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$OTOrPAGHYECKHE 3HAHHA — B MACCHI TPYAAWMXEA] >

NPELUCIIOBHUE

B utiporux Mmaccax tpyisumuxcs Cosetckoro Comosa ieobbi-
uaifHo pacrer HHTEpec kK (QororpadupoBanuio. TecHO CBA3AH-
HBIA C OPPOMHBIM POCTOM OOLIErO KYJAbTYPHOrO YPOBHS, C MOIL-
HBIM MOABEMOM TBODUYECKOH aKTHBHOCTH TPYASIMEXCH, 3TOT MHs
Tepec Mpex]e BCEero mposiBisgercss B BO3PaCTalOlieM CIpoce Ha
dororpaduyeckue annaparsl, pasnuyHbe YOTOMATEPHAIBL H TIPU-
HAANEKHOCTH. JIOCTATOYHO BCIOMHHTL O TOM, Kak OGHICTPO
pa3olINCh HECKOAbKO cepuit Qororpaduueckoro 3aiima, BLI-
nyumeHssie ocenbio 1931 r.

B orTimune OT KanmuTaJiMCTHYECKHX CTpaH, rae dororpadus
IBJASETCA [JaBHHIM 00pasoM mnpejaMeToM 3a6aBe, y HacC: OHa
BO3BHIUIAETCA B CBOEM OOIIECTBEHHO-NOJNUTHUECKOM 3HAYEHHH
A0 POJU HEHCTBEHHOTO OPYXHsd KJACCOBOH 60pbObH, CpPeacTBa
MacCOBOH aruTalMM U MPONaraHjbl, KOTOPOE BCE WIHPE W Pa3HO-
oOpasHee NPHUMEHAGTCA HA PA3JHMYHBIX YYaCTKAaX COLHAJHUCTH-
4eCKOro crpourenbeTBa. Pororpaduueckas WAMOCTPALMS B Ha-
IHMX H 3apYyOeKHBIX NPOJETaPCKUX U3LAHUSIX U3 CPEACTBA , YKpa-
IIeHUs1® M ,0XKHUBJEHHA“ TEKCTOBOrO MaTepuasta CTaHOBUTCSH
CepbesHEeHIINM JOMOJHHTENBLHEIM BOODYKEHHEeM IeyaTH B ee
6opbbe 3a peanus3anyio 3ajad, BHIABHTAEMBIX KOMMYHHCTHUE-
CKO# mapruei. JlecaTKH THICAY COBETCKUX (DOTOPaGCEeNbKOPOB —
pabouux, KOJXO3HHKOB, CAyXaUIUX, KPaCHOAPMeHleB — 1esaioT
CHHMKH I/l HHMBOBBIX raseT, BbIIYCKAIOT CBOHM ()OTOraserhl u -
(doTobl0/MeTeHH; ThICAYH 60J€e NOATOTOBAEHHBX (POTOKOPOB
COTPYAHHYAIOT B PAHOHHBIX M OO0JACTHLIX Traserax; HauboJaee
KBaJM(PUUUPOBAaHHEE WIIIOT CBOM HeraTuBhl B Cowo3doTo —
eIMHCTBEHHOEe B MHpe (POTOM3AaTeNbCTBO, pacmoJaraiomiee 60+
Oee ueM mecTbloCTaMi (POTOKOPPECIOHIAEHTOB M3 MACCHI.

B cBasu c Bom/eueHHeM B (poTorpaduio BCE HOBHIX M HOBBIX
cn0eB TPy AsmuXCcA OCOOEHHO BeMHKA NOTPeOGHOCTh B KHHKKAX,
NONyJAPHO H B TO XK€ BPEeMs Pa3HOCTODOHHE M3/arailiux
OCHOBHI (potorpaduu. OLHON H3 TAKKX KHHT SIBASETCS HACTOALILAS
pabora, npensaraeMass BHUMAHMIO HAUHHAIOUIMX 3aHHMATbCS (PO-
Torpagueil. B cepun moc/aefoBaTeNbHBIX YPOKOB, B IPOCTOH H
JIETKOH /1 ycBO€HHA (OPME OHa 3HAKOMHMT HAYMHAIOLLETO
¢ ¢ororpaduueckUMH NPHEMAMH H IIPOLECCAMH OT MOMEHTa,
KOrja OH BuepBele Oeper B pPyku ¢oToammapar, A0 OTAEIKH
rOTOBOIO OTIE€YaTKA.

B oranuue ot gpyrux ,KypcoB tdororpapuu’, manHasd KHHTA
NOCTPOEHA B pacueTe Ha TO (oTorpacuueckoe BOOPYKEHHE U
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Ha Te QoTorpaduueckue MaTepuanbi, KOTOPHIMH yamie u Jerye
BCEro pacmnoJsaralT COBETCKHE doronobuTenu 1 GOTOKOPHL.

B sTOM OTHOWIEHWH KHHra Kak OyATO COOTBETCTBYET TEM
Tpe6OBaHHAM, KOTOpbE HAYWHAKIIHE doToao0uTeNH u:doto-
KOpH TaK HACTOHuMBO, HO HE BCETJa YCHELIHO, NpeLbABAAIOT
KO BCEM aBTOPaM HaIUMX PYKOBOICTB IO dororpadun. Oco6o
crellyeT OTMETHTh UPe3BbiYaiiHo HATALHbIE M MPOCTHIE puCyH-
K¥, KOTOpHE BecbMa 00/erdaior NOHHUMAaHUEe TeKCTa

3akaHuuBaeTcd KHHTA KPaTKHM yKa3aHHuEM TEX ﬂyTEﬁ, no

KOTOPBIM, JO/KHB OBITb HATPABJICHBL O/Yy4CHHbIE TeXHHUECKHE
3HAHHS M TBOPUECKas aKTUBHOCTb HAYMHAIOUIETO C TEM, yTOOBl
5TM BHAHUS M AKTHBHOCTb [PHHOCHAM HAH6O/bIIYIO obue-
CTBEHHYIO [OJb3y, YTOOHl HAYMHAIOUHMA NMOCKOpee MO BKJIO®
yuTbCs B (POTOKOPOBCKYIO DPAbOTy M CPEACTBAMH dororpapuu
yuacTBOBaTh B 60pbOE 3a COUMAJH3M. ;

B Kkuure BO3MOXKHB MPOOGEJH, HETOYUHOCTH,  YIYLICHHS,
BCKPHITb M yKa3aTb KOTOphle — KOJIVIeRTHBHAs 3aj3ya BCeX ee
quTaTeNell M, MPExIEe BCEro, PYKOBOAOB  (OTOKPYIKKOB, B L0~
MOILb KOTOPHIM T/IaBHBIM 00pasoM H co3jaBajach STa pabora.
- Bce ykasiHusg OyayT YYTEHBl IIPH NOCJACAYIOIMX H3LaHUAX
«Hurn. CoBeTHl IO MOBOLY COJEPIKAHUS KHHIU aAPECcOBATH: Mo-
ckBa, Bapeapka, 9, ®oToxuHOCekuys ['nsnernpoma.

YacTs 1

InemenTapHoe O3HaAKOMIEHHE
c thororpathueH

Ypok 1
doToannapaT u hoToONpPHHAANEHHHOCTH

Beegexne

[MpaBaibHOE TpuMeHeHHe (oTorpauueckoro amnapara H
¢doT1o ﬂupHHaAﬂemHOCTeﬁ HE IPeJCTaB/IseT HUKAKHX 0COOHIX TPy A-
HOCTeH W B 06IMEM BeCbMa HEC/A0XKHO.

I'1aBHBIMH TIOJOKEHHSMU, HA KOTOPHIX OCHOBaHA (oTorpa-
¢ s, ABAKIOTCS caeayomiue: 1) IBOAKOBBINYKJIOE CTEKJA0 (nun-

Puc. 1. Tlo3an BuINyKAOH JHH3H 06pasyercs usobpamexve,
3aKpenAseMOe NpH NOMOMIE XUMUUYECKHX CPENCTB.

3a) o6pasyer mepeBepHyTOe W300paKeHHe HAXOISLIUXCs Bre-
PeIH Hero MpeAMETOB; 2) 3TO H300paXeHHe MOXKHO 3anevyarTaeTsb
HAa YYBCTBUTENBLHOM K CBeTY MaTepuase (puc. 1).

[TepesepHyTOE BEPXOM BHH3 H300paxceHHE I0JYy4aeTcs mno-
3a0H M060r0 3aXHUraTeNbHOIO HJIH yBEJAUUHTENbHOIO CTEKAa.
Ho fns ¢oTorpadgupoBanus Takoe MPOCTOE CTEKJO Maio MpH-
rOIHO, TaK KaK naeT OYeHb pach/bBYaToOe, HEpeskoe H306pa-
KeHHe. [l cbeMKH O6LIYHO YNnoTpeb/seTcs rpynma CTexod,
KOTOpas Ha3bIBAETCA 06BEKTHBOM. XOpOIUIHE OOBLEKTHBH CO-
JIepXKaT OT TPeX A0 WeCTH H Ooablle CTEKOJ.

OBbekTHB ¥ GororpaduuecKyio. 1MaCTHHKY NOMEUAIoT B HE-
NPOHUL@EMBIH JJ51 cBeTa SIIHK, TAK KaK Ha CBETOUYBCTBHTE/b-
HYI0O NVIACTHHKY MOJ/KHBI NONazaTh TOJAbKO Te JYyHH, KOTODbIE




MPOXOAAT uepe3 OGDBEKTHB; MOCTOPOHHHI CBET NO/KEH ObITh
coBepuienHo ycrpaned. Taxoil AIMK HASBIBACTCH ¢dororpadu-
yeckoft kamepoit. HTo6bl CBET OT CHMMaeMmMoro npeiamera nei-
CTBOBaJ HA MJAACTHUHKY TOJbKO B TEUEHHE HYMKHOTO -NpOMe-
KyTKa BPEMEHH, OCOOEHHO €CJ/HM STOT NMPOMEKYTOK Mas, MpH-
MOHSIOTCA 34TBOP, OTKPBLIBAIOIIMA H 3aKPHIBAIOMUYE OOBEKTHB
no xeaanuio Qororpada.

Bce onucaHHble mnpeaMers (kamepa, 0O6BEKTHB, 3aTBOD
W T. 4.) COCTaBAsIOT BMecTe npu6op Aas QororpaduuecKoi
cbeMKH, HasbiBaeMulil dororpaduueckum annapatom. PoTo-
rpaduueckue annaparsl OTIHYATCA GoJipIIEeH HAM MeHbIUeH
CJIOHOCTBIO, B 3aBUCHMOCTH OT CIENHANbHBIX LeJel, AJsS KO-
TOPHX OHH TNPeJHA3HAUYEHDb!; B NPHHIMIE Xe BCe OHH pa6o-
TAI0T HA OCHOBE JBYX YKA3aHHBIX IIOJOXKEHHH.

3afiMeMcsl M3yueHHEM CHauana (GoTorpauyeckoro anmnapara,

B KOTODOM 00pasyercs CBETOBOe H306paxeHue, a 3aTeM —
NPUEMOB, MOCPEJICTBOM KOTOPHX 9TO MHMOJETHOE n306paxe-
HHe yJaB/IHBAETCA U IPOYHO 3aKPEM/IAeTCH.

Hako# annapatr HauGonee npHrogeH pAns
Ha4YyuHaoLWero

1.- Tunbl annapatos

YCTIHOR K.
W Haubosee tunuuHble ¢orToan-
.= . maparbl OKa3aHsl Ha HAIIKX pH-

37 CYHKax.

Ha prc. 2 usobpaxeH TaK Ha-
3piBAEMBII S I(MYHBIH amma-
paT: OHHE CKJIaJbBAETCHA U HMEEeT
dopmy gumuKa. ¥ CTaHOBKA Ha pes-
KOCTb (CM. HHE) I1IPH T0Jb30Ba-
HUM anmapaTamMy MOAOOHOro THNA
06LIYHO BOBCE He IPOA3BOLUTCH,
TaK KaK BCe INpPEAMETHl, HAXOAd-
mpecs Jadabliie H3BECTHOTO pac-

Puc.: 2. fluinyHas kamepa,

KAMH; MpPeIMETH], Pacrno/oXKeHHbe
CIMLIKOM 6JIH3KO, CHAIMAaTh TAKMMH
anmapataMu HeJb3s.

BHyTpH SIIHYHLIX anmapaTtoB CTapOH KOHCTPYKIUM MMEETCs
6 mad 12 oTkpuiTHIX Kaccer (pamouek) C (oTorpaduyeckumu
nnacTHHKaMu. Bce kaccerel cO CBEXHMHM IJIACTHHKAMH BCTa-

BUSIOTCSA B SIIMYHBIN anmmapaTt OAHOBPEMEHHO; mMOCJe Kauaoro,

CHUMKA JBHKEHHEM OCOOOro pLIUATA 3ACHATAR IACTHHKA 3a-

CTOSHHUS OT HHUX, MOJAYHYAIOTCA pes- .

BBIILIK Y3 yHNOTpPeOJ/EeHHs, HO YXe& He HSTOTOBJISIOTCH.

- i

Metsierca Hosoi. Ilia onpeiénedus toro, KaKhé mpemMeérst
NMOJYy4YaTCsS Ha IJIaCTHHKE, CJYXHT OCOOBIH BHIOHCKATEb,
OH HaXOAUTCs BBEepXYy KaMephl H IOKA3blBaeT CHUMAaeMbId Cio-
MET B 3HAUMTE/NbHO yMEHbIIEHHOM pasmepe. OnucaHHHE TaK
Ha3bIBaEMBle ,MarasdHHbIe sIIUHYHBIE KaMepHl, XOTHA €Ile He

"B amuuHBIX anmaparax, BHIIYCKaeMbIX y HAaC Temepb, OyAy-
nee M306paxKeHHe ONMpPENE/ISeTCH N0 HMEIOMEMyCs: c3aid Ma-
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*Puc, 3. YauBepcanpHas CkAamHas kamepa. |

TOBOMY CTEKAY, Ha MECTO KOTOPOro HJd CheMKd BCTAB/ISETCH
KacceTa C MJACTHHKOH; OCTalbHBIE IJAACTHHKH B OTAEAbHBIX
3aKPBITHIX KACCeTaX NEepPeHOCATCA OTAENbHO.

Smnunple kamephl CHAGKAIOTCHA 1IPOCTEHIIEH ONTHKOM H
SIBJISIOTCS HauGoJiee AEMEBLHIMH U3 BCeX (oToanmaparos.

Ha puc. 3 uso6paxeH. cambiii pacnpoOCTPAHEHHBIH THI amna-
para: CKJaiHas yHMBepcaqbHas Kamepa C OTKHAHON MOCKOM
(nepexneit CTeHKOM), MO KOTOPOH ABHKETCS OOBEKTHB C Me-
xoM. C3agu B Kamepe MMEETCs MATOBOE CTEKJO, 10 KOTOPOMY
NPeAMETH CbEMKH MOTYT OBITh yCTAHOB/NEHbH PesKo Ha ¢o-




e e

| been iaTOBOE CTEKAO 3aMeHAeTcs miactuHkoH H mPo-
gﬁ’ mgfx’ é\;,agw?xa :

OAUT .
-"M;ﬂogoe oTeKJ0 46T HAUMHAIOWEMY P4 MPEHMyIIeCTB.

' cd XOTA M BEPXOM BHH3, HO
JajeHne Ha HeM TOJaydaer 13,
S Sl B TakoM BHJe U pas-

Mepe, KaK BHIfjAeT OHO Ha
naactuike. [lo maToBoMy
CTEKJAy JIerKO TOYHO Ha-
. BECTH H306paxeHue Ha pe3-
KoCcThb. [losb3ydch TakHM.
CTEKJOM, HaUHHAIO KUK Ha-
yuuTCd CKopee paboiaTh
yBEPEHHO.

B cayuasx, korja mpea-
BapuTe/JbHAsA HAaBOAKA Ha
Pe3KOoCTb IO MaroBOMY
CTEKJy HEBO3MOXHA WJH
HEHy2Ha, YCTaHOBKAa Ha

: - (OKyC MNPOM3BOAUTCA MO
ocobofi 1Kane PAaCCTOAHMH, a Ha CHHMaeMblil [IpeIMer Kamepa
HanpaBAfeTCd 10 Buouckateno. Poroanmaparsl 3TOr0 THMNA

N

Puc. 4. JepeBsHHas KaMmepa 60/bLIOrO
tdopmaTta.

Puc. 5. Cremka ¢ pyk Kamepoit Ha pacnopkax.

HauboJee yAO6HbI U MOTYT NPHMEHATBEA [/ BCEBO3MOXKHBIX
obeMok. HaduHAWOMIEMy Jayume BCErO NPHOGPEeCTH Kamepy

et

umenno atoro tuna. B CCCP nonoGHele kamephl BLINYCKAlOTEs
Bcecoio3HpIM . 00'beIMHEHHEM ONTHKO-MeXaHH4YeCKOR NPOMBbiLI-
nennocTd (BOOMII) B JlenuHrpaje u KOOmepaTHBHBIM TOBa:
pumecteom DT B Mockse. Anmapater BOOMIT pacnpo-
cTpansiorcs no (poToobsi3aTeNbCTBAM.

~ Ha puc. 4 nokasana rpoMo3jxasi JAepeBfiHHas KaMmepa, KO-
TOpasi He NPHUMEHHMa AJs ChEMKH C PYK H KOTOPYIO He06X0-
JMMO CTABUTb HA NMPOUHBLIH WITATUB (TPEHONKHHK) MU APYTYIO
NOJACTABKY. ‘

Ha puc. 5 nmsp6pameHa xavmepa Ha pacnopkax. Ee me-
pelHsas JOCKAa He OTKH/IbIBAETCS BHH3, KAK B YHHBEPCAAbHOH
KaMepe, a BBbIIBHraeTcd Ha OOKOBLIX = pacmopkax BHepea,
C OJZHOBPEMEHHBIM BBHITATMBAHHEM MeXa.

CymecTByeT eme psi pasHOBHAHOCTEH (QoToannaparos,
HMEeIONINX ClNelnHasbHOE HA3HAUEHHe, 4 TAKXKEe Trpynna pasHo-
06pa3HbIX KaMep, NPUCIOCOOMEHHBIX [/ ChbeMKHM HC Ha CTe-
KASHHBIX JIJACTHHKAX, @ Ha JUIMHHBIX LEJAJYJOHAOBHIX JeHTax
(nyIeHKax), mepeMaTHBAEMBIX 110 Mepe ChEeMKH C OJHOH Ka-
TYMmIKM HA Apyrylo. Tak xak njs COBETCKoro (oToxopa mo-
JIOOHble KaMEpHl 3HAUEHHS N0KA HE HMEIOT, OCTaHaB/AMBATLCA HA
HUX MBI He OyneM. ?

2. O6beHTUBb

Mul yiKe OTMeuasau, 4TO TnpocTas JUH3A (yBeAHYHTeJbHOE
CTeKJO) NaeT Hey/OBJETBOPUTE/IbHbH, pacH/IbIBYaTh# CHHMOK,
M NOTOMY JJas (oTorpadupoBanus OOBIYHO IPUMEHAETCA
rpynna CTEKOJ, Ha3LBaeMmas 006eKmugoM.

IlpaBna, HEZOCTATKU JaBaeMOTO NPOCTOMH ~JMMH30H H300pa-
JXXEHAST MOXHO HECKOJAbKO YMEHBIIHTb, €CJaH IIPONYCTHTH < CBE-
TOBLIE Jy49H TOJbKO uepe3 IEeHTPa/JbHYI0: 4aCTb JIHH3BI, 3a-
KpbiB ee Kpasf. Takoe yMeHbIIEHHE OTBEPCTHS JHMH3B HAasbl-
BaeTcsa AuadparMHpOBaHieM, a ynorpebasemble aas anadpar-
MUPOBAHUA IJACTHHKH C. OOJBLIEM HJAM MEHbIIMM OTBEp-
crueM — auadparmamu. Ho npu quadparMupoBaHHH CBETA MPO-
XOAUT MaJso, H300pakeHue NOJyyYaeTcss TEMHBIM, ¥ JAJAd 3ane-
UaTJIEHHS] €ro Ha IJACTHHKE TpeOyercs CPaBHUTENBHO MHOLO
BDEMEHH. ;

Uro6e u36ekaTh HELOCTATKOB, KOTOPHIE HMEIOT MecTO MpH
NPUMEHEHHH TPOCTOMN JHH3B, OOBEKTHUB COCTABARACTCA M3 ABYX
uAl 6osee (10 BOCHMH) JIHH3, BOTHYTOCTb H/AH BhHIITYKAOCTS
M COCTaB CTEKJA KOTOPBIX TOUHO BbIYMCACHB U BbIIOJAHEHBI.
Taxue nenpasnenuple (KOpPpPerdpoBaHHbe) OOBLEKTHBB 3HAUH-
TEAbHO JOPOXKE NPOCTHIX JHHM3, HO 3aTO OHH JAawT BIOJTHE

peskue H300paxeHus Jaxe NPH COBEPUIEHHO OTKPHITOM OT-
BEPCTHH,




Hau6onee ynorpe6uTenbHbl CAEAYIOUHE THIE! 06'bEKTHBOB
s v HH3b KOTOPBIMH

AxposramutecKie, Win nanpmadrHLe, : pHuE
CHA6KAIOTCS CaMble HECJM0Kble KaMephl. DTi 06 HEKTHBL COCT )
BCEro 3 ABYX CKJ/EEHHBIX JHH3 H XOTH paGoTaoT Jayuue npg_
CTOrO YBEJHUYHTEJBHOTO CTeK/d, ONHAKO HMEIOoT pAL Hean
CTATKOB M TPeOYIOT 3HAYHUTENBHOTO nuadparMyupoBaHud. T({
BHHYXaeT (OTOPaGOTHHKA DM MX MPHMEHEHHU 28478 ,uoxm_
JaThCA APKOTO OCBEIIEHWS, MMM XKE IPHMEHATH JJIUTENb
HyI0 3KCIO3UIMIO (MPOLO/IKHTENBHOCTD OCBEILEHH nnacm%xﬂ
npH CheMKe HAH BpeMs, BTEUeHHE KOTOPOro OTKPHT 00"
eKTHB). :

[epuckonsl TIPeJCTaBIAIOT COOOM 00bEKTHBHI, COCTaBJIeHHbIE-
M3 ABYX TPOCTHIX JHH3, C TIOMEIEHHON MEex1y HHMH JHd

I

AxacTHrMar,

W

AnnaHar.

AxpomaTHyeckas
AuA3a,

IMepuckonm.

Puc. 6. Uerbipe TMna o0beKkTHBOB (B paspesax).

dparmoit. ITn 0GEKTHBb HMEIOT NMOUTH BCE HENOCTATKH npo-
CTHIX JMH3 W moToMy TpefyioT auadparMHpOBaHH. Kpowme
TOTO, IPH CheMKe, 0C/e YCTAHOBKH KaMEpHl Ha pesxoc;rb, Halno
scezda mpubAMIKATD MAaTOBOE CTEKJIO K 06bexTHBY Ha !/0—"/50
4yacThb pAacTSKeHHs Mexa, HHaue CHUMOK Oynet HEPE3KUM
BCJEACTBAE HEJOCTATKA NEPUCKONOB, — HAaAWuug B HHX TaK
Ha3BIBAEMOH XpoMaTHueckoit abeppauuy.

3HAYNTENBHO JYUMIHMH OGbEKTHBAMH SIBISIOTCS ANIAHAMbL,
COCTABJEHHbIE M3 ABYX Map axpOMAaTHYECKHX JIHH3; OHH MO-
ryT NPUMEHATHCH CO CPABHUTENBHO GOJIBUIMMH OTBEPCTHSIMH,
OJAHAKO MU MOJHOM OTBEPCTHH, T. €. NPH NOCTAHOBKE camoi
GoablIo# auadparmbl, CHIMKH pe3Kd TOJIbKO B CEPEIHHE.

Cambie COBepUIeHHbIE ~OGBbEKTHBH — 3TO  AHACIMUZMAINGL.
OHM COCTOAT U3 HECKOJNbKHX JIMH3 M IIPH TOJHOM OTBEPCTHH
1alT Ha IJIACTHHKE peskue J0 CaMbiX KpaeB CHHMKH. 910
fnenaeT BO3MOXKHBIM MPOHU3BOJAUTH MOMCHTANbHBIE CBHEMKH IIDH
11e6/1arONPHATHOM OCBelleHuHn. Jlapaemoe aHaCTHrMarami H3-
oGpameHne‘csoﬁom—Io OT HEJOCTATKOB ¥ VCKayE€HHH, MPUCY-

~

b

X apyrum o6bekruBaM. ®oroanmaparet BOOMIT cuabxa-
IOTC aHACTHIMaTOM COBETCKOTO mpousBojacrea ,Opraros‘. |

Tun oO6bexkTHBa WM HasBaHUE, NPHCBOEHHOE eMy (pabpPUKOH,
0ObIYHO yKaseiBaeTCd Ha ero onpase. Ha axpomaTHyecKux
JIMH3aX TaKHe HAANUCH OTCYTCTBYIOT.

Kpome HasBauus (UPMBEI M MOPAAKOBOrO HOMEpaA, HA OOBEK-
THBax 00603HAYAOTCA ero (hOKyCHOe PaCCTOSIHHE H CBETOCHJA.

DokycHoe paccmosiHue ecTb TO PaCCTOSIHHE, HAa KOTOpoe
NIaCTHHKA OTCTOMT OT OOBeKTHBA, DE3KO HaBeLeHHOro Ha
OuYeHb OTJAJEHHHIl LpeiMeT (Hanmpumep, Ha o6aaka). PoxycHOe
paccTosinue Bhlpaxkaetcss B caHTuMerpax. O6beKTUB ¢ HEAOCTa-
TOYHBIM (DOKYCHBIM PACCTOSIHHEM JaeT pe3koe H300paeHue He
N0 BCeH MNJACTHHKE, a TUJbKO B cepejuHe ee. I/ pasAMYHBIX
(¢opmatoB TpPebyIOTCA OODBEKTHBLI C PA3HLIMH (OKYCHBIMH pac-
crosuuaMu. Tak, nad naactuHKE 9 X 12 ca HyxeH 0OBEKTHUB
»,OpTaro3“ c (okKyCHbIM paccrosHueM B 13,5 cu.

Csemocunoii 00vexmusa Ha3LHIBAETCS €r0 CBOMCTBO AaBaTh
Ha IJACTHHKE Ty MHJH HHYIO IpKOCTb H306paxenus. Ceerocusa

"00beKTHBA TeM G6oJblie, ueM 6oJblie JeHCTBYOLIEE OTBEPCTHE
‘ero auaparmMbl ¥ ueM MeHblIe ero (OKyCHOoe pacCTOsSHHE.

CBeTocHsa TpencTaB/AseT COGOH OTHOLIEHHE AMAMETPA HAH-

‘6ospleli auadparMbl AAHHOrO 00BEKTHBA K ero (hOKyCHOMY

paccTosiHMIO M 0003Hayaercs ApPOObBIO, y KOTOPOH B UHCAH-
TeJe — eMHHUIA, 4 B 3HAMeHaTeJle — YHUCJA0, MOKA3hIBAoIEee BO
CKOJBbKO pa3 (OKYyCHOe paccTosHue 6oJblle guaMerpa JAHa-
(parmsl.

Hanpumep, ecau fuamerp Hauboabliei fuadparmbl 06 ek THBA
paBeHn 2 cm, a ¢okycHoe paccTosHue — 16 c¢#, TO cBerocuJsa
COCTABJASACT 2/;4, MU MOCJAE COKpaleHus !/; (o603Hauaerca 1:8
uwin F/8, unn ®/8). Cerocuna /4,5 ykasbiBaer, 4to HOKycHOe
paccTossHMe JaHHOro oO0beKkTHBa B 4,5 pa3d 6oJblie auamerpa
OTBepCTHA ero HauboJbuieir auadparMbl. AnnaHaTel HMEOT
cBerocuay wvaue Bcero ®/8; anacturmarsl — ot /6,8 1o ®/1,5.
BerpeuatoTcss HEMJIOXHME aHACTHTMATHlL CTAPBIX BHIMYCKOB CO
cserocuaoit ©/9 u P/8.

Cserocuna or ®/6,8 npo P/55 cuuraercsa -cpenHeit, OT
®/45 po P/3,5— Beicokoit, ot /2,7 mo P/1 — upesBruaii-
HOH. XOTsl CBeTOCHJA HMeeT O6OJblIOe 3HAYeHHE, I[103BOJAA
COKpPaTHTh BBLAEPKKY (O 4UeM TrOBOPUTCH HHXKe, B ypoke 3),
OAHAKO KayecTBO OO'BEKTHBA He CJAEJYeT OMNpele/siTh TOJAbKO
no ceerocusne. OueHb CBeTOCH/AbHBE 00bexTHBH ®/1, P/1,5,
®/2,7 CKOHCTPYHPOBaHEI [Jisi CENHaIbHLIX Leel. [Ipumenenue
HX TPeOyeT H3BECTHOM KBaJupUKAIUH, H TOTOMY HaUHHAIOWIEMY
poTOpaboTHHKY ciesyeT MOAb30BATHCA OGBEKTHBOM CO CBETO-
cuaoit He Gosabme ®/4,5. Hauayumue xe pesyapTarThl AaCT eMy
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npumenenue obvextuBa ¢ P/8 n ®/6,8. Yem Gosbie ceéTOCHAd
o6bexTHBa, TeM 0OJblle HEynay u OmWuOOK Oymer y HauMHa-
PIETO. '

3. 3arBop

CbemMKa ABUXKYLIHXCA NPEIAMETOB TPeGyeT oueHb KOPOTKOH
sKeMo3uLUH. KOpOTKas aKCNO3AINA AOCTHraeTcs npH 1OMOLLH
3aTBOPOB — NMPUCIIOCOGAEHAH A MEXaHUYECKOrO OTKpbIBAHMS
M 3aKpbiBaHHSl 00bexTHBA. Tax Kak CbemMkKa OueHb OBICTPHIX
ABHIKEHUH HAuMHAIOLIEMY HENOCTYNHA, TO AJAS HEro BHOJHE
JOCTATOYEH TaK HA3bIBAEMbIH LEHTPAMbHBIH (CEKTOPHEBIH 3aTBOP),
AOMYCKAOWHH CKOPOCTh 10 !/5, cex. CJAOKHBIN ke MmTOPHLIH
(mesieBoft) 3aTBOpP, AEHCTBYIOUHE NepeA caMmOH NJIACTHHKOH
€O CKOPOCTSMH B THICAYHBIE NOJH CEKYHIbl,—HAUYHHAKOUIEMY HH
K 4eMmy.

4. Buibop thoToannapara

[Tpucrynuth k usyuenuio hororpadun yno6uee B GOTOKPYKKeE,
pacnoJsiaraloneM Kamepoil Ansd KOJJAEKTHBHOTO I0Jb30BaHHA.
Ilpn xkenamun e npuobpectu ¢QoToammapar caeayer HMETh
B BHAY C/eAyIOlLee: eCAH CO BHUMAHHEM M HACTOHYHBOCTBLIO
OTHOCHTBCA K paboTe, TO MOXHO JOCTHIHYTb XOPOUIUX Pe3y/b-
TATOB C CaMBIM HECJIOXKHBEIM annapatoM. HaoGopoT, uem C/10xk-
Hee Kamepa, TeM Tpy/aHee obpauleHue ¢ Helo. Jloporasi C/a0XHas
KaMepa TOJNbKO 3alyTaeT HAYMHAIOLIETro, MPEHMYIIECTB Ke ee
OH MCNOJb30BaTh He CMOXeT. HenmpuroaHs! Aas HEro AepessiH-
HHE annapaThl GOJIBLIMX Da3MEPOB: OHH HEYHOOHBLl H TAMKEJH;
Goabwoi popmaT cHEMKA 10pOro o6xonutcs. [TostoMy Hauuua-
IOIEMYy CTOHT NPHOGPECTH NOAOGHYI0 AEPEeBSHHYI0 KaMepy
JUIIb TPH OTCYTCTBHHM OoJee NOAXOASINEHA H JHIIb B TOM
cayuae, eC/H oHa paccuuTaHa Ha dopmar 13 X 18 cx ¢ BkaaaKaMu
AAf mAacTHHOK 9 X 12 cm. CrTepeoCKOMHYECKHX H JAPYTUX
CMeUHaANbHBIX KOHCTPYKLMHE KaMep H NJAEHOYHHX annaparos
TaKXe HeJb3s PEKOMeHJ0BaTb HAUMHAIOUIEMY.

Camoifl nyume#t, # He TOJBKO N/ HAYMHAIOIIETO, HO H JJS
60/71€e ONLITHOTO (GOTOPAGOTHHKA, Mbl CHHTAEM YHHBEPCANbHYIO
CKJAJIHYI0O KaMmepy A/ MNJAACTHHOK THIA, K300PaKEHHOTO Ha
puc. 3. OHa yno6Ha U J1erKo 06CayKHBAETCH, BIOJIHE HALEKHA,
NPHCNOCOG/eHA A/ CAMBIX DA3HOOGPA3HBLIX CHEMOK M TOLHUTCA
6yKBaJbHO Ha BCE CJydau, KOTOPHIE MOTYT BCTPETHTHCH
B [IPaKTHKe. ;

PeAC/NbHEIE PasMEepPhl MIaCTHHOK, NPHTONHBIX I/ HAaYyWHA-
oUHX,—He MeHee 6,5X9 cxu u ne 6onee-13X 18 cx. [Mocaenuuii
pasMep Mbl, OJHAKO, HE DEKOMEH/1yeM, EC/IH MOXKHO Npuo6pecT
Apyryio Kamepy. 3a mpegenas 3THX GOPMaTOB BLIXOANTL 63

Hyx Al HE Ciefyet: cHuMKM MeHee 6,5 X 9 caur (T.e. 45X 6.cn) -\

CAMIIKOM Maakl, a 3aHEMATbCSl YBEJIHUYEHHEM HAUMHAIOIUH elre
He yMeer, 1a BO M30€XaHHE TPaThl MATEPHUANOB H HE HOJIKEH,

NI0KA HE HAYUHUTCA KaK CJAedyeT
CHHUMATbh, IPOSBJATD H N€YaTaTh;'
CHUMKH 13X 18 ¢u u 60Jb-

1Iero pasmepa 06X0ATCS OUEHb |

LOpPOro, a KaMephl TPOMO3IKH.
Cambpil  MOAXOAAIIMH pasMmep
9 X 12 cu: annapar BHOJIHE TOP-
TAaTHBEH, 8 CHUMKH A0CTAaTOYHO
BeJIHKM M He Tpebyjor o6s3a-
TEJbHOr0 yBeJUUYeHHS.

YHuBepcaabHbI® anmapar pe-
KOMEHJ0BAHHOT O HAMH THIIA pas-
Mepa 9 X 12 e¢m c aHacTHrma-
ToM ®/4,5 (BOOMII) croutr no
¢doroobsasareabcTBy ot 197 xo
220 py6.

Harue matepHansl
H NPHHAANEHOCTH HYH-
Hbl HayHHaoLEeMy

1. TnacTuHKK

doTocbeMKa  NPOU3BOAUTCH
Ha . MJACTHHKAX, CTEKJax, 1o-
KDBITEIX C OXHOH CTOPOHBI CBETO-
YyBCTBHUTE/NbHHIM, ca0eM. [l1a-
CTHHKH BBIMYCKAIOTCA pas/iuy-
HOH 4YyBCTBHTE/JbHOCTH: ' HOP-
MaJbHOH, OBICTPOH M BHICLIEH,
IPHYEM MJACTHHKH KaxXIOH mo-
CJenyomen cTeneHH, IPUMEPHO,
B [IBa pa3a yyBCTBUTEJbHEE Ipe-
Ablnywux. Hauumualomuét m0.-
XEH 10/1b30BaThCs MIACTHHKAMH
HOPMaJ/IbHO 4y BCTBUTENBbHOCTH.
UeM Bblue YyBCTBHTENLHOCTS,
TeM Oo0WHpHee mouBa AJA He-

rl

Puc. 7. [1puHanneXXH0CTH, HY XHbIE Ha-
YMHAIOUIEMY: 3 — LUTATHB CKJIANHOH, ae-
PEBSHHBIH H1H MeTanangeckutt; 6—kpac-
Hblif QOHAPD IS TEMHONH KOMHATHI (€CAH
€CTb 3MCKTPUYECTBO, TO NPHCNOCOGIEH-
Hblff K 3JeKTPHUYECKOH MaMNCUKe); B —
H T — BAHHOYKH HJH KIOBETKH SMaIHDO-
BAHHbIE 44 M3 Nambe-Malle pasMepa
NIACTH!OK annapata; & — CTaHOK AJS
CYLIKK HEraTHBOB; € — paMKa KOMHpO-
Ba/lbHAs pa3Mepa MIacTHHOK; K — BO-
POHKA CTEK/SHHAS; 3 — MEH3ypKa Ha
100 cx?.

yAad. BelcokouygcrBuTeNbHBIE NAACTHHKH npenHasHauyeHbl AJs
CHEMOK NPYU He0/J1aronpUsATHOM OCBEILIEHHH, KOoTophie ‘HaYHHa-

IOUmeMy He pEKOMeH,H,YIOTCH.

13




2. MpuHapnemHoCTH 3

Ha puc. 7 usoGpaxensl BCe HYXKHbIC HAUMHAIOUIEMY MpHHAA-
JIeXHOCTH, NPHUEM YacTh W3 HUX HeoOssarenbHa. Tak, MOXHO
06XOMUTHCSA GE€3 CTAHOUKA, CTAaBS HETraTWBH K CTeHKe; BMECTO
BAHHOUYEK HJH KIOBETOK MOXKHO B KpaHHEM ciyuae N0Jb30BATHCA
rayGOKHMH TapejxaMu. BOpOHKA M MEH3ypKa Takxe HE HE:
0GXOMHMBEl, a TOMbKO KeaaTenpHbl. CieiyeT Juub MOMHHTD,
4TO OMMH M TOT »Ke COCyAd Heab3s ymorpeGnats # AN
NposiBAeHus u Aaa (DUKCUPOBAHHs, TAK KAK MpW 3TOM B ONHH
pAacTBOP BCerga MOTYT TOMACTh OCTATKH APyroro, a aTo no-
BeJeT K IOpue PACTBOPA# NIACTHHOK. HUTOOH HE nepenyTaTh

-~ ~

S0+

5330

sonsmamansesy [0 2BATR A

| P Dt G
BT (:?f"ip@_.”ﬁf

DuKcan

7

Puc. 8. XuMukanuu, Heo6XonuMLIE HAYBHAIOLIEMY.

COCYAO0B, HYXKHO cAeaatb Ha KaXJA0M COOTBETCTBYIOUIYIO
pannuch. Ecan gas Bupax-ukcaxa HeT JIMIIHEH BAHHOYKH, TO
caefyer A/ HEro 1moJab3oBaTbCd (duxcaxHoOH.
Hukakux Apyrux npUHAAJMEKHOCTEH, KPOME YKA3aHHBIX Ha
_pHuc, 7, HAYMHAIOIIEMY HE HYXHO. i

3. XumMuranuu

Heo6xoanMple HaYMHAIONEMY XUMHKAJAU n300pax<eHsl Ha
ue. 8. Kax BMIHO M3 3TOTO PHCYHKA, BCE OHH MOMELLAIOTCS
B OyTbl/JIOUKE, OyMaxHOM MaKere H CTeKJAHHOH Tpy6ouKe.
Ec/u e HauuHAIOMUH NPHMEHSeT A/ OTNEYaTKOB He JHEBHYIO
Gymary, And KOTOPOH HYXeH BUpax-puKcax, a 6pomocepesps-
Hylo, TO €My HYXHH TOJBKO ABa W3 YKa3aHHLIX Ha PHUCYHKe
BellecTB: NMPOsSBUTEND U duxcax,
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Ypor 2

MpuroToBsneHHA K CbhemKe

OsHaKkoMAeHHe c fhoTorpafiMueckum anna-
paTom
I. Hamepa

Heab3sa NPUCTYNHTb K CbEMKE, He O3HAKOMUBIIMCH BIOJHE
BO BCex JeTalasX C ycTpoHcTBoM ¢doToxamepsl. K coxanenuio,
HAUMHAIOLKEe He BCerja IPOMU3BOAAT TaKOe O3HAKOMJEHHE
1/IaHOMEPHO.

Kak Tombko ¢ororpaduueckass Kamepa MoOnanaer B pyKH
HAUMHAIOIEr0, Yy HEro OGHIYHO $BJSETCH XKeJauue BEpPTETDH
M HAXEMATh BCe KHONKM M puuard. OfHaKo, ecau noxoGHOe
o6paleHne MOKET OKasaTbCsl 0e3BPENHBIM [ TNPOCTOro
JI[MYHOTO ANnapara, TO OHO He MPOXOAHUT OGecCaefHO A
NOBOJBHO CJA0KHOH MO KOHCTPYKIHH COBPEMEHHOH CKJIaJHOM
KaMepsl, KOTOpas TpeGyer OCTOPOKHOrO o6pauenus. Manui-
HeH TOCHENHOCThIO MOXHO MOMOPTHUTH ammapar Mpexne, 4eMm
C ero moMmoupio OyJer Che/aHa mepBasg CbheMKa.

B o6pamieHus CO CKJAaAHOH KaMepoH HaunboJiee pacmpo-
CTPaHEHHOrO THMA CJAEAYET MPHACPKHBATHCA CACAYIOMIHX
yKasaHHK:

! B
f\‘}

OTHpbIBAHW® HaMepbl

1. HaxMuTe KHONKY BBEpXY Kame-
phl: NepefHas CTEeHKAa KaMepn OI-
KpoeTcs.

2. OTKHHbTE MNEPEAHIO CTEHKY
BHU3 JIO OTKas3a.

3. BuitAruBaiite MEPENoOK KaMepbl
€ MexXOM M 06DBEKTHBOM 0643aTENbHO
32 CenHanbHO NpeHasHauEHHbIE IS
STOro yIKM NO Te€X INOp, Moka Te-
PENoK 3alleaKHeTCH.

Hamepa oTHpHITA

3aHpblBaHWe Hamepb!

1. HaxaB Ha yIIKH 1J BBIABHra-
HUs, 3aIBUHBTE TEPENOK KaMmephl C
MexXoM 06paTHO 10 oTkasa. CrpsdbTe
NPOBOAOUHLIA CIYCK. .

2. QO6e pacnopky, TONAEPKHBAIO-
ILHe OTKUAHYIO CTEHKY KaMephl, Ha-
MMUTE  BHYTPh:  OTKMAHAS  CTEHKA
JIeTKO MOJHHMETCH KBEPXY.

3. OKxoHuaTenbHO 3aXJIOMHMTE OT-
KHIHYIO CTEHKY. :

Hamepa saKpbiTa.

[Ipi saKphLIBAHHM H OTKPLIBAHMM KaMmepsl HHKOIIA He NpH-
MeHsfiTe cuabl. Ecau Kamepa HCIOpaBHa, BCe MaHHMYJsiUHH
coBepwaoTca Jerko. ECaM Ke OHA He B NOPSAKE, TO CHIOH
MOXHO emie Gosiblie MOBPEAUTH ee.

Korna xamepa OTKpHITA, B COOTBETCTBYiOuleee IHe340 sd-
TBOPA BBUHYMBAIOT MPOBOJNOYHBIH CIYCK H OTKPHIBAIOT KPBIUKY
(30HT KaMephl), NOMENIEHHYIO C3aJH MaTOBOro CTeK/d. Ecou

TEllepb HANPABHTL anmapaT

Ha CcBeT/0e OKHO, 'TO Ha MAaTo-
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BOM CTek/e HHYEro He GyneT BHAHO, TaK Kak 3arBop 001b-
€KTHBA elle He OTKPHIT.

UTo6bl OTKPBHITH LEHTpaibHbi (CEKTOPHBIf) 3aTBOP HANO-
nobue m3obpaxeHHux Ha puc. 9 m 10, ‘cienyer chHavana IoO-
BePHYTb MaJeHbKHH JHCK 3aTBOpa (AUCK JAJs yCTaHOBKH 3a-
TBOPA HA MOMEHTaJbHbLIE HJH C BHIEPXKKOil CbHEMKH) TaK,
yT00bl OykBa Z crana mpoTuB Geno# uepTh (Wi CTPENKH)
Ha caMoM 3arBope (Z-—nmepBasi OykBa HeMeUKOro CJ0Ba
»nZeit“ —mo-pycciku ,BpeMsa“, MHOTAA BMECTO Hee CTaBHUTCHA

LHuck ana yeranosnu 3ars0raang
C'@MOK C BbIBRPHKOU NN C TOH iMin
MHOH MOMCHTSNILHOH CROPOCTEFO

Psigar nas cnycka
33T80P3 MQ :

bl
Orsepcrire ana |

MRIGNANHCTACIO
cnycKd
. |
Powarans
Y\ QHU3PIrMY -
e LOB3HUS
s

Puc. 9. AsTovatniieckuit nenTpanbHblil 3aTBOp.

6yksa T oT auraufickoro ciosa Time, umeomero to xe 3ua-
yeupe). '

Tenepb npw HaXaTHH HA CHYCK 3aTBOPAa OH OTKpoercs. Ha-
npaBuUB MOCJAE 3TOTO OOBEKTHB Ha OKHO, MBI YBHIHM, YTO Ma-
TOBOE CTEKJO KaMepbl ocBeTuTCa. Ecad ML cHOBa Hakmewm
CIyCK, 3aTBOD 3aKPOETCH, U MaTOBOE CTEKJO CTAHET TEMHBIM.
Taknm 06pasoM Tpu yCTAHOBKE AHCKa HA Z NepPBLIM Haxa-
THEM CIyCKa 3aTBOP OTKPHIBAETCH, BTOPHIM 3aKpBIBAeTCH.

Ecau noBepHyTh AUCK A0 NOJNOXeHHs OykBbl D (nau B)
IPOTHB YEPThl HJAH CTPEJKH, TO H3006paXeHHEe Ha MaTOBOM
crekae OyJeT BHIAHO TOJMbKO IO T€X MOp, MOKA CMyCK 3aTBOpA
naxaT. Kak TOMbKO Mbl NE€PeCTaHEM HANaABAHBATbL Ha Cryck,
3aTBOpP 3aKpoercs.

Ecam, HaKOHEU, HAXATh CNyCK, NOCTABHB AHCK Ha GykBy Al
(MOMEHT), 'TO HM300pa)KeHHE Ha MAaTOBOM CTeKAe 1OfBUTCS
TOJBLKO HA MTHOBEHHE H CeHuac ke HCYE3Her.
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Takum o6pasoM nyTeM COOTBETCTBEHHOW YCTAHOBKH JMCKa
84aTBOPA Mbl MOXEM 3aCTaBHTb IaBaeMOe 06LEKTHBOM H306pa-
MEHHE [eHCTBOBATH HA MIIACTHHKY, BCTABJASIEMYIO Ha MECTO
MaTOBOrO CTeKJa, B MPOAOMKEHHE KeAaTEJbHOFO HaM Bpe-
MEHH.

[IponomxurensHOCT AelCTBAN S0/€€ COBEPIIEHHHX 3aTBO-
POB NpH MOMEHTAJbHBIX CHEMKAX MOXHO H3MEHATb MOCPes-
CTBOM IMOBOPOTA TOTO K€ WJIH 0COGOro aucka. IlomeuieHHbIE
Ha JMCKe BBepXy 3artBopa uudpw 1, 2, 5, 10, 25, 50, 100, 200
NOKAa3bIBAIOT, KAKyI0 HOJMIO CEKYHIH 3aTBOP OCTAETCS OTKPBI-
THIM NPH J2HHOM MHOJIOXKeHWH aucka: 1 cex, Yo i Yiew Yes
Y500 /1000 /200 HACTD CEKYHIHI.

,au CK QN9 PeryYinPOBIHHR
i) MOMRHTE/IbibIX CKOPOCTRK 3dTBORS

Priugr, norossim
33BOAHTC 3aTEOP
‘/

THesqo gnanposcroy-
HOro cnycika ~™»

Luck qna yerg-
HOBK U 3dTBOPI
HS MOMRHTS/Ib* — 5
HbI@ UK C Bol- “\338¢eqe
e H
LOPXKOY Cermcn 8es

Caycr 3aT80P5 — 3%

P :
pb/‘/ar 4718 4NaPPIrMUDOBIHHSA

Puc. 17, 31sonucH nentpasbnbift 3aTsop.

3artBopnl ,Komnayua“ m ,Komnyp“, npeaHasuauensoie aas
9KCMOSHUMA MeHblIe !/, CeK., 3aBOAATCS ONYCKAHHEM BHH3
oco6oro peyara (puc. 10). Bosee mpocTHX 3aTBOPOB TOrO ke
THNA 3daBOAMTb He HAAO: OHU TOTOBH K HOEHCTBHIO aBTO-
mardaueckd. B mnocneanux sarBopax OykBel Z (uaum 7) u D
(uau B) MOMEIIEHB HA OXHOM JAHCKE ¢ 0603HAYEHHEM CKOPO-
cre#f, u 6yxBa M B HHX CTaHOBUTCH JuwHed (puc. 9).

B 3aTBOPAX SAUIMYHBIX ANNapaTOB OIKMCAHHBIX OUCKOB- HeT, .

OHH YCTPOEHHl TrOpasiao Npouie:

Uem 6osbmie 0603HAYEHHH HA 3aTBOPE, TeM OGoJablie BOS-
MOKHOCTEH OH npepocTaBageT QoropaGoTHHKY. JIyduine LeH-
TPANBHBIE 3aTBOPHl — 3TO ,KoMnyp“, KOTOpPHIMH CHAGKaOTCH
tdoroannapater BOOMII, u ,Kommayun®.

3aTBOP — camas CJIOXKHAs 4YacTb amnmnaparta, H OfpaueHHe
C HAM HEOOXOIMMO H3yyHTb B COBEPHICHCTRe, HafM0Aasd 34
ero JeHCTBHEM 0O MAaTOBOMY CTCKAY HJM CrnepeAH Hepes
00bEKTHB.

2--20 ypoxos. { ' 17




BOelicTBMe LeHTpasLHOro sarTsBopa:

Z (uan T)—cbvemka C Bhigepxkoit. [IpH mepBoM HawaTuu CHYCKA 3aTBOP

OTKDLIBA€TCA M OCTAETCH jOTKPHTHIM [0 TeX MOp, MOKA CMYCK HE HAXKMYT BTO-
pHYHO,

D (nan B) — cpemka ¢ KopOTKOH BhIZEpkKOH. 3aTBOp OTKPHT A0 TEX 1OP,
-TIOKA HAXAT CIYCK.

M — momenTaIbHAs chemka. [Ipu HaMaTHM Ha COycK 3aTsop OTKPHIBAETCS
TO/NBKO HA MTHOBEHHE M CHOBA 3aKPHIBACTCS.

CoBpemennas dotorpaduueckas KaMepa COCTOUT M3 JecAT-
KOB, @ HHOrAa W COTEH OTNENbHWX YacTef, pHYAaros W BUH-
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Puc. 11. YanBepcanbuas xamepa 6,5 X 9 cu B 1/, Hatypanssuoft BETHYHHH,
: Bun cnepenu.

T0B. UTOOH HAYHHAIOWMI MOT Pa3o6paThCs B UX Ha
MBI TIDMBOJUM [Ba ueprexka Haubosee pacmpocr
Tuna.goroannapara — YHUBEPCAJbHOH CKIAATHOI Kamepsl, ¢ 060-
3HAYEHHEM BCEX €€ YaCTed M yKasaHHeM HX HasHayeHms (puc.
11 u 12). Hamu B3ssita ycoBeplieHCTBOBaHHag kamepa ,bBepr-
xeitap ¢ PoxTaeHepa. DuiBaioT m 6osee npocrhe KOHCTPyK-

3HAUEHHH,
paHeHHOTO
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s \
ttnu. Annapatr BOOMIT npu6inxkaercsa k xamepe ,Beprxeias®,

anmnapat dPTI HecKOMBKO- MPOWIE W COLEPKHT MeHbIIE [e-
TaJjel, HO B 06miuxX yepTax YCTPOHCTBO BCEX pYYHBIX. CKJAAL-
HBIX KaMep OJMHAKOBO. :

| —KHOMKa N9 OTKPHIBAHHA aNmapaTa W OMyCKaHHs MEepej-
HEH CTEHKH KaMephl; ‘

2 —BHHT IJ51 NepeiBUKEHHS OOBEKTHBHOH CTOHKH BBEDPX
U BHH3; :

3— IMCK JJIsl PEerylupOBaHHS MOMEHTANbHHX CKOPOCTeH
3aTBODA;

4 — oTBepCTHE LIS MPOBOJIOYHOTO CIYCKA 3aTBOPA;

O — LEHTPAJbHEI (CEKTOPHBII) 3aTBOP;

6 — AMCK A9 yCTAHOBKM 3aTBOPA HA MOMEHTAAbHBIE HJIH
C BBLIEPKKOH ChEMKH;

7 — 00beKTHBHAs CTOMiKa, HA KOTOPOI AepxKaTcsa nepenHss
yacTb KaMepH, 00BEKTHB, 3aTBOP M MeX;

8 — pHlyar s Cmycka 3aTBOpa;

9 — puluar A9 yCTaHOBKH AHadparw;

10— mex (rapmoHHKa);

11 u 21 —BHHT ;A nepenBHKEHHS OOBEKTHBHOH CTOHKH
BJIEBO H BIIPaBO;

12 — BHHT KpeManbephl /sl BbLIABMIAHHS MeXa U O6DbEeKTHB-
HO# CTOHKH;

13 — pesbChl, MO0 KOTOPHIM ABHIKETCS O6BEKTHBHAS CTOHKa;

14 — canasku, Ha KOTOPHIX OO6'bEKTHBHAS CTOKA HBHIKETCS
N0 peJbcam; :

15 u 18 —ymKu, 3a KOTOPHE BHITATHBAETCS OGbHEKTHBHAS
CTOHKA C MexoM;

16— HuKHAT 9aCTh OGBEKTHBHOMN CTOHKH;

17— saxum 11a 3aKpenVieHHs: O6bEKTHBHON CTOHKH B MOJO-

MEHHH, HCKJIOYAIOUIEM JBHXEHHE BIPABO H BJEBO;

19 —ykasarenb IIKaabl PACCTOAHMH, KOTOPAS CJAYKHT AJS
YyCTaHOBKH Ha (DOKYC 110 MeTpaxy;

20 — BUHT /151 3aKDPENJIEHHWs MeXa B HemoABHKHOM MOJO-
KEHUH; ‘

22 — npyxHuHa AUOITPA;

23 — ocb guonTpa;

24 — nuonTp, CKBO3b KOTOPLI I1a3 CMOTPHT B PAMKY BHAD-
HCKaTels;

25 — paMKa BHIOHCKATE/A-UKOHOMETPA;

26 —meTvIf A/ KOJbLA PeMEeHHOH pyuKH;

27 — KOMBLUO PEMEHHON pPyuKH;

28 — peIYar, KOTOPHIM 3aBOAHTCA 3ATBOP;

29 —ykasareab nas mkajdel guadparv (npexge CTABHJCS
CHH3Y);
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30 — riepentss JiHHSA SepkaibHOFO BHAOMCKatens:
31 — peMeHHass pyuka 18 HOCKH annapara;

32 — npyxuHa, yAepKHBAIIAT MepeiHIO  (OTKHAHYIO)
CTEHKY annapara 3aKpHITOH.

85 8¢ 83 82 81

Puc. 12, Yausepcaabras kamepa 6,5X9 cu B 1/, RATYpaTbHON BeAHURNL),
Bun c6oxy.

61 — AuCK And pery/upOBAaHWS MOMEHTAMbHBIX CKOPOCTEl|
3aTBOPA;

62 — 06bEKTHB;

63 — neHTpanbHbI (CexTOpHEIE) 3aTBOP;

64 — privar aas AuadparMHpoBaHHS;

65 — 06beKTHBHAS CTOMKA,

66 — ylWKO 19 BLITSTUBAHHS OGBHEKTHBHON CTOH

67 — HHXKHAS 9acTh OOGBEKTHBHOM
peabcawm;

68 —BUHT KDeMa/beph AAs DPACTAKEHHS Kameps (BLIABH-
rauns Mexa); B

69 — OTKMHAsA MEPeAHAs CTeHKa KaMepLi

KH C MEXOM,;
CTOYKH, ABUXKYIIAACH MO

20

70 — sy6uatas iepefdua fdd BeABUTAHMS MeXa;

71 — pacnopku Kamepbl; - .

72— WapHup OTKHAHOH DOCKH;

73 ~— HauaJbHasg 4acThb PeabC, HAa KOTOPOH CTOHT OOGBbEKTHB-
Hasl CTOHMKa, KOTAa Kamepa 3aKphTa; ;

74 —rHe3n0 AAs BBHHUMBAHHMS IITATHBA NMPH BEePTHKAJIbHBIX
CbeMKax;

75— paMKa MaTOBOTO CTEK/a;

76 — 3a1Hee KOJIEHO PacrnopKH;

77 — npyXHWHA PACMIOPKHY;

78 — KOJIbLIO DEMEHHOH DPYYKH;

79 — peMeHHasi pyukKa KaMmephl;

80 — npyxuHa, yAepxuBaoas 1epeIHI00 (OTKHAHYIO) CTEHKY
KaMephl 3aKpPBEITOH;

81 — mex kamepH (rapMOHMKaA); 4

82 — 3epKkano 3epKajJbLHOrO BHAOHCKATENS;

83 — BepxHss JHH3a 3epKa/JbHOTO BHAOHCKATE/;

84 — BUHT Aaf NepelBHKEHHA OOBEKTHBHOM CTOHAKH BBEPX
H BHH3;

85 — yKasaTeap mKaJabl AHapparm.

Kamepa ,Beprxefinn BMecte C ( Ob@KTHBOM U 3aTBOL M
coctout 13 200 orTmesbHBIX uYacTeil, He CUHTAsA 3aKJENuk,
IWTHPTHKOB H BHHTHKOB.

[peocde wem npucmynums K pabom? co c8oeit Kamepoi,
Kax#cOoblll fomopadOmuuK 00ANCEH MUAMENAbHO UYUUMb HA-
3Hadexue u Oelcmsue 8cex ee 4acmeil, npusem, nosmopsem, npu
obpawenun ¢ Kamepoii HeAb3si NPUMEHSMb CULY.

2. O6beKTUB

A. CBeTocuna 0O6BbEKTUBA U NMPUMEHeHUe aua-
hparmbi

[TonssiTue o cBetocu/ae 00beKTHBAa [AaHO B MEPBOM YpOKe.
OcraHoBuMCA Temepb HECKOJbKO MOApPoGHEEe Ha TOM, Kak CBe-
TOCH/Ma 0003HauaeTCs Ha OObeKTHBE.

B HuxHeil yacT (WaM CBEPXy) ONMHCAHHOTO HAMH LEHTpPaJb-
HOTO 3aTBopa uMewTCa uudppe 4,5; 6,8; 9; 12; 18; 25 u T. A
Uro6s yscHHTbL cebe uX 3HaYeHHe, OTKPOeM 3aTBOD, Kak OHIJIO
omucaHo Bhime. Ecau MBI cTaHeM MepeABHraTh MOMeLeHHBIN
noa uudpamMu pHYaKOK, TO 3aMETHM, UTO OTBepCTHe O0O0BeK-
THBA TO YyBeJHUUBAETCS, TO YMeHbIIaeTcCH, MNpHYEM HYEM
G6oabure nudpa, TPOTUB KOTOPOH ML CTABHM PHYAMKOK, TEM
MeHblIe -0TBepCcTHe 06bekTHBa (puc. 13). 10 H3MEHAIOUIEECs
OTBEpPCTHE M eCcThb awadparMa, O KOTOpPO# MBI TOBODHIH
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B nepsoM ypoxe. Umeorcs anadparmsl, CoCTasiéHHee us ot
IeJbHbIX JENeCTKOB, TAK HAa3blBaeMble HPHUCOBHIE AHadparmbl,
KOTOphle IMO3BOJSIOT I10CAEL0BATENbAO U3MEHATb BEAHYHHY

-orBepcTus. DTOT Bua aAuadparM Haubosee ynobeH, UMH BCeraa

cHaGxkaloTCAd Xopomue 06beKTHBH (puc. 14).

Puc. 14. Vpucosas nua-

(parma. Pasmunas sBennyu-

HAa OTBEPCTHS JNOCTHraercs

cOMuueHneM ee COCTaBHBIX
qacTei.

Puc. 13. Juck ¢ nuadparmamu

(cTaBHTCA B IPOCTEHLINX KAMEPAX).

Yem OGoaxbuie HOMEp AHADpPArMbl,
TeM MEHbLIUE €e OTBepCTHE,

Mpl yXe rOBOPWJH, YTO €C/IM MeX amnapaTta BHITSHYTb Ha-
C1 OIbKO, 4TOGH CaMble C rAajeHHble MPeAMEeThl, HAIpUMEp, 3/a-
HHSI, PACIIOJNIOXKEHHBIE OT

anmapara He OJamxke
200 ., BHIPHCOBEIBA-
JIUCh HA MATOBOM CTEK/Ie
pe3ko (3TO Ha3smIBaeTCs
< I YCTAHOBHTb KaMepy Ha
GECKOHEYHOCTb), TO pac-
CTOSAHHE MEeXAY 06bex-
& Obsexrns THBOM M MaTOBBIM CTEK-
1 JOM OyJZeT COCTaBJATh
TaK Ha3kIBaeMoe ¢okyc-

D18 125 9 9%

<ttt D

Dokycnoe paccTosHue

\
Marosoe creuno

‘Puc. 16, Yncna muadparm 25,18 u T. 1. moka-

HOE€ pacCTosHHe HaH-
HOro 00beKTHBA.

Yucaa 25; 18; 12,5
v Ap. (puc. 15) ykagmi-
BAIOT, CKOJIbKO pPas aua-
METP KaXIOH HaHHO
nuadparMbel COAEPKUTCA B (HOKYCHOM paccrosiann D. Taxum
06pasoM, €C/IH pbryar guadparMeHHOTO yKasaTends CTOUT npo-
THB UH@PEL 9, TO 5TO  O3HAUAET, UTO JHAMETP Auad parMbl
paBeH '/, QOKYCHOIO PacCTOSHHA JAHHOTO OGBeKTHBA,

Jpo0Ob, HMOJyHaloOIascs OT JeJeHHUd NHaMeTpa wua doxye-
Hoe pacCTOsHHMe, Hampumep 1!/, 1/, HHaude oGosxauaemas
®: 9; &/4,5, BbIPAKACT CBETOCHNY OOBEKTHBA.

3bLIBAIOT, CKOJAbKO pas3s AuaMerp KamaoH manHOH
Auapparmbl CONEPMHTCH B (JOKYCHOM pacCTosi-
HUH OOBEKTHBA.

B crapuix o6bexTuBax u@pH, OTHOCAMUECS K aHadparmaw,
VIMEJNH. HHOE BHaueHHe, HO Ceiuac 3TH CHCTEMH 0003HAYEHHs
HE TPUMEHSIOTCS, ¥ NMPUBOAUTHL HX MHl 3[ieChb He OyJeM.

Hanpasum Temepr 06BEKTHB KAMEDHl CHOBA HA OKHO, IOJY-
THM peskoe H306paxeHHe M, HaO/0Jas 32 HMUM Ha MaTOBOM
CTeKJe, CTaHeM MOC/AeN0BaTeJIbHO MEHATh pasmep Auadparmsl.
Mu y6enumcst, uTO BeaHYKMHA 8C€20 usobpasicenuss u Omoens-
HBLX watmeil €20 0cmaemcs HeUu3MeHHOil npa ecex ouappazmax,
00HAKO cmeneHs APKOCmU U300pANHCEHUS PA3MUYHA: OHA TeM
GoJbure, yem Goablue oTBepcTHe Auadparmel (puc. 16). Korna

Osexrnus H3ospamerne

Bremsa
3Kcno-
3nymm

%0cen.

Huaerarmas

/12,5 u%
/18 lé

¢»/25

llpeamer c emr

Puc. 16. Ueu Menbille mpuMeHsemas nuadparma, TeM TeMHee moay-
yaeTcl M3obpaeHne Ha IACTHHKE M T€M MPOJOMKHTEbHEE NOMKHA
e 1% ObiTh 9KCNIO3HLKS.

Ml TOCTABMM CaMylo MaJeHbKyio jamadparmy, 10 u300pae-
Hue 6yAeT TAKHM TeMHbIM, 4TO MBI €(BAa CMOXEeM PasIiIs AeTh ero.

3aBHCHMOCTb MEXK1y SPKOCTbIO H300pa)keHHs W BeJHHHHOH
oTBepCTHs AHA(pPArMBl OODBICHAETCA TeM, YTO uepes 60oab1I0E
oTBepCTHE NMPOXOAMT GoJbile CBET3, YeM Uepes MaJeHbKOE.

sIpkoe H300pax€HHEe CHJ/bHee AEHCTBYeT HA CBETOUYBCTBH-
TeJbHYIO TJACTHHKY, UeM TEMHO; MO3TOMY IPH GOJbIIOM oT-
BEpPCTHH JAHA(dParMbl MOXHO GBICTPO NOJNYYHTH NOCTATOUHOE
po3jeficTBHe M300pax<eHHs Ha NJIACTHHKY, ODH Ma/JeHbKOM ke
Jas1 3TOTO NoTpebyercss ropasfo 6oJblie BPEMEHH.

TakuM 06pPasoM, Mbl YSCHHJIH BaXHOE€ MPABHJIO: 4ei MeHbULE
ameepcmue npumMerseMon ouagppazmol, mem dassiue CONIHCHA
6blinb 3KCNO3UUILS. ,

Korma roBopsaT ,Goablias Jguadparma“, ,maneHbias Add-
¢dparma“, TO HOAPA3YyMeBAIOT BEAUYHHY OTREPCTHH AuapparMel,

23




a He Ty uudpy, KOTOPOH OHO 0603HaueHO Ha mkaJje. Tak, qua-
(parma, oGosHauennas uudpok 9, 60.buIE fuadbparMm, 060-
3HayeHHON wHuppoi 18, xora uucao 18 Goabuie uyucaa 9.

Y uHTaTeNs MOMET IBUTbCA BOMPOC: K ‘demy e Boobe
Maznsle AHadparmMsl, pas OHH YNNHHSAIOT SKCHO3MLHIO, NMOYEMY
He PaboTaTh BCETAA CaMIM GOJILLIAM OTBepcTHEM? Jles0 B TOM,
4TO NMPOCThe ‘OGBEKTHBE! NPH GOJIBIIOM OTBEPCTHH AIOT He-
peakoe M300paeHUe, TAK KaK CBETOBbIE JyuH, NPOXDATIIHE
Yepes CepelrHy M Kpas HX, NPeJOMJITIOTCS HeOLHHAKOBO,—
KPaeBEIE JIyYH CH/IbHEE LEHTPANbHEIX, OTYErO N0 KpaaM H306pa-
KCHHE H OJy4aeTcs HepeskuM. I10sToMy B Takux mpOCTHIX
OGbEKTHBAX MPONYCKAIOT JyYH TOJIbKO YEpe3 CepefuHy, a Kpas
3aKPHIBAIOT AHadparmoi.

B. YcTaHoBKa Ha thokyc

TwarteabHbIM pacuetoM, 06paboOTKON M COELUHEHHEM JIHH3
MOXKHO NOGHTBCA TOrO, 4TO BCS MIOWMAAb OObEKTHBA GyieT
J1aBaTh PE3KOe H306parKeHHE.

OZHAKO N0 HEKOTOPEIM NPHUHKHAM (24Y0UHA pesKocmu u306pa-
HCEHUS, O KOTOPO# MBI GyJevM FOBOPUTH B UETBEPTOM ypOKe),
AAXKe NPH JyumuX 06beKTHBAX UAIIE BCEro NPUXOAATCH MPH-
MEHATb CPeJHHEe AHadparMul.

[TosHakoMuMCS ewe ¢ OJHUM CBOHCTBOM OGBEKTHBA.

[TocraBny cpemnioro guadparmy (manpumep, ®,9), oroiinem
lara Ha 4 B riyOb KOMHATH W CHOBA HanpaBUM OOBEKTHB HA
OKHO. Mbl yBHAMM HAa MaTOBOM CTek/Ae pPeskoe H306pakeHHe
YHMAQ/JIEHHEIX NPEeAMETOB — COCEAHHX 31aHUMH, HO MEepemn/er OKHa
H IepeBO BO3/1e HEro Oyny® HepeaKuMH, cMasauabIMu. OTTOro
YTO Mbl OyleT CTaBHUTb GONBIIYIO HAH MEHBIIYIO nna(ppamyJ
AeJ10 HEMHOTHM YJyYUIUTCH. !

Yem xe 310 06bACHATH?

OrkpeiBasi annapar, Mbl BLUABHTAAH TEpPeOK KdMepul ¢ Me-
XOM JI0' TeX mOp, NoKka OH He 3amleJxHyJca. Ecau Mbl nocmo-
TPHM 'Ha MOMEILEHHYIO Ha OTKAAHOMN CTeHKe MaJAeHbKYIO HikKany
TO. YBHIMM, MTO yKas3aTe b NeDeAKa KaMEephl CTOUT Ha 3HAYKE

Ha oHe Aajieiux rop TaK W HE yAacfis moAyumTh HA CHHMKE
M 4eJOBEKAa U TOpbl BIOMHE  Pe3KUMH. UTOGH PE3KHM BHI-
eJ YeJOBEK, Hajo yCTaHOBHTb KaMepy Ha 3 M, a uToOBI pes-
KMMH BBIIIIM TOPHI, HYXHA YC1aHOBKA HA GECKOHEHYHOCTD.

Yem xopoue (GOKyCHOE PaccTosiHHE OOBEKTHBA, TeM, MeHee
pAaCOJBIBYATHIMH MOJYHAIOTCA PasanyuHbIe yAaJeHHbIe OT amma-
pata npeamersl. JJfi HEKOTOPHIX aNnapaToB; MaJbiX Pasvepos
BC/AeJACTBHE MAanoro’ (GOKyCHOro pacCTOsAHHA HX OOBEKTHBA
B He6OJbIIOrO CPABHHTENbHO OTBEPCTHA Auadparmul Gecko-
HeUHOCTb HauuHaercd ¢ 3 M, u npH paboTe MOZOOHOH Kame:-
po#t BCE MpeAMeTH, Paclo/oxKeHHbe najaee 3 J, BbHIAAYT OLH-
HAKOBO. PE3KHMH; TAKOH KaMmepofi MOXHO H CTOAuLero BG/U3M
yeJOBEKa W TOpPHl MOJYYHTb BIIOJIHE PE3KHMH, yCTAHOBUB Ka-
Mepy Ha 0eCKOHEeYHOCTb.

PaccrosHue oT anmapara A0 NpeAMera CheMKH H3MepsieTcs

 0OBIYHO HA-I/1Ia3 HJH IIaraMmH.

~ Caenyer uMeTb B BUAY, UTO B QHIVIHACKHX H aMEPHKAHCKHX
KaMepax IIKaJna PacCTOsHUH pPaCCUMTHIBAETCSH HE HAa METPH,
KaK B HEMELKHX, a Ha sipAbl H QyThl, U MOJb3YSCh 3THMH Ka-
MepaMH, 3THMU Ke MepaMu Hy)KHO H3MEpsATb PAaCCTOSHHE MPH
CbEMKe. ]
" B Tex cayuasix, KOria npeiMer CheMKH CHauala HaBOAAT
Ha PEe3KOCTh MO MaTOBOMY CTEKJy, LIKaJO# PAaCCTOSHHH MO/b-
30BaThCs HE MPHUXOAUTCH. EcaH MeX BBITAHYT HACTOMAbBKO, 4TO
Ha MaTOBOM CTEKJe NMPeAMEeT CheMKH COBEDUIEHHO pe30K, TO
TAKHM K€ OH NOJYYUTCA M HAa CHHMKE. g

Hrak, MBI 03HaKOMHUJHUCH C BaXXHEHIIHMH ONepalusaMH, MPei-
eCTBYIOLINMH  CheMKE:

1. [Ipu noMomn Mamoso20 CiMEKAA WA UKALbL PACCMOSRILIL
NOCTHIAEM PE3KOCTH H300pakenns (HasooKa Ha PoKyc). .

2. TocpescTBoM  JuaghpaemerHoz0  pbitded  yCTaHABJIABAEM
HYXKHYIO Anadparuy. ; :

3. Bpamas duck 3amsopa, yCTaHAaBAWBAEM 3aTBOP HA HYK-
HYIO AJSl CbeMKH 3KCNO3HIHIO. |

oo (6eckoHeyHoCTh). Kpome storo smauxa, mikana pacCToanui
| HMeeT eute uens# paa uudp: 2, 3, 5, 10 (merpos). Ecau mu
I 0CBOGOANM 33aWIeNOUKy HA LIKAJe, BHIABUHEM Mex BIepes u
i NOCTABUM yKasaTeJb, HANPUMED, MPOTHB WHDPE 5, To psee
u' NMPEAMETE, HAXOAAMWMUECs OT anmapara Ha PaCCTOAHHH 5 i,

T

Bapsgka annapata. TeMHas KomHata

UyBCTBUTEbHbIE MJACTHHKH BKJAJbIBAIOTCA B OCOObIE CBE-:
TOHENPOHHIAEMble MJIOCKHE ANMKH, HAa3BIBAEMBIE KacCCemamil.
CTaHyT Hd MaTOBOM CTEK/E€ DE3KHUMH; NPEAMETH e, pAcnoNo- [To mepe Hamo6GHOCTH Kaxjasd M3 3THX KacceT BBOAHTCA
\ KEeHHBIE Janblie uau Gauike 5 a, Gosee uau Meueé pacnas- B IpeJHa3HAYEHHHH 15 Hee 1Ma3 B 3ajHedl CTeHKe KaMephl, .
' ByTCH. : pacCuMTaHHBIH TaKUM 006pa3oM, YTOGHI MIACTHHKA 3aHs/a TOHHO
i Ecau y Bac OOLIKHOBeHHuft anmapatr 9X12 cu 1o npu TO MeCTO, KOTOPOe 3aHHMan0 MaToBoe CTek/o, Berapka rmias
1 CbeMKe QJ.m‘ypbl CTOAUIEr0 Henajexo Oor annapara 7‘18./1036!(‘4 CTHHOK B KaCCeThl Ha3hBaeTCA HX 3apAAKOH.

.

i,
Py
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Sapsioxa raccem GoTorpadudeckuMy faacTHRKAMH, BHHIMA-
HHE [ToC/Ae ChbEMKHU W NPOABJIEHHE HX JOJMKHBI IPOHCXOLUTD B MO~
MEILEHNH, KyJa COBEPIUEHHO He NPOHHKAeT NMOCTOPOHHUI CBET.
[ne 6b HH B3aHMMATbCHl YKA3aHHBIME OIEPALHAMU — B XKH-
JIOH KOMHATE, B BaHHOH, B uyJaHe — 06 35TOM HEOOGXOAMMO
M03a60OTHUTHCSA: Manefmuil ayy Oesoro cBeTa, I[ONABIIHA Ha
MAACTHHKY, UCHOPTHT BCE JEJO.

Bo BpeMs XOJOLOB HEOOGXOAUMO paBoTarh B TEMJIOM MOMe-
MIEHWM, TAK KaK HH3KAs TeMmMIepatypa 3aTpyIHsAeT M KpaihHe
3amenaser nposieienue u  uxcupoBaHue. OueHb TOJE3HO
MMEeTh HElOAaJeKy NPOTOUYHYIO BOAY (BOLOMPOBOX).

Bo Bpemst paGoThl TeMHasi KOMHATa MOXKET OCBEIIATbCS TOMNbKO
crnenyaJbHBIM KPAaCHBIM CBETOM, K KOTOpoMy dortorpapuue-
CKHe TJIACTHHKM [OYTH HeuyBCTBHUTE/NbHBL. Jlanexo He Kaxioe
KPAaCHOE CTEKJO TOAHTCA AN 3Tol menu. Tpebyercs CTEKJO,
IpONMyCKaloIee TOJbKO T€ JydH, KOTOPHIE He JEHCTBYIOT Ha
maacTHHKY. KpacHble sneKTpuuecKHe - T1aMIOuKH, yrnoTpebJase-
MBIE /9 WAMIOMHHAUWH, He NPHUroAHHL. Jlaxe mnpojammuecs
B (doTorpaQuuecKkHx MarasWHax CTEKJsHHbIe QoHapu s Ja-
6oparopuH, CTEKJa KOTOPHIX MPONMYCKAlOT TOJIbKO PYyOGHHOBO-
KPACHBIA IIBET, He BCErja XOPOWIM H 4aCTO HYXKAATCA B JA0-
MONHUTENLHOM B34BELIMBAHUM KPAaCHOH HJAM KeNATOH OyMmarod
(cBeToduabTpPOM).

HekoTopsie HEONbITHBIE HOTOPAGOTHAKH OAb3YIOTCA OOBIKHO-
BEHHBLIM (JOHAPEM, 3aKPBLITHIM JHCTOM IPOCTOH KPacHO# Gymary
WM KYCKOM KDacCHOfi MaTepHH, a MOTOM HeLOyMEBAIOT, OTYEro
BCE WX HEraTHBH TMOJAYYAIOTCH CEPHIMH, MOKPHITHIMU CIJIOIHOHK
rycTo#l meseHoi (HaseToM, BydNbio). Bo m3bexanne 10LOOHBIX
OmKUBOK ClefyeT NMPUMEHsTb JaG0opPaTOPHHEIH KpacHB GOHAPD,
NpeJBapUTE/NbHO TIPOBEPUB, NEHCTBHTENBHO JIH OH NMPOMYyCKaeT
TOJABKO HEAKTHHWYHBIA (HE [EeHCTBYIOIMH HAa NJACTUHKH)
KPAaCHBIH CBET M 3aepXKHBaeT BCe BpepHsie Jayud. Jlas mpooH
NOJNIOBUHY TJ/IACTAHKA 3aKPHIBAIOT YePHOH OyMarod MJax KyCKOM
KapTOHa, BBHICTABASIOT MHHYTHl ‘Ha TPH Ha CBET KPACHOro
tdounaps Ha paccrosgHuH S0 c¢x OT Hero, a 3aTeM MNPOABJASIOT
nmoxaapue ot ¢onaps. Ecau nocae nposiBaieHus o6e MOJOBHHKY
MJACTHHKH (3aKphITaf M OCBELIABINASCA KPACHBIM CBETOM)
OJIMHAKOBO MPO3payHbl, 3HaYHT (poHapb xopow. Ecam xe oxxa
[OJIOBUHKA TEeMHee JPyrof, To CBeT (QoHapa BpeleH mJIs
NJACTUHOK; €ro HYXXHO 00e30MacHTb CJI0eM KPACHOH Gymaru
{'T. M. ¥ CHOBA MPOW3BECTH MPOOY. '

McroudukoM cBeTa B GoHApe MOXKET CAYXKHTb CBeya, KepoCH-
HOBas M BAEKTPHYECKas JaMITbL.

Kpome KpacHOTro, B /1a60paTopun AOMKHO ObTb YCTPOEHO
Takxke Mearoe u OOBLIKHOBEHHOe 6e/ioe OCBelleHue,

[lepex TeM Kak MPUCTYNMTb K ‘8apsifike KacceT, HYXKHO
y6eauThCs, JAEHCTBUTENBHO JM HHKAKOH IIOCTOPOHHUY CBET HE .
NPOHMKAET B TeMHOE ToMemleHne. Jlia aToro Tywar CBET !
¥ BBHKHAAIOT 2—3 MHH., TOKA TJia3 He MPUBBIKHET K TEMHOTE.
EC/H HUre He 3aMEeTHO TPOHUKAIOUIEro CBeTa, MOXHO MPHCTY-
nuTs K pabore.

KopoOka C NacTHHKAaMM M KaCCeThl JOJIKHB OBITH 3apanee
NPHIOTOB/JEHE M HAXOAWTBCA MO PyKOH; paGory caenyer
BECTH MO BO3MOMKHOCTH JaJblie OT KPacHOro ¢oHaps.

BeiHMMaeM NJIACTHHKY M3 KOPOOKHM K Pa3BEPTHIBAEM HYEPHYIO
Gymary: Kopobka BMem@er 12 mn.iacTHHOK, OHH OOHIYHO 3a-
BEPHYTHl MO LIECTh IITYK, ;

NPUYEM KaxJble IBe HITY-
KM OOpanleHBl 4YyBCTBH-
TeNbHBIM CJI0eM OJHA K
apyroi. bepem 0CTOPOXKHO
3a pe6pa OJHY TACTHHKY
¥, Ha)XaB el TMPYXHHKH

B kaccere:

IMI6CHOH

KacceThl, BKJAIbIBAeM ee | cropora 06
PAUCHE K

B KaCCery. , i

Iorparusarbea 0 uyB- | (i ‘

CTBHTENBHOIO CJOS Majib- IMNI5CHOK,

LAMHU HeJb34, TaK KaK MHaue CTOPOHA

OTTHCKH HX OTNEYATAITCS

Ha OyAylIeM CHHMKE. Puc. 17. DMyIbCHOHHAS CTOPOHA TIACTHHKIL

[lracTUHKA JOJIKHA Je- AOMKHA 6biTh 06paliena K KpsIlUKe KacCerbl.

’KaTh B Kaccere 00s3a-

TeJbHO 3MYJ/IbCHOHHOH (4yBCTBHTENBHOI) CTOPOHOI K KPBILIKE
kacceThl. UyBCTBUTEIbHYIO CTOPOHY MOXKHO Y3HATH HA OLLYIb,—
OHA MaTOBas, B TO BpeMa Kak CTekao — rasuuesoe. Hano npu-
BHIKHYTh K 3TOMY pPacll03HABAHMIO, HO KOHEUHO TPOraTh IJia-
CTHHKY MOXHO TOJbKO 3a CaMblif Kpaellex.

[Tocae Toro kak I1aCTHHKA BJOXKEHA B Kaccery,  KPbIKA
KacceThl 3ajpuraercd. Eciu n/sacTHHKA BJAOXKEHA Ha MECTO
NpaBUJbHO, KPLIIKA MJeT CBOOOAHO, HE napanas MIaCTHHKH.

Tak ke MOCTYyMalOT C OCTAaJbHBIMM KacCeTaMH.

OcTaBmpecs NAaCTHHKH aKKypaTHO 3aBePTHIBAIOT B YEPHYIO
Gymary u KJagyT o6paTHO B KOPOOKY, CHOBA YUyBCTBHTE/LHEIM .
cnoeM ojHa K Apyro#. Ecam ocranoch HeueTHOE KOJHUYECTBO
MJIACTHHOK, TO NOCJAEAHION M3 HHX KJAaLyT YyBCTBHTE/JbHBIM
c/I0eM K CTeKJy TNpeiblayuie, Tak KaKk OT CONPHKOCHOBEHHS
C yNmakoBOYHO# OGyMaro# n/aacTHHKA MOXKET NOMOPTUTLCH.

Korma sapsxeHable KacceThl H KOPOOKa C OCTaBIIUMHCS
NIACTHHKAMH 3aKPhLITH, MOXKHO sameub Genbli cBerT. SapaaKa
OKOHHUEeHa, _ )
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pacTBOPE H JNa€T 3MyJ/IbCHIO, KOTOpPafl - 3aCTLIBaer,
CBETOUYBCTBUTENILHLIH OPOMO-KEMATHHOBLIE CJIOM.

XOTs KacCeThl M NPELOXPAHAT NAACTHHKH OT BHEILHEro
CBE€Ta, BCC KE M3 NPEeLOCTOPONKHOCTH B aibHEHHIEM, npu
NEPEHOCKE M  ChEMKE, 3apsKEHHbIE — KacCeTH M 'KOPOGKY

C nJaCTHHKAMH Cienyer NPEerOXPAHATH OT NPSIMOTO COJMHEYHOTO
CBeTa, 3aBepPTHBag B TEMHYIO MaTepuio.

Ypok 3.

06 axcnosuuum

lpepgapHTenbHole 3aMeyaHns o cLeMKe

Mel yxe suaewm, 9T0 415 YIaBAUBAREN CBETOBONO H3o6paxe-
Hus, J1aBaeMOro 00beKTHBOM (ororpaduueckoro annapara,

NS N S

raviv

-Puc. 18. Hesxcnonnposannas naa-
CTHHKA (BLIHMMATh M3 KOPOSKH TONbKO
11K TEeMHOKPAacHOM cBeTel) HMeeT pas-
HOMEDHYI0 MaTOBYI0 X eaT0-6enyio now

BEPXHOCTb,

Puc. 19. Bo BpeMms sxcnosuiun E:
H4 - 3MYAbCHIO NJACTHHKH fefi-
CIBYET M300paXKeHHE CHHMaeMoro
NPEIMEeTa, OCTABASA KA HEH CKpbi-

T0€ H306paKeHHE (ChEMKa).

CHAy¥XaT CBETOYYBCTBHTE/NbHHIE NJIACTHHKH; OHH NPEACTABATIOT
COBO MIAOCKHE TOHKHE CTEKJ/d, MOKPHITEIE C OJHOH CTOPOHLI
CBETOYYBCTBHTENLHEIM CJ0EM:

HyBCTBHTENBLHBIM K CBETY SBIAETCS B AaHHOM caydae Bele-
CTBO, HasblBaeMoe GPOMHCTHIM cepebpoM. Bpowmcroe cepedpo
o6pasyercs B pasysbTaTe ‘B3aUMOAEHCTBHA a30THOKUCIIrO
cepebpa ‘M OPOMHCTOrO Kalusi B HATPETOM KeMaTHHOBOM

06pasys

Korza B dororpapuueckom annapare wu3o6paxenwe nagaer

Ha MMACTHHKY, TO Gpomucroe cepeBpo, BXOASmEe B CpeTO-
YyBCTBHTE/BHbIH CI0H, MOJ BAUSHHEM CBeTa noABepraercs
H3MeHeHHIO, 0o0Jiee CHJABHOMY B TEX MecTax,
nona/o 6oJblle cBeTa (rae H306paxeHue CBETJ/Iee), u MeHbLIeMY

rZle Ha Hero

TaM, rle cBeTa OblJIO MeHblle (B TEMHBHIX uacTaXx wu30obpamxe-
Husa). Puc. 18, 19 m 20 mnokasbiBalOT, YTO TNPOUCXOAHUT
C MJACTHHKOH NMPH CbeMKe M mocJe Hee, a pUC. 21 —mo3uTHB-
HBIi TIpoOLEeCC, B pe3y/abTarTe KOTOPOTO INOJY4aeTcs OKOHYa-
TEeNbHO I'OTOBHIY CHHMOK Ha Oymare. '

Puc.21. B pesyabrate 1o3MTHBHOTO

Puc. 20. CootsetcTByiomies IXumu-
yecko# 06paBOTKOM SKCMOHMPOBAH- (. NPONECCA HA CBETOYYBCTBMTEALHON

HOH MIacTUHKH CKpLITOe H300paxe-
HHE MOXHO CfeJaTh BUAHUMBIM (He-
ratuBHbIY mpouecc). [Ipu atom mo-

Gymare ofpasyercs Haobpaxcenue,
nepenanllee npasuabHble COOTHOLI -
HHUf TOHOB CdoTOrpa¥poBaHHOIO

ayuaercs M3o6paxenne ¢ 00OpaTHBIM npeamMera — No3HTHB:

COOTHOILUEHHEM TOHOB (YEpHOE Bbl-
xoauT Genpim U 6enoe — YepHbIM)—
HETaTHB.

Bce ¢ororpadrpoBaHie COCTOUT U3 TPeX IMOCAEL0BATEAbHBIX
oliepauui:

1-a omepalus — CheMKa — MOJYyUeHHe H300paXKeHHus MOCPes-
CTBOM JeHCTBHMS CBETA HA UYYBCTBHUTEJAbHBIH CJAOH N/IACTHHKH,
D10 H300OpaXkeHHe HEeBHAMMO MJf I/1a3a;

2-9 onepauusi—IposiBAeHNe, TOCPEACTBOM KOTOPOro usobpa-
JKeHue JeNaeTcs BHAUMBIM; BTOPYIO uUacCTb ONEpalHy NpPOsABJe-
HHSL COCTABJAfAET 3aKpemienue ((PUKCHPOBAHHE) H30OpaKeHUs,
nposipienue ¥ (pUKCHPOBaHHE BMECTE COCTAB/AIOT HEraTHBHBIH
1pouecc;

3-5i onepauus — MO3UTHBHELH NPOLECC, HIN NeyataHue (moay-
yeHue C HeraTWBa ormeuaTka nHa ¢ororpaduueckoit Gywmare).

Kaxaomy HaunHamomemy ¢oTopaGOTHUKY CJAEAyeT YCBOHTb
OCHOBHOE MPaBHJIO: 04 NOAYHEHUS XOpOoulez0 pe3yrsmama
pabomp. npesxcoe 8cez0 HYHCHO MPpasuibHO NPoU3BECMU CLEMK)).

[TpaBia, MOXHO ¥ C HE'.COBCEM YAOBAETBOPHTENBHOTO HETraTHBA!
MONYYHTh NPHINYHLIA OTEYATOK, HO, BO-TIEPBLIX, Ma/NEKO He BCs-
KHH NJ0OXOH HEraTHB MOMXKHO MCIPABUTb—MHOTHE H3 HUX OKOH-
UaTeNbHO HEIIPHTOIHE; a BO-BTODHX, 1aXe ecau HeraTHs 1OI-
faercsi yaydileHHIo, OHO TpPe6yeT H3BECTHbIX SHAHHE W




[PAKTHKH, KOTOPEIX. y Hauunamomero Her. Bmecto Toro utobu
HCIIDABJATh HEraTuBs, yacro Jyquie Caesathb CbEMKY  3aHOBO.

Iostomy kas it SAHUMAOIKACA (oTorpadueit HOMMKEH -

NMPEHKIE BCErO CTPEMHTBCH K/ COGMIOLCHHMIO BCEX yCJAOBH
ChEMKH, KOTODHIE HYXHHI AJIA TOJIy4eHHUsI XOPOILIEro HeraTusa.

JlaBaemoe 06mexTHROM U300paxeHne J0/KHO:

1) Guith pesxum, uro AOCTHraeTCsl yCTaHOBKOH Ha (hokyc
MIPM TIOMOILK MATOBOTO CTeKJa WJH IO IiKaje paccTosHu#;

2) IeHCTBOBATL Ha IJIACTHHKY B TEYEHHE OMNpeNeNeHHOTrO,
HY2KHOTO JJIs1 JaHOTO C/yyasi, KOJHYECTBa BPEMEHH.

I[TepBoe. u3 stux yCI0Bui (pe3kocTh) gocCTHTAETCS JIETKO;
cobaofenne ke BTOPOro ycaoBus (IpaBHAbHAA IPOIOJIKH-
TEIDHOCTbL SKCNIOSHLMM) ABAAETCH OMHOM H3 CAMAIX TPYAHBIX
aliad I KaXAOro (oTopaGoTHHKA, a B 0COBEHHOCTH s

HaunHatowero. [ToatoMmy Mbr 3afimemcs BOMPOCOM 3KCIMO3HIHH
110 BO3MOXHOCTH MOAPOGHO.

I'Ipo,u,oanTeanocrb 9HCNO3HLUHH
(BbigepKa)

H3o0paxenue noaxuo AeHCTBOBATL HA MIACTHHKY CTOABKO
BPEMEHH, CKOJbKO Tpebyercs mis TOro, 4TOOH HamboJee
TEMHLIE €ro 4acTH OKa3a/1 Ha SMYJIbCHIO HOCTATOUHOE BJIMSIHUE
M ObIIH PAa3AMYMMEL HOC/E NposiB/ieHys: Ha HeraTuse. OTcTyne-
HU5 OT HOPMANbHOR TIPOXO/MKHTENbHOCTH 3KCIO3UIUH BPEAAT
pesyJbTatam, a MHOrZa W coBcem ry0aT ChEMKY.

Ha npoxomxurensnocrs SKCIOBHIHH BJMACT PSA PA3JIHYHBIX
GbaxTopos, or KOTODHIX OHa HAXOMMTCH B TECHOH U onpenenen-
HO¥ 3aBHCHMOCTH:

1. leozpagpuueckasn lnpoma mecmrocmiy: Ha 10Te CHAa CBeTa
CHJIbHEE, YeM Ha cesepe, u IIOSTOMY NPH OLMHAKOBEIX MPOYHX
YCIOBUAX 1JI7 TOJYYeHHs] XOPOIUErD HeraTupa B I0XKHBIX MeCT-
HOCTAX: HyXHa Go/iee KOPOTKAs SKCIIO3HIHSA, HEHENU B CeBep-
HbIX.

2. Bpemena z00a u 6peMsi OHS UMEIOT CylIeCTBEHHOE 3Haye-
HHE: OCEHBIO M 3MMOH CBer ciaGee, weMm JIETOM, a B NOJIA€Hb—

CHJILHEE, YeM DpaHO yTPOM uaH Gamxe K Bedepy. Caenyer:

OTMeTP!Tb,, UTO B ﬂeﬁCTBHTeJIbHOCTH pasHuIa B CHJIE CcBeTa
B pas/MMYHbLIE BpPEMEHA Troja M B D43HO€ BpeMA AHf ropasgo
SHAYUTE/NbHEE, YeM HaM Kamercs. DTo 00 bsICHAETCS TEM, 4TO
Hall rJa3 OBICTPO NPHCIOCABAMBACTCS K PasIMIHOMY ocBelLe-

HHIO H IIOTOMY .MaJo IIDUTOAEH. A1 OIEHKH HallDSI2KeHHOCTH
CBETa.

3. Xapaxmep crumaemozo npeoMema  rayike BJIUSIET HA
SKCMOSHIHNIO: OTKPBITHI Mefi3ax AaeT Go/pme CBeTa, uem, Ha-
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anMé;p, Y3KHH TEMHBIH TIEpeyiok /M BHYTPEHHOCTD KOMHATHI,
1 O3TOMY B MEPBOM CJydae HyXHa 00Jee KOPOTKAsH BH IePKKA,
YeM BO BTODOM H TpETbEM. 5

4. [loz00a okasbiBaeT BeCbMa CYMECTBEHHOE . BIHAHHE Ha

« MPOLO/IKUTENBHOCTD 9KCIO3UIIHH: HampuMmep, maxe' B OKTﬂ6p€

B COJHEUHBIH JileHb MHOT/JId MOXET Tpe6oBaThCs GoJiee KOPOTKas
SKCIIO3MIUsI, ueM TNpu MacMypHORH TNOrofe B HIOHE, HECMOTPSI

Puc. 22. Or.uero 3aBHCHT NPOAOMKUTENLHUCTD SKCHOSHLHY! a) or

reorpapuyeckoil IMPOTEI MECTHOCTH, 6) OT BPEMeHH ToAa M uaca

IHf, B) OT XapakTepa CHUMAaeMoro o6bekTa, T) OT MHOTOMM (ocne;’

WeHHA), X) 0T UYBCTBUTENBHOCTH NIACTHHKH, €) OT NPHMEHSEMO
Inydagparmel.

Ha TO, UTO JIETOM BOOOIIE OCBeUleHHE BO MHOTO pas3 ‘CHJBHee,
yeM OCEeHbIO.

5. Yyscmeumensrocms nAacmunKL TAKXKe CJeLyeT TPHHATH
BO BHUMaHHE; Ye€M 4yBCTBUTEJbHEE C/IOH, T€M, KOHEYHO, MEHBINE
BpEMeHH TpebyeTca i MOMYUYEHHS H306DparKeHHs.

6. Haxomen, aas NPOXOKHUTENBHOCTH SKCIO3HIUE HMEET
3HAYEHHe HauboJsee JErKO ' NOANAIOWIASC YUeTy BeuHduHa
omseepcmus  Ouagpaems. (0 UeM NOAPOGHO 6HIJIO CKA3AHO
B IPEAbIAYIIEM ypPOKE W 4YTO HAMIAAHO BHAHO Ha puc. 16).
Hem MeHbILIE B3fiTOE OTBEPCTHE AuadparMbl, TeM MEHee APKHM
NOy4aeTcs u3o6paxenne Ha IVIACTHHKE; 5TO CleAyer xomnﬁt:’-
CHPOBATh GOJiee NPOJOKHTENBHEIM JeHCTBHEM H306paMmeHns,
T, €. 0oJiee mpojoIKHTENLHOMN BKCHO3uIHel (puC. 22).
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SIS ST T

Bee nepeuncaeHusie (akTops AEHCTBYIOT OAHOBpEMEHHO

¥ B caMblX Pa3HOOOPA3HBIX KOMOHHAUMAX, U AAsS HAYMHAIOWEro

G110 GBI UPE3BHIYAHHO 3aTPYAHHTENbHO, €CIH HEe HEBO3MOMHO,
B Ka)XK[0M OTAENbHOM CJydae ONPeAeNuTb KOHEUHHIH Pe3yJibTaT
BCEX 3THX TO 6JaronpusTCTBYIOIUX ChEMKe, TO AaMe JISIOMHX
ee 06CcTOaTE N LCTB. HO B 8TOM BOmpOCE HA MOMOIIb €My PHXO-
JAT, Ta6aMIa SKCMO3ULHM, ONIpenensiomas HeO6XoAuMyio AJs
KaXXAOro CayYasi MPOAOJKHTENbHOCTb SKCIO3UIUH HeCPaBHEHHO

TOYHee, ueM 3TO MOr OH CAenaTh MaJOONBITHRIN GoTorpad

camocrosaTenbHo. IIpaBra, Ha 0coOyl0 TOYHOCTh TabauLA 3TaA
NpeTeHA0BaTh He MOXKeT, HO OHA JAAeT HAYMHAIUIEMY BO3MOX-
HOCTb 60/ee H/IH MeHee NPHONU3UTESBHO OPHEHTHPOBATHCS
B Cpokax dKcnosuuuu. Yem cxopee GoTopaGOTHHK HayuHTCH
06x0nuTECS 6e3 TaOauLEl, TeM Jydlle; HO B IIEPBOM NEpPHOJE
paboTHl OHa Heo6xoxMMa, TaK Kak HAUMHAIOLIUK, He Hmes
JIOCTaTOYHOTO ONbITA, HYKIaeTCs B ONpeAeJeHHBIX PYKOBOAA-
KX YKa3aHUAX.

Hamu npusozurcs Ta6auua ynpomeHHOH (OpMbl; MO3TOMY
OHa OCOGEHHO MPUIOJAHA AJs MaJOONBITHOTO (POTOPabOTHHKA;
Oospuioe KoJAMUECTBO 1udp u rpad B Tabauue He AOMKHO
nyraTb HAYHHAIOUIErO, TaKk KaK MO/JAb30BaHHE €10 UPe3BBHIYAHHO
NpOoCTO.

B ra6auie npuHATH B pacueT Bce (AaKTOPH, OT KOTOPHIX
3aBUCHT NPOAO/IKHTENbHOCTh 3IKCMO3uLMH. IIpocTOoTH pany,
Tab/auua pacCuMTaHa AJd LIHPOTH CpejHeeBpONeiCKOH YacTH
CoBerckoro Coio3a; A/ CeBEpHbIX H IOMHBIX MECTHOCTeH He-
00X0AUMO JAesaTh M3BECTHHIE IIONPABKH, KOTOpPHE OMNperens-
I0TCS ONMBITOM; Tak, Aas ceBepHoit uwactu CCCP akcmosuiuuio
ClelyeT yBeaMUHBaTh NIPOTUB YKa3aHHOH Tabauuel B 2—3.pasa,
I/l Kpafi#ero jora. Bo CTOMNbKO Ke pa3 yMeHbIaTh.

[Tomemaemas Hamu Tabauna 3KCHO3MUUI HMeeT 6 pasje/ioB;
NATh M3 HUX [NAIOT BCHOMOTATEJNbHbLIE HaHHHE, a MOCJASHHHI—
HCKOMBIH De3yJ/bTar. '

Pasnen 1 —Bpemena roma u Bpems aHST (pacmo/OXeHb! 1O
cTereHH Ccuabl cBera). Pasmea Il — mauGosee yacto BeTpeua-
IOLIHECs CIOKeThl CbeMku. Pasmen Il — noroxa (ocBemeHnue).
Pasgen IV — uyBcTBHTEILHOCTD NIACTHHOK (HOpMasbHad, Gbi-
CTpas M BHICHIAS] PUMEHUTENbHO K COBPEMEHHBIM IIACTHHKAM
COBETCKOIO NMPOU3BOACTBA). Pasnmesn V-—BeinunHa Zuadparmsl.
Pazgen VI—nckomasi npoaomKHTENBHOCTH SKCHO3HIHH.

B ka0l u3 rpad nepBeIX MATH PA3AeNOB CHJA CBETA Bbl-
pax¢€Ha. ONpeJe/eHHLIM HHCAOM; NPH 3TOM uYeM caabee HHTEH:
CHBHOCTD, €BeTa, TeM 60Jblile BHPAXAOIIAS ee nudpa.

Cnocol . npuMenenus mabAuysl MAK0s: 8 kamcoom pasdese
HAX00AM NO0X00AUYI0 0L O0AHHO20 CAYHQS CBeMKu yuppy,
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sameM ece namp Halidenuslx uudp craadvisdrom, 1 8 Nocaeo-

Hen pasdese ,OKcnosuuus® nod nOAYHERHOWL CyMMOL Haxooam

mpebyemyro npo00AHCUMENbHOCT SKCIOSUYUL.

[TpuMep: Mbl 2KeJaeM CHATb IIMPOKYIO CBETJyiO yJaAuLy
B aBrycre, B 11 uac. yrpa: He60— cjerka oGnauHoe, rnaa-
CTHHKA — YyBCTBHTeAbHOCTH 216° mo Xeprepy ¥ JHpuduabiy;
IAs NOJyYEeHHs PE3KOCTH BCEro CHHMKa Mbl HaMepeHH MnocTa-
BuTh mHagparmy @/12,5. OTHINEM COOTBETCTBYIOIIHE HHQPHI
B KAXJAOM M3 NATH pasfeJoB HaumeHd TaGaHIHL: »

~ Ypcaa

“cuJipl CHETA
Paspea 1. Asrycr, 11 yacoB yTpa . . . + v 0 0w 4 1
1. 11InpoKas CBETIAN YIBLA « o« o o o o o o s 5
» L Caerka 061auHOe HE6O . o . & « &« oo o o o 3
» IV, HaactuEka Bhicuied gyBCTBHTENBHOCTH (216°) 1
oo Vi Iuadparma D/12,5 .00 o e LS L el g
Cyaua’. g de 00 19

B nocsenHeM pasiene Tabauibl Mbl IPOTHB dYHCaa 19 HAaxo-
JUM 1/, CeKYHIBI: TaKoBa AO/MMHA OHITH 3KCNO3MLMs NMPH JaH-
HOH CBEMKE.

Jlaxe ecad B H He cobupaereCh HEMEIJIEHHO JAeJaTb
ChEMKY, MOMXHO MOPEKOMEHIOBATb H3y4aTb Tabjully 3KCHO-
aunui. PaccmorpeB moapo6HO pasien l’HaunHamOmUi YBHIHUT,
KaKHe Mecallbl HauMeHee OnaronpusTHH A48 CbeMkH. B Hexo-
TOPHIE MeCSIBl B YaChl, MPOTHB KOTOPHIX OTCYTCTBYIOT AAHHBHIE

B pasiese I, BOBCe He/b3s Je/aTh CHEMOK OOLIUHBIM OO6BEK- -

tuBoM. M3 pasmena Il nHaumHalomu#, X CBOEMY YAMBJAEHHIO,
YBUIHUT, UTO COJHUE npu OGe3o6sauHoM Hebe jaeT MeHblilee
KOJIMYEeCTBO CBeTa, YEeM COJHIE CO CBeTJBIMH  00JaKaMH.
O06bsCHAETCS 3TO TeM, uTo Oeasle 00/aKa 49acTb COJHEYHBIX
Ayueir orpaxaiorT Ha 3emai0. Pasgen V. NOATBEPAMT CHOBa
NpaBuJO, 4TO 4eM GoJblie QTBepCTHe Auadparmel, TeM 6oapie
CBeTa NPOHHKHET Ha IJIACTHHKY H TEM MEHbIUAs HYXHa 9KCIO-
3HLHSA: B 9TOM pasjiese GOAbLIMM OTBEPCTHAM AHadparm COOT-
BETCTBYIOT HauMeHbuine mudps (puc. 23). :

Hast 6onee yno6HOH paGOTH NPHBEAEHHYIO TAabJMIy 3KCIO-

370107078 1 {0 (%) (o) COKPaTHTb COOTBETCTBEHHO HNAHHBIM CBOEro

annapara. Tak, MOXHO 3auepKHyTb BCe pasMepsl jpuadpard,
KOTOPHIX annap«T He MMeeT; BBIYEPKHYTb B IOCJAELHEM pas-
Aene Te CKOpOCTH (Hampumep /oo, CeK., !/, cex.), KOTOpHX
3aTBOP €ro HE nomyckaer. : 3

Ecnu NPH MOJB30Banuyu TaGauuedl NONYYHTCs CyMMa, KOTO-
poli HeT B NOC/JEIHEM Dpasjese, TO HYXHO B3ATb CJIELyIOLIEe
10 NOPsAKY OO/bLICe YHCio. Tak, ec/id Mbl OAYYAM CyMMy 18,
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* 2. MomenTanbhan ¢

eMHa
BLIAGPHHON M CbemKa c

Has onpenenenus

poeaxaiomux mepex anmapa-
;K:BHOTHHX, 6es kavaouuxcs
K€, HAaHpUMeD, H 2
rxoe.l»nuxl:im(;I KOTOpO# MBI Tongxo 5';- s
CHEMKH GEICTPo p1pg UMPOKast cBeTsas yanma) B Moment
XOTHM momygyTy, POESKACT aBTOMOGHMB, KOTOPHIA MEL TaKIKE
MeRTa, 10, Semn 6133 CHHMKE B KauecTBe OXUBIIOWErO BJie-
KaK 3T0 Bhuucsey MBI [NIDHUMEHHJIH SKCMO3HLHIO B /s CEK.
O MO,TAGIHUE, MBI MOJYYHAH Gbi CHHMOL.
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. B 1/ cek., Tak kax npu HEH Ha nnacmﬂxe’nony-

C HEyJauHLIM, CMA3aHHBIM HepeaHnM maaHoM. Jleno s TOM, UYTO

3a Ty !/,5 CeK., B Teuenue KOTOPO# GBI 6Bl OTKPHIT 3aTBOp,
aBTOMOOU/b Tpoexana 6n Ha H3BECTHOE DacCTOosHHE Bnepen,
U ero u300paxeHHe Take npoexano Obl Ha COOTBETCTBEHHO
YMEHBIIEHHOE paccTosuue 1m0 maactumke., Takmm o6pasom
KaXJas HacTb aBTOMOGHMIS HeliCTBOBaJa 6 ye TOJBKO Ha Ty
HaCTb NJACTHHKH, KoTopast eif COOTBETCTBYeT MO pasMepaw,
a Ha 60Jb1IYIO 1O HallpaBACHUIO NBHIKEHHS aBTOMOOGHJIS, © BMe-
CTO DE3KO OouepyeH-
, ! . HO¥ MALIMHE MBI 1O-
/lregmer cemmn 1€ JIYUHJIH OBl HA CHUMKe
ABumercs: CMa3aHHYIO moJocy.
DTaCMa3aHHOCTD ABH-
KYUWUXCA NPEIMETOB
TeM Goablie 3amMeTHa,
YeM OHH OBICTPEE ABH-
KYTCs, 9eM OHH 6.1~
XK€ K anmapary wu
YEM " IPOLOJIKHTENb-
,/ Hee aKkcnosuuus. B to
b XKe BDEMs OKpyxKa-
IOIIUHA HEIOABHXHBIH
nensax BRIMLET HOp-
MalbHO PE3KUM.

Momenransmnas comna’ |

Puc. 24. B Teuenye Y2 cek. mpymm# uenosek
JICPEABHHETCH M3 NOZOMERHS I B nosowenme
IL. Mostomy Henbas HANpHMED B3ATh 9KCMO3UIMIO

Pel HaMHU uMeTCH
ABHXYLIHECH  THpej-
METH, TO I/ CheMK}
MBI JOJIKHBL U1, CHU-
Masi N0 BHIIIENPHUBEAEHHOMH TabJuuie, BBKATb MOMEHT, Korua
UX He OyIeT, uau xe NIDHMEHHUTH HACTOJMIbKO KOPOTKYIO 3KCHO-

YHTCH CMA3aHHOE H30 PAXKEHHE; SKCIO3UNIHA A0n-
XHa OBITh 3HAYUTENbHO Kopoue.

3

paccrosinpe. Uem OLICTPEe IBHKETCS NIpeIMEeT U YeM OH 6auxe
K ammapary, TeM Kopoue AO/KHA OBITh 3KCMOSHUHA. Hue
MBbl TIPUBOIUM Tadauny, TOKa3LIBAIOMYIO NPe e HaubogabuIe
HPOAOMKUTENAbHOCTH SKCIOBHUMH 1IpH  ChHEMKe ABHK Y U XCA
NPeIMETOB, mpyu KOTOPO# OHM moayuaoTcs Ha CHHMKE JocTa-
TOYHO DPE3KHMU: o

- \
Yanunsie ‘cuenir ya GonulicM paccrosHmy . . . Yio —1ss  cex.
. » BS;A3M . . . . | e e o g e LA
Tpynosrie npoueccel, MexaenHo NpOTEKAIMKE o , 1/, — ey i

6hICTpO e Ugp =2

N, 2 )
lpocakaoue no yune rpavpan n apro . . . | Yoo tpsis
CrioptusHiie cHuMkn na Gomion pacctommui | | i fio0™= g0

» . » Ha GIH3KOM DACCTOSHHYM -, . Yoo — Yoo

Mostomy, ecan me-

Hau6oapmasg CKOpOCTL 3aTBOpa, T, e, 6osee KoporTkas BEI-
A€PXKKA, Tpebyercs g TOM caydae, korpa IpeIMeT ' nBuercy.
MUMO annapara NEPICHAUKYAADHO Kk ey 00BeKTHBA; ecny
NPENMET nBmxkercs TIPAMO - Ha ammapar, 1o MOXHO oééﬁméb
MEeHbIIel CKOPOCTBIO 3aTBOpa, muaye TOBOps, Gousee 0104~
KHATENTbHOH OKCIOSHIHEH; mpy JABHXEHUY npemwerg 1no
yraom B 45° g annapary Hysua CPeAHas CKopocTh, &

Hs toabko uro YKasaunmx ‘
JAAHHBIX o nporomxureny
SKCIO3HUKH, CO06Pa30BanyLx C ABHXKEHHEM npe SN

lsnunﬁ, HO 3aTO B3T3 TOC/IeHAT nomosxer HaM BHIOpaTh gpua-
bparmy, coome‘rcrayromyfo HalIeHHO Hamy

' XXAHHBIH CHUMOK, a HHOTZa naxye nouyry HHCTYIO H.’I&CTHHKY.

Cbemkamu 1 '
. av° C BKCNmo3unues s /500 M Yioos CeK. HaYuHAOmM e BO-
OIlle EE NOJLKHEI SAHHUMAaThCst, g B Tab.aumne CKOpOCTel 374

HTOre Bcerg CKa3aHHOTrO ]
PaThCs 3amoMunty TpH -npasma:ﬂaq”ﬂammnﬁ i
1. Bo scex CAVHARX, Ko2da amo 803M0%cHO credyem Gesrams
CBEMKY C 8vl0epockois, HOJMB3YSICh n157 onp’eaenemm HYXKHOM-
OKCIOSULLEH, NIDHBe neOf Ha CTP. 33 Tabauneh  skenosmuu.,
2. Momenmansupe CHUMKL  MOXcHO denams mosko na om-
Kpounos  8o30yxe, npu xopouwesy ocseuernn (ra1aBHBIM o6pa-
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30M Ha COJHIE) & ¢ docmamosno 00abuio# Ouadpazmoi. Ha-

YPHAIOLIME, HMEIoIHe HeCBeTOCHIbHHEH 06bexkTuB (9/9 1 &/11),
MOTYT MOMEHTaJbHO CHUMATh JHIIL Mexay 11—2 uac. nus
¥ TOJBbKO TPH XOPOLIEM COJHEYHOM OCBEIIEHHH. i

3. Ecau 0458 cvemru Obicmpo  O08UNHCYULE20CSL NPEOMEMA CcKO-
pocmp 3ameopa HedOCMAmoUHA, HeAb3sL CHUMAMb 3mom npeo-
Mmem 804u3l, @ HYHCHO Omoimu Om Hez0 nodanviie u moAbKO
moz20a Npou3secmiL ceeMKy.

3. CubemKa Cco lWITAaTHBA M CHEMHA C PyH

Koraa Mul BuISSCHHJH, GyleM JM¥ HenaTb MOMEHTAa/JbHBIA CHH-
MOK MJIH CHHMOK C BHIJIEPXKKOH, TO 3THM CAMBIM Mbl YK€ pe-
LIMAH BONPOC, CAeAyeT J¥ CHUMAThH CO IITATHBA HJAM ADYrok
NPOYHON TOACTABKM MM ke MOKHO (ororpaduposars, Jepxa
ammapat B pykax. EcaH Mbl JBHraeM amnnapar - Jaxe cjerka,
TO H306paxkeHHE Ha MATOBOM CTekae (MM HAa TJIACTHHKE)
6ricTpo mnepexaBuraercs. Hampumep, ecau yCTaHOBHTb Kamepy
TaK, 4TOOB B CEpeiHie MaTOBOTO CTeKJa OKasanes KaKo#-
au60 mnpeaMer (OkHO, cT0/6), H 3aTeM UyTb-uyTb IOABH-
HyTh ammapat B OJHY CTOPOHY, TO Mbl 3aMETHM, 4TO TpeAMer

6LICTPO MEPEABUHETCS [0 MAaTOBOMY CTeKJy B MPOTHBONOJOXK- .

Hy10, CTOpOHY. Ecau Mbl mogHuMeM OGBEKTHBHYIO YacTh amma-
pata KBepxy, MpeIMeT Ha MAaTOBOM CTeKJe ONyCTHTCS BHH3
(npoBepbTe 3TO MO MaTEBOMY CTEKJY Ballero ammapara, OT-
MeTHB JJs yHo6cTBa HaOJ0JEHHS KapaHIallOM LEHTP Maro-
BOLO CTEKJA). : j

Uem 6Ll HH BHIBHIBANAOCH JBH)KEHHE H300paKEHHs MO MJa-
CTHHKE BO BpPeMs CbEMKH— JBH)KEHHEM Jii CaMoro npejiMera
WM Xe KoJeGaHueM annapatd,—H B TOM H B JDYrOM Cay4dasx
Hen36€XHO MOJYYMTCS CMasaHHbI CHUMOK. Jlisi 3TOro BOBCE
He TpebyeTcs CKOJMbKO-HHOY/JAb 3HAYHTENbHOrO MNepeMelleHus
anmnaparta: yTo6H CHHMOK BBILIEJ CMa3aHHBIM, JOCTAaTOYHO He-
3aMETHOTO KOJe6aHua PykH, depixaueii anmapar (3170 0GHYHO
CIYYaeTcs C HAYMHAIONIMMH B MOMEHT CIyCka 3aTBODA).

M3 cxasanHoro camo co60if BHITEKaeT, HYTO IPH CheMKax
C BBIIEDKKOA HYXHO 0643aTeNbHO I[OCTABHTb aNnapaTr Ha
KaKyIo-1H60 yCTOHUMBYIO MOACTABKY (CTOJ, SIMK, CHenHalb-
HbI# TPEHOXHHUK-IUTATHB ¥ T. IL). G

TOJIbKO MOMEHTaNbHLIE CHHMKH CO "CKOPOCTbIO !/5y CeK.

- H GBICTPEE MOXKHO jenaTh C PyK, TaK KaK B 3THX CAydasx .

MOKHO HE OmnacaTtbCs CABHra CHHUMKa OT COTPSACEHHUA PYKH;

_OJTHAKO HAYWHAIONIME B MOMEHT CcaMO# CbHEMKH, HaXKHUMas CIIyCK

3aTBOPA, BTOPONAX OOGBIUHO COTPSACAIOT KaMepy; MO3TOMY H IIPH
CPaBHHTEABHO OBICTDBIX MOMEHTaJbHBIX ChEMKaX HY:KHO o6pa-

38
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ﬁ:;b BHUMAHHE HAa BOSMOXHYIO HENOABHMHOCTE KaMephi, NPH-
an ee K rIpyad M TBepLO JHepxa B pykax. [IpuBruka

;:epﬂo AEDXKATb KaMEpPY JErkKko HOCTHraercs NIPAKTHKOH; Hauu-
IOHIEMY K€ Ha MEepBHX . NOpax MOXHO ITOPEKOMEHIOBATh
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Pue. 25.

ABKE H MOMEHTA/JbHHE CHAMKH 1€1aTh CO IITATHBA HAK Apy-
Tof moacTaBkH. IIpH MOMEHTA/JBHEIX CheMKax ¢ Meaaeﬂau&yn
‘CKOpPOCTAMH (MensieHHee 1/,0 cex., T, e. Vi Ys Ys cex.) Ha-
HeXHas, ‘HeKoAeOMOWAsACad NOACTABKA oG;i%’aTe;’bH;. Cnéa er
UMETDH POBOJIOYHBIH (HAH PE3HHOBHIH) CIyCK AJS 3aTBOPA, n);’)e-

AOXpaHAMMUE anmapaT OT COT
sc
3aTBOpa. P PACEHHST BO BpeMss paboThH

Ypok 4

Hax npoussopuTca cnemra
Buibop nuatparme

Buumartenbn bIETHYTaTE M P PACCMOTPEeHHHU npumepa omnpe-
JBLEJ:gI{IIIJéiM Hg)xuo AN CBEMKH SKCIO3MIHH, HPHBEIEHHOTO
e PEABIIYIIEM YDOKE, HECOMHEHHO, 3ajaBaln cebe

POC: Tlouemy nasi ChbeMKH B3siTa Auadparma UMeHHO /12,5

d HE KaKad-1n6o npyras? MOXKHO JiM G6BIO B3gTh ADYLYIO

A:}z;daparmyi’ Bear ecam 6n mpu Bcex NpoyYnx Bsmuxpia{m

gkczgxs:; IP';EPIMEHHTB Anadparmy /6,3, 10 corsnacno Tabauie
HHS - I0/DKHA  GbIa Ol MPOXO/KATHCH yikeSHe !/

a TOJbKO /100' CeK., B 4 pasa MeHbIIE; a npu guadparve d)/ésé

! g
.
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norpe6osanaeh Ohl yxe SKCMOSHUHMS B noacekyHAasl. Yem
AMEHHO HYXHO PYKOBOJACTBOBATLCA NPH BhHGOpE TOA HAH HHOH
auadparMbl w3 4HC/aAa HMEIONIMXCs B anmapare?

Bribupas auadparmy, Clefnyer npexje BCEro MOMHHTb, YTO
OT pasMepa ee OTBEPCTHs 3aBHCHT MPOLO/IKHTENbHOCTbH 3KCIO-
3HIHH. G ‘

[Ipu Gosabmom orBepcTHH puadparMelr u300paxKeHue Ha
NJACTHHKE 10JyYaercss 6oJee CBETJBIM, H JJs 3aneyaTJeHHd
€ro Ha CBETOYYBCTBHTEJBHOM cJoe mnoTpebyercs MeHbLIas
: axcno3unug. Ecau xxe BrO6pana puadparMa ¢ MajeHbKHM OT-

BepCTHEM, TO H300paxKeHHe HA NMJACTHHKE BBIXOIHT TEMHHIM,
1 M AJs NOJyYeHHs HOPMalbHOTO HeraTHBa Tpebyercs 6oaee
! LJIMTE/NbHAS SKCIO3UIUS. '
L Onnaxo BHIGOP TOM WM HHOM AuadparMbl 3aBUCHT HE TONBKO
: OT ycmoTpenua ¢ororpada; emy NPHUXOZUTCA CUHTATHCA
C OJHHM BaXHBIM 06CTOATENLCTBOM. MH yKe 3HAaeM, U4TO Ta-
KO€ YCMAHO8Ka Ha nocmosHrbill gokxye. Tlpn 3TOH yCTaHOBKE
BCE INPEAMETHl, HaXOAALIMECs Jajee ONpeAeNleHHOro IJsd Ka-
XKJOTO OOBeKTHBA PACCTOSHHS, BHIXOJAT OJHMHAKOBO PE3KHMH,
O6yab 5TO AOM Ha paccTossHuM 50 # HIU TOpH HA PACCTOSHHUH
HECKOJIbKHX KHJAOMETPOB. Ec/n ke npeamer chbeMKH HaXOAHTCS
6avKe ONMpeNeTeHHOTO HAaMMEHbLIETO PACCTOSHHUS, TO AJS IO-
JYUeHHs €ro peskHM Heo0XOAMMO Mex amnmaparta ' pacTsaHyTb
HECKOJbKO 60JIblle, YeM IPH YCTAHOBKE HA MOCTOSHHBIE (OKYC;
3aTO B 3TOM cayuyae 6OoJsee OTHAJeHHble NMPeAMETH IOJAYyHaTCs
HEPE3KHMH; TO e CaMoe MNpou3oHgeT M C 6ojee OJH3KUMH
npeameramu. Tak Kak 4acTo Ha OAHY IJACTHHKY NPUXOIMUTCS
CHHMaTb NPEAMeTH H COBCeM GJu3KHe, W HECKOJbKO OTHAJIEH-
HbIE€, W COBCEM JIaJeKHe, TO IJd NOJYyUeHHS BCEX HX DPE3KHMHU
He006X0JUMO TIIOCTaBHUTb MaJeHbKOe OTBepcTHe Audparme,
- KOTOpOe jacT 6oJbliyio 2.4y0uny pesdxocmu (pe3KoCTb pas-
JMYHO yHaJeHHelX npeameroB). Ilpu 6o0apmOM Ke OTBEPCTHH
pesKUM BHIAJET TOJBKO TOT MPEIMET, Ha KOTOPHIl ammapar
YCTaHOB/IEH, OCTaJbHbIE IPeAMETH NOJYYaTCs PACILILIBYUATHIMH.
Takum 06pasoM Mbl yCTaHOBHMJH, UTO MajieHbKHE OTBEDPCTHS
puadparmMel AaloT 604bIIYyI0 Iy GUHY pesx&éﬁii

H.

pesxocmu.
Ecau npn HaBoAKe Ha QOKYC MBI OJYYH/IY [IABHEI PeAMET
Ha MaTOBOM CTEKJ/e DE3KHM H B3aMETHJ/IH, UYTO JIPYroi BaXKHHIH
NpeAMeT pacIIbiBaeTcs, TO, 4TOOGB 00a mpenmera BHILIAH
OJMHAKOBO PE3KMMH, HYIKHO YCTaHOBHTb DE3KOCTb Ha CPEIHEE
paccTosgHHE MExXIy 060UMH IMIaBHBEIMU TIPEIMeTaMH. DTO AOCTH-

HaKOBOH,

 XOTA M HEMOJHOMN, Pe3KOCTH O6OuX NpeiMETOB.

“.Q.L‘._ -

Hen menvuie omeepcmue Ouagpazisi, mew Gosbule 24y0uUHA

raercs nOJyYeHHEM Ha MATOBOM CTEKJe 60Jiee MM MeHee OnH-
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Peskumu ke OHM CTaHOBATCA npH 3HAuHTE

POBaHUH, TPOK3BONMMOM IEPEJ CHEMKOH.
CrienoBaTenbHo, BHGOD auadparMel 06bCHIETCS TpeboBa-

HHEM TOH WJM HHOH CTENEHH IayGHHK peskocTu: npu 8cex.
PASAUUHO  YOANCHHBLX OM

ceemMKax, mpebyrouwux pesxocmu
annapama npedisemos, MB NOKHEL CUABHO Juagpazmuposams
00BeKmus 1 COOTBETCTBEHHO YIAJIMHUTD sxcnmosuuumio. Ipasuao
STO LEHCTBHTENBHO U Vsl CAMBIX JIyYLUIUX ¥ TOPOTHX 06BEKTHBOR:
6o/iee TOro, YeM CBETOCH/JBHEE OGDBEKTHB HAW 4eM JJAHHHee
€ro OKyCHOE PaCCTOSHHE, TEM MEHBIIe npUcyInas eMy riy6uHa

~ _ResKocTH'H TeM 6OJblue TNPUXOZUTCA ero nuadparMupoBaTth

IJs ee TOoJydYeHud,

Ha onpase muadparm shirpasnpopanu HOMEPA; KaXAbli 1o-
CAEAYIOmul HOMED TpPe6GyeT 3KCIO3ULHH BIBOE 6oJbILeH,
HeXeJu npexsinymuit: pas $/4,5; 0/6,3; @/9; D/12,5; d/18;
P/25 cocrasien no rakomy 3aKOHY, M KaxJasd IOCJeLyIouas
auadparma Tpebyer BIBOE 60sbIIei 9KCNO3HUHUH, YeM Ipea-

uaywas. Hanpumep, ecan nas cvemku npu nuagpparme /6,3

MOHANO0A/ACh SKCHO3HLIMA B !/;, CeK. H eCAH MBI SKenaem
CIeJaTb BTOPOH CHUMOK C 6GOabluel TyOUHON Pe3KOCTH NpH
muadparme @/25, TO HYKHO yIMHHUTEH IPOAOKUTENLHOCTD
3Kcnosuuuu 10 1,6 cex.

Ilpu noabzosanun rabanue 9KCIIO3UIHUH BLICYIUTHIBATH OT-
M€JBHO BJAUSHHME IHAappAarMbl Ha SKCHO3HIHMIO HET HALOGHOCTH
TaK K3aK 3TO OOCTOATENbCTBO Yie IPHHATO- BO BHAMAHHGO
B camoit Tabauue (cTp. 35).

[Ipu GEICTPEIX MOMEHTANBHEIX CBeMKAX 9KCNO3HLHUSI GHIBAET
OUEHb KODOTKOH (COTHIE MOJH CEKYHMIH), H IS 3ameuaT/eHHs
Ha IIaCTHHKE H300paKeHHs MOCAeHee J0MKHO 6LITh HAHGOMCE
CBETILIM, NOSTOMY NpU MOMEHMANBHELX CBEMKAX Caedyem npu-

Meramsy Haubossuiue omsepemus Ouagpasis. U TYT CJAERYET .

TMOMHHTD, TO Jyumle B3ATh HEMHOTO G60JbLIYIO aHadparmy,

. €M MEeHBIIYI0, TaK Kak Jyulne nepeaepxKaTh, 4em HEeIOAePXKaTh.

Haumenpmyio nonycramyio aas nammol cbemin BeJHYHHY

- AHadparMel He TPYIHO BBHICUATATH MO TOH e TabJaHLEe 9KCIO-

SAUHA. Tak, ecau MBI KesaeM CHATH AEMOHCTPAIHIO HA CPEIHEM
PACCTOAHHMH, TO H3 TAaG/AHYKM HA CTP, 33 MBI MOXKEM YBUAETh,
ATO LA STOrO HYXHA CKODOCTB 3aTBODA B !/, cek. dra moas
CEKYHAR 1O TabaUIE SKCIO3UIHN COOTBETCTBYeT cymme 19.
[Ipeanonoxum, uto cuumaemas namm y/HUA WHPOKA U CBETIA
(3), 9T0 meso npomcxoaur B Mae B 10 wac, yrpa (2), npu
68306<.;IaqHOM He6e (2), Ha mJACTHHKE UYBCTBHTEALHOCTBIO
B 133% no Xeprepy u Jpuduabzy. “CooTBeTcTByIOIHE STHM
AHHbIM HUC/A B Hallell TaGAMIe SKCMOIUIMME manyT cymmy 11.

COOTBETCTRYIOILEH SKCROSHUUU B '/ COK.,

41

ABHOM Anadparmu-

y)



Wa Lacthd !
@

P i ]
‘HeqnoCTaeT TAKHM 06pasomM 8 eXWHHIl, NpHUYEM HaMH eule He

yurena Anadparma. O6paTupmuCh K pasjeny TOH xe Ta6JTHLbI
SKCMO3UIMY, Ml 'YBHAUM, uTO Ludpa 8 HAXOAUTCS MEXLy
uuppaMu 7 19, COOTBETCTBYIOIMH aunapparMam ®/9 u /12,5,
OCHOBHLIBASsICh HAa NpaBHJe, YTO JAydule MNepejepxarb, 4eM He-
JOJePKATb, MB W NOMKHH /s JAHHOH ChEMKH B3ATb HAHOO/b-
luee M3 3THX ABYX oTBepcTHe auadparmb, T. €. ®/9. 2

[lpu csemxe nopmpemos Goapliel HaCTbIO NOJAb3YIOTCA
NOMHLIM OTBepCTHEM O06bexTHa. Takoe oTBepcTHE TPeGyer
caMO¥ KODOTKON BEIIEPKKM H JeNdaeT H3/JUIIHAM 4Yepecuyp
1OArOE H HeNOJBHXHOE MO3HPOBAHHE CHHMaeMoro (mopTpeTH
CHUMAIOT OOBIYHO B KOMHATaX, IAe MOMEHTAJbHblE CHHMKH
neBo3MoxHbl). IlpaBia, mpn NOJHOM OTBEPCTHH O0ObEKTHBA
riy6uHa Pe3KOCTH HeBeaHKa, u QOH H OKpYKAIUIHE NPeAMEeThl
BHIXOJST- HEPE3KHMH, HO 3Ta HEPesKOoCTb B NOPTPeTax He
sBAsSieTcH HemocTaTrkoM. [Ipm cbeMkax ke Tpynm pesKoCTh
BCEX JHI[ JOCTHraeTcs auadparMupOBaHHEM.

- YcraHoBKa annapata Ha thoKyc

[lepes CHEMKOH HEOOXOAMMO YCTAaHOBHTb amnapar TaKHM
06pa3om, YTOGH Ha CHHMKE MOJy4H/J0Ch COBEPIIEHHO PESKOe
H306paXkeHne BCEX IMPEIMETOB, KOTOPLE HEOOXOZHMO CHATD.

Bo Bcex cayuasx, KOrga 3TO JOMNYyCKawT OO6CTOATENbCTBA
ChEMKH, = HauMHAOMmMHUA (GOoTOPaGOTHHK  [OJIKEH™ HAaBOJAHUTH
annapaT Ha (OKYC, T. €. YCTAHABIMBATb Pe3KOe H306paKeHHe
CHHMaeMBIX NMPEAMETOB H BHIOGHpATh XeJaTeNbHBIH BHpPE3 H30-
Gpaenus, TMOJb3YsCh MaTOBLIM CTekJOM. CHHMATh crenyer
TOJBKO MOCJE TINATEIbHOH YCTAHOBKM HAa PE3KOCTb.

Pasymeercs, 4eM spue H3o6paxeHue, TeM €ro ynobuee“pac-
CMATpHBAaTb; MO3TOMY HABOAHTb HA PE3KOCTh CJAEAYeT NpH
OJHOM OTBepCTHH O6bexTHBa. [las eme 6oJbuIero yAo6CTBa,
0COBGEHHO NPH CheMKax B KOMHATaX, MOXHO IOBBICHTb IDKOCTb
H306paxeHus, YCTPaHHB JOCTYI K MaTOBOMY CTeKJY 60KOBOToO
cBeTa NMPOSTHM HaKphIBaHMEM TEMHOH MaTepHen 3alHeH 4acCTH
anmapara ‘Bmecte ¢ roaosoi pororpada (puc. 26). Ipn cbemkax
Ha OTKPBOM BO3AyXe OOHY#O [OCTATOYEH BMECTO TEMHOM
MaTepUH CKJaJHOM HUTOK 30HT, KOTOPHIM CH@OKAETCS. MATOBOE
CTEKJO COBPEMEHHpIX: CKJAaJHbIX YHHUBEpCal &x’;jKaMep.

Ilepen HaBoiK@#Ha (OKYC YCTAHABAMBAIOT dMmapat TaKHM

' 06pa3oM, 4TaOLLH806paKEHHE TVIABHOTO cuumaéiforo npenmera
NPUXOAHIOCH OKOAO CEpeJHHEl MAaTOBOro CTek/a. 3aTeM, H3-
MEHsisi PACTSKEHHE MexXa B TY WJH HHYIO CTOPOHY, 106HBAIOTCH
HauboJabiiel PE3KOCTH 3TOrO IJABHOTO CHUMAeMOro mnpenMera.
Uem GauKe K anmapaTty CHHMaeMblii npenmer, Tem OoJablue
HYXHO PAacCTAHYTh MeX. Ha ouenp OJM3KOM pacCTOSHUH

0
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(venee 1 — 1,5 #) G0/bUrMHCTBOM ANMAPATOB CHUMATH HE/Ib3d,
3TOrO He MO2BOJsIET OPAHHAPHOE PACTAXKEHHe Mexa. Annaparhl
C [BOHHBIM pacTsKEHHEM Mexa AONyCKawT pororpapuposanue

IPEAMETOB, KOHEYHO B TMpeae-
Jax IJIOWIAAH TJACTHHKM, B HX
HATYPAJNbHYIO BEAHYHHY.

Ecau anmapar He HMeeT Ma-

TOBOI'O CTEKJIa HJH HET BpeE-

MEHH A/ HABOAKH MO MAaTOBOMY
cTekay (HampuMep, Korja mnpen-
MeT CbEeMKH MABHKETCH), TO al-
mapaT yCTaHaBJAMBAIOT Ha (okyC
[0 IIKaJe pacCTOgHWH, ompene-
Jsisl paccTOsiHue A0 CHHMAeMoro
IpeaMeTa Ha-r/ias, a CaMuil npen-
MEeT ChbeMKH M ero pasmep u Mo-
JOXEHHE Ha CHUMKE — IO BHJAO-
HCKATeNl0, MMellleMycd B Ka-
KAOM YHHBEDCAJBHOM anmapare.
Bupouckarenn O6BIBAIOT Pas3iuy-
HBIX THIOB, HO YacTO HMEKT
6oJIbIIME HJIM MEHbIIHE Hemo-
CTaTKH, KakK, HampuMep, HeTOYHOE
COBMAafeHHE" U300PAKEHNUT B BHU-
JlOHCKaTese C H300paxeHHeM Ha
naacTuHke: HenocrtaTky Kaxa0ro
BHIOHCKATENsT He0OX0JUMO 3HATD
H TPUHEMAaTh HX B pacyer npu
CbeMKe, a eCc/ad €eCTb BO3MOX-

HOCTh, BCE€ 2xKe Jyynie mnoJab30- -

BATbCSA MATOBBLIM CTEKJ/OM.

B’ 119808KA:
P «— caemna

"t A RO i
: pe3xo!

Puc. 26. Ilpu ycranoske n3obpa-
WEHHs HA PEsKOCTh 10 MATOBOMY
CTeK/Y MoAb3YIOTCH HNOAHbIM OTBEp-
cTueM OOBEKTHBA; IS CHEMKH CTa-
BAT Ty AHadparMy, KOTOpas C0OT-
BETCTBYET NAHHBIM YCIOBHAM.
O6o3HauenHs Ha 3aTBOpE (HE3aBOM-
HOM): 1 — AMCK CKOPOCTEH 3aTBOpa,
a — oTBepCTHE AAsd MPOBONOYHOrO
CNYCKa, G;—pHYAr bJs CIYCKa 3a=
180pa, & — pHiYar NI YCTAHOBKH
muagparm.

Korga pmocturayra mosHasi pPe3KOCTb, TO YCTaHABJAHBAIOT
COOTBETCTBYIOILYIO NaHHOH Chemke AHAadparmy, BMECTO MaTo-
BOT'O CTEKJa BCTABJAAIOT KaCCeTy C MJACTHHKOK M MPOHM3BOAAT

CaMyIo CHEMKY.

PaanuyHbie BHﬂ,bl%‘beMQl{

3afimeMcs Temepb PacCMOTPEHHEM TOrO, KaK IPOH3BOAMTCA
CbEMKA B DAa3VIMUHBEIX CAy4asX.-3aMOMHHMM OOlIee MpaBuJIO:
Coanye npu cvemrxe nu 8 Koem cayiae He 00ANCHO csemunb

8 00vexmus.

Camoe BHIrOgHOE A/ CHEMKH, EC/IH COJIHIE HAXOAUTCA COOKY
H HEeCKOoJbKO mosanu annaparta (puc. 27). Ecaun coJ/iHue npH-
XOAUTCS HPAMO MNOo3aid KaMephbl, TO CheMKa BO3MOXKHA, HO
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CHMUMOK NOJYYHTCH IJOCKMM, TaK KaKk Ha HeM.OyAayT OTCyT-
CTBOBATh TEHH, MpHUAaloUINe DeJb(HOCTH BCEM IPEAMETaM.
CHHMKH, KOTOPBIE NOJAyYalnTca (Gororpa@upoBaHAEM TPOTUB
connna (TaK HashiBaeMble KOHTPKYpHI), HHOTAA AAIOT MHTEpec-
HHE CBeTOBble 9((EKTH, HO A HAUMHAIOWIETO OHH TPYAHH,
H IOSTOMYy MBI FOBODHTb O HHX MOKa He GyJeM.

3 Conﬁqe CBEOKY M TO38AM:

: Conmue cn‘epe,q.q; ; Xcﬁooauo
@ s ]
Pl 0l \ \
*}3 | ey
Ve ]\\ /‘C/\

H@ ropurcsa.
! Cornue cagnu;
CHIHMOK ENGET
110CKuM

Puc. 27. Pasnoe nosoxenne commua mo OTHOLICHHIO K HANpaBie-
HHIO ChEeMKH.

1, Ceemra neiisasicei siBasieTCs s HAYMHAIOLIEPO HaHGOJee
JIErKOH; OJHAKO HE CJAEeAyeT YBJAEKAThCA ChEMKOH BHIOB, He
HMMEIOUIHX HHMKAKOIO OOLIECTBEHHOrO sHaueHHs. OHH MOryT
OLITb [0JIE3HH TOJbKO B TOPSAKE TEXHHUECKOH yueGhi. [Ipu
ChEeMKE Nei3axKed HYKHO YUHTHIBATH CJAEAyIOIIee:

a) Ileitsaxu Jiyyme CHEMAaTh NPH COJHEUHOM OCBEIIEHHH,
u3beras PesKHX KOHTPACTOB €ro, T. €. JETOM Jydlle CHUMATh
HE OKOJIO MOJIyAHS, 8 PAHO YTPOM HJH IOC/AE TPEX 4acoB AHS.

0) Ecan cHuMaeMblif me#3ax OCBEILEH COMHLEM, a NepeIHHH
II/IaH HaXOAHUTCsi B TeHH 00JaKa, TO Jy9Ile MNOJ0XAATh, MOKA
00/1aK0 MpOHIeT M NMEepPeAHUN MAaH TAKKE CTAHET CBETJBIM.

B) Ammapar ciexyet nepxarth mpsSMO, T. e. FOPH30HTAJbHEIE

| JIHAW nelsaxa (TOPH3OHT) AQJUKHE! GHITh ApasJeNbHbl BEpX-

HEMY M HIXHeMY KPasiM CHHMKA, 4 BEDTHKAILHEIE JHHHH (CTPOe-
HH$, I€PeBbs) MapaienbHbl PABOH U JEBOH CTOPOHAM CHHMKA.
2. Ceemrxa 30anuit. Ias cbeMku 3MaHuil: &

a) TpeGyerca xopomiee OCBelIeHHE, Jyullle BCEro GOKOBOE
(puc. 27), npu KOTOPOM BCe METANH 3IAHHH BEIXOAAT HAHGO-
Jlee BBIMYKJbIMH.

6) Oco6eHHO HEO6XOIMMO JepxaTh ammapar COBEPUIEHHO
HpAMO, HE HAKJIOHAA €ro HH B CTOPOHY HH BBEDX WJH BHH3.
BepruxajpHbie JHHHH SHAHAW AOMKHE GHTb mapaJJeabHbl
KpasiM CHHMKA. .
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-Xy. Ecnm xe 3namume Ha-

.€KTHBA OKa3bLIBAETCSH HeHO-

‘NIOAHATHCA MNOBBIIIE, Ha- .}

[TpaBuno 310 06s3aTeBHO AJI BCEX C'beMoK 3aaHui, Muoraa
npuchbeMKe BHCOKOTO 34aHUA OHO He yMeIaercsd B moJie 3peHHd
O0BEKTHBA MPH TOPH3OH-
TaJbHOM = [I0JIOXKEHHMH Ka-
MepHl, U HeONLITHLIE HOTO-
PaGOTHHKH CTPEMATCS BMe-
CTHTb BCe 3JaHHE Ha mJja-
CTHHKY, HAKJIOHAS anmapar
kBepxy. Tako# npuem co-
BEDIUEHHO  HEJOMyCTHM,
TdK KaK IIPH HEM Ha CHEMKe
BEPTHKAJbHbIE JHHHH 371a-
HU# 6yLyT B 3aBHCHMOCTH
OT HakJoOHAa 6OJbIIEe HJH
MEHbIIe COMMKATHLCA KBep-
xy (pmc. 28, 29, 30 u 31),
H 31aHue OyjeT KazarThCs
napaiomuM. Ecauw sganme  Pue. 28. Henpasumsmoe NONQXeHHe Ka-
He  CITHUIKOM BBICOKO, - TO MEPbI NIPH. CHEMKE BHICOKBX 3TaHHH.
NpH €ro CbeMKe IEepKaT e AR g
annapar  rOPU3OHTANBHO, | [Toga.11mmu0
HO TNyTeM HMeEIOIEerocs O eiriis
B KaXJIOM aMmnaparte BUHTA HOAHAT
CABUTAIOT OOBEKTHB 1O 38epPx
00beKTHBHOM CTOlKE KBep-

L‘)’fz: PLISBASIEH0;
hamepa

MEMHIDNESHE

DRacaansic runmy
exoanres

CTOJIBKO BHICOKO, 4TO IO-
H0OHOE nepemelnenHe 06%b-

CTATOYHBIM, TO C/IEAYET HJIH
OTOHTH C ammapaTtoM mo-
JAaJbllIe OT 3JaHHUs, HJIH XKe

2B Dacanmnie s
R3Pannenssss

Sdchr i

npuMep, Ha 3-H aTax mpo-
THBOIIOJOXHOTO A0MA.

B) [lpsmo#i, ¢ dacana,
CHUMOK 3JaHHs HPOH3BO-
AMT OGBIYHO CKYUYHOE, OAHOO6pa3HOe BMNEUAT/IEHHE; HO3TOMY
CIENYyEeT CHUMAaTb €ro HECKOJILKO COOKy, 4TOOH MOJyYHIaCh
JIE€PCIEeKTHBHOCTE, , , ;

3. Ceemxa epynn. Tlpu coemie TPynm TaKKe HeoO6X0AHMO
COGMI0AATD psiy MPaBUJI, 2 HMEHHO:

a) Ilpu cremke ua OTKPBITOM BO3JYyXe He Clelyer CHUMaTh
TPYNIBI HA COJIHLE: MOCTABbTE CHUMAIOLIMXCS B TeHb HJH XKe
CHHUMAATE NPH paccessHHOM CBeTe MOKPHTOro o06/aKaMu Heba.

Puc. 29. Npapuaswoe nonoxeune Kameps 4
NIPA CHEMKE BBHICOKHX 31aHHH,
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- BIIOMENIEHHH BHIXOAAT NPH

. FOTOBKH. CHUMAaeMbI ue-

6) GoH KO/KEH He CAHIIKOM BHAGNATLCA HA CHUMKe, 3 CTylIle-
BBIBATLCA. CHUMAEMbIe /LA O/KHA HAXOMTCS Ha HEKOTOPOM

paccrosnun OT ¢ona. Koraa rpynna Gyxer ycranosmena Ha

pesKocTb, TO (OH mnoJyuYuTCs He B doxyce, pacnampuaTeM,
4TO B JAHHOM CJydae BeChbMa KEeJAaTeqabHO.

4. Ceemra nopmpemos ABJSETCS, MOXaaylt, HanGoJee Tpya-
HO# JJd HAUHHAIOLLEro.

a) CpemMka Moxer IPOU3BOAUTBCA KaK Ha OTKPHITOM BO3-
Ayxe, TaK ¥ B nomemenud. Ha orkpritom BO3LyXe CheMKa
MOPTPETOB  HECPaBHEHHO
JIErie, — OCBEIIEHHE pOB-
Hee, JONyCKaeT MOMeEH-
TaJbHble CHUMKH. CHUMAe-
MO€ JUIO0 JOJKHO HaXo-
AUTHCA B ‘TeHU (mOMa, ne-
PEBbEB, 101 HABECOM MO I'b-
(cio7: € L A, £ PO
-6) CHHMKH TOPTPeToB

YMEJIOM BBIMONHEHHH Jyu-
me u sbdexTHEe, HO OHU
TPEOYIOT H3BECTHOH [0/-

JIOBEK MOJIKEH CHIAETh He-
AAJIEKO OT OKHA TaK, YTOOHI
CBeT majaj Ha Hero crhe-
pearu u c6oky. Cropoxa
JIHUA, O0pauleHHas BHYTPhb
KOMHATHl, | JOJXHA OBITH
OCBEIlEHA CBETOM, OTpa-
XKEHHBIM OT JHCTa 6eJol
Oymard (MaTepuu), HHaue
OHA NOJIy4HUTCA YEpPHOH.

Chumate caepyer mpu
JAHEBHOM cBere. Cger Jam- ]
bl HAaCTOJILKO CJ1a6 U Bbl- Gt
JAEPKKA NPH HeM TPeOyeTcs HACTOIBLKO MpONO/KHATENbHas (0T
NO/JIMHHYTHl 1O NECATKOB MHHYT), YTO HAYHMHAIOLINM NOA00HYI0
CHEMKY PEKOMEHIOBATH HEJb3S.

B) Ilpu chemxe NOPTPETA DPESKOCTb YCTAHABAMBAeTCH 1O
rJa3aM. ;

r) PoH He MOMKEH OTBAEKATH BHHUMAaHHUS OT TIJIaBHOTO npex-

Puc. 30. Annapar npu chemke 6uir Hakno-
HeH BBEPX, U 10TOMY CTEHB! 3TaHHA CXOMATCS
TOL YIVIOM.

| 18y Mera CBEeMKH. [Tosatomy B kauecrse pona BHIOHpAIOT OXHO-

00pa3Hyi0 MIOCKOCTb, a YTOOHI OH BBILIE. Hepe3xkum, CcHaMa-

* EMOro yCakMBalOT Ha HEKOTOpPOM paccTosHuu or ¢ona.

A

T TITI

AHTb CaM Ha cefs. Mexay Tem B TpAKTHKE U He TONBKO Ha-
YHHAIONIEro 3TO0 4yacTO OBIBAGT HE TaK, Tor nmm unopn IIOBOPOT
POJMOBBI CHUMAaEMOro, TO WJIHM HHOE ee OCBEILEHHE, NOJIOXKEeHHe

dlimapara npH CbeEMKEe — BCE 3TO MOXeT nomepxﬂy'rb HJ/IA Ha-

PywnTs cxoxcrso. Kammomy U€JI0BEKy CBOKCTBEHHO omnpene-

JIEHHO® XapaKTEPHOE BHIpAXEHHEe
- eccronanbhas  pabowas nosa,

Puc. 31. Aunapar NIpH ChEMKE HaxoaMacs
B TODH3OHTA4/bHOM NONOWEHHH, H H306pa-
KEHHE TOMYYHIOCh MPABUALHBIM.

IIpu BEIGOpe TOro maM wuoro
CBEMOK CaelyeT UMETh B BH

TEAbCTBO,
Yacto OBIBAET, YTO HAYHH

JHa, TOBOPOT FOJIOBEI, Ipo-
KOTopere  Hy:xHO  yaoBuTH
H' TOMmXHBIM 06pa3om cxpa-
THTb, YTOOH BHABHTHL 3TH
XapaKTepPHEIEe 0COO6EHHOCTH
Ha cHuMKe. JIU10 Ha CHUMKe
HE JMOJKHO NPeACTaBAATH
coboio 0e3xXH3HEHHYI0, He-
POBHYIO 1O OCBeIIEHHIO
m10CckocTh. OHO  moMkHO
KasaTbCs penbedHEIM, Bb-
OYKABIM  (,aenka“), na-
BaTb BIEYAT/IEHHE O6%b-
eva. OO6wluHO npm nop-
TPETHOH CheMKe mnpeamer
€€ OCBEIIAIOT MATKHM pac-
CeAHHBLIM CBeTOM. Yro6mr
CHUMaeMblit He yToMuJCH
H JIHUO €ro Ha CHHMKe
HE IOJYYH/IOCh HAMsKEH-

HATb 110 BO3MOXHOCTH HAU-
MEHBIUYIO BHIIEPKKY.

5. O npoussodcmeennsix
CBOMKAX, A TAKKEe O Apy-
THX TDYIHBIX H CJAOXKHBIX
BHJAX (QOTOCHEMKH TOBO-
PHTCA BO BTOpO# wacTm
3TOH KHHTH.

CloXXeTa JI/1g BCEX BHUIOB

Ay OIHO CymecTBeHHOe 06cTOog-

Aoyl BLIOPAT Kaxymuics emy

MHTEPECHEIM CIOXeET, B3fia IPABHJBHYIO 1O TabJHUE 5KCIO3H-
LIHI0, 6€3YKOpH3HEHHO TPOBEJI HETATHBHBIN W NO3UTHBHAIA HPO-
LECChl, —H BCe e CHUMOK HOJYYHUI CepLIf, HEHHTEPECHBIH,

Hanpuwmep, HaYuHaouu i
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‘Tlpn  moprpernof ' cwvemxe raasuas 8ajaya 3saxaouaercy
‘B COXPaHEHHH CXOACTBA: YeJOBEK AO/KEH HA NMOpPTPeTe moxo-

HBIM, XKeJdaTenabHo npuMe- -

CHAN KDACHBOE 3namie, KpacHas. -
KPHIUIA KOTODOTO ahhekTHO BLINEAMITACE & HA. 3eNeHOM done:




COCHOBOTO Jeca, i mepes KOTOPHIM B 3€1EHOM Oropoje sipko

| ropenu xeaTsle NMOACOAHYXH. Ha oTmeuaTke ke cuumia Kphiia

BEINIIA TEMHOH M CIMBACTCA C TEMHEIM (OHOM JepeBbes, noj-
COMHYXM TONE BHINIA TEMHHIMH, Gesble 06/aKd, KOTOpHIE
YeTKO BHIEISINCH HAa IIY60KO CHHEM Hebe, Ha CHHMKE CO-
BCEM NpPONAMH, W BCE HE6O MPEACTaBJseTcs OXHOOGPAasHO Ge-
16IM 1 CKyuHHM. HawnHalomuit pasouaposan pesysibraramu.

Heno B TOM, 4TO OGHKHOBEHHas dororpaduueckas mia-
CTHHKA BOCHDHHAMAET NEACTBUTE/NLHOCTH He TaKOW, Kak ue-
JOBeueckult raas. Ha mnuactunky npexze Bcero & CuibHee
BCEr0 NeHCTBYIOT (MO/NETOBLHE H CHHHE JyuH, H NO3TOMY BCe
CHHEE MOJY4YaeTCs Ha OTHEYaTKe COBCEM CBeTIHM, Aaxe Ge-
MbM (4HCTOE HEGOo). Kpacume ayun, Bgero CHIIbHEe BOCHPH-
HEMRIOIHECH TN1a30M, Ha NVACTHHKY MOYTH HE ' AeHCTBYIOT.
XKearwe n seneHHe AyuH TaKKe OUEHb CJAAGO JIEHCTBYIOT Ha
OOLIKHOBEHHYIO IIaCTHHKY. CrenoBarenpHo, KpacHHE Mecra
CHEUMAEMOro CIOXeTa BHIAJYT HAa IVIACTHHKE UEPHBIMH, XKEATble
¥ 3e/IeHblE—OYeHb TEMHBIMM, H BECh CHHMOK 6yner mo TOHaM
MaJ0 TOXOINTb Ha NEHCTBHTENbHLIA OOBEKT CHEMKH. A

Taxum o6pasom, npu cremke HyxHO YUYHTHIBaTh COOTHOIIE-
HHE 1LBETOB H He CJeAyeT, HAaNpUMep, CHUMATh YeJOBEKa
B KpacHOH py6amke Ha (oHe TeMmHO JHCTBLI, TaK KaK M py-
Gamika M JIHCTBA Ha CHHMKE Maso GYLyT OTIMYATHLCS APYT OT
Apyra.

Hcrunnoe COOTHOMIEHHE TOHOB MAHHOTO CI02KeTa Ha 6y11y-'-

IEM CHHMKE MOXHO ONpeleNHTh 3apaHee, €CAM PacCCMAaTPH-
BaTbh HAMEUEHHHH /IS CHEMKH CIOXKET 4epe3 CHHEe CTeKJO. ;

Has nepegaun 6osee uam meHee IPAaBUJABHOTO COOTHOUIEHHUS
TOHOB HA CHHMKE CYMIECTBYIOT TaKk HashbiBAEMBle OPTOXPOMA-
THUECKHE (DOTONNACTHHKH, HA KOTOPHIX CheMKa IPOU3BOLUTCS

JEPEs CneuHanbHBIH XKeATHH CBETODHABLTD, NpHUEM AeHCTBHE

CHHHX H (DHOJETOBEIX NyUeH NMONABIAETCS, W IKEJTHE H 3eJe-
HHE TOHa BHXOAAT O6osee ecrecTBeHHO.. Ho HaunHAIOWEMYy
OOHIYHO HEe NPHXOAHTCS HCHOAb30BATDH NpeMMyHIecTBa 3TUX
n1acTHHoK. Korpa xe on YCOBEPIIEHCTBYETCA B CheMKe U CTa-
HET BIOJHE NMOArOTOBJEHHLIM, TO MO/KEH NMOMHHTB, UTO TOJb-
KO CbEMKA Ha OPTOXPOMATHYECKHX I;IACTHHKAX C TMpHMeHe-
HHEM CBETODH/LTPA MOKET AaTh MPaBHIBLHYIO nepejavy To-
HOB CHHMaeMBIX LBETHBIX 06bekTOoB. O CheMKe Ha 0pPTOXpO-
MATHYECKHX NJACTHHKAX Mbl MOFOBOPHM BO BTOPOH 4acTH Ha-
CTOSAMIEH KHHTH.

B npaktuke moutu xaxporo Haumnaowero 6upaior cayyau,
KOr/ld OH, Ka3asoCh Obl, BCe. MpojeAad NPasulbHO, HO 1nocae
NPOSBACHHSA NMOJYYAeT YuCTryio mAaCTHHKY. O6bacHsercs 3ra
HEOXHUEAHHOCTD TEM, 4YTO OH NnonpocTy BTOpOnax 3a6bl...

w‘\ & A R “ ki W T ?

OTKPHITH KDHIUKY KacceTH. [Toatomy maunnaomud momien
CTPEMATBCH K TOMY, UTOOLI IIPH ChEMKE HE TOPONHTBCH, He
BOJHOBATbCH, a Je/aTh BCE CNOKOMHO H yBEePEHHO. 20

Hanomuum xpaTko B mocsenoBaTenbHOM nopsiike BCe MPoO-
IeCChl, HEOOXONUMbIE IJIsl MPABUABHOH CheMKH KaMepo#t C Ma-
TOBBIM CTEKJIOM:

1. CheMHa C BLILEPHKOI

a) ¥YCTaHOBHTH anmapar Ha WITATHB HAM ADYryio mox-
CTaBKY.

6) OTkphiTh 3aTBOP. :

B) [MocraButs cayyio Goabulyio. nuadparmy. -

r) [lo maToBOMY CTekny KOGHTHCS PE3KOCTH rJaBHOro
npeaMera CheMKH. :

’ x) IMocraBute nuadparmy; COOTBETCTBYIOYIO  YCJIO-

BHAIM NAaHHOH CBHEMKH. ;

€) 3aKpHITh 3aTBOP M YCTAHOBHTH €0 HA HYXHY10 6yKBY
(Z nan D). ‘ :

%) BMecTo MaTOBOro crexsa BCTaBHTH KacceTy ¢ naa-
CTHHKOH H OTKDHITH €e KPHIIKY.

3) IpoussecTn sxcnosuuHio. :

H) 3aKpHTb KPHIUIKY KACCETH H BLIHYTb KacCeTy M3
KaMepshl.

2. MomenTanbHan cbemka

Ecaun npeamer cwhemkn HaBoasT Ha Pe3KOCTh MO MarTo-
BOMY CTEKNy, TO MOMEHTa/bHAfA CHEMKA NPOH3BOXHTCH
TaK K€, KaK H CBEMKA C BBHIIEPKKOH, HO 1O NMyHKTY ,e
SaTBOp yCTaHABAMBAIOT HA HYXHYIO CKOPOCT.

Ecnn mMoMmeHTanbHy0. ChEMKY TPeOyeTCss NpOH3BeCTH
OBICTPO, 6€3 YyCTAHOBKH 110 MaTOBOMY CTEeKJIYy, TO nHefi-
CTBYIOT TakK:

a) Bcrapagior B annapar KacceTy C nAaCTHHKOM H BH-
JABUTAIOT KDHILIKY KaCCeThl

6) YCTaHABIHBAIOT HYXHYIO AHagparmy. A

B) YcranaBauBaoT annapat Ha ‘Goxyc no.mkajie pac-
CTOsHUH (MeTpax). \ :

r) YcraHaBaMBaoT 3aTBOp Ha TpebyeMyio CKOPOCTh H,
€C/IH 3aTBOD 3aBOJAHOM, TO 3aBOAAT €ro. &

1) YaBJMBAIOT B BHIOHCKATEb 06HEKT CbeMKH.

e) B sxenatespun#i MoMment CHYCKAlOT 3aTBOP.

x) Berasasior o6partHo KDBILIKY KaCCeThl H 38MEHAIOT
KaCCeTy HOBOH. A

4-20 ypokor. 49
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Ypox B
HeraTusubiii npoueco

Hak nposBnfieTcA nnactHHKa

3acuATas (sKCNOHHPOBaHHAdA) (oTorpaduyeckas NAACTHHKE,
Ha KOTOPOH y:e NpOMBBEJEH CHUMOK, IO BHEIIHEMY BHAY HH-
yeM HE OTJIHMUAETCS OT HE3ACHSATOH: C/IOK ee HMEET TAKOH e
'POBHHH JKEATOBATHIl OTTEHOK 6e3 Ma/eHNX NPH3HAKOB H30-
Opaxennus. Ho B HeACTBHTENbHOCTH NOJX BAUSHHEM JeHCcTBOo-
BaBIler0 BO BpPeMs CHEMKH CBETa BHYTDEHHee CTpOeHHE CBE-
TOUYBCTBHTE/IBHOTO CJO0s IIAaCTHHKM HE3AMETHO JJf T/1asa W3-

MEHHJIIOCh H H3MEHHWJIOCH CHJ/IbHEE B TEX MECTax, rae u306p‘a-

JKEHHe NpeiAMeTa CbeMkH OLIO Ha TNJAaCTHHKE CBET/eE, TIe
Gonblue JefcTBOBaJ CBET, W' caabee Tam, TJe . H300paxeHHe
6HJ10 TeMHee.

TakuM 06pa3oM 3aCHATAsA NJNACTHHKA COJEPIKHT B CBOEM
c0e CKPHTOE H300paxeHue MPeAMETa CheMKH, U ClEAylOUeh
dororpaduueckolt onepanyel OyAeT MpeBpaleHHe STOr0 CKPH-
Toro H3o6paxenus B Buaumoe. Jlocturaercs STO PALOM
MaHUTYASUMK [PH NOCPEACTBE XMMHYECKHX BEUIECTB. OnHako
10 06paBoTKH 3aCHATAA MAACTHHKA OCTAETCs BCE elle HyBCTBH-
7eJbHOA K CBETy, H NMO3TOMY MNOC/AeAylollue omnepauun (npo-
%6/4eKue) TPOM3BOAATCA mpH OesonacHoM A/ TMJACTHHKH
HEeAKTHHHUYHOM TEMHOKDACHOM CBeTe, B TEMHOH KOMHATe HJ/H
J1a6opaTOPHH. )

i

1. MpwuroToBneuxun

[lepen HayaaOM MPOABAEHHS HYXHO PACCTABHTbL B aabopa-
TOpUH B YyAOGHOM Aasi paboTH TNOPsAAKE BCe Te NPEAMETEH,
KOTOpHE NOHAZO6ATCS NMPH BEJEHHH HEraTHBHOTO mnpouecca.

T[Ipexne BCEro HyXeH Mpossumens.

[on 5THM HA3BAHMEM PpAasyMeloT BemlecTBo, rocxe obpa-
GOTKH KOTOPHM TNAAaCTHHKH H306paxeHde Ha Hel néfaerca
BHAHMBIM, HJH, KaK TOBODAT, NPOsIBAsSETCH.

Bropoe HeoGXOIHMOE BEIIeCTBO — 3TO 3dKPEHHTENb (dux-
cax), COCTOAIIAA H3 PACTBOPA CEPHOBAMUCMOKUCA0L0 HAmMPUs
(runocyabdura HATpHS), HA3bIBAEMOTO OOGBIYHO TPOCTO 2UNO-
cyAsPumon.

B panpHedmeM Kax L (GOTOPAaOOTHHK NO/MKEH HAYYHTbCS
caMOCTOSTENbHO MPHTOTOBASATL MNPOABHTENb, HO Ha MEPBLHIX
niopax Ayulle MOAb30OBATHLCA TOTOBHIM NPOSBHUTENEM HS HUUCIA
TexX, KOTOpEHEe NPOAAIOTCA B dortorpadHyecKux MarasuHax.

e —

[MposiBuTens NPORAIOTCS UM B CTEKASHHHIX NATPOHAX B BHAE
MOPOIIKA, KOTOPHIA pacTBOpAeTCs B BOJE,.HAH K€ B BHAE
KOHUEHTPHPOBAHHOIO PacTBOPaA, pa3baB/iseMOro BOAOH.

- Ha aruxere, nmeomemCs Ha Kax/A0oM NATPOHe u/H (Q/aKoHE
C NPOsIBHTE/]EM, yKa3aHO, KaKHM KOJHYECTBOM BOABL CieLyer

==

; /7”"5/’ eHue P Cponack naanme

Jresnpii caer
Jiamn 2 noas

Puc. 82. HeratusHnili npouecc.

ero passojiuth. KonuuecTBo BOAM a8 pasBeJEHHS NPOABH-
TeJNsl OTMEpsercsl CTEeKJASHHOH MeH3ypkoH. CraexyeT C/lAefHTh
3a TLIATENbHLIM PACTBOPEHHEM CYXOro NPOABHTEJNS H BHINOJ-
HATh BCE YyKa3aHUd, HanmeyaTaHHble HA 3THKeTe. Ecad nposBH-
Te/b PACTBOpsieTcs B ropsAdyelt Boje, Mepej HAuaJqoM NposBje-
Husl CAEAYyeT JaTh eMy OCTBITh ;10 KOMHAaTHOH TeMmrepaTyphl.
PacTBOpAIOT CyXO#t mposiBUTENb OOLIYHO B CTaKaHe, OaHKe H T. II.
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~Ecan  monwsyiorcs MUAKAM  TPOSBUTENEM,  T0  CHAuana
BJMBAIOT B BAHHOYKY HJHM ByIMEH3YDKY HYXHOE KOAHUECTBO
POSIBHTEAS, A 3aTeM BOAY. . : :
O caMmoCTOsITeNLHOM HBrOTOB/IEHMH NPOSBJAIMHAX PaCTBO-
POB pacCkaxxeM BO BTOPOH ua-
CTH KHMIH.

KioBetxy ¢ npossurenem cra-
BAT HAJNEBO, MpaBee OT Hee —
KIOBETKY C YHCTOH BOJOH H ele
AdJlee CpaBa—KIOBETKY ¢ (HK-
CAXEeM, I/I COCTABJEHHS KOTO-
POTO OIHY 4acTh runocyabdura
PacTBOPSIOT B YeTHpeX YacTAX
BOJBL.

. Ha pucynxe 32 narasagso uso-
“OpameHsl B MOCAELOBATEALHOM
. , ; NOpaJKe  pasJuYHBIE CTagUU

-Puc. 38. Kax caenyer ONycKaTh maa- ; npouecca nposiBaenus. Huxe

fH b nporsusoRy NOAPOGHO | ONHMCAH XOA mpo-

\ AIBJIEHUS B OCTA/bHBIX OTepaluii

XHMHUYECKOH 06pabOTKH MAaCTHHKH. DToT naparpad HauuHa-
IOIEMY CAELYET NMPOYECTh BechMma BHHMAaTe/JIbHO.

2. [lposBnexus e

Korza xioBerku c NpoABUTENEM, (DHKCAXKEM M BOLOMH npu-
TOTOBJIEHE! H CTOAT HA CBOMX MeCTax (npruem xoBerka c npo-
ABATE/IEM He NOMXKHA OBITh CAMIIKOM OMHU3KO OT KpPacHOro
tbonapﬂ), 8AXUKEM KPacHHIH caer, NOTYyWHM Oeaniil u OTKpoeM
K4CCeTy C 3aCHATON MAACTHHKOMN, Brinem IIACTHHKY H3' Kac-
CETHl H HOJIOKHM €€ B NPOsIBHTE.D. [lnactiuka B nposiuTene
M BO BCeX NPOYHX KHIKOCTSIX (buxcax, Boma) nosxma ae-
XaTb 06s3aTenbHO CBETOUYYBCTBHTENBHLIM C/OEM KBEpXy, HHAYe
OHa HeMHHyeMo Gyger Hcnopyena. IlposiButens posxkeH mno-
KPBITB BCIO M/IaCTHHKY Cpasy, uto6bl Ha He#i He HOJIYUHJIOCH
nated. Hocturaercs sro Jydlle BCEro MNPHEMOM, HATJSIAHO
H300paXEHHBIM Ha PHuC. 33: omuH kpalf BAHHOYKH C NIPOsIBATE-
JIEM DHNOAHUMAIOT H KJAafyT B Hee IIACTHHKY, OJHOBpe-
MEHHO ONyCKasi BAHHOYKY HA CTOJ. Ilpa stoM npossurens
POBHEIM C/I0€M OO6JAHBAET BCIO IIaCTHHKY. MOXHO Takxe mo-
JIOKHUTD IIIACTHHKY B 'KIOBETKY C MNpOSIBHTENEM H HaKJIOHE-
HHEM MOCJIEAHeH JOCTHYL TOro e pesyabTata. Hyxno teepno
NOMHHTD, HTO B TEYEHHE BCEr0 BpPEMEHH IPOSABNEHHST POSABH-
Te/lb MOJ/DKEH COBEPUICHHO MOKPEBATH BCIO IJIACTHHKY !

Bo usbexanue BO3MOXHOro peficTBHs KpacHoro ceera Ha
IIACTHHKY, TIOJIEBHO INDH YNOTpeO6JeHHH BBICOKOUYBCTBHTE/Ib-
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HBIX U 0CO6eHHO OPTOXpOMATHYECKHX IJIACTHHOK TMPHKPHWBATE
KIOBETKY C MPOSIBAAEMOR NMAaCTHHKOR o AEHCTBHA MpsAMOro
CBETa Kyckom kaproHa. TomsTHO, Bo BDEMs  paceMaTpHBanua
TVIACTHHK Y eefmo;xﬂo?fOTkpuBaTb, HO JIHIIB HA BpPems, Heo6x0-
AHMOe s HaGaIOAeHUs 33 xQ- ' ‘
JIOM TIpOSIBNEHHsI. '

Bo Bpewms IIDOSIBJIGHNS _BCd
IIOMANb MJIAaCTHHKH = A0/KHA
PaBHOMEDHO OMHIBATECH npo-
SBHTEJIEM, AJ8 uerg KIOBETKY
“ClerKka NoKauyMBalT B OHOM
Hanpasnennu. IIpy stom Hamo
CTapaThCsi HE MNDOJNHBATHL mpPo-
ABUTEJIb. :

Ecan npu cvemke see NPHEME
M SKCIO3HIUSA GBI MPOLeIaHb
DABHJBHO, TO yiKe BCKOpe
OC/Ie Hayaza nposiBieHHs HAa
IIACTHHKE MOABJSIOTCA - NMpH-
3HaKM Oyayiero H300paxKeHHs,
ITepBuiMu cranoBsites 3aMETHEI
Ha HEA CBeT/IBIE YacTH mpexMera CBEMKH, Hampumep HeGo,
Ha IVIACTHHKE OHH BEICTYNAIOT B BUJE TEMHBIX MeCT.

Hepes mnoatopr-ase MHHYTHl TOC/TE Havaja IPOSABACHHS

Puc. 84. Kax nyxuo znepxarh
: IACTHHKY.

SAMETeH Ha MPOCBET; BCE €ro CBETJHE Mecra OYLYT HepHbMH,
d TEMHBIE — CBEeTJILIMH. [lnacrurxy npu srom NpoCMOTpe, Kak
M BO BCeX ADYrHX cayuasx, CAEAYET AEPKAThL TAK, Kak yKa-
SaHO Ha pHCyHKe 34, BO u36exaHue IIOPYH CBETOYYBCTBHTE/b-
HOro cros masbuamu. Pacemortpes IIACTHHKY, MOJIOXKHM ee
O6paTHO B KIOBETKY Ans MPOXOJ/IKEHHS TPOSIBICHHS,

Hanvure Mb Takam xe o6pasom KOHTpo/sMpyeM o06pa3oBa-
HHE H306paxeHus (HeraTupa) 4epes Kaxjasle NOJIMHHYTH, a
K KOHLY nposiB/IeHHs emle walie. IIpz stom mamo Bce BpeMst
NIOMHHTB, YTO He CJAeAyeT MOLHOCHTH MIACTHHKY 6auxe yem
Ha nosmerpa k donapo: xaxe KDAaCHbIA CBET MOMKeT BHI3BATH
00pasoBanye Ha Helf cepoit Byaau. [Tpu paccMaTpHBaHAH [Aa-
CTHHKH HE ClIefyeT SarpsisHaTh CTEKAIOMIAM C Hee NposBUTEneM
bukcax. a1y

[poxomxurensuocts NPOsIBJICHHS OBIBACT pasAHYHOM: OHA
SdBHCHT OT MHOrMX (pakTOpOB: a) Xapaxkrepa chemiH, 6) copra
NIACTHHKH, B) COCTABA NPOSAABUTES, T) SKCIOSHIHUHA H A)  TeM-
T€patypel. [Mostomy He mpexcraBasercs BO3MOXHBIM yKasaTh

8




CTAHAAPTHOE BPEMs HPOABJIEHHMs, NPUIOAHOE AJA BCEX Ciay-
yaeB. Lludpu, npHBeseHHbIe HA PHCYHKe 32 Hal KiOBETKOR
C TNpOsIBHTEJEM, YyKasplBalOT IPeaesbl IPOAO/IKHTENbHOCTH
nposiBleHHs AJ HOPMa/JbHBIX CayyaeB. Ecau 3a ykasaHHoe
BpeMs He yJIacTCd MOJYYHTb OKOHYATE/NbHO TOTOBOTO Hera-
THBAa, TO CKOpee BCEro HaJHIO HMeeTCs Kakad-AHO0 ouubKa,
yajue BCero Hejozepxka npuH cbeMke. IIpogo/mKHTeNbHOCTD
NPOABJEHHS 3aBHCHT B OOJbLIOA CTENEHH OT TeMIepaTyphl
NpOsiIBUTE/s: HOPMAJbHOR CYHTAeTCAd KOMHAaTHas TeMmeparypa
(17— 18° C). Tenani#t mposiBuTe/Nb paboTaeT GHICTpPee, XOMOA-
HHIA — MenJIeHHee. ~

Touno ompenenuTb NpPH3HAKH OKOHYAHHA TNPOABJEHHS J0-
BOJIBHO 3aTPyAHHTENbHO. B 06IieM MOXHO yKa3aTb Ha TaKOH
CPaBHMTEJbHO INPOCTOH MNPH3HAK: Kaxnas NJACTHHKA, €CJH
Aayke OHA COBEPIUIEHHO NPOAB/AEHA, HMEeT SCHO-- PA3JHYHMBIA
¢ ofpaTHOR (CTEKASHHOM) CTOPOHHL CJOH HENMPO3PayHOro 2KeJ-
‘TO-MOJIOYHOrO uBera (1[BeT CBeXEeH IIACTHHKH), 3TO  Hemouep-
HeBUIME NOJ BJAHSHHEM CBeTa coJH cepebpa. Tak Bor, ecan
npeiMeT CbeMKH uMea Oesble MecTa, TO K KOHIYy NPOSBACHHS
n300paxeHnHe 3THX MeCT JOJKHO Ha O6pPAaTHOH CTODOHe Hera-
THBAa MNpPOCTynaTh TEMHLIMH nATHaMM. Ecau Boigepxka Obiaa
NPaBHJbHON, TO NPOSBJIEHHE CJAefyeT BeCTH [0 TeX Iop, Moxa
Ha HeraTUBe MOSABATCHA pasJuyHble MeJKHe JeTanu: TpaBa Ha
NepefHeM IJIaHe, 1eTald TEeMHON OAEKAB! H T. I.; €CIH K TOMY XKe
n300paxceHue Npu pacCMaTPUBAHUM €rO Ha NPOCBET NOCTATOYHO
CHJ/IBHO, TO IPOSBAEHHE MOXKET CYHTATHCA 3aKOHYeHHRIM. [IpaBaa,
YKA3aHHSI 5TH BecbMa NPUOJMBHTENbHL, M HAYMHAIOLUEMY MpHU
NPOABJEHHHN NEPBHIX HEraTHBOB NPHXOAHTCH 60/ee HJIH MeHee
noJarathbCs Ha COOGCTBEHHOE YyThe. BecbMa Mo/e3Ho, €CJIH OINbIT-

HH#A TOBApHI, IOKAXET HaYWHAIOIIEMY HOpMaJ[beIﬂ HEraTUB
. H IIpOBeJeT C HHM ﬂpOGHOE MPOABJAECHHUE IIDABHJIBHO 3KCIO-=

HHPOBAHHBIX MJacTHHOK. C TeueHHeM BPEMEHH HAYMHAIOLIHA
NPHOOGPETET OMHT ¥ CMOXET TOYHO pacCno3HAaTh B KaXAOM
OTJE/NbHOM C/aydYae, KOrja cjienyeT 3aKOHUHThb NPOABJECHHE.
[TlposBaenHbifi,” HO HeOT(HHKCHPOBAHHBIH, HEraTHB KaxeTcs
HECKOJBKO TeMHEe, YeM OH MOJYyYHTCs IIOCJEe OKOHYATENbHOH

06paboTKH: KpaCHLIH CBET 3aTPyAHAET PaCCMATPHBAHUE, K KpOME

TOrO nocje QUKCHPOBAHHS HEraTHB CTAHOBHTCS CBETJIEE.

HauunaomeMy caegyeT MMeTh B BHAY, YTO Jydlle HEMHOI'O
3aTAHYTh NIPOSIB/JEHHE MJACTHHKH, YEM UEPecuyp pPaHO BHIHYTb
€e H3 NpOSIBHTENS; HO €C/IH HEraTHB CAHIIKOM NepenposiBJeH,
TO 3TO TOXe omubxa. CHUMKH MEeA3axel M 3jaHui, nomycka-
oiue 60JbIIyI0 NPOPaboTKy JeTajZed H CBETOBHX KOHTpa-
CTOB, MOXKHO MPOSABJATb HECKOJBKO - A0JbIIe. [Toprpersl, Ha-
060p0T, Cne,)lyeT HpOHBJIHTb MEHLIlIe, He 10 KOHIa,
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3. CnonacxusaHue Rl

Ecau yxe NposiBAE€HHYIO MJAaCTHHKY MEePEHECTH M3 INPOABH-
TeAs NpAMO B (uKCax, TO BMECTe C HEH TyJAa mnonauer He-
KOTOPOE KOJHMUECTBO 3arpssHsiomero GUKCAX TPOABHTENS.
[TosToMy paHbine HYXHO CMEITBH C NACTHHKY OCTaBIUMACA Ha
HEH NposiBUTENDb, YTO JOCTHUTAaeTCs CNOJAaCKHBAHMEM €e B Teye-
HHE 15 cex. B KIOBETKE C YHCTOH BOJLON WM Ke MOX KPaHOM,

4. MukcuposaHue (saHpenneHue)

[Tocne mposiBAeHHS HeraTHB Bce €lle YyBCTBHTE/IEH K CBETY.
DTa 4yBCTBHUTEJbHOCTb MOMKET COBEpPIUEHHO HCNOPTHTH €ro Ha
CBETY, €C/IM B CBETOYYBCTBHTENBHOM CJOE OCTaACsd HEeCMBITHHA
nposiBuTenb. Kpome ' Toro, HeraTHB HenpoapaueH — MOKPHT
H36BITOUHBIM CJ0eM 6pPOMHCTOrO cepebpa, HMEIOLIEro KeATO-
Baro-Mo/iouHHH uBet. O6esonacuTh HeraTHB OT AEHACTBHS CBeTa
M yHAJuTb M3JMIIHEe 6DOMHCTOE Cepe6po MOXHO MOCPEACTBOM
TaK HasblBaeMOro (HKCHPOBaHHA; AJS BTOr0 MNPOABJIEHHYIO H
OMOJIOCHYTYIO NJIACTHHKY NOMEIIAI0T B KIOBETKY C (DHKCAXKeM-
3aKpenure/sieM, MpeAcTaBiAsiomuM coboil pacTBOP THIIOCY.JIb-
¢ura B Boje: 25 2 (rpammoB) runocyabdura na 100 cud (kyOu-
YeCKHMX CaHTHMETPOB) BOAHL.' PHKCHPOBaHHE HAUHHAETCH €IIe
NpH KPACHOM CBeTe. ; : :

ITocne Toro kak miacTHHKA npoJexaia B (HKCAXKE MHHYTH
TPH, @ emle Jyvule naTh, MOXHO 3axeub Oeilblt cBeT: Ecan
GeJBlfl CBET KeaaTeJbHO 3a:Keyb Ceiuac Ke IO OKOHYAHHH
NPOSIBNEHHUS, TO 3TO MOXHO Cjle/aTh, HAKPHB NPeABAPUTENBHO
KIOBRTKY C (DUKCHPYEMOH MAaCTHHKOH KYCKOM KapTOHa,

Ecnn no ucreuenun 3 —5 MHH. PacCMOTPETh NJIACTHHKY Ha
NPOCBET MM Xe C 0OpPaTHOMH, CTEKASHHON, CTOPOHEI, TO MOXHO
3aMETHTb, YTO MOJOYHO-XEJTHH HENpPO3pauyHH{l OTTEHOK Ha
CTEKNAHHOX CTOPOHE NJACTHHKM Hauask PacTBOPATbCS B (PHK-
caxe, npasja, HEPOBHO MeCTaMH, HO 3TO 3HAUEHHS HE HMEET,
M HEraTHB NOCTENEHHO CTAHOBHTCA NPO3pPauHeIM. MHHYT uepes
10 xenTHfl OTTEHOK COBEPUIEHHO HCHe3aeT. 34 ero MCHYesHO-
BEHHEM YyI06HO Ha6JI0JaTh CO CTEK/SHHON CTOPOHH mAa-
CTHHKH. ; :

Hee6xoaumo TmiaTeqbHOE (DHKCHDOBaHHE, MHAUE HA HEraTHBE
BIOCAEACTBUH MOTYT MOSIBUTHCS IKENTHIE HJIH KOPHUUHEBhHIE
natHa. IlostoMy He cienyer BEHIHMMATh HEraTHB M3 (HKCaxa

‘ ceduac xe, KaK TOJbKO HCUE3JH NOC/IeIHUE CJAeAbl MOJIOYHO-

XKeJNTOr0 OTTEHKa, T. €. ODOMHCTOro cepebpa, a HyXHO OCTa-
BHTb €ro TaM eme MuHyT Ha 10, — nagapHefimee guxcupoBaHue
mpena He npuHecer. Takum 06pa3oM a9 OKOHUaTeABHOTO
@uKCHPOBAHHA TpebyeTcs 06wYHO MuHYT 20. Ecaum pacTsop
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¢uKcaxa CAMULIKOM XOJOAeH (HopmasabHas Temmepatypa 18°C)
HJM. e UCTOIIEH NPONOMKUTENbHHIM ymnoTpebJeHneM, (HKCH-
poBaHHE MOXET NpPOAOMKATHECA M joabme. CKynmuTbcs Ha
¢QuKCcax ¥ ynoTpebadaTh yke MHOTOKDaTHO HCNOJ/Nb30BAHHBIE
pacTBOPH €ro He C/aejyeT. ot ik

~ Korzma nsacTuHKa OKOHYaTenbHO OT(HUKCHPOBAHA, OHA Mepe-
crtaeT ObiTh CBETOUYYBCTBHTE/JbHOR H MOXET BHIHOCHTB/ JI06OH
CBET.

6. lNpombiBKa

[locne duKcupOBaHHS HYXHO COBEPUIEHHO YA4AUTb OCTAB-
IMUACA B KeJATHHOBOM CJO€ IIaCTHHKH (PUKCAX — FHOOCYJb-
¢HT, HHAYe OH BCKOpE HCHOPTUT MJACTHHKY. [lisg aTOro Hera-
THB CI€AYEeT TIATEJNbHO TIPOMBITh, Jiyyllle BCEro B MPOTOYHOH
BOJe, NOJOXUB HEraTHB B KIOBETKY MM APYro# MOAXOASUIHH
YHCTHIA COCYX M MyCTHB B HETrO CTPYIO BOJAH M3 BOZONPOBOAA
(puc. 32). CTpys noMxkHA OHTh HE CJAMIIKOM CHJIBHOH M He
NOJ/DKHA majaTh HENOCPEACTBEHHO Ha NJACTHHKY, TaK Kak
MOXET NOBPEeIMTb ee; CTPYIO HaJL0 HAampaBHTb Ha CTEHKY CO*
CyjJa uMaM Ha cBOo6oIHYyI0O uyacTh AHA. [IporouHas Boga GHICTPO
BHIMBIBAET H3 CJOSI IVIACTHHKH HEXeJaTeJbHbie PacTBOPUMbIE
OCTAaTKH, H 4Yepe3 moJyaca NPOMBIBKY MOXKHO CYHMTaTh 3aKOH-
YeHHOH. : ,

‘Ecam npoMmsiBka noj BoAONpPOBOAOM NOYEMY-1160 Heyn06Ha,
TO ‘MOXHO NPOMBITH HEraTHB B KIOBETKE B TeUeHHe uaca,
CMEHssl 32 9TO BpeMs BOAY, IPUMEDHO, uepe3 kaxjse 10 MHH.

Haunnaomwemy ayume nposiBAsiTe HEraTHBH MO OZHOMY, a
(bHKCHPOBATH W MPOMBIBATH HX CTOJbKO, CKOJbKO BMEHMAeTCH
B COOTBeTCTBYIOIHE COCynbl. Bo Bpemss mposBiaenus, ¢uKCH-
pOBaHHSl H NPOMBIBKM CJelyeT CJAeJdTb 32 TeM, YTOOBl OJHH
HEraTHB He 3ajeBa/j APYroH, Tak KaKk HHaye CTEKJAO Tnouapa-
naer MITKHE XeNaTHHOBHIH cioi.

6. Cyuwxa

Tenepb 145 TOro, 4To6H HEraTHB Gbii OKOHUATEALHO TOTOBLIM,
ero OCTaeTcd TOAbKO BHICYMUTb. CYMUTHL HEraTHBH Jyullle Ha
CTEHUHaNTbHOM CTaHOUKE (PHC. 7), 32 HEHMEHHEM KOTOPOTO MOMXKHO
NPHCJAOHHTb  MX CTEKJASHHOH CTOPOHOA K CTeHKe H T. m.,
cAens, 4ToOn HHKaKue NOCTOPOHHHE INpeAMeThl He Kacaauch
ca05. ;

Ecau CywlaT Ha MOJACTaBKE OJHOBPEMEHHO HECKOJbKO Hera-
THBOB, TO CIEAYET CTAaBHUTb HX 1O BOSMOXHOCTH HE CAHIIKOM
6An3K0 ONMH K ADYrONy, 4To6bl MeXAYy HUMU Mor cBo6OAHO
IHUPKYARDPORATH  BOSAYX.

/
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Hu B koeM cayuae Heab3si YCKOPATb XOJ CyLIKH, CTaBsd
NMACTHHKY B Tem/joe MeCTo,—Ha COJHIe AJH K nedxe: sTHM
MOJXHO /IErKO paci/aBHTh KenaTHHOBHIA COfi ¥ COBEpIIEHHO
HCINOPTHTb HEraTHB. ; » e

Jlyyme Bcero CyMHTb HEraTHBE B XODOMIO MPOBETPEHHOM
noMemenny, 6es IBUIH, KOTOpas, NPHAHNAs K CJI0i0, XacT Ha

AyMKX OTHEedaTKax NMATHA H TOUKH. Kax 6b1'Hi ObisI0 BEAUKO
HeTepnenue HAYHHAIOWIEro, ClGNyeT HA BPeMsA CYIIKH OCTAaBHTDH
HEraTuB B HOKOE M HE CTPEMHTBCH YCKOpHTb ee. flepeHoCHTD

HeraTHBL BO BPEMs CYUIKH B IPYroe MECTO HE DEKOMEeHLyeTCs.

[To OxOHUaHWM CYIUKHM HEeraTHBHBIA NMPOUECC 3aKOHYEH.
B panbHeifimeM, BO n3bexaHue MOBPEXKACHHA SMYJbCHH, HE-
raTHBH XPaHAT, CK/AaJbiBas HX MOMapHO C/IOEM K. CJIOIO.

7. OueHKa roToBOro HeratHsa

Korgna HeraTHBHBIE TNpOLECC 3aKOHYEH H HEraTHB COBEp-
[IEHHO BHICOX, €r0 HYXHO BHUMaTeJbHO OCMOTPETb Ha NPOCBET
JUIf BHABJNEHHS OWMOOK H BEIACHEHHA MX NPHYHH, 4TOCH MO
BOSMOXHOCTH YCTPAHUTb MOLOGHEE OmMUGKH B OyLyIIEM. Ha-
ypHaloUMit B CBOeH PaGOTe €CTECTBEHHO He MOXET H36erHyThb
omu6ok. Tak BOT H HY)HO Ha 3THX OmMOKAX y4HTbCH, H3BJE-
KaTh W3 HHX MOJb3Y A5 AajbHelmiedr paboThL.

HeraTus c/leiyeT OLEHHBAaTh C ABYX TOYEK 3PEHHS:

1. [ITpasuasro s ObiAG npOU3BEOEHA JKCMOSUYUR NpU
csemre? S :

9. ITpasussro an 6via nposeder HezamusHbliL npoyecc?

O npaBHIbHOCTH 3KCIO3HIUH MPU ChEMKE MOXHO CYIHTb
MO CTemeHH TPOpPaGoOTKH TeHeHd mpeaMeTa ChEMKH (wa Hera-
THBE — 3TO CBETJHE M NMPO3PAYHHE MECTa).

Ecan 10 GUKCHPOBAHHSA TeHH NPEACTABISIOT CIIIOUHOE Gesoe
HJIH Cepoe MecTo 6e3 BCAKOTO PHUCYHKA -HJAH I0C/HE ¢dukcupo-
BAHHMS MMEIOT BHJ COBEPINEHHO NPO3PAUHHIX (CTEKATHHHIX) 6e3
xakux-1160. MOAPOBHOCTEH, TO HATHNO HedooepdycKa TpH
CheMKe, T. €. SKCHO3HIHA- Gha uepecdyp KOpoTKol (puc. 35).

Ecau ke B TEHAX HMEIOTCS BCe NOAPOOHOCTH, H HEraTHB
NpH STOM sICEH W Ha HEM OTYET/MBH KaK COBCEM TEMHbIE, TaK
W COBCEM CBeT/IHe Mecra, TO 3KCmosunus Oblia B3sTa Impa-
BuabHO (puc:. 36). j S '

Ecau nonpo6HOCTH B TEHSX MMEIOTCs, HO BeCh HEraTup IMo-
KPHT JErKOH Cepoil Byasblo, MOKPHIBAOLIEH H INPO3PATHHIE
MECTa, TO 3TO 3HAYMT, YTO SKCNO3uUHUS Oblia 6ojee NPOAOA-
KUTEJbHOH, UeM Tpe6Gyercs, T. €. HATHLO nepedepicKa.

Ecau XKe rycras cepas Byaib NOKpHBaeT BeCb HErdTHB
HACTOJIBKO CHJBHO, 4TO KOHTYPHl NMPEAMETOB M AETa/lH HA HEM

[ B7 o
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€ABA DA3AMYUMEL, TO MBI CHENaJH NPH CHEMKE MHOTOKPATHYIO
JHECKO/IbKO pas NPOTHB HOPMANbHOM) mepefepxkKy (puc. 37).

Byanb MOXET NPOHCXOAUTHL TaKke U OT APYrofi NpUYHHEL
a4 UMEHHO OT TOrO, 4TO Ha MJAACTHHKY TONAJ CBET,— I0CTO-
DPOHHHH HJH OT HEAOCTATOYHO HEAKTHHHUYHOTO KpacHoro ¢o-
Haps, HO B NAHHOM CAy4Yae Mbl HCXOAHM M3 NpEANOJOKEHHS,
YTO BCE HEOOXOAMUMEIE IPEXOCTOPOKHOCTH H npaBusa GBI
€060 IEHE. ' : ‘

O npaBuJBHOCTH NPOABACHUS HELATUBA MOKHO CYyIUTb IO
CTENEHH NMPOPAGOTKH CAMBIX CBETJBIX MECT NpeAMera (csema,
BHIXOJALIHE HA HEraTHBE TEMHBIMH) H IO KOHTPAcTaM MexAay
CBETAMH H TEHAMI. « :

Ecnu HeraTHB mOMYuMJICH B £ bl #, T. e. HMelTCA BCe e-
Tald B TEHAX, HO CBETA CAa00 MOKPHITH; BBILIIU CBET/IOCEPhIMH,
H pDE3KHE KOHTPACThl MEXAY TEMHBIMM M CBETJLIMH MECTaAMH
OTCYTCTBYIOT, TO 8TO B8HAYHT, YTO Mbl 3aKOHUH/H HPOSBJEHHE
CJAHIIKOM PaHo. © . ,

Ilpu npaBuiIBHO NpOBENEHHOM NPOABIEHHH Ha HeraTuse,
npH o0IeM XOpOWEeM IIOKPHITHH, OTYET/IUBO BHIABJEHBLl KOH-
TPACThl MEXIy TEeMHBIMH H CBET/IBLIMH MECTaMU. - %

Ecan cBera rycro mnokpeiTe, mnourtn YEePHBl ¥ KOHTPACTHI -
MEXAYy CBETAMH H TeHAMH Uuepecuyp pesKH, TO B8TO CBHIE-
TEALCTBYET O TOM, YTO NPOSBICHHE OO CAMIIKOM MPOAO-
XKUTeAbHEIM. HeraTus .nosnyuaercs B atom CAydae X EeCTKHM,
YTO OCOBEHHO HEAOMYCTHMO AJS IOPTPETOB.

8. TexHuyeckne TepMuHbl

B ¢ororpaduyeckoi JIHTEpPAType — KYpPHANax, KHHXKAX IO
¢dororpaduu, HakoHen, B HaCTOSLIUX YPOKax — MOCTOSHHO
BCTPEHAIOTCA PA3/MYHbIE CNEUHANbHBIE TEPMHHBL, 3HAUEHHE
KOTOPBEIX HAYHHAIOWHA [JOMKEH TOYHO YACHHTh. 3LeCh MbI pac-
mudpyeM Te M3 HHX, KOTOPBIE KacaloTCs HEraTHBOB.

Pesxocms Heratusa: Bce JHHHM SCHH H OTUETJHUBHl, MJAOC-
KOCTH NDEIMETOB TOYHO M SACHO pasrpaHuyeHsl (puc. 42).
Hauunalomue HHOrZa CKJAOHHE CYUTATH PE3KHM HEraTus
C CHJPHBIMH KOHTPACTAMHM MEXIY CBETaMH H TEHSIMU, Ha CaMOM
Xe JieJie Pe3KOCTh HEraTHBA He MMEeT HUYEro OOILIero ¢ ero
KOHTPACTHOCTBIO.

Hepesxuli HeraTiB: KOHTYPH H JHHHH IPEIMETOB HESCHH,
pacIIBIBAIOTCA ‘KaK B TyMmaHe (pHc. 41). ;

C0O80oeHHbIL HETaTHB: BCACACTBHE COTPACEHHS anmnapara. Bo
BpEMs CBHEMKH HJM H3-33 [IBHXEHHS NPEAMETa CheMKH HeraTHB
BLINIE/ HEPE3KHM, NPHYEM KOHTYPH INPEeaMeToB CIBHHYTHI,
CABOEHE], OYEpPYEHEl AByMf HAH 6oJiee JHHHAMHU (puc. 43).

Puc. 43. Cuasaro,

Puc. 42. Pesko.

Puc. 41. Hepesko.
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ITrogxum HETaTHB OLiBaeT B TeX Caydyadx, KOrja CBeT najnan
HA MPEAMET CheMKH MPAMO CHepe/id; Ha TAKOM HEeraTuse 06bIUHO
NOUTA HET TEHeH OT NIpPeAMETOB, KOTOPHIE NOJYHAITCs JHIUb
NpH KOCOM OCBEILIEHHH. :

BsiasiM HA3HIBAGTCH HEraTHB, Ha KOTOPOM €CTb BCe JAeTaJH,
HO HeT KOHTPAaCTOB MEX1y CBeTaMud M TEHAMU. ¥

MseKus HA3HBAeTCA TAKOM HeraTus, HA KOTOPOM KOHTPACTH j
He CJAMIIKOM peskH, a, Hao60pOT, TapMOHHYHO OTTEHEHHL
(B cospeMenHO# (oTorpaduu NPHHATO HASHBATH MATKHM TaKXe
HEraTHB C PE3KOCTbIO, YMBIIIJIEHHO CJerKa ymeubmeﬂﬂbﬁ B Xy-
JOXECTBEHHHX leasx. Haunmaiomemy 3aHHMaTbCAd STHM HE
PEKOMEHYeTCs). - ;

Jecmrum HasHBaeTCs HEraTHs, Ha KOTOPOM KOHTPAaCThi -
MeXJAy CBETAMH H TEHSMH YepPecuyp Pe3Ku: Ha TAKOM HEraTHBE
He)XHEIE CBETJbE MOJAYTOHA He OTJIHYATCA OT APKHX CBETOB.

CoYHbM HA3HIBAETCS HEraTHB C TapPMOHHYHBIMM KOHTPACTaMH
MeXJy CBETAMH M TEHAMH, AETa/H HA HEM OTUETIHBO BLIAB/ICHEL,
- cBeTa JOCTAaTOYHO MOKPUITHL.

[Taomupiit, nai. 2ycmot, HEraTHB — POIYCKAIOMHA Mano
cBeTa, ero TPYAHO paccmMaTpuBaTh Ha NMPOCBET. :

TonKuli — 3T0 HEraTHB C HeGOJbIIAM OTJOXKEHHeM cepebpa, -
T. €. OYEeHb TMPO3PAUHBIH H OOBIYHO MAJIOKOHTPACTHBIH. :

Byaas — 6o/iee HaIM MeHee CHJbHBI Cephlil TOKPOB MO BCEMY -
CJOI Herarupa.  ° , e

Beiayuennbii Ha3bIBAaeTCA HEraTHB, Ha KOTOPOM HApOUHTO
pACTSHYTHM TPOJOMKHTEbHBIM IPOABNCHHEM CTAPANHCh JI0-
GuThca aydmel mpopabOTKH, XOTH OTCYyTCTBOBA/IH Heo6Xx0 11~
Mple A MOAyuYeHHs HOPMa/JbHOTO HeraThpa yCJAOBHS (nanpu-
Mep, Gbsia HEJIOJEPXKA NPH CHEMKE WK c1a60 JeHCTBYIOIIHH
MPOSABHTENb — CAMIIKOM XOJOMHBIH UM C UPE3MEPHO 60bIIHM
KOAHUECTBOM GPOMHCTOTO KaJHs).

Eciu CBeTa COBEPUIEHHO HEMPO3PauHbl, TO TOBOPAT;  HTO -

~
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Ypok 6
MoauTHBHLIA nNpouecc

Hak nonyyaetcs OTNeYaToK Ha Gymare

Ha noayuennom B peayapTare (QoTorpaduueckoh CHEMKH
yeraTHBE YEPHOE BHIXOIHUT GedbiM, a 6en0e — gepHbIM. [ToHATHO, 2
9TO HAC<yAOBIETBODHTL HE MOXKET; HYKHO TOJYYHTb CHHMOK
¢ TpaBUABLHEIM COOTHOUIEGHHEM TOHOB, Ha KOTOPOM TeMHbIE

L >

\ecTa CHHMAeMOFO MpeiMera BHULAK Gl . TEMHBMH, 4 CBet-

}

7516 — CBETIMMH, FIMEHHO TAakOR CHMMOK ¥ SBJAeTCH 'KOHeY-

wolt 1eablo cbeMkH. UTOOH NOAYHHTD TaKOA CHEMOK, HYXHO

3aCTABHTH = CBET BO3/IeHCTBOBATH CKBO3b TMOJyUeHHH HaMH
HeraTHB HAa CBETOHYBCTBHTEJbHYIO 6ymary. Ha srof Gymare
\ecTa, Ha KOTOPHE MOfeHCTBOBA/ CBET, MOTEMHEIOT, a MecTa,

Ha KOTOpHE CBeT He AeHcrBoBal HJH JeHcTBOBal MeHbIle,

- GyayT Gonee WJH MEHEe CBETBIMHU; MO3TOMY Ha OTNEHaTKe MBl

NMOAYYHM COOTHOILIGHHE TOHOB, 06paTHOe TOMY, KOTOpOe GHlI0
wa HeraTHBE,—TOJyuuM, TaK CKasaTb, HEraTHs ¢ HEraTnsa,
KOTOPHA M OyHeT nosumusoi, — OTHedaTLoM, NpaBH/IBHO Te-
pefaomuy JeACTBHTEbHbE COOTHOLICHHUS, TOHOB 3aCHATOrO
npeamera. Ilponecc moaydenus oTnewarxa ¢ yeratua W 006-
pabOTKU €ro HOCHT Ha3BaHHE no3umusroz0 npoyecca.
CpeTouyBCTBUTENbHAS OyMara MOMKET 6LiTh MOApA3AeeHa
Ha 1BE KAaTErOPHHM, W, B 3aBHCHMOCTH OT XapaKTepa GyMmars,
KOTOPOIO Mbl MOJIb3YEMCS IS MOJYHEHHH OTIeYaTKa, 03U THB-

. Wi mpolece JeAWTCA HA ABA BUAR:

1. ITosumusnsiii npoyecc na Gymarax ¢ BULHMBIM n3obpaxe-
HEeM, Ha3bBaeMBIX TaKxKe JHEBHBIMA GymaraMH: IeyaTaHue
NPOU3BOAMUTCA HA AHEBHOM CBETY B TeueHne 6ojee UAH MEHEE
NMPOJO/KUTENABHOTO BPEMEHH, N0 TEX mop, MOKa u3o0pa-
’eHue Ha Gymare, KOTOpPOe CTAHOBHTCA BHAHMBIM IOCTEINEHHO,
Gyner BOJHE OTYETIHBBIM.

9. IMosumusnsii npoyecc Ha bymarax ¢ nposiBJEHAEM: Teya-
TAHWE TPOM3BGAWTCH TPH HCKYCCTBEHHOM CBETE B TeueHue
HECKOMbKUX CeKyHI; H3o0paXkeHne Ha Gymare CTaHOBHTCH

BHIHMBIM TOJIBKO nocJae IposABJACHHA B COOTBETCTBYIOLIEM

NpOsIBATEJIE.

MeuaTaHWe Ha Oymarax C BHAWMbIM H30=
GpaHeHHeM (AHEBHbIX)

Xo4 mpouecca HarasfAHO MOKasaH HA pucyuke 44. Bywmar
¢ BuIMMHM u3Q6paxenuem o6/aajalT TEM NPEHMYIIECTBOM,
yro naoT (OTOpaGOTHHKY BO3MOKHOCTD Ha6/08aTh 32 MO-
sSBJeHHEeM u306paxeHud. ITO OCOOEHHO BAXHO A/ HayuHa-

IOIHX, H [O03TOMY HM pEKOMeHlIyETCﬂ IIPUMEHATD HMEHHO

AHEeBHbIE GyMari.

CBeTOuyBCTBHTE/bHBIA CIOH Gymar € BHAHMBIM n3obpaxe-
HUeM H3MeHseTCsl NMOJ BAMAHHEM CBETd CPAaBHUTENBLHO MeZJEeHHO,
W KPaTKOBpPEMEHHBIH KOHTPOJ/b us00paxKeHusd, npoussonnmmﬁ
Ha paccesHHOM JHEBHOM CBeTe, HE BPEIHT Gy aymeMy H30:
Gpaxenuio. [lneBusie GyMaru OBIBAIOT [eNNOHAHHOBHIS, apH-
CTOTHOHHE ¥ anpGymunnsie. COBETCKAMH dorodhabprramu

- 83
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_BHNYCKAaeTcs apHCTOTHNHAA AHEBHAsN oymara. IlosTomy mumie
MB OMHIIEM XOX 06paboTKH  HMEHHO B5TOH Gymarn. B 06-
jeM ke 06paboTka u APYTHX NBYX COPTOB NHEBHOH Gymary
ananoryunHa 06paboTke apUCTOTHIHOM. R
Bce dororpapuueckne Gymary usroTOBATIOTCH TSTHUEBBIMH,
M0/iyMATOBEIMH, MATOBBIMH H IIEPOXOBATHIMHU, NPHUEM Medata-
_HHe W 06paboTka OT MoBepXHOCTH Oymard  He 3aBHCAT. |

Craassiy coeT B
rAYBHH@ KOMNHETSH!

ApKIG AHECHOA Jros0e oc:ﬁseu;emgz‘I ¢
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# 1. flevararue 2@1’7:2’:??;33: S.flpormeisre

Puc. 44. Kak nonyuaercs oTmevaTox Ha AHEBHOM Gymare.
S
1. MNeuatanue

BuyTpb KONHPOBa/JbHOM paMKH KJIaACTCH 3MYJIbCHOHHOH CTO-
pOHON BBEpX, T. €. K KpBllIKe DAMKH, HEraTHB; Ha paccessHHOM
JHEBHOM CBeTy (He Ha COJIHIE) M3 NaKeTa BHHUMAETCH JAWCTOK
CBeTOUYBCTBHTENbHOMN GyMard i KiaajaeTcs Ha HEraTus TaK, 4T00bI
CBETOUYBCTBHTE/bHEIN C0A Oymaru mpujaeranzx 5MYJ/IbCHOHHOH
cropoue meraTHBa (puc. 45). 3aTem Ha GyMary Hax/JajpIBaercs
KpHIIKA PAMKM H 3aKPEMIAETCA NPYKHHAMH. :
~ CBeTOYYBCTBHTEIbHBIH C/I0K GyMard ysHaeTcs: B I/ISTHI[EBOH—
no 6aecky, a B MaroBod Oymare —mo CJErka XKeJITOBATOH
. OKpacKe; KPOMe TOro, Gymard HMeEIOT CKJORHOCTH CBEPThHI-
BaTbes caoeM BHYTpb. [lpu pabore He CAeAyeT JOTparuBaThes
0 CBETOUYBCTBHTENBLHOTO €05 MajabuaMmy, TaK KaK STO MOXET
NPUBECTH K NsTHAM Ha M300paxKeHHAH. !

Korja paMka 3apsoKeHa, MOJIESHO BBITEDETb CHAPYXKH 4HCTOH
TPANKOH CTEKJAHHYIO CTOPOHY HEraTHBa; 3aTEM pamka cTa-
BHTCH Ha MOJHLIE JHEBHOH CBeT, NPHUYEM COJHIE HE JLOJKHO
| magaTh MNPSMO Ha HeraTus; He JOJ/IXHBI nagaTh Ha HEraTtHB
raKie HUKAKHE HepaBHOMEpHBIE MM YaCTHYHbBIE TEHH, nHaue
¥306pameHue NnoayduTCs HEPOBHBIM. i

Jl% KOHTPOJSL 32 06pasoBaHHuEM u306paxenns « Mbl BpeMsi
OT BpeMeHH YHOCHM paMKy mnojasblie OT OKHa, OTKPHIBAEM

o4

o

1raeTcd.

Oy MNONOBMHKY €€ KPBbIIKH OXKE
Gymary u CMOTPHM, HACKOJDBK( BUHY
5TOM. HYXHO CTAPATbCH HE CABHHYTH, Gymary,
TYpHl Ha OTHEyaTKe MOAYHaTCs CHABOEHHBIMH. |

Yepecuyp a106ONBITCTBOBATD HE C e}
HYXHO CMOTpeTb POBHO CTO/IBKO BPEME
AJT KOHTPOJIs, KaK HaJEKO 3allI0 Medal C CMOT]
paMKa cejiuac e 3aKPhIBACICs W CHOBA BHICT: AsIeTCS Ha CBET
Jlyume craButh 'PaMKy He BEePTHKANBHO, & MO ‘HE PHI}
yraom k HeOy. [leuaTanue e AN
cJelyeT MNPOAOJKATH [0
Tex Mnop, TMOKa OTHeYaToK
He CTaHEeT BHIMMBIM BOBCEX
JeTassX ¥ CaMble TEMHBIE
MecTa He ipuo6peTyTOpOoH-
30Boro orrexka. Kak mpa-
BHJIO, TMEYaTaloT HEMHOIO
TeMHEe, uUeM Kejare/eH
OKOHYATeJbHBI  OTHeua-
TOK, TaK KaK NpH Mocjaery-
jouleft o6paborke CHEUMKA
CHJ/1a €10 HeCKOJBbKO yMeHb-
[Tocnie HeGOJb-
IO MPaKTHKH BOMNPOC O

e

B KonupoBarsmod pamke.

IMYNBCNOHHIS CTOPOHS
BYMErH

IMYIBCHOHHES CTOPOHE Herd TUBS

Puc. 45. Kak nOMmKHbl JexaTb B KOMHPO-
BaJbHOY paMKke HeraTWp W Oymara.

TOM, OO0 KakKOH CTemeHH
CAGLYeT nepenetamvi8amb CHAMKH, HE Gyner BBLI3HIBATL CO-
MHEHH . 5

[lpu neyaraHud Ha JIHEBHBIX Gymarax cjepyer. BapbHpO-

BaTh OCBElIEeHHEe B
a UMEHHO:

1. C Hopma/bHblx HEraTHBOB TMevaTaHHE MPONU3BOJUTCT HA
pPaccesiHHOM JHEBHOM CBETe.

2. C KOHmMpAcmHbX W NAOMHbLX HETATHBOB NEHATATH HYIKHO

33aBHCUMOCTH OT XapakrTepd HeraTuBa,

~ Ha sIpDKOM COJIHEYHOM CBETE.

3. C 854bix W MOHKWX HETATHBOB MedYaTaTh HEOOXOAMMO HA
cnaGom csere (B TEHH).

Korna meuatanne H306paKeHHs MOKHO CUHTATh 3aKOHHUEH-
HBIM, TIlepeHOCHM PaMKy B MeHee OCBEIIeHHYIO 4acThb KOMHAThI,
31eCh OTKpbIBaeM ee H BBIHHMAeM OTMNEUATOK. He caenyet
TOPOMUTLCS' MOKA3BIBATH KOMY-AHO0 3TOT OTHEYaTOK uau ca-
MOMY ROJTO paccmMaTpHBaTh €ro, Tak Kak OT JaJbHeHIero
JeHCTBHS cBeTA OTNMEYaTOK GyldeT MPOAOJKATH TEMHETb; C HHM
HYXHO eme mpoJesafh OMepaluH, 3aKaHYHBAIOIIAE MO3UTHB-
HBI/l TIponecc: BHPHPOBaHUWe H (QUKCHPOBAHHME,

5=20 ypokom. (: 15
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% i UpMpOBAHHe U (hHKCHPOBAHHe

_OTmeuaTOK He MOMAABACH AaibHEHIIEMY NeHCTBUI0

HYKHO OT(QUKCHPOBATH B PacTBope rumocyibdura.
: @ JIHeBHOH Oymare

| BAPHUTENBHO eIl 1
" B CHELUANbHOM PacTBope. ; !
"BupupoBanve n QuxkchpoBanne OOGBUHO TMPO- &
W3BOJATCS 'B OJAHOM' OOLIEM PAacTBOPE, KOTOPHI Cpasy H TO- -
HEPYeT  QUKCHPYET OTNEevaToK, UTO 3HAUMTENBHO YIOGHEe.
YnorpedaseMblii Aas 2TOr0 TaKk HasplBaeMblil B PAIHC-PUKCANC.
npojaercs B doTorpaguueckux MaraspHaXx B CTEKJIHHBIX ma-
TPOHAX, CONEPIKUMOE KOTOPBIX PAacTBOPAETCA B YKA3aHHOM Ha
3THKETEe MaTpoHa KOJHYECTBE BOJIbI.

OTrmeyaTox ONyCKalT B PAacTBOP BHPax-uKcaxa CJI0eM
BHM3 M OCTAaBJAIOT €ro TaM HAa HEKOTOpOe BpeMms, CJerka no-
aunBas KoBeTKy. OTneuaTox CHauana MPUHHMAEeT HeKPaCHBBIA
IPSA3HO-KEJTHIf 1BET, KOTOPLIil MOCTENEHHO NIEPEXOIUT B TIPUAT=
HbIfi TEMHOKOPHYHEBLIH, KODPHYHEBO-JUIOBBI HJIH CHHEBATO-
yepHbifl. OJHOBPEMEHHO C OXPAIIHBAHHEM IPOUCXOIHT U QUKCH- &
pOBaHMe: He OCBELIEHHOE M He MCIOJb30BAHHOE A/ 00paso-
BaHHs M300paxKeHHSI XJIOPHUCTOE Cepebpo pacTBOPseTCs M yaa-
AsIeTCs M3 CJ0s, II0CJAe Yero OTNeYaTOK CTAHOBHUTCS CBETO-
ycrofuuBpiM. Jlas BUpHpOBaHHS M (QUKCHPOBAHHS OOLIYHO
6piBaeT - goctatoudo 10 MHH.; eCad INIPOAEpKaTh OTHEYATOK
B PACTBOPE CJAMIIKOM J(0JITO, OH TMO6jeiHeeT © npHoGperer
HeKkpacuBhld, Ouek/ablil 1BeT. Bupax-@uKcax MOXHO yIo-
Tpe6aaTh HECKOJIbKO pas, OAHAKO B CJAHMIIKOM HCTOIIEHHOM
pactBope oOTmeyaTkM OyayT (PUKCHPOBATHCH HELOCTATOUHO
M BIIOC/IEJICTBHH MOTYT BBIIBECTH.

3. lNpombiBKa U CyLIKa

W3 oTdUKCHPOBaHHOTO OTHEYaTKa CJAeAyeT NOCPEACTBOM -
IPOMBIBKM TINATENbHO YJAAJATh OCTATKH PacTBOPA THIOCYJIb-
(ura, MHAUE OTHEUATOK BHOC/AEACTBHH McmopTurcs. [lpu mpo-
MBIBKE OTMNEYATKOB CJIEAYeT PYKOBOJACTBOBATHCSA BCEMH TeMH
yKa3aHHAMH, KOTOpHE JaHbl BEIIIE OTHOCHTEJNbHO TNPOMBIBKH |
OT(HKCHPOBAHHBIX HEraTHBOB.

JlaB Boje cOexaTb C NPOMBITHIX OTIEYATKOB, HX MOXHO
MOJOXKUTh /I CYIIKM Ha MOJOTEHLIE HJIM CTapyl YHCTYIO
razety. OT cBexxux raser wuaM LBETHOH Oymard rauxaercs
3aJHfAsd CTOPOHA OTIEYATKOB.

OG6BIUHO CHUMKH O0pabaTeiBaioT HE N0 OJHOMY, a NedyaraioT
cpasy HECKOJbKO M 3aTem o6pabarThiBaloT Bce BMecre. Hame-

yaTaHHbI€ CHUMKH [pU 5TOM HYMKHO .;Efotxpaﬂa;pb,.}é TEMHOTE,—
B KOPOOKE, MexJy JAMCTaMH KHHTH M T.1I, NOKA He HaGepercs
KEJNATEJBHOR . I 06paboTKH 4neao ux, Oc IBle omepa-
LKA . NO3MTHBHOLO MpOLECCa — 06paGOTKY B BHpa-(UKCaKe,
NPOMBIBKY—MOXHO IPOU3BOJHTH OLHOBPEMEHHO Haj) HECKOJb-
KAMH OTIeYaTKaMu, CaAels 32 TeM, YTOObl B PaCTBOPAX i B BOJE
OHY. HE CJHUHaJuCh BMECTE. » i T g -

MeyataHHe Ha Gymarax ¢ NPOABNEHHEM

Bpomocepe6psHbie B XA0p06pOMOCepebpsuble (W rasoneyar-
Hble, Ta3JuXT) OyMaru. JalT CKPHITOE M306paxKeHue, KOTopoe -
CTAHOBUTCS BHAMMBIM TOJBKO MOC/AE MNPOsiBJEHHA. B obuieM

‘IPOLECC TNOJyUeHHsi H300paxkeHHs M cOpabOTKH ITHX GyMmar

CXOJeH C moJydYeHneM H300pakeHHs W 06paGOTKOH HeraThsa
B HEraTHBHOM npouecce. Ha mracTuHkax CBeTOUYBCTBHTENbHAS
9MYJbCHS HAHECEHA Ha CTEKJO, Ha (orobymarax aHa/oOTHYHAS
3MyJ/bCHs HAHOCHTCS Ha Gymary.

CeeTouyBCTBUTENbHE C/I0H Gpomocepe6psiHbIX Oymar Co-
JCPIKUT B XKeJaTHHE OGPOMHCTOE Cepedpo, CBETOYYBCTBHTE/b-
HBIA CIOH XJOPOGPOMOCEPesPSIHEIX—CMeCh GPOMUCTOTO H XJ0-
pucroro cepebpa. Bpomucreie GymMary 3HaUUTENbHO UyBCTBH-
TeJNbHEE XJOPOOPOMUCTHIX M [AAOT B ofmieM G6oJiee MsITKHE
OTNEYATKH, ueM XuaopoOpomucrole. Haumnaomemy Hano -3a-
IOMHHUTb IIPaBHJO: uUeM YyBCTBHTeJbHee Oymara, TeMm 6oJee
MSIPKOE H300paxkeHHe oHa jJaer. Kax GpoMucThHEe, TaK U XJA0PO-
GpoMHCTEE OyMard UMEIT PasHOO6PAasHYI0 MOBEPXHOCTD (T/IsH-
[eBYI0, MAaTOBYIO, IIEPOXOBATYIO) H YYBCTBUTEJIbHOCTb. B 3aBH-
CHMOCTH OT 4yBCTBHTE/NbHOCTH, PA3/INYAIOT TPU OCHOBHLIX COPTA
Oywmar: '

1) HopMa/ibHasl, WM HOPMANLHO KOHTPACTHAS,

2) GuicTpas, MM MAPKO paboTaoiuasi, Maio KOHTPACTHA,

3) MeIJeHHas, WM KECTKO paboTamolas, KOHTpacTHad.

Onuo u3 sTHx 0003HAueHMH BCergd HMEeTCs HA Nakere
O6ymarm.

Bpomocepe6psinbie u rasomevatHnie OGyMard 3HAYHTEABLHO
CBETOUYBCTBHTE/IbHEE JHEBHEHIX, I03TOMY 06paGoTKa MX NpO-
M3BOJUTCA B TEMHON Ja60PATOPHH TIPH HEAKTUHHYHOM CBETE.
Bce cragum storo mpomecca coBmaganT coO CTaXHAMH HEraTHB-
HOTO nponecca. Oxnako npu o6paborke Gymar J1a6opaTopus
MOXET OhITb OCBemeHA TOPA3NQ CBET/IEE, HeXeau NpH 06pa-
OOTKE HeratupoB. HekoTophkie copra GpPOMHUCTHIX GyMar MOXKHO
06pabareiBaTh H NpH KEJATOM, npaBJa, He OHYEHb CHJAbHOM,
csere. Ha rasoneuarnmx 6ymarax, kax oGuiee npaBmu/i0, MOXHO
padoTaTh IPH APKOM KEATOM CBETE, He yTOMUTEJbHOM A/ IJas.
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Tak kak o6paborka Oymar ¢ mposiBieHueM C/0xHee o6pa-
60TKHM JIHEBHBIX U KOHTPOJb H300paxkeHusi MPH HUX HEBO3MO-
KeH, HAUMHAKIIEMY B Hayale ero paGoThl MX PEKOMEHAO0BAaTb
He/b3s: MYCTh OH CHAuaJa HAYYHTCS [OJAydYaTh XOpouue OThe-

ar Bradane
. CARBBIA XKeIThIK cBeT
Pacrsop enicaia

Ucnyceroernsid
Be/Ibi# CBET

50 3. Purncuposanue

/lroson caer

G

ponychHasn
8ymara

I llevaranne

4 [TpoMbIBAR w CYWHA

Crasoem wenrom
(Ui HpPACHBIK) CBeT Puc. 46. MsroToBienue OTNeuaTKa Ha
6yMmare C NposiBACHHEM.
WUaobpakeHue CTAHOBHATCSH BHIBMbIM
TONBLKO B 1posiBUTENE (IPH HOYMANbHBIX
YCI0BUSX MPOSBACREE AAUTCA He Gonee
3 muu.). [locie OKOHUAHMS NPOSIBAC-
HHS OTIICYATOK 010/1aCKHBAETCS BOJOH.
B (dukcaxe OTNIEYaTOK CTAHOBUTCH HC-
4yBCTBUTEALHbIM K NanbHCHIIEMY neii-
CTBHIO CBETA (IIPOLOMKUTENBHOCTH (u-
KCHPOBaHHA — OKoaM0 ~15 Mug.). Iaa
yhoaneHds TCHOOCYAbPUTA OTMEYATOK
OCHOBATE/ILHO POMBIBAETCS B TEUEHHE

1/, yaca, a 3areM BLICYLIWBAETCS.

12

BLporucresi nann

D) llposiBnerne »
- Cr10NIACKMBA HHE

YaTKH Ha JHEeBHBIX Oymarax, a 3aTeM Yxe 3aiimercs Gpomoce-
pe6psmmm, TpebywiiuMi  HanGoabIuei TOYHOCTH B PaboTe,
I1aBHLIM 06Pa3oM B 3KCIO3UIHH.

1. Oucnosuyusa, unn cobCcTBeHHO neua-
TaHue

KOHHPOBaﬂbHHR pamMkKa 3sapsikaeTcd HEraTHBOM H CBETOYYB- .

CTBUTENbHOH Oymaroii tak e, xkak ¥ [PH [CUATAHHH HA THEB-
HplX  Bymarax (puc. 46), ¢ Toi pasuuUell, 4TO naker ¢ Gyma-
roit BCKPBIBAETCS W OHA BKJAABIBAETCS B PaMKy B TEMHOH
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na6opatopuu npu xpacHoM csere. [le#icTBuio 6en0ro csera
JUIEBas CTOPOHA paMKH C HEraTHBOM M OyMaroi MOJ  HHM
MOABSPraeTcsl JHIb CTOJbKO BPEMEHH, CKOJIbKO Tpebyercs
ans o6pasoBanHus Ha Oymare u3oOpaxenus (mesuaumoro). [le-
YaTaThb MOKHO MpH JIO60OM HCKYCCTBEHHOM HCTOYHHKE CBETd,—
Gy/lb 9TO dAEKTPUUECKas MM KePOCHHOBAs Jamma, CBeva HJH .
Jlaxke MPOCTO CIHYKa. ‘

[TousTHO, yeM CHJbHEe CBET, TeM MeHee NPONO/KHTE/bHas
Tpe6yeTcs SKCMO3HUHSA; H 06PaTHO. , \

Haumnaomemy, OAHAKO, HE CJAEAyeT NeyaTaThb NPH CHABHBIX
WCTOUHUKAX CBETAa; Iopas3fo NpakTHYHEe, OCOOEHHO NPH HEra-
THBaX MaJoro pasmepa (He Goabue 9 X 12 €i), NOAB30BATHCS
JUIsl OCBEIIEHHs] HeraTHBa CnM4koi. OOHYHO NpHU 00CMAMO4HO
NpO3PAUHOM HEraTHBE (3TO NOHATHE yCTAHABIHBARTCS ONMBITOM)
JIOCTATOUHO CXKeukb Ha paccTosHuu 10 cx# OT HeraTuBa mOJ-
CNMYKH, YTOOBI [ONY4UTb O6OJee HAH MEHee HOPMaabHO BbI-
JIePXKAHHBIA CHHMOK.

[1pOLOMKUTENLHOCTh OCBEIIEHHsS B OYeHb OO/BIIOA CTENeHH
34BHCHT OT DAaCCTOSIHMS MEXJYy HCTOUHUKOM CB€Ta M Hera-
TABOM. '

YBe/MuuB 3TO paccrosiHue B 2, 3, 4 ¥ T. 1. pas3a, Mbl yMEHb-
1aeM CHJY OCBEHIeHHs COOTBETCTBeHHO B 4, 9, 16 pas. Ilo-
5TOMY, €CJId MHCTOYHHK CBeTa OYeHb CHJIEH, TO MBI MOXEM
NOJNYYHTh NMPABUABHYIO 3KCINO3HLHMIO, HE TOJbKO yMeHblIas ee
POLOIKHTENBHOCTb, HO H YAa/A95Ch OT HCTOYHMKA OCBEUIEHHUS.

3apsauB B 1a60paTOPHU PAMKY JJs Ie4yaTaHus, €e HEKOTO-
poe BpeMsl JepKaT IPOTHB HCTOYHHKA 6eJOro CBeTa.

[Tpn meuaTaHMH paMKa JOJKHA HAXOAHThCS B TAKOM NOJO-
JKEHHH, 4TOOH BCS MOBEPXHOCTb HEraTHBA OCBEllaJacbh PaBHO-
mepHo. Ecau oxHa uacTh HeratuBa Oyjaer OaMKe K HCTOUHHKY
CBETa, a Apyras—jpaaJnblie OT Hero, TO MBI OJyYuM HEPaBHOMEDPHO
OTIEYaTaHHLIH CHHMOK.

[TpoO/MIKUTENBHOCTh  SKCIO3UIMHE — BPEMEHH  OCBEIIeHHs
CHHMKA 6eJBIM CBETOM—38BHCHT OT psaa PakTOPOB: MIOTHOCTH
HeraTHBa, CHJB CBETA M UYBCTBHTENBHOCTH OyMaru.

Onpenenuts HYXHYIO IPOLONKHTENLHOCTh 3KCIO3HIHH HAUH-
HAalOUIEMy OYeHb TpPyAHO. [Ipu paboTe Ha JAHeBHHIX Gymarax
OH MOXeT B J060e BPeMsi OCTAHOBHTh MedyaTaHHe, eCaH H30-

'6pa)l(€HHe FOTOBO; MOXET NPOJOJ/XKUTH €ro, ecCju BHIHT, qgTo

n306paxende HejgouneuataHo; npu pabore ke Ha Oymarax
C NposBJIeHHEM 006 3KCMNO3HLUHH MOXKHO CYNHUTh TOJbKO MOCJAE
TNPOABAEHHUs] OTINeYaTKa, KOraa HChnpaBiTb yXe HHUYEro Heabss.
[To3TOMy HuKOrga He CAeLyeT Cpa3y rnevaraTbh Ha LEJBIX JHC-
Tax Oymarn, Bo u3bexaHHe HANPACHOH NOPYH ee, @ HYKHO
NPOUBBECTH NPOOHbLIE OTHEYaTKH Ha I110J0CKaX OGyMard.



TleftaeTCa 3TO Tak: 3apsIKEHHYIO PAMKY 3aKPBIBAIOT KYCKOM
KapTOHA M CTABAT €€ MPOTHB CBeTa. 3areM, CABHras KapTOH,
OTKPHIBAIOT AEHCTBHIO CBeTa YEeTBEPTYIO 4YaCTh HEraTusa B Te-
yeHHe 5 CeK., MOC/E Uero MmepeiBUTaloT KAPTOH elle Ha 4er-
BepTh HEraTHea, uepes 5 Cex. elle Ha YETBEPTb Aanblie H
B TOCJEJHHE D CEK. SKCMOHUPYIOT BECb HEraTHB; 3dTeM racsr
cer. Takum 06pasoM mepsast ueTBepTh JucTKa Oymard ocra-

Puc. 48. Tor ke OTIIEYaTOK Ha
KOHTpacTHOH Oymare.

Ba/ldCh OTKPHITOH BCE BpeMs

Puc. 47. 3navenne noabopa Cysard
COOTBETCTBEHHO XapaKTepy HCrarkna.
Otneuatok C NepeiepanHoro H 3a-
ByaaupOBaHEOrO HeraTmBa Ha HOP- : 7
ManpHO pa6oraiouieit 6j omocepebys- U, CJA€LOBATENALHO, IOABEPraaach

Holl Gymare. JIefCTBUIO CBETA JAOJbIe BCETO,
a TMOoCJAeNHsst — MEHbIIe  BCero,
a HMEHHO: IochAexHas —5 cek., rtperbs— 10 cek., Bropas—
15 cer wu nepmag— 20 cex. 3atemM NPOABAAIOT OTIEYATOK
M HO1y1%0T ueTHPE PasaAMuHO OTIeYaTaHHsIX yacTh ero. Ms
HUX BblOMpaOT HanGosee nmpaBuabHyo. COOTBETCTBYIOMmAs 3TOI
NPaBUJIBHOM YaCTH OTIEYATKa NPOLO/KHTENBHOCTH IKCIO3H UM
1 6yeT NpaBuibHOf Aas AaHHBIX ycaoBuil. [Ipu nocaenyromem
nmeyaTaHuH HYXHO CJAeAATHL 33 TeM, YTOOBI PACCTONHHE PAMKH
OT UCTOYHHMKA CBETa OBLIO TOYHO TAKHM XKe, KaK IIpH mpose.

Pasgymeercst, MOXXHO [enuTh OTNevYaTOK He Ha 4, a Ha 60/b-
mee 4HC/JAO YacTeil, 9TO yTouHsieT BHIGOP IKCMO3UIHH, DKCTO-
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HUPOBATh BTH YACTH MOXKHO C NPOMEXYTKAMH  He B 5 Cek.,
a C JIOOBIMH JPYIUMH, MEHbIIHMH HJH OOJBLIMMH, CMOTPS
Mo 06CTOSATENbCTBAM U XapaKTepy OyMaru
Jisi monyueHHs XOpPOWHUX PE3yJbTATOB CJAEyeT 11eYaTaTh:
C HOpMQABHbLX HETATHBOB— HA HOPMAAbHOIL Gywmare,
C KOHmpacmrblX HETaTHBOB—HA MA2KOpaAbOmarnuei oyvare,
C 65/bLX HETATHBOB — Ha KORMpacmuo 6ymare (puc. 47 u 48).

2. [posBnexune

Kak ma 3acHsiTO# mnJacTHHKE, TaKk M HA 3KCHOHHUPOBAHHOI
GpoMocepe6PAHON WM raszomeyaTHOH Oymare Ha-r1a3 HHKAKHX
M3MEHEHHH OOHAPYXKHTb Heab3d. H3oOpaxeHue mnosBaseTcs
TOJNBKO NOCAe nposiBaenus. [IposBaaTh Gymary MOXKHO TeMm ke
MPOSIBUTENEM, KOTODHIM TPOSIBAAIOT HeratéBbl. JIyumium u3
HHX SIBJSGICST METOJIOTHIPOXUHOHOBBIH MPOSIBUTENb C Ipuba-
BienneM na gaxaoe 100 cu® roroBoro pacrBopa 8—10 ka-
nesb 10°/;-HOrO pactTBopa GpomHuCTOro Kaaus. Takofi nMposBu-
Te/b JEHCTBYeT HECKONbKO MeJJIEeHHee H JaeT GO/blIyI0O BO3-
'MOXHOCTb Uil HaOMIOJeHHsT 32 XOLOM MPOSIBJICHHS.

Ecan sxcnosunus 6eis1a npou3BeieHa npaBuIbHO,—H306pake-
HHE HA OTMeYaTKe IOsIBJSETCA OYEeHb CKOPO, rOpasio CKopee,
4eM Ha MNJACTHHKAaX, M ObLICTPO AOCTHUTAET MOJHOH CHJIBL.

HyxHo ymerh onpenensiTb MOMEHT, KOTJa OTMEYAaTOK A0CTA-
TOYHO NMPOABH/ICA M [IPOsIBIEHHE MOXHO CUHTAThb 3aKOHUEHHBIM,

‘pHYeM CJAeAyeT YYdTEIBaTh, UTO B KOHEYHOM pEesyJabTaTe

OTMEYaroK MONY4YaeTCss HECKOJAbKO TEMHEee TOTO, KAKHM Mbl
€ro BLIHYJAH W3 NPOSIBUTEJS.

IIpn mpaBuibHOM 3KCHO3WUMM  NPOSBJAEHHE HE JOMIKHO
AMUTBCA JOJbLIE ABYX-TPEX MHHYT; NPH CJAMIIKOM NPOAOJKH-
TEJbHOM NpPOsIBACHHH Oe/ble MeCcTa OTIeYyaTKa MOTYT 3aByaJi-
pOBaThCs, U BECh OH MOXET IOKEATETh.

8. Cnonackuanue, UKcHpoBaKue, Npo-
MbIBHA U CYyLWHKa

Cnosackusanue, durcuposanue w HPOMBLBKA TIPOU3BOAATCS
TOUHO TaK e, KaKk W IPHM HeraTWBHOM mpoiecce. Pesyabrar
(UKCHDOBaHUS, B OTJHYHEe OT HEraTHBOB, HA OTIEYATKAX HA-
7183 He 3ameTeH. PUKCHPOBAHME HYXKHO TPOAOMKATH MUHYT 15,
IpU TIOCTOSIHHOM = TepekJaAbiBAHHU OTIIEYaTKOB, eC/aH HUX He-
CKoaMbKO. Henpocratouno OT(QUKCHPOBAHHLIE OTIIEUaTKH BIIO-
CAEACTBUM IOPTATCH: HA HUX BBICTYNAIOT CEPO-XkKeJATHIE MATHA.

Cywka tnpowssomurca Tak ’)Ke, KaK W OTNeYaTKoB Ha JIHEB-
nblx Oymarax, : :
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Otpenka rotToBoro ofnevyatra

[lpu BeiCcHIXaHHH ¢oTorpaduueckue OTHEYATKH B GoJbIeil
WM MeHbUIell CTemeHu KopoldsArcsi, cruasch B CTOPOHY uYyB-
CTBHTEJBHOTO CJIOS; BEIIPSAMUTD HX OueHb Jerko. Iag a1oro Bu-
COXLIH{ OTMeYaTOK KAQAYT CJAOEM BBEDPX HA MPAMOYTOAbHBIA CTOM
u, neperundas Gymary depes kxpafi croJja, NpOTATHBAIOT QTIeUa-
TOK BHH3 B CTOPOHY II0/1a [Ba-TPH pasa, MNPHKHMAasg CBEPXY
JaJOHBI0 K CTOJNY Ty 4aCTh OTIeuaTKa, KOTOpas NPOXOMHT MO
rpaHd crosa. OTHEYaTOK MOJNy4aeT MPH 3TOM He3HAYHTEJbHbI
BLIrM6 B OOpDaTHYIO CTODOHY; 3aTeéM OCTaercs MOJOXHTb OT-
MeyaToK Ha HECKOJbKO 4YacOB B KHUTY HOJ [JaBJEHHE, H OH
BLIXOAUT POBHBIM M BhIIPAMJEHHBIM. Tak e MOCTyHaioT
¥ C OTMeYaTKaMmu, CaydaflHO MOMSATHIMU BMOC/AELCTBHH.

BoJ/iblIel 4aCcTH CHUMKOB HAYHHAIOMWUX MPHCYIL OANUH OOLLU
CyLIeCTBEHHbI HELOCTATOK: MPOCTPAHCTBO BOKPYT IJIABHOTO
npeamera M3o0paxeHus ropasiao OoJbuie, 4eM 3TO Tpebyercs
[Jsi XOpOLIero BreyaT/eHWs OT CHUMKA: HalmpUMep, HA CHHMKe
34aHug 60JblIasg MJ0WAAb COBEPUIEHHO * MyCTOH MOCTOBO#
3aHHMAET 4yTb JK He OOJblIe MeCTa, 4eM caMmoe 3JaHHe, H3-3a
KOTOPOrO MPOH3BeLeH CHUMOK. s sydyuiero BrmevaT/aeHHs He-
006XOAMMO B3TH JHIIHHE MecTa 00pe3aTh, OT YEro CHUMKH
HHOTA 274UUTEeJbHO BBIUTPLIBAIOT.

Jlag  TOro uTOGB ONpeaeauTb, Kak HauboJee BBHIFOLHO
obpesarb CHMUMOK, OepyT JABa Jucrta OyMard M HPHUKPHIBAIOT
MMM 9aCTH CHUMKA, KOTOpbIe KaXxyTcs auIuHUMH. [lepeasuranuem
JHCTOB MOXHO BBLISICHHTb, Kakas YacTb CHHMKA Ba)xHa A
HauJyudlLIero BHOeyaT/eHHs OT Hero. Kpas aTof 4acTu oTMedaoT
KapaHJallOM M 3aTeM DOBHO M MOJ NPSAMBIM yrJOM 00pesaioT
HEHYKHOe. :

HayuuBmuchy TakuM 06pa3oM OTJIHYATb BaXHbIE YaCTH H30-
Opax<eHus1 OT JUIIHAX, HAUYHHAIOWHUHA Oy IeT CTPEMUTLCS H30eraTs
ChE€MKH JIMHIIHUX NPOCTPAHCTB.

WMuorza npuxosuTcs o6pesaTh CHUMOK CO BCeX 4YeThIPex
CTOpPOH; ObIBaeT, YTO NMPH 3TOM OTMHAAAIOT HE TOJAbKO MYCThie
NPOCTPAHCTBA, HO H LeJble NMPeAMeThbl, SB/AIIMECT JHIIHHMH.
9T0ro He creayer Gosithest. [To aTomy noBoay y HeMenkux ¢oTo-
rpados naxe CymwecTByer IoroBopka: , Yacre—060/IblIe Leaoro“.

Ha orneuatkax wacto OBIBAlOT MeJaKHe Oeble MATHBILIKH,
IAPan{Hbl ¥ ADyrue He3HAYUTeNbHbIe H3bAHEL, HX HYKHO yAAJIHTD,
perywmupya orneuyatku. Takas peTyulb Ae/daeTcd Ha JHEBHBIX
.Oymarax axKBape/bHO# KPacKOH COOTBETCTBYIOLIETO OTIeYaTKY
HBeTa, Ha OyMarax ¢ mnposB/JeHHeM — Tylubio. [Ipn moMoImH
_CMOYEHHOH BOMOH H KpacKoil TOHKOH KHCTOUYKH OCTOPOXKHO
.cTaBAT Ha MecTe 0e/Ooro mATHBIIIKA TOYKH AO TeX MOp, MOKa

\
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NATHO HCUESHET, COMbeTCss ¢ OKpyxalomuM doHom. [TaTHEIKH
JIydlle 3ae/IbIBAIOTCA Ha MaTOBBIX GyMarax, HEXesaHu Ha IJSHIE-
BBIX, K KOTOPBIM Kpacka nj0xo npucraei. Yro6m maToBas kpacka
He OBIIA 3aMETHOI Ha IITHUEBOM OTNEYATKE, €€ Pa3BOLAT rym-
MHApabUKOM.

Ypox 7

Heypaum B HEraTHBHOM NpouecCe M UX HC-
npasneHue

Camo coGo# NOHATHO, YTO B PaGOTe HAYHHAIOLIETO, 0COGEHHO
Ha MepPBbIX NOPAX, BCTPEYAETCs 3HAYMTENBHOE YHUCJO PAa3HOTO
pola OWHOOK K MPOMAXOB; OJJHAKO HE CJEAYeT M3-3a HUX NafaTh
AyXOM, TaK KakK 6o/bIas YacThb OWHOOK NPOMUCXOLUT OT
JIETKO YCTDAHHMBIX NPUYHH. HauuHaomwui D04XKeH OTYEeTIHBO
YACHHTb Ce6e MNPHYHHB, OT KOTOPHIX NPOHUCXOIAT Te HJH
MHble OINMOKM H Heyxaud, yToObl MMeTb BO3MOKHOCTD npeny-
NPEAMTb W/JIM HCOPABUTb MX B HafbHefimell pa6oTe.

Jlis ynpomeHnst HCXOMMM U3 MPeANOI0KEHHS, 4TO KAUeCTBO
NPHMEHEHHBIX (OTOMATEPHANOB OBIIO BIIOJHE Y LOBJIETBOPH-
TEIbHO W OCTAHABJMBAEMCH 3/]€Ch JHIIb HA TeX HeH0YeTax,
KOTOpBIE TPOMCXOAST OT HEAOCTATOYHO YMEJOro 06palieHHs
C annaparoM Npu ChbeMKe WM OT TeX HJH HHBX OWHGOK npu
HEraTHBHOM HJIM MO3UTHBHOM MPOIECCaX.

HUTOGE TOYHO ONpesesHTL NPHYHHBL TOFO HJAM HHOTO He-
AOCTATKA M HAHTH CMOCOOH €ro yCTPaHEHHS W Mpepymnpexje-
HHA, npe;me BCero HEO6XOI[I/IMO yHCHHTb, KPOQTCH JHA 9TOT
HEJOCTATOK yXKe B HEraTHBE HJH Xe OH MOSBUACH TOJABKO
B OTIeuyarke I'Iplrl BIIOJIHE HCﬂpaBHOM HeraTuae. BCE HeOIOCTaTKHu
MpoueccoB ¢ororpadupoBaHns pacnpeaeseHbl HAMH B 3aBHUCH-
MOCTH OT 3TOrO.

Hepocratku HeraTtuBa

1. Hepe3ok Bech HeraTus
Npuuunm

a) U3o6paskenne He 6b0 HaBEAEHO HA Pe3KOCThb 10 MATOBOMY
CTeKJY.

6) Ilpn ycranoske na (dokyc mno 1kajle OblJ0 HEBEPHO
ONPENEJNEHO Ha-I/1a3 pacCTOSHHE IO NPeAMEeTa CheMKH.

B) Ulxana paccrosuuii (meTpaxa) HeroyHa.

r) IIpa chbemke ¢ BuAEPXKKO IITATHB [ATaJACA BO BPeMs
CHEMKH.
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n) Ipn MOMEHTa/bHOIl CbeMKe ¢ pyK Kamepa IPH CIyCKe
3aTBOpa MOKAUHYyJaCh. e

e) [lracTuHKa Jexana B K4CCeTE HEeNpaBHJAbHO, CTEKJSHHOM
CTOPOHOH HapyKYy. '

k) VMeercs HAJULO KACCEMHAs PASHUYA. [Ipn HeTOYHO
TNPUTHAHHBIX KAaCCeTaX MJIOCKOCTb CBETOUyBCTBHTE/BHOIO C0A
/ACTHHKH He COBMmAafdeT C TOH MJIOCKOCThIO, B KOTOPOH Ha-
XOMUTCA MOBEPXHOCTb MATOBOTO CTEKJ/A IIPH HABOAKE HA PE3-
KOCTb; B-3TOM C/Iy4ae IPH COBEPIUEHHO MPABUIBHON yCTAHOBKE
Ha (OKyC 1O MarOBOMY CTeKJy H300paxeHue  10Jy4aeTcs
Ha NJACTHHKE HEpPEe3KuM.

2. Hepe3xn HEKOTOpLIE MECTA HeraTHBa

[IpuuuHH

a) [Tpu ycranoBKe Ha PE3KOCTb IIyOHHA DPas/HYHO Y[ajleH-
HBIX OT ammapara InpeiMeToB Obl/a pacrpesie/ieHa HenpasHabHO,
BC/IEACTBHE UYEro MOJYUHJCS PE3KHM HJAM TOAbKO NepeiHuH,
WY TOMbKO 3daJHHU TJIAH.

6) CkopocTh 3aTBOpPA Gbla HEAOCTATOUHA. FI3-32 9T0TO BHILI/IK
HepPe3KHMH JBHXKYIIHECHd O0DBEKTHL. ;

B) Juadparma npe ChbeMmKe C NPOCTEHIIHM ~OOBEKTHBOM
Oplia cAHIIKOM Beauka. [TosToMy HOCTaTOYHO DPE30K TOMBKO
LeHTpP CHHAMKA, a Kpasg pacHIbBaloTCA. Uro6bl  H30e%aTh
3TOrO, CJAEAGRANO NPH CheMKe CuabHEe 3ajnadparMupoBath
06bEKTHB U COOTBETCTBEHHO YIJWHATH IKCIO3HUHMIO.

3. HeraTHB CAHWIKOM MECTOK.

Tens ero OYEHb NPO3PAuHbl, CBeTa, HA0OOPOT, CJAHLIKOM
yepHBl M HENPO3PAuHBl; WHOTAA TEHH GBIBAIOT HOPMAJBHE,
a CBeTa COBEpIIEHHO HEempo3pauHbl, Ges nerased.

[IprunHb

[Ipeamer cbeMkHd OBl KOHTPACTHO OCBEILEH (apxoe coanue,
ryOOKO 4YepHbIe TEHH); NPH CheMKe Oblsa JONylueHa Hexo-
JepikKa, DNposBAeHHE OBIO CJAHMIKOM NPOXO/IKHTEJbHBIM,
NpOsiIBUTE/Nb CAHIIKOM KOHIEHTPHPOBAH.

HcnpaBaeHue

a)- CIMIIKCM KOHTPACTHHIL HeraTus CJAeAyer o6paboTarb
ocAabumenesM ¢ HaacepHOKMCABIM AMMOHAEM, KOTOPbLIH CMArYaeT
KOHTPACTHL '

6) OrneyaTkn C KOHTPACTHONO Herarusa CJ/AeLyer Jesarh
Ha MAzKopabomaioeil GrcTpoit 6poMocepedpsiHoi Oymare.

KHHUTH.
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4. HeraTue BannIH
[lpuumna

[Tpu chemke O6wlia AOMyIlIEHA NEPEIEPKKA, U HEraTus IpoO-
siB/IeH pasGaBaennbiM npossuteneM. Ilepeaepxaunblii HeraTus
caefoBaso 6B TPOABAATL He B OOBIKHOBEHHOM, a B Gogee
KPENKOM MpOosiBUTE]e, CONepKameM MOCTaTOYHOEe KOJIHYECTBO
OpPOMHCTOrO Kanus.

[IlpenoTBpamenne

a) Ilepesnep:KaHHEIl HEraTUB CJAELyeT HPOSABJAATH TaK JOATO,
uyTO6bl OH CTa/J COBCEM IJIOTHBIM M TYCThIM, a 3aTeM 06paboTaTh
€ro TaK HasLIBAEMBIM hapmeposckum ocaabumese.

6) IleuataTb C HeraTHBa HAaJ0 HAa KOHTPACTHOM, KECTKO
pa6oTaiomeil Oymare.

5. HeraTHB CAKLIKGM ryCTOH

[Mpuunum

[IposiBJieHHe BEJAOCh Yepecuyp [OJrO MW NPOSBHTENb Obla
CAUIIKOM KOHLUEHTPHPOBAHHBIM JHOO CAHIIKOM TEMJBIM.

McnpaBaneHnue

[Tocse nposiBnenusi 1 (PUKCHPOBAHUS HEraTHB CJaefyer 00-
pa6oraTh (apMepOBCKUM OCJaOHUTENEM.

Gs HéeraTne CAHUWIKOM Npo3padeHy — TOHOK

Mpuunuw

[TnacTuuka Oblia BHIHYyTA W3 INPOSBUTENs CJHMIIKOM PaHO.
[IposiBuTe b GBI CAMIIKOM pa3baBJ/JeH BOJLOH HJIH Uepecuyp
XosnoneH Jubo crap (0 mocJegHEeM CBHIETENbCTBYET KOPHYHE-
Bas OKpacKa NMpOSBHTEN).

McnpaB/aeHHue

a) YcuauTh HEraTHB CYJ€MOBHIM HJH, B 0COOEHHO He6Jaro-
MPUATHHX CJAy4asiX, yPAHOBLIM YCHJHTEJEM.

4 6) INeuataTh C HeraTHBA Ha KOHTPACTHOI, JXeCTKO padoraioLiei
yaare.

7, TiA3CTHHK2 RO BCceH MOBEPXHOCTH HMEEeT cepylo
BYans
[lpuunum

a) TlnacTunku XpaHuiuChb B HeGAATONPHATHHIX YCJAOBHSAX
(B CBIPOM, mJIOXO BEHTHAMPYEMOM TIOMelleHuH). He Bce
MVIACTHHKH Jlexasu CJA0eM K CJ0I0, a CJA0H OAHOH HJAH JABYX
U3 HHX CONpHKacajcd C YyNaKkOBOUHOH Gymaro#.
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6) JlaBopaTOpHOe OCBEILIEHHE, IPU KOTOPOM MAACTHHKA 3apsi-
Kasacb HJAH NPOSB/AAACH, He ObIO 0e3yKOPH3HEHHO HeakTH-
HAYHBIM H IIOJEACTBOBANO HA MJACTHHKY.

B) Xorsa /a60paTtopHOe OCBelleHHe H OBIO AOCTATOUHO
HEAKTHHHYHO, HO_IVIACTHHKA CJMIIKOM J[OJrO H/IM HAa CJAHIIKOM
O/IH8KOM PACCTOSIHHA MOJBEPraiach AeHCTBUIO KPACHOTO Jabopa-
TOPHOTrO CBeTa IIPH 3apsXaHHM HaAH npossiaeHHH. OcobeHHO
3aMETHO 3TO CKa3bIBAETCH HA BBICOKOUYBCTBUTE/bHBIX H OPTO-
XPOMaTHYeCKHX MJacTuHKaxX. [losTomy Bo Bpems NpPOsIBJIEHHUSA
HEOOXOANUMO 3aKPBIBATH KIOBETKY KAPTOHKOI, KaCCETHl 3apPSKATh
noaanbie 0T (GoHaps.

Byanb moxer o006pasoBarbCsi Tak:ke B TeX CJydasx, KOrjAa
HeraTHB BO BpEeMsi INPOSBJIEHHS BHIHMUMAETCS K3 KIOBETKH
M NMOJABEpraercA JefiCTBMIO KPAaCHOTO CBeTa CJMIIKOM 4YacTo,
KOrla NMPOSIBHTENS B KIOBETKE CJAMIIKOM MaJjo. .

r) [IpoaBuTeNb GBI CAHIIKOM TEMABIM HJANH MPOSBJICHUE 1IPO-
M3BOJHJIOCh Yepecuyyp JOJro.

n) IlnacThHKa GblIa CAMIIKOM CTApOIl; B 3TOM Caydae Byasb
OblBa€T OCOGEHHO CHJBHOH MO KpasMm NAACTHHKM (KpaeBast
Byasib). IlpejenbliblM CPOKOM XDaHEHHS MAACTHHOK B HAIIHX
YC/IOBHSX JHOJDKEH CYHTATBbCA TOJ C MOMEHTA BBIPaGOTKH MX
thabpuxamu.

HUcnpaBnenue

JHaa ,a“, ,6“ n ,B“— ocaabienne (CM. BBIIE HCIPABJCHHE
HEeLRCTAaTKA 4); B CJydae HafOGHOCTH MOC/Ae OCJabJeHHsT—IIo-
caefylouiee ycaseHue (CM. ucrnpab/eHue Hepocratka 6).

8. Byanni0 NnOKpbITa BCA NASWAALL HErAaTHBA; Kpome
Y3KHX NONOCOK N0 KpaAmy 32KPLITLIX BO BREmMSA
ChHEMKH KPaFMH KacCeTbl

[Tpruuuum

a) Mex xamepsl nmponyckaeT CBer.

6) UpesBbluaiiHO Goabluas nepeiepKKa.
[Ilpenorspamenue

Has ,a“ cremyer paswickaTh Te MecTa Mexa, KOTOpLIE
NPOMNYCKAIOT CBET, W 3aKJEHTb UX TOHKOH KOXKeH IIpU MOMOIULH
IIPOYHOTO KJesl.

9. Ha weraTWBe MMeeTCR QA BYXUBETHARA (auxponu=-
HafA) Byaas

Byaab na npoceer kaxercs KPAaCHOBATOM, a Npu majgamiem
KOCOM CBET€ HMEET 3e/ieHOBAThIl OTTEHOK.

[IpuuuHsm
a) IlposBHTE/b OBII 3arpsi3HEH NOMABLIAM B HErO (PHKCANKE M.
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6) ®ukcax Gbl1 3arpssHeH NPOSIBUTENEM, MOMABHIHM B HETO
C HEJOCTATOYHO CIIOJOCHYTHIX IVIACTHHOK.
B) HeraTus HepoxepxaH u GBI MPOSIBAEH CAHIIKOM CTaphIM

NPOSIBUTEJIEM. >

HcnpaBaenue

‘TwarenbHO NMPOMBITHIH HEraTHB ONYCKAIOT B PACTBOP Map-
raHieBoxucaoro kaaus (1:1000)! u mep:kar ero B HeM 10 Tex
Iop, MOKa CJOH HEraTHBa CTAHET KOPHYHEBHIM. 3aTeM CIOJa-
CKMBAIOT HEraTWB BOXOH M ONYCKAOT €ro B pasbaBAeHHLIN
pactBop (1 :10) HaceumeHHOro pacrsopa OuCy.bdHTAa HATpHA
uad MertabucyabpuTa Kaaus, B KOTOPOM OCTaBJAIT [0 TEX
nop, MOKa KOPHYHEBAsk OKPaCKa MCYe3HeT. 3aTeM HeraTus Ipo-
MHIBAIOT M CyLIAT.

10. flipu paccmaTpHBaHuK C c6PATHOR CTOPOHLI He=
raTHB EMEeT MONOUHbLIH OTTCHOX

[Ippunua

HeraTus 6bin HEZOCTATOYHO OTHHKCHPOBAH MOC/E NPOSABJIE-
HUS, T. €. He MOJBEpruieecs BO BpeMs ChbeMKH ASHCTBHIO CBETa

GpomMuCTOE Ccepebpo, HeCMOTPs HAa (UKCak, YaCTHYHO OCTAAOCh
B CJOe€.

HcnpaBaenne

CHOBa OMYyCTHTb HEraTHB B CBEXHi (DUKCAXK M THIATENLHO
oTduKkcupoBaTh B TeueHne 15 MHH. DTOT HELOCTATOK JErKO
HCIPABJAAETCA TOJABKO B TOM CJAydYae, eCJH HEraTHB XPaHHJCH
C HEOTMBITHIM THNOCYJAbGUTOM HEOJrO.

11. IMYyALCHA HeraTHBa MOPUHTCS K OTCTAET OT
cTeKna

[IpuunH

a) BoJbluas pasHuna B TeMrepaTtype pasaHYHBEIX PacTBOPOB,
B KOTOpPBIX OGpaGarciBasicsi HeraTHB (IPOsiBHTENb, (GUKCAK,
NPOMbIBHAsI BOJA).

6) Canmkom Goabluasi KPemocTb pactsopa ¢ukcaxa (Hop-
MaJbHO !/, wacTh rHmOCyabpHTA HA 1 4ACTb BOJBI).

B) B nposBuTtese CAMIIKOM MHOTrO LIEJOYH.

r) Heratus moaro aepxannm TemabiMu pyKamu.

IIpenorspamenue

Temneparypa npossuress, ¢duxcaxa ¥ BOAbl [TO/MKHA OBITb
NPHGIH3HTENIbHO ONMHAKOBOH, OK010 17—19° C. Ecan mouemy-
JH00 HeAb3sT AOCTHYb 3TOTO, TO CJAeAyeT NMPHMEHSATb (HKCaX

' 1 2 mapranuesoxicioro kanus pacteopen B 1000 cau? BOAbL.
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¢ no6apJeHneM - KBACHOB, KOTOPHIL 3aay6aser (nedaer Golee
TMPOUHBIM) KEeNATHHOBEIA C10H Herarusa. !

12. Cnok HeraTuBa uacTHYyHo pacrann
[Ipuuwuua ‘

Henpasusnbuas: cymxa B uepecuyp renislx yCaoBHsaxX (Hera-
THB ObII MOCTABJEH HA COMHLE HAM K MEuKe). - - iy

/N
/

13. BoicymeHnniii panee Heravse no APOLIECTE KM
HEXOTOpOrsc BPEeMeHH Kak Gb! oTCchipeny; Ha HEM me=
CTAMH BRIGENUNHCHL Genble KpucTannki (P23B0AbIy
y3opbi)

Ipuuwumna

Hexocrarounas npombiBka nocsie Quikcuposanus (B AMYJlb-
CuM oCrajcs runocyabdur). Ecan aror gedext 3ameuen me
103Xke, ueM uepe3 2-3 AHf, TO HEraTHB MOXHO CHACTH, BHOBb
MOJMIOXKUB €ro B BOAY AJsI NPOMbIBKH. B mpoTueHOM cayuae on
HE TMOJAIAeTCA HCHPABICHHIO. ; : i

14. HeravHe YacTH4YHO KiH UEAKKOM NpeBNAaTHACH
B NO3MTEB (CONAMNK3AUMER) ;
[Tpuunumn

a) Ouenpb 6oJbluAs MePEAEP:KKA BCErO HEraTHBA HAM HEKO-
TOPBIX, HANGO/MEE OCBELIEHHBIX YacTeil ero, KOTOPLIE H - COJs-
PH3YIOTCA. '

0) Ocsemenne 1a60paTopuu, Npu KOTOPOM IIACTHHKA 06-
pabatbiBasiach, He OblIO G€3YKOPH3HEHHBIM.

15. Ha HEraTHBEe 3Z2METHBLI TEeMHbIC NATH2 HAHM no-
ficCbl C BONHHCTBIMH KuafAMK

[Ipuuunna

Cymwka npoucxoimna 0pu  HEPaBHOMEPHOI Temmeparype.
OtjenbHEe He BBICOXIIME Ie YaCTH [1aCTHHKH 1I0ABEPranucCh
AGHCTBUIO GOJiee BHICOKOW W GoJiee  HHBKOH TeMmeparyphi,
B TO BPeMsl KAaK APYTHe YikKe BHICOXJH.

HcnpaBaeHue
MoxHO nonpoGosaTh eme pas OCHOBATEJAbHYIO IIPOMBIBKY

H BTODHYHYIO CyIIKYy NpPH DaBHOMEPHO¥ TemIiepatype. Bosb-
miefl 4acTbio HCNPABJEHHE HE YAAeTCH.

1Kpacibl ObIBAIOT IBYX BHI0B: XDOMOBbIE M aMOMHUHHEBO-KANHHHBIE. [lep-
Bbie JaI0T OKPAILEHHbIE, BTOpbIe — GecLBerHBIE PAcTBOPHI. [losaTomy XpomoBbie
KBACUbI MOXHO YNOTPEOAATL TONBKO B HEraTHBHOM MpOLeCCe,
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16. Ha HeraTHEe HmelOTCA Oopeonbl

Boxpyr cBeTbix MecT (OKOH, MCTOUHMKOB CBeTa H T, )
00pasyercs Kak Obl CHSHHE, PacnpoCTPAHSAIONIEECd HA  CMEeX-
HbI€ CO CBET/IBIMH TEMHBIE YaCTH.

Ilpuuuna

CbemMKa B MOMEILIEHHH NPOU3BOAMIACH NPOTHB cBera (OKHa,
ropsiliie JaMnel) Ha 0GLIKHOBEHHbIX HENIPOTHBOOPEOAbHBIX M/
CTHHKaX.

I/ICHpaBJIEHHe HEBO3MOXKHO.

17. Yepusbie; npospaulbley Menvble uan ‘KopuYHe=
, Bble NATHA Ha HeraTHBe
Nprnuunna
Jlo ca0sl MAaCTHHKH NOTPOTHBAIMCH BAANKHBIMH MJAH HEJO
CTATOYHO YHCTBIMU IlaJbIdMHU. 2

McnpaB/ieHH e HEBO3MOKHO.

18. Hpyrable npo3paYyHblie NATHA HA HErarase
[Tpuuauum

a) Ilpu omyckaHum NIaCTHHKM B NPOSBUTENb K CJOK0 MPH-
CTaMu Ny3bIPbKU BO3JyXa, NPerpajuBlIne NPOABUTENO AOCTYI
K OTAEJbHBIM MECTaM.

6) IlnacTunky GBLIM CTapble WM XPAHHAUCH B CJAHIUKOM
TeN/JIOM MECTe, W 3My/JbCHOHHAS »KeJaTHHA CTa/ja PasaararTbCsl.

[IpegorBpamenne

Hasa ,a“ my3bIpbKOB HE [OJy4aeTcsd, eC/dd [AaCTHHKY KJa-
AYT B MyCTYIO KIOBETKY M 3aTeM BCIO Cpasy. oGJHBAIOT MNPO-
siBuTesieM. Ecam npu omyckaHuu IJIaCTHHKY B NpOABATENb Ha
HEH MOfABAAIOTCA NMY3BIPbKH BO3AYXa, TO UX CJAEAyeT ceiduac
K€ YNaMUThb BATHHIM TaMIIOHOM.

19. Ha weraTHBe WMEIOTCH NOTEKHy 60nee nau wme-
Hee [Ee3KO0 OrpaHHYeHHbIE CEBETAbIE HIH TemHzbIe
NATHA — OCTPOBAy NONOCH] HNK PA3BOALI

[Ipuuunna -

IIposiBuTENb AEfiCTBOBAA HEPABHOMEPHO: He Ha BCiO [Ja-
CTHHKY Cpa3y M HEOJMHAKOBOE KOJHYECTBO BpEMEHH, TakK
KaK KIOBeTKA IIPH NPOSBJCHHH He IMOKAUYHBAJaCh; MPOsSBUTESA
B KIOBeTKE OBIJIO MaJo, H OH He NOKPLIBAi BCeHl MIACTHHKH
B TeYyenue BCEro BPEeMEHH IIPOsIBJACHHS.

VicnpaBienue HEBOSMOMKHO.
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20. ManeHbKHE NPO3Pa4YHbIey NMOXOMHE Ha NPoOKOAbLIy
TOYKH HA HEraTHBe

[IppuuynnHa

Bo BpeMsi Cbe€MKH HaXOAMBIIASICA HA IMACTHHKE MbIAb I10-
Melrasa ROCTyNy CBETa HA- OTAE/bHbie MeCTa CBETOYYBCTBH-
TENbHOTO CJIOST; MOJ NbITHHKAMKU H 06Pa30BaIuCh Ge/ble TOYKH.

[IpenorBpamenue

BHYTPEHHOCTh KaMEPHl M KACCET CIEAYeT COAEPKATh B M-
CTOTE, BPEMSl OT BPEMCHM OOTHPAass NblIb, OCOGEHHO C Mexa,
BIAXHOH TpAmoukoi. C KphilleK KacceT HEOGXOAMMO YAAMATH
BO3MOXHYIO DXaBUMHY, TaK KaK NDH BABUTAHHM KDHIUKH wua-
CTHYKY PKABYHHEL MOTYT MONACTH HA MIACTHHKY. [Toseswo npu
BKJI/IIBAHUA NIIACTHHOK B KAaCCeThl CMAXHBATh C SMYJIBCHOH-
HOH CTODOHHI NbLIb MATKOH YHCTOH KHCTbIO. i

21. Honbueo6pasusie; xpyranie TemHble nATHa Ha
Heravuse D

[Ipuuuna

[TostBAsiOTCS 1PH- ChEMKAX NPOTHB CBETA, T. €. KOIJAa COJIHIIe
HAXOAUTCA INepe) annapaToM H COJHEYHHle JAyuH KOCO rna-
JalT B 00bEKTHB.

I/ICHpaBJIEHPIe HEBO3MOXHO.

’

22, NMpoponbHbIe THHUH HA HEraTHBEe
[Ipuuuua

Kpmmxa KaCCeThl Kacanacb 3MYJbCHU H IIPA BBIABUTIaHHH
TepJaacb O Hee CBOUMHU BBICTYINAOIIUMH TOUKAMH.

23. H2 meraTHse 3ameTHbI pe3Kne HCpHbIE AYYHy
OAHHOUYHLIC HIH PACKOAAUIHECH BEEROM K3 HHMHEH
€ro KOpoTKOH HacTh

Ilprunna
Bapxar xaccersl B BepxHefi ee wacTH B TOM MecTe, KyJna

BIIBHTA@TCH €e KPBINIKA, NIPOTEPCsl M NMPONMYCKAeT BHYTPL Kac-
CeThl JIyYd CBeTa, ACHCTBYIOI[HE HA MNAACTHHKY.

24. ManeupKue TEMHbIC NATHA Ha HEraTKHBe

[Ipuuuna i
HacTHYKM BELIECTB, BXOAAIIMX B COCTAB NPOsiBUTENs, HE
BNOJIHE PACTBOPHJHUCHL B BOJE, IONANHM HA CJOH HeraTHBa H

YCHJIEHHO BO3AEHCTBOBAJM Ha OTAE/JbHBEIE MECTa ero BO BpeMs
IIPOsIBJIEHHUA.

25. Npospaynan, CxoAAWAA Ha=HET pamMKa HA Heras=
THBE; GOnee MW meHEE OrpaHHuNBAIOWan CHHMOKN,
KOTOpbLIH B TaZKOM Cily4ae tHe nony4Yaercs BO Bech
thopmaT naacrunksr
[Ipuuuna
OO6beKTHB GBI CAMIIKOM CABHHYT B OXHY CTOPOHY, BCael-
CTBHE YEro CKJaJAKH MexXa CTa/Ju Ha NYTH Jyded CBeTa U He
AONYCTHJIM WX HA MJACTHHKY.
To xe camoe npoucxomur B KdMepax C JBOWHLIM pacTsike-
HHEM Mexa, eCJH MpU CbEMKE C HENOJHBIM PaCTSKEHHEM MeX

‘He 3aCTETHYT Ha KDIOUKH, OTBHCAET BHH3 H CJAYNKHT UDENsT-

CTBUEM JJIsi Jyuedl CBeTa, HIYIIHX OT 06'bEKTHBA HA MAACTHHKY.

Kak Buput uuratenb, MHOTHX H3 YKA3aHHLIX OMUGOK MOKHO
u36exarp. [las 5TOr0 HEOOGXOAMMO JHIIb 3HATH HX NPOHCXO-
XKJIeHHEe H CO3HATENBHO OTHECTHCh K mpoueccy dororpadupo-
BaHHUS.

Ypok 8

Heyaauu B nosuTusBHOM npouecce m ux
npeaynpex{aeHme

B npeapiaymem ypoke Ml pacCMOTpEH HEAOCTATKH ChEMKH
WA TOCHeNylomeld 06paboTkH, 3aMeTHEIC. YK€ Ha HeraTHBE,
MO3TOMY KacCaTbCs HEAOCTATKOB OTNEYATKA M3-3a HE BIOJIHE
J06POKAUECTBEHHBIX HEFaTHBOB Mbl Cefiuac MOYTH He GyieM.

HTo ke Kacaercs HELOCTATKOB [OSHTHBOB, TO HCIPABJIECHHE
HX GoJbinell 4acThlo HEBO3MOXKHO UM He MMeeT CMbicaa. [o-
pasno nesecoobpasHee, BbLIICHUB NPHUMHBI TOFO HJAH HHOLO
HEN0CTAaTKa, H3TOTOBUTL HOBHIA orneuarok. [Tostomy B HacTo-
ALIeM YPOKe Mbl OyjaeM FOBOPUTL TJIABHRIM 06pasoM He 06
UCIPABJCHHH HEYHaYHbIX OTNEYaTKOB, @ O MNPEIOTBPALIEHHH
HEeJIOCTATKOB IIPH HX H3rOTOBJCHHUH,

Hrak, Mbl HCXOMMM M3 11Pe/ITON0KEHUs, YTO HEraTHB XOPOILL

Henoctatku npu paGore Ha Gymarax ¢ BH-
AHMbIM H306pareHHeM (LHEBHbLIX)

1. OuepTranks nNpesMeTOB H NHHHH HA OTNEYaATKE
CABOEHLI

[Ipuunna :

[Ipu paccmarpuBaHnu OTHEY4TKA BO BPeMs IeuyaTaHHS €ro
B KONHUPOBA/JLHON pavKe CBeTOUYBCTBHTeJbHas Oymara HJIH
HEraTUB OBLIH CABHHYTH C MECTA.
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2. Becb O0OTNEYaTOK Hepe3oKy; pacnabiBYaT
Mpunuuna
Heratus sexan B paMKe HEIPABHJIbLHO, HE CBETOYYBCTBH-

TeJbHBIM CJ0EM, a CTEKJSHHON CTOPOHOH K CBETOUYBCTBUTE/b-
HO# Oymare. ; :

3. OTNe4aTOK HEpe30K M PACNABIBYAT B HEKOTORBIX
mecTax
[Tpuunna a
HeratuB u CBETO‘IyBCTBI/ITEJII:HaH, 6ymara OB/, HEMJOTHO.
NpUKATHL APYr K JPYyry, BC/JAEACTBWE TOrO, YTO KOMHPOBaJb:
HAs paMKa HEPOBHA MJM MPYXKHHBI ee KphKH ociabenu.. Te
MeCTa, B KOTOPBIX 6ymara HEINJIOTHO = IpuJserajga K HEraTtuBy,
A BBIIVIH HEPE3KHUMH.

4. OTnevargn BAN
[IpuuunbH
a) Heratus Obu1 BAa uaum ToHOK (cM. ,Hemocratkm Hera-

tuBa“ —4 u 6).
6) CHUMOK Teuarancs Ha NPSMOM COJAHEUHOM CBETE.

[IpenoTBpauenue

[na ,a“ ycunuth Heratus (cum. ,Hegocratku Heratusa“ — 6).

Jas ,6“ meyatraTh HPH OC/JAA0JEHHOM [JHEBHOM CBETe, 1.4
YEro HYXKHO HAKPHITH KOMHUPOBAJNbHYIO PAMKY OMHHM H/JU HC-
CKOJMBKHMHU CJA0SIMM NAnupOCHON Gymaru, JHCTOM KeaTod 6y-
Mard HJI¥ MAaTOBBIM CTEKJOM. ;

MeHee Ba/ble OTIIEYATKH C TOrLO K€ HeratuBa TIOAydaTcCs
Npu npuMeHeHHH GoJee KOHTPACTHOrO copTa OyMaru.

5: OTne4aTOK NONYYHIACH CIHUIKOM MECTHKHM; KOH=
TPAaCTHBIM
[Ipuunua
HeraTtus 6n1 xkectkum (M. ,Hemocratku Heratusa“ — 3).
IMIpenorBpauienue

a) Ocsnabuth Heratusa.
6) IlesataTb CHUMOK HAa CHJBHOM MPAMOM COJIHEYHOM CBETE.

~

6. CreTa (Gennie mecTa) Ha BCEM CTHEYaTKEe Ty=
MaHHLIy TYCK/bly HEYHCTHI

[IlpuuuHa
ByMElI"d IIPGH(ILEBPQMGHHO HO}LBe[)I‘JlﬂCb ,FLGF'!CTBI'HO cBeTa
OblJlda 3acBeueHa.
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7. CBeTa TYCKiibl H HEYHCTHI TONLKO HA OZAHOH no=
NoBHHE OTNEY2TKa

[Ipuuuna

Bo Bpemsi neuataHusl KONHUPOBAJbHAS paMKa OTKpbiBaAaCh
CAMIIKOM Y3CcTO WM CJAMIIKOM HAL0Jr0, HJIHU IpU CJAULIKOM
CHJABHOM cBeTe. Ta mOMOBHWHA, KOTOpPas OTKpPHIBajdachb U IOJ-
Beprasnach HEMmoCPEACTBEHHOMY JeHCTBHIO CBeTa, W BHIIJAA 3a-
CBEUEHHOM.

[lpenoTBpamenune

Koutpoab 3a o6pasoBaHneM H300paxkeHus CJAENyeT IpOHU3-
BOJAUTb BO3MOKHO OblcTpee M npu caabom cBere,— B IiyOnHe
KOMHATbl, HE Ha COJHIIE.

8. Tou (uBeT) oTnEYETKA HEepaBHOME[EH
[Ipuuunm
a) B xioBeTke GBIIO CJAMIIKOM Maio pacTBOpa BUpaXK-(u-
KCayka, 1 OH HePaBHOMEPHO MOKPbLIBa/J BeCb OTIIEUATOK.

6) KioBeTka Mano mokauusasach, U BO BpPeMs BHPHPOBaHHS
pacTBOpP HEPABHOMEPHO MOKPLIBAJ OTNEYATOK.

9. OTneyaTok B BHpam=thHXCAME BHPHPYETCH
CNHWIKOM MEepNEeHHO

[Tpuunum

a) PactBop Bupax-duicax)a CAHIIKOM XOJOAEH HJIH CAHII-

KOM CTap M HCTOILEH.
6) Bymara, Ha KOTOPO# MPOM3BEJEH OTIEYATOK, CTApa.

McnpaBaneHnue
[Togorperb pactBop. JJo6GaBUTb CBEXKEro pPacTBOpa BHPaXK-
(bukcaxa.

10. OTneY:T(K HMEET HEXPAZCHRBRLIC cepcBaTi=-3ene~
HuI€ TOHA

Mpuuuumn ;
a) PactBop Bupax-puKcaxka CJAHMIKOM CTAP HJAH HCTOIILEH.

6) O6pabGoTka B BUpax-(pHKCAXKe MPOLOMKAIACh Uepecuyp
JLOJITO.

11. HpacHOBATO-HOPHYHEBLIC CAegbl nNaabLUEB Ha
CTNEYaTHE

[TpuuuHsb

Ornevatox mnepex o6paboTkoil Opanud HELOCTATOUHO UH-
CTLIMH, KHPHBIMH faJbliaMu. PesyabrarTel 3TOro OHBAIOT 0CO-
OeHHO 3aMETHBl Ha MATOBBIX OyMmarax.
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-12. ¥enTbie NATHA Ha oTnEYaTHRax
[Ipu4yuHH

OTneyaTok mepeji BHPHUPOBaHMeM Opa/au najbllaMu, 3arpss-
HEHHBIMH (DHKCAXKEM. &

13. Tpewkisbl Ha CBETCYYECTBHTENLHOH cTOpoONe
Gymarn

[Ipuuunb

a) [Ipu xonTpose nM306paxkeHus BO BpeMms leyaTaHHs, BepX-
HIOI0O YacTb OyMaru CJAMLIKOM CHABHO OTrubann: HYKHO Je-
JaTb 3TO OCTOPOKHO.

6) Bymara crapas, ¥ c/0il ee 3aTBepied.

14, Yuce roToBbIN OTREYETOK C TEYEHHEM BREMEHH
HENHKOM HIH B HEXDTORHLIX MECTAX HAYHHAET Bbi=
uUBeTaTbhy Gneguern )

anIIHHL?/

a) Ornevarok OBl HEAOCTATOYHO OTQUKCHPOBAH HJAH He-
JIOCTaTOYHO TINATEJAbHO NPOMBIT MOcJe (HKCAKA.

6) Bupax-(ukcax, B KoTopoM 06pabaThBaJjCi OTNEYaToK,
OBl MCTOILIEH NPOAONKHUTENBHBIM YNOTpeOJIeHHEM.

B) Ecau oTmeuaTox HakJeeH Ha macliapTy, TO OH MOT ofec-
UBETHTbCS OT KHCJOT, COJAEPKAIIUXCH B KJAee HJIH KapTOHE.

r) OTneyaToK HaXOAMJCH B HE6JArONPUATHOM JI/IS XPaHEHHS
MecTe (HanpuMmep, BHCEJ Ha CHIPOH CTEHe). '

Hepoctatkn npu paGote Ha Oymarax c
npPosABAEHHEM :

15: OTne4aToK ChRWIKOM Gnepen, cnaﬁ,.

[Ipuuunnuwu :

a) OTmewaTtox CJAWIKOM MaJo [edatancs (HemocratouHa -
SKCIO3HILHS). : -

6) CAMIIKOM pAaHO npekpauieHo nposs/ieHue (OTNEYATOK He ]
JLONPOSBIEH). : : :

B) IIposBurens 6bl1 CAHIIKOM XOJAOJEH WX HCTOLLEH . MPO-
JIO/KHTE/bHLIM yIIOTPes/IeHHE M.
16. OTreuaTOon CRHUKOM TEMER
[TpuunHH

a) OTneyaTox CAMIIKOM JOJATO MedaTascs.
6) CIUIIKOM TeNJbI{l MPOSBUTENb.

B) OTHevyaTox Uepeeuyp MOoJTO MPOSBJASIICS. .
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17. OTne4aTox BaA -
[TpuyuuHb

a) OTHeyaToOK CJAWLIKOM JOArO medarancs. ;
6) Herarup Guia Baa (cm. ,HepocraTkn Heratnsa —4).

’

[lpexorBpamenne
Jlas ,6% mneuaraTh HA KOHTPACTHOH Gymare (puc. 48).

18. OTneYaTOH CIHLIXOM KOHTRACTEH
[Ipuuunb
a) OrmeyaTox HeJOJAEPXKaH, a 3aTeM CJAHUIKOM A0ATO npo-

SIBJIAVICSL. .
6) Bymara CJAMIIKOM KOHTPACTHA A JAHHOTO HeraTHBA.

B) HeraTup C/JMIIKOM KOHTPacTeH (cm. ,Hemocrarky Hera-
tusa“ —3).
19. OTHEYATOK HMEET B HEKOTORBbIX MecTax tdmone=
‘TOBO=CEepyl0 OKpacKy :
[IpuynHH i
HepaBHoMepHOe ¢uKCHpOBaHHE: HE BECb OTNEYaTOK OBl
MOrpyxeH B (PuKcax.

20. OTREYATOK HMEET MENTORZTYIO CKpacKy
[TpuuynHb
a) OTneuaTox MPOSiBJSICA B HCTOUIEHHOM nposiBUTeJE, OKpa-
[IEHHOM K TOMY e NpPOJAyKTaMu OKHC/IEHH.
6) ®ukcax Obl 3arpAsHEH OCTATKAMH NPOFBUTEN, BCJEACTBHE
He[OCTATOYHOTO CMOJIaCKUBAHUS OTNEIaTKOB N0C/E MPOAB/ICHHS.

HcnpapaeHnue
CHOBa OT(HHKCHPOBATH OTIEYATOK B CBEKEM KHCIOM durcaxe
B TeueHue 15 MHH. H 3aT€M OCHOBATENBHO MPOMBITH €ro.

21. OTne4Yarox HmeeT aenenosa-rblﬁ OTTEHOR

[TpuurHBb

a) OTeyaTox CJAHMKOM JA0JTO nedarasncs.
6) B mposiBuTe/N€ CAHIIKOM MHOTO 6pOMHUCTOrO KaJausd.

McnpaBieHHueE
[Tonpo60BaTh HCIPABUTH OTNEYATOK HOCAEAYIOUIEH o6pa-
G6oTKOH B BHpax-(hUKCaXKeE.

09 HaoTneuaTKe 3aMeTHE! TOHKHE THKKHy KAk 6yaTo
NpOEefeHHbIC KAPAHJ AWM

HenoCTaToOK 5TOT HMEET MeCTO IMaBHEIM 06pasom Ha TVIAHIE: .
BLIX OyMmarax. -
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23. Ha oTneuaTke 3
ANETHb] ManNeHLKH
NETHLILWKH € ' uepubie

[Ipuuuna :

[TposiBuTE I COMEPKAN HEPACTBOPUBLIMECS YACTHIb, KOTOPbIE
NONAaJH Ha OT/JE/bHBIE MecTa OTIeYaTKa i BHI3BAJ/IA HA HEM MATHA.

IlpepnotBpamenne

“PacTBOphl CaelyeT NPUIOTOBJAATH
TINATENBHO; €C/IH B HUX BCE XKe 0CTa-
I0TCS HepacTBOPEHHbIE YaCTHUKH, TO
HYKHO TIPO(GUABTPOBATH HX (pHC. 49).

3arpastennsit pacTsop

24. Ha oTnevaTke Kpyrasie
Genble pe3Ko orpaHnten-
Hble TOYKH W NMATHA

[Ipuuunna

BeaencTBre HeOPeXHOrO OmycKa-
HHS OTTIeYaTKa B MPOSIBUTENb HA HEM

Pacrsop 06pa30BaIuCh BO3AYIIHBIE MY3bIPbKH,
YHCT NpensiTCTBOBaBIIME AOCTYIY NPOSIBH-
TEJsI.

Puc. 49. PactBopel ¢ naaBaio- [TpeporBpamenne
HU;MH B"HHX MEeJIKUMH 4acTH- [Ty3bIpbKOB He MNOJYyYaercs, ec/H
uamHu crenyer QuabTpoBars. orgeqa'rox KJa1yT B MyCTYIO K}(’)BETKy
U OGLICTPEIM JABHXEHHEM Cpa -
BAIOT €ro nposiButTeneM. Urto6bl r?e OBLI0 ﬂy3b1pbKO%,32)[6216;{’1:0
gxyﬂamT OTMEeYaTOK B MNPOABHTE]b CIOEM BHHM3 H JBHIAlOT
C;gléM HBBEHEP?ER JBa-TPH pasa, MOC/Ie Yero nepeBopavynBaIoOT
S px. Ecau na OTIIeYaTKe BCE K€ BUAHBI BO3JyUIHBIE My~
pbKH, HX ClelyeT HeMeNJEHHO YAaJUTb KyCOUKOM BaTHI.

25. Cnok CTnedaTH ;
a ny3bipbia T -
RO MK VELL Y MH OTCTAET CT NOJ

DTO C1ydaeTcs uyame BCEro B BOJAE BO BPeMd MPOMBIBKH
rOTOBOTO OTHEYaTKa mocJ/e (PUKCHPOBAHUA.

[lpuunua

- a) Bymara ckaomna k 06pa3oBaHUIO NYy3bLIPHKOB; OCOGEHHO
yg«ara, IPUTOTOBJIeHHAsT (pabpukaMu B TEIVIOE BpeMs roja.
) Bymara BO BpPeMsi MPOMBIBK# Obl/Ia H3MATA U HAAJIOMJIEHA.
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[IpeiOoTBpAULEHUE _
TeMmnepatypa NPOsBHTE/, dukcaxa Hu IPOMBIBHOH  BOJLBI
LOJKHA OBITb TPHONUSHTEILHO omunakosa. Ecaum 310 HE
1OMOTaeT, OTHeuaTKH IMOC/Ie dukcaxa ONycKalT Ha 5 MHUH.
g 10°/,-HbI#l pacTBOP 06bLIKHOBEHHOH MOBAapEHHOW COJMH, a 3a-

TeM NPOMBIBAIOT KaK 00OBIYHO.

UcnpaBjaeHHuE
MaJsieHbKHe My3bipbKd Hall
BoJpliie My3bpbKH MO OKOHY
KOJIOTb CO CTOPOHBI OyMard T
26, CnycTa HexkoTOpOE BpemMsA roToBbli oTneqaiﬁon
BLILBETAET }

[TpuunHE

a) Ortneyarox HeLOCTATOYHO OTPUKCUPOBAL.

6) duxcax Obul cTap H JCTOLIEH.

) [Tocne QuKCAPOBAHNHS oTneuaTox Obll  HEAOCTATOUHO
MPOMBIT.

r) Ecan orneyatox H
BLILBECTH OTTOTrO, 4TO K

27. Becb 0TRE4aTOk MMEET cepylo Byasb

e BCEro BBICHIXAIOT CaMHu co00i.
qHAM TPOMBIBKM CJALYET MPO-
OHKOfl MIOJKO¥ ¥ BBIAABUTH HX.

axJeed Ha nacnapry, TO OH MOXET
neif uau KapTOH COojAepkar KUCAOTY.

[IpudHuHB
a) -Bymara crapas HJd cOXpaHsaach B HEOJArONpHATHHIX

yc/ioBUAX (B CBIPOM MecTe).
6) JlaGopaTOpHOE ocBelleHHe HeOe3yKOPH3HEHHO M JeH-

cTByeT Ha Oymary BO BpeMd nposiBAEHUS.

8) OTneyaToK CJAUIIKOM JOJACO WJAW Ha CJAMIIKOM GJIU3KOM
PACCTOSHUK T10/BePraici jeficTBHIO 1a60pPaTOPHOTO CBETA.

r) [lposuTenb Obl1 C/AHIIKOM SHeprideH Had C/IHILKOM
Tenen, ComepKal CARMKOM MHOTO J1E/10UH MJIH CAHILKOM Maso

GpPOMUCTOTO KaJus.
28. Temuble NATHA HA oTneyaTKe

[TpuuuHB
a) OrneuaTox HEAOCTATOHUHO CIIOMIOCHY T

nepen (GuKCHPOBAHHEM.
6) B (uxcaxe OTHeHATKH CAHIIUCH  APYT €  JPYyroM,

1 OCTABIIMECS B WX CJoe YaCTHUKHA NpOosIBUTENs [POAOINK AN
euie HEKOTOPOE BPEMHA efiCTBOBATH. o ,

nocJgae npos BJIE€HUSA

10 2 moBapeHHOR conu KAAXYT B cTaKkan

1 Ugo6bl MOAYYHTh TAKOH PaciBop,
¥ maausator B Hero 100 ci3 BOABL.
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29. Ha oTneuarke _3aMeTHLI
MEecTa Henp2BHALHOH thopmbl

MMpuuuna

TEéMHbIE W cBeTable

npOHBHTeJIb IIpH ONMYCKAHUH B HEro OTIIeyaTkKa HENO0CTaTOYHO,
HE Cpasy wuau HepaBHomepHo [TOKDBLT OTNEYaTOK H AeHCTBOBAJ

Ha OTHe/NbHBIE MecTa €ro pasHoe BpeEMs. AT0 YacTo CaydaeTcs,
€CJMH B KIOBETKE MaJjo NpOosBHTES.

[lepBast wacTh Hammx »YPOKOB“ 3aKOHuYeHa. [Ipu BHUMaTeND-
HOM OTIpIICHHH K ypOKaM i BBIIIOJIHEHHH BCEX CHEJNAHHBIX BhIIIe
YKd3aHHM HAYMHAIONIME CYMEIOT 6O/ee HIH MeHoe YAOBJIETBOPH-
TEJIbHO TNPOBOAHUTHL OCHOBHBIE doTorpaduueckie NPOLECCH:
CBEMKY, NPOsABJEHHE, NeyaTaHue.

Bropas wacrs kmuru spasercs kax Obl BTOPOIi CTyNeHbIo
A/ TIO3HAKOMUBIINXCA ¢ (pororpaduyeckumu NPHEMAMH MO
TMEPBBLIM — BOCbMH -~ ypoxaM. B meit passusaiorcs OTJe/IbHbIE
BOTPOCH CbEMKH, MPOSIBAEHHS U MO3HTHBHOLO nporecca.

Heckonnko coseTos HaYMHaroOWuMm

B 3sakmouenne nepoi wactw xmurm IOMECTHM HECKOJbKO
COBETOB, KOTOPHIE MOTYT GbITh MOJNE3Hb HauHHAOIEMY.

1. Ecam y maunnatoniero ne [IOIy4aeTCs Cpasy ya0BIETBOPH-
TEIBHLIX DE3Y/IbTATOB, He CJAEAYET OGBHHATH B 5TOM annapar
HJH MaTEpHAJbl; HYXHO NMOCTAPaTbCsi HAHTH NPUIHHY Heyay
B CBOHX COOCTBEHHLIX NeHCTBHSX.

2. Heabsst tpe6oBath oT cBoero annapara 6oJ/iLIe Toro, Yo
OH MOXET nath N0 ¢BOefi KOHCTPYKIUK. Ecin 3aTBOpP aunapara
HMEET HaHGOJBINYIO CKOPOCTH B /10 CeK., TO HM HeJb3s
HOJIYUHTL XOPOIINX CHHMKOB GHICTPOrO ABHXKEHHSI, HANDHMEp,
CIOpTa Ha G/IM3KOM pacCTosHUH. Ecan annapar uMeeT 06 beKTHB
Co cBetocunont ®/11, To uM Heab3s NPDOHM3BOJAUTL MOMEHTAJb-
HHIE CHHMKH B macMmypHyio noroxy. Ecau y annapara o6bexTus
€O cBerocunoit /8, He HAmO MEITATHCA AeJaTh HM MOMeH-
TalbHLIX CHHMKOB B KOMHATe.

3. He crenyer pa6oTatb TO OAHHMH, TO APYyruMu ¢ oto-
Marepuanamu. Chayana Hy}HO IDUBEIKHYTH K OLHOMY COpTY
IVIACTHHOK, OLHOMY nposBHTeN0, OAHOK Gymare y H3YYHUTh HX.
Taxum nyrem Haumnaomuij PaGOTHHK CMOXET JIerue AOCTHYEL
YAOBJIETBOPHUTE/NbHLIX Pe3yJbTaTOB.

4. He crenyer na nepsuix MOpax TOHATLCS 33 BBLICOKOWYB-
CTBUTEJIbHEIM MaTEPHaJIOM: gem JYYBCTBUTEJbHEE [IIACTHHK H, TeM

m— 'F e

tpysHee ux obpadarteiBath. TOuHO Tdk e Jydiiue o’T‘neankg
01y4aTCs y HAYHHAIOWErO0 He Ha BBICOKOUYBCTBHUTEJNbHO
GBICTPOH O6poMOCepe6pPAHON, a Ha KOHTPACTHOH Gymare.

5. He HyxHO uepecdyp 3KOHOMHTH HAa XMMUKAAHAX M HCIOJb-
30BaTh HX J(O MOJHOIO HCTOLIEHHS, NOPTS MPABUJILHO 3aCHS-
Thle MAACTHHKY HCTOUIEHHBIM NPOSIBHTEJEM, a XOpOoliHe-Hera-
THBBl H OTNEYaTKH — HCTOIIEHHBIM cbuxcam(;m. Boabie Bcero

: HIocynbdure.
caelyeT u3beratb 3KOHOMHH HAa T

Ila}llmm HECKOJIbKO COBETOB TAaKkKe MO CAMOMY COJIeP:KaHHIO
paboThL. i :

1. 3annmatbess ¢QoTorpadueil OZHOMY Tpy/aHee, YeM KOJ
NeKTHBHO. [losTomy caexyer BCTYnHTb B (DOTOKPYHOK MO
MecTy paGoTel uau npu Oamxaidmem kaybe. Eciun T&KOI‘;
KPy>XKa HET, HaA0 CrOBOPHUTLCA C TPyNNnoH Tosap%me,,
HHTepecymomuxcsa ¢ororpaduelr, opraHu3oBaTh €ro u obopy
JI0BaTh J1a60paTOPHIO. :

2. Usyuas ¢dororpaduio, nepBoHayaibHO /g NPHOGPETEHHs
ONBITA MOXHO CHHMAaTb BCe, HYTO MOKAXETCsd HHTEePeCHBIM
u nosesnelM. Ho, oBaazeB asamm cororpaduu, Haxo nepe_
XOAHUTb HA CHUMKH, KOTOPble HMeJH Obl 00ILLEeCTBEHHOE :maqeI
HHE, MOTJ/IK Obl OBITH BHICTABJAEHBI B KDACHOM YTOJIKE, MOME IeHbl

¢ I B [1€4aTh.
B CTEHrasery, Ha MJaKaT WAH [OCJaHb 8

3. Jlyumu#t cnocob no-HacTOAUIEMY OBJAAETh cpomrpa‘(puen X
5TO MOYaule MOJay4aThb 3aJaHHUA OT PYyKOBOAA H 6;01;_(; kpymjxfe-,
npas/ienua kayba, peikoanerdu creHrasetsl M Jp. [Ipeoso E:
HUe TPYAHOCTEH MNPH HCMOJHEHUH B3TUX 3aJaHHH — Jayull
npakTHka Ajas GOoToKopa.

p4. CioxeThl CHUMKOB CJeJyeT HCKAaTh TaM ¥Ke, Tje pagxoe[f
HUIET TEeMBl /51 CBOMUX 3aMETOK: Ha MPOH3BOJACTBE, B OOIL 3
CTBEHHOM ObITy, Ha yJauue. [lomeHblle CHHMATb pOILCTBe:{O
HHKOB, MpUATeNel, HEHHTEPECHHIH JJsi APYrux OLIT TECHO
ceMeHHOro kpyra.

5. Kax b, KTO Kenaet 001eCTBEHHO-I0/1€3HO HCNOAB30BATh
CBO# (oToanmapar, AO/KEH UMTATh €xXKeJeKalHVIO MacCoBYIO
rasery ,Poroxop*.
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AanuHeie '
ibHEHMLUEEe yCOBEepLUECHCTBO-
BaHMe HaudHawuwiero doTo-
padoTHuKa

ManoonsiTHOMY (HOTOPaBOTHUKY = AAs  YCHEWIHOH ((ChEMKH
JOCTYMHBI I'VIABHBIM 00Pa3oM HEMOJBUKHLIE HJAH MaJOMOIBHK-

Hble MpPeJMEeThl, ¥ TO NPH HaMHYHUM XOPOUWEro OCBEIUEHHS, No-
3TOMY KPYT €ro paGoThl OYeHb CYKHBAETCH.

Bosee uau MeHee moAroToB/EHHBIH HOTOPAGOTHHK rOPasao
CBOGOJHEE B CBOWX MAEACTBUAX: OH MOMKET y»Ke He OTKasbl-

BaThCsl OT CbEMKH, €CIH HeGO 3aTAHYTO TydaMu H npHO/n-
’Kaercs Beuep; moxer chororpadupoBath 6eryuero CoopTCMeHa;
€My JNOCTynHa CheMKa NPH HCKYCCTBEHHOM OCBEINEHHH U T. J.

B na6opatopuu moAroTosAeHHHIH (HOTOPAGOTHUK HE Oyaer
TaCCMBHO HaOJIOAATh 3a TeM, KaKk cama mo cebe NMpoOsABAAETCA
HJIH Jaxe ByaJupyercs NAaCTHHKA; OH MOXET M[PHHHMATh
yuyacTHe B MNpOLECCe INPOsSB/IEHHS, BAMATb Ha 00pa3oBaHHe
H300paxKeHusd, yaydmarb OyayuUlHil HEraTHs. .

B nosuruBHOM mponecce Takoi GpoTopabOTHAK HE OTPAHHYEH
(opmaTtom cHumka. OH CMOMXeT JeaTb yBeAUYEHHE CO BCEro
HeratuBa uau naubosee addextHON uacTu ero. BoobGiue nepex
(O0TOPaGOTHHKOM, MOArOTOBJAEHHEIM B OObeve NepBOA uacTH
HAIIWX YPOKOB, OTKPLIBAETCS LEJbIA P HHTEPECHBIX BO3MONK-
HocTell. O TOM, UTO HYXHO 3HaTh A HMX OCYINECTBJCHHS
:aﬁaxm\m npueMaMu CJIeAyeT Mo/ab30BaThCs, UTOGH MOJYYaTh
um;yyqpuéﬁgxc.mwﬂ NPH BCEX YCAOBHSAX, TOBOPUTCS B MOCAEAYIO-

Ypor 8
G'bemua npv ; :
ycnoBusx PM HEONaronpuATHELIX CBETOBLIX

HeGnaronpuatHbie caetoBbie ycnosus

H e
POCTeHuIne Cayyan cheMKH TPH HEBJAATONPUATHBIX ecTe-

CTBEHHBIX CBETOBHIX
X yCJIOBHSIX, BCTPEYaIoI ]
B NPaKTHKE, — 3TO: : ; By e

1) MomenTanbHa
S CbhbeMKa ABHXKYUIErocd o6mnhe
CMYPHoi{i Moroje; ) KTa NpH na-

2) cbemKa NPOTHB CBETA;

3) ¢beMKa KOHTPACTHO OCBELIEHHBIX NPEJMETOB, KOT/d BO3®
MO@HO 006pasoBaHue OPEOJIOB;

4) cheMka BHYTpHM [OMENIGHHf BeuepoM WM JHEM, Korid
eCTECTBEHHBIA CBET HeJ0CTaTOUeH AJ ChEMKH M NPUXOAMTCH
npuberaTb K HCKYCCTBEHHOMY OCBEILEHHIO.

Bo Bcex cayuasx CbeMKH (QOTOPAOOTHHK NOJLKEH MOMHUTD,
4TO NPOOOANCUMENbHOCI MmpeCyenoil 04 KAXNCOOU CBeMKU
IKCRO3uyuL caedyem onpedessms N0 CAMbli MEMHbLM, Mere-
86N HacmAM cHumaemozo npedmema. Hampumep, KeJIaTeIbHO -
CHAATH 3jaHHe, OJHA 4aCTb KOTOPOrO OCBelleHa APKHM COJH:
e, a Jpyras HaXOAWTCs B TeHd. UTOOB 10Jy1ATH HOPMATh-
Hbiil HEraTHB CO CBETJIOH 4YacTH 3JaHusi, IOHAL00HAACh Gbl,
NPeANONOKHM, SKCIO3ULHs B '/;o CeK., HO TOT/d TEHEBAA HACTD
3/aHilst BHIIAA Gbl COBEPLIEHHO HeLOAEPKAHHOH, TaK KaK I
ce npopa6oTku Tpebyercs sxcnosuuua B 10 pas 6oabiias,—
1/, cex. Bbu1o Gbl HenpaBH/bHBIM B3ATb 34€Ch CPELHION SKCIIO"
3ULMIO MeXAY /5, M U5 cex., Tak Kak TeHepas 4acTb CHHMKA
BCe PaBHO BhUIA Gbl HeNOJEPIKaHHOI. Heo6xoauMa 3KCI103HU-
1usi, COOTBETCTBYIOLLAs TEHEBOH uacT# Mpeavera ChEMKH,
1. e. B !/, cek. IlpaBaa, npu Takoi 3KCNO3UUHH CBET/AA HACTH
CHEMKA TMOJYYHTCH TNepeiepKaHHOM, HO ITOT HEAOCTATOK, KK
W BOOGILE CHAbHbIE KOHTPACTHI, MOXKHO Oyler yCTPaHHTb IIPH
npossaernd. O6 3ToM TOBOPHUTCA B naJbHEHIINX YDPOKaX.

CaeayeT uMETb B BHAY, 4TO IpH paccMaTpuBaHAM 00beK-
TOB C PE3KHMH CBETOBHIMH KOHTpacTamu (pasiuuHas CTENCHb
OCBEIEHHOCTH PasHLIX 4dcTefl 001LeKTa) TeMHblE 4acTH Npe-
MeTa O6BIYHO KaxKyTCsi rady Gojee CBET/BIME, YEM OHH €CTDH
HA CaMOM JeJe. BC/aeacTBHE 3TOrO HacTo MPOUCXOAAT HENO:
JepHKH, U B TEMHBIX MECTaX CHHMKAa OTCYTCTBYIOT MIETAIH.
HayuuThCsl npaBU/JABLHO OLEHUBATH OCBEIEHHOCTD MPEAMETOB —
JeN0 MPaKTHKH.

ToBops 0 cnoco6e CMArYeHHs KOHTPACTOB, Mbl HMEIH B BUILY
OGBIKHOBEHHYIO PErUCTPUPYIOMYIO0, TEXHHUECKYIO WK HAYUHYIO
¢otorpaduio, a He Te cayuyam, KOraa B CUELHAIBHBIX XYLO0KE:
CTBEHHBIX leasx 3ajgaueil Qororpada aABJASETCS HCKAKEHHE
NeHCTBHTENBHOTO COOTHOIIEHHS TOHOB CHMMAeMOro CIOXKETa,
YCHJAEHHE KOHTPAcTOB pajgu 0Co6oro addexra (Tax CHAMAIOTCS,
HATpUMEp, AHEM npH CcoJHUe ,3hPexTsl JYHHON HOUM HA
Mope“); B MONOOHBIX CJyYasX B3KCIO3UIUsS MOXET onpeie-
JAThCS MMEHHO O CBETJBIM UacTdM CIOXeTa.

Boo6ue onpeneneHue npaBUAbHON 3KCIO3MIUU MOXKHO CHH-
TaTh CaMOH TPYAHOH 3ajnaueit B dororpadmyeckoii NPaKTHKE,
M HA 3Ty CTOPOHY COBEPUIEHCTBYyIOMmHUiCa GoropaboTHUK AOJ-
KeH HanpaBHTh TIaBHOe BHHMaHHWe. CyluecTByiomue TaOaHLEl
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skcnosunuil (nanpumep: ,Cosdoron, ~Mutroa®, ,dorokop*
WM NPHBE/ICHHAS. HAMH B 3-M ypoke) Ral0T TOALKO NpPHO.IH-
BUTEJbHYI0 OPHEHTHPOBKY. Ol MOJE3Hb HAUHHAIOMEMY, KOTO-
PBI MO HUM MOXET ONpeAeNUTbh, OJKHA JH B AAHHOM E:leqae
SKCMO3HUHA NPOAO/MKATECS 1 MUH. wiu '/jy, Cek., HO He BHOJHE
TOUHBL. Pasiuunbie TaGJuIEl 10-pASHOMY  ONpeAesoT Bpem
SKCMO3uuuK. KpoMe TOro, kamaslii moab3yowmics HMH MHO-
rue QaKTophl OLEHHBAET Cy6bEKTHBHO. Oxno u TO Ke HEGO
OXMH GOTOPAGOTHUK OLEHUBACT KAK CJErKa OGJauHOe a 1py-
roff Kak cpenxe o6aaunoe M T. A. B peayabrate npﬂ’ OJTHAX
M TeX Xe yCIOBHSAX, NMOJb3ysCh OZHOH M TOH ke TaGAHIeCH
ABa Gororpada no-pasHOMY BLIUMCASIOT BPEMS SKCIO3HUIAHW,
IToatomy, npusHaBast noab3y TAGAMI SKCHOSHUMH VIS HAYHHA-
IOIIHX, B TO K€ BPEMs HyIKHO CKasaTh, 4TO 4Uem CKopee (ho-
TOPAGOTHUK CMOXKET OGXOJAMTLCA 6e3 PHX, ue cKkopee Ha-
YUHTCA onpenessatb TpebyeMoe BpeMs 3KCMO3UIHHM HA-TVIA3
TeM 60bemnxuycnexoa OH NOCTHTHET B CBOeH pabore. ’

3a rpasnuet A8 OUpPENENEHHS IPOLOJIKHTEIBHOCTH 3KCHO-
SHUHH NPUMEHSAIOTCS CNeUHMa/bHbIE ONTHYECKHE, XUMHUCCKHE H
ONTHKO-XuMuuecKHe doTtomerpel. Ho, Kak nokasana mpaxtuxa
OHH TaKXe HEJOCTaTOYHO TOUHHI. ’

MomeHTantHas cheMka B
noroay

Hacro GwlBaeT, 4TO 10 YCJAOBUSM OCBELIEHHS TpeGyéTca
SKCIIO3MIHsl HACTONbKO MEJJIEHHAs, YTO ABHKYILHECH 00bEKTH
(sanmpumep, TpamBaii, JIOJH) HEMHHYEMO MOJMYYHJIHCh Obl Ha
[VIACTHHKE CMA3aHHBIMH. B nogo6HOM cayuae pann mosyuenns
PE3KOro HeraTHBa HEOOXOAMMO COKDATHTh ,3KCMNO3MIMIO Ha-
CTO/MILKO, UTOGH H ABHKYUIMECH MPEIAMETHl BBIIIH DE3KHMH.

ﬂomm-ro,u YTO pa3 Mul yMEHbIIHWJIH SKCIO3HUHIO NPOTHB
HOpMaJbHOU 1/1d NAHHBIX YCJAOBHE, TO BO3JAEHCTBHE CBeTa Ha
CBETOYYBCTBUTENbHbIA CJA0OH OyAeT MeHblIe HEOGXOLUMOTO, H
IpOU30HIAET HeloAep:xKa. Henomepkauubii HeraTus Hac ‘e
ycrpausaer. Hyxno xakum-To o06pasom KOMIEHCHPOBATH
CIHIIKOM KODOTKOE BpeMsi BO3JEHCTBHS CBeTa Ha IJIACTHHKY
OTO  MOXHO CJeJarT, BO-TEPBEIX, MPUMEHEHHEM . GObIIe]
AHaQparMel, ecau nmos3soaser 00bEKTHB, BO-BTOPLIX; yIOTpes.ie-

HHAEM 0OO0Jee BbICOKO‘{yBCTBPITe.}IbeIX NMaCTHHOK H, B TPEThbHUX
TEM H IPYTHM BMecTe. : ;

nacMypHyio

CgetocunbHble 06BOHTHBLI

6ﬂep3uﬁ NPHEM — yBesuueHHe ACHCTBYIOLIETO OTBEpPCTHS
OODBEeKTHBA — BOSMOXEH TOJIbKO TOTAd, KOMa NpH ompenede-
HEY NEPBOHAYA/IbHOK SKCNO3UUMYE MBI NMPUHSAH B pacuer He

nauboJbliee oTBepCTHE Auadparmbl Hamero o6bexTusa. Hau-
GoAbIIUM OTBEPCTHEM mnpocTefinx 06beKTHBOB (naHawadr-
Hble AUH3B) aBaserca yxe ®/12,5; npun OGoabmeM OTBEPCTHH
n3obpaxenie crano OGbl Hepeskum no kpasm. OQHaKo Tenepb
nofo6Hbe 00BbEKTHBL MOYTH He (HabpPHKYIOTCH, H Jaxe caMee
JelIeBble ANnapaThl’ CHa0KaioTcs annanatramu /8 mau Hexo-
porumu aHacrursaravn 9/6,3.

B coBpeMeHHLIX OO'beKTHBAX IYTEM TIIaTEAbHOro noA6opa
cocraBa CTeKJa, TOYHOTO pacueTa KPUBU3BHHL JIHH3 H HX KOM-
GUHALWHHE JOCTMraeTcs TO, YTO NpHU OOJAbIIHX OTHOCHTE/bHBIX
OTBEPCTHsX M300pakeHue Ha MaTOBOM CTEKJ/e OCTAaeTCs pes-
KUM 10 CaMmblX KpaeB. Buaromaps GoJblieMy OTBEPCTHIO 00b-
eKTHB CTAHOBUTCH 6oJiee CBETOCHJABHBIM, T. €. JONyCKaeT INpHu-
MeneHue 60MbMIKMX OTBEepPCTHH auadparMsl H, C/I€L0BATENBHO,
naer 6osee cseTaoe M300paxeHHe, 4TO B CBOIO Odepe]b MO3-
BO/IIET YMEHbIIUTh BPeMs 3KCHO3MLHH.

B Hacrosiee Bpems HauGoJee ynoTPEOUTE/bHBIMA SIBASIOTCA
06beKTUBH O cBetocusoit ®/4,5 (1. e. inameTp AefiCTBYIOLEr0O
oTBepcTus o0bexkTHBa B 4,50 pasa MEHbIe (OKYCHOTo pac-
crosiHuA); 60abmas yem P/4,5 cBerocnaa s yHHBEPCATbHOH
cbeMkH He Tpebyercst; npu 60AbIIMX OTBEPCTUSAX H300paNKe-
Hue npuoGperaer PAL CyIIECTBEHHBIX HEJOCTATKOB, OrpaAHHYH-
BAIOWIMX Chepy NPUMeHeHUs MOJLOOHBIX O0bEKTHBOB.

ITpaBaa, CymeCTBYIOT Cefiuac OOGDLEKTHBBI CO CBETOCHJON
®/1,5 u naxe ®/1, naomue peskoe 10 Kpaes H300paKeHHe
(npu Manwx Qopmarax nuactunok). O6bexTns /1 BbITyIIEH
10Ka TOABKO AJS Y3KOH KUHOMAEHKH. HaCKO/JbKO CBETOCHIbHEI
3TH OOBEKTHBHE, CTaneT OCOOEHHO IOHATHO, €CIH YKasaTh,
yTo npu o6wvextnBe P/1,5 skcnosunua Tpebyercs B JAEBATh
pa3s MeHbuas, uyeM npH obbexkrTuBe ®/4,5, 1 B BOCEMHAANATD
pas menbas, uem npu @/6,3. Takum o6pasom, ecau JAns Ka-
Ko#-1m6o cbemku npu orBepctun P,6,3 HOPMATBHOE 3KCMO-
auuueit aButca !/, cex., To mnpun P/1,6 Oyner MOCTaTOUHA
s CEK., T. €. MOXKHO Oyner (oTorpadupoBaTb CPaBHHTENbHO
OpICTPO ABHXKYIIHecs mpeamerhl. [Tog06HEIE ,CBEPXCBETOCHIb-
nbie“ 06beKTHBBl MO3BOAAIOT MPOU3BOAUTH MOMEHTAAbHBIE (V/z5,
/100 B Haxe /5, CEK.) CHEMKH B MACMypHyIO MOTrOAy, B Cy-
MEpKH H T. I. .

OpaHAaKO, MOMHMO TOro, 4UTO NOLOOHBIE OOBEKTHBLI BBHUILY
CMOKHOCTH MX H3rOTOB/EHHS OUYEHb JOPOTH, TAyOHHA pe3KOo-
CTH MX HACTOJIbKO HE3HAYMTENbHA, UTO OHHM HAUIH TpHMEeHe-
HHe rJaBHBIM 06pasoM B KHHO, TIA€ BO3MOXHBE HeGOJblIHE
¢okycupe paccrosuus (or 2,5 1o 10 car). [lpn CcKOJIBKO HH-
Oynb 6oabiieM (POKYCHOM PacCTOSHHH MPEeAMeThbl BBIXOLM/IM
Obl HAa CHUMKE HACTOJbKO HEPE3KHMH, UTO CheMka HE JOCTH:
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rasja Onl tean. [loaromy noka nauGosee YHHBEPCAJbHOH .ONTH-
Koit ‘ocraerca o0bextus ¢ P/4,5, YAOBJNETBOPAIOUWIUA CaMOT0
cepbe3Horo (orTopaboTHUKA (TakoBbl: »leccap, sl eauap“
,OpTaros“ u mpoune 00bEKTHBEL). 2KesaouInM HMeTh YHPIBep:
Ca/IbHBIi - annapar Ajs PasHOOGPAasHLIX PaGOT, Mbl pexomeHayem
HE TMOJAb30BATBCS ONTHKOH Bblme @/4,5. [IpakTHYECKH ke
BIIOJIHE J0CTaro4Ha ontuka P/6,3 — d/6,8. ;

Coserckue ¢oroannapatet BOOMII BbIILY CKAIOTCA . C  aHa-
crurmatom ,Opraros“ ®/4,5 (bokycHoe paccrosmne 13,5 cM).

BblCOHOHYBCTBHTeIIbeIG NNacTUHKH

Hem MeHee uyBCTBUTE/NbHBI IIACTHHKH, TeM Jerue obpaiue-
HHE C HHUMH; II03TOMY IIPH JOCTATOYHOM OCBEUEHMH HAUHHA-
IOIIMH HE LOJUKEH IPHUMEHATb OCOOEGHHO BBICOKOYYBCTBHTE/D-
HOTO HEraTHBHOro marepuana. OLHAKO NIs CHEMOK IpH - He-
AOCTATOHOM OCBEMeHHH (OCOGEHHO IIPH OTCYTCTBHH CBETO-
CHILHOTO O0'bEKTHBA) He/lb3si OGOHTHCH 6e3 MAACTHHOK = HAH-
BLICUICH HYBCTBUTENbHOCTH AJIS MONYYEHHS NIPH KOPOTKOH 3KC-
LIO3HIHUK . YAOBJACTBOPUTENbHbLIX HEraTHBOB.

HyBCTBHTENBHOCTD BLITYCKAEMBIX ®OTOKHHOXHEMTPECTOM TAK
‘HaSbIBAEMbIX IIACTHHOK , BLICHIEH YyBCTBHUTEABHOCTHY K OpTO-
XpOMAaTHYECKHX® COCTaBJseT B I'Paaycax Io Xeprepy H,”U,pmb-
uabay (X u 1) 170, 216 uaun 276°. [las cbemox NDH HEeJO-
CTATO4HOM OCBELICHHH POTOKHHOXMMTPECT BHIUIYCKAeT [1.ia-
CTHHKH , YabTpa-panua’ (0060 GHICTDLIE), UYBCTBUTEAbHOCTD
KOTOPLIX, NPUMEPHO, B 2 pasa BhllIe UyBCTBHTENLHOCTH TI/1a-
CTHHOK ,BBICHIEH YyBCTBHTEALHOCTA U ,,0DTOXPOMATHUECK HX
IIPUMECHAEMBIX I/ OOBIYHBIX CBeMOK. Taxum o06pasom naa-
CTHHKH  YJbTpa-panmua’ AONYyCKAOT, HpH NPOYMX  paBHBIX
YCJIOBHAX, 3KCIO3ULMIO B 2 pasa 6oJee KOPOTKYIO, ueM OGbIK-
HOBEHHbLIE BLICOKOUYBCTBUTE/IbHBIE NNACTHHKM, 4TO B 2 pasa
K€ 06/1er4aeT MOMEHTAJIbHYI0 CHEMKY B MacCMypHYIO IOTOAY.
Oﬂ}~IaKO MIACTHHKH 3TH, KaK U BOOOIIE BCE IMNACTHHKH O0CO-
00# UyBCTBUTCALHOCTH, 10BOJLHO KalpU3HEL, ¥ TIO3TOMY 110/1b30-
BATbCA MU CAICYET TOMLKO B CAYUasiX KPalHeldl HeO6XOAUMOCTH.
- Crenyer umers B BHLy, 4TO UeM IACTHHKH 4yBCTBHTENbHEE
_ TeM KPYMHEe 3epPHO HX 3MYJIbCHH. DTUM OrPAHHYABAIOTCA BO3-
MOXKHOCTH yBeMUYEHHs, TAK KaK IPH CKOAbKO-HUOYIb 3HAUU-
TEJAbHOM yBEJIUYCHUH KPYyNHOE 3€pPHO BBICTYIAET HA OTNEUATKE
HIIOPTHT €ro Bux. IIpu paboTe B M1a6OPaTOPHH BO Bpemd 3a-
PAIKH I IIPOABJECHHS CJEAyeT M0 BO3MOXKHOCTH O6eperarhb
IVACTHHKHR Y AbTpa-panua® or MU3MHIIHErO AeiCTBUs KPacHOro
CBETa, TAK KAK UYyBCTBHTENBHOCTh ITHX IJAACTUHOK HACTOALKO

BBICOKA, UTO JaKe I(paCHblﬁ CBET MOKET 3aByaJIHpOBaTb HX,
@
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CperocuabHas OHTHKA M - JACTHHKY HAHBBICHICH - UyBCTBH-
TeqbHOCTH JAI0T BO3MOKHOCTH IPOUBBOAUTH CHEMKH, KOTOPHIE
HECKOJbKO JIET TOMY HasaJ OblMM HEMBICAMMBL: B CaMmyio ma-
CMYpPHYIO NMOTOAY JesaThb OBICTPBIE MOMEHTA/bHBIE CHUMKH Ha
yJiIe, MOMEHTa/bHbIE CHHMKM B KOMHATE W T. I

Hau6oabumero agdexra MOXKHO AOCTHTHYTb, 10/Mb3YSCh HaH-
GOJBLUIAM OTBEPCTHEM OOBEKTHBA M CAMBIMU UYBCTBHTE/IbHLIMH
[JIaCTHHKaMU ogHOBpeMeHHO. OJHAKO K 3TOMY CPEICTBY CJe-
jyer. HpuberaTh TOMbKO B CaAyuasX KpaiHem HEOOXOHMOCTH.
[Ipn 0ObIUHOH ke paboTe HYMKHO NOAb30BATHCSA NPOCTHIMH
BBICOKOUYBCTBHATE/IbHLIME MJACTHHKAMH H PaboTaTh CO Cpea-
HUMH auaparMamy, JaMEMiE GOABHIYIO: TyOHHY DPe3KOCTH
BCEro CHHMKA. g ~

CremMria npoTHs cBeTa

ManoonbTHE  (OTOPAaGOTHUK AOJKeH H30eraTh ChEMOK
MPOTUB CBETA, T. €. TAKHX, OPH KOTOPHIX COJHIE HAXOJAHTCH
BHepe/d annapara; Haubosee 61aroNPUATHOE JI/I HAUMHAIOIIEr O
OCBeIleHHe — 3TO KOTAa COJHLE HaXOJHUTCA 1103aJH U HEMHOTO
c6oky ammapara. [ToAroToB/JeHHbIH (OTOPAOOTHAK yXKE He TaK
3aBHCHT ' OT OOCTOATENbCTB OCBELICHHS U JaXe MONKET CbeM-
KAMM TIPOTHB CBeTa AOCTHUb 0COOHIX addexrTos. CheMKku HPoO-
THB CBeTa NO3BOJSIOT OJLHOBPEMEHHO HCIIOAb30BATh IAyOOKHE
TeHH H SIPKME CBeTa; (Urypbl OCBEmeHbl KaK Obl MSATKHM

. CHsIHMEM; NIPU yMEeJOM TMO0Jb30BaHHM CHEMKOI MPOTHB CBeTa

BECH CHHMOK I10Jy4aeT OCOOYIO BBIPa3uTEJIbHOCTb, HENOCTH-
XKEUMYIO IDYTHM IIyTEM. ‘

IIpu Bcex cbemMkax MPOTHB CBeTa 00g3aTeNbHO COGJIOAATH
O1HO TpeGoBaHMe: COJHEYHBIC JYy4Yd HHU B KOeM Caydyae He
JOJOKHBL NajaTh TPAMO B O0BEKTHUB, TdK KaK NOCTAaTOYHO Ca-
MO He3HAUHTENbHON HOMH CeKYHIB (/1000 X MeHEe), UTOObI

IJIACTHHKA GblAa 3THM GECHOBOPOTHO HCIOPUYeHa (COJHIE TO-
- JIY9HTCA Ha IIJJACTHHKE YEPHBIM C TPOMAJIHLIM ODPEO0JIOM, 3aJH-

BAIOLIMM OKpy»xKaiouide InpeaMers). I1osToMy HYXHO CTaHO-
BUTLCSI C ammapaToM TakuM 00pasoM, uTOOBI. MpsiMble COJIHEY-
HBlE JyUd Ha NyTH K OObEKTHBY BCTpeua/ayd Kakyio-aubo mpe-
rpany. B cayuae OTCyTCTBHSI €CTECTBEHHON MPErpaibl MOMKHO
NPUKPEITh 0OBHEKTHB OT COJHIA KHUKKOH W/ TOJOBHBIM Y00-
POM, Jepka UX Ha TAKOM PACCTOSHUM CIEPEeIH M CBEpXY aima-
para, 4To6bl TeHb OT 3TUX NPEAMETOB INajxajsa Ha OOGBEKTHB.
IIpu stom. mano caempurb, 4TOGE OHHM HE [10OIA71a]W B 10JE 3Pe-
HHSL O0BEKTHBA W He OJYYHAMCH HA IacThHKe. IT0AO0OHbI
IIPUEM  BO3BMOXKeH TOJbKO B TeX CJyuagx, KOrja COJHIE CTOHT
AOCTATOYHO. BRICOKO MJIH HAXOAHTCA COOKY.




Jlnst nperpas nenns AOCTYNA CONHEYHBIM JiydaM, nagamoium
€O BCEX CTODOH, LO/IE3HO NPHMEHHTH Tak HaselBaeMyo ,coJ-
HEUHYIO OJieHpy“ — KOJIbIIO XOTH 61l U3 KapTOHA, Haca)uBaemoe
na 00'beKTHB (pHC. 51). 10 KoL He AOJIKHO OBITh CJIMMI-

KOM JIIMHHBIM, OHO

HE JIO/MKHO cpesaTh

YLOJ 3DeHHS 06bek-

THBA: B 3TOM CJyyae

H300paxeHue He pac-

IOJIOXKHUTCSL 10 KpaeB

IJIACTHHKH M BMe-

CTO MPAMOYTOJBLHOTO

CHUMOK  MOJIyYHTCst

KPYTJIBIM HJIH CO Cpe-

BaHHBIMH yIJaMH, JH-

60 C 3aTeMHEHHBIMH

Kpasmu. [lonycTumerii

Mg KaXA0ro o06%b-

€KTHBA DasMep coJ-

HEYHOH 6uaeHabl He

TPYAHO OIpeaeTuTh

Ha NMPAaKTHKE 10 Ma-

TOBOMY CTEK.Jy.

[Tpn crvemkax npo-

THB CBETa YacTO Bhl-
- 3BIBAET 3aTpyjaHEHHE

Ornpenenenue  mpa-

BUJIBHOM 3K CITO3HIIHH.

Mexny Ttem omo me

TaK yX CI0xKHO. Tak

KaK Ha CHUMKAX Npo-

THB CBeTA MMEITCS

O/ITHOBPEMEHHO sIpKHe

CBeTa M rJay6okue

TEHH, TO AAS MOJy-

4EHHUs BIIOJHE CXO-

HOTO, MPOTOKOJHPY-

IOLIEr0 CHHUMKa Cile-
AYET DYKOBOACTBOBATLCS IIpHBEIEHHEIMH B HaYaJ/Ie 3TOT0 ypoka
YKASaHHAMH: CTapaThbCs, YTO6H H TEMHEIE YACTH CHUMKa mepe-
AdBaJsu neTanu, u NOTOMY BbI6Hpa'1‘b 9KCIO3HIUIO I10 TEeHSIM.
Ecau xe XKeJateabyo MOJYYHTh KaKOH-HHOYAb CHJAbHBIK
s dexT— ocBenenne JYHHOH HOYH, CHJAYST H T. Il.,—TO BKCIIO-
SHIHS MOXET ONPeNeNsiThCH H 1o CBETaM, B pacuere Ha He-
AOLEPKKY B TEHEBHIX wacrsy. IIpn cwvemkax npoTie ceera Ta-

Puc. 50. dbdexr ,nyduolt HouM“, nosydenHbIH

AHEM CheMKOH npotus cBeTa’(conane 3a 00611aKoM) *

C OYeHb KopoTKOH  sKCcmO3HLHeEtt NIPH Ma."€HLKOH
Inagparwme,

kuM 00pasoM MOXHO B BOABUIMX 'TPefesax  BapbUPOBATH
9KCMO3HLHIO, B 3aBHCHMOCTH OT IKeNaTeIbHOTO ' pesyabTaTa.
Tax [pH OXHHX W Tex ke
npu 6oaee | G
yC/IOBHAX MOXHO TP )
NPOAO/IKHUTENLHOR 3K CIO3H-
1K — M0 TEHAM — HOJNYYATH ¥
,AHEBHOH® cHHMOK, a ppH |
KOPOTKOH—I10 CBE€TaM — CHHU~
MOK, H300paxamoiui »IyH-
HyI0 HOYb Ha BOZe“, XOTS OBl
C’'beMKa MPOU3BOIUAACH B TIOJI-
JIeHb TIPA SIDKOM COJIHIIE, 3a- ‘
KpeITOM O6aakamu (puc. 50). i
- [TosniesHo  mpuMensats mnpH
CbeMKax npomeCBeTa;opTog-
XPOMAaTHYECKHH HeraTHBHBIH
Mggepnan M CBET/IBIH JKEeNTHIH CBETO(HUIBTD; KPOME TOrO, H())fme}(l)c_)
PHHATD. MEPEI L/ NPENyNPEexIeHHs TaK HA3HBACMBIX igTCﬂ
/0B, uHAYe Sh(eKTHHE KOHTPACTH CBeTa H TEHH 3aTeps

Puc. 61. Conneunas Gaenza.

F.

Puc. 62..9¢dexT ,HOouHOrO CHUMKA®, nonynenn;ﬁ crEMKOH
NPOTHB CBETa C_KOPOTKOH SKCMOSHUHEH.

B OpeoJie; NPOSIBIAATD IJIACTHHKU cneﬂyeT,MﬂrKopa60Tarc;1C1§r};rlvt

IDOSIBUTE/EM, KOTOPEIH CMATUAET CHAbHBIE CBETOBEIE KOH;gnbsO:
NpeAyIPeXAeHHH OPEOJIOB . PACCKAXKeEM ceftqac, o

BaHWK CBeTOMHABTPAMH — B HaJbHEANINX yPOKAX.
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MpeaynpemaeHne opeonos

Koraa cHumaoT cuabHO OCBeuieHHBIE NPEIMETH B TEMHOM
| OKDYXKEHHH, TO HAa TPAaHHLAX CBeTA U TEHU MOSBJSIOTCS CBET-
E Jble Kpas, KaKk Obl CHSHHE, KOTOPOE BHIXOAHT H3 IPAHHMIL CBET-
‘* JBIX MPEAMETOB U 3aXOAUT Ha OJu3/exalive TeMHble YacTH
| CHHMKA; 3TO SIBJIEHHE HA3bIBAETCS ,OPEOJOM“. i
| Opeoabl 06pasyloTCs TJIaBHEIM 06pasomM IPH ChEeMKAxX IPo-

THB CBETa, NMPH CbEMKaX BHYTPH IIOMEUIEHHH TIPOTHB OKOH,
y €C/IM OKHa BBLIXOJSIT Ha CHUMKeE; B JeCy, Korja sipkoe He60
| NPOCBRUHUBAET CKBO3b JEPEBbsl; MPH CheMke Jamn. Opeons Mo-
TYT HONYYUTHCSA TaKXKe NPH ChbeMKe (GUryp B CBET/BIX MJAAThSIX
Ha TeMHOM .(oHe, Hau, HAO0GOPOT, ‘B TEMHHIX IIATHAX Ha
CBeT/IOM (OHE; OAHHUM CJIOBOM, HX MOXHO OXHAATH BO BCEX
cayyasX, Korja -rayO0oKHe TeHH HernoCpPeJICTBEHHO CONpPHKa-
] CaloTCa C SIPKUM CBETOM.
| 1 XyAuuM BHIOM Opeosid SIBASETCS TOT, KOTOPBI 06pasyercs
‘i - B pesyabTaTe OTPANKEHHs CHALHBIX Jydyei CBeTa OT 3afHel Imo-
} BEPXHOCTH CTEK/IAHHOH HJAACTHHKH OOPaTHO Ha CBETOUYYBCTBHU-
TeAbYyI0 3MyJbcuio. [Ipu 3TOM Jyun CBeTa, OTpaKkasiCh 06PaTHO
MOJ HEKOTOPBIM YTJIOM, OCBEINAIOT- OJH3JEKANHE YacTH [1J1a-
CTHHKH, XOTd OBl T€ H COOTBETCTBOBA/H TEMHEIM UACTAM
CHUMKA.
‘ Menee sameTeH pacCesHHBII opeoJ, o6pasyiomuiics B pe-
3yJabTare PacnpoCTpaHEHHsT B CTOPOHBI HPOHUKIIUX B CJOI
IIACTHHKH SIPKUX Jyueii cBeta. Boporncst ¢ paccesHnbIM ope-
0JIOM HEBOBMOXKHO.

Opeoa, o6pasylomuiics oTpaxkeHuew cBera OT 3ajpHell CTo- '
POHBI' IIMIACTHHKH, MOXHO TPEAOTBPATHTbL, OTPE3aB OTPAKEH- &
HBIM J1yYaM OOPATHBIA MyTb OT IMACTHHKH K 3MyJaAbcuu. [Ipu
i (paGpuuHOM HM3rOTOBMEHHH IJIACTHHOK 3TO JOCTHTAETCH TEM, |
i 9TO 'IIePeA MOJMBKOM CTEKJa 3MYJALCHEH €ro HOKPBIBAIOT ‘s
CHa1aJsa KPacHBIM HJAH KOPHYHEBLIM CJA0eM, KOTOPbIH, C OTHOMI W |
i CTODOHBI, 3HAYMTENLHO OCNA0AgeT NPOXOMSLIHE CKBO3b HEror %
K CTEKJy JyuH, a C APyroil — OKOHYATEJHHO 3aAePKHBAET HX| |
npu O6GpPaTHOM XOJe K SMYJbCHH MJIACTHHKH. DTOT GuabTpy-4 |
| IOIMA CJIOH PacTBOPSIETCS NMPH MPOSIBAEHHH U (DUKCHPOBAHHH.
[Topo6uble mnaacTHHKM — HA3BIBAIOTCH »TIPOTHBOOPEOJIbHBIMHE ¢,

M HX TIOJIEBHO IPUMEHSATH IIPH BCEX CHEMKAX C CHABHLIMH cae-‘i

TOBBIMH  KOHTpalTaMu (puc. 53 u 54). IIpu orcyrcTBHE, TaKuX:
MJACTHHOK MOXHO GOPOTHCS C OPEOJIAMH APYTHMH CHOCOGAMHU.
.3 K uncay nauGosee mpocThix M3 3THX CHOCOGQB OTHOCHTCH

8apsAKa IJIACTHHKHK' B  KacceTy O0O6paTHO# CTOPOHOMH, T. €.
{ CTeKJIAHHOH, CTOPOHOH HAPYXKY, dMYJAbCHEH ' BHYTpb; TaK Kak
i B 9TOM C/yHae TOBaAH 3aMyNbCHH CTEKJA HET, TO K Jyuam He-

f ag

OTKYZa ‘OTPAKATHCs. BHyTpenHsis CTOPOHA KaCCeThl, OKPALICH-
Has B UEpHBIH IBET, MOYTH He oTpaxaer aydeil. Takomy npu-
eMy COIyTCTBYeT cJaenyiomiee: 1) usoOpaxeHue Ha HeEraTuse
OydeT PAaCHO/JI0XKEHO ,3ePKaabHO®, B 00paTHYIO CTOPOHY, HYTO
HEUCIIPABHMO NP OOCHLIKHOBEHHOH nedaTH H HECYIleCTBEHHO
npu paboTe uepes yBEJIHUUTE/IbHBIH dounaps (B KOTOPOM
NOHAJOGHTCS YCTAHOBHTb HEraTHB K SKpaHY HE 3MyJbCHEH,
xak OOLIYHO, a CTeKJAHHOH CTOPOHOH); 2) TaK KaK IpH
5TOM CIO0COGEe CBhbEeMKH 3MYJbCHS MNJaCTHHKH HaXOMHUTCI Ha
TOJIIKHY CTeKJa Jajblue MJIOCKOCTH. MAaTOBOTO CTEK/A, 110 KO-
TOpOMY NPOHM3BOAMTCS HABOJKA W HAa KOTOPOE paccuuTaia
[Kasa METpaxa, TO NpPH CbeMKe HEOOXOAMMO KOMINEHCHPO-
BaTh 3Ty pAasHHI, COOTBETCTBEHHO YMEHbUIHB PACCTOSTHHE

Puc. 54. CuuMOoK Ha npeTHBOOpe-

. 53. CHUMOK Ha' DPOCTOH mNAa- 1pO1
Puc. I - ONbHOH MaacTHHKE,

CTHUHKE,

MeNly OOBEKTHBOM M NVIACTHHKOWH, T. €. CIABHHYB IMOCIE HA-
BOAKH M€X Ha TOJUIMHY I/IaCTHHKH.

Bropoit cnoco6 — npeiynpexieHne MOsB/IEHUA Opeo10B
NPMMEHEHHEM TAK HA3bIBAEMBIX BHIDABHABAIOIUX NPOABHTENE—
SIBASIETCS, NMOXKAAYH, CAMBIM COBEPIIEHHBIM 1 yIOGHBIM. Cneuu-
aJbHble NPOTHBOOPEOJbHEIE BHIPABHABAIOUIME [IPOSBUTC/IH TIPO-
SIBJSIOT NpeXJe BCEero BepXHAE CIOH amlebcnu.qu‘eon xKe,
06pasoBaHHEIl OTpPaKEHHEM Jydeil OT 3ajHEH CTOPOHBI
NJIACTHHKY, BBIPAXKEH IJIaBHBIM 00pasoM y Camoro CTek/aad ec,
T. €. B ray6uHe 3MYyJbCHM, TaK KaK MMEHHO TaM OTPAXCHHBIE
Jyuu HauGosee CuAbHB; Jajblie OHH OCAaGJSAIOTCs, MPOXONLS
CKBO3b He COBCEM MPO3PAuHylo 3MyabCcuio. [Tosromy mpu mpo-
SIBJICHH M [IIACTUHKY NPOSBUTEEM, AeHCTBYIOLUM IIOBEPXHOCTHO
¥ BHIDABHMBAIOUIMM KOHTPACTHl, OPEOJ OCTAHETCs HenposABJICH-
HBIM M BO BpeMmsi ¢ukcupoBanus Oyner ynaneH BmecTe C He-
MOJIBEPTIIMMCs JleficTBHIO CBETa OPOMHCTHIM CepebpoM.
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[TpuBoAMM ONHH M3 PEUENTOB NPOABJSAIIIEr0 pacrBopa,
KOTOpHIH HMEeT BLIDABHHBAIOIIEE JEHCTBHE:

Boret 2 SHAMRGUIRI | (499100 11157, 2000089
Meronas (TSGR, B SRHMELGAT w1007
Cynb(uTa HaTpus KPHCTANIHUECKOTO »  + o 13 2

A

Puc. 55. [ponssoacTeeHHBI MOPTLET yaapHKKa-
MeTaJaucTa.

[Tpu 0U€Hb CHAbHEIX nepepepxKax npubasasior 10°/-Huifl pa-
cTBOp GPOMHCTOrO Kaiius, :
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Tak xkax mpu pabore ¢ BLIPABHHBAUIAMH NPOSBUTEIIMHU
TpeOyeTCs MOJMYYuTb JAOCTATOYHOE IO CHJIE H306paxeHHe
B BEPXHHUX CJOAX 3MYJbCHW, 3KCIO3HIUSA BO BPEMS CBHEMKH
MOJKHA OBITH TPOJOJIKHTEJbHEE HOPMadbHOH. [Ipodsienue
NPOUCXOJHT MEIJIEHHO.

Jlaxe npu sIBHO HeGJaromOJYUYHBIX B OTHOUIGHHH ODPEOJOB
ChEMKaX C TOMOUIbIO BHIPABHUBAIIIUX NMPOSBATENEH MOMKHO HA
caMhIX OOBIKHOBEHHBIX TJIACTHHKAX IIOJYyYaTh H306paxeHus
63 OPeoJOB TaM, TJ€ NPH NPOSB/IEHHH OOLIYHBIMH PACTBOPAMH
OHH ObIJIH Gbl  HEMHHYEMBI. :

[Tpu paboTe HA MJEHKAX ONMACATHCA OPEOJOB MOYTH HE NPHU-
XOMUTCS, TAK KaK INEJIYyJOHJ OYeHb TOHOK MO CPABHEHHIO CO
CTEKJOM U JAaeT HE3HAUUTEJbHOE OTPAaXKEHHeE.

npOHSBO,ﬂ,CTBeHHbIe CBbEeMHKH

B OTHOWEHHH NPOM3BOACTBEHHBIX CHUMKOB, HA KOTOPBIX
(GurypUpPYIOT MAIIKHB, HYKHO B IIEPBYIO OUePe b 103a60TUTLCS
06 MX PE3KOCTH B TIJyOHHY, UYTO JOCTHTA€TCS COOTBETCTBY-
omuM auadparmupoBanueM. Kpome Toro, BBUIY 06HIHA KOHT-
pacToB (TeHeBHE YacTH M 6/ECTsUINE TOBEPXHOCTH), CleAyer
NPUHEMATL Mepbl, 4TOOL H306exaTb OPEO0JOB.

HyxHo o6pamarh BHHMAaHHE HA 'TO, 4TOOH paGoTapouiue
CHUMAJHUCh B  JEHCTBUTENBHO PabOYHX T103aX, & He CMOTPEIU
B annapar. Kpome Toro oHu AO/KHBI GHITH CHATH TaK, YTOGHI,
KpoMe Hu300paxeHus MOMEHTa paGOThH, BHAHO OBLIO, UTO
pabouuit eHCTBHTEJNbLHO YIPAB/AAET, PYKOBOAHT MALIMHOM.
O6pasuom Takoro ' MPOH3BOACTBEHHONO CHUMKA, SIBJIAIOIIEIOCS
B TO )K€ BpeMs NPOM3BOJACTBEHHEIM IOPTPETOM yAapHHKA,
CAYXKHT PHC. 55.

OTHOCHTE/NIBHO OCBEIIEHHS /sl MPOU3BOACTBEHHBIX ChEMOK
JeHCTBUTENbHO BCe, CKa3aHHOe B ypokax 9 u 11.

Ypox 10

Cnemra GLICTPO ABMIHYLIMXCA OGHLEHTOB.
Penpoayxuun 6

TexHHKa CbeMHH GbICTPOrO ABHHEHHSA

I CbeMKu GBICTPO  ABHKYIIHXCH npeameroB Tpebyercs
6oabIIast CKOPOCTL 3aTBOPA, MHAYE TMPEAMETH 9TH BHIAAYT Ha
HETATHBE CMasaHHbIMH. Tak Kak NPH 60JbIIOH CKOPOCTH 3aTBOpa
H300paXkeHue feficTByeT HA  CBETOUYBCTBHTEAbHLI  C/IOf
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[JACTHHKM B TEYEHHe OUEHb KOPOTKOrO BpeMeHH (coThie
¥ Naxe THICAYHBIE NOJHM CEKYHJBl), TO s [OJy4YEHHs BIOJAHE
npopalGOTaHHOTO HEraTHBa 3Ty KPaTKOBPEMEHHOCTDb BO31€eM-
CTBHSL BO HM30€XaHHE CHJAbHOH HENOAEpPXKKH HYXKHO KOMIEHCH-
poBaThk. Il 3TOr0 MBI pacumoJiaraeM. TeMH »Ke CpeICTBaMH,
KOTOPHE TPHMEHSAIOTCS C UEJbI0 NPEONOJNeHHs IPENsTCTBHH
IS CheMKH, BHITEKAIONIHMX W3 HEeJO0CTaTOYHOrO0 €CTECTBEHHOTO
ocBemenus (cM. 9-fi ypoK), a HMEHHO CBETOCHJbHbI OGBEKTHB
M BBHICOKOUYBCTBHTE/NbHHI HeraTHBHBHI Matepuas. Kpowme Toro,
Heo6X0AuMO OoJiee WM MeHee siPKO€ OCBELICHHE, TaK Kak MpH
c1a60M OCBElIeHHH M GOJbIION CKOPOCTH 3aTBOpPa M300paxe-
HHe JefiCTBYeT Ha IACTHHKY TaK /1360, 4TO Aaxe CBETOCH/bHBIH
06'beKTHB U BLICOKOUYBCTBHTEIbHAA 3MYJ/IbCHs HE BCEr1a MOTYT
NpefOTBPaTHTb HENOAEPHKKY. :

Jlis ChbeMKH OBICTPO [BHIKYHIMXCS OOBEKTOB TPEOyTCH
OUeHb KODOTKHE 3KCMO3UIMHU. Tak,HanpuMmep, Mpu CIOPTHBHAIX
cheMKaX, [/ TOro uTo6bl OOBEKTH CheMKH He MOJYYH/IHCDH
Ha HeraTHBe CMAa3aHHBIMH, LONMyCTHMa CKOPOCTh 3aTBOpa He
MeHbllIe CJAeNYIOIEeHn:

CHOPTHBHBE ClUEHbl Ha [aJeKOM PacCTOAHAM — OT !/jgo A0
1 op (COKS

CMOPTHBHLIE CUEHBl BOIH3H OT /55 A0 '/ig0p CEK.

M3 3Toro BHAHO, BO-NMEPBHIX, HUTO IS CHEMOK OBICTPO
JBHAKYIIUXCS 00bEKTOB HEOOXOMMMBI 3aTBODH, A0NyCKaoine
OY€Hb KOPOTKHE 3KCIO3HLHH, 4 BO-BTOPHIX, HTO [pH CBHEM-
Kax ABWXKYIMXCS MPEJAMETOB HA HEKOTODOM OTIAJEHHH AOMY-
CTHMa MeHblasg CKOPOCTb 3aTBOpa, YeM NpPH ChEMKe HX
BOMK3H. DTO MPOHUCXOAMT MOTOMY '2Ke, MOUeMy, HanpuMep,
napoxoJ, HAYUMH CO CKOPOCTbIO 25 KA B 4ac, €CJAH MBI BHIHUM
ero Ha TOPU3OHTE HJH Haxe HA PACCTOAHMH 1-2 K, KaXercs
HAM CTOSIUM HA OZHOM MeCTe, He ABHXKYU[UMCS. ABTOMOOH/Ib,
HAYNIME CO CKOPOCTbIO 50 KA B uac, Ha PACCTOSHUH '/, KM
KaXeTCs NBHKYIMMCS CpPaBHATEJbHO MexseHHo. Korna xe atu
npeaMersl NpUOJAMKAITCA K HaM Ha 5 M, TO Mbl OTYETIHBO
BIHUM, YTO OHH JBHMKYTCA C GOJbIIOH GHICTPOTOM.

To ke mPoucXoAuT M ¢ (ororpaduyeckoil MIACTUHHKOM. [Tpu
OTJaJIEHHOM 06beKTe ChEMKH H300paxkeHue MneperBuraercs Ha
Heil MEIJEHHO W np¥ CPABHUTENbHO HEOOJBUIOH CKOPOCTH
3aTBOPA MOXET ObITh 3ameyaTyeHO PesKo, TaK KaK 3a KaKylo-
HUOY b !/os CEK. MPOABHHETCS MO IJIACTHHKE COBCEM He3HauH-
TeJbHO, HA AECATHIE 10AM MUANAMETPA. EC/IH xe NBHKYUACH
¢ TOH e €KOPOCTbIO O00beKT HAXOAUTCA BOJM3M amnmapara,
TO 3a !/,; CEK. OH MOXeT ycrnerb TPOJBHHYTbCA UyTb JIHA
e na noansacTuHkH, CrenoBatenbno, /5T €TI0 PE3KOro yJaOB/e-
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Hus Tpebyercsl SKCMO3MUMS pas B JABaALATbL MeHbLias, T. €.
1/ 0. CEK. : ,

M3 ckasaHHOrO HampamuBaeTcCs BHIBOA, YTO e€CAH 3aTBOP He
JonycKaer OOJbLIMX CKOPOCTEH, HampuMep, MaxCuMaJbHas
CKODOCTb €ro !/;5, CeK., TO AJs NOJYYeHHs DPE3KOro CHHMKA

_C JIBHKYIIErocs 00beKTa ClefyeT OTOUTH OT HETO HAa HEKOTOPOe

1-e nonomenne annapara

Rl % 5“_% ________
d

b<——H

Puc. 56. Ecau nBuxyumiica 06BeKT
CHHUMaeTcs  cOoky (moaoxeHue 2), 10
SKCMO3UUKS JOMKHA ObITh KOpOUe, ueM
B TOM CJyyae, KOTAA OOBEKT ABHKETCH
npsMo Ha annapar. B nonoxenun 2-M ka-
kIad TOYKAa M300paxeHus NBHKETCHd No
MATOBOMY CTEKNY ObICTfee, HexeaH B N0+
n0¥eHdn 1-M. DT0 IBMXKEHHE MOKa3aHO
O6ykBaMu a u 0. :

: {
|| 2-e nonomenne
| annapara

paccrosiHue. Jlydqie noJay4uTb IIpH-
rOIHOE MeJKoe H3o0paxeHde, UYeM
CMa3aHHOE KPYIHOE.

Oanaxo HeoGxoauMas A/ ChEMKH :
JBHXKYUIIUXCH 06bEKTOB CKOPOCTh 3a- ! ;,
TBOpPAa 3aBHCHUT HE TOJbKO. OT. pac- q,0,
CTOAHUS MeX1y OOLEeKTOM | anna-
paToM, HO W OT HampaB/AeHHs ABHKeHHA oO0bekra. Tak, Korjia

e

" 06'BeKT JBHIKETCS NepNeHINKYASIPHO OCH O0beKTHBa, T. €. Ia-

pajanesbHO MAaTOBOMY CTekJay amnmnapara, Tpebyercs Haubogee
KOPOTKasi 3KCMO3MLUHKA ¥ OTHOCHTEJbHO Haub0Jblag CKOPOCTh
3aTBOpA.

Ecin xe 00beKT ABHKETCH O HANPABJIEHHIO OCH 00 beKTHBA,
T. €. NPAMO Ha anmapat HWJIH OT Hero, TO BO3MOXHA OTHOCH-
TEJILHO NPOXOKHTEIbHAS 3KCIO3ULHUSA, T. €. CKOPOCTh 3aTBOPA,
npumepHo, B 3-4 pa3a MeHbluas, YeM B IIEPBOM CJay4ae.

Puc. 56 momoraer ysicHuTh 3TO. JJOnyCTHM, 4TO XKeJNaTENbHO
CHATb paboyero, MAYUIErO MO yJUIE C PABHOMEPHO! CKOPOCTHIO
10 HAafIPaBJEHHIO OT TOUKH A K TOuke 5; CHHUMATb MBI XOTHM,
TIOJIOKHUM, C' pacCTOSHHS B 5 M. I TOUHOCTH PacCMOTPHM,
HACKOMBKO NPOABMHETCH HA TMJACTHHKE H30OpaxeHHe KaKOMH-
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MRG0 HeBO/MLWIOH YACTH (UrypHl ABMKYIErocs Pabouero, Ha-
npumep ero Hoc. CHayana Mbl PacmosoxuM Hall GOTOANHAPAT
B NOJNIOXKEHUH 1-M; B 3TOM C/lyuae HanpaB/eHHE JBHKeHHS
M O0GBEeKTHBHA OCb COBNAAAIOT,—Pabouuil ABMKETCH IPAMO. Ha
ammapat. Kak Mbl BHIMM M3 PHCYHKa, 32 BpeMs IepeBHKEHHS
pabouero u3 ToukH A B Touky 5 wu3obpaxenne Hoca Ha
IJIaCTHHKE CIBHTAeTCsl CPABHUTENbHO HEMHOIO,—C @ Ha 0.
Tenepn apyro#f cammlit. HeBHITOXHBIH caydap: xamepa Ha-
XOAHUTCA B OJIOXKEHHH 2-M, HA TOM e PAaCCTOSIHHH OT pabouero,
HO mox yraom B 90° K HampaBAeHHIO ero JBMXKeHHS. TyT
M300paXKeHHE HOCA MAYIETO 3a BPEMs €ro MPOXOKAEHHS OT
TOYKH A 10 TOU-
ku b nponBuHeTCS
HA NJACTHHKE TO-
pasjno . 6oable, H

W : —  PACCTOSHHE MEXAY
Y T~ 300 @, ¥ 0, 3a TOT Ke
1 450 5 e NPOMEKYTOK Bpe-
90° B ~ MEHH OygnerT Jo-

~

HUTEeJb-
%300 BOJIbHO 3HA4

HBIM. CJ1e 10BaTe/b-
! %‘50- ot HO, JJIs MIOJYYEHWs
cex. " 2 y
7 : CTOJIb K€ PEe3KOro
1300paxKeHus, Kak
OM  I10-
76000%- IPH  IIEepB

JIOXKEHHH KaMepHl,
Puc. 57. Baaumuyas 3aBHCAMOCTb YIAa CHMKH H CKO- HYXXHO IIDHMEHHUTH
POCTH 3aTBopa. . 6oJee KOPOTKYIO

9KCIIO3UIHUIO.

IlIpu cbemke ABHKYyWIHXCS NPEIMETOB cJaeyeT ycTaHa-
BJMBATH (OKYC annapara He [0 CAMOMY IpPeAMETY, a 10 TOuKe,
HaXONAIIEHCs HECKOJbKO BIEPedH HEero, TaKk Kak C MOMEHTa
ABHAKEHHS DYKHM I/ HaXaTus CIycKa 3aTBOpa 10 MOMEHTa
CHEMKH TIPOXOAMT HECKONbKO MTHOBEHHH, B TEUEHHE KOTODPHIX
OO'BEKT CBLEMKH YCHeeT HEMHOTO IPOABHHYTLCS BIEPEA.

HTaK, Mbl BBISICHHAW, 4TO caMOe BHITOJHOE IOMOXKEHHE
(oToanmnapata B OTHOLIEHHH CKOpPOCTH 34aTBOpA H, CJeaoBa-
TEJbHO, NMPOPaGOTKM HeraTHBa TO, MPH KOTOPOM OGBEKT
ABHXETCA NpAMO Ha annapat. OpHAKO, €CaAM Obl ABUMKEHHE
CHUMAJH BCET/a TOMLKO TAaKUM O6DPAasoM, TO He y1aBasoCh 6bl
NOJNyYaTh HHTEDECHBIX U 3(peKTHbIX CHHMKOB. Kpowme Toro,
NONPOOYHTE-Ka CHHMATh MOTOLHMKJAMCTA HA TOHKAX HJH OeryHoB
y Guumma, CTOs C annaparom HOoCpeay AOPOXKKH. Jleno obJer-
HaeTCd TEM, UTO MEXLY 10JIOKeHHAMH 1-M ¥ 2-M cymecTByer
00buIOH PAA HPOMEKYTOUHLIX TTOJOKEHNI. Hyxuno Ttoabko

104

NMOMHUTb, 4YTO €CAH CbEMKa NPOHM3BOAMTCH MOL 6OJEe WK
MEHEE OCTDBIM YIVIOM K HanpaB/JeHWIO ABHXKEHUS, TO MOMHO
OpaTh OTHOCHUTE/BHO MEHBUIYIO CKOPOCTH satBopa. Puc. 57
NPeACTaB/seT COGOH NMOMWITKY HAMIAAHO H306PA3HTHL H3MEHE-
HAE BO3MOXHBIX CKODOCTEH 3aTBOpPa B B3aBHCHMOCTH OT Ha-
NpaBJeHHs anmapara.

KoHeuno, yxasaHnble Ha puc. 57 CKOPOCTH B8aTBOpa HMEIOT
TOJIbKO ' IPUGJIH3UTE/bHOE 3HAUEHHE. Kpome Toro, mukto He
HOCHT C COGOH yraoMepa W He YCTAaHABIMBACT CBON anmnapar
TOYHO nO0A yrioM B 30° uam 45% no OTHOMIEHHIO K Harmpas,Jie-
HHIO JBHXKEHHS CHHMaeMoro oo6wbekrta. JlaHHBE Ha puc. 57
YKa33aHUA CIYXKAT TOJALKO NPHMEPHHIMH OTHPABHBIMH TOYKAMH,
M HX OTHOCHTE/bHbE BENHYHHBI 10/1€3HO NPHHATH K NPHO/IH3H-
TeILHOMY pykoBoncTBy. Ilpn aToM caepyer momauts, uto yem
ObICTpEe NBHKETCS 06BEKT, TeM GOJbIIE 10/KHA GHITh CKOPOCTh
3aTBOpPA, U HA06GOPOT.

3HaTh 8aBUCHMOCTh  MEXIy AONYCTHUMBIMH  CKOPOCTSIMU
M YIVIOM CLEMKH OCOGEHHO BaXHO (OTOPAGOTHHKY, KOTOPOMY
IIDUXOUTCS CHUMAaTh OBICTPO JABHIKYILHECH OGBHEKTHI amnmnapa-
TOM C OOBLIKHOBEHHEIM ILIEHTPANbHEIM saTBopoM. [Ipocreitmue
UCHTPAJIbHEIC  3aTBOPHl  MMEIOT ~ HaWGOJBLIYIO  CKOPOCTb
B !/100 CEK., GOJIEE COBEpUICHHBIE — Y200 B Y550 CEK., @ B KaMepax
MaJbIX pasMepoB u  !/y, cex. TeMm He MeHee, ecau CHUMATH
ABHXKEHHE IOJ OCTPHIM YIVIOM, TO IPH LHEHTPAJbHEIX 3aTBOPAX
OOBEKT MOMKET TOJYUUTHCH LOBOABHO pe3xum. Ecan xe nsuxe-
HUE NMPOMCXONUT OY€Hb GBLICTPO (CHOPTHBHLIE COCTHA3aHHUA), TO
CJICLYET OTOHTH C anmapaTtoM HECKOJBKO Mojasbire. CHHMOK,
IPABAA, NMOJNYYUTCA MeJbYe, HO, €C/M OH OyAeT PesKHM, ero
BIOCIEACTBUA MOXHO YBEJAMYHTb; KPYNHOE KE CMAasaHHOe
n300paKeHHe He MOALAETCA HCHPABICHHIO. :

B pykoBoacreax 06wiuno BCTPEHAIOTCS TaOJMIEl CKOPOCTE(l
3aTBOPOB NpH CBEMKAX DPa8AMUHBLIX JABHXKYIUXCA OGBEKTOB,
HalpAMep: JIOWAlb, WAYIIAS TOJONOM, — I/5q0 CeK., NapoXoL—
"Y300 C€K. ® T. K. LleHHOCTb NOXOGHBIX Tab/IML OYeHb He-
BEJHKA: OHM MOTYT C/YKHTb TOABKO JIi CAMOH NPHOAH3H-
TENbHOH OPHEHTHPOBKH. B Hux He yunrhiBaercs, uto napoxoJ,
Hanmpumep, MOXKeT ABUIaThCS C PA3THYHOM CKOPOCTHIO, MOKET GBITh
'd OYeHb 1a/eKOM HJH GNH3KOM DPACCTOSHHH OT CHAMAMOIIETO;
!I€ NIPUHAT BO BHAMAHHE YrOJ MEX]y HANPABACHHEM JBHIKE-
HHA W HaNpaB/leHHeM OCH OObeKTHBA M IIp. [Tostomy mnpu
MOMb30BAHMM  MOZOGHBIMH TabAHUAMH HEOGXOIUMO BHOCHTD
K HHM Pﬂll NIONpPAaBOK B 3aBHCHMOCTH OT JAAHHBIX KOHKPETHBIX
YCJIOBHH CheMKH.

Jns HEKOTOPBIX CMOPTHBHLIX C'bEMOK IIPH 0COGEHHO BBICTPOM
ABHXKEHUHU 06'bekTy (npriKKH, pyr6on) ckopoery LEHTPANBHOLO
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3aTBOpPa MOTYT OKasaThCd WHOTAA HeJOCTATOUHBIMU: HE BCeria
BO3MO2KHO CTAHOBHTBLCA C amnmnaparoM B HanboJsiee BHITOJHOE

Puc. 58. Crioprierbit CHUMOK (METaHHE snpa).

B OTHOLIGHHH YIJda CHEMKH MOJOXEHHE, H, KPOMe TOro, B psijie
cayyaeB Han60J/1€€ 3PDEK THLIH CHUMOK MOJYYaeTCst HMEHHO NPH
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R Lrgans 4

PEIRER I

CbeMie MOJ HauMmeHee BBHITOAHLIM yraom B 90°, T. e. mepmeHs
JAUKYJMAPHO K HanpaesJeHuio aBuxenus. [loatomy dortopabor-
HHKY, HE JKeJAaloleMy OCTAHABJHBATBLCA ~MEPeN CAMBIMH
OBLICTPHIMH CHEMKAMH IPH JIO60M MOJIOXKEHWH ammaparta, MOHA-
JOOHTCS ammapat C TaK HA3BIBAEMBIM IITOPHBIM (meseBBIM)
3aTBOPOM, IONYCKAIOIUM CKOPOCTH JO !/i00o CEK. BhIBAIOT
u 60/blLIMe CKOPOCTH, . HO

B HAIIMX CBETOBLIX YCIOBUAX R RILe oY Relotd: 1)
OHH IIPAKTHYECKH H3JIHLIHH.
HITepHBI 3aTBOpP NpenCTaB-
\

JseT o000 ITOPKY H3 Mpo-
PE3VHEHHO! MAaTepUH, HAMO-
TaHHYIO Ha BaJHK, HAXOMA-
IWUiCs  BBEpXy ammapara,
U CMaTHIBAIOILYIOCS HA BTOPOH

B8CA NNACTUHKa
BAJMHK, HAXOASMIUACS BHH3Y ocBew aerca n3ospa-
ero. [lo cepennne wmTOpkKH MeHNR@M OBHOBPEMEHHO

MMEEeTCS OTBEPCTHE, MIEb, ;
BO BCIO MIHMPHUHY HITOPKH, Bbl-
coTa KOTOPO# MOXKET Me-
HATbCA OT 1 MMJJAMMETpA A0
pasmepa BEICOTH MJIACTHHKH.
lITopka nmpuBOAUTCS B Heil-
CTBHE 3aBOAOM, IMPYKHUHY KO-
TOPOTO  MOXHO HATATHBATH
u ocaabasate. ITomemaercs
INITOPHLIH  3aTBOP Iepej ca-
MOW MJIaCTHHKOM.

Ilpu mTopHBHIX 3aTBOpax
00BEKTHB BC2T/Ja OTKPHIT, HO
1I0Ka 3aTBOD HE CNYLIEH, U30-
OpaxeHHe MO NyTH K 1mJa-
CTHHKE 33/1€PXKHUBAETCS ILTOP-
KOi. Ecam mrTopky cnycTHTb, OHa JBHMXKETCS BHH3, W INE/]b
NMPOXOANUT MHUMO TJIACTHHKH. B 3TOT MOMEHT wu306paxeHue
NOJyYaeT JOCTYN Ha MJAACTHHKY, H MDPOUCXOAHUT 3KCIO3HUIHS,
npuyem H300paxKeHHe AeHCTBYeT He CPasy Ha BCIO MJACTHHKY,
a4 MOCJMEN0BATENbHO, 10 Mepe MPOABHKEHHS IIeaH, Ha OTAE/b-
HBEIE YYaCTKW MJAACTHHKH.

Ha puc. 59 nokasan npunuun ycTpo#cTBa mMTOPHOroO 3aTBOPA.
Kak mbl yxe cxasanu, mupuHa menu MOXeET GbiTh yBeaHUEH;
KPOME TOro, mozet OblTb yBEJNHUEHA WM YMEHbIIEHA CKOPOCTb
ITPOXOXKICHHUS IITOPKH Nepel VIaCTHHKOMN. DKCIO3UIHs Pery -
PYETCs Takum ‘06pasoM: NPH CaMOH y3Koff meau H CaMoii
GOMBIION CKOPOCTH CMATHIBAHHS IITOPKH (HaTsAKEHNE NPYKHHEI)

OTACNBH. YACTH NNRCTHNH ;
Kyl 1ORBEDIOIOTCR INCH .

Puc. 69. [lefictBie LeHTpanbHOrO
H IITOPHOTO 3aTBOPOB.
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MBI TIOJNYYHM CAMYIO KODOTKYIO 3KCHO3HIHIO; CAMasf HPOLOMAKU-
TeJbHasg 3KCMO3HILHUA [10JydaeTca NPu CaMOi LIMPOKOH LIeaH
M CaMOM MEeIJEHHOM Xoae wmTopkd. OTCiofa BHAHO, 4TO MPH
IITOPHOM 3aTBOPE BO3MOXEH BHIOOP MHOMKECTBA CKOPOCTEH
B Da3/JHYHBIX KOMOHHAIHAX. ;

Tak kak MTOPKA 9KCNOHUPYET OTAEJIbHBIE yUACTKH MAACTHHKH
NOCTENEHHO CBEPXY BHH3, TO IIPH" CbeMKe OYeHb OBICTPO
ABHXKYIHXCS OOBEKTOB MOLYT [OJyYaThCs CBOEOGpPA3HbIE
MCKAXEHHUs], HANIPDUMEp, KoJieca MYAIIerocst aBTOMOOU/IA MOTYT
MOJyYUTbCS HE KPYTJIBIMH, 8 3/VIMMICOBHAHBIMH: B TOT KOPOTKHIL

: IPOMEXYTOK BpPEMEHH,\ B
TEUEHHE KOTOPOro Iueab
NPOXOJH/IA OT HUXKHEH 4a-
CTH KoOJeca 10 BepxHef,
CaMO KOJIeCO yCoeao. mpo-
JBUHYTbCS JaJblle, U B pe-
3y/IbTATE BEDPXHAS YacThb
€ro MOJYYHTCS Ha CHEMKE
He TOYHO HAJ HHXKHEH.
IlpaBpa, x cHuMKaM GFHl-
CTPO JABHMXKYILMXCS Tpej-
METOB HE MpPEeAbsAB/SIOTCS
TaKHe CTpOorue tpeboBa-
HHUs1 a6COMIOTHOH PE3KOCTH,
KaK K CHUMKY TOTO e 00b-
€KTa, CTOAILEr0 Ha MecTe.
Hao6opot, cHumoxk co cma-
3aHHBIMH 3JIJIMNICOBUIHBIMH
KOJIeCaMi MOXKET HHO¥ pa3
Jaxe Jydlle INepesaBaTh
BNCYATICHAE OT NBHKEHHS, 4eM Oe3yKODHSHEHHO DesKHi CHH-
MOK. OHaKO CyLIECTBYET MPHEM, OTYaCTH IpeNyIPex JaloIu i
noj00HOe CMa3biBaHHE, 4 HMEHHO: NpH CBHEMKe Hep:xkar ar-
Uapar He B OOBLIYHOM IIOJNOMEHHH, KOTAA LIEJb JBHKETCH
CBEPXYy BHH3, a TaK, 4TOOHl 1ielb JBHralach B Ty JKe CTOPOHY,
YTO M H300pakeHne MO NJACTHHKE, T. €. HABCTPeuy AeHACTBH-
TEJbHOMY JABHKEHHIO O6DbeKTa. .

B obiewm, Bce xe NpH Chemke OueHb GHICTPO JBHKYIIHXCS
OOBEKTOB HE BCErja yaaercs M36exaTh 4aCTHUHOH HEPE3KOCTH
¥ HEOOJbIIOH HeIomepKKH.

IITOpHBIA 3aTBOD, OTKPHIBAHHE M 3aKPHIBAHHE OTHEJAbHBIX
YacTe#l KOTOPOro BO BpEMsl CHyCKa HC OTHHMAeT BDEMEHH,
KaK 37O MPOMCXOMUT C CeKTOPAMU LEHTPAJIbHOTO 3aTBOPA, AaeT
BO3MOKHOCTb II€/JHKOM HCNOJIB30BATh BCE OTBEPCTHE YCTAHO-
B/IEHHO{ AHAa(QPATMbl; NO3TOMY NpH COBEPIIEHHO OAXHAKOBHIX

0

Puc. 60. Qoropenmoprepckas kaankamep
pHeTTenn" co ITOpHLIM (lLeneBbIM) sa-
! TBOPOM.
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Skerioduuusx U jnadparrax niactiuka npu wropon 3atBopé
noayqyut OOJblie CBET4, YeM IIPH LEeHTPAJIbHOM.
[Ipenmy1iecTBa LEHTPAIBHOTO H IITOPHOTO 3aTBOPOB TAKOBHI.
Jlyuwmne, OGHIYHO MPUMEHIEMBIE MOJIe/TH IIEHT PaIbHEIX.3aTBOPOB
HOMyCKAIOT SKCHO3HUKK B mpeienax ot | cex. no /5, Cek.;
IITOPHBIE 3aTBOPH GOJbINEH 4HACTHIO PabOTAIT B mpejgesax .
or '/ RO '/ipno Cek. Takum 006pasoM IITOpHHE 3aTBOPHI
JOMyCKAIOT NpUMEHeHHe OOJbIUX CKOPOCTeH NpH CheMKe
OBLICTPOrO  ABMXEHHS, HO HE HMEIOT MaJblX CKOPOCTeH s
CEMOK ‘B OYEHb MacMypPHYIO NOTOAY WM B KOMHaTe. LlenTpasn-
HbI€ K€ 3aTBOPHI HE NMO3BOJAIOT CHHUMATL OHICTPOE ABHMkKEHHE,
HO 3aTO YZOGHBI AJAsi CHEMOK NIPH OYEHb HEOJATONPHATHOM
OCBEIICHHH W B INOMEUIEHHH CO ckopoctamu B 1, 1/, 1/
W !/jp CEK., KOTOPBIE HMEIOT JYUIIHE 3aTBOPH 3TOH CHCTEMbI.
Iast ¢oToxopa BO BCEX CJayuasix, KPOME CBHEMKH QUEHb
OBICTPOTO JBHXKEHHs, HECOMHEHHO, YAOOHee LeHTPaJbHbH 3a-
TBOp. Jlyumme mozpenu ero: ,Komnyp®, ,Komnayun®, ,U6cop*.

PenpogykunoHHas cbeMKa

B mpaxTuke kxamnaoro ¢poTopaGoTHHKA YAaCTO BO3HUKAET He-
00XOJMMOCTD 3aCHATh  CTEHIA3eTy, MJIAKAT, HePTeX, OAYIHTD
xonuio (ororpapuyeckoro cHumka u T. 4. [Nogo6mas paGora
Ha3bIBAETCH PENPOAYLHPOBAHKEM. :

[Moxnexamuit nepecheMke OPHIMHAN HYXHO  YKPENHTD
KHOTIKAMH HA [IJIOCKO! TOBEPXHOCTH (CTeHa, ABepb). OpHuruuan
HeGOJIbIWIOrO PasvMepa MOMEIA0T MO0J CTeKJ0 KONHPOBAIbHOM
paMKH. , ; :

Jis mosyueHus NpPaBUIBHOIO, HEHCKAXKEHHOTO H306pae-
HAS MaToBOe CTEKJIO (poToanmapaTa BO BPEMS CHEMKH JOJIKHO
OEITb COBEPUIEHHO Napa//eJbHO MJOCKOCTH MepPeCHHMaeMoro
OpHruHana; anmapar MOJ/KEeH CTOSATb HAa NMPOYHOH MOACTaBKE
(cTone); 06DbEKTHB—IPHXOLNTHCA HA BHCOTE HEHTPAa CHEMae-
MOTO OpHTrHHa/a (MOXHO MONMOKHTbL KHHTH). HaBonky ma pea-
KOCTb 10 MAaTOBOMY CTEKJAy HYXHO MPOH3BOAHTb OCOGEHHO
TOUHO, KeJaTe/NbHO Yepes3 JyIy.

Oco6oe BHEMaHHE ClelyeT 06PaTHTb Ha DPAaBHOMEPHOCTb
OCBeIIeHHs NePeCHNMAaeMOro opuruHana. s stof neau xopomo
NOCTaBUTh 10 6OKAaM OPUIHHAJIA [BE, A €C/IH OPUTHHAJ GOJIBIION,
TO YeThIpe OJAMHAKOBBIX 3JEKTPHUYECKHX JaMmbl. JloCTym mpsi-
MOro cBeTa OT JIAMIl K OObEKTHBY AO/KEH OBITh leperpaxaeH
KaDTOHHBIMH pepIeKTOPAMH.

Pexomennyercs He 3aHMMaTb OPHUIHHAJIOM BCIO IJIOMAADL
IACTHHKHA, a OCTaBAATL NO KpasMm ee 3amac B 1 cau. Taxum
o6pasowm, Hanpurep, Ha muacTuHKe 9 X 12 ca opurnHan L0/MKeH

109




S
I

}

3auuMath miomaie 7 X 10 ca. UroGsl HaiiTy cooTBETCTBYIONCE |
paccTOsiHHe OT OpHTHHAa/Ja A0 KaMephl, NMPHXOAWTCA CAEAATb
HECKOJbKO NPHMEPHBIX INEPeJBHKEK annapara, a Tak Kak
C KaM/Jo# IepPeiBHKKOH MEHAETCS M YCTAHOBKA Ha DE3KOCTD,
TO M NMEePeCTaHOBOK €ro pacTSKeHHS.

Has  ob6aeruenuss 3T1oft paGoTH NPUBOAMM HEOOJbUIYIO
TabJaU1y, B KOTOPO¥ cojiepxarcs HEO0OXQOUMEIE AaHHBIE.

PaccTosnHe 06BEKTHBA OT

YMeHb- CHNMaeMOI0 OpHruHaja
nieHue (B (oKyCHHX pacCTOAHHAX
00BEKTHBA)
Br laiPag e e ssqpet o wibiie 2
P R R 3
Bafe | i 5
LR 3 3
Dl : 6
Bsnyciiiog o nstpierieige e/
O Rah st e v cins ot zos 9
S . e e 11
IR 3 13
I PRE 7 e D o R s T _ 16
Ut S s Ve A S 21

[TonbsyoTcs 3T0it TabJAHUKOI
Oyercd, Hanpumep, cpororpagpupoBarb ¢GoTorasery, AJHHHAA
ctopona koropo#t pasHa 150 cux. Popmar namero anmapara
9 X 12 em, dokycHoe paccrosnue ero obnextusa 13,5 cu. Kak
Mbl YK€ TOBODHJH, [OJE3HYIO NJIOLAAb ILIACTHHKH CJAeLyeT
cuutath B 7 X 10 cu. CrenoBaTe/bHO, AJMHHAS CTOPOHA IJa-
CTHHKM B 15 pas kopoue [IJIMHHOH CTOPOHBI MEPECHAMAaeMoil
¢doTorazeTh, W Mbl HMeeM yMeHblleHue B 15 pas. Haxonum
B nepBo#l rpade rtabauubp ymMeHbuleHue B 15 pas u BO BTOPOH
rpade NpPOTHB HErd paccTosdHHEe OODLEKTHBA OT CHHMAeMOro

.opuruHaisa — 16. YmHoxaem (OKyCHOE pacCTOsfHHE Hauero

obbexkTHBa 13,5 cx Ha 16 u noayuaem 216 cu. ITO 3HAYHUT,
4T0 00beKkTHB (doOTOanmapara MAOJ/KEH HAaXOAHUThCA OT mepe-
CHHMaeMo# ¢poToraseThl Ha paccrosiHuu 216 ca.

CraBuM ammapat Ha 3TOM PACCTOSHHM, KaK OBLIO YKAa3aHO
BblILIE, T. €. CTPOro mapasieNbHO CHHAMaeMOMY OpHIHHAJY,
paBHOME@PHO OCBeLlaeM OPUTHHAJ, IIPOM3BOAHMM YCTAaHOBKY Ha

PE3KOCTb 10 MAaTOBOMY CTEeKJY, M NDHUFOTOBJIEHHSI K CbEMKe
3aKOHYEHHI.
UTo KacaeTcss 3KCIO3UIHMM, TO J/Ig CPEIHEr0 OPUCHHAJA,

6e3 0c000 APKHX CBETOB ¥ TEMHBIX TEHEi, MPHU OCBEIIEHHH
B 200 meTpo-cBeueii (1. e. 2 samubl Mo 100 cBedeil Ha paccTOAHHH
1 » or opnmﬂana), nuapparme P/6,8 u uyBCTBUTENBHOCTH
naactuakd B 170° no Xeprepy u Hpuduanay nonamgodutcs
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'3KCMO3UUHUs, NPHMEPHO,

B 15 cex. dra uudpa roautcsa Aad
yMeHbmwenuit B !/;5 M MeHbme. Jaa OOabMIMX MacmTabos
3KCMO3KUUA B CBA3U C YIJNMHEHHEM PAaCTAXKEHHsT Mexa JOJKHA
OLITL yBEJIUUYEHA: A5 YMEHblIeHHs B O pas—B IOJTOpa pasa,
I/l yMeHblIeHus B 2-3 pa3a—BABO€ M MU CbeMKH B HaTy-
paspHYIO BeJAWuuHy —B 4 pasa.

Bce opurusaabel A8 fepechbeMKH Pasie/sioTCsa Ha JBa BHAa:
IITPUXOBBIE, B KOTOPHIX YepPTEK BBHINONHEH UYEPHBIM -0 Genomy
6e3 mepexoJHbIX TOHOB, M TOHOBHIE; B MOCJAEAHUX, KpOME 4Yep-
HOro M 6enoro, CymecTBYIOT H npomemyTquue ceprie TOHa,
a TaKxke KPacKH.

IlITpuxoBEIE OPHUTHHAILL nymo nepecHUMaTh HA KOHTPACT-
HblX AMaNO3HTHBHLIX NJAACTHHKAX, NPOSAB/AATH KOHTPACTHO pa-
60TaomuM, HampuMep, FHAPOXHHOHOBLIM, NPOSBHTENEM U Ie-
yaTaTh Ha KOHTPAacTHO# 6ymare. [IpaBuabHO 3KCMOHHPOBAHHBIN,
HenepeiepKaHHbLIA ¥ HemepenposBACHHLIA HEraTHB HMEET uep-
Hbll QOH M npo3pauHble JUHUH PUCYHKA.

Jlnsi nepecbeMkH TOHOBBLIX ODHTHHAJIOB NPUMEHAIOTCH HOP-
MaJbHOH YyBCTBHTENBHOCTH IIACTHHKH H HOPMAJNbHO pabora-
IOIUA  NPOSABUTE/b; I[PABHJIbHO 3KCIOHHPOBAHHBIA HEraTuB
MMeeT COOTBeTCTBYIOIIME OPHMIHHA/Ny Ipajaluyd TOHOB.

LIBeTHBIE OpHTHHAJBI CJAEAyeT PenpopyudpoBaTb Ha OPTO-
XPOMATHUECKHUX MJIACTHHKAX C IYCTHIM JKEATHIM ,CBETO(QUILTPOM
JJIs IPaBHJABHON IBeTonepenaun (cM. ypox 12).

Ypor 11

‘CbhbemMKa Np¥ HCHYCCTBEHHOM OCBEUIEHMM

Ecnu*aaa cheMKH MHEM HJH BeuepoM HENOCTATOYHO HaJIHy-
HOI'O OCBEIIEHHSs, TO MPHMEHSIOT OCBELIEeHHE IPEeIMETA ChEMKH
KAKUM-IH60 CHJIbHBIM HCKYCCTBEHHBIM CBETOM.

CBeT 0OBLIKHOBEHHOH KEPOCHHOBOH HJ/IM KOMHATHOH 3JIEKTPH-
YeCKOl JaMiibl €JAaG0 JAEHCTBYeT Ha IIACTHHKY M Aaxe IPH
YyIOTpeONeHHH CaMbiX YYBCTBUTENbHBIX IJIACTHHOK, IIOJHOM
OTBEPCTHH OOBEKTHBA W YCHJMBAOUIMX OCBELIEHHE OTpaxa-
IOIHX 3KPaHax MOxKeT norpe6osatbh OT 2 40 10 MuH. 3KCHO-
3UIUH, YTO HEYAOGHO NMPH CHEMKE KUBBLIX MOJEJeH, 0COOEHHO
cob6pannii, TaKk Kak B TEYEeHHE ITOTO BPEMEHH OTJAE/NbHbIE
JAULA HeMHHyeMo OynyT IBHrathbCs. B 3THX ciayuagx npume-
HAIOT CnenHajbHble HCTOUYHHKH CBera: 1) CHJbHBIE 3J/EKTPH-
UeCKHe N0y BATTHBIE, YTOBbIE JIAMIIBI HJIH IPOXEKTOPE! H 2) Hau-
Oosee wacto npumeHsieMoe B (POTOKOPOBCKOH H (pOTopeHOp
TEPCKOfl NpaKTHKe CKHraHWe NOPOUIKA MAarHud.
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DneKTpHyecKui ceer

KBannduuuposanuse ¢Goropaborunku 06wuHO 110Jb3YI0TCS
1pu ¢>0Torpacbnposaﬂnu NOPTPETOB .2 — 5 NMOAYBATTHHIMH JaM-

/////////////////////////,,///////
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Pue. 61. Cadur nis 500-par-
THOH (1000 cBeueit) snekTpHue-
CKOH J1aMmbl.

namu (puc. 61) no 100 —

BATT, pa3MeIlaeMbIMH
B.;Da3HBIX MECTAaX, UJH Jier-
KUMHU DYyYHBIMH M KapMaH-
HBIMH JIYTOBBIMH JIAMIIAMH
(puc. 62 u 63), KoTophe
BKJIIOUAIOTCs B /IOOYIO WITENCE/NbHYO PO3ETKY OGBLIYHOH 3.1eK-
TPHYECKOH MPOBOAKH.

OcBewenue nonysaTTHbIMU | AYTOBLIMH JaMIAMH JaeT BO3-
MOMHOCTb TDOH3BOAHTL INOPTPETHYIO CHEMKY C 9KCIIO3ULAEH
or 1 po 10 cek. :

IIpu KHHOCBEeMKe CoOpanuii A5t OCBEUIEH s yCTaHaBJAHBAOTCA
60JIbLlIHE AYTOBbIE IOIATEPLl U NPOKEKTOPHI, KOTOPBIE HAIOT
boToKOPaM BO3MOXKHOCTDL OAHOBPEMEHHO C KHHO IPOH3BOIHTD
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Puc. 63. Kapmanuas ny-
roBas aamna.

- s

Yt
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H MOMeHTanbHyi0 (orochemky (!

/1050 cexyuurl). Ho raxue

CayIan, KOHEYHO, NPEACTABJAIOTCA PeAKko (pHc.. 64).

Hau6osee nocrynsofi sisasercs

CbEeMKa 1IDH BCIBIIIKE MATHHS.

Cser maruus

Marun#i npogaercs aas goro-
rpapuuecKkux Leied B Bume uaA
Y3KOH JIGHTBHI, HJAX MEJAKOro Io-
pouwika (4UCTOrO HMJAX B CMECH CO
CHOCOOCTBYIOIIUMHE CrOPAHAI0 Ba-
mecrsavu), Cbemka 1npu CcBere
ropsitieil JISHTBl MarHis Tpedyer
OOBIUHO 3IKCIIO3ULAA B HECKOJABKO
cekynna. OHa COBCeM HECJA0XKHA
U BIIOJIHE AOCTYMHA, HO Man0 MpH-
MEHAETCS  IIOTOMY, 4YTO CHAMA-
IOLIHECs HE BHIAEPKHBAOT IPKOTO
CBETA M 3aKPHIBAIOT IVIa3a HJH XKe
JIBUTAIOTCS.

Haunbosee LUIHPOKOe IPUMEHEHHE
U3 BCEX HMCTOYHHMKOB MCKYCCTBEH-
HOIO OCBemenus npio6pena Tak
Ha3blBa€Mast ,BCHbILIKA MAarHug®,
T. €. TOPOIKA - MarHus, [aiouias

- Puc. 85, Cunvok, cresaHHbt B TeMHOH KoTenbuof npu
OCBEIUEHHH IyroBo#t nammnofi.

8—~20 ypokoR

Puc. 64. Moventansuslii cHamox,

CICJAHHbIA TIDH MPOKEKTOPAX HA

4-M BCECOI03HOM CoBEWaHUH pas-
CENbKOJOB.

ES
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CHJIbHBIM CBET M Cropalolias B T€YEHHE CTOJb KOPOTKOTO Bpe-
MEHH, YTO CHUMaeMble He yCHNeBaloT [axe MOPTHYTb LJa30M.
Co BCHBIIKOM MarHusi NPOM3BOAATCS MOMEHTAJIbHBIE CHUMKH,
¥ OHAa NPUMEHSIETCS NI CbeMKH Jione# (rpynm, co6paHui,
CbEMKAa KOTOPHIX O/arojapsi 3ToMy cjesajach JErKo JOCTYyIl-
HOM), 2KUBOTHBIX H T. I.
Benpimika Marsgs Mo-
XKeT.ObITh MPOM3BeleHa
rie yrogHo, B JIO-
6oe BpeMs U 6e3 0CO-
ObIX TIPUTOTOBJIEHHH,—
3THM U OODBSICHSIETCS ee
LIXPOKOE pacmpocTpa-
HEHHE.

BBuay toro, uto uu-
CTHIH IOPOUIDK MArHHS
JlaeT TyCTOM 6eqblil IbIM,
OCax<pamoiuuiica B 110-
MEIILeHHH B BUAe 6e/10T0
MopomKa, H Cropaer
HeJ0CTaTOYHO OBICTPO
(mpuMepHO, B !/; CEKyH-
JIbl), QH BBIIIEJ M3 YIO-
Tpe6/IeHHs, U B HACTOS-
niee BpPeMs /5 CbEMKHU
II0/Ib3YIOTCS CMECBIO €0
C BeLIeCTBAMH, KOTO-
pbie BBIAGAAIOT KHCJO-
poOi W TIOTOMY YMEHb-
AI0T KOJHYECTBO AbIMA
1 YCKOPSAIOT CaMbl#l TIPO-
; mecc cropanusi. Xopo-
Hiie CMBCHM MArHds CropawpT B TeuyeHue !/,, CEKyHAH, T. €.
B 7 pas OpICTpee YHCTOTO IOPOLIKA MarHHUs.

Tak xax MarEueBas CMechb IJIOXO COXPAHSIETCS, BXOIAILHE
B €€ COCTAaB YaCTH yNaKOBLIBAIOTCH OTAEJbHO M CMEUIHBAIOTCSI
HE3a104ro 10 cbeMku. [TogpoGHoe ykasaHHe O CIOCO6E yIO-
TPeOJICHH NPUIOKEHO B KamIOi yIaKOBKe MATHHEBOH CMecH.

»BCIBIIIKA MAarHUS® CHKHUraeTcd  HJH IPOCTO HAa KaKOi-J1160
METANIHUYECKON TONCTAaBKE WJAHW KECTIHON KpPBIIKE, WJAH XKe
B CIeUHAaJbHBEIX MArHUEBHIX JaMIlax.

C ,BCHBIUKOH Marnus“ HYXHO 006pamlaTbCsl TaK kKe OCTO-
POXHO, KaK U C ITOPOXOM.

He nomxuraiite HOpoumka HemoCpeACTBEHHO CHNHUKOfl, Tak
KaK BO3MOXKHBI TSKEJLIE OXOTH.

Puc. 66. Cuumok, cienaBHbii TpH ropsiueii
JenTe MarHua (mmadparma @/5, sKcmosMiHA
/5 cek.).
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He kypure BO Bpemsi pa6oThl ¢ MOPOMIKOM MarHHs.

[TpousBoauTe BCHBLIUKY HOAAJblIe OT JErkO 3aroparuiuxcs
npeAMEeTOB (HalmpuMep, XJOINKa, 3aHABECOK H JP.).

- Crenure, utoObl TOPSUIMI MAarHWil HE TOMal BaM HAa PYKY
HJH B JIMIA HAXOAAIMXCH BOGJAH3H Bac JioJeH.

OTchinaB HyXHOE JUIS BCHBIUIKA KOJHUECTBO CMECH, TOT-
yac ke 3aKkpofiTe GaHKY C MOPOLIKOM.

Ecau BaM momajercs cTapuHHAd Jamma AJs TNPOAYBaHUA
MOPOIIKA MarHusi CKBO3b ropsiiee miaMs,—uMeiTe B BUALY, YTO
B Hed HH B KOEM CJ/ydae Hesab3d CXKMraTh MarHHEBYIO CMECh,
a TOJbKO YHUCTBHI NMOPOIIOK MATHHS. :

Ko/uuecTBO MarHus, Hy:XHOe A/ PaSHLIX CHEMOK, 3aBHCHT
OT CBETOCHJBl M jauadparMbl OOBEKTHBA, YYBCTBHUTEIbHOCTH
IJIACTHHOK M PACCTOAHUS IIpPEeAMeTa CbhbeMKH OT MecTa Cropa-
HHsl MarHus (a He ot ammaparal). :

HmxenpuBoanmas TabJMuka yKasbplBaeT HeoOXOAMMOE JJ#A
CHEMKH KOJNMUYECTBO MAarHMUEBOHl CMECH COBETCKOro IpPOHM3BOA-
CTBA MPH TNO/Jb30BAHMH IIACTHHKAMH  UyBCTBUTE/JbHOCTBIO
B 276° Xeprepa u J[puduibia. B eBoM BepTHKATbHOM
cTOJIOIE YKAa3aHLl PACCTOSHHS OT MECTA BCHBIUIKH MArHAf J10
npeaMera CbeMKH B MeTpax, B BEPXHEM TOPH30HTaAbHOM—
anadparmel 06bextHBa. OcCranabHble IUQPH 11OKA3BIBAIOT KOJH-
YeCTBO MArHMHEBOIl CMECH B rpamMMmax.

Muapparma KonuyecTBO MarHHeBOH cMecH B rpammax

Paccrosnne - y

B MeTpax D/4,5 $/6,3 9 ¢‘,}2,5 .
2 0,2 0,4 08 1,6
3 0,4 0,8 b o 3,0 -
4 0,8 1,6 3,0 6,0
5 1,3 2,6 5,0 10,0
6 1,8 3,5 750 14,0
8 3,0 6,0 10,0 20,0

[Tpy cbeMmke HA NAACTHHKAX WHOIl UyBCTBUTEJNBHOCTH, YeM
BhIIIEyKA3aHHas, KOJIMUECTBO MArHUEBOTO IIOPOMIKA CJAETyeT
H3MEHATh: NMpH maactuxkax 216° myxnHo 6path Ha !/, GoJblle,
a IpA TJaCTHHKAX 4YyBCTBHTEJIbHOCThIO B 170°—B nmoaropa
pasa 60J/blre yKa3aHHOTO KOJHMUECTBA MATCHHUS.

[Ipn cokuranmu Maruust Ges JiaMIbl MOCTYNAaT TakuM o6pa-
30M: HYXKHOE KOJIHUECTBO MarH{si HACHINAIOT IPOJAOJrOBaTOH
KYyuKOil Ha KyCOK KeJ/e3a M BTHIKAIOT B HEe NOJOCKY MPOMH-
TAHHOH CceauTpoi Gymaru, KoTopas OOBLIYHO IMpHJaraeTcs K Mo-
powky. B cayuae orcyTcTBUSI CENUTPSIHON OyMaXKKH HACHIIAIOT
MATHEH KYuKOfl Ha MJOCKUI KyCOK Barhl. [IpHTOTOBJAEHHBIH
TakuM 00pa3oM MOPOMIOK CTAaBAT HA TO MeCTO, Ha KOTOPOM
XOTAT MPOHM3BECTH BCHLIIKY. Topuaumuii napyxy KoHnel 6ymaru
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WAH BATHl 3AXHUIAIOT CHHYKOM H OTXOAAT HA OMMH-ABA ILATA
B cTopoHy. [IponuranHas cequTpoii Gymakka MEIJIEHHO TJEeT
M 3aTeM 3axxuraer cmecb. Barta cropaer 6nictpee (puc. 67).

Yno6Hee no0/Mb30BATHCA ClEHHAJLHON MATHHEBOH JaMIOM
(puc. 68). B aToit Jamme wuMeercsl 3aHraTeJbHEI KDEMEHb,
TAaKOH ke, KaK B OOBIKHOBEHHbIX 3axkuraakax. Cmecb Maruug
HACBINAIOT HA MJAOWIAAKY JAaMIBl Ilepej] KOJECHKOM KpEeMHS.
3apanee 3aBOIAT MNPYXKHHY, B HYXKHBIH MOMEHT HAKHMAIOT
CIyCK, H KOJIECHKO OBICTPO MABH- '
HKETCS 10 KPEMHIO, KOTOpPbIA BhI- 7 ]
OpachiBAeT MCKPHI, 3aXKHralOLIHe Fpaeio
MarHud. Mwmerotcs u apyrue cu-
CTEeMbl MarHMeBBIX JaMi, paboTa-
IolHe MUCTOHOM, 3JEKTPHYECKON
UCKPO# u T. A. [lucronnas jsamma
MEHee MNpPaKTHYHA, 3JEeKTpPHYecKas
GoJsee CaoxHa. :

v

Puc. 67. Cxuranue Mar-
HHEeBOH cMecH 6e3 Aammsl.

Puc. 68. Ckaannas namna mas
MATHHEBOHA BCIILIUKH,

Jlamnel 1alOT TO NpeMMymiecTBO, YTO OHH MOTYT OBITh NpPH-
BEACHbl B JIeHCTBHE MOMEHTaNbHO H B J060e Bpems, 6/aro-
Adpd 4YeMy, BO-TIEPBHIX, MOXHO BCerja BbI6paTh /s ChHEMKH
YAOOHBII MOMEHT, a BO-BTODBIX, IIPOH3BECTH €€ HEOKHIAHHO
AJIl CHEMAIOIIKUXCSA. DTO HMEeT TO 3HAUeHHe, YTO CHUMAIOLUIHEC s
HE YCIEBAIOT 3aKphITh [IJ/1a3a WK NPUHATbL TPUHYKIEHHYIO
103y, YTO 4YaCTO [eJal0T, KOrja BHIMAT, Kak ¢oTorpad saxu-
raeT COu4Ky, noJxuraer Oymary H T. I. npu paborte 6es
aamn. Tlpn cpemke ke HemoABHIKHBIX TPEAMETOB 0e3pasgnyHo,
NPUMEHSIETCA IH MarHuWeBas Jamlla MJH MarHueBas CMech MOX-
KHUTaeTCd COHYKOIA,

HesaBucuMo 0T crmocoGa cxkuranus MarHHEBOH CMECH Cie-
AyEeT NPHHATb MEPBl K NMpPaBHJbHOMY OCBELIEHHIO €10 06beKTa
ChEMKH.

Ecan cHuMaAOT OAHOro yesopexa WM HEOOJIbIYIO TPYMny
B 'KOMHATE, TO HX CJ€1yeT mnocaAuThb Ha HEKOTOPOM paccros-
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HUH OT  He CIHIIKOM GecrnoKoiHOro ¢oHa W MPOM3BECTH Ha-
BOJKY Ha PE3KOCTb [0 MaTOBOMY CTeK/y, AJAd 4Yero A0CTa-
TOYHO HAMMYHOTO B KOMHATE 3JEKTPHYECKOrO HJH KePOCHHO-
BOTO OCBemeHHs. IJTO OCBEUIeHHE He CIeAyeT TyWHThb Iepej
CHEMKOH, KaK 3TO JeNaloT HEKOTOPble MaJOOuHTHHE (OTO-

' paboTHHKH; HAOOOPOT, CBET NOJE3€H, TaK KaK MPH HeM I/as3a

CHHUMaeMblX OyayT OoJiee eCTECTBEHHBIMH, HEXENH B TEeMHOTE
WJIH NpPH Pe3Ko¥l mepemene cpera. HyxHO TOMbKO cieauThb 3a

Puc 69. Cuumox, caelanBbl# NPH BCbILIKC MATHIS.

'T€M, YTOOLI CBET HEe MonajgaJ B OOBbEKTHB, BO H30eXKaHUE BI-
JIBIX 3dByaJJUDOBAHHBIX HEraTUuBOB, H yTOOLI JaMObl He BBILIJIH °

Ha njactuHke. Ecau cBeTa Mano ¥ NPOM3BECTH HABOAKY Ha
¢oxyc mpu HeM TPYAHO, TO CHUMAEMOMY MOXKHO [aTh B PyKH
CIMYKY, MO MJIAMEHH KOTOPOH IPOM3BOJUTCA HABOAKA H KOTO-
pas sateM yOupaercs.

ILJ'IH CEEeMKH MarHueBy1o JAMIy HJAU XKEJNE3HYIO IJaCTHHKY
C MarHgeBbIM MOPOLIKOM HYXKHO YyCTAHOBHTb COOKY HEMHOTO
no3any Kamepbl, 4TOOB B OOBEKTHB CJaAydallHO He Iomasa Ips-
MO cBeT OT ICObILKH. YroObl TeHb CHHMAaeMOro He BhILLJIA
Ha ¢oHe, JsaMiy caenyeT yCTAHOBHUTb HA YyPOBHE HECKOJBKO
BBIIIE €r0 I'0JIOBHI. |
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Pne. 70. Jige cxembr pacnonomenus 00BeKTa CHOMKH
anmaparta W MaTHWEBOH BCHBIUKY. J

Puc.

71.
B ropaum Koc1ep Gblna GpolweHa MarHHeBas Bempimika

b OT
UCKOCP OT CHHMAaeMOro /ua clefyer moMecturs pedaexTop—
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POTHUBOIION0KHas CBETY 4acTb Juua CHU-

[ToprpeTHble CHUMKM IPH BCIBIIKE MarHusi OGLIYHO MOJY-'

YaIOTC KOHTPACTHBIMH; HX MOXHO CJeJaTh Msrye, NnOCTaBHB
Ha yTH Jyued CBeTa Ha PACCTOSHHM IOJYMETPA OT BCIBIMIKH
Maraus HeOOJbINOH MPO3PauyHBIM dKPaH M3 MANMPOCHON OyMaru,
KUCeH, KaJbKH PasMepoM C DasBEPHYTHIH JHUCT nucyel Gymary;
B 9TOM Cilyuae  KOJMYECTBO CXKHTaeMOro MAarHHs MOXKHO yBe-
JUYATH BJBOE. 2

CpbeMKa TPOM3BOJHUTCS P YCTAHOBKE 3aTBOPA Ha BHIAEPKKY;

NOpTPeTH (GoTorpadupyoT NpH MOJHOM OTBEPCTHH 00BEKTHBA,

rpynmel — npu auagparme. :

[lpu nopTpeTHO# CbeMKe CHHMaeMOMY CJeLyeT NOCOBETO-
BaTb CHAETh COBEPILIEHHO CIOKOHWHO, HE IV Ha MarHui U He
0XHjAas C HAmpsKEHHEM €ro BCHBIIIKH.

Korja HaBoaka Ha Pe3KOCTb IIO MAaTOBOMY CTEKJY HPOH3Be-
JieHa, 3aKPBHIBAIOT 3aTBOP, 3aMEHAIOT MAaTOBOE CTEKJIO KacCeroH
C IIACTHHKOH M OTKPHIBAIOT KPHIIIKY KacCeTH. Marnuesyio cMech
HACHLINAIOT Ha KECTSHKY HJM B JAaMIy H COOTBETCTBEHHO BCTa-
BASIOT CEJHTPAHYI0 OyMaKKy HJH 3aBOAAT NPYXKHHY. 3atem
OTKPBIBAIOT 3aTBOP ANNapara, Cedyac ke 3aKUTralT MarHHEBYIO
cMeCh M HEMEeNJIEHHO II0CJ/Je BCHBIIKH 3aKPBIBAIOT 3aTBOD;
ChbeMKa TNPOM3BEJEeHA. 3aKpblBalOT KPHIMIKY KaCCeTbl W BHIHH-
MaloT e2 K3 amnmnapara.

He caemyer Jjepxartbh CAMLIKOM JOJCO 3aTBOP anmapara
nepes W TMOC/e  BCOBIIKM OTKPHITHIM IIPH OTKPHITOH Kaccere,
TAK KaK KOHTYPH JMOJeHl Ha HeraTuBe MOTLYT BBIHTH CMasaH-
HBIMH.

Ecau Hy»XHO B C/el 3a OJHMM CHMMKOM IDOU3BECTH TYyT XKe
JIpyr¥e, TO CAEAYeT IMOJ0XAaTh, I10KA PasOUIETCs -JblM, OT-
KPBIB, €C/IM BO3MOXKHO, OKHO HJIH JIBEPb.

Benpimka npuMEHsieTcsl He TOJMbKO KaK OCHOBHOE OCBEIEHHE
IPpH CbheMKe, HO M B KaueCTBe MOJACBETa JJs BOCHOJHEHHS
JIHEBHOrO CBETA B TEHEBBIX MeCTax HJH /s OCOOBIX CBETOBHIX
3 dexToB. : ;

CBer Maruusi COAEPKHUT MajO CHHMX JyUeH, U IIO3TOMY CBETO-
buabtp 3mech 6wl Gbl GecnoseseH. Heratusel cienyer mpo-
SIBASITH MATKO PaboTalomuM, HalPHMEp, TJAMUHHOBBIM NPOSIBH-
TEJEM. \

HouyHas cbeMKa NpH YNHYHOM OCBELLEHHH

Hounple CHUMKH OCBEIIEHHBIX YJHIL, 1IPAa3AHHUYHBIX HJJIIOMH-
HauM#i U T. 1. IPOU3BOAATCA HA IPOTHBOOPEOJIBHBIX I/IACTHH-
Kax ¢ BuAEpPKKOi npu guapparme P/6,8 or 2 mo 20 MuH.
Annapar AOJMKeH CTOSITb Ha COBEPUIEHHO HEMOJABHIKHOM IITA-
tuBe, JlioAH, NPOXOAAllUe MNepei anmaparom, ChbeMKe HE Me-
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uraloT M HAa HEeraTWee He noJyuyarcs. Ecanm xe Bo spems sxcro-
BULMH I€pell 20MapaToM NPOE3KA0T aBTOMOGHIM U TpaMmBaw,

Puc. 73. Hounott ‘cHuMOK BAmOMHAaNHy,

TO, YTOObl HA HEraTHBE He BBILAH TOJOCH OT HX ¢onapet,
Cllefyer NPHKPHIBATE OGHLEKTHB PYKOH.
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Yaunp Jdydiue IHOAYYAIOTCS NMOCJAE MOXKAA, KOrha OrHH dom-la-
peH oTpaxarTCd Ha MOCTOBOH.

Ecan xenaTeNbHO 1POM3BECTH CHHMOK TPH JIYHHOM CBere,
TO TIPH. CBETOCH/IBHOM . 00beKTHBe (P/4,5) u BBICOKOUYBCTBH-
TeNbHON TJIACTHHKE NMOHALOOHTCH BBHIAEPAKKA HE Menee 15 MHH.
IIpu 3TOM HyXHO yCTaHOBHTH allliapaT Tak, 4TOGE cama JyHa

Puec. 75. dpdekr ,aynsoro

Puc. 74. Cuumox, cpenanuuit
cBeTa¥, CHATHIH mpH COAHIE.

NpH HacToALLEM JYHHOM CBETE.

HE BRIXOJHMJ/A HA MJIACTHHKE, — OT €e JBHKEHHs NMOJYUHJIACh Obl
CMasaHHasi moJsoca. Huxakumu ocobeMu addextaMu CHUMKH,
CIe/NaHHBIE NDU JYHHOM OCBEIEHHH, HE OTJAHYAIOTCH; KAK MBI
YKe ‘yKaselBa /M, BCE TAK HA3bIBAEMble CHUMKH ,C JyHHBIMH
abdexTaMu“ NPOU3BOASATCSH NHEM TPOTHB CBETA, TPH COJHIE,
3aKpHITOM OOJaxkamu (puc. 74 u 75).

Ypox 12

OpToxpomaTnueckan thororpacun
MNpasunbHas  nepepa4ya  UBETHLIX TOHOB
B thoTorpag1u

Pororpacuueckas maacTHHKA MEpPeaeT H306paxkeHHE MPES-
METOB, OKpalleHHBIX B Pa3HOOOpAa3Hble, HHOrJA4 OUEHb SIPKHE,
LB€TA, TOJNBKO YEPHBIM, OEJBIM M MPOMEXYTOUHBIMH — CEDBIMH
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Pas/IMuHON rycToTh—Tonamu. TTpH 5TOM OBHKHOBEHHAS CBETO-
UYBCTBHTE/bHAA IVIACTMHKA NEpPENaeT LBETA HE B TeX COOTHO-
IIEHAAX, B KAKAX WX BOCHPHHHMAET YeJOBEUECKHH rva3. Ha-

NIpHUMED, I1a3y CHHHH uBeT He6Ga kaxercs Gouee TEMHBIM, YeM

APKOXENTAs DOXKb, Ha OGBLIKHOBEHHONH 3KE IMJACTHHKE CHHee

He6O BLIHJET TOpaszo CBer/iee pXKH.

Ha pucynxe 76 npu nomomu ABYX KPHBHIX HATJIAAHO [IOKA3dHO
pas/nune B NEHCTBHH LBETOB HA YeJOBEUECKHI rJaas u ¢oro-
PPAQHIECKYI0 TNJACTHHKY. Ilynxtupras aumus  wm3o6paxaer
AEHCTBHE DA3JHYHBIX IL[BETOB HA HAWI IJ1as, CIJIOUIHAS — JAei-
CTBHE T€X XK€ LIBETOB HA OOLIKHOBEHHYIO ¢dororpacduueckyio
IACTHHKY. JIeHCTBHE CBeTa TeM CHJblEe, uem BLiile IOJIHHU-
MA€TCsl KPUBAsk OT CBOErO OCHOBAHHS.

B l -- === rnas :
—————— nacTumKx

N\
\
< - - -- -
I

N
N\

.{macu. MRATLIA 3€/10H CHHNM BAONeT. YABTPQ-@HONET,

Puc. 76. I'nas u naacruuxa BOCNPHHUMAIOT SIPKOCTh KPAacok Io-
Pa3HoMy (B KaXIOM ciyuae HAH60BIIAS fPKOCTh 00603HaueHa
2 CTpenkoit),

Jlunns, u300paxaiomas jaelcTBHe LIIBETOB HA YeJOBEUECKHH
IV1a3, NOCTHUraeT HAHBBLICUIECH TOYKH IIDU HCEAMOM LIBETE: 3TOT
IBET B NIPHPOJIE KAXKETCI HAM HAuGosee sapkuM. [IpoTus cunero
u (pHOSETOBOrO 1BEeTOB KpuBas namaer; uyeM AaJblIe Ml
CI€AyeM 1o psiay LBETOB BIIDABO OT 2KEJTOr0, TEM cJaabee
CTAHOBUTCS UX APKOCTD /IS HAILETO T/a34. Hakownen, npu yJabTpa-
(broseTOBOM IBETE KPHUBAsg CAMBAETCH C OCHOBHOI IIPAMO
JHHHEH. JTO 3HAYUT, UTO SPKOCTb yIaJja m0 Hy.Js, T. €. yJabTpa-
GHONETOBLIH 1BeT HAlUMM TIJa30M BOBCE He BOCIIDHHUMAETCH,
MBI €r0 He BHUIUM.

Huave o6crour JleJI0 ¢ KPHBOH, 0603HAYaOLIEH 4yBCTBH-
TEJBHOCTb K PasMMYHBIM IBeTAM OGHIKHOBEHHO tororpadu-
YECKOH MIacTHHKH, KpuBas maummaercs toabro IIPH 3€eJEHOM
IBETE; MPOTHB KDPaCHOrO H KEATOro OHA PaBHA HYJI0 — 3TO
BHAYHUT, YTO K KEJATOMY M KPAaCHOMY IBETAaM OG6HIKHOBEHHAS
IVIACTHHKA IIOYTH COBEPIIEHHO HEUYBCTBHTenbHA. Cuwnuii xe
IBET, KOTOPHIH UCJ0BEYECKOMY IVIa3y KaxeTcs CPABHHUTEAbHO
He SIDKUM, Ha060poT, na TITACTHHKY NEHCTBYeT CHJbHEe BCEro
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(cMm. cTpenxy Ha puc. 76). Jlanee KpUBas MEJVIEHHO ITOHHKAETCH,
3aX0Js1 1aJ€KO B YJbTPA(PUONETOBLIH LBET, KOTOPHIH, HEe OKa3bl-
Basi JeHCTBHS HA TJ/Ia3, B TO XK€ BPeMs 3aMETHO BO3IEHCTBYeT
Ha NJIaCTHHKY. ;

[Tocsie TOMBLKO YTO CKA3aHHOTO, HAUXHAIOIIETO Q)OTopaGO’ILHHKa
He JNOJIKHO YAUBJAATHL TO OOCTQATENbCTBO, YTO TOTOBBIH OT-
neyaTok OoJbluefl uyaCTbiO BHITJSAUT COBCEM HE TaKHM, Kak
5TOT0 MOXKHO GBLIO OXHAATE, CYAS 10 H306PAKEHHIO Ha MATOBOM
crexsie. He roBops yxe o TOM, 4TO TIPONAZaOT BCE sPKHE
IIBETA, CaMOE€ COOTHOIIEHHE LIBETOB IOJYy4YaeTcs HHBIM. YacTo
HAUMHAIOIKKA, BUIAEBIIHWE Ha
MAaTOBOM CTeKJie HHTepecHoe
sipKoe H300paxKeHue, HeNO-
yMeBaer, MOCMOTPEB Ha pe-
3y/IbTAT CHEMKH, 3aueM OH
CHHMAJ 3TOT HEHHTEPECHBIH
croxker. KoHTpacTh 1BETOB
TPOTagAI0T, CHEMOK BHITJIS THT
CepblM, OJHOTOHHBIM, CKYyU-
HBIM.

O6bscHSIETCA 3TO TPOCTO.
Kpacuwie # Keathie Jyuw,
KOTOpble H3Jy4aeT OOBEKT
CbeMKH, HalmpHMep, KpacHble

KDRITH, WEATHE MBEThl, MO - b o, 77 Gtk caontih obh i hen.
FyT JIHLIb €NBa-€ABA BOSACH-  y)4 (yeoproxpomaTHuechoh) naacTuBke:
CTBOBATbH HAa OOLIKHOBEHHYIO CcHHMH LBET BHLIEA TOYTH GEABIM, e

(ne nBETO‘{yBCTBHTeJIbHon) Tolf ¥ KPacHHIM NOAYYHAHCH TEMHBIMM.
nJacTHHKY. B Tex mectax: ee, - j
Ha KOTOpble NMaJaloT 3TH JyYH, OPOMHCTOE Cepebpo 3MYJbCHH
OCTaeTCs MOYTH HEHU3MEHEHHBIM, NPOSBUTENb TAKKE HE OKA3bl-
BA@T HA HEro NEHCTBHS, U IPH (UKCHPOBAHHH cepe6po CoBep-
UIEHHO PacTBOPSAETCH. B aTHX MecTax Ha HeraTuBe MOJYyHaIOTCH
NpO3payHble TEHH, KOTOPLIE HA MO3UTHBE BHLIXOLAT TEMHLIMH.

lony6eie ayun (cunee He6o, cuHee maaThe), HAOGOPOT,
OKAa3blBAIOT CHJBHOE BO3JEHCTBHE HA CJOH IJIACTHHKH. B Tex
MeCTax ee, Ha KOTOpble majasd roayobble Jayud H306paxKeHus,
OHM CHJIbHO H3MEHSIIOT GpPOMHCTOe Cepe6Gpo, W MOA BAHSHHEM
IpOsiBUTE/I OHO uepHeeT. B pesysbraTe HA HeEraTube B MeCTax,
Ha KOTOpHIe majanu CHHE-TONyGble JyyHd H300pakeHus, o6pasy-
I0TCH NJIOTHBIE, MaJONPO3PauHbIe YYaCTKH, NOJAY4YarOUHEecs: Ha
TO3HUTHBE CBETJBLIMH, IOYTH GeJbIMH.

Caenosarenbno, pacnpeneseHne iPKOCTH PA3TUUHLIX [BETOB
Tosyyaercs Ha nJaacTHHKE WHBIM, UYeM B HaType; B3auMHBIE
COOTHOLIEHHST TOHOB HCKAaXalOTCs.

Menroin

HPACHBIH
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- Harasuuelit npumep nepegaun cooTHOUIEHUH LBETOB IPOCTOM
NJIACTHHKO# JAaH Ha puc. 77. Ha 06bikHOBEHHOH NIACTHHKE GHIN
: chororpadupoBansl Tpu (Qu-

I[BETOB, IIOJIOJXXEHHbIE DPSIOM
Ha KaprtoHe. [IpsmMoyrombHuK
(na/1eBO BBEpXY) OB CHHHM,
kBaapar (B cepeiuHe) — CBET-
JOXKEITHIM, TPEYTONbHUK —
KpacHeIM. TakuM o6pasom
raasy Haubo/ee TEMHBIM Ka-
3a/7CHd BEPXHHUIl TPSIMOYTOJib-
HHK, HaubOJee CBETJBIM —
cpennmii kBagpat. Kak xe
H3MEHUI0Ch COOTHOIIEHHE TO-
HOB Ha otnevyarke? CuHHEI

NPIMOYTOJbHUK  BBIIEJA Ca-
Puc. 78. CuuMok ma oproxpoMartiiue- | .

MBIM CBETJIBIM >
CKOW TJACTHHKE, HO Ge3 cseroduabTpa; Bs Jlgl HIOR HOqT;IKTQ
CHHMH LBET BHIIEN HEMROTO TemHee, wen-  PAETCA HA OJI0M (pone. ZKex-

Thift MeMHOTo |cBeTsee, kpacmwii mmer THIH K€ M KDaCHBIH IBETA

OCTAETCH TEMH!'M, [oayuasuCb COBEPUICHHO TEM-
HBIMH, ¥ DAa3HHLIA MEXAY HUMH
He3aMeTHa.

EcJain 651 cpenu uryp 6oiia
3e/eHas, TO, KaK MOXKHO 3a-
KJIOYUTh U3 PHUC. 76, ee mBer
Ol OBl TepeaH KaK TeMHbIH.

Onnaxo Qororpaduueckas
XMMHUS Hallia CpPeicTBa s
6oJ/iee MU MEHEee IPABUIbHOH
nepesays B3aUMHBIX COOTHO-
LUIEHHH 1BETOB, COOOpasHO
BIIEUAT/AEHHIO, - KOTOPOE OHH
NPOU3BOAAT HA TIJas.

HENTHIH

KPACHBLIK

GRS

HCATHIN

HPACHbEIN

Puc. 79. Caumok na opToxpova-nueckolt

TMIAZTHHKE C IKENATHIM  CB2TOQHABTPOM:

CHHHI UBET Bbillien HEMHOTO H3MHIINE

TEMHBIM; HeaTbIH BeT n0MyuHics B npa-

BHABLHOM TOHOBOM  COOTHOLUEHWH; Kpac-
HbIM IBET 0CTAICH TeMHbLIM.

OpToxpomaruue-
CHHE MNNaCTHHHH

Jaist mpaBuUIbHOM mepexaun
Ha CHHUMKAX B3aUMHBIX CO-
e OTHOWIEHUH TOHOB  CJaYXaT
TAK HASBIBAEMEIE OPTOXPOMAaTHYECKHE (LBETOUYBCTBHTENbHBIE)
niactTuekd.. OHH 1npexcTaBasiOT COGOH  OGLIKHOBEHHHE Po-
TOrpaQuuecKkHe IMJACTHHKH, OUYBCTBJICHHbIE IpU KX H3TO-
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rypsl U3 OyMaru pas/iHYHBLIX

ToBJeHrH HA (abpuxke K AEHCTBHIO JKEATHIX W 3EJEHBbIX Jy-
yep. !

Ecau Te ke (Qurypsl, CHUMOK KOTOPBIX JaH Ha pHuC. 77,
cororpadupoBaTh Ha OPTOXPOMATHUECKOH IJIACTHHKE, TO
I10Jy4aTCs HECKOJbKO HHBIE Pe3yJbTaTh, & HMEHHO MOKa3aH-
Hble Ha pHuC. 78. CuHHUIl LBET, IPABAA, BHIIE CAHIIKOM CBETJBIM,
HO BCe Xe€ He TakuM OesblM, KaK HA PHUC. 77; IKEATHIH LBET
CcTajs CBeTJIEe. 2

OnHako moJHOe AeACTBHE OPTOXPOMATHYECKOH IJIAaCTHHKH
CKaXeTCs TOJbKO, €CJAH BO BpPeMs CbeMKH Mepel 06beKTHBOM
OyJdeT NMOMELIeH TaK HasLIBaeMbli ,KeATHH CBETOQHAbTD‘—
6oJiee WAM MEHee CHJAbHO OKPALIEHHOE B XXEJTHIH L[BET CTEKJIO,
yAEpKHBaeMOe HAa MeCTe COOTBETCTBYIOIIMM IPHCIOCO6Je-
HHEM; HCXOJsllHe OT MNpeiMeTa CbeMKH CBETOBHIE JYYH IO
NyTH K [JIACTHHKE TPOXOAAT uepe3 3TOT cBeroduabtp. [Ipu
NPUMEHEHHH CBETO(DUAbTPA IKCIO3ULHUIO TPUXOTUTCS HECKOJIBKO
VIJHHATb NPOTHB HOPMalbHOH (moapobuee 06 3TOM 6Gyner
CKAa3aHO JaJjee), HO 3aTO MOJNYy4YaeTcst 3HAUUTEJbHO 60Jee Co-
BEpIIEHHAsA nepejava JeHCTBHUTEJIbHBIX COOTHONIEHWH LBETOB
(puc. 79). CuHuii uBer BHIIJET OYeHb TEMHBIM, KaKMM OH
KaXeTCd IJ1a3y, a KeJThH NMOJYYHTCS NPABUJILHO CBETJ/BIM.

Toabko xpacHBIl TPEYTONIbHUK TIONPEXHEMY OCTAHETCS OYeHb
TeMHBIM. Jlg NpaBHAbHOH NEpPeladyd  OTHOCHTENBHOTO TOHA
KPaCHOTO 1BETa CYLIECTBYIOT TdK HAa3blBaeMble : ,lTaHXPOMATH-
YyeCKHe“ MJIACTHHKH, OUYBCTBJIEHHBIE M K KDacCHBIM yuaM. dTH
IJACTHHKH TPeOYIOT MNPOsBACHHA INPH CIENHAIbHOM TEMHO-
3€J€HOM CBeTe. :

B nekoTOpBIX (PaGPHUHEIX PYKOBOACTBAX FOBOPHUTCH, YTO TE
HUJA HHBIE OPTOXPOMATHYECKHE IIACTHHKU U NJIEHKH MPABUJIbHG
IepenanT COOTHOIIEHHe IIBETOB M 6e3 xkeaToro ¢GpuabpTpa. JTo
COOTBETCTBYET NEHCTBHTEJIbHOCTH TOJLKO YAaCTHYHO (CP. pHC.
78 u 79). s MONHOrO HCHO/Ib30BaHHS NPEUMYIIECTB OPTO-
XPOMATHYECKHUX IIACTHHOK HEOOXOAMM XKEeNThIfl CBETODHABTP.

HenToit ceeTodiMNbTP

JleficTBHE KENTOro CBETO(DHILTPA [PH CHEMKE Ha OPTOXPO-
MAaTHYECKHX IIaCTHHKAX JIerko 00bACHUMO. [oany6bie Jyun
UPe3BbLIYANHO AaKTHHUYHE (IE€ACTBEHHBI) H OKa3BIBAIOT HA CBETO-
YYBCTBUTEJAbHBI CJAOH IIACTUHKH JOCTATOYHOE BO3AEHCTBHE
B OueHb KOPOTKHH MPOMEKYTOK BpeMeHu. 2KenThie Jy4H, Ha-

1 He crenyeT CMeILHBaTh LBETOUYBCTBHTENBHBIX TACTHHOK, IMEPEAAIOIINX
B YepHO-6e/0-cepoM IBETE NPaBHALHOE TOHOBOE COOTHOIIEHHE PA3IRUHBIX LBETOB,
C NIACTAHKAMYU AJIs OBETHOH (oTorpaduy, nepefaouumn naobpaxeHne B Kpackax.




NPOTHB, MaJO AaKTHHUYHBI; OHH TaK¥ke J1elCTBYIOT Ha OpTO-
XPOMATHYECKYIO IIACTHHKY, HO O4eHb Caa60, U I/ HOJYyUeHHs
OILYTHUMBIX pe€3y/JbTaTOB. UX HEHUCTBHUSI TPeOYETCs BO MHOTO
pas GoJ/iblle BPeMEHHW, YeM Iad AeHCTBHS FOAyOBIX Jyued.
. Takum 06pasom, ec/y B3siTh KOPOTKYIO 3KCIO3UIHAIO IIPH ChbeMKe
PasIMYHO OKPALIEHHBIX OOBEKTOB, TO I'OJNyOBlEe JYUH OKaXyT
CBO€ IOJIHOE IEHCTBHE, B TO BPeMsl KaK JKeJThIe YCIeIT TOJbKO
OY€Hb HE3HAUYUTEJNbHO M3MEHHTb GPOMUCTOE Cepe6pOo MIACTHHKH
B MeCTax, KyJa OHM momnaju. [0Ay6OH IBET NOJYYHTCS
' Ha IIO3WTHBE HOPMAJbHBIM,
a XKEJNTHH — yepecuyyp TeM-

HBIM. Ecau ke yBeIWUHTH
Caerownnbrp n 3KCIIO3HLUI0  HACTOJBKO,

OPTOXPOMITHYECKAS | 1061 kenThIe AYYH MOTIH

n718C¢THHkKQ 0Ka3aTh JOCTATOYHOE Jefi-
CTBHE,TO OHH BBHIAAYT HOP-
N\ N MaJbHO CBETJIBIMH, HO 3aTO
paioH NefCcTBHSA TOJayOBIX
Jyudel ' OKaxKeTcsa B He-
P3BOTAOT BMecCTe CKOJIbKO pas INepejepxaH-
HBIM, ¥ TOAY0Ofl (CHHHI)
UBET, KaXKyIHHCA TIJasy
goeeRve ke s g o TEMHEN, Ha CTINKE 107
L%xcggl’;ncnonb:onanu,a npy oﬁug:xlgsenuon SHn O HOR I COBCDIICHED
(HeopTOXpOMaTHUeCKOH) maacTMHKe cBerc-  O€JBIM.
GuALTP TOALKO GECIOJESHO YAJAHHUT SKCIO- OtcroJ1a ecTecTBeHHO Ha-

3HLAIO. NpamuBaeTcss Heo6X0o1u-

i MOCTb OC/Ia0HTb IEHCTBHE

ronyObx Jyued, 3anepkaTe roay6oe H3JAyueHHe, s TOTO
YTOOB  JIaTh BO3MOXKHOCTH B TEYEHHE HEOGXOAMMOrO BPEMEHH

JeUCTBOBATh HA IIMTACTHHKY OCTAaJIbHLIM JydaM,—— Tpex e BCEro -

KeITBIM M 3€JMeHBIM. ITd DPEryJHpPOBKA, ypaBHEHHE NOCTYIA
K IIACTHHKE Jy4Ye#d pasAMyHON AaKTHHHYHOCTH, W JOCTHIAETCS
IIpH TIOMOIIM KEJATOTO CBETO(PUIbTPA, KOTOPBI NpPOIyCcKaer
BCE MAJIOAKTHHHYHBIE XKEJITHIE H CMEXHBIE C HUMH JYYH H, Ha-
060poT, 3ajepkuBaeT (IONIOMAET) AKTHBHEIE TOMYOLe H 6J13-
KHe K HHUM JIyuH,

B pesyabrare neiictBue Ha IJIACTUHKY - PA3JHUHBIX Jyudeid
BBIDABHUBACTCA. T'ony6oit (CuHMI) LBET NMOMYUYHTCS HOPMAAbHO
TEMHBIM, a JKEITHIl — HOPMAJBHO CBeTJAHM (pHC. 79), T. e. 06a
uBera BBIAYT HAa OTHEYATKE B TOM B3aHMHOM COOTHOUICHHH
OTTEHKOB, B KAKOM WX npuBbIK BHJAETh Haw rias. [loBropsem,
3Ta Jydlias NEPELayva LBETOB NPHU HONAb30BAHHH KEJATLIM CBETO-
GuabTPOM BJEUET 33 COBOH HEKOTOPOE YBEAHUEHHE 3KCIO3H-
M, TaK KaK B 3TOM Cayydae npoaO/KHTEILHOCTL MOC/ENHEH
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AO/UKHA OMPEACMATHCA He MO GHICTPO AeHCTBYIOUIHM o1y ObIM
JiyuaM, a IO MeJJIEHHO JAeHCTBYIOIIHM KeJThiM.

OpTOXpOMATHYECKHE IIACTHHKH H3rOTOBAAIONCS COBETCKHMH
dabpuxamn (PoroxuHoxmMTpecTa, IPTI), croar oOuu moutH
CKOJIBKO K€, CKOMbKO M OGLIKHOBEHHEIE MAACTHHKHL

Puc. 81. Cseroduaspsi.

)Kemge CBETOGHIBTPHL H3TOTOBJSIOTCS KPYIIOH 1 ueThipex-
YTOMbHOI (opmbl (puc. 81); myrem PasHOOGpa3HLIX MPHUCITO-
COOJMICHHI-epKaTeN il OHH JIErKO NPUKPEIIAIOTCS  BIEPeaH
00beKTHBA. TO HanGoOJee YAOGHOE MeCTO A/ (PuaALTPa, HO
MOJKHO pacmoJiaraTe ero u 103afH 06beKTHBA.

Puc. 82. Cnea — cammox Ha OGLIKHOBEHHOH NIACTHHKE; Mocpe-
AHHE — HA OPTOXPOMATHYECKOH MIACTHHKe Ge3 ($HABTPA; cipaBa—
Ha OPTOXPOMATHYECKOH MAACTHHKE C KeaThIM CBETODHIALTPOM,

HNovewennmi nepex o6’beKTHBOM XOpOowo CaeMaHHbIH CBETO-

I%J;I:bgrpo nnoqm HE BJMSIET HA HANpaBJeHHE JyueH, H Onacarbes
SN Opgmeneﬁnn YMEHBUIEHHS] PE3KOCTH CHHMKA He TpH-
. iwm PIUHO CBETOMHIbLTD HaJEeBA@TCA IOC/JE HABOAKH HA
HOBKy,Ha eoonbmen e TOYHOCTH MOXKHO NPOH3BOAMTH yCTa-
onbmet? ;S;KOCTb NPU HANETOM CBETO(HbTpE.
S Hqs’acmo ‘BeCb (HJIBTD OKpallleH PaBHOMEPHO, HO
d3bIBaeMble  OTTEHEHHBIE CBETO(MUIBTPHL: BEPXHsis
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facTh HX OKpauieHa MHTEHCHBHO, 3aTeM OKpacKa, MOCTENEHHO
ocaabeBas, CXOAMT HA-HET, M HIXKHAS YacTb TNPEICTABAAET
Co0o# uyucToe cTeka0. 06 ynoTpebieHHH 3THX (HIBTPOB
CKaXeM HHXKe.

Huorna Hexocratouno omnbeITHEE - DOTOPaGOTHUKH, HE HMes
OPTOXPOMATHYECKHX MJACTHHOK, CHUMAOT HAa OOGBLIKHOBEHHBIX
1 NPHMEHSIOT. IPH 3TOM cBeToQuAbTp. Mexay tem 6e3 opToO-
XPOMaTHYECKOH MJIACTHHKU XEITHIH CBETOQUILTD IPU ChEMKe
He MPHHOCHT a0COJIOTHO HHMKAKOH MOJB3Bl U TOJbKO HAMPacHO
YAJHHSET 3KCHIO3HIHUIO. :

O6nactH nNpHMEHEeHHA OPTOXPOMATHYECHHX
NAACTHHOK H MENTbiX CBETO{IH/ILTPOB

CBeTopuabTp U OpPTOXPOMATHUECKHE ~ MIACTHHKH HDHMEHS-
I0TCS TVIaBHBIM _00pasoM INpH CheMKe MeH3axell, BOJH,

Puc.83. Kakum noayuiercs aanawagt Ges ¢puabtpa
H yepes QHIALTP.

© 06/1aK0B, 1IBETOB, IOPTPETOB, PENPOLYKIHE C KDACOUHBIX KAPTHH

(puc. 84, 85 u 86), T. e. B clyuasx, KOTAA B CIOXeTe CHEMKH
IPUCYTCTBYIOT DA3HOOOpPA3HBIE IIBETA.

Tak xax usnyueHHe aKTHHMYHBLIX TOJYOBIX Jyuell npu pas-
JHYHBIX O0bEKTAaX HEOAMHAKOBO, TO OJHOTO H TOTO M€ CBETO-
¢GuabTpa MM BCEX cJayyaeB HeA0CTaTOYHO. [losTomy cBeTo-
(uALTPHl U3TOTOBJAIOTCS Pa3/JHYHOIO TOHA M TYCTOTH OKPACKH.
I'ycrora (uABTPOB 3aMeTHa W HA-TJA3; 110 TOHY OKPACKH OHH
OBbIBAIOT OT  UYTh-UYyTh KeJTOBATOTO MO TI'YCTOOPAHXKEBOTO,
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Y IAYET: TPUMEHsTEH caenyoIni e
<110 . IpOo3paunocTy CBeTO(HU/IBTP: BMECTO TEMHOIO — CPEAHHH,

B 3dBMCHMOCTH OT TOTO, KAKHE JY4H CleKTpa DMibTp AoviseH
3a/lePKHBATh M KaKHe NMPONyCKaTb. B mpakTuxe Bmo.me 10CTa-

¢ 3

ol

: Puc. 85. Benume mpocTpanctsa
MOMAHB  oTOrpadupOBaTHC ¢’
XEJIThIM CBETO(HILTPOM.

_ Puc. 84, T'oprble MaHamadTs u
‘CHEIKHbIE BH/bI M3My4AlOT MHOrO
ronyObX Jyued: Ch€MKa HX Tpe<

Gyer KEATOro CBETOPHABTPA.

TOYHO MPUMEHSTH TPH KEATHX CBETOMH/ILTPA . PasAHUHOH Ty-
CTOTHI: CBeTJbIH, CPEIHHH M TeMHHI, ;

Hmxe Mbl - npuBOAUM — Tab- p—
JIXIY, U3 KOTOPOH HAYMHAIOIIHH
MOXET BHJETb, ‘B KaKHX CJy-
Yasx KaKOH M3 3THX TPEX CBETO- |
GuabTPOB ClENyeT NPHMEHATS.
Camo co6oit pasymeercs, 4ToO
ec/d. . OTOPAbOTHHK = pacmoJa-.
TaeT TOJIbKO OAHUM CBETO(HALT-
poM, TO Jydmie BO BCeX CJay-
YagX MNPHMEHATb €ro, 4em He
1101b30BaThCA HUKAKUM; TIPH 110-
KylIKe elMHCTBEHHOro (uabTpa
CJelyeT BHIOHPATh CPERHHIl IIO
rycrore.

Hapaembie - Tabnuuelt yxasa-
HHUSA NDH CheMKax Ha OTKPHLITOM
BO31yxe oTHocATCA K CcaMoil
APKO# yacTH aus — Ko BpPEMEHH -
OKOJIO nonynust (nanpumep, Jie- Puc. 86. Mpn penporykunn kpacoy-
ToM or 10 no 2 yac. nHs). Be- HbX kapTuH u C‘be6MKe 1IBETOB KeATHf!

4 IUABT COx : e
B o ymnowione ot i

BMECTO CPEIHEero — cperibiil. .

920 ypoxos. 529




Rakon
2 XapakTep CbeMKH Ilpenver cbeMKR BYXeEH
; dnasTp "
MomenTaneHas cbeMka YAHYHBIX
cueH l
HesHaunrenpubie cne'roabxe[ Bona u ne6o Cierauh
M _IIBETOBLIE KOHTPACTHI Cuer npu sipkoM cuueM Hebe
: CBeT/bie SIaHUA ’
[lopTperst u rpymnsb
g Jiannmadr ¢ meGoapwioli nanbio
' uan Ges Hee % SHao BLRE
Cpennue KOHTPACcTh! CHexHnlt nasqmadr, ocselieH- Cpennut
¢ i Hblil cONHUEM - ! $
3 Topuble BHABI .
" Ocobas  HEO6XORMMOCTH
NpaBHALHON nepejavy u:;erl:-lp,acx:(z:;mp R b i } Cpenuuit Puc. 87, Cremka 6e3a quiabTpa (caeBa). B HATYpE OblIO SPKOCHHEE HEGO € Bbi-
COOTHOWERKH KpacoK ' NeNSIOMMMHUCS H2 HeM O00JaKaMH, CHMMOK MOAYYHACH CKYYHHIM GRHOOGpAasHO
: cepbiM; fanb TymanHa, [Tpu npBMenennn cBeroduabTpa (cmpasa) obaaxa Bbine-
Jletnii_-aapmwadr c fpkoch- A€Hbl HA TeMHOM Hele, BIaMH 3aMETEH ropol.
CHIbHbIE ~ CBETOBbIE KOH- HHM HEOOM
TPacTHl H S#pKHE KOH- Otnanenusift TaEAWadT Teunnift
TPacThl KpPacok OueHb cBeTAOE HEGO ' NPU TeM- g
HOM RepejHeM MIaHe V.o

OueHb ryCcTHX MO OKPacke, TaK HA3LIBAEMBIX ,KOHTPACTHHIX®
CBETO(UALTPOB He/b3s PEKOMEHAOBATh AJs “JaHAMmMA(GTOB C
1anbio; B 3TOM CJy4ae 1ajb BBIXOAHT UpPE3MEPHO OTHET/IHBOMH,
KaXerCs coBceMm OJIM3KOMH, M BO3AyIIHAas NEPCIHeKTHBA Ipona-
- aeT, TaK KaK 3aJAHUH NJaH “IPUABUTAETCH HEECTECTBEHHO
6113k0. OCOGEHHO 3aMETHO 3TO NMPH CHEMKE OTHANEHHHIX TOP,
OGBIYHO OKYTAHHBIX rOJy6OBATOH JBIMKON: Ha IPOCTOH mJaa-
CTHHKE OHH BHIHIYT YyThb 3aMETHBHIMH, KaK OHl B TyMaHe, OYAyT
Ka3aTbCs OYEHb JaNeKHMH; IPUMEHEHHEM CBeTAOro duabTpa
H. ODTOXPDOMAaTHYECKHX IJIACTHHOK MOXHO AOCTHYL OT CHHMKa
rOp BHevaT/ieHHus,, NOJOOHOrO TOMY, KaKO€ MOJAydYaeT OT HHX
_IJIas; ec/u e B3ATh_OPTOXPOMATHYECKHE MNNACTHHKH U TYCTOH
QUABLTDP, TO rOpH 6yAyT Ka3aThCsl TPOABHHYBIIMMHCS HACTOIBKO
OJIM3KO K mepesHemy I[JIaHY, YTO OMIYNIEHHE = MPOCTPAHCTBA
npomajer. : : :
. Ilpn mokynke cBeToduabTPOB Cleayer Tpe6oBATH TOUHBIX
yKasaHu# 00 WX neficTBuM M Ha3HAYeHUH. K HEKOTOPHM (H/Ib-
TPaM MNPH/AraeTCs NPoOCmeKT ¢ TAKHMH YKa3aHUAMH.
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Pic. 88. Ilpumencane yepecayp cunbHOTO CBETOPHIBTPA faer MpeyBeTHICHHLH
{3 . PesyasTaT: o6nKHOBeHHbe 067aka CTAAH NOXOXH HA ABMOBYIO 3aBecy.
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[Mpu cbeMKax CIOXETOB C OYEHb CHUJBHBIMH KOHTPacTaMu
OCBEIIEHHS MEXJAy MNepeiHHM I[JAaHOM M JaJblo MOJEe3HO
NPUMEHSATb OTTEHEHHHE CBeTO(HALTDPH, OAHA 4YaCTb KOTOPHIX
TYCTO OKpalleHa, a apyras — COBCeM Npo3payHa. OTTeHeHHbIH
CBeTO(QHUIbLTD JydYlle NOMEWATbh Ha HEKOTOPOM pacCTOSHHH

nepen 06bEKTHBOM, @ HE BIMIOTHYI0 Ha HeM, Oojee TyCTOH -

uacThio KBepxy. OH 3a1epKuBaeT CHJbHOE H3J1ydYeHHEe roJyO0hix

Jyuyelt 3axHero maada (ropHast Jajb) M He6a 6oJiblie, YeM CBET

nepesHero mnJaHa. Taxum 06}’)830M OH Kak Obl BBIDABHHBAET
KOHTPACTLI OCBEIEHHA.

BsaumopetictBre nnacTHHKW H CBETO(HNb-
Tpa. YANHHAKOLIHE 9KCMOSHUHIO KOS(H-
_ LHeHTHl , ?

JyBCTBATEALHOCTL OPTOXPOMATHYECKHX MJACTHHOK K XKei-
TOMY M 3€JEHOMy IBeTaM OLIBAeT Da3/JHYHOH B 3aBUCHMOCTH

CBeTOPUNILTPE.
3KCO03MU. HOPMANEHIA

CBOTOBUNETPOM
IKCNOINUNI ANKHHES

FPuc. 89. lporomkuTenbHOCTh 3KCHO3HIME CO CBETO-
¢&unbLTpOM U 6e3 Hero.

Y o
g

OT HX 00paboTKH; COOTBETCTBEHHO 3TOMY AJA KaXAOro cOpTa

HJAACTHHOK JOJIKHA OHITh Bmdpaﬂa Ta WJUW HHAA TYCTOTA XKeJa-

Toro cserodpuantpa, [Ipu sTOM clelyeT NOMHHTb, UTO HeM
(00/1bULe  18EMOYECMBUMENbHOCE  NAQCTMURKL, mes  00.ee
csemaslii mpeGyemcs ceemogpuromp. ;

Ilpu sToM He caeayer CMeHBATL LBETOYYBCTBUTENbHOCTH
TJIACTHHKH C ee CBeTOYYBCTBHTEIbHOCTBIO, BEIPAKAEMOIL B I'pa-

Aycax no Xeprepy u pubuabay. [lracramka mosxker uMeTh
HE3HAYUTE/ILHYIO HyBCTBUTENbHOCTL (0KOM0 100° mo- Xeptepy

x»{-_-llpu(pu.nbg‘y) H OHITh BHICOKOOPTOXPOMATHYHOH (UBETOUYB-
CTBHTEABHOM) M, HAa060pOT, GHITh HAMBHICILEH MYBCTBHTE/b-
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Hocru (oxoao 500°—600° no Xeprepy u Jpuduapay) u co-

'BEPIIEHHO HEOPTOXPOMATHYHOM. ° :

Mu yxe yrnoMHHaAX O TOM, 4TO CBeTQQIhaprbi Y AJHHAOT

" srcnosuumio (puc. 89). :

Kak npaBuJ/o, 4€M Iylie. CBEeTOQHUALTD, TEM NPOXO/IKUTENb-

Hee nOJKHA OBITH 3KCIIO3HIHL.

Ho Ha NPOAO/MKHUTENbHOCTh IKCHO3HIHMH BJAASET TAKKE CTe-
fMeHb OPTOXPOMATH3ALMH (IBETOYYBCTBUTEAbHOCTH) MIACTHHKH.
OjudH H TOT K€ QuAbTP NMpPH HEOAMHAKOBO 1IBETOUYBCTBHTEMb-

'HmX MNJacTHHKAX Pa3MHUYHO YJIJHUHAET 3KCMNO3HUHHIO, [MPHYEM

pasuuua sTa OLIBAET MHOTAA BeCbMa 3HauuTeabHOil. B kauecrse

‘npuMepa yKaxem, YTO CBETOQUIIBTD LJuda“ Ne 4 npu cbeMmke

Ha maactuHkax ,PaaBun“ Tayda yaguHAeT 3KCIO3ULHUIO
B 3,5 pasa, npu nienkax Komaka—B 12 pas, a mpu mJeHKax

yArda“—s 31 pas.

OpToxpoMaTHiecKHe MAACTHHKH M CBETO(HUAbTPH BHIILYCKa-
IOTCSI PAZIOM COBETCKHX MPOU3BOJACTB, HO CTAHJaPTHOE KAa4eCTBO
MX TIOKA eIIE HE YCTAaHOBHUIOCH, U TOTOMY G@CHO/Ie3HO NPHBOAUTH
KaKkHe-1u00 NaHHBE O padMepax KO3(QHUMEHTOB, yKa3blBAIOUIUX,
BO CKOJIbKO pa3 CJaefyer YBeJIHUHTb HOPMAa/bHYIO 3KCIO3ULHIO

. IpH ¥X NPHMEHEHHH.

Kak Mmbl yxe 3HAaeM, yBeqHYeHHE BPEMEHM 3KCIO3HUUH [PH
Keatom cBeroduabTpe He H3MEpAeTCs  KakoH-1u00 IMOCTOsH-

'HOH BeNHMYMHOH, a 3aBHCHT OT CTeleHu" IIBETOUYBCTBUTEJb-

HOCTH (OPTOXPOMATHUYHOCTH) MJACTHHKA M OT XapaKTepa oCBe-
menus. Yem 60siee UBETOUYBCTBUTENbHA MJIACTHHKA H . UEM
MEHblle roJyObIX Jyuel UsJayyaeT UCTOUHHK CBETA, TEM MeHbIIe
yBEJIHYeHHe 3KCIO3UIHH. ? By
O06b1uH0 KO3(HUIHEHTH BBLIYUCAAIOTCA 110 OeJ0MYy CBETYy—
MPUMEPHO, NPH CJaAa00M CBeTO(HUAbBTPE 3KCIO3HIUS * LOJMHA
OLIThb YBeJMYeHA B 2 pasa, npu CpelHeM —B 3, IPH TEMHOM—

- 0T 6 1o 10 pas. OOu.ipHOE TOAYOBIMH JyYaMH OCBeNIeHHE

(rmy6okocuHee HEGO JIETOM B IOJIEHb) BHI3BIBAET HEOOXOIHU-

‘MOCTb yBe/IUHYEHHs 3THX KO3(UUUEHTOB elle B 1,5—3 pasa.
HaoGopor, npu ocsemenun .¢c npeobiafaHieM KeAThIX VIydei

(yrpeHHee, BeuepHee- MM HMCKYCCTBEHHOE OCBELIEHHE) 3TH
KO3(WIMEHTH yMEHbIIAIOTCS, IPUMEPHO, Ha 1/; WK Jaxe BABOE.
lo ycTaHOBJEHHS - CTAHAAPTHOTO - OPTOXPOMATHUECKOTO Ma-

. .Tepuana u cBeTo(uUILTPOB . COBETCKOMY (DOTOPACOTHUKY . MPH-
ATCs MOKA MPHUCIOCOBAATHECA K HHM B TNPOMNECCE  MpPaKTHYe-
CKOI paGoThI. i g R SV S

Monoxuwm, on’ yeranosua, uro Te HAK MHLE TIACTHHKH TPH

- ;-W;‘F’_U_RMCH Y. Hero QuibTpe TPEOYIOT YANUHEHHS SKCOOHIUHH
,;B < pasa. 3Had, uro ;s AaHHOA CheMKkH Ge3 (QmibTpa HyKHA
(:HANDUMED, 3KCNO3uuusA B . 15 Cek., . hotorpad . npu padore
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¢ GuAbTPOM NPOCTO Y/ABAUBAET 3KCIO3HUHIO, T.€. NPOH3BOAUT
ChEMKY C /g5 CeK.: ;

Wnoraa, npu HEO6XOAUMOCTH OUEHb JVIHTEJbHOR 3KCMO3H-
MK, NPUXOLUTCA OTKA3aThCA OT (QuJIbTpA.

BhiuncasAss HYXHYI0O 3KCHNO3MLHMIO NPH paboTe C KeaThiM
cBeTouAbTPOM, POTOPAGOTHHK YacTo OyJeT HATaJIKHBATHLCS
Ha HEOOXOAMMOCTb TPHMEHEHHS NPOMEXYTOUHBIX CKOPOCTel,
HE YKa3aHHLIX HAa 3aTBOpE ero amnmnapata. B aTtoM cuayyae own
JHOJ/KEH W/IM U3MeHHTb AuadparMmy, NpuBels 5KCHO3HIHMIO K 10~
myckaeMoil IaHHBIM 3aTBOPOM CKOPOCTH, MJIH, MPH 3aTBOPAX
JIyYIIMX CHCTEM, T0/Ib30BaThCA 1PO-
MEXYTOUHBIMU CKOpOCTSMH. Ha-
NpUMEP, €C/IH HOPMAaJAbHAsI 3KCIIO-
3ULlKA OnpenefaeHa B!/, cek., a Ko-
5(puuueHtT paBeH 3, TO NOHAAO-
GHTCA CKOPOCTD B %/ CEK.,T. €.1/4s.
He tpyano coo6pasutk, uto ecau
Ha HauleMm 3aTBop1e/ HMEIOTCS CKO-

. /
Jhoo sy S e
ce ’1/ p ]:/p_ "I‘yﬂa
: PEAMHE MEXIY ~/p5— /5

f’;ﬁ 33;;;: ;‘c’;ggggﬁﬂgg;‘;";i;gz MBI H JIOJ/DKHEl HANPaBHTH CTPEKY

CTH, MpoMERyTOuRME Mexiy oo- SATBODA; HEIHAUHTENbHAS PASHHLA

3HAYEHHLIMU HA HHX, MOJKET He NPHHHMATbCA BO BHHU-
manue (puc. 90).

[TpaBuio ,ayuimie rnepenep:xarb, YeM HEIOAEPKATL® HMeeT
MOMHYI0 CHAY H TUDPH ChEMKE €O CBEeTO(DHABTPOM; MOITOMY
B HEKOTOPBIX C/IyuasfX, He HMes Ha 3aTBOPE HYXKHOH CKO-
POCTH, MOXKHO IOJb30BATHCS NMOCACAYIOUWICH MEHbILEH.

[Ipy MOMEHTAJbHBIX CBEMKaX ABHXKYIIHXCS NPEIAMETOB NpH-
MEHsIeTCd TOUTH HCKIIOUHTENbHO CaMblil CBETJBIA  QUALTp
C MaJablM KO3(HUIHUEHTOM, TaK KaK 9KCMO3MUMS 3/1eCh HE MOKET
ObiTb OUEHb yBENHYEHa BBUJY JIBHXKEHHS OOGDBEKTOB CHEMKH.
[To aroit e nmpuYMHe NMpH OLICTPHIX CHEMKAX MHOTAA BOOGIiE
NPUXOJAUTCS OTKA3LIBATLCA OT CBETO(H/IBTPA.

XOJ OpPTOXPOMATHYECHON CHEMHH.

Hast Toro 4to6sl 06Jerunth cefe ONpPENENEHHE SKCTO3HIHH
MpH OPTOXPOMATHYECKOH CbEMKE C NPHMEHEHHEM CBETO-
(GuabTpa, CreayeT NMPOU3BOAUTH €ro B TAKOH HOC/J€L0BATENb-
HOCTH:

a) Tlpexie Bcero onpeflesntb 3SKCNOSULMIO, HYKHYIO LA
cbeMKH JIAHHOTO oO0'bekTa 6e3 mpuMeHeHHs cBeTOdHIbTPA. ITO
MOXHO CAENATh 10 M0G0 Tabaune skcnosumui (em. crp. 35).
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..HHE 6osee KDYMHRIM, gem 06

6) BLIACHHTB IyCTOTY CBeTODUALTPA, HaHGOAEE NOAXOAALY IO
AJS JaHHOK CBhEeMKH. : :
B) Onpele/uTh AJs NPUMEHAEMOr0 CBEeTOGHALTPA M naacTH-
HOK YJJIMHAIOWIUHE 3KCMO3HHUIO KO3(RIUEHT.
r) Hakouer, IOMHOXHTE ONpejeneHHyIo NEPBOHAYANbHO 1IPO-
AO/KUTEJBPHOCTb SKCMO3MLKK HA TOJABKO YTQ HahAeHHHIN

Puc. 91, Jlsa cHuMKka onHOTO H TOTO e IKaba: crepa — Ha npocroft
NAaCTHHKE, CNPaBa — HA LBETOYYBCTBHTEABHOA MAACTHHKE C YHALTPOM.

KOSDHUMEHT H COOTBETCTBEHHO TMONYUEHHOMY pesyabTaTy ycra-
HOBHTb 3aTBOP.

Bceraa, xorga s10 BO3MOXHO, MOMB3YATECH OpPTOXpPOMAaTH-
YECKHMM TIACTHHKAMH H KEATHIM CBETOQHABTPOM, — 3TO yayH-
UIHT pe3y/bTaThl Bamed paGoTHL. i '

Ypox 13

Mone spennn thoTorpathuueckoro annapara

Hacro GuBaer, uto Qororpad wamen MECTO, ¢ KOTOPOro
MOXET NOoJyynTh yauHBE CHHMOK KaKOrO-1460 06beKTa, HO
IPEAMET ChbeMKH HAXOAUTCA TAK JaJleKo, 4TO, MNOJYUHTCH
C/MUIKOM MaJNeHbKHM, a MOJOHTH C anmnapaToM 6jHxke K HeMmy
NOUEMYy-HHOY b He/b3s — MemAanT peka, osepo, 60J0TO, 3a-
CESdHHBIE MOJIg, OTCYTCTBHE MOIAXOAAIIEH TOUKH CheMKH. BO3HH-
KaeT HEOGXONUMOCTh moNyUHTH C TOTO Ke MecTa H306paKe-
LIUHO faeT AaHHBIA oTOAMMNapar,
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“Byrem fipH CHEMKE MOPTPETOB HeMbas TPHOAMMATL Aniapar
K .CHEMaomeMycs Gamxe, 4eM Ha 2 4, BO u3bexanne HeKaxe-
Hus opurnHana (puc. 92); mpH CheMKe e OOBITHEIM OOBEKTH-
BOM C.. TAKOTO DACCTOSIHHS ~HEMb3d ~MOJNYUYHTb KPYNHOTO
. mopTpeta. Y1 TYT BOBHMKAET HaZOOHOCTH MOJYYHThH 6oabuee
' H306pPaKEHHE C TOTO 2Ke PaCCTOAHHSA. 3t ;
BuiBaer. u ,00paTHOe: KPYNHb 0GBEKT He BMEIAeTcs IeJH-
KOM Ha'nngimn_ﬂxy, 4 OTOATH Aajblie HeJb3s (HampuMep, npH
cbeMKe BHCOKOrQ J0Ma Ha yJuue); B 3TOM Ciy4ae BOSHHKAET

e

§F

Puc. 92. [lsa nmopTpera OXHOrO Aula: CeBa — CHATHI MIHHHO-

" (OKYCHbIM OGHEKTHBOM C' PACCTOSHHA 2 M, CNpaBa — CHATHIA ' - -
KOPOTKOOKYCHbIM OGBEKTHBOM € OueHb GIM3KOTO. pACCTOAHHA,
4TO. MPUBENO K CHABHOMY HCKaXEHHIO. :

)

HAZOGHOCTb B OXBAaTe GOJbLIErO MOJS 3PEHHs, YeM JaeT OObIK-
HOBeHHH#A (POTOOOGBHEKTHB. '

Kak m3BeCTHO, BeJMYHHA fAaBaeMoro GoTorpaduuecKiM anna-
paToM M300paKeHHs NPH MPOUHX PABHHIX YCAOBHAX - 8aBUGHT
oT (DOKYCHOTO paccTosiHHsi OGbexTHBa; Gosbuiee (OKyCHOe
‘paccTosHue A4€T H Goaeeé kpynHoe wusobpaxenue. Cienosa-
TeJbHO, IPH Pa3HOQOPA3HBIX CHEMKAX MOXET BOSHHKHYTh INO-

. TPEGHOCTH B M3MEHEHHH (POKYCHOTO PACCTOAHAS TIPUMEHSIEMOTO
. 0bbeKTHBA, B TY HAH APYLYIO CTODOHY. : ; FAUAE
7 ®oTopaboTHEKM, HMelole CPAaBHHTEILHO 3HAYATENHLHOE

“060opyaoBaHue, 1npucocobaATCA K TOLOOHBIM CayuasM ~TeM,

_ 4TO. MMEIOT HECKOJbKO OOBHEKTHBOB C PasnMUHEIMK (OKY CHEIMH
| pACCTOSIHMAMH, HaUPUMED, /15t IIACTHHKH 9X 12 cM—TpH: 1) HOp-
 MAABHEIR. 00BEKTUB ¢ (OKyCHBIM PaccTosiHuem B 13,5 —15 Cx,

9)  AHHHOPOKYCHbIA 0GhekTHR ~A4% y{aACHHHX TIDEAMETOB

s
o

7 %%

i

M _IOPTPETOB, W/ TeNe06BbEKTHB, C. QOKYCHEIM pacCTOsHEM -

B 25—30 ¢ ¥ 3) MHPOKOYTONLHEI OGBHEKTHB ¢ ; HOKYCHEIM
paccrosnueM B 9—12 cu. Ilono6HOe 0GoOpy0BatHe Aas anna-
pata 9 X 12 c# OyjaeT nouTH yHHBEPCAJbHBIM. . ‘= =~
Ho psnoBoit ¢oToxop He uMeeT, KOHEUHO, BO3MOKHOCTH
npuoOPeCcTH TaKOe KOJNMYeCTBO O0beKTHBOB. Jlasi Hero cymie-

cTBYIOT 0OJee JIelIeBble CPelCTBA, NPHBOAAILAE K TeM e '

-

Puc. 93. Tpu mnopTpera, SacHATHIX C ONHOTO M TOTO € MeCTa, HO Pa3HbIMU
00beKTHBAMU:  CPeAHAR—~HOPMANbHbLIM OOBEKTHBOM, JEBbIH—KOPOTKOPOKYCHbIM,
NpaBbiif — ITHHHOPOKYCHbIM,

pe3yAbTAaTAM; 3TO — CheMKa ONHON 3ajHell JHH30H 0O6beKTUBA
WJH TPUMEHEHHe HeIOPOTHX NO0GABOUHBLIX (HacaJOYHBIX) JHH3,

Ctemka sapgHel NHH30# O0OGBLEeKTHBA

OTO CpeiACTBO YBEeJHUMBAET H300paKEHHE CPABHUTENbHO
C NOJIyyaeMbIM IPH ChEMKE BCeM OObeKTHBOM, IPUMEPHO, BIBOE;
OHO HE BBLI3LIBAET HHUKAKHX JONOJHHTEALHLIX 3aTPAT U IPHCIHO-.
COOMeHuH; HO CHEMKA 3aJHEH JMH30H NPHUMEHHMA He 1IPH BCEX
O0BEKTHBAX, & TOJbKO IPH TAK HA3BIBAEMBIX ,CHMMETpHYE-
CKMX®, T. €. COCTOAIUX M3 JBYX OJHHAKOBHIX MOJIOBHHOK.
(H.a,_HI?‘HMEp, JABOHHEIE aHACTUIMATH—, JIBofHOK [TpoTap¥, ,,aBp'H{
naan, ,Ilnasmat“ u np., Bce amnamatw). IIpi HecHMMeTpHUE-.
cxﬁx 00beKTHBaX (nanmpumep, ,,Teccap"‘; OHa He NPUMEHHMA, _
oabgﬁghgecﬁ B annapare HMEeTCst Kaxoﬁ-’mdo CHM METPUUECKHI
e BI:IBHHTMH NOJYyUEHHs YBEJHYEHHOTO . H300pameHHs .
S Bmam{;ﬂb €ro MepeiHion JHH3Yy U Paborarb. TOJBKO .
iy i HUB _nepezxmoxo JIMH3Y W HABOJs Kamepy Ha PE3-

Tk, QOTOTpPad yBuauT, yTO AA8 NOAYUEHHA PESKOTO H3Q-

137




GpameHHa HYXHO DaCTAHYTb MEX KaMmephl BABOe GOJbille, ueM
npH HaBOJKE C MOMHBIM OGBEKTHBOM. JTO, C OXHOH CTOPOHHI,
NOKA3bIBAET, UTO OJHA 3a]HSs JIHH3Aa HMeeT BABOE Ooabliee
GoKycHOE paccTosHHe, YeM BeCh 00beKTHB, a C APYyroH—roBo-
PAT O MPEHMYILIECTBAX aNNapaTa ¢ Tak Ha3pIBAEMbIM JBOHHBLIM
pactsxennem Mexa (puc. 94). Jlemwessie ammapathl, KaMephl Ha
pacrmopkax tumna ,HerTenab“ H 60AbIIKMHCTBO 3ePKa/IbHBIX KaMep
OGLIYHO HE HMMEIOT JBOMHOTO PACTSXKEHHs Mexa, YHHBEpCaJb-
Hble CKJIAJAHBIE KaMephl YacTO CHAGKEHH HM.

Ecan cpaBHUTH M306pa)keHHE, 1aBaeMOe Ha MaTOBOM CTEKJe
OJAHOM 3agHeH JHH30H, C u300pa)KeHHeM, NoJydaeMbIM NpH

Puc. 94, Kamepa c ABOHHbIM pacTsKeHHEM MexXa, ~

NOJHOM OODBEKTHBE, TO Mbl YBUAHUM, UTO MNPH 3ajHEH JHH3E
CHUMAEMble NpPeAMETH MOJAYyYaloTCs, IIPUMEPHO, B JBa pasa
kpymnHee (puc. 95). IIpu 3TOM MOXKHO 3aMETHTb, 4TO BCE H30-
OpaXeHHe Ha MaTOBOM CTeKJe mojyuyaeTcs §o/ee TEMHbIM, UeM
npH neaoM 00DbEKTHBE. DTO BMNOJHE IOHATHO, TAaK KaKk NMpH
YABOEHHOM (OKYCHOM DACCTOSIHAHM OAHO M TO XKe KOJIHYeCTBO
CBETAa pacnpenessieTcss Ha BUeTBepO OOJblIeHd maowiaxd, YeMm
npH  HOpManbHOM ' poKyCHOM paccTosHun (puc. 96), ‘u naa-
CTHHKA IIPH CbeMKe 3ajmHell JMH30H IMOAYYHT, CJAeL0BATE/bHO,
TOJABKO OJIHY 4YETBEepTh TOI'0O KOJHYECTBA CBETAa, KOTOPOE OHA
n0Ay4YHaa OBl NPH TOJAHOM 06beKguBe U HOpMaabHOM (OKyC-
HOM PAacCTOAHHH. Jlns KoMmeHCAllUX 3TOH Pas3HUUB B KOJAHYE-

cTBe cBera NPH ChEeMKe 3axneft AMH30H CleAyeT 6paTh 3KCHO-
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SHLUMIO B UEThIDE pasad Ooubliyio, YeM HPH CbeMKé MOJNHBIM
OGBEKTHBOM, IIPH TEX K€ NMPOUMX YCAOBHAX CHEMKH.

1. CverMKa noanbIM 05 beHTHBOM :

@

4 > ] Por.pacer.-HoPmansyoe
asi) { “ H306Pax. npeam. mans,
| c
oy @ KCnO3mu. HOPMAaNbHAA
+

2 CvemKa 04HOM 334Hen NuH30N:

Pon. pacer. yasoeHHoe
H306P. npeam. 5osbwe

Fnenosnyng
@' aepPenHsa yyerBepreHHa s
/11433 BbIBHHYCHI X

Puc. 95. Mpn cuvmerpuuecknx 06BEKTHBAX MOXHO NOMB30-
BaTbCA AA CHEMKH ONHOA 3anued AuH30H O6BEKTUBA.

Kposme Toro, B psie cHMMETPHYHBIX OBBEKTHBOB (»darop

H Jp.) 3aHsisl IMH3A HE AT NPHU MOJIHOM OTBEPCTHH BIOJIHE Pe3-
KOro H306payeHus; mno-

3TOMY [NpH  ChbEMKE ee v
CACAYET HECKOJbKO AHA- YA50€HHQ2 POKYCHOC PICCTOAMME

b 2 P
¢GparmMupoBare, 4To AacT e =
053eKTHB —

r1yOHHY H PE3KOCTh H30- [ ‘
. -
IIpn cbemke sammed | _||=
HOPMaNbHOE PORYCH. PACCTOSH.

OpaxeHus 1o Kkpaes.

JMH30# NOCTyHamT Ta- |-
KHM 06pasoM: npu moJ-
HOM OTBEpPCTHH yCTaHa-
BJIHBAIOT Kamepy Ha ¢o-

K M o
x())’c, 3aTeM CTamiaT MON Puc. 86. Tpu yxsoewHOM doKyCHOM pPaccTos-
AAMYIO  NHAQDATMY, muy 1o e camos koansecTso Chera pacnpene-
Oonpenensor HYXKHYIO xaserca Ha BueTBepo Go/blefl NOBEPXHOCTH, UYeM
A 0603HaquHoro Ha 29T0 HMEeT MECTO IpH HOPMAaJbHOM (OKYCHOM
Auadparme oTBepCTHs PACCTOARUA. [losToMy A4 MOJyuyeHHs Tex ke
6.1b11as
SKCHOSHIMIO M nowmo. FeVIBTat08 Tpebyercsa B ueThipe pasa 6

; SKCMO3HIHUS,
KawTt TIOJIy'-IEHHYIO Be-

JUYHHY HA 4emoipe; 310 1 OyneT SKCHO3UIKsd, Heo6XxoxuMas
NPH ChemMKe sazmeit quusofl. ECAH ke XKenaTeqbHO NPUMEHHTD
TaKKE 1 CBeTOGHIBLTP, TO MOMYUEHHYIO yUeTBEPEHHYIO 3KCHO-
SHIHIO HYXHO MOMHOMHTL ewmé Ha yATHHAOMAR KO3(ULHEeHT
AAHHOTO cBeTOuAbTPA (CM. npeAbIylKd ypok). B pesyibrare
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MOkeT [OLyYHTLCA AOBOABHO SHAUMTE/bHAS BeNMUNHA BKCHO-

3uNMH, He IpEeBHIIANIas HeoOXomuMOR /s -MOMEHTaJbHOH
CHeMKM TOJbKO NPH OYeHb XOpOIIeM OCBEIIECHHH.

OGpaTHO BBHHYUBATb NMEPEAHION JHMH3Y C/AELyeT OCTOPOKHO,
yT06bl HE MOBPENMTh HAPE3Ky; A/l STOro CHada/la BPalAIOT
JWH3Y, IPUMEpHO, Ha 10A-060pOTa BAEBO M TOJbKO KOT/AA OHa
BOHJeT B HAPE3KY, 3aBUHUMBAIOT BIPABO A0 OTKA3d. [Tpu aTOoM
HeJb3sl IIPHMEHSATb YCHJHs, JHH3a AOJKHA BBHHUMBATECH JETKO;
@c/AM OHA MjaeT He CBOGOJHO, 3HAUMT pes3pba He npuuliach Ha

.\ MeCTo; B 9TOM Cay-
yae CJaeayer BbIBHH-

TUTh JIKH3Y H CHOBA
_TIOMBITATbCSl  3aBHH-

THTb €e.

/CoOCTBEHHO B CHM-

METPUYECKHX OObeK-

THBAX MOXHO I10JIb-
' 30BaThCA - A 110J1Y-

UeHHA YBEJHUEHHOTO

n300paxxeHus OJuHA-

KOBO Kak IepejnHei,

TaK W 3ajHe#d JIHH-

30#, HO 3aAHAA JAeT:

Puc. 97. Kak Hacam#BaeTcs Ha 0OBEKTHB
nobaBoyHas JuH3a. . HiAd v’ler‘{e
<. YUBaeTCH,;

NpenoYTHTeNbHEE TOJAb30BATHCA UMEHHO 3a(HE TUH3OH. Hwme-
joTcsl 06beKTHBHl (Hampumep, ,lBoiHo# [TpoTap®), y KOTOPBIX
nepeAHsa ¥ 3aAHsS IMH3bl HMEIOT pasHble POKYCHBIE PACCTOSIHUS,

B 3TOM CJayuae K ycayraM poTopaboTHUKA TPH PasHBIX (oxyCHHIX
PaCCTOSAIHUS: MOJHOTLO OOBEKTHBA, nepejpHe# JHUH3bBl H ‘3amHel’

JINH3HL. .

- [loGaBoOYHbIE NHH3bI

© 8a mocqexHHEe TOAH CTAAM: MAPOKO NPHMEHATbCA A06aBou-
Hble MJaM HacafouHble JuH3BL. :OHM HaNeBAlOTCH CHEpeaH Ha
00DBEKTHB, YBeJIHUMBAIOT MJAH yMEHbIIAOT ero (okycHoe pac-
CTOSIHHE, C OAHOrO M TOrO e MecTa JAIT CHUMaeMble Mpea-
ME@TBl PA3JMYHON BEJIMUMHBI M OXBATBHIBAIOT foJ/ibIIce MK MEHb~
mee moJe 3peHus. - 3 ey SRR ;
< JIo6aBOYHBIE JIMH3bI MMEIOT PAA MPEHMYLIECTB: OHH TpHME-
HUMBL ‘KO BCAKHM, 2 He TOJbKO K CHMMETPHYECKAM 00 BEKTH-
BaM, JIETKH ¥ 3aHUMAIOT Ma/I0 MECTa: MOKHO HMETh HECKOJIbKO—
A0 10— JuH8; AADMKX. . pasinunble  POKYCHbIE - PACCTOAHUA
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60AbUIYI0 PE3KOCTH’
110 KpasaM, a TNepes-
BLIBHH-
MO3TOMY'

606abllINE W MEHbllMe, a He TOJbKO MABOIHOE, KaK STO HMeer
MECTO IPH ChEMKe 3aiHel vInH30# 06beKTHBA.  JIHH3b 10A0H-
paloTCa K OOBEKTHBY M0 €ro AHaMeTpy. : R by

:Ha doto 98, 99 u 100 mokasaHsl pPe3y.bTaThi PHMEHEHHUS
npu cvemre CoBerckoit miomaau B MockBe ABYX JIMH3 —YAJIH-
Hsiomel u yxopayusatomeit. CheMKa MPOH3BOAKIACH C OJHOIO
u Toro xe wmecra. CHUMOK Ha puc. 98 cuenan OGBEKTHBOM

Puc. 98. CunMOK crenal OGBCKTHBOM € (OKYCHWM pACCTOAHHEM B 13,5.¢H
: 003 106aBOYHOH JHHS3BI, |

¢ Goxycusiv paceroanuem 13,5 cu. Cummok Ha puc. 99—ren xe
OOBeKTHBOM C J06aBAeHMEM JIMH3H, yIJHHSOWEH (QoKycHOe
paccrogHne npuGAMBUTENbHO A0 25 C€M; HAa HEM 3aXBaueHoO
MeHblIee mose 3peHus, obenuck u 3ganue HMucruryra Jlenuna
BJIa/IM BEINN 3HAUMTENbHO KPyHee. CHuMOK Ha puc. 100 caenan
TEeM XK€ O00BeKTHBOM, HO C J0OaBJICHHEM JHH3B, YKOPAuHBaio-
meit hoxycuoe paccrosuue Ao 10 ca: 3aXBAUEHO 3HAUUTEIBHO
Gonbuiee nose 3peHus, BHILIA AOMa 110  Gokam; 06eancK
H,,IB\éIaHHe MONYYUAUCH MEHBIIHMHU. :

‘0‘ .Tob;x y‘);;eo TOBOpH/IM B pasjiese O CbeMKe 3ajHeHd JIMH301
e C yBequueHueM (OKYCHOIO PacCTOSABHS IPH OLHOM
M TOM e JNeHCTByjomem OTBEPCTHH Ha MJAACTHHKY TONanaer
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MeHblie ] CBETa 1 Tpebyercs 60ishidn Sk e o3HIAsL. DTo! hpaBuao”
OTHOCHTCA M K CbEMKE ¢ N0GABOYHBIMH JHH3AMH: ECAH Mbl
CTABUM YMJIMHSIOWYIO JIHH3Y, T. ‘€. yBeqnuuBaeM (OKycHoe
PacCTOSIHUE, NPHXOLUTCS COOTBETCTBEHHO DACTATHBATH o MEX
HZYBEJIHYHBATL SKCHO3HIHIO (mpumepHo, o1 2 10 3 pas, B 3aBH-
CHMOCTH OT CTENEHH YAJIHHeHHS (GOKYCHOro DACCTOSHHS).

Pnc. 99. Chnuok cuenan ¢ Toro sme mecra TEM KC OOBEKIfBOM € yAAH-
HAlomeR (1MHHHOGOKYCHON) THH3O0H.

£ Ilpu cpemxe YKOpauuBaoume# MHH30#H ¢oxycHOe paccrosiHue
YMEHbIUIAETCH, MeX NPHXOAHTCA CABHIATh, HA NVIACTHHKY MOma-
A4€T OTHOCHTENbHO 60J/blIe CBeTa, H NOTOMY 9KCIIO3HIHUIO CJle-
AYET YMEHBIIHTH NMPOTHB HOPMAMbHOH.

O6BYHO K 106aBOYHBIM JIHH3aM TNPHUJIATraloTCs TabJHUKH, 1O
KOTODLIM MOXHO JIETKO ONpee/HTh, HACKOAbKO YBeJIMUHBaeTCH
WIH YMEHbIIAeTCa (hOKYCHOE paccTOAHHE IPH TON HAM MHOR
JMH3E M KdK NO/MKHA ObITh H3MEHEHAa 3KCHMO3HIUS,

Kombunauus no6aBounoft qupss c O00'beKTHBOM He xaer
BIIOJIHE PESKOTO H306pakeHHs NPH MOJHOM OTBEPCTHH; I103TOMY
00G’bEKTHB BCET/la NIPUXOAHTCS Ana(pparMHPOBAaTh, IPUMEPHO, 10
q>/9__q>/12, YYHTBIBasE 370 NpH  ONPENCJEHUH - SKCHO3HIHHU.
[TonsaTno, HOpMaAbLHO HEOOXONUMYIO TPH KaKOH-1HG0 Anadparme
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SKCIOSHIUHIO CJIeyeT ELUe yBEJIHUHTH HAM YMEHbIINTH B SABHCH-
MOCTH OT XapaxTepa NPUMEHSIEMON JIMH3H, TaKk Kak 0603HAue-
HHe AuapparM OTHOCHTCH TOJNBKO K OCHOBHOMY OOBEKTUBY
M. I KOMOMHAIHK JIMHSHL ¢ 06BeKTUBOM OyJZer HHHIM. 3arewm,
TaM KaKk' 1iKaJa AJs HABOAKHM HA PE3KOCTb DPACCUMTAHA IS

Puc. 100. CHuMOK cllenan ¢ Toro e Mecta, TeM e 06beKTHBOM, HO C Y¥opayy.
Bajpouel (IIHPOKOYroAbHOH) JTHH30H,

OCHOBHOTO O00’beKTHBA, MOJB30BATECA €10 NPH L06ABOUHKIX
AHH33X HEIb3sl; HABOAKY NPH HX HPHMEHEHHH HEO6XOIHMO.
NMPOU3BOAUTH IO MATOBOMY CTEKJY. s

Hrak, yiuHsiomue 1MH3E YBeIHUHBAIOT H300paXKeHHEe U NAI0T
BO3SMOXHOCTL NOJY4aThb C TOrO Xe MeCTa NpeAMETH GoJee
KPYIHBIMH; YKOPAUYHBAIOUIME YMEHBLIIAT H306DpaKaeMule npea-
METHL M JAIOT BOSMOXHOCTb BMECTHTb HA dbororpaduueckyio
NJIACTHHKY GOJ/bLIee 1OJIe 3PEHUS. ¥ AJMHHSIONHE JHH3L] yJayd-
L30T BO3MOKHOCTH MOPTPETHOH CHLEMKH; yKOPAYHBAIOUIHE
PaboTaloT KaK IHPOKOYTOABHUKH, T. €. MO3BOJSIOT NOJIy4UTh
Ha TOH e IACTHHKE H300PaxeHne GOJbIIEro npoCTPAHCTBA,
4 TaKxe Me/JKHe INPeAMETH B OGOJbLIeM, uemM OHH €CThb Ha
CamoMm nene, pasmepe: (OKYCHOe PACCTOsIHHe yKOPauHBAaeTCH,
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W OpHU MOJHOM DACTSAKEHHM ' MeXa MOXHO, TIONYyUHUThL: TPOHHOE: *
pacTsKeHHe, TPH KOTOPOM MeJIKHE MPEeAMEeTHl ToNy4aTcs DobIIe
CBOE#f HaTyPaJbHOH BEJHYHHB. B . MOXOGHEIX C/AyyasX NPeAMET :

ChEMKH NPHOMMKEH K 00beKTUBY HA HECKO/BKO CAHTUMETPOB;:
MO3TOMY ‘HY#HO 103a60THTLCA O NMIyOUHE H300PaAKEHHS U, CUJIb-
HO 3a1uadparMUpoOBaTh OGBLEKTHB.

[Ipu mpuoGperennu p06ABOYHBIX JIMH3 CaeayeT 00paulaTh
BHUM@HHE HA TO, YTOOHB OHM IOAXOTHJIM K HMEIOIEMYCs 00beK-
THBY; TOAPOOHBIE JAaHHEIE 06 3TOM COMEPXATC B MEYaTHBIX
npocnektax GupM M NpeHCcKypaHTax.

TeneoGLeKTHB

Tesne06BEKTHBE I4I0T BO3MOKHOCTb 0JY4aTh HA N1ACTHHKE
Y BeIHYEHHBIC: H300PAXKEHUS yAAICHHBIX H1D21MeTOB. PesyanTat:

A

-

i Puc. 101. CuumMok cuenan IBOHHGIM AHACTHIMATOM C (hOKYCHBIM DaCCTOSHHEM
B 15 ci. 3amok ‘BIaH B /IEBOM YFAYy CHHMKA IOYTH HE3aMETEH.,

UX -TIPUMEHEHHS HATASLHO BUAECH IpHU cpaBHeHHH puc. 101 u 102.-
Ha nepBoM cuumox ciienan 06BIKHOBEHHBIM 00BEKTHBOM. 3aMOK
Ha TOPE B JIEBOM BepXHEM YTy MOJYUYHACH MOUTH HE3aMETHbIM;
NMOJAOHTH K HEMY mOG/HKE ObIIO HEBO3MOXHO, TAK KAK ChEMKA
POU3BOANNACL C NPOTHBONOJOXKHOA BHICOKOH ropsl. CHEMOK
102 ‘cpenan -C TOro ke camoro MecTa, HO JAJAHHOMOKY CHBIM :
TeNe00BEKTHBOM: 3AMOK  BHImIed KPYTIHBIM, MOXHOQ PasAUUUTh
BCE €ro AETalH. ] : BB C L T ;
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<Fene00bEKTHBEE - 1AI0T-, B, UTOTE.--TO - 3Ke, . UTO .H - OGLIUHbIE, .
0GBEKTHBELG GOMBIIAMH DOKYCHEIMH PACCTOTHHUAMH, HO TPEBYIOT -
AJIS 3TOTO MEHBIIErO PACTSIKEHHsS- MeXa, H NOTOMY MOTYT NpH- -
MEHATHCS B - OOLIKHOBEHHBIX Kamepax, K KOTOPBIM . IPOCTOLO
AJHHHO(OKYCHOTO 00%b: : A R e e
€KTHBa = TNPHUCHOCOOHTH
Heab3s, Tak, Teneobb- .
€KTHUB C (DOKYCHBIM pac-
CTOSIHHEM, HalpuMmep, B
40 . cm Mmoxer Tpebo-
BaTh pAaCTSKEHUd ,Ka- =
Mmeprel Bcero B 20 cx,
KOTOpOEe BO3MOXKHO TIpH
BCAKOH JIIOOUTENBCKOM !
KaMepe ¢ JBOHHBIM pac-
TSXKEeHHEM. B pesyJb-
TaTe IPHU IOMOLIH TeJe-
00bEKTHBA Mbl MOMKEM
B 0OBLIKHOBEHHOI KaMepe
MOMYyuUTb  H30Gpaxe-
Hue, B 3. pasa GoJbiiee,
yeM npH paboTe OCHOB-
HBIM OOBEKTHBOM.

Crapble Te/1€00bEKTH-
Bbl TpPeOOBaJMH AJS MOJ-
HOH pes3kocTH u300pa-
KeHus 60abWOro Aua-
(GparmupoBaHHs, UTO 3a-
TPYAHAIO . - MOMEHTAMAb-
Hylo cbemky. Cospe-
ME@HHBIE Te/1€00bEKTHBL
IPH AOJHOM CBOEM OT-.
BEPCTHH: JAJOT BIIQJHE
pesKoe .10 KpaeB "H30-
OpaxeHue U LOHYCKAIOT

Puc. 102 ChumMok .cienad ¢ Toro me Mecia;;
" HO OYeHb JAMHHOMOKYCHbIM - TENEOOHEKTHBOM.
camyio .'ﬁb]CT.-pyIOv MO-. .,3aM9x BBILIEA KDYNRBIM, BCE AETANU Qqu,r:nan'f

MEHTANBHYIO CHeMKY. | . ' [ ot O,

- Hapuc. 103 npuBeseHs! B4 : MOMEHTAVILHBIX | CHUMK@; L IaH~ -
HBEIX OJTHOBPEMEHHO 'C OJIHOTO. M :TOr0 Ke MECTa FBYMS; PAAGM
CTOAIUMH KaMePaMu NPU OAMHAKOBBIX . OTBEPCTUSX JAHADDATM:
(©/6,3) u oxunaxoBo# ‘sKCHOZHIMKE: (Y55 Cek.). Ha  seBoM:
CHHMKE KDOME IVIaBHOTQ CIOXETa — [PHIaoIIeH B BOLY: CHOPTE-:
CMEHKH—BBIIIN U 3DUTENH,. H KAKafa-TO TMOCTPOfiKa, W MHOTOe
APYyroe;. BCe 3TO.HE .HYXHO, TdK: KaK pasbupaer BHHMAHHE,
1 iCIOpTCMEHKA. NOAyHHaAACk MANEHbKOH. HHo# -pe3y/isTaT daeT:

10--20 ypokoe. 145




TeNEOGBEKTHB! HA NMPABOM CHUMKE, IIDOH3BEIEHHOM C rorg mae
pacCTOAHAA, MOAYUYHAACh HOYTH ‘B Tpgﬁpaaa Goabmias ¢pu yp
TCMEHKH M HET M3MHINHUX HeTanefr -

cn]?/lpomer KasaTbCsd, 4YTO :TeNCO6BEKTHB He HYyXeH, TaK KAk
HOCACAYIOIHM YyBEAHYCHHEM MOXKHO MOJMYUHTH n306pgmeﬂn§
mo6oro pasmepa. Ho 9TO He TaK..'3epHo Gpomocepe pimoM
3MYJIbCHU CTABHT NPeaebl yBeanuenuio.,Tax, ecan Mbl yﬁne._rn’nuelﬂji
¢urypy c aeBoro ¢oro, NPHUMEPHO, B LIECTh pas, TO 60/buI

HacThi0 3TO 6ynerg;y>xe§{npe11enon43* YBENHYEHHS; €CaH XKe
YBEIHUHTL TAaKXKE B WeECTb pas ¢urypy c npasoro ¢oto, 10,

Puc. 103. Jlesnfl CHUMOK CheaaH OBLIKHOBEHHULIM 06DbexTH-

BOM C JOKYCHBIM paccrosnueM B 10,5 cu, npasbiii — ¢ Toro

Ke MecTa; HO TeneoOLeKTHBOM C POKYCHbIM paccTosInIEM
B 25 oM. ®

TdK KAaK OHA YyXe B TPH pa3a GoJblue MNEpBOH, B HTOTE MH
MOMy4HM BOCEMHAIUATHKPATHOE yBe/qHYeHHEe. Kpome TOI‘:)ﬁ,
HUKAKUM YBEJIHUEHHEM HE MOJYYHTb TOIO Pe3YJabTaTa, KOTOPH
Han TeNeOOBEKTHB NPH CheMKE YIAJCHHOrO 3aMKa ;éa ¢doto
102 no cpasuentio ¢ poro 101. Takum 06pasom Teneo ‘b€KTUB
ABMACTCS 1aNeKO He U3MHIHUM. C ADYTO# CTOPOHEI, HYKHO OT-
METHTD, 4TO (OTOKOP C YCNIEXOM MOKET O6XOHTBCA M 6e3 Hero.
Ipu cuvemke ¢ 106aBouHbIMH JHH3aMH OCHOBHOH OOBEKTHB
dnmapara ocraercs B KaMepe; IPH ChEMKE Xe Teae06beKkTHBOM
OH MOMKEH GhiTh ynajeH, TaK KaK Tel1e06beKTHB BCTABJISARTCH

Ha ero Mecto. Ilpu sroM GmBaloT xBa cayuas. TlepBrii—rese-

OO0bEKTHB BBHHUHBaeTcy p 3aTBOD Ha MECTO BBIBHHUEHHOTO
OCHOBHOTO O6bEKTHBa, BTOPOH—OCHOBHO! 06'b€KTHB yaaNgeTCs
BMECTE C OOBEKTHBHOR HOWEYKOH, a TeNe00BeKTHB BCTa-
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annapary, | S B v : :
B saksouenue ynoMsineM 06 ogHOM pacnpocrpanesHoM cpesn
doropabornukos 3a0ayxeHun, Hekoroprie us nuux noJaraiwr,
ITO TaK Kak Teneo6bexTun YBEJIHUNBACT H306paxaempie npeg-
METBl, TO UM  MOXKHO I0/Ib30BATHCS A/ CHEMKH B yBe/auueq-
HOM BHJE MEJKHX NpeAMEeToB Ha 013K OM pacctoguuu. dto
COBEPIIEHHO HEBEPHO: HAHGO-
JI€€ KPYNHBIMH MeJIKHe qpex-
METLl BHIALYT He npu Tese-
00bEKTHBE, a, Haob6opor, Ipu
camom KOpOTKO(OKyCcHOM
O0'BEKTHBE, 1K KOTOpOM Mex
KaMEPEL MOXKHO PacTSHyTh 0
TPOHHOTO H ueTBepHOro to-
KyCHOro paccrosuus. Cuy-
MATh K€ MeJKHe IpexMers
B KDYNHOM Mmacmitabe Teje-
O00bEKTHBOM  jaske HEeBO03-
MOXHO, TaK Kak HHKaKas ka-
MEpa He nact HyXHOro a45 aTOrO bacTskenns: mexa. Hanpumep,
Tpedyercss CcHsTh KaKou-1u60 npeamer B YBEJHYEHHOM BIBOE
Pasmepe; Mbi mmeem: 1) 0cHOBHOJ 006 BbEKTHB ¢ dokycHbiM pac-
CTOsinHeM B 13,5 ca, 2) TeNe00bEeKTHR B 40 CM, TpebyloImui
PacTsxkenus g 20 ¢, u 3) KOPOTKO OKYCHBIH O0heKTHB B 9 cM;
PacTakeHue KaMepe — nBoiHOe jig OCHOBHOrO 06beKTHBA,
T. €. 27 em. Uro6y TNOJYYHTb MeJKHH npeamer YBe/MHYEHHBIM
BABO€, MOHaRO6HA0CH OBl TpofiHOE pacTaxeHue Mexa mo or-
HOlIeHHIO K NPAMEHAEMOMY OOBEeKTHBY, T. €. g OCHOBHQIro
06'1:emn3a—40,5 €M, L5 Te/1e06beK THEA—6() CM, 0N KOPOTKO-
doxycuoro 00’beKTHBA—27 €M; OYEBHIHO, UTO CheMka npeame-
TOB B yBeaHueHHOM DOTHB HATYpaIbHOK BeaHuuyy BHIe
BO3MOxHAa Gymer g AAHHOM CJydae TOJbKO P KOpPOTKO(dO-
KyCHOM o6nbekTuge, :
Teneo6bexTupn MOXHO NpHMEHATh mist KPYNHOH chemxu
OY€Hb OTHaNEeHHBIX IPEAMETOB, a Takke aag IOPTPETOB,

{iPuc. 104. Teneobnextus.

HBIX JIHH3 Teneoﬁbexmaa, AOCTHTAS HYXXHOrO BbIpE3a H Mac-
liTaba g npouecce YBEJIHYEHuS. ¢
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Hax nony4aTs ny4iuue HeraTusbi

L1 moJyueHus Xopoulero otneyarka Ha Gymare HeOGXOXHM -

XOpOUINIT HEraTHB: C IJIOXOTO HEraTHBA He/b3s TOJYHHTh-X0-

KATH  BCE CTApAHHs K TIO/yYEHHIO HOPMaIBHOrO HeraTusa, =

Canoe nmpoctoe —3TO KOTAA 6/arofaps MpaBUILHOM SKETIO-

3ULMK TIPA" ChEMKE XOPOIIO  TPOPAOOTAHHLIA HeraTHB HOJY-

YaeTcs NPOsBJICHHEM HOPMANbHOM MPOJOMKHTENBHOCTH B OGHIK-

HOBEHHOM pacTBope  npossuteas. Ho Takne Giaronpusitubie

C/lydau--B TIPaKTHKE He TOJNbKO HAUMHAIOIIETO, HO ‘M TMOATOTOB-

JEHHOTO: POTOPaGOTHHKA U JaXKe ONMBITHOro dororpapa GeBaIOT
J@JIEKO. HE BCEIAa; MOSTOMY CaeNYeT H3YUHTh IPHEMb, KOTOPbE

TiPH OBCEM - [IDABH/ILHON SKCIO3HIMH BCE XKe MOTYT AaTh
BHOJHE - YJIOBAETBOPUTEBHBIN HeraTus. YmMenofi - 06paboTroii
MOXKHO B MHOTHE TJIACTHHKH, KOTODHIE B HEOMBITHBIX

pyKaX HeMUHYEMO NOTru6/H Obl. j

CpeacTBa mONYUeHHS HAWAYUNIETO B JAHHBIX YCIOBHSIX
HEraTupa . pagiensioTesd-Ha JBe TPYIINbL: 7

1. BosneiicTBue Ha NJACTHHKY B TEUCHHE MPOSBJIEHUS.

2. Yayumenue yxe IPOSIBJIEHHOTO TOTOBOLO HEraTHBA.
‘B CcBOIO 0uepenb MepBYI0 TPYINY MOMKHO NOAPA3AENUTH Ha:
a) BhIGOp Hambosee 6JArONPUATHOTO METOAA IPOSBJICHHS!

1 _0) u3MeHeHHe JEHCTBHS IPOSIBUTENsS B TEUSHHE MPOSBACHHS.'

B HacrosmeM' M clIeyoieM ypoxax paccMOTpuM ' epByIo
rpynmy cpencts, a B 16 ypoke saiimeMcCs CpeACTBaMH BTOPOi
TPy i R s A
=0 - Boibop npoasutens: \ ;
.- CampM BHIGOPOM :MOAXOASIIEr0 K AaHHOMY CIydaio NPOSIBH~
TeNs MOXHO yayymuTth Oyaymuit Heratns. IlposButenu mno
CBOEMY JNEHCTBHIO NENSITCS Ha JABa OCHOBHBIX BHJA: 6blchbJe
W MEJUIEHAbIe, MM GBICTPO PabOTaOMHe U MEIJCHHO pa6ora-
omue, - ; : WL
; ﬂpH NPaBUJIbHOM SKCIIO3UIUH MOTYT C YCIEXOM IPUMEHATHCH
064 Bujaa NPOABHTE/IEH, CAENYET TOABKO YUECTh HX PA3NUUHYIO
KPOIOUIYIO = CHOCOGHOCT M MPH  OBLICTPHIX IIDOSIBUTENSAX HE
IIPEKPAINATD TTPOSIBICHHST NPEXKIEBPEMEHHO. DHeprHuHOe TIo-
SIBJIEHUE TIOBEDXHOCTHOrO M306paXKeHus, MMEIOIEe MECTO TpH
ﬁ‘EIC,TpE».IX NPOSBUTE/IAX,  He NOJKHO BBOIHTH B 3a0/1yXKAeHHUE.
- C 1pyro#t CTODPOHH, HH TOT "HU APYTOfl BHS TIPOSIBHT /IS
HE MOryT BBISBATb Ha peraTuBe 'JeTaziefl,” OTCYTCTBYIOUINX
BCaencTBHEe. HEAOAEDXKKH NpH CheMKe.
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POIIEro; MO3NTHBA; NO3TOMY ' OTOPAGOTHUK JO/IKEH IIPHIO--

> R R A e e fogm i oo 079
BoICTPbLI NpORBUTONL- - - - - TMenfeHHLIA NPGABHTE N

- Misobpaenne Ha - AAACTHHKE NOHB- - . O6pazosanye usobpakenus Haer

Afetcs 6bICTPO, CBETA ¥ MOAYTOHA ORHO- . Ménnenno. CrHavana nosBasioTCA CBe-

BPEMEHHO, '"'7a, 3aTem NMOAYTOHA, NOX KOHEIl JIETanH

~Tlpewne Bcero monsepraercs sospei- B TEHAKe LT noro D sl

CTBHIO ‘TIPOABHTENN SMYJbCHS C: TIOBEPX~ .:IlposisuTEND | CPa3y i noxne.ﬁgmy@tz

HOCTH, @ 3aTeM 6oaee ray6okuil caoil ee. ~ Ha Bce TAyOHHY SMYJbCHH,
Taknm 06pa3om nposBHTe b BLiabBaeT Kpoer ¢ camoro -Hauana - xopouuo.:

CHauama TOALKO IIOBEPXHOCTHOE M300pa-- [losTOMy He ClenyeT CAMUIKOM 3aTs-

HCHME, U UPEPLIBATD NPOABACHHE CAHIU- THBATH NPOABIEHUE, MHAY€ HEraTHB

KoM 'paHO He caenyer, BO H36eXaHHe CTaHeT NJIOTHBIM.

TI07y4EHKA TOHKOTO -HeTaTHBa, ‘

[pumeps  mposiBHTEAs '8TOTOI poja:
METO/IOTH/IPOXHHOHOBBIM, aMUI0/I0BbIH,

o ks o ® ¢
TpuMepB! NPOSBHTENEH 5TOTO poja:
TAUIHHOBLIA, o
anyposoBbIlf, i
NUpPOKAaTEXMHOBbII,

B COMHHTEABHBIX C/yuasx, KOrAAa MOXKHO TPENTON0KHTE!
Ha/IHuue, NEePeAePKKU HJIN: HeLOAEPKKH, CEAYET MONb30BATHCH ~
MeJIEHHO paboTalomuM npogauteeM. OH N03BOJTET CIIOKOHHO
CJAEIUTH 38 IIOABJEHHEM HU300paxKeHHss M B. HYKHEIL MOMEHT
OCTAHOBHTD NPOSIBJCHHE UJIH XK€ NIePeHeCTH NAaCTHHKY B APYroi,
Gosiee MOAXOAAIHA PACTBOP NPOABATENS M T€M JOOHTHCH 1O-
Jy4eHHs BOSMOXKHO JIYUYIIero HeraTHsa. s '

- Huxe Mbl 1aem ‘psin ykasanuit OTHOCHTENLHO IPUTOTOBICHHS
NPOSBUTENEH, LIt 2
- CaMOCTOATe/IBHO NPHTOTOBJsAS ‘HIPOSIBJISIIOLIHAE * PACTBORHI, !
ClenyeT COO/I0AATh CAEAYIOUIHE OCHOBHLIE TPABH/A: ]
~1. PactBopath BemectBa B TOM HOpsAKe, KaKO¥ YKA3dH
B perente. i
2..HoGaBaath xa)joe creiyiomiee BEWECTBO TOABKO MOCHE
HOJIHOTO PACTBOPEHHS MPEABLAYIUETO. = .vov =« - 5 o o
© 3.l COXPAHHOCTH - IPOsIBUTENEH - PHIOTOBASTh X Ha:
XOpOIIO TNPOKHNAYEHHONH BOAE, “IJs - YCKOpeHH% PACTBOPEHHS
MOJXHO TOpsuet. gl i PSR TR b o

4. Jlnss ynanenuss oGBHUHONO B IPHTOTOBJECHHOM 1POSBHTEAE
MYTHOrO: 'OCaAKd ~NPOQHIbTPOBLBATL NPOABAKIOWHIT. PACTBOP
uepes - GuabTpoBanbHYyI0 OymMary, a 3a HeuMElueM ee — uepes
BaTYioal. 1 RRT R
-~ Bo:Beex: pelentax KoMMYECTBO. CYXHX ' BEILIECTB YKAa3aHO (IO
BECYy B rpammax (2), KOJMYECTBO BOAH IO .06HEMY—=B KyOU:
UeCKnX canTumerpax (cm®). Ilpu OTCYTCTBHH MeH3ypKH BOLY
MOXHO" CBeCHTh: 1 cm® BecuT l,2.. " :

ynm‘p__eﬁmnb pPacTBOpPHI AJs1 NMPOSIBJIRHHUS MOKHO, KOTAA OHH
OCTHIHYT A0 KOMHATHOW Temmeparypst (17 -18°C)s 77 =
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-Bocewms -peuentos npossureneh . .- °

1. l"nuubjuoaialﬁ" npossuTens HOHLBHTPH-

POBaHHbIH

Hawn doropaboruuxu cpasunreasno mano NO/b3YIOTCs IaH-

UHHOBHIM TNPOsIBHTeNeM. Mex 1y TeM on JlaeT npospauHbie Hera-
% 3y { :

40r cynabohra natpus
i~ 6€3804Horo

3__4- ] !
FZa &7

I 257 rnnymng

(e Y5 :
. TPam I sy
ig__ 5e3804Hok
: :

! X~ 7Ir notawa

Pacreors7s
D B YKI33aHHOM ﬂOP}?A He.

or 1 g0 4.

500 ky6.cr Bosss
0TB3PHOM

Puc. 105, Peuent nasn cocrabaenns sanac-
HOro pacTBopa Xopolero rAHLMHOBOTO (NPO-
ABuTead. Ecan maauno umeercs cyabpuT ne
Ge3BonHbIH, a KPHCTanauueckuft, 10 ero Ge-
PyT BaBoe Goabiie. B cayuae orcyrcteus
HoTauIa ero 3aMensioT 57 2 6e3soguoft conbl,
Ecan  xenarenbro H3pacxonoBath TOAbLKO
10 2 raunmna, 1o HYXHO B3iThb 16 2 cyab-
¢uta HaTpus GeasonHoro, 20 2 coagm Gea-
BoaHCH, 30 2 motawa, 10 2 rannuna 1 200 e’

KURAYeHoH BOAbI, .

PacTBOp He MPHXOXMTCA COXPAHATH

KHTE/bHOE Bpewms,

2. MuyUHOBbIH

THBBI C XOpomIei npopa-.

60TKOMH MOJIyTOHOB Jake
NPpH: OBOJILHO B3HAYHTEJb-
HBIX OTCTYIIIEHUSAX OT HOP-
MaabHOH TNPOXOMIKHTEb-
HOCTH SKCIO3HIUH.

Pucynox 105 mnokasui-
BAET, KaAKHEe, B KAKOM KO-
JIUYECTBE M B KakKOH 10-
Cle10BATENBHOCTH  Bele-
CTBA C/IELyeT PacTBOPHUTHL
B COOTBETCTBYIOIIEM KO-
JIMYECTBE KHNSTYCHON BOLK
AN MOJYYeHHS IVIMIUHO-
BOTO NPOSIBUTE/IS.

OTOT TaK HasLIBaeMbIl
8amacHbH  (KOHIEHTPHPO-
BAHHbII) PaCTBOD IVHIHHO-
BOro TposiBUTeNIsT B 3aKy-
NIOPE@HHOM BH € XOPOIIO CO-
XpaHAeTCS - OATOE BpeMSl.

Ias  nposipienus  cie-
AYET NPHTOTOBHTL pabo-
YHH pacTBOp mposiBUTENS;
A 3TOrO  OXHY HacTb
3aMaCHOro  pacTBOpa pas-
0aBASIOT - YeTHIPLMS  ua-
CTAMH BOLH (10 06bewmy),
Hast pas6aBiaeHus MOXHO
YHOTPESAATL M CHpyIo
BOAY, TaKk Kak paGounit
CKOMbKO-HUOYAb T1POR0J-

NPOABHUTENb, roOTOBbII

K ynotpebnexuio

FoToBH# K ynoTpeSiaenumo. 6e3. nanbHekhuero pasbaBaeHus
TVIHUMHOBHIH NMPOSBHTeNp cocTaBageTCA MO CaAenyowemy pe-

nenTy:
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Boatr kanaueroft Teraoft . . . ... L L L. 1000 exd
Cyabdura HATPHS KPHCTAMAMNECKOTO . » o v v 4 » 4 o 50 2
Conudessonnun............_...... 40 2
DARBGHA (g 075s % 4osp MIPIRRAM > Brie3 orvstisbistasr il da sa i 103

o

3. Mefono-ru.qpoxuuouoahlﬁ npossuTens

MeTo/10ruApOXHHOHOBELH NPOABUTENb ABASETCS HauboJee pac-
npoCTpaHeHHBIM. OH pa6oTaer GLICTPO M J4€T NJAOTHbIE Hera-
TuBbl. [IpuBOAMM OfMH M3 penentoB ero NPUTOTOBJIEHHUSL,

Bonu.......‘.'......'.......'.,. 1000 cud
il RS e S B e I B 22
Cyabpnra Hatpus Kpuctaaamdeckoro ., . . . . ... 70z
DHANOXRHONA oy oy " s Clas i L i A 52
COMl BRIBAIMEOR. | <. v 0 v o, o liwosilo, ons abn.s Sainrinnl
BPOMUCTOrO, KaAHA <.« . v 0 4 o s 0. p, s c s la

“4. NapaamufoheHonosslii npoasuTens

Ec/n He pacnonaraioT MHLIMH NPOABATIONAMH BEMIECTBAMH,
KpoMe napaaMuI0(eHo/a, To MOKHO TIPHIOTOBHTH TMAPAAMHLQ-
(beHonoBEI, 1POABUTEAL, IO ClEAYIOWIEMY DelenTy:

Pacrsop |
Boxbt otBapHoff ropadedt . . . . v .4 .., .. . . 100 cad
ITopaaMuTOBeRONAT o' v' ', (s sians e v a s R o
Pacteop I ; el e

Boxbl OTBADHOM TOPAYCH & v sov o o 0 s o uiy ur sl 200 s
Cyabduta HaTPHS KPHCTANAMUELKOPO v v o o v 0 o . . 252
Conbl GE3BORHOM- o« v v -0 v s winio vio vin v ds , (2082

Ilo pacrBopenun BamBaoT mocreneHHo . u moMemuBas pac-
T80p I B pactsop II. ITposiBuTeNb MaeT MArKHe HeraTHBsEL

Hopmanbho ax¢nonuposannke naacTuuky NPOSABAAIOTCS B HEM
OT 3 fo 5 munyt. [lpu nepexepxxe xo6apasioT no 5—10 oM
10°/-Horo pacTBOpa 6POMHCTOrO Kanus Ha Kaxuee 100 cud
npossutens. Ilpn Hexofep:k®e pa36aBASIOT - NPOSBUTENH BO-
JO¥ BIBOE-BTPOE. : :

Ecin napaamunodenonossin npossurenem NPUXOZUTCHA NOJb-
30BATbCA AN MPOSABJEHHS GyMar, TO HOPMANbHHIA NPOSBHTENs
Pas6aBAAIOT PABHBIM KOJHUECTBOM BOJHL

Tlapaamunodenonom ayyime . nob30BaTHCS B CMECH C ApYTHMH
MPOABAAIOMMMA BewecTBaMu (pementsl 5 u 6). - - = -

151




S5 S s b. ﬂapaamup,ocbeuono-rnuuuuosbm apo-
& ABUTENb, . - . .,

I‘Iapaanmnoq:eﬂonosbxﬁ nponsmeﬂb Jaer HeﬂJIO’erle cepme
HeraTHBH. Jlas yJyulleHus ero CMemuBaT C IMHLAHOM, YTO
IIPHUBOJUT K OTJMYHBLIM De3yJabTaTaM.

COCTABAAIOT - ABA. pacTBOpA:

Pacteop | : !

‘BO}IIH-. Sig FABE] SR NEQTRIRTOURTE HCE i 500 ca?
Cyibgura HaTPHA KPHUCTaMIHYECKOro . , . . : . . ., 502
I‘nnuﬂua..........‘.... ...... il e
napaaunnocpeﬂona S R T R R SRR e 52
PactBop il! 2 ; ’

Bo.uui. oo Mo Oy AL R 8, L A e e veovs s v e PRS00 803
Consl 6@3BOHOM *. 4 . om vm e ur esai wrar avar oo SO0 50 2
BPOMHOTOTO KAMMA « «* vv ot ahas o2 af 0m i 0m orur e o e ah s le

Has. paoorm CMELIIPIBaIOT PaBHOE KOJIHYECTBO o6oax pac-
TBOPOB. ;

[IposiButen» paGoraer leluue eC/IH npuroroanen HE3a 4010
10 ynmpeé.nennﬂ.

106, ﬂapaamup.od)euono “rUAPOXHHOHOBDIH
nposABHTeNb

Mpupoaum peunent napaamuaodeHomno- rmpoxuuoaosoro npo-
ABHTE s, NAIOMEro AO0CTaTOUHO IVIOTHEIE HEeraTHBbI:

Bonbl..................... 1000 cat

napaaunm(penona....-............ 62
FHABOXMBOHAL & sl ou ol e dihvast oo rane Besiehs Bo% 2 2
CyapiyiTa HaTpHA. KPHCTAMIMYCCKOTO o'« o o 4 a b o — 6072
(0181 TOEIBOLTHOM os o, aic v osioniox9x b5 00 sne oh. 0, an o < SEWECRERD, 2
BPOMHCTOTO KAMHA « « v v v v 4 o v v 6 e v v o0 o & 1

_ WTPHXOBbIX penponyuuuﬁ

Bonu N S | D
Cynbcpma Ba'rpua RPUCTAMIHYECKOTO « + o » ¢ o o o:v 35 2 ]
TS LI I SRR et e Y e
BBONEL CeBRONEOR . '\ ol et A N 302

_Bpomucroro kanus (109/,-Horo pacTBopa) « « .o« » . 10 xane.vu.,

I’Ipoxamenb paboraer oqeﬂb xompacmo H xopou s 1po-~
ABJICHHS penpOﬂyKum’r qepremeﬁ H mTpHXOBbIX pucym(os
Iast npyrux pa 0T He ronmca

7. THAPOXMHOHOEBIA npoABUTENb  ANA

8. BblpaBHMBaiomun nponau'renb

Hpn C’beMKe 06bekToB € cnnbnmmn “KOHTpacTamyu - Memly
OCBEIEHHBIMHE ¥ TEMHBLIMH YacTSMH, KaK MblLyKe 3HaeM, SKCIIO-
3UIHAS JOJKHA ONPENeNsATbCA TIO TEHAM; MPH 3TOM JJs SIPKHX
CBETOB"OHd4, KOHEUHO, OKAXETCH UYepecuyp MPOAOMKITENEHOM,
M SIPKO OCBEILEHHbIE YaCTH CIOXETa BBIHAYT . Ha: CHUMKE (BO
MHOTO pa3 nepejepiaHHbIMH. Ecau nmpu 3TOM NpOSIBASTS TijIa-
CTHHKY OOLIKHOBEHHBIM NPOSIBUTEJNEM, TO Ha HEraTHBE CBETa
OKAXYTCS CIHIIKOM TyCTO IOKPHITHIMHU (cnumxom HEnpo3pauy-
HbHIMH), TaK KaK B coome'rcTByronmx Meerax ‘GpoMHCTOe ce-

pe6po OyzAer nposiBJEHO MO BCEH TOJUIUHE SMY/IbCHH.

Ecan xe ‘B3iTh NPOSIBUTENb, KOTOPHI /€HCTBOBAA Obl'TJiaB-
HBIM oépasoM TO/NbKO Ha MOBEPXHOCTb 3MYJbCHH, TO B HaIleM
caydae ‘CBeTa Ha HeraTHBE OCTa/iuCh Obr noprnmw yMEpeHHO,

‘TaK Kak ‘6pOMHCTOE cepe6po, moOABepruieecs AEHCTBHIO CBeTa

W Haxojsiueecs B IMyOuHe S5MyJbCHH, BOOOIIE HE NPOABUAOCH
Obl. TeHH ke TAaKOTO HeraTHBa, HaXOJAUIHECH TOJbKO B Bepx-
HAX YaCTAX 3MYJAbCHH, ‘0Kasanich Obl JOCTATOYHO npopadoTaH-
HEIMH TaKHM TOBEDXHOCTHBIM IIPOSIBUTE/IEM. -

B ‘pesysbrare TeHH 00pabaThiBAlOTCA HENHKOM, a’“CBeTa —
TOJIBKO YaCTHYHO, HA CaMOH MOBEPXHOCTH ‘3MYJbCHH, UTO AJeT
BHIDABHEHHBIHl HEraTHB C XOPOIIO NPOPAaOOTAHHEIMH JETaNsIMH
B TEHAX M YMEPEHHO MOKPHITHIMH CBeTaMu. C Takoro HeraTusa
JIETKO BIOCAEACTBHU TOJYYHTh TAKXKE BHIPABHEHHLIH MO3UTHB-
}mﬁ _OTMeYaToK.

' 3a nocnenuue Foab AN HO}IO@HHX uenel paspaﬁ’o'raﬂ pe-
LeNT NPOSBUTENs, KOTOPHI 1 HA3BaH BLIPABHUBAIOMHM: (1. e
BEIDaBHHBAIONINM KOHTPACTHI).

- PenenT BHPaBHHBAIOIETO: “TIPOABUTENS HECKOJIbKO Bapbu-

: py€Trcd -B 3aBUCUMOCTH-: OT -TOL'O, HPOABIAAETCH JH:@ IJACTHHKA

OébIKHOBEHHaH HJAH . C. HpOTHBOOpeOJlebIM CA0EM. Tax ~KaK
CbEMKH - CO CBETOBHIMM KOHTPAaCTaMH IIPOU3BOISATCS 4acTo ‘Ha

/7 IPOTHBOOPEO/IBHBIX MAACTHHKAX, TO CHMTAEM . IIONE3HBIM gpw
-~ BecTH o6a peHenta, y ikl rHangd

‘ . |1 Henporuso- | 1l C mporuso:
[lns naacTHHOK ? OpeoJbHON . NpO+
O .. CaonkoR
BommL 100.eH® - | 100 cxd
. Hupokartexuna B 109/,-HOM pacTBOpPE .o | -. - + 2 4. R e,
-Cyabdura HATUS B l(‘%-nom pacTBope | - L e L
Enxoro matpa - - . 10Y/gHOM i AN e 3 HEa
Conpr Kpnctanmq. JT00/55MM .2, . T (REHSREROGN  nupoM 08
SAOHNTIANTE RUHHBEOQERONONE OuaRHaSIHaN O




I %n_ TeMNepaType NpH6AH3UTENLHO Mpu6ansurensno | MNpu6ausureasno
B 17°C nepbuie” ‘cref  n3obpamenus| - :
-/ NOABAAIOTCA uepes 30 cek. yepe3 1 mum,

Tpononxurensuocts nposeaenns, TIpH-
MEPHD 126363 11s 1aCR16 (1@ 3 1o s 12 - 15 mun, 1/,—1/¢ uaca.

o/

O6pamaem BHuMaHue Ha TO, 4TO BCe yKasaHHbe B pelen-
Tax BEIeCTBA HYXKHO 6pPaTh HE CYXHMH, a B 10°/p-HBIX pacTBOpax
(omna Becosas uacTh BEILECTBA PACTBOPSIETCST B JEBSATH Ua-
CTAX OTBAPHOMN BOAH). PacTBOp MupokaTexnua He COXpaHseTcsH,
H TIOSTOMY €ro CJeAyeT COCTABAATh Kask bt pas 3aHOBO.

Hesnaunrensnas npubapka x NpOSBHTENO Cy/b(uTa HATPUS
A3eT 6oJiee MATKHE HEraTHBHL B TO BpeMs Kak 60JblIHE KO-
AMIECTBA €T0 NPHBOAAT K KOHTPACTHHIM HETaTHBAM.

lIocTa'rquax BBLAEDXKKA IS TEHeH ABJAAETCA 0683aTeNbHbIM
yCJI0BHEeM DaGOTH  BHIPAaBHUBAIOMIEFO NPOABHTE/IS, Pyl

Peuenr merosnoBoro IPOSIBATENS, TAKkKe HMEIOUIEro  BHIPaB-
‘HUBAlOLlee JeHCTBHE, MPHBEAEH HAMH B 9 ypoxke.

Ypok 15

Meanennoe nposenenwe. BoapeiicTeme na
NNACTHHKY BO BPEMA NPORBNEHHA

MeanenHoe (BepTHKanbHoe) npofsneHMe

IMpu o6uunom npossaenun HEraTuB, KaK NPaBU/IO, OKOHYA-
TEIBHO NPopabaTHIBAETCA B TEUEHHE = HECKOMBKHX MHHYT,
H chTopaﬁo'nmxy NOYTH HE OCTAeTCs] BPEMEHH, YTOGH ycTa-
HOBHTDL, MPABUIBHO /M 5KCIOHHPOBaHA NACTHHKA, A €CaH HerT,
TO B Kakylo ctopony. Hakomew, ecam on OTIPEAE/UT 'HEJHO-
ACDKKY, TIDH KOTODOH HeNB3ST CAMMIKOM MOJTO POSABJIATH, TO
6oabuwelt gacThio GuBaer YK€ TNO3JHO M3MEHATh METOX IIpo-
SIBJICHHUSI.

Ecnu xe nposeasre maactumin CHJIbHO Da36aBJ/IeHHBHIM BO-
ROH mposiBuTenem, o nposiBieHue sameAautcs. Ono Gygmer
NIPOTEKATL HACTONLKO MENNEHHO, UTO doTopaboTHHK COKOHHO
CMOXeT Habaionarn 33 06pasoBaHHEM HEraTHBa u OyZaeT HMEeThb
AOCTATOYHO BPEMEHU 1Js TOro, 4To6H B Cryyae HaZoGHOCTH
U3MEHUTb METOA mnposBienus, T, e. NPHHATD . MEPH K - HCMpa-
BICHHIO HENPABHALHO SKCMOHHPOBAHHMX NMAACTHHOK,

B MR b A5 3 Ta Lo

Mennentoe nposiBaenne Goabllled YacTbio NPHMEHALTCH AN
ONHOBPEMEHHOTO TMPOSBIEHHA 3HAYUTENBLHOrO KOMMYECTBA He-
raTHBOB, TaK KaK Obl10 Obl HEPAUHOHAJNLHO TPATHThH 11O NOMY-
yacy Ha KaxJyio NIaCTHHKY. [asi S5KOHOMHH MECTa W BpeMeHH
MEIJIEHHO® NPOABJEHHE COBEPLIACTCA B CHEUHANbHHIX 6akax,
B KOTOPHIX NJAACTHHKY (06HIUHO 12.11T.) YCTaHaBAMBAIOTCS . BEP-
THKAJAbHO C HeOosbmuMH npomexytkamu. OTCiOla HasBaHHe

' MEIJICHHOTO MPOSIBJCHUA BEPTHKANBHLIM NPOABICHHEM,

Takoe mposiBiexne 1npH Gojee HAW MeHee NPaBHAbHOM
9KCMO3HUUH JiaeT APEBOCXOJHbIE HEraTHBHI C MAacCO# TOHKHX
Jgeranei. ;

Tax xax pasGaBieHHBI NposBUTENL paGoTaeT MATKO, TO
BEPTHKANbHOE MPOSBIEHHE MOXHO OCOOGEHHO PEKOMEHIOBAThH
AN CHEMOK C CHABHBIMH CBETOBEIMH KOHTpacTamu. Jas npo-
AABJICHHS K€ HEJOJEPKAHHBIX MM NepeAepiKaHHbIX MAACTHHCK
OHO MEeHee IIPUTOJHO. el o

OnHAKO ¥ NPH TaKHX HENPABHJABHO SKCHOHUPOBAHHBIX NJa-
CTHHKAX BEPTHKaJNbHOE NPOSBAEHHE J3eT JOCTATOYHO BPEMEHH
AJIA TOFO, 4TOGHl YBHAETb W MCNPABHTb HX HEAOCTaTKH. Ilna-
CTHHKH, HA KOTOPBIX IO NMPOIIECTBHH 15— 25-MHUHYTHOrO mpo-
fIB/ICHHA HE NMOABHJIOCH HHKAKMX HJAH OYEHb MAJO CJIEJIOB OXKH-
a€MOro M300paKeHHs!, NOJIKHBI CYMTATHCS HEAOJEpIKAHHBIMH
W NPOABMATLCA JAajfbllle B OTAEGAbHON KIOBETE IIPOSIBHTE/IEM,
CIeLHabHO NPHCIOCOC/CHHEIM MM HeloAepxek. Ilpu xann-
neiueli 06paboTKe Pas3GaBIEHHBLIM NPOSBATENEM HA HeAOMep-
KGHHBIX HEraTHBaX MOXKeT 00pasoBaThCs LBETHAH BYyaJb.

Ecin e BO BpeMs BEPTHKAJbHOTO NPOABACHHS H306pake-
HUE NOABH/IOCH CAMUIKOM GBICTPO, TO 3TO YKasblBAeT, YTO M.a-
CTHHKA CHJIBHO nepejep:xana. M 3iech HyXKHO NepeHecTH Aaib-
Hedlee NPOSABIEHHE B OTACAbHYIO KIOBETY, B KOTODOii cozep-
KHTCA 60JIee KPenkuit NpoABHTENb C A0GABJACHHEM PacTBOPA
OpPOMHCTOr0 Kaaus. : ' %

It BePTHKANBHOIO MPOSBJACHHS TOAUTCA H TJHLAHOBbI
NPOSIBUTE/b, PEIENIT KOTOPOTO yKas3aH B NPEABAYIIEM YpPOKe
(crp. 152, pement Ne 1), npuuem B 1amnoM cayuae 15 cu?3anac-
HOTro pacTBopa 5TOro nposiBurens pasbasasioT 500 cu® BOAHI.

Baxu n1s - BePTHKAIBHOIO ‘NPOABACHHS BMEIIAIOT OGHIYHO
0T 6 10 12 naactuHox. B TeMHON KOMHATE UDH KPaCHOM
CBeTE€ [I/IACTHHKHM BHIHMMAIOTCS M3 . KacceT H BCTABJIAIOTCA
B JepKaTesNb, KOTOPHIL TOCAE TOr0 ONyCKaeTcs B Gak ¢ 3a-
TOTOBJICHHBIM -TIPOABUTENEM. ,

[IposBuTENb, KOHEYHO, NOMKEH 1IOKPHIBATH INIACTHHKH le-
JUKOM. [l TOré uToGH HA NAACTHHKAX HE OCefaJH BO3LYLI-
HEI® 1y3HIDbKH, TNPENATCTBYIOLME TIPOSBACHHI) B MeCTax, rie
OHH  TOABASIOTCH, ' BPEMS OT BPEMEHH Caemyer Jaepxkarens




FCAMAACTHAKAMAY, BEHUMATE U3 TNPOABHTE/S M Cefiyac xe:mo-
-TpykarTh ero-a6parno, Temneparypa nposisutens AO/KHA ObITh
-oxono:17%Bojee :BricOokas TeMmneparypa HPHBOAHT - K 06pa-
80BAHHUIO" BYQIIM. (o iii iivc o 0 1 oo ik (e
... Hepes 15 'MHH. ‘TmOC/IE HAYANA TIPOSIBAEHHS B nepBbld - pas
- KOHTDOJIHPYIOT ' €10, BBHIHHMAf . KaMIblii HEraTuB B OTAE/b-
- HOCTH. M3 6aKa. M. paccMaTpPUBas €ro Ha IPOCBET KPacHOTO
¢onaps. Tlpu o6paTHOM oOmyCKaHWH HeraThBa B 6ak caenyer,
An1g7.60/ee  PABHOMEPHOTrO - POSABJECHHUS, OTPYKATH -€ro. TaK,
0T Hy ' Fian: a1 4TO0B Kpa# - maac-
THHKH, KOTODBIH Ha-
XOJIHJICS BBEPXY, OKa-
+ 3aJ1cs BHU3Y. OObIYHO
BEPTHKA/IbHOE  MPO-
SIBJICHHE - TIPOLOJIKA-
ercs ot 1/, 10 1 Haca,
B 3aBHCHMOCTH OT CTe-
TNeHU Pa36aB/IEHHOCTH
3aMacHOro pacTBopa
. . IPOsABUTEJsS BOAOM.
~Ecnm  nouemy.-un-
00 Ke/NalT yCKOPHTD
BEPTHKA/IbHOE - - IIPO-
~ SIBIEHHE, TO IPUMEHs-
10T MeHee pa3baBJ/eH-
HBL NposiBHTENb. Ha-
NPUMEP, IPH PEKOMEH-
AOBAHHOM HAMH TJH-
LHHOBOM NDPOSBUTE/E
Ne 1 BuamBalor B
BHOY 190G woRHYns AT 500 em® Bonwr He 15,
'Puc. 108, possaenne naactunok 8 cnemsans- 3 60 cad KOHIEHTPH-
..H‘OMAGaKC? npH psgxugne_ﬂuou Genom ceete. POBAHHOTO- IIPOSiBH-
FAOGY BRIBOIT. & daeaiy O1aq0r L MeAk L o s o Sk
- B.srOM cayuae BeprukansHoe mposBaeHune 3aKOHYHTCS, NPHU-
~ MepHo, B n0/vaca, HOHATHO, 110 KOHTPOIb €0 CJeAyeT HAuarh
.'He: yepes 15 MuH., a " COOTBETCTBEHHO PaHblUe, - -IOBTOPSTH
-€ro epes Gouee KOPOTKHE IPOMEKYTKH BPEMEHH. - - 3 18
#1270 Jkas . BepTHKAABHOTO ¢ IPOSIBNEHHUS - "MOXKHO - I10/1b30BATHCH
“S MOOHIM. YHCTBIM | COCYNOM—CTEK/ISHHBIM HIH MeTa/JINI@CKHM,
B KOTOPOM YIOGHO pacCTaBHTb ,n,:l!_aC.T:'HH.'.K.P_I;.;I{Il\iemrq-a» H--€ne-
" LHAJBHBIE... LI ©.5TOrQ. MPUENOCOGACHUS - COCYEL, -OTFKPHITHE
TTHAECSANDHITRIC: S wRuanTIsng A% WAOIS fore il e

R e e

B TOM, |TO €ro nAaCTMHKY NPABUILHO: SKCNOHUPOBAHY!, T0 Hpu
NOMOIIH TAKOro GaKa:NpOSBACHHE MOMKET GhTh NPOBEeHO H
6e3. TEMHO# . KOMHATHL,.. [Tnactuuku BKJIANBIBAIOTCA . B, JIyCTOM
64K’ B OOBIKHOBEHHOM MeIKe A5 8aPALKH. INACTHHOK H 1 {HeB-
HOM CBETY (UPH OTCYTCTBHH Mellika 5Ta IPONEAYPA ‘IPOU3BO-
AMTCA B TEMHOH KOMHATE). -3aTeM GaKk repmermuecky 3aKpbI-
RACTCH CBETOHENPOHHUAEMOH KPHILIKOMH, © -

Bce ocranburie onepamuu mpoussoasres. npH - 6en0oM cpere,
KOTOPHIH BHYTPb 6axa - HE MPOHUKAET. Hepes oco6oe OTBep-
CTHE BBEpXy 6aKa B/IMBAIOT MPOSIBUTEMb. Kamimsie 5 mum, 6ak
ONPOKUABIBAETCS IOOYEPEAHO - TO Ha “KPHIIKY; 'TO HA JHO,
4TOOLl YHHUTOXKHTH 06pasyloniuecs ‘MySBIDBKH  BO31yxa. Tak

‘KaK B NAHHOM CJydYae HPEeANONAaraeTcs, 4TO HAMMIIO HMeITes

NIPABHIBHO - SKCIOHUPOBAHHEIE IVIACTHHKH M HAJIEKALLE. pas-
OaBJEHHBIH IPOSABHUTENb, TO KOHTPOJb 33 XOAOM NPOABIEHHS
He HyxeH. Yepes ompeneneHHoe mis KQXIOro NposBUTeds
BPEMs MOXHO CUHMTATh, YTO HELATHBL IOJHOCTHIO ‘IIPOSIBJIEHBL
(MPOAO/IKHTEILHOCTD  TPOSIBACHUS YKa3hIBACTCA B . COOTBET-
CTBYIOLIEM pRLENTE). : e
ITo wucrevenun BPEMEHH, HEOGXOIMMOTro s IDOSIBJEHHS,
OTBHHUHBACTCA KPLIIKA OTBEPCTHS BHH3Y 6aka, uepes Hero
BLIIABAETCs  TIPOABHTE/b. 3aTeM. MyCKAlT B BEPXHEE QTBep-
CTHE CTPYIO BOJIb, KOTOPAasi MPONOMNACKHBAET COJEPKUMOR
GlIE HEOTKPEITOrO0 0axa M/ yIaJeHHs OCTATKOB ‘TIPOSIBHTEJIS.
Iloce atoro, sakpuie  Hukmee OTBEPCTHE, uepe3 BepxHee
BJIHBAIOT (puxcax. Yepes 20 MuH. HeraTHBH OT(HKCHPOBAHLI,
He O0OfATCH CBeTa; KPHIIKY Gaka MOXHO OTKPHITh, BBLIHTH
(pUKCaX M NpHCTYNHTH K NPOMEIBKE 'MJIACTHHOK B 3TOM e
Oake B Teuenne waca. 3a BPeMsA NPOMBIBKY HEraTHBOB O06MbI-
BAETCA OT OCTATKOB (hUKCcaxa H 0ax, KOTOPbIL 3aTeM CHOBA
FOTOB /51 MPOSBJCHHSI HOBOH NAPTHH IIACTHHOK. % STa
Beprukaannoe NIPOSIBJIEHUE BecbMa obJeryaer 06padoTKy

SHAUMTENbHBIX KOJMYUECTB HETAaTHBOB, He FOBODA .yXKe 0 TaM,

UTO Oaxu, 1noao6Hbe TOJBKO 4TO ONHCAHHOMY, Ype3BhIYALHO
YA0OHB B ycnOBHAX MyTEUECTBUA U Pa3bE3AHONH PAGOTH, -

.Mpenan® ana mepnensoro NpoABAGHUA

Kpome rannpnosoro TIDOABUTES, - IJIsk B.emﬂ.KéﬂbHQl:éiﬁbO'
ABJICHUS - MOXKHO - YIIOTPE6IATD: BLIPAGATLIBACMbIH - POTOKHHO-

AHMTDECTOM KOHUEHTPHPOBAHHbI . NPOABUTEND . 5, Mpenans, saas

1€ro- Hano -10 - cu® ero pas6aBuThb- 1- 4 CBOIBL; B JIOGABHTD

©-7 Quenb (yAOGHN « 11s1: “BePTHKANBHOTD, IIPOABICHHA CIELHANb- X pacteopy 20— 25 kameap 10%

A A ¢ LA/ o"HOTO: pacrBopa OPOMBETOTO
‘rapre “Gakd (puc.: 106). - Ecan hoTopaboTHUK. - BOHE" yBEepeH J Kanus, 5 s B
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- Npossurens ,Hopak" anm BepTUKANL-
HOTO {IPORABNEHUA _

OTaugHble Pe3yabTaThl JaeT CAeAyomufi MeTOJ0-THAPOXH
HOHO-NHPOTANNOBHIH TPOIBHTENb:

3anacHblii pacTeop

Bonel OTBAPHOH « v o v v & v 4 . W v, . 1000 ca®
METORA 1o 1o faine oits) o IR bios o) Corabi ) - o 33
Cyabdura HaTpHA KPHUCTANAHYECKOro . . .. 280 2
THAPOXMHOHA « . v 4+ » & o o v v w o . 122
Cofibl 6e3BOIHOH & o & o o s o = 4w = + & 752
fluporaanoBoit kucaorsl (nmporasion) . . . .14 2
DPOMHCTOrO KaMNA, . & « . o » o » s & , 152

Bemecrsa pacTBOPAIOTCS B ropsvyel BOAE B YKA3aHHOM pe-
IenTOM MOPSAAKE; IMHPOTrasIoBas KHCAOTa—nuporaaaon (sul)—
106aBaseTC MOCAEe OCTHIBAaHHSI PacTBOPA. :

Jns MeJJIeHHOTO NPOsABJEHHs B BepTHKaJAbHOM Oaxe 1yacTb
'3agaCHOTO’ pacTBopa pasBoiaT 20 4acTAMH BOJABI, NPHU TEMIE-
parype 18° C nposiBienne 3axanuuBaercs B 30 MHH.

B npexbiaymeM ypoke M Hayaje HACTOSIIErO Mbl paccka-
3aMM O PAasAMUHBLIX METOJax MPOSBJIEHHA, Haubojee MOAXO-
AAUMX JJs HayuHaoumero (GoropaboTHHKA; Tenepb  OCTaHO-
BUMCH Ha TOM, KakuM 06pasoM yxKe B TeYeHHEe CaMoro Ipo-
ABJEHHS. MOXHO HPHCIOCOOGMTH PaboTy NPOABHTENST K Bbi-
ACHSIOMIEMYCSI XapaKTepy HeraTHBa.

’ H3MeHeHHe NPOAONHHTENLHOCTH npo-
ABNGHHUA

Ecan B TeueHue TNPOSABICHUA BbIACHUJIOCH, HTO TJACTHHKA
Hejojepxkana (TOHKHE JleTaldn B TEHAX HeratuBa NOABJIAIOTCS
OYEHb MENJEHHO WM BOBCE He MOSBASIOTCS), TO He Caeayer
JAyMaTh, UYTO HEraTHB NpPopadoTaeTcd IIpH INPOSBJIEHHH €ro
Joabuie 00bKHOBeHHOro. Hao6opoT, B JaHHOM Caydde HYyXKHO
Noc/e AOCTATOYHOIrO IMPOSIBIEHHS CBETOB IIPEKPATHTL MPO-
AIBJICHHE, OT(PUKCHPOBATH M NPOMBITH HEraTHB, a 3aTEM IOIbI-
TaThCsl HCIPaBUTb IOJYUEHHBIH ,TOHKUH® HEraTHB IyTeM IIO-
caenylomero ycuaeHus (kak 3F0 JAesJaercs, pacCKaxem B cJae-
AYIOUIEM YpOKe).

Ecan ke mocae Hauasna nposiBAEHHS Mbl 3AMETHM, UTO HMEeM

| Ieso C nepenepkaHHOR NAACTHHKOM (H300pakKeHHe NOABASETCS
HLICTPO CO BCeMH jeTalsaMM, HO TEeMHOE U 6e3 KOHTPACTOB),
TO TaKyl0 TIACTHHKY caelyer MNPOSBAATh AOJAbIIE OOLUHOTO
M TOAYHYHTb I'YCTOH HeraTws, KOTOPHIH 3aTe€M MOXKHO CAe/aTh
NPUrOAHLIM NPH nomomu ocaa6renus (ypox 16).

N

Oasako HaAo HMeTh B BHAY, HTO TAKMM TIPOCTBIM Cpel-
cTBOM, KaK YMEHbUIEHHE HAH yBeNHUeHHe NPOJAO/IKHTENbHOCTH
nposiBieHHs, MOKHO TO/Ib30BATLCA, TOJABKO NDH HESHAYHTE/b-
yLIX HENOAEPHKKAaX MWJH NepelepikKax, B OCOOEHHOCTH TOTAA,
xoria XenaTenbHO o6ofiTuch  0e3  jaJpHEHUIEro  yCHJISHHUS
u ocnabaeHusi HeraTHBOB. =

Mpucnoco6GneHne npoaBHTENs K XapaKTepy
HeraTtHea

Ecau pas6aBuTb KaKOWH-TH60 NPOsABHTEAb OOAbIIHM KOJH-
yeCTBOM BOJB, YeM YKa3aHO B pelente JAjAs HOPMaJbHOTO
npuMeHeHHs, TO OH OyJer paborarh He TOJBKO MelJeHHee,
HO M MArYe H CTaHET NPHTOJHBIM JJIS TIPOSIBJAEHHS HEeraTHBOB,
KOTODHE MOTJIM Obl HHAYe MOJIYUHTbCH CAMMIKOM ,2KeCTKHMH®,

Ecau ke 175 pacTBOPEHHS NPOSIBUTENS B3ATh MEHbIE BObI,
yeM yKa3aHo B HOPMAJbHOM peuente, TO TaKOH KOHIEHTPHPO-
BaHHBI TIPOsiBUTEb OyaeT paboraTh He TOJbKO GEHICTpee, HO
Ha NMJAACTHHKAX, CKJIOHHBIX K M3/JHUIHEH MSTKOCTH, JaBaTh He-
raTHBbl 0oJiee KeCTKHe.

Otciofa BEIBOJ, UTO HECKOJbKO HENMPABUJBHYIO 3KCIO3HLHIO
B OoJiee JIETKHX C/1y4asix MOXHO BHIPABHATb COOTBETCTBYIOLIHM
npucnocobsenneM nposBureas. Ecin 3apaHee H3BEeCTHO, UTO
JdHHAd NJACTHHKA HEMHOTO HeNOJepxaHa, TO CleldyeT MpH-
MeHATb 0GoJiee pa3baB/eHHLIH NPOSBUTE/b; NPU HE3HAYHTENbHO
nepejepXaHHbX MJACTHHKAX J06aB/eHHe B HOPMAaJbHHI IIPO-
SIBUTE/Ib HECKOABKO Kkaneab 10°/,-Horo pacrsopa 6poMHCTOrO
KaMusi MOXET CyIeCTBEHHO YJYUMIUTh OyIymu# HeraTus.

B OTHOIIEHHH KaXIOro NPOSIBUTENS HMEIOTCS AaHHBE, yKa-
SHIBAJOIIME, HACKOJbKO €ro cJaeayeT pa36aBHTh INIPH HEAO-
AEPKKe M CKOJAbKO OPOMHCTOrO Kaiusl NPUOABHTb K HEMY NPH
nepenepxke. Jlas peKOMEHJOBAaHHOrO yXe HAMM TJIHIHHOBOTO
nposiButens (peuent Ne 1 Ha crp. 1562) maer yxasanusi TaGauua:

Heratus DKCNo3nIHA ITpossHTean

Mso6paxenne noss- | Yepecuyp KopoTkas. Cocrtasnennsi#f aa1 yno-
ARETCH CAMMIKOM MeI/ieH- Tpe6IeHHA ' pacTBOp eiue
HO, Ipu aToM Byanupyercs, pa3 pa3baBHTh ABYX-TpPeX-

OTCYyTCTBYIOT jeTaan B KPaTHbIM = KOAMYECTBOM
Tenax, . BOAbI,

Hso6paenne nosB- | Yepecuyp AAMHHAA. B HopmanbHbIA pACTEO
AAETCA. CanKOM OhiCTpo. HEAR npoaau?enn npggaawrg
or 8 mo 12 kan. 109/¢-noro
pacteopa - GpOMHECIOrO -
Kaausg,
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“caenyeT NMOHMMATh NPUMEHHTENBHO K JaHHOMY. (POSBHTEIO.

‘To, 9T0 A/ IIIMHHUHOBOT'O NPOSIBATENS OV AeT KasaTbCa CIMIIKOM

. BBICTPHIM,

MOXET ' CUHTaThCs  AJA  MeTOJIO-THAPOXHHOBOTO
C/MIUIKOM MEJICHHLIM; MOSTOMY HYXHO Y9YHTBEIBATH;. C: KaKHM
NPOSIBUTE/IEM, OBICTPHIM HMJH MEAJEHHBIM, MBI HMEEM J(eJ0:

MposBneHne B Tpex kioseTax '
Hanbosee HamexHbiM Croco60M, HO3BOJAIONIEM B TeueHHe

“'MPOSABJIEHUT (110 ‘BOSMOXKHOCTH | yAyUIIHTL Gy ayui ngajgs,

~
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' nPOABHTENIb H

" : W
Horransh. Pacrapp ' ; @./f/oaera

neossuiens

Puc. 107. TlposBrenyne B TpeX KIOBETAX HAUMHAETCH B HOP-
MaJIbHOM. pacTBope MpOsBHTENs M B  Cayuyae HagoOHOCTH
.. 3aKaHYMBAETCHA B OAHOM M3 JBYX APYrHX pPacTBOPOB.

ABJASAETCS MPOSIBAEHAE B TPEX KIOBETAX, COMEPIKAIIUX PACTBOPH
TPOSABUTES PA3IHYHON KOHUEHTDALHH. :

[Tepen nposB/EHHEM CTaBAT Ha CTOJ TPH KIOBETHI; B MEPBYIO
HAJIMBAIOT HOPMaJ/bHBIH pacTBOp NPOABUTENs, BO BTODPYIO—
6onee pa3baBAeHHBII BOJOH M B TPeTbI0—O00/EE KPENKHH, YeM
HOPMAaJ/IbHEIL, T. €. C MEHbUINM [POTHB HOPMaJ.HOTO KOJHue-
CTBOM BOJH, C JA00aBieHuem k-pactBopy 10°/,-Horo pactsopa
Gpomucroro. kanug (puc. 107). . _ o
. Kiosera [ coykuT A8 NposiBAEHHS NIACTHHOK C HOpMaJb-
HOI 3K cTIosuIueli;KioBeTa ll—a/s HeJ0AePIKaHHEIX 1 KIOBeTa [l—

© AN TIePenepKAHHbIX, :

Camo coGoft “1OHATHO, uTO KauIbifi (HOTOPAGOTHHK CTa-
PAETCA" BCErfa ' cummats ‘¢’ MPABUABbHON - SKCHOBHLMEH, U BCe
NAACTHHKH . NI€Pen | nposiB/eHHEM NPEACTABASIOTCS €My ' mpa-

" BUJABHO. SKCIOHUPOBAHHEIMH; MO3TOMY BBIHYTYIO H3 KacCeThbl

MJIAaCTHHKY TPERAE BCEro omyckaioT B HOPMaAbHBHIA PacTBOp

e

POsiBUTeNs (kiopera ). Ecau 1ocie Havana npospaenus
CTAHET OuepuHbIN, UTO NIACTHHKA SKCHOHMPOBAHA MPABAIBIO,
TO NpOosBjenne B 3TOH K& KIOBeTe | M 3axkamuuBaior.,

Ecan e nerann meratdBa MOABASAIOTCH CJMIIKOM MeIEHHO
H TONBKO B caMbIX SIDKMX CBETaX, TO IMJIACTHHKA SIBHO HEL0-
A€pkaHa. Torpma ceffuac Xe IEPEHOCAT €& B Pa3BaBieHHBI
PACTBOp mposBuTE/I, KOTOPHII CTOUT HaroToBe B Kioere II.

Ecau H300paxKeHre IOABJAAETCH Cefuac ke Ioc/ae TOro Kax
IJIACTHHKA OMyIIeHd B HODMAJIbHHIA NPOSBATENb M NPHTOM 1O
BCEH mnsacTHHKE LEIMKOM, TEMHHIM, 0e3 KOHTPACTOB, TO MEI
HaBepHsKa MMEEM JeJ0 C IePeIepKKOR U MOMKHBI HEMEIICHHO
nepenectd nJaacTuHKy B kwoBery lII, comep:xamyio 6ogee kowu-
HeHTPDUPOBAHHBIM MPOSABHUTENb C OGPOMHCTBEIM KAaJHEM.

[puBogumas HuKe TabiAuUKA MOKA3BLIBAET, KAK HYXXHO pas-
6aBHTH BOXOH ,3aMaCHHIHK® PACTBOP. NIMLHHOBOTO NIPOSIBUTEIS,
PEKOMEHIOBAHHOIO HAMU B NpeAbIAYyINEM .ypoke '(peuent Ne 1
Ha cTp. 152), uTOGH NMOMYYHTH PACTBOPH, HEOGXOAMMBIE /IS
IPOSIBJICHHST B TPEX KIOBETAX:

KioBeta I

. Kiosera 11 Kiosera III
g';(oc%"o"ggﬁ*;i’)' (menonepxka) | (mepesepika)
Bogbr: s GBS 5 EO N 80 cu? 80 cm3 80 car?
KoHuenrpuposannoro riau-
LIHHOBOTO MPOSBHUTEN (33-
nacueif pacteop) . . . . 2000 R I S0 E 5
10%¢-n0ro pacrsopa 6po-
MHUCTOTO Kamusi . . . . — — 8—12 xanenn

YKasauuoie B Tabauie KOJIHYECTBA MPOSABUTEST JOCTATOUHDI
AT KIOBETKH, MpPEeJAHAasSHAYEHHOH sl [aacTHHOK 9% 12 car.
Koneuno, ecau kioBeTa 60JblIe MIH MeHBIIE 3TOH, TO H pac-
TBOpa noTpedyercs OOJBIIE WAH MEHbIIEe, JIJIs HEro HYXKHO
B3ATb COOTBETCTBEHHO OOJbIIEE HJAM MEHbIIEE KOJUHIECTBO
BCeX yKa3aHHBIX B TaOMMUKE BEIIECTB, CTPOro COXPaHssd HX
B3aUMHOE COOTHOUIEHHE.

K coxanennio, ouenn PANHOHAILHBIA METOJ, IHPOSIBACHUS
B TPEX KIOBETAX MaJO pacnpocrpaHeH cpeiad (HOTOPaGOTHUKOB.
Muorue us HuEx 6odrTcsi G0OJBIIOTO pacxoga IPOSIBUTEJS U
CUUTAIOT HEYHOOHBIM, KOTrJa Ha JaGopaTOPHOM CTOJEe CTOUT
JABYMs KIOBeTKAMH 6oJbliie. MeXAy TeM BO3HS ¢ TPEMS KIO-
BETKAMH COBCEM HEBEJHKA M NPOSBHTE]b HE Tak YK AOPOL.
Bo BCsIKOM Cayuae OH CTOHT MEHbBIIE SKOHOMHH HA TLA4CTHH-
Kax, I0Jy4aeMOfi B pesy/bTaTe COXPaHeHHs NposiBIEHHEM

11420 ypokom, 161




B TpeX KIOBETdX MHOIHX HEraTHBOB, KOTOPHIE HEMHHYEMO Hpo-
naju Obl IIPH OGBIYHOM CIOCOGE MIPOSIBIACHUS B OTHOM pacTBope.

MeToA NpPOSIB/IEHHS B TPEX PaCTBOPAX OCOGEHHO Xopomur /s
I0ArOTOBAEHHOTO (hoTopaboTHHKA. OH ObLT 6b IPEBOCXOIEH
U JJI1 HAUMHAIOWIHUX, HO OOBIYHO y HHX OTCYTCTBYET YBEpeH-
HOCTL B ONGHKE M300payeHHsS BO BPEMs IPOSBJICHUS HE'ATHBA,
4 KaKk pa3 OT OBICTPOH M YBEPEHHOH OLEHKH IEePBLIX CJAENOB
NOABJSIOMEroCss H300paxeHus (HOPMaabHO, HeJ0JepKKa, nepe-
JIePKKA) U 3aBUCHT yCIeX AAaHHOLO METOoJa.

NameHeHHe pacteopa npossuTens B Teue-
HHEe NpOsABNEHHA

PesybraToB, aHanOrMUYHBIX TeM, KOTOPHE AAET METOX npo-
FIBJIEHHS B TPEX KIOBETAX, MOXKHO NOCTHYL B CJyYae HyXbl
U pH ORHOH KIOBETe.

HeBOACPHKAL| HOPMASIbH. IKCNO3.| nepenerxka’,

-
4” N

/
N
)

”~
7

/
N WY
Y

240 nys. cm |20 rys, cm 3anacroro| 10 kys.om 33-

B0Ab/ PacTBORPa NPOSIBUTENI| NACH. PACTBOPS
n80kys. cm BoAb! |nPosBnTens +
BPOMHUCT K3ANA

PO satinnsiad 1}

Punc.108. RacTBopel TIHIHHOBOrO IPOABHUTENSA ISt fpa-
BIIBHO SKCIIOHNPOBAHHLIX, HEXOAEPKAHHLIX M Iepemep-
*AHHBIX TI4aCTHHOK.

[lnactunky xaanyT B kioBery, B KOTOPOI COAEPHUTCS HOP-
MaJIbHELl PACTBOP MPOSIBHTENS. ECaH OKaXercs,uro IJIACTHHKA
HEJOAEPIKAHA, TO PA30ABIAIOT TPOSBHTENL 3apaHee OTMepeH-
HBIM B CTaKaHe KOJHYECTBOM BOJBL. EcCan ke mnocsne pauasa
NMPOABEHHS BLIACHUTCA, YTO TVIACTHHKA NI€PE/IePAKAHA, TO B HOD-
MaJIbHBI PACTBOD mposBUTENs AOOABIMIOT 3apanee OTMEpEeH-
HO€ KOJHUECTBO KOHIEHTPHPOBAHHOTO (HEPa3GaBienHoro) po-
SIBUTEJIS H, KPOME TOTO, COOTBETCTBYIOIEE KOMHUECTRO 10°/,-HOTO
pactBopa OPOMHCTOro Kaaus (HEOGXOAMMBIE s NEePBOro H
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BTOPOrO C/Ay4Yas KOJMMYECTBA BELIECTB yKasaHbl Ha puc. 108).
B ocHOBy B3AT MVIHUMHOBHIE nposiButesib Ne 1 co crp. 152.
Ha BpeMsl M3MEHEHHsI COCTAaBa IPOSBUTESI IJIACTHHKY Crle-
JlyeT BBLIHYTb H3 KIOBETH C IIPOSBUTENEM H {IOMOKHTH B KO-
BeTy C UHCTOH BOJOH, KOTOpAs NPUTOTOBACHA A ONONACKH-
BaHusl HEraTHBOB nepel GHKCHDOBaHWEM; NPOSBAfeMas Iia-
CTHHKA NOrPYMaeTcs 0OPaTHO B KIOBETYy C NPOSBUTENEM JHIUDL
loC/e TOTO, KaK NPEKHHH PACTBOD XOPOWIO CMEmancas ¢ Jjo-
OaBJIEHHBIME K HEMY BEINECTBAMM, HHAUE HETaTHB Oyner mpo-
SIBJASTBCA HEPABHOMEPHO.' -
Croco6 3TOT HeylOGEeH TeM, UTO H3MEHCHHDLIA COCTAB po-
SIBUTEJIST, OCTAIOIIUICA B KIOBETE, B JAaJbHEHIIEM CTAHOBHTCH
IIDUTOZIHBIM YK€ TOJbKO M/ HENPABHIbHO 9K CIIOHUPOBAHHLIX
NJIaCTHHOK (T. €. uam HENOAEPKAHHBIX, HIH NepelepKaHHbIX);
TOSTOMY JJIsT KaXKIOH CHAEAYIOMEH NpOABASeMOf NAACTHUKU
HYJKHO CHOBa OpaTh HOPMAJbHLIH pacTBOp mNposiBUTEJIS.

Csonka xopma npossneHus HenpaBHNLHO
9KCMNOHWPOBAHHLIX NNACTHHOK

[pusenem HeGoabmyio CBOJHYIO Tabauily, B KOTOPOil CO-
OCTABACHb DAa3HbIE MEPONPHATHS, BeAYIIHE K HauGo/ee Gua-

PONPUATHBIM  De3y/bTaTaM [IpH  TIPOSIBJIEHHH HENPAaBUJbLHO
9KCIHOHHPOBAHHKEIX IJIACTHHOK:
Henonepika [Tepenepxka

llpn Heysepeanocon B NpaBUALHON  3KCHO3UIHH
PHMEHATL MANOAKTHBHLIA NPOSBHTENb M 34TEM TO
MCpe HAa106HOCTH M3MEHSATb PACTEOD

BuiGop NposIBUTENS

Kounuentpuposanuce

[prcnoco6ircnue pac-! Pasbasnennee Hopmans-
l HOTO. HOPMaabHOTO.

TBOpa IIPOSIENTE 14,

Mponomxurensuocts
T OAB/NIEHHS,

Temneparypa NPOsIBH-
Tens,

( Kopoue wopmanbmoit. |  [launnmee HOPManbHOH,

HemHoro Briize 18° C, Hemuoro nmxe 18° C.

HMuorxa Bosmoxuo OAHOBPEMEHHOE NPUMEHEHHE BCEX 3THUX
CpencrTs. :

O npossnennu npu mentom ceete -

B sakaouenye HAIUX YPOKOB O MNPOSIBJACHHH YIOMSHEM
O pacnpocrpansomency g IOCJAeHHE TONBl 3@ TpaHHIel CIo-
Cobe nposBieHny HE Ipu OGBIYHOM TEMHOKPAaCHOM CBETe, 3d-
TpyAHsIOMmEeM OLCHKY I0Jy4aeMOoro - Herarugsa, a IpH CPAaBHU-
TEJLHO sIpKOM Kexrom. JIoCTUTaeTes 9T0 nprMeHEHHeM HEKo-
TOPHIX KpacuTesesy, gy Ha3LIBAEMBIX JIeCEHCHOH/IM3aTOPOB.
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[Tocsie MPOMBIBKH M CyHIKH OT(HHKCHPOBAHHDLI HEraTHB Bbi-
rassauT OOJbUIEH YacThlo COBCEM He TaKHM, KakKHM KasaJacs
HAYMHAIOIEMY B KOHIE MDOSBJIEHAS B KIOBETe WJM Xe INpH
pacCMaTPUBAHAN HA NPOCBET TEMHOKPACHOrO JMa6opaTOPHOrO
¢onaps, BOOOWIE TOBODS, 3aTPYAHSIOMIENO paccMarpHBaHHe.
Jlaxxe NOATOTOB/IEHHOMY (OTOPaGOTHHKY TeMHRL KPacCHbIH
CBET 2aTPYAHACT OEICTPYIO YBEDEHHYIO OLIEHKY 00pasyoLerocs
H300paxKeHus, HEOGXOAUMYIO /s TOTO, 4YTOGH PEUIUTH, KaK

Puc. 109. Bug naSoparopuu 8o BPEMA TPCABACHHS: CleBa—NpPH TEMH.KPaCHOM
CBETE, CHpasa—npH XeJATOM CBeTe.

CACLYET BECTH €ro AajbHEHuIylo o6paboTKy NPH TOALKO UTO
OIMMCAHHOM HAMH M2TO/Ie NPOSAB/ICHUS B TPEX KIOBETAX. ;
Mexay TeM CYIIECTBYET BechbMa IIPOCTO€ CPEeACTBO, OJAaro-
Adps KOTOpDOMY H CaMbleé HYyBCTBHTE/bHLIE OPTOXPOMATHUE-
CKHe IJIACTHHKH MOTYT MPOSBAATLCS NPH  JOBOJbLHO APKOM
HKEJATOM CBeTe 1ab0PaTOPHOrO (POHAPS: OHH CTAHOBATCS HEUYyB-
CTBUTEJIBHBIMHA K JXE/ITOMY CBETY TaK K€, KaK 10 3TOr0 GbLIid
HEUYYBCTBHUTE/NIbHBl K KDACHOMY. o 5
JlocTHraeTcss 3To IIPDUMEHCHHEM HEKOTODLIX KpacureJeii;
camblil pacnpOCTPAHEHHBLIH H3 HUX—TIMHAKPHIITOJ-T PIOH (nmxa;
KPHNTOJ/IOBAA B3€/EHAA). 1 2 9T0H KpacKh pacreopsiior B 500 ¢

164

BOJbl M 10Jy4aiOT 3amacHelit pactsop. las ynorpebaenns
10 em® samacHOro pacTBopa HaJUBAIOT B KIOBeTKY u npuba-
BasgioT Tyna xe 100 eu® Bogwl, T. e. IOJy4aoT pacTBop nuua-
KpunToa-rproHa 1:5000.

[Tpn xpacHoM aBopaTopHoM cBere B 3Ty KIOBETY omy-
CKaeTcs NMPeJHA3HAYEHHAS K NPOSB/ICHHIO IIAaCTUHKE; KIOBETKA
caerka moxaunBaercs. Yepes 1!/, MuH. maacThuxa CTaHOBHTCH
HEUYBCTBUTEJLHOH K XKEATOMY CBeTy neperocurcs (6es cno-
JIACKHBAHHUS) B OOBLIKHOBEHHBI liposiBuTe b, Teneps yxe moxuo
3aKe4Yb  BMECTO KDPACHOI'O JKeJTHIH J1a60paTOPHBLIf (doHapn
W NMPOBOLHUTE NDOFBJEHHE JIOGHIM METOAOM TIPH CBETIOM Ked-
ToM cBere. Kak u npu xpacHom CBETE, He CJIeNyeT BO BpeMs
PAaCCMATPHBAHHS | N€PKATh HEFaTHB TePes CTeKAOM (oHaps
AOJIBILE, MEM STO BLISBIBACTCS HEOOXOAUMOCTBIO; B OCTANBHOM xe
MOXKHO OBITb COBEPIIEHHO CHOKORHLIM: HHAKDHNTON-TPIOH
crenan GpOMHCTOe Cepebpo  MAaCTHHKH AOCTATOYHO Heuys-
CTBHTE/LHRIM K Ad/NbHEAIEMY NEHCTBHIO XenTOro Cera.

Pa6ounii pacrsop THAKPHOTON-TPIOHA  (1:5000) MosxHO
B/ANTb TaKxKe B NMPOSBUTENb (Ha 100 cu® nposiButeas — 10 cu?
NeCeHCHOUANBUPYIONIEro pacrBopa). IlponomxurensuocTs npo-
SIBICHHS NPH NPUMEHEHUH NHHAKPHNITON-TDIOHA HECKOJBKO yBe-
AMIHBACTCSA, MTO HE MPUHOCHUT H306PAXKEHHIO HUKAKOrO Bpeja.
Pacrsop TTHHAKPUIITO/I-TPIOHA HA CBETY MOPTHTCH, II03TOMY
COXPAaHATbL €ro CJAeAyeT B TeMHOTe.

3a rpannuei »[IDOABUTENH I/ XKeJTODPO cBera“, comepixa-

- 1I[ue lIeCEHCPI6PIJIH33TOp, BBIMTYCKAIOTCA B TOTOBBIX [IaTpoHax.

HaC BONPOC O MPOU3BOLCTBE COOTBETCTBYIOUIHX KPacHTe-

JMeH mpopabaThiBaeTCs, u B HejaneKoM OyIyIeM MOXKHO OxH-
A4Th MOABNEHHS HA PHIHKE COBETCKHX JeCEeHCHOUIN3ATOPOB.

MposBaenne npu mearom ceere MOXET 3HAYHTENbHO [OMOYE

$boTopaGoTHuKaM kak o6seryemmey OLEHKH HEraTHBOB BO BpeMs

XONa NMPOABJIEHHS, TaK H yaAydYlieHHeM ycnoBui Tpyna (cpas-

HUT@NbHO SIDKHII CBeT B J1a00PaTOPHH BMECTO TEMHOKPACHOr o).

Ypok 16

Yayuwenue roronmix HeraTusoB

B 1Byx UPEABIIY KX ypoKax paccMaTpuBaaCsa BONPOC O TOM,
KaKHM 06pasoM wmoxug B TEICHHE TPOSIBJEHHS BO3LEHCTBO-
parb HA oGpasylomeecs msoGpamenne, YTOGL NONIYYHTH 1O
BOSMOXCHOCTH Jyyye PE€3yJabTaTEl H IO H3BECTHOH CTEleHH

BLIDABHSATD A0nyimennyio po BPEMA CHEMKH HeJOoAEpIKKY HIH
TIePeAepPKKYy.
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Tenepb yKaxeM, 4YTO W KaKUM 00paso
BJIEHO B YK€ TOTOBOM,

HeraTHBE.

HeGoabumyio nemonepxky,
CTBHSI YE€PECYYP KOPOTKOTPO WJIH CJAHILIKO
NpPOSBACHHS

HueMm*

M MOXeT OBITh HCMHpa-
TPOABIEGHHOM K OT(HKCHPOBAHHOM

CHIIBHYIO 1epenepKKy, NMocaes-

M TDOLOJKHUTENBHOTO

MOXHO HCNPABATL ,0CMA6NEHHEM® HAH ,yCHe-

rotoBoro meraruBa. Koneumo,
AOCTaTKH COBCEM HE3HAYUTEJbHE,
MAaTbCsl YCHJIEHHEM WJH OCaabJeHueM, a yacr
YHOBJIETBODHTE/ILHBIX  OTIIEYAaTKOB  COBepLI
NPOCTO NMPUMEHHThL COOTBETCTB
Pasymeercs,
UK ocaabJyeny

HCIIDaB/AEHUS MEDHI.

€C/IH NepeyHC/leHHble He-
TO HET HaJOOHOCTH' 3aHH-
0 A/ MOJYUYEHHUs
€HHO  J0CTAaTOYHO
yiomui copr 6ymaru.
HEJIb3A OXHAATb OT HCNPABIEHHHIX YCHJCHHEM
€M HEraTHBOB, YTO OHH BCer
KaK HOPMaJbHO SKCIOHHPOBAHHLIE U NPABU
Ecru o rorosomy nerarupy mm BHJIHM,
B TOM H/IH MHOM HCIPABJAEHHH, TO CJ
IPUBOAMMOH Tabauie Ccayuaf,
THBY, @ 3aT€M B COOTBETCTB

Ja OYAYT XOPOIH,
JIbHO MPOSIBJEHHHIE,
UTO OH HYyXJaeTcs
€IYeT OTHICKATh B HHKe-
MONXOASAIINE K NAHHOMY Hera-
YIOWEH rpade—Heo6xoAuMblEe 15

Heratus

[Mpnunna

Meponpustie

Hefictene

IMiotunid no

Yepecuyp poaro

Ocaabaser nera-
THB JOBOALHO paB-
HOMEDHO N0 Bcel
€ro  MoBepxXHOCTH,
enaer ero Goxace
TOHKHM M TNPUTOM
60/1c€ KOHTPACTHBIM

Bcell NoBepx-| mposiBasacs. [1po-
EOCTH SIBUTENb  ObA CauLL-
KOM  KOHIEHTPHpO-
BaHHBIM MaAH CIHLI- Ilpumennts  dap-
KOM TENALIM MEpOBCKMH o0OC/Iabu-
TeJIb (C KPaCHOH Kpo-
CHabHO 3a-|  [lepenepwan. Bos-| BSHOH  coablo, . oM.
BYaiupoBaH | AeficTeHe NOCTOpOH- | HHIE)
HEro CBtTa
Baanifi lepeneps au u no-
TOM HEJIO]TpOh'BneH
HKecrkni Ocsewenne npu
(IOTEH B CBe- | CheMKe OMeRE Kot. 5H£L€XI:M(ZH?{;;C é’cl";s:
14X) pacTHo. Tlpu. sTom it aMMOHPHeM
HeraTus  yepecuy (v, Hiwe)
H0/ITO nposBARICA
- Tonku# Henonepxka, He-
TONPOSBIEH HilH N pC-
ABUTENL OB CUABLI-
KOM CTap, uam cia6,
.| HIu Xonomen
BeneH KOHT- Ocsewenne npp Yeunurs
pacTamu CheMKE BblIO Bs/ALIM (cM. Huxe)
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Qcnabasier raas-
HLIM 00pasom ,cBe-
Ta“ HeraTtupa u ne-
J3ET ero TeM CaMbiM
Msrye

Heratus  crano-
BUTCSH TJOTHEE

F Csera, cranopsites
Jyunie KpblThIMH

A e S dhi

Ocnabnenue

1. MapmepoBcKuit ocnabutens (¢ HpacHoM
HPOBAHOW COMbIO)

Ocsiabutesb, INpeoxeHHbl  PapMepom H  HOCHIIHK ero
uMs, COCTOHT M3 DAaCTBOPA KPACHOH KPOBSIHONH COMIH H THIIO-
cyabpura. OH JOBOMBHO ' PABHOMEDHO PacTBOpPSIET MeTasInde-
cioe cepeGpo (YepHbIe MECTa) HeraTHBa, HauHHAS C NOBEPX-
HOCTH CJIOSl U Jlajbllle BIJIyGb.

IDTOT OCJNAGHTENb COCTABAAETCS M3 NABYX 3aNacHHIX PAacTBO-
pos (puc. 110).

Jlns HOPMAJbHOTO OcCJ/ab/aeHHs 06a 3amaCHBIX pacTBOpa cume-
IIMBAIOTCS B yKA3aHHBIX Ha puc. 110 npomopnusix (3:4 B 25

Pacreor T
10r KPacros 1PoBSH. comn Pasouun
100 ny6. cm. Bog b1 PICTBOP
- He CoxPaHsercs)
Coxpansercs
B TeMHOK CrATHKE =12 6vs.cm 2
|
pdCTBOPE ¥ —/64y5.0M = l'
Or runocynsenra v

100ky5. cm Bogb:

Coxpangercs 100xy6.cm 8ogsi

Pue. 110. Kak cocias.isetcs (papMepasckuil 0caaddredn.

uacTsx Boxbl). Korna meraTHB IOrPYXeH B OCJAaGHTeNb, HYKHO
BHHMATENbHO C/IENHTH 338 TEM, 4TOOLI HE HMCYE3/IH HEXHBIE 10-
JYTOHA H OTTEHKH, UTOOH HE PACTBOPHJIOCH HEGOABIIOE KO-
JIMIECTBO 3epeH cepebpa B Tex MeCTaX, IJe dTH HeXHbe o-
JYTOHA HAXOJAATCH, T. €. y CaMOH MOBEPXHOCTH CJAO04. _

CalenTh 3a X0J0M 0C/Ia6AeHHS Jerue, eciau TPEOYETCs AULLS
HE3HAUHTENBHO (OCIa6uTh HEraTuB. B 3TOM c/aydae Heratus
IIEPEL  @OrpyxeHueM B OCAa6HTeNb XOPOIIO Pa3MAuHBAIOT
B Boje. [lpu mnesnaumresbHom ocaabieHEM GepyT TOJIBKO
8 ¢x® pactropa I, u NPONOPUHS CMEINMBAHHS IOJydaercs He-
CKOJ/IbKO HHas, yeMm Ha puc, 110, a umenHo: 2: 4 : 25, e

Ocaabastn HEraTuBn (apMEpPOBCKHUM OC/Ia0GHTESEM MOKHO.
HEMEMIEHHO mocae (uxcupoBaHus 6e3 TNPEABAPATENBHOM 1pO-
MBIBKH.
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Heraruser e, Tpebyioniue SHAYUTENBHOrO ocnabaenns,
ONYyCKAaIoTCI B OCJa0HTe b CyXuMH, Ge3 IpenBapuTesbHOro
PasMavuBaHKA; PACTBOP OCJaA6HTENs IPA 3TOM cocTaBasercy
TaKHKE HE B TOH mpomopuum, KOTOpass ykasanma ma puc. 110
AV HODMAJILHOTO  0caabaeHus: Pacteopa I Gepercs 16 ¢yt
W TIIpONOpLus mosyuaercs 4 : 4 : 95,

Has "arasguocty puBenemM rabanuxy CONOCTABJIEHHS KOM-
OUHALKH COCTABHHIX yYacTejl ocynabures AJIT DasHBIX CTenenef
OcaabaeHus;

HyxHas crenens ocna6renns Pacivupa | Pacreopa II |  Bogw'
Hopmaabnoe ociabienne , . 34 (12cm3)| 4y, (16 cu8) %5 4
Hesnaunteabuoe ocnabnene . ., ., 29, ( 8cud) 4 4, (16 cu3) (100 c;v3)
CuavHoe ocnabuenne . s e o4 (16cu3) | 4y (16 cx3) i

MECTax MoABATCH maTHA,
Kiosery ¢ merarusoy C/€rka noxavuBaior. HeraTtug nepxar
B ocnabuTese no rex 1IOp, MOKa OH mouTH gocTurHer xKesa-
T@JIBHOH CTeMeHH ocsabuenys, Ocua6aenne NPOM3BOAUTCS npH
6esoM cBeTe, HO Cleayer uaberath spkoro AHEBHOTO - CBeTa,

OCHOBaTeJIbHO.
Pa6ouni PacTBop ocnabures GrICTPO NOPTHTCA, — mocae
ynorpebJaenus ero CIeAYEeT BHIIHTD.

2. Ocnaburens ¢ nepcynschatom am-
MOHHUA

OCJIa6HTeJu,, COAEpKAIKI  HaACEPHOKUC b aMMOHHH (Ha-
3BIBAEMBIH Takie nepcyabdarom AMMOHHS), 06/afaeT Crocos-
HOCTBIO CMfAryary KOHTpaCTh, Tak kax ACHCTBYeT GoJbime Ha
cBera (Gosee HeNnpospaynie YHUaCTKH), 4eM Ha moayroma. [To-
STOMY €r0 NpHMeHsoT jq HEBYaIHPOBAHHbIX HeraTHBOB, KO-
TODRE SHHEON. XDLITH B cRerax 4 B CBfI3H C 3THM XKeCTKH;
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B pesysbTare mosyyaercs Gojee MATKHH Heratus, a CJaen0Ba-
Te/JbHO, H 60J1ee MArkui OTIIeYaTOK.

PacTBOpoM Beel
TTOBEPXHOCTH, 0 KOTOPHX My TOBOPHJM 1pH  onucanpy pa-
GOTH ¢ dbapmeposckuy ocnaburesnenm.

[pumepro, uepes 1 MuH. mocae OTPyKeHHs HeraTHBA B 5T0T
OC/IABHTENb HaunHAeTCS Ipouecc ocsnabaenus, Cravana B ca-
MBIX IIVIOTHBIX MecTax HEraTHBa nosBasercy Ges0BaTH HaJser,
SaTeM ocuiabienne oyeny GLICTPO Huer BIEDEN, H HYXHO GriTh
0C06eHHO BHUMATENBHBIM, 4T 61 BO-BpeMs OCTaHOBUTH npouecc.

Hast npexpamenug OCa6/€HHs HEraTHp Geg IpenBapurenn-
HOH  NpoMBIBKH norpyxawmor B PacTBop  cyandura HAaTpus
1:10 (10 2 CyJAbduTa HaTpus ma 100 cM® BOZR), Tae ocra-
BITIOT efo° Ha' 5L 10 (ypig. Sror PacTBOp cayxur aag yHH-
ITOXKEHHSI ocraBmerocs g CJlI0e Herarusa HaACepHOKuCIOrO
dMMOHHS, KOTOPLIfi Ges 9TOTO NpPOAO/MKaAN Gy AEACTBOBATH
1 lanee, BO Bpems IPOMBIBKH.

3arem CJIENyeT OCHOBaTeMbHag POMBIBKA U CyiuKa HeraTuga,

Ipu padore HAJCEPHOKACABIM aMMOHHey MHOrZa mpo-

3. Ocna6urens
Kanvem

Stor OCn1aburen yaoben nag YAdJeHus Bya/n, paGoraer

OH Mennenno, ITO0 nmossoaser JE€TKO KOHTDOJIHPOBHTB Xon
oca1abaenny, Cocrag ero
Bonst T e S S L A « . . 1000 cu3
Nlﬂ])l«'“llleBOK“CllOl‘O KANHIC TG (500 . SN AMSE e Ao ety 1’5 <
EPHUR Kuenory KOHUEHTpHpOBanmoy , , | | | seo.  Temd
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Pacrsop noprures, ero HYIKHO UPUTOTOBIATL Tlepes camury
YHOTPeOIeHHEM H MOXKHO HCIIOMBb30BATH TOABKO O KK pas. [Tng
YRAJICHHSA ToNyyaiomeHca npy NPUMEHEHHH 3TOro ocaaburens
KODHYHEBO! OKDACKH, HEraTus KIanyr B 10°/p-seri pacTsop
MeTabucyabduTa xasus g 6ucynsdura HATpHS.

Ocna6urenn IPOLAIOTCH, B bororpaduuecknx MarasuHax
B BHJE TNaTPOHOB, KOTOpbIE . OCTaeTCca ToMbKO PacTBOPUTL
B YKA3aHHOM A/ HHX KOJHuecTBe BOJbI,

Caenyer BalOMHHTD, YTO eCIH HeraTup NOAMEKHUT OCaab.Ie-
HHIO WJH yCHJEHHIO, TO OH AO/IKEH  OBITh  moCsIe IPOSABJICHHS
XOpowo OTGHKCHPOBaAH K OCHOBATEJbHO NPOMBIT,

Ycunenue

Ipexse vem samsrscsg YCUJICHHEM, HyxHO TBEPAO yACHHTD,
ITO C €ro. noMoubio MOXHO CA€NaTh GoJee  OTYETIHBLIMK
HMEIOLLKECT HA HEraTHBe CJaabhie CACLLl H30ODaXKEHHs:, HO Hy

B KakKom CJlyyae He BbI3BATh. HA Hewm ,E(eTaJIH, BOOO6Ie OT-

- CYTCTBYIOIHE BCaencTBHe HEJIOJePAKKH.

Ecau nerarus 3aBya/UPOBAH, TO Mepef yCHaeHHen caepyer
YAAIHTL Byadb IyTeM Jerkoi 06paborru dapmeposckum ocna-
OHTeNeM, TaK KaK HHaye ONHOBDEMEHHO C yCHJeHHem H306pa-
KCHHSl CTAHET YCHAMBATLCH Y ByaJb.

Xopowo BBICYIIEHHBIH 110Cqe IIPDOABJIEHHST T IIDOMBIBKH He-
FATHB KJIageTcs CcHayaga Ha HECKOJBbKO MUHYT B BOLY JJas
Pa3MavuBaHus, a 3artey ONlyCKaeTCs B pactsop ycuaurens,
COCTOAUINI H3:

BOABRLEHGERI0, RNISRARTI0) BN Wedle vo.oo 100 emB
Bpomicroro xamug . sl Rl iR S W OM R T e 22
Cyatelam () Lo L HRE 0090 DU o A 22
Consinolt KHCHOTH (xuMuyeckn HHCTIOR) ., 1 MU I cmd

Stor PacTBop caepyer COXPaHATb B 4eMHOTe, Herarug
HYXKHO ocCTaButp g HEM, HenpeprBHO TMOKaunBas, 1o tex nop,
lI0Ka OH coBepmenyo no6eneer. Ecuu Tpebyercs HesHauu-
TEIBHOE ycunenne, 1o oT6esHBaHNe HYXHO IpepBath pawbuie,
1EM HEraTuB noGejeer cq CTOPOHBI CTeKJa. :

Or6enennni Heratus ciepyer OCHOBATEJBHO NPOMBITH, npu-
MEPDHO, B T€Y€Hue 9( MEH., 4TOGB COBepIeHHO OTMBITh OTGe-
JIUBAIO LK K PacTBOD. 3arey €ro HYXXHO CHOBa IIOYEPHHUTE. 51
9TOr0 HEeraTus I1ocae IIDOMBIBK 1 OonyckKamoT B NpoOsABUTENDL

170

(10 2 cysbpura XPuCTa/mImYeckoro na 100 oyt BOKE). Ipn uep-
HEHHH CyJbOHTOM Herarup CACAYeT BEIHYTHY u3 pacTBopa
KaK TOJILKO OH mouepheer,
UHAYe ocnabasercs pao.
Opaxenue,

YCHNCHHBIE  1akuy 00-
Pa30M Heratme ocraercg )
OCHOBATENILHO  mpowmpy, Pacraop
(Iyume B nporounoj Boje)

H BBICYLIHTD, :

Coxpamars
8 TeMHOTe

L ]
Pacreon |
|

(il

2. YpaHoBblj N——1
YCHUIHTeN,

1
K P

Ipu pa6ore ¢ YPaHOBbIM oy PatHog " ! 30TH0/1’.I;IC/7.

YCHIUTENeM  npOUHCXOANT 08518 conp) | YPan 1700

HE yBenmuenwe naormocry |- /- 0. 50
H300paxcenus, g OKpac- HVE.Cr. v,y
Ka ero B HEaKTHHUYHBIH \y \i/
KpacHo-kopuyHeBpj. 1BeT, :
BClencrue wero orpeys.
TOK ¥ mosnyyaercs 6osee
KOHTDACTHBIM,

YpanoBm ycuaurean

Yrevornsq KNCNoTa

0CobenHo Xopow aas ycu-
J€HHSA Oyenp TOHKHX Hera- Puc. 111, Kax COCTasaseress ypanopmf
THBOB, Tak kax OH, YyBe- yCHaHTE D,
JTHYUBas KOHTpACThI, Bp-
SBIBAET CaMmple TOHKHE gerasm B TEHAX, €CHH TOJMbKO OHH
BOOGme umeiorcy Ha Heraruse. Cinmkoy AAJ€KO 3axX0auThH
C YCHIeHHeM pe CIEAYET, TaK Kak B 3oy CIydae Jierko mo-
JAYYHTE U€pecuyp xecTiue HEraTHBBI,

burorosasor gpa SallaCHBIX pacTBOpa, cocrap U nponop-
0ua cmemenusg KOTODLIX aa paGouero PacTBopa mnoxasann

3TOMY ero CIenyeT cocraBasTh TOJBKO Tepen cambim yIho-

TpebaeHney. ;
pabouni PacTBop omyckaercs HOLJIeXKAIHN YCHJIEHHIO

HGI‘EITHB, I(OTOpbll:'I HOCTEIIEHHO npmmmae'r I(paCHOBaTO-KOPH‘I‘
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PECTAaHET CcTekaTh ¢ gmero,

OBIYHO MPOMBIBKA 374 TPeGyer HeckoabKux MHHYT; [oC/1e
'IPOMBIBKH CaMble rayGokue TEeHH HeraTHBa) T. e. cawpie npo-
3pAUHbIe MecTa €ro He goummpey MMETH SKeaToBaTOM  OKpacky,
Ecan npononxkars [IDOMBIBKY - 1asibwe, 10 merarus Oymer no-
CTENEHHO Ocaab.IsTpCs, O6paboranmpie YPaHOM = HEraTHshl ge
Caeayer TaKxe IIDOMEIBATL B IIPOTOYHOIT BOJe, Tak Kak B 3TOM
CAyRde B wMecrax  nomanamps CTPYyH KOpHYHEeBasd OKpacka
CMOETCST GOoJbiIe ¥ 00pasyoTcs: msiray, :

BriBmni g YIOTDeGJIeHHH ypanosgi YCHIUTRNb He coxpa-
HAETCH, ero crenyer Bruintp,

- Cynevosuii u YPaHoBbili  yeuautenu A40BUTbI,
Aame camiz manwe KoaniecTsa ux moryr Gurs 0nacHbl.

Coxpansiite yux M0A 3amkom, npumensiite C 0CTOPOM-
HOCTb10,

3. Meanuii ycunurens

Kpome OMACAHHLIX SM0BHTHIX yCHIHTe M0, CyWECTByeT co-
BEPIIEHHO Ge3Bpe yumri MEMHbIR ycnnTeny, KOTODRIH, npaspa,
AaeT He Takoe SBHaYUTEAbHOE YCHJIEHHUe, 'Kak cyneMmoByi HJIH
YPaHOBHIH,

[pu ycunenuy Menpio Heratup OTGenuBaercs g pacrsope
MEIHOTO Kynopoca u 6pomuCcTOro Ka/ng, onoaackupaercs
B BOZe u 3aren YEPDHUTCA B PacTBope asoTHOKHCIOrG cepebpa;
TaKuM 06pasom oy IpoxomuT re ke CTafuy, 4T0 u npy ycH-

JICGHUH Cy-/IEMOI'fI, TOJBKO 31ech NpUMEHSIoTCY paCTBOpbl HHOTO
COCraBa:

Pacrteop | (ct6ennpacr)

"1 2 meguoro Kyuopoca pacteoputs 5 50 ¢M3 Bogbl
1 2 6pomucror Karus pactBopnth g 50 oy BOZB!
3atey 062 DACTBOpa cMmelmarp,

Pacreop || (uepsnr)

E‘011”{----......,...... ....... « . 100 ca3
A30THOKHC A0 cepedpa. SRR e F o

YKCYCHOH kicaoqy, TEARHOH. o S S AR R

32 neamenuem Yteycroft kpe

A0TLI €e  MOMHO 3amennry 4 ex? 75%,-Hoi
YKcycHoii accenuniy,
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[Tocre or6enku g nepBOoM pacTeope werarus HECKOMBKO '

pa3 oxyHaerca B BOTy. I'Iossnmqmm“fca Ha ciaoe 3eqenosa-
THIH OCaf0K OCTOPOKHO

YAAMSAIOT BATHBIM Ta) -
TOHOM.

Bropo# pacrBop, B
KOTOpOM HeraTHs uep-
HHTCA, COMEPKUT yyp-
CTBUTE/IbHOE K CBery
cepebpo, u NO3TOMY HM
CACLYET paGoTaTh mpu
3dTEMHEHHOM CBeTe.

Kaxnscenpoqneycn-
JMUTE/H, MENHBI ycu-
/TATEJb IPOXACTCS B 1o-

B PUIE, Tpudew Puc.112. P YAbTaT ycaaenns, Cuesa — gr | a:

-T12. Pesyaviar yeu, - Caesa — qrpeug.
H‘MeeT BHI[ l'IOpOLHKZI TOK ¢ HGHOHPOXB.TCHHOTO Baoro Hel‘a_’fﬂl a, cnpa-
H IDHMEHSIETCS B 0 fHOM BA — 0TNEYATOK C 1010 e HeraTeea nocie ero

pacTBope. ycunenus,

Ocra6utens yenautens wenpagaaior HenpaauLHoe npo-
fABNeHue.

ltocregereug HenpasuabHoi 3'ICMNO3ULUYU OHY MOTYT Bbl-
MPABUTb TOALKO B nerux CAYHaAX HeA0AepmKM.

Nyqwe we BGEro, KoHeyHo, HayyuTwch 06xoAuTbeA Ge3
YCUaeHua u ocaadaenus B000wLe.

HacthuHoe ocnabnenme H yCHNeHHe He-
raTHBoB

Hro6el cxenars AKECTKHE HEraTHUBH Goee IIDHTOTHBIMHA K TTe~
14TH, HHOrXa npoxogsar 1o OTACJABHEIM MecTay, TPebyIouU M
OcnabaeHuss wan YCHJICHUS,  KHCTOUKOM, Cjerkq CMOYEHHO
B pasbaBseHHOM PacTBope ocsnaburens may yCHAUTE .

PHEM 370T TpeGyer Goabmioro HABLIKA M NaeT ymomierso-
PHTeIbHbIE pesynbTaTh TOMBKO B CaMBIX HeC/H0MKHEIX eaIyyasx,

Bonee npocr” u HaACKEH npyrofi npuewm: YCHIUBAIOT Beck
HEraTHB ypanopbiy YCHTHTENeM, a 3aTeM Te mecra €ro, Ko-
TOpBIE He Tpe6yior YCHJICHUs, ocnabusmior, CMasbIBAST KUCTOMY-
KOH, CMOYeHHO B CHJIBHO pasbasieHnom pacrBope ammuaka
(1 cms HAIIATEIDHOrO cnupra ma 100 e BOAH). Ilpu stOoM
KPacHOBaTo-kopuuneppe YCHJIeHHe, TIPOU3BereHHOe ypaHow,
B CMasaHHpIx MecTax HCYe3aeT, u HeraTugp CHOBAa NpHHUMaer
B HHUX npexkHion OKDacky, 1. e. cpaBHUTENbHO o KOPHYHEBBIMH

MecTamu ocamabasiercs. !
I?—L
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PaGorasi KHCTOUKOH, HYXKHO, KOHEYHO, MPHAEPKHBATLCH KOH-
TypoB u300paxenus. Kuctouxy e CACAYET CAUMIKOM OBHABHO
CMauuBaTh, YTOOBl KMIKOCTb C HEE He pacnieiBasach Ha CO-
CelHUEe MecTa.

3areM HETaTHBEI NPOMBIBAIOT TAK, KaK 5T0 OBIIO  YKA3aHO
B oTjJene 00 ypaHOBOM YCHJEHHH.

OGpaboTha HeratHeoB. TexHHueckas pe-
TylWb

[Tocne npossaenus, uxcuposanus u OPOCYILIKH Ha Hera-
TABE B CHJY T€X MM HHHX HENOCTATKOB 3MYJbCHH HJH TeX-
HHYECKHX MNOBPEXKACHHI OOBHIYHO OCTATCH HE3HAUHTEeNbHEIC
LeheKTH: IATHA, mapanuuku. Ilepex tem kak OPHUCTYHHTh

- K HSTOTOBJIEHHIO ,.I’IO3HTH'BOB, HX HEOﬁXOﬂ,HMO IIO BOBMOXKHOCTH

YCTPaHHTb IyTeM TEXHHYECKOro PETYIHPOBaHus, 4TOObL Ha
OTIEUATKAX HE OKA3al10Ch HX CJeX0B. TeXHHUECKOe pemyun-
Posarue HEOO6XOAMMO 3HATH RaKIOMy aKkypatHomy doropa-
6oruuky. Ilpu srom TEXHHUECKYIO PEeTylllb, BEAYLIYIO K ycTpa-
HEHHIO TVIABHEIM 00Pa3oM TEXHHYECKHX HeJOCTATKOB HEraTuBa,
HE C/AENyeT CMEMIHBATb C TaK HA3LIBAEMO » XY LOKECTBEHHOH “
PETYLIbIO, KOTOPOH NOMB3YIOTCS NPO(GECCHOHAIB I/1s 3aMa3biBa-
HIs ECTECTBEHHBIX HEOCTATKOB JIHIIA, OMO/IAKHBAHHS KJIHEHTOB,
JUISL OCOOBIX JeIIeBBIX »XYLOXKECTBEHHBIX“ atdexToB (oHa.
Taxyio peryms M cunraem He ToabKO HEHYKHOH, HO U Bpe IHOIL.

Bhicymennsiit neratus mig OGHApYXEHHST MMEIOIHXCH B HeM
HELOCTATKOB DPaCCMaTPUBAIOT HA MPOCBET.

3ameuenHre HexoCTATKH 6OMbIIEH YaCThio MOTYT GBITh
CMATYCHBI: aKBAPEIBHON KpAcKol (mau TYIIbIO), UEPHBIM Ka-
PAHJAIIOM, MATOBBIM JIAKOM, MANHPOCHOM OyMaroi.

Axsapensnoit kpackoi SaKPBIBAIOT MaJleHbKHE TPO3pauHbIE
TOUKH B C/10€ HEraTHBA, HE3HAUHTE/bHbIE TPELIUHB M Uapa-
IIAHbI, KOTOPbIe 6e3 3TOro BBILLIA Gbl HA OTIEYATKE YEDHBIMH,
Hx crenyer OKPBIBATL aKBAPENbHON KPACKOH TaK, YTOGH 0K
[0 TYCTOTE TOHA BIOJHE COBMANATH C OKPYKAIOUIHUMH YACTAMHU
M306DaXKEHHS, T. €. IPH MevaTaHHy OPONYyCKAMH CTOJLKO XkKe
CBETd, M NOTOMy He OblIM 6bl BHAHB HA IIO3UTHBE,

Takas sakpacka wabsiHOB HETATHBA 11O OKPYKAIIIHHA TON
Tpedyer HaBrika. s HPOCTOTEI MOZKHO 3aKPACHTH NSITHBIIKH
1 LAPANHHKH TIOCHIbHEE, YTOGH HA OTHeYaTke OHH  BHIIIJIH
Oe/lbIMH, a 33aTeM yxke Ha OTIIEYaTKE 3dKPaCHTh HX' B OJUH
TOH C OKPYXAIOIHMU MmecTamH,

Has sajenku narumimey y LaparndH NPUMEHSI0TCA KUTAHCKAs
Tyllb M KapMHH; B - ciyyagsx, TPEOYIOMIUX OUeHb CHJbHOH
06paGOTKH, MOMXKHO MpPuMeHuTH KPacKky ryMMuryr (sKoBur).
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Pabora 1pousBoantcs Tak. Cierka cMOYeHHOl B BOJE XOPb-~
KOBOI KHCTBIO HAGHDPAIOT HEMHOTO KPACKH M IMOCTENeHHO TMO-
KPHIBAIOT €10 OE/Nble TOUKM M [ATHA HA CJoe, Ecnn  HywxHO
MCIPABHTD LAPANMHY, TO CTABAT HA Hel psigoMm TOYKY 3a
TOYKOH, MTOKA BCS NAPANHMHA HE 3aKPOeTCSH PaBHOMEDHHIM CJI0EM
KpackH.

IIpn Besko# samenxe wyxHO CTapaTbCsi HE HCKaXaTh KOH-
TYPOB DUCYHKA. !

Kapandawon monvsyiores ais cMsruenns 4epecuyp rycThX
TeHed (Hanpumep, B MOPTpeTax BO3je pTa, Hoca uau raas). [Ipu
9TOM .IOCTYHAIOT CJAEAYIOHM 06pasoM.

Ha noanexamem o6pa6orke mecre cios PaCTHPAIOT KamIio
TdK HA3bIBAEMOIO ,MaToJ/eiiHa“, NpoxaBaeMOro B ¢dororpadu-
UECKHX MAarasmHax, W 3aTeM 06pabaTHIBAIOT 3TO MECTO OCTpPO
OTTOYEHHBIM KAPAHAALIOM CpexHel TBepAocTH. Kapannam npu
9TOM BEAYT JIETKHMH KPYTrOOGDA3HBIMH NBHIKECHHAMY PYKH Hu
K€ CTaBAT OJH3KO OJHA BO3JAE APYrofl TOUKH WK YePTOUKH,
MOKA TIONYUHTCS PABHOMEPHO OTTEHEHHAS IOBEPXHOCTH, KOTO-
pPas DABHOMEDHO e 3a/ePXHUT CBET NPH IEYaTAHHH H Tew
CaMBIM OCJIa0UT TEHH.

HT06bl MOKPHITH KaKoe-1u60 Mecto Gosee CHJIbHO, uem
OOBIYHO YHAETCH C OAHOTO pasa, HYXHO, BMECTO TOI'O YTOOL
YCHJHBATh HAXHM KapaHjama, NpPOHTHCE HM' IO JAHHOMY
MECTy HECKOMBKO pas. Ecam npm 9ToM kapaHgam mioxo
BOCIIDHHUMAETCS C/10€M, TO HYMKHO yNOTPeGHTb elle HEeMHOrO
MaToJeHHa.

Ora paboTa TpebyeT GOABIIOrO HABHKA H yMeHnbst. Xopomas
TEXHHYECKass PeTyllib NOPTPETOB AAeTCA OGLIUHO B pesyJabrare
MHOTOJIETHEH NPAKTHKH.

Mamoseiii sax CHAYHKHUT M CryUleHHst (yrayOJeHns) reHei
IIPH N€YaTH M JIsl HOBHILIEHUS SIPKOCTH CBETOB, [Tpumensiercs
OH . CIeAYIOIHUM 06pasoM. :

Ha cepenuny crexasuuoi CTOPOHbI HEraTHBAa HAJHBAIOT M-
TOBOIO JIaKa .M HAK/IOHSIOT HETraTHB B DasHble CTOPOHbL TaK,
UTOObI JIaK PABHOMEPHO PaCIPeAeNMIACS 110 HEl. Hsnumex naxa
CIHBAIOT 06paTHO B ¢uakon. Ecam gak cayuafino creser ma
C/I0t HeraTHBA, €ro HyXHO OCTOPOXKHO BHITEPETh CMOYeHHHIM
B CIIUPTY BATHBIM TAMIIOHOM.

Korna nak na crexasmuof CTOPOHE BBICOXHET, (hoTOPABOT-
HUK yNa/as€T ero NP MNOMOLIM HOXA HJH WL/ BO BCEX Me-
tTax, KOTOpble HA OTNEYATKE NO/MKHBI IOJNYYHTHCS GOJee TeM-
HoiMu. [Ipu npuMeHeHMH MaTOBOro Jlaka meyartapue IIPOU3BO-
AMTC  10JbLIe  OOBLIYHOTO, YTOGHB MOKPLITHIE JAaKOM MeCTa

YCIGJIH  nporneyaTtaTbCss HOPMAAbHO. QuuieHHbE OT HEro

y4acTku [IpornevaTsBaOTCsa 6oablIe HOpMma/sibHOTO H, CJemgoBa-
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TeabHO, YrayOusiorcs. Min xe HaoGopoT: ecan ouumeHHbe oF
JaKa TeHH NDONEeYaTHBAIOTCS HOPMANBHO, TO MOKPLITHE My
CBETA HE YCNEBAIOT NMPONEHATATBbCA M IOAYYAITCS 60Jee CBer-
Jbivi. HTOOB B pesysibraTe 06PaGOTKH MATOBLIM JAKOM HAa
€ro rpaHunax He MOJNyYHIOCh DE3KHX IePexomoB, Kpas Jaka
BBIOMPAIOT KaK Gbl 6aXpPOMOII.

Jlist ycuenust pesysbTaTOB NPUMEHEHUS J1AKA MOXKHO B Tpe-

OYyIOLUX 3TOTO MECTaX PacTylIeBKOH pacrepetb CBepx Jaka .

HEMHOr0 . KapaHamH#oro rpagmura.

ITpu mpumMeHeHMH He KPACHOTO, a GEJOT0 MATOBONO JaKa
€ro JEHCTBHE MOXHO YCHJHTb OKPAUIMBAHHEM JAKOBOTO CJOS
KapMHHOM. -

llanupocras 6ymaeza MOXer NPUMEHATHCS C TeM xKe apdek-
TOM, 9TO ¥ MAaTOBHI Jak. Ee makaeuBaioT na CTEKJISHUYIO CTO-
POHY HEraTHBA M HAHOCAT HA Hell KAPAHNAUIOM TPeGYIOILIyocs
peryws. B mecrax, rae meraTuB pomken IPONEYaTATbCSA CHb-
nee, Oymary CMashlBAlOT Mac/JoM, BCJEACTBHE HEro oma pH
IIeYaTH NPOMyCKaeT GoJjblie cBeta. "MOXKHO TaKxe BLIDE3aTh
Oymary B COOTBETCTBYIOIIHX MecTaXx. B 3TOM C/lyYyae neyaTaThb
CIeNyeT NpH PacCessHHOM CBeTe.

Bce paborhi mo Texmmueckod perymm Heratmsos npouie
BCETO BLIMOMHATL y OKHA, IPHCJOHSS HETaTHB K YHCTOMY OKOH-
HOMYy CTeKkay. MOKHO TakKe HSTrOTOBHTb NPOCTOR peryuie-
BA/JIBHBEI  CTAHOUEK — MAaJIEHbKYIO YCTBIPEXYTOJbHYIO PAMKY
C MAaTOBBIM CTEK/JIOM, KOTOpAas CTaBHTCH HAKJIOHHO H OCBe-
UI4eTCs CHU3Y NIPH IOMOLIM OTPAXKEHHOTO 3ePKANOM CBeTa.

Camo co6oit pasymeercs, 4To BCAKYIO perywb caeayer npo-
MSBOIHUTL OYEHb OCTOPOKHO, YTOOB Ha TOTOBOM OTIeuATKe
OHAa He Oblia BUJIHA.

Tak xax peryms caymur TOaBKO s YCTPaHEHHS HE3HauH-
TCALHBIX TEXHUYECKHX HENOCTATKOB HEraTHBA, TO IbITATHCS
MCIPABUTL DETYLIMPOBAHAEM NJOXOH HEraTHB 6eCIOJe3Ho. D10
0oabIIeli YAaCTbIO TOJIBKO eme GoJee yXyALIaeT ero.

B sakmouenne ypoxoB o meraTHBHOM TpOIEeCCe CUHTAEM
HEOOXOMMUMEIM CKa3aTh caenyiomee. Haunnawomemy ¢oropa-
GOTHHKY CPaBHHTENBHO PEAKO YAAeTCA MONYUHTh HAeaNbHbIH
HEratus. [IpaBuJbHO TNPOBeEHHOE YCHIEHHE M OCIA6JIeHHe
HErdTiBa TOxe NaJ€KO He BCEerja JaeT OTIHUHBIH OTIeuaToX.
B GOMblINHCTBE OTNIEYATKOB MOMKHO MHOTOE PaCKPUTHKOBATD.
ONHAKO CO MHOrMMHM HemOCTATKAMH YACTO NPUXOAUTCH MH-
PHTHCA TPH ICHHOCTH H306PaxaeMoro OOBEKTa H HEeBO3MOK-
HOCTH NOBTOPHTDL CheMKy. ;

Oco6eHHO XOpoulne HeraTush HYXKHBL JUI YBeJNMYEHHS, TaK
KaK IpH YBEIHHYCHUH wu306paxeHus YBEIHYHBAIOTCA M HeJL0-
CTaTKU HeraTusa.
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Ypox 17

YBenuuenve CHMMHKOB

Hak nponcxoant ysenuyenne

Maobpaxenue Ha neraruse (ocobenno mpu ammaparax cpas-
HHTEIBHO HEGO/BIIOrO pasMepa — MeHbIIe 9X 12 ¢en) Goan-
e 9acTbio MOMYYAeTCH HACTONBKO Ma/blM, 4YTO OTIEYaToK

OsvexTms

NN3aeTmHKG ~

CoerMHa: Ynanenmsisi osvent laom) 4aer
BIH3KGEC, ManeHEX0e H306PaMerHue

Heratne
|rarna 05bexTHB

Veennuenne: bansumi ospenr (HeraTns)
A3er yaanenHoe, 60/1b1u0e n305Pamer e

Puc. 113. Tlpouece yseantenns no cxeme COBCPIIEHHO
TMOXO0X HA NPOLECE CHEMKH, :

¢ HEro He ynoBaeTBopseT (HOTOPaGOTHHKA CBOHM pasmepom.
Ha nomomp 3zecs mpuxomur Yeeauuenue.

YBEJHYeHHE [0 CYmeCTBY He fiBJsercs KaKUM-IH60 HOBHIM
dororpaduyeckum mpoueccoM. Kak Buano us puc. 113, opu
YBEMHYCHHH TIOBTOPSETCH TO Ke, uTO MPOUCXCAUT NPH CHEMKE.
[TpaBna, 06bextoM chemkn ABasercs y¥Ke He caMblfi npeamer,
4 HeraTus, NOJY4YEHHBIH B PE3Y/bTATE €r0 CheMKH. IIpu aTom
B3aUMHOE COOTHOIIEHHE MEXAY CHEUMAEMBIM IPeAMEeTOM H MOoJy-
1aCMbIM H306paxeHHeM 06PaTHO COOTHOWIEHHIO HX IIPH CheMKe,
KdK yKkasano Ha caenyiomed Tabamnue:

1220 ypoxos. 177
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CobeMka YBenunuenue

ITpeamer Gombuioro pasmepa u ynaa- Heratus Manoro pasmepa u Ha-
JIeH. X0oauTCst 6nu3KO.

Msobpamenne Mano H  Haxomutcs
CPaBHUTENbHO 6/JM3KO 32 O6BEKTH-
BOM.

Vizo6paxenne Gonbiuoe u yna-
JIEHO OT O6BeKTHBA. ;

JlaeT Ha NIACTHHKE HEraTHBHOE H30- Bocnpoussonur na 6ymare nosu-
Gpaxenue. THBHOE H306paxeHue.

Jist TOro uTOGH ¢ yBeAHUHBAEMOrO HEraTHBA' 103aju 00%b-
CKTHBA MOIVIO 00PasoBATBCS SIPKOE, OTUETIHBOE H300paxKeHue,
YBE/IHIHBACMBIH HEraTHB JO/KEH OHTh XOPOLIO OCBEIEeH
C3a 1. \

B 3aBHCHMOCTH OT TOrO, KAKHM HCTOUHHKOM CBETA PN 3TOM
IONL3YIOTCA, PA3MUYAIOT yBeNMUEHHE NPH JHEBHOM CBETE H
YBEJHYEHHE IIPH HCKYCCTBEHHOM OCBEIIEHHH.

1. YBenuyenue npu gHeBHOM CeeTe c no-
Mollblo dhoToannapaTa

Hs pucynxa 114 (I) Buamo, uro mas YBEJIHYEHHUS MOXKHO
MOJB3OBATLCA TEM K€ CaMbiMH  (oTorpaduueckuM ammapaTtom
H OGBEKTHBOM, KOTODHE CaAYXKAT /s cvemku. IlpaBma, nus
9TOI0 NOTPEOYIOTCH €lle HEKOTOPBIE JONOJIHATEAbHEIE IPHCIIO-
cobeHusI.

Ilpn yBenuwuenun asem HyxHO COBEPUIEHHO 3aTeMHHThL I10-
MEIICHHE: 3dBECHTb OKHA, B3aKPHTL JABEPHBIE INEJH H T. JI. He
PONyCKAIOIEel CBETA MaTepHei.

B okue ocrasisercsas CBOGOHON TOMIBKO MaJIEHbKast 4acTh
BEJIMIHHOI0O B HEraTHB, C KOTOPOTO OyiyT IeaaTh YBeJIMUEHHE.
3xecs nomemaror PaMOUKY M BCTABJ/SIIOT B HEE IOAJEKALLUI
YBEJMUCHHUIO HEraTHB, — 3MYJbCHOHHOM CTOPOHOH BHYTPb KOM-
HATH; Qoroannapar, us KOTOPOTrO BLIHYTO MaTOBOE . CTEKJIO,
HPHABHTACTC  BIJIOTHYIO K HeraTHBY (puc. 114, I). Kawmepy
MOKHO IIOCTABUTL HA CTOJNMK, Ha NONOKOHHHK, a MJsl TOTrO,
4TOOBl OHA Haxonwunach ya HYXXHOH ‘BBICOTE, MOAJOXKHTL IO
Hee IaYKy KHHT.

Y IOGHEE BCEro npoussonurs 3Ty pa6GoTy B KOMHATE C Of-
HEM OKHOM. EC/H K yBesuvenuio rannpng croco6om npuberaior
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"F H IDYruM BMecTe.

1acTo, TO offiepauuio 3aTeMHEHHS OKHA MOKHO 3HauuTeNbHO
06JIErYHTh, YCTPOUB cebe CHELHA/IbHYIO 3aTEMHHTE/BHYIO PAMY
13 JACPEBAHHLIX NIAHOK, OOTAHYTHIX B HECKOIbKO CIGER TeM-
HOU OyMaroi wuiau CBETOHENPOHHLLAEMOH MaTepHeil. Kpas 6oko-
BBIX IVIAHOK Caenyer

OOTAHYTb CYKHOM HJH
BOHJIOKOM, 4TO6H pa- T HracHsii cper

Ma IVIOTHO TIpUJeraJ/a , - Yaeanyennoe
K OKOHHO} Humme, He ' gl
OCTaBJdAsl UleJeHd nus
CBeTa.

Herarus, Bcrasaen-
HBIL B Takyio pawmy,
APKO-OCBemAaeTes CHa-
PYXH, H 06BEKTHB OT-
OpacelBaeT B KOMHA-
Ty YBENHUYEHHOE H30-
OpaxeHnne. 310 u30-

f/era‘ma

GpaxeHne Hy KHO yi10- Herarns yBeﬂZ;ze)Zggxi
BATb Ha 3KpaH (10- o | '
CKY) M chenath ero Py v/

Y |
PE3KHM, yCTaHOBHTH ; !
Ha ¢oKyc, uto 1o0- 5 :
CTUTAeTCH MJAH Ile-
PenBHKeHHeM  Bep- I
THKAJBbHO  CTOSIIEro
9KDaHa, Ha KOTOpPHI o
BIOCAGNCTBUN  npu- |- Homera 8 posy yee.
KDENASETes  CHonp. _-ﬂMLIMTeﬂbH. annaeara.
TYBCTBHTENbHA Oy~ |UTHOMC s voenuue- |, L
Mara, HJIM H3MeHe- [ Beprunanvupin ype- | menne.
HHUCM DACTSKEHUS Me- [~ smyntens 4 senser
Xxa KaMephl, Hau Tewm CTBCHHOIo ocBeujennsg

Osbexrus

Jbvextns

Hpyrue rtexunye-
CKHE  NoApOGHOCTH Puc. 114. Tpu rassmeiiurnx Cnoco6a yneanyenus.
X01a yBe/nnuenus 6y-

AYT COOOINEHL! naJee; Mbl ONHCBIBAGM IOKA TOABKO PA3MUUHDIE
METOXBI yBeJaHYeHHs.

PuMeHenne doroannapara aas nesieldl yBeJIHUYCHUS KaKeTcs
Ha nepBH# B3rasin copcem IDOCTBIM, HA NPAKTHKE Xe Impes-
| CTaBager pag S8aTPyJHEHU, “NpPeopoJeHHe KOTOpLIX Tpebyer

HacToliunBocTy, BHUMAHHS 1 AKKYDPATHOCTH. YiKe onpa Heo6xo-
AUMOCTb yCTaHOBACHHSI IOJIHOH Napa/Ne/IbHOCTH [A0CKOCTeH
HeraTusa u G6ymarum nocrasaser MHOI'O XJIOIIOT.
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Bonee CKOPHIME M HANEKHBLIMH SBASIOTCS CenuanbHo  Mnpu- 'v

CrOCOG/IEHHbE /151 yBeJHUEHHs NPHOOPBI, KOTOPBIE MOMHO
BCTPETHTb B NpPOAAKE MMM CKOHCTDYHPOBATH CAMOMY [0
COOTBETCTBYIOLEMY DYKOBOJCTBY.

Cneunnanbuble  yBeqHunTenH NPeACTaBAAIOT pPAl  YA06CTS'

H Hpe3BhiaitHO o6JeryaoT paGory.

2. Yeenuyenue npu HeBHOM CBOTE Cne-
UHaNbHbIM yBENWYHTENbHLIM NPUGOPOM

Bsanmuoe pacnonosxenne HeratuBa, 0OGbeKTHBA M CBETOUYB-
CTBUTE/NbHOH Gymaru 3gech TO ke, uTO W IPH YyBEJHUYEHHH
boToannaparom. Pazmmia B TOM, UTO 31€Chb HeraTus, 0O0bEKTUB

flagarownyi  Cseronensorisusemoe Nlozurus i
cBer coegmnHeHsie — 2 L N
AR Heratus

Knnrn 8 nayecrse  Kamera Il pacTanyTa, !
54 NOBCTABKM 065DEKTHB BbIBHHYCH 1

) 1
Puc. 115, U3 neyx KaMep pasHOro )opmaTa MOMHO COCTA-
BHTb yBENHINTETbHLIA N1PUGOP.

H Oymara 3ak/JoueHb B CBETOHENPOHHUACMBIH AWMk (pHC,
114, 1), 1 nostomy croxkuoe 3aTeMueHHe OKOH CTaHOBHTCS
H3MHILHUM. [TonOGHBIH yBe I uTe ML mpuGOp uMeeT Gopmy
KOHYCa M II03TOMY HA3LIBAETCH yBeJHUHTENbHbIM KOHyCOM,
CBeTouyBCTBHTENLHAT GyMara BCTABAAETCH B KOHYC B TeMHO|
KOMHAaTe H 3ateM nPUGOD MOXKHO BBIHECTH HA IHEBHON cBer
'IPH 3aKPHITOM NOKA O0bEKTHBE, KOTOPHI OTKPHIBAETCSH 3aTeM
Ha BpeMd, HyXKHOE JJIS 3KCHO3HIHH.

YBeMUnTEIbHOR TPHCIOCOGICHHE MOYKHO JIETKO COOPYAHTE
CaMOMy, BOCIO/MB30BABIIHCH JBYMS dororpaduueckumn amna-
PatamMu pasmoro ¢opmara (nanpumep, 69 cx u 13 X 18 cat)
(puc. 115). Mpu srom o6a annapara AO0KHbL HMETh MATOBLIE
CTEK/Ia, M€Xa u, 1o kpafineit Mepe, GoJblulast Kamepa — ABOKHOe
pacTAxKeHHe Mexa. ¢

Menbunit annapar crappres Ha 1aYKy KHMD HJH Kakylo-

HHOYJb ADYTyIO HOACTaBKY Tak, 4TOGLI HanpasJ/ieHHe ero 06%b-

CKTABHOH OCH TOYHO coBnanang c Hanpas/ieHneM 00 LeKTHBHO I
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ocu Boabmero amtiapata. B Gosbited Kamepe BHIBHHUMBAIOT
00BEeKTHB, 3aTeM 06e KaMepsl 6/IH3KO NPUABHUIAIOT OIHY K ApY-
ro# NepeiHAMH YacCTAMH, 4TOGHI BHYTDb KaMmep He NPOHHKAA
HapYXHBIH CBeT, 06e O0beKTHBHLIE OMpaBbl 3aKPEIBAIOT aKKY-
PaTHO NPUTHAHHON KapTOHHOH TPYOKOH u HAKPHIBAIOT YepHOH
marepuedt. Ha mecto MaToBOro crexaa MeHbluero ammnapara
CTaBAT C/IO0EM BHYTDL KaMephl MOIJEKAUUH yBeJHYCHHIO Herd-
T4B. Ero yBennuennoe H300paxcenue OTOPACHIBAETCA HA MATO-
BO€ CTeKJI0 GOubLIeH Kamepwl, 1o KOTOPOMY, MEHfIl pacTske-
HHe obenx xamep, BHIGHPAIOT HYXKHYIO [/ YBEeJIHYEHHS 4acTb
HEraTHBa H yCTaHABIHBAIOT €€ Ha Pe3KoCTb. Ilocae 3TOro ma
MECTO MAaTOBOTO CTeK/a GOJbUIEH KaMeps BCTABAAIOT Kaccery
CO CBETOYYBCTBHTE/IBLHON GyMarof u IIPOU3BOAAT 3KCIIO3UIHIO.

Crnocobam ypeanuenus DK JHEBHOM CBETE CBOHCTBEHEH
OMMH OOmHMHA HEeAOCTATOK: CHHMKH NONIYYAIOTCSI  MATKHUMH
H 4aCTO Naxce BAJBIMH; 3TOT HEZOCTATOK MOKHO M0 H3BECTHOMN
CTEIIEHH YCTPAHHTbL NPUMEHEHHEM 3KeCTKO paboTaoluX KOHT-

pacTHeIX Gywmar.

3. YBenuuenne npu HCKyCCTBEHHOM 0CBe -
L eHUH

3HauuTeNbHO YA06HEe paboratb ¥ ropasio Jayuiume pesyib-
TATBl TOJIYHAIOTCA C yBeJHYHTENbHbIME anmapatami, KOTOpbIe
OCBEILAIOTCH HCKYCCTBEHHBIM HCTOYHHKOM CBETA.

Puc. 116. Ilpockumonnsit donaps s YBeAHYEHHS
HCKYCCTBt HHbLIM HCTOYHMKOM CBCTA.

B yBenmunrensx, npHCIOCOGAEHHBIX A HCKYCCTBEHHOTO
OCBEILIEHHS, JIaMIla, HEraTHB U OOBLEKTHB COEJHHEHLI B CBETO-
HenpoHuuaemom mpuGope (puc. 114, Ill), koTopElit oT6packBaeT
H306pakeHne Kak Gbl H3HYTPH HAPYXy. Taxk kak CBETOYYB-
CTBHTeJbHAs OyMara IIoMeIlaeTcs CHapYXKH, yBeJHdeHHe JOIKHO
IPOHCXOAHNTH B COBEPLIEHHO TEeMHOII KomHaTte. HO 31ech He
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Tpebyercs, Kak NMpu fHEBHOM CBETe, 06s3aTespHo 3aTeMHATH
KOMHATy: MOXHO paboTaTh  BeepoM, OLpPamMBMIHCH 'OT cBeTa
YJUUHBIX JaMiT U QoHapel, Wan xe B doronaboparopun.

Isnenrdn
Dorosymars

Cresnsmnina
HAGCTHERRL -

)

e

Puc. 117. Beprukanpusiit yBe-
JAMYMTENbHBIA anmapar Hogeii-
ek cHCTeMbl, mpHUCIOCObaen-
HbiH K SAEKTPHYECKOMY CBeTy.
Hagonka na peskocts IPOM3BO-
AUTCA  aBTOMATHUECKH, OmHO-
BPEMEHHO C M3MeHeHHEM pas-
Mepa H306paxenus (kopnyc
annapata mogHuMaercs u omy-
CKACTCA OCPENCTBOM MPOTHBO-
Beca), Cserouyac1BuTe1bHAS
Gymara knanmercs TODH30HTANb-
HO M HAKPHIBACTCH CTEKIOM,

Ha pucynke 114, 1l mama cxema
paboTh yBeaHuHTENBHOIO annapara
BEDTHKANbHON KOHCTPYKLHH, OCBe-
II4EMOTO  8JIEKTPHUECKOH  JaMIIOH.
¥ Be/IHYHTE b b} anmapar 6oJee pac-
POCTPAHEHHOTO y HAC TOPH30HTAIIL-
HOTO THHA wm306paxen Ha puc. 116.

Cnenuanbuo CKOHCTDYHPOBAHHBIi
YBEIHYHTE/Ib HMET DS IPHCIOCO-
Osennit ana obecmeuenus Haubosee
PABHOMEPHOrO OCBelleHHs HeraTHBa,

Pue. 118. Mpueraska ¢ HCTOYHHKOM CBeTa
ANA yBEIUYEHAS NPH TIOMOLIM OBHIKHOBEH-
HOro (Qororpaduveckoro anmapara.

HPENYNPERCHHS €ro uUpesMepHOro
Harpesanus u nopun. Hekoropuie Bep-
THKA/bHbIE YBEJIUYHTENH, KAK H30-
Opax<eHHbLi Ha pHC. 117, umeiot u npy-
rHe ynoOHbBle IIPUCHOCOBACHUS — AB-
TOMATHYECKYIO yCTAHOBKY Ha pe3-
KOCTb I0Jy4aeMOro Hu306paxeHus.
Hoseitmne ~ ysennunrensume amna-

PATEL 1aXe B PyKAX CPaBHUTENbHO Ma/JIOONBLITHOTO PaGoOTHHUKA
AdIOT XOPOLIME Pesy/bTaThl M jgesaioT IPOLECC yBeaHYEHHS
He Gosee cloxmbIM, yey OGBIKHOBEHHOE TeuyaTaHHe,

B nponaie mnmewnres TaKXKe yBeJHUYHTE/bHbIe NPHCTABKH,,

YBEJNHYUTENbHBIH IIpuGo

- KOTOpEIE coxepxkar TOMBKO HCTOYHHK CBeTa C MNPHCHOCOG.e-

P nauasa HCKYCCTBEHHOTO OCBEeIIEHH ST

(puc. 118), cxoxumit ¢ H306pasenHsIM Ha puc. 117,
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BuiGop Heratuea, nopxopsiero pns yse-
NMYeHns

Cnenyer umeth B BHAY, 4TO XOpomee YBEJIHYEHHUE MOKHO
OJIYHHTL TOJBKO C OYEHb XOPOMLIErO B TEXHHUECKOM OTHOLIE-
HUH HeratnBa. BceBO3MOXHBIE HEZOCTATKM HeraTwpa (matua,
LapaluHbl HAa 3MYJbCHH) OyIyT TaKKe YBEJUUHBATHLCS H CTaHYT
eme Goaee 3amerHs. Hexocrarounas Pe3KOoCTh, Ma/lo3aMeTHas
Hd HEraTuBe, NPH yBeJHYEHHH OylneT ropasgo GoJbile opo-
CaTbhCA B T1J1a3a. Baawlit HeraTur pmacr Bsiioe yBeJNYeHue,
KECTKHMH — xectkoe. [ToaToMy, mpexne uem sausitbes yBeJIH-
YCHHEM, C/IeNlyeT YOENHTHCA B TOM, UTO NMPEIHA3HAYCHHBIf Ji6)
YBEJIHICHAST HEIATHB 3aC/yXHUBACT YBEJHYEHHST HE TOJLKO IO
CBOEMY CIOXETY, HO H IO TEXHHYECKHM: T1OCTOHHCTBAM.

HeoOGsisatenbHo yBenuunBaTe Bech Herartup neaukoMm. Ha-
060pOT, B MOAABJAIOMEM GOJbIIHHCTBE C/lydaeB HAWJyulIMe
B CMBIC/I€ KOMINOSHUMH H CIOKETA YBEJHYEHHS OJYYAITCS
MMEHHO HE CO BCEro HeraTWBa, MO KPasiM KOTOPOIO OBBLIUHO
MMEETCS MHOTO JIMUIHETO, a8 TOJBKO C €ro 4acTH, HauboJee
CYIECTBEHHOH W HHTEPECHOH. ;

Hacto GbIBAET, 4TO OTIEYATOK CO BCEro HEraTuBa, BBUIY
GOJIIIOTO KOJIHYECTRA 3IEMEHTOB H Pa3bpOCaHHOCTH UX, OOUIUA
MyCTBIX MECT, HE NDHBJeKAeT BHUMaHHus, Ecanm xe yBeamuutsh
JHUIIb HEKOTODEIC 3/IEMEHTHl HMEIOWIEroCs HA HeM H306paxe-
HHS, TEM CAMBIM BBIIGNHB HX, MOXKET CAYYHTHCH, UTO M3
HEHHTEPECHOTO B OOLIEM HEraTHBA, NyTeM YBEJAHUEHHs OLHOLO-
ABYX ~ BLIDE30B, MONHO MOJYYHTb OAMH-IBA WHTEPECHBIX
CHUMKA. [IpE 3TOM Ha OCTANBbHBIX 4YACTAX HEraTHBA MOMET
OBITh CKOMBKO yLOJHO UAPANHH W [ATEH, — OHH He NOMeLaoT,

JHIIL GBI HE NMPHUXOJHIHCDH HA BEIOPAHHbIE HAMU HACTH HEraThBa.

BuiGop dioTobymarn ans yeenuuerw

[lpu BrIGOpE CBETOUYBCTBHTENLHON OyMard JJsi yBeJHUeHHH
CACLYET YYHTHLIBATL: UyBCTBHUTEJBHOCTh OGymaru (6miCTpas,
HOpMaJ/IbHAA, MEJJICHHAS), XaPAKTeP ee MOBePXHOCTH (IVIHIeBAas,
NOJIyMaTOBAsl, MATOBAA, WIEPOXOBATAA) M TOH NOANOKKH (Genas,
KPeMOoBas).

HyBCTBHFEABHOCTD

s yBeandeHui noab3ymTCs 6pomocepebpsaupMu GyMaramu,
TdK KaKk OHH 00/aJaloT BBEICOKOH. CBETOUYBCTBHTEABHOCTHIO
U He TPeOyIoT TaKo# NPOJOMKUTENbHOH 3KCMO3UNMH KAK Ia-
3omeuarHsle (xJ10po6pomocepebpsnbIe).
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Kak npasunio, Gymarn paboraior TEM.MArYe, YeM OHH 4yBCTBIH-
TEJILHEE; MO3TOMY J/Is TOJIYYeHHs HAUNYYIIHX pe3yabTaToB
Cae10Ba0 OBl HMETh mox PYKO#: na1s yBenuenny c KOHTpacr-
HBIX HEraTHBOB—GyMary Bhicuieft JYBCTBHTENLHOCTH (GHICTPYIO
H MATKYIO), MM HOPMAJAbHBIX HOrATHROR - HOpMa/bHYI0 GyMary
H IS BSJBIX H TOHKHX HeraTHBOB — KeCTKO paboraouiyio
Oymary (Mexrennyio u KOHTPaCTHYIO). \

Okpacka noxnoxku 6GyMarn =
Pororpaduueckue OyMaru BBITYCKAOTCS Ha 0esoft mom0xKe

Oymare, Tax xak KPEMOBEIH TOH yXyamaer penpoaykuuio.
Ecan xe ypeanmuenne ne PEIHABHAYCHO M/Is IPeCCH, TO ToH
Oymarn BeiGupaercs B 3aBUCHMOCTH OT CloXeTa CHHMKA; Tak,
CHAMKH MallWH Jyyule yBeiMuHBaTH Ha 6eqofi Gymare, uro
Oyxer ycuanmeath BICUaTIeHHEe OT MeraJa; NOPTPETH — Ha
Oymare 1mamya: oHH oT 3Toro CTAHOBATCA * Temsee, KHBee,
Crenyer Takxe YAHTBIBATb, YTO HA KPEMOBOM Oymare CHEMOX
KAMETCT HECKOJBKO MArYe, M Cierka XKECTKOBATHIE HEraTHBLI
BBIHTDBIBAIOT OT VBe/HueHHs w4 Oymare mawmya.

Xapaxrtep TOBepXHOCTH GyMaru

Has tex YBEIHYEHHH, HA KOTOPBIX JOMIKHL] OBITH BO3MOKHO
OTHETIHBEE H sCHee nepexany MeJKHe peraJ, Hanpumep,
ACTANH MallHH, clenyer 6paTh LMIAHLEBYIO Oymary. Eif mMoxHo
IIPH/IaTh 3€pKaJbHBIE GJjeck (cm. caenyomumii YPOK).

Ecan ke o6mee BIEYATICHHE OT Oyayiiero YBRJIHYEHHS
BaxmHee meranedt (mefizaxm, IOPTPETEL), TO MHOrAA GoJee mo-
NOHIET MaToBas 6ymara. IToaymatosas Oymara crour nocpe-
AHHE MEXKNy NepBoii u BTOPOI 1 a5 MHOTHX CIOXKETOB SBJseTCs
Haubosee moaxoxsmei. :

Hakowen, ecan cunmgn MPENHA3HAYCHB /5 Xy 0XKECTBEHHLX
BLICTaBOK, 14 yKpamenus NOMEILEHUA U JIO/KHEL GBITb CHIBbHO
YBEIHUGHEI, TO MOXHO I0Jb30BATHCH IWEPOXOBATOM, KpynHO3ep-
HUCTOH 6ymaroj, OHa, ¢ oxHo#H CTODOHBI, 1e1a8T YBeNHUeHHOe
SEPHO HeraTHBHO} SMYJ/IbCHH HE3AMETHBIM, 4 C APYroi—kak 6
paspeixaser OAHOOOpa3HLIE POBHBIE MeCTa u AeNaeT ux >xupee,

POME TOTO, Ha nefi jerye BCETO NMPOM3BOAUTH 3a[eJKY MYTeH
H NPOCTYIO 'FEXHHr{ecxy}o pPeTyln.

s IPECCHl HauGoee HOAXOAAT yA0OHLIE Mg penponykuuu
IJISHIEBbIE OyMary Ges TOCACAYIOMEro MAHIRBAHHS IDUKATKOH,
H moaymarosele. lllepoxopayya OyMaru Hempuromme, 3epkanab-
HBIE G/ECK OTHeYarKos, KOTOPBI B morome 3a JeleBbIM
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apdexrom crpemsites NPHIATL CBOUM IVISIHUEBLIM OTHeYaTKOM
doropenoprepsl, ve 06aeruaer PEIPOLYKIHIO, a CKOpee 3aTpy -
HACT €€, CO3/aBas Hexe/JaTenbHOe OTpaxeHue or donapei npu
MepeCcbeMKe B UHHKOTpaduu.

Xoz npouecca ysenuyeHus

[Tocae BriGOpa NOAXOASIMIEr0: AAS YBeAHYEHUS Herarusa
H copra 6yMard MoxHo NPHCTYNHUTDL K YBEAHYEHHIO.

1. OcBewenne HeraTtusa

OcHOBHBIM yenoBHEM mis IO/IyY€HHsl XOPOLIEro yBe/quyeHus
ABJAETCS DABHOMEDHOE OCBEIIeHHE BCej IJIOIANH HEeraTHBa.

OCBEILUATb CepeluHy HeraTHBa, TO /s PaBHOMEPHOro pacipe-
ACJICHHA CBETA MO BCeMy HeraTHBy YCTPauBalTCA NPH nps-
MOM CBET€ TaK HashlBaeMble KOHAEHCATODEH, COGHPAIOILHE CBET
1 NyCKAIOLIMe €ro 3aTeM NapajsiegbHbiM Ny4YKOM, HJH XKe Npu
PaCCesHHOM CBEeTe COOTBETCTBEHHO pacCuHTaHHBIE OTpaXKaIOU[HE
9KDPaHbl, a TAKKE MOJOYHBIE CTeKJa.

IIpu yBenuunrennupx npubopax, paGoTAIMIAX JHEBHLIM
CBETOM, HE3aBHCHMO OT TOT'O, H3rOTOBJCHL! JIK OHH camuM (oTo-
PaGOTHUKOM WJM KymieHbI TOTOBLIMH, DPabOTAIOLIHA LO/KEH
M03a6OTHTLCH O PaBHOMEPHOCTH OCBeWleHHs], KOTOPas AOCTH-
FaeTCsl COOTBETCTBYIOWIEH YCTaHOBKON npubopa 10 OTHOIIEHHIO
K RHeBHOMY cBery. Ha Bepruxannuo PacnosoKeHHbII HeraTus
HH B KOeM C/lyyae He JO/KHbI afaTh KOCHe COJIHEYHBIE JyYH;
OH HO/UKEH OCBEIAThCS OTPAXKEHHBIM CBETOM. Has  sroro
HEraTHB MOMKHO HANpPaBHTE, HAIIDHMED, Ha OCBELIEHHYI0 Gelyio
CTEHY MNPOTHBOMOJIOKHOTO AOMA 6€3 OKOH. IIpu sTom caenyer
MPOCACUTD, YTOOL HA HEraTHB He MANANM TeHH OT JepeBbes.

Ewe ayumwe ocpewenne B YBEIHIHTENLHBIX NPUGOPAX KOHYC-
HOTO THIA, KOTOPEIE MOXHO HaNpasuTh HETaTHBOM K HeOy.

Ecan nesvbsa Bocmoabsoparbes mu TEM HH IDYTHM COCOGOM,
TO MOXHO yCTAaHOBHTb IIePe/ BEPTHKABHO CTOSIILUM HETaTHBOM
SKpaH M3 OenoHf Gymarm mon yrimom B 30—45°, skpau srtor

GyxeT oT6pachiBaTb HA HeraTHp CH/IHBIA DABHOMEPHEIH cBer
(puc. 115).

2. YcTaHoBHa Ha pesKocTy

B HoBefimux anmnaparax ¢ aBTOMaTHYECKOH HaBozkoit (puc.117)
OAHOBDEMEHHO € IepeLBHKEHHEM BEpXHeH yacru anmapara
BBEPX HJIH BHHU3, OTYEro MeHsAeTCs pasMep H3006paxXeHus, I0-
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CaejHee dBTOMATHYECKH yCTAHABAMUBACTCSA HA Pe3KOCTh, TaK UTo
paboTarILEMy OCTAETCH TOJbKO ONPACTATL HYXHbIH Kaup
M PASMED YBEIUUHBAEMOTO HM3006paxceHHs. Ho Tak kak 10106~
HEIC YBEJMUNTENH MOSBHANCH CPABHHTEALHO HeIaBHO K Ha-
CHUHTBIBAIOTCS y HAC €AHHHUUAMH, TO [0OKA (oropaborHuKy npu-
XOAMTCA 3a60THTHCHA O HALIEeKAIIEH PE3KOCTH yBe/IHYeHHS.

B annaparax c HCKYCCTBEHHBIM MCTOYHHKOM CBeTa 1306pa-
KCHHE yCTaHABJHBAETCS HA PE3KOCTH 110 Gesomy ancTy Gymarm,
PABHOMY 110 padmepam. JmcTy GpomocepebpsiHoi O6ymaru, Ha
KOTOPOM NPOU3BOAWTCH yBesnyenue. CHauaa crenyer BHGpPaTh
KENATENbHHIA  pasMep u kamup YBEIMUCHHS, OTOABHIAsl YBEIH-
THTEJIb Nabile OT 9KpaHa ¢ GyMaroi (1306paxenne craHoOBHTCS
KPYIHEee) MAU NPHABHras ero O/mKe K 3KpaHy (n306paxkenue
CTAHOBUTCA MeHbIne). Korgma HYXKHBIA pasMep H306paxeHus
OIPEAE/EH, NPUCTYNAOT K HABOAKE Ha PE3KOCTh, nmepeMenias
Hasdll u BlEpeX 0OBEKTHBHYIO AOCKY YyBEJTHUHTENBHOIO Amma-
para.

B amnmaparax nag YBE/IHICHUS THEBHBLIM CBETOM yBEJHYHBAC-
MO€ M300paMeHHe yCTAaHABIHBAETCS Ha (OKyC IO MaToBOMYy
CTEKJY, €CJH TOMbKO B IPHMEHAEMOM anrnapare paccTosHue
MEKLY HOSUTHBOM WM HEraTHBOM He sBJseTcs IOCTOSIHHO
BE/INYMHON, KaK B GOJbIIHHCTBE KOHYCOB, I'le Pe3KOCTh H Mac-
WTa6 yBeIHYEHHS yCTAHOB/IGHL pas HaBcerga.

Korna ycranosaens HYJKHBIH DA3MEp YBENHUEHHS H PE3KOCT
M300DaXKEHHS, TO 3aMEHSIOT CIAYXKHBILYIO 1JIsi HABOJAKH GeJyio
Gymary 6pomocepebpsiHOf IPUCTYNAIOT K 3KCIOHHPOBAHUIO.

[Tpn  onpenenennn Macmraba Oynyuwlero yBeqMYeHHs He
CACAYET BM0yNOTPe6 AT ero PasMepoM, TaK KaK Jaxe mpu
HACATbHOR DPE3KOCTH HeraTHBa uepecuyp 60JbLIOE YBeIHUCHHE
He OyN€T OTYETIWBRIM: CTaHer 3aMETHBIM 3€PDHO HEraTHBHOIO
c1ost. Ilpu sTowm CICLYeT HMEeTb B BHAY, UTO MIACTHHKH He-
BRICOKO# UyBCTBHTE/NLHOCTH UMEIOT Gosoe MEJKOE 3EepHO, 4eM
IVIACTHHKH BBICOKOH 4yBCTBUTEABHOCTH H NOTOMY AOMYCKAIOT
6osee cuabHOe yBeJHYEHuE.

Crenens yBennuenus (»YBEJIMYEHO BO CTOMBKO-TO pas“) ucumuc-
JSICTCS He 1O muowa iy IIO3ATHBA, 4 110 OAHOH CTOPOHE ero.
lakum o6pasom, ecan MBI KyCOK Heratusa pa3mepoMm 3 X 5 cm
YBEIRUHAN 10 15 X 25 cu, TO, TaK KdK KaxJaas CTOPOHA ero
YBEIHUHach B § pag, TOBODPAT, UTO yBeJHYEHHE NATHKPATHOE,
XOTd IJomans, 1o CPABHEHHIO C HEraTHBOM YBEJHUHJIACH
B 25 pas.

[Tpu pa6ore ua OGBIKHOBEHHLIX MJACTHHKAX | Herpyo6o3ep-
HUCTBIX OyMarax IIECTHKDATHOE yBENUYEHHE B GOJABIIHHCTBE
CIyuaeB gBHUTCH, OXaNny, npenesom BOZMOKHOLO Xopourero
yBenndenus. [lpasja, IPM paGore Ha IICHKAX, HPOSBIECHHBIX
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CHEUHANBbHO NPUCIOCOGICHHBIMU TTPOABHUTISIM K »JUISL MEJIKOrO
3epHa“ CHeUHAIbHEIMH YBEAHUHTENIMH BO3MOMXHO noJy4arTh
1 HABANUATHKPATHOR YBE/JHUEHHE, HO DPsIOBOMY boToKOpy OHO
HeJOCTYIIHO.

3. lMNpoponmutensHocTb SHCNO3MUL UK

IIpomexyrox Bpemenu, B npogomxenme KOTOPOTO CBETOUYB-
CTBHT@JbHas Oymara IOABEPraeTcst NefCTBUIO Cpera OT H30-
Opa{eHHs, MaJAIOIEro u3 YBEJIHYHTENS, 3aBUCHT OT T'yCTOTHI
HEraTHBA, YyBCTBHTE/bHOCTH IIPHMEHSIEMOI] poTobGymary, cuin
UCTOUHHKA CBETA W CTENEHH YBeJqHueHHs. Kamibi u3 s1Hx
(aKTOPOB BAMSET Ha MPOLOLKMTENBHOCTE aKcnosunkn. Tak,
HalpUMep, IPH OJMHAKOBHIX HEraTHBE, GyMare W HCTOUMHKG
OCBEIUEHHS OT OJIHOTO H3MEHEHHS MacliTaba yBeJIHYEHHS
PESKO MSMEHHUTCS NPOAOJIKHUTEIBHOCTh 3KCHO3UIHH, Ecau, no-
MOMHM, MBI TIOJIYUHJIM IPEBOCXOAHOE ABYXKDPATHOE YBEJIHYEHHE
lIpA 3KCHO3KUEKM B 10 CeK.,TO AJf WeCTHKPATHOTO (B 3 pasa
GOJIbLIEr0 [0 CPaBHEHHIO C NEPBBIM) YBENHYEHHS C TOLO ke
€aMoro HeratnBa nmoHago6uaTcs yxe 90 cek.,— B 9 pas 6ousbe.

Onuako aast onpepenenus 9KCIIO3HUNH YUYECThb BAUSHAE BCEX
5THX (PaKTOPOB OYEeHb He TPYLHO: AOCTATOUHO CAENaTh NPOGHbIE
YBE/MICHHS HA MaJE€HbKHX KyCOUYKax '6yMaru. s 5TOTO JHCT
TOro copra poToGyMaru, Ha KOTOpoMm 6yneT npousBOAKTCS YBe-
JIUYECHHE, paspesaeTCs Ha TOHKHE [0M0CKH. 3aTeM OJHa MONGCKA
SKCIIOHMDPYETCS IPH OKOHYATELHO YCTAHOBJEHHOM M HABEIEH-
HOM Ha DE3KOCTb HeraTMBe W mnposBaserca. Umeno CeKYHJI,
B TEYEHHE KOTODHIX MOJNOCKA GyMmarn MOABEPrajach 3KCIO3H-
LiH, crenyer cocuutars. Ipn cuete cexyHm MosxHO IIPOH3HO-
CATb: ABalUaTh OAWH, ABAAUATb 1BA, NBAAUATH TPH] KAKIOe
UHCJQ- Oy AeT, NPUMEPHO, CeKyHAOH. Ecau OKaXeTCsd, 4To mnep-
Basg npoba nepenepixana, T0 mnpu BTOPOH MNPOOHON 10J0CKe
SKCIIOSHLHA COKPALLAGTCsl, M HA060POT; TAKHM IyTeM MOC/e
HECKO/MbKHX MPOO MBI JIETKO MOMKEM HafiTH IIPABUJABHYIO 9KCHO-
SHUIHIO JJIsl NaHHOTO HEraTHBa NPHM JIAHHOM MacuITabe yBe-
JIMYEeHUSI.

[TpaBuabuoit sxcnosunuei CUHTAeTCA TaKas, IPH KOTOPO#H
AJsl OKOHYATE@NbHOTO [POSABJACHHS YBEAHUCHHAS TIPH TeMIIepaType
nposieurenst B 17° C tpebyercs oxono 2 mud. Bouee 6ricTpoe
IPOsBJICHHE JHaeT Bsi/ible 3eJCHOBATHE OTMEYAaTKH, Goaee
AJMUTEIbHOE MOXKET MPHUBECTH K UX JKeJATH3HE.

[Tono6Hbie npo6sl He06x0MHMEL. Hit B KOEM C/lyyae He CACNYeT
Cpasy yBeNIMYHBATH Ha HEJIOM JHUCTe GyMard-—3T0 HeH3GeKHO
lIoBeJeT K usanIHel nopue 6ymaru. [Ipo6Hbie nosocku caeayer
IPOABAATE MO KOHIA (He MeHee 3 MHUH.), BO HabeKaHue JOKHLIX
SAKMOYECHHH 0 HeOOXOAUMOH SKCMO3ULHH,
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B npuBoauMOii HUuXKe Tab6.
NopsAJKe BCE ONEepauu,
DA YBEJNHUEHHSIX 10 KaXAOMy u3

ci10co60B.

AUC YKA3AHBL B [I0C/TI€10BATeNbHOM
KOTOPbLIE JIO/KHEI GbiTh MPOXENAHbI
YKa3aHHBIX Ha puc. 114

YBe/uuenne Npu IHEBHOM CReTe

Criocob I

Cnoco6 IT

YBennuenne npu
HCKYCCTBEHHOM OCBe-
LEHHH

Cnoco6 1II

a) 3aTCMHUTH KOMHaTy.

6) Bcraeuts meratus B
BbIpE3 OKHa.

B) Ilpucrasutsh k Hemy
Kamepy.

r) YCTaHOBHTH H306pa-
JKCHHE HA PE3KOCTh.

1) 38kpuTh 06BoKTHB.

e) lpukpemits na skpan
6pomocepe6pﬂﬂqu Gymary.
H) DKCIOHI}POBATD.

a) Baoxuts mHeratus u
OyMary (B TeMHOH KOM-
Hate). [IpoBepHTs, 3aKpHIT
JH 3aTBOP.

6) Hanpasuts merarns
K H(Gy HIW_ BOCHONB30-
BATbCS OTPAHAIOIIUM 3Kpa-
HOM. . :

B) DKCIOHUPOBATE.

(PokycHoe paccrosmue
YBENHYUTENBHOTO KOHYCa
NIPHHATO 33 NOCTOSHHOE).

a) BcraBuTh Heratus.

6) 3aTeMHHTB KoM-
HaTy HAH - NOTacHTh
nammy.

B) YCTaHOBHTb yBemH-
UHBaeMoe H300paxenH
Ha PesKocCTs. :

r) 3aKphiTh 06BeKTH?

(HanpuMep, opamest a
CTEKIIOM).

x) Npuxkpenuts *na
skpad, 6poMocepebps-
Hy10 Gymary.

e) JKCNOHNPORATh.,

4. lNpossnenne oTnevartka

st nposiBienns ypennuenuit n
UTO H I/ IJIACTHHOK,
amunodenorosoro. Jly
THADOXHHOHOBHI NPOSBUTEND,

PHUTOAHEI Te e NPOABHUTEH,

3a HMCKJAIOYEHHEM NHAPOranJoBOTO H-napa--

CHJIbHER, YeM a5 [IDOABJIEHUS NJACTHHOK.

DOTOKHHOXUMHUCCKHH T
Ce Ay IO i METOJIOTHAPO

BONRY v er g bie oot 14
Metona , .

['Bapoxuuona
Conel 6e3Bornopy |
Bpomnctoro natpug

Cyrbdura matpus xpucranamveckoro

HIIHE Pe3yNbTaThl OOBIYHO NAE€T METOJO-
pasGaBieHHHI BOLOH HECKOMbKO ;

PECT DEKOMEHAyeT Ansi CBOUX Gymar
XHHOHOBHIA IIPOSIBUTE/b:

+ 1000 cus
12
S 50 2 .
S632 52
20 2

12
N

Hast HOPMANBHOR PaGoTh pas6asasor NPOSIBUI€Ib PABHBIM
KO/IHYECTBOM BOABL Ecan skenatensuo mosyunts KOHTpacT-

HbIE PE3YJIBTATEI, NPOABHTE/L HE Pa30aBAAIOT BOBGE, a 4TOGH
oH paboraJ MSArYe — pasbaBAfIOT TPORHBIM KOMHYECTBOM BOJLBL.

[Tocse nposiBEHHS OTHEYAaTOK OMOJACKHBAT B BOJE
1 (QUKCHPYIOT B OOBIKHOBEHHOM (DHKCAXKE HJH B KHCAOM ay-
gsiuleM (DHKCAKe -CAeLYIONIero CoCTaBa:

BO){H......................: 1000 cx3
Funoeyasthima . NI L BERIOITTEN GOSN 0T TR181200) 2
Cy/bUTA KPACTAMIMYECKOIO o &+ 4 v o v o W o v /v 02
VKCYCHON SCEOHIIHU. o leiiwt s i s« or o vn SnibUATRSY 4 cu®
KBacuos anoMunnesoxaiuiineix B nopomke . . . . . . 52

Pukcuposanue AIHTC 10 MHH., NOCAE YEro THIATENbHAS
IIPOMBIBKA B TeueHHE '/, yaca B NPOTOUHOH MM YACTO CMe-
HAEMOH BOge.

Bo n3bexanne nosBaeHHs MysbPbKOB, TeMIepaTypa nposiBu-
Te/st, GUKCAXa M MPOMBIBHOH BOIB AOMKHA GBITh, NIPUMEPHO,
OJIMHaKOBOH.

Heynauu w ommnGkn npu yseanmuennsix Te xe, uTo H IpH
OOLIKHOBEHHOM [eYaTaHHH Ha 6pomocepe6psHbX Gymarax,
W TaK e ucnpasasorcs (ypok 8).

B nmpakTHke yBesMueHHs uaCTO NOMB3YIOTCA NPHEMOM He-
OZHHAKOBOH SKCIO3HIUHMH BCEro yBeauyeHus. Hanpumep, ecan
HEraTHB HEPOBEH, TEMHbIE MECTa HEAOLEPKAHBI M KeJATeNbHO
UX HEJOonevaTtarb, a CBETa — IPONEYaTaTh OCHIbHEE, TO IKCIIO-
HHUDYIOT BECb HEraTHB CTOJNLKO BPEMEHH, CKOJBKO Tpebyercs
AJ TPONEUAThIBAHMA JeTaled B cserax, Hampumep 60 cek.,
4 TEHH, IJ9 TPOPACGOTKH KOTOPHIX AOCTATOYHO, MOJOKHM,
20 cex., mo mpomecTBuH 3THX 20 CeKYHI NPHUKPHIBAIOT OT
ACHCTBUSL CBETA HA HEKOTOPOM PACCTOSIHHH OT OyMaru pykoi;
TaKuM 06Pa3OM OHH TaKKe SKCIOHHPYIOTCS He Go.iee HYXKHOTO
AJs HEX BpeMeHH. Bo u3Gexanue PesKHX IDaHAI MEKIy He-
OLYHAKOBO 3KCIOHHPOBAHHBLIMH UACTSIMH YBEJHUEHHS — CJAErka
ABHralOT NPHUKDPHIBAIOIIEH PYKOH.

YBeanueHHe, KOTOPoe JenaeT (PoTOOTNeYaToK IIPUTOJHBIM
AJs  BBHICTABOK M MAaCCOBOIO pacCMaTPHBAHHS, PacIpoCTpa:
HACTCA y HAC C Kax/JIuM rogoM Bce Gosee u Gosee. Madao-
MaJIbCKH SHAUMTENbHBIH (DOTOKPYXKOK cefiuac yxe He 06X0-
AuTCA Ge3 yBenuuutess. [TOBBHIIIEHHAS Ke CTOMMOCTD npume-
HACMOH NPH yBe/NMYEHHH GyMard 10 H3BECTHOH CTENEHH KOM-
HEHCHPYETCS SKOHOMHUEH, IoaydaeMoit 0T paboTH HAa MJACTHH-
Kax MeHbliero pasmepa. HMsyuenue npouecca yBeJHueHHs CJe-
AYeT pexoMeHA0BaThb kaxaoMy dorokopy. Ecin oxmomy mno-
CTPOHTH M/ KYNHTb yBeJAHYHTENb GYyAET HE MOJ CHJIY, TO 3TO
BIIOJIHE OCYLLECTBHMO JJs cbo*ror{pyx\‘m} HJH pelaKUHH MHOTO:
THPAXKH,
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OxonuYaTenbLHan o0padoTHa NO3HWTHECE

Tax xak MaTepuajsoM MJIs YBENIHUYEHHS CAYKHT OGpoMocepe-
OpsiHas. Gymara, TO OKOHYaTeNbHAst OTAE/NKA M 06paboTKa To-
TOBBIX YBEJNHYEHHHA HHYEM HE OTAHYAETCSA OT OTHEJKH OOBIKHO-
BEHHBIX OTIIEYaTKOB. :

Ecan cepo-uepHslfi TOH M300paxeHus Ha GpomocepedpsHO
Oymare Majo yaoBJeTBOpPsAeT (GoTopaboTHHKA (HE NOAXOIHUT
K CIONKETY M T. 1), TO YBEIMYECHHBIH, MPOSIBACHHBIH, OT(HKCHU-
POBAHHBIA M MPOMBITHI MO3UTHB MOXHO OKDAacCHThb B IPYyroit
TOH. 31eCb HMEeeTCs B BHIY HE OKpallMBaHHE B KaKOH-T160
BT CaMO#i OGyMaru, TO eCTb 0 CymECTBY GeaBlX MecT H30-
OpakeHus, a nPeBpalleHne YEPHHIX MECT H306DakKeHus B ApPYy-
roe COeJMHEHHE, HMEIOlIee He YepHylo, a, HalpUMep, KOpHUHe-
BYIO OKDACKy, HPHYEM 'OKDAIIHWBAIOTCA TOJABKO YEpHBIE MECTa,
a Oxpacka Oe/blIX' He H3MEHSEeTCs. A

OkpalwnsaHie GpomocepelSpsaHbix Gymar

Jlio6oft oTmeyaTox Ha GyMarax C NPOSBACHHEM MOKET OLITh
OKpalleH.

OxpamuBanue COBEPIIACTCST XUMHUECKHM IYTEM, T. €. IyTeM
M3MCHEHHsT XHMHUUYECKOTO COCTaBa 4YePHOr'o0 oOcajka cepebpa,
o6pasyiomero uso6paxenne. OKpamluBaHde TPOUROIUTCS
110C/I€ TIPOSIBAEHHS, (PUKCHPOBAHUS H IPOMBIBKH.

Haubonee pacnpoCTpaHEHHBIM TOHOM OKDACKH IIO3HTHBOB
AABJISIETCS] KOPUUHEBHIH TOH CENHH; OH OCOOEHHO MPHUTOMEH A/
IIOPTPETOB M CHUMKOB 3JaHKH; CHUMKH K€ MallWH, MOPCKHX
¥ BMMHHX Iedi3axKefi OKpaulMBaTh B 3TOT TOH HE CJEIYET.
OcranbHble TOHA, B KOTOPHIE MOTYT ObITh OKpPAalIEHE GyMaru
C nposiBneHueM (CHHHI, 3eJeHHA M KPacHHIf), MeHee pacmpo-
CTpaHeHb. MMy He cieayer 3a0ynorpeb/sTh, TaK Kak 3TO
JIETKO MOKET MPHUBECTH K AHTHXYHO0XKECTBEHHBIM PE3yJbTaTaM.
Mbi pexomeHAyeM TOJBKO OKPACKY B TOH Cenmuu (KOPHUHEBHIH).

P¥ OKpallMBAHHH B KOPHUYHEBBI TOH B CaMBIX TeMHBIX
MECTax ocraloTcss BHIMMBIMH J1€TaMH, KOTOPHIE HCUE3TH Obl
[IPH H€pHoM TomHe. |

Hau6osee npouppie u s dexTHBIE PE3yabTATH JaeT OKpacka
COCJHNCHUAMY ceppl /M CeJEHA; 9TH 06a crnoco6a JOBOJLHO
NPOCTEHL. 3

Caenyer OMHAKO wmmerh B BHAY, UTO XOPOUIHE DPE3YJALTATH
Okpacka Ad€T TONLKO npu mpaBHABLHO 9KCNOHHPOBAHHBIX H XQ-
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poulo mposiBjeHHBIX OTNEYATKAX C CHAbHBIMU HEePHLIMH TOHaMHU.
[Tepenepxkanunie OTneyaTKy 1a107 IPASHOBATO-TVIHHUCTHIE TOHA,
HEJOAEPKAHHBIC —— HEKPACHBEIE Ke/Thle.

Tak xak xopWYHEBBIE TOH CaM 1O ce6e ciaGee YEPHOTr0, TO
M OTIE€YaTKH MOC/HE OKPACKH HX B KOPHUHEBLI TOH KaxyTcst
OoJee caabbIMu, 4eM GBI 10 Hee, [IOSTOMY IIpeAHA3HAYEHHLIE
AJIT OKPAUIMBAHUA OTHEYATKH AOJ/KHE OBITh CHABLHO IPOsBJIEH-
HBIMH, C YHCTHIMH YE€DHBIMU TOHAMH. ;

Kpome roro, ornesarku nepen OKpallnBaHUEM JHOJIKHBI GBITL
BNOJIHE OT(UKCHPOBAHBL H OCHOBATENbHO NPOMBITH], HHaye
Had HHX TOABJIACTCS KODHYHEBATHIH HAJNeT HANOLOGHe ByaJay;
AQKE HESHAUHTE/IbHbIE C/Ie/bl (DHKCAXKa, OCTABIIMECT HA OTIIE.
HaTKE, MOPTAT PE3YJbTAT OKPAIIMBAHHS. ;

OcHoBarenpHOE (ukcupoBaHme w TmarenbHas IPOMBIBKA
HEOOXOMMMBl TIPH H3TOTOBJACHHH HEraTHBOB, OTMNEUYAaTKOB, MU
YCHJICHHH WM OCAaGJAEHHH, NPH OKPAlIMBAHUH, TdK YTO Epom-
PabOTHHK CTANKHBAECTCS C BTHM TPeOOBAHHEM HE TepPBLIH pas.
Ho ero npuxoaurcs MOBTOPSTL MOTOMY, YTO HALIX 'HAB.IIOLe-
HAS Hal paboTOf 'HAYHHAIOMHX IOKa3a/H, YTO BBUIY XKEJaHHS
KdK MOXHO CKODE€ NMOMYYHTb TOTOBBIH OTIIEYATOK, OHH IIpe-
KpamawTr (GpuKCHpOBaHHE u TIPOMBIBKY 10 JOCTHXKEHHSI HYX-

HEIX pe3yabTaToB. Mexay TeMm Mono6Has MOCHeMHOCTE BeJeT
K 110pYe HEeraTHBOB H OTIEYATKOB.

1. Okpawnsanue nytem OCepHeHUs

Oxpamusanue nyrem OCEPHEHHS [aeT TOH cemuH, 6saropaps
IPEBPAILEHHIO YEPHOTO MeTaIHYeCKOro cepebpa H3oGpaxe-
HHA B KODHYHEBOE CEPHHCTOE cepebpo.

HOast aroro npurorossior xea pacTBopa, cocraB KOTOPBIX
yKasaH ma puc. 119. PactBop MoxHO COXPaHATb B OyTHIAKE U3
TEMHOTO gxopaneBoro) CTEKJIa M yNOTPeOJSATL IOBTOPHO.
Cepnucrriii marpuis COXPAHACTCS TOJILKO B JECSTUIPOLEHTHOM
paCTBoEe (1 :10); 10 ex® 3roro pactBopa Mbl GepeMm Ha
100 cm? Bogwi. Honyuennmit raxum 06pasoM  pacTBOP OUYEHb
GBIFTpo pasaaraercs, u [IO3TOMY , €r0 NMPUXOAUTCH KaXKIBIH pas
COCTaBIATL 3aH0BO. PacTBop CEPHACTOrO HATPHUS PaACIPOCTPa-
HACT OUCHb HENDPHSATHBIA 3amax TYXJABIX SHI; TO3TOMY OKpa-
;Hi%%ﬂoﬂﬁoogepl{eww Jydli€ MPOHU3BOAMTbL Ha BO3JYXE HJH

X POBeTpuBaeMoM momenienuy.

PEHA3HAUCHHble A/ OKPACKH  OTIEYATKH 0TOeMuBAIOTCH

v I e ) hlec a

KOPDHYHEBATO- KT

BIX ISITEH; JOCTHIAeTCH 9T( ueHHE He-
CKOMILKHX MHHYT, i ) B
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3ateM OTHeYATKH MPOMBIBAIOTCH B HECKOIbKUX CMEHAX BOAL,

NOKa BONA NMEpPeCTaHeT OKPALIHBATHLCS B XKEJTOBATHIH LBET.

ITocae atoro ormewarky OnmyckaroTcs B pactBop II, rae :
B TEUEHHE HECKOJbKHX CEKYH/ NIPHHHMAIOT NPHATHBIA KOpHY-
HEBEIY TOH cenuu (6010 AJATENBHOE NPe6LIBaHNe B pacTBope II

Bpela He mMpHHOCHT).
IMocre oxpackn OTNIEYATKU GbLICTPO CHONACKHBAIOT H cyuiar,

~ 5
Pacrgop
~
//7 10rsenurs \\
(Ocrosarensmo T \
1POMbITh/ /, Pa CTBOP l \
LG RYB.CH BCCTNIUP, BOAb:

41 KPICHOH KPOBAH COny
I BPOMACTOrO Kasnins v Boaga

Pactaopll 7

Oxys.cm soas: 1 2 Moompirs
70 ky6,em.10%~+oro P3CTBOPS [
CepPHucroro HITPUSR

< Pacreop il 7
N e e

4 Kopor-
KO 0110n0CHY TS\

3.0kPacHTH

Puc. 119, OxpaunBanue o1neuaricr Ha GpomocepebpsHbix
6ymarax nocpenctsou OCEPHEHHST H306paKenus,

Oxpamupanne CACAYET NPOU3BOAUTL IIPH CAAGOM NHEBHOM
CBETE HJIM e NPH 3JIeKTPUUECKOM WK JIAMIIOBOM OCBEI{EHUH.

2. OnpamuBaHue COEIMHEHUAMHU CceNeHa

Oxkpamupanne IIOCPEACTBOM OCepHeHHst H306pakenus gaer
XOPOIIHe pes3ysbTaThl HA GpomocepebpsHoh Gymare u He BCerna
YAOBJIETBODHTEILHBIE HA TA30MEYaTHON. Oxpammsanne e co-
CAMHEHHSIMY CEJIEHA OAMHAKOBO Xopowo nas o6oux copros

yMar; kpome TOro, oHo He COTDPSIXKEHO HH C KAKHM HENmpHAT-
HEIM 3anaxowm. ['opHoxumuyecky TPECTOM BBINYCKACTCS BHpPaK
»CemuT, B cocrap KOTOpPOro BXOAHT ceseH. Cesur OKpauiu-
BAeT OTI€YaTKH pa GPOMOCEDEOPAHEIX H ra3omeyartHux 0y-
marax.

OrneyaTkH Ha Gpomocepebpsinoit 6yMmare mocJe npeaBapH-
TENbHOTO OTOeMHBANKSs OKPAaWHBAIOTCA CENHTOM B TelJbie

/
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KOpHUHEBHE H KOPHYHEBO-OHOJETOBLIE TOHa; 6e3 or6enuBa-
Hust — B (DHOJIETOBEIE M (QHOJIETOBO-YepHBIE TOHA. ‘

OrrneyaTKH Ha rasoneyaTtHoit Gymare 6e3 OTGeNHBAHUS OKpa-
WHBAIOTCS CEJTHTOM B KODHUHEBHE M KODHYHEBO-(DHONETOBbIE
TOHA; C OTOENHBAHHEM — B GOJiee CBETJIHE TOHA.

OxpamHBaHie MPOM3BOIUTCS HAa CBETY, OTNEYATKH MOJKHLI
ObITb XOPOUIO OTMBITEL OT OCTATKOB THIOCYJAbGHTA. ‘

Bupax ,CeqnT" IPOAAETCsT B KOHIEHTPHPOBAHHOM pacrsope.
PaGouuil pacTBOD AJS OKPAIUMBAHHA COCTABJSIETCS pasBeje-
HueM 1 gactu cequra B 20— 30 wactax Boxsl. OTGennBaTens
BLINIYCKAGTCA B NMPOJAKY TEM XK€ TPECTOM, HO OH MOXeT GHThb
NPHTOTOBJEH H CaMHM (DOTOPAGOTHHKOM.

[Toce oTGenvBanus OTHEYATKM NPOMBIBAIOTCS H OIyCKAKTCH
B BHDAX, I0C/I€ OKPAIIMBAHHs ONONACKHBAIOTCSH, MEPEHOCHTCs
B OCBETVIAIOIIHI DPaCTBOP, a 3aTeM B TeYEeHHE HeCKOJbKHX
MHHYT HpOMbIBaIOTCﬂ U CyIIaTcs.

ITogpoGHoe omucanue paBoTH C CeMUTOM H PEUEeNnTH HYXK-
HBIX DACTBOPOB NPHJIATAIOTCH K KaxA0My (aakoHy Bupaxa.

3. OxpawmBanve ypaHom!

Tor xe cammiit pactBop, KOTOPHIE COCTABJSAETCS A yCHJe-
HHA  HEratHusoB ypaHom (16-if ypok), moxer IPDAMEHSThCA

U Aada OKpPAIUMBAHUSA OTIIEYATKOB. B 3aToM CJIyuae ero TOJbKO

PASBOMAT EIUE DABHBIM KOJMYECTBOM BOAML. I[lorpymenHne Ha
HEKOTOpOE Bpems B YDAaHOBBIH PaCTBOP OTHEYATKH Je1aI0TCH
KPACHO-KOPHYHEBEIMH, NPHYEM H300paxkeHHE YCHAUBACTCS, [Tpu
6osee MPOMOMKHTENBHON 06paboTKe OKpacKa OTHeYaTka nepe-
XOUT B OTHEHHO-KpacHyo. Korma xenaTenbHbii ToH MOJIyYeH,
OTIIEYATOK NPOMBIBAIOT B BOJE A0 TeX IOP, MOKA IIPOMBIBHAs
BOZA mepecTaHeT OKPAUIMBATLCS H C OGEJBIX MECT Oymaru
MCUE3HET KE/TOBATHH OTTEHOK; NPH IJIHTEJBHOMN IIPOMBIBKE
OTIIEYATKOB OKpacka HAYHET OCJHAaGEBaTh. Oxpacka ypaHnox
HE OT/IMYaeTCs NMPOYHOCTHIO.

OT,U,eﬂ Ka YBENHYEHHbIX OTneyarKoB

1. Bagenka naTeH M TexHUYecKas pe-
Tylb ;

Cayuaerca, uro mpu NposiB/ieHnn Ha Oymare 06pasoBajHCh
TYSLIDbKY BOBAYXa HJIM BO BpeMsi yBeNHUCHHS Ha Hee HOMAN
BOJIOCOK, man paGoraiomuit mpocTo nouapanan MOKpBIH OTIHE-
JaTOK. B atux cayyasx Ha OTmeyYaTKe moJyyaroTcs Oesbie
WATHA W napanunkd. Ecau npn samesie HemocraTKOB HeraTusa
K4KOe-1M60 MeCTO GBLIO CAMIIKOM TYCTO TOKPBHITO KPACKOII,

13—20 ypokos 183




TO OHO BBLIfI€T Ha TIO3UTHBE CBETJ/IEE, HUeM HyXHO. Bo Beex

3THX CJAyuasx: CJAeAyeT NPHOETHYTb K KpPacke M KHUCTOUKE H,

3aje/qaTh H3DbSHBEI y)Ke H3BECTHBHIM Ham cnocoGom (16-i ypok).

OrneyaTkn ¢ MaTOBOH HJH UIEPOXOBATOH rpy6O3EPHHCTOH
NOBEPXHOCTHIO MOXKHO OTAE/IBIBATH TAKXKE YrJAeM HJIH COOT-
BETCTBYIOIMM LBETHBIM MEJIOM, H/H MATKHM KapaHIaulOM.
Ecau xakue-1100 TeMHble YaCTH OTNEYAaTKa KEJATeJAbHO Cle-
JIaTh CBeTJ/Iee, NOMb3YIOTCs MEPOM-CKPEeOKOM (MOMXKHO Je3BHEM
0T 6e30macHO# GPHUTBbI); STHUM NEPOM CJAeAyeT BOAHThH 10 Oy-

Mare ¢ OOJBIIOH OCTOPOKHOCTBIO, UTOGH He Npoumapanarh .

CJ1041.

31ech MBI MOXEM INOBTOPHTH TO, YTO IOBOPHIOCH B 16 ypoke
10 MOBOAY TEXHHYECKOH PETYIUH HeraTwBOB. [l HOCTHKEHUS
XOPOWIMX Pesy/IbTOB B PETYWIN HYXKHA NOJTOJETHsS NPAKTHKA.
[Toaromy mpu Bcex paboTax MO TEXHHUYECKOH .peTyWIH OTIie-
YaTKOB CJEAYyEeT OTPaHUYUBATHCS JIHMIIb CAMBIM HEOGXOHHMBIM;
H3J/IHIIHEE yCepine TOJBKO BPEIHO; UeM MEHbIle NPHXOLHTCS
MCOPAB/AATL M 3aJe/MbiBATh Ha OTIEYATKE, TeM JyUlle; pPeTyllb
JIO/DKHA OBITH He3aMeTHOH. :

2. JlakupoBHa W BoOLLEHME

" Ornevarss, ClenaHHBE HA MATOBOH WJM MIEPOXOBATOM oy-
Mare M KasaBIIKECs BO BPEeMd NPOMBIBKH YEPHBIMH U GJecTs-
INHMH, BBICOXHYB BBIIVIZAAT TYCKJBIMH, CephiMH. Takum oTme-
UaTKaM MOXHO IPHAATH NPEXKHIOn SPKOCTh H BHIPASHUTE/Ib-
HOCTb, HOKDPHIB HX JAaKOM HJH TOHKHM CJ0EM BOCKA.

3. 3epranbHbili rafHel,

B HEKOTOPBLIX Caydasax ObIBAET HEAOCTATOYEH TOT IJVISHEL,

KOTOPBI nMeeT cama 1o cebe ragHueBast 6ymara, 0 xkeJaaTedaes -

TdK Ha3bIBAEMBIH 3epKaabHHHA TagHen. [losayuaercs on co-
BCceM mpocrto. [lo OKOHYAHMH TNPOMBIBKH MOKpPHIE OTIEYATKH
(TobKO HA TIJISHUEBOH Gymare!) NPHKKMAIOT 3MYJbCHOHHOM
CTOPOHOH K YHCTO BBIMBITOMY H NPOTEPTOMY PacTBOpPOM 2 ua-
creit Bocka B 100 wacrax GensuHa ! posHOMY crekay (ayume
3€pPKaJbHOMY) WJH CHeuHaabHOl GeppoTunHO niactunke. [pu
9TOM OTNEeYaTOK IPHKATHIBAETCH YePe3 IOJOTEHLE PEe3HHOBHIM
BaJMKOM K CTEKJY COBEPIIEHHO IJIOTHO, 06pasyiolHecss BO3-
JAYIIHBIE Ny3BIDbKH BLIAABAKBAIOTCS K KpasM.

B TaKkOM BHie oTneyaTKH OCTABJIAIOT CYWIUTH 10 TeX nop,
1I0OKa OHHU COBEPLIEHHO NPOCOXHYT, IOCJE Yero OHH HJIH CAMH
OTCKAKHBAIOT OT CTeKk/ia, HAH XK€ JIErKO CHHMAIOTCS C Hero,

! MoxHO ApOTEPETL H TaibKOM, HO NIPW 3TOM PE3yabTaThi OVAYT Xymxce.
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ec/i HauaTh OTAEJATH HX C YIJOB. Ecan OTIEUATOK HE 1POCoX
g OTAENAETCS C TPYAOM, HYXKHO NaTh €My BBICOXHYTb, HHaue
oH Oyjner MOmopHeH. ;
[Tepen TeM KaK NPHKATH K UHCTO BBIMBITOM CTEKJISTHHOH HJH
eppoTI/IHHOffI IIJIACTHHKE KaXIOBbIH HOBBIU OTHE‘!&TOK', c.nezxyer
CHOBA HpOTepeTb €€ YKAa3aHHBIM BhIlIe paCTBOpOM.

4. BblGop HyxtHOro Kappa

Ipanuipl Kajapa, Aalouiue Hauboabmuid addexrt, MOryT npu-

GAU3ATENbHO ONPENeaAThCS YXKEe NPH ChEMKE, HO Yalle HX
MPUXOIUTCS yCTAHABIIU- ;
BAThL B IIO3UTHBHOM IIPO- _l
jecce, yBeJIHUABAs TOMb- 15X i ——
KO HY2HYIO 4aCTb Hera-
tuBa. (OKOHYATEJNbHBII
;e BHIOOpP Kaiapa ¢ 006-
Pe3KOi JIMIIHEro MOXHO
Jle1aTb. U Ha TOTOBOM
yXKe OTIeyaTKe, 0CO-
6eHHO Ha IepBHIX I10-
pax, KOrja HauMHaIo-
mwemy GoropaboTHHKY
3aTPYJHHUTEJbHO  Cle-
JaTb 3TO B IpoLecce
yBE/IHYEHHSI.

Onpenensite Hy»HBIH
Kaap KaKk Ha HEraTHBeE,
TAK W HA 3KpaHe yBe-
JUYUTENBHOTO anmnapara
H Ha TrOTOBOM OTHEYaTKe II0MOraioT ABAa KAPTOHHBIX YrOb-
HAKa pasmepom 20 X 30 ¢ npu mupuue mosoc B 5-6 cu.
Kak noapsosatbes yroNbHHKAMU, BUJIHO M3 pucyHka 120.

Puc. 120 TlpumeHenite yrolbHUKOB WA Pbi-
6oupa rkanpa.

5. MoHTHpOBHKA rOTOBOro cTneyaTHa

Korma my»xupiit Bbipes cHuMKa ycTaHOBJMEH, TOTOBHIH OTIE-
HATOK OCTAETCsA TOJbKO CJAerka 06pesaTb, NOAPABHSIB MO KPAasiM,
M IIDH )KeJaHWM HAK/JIEHThb HA KapTOH HJM IJIOTHYIO OyMary.
[Tpu sroM caenyer mOMHHTB, UTO MJIOXOH CHHMOK HE MOXET
HAMHOTO BHIMIPaTh OT XOpOLIeil MOHTHPOBKH, HO Bl€YaTJeHUE
OT XOpowero yBeqHYeHHS JETKO WUCIOPTHTh HEPSIIJIMBOH Ha-
KIGHKOH Ha KapTOH. VY IauHblii CHAMOK XOpOII K _G6e3 BCAKOM
Haksefiku, nostromMy G6e3 ocoGoii HeoGXOoAauMmocTu mnpHGerats
K Hell He caeayer. [/ HAaKJEHKH Jydlle NOJAb30BATHCA CKPOM-
HOil Genofi maM cepoif Gymaroit 6e3 BCAKMX PHCYHKOB HJH
pesbedHBIX yKpalieHui.
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HaksenBaTbh OTHEYaTOK HA KapTOH CJAEAyeT He BCeH MJo-
WaAblo, TAK KAK B 3TOM CJydae TPYAHO H36€xkKaTh HEKPACHBHIX
OyropkoB, & HaMasblBas KJEEM TOJAbKO y3KYH IOJOCKY CO
BCeX CTOPOH OTNeYyaTKa IO KpasM ero.

- Cunenyer u3beraThb Hak/JeHMBaTh OTIEYATKH ryMMHapabHKoM,
TaK KAK OH COJAEPXKHUT B Cebe KHUCAOTH, OT KOTOPLIX OTHeya-
TOK BNOC/IEACTBHHM IIOKPHIBACTCS KEJATHIMH ISITHAMH, MOXHO
N0/Mb30BATHCS CHENHANbHON MAaCTOH, KPaXMa/JbHEIM KJIEHCTEPOM
HMJIH CTOJISIPHBIM KJIEeM. '

Xopouiee BrevaTeHHe MPOHSBOAAT OTINEYATKH C TOHKHM
GenbiM KaHTOM 1O KpasaM. YTOOb moayumics GeJblii KaHT, npH
YBENHYEHUH HAKJA/JBIBAIOT NOA NpPHKPHIBalOUiEe GpoMocepe-
OpsiHyl0 OyMary CTEK/IO aKKYDATHO BHIPE3AHHYIO IO HYXHOMY
GopmaTy OTHEYaTKa PaMKy M3 TOHKOiH 4epHOf Gymari, oA KO-
TOPO¥ 1 noayvawTcs Gesnsle noast [Tocae nposBaerns: ocraercs
TOJNBKO 00pesaTh MX M3MHIIEK A0 UIHDHHBI XKEAAEMOTO KaHTa.

O ,xymomecTBeHHLIXY cnoco6ax MO3HTHB-
HOW neyarw ;

Kpome maroroBienuss ormedaTkoB Ha G6pomocepebpsHbIX 6y-
Marax, CymecTByeT eIlle Psii TaK Ha3hiBAEMBIX ,XYJ10XKeCTBEH-
HBIX“ CIIOCOGOB MO3MTHBHON NEYaTH, KOTOPHE GYATO GbI BEYyT
K BLICOKOXYIOXECTBEHHHIM pedysbrataM. K umcay wux oTHo-
CATCA: IVIATHHOBBIA NMPOLECC, MATMEHTHBIA NPOLECC, TyMMHAPa-
GHKOBBIl TpouecC, MAacCaAsHBI H GPOMOMAC/SHBIH IPOLECCHI,
pesuHoTHnusA. CnocoGBl 3TH, KPOME NOCJELHEr0, HEHOBHL M3
HUX OCOGEHHO MOAHBIM cpeau (OTOrpadoB-Xy10KHAKOB 32
TNoC/eiHHE TO/ABl OBl GPOMOMACIAHBL MPOLECC — ,6POMOHIL".

Bpomoitib MOXer AaTh MIOGONLITHBIE PE3yJAbTaThl, HO TOJBKO
B OYEHb M OY€Hb ONBITHBIX PYKaX XYMOXHHKA. DTOT MPOIECce
naet GoTorpaguuecKu TOALKO OCHOBY, KAK Gbl KOHTYPHI H3006pa-
XKEHHs, KOTOPYIO (ororpad oTmenbiBaeT Kpackoil Mo cBoemy
ycemorpenuio. MuHorna B pesyabTaTe JaHHOTO METOAA OGBEKT
CbEMKH Ha M300DAKEHHHM CTAHOBHTCHA IOUTH HEY3HABAEMBIM.
Kpome Toro, xaxplii Tako# O3HTHB SIBJSIETCA YHUKYMOM, He
MOXET ObITh JIETKO NOBTOPEH, M H3rOTOBJEHHE €r0 OTHHMAeT
MHOTO BpEMEHH.

[lepeuncaennbie croco6b HU B KAKOH CTENEHH He SBASIOTCS
MACCOBBIMH. CoOBETCKOMY (DOTOKOPY B3aHMMATHCA HMH  JaKe
BPEAHO, TAK KaK 5TO OTBAEK/IO GBI €r0 OT 6oJee BAXHEIX OTpPA-
creit pororpaduveckoit paGorsi. [TosTomy smecp mui me omnu-
ChIBaeéM 3THX CIoCcoOoB IIO3UTUBHOM IeyaTH, OTChlaad HHTEpe-
CylomuXcst K ClClHaNbHHM pyKOBOACTBAaM. ToBapumam ke,
NO/IL3YIOLIUMCSL B CBOeit mnpakTuyeckoii pabore um yuebe Ha-
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AMH YPOKaMH, PEKOMEHAYEM [0 UaCTH HO3UTHBHHIX IpOIeC-
gf,,, MOCKOpee OBJAJeThb INPOCTHIMH CHOCO6aMy: [mevuaTaHHEM
§ yBeaHYeHHeM Ha 6pomMocepeCpsHbX Gymarax.

Puc. 121. ®oroannapar BOOMIl1 ,Porokop Ne 1%, Bmpa-
BaeMbI 10 (HOTO0653aTEILCTBAM.

HypHan pna 3anHCH CBLEMOK

Ilng yuera ycjaoBHH CHEMKH W BHIBOLOB O AONYIIEHHHIX MPU
CbeMKe OmHOKax 3KCIO3UIMH, a Takxke 4YToOb He NepenyraTb
HEraTUBH U JaTb K CHHMKam NpaBHJbHbIE IIOANHCH, IIOJIE3HO
BECTH 3allHCh CIOXKETOB M YCJOBHH CbeMKH, MPUMEpPHO, HO Ta-
KoMy o6pasiuy:

] ] & © © =
& = = = | 2 |u§
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g Uro CHSTO b 2 L & g |Mpumeuanue
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3yueHHe TAKHX 3anucell npHHeCeT HauMHaloweMy doTopa-

OTHHKY OOJbUIYIO MOJb3Y, AACT €MY BO3MOXKHOCTD KOHTPO-

JHPOBATH CBOIO PAbOTy W OGJErYnT npuoGpereHHe IpaKTHye-
CKOro HaBblKa B OIIPEHEJNIEHHHW 3KCIIO3HIHH.

Ypor 19

YTo cHumaTe M Kyaa HANPaBnNATL CHUMKMH

Hayunaromuit ¢otorpapuposars wmaao 3ayMbIBAETCSH HaJ
H3BICKaHHEM O00beKTOB cbemkd. OH CHHMAaerT CBOHX POXHBIX
M 3HAKOMBIX, CHUMAET NeH3aXH, [10Ka3aBUIHECs eMy KDPAaCHBbIMH.
Takast cpemka Ha nMepBBIX MOPAX OBJAALCHHS doTorpaduueckon
TEXHHKO# BIIOJIHE 3akoHOMepHa. Ho coscem J10X0, KOraa
poTomobuTeNs H B HaJAbHEHIIEM MPOLOMKAET AEJATh CHHMKH
MCKMIOYUTeNBHO st Ccebd. Takoe mnpumeHeHHe ¢dororpacu-
YE€CKOro BOOPYMEHHS M 3HAHH# JIHIIEHO OOUIECTBEHHOH IeJe-
C006pasHOCTH, OHO NPHHHKAET BoTorpaduio, XKkortopas B Co-
BeTckoM Colo3e MOXKET H J[OJ/XKHA OBTh HCIOMB30BAHA He
TOJIBKO B KauecTBe ,Ky/qhTYDHOTO pa3BJEYEHHA, HO MpekKae

Cero Kaxk opyxue 60opbObl 3a BHIIOJHEHHE MNAAHOB COLMHAJH-
CTHYCCKOrO CTPOHUTEJNBbCTBA, KdK CPEACTBO OOMEHa ONbITOM
MEXAY CTPOUTEMAMH. i

Cosemceruir  gpomoniobumens-o6uecmeennur, HayunsuLiics
deaams y0osACMBOpUMENDHBE CHUMKL, 00AICEH cmpemumscs
K OOULeCBERHOMY NPUMEHEHUIO CBOLX gomozpagpuneckux 3na-
HUL 1 cgoeil meopueckoil aKmusHocmi. [Ipexxne Bcero ewy
CACAYET CBA3ATHCA C PEAKOJJICTHEHd MECTHOH CTEeHHOH ra3eTh -
W kayGoMm. Ecau crTeHHOH raseTsl HeT, Hajn0 OFOBOPUTHCS
C KyAbTKOMHCCHeH (ab3aBvMecTKkOMa M OPraHH30BaTh MON ee
PYKOBOICTBOM NEPHOAUUYECKHI BblIyCK (oTorasers uan ¢oro-
OI0//IeTEHSI K OTHeJAbHBIM KaMIAaHHAM M COGHTHSM. B K1ybe
BCEr1a MOMKHO OPraHu3oBaTh MEPHOAMYECKH OCBEXKAEMYIO BH-
TPHHY CHHMKOB.

Caenyer BKAOYHTLCS B paboTy MmecCTHBIX pabkopoB. Padora
B neyatu, pabora COBMECTHO C DPabGKOPAMH 4acT doroniobu-
TEMIO Heucyepnaemblii BHGOD TeM H HEOOXOMMMYIO MOJMTHYE-
CKYyIO opucnrupoky. CoBemianne mo paGCenbKOPOBCKAM  BO-
npocam npu ,IIpapre* (dpespasbp 1931 r.) oT™MeTHa0 B CBOEH
PE30JMIOLIHNA O q)OTOKOpOBCKOM ABHMEHUH: ,Beco onwsim npo-
AEMAPCROZO MACCO8020 (HOMOOBLUICEHILS, NEPED KOMOPYLLM CTIOSIM
3a0a4i UCNOAb308AKLS Brex gomozpaguueckux cun u cpedcms
8 CORUAMUCIMUUECKOM nacmynienun, 8 60ps0e 3. 2eHEPANLHYIO
AUHWIO RAPMUR, 10KA3bIBACM, 4MO nymb K OCYUeCMBACHUIO
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Jmix Yerel NeHCum uepes yuacmie 8 newamu u pabcenbkopos

Huu*. : S
CK%%J{?;?E?ﬁﬁCTCKaH,HE‘{aTb, ABAAIOMAACS, O CIOBAM, TOB. Cé?{
JIMHA, ,CaAMBIM OCTPBIM H CaMbIM CUJBbHBIM Opyﬂﬂeg6ol{:;1mﬁ,
1apTHU ", TPENBABAIET K doronobuTENO CBOH TP s 16
;;ImeJlHHH KoTOprie, ¢$oTONMOOUTEND .meoqmcg’_s o6y
gopbOy pabouero kJacca u BhHpacTer B oToxopa.

OcHoBHble 33Aaun HOTOKOPOB

®OTOKOP—A3TO TOT XKe pabKap, TOJIbKO Boop%meﬂn;x{ig::g:e,ga_
ye nepom, a ¢ororpadpuueckuM anmaparoM. £ro o
BOJAATCH K CJAeAYIOIIEMY: :
ﬂai{flCcBoélMM (I)OTOCHHIgl,KaMH aKTHBHO yqaCTB%BaTquesaeéregee_
yaTh B counanncmqecxomTCTponTenzggBS;)eBMOspobnpeeﬂememﬁ
auHuio maptuad. Temartpka
g%ﬁ:ﬁ " MEECTHbII\E)PI NIAHAMH CTPOHTbCTBA, nonm:::;gz:«;
KAMIAHUSAMH, 3aJaHHSIMU PeAaKNUid H MECTHBIX Opr a60T'y
Ilas TOro 4TOGH PasHOCTOPOHee U IiyOixe BECTH a;zrl pcsoer(;
dorokop 06sA3aH BHHKATb BO BCE CTOPOHH x;:s 4 il
NPeANpUITHS, KOJAX03a HJA YyupeKAeHds, 3HA i
BUAeTh BCe,—OT O6OJbIIUX NPOHU3BOACTBEHHBIX pHe i
OBITOBHIX MeJouel. POTOKOP MOJKEH NaBaTh CHHMKH,FaHPB 8
KO OTPa}Xalolue yKe COBEPIIHBIIMICA (aKT, 6Ho é)x?a%'rb );m_
ke, onepaTHBHBE, PACCIHTAHHBIE HA TO, UYTOOHI sl
JIOKUTEAbHOE BO3JEHCTBUE HA HCXOX GOPbOHI 3213aupmo i
[1aH, 3a NMPOM3BOJCTBEHHYI0 RHCLHMIIHHY, 32 peal it S
WA HHOTO KOHKPETHOrO 3ajdHHs, Ha KOTOPOM B6IL L
MEHT HeoOXOAMMO COCPeIOTOYHTh BHHMaHHE pPabOHUH y
HOCTH. :
melgeTgl?:omee 3HaueHne B pabore (QOTOKOpPA nmgﬂo;mlemr:;x:
e e Wanpapnte, A OnyGaoBasw. Kasecmso
neyataTh W TYT kK€ HaNpaBH [ ? y
pabomo. gﬁomt})’xopa onpedeﬁfzezz;:btenpggﬂtgﬁc’zu»ct(t)zq lz;);tl?gcnz;-
AbHbLMIL pe3yapmamamu, Kor i3
Zzeecmuy cnfpoz);meﬁbcmay CBOfgpgﬁfzzgi u wupokoe 06HAPO
¢ €20 CHUMKQ UMl cepl ; _
()Oggg&ol}-ﬂonmen OBITH NPOBOJIHUKOM o6men:{ npgg;:;z)[z;—
CTBEHHBIM ONBITOM MEXIYy 3aBOAAMH, LE€XaMH, M:. ng)ﬁxoﬂmo
HbIME Gpurajzamu ¥ paGorHukamu. Jlas sTOT Heos® o
CHEMATh He TOJbKO KOHeuHble pesy/abTaThl U 110(:11”41\4Kax i
¥ NyTH K 3THM AOCTHXKEHHSIM,—I1OKa3bIBATh Bug paImO"HaJlH-
Npeo0eBaIUCh T€ MW MHble TPYAHOCTH, KAK i s
3aTOPCKHUE MEPOTPUATHSI, KAKAs PaCCTAHOBKA leaﬂﬂﬂ- o ior,
BLIIOJIHEHHE TOTO WJM HHOTO TJjaHa WA 3ak
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kaKk ¥ palKop, AOJ/OKEeH BO-BpeMsl pasobaauyaTh HENOYETH W
3/0ynoTpebJ/ienns, NOKa3biBaTh HX NPHYMHH M [0 BO3MOXHO- i

CTH ,KOHKDETHBIX HOCHTeJeH 3/a‘.

2. Henpecranno mNOBHIIATL CBOH NOJHTHYECKHE U 0Guie- 'j
06pasoBaTeNbHbIl YPOBEHb, TaK KAK TOJbKO 10 Mepe pocra
3TOTO  yPOBHA IOBHIIAGTCS  NMONHTHYECKAs 3a0CTPEHHOCTH |

¢oroxopoBckux cuuMkOB. Hano ocroBaTenbHO, MO-GoJblie-
BUCTCKH OBJ3J€BaTb TEXHHKOH CBOEro IPOM3BOJACTBA ¥ TEX
NPOHSBOJACTBEHHbIX MOMEHTOB, KOTOPHIE€ NPUXOAMTCH CHUMATh.
bes atoro (poTokop He CyMeeT CXaThIBATH TMaBHOE H peluaio-
uiee B NPOM3BOACTBEHHOH IKH3HH, He H36eXHUT Trpybeimux
OomHOOK KaK B CHHMKaX, TaK M B TEKCTOBKAX K HHM.

Jasi TOro u4to6el HauAyYwuM 06Pa3OM [OKA3LIBATH - OMBIT
YAApHOH paboTH, @omokop Oo.sxcen Owmp cam y cebs Ha
npoussoocmse YOAPHUKOM. /

Hano HenpepniBHO COBePLIEHCTBOBATHLCS H B ' TeXHHKe ~ do-
TOrpaupoBanns, Tak TaK He TOJbKO OT COJAEpPKAHHS, HO
M OT TEXHHYECKONO KauyeCTBa CHMMKA, OT TIIATEJbHON mpPO-
padoTku AeTanel, OT KOMIO3ULHOHHOTO NOCTPOCHHS 3aBHCHT
ACHCTBEHHOCTb CHHMK4 H, CeJ0BATE/NbHO," Te NPAKTHUECKHE
PE€3YJIbTATHl, KOTOPLIE ONPENEJSIOT KayeCTBO paboTH ~ oTo-
Kopa.

-3. CozeitcTBOBATH PA3BUTHIO H OPraHH3aLuH POTOO6MECTBEH-
HOCTH — BOBJ/IGKAaTb B (OTOKOPOBCKYIO paboTy APYrHx Ha-
YHHAOMWHAX ¥ (oToMo6uTeNeH, Pa3bACHATh UM OOJbIIHE 06-
IMECTBEHHO-NOMTHYECKHE 3aJaud COBETCKOX  (ororpaduu,
00beIMHATD UX B TPYNIB H GPHraibl, MpOSBIAATH MHHLHATHBY
B OpraHusaluu yuyeGHBIX (OTOKPYKKOB M OGILIECTBEHHHIX (DO-
Tonaboparopuit. Koanextusuyio pab6ory dOTOKOD JOJKEH
NpeanounTaTh paGoTe B OJMHOUKY yXKE IO OZHOMY TOMY, 4TO
MY KOJJIEKTHBHO¥ paboTe MOXHO Gosee riyGOKO M pasHO-
CTOPOHHe NpopaboTaTh M BaCHATH TeMy M, CAMOE [JaBHOe,
IIMPOKO NPUMEHHTh METOIbl COUHANHCTHYECKOrO TPyAa—-COIi-
COPEBHOBAaHHE H YAAaPHHYECTBO.

Hak npuctynute K thotoKopoBCKo# !
CbeMHe

Hamerus cam KaKy1o-1460 TeMy MJH NOAYYHB 3afaHHE OF
PELKO/IErnu Hiau Kay6a, (OTOKOP HOMKEH OCHOBATEbHO
HOATOTOBHTLCsI 10 37O TeMe, O6ecneunTh e NPaBUABHY IO
NOJUTHYECKYIO TpakToBKY. Ecaiu Tema cBsasama c pasBepHyB-
HIeHCa Y€ MOJMHTHUeCKON KaMIlaHWeH, HAAO IOUHMTATh CTATHH
H 3aMETKH Ha 3Ty TeMy, HameyaTAHHbLIE B MECTHO H U EHTPA/b-

Ho# raserax. Ecam rtakoro MaTepHasa eue He HMEeTCs, Halo |

no6ece/0BaTh Ha JAHHY10 TeMy C NPONAaraHAMCTOM MECTHOR
papTaYeHKH, IOTONKOBATh C paGKOpPaMH. Y CBOMB NOAUTHYECKOE
3HAUEHHE M COJiepKaHue TeMbl, (POTOKOD MHOMIKEH HaMETHThL
npe/BapUTEe/bHbIH YEPHOBOH MJaH CheMOK,—KDPaTKHil epeueHb
CIOXETOB, HEYTO BPOJE CleHapus, —20e, 4mo u 8 KaKok
[10C/JEe0BaTeIbHOCTH OH cobupaeTcst CHUMAThb. Ha MecTe cbeMox
5TOT MJaH OyHAeT YyTOYHEH M JOMOJHEH.

[IponsBois CHEeMKYy He B CBOeM Liexe W TeM O6oJee He Ha
cBOEM MpPeNNnpHATHH, GOTOKOP L0/KEH JOOHTbCS aBTOPUTETHOM
¥ XOPOILO OCBENOMJEHHOH - KOHCYJ/bTAlHH, TOCOBETOBATLCSH
C NPeACTaBHTE/NIMH TEXHHYECKOTO PYKOBOACTBA H 06111eCTBEH-
HbIX opranusanuii. [Tocse cheMku NOJME3HO NMOKA3aThb TeM Xe
TOBApHIIAM pe3yJbTaThl ‘M C HHMH 2Ke COrJacoBaTh TeKCT
K CHHMKaM. DrBaloT c/ayuyau, KOTjAa OT TeX e KOHCYJbTaHTOB:
1enecoo6pa3HO MOJYUYHTh BH3Y Ha CHHUMOK W HAa TEKCT K HeMY
(HanpuMep, NPH ChEMKaX HOBBIX MAaJOU3BECTHBIX MAallUH, IPH
ChbeMKaX JyYINUX YJapHUKOB, BBHIIBHIAaeMbX K IIPEMUPOBAHHUIO
M, B OCOOEHHOCTH, K HAarpa;JeHHIO OpJLeHaMH). POTOKOPHE
4acTO = NyTAIOT Ha3BaHWEe MallWH, Jal0T HEBEpPHbIE IaHHbHIE
0 HUX MOUIIHOCTH, YaCTO HCKaxalT CBEAEHHS O MOCTHXKEHUAX
YAapHUKOB H T. A. Takue omuOKH HEAONYCTHMbl, W KBand(u-
IMPOBAHHAs KOHCYJbTAlHs MOMOXKET uX usbexars: ,Kro Oyser
C HaM¥ PasroBapHBATHP“—CKAXYT Ha 3TO HEKOTOPbIE (pomxo“pu.
TyT Heab3ss pPeKOMEHAOBaTh HHKAKHX OCOOLIX ,HOAXONOB®,—
BCE 3aBHCHT OT yMEHHsI caMOro (oTokopa nocraBuTh cebsi, OT
€ro JIMYHOTO aBTOPHTETa, KOTOPHIH 3aBOeBHIBaeTCS OOAbIIOH
0011eCTBEHHO-TI0JIE3HOI PaboOTOH, onpenensercss ob6UMM TNONH~
THYECKHM M KYJbTYPHBIM yPOBHeM (hOTOKOpA.

[ne 6B GOTOKOP HH MPOH3BOJHMJA CHEMKY, OH AOJMKEH 3a-
BOTUTLCS O HauGOJbIIEH O0KYMEHMAALHOCMUI CHHUMKA, TO eCTh
buxcupoBaTh uepTh, Haun6ojee XapaKTepHble AJAs HAAHHOTO
MeCTa M. BpPEMEHH CbEMKH, OTJIHYAIOIHeCcs OT APYTHX MeCT
1 BpeMenu. st ob6ecrneyeHus NOKYMEHTaJIbHOCTH, HaAO CTa-
paTbCd BKJIOHATH B KaAp XapaKTEpPHYIO BBLIBECKY, TIJIAKAT, JO=
3yHr, 00bsiB/JIEHHE, NPOCTO HaAnmuCb. Takue neraam HJOKYyMEH-
THPYIOT CHHMOK ¥ TEM CaMbiM MOBBIIIAIOT €ro O6uieCTBEHHO-
NOJIMTHYECKYIO HEHHOCTb.

OcHoBHbIE yHasaHHA O HOMMNO3HUKWH
CHHMHKa

BhipasuTeabHOCTb, a CJEAOBATeNbHO, ¥ EeHCTBEHHOCTHb
oTocHHMKa B 3HAUMTEAbHON Mepe 3aBHCST OT ero KOMno3u-
4uu (nocrpoenue cHumxa). PoTokop, BIIOJIHE OBJAMEBLIAH TEX-
Huko# (oTorpagupoBanus ¥ CHUMAIOIMI NOAMTAYECKH AaKTYy=

.
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A/BHbIE CIOXETHl, 3a4aCTyI0 He HOCTHraer B CBOeH pabore Tex
TICJIOKHTEAbHBIX Pe3yJbTaTOB, 0 KOTOPHIX MBI TOBOPHIH BbI-
L€, €CAH B KOMNO3HUUOHHOM OTHOIIEHMHH €ro CHUMKH CKYYHbI
H onﬂoo6pa3be,—nocrpoeHu 10 TOpH30OHTaNH, HEGO W 3eMas
HCJAT HX Ha JBE NONOBHHHI, TPYNNEl CHMMETPHYHO pacmona-
raloTCd B Kaape .M T. x. Taxkmux CHUMKOB He 6epyr Goubmue
Ta3€TBl H XKYDHAJBI, K ¢porokop HEPEeAKO Aaxe He 3HAET, no-
uemMy He OepyT. Ileso O6bsICHSAETCS TEM, UTO CyxHe M 'OmHO-
o0pasHele no KOMNO3HIHH CHHMKH He NDUBIEKAIOT BHUMAHHS,
4 CI@N0BATENbHO, U He BOBLEHCTBYIOT. B Go/bmHHCTRE caIy-
9a€B  TOPH3OHTATBbHOK KOMIOSHmmMK  caenyer mpexmountats

1 » TO €CTb BHOHDATh Tagyio TOUKY CbeMKH, MpH
KOTOPOH OCHOBHHIE 06beKTH CHEMKH pacmosiarainch 6b 1o
Juaronaau. Takoe KOMNOSHUHOHHOR NOCTpPOeHHe npujiaer
CHHUMKY Hau60.buyio AHHAMHYHOCTB, Jerye YCTPaHSCT CHM-
METDHIO B pacnonoxenuy OCHOBHBIX JfeTastedf. Chemyy CBepXy
HJIH CHH3Y u cGoky $orokop nomxen NPEeANOYHTATL CheMKe
Ha YpOBHe 06bexTa, Cepenu u ,B n06%. P33H006p83HEM KOM-
TOSHIHK YacTo ypaercs oxupig

‘CTapoy, HO B NOMTHTHYECKOM OTHOWIEHHY 3HAYUTEAbHOMN TEMHI.

BEIX TOueK chemkd. EcTh He mano CIOXKETOB, KOTOPHIE HEAb3s
CHHMaTb Besikmit pas OXMHAKOBO, TaKOBHI, HallpUMep, CHUMKH
K Da3iuYHbIM CE/IbCKOXOBSIHCTBEHHBIM  KAMMAHHAM (ceB, y60p-
Ka ypoxas, kpacusle 06035 u 7. q.).

Poroxkop, KEMAIOMME  coBeplIeHCTBOBATHC pacru
B 06JaCTH NoCTpoeHus CHHMKA (KOMMO3HIMK), 10/KeH cMeJo
OKCIIEPUMEHTHDOBATh, He CMYLAACh OTAENbHBIMH Heyragamy.

b

B KaKoM caywae mazno matp KPYNHbIH, 8 B KAKOM — O6mui nan,
CHumkn KDYNHBIM nanoM KOMITOSHIIHOHHO CTPOUTD npoie,
9eM o6WmHe naanu co MHOXeCTBOM JeraJiell, ua KOTOPBIX Hazxo
BBIOHpATH OCHOBHBIE, OMOpHBIE B IIOCTPOEHHM CHHUMKA. Pas-
MEDLI HOBOTO, OrpomHOTO Ll€Xa MOKHO MOKA3aTh TOMLKO 06N
MAHOM; TOJBKO. O6IWMHA Miay MOXET XaTh NOJIHOE MpejcTaB/e-
HHE O pasmepax KBADTHPLI B HOBOM paGouem roponke. Bes
O0Wero niaga ye o6ofxercs doroxop, xenawoumui AaTh MOJHOE
NPpeACTaBIenne o6 Y/HIE KONIX03a HJAH O HOBOM KOJIXO3HOM

CKOTHOM ,lIBope,
[Ipr  covemke O0WUM MAaHOM CICLAYeT Ha INepBOM MIaHe
B34ATb OXHY-ABe XDYTHBIX AeTasu, PacrnonoXuB ux He B I€HTDe,
Y HIM B OXHOM H3 YIJIOB CHHMKA. Taxune

KpylHble  peranau YPaBHOBELIMBAIOT  KOMIIO3HIIHIO CHHMKa,
CARNAHHOTO OOWHMM mayoy, Poropabor

BETKY OJ/HKakwero nepesa, CBHCAIOWLYIO0 COOKY H CBEPXY, KPaH |
HAW AKOPb KPaHd, B3ATHIE KPYMHEIM MATHOM HA (oHe rpaHAHO3-
HBIX XKEJNE3HBIX H CTeKJSHHbIX KOHCTpYyKUH# uexa. Tak, Hanpu-
Mep, poTopenoprep cusa buryper paGounx ua NEePBOM MJIaHe
NaHopam JIHeNnpoBCKOM WIOTHHBL B 5TOM C/lyyae peieHue
KOMIIOSHUHOHHO! 3afaun 06PasnOBO NOYHHEHO CMBIC/IOBOMY
SHA'IGHUIO: CaMast MOIHAS B MUDE IVIOTHHA MOKA3aKa He 0COGHSs-
KOM, a BMECTe C ee CTPOUTe/SMH.

Ipasusnbuas, nan6onee BEIDASHTEJIbHAT KOMMO3ULHA Ompe-
ACJNACTCH B MOMEHT CHEMKH, HO- 3HAUHTE,bHLIE KOMIO3HIHOH-
HEIE .MBMEHEHUSI MOTYT OBLITh BHECEHL! Ipu BHIGOpE KaApOB Ha
FOTOBOM HEraTHBE HJU CHHUMKE (cm. ypok 18-it). Hekoroprie
doropabornuku IIAPOKO MNOJb3YIOTCH 3THM HPHEMOM M npu
YBEIHUCHHH MOJIYYalOT C OAHOrO HEraTHBa 10 3 u GoJiee kaxpos,
Pa3HOO6DABHBIX 1O KOMIIO3HIUH.

Hak cocrasnats TEHCTOBKY

B konne npomaoro YPOKa OBLIO yKa3aHO, YTO Kamblil
dboropaborauk KoMmken Bectu 3aMCh BCEX CBOHX CBHEMOK.
Kpome sanucu ycaopmi CBEMKH, HEOOXOZHMO COCTaBJSITH
TEKCTOBKM K CHUMKaM. TO HYXKHO HEe TOJLKO JJIS. CHUMKOB,
NpeIHasHAYaeMBIX [/ NEYaTH, — B CBOEM JIHYHOM boToapxuse
CJICLYET BCe CHUMKH, HMEIOIL[HE KAKOe-Iu6o OO0IIeCTBEHHOE
3HAYEHHEe, COXPAHATbL C MOAPOGHBIMH ~TEKCTOBKAMH, UYTOGbi
B /I06OM MOMEHT, Haiing HEOOXOMMMEIH CHHMOK, MOXHO GLLIO
TOUHO yCTaHOBHTb €ro coaepiaHue,

TekcroBka k cHumKy nomxHA GuiTh NOAPOGHO! U NOKyMeH-
TaNbHOH, B HeH mpexjge Bcero CIeNyeT yKasaTb, X020a W 20e
OblJa mpou3Begena CbEMKa; Na/lee — yKasaTh 3HAYEHHE H MPO-
MSBONHTE/LHOCTb CHATONO NpPENpHSITHS, nexa, Ko/axo03a HJM
COBX03d, 4HC/IO PAGOYHX HJIA KOAXOBHHKOB, XOJ BBIIIO/IHEHUST
Had JaHHOM NPexnpusTHH 6 yCIOBHE TOB. Cranuna, xapakrep
TEXHHYECKOro o060pyaoBanHus. 3aTem Hano YKasaTh, Karxoit
MOMerm 3aUKCHPOBAH HA NAHHOM CHHMKe. Eciu B KPYIHBILT
IL1aH momanu Jioau, caAeLyeT ykasarth, kmo OHH, BBHIIOJIHIEMY IO
HMU paboty, ux damuauu. ECau cHst Y/AapHHUK, HEOOXOAHMO
SamncaTe mokasatenu ero paGoTH, XapaKTepU3YIOLUIUE ero, KaK
YapHuka. :

Texcroska momxua 6biTh 0e3yKOPH3HEHHO TOYHOJ, MOTOMY
1T0 ommubka B TekcTe K CHAMKAM INDH HANEYATAHHH. ero
B ragete w/iu B KypHaJse OTHOCHTCH K YHCJIY CaMBIX TPYOBIX,—
HITOCTPaTHBHE MaTepHas B IEpBYIO ouepenn IMPUBJAEKAET
BHHMaHHe ‘YHTaTeslel H TEKCT MO HUM IPOYUTEIBACTCH, KaK
paBu/io, 60JbWHEM KOMHIECTBOM YHTaTe/eH, YeM JADYroi
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Marepuasn rasetl  m xyprasa. ITostomy-To BbIll€, H3Jaras
OCHOBHBIE 8a/1aYH - (OTOKOpA, M PEKOMennoBasn™ porokopam
He TO/IbKO KOHCYJbTHPOBATbCH MO OTBETCTBEHHLIM TEKCTOBKAM
¢ HauboJee OCBeNOMAECHHBIMH TOBApHINAMH, HO W 6paTb BH3Y
Ha HEeKOTODble TEKCTOBKH.

B kakom Buge HanpaBNATb CHUMKK B rageTs
H HypHanbl

Hlpu corpyannuecrse s MECTHOH CTEeHHOH rasere niy ¢oro-
Td3eTe 3TOT BOMpOC paspemdiercs AOTOBOPEHHOCTLIO ¢ pef-
KOJIIETHEH HJIH TOBAPHILEM, BeAI0NHM o opmaIeHHEeM raseTh,—
OH YKa3blBaeT HeOOXOIHMble P4SMEDEI, TOH OTneuatka u 1. f,
Ho ecan ¢porokop no KauecTBy cBoei paboTh BEpoC HAaCTOJMBKO,
ATO KENAeT M MOXET COTPYIHHYATHL B 6ObINOH meuaTHOH —
PalOHHOH, 06s1aCTHOH wuuH AdKe LEHTPATbHON — rasete, oy
AO/UKEH 3HATL HEKOTOpHIE Bechbma HEC/IOKHbIe TpeGoBanwus,
-KOTODbIC Ta3€THl M KYPHAME NMPEABABIAOT K dboroxoppecnon-
NEHTaM. _

[pexne Bcero me CI€NyEeT 3aTeBaTh NpeBaPUTENbHYIO
NEPENHCKY O IKeNaHHH COTPYAHHYATH B rasete, o corJaacuu
PEAAKINU HA COTPYIHHYECTBO, O BHICHLIKE KOPPeCnoHIeHTCKOro
YAOCTOBepenus ¥ r. m. Hano 0TOGPATh TPH-IATH CBOUX CAMBIX
AYMUIHMX CHUMKOB H CPa3y e [0CJaTh HX B peraxkuuio B Kaue-
CTBe 06pasuoB paGoTH M Ha BLIGOD /1A HameuyaTaHus. Jlyume
BCETO NIPENBADHTENLHO MOSHAKOMHTHCS ¢ XapakTepoM rasersl,

BEIET B J1aHHOE BpeMs.
lazemor u HCYPHQNbL NPUKUMAIOM CHUMKWL mOAbio 8 omne-
HAMKax, npuyem mo KaACOMy CIOXETYy J0CTaTOYHO mocuaars
OAUH ornewatok. OTnewaTtox nouken OBITb  HOpMa/bHEIM
H CHe/NaHHBIM Haubosee COBEPIIEHHO, BHISIBASITL BCe JAydnIHe
KauyecTBa CHHMKa. Pasmep xenarenen we MeHee 9 X 12 cm,
HO ecnum umeercs BO3MOXKHOCTE YBEIHUUTE * 1o 13 % 18 u
18 X 24 cu, 10 JYHIIE MOCHIAATL OTINEYATKH TAKHX pasmepos,
TAK KaK ony Haubosee CIIOCOGCTBYIOT BHIABJAGHHIO BCex Lo~
CTOMHCTB cHumka. [asHuneBbT CHHMOK BBIDVIAZHT JAyuiie MaTo-
BOro,: noaromy DEKOMeHlIyETCH'HOCbIJIaTb IITHIEBLIE OTne-
YaTKH; 3TO ONHAKo ye OSHAYAeT, UTO XOPOWMH CHHMOK Ha
MAaToBOH OyMare mue yoxer GBITH HCHOJB30BAH. Ornevarky,
I[€LHA3HAYaeMble N rager y KYDHA/IOB, He caexyer OKpa-
HiIBaTh, MX (HALO RenaTh B OGHUHOM YEpHOM ToHe. CHHUMOK
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HA0 CONMPOBOAUThL MOAPOGHOK TEKCTOBKOH, IO COCTABJCHHIO
KOTOPO# OLIMM DAHBI BhimIe OCHOBHEBIE YyKa3aHHSI,

B conposoanrensuonm THCbME@ K TepBOH ke mnOoCHLIKE
CHHMKOB CJEAYeT JaTh PeNaKLHH OCHOBHELe CBeeHHs 0 cebe,
yKasaTh .CBOH mOAPOGHBIH alpec, MecTo paboThHl M 3aHHMA-
EMYIO  JO/DKHOCTb, BO3PAaCT, COLHAJbHOE NPOHCXOXKIEHHE
H NADTHHHOCTL. B 3ToM ke mHCbMe Haj0 BKPATIE OCBETHTH
9KOHOMUKY CBOero paiona, YKasaTh, KaKOro poja ChbeMmKH
HHTEDECYIOT aBTOPA H 4TO JyyYmie Bcero My yJnaercs, 4To on
MOMKET B NaJbHEHINEM CHATH 1A% AAHHOrO usnanus. Ecau
y doroxopa mer ocHoBaHui CKPEIBATDL CBOIO (haMuanIo, craenyer
HAlHCATb B PENAKUHIO O TOM, YTOGHI IIDHHATBIE CHUMKH GBIJAH
HANEYaTaHEl He 06e3/MHYeHHO, a ¢ hamuanen aBTODA.

Hanevaraunbie cuumkn ON/IAYUBAIOTCA aBTOPAM WX B 3a-
BHCHMOCTH OT yCJOBHI Omiarh, YCTAaHOBJIEHHBIX B H3JaTe/b-
CTB€, M KayeCcTBa CHHMKA. He IDHHATHIE N/ NMEYATH CHHUMKH
PElaKUuN NOJ/IKHBL BO3BPAIATH ABTOpaM, 06 3TOM yCJOBHH
TaKKe CAeAYyeT HANOMHHUTL B COIDOBOIHTENLHOM IHCHME
M TPeGOoBaTh OT PeNAKIHH ero BbINOJIHEHH .

Hak ycraHnosuTth cBase c Cotatoto

Coio3poro — 310 Beeconsnoe dororpaduueckoe usnarens-
CTBO, OCHOBHOH 3a/1aueif KOTOPOro AB/sIeTCY CHabxeHue nevatn
borountocTpaTHBHLIM MarepuasoM. B oramume or raser
" xypuaaos, Coosomo npunumaem MOAbKO Hezamussl, Hop-
MANBHO IKCROKUPOBAKKBE U Nposssentpe. Tpe6oBaunsa Coos-
boro x cHuMKaM ONPENLAOTCA TeMH TPeGOBAHHUAMHY, KOTOpBIE
MPEIbSBIAET K €ro NPOAYKLHH Meyars. [TpenmymectBa co-
Tpyannuectsa B Coo3(oTo 3akmouaioTes B ToM, 4T0 CoI03-
boro npunnmaer cuumros or OTAEJNbHBIX aBTOPOB BO MHOTO
Pas GoJbiue, yem wMoxer IPHHATL Kakada-iu60o oTaeabHAS
Penaknus. Kpome Toro, Corosdboro nmaer couwm doTokopam
O0uue naaHoBble u MHARBHIYya/IbHbIC 3a]aHUS, 10 HEIPHHATHIM
HeraTaBam naet ycTuyio u THCbMEHHYIO KOHCYJ/IbTANMIO, HAHGO-
JI€€ AKTHBHBIX borokopos u BBIABHTAIOMIMUXCS U3 HMX YHCAA
Co6KopoB cHaGkaer qJOTomaTepHaJIaMH—nnacmﬂxamn, XUMU-
Kamusgmu, marmmem. - HeraTupir ONJIaYUBAIOTCA  OT 4 py6.
U Bbillle, npuuem AYUIINE CHUMKH 0c060 NPEMHPYIOTCH.

st yeranosaenus CBSIBK M COTPYAHHUECTBA C Corosgoro
Ha10 nocaars B orger KOPPeCnoHAeHTCKOH cetn Co103(h0TO

OCKBa, 12, ya.25 Oxrs16ps, 4) 06pasibl CBOmX pa6ot, 5— 10
AYUIEX ‘1 cBeMmux HEraTHBOB C TEKCTOBKaMH; B COINPOBOIH-
TeIbHoM VfistebMe nago COOGUIMTL Te Ke CBejeHHS, KAKHE MBI
Pexovennosaan coobuwars B COMPOBOAUTEMbHBIX  HHCbMax
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penakuusam. Ilo osHakom/iennu ¢ Marepnasiom, Coioaporo npu-
ChI/IAET €ro OUEHKY, H, eC/H Marepuan YAOBJETBODHTE/EH,
TO M aHKETy, 1O 3aNOJHeHHH KOTOPOH (oroxopy BricHIaeTCY
KOPPECNIOHAGHTCKHH OHJer.

Kpome nenrpaabhoi peaaxuun, Cowo3doTo HMeeT CBou
OTACJEHHS B DsAle KPAeBBIX H OGJACTHBIX UEHTPOB HanpuMep:
B JleHunrpase, Pocrose:na-Jlony, Camape, Ceepanoscke, Tud-
auce, Baky, Kuepe; ¢doToxopam H3 3THX KpaeB M obJacTeii
Le/1eCO06pasHee yCTAHABAMBATL CBA3L He ¢ uentpom Coios-
¢oto, a ¢ ero COOTBETCTBYIOIIUM OTHAE/NEHHEM, TAK Kak yepes
OTAC/EHHE MOMNHO NPONBHHYTH B I€YaTh 6OJblre MarepuaJa,
UMEIOIIEr0 MECTHOE KpaeBOe 3HAYEHHE, HO He IPEJICTABJISAIO-
LEro MHTEpeca N/ MOCKOBCKHX HM3MAHHA H H31aHMi] APYTLHX
obaacrei. (K uucay rakoro POLa CHUMKOB OTHOCHTCS 60/bILIHH-
CTBO Pa306/aunTeIbHBIX CHIMKOB, 110 KOTOPHIM HANO MOGUTHCS
HEMEINCHHBIX U KOHKPETHBIX MEPONPHATHI CO CTOPOHBI MECTHBIX
KPACBLIX ODraHuM3auuit M KOTODHE B GOJbIIHHCTBE caydaen
HE NPEJCTABASIOT HHTEpeca AAs raser u KYPHAJIOB, BHINYCKA-
EMBIX B ADYrHX Kpasix H 06Jactsx).

Ypox 20

Opranmsauus u maccoras padora thoro-
Kopos

Hak opranusosarts hoToKOpOB Ha npeg-
NPHATHH

OcHoOBHble ycTanoBKH 10 Opranusauuu  (HOTOKOPOB AaHbI
padcenbKkopoBCKuM coBemanuem npu ,[IpaBre“ (beBpaan
19815 r); KOTODOE€ NpeNoXHI0: ,B3gms mseepdsuis Kypc Ha
npespaijerue  ghomoarobumenscrozo osuorcenuss 8 Osuncenue
géomopaéce/szoposcxoe, — Henocpeocmeennyo  opeanuuec VIo
tacms pabeeaskoposcrozo dsudicenus, co eceun BbLLMEKAIO UM
omceroda suwsodamu g OmHouenu 3adau, opeaHu3ayun, pyro-
80dcmaa, dopm 1w memodos padomst. OcHOBHAS (OPMA HU3OBOH
OPranusanuu GOTOKOPOB JOMKHA GbiTh TAKOH JKe, UTO U y pab-
CEIbKOPOB, — Gpurana, cosnaBaemas NIDH PEIKOJErHH HH30-
BOH rasery y pa6oTatomas noy ee PYKOBOACTBOM KaK COBMECTHO
¢ pabeeabkopopckumu OpHrajgaMi, Tak M CaMOCTOSTENBLHOS,

Ha npakruke HH30Bast (OTOKQPOBCKast pa6ora pasBepThI-
BA€TCsI B Takowm nopsiake. S

Ha mo6om Ipennpusituy, B KO/X03€, B KpacHOapMeHCKOH
HacTH M- 1. L., rpe ecrp paboure  HIM KOJXO3HHKH, HJH
KpacHOoapMeLBbl, HHTepecyomuecs dororpaduest u xena-
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IOIAE CTATh (DOTOKOPAMH, MOxeT ObITh HeMeLJeHHo CO3laHa
rpynna ¢poToxopos. Hﬁnuuaropm (mycts xorsa 61 2-3 yesoBexa)
AOCTAIOT HEOOXOaUMYIQ PYKOBOAsmyI0 JAUTEPATYPY, CBA3LIBA-
I0OTCA C DEIKOJIErHel MeCTHOI CTEHHOH raseThl (LEXOBOH HiH
obmel nus NPeNnpUATHsA, nug 4acTH), ¢ npodoprasusamnuei
1 BHOCAT  MNpeN/oXKeHHe moBecTy pH ux noxaepxke pa6ory
0 OpraHusanuu u obyuenuio dorokopos.

€ HalJeTCs peaKoerny u npodopranuzanuu
He Nowin 6l B 3TOM peje HaBCTpeyy, 4
KOTOpasl He HyxJIaaach G6u p borocunmkax ecanu He 1Js
HOMEILEHHS B rasere (rasera, nedaraemaa ua CTexsorpade, He:
MOXET INOMemaTsr CHHUMKH), TO aas BBITyCKa (hoTorasersy
B BHIAE MPHJIOXKeHHS.

Kyabropranusanuy NPOQCoI030R, coraacuo AUPEKTHBAM Ky/IbT-
MaCCOBOTrO CekTopa BLCIIC, nomxug BCAYECKH HOAJEPXKH-~
BaTb Da3BHTHE MaccoBOro doroxsuxenns u CONEHCTBOBATD.
poroxoposckoii pabore, —c mux CTOPOHEI - NepBasi NOMOuIL.
dorokopam Heo6xoxuma TI0 OpraHusamuu q)OTo.naGopaTopun
1 NpHObpeTeHuio Goroannaparos g KOJVIEKTHBHOTO 1OJIb-
30BaHH4.

BusBass TOBapuefi, Brageomux dororpapuueckumn zma-
HUSMH, MHULAATOPBL TyT e OPraHU3YIOT M3 Hux Opuraml,
pabortamomue 1m0 3aranusy Peixoaiernn. Ha manenpkon npenu-
PUATHH 6OABIIOrO KoMMYecTRA Opurax He Opraumsyerip, —
OGBIYHO 3nech CO3AaITCA 0xHA-ABe OpHrausl, pa6oraouue
COBMECTHO C pabkopamu u o CHeUHAaJbHEIM 331aHHAM.

W3 cocrapa TPYNIEL CA€AYeT BHACIHTH: _

OprannsaTopa poTokopos, YTBEPXKIACMOTO peiKoanernei, i

CBA3HCTA LEHTPAAbHO (pOTopaGcebexoposcxoﬁrase'ru Do-
Toxop“. (Ampec pesakumu: Mockga, 6, CalIOBaH-KapeTHaﬂ, 10).

OcroBHble 00513aHHOCTH Opearusamopa rpynmnm borokopos.

DOTOrpaduveckoe o6cayKuBanme MECTHOH HH30BOH Ia3eThl,.
Pasbacuars um IVIAHOBbI® 3aLaHUs DeNKOIIerun | BCSIYECKH
PasBupaty nx HMHULHATHBY.
4 Tecrefmum 06pasoM yBsi3bIBATH padory rpynnsl ¢ pabo-
I‘OnumeCTHux OPraHu3aumii, KepxaTb CBSI3b 610po napTt-
TUelixy gy (baésasmec-TKOMOM, B8alaHUST U  OTHACJbHLe nopyue-
Hugy KOTOpLIX rpynna no/mkua HCIOOJHATE C OCOGeHHOM = TInA-
TeaIbHOCTBIO, ; '
Becrn YUCT cocraBa rpynne u paboT, BINOAHAEMBIX €10;

3aborurses o TONYYCHHH M XpaHeHHH doroannaparypst u do-
ToMatepuasos.
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Ecan OpraHusatop rpynnsl 3aHHMAeTCsi BCeMH BHYTPEHHUMH
ACAAMH, TO ,BHEIUIHHE CHOUIGHHS" NOPyYaloTCs casaucmy ,do-
TOKOPa“, B OGA3aHHOCTH KOTOPOrO BXORHT: )

1. TIpoasurats pykosoasiuiyio FaseTy M ee M3JaHHSA B MACCHI
($HOTOKOPOB.

2. Buezpsath Bo BCIO paboTy MecTHBIX GOTOKOPOB YKa3aHH4,
JaBaeMele B rasere. .’ !

3. Ilepenocuts B paboty TPYNIBL NYYIIHHA ONBIT PaGoTH
APYTHX (OTOKOPOBCKHX TPYIM, OCBemaeMui B »Porokope*,

4. Boeaekars ¢GoToxopos B 06CyX/IeHHe BONPOCOB, BHLABH-
TAEMBIX Ta3eTol, H B yuacTHe B €€ KOHKypCax.

5. OcBeuiats B rasere OmeT (bOTOKOPOBCKOH paGoTs Ha
CBOEM MpPeINpPHATHH.

6. Coobmare pegaxunu KDHTHYECKHE MHEHHS O raseTe u
oXKeJ/laHus (POTOKOPOB. ~ ‘

Tor ke ceasuer moxer PasBepHyTb GOJIBUIYIO M HHTEpec-
HYI0 paboTy MO OPraHM3alHH KOMIEKTHBHOIO KOppecnoHau-
posanus B Coiosdoro.

Ha kpymusix npéanpusrusx, s GOBIIOM  yupexJeHHH,
B KDYNIHOM COBX03€, I'le HMEETCH 3HAYHTEeAbHHIH KOJI/IEK THB
{oTokopos, L[e1€C000Pa3HO BBHIACAHTH AS pPyKOBOACTBa pa-
Goroit KonekTHBA 610DPO B TaKOM, TNPHUMEPHO, COCTaBe:

1) obuiesaBoackoi OpraHusatop (oTokopoB, 2) opraHusa-
TOp cBd3n ¢ ,Poroxopom“ u Cowsdoro, 3) OpPraHM3aTop Mme-
KAYHADOAHOM  CBH3H, 4) 3aB. JaGopaTopuell, OH ke 3aBX03
KOJUIEKTHBA, 5) PYKOBOL (OTOKPYIKa. ~

B ycaoBusx pa6ors 6oabumoro OPEAIDUATHS C Pa3BeTBJ/EH-
HOJI CeThI0 HH30BOH mMeuaTw CIEyeT co3naTh POTOKOPOBCKHE
MOCTLI NP LEXOBBIX CTEHra3eTax, SBASIOMMECH OCHOBHLIMMU
SBEHbAMU CBAIBH BCErO KOJJIEKTHBA C OTXeJbHLIMH Lexamu,
CHTHAMIASHPYIOIINE O MOMOXKEHUH B Lexax o KDYMHBIX  J0-
CTIMEHUSX, 06 yrpose npopmisa. B mnocaennem caydae Bce
JAYHIIHE  CH/bl  (POTOKOPOBCKOrO KOJJICKTHBA IPEeAIPHSITHSI
JODKHBL OLITE GPOWIEHE! HA MOMOIIb IeXy, HaXOAAMEMYCS MO
YTPO30# MPOpEIBA, A5 PaGOTH B 5TOM Hexe COBMECTHO C pej-
KOJITErusivu 061I€3aBOJACKON W LEXOBOIi Ta3eThl, NJ/ BBIMYCKA
ChelHaNbHEIX (POTOGIOMICTeHEH H T. I,

Ocuopupie yenoBus o6ecneenus yCHemHo# pabotsl ¢oro-
KOPOBCKO® rpynnmel MM KOAMEKTHBA 3AKJ/IIOYAIOTCS B CJAefy-
FOLIEM:

1. HeTk0 nuianuposats u Tmartesnuo YYUTHIBATH BCIO CBOIO
pabory.

2. [oxroToBasiTh CMEHY DYKOBOAAIIMM PabOTHHKAM IDYIIILL
HJTH KOJMIEKTHBA (OpranusaTopy, CBASHCTY, 3aB. JJaBoparopueir,
PYKOBOLY) AJSl TOTO, 4ToGL B CJaydae yxXoma TOTO HJH HHOTO
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pn6oq~uuxa/(b0ToxopOBc'Kaﬁ pabota mpogo/ikanacs Ges Bpeg-
KOro nepeéos (omblT HIOKA3kIBALT, 4TO POTOKOPOBCKas pabora
nad NPEAMPUATHAX GOJbLIE BCEro CTPagaer ot TOr0, 4TO O Ta-
KOif CMEHe He 3a60TATCH, H yacTo ¢ YXOIOM TOrO HJHM HHOIrO
aKTHBHOPO OpraHusatopa pa6ora pasBasnuBaercs).

MoTokopoBsckas nabopatophs M yyebHbie
(OTOKPYHKH

OnHEM H3 BaxKHeHAmuX MEpONpUATHH, 06ecneynBaomux pas-
BHTHE MacCOBO# ()OTOKOPOBCKOI} paborThl, siBAfETCH OpraHu-
3aunus POTOKQPOBCKOH 1aboparopun npu Kaybe WIM Hemo-
CPEACTBEHHO = HA. MPEANDHATHH Ha CPeACTBa, OTMyCKaeMmble
Ky/JIbTCOBETOM HJIH KYJbTKOMHUCCHEH.

JlaGoparopus — 310 ocHoBHas 643a MOATOTOBKH M obue-
CTBEHHOTO = KOJVIEKTHBHOTO BOCIHTAHHS bOTOKOPOBCKHX Ka-
ApoB. OHa urpaer PELIAIOWYI0 POJIb B JeJe BEPGOBKH H noja-
roToBKH (0oTOKOpOB. [IpH OTCYTCTBHH /1a60pPaTOPHH BCce Te-
OPETHYECKHE 3aHATHS JNHIIAIOTCSA MPAKTHYECKOro HJJIIOCTPHPO-
Balusl, IDOBEPKH M 3aKPENJeHHS. Jla6oparopus syume Bcero
IPUB/IEKACT B KOJJIEKTHB HOBHUYKOB H YAEDXKHUBAET HX noj
BIMAHUEM M BO3NEHCTBHEM KOJJIEKTHBA NOATOTOBJIEHHBIX TO-
Bapuiuel. Xopomas J1a60paTopusi BCeraa CAYHHIA U CAYKHT
lIpeameToM 0c060i 3a60TH U TOPOCTH nNepexoBHX (GoTOKO-
POBCKHX opranuaamuii.

CoBemanne mo pabceIbKOPOBCKUM BOMpOCaM npu ,IlpaBge*,
OTMETHB ,0C060e 3HaueHHe B ¢doToKopoBCcKOl pabore ro-
CTOSHHOT'O NOBHILICHHUS NOMUTHYECKOH M TeXHHYECKOH KBaJiy-
buxauun©, IPEIJI0XKHA0 neyaTd U npodcoiosam »CONEACTBO-
BaTh noscemectHoMy OTKPHITHIO (hOTOMa60paTOPHi (Ha mpex-
UPHATHSIX, B KOJIX033aX, B KPACHBIX KasapMaX, npH Kay6ax,
H30ax-UHTANBHSX, H0MaX Kpacnoit apmun, pPemakuusx raser
1 XKypHamoB u T. 1.)¢. B UYHKTE DE30MIOLUH, TOBOPSLIEM 06
Yuebe (hoToxOpOB, He CIy4aiiHO BONpPOC 0 1a60paTopusx yps-
SBIBARTCS C IIOBBUEHHEM MOJUTHYECKOH H TEeXHHYECKOH KBa-
THQUKaIN dorokopa, IOTOMY YTO HMEHHO B J1a00paTopuu
COCpenoTounBalOTCH N TEXHHYECKAs? yyeba M OOGIIECTBEHHOE
Bocnuranue doTokopa.

[lpu NMa60pPaTopuu Co3naTCs V4ebHrble BOmoKpyxcry. Ipe-
Kne BCero — poToKpyxkok mepBoii CTYNEHH — KPYXKOK »POTO-
TMKGesa¥, PacCUHTaHHBIA Ha TO, YTOGHLl B ABa-Tpu mecAla Ha-
YYHTB, Kaxaoro HOBHYKA BJaAeTh OCHOBAMH tdoTorpapuye-
CKON Texuuky (npumepno, B 06nHeme NIEPBLIX BOCBMH YDOKOB
Nacroamep KHMKKH). Camas nepsas u raasnag B 3TOH 1epBo-
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HauaJpho# yuebe 3agaya — Hay4qu1Th (bOTOKopa noAyuath Xo- '

poIUKfl HEraTus.

Ha Goavmux npeanpusruax, rae OBICTPO PACTeT  YUC/IO
HHTEPECYIoWHUXCa dororpaduelt, horoaukses nomkeH pabo-
TaTb Henpepsiéro, nponyckas OAHY rpymny 3a Apyrof.

19 nosblmenns KBanndukauuu GoToKopos, yixe npomes-
wHX. GoTonnkGes, npH TOH ke ¢poronabopaTopuu OpraHu-
3yercs (OTOKPYKOK BTOPOil CTYNEHH — MOBILIENHS KBA/H-
(uxanmny, ycosepuencrsoanus HAYAHAOIHX (DOTOKOPOB.

B nocranoske (oTOKPYXKOBOK yuebbl LOMKHE ObITH pe-
IIATEILHO OCYX/CHBI H' OTBEPrHYTH MOMBITKH CBECTH yueby
K TEOPETHUECKOH CXO/MaCTHKE, MOMBITKH OTOPBATH (HOTOKOPOB
Ha BpeMA  yd4eObl OT yuyalTHS B O6IIECTBEHHOI pabore.
Yueba mo/KHa COBMAnATHL ¢ NPAKTHUECKHM DeLIeHHEM 3ajav,
BBIIBHIaeMbIX nepes GOTOKOPAMH MECTHOH HH3OBOX raserof,
npuiIeM (OTOKPYMKKH C MepBHX ke wAaros CBOEIl paboThl
AOJUKHEL BOCITHTBIBATL M3 (DOTOMOGHTENEH AKTHBHEIX yAapHH-
KOB KaK Ile4aTH, TaK M NPOH3BOACTBA. PaGoty xamnuoro ¢o-
TOKDYXKa HaAO PacCleHWBATb HE TOJbKO MO KauecTBy TeXHHU-
UECKOH MOATOTOBKH (HOTOKOPOB, NMpPOwUIEANIHX KDyXOK, HO m
110 CTENEHH MX OOLIECTBEHHO-NIOMHTHYECKOTO pocra, no KoJuu-
1€CTBY YNADHUKOB NMeYaTH M NPOH3BOJCTBA, BBIIBHHY BIIHXCsI
B KDYXKE€ B MePHOJL ero yueGHOH paGoTH.

CocrasneHune H Bbinyck dotorasers

Kaowcdeits kornexmus gpomoropos 8 yesom u Kaxconii om-
deabrbil omorop doaxcsl cuumams nepeeiiuiel; csoeir 3adayeli
8CeCmopornee 00CAYHcuBAKUE MECMHOL HUL30801L 2a3emp.. JIump
B TEX Caydasx, KOrAa CTeHHas MJIM 1eYaTHAS HN30BAas rasera, npu
PEAKOJIIETHH KOTOPOK OPraHu30Ba/ics (OTOKPYKOK, He Hyeer
POSMOKHOCTH NOMeIATh Ha CBOHX CTPAHHUAX (DOTOCHHMKOB
(HeT HMHKOTpaduu WaM rasera meuaraercs Ha porartope), a
Taioke B CJayuae, KOrga (OTOKOPH HAYMHAIOT N4BATH  Tak
MHOTO XODOWHMX CHHMKOB, UTO Id3€Ta HE MOXKET HX BMECTHTS,
C/ACLYET NDH 3TO¥ raseTe OPraHW30BAThH BBIYCK OTHEJIbHOM
(oToraszeryy, :

Penakruposarp Q)OToraseTy AOJ/UKHA DENKOJJErus, BO3raa-
BIAEMAS OPraHusaTopoM (OTOKOPOB M ABNSIOMAACST KaK Obl

$uananoM peaxonnernn CTeHHOH HJIM NeYaTHOM raseTh. B co-
CTaB PELKOJ/Eruy cjegyer npHBiednb pabkopos. Hamo u36e-

ratb TaKHX HasBauuj: »Pororazera’, »PoTo3Kpan’, , boro-

raas®, Tak KaKk ux dotorpapuyeckoe IIPOMCXOX I€HHE JIerKO
YCTaHaBJIHBAGTCA H Ge3a rakoro MOMYEPKARAHUS, JNEMOHCTPH-
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PYIOLIEro JIHIIb HEAOCTATOK WHHLHATHBBL Y. peﬂx?(ancilrgls
B 10AGOpe NOAXOAAUIEr0 KpaTkoro (e 60JxeeB1;Be}}r(OTOpHX,
a Jiyuile — OJIHOTO) BbIPA3UTEJbHOIO 3aroJioBKa. R
caydafx Xopouwo JAaTh (OTOrasere TO Ke Ha3BaHuUe, HLany
HOCHT MeCTHasl CTeHHas uau obiesaBojckas IeyaTHas a.
Cocrasasatb doTorasery Hajo 10 TeM XKe CaMbIM npnuuﬂuonh?g:,
KaK cocTaBasercd oObuHasg CTeHrasera. Heabas ﬂeua'{{%m mg
¢oToraserbl M3 »,CaMOTEeKa“, — TOro MaTepuaJfa, o IT)IOJI
KO BPEMEHH COCTaBJEHHsA OYepeIHOro HoMmepa oxg;z;na ARl
pyKaMu y penkoserad. [ToAroToBKY Kaxjaoro HCH OIC)I-IOBHbIe
HAYMHATH C paspaborTky MiaHa. B nuane HamedyaroT A QLHQRHL
TeMbl, KOTOpbie HEOOXOAUMO ocasg:glraoapraasshigg aﬂ chIke)lyeT‘ non:
CKOJbKO MPUMEPHO CHHMKOB H o
BUTb Ha Kaxayio TeMy. OTaenbHble CHHMKH XD )
g%?o nopsaAKa MOXKHO nl%rcm'rb BH§6S{{|§}£ ,}};aaé:b(l)%:qug;g}r]a:‘
i KOBOJMIIENA CTaTbhbe qo)e
:I;!i‘%eig?l?l(ﬂap)éooTBeTCTBOBaTb 110160pKa ABYX-TPeX CHUMKO

Ha Ba)XHEHIIYIO 3aBOJACKYIO TeMy. ' i

[locnie cocraB/ieHHst nn&i)ﬂa JlalTea 33l};%i;g;;gﬁzgg&po;;i;?;{

aM H OTHeJNbHBIM (POTOKOpaM C ;
Syl?:;agpoxa BLIOJIHEHNS STHX 3a1aHUH. Coépaﬂmgiex nc(:)p;c;};;y_
MaTepHaJ CONPOBOXKAAETCH TEKCTOM, npw{egr, KD - i
cefit ¥ CcHMMKaM, B (ororasere [enecO00PasHO ey
KOPOTEHbKHE CTaThu H 3aMeTkH. O06s3aTe/bHO ﬂaBaTll;;BaHHbIe
3aroJIOBKH K TOAGOpPKaM H TOMEIaTh JO3YyHIH, CHome :
¢ pororpaduyeckuM MaTepHaAIOM, HAYLIUM B EaﬂggMemmpo’a

[IpuBeaeM HECKOJbKO 0053aTENbHBIX H upoblp
OlbITE YCJAOBHH MO TEXHHKE BHIMYCKa cppToraseT i sl

CauMku B ¢oTorasere HajO MOMEMATb PASMHUHBIX pas,thpaﬂO,
0 BO3MOXHOCTH He Meabue 13X 18 cx, pacmensgnb mx;l S
0es cuMMeTpuH, HO HH B KOeM CJy4Yae He B ecnog 'Irl :
Henbss makgenBaTh CHUMKH C HAaK/JIOHOM, B BUJE Beepaaa 8
Hano Tax pacnmosarath CHHMKH, 4TOGH YHTATEJb g}r)ﬂo}c,mcu
Bune,, Kk kakof mnoabopke H K KakKOMy TeKCTY
NAHHBI CHHMOK.

Hu B xoem cayuae me caeayer moMewmarb B oz:g(x)om ;Somr?ps
OYeHp GOMBIIOrO KOJMYECTBA CHUMKOB— CBbIIIE 2U— o'asgo
ChCTemaTuueckoii pabore peaxoJJernd B GOTOKOPOB &Opmra-
Jyulie, BMECTO pPENKOro ¥ HeperyJ/spHOro BbIHyC}{”aw D
SETLL ¢ OrpoOMHBIM KOJIHYECTBOM CHHMKOB, 8bRLYCKQ
8 onpedesennsie cpoku u waue. )

Heubas necTputTh (o QororaseThl KpacKamy, :Hp%x;}:;’é;
60nee 3—4 nperos. JloayHru, 3arOAOBKH, Texgr il ver
Mcars npocro, uerko, we spko (tak, YTOOH TEKCT »
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Ba/‘ CHHMKOB; 3TO NpaBHJIO, ABAAIOUICECS 0053aTeNbHEIM IpH

HE JOJMKEH 3aKk/Ii0Yarth B cebe 6oJece TPex-ueThipeX CHHMKOB.,
Ceepxy u ¢ 60KkoB HEKOTOPHIX CHHMKOB MOXKHO YCTPaHaThL
(BBID€3aTh) H3MUIIHHE ACTaMM, TaK, KaK ITO HENAIOT, mOMe-
Iast CHUMKH, HEKOTOPhIe Ta3eThl (,HUsBecrus, » TPYRE), mas
TOTO, 4TOGHl TJABHEilMIHE YACTH CHUMKA OBIE - BHIyK.Jlee,
YTOOB! CHHMOK BHIFASAEN MAaKaTHeo. Cosersl, sakmouaiomuecs
B Pas/IHYHLIX DYKOBOACTBAX 10 'H3LOTOBJIEHUIO KJIyGHBIX (hoTO-
rpaQUuecKHx MIaKATOB n MOHTaXeH, B CBOeM - GOJbIIHHCTRE
NPHMEHHMEl B NPaKTHKE BHITyCKa (oTorasers.

[Tockosbry dororasery goporo u TPYAHO BHIYCKATh B 6 0Jb-
IOM HHC/Ie SK3eMINAPOB, HAZO TAK IOCTABUTL »pacmnpocrpa-
HEHHE"“ raseTh, YT06L BBINYIICHHbIE 9K3EMIAAPEL (OAMH-ABa,
B DEIKHX cnyyasx —Tpu) no6uiBanu ua 3aBOJIE ' 8¢100Y — B
KaXIOM 1exe, kay6e, CTONOBOMH, B HOYHBIX CMEHax u T. 1.
Caenyer Gepexuo COGHpaTh M XPaHUTh CTapeie. Homepa doTo-

BOK Hn KOHKYPCOB.

Pa6ora ¢ (PoTOKOPaMH NpH peaakumsx
raser :

Penakuun paiionnsix, o6aacrabix H KpaeBblX raser, pyko-
BOACTBYSICb pELIEHHIMHU PabCenbKOPOBCKOTO CoBemanys npu
»[Ipasne*, orpeuaor 3a PasBUTHE (POTOKOPOBCKOrO ABHIKEHHS
B CBOEM paiioHe HJH 06.acTH (xpae) mouno mar e, kax oni
omeexarom 3q Ppabeesroposckyio padomy. llenTpanbubii py-
KOBOJSIHI Opran padcenbkopos nPaboue-kpecTbsnckui Kop-
PECIIOHAGHT“, U3JaBaeMbIi npu ,[IpaBpe“, B ceHTsa6pe 1932 r.
(Ne 23-24) ormerun caa6oe BHHMaHue pejakuuii k paGore
cpenn PpoTOKOPOB M HamoMHUA PEAAKUHAM O Heo6XOAMMOCTH
PYKOBOAHTL (DOTOKOpAMH, NOMOraTh uu B Opramusanuu wu
| yueoe. ; ‘
k| HOCKOJIbe (boropaﬁcenbkopoacxoe IBHXXEHHE ~ SIBJSCTCS
| ”HeHOCpeﬂ“CTBexmoﬁ OPraHHYecKO# 4acThio pabeeabKOpPOBCKOTO

ABHIMKEHHSL", MACCOBLIE MK PabCenbKOPOBCKIE OTAEMbI penax-
IHHA Ta3eT AO/KHLI BecTy pa6ory u ¢ (oropabeenbkopanmi.
Onu 06s13aHbI BOBnekaTh 'hoToKOpOB BO BCio cucreMy paGoThl
¢ pabGceqpkopamu, IPUBIEKATL UX Ha pPA3HYHBIE padcenn-
KOpOBCKHe COBpanns yu COBeIaHHS, TePHOAHUCCKH ycTpauBath
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HAJMIOCTPDHDOBAHHUH [eYaTHBIX H31aHull, ocobeHHO caenyer
NIOMHHTb INIDH BBIyCKe ¢ororaserw). Hexoroprie cuumkn
1esnecoo6pasHo MOHTHPDOBATh, HO MOHTAX Ha OLHY TeMmy,

v

creyHalbHbe COBEIAHHS QOTOKOpOB, KOHKYDPCH - M 'BLICTABKH
(oTOKOPOBCKHX paGoT. Opranusys paGKOpOBCKHe pefign H Ha-
JIeThl, PEAKIHSA NO/KHA BKJIOYAaTh (OTOKOPOB B pe#inoBbie
opuradbl. [Ipu pepakunsx — ue ToabKO pafoHHEIX M oGaacT-
HbIX, HO M LEHTPAaIbHEIX (B mepByio ouepess npogcoos-
HBIX) = Ta3€T HOJKHBl GbiTh OpraHH30BaHBI' KOHCYAbTALHK A/
(GOTOKOPOB H, COIIACHO DEIEHHSM TOTO e pabceabkopos-
CKOTO coBewlannst npu ,[paBxe“, cosmans doronaboparopuu
1451 POTOKOPOBCKOTO AKTHBA Ta3eThL Penaknnu raser nomsubr
OK43bIBATbL BCAYECKYIO MOLLEPKKY (OTOKOPOBCKHM KONVIEKTH-
BaM KpynHeHIUWX 3aBONOB, (GabpHK, COBX030B u KOJIX030B
CBOEro paitoHa HJM 06sacTy.

POTOKOPH HE NOMKHBI HAATH peanusaluy . nepeun CaAeHHbIX
MEPONPHATHH, a, ONUPAACh Ha COOTBETCTBYIOLHE BIOJNHE Yer-
KHC THPEKTHBLI, NOJKHBI HACMOIMUB0 Qobusamscs SBHUMAHUS
1 noddepacku 8 csoeii pabome co CIMOPOHbL pedaryuii. B cny-
uae Oe3AeATENBHOCTH PeaKUHH B 3TOM Hanpas/JIeHUM Caepyer
00pamaThCs He TOJIBKO K SABEAYIOIEMY OTAENOM peNaKIuH,
HO H HEemoCpPeACTBEHHO K OTBETCTBEHHOMY peaakTopy. O Bcex
CAYHasx HENOOUEHKH (DOTOKOPOBCKOI PadOTH, HEBHHMAaHus
K HeH CO CTOPOHB pejaKuuil caeayer nucatb B ,PaBoue-
KPECTbAHCKHI KOPPECHOHAEHT® H rasery ,®oroxop“.

W3 Bcex dopm maccoroi paboTel ¢ (PoTOKOpaMHU npu . pe-
AdKIHAX Ta3eT OCOOEHHO DPEKOMEHAYeTCs, Kak Haubonee Ku-
Bas (opMa, npuHOCAIAA Haubosee NOJIOKUTE/NbHEIE PE3Y.JIb-
TaThl, Op2anusayus Homoxoposckux ssiiazox. Penakuus. aio-
00#t rasers wam KYPHaJa MOXET NPOBOAUTb TAKHE BHINA3KH
C GOJIBIIHM yCHEXOM U B TO ke BpeMsi 0e3 GOoJbIIHX Mare-
PHAJLHEIX M APYTHX 3aTpar.

PoTOKOpOBCKUE BHIMA3KH OpraHu3yIoTCs CAEAYIOLHM 0fpa-
30M: DeaKUHsl TaseThl HJH XYPHAIA HAMEUAET J€Hb BbHIIA3KH
(1y4ume Bcero 00Kl BEIXONHOMN L€Hb), YCTAHABJHBAET MeCTa
1 TeMEl (HOTOCHEMOK, NpHBJIEKAET TPEX-UETHIPEX ONLITHHIX (O-
TopenoprepoB B kauecTse PYKOBOIHTE/NEH-OfUrafMPOB HA BbI-
1a3Ke ¥ pa3pabaThIBAET C HHMH NAAH CHEMOK. O6baBieHnem
B rasete M JIMYHBIMH NOBECTKAMH NPABJEKAIOTCA Ha BHLIA3KY
horoxopel, cBsizammbe ¢ AAHHOH pepaxuuei, u Gporoaobureay,
KQJIAIOINE NPHHATh YYACTHE B  BBLIA3KE. C6op HasHauaeTcs
8 Pelakuum Ha yTpeHHH# wyac. Beliaska OTKPBIBAETCS] KPATKHM
SCTYNATETbHBIM COOGIIEHHEM O IJAaHE BHAA3KH H OJHTHYC-
CKOM 3HAUEHHH TEM, HAMEYAeMBbIX A ChEMOK. OanoBpEMEHHO
PEKOMeHayeTCs1 opraHu3oBaTh B pPelaKuMH yTpeHHHH 4YaH H 3a-
BTDAK I/ yYaCTHUKOB BHIJIA3KH. 3arem .cobpasmnecs fl)gTO'
KOpHl pas6uBaioTes Ha OpHUraab no yucay NpHUBJAEYEHHBIX OpH-
ragupos-doropenoprepos.
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Jast TOro, 4To6hI doropenoprep-6puraaup Ha BblAA3Ke MOT
yReMdTb BHUMaHHe Kax[IOMY YHAaCTHHKY BHIIa3kh, B Gpuraiy
C/eAYET: BKAIOYHTL He Goaee 57 ¢oroxopos. 3azaua opn-
raanpa — 1ath (OTOKOPaM BO3MOKHO GOJblIe MPAKTHIECKHX
YKa3aHHH 110 CbeMKe, epefaTh MM KaKk MOXHO GOJblIe CBOEDo
onmbita. [IposiBaenne cHUMKOB, CaenaHHBIX BO BPEMs BHIJIA3KH,
PEKOMEHYETCsT OPraHu30BaTh NOL PYKOBOACTBOM TeX ke 6pu-
rafupoB-(hOTOPENOPTEPOB, UTOGH OHH MOMH KATb boTokopam
XOHCY/IbTALIMIO 110 HETaTHBHOMY mpoueccy. Jlyumpe CHUMKH
(OTOKOPOB Hajfo HameyaTaThb B rasere.

IlHs Yepes nBa-Tpu motje BHLIASKH CJelyeT OpPraHH30BATH
B PEAAKUMU MaJeHbKYI0 BHICTABKY HTOTOB BHIIASKH H 1PO-
BECTH COOpaHHe, MOCBSIIEHHOE HTOram. Ha cobpasuu Gpura-
AMDEL 10T OTYET O NMPOAEJAHHOH PaboTe, POTOKOPHI BBICTY~
MAIOT B NPEHUAX, W B 3aKNI0YEHHE KTO-IMO0 3 OTBETCTBEH-
HEIX COTPYAHHKOB DENAKUMHK TIOABOAUT HTOTH BIIA3KH.

Takne BbIasku oveHL MHOro naoT boTokopaM u nomorawT
(oronoburensim mepefitH ot GOTOMOGHTENLCKIX  ChEMOK
K (QOTOKOPOBCKHM. MHOTHE TOBAPUILH CTECHSIOTCS BBLIXOAUTD
A1 GOTOCHEMOK Ha YJHLY, HE PUCKYIOT CHUMATH Ha TIPOH3BO -
CTBE, HE 3HA yCNOBHH TaKOH CHEMKH M He 6yayun yBEpEeHhI

B CBOMX CHJaxX. Ko/eKTHBHAT (DOTOBBLIA3KA TOMOraer npe-

OZ0JeTb TAKOro pOAAa CTECHEHHS, NaeT ¢oTokopam onwT pa-

6OTH Ha yJauue, Ha IPDOUSBOACTBE, B NIOME OTABIXa, HA KOJI-

X03HOM 6asape H T. 1. Bo Bpems BIasky poToxoper 06yua-
0TCH y (POTOPENOPTEPOB mpHEMAM BHIOOPA ‘M OPraHM3aluu
KalpoB, ,pasroBopa“ C 06bEKTAMH CheMKH. POTOKOPHI, CHUMAS
KaKOH-/1M00 1POM3BOACTBEHHEIN TIpoLece Hau IPOCTO TOJMY
Ha yJMIE HIM DLIHKE, 33YaCTYi0 HE YMEIT YGEeauTh CHHMA-
€MbIX He CMOTpPeTb B OO'bEKTHB, He YMEIT BHOPaTE HaHOO-
€€ MOAXOIAMMUHA MOMEHT CBeMKH. DOTOBBIIASKH MOMOramoT
(boToKOpaM OBJIAmETH MpHEMAMH Goropenoprepckoit pabors,
COAEACTBYIOT MQATOTOBKE KaAPOB doTopenoprepos u3 umcaa
HauGO/Iee AKTHBHEIX (DOTOKOPOB. Brlnasku, mpoBoguBIIHeECs B
MockBe 3umoi#t u BecHo# 1932r. (penaxumeir ,Poroxopa“ co-
BMecTHO ¢ ,Co3(0T0"), 1a/H BOBMONKHOCTb BOB/EYh B MOCTO-
AHHYI0 (hOTOKOPOBCKYIO paboTy Hemano TOBapuule, He pH-
CKOBaBWINX 10 3TOro paboTaTth c.¢oroannaparom ,Ha JIoag9x",
HECMOTPsI Ha TO, 4TO MHOTHE W3 3THX TOBAPHILEH BIOJHE
YAOBJETBODHTENLHO .BAANEAH (ororpaduueckoit TeXHUKOI.
Ilocne 2-3 Beinasox omp Hauaim CaMOCTOsITETIbHO TPOH3BO-
IuTh OTOCLEMKH y cebsi Ha npoussoicree, B Ilapke kyan-

Typm H OTABIXa U T, A. B NaBaTh CHUMKH B MOCKOBCKHe ra-
setst 1 Cowsdoro,
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H1o uuTath dioTopadoTHUky

Jlast TOro, 4roGhl AeNaTh AKTYaAhHBIC, NOJATHUSCKH 3d-
OCTPEHHLIE H K/1ACCOBO-UETKHE CHHMKH, He Ha CJ0OBAaX, a Ha
aene GOPOTBCA 3a TeHEPANbHYIO JIMHHIO MapTHH, — KAk A CO-
BeTCKHA (QOTOPAGOTHHK NO/MKEH GHTb MOJHTHYECKH rpaMoT-
HbiM. EMY caeayer mpoiiTH mkoay noauTrpamors, pa6orath
He TOJMBKO B (DOTOKPYXKKAX, HO M B KPYKKAX CeTH napTmpo-
CBEIIEHHs, NOCTOAHHO IIOMOJHATh M IOBBLIIATL CBOH MOAHTH-
yeckne 3HaHHs. PoTOPAGOTHHK Cpasy xe MIOYYBCTBYET pe3y.ib-
rarel  PaGOThl B 3TOM HANPABJIEHHH, YBHAHT, HACKOABKO
Jerde CTajno emy paboTarth, HaCKOJABKO Jyulle CTAHOBATCH ero
CHUMKH. ;

Kaxaomy ¢oropadoruuxy CAelyeT UHTATh COYHHEHHS
B. M. Jlennna, cnepsa B 6pOmIIOpax M0 OTAEABHbIM BOMpOCam,
4 moTOM M B COoGpanun counHennil. [Ipucrynas k padore no
M0GOH Teme, MOME3HO 3araAHYTb B COUMHEeHHS JIeHHHA M cnpa-
BHTbCA, UTO TOB. JIGHHH BBIABHIraJ, KaK OCHOBHOE IO NaHHOM
reme. Heo6XofuMO ca€HHTH 33 BCeMH MOCTAHOBJIGHHAMH
LIK BKTI(6) u CoBHapkoma, BEIpe3aTh uxX M3 raser H3YyuarTs,
TaK KaK 3TH IMOCTAHOBJEHHA — OCHOBHOH TeMaTHUECKHI PyKO-
BOAUTE/Nb N1 KaKAOro COBeTCKOro oTopaboTHHKA.

Kunra toB. Cranmna ,Bomnpock snexunuama“ JOJIXKHA OBITh
HAaCTONILHOH KHUTOH. Ee cirelyer KOMOJHATL BHOBb MOSIBAS-
IOIIUMHCS  CTAaTbAMH H DEYaMH BOXIS NAPTHH, KOTOpHIE,
AaBasx HaNpaB/leHHE BCEMY neay COLMAIHCTHIECKOTO CTPOH-
TEIbCTBA, TEM CaMBIM 33K/HOYAIOT B cebe  KOHKpeTHelmrHe
YKa3aHHA OCHOBHBIX TeM (DOTOPaGOTHI.

[TepBrM B OCHOBHBIM PYKOBOACTBOM, KOTOpPOE eXeTHEeBHO
AO/KEH 4YHTaTh '(POTOPAGOTHHK, sABASETCS IaseTa »IIpaBma“.
Hro6u 6biTh B KypCe aKTya/JbHHX = MOJUTHYECKHX H XO3SH-
CTBEHHBIX BONPOCOB CBOErO PafiOHA HMJIH O6GJACTH, HAZO Cie-
AHTH 3a 06/IaCTHOH W paHOHHON rasetamu. CBOIO thabpuuHoO-
34BONCKYI0 HJM KOJXO3HYIO T[a3eTy HAZ0 He TOJBKO YHUTATD,
HO GhiTb B Kypce BCEX €€ IIAHOB H MOATOTOBISEMBIX KAM.
NnaHuiy,

Has Toro uTo6m He ToABKO B Pe30aI0LHaX, a 10 CyIIECTBY
BO BCeit cpoell paGoTe G6bITb AKTHBHBIM YYacTHAKOM pao-
CEIBKOPOBCKOrO NBHIKEHHUS, Kaxaomy GOTOKOPY HEOGXO0AHMO
THTaTh KypHAJ »Paboue-KpecTbsHCKHH KOPPECHOHIeHT®, LeH-
TPaNbHBIE pykOBO A opraH pa6ceqbKOPOBCKOro ABHKEHHS,
H3lasaemerit ,[TpaBaont®,

13 cnenmnanbmbix dororpapuueckux H3naHHE peoMeHAylOTCA:

»‘DOToxop“-ex(eJmeaHaH HJJIIOCTPHPOBAHHAA rasera 4)0T0j
PaGcenbkopos, opran_BLICIC u Cowoadoro, pyKOBOISIIHMIL
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llepecTpoiiKo  MaccoBoro -
oronwbureneit B akrupnoe y
NpH HeM ,

»DHOMHOTEKA ¢poroxopa“

(zaer 32 KHHXKH B rog n 3AKJII0-

doroasrkeHHs, BOBJEKAIOUH
4aCTHE B [1€YaTH, U BLITIyCKaemast

Haer B cebe pas3HOOGpasHLe MAaTepHaJbl MO TexHHKe

¢oro-

CORNEPXAHUE

rpadupoBanus, no BONpoOCa

_BOACTB&~TBOpquKOFO

METO

M MOJNHUTHKO-TEMaTHye
Aa B (ororpabun u

Tl

CKOTrO pyKo-

MHTEPEC I/ MO/HTHYECKH H TexHuuecky
$oTopaborHuKoB.
C. EBrenos.
80 crp., u. 80 kom.
Has xenaomux. COBEPUIEHCTBOBATHCS

» POTOKOPHI

B. ﬂm'rona-l‘oaopxo, K.
M. UBanos. ,Pa6oyas KHHra 1o ¢or
1. 3 p. 80 k.

J. DaBupg. »I1pakTHueckoe
(nepeBog ¢ Hemeukoro II. I'opoxuuckoro
K. He6ant. ,06mui Kypc
C aHIVIMHCKOTO, Nox pexaxnues B,

coBa), B3 ToMax, 1. 6 p. 80 k.

O . ByHumoBuu. »CaMo e bHbIE

60pH“, 1. 96 CTP., 1. 70 K.

(budeckoit Texmuke u ObiTh B
dororpapuueckoi KH3BHHY. .

Kenaem nHamum YYeHuKam
dororpaduyeckoi pa6ore.

Ha - CTpoiike

" dororpapun PEKOMEeHAYeM CaeNyIOWHE KHUTY: -

PYKOBOJACTBO 1o
% 172 crp. 1. 2 p- 80k,
¢ororpapuu“

Hexssenxoro u

Goroannapars u npH-

CHcremaTHueckoe 3HAKOMCTBO C (pOTonmepaTypoﬁ IIOMOXKeT
Kaxjaomy (bO'ropaGOTHm(y COBEPIIEHCTBOBATLCH B dororpa-
Kypce Bomnpocos. coBerckoii

ycnexa B 0610@CTBEHHO-M10Me3HO

»IIposerapcxoe poTo® — exxemecaunp it TBOPYECKO-METOAH-
HECKHH M  HAyYHO-TeXHHYeCKuii XKypHaJ,

KBAIH(DHIHDOBAHHEIX
connamusma‘, -
B CaMOH TexHuke

Mapxuaesny g
orpaguu“, 374 CTD:,

¢pororpagpun

(nepeBox
K. Un6u-

NpeACTaBASIOMHi

Ipenucnosue uapatesbcTsa

Ypok
Ypok
Ypoxk
YPOK
Ypok
Ypok
Ypok
Ypox

Ypok
Ypok
Ypok
Ypoxk
Ypok
Ypok
Ypok

Ypok
Ypox
Ypok
Ypok

1.
2.
3.
4.
- Heratusun#t npomece_
. Mosutusubil npouece
. Heynaun B meratusmom npouecce u ux ucnpasneHue
. Heynaun B nosutusuom pouecce W ux Npexynpexnenve_ .

N oo

|
g

11.

12.
13.
14.
15.

16.
17
18.
19:

Ypok 20.

10.

——ee i

Yacrs I AnemenTapHoe oaHaKomaeHie ¢ dovorpadueii
®oroannapar u doronpuHagaexHOCTH
IpuroroBnenus k cremxe
06 skcnosuiuy s e R A i ) 1 TSRS
Kak npoussomntes cnemka T e o O A i o ARG V.

-_—

Heckoasko COBETOB HAYMHAIOIUM

. AanbHeliwee ycosepwencTsoBaHUe HamHawowero hoTopaboTHaka

Cremxa npu HEONAaroNpHSTHBIX  CBETOBBIX ycnoBusX

CheMKa GbiCTPOABMKYIHXCH 0GBEKTOR. Penponyknus
ChenMKka 1pH nexycersernowm OCBeIlEHUH ——
OptoxpomaTuueckas tdoTorpagus
[Tone 3penus ¢dororpaduyeckoro anmnapara
Kak noayuats ayuirve meratupy (peuenTsl npossuTene)
Mennennoe NposBaende. BosnelicTeue na naactuuky Bo BpeMs
NposBIEHHS
YayulleHHe roToBbIX HeraTusos (ocaabaenne m ycuaenne)
YBeIMuenHe CHUMKOB—
OkonuatensHas 06paboTka no3uTHBOB e BRI G B
Y10 cHuMaTh W Kyna Hanpasnste cuuMku (C. Eszenos)_
Opranusauus u maccosas pabota doTokopos (C[Lkaeuos}__
Yro unrath ¢poropaboTauky

15
28
39
50
62
73
81
88

90
101
111
121
135
148

154
165
177
190
198
206
215




