKKY;

5) mocTaBHTh HEOOXOMHMYIO CKOPOCTb 3aTBOPA;

6) ycTaHOBHTb HYXKHYIO DHadparmy,

7) vabmonass B JaJbHOMep M Bpallas pbluar 4epBAYHOTO XOJia ONpPaBbl
00beKTHBA, HaBeCTH Ha Pe3KOCThb:

8) moABHHYTb rJ1a3 K OKHY BHIOHCKAaTe/sl, BBIOPATE Kaup;

9) nmsaBHO HaXKaTh CHYCKOBYIO KHOIMKY;

10) BpamieHHeM TOJIOBKH 3aTBOpa CHOBa 3aBeCTH 3aTBOP M MEPEBECTH
NJIEHKY.

CneMKka mpoH3BeXeHa, H Kamepa roToBa K Cjelylomel CheMKe.

[Tosnaa pe3koCTh HETraTHBOB OYEHb BajKHAa AJs Oyayliero yBeJHYEHHS.
[TosToMy Kamepy Hy»XHO [epKaTb TBepLO, B Hauaje He Jenas BbIAEPXKEK
6oJblINX, 4eM /g, CEeKYHIBI.

Iny6una peskoctu o6beKTHBa KaMmepbl PI]I Besuka; mO3TOMYy He cJe-
nyetr 6e3 oco6Goli HeOOXONHMOCTH HHA(PAarMHPORATH €ro CHJbHEe, yeM [0
6,3, Korna 3TO COMPS>KEHO C YBEJHYEHHEM BBIIEPXKKH N0 1/20—'/30 CEKYHALI.
IlpumeHeHne MEHBIIMX OTBEPCTHH HEO6XOLHWMO TOJILKO MPH BecbMa pachpo-
CTPaHEHHOM B TVIyOHHY OOBEKTe CheMKH ¢ OJH3KHM MNEpefHHM MJaHCM;
BooGIte, o6bekTuB P, kagk mpaBH/I0, PEIKO HOPUXONHTCS aHapparMupo-
BaTh CHUJbHee, ueM 10 1 : 9.

HaxuMasi cnycKOBYI0 KHOIKY, HYXKHO OCTeperathbCcs pe3Ko KadHYyTh
kamepy. Ilys 3TOro, moAmHpasi Kamepy CHH3Yy OOJIbIIMM [ajblleM HpaBoii
PYKH, KJaOYyT yKasaTeJbHbIH MaJiell Ha CIYyCKOBYIO KHONKY H TaK Ke IJaBHO
HaXUMalT €e, KaK 3TO JeJaloT CO CIYyCKOBBIM KPIOYKOM MpPH CTpeJble.

Ecsn menaioT HECKOJIbKO CHHMKOB B TeueHHe HeOGOJBIIOTO MPOMEXYTKa
EpeMeHH, TO 3aTBOP CJEAYyeT 3aBOAMThb ceffuac e MocJe KaxkaoH mpousse-
I€HHOH CBEeMKH; MpH AJHTEJBHOM XDaHEHHH Kamepbl 06e3 ynorpeb/eHHs
3aTBOp Jiyulle Aep:xKaTh He3aBeleHHbIM BO u30exaHue ocaabieHHs MPYKHUH,

[Ipu cbemMke Kamepoii @] MOKHO MOCOBETOBAaTh MPHBBIKHYTb K pabo-
Te ¢ MOCTOSIHHBIMH BbIAEPXKKaMH (HAmpuMep: JeTOM W Ha conHue—!/,,, ce-
KYH[bI; BECHOIO H B CcyMepkax — 1/4, CeKyHIbl; 3MMOii H B OUY€Hb MacMyp-
HyI0 MOrony — 14, CeKyHIbl), peryaupys IuapparmMy COOTBETCTBEHHO
OCBEIIEHHIO, HEraTHBHOMY MaTepHaly H XapakTepy 00GbeKTa CheMKH.

Kamepa ®3]1 nos3BoJisieT caeaTb MOAPSA AECATOK-NOJNTOPA TMOPTPETOB
OZHOTO 4eJjioBeKa, 4ToObl BbIOpAaTh H3 HHX JYYIIHH; OCOOEHHO HEHHO Takoe
nocnenosarejbHoe (¢ororpadupoBaHue OpH CbeMKe JeTeH, HeNpepLIBHO
MEHSOIHUX MO3bl H BBIPAXKEHHE JIHIL.

CropTuBHBIE CBHEMKH BecbMa obJieruaiotcss kamepoun PIII.

Kamepoii @31 Bo Bpemsi myTelecTBHS MOXKHO CLesaTh ropasao Gonb-
Ie CHAMKOB, 4eM amnmapatoM, padoTaiomuM Ha miacTtuHkax. HexkoTopbie
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- (OTOPENOPTEPE! BO3BPAIIAIOTCH M3 SKCHEHIHH C TPEMA-UETHIPbMs THICAYA-

MH HETaTHBOB M ObIBAIOT LOBOJbHbI, BLIGPAB M3 HHX TPHCTA XOPOIIHX. DTO
HE 03HAa4aeT, KOHe4HO, 49TO KWHOMJIEHOUHOH KaMepod MOXKHO 6GecTonky u He
3allyMbIBasiCh <«II€JKaTb» HalpaBO U HaJeBO.

Kamepa @3] o6.eruaer BO3MOMKHOCTH CHEMKH, MO3BOJISIET chororpa-
(HPOBaTh HaMeueHHBIH OGBEKT C PA3HBIX TOYEK, C PA3HBIMH cBetou/bTPa-
ma. B caywasx, korma ¢ororpad He yBepeH B BeJHUYHHE PaBRJIBHOI
BBIZICPKKH, OH JISTKO MOXeT cle/]aTb BMECTO ONHOr'O TPH CHMUMKA: 1) ¢ BbI-
JIepXKKOH, KoTOpas hoTorpady Ka’keTcs MPaBMUAbHON; 2) ¢ BTpoe MeHbIeil
BBIIEPKKOH, 3) ¢ BTpoe GoJblieil BbIAEPXKKOL; 3TO [APAHTHPYET OT Hey/dauH.

Kamepa @31 nonyckaeT mpuMeHEHHe CMeHHbIX OOGbHEKTHBOB. Ipnm
00beKkTHBa ¢ (DOKYCHBIMHA paccTosHuAMH B 28 ma, 50 sm u 100 mm cocTas-
JFI0T OTJHYHOE ONTHYECKOEe CHapsiKEeHHe MJisi BCEBO3MOXKHBIX CbHEMOK
(puc. 22). dokycHble pacCTOSIHHA 3THX OOGBEKTHBOB, a CJeH0BaTeJbHO, H
MacwTabbl H300pa’kKeHHH OTHOCSTCS MeXKAy cob6oif, kak 1:2:4; 370 03Ha-
yaeT, 9T0 100-MuNTMMeTPOBLIi OGBLEKTHE NaeT JuHefiHO BABOe Gosee Kpyr-
Hoe u3o0parkeHue Ha HeraTuBe, yem 0ObeKTHB B 50 MM, H BueTBepo Gosee
KpymHoe, ueM OOBEKTHUB B 28 mm.

Onnako W ONHHM CTAaHAAPTHLIM COBLEKTHBOM B 50 MM MOXKEO NenaTh
TIPeBOCXOIHbIE CHHMKH,

[ITupoKoyroabHbIi 06GBEKTHB ¢ (POKYCHBIM PacCTOSIHHEM B 28 M BBITO-
JeH He TOJIbKO MpH CbeMKe BHYTPH MOMELIEHHH, rIe OH HaeT OYeHb 6OJib-
LIYI0 TyIyGHHY PE3KOCTH, H MPH CbeMKe apXHTEKTYphl, '€ OH 3aXBaThiBaeT
BbICOKHE 3M1aHHSl, HO H IPH CbEMKe OTKPBITHIX Mel3axeli ¢ HeGOM H o6JiaKa-
MH, 3aHHMAOIIHMA 3HAYHTEJNBbHYIO 9acTh Ka/pd, a TaKKe NPH PenopTakHOf
CbeMKe B TOJIeE.

Teneo6wekTus ¢ hokycHelM paccrosiuneM B 100 #M OPUrOmeH He TOML-
KO LJisl ChE€MKH yNaJeHHbIX OGBEKTOB; OH MO3BOJISET MOMTy4aTh KPymHO —

Puc. 22. O6bexTussr gas kamepsr ®D/]

I—umpokoyronbusiif 06bexkTHB 1:4,5 ¢ dokyc- 3—csetocnnbHblli 06BeKTHB 1:2 ¢ OKyCHBIM
HBIM PacCTOsiHMEM B 28 .t} paccrosinnem B 50 .uar; .
2—cTanaapTHEIH 06beKTUB B 1:3,5 ¢ (hOKYCHBIM 4—reneobnekTus 1:6,3 ¢ okycHsimn pacc-ro\
paccrosinnem B 50 .az; siHuem B 100 azar
BO BeCh Kanp — xopoioue IOpTpeThI, OJIE3EH H npu ChbeMKe Ha HaType —

APXHTEKTYPHBIX aHCcaMOJ/iell, FOPOMCKUX YJHIL H MJOLIANEH, 3 TAKKe H ObITO-
BbiX CIlEeH.

Monens «C» kamepw @3] cHaG)eHa CBETOCHIBHBIM OBBEKTHROM
1:2, ameomum ¢orycHoe paccrosinue B 50 MM; OH [PUMEHAETCA AJA Che-
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MOK € KOPOTKHMH BBINEpPKKAaMH NpH HeOJAaronpHATHEIX CBETOBHIX YCJOBH-

X — B KOMHATe, MPH HCKYCCTBEHHOM OCBEIleHWH, B TeaTpe W Np ITOT
06beKTHB B 3 pas3a cBeTocusibHee o6bekTuBa |:3,5 u B & pas ceetocnib-
Hee o6beKkTHBa | :4.5. COOTBETCTBEHHO COKpallaeTcss W Bblaepxkka. B raG-

JHllaX Takas CBeTOCHJa OObIuHO He YuWTbIBaeTcsl; mosToMy npm paGore
cObekTdBOoM | : 2, Haiina no Tabuiuile BbIAEPXKKY HJH KONUYECTBO Marnus
nas 1:3,5, cCOKpamaior u To H Apyroe B 3 pasa (uwin Hafinennoe ana l: 4.5
cokpamaior B 5 pa3). 3aTBop 3Tol MomeaH HMEeT, Kpome OOGbIYHBIX, CKO-
pocTe B Y1600 CEKYHIBL

Ecin  Heo6xoauMo NyTeéM [OBEPXHOCTHOTO OCMOTpPAa  YCTAaHOBHUTb
HcrnpaBHocTh Kamepnl @I, To NpoBepAIOT:

1) BolaBHTaHWEe U KpenjeHue Tybyca;

2) nmeiicTBHe 3aTBOpa Ha BCeX NEJIEHHSX;

3) mefictBHe mnadparMbi;

4) CcoOTBETCTBHE IIKaJbl pAaCCTOSIHHH H HAaBONKH MO ONTHYECKOMY
IaJbHOMEpY;

5) paGoTy MexaHH3Ma, MEPEeNBHIralollero MIeHKy, H CueTynka (mjs npo-
BEPKH 3apsi2KalOT KaMepy OTPe3KOM IJIeHKH).

Maenka nas kameps ®IJ1 nponaercs B ¢oTomarasunax. Ilis sapsanka
KOHIIBI €e JIOJIKHBl ObiTb COOTBETCTBEHHO mojpe3aHbl. [ljeHka «OpTOXpom>»
NONMyCKaeT 3apsIKy KacceT H paspsiky HX MpH KpaCHOM CBeTe, NJIEHKH
«usonanxpom» u CUC TpebyoT A5 5TOro MOJHOH T€MHOTHL.

[TonyTopaMeTpOBYIO JIeHTY KHHOMJIEHKH He/b3s MPOSIBAATH B OOBIKHO-
BEHHO! BaHHOUKe; MOHamoGuacs ocobblii cnocol «aBTOMAaTHYECKOTrOo» MpOsAB-
JeHua B G6auke. MaJsieHbKHe HEraTHBBI MOTpeOOBasu M ClellHa/bHBIX MPOsBH-
Tejell, o06GecCIEeYMBAIOUMIMX  [OJyueHHe  HEraTHBOB,  OPHTOAHEIX  JIJS
3HAYATENbHOTO YyBeJIH4eHHSs.

O Boi6ope MJEHKA H NPHMEHEHHH CBeTO(DHILTPOB, O TiyOHHE PEe3KOCTH,
0 TPOsABJEHHH KMHOTJIEHOYHBIX HEraTHBOB H YBeJIMYEHHH OTNEUYaTKOB C HHX
yntaTenb, pabGoratomuii kamepodr PI]I, HaifineT crneuMaJsbHble MaTepHaJibl
B COOTBETCTBVICIIMX YPOKaxX; KPoMe TOTO, GOJBLUIMHCTBO HAUIMX yKasauudl
0 CbEMKe pas3jiHuHBIX 0OBHEKTOB, 00 ONPeNes¢HHH BbIAEPKKH, O TJyyduHe
pesko H306pa’kaeMors MpOCTPAHCTBA, 00 MCKYCCTBEHHOM OCBELIEHHH U T. .
COXPAHAIOT CUJIy H B OTHOIIeHHH Kamephl PIII.

O6nanas psAIOM TEXHHYECKHX MPEHMYLIECTB, MPeNOCTaBJisid HOBBIC
KOMTIO3UIIMOHHBIE BO3MOXKHOCTH, Kamepa ®IJI Tem He MeHee He B COCTOf-
HUM [OJIHOCTHIO 3aMeHHTh (oroanmnapart 9 X 12 cm niaa penpoAyKUHOHHBIX
TeXHHUECKHX H XYIOXKECTBEHHbIX CbhEMOK.

Pa6ora kamepoii ®I]] compsKeHa H C H3BECTHBIMH TPYIHOCTAMH,
KPOIOLIMMHCSl B YBEJHUEHHH C MHHHATIODHBIX HEraTHBOB, KOTOPble MOJKHbI
06/1anaTh BBICOKMMH KayecTBaMH, TPeOYIOLIMMHM BecbMa TILaTe/NbHOro Mpo-
BelleHHsi HeraTWBHOTO mpolecca. [Ipm Bcex cBoMX aocrouHcTBax DO
He MOXeT CJIyKHThb y4yeOHOH Kamepoll AJisl HAYUHAIOUIEro, COBEpILIEHHO HE
3HakoMoro ¢ (otorpadueii. [Mosromy Jyume, ecin K pabore kamepoid ®PII]
¢oTonobuTeNL TepeiileT TOJbKO MoCcJie TOro, Kak OBjaneeT BCeM KOMIUIEeK-
com otopaboTbl mnacTHHOuHOH Kamepod 9X12 cm uan 6,5X9 cau.

-
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YPORK 3

OIIPEJEJEHME BHJIEP:KEN

——

Mur ye 3HaeM, 4TO NS yIaBIUBAHHS CBETOBOTO u3obpaxeHus, HaBae-
MOro 00bekTnBoM (oTurpaduueckoro amnnapara, CJyxKar poTonaacTuaKy
HJW OJIEHKH, NPEACTaBJSIOUNIHE COO0OH TOHKHE JIHCTBl CTEKJa HJH LEeJyJOou-
Nla, NOKpBLITEIE ¢ OAHCH CTOPOHBI CBETOUYBCTBHTEJBHBIM CJOEM.

Nna nonywesus xopowero cHUMKa HeOGXOLMMO, YTOObI ONTHUECKOE
H300pakenue, naBaemoe 0GBLEKTHBOM HA MAACTHHKE HJIM MJEHKE: 1) Swv10
pe3kum @ 2) NeACTBOBAJO HAa CBETOUYYBCTBHTEJbHBIH CJIOH B TedeHHe CTpOro
GIpEAEJIEHHOTO BPEMEHH, HYXHOro IJig INaHHOTO CJyuasl.

[lepeoe u3 3Tux ycaosuil (pe3kocTb) JIErkO LOCTAraeTcs HaBOAKON npH
UOMOILK MaTOBCTO CTeK/a, [0 LIKajle pPACCTOAHHE WJH [0 NaJbLHOMEpY;
cobaiofeHne JKe BTOPOTO YCJIOBHA (MpaBHABHAS BbIIEPKKA) SABJISETCS OLHOH
U3 CaMmbiX TPYAHBIX 8ajau s HauwHaoulero ¢ororpada. Mexay Tem Or
PaBUIbHOCTH BLIAEPIKKH 34BHUCAT pe3yabTathl (oTorpaduposanus. [losro-
My Mbi 3aHME€MCsi BONPOCOM BBUICPIKKH MO BO3MOZKHOCTH IOAPOGHO.

BBITEPIEEKA
Boinepxkka (BpeMs ocBelleHHs MJAACTHHKH) — 3TO  TOT TIPOMEXKYTOK
BpEMEHH, B TeueHUe KOTOPOro OGBEKTHB MPH ChEMKE OCTAETCS OTKPbLITHIM.
B nponoskeHHe BbIZEpKKH MPOHCXONUT CaMasi CbeMKa — JAeHCTBHe CBeTa

Ha CBETOUYYBCTBUTEJIbHBIH CJIOH MJAaCTHHKH HJA [JIEHKH.

[lpexxne Bpems ocBemieHus MIACTHHKH NPH CheMKe HA3BIBAJIH SKCIO3H-
UHel, nprYeM IJMTeJbHOE (CeKYHIbl H MHHYThI) BpeMsl OCBEIeHHs HAa3HIBa-
JIH BBINEPXKKOH (3TH HAa3BaHHS MOXKHO BCTPETHUTh B M3IaHHAX, BbIXOLMBIIAX
no 1938 r.). Ho temepb, mo o6uiecoro3HoMy cTaHAapTy, SKCNO3H M He
Ha3bplBaeTCsl KOJHMYE@CTBO OCBemeHHUs (ODpOH3BEIEHHE OCBEILEeHHO-
CTH Ha BpeMsl OCBELIEHHs, T. €. Ha BLIAEPKKY); BpEeMs 2Ke OCBEIleHHs MJa-
CTHHKH Ha3blB2eTCA BbHIJLE€p XK KOWU, HE3aBHCHMO OT TOTO, [AJUTCA OHO
ThICAYHBIE NOJIH CeKYHABl HJIA HECKOJIbKO 4YacoB.

Tak rak H2a BesiMUMHY OCBEHIEHHOCTH Mbl 3aYacTyi0 BJHSITH HEe B CO-
CTOSIHHK, HO 3aTO MOXEM ee y4eCTb, TO IeJi0 CBOLUTCS - K ONpeAesieHUIO
BbIIEPXKKH MPU NAHHOH OCBEIIEHHOCTH.

Bhinepxka nosikna GbITh TakoH, uToGbl HauGosiee TEMHBIE 9acTH H30-
OpaxkKeHHs OKas3aJili Ha MJAaCTHHKY NOCTaTOYHOe CBeTOBOe BO3NefCTBHe H

4T00bl MOCJIe MNPOSIBJEHHSl HA HeraTHBE OblIM OTYETJMBO BH/AHBI BCE AETaJH
00beKTa CheMKHU.

e v §



38 YPOK TPETUN

[Ipn cbemMKe MON OTKPBITHIM HEGOM Ha NPOIOJIKUTENIbHOCTE BBIIEPIKKH
BJMSIET PsIl PasfiduHbIX (DaKTOPOB:
l) reorpaduueckass mupoTa MeCTHOCTH: Ha Iore cuia
CBETa JIETOM J1HeM GoJbllie, 4eM Ha CeBepe, MOITOMY MPH OLHHAKOBLIX npo-
HHX YCJIOBUSIX JlJIl TOJIyYEHHs] XOPOLIEro HeraTuBa B IOXKHBIX MECTHOCTSIX
HyxKHa Gojee KOPOTKAs BbIIEPXKKA, HEXENH B CEBEPHbIX;
2) XapakKTep CHHMAaeMOTO OpeaMeTa: OTKPLITBIH MMel3ax
3 Jyulle OCBELUEH, 4yeM, HaMpHMep, Y3KHH TeMHbIH NepeyJoK UM BHYTPEHHOCTE
KOMHATHI, 0O3TOMY B MEpPBOM CJydae Hy»KHa GoJiee KOpPOTKas BbIAEPKKa,
4e€M BO BTOPOM U TPEThEM; .
3) BpeMsa rona u IHSA: OCCHBIO H 3HMON cBeT caabee, yeMm JIETOM,
4 B MOJUIEHb CHJ/IbHEE®, 4eM paHO yTpoM Wid K Beuepy. Cjemyer OTMeTHTB,
4TO NeHCTBHTe/bHAsl PAa3HHIA B CHJIE CBETa B pa3jM4Hble BPEMEHa rola U B
pasHoe BpeMs [Hs ropasio 3HA4YMUTeJIbHEE, YeM HaM KaKeTcs. DTo 00bsic-
HACTCS TEM, 4YTO HAall /a3 ObICTPO Npucnocab/HBaeTCs K Pa3iduHOMY OCBe-
IIEHHIO W MOTOMY MaJlo MPUrOJeH 15l OLUEHKH APKOCTH CBETa;
4) norona (cocrosiiue He6a) Becbma CYLIeCTBEHHbIH (aKTop: maxe
B OKTAGpe B COJIHEUHbIH NeHh HHOrAA HyHa OoJee KOpPOTKasa BblAepKKa,
HeM OpH MacMypHOH NOrofe B HIOHE, HECMOTPS Ha TO, UTO JIETOM BOOSILE
OCBeLleHHe BO MHOTO Dpas CUJBHEE, HEXEJH OCEHLIO;
5) 4YyBCTBHUTENbHOCTDb NAACTHHKHA (AJH IJIGHKH) : YeM 9yB-
CTBHT@JNLHEE SMYJbCHA MUIACTHHOK (MMM IJIEHKH), TeM, KOHEYHO, MEHbLLe
BpeMeHH TpebyeTcs AJis1 MOJNyYyeHHs XOPOILIero H306paKeHus:;
| 6) BennunHAa OTBepcTHS OGBHEKTHBA (nmadparma),
Haubosee JieTKO MOAJamliascs ydgery. Uem medplie OoTBepCcTHE AHadparmel,
! g TEM MeHee SIPKHM MOosiydaeTcs H300parkeHue Ha MJIACTHHKE, 4TO CJeNyer
y KGMIEHCHPOBATh GoJiee MPOMOJIKHTENbHONR BbIAEPIKKOM.
Bce nepeuncsiennbie akropn meiicTByoT OLHOBPEMEHHO B CAMBIX pa3-
HOOGpasHbIX KOMOuHamusx. Jlis HaukHAIOLIEro Ype3BbiuaiHO 3aTPYAHHTED-
HO ONpPEeneJHTb KOHEUHbIH Pe3yJbTaT BCEX 3THX YCJOBHH B KaXIOM Cjayyae.

Ha nomoms npuxomar Ta6auumbl Bbi e P X €K, YyYHTbIBAIOLIHE
BC@ 3TH OOCTOSATE/bCTBA H ONpeJesiiolie HeOOXOAUMYIO IJsi KaXKIOro cay-
Has BbUIEPKKY HECDABHEHHO MpaBHJIbHEE, Y8M 3TO MOT Obl cHesaTp MaJo-
oneITHBI (oTorpad. Ilpasna, mogoGHbie TaGJHIL He OTIHYAIOTCH OCOGORM
TOYHOCTRIO BCJICACTBHE YHPOUIEHHH, JOMYyCKAE€MBbIX ‘OPH HX COCTABJEHHH,
a TAKXKE BBHIY PasIHUIHbIX BO3MOXKHBIX CTeleHell 0CBEMIEHHOCTH B Mpenenax
Kax/aoro (GakTopa H CyGBEeKTHBHOH OLEHKH HX tdororpadpom  (Hampumep,
MOXKHO JId TOYHO ONPENeNHThb, KOTAa HeGO «cjierka O6JauyHO», a KOraa
«cpenne obnauno»?). TeM He MeHee OHHM BIOJHe IPHTOIHBI IJIsI HNepBOHAa-
4aJIbHOH * ODHEHTHPOBKH. Belb HauuHAOMIHA Y4CTO CTAHOBUTCS BTYIHK:
ACJIATH JIl €My BBIACPXKKY B OAHY ABAAUATH dSATYIO IHOJIO CEKYHABl HJH B
IBE MHUHYTHI?

PykoBoncreysick Ta6nuueil, HaUHHAO MK GOTONMIOOUTEN CMOKET MPoOn3-
BOLWTb CBOM mepBble cbeMkH. C TeueHHeM BpeMeHH, 3aNOMHHA YCaOBAS
CheMKH, BBIIEPXKKY W BHAA Pe3y/bTaThl (HOPMaJbHbIE HEraTus, HEdONEpIK-
Ka, mepelepikka), HauHHAIOUIM NMPHOODETAeT HABLIKH M BIIOCJENCTBHH CO-
BCeM OCBOOOXKAZETCS OF HEOOXOMHMCCTH MOJb30BATLCH TaGJHIEH.

Ha caenyromeii crpanune npusenena TaGanua aas o pemeuJe-
HH sl BbIJEPXKEK, 0COGEHHO PeKOMEHIyeMas MaJOOmbITHOMY (hOTOMo6H-
TeJio; obuine uupp u rpad B Tabauie He MOJUKHO NyraTh HAYMHAIOLLETO,
TaK KaK TOJIb30BAHKE €I0 Ype3Bbluaiino mpocro. B rTa6.inume npunsitel B pac-
9eT Bce (DaKTOPHI, OT KOTOPHIX 3aBHCHT BLILEP)KKA TPH THEBHOM CBETE.

TaGnuua BbiepKeR HMEET MeCTh PA3MeN0B: MATb U3 HHX AAIOT BCIO-
MOraTe/bHble AaHHbE, a MOCJAECAHAH — HCKOMBIA pedyabrat. Paspen 1 yuu-
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OIIPEIEJIEHUE BBIIEPK KU

Ta6baunga 3

ONOPETEJIEHNE BRIIEPEER

I. O6KerT cheMEn

II. BpemMsa roxa W uac nHS
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ThIBaeT Haubojee gacTo BCTpewaioinuecss OGBEKTH CbeMKH, pasmen 1T —
BpeMa roma u yac aHs, pasaen III — noromy (oceewienue), pasaen IV —
9YBCTBHTE/IbHOCTh [JIACTHUHOK, pasiest V — Beanuudy .zuadparmnl. [locaes-
HAH pa3les COMEePXKHT HCKOMYIO BBIIEPHKKY.

B kaxnoil u3 rpad mUepBLIX ISITH pa3fesioB OTHOCHTEJbHAas CHNa CBETa
BHIPAXKEHa OMNpeHeJIeHHbIM 4ACJOM; IIPH 3TOM uyeM cJjabee HHTCHCHBHOCTD
csera, TeM 6GOJbIIe BhIpaXaiollee ee YHCIIO.

Crnoco6 npuMeHeHHsl TaGJHLBI TAKOB: B KA X 1OM pasxeye Haxo-
OIAT DoOXomsimee AJsT AaHHOrO cJaydasgs ChbeMKH YHC-
N0, 3aTeM BCe MNfATb HalHAeHHBIX YHCEJ CKJIaABBAWOT
W B HmocJedlHeM pasxeJje NOJ CYMMOH 3THX dHHceJ,
HaxonsaT TpebGyeMylo BB IEDPXKKY.

NMpumep. Hazo cHATb WHMPOKyIO CBETJIYIO yJIWlly B aBrycre, B 9 yacoB yTpa;
He6O ¢ GenbIMM OOJaKaMu, He 3aKPLIBAIOIIMMM COJIHLQ; IUIACTMHKA 4YyBCTBHTENLHOCTHIO
B 200° mo Xeprepy u Jpuduiabay; AXsS NONyYeHHUsT PE3KOCTH Mbl HAMEPEHLI TOCTABHTH
anacpparmy 6,3. OThleM COOTBETCTBYIOLIME YMCIA B Ka}AOM U3 NSTH Pa3AeoB Haiuei
TabJULbI

Yucna
Paszen [—umwmpokas csBeTias yauua . 6
> Il—asryct, 9 uacos yTpa S % 2
»> Ill—connue ¢ 6exbiMu OBIaKaAMHM - 0
»> IV—miactunka 4yBCTBHUTENBHOCTBIO B 200° 4
> V—pauapparma63. . .. .. ... ... .. ... 6
Cymma 18

B nocienneM pasnene TaGJIWIE Mbl TPOTHB uyucaa 18 Haxomum wHdpy
1/50 CeKyHIBI; TAKOBAa NOJDKHA OBITh BbUIEPXKKa MpH HAHHOH CBHEMKe.

Ta6nuua npeanasHaueHa s CheMKH B WwdpoTax cpenHeii sactn Coser-
ckoro Coio3a or 51 mo 55° (Mocksa, Munck, bBesoctok, BuasHioc,
Kanunuarpaa, Caparos, Kyii6onues, Maruutoropek, Omck, HosocnGHpCK,
Upkytck, Uura, Huxonaesck-na-Amype).

[laia Gosce ceBepHbIX H GoJiee IOXKHBIX MECTHOCTEH HEOOXOMHMO HesaTh
nompaeky: Ads ceBepa — YB@IHUHBATS BBIAEPXKKY, MU [ora — YMEHbIIATh
ee. JIocTUraeTcsl 3TO BLIIOJHEHHEM CJelylollero yKasaHHsl.

CyMMY, LOJYYEHHYIO OT CJIOJKeHHs YHCEJI, HAHIEeHHBIX B pasnesiax -V,
Hy)XHO YBEJHYHTh HA ONAHY €AHMHHNY A MWHPOT OT 56 no 60°
(Jleuunrpan, Pura, Tannun, Slpocmasmb, [opekuii, Kasamb, CBeplioBscx,
KpacHosipck); YBE@JHUYHTh HA NABe el d HHIB I MHPOT OT 61 no
65° (Apxanmressck, [lerposasoack, Bubopr, SKkyTck).

DTy e CyMMy HY)XHO YME@HbmMUTH Ha ONHY €NHHHULY Iid
mmpor ot 46 mo 50° (Kues, Xapbkos, JIbsos, Uepnosuusl, Kuuunes, Onec-
ca, Pocrtos-na-Tlony, Cranuurpan, Actpaxanb, Xab6aposck, Kypuibckue
OCTPOBa); YME@HbBIIHTH HAa NB@ €I HHHIB A1 UPOT OT 41 no 45°
(Ceeacrtonoas, Kucnosonck, Cyxymu, Barymn, T6uamcm, Baky, TamkesT,
BuanusocTok) :

Jlaxke ec/M HauMHAOWMA ¥ He TPEANoJaraeT HeMeNJIeHHO NenaTbh
CHEMKY, MOXKHO DPEKOMEHI0BAaThb MPEeNBApHTE bHOE H3ydeHHWe TaGJKIb Bb-
nepxek. OHa MoCTpoeHa TakK, YTO CTOsiLlee MPOTHB KaxXno# rpadnl B J060M
pasnene uucao TeM GoJblue, YeM NPOJOKHTENbHee NpU AAHHOM YCJOBHH
JloJikHAa OBITH BBIAEPXKKA.

Paccmorpes ncapoOHO pasnen |, HauMHAIONIMH YBHIUT, YTO PasiuHbe
06BeKTE CbeMKH TpeGyloT caMofl pasiuuHOll BhiLepxkKkH. Tak, npu onHux
¥ Tex ke NPOuUMX ycnoBusix (IOJJEHL B HIOHE, CouHIE Oe3 0GJaKoB, mia-




cruika 500° mo X u I, amadparma 6,3) B 3aBHCHMOCTH OT 00BEKTA CHEM-
KM HYXHO OBblLIO Obl MPUMEHHTH CJef

[MponokHTENBHOCTD
BBIUIEPXXKHW B 3aBHCHMO-
CTU OT oObekra KoOneo-
neTcsl B OOJbIIHX mpene-
Jax, yeM ot Jo6oi apy-

OITPEIEJEHWE BBIIEP/H KU

Ta6anuna 4

CPABHUTEJNBGHAA HOPONOMEHTEILHOCTH BEI-
AEPIEKH NJA PASJIAYHBIX OBLEKTOB CHEMEH

yiouue BbIIEPKKR (Tabauna 4),

rod npuuuHel. Tabau- OB s s Ceiys
ua 4 npuBeneHa TOJIBKO
S5 i 1L Haq"__ O6naka; mopckast zans . = Y5060
::g‘gﬂﬂcﬂlzy;;:b }Le ngl. Boxa, cher, Ges nepexmero miaua . i/m
HbIMH B Heil BbUIepKKa- » - w ¢ TCPCIIMMISEOR a0
MH B HHBIX yCJIOBHSIX. L LR EL S 500
Jlanee, u3s paame- » M JTIOAM Ha (jepery. 1/3.).3
aa 11 (tadmua 3) Bun- IMeii3axx yxaneHHbIiH e T 1/200
HO, KaKHe Mecsgibl HaH- » COCBeTJIblMﬂepeA"MMﬂJIaHOM /100
MeHee 6.1arOPHSI THEI » € TEMHBIM IHEPEAHHUM ITAHOM Y50
st cheMKH. B HekoTo- [Tromaznp, cragnon. . /200
pb]e 'MeCﬂL[bI, B qachl, meu,a HINPOKast U CBeTJas . 1/100
[POTHB KOTOPHIX OTCYT- »  Y3Kas M B TEHH . :/50
CTBYIOT YCJIOBHBIe YHC- 3nanue cserioe . 200
Jla, BOBCE HeJb3s Je- » TeMHO® . . . . . . . . .. /50
JaThb  cbeMOK. Yach Iloptper u rpynma na Bosayxe Ha
yYKa3aHbl N[O MECTHOMY OTKPBITOM MecCTe . . . . . . . . . /100
NOSICHOMY BpEMEeHH. IMopTpeT u rpymmna Ha Bo3Ayxe B TeHH /a5
I/IS pasnega [II Ha- » ”» ”» » ”» nonx ae-
YHHAIOUIHH YBHIWT, YTO pesom . It L e R /10
conmHue mpH Ge3zobsay- Iloptper u rpynma B komHaTe B
HOM Hebe mHaer MeHb- 1 MeTpe OT OKHa. 4 1/5
ié€ KOJIHYECTBO CBETA, To ke B 2 MeTpax OT OKHA. L/
9eM COJHIEe MOpH CBeT- o un e o 5 0 1
JblX o6aakax. OO6wbsc- Penpoaykuus y okHa. . 1,
HAETCH STO TeM, gro Ge- BHYTpeHHOCTb 3ZaHHA CBeTias 4
Jble ofaaka OTpaxaioT . ,  TemHas . . . 30
4acTb COJIHEYHBIX Jydef

Ha 3emJtio.

Pasnen IV nokaswmieaer saBucamocTs BBIIEPKKH OT YYBCTBHTEJHHOCTH
naacTHHOK. Ecim dorosmoburens He Hafiner B pasnesie NHQPbL YyBCTBHTEJIL-
HOCTH KyIJeHHOH HM (oTomneHk: (manpumep, 450°), TO OH mOM:KeH B3ATH
Gamkaiiinee gyucao (2 B rpage aas 400°); a6conOTHAN TOYHOCT B STOM
C/y1ae MpaKTHYECKOTO 3HAYEHHs He uMeeT. Ecanm (oTomobuTens kenaer
ONPENeNUTL BbIAEPKKY AJsi maAacTMHOK B 1200° X u ]I, KoTOpas B rpade
OTCYTCTBYET, TO €My caedyeT, Halias BbAepxkKy mias 600° X u I, B3aTB
€¢ TO/OBHHY, TaK Kak BblIepKKa OGPaTHO MPONOPUMOHAJBHA dyBCTBHTEIH-
HOCTH: BLIIEPXKKA YMEHbINAETC BO CTOJBKO Pa3, BO CKOJNBLKO pa3 yBeJIHYH-
BAaeTCA YYBCTBHTENBHOCTb MNJAaCTUHKH.

Pasnen V noartsepxnaer MpaBuJIO, YTO 4eM GoJibllle oTBepcTHe AHadpar-
Mbl, TeM GoJibllle CBeTa MOMalaeT Ha MUIACTHHKY H TE€M MEHbIIas HYKHa

BbLIEPAKKA, B 5TOM pasfene GOMBIUAM OTBEPCTHAM AHApparM COOTBETCTBY-
IOT MEeHbUIHE OTHOCHTEJbHbIe YHCJA.

Iz Goaee ynoGHO# paboThl mpHBeXeHHYIO Tab/IHIly BHIAEPKEK MOXKHO
COKPATHTL COOTBETCTBEHHO NaHHLIM HMCIOLLErocs anmapara. Hanpuwmep,
MOKHO 3a4epKHYTb BCe 4uCJa WIKaJbl AHA(ParM, KOTOphie OTCYTCTBYIOT Ha
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NaHHOM amnmapaTe, BLIYEPKHYTh B [OCJEIHEM pa3lene Te CKOpocTn (HampH-
Mep, yg, CEKYHIBL, '/, CEKYH/bl), KOTOPbIX 3aTBOp amnnapara He LOMyCKaeT.

Ecau nopu fncabsoBanuM TtadaMued MOJY4YHTCA CyMMa, KOTOPOH HET B
mocJeiHeM paslese, TO HYXXHQO B3iThb CJeldyiollee Mo TMOPAAKY Gosbilee
uucao. Hanpumep, npu monyuenHo#t cymme 19 uyxno B3ATb BBIAEPNKKY
B 1/, CeKyH[bl, TaK Kak OHa COOTBETCTBYeT CJieAylolleMy HMerolemMycs
B nocJgenHeidl rpade gucay 20. Jlaa KoMMeHCalW¥ MOXKHO IMOCTaBHUTb- HE-
CKOJIbKO MEHBIIYI0, MPOMEKYTOuHYyi0 Auadparmy: ecan uecao 19 nosyyexo
naa auacdparMbl 9, a Mbl B3suin. BblAepxKy agas uucaa 20, TO pbryar Ina-
(bparMbl MOXHO HOCTaBUTb nocepeluHe Mexay uundpamu 9 n 12. Ho 310 HE
o6s3aTesbHO.

[lpn mosyueHHH BBINEPIKKH, MeHblIeH NOMyCKaemMo# 3aTBOPOM ammnapa-
Ta, WAH CyMMbl, MeHbuIell camoii mauofi cymmbl B pasnene «Beuiepxka»,
cJenyeT NOBECTH CyMMY W CKOPOCTb 10 MPakTHYECKH MPUEMJEMOTO pasMmepa
nyTeM yMeHbLIeHus1 NHaparMbl B COOTBETCTBYIOLLEro MepepacueTa CYMMBI
H CKODOCTH.

Hanpumep, npu onpenesieHHH BbIIEPKKH I CHEMKH CIHEHKH Ha TJsXKe
B HIOJIbCKUH MoJaeHb, npu O6e3objayHoM uebe, HAa MJAaCTHHKE B 400° X u 1
P4 MOJIHOM OTBepcTHH o6bekTuBa | : 3,5 moayuaem cymmy 9, nom Heill yKa-
3aHa B Tabjuie CKOpPOCTb B 1,4, CeKyHAbL. Mexxny Tem saTBop amnmnapaTa
«TypucT» mgonyckaeT camMyl0 KOPOTKYIO BblAEPKKY JHMIb B 1/, CEKYHIBL
M3 nocaennedi rpadsl BHAHO, YTO 3Ta BbIAEPKKA COOTBETCTBYeT cymme 16.
o sToii cymmbl HexBaTaeT 7. [lpu pacuere yuuThbiBasach auacdparma 3,5
(uacsio 3). mo3TOMY cJeAyeT MOCTaBUTb TaKylo Auadparmy, KoTopas COOT-
BeTcTBOBasa Obl B TabJuue gucay, Ha 7 Gosbwemy. B pasnene V mmeercs
takas anadpparma—I12,5, coorBercrBytomas yucay 10. [Mpumenus anagpparmy
12,5, moayyum cymmy 16 (9 +7 = 16), T. e. BbiABUTCA BO3MOKHOCTb Cl€-
JaTh CbEMKY C NpHeMJeMOil I 3TOro amnnapara CKOPOCTbIo B /1m0 CEK.

Ecan B oTnesnbHbIx ciyyasx oToJrobuTesnb KosaebJeTcs, Kakylo HMEHHO
undpy B3ATh, TO cjaenyeT OpaTe Osnxafimyo 60Jbmylo Oudppy, Aomyckas,
TakuM 06pa3oM, MOrpelliHOCTb B CTOPOHY 6oJiee MPOLOJIKHTEJNbHOH BblAEpIK-
KH: Jyullle HEMHOrO VIJHHHTH BbIIEPXKKY, Nyulle Oepepep}karthb,
9eM HeNoMepxaTh TaK Kak Nepelepika Jierdie HCOPABNALTCs
B NaJibHe#lIeM MpH MpOsIBJEHHH.

[Mpu Bcex pacueTax BbIAEPKKH, BbIpaxKaeMOH B NOJAX CEKyHIH], T. €.
Ipo6siMH, CJeLyeT MOMHHTb, 9TO YIABOEHHas BbiIepxKa B 1/5, CEKYHIbI
paBHa 1/,; CeKyHABl, a He 1/, CeKyHIbl. Y MEHbIIHTL BABOE /5, CEKYHAbl—
3TO 3HAYMUT B35Tb /4y CEKYHIBl, a He !/,; CEeKYyHIbL

Hauunamomuii MOXKET OCTaHOBUTbCHl Meped BONPOCOM: KaK OTCUHTHI-
BaTh CEKYHIbl MPH IJWTe/bHOI BblaepxKke? Yachl ecTh He y BceX, W BaxKHee
ma6JIonaTh He 3a wacamuy, a 3a npeaMeToM cbeMkd. [lpn oueHb NJHTE/LHON
BbilepKKe (MHHYTBI), KOHEYHO, Jlyulle BCEro BOCMOJb30BATHCA HYacaMH,
3alIOMHMB (MJIH 3aMKcaB, €CJid BblIEpXKKa BecbMa [AJUTesNbHAs) Havajo BbI-
nepxkn. Ho sro penkuii cayuad. Bosbmeid gacTbio AnuTesbHAN BblLIEPHKKA
OrpaHHYHBaeTCs" HECKOJbKHMH CEKYHIaMH.

[MosroMy Kaxablii (oTONOOUTENb [NOJKEH Hay4HTbCS OTCYHTHIBATH MPO
ceba cekynanl. Jlia pPaBHOMEPHOCTU cleTa OTCYUTHIBATH HYKHO, HAYHHANA
¢ 21: «aBaamaTb OIHH», <«IBallaTh ABa», <«JABaalaTh Tpu» © T. n. He
TPYAHO MNPUYunThb ceOsi MPOH3HOCUTH 3TH 4HCJa Tak, qTOOBl KaKIOBI  CYET
yKaanabiBasics B OAHY cekyHAy HauunaioT cunTaTh OLHOBPEMEHHO € HaXa-
THeM CMYyCKOBOro TpocHka. [lJs BblAepKKH B 5 CEKYHA MPHLETCs CYHTATh
10 25 BKJIOUHTEJBbHO, N5 BblAEpXKKH B 12 cekynn — no 32 4 T. I

[MonesHo, naxe Koraa ¢oTonioburesb B He coOUpaeTca CHHMaTbh B pas-
HOOOpa3HbIX CJlyuasxX, CIePBa MbICJEHHO OMNpeleasiTh BLIACPHKKY, a 3d4TEM
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npoBepsATh ee Mo Tabuuue. Bee vamre n waule onpenesieHue BHIIEPKKH (HOTO-
JgiobuTteseM OyaeT coBnajaaTh ¢ TaGJHYHBIM, H BCKOPE OH CMOKeT 06XOIHTh-
ca yxxe 623 momouin TaG.HIIBL

Boixons Ha cbemKy, HYXKHO 3apaHee, IoMa, MOCMOTPETb MO TaGJHIE,
KaKas MOXKET MOHAA0OMTbCs BblAEpPKKA JMAJS IPEeACTOSLMX ChEeMOK.

i 4

MOMEHTAJBHAS (HLEMEKA

Yxasannbie B TaGiuue 3 06bEKTHl ChEMKH NPHHATH B pacueT 6e3 yuera
ABWXEHHSA, [pPOHCXOoAsiLlero B MoJe 3peHua (T. e. 6e3 uaywux Jwoosei, 6es
Npoe3xarlluX Mepel annapartoM aBTomMobuiei, 6e3 Gerymux >KHBOTHBIX, §e3
Kayalouluxcss OT CHJLHOroO BeTpa AepeBbeB). Ho mpeamosioxkum, Hampumep,
YTO Ha MepenHeM MJaHe [MHPOKOH YJHLbI, OJA KOTOPOH MBI TOJLKO YTO
ONpefeJquaH BbIAEPXKKY, B MOMEHT C'beMKH OBbICTPO MPOEe3KaeT aBTOMOOUJIb.
[lpuMeHHB BBILEPKKY, B /5, CEKYHIbl, KAK 3TO BBIYHCJEHO Mo Ta6Juile, Mbl
NoNyuHJiH Obl CHUMOK C HeVIauHblM, CMA3aHHbIM aBTOMCGUIEM. -

Jleno B TOM, YTO B TeueHHe /50 CEKVHIABI, KCraa Obll GBI OTKPBHIT 32TROD,
aBTOMOOHIbL TMpoexan Obl HA W3BECTHOE paCCTOSIHHE BIEpen W €erc H30-
OpakeHue TakxKe «mpoexanoy Obl (Ha COOTBETCTBEHHO YMeHBUIEHHOE Dac-
cTosiHHe) mo nuactuHke, Takum o6pa3oM Kaxkaas YacTh aBTOMOOHJIA
IJeiicTBOBaJla OBl He TOJBKO Ha Ty YacTh MNJACTHHKH, KOTOpasi eii COOTBET-
CTByeT IO pasMepaM, a Ha OGOJb-
LIyI0 [0 HanpabJeHHuIo IBHIKEHHS
aBTOMOOHJIS, H BMECTO pe3Ko ouep- Npedsem coemmu 2 ==H
YeHHOH MALUIKHBI MBI MOJYYHJH GBI dsumernca
Ha CHHMKE€ CMa3daHHYIO ONO0Cy. MOMEHMANbHAA CBEMKA |

dTa CMa3aHHOCTb NBHIKYUIHXCs
TIpeAMETOB 3aMeTHA HA CHHMKE Tem
Oonbime, uyeM OHH ObICTpee IBH-
XKYTCsl, YeM OHH OJIMXKe K anmapa-
TY 4 4eM [PONOJIKHUTENbHEe BbI-
nepxka. B To xxe BpeMs okpykario-
LUl HEeMOABHKHBIH RHA MOJTYUHTCS
HOPMAJIBHO PE3KHM.

[TosTomy, ecsu B mose 3penus
ammapara odajdH  mBHXKYymHecs Puc. 23. B Teuenme !/, cexynapr naymmii

HpeILMeTbI, TO L9 CHeMKH Hy}KHO YeJIOBEK MEePEeABUHETCS U3 MOoJoKeHust I B

“ig X noaxoxcenue 2. Ilostomy Henbsst, Hampy-
Hﬂg, CHAUMas no npuBeIeHHOH Mep, B3ATb BBIAEPIKKY B !/, CeKyHbI, Tax
Tabmune 3, BBIXKAATH MOMEHT, KO- fgaxk NPy Hell Ha IUIACTUHKE MOy YN TCH

rna 3THX NPEeNMETOB He OyIeT, WJIH CMa3aHHOe  M300pajkeHWe;  BbIAEPIKKA
JKe HPHMGHHTB OUeHb KOD‘O'TKyIO AomkHa OBITH 3HAYUTEJHLHO KOpoYe
BbUIEDIKKY. Bwimepxkka  mosmxza

ObITb HACTOJMBKO KOPOTKOI, '4TOOBI HM306pakeHue JBHXKYIIErocsi IpenMeTa
HE yCHeJo MPOABHHYTbCA NO IVIACTHHKE HA CKOJBKC-HHOYAb 3aMETHOE pac-
CTOSIHHE.

Hem GwiCcTpee ABHXKETCH TIPe/IMET H 4eM OH GiHKe K amnmaparty, TeM
KOpoYe NosKHa ObITh BbiepxkKa. Huxe Mbl mpuBonum Tabaumy 5, OpHEH-
THPOBOYHO MOKA3bIBAIOWLYIO MPENENbl BBIAEPIKEK s CheMKH ABHIKYIIHXCH
[PEMETOR, NMPH KOTOPLIX IOCJiIEAHHE IOSy4al0TCsl AOCTATOUHO PE3KHMH.

Heo6xonumo, onnako, OTOBOPHUTBHCS, YTO IEHHOCTbH HNOMOOHOH TabGJIHIIBI
BECbMa OTHOCHTE/IbHA: B HeH He yYHTBIBAeTCs, HamnpuMmep, uTO NAPOXOI
MOZKET NBHraTbCsl C PA3JIHUHOH CKOPOCTBIO, MOYKET HAXONWTbCA HA OYEHb
JanexoM MM GJIM3KOM PAacCTOSHHH OT (hoTorpada; He MPUHATO BO BHHMA-

-



J

44 YPOK TPETUN
Ta6auna 5

HAWBOJBITAA TONYCTHMASA BEJINYHHA BBIIEPEKHA
IPUd CHBEMKAX JBHEYUHXCA ODPEIMETOB

i
|
|

IIpeameT cheMKH Jlonn cekyHAbI
VauuHbIE CUEHBI B OTAANEHMH . . . . . . . . . . . . . .. a5
1

5 i i S R B /50

2 55 BOJIM3M NIPU OXKHBJIEHHOM ABWKEHUU . . . . Y100
TpyzoBele NMpPOLECCHI, MEUIEHHO MpOTeKalmue . . . . . . . /a5—"/50

- - 6bICTPO mpoTEKAroOWMe . . . . . . . . . /50— /100
Cnokofino urpalomme ZeTd . . . . . . . . . . . . . ... o5
AABOTHEIC BEIOKOE: iita! s S0 I S o510« %0 B0 /a5
O>MBIEHHO ABHUTAIOIMECS] TPYMOBI . . . . . . . . . . . .. */100
BENOCATERACT wrs! [ il o) 1653 55 e e AT A R et g /200
[poesxaromyie Mo ysmue Tpamsam u aBTo . . . . . . . . . [ 300—"/300
IIaPOROMGI b 08, (1 L S iy 08 ST ptics o il s 1 1) */100 =
nOCSA.......................... 1/200
CnopTuBHble CLEMKM Ha GOJBINOM PaccTOSTHUM . . . . . . . | *  1/30—"a00

- e ,, OJN3KOM paccTOstHMM . . . . . . . . /500—"/1000

HHE HanpaBJ/leHHe NBHXKEHHS [0 OTHOIIeHHIO K ammnapary, a BCe 3TO Cyle-
CTBERHO BJMSET HA NOMYCTUMYIO BLIAEPKKY NPH CHEMKE ABHKYIIHXCA (pPen-
MeToB. Bo 2-ii wacta kmuru (ypok 10) ©6 sTom roeopuics nompobHee; Ha
MepBbIX Ke MOpax HauHHAKlleMy MPUXOAHTCS AOBOJBLCTBOBATHCS  YNPOUIEH-
HOW Tabsiumell, 3aMOMHHMB, 9TO OHAa MOXKET CJYXMTb TOJbKO [AJs camoil
rpyGoli OpHeHTHPOBKH.

Urak, npa cheMKe NBHKYIIAXCS NPENMETOB HAYHHAIONIMA  JTOJIKEH
YUNTLIBATE [UJISl ONpENENEeHHs BLIAePXKKH HaHHble TaGaHIb 5, B H3BECTHOR
Mepe cooGpa3oBaHHbIE € ABHXKEHHEM OpeAMeTOB CheMKH. OnHako 3Tta TaG-
JIHUA HH B KAaKOW CTeMeEM He 3aMeHAeT NpHBCAeHHOH Ha cTp. 39 Tabqmubl
BhlIEpIKeK.

Ilns cpeMKH NBHXKYIIMXCS MPEAMETOB HeoGXOMUMYIO BBIIEPIKKY HAXO-
asT B Tabuune 5, a ne B Tabuuie 3, HO 3aTO MOCJENHAST MOMOKET BhIGPATE
nuadparMy, COOTBeTCTBYIOULYIO HaliIeHHOH BblAepKKe (CM. B caenyiouem
ypoke «BuiGop nnadparmbls»), B, KpOMe TOro, yKa)eT, BO3MOXKHA Jin BOOGILE
CbeMKa JBHXKYLIErocs NpeaMeTa Npn NaHHBIX YCJOBHAX OCBELI(EHHS.

Ecumn satsop annapara ne umeer Gosbmmx CKopocTeil, TO cllelyeT co-
BCEM OTKa3aTbCsl OT CBEMKH GBICTPGIO ABHXKEHHS Ha HEGONBLIIOM PacCTOSHUH.
Tak xe mpuxomWtcs NOCTynaTh, €CJAH OCBEIICHHE He GnaronpusTHO A4S
CBEMOK € O4€Hb KOPOTKHMU MOMEHTaJbHBLIMU BbIACP:KKAMH.
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YPOREK 4

NPATOTOBJEHUA K CHBEMRE

TEMHAA KOMHATA

3apsanka KacceT ¢oTorpapHuecKMMH MJACTHHKAMH, BBIHUMaHWe TJacTH-
HOX nocJjie CbeMKH u MPOsiB/IeHHe HMX NOJIKHbl NPOHUCXOAHTb B MOMELICHHH,
Kyla COBEpIIEHHO He MpOHHKaeT cBeT. ['ne Obl HH 3aHAMATbCsA YKa3aHHBIMH
onepauusaMH — B JKHJIOH KOMHaTe, B BaHHOH, B dyJlaHe, — O CBETOHENpO-
HHIIAEMOCTH TOMELIeHHs Heo6XO0AMMO [03aGOTUTbCA: MaJeHmui sy «6eJio-
ro» CBeTa, MOMaBUIHA Ha MJACTHHKY, HCIOPTHT BCE IEJO.

Bo BpeMsi X0JI0Z0B Heo6X0MAMO pafioTaTb B TeNJOM MOMELIEHHH, Tax
KaK HHM3Kasi TeMnepaTtypa 3aTpydHseT H KpaHHe 3aMeliseT MNposABJeHHEe
B (pUKCHPOBaHHe.

OueHb M[OJIE3HO HMeTh HeNolaJieKy IPOTOUHYIO BOALY (BOLONPOBOL).

Bo Bpems paGoThl TeMHash KOMHAaTa MOXET OCBellaTbCsi TOJIBKO K p a C-
HBEIM CBEeTOM, K KOTOPOMY HEKOTOpble (oTorpauuyeckue I[JaCTHHKH
noutH He uyBcTBHTENbHBI L. Jlajseko He Ka)kloe KpacHOe CTEKJO TOAWTCS
oJa 3ToH mesn. TpeGyeTcsi CTeKJio, MPOMycCKaollee TOJbKO Te JIYyYH,-KOTO-
pble He neficTBYIOT Ha niacTuHKy. KpacHble snexTpuyeckHe Jiamrouky, yno-
Tpebasiemble AN WJUIIOMHHALWH, HE MPUroAHbl AJsi (oTONaGopaTOpHH.

BrnosiHe ymoBieTBOPUTENbHBI Mpojaloninecs B (oTorpaduyeckHx Mara-
3WHAX KpaCHble CBeTO(GHABTPB nAJAsl JadopaTOpHBX ¢ OHa-
pe#, mpencTaBasiomne co6GO JIUCTbI CHElMaJbHO OKpalleHHOW OymarH,
3a)kaThle MeXIy JByMsl CTEKJIaMH W NpONycCKaloliue ToJbKo 6e3onacHble
A9 MJACTHHOK KPacHble JIYUH.

HekoTopble HeonbiTHbIe (OTOMIOOHTENH TOJb3YIOTCSl OOBIKHOBEHHOH
JIaMIIOYKOH, 3aKPBITOH JIHCTOM TPOCTOW KpacHOW OyMaru WJH KyCKOM Kpac-
HOH MaTepuH, a NOTOM HEAOYMEBAaIOT, OTUEro BCE WX HEraTHBB MOJYy4arTCs
CepbIMH, MOKPBITHIMH CIJIOMIHOW ByaJsiblo (cepbiM HaJsietoMm). Bo usbexanue
NOOOOHEIX OIMHGOK cJenyeT MPEMeHsITb JJabopaTOpPHBIH KpacHbH  (OHAapBb,
TIpeBapUTENbHO MPOBEPUB, NEHCTBUTEJHLHO JIH €ro CBeTO(GHJIbTP MPONYCKaeT
TONLKO HEa K THHH 9 HBI I (He OeficTEVIOUWHHA Ha NNACTHHKH) KPACHBIH CBET
H 347ep>KUBAET BCE T€ VUM, KOTOPble MOI'YT BCNOPTHTH MJACTHHKY.

Iasi npo6Gbl MOJIOBHHY TMJA4CTUHKH 3aKpbIBAlOT 4epHOW Oymaroi HJH
KYCKOM KapTOHA, BHICTABJISIIOT MMHYThl Ha TPH Ha CBeT KpacHOro ¢oHaps Ha

1 3xech, Kak M BOOOLIE B MEPBOii 4acTH 3TO# KHHMIM, MBI MMeeM B BHAY ob6pamie-
HNE C OPTOXpPOMAaTHYECKUMHU poronractuikamu. HexoTopeie copra mnaacTHHOK
(<M30XpoM>» M <«maHXpom») M mIeHoK (<u3omanxpom» u CUC) Henb3st OTKpwIBATL M 06pa-
‘GaThIBaTh Jaxke NMpH KpacHOM cBere. HauwHalouemy He ciiefyeT NOJL30BATHCA UMH; BO
BTOPOi#i K€ 4aCTM KHUTH MBI ONuIIeM O6pabOTKy BCeX COPTOB IJIACTMHOK M IUIEHOK.
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paccTOSTHHM MOJIYMETpPa OT Bero, a 3aTeM NpPOSIBNSIOT MOAAJLIIE OT (poHAa-
psi, OPHKPLIE BaHHOYKY KYyCKOM KapToHa. Ecsim mocsne nposiBsienus o6Ge moJio-
BUHKH IJIACTHHKH (3aKPbITasi M OCBellaBIIAasCA KPAaCHBIM CBETOM) OMHHAKOBO
CRETJIBl, 3HA4dT, (poHapp xopowl. Ecsau e onna mosoeiiHa TemHee ApYroi,
TO CBeT (poHapa BpeleH MJsl IJIACTHHKH: €ro HYXKHO 00e30MacHTb CJIOSM
KpacHol OyMaru H CHOBa NMPOHU3BECTH MPoOy.

B c¢onape HcTOuHHKOM CBeTa MOXKET CJAyXkHTb CBeya, KepOCHHOBAS
JlaMla H 3JIeKTPHuecKasl JiaMIoyKa.

Kpowme kpacroro, B 1aGopaTopun HOMKHG GLITh YCTPOGHO TaKikKe OpaH-
JK€BOe H OObIKHOBEHHOEe Gejloe OCBEIeHHE.

SAPAIKA KAOCET

. CBeTouyBCTBHTEJIbHEIE IJIACTHHKH BKJAalbiBAIOTCS B 0COOLIE CBETOHe-
NDOHUIaeMble€ MJIOCKHE MeTaJlIHuecKHe (YT/APbl C BBUIBHCa€MOH KPBILIKO,
Ha3biBaeMble KacceTaMH. [lo Mepe HaTMOGHOCTH KaKaas H3 3THX KAacCeT
BBOIHTCA B NpelHa3HaYeHHBIH /s Hee Ma3 B 3aJlHeH CTEeHKe KaMepbl, pac-
CYHTAHHOH, TaKuM 06pa3oM, 4TOOB JIACTHHKA 3aHs/Ja TOYHO TO MecCTo,
KOTOpOe 3aHHMaJi0 MaTOBOE CTEeKJO.

ITpnoGpera ammapat, cjefyeT cHadasa Ha CBeTy NMPHYYATbCH K npa-
BHJbHOH 3apsiiKe KacCeT.

[lepen 3apsinkoii HyXKHO yGemuThbCs, HefCTBHTEJBHO JiH Gejblii CBeT HE
LDOHHKAeT CHApPY>KH B TeMHoe mnoMelleHHe. JIJsi 3TOro racsit CBeT U BBbIXKH-
JaloT NBe-TPH MHHYTHI, [IOKa rJia3 NPHUBLIKHET K TeMHoTe. Ecym Hurie He
3aMETHO MPOHHKAIOLIEro CBeTa, MOXKHO HPHCTYIHTH K pabore.

Kopo6ka ¢ nnacTuHKamMu u KacceTbl NOJKHBEI GBITh 3apaHee [IPUTOTOB-
JIeHBl H HaXONHUThbCsA MOA PYKOH. PaGoTy cJsenyeT BeCTH 1O BO3MOIKHOCTH
IaJjibille 0T KpacHoro (oHapsi.

Kopo6ka Bmeniaer 12 niacTRHOK, OHH 3aBEpHVTH B napaHHIPOBAHHYIO H
UepHyl0 OyMary, mpuueM KaXKJAble ABe IITYKH OOpalleHbl YyBCTBHTEJbHBIM
Clroe€M OIlHa K JpPYroi.

Bepyr ocTopoxio 3a pe6pa OOHY NJIAaCTHHKY H, HaXKaB MPYKHHKY Kac-
CETBI, BKJIANBIBAIOT MJACTHHKY B Kaccery. JloTparuBaThCs L0 4yBCTBHTEJb-
HOro CJIosl MaJibIAMH HEJb3sl, TAK KaK 3TO MPUBONHT K MATHAM Ha CHHUMKeE.

[MnacTHHKA NOJIKHA JiexXaTh B KacCeTe 0653aTeJNbHO SMYJbCHO H-
HO# (CBeTOUYBCTBHTEJIBHON) CTOPOHOH K KDBIIIKE KacCeThl. DTY CTOPOHY
MOXKHO Y3HaThb HA OIUYMb WJIH HA OTCBET KpacHOro ()OHADsA: OHAa —— MAaTOBad,
B TO BpEMsl KaK CTeK/IsiHHAas CTOpOHa—TasHUeRas. [lnacTHHKY MOXKHO Tpo-
raTb TOJIBKO 3a YTOJKH.

IToce TOro, Kak mnJacTHHKA BJIOXKEHA B KacCeTy, KpbIIKa KaCCeTbl
3anBuraercs. Ecqm mnacTHHKa BJOXKeHa NpaBUJBHO, KPBIIIKA 3aKphIBaeTcs
CBOGONHO, HE Iapamas MJacTHHKH. Tak e MOCTYMaloT C OCTaJbHBIMH KAac-
ceTaMH,

OcraBumecss MIACTHHKH aKKypaTHO 3aBePTHIBAIOT B 4epHylo Gymary
H KJanZyT o6paTHO B KOPOGKY, CHOBa YYBCTBHTEJbHBIM CJIOEM OIHA K py-
roif. Ecim ocrasoch HeueTHoe KONWYECTBO MJACTHHOK, TO TOCJHETHION H3
HAX KJIaAyT 4yBCTBHTE/NbHbIM CJOEM K CTEKJY NPEIbIAYIIElH; OT COMPHKOCHO=
BEHHS C YMAaKOBOYHOH OyMaroi  miacTHHKA MOXKET [ONOPTHThCS.

Korna sapskennble KacceThl H KOpoGKa C OCTaBUIMMHCS MJaCTHHKAMI
3aKpBITEl, MOXKHO 3axkeub Oesblfi cBeT. 3apsiika OKOHUEHA.

XoTs1 KacceTbl H MPEIOXPAHSIOT MJIACTHHKH OT BHELIREro CEETa, Bee JKe
U3 1IPEIOCTOPOKHOCTH, MPH NEPEHOCKE Y {beMKe, 3apsiKEeHHhIe KacCeThl
W KOPOGKY C MJaCTHHKaMH CjiellyeT o6eperatb OT NPAMOLO COJHEYHOTO CBe-
Ta, 3aBepThiBas HX B TEeMHYIO MATEpHIO.
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TlepeuncuM MOCNENOBAaTENbHO OTAEJbHBIE NPHEMBI NPH 3apslIKe KacceT
MJaCTUHKAMU:

1) Hano yGennThCS B TOM, 94TO HHKAKOH MOCTOPOHHHHA CBEeT HE NPOHHKA-
€T B TEeMHYIO KOMHATY;

2) KacceThl W MNNACTHHKH PAcClOJIOXKHTb MOJ PYKOH;

3) 3axeub KpacHbIi (hoHAPD;

4) noracutb Gesyio Jiaminy;

5) OTXpbITh KOPOOKY € TMJ/aCTHHKAMH;

6) BBLIHYTH OLHY MJAaCTHHKY;

7) BJOXKHTH MJACTHHKY B KacCeTy 3MYJbCHOHHON CTOPOHON BBEpPX, K
KPBILIKE KacceThl;

8) 3aKkpbITh 3apsXKEHHYIO KaCCeTy W OTJOXUTE €e B CTOPOHY;

9) 3apsauTb TakuM 00pa3oM OCTaJibHble KacCeThl;

10) akxkypaTHO 3aBepHYB, CIPATaTb OCTABLIMECS MJACTHHKH B KOPOOKY.

3apsiaka KaMep MaKeTOM I[UIOCKOH mieHkH ((hHAbMOAK) M KaTylSuHOM

IJIEHKO NPOM3BOJHUTCSI NpH GEeJIoOM CBeTe.

BBIGOP THA®PATMEI

BRuMaTesbHBIE uUMTATENH [IPE  PACCMOTPEHHH TIPHMEpa OlpeldeJeHHs
HYXHOH IJI1 CHEeMKH BbIIEPXKKH, MPHBEIEHHOTO B MpeldblAylleM VpOKe,
BEepPOATHO, 3allaBanu ceGe BOMpOC: MOUeMy MJsi ChEMKH B3gTa Auadparmva
aMeHHo 6,3, a He KaKas-nu6o apyrada? MoxkHO JH ObUIO B3ATb  OAPYTYIO
anaparmy? Bemnb ecsu Gbl Ipd B3AITHIX HAaMH MAaHHBIX NPHMEHHThH AHadpar-
My 4.5, To, cornacHo TabJulle, BblAEpPKKa HOJXKHA Obliia Obl IJIHTHCA YiKEe HE
/50 CEKYHIBI, a TOJLKQO /100 CEKYHIbI, B 2 pasa MeHblle, a Tpu auapparme 36
norpe6oBajiack Obl yKe BbIIEp)KKAa B LEJNyi0 CeKyHLy. UYem 3Ke HMEHHO
HY>KHO PYKOBOICTBOBATLCS MPH BbIGOpe TOH WM HHON NHa(pparMbl?

Bei6upasi muadparmy, ciezyeT TpeXAE BCEro MOMHHTb, 4TO OT pas-
Mepa ee OTBEPCTHsI 3aBHCHT BhIEPIKKa.

[Ipn GosblmoM oTBepcTHM NHadparMbl H3cOpayKeHHe Ha IJaCTHHKE
nosyvyaercsi GoJsiee SIPKHM, MOATOMY TMpPH CheMKe TpeOyeTcss MeHbIasg BhI-
nepxkka. [Ipn muadparmMe ¢ MajleHbKHM OTBepCTHEM H300paxKeHHe IIOJIY-
gaeTcsi TEMHBIM, MO3TOMY Tpebyercs GoJsiee HJHTe/bHAasi BhIIEPKKA.

OnHaKo rJaBHBIH CMBIC] TIPUMeHeHHs1 nHadparMbl 3aKJ/JO9aeTcsl OTHIOIb
He B YAMUHEHWH BbiAepKH. [Ipn BbiGope To# mnu wHol auacdparmbl (oTo-
rpacdy OPUXOLAMTCS CUHTATBCA C OJHHUM BaXKHLIM OGCTOATE/NHCTBOM.

Mul yKe 3HaeM, 4TO Tako€é HaBOODKa Ha OECKOHEUYHOCTH.
IIpn Tako# HaBOOKe BCe TPEIMEThl, HAaXONSNIHECs JaJjee ONpeNesIeHHOTO
I Ka)kIoro O0BeKTHBA PAaCCTOSIHHS, BBIXONSAT ONMHAKOBO pe3kumu. Ecou
J)Ke MpeaMeT CbeMKH pacmosnoxken BOJHM3W OT ammapara, TO g moaydedust
pe3xoro u3o6paxkeHns HeoOXOAMMO MeX ammapaTta pacTIHYyTbh HECKOJBLKO
6onblre, yeM MPH HaBOAKe Ha 6GeCKOHeUHOCTb. B 3aToM cayuae Goaee oTha-
JIEHHBIE MPEIMEeThl MOJiyuaroTcsl Hepe3KHMH. To JKe camoe MPOH30HAeT H C
6onee Guu3kpMu npenmeramu (puc. 24).

Tak Kak 9acTO MPUXOJHUTCS CHUMAaTh ONHOBPEMEHHO TMpeAMEeTh H CG-
BceM 6JIH3KHE, W HeCKONbKO OTHAaNeHHBIe, U COBCAM NalleKHe, TO IJisl noJiyye-
HHS pe3Koro u3o06paxkeHus - BCEeX TPEIMETOB HEeoO6XOANMO TMOCTaBUTh
MaJleHbKYI0 nHaparmy, Kotopas nmactT GoJabwylo TJOYyOGHHY Ppe3KO
n306paxaeMOro mnpocTpaHcTBa (pPe3KoCTh Pas3jIHYHO YyHaJeH-
HbIX OT annapara mpeameroB). [Ipu 60MABIIOM JKe OTBEPCTHH Pe3KOH BBIFIET
TOJIKO Ta MeTallb, Ha KOTOPYIO anmapaT HaBeleH, a OCTaJibHhie [peaMe-
THl MOJIy4aTCsl PAacIIbIBYaTBIMH. TakuM o6pa3omM MBI YCTAHOBWJIH, YTO Ma-
JeHEKHe OoTBepcTHsi auadparM maioT GoJbliyio TVIyOHHY pPE3KOCTH.
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Puc. 24. Jlop pacbHBLIMM CTONGaMH, CXeMaTH4eCKU Opa)keHHast B JIEBOM
CTH PUCYH pH CheMKe C II M OTBEpPCT 00 beKTHBA TOJY4H
cnp P aKe Ha 3 pacH cTton6 OH BBIMAET pe 6K
U yAan JIOBI — HEPE3KUMH
YUem MeHbIIe OTBepCTHE naadpparm
me ray6mHa pe3ko H3o06paxaemoro poc*rpa cr a
(puc. 25).
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PasymeeTtcsi, He BO BCeX CAydasX HYKHO BPHMEHATb CaMyliO MaJIeHbKYIO
nuacgparmy, KoTopas OuYeHb YIJIHHSET B 11 p}K y 11 ¢)p rma B Kax(n M
cJyyae MOJIKHA COOTBETCTBOBATH MOMYCTHMOW BBIIEPKK . Hanpuwmep,

55 yMEHbUIUTb AHA(parMy HACTCJbKO, 4TOObI p C’be e YJIHYHOFO JABU )K
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Husl I0TpeGoBanach BbiLepkKKa B | CeKyHAy, IPpH KOTOPOf CHHMOK MOJIYIHT-
Csl CMa3aHHbIM. :

Y ¢orosobuTresss MOXKeT BO3HMKHYTb BIIOJIHE 3aKOHHBIH BOIPOC: KOrAa
A KakK Hy>KHO IHa(pparMHpoBaTb OOBEKTHB?

B GousbmuHCTBE ciyuaeB OOBEKTHB CJEAYET B TOH HJIH HHOH CTENeHH
nnapparmupoBath. bes sroro (T. e. mpy nNOJHOM OTBEpPCTHH OGBHEKTHBA)
CHHMATh CJeAyeT TOJbKO MOPTPeTHl (TIe upe3MepHasi pe3KoCThb MOXKeT JIHIIb
MOBPEHTb) H MOMEHTaJ/bHble CHUMKH B HeGJaronpHATHEIX CBETOBBIX YCJO-
BHSX, KOrma nuapparMupoBaHue norpeGoBasio 6bl TAKOTO YAJTHHEHHS Bbl-
AepKKH, KOTOpPOe BbI3BAJO Obl CMa3aHHOCTh CHHMKA. [Ipw cbeMke Heno-
ABHXKHBIX M[PEIMETOB MpHMEHeHHe auadparMbel COBEpLICHHO HeOGXOMHMO.

Ilpumenenne nmacparm oGbsCHsieTCsl TpeOOBaHMEM TOH HJIA HHOH CTe-
neHd rIyOuHBI pe3Ko u306paxkaeMoro MpPOCTPAHCTBA: HPH BCeX CBhe M-

bnumnuid npedmem Aanekud npeomem

L_ 73 _T—! '/3——L— Yz _J

Touxa HaB80dK
\ /2 H3800KU

Puc. 26. Jna noaydyeHust rayOGMHBI PE3KOTO HM306pakeHUs] HABOAST Ha
NEePBYI0 TPeTh PACCTOSIHUS MEeXAy NepeJHUM U 3aJHUM ILIaHAMYU

Kax, TpeOyoOmMHUX pPe3KOCTH pasJHUYHO yNaJeHHB X OT
anmaparta ODpeaMeTOB, HeOo6GXOAHMMO CHABbHO AuHadpar-
MHpPOBaTh OOBEKTHB H COOTBETCTBEHHO YIJHHAThH BbilepxkKy. [1pa-
BHJIO 3TO AEHCTBHTEJNBHO H [JIs1 CaMbIX JIyullEX o6LeKTusoB. Bonee Toro,
4eM CBETOCH/JIbHEEe OObEeKTHB HJHM 4eMm OoJblie ero (GOKyCHoe pacCTosHHE,
T€M MeHbllle naBaemass UM rJyOHHA pe3ko H300paxkaeMoro [MpOCTPAHCTEA
H TeM OOJiblle MPHXOAHMTCA ero AuahparMHpCBaTh.

OnHako HEeNOCTATOYHO TOJIBKO MOCTABUTH Ty HJH HHYIO AHadparmy.
CoBepiieHHO OYeBHAHD, YTO HY:KHO €llleé NPOM3BECTH HABOAKY HAa KaKOe-TO
Ompele/IeHHOe PAaCCTOSTHHE.,

Ecnv npu HaBonke Ha pPe3KOCTb MPH MOJHOM OTBEPCTHH OGBEKTHBAa Mb
MOJIyYHJIH H300paXke€HHe TJIaBHOTO NMpeIMeTa Ha MAaTOBOM CTeKJie PEe3KHM H
3aMeTHJIH, YTO M300paKeHHe NPYyroro BaXKHOTO MpeIMeTa pacllJblBaeTcs, TO
Just Toro 4to0bl 06a MpeAMeTa BBILLIK OJUHAKOBO PE3KHMH, HYKHO, KPOME
Aua(parMHAPOBaHKsl, MPOU3BECTH HABOAKY HAa HEKOTOPHIH MJuaH, HaXOISIluii-
Csl MeXAy 3THMH NpeaMeTaMH.

Il 3TOro moJb3yloTCs OLHAM M3 CJEYIOMHUX YeThpeX MpPHUEeMOB.

I. loGuBaloTcsi Ha MaTOBOM CTeKje O6cJee HJH MeHee ONHHAKOBOI
(xoTs1 W HenoJHOM) Pe3KOCTH O06GOHX TIJIABHBIX IpeAMeTOB — GJHXKHEero H
Ja/NbHEro, a 3aTeM NeJlaloT MX PEe3KHMH MyTeM 3HauHuTeJBLHOro auagparMu-
poBaHus. ITO caMblii HECOBEPUIEHHBI MpHEM.

2. Ecau paccTrosiHue oT nepeiHero A0 3alHEro TIJaHa CpaBHHTEJBHO
HEBEJIHKO H JIETKO MOXKeT ObITh H3MEpEeHO (Hanpumep, Cbe€MKa Trpymibl,
4 ®ororpadusa B 25 ypokax

/4
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ChEMKa BHYTPH TOMEIeHHs1), TO HAaBOASIT Pe3KOCTb HAa MEPBYI0 TPeThb pac-
CTOSIHHI MEXKAy [epelHHM H 3alHUM [JaHAaMH, CUYHTas OT OepenHero
nnaxa (puc. 26).

[losichum ckasaunoe npumepoM. JlomycTHM, uTo GuuKaHluuii npenMeT
HaXoouTCa B 2 MeTpax OT anmapaTa, XanbHuii — B 5 meTpax. Paccrosmue
mMexny HumH (5 m — 2 =3 M) nenat Ha 3 (3 m:3=1 u), npubaBagIOT
NOJIyYeHHbIH pe3yJbTaT K pAacCTOSHMIO MepeIHero MmjaHa OT annapara
(2 m+1 m=3 M) m ycraHaBJIMBAIOT WIKaJy HAa 3 MeTpa.. 3atem Anadpar-
MHPYIOT.

3. Ecomm paccrosimme Mmexny mepenHuM muaHoM (GauKafiuuii mpeameT)
H 33aJHUM [JIaHOM BEJHKO, TO YCTAHOBKY amnmnapata Ha pe3KOCTb CJedyeT
NPOH3BOAUTbL HAa PAaCCTOsIHHE, PaBHOE YJABOGHHOMY PACCTOSIHHIO OT ammaparta
40 MnepeiHero mJjaHa. ; :

Hanpumep, Gnuxaiimmii npexmer Haxoautcs B 5 MeTpax or amnpapara,
a sanuui nuan (mom) — B 50 Merpax. Ilus mMoJyueHHs1 pPe3KOCTH OBGOHMX
[JaHOB anmnapar cjeayeT yCTaHOBHTb (Mo wKade paccrosinuil) Ha 10 meTpos
(5 X 2=10 ») u 3aTeM CHJIbHO 3aAHapParMHpPOBATS.

4. HanGonee Tounble pesyJbTaThl AdeT [OJb30BaHHe TaGJHIAMH TJIyGH-
Hbl PE3KOCTH, PacCCYHTBIBAEMBIMH JJIi OObEKTHBOB PasJIHYHOTC (HOKYCHOTO
paccrosiens. Mul mpuBoanM Tabunubl  Iasi  Hauboslee PacnpoCTpaHEHHbIX
y Hac oOGbeKTHBOB, MOHTHPOBaHHbIX B Kamepnl 9 X 12 cu (pokycHoe pac-
crosuue 13,5 cm), 6,6 X 9 cu (10,6 cu) u ®3O (5 cm).

Msyuenne 3Tux Tabaui riyOHHbI PEe3KOCTH MOXKHO PEKOMEHIOBATh Ha-
uyHalomWuM. HecmoTps Ha o6uane nudp, Noab3oBaHHe TabaHIIaMH He CNOXKHO.
Hanpumep, npn cbemre kamepoii 9 X |2 ca (hoKycHoe paccTosiHHe 06bex-
tuBa 13,5 ca) nepenHuii MIaH HAMEYEHHOTO CHHMKA HAXONHMTCA B 4 MeTpax
oT amnnapaTta, a 3agHud — B |5 merpax. Haxomum B rpade «PeskocThb
NPOCTHPAETCA OT... J0...» noxaxonsaiuue oudpe: or 3 mo 15 (Merpos) w,
caelys MO 3TOH rpage CHayaJsia BJEBO, a MOTOM BBEPX, HAXOIHM, YTO MIKANY
paccTosIHUI amnapaTa HY»KHO YCTAaHOBHTh Ha 5 MeTpPoB, a muadparmy B3siTh
1:25. B aToM cayuae mepenHHH W 3aIHHH MJaHBI, a TaKXkKe BCe PacloJOXKeH-
Hble MEXIy HUMH TpeaMeThbl MOJydyaTcs pPe3KiMH

M3 conocraBiennss Bcex TaGIHIL Mbl MOXKEM YBHIETb, YTO 4eM KOpoOue
(oxycHoe paccTosiHHe 06beKTHBa, TeM GoJibllle ero rJayOGHHAa Pe3KOCTH H TeM
MeHblllee TpebyeTcsi nuaparMUpoBaHHe OOBEKTHBa NJs IOJYYeHHS pe3-
KOCTH Da3jIAYHO YHaJleHHBIX TnpeaMeroB. Hanpumep, ecau nepenHuil mJjan
pacrnosioxXeH B 4 MeTpax OT amnaparta, a 3agHuii—B 15 meTpax, norpeGoBa-
Jock OBl cjenyiouiee guadpparMHpPOBaHHE:

ObbextuB 13,5 c# HaBonka Ha 5 # auapparma 25
” 10,5 cu » v O M -5 18
5 S cu » s » 9

Ina Tex, KOro Ha TNepBbIX MOPAaX MOXKET HcnyraTbh o6GuJMe comepiKa-
muxca B Tabn. 6, 7 u 8 ToyHbIx mHGpP, MbB pa3paboTasi  YIPOLIEHHYIO
tTabauuy rayGuabl peskoctd (tabn. 9). B meppoli Tpade HAaXONAT HYXKHbIE
npeneysl, BO BTOPOH — Ha KaKOi MEeTpa) CNeAYyeT YCTAHOBHTb LIKAJy pac-
CTOSIHHH, a B ONHOH H3 CJedyloIHX rpad — KaKylo OPpHMEHHTb Auadparmy
(IaHHble MOKAa3aHbl AJs1 00BEKTHBOB ¢ (DOKYCHBIMH paccTOssHHSIMH B 13,5 ca,
10,5 ¢cm u 5 cm).

Jlas dorosobuTesss BaXKHO ONpPeNeJHTh Ha-TJa3 pacCTOSHHE 1O CHH-
Maemoro npeamera. [1o1e3H0 MONpakKTHKOBATHCS B 3TOM C MOMOLIBIO PYJIeTKH,
NpHUBbIKasi B MepPBYI0O ouepedb K TeM pacCCTOSHHAM, KOTOpble HMEIOTCs Ha
IKaJe paccTosHmi anmapata (mas «®otokopa» u «Typucra» sto 2, 3, 5 H
10 metpoB). CHauasa ryia3oMepHOe onpeleJeHHe PacCTOsIHHSA KaxKeTcs TPYA-
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TABJIHILI INIYBHHBI PE3ROOCTH

Ta6auna 6
GOKYCHOE PACCTOAHNE

13,5 cu

ILAST KAMEPH 9%12 e OB LERTHBA
L n a ¢ p a r m a
4,5 l 6,3 9 12,5 l 18 I 2 I 36

Yeranosra

OQIKA TR Pe3skocTsb npoctHpaeTrtcHd OT...M10... (B MeTpax):
(B M)
00 40,5—00 ]29,0—o0 [20,2—o0 |14,6—00 |10,1—00 | 7,3— 00| 5,1 —o0
10 8,0—13,217,5—15,216,7—19,5|6,0—31,0|] 5,1—oc0 | 4,3— | 3,4 —o0
5 4,5— 5,7|4,3— 6,0]4,0— 6,613,8— 7,5|3,4— 9,6|3,0—15,0| 2,5 —o0
3 2,8— 3,2]2,7— 3,3|2,6— 3,5|2,5— 3,7|2,3— 4,2|2,1— 4,9/ 1,0 —6,9
2 1,9— 2,1)1,9— 2,1|1,8— 2,2|1,8— 2,3|1,7— 2,5]1,6— 2,7| 1,5 —3,1
1,5 1,45—1,56 | 1,45—1,56 | 1,38—1,63 | 1,38—1,63| 1,30—1,73 | 1.30—1,85 | 1,19—2,08
i Ta6auuna 7
: DOOKYCHOE PACCTOJIAHHE
I8 RAMEPHI 6,5%9 em OBBLERTHBA 10’5 M
LA ua ¢ p a r m a
4,5 I 6,3 I 9 I 12,5 I 18 I % | 36
Yeranopka
luxan)u PesakocTs mpocTtHpaercsd OT...N0... (B MeTpax)
(8 M
o0 25,0—c0 |17,5—00 | 12,3—00 |8,8—c0 [|6,1—c0 [|4,4—00 3,1—c0
10 7,1—-16,7|6,4—23,3]5,6—51,4|4,7—c0 |3,8—o0 |3,1—00 2,4—o00
5 4,2—6,213,9— 7,0}3,6— 8,3|3,2—11,42,8—24,3|2,4—o00 1,9—o0
3 2,7—3,4]2,6— 3,6|2,4— 3,9]2,2— 4,5|2,0— 5,7|1,8— 8,9| 1,6—350,7
2 1,9—2,2|1,8— 2,2}1.7— 2,4|1,6— 2,6]1,5— 2,9]1,4— 3,5| 1,2— 5,2
1,5 1,42—1,69 1,29—1,63 ] 1,35—1,70| 1,29—1,78 | 1,22—1,94 | 1,14—2,20 | 1,00—2,50}
Tab6aunma 8
POKYCHOE PACCTOAHUE
A9 MAH
A8 MAHHATIOPHOM EAMEPHI OLERETiHE i 5 CM
A a a ¢ p ar 8 a
356 | 4,5 6,3 | 9 | 12,5 | 18
YeTaHOBEY
WEATH PeskocTh npocTHpaercd OT...H0... (B MeTpax)
(B M)
(%) 23,2—o00 18,0—o0 12,9—o00 9,0—o00 6,5—o00 4,5—00
20 10,7—146,0 | 9,5—0c0 7,8—00 6,2—o0 4,9—o0 3,7—o0
10 7,0—-17,6 | 6,4—22,5] 5,6—45,0 ] 4,7—o0 3,9—o0 3,1—o0
7 5,4—10,0 | 5,0—11,4 4,0—15,3| 3,9-31,3| 3,4—o0 2,7—o00
5] 4,1— 6,4 3,9— 6,9] 3.,6— 8,2 3,2—11,2| 2,8—21,8] 2,4—
4 3,4— 4,8 3,3— 5,1 3,1— 5,8} 2,8—17,2| 2,5—10,4] 2,1—36,0
3 2,7—-3,4| 2,6—3,6| 2,4—3,9]| 2,3— 4,5] 2,1— 5,6] 1,8— 9,0
2,5 2,3— 2,8 2,2— 2,9 2,1— 3,1 2,0— 3,5 1,8— 4,1] 1,6— 5,6
2 1,8— 2,2 1,8— 2,3 1,7— 2,4 1,6— 2,6 1,6— 2,9 1,4— 3,6 |
1,75 1,63—1,89 | 1,60—1,94 | 1,54—2,00 | 1,47—2,17 | 1,38—2,40]1,26—2,86 |
1,5 1,41—-1,60 } 1,39—1,64 | 1,34—1,70 | 1,29—1,80 | 1,22—1,95]1,13—2,25
1,25 |1,19—1,321,17—1,34 | 1,14—1,38 | 1,10—1,45 | 1,05—1,55]0,98—1,73 |
1 0,9%6—1,05 ¢ 0,95—1,06 | 0,93—1,08 | 0,90—1,13 | 0,86—1,18]0,82—1,29 |
4‘
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HBIM, HO TPaKTHKa [OKasasja, 4TO GOJbUIHHCTBO doTonobuTENIEH B COCTOS-
HUM ONPENE/IsiTh PAcCTOsIHUE Ha-Tvia3 ¢ TOYHOCTHIO N0 15—209%,, a aekoTopbie
naxe o 109. A u3 Tabuun TayGHHBl PE3KOCTH BHAHO, 4TO, HauuHad

a

¢ 3 meTpoB, moxoGHbLIe OMHOG-

Ta6anmua?9 KA B OMpeleJEeHHH paccTosi-
YIOPOIIEHHAS TABJIHNA MIYBHHBI HHSl HA-IJla3 M[EepPEKPbIBAIOTCHA
PE3KOCTH ryGHHOH pPe3KOCTH OObEKTH-

= z - pa. [TosTomy onpedeneHne Ha-
can rayouua |lllxany pac-| [lpH doxycHoM a3 pacCTOAHHS 10 CHHMae-
PE3ROCTH NOJ- | 1, onpn | PACCTOSHHH B

XHa POCTH- MOTO MpeaMera He AOJXHO

paTbes HyXHO yc- | CaHTHMETPOB cmymaTh (oromobuTens, TaKk
ranosu™s | 13 5| 105| 5 KaKk abCco/IIOTHAs  TOYHOCTD
3neck He obGa3artesnbHa.

oT n0——

MEeTpOB Ha — METPOB IluadpparMHpoOBaTh 102
Ha mkane mnadparM Bbl-
co—10 " o 18 11 9 rpaBHpPOBaHbl LH(PBI; OOLIYHO
co— 5 10 18 11 9 Ka)kaas mnocJeaympouias aHa-
co— 4 10 25 16 12,5 ¢parma TpebyeT BbIAEPIKKH,
co— 2,5 5 |36 ) 18 B/IBOe OoJiblield, HexeJjn fope-
7—20 10 9 56| 4,5 aoinymas: paa 4,5—6,3—9—
7,5—15 10 6,3| 4 35| 125—18—25—36 cocTaBJen
3—15 5 25 16 12,5 MUMEHHO [0 TAKOMY 3aKOHY L.
3,5—10 5 18 11 9 Hanpumep, ecsid mJs CbEMKH
4~ 7 5 125] 8 4,5| mnpu zmadpparme 4,5 moxano-
2— 5 3 95 |16 |125| Onsace Bbizepxkka B /2 ce-
1,5— 3 2 36 16 12,5 KYHABbl H €CJld Mpl KejaeMm
coejlaTb EBTOPOH CHHMOK C

6OsbLTeH TIyOHHOH PEe3KOCTH
upu nuadparme 18, TO HYXHO YMIHHHTH MOPONOJIKHTENLHOCT BBIAEPXKKH
B 16 pa3, T. €. 10 8 CEKyHI.
Ta6auma 10 nokassiBaeT COOTHOIIEHHE IUIONlafeH OTBEPCTHH AHadparMm
H TpeOyeMbiX BblIEpKEK.
Ta6aruna 10

OTHOCHTEJIBHAA BEIOYHHA OTBEPCTHH TilA®PATM

Napparma 2 12,5 |2,8 |35 |45 |6,3 9 |12,5 18 25 36

OrtaocH-
TeabHas 1 1,5 2 3 5 10 20 40 80 160 | 320

BeJHuYHHA
BbIIE DX KH

doTONMO6HTENb [NOJIKEH 3alOMHHTH, UYTO, HampuMmep, OTBEpPCTHE IHa-
¢parMbl 9 BoBce He B 2 pa3a MEHbLe OTBEPCTHS nuadparmel 4,5, a B 4 pasa,
W BbLIEpPXKKA MO3TOMY NpH HeM MoTpeGyercsi He BABOE, a BUCTBEPO npoxoJ-
xuTenbHee. [IPOHCXOAHT 3TO OTTOrO, YTO MpH HyMEpalHH nuacdparm MpHHU-
Maercsi BO BHHMaHHEe HX JHAMETD; CBeT ke MPOXOIHT CKBO3b KPYIJOe OTBEp-

1 CooTHOmeHHe MNepBbix AuadparM B KaMmepax «Typuct» u PIJ] mnocrpoeso Mo
HeCKOJILKO HHOMY pacuery. B kamepe «Typmer» oTHOumleRHe nJomaneii OTBEpPCTHH TepBOH
anagparMel 3,5 W pAmloM crosuiedi 4 paBuo 1-1,3. B kamepe @3] muomanu oTBep-
ctuit mepsofi AHADPArMH 3,5 u cocenneit 4,56 ormOcsATCH, KaK 1 :1,7. Hauusasa co BTOpO#
nuadparmu (4 B «Typucre u 45 B ®3) W nanee, AHAdparMe HMAYT, KaK OOLIYHO,
T. e. NMpA lepexolie Ha Clefyiollee JIeJSHHE MIOLIANR OTBEpPCTHsi yMeHbllaeTcsi BABOE, H,
C/eIOBATENbHO, BHIEPXKKA YABaHBACTCH.




T e S L B R S T T o o i~ e N WP e e T

INPUTOTOBJIEHUA K ChEMKE 53

cTie nuaparMel, a, KaKk H3BECTHO W3 F€OMETPUH, ILIOLIANK KPYrOB OTHOCATCS
ADYT K ApPYTYy, KaK KBaZpaTbl HX AuaMeTpoB. CJie/10BaTe/bHO, €cin THAMETP
Goabme B ABa pasa, TO nJollaab GoJblie B 22 = 4 pasa.

OTO COOTHOLIEHHE HATJIAAHO BHAHO U3 pHC. 27. He TpyaHO y6enuThes, uto
IHaMeTp KPyra B CPeAHEM KBaJpaTe POBHO BIBOE MEHbIIE JHAMETPA KPyra B
JIEBOM KBalpaTe; MeXAy TeM MJOllajAb CPEeNHEro KPyra BYETBEPO MCHBINE,
yeM MJIOLLA/L JIEBOrO KPyra H, 3HAYMT, 4epe3 CpPeAHHUil KPyr MpoiaeT cBeTa
B 4 pasa menvme. /luameTp Kpyra B IpaBOM KBaJpaTe TONbKO B 4 pa3a MeHb-

Vy]
ote%e’

RS

5250

Puc. 27. Pucynox moxaspIBaeT, 4TO C yMeHbLUIEHMEM AMAMeTpa Kpyra B 2 pasa IUIOLIaJb
Kpyra ymenbluiaercs B 2% T. e. B 4 pasa. Juamerper kpyros A, 5, B OTHOCSATCS KakK
: 1:1/5:1/,, a muomaaym ux — kak 1:1/4:%/6

nre nuaMeTpa JIeBOro Kpyra, mjouians ke ero B 16 pas mensmre. To ke mpo-
HCXO[UT B C OTBEPCTUSIMU Huadparm.

[Ipu MOMeHTa/NLHBIX ChbeMKax BbIAEP}KKAa 4acTo ObIBAeT OYeHb KOPOTKOH
(coTbie nmosm cekynAbl) M s 3amevatTsieHHs Ha NJACTHHKe H306pakeHHs
nocJieiHee NOJIKHO ObITh O BO3MOXKHOCTH 6oJsiee IPKHM; IO3TOMY HpPH M O-
MEeHTaNbHBX CbeMKaXx (B cayuae csaaboro ocpemieHus) HY XK HO
IpAMEHATh HaubOoaAbIHe oOTBepPCTUs nuabparme. W 3mecs
CIeAyeT NOMHHTB, 4YTO Jydylle B3fiThb HEMHOro GoJbillylo nuadparmy, uem
MEHLIIYIO, TAaK KaK Jyulle nepelepXaTh, YeM HELOAEPXKATh.

Haumenbimyio nomyctumyio nas maHHO# ChbeMKH BeJHYHHY RHadparMbl
He TPYAHO BBICUMTATH MO TOH Xke Tabnuue Beigepxkek. Tak, HanpuMep, ecin xKe-
JIalOT CHATbL NEMOHCTPAUHI0 HAa GOJbLIIOM PACCTOSIHMH, TO H3 Tabaunbl 5 Ha
cTp. 44 BUAHO, YTO MO YCHOBHSM ABHIKEHHS] HAHMEHbIIAs CKOPOCTb 3aTBCpa
ROmyCTHMA B /25 ceKyHAbl. DTa BbUIEpKKa Mo Tabja. 3 COOTBETCTBYeT CyM-
me 20. Ilpeanonoxum, 4To CHEMaeMasi HAMHU yJiuia mupoka u ceetaa (6), ato
Zeso npoucxonuT B Mae B 10 gacos yrpa (1), mpu Geso6saunom uebe (1), uto
UYBCTBHTENbHOCTE nIacTHHKA — 200% mo Xeprepy u pudunpny (4). Coor-
BETCTBYIOUIHe 3THM JaHHbIM YHCJa B TaGnuime BBIIEPKEK HanyT cymmy 12,
o 20 (. e. mo cymmel, cooTBercTByIOmIEli BHIIEPKKe B 1/25 CEKyHIbI) HELO-
CTaeT, TAKHM 00pa3oM, BOCKMH €AMHIIL, MPHYeM elle He yuTeHa auadparma.
O6partusmucs k pasneny V Toil ke TaG.iAmbl BBIIEDIKEK, YBHIHUM, 4TO mHpe
8 coorsercTByeT nuadparva 9. 3HauuT, A8 NAHHOH CHEMKH H cJaenyeT mpu-
MeHHTb 3Ty nuadparmy.

[lpu cvemke mo p T p e T 0 B Gosblreil 4aCTHIO MOJAB3YIOTCS MOJHBIM oTBEp-
ctnem o6bekTuBa. Takoe oTBepcTHe TpeGyer OTRCCHTENBHO CaAMCH KOPOTKOI
BBIIEPIKKY U JlelaeT M3NHIIHUM Yepecuyp JOJAroe ¥ HENONBHKHOE MO3HPOBA-
HA€ CHUMaeMoro (MOpTpeThl CHUMAIOT OGBLIYHO B KOMHATAX, e MOMEHTAJb-
Hbl€ CHUMKA HeBO3MOXKHHI). [IpaBna, mpu monaHoM oTBepcTHH O6BEKTHBA Ly-
Ouna peskocTn HeBesHKa — (o u OKpyxKalollHe npeaMeTs BHIXONSAT Hepes-
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KHMH, HO 5Ta HEPe3KOCTh B NOPTpeTe He sBJseTca HexocTaTKom. Ilpn cbeM-
Kax Cpynim PeskocTb Bcex JIHIL LOCTHraeTcs IHAapparMHpOBaHHEM.
[MpakTHueCKH MOXHO MOCOBETOBaTh CJejyiollee AuagparMupoBaHHe

(taGnuna 11):

Ta6auna 11
IAA®PACMAPOBAHAE IPH CHLEMKE PA3JIHYHBIX CIOEETOB

XapakTep CheMKH Aunapparua
oT 10

CbeMKH C IBHXYHIHMHCSI OODBEKTAMH . . « . « « « . « - - - 3,5— 9
[TOPTPETEY i = o e fe & o= o whel suatfaalls s & o e o o o 3,5— 6,3
EpPYOOEL. crsies e = oael o & = siiela e .- L 5 6,3—12,5
lMeiizaxcu 6e3 MEPENHETO IIAHA . « o « - = + < o o o o o o - 6,3—12,5
[lefisakd C MEPENHHM MAAHOM. . + o o - " o o o o o « o - - 12,56—36
SYTETGE A S L o ST AR C 655 5L G 6 L0 RO TS 6,3—25
BayrpeHHHe BuMAB momemeHH# . . . . . . oo ... ... . 9 —36
OTHEAbHLIE MPEAMETBl & o o o o & « o« © = - « & o o« o = = = 9 —36
CbeMKH CO BCHBIMIKONH MarHHS . . . - « « « « « « « o « - - 3,5— 9
PenmpoRyKIHH . . . - . * o . e o v o o o o o oo a e 9 —12,5

[1pu BbIGOpe TOH WM HHOU AHAadparMbl B yKa3aHHBIX [OpeleJax caenyer
B Ka)KJIOM OTAeJbHOM cJyuae coo6pa3oBaThCs € yCJAOBHSAMH OCBEHICHH:, C
Tpe6GOBaHUSIMK [JIYOHHBI PE3KOCTH, C NMPHEMJIEMblM Pa3sMepoM BblACPXKKH.

3atropsl (otoannapatos «Porokop I» u «TypucT» HE HMEIOT GOJIBIIOTO
AManasoHa CKOpPOCTeH; OHWM HONYCKAlOT Jumb /100, /50, 1/25 CEKyHIBL.
[losToMy ¢OTOMIOGHTENIO MPH ONPENeJNEHHH BbIIEPXKKH N4 MOMEHTaJTbHOH
CHEMKH [0 TabJume NPUXOAHMTCS OUpene/saTh He CKOPOCTh, a Auadparmy, Ko-
TOpas HyKHa MPH UMeOLIeHCs Ha 3aTBOpPe CKOPOCTH.

OBEMKA CO IITATHBA H C PYK

Korna BHIICHSIeTCs, 6yAeT JiH NPOM3BOIAHTBECH MOMEHTaJbHAas CheMKa
WM CheMKa C JJIHTEJHHON BBIIEPIKKOH, STHM CaMbIM YKe pellaeTrcs BOmpoc,
clelyeT JH CHHMAaTh, MOCTABUB aNlapar Ha [ITATHB WM APYTyio yCTOHYH-
BYIO MOACTABKY, HJIM JX€ MOXHO (poTorpaduposars, AepxKa annapar B pykax.

Ecau moABMHYTb amnmapaTt Jaske CJerka, To M3o0paiKeHue HAa MaTOBOM
cTekJe (4 HA NaacTHHKe) GbICTpo mepenBHHeTcs. Hampumep, ecin yCTaHOBHTB
KaMepy Tak, uTo6bl B CepelHHe MaTOBOTO CTeKJa OKa3ajcCs KaKo#d-1mGo
npeaMer (OKHO, CTOJIG) M 3aTeM 4yTh NOJBHHYTb anuapaT B OIHY CTOPOHY,
TO MOKHO 3aMeTHTh, 4TO MpeaMeT ObICTPO MepelBHHETCS M0 MATOBOMY CTEKJY
B Ty )e cTopoHy. Ecnu clierka mojHsTe 0GbEKTHB KBEPXY, NPEAMET Ha MaTo-
EOM cCTekJe Toxe monuuMercsi. [lose3Ho mpoaesaTh COOTBETCTBYICIIHE
HAaBNIOIEHHSl, OTMETHE IEHTP MATOBOTO CTEKJa KapaHAailoM.

Uem 6bl HH BBHI3BIBAJIOCH JABHKEHHE H300paKeHHs MO IUIAaCTHHKE BO Bpe-
M$ CbEMKH — JBHXEHHEeM JH NpejaMeTa CheMKd HiH Konebanuem ammapa-
Ta, — B TOM H B [IPYroM cJjlyuae HEH3GeKHO MOJNYUHTCS CMa3aHHbI CHHMOK.
Ilna storo BoBce He TpebyeTcsi CKOJBKO-HHOYNb 3HAUMTEJBbHOrO MepeMelle-
HHSl annapaTa: 4YTo6bl CHHMOK BBIIIEJ CMa3aHHBIM, NOCTATOYHO HE3aMeTHOro
KoJieGanusa PyKH, Aepikalieil annapar (3To oO6blYHO CJY4yaeTcsi C HAYHHAIOIH-
MH B MOMEHT Ha¥KaTHs CIlyCKa 3aTBOPA).
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W3 ckasaHHOTrO camo co6oii BLITEKAET, 4TO MpH CHEMKAX C BBIIEPIKKOH,
npesblllaouLeii /20 CEKyHABl, anmapar Hy»XHO 0053aTeJbHO CTABHTL HA
KaKylo-HHOyNb yCTOHYHBYIO MOACTABKY (CTOJ, SIMK, CHEHUANBHbIH TPEHOXK-
HUK-UITATHB H T. I.).

Tonbko MOMeHTaNbHBIE CHEMKH CO CKOPOCTBIO B /20 CeKYyHIbl U OpICTpEC
MOKHO NeJsaTh C PYK, TaK KaK B 3THX CJy4yasiX MOXKHO He olacaTbCsl CABHra
H300paxeHus oT coTpsaceHusi. ONHAKO HAUHHAIOUIHE B MOMEHT CHEMKH, Ha-
KHMas CNYCK 3aTBOpPa, BTOPONSX OOBIYHO BCTPSXHBAIOT KaMepy; MO3TOMY H
NDH CPABHHTEJILHO ObICTPLIX, MOMEHTAJbHBLIX CbCMKAX HYXKHO CTapaThea
00ecrneyHTs BO3MOXKHYIO HEMOIBUKHOCTb KAMEPhI: CTOATH [POYHO, BBIIBHHYB
OIHY HOTY BNE€pell, NpuKaB JIOKTH K rpy[d U TBEPAO JlepiKa anmnapar B pyKax.

IlpuBbluka TBepmO nepkaTb KaMePy I[OCTITAeTCsl MPAKTHKOI. Ilpu
CbeMKax C MEMJIEHHBIMH CKODOCTSIMH (MenJieHHee /25 CEKyHIbI, T. €. /1o,
/s, 1/; cekyHIbl) HalleXKHAsl HEKOJe6oIascs nOACTaBKa o6a3aTenpHa. Cie-
ZyeT mo/ab30BaTbCsl COYCKOBBIM TPOCHKOM /I 3aTBOPA, MPELOXPAHSIOLIHAM
annapar oT COTPSICEHHSI BO BpeMsl CIlyCKa 3aTBOpa.

HABOJKA AIIMAPATA HA PE3KOOTH

Ilepen cbemkoii Heo6x0MHMO YCTAHOBHTD anmnapat Takum o6pa3oMm, 4To-
Obl HA CHHMKE MOJIYYHJOCH pe3Koe n306parkeHHe BCex CHUMAeMbIx npeaMeTOoB.

Bo Bcex cayuasix, koraa sro momyckaior o6CTOSITENLCTRA C'bEMKH, HagH-
HawUHi (OTOIOONTeIb NOJKEH HABOJUTh annapaT Ha P€3KOCTh, T. €. ycTa-
HaB/MBATb Pe3KOe H300pa’KeHHe CHHMaeMbX MPeIMETOB M BbIGHPATh KeJd-
TeJIbHbI Kalp, NOJb3ysiCh MATOBLIM CTEKJIOM.

Pasywmeercs, uem sipue H300pakenue, TeM ero ymoGHee paccMaTpUBaTh;
MOSTOMy HaBOAWTb Ha PE3KOCTh CJIeNyeT MPH MOJHOM OTBEPCTHH O6BEKTHBA.

[lepen naBonkofi ma pe3kocTh anmapaT yCTAHABAMBAIOT TAK, 4TOGbI H30-
GpaxeHHe TJaBHOTO CHHMAeMOro MPeaMeTa NPHXOMHJIOCH OKOJIO cepeaHHbl
MaToBOro CTeKJa. 3aTeM, H3MEHss pPacTAXKEHHe MeXa B Ty WJIH HHYIO CTOPOHY,
ncGHBAIOTCS HAHOO/bUIEH DPE3KOCTH 3TOrO IVIAaBHOTO CHHMAeMOTO MpexMeTa.
Uewm Gimke K anmapaty npeiaMer, TeM GoJblIe HYXXHO PacTSIHYTh MexX.

Ecnu annapar me HM€eT MaToBOro CTekJia HJH HET BPEMEHH IJIsl HaBOI-
KH 0 MaTOBOBY CTeKJy (HanpuMmep, KOrjia NpeiMeT ChbeMKH MBHXKETCs), TO
annapar HaBOASIT HA PE3KOCTb MO WIKAJe PacCTOSIHHH, ONpPenesis pacCTOsiHHe
10 cHHMaeMoro mpeiMeTa Ha-TJia3, a pa3Mep H TIOJOXKEHHe MPeIMETOB Ha
OyaylleM CHHMKE — [0 BHIOHCKATeJo.

Korna nocturayra mosnas pe3kocTs, yCTaHABAHBAIOT COOTBETCTBYIOMIVIO
NaHHOH CheMKe Auadparmy, BMECTO MAaTOBOTO CTEKJa BCTABJSIOT KACCeTy ¢
NVIACTHHKOH W MPOH3BOIST CHEMKY.

OBPAILEHHE C ATIMMAPATOM BO BPEMSA OBEMKH

Bo Bpems cheMKH-cienyeT Bce AeHCTBHA denaTh yBEPEHHO, NPOLYMAHHO,
BHHMATeJIbEO W CIOKOWHO, TaK KaK NPA H3JMIIHEH CVETHe W TOpPOMJIHBOCTH
JIRTKO 4TO-IHGO YNyCTHTL M JIHIIHTBCS YHNAUYHOTO CHUMKA.

Jlns yenemnoii cheMKn HeOGXOAHMO caMOe MONPOGHOE 3HAKOMCTBO CO
CBouM annaparoM. Hamo Tak npuBLIKHYTH K HEMy, 4TOGbI BCe HYyKHble Aefi-
CTBHS MPOH3BOAWTHL OBICTPO, JIOBKO, B ONpENeJEeHHOM TMOpSiIIKe, [10YTH
aBTomartuueckd. Cienyer 3apaHee MONpakTHKOBATbCS BO BCEX HECTBHAX C
annapaToM NpE MOMEHTAJIbHOW CheMKe B TaKOW MOCJEeI0BaTeJbHOCTH: yCTa-
HOBKa Mo IIKa/je pacCTOsHHH, MHaparMHPOBaHHe, YCTAHOBKA peryJsTopa
BbIICPXKeK, BCTaBJ/IeHHE KaCCeThl, BLITATHBAHHE KPBIIIKH KaCCETHI, onpe/ese-
HHe Kalpa 0o BHIOWCKATENIO, HaXkKaTue 3aTBOpa.
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[Tpuctymas k cbeMKe, mpexie Bcero HY2KHO ONpeNeNdTh TOUKY, TIHe 0=
XKeH ObiThb paco/ioXken annapat. 3aTeM, eCJu CbeMKa GyAeT MpPoH3BOAHTHCS
C JJIHTE]IbHOH BBIACPIKKOI, CJeyeT, He BbIHUMAsl annapaTa u3 (ytaspa. pac-
KPbITh IITATHB H YCTAHOBHUTH €TO BO3MOXKHO YCTOHUHBee, OMHS, 4TO MaJeii-
ee ero KojebGanue (OT BeTpa, OT MPOE3NKAIOMIHX BOIM3H TPAMBAeRB u mp.)
MOXKET CleNaThb CHUMOK Hepe3KHM, CaBoeHHBIM. [IITaTuB ycranaBauBaioT Tak,
9TOGbl OZIHA M3 €ro HOoXKeK Obl/a HalpaBJ/eHa BIepel, B CTOPOHY MOpeaMeTa
CHEMKH (A€/1aeTcs 3TO A5 GoJblleli ycTOMYMBOCTH annapata g As yaxo6cTBa
¢bororpaca mpu HaBoaKe mo MaTOBOMY CTEKJIy).

[locne sToro eeimuMaloT anmapat u3 (yTasipa, OTKPLIBAIOT ero, mepxa
amnapart JIeBoi PYKOH 3a peMeHHYIO PYUKY, CTaBSIT ero Ha IITATHB TAK, 4TO-
Obl [UTATHEHOE THE3NO MPHUIIOCH HAM IITATHBHLIM BHHTOM. CJerka nepenBH-
Fasy anmapar, HonajaamT BUHTOM B THE30 M IJIOTHO 3aBHHUHBAIOT €rO.

B 3aeucumocTH OT T0ro, GyLeT Jiu CHHMOK BePTHKAJIbHBIM HJH rOpPH30H-
TaJbHBIM, MOJbL3YIOTCS HJIH WITATHBHBIM THE3J0M, HAXOASIUAMCS CHH3y B
nepeHeil OTKUIHON JIOCKe anmapara, i CHe3loM B NpaBoil GOKOBOIi CTEHKe
Kopnyca.

Eciu B MOMEHT HAaBOJIKH Ha PE3KOCThb ammapaTr KeJaTeNbHO HEeCKOJBKO
MOBEPHYTb HA LITATHBE [Jis JIy4lIero [PacCHOJOXKEHHsl MpelMeTa ChbEMKH Ha
MaTOBOM CTeKJe, TO HeJIaloT 3TO, OCJa6HB IITATHBHBLIE BHHT H 3aTEM CHOBA
ero sakpenus, Ecin noHanoGHTCs HEMHOTO HAKJOHWTH ammapaT BBepX HJIH
BHH3, TO IEJaIOT 3TO MNPHUO/IMXKEHHEeM HJIH OTOABHTAHHEM MNepelHefi HOXKKH
IITaTHBA.

Ecnn u3-3a HepOBHOCTH MOYBLI HAM MO APYTOif MPHUKHE anmnapaT CTOHT
Ha MTaTHBE HE B FOPU3OHTAJLHON MIOCKOCTH, MPAaBHAbHOE MOJIOKEHHEe HaXO-
AAT, NpHOJIMIKAS HJIH OTONABHrasi HOXKKY IITATHBA W CJelds 33 MOJOKEHHEM
amnmapaTta mo HaxodsuieMmycs Ha HeMm BaTtepmacy (yposHio). Korna ammapar
YCTaHOBJIEH @JIsi MOPU30HTAJLHOTO CHHMKA, AJ5 TMOJB30BAHHA BaTepnacom
HYXKHO NMOBEPHYThb MOCJENHUI (BMECTe ¢ 3epKaJbHbIM BHAOHCKaTeseM) Ha 90°
Tak, 4TOObl OH OUYTH/ICS BBEPXY; 3aKOHUHB CHEMKY, Halo HOCTABUTb BaTep-
mac ¢ BHIOHCKAaTeJeM B MIpPeXkHee MOJIOXKEeHHe,

B MOMEHT BBLIIBHTaHHSl W3 amnapaTta MaTOBOrO CTEKJa, KACCETH HJIH ee
KPBIIKY CJeNAyeT NpPHAEPIKUBATh anmnapaTr CBEpXY.

Bo n36exanne NMpOHWKAHHS CBeTa CKBC3b OapXOTKY KacCeThl U 3acse-
9UBAHMUSA IJIACTHMHKH KPBIIIKY KacceThl CJelyeT He BLIHUMAThb M3 KacceTsl, @
JUIIb BBITAHYTh HACTONBKO, YTOOBI OTKPBHITH MJACTHHKY (Ha KpBIIIKE Kac-
CeThbl WMEEeTCsl COOTBETCTBYIOIIAS BBINyKJas uepra).

Ilo okoHuaHMH CBEMOK, NpHAEPKHBAsl amnapar JIEBO{ PyKOil, OTBUHYH-
BAlOT WTATHBHLIT BHHT, CHUMAIOT ammapaT Co LITAaTHBA, 3aKPLIBAIOT €ro W
npsauyT B pyTasp. Tonbko moc/ie 3TOTO OPHCTYNAIOT K CKIAIbIBAHUIO MTATHBA.

[1pn mMomeHTanbHOH CHEMKe C pPYK allapaT BCE BPeMsi HEpKaT JIeBOi
pyKo#, npoH3BONS BCE NEHCTBHsS MPABOIl.

Korna xaccera OTKpbiTa, MeTpax YCTAaHOBJIEH, 3aTBOP IOCTaBJIEH Ha
HYXKHYIO CKOPOCTb, — KaMepy MOIHHMAIOT 10 YPOBHS TIJla3, «JOBST» NpeIMeT
CheMKH B HKOHOMETD H MJIABHO HAXKHUMAIOT cliyck 3atBopa. ChemMka mpous-
Be/leHa.

Cnenyer mo Bo3MOXHOCTH u3beraTh MePeHOCKH CKJANHOTO ammapaTta ¢
MecTa Ha MECTO B PacKpbITOM BHJe, HA IITaTHBe MJaH 6e3 Hero, Tak Kak MpH
3TOM JIETKO NOBpPEeAUTh ammapar.
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CBbEMEKA

PaccmoTpum remeps, kaxk mpousBoauTcsi (POTOCHEMKA B CAydasxX, HaH-
60J1ee yacTo BCTPEYAIOUIHXCsl B NMPAKTHKE HAUMHAIOLIETO (HOTOJMIOOUTEIS.

C YET0 HAYATH

Ywvenne xopomo dororpaduposats naercs me cpasy. [lepeble NHE Ha-
YnBaioleMy (HOTOMIOOHTENIO KazkKeTcsd, YTo B ¢oTorpaduu caMbiM TPYILHLIM
SIBJISIETCS1 OBJalleHHe MeXaHM3MOM ammnapara. Jluiub nmo3nHee on y6Gexmaercs
B TOM, 9TO peLleHHe BOMNPOCAa O BhIAEPIKKE 3HAUHTENbHO TpyIHEe H yKe
TpyIdHee BCEro CbLEMKA, YHOBJeTBOpsiOUIasi TPeOGOBAaHHIO NPAaBUJBLHOH Iepe-
Jdauy Ha cHuMKe (ororpapupyemoro oGbekra.

Onnu cbemkH 6Gosee TPYyILHBI, APyTrHe — Gosiee Jerku. B omnom cayuae
¢poTorpadupyercs HENoABHIKHBIA NPEIMET, B IPYrOM — HBHKyIIHecs 00beK-
Thl. BoJbiyio posib B chbeMKe WrpaioT XapaKTep CIOKeTa, OCBElleHHe, TOYKa
CbEMKH.

MBIl pacrosioKuIu MaTepuas TakuM 00pa3oMm, 4To6bl HOTOMIOGHTENE HA-
4YaHan ¢ HauboJee MPOCTHIX BHAOB CHeMKH H IMOCTENEHHO NMepexXonua K Goses
CNOKHBIM. Jlyullle HauMHATBL CO CHEMKH 3IaHHH H APXHTEKTYpbl, MOTOMY
4TO CHEMKY 3/[€Ch MOXKHO MPOH3BOAHUTHL NpPU AHEBHOM OCBeIlleHHH, H HaBOAKA
Ha PE3KOCThL He MNPEACTaBJAET TPYLHOCTEH, c’beMKa HAET C MOMEHTaJbHOH
BbIIEPKKOW; 3MaHHA HENONBH/KHbI, HX MOHO CHHMAaTh COQ LITATHBA, HE
criema. ;

Doromo6uTeNI0 He3aueM MAJeKO HCKATh CIOKETHI JJIsi MEPBHIX CHEMOK:
y ce6s BO IBOpE HJIM HA YJIMILE, T€ OH JKHUBET, OH HANIET TeMbl NJIsl apXHTeK-
TYPHOH cbeMKH. Takoil CHUMOK MOXKHO CHEJaTh He TOpPONsCh, MOBTOPHTD
HEeCKOJIbKO pa3, MPOH3BeCTH ChEMKy C Pa3HLIX TOU€K, C pPa3JIHUHLIMH JHa-
(Gparmamn u BBIIEPKKAMH.

OCBEINEHHNE

Ocsemenye urpaeT npu chbeMKe BaykHeHulyio posb. Benr Bes ¢ororpa-
({us ocHoBaHa Ha meficTBUM cBeTa.

He Ttoabko sIpKOCTH CBETa, OCBEMIAIONIEro MpenMeT CheMKH, HO B Ha-
OpaBJieHHe CBeTa KakK M0 OTHOWIEHHI0 K 3TOMY NpenMeTy, Tak W K (oroanmna-
paTty, UMeloT 3HaueHHe IJIa pe3yJIbTaTOB CheMKH.

3anmoMHuM oO6lIee TMpaBHJO: COJHIOE NOpPH CHEeMKe HH B
KOeM CcJydae He JNOJXKHO CBEeTHTbh B OOBEKTHB.
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2 Cosinie cooky u 1103adu; 7 Camoe  BbIrORHOE 1JIS
LO0poU0, CbeMKH [MOJIOZKEHHE COJIH=-
Z / [1a, Koraa OHO HaXOIHTCA
4 Y / c60Ky H HECKOJILKO M03a1u
%X a 28). E
// /,.,// nnapara (puc. 28). Ecunu
/ / % COJIHIlE MPHXOAHUTCA MOPsIMO
/ mo3aan KaMephbl, TO CheM-
er UMD Jy,';," Ka BO3MOKHa, HO OOBEKThI
CbeMKH OydyT BbITNISANETh
% Ha CHHMKE MJOCKHMH BBH-
0y OTCYTCTBHS TEHEH, NpH-
Jamlux pesnbeHOCTh (BHI-
OyKJOCTh) BCeM OOBeMHBIM
npenmeTam.

CHHMKH, KOTOpble MOJydYaloTcsl MpH (poTorpaupOBaHWK NPOTHB COJIHNA
(Tak Ha3blBaemble KOHTPAXKYypbl), HHOrAA NAICT HHTEPECHble CBeToBbIe S(heK-
Thbl, HO NG H4YHHAIOULETr0 OHH TPYAHDLI, 1§ [OITOMY FOBOPHTb O HHX Mbl [10Ka
He OynmeM.

Z 77777,
Conmrye cnepeou: 7

He 200UmcA 7,

Puc. 28, PaszanuHoe noJoxeHHe COJHIA
N0 OTHOWEHHIO K anmapary

PASJIHYIHLIE BUIbl OBEMOR

APXHTERTYPHAHA CHBEMEA

CbemKka 30aHUl U IPYrHX apXHTEKTYPHBIX COOpPyXKeHHH—Haubosee ser-
KdE BHI (DOTOCBEMKH A HaYHMHAIOMIETO.

Ins chbeMKu siaHuii:

1. TpebGyerca coJHeyHOe OCBelleHHe, Jydlle Bcero OOKOBOe, mpH KOTO-
POM IeTaJiy 3[1aHMA NOJYy4aloTCs pesbedHbIMH.

2. Heob6xonrMo nepkaTk anmapar COBEpPLIEHHO BEePTHKAJbHO, HE HAKJIO-
Hsisl €CO HH B CTOPOHY, HH BBepx, Hu BHU3. [IpaBuso 3TO 06513aTesbHO 118 BCeX
CHEMOK 37aHHui. BepTukanbHble JUHHH 3MaHU NONXKHBEI ObITh MNapaJuielbHbl
KpassM CcHHUMKa. [OpH30H-
TaJbHOe MOJIOXKEHHEe anmna- j =]
paTa MOXKHO MNPOBEPUTH [0
BaTepnacy (ypoBHIO), HMe-
IolleMycss MOYTH Ha Ka-
XKIOM YyHHUBepcaJbHOM al-

napare. CHHUMAaTh 37aHHA g
peKoMeHayeTca CO IUTaTH- lﬂ sss| (PO
Ba — 3TO [MO3BOJIIET BbIBE-
PHTb MCJIOXKEHHE KaMephbl.
HUnorna wusobpaxkeHHe 5 %
BBICOKOTO 3/1aHHS He MOMe- Puc. 29. TakuM nonyuaercs 0OBEKT CbeMKH NpH
e paSJIH‘lHOM HOJIOXEHHH COJIHLA 00 OTHOLIEHHIO
11aeTc B [OoJie 3peHus K ammapary
00LEeKTHBA MPH MPABHJIb- ConEne Buepenn Coanne c6oky n Conune c3ain
HOM [OJIO2K€HHH KaMephl OT annapara: nosanu anmapaTtat annapaTa:
3MaHHE TEMHO 3naHHe DeJled)HO 3NaHHE NNOCEQ

(puc. 30, A). B stux cay-
gasix HeOoNblTHbe (oTOrpa- :

¢hbl CTpeMsITCS MOJIHOCTBIO BMECTHThb H300paXKeHHe 3[MaHHs Ha [JIaCTHHKY,
HaKJOHSsl anrapar OOBbeKTHBOM KBepxy. Tako#i OpuHeM HeIOmyCTHM; Ha
CHHMKE BeDTHKAaJIbHBIE JIHHHH 31aHHsl, B 3aBHCHMOCTH OT CTeleHH HakNoHA
¢horoannapaTa, 6yayr GoJsbllle HWJIH MEHbIN® COJMIKATBCA KBEDPXYy, H 3IaHHe
Oyner Kasartbca magziomwuM (puc. 30, B).
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Ecau 31aHHe He CJWIIKOM BBICOKO, TO MPHU €ro C’hbeMKe nepxKaT anmapar
TOPX30HTAJIbHO, HO MOCPEACTBOM BHHTA, HMeollerocss B OObEKTHBHOH CTOH-
K& KaXJOoro YHHBEpCaJ bHOTO anmnapara, I[epeMellalnT oObeKTHB KBEpXY.
BesiencTBue 3TOro cpesaeTcs MepefHuil MJaH (3eMJis BHH3Y) H CTAaHOBHUTCH
BO3MOJKHBIM 32XBaTUTE 60Jiee BbICOKYIO 4acTb
cHamaemoro 3nanus (puc. 30, B).

Ecan 31aHHe HaCTOJIBKO BBICOKO HJIH (DO-
Torpad HaxoAuTcs Tak OJHW3KO OT HEro, uTo
nono6HOe nepeMellleHHe 00 beKTHBA OKasbiBaeT-
csl BCce XK€ HEJlOCTaTOUHBIM H H300paxkeHue He
yMeniaercsi Ha MaTO30M CTeKJe, TO CJeAyeT
Jnub0 OTOHTH C aliIapaTroM LaJbine, JH60 MOMI-
HATbCS BHINIS, HalpuMep, BbIOpaTb B MPOTH-
BOIOJIOXKHOM IOME MO3UIKIO HA HOJOBHHE BbI-

) ; Bepx 3darnun
COTbl CHAMaeMOro 3HaHHA. HE 6Mmewlaemcs 4

3. Ilpsamoit — ¢ ¢acana — CHUMOK 3aa-
HUS MPOM3BOAUT OOLIYHO CKYyYyHOE, OMHOOOpas-
Hoe BHeyaTjeHHe; MO3TOMY 3HaHHs  Jydlle
CHAMAThL HECKONBKO COOKY, d4TOOBl MOMYEpPK-

Sy Sy ‘ Kamepa
HYTb MEPCHEKTHBY o | HarsoneHa

Kax
nocmynumo?,

CHEMEA BHYTPH NOMEMEHHHI

1. 9Tu cbeMKH TpebylOT OOBIYHO MOpUMe-
HeHHA MaJIeHbKUX NOHadparM H JJIHTEJbHBIX
BbLIEPIKEK. aga e 1undy
2. HaBoaky HyxHO IenaTb Ha IJVIaBHYIO b
yacTb OOGBbEKTa CbHEMKH; €CHH e CHHMae-
MbIX IPEIMETOE HECKOJbKO M OHH pacmoJioke-

Hbl Ha pasJHYHbLIX PacCTOAHUsIX OT annapara, ﬂpg_&uﬂbHa.'
3 00Bexmug
TO CJENYeT I[C/Ib30BaThCs Tab/aUIef TVIyOHHBI noresenen

PE3KOCTH, MPHBENEHHOH B NpENbAylleM Ypo-
ke (ctp. 51), mam xe InenaTb HABOAKY HA
NepByl0 TPeTh PAaCCTOsTHHA MeXAy MNepeIHHM
W 3aJHHM [JIaHAMH, CUMTass OT MepeaHero
miana.

3. Cnenyer n36eratb BKJIOYEHHS B CHH-

MOK OKOH HJIH TOpsillHX JiaMIl A Op., MOryillHX ‘,’,’Zﬁgﬁ’,ﬁ,’?ﬁﬂ,‘{;’”" B
JaTbh CBETOBblE Op€OJibl HA HEraTHBeE. )

4. Ecnan nomelueHHe HACTOJbKO TEMHO, UTO Puc. 30. HenpaBuibnHOE H
HaBOAKa MO MAaTOBOMY CTEKJIYy 3an}'ﬂHﬁTeJlb- npaBHJIbHOE MOJOXEHHE anmna-

Ha, MOJHO MPOH3BECTH HABOIKY Ha pPe3KOCThb para npH ChbeMKe BHICOKOTO
N0 HIKajle PacCTOSHHA MJH K& HaBecTH ilo SUAHHA
MaTOBOMY CTEKJIY HA 3a>KXXEHHYIO CIMTAYRY WJH

cBeuy, KOTOPYIO KTO-NTH60 HepKHT OKOJO TJaBHOLO MpeAMera CbeMKH, B
MJIOCKOCTH, HAa KOTOPYIO NPOM3BOAMTCH HaBOJKA.

CHEMEA IEN3ARER

[Tpu cbeMke mefi3axked (BHILOB) HYXKHO YUHTHIBATh CJeylOlIee:

1. Tleii3aku Jyullle CHAUMATb B SICHYIO COJIHEUHYIO 1mOroay, usberas, ofHa-
KO, CHJIbHBIX CBETOBLIX KOHTPACTOB, T. €. JIETOM JIyullle CHUIMAaTb HE 0K0J1O
HOJIyJHsl, @ PaHO YTPOM HJH mocje 4 4acoB HHA.
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2. O6s1aKa OXKMBJISIOT CHHMOK.

3. AnnapaT caeayeT nepxaTb BePTUKAJBHO, T. €. FOPH30HTAJbHBIE JHHHH
nefisaxka (FOPU30HT) AOJIKHBI ObITh MaPa.li€/bHbl BEpXHEMY H  HHXKHEMY
KpasM CHHMKA, a BepTHKaJbHble JIHHHH (CTPOEHHS, NEpeBbsi) — MapaJielb-
Hbl paBOH H JIEBOH ero CTOPOHAaM.

4. He cnenyer yBnekartbcs neiisaxkeM HCKJIOUHTEJbHO PAfH MIPHl KPa-
cok. Henbsa saGouiBaTh, aTo oGbiunas (erorpadus nepenaeT Mpekie BCEro
CB€T4, MOJYTCHA W TEHH, @ HE [BEera, W 4TO SpKHEe KPACKH MOJydyaloTcs Ha
CHUMKE TOJIbKO CepbIMH TOHAJIbHLIMM OSTHAMH Pa3JHYHOH MJOTHOCTH.

5. Otaanennble gacTH nei3a)ka BLIXOMAT HA CHHMKe CBeTJiee, 4eM Me-
PeAnHl MaH; MO3TOMY HAaMO M3GeraTh OCBELIEHHOro COJIHIEM Mefi3aka, me-
PelHHH naaB KOTOPOIO HAXOAHTCA B TeHH. Ecan cHuMaeMblii neii3ax ocBeuien
COJIHIIEM, a N€peAHHi OJIaH HAXOAHMTC B TeHH 06J1aKa, TO Jyulle MOL0KAATh,
noka 00/1aK0 NpOHAeT U mepefnuii NJaH TakXKe CTAHET CBETJbIM. :

6. Xopomwo cHUMATh Meii3ak ¢ KaKoOro-au6o BO3BIILEHHS, YTOGH HE MO-
JIYYHJIOCh CJIMIIKOM MHOTO 3€MJH Ha CHUMKE.

7. Henopeueckue GUrypsl 0KHBASIOT nefi3a, HO JIOLH He HOJIKHBI a6~
JIOHHO (I03HPOBAaTb, a ObITb €CTECTBEHHBLIMH (IYJsiTh, Pa00OTATh, OTALIXATH).

8. [lna noJyyeHHst Pe3KOCTH BCeX MJIAHOB OOBEKTHUB caenyer auagpar-
MHUDOBATh.

|/ CbEMKA IMOPTPETOB

[lopTpeTel — Tpynublli Bua cbeMKH. 3aech HAMO 0o6paTHThL BHHMaHWe Ha
cienyioulee. :

1. CbeMKa MOXET MPOM3BOAHMTLCS HA OTKPLITOM BO3LyXe WJH B [OMeLle-
vuH. CBeT Mo/KeH GbITb NepeaHe-BepxHe-60KOBbIM (T. €. CHUMAIOLIerocs CJe-
AyeT ycaauTb IO OTHOUIEHHMIO K MCTOYHHUKY CBeTa Tak, UToObl CBeT majaJ Ha
JIMI0 ONHOBPEMEHHO CHepelH, CBEpXy H HECKOJbKo COOKy). To BHauaJe
naer OoJjiee ydayHble Pe3yJbTAThL.

2. Ha oTkpbiToM BO3IyXe ChbeMKa NOPTPETOB HECPABHEHHO JIErde, 4eM B
KOMHATe: OCBellleHHe POBHOE, NONMYyCKaeT MOMEHTaJbHble cHUMKH. CHHMaeMoe
JIUIO NOJKHO HAXONHUTBCH B TEHH NOMa, NEePEBBbER, O] HaBeCOM MOABLe31a
HT. I

3. I1pn KOMHATHBIX C’h@MKAX CHHMAIOULErocs Ha/O MOCAIUTD B ABYX-TPex
MeTpax OT OKHA TakK, 4TOObl CBET U3 OKHa Najllaj Ha TOJIOBY Clepenn u c6oKy.
Heocseutennyio cropony simna (oGpalilennyio BHYTpL KOMHATBI) CJAELYeT OCBe-
THTB C MOMOIIBIO PAaCTAHYTOH HemojAaJieKy MPOCTbIHH HJH 6OJBMIIOrO JHCTA
Gesoii Gymaru, OTpaKaloOlIMX CBET, WHAYe 3Ta MOJOBHHA JIMLA OJIy4uTEest
yepHoii. CEUMaThb celyeT npH HHEeBHOM cBeTe. CBeT 0OLIKHOBEHHBIX JiaMO Ha-
CTOJIBKO CJab U BBIJEPXKKA OpH HeM TpebyeTcs HACTOJ/bKO JJHTeJbHAasi, 4YTO
HauYHHAOUEMYy NONOOHYIO CBeMKY PEKOMEHIOBAThH HEJb3sl.

4. OObeKTHB NOJKEH HaXONWTbCs Ha BbICOTe rja3 CHHMaemoro.

5. Ilpu cbemke mopTpeTa HABOLAT Ha PE3KOCTH 0 TOMY rJa3y CHHMae-
MOTO0, KOTOPbIH 6JiHXKe K 00bEeKTHBY.

6. He cnenyer ruaTbcs 3a KpynmHBIM pa3MepoM roJioBbl Ha CHAMKE; 06b-
€KTHB C HOPMAaJbHBIM (DOKYCHBIM pPAacCCTOSHHEM NPH 3TOM 06513aTesNlbHO MacT
Kaxyuleecs uckaxenue. [oprpeTsl He caenyeT cHHMAaTh OJIHXKe, ueM C pac-
CTOSIHHSl B MONTOpPa METpa.

7. Tloprpetsl Bcerna TpeGylOT POBHOTO M CHOKOHHOTO GoHa, — (OH He
IOJIXeH OTBJIeKaTh BHHMaHHE OT [JIaBHOTO mMpenMeTa CheMKH. Takum (oHOM
MOXKeT CJYy>KHTh B KOMHaTe CTeHa, HO ¢ Hee (B mpelejax NoJis 3peHHs anna-
paTa) HOMKHBI OBITH ydaJeHbl paMBl C KAPTHHAMH H T. M. (CHHMOK OCTaB/sieT
upe3BLIYAHHO HENPUSITHO® BNedaT/JeHHe, KOrAa BHCsillee HAa CTeHe yKpameHdne
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KaKeTCs1 BBIPACTAIOIIUM M3 T'OJIOBEI caumaemoro). Ha oTkpuitom BO3/lyXe B
Kauectse (poHa MOXKHO HCIIOJB30OBATHL Kycraphuk. [loutu Bo Bcex cayuasx
NOPTPETHOH CHEeMKH NPeANOYTHTENbHO UMETh Hepeskuli HoH, a 4TOGHLl OH BhHI-
Lies1 TAKMM, CHUMAEeMOTO HALO yCaauTh Ha HEKOTOPOM paccTOsiHuH OT (houa
(1—1,5 merpa).

8. oprpern CJAENYET CHHMAaTb O BO3MOXKHOCTH B €CTECTBEHHOf 06cTa-
HOBKE, He NpulaBas CHUMAIOLIEMYCSi HAPOUUTBLIX (03, HyxHo crapatbes uaii-
TH B 3aHKCUPOBATL XapaKTepHble s CHAMaeMOro NOJIOJKEHHE Tesa H BhI-
paxeHue JHIA.

B wmoprperuoii cvemke rnaesas samaua — nepeaaTte c¢xoncrBo. Tor wam
HHO# MOBOPOT rOJIOBbI CHEMAEMOTO, TO HJH HHOe ee OCBelleHHe, MOJOXKeHHe
annapata — Bce 3TO MOXKeT MOAYEPKHYTb HJH HapyuwuTh CXO/JCTBO.

Kaxnomy UEJIOBEKy CBOHCTBEHHO OMNpeleJeHHOoe, XapaKTepHoe BbIpa-
’KEHHE JIHLLA, MOBOPOT TOJIOBbI, NPOdeCcCHOHANbHE S paGouas nosa; 3Tu xapak-
TepHble 0COGEHHOCTH HYIKHO YJIOBHTb H 3anevyaTyieTb Ha CHHMKe.

Jlino ma cHuMmke He HoskHO NPEACTaBJATE COGOH Ge3xUu3HeHHYIO, poB-
HYIO 110 OCBELISHHIO MJIOCKOCTb; OHO [OJIXKHO Ka3aTLCs pesibepHBIM, BbITyK-
JbIM («€NKa»), DaraTh BHeuaT/ieHie 06 BEMHOCTH.

O6biuno npu TOPTPETHO! CHEMKE MOdesb OCBEIIAIOT MSIFKHM paccesin-
HbIM cBeToM. UTo6bl cHUMaeMbili He YTOMHJICA H JIMIIO €r0 Ha CHHMKE He [o-
AYIHJIOCh  HATPSXKCHHBIM, JKENAaTeNbHO OPUMEHATb MO BO3MOXXHOCTH HaH-
MeHbIIYIO BLIAEPIKKY H, CAEA0BATENbHO, HaHGOMbIIEE OTBEpCTHe AHacparmsl.

CHLEMEKA I'PYIIID

>

IMpu cvemke TPynm  TakXke HEOGXOAHMO COGMIONATh psik mpasuJ,
a2 HMEHHO:

1. He cnenyer cuumats PPynnbl NpH SPKOM COJIHEYHOM OCBEILEHHH, Jyy-
e CHUMATL MX B TEHH HJIM NpPH O6sauHoM HeGe, Y3kux IBOPOB H MecCT, rie
CBET MalaeT To/MbKO CBepXy, Hy»HO H3GeraThb, Tak Kak JIHlAa NpHOGpPeTanoT
MDauHoe BhIDAKEHHE BCJIe/ICTBHE 06Pa3YIOLIHXC s y raas redei. CBeT n0JzKeH
HajaTh Ha CHAMAIOLIHXCS OMHOBPEMEHHO c6OKY u crnepeiH.

2. OcoGoe BrHMaHHe Hafo obpawaTtek Ha To, YTOGHI 3aAHH ¢on He nop-
THa1 Bnedatienns. Ha nem momkHO GBIT Kak MOMKHO MeHbIme nerasei (raan-
Kas oWITykaTypeHHas cTeHa, KycTbl). DOH He HO/IKeH CJIMLUKOM BbIIEJISITHCS
Had CHUMKe, a IO/KeH CTYIeBbIBaTLes. CHUMaeMble JIHLLA OJIKHb! HAXOIHTh-
€5l HA HCKOTOPOM PACCTORHHUH OT (hOHA (IS HeGObIINX rpynn — 2—3 merpa),
Toraa moc/enHuit noJyyutcs HEpEe3KuM, pacmybiBYaThIM, 9TO B AaHHOM cJay-
Hae BecbMa KeJsaTeJbHO,

3. Pacnonoxenne TPYINbl OPENOCTABASETCS BKyCY ¢oTorpaca, HO Hamo
II0 BO3MOKHOCTH u36eraTb omHooGpasns, HanpuMep, YCTaHOBKY B P W T. 1.
Kpome cayuaes Tak HasblBaeMOi# O(HUHANBHON CHeMKH, KOrna HEeOO6X0MHMOo
Pa3MECTHTb Ha CHHMKE MHOTO JIHL H HX [IDHXONHTCA yCTaHABJIMBATL psiga-
MH, — TPYINbI  1OJIKHBI GbITh €CTeCTBEHHBIMH, YUaCTHHKH HX — 3aHSATHI
KaKuM-n60 KenoM uam Gecenoi. [Ipu sTom me caemyer IOMycKaTb, 4TOOLI
BCE YYaCTHHKH TDYOINBl CMOTpEJNH B annapar. PasnuuHble MOBOPOTHI TO/IOB
IpHAAIOT CHAMKY 6ONee eCTeCTBEHHOE H JKHUBOE BIIEYATJIEHHE.

4. HaBonky nyxHo nenate na Camyio rpynny, a He Ha 3aanuii doH. das
TOro 4YTOGLI BCE YYACTHHKH IPYIilbI Gbijiy H300paXKeHbl PE3KO, MPH HABOLKE
CIENYET MOb30BAThCS Tabuuuedi rTyGHHDI PE3KOCTH WJIH HABOLHTL Ha Mep-
BYIO TPETh pacCTOSIHHA MeXAy MePBbIM M MOCJCLHN M pPALaMH CHUMATOLIHXCSI.

5. Ipu cbemke TPynn BHYTpH moMewLleHHHi cJaemyer nnapparmuposars
YMEPEHHO, POBHO HACTOVIBKO, HACKOJIBKO HEOGXOLHMO VIS TIOJIyueHHs] Pe3Ko-
CTH OT mepBOro 10 MOC/AEdHero (Bray6b) uesoBeKa, B wessix BO3MOMKHOLO
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VMEHBIICHHS BLIAEPXKKH 1O HECKORbKHX cekyH. [lepen cbeMKOW HYXKHO mo-
TPOCUTh CHHMAIOUUXCS HE IBHUTaThCH:

PENTPOLYIITUPOBAHHUE

PenponyunpoBannem pa3biBaeTcsl mepechbeMKa YepTeXKel, PHCYHKOB, Kap-
THH, POTOCHHMKOB M [APYyrHX MJOCKHX H300pa’keHHH.

1. Penponykuun ynoOHEe MPOM3BOAUTL aNNapaTtoM C IBOHHbLIM pacTd-
JKEHHEeM Mexa, T. €. ¢ MeXOM, pacTsI>Ke€HHe KOTOpOro BABOe GoJbiie (OKYC-
HOrG paccrosiHusi oObeKTHBa Kamepbl. Pempomykunun B KpynHoM macuitate
(m0 HaTypasbHOH BeJHYHHbI) BO3MOXKHBI TOJIBKO MOCPENCTBOM ammapara,
HMEIOL1ero ABOHHOe pacTsizkeHHe mexa (Hanpumep, «PoToKop 1»).

2. [lepecHuMaeMblii 4epTEXK, PUCYHOK HJH (hOTO yKpemJsioT Ha CTCHE.
He6ouib1ioji opHruHan MoXKHO MOMECTHTb MO CTEKJO KOMHPOBAJbLHOH PaMKH.

3. Annapat caeayer pacnoJOXXWTb TakWMm 06pa3oM, 4ToObl OOBLEKTHB
HaxXOIHUJCs OPOTHB LEHTPa MepeCHHWMaeMOro OpHrHHana W 4TOOGbl MaTCBOE
cTexJo ObLIC TOYHO mnapanyesbHO OPUTHHAJY, HHAaue HEMHHYEMO MOJIYUHTCS
HcKakenne. Takasi ycTaHOBKA — JOBOJILHO KPOMOTJIMBAsi OMEpalHs.

4. OcBeleHne OpHTHHA/NA HOJKHO ObiTh COBEPIIEHHO pPaBHOMEDHBIM.
Iocruraercss 3T0 WM CbeMKOH MPH HHEBHOM CBETE HJH HCHOJb30BAHHEM
IBYX ONMHAKOBBIX WCTOYHMKOB CBETd, PACMOJIOXKEHHbIX Mo O0KaM OpHrHHanla
Ha ONMHAKOBbLIX OT HEro pPacCTOSIHHUSIX.

5. Haponky Ha peskocTh HY>KHO NMPOH3BOAHTHL OCOGEHHO TIIATEIBHO, IO
BO3MOXKHOCTH [PH TOMOILLH JYMbI.

6. O6bekTuB caenyer obsizatesbHo mnuadparMupoBath mo 9—12, 5.

"+7. Ilna penpomyKuuii NPHMEHSIIOTCS TAK Ha3blBaeMble PEnpoayKIHOHHbIC
[JaCTHHKH: LITPHUXOBble (AJas 4eprexkel W Mp.) W OOJYTOHOBhe (AJs fepe-
CbEMKH (DOTOCHHMKOB, KAPTHH H TOMY MNOAOOHBIX OPHTHHAJIOB).

OBEMEA JTBH:KREHHUA

CbeMKa NBHXKEHHs] — YJIHYHBIX CI€H, IEMOHCTpAauui, GU3KyILTYPHBIX W
CTIOPTHBHBIX CIOKETOB — MPOHU3BOAUTCA OOLIYHO C PYK C MPHIENOM 1o HKOHO-
meTpy. Kpome Bcero, uto GblIO CKa3aHO O APYFHX BHAAX CHEMKH, HALO Y4H-
ThIBaTh CJe/ylollee:

1. BeibupaTh coJlHEYHOE OCBenleHHe H HaHuOOJIbLIYI0 CKOpPOCTb 3aTBOPA,
T. €. HauMeHbllyl0 BbIAepxkKy (mo Tabaume 5). Yem ObicTpee ABHXKYTCS
npexMeTbl H 9eM OHH 6/iMXke K ammapary, TeM KOpoue HY»KHa BbUIEpXKKa.

2. Ismxkylinecs HepjaaJseke ¢ 6OJBLIOH CKOPOCTBIO MpeMeTH (Hanpumep,.
aBTOMOOUNB) TPeOylOT OueHb OO0JIbIION CKOPOCTH 3aTBOpa, B OCOGEHHOCTH
€CJIH OHH IBHXYTCH Ha mepeiHem miaaHe. [1o3TomMy cymecTByioT mpeleshHbie
BBIZEPXKKH IJ1s MOMEHTAJbHbIX ChEMOK, KOTOPhIX HEOOGXONHMO NpHIAEPIKH-
BaTbCsl, YTOGB! MOYYHTh pe3KHe CHHMKH.

Tak kak anmnapate «®otokop 1» u «TypHCT» He UMEIOT cKOpOCTel 3a--
TBopa GoJiee GbICTPHIX, 4eM /100 CEKYHMbI, TO GbICTpPhle NBHIKEHHS CIOPTCMe-
HOB Ha G/JIM3KOM PACCTOSIHMM CHHMAaThb 3THMH annapaTaMH HEBO3MOXKHO —
HEMHMHYeMO MOJYUHTCS CMAa3aHHBIH, <«IIeBeJeHBI» CHHUMOK. B Takux cayuasix
cJedyeT OTOHTH C aNmapaToM MofaJibllle W MOJYYHTh CHHMOK C MEJKHMH, HO:
Pe3KkUMH (HUTYypaMH,

3. HanGosee BhIrOnHOE TMOJOXKEHHE amnapaTta (B CMbIC/e YMEHbIIECHHS
pHCKa «CMa3KH» CHHMKA)—3TO MOJOXKEHHe, IPH KOTOPOM CHHMAaeMbli Mpeln-
MEeT IBHXKeTCs HOpsiIMO Ha ammapaT, H HaWMeHee BbITOJAHOE, KOrja HpeaMeT
ABHXKETCsl MHMO anmapaTa NapaJJiesibHO MJIacTHHKE.
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4. U3 nomeuienHofi Huxe Tabuuun 12 BuOHO, yto Kamepamn <«®Poro-
Kop 1» u «Typucr» ¢ BbIAEPXKKOH B !/100 CEKYHAbl MOXHO CHHMAaTb JIOObIe
IEHXKYyImHecs OOBEKTbl: Bech BOMpPOC 3aKJIOYaeTcs JHUIL B ONpeNeJeHUH
PAacCTOSTHHSA, C KAKOTO BO3MOXHA CbheMKa. DTH pacCTOSHHS W YKa3aHbl B Ta-
6anme C006p33H0 HanpaBJ€HHIO ABHXEHHA OpeAMeTa ChEeMKH MO OTHOIEHHIO
K annapary. Tak, u3 Tabuaumbl BHAHO, YTO C BBIAEPXKKOH B /100 CEKYHIb)
BO3MOXHO CHMMATh Melexoaa: HAYLIEro napanneibHo MIacTHHKe — ¢ 7 MCT-
poB, umyuniero moa yrjom B 45° k anmapaTty — ¢ 5 MeTpOB, a HAYIIEro Npsamo
Ha ammapaTr — Iaxe C pacCTOAHHA B 2 MeTpa, T. e. ero u3obpakeHHe MOXK-
HO MOJIyYUTL BTPOe KpyMHEe, YeM B HEpPBOM CJyyae.

Tabaunua 12

HANMEHBLUIAE PACCTOSIHAS, C KOTOPBIX BO3MOEHB CHEMKH
ABHKRYUHAXCHA OBBLEKTOR C BBITEP:KKON B 15 CEKYHJIBL

1) Xan ravepnt 9X12 cm (06BEETHB ¢ DOKYCHBIM paccTosunem 8 13,5 cum)

2) Xaa gavepn 6,5X9 cm (o6berTnB ¢ Dokyennrv paccroaumen B 10,5 car)
I[IpeameTr gBHUXKETCSH:

rapasuieabHO 10/, YrJjoM TPSIMO

TIJIACTUHKE B 45° x onTH- Ha ammapar
ABmwicywuiics 06beKT (mepmenauky- | ueckoii ocu

JISIPHO K ONTH- L \

4yecKoil ocn) l

o ’
M e T p Bl

[Mewexox, MemJeHHO MAYWMI . . 7 5 2
» OBICTPO MAYLWMH . . . 10 7 3
BEEYH 7 2w s it o ot iabomin S 25 17 8
JIbokHMK (HOpMaNbHBIH wWar) . . . 15 10 5
Konbkobexel, (He TOHMK) . .. . 25 17 8
Berocuneaucer Ha mporyake . . . 30 20 10
CrnopTUBHbBIE JABH)KEHHUST . . . . . 50 35 15
Jlomanp peiceto . . . . ... .. 30 20 10
TPaMBaK .. - & o+ s s sin s s 20 14 6
ABTOMOOMJIL B TOpPOAE . . . . . . 50 35 15
IMapoxox . . . . . . ... ... 35 25 10
IMToesx, maccaxupckuid . . . . . . 75 50 35
CamouseT macCaKMpckui . . . . . 300 200 —

4
[Ipumeuanne. [Ipn cbeMke ¢ BoAEPKKOH B lfgy CEKYHIB PacCTOSHHS
YBEJIHYHBAIOTCS BABOE, NPH 1/ CEKYHALI— B YeTHIPE pa3a MO CPaBHEHHIO C yKa-
3aHHBIMH B Tabanue.

5. Hasonky ma peskocTb HesaioT mpeaBapHTeNbHO HAa KaKOH-THGO mpen-
MeT, pacrnoJIOXKEeHHbIH TaM, Tle JOJIKeH NPOHTH WM NpoexaTh NBHXKYILLHHCA
o6beKkT (HampuMep, Ha KaMeHb, Ha CTONO, Ha CTOsiero uejoBeka). Koriaa
NpeaMeT CbhbeMKH MOPOBHSIETCS C MEeCTOM HaBOAKH, HAXXUMAIOT CIYyCK 3aTBOpa.

6. MHorna B mose 3penusi anmapata HaxoOAATC NPCAMETHI, ABHXKY-

UIHEeC C pasJHYHOH CKOpPOCTHIO H B pa3Hbie CTOpPOHbI (HampuMep, TpH
cbeMke yuun). B Takux coayuasix Hamo MM NPUMEHHMTh BBILEPIKKY, NpH
KOTOpO¥ Haxe nanGosee OBICTPO JBHKYLIMECA TPeAMeT NOJIKEH BBINTH
PE3KHM, HJIH K€ TNPHMHPUTLCA C HEPE3KOCTHIO HEKOTOPbIX BTOPOCTEHNEHHBIX
NpeIMETOB H HOOMBATBLCS JIHIIB PE3KOCTH TJaBHbIX.
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7. Kamepa ®3]I1 co CBOMMH CKOPOCTSIMH HO /500 CEKYHIBI 3HAUHTENEHO
6oJiee MOAXOMMT IJsi CIOPTHBHBIX CbheMOK. [IpuBoammas Huxe tabauma 13
noka3blBaeT HaWMEHbUIHE pacCTOsiHKWA, C KOTOPhIX MOXKHO IIPDOH3BOIHTL
CbEeMKH pasjIiYHBbIX ABHXKYLIHMXCS OODbEKTOB MpH BblAepxkKKe B 1/500 CEKyHIbL.

Ta6baumua 13

HAHNMEHBIINE PACCTOSIHAA, C KOTOPBHIX KAMEPOH 3] BO3MOEHO
®OTOIPAPHPOBATH IBIKY NIHECS 0BHEKTHI C BBIIEPIKKO B /50 CEKY HIBI

(119 HOPMAALHOTO 00hekTHBA ¢ (OKyCHBIM paccToanueM B 50 .z.az)

IIpeameT ABUXETCH:

napajieabHo MOJL, yrJIOM MPSIMO
y NJIACTUHKE B 45° K onTu- | Ha ammapat
JBIOKY LUMHCST OGBEKT (meprieHAUKY- 4eCcKoil ocu
JSIPHO K ONTH- % v
yeckoit ocu) l
e 4
M e T p Bl
[Mewexon, MEATEHHO MAYUMIA . . 4 2,5 1
» OBICTPO MAYLMI . . . 5 1,5
Beryn . . . L=, 1 12 8 4
JIbDKHUK (HOpMaJIbeIM ‘war) . . . 8 5 25
KoHnbkoGexel, (He roHmmK) . . . 12 8 4
Besocunezucr Ha mporyJke S 15 10 5
CrnopTHBHbBIE ABWKEHHMS . . . . . 25 17 8
Jlomann pucmo. S E e s 15 10 5
Tpampait . . S e 10 7 3
ABTOMOOHIB B ropon,e 5 ole Ll & 25 17 8
[Mapoxox . . . . 15 10 5
[Toesx naccamnpcxuu L 35 25 12
CaMoJleT maccarxmpckmit . . . . . 150 100 =

ITpunmewyanus: 1. Ilpu BbLaepxkKe B Y/ CEKYHABI—PACCTOSIHUST YBEIUYH-

BaloTcsl B 2'/, pasa.

2. Ilpn mmpoxoyronsHoM ob6bexTuBe ((hokycHoe paccrossHue = 28 ua) CheM-
Ka BO3MOXKHA C BABO€ MEHBIIMX PACCTOSIHMII; TIpU TenxeoGbekTuBe (GoKycHOe pac-
crostane = 100 .zm) — ¢ BABOE OOJBLINX PACCTOSIHMI, YeM YKA3aHHbIE B TaGJIHILE.

3llecy ObIM HaHBI MPOCTEHIIHE YKA3AHHS MO CHEMKE I/ HAaYHHAIOUIHX.
EBonee monpobuo _pasJuHbIe BUIBEI CHEMOK paccMOTpeHbl BO 2-ii 1 ocobeHHO
B 3-ii 4aCTsix 3TON KHHTHU.

B npakTHKe nouyTH KaxKAOro HauyWHalollero GbIBAIOT CJyuyaH, KOTAa OH,
Rasajioch Obl, Bce mpojenaJ NPaBHJIbLHO, HO MOCJE HPOSBJICHHS MOJYUHJ UH-
cryio muiactuHKy. O6bsicHaercss 3To TeM, yTo (OTONMIOOHTENb NPOCTO BTOPO-
nsix 3a0bll... OTKPHITH KPbIMKy KacceTbl. [103TOMy HauHMHaIOUHi LO/DKEeH MPH
CbeMKe Je/laThb BC€ CHOKOHWHO H YBEPEeHHO, He TOPONSCh H HE BOJIHYSCH.

HanmomuuM KpaTko B mocse10BaTeJbHOM NOPsSAKE BCE AefiCTBHs, HEOOGXO-
JuMble IJ1 MPaBHUJIbHOH CBEMKH,

CbeMga ¢ BuLAepxEoll Goabme !/ CERYHIBI

a) yCTaHOBHTDb amnnapat Ha IITATHB HJH APYTyIO MOJACTABKY;

6) OTKPLITH 3aTBOP;

B) MOCTaBHTb CaMyio GOJIbLIYIO nuadparmy;

T') 10 MaTOBOMY CTEKJy LOGHTbCS pPe3KOCTH INMIaBHOTO MpeIMeTa CheMKH;

) mocTaBHTh Auadparmy, COOTBETCTBYIOULYIO YCNOBHSM JaHHOIM
CBHEMKH;

€) 3aKpbiTh 3aTBOP H YCTAHOBHThL €ro Ha HyxHyl OykBy (I uau K);
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) BMECTO MaTOBOTO CTeK/a BCTABUTb KACCETY C INIACTHHKOM H OTKPBITh
€€ KDBIIIKY ;

3) NPOH3BECTH BELIEPKKY ;

¥) 33KPLITb KPBIIKY KACCETLI M BLIHYTb KACCETY M3 KaMepLL

MomenTanbHAA c'HeMEA (¢ BHIIEPKKOIN B 1/,y ceRyHIH H MeHbIIe)

Ecmu HaBomAT Ha pe3KOCTh 10 MaTOBOMY CTEKIy, TO MOMEHTAJILHAsI
CBEMKA MPOM3BOMMTCA TaK Ke, KAK H ChEMKAa C JUIMTeNbHOH BbIIEPHKKOIi, HO
8aTBOP YCTAHABJMBAIOT HAa HYXHYIO CKOPOCTb.

Ecmir MoMenTanbHy10 cheMKy TpeGyercs IpousBecTH GhICTPO, Ge3 ycra-
HOBKH IO MaTOBOMY CTEKJy, TO HNeHCTBYIOT TaK:

a) BCTAB/AIOT B AlNapaT KAcCeTy C IVIACTHHKONH M BBLLABHTAIOT KPBLILLKY
KaCCeThl ;

0) yCTaHaBIMBAIOT HYXHYI0 auadparmy;

B) HABOJSAT anmapaT HA Pe3KOCTb IO LIKAJAE PACCTOSHHII;

I) yCTaHABAMBAIOT 3aTBOP HA TPEGYEMyI0 CKOPOCTD;

J1) OTBICKHBAIOT B BHJOUCKATENE OOHEKT CHEMKH

€) B KEJaTeJbHbll MOMEHT HAXKATHEM CITYCKOBOTO TDOCHKA MPUBOLSIT
BaTBOP B JEHCTBHUE;

) BCTaB/IOT OGPATHO KPHLIIKY KACCETH H 3aMEHAIOT KACCETY HOBOIL.

Ilpu paGore na mienxe B OGOHX Cayuyasx IO OKOHUAHHH CHEMKH HAJO:

npu QuIbMOaKe — BLTAHYTH KJI4laH M OTOPBATb €ro (BHEpeiH
BCTAHET HEIKCIIOHHPOBAHHAs IIEHKA);

OpH KAaTYyWEUYHOH IJeHKe—NepeMoTaTh IVIEHKY AJs CJedyiolle-
ro CHHMKa.

JRYPHAJI JIISI SATICH CBEMOK

Ilas yueTa yclOBHil CHEMKH H BHIBOAOB O JONYIIEHHLIX NPH CHEMKE
OWIMOKAX B ONpENENCHHH BLLIEDIKKH, a TAKikKe, UTOGH He MepenyTaTh HeraTu-
Bbl H J1aTh K CHHMKaM IPaBHJILHLIE IIOAMHCH, TOJE€3HO BECTH 3aMHCh CIOXKETOB
H yCJIOBHH CBEMKH IPHMEPHO CJIELYIOIUM 00pasoMm:

OBPABEN KYPHAJIA NJ5 3AINCH CHEMOK

]
o £ L
g = o ES
o Yrto cuaro 2 e Ocneme- 56 b g Tpumeuanue
=R = '._g Hue @ a oo =
Sy ) B> = o 3 o
%2 = EZ | 58 | &8
1 | JemoHcrpauus 3aBoxa
«/IMHAMO>» Ha MIOIWALN
Pesomommn . . .. . [1/V | Coxnme | 300 | 63 /5o | TMepenepskia
1 4. |c 6Genbimu
obrakaMu
2| Toxe « o ¢ s o oo l2u | To se 300| 9 1100 | Hopmansusiii He-
TaTUB

Usyuenne samuceil mpumecer HAYHHAIOIEMY (OTOMOGHTEMO GOMBUIYIO
TOML3Y, HaCT €My BOSMOMCHOCTb IIPOBEDSATb CBOK PAaGOTy H OGIErdyuT npu-
OOpeTeHHe NMPAKTHYECKOTO HABHIKA B OIpELe/eHHH BLIJI€ PIKKH.

————aORe—

S ®dotorpagmua s 25 YDpOKax
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HETATHBHEI IIPOIECC

KAE NIPOABJIAETCA INTACTHHEA

[MacTHHKA, HA KOTOPOH y»Ke NMPOM3BEJICHA CheMKa (3KCIMOHHPOBAH-
Has), MO BHEWHeMy BHJIy HHYEM HE OTJIAYAETCS OT HE3ACHSTOM : claon ee
MMEET TaKOi e POBHBIIl MEJTOBATHI MM PO30OBATEIH OTTEHOK, 0e3 Malei-
IIMX TIPU3HAKOB M300paxceHus. HoO B MeHCTBHTENBHOCTH, MOJ BIMAHHEM
JeHCTBOBABLIEr0 BO BpEMsi CHEMKH CBETa, BHYTpEHHee CTPOCHHE CBETOUYB-
CTBHUTEJILHOTO BEleCTBA B CJIOE IVIACTHHKM He 3aMETHO YIS I/a3a H3MeHH-
J0ch. [IpH 3TOM OHO M3MEHHJIOCH CHJIbHEe B TeX MecTax, Ie H300paxeHue
mpeaMeTa CheMKH OBUIO HAa IJIACTHHKE cBeTiee (T. €. TaM, e CHIbHee
JefictBoBan cBeT) W ciabee TaM, rae u3oOpaxceHue ObUIO TeMHee.

Takum 06pa30oM CHATAas IJIACTHHKA COZEPIKHT B CBOEM CJIO€ CKPLITOE
n3o06paxenu e npeamera chemku. Iocmemyromasi ¢ororpapuyeckas o6-
pa6oTKa IIACTHHKM XHMHYECKMMH BEIECTBAMH JO/KHA BLIBUTL CKPLITOE
u300pakenue, MPEBPATUTH ero B Buaumoe. OnHAKO 10 OOPabOTKH CHATAS
MJACTHHKA OCTaHETCs BCE ellle UyBCTBHUTENILHOH K CBETY; IMO3TOMY IOCIe-
Jyoiue onepauud (IPOSIBJAEHHE) NPOMSBOMITCS MNPH Ge3omacHoM s
NJACTHHKM HeaKTHHHUYHOM KPACHOM CBeTe, B TEMHOH KOMHATE MM Ja0o-
paropud.

IPUTOTOBJIEHNA

[Mepex HAuamOM MpPOSBJEHHs HYXHO PACCTABUTDL B JaGOpaToOPHUH B y106-
HOM i1 paGoTLl IOPSIAKE BCE Te NMPEeAMETHI, KOTOPbLIE MOHAA00ATCA MPH
BeJleHUH HEraTHBHOTO IIpoliecca.

[Ipexae Bcero HEOGXOMMM NPOSBUTENb — PACTBOD XHUMHYECKHX
BEIeCTB, C MOMOILIO KOTOPOro H300paj<eHHe HA IJIACTHHKE JEJaeTrcs BH-
JIHMBIM, HJH KaK TOBODSIT, MPOSIBJAsETCS.

Kaxapiii oTo/mo0uTeMb JO/MKEH CO BPEMEHEM HAyUHTLCSl CaMOCTOs-
TeJbHO NMPUrOTOBMSITh MPOSBHUTENb, HO HA IEPBLIX MOPax ClIeNyeT IOMb30-
BATbCS TOTOBBLIMM NMPOSIBUTEJSIMH, KOTOPHIE IPOJAIOTCS B (OTOrpaduIecKux
MarasuHax.

ToTOBLIT CyXO0ii MPOSBHTENIb NPEJCTAB/AET COOOH MOPOIKOOGPasHYIO
CMeCh, HACHIIAHHYIO B CTEKISHHLI MM KapPTOHHLIA MATPOH HJIH LHJIHHIAD,
IIpHYEM JBE YaCTH CMECH Da3JeleHbl MEKIY COOOii: MEHbIas YacThb — 3TO
COGCTBEHHO TPOSIBJSIONIEE BEIECTBO, GOJbIIAA YacTb — OCTalbHblE HEOG-
XOIMMble XUMHUECKHe BeliecTBa. [a KaxkJoM MaTpOHe HaKjeeHa ISTHKETKa
C yKasaHHeM HA3BAHHMS IPOSIBUTEJs, €ro HA3HAYCHHUS M COCO0A PacTBOPEHHS.
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YKasannoe KoJHueCTBO BOALL
OTMEDSIETCA CTEKJISIHHOH MeH-
3ypkoit. Crenyer HabmoaaTh | -
8a TIATENLHBLIM PACTBOPEHH- N
€M BEILIeCTB H CHAYasa PacTBO-
PATL  OTHEJNEHHYIO MEHbUIYIO
YaCTh, a 3aTEM — OCTaNbHOII
Geaerii mopomwok. Ecaum npo-
SIBUTETb PACTBOPSIETCSI B Tell-
JOH BOJE, IMepej HavaaoM
NPOABIEHUST HEOOXO0MUMO JATh
€My OCTBITb 10 KOMHATHOMH
Temneparypsl. PactBopurs cy-
XOH INpOSIBUTENb MOXHO B
CTakaHe, OaHKe U T. II.

Bropoe neoGxoaumoe Be-
IECTBO — 3TO (HKCANK % 3. Pukcupogaruve
(wakpenuTenb») — BOAHBL
PacTBOpP CEePHOBATHCTOKHCJO-
ro  HaTpus,  Ha3blBaeMoro [ Zimeerod ]
OOBMHO THNOCY Db ( U- |ceem (umu ngmnossi)
TOM (25 rpaMMOB THIOCYJIb-
¢ura na 100 kyOuueckux can-
THMETPOB BOJDI).

DuKkcaxkH  HUMEIOTCA B
NpoJaxe B BUIE CYXOro IO-
POIIKa, HACBINAHHOTO B MATPO-
HEl WiH B KOopo6ku. Comep-
XKHMO€ NAaTpPOHA CIeLyeT pac-
TBODUTH B YKa3aHHOM Ha 3TH-
KeTKe KOJIMUECTBE BOJLI.

B Bannouky 9x12 cx mamsaor 100 KY0O. ci TPOSIBUTENS ; B BaHHOY-
K HHOrO pasmMepa — COOTBETCTBEHHOE KOJNHYECTBO MPOSABHTEJS..

Baunouky ¢ mposiBuTeneM cTaBsT Ha CTON CrpaBa, HaJeBO OT Hee —
BAaNHOUKY C YHCTOH BOJOIi, W €lle Jajee cleBa — BAHHOUKY C (DHKCAKEM.

Ha puc. 31 narasigHo uso6paseHbl B mocienoBaTesbHOM nopsaKe pas-
JIMYHbIE CTAJMH MPOLECCa MPOSIBJICHHUSI.

Hrmke moapoGHO ommcan xom nmposieieHust . OCTalbHbE omnepanuu 006-
pabOTKH MIACTHHOK.

DTOT ypOK HAYHHAIOLIEMY ClIELyeT MpPOYecTb 0COOEHHO BHHMATEILHO.

() TemHOKpacHslU ceem

B munym

¥ 4 Mpomeiena 5.Cywna

Puc. 31. Tax nporexaer neratuBHbIi mporece

IIPOABJIIEHUE

ITox BrmusHueM tposBUTENST B TeX MecTax CBETOYYBCTBUTENBLHOTO  CJIOS
IVIACTUHKM, Ha KOTODbLIE BO BPeMs CBHEMKH IIOAEHCTBOBAJ CBeT, MOJIOYHO-
XKe/IToe 6POMHCTOE cepebpo IpeBpallaercs B MeTajinyeckoe cepeGpo. e
CBET HE MMOAEHCTBOBAaJ — 3TOrO NpeBpauleHds He HPOHCXOMHUT; IAe CBET
JEHCTBOBAJ MEHbIIE — IIpeBpalleHHe IPOUCXOAUT caabdee.

Menbuaiitge 4acTHIBI METAMIHUECKOTO cepebpa HMMEIOT UYepHLIH IBET,
N03TOMY H300paKeHHe Ha HEraTHBe nosy4aeTcss 4epHbIM (BepHEe, OHO CO-
CTOMT M3 LEJOH INKAJALI CepbIX TOHOB PasMHYHON IJIOTHOCTH) U TE MecTa,
KOTOPBIE HA NpeAMeTe CHEMKH ObLIM CBETJLIMHM, HA HEraTHBE OyayT Hau6o-
Jiee TeMHBLIMH.

[Tponiecc mposiacHus IIPOTEKACT TaK.

B+
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Korza BAaHHOUKH C MPOSIBUTENEM, (PUKCAXKEeM M BOLOH MPHTOTOBJEHH M
CTOAT Ha CBOMX MecTaX (puc. 32), mpuueM BaHHOYKA C NposiBUTEJEM HE
[O/IKHA HAXOAMTLCS CJHMIIKOM GJIH3KO OT Kpachoro (oHaps, 3axHraior
KpACHEI CBeT, racar GeJblil, OTKPLIBAIOT KacceTy €O CHATOH MJIAaCTHHKOH,
BBIHMMAIOT MJIACTHHKY M3 KacCeThl H MOTpyKaioT ee B MPOSBUTE/b.

[lnacTHHKa B MpOsiBHTENe, GHKCAXKe U BOJAE JI0JKHA JI€XKATh oGs3aTelnb-
HO CBETOUYBCTBUTEJLHHIM CJIOEM KBEpXy, HHaye OHA HEMHHYyEMO Gyner
ucnopyexa.  I[IposiBUTEND
JOJIDKGH HOKPBHITH BCIO IJIa-
CTHHKy Cpasy, MHaie Ha
nefi momyuartcss natHa. Jlo-
cTuraeTcss 3TO IPHEMOM,
HATJISNHO HW300park eHHBIM
Ha puc. 33: onuH Kpai
BAHHOUKH C TIPOSABUTEJIEM
NPUIIOAHAMAIOT H KJIaLyT B

QuKcam Boda Mposgumens Hee MJACTHHKY, ONXHOBpe-
q MEHHO OIyCKas BaHHOUYKY

fonomenye Ha cron. Ilpu STOM mpO-

SIBHTE/Ib POBHBIM cJloeM 00-

JIUBAET BCIO INIACTHHKY.

Puc. 32. Pacrono)xeHue NnpeamMeToB Ha CTOJe MOXHO TaKKe [OJOXKHTh

AR BROZRAEHHE NJI4aCTHHKY B  BaHHOUKY

¢ nmposiBiTeNeM H OBICT-

PBIM HAKJIOHOM MOC/IENHed JOCTHYb TOTO K€ pe3ysbTaTd. HyxHo TBEPIO

OMHHATb, YTO BO BPeMs MPOsIBJEHHsI NPOSABATE/b [IOJIKEH MOKPBIBATH CIIOIL
BCIO MJIACTHHKY.

Jlnsi mpelynpeskieHdss BO3MOXKHOro IEHCTBHA KpacCHOro CBeTa Ha
IJIACTHHKY MOJIE3HO MPH YNOTPeOJIeHHH BHICOKOUYBCTBUTEJBbHLIX OPTOXpOMA-
THUECKHX MJACTHHOK BAHHOUKY C TPOSBJsEMOll MJIACTHHKOW NMPHKPLIBATH OT
JefCTBHS MPSMOro CBeTa J1a6opaTOpPHOTO (oHAps KyCKOM (aHepwl - MM Kap-
TOHA H OTKPHIBAThb €€ JHMIILb Ha BpeMs, HeOOXOmHMoOe st HaOJo1eHns 33
XO/IOM TPOSIBJIEHAS.

Bo BpeMs NposiBJAE€HHs BCS IUIOUIALb ITACTHHKH JOJUKHA DPaBHOMEDHO
OMBIBAaThCSl MPOSIBUTEJNIEM, AJIf YEro BaHHOUKY CJErKa TMOKayHBaIOT B pasHbIX
nampas/iennsx. [Ipn 3Tom Hamo crapaThb-
cq He TPOJHBATL MPOABHTEINb.

Ecsiu npu cbemke Bce HeficTBAs Obl-
JId BbHINOJIHEHBI TPABHJBHO H BbIIEPKK2
B35Ta BEpPHO, TO yXKe BCKOpe Mocje Ha-
yaJia MPOsiBJICHUSl Ha IJIACTHHKE MOfBJISA-
JoTC mpu3HaKH Oynymero Haobpaxe-
pust. I1epBBIMH CTAHOBATCS 3aMETHBIMH
cBeT/ble YacTH IpemmMeTra CbeMKH, Hd-
npumep, He6o (Ha mJIACTHHKE OHH BHI-
CTyMaoT B BHIAE TEMHBIX MECT).

Uepes MOJATOpPLI-IBE MHHYTHl IIOCJIE
HauaJja fpOosBJAeHHsl MOXKHO BBIHYTDH IlJIa-
CTHHKY H3 MPOABUTEJIST U pacc.MOTpeTb ee Puc. 33. Tax creayet onyckaTh
Ha cBeT KpacHoro (ouapsi (0AHAKO, MO- IUIACTUHKY B MPOSIBUTEIDL
BTOpAEM, He HOJIbIE, YeM 3TO Heo6Xo-
numo). Ilpeamer cheMkH OyleT yke BhOJHe 3aMeTeH Ha MPOCBET, BCe €ro
cBeTJibie MecTa OyZyT TeMHBbIMH, a TeMHble — CBET/ILIMH. IlnacTuHKy MOpH
atom mpocMorpe (Kak 4 BO BCeX APYTHX caydasix) CJAelyer AepaxaThb TaK, KaK
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yKasaHO Ha pHC. 34, BO u3bekaHHe MOPYH CBETOYYBCTBHTEJIBHOTO CJIOS MaJib-
namu. Beictpo ocmoTperR miaCTHHKY, KJaAyT ee OOpaTHO B BAHHOUKY IJIS
MPOIOJKEHHS MPOSIBJEHHS.

Hanbwe takum xe o6pasom HabmORAOT 38 06pa3oBaHHeM H300paXKeHHA
(HeraTuBa) uepe3 Kak/ble IOJMHHYTHL. [IpH 3TOM Halo Bce BpeMsi NIOMHHTb,
4TO He cJedyeT MOJHOCHTb IJIACTHHKY OJuXKe, 4eM Ha noJametpa K ¢oHapro:
Jlaxke KpacHbIl CBET MOXKET BBI3BATH 00-
pa30BaHHE Ha MJACTHHKE Cepofi ByaJu.
Ilpn paccMaTpuWBaHHH MJIACTHHKH CJe-
nyer HabnonaTth, uTOOBl CTEKAIOMWIHH C
Hee MPOSIBHTENTb He Kamaja B (HKCAXK H S
HE 3arps3Hsa ero.

[Tpono/xuTeNbHOCTE  MPOsIBIEHUS
6bIBaeT pa3JIHUHON; OHA 3aBHCHUT OT MHO-
THX MNPHYHH: OT XapakTepa oObeKkTa
CbEMKH, COpTa [JIACTHHKH, BbIIEPKKH,
coCTaBa MpPOSABUTENSl, €ro TeMIepaTyphl
(a Takke W or copra ¢orobymard, Ha
KOTOpOH [penroJaraiT NeuaTaTtbh OO3H-
tHB). IlosTOMYy He mpexncraBisieTcss BO3-
MOXKHBIM YKasaTb CTaHNapTHOe BpeMd Aepmams max !
NpOSIBJICHUS, MPUTOAHOE /s BCeX CJy-
yaeB. OGbIYHO MpOsIBJIEHHE 3aKaHYHBAET-
c¢a B cpok oT 4 no 10 muuyr. Ecau 3a
9TO BpeMsl He yNacTCs HOJYYHThH BIOJHE
NPOSIBJEHHBII HEraTws, TO, BEPOSITHO,
HMeeTcd Kakafd-au6o omybka, uarle Bce-
ro HeloAep:KKa npm cbemke. [IpomoJ-
JKHTEIBHOCTh [MPOSIBJNEHHS 3aBHUCHT B
GOJIbIIOK CTEMEHH OT TeMIepaTyphl Mpo-
SIBUTEJISl: HOPDManbHOH  CUHTAeTCss KOM-
HaTHasg Ttemmeparypa ([18—20°Ll). Ten-
Jiblil MpOsIBHTeNb paboTaer ObICTpee, XO-
JIONHBIH — MelJIeHHee.

Ecnu Boliepkka Obla MpaBHJABHOH,
TO MNpPOSIBJEHHE CJeAYyeT BEeCTH JO0 TeX I[op, MOKa Ha HeraTHBe MOSBRATCS
pasnuyHble TeMHble JETajd: 3eJIeHb Ha Mepeldem [JIaHe, NEeTajH TeMHOH
CHEeXIbl H T. M.; €CAH K TOMY e H300paKeHue Ipu pPacOMaTpPHBAHHH €ro
Ha MPOCBET NOCTATOYHO MJIOTHO, TO MPOSIBIE€HHE MOXKHO 3aKOHUHTB.

Kpas mnacTuHkM, Haxomsiuecs moj Ma3aMHM KAaCCEThl, NPH CheMKe He
MO/BEPraJiuch HeHCTBHIO CBeTa H MOTOMY B MpPOSIBUTEJE NOJDKHBI OCTaThCH
Geapivu. Ecym 5T Kpasi Hauaim ByasMpoBaThCsl (MOKPHIBATHCS CepbiM HaJje-
TOM), TO 3TO TOXe MOXeT CJYXKHTb OJHAM H3 NPH3HAKOB TOrO, 4TO MPO-
sIBJIEHHE MOpa 3aKOHYHTh.

Touno onpenenuTs (M HaxKe OXapaKTepH30BATh) MPH3HAKH OKOHYAHAS
TIPOSIBJIEHHS] JTOBOJIbHO TPYAHO, H MPUBOJAHMble HaMH yKa3aHHS MOTYT OBITh
JHIIb BecbMa NpHOJHU3UTENLHBIMHE,

Becbma mosie3no, ec/u OMBITHBIA TOBapHil MOKaXKeT HAUHHAIOUIEMy HOp-
MaJbHbIAi HEraTHB H MPOBEJET ¢ HHM NpoOHOe MPOsiBJIEHHEe NPABHJIBHO 3KCIIO-
HHPOBaHHBIX MIaCTHHOK. C Te€ueHHeM BpeMeHH HAaYHHAIHH MPHOOGDETET OMbIT
M CMOXET TOYHO PAClo3HaBaTh, KOTAa CJeNyeT 3aKOHYHTh NPOsBJICHHE,

Crenyer Takxe y4HTHIBATB, UTO MPOSIBJIEHHBIH, HO HEOTHHUKCHPOBAHHBII
HEraTHB BHIFJISIAMT HECKOJIBKO IJIOTHEE, TEMHEE, 4eM OH MOJIyduTCs focJe du-
KCHPOBaHHA. DTO OOBSCHSETCS, KpOMe KPACHOrO OCBELIEHHS, TAKXKE H TEM,

Tax wemvas!

Puc. 34. Kaxk Henb3st H KaK HYXHO
Aep)xatk nmuaactuHky. Heasss porparu-
BaThCA JO CJIOS
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YTO HE MOJBEpriueecs AEHCTBHIO CBETA H NMOTOMY HE IPOSIBICHHOE MOJIOYHO-
XeJToe GPOMHCTOE Cepe6pO yMeHbIllaeT NMPO3PayHOCTh HeraTusa. Britaiys
U3 (uKcaa KasaBLIMICS paHee JNOCTATOYHO IIOTHLIM HeraTus, (PQTOMOOCH-
Tesb HEPeNKo ObIBAET PA30uapOBaH: Iepel HUM C/a0bli, HeAONPOsIBIEHHBI
Heratus. [103TOMy cieLyeT IPOSIBISATH HEMHOIO JOJbIlUe, YeM 3TO KaxXeTcd
HeOOXOJMMBIM T/Ia3y NPH OCMOTPE HeraTHBa Ha IIPOCBET KPACHOro (oHapsi.

HaunnaiomeMy ciaefyeT HMeTb B BHAY, 4TO Jyyllle HEMHOrO 3aTAHyTb
TPOSIBACHHE NIACTHHKH, YEM CJHIIKOM DaHO BBIHYTb €e U3 IPOABUTEN; HO
€C/IM HeraTHB CH/ILHO MEepenposiBieH, To 3TO Toxe omuoka. CHUMKH Ieii3a-
Jell M 3JaHHi, JOMyckaouye GOmbllyl0 IpopabOTKy JeTaneidl H CBETOBBIX
KOHTPACTOB, MOXHO MPOSIBJIATH HECKOJIbKO HOJbIIE; MOPTPETHl, Ha06opoT,
caeLyeT NpOosB/ATL MEHbIIE.

OIMOJTACKMBAHME

Ecau MposIBIEHHYI0 IIACTUHKY NEpPEHecTH M3 MposBUTeNs mpsMo B (u-
KCa), TO BMECTe C HEH TyJa NMONaJeT W HeKOTOPOEe KOJHYeCTBO 3arpsi3Hsiio-
mero ero mposieuTess. [103TOMy mpex<ae Hy:KHO CMBITh € IJIACTHHKH OCTaB-
LIuiics Ha Hell MPOSIBUTENb, UTO AOCTHrAeTCsl ONOJACKHBAHHEM €€ B TeyeHue
15 cexyHzx B BaHHOUKE C UHMCTOH BOJIOH.

OUNKCHPOBAHUE

[Tocie TpOSIBIEHHST HEraTHB BCE €II€ UYBCTBHTEJNEH K CBETY U MOXET
HCMOPTUTLCSI HA CBETY, €CIH B CBETOUYBCTBHTEALHOM CJIOE OCTaJCs MPOsi-
BuTENb. KpoMme Toro, HeraTHB Hempo3paueH — COLEPKHUT B CJI0€ H3OBITOUHOE
(HeMCroNb30BaHHOE) GPOMHCTOE Cepedpo, HMEIONIEEe KEeATOBATO-MOJIOYHLIIT
WM po30BaThlil BeT. Ha oOpasosanue BHANMOrO H300paXKeHHs HAa HeraTHBe
YXOIHUT OKOJIO 1/, BCero GpPOMHCTOro cepebpa, COAEp:Kallerocs B C/I0e Ivia-
CTHHKH ; OCTaMbHLIE %/; MOJJIENAT yIAJeHHIO.

O06e30nacuTh HEraTHB OT ILEHCTBHS CBeTa H YJANHTh H3JHUIIHEE GPOMH-
cToe cepebpo MOXHO IIOCPEACTBOM (HKCHPOBAH U (3aKPEIJIEHHs).
Jlnst 3TOrO TPOSIBJIEHHYIO W ONOJOCHYTYIO BOJOH IIIACTHHKY IIOMEINAIOT B
BAHHOUKY C (uKcaxeM, KOTODBHIH 00/aZaeT CrnocoOHOCTLIO PacTBOPATHL U
yHAAITh W3 TJIACTMHKH OCTABLIEECS HE TPOHYTLIM CBETOM M IIPOSIBUTENEM
Opomicroe cepe6po, He OKa3biBas IPH 9TOM HHKAKOIO BJHSHHSI HA METaJIH-
yecKoe cepeGpo H300paKeHHd.

dukcupoBaHue HAYMHAETCS NIPH KpacHOM ceTe. BanHouky ¢ ukcupyio-
Iefics MIACTHHKON ITOJIE3HO BpeMsl OT BDPEMEHH IOKAUMBATh.

[Tocne Toro Kax mJIaCTHHKA IpoOJiexkana B (PUKCAaxKe MHHYTHL TPH, 4 €lle
JIydlle ISTh, MOJKHO 3a)keub Oe/blid cBeT. Ecim Gesblit CBeT KemaloT 3axeub
ceifyac ke 110 OKOHUAHHM IPOSIBJIEHHS, TO H 3TO MOXKHO CJenaTb, HaKpLIB
BaHHOUKY C (PUKCHPYEMOH IVIACTHHKOM JOIIEYKOH MJIM KyCKOM KapTOHa.

Ecid 1o BcTeueHud TPeX-MATH MHHYT PAacCMOTPETh IIACTHHKY Ha MpO-
CBET WJH XKe € 000POTHOH CTEKJAHHOH CTOPOHLI, TO MOXKHO 3aMEeTHThb, YTO
MOJIOUHO-KEJTOE Hempo3pauHoe OPOMHCTOe cepedpo Ha CTEKJSIHHOH CTOpPOHE
NJIACTHHKH HAYaJI0 PAcTBOPAThbCA B (hUKcax<e, NpaBaa, HEPOBHO, MeCTaMH (UTO
3HAYCHUsI HE MMEET), M HEraTHUB IIOCTENEeHHO KaK OBl TeMHEET, B JEHCTBUTRD-
HOCTH CTAaHOBSICh Gosiee Mpo3payHbIM. MUHYT uepe3 CeMb-BOCEMb MOJIOUHBIi
OTTEHOK COBEPIIEHHO HCYe3aeT. 3a €ro HMCYE3HOBEHHEM YJI00HO HaOmonaTh
CO CTEKJISTHHOIH CTOPOHBI IJIACTHHKH.

TiiatesbHOE (PHKCHPOBAHHE HEOOXONHMO, HHAUe Ha HEraTHBE MOTYT
BIIOCJICJICTBHH TIOSIBUTHCSl JKEAThIE MM KOpUYHEeBLIe msiTHA. [Tostomy He
cJielyeT BHIHHMATh HeraTuB U3 (PHKCaxca cedyac e, KaK TOJMbKO ¢ 060pOT-
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10if CTOPOMLI HEraTHBa HMCYE3NH MOCHeTHHE CJIeJH MOJOYHO-KEJATOro OT-
TeHKa, T. €. OpPOMHCTOro cepefpa, a Hy)KHO OCTABUTL €ro TaM eIle Ha
CTONLKO K€ BPEMEHH, CKOJIBKO MPOLIO OT Hayajsa (UKCHPOBAHHS A0 HCYE3-
HOBEHHSI MOJIOYHO-3KeNTOro oTTenKa. st noiHoro ¢ukcupoBaHus Tpebyercs
OOBIYHO MHHYT ISTHAALATE.

Ecin pactBop ¢ukcaxka CHAHIIKOM XOJOJAEH (HOpMaabHash TeMnepaTypa
18—20°11) miM >Xe HCTOIEH MPOIO/DKHTENBHEM yIOTpet/eHneM, GUKCHpo-
BaHHE MOXET IPOJO/KAaThcs M goabmie. CKynMTbCs Ha (DUKCAaX M yIO-
Tpe6/IATh MHOTOKPATHO HCIOJBL30BAHHEIE PACTBOPHL ero He ciaexyer. Ha ¢u-
KCHDOBaHHE OZHOH MacTHHKH 9X 12 cu pacxonyerca 20 ky6. cu (ukcax-
HOTO pacTBOpa (MMM 5 2 CyXOro KPHCTAVIHYECKOrO THIOCYAb(QHTA).

Korja mmacTMHKAa OKOHYATeIbHO OT(HKCHPOBAHA, OHA MOMET OLITh
BbIHECEeHa Ha J1000il CBeT. .

IPOMBIBKA

[Moce (uUKCHPOBAHHA HYXHO COBEPLICHHO YAAMHTH OCTABIIMACST B XKe-
JIATHHOBOM CJIO€ TIIACTUHKM (DUKCAX — THIOCYJb(HUT, a Takke 00pasoBaB-
mMecss B peaysabTaTe (UKCHUPOBAHUA APyrHe COJH, MHA4Ye OHH BCKOPE HCIOp-
TAT HeraTuB. JIJsi ©TOrO HEraTHB CJeLyeT TLATENbHO IPOMBITH, Jydlle
BCETO B NMPOTOYHOH BOJAE, NMOJIOXKHB €ro B BAHHOUKY HIH Ipyroi IIOJAXOMIsi-
LKA YUCTBIA COCYL M MYCTHB B 3TOT COCYH CTPYIO BOJEI W3 BOJOIMPOBOJA.
Crtpyst HomkHa OBbITH €J1a00H H HE [JO/DKHA TaJaTh HEMOCPEACTBEHHO HA
HEraTHB, TaK KaK MOXeT IIOBPEJHUTh €ro; CTPY10 HaJ0 HAMPABUTbL Ha CTEHKY
coCyla WId Ha CBOGOJHYIO 4acTh AHA. [IpoTouHasi BOJda BLIMBIBACT H3 CJIOA
HeraTHBd HeKeJaTeJbHble PACTBOPHMBIE OCTATKM, WM Yepe3 Iojayaca IIpo-
MBIBKY MOXXHO CUHTATh 3aKOHUYEHHOH. Ecv BOAONPOBOAOM BOCHO/b30BATHCSA
HeNb3s, TO MOXKHO NMPOMBITh HEraTHB B BAHHOUKE B TeUeHHe IoJydaca, CMe-
HSS BOJY NPHUMEDHO Yepe3 KaX</ble 5 MHHYT.

[Tepen OKOHYaHHEM INIPOMBLIBKH IIOJIE3HO MPOTEPETH SMYJALCHOHHYIO CTO-
POHY HeraTHBa MOKPOH BAaTKOH /A YJaJeHHsl IPUCTABLIAX MEJIKHX YaCTHI
(mesaTb 3TO HAKO JIETKO M OCTOPOXKHO, CTapasch He MouapamnaTb pasMAryeH-
HOTO CJI0sT). :

HaunHatomeMy Jyunie IpPOSIBASTL HEraTHBBI IO OJHOMY, a (DHKCHDPO-
BaTh H NPOMEIBATH MX OJHOBDEMEHHO CTOJbKO, CKOJIbKO BMELAeTcs B COOT-
BeTCTBYyIOIIeM cocyne. Bo Bpema nposBJIeHUsi, (PUKCHPOBAHUSA H IMPOMbIBKH
ClIenyeT CJAeAMTb 32 TeM, 4TOObI OJHH
HeraTHB He 3ajeBaJ Jpyroro, HHaye
CTEKJIO TOLApaNaeT MATKHH 2KeJATHHO-
BLII CJIOJL

CYIIRA

Jlns Toro 4toGel MOMYyYHTL TOTOBBII
I IeyaTaHWs HeraTHB, €ro OCTaeTcs
TOJBKO BBICYIIHTh. CYIIHTh HETaTHBbI IyU-
e Ha ClelHaJbHOM CTaHouke (puc. 35),
32 HEMMEHHEM KOTOPOro MOXHO IPHCIO-
HHUTb UX CTEKJSHHOW CTOPDOHOH K CTEHKe
H T. IL., CJIeJsl, YTOOLI HHKAaKHe MOCTOPOH-
HUe TpeJIMeTHl HE KacajuCh KeJaTHHO-
BOT'O CJIOSI. Puc. 35. HeraTussl Ha CTaHO4KE

Ecin cymar Ha CTaHOYKE OJHOBDE- AJIsL CyLLKH
MEHHO HECKOJBKO HEeraTHBOB, TO CeLyeT
CTABMTb MX IO BO3MOKHOCTH HE CIMIIKOM OJH3KO OJMH K JPYroMy, YTOGHI
MexIy HHMH MOr CBOOOJHO LHMPKYJHPOBATH BO3IYX.
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Hu B xoeMm ciyuae Helb3sl YCKOPSATbL XOJ CYIIKH, CTaBd MJACTHHKY B
TernJaoe MECTO — Ha COJIHIE HJ/IH K IIeYKe: JKEeJIATUHOBLIH CJOH MOXKET JIETKO
PaCIVIABUTHCS, ¥ HEraTHB HCIOPTHTCH.

[TomeureHue, B KOTOPOM CYyLIAT HEraTHBLI, JO/MKHO OLITh IO BO3MOXK-
HOCTH JIMUIEHO IIbIIM, KOTOpas, NMPU/HMNas K cJI0K, Jaja Obl Ha OyAylux
oTneyaTkax IATHA U Toukd. Kak OBl HU 6b1ﬂ0 BCIIHKO HeTepne}me HAauyuHAw-
ero, HEe CaenyeT CTPEMHTbCﬂ YCKOPHTI; cyulxy. HEPEHOCHTb HeraTuBbl BO
BpeMSI Cy'lIIKH B IlpyI‘OC MECTO TO2Ke He pEKOMeHlIyeTCH — OHH [A0JI2KHBL
CyllllflTbCﬁ B OJIHHX TEMHepaTyprIX YyC/IOBHUSIX.

[To OKOHYAHHHM CYIIKM HEraTHBEI XPaHAT, CKJAaAbIBas HX, BO H30exKaHHE
NOBPEXJEHHST SMYJbLCHH, MONAPHO CJI0eM K CJIOIO.

0 IIPOABJEHNHA IITEHKI

Oobuue mpaBuia MpOSIBJEHHS, OMOJACKHBAHUs, (HKCHPOBAHHS, NMPOMEIB-
KH H CyIIKH OJMHAKOBBLI Il IJIACTHHOK M IIEHOK ; Pa3HATCS JHIIb HEKOTO:
pbleé TeXHHYeCKHe IIPHEMbl BCJCACTBHE CBOHUCTB H (HOpPMBI LEJIYIOH LHOI
0 IVIOXKKH.

Jluctel NNOCKOH NIJeHKH (GuibMnaka HMEIOT CKJIOHHOCTH He-
CKOJbKO BLITHOATHCS, IO3TOMY MPOSIBUTENs] HYXKHO HAJHBaTh B BaHHOUKY
o KpaiiHeH mepe BaBoe 6oJblIE,
yeM I/ ILIACTHMHOK. Kpome TO-
TO, HeAb3sl BBHIIHBATH *NPOSIBH-
TeJb Ha JIeXallyld B BaHHOUKE

AN TJIEHKY, HO HaJ0 OBICTDO MOJIO-
X N JKUThb IIOCAEQHIOI0 B IIpeJBapH-
( TEJALHO HAJNUTHIA MPOSIBUTEND.

Jepxa IUIeHKy 3a YroJioK,
TIOTPY»KalOT ee (3MYJbCHOHHOM
CTOPOHOH BHM3) B IIPOSIBHTENb H
HECKOJIbKO pa3 ObLICTPO IBHTaloOT
ee Bnepex M Hasad. J[lemaercst
3TO 3aTeM, YTOObLI IJIEHKA CKO-
pee ¥ paBHOMEDHO MpOIHTaJach
MposiBUTesIeM, 4TOObl Ha Hee
He oceJanu My3bIpbKH BO3JAyXa H
yTOOBl OHA HE NPHJIMIIA KO JHY
BaHHOUKH.

3areM IIEHKY IepeBOpayH-
BalOT CJI0eM KkBepxy. B mponmoi-
JKeHHe JaNbHeHIero IposiBie-
HHSI HYXHO CJeIUTb 3a TeM,
yToObl IVIEHKa W 3aiHed CTo-

Puc. 36. l'lpo;:&nee;:l"e KaTylIe4Hoif pOHOIl He NpWIMMaZa KO JHY
BAHHOYKH.

[Tepeoe Bpemst (OTOMOGHTENb NOMNKEH MPOSIBAATL TOJBKO II0 OLHOMY
JIUCTY IUIEHKH — Tak Jerde HaOM0JaTh 32 XOJAOM IIposiBjeHHs. Boocaen-
CTBHHM XK€ MOXHO OyneT oOpabaTHIBATH B BAHHOUKE OJHOBPEMEHHO IO He-
CKOJbKY (4—6) JHCTOB NJIEHKH, MOJOXKEHHLIX OHMH Ha JADYroH, NpH IIO-
CTOSIHHOM HX NEpPEeKNaAbIBAHHM (HHXKHHMH JIMCT — HaBepx) M OO0ecreyeHHust
PaBHOMEPHOCTH IIPOSIBJIEHHS M NpPEeAOTBPALIEHHS CIHNAHUS.

Ha6monenne 3a x040M IPOSIBJECHUS M NajbHeiumas o0paboTKa MIOCKHX
IVIEHOK BeJAyTCs TOYHO TaK e, KaK M IPH IVIACTHHKAX. JIJI CYLIKH MJIOCKHe
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TJICHOUHbIE HETaTHBDI IIOABEIIMBAIOT C TAKHM PACYETOM, YTOGEI OHH HH K YeMy
(B TOM uncle W JPYr K APYry) He NPHKACAIHCh, BO H30eXKaHHE HPHKJIECHBA-
HHSl HJIH CKJIEHBAHHSL.

Jlnst mpOsIBJEHHs KATYyWeYHOH IUIEHKH €e pa3MaThiBAIOT H OCBO-
OOXKAAIOT OT 3aLIUTHON GyMmarH. 3aTeM, Aepxa JEHTy PYKAMH 3a KOHILLI
H MONEPEMEHHO MOAHHMAS M OIyCKasl KaXKIyl0 PyKy B OTHEJbHOCTH, Herpe-
PBIBHO MDOBOJAT BCIO JIEHTY (C/I0OEM Hapy»Ky) 4Yepe3 HAMUTHLIH B BaHHOUKY
NPOSIBUTENb, KaK IOKa3aHO Ha puc. 36. Tak MmoCTymaroT B TeyeHHE BCEro
BPEMCHH, MOTPEGHOrO VISl MPOSIBACHHS, CTPEMSICh K TOMY, YTOGBI BCE YaCTI
JJIMHHON JICHTEl PABHOMEDHO H HA OMMHAKOBOE BPEMsl MOTDPYKAMHUCL B IPO-
SBUTED.

PHKCHPYIOT JIEHTY B IilyGOKOM COCyJe, TIe OHA UETHKOM IOKPLIBAETCS
pactBopoM (ukcaxka (Hampumep, B Ganke, crakane). [Ipum 3TOM, UTOGHI JieH-
Ta HE CKDYYMBa/aCh BINIOTHYIO H YTOOBLI M@XKJIY €€ BHTKAMH Jydlle ILHPKY-
JUPOBAZM DPacTBOP, €€ MOXHO CBEPHYTb B OOPATHYIO CTOPOHY, T. €. CJI0EM
Hapyxy. [lo OKOHYaHWM (HKCHDOBAHHMSI JEHTY OCTAaeTC MPOMBITH M BBICY-
IIHTh, MOBECUB €€ B BEPTHKAJILHOM MOJIOXKEHHH.

[IposiBrenne KMHOMJMEHKH MHUHHATIODHBIX KaMep OyJeT OMHCAHO BO
BTOPOH 4acTu KHuUru (ypox 14).

OIIEHKA T0TOBOT'0 HETATHBA

Korza seratwBHBIN mpolecc 3aKOHYEH M HEraTHB COBEPLICHHO BBICOX,
€ro Hy>XHO BHHMATEJIbHO OCMOTPEThL Ha IPOCBET MJsI BLISBJAECHHS OLIMOGOK
H BDISICHEHHSI MX MPHYHH, YTOOBI MO BO3MOXHOCTH YCTPAHHTb IOXOGHbIE
owuOku B OyaymeM. HaunHaroumii B cBoeil paGoTe, eCTECTBEHHO, HE MOKET
u30exKaTh OWHMOOK. Ho HyXHO Ha 3THX OWHMOKAX YYHTHCA H H3BJICKATH H3
HUX MOJML3Y IS JajJbHeHIedl paboThl.

Heratus ciiepyer oleHuBaTh ¢ ABYyX TOUEK 3PEHWS :

l. [IlpaBuabHO# nu Gbla BHIAEPKKA MPH CheMKe?

2. [IpaBuibHO M GBI NPOBENEH HEraTHBHB npo-
necc??! -

Ouenky HeraTHBa IPOH3BOJST HA NpPOCBET, Jyylle BCErO HA OCBELIEH-
HO€ MMPOXOJASAILHUM CBETOM MAaTOBOE€ CTEKJO HJIH HAa OCBELIEHHBLIH MaIaioLHM
CBETOM JIHCT Oenoii Gymaru (MOGMMXKE K JIaMIle HJIH K OKHY).

Jnst cyxaeHus O MPaBUJILHOCTH BbILEDPXKKH IPH CheMKe pac-
CMaTpHBAIOT HaHOO/ee CBET/bIE MecTa (COOTBETCTBYIOILHE TEHSM MNpeaMeTa
cbemki). JIs MpOCTOTBl MBI GepeM TOT Caydail, KOrja MpOsiBJIeHHe IpOBe-
JEHO NPaBUILHO.

Ecma 10 (pukcHpoBaHUSI TEHH MPEACTAaBJSIOT CIVIONIHOE Oejoe H/IH Cce-
poe MecTo 06e3 puCyHKa W Tocie (DHKCHPOBAHHS MMEIOT BHI COBEPIICHHO
TNPO3PAYHBIX (CTEKISHHBIX), 6€3 KaKuX-THOO0 MOAPOGHOCTEH, B TO BpeMs Kak
B CBETAX JETAJIeHl JAOCTATOUHO, — Mbl HMeeM Iepef COGOH He L0 Aep KKy
NpU CHEMKE, T. €. BbIAEPKKA OblIa CJIHLIKOM KOPOTKOIL. -

Eciu B Tensix uMeroTcst Bce MOAPOGHOCTH (OHH «POPaGOTAHLI»): Hera-
THB SICCH H Ha HEM OTYETJIUBBHI KaK COBCEM TEMHBIE, TAK M COBCEM CBETJLIC
MECTa, C XOPOUIUMH IM€PEX0JaMH OT CBETOB K TEHSIM, TO 3TO 3HAUMT, YTO
BLIAEDXKA B3ATa OBJA NMPABHJAbHO M HEraTHB IOJYYHJICH HO D -
MaJbHbI . '

! Koraa HaumHaiouuii OBNaZeeT JIeMEHTAPHBIMM OCHOBAMH dororpacduueckoii Tex-
HHKH, €My NPHAETCS OLCHUBATH CBOM HEraTHBBI €lI€ M C TPETbeil TOYKM 3PeHMsI: YAAUYHO
JM BLIODAH CIOXET ChEMKHM M XOPOLIO JIM PACTONOMEHBI Ha CHUMKE BCe ero dJeMEHTSI,
NPaBUIBHO JM BbIOPAHBI TOYKA CheMKi M ocseweHue. Ho 06 3ToM — B 3-# 4acTH KHUTH.
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Ec/in ke B TaKHX TeHAX H CBeTaX MOAPOGHOCTH HMEIOTCS, HO BeCh He-
raTHB 3aTsHyT CePoH ByaJiblo, MOKpPHIBaIONIeH H MPO3pauHble MecTa, NpHyeM
KOHTPACThl MeKJy CBeTaMH M TEHSIMH OTCYTCTBYIOT (HeraTHB MOHOTOHHbIi),
TO HAaJMIO MEepeNepKKa NpH CbeMKe — Bbyiepxka Oblia Gojee mpo-
JOJKUTE/bHOH, 9eM TPedoBaJloCh.

Ecnm xe rycrasi cepas ByaJib NOKPhIBAeT BeCh HEraTHB HacCTOJIbKO
CHJIbHO, YTO KOHTYpbl NPEAMETOB W JleTa/lA Ha HEM €JBa Pa3jiHuHMbl, TO MHI
cllenand MPH CbeMKe MHOTOKPAaTHYIO (NPOTHB HOPMAaJIbHO#) meperepikKKy.

Byanb MOXeT MOSIBATHCS TaKyKe W OT APYrof NpPHYMHBL: OT CJyyaiiHO
MOMaBLIEro Ha MJIACTHHKY CBETA WJH OT M0Jb30BaHHs snabopaTopHbiM (hOHA-
peM, MpOMyCKAIOWHM He TOJNbKO Ge3BpelHblii A MIACTHHKH KPACHBIH CBET.
Msbl HCXOMHM U3 MpPEeANOJOXKeHHS, 4TO Bce He0OXOAHMble HPELOCTOPOKHOCTH
0 npasusia Gblan COOJIIOAEHEL.

O npaBHAbLHOCTH MNPOSBJEHHSA HEraTHBa MOXKHO CYIHTDb
[0 CTeNeHd npopaGOTKM CaMblX CBETJbIX MeCT HpeaMera (CBeTa, BbIXOAs-
I[He HA HeraTHBe TEeMHBLIMH) H MO KOHTpPacTaM MeXKIy CBETaMH H TeHsSMH.
31ech MBI AJd MPOCTOTHl PaCCMOTPHM TOT CJyual, KOria BbUIEp:KKa IpH
cbeMKe Obljla TPaBHJBLHOH.

Ec/n HeraTHB MOJIy4HJICST BSUIBIM, 0OINasi ero MJOTHOCTh MaJjia, OTCyT-
CTBYIOT PE3KHE KOHTPACTHI MEXKJy CBeTaMM H TEHAMH, B TeHSX HUMeIOTcA BCE
JleTaJi, HO CBeTa cJjaboil MJIOTHOCTH — CBeTJocepble W Byajd HET, TO 3TO
03HAyaeT HELOMPOsBJEHHe: NPosiBJeHHe OblJO MPEKPAlleHO CJHIIKOM
paHo.

[lpy HopMaJbHOM, IPaBUILHO NPOBENIEHHOM T POSABJEHHH
HeraTUB MOJIy4aeTCsl SICHBbIH, C OTUYETJMBO BbISIBJEHHBIMH KOHTPacTaMH MeX-
Iy CBETAMH H TEHIMH, B TeX W JADYTHX HMelTcs BCe MOAPOGHOCTH, ByaJb
OTCYTCTBYeT.

Ecan xe o6mas [JIOTHOCTh HEraThBa CJHIIKOM BE€JHKa, CBETa TryCTO
MOKPLITH, [OYTH YEpHbI, HMEIOTCS COBEpIIEHHO HEeNpo3payHbie Mecra, pas-
HHIAa MeX/y MJIOTHOCTSIMH CBETOB H TEHeH upesMepHa M NPHCYTCTBYeT BY-
aJlb, TO 5TO CBHJETEJbLCTBYeT O HepeNnposABIEHHUH — Uepecuyp AJH-
TEJIbHOM TPOSIBJICHHH.

B ¢ororpaduueckoii JauTepaType — KypHaNax, KHHrax, HaKOHeI,
B HACTOfAIIHX <Y POKaX» — MOCTOSIHHO BCTPEYAIOTCs PasjiMyHbIe CIELHaJb
Hble TepMHHbI, 3HAUEHHE KOTOPBIX HAYHUHAIOUIMH JOJI2KEH TOYHO  YfACHHTD.
3/1ech MBI TMOSICHAM Té H3 HUX, KOTOpPble KacaloTCsi HeraTHBOB.

Pe3sKHuH HeraTuB: BCe KOHTYPbI H JHHHH SICHBl H OTUETJHBBI, IPeAMETLI
TOYHO M 5ICHO pasrpahuueHbl. Haunnaouiye MHOIla CKJIOHHBEI CUHTATh PE3KHM
HeraTHB C CHJIBHBIMH KOHTpacTaMy MEXKJY CBETaMM H TEHSMH, Ha CaMOM Ke
JleJle Pe3KoCTh HeraTHBa HE HMEeT HHYero ofuiero ¢ ero KOHTPACTHOCTBIO.

Hepeskuii HeraTuB: KOHTYPHI H JIMHHHM IIPEJAMETOB HESCHBI, Pacmibl-,
BalOTCs, KaK B TyMaHe.

CHBOEHHBI fi HEeraTHB: BCJENACTBHE COTPSICEHHsl ammapaTta BO BpeMsd
CHeMKH HJI H3-32 JBHKEHHsl TPeJMeTa CheMKH HEraTHB BbllIes HEPE3KHM,
npHueM KOHTYPbl NPEIMETOB CJBHHYTHI, CLBOCHBI, OYepYEHbl AByMs HJH
TpeMsl JIAHHSIMH. :

“HopManbHB M HasblBaeTcs SCHbIA HeraTWB ¢ TakK Ha3bIBaeMOi
I JIMHHO > MKaJ0ji TOHOB — C FdDMOHHYHBIMH (NJ12BHBIMH, IMOCTENEeHHbI-
MH) TepexolaMH OT CBETOB K TEHsSM; JeTaji Ha HeM OTYeTJIHBO BbISBJICHEI
KaK B CBeTaxX, Tak U B TEHsX.
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YKoHTpacTHBM HA3bIBaeTCS HEraTHB C Yepecuyp CHALHBIMH KOHTpa-
CTAMH ME:K/1y CBeTaMH M TEHSIMH; Ha TaKOM HeratHBe OOLIYHO MOYTH OTCYT-
CTBYIOT JeTaJIu.

VBsnbM Ha3bBaeTCd MOHOTOHHBLIH HeraTus, Ha KOTODOM €CTb BCeE
JeTad, HO MOYTH HET KOHTPACTOB MeXKJIy CBeTaMH M TeHAMH (€ro TOHA
YKJIaIbIBAIOTCA B CepeAHHY IIKAJb).

[InoTHLIH HeraTuB MNpPONyCKAeT MaJO CBeTa, €ro TPYHIHO paccMmat-
pHUBAaTh HA MPOCBET.

[Ipospaunblit — 3TO HEraTuB ¢ HeGOJBIIMM OTJIOXKEHHEM cepelbpa,
T. €. c1abo npopabOoTaHHBIH M Majl0 KOHTPACTHBIM.

3anposiBJEHHBIM Ha3bBAETCSI HEraTuB, Ha KOTOPOM HAapOUYHMTO
PACTAHYTHIM NPOLO/KUTENbHLIM IIPOSIBJIEHHEM CTapaluCh HOOHTLCA JIydlUei
NIPOPabOTKH, XOTSI OTCYTCTBOBAJMH HEOOXOZUMbIE AJIsl TOJY4YEeHHsST HOPMaJsbHO-
ro HeraTHBa ycJoBHsl (Hampumep, GbIa HeJOJAEPIKKA MPH CheMKe MM ca1abo
JEeHCTBYIOUIMI TPOSBUTENb — CJIHIIKOM XOJOIHbIH HIH C Yype3MepHO 00/b-
IIMM KOJHUYECTBOM OPOMHCTOrO KajHs).

Byaanb — Gosee uan MeHee CHJIbHBIH Cephlil HaJeT Ha BCeil IOBepX-
HOCTH HEraTHBA HJIM Ha YacTH ee.

Ecnu cBeta cOBepIIEHHO HENPO3PayHBl, TO TOBOPSIT, YTO OHH 3a0HTLL
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TMONYYEHHE OTHEYATKA HA BYMATE

Ha neratuBe TeMHOe BBIXOJHT CBETJIBIM, a CBeTJIOE — TEMHBIM. Hawm
JK€ HYXHO NOJYyYUTh CHHMOK C NpaBUJAbHBIM COOTHOIIEHHEM TOHOB, Ha
KOTOPOM TeMHble MeCTa CHHMaemoro npeaMeTa BbILUJIH OBl TaKUMH XK€
TeMHBIMH, a CBETJIble — CBETJILIMH.

UTo6bl NONYYHTH TAKOH CHHMOK ,HYXKHO MOJBEPrHYThH CBETOYYBCTBHTEJIb-
Hylo Oymary BO3/eHCTBHIO CBeTa CKBO3b HEraTHB. Ha sroii Gymare mecra,

Puc. 37. HeratuB u no3utus

H4 KOTopble NIPH MeyaTd NMOAEHCTBOBAJ CBET, MOTEMHEIOT, a MecTa, Ha KOTO-
pble CBET He MefiCcTBOBAJ HJIM JAEACTBOBaJ MeHblue, OyayT GoJiee HJIH MeHEe
CBET/IBIMH; TIOSTOMY Ha OTIeuYaTKe IOJYYHTCSl COOTHOLIEHHE TOHOB, 00part-
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HOe TOMY, KOTopoe OblIO
1a HeratWpe, T. €. MOJY-
yuTCA  MO3UTHB — OTIIeYa-
TOK, [PABHJbHO Mepenaio-
UIMH MeliCTBUTeJbHbIe COOT-
HOLIEHHS TOHOB CHSTOTO
npeamera. [lpouecc moay-
yeHdsl OTMeyaTKa C HeraTH-
Ba U ero oO6pabOTKH HOCHT
Ha3BaHHe OO3HTHBHO-
ro mpomnecca.

CBeTouyBCTBUTEJIbHAS
6ymara MOXeT ObIThb T0J-
pasiejieHa Ha JBe KaTero-
pHH, ¥, B 3aBHCHMOCTH OT
xapakrepa OymarHd, KOTO-
pO¥ TOJIb3YIOTCA IJis MOJTy-
YyeHus OTNeyaTKa, MO3HTHB-
HBIE mpolecc ToXe IeJHT-
¢ Ha [Ba BHIA:

1) DO3UTHBHBIR  MpO-
mecc Ha Oymarax ¢

BHAMMHEM H306pa- lpedmem Hecamug fo3umué

K eHnemMm Ha3bIBaeMbIX CBEMKU

TaKXKe <«IHEeBHbIMH» Oyma- Puc. 33. PacnpeseneHne TOMNOB Ha NpeIMeTe ChEMKH,
ramMy: I[eyaTaHde [pou3- HA HEraTuB€ Y Ha MO3UTHUBE

BOJIHTCS Ha IHEBHOM CBeTe
B Teyenne Gosiee HJIM MeHee MPOMOJKHTENLHOrO BPEMEHH, O Tex Mop, mOKa
uso6paxcenne Ha Gymare NOCTHPHET HYXKHOH CHJIbI, MJIOTHOCTH;

2) MO3UTHBHBLIH mpomecc Ha 6yMarax ¢ NpPOsSBJEHHEM (6po-
MocepeBpsHBIX H XJopoGpoMocepeOpsHbIX): MeuaTaHHe MPOU3BOAMTCS MPH
HCKYCCTBEHHOM CBeTe B TeueHHe HEeCKOJbKHMX CeKYHI; H300pakeHne Ha 6yma-
ré CTaHOBHTCS BHIMMBIM TOJIBKO MOCJE MpPOSIBJEHH.

Bymaru ¢ BHIEMBIM H200paKeHHEM IaBHO YzKe MOJHOCTBIO EBITECHEHLI
W3 TMPOMBIILIENHOH M MNpodheccHOHABHOR TPAaKTHKH Oymaramu ¢ OposBe-
HEEeM; MOCJenHne Mo3BoJAT paboTaTh HecpaBHHMO GbicTpee, Jyuile cOXpa-
HAIOTCS, MPHTOAHBI ANsl yBenuueHuil. «J{HeBHbies (oTOOymMarn HcYesaior H
n3 (oronobuTeNnbCKOro 061MX0MNa.

dortorpapuueckue OGyMarn H3roTOBJASIOTCH C pa3HooOpasHoO# MOBEpX-
10cThi0 (TJISIHIIEBOH, MOJYyMaToBOH, MaTOBOH, L1ePOXOBATOMH).

IEYATAHHE HA BYMATAX ¢ BAXHMEIM H30BPA:REHHEM
(IHEBHBIX)

Xox mpouecca HarJsAHO IOKazaH Ha puc. 39.

B cOCTaB CBETOUYBCTBHTEJBHOrO cJios Gymar, HEMOCPeICTBEHHO Jalo-
MHX BHIKNMOE H306parkeHue, BXOAUT He GpoMHCTOE, a XJOPUCTOE cepe6po.
CocTaB CBETOYYBCTBHTEJBHOTO CJIOf MOAOOpaH C TakuM pacyeToMm, Lirelo)t
NPH IJATEJBHOM JeHCTBUH sIDKOro IHEBHOrO CBeTa MOXKHO Obl10 6e3 mpo-
SBJEHHS TOJYYATb BHAHMOe M300pakenne. [TosTomy Oymars C BRAHMBIM
n306paxkeHHeM TPeGYIOT OUYeHb CHJIbHOTO CBETa, KaKOBbIM SIBJAETCA JHEBHOM
cBeT (NpE 3JEKTPUYECKOM CBEeTe Ha HHUX [paKTHYeCKH INedyararb HeJsb31a), HO
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3aT0 JalOT HauMHAIOWIEeMy (OTOJIOOHTE/NIO BO3MOMKHOCTL HabG/OLaTh 3
HOsABJIEHHEM H306pakeHHs: KPaTKOBPEeMEeHHblli 0CMOTP H300paKeHus, Mmpo-
H3BOAUMBIY Ha paccesiHHOM JIHEBHOM CReTe, He BPeOHT OyldylleMy OTHEeyaTKy,

Cogerckumu (oTodabpukaMu BbIyCKaeTC Tak HasbiBaeMas apHACT O-
THIIHasa OHeBHas Oymara.

OEYATAHAE

BHyTph KODHPOBaJAbHOH paMKH KJadyT HeraTHB 3MYJbCHOH-
HOM CTOpOHOH BBEpX, T. €. K KpblIIKe paMKR; Ha pacCessHHOM IHEBHOM CBETE
(He Ha coJiHIe!) H3 MaKeTa BBIHAMAIOT JHCTOK AHEBHOH (orobymarn u KJa-
JIYT ero Ha HeraTHB TaK, 4TOObl CBETOYYBCTBHTEJ/bHBIH CJOH Oymaru mMpH-
Jieran K SMYyJhCHOHHOH CTOpOHEe HeraTuBa. 3aTeM Ha GyMmary HakKjaJblBalOT
KpPBIIKY PaMKH, KOTODPYIO 3aKpemasioT Mpy>KHHAMH.

CBeTOuyBCTBUTEbHbIE CJI0H GyMarn onpeiensercs y rasHoeBoii Gyma-
rd — 1o 6JecKy, a Yy MaTOBOH — IO CJerka eJTOBaTOH OKpacke; KpoMme
TOro, 6yMard HMEIOT CBOHCTBO HECKOJbKO CBEPTBIBATLCH cJoeM BHYTpb. [1pu
paGoTe He cJjeiyer AOTParHBaThbCcsl MNajblaMH IO CBETOYYBCTBHTEJNbLHOTO
CJosl, TaK KaK 3TO MOXeT BbI3BaThb MATHA Ha OTNEYATKE.

Korma pamka 3apsikeHa, CTeKJSHHYIO CTOPDOHY HeraTdBa CJEAyeT Mpo-
TepeTb CHApPYXKM UYHCTOH TPSANKOH (laxke He3HauuTesbHAs OCTaBIUasica Ha
HeraTHBe rpsisb BbI3OBET MsiTHA Ha OynylieM OTneyaTke), 3aTeéM paMKy CTa-
BAT HA [NHEBHOI CBeT (HO He HEMOCPeNCTBEHHO Ha COJHIe!), mpuuemM Ha He-
FaTHB He JOJDKHBI MagaTh KakHe-JHOO HepaBHOMEpHble TeHH, HHAaue H300pa-
JKeHHe IOJIyYHTCs HEPOBHBIM.

Jlna maGuiofenus 3a MOsiBJeHHeM H300paKenHs BEpeMs OT BPEMeHH YHO-
cAT paMKy [OJajblle OT SPKOrO CBE€Ta, OTKPLIBAIOT OAHY [OJIOBHHY €€
KpBIIKHA, OCTOPOXKHO OTrH6alT Hasan Oymary ¥ CMOTPST, HAaCKOJbKO I10-
nBUHyJOCh medaraHde. [Ipy 3TOM Hy)XHO CTapaTbCs He CHBHHYTL Gymary,
nHaue BCe KOHTYPbl Ha OTNEYaTKe [MOJyd4aTCs CIHBOEHHBIMH.

Hab6sronenne 3a neyaTaHueM HaAO NMPOM3BOMUTL KaK MOXKHO OvICcTpee.
ITocse ocMOTpa paMKy ceiuac »Ke 3aKpblBAIOT M CHOBAa BBICTABJAIOT Ha
cpeT. Jlyulle CTaBHTh PaMKy HaKJOHHO IO OTHOIUEHHIO K HeOy.

[TeyaTaune cjedyer MpOLOJKATh A0 T€X MOp, MOKa Bce AeTajnH H300pa-
JKEHHsl CTAHYT OTYETJMBBLIMH, a TEMHble MecTa npuobpeTyT OGpPOH30BBIA
orTeHoK. Tak Kak npa nocjenyioiieil o6paboTKe CHHUMKa CHJIa H300parKeHHS
BecbMa 3aMETHO YMEHbIaeTcsi, CHUMKY cJelyeT feyaTaTb A0 TeX Mop, MoKa
OHH OKaXKyTCA 3HAUUTEJHHO TEMHee, 4eM [I0JKeH OblTh OKOHYaTesbHbLIH

Cnadeit caem 8 znydu-
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orreuatok. [Tocsie HeGonblIOH MPaKTHKH BOMPOC O TOM, MO KaKOH CTEMEHH
cjelyeT neperneyaThiBaTh CHUMKH, He GYIET BHI3bIBATH COMHEHHII.

lMpn mevaTanun Ha NHeRHEIX Gymarax CJelyeT BapbHPOBATh OCBEIIEHHE
B 3aBUCHMOCTH OT XapaKTepa HeraTHBa:

I) ¢ BROpMa/nbHB X HEraTHBOB MeuyaTaHue MPOU3BOMUTCH HA Pa C-
CesHHOM (He mpsAMOM) JIHEBHOM CBETe;

2) ¢ KOHTPAaCTHB X HEraTHBOB MeYaTaTh HeOGXONAUMO Ha GoJiee
SIPKOM CBeTe;

3)¢c BAABIX H NJOTHBX HEraTHBOB MeYaTaTh HYKHO Ha C.J a-
6om cBere (B TeHn).

Korna newaranue 3akoHYeHO, MEPEHOCAT PAMKy B MeHee OCBEIeHHYIO
9acTh KOMHaThl (B TeHb), TaM OTKPHIBAIOT €€ H BHLIHHMAIOT OTNEYaTOK.

[loka eme He cjemyeT ROJro paccMaTpHBAaTh OTIEYATOK, TAK Kak OT
neficTBAR CcBeTa OH GyHeT NPOAOJKATH PaBHOMEPHO TEMHEThb, BYaJHPYSCh.
Ilo okonyannu newatanus HyXKHO NMPOH3BECTH BHPHPOBAHHE H ¢ u-
KCHDOBaHHE OTneyarka.

BHPAPOBAHHE H ®HKCHPOBAHHE

Uro6bl OTeYaTOK He MOANaBaJCA NajbHeHIeMy NeHCTBHIO CBETa, ero
HYXKHO OT(HKCHPOBaTh B pacTBOpe rumocyabhuta. Ho nas Toro, 4to6el OT-
(pUKCHPOBAHHBI OTNEYaTOK Ha JHEBHOH Gymare He HMes OBl HENPHUSTHOTO
6ypo-3Ke/NToro IBeTa, €ro HyXKHO ele BHPHPOB A Th. :

Ha npaktuke BupupoBanue u ¢ukcupoBaHHe OGBIUHO MPOH3BOLAT B 06-
IIeM pacTBOpe, KOTOPbIA €pasy H BHPUPYeT H (DUKCHPYeT OTNeyaToK.
YnorpebaseMblii A48 3TOrO TaK HA3LIBAEMBIH B H pax-pHKcaxK npomaer-
¢ B poTorpauuecknx MarasuHax B CTEKJISHHBIX HJIH KAaPTOHHBIX MATPOHAaX.

OrneuaTox OMycKalOT B PacTBOP BHPaX-(pMKCaXka CJOEM BHH3 U OCTaB-
JSIIOT €ro TaM HEKOTOpOe BpeMs, CJerka nokauuBas BaHHOuky. OrmneyaTok
CHayala MPHHUMAeT HEKpacuBblli Oypo-kKeaTHil [BET, KOTOPbIH MOCTENeHHO
NEPEeXOAHT B NPUATHBI TEMHOKOPMYHEBBIH, KOPHUHEBO-JIUJNOBbIH HJIM CHHEBA-
TO-uepHblii. OLHOBPEMEHHO ¢ OKpalIHBaHWEM NPOUCXOMHT H (GUKCHPOBaHHe:
HE OCBEIEHHbIE W HE y4acTBOBaBllHe B 06pa30BaHHWH H306paKEHHR COJIM Ce-
pebpa pacTBOPAIOTCH W yAANAIOTCA U3 CJOSA, MOCJHE YEro OTNeYaToK CTAHO-
BUTCsl CBeTOyCTOH4MBBIM. JIna  BHpHPOBaHHWS #  (DUKCHPOBaHHS OGBLIYHO
6eiBaeT  nmocratouno 10 MHHYT; ecsM TpONepKATbH OTNEYATOK B pacTBope
CJUIIKOM II0JIr0, OH moGJeflHeeT ¥ MPHOGPETET HEKPACHUBLIH GJEKJBI TOH.

IIPOMBIBEA H CYHIEA

Us orduxcapoBaHHOro orneuaTka cjeayeT MOCPELCTBOM IPOMBIBKH
B TEUEHHE yaca B MPOTOYHOH HJIM YACTO CMeHsieMOH BOJe THIaTe/bHO yaa-
JUTh OCTAaTKH pPacTBOpPa THMOCYyJ/b(pHTa, HHAYE OTNEYaTOK BMOCJeLCTBHH
ucnoprutes. [Ipn mpoMBIBKE OTNEYaTKOB CJefyeT PyKOBOACTBOBATHLCS BCEMH
YKasaHuAMH, KOTOpble OblM NaHbl OTHOCHTEJbHO MPOMBIBKH OT(hHUKCHPOBAH-
HbIX HEraTHBOB. Pa3moueHHBI CJIOH apHUCTOTHNHON GyMarm OueHb HEXKEH H
HeoGXonuMO obeperaT ero OT MeXaHHUeCKHX MeBpeKAeHHI.

JlaB Bone cTedb ¢ MPOMBITHIX OTMEYATKOB, MOCJENHUE MOXKHO MOJOMKHTD
Lns NPOCYWKH Ha TOJIOTEHLE HJIM CTAapylo YHCTYIO raseTy (OT CBEXKHX raseT
WJH OT UBEeTHOH Gymarm nagykaeTcs 3ajfHsisl CTOPOHA OTNEYATKOB), MJIM MOM-
BECHTb, NMPHUKOJIOB 3a YroJiok GysaBKOH.

Ilo o6paGoTku HamewaTawHble CHHMKH HYXHO COXpaHsITb B TeMHOTE
(B KOpobKke, MexAy NMUCTaMU KHHTH H T. I.), [0KA HabepeTcs xenaTesbHOe
115 06paboTKH KOJIHUECTRO,
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INEYATAHAE HA BYMATAX C IPOABIEHHNEM

[MeuaTanue Ha GpoMocepeGpSIHEIX B XJOPOGPOMOCEpe6psIHBIX fymarax
naeT HeBHAMMOE, CKpPHITOe H300paKeHHe, KOTOPOe CTAaHOBHTCA BHAHMbBIM
TOJIbKO Tocae TposBienus. [Ipoumecc mnosyuyeHusi H300paKeHHs HA STHX 0y-
Marax W uX 00paGOTKM TOXKIECTBEHeH TOMY, C KOTOPbIM HMEET IEeJIO ¢oTto-
Jo6uTeb Npu nonydeHnd HeraTuBoB (puc. 40). Pasnuna B TOM, YTO y IJa-
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Puc. 40. VaroTopnenye oTmeuatika Ha Gymare ¢ mposinennem (OTAenbHbIe CTa/HH
STOr0 Ipolecca B TGYHOCTH COBNAAAIOT CO CTajUAMM HEraTHBHOIO npoiecca)

CTHHOK CBETOUYBCTBHTETBIASI SMYJIbCHS HAECEHA HA CTeKNo, a y dorobymar
AHAJIOTHYHASl, HO MEHEe UyBCTBHUTE/JbHAs K CBETy 3MyJbCHsS HaHeCeHa Ha
OyMaxHYIO MOIJIOXKKY.

CBeTOUYBCTBUTENLHEL C/10H GpoMocepeCpsHBIX OyMar COAEPXHT B Ke-
JatHHe 6POMHCTOE cepefpo; CBETOYYBCTBHTENLHBIH CJIOK XnopoOpomocepe-
GPSIHEIX — CMeCh GPOMHCTOrO H XJIOPHCTOro cepe6pa. Bpomocepe6psineie Gy-
MATCH SHAUHTENLHO YYBCTBHTEMbHEE XI0POGPOMOCEPeOPAHLIX U 1AI0T B 00LIEeM
Gosiee MATKHE OTIEYaTKH, yeM mociennue. OObMHO Oosee UyBCTBHTE/ILHEIE
Gymarn maioT Gosee MsrkKoe M300paKeHHe, HO GLIBAIOT M HCKmoueHus. Kax
6pomocepelpsiHbe, TaKk M XJI0poOpoMocepeGpsHble OyMard HMEIOT, KpOMe
pa3Hoo6pasHoil MOBEPXHOCTH, H PA3IHYHYIO CBETOUYBCTBHTE/ILHOCTb, BapbH-
pymoouyiocss B BecbMa 3HAUMTEJbHLIX npejesax.

' Tae v
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B 3aBucumMoCTH OT KOHTpacTHOCTH HaBaeMOro H306paKeHHs Pas3HyaloT
TPH CCHOBHbIX cOpTa (poTOOyMar:

l)sopManbHaa WiM HOPMaNbHO KOHTPACTHAS;

2) KOHTpacTHa 1,

3) MATKasa MiH MaJOKOHTPaCTHas.

Onno u3 5THX 0603HaueHMii BCeraa MUMeeTcs Ha MakeTe GyMard.

BpomocepeGpsanbie u  xnopoGpomocepebpsanbie  Gymarn 3HAYHTENBHO
CBETOYYBCTBUTE/bHEE [HEBHbIX, [M03TOMY 00paboTKa KX MPOU3BOIHTCS
B TeMHOH saGopaTopun NpH HeaKTHHHYHOM cBeTe. Bce ctammm 3Toro mpormec-
€4 aHaJOTHYHbl CTAaAMAM HeraTuBHOro npomecca. Onmako mpu o6Gpaborke
Gymar sabopaTopusi MOKeT ObiTh OCBelleHa rOpas3io sipue, 4eM NpH o6pa-
GoTke HeraTuBoB. BpomocepeGpsanbie Gymarw MoxHO 06pabaTbiBaTh [pH
CBETJIOKPaCHOM HJM opaHxkeBoM cBere. Ha xsnopoGpomocepeGpsinbix Gyma-
rax MOXHO paboTaTb MPH KEJNTOM CBETe.

O6paboTka Gymar ¢ MpoOsiBJCHHEM CJ0XKHee 06paGOTKH IHEBHBIX, TaK
Kak HaOslloNeHHe 33 MpomeccoM fevaTaHus HEBO3MOXHO; Gpomocepebpsnbie
Oymarn, Kpome TOro, TpeSyioT GOJbILel TOYHOCTH B ONpeAeJeHHH BbIAEPKKH
IIpH TMed4aTaHHU.

MNEYATAHNE

Konuposanbuas pamMka 3apsiKaeTci HEraTHBOM H CBETOUYBCTBHTEJBLHOI
Oymaroii Tak e, Kak M (pH MeYaTaHWW Ha NHEBHBLIX Oymarax, cJofi K cJolo,
C TOH TOJBbKO pa3nuled, 4To nakeT ¢ GyMaroli BCKPbIBA€TCA M JIMCT ee BKJa-
ZLbIBaeTcs B paMKy B TeMHOH J1aBOpaTOpPUM NPH CBETJIOKPaCHOM HJIH OpaH¥Ke-
Bom cBeTte. [TesataTh MOXHO npu JIO6OM HCKYCCTBEHHOM HCTOUHHKE CBETA —
3NeKTPUYECKOH WM KEPOCHHOBOH Jamme, CBeye HJH Jaxke MPOCTO CIIHYKE.
ITonaTHO, yeM CHJbHEE CBET, TeM KOpOue BBIAEPHKKA.

[Ipn newaTanun NPOMOJ/IKHTENBHOCTb OCBelleHHs (BblAepKKa) B OueHb
GONBLIOK CTeNMeHW 3aBUCHT OT PACCTOSAHHA MeXKJy HCTOYHHKOM CBeTa W He-
raTHBOM.

Ecan yBeanunts 910 paccrosuue B 2, 3, 4 w T. 1. pas3, TO CHNA OCBEILe-
HAs COOTBETCTBeHHO yMeHbwaerca B 4,9, 16 u T. n. pa3 (1. e. B KBaIpaTe).
Ilostomy, ecnmm WCTOUHHK cBeTa OuYeHb CUJIEH, PeryJHpPOBATH NeuaTaHHe
MOXHO He TOJIbKO YMEHbIIasa NPOAOJ2KUTENbHOCTh BBIAEPKKH, HO H yIaJsifCh
OT HCTOYHHKA OCBElLCHHSA.

3apanuB B nmaGopaTopuH PaMKy s leYaTdnhsi, ee HEKOTOPOe ,BpeMs
(HeckosbKO ceKyHI) xepxKaT MPOTHB HCTOYHHKA Gesoro cpeTa. [Ipu meua-
TaHHA paMKa IOJ2KHA HAaXOAUTbCA B TaKOM IMOJOKEHHH, YTOOBI BCS TOBEPX-
HOCTb HEraTHBa OCBellanach paBHOMepHO. Ecam onHa uacTe HeraTusa Gymer
GJHKe K MCTOUHWKY CBeTa, a Apyras — Hajblle OT HEro, MOJyYHTCs HEpaB-
HOMCDHO OTMEYaTaHHBI CHUMOK.

Bennuuna BbIZEPKKH 3aBHCHT OT MJOTHOCTH HEraTHBA, OT CHJBI CBETa,
OT pacCTOfIHUA DO HCTOYHHKA CBETAa M OT YYBCTBHTEJIBHOCTH OGyMmard,

Koutpactubie GpomocepeGpsinbie Gymarn MeHee UyBCTBHTEJBHBI, YeM
HOpPMaJbHbIe, U MPH MeYaTaHUn TPeOYIOT BBIAEPIKKY NpHMepHO B 21/2—3 pasa
GoJblyio, ueM HOpMaJbHas GpomocepeGpsinas Gymara TOro ke THIA U TOH
x)e (abpukn. Eme menee uyBcTBHUTesILHBI XJ0poGpoMocepeGpsiHbie 6yMard,
BBIIEPXKKA /111 KOTOPBIX (MPH MPOYHUX PaBHBIX YCJOBHAAX) NOJIKHA ObITh MPH-
Mepro oT & no 50 pas Goublile BbILEPKKH, HEOOXOAMMOH s HOPMaJbHOH
6pomocepeGpsiHol Gymaru. ]

Ilpasunbnas BbilepKKa B MO3MTHBHOM MpOIECCE Hrpaer eile GOJBIIYIO
POJIb, 4eM MpHU ChEMKE.

Haunnaiomemy tpynuo onpenennts myxHyio BenmumHy Bbimepkkw, [1pu
pafoTe na nHeBHbIX Gymarax OH MOXKeT B JioGoe BpeMsl NpeKpaTUThb leya-
6 ®otorpadua B 25 ypokrax
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taHue, ecJH u300pakeHue Mpopaborajocs, WIH XK€ MPOLONKHThL €ro, eciu
A300pakeHde HelomeyaTaHo; npm paboTe XKe Ha Gymarax ¢ NpOsABJEHHEM O
MPaBHJbHOCTH BBILEPXKKH MOXHO CYIAUTb TOJIbKO MOCJ]e MPOAIBJEHHs OTIe-
yaTKa, KOrld HCMOPaBHTh OWKOKY B BbIIepxKKe yxe Heab3s. TlosTomy HHKO-
r1a He cJedyeT neyataTb Cpa3y Ha UesblX JucTax (orobymarn, a HYXHO
MpeABapHTeNbHO CAeJaTh MPOGHLIE OTMeyaTKH Ha moJoCKax Gymaru, pas-
pesas, Hanpumep, JucT 9X 12 cu B AJAHHY HA YETHIpE MOJOCKH.

[po6a nenaeTcs Tak. 3apsKalOT PaMKy MOJOCKOH HCIBITYyeMOH Gymart,
NoMellaloT paMKy MNPOTHB He3aXKXKEHHOro elje HCTOYHHKA cBeTa, HaKphbI-
BalOT MJOTHO KYCKOM KapTOHa ¥ BKJIOYaloT Genbifi ceeT. 3areM, CIBHHYB
KapToH NpUOGJM3WTEJBHO Ha !/, YacTb HeraTWBa, HAYMHAIOT OTCUHTHIBATDL
ceKyHIbl, depe3 Kaxible 2 CeKyHIbl Mepe/BHras KapTOH W OTKpbiBas JAaJjee
HeraTus Ha !/, uwactp (puc. 41).

MMocne mocnenHero oTrcueTa, Koraa Obll OTKPHIT y2Ke BeCb HEraTus,
racaT Gesbiii CBET @ MPOABJAIOT OTNEYaTOK B TeueHHe 3 MHHYT (MPOOHYIO
OJIOCKY HYXKHO MPOSIBUTH [0 KOHLA, BO “30exaHHe HENPaBAJIbHOrO BBIBOAA
0 pasMepax BbIIEPIKKH).

[lepBas wacTh MOJIOCKH OCTaBaJach OTKPBITOH BCe BpeMsl H, CJeldoBa-
TeJbHO, MOJABEprajach AEHCTBUIO CBeTa MHOJbllle BCEro, a MNOCJAedHssds —
MeHbIIe Bcero. Tak Kak OT-
CYUHTHIBAJOCH [0 2 CeKyHIHI,
TO He TPYAHO BbICYHTATH, 4TO
4YacTH [MOJOCKH [eyaTajHCh
10, 8, 6, 4 u 2 cekyuanl. [lo-
cjie mposiBJeHHs mpoOHOH MOo-
JOCKH MOJIYYHTCSl OTIEe4aTok C
MATBIO YACTAMU  PA3JTHUHON
njoTHOocTH. [lpw meuaraHHH
HEeo0X0AAMO MPOCAedHThb, YTO-
Puc. 41. ITonyyenue nmpo6GHOro oTrevarka 6bl MOJOCKA MpHILIAch MO

) PaBHOMEPHO MJIOTHOH YacTbio
HEraTHBA; eCJH e ONMH YYaCTOK MOJOCKH OXBaThblBae€T TEMHYIO, a Jpyroi—
CBETJIYI0O 4acTb H300pa>KeHHsl, TO WX Henb3si OyNeT CPaBHHBATB. *

Ecan orpesok BpemeHu (B HaHHOM cJyuae 2 CeKyHAB) OblL1 BHIOpaH
yIda4Ho, TO NepBas 4acTb NPOOHOH MOJIOCKH IOJY4YHTCs TE€MHEe, YeM HYXKHO
(nepeneuarana), a nocJeansis — cBeTJee HeoO6xXomuMoro (HemomewaTaHa).
Bui6upator HauGoJsiee NpaBHJBHO OTIEYaTAHHYIO 4YacCTh MOJOCKH. Boimepxxa,
COOTBETCTBYIOIIAsl MPABHJbHON 4acTH oTmnedyaTka, ¥ OyIeT NpaBHJIbHOH s
INaHHBIX YCJIOBHI: MaHHOTNO HeraTHBa, NaHHOMO HCTOYHHKAa CBeTa H JIaHHOTO
paccTosIHHS ero OT MeuyaTHOH paMKH, NaHHOT'O COPTa H HOMepa 3MYyJbCHH
6ymaru. [lpy mocsenymolieM MeyaTaHHH HYXKHO  CJENHTb 3a TeM,
4TOOLl PacCTOsSIHHE paMKH OT HCTOYHHMKA CBeTa OBLJIO TOYHO TaKHM XKe, Kak
npu mpobe.

MOXHO HeJuTh OTHeYaTOK He Ha 5, a Ha JAPYroe 4YHCJO YacCTel; 3KCIO-
HHPOBaTb 3TH Y4CTH MOXKHO C IIPOMEKYTKAMH He B 2 CEKyHIbI, a C JIIOOBIM —
MeHbIUMM HJIH GOJIBIIHM, B 33aBHCHMOCTH OT YCJIOBHI H 4YyBCTBHUTEJNbHOCTH
6yMaru; ueM MeHbllle OTPEe3KH BpEeMeHH, TeM TOYHee MOXKHO BhIGPATh
BBIAEDKKY. :

Jlna monyueHus XOpPOUIWX OTMEYATKOB CJEAYeT MeYaTaTh:

C HOpMaJdbHbB X HEraTHBOB — Ha HOP M aJl b H 0 ii Gymare,

C KOHTPACTHB X HEraTHBOB — Ha M siT K 0H GyMare,

C BAJABX ©W . MAJOKOHTpPACTHDL X HEraTHBOB — Ha KO H-
TpacTHOH Oymare.
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Ha skcnomnposannofi 6pomocepeGpsnHoii  min XJopo6pomocepebpsTHOM
Gymare HHKaKMX H3MeHeHWH Ha-rJia3 (TaK e, KaKk Ha 3aCHATON MJaCTHHKE)
00HapyXHuTb Hesb3sl. M3o0parkeHHe CTAHOBHTCA BHIMMBIM TOJBKO MOCJE
nposiBieHus. Bymary MoxHO OpOSIBASATH TeM ke NPOABHTEJNEM, YTO M HEra-
THBbl, HO Jy4llle pas30aBHTb MOPOSIBUTEJL MOJOBUHHBIM KOJHMYECTBOM BOJIEI
(ra 100 Kkyb6. cm roroBoro pacTopa NposBUTesns1 406aBHTH 50 Kyb. cm
Bozel). Xopow ass GyMar MeTOJO-FHAPOXHHOHOBLIA MPOSIBHTE/L ¢ L06aBKOM
na kaxcaele 100 xy6. cu rorooro pactsopa 50 ky6. cm Bombl u 10 Kanesb
10%-Horo pactBopa 6pPOMHCTOTO KaJaus. PasbaBieHHb IpOSABHTENb
¢ OpPOMHCTBIM Ka/iHeM LIeHCTBYeT HeCKOJbKO MeIJIeHHee H JaeT 60JIbLIYIO
BO3MOXKHOCTb HaOJIIONIEHHA 32 XOLOM [POSIBJIEHHS.

OnHoro maTpoHa MNpOsSBHTENA MOCTATOUHO MJIsl nposiBjeHust 15 smctoB
Gymaru 9X12 cm (MIH COOTBETCTBEHHOrO [0 MJOLLALH KOJHUECTBA JIHCTOB
O6ymara Ipyrax ¢popmaTos).

Ecnn Beuiepkka Gelta  B3siTa NpaBHJjbHasl, H300pakeHHe Ha OGymare
TMOSABJISCTCA 3HAYUTEJBHO GBICTPee, 4eM Ha IIACTHHKAX, H CKOPO HOCTHTaeT
TIOJIHOH CHJIBI.

HyXHo yMeTh ompenensTb MOMEHT, KOria OTINEYaTOK LOCTATOUHO npo-
FBHJICS M NpOfIBJIEHHe MOXHO CYHTaTb 3aKOHUYEHHbIM. [IpE 3TOM cJemyer
YUHTBIBaTb, C OLHOH CTOPOHBI, YTO MpPH JIaGOPATOPHOM CBeTe OTHeYaTOK Ka-
JKETCs1 TEMHEee, YeM OH eCThb Ha CaMOM JeJsie, a C APYroid, 4To B KOHEUHOM
Pe3yJsibTaTe OTMEYAaTOK MOXKEeT MOJYYHTHCS HECKOJbKO TeMHee TOTO, KaKHM
€ro BBIHYJIM M3 NPOSABHTEJIs, TaK Kak MOPOSIBJEHHE MPOAOJIKAeTCs elle He-
CKOJIbKO CEKYHIH, MOKa OTNeYaTOK H3 MPOSABUTEJNsl NMePeHOCHTCsl B (DHKCAXK.

[lpu mpaBnJbHON BblLIEpIKKE MPOSIBJEHHE He NOJIKHO IJHTHCS AOJIBIIE
TPEX MHHYT; MPH CJHUIIKOM OPOMOJKHTENBHOM [MPOSIBJEHHH OeJjble MecTa
OTHeYaTKa MOTYyT 3aByaJIHPOBATbCS, a BeCb OH MOXKET I0XKEeJTETh.

BuinyB u3 nposiBHTENs 0THEYaTOK, HYKHO HECKOJBLKO CEeKyHJ IoJepxaTb
€ro 3a yroJioOK Hal BaHHOYKOH, HaBasi MPOSIBUTENIO CTEYb, :

OIOJACKHBAHHE, PHECHPOBAHHE, NIPOMBIBEA H CYIIEA

OnonacknBanue, (GHKCHPDOBAaHHEe W MPOMBIBKA OTIeE-
HaTKOB NPOU3BOMASATCS TaK ¥Ke, KaK W IIPH HeraTHBHOM Ipouecce. [lo OKOH-
YaHHH TPOSIBJICHAA OTMEYaTOK ONOAACKHBAETCs BOLOH W MOrpyxaercs B (u-
KCaX, B KOTOPOM CTaHOBHTCSl HE WyBCTBHTEJBHBIM K JaJbHelIIeMy HefiCTBHIO
cBeTa.

Ha ornewarkax pesynbrar ¢HKCHpOBaHHS, B OTJIHUHE OT HEraTHBOB, HA-
rias ne 3aMered. PUkCHPOBAHHE HYXKHO MPONOJKATL MUHYT MATHAAUATH. He-
AOCTAaTOYHO OT(HHUKCHPOBAHHbIE OTHEYATKH BIIOCJEACTBHH MOPTATCH: Ha HHX
BbICTYNAIOT CePO-KEJThle MATHA.

Ha ¢ukcupoBanne ommoro ormeuatka 9 X 12 cu yxonur 8 xyb6. cm
(hukcaxkHoro pactBopa (WM 2 2 KPHCTAJUIHUECKOTO THIIOCYJIb(HTA).

Ilns ynanenns runocynbhura oTnEaTOK HANO OCHOBATENBHO IPOMBITH
(MPONO/IKUTENBHOCTD MPOMBIBKH — [0JI9aca B MPOTOYHOH HJM YaC B 94CTO
CMeHsieMO# BoIe).

QUKCHDYS WM IPOMBIBASI OHOBPEMEHHO HECKOJBKO OTNEUaTKOB, HYMKHO
C/ICNHTL 3a TeM, 4TOGbl OHM HE CJMNAJHCh APYr C APYroM M Bce BpeMs
Nepek/anbiBaTh HX (HUIKHHE — HaBepx).

YW Ka TMPOH3BOAUTCS TAK XK€, KaK H CYIIKa OTIeYATKOB HAa JHEBHBIX
6ymarax.

Ilpn BeICBIXaHHH (oTorpadmueckne oTmeuaTKH KOpoOsTCsA, Ccrubasich
B CTOpOHY 4yBCTBHTE/NBHONO CJIOSI; BBIIPAMHTL HX He TPyRHO. Bricoxmuit
6.
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OTIIEUATOK KAaAyT HA MPSAMOYTOJBHBIA CTOJ CJIOeM BBEPX H, meperubas
Gymary uepes Kpail CTOJ, MPOTArMBAIOT OTINEYATOK BHU3 JIBA-TPH pasa,
NpHKIMas JafOHBIO K CTOJNY Ty YacTb OTIEYATKA, KOTOpas MPOXOIHT MO
pedpy crona (puc. 42); OTIEYATOK MO-
JIYYAET TP 3TOM HE3HAUUTeNbHDIH BHITHO
B OOPATHYIO CTOPOHY. 3aTeM Ty 2Ke IMpo-
11y Py IOBTOPSIIOT BIIEPIIEH IHKY ITPHOM
HanpapJeHud ortrnedatka. [locae artoro
OCTaeTcsl IMOJIOKUTH OTIEeYaTOK Ha He-
CKOJILKO 4acOB B KHMI'Y IIOJ JaBJCHHE H
OH cTaHeT POBHLIM. Tak Ke MOCTynawT
M CO CJAyYaiHO MOMSITHIMH OTII€YATKAMH.
PeGpo cTosa JOMKHO OBITH COBEPILEHHO
raaJKAM — Jaxke He3HauuTeJlbHas He-
POBHOCTbL OCTABHT HA OTIIEYATKE BLIMYK-
JYI0 LapanuHy.

He ma/oii yacTd CHUMKOB HAaUHHAIO-
IIUX [PUCYLL OAMH OOLIMH CyIIeCTBEH-
HBI1 HEJOCTATOK : BOKPYT IVIaBHOTO MTPe/i-
MeTa U300paX<eHust ropas 1o 60bliie CBO-
60/{HOrO MPOCTPAHCTBA, YeM 3TO HEOOX0-
JUMO JIJIs1 TOrO, 4TOObl CHUMOK CO3/aBajl
xopouee Breuataenue. Hampumep, Ha
CHHMMKE 3JaHHsI COBEPILUEHHO IMycTast MO-

Puc. 42. BrmpsiMienue OTnewatka  cropasi 3aHUMAeT UyTh JIH He GoJbluee

MECTO, UeM camoe 3JaHHe, Paju KOTO-
pOr0O MPOM3BEJEH CHUMOK. B Takux ciayuasx HEOOXOIMMO JMIIHHE MECTa
00pe3aTh, OT Yero CHUMKH 3HAYMTENbHO BBLIMIPLIBAIOT.

JI151 TOro uTOGH! OMPEeAeNUTh, KaK Jydlle 06pe3aTh CHUMOK, OepyT 1Ba
JMcTa OyMard W IPUKPHIBAIOT MMM YACTH CHHMKA, KOTOPbIE KAKyTCs JIHMLI-
HuMH. [lepeaBurasi JIMCTHI, MOXKHO BBISICHUTD, KaKas UaCThb CHHMKA BaXKHA
IS Hausyuliero predaraenus. Kpas 1ol 4acTi OTMEUAIOT KapaHAalloM
3aTeM POBHO W IIOJ MPAMBLIM YIJIOM OOPE3AIOT HEHYKHOE.

HayusBuiuch TakuM O0pasOM OT/IMYATb BAXKHDIE YACTH H300DaXKEHHST
OT HEHYXHBIX, HAUMHAIOUMH OyJeT CTpeMuTbes u3beraTh JIMUIHUX IPO-
CTPAHCTB YK€ IIPH CbEMKE.
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OMINMBKEN 0 HEYIAYN
B HETATHBIIOM H NO3MTHBHOM HPOIECCAX

B paGore waumnaiollero, ocoGeHHO Ha TepBEIX TOPaX, BCTpeUaeTCs
HEMajio pa3Horo poja OWHOGOK B OpPOMAXOB, OAHAKO 60/blIAs 4aCTh OLIH-
60K OPOHCXOMUT OT JErKo YCTpaumbix puuuH. Hauwnaiouwnii nonxes or-
YeTJMBO YACHHTb ceGe NPHUMHDLI, BbI3bIBAIOMIHE TE WK HHblE HELOCTATKH,
yro6Bl yMeTb NpeaylnpeiuTs WJW HUCNpPaBUTbL WX B nanpHefdwed paboTe.

Hawum auTaTensMm HeGecnonesno OGyneT NO3HAKOMHTBCA CO CBOEOG:
pasHO# «CTaTHCTHKOW» OWHOOK, 10NYyCKAEMbIX tdoronobuTenamn MpH CbeMKe
H BBI3LIBAIOLINX Te WJH WHble HenocTaTKH HeraTusoB. [loacuer, mpousBeneH-
HbIli OLHOM HHOCTPaHHOH (UPMOH, NaeT cjenylomue UHDPDI (Ha KaxAYyIo
ThiCAYy Ae()eKTHbIX HEraTHBOB):

HemOKEPHKA « « o = o = = o o o oo o o s oo o oo 292
CorpsiceHne Kamepbl BO BpeMs CBEMKH . . . . . . . - 153
TIEpelepKKa - - « « + = + = o o o o o o o o - oo o 127
HeaKCOHNPOBAHHASL TIEHKA - « « - « « = « - = = « - 98
HenpaeuisHoe TONL30BAHHE 3ATBOPOM - - -« « - . = 92
TpoHNKaHHEe TOCTOPOHHEro cBeTa B Kamepy . . - - - - 09
HenpaBuibHasi HaBOAKA HAa PE3KOCTh . . . « « - « - - 66
JlBe CheMKM HA OJHOM HEraTMBe . . . - - . - - - . - 45
HenpaBusibHast 3apsIKA -« « « « « = =+ + o o =+ - oo 24
JIBMOKEHHE TIPEAMETA CBHEMKM - « = « - « « « = « = - - 12
[IpouMe NMPUUMHBL « - - - « « « « « « « « o = o o o o 22

CpaBnuTebHo 60JbIIOE KONMYECTBO TaKHX OIIMOOK, KakK «HEIKCIOHH-
poBaHHas MOJEHKa», «ABe ChEMKH Ha ONHOM HEratube» H «HEeMmpaBH/bHAs
3apanka», OOGbsSCHAETCA TeM, 4TO MOLCYHTHIBAJIHCH MJIEHOYHBIE HETaTHBEL,
cnenaHHble raaBHbLIM 06pasom Ha POJHKOBOH MJIEHKE, gauboJsiee pacmpocrpa-
HEHHOIi Cpean UHOCTPaHHBIX (oTONOOHUTENEH (dororpac HE yBEepeH B TOM,
fMepeMoTan JIM OH [UIEHKY [O0CJe CbeMKH WA HeT). B Hamux YCJOBHAX
6naronaps MOpPHMEHEHHIO MJ1aCTHHOK KOJIH4eCTBO nono6GubIX OmMHOOK Oyder
MEHBIIUM, TaK JKe KaK H CJydyaeB «HeNpaBHJbHOTO f0Jb30BAHHS 3aTBOPOMS,
34TO KOJIMYECTBO HENOCTATKOB, BbI3BAHHbIX «IBHKEHHEM OpeaMeTa ChEMKHY,
BeposTHO, Bo3pacTeT, [llnpokoe npumeHenHe KMHOMJIEHOUHOH Kamephbl P31,
HCKOuaolWefi BO3MOMHOCTE «IBYX CbeMOK HA OILHOM HEraTuBe», 3Ha4#-
TeNbHO CHU3UT CTATHCTHKY 3TOi omuOKkH. B pesynbTare 1048 HELOAEPIKEK
H nepefepiKeKk YBEJHUHTCH.

Tem He MeHee NpuUBeAEHHAs CBOJAKA HE JIHLIEHA H3BECTHOro MpaKTHYe-
CKOro HHTepeca.
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Yro6sl TOYHO ONpEeneJIUTh NPHYHHBI TOrO HWJH HHOTO HENOCTATKAa W HaH-
TH cniccobbl ero YCTpaHEHHs1 ¥ NPpeNOTBPalleHusl, MpexKae BCEero HEeoO6X01uMOo
YSACHHTb, KPOE€TCS JH 3TOT HEMIOCTAaTOK YyXe B HeraTtTudBe
HIHW XK€ OH NOABHJICA TOJNBKO B OTOHeUaTKe Opun BONOJIHE
YOLOBJNETBOPDHTEJNbHOM HEraTHuBe.

Outnbxu wu Heynadhd W pacrnpenesienbl HaMH B 3aBHCUMOCTH OT 3TOrO.
s YNDOUIEHHR Mbl UCXOIAUM H3 MPEANOJIOZKEHHS, YTO Ka4yeCTBO NPHMEHCH-
HBIX cbo’noma‘repuanos OblIo  BMOJIHe YIOOBJIETBOPUTEJIBHBIM, U OCTaHOBHUM-
Cqa JIMIIb HA TeX HejouyeTax, KOTOpbl€ ONPOHCXOASAT OT HEAOCTAaTO4YHO yMEeJsoro
06})3[.116?”]5! C annapatoM Opu CbeMKe, WJAH OT TeX HJU HHbLIX o1b0K npa
[NPOBEACHUH HETraTHBHOTO HJH [O3UTHBHOTO npoiecca.

HENOCTATKA HETATHBOB, HX NPAYUHLI H HOIMPABJIEHHE

OtcyrcTBHe yKasaHHH OTHOCHTEJNIHO HCHpPABJEHHS O3HAYaeT, YTo OHO
B JIHHOM CJiyyae HeBO3MOiKHO. Crnoco6bl MpeaoTBpallleHHa He YKa3aHbl TaM,

roe OHH O4YE€BH/AHBl H3 Pa3bsiCHEHHS CYILIHOCTH NPpHYHH TOTO HJH HHOTO He-
AOocTaTKa.

Huraroro H300pAREeHNd HA MJIACTHHEE HEe HOABJIAETCH

[lnactunka B nposiBuTese ocTaercss Gesiofi H JIHMIIL HOKPLIBAETCS CEPBIM
HAJIeTOM — ByaJibIo.

[TpuuwuHsb:

a) mpu CheMKe He BBIABHHYTA KpBIIIKA KacCeThl — CBET HE MomaJj Ha
MJIaCTHHKY;

0) B3fiTa Upe3BbIYAHO Manasi BbIIEP)KKA: HJH MO HEOMBITHOCTH (hOTO-
rpacda (nMpousBesl MOMEHTAJBHYIO CBHEMKY B KOMHAaTe), HJIH OT HemnpaBHJIb-
HOil yCTaHOBKu 3aTBopa (doTorpad npennosaraJ, 94To CHUMAaeT C BbIIE€PK-
KOH B HECKO/IbKO CEeKYHHA, a B HEHCTBHTEJNbHOCTH peryJsitop 3atBopa Obli
YCTAaHOBJIEH HAa MOMEHTAJbHYIO CKOPOCTh HJH HaA «K»);

B) HEroJHbli NPOSBHTEJb.

McnpaBaenne ans «a» 0 «6» HEBO3MOXKHO.

Ha oxmoM meraTnpe ABa pas3HLIX H300pa:KeHNA

[Ipruuna:

Onna u Ta Xe MmJacTHHKA ABaXKAbl MOoaBeprajiacb 3KCHO3HILHH: OOCTE
NepBO#i CHEMKH HJIM 3a6bIIH BBIHYTH KACCETY, HJIH YK€ BTOPHYHO BCTABHJIH
€e B amnmnapar, NpHHSAB 3a HEe3KCIIOHHPOBAHHYIO.,

[ITpenorBpamenue:

[Tocie cbemxn KacceTy ¢ 3acHATON MIACTHHKON BCTaBJSIOT B dbyTasap

anmapara «BBe€pPX HOraMW» § BCe KaCCeThl, CTOslIHe MOAOOHBEIM oB6pasom,
CYUTAIOTCS IKCIIOHHPOBAHHBIMH.

He pe3or Bech HeraTunm

I[IpuuuHb:

a) u3obpakenue He OBLIO NMPABHJIBHO HABELEHO HA Pe3KOCTh MO MaTo-
BOMY CTEKJIY;

6) npu HABONKE Ha pPe3KOCTh MO [IKaje OBbLIO HEBEPHO OMpeneseHo
(na-rna3) paccTosiHMEe O MpeaMeTa ChEeMKH;

B) IIKa/ja paccTOAHMI He TOUYHA;

T) OJacTHHKA Jlexala B KacceTe HENPaBHILHO — CTEKJSHHOH CTOPO-
HOI Hapyxy:

A) HANMMYHe KAaCCeTHOMW pa3HH bl OPH HETOUHO TMPHTHAHHBLIX KAC-
CeTax MNJIOCKOCTb CBETOYYBCTBHTE/IbLHOrO CJ0s MJNACTHHKH HE coBnajgaer ¢
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JIOCKOCTBIO NMOBEPXHOCTH MAaTOBOTO CTeKJa, B 3TOM CJydyae MPH COBEpIIEH-
HO MpaBHJAbHOH HABOLKE HA pPE3KOCTh [0 MAaTOBOMY CTEKJIy H300pakeHHe
Ha IIaCTHHKE II0JIy4yaeTcss Hepe3KHM.

He Pe3KH HEeKUTODEIE MeCTa HeraTHBa
[Tpuuun-:

a) UpH HABOAKE PE3KOCTh PAa3NHYHO YNaJeHHbIX OT amnmapara Tnpel-
MeToB 6blna pacrnpeneseHa HempaBHJbHO, BCNEACTBHE YEro NOJydHJICs Pe3KHM
Wl TOJBLKO MEpPefHHil, WM TONbKO 3a[HUH NJaH;

6) CKOpOCTb 3aTBOpa Obla HENOCTATOYHA, BCJEACTBHE Yero JABHIKY-
muecss OGbeKThbl BbILJIKM CMa3aHHbIMH.

HeraTnp CMa3aH HAH CIBOEH
[TpuunHb:

a) mpu CbhbeMKe C IUIHTeJNbHOH BbIAEPIKKOH IWITAaTHB IAPOXKaNa OT COTPA-
CeHHs noJa (Mpoe3kalolllie TpaMBaW, NPOXO.siliHe MO KOMHaTe JIOAH),
oT BeTpa uiaM Obl1 3aaeT dororpadom Mpu COycKe 3aTBOPA;

6) npy MOMEHTAJbHOH ChEMKe C pyk Kamepa MOKauyHyJacb NpH CIyCKe
3aTBOpa.

HeraTne CANMEKEOM KOHTPACTEH

Tenu ouernb Mpo3pauHbl, CBeT4, HA0OOOPOT, CJMIIKOM TEMHBI, MOYTH 4ep-
Hbl B HEMPO3payHbl; HHOrAa TeHH ObIBAIOT HOPMAaJbHbl, a CBETA COBEpIUEHHO
Henpo3paunbl, 6e3 AeTa’eil.

[Ipuuwnna:

[lpy cbemMKke KOHTPACTHO OCBELIEHHOrO mpeaMera (fpKOe COJIHIE, TJIy-
60Ko TeMHble TeHH) Oblla JAONYlIEHA HEeNOJep)KKa M mOposBjaeHne ObLIO
CJIMIIKOM TPOAOJKUTEJNbHBIM HWJ/H MPOSIBUTENb — CJHIIKOM KOHILEHTPHPOBAH-
HbIM U XOJOLHbBIM.

OrneyaTok ¢ KCHTPACTHOrO HEraTHBa CJeldyeT Ae]aTh Ha MACKOHd Opo-
MocepeOpsaHOl Oymare.

-

HeraTne BAJ

[Tpuuuwa:

[lpu cbemke Oblna HOMylleHa Mepefep)Ka, W HeraTHs Obli MPOSBJICH
pa3faBieHHbIM MPOsIBHTEeJeM, B TO BpeMs KaK €ro CJeA0Bajo MPOAB/AATH
He B OObIKHOBEHHOM, a B ©OoJee KpenkoMm MposBHTeJE, cOldeprkallem AO-
CTATOYHOE KOJMIeCTBO OPOMHCTOrO Kaius.

McapaBanenmune: .

[leyaTaTh ¢ BAJOrO HeraTHBa HaXO HAa KOHTPAcTHOH Oymare.

HeraTnp CJAHINIEOM NJIOTEH
[ITpuupna:
[IposiBnenre BeAOCH CJIHIIKOM NOJITO HJAH MPOABHTEND OblT  CJAHIIKOM
KOHIEHTPHPOBaHHbIM, JAUD0 CJAHIIKOM TEeMNJbIM.

HeraTup capnmiEoM Opo3padeH

[Tpuuwusna:

[MnacTuHka Obla BBIHYTA W3 NMPOSBHUTENs CJHIIKOM DaHO; OPOABHTE]b
Orl1 caumIKeM pas30aBieH BONOH WM OYEHb XOJIOAEH, CTap WJ/HM HKCTOLLEH
(o mocnegHeM MOXHO CYAHTb 1O KOPHUHEBOH OKpacke MPOsIBATENs).

NcnpaBnenwue:

[ledataTh ¢ Npo3payHOro HeraTHBa CJeLyeT Ha KOHTPACTHOA Oymare.
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IIracTEARAQ WO Bceli MOBEPXHOCTH HMEET Cepylo Byalb

I[TpuyuHH:

a) NJaCTHHKK XPaHHJHCh B HeOnaronpHATHBLIX YCJOBHsX (B CHIPOM, Tell-
JIOM, MJIOXO BEHTHJIMPYEMOM MoMeulennn). He Bce miacTuHKW Jexany cJaoeM
K CJI0l0, @ CJIOH HEeKOTOpLIX W3 HUX CONPHKACAJCsA ¢ YyNakoBOUYHOH Gymaroii;

6) 1abopaTopHoe ocBelleHne, MPH KOTOPOM MJACTHHKA 3apsKajach HJIH
nposBJsAiace, He Obl10 0€3YKOPHM3HEHHO HEaKTHHHYHbIM AJa A2aHHOrO Hera-
THBHOrO MaTepHaJsa M MoAeHCTBOBAJIO Ha HEro;

B) XoTa JabopaTtopHOoe OcBellleHne W ObLIO CPABHHUTENLHO HEaKTHHHUHO,
HO NJIACTUHKA CJIMIIKOM LOJr0 HWJIHW Ha CJIHLIKOM OJH3KOM paCCTOMHUH MOMI-
Beprasack M€HCTBHIO KPAacHOro JiaGopaTOpPHOrO CBeTa MOpH 3apfalke HIH
MposIBJEHHH; BO H30€xaHHe 3TOro Heo6XONHWMO BO BpeMs TMPOsIBJEHHS Ha-
KPblBaTb BAHHOUYKY [OLICYKON HJIH KAPTOHKOW, KACCeThl 3apsiKaTh Moaanblie
oT (onapsa. Byanbp moxer oGpasoBaThbCs Takke M B Tex CJAysafnX, KOTIA
HEraTHB BO BPEMs MPOSIBJEHHA BbIHMMAJCH W3 BAHHOUKH H MOJBEpraJcs
ReHCTBUIO KPACHOTO CBET4 MW BO3AYXa CJAMIOKOM 9acTO, HUJIH KOTLA MpOSIBH-
TeJ B BAHHOYKe ObLIO CJAHUIIKOM MaJo;

T) HOpOABHTE/b OLI CAMIIKOM TEIJIbIM HJH HOPOsBJIEHHE MPOH3BOMAHJIOCH
CNHILIKOM [0JITO;

I) Mi1acTMHKa Obl1a CJAWIIKOM CTapoid; B 3TOM CJyuae Byajb ObiBaeT
0COGEHHO CHJIBHOI MO KpasiM [UIACTHHKH (KpaeBas Byasb). [IpefefbHbIM
CPOKOM XpaHeHHs1 OPTOXPOMATHUECKHX MJIACTHHOK CJEAYeT CYHTATh TOf C
MOMeHTa BbIpaGOTKH HX (abGpuKoil.

Byaasio moEpHITA BeA WIAOMALL HErATHRA, EPOME Y3RNX MOJOCOK MO EPAAM,
: BAEPHITEIX BO BpeMA CHEMEH 6OPTAMO EACCOTEHI

IMpuuunw:

a) Mex Kamepbl MpPOMYCKAaeT CBET;

6) upe3BbiuailHO GOJBIIAA NEpeLepKKa;

B) HpH CcbeMKe B Mmoje 3peHus OOGbEKTHBA momaja 6oJblias CHJILHO
pediekTHpYIOLLaA MOBEPXHOCTh (SPKO OCBELIeHHLIH CHEr, Mope u Mmp.).

[IpenorBpamenmue:

Jlns «a»: clenyer pasbiCKaTh Te MecTa MeXa, KOTOpble MpPOMYCKaioT
CBET, U 3aKJEHTb HX TOHKOH KOKEH.

Ha merarnBe mMeeTcs ARYXIBETHAS (XHXPOWTHAN) BYaNb

Byans Ha mpocBerT Ka)keTCsi KpacHOBaToOl, a Mpu NAZalOMIeM KOCOM
CBETe MMeeT 3eJIeHOBAThIli OTTEHOK.

ITpuuudsb:

a) nposiBUTENb OBl 3arpsi3HEH MOMaBIIMM B HEro (HKCakKem;

6) c¢ukcax Obl1 3arpsi3HeH [POsIBUTesNEM, [OMNABIIAM B HEro ¢ HeIo-
CTAaTOYHO OMOJIOCHYTBHIX [JIACTHHOK;

B) HeraTHB HeHOAepxaH MW Obll MPOSIBJEH CJHIIKOM CTapblM MPOSIBH-
TeJeM.

HcnpaBanenmne:

TuratesbHO TPOMBITEIF HEraTHB OMYCKAalOT B OTOENMBAIOUINA PacTBOD
(Bombl 100 xyb6. cm, GpoMucTOro Kanus 2 2, MEAHOro Kymopoca 2 2, JHMOH-
HOW KHcaoThl 2 e). Korma HeraTHB CTaHET KEATLIM, €r0 XOPOUIO MPOMbiBa<
IOT W TOTPY’KalOT B CBeXHH NMpPOsSBHTENb, B KOTOPOM nep:xkaTt Ao Tex mnop,
[I0Ka HeraTuB [OYEpHEeT K MOpUMET HOpMaJbHbLIH BHA (MpoBepsjoT C
06OpOTHOMH, CTEKNSHHOH CTOPOHLI). 3aTeM HeraTuB CJeAyeT OT(HUKCHPOBATh,
NPOMBITh H BBICYLIHTbD,
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IIpn pacemaTpmBanun ¢ 060poTHOI CTOPOHLI HEraTHB HME®T MOJOYHLIH OTTOHOR

[Tpprauwna:

Heratus Gbin wemocraTouno ordukcuposan mnocie NpOsABNEHHS, T. e.
He moAseprileecs AefCTBHIO cBeTa GpomucToe cepe6po, HECMOTpsa Ha (ukrcH-
POBaRHe, 4aCTHYHO OCTAJOCh B CJIOE.

HMcopasneunne:

CHoBa OMyCTHTb HeraTWB B CBeXHH (DHKCAXK H TIIATEIBHO oT(HKCH-
poBath B TeueHue 15 MHHYT, a 3aTeM BHOBL OCHOBATENLHO MPOMBITh.

3mynbcnn HEeraTHBA MOPIIHTCA H OTCTALT OT CTERJA

[Tpuauwmw:

a) GoJbllas Pa3HHIA B TEMNepaType Pas/HYHBIX pacTBOpPOB, B KOTOPHIX
o6pabatbiBa/icsi HEraTWB (IPOSBHTEND, (huKcax, MpOMbIBHAA BONA);

6) cauumkom GoJbluasi KOHUEHTpaLHs pacTBopa ¢ukcaxa (HOpPMaJbLHO
1 gacte rumocysbguTa Ha 4 wacTH BOZbI) ;

B) B MposiBATeJe GbLIO COHIIKOM MHOTO IIEJOUH;

) HEraTHB JOJIr0 NepxKa/y TeNJbIMH pyKaMH.

Caoii HeraTHRa 4ACTHYHO pacHIABIICS

ITpuguna:

Cyuika npu BBLICOKOf TeMneparype (HeraTHB OBl MOCTABJEH HA COJIH-
1le HJIU K meyke).

Boicymenunrii panee HeraTHB mo mpomrecTBII HEROTOPOro BpeMenu
Eak OBl OTChIpEJd, Hid HEM MECTAMH BHlACIANIAHCH Oenle EPHCTAIIE
(pasBoasl,y y30psI)

[MMpuyuna:

Henoctatounas NpOMBIBKa MocJe (bmccnposamlﬂ (B SMYJIbCHH ocTaJcg
ranocysab®uT). Ecam stoT nepeKkT 3amMeueH He [Mo3xke, 4eM 4gepes3 ABa-TpH
IIHA, TO HEraTHB MOXKHO CHAaCTH, BHOBbL [OJIOKHB €ro B ¢uKcaxk, a 3arem
[IPOMBIB.

Ha meraTuwee 3aMeTHEI TeMHEI® ODATHA HIH UOJOCHl ¢ BOJHHCTHIMH EPAAMH

ITpuuuana:

Cymka npoucxonmuia NpH HepaBHOMEePHOH Temmepatype. OTaesapHBIE
€me He BbICOXIUHE YaCTH MJACTHHKH MOJABEPrajuch NeHCTBHIO 60Jiee BLICOKOH
w1y Gosiee HH3KON TemiepaTypel, B TO BpeMs KaK ADYrHe yKe BHICOXJIH.

Hcnpasaenne:

MoxHo nmomnpo6oBaTh IPUMEHHTE €lle Pa3 OCHOBATENbHYIO MPOMBIBKY U
BTOPHYHYIO CYyWIKY OPH pPaBHOMEDHOH TeMmeparype, HO OOJbLIEH YacThbiO
HCIpaBJEHHE HE YHAaercs.

Ha meraTwBe mmerorcs 0peoanl

Bokpyr ceetsibix Mect (OKOH, HCTOUHHKOB CBeTa W T. I.) obpasyercs
Kak Obl CHSIHHE.

[Ilpugnua:

ChbeMKa B OOMEIIEHHH NPOH3BONKIACH MPOTHB CBeTa (OKHA, ropsied
Jlamnbl) Ha HeNpPOTHBOOPEOJIbHBIX MJIACTHHKAX.

HMcnpaBsinenue HeBO3MOKHO.

‘lepﬂme, Opo3pavYHbIe, HEJATHIe HJAH KOpPHYHEBLIE NATHA HA HETATHERE

[lpaugnua:

Ilo cnos nnacTHHKM HOTparMBaiuch BJAKHBIMH HJIH  HELOCTATOYHO
YHCTHIMH MaJibLaMH.

Wcnpasnenue HeBO3MOXKHO.
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Ha meraTuBe MMEOTCA HOXTERH, 6odee HIH MEHE® PE3KO OrpAHHUCHHEIE
CBETJbI® HJIH TEMHEIE HATHR, HOJOCH, PAIBOLHI

[Tpuuuna:

llposiBuTenn neificTBOBaN HEpPABHOMEPHO — HE Ha BCIO MJIACTHHKY
Cpa3y ¥ HEONHHAKOBOE€ KOJIMUECTBO BPEMEHH, TaK KaK BaHHOYKA [PH MPOSB-
JIEHHH He [OKauWBaJ/Jach; HJU NPOSIBUTENst B BaHHOYKE OblJO Mallo U OH HeE
NOKpbIBaJ BCe#l MJ/IaCTHHKH B TEUEHHE BCEro BPEMEeHH MpOsiBJIEHHS.

HWcnpapnenne HeBo3MOXHO.

Kpyrasie npo3pauyHble OATHHRIIEH HA HEraATHBO

[IpuauH:

a) [IpH ONIyCKaHHWH MJACTHHKH B MPOSBHTENb K CJOIO NPHACTAJHA ny3bIpb-
KH BO3AyXa, mOperpaauBliHne OPOABUTENIO ONOCTYN K OTA€JIbHbIM MecTaM
3MYJIbCHH;

6) N1acTHHKH OblIH CTAPbIMH HJIH XPAHHJIMCH B CJHIIKOM TeIJIOM Me-
CTe, a XeJlaTUHAa 3MVJIbCHH CTaJa pa3a3JjaraTtbCs.

[IpedioTBpamenne:

Ilna «a»: OYy3LIpDBKOB HE€ MOoJIydaeTcs, €CJH MJIacTHHKY KJaayT B My-
CTYI0 BaHHCYKY H 3aTeM BCIO cpa3y oOauBaoT mposiBuTeseM. Ecam mpu
ONMYCKAHHE IIJIACTHHKH B MNPOABHUTENIb HA Hell MOSIBHJIHCH Ny3blpbKH BO314yXa,
TO HX cjaeayer celyac xe YAaJiiTh C I[MOMOIILBIO BaThI.

Maneubune, MpPO3pAYHLIE, NOXOKHEe HA OPORKOJBI TOYRH HA HEraTHBe

ITpuuuna:

Bo BpeMs CbeMKH HaXOIMBIIASCS HA [JIACTHHKE (ObLIb - [IOMEIIajia Jo-
CTyny CBeTa Ha OTAeJIbHbie MeCTa CBETOUYBCTBHTEJBHOrO CJIOS; MO MbLJIHH-
KaMH u obpasoBaJsiuch OeJible TOUYKH.

[IlpenoTBpaumenwue:

BHyTpeHHOCTH Kamepbl H KacceT CJIeAyeT CONEepXKaTh B UYHCTOTE, Bpe-
Msl OT BpeMeHH 006THpas MOblib (0COOGEHHO € Mexa) BJAXKHOH TPANOYKOI.
Ecnn ma kpbimrkax kaccer ofGpasoBanach pKaBuyWHA, TO ee HEoOGXOTHMO
YyAANUTh, TaK KAk [MPH BABWUTAHWM KPBIIIKH YacTHUKH PKaBYUHBI MOTYT IO-
macTe Ha mnacTHHKY. [lose3aHo npuw BKAADBIBAHWKW MJACTHHOK B KaCCETH
CMaxuBaTb C 3MYJbCHOHHOI CTOPOHBI MbLIb MSTKOH YHCTOH KHCTBIO.

Roabmeodpa3nple EPYyranle TEMHLIe OATHA HA HEraTHBe

[Ipuuunsa:

[Tono6uoro BHma MATHA UOABJISIOTCS MPH CHEMKAX MPOTHB CBeTa, T. €.
KOT/la COJIHLle HAXOMHTCSl Mepej amnapaTtoM W COJHEeYHble JIydd KOCO NafaroT
Ha OOBEKTHB.

HcopaBnenune HeBO3IMOKHO.

MaJdeHbREHEe TEeMHBIC NATHA HA HEraTHBO

[Tpuuwn a:

YacTHYKN BeLIeCTB, BXOAAIIHX B COCTAB MPOABHUTEJNsl, HE BIOJIHE pac-
TBOPH/IKCh B BOJE, MOMAJH Ha CJOH HEraTHBAa W YCHJIEHHO BO3/1eiCTBOBaJIH
Ha OTHE/JbHbIE €ro MecTa BO BpeMsl MPOsiBIeHRMS.

[IlpenoTBpamenne:

TulatenbHo pacTBOPSITH COCTABHbIE YaCTH MposiBUTeNA. IIpHroToBJIeH-
HbIH MPOSIBATENb MPO(UILTPOBATE.

lporoabHbIe JUHAT HA HEraTHBO

Mpuuwnna:
Kpbilrka KacceThl KacajaCh CBETOUYBCTBHTEJILHOTO CJIOsT R MPH BBI-
IBHIAHHM Lapanaja ero.




OIMMBKHU ¥ HEY JJAYHU B IIO3UTUBHOM IIPOLIECCE 01

Ha merarmee 3aMETHHI pPe3KH¢ WUepHLIe JIyUH, OFLHOUHEIE
HIH pacxojduinecsa BeepoM

I[Tpuaussm:

a) 06apxaT KacceThl B BepXHell ee YacTH, B TOM MecTe, Ky1a BIBH-

Faerca ee KpblllKa, NPOTepCsl ¥ MPONYCKaeT BHYTPh KAaCCEThl JIydd COJIHLA,
JeHCTBYIOIIME HA [JIACTHHKY;

6) Kaccera UMeeT OTBEPCTHs, MPONMYCKAIOIIHE CBET.

[Ipospaunas, cxoxAmAas HA-HET PAMEA HA HEraTHBe,
GoJaee HAN MeHee OrPAHHUHBAIONMAA CHEMOE

ITpuannm:

a) 06beKTHB ObUI CNMIIKOM CIBHHYT B ONHY CTODOHY, BCJIENCTBHE HYEro
CKJ2KH MeXa NOMEIlaJH JyyaM CBeTa MOonacTh Ha MIACTHHKY;

6) To ke camMOe MNPOHCXOAMT B KaMepax ¢ [ABOHHBIM PACTSIKEHHEM
M€Xa, €C/H NpPH ChbeMKe C HEMOJHBIM pacTs)KeHHeM MeX He 3aCTerHyT Ha
KpIOUKH, a OTBHCAET, Cly)Xa MpENsiTCTBUeM Js Jydueli CBeTa, MPOXOASLIUX
Yyepe3 OOBEKTHB HA IJIACTHHKY.

HEJTOCTATEHA MO3HTHBOB, UX NMPHYNHEL
H IPEJOTBPAIIIEHAE

B nepBoii monoBuHE 3TOrO ypoka MBI PacCMOTPENH HELOCTATKH CheM-
KH WJH Oocnenyiomedd o6pabGOTKH, 3aMeTHbie y»ke Ha HeEraTHBe, [109TOMY
KacaTbCsi HENOCTATKOB OTNeYyaTKa H3-3a HE BIOJHE A06pOKAYECTBOHHBIX
HEraTHBOB Mbl ceifuac mouTH He Oydem.

HTo ke KacaeTcsi HelOCTATKOB MO3HTHBOB, TO HCIIPABIEHHE HX 6OJIb-
IIefi 9aCTbi0 HEBO3MOXKHO HJIH MPAaKTHYECKH HEe HMeeT cMbicsa. [lesmecoo6-
pasnee, BLISICHHB MPHYHHY TOrO HJH HHOrO HENOCTAaTKAa, HM3TOTOBHTH HOBBI
orneyarok. [losTomy B HacTosimem ypoke Mbl 6ynem roBOPHTh TaBHBIM 06-
pa3oM He 00 uCMpaB/eHHH HeyNauyHbIX OTIMEYaTKOB, a O MPEAOTBPALLEHHU
HENOCTATKOB [IpH NeyaTaHud. Tam, riae mnpenoTBpallleHHe HE yKa3aHO OT-
Ile/IbHO, OHO BBITEKAeT M3 pa3bACHEHHS MPHYHH HEZOCTAaTKOB.

HMrak, Mbl HCXOAMM H3 MPENNOJNIOXKEHHs, 4YTO HEraTHB XOpOI.

HETOCTATREH IIPH ‘PABOTE HA BYMAIAX
C BHIUMBIM H30BPAREHRHEM

Oqep'mmm OpexiMeTOB H JHNHHH HA OTHNeYATRe¢ CABOCHLI

MMpuuyunsa:
[Ipu paccmaTpuBaHWH OTIeYaTKa BO BPeMsl MeyaTaHHs €r0 B KOMHPO-
BanbHOli pamKe (orobymara WJIH HEraTUB ObLIM CABHHYTHI C MECTa.

Becs oTueuaror me pPe30E, pacmianiBgaT

[Tpuuwusa:
Heratus Jsiekan B paMKe HENpPaBHJbLHO, HE CBETOYYBCTBHTENBHLIM CJIO-
€M, a CTeKJsIHHOH CTODOHOH K CBETOUYYBCTBHTEJBHOH Oymare.

OToeuaToOR HE Pe30K H PACHJALIBUAT B HEEOTOPLIX MeCTax

IMTpuuwnwua:
HeratuB u ¢dorobymara GblIH HEMJIOTHO MPHIKATH IPYr K IPYTy BCaen-
CTBHE TOTO, YTO KOMUPOBAJbLH&S PAMKA HEPOBBAfA HWJH MNPYXHHBI €€ KphbIml-

ki ocnabum. Te mecta, rae Oymara HEMJIOTHO MpHJerana K HEraTUBY, Bbl-
LI Hepe3KUMH,
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[MTpuunwso:

a) HeraTuB OblA BSIJ HJIH [PO3PaveH;

6) CHUMOK feyaTaJcs Ha CJHUIIKOM CHJIBHOM IHEBHOM CBeETe.

[IpeporBpamenne:

INS «a»: YCWIWTH HETaTHB;

s «6»: meuataTh Ha ocaabJeHHOM [AHEBHOM CBeTe, I/ 9ero HYXHO
KOMHPOBAJbHYIO PAMKY TMEpeHecTH B T€Hb WJM MOJajblie OT OKHA.

OTHedaTOR OOJAYYHJACA CAHHIKEOM EOHTPACTHEIM

[Tppannb:

a) HeraTuB Obll KOHTPACTHBLIM;

6) CHHMOK neuaTa/cs Ha yepecyyp cJaboM IHEBHOM CBeTe.
[IpenoTBpamnmenmue:

a) ocnabuTb HEraTuB;

6) meyataTh CHHMOK Ha Gosee CHJIBHOM HHEBHOM CBETE.

CreTa (GeJble MeCTa) HA BCEM OTUHEYATKE TYMAHHLI, TYCKJbl, HEUNCTH

[lpuagnana:
Bymara  mpexxIeBpeMeHHO  MOIBEPraach nefictBuil0  cBeta, Oblia
«3acBeyeHa»,

CBera TYCRJIBI H HEYNCTHI TOJHBEO HA OXHOIl MOJOBHHE OTHEUATER

Mpaansna:

Bo Bpemsa neyaTaHus KOMAPOBAJBHYIO PaMKy OTKPbIBaJH CIHIIKOM Ha-
CTO WJM CAMIIKOM HAZOATO, WIHW 0Py CJAWIIKOM CHibHOM cBere. Ta moso-
BHHA, KOTOpas OTKpbIBA/sach W (OABEpranach HemOCPEACTBEHHOMY NeHCTBUIO
cBeTa, U fnoaydunachk 3aCBEYEHHOH.

[fpeporTepamenue:

Ha6snionenne 3a obpazoBanueM H300paKeHHs CJeLyeT MpOU3BOAWTL BO3-
MOJKHO GbicTpee W mpu caabom cBeTe — B rJy0WHe KOMHAThl, HE HA COJHIIE.

Ton (IBET) OTHEYATEA HEPABHOMGDEH

[Tpuwauss:

a) B BaHHOUKE OBLIO CJHWIIKOM Majo PacTBopa BHpaXk-(puKCaka W OH
HEPaBHOMEDHO (OKPbIBaJ/J OTNEYaTOK;

6) BaHHOUKY Ma/l0 MOKA4WBaju: BO BPeMsl BHPHPOBAHUs pACTBOp HE
BCeraa MOKphIBA/J OTNeuaTOK W MOTOMY HEpaBHOMEPHO AefiCTBOBAJ Ha HEro.

OTpeqaToR B nnpaac-(bnucame BHpHpyeTca CANMEOM MEAJeHHO

[Iprnaunas:

a) pacTBOp BHpaX-(hUKCa)Ka CJIHIIKOM XOJNOAEH HJIH CJHIIKOM cTap
H HCTOLLEH;

6) Gymara, Ha KOTOPOH MPOHM3BELEH OTNEYaToK, CcTapa.

HNcnpaenenue:

IMonorpers pactBop. Jl06aBUTH CBEXEro pacTBopa Bupax-huKcaxa.

OTnevaTOR AMEET HEeRpaCHBLIC CepoOBATO-3CICHLIC TOHA

IMpugnasb:
a) pacTBOp BHpaX-QUKCAXKa CJHUIKOM CTap WJIH HCTOLICH;
6) o6pabGoTka B BHpaxX-(pukcazxe MPOLO/KANACE HEPECTYp [0JIr 0.
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RpacuoaaTo-KopaneBue Cle/lpl NaJbleB HAa OTIeYaTke

[Ipuuuna:

Orneyarok nepes 06paboOTKOH 6pasy HeOCTATOUHO UHCTHIMH, XKHPHDI-
mu manbuami. Craeabl manableB ObIBAlOT OCOOEHHO 3aMETHBI Ha MAaTOBLIX
Oymarax.

JdReaTrie MATHA HAZ OTHEYATE®
[Ipuuuna: _
OtrneuaTox mnepej BUPHPOBaHHEM Opasd MalbIAMH, 3arps3HEHHLIMH
(hHKCaXKeM.

TpemuHsl HA CBeTOYYBCTBHTEABLHON e¢TOpoHEe GymMarm
[ITpuuuHLL:
a) npu HAOMIOACHHM 332 M300PaKEHHEM BO BpeMsl ITeuaTaHusi BEPXHIOIO
yacTb OyMard CJAHLIKOM CHJILHO OTTHOAJH : HY»KHO JEJaThb 3TO OCTOPONKHO ;
0) Oymara crapas, U CJIOH ee 3aTBepHel.

Vike roToBpiil OTHEYATOR ¢ TeYeHHEM BpeMeHH IEJHKOM
HJIH B HEKOTOPLIX MeCTaxX HaAaYMHaAET BbhlIBETATH, 6Jle,IIHeTl>
[IpuuuHbL:
a) OTne4yaTtox ObI HeAOCTATOUHO OT(UKCHPOBAH WM HEIZOCTATOUHO
TIIATENLHO IPOMBLIT IOCAE BHPAX-(PHUKCAKA ;
0) BHpax-(pHKCaX, B KOTOPOM 06pabaTbIBaJCa OTMNEUYaTOK, OLLI HCTO-
IIleH [POJOAKUTENbHLIM yIOTpeOaeHHeM ;
B) €CJM OTIEYAaTOK HAKJICEH Ha MacrapTy, TO OH MOI O0eCLBETHTLCA
OT KHCJIOT, COJEpPIKALIUXCS B KJee HJH KapTOHeE;
r) OTIEeYaTOK HaXOIM/CA B HEOJArOMPUSITHOM VI XPAHEHHST MecTe
(narpuMep, BHCeJ HA CLIPOH cTeHe).

HEJOCTATKHM IIPH PABOTE HA BYMATAX C INPOABJIEHUEM

OTnevaTor CANMIKOM OJejieH, caad

[TpuuuHL:

a) OTNeYaTOK HejxomeyaTaH (HeAOCTATOYHA BLIAEPIKKA);

6) CJIMIIKOM PaHO IIPEKPAIlleHO NPOosIBIeHHe (OTIeUaTOK He JOMPOSIBICH) ;

B) NPOSIBUTE/Nb OLLT CIUIIKOM XOJIOXEH HJH HCTOLUEH MPOAOKUTE/b-
HBEIM yIOTpebJeHHeM.

OTneYaTor CJINIMIKOM TeMEH

[IpuyuHL:

a) OTMEeYaTOK MeperneyaTaH (CAMIIKOM BEJNHKA BLIJICDPIKKA);

6) CAMIIKOM TeMJbIi HJIH CAMIIKOM KOHIIEHTPHPOBAHHLINA IPOSBUTED §
B) OTIEUATOK YePeCcuyp MOJrO MPOSIBJISICH.

OTneyaTox BAA

a) OTIevaTOK MeperneyaTaH;

0) HeraTus ObLI BSII.

[IperxoTrBpamenuce:

Jlas «6»: meyataTh Ha KOHTPACTHOI Oymare.

OTneyaTor CIAMIMKOM KOHTpAacCTeH

[IpuuuHbL:

a) HeraTHUB CJIMIIKOM KOHTDACTEH;

0) Oymara CJIMIIKOM KOHTPACTHA AJs1 JAHHOTO HEraTHBa;
B) OTIIEUATOK HEJONEeYaTaH, a 3aTeM MepernposAB/IeH.
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OTIeYaTOK MMeeT B HEKOTOPHIX MeCTaX (PHOACTOBYIO OKPACKY
[Tpuuusa:

HepaBHomepnoe (uKcHpOBaHHE: He BeCh OTNEYATOK ObL1 MOrpyxkeH
B (PHKCAXK. ‘

0TIeYaTOk HMeeT KEeJATYI0 OKPACKY

[IpuyuH-:

a) OTmeuaTok MPOABJASAJCH B HCTOIIEHHOM MPOSIBUTENE, OKPAIIeHHOM
K TOMY Xe€ MOPOAYyKTaMH OKHCJIEHHS,;

6) nposiBuTenb Obl1 3arpsisHed (pUKCaXKeM;

B): (hukcaxk Obl1 3arps3HeH OCTATKAaMH MPOSBHTENS BCJEACTBHE HELO-
CTAaTOYHOTO ONOJIACKHBAHHUSl OTNEYaTKOB [OCJE MPOsBJAEHHS,

UcnpaBaenmne:

CHoBa OT(HKCHPOBATH OTNMEUATOK B CBEXKEM KHCJIOM (UKCake B Te-
yeHue 15 MHHYT M 3aT€M OCHOBATEJILHO [IPOMBITE.

OTIeYaToOE HMeeT 3eJeHOBATHII OTTEHOR
[Ipuuyuwb:
a) oTHeyaToK MepernevaTan;
6) B MPOsIBHTEJIE CJAHIIKOM MHOrO GPOMHCTOTO KaJHs.
Hcupasanenwue:

[TonpoGoBath HCOpaBHTH OTHEYATOK  MOCJAEHyIOWEed  06paGoTKON
B BHpaX-(HUKcaxe.

Ha ormeyaTke 3aMeTHH! TOHKHe JIHMHHH, K4k Oy/JTO IpPOBeIeHHbIe KapaHIAIIOM

Henocrarox 3TOT HMeer MecTo riaBHbIM 06pa3oM Ha  [VISHIEBBIX
6ymarax.

HcopaBaenue:

IIporepers Cyxoil OTHEYATOK KyCOYKOM BATHl, CMOYEHHOH B CIIHPTE.

Ha ormedaTke 3aMeTHHI MaJeHBEEHO YyepHele NATHA

[Ipuuwusna:

[IposieuTenb comep:kas HEpPAaCTBOPHBIIHECH YACTHLB], KOTOPhIE TONAJNH
Ha OTJeJbHble MeCTa OTHedyaTKa M Bbi3BaJH Ha HeM MNATHA.

[IpenoTBpamenue:

Tak Kak B MPOSIBHTEJIe 4aCTO OCTAIOTCsI HePaCTBOPEHHbIE YACTHYKH, TO
pacTBOp cCJieAyeT [mocJe NOPHTOTOBJIEHHS (DHIBTPOBATE.

Ha ormeuartke Epyranie oeanie Pe3K0 OorpaHHYeHHbIe TOYKH H IATHA

[Ipuuws a:

BenencTBue HeGpPeKHOTO OMycKaHHs OTIeYaTKa B MPOSBHTENb HA HEM
06pa3oBa/iCh BO3MYlIHble NY3bIPbKH, MPENATCTBOBABIUHE AOCTYMY I[IPOSIBH-
TeJIsl.

[IpenoTBpameHue:

[TysbipbkoB He GyneT, ecyii OTNEYATOK MOJIOXKHTb B MYCTYIO BAHHOYKY H
6LICTPLIM ABHXKEHHEM cpa3y OOGJHTH MPOSIBHTENEM, HJIH K€ OKYyHYyTb B MpO-
SIBUTENb CJIOEM BHH3 H TOJBHUraTh B3al H BHepejl IBa-TPH pasa, AOCJe UYero
nepeBepHyTh cJoeM BBepX. Eciim Ha oTneuaTke Bce K€ BHIAHBI BO3AYIIHbiE
My3blpbKH, HX CJEAyeT HeMe[JEeHHO YMaJHTh KyCOUKOM BaTHL

Caoii oTmeyaTka My3LIPHTCA M OTCTAET OT NOJIOKEH

DT0 ciyyaeTcsi yalie BCEro B BOJAE BO BpeMsl IPOMBIBKH OTIEYaTKa
nocje (GHKCHPOBAHHS.
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[Tpuuudw:

a) Oymara CKJOHHAa K 06pa3oBaHHIO Ny3bIPbKOB, OCOGEHHO 6ymara,
IPHroTOBJEHHAs (paOpuKaMH B TemJioe BpeMs TOAa;

6) Oymara Bo BpeMsl MPOMBIBKH Obl1a H3MATA H HAAJIOMJIEHA.

I[lpenorBpamenmne:

Temnepatypa nposiBuTensi, pukcazka W MPOMBIBHOH BOAbI HOJIKHA ObITh
NpHONH3HTENBHO ONMHAKOBOH. Ec/in cobsioneHHe 3TOro ycaoBHA HE MOMO-
raeTt, oTneyaTKH mocjae (HKcaxka omyckaloT Ha 5 mMuHyT B 10-mpomeHTHBI
pacTBop' OOBIKHOBEHHOH MOBAPEHHOI COJH, a 3aTEM NPOMBIBAIOT, KaK O6BLITHO,

Hcnpasaenue:

Manerbkie ny3sbipbKH Yallle BCEro BBICHIXAIOT camMH co6oil. Boabuine
Ny3uipy 00 OKOHYAHWH MPOMBIBKH CJEAYeT IPOKOJIOTH CO CTOPOHBI Oymaru
TOHKOH HTOJIKOH,

Cnycera mekoTopoe ppeMsA roTORBI OTHEUATOR BLINBETAET

IIpunumaw:

a) OTHeyaTOK HEeNOCTATOYHO OT(HHKCHPOBAH;

6) ¢ukcaxk GblA CTap W HCTOLLEH;

B) mocje (PHKCHPOBaHHS OTNEUATOK ObIN HEZOCTATOYHO IMPOMBIT;

I) ec/H OTNeyaTOK HaK/JeeH Ha NacnapTy, TO OH MOXKEeT BBIIBECTH OT
TOTrO, YTO KJEH HJIH KapTOH COAEPIKHT KHUCJOTY.

Becnh oTuneuaror mmeeT cepyio Byaldn

[Ipuduwus:

a) Gymara crapas WJIH COXpPaHsijlaCh B HEOJAaronpHATHBIX YCJIOBHAX
(B cnipom MmecTe);

6) ma Oymary momaJ MOCTOPOHHHH cBeT (oHa 3acBeyeHa):

B) JabopaTopHOe oOcCBelleHHe HeGe3yKOPDH3HEeHHO M [NeHCTBOBAJO Ha
fymary Bo BpeMms OpPOSIBJIEHHS;

T) OTHeYaToK CJHIIKOM LOJTO WJH Ha CJAHIIKOM OJH3KOM PaccTOSIHHI
noaBepraJcsi IeHCTBHIO 1a6OpaTOPHOTO CBETa;

I) MPOSIBHTEb OblJl CJHHIIKOM SHEPrHYHBIM MJIH CJHITKOM TErMJbiM; CO-
AepaKaJj CJIUIIKOM MHOTO I1eJiOYH HJIH CJAHIIKOM MaJo OPOMHCTOrO KaJHs.

TeMHBIE NATHA HA OTHEUYATES

[Ipuuudsb:

a) OTNeYaTOK HeIOCTATOYHO OMNOJOCHYT TMocJe MpOsBICHHA Mepen
(ukcupoBaHneM; e

6) B ¢uKcaxke OTNEYaTKH CJHIJIHCH IPYr ¢ APYroM, W OCTABIIWiCS B
UX CJI0€ TPOsIBNAIOLUINA pPacTBOP NPONOJIKAJ ellle HEKOTOPOe BpeMs AeHCTBO-
BaTh.

Ha ormeuaTEe TeMHBIE H CBETJLIe MECTAa HENPABHIALHOIN (GopML

Npuuuna:

[lposiBUTENb MPU ONMyCKAHWH B HEro OTHEUaTKa HEAOCTATOYHO, He CPasy
WJIH HEPaBHOMEPHO MOKPBLLI OTHEYaTOK W NefCTBOBaJ Ha OTAE/NbHbIE MecTa
€ro B TE€UEHHe Pa3/IHYHOIO0 BpEeMEHH. JT10 4acTO CJIy4aeTcs, ecJHu g BaHHOYKE
MaJo MpOSIBUTEMNs.

Kak BHAAT ynTaTesb, MHOTHX OWIMGOK MOXKHO H3GexaTh. JlJsi 3TOTO
HeOOXONHMO JIMIIb 3HATH HX MPOHCXOXK/IEHHE W BHHMATEJBHO OTHECTUCH
K mpoueccy (ororpaupoBaHus H 06paGOTKH HETaTHBOB W OTNEYAaTKOB.

! Yro6el moayyuTh Takoii pactsop, 10 2 noBapeHHol conu pacteopsior B 100 ky6. cie
BOABL.
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HECKOJBKO COBETOB HAYHHAIOTIIAM

[TepBast yacTh nauledl KHATH 3aKoHYeHa. [Ipu BHHMaTeJLHOM OTHOIUEHHH
K ypoKaMm 4 BBIOJIHGHHM BCEX CJeJIAHHBIX Bbllle yKasaHuH, HaulHalOLLMe
tboronobuTesn cymeloT GoJiee MM MeHEe YAOBJIETBOPUTENbHO NPOBOLHTH
ocHOBHble (poTOrpauueckHe MPOLECCh: CbEMKY, MpOsiB/JCHUE, MeyaTaHue.

B s3ak/oueHde NepBoil YyacTH MPHUBENEM HECKOJIbKO COBETOB:

1. Eciu y HauWHAOWmIEro He [MOJy4aeTcs Cpasy yAOBJETBOPUTENbHBIX
pesyabTaToOB, He CJelyeT OOBHUHATL B 3TOM ammnapat MJd MaTepuaJsl.
HysxHo HccsieoBaTh MPUYMHY KaXKAOH HEy/lauH, MOCTapaTbCa BBIACHHTb, HE
KPOETcsi Jid OHa B COOGCTBEHHBIX OIHOKax (oToJoduTens.

2. Hesb3s TpeGosaTh OT (oroanmapata OoJiblie TOro, 4TO OH MOXKET
naTh Mo cBoell KoncTpykimum. Ecin 3aTBop ammapata HMeeT HaHOOJbUIYIO
CKOpOCTb B 1/100 CEKyHIbl, TO UM HEJb3s MOJYYHTb XOpOWHX CHAMKOB
GLICTPOrO [IBHXKEHHs (HampuMep, COOPTHBHOrO MOMEHTa) Ha GJH3KOM pac-
CTOSIHUH. '

3. He canenyer uacTo MeHsTh copra (hoTomaTepuanoB. HyxHo npHBBIK-
HYTb K OJHOMY COPTY IUIACTHHOK HJIM TJIEHKH, OLHOMY MpPOABHUTEJIO, OILHOM
Gymare W H3yunTb uX. TaKdM MNyTeM HauyuHaOMmMuA (POTO/IOGHTE/b CMOKET
Jerye JOCTHUb YIOBJIETBOPHTENbHBIX Pe3yJIbTaTOB.

4. He cnenyer Ha MepBbIX [OpPaX TOHAThCA 332 OYeHb BBICOKOYYBCTBH-
TeJbHBIM MaTepHa/OM: YeM 4YyBCTBHTeJbHee MJAaCTHHKH, TeM TpyAHee HX
06pabaThIBATh.

5. He HyXHO uepecuyp SKOHOMHTb Ha XHMHKAJHAX W HCIOJNL30BaTh pac-
TBOpHl [0 MOJHONO HCTOLIEHHSA, MOPTs MPAaBHJbHO 3aCHATHIE [MJACTHHKH
HCTOLIEHHLIM MPOSIBHTENEM, a XOpOllHe HeraTHsbl U OTHEYaTKH — HCTOIIEH-
HbiM (QukcaxeMm. Boseme Bcero cneayer u3beraTh SKOHOMHH Ha THIOCYJIB-
dure.

6. CieflyeT BEeCTH CIHCOK HEraTHBOB C yKa3aHHeM BCeX YCJIOBHH, NpH
KOTOPBLIX MPOHM3BOIHJUCL CHEMKH (BpeMs [Hs, OCBeLleHHe, YyBCTBHTEJIBHOCTb
HEraTUBHOTO MaTepuana, muadparma, Beuiepxka). M3 Takoii samucn ¢oTo-
JIOGHTE/b CMOXKET MOUYepNHyTh MHOrO MJisi nocjeaylomed paGoThl.

[Tpu cbeMKax, HMeOMHX Kakoe-NH6o o6IIecTBeHHOe 3HaUeHHE, MOJIE3HO
3aMuChIBATh, KPOME TEXHHUECKHX YCJOBHH CbEMKH, TaKxke NaHHble A/ CO-
cTaBieHHs OyAylleil TeKCTOBKH (10APOGHOH NOANHUCH) K CHUMKY. Tak, kpome
CBeleHn#, KOrla u rie Npou3BeAeHa cheMKa, HAUMEHOBAHHSA MPEANPHATAN H
np., caemyer MmOApo6GHO H, TaBHOE, TOYHO 3amHcaTh, 4TO HMEHHO usobpa-
JKeHo Ha cHHMKe. Ecau cHSTbl KPYHDHO JIIOAH, HAAO 3amucarb, KTO OHH, HX
dbamuuu; NpH CheMKe CTAXaHOBIEB CJELYeT 3amHcaTh MOKa3aTesH, Xapak-
Tepusylomue ux pa6ory. DTd NaHHbIE MOTYT MOHAZOOHTLCHA AJA MOCTENyio-
[Iero HCMOJb30BAHHA CHHMKOB B [E€YaTH, CTEHraseTe, Ha BbICTABKE H T.

7. Usyuats ¢ororpaduio ofHoMy TpyaHee, HeM KOJJIEKTHBHO [Tostomy
cAenyeT BCTYMHTh B (DOTOKPYIKOK MO MecTy paGoThl AJm NpH OJHKadeM
KkayGe. Ec/in Takoro Kpy»KKa HET, HaJO CTOBOPHTBCS C TPymmCH ToBapuuleH.
uHTepecylomuxca (oTorpaduell, opranu3oBaTh (POTOKPYKOK H o6opyno-
BaTh JabopaTopuio. ONBITHLIA TOBapHI, KOTOPBIH COrJIaCHTCA MOMOYb Ha4H-
HaroliuM, Haiijercs NOYTH Besne.

VCBOMB 3s1eMeHTapHBle OCHOBBI (hoTOrpauyecKOi TEXHHKH, YHTaTeNlb
MOYKeT mepeiiTH K HeKOTOpOMy yriyG/eHHIO CBOHX MO3HaHUi — KO 2-f 4acTH
KHHUTH,

———p——

RET /I TNE W e



YACTH
BTOPAA

TAJBHENIEE H3YYEHUE
®OTONPOIECCA




B TOpas 4AaCTh KHWIHM SIBISIETCS] KaK GBI BTOPOH CTYNEHBIO
JJsi  O3HAKOMHUBIUMXCS C (poTorpapuyecKkumy npuemamu
MO TepBLIM BOCBMM ypokam. B Hell pasBuBalOTCS OTAeNbHBIE BO-
NpPOChl TEXHUKU CHEMKH, TIPOSIBIEHMS] M MO3UTHBHOrO Mpoiecca.

MastoonsITHOMY (hOTOMIOGUTENIO JAJsI YCHEWHOH ChemMKH
JIOCTYTIHBI [JIABHBIM OGPAa30M HEmOABHIKHBIE MIIM MAJIOTIOABUIKHEIE
06BEKTHI M TO MPH HAIMYUU XOPOIUEro OCBELEHHS.

Bosee MIM MeHee MOATOTOBIEHHBIH (POTONOOHUTENDL TO-
paszo cBOGOJHEE B CBOMX JEHCTBUSIX: OH MOXET YK€ He OTKa-
3LIBATHCSI OT CHEMKH, €ClIM HeGO 3aTsAHYyTO TydaMu M mpubJau-
skaeTcst Beuep; MoxkeT coTorpacdupoBaTh GEryljero CropTCMeHa;
eMy JOCTyIIHAa CbeMKa TPH MCKYCCTBEHHOM OCBEUICHHH.

B naGopaTopuu MOArOTOBIEHHbIH hoToMFOGUTEND HE By AeT
nmaccHBHO HabNIOAaTh 3a TeM, KaK cama 1o ceGe IpOosIBIsIeTCs
WM JaKE ByalMpyeTcs IUIACTHHKA; OH CMOJXKET PeryJupoBaTh
NpOLeCC NPOsIBJEHHs, BIMSITh Ha obpasoBaHme M30GpaKeHus,
yAy4uwath OyAyuwuii HeraTus.

B mo3uTHBHOM TIpoLecce Takoit hoTono6UTeNb HE OrpaHu-
yeH (hOPMATOM CHHMKA; OH MOXKET CAeNaTh YBEeJIM4EHHBIIl MO3U-
THB ‘€O BCEro HeraTHBa MM ¢ HaunGosiee 3(hheKTUBHON €ro yacrit

Boo6uie mepes GoTONOGUTENEM, IOATOTOBAEHHBIM B 00b=
‘eme TepBOil yacTH Hawel KHUIHM, OTKPHIBAETCA LEJbId psiA MH-
TepecHbIX BO3MoOxHOCTeil. O TOM, YTO HYXHO 3HATH I MX
OCymIecTBJIeHMsT W KaKMMH TPHEMaMH CIe/LyeT TO0Jb30BaThCH,
YTOGBI TOJYYaTh HAWIy4lIMEe CHUMKH NPH Pa3iUYHBIX yCIOBUAX,
FOBOPHUTCS B IOCJIEAYIOUMX yPOKaX.
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HECATHBHMNE MATEPHWAJR. CBETO®HJIBTPEH

Jlnst MOMydYeHus XOPOUMMX DE3yJAbTAaTOB HYXHO YMeTh NPABHALHO HC-
NoJb30BaTh HEraTUBHLIE MAaTepPHANBLl — CBETOYYBCTBUTEJNbHBIE IMIACTHHKH M
IVIEHKH. DTOT YPOK TMOCBSAINAETCS PACCMOTPEHHIO CBOHCTB HEraTHBHEIX
MaTepHajoB U YCJIOBUH pPalMOHANBLHOTO HX IPUMEHEHH.

CBOIICTBA HETATHBHBLIX MATEPHAJIOB

CBeTouyBCTBHTENLHBIM BELIECTBOM TLIACTHMHOK H IIIEHOK, KAK MBI YIKE
sHaeM, SIBASeTCS TJIABHBEIM 00pasoM OpoMHcTOe cepebpo, Mesbyaliimne
HacTHLBl KOTOPOro, Ha3blBaGMble S€PHAMH, paclpefleneHbl B TOHKOM KeJa-
THHOBOM cyoe (puc. 43). Ha 1 kxBazpaTHbI CaHTHMETP IVIACTHHKH HJIH
nyenkd npuxoxurca oT 100 MUIMHOHOB m0 1 MmMapia 3epeH GPOMHCTOrO
cepedpa. 2KenaTHHOBBIH CJIOH, colepxKalwHik 3epHa OpomucToro cepebpa,
Ha3blBaeTCs CBETOUYBCTBHUTENBHHM cJaoeM (uama ¢oTocaoem).
B Buze XuIKOH SMYJILCHH OH HAHOCHTCS Ha MPOYHYIO NMPO3PAUHYIO IIOJJIONK-
Ky — TOHKHE JIUCTBI CTeKJa HJH LEeJJIYJOHIa, — Ha KOTODOH W 3aCThIBAET.
B 3aBHCHMOCTH OT MOMIJIOXKKH (CTEKJIO WM LE/VIYJAOHA), Ha KOTODYIO HaHe-
CeH CBETOUYBCTBHTEJbHBIH CJIOI, HETaTHBHBIH MaTepHasl HasbBaeTcd (GoTo-
NJAacCTHHKOH mm ¢oTonaeHKOHR (KHHOmIEHKOH). [liacTuHKH H
IVICHKH H3TOTOBJAIOTCI Ha CHEeNHaNbHLIX (habpHKax.

KpoMe OCHOBHEIX €OCTaBHBIX HacTeii — OpomucTOro cepebpa H 2Kena-
THHEL — B 3MYJIbCHH HAXOJATCA HE3HAUHTENLHbIE KOJHYECTBA HEKOTOPBIX
Ipyrux BeuiecTB. 2KejqaTHHa B CBETOUYBCTBHUTENLHOM CJIO€ HE TOJbLKO CIy-
XHT CPeJIoi, B KOTOPOI pacnpeleneHbl 3epHa 6poMHCTOro cepedpa M KOTO-
pasi H30JHPYeT UX APYT OT ADyra M ynepxusaeT Ha momoxke. CopT xkena-
THHBl (BepHee, TIPHUMECH, B HEH COIEpKalluecs) CYLECTBEHHO BJ/HAET Ha
CBOMCTBA CBSTOUYBCTBHUTENLHOIO CI0S. B 3aBHCHMOCTH OT peLenTyphl H
TEXHOJIOTMH TPHIOTOBJEHUS, CBETOUYBCTBHTEAbHLIE CIOM B TOH HJIH HHOH
creneHd 00/aJal0T Pa3IUYHLIMH CBOMCTBaMH. [7IaBHBIM 00pa3oM OHH pasiu-
yajorcsi: 1) mo o6UIeH CBETOUYBCTBHTENILHOCTH, 2) MO KOHTPACTHOCTH, 3) IO
XapaxkTepy CIEKTPaJbHOH 4yBCTBHTEILHOCTH.

CBETOUYBCTBHTEAbHOCTbHIO HA3LIBAETCS CBOICTBO IIaCTHHOK
M IUIEHOK IOJBEpraTthCsd BHAMMOMY HJH HEBHIHMOMY H3MEHEHMIO IMOJX HAeki-
CTBHEM CBETa, UEPHETb B IPOSIBHTENE NOC/Ie BO3JelicTBHA cBeTa. UeM MeHb-
lIee KOJMUEeCTBO cBera Tpebyercs A HeOOXOAHMOrO IIOUEDHEHHs MaHHOI
IVIACTHHKH IIOC/e IpOSIBJIEHMSI, TeM OHa Gosee  CBETOYYBCTBHTENbLHA.
CBeTOYyBCTBHTENLHOCT COBETCKHX HEraTMBHBIX MATEpPHaioB 0003Hauaercs

7%
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Ha KOpoOke, B KOTODYIO OHHM YNaKOBAaHHI, B rpaiycax Io cucreme Xeprepa
u Jpudpumsga (X u [). KommuectBo rpasycos npsiMO IPOHNOPLHOHATILHO
YyBCTBHTEJNLHOCTH: TaK, miacTuHka B 600° X u J| BABOE UyBCTBUTEJNbHEE
naactusky B 300° X u L.

CBeTOUyBCTBUTENLHOCTH HMEET HAHGOMbICE 3HAYECHHE M3 BCEX CBOHCTD
HEraTHBHOIO MaTepuaJa: OT HEe IPH IPOYMX PaBHLIX YCJHOBHAX 3aBUCHT
BHLJIEPKKA NpH cbhemke. Jlas
ChEMOK, TpeOylolUx OYeHb
KODOTKHX BBLIAEPKEK, — JIO
/500 — /1000 CEKYHIBI (OLICTPO
JIBUOKyIHeCs:  OOBeKTH), a
TalkKe JJIsi CbEMOK 2KHBBIX
OOBEKTOB IIPH HEJOCTATOYHOM
OCBEIIeHUH, HYMXKEeH BBICOKO-
YyBCTBUTEJLHBI HEraTHBHBIA
matepuas. CbEMKH IPH XOPO-
1eM OCBELIEHHH U ChEMKH He-
TIOJIBHKHBIX OO'HEKTOB MOXKHO
TIPOH3BOJUTDL HA MAJIOUyBCTBH-
TeNIbHOM HEraTHBHOM MaTte-
puaze.

Crenyer uMeTb B BHLY,
YTO CBETOUYYBCTBUTENLHOCTh B
H3BECTHOH Mepe 3aBHCHT OT
nposiBuTens. IIpy HCIBITAaHHH
Ha (aOpHKax CEHCHTOrpaMMblt
¢oTonsacTuHoK 06GpadaThiBa-

Puc. 43. MuxpodoTrorpadusi 3MyJLCHOHHBIX

3epeH (TAK BBLIFTSAUT CBETOUYBCTBUTEJb- I0TCSI ~ METOJIO-THAPOXHHOHO-=
HbI CIOM MOZ MMKPOCKONIOM TpH yBeIn4de- BLIM IIPOSIBUTEJIEM, IIPEJIO-
HUHM B /B THICSYM Pas) sxennpiM npod. K. B. Hubuco-

BBIM; CEHCUTOrDaMMBLI  ILJIE-
HOK—MeTosoBbIM TIposiBuTeneM «H-1v. TIposiBuTes e, OOBIYHO IpUMEHsE-
Mble B (hoTorpayuueckoil MPaKTHKe, O0/MafaloT HECKONBKO MHBIMH CBOHCTBa-
MH, MEHSIOLIMMH 3HAYEHHE CEHCHTOMETPHYECKHX II0KAa3aTesIeH : OJHH POSIBH-
Tesu (HAlpEUMep, TAK Ha3bIBAE€Mble «HCTHHHBIE MEJKO3€PHUCTLIE») MOTYT IIO-
HU3HTb CBETOUYBCTBHTEJBLHOCTb MaTepPHaJOB IO CPaBHEHHIO C IIOKA3aAHMAMH,
0603HaYeHHLIMHA Ha YITaKOBKe, APYrHe IPOSBUTENM -—— TIOBLICHTL €e. Tax,
€Cd KYCKH OJHOH H TOH 2Ke IVIEHKH 006padoTaTh B TpPeX Pas/IAYHBIX MPO-
sisutensix  («H-1», «J1-25», «JI-76») M CBETOUYBCTBHUTENLHOCTDH, IOJYHECHHYIO
p cTaHaapTHOM nposBHTesne «H-1», yCaOBHO TPHHATH 34 1000/0, TO NpPOABH-
Tenb «J1-25» JACT HAHMEHBIUIYIO CBETOUYBCTBHTENBLHOCTH (0k0sM0 809%), B TO
BpeMs Kak B TposBHTeNe «[1-76» IIEHKa OKaXeTcs HauboJiee CBETOYyB-
crBuTebHON (mpuMepHO 1500)0).

KoHTpacTHOCTHIO HEraTHBHOrO MaTepHanza ONPEACTIACTCT €ro
COCOGHOCTb J1aBaTh B BLIOPAHHOM MpOSIBUTeNE W NMDH JAHHOM OOBbeKTe He-
FATHBBL C TEM MM MHHIM HHTEPBAJIOM IUIOTHOCTel (C GOJbLIEH HIH MEeHbIIEHt
JIOCTHXKUMOH PA3HOCTBIO MEXKAY KpafiHUMH IVIOTHOCTSMH, MEXKAYy CaMBIM
TeMHBIM M CAMLIM CBETJLIM TOHAMH H300paKeHHsI).

KoHTpacTHbIi HeraTHBHbIH MaTepuas IepefaeT Majoe KOMHYEeCTBO IIpO-
MEXYTKOB TOHOB (CTymeHei) MeXJy CaMblM CBETJILIM H CaMLIM TEMHBIM
TOHAMHM, @ IIOTOMY pasHHIA MeXJy COCCIHHMH CTYNEHSMH OKASBIBIETCH

1 CeHCHTOrPAaMMa — PE3yJbTAT  CEHCHTOMETPUYECKOTO MCHBITAHUA — NMPEACTABIIeT
co60oii MOMOCKY MCIBITYEMOro MaTepuana (TIACTHHKH, TJIEHKH, ¢oTobymaru), SKCIOHM-
poBaHHYI0O M 0GpaGOTaHHYIO B ONpEJAEJIeHHBIX YCTOBUIX.
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SHAYHTENLHON M PasHOCTb MEXIY TEMHBIMH H CBETJLIMH 4YacTIMH H306pa-
YKEHUs KaxXeTcs Ilasy OoabLIoH. MaJlOKOHTpPAaCTHLIH HEraTHBHEIA MaTepHad,
Hao00pOT, MepesaeT MHOrO IePeXOAHBLIX TOHOB, a IIOTOMY PasHHUA MEXLY
COCEIHHMH CTYNEHSAMH IOJNYyYaeTCsd HE3HAUMTENBHOH M DPa3HOCTb MEXAY
TEMHBEIMM H CBETJILIMH YacTIMH H300paXeHHST KaXKeTCs MeHbIUeMH.

Takum obpasom B pykax ¢ororpada — yBeJuueHHe WIH yMEHbLIEHHE
KOHTPACTHOCTH M300paxkeHuda. Eciu KelaTelpHO YBeNHYHTh KOHTPACTHOCTb
H300paXeHHs. 110 CPaBHEHHIO € OODBEKTOM CLEMKH (HAlpUMep, MeH3ax
B MIaCMypPHYIO MOroAy, WITPHXOBAsl PeNnpoAyKuus), ¢oTtorpadupyloT Ha KOH-
TPaCTHOM MaTepHaje; IIPU XeJaHHUH CMSATYHTh KOHTPACTHOCTb H300paXKeHHus
IO CPaBHEHHIO C OO'bEKTOM CheMKH (Hampumep, CheMKa IIPH SIPKOM COJIHEed-
HOM OCBeIl[eHHH, MOPTPETHAsl CheMKa) IPHMEHSIOT MaJOKOHTPACTHLIH Mare-
puan. Jlas GOMbUIIMHCTBA CBEMOK IOJNb3YIOTCS HEraTUBHLIM —MaTepHaIoM
HOPMa/bHOH KOHTPACTHOCTH.

CnekTpanbHOH YYBCTBHTENbHOCTBLIO HEraTMBHOIO Mare-
pHaza HasblBaeTCs CTEMEHb €ro YyBCTBHTENBHOCTH K BO3IEHCTBHIO Jyuei
Pa3/IHYHBIX I[BETOB; OHA HMMEET BeChbMa BAa)KHOE IIPAKTHYECKOe 3HAayeHHe.

Kak musBecTHO, «OeNblil» CONHEUHBIH CBET MOXKHO CYHTATH COCTOSIIUM
H3 JIyueHd CeMH LBETOB: (hHOJETOBOrO, CHHEr0, rosyGoro, 3eJeHOro, KejaTo-
ro, OPaHXeBOro, KPaCHOrO; STH ILBeTa 0OpPa3yIOT TAaK HA3LIBAEMEBIH CIIEK TP,
B KOTODOM OHH IIOCTENEHHO (KaKk B pajyre) MmepexoisiT OJUH B APYTOH.
CrexkTp comHeyHoro cBera rpaguyeckn uszoOpax<en Ha puc. 44. Kpome
MEePEYHCIEHHBIX Jyyel, B CIEKTP 6eNoro cBeTa BXOAAT HE BHIUMLIE ISl
riasa ynabTpaduoneTOBHle M HMH(ppPaKpacHble Jyud. Bce ocTaibHBEE LBETO-
BbI€ TOHA SB/SIIOTCA MPOMEXYTOYHBLIMH MEXIy ~YKa3aHHBIMH I[BeTaMH
CIIeKTpa.

Okpacka mpeaMeToB, OCBEINAEMBIX «GeNbiM» CBETOM, 3aBHCHT HCKJIO-
YHTEJNbHO OT TOr'O, KakHe JIy4d CIIEKTPa IOrJIOLIAIOTC JAHHBIM IIPEIMETOM
M KaKue OTpPaXaroTcsd HM. bemble mpeaMeTsl IOYTH IIOJMHOCTBIO OTDPAXAloT
BCE JIyYH, YEPHLIE — ITOYTH LEJHKOM HX IIOIVIOIAIOT, Cephle IpeIMEeTh
NOIJIOMWIAIOT U OTPAXAalOT BCE JIy4YH CIeKTpa NPHOMH3UTENLHO B OJHHAKOBOH
IIPOMOPLHH.

LipeTHble mpeaMeTH O6G/MaJAlOT TAK HA3HIBAEMBIM H3GHPATENBHBIM II0-
TJIOIIEHHEM : OHHM ITOTVIOWIAIOT JIyYH O THOM 30HBI CIEKTPA,a Jy4Yd APYTHX 30H —
OTPAXKAIOT ; OKPACKa TAKUX NPEAMETOB M ONpeJeNsieTcsa TeM, Kakue HMEHHO
Jyud HMH OTpaxaiorcsl. Tak, KpacHLIH NpeaMeT OTpa)kaeT KpacHble Jy4H
H IMOIVIOIAeT BCE OCTa/lbHbIE (B JAEHCTBUTENLHOCTH COBEPIUEHHO YHCTHIE
CHexTpaJbHble IBeTa B OKPAacke MaTePHaJbHLIX NPEAMETOB He BCTPEUYAIOTCH :
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Puc. 44. CriexTp CcOJHEYHOro csera

IPEAMETH], IIOMHMO I'VIABHOTO OTPaxXaeMOrO HMH I[BETA, OTPAXKAIOT HEKOTO-
poe KOJMYECTBO JyueH APYTHX LBETOB; HANPHMep, KPACHBIA KHPIHY, KpOMe
KPacHBIX, OTPAXKAET €Ille CHHHE M JKEJTHEe JIyuH). 3aTeM BCE LBETHBIE IIpen-
METEl MOIVIOIAIOT H OTPAXaloT TO MM HHOE KOJHYECTBO BCeX Jydel
CNeKTpa, T. €. KAX/JIBbIH LBeT Kak Obl HMeeT GOJDLILIYI0 WIH MEHLUIYIO NpH-
Mech B;:ex JAPYTHX LBETOB (T. €. HEKOTOPYIO NpuUMech OeJ0ro H/IH HepHOro
1IBETOB).
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Ha 6pomucroe cepeGpo OKashiBaeT CHJIBHOE BO3NEHCTBHE CHHE-(PHOJC-
TOBasl 4aCTh CNEKTPa; K OCTaJbHBIM JydaM (3eJIeHbIM, KEJNThbIM, OPaHKEBhIM
¥ KpacHbIM) GpoMHucTOe cepeGpo MouTH HedyBcTBHTENbHO. KpoMe Ttoro, mHa
6pomucToe cepebpo OUEHb CHJIBHO HEeHCTBYIOT HEBHIMMBIE YJbTPa(HOJETO-
BRIE JIY4YH.

Takum o6pasoMm GpomocepeGpsiHas (DOTONIACTHHKA OKa3bIBAaeTCs IPak-
THUECKH YYBCTBUTEJILHOH TOJIBKO K CHHHM H (DHOJIETOBBIM JIydaM BHIAHMOIO
cnektpa. YesoBeueckuil e rsa3 HauGoJiee UyBCTBHTEJEH K JKENTO-3€JEHOH
30HE CHEKTpa; K CHHUM K (DHOJIETOBHIM JydaM OH MaJlo YYBCTBUTEJEH —
OHH Ka)yTcsl €My TeMHBIMH.

dororpaduueckass MJACTHHKA NepefaeT H300pakeHHE INPEIMETOB,
OKpallleHHBIX B pa3Hoo0pasHble, HHOTAA OYEHb SPKHE IBeTa, TOJBKO CephIMH
TOHAMH pa3JHYHOH [JIOTHOCTH — OT COBCEM TEeMHBbIX (MOYTH YepHBIX) MO
CcaMBIX CBeTJIbIX (mouTH mpospauHbiX). Ecam chororpadupoBaTe Bce ceMb
HanboJee OTYETJHMBO pPa3/NHUaeMBIX IIBETOB CNEKTpa, To Ha (HOTOCHHMKE
CaMbIM CBETJIBIM II0Jy4dTCsi (DHOJIETOBBIH IIBET; rJady ke HaubGojee SPKHM
Kaxercs ejro-seseHbiii mBeT. CoenoBaTesbHO, mpocTas G6poMocepebpsinas
IIACTHHKA [epelfaeT OTHOCHUTEJbHYIO SIPKOCTh ILBeTOB OODBEeKTa CheMKH
COBCeM He B Te€X COOTHOIIEHASX, B KaKHX HX BOCIpHHAMAaeT Ham rJaas. Ha-
npamep, rJasy CHHMHA LBeT HeGa Kaxercs 6ojee TeMHBIM, 9eM SIPKOXKeJThIi
IIOZICOJIHEYHHK, IIPH ChEMKE K€ Ha MPOCTOH MJacCTHHKEe — B IIO3UTHBE CHHEE
He6o BHIIET ropasno cBeTjee MOJCOJHEYHHKA.

N3o6paxennsie Ha puC. 45 nBe KpHBble HATVISAAHO MOKA3LIBAIOT Pa3JiH-
yHe B JeHCTBHH IIBETOB CIEKTpa Ha YeJOBEYECKHH IJ1a3 H Ha IpOCTYIO
¢oromnacrunky. [IyakTHpHaa JuHHS H300pakaer NEHACTBHE Da3JIHYHLIX IBE-
TOB Ha Hall IJias, CIJIOIIHAS JHHHUS — JeHCTBHE TeX e IBETOB Ha MPOCTYIO
(ororpaduueckyio NNACTHHKY (meficTBHe I[BeTa TeM CHJIbHEE, YeM BBbILIE
MOJHUMAETCS KpPHBasi OT CBOEro OCHOBAHHSA).

Jluuus, m3o6paxkaiomasi HefcTBHE IBETOB Ha UeJOBEUECKHH Ivas,
IOCTHTaeT HAMBHICIIEH TOYKH IIPH KeJTO-3eJIeHOM IIBeTe; 3TOT LBET B IPH-
poze Kaxercst HaM HauGoJee sIPKHM. [IpoTHB CHHETO H ()HOJIETOBOrO IBETOB
KpHBasi TajdeT; YeM JaJbllie BJEBO OT JKEJTO-3eJEHOH 30HBI CHEKTpa, TeM
ciabee CTAHOBHTCA APKOCTh LBETOB AJsl Hallero rJjasa. Hakomen, B yJbTpa-
(bHONeTOBON 30HE KpUBAsi CJAHBaeTCss C OCHOBHOH MpsAMOl JwmHHeH. ITO
3HAYAT, YTO SIPKOCTb yHaja X0 HyJs, T. €. yAbTpa(uoJieToBEle Jy4d HALIAM
IJIa30M BOBCE He BOCIPHHHMAIOTCH (MBI HX He BHIHM).

Wuaue 06CTOHT JeJo € KpHUBOH, 0003HAYaIOIIEHd TyBCTBUTENBHOCTH K
pas/IHUHBIM LBeTaM NpocToil doromiactunky. Kpupas HauMHAETCS TOJBKO
IpH 3eJIEHOM LBETe; HPOTHB KPACHOIO M JKEJTOro OHA COBNAaNaeT C OCHOBA-
HEeM rpaduka (3TO 3HAYMT, 9TO K JKEJTOMY H KPACHOMY LBeTaM MNPOCTast
doTONNIACTHHKA NOYTH COBEPIIEHHO HeYyBCTBUTeNbHA). P HOJETOB B i
JKe IBeT, KOTOPhI 4ejIOBeYeCKOMY TIJa3y KakeTCs CPaBHHTENbHO HEspPKHM,
HaoGOpoOT, Ha IJIaCTHHKY JeHcTByer CHJbHee Bcero (CM. CTpesKy Ha
puc. 45); duoserosble Jydd H3 BHAHMBIX Jydeii HanGojee a KTH HH Y H bL
Jlanee KpuBas MeJJIEHHO TIOHMXKAETCs, 3aXOJs NaJeKO B YJbTPa(HONETOBYIO
30HY, JIyUH KOTOpOii, He OKa3biBas NEHCTBHA HA TIJia3, B TO Xe BpeMsd BECbMa
CHJILHO BO3IEHCTBYIOT Ha IJIACTHHKY.

Takum o6pasoM rJa3 ¥ (HOTONJACTHHKA «BHJST» PasjHUHbIE IIBETA HE
OJTHHAKOBO,

ITocsie TOJBKO UYTO CKA3aHHOTO He JOJIKHO BBIBBIBATH YIHBJEHHS TO
06CTOATENLCTBO, UTO DOTOBBI OTNEYaTOK 9ACTO BHITJISIIHT Y (OTOMIOGHTENIS
COBCEM HE TaKHM, KaK STOr0 MOXHO GBLIO OKHJATh, CY/As 110 OGBEKTY CheM-
KH MM 0 H300paXkeHUIo Ha MaTOBOM cTekJe. He roBops yxke 0 TOM, 4TO IIpO-
majaer spKOCTh I(RE€TOB, CAMOe COOTHOIIEHHE TOHOB MOJy4aeTCs HHbIM, UeEM
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B marype. Uacto waunHaomuii doToo6uTeNb, BUIEBLUINE HA MaTOBOM CTe-
KJie HHTepeCHOE LBETHOEe u306pa>KeHHe, HEOOYMEBaeT, MNOCMOTpPEB HaA pe-
3yJaLTaT CbEMKH: 3a4€M OH CHHMaAJ 3TOT HGHHTBDECHHI'/'I CIOXKET. KOHTpaCTbI
1IBETOB [ponaJH, CHHMOK BDLITJIAAHT CepbiM, OAHOTOHHLIM, CKYYHbIM.

s N
Yavmpaguonem. wuaﬂezICUH.[f'mlaeneH. Menm. lopaﬂm,l/(pgm, UnppakpacHbvie

Puc. 45. T'za3 1 npocrast OTOMIACTMHKA BOCHPHUHUMAIOT SIPKOCTH JIydell crmexrTpa
I0-pasHoMy (HauGoJbIIAsE SIPKOCTh 0O0O3HAYEHA CTPEJIKaMH)

Hepenxo cayuaercs, aro (oToMo6HTENs BBIGpaa KaXylHHCA eMy HH-
TEPeCHbIM 06beKkT, B3 MO TabJHle MPAaBUJbHYIO BBIAEPKKY, MpaBAJIbHO
NpPOBEJ HEeraTHBHBIN H MC3UTHBHBLIA MPOIECCHl — H BCE K€ [MOJY4YHJ Cepbli,
HEHHTEPEeCHBIH CHHMOK.

Hanpumep, doTtomno6uTess 3acusna Ha MPOCTON MJIaCTHHKE HOBOE 3JaHHeE,
KpacHasl Kpblllla KOTOporo 3(¢eKTHO BHIZENAJACH Ha 3€JeHOM (oHe COCHO-
BOro Jieca, mepeln AOMOM B 3e€JIeHOM Oropole sIPKO ropesn KeJTble NOACOJI-
Hyxd. Ha ormeuwaTke »Xe Kpbillla BBIIIJIa TEMHOH H CJHBAaeTCs € TEMHBIM
(honoM IepeBbeB, MOACOJHYXH TOXKE BBILLJIA TEeMHLIMH, Gesbie o6naKka, KOTO-
pble YETKO BbiAe]aaHCh Ha rayboko cuHeM Hebe, Ha CHHMKe COBCEM mporma-
Ju, He6o npeiacTaBisieTcss oNHOOGpa3Ho GesbiM M CKyYHBIM. Bech CHUMOK
TOHAJbHO MaJio MOXOMHT Ha AEeHCTBHTENBHBIH OOGBEKT ChEeMKH, H (HOTOJOOH-
TeJb Pa304yapoBaH pe3yJsbTaTaMH.

O6bacusercss 910, Kak Mbl yKe 3HaeM, npocto. KpacHele B XKenThe
JIy4Hd, OTpa)kaeMble O0bEKTOM CheMKH (HampuMep, KpaCHOH KphllIei, xKeJ-
TbIMH [BETAMH), MOTYT JINIIb €IBa BO3AeHCTBOBATh Ha MPOCTYIO MJIACTHHKY.
B Tex mecrax ee, Ha KOTOpble MANalOT 3TH Jy4H, 6pOMUCTOE cepeGpo OCTaeT-
Cs MOYTH HEHM3MEHEHHBLIM, MPOSIBHTEN]b TaKXXe He OKa3blBaeT Ha HEro
neficTBHSl, W npa (HKCHpOBaHHUHM GpomHCTOE cepeGpo COBEepLIEHHO PpacTBO-
paeTca. B sTuX wacTsix HeraThBa MOJIydaloTCs HPO3pauHble MECTd, KOTOPhIe
Ha [O3UTHBE BBIXOASAT TEMHBIMH.

Cunme nyun (cuHee HeGO, CHHee IJIaThe), HA0GOPOT, OKA3BIBAIOT CHJIb-
HOe BO3deHCTBHE Ha CJIOH muacTHHKH. B Tex Mecrax ee, Ha KOTOpbIe
nomann CHHHE JIyuH H300pakeHus, MJACTHHKA MOA BJHUSHHEM MOpPOSBHTEJS
uepHeer. B pesynbrare Ha HeraTHBe B MecTax, HAa KOTOpble MafajH
CHHHE Jiyud H300pakeHHs, o0pasyloTcsd MJOTHbIE, MaJjonpo3padyHbie yda-
CTKH, MOJydYalollnecs Ha MO3UTHBE CBETJIBIMH, ModTH GesbiMu (cuHee He6O).

CienoBaTesbHO, OTHOCHTE/IbHA APKOCTb PA3JHUYHBIX [BETOB MEPenaer-
€ B TOHaX (oTorpauueckoii MIKaJjbl He COOTBETCTBEHHO HalIeMy 3pHTeJb-
HOMY BMeYaTJIeHHIO; B3aHMHble COOTHOLIEHHSI TOHOB KakK Obl HCKaXKaloTCo.
ITosToMy mpn CbeMKe HYKHO YUHTHIBATH OTHOCHTE/bHYIO SIPKOCTh [IBETOB
I He CJIelyeT, HanpHMep, CHHMAaTb HAa MOPOCTOH MJIACTHHKE HJIW Ge3 CBeTo-
drabTpa yemoBeka B KpacHOH py6alike Ha (oie TeMHOH JHCTBHI, TaK KaK
¥ py0amlka M JHMCTBA Ha CHHMKE MaJjo GyAyT OT/iHYaTLCs APYT OT Apyra.
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Harnsinuelii mpumep nepenaus COOTHOIIEHHH IBETOB NPOCTol (oTomma-
CTHHKOH JaeT cbeMKa LBETHOH TaOJIHIBl, COCTOSILIEH M3 CHHEH, »eJaToH,
3e/leHOH B KpacHOH uyacrted. ['ylasy HauGosiee TEMHOH KaxKeTcsl CHHfig 4acThb
Tabauiel, Haubosee CBETNOH — KenTass 4acTh, KakuM Ke MOJIy4HTCH COOT-
HolleHHe TOHOB Ha orneuatke? CHHfIS 4acThb BBIiZET CaMOii CBeTJIOH, XKeJ-
Tbif, 3eJeHbli M KpacHLIH IBeTa MOJyd4aTcsi TEeMHBIMH, M PasHHIA MexIy
HHUMHA O6yneT Mano 3aMeTHOH.

OTa «uBeroBas cienora» (ororpadHyeckoil MIACTHHKH SIBJISIACH CEpb-
esHbIM HemocraTkoM (ororpadun. OnHako ororpadHueckasi Hayka Hauia
CpencTBa MJA NMPaBHJbHOH LBETONepellayd — Mepedadyd TOHAJbHOTO COOT-
HOUICHHs] [[BETOB COOOPa3HO BMeYaT/IEHHIO, IPOM3BOIMMOMY HMH Ha YeJjoBe-
geckuii rias. B pesysbTare mosiBUJMCh Tak HashlBaeMble OPTOXPOM a-
THYE€CKHEe H MNaHXPOMAaTHYECKHE  HeraTHBHble MAaTepHaJibl,
obnajaomue CNeKTPaJbHOH UYYyBCTBHTEJbHOCTHIO H mpa-
BHJIbHO Mepeflaloline OTHOCHTEJbHYIO SPKOCTb IIBETOB CIIEKTpPa B ONHOLBET-
HOH MIKaJe CepbiX TOHOB Pa3/IMYHOH IJIOTHOCTH.

CIERTPAJNBHAA CEHCHBHIH3AIAA HEFATHBHOT0 MATEPHAJIA

Has nonyuenns dororpacuueckux u306pa)KeHHH, HAIOMAX B TOHAJb-
HOM OTHOIIEHHH TO XKe BIeyaTJeHHe, KOTOPOe IMOoJIyyaeT OT MpeaMeTa CbeM-
KH rJa3, MOHaZo6HJOCh NPHOJH3UTH LBETOBYIO (CMEKTPaJbHYI0) UYyBCTBH-
TeNbHOCTb (DOTOMJACTHHKH K LBETOBOH UYyBCTBHTEJBHOCTH 4YeJIOBEYECKOro
rnasa, 3acTaBHTb OpoMuCTCe cepeOpo MJACTHHKH MONJaBaThCsl BO3LEHCTBHIO
Jydell JKeJTO-3€JIeHOW M KPacCHO-OpPaHXKeBOH yacTell CrekTpa.

Brlo ycraHoBJieHO, uTO Ha GpomucToe cepeGpo CrnoCOOHBI HEACTBOBATH
He TOJbKO Te JIyYH, KOTOpble HM MOTJIOIIAoTCA (CHHHE, (hHOJETOBbIE H HeE:
BHIHMBIE YJBTPa(HOJETOBbIE), HO TaKXXe M Te, KOTOpPhble MOrJOIIAalTCa
HEKOTOPLIMH 0COObIMM K HeMmy npumecsimu. [lostomy pacmuperue o6aactH
CNeKTPaJbHOH YyBCTBHTEJBHOCTH OpoMHCTOrO cepebpa (T. e. mpuoaHHe eMy
YYBCTBHTEJBHOCTH K KEJTO-3€JIEHOH H KPacCHO-OPAHXKEBOH YacTaAM CIeKTpa)
JocTHraeTcsi 100aBJeHHEM K CBETOUYBCTBHUTEJBHOH 3MYJLCHH NMPH €€ MpPUro-
TOBJIEHHH HEKOTOPBIX OPraHHUeCKHX KpacHTejeHd. DTH COOTBETCTBEHHO 0=
no6paHHble KPAaCHTENHM OKpalluBaioT GpoMHCTOe cepe6po H MNPHAAIOT eMy
N00aBOYHYI0 CBETOUYBCTBHTEJBbHOCTh K TEM JydaM, KOTODbIE HMH CaMHMH
HOTJI0N 0T .

STH KpacuTesd HA3bIBAIOTC CTEKTPaJdbHB MH (IBETHBIMH) C € H-
cu6uau3atopaMu (OUYBCTBUTEJISIMH), a NpPOLECC OYYBCTBJEHHS K
TeM HJM HHBIM JyuaM — CIHeKTpaJbHOH CeHCHOMIn3amueH.

Te u3 ceHcHOW/IH3AaTOPOB, KOTOpBIE JeNalOT GpoMucToe cepebpo TyB-
CTBHTEJLHBIM K 3€JI€HBIM H JXeJThIM JyuaM, Ha3blBalOTCSl OPTOXPOM a-
THYECKHMH; CEHCHOMIH3ATOPHl, OUYBCTBJAIOIIHE GpoMucToe cepebpo
K OpaHXKEeBBIM H KPacCHBIM JiyuaM, HOCAT Ha3BaHHe MNaHXpPOMaTHUe-
CK H X; OUYBCTBJIAIONIHE K HEBUJIHMBIM HH(PAKPACHBIM JydaM — Ha3bIBaIOTCSA
HHppaKpacHB MH ceHcHOuau3aTopamMH. B amynbcuio po6GaBasieTcs
HHMYTOJKHOE KOJIHYECTBO KpAaCHTEJsl: TaK, OJHOrO rpaMMma IOCTaTOYHO AJIs
cercubuauzanuy 20 000 naacturHOK 9 X 12 ca.

OrkpeiTHe HaydHO-HccaenoBaTenbckuMy yupexaenusMu CCCP MHOTHX
HOBBIX CEHCHOWJH3aTOPOB [aJi0 COBETCKOH (POTONPOMBILIJEHHOCTH BO3MOXK-
HOCTH BHIMyCKAaTh HEraTHBHbBIE MaTepHaJbl C JIOOBIM  pacnpesie/leHHEM
CIEKTPaJbHON 9yBCTBHTEJIbHOCTH,

OnmHako Bce JKe CIEKTpaJbHasi YyBCTBHTE/NBHOCTH CEHCHOHJIM3MPOBaH-
HOMf TIJIaCTHHKH K CHHe-(GHOJETOBON YacTH CMEKTPa OCTAeTCs 3HAUYUTEJbHO
Goslee BHICOKOH, 4eM K JK€JITO-3eJIEHOH H KPaCHO-OpaHXKEeBOH yacTaM; Heol-
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XOIHMO TO3TOMY KaK-TO YMepHTh IeHcTBue cHHe-(uoseToBHIX Jydei. Jlo-
CTHraeTcs 5TO OYEHb MPOCTBIM CPEACTBOM: Iepel OOBEKTHBOM BO BpeMs
CBEMKH YKpeniseTcs TaK Ha3biBaeMblli X eJTHH CBeTOQPHABTP —
[Ipo3payHoe OKpAILEHHOE B JKEJTHIH IIBeT

CTeKJIO, B TOH HJIH HHOH CTeNeHH 3alepiKH-
Baiollee (morsomamwuiee) (GuoseTOBLIE U epuoﬂemogb,efﬁ
—
CHHHE JIYdH M TpOomycKalolllee Ha IMJIACTHH- S
« Cunue S
Ky Bce ocTajbHble Jyun (puc. 46). S —Pf3]
Ob6nanarouuii WHPOKOH MOJOCOH CITeK- § lonydere =§;_’
TPa/NbHOH YYBCTBHTEJNBHOCTH HETATHBHLIH R Jenensre S
MaTepHas B COYETaHHH C COOTBETCTBYIOUIHM &F >
S Xenmele B
JKeJITbIM CBETO(HJILTPOM Jes1aeT BO3MOXK- T >
HOH MPaBHJIBHYIO Mepenayy TOHOB CHHMae- S Oparimeseie l; .
MbIX UBeTHbIX 06bekToB. Kak Mbl BHIeNH Kpacnele -_i»; N
H3 PacCMOTDEHHOrO Bbllle OpHMepa, MpH S
Cbe€MKe LBeTHOH TabJiHllbl Ha MPOCTOH MJa- —
CTHHK® CHHHMH [BeT MoJyyaeTcs MouTH Ge-

JIbIM, 2 JKEJTbli, 3€JeHbIH H KPACHbI —  pyc 46, Cxema AeficTBUS JEITOrO
0IHHAKOBO TeMHbIMH. [Ipun chemMke Xe Ha cBeTouIbTPa Ha pasiu4HbIE JY4d
OPTOXpPOMAaTHYECKOH MmIaCTHHKE c ﬁrl;egp:- :;Bszg;fg:b(lgoﬁﬂgﬁ'a"};g;
JKEJIThIM CBETO(QHJIBTPOM CHHHH LBET BBIH- ACP CBETO(UIBTPOM

IIeT OYeHb TeMHbIM, KakKHM OH KaXXeTcs

rjiasy, XeJTbld [BET — HOPMaJbHO CBETJIbIM, 3eJeHbIH LBET — CephiM;
TOJIbKO KpPACHbIH [BET OCTaercsl MONpPEXHEMY CJIHIIKOM TeMHbiM. Jaa mpa-
BHJIbHOW Mepefayy OTHOCHUTeNbHOH SIDKOCTH KPacHOrO LBETa CJAyXKAar TaK
HasblBaemMble MAaHXPDOMAaTHUYECKH € IMJACTHHKH.

THANBI HETATHBHBIX MATEPHAJIOB

B 3aBHCHMOCTH OT CEHCHOHJIH3aTOPOB, MPHUMEHEHHBIX NPH H3TOTOBJEHHU
TIaCTHHOK H MJIEHOK, HeraTHBHBbIH MaTepHasi 10 CNEKTPaJbHOH YyBCTBU-
TEJbHOCTH NEJHUTCS Ha CJeLYIOIlHe OCHOBHBIE TPYNIIb:

a) npocToid. (HeceHCHOMIM3HDOBAHHBIH) HEraTHBHBIA  Marepuads,
YYBCTBUTEJbHLIH TOJBKO K CHHe-(DHOJNETOBOH 30HE BHIHUMOrO CIEKTPA;

6) OpPTOXpPOMAaTHYECKHIH, OYyBCTBJICHHbIH, HOMHMO CHHE-(DHO-
JIETOBOH, ellle K JKEJTO-3eJIEHO# 30He CNeKTpa)

B) TaHXPOMAaTHUYeCKHH, 0YyBCTBJAEHHBIH, NOMHMO cuHe-(HOJE-
TOBOH H JKEJNTO-3eJIeHOHi 30H CIIeKTpa, elle K KpPacHO-OPaHXKEeBOii 30HE, T. €.
KO BCEM BHIMUMBLIM JIydam;

r iHppaxpomMaTHUeCKAH, OUYBCTBJEHHbIH, KpPOME CHHe-
(GHONIETOBOH 30HBI CHNEKTPA, elle M K HeBUAHMbBIM HH(ppaKpacHbIM Jyuam (B ¢o-
TONOGHTENbCKOH NPaKTHKe He NPHMEHSIeTCs M [OTOMY B JaJbHeHleM Mbl
K HEMy BO3BpalllaTbCsl He Gynem).

Bce HeratHBHEIE MaTepuasibl 4yBCTBHTEJLHE], KPOME TOTO, K HEBUAHMBIM
YIbTPa(UONETOBBIM JTyUaM.

BosbuminecTBO BCTpevaomuxcs B mpakTHKe  (oToao6uTesnss 06bHEKTOB
MOXHO ycrnewHo choTtorpaupoBaTb Ha OPTOXPOMATHYECKOM HEraTHBHOM
MaTepuase; OJHAKO ONLITHOMY poTorpady Hausydmnme pesyJbTaThl HacT
NOAOGpaHHBIH 1/ Ka’X1Oro CJaydast MaTepaad.

C npyroii cToponsl, #HOrila oTOrpad pacmosaraeT TOJbKO OLHHM Hera-
THBHbIM MaTepHasoM (HanpuMep, MOJs MHHHATIOPHBIX KaMep B Mpodaxke
BCTPEYalOTCA MNPEeMMYLIECTBEHHO  pas3JjiHuHble CcOpTa MaHXpOMaTHYeCKOH
KHHOMJICHKH), U OH JOJIXKCH 3HATh, KAKUM GOPasoM NpH Pa3nMuHBLIX 06BLEKTax
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CHeMKH BO3MOXHO H HAa STOM OJHOM HEraTHMBHOM MaTepHale JOCTHUL Jyy-
IIHNX Pe3yJbTaTOB.

[TosTomy kaxawiii otorpad MOMKEH UMETL OTYETIHBOE [PEACTaB/IeHHE
0 KauecTBax M CBOMCTBAaX TOTO MM HMHOTO HEraTHBHOIO MaTepHasa.

IIpocTsie (HeCeHCHOHAN3MPOBAHHLIE) HeraTHBHEIE MAaTepPHAJBI

[TpocTeie (HeceHCHOGMIN3UPOBAHHLIE) HEraTHBHLIE MaTepuandbl 00/1afaroT
JIUUIb €CTeCTBEHHOH YyBCTBHTENBHOCTBIO GPOMHCTOrO cepebpa K yabTpaduo-
JIETOBOH H CHHe-()HOJeTOBOH 30HAM CIeKTpa.

Cioga OTHOCATCA TakK HasblBaeéMble JHANO3UTHBHEIE NJIACTHH-
KH, IpeiHasHayaeMble JJI HM3TOTOBJEHHS IPOHLHMDYEMLIX Ha 3KpaH
JIUaNO3WTHBOB; HAa STHX INVIACTHHKAX, JAIOMUX H300paXKeHHss OGOJbIION
KOHTDACTHOCTH, IIPH OTCYTCTBMH ByaJH H IIPH BO3MOXHOCTH IOJIy4E€HH
GOMBILOH IJIOTHOCTH, MOXCHO PenpOAyLHpPOBATHL YepHO-Gesble IUTPHXOBLIE
opuruHabl. UyBCTBUTENLHOCTh HX O4YeHb HeBeauka — oT 0,5 mo 3° X u [,
BCJEICTBHE UYero Hy»KHA IPOJOJDKUTENbHAsh BLIAEPXKKA Ipu chbeMmke. [Ipo-
SIBJISIIOTCS. OHH B KOHTPACTHOM IIPOSBHTENE B TEUEHHE IPUMEDHO 2 MUHYT H
obicTpo Quxcupyrorcs. OOpabaThiBaTh AWANO3UTHBHLIE INIACTHHKH —MOXKHO
IpH OPaHKEBOM CBETE JabopaTOpHOro coHapsl.

K 3ToH K€ KaTeropud OTHOCHUTCS TN O3HTHBHAs KHHONJEHKA,
npuMeHseMast JUIsi PernpoAyLHpPOBaHHS YEPHO-Cepo-Oe/blX (IUTPUXOBBIX H
NOJIyTOHOBLIX) OPHIMHAJOB MHHHATIODHBIMH KaMepaMH. UyBCTBHTENbHOCTD
ee or 7 mo 11° X u JI. O6pabaThiBaTh MO3HTHBHYIO KHHOIVIEHKY MOXHO IIPH
JKEeJITOM ¥ OpamkeBOM cBere. PeuentT mnposBHTens NpHBeAeH B 13-M
ypoke (Ne 7). '

Bce oCTanbHLIE HETATHBHBIE MAaTepHaNbi, CHAyXKallHe I OOLIYHBIX
CHeMOK, 00/MafaloT MOMOJHUTEIbHOU YYBCTBHTENLHOCTBIO K JydaM TeX HJIH
HHBIX 30H CIIEKTpa.

OpTOXPOMB.Tll'l eCEEe HeraTHBHBLI® MAaTepHAJBI

OpTOXPOMATHYECKUIl HEraTHBHBLIA MaTepuan, 06Jajaiolui, KpoMe ec-
TECTBEHHOM UyBCTBHTENLHOCTH, TAKXKE YyBCTBHTEIBHOCTBIO K XKEJTO-3e/IeHOMH
30HE CIeKTpa, SBJIAETCS CAMBIM YAOGHBIM /51 GOJBIIMHCTBA (OTOJIOOH-
TeJLCKHX PaGOT U Haubosee PACIpPOCTPAHEHHLIM CHEMOYHLIM MAaTEPUAJIOM.
OH npHMeHsieTcs A BCAKOTO POJA CHEMOK IDH JHEBHOM cBeTe (mefisax,
APXHTEKTypa, TOPTPET, PEeNOPTEPCKHE CheMKH, IBETHble KapTHHBI), KOraa
HET HeOGXOJMMOCTU MPABHJIBHO NepeJaTh OPAHXKEBBLIH W KPACHBIH L(BeTa, He
yacTo BCTpeuyaioluecs: B npakTuke ¢otomobutens. CbheMka IPH TMOJAyBaTT-
HOM 3JIEKTPHUECKOM CBeTe Ha OPTOXPOMATHUYECKOM HEraTHBHOM MAaTepHae,
JZaBasi XOpOIIUEe Pe3yabTaThl, TPEOYeT OTHOCHTEIbHO AIHTENLHOH BBIIEPIKKH.

[IHacTHHKH «OPTOXPOMY BBLILYyCKAIOTCSA YYBCTBUTEIBHOCTLIO OT
400 o 600° X u JI; mienka «OpTOXPOM» — YyBCTBHTEIBHOCTBIO OKOJIO
300° X u .

[Ipu cbeMke HA OPTOXPOMATHUECKOM MaTepuase MPHMEHAIOT NPEHMy-
LI[eCTBEHHO CpeAHuil xeaTeil cBeToduabTp. O6pabaThiBaeTcs OPTOXpPOM IpH
KPACHOM CBeTe, 4TO OOJEryaer 3apsiky H MO3BOJSET (POTOMOOHTENO Ciie-
JIUTh 32 XOJOM TPOSBJIEHHS.

[I7aCTHHKH «H300DTO» MPEACTABISIOT YIydlIEHHBIH OPTOXPOM,
OT KOTOPOrO OTJMYAIOTCS JIydlled Iepenaqed CHHE-3eJICHOrO LBETa M Iepe-
naueil 4acTH OpamKeBoro upera. KpaTHoCTb CBETO(HILTPOB IPH 3TOM Ma-
TepHaJe yMEHbIIAETCs [0 CPABHEHHIO C opToXpomoM. «H300pTO» 06pabaTel-
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BaeTcs NPH XOPOWIO IPOBEPEHHOM HE SIPKOM KpacHOM cBere. JlaeT oueHb
XOpOLIHEe Pe3yJbTaThl NMPH BCEBO3MOXHBEIX ChEMKaX, IIe He HyXXHA Iepejada
KpaCHBIX OTTEHKOB (HAIIpUMED, CHeMKH Iei3aKeil C 3e/eHbIO).
UyBCTBUTENLHOCTL NJIACTHHOK «H300pTO» — oT 400 mo 600° X u .
OproxpomaTH3upOBaHHbIE PENPOAYKIHOHHBIE TNJAACTHHKH
U3TOTOB/SIIOTCS  JByX COPTOB: oOOJanamouue OOoJbLIOH KOHTPACTHOCTHIO

CUTPHXOBLIE» — I PENpPOLYLHPOBAHHS KOHTPACTHBEIX YepPHO-GeNBIX
IITPUXOBLIX OPHIUHAMOB (depTexkeil Ha GesqoM (oHE M T. IL) M «IOJYTO-
HOBBI€» — M IePeCheMKH IOJNYTOHOBBIX OPUTHHAJOB, COJEPKANINX

JUIMHHYIO LIKaJy TOHOB (B TOM uHC/lIe (DOTOCHHMKOB). UyBCTBHTENLHOCTh
LITPUXOBBLIX PENPOAYKUHOHHBIX IIACTHHOK — OT 10 xo 100° X u I, mosyTOHO-
Beix—oOT 10 no 50° X u JI. O6pabaTrBaTh X MOXHO IIPH CBETIOKDPACHOM
cBeTe )(IHTpHXOBble PENPOAYKLUHH CIEAYeT NPOSBASTL KOHTPACTHBIM IIPOSIBU-
TeJEM).

Hanxpoma'rn-lecmae HeraTHuBHLI® MaTepHaJLI

[TanxpomMaTHueckie HeraTHBHLIE  MaTepPHAAbl  CEHCHOMIM3UPOBAHBI,
KpoMe cHHe-(DHOJNETOBOH M 2KeATO-3eJICHOW 30H, TaKXK€ K KPAaCHO-OPaHkKeBOH
30HE CNEKTpa M, TaKUM 00pa3oM, 00/JaJal0T YyBCTBHTENLHOCTHIO KO BCEM
HIM TOYTH KO BCEM BUJIMMEBIM JydyaM. CoBeTCKOH (hOTONPOMBILIIEHHOCTHIO
BBITYCKAETCSI HECKOJNILKO COPTOB 3THX MaTepPHANOB, PA3JHYAIOLIMXCH MEXIY
€000 MO IIMPHHE MOJOCH YyBCTBHTENLHOCTH B KPACHOH 00JACTH CIEKTpA,
4 TaK:XKe IO CTEMEeHH YyBCTBHTENBHOCTH K 3eneHbIM JydaMm. Cioza OTHOCAT-
CSl: IUIACTHHKM «H30XPOM», «MAaHXPOM» H «TPUXPOM»; IVIEHKH «H30NaHXPOM»,
CUC-1, CUC-2, CYC-4 u CUC-5.

[Tox mnasBaHuAMH «M30XpOM» (NAACTHHKH) H «M30MaH-
Xpom» (IJeHKa) BBUTYCKAIOTCS HETaTHBHLIE MaTepHaljbl, OUyBCTBJICHHBIE,
KDOME JKeJITO-3€JIEHOM 30HLI, TaKXKE€ K OpaHXKeBbIM M CBETJIOKPACHLIM JIy-
YaM; K TEMHOKDACHBLIM JIy4yaM OHH HE€ YyBCTBHTENbHLL [IpuromHel ajas 60Jb-
IIHHCTBA CBHEMOK, IZe HET TEMHOKDACHOTrO LBETa; XOPOWIH [ CbEeMOK
neisaxeli ¢ seneHplo. [IpUMEHATb ¢ HUIMH CIELyeT CBET/JLIE W CPEIHHE KeJ-
THIE CBETO(QUILTPLI, KPATHOCTb KOTOPHIX OyaeT HeBesauka.[Ipu mosyBaTTHOM
QNMEKTPHYECKOM OCBEIEHHH BCAEACTBHE OOM/IHS B HEM 3€JeHBIX H KPaCHBIX
Jydeil BBIIEPKKA MOKET OBITh COKpallleHa [0 CPaBHEHHIO C OPTOXPOMOM
B 2 pasa; KpOME€ TOro, CBeTO(MIbTPHI 34eCh HE HYKHEI, YTO elle OoJee
TIO3BOJIIET COKPATUTL BLLIAEPAKKY.

UyBCTBATENLHOCTD IVIACTHHOK «H30XpomM» — oT 700 mo 1000° X m JI.
[Tnenka «M30mMaHXpOM» BBLITYCKAeTCS YyBCTBUTENLHOCTHIO OK0MO 600° X m 1.

Buay TpyaHOCTH MO/MyYeHHS CIEKTPaJbHO MPOBEPEHHOTO TEMHOKDPACHO-
ro cBeta B OOLUHBIX YCJHOBUAX 3TOT BHJA MaTepuaaa NPUXOJUTCA 0Opaba-
ThIBaTh B IOJHOH TEMHOTE, NMPOSBJSS 110 BPEMEHH.

[IracTUHKH «OHaHXPOM» OUYBCTBIEHH IO BCEMY BHIHMOMY
CNCKTPY, OJHAKO MMEIOT MOHMXKEHHYIO YyBCTBHTEILHOCTH K 3€JIEeHBLIM JydyaM.
ITO MO3BOJIAET CAEAUTL 32 XOJOM HX NPOSIBNEHUsI MPH TEMHO3EJeHOM Jabo-
patopHom cBere. KpaTHOCTb CBeTO(HILTPOB yMEHbINAETCS IO CPABHEHHIO
¢ oproxpoMoM. [Ipu MOMyBAaTTHOM 3JEKTPHUYECKOM OCBELIEHHH BLLIEPKKA
TI0 CPaBHEHHIO C OPTOXPOMOM MOXKET OBITb COKpalieHa B 2l pa3a H CBETO-
GubTpa MpH 3TOM He TPeGyeTcs ; MO3TOMY IIPH IIOJYBATTHOM CBETE OCOGEHHO
BBEITOJIHO MPHMEHSITh IVIACTHHKM «IaHXpoM». OHH OUeHb XOPOILIH Ui ChEMKH
IIOPTPETOB, I'Zie KPAaCHbI LBET (TyOLl, KOxa) HrpaeT GoJbliyio posb. [laa-
CTHHKH «IIAHXPOM» BLINYCKaIOTCS YYBCTBUTENBLHOCTLIO OT 500 m0 1000° X u J1.
OOpabatbiBaTh MX MOXHO TOJLKO IPH TIMATEILHO INPOBEPEHHOM TEMHO3e-
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JEHOM CBeTe, OCBellass MM Ha KODOTKOe BpeMs; IIPH OTCYTCTBHH TaKoro
cBeta 06paloTKy ClIeLyeT BECTH B IIOJHON TEMHOTE.

[Tnenka, Bumyckaemass mnox HasBaHuem «CUC» («cBEpPXUYyBCTBH-
TeJbHAs COBeTcKasd», THN 1, THm 2, THIO 4 ¥ TUO 5), UMEET BLICOKYIO PaBHO-
MEDHYI0 YyBCTBHUTEJILHOCTH IOYTH KO BCEM BHAMMBIM I IJa3a JydaMm H
ABJISIETCST HauGoJiee COBEPLIEHHLIM IO CNEKTPAJbHOM UyBCTBUTEJILHOCTH Ma-
TEpHAJOM : CHUMKH, CIeJaHHble Ha HeH, mpaBuibHEE JAPYrHX IepelaroT co-
oTHOUIeHUe 1BeTOB (crmekTpanbHas uyscTBHTenbHOCTE CHC-1 m CHC-2 Ham-
6omee mnpHOMMKAETCA K CIEKTPAJbHOH UYyBCTBHTEJNLHOCTH 4YEJOBEYECKOro
71a3a). e

OTH IIeHKH 06/1a1ai0T, KPOME TOro, BBICOKOH CBETOUYBCTBHUTENBHOCTBIO.

[To cpasuenuio ¢ CUC-1 u CUC-2 mmenku CUC-4 u CHC-5 umeror
eme 6osiee BRICOKYIO UYBCTBHTEIBHOCTb KO BCEMY BHAHMOMY CIIEKTPY H
ype3BLIUAHO YYBCTBUTEJBHBI K TEMHOKDACHLIM JydaM. CBETOUyBCTBHTEJb-
HocTh ieHOK CHC-4 u CHUC-5 mosBossieT ¢ororpadupoBaTh ¢ MOMEHTAb-
HBIMU BBIZEDKKAMU JaXke IPH HeGJaronpHsATHOM OCBEUIEHHH H B IIOMELIEHHH,
CHAMATh MOMEHTANLHO 6e3 HOMOMHHTENBHOH IOJACBETKH Che3Jbl, COOpaHHs,
TeaTpasnbHble CclUeHbl BO BpeMsl neiictBus. Ecan CUC-4 nposiBUTHL B IIPOSIBH-
Teqe JI-76 (cm. 14-fi ypok), TO HYyBCTBHTEJIbHOCTb IVIEHKH JOXOMAHUT Jaxe
Jo 1300—1400° X u .

[Tneska CYUC mpuroana mjisi BCeX BHIOB CheMKH (KpOMe INTPHXOBHIX
yepHO-0eabix penpoaykiit). Kpathocts cBeropuabTpoB npu CUC sHaum-
TeJbHO cokpauiaercs. [Ipy IOMyBATTHOM 3JIEKTPUYECKOM OCBEIIEHHH BBI-
Jep>KKa 10 CPAaBHEHHIO C OPTOXPOMOM Tpebyercs B JABa C IIOJOBHHOH pasa
MeHbIIAs.

[Tpu nosnyBaTTHOM ocBemenun ceerodunsTp i CHC He HyxeH, JAHEM
TI0J1€3HO NIPHMEHATH CBETVIOXKEATHIH CBETODHIBTP.

Hesudumevie Budumas wacme cnexmpa Hegudumere
nyyu - A ayyu
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Puc. 47. CnexTpansHasg 4HyBCTBMTEJBHOCTH IJ1a3a M Pa3lMYHBIX HEraTMBHBIX MaTEpPHAJIOB
(yepHast 3anMBKa 0GO3HAYAET OGJIACTH CHEKTPAIBHOM YyBCTBUTEJBHOCTH)

2amuBHbIe Mamepuanb!

[

- TpyzHoCTb paGoThl € TMAHXPOMATHYECKHMH MaTepHaJaMH. 3aKII04aeTCst
B 06pa0d0TKe — 3apsiike, MPOSIBAEHUM ; TaK KaK OHH UyBCTBHTEJbHEI ITOYTH
KO BCEM JIyuaM, a IOJYyYUTh COOTBETCTBYIOMIMH CIIELHANbHLIH CIEKTPAJbHO
[IPOBEPEeHHbI CBeTOHILTP A1 JaGopaTopHOro ¢GoHapss B OOLIYHBIX yCJIO-
BHSIX TPYJHO, TO 3apAAKy H 0OpaGOTKY NPHUXOJHUTCS MPOU3BOAHTL B MOJHOM
TEMHOTe, a NpOsIBICHHE BeCTH MO BpeMeHH. [IpH OOGBIYHOM MPOSIBJEHHH B
Gauke NpHMEHEHHE NAHXPOMATHYECKOH KHHOIJIEHKH 1ias kamep P30 u
«CriopT» 0COOBIX 3aTPyIHEHHIl He BBHI3BIBAET — MOXHO INPHYYHTb cebd K
3apsiKe KacCeT H IPOsBHUTENLHOro 6ayka B aOCOMIOTHOH TEMHOTE; IIPH pa-
6ote anmapataMH 65X 9 u 93X 12 cx nposBieHHE MaHXPOMATHYECKHX
IVIACTHHOK M (OpMaTHOH INIEHKH moTpebyeT oT oTorpada 0co60oii CHOPOBKH.
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[ Te uix WHBIE COpPTA IVIACTUHOK M IIJIEHOK, B 3aBHCHMOCTH OT HasHauye-
HHSI, BEIIYCKAIOTCS PA3JIMYHOHM CTENEeHH KOHTPACTHOCTH: MSTKHE, HODMalb-
HBI€, KOHTPACTHBLIE, 0COO0 KOHTPACTHBIE.
Bce HeraTHBHBIE MaTepHanbl (KPOMe TpYyNOBl «IIPOCTHIX») BBIIYCKAIOT-
€51 «OOLIKHOBCHHEIMH» - «[TPOTHBOOPEOJLHEIMUY. Tloc/eHue OTAHYAIOTCS OT
IIEPBLIX TEM, YTO MEXAY 3MyJbCHEH H MOJJIOXKKOH (WM Ha OOpaTHOH CTO-
pOHe IOJJNOXKH) MMEIOT OKPALIeHHLIH CJIOH, NOrJIOIAKNMMA AOCTHUraromue
€ro Jiyyd CBeTa M NpPENsTCTBYIOIMI 00pa30BaHMIO TaK HA3bIBAEMbIX OPEOJIOB
BOKDYT SIPKO OCBeI[eHHLIX dYacTeldl H3oOpaxeHuss (00 opeosax CM. YpPOK
12-i1); stor cmoit mpu ob6paborke obecupeunBaercs. [lreHKH H30MAHXPOM
1 CYC BBIIyCKaIOTCS TOJNBKO HA OKPALIEHHOH IPOTHBOOPEOJLHOH OCHOBE.
HeratuBHble MaTepHasbl, YyBCTBHTENbHBIE K KPAaCHO-ODAHXEBOH 30HE
, crekTpa (M30xpoM, usomaHxpoM, manxpoM, CHUC), ¢ opaHxKeBbHIM CBETO-
: (UILTPOM HHOIZA MOTYT IIO3BOJHTbL IPOMSBECTH Y/AOBJIETBOPHUTEIbHLIH CHU-
MOK GJIH3KO DACIIOJIONKEHHLIX OOBEKTOB B TyMaHe€ — B TaKOM, CKBO3b KO-
TOPBI IPOXOASAT OpPAHXKEBHE M KpacHble (a Takke HH(paKpacHble) JIy4H.
OpaHxkeBblii CBeTODUIBTDP MOIVIOTHT Jy4H CHHE-()HOJETOBOH 30HBI, IVIABHBIM
: 00pasoM pacceuBaeMble KAIIIMH BOJbl, COCTABJAAIOLIMMH TyMaH, H IIPO-
; TLyCTHT HA CBETOYYBCTBUTEJBHBLIH CJIOH JIydd KPacHO-OPaHKEBOW 30HEI, OTpa-
: xaemble mpeaMeToM cheMkd. OJHAaKO I CheMKH B TyMaHe (Ia M TO He BO
BCAKOM) HauOosiee NPUMEHHM MH(PAKPACHBLI HEraTHBHLIA MaTepuaa IpU
KpPacHOM CBETO(QHIbTPE. ,
Kakue BBIBOABI MOXKHO CHEJAThb IOCTE O3HAKOMJEHHS CO CBOHCTBAMHU
HeraTUBHLIX MaTepHanoB? Haumnaomemy (OTOMIOOHTENO JYUIIHiA pe3yJb-
Tat gact He manxpom uwiad CHC-4, a OpTOXPOM: €ro MOXKHO 3apshKaTh K IPO-
' SIBNATH IIPH KPACHOM JaG0PaTOPHOM OCBELIeHMH, Hab/moJas 3a XOAOM IIpO-
{ SIBJIEHHST, K TOMY K€ OH XOPOLIO IIePeJaeT NOYTH BCe IBeTa, KpOMe KPAaCHOTO.
UeMm coBeplleHHee MaTepuaa B OTHOIIEHHH I(BETONEpeJdauyd, TeM TpyAHee
ero 06pabaThiBaTh ; HaHOOJMEE COBEPUIEHHEIH MaTepHan TpeOyeT abCOJIOTHOM
TEeMHOTLI IIPH 3apsaxe H nposiBieHud. [Ipy paboTe MHHHATIODHLIMH KaMepa-
' MM /I KHHOIUIEHKH TDPYZILHOCTH IPOSBJIEHHS OTHNAJAlOT, TaK KaK IpOsiBle-
HHE IVIEHKH JIOOOH CIIeKTPaJbHOH YyBCTBHTENLHOCTH OJMHAKOBO BEIETCS
B 3aKpLITOM 0auke IO BPEMEHH.
Uem MeHee CBETOUYBCTBHTEJNLHBEI MJACTHHKH M UYEM HIXKE CTENeHb HX
CIeKTPaNbHOM YyBCTBUTENBLHOCTH, TeM Jerye OOpalleHHe C HHMH; II03TOMY,
IIPH JOCTaTOYHOM OCBELIEHMH HAYMHAIOIMH HE JO/DKEH IPHUMEHSATH OCO-
GEHHO BHLICOKOUYBCTBHTEJILHOIO HEraTHBHOrO MaTepHana. MHorma xe mis
CBEMKH TNPDH CPAaBHHTEJbHO CJIaGOM OCBEIIEHHH Hesb3sd OOOHTHChL 6e3 mia-
CTHHOK HAHBBICIIEH YYBCTBHTEJILHOCTH, IMO3BOJAIOUIMX INPH KOPOTKOH BHI-
JEepKKe MOoJIy4aTh yAOBAETBOPUTE/bHbLIE HEraTUBLL.

HauaB ¢ OpTOXpOMaTHYECKOrO MaTepHaJa HeOOJbIIOH YyBCTBUTEILHO-
cTh, (GOTOMOOHTENb, IO Mepe OBJAJEHHS TEXHHKOH IIPOSIBJIEHHUS, MOXET
U JO/DKEH NepexoJuTh K Gojiee COBEPIIEHHBIM MaTepHaJaM.

Uem CBETOUYBCTBHTE/NbHEE H 4YeM LIHpE CIEKTPAJbHO OYYBCTBJEH Hera-
THBHBIH MaTepHas, TeM OOJbIIyI0 OCTOPOXHOCTbL ClAeAyeT COOJI0IATh OTHO-
CHTEIBHO Ja00pPaTOPHOIO OCBELIEHHS.

BUIBI HETATHBHBIX MATEPHUAJIOB

doTONMAaCTUHKH BHIYCKAIOTCS CTaHAAPTHHIX pasmepoB (4,5 X 6;
} 65¢9;: 65 % 9; 93X 12; 10X°156; 12X 16,5; ¥318; 18 x'24; 24 X 305
30X 40; 40 X 50; 50X 60 cx). IInacTHHKH C/HOXKEHBI MONAPHO CBETOYYB-
CTBUTEJbHLIM CJIOEM LPYT K ADPYTY, 3aBEePHYTH B Napa(HHHPOBaHHYIO0 GyMa-
Iy, NPeXOXPaHsOUIyI0 OT BJaard (miaacTHHKH 4,5 X 6 u 6,5 X9 cx — no
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12 wryk; maactuaka ot 9X 12 cx 1o 13X 18 c# — mo 6 WTyK); 3aTeM B
YEPHYI0 CBETOHENPOHULAEMYIO GyMary M BJOXEHHI B KapTOHHBIE KOPOOKH
(zo popmara 13X 18 ¢ — mo 12 mtyk B KOpoOKe).

[lnenka, npumensiemass B ororpadun, Beyckaercss B Buje: a) ¢op-
MaTHBIX JIHCTOB, 6) (WIbMNAKOB, B) KATYIIEYHOH IVICHKH, T') KHHOIUIEHKH.

dopmarHas (WIocKas) IVIeHKa Hapesaercs Ha ¢opmaTtl 63X 9;
6,5%X9; 9% 12 u 10X 15 cx. Dra nieHka saps:Kaercsd B OObIYHBIE IIJIA-
CTHHOUHBIE KacCeThl, IpPHYeM HEeOOXOAHWMO TIPUMEHATb MEpLI, IPENsITCTBY-
IOLIME MJIEHKE W3THOATHCS M BHIXOAUTh U3 IIOCKOCTH MAaTOBOTO CTeksaa (/s
3TOrO CJYKAT DPAaMOUKH-JEDXKATe/H, 3aXBaTLIBAIOIIME IVIEHKY C KpaeB, WU
2Xe IIJIeHKA 3apsiKaeTcss B KACCETY.IOJ, YHCTOE CTEeKJIO; B IIOCAEJHEM Clydae
JUISE HABOJKH MAaTOBOE CTEKJIO HEOOXOJHMMO IepeBepHYTh MAaTOBOH CTOPOHOMH
Hapy:Xy, a IDH yCTAHOBKE MO IUKAaJe — YYHTHIBATH 3Ty pasHuuy). [lienka
3aBepHyTa 1o 12 JaucTOB B mapa(UMHUpPOBaHHYIO H YEpHylo Oymary H BJIO-
xeHa B makeT. [IposiBiasercd, KaKk M NJIACTHHKH, HO KOPOOHTCsS, a IOTOMY
HEOOXOIHMO CJeIuTh, YTOOBI OHA BCe BpeMsl OblIa IOKPLITA PaCTBOPOM.
Yno6cts B paboTe He MpeACTaB/seT, KPOMe JErKOCTH TPaHCIOPTHPOBAHHS.

PuapMnax HpeACTaBiIsdeT 0co0yi0 YIAaKOBKy — KapKac, COJAep¥Ka-
muit 10 (3arpaHuydble — 12) IJIOCKHX NJIGHOK, NO3BOJSIOIIHA MPOH3BOAUTH
nepesapsiiky Ha cBeTy. BkiaaplBaeTca B cnenMatbHEIA ajzantep ((puabMmax-
KacceTy), KOTOPLIH BCTaBJfeTCs B Iasbl anmapara, Kak OOBIYHasl Kaccera.
[Io mepe cbheMKH IyTeM BBITATHBAHHS KOHLIOB YEpPHOH OyMarn 3sacHsATas
IVIEHKa TIEPEBOAMTCA Has3al, OTKPbIBas CJELYIOUIYI0, HESKCIIOHHPOBAHHYIO.
[lo ucnonb3oBaHHH BCeX INIEHOK (DHALMIAK MOXKET OLITb HAa CBETY, BBIHYT
U3 ajanrtepa H 3aMEHeH APYTrHM.

Takum oOpasom BCS Imepesapsiika NPOHCXOAUT IpH 6GeJoM CBeTe, YTO
HADSIZy C JIEFKOCTbIO IUVIEHKH JAe/aeT (hHIbMIIAK OYeHb yAOOHLIM IIPH Pa3bes-
Jax. Buimyckaercs pasmepom 6,5 X9 um 9 X 12 cux. Bemyrsie us QuibM-
naka TJIeHKH (BBIHYTb MOXHO JIOGYIO SKCIOHHDOBAHHYIO IVIEHKY) IPOSBIIS-
I0TCSl, KaK IIJIACTHHKH.

KaTymeuHas IVIEHKA MPEACTABISET VIHHHBIE IIONOCH WIMDIHOA B
4, 6 w9 cxM, colepikalye KOJMYECTBO IJIEHKH, JAOCTAaTOYHOE JMJIs1 ITPOHM3-
BojicTRa 6 CHUMKOB (opmarom 4 X 6,5, 6 X9 mm 9 X 12 cx (3a rpaHu-
el KaTyiieuHasi IVIEHKa Bbimyckaercss Ha 4, 6, 8 1 12 cHHMKOB pasHOOGpas-
HBIX (opmaToB). IlmeHka HamMOTaHa Ha KaTyIIKy-DOJNHK BMeCTE€ C HYepHO-
KPAacHOi GyMaroii, IpefoXpaHsIoLeil ee OT IIOCTOPOHHETO CBETA; HA KPACHOM
CTOpOHe HaneyaTaHbl HOPSAKOBLIE HOMepa CHHMKOB, BHAMMBIE B OKOHIEUKO
anmapara. Karymka saBepHyTa B napaduMHHPOBAHHYIO H uepHyio Oymary
1 BIOXeHa B KOpOOKy. HesHauuTeNbHBIH BeC M BO3MOXKHOCTDL IEpe3apsiaxu
Ha IOJHOM CBETY IPEJCTABJSIOT H3BECTHOE YAOOGCTBO KATyIIEUHOH IVIEHKH,
TpeOyiomell I CBOEro NpUMEHEHHs (HOTOANNAPATOB CIEHANBHOH KOH-
crpykuud. K upciy HeyZoGCTB OTHOCATCH: HEBO3MOMXKHOCTH IPOSIBUTbL OJMHH
CHHMOK paHee HCMOJNb30BaHHA BCeH KaTyIIKH, OTCYTCTBHE Yy KaTylIeu-
HBEIX KaMep MAaTOBOI'O CTeK/a, HEOOXOAMMOCTb IPOSIBIATL BCIO ILIEHKY, CPa3y
(mepxa ee 3a KOHLBI H IPOBOJS Yepe3 NPOABHTEIND).

KunonneHnka mpeicTaBisseT COGOH Y3KyIO JIEHTY IUIEHKH (IHPHHON
B 35 MWIIMMETPOB), HMEIOILYI0 MO KpasM oTBepcTHsi (mepdopaluio) AJst
TpaHCHOPTHpYyOWero MexanuaMa. [lpumensercs 1ias kamep PO u
«Cropt». [Tnenka mng O] (wa 36 cuumxoB 24 X 36 #Ma) mpojaercs Hape-
3aHHOH HA KyCKM J/HHOH B 160 cx; oHa cBepHyTa B DPYJIOHYHK, 3aBEpHyTa
B napaMHHPOBAHHYIO W YepHyIO OyMary W BJOXKeHa B kopoOky. Ha oGoux
KoHUax miaeHkn st kamep O] m «Jlelikas NOMKHLI OBITH BBIPE3HI CITE-
1anbHON hopMEl, HE0OX0MuMbIe 1S 3apsiakd. [l kamepnl «CropT» MOXKET
ObLIThb INpDHMEHEHa 3Ta 2Ke TIOTOBas IVIeHKA; NPH 2KeJaHHH HCIOJIb30BaTh
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ACCOPTHMEHT HEI'ATUBHBIX MATEPHAJIOB HA 1947 ron

Haspanue copra

CseTtouyBcTBH-
TeJIbHOCTH
mo X u /|

Crenenp KOHTPAaCTHOCTH

a) O0uero Ha3HAYCHUS :

Hecencubunusuposannsie

Hzooproxpom
Hzoxpom
Tpuxpom
6) Penpoaykunonnnie:
[TonyToHoBsIe HeceHCUGUMM-

3UPOBAHHbBIE

5 HU300pPTO

5 MaHXPOM
ITpuxoBele HeCeHCHGHIU3UPO-

BaHHbLIE

» HM300PTO

= MMaHXPOM
Jnano3uTuBHbIE

100—300°

400—600°
700—1000°
500—1000°

10—50°

10—50°
10—50°
10—100°

10—100°
10—100°
0,5—3°

PoTOnnacTUHKHU

Msrkue, HOpMaJbHbIE U KOH-
bl
TpacTHbIE

To xe

»” »

Hopmanbusie

Hopmanbueie u KoHtpacTHbIE

» ”»

” 2

KonTtpacrHble n 0060 KOHTpaCT-
HbIE

To xe

» ”»

a) O6wero Ha3HaYeHuUs:
OpTtoxpom
Msonanxpom
CYUC—mnanxpom

6) Ans penpoayuupoBaHusi:
PenTrenomnaenka

PoTtonnenka

300°
600°
700—900°

- Hopmanbhass u xoHTpacTHas

» »

”» 12

a) OOuwero HazHaYeHMs:
cyc-2
CUC+4
0) Insi penpoayuupoBauns:
IMosutusHas 1
[TosutuBHag 2

[TosutnpHas 3

Kuunonneunxa

800°
900°

70
go

T2

! Ta6ivua OBGHOBNEHA COrJACHO TEXHMYECKMM ycaosuam 1947 roxza ywe mocie
TOTO, KaKk Knura Gbura HabpaHa. ITOSTOMY B COOTBETCTBYIOUMX MECTaX TeKCra OTCYT-
CTBYIOT CCBUIKM Ha HEKOTOpbie MaTepHabl (BbICOKOMAHXPOMATHYECKUE TIACTHHKU , TPH-
XpoM®, PENPOAYKUMOHHbIE HECEeHCHOMIN3MPOBAHHBIE M PENMpPOAYKUHMOHHbIE MAHXPOMATH~
yeckue mnnactuHky, kuHomiaenky CUC-2). [llpumeneHne uX BLITEKAET U3 CKA3aHHOIO
B maparpade ,,Tumbl HeraTHBHbIX MaTepHaaoB‘.
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BCIO eMKOCTb KacceThl «CriopTa» Ha 50 CHUMKOB NPHXOAUTCSI OTPe3aTh IVIEH-
Ky OT 60/bIIOro Kycka KHHOIUVIEHKH. KuHonJeHka NMpOsIBASETCS IO BPEMEHH
B cnenuaJbHoM Oauke (cM. ypok 14-if). Ilo JserkocTd W TOPTaTHBHOCTH
STOT HeraTHBHBIH MaTepuas He uMeeT ceGe paBHOro: pororpa Ges BCAKOrO
3aTpyAHEHHsS] MOXET HOCHTh B KapMaHe 3anac Ha COTHH CHUMKOB.

Ha Bcex kopoOkax C HEraTHBHBIMM MaTepHaJaMH O0O3HAYaloTCs: Ha-
YMEHOBaHHE MATepHasla, HasBaHue (aGpHKH, COPT, YyBCTBHUTEALHOCTb, (HOp-
MaT, KOJMYECTBO INTYK, CTeeHb KOHTPACTHOCTH, HOMED 3MyJbCHH, yKasaHHe
Ha POJ JAOIyCTHMOrO JaGOPaTOPHOTO OCBEIEHHs, W, KPOME TOro, Ha Iva-
CTHHKAX — MeCSll M TOJ BbIMycka HX (adpuKol, a Ha IVIEHKe — MeCAl 1
roj, A0 KOTOPOro OHA JAO/KHA OLITb MpOsIBJIEHA.

OnucaHHble HAMH COPTAa IUIACTHHOK M IUIEHKH BBHIMycKaloTcs (paGpuka-
mu [JIaBHOrO yIpaBJeHHS KHMHOIJIEHOYHOH NPOMBILVIEHHOCTH ; yNpPaBJeHHe
pxoauT B cucreMy MunucreperBa kuHematorpadpun CCCP.

Ha npeneiayineil cTpaHmie NpUBeJeHa CBOAHAS TaOJHIA HEraTHBHBIX
MaTepHaJIOB, BBITYCKAEMbIX COBETCKOH (hOTONPOMBILIIEHHOCTHIO (tabauua 14).

XPAHEHHNE HETATHBHBIX MATEPHAJIOB

CBeTOUyBCTBHTE/bHEIE MAaTEPHAMLL 06/1a1a10T CIOCOGHOCTBIO C TEUEHHEM
BpEMEHH HECKOJbKO MEHTh CBOH II€DBOHAua/bHbLIE CBOHCTBA, 3TO SIBIEHHE
HA3HIBAIOT CTAPEHHEM 3MYJbCHOHHOTO CJosl. B Gosbledl MM MEHbIIEH CTe-
NeHH MeHsAI0TCA Bce (ororpaduueckne CBOHCTBA CJIOL.

ManouyBCTBATENbHEIE MATEPHa/bl COXPAHSIOTCS JIyUllle BLICOKOUYBCTBH-
TeNbHBIX; MAJIOCEHCHOMIN3HPOBAHHBIE — JIydlle BLICOKOCEHCHOHIH3HPOBAH-
Hbix. [loMelneHue, rje XpaHATCS HEraTUDHLIE MaTepHaJbl, JO/KHO HMETb
HOPMAJIbHYI0 BIQXHOCTb H TEMIIEPaTypy OT 12 mo 20°Ll; 6osee BuICOKas
TeMnepaTypa YCKOpSIeT cTapenue, GoJlee HH3Kas — BBISBIBAET OTCLIDEHHE.
[MoMeleHie AOMKHO OBITh HM30JMPOBAHO OT BPEIHLIX TasoB (aMMHaKa M
CepoBOAOPOJA), HCIAapeHWH M IaXyyHX BeIIECTB. HeraTupHble MaTepHaJILI
clemyeT XpaHHTb He O/Ke OJHOrO MeTpa OT OTONHTENBHBIX npubopoOB
H HE Ha COJHIE. ;

IIpy HOPMaJLHBIX YCIOBHSAX XPAHCHHS CPOKOM T'OAHOCTH HEPACKYIODEH-
HLIX HErATMBHLIX MATEDHAJOB CYMTAETCs (CO JHS M3rOTOBJIEHHS HX (haOpH-
KOif) : JIl MVIACTHHOK JIHAMO3HTUBHBIX, PENPOAYKIHOHHBIX, OPTOXPOM M H30-
OpTO M IJIs IVIEHKH IIO3MTHBHOH M OPTOXPOM — OJHH FOJ; A IIACTHHOK
M30XPOM M NAaHXPOM H IV TJIEHKH M30NAHXPOM — BOCEMb MECALEB; I
naenkt CUC yCTAaHOBJIEH IIECTHMECSUHBLIH [apaHTHHHBIH CPOK COXDpaHse-
MOCTH. 3a 3TO BpeMsl CBOHCTBA HETaTHBHBLIX MaTepPHANOB OTKJIOHAIOTCSH OT
nepBoHaYaJbHLIX He Gosiee, YyeM Ha 250/p. PacieuaTanHble NIACTHHKHA Y IIJIEH-
KH H OCOGEHHO BJOXEHHLIE B KACCeTHl IJIACTHHKH COXDaHSIOTCA XyXKe, TaK
KaK OHM MOJABEPraloTCsl HE TOJMLKO JEHCTBHIO BO3IyXa, HO H HCMIapeHul OT
JlaKa Kaccer.

KopoGku € TIACTHHKAMH IIPH XPAHEHHWH CHIEXyeT CTaBHTb Ha pebpo,
B BePTHKAJIBHOM IIOJIOXKEHHH, YTOOLI IVIACTHHKHM HE HaXOJWIHCh IO JaBJe-
HHMeM JIpYT Jpyra.

CBETO®NJIBTPEI

HeratuBHble MaTepHambl, 06/1aJA0UMe WHPOKOH MOMOCOH CHEKTPANbHON
YYBCTBUTENLHOCTH, KAK IIPABMJIO, HE B COCTOSIHMM MPABUWILHO MEpEeAaBaTh B
ToHax (ororpaduuecKol UIKaJsl OTHOCHTENBHYIO BH3YaJbHYIO (BHIHMYIO
r71a30M) SIPKOCTb LBETOB Ge3 MOMOUIM XKEITOro CBETODHIbTPA. HKentpiit
cBeTOGUILTP MPEACTABIAET IVIACTHHKY IVIOCKO-IIAPa/VIENbHOrO CTEK/A, OK-
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PAILIEHHOrO B YKEJITHIT IIBET, HJIX K€ OK PAIIIEHHYIO B JKEJTHIi IBET XKeJIaTHHO-
BYIO I[UIEHKY, 3aKJIEEHHYIO MEXAy ABYMs cTek/aamHu. CBeTO(HIbTPLL MO pas-
Mepy AOJ/DKHBI HOAXOAUTh K OOBEKTUBY ; H3TOTOBJISIIOTCS OHH KPYTJILIMH HJIH
KBAaAPATHLIMA M 3aK/II0UEeHbl B CIELMANbLHYIO OIpaBy-AepaKaTelb, MOCPel-
CTBOM KOTOPOI OHH ITepe ]| ChbeMKOH JIerKO HaAeBalOTCsT Ha KOJBLO TIepeHed
JMH3BI 00beKTHBA. JIyud cBeTa Mo MyTH OT IpeaMeTa CheMKH K IJIACTHHKE
IPOXOJAT Yepe3 CBeTO(PUILTD.

JleiicTBHE KeATOro CBeTOPHALTPA OGBICHSIETCS CICAYIOUHM 00PasoM.
HecMoTpst Ha CIIEKTPANbHYIO CEHCHOMIM3ALHUIO0, OPTOXPOMATHUYECKHE U MaH-
XPOMATHUECKHE HEraTHBHbIE MaTepPHAJLl BCE XK€ COXPAHAIOT HauOOJbLIYIO
YyBCTBUTENLHOCT K CHHe-(DHOJETOBOH 30HE; TaK, Hampumep, okono 909%
YyBCTBUTEJIbHOCTH OPTOXPOMATHUYECKOrO HEraTHBHOIO MaTephaja MpHXO-
JUTCSI Ha CHHE-(PUOJETOBYIO 30HY M TOJbKO 10% — Ha Ke/JATO-3eJIeHYIO.

Ecau, manpumep, choTtorpadupoBath 6€3 cBeTOQUALTPA HA CIEKTPA/b-
HO CEHCHOWJM3HPOBAHHOH IIIACTHHKE KEJNTO-OPAHXKEBLIH aleqbCHH Ha CH-
nem oHe, TO IPOUBOHAET CeAYIOLee: JY4YH CHHE-(PHOIETOBOH 30HB! BIOJIHE
BO3/IEMCTBYIOT HA IJIACTHHKY, B TO BpeMs KaK OCTaJbHbIE JIyUH — KeJITO-
3eJIeHOH M KPacHO-OPAHXKEeBOH 30H — €IIe He YCIIeI0T OKa3aTh Ha Hee JO-
CTATOYHOrO AeiicTBHs. B pe3y/ibrare cHHUII IBET, OKAa3aBLUMIl HA JIACTHHKY
TOJIHOE JAeHCTBHE, MOJYYUTCS HA NMO3UTHBE CBETJIOCEPLIM, A KETHli —
yepecyyp TEMHbIM, M Mbl MOJYyYHM «UCPHBLI amesbCHH Ha GesoM (oHe».
Ecau ke yBeqHuuTh BBIAEPHKKY HACTOMLKO, YTOODLI XKENTHIE JIyUH OKasalu
HA [JIACTHHKY JTOCTATOYHOE JEHCTBUE, TO alle/NbCHH MOJIyUHTCI B MO3UTHBE
HOPMAJIbHO CBETJLIM, HO 3aTO CHHMH (DOH B HECKOJBbKO a3 MepeepKHTC
M BBIIZET MOUTH OesbIM.

2KenToiit cBeTOPUALTP U CAYXKUT IJs1 TOrO, 4TOObI, 3aAepxuBasi (10-
r701ast) B TOH MM HHOI CTeleHH Hanbojee aKTHHHYHbIE CHHE-(DHOJIeTOBbIC
Jyud ¥ MPOIYCKas BCE OCTaJbHbLIE, BLIDOBHATL JEHCTBHE Jyyed Ha Iia-
CTHHKY M NO3BOJIUTH JIOCTHYb NPABHJbLHOH Mepeiaud OTHOCHTEIbHOM sIp-
KOCTH IIBETOB B TOHAX CEPOH IIKaJIbI.

B 3aBHCHMOCTH OT IVIOTHOCTH OKDACKH DPAa3H4aloT CBETJOXKEJTHIH,
CPeHUIT XKETHIH U IVIOTHBIH XKeNThIH cBeTOUALTPLL /151 HEKOTOPHIX CIie-
LHAALHBIX [(eIel BBIIYCKAIOTCS TaKXKe OpPaHXKeBble, KPACHBbIE, 3eJEHble H
CHHHE CBETO(HILTPHL

B npojaxe BCTPeYaroTCs CAeAyIOUIHe CBeTO(PUILTPBI, BBITYCKABLIHECS
0oTeueCTBeHHOH (POTONPOMBIIIJIEHHOCTDLIO

1. Csetodpuastper T'OM3
ansi kamep <«®ortokop», «Typucr», «<Penoprep> n ap.:

Ne 1 — CBeTJIONENTHIN M 3 — nIOTHBIA JKeATHIH
N 2 — cpepHuil JKeaThIH Ne 4 — opamkeBblii

2. Csetodpuasrpsr CKC

M 1 — cBeTJIOXKENTHIi Ne 16 — opaHKeBbIit
Ne 2 — cpeaHmit HKeATHIN Ne 22 — kpacHbIii
Ne 3 — MIOTHBIN JKEATHIN Ne 11 — 3enensiii

3. Csetodpunbrpsr O3]
s kamepsl O3/ :

N2 1 — cBeTIONKENTHIN Ne 4 — opamkeBbIit
M 2 — cpenHuii JKeATHII Ne 5 — cBeTJIOKpAaCHBIH
Né 3 — MJIOTHBIA >KENTHIH Ne 6 — TeMHOKpACHBIii

8 ®dororpadusa B 25 ypokrax
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doTono6GuTEN0 He3auem cpady 0063aBOAHTBCA HAGOPOM BCEX CBETO-
GUILTPOB /18 €ro Kamepbl: KPaCHbIfi W 3eneHblii CBETO(MHJBTPbl BPsL JH
Korna-aubynb emMy OHafoOATCs, OPaHKEBBIH — TOXEe DPeAKO MOXET GbITh
ucrmonb3oBaH. Mol 3Haem oToniobuTesneil, NPeBOCXOAHO BbIMONHAIOIIUX BCE
paGoThl ¢ MOMOLIbIO OLHOrO CBETO(MHJIbTPA. DTO — TOXKE KPaHHOCTh, HO BCE
XKe Jyyure npuoOperath CBeTO(H/ILTPbl MO Me€pe BO3HHKHOBEHHS B HHX Ha-
no6uoctyd. [lpw mokynke OAHOTO CBETOQMJILTPA CaeayeT BbGpaTh Cpei-
HHB JKeAThIH, 0OpH OOKynKe AByX — NOGABHTh K HEMY CBETJIOXKEJTbIH;
TPeX e KeJThIX CBeTO(H/ILTPOB OyAeT J[AOCTATOYHO MOYTH [Jsi BCEX
CHEMOK. :

I1o6pOCOBECTHO H3rOTOBJNEHHHIH CBeTOMQUIBLTP HE OKa3biBAeT 3aMETHOro
BIMSIHMA Ha HampaBJeHWe gyyeill W He MPHXOAMUTCS OMAacaTbCs yMEHbLIEHHSA
Pe3KoCcTH 