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C kamabiv rogoM pacrer uncao do- H20
roqtobutenel B Hawell crpame. B Ha- ";7-
cTodAllee BPeMA HX HACHHTHIBAGTCHA He-

CKOJIBKO  MMJIIHOHOB UeJOBeK,

Sr1a kHura NnpeiHasHavaerc KaK

Ans oromoburesei, Bragenumxs npak-
THYECKHMH HaBRIKAMH TEXHHKH (I)OTG-
rpadHpoBanus, Tak W a9 HAUHHA-
wux. B wefi nogpofuo omucuBaiorcn
CobpeMeHHaAn qoToanmapartypa, cpoii-
CTBa W ocobekHocrH thotorpaduuecknx
MATEpHAJIOB,  [AEeTallkHO  MsJaraioTcs
OpHEMbI (POTOCHEMKH W METOAB 06pa-
GOTKH Marepuanos,
Yunteiean  pospacraioLmil HHTEpec

toTomobureneli k neernoit toTorpa-

Gum, aBTopn pacckaseiBaloT 06 oc-

HOBHBEX CMOCOGAX UBETOAENCHHS, O Bhl- A
Gope MaTepHATOB AR LBETHON CBEM-

KH, 0 MoaGope KOPPEKTHPYIOWIHX CBETO-

HILTPOB.

3—al—t
250—65M

GJIDBO «totorpaua» B nepesojse ¢ FPEUYECKOro A3biKa
o3navaer «cseronuck». Coobuienne 00 H300peTEHHH, O3B0
JSI0IEM 3aKPemIAThL NoJdyyeHHble H306paKeHusl Ha Gymare,
NORBUJIOCH B NeyaTH elle B nepsoit nososune XIX croaerus.

C rex nop ¢ororpadus nmpoulia CAOKHBIA MyTh Pa3BHTHS
OT TNepBOHAYAJBHBIX NPHMHTHBHBIX CMOCOGOB 0 €€ COBpe-
MenHoro yposus. Ceifuac TpyjHo HalTH TaKylo OTpacib Hay-
KM, TeXHHKH, KYJ/JbTYphl, B KOTOpOiH OBl He HCIO/b30BAJaCh
dororpapus. B nayuno-uce/eloBaTeNbCKUX HHCTUTYTAX, HA
3apojiax, haGpuKax, B CENbCKOM X03fficTBe — Besje B TOH
WIH HHOIl cTemenu npumensiercd (ororpadus.

3nauenue ororpapuu upessnuaiino senuko. Baaronapsa
paGoTam ogHOro u3 nepsuix pycckux ¢ororpagos C. JI. Jle-
BUILKOrO 0 Hac jowau nmoprperst A. M. Teprena, M. C. Typ-
reneBa, JI. H. Tojcroro u Apyrux BbiAalOUuXes jesTedel
KYJbTypbl M HcKyccTBa, (POTOCHHMKM JalOT HaM BO3MOK-
HOCTb NIyGzKe MO3HAKOMHTLCA € HCTOPHYECKHMH COOBITHAMH,
NPOUCKXOAALIMMH B HAlIeHd cTpane.

YpespbluaiiHo BaXKHYIO poJb Hrpaer ¢ororpagpusa B 00-
AdcTH nponaraHabl u arutainuu, B npecce. Mocku nodera,
BBICTABKH K 3HaMeHaTedbHBIM jAaTaM, (POTOMOHTazH — Bee
37O, B OCHOBHOM, cOCTOUT M3 (pororpaduit. B razerax, myp-
Ha/Jdax, KHMrax [o4YeTHoe MecTo 3anuMaer ¢ororpadpug —
naunbosiee JeHCTBEHHBIH METOML ATHTALHH.

Bumecre ¢ Tem Qororpacdua apaserca u H300pasHTe/b-
HBIM HCKYCCTBOM, MPHYEM HCKYCCTBOM MAacCOBBIM, HOCTVII-
HBIM LIMPOKOMY KPYry Joaell, BoictaBkn XymoxecTBeHHOM
(oTtorpaduu, KOTOpble €XKeroHO NPOBOAATCS B Hallei cTpa-
He, HArJSQHO [OKAa3biBAlOT pocT 4vucaa (oToaobuTeneH.
PaGorel Haumux (OTOMACTEPOB CHCTEMATHUYECKH JE€MOHCTPH-
pyioTCsl Ha MEXKAYHAPOAHBIX BHICTABKAX.
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Dortorpagus ocHoBaHAa Ha CHOCOGHOCTH HEKOTOPHIX BE-
LeCTB, B YACTHOCTH GPOMHCTOrO H XJOpPHCTOTO cepebpa, U3-
MeHsITbeA noj JdedcrBuenm cbera. [lpu (ororpadupoBarui
noa gefictsieM CBETOBBIX JyYel Ha CBETOYYBCTBHTE/]bHOM
cjioe TIACTHHOK MJIH IJIEHOK of0pasyercsl CKpHITOe, HJIH
HeBHAKMMOe, H300pakeHHe MNpPeAMETOB, KOTOPoe B Ipolecce
XHMHUYECKOH 00paboTKi npeppaiiaercd B BHIHUMoe H3o0pa-
KeHue — Heratus. [Toayuaembiii Ha poTorpaduueckoi Gyma-
I'e OTHEYATOK C HEraTHBAa HA3blBAaeTcs ITO3HTHBOM,

Ilpu u3roToBAeHHH YE€PHO-OENBIX WJIH UBETHLIX MOSHTH-
BOB (POTOMOOHTENb JOMKEH CTPEMHUTBECH K COOTBETCTBHIO Me-
MAY BheyataeHHem ot 00BbeKTa CheMKH H ero orouzobpa-
KEHHEM, TO €CTb K TOMY, UTOObI Bee NMpeaMeThl OKpyK alouef
Hac NPUPOAB BHITJIAAENH, KaK HacTosllue, yToObl (akTypa
Bellell Obliia NepefaHa npaBHJIBHO.

[lenHoCTh CHUMKA 3aBMCHT, NMpeMje BCEro, OT €ro Kaue-
crBa. Moxuo cdororpadupoBats YpesBbIYaHHO HHTEPECHDI
B 0011eCTBEHHO-NOJHTHYECKOM HJH B HCTOPHYECKOM OTHOILIE-
HHH 00BEKT, HO, €CH CHHMOK OVer BBbINOJHEH HEYIOB/eT-
BOPHTENbHO, LEHHOCTb €ro BO MHOro pas cHimaercs. Bo-
NIePBLIX, NOTOMY, UTO TAKOH CHHMOK OyJeT MajJo BhIpa3uTe-
JieH, BO-BTOPLIX, ero HeJb3si OyjieT HCNOJB30BATH AJS BOC-
IIPON3BOJACTBA B MEHATH, OH OYJET He NPHTOJeH AJAS APYrux
(opm obiecTBeHHOro Henogab3osanus. Kauectso ¢ororpa-
(huueckoro uso06paKeHusi 3aBHCHT OT PAlLHOHAJBLHOrO BHIGO-
Pa H NPaBHJIBHOrO NMpHMEHEHHS (oTorpadHyecKux Cpeacts,
HCIOJIb3yeMBIX B oTorpaduueckom npolecce,

OreuectBenHoil NPOMBIIIIEHHOCTIO B HACTOSLIEe BPEMs
BBIMYCKAIOTCSA COTHH Thicsiy (POTOANTNAPATOB HOBeHNIHX MoO-
Aedieit 4715 pasaHuHbIX BHAOB CHEMKH, YCOBEPIIEHCTBOBAHHbLE
KOHCTPYKIHH (POTONPHHALMEKHOCTEH, BEICOKOKAYECTEEHHEIE
tororpaduueckne Matepnansl, Bee 570 Moxer 6bITh HCMOMb-
30BaHO B npakTHKe (oronobuTenei.

®OTOTPAPUYECKUE ANIIAPATDHI
U ®OTONPUHAIIEKHOCTH

Bee BBINyCKaeMble COBETCKON MPOMBILIEHHOCTBIO do-
Toanmaparhl 1Mo pa3Mepy Kajipa MOMKHO yCJIOBHO pasOHTh Ha
TPH CPYNIbL:

[leppas rpynma — 310 MHHHATIOpHBIE (oTOAMnmapathl:
«Kues — Bera-2» ¢ paamepom Kagpa 10X14 ma, «<Hapuucce»
c pasmepoM Kagpa 14X21 mm u np.

Bropas rpynna—wmanodopmarubie goroannapats «Cme-
Ha», 31, «3opruit», «lOnoCTH>, «[pyr», «Mup», «JIlenut-
rpan», «Kues», «3enut», «Kpucramm», «Crapr» u npyrue
¢ pasmepoM Kajapa 24X36 ma.

Tperbst rpynna — cpeanedopMarHhie (oToannaparsl
«MockBa», «dcradera», «/liobutens», «Canots U apyrue
¢ pasmepom xanpoB 4,5X6; 6X6 u 6X9 cm.

ITo crnocofy HaBOAKM HA pe3KocTb (oroannapartsl je-
JA5TCS Ha JQaJbHOMEpHBle, 3epKafibHble M (hoTOanmaparsl,
HABOIKA HA PEe3KOCTL B KOTOPBIX OCYIIECTBJSAETCS MO WKaJje
paccrosinnii, — «Cmena», «Becna» u ap.

Kaxpo#t rpynme ¢oroannapaToB NPHCYLUIH CBOH JOCTO-
ngcTBa W Hepocratku. Tak, AanbHoMepHble doToannaparsl
JA10T BO3MOKHOCTh GLICTPO M TOYHO NPOM3BECTH HABOIKY
Ha PE3KOCTh JaKe HpH caaboM OCBEUIeHHH; HAaOJIoJeHue
3a OOBLEKTOM CHEMKH BeIeTCs HempepsiBHO. 3epKaibHble
(poroannaparsl yAo0HBE NPH DONB30BAHHM CMEHHOH ONTH-
KOo# 1 Jns penpoAyKUMOHHBIX chbemok. OnHako HaBojiKa Ha
PeSKOCTb Y 3THX annapatoB NpH ¢1a00M 0CBEILEHHH 3aTPYI-
Hexa. KpoMe Toro, Henb3s BeCcTH HenpepbiBHOE HabJroleHHe
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33 00BEKTOM CBHEMKH, TAK KaK MpH COYCKe 3aTBOPa 3epKano
MNOJAHUMASTCS.

BeiGop dortoannapara 3aBHCHT, NPEXjle BCEro, oT TOro,
[0J7 KAKNX CHEMOK OH IlpelHasHaueH.

HaunGounwiiee pacnpocrpaHeHue cpedu (oromobuteneht
noayyuan majogopmarueie ¢oroannapathi. ITo He Cay-
yafino. Hanuume cMeHHBIX O00BEKTHBOB, pPasHoOOpa3HBIX
npucrnocoGaeHnfi W NpUHaJJIeKHOCTeH [aeT BO3MOXKHOCTD
MajaohopMaTHOH KaMepoH BHITOAHATH CHEMKH pasaHuHOro
Xapakrepa.

EcTectBeHHO, KayecTBO CbEMKH 3aBHCHT He TOJbKO OT
CTeNeHH coBeplleHcTBa (poroannapara, Ho U 0T YMEHUdA Npa-
BHJbHO HM [0JIb30BATHCA,

XAPAKTEPUCTHRA ®OTOANIIAPATOB

doroannapar «Kues — Bera-2» — munuariopuasa Kame-
pa ¢ pasmepom Kaapa 10X14 mx (puc. 1). Heratussl, noay-
yeHHble NaHHOH KaMe-
pOH, N03BOJAIOT H3ro-
TOBJIfATH  KAUueCTBeH-
Hble CcHHMEKH (opma-
toMm 649 mian 9X12 cm,
a NpH HCMONb30BaAHHM
0co00 MeJsKo3epHie-
TOI MJIeHKH — H 00Jb-
mero gopmara.

Doroannapar cyab-
JKeHO O BEeKTHBOM
«HUuayerap-M» ¢ do-
KYCHBIM paccrofnuem
23 ma u orHOCHTENbLHLIM OTBeperHem 1:3,5. IllTopuwii me-
TAJJIHUECKHIT 3ATBOP HMeeT BblAepKKH: Yao, e, 1200 COK.
[Tpu dororpadupoBanui ¢ UMIYJILCHOH J1aMIOH-BCIBILLKOM

Puc, 1. Q®ortoannapar «Kuen-Bera-2»

6

L

MOMHO YCTAHABJAMBATE JIOOYIO BHIAEPHKKY, TAK Kak Kaip BO
BpeMS§l BCIILILIKH 0CTaeTCd NOJHOCTHIO OTKPLITBIM,

Bagos 3atpopa cOJoKHPOBAH ¢ CHCTEMOH NEPeMOTKH
naedku, [Ipu 3aKkpeiBaHuK annapara nJjeHka aBTOMaTHYeCKH
MepeMaTbiBaeTcs, & HPH OTKPBIBAHKHH — MPHIKHUMAETCH CTO-
JUKOM K KaapoBoil pamke. HaBoika o6bexTuBa Ha Pe3KOCTb
ocyulecTs/sieTes Mo MKajde paccrosiHuil B npenenaax ot 0,5 »
1o GeckoneunocTH. paaynposka wkaael: 0,5; 1; 2 4. Kpac-
Hasg TOYKA COOTBETCTBYET AMCTAHLHH O M.

Pacnonoxkenue niaenku B Qortoannapare onpeaensercs
3HAKOM Ha KpblIKe rHesaa kaccersl. Ha komyxe annapara
HMEETCsT LIKaJa YCA0BHH OCBEILEeHHS M KaJlbKyJasaTop AJs
onpejenedus BBLAEPIKKH H AuadparMbl NpH ChbeMKe HA OT-
KPbLITOM BO3/yXe B /IHEBHOE BPEMs C YUETOM UYBCTBHTE/b-
HocTH miaeHoK B Ananasone 16—130 eq. N'OCTa.

Ulkama ycaoBui ocBeLleHHa NpeaycMaTpuBaer natb pas-
JHUYHBIX BAPDHAHTOB:

1. Slpkoe connue, nasK.

2. Conneuno.

2. Connie 3a ofmaKamH.

4.-O6aauno.

5. [Tacmypmno.

CmeHHble KacceThl MO3BOMSIOT 3apsAyKaTh annapar Ha He-
sspkoM cBery. [laa 3apsijku annapara npumensercst 16-muda-
JHMETPORas miaeHKa IauHoil 45 ex. 1o obecneunbaeT mnomay-
YyeHue 30 CHUMKOB.

[TopraruBHOCTh (hoTOANMMapaTa W NPOCTOTA KOHCTPYKIUH
HeJaaloT ero yaoOHBIM IJf [0JAb30BaHUS.

Poroannapar «Hapuuce» — Munnartiopias 0AHOOOBEK-
THBHAs 3epKanbHas Kamepa ¢ pasmepom Kajapa 14X21 mu
(puc. 2). O6vextur «Munycrap-60» ¢ oTHOCHTENBLHBIM OT-
pepcruem 1:2,8 doxycnoe paccrosinne — 35 mm. Hapoaka
Ha PeSKOCTh IPOH3BOAMTCH IO MATOBOMY CTeKJ1y B mpeje-
aax ot 0,5 # no GeckoHeuHocTh. Buanmoe naoOpaxkeHue

T
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MpsAMOe, OKYJIAp HMe-
eT yBesHyenune 5,5% .
Bason  3artsBopa,
NnpoTArUBaHKie NJACHKH,
cyYeT CHUMKOB H OIIyC-
KaHHe 3epKaja— BCe
3TH Onepanuu B3aAH-
MOCBSI3aHBl H OCyllie-
CTBJISIOTCS MOBOPOTOM
peiuara nHa 1807
[Itopubtit 3aTBOP
NO3BOJISIET  MPOH3BO-
JIMTh CHEMKH ¢ BBI-

e : WSS nepKKaMH OT Veoo 1O

1 cex H ¢ BBIAEPHK-
KOH OT pYKH.

Ilna cwheMKkH npuMensercs 16-Muanumerpopas Henep-
Gopuposannas nuenxa. Ilpn monHocTbio 3apsKeHHOH Kac-
cere (0,95 ) wmoxno noayuuts 24 cHumka. Ilo Mmepe
SKCHOHMPOBAHHSA [JEHKH paccTosiine MeKAy Kajapamu
Boapactaer. CHHXPOKOHTAKTBl MO3BOJAIOT [0Jb30BATHCS
OIHOPA30BBIMH H UMOYJIbCHBIMH Benbiikamu. Poroannapar
«Hapuuce» npurogen i oOLIMHBIX CHEMOK, PENpPOIYK-
LUHMOHHBIX H MHOTHX BH/0B HayuyHblx (hoTopabor.

Poroannapar «CmeHa-8» — o1uH H3 NPOCTEHUIMX MaJO-
topmaTHbIX (hoToANIApaToB, MOJAYUYHBLIMX HIHPOKOEe pac-
IpocTpaHeHue cpenH dotosiodutenei (puc. 3).

[Tpocrora KoHeTpyKuuu oToannapara H XOpouwnil npo-
CBeTJeHHBIH 00DBeXTHR obecneynBaloT MOJYYEHHE KayecT-
BEHHBIX CHHMKOB.

®doToannapar «CmeHa-8» cHabxeH oO0BEKTHBOM ¢ (o-
KycHbIM paccrosiiieM 40 mM ¥ OTHOCHTENBHBIM OTBEPCTH-
em 1:4,5,

LlenTpanpubiil 3aTBOP KaMepsl HMeeT MATh aBTOMAaTHYE-

Puc. 2. ®oroannapar «Hapuuces.

CKHX BhHIJIEpHKEK: OT
15 10 /s50 C€K ¥ BhI-
[EpKKH, perynupye-
Mble OT PYKH.

Ha onpase o6mBex-
tHBa QoToannaparta
MMEIOTCH HIKagabl pac-
croanuii, auadparm,
raybuHel pe3kocTH H
SKCHNO3 MU H O HH anA
mKaja.

CHHXPOHH 3 aTO P,
HaxoafauHhca B HEH-
TPaabHOM 3aTBOpE SR
anmnapara, o0ecneuyu- Puc. 3. ®oroannapat «CumiHa-8».
BaeT  BOBMOXKHOCTb
NOAb30BATBCA  OAHOPA30BBIMH  JaMMaMp-BCOLILIKAMH  H
3/1eKTPOHHO-UMIYJIbCHBIMI BCHbILIKAMH.

Hasoaxa Ha PeskOCTb NMPOM3BONMTCSA MO LiKaje Pacero-
aHufl UAM ¢ MOMOLIBIO NanbHOMEPA, KOTOPbIH yCTAHABIHBA-
1ot na Qoroannapare. Ha peskoctb o6beKTHB oToarnmapa-
Ta ycTaHaB/MBAeTCs M0 MOKA3aHHSM MK najsHoMepa
Hocse HABOAKH. OnTHUecKuii BHAOHCKaTeab obecrneunBaet
onpejenedne TpaHull Kaapa.

B Bepxueil uactu (poToannapara HaXOAUTCHA CUETUHK
KaApoB ¥ IIKaNa-NaMsaATKa YyBCTBUTEIBHOCTH [VICHKH B elU-
wunax FOCTa wnau JMH.

MexanusM aBTOCNyCcKa cpaGaThiBaeT [oC/e HamaTHa Ha
cnyckoBoit pbiuar 3atsopa. [IpeasapuTenbHbI XOAL aBTo-
cnycka He MeHee 7 cek. )

doroannapar 3apAKalOT NPH CHATOH 3a1HEU CTEHKE ABY-
M5l KACCETaMH, OJIHA M3 KOTOPBIX CJAYXKHT NMpHEMHOU KaTyll-
kofi. Hanuume mexanusma oOparioi nepeMOTKH MJICHKH

paszpelaet Mo/JAb30BATLCHA TaKiKe OAHOH KacceToH.
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OKCHO3HUHONNEIE MKAJBl TO3BOAAIOT GHCTPO Mmepexo-
JHTb MPH CHEMKE OT OHON BBIAEPIKKN K APYTOfi HJAH OT OA-
HOTO 3Hauenus AnadparMbl K APYroMmy, eciH OCBEUIeHHOCTh
o0beKTa He H3MeHsercs.

MiuHuMa/IbHOE PACCTOSIHHE, € KOTOPOro MOKHO (HOTO-
rpaduposaTh 5THM annaparom, — 1 s Igaaa rayGunbl
P€3KOCTH, HarpasupoBaHHAs Ha IepeiHell 4acTu 3aTBop4,
AaeT BOSMOXKHOCTb ONpEIe/NsiTh rpaHulbl PE3KO H306parKa-
€MOro MpOCTPAHCTBA B 3aBHCHMOCTH OT PACCTOSIHHSI M0
MJOCKOCTH HABOJKH M MOKas3anus auadparmbi.

Poroannapar «Becha» — wmanodopmarHas KaMmepa ¢
pasmepom kajapa 24X32 mm (puc. 4). O6bekTHs — mpo-
CBETJICHHBIH TpPeXJIHH-
30BLIl aHACTHIMAT €
(hokycHbIM  paccTos-
HueMm 40 mm, oTHOCH-
TEAbHOE  OTBEpCTHe
1:4,5. Ilentpanbublii
gatBop obecneyHBaer
NOJYYEHHE BbL1EPIKKH
or Y5 no Yoso cex wu
«By». [lonnsii sapsf
KacceTsl  MO3BOJsET
NOJAYUYHTL 42 cHHMKA,

®oroannapar ume-
€T yCTPOHCTBO, HC-
7 Royalollee BO3MOK-

HOCTb ABYKPATH O
CHLEMKH Ha
Cpanuunl Kajapa yeranasiausalor mo on'rrxt:ecr?())i;i’l giﬁg:
HCKaTe/l10, HABOAKA Ha Pe3KOCTh MPOM3BOAHTCS MO HIKAJLE
paccrosinnil. B doroannapare umewoTes cueryux KalpoB
Wgraja-naMaTka ¥ MEXaHH3M CHHXDOHH3ALHH, ’

Puc. 4. ®oroannapar «Becua»
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doroanmnapat «BecHa» ouenb npoct B ofpalleHiy 1 Ha-
fesked B paboTe, UTO JeJaer ero JOCTYOHBIM s HAHH-
HAIOHHX (oTOIOOUT el

®oroannapar «30pkui-6» — coBepuieHHas magopop-
MATHAS MUIEHOUHAS KAMepa ¢ pbluaKHbIM B3BOAOM (pHC. 5):

B ¢oroanmapare
ycTaHaBjAH B a0 TC 4
0O BEKTHBLI:

«HUnnyerap - 2M»,
«lOnurep-8» u «Mn-
ayerap-50», hoKycHoe
paccrosimge y BeCeX
o6pexTusoB ' 50 M,
OTHOCHTE/IbHOE OTBEp-
crue 1:2,8; 1:2; 1:3,5.
Vroa apenus 45°.

[IItopublit 3aTBOP
(potoannapara aaer
BHIEPKKH OT 'f30 10
I/so0 €EK W BBIIEPK-
KH, peryjaupyembie OT PYKH. Jlnck BoliepzKeK MOKET ycra-
HABJHBATBCS IPH B3BEAEHHOM H MPH HEB3BE/CHHOM 3aTBOpE.

O/IHOBPEMEHHO CO B3BOJAOM 3aTBOpA MEPEBOAMTCA OHE-
penHoil Kaip IVIEHKH H OTCYHTBIBAIOTCS 3aCHATHIE KaJphbl
H4 CUETYUKE.

3arBop (poToanmapara Moxker cpabaThiBaTh OT aBTO-
CriycKa, HMEIOLLIero npeiBapuTesibHblil X0 10 15 cex.

HaBojika na peskocTb OCYINECTBJSIETCS € NOMOULbIO OM-
THUYECKOTO [AaJbHOMEpa, COBMEUIEHHOro ¢ BHJIOHCKATE/EM.

B ¢oroannapare uMeeTcst MeXaHW3M CHHXpOHH3ALHH C
ZBYMsI CHHXPOKOHTAKTaM{ Jif M0Jb30BaHHs OAHOPA30BLI-
MH JaMOAMH-BCMBIIKAMU H MMIYJIbCHBIMHM (DOTOBCHBILIKA-
MH. DoTockeMKa € HMTE}-’.HBCHHMH Jaminami BO3MOMXKHAa

TOMBKO MpH BBLAEPIKKE /30 CEK.

Puc. 5. ®oroannapar «30pkuit-6s.

11
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Mexanusm auonTpuiinoit  GokycHpoBKH obecneynsaer
TOYHYI0 YCTAHOBKY BH3Hp-AaJbHOMEpa Mo 3peHuio (oro-
rpada.

Ha rosioske oGpaTHoll nepeMoTKH MIEHKH HMeeTcs LIKA-
Ja-namMaTKa. 3apsiika OCYIIECTBASIETCS MpPH  OTKMHYTOM
sajinell Kpelike GoToannapara.

Doroannapar «Apyr» — manohopmaTHas Kamepa ¢ pas-
Mepom Kazpa 24 X 36 um
(puc. 6). OcHoBHON 06B-
ekt — «lOnurep-8» ¢
OTHOCHTENBHLIM  OTBEp-
cruem 1:2 u dokycubiM
paccroguuneM 50 mm.

Doroanmapar  pac-
CUHTAH Ha MNpPUMeHeHue
CMEHHBIX  OOLEKTHBOB.
Hasoska wua peskocts
NMPOH3BOAMTCSH MO BH-
3Hp-lanbHOMEpY. YBe-
JIHYeHHe BH3HP-AaJbHO-
Mepa cocrapaser 1¥, cosnaBasi sTUM yA0GCTBO NpH KajpH-
POBaHHH.

Hltopubiit 3atBop (oroannapara AaeT BO3MOIKHOCT
NPOHSBOANTH CHEMKH C BRIACPIKKAMH: f1o00; fsoo; aso; Yaos
f30; 'hs; 'as Ya; Yo cex w BBIIEPIKKY OT pYKH. e

OpurusanpHOCTh KOHCTPYKUUH LITOPHOTO 3aTBopa ¢ho-
Toanmapara no3BoJsieT NPOUSBOANTL CHEMKH C OLHOPA30BbI-
MH I UMOYJAbCHBIMH JIaMIaMH-BCIOBILIKAMHE Ha BHIAEPIKKAX
1o e cex.

[ToBopor priyara B3BoAA, PACHONOKEHHOTO B HHUMKHEI
yacty QoToannapara, 3aBOAHT 34TBOP, HepeMaTLIBAET IIEH-
Ky ¥ MepeBOJAUT CYETUHK Ka/poB HA OXHO [efeHHe.

Orknanas sanuas creHka Kamepwl Aenaer YAoGHOH aa-
PSAKY H paspsaaky dqoroannapara.
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Puc. 6. doroannapar «dpyrs.

B sepxueit yactn (oToanmnapara HMeerca WKajda-maMsr-
Ka, 4 Ha nmepeiHel CTeHKe — aBTOCHYCK.

doroannapar «JlewuHrpaa» npeaHasHauen Aas pernop-
TAMKHBIX, CHOPTHBHBIX, JI0OHTEIBCKHX i APYTHX CHEMOK, O/1a-
rojgapsi MexXaHusMy aBTOMATHYECKOro 3aBojfla  NpoTirupa-
HUS TJIeHKH (pHC. 7).

QoTtoannapar CcHa0xKeH

00BLEKTHBOM

CBETOCHJbHBIM

«lOnutep-8 ¢ ¢o-
KYCHBIM PAacCTOSHHEM
50 MM u OTHOCHTEb-
HbIM oTBeperHeM 1:2.
B kauecrtBe CMEHHO-
ro o6beKTHBAa B an-
napate Moxer OHITh
ucrnosibzopa  «IOmu-
Tep-3» B pe3bbOBOIl
onpase ¢ (OKYCHBIM
paccrosinuem 50 s H
OTHOCHTEJIbHBIM  OT-
sepcriem 1:1,5.
Hasonka Ha pes-
KOCTh OCYIIECTBJISIETCS C MOMOLIbIO BH3HD-AajdbHOMEpA.
OxyJsip BHSHp-AanbHOMepa CHAOXKeH JAHONTPHHHBIM
npHrcrnoco0enieM, pPeryJHpyeMbpiM 1o 3PeHHIo tdotorpada.
OTAMUMTeNBHON 0COBGEHHOCTBIO (DoTOanmapara spiafercd
HAJMUHE CBETOCHJBLHOTO BHIOUCKATENH, ONpelesionero
TioJie 3peHHsl CMEHHbIX 00BeKTHBOB C (DOKYCHBIM pacCTOAHH-
em 3,5; 5; 85 u 13,56 cm.
I topHblfl 3aTBOP anmapara HpH IepeKIioueHHH pbryara
B noJioenue «Mp JNaeT BOSMOMKHOCTb TOJIYYHTH dBTOMATH-
yeckune poAepxRE 1; Yo Ysi Yios Vesy Ysor Mioo; Maso; soo;
1000 Cex W NJHTeNbHBE BBIAGPIKKH. BhiflepXKa ycTaHaB-
AUBAeTCS Tpu 3apeieHHoM sarsope. TIpn mOAbSOBaHMM @B-
ToCnycKoM 3atBop cpabarthiBaer depes 10 cex.

Puc. 7. @oroannapat «/lennnrpay.
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MexaHusm CHHXPOHHBALMN NPH TOMB30BAHKE JaMIAMMI-
BCTIBIIKAMU PEryJiipyeTcs MO IKajge BPeMeHH yIpewaeHHs
or 0 1o 20 mcex.

I[Tpn nonbsoBaniu SNeKTPOHHON JaMION-BCIBIIKON PhI-
gar ycramasiHBaercs Ha jeaenue 0, npH 01HOPa3OBbHIX
Jamnax — B 3aBHCHMOCTH OT Xapakrepa aamm — na 5; 10;
15; 20; cormacHo ykasanwio B macnopTax Jami. .

PorocreMKa ¢ JaMNIaMHU-BCHBILIKAME 10600 THIA MO-
XKeT OBITh NPOHSBEAEHA C BHIAEpXKKOH /o5 cek.

Ha ronoske o6paTHOl nepeMOTKH MJIEHKH MMEETCs LIKa-
aa-namsitka. CyeTyuK KalpoB CBSI3AH C JEHTONPOTANKHBIM
MEXaHH3MOM M YCTAHABAUBAETCA MNepel HA4YaaoM CheM-
ku Ha 0.

3apsaaka anmapara NPOH3BOAHTCA TPH CHATOH 3ajHei
KpblliKe Kophyca. B ABYXUMAHHAPOBYIO LeJdbHOMETAJlHYE-
CKYI0 KacceTy nomeinaercs 1,65 M KUHONIEHKH, YTO COOT-
BeTCTBYET 36 Kaapam.

®oroannapar «Kues-111» — manodopmarnsii annaparc
pasmepom Kaiapa 2436 mam, umeer Haubojee coBepuIeH-
HYIO KOHCTPYKLHIO, 4TO [enaer ero yAoOHBIM I/ passind-

i HBIX CheMOK (puc. 8).
BailonerHoe xkpene-
HHe o0beKTHRA B (pO-
Toanmapare MnosBouid-
er ObICTPO  yCTaHO-
BHTL CMEHHBIH 06BEK-
THB.,

Haponka na pes-
KOCTb NPOH3BOAUTCSH
no AanbHOMEpPY, 00h-
€JIUHEHHOMY ¢ BHIO-
uckarenem. Maa na-
BOAKH Ha pPesKoCThb

Puc. 8. ®oroannapar «Knes-I11».

HMeeTcH JMCK, PacloioKEeHHBI Ha BepXHel Kphilike ¢o-
Toanmapara.

OcHoBHbIM 00BeKTHBOM B (oToanmnapare sBJsETCA
«lOnurep-8», B KauecTse cmennblx — «lOnutep-3», «lOnu-
1ep-9», «lOmurep-11» u «fOnurep-12».

®okycnoe paccrosinne obbektusa «lOmutep-8» 50 s
Ornocutesbioe orsepetue 1:2.

[IpenenbHOe paccTodHHe, C KOTOPOro MOMHO MPOH3BO-
anTh orocheMKky o6bektHBoM «lOnuTep-8», 0,9 M.

IleneBoit 3aTBOp HMeeT AuanasoH Bbiaepkek: a; s Vio;
Uos: Uso: Yyas: Yaso; Yso0s Yi2so €ex W ITATENBHYIO BbIAEPIHK-
ky. Mexanusm 3aTBopa cOJIOKHPOBAH ¢ MeXaHH3MOM mepe-
MOTKH MJIeHKH, YTO HCKIIOUaeT MOBTOPHYIO CHEMKY Ha OAHH

H TOT JKe Kajp.

BelaepsKKa YCTAHABJIHBACTCS 3aBONHON roJIOBKOM. ¥ 106-
HOe pachojoKeHHe KHOMKH CRycKa 3aTBopa paspeliaer mo-
cJe HaBOJKH HA PE3SKOCTh GBICTPO NPOH3BECTH CHEMKY.

B ¢dortoannapaTte uMeercd aBTOCHYCK, MPeABapHTEIbHOE
Bpema paboTsl Kotoporo 9—I15 cek Ha Bcex BblAeprKaXx.
B kopnyc (oroannapara BMOHTHPOBaH ()OTO3/EKTPHUIECKUH
sKCTIOHOMeTp, paGoTaiouluii B JHanasoHe spkoctefi ot 25
a0 100000 aco.

doroannapaT UMeeT MeXaHH3M CHHXPOHHW3AIHH /g UM-
NyJabeHOf u ofHOopasosoit Benbimek, Kovbmo auadparmer
06BeKTHBA HMeeT (GHUKCaTOp, KOTOPHIH MO3BOJAET HA OULYNb
ycTaHaBAHBAThL duadparmy.

B menbHOMETANAHYECKYI0 KacceTy nomeuraercs 1,65
KHHOMJEHKH, YTO COOTBETCTBYeT 36 cHHMEKAM,

Bapaaka U paspsaaka (oroannapara npoH3BOAMTCA NPH
CHATOH 3ajiHell CTeHKE.

HaBonka na peskocTh Mpu MOJL30BAHHH CMEHHBIMH 00%-
eKTHBAMH [POM3BOAUTCS MYTEM BPALLEHUA KOJIbLA OOBEK-
tuBa. [paHuusl Kaapa B 3TOM CJAyyae oOnpelrefsiorcs
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VHHBEPCAMBHBIM BHJIO-
HCKAaTeNeM, YyCTaHoB-
JEHHBIM B KJIeMMY Hajx
IKCIIOHOMETPQOM.
$oroannapar «3e-
HHUT-3» — yCOBeplleH-
CTBOBAHHAsA  MOJeNb
(oroannapara «3e-
1ut-C» (pue. 9).

Qotoannapar Bhi-
nycKaerca ¢ 00bEKTH-
poM «[enunoc-44» (do-
KyCHOE  paccrosHue

Lt i ob6bexkTHBa 58 MM, OT-
Puc 9. @oroannapar «3enut-3s, HOCHTeJILHOoe OTBEp-
crue 1:2) ¢ npocser-
JeHnoil ontuxoi. Haumeupllee paccrosinue, ¢ KOTOPOro
moHO GoTtorpadupopats, 0,5 #. :

Hapoaka Ha peakocTb MPOH3BOAMTCA MO 3epKaJbHOMY
BH/LOHCKATEIO.

Wlropubifi  3arBop anmapara TNO3BOJSET CHHUMATh
¢ BoiepRKu Yao; Yeos Yiss; Yaso; Ysoo cex m ¢ BeiaepiKoil
OT PYKH.

Ornnvaercsi «3eHuT-3» o1 «3eHuTa-C» Haamumem Kyp-
KOBOT'O B3BOJ/la 3aTBOpPA M ABTOCHYCKA.

B onpase oObextHBa «lenuoc-44» umeercs MexaHH3M
npejBapHTeNbHON YCTAHOBKH Anadparmel.

Ha pykoaTke o0paTHoll mepeMOTKH MJEHKH MOMelleHa
mKand-namaTka. MexaHuaM nojayu TJAEHKH COMOKHpOBaH
C 3aTBOPOM U CHETHUHKOM KaipoB. MexaHusm aBToCnycka sa-
BOJMTCA pPBIYArOM H cpabaThiBaeT MOCJAE HaXaTus HA
KHOTKY.

Mexanuam CHHXPOHH3aLWH MO3BOJSET TPOUSBOIHTH BO-
TOCBEMKY € JdaMOoOH-BCObIIKON 1000 MapKH.
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Poroannapar «3eHuT-3» oueHb yrobeH aas HOTOCHEMKH
MEeJNKHX MpPeAMETOB.

®oroannapar «3eHuT-4» — aBTOMATU3UPOBAHHBIT Ma-
dodopmaTHbil ¢ pasmepom Kaapa 24X36 mm. Orauuaercs
OT BCEX BBIMYCKAEMBbIX HALIEH MPOMbIILIEHHOCTBIO HaJHuHeM
NoJyaBTOMATHYECKOH YCTAHOBKH 3KCNO3MLMHE M MeXaHHuaMma
ABTOMATHYECKON YCTAHOBKHM FiyOHHBI PE3KOCTH.

Boiepikka U auadparMa ycraHaBauBaioTes Mocie TOro,
KaK B3Be/JeH MeXaHHW3M 3aTBOpa H NPOH3BeJeHa HABOAKA Ha
peskocTb. Ilepex HaBOAKOM HA DPE3KOCTH HA TOJOBKE Bbl-
NIepXKEK YCTaHABJAHBAETCsl YYBCTBHTEABHOCTb HCNOMb3YEMOM
MJEHKH U KPaTHOCTh CBETODHALTPA, €CAH OH NPHUMEHfAeTCs.

HaBosixa Ha pesakocTh NPOU3BOAUTCA 110 MATOBOMY CTEK-
Jy BpallleHnemM (QoKycHpPOBOYHOTO Kosiblia oObeKTHBA.

Hnsi Gonee TouHOH HABOAKM HA PE3KOCTb MCHOJbL3YIOTCSH
(GorycHpoBouHble KaHHbg. PasMep noss apeHus BHIOHCKA-
reasi paBeH 24X 36 mm., YBeauuenue okyaspa — 5.

B (oroannapare umeercs (poToseKTpUULCKUI 3KCMOHO-
METp, CBA3aHHBLI € MEXaHH3MOM YCTAHOBKH BbIAEPXKKH H
Anadparmbl.

[IponsBenss HaBOAKY Ha pPE3KOCThb, MOBOPOTOM TOJOBKH
YCTAHOBKH BBLIAEPIKKH BHNPABO WM BJEBO COBMEULAIOT BH-
IMMble B M0Je 3peHHA CTpeikH skcnoHomerpa. [locie ux
COBMeIeHHs ABTOMATHYECKH YCTAHOBUTCA BbIAEPIKKA M Ana-
(pparma, HeoOXOAUMBIE AJS AAHHBIX YCJAOBHH CHEMKH.

Ecnu npn coBMelleHHH CTPETOK B SKCHOHOMETpe npsaMas
cTpesiKa CKpbllach H3 MOMA 3PEHHA B BH3HPE H € HEll HeJb3s
COBMECTHTb KPYIVIYI0 CTPEIKY, DOJAYYHTb HOPMaJbHbBIH
HEraTHB MpPH JaHHBIX YCJAOBHAX CHEMKH HEBO3MOMKHO.

B coyuae, ecain mpamas cTpenka yHAeT BHH3, Heratus
Gyner Henonep:kanuoiM. CuaexoBatenbHo, B (QoToanmapar
HeoOX0MHMO COOTBETCTBEHHO 3apAANTh MUEHKY OGoubliei
YYBCTBHTEIBLHOCTH.

C nomouibl0 MeXaHH3Ma M0JAyaBTOMATHUECKOR YCTAHOB-
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KH 3KCTO3UIMK MOXKHO nonobpaTh Haubonee onTHMANBHYIO
KoMOuHaumio -~ BbiiepxKa — anadparma. [Npencrasum, 4T0
HeoOX0MMO CHHMATh GhICTPO ABMIKYLLMICA 0OBLEKT, B CBA3H
C ueM HeoOXoIAMMO 110400paTh AHa(pparMy K KOPOTKON Bbl-
Aepxkke. [lopepHyB KOJbIO BLIAEPIKEK BJAEBO, YCTAHOBHM
OJHY H3 KOPOTKHX BbIIeDKeK MPOTHB UEPHOTO HHJAEKCa Ha
KopIiyce 3aTBopa, NPH 3TOM ABTOMATHNECKH YCTAHOBHTCA
HeoOxoaumas jauapparma.

Ecain HeoGXOAMMO MOAYUHTH oONpeneneHHyio riybuxy
PesKoCTH, NMOBEPHYB KOJbIUO BbIAEP/KEK BNPABO MPOTHB HH-
JieKca, ycTaHOBUM BHIOpanuyo anadparmy, H o OTHOLIE-
HHIO K Heil aBTOMAaTHYECKH YCTAHOBHTCS BbIEPIKKA,

B doroannapare ycranosnen obwvextus «Bera-3» ¢ do-
KYCHbIM paccrosiiuem 50 ax, OTHOCHTENBHBIM OTBEPCTHEM
1:2,8. Llentpanbublii 3aTBOp pAcnogoXKeH 3a OOBLEKTHBOM,
uTO paspeliaeTr Monb30BaThCs CMEHHOH ONTHKON, AHAanason
BhLiepKeK — oT | g0 500 cex u BoIIEpPIKKA OT PYKH.

BaiioneTHoe Kpenaenne oGLeKTHBa M03BOJseT ObICTPO
3aMeHHTh OAHH OOBEKTHB ApyruM. B xauecTtse c¢MeHHBIX
o0beKTHBOB B (roToanmapate MOIYT GbiTh HCNOJb3OBAHBL:
«Mup-111» — dokycHoe paccrosinue 37 MM, OTHOCHTEJNBHOE
orBeperie 1:2,8; «Iennoc-65 Ly — okychoe paccrosnue
50 ma, orHocHTenbHoe otBepcthe | :2; «IOnutep-25 Ly —
(oxycHoe paccrofine 85 i, OTHOCHTENbHOE OTBEpCTHE
1:2,8; «Tanp-3811» — dokycHoe paccrosuue 135 mm, oTHO-
cutenbHoe orBepceTue 1:4; «Pyoun-1» — dokrychoe paceros-
npe 37—80 mm, otHocuTenbHOe oTBepcTHe [:2.8.

Bumecto npusmbl Busnpa B horoannapar moxer GLITh 110-
cTapjeHa HiaxTHasg Hacajika.

Annapar 3apaxaloT NpH OTKPHITON 3afHell KpbilKe,

®oroannapat «3ennt-5» (puc. 10) — manohopmaTubi
aBTOMATH3UPOBAHHbBI, OTJIHUaeTCss OT KaMephl «3eHHT-4»
HaJHUHEeM MHHHATIOPHOTO 3JEKTPOMOTOPA C HCTOUHHKOM MH-
TaHud — arkymynaTopHoil Oarapeeit nanpsixeduem 4,5 8.

1R

Bason 3atsopa, epe-
MOTKa MJIeHKH W ONycKa-
HHE 3epkana MHpOH3BO-
AATCS OT AEHCTBHA MO-
TOpa MpH HaxKaTHH Ha
CITYCKOBYIO KJlasnny.
Bee st omepamnpu mo-
ryT ObiTh BHIMOJHEUB B
NOMOMEHHH, KOT/la BRI+
4eH MOTOp M 3aKphITa
3a/HAA KpbIIIKa dioTo-
annapara. Brikmouenne
MOTOpa NPOUCXOANT 4B-
TOMATHUECKH TOCJE IKC-
NOHHPOBAHHA OUYepe/lHo-
ro cHUMKAa.

Ounoll 3apsaxuy akKymyasTopHoil GaTapen A0CTaTOUHO
Anst npoussonctsa 400 cuumkos B Teuenne 10 cyTox mpu
Temneparype, He npebbuuawieli +45°C,

AKKYMYJSTOPBI 3aDAXKAIOTCA Yepe3 CleNHanbHoe Noa3a-
pALOuHOE YCTPOHCTBO OT CETH NEPEMEHHOTO TOKA.

Cpok cayzi0bt Gatapelt paccuntan na 100 3apsiok.

®oroannapar «Crapr» — 0/BOOOBLEKTHBHAS 3€pKaib-
Hasa Kamepa ¢ pasmepom Kaapa 24 X36 mm (puc. 11). Sror
(oroannmapar Moxer GbITh HCNONL3OBAH /IS penoprepeKus,
JIOOHTENBCKHX CHEMOK H—IPH HAJHUMI CHELMATBHBIX TIpH-
COOCOGMEHHH — ANl HAYYHO-TEXHHUECKON (HOTOCHEMKH.

HaBoaka Ha peskocts B hotoanmapate ocyuiectsasercs
4epes OKyJAp MO0 MAaTOBOMY CTEKJIY H (DOKYCHPOBOUHBIM
KIHHBSIM,

Okyaap paccuntan Ha HODMANbHOE 3PEHHE M OTBIOCTH-
poBaH ¢ anonTpHiHOCTRIO o1 0 mo +1,5 1. Kanp pacemar-
pHUBAETCH Ha maowiamu 2233 mm. Ilpuamenuvlit oxyaap
MOKET OBITb CHAT ¢ KaMepbl H 3aMeHeH JYIOi ¢ waxTofi,
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Pue. 10. Poroannapar «3euur-5»
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! Kotopas ynoGHa npwu
PenpoAyKIl H O H H Of
CheMKe H  MHKPO-
CBEMKE.

OcHOBHBIM OOBEK-
THBOM B (oToanna-
pate siBasercst «[e-
Juoc-44» ¢ TpOCBer-
JeHHo# ontiko#H, Po-
KYCHOE  paccTosiHHe
ob6rexTuBa H8 MM, OT-
HOCHTEJNbHOE  OTBep-
crie 1:2. O6bextun 4
cHaben TnpHCnocos- A

= JeHHeM MO8 aBToMda- {
Puc. 11 Poroannapar «Craprts THYECKOH YCTaHOBKH
nuatparmer,

Coenunenne oGbekTHBa ¢ Kamepoi Gaflonernoe. Cmen-
Hble 00bekTHBH («Mup», «Tanp-3», MTO-500 u MTO-1000)
YKPemnasiTesd Ha KaMepe NepexoiHbiM KOJbLOoM. :
IlIropHo-1leneBoil 3aTBOp (oToannapara MMeer jauana- '».
30H BBIAEPIKEK OT '/iooo o 1 cex u BBILEPIKKY OT PYKH. '
[ToBopoTom peluara saTBopa OCYLIECTBJAGTCS MEPEMOT-
Ka TJIeHKH, B3BOJ 3aTBOpa H NepeMellleHde CYeTuyHka Kajl-
poB Ha oxHo AeneHdHe. CueTydk KajpOB HaXOAHTCS HA TO-
' JNOBKe B3Bola-zarsopa. B Qoroannaparte nmeercs HoOX,
KOTOpBII OTpe3aeT 3KCNOHMPOBAHHYIO YACTh NJAEHKH, H aB-
TOCIIYCK.
JIBa cHHXPOKOHTAKTA, HAXOAALIHECH Ha JHIEeBOH CTeHKe,
N210T BO3MOMKHOCTL I10L30BATLCA TNPH CHEMKE PasoBbIMH

BCNBIIKAME H 3JEKTPOHHO-UMIyabcHEIMU naMnamu. Ha ro- H
JOBKe O0OpAaTHOH MNEepPEeMOTKH WJIEHKH HaXOAMTCA uIKaaa-
naMsarTKa.

Doroannapar sapAKaior Npu CHATOH 3ajiHeil cTeHKe ABY-
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M pa3beMHBL MI
HenabHoMeTa€Linye-
CKHMH KacceramH, ui-
Ha H3 KOTOPHIX Cay-
HKHT NpHeMHOM.

dPoroannmapar
«MockBa-5» momyyun
Haubonee  ILIHPOKoOe
pacrnpocTpaHeHn e
cpein cpexnedopmar-
HBIX KaMep ¢ pasme-
poM kajapa 6X9 nu
6X6 em (puc. 12).
Kopnyc xawmepn coe-
LHHEH ¢ OOBEKTHBOM
MeXOoM, KOTOpbIH pas-
ABHraercs TpH pac-
Kp B THH doroanma- Pue. 12, ®otoanmapar e«Mockna-5»
para.

B xopnyc mentpasbioro satBopa (oroannapata BMOH-
THpoBaH 00bekTHB «HHayerap-24s ¢ hoRYCHEIM paccTosHH-
em 105 mm u oTHOCHTENbHBIM OTBepeTHeM 1:3,5,

Huanason Bblaep:kek 3arBopa—or | 10 Yaso cex u BbI-
HepxKa OT PyKH. 3aTBOp UMEET KOHTaKT A5 NOAKIIOUEHHS
NMaMO-BCOBILEK H aBTOCHYCK, pafoTalouiuii Ha BbLAepHKKax
orT 1 no Ifmo Cex.

Hpucosas amadparma 3arBopa 1aeT BOSMOMKHOCTL H3-
MEHSITb OTHOCHTEJIbHOEe OTBepecTHe B mpeneaax: 1:3.5; 1:4;
Leesi6: 1 08 il Gulbal 1990 189

B ¢otoannapare umeiorest ukambl rayGHHBL PE3KOCTH
¥ paccroanufi. Hasonxa Ha peskocTs npousBoiuTes 10
adanpHoMepy, HMelomemy Gasy 65 mam, u no wKage paccros-
auil. [panunst kaapos pasmepom 6X6 u 6X9 em npu crem-
Ke ONpeAeATCs 110 ONTHYECKOMY BHAOHCKATEI C YBEJH-
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gyeHneM Ha 0,6 ¢ mpeaBapHTeabHOH YCTAHOBKOH TOJIOBKH
HA HYMHBIH pasmep.

st dorocreMkn Ha pasmep kazpa 6X6 cu B ¢oroan-
Mmapate nepeji IJEHKOH ycTaHaBJAHBaeTcs cHelHajbHas
pamka.

KonuuecTso BbIIOJIHEHHBIX CHHMKOB OnpeLensiercs ye-
pes okHo ¢horoannapara no uadpam, HaHeceHHbIM Ha 3a-
UMTHYIO OyMary nJaeHKH.

Karymka niaeHkd, zapskeHHnas B Qoroannapar, mnpu
pasmepe Kagpa 6X6 cm AT BO3ZMOMHOCTbD NMPOH3BECTH
12 cHUMKOB, a npu pasmepe 6X9 em — 8 CHUMKOB.

Ha rosnoBke nepeMOTKH HMEETCSl MIKajaa 3anoMHHAHUSs
THNA TJIEHKH M ee YYBCTBHTEJBHOCTH.

Hasnuuue O6J0KHPOBOYHOTO MeXaHH3Ma, CBSI3HIBAIOMIETO
PYKOSITKY NEepeMOTKH IIEHKH M CHYCKOBYIO KHONKY, HCKJIO-
yaeT BO3MOMKHOCTb [POH3BOACTBA JBYX CHHMKOB Ha OIMH
H TOT 7K€ Kajp.

doroannapar «Hckpa-2» — cxaajHas kamepa c pasme-
pom kajpa 6X6 ex {puc.
13). Ha xawmepe ycra-
HOBJIEH TIPOCBETJEHHBII
oowekTHs  «Mupaycrap-
58». DokycHoe paccTosi-
HHe 75 MM, OTHOCHTE!b-
Hoe oteeperie  1:3,5.
Yrom moJs 3peHus oHb-
ektusa 55°. Hpucopasn
nnacdparma H3MeHseT
OTHOCHTE/BHOE  OTBEp-
cTHe B nmpenenax: 3,5; 4;

5,6: 8 11; 16; 22.
= Llentpanbubii  mMex-
A JIYIUHBOBbIH 3aTBOp Ja-

Puc. 13. Qoroannapat «kckpa-2» €T BO3MOXKHOCTE TIOJY-
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9HTH BBIACPKKH: 1; Y3 Yg Ye; Yis; Yao: Yeor Yios: Ysoo cex
H BBLIEPIKKY OT PYKH,

Mexannam CHHXPOHH3 ALK NOSBOAAET NOAKTIOUATD K ho-
Toannapary uepes CHHXPOKOHTAKT HMNYJbCHBIE JaMmbl W
OHOPA30Bble JTAMMbI-BCNBILLKH.

Ha o6vbektuse umelorcs: mkasmbi paccTostHU#A, ryOHHbBI
peskocTH, AHaQparMbl U KCIO3HUHOHHBIX UHCEJ.

Haponka na peskocTh NpOM3BOLMTCA C MOMONIBIO 1AJb-
HoMepa, 00beAHHEHHOr0 ¢ BHAOHCKaTeneM. Basa ganbHoMe-
pa 55 ma. YBeluueHHe ONTHYECKOTO BHAOMCKATES 0,74 *.

B ¢oroannapare umeercs (oro3eKTPHUECKHUH 5KCIOHO-
METp Co IIKaNo¥ 3KCNOSMUMOHHBIX uucest. B saTsope anma-
pata mpeaycMOTpeHa CBSi3hb MEXKIY MeXaHH3MaMH YCTaHOB-
K BBIIEPXKKH M AHaparM, nossoJsiollas paboTaTh ¢
OMOMLLbIO 3IKCHOSHUHOHHONK LiKaabl, Kamepa mumeer camo-
cOpachlBAIOUIHH CUETUHK KaApOB H LKAy -MaMaTKy.

CbeMKa MPOM3BOJHTCA HA CTAHAAPTHVIO KaTyleyHyio
(oronnenky HmHpHHOH 6 cM, paccuHTaHHYI0 NpH pasmepe
kajgpa 6X6 cx na 12 cuumkos.

Ilnenxa nporarusaercs npu NoBOPOTE PYKOATKH. DoTO-
annapar cHat:ken GJOKHPYIOIHM YCTPOHCTBOM, HCKIIOUAL0-
UIHM BO3MOYKHOCTb MOBTOPHBLIX CHHMKOB Ha OJHMH M TOT Ke
Ka1p HIM NpONyCKa HEIKCHOHHPOBAHHOTO Kaiapa. B doro-
anmapare HMeeTcsi aBTOCNMYCK W K/eMMa Ma YKpPersiedus
BCIIOMOTaTeNIbHbIX IPUHA/IEKHOCTEH,

doroannapar «Jlioourenn-2» — JABYXOObeKTHBHAA. Cpejl-
vepopmarnas kamepa (puc. 14).

B nepenneit crenke nmacrtmaccosoro KOpHyca KaMmepsl
pacriosioxenbl aBa oObekTHBa. OMHH H3 HUX fABIAeTCH ua-
CTBIO BHIOHCKATE/NA, PACHOJOKEHHOIO HAl CBETOHENpOHH-
naemMoil Kamepon totoannapara. Hpyroit — CHEMOYHBIH,
(porycHoe paccroanue ero 7,5 MM, OTHOCHTETBHOE OTBEpCTHE
1:4,5.

Hapoika Ha peskocTh NpoHCXOAHT no H300paxennIo na
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T actalis s R el

MaTOBOM cTekJae BuAoHcKarens. [las
ylo6cTBAa HAaBOAKM HAA MaTHPOBAH-
HOIl 4acThl0 JIMH3LI HAXOMHUTCA Jyna,
MoXKHO MPOH3BOAMTL HABOAKY Ha
Pe3KOCTh ¥ * MO LIKajJe pacCTOSHHH.
Hagojka Ha pe3xkocTh NMPOH3BOJAHTCH
nyTeM BpalleHusl ChbeMOYHOro OOBeK-
THBA, KOTOPHIl cOellHeH 3y6uarhiM
KOJBILOM ¢ O0O0BLeKTHBOM BHJAOHCKA-
TeAA.

B ammapar sapsakaercs pOJNHKO-
Ban nuienka, obecneunpaiomwan 12
CHUMKOB TIpH pasMepe Kaapa 6X6 cau.

Ot1cuer KaJpoB Beiercs Mo Hud-
paM Ha salutHol Oymare MNJeHKH.

. # [lenTpanpHbli 3aTBOpP HMEeT ciae-

Pic. 14, @oroannapar AYIOUIMA AManason BblaepiKek: foo;

«JlrobnTenp-2» Yioos Yso; Yes; Yo cex u BBIAEPIKKY OT
PYKH.

Haguupe MexanusMa CHHXPOHH3AlWM ¥ LEHTPalbHOIO
3aTBOpA NPH BKJIIOYEHHH 3JIEKTPOHHO-HMNYJbCHBIX J1aMn
no3BosserT IPOH3BOANTH ChEMKY Ha BCeX CKOPOCTHAX 3a-
TBOpA.

doroannapar «Canor» — oAHO00LEKTHBHBIH 3€DPKaJb-
ublit (puc. 15). OcHoBHoll o6beKkTB Qoroannapara «Huuy-
cTap-29» ¢ orHocutenbHbM oTBepetHen 1 :2,8 M (GOKyCHBIM
paccroanuem 80 mm. B kauectse cMEHHBIX OOBEKTHBOB MO-
ryT ObITh ucnonbsoBansl «Muayerap-56» ¢ OTHOCHTE/bHBIM
OTBEPCTHEM 1:28 u dorycueim paccroguuem 110 mam,
«Mup-3» ¢ oTHOCHTeNbHBIM oTBepcTHeM | :3,5 i (POKyCHEIM
pacctoauuen 65 su. OObeKTHBBl CORNHHAIOTCA C KaMepoH
pesbGoBbiM GaflOHETOM C 3aIIeKOM.

[LTopHo-leeBOH 3aTBOP H3rOTOBJIEH N3 rogpHpoOBaH-
HON JIEHTDI Hep}xasemmeﬂ cTand ¢ OOJblUMM AHanasoHoM
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BhlgepkeK: ot ‘/iso0 A0
s cex n pnuTeNbHBIMU
BHIJIEPIKKAMH.

Hasoaka na peskoctb
oCylUlecTBASETCS MO Ma-
TOBOMY CTeKJIy.

Haxopsuasgcs  mon
MATOBbIM CTEKJOM KOH-
peHcopuaa nuHza obec-
neyupaeT  OAMHAKOBYIO
1P KOCTh H30OpameHn4
no Beel nJjollafn Ma-
TOBOTO CTeKJa.

Hans TouHolt HaBOA-
KH Ha DPE3KOCTb BHOOHC-
Karteap #HmeeT (OKYCH-

pPOBOUHOE  YCTPOWCTBO.

doroannapar cHaGXKeH aBTOCHYCKOM H MEXaHH3MOM CHH-
XPOHH3AUMKH I OAHOPA3OBLIX JIAMIL M HMOYJBCHDBIX
BCIIBIIIIEK.

[lnenka sapsokaercd B IDHCTaBHblE KacceTbl, KOTOpbie
MOKHO JIETKO MPHCOE/IH-
HATb H OTCOEJMHATL Ha
CBETY, HE3ABHCHMO OT KO-
JIUYecTBa 3acHATHIX Kan-
pOB. 3TO [aeT BO3MO¥K-
HOCTh HCIOJAL30BATH MPH
CBEMKe pasiuuHble (o-
TOMATEPHAJbIL.

Ha kaccerax umeer-
Csl CUETUYHK KajipoB M
yKasaTelb THIA 3apf-
KaemMol TeHKH, Poro-
anmapat cHaGKeH yajau-
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Puc, 15. Poroannapar «Caniot»

Puc. 16, @oroannapar (IJT2
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HHTGJLHBIMI  KOJbLUAMH, NPHCTABKAMH [l MAKPO- M MUK-
POCHLEMKH H APYFUMH NPHHALIEIKHOCTS MU,

Poroannapar ®T-2 (puc. 16) npennasnaven s noJqy-
€HHs NAHOPAMHBIX CHHMKOB. B kamepy ero BmonTHpOBaH
obbextus <Munyerap-50» ¢ Qoxycubiv paccrosuuem 50 s
H C yCTAHOBJIGHHBIM OTHOCHTeNBHBIM OTBepcrHeMm | : 5.

B npouecce dorochemkn o6bekTHB NMOBOPAYHBAETCS B
Oapabane (puc. 17), uto oGecneyupaer yroa oxsarta 120°,
B 5101 MoMeHT n3obparenne uepes YBKYIO LIE/Nb MPOeKTH-
pyerca Ha (poTOmIeHKy.

: 3atBop (oToanmapata jgaer BHILEPKKH: i Y2005
/100 CeK.

_ CopeMKka npouspopures na paccroannu He 6amke 10 m u
UE3 HABOJKH Ha pe3kocTs. [lnenka mimuoit 1,6 # noasossier
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Puc, 17, Cxema OT.2:
i — ?G'bcx'mn; 2 — GapaGaH; 3 — Kaccera ¢ WIeHEON; 4 —
BaVIHK CHETHHKA; § =— NNCHKA; 6 — MpHEMHAs Kaccera,
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noayunte 12 naunopam-
HBIX CHHMKOB pasmMepom
24X110 mm.

®oroannapar «Cryr-
HHK» — OJIMH M3 TMpoc-
TEHUINX CTepeocKonnye-
CKHX anmaparoB (pHc.
18). ®dotorpacduueckue
H300pameHHs, MOaYUeH-
upie annapatom «Cnyrt-
HHK», NPeIcTaBIgIoT Co-
ool crepeonapy. Ilosn-
THBHBIE  H300paxXeHHs,
paccMaTtpuBaeMble B cTe-
peockomne, BOCHPOH3BO-
gsT oOBEeKT CBeMKH B
TPEX H3MEpeHHSsIX.

JBa nzoOpa)keHus crepeonapbl N0JKHBI ObITh CMeLIeHbl
Ha onpejeseHHOe paccrosiuue, HasbiBaemoe Oasucom. Ilpu
HapyieHin 6asuca MPOUCXOAUT NOTEPA HOPMAJBHOH CTepeo-
CKONHYHOCTH B H300parKeHuH,

doroannapar, mo CyUecTBy, npeacTasaser coboil coeiu-
HeHue ABYX KamMep B 0AHOM Kopnyce. B Kopmyc BMOHTHpOBA-
Hbl TpH 0O6BLEKTHBA, OJMH H3 KOTOPBIX AB/IACTCH COCTABHON
yacThlo BujoHcKaTens, a Aa aApyrux (T-22) — cwemounble,

Haponxa Ha peskocTb H onpeeneHue IpaHul Kaipa se-
AYTCA 1O H300pazKeHHIo Ha MATOBOM CTEK/le BH/IOMCKaTe/s
myTeM MNepeMelleHHs ONpas ¢ NePeAHAMH JHH3aAMH O0bhEK-
tusoB. OOBLeKTHBEl annapata coeuHeHbl Mexay coboft 3y6-
HATBIMH KOJbILdMH. CreMouHble 00BEeKTHBHI CHAGKEHBl CHH-
XPOHHO paﬁOTaIOLLLHMI‘[ HeHTpaJdbHbIMHA 8aTBOPAMH, HMEIOLLH-
My AHanason seepxex: 'ioo; Yso; '/osi o cex u BBIIEPIKKY
OT PVKH.

Yeranapaupaercs Heo0X0AMMas BblIePKKa [OBOPOTOM
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Puc. 18. @oroannapar «CnyTHHK».




PerysiupoBOYHOrO KoJsblia MPaBoTo 3aTBOpA 10 COBMEIIEHHA
€ HHJACKCOM, YKA3bIBAIOIIHM CKOPocTh paBoThl 3aTBOpa.

Mexny NHH3AMH CBEMOYHBIX OGBEKTHBOB HAXOMATEH
AHA(QPArMbl, KOTOPhle YCTAHABJHBAIOTCH PHIYAFOM pEryJiH-
posku auadparm. Poroannapar sapsskaercs 6-CaHTHMETPO-
BoH nuenkoi. Ilpu Kaxaoll cheMKe #soGpakenne pacnoJsa-
raercsa Ha ABYX KaApax pasmepom 6X6 ¢m, caefoBaTesbHO,
NEPEMOTKY  IJIEHKH
OJast ceJenyiouei
CheMKH CJelyeT Be-
CTH [0 TeX Nop, noka
He MOSBATCS Ha 3a-
LIUTHOR Gymare
IVIeHKH LHQpel 3; 5§
U T. I

Crepeoth o T o 1 a-
caaka. Crepeodoro-
CbEMKa  TIOABHIKHBIX
H HEeNOJABHIKHBIX 00%b-
€KTOB C yCIexXom Mo-
KeT ObITh BBIMOJHEeHA
OOBIUHBIM  Manodop-
MaTtHpiM  (poToanma-
paroM ¢ MOMOILbIO
crepeooronacankn. OnHa W3 TAKHX HACALOK BXONUT
B KOMIIeKT «PK-CK-1» (pue. 19) u paccanrana ans pa-
00Tpl Ha (oroannapare «Kuess.

Jas cheMKH HacaiKa YKPEnIsercs Ha OGbLeKTHB GhoTo-
annapara. Ha okno Buaonckatens-nanenomepa Hagepaercs
pamka, W nocjie YCTAaHOBKH TpeOGyemMoH BBIAEPIKKH M 1ua-
pparmbl pousBoAHTCA cbeMKa, B pesynbTare Ha HeraTHse
Oyaer saneyaTsieHO NPaBoe H JieBoe H3OGpaKeHue,

[leuaraior neraTHBHBIE U306pasKeHHs cTepeonapsl B cre-
HHANBLHOH paMKe, BXOAAIEH B KOMNJIEKT,
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e e A i A

Pie. 19. doroannapar «Kues» co cre-
peonacankon «DK-CK-1».

_—

Crepeochemka, CrepeodoTocheMKa HemoABHKHBIX 00%b-
€KTOB MoKeT GLITh NPOH3BEJeHa ¢ NMOMOIIbIO CTEPeonaan-
k. s 910r0 HEOOXOAMMO NPOH3BECTH CHEMKY € KpalHHX
(npaBoro M JeBOTrQ) MOJIOIKEHHH,

Bripea B crepeonyiaike NaeT BO3MOMKHOCTh NEPEABUHYTH
(poroannapar Ha 65 mm. CbeMKa ABYX KaJApoB BeleTcs [pH
OIHHUX M TeX ¥Ke YC/IOBHSX,

Oba cHuMKa cTepeonapbl 0JMHAKOBON MJOTHOCTH U Pas-
MepOM, COOTBETCTBYIOLIHM
crepeockony (puc. 20), na-
KJeHBAalOTCsl Ha KYCOK Kap-
TOHA H PACCMATPHUBAIOTCS B
CTEpeocKoI.

doroannapar PKI13X
X18 — wratuBHag jepe-
BAHHAsA GOTOKaMepa, npej-
HA3HaueHHas Ana npodec-
cHoHaJ bHBIX pabor (puc.
21).

Cmeluenne o0beKTHBA,
a TaKKe HaK/JAOHbl H TOBO-
pOTHl 3aJHel CTeHKH AAlOT
BO3MOJKHOCTb  HCIOJbB30-
BaTh KaMepy /15 PenpoiykK-
LHHOHHBIX U apXHTEKTYDPHBIX
CHEMOK.

JlBolHOe  pacTsaKeHHEe
Mexa, IpeBblllawiiee 42 cM, NPH TOJL30BAHHH OOBEKTH-
BOM € (DOKYCHBIM paccTosinueM 21 ¢m MO3BOJSET CHUMATH
00'BEKTHl B HATYpPAJbHYIO BennuuHy. Haposaka Ha pesxocTs
POMBBOJHTES MO MAaTOBOMY CTEKJY MepeMelleHHeM 3agHed
CTEHKH.

Pamka ¢ MatoBbIM CTEKJIOM MOZKET [OBOpayHBaTbLCA B
BePTHKaJIbHOI H rOPH30HTAJBHOMH IIOCKOCTAX.

Puc. 20, Crepeockon,
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JIByxcTOpo H H it €
KACCeThl paccuuTaHbl
H& MJAaCTHHKH WJIH
NeHKH pasMepoM
13X18 cm; npu wanu-
YA B KJ 4 ABlIIeH
MC#HO HMCHNOJIb30BATE
MAaTepuanbl H MeHb-
uHx pasmepoB. Ka-
Mepa BBIIycKaeres ¢
obberTHBOM «HHjy-
crap-51» — uerbipex-

e JIAH3OBEIM ~ aHaCTHT-
Piic. 21. dotokamepa «DK-133¢14s, MaroM ¢ (OKYCHBIM
pacerosinuem 21 cm
H OTHOCHTE/IbHBIM oTBepcTHeM | : 4.5,

O6nbexTiBHAsA J0CKA BMECTe ¢ 00beKTUBOM MOYKET nepe-
MEIAThLCs B CTOPOHY, BBEPX H BHU3. 3a4HAA CTEHKA HAK/IO-
HACTCA 1o Mepe ocnabiieHHss BHHTA ee KPemaeHHs,

Il IpoOH3BOACTBA CheMKH mocie HABOLKH Ha pesKocThb
MaTOBOE CTEKJIO Ha IIAPHHDE OTKHABIBAECTCS BBEPX WAH B
CTOPOHY H HA ero MeCcTO YCTAHABJHBAETCS KacceTa.

Bbinepzka mpu cheMKe peryJupyercs KPBILKOH 00 BbeK-
THBa. Kamepa ¢ npunannexunocrsvu KOMIIEKTYETCH B crie-
muaapiom Gyraspe. Mratus UIT-4, sxoasawuit KOMILIEKT,
noMellaeTcs B CNenHaJbHOM YexJe.

DOTOTPAPLPHYUYECKENH OBBEKTHB

Onnoft W3 oCHOBHBIX uacTelt (oroannapata ssiasercs
OOBEKTHB, MPH MOMOLIH KOTOPOro HA CBETOYYBCTBUTENBLHOM
¢10e QOTONIEHKH CTPOHTCS H30GpaskeHHe (otorpadupye-
MBIX 00beKToB. OT KauecrBa O0BEKTHBA 3ABHCHT H KAYECT-
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80 cHuMka. HanGosee coBepmieHHbIMH 00BEKTHBAMH B Ha-
CTosilee Bpemsl ABJAAIOTCA AHACTHIMATHl, KOTOPLIMH cHal-
JKeHbl Bee phinyckaemble B Coserckom Coroge hoToannaparhl.

Bxoasliune B ONTHYECKYIO CHCTEMY [OJOKHTEAbHBIE H
OTpHUATebHbIE JHH3bI 3THX 00BEKTHBOB 00ecneynBaior no-
JAy4eHne TEOMETPHYECKH TOYHOTO W 4eTKOro. u3o0paxeHus
[0 BCEMY MOJIIO Kajapa, Ha KOTOPBIA paccuuTaH OOBLEKTHB.

OcHoBHble nokazaTeliu, xapakrepusywouiae gotorpadu-
YecKkHe OO'BEKTHBBL: riapHoe (OKYCHOe paccrosiiue, OTHO-
CHTeJIbHOe OTBepCTHe, YroJi- 3peHHsl W paspemaionias cHjia
00beKTHRA.

FnapHoe GOKycHOE paccTOS$HHE—ITO pac-
CTOSIHHE OT 3aiHeiR rIaBHOH TOYKH A0 3alHEro rJaaBHOro
(okyca ororpapuueckoro obbexkrupa. [peamers, Haxoaa-
LifHecHs B OeCKOHEYHOCTH. H300pakalorcas OOBEKTHBOM B
r1aBHOR (hOKaNbHOA MJOCKOCTH.

[nasnoe ¢oxycroe paccrosnpe ofo3nayaercs OyKBOI
i’ u nanocuTca Ha onpaBy 00bLEKTHBA.

O6BeKTHBLL ¢ Pa3JHYHBIM (DOKYCHLIM paccTOSHHEM JAIOT
pasyMuHYIO CTeNeHb YMEHBILEHUA MpeJMeTa NPH €ro H30-
OpaKeHuH Ha CBETOUYBCTBHTENBHOM CJ10€, TO ecTh pasjHy-
Hble MacltaGel chemid, Macmrta6 usoGpaxeHus onpeje-
Jderca no gopmye

X 13
i
rae m — macmrad, P — paccrosuue or ¢oroanmapara go
oObekTa cheMky, I’ — okycHoe paccrosinue.

[Tpn dororpadupoBanuu QGotoannaparoMm ¢ 00LEKTHBOM
f"=50 mm na paccrosnun P=8,5 m macwral usobpakenus
Ha niaenke paseH 'z

B ¢otoannapare ¢ obbekruBom /=28 mm npu ¢ororpa-
GupoBannu Ha 5TOM ke PACCTOAHMM MAcIITA0 H300PaXKeHHs
Oyner paBen '[3o0, ¢ 06BeKTHBOM, y Kotoporo ' = 100 mm,
Maciirab usobpaxesnus Oyner paseH fss u T. .
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Mamensst paccTosinMe ot (horoanmapata 10 CHHMAaeMOro
0GbeKTa, MOMHO NOJYYHTH PasauuHble MacmTadbl n3obpa-
JKEHHST OAHUM H TeM e 00BLEeKTHBOM.

C uzmenenweM Maciitaba H3oOpaxKeHus H3MeHAETCH H

K03 hHLHEeHT SKCNO3HITHH.

B taba. | moKasaHo COOTHOLIeHHe MEXKILY macurabom
H306paXKeHns, pacCTOAHHEM 10 o6LeKTa cheMKH H Ko3(QbH-
L[HEHTOM 3IKCMO3HUHH.

Maciiratb uzobpazkenns npH (poTorpathHpOBaHUKH MaJo-
opMATHEIMM annaparaMi ¢ HaHMEHBIIHX pacCcTOAHHH Ha-
BOJKH NpHBefieH B Taba. 2.

Ha Bcex cospeMeHHBX MajodopMaTHBIX (oroanmapa-
Tax WMeeTcs IIKaja paccTOAHui, rpajyHpoBaHHas B Cpel-
wem or 1 m no Geckoneunocru (co) [Mpn  ¢ororpaduposa-
HAK OECKOHEUHOCTbIO CUMTAETCA pACCTOsiHHE, npeBblllaollee
90—25 M, mpH KOTOpOM He Tpebyercsl HABOAKA Ha pe3-
KOCTh.

Ecsid 00BeKT CheMKH PalloJIoNHTh HE B 6eCKOHEUHOCTH,
a Gamxe K (oroanmapary, To uzoGpaxenue obnexTa nocie
HABOAKH HA PE3KOCTh B 3TOM Clyyae HAXOJHTCA Ha pac-
CTOSIHMM, MPEBbIUAIONIeM [iaBHOe (OKYCHOE paccTosinue
0G'beKTHRA, OHO HA3BIBAETCS COMPSKEHHBIM (OKYCHbIM pac-
CTOSIHMEM ¥ 3aBHCHT OT PACCTOSAHHS A0 CHHMAeMOro 00b-
eKTa.

Uenm Gapzke (oroannmapar pacrnonoxmer X CHUMAeMOMY
00beKTy, Tem OoJiblle COTPAKEHHOE (hoxycHoe paccTosHHe
§ KpynHee mMacmiTab u300pameHus.

Cpetocunna o0beKTHBa— 9T0 OTHOLIEHHE OCBE-
IeHHOCTH 00pasyeMoro 00BEKTHBOM u300paKeHuss K ApKo-
ot msoGpaxkaemoil mopepxuoctd. Oua MPsMO MPOMOPIHO-
HaJqbHA KBAApAaTy AEHCTBYIOIIEro OTBEPCTHA 00BEKTHBA H
06paTHO MPONOPLHOHAILHA KBAAPATY €ro (hokycHoOro pac-
CTOSIHHA.
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TaGauya

PACCTOSSHHE A0 NPEAMETA NMPH @OTOCPAGUPOBAHHH

B 3ALAHHOM

MACIUTABE

f

Koa[p@li- MACinTat PokycHOe paccroanne o0beKTHBA, €M
;‘llifég_ nsofipa-
SHILHH il 2,5 ‘ 3.5 5 5,8 ?:{58 10,5 13,5
Y MeHb-
nenne
172 0,1 28 39 55 64 58 116 | 146
1,4 0,2 15 21 30 35 46 63 81
s 0,3 11 15 22 25 34 46 58
2,0 0,4 8.7 12 18 20 27 37 47
2,3 0,5 1,6 | 11 15 17 23 32 41
2,6 0,6 6,7 9,413 16 21 28 36
2,9 0,7 6,2 8,6 12 14 19 26 33
3,2 0,8 5801 7,9} 11 13 18 24 30
3,6 0,9 5,8 | 7,4 10,5 | 12 17 22 29
4 1 5 T 10 blhab s I 21 27
Y Bean-
HEHHE
6 1,5 4.2 6,8 184 197 |13 18 23
9 2 A0 1T ! e R O e A B ) 16 20
16 3 3,3 4,7 | 6,7 | 1.6 |11 14 18
25 4 A lotl = NS BB ST S T 13 17
36 ] 3,0 | 4,2 |6 7 9,3 112,516
49 6 2,9 | 4,1 5,8 | 6,8 9.1 ] 12:8 |15,7
64 7 2,83 | 4 8,7 | 6,6 8,812 15,4
81 8 2,80 13,9 | 5,6 |65 8,6 | 11,8 | 15,2
100 9 2,47 | 8,88 '] 5,560( 6,44 | 2,5 11,7 | 15
120 10 2,75 | 3,85 | 5,60 | 4,38 | 8,4 | 11,6 | 14,9
2 CoyTHHk QoToaobhTess 33




d i doin
Bumecro npobu 7~ 0Obluno GepyT e T
Tabauya 2

MACHITAE H30BPAJKEHHA NPH ®GOTOTPA®HPOBAHUH

C HAMMEHBIIHX PACCTOAHHH HABOJIKH

npll ChEMKE C HaWMEHb-
HIErO paccroguus
Hau- T
Porye- i macmtat
HOE pag-| MEHBHISE 1306 pamenus
Joroannaparer | cTosnNe sﬁﬁfsTl?;_ n3obpa- e
OE;aEI-i;F::‘ no,wu: i qaTke npu
Lt M nﬂog‘;m" Ha He- | niTH-
ratmse | Kparnom
yBen-
HeHHN
JCMEHA® 40 1,3 125108 | 1:30 16
DL e e s a0 1,0 4364 1:18 1:3,6
SSOPRIHS. G s 50 1,0 40 % 60 1:17 1:3,4
T3 (e et A SRR I 50 0,9 86.5¢ 54 1:15 1:3
S OERHT R 50 0,65 | 24336 1:10 1:2

HDpumewanne: Paceronnne nasonkn, YHAZAHHOE Ha Wkajax :\!.‘I.‘I(J(ll(]p!\r!a'rllhl‘.t Kamep,
OTCUHTLBASTCHE OT 384HeN CTEHKH KaMepLl.

OTO OTHOUIEHHE HA3LIBACTCH OTHOCHTENBHBIM OTBEpCTH-
eM 00beKTHBA M HAHOCHTCS Ha ero onpasy.

IlIkamra ornocuTesnbubx oTBeperhil, npunsrtas 8 CCCP
(FOCT 2600-44), noctpoena Tak, 4T0 3HaMeHaTelb OTHOCH-
TEJABHOTO OTBEPCTHH H3MEHHeTcHs 110 34K0OHY TreoMeTpuye-
CKOH TPOTPECCHH,

CTAHOAPTHBIH PAJN 3HAMEHMW OTHOCHTEJbHBIX OTBEPCTHE

1::1-0,7‘ 1

By

1,4 4 giﬁ 8 |11 (16| 22| 32| 45| 64

i

34

Ecnn HauGogbliee OTHOCHTENBHOE OTBepcTHEe O0BEKTHBA
He COOTBETCTBYET TOUHO uMcaaM [aHHoro psaa, oHo 000-
3HayaeTca Ha onpase OOBEKTHBA, 4 3aTeM CJejdyeT CTaH-
AapTHBIH PAL OTHOCHTEIbHBIX OTUEPCTHH.

Hanpumep, o0bextus «lOnutep-3» umeer Ciaelylouryio
KAy OTHOCUTENbHBbIX OTBEPCTUH:

R L £ D 6 o

[pu mepecranoske ykasateds Anapparmbl Ha HanboIb-
[Iee orBepeTHe B cayuasx OTCTYNJAEHHA OT CTangapTHoro
psifla NPOMCXOMMT H3MEHEHHEe [JIolaay oTBeperus 00%b-

EKTHBA. !
Tabanya 3

IABUCHMOCTh BENWUHHLI OTBEPCTHSL OBBEKTHBA
OT VCTAHOBKH YKABATENA AHAGPATMbI

Ilpn nepecranoBke [lrouans
yKazaTead InaparMmel | grpeperus
] obBEKTHRA
$horoannapathl Ha o6o3Ha- yBeanunBa-
¢ 0603- | HEHHE HaM- | oto o
HaueHnq Goanmero pas
OTBEPCTHH
SRR R Bl T T 5,6 4,5 1,5
$DJl (0bbeKTHB  CTApPOro
BRIYCKA) - o & o o v o 4,5 3,5 1,7
.Sopkuit*, DM, ,3ennts ¥
el i e ) 3,5 1:3
Annapater’ ¢ OGBEKTHBOM
LOnRTEp-8%" & . o Wl 2 1,5 1,8

B ta6a. 3 nokaszaHo, BO CKONbKO pas yBeJuuuBaercd
oTBepcTHe OOBEKTHBA OpH MepecTaHoBKe yKasaread Add-
pparmel.

CoBpementibie OOBEKTHBH — 3TO CJA0KHAS ONTHUECKAA
KOHCTPYKIAS, COCTOANLaA 13 cucTembl aun3, YT00n yMeHb-
UiHTh MOTEPIO Jyuell cBeTa Ha OTpa)keHHe, TO €CTb CHH3UTB
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KOS(Q(MHUHEHT OTPaKEHUT U YBEIAMUYHTD KO3D(HIHEHT npo-
MyCKaHuA chbeta Yepes 00BLEKTHB, [IOBEPXHOCTH HECK/IEeHHbIX
/IHH3 MPOCBETSLIOTCHA 34 CHET CO3AaHHA Ha HHX NPO3padyHoi
IJIEHKH ¢ NOKasaTe/qeM NPeJoMJIeHHs, OTJHUYHBIM OT [MOKA-
3aTeqs npesoMaeHUs cTeKaa.

B 1abn. 4 moxasano, Bo CKOMbKO pas cHHMKaercs K03¢-
(QULHEHT OTPasMKEHHsT MOCTe NPOCBETIEHHS 0O0LEKTHBOB (pu-
SHYECKHM METO/A0M, & B TalJ. 5 — BJHAHHE NPOCBETEHUS
JUH3 Ha KOS((QHUHEHT NPONYCKAHHA CBETA Yepes 0OLEKTHB.

[Ipy nonb3oBaHuM  NPOCBETACHHLIMH  OOBEKTHBAMM
YMEHBIIAETCA BIMAHHE SKCMOHHPYeMOro cdoromarepuana,
CHHMKH Tonyyaloress Gonee KoHTpacTHbIMH. OOBeKTHB c
GONBINON CBETOCHJION [AaeT BO3MOMKHOCTD dororpaduposars
NpH MeHee GJAronpUATHLIX YCJAOBHAX.

Huametp AefiCTBYIONIETO OTBEPCTHS OGBLEKTHBA MOJKET
H3MEHATBCS C MOMOLLBIO CHELHANbHOTO YCTPOMCTBA, HA3DI-
Baemoro anagpparmod. B coBpeMenHBIX 00BEKTHBAX Mex Ly
JAHH3AMH CTaBHTCA HpHCOBas Jauadparma, peryiaupyemas
KOJIbIIOM HJIH PhIYAroM.

Huadparvupys o6bekTHB, TO eCTb MeHss AHamerp fefi-
CTBYIOIWIEr0 OTBEPCTHH, MOKHO JOOHTBHCH TAKOTQ NOJOMKe-
HHA, IpH KOTOPOM MPEAMEThI, HAXOAALLMECH HA PABHOM pac-
CTOAHHH OT 00beKTHBA, OVAYT H300paKeHbl 0AUHAKOBO pes-
Ko. Paccroanne Mexay GIH3KHMH i AAJEKHMH npeamMeramu,
B IIpe/ies1aX KOTOPOro 00bEKTHl HA NJIEHKE IPH OAHOBPeMeH-
HO# CheMKe TOoIy4YalTcs Pe3KHMH, HasblBaercs Ty 6HHO
pesKo H3o0parkaeMoro MpoCTPAHCTBA.

[lox rayGunoii peskoctn nmomumaercs He aGeonioTHAsS U
ONMHAKOBASA PESKOCTb M306parkeHusl KpalHHX NPeaMeros, 4
TOT NPeNes, 38 KOTOPbIM Pe3KOCTb NePexonT YCIOBHO MpH-
HATBIE NOMNYCKH.

Onpenensiercs auadparma no mxane rayGHHLL pe3KoCTi,
HMEIOLIeHicsl Ha onpaBse 00BEKTHBA, HJH 110 TaBIHLAM.

Hanpuvep, o6mexTHB cgokycnposan Ha paccrosmue
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Tadaruya 4

3ABMCHMOCTb KO3RDHUMWEHTA OTPAMEHHA OF
NPOCBETIAEHHA OBBEKTHBOB

Kosthpununenr orpa-

IToxkasatenn weHnd, %

Copt crekna npenoM- = T

nenus A bpd oot aey

. 00TKH ki BTOPHAOS
HpoH KaB b s g 1,5163 4,18 0,3
B.‘E;pl-ITOBh!ﬁ kpon BK-10 . 1,5688 1.@0 0,1
B®-12 | 1,6259 2,68 0,§
Jerxuin ' danur Jdb-5. . . 1,5?49} 4,96 (M
Tsoxeawit xpon THE-6. . 1,6125-} 5,47 0,4
Tamenwtit auur  To-3., . 1,7172 7,00 0,4

Ta6ruya 5
BAHAHHUE MPOCBETAEHHA JIHH3 HA KO3OGGHUUHEHT
MPONYCKAHHS CBETA YEPE3 OGbHEKTHB
Koaddnunenr nponyc-
Kanua ayueil cpenneit

QFLekTHE YACTH CIEKTPA

| no mpoceer-nocae mpoc-

AeHn, Y% |BeTIeHHS,. %
S0 Fl o s DR e R N e e S L QR g?
LHOTHTEpERE L b fe L e 72 o
ARMETAR2RRE WL il SR T 69 g

4 M, cnel0BaTENbHO, NPH HHapparme 8 GyAyT AOCTATOUHO
peskiEMH NPEeJMeThl, HaXoAsiHecs Ha paccrosiHiu or 2,5 u
no 10 a (puc. 22).

B taba. 6 nmoxasaHo sHaueHWe TyOHHLI Pe3KOCTH, Ja-
paeMoe O6BEKTHBAMH C PA3JHUHBIM (DOKYCHLIM PaccTOSHM-
eM, IIpH KPYZKKe 10nyCcTHMOH HePe3KOCTH AHAMETPOM Usp M.

Kaxkpas BepTHKanbHAdg KOJMOHKA TabaHIIBl COCTOHT H3
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Tpex uucen. Bepxnee u cpea-
Hee yueaa oboszHaualT rpa-
HULbl [JAYyOHHBI DE3KOCTH, @
HUX<HEe — X PazHOCTh.

B nansHomepHbIx KaMepax
(«/lenuurpan», «Kues» u
1p.) aumadparmMa MOMKET OBITh
yCTaHOBJEHA H [0 HaBOLKH
HA PEe3KOCTh, TaK KaK JaJbHo-
MEp OINTHUYECKH He 3aBHCHT
or obbexruBa. B sepranbHO-

' NpHU3MEHHBIX (GhoToannaparax
P!T_C., ??.I_fnf'iﬂm(][DOBI(i] IJ1ag- mpH ,.ElHa(bpaF_-\-mpOBaI-HiH Aap-

HOTO (PORYCHOTO. PACCTOMMNA, ooy, ya MATOBOM CTEK/E MO-

OTHOCHTEJALHOMD OTBEPCTHS 1 ; e

WIKaAbl TAYGHHLL PESKOCTH Ha MET  OKasarbCfil HeLoCcTaTodv-

00beRTHBE. HOH, NOITOMY MHepex HaBO-

KOH Ha Pe3KocTh HeoGXOAHMO

BpYHUHYIO HJH dBTOMATHYECKH OTKPBITH Auadparmy («3e-
HuT-3», «Kpucramrs, «Crapt» u ap.)

B obbexrusax «[emnoc-44», «Teanoc-40, «Mup-1»
HMeeTCH NPHCNOCOOIeHHe /IS NPeABaPHTENbHON YCTAHOBKH
anapparmer (pue. 23). V arnx 060beKTHBOB €O WKAJOH AHa-
(parmbl copmelnaercs ykasarteab kojdbia. OTBepctie qua-
(parMel npH 3TOM He MeHsieTcs, W HABOJAKA Ha Pe3KOCTh
OCYLIECTB/IACTCA IPH NOJHOM [EHCTBYIOLEM OTBEPCTHM
obmvektHBa. JlHaparma ycraHaBinBaercs NOBOPOTOM KOJIb-
a go ynopa.

OGoextus «leanoc-44» (puc. 24) x doroannapary
<<CT£1[}T>} umeer )-"C'E'|)OFICTP:0 A aBTOMAaTH YyeCcKoh YCTAHOBKH
auadparmbl. [as 3TOr0 nepej HaBOAKOM HA PE3KOCTb KOJb-
IOM Ha IKaJjae ,'.'LI-ic'll'!)pélFMbI OTMeYaeTCH HYXKHOe 3HaueHHe.
H]Jli HaXAaTHH Ha CIOYCKOBYIO KHOMKY MOCJe HABOIKH Ha pes-
KOCTb OOBEKTHB AHA(PparMupyercd 1o 3apaHee YCTAHOBJEH-
HOI'0 3HauyeHus JI,U&(]JPEII“{\'IL)[ H OJAHOBpEMEHHO CPE!G’CITMBH@I'
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Pite. 24. O6wextns «['ennoc-44»
thoroannapara «Crapr» ¢ anro-

Puc. 23. OGwextns «Tens
oc-44», dotoanmapara «3e-

HuT-3% ¢ NpeaBapHTeabHON MATHUECKH YCTAHABIHBAOUIEHCH
VeTAHOBKON auahparmul: nuagparmoit:
I — Koanuo GrosyCcHPoBKN ofhex- 1 — xonwsno pguadparsel; 2 — wKana
THRa; ! — [Kala paccTOAHHi; PACCTOARHN; 8 — KOALUOD (POKYCH-
d — wkana rayOHH  Pe3AKDCTH] POBKH o0wmekTHRA, 4 — cnycKopas
4 — xoaemo npelsapHTentuoil KHOTMKA 3ar80pa #  Adadpardel.
VCTAHOBKH AfadiparMuy a0 yno-

pa; 8 = KOJABHO aWadparMuln

MEXAHH3M 3aTBOpA, saTeM Jenecrky JuadparMpl BHOBL OT-
KpBIBAIOTCA.

Yroa spenus o6bextuna. Ecan B3ath obbek-
B «Muaycrap-22» u BCeTaBUTh €ro B (hoToannapar ¢ ma-
TOBBIM cTekaoM pasmepom 9X12 cm, To nzobpaxenne Ha
MATOBOM CTeKje Oyner umeTh (opMy Kpyra, Ha3biBaeMoOro
noaem spenus oOvextnsa. Ilpu atom HeM G/iHaKe K LUEHTPY
GyaeTr pacnogozeH npeaMer, TeM pesde Oyxer ero uaobpa-
swerne. CoeqHHNB JAMAMETPaTbHO NPOTHBONOAOMKHER TOUKH
[oJsi 3peHHs ¢ ONTHUECKHM LEHTPOM OOBEKTHBA, MOAYYHM
yroa spenus ob6bektuBa (pHc. 25).

YacTh Kpyra, Ha KOTOPOM 1300paeHne noJayduaercs pes-
KM M PaBHOMEpPHO OCBEleHHBIM, Ha3biBAGTCA MOJMeM H30-
Gpaxkenus, Yroa «O», onpefensoui none M300pakKeHHsd,
Ha3bIBAETCSl YIVIOM H300pameHusa,

4]
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Puc. 25. ¥ron spenus u none u3obpakeHns:

G — yron 3penus; O — yron HIOOpAKEHHN; & — NOJAC 3PEHHA; 2 — noae
H3006paHEeHH 1.

B tab.n. 7 moxasana saBHCHMOCTB yraa mousis Hsobpa-
Kenus oT (opmMaTta Kaapa B (POKYCHOrO paccTosiHusa o0b-
eKTHBA,

Hns Toro, utobbl H3oOpamenue GBUIO PE3KHM Ha Beeil
niaomann xKamapa, AHAroHalb Ka/poOBOro OKHa He J10JAHAE
6biTh Oosbllle AHAMETpa MoJA H300DaKeHHS.

Bennuuna yrsia noss n306pamKeHus 3aBHCHT Takke @
OT NeHCTBYIOILET0 OTBepCTHsi 00beKTHBA.

OGbexTHBbl ¢ pasiHYHbIMH YOJAaMy 3peHds [aloT BO3-
MOMKHOCTL (poTorpadupoBaTh O6BEKTH OJHOTO U TONO e
pasmMepa ¢ pasiuyHbIX paccTosHHH.

Ha puc. 26 nokasano cooTHOMIEHHE PACCTOAHUI, ¢ KO-
TOPBIX MMPOH3BOAHUTC CheMKa OOBLEKTHBAMEH € DPAa3JHYHBIM
YILJIOM 3PeHHS.

OO01eKTHBLI B 3aBHCHMOCTH OT YTJ1a NOJs U300DaKeHHs
AeNsiTC Ha HOPMavibHBIE, MHMPOKOYTOJAbHblE H AJHHHO(O-
KycHBbIE.

Yroan nons u3oOpaykeHHs OONBIINHCTBA HOPMAJbHAIX
O0OBEKTHBOB K MadodopMaTHeIM Kamepam pasen 45°,

O0bexTusnl ¢ yraom 3penus Gonee 60° Ha3bIBAOTCS MINH-
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Tabauga 7
3ABHCHMOCTh ¥IrJ1A NONS H3OBPAXKEHHA OT ®OPMATA KAIPA
H ®POXYCHCIo PACCTOAHHA

Popmar | 4 : Exof 5 S
Kanpa, e 2,43¢3,6| 34 [4,5X66,5x9 912 10X15|13>¢18|183<24

Juaro-
Halb, M 4,3 5 T D | 15 18 | 22,2 30
2.5 80 = — — e - — -
2,8 75 83 — — £ — — —
33,0 70 RO e b B S S e s
3.5 63 71 — — — — o =
5,0 46 53 75 — L - — —
7,5 32 37 53 72 L e 2 e
10,5 23 27 40 55 71 A = =

90 g WS R BT Tl I TR RS S R SR
13,5 18 b s U 0 e B N e s
15 16 9 | 98| 40 | &3 | 62 |72 15
18 14 16 | 24 | 84 | 45 | 53 |63 80

doKycHOE paccTosHHEe, C
A
b3

21 12 14 20 | 29 40 46 | 55 71
24 sl 12 18 26 34 41 | 50 64
30 = s JaEle 21 28 34 |40 53
50 s SR, Wit G VRS W 2 i 34

pokoyroabHbiMu, Ecin yron spednst meHbuie, uyeM y HOp-
MaJbHBEIX, 0OBEKTHB HAa3bIBAETCH AJNHHHODOKYCHBIM,
Llupokoyroaplibie 00beKTHBE MCIOAB3YIOTCS B TOM Gy~
yae, Korga neoOxoaumo cororpadupoBaTh 00BEKTH, He
BMelllalollecs B NOJe 3peHHsi HOpMAajibHOro OOBeKTHBA,
H HET BO3MOMKHOCTH OTOHTH c (hoToanmaparoM Ha HYHHOE
paccrostnne. Hepocratkom u30Gpakenui, NOAYYEHHBIX ¢
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MOMOIIBIO ITHPOKOYTOABHEIX 00BEKTHBOB, #ABAAETCSH HEOMH-
HAKOBas OCBELICHHOCTh B LEHTPE H N0 KpasMm Kajapa.
Ob6rexTHBbl ¢ OOJbWIAM (DOKYCHBIM PaccTosiHuem u He-
OO0JIBIIMM  YIJIOM 10J H3obpa-
JKEeHHA, NPUMeHAeMble A5 Mano-
i (hopMaTHbIX Kamep, [peaHazHa-
49 ualoTesd IS ChEMKH YAaJeHHbIX
00BEKTOB B KPYIHOM Macuitabe
P M HaspBalOTCH Te1e0 0 b e KT i-
BaMU.
Paspewamomas cunaa
00BeKTHUBA U METOJ e¢ H3Me:
-= penus. Pororpaduueckoil paspe-
g uratouell cuJaoi obbexrusa Ha-
24 3bIBaeTes cnocoOHOCTL O6BEKTH-
Ba pPasieNbHO  BOCHPOM3BOMHMTL
MeJKHe JeTalld B pasjiuyHbIX 4a-
Puc. 26, Cxema yria ape- CTAX MO/ N300 aKeHHs.
HUA  OOBEKTHROB € pas- Beanunna paspewaroneil cu-
JHUHBIM (POKYCHBIM paC-  y  pripajaeTcsl  TpeAeTbHBIM
cronuiem, «HMuayerap-22» : i .
7 —50. Illspokovroasnes  WHCAOM JIMHHH, PA3IeqbHO BHJH-
o0 BeKTHR '[’:2[}» Teae- MBIX Ha 1 MM HErarHiBa, []OL?I}!L{EI-I-
otbekris £ =100, HOro MpH  34aiHbIX  YCJAOBHAX
SKCHOHUPOBANKS W [POABIEHHUA,
[lnsa onpenenenns 37oi BeJuunHbl (QoTOrpaQUPYIOT HCIBITY-
emMbiM 00BeKTHBOM MHPY abconiTHOro KouTpacra (puc. 27).

Bennyuha paspelatomeit cujibl 1o pajuaibHOil Mupe
onpejeqsercss H3MEePEeHHEM pPasMepoB Pa3MbiTOH YACTH H30-
OpaseHHs MHUPLI, NOJAYUYEHHOH HA HeraTuse,

Pagpewawomas cuna o0beKTHBA 0OpU HCMNLITAHHH Ha
IWITPUXOBOH MHpe olpejiensiercd 1o KBaaparty, Ha KOTO-
POM WITPHXW MHPBHl DAasfe/bHO BHIHMbI BO BCex Hampas-
JeHUAX,

OKCNOSHUHOHHBE HKaJgbl, B HekoTopsix (POTO-
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rpauuecKuX annapatax Mmocaeiero BHIMYCKA Ha KOJbLe
3aTBOpa MO/ WIKANofl BLIACPIKKH WM Ha Ofpase 00beKTHBA
MOMHMO LIKaJbl paccToAHufl M WKa/Jbl TIYOHHBI PE3KOCTH
HMEIOTCST IKCMO3HIHOHHEIE WKa/bl, HaHeceHHble B Bu/le psija
uycen («Cmena-8», «Mckpa-2», «lOnocte», «Dcrade-
Ta» u Ap.).

DKCHO3UIHOHHOE YHCI0 — 5T0 00beUHAIOUINN MOKasa-
TeJb, KOTOPBIH NpH ompejejeHHoll ApKocTH 00BEKTa CheM-
KM M H3BECTHOH UYBCTBUTENbHOCTH [JIEHKH [1aeT BO3MOXK-
HOCTH ONMpPEAeauTh BRUAEPIKKY HaAH anadparmy, obecneynpa-
foupe  fnoJayHeHne HEraTuB4

HOPMAJabLHOH TJIOTHOCTH.
C noMOlLbI0 3KCIO3HIHOH- I I I I/ ""”
HBIX KA MOMKHO GBICTPO IIe-

PEXOIUTL OT OAHOH BHIACPKKH

K APYLOH WJIH OT OJHOro 3Ha-
YeHHsl AMadparMbl K Apyromy,

ecllH OCBEeUIEHHOCTh 00BEeKTOB ,/

o AR AN SR e .//;' ||\}: //,HJ”II]I l||||illl%ﬂll|llll
[Mpexae yeMm TNOJMb30BATH- b\—\ W=\ ="

¢fl SKCMO3HLHOHHbINMK LIKaJ/Ia-
MU, HeoOXOAHMO MO0 IKCHOHO-
MEeTpY OnpeieniTh 3IKCIO3H-
nuoHHoe uncao. Takue mKasbl
HMeloTess B (pOTO3JeKTpHUe-
cKOM 3KcmoHoMerpe «JIeHHH-  Pue, 27. llrpuxopast mupa
rpaﬂ-Q», JKCIIOHOMETPE qjoro- A7 HCMETaHHg OOBLEKTHBA.
annapara «Hckpa-2» u Jap.

Uem Goabllie 9pKOCTh 00BEKTA HIH YYBCTBHTENBHOCTDL NIJIEH-
KH, TeMm OoJbllee IKCIOSHIIHOHHOe UHCIO MOKA3BIBAET KC-
noHomerp. CienoBaTeNbHO, C YBEJIHUEHHEM IKCIOZHIHOHHO-
ro ypcaa HeoOXOAHMO YMEHBIUHTL BBIAEPIKKY HJIH nuad-
parmy.
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Tatanwya 8

i SABHMCUMOCTD MEKAY BBIAEPKKOH, OTHOCHTEJIbHBIM OTBEPCTHEM
| H 3KCNO3HUHOHHBIM YHCOOM
Henenua
CEeTOE| 3 (&4 |5 |6 |7 (1819 10|11 |12[13 (14|15 |16 |17 |18
IWHa Nkl
. S A ) ECO ) O M G
| 4 23 5| % |8 |5 |20|e0]|195]558/500
| © S T O ] D 0 L
e kel Mol 2 \1\”'2'“ 4|5 |15 |36 | 60 |25 250500
. 53 5 . S W ) 2
ob|° 81412 N 7|« | & |75 |30 |60 |iz5|250/500
' 8 Ay HAENENEEEE R ENE
= A (LB B P St RSl S S S R B L SIS
¥ WS |8 14 | 20 |75 || 5| 157 30| @6 |i25)250/500
=k N T T e ) B R ) I (R
13 it ot 8142 \'\ 7 | % | |15 30|80 |i25 | 750/500
i B O O P
2260|3015 |8 |4 SR P RO A P P P L
e L 2N |7z |%| % |7 |30]50 |i25|550/500
Buiaepak e 1 cex
( IP%"'IEIHI:IEM Bﬁﬁﬂ%uémx_u_) \ ABTOMQ-TUI“!ECKH& BblAepX KW

B raGn. 8 nokazana szapu-
CHMOCTB E\'Ie}liﬂ.y Bbmepm}(amn.
OTHOCHTEJLHBIMH  OTBEPCTHAMH
H IKCHO3UUHOHHBIMH UYHCJIAMH,

Hanpumep, mo skcnoHomerpy
NOJYIEHO 3KCHO3HIIHOHHOE WUHC-
40 8, no Kajge SKCOO3UIHOH-
HbIX YHCEN H(‘.‘DGXOJII]MO yeTa-
HOBHTbL BbLAepKKY H anadpar-
My B (oroannapare «Cmena-8».
[Iporus uucna 8 (puc. 28)
IIKAJbl 3KCNO3HIMOHHBIX YHCEJ
HaXOAUTCA BHIAEPKKA ![os50 cek.
Buc. 5 O ers iemis sie YCTaHOBHB Ha OOBEKTHBE TOUKY
nepKKM mo skenoswumon-  NPOTHE  uuGpb 8, aBromarnue-

HOMY UHCJTY, CKH ycranoBHM auagparmy 16,
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CregoBaTenbHO, ec/lH KCIO3NIHOHHOE YHCIO M0 YCIOBHAM
CHeMKH pasHo 8, HeobxoiuMo (POTOrpaUpoBAThH C BHIAEP-
MKOH !/ss0 cex u puadparmoit 16.

Pue. 29. Tosmopka ¢  JHCKOM
YYBCTBHTEALHOCTH I €0 IKAJ0H
SKCTIOZHIMOHHEIX  UHCE;

I — gajapkyasTop co ILKanof cpero

BHIX HHeea; 2 — JHCK 4VBCTBHTENb

HOCTH NJAeHKH; 3 — cTpenka SKcno-
HOMETDA.

Unorpa HeoGxonumo pemnts obpaTuyio sanauy. Hanpu-
Mep, HyxkHO (otorpaduposars ¢ anapparmoir 11. Yerano-
BHB YKaszauuyo anadparmy B oObeKTHBE, NOJAYUHM Ha 1IKa-
JIe SKCNO3UIIMOHHBIX YHCea 7. YCTaHOBHM HWHAEKC MPOTHB 7
W [HOJVYEM BBIAEPIKKY /195 Cex.

B ¢oroannapare «Mexpa-2» npu COBMEIIEHHH CTPEIOK
IKCIIOHOMETpPA MOc/de nepe-
CTAHOBKH  HYBCTBUTEABHOCTH
MJIEHKH aBTOMATHYECKH yCTa-
HaBJMBAETCHA Ha rOJOBKE 3KC-
nosuIHOHNOe uucao (puc. 29).

Ycranopus  ykasanioe M-
cno Ha onpase 0O6heKTHBA
(puc. 30), ycraHoBHM OIHO-
BPEMEHHO HeOOGXOAUMYIO BbI-
HEepAKKY H auapparmy.

Ecnu 1o ycnoBHAM CbheM-
kH HecOXxoaumo Gororpadu-
poBaTh  NPH  ONpEAe/EHHOI
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Puc: 30, llkana skenozuiiOHHBIX
YHeed Hd onpane OG"‘\K"I'ZIIHSF‘-
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AnadparMe, TO, COBMECTHB YKasaTesb 3KCHO3HIIHOHHOLO
yHena ¢ yxasaresiem auadparmbl, MOMKHO BLISICHHTb, C Ka-
KOH BHIAEPKKOH HEOOXOAHMO HPOH3BOIHTDH ChHEMEKY.

Cmennsie 00BERTUBEI
manohopMaTHLIX KaMep

DoTorpaduueckue oOLEKTHBE PA3NHYAIOTeA MO JAJdHHe
paboyero oTpesKa i BHAAM KDENVIeHHsA Onpasbl, M0 AHAMET-
Py Hapy»KHOH MJH BHY-
TpeHHeH  MOBEpPXHOCTH
00BEKTHBA A NOJb-
30BAHHA CBETO(UIBTPA-
MM, HACAJOYHBIMH JIMH-
3aMH ¥ T. 1. Kpennenue
onpaBbl PACCYHTAHO HA
Olpeaes]eHHYI0  KOHCT-
pyxkunio Qoroannapara
i MoxkeT ObITh pesbio-
BuiM WM OalOHETHERIM,
Ha pue. 31 nokasano
JBa BHJAA ONpaBbl.

Pire. 81. PesbGosoe u Gaito-
HETHOE Kpemjenye o0bLeKTHRA.,

Iupokoyroasubie o6beKTHBEI

«OpHoH-15» — IBUPOKOYTONLHBIH OOLEKTHE ¢ BbICOKON
paspeiiaionied CHIOH, PEKOMEHAYeTesl AJS CLEMOK BHYTPH
3/1aH}i, TPYNIOBOH CHEMKH B HeOONLIION KOMHATE, CHEMKH
MHOTO3TAMHEIX CTpOE‘HHﬁ B YC/IOBHAX, KOrjid Heab3s OTOI1-
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TH Ha TaKoe paccrosiHue, HToOLI ero H30OpaxeHie BMecTH-
J10Ch B Kaup.

IIpumensiercs B KauecTBe CMeHHOro 0ObeKTHBA s (o-
torpaduueckux annaparoB «3opkuit», O], «Jlenuurpans
i «Kues». O6beKTHB BbIycKaeTcs B ONpaBax ABYX THIIOB:
ansg Goroannaparos «30pKuit» u «JleHuurpag» — c pesb-
OoBBIM KpemjenueM; a4 Kamepsl «Kuep» — c SailoHeTHbsM
KpeljaeHueM.

Peapba ans BBUHUMBAHHA onpap (cBeTo(HALTPOB, Ha-
CaJOUHBIX JHMH3 H mp.) ans Qoroannapara «30pKui»
40,5X0,5 mm; nas doroannapara «Kues» 49<0,5 s,

Huamerp (mocagounbiil) Ags HacajoK No HAPYKHOMN M0-
BEPXHOCTH onpasbl AJs (ortoanmapatoB: «30pKui» 48 mas;
«Kues» 51 s,

[Ipenenst Qoxyciposku
10 GeCKOHEYHOCTH.

Hlkana nnadparmsr: 6; 8; 11; 12; 22,

«lOnurep-12» — mupokoyronbubii  0OBEKTHB-aHACTHT-
Mar, obaanaer BHICOKHMH TEXHHUECKMMH XapaKTepHCeTHKA-
MH, PEKOMEIIYeTcs JUIs HCIOb30BaHAA NPH CheMKe crop-
THBHBIX CIOJKETOB, BHYTPEHHEH apXUTEKTYPHOH oTaeKH,
KapTUHHBIX rajgepei, TrpynnoBoH CHLeMKH B  HeSoJablIol
komHare. [Tpumensiercs B KauecTse CMEHHOIO WHPOKOYTOlb-
Horo obbektupa Jaa oroannapaton «3opkuit», «/lenuu-
rpajt», «Kues», ®3]/1. Brinyckaeres B onpabax ABYX THIOS:
Aas kamep «3opxuity, OIJI, «JIeHHHTpas» — ¢ pesbioBbIM
KpenyieHueM, Ais Kamepnl «Knesy — ¢ GafloHeTHBIM Kpen-
JEHHEM.

Peab6a nnst eununBanus onpas 40,565X0,5 mm.

Huamerp (mocanoubiil) AN HACaAoK ¢ HanpabBJcHHEM
N0 HapYKHOH MOBEPXHOCTH ONPAaBbl paseH 51 M.

[Ipenenst doxycuposku (wkana paccrosuuit) — or |
no GeckoHeunoctH — «3opkuity, OI1, «Jlennnrpan», [lka-
Jjia paccrosinufi ot 0,9 # g0 Geckoneunoctn — «Kuesy,

(mxama paccrosnnil) or 1 u
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[IIkana nuacparme: 2,8; 4; 5.6; 11: 16; 22.

«Mup-1». OcoBeHHOCTE 3TOT0 0O0BEKTHBA — GOJBIION
3a/lHMH OTPE30K NPU OTHOCHTENLHO MajgoMm (GOKycHOM pac-
crosiuud. Ilpumensercs B KauecTBe WIHPOKOYrOAbHOro 00%b-
eKTHBA [JIsi 3ePKAJNbHBIX O1HOOOLEKTHBHBIX aNnapaTos THNA
«3enut». CuHabxkeH MoJnyaBToMaTHYECKoN auadparmoii,
KOJIbIIO KOTOPOH MOKeT OBIThL [10BEPHYTO TONbKO 10 yrnopa.
[Tonoxenne ynopa ycraHaBAuBaeTcsi 3apaHee B COOTBET-
cTBUH ¢ TpeOyemo# amacdpparmoin. Takas amadparma naer
BO3MOKHOCTE MpH paboTe 3epKafbHOH KaMepoHd HapBoOLHThb
Ha PesKoCTh MPH MOJHOCTLIO OTKPLITOM OTBEPCTHH 00bLEK-
THBA U, HE OTPLIBAA IJ1a3a OT OKYJAAPa, NOBOPOTOM KOMbLILA
[0 ynopa yCTaHOBMTb HYkHYIO auadparmy.

Pesbba pana BBHHUHBaHHA ONpas CBETOQHALTPOB —
49X0,5 mm. Huamerp (nocaaounbiit) AJs Hacajok C Ha-
npaB/jieHHeM [0 HApYKHOH MOBEPXHOCTH OnpaBnl 51 M.

[Tpenenst poxycnposkn (wkana paceroanuit) — ot 0,7 A
/10 BECKOHEYHOCTH.

[lkana auadparmor: 2,8; 4; 5,6; 8; 11; 16.

«Pyccap» (MP-2) — umpokoyronsHbiiit 06beKTHB ¢ IPO-
ceetientoll ontukod. [Ipeanassauven s doroannapara
«30pKuil» ¢ HcnoJab3oBaHHeM BuaoHcKaTeas BH-20.

dokycHoe paccrosiiue 20 MM, OTHOCHTEJLHOE OTBEPCTHE
1:5,6. ¥roa noas uzobpaxenus 95°

[Mpeneast wxaas auadparmbr: 1:5,6 no 1:22.

MunumanpHoe pacerosiHie A0 CHHMAeMOro o0bexTa
0,5 .

«lOnuTep-6» — cBeTOCHIBHLIT OOBEKTHB € MPOCBET/IEH-
HOoll ONTHKOMN; cHaOyKeH HpHCOBON Anadparmofi U ycrpoi-
CTBOM /ISl NpeNBapHTeJbHOH yeTaHoBKH auadparmul. [lpu-
MeHgeres AAS HAaTYPHOH CBeMKH YA4leHHLIX O6BeKTOB,
noprpemoﬁ CheMKH, a TaKiKe NpH ChEMKE B HEﬁJ’IHFOI’I{JITﬂ‘I‘-
HBIX ycnoBuaX ocsellenus. Ilpeanasnauvaerca ana Qoro-
annaparoB tuna «3euur» u «Craprs. Ilpy uenoansopa-
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auu na Qotoannapare «Craprs upumeHnsercs nepexoiHoe
KOJIBILO. o

OOBeKTHB WMeeT KoJabllo ¢ pe3b0oi st KpemvieHHs Ha
wratuse. PokycHoe paccrosnue 180 MM, OTHOCHTEJAbHOE
orBeperne 1:2,8. Yron nons wusobpaxenus 14°. Ilpenesbt
mkaasl guapparmsl — ot 1:2,8 go 1:22. MunumanbHoe pac-
CTOSIHHE /10 CHHMAaeMoro obbekTa 2 M.

OOBeRTUEBI ¢ MAJBIM YrJoM HOJd
n3o0paskeHnd

«HOnurep-9» — cBeTOCHAbHBI aHACTHIMAT B ONpase ¢
pesb0OBBIM M OaioHeTHBIM KpenJeHHsMH. Pexomenayercs
nast otorpadupoBaHus ¢ 00JbIIMX PACCTOTHUN B KPYNHOM
MaciuTate, NPUMEHHM NpH MA0X0H ocBemenHocTH. CHUMKH,
crenannbe oobvexTupoM «fOnutep-9», ornuuaioTes xopouieh
PE3KOCTBIO H B TO 2Ke BPEMsi MATKOCTBbIO KOHTYpoB. Henob-
syercst 9ToT 0OBLEKTHB IM1aBHBIM 00pasoM NpH cheMKe MopT-
peros. [1pu yBenuuenun cHuMkos 1o Gopmata 9X12 cu naer
ecTecTBeHHYIO MnepenekTHBy unsoGpaxenus. ITpumensiercs
nns QoroannaparoB «3o0pkuiy, @I, «Kues», «3enur» H
«Crapr».

O6werTusel ajaa ¢oroannapartos «3enut» u «Crapr»
HMEIOT YCTPOMCTBO [AJA NpeABapUTe]bHOH YCTaHOBKH AHa-
thparmbl.

Pesp6a aaa pBununusanns onpaB 49X0,5 ms. dnamerp
(nocafgounblil) st Hacalok 1Mo HApyXKHOH MOBEPXHOCTH
onpasbl paseH 51 MM,

[Tpenenst QoKycHpPOBKK (LIKajsa paccTofHuil): p onpase
nas doroannapartos «Kues», «3opkuit» —or 1,16 & a0
feckoHeUHocTH, B onpape MAas (doroanmaparoB «3eHUT>,
«Crapt» — o1 0,8 m no Geckoneunoctu, Illkaaa auagppar-
Mbt; 2: 2.8; 4; 5,6; 11; 16 1 22,

al




«re.nnoc-‘lﬂ»—CBep.‘{CBETDC}-Iﬂ[)EII;IPU! 00LeKTHB, aHacTHr-
MAT C HECKOMLKO YBEJAHYEHHLIM M0 CPABHEHMIO C YHUBED-
C4bHbIM 00BEKTHBOM (POKYCHBIM paccrosinueMm. PeKoMet-
AYETCH NIPHMEHATD NPH c1aGoH OCBEIIEHHOCTH, NPH GbICTPOM
ABHKEHHH 00BEKTOB ChEMKH.

Ilpumensiercs B KauecTBe cMeHHOro 06BeKTHEA K doro-
rpaduyeckny annaparam «3ennt» u «Crapr,

O6bextns cHabxken upHcoBoi auadparmof u yeTpoiicT-
BOM IlJisl TIPEABAPHTENbHON ee YCTaHOBKH. Pe3nba /151 BBUHH-
yuBaHus onpap 660,75 ma.

Huamerp (mocafouHblit) Aasi HACALOK C HanpapJjeHHeM
O HAPYJKHOH NOBEPXHOCTH ONPaBEl paBeH 68 M. [Tpene-
JIbl (POKYCHPOBKH (1IKa/aa pacerodadui) — or 1,15 # no 6Gee-
koneunoctu. [llkana puadgparmpr: 1,5 — 22,

«MOnurep-11» — reseobbexrus, anacturmar o BBICOKOI1
paspewaiouieit cuaoit. PekoMeHlyeTcs aas ¢heMOK yia-
NCHHBIX TPEJAMETOB H ISl TONYYEHUS] CHHMKOB KPYIHBIM
MJ1aHOM.

[Ipumensercs B kauecrse cMEHHOTO OGbLEKTHBA It
(hoTorpaduueckux anmapatos <«3opkufiy, DI, «Jlenui-
rpan», «Kues», «3ennt» u «Crapt». Buinyckaercs s onpa-
BAX JBYX THIOB: st (poToannaparos Tuna «3opKiuii, DI/,
«JIeHuHTpas» — ¢ pesbGOBBIM KpemyeHneMm, [ast (oroarn-
mapaTtos THna «3eHut» # «Craprs — co CHeUMaTbHBIMY M-
PEXOMHBIMH KOJIbIaMH.

O6bextus «Onurep-11» as Kamepol «Knes» poimycka-
ered ¢ GaioHeTHBIM KpenaenneM, Peanba s BBUHUMBANNS
onpas 40,6X0,5 mam.

ﬂuamerpu{nocemuunblf-i) MIS1 HACAIOK € HaNpasJaeHHeM
10 HApyM¥HOH NMOBEPXHOCTH ONpaBbl paBeH 42 wum.

[penennt dokycnposku B onpase s annapartop «3e-
HHT», «Kue» —or 1,5 M 1o OECKOHeUHOCTH, aMs (botoarn-
napatos «3opkui» u «JleHHHTPaN» — 0T 2,5 4 1o Gecko-
Heunocrn. [lkana quagparmsi: 4; 5, 6; 8; 11; 16; 22,

a2

«Taup-3» — CBETOCHIBHBLIA TeJeo6LEKTHB ¢ BHICOKOI
paspeutaioitefi cuaoi. Pokycnoe pacerosnie 300 s,

[Tpumensiercs npu Qororpaduposanin yialeHHbX 00b-
€KTOB: apXHTEeKTYPHBIX [eTajiell, TPYAHOAOCTYIHBIX yuacT-
KOB MECTHOCTH H, B 0COOEHHOCTH, YA00€H AMsi ChEMKH XKI-
BOTHBIX H NTHIL. SIBASETCH CMEHHBIM 00BEKTHBOM AJA (HOTO-
rpapuyeckux annapatoB «3euut» u «Crapt». Onpapa 06%n-
€KTHBA MMEEeT LUTAaTHBHOE THe3[0.

Pesnba g pununsanus onpas 721,0 ma.

Huametp (mocafounslft) Ajas HACAAOK C HanpapB/ieHHEM
Mo HapYKHOI NoBepXHOCTH onpaBel paned 76 ma, [penens
(GorycupoBky (mKkama paccrosnuit) —-ot 3 M jo Gecko-
weugoctu, Ulkana auadparmer: 4,5; 5, 6; 11; 16; 22.

MTO-500 u MTO-1000 — wmenuckosble Teqeo0beKTHBE,
NpeacTapiasiolne coboil 3epKaaLHO-IMHIOBBIE CHCTEMBI,
pE]Sp{'JﬁO'I"cIIEI'{E:IC TJEHOM-KOpPeCOH 1eHTOM AI\'EI,-’.],GE\IHI-I HayK
CCCP . I. Makcytosbim. Ilpennasnauenst ansg (oro-
rpaupoBaHusl B KpynHOM Macuitabe OPeaMETOB, HaXo/s-
UIMXCH Ha oueHb GonblioMm paccrosiniu. CHHMKH, MOJyueH-
HEIe TPH MOMOIIM 3THX OOBLEKTHBOB, OTJHYAIOTCH Xopoef
PE3KOCTBIO MEJKUX Jieradel.

[IpumenaioTes B KauyecTBe CheMHBIX OOBLEKTHBOB IS
(hororpapuuecknx annapatos «3enut» u «Crapr», K KOTO-
PBIM TIPHCOEIHHSIIOTCS MEePeXOAHBIM KOJbIOM.

Pesn6a g BBUHYHBaHWs onpap: gas  MTO-500,
77%0,75 mm, nig MTO-1000 120X 1 sm.

Iunamerp (mocanounblii) A48 Hacalok ¢ HanpabaeHieM
[0 HaPYKHOH MOBEPXHOCTH onpasel paped: ans MTO-500
80 wm, nns MTO-1000 125 aear.

Ipenensr Qokycnposku (ikada paccrostHmit): ans
MTO-500 — or 4 » a0 Geckoweunoctu, aas MTO-1000 —
or 10 m no OGeckoneuwoctu. QOBEKTHBE auadparm He
HMEIOT,




OcHosHBIe 00HEeKTHEEI

«HMHaycrap-22» — ueTBIDEX/IHH3OBLIA  NPOCBETIEHHBIH
anacrurmar. Boinyckaeres B onpasax ¢ BBLABHMAIOWUMCSH H
HeBbLABUTAIOUNMES TYOycoM. OOGBEKTUB MMEET HPHCOBYIO
muagparmy. [pennasnauen aasa Goroannaparos «30pKuit»,
«3opknil-C», «30pkuit-2», «3ennt». Kpome Toro, moxer
ObITH HCroJib3oBaH B yseauuntese. Ilpemens: (okycupos-
Ki — ot | # jpo Oeckoneunoctd. [locamounass pessba aas
BBUHuMBaHHA Hacagok 23X 0,6 mm. Ilocagounsiit auamerp
AJ1s1 HaJeBaloIHXCcs Hacalok 36 am.

kana auadparmsl: 3,5; 4; 5,6; 8; 11; 16.

«MHaycTap-50»—ueTbIpexIMH30BLIH NPOCBETICHHbIT aHa-
CTHIMAT € yJayullleHHOH Koppekuuell xpomarthueckolt aGep-
paunn. ITpeanasnaven ans (oroannaparos «3opkuii-2-C»
«30pKHI-5». :

ITocajounas pesnba A/ BBHHUMBAHHS HACANOK: LISl Ka-
mep «3opruit» 23 X0,6 mm; 1as kamep «3enut» 33>0,5 M.
[Tocagounnpfi  AnamMerp  Jas HaleBAOUMXCS HACALOK
34 mm.

[Ipenensl pokycHpoBKH: st Kamep «30pKuil» — ot 1
110 OECKOHEUHOCTH; A5 KaMep THna «3eHuTs — ot 0,65 M 10
beckoneunoctd. Ulkana anadparmei: 3,5; 4; 5,6; 8; 11; 16.

«Hupycrap-26» — uersipexaun3oBbii avacrurmar, [pea-
HagHauaeTcs aas doroannaparos ®IJ1-2 u Kak cMeHHbIT K
(Goroannapartam THNA «30PKHIT».

[Tocanounan peasba 105 BBHHUMBaHHS Hacanok 40,5 X
K 0,5 mat, nocanoutblii AMaMerp AN HajgeBaoLINXCsl Haca-
nox 42 mu. Ilpeneant oxycuposkun — ot 1 # no GeckoHey-
woern, Ukana anadparmers 2,8; 4; 5,6; 8; 11; 16; 22,

<lOnurep-8» — yHHUBEepCcaAbHBIH CBETOCHIILHBIN  1I€CTH-
JIMH30BBIH aHACTHIMAT ¢ NPOCBETAEHHOH oNTHKOH, B o6bek-
THBE B 3HAYHTEJIbHOH CTeNMeHH YCTPaHEHbI XpOMaTHUeCKas
n ceputeckas abeppalua ¥ KPUBH3HA I0Js HIOOParKeH s,

&4

O6bexkTus UMeeT HpHCoBYlo Auadparmy. Beinyckaerces B
onpapax ¢ peapOoBbiM M DAHOHETHBIM COeAMHEHHAMN,

[Ipumensercs aas doroannapatos «Kueps, «3opkuii-3»,
«3opkuii-4», «/leHuHrpan» ¥ B KayecTse CMeHHOro, Oosee
CBETOCHIBHOTO OOBbekTHBA — B (hoToannaparax «30pKhH»,
«3opkuii-C»,  «3opkufi-2», «3o0pkuii-2-C», «3o0pkuii-5»,
®I/1.

[Tocanounasi pesbba JJisi BBHHYHBAHHs HacaloK 50,56¢
%05 mm. ITocamounsil puamMerp s HajeBaHua Hacalok
42 mum.

[peneast GoKycHpoBKH — o 1 M @0 OeCcKOHEYHOCTH.
IlIkana auadparmbl: 2; 2.8; 4; 5,6; 8; 11; 16; 22.

«HOnurep-17» — yHuBepcanbHblil CBETOCHJIbHBIH MATH-
AuH30BbI anacturMar. [lpeanasnauaerca ansa oroanmnapa-
ToB «3opKuils Beex Momeneft, «/lepuurpaay» u ©3J1. Boimy-
cKaercs B onpape ¢ pe3nbOBLIM KpenieHHeM.

[Mpenenst (okycuposkd —or | # 10 0OECKOHEYHOCTH.
[Mxana nuadparmb: 2; 2,8; 4; 5,6; 8; 11; 16; 22.

«HOnurep-3» — yHUBePCANbHBI CBEPXCBETOCHIbHBIH 00-
EKTHB, AHACTHIMAT C XOPOLIO KOPPErHpoBaHHOl ONTHUECKOH
cueremofl, OOBeKTHB cHabMeH UPHCOBON jHadparmoit.
[Tpeanasznauen aas (oroannaparos «3opkuity, L, «lle-
HuHrpan», «Kuep». Boinyckaercs s onpasax ¢ pe3bboBbHIM
H OaHOHETHLIM KpelJeHHsMH.

[Tpenensl oKyCHPOBKH: B onpase ¢ pasbbOBBIM Kpemnje-
nueM — ot 1 M 1o GeckoHeuHOCTH, B onpase ¢ OaHOHETHHIM
kpersienneM — ot 0,9 a# 10 GECKOHEUHOCTH.

[Mocagoynaa pesbOa MJisi BBHHYMBahHA Hacagoxk 40,5X
0,56 ma. Tlocapounbiit AHaMeTp /s HAJEBAIOLIHXCA HAca-
oK 42 um.

[likadaa anwadparmsi: 1,5; 2; 2,8; 4; 5,6; 8 11; 16; 22.

«Unpycrap-26-M» — ueTblpexani3oBbill TPOCBET/ICHHbIH
anacturmat. OGbeKTHB HMEeT HPHCOBYI aHadparmy, Bhi-
nycKaeTcsl B onpasax ¢ pesbOoBbIM i GalHOHETHBIM KpemJe-
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nisimu. Tlpeanasuaven ans doroannaparos «3ennts, «3op-
Kiit», PIL u «Jlenunrpan». B onpase anga Qoroannaparos
THNA «3eHHT> OOBEKTHB HMEET YCTPOHCTBO AJs mpeaBapH-
TeNbHON ycTaHoBKM jauadpparmel. Ipenesnst ¢okycHpopky
Ijs poroannapartos Tuna «3eHuT» — ot 0,6 M 0 GeckoHey-
HoeTH; aqa (poroannapatos THna «3opkuit», G, «/lennn-
rpamgs — ot 1 M 10 GECKOHEUHOCTH.,

[likana gnapparmor: 2,8; 4; 5,6; 8; 11; 16; 22.

«Teanoc-44» — precTu/INH30BLIT  NPOCBETICHHLII  aHa-
CTHrMAaT NPHMEHACTCA B KaYeCcTBE OCHOBHOrO 00OBEKTHRA 15
(poroannapara «Crapt» W B Kayectse CMEHHOTO — JI5
thoToannapara «3eHHTS.

B onpase aas doroannapata «3eHHTS OGHEKTHB HMeeT
KOJBLO JAJsl  NPEABAPHTENbHOH  yCTaHOBKH AHapparmbl,
B onpase nas (poroanmapara «Ctapr» 06HEKTHB CHAGKEH
npbirawoieit gnapparmol. Ipenens poxycuposku ans do-
Toannaparop «3eHur» — or 0,5 M 10 GecKOHEYHOCTH: /s
¢poroannapatos «Crapt» — or 0,7 4 10 GECKOHEUHOCTH.

Hlkana anadparmel aas xamep «3eunt» 2; 2.8: 4: 5.6:
8; 11; 16; 22; nnsa kamep «Crapt» 2; 2,8; 4; 5,6; 8; 11; 16.
HOCELIIEJ‘IHRH PE"3b6€1 JJ1H BBHHUYHBAHHA HacaloK s KamMep
«3eunt» 49X0,56 mm, 115 Kamep «Crapr» 40,5%0,6 s,

[Tocagounbifl AuamMeTp An9 HAAEBAIOUIHXCH HACALOK
51 M.

«Unpycrap-13» — ueThipexMHH30BbI TIPOCBETeHHbL
aHACTHrMAT ¢ HpHcoBoill auapparmoil. [Tpeanasnaven aasn
maBUIbLOHHBIX Kamep 18X24 cm u penpoayKuHOHHO-yBe -
YHTEJNBHBIX annapaton. O6beKTHB MOMer ObTh YCTAHOB/EH
v Ha kamepy 13X 18 cm.

Xopoulasi Koppexuus oOBLEKTHEA MO3BOJSET HCMOIb30-
BaTb €ro MPH APXHTCKTYPHBIX, TEXHHUECKHXN, HAYYHBIX CHEM-
Kax u As CHeMOK B atesbe. Kpenienue o0bexTHBa pesp-
LoBoe.

kana auacgpparme: 4,5; 5,6; 8; 11; 16; 22; 32.

«Unpycrap-37» — 4eTbIpeX/IMH30BBIH  MPOCBETACHHDII
agacrurmar. [lpeanasnaden jna  (orokamep pasmMepom
18X24 cm.

[lIkana anadparmsl: 4,5; 5,6; 8; 11; 16; 22; 32; 64.

«Huaycrap-51» — ueTbIpeXJAHH30BbBIE  [POCBET/ICHHDI
apacturmar. [lpeanasnauen ans doroxkamep 13X 18 em u
PENPOAYKIHOHHO-YBEJHUUTEBHBIX —annapaTtos.  Xopomuias
KOppeKilis 00BeKTHBA MO3BOAAET HCNOJB30BaTh €ro JAas
CLEMOK B MOMELIEHHH, apXHTeKTYPHBIX, TeXHHYECKHX H ApY-
rux, O6LeKkTHB BRIycKaeTcs Oes auapparMbl B ¢ HPHCOBOI
nuadparmoii. Kpemieunne oObektnBa pesbOopoe. Illkana
nauadparmsl: 4,5; 5,6; 8; 11; 16; 22; 32.

Q0BexTHBLI I Y3KOIJIEHOYHBIX
yeeanauTenaei

«Unpycrap-22-y» — YeTHPEXAMHI0BbIH [IPOCBETACHHbI
apacTurMar ¢ upucopoil auadparmoin. Kpernsenne o0beKTH-
Ba B yBeaHuHTENE Pe3bBoBoe.

IIxana xwabparme: 3,5; 4; 5,6; 8; 11; 16,

«Unpycrap-22y-1» u « Aupyerap-50y-1» — uerblipex/iHi-
30Bble POCBET/IEHHble AHACTHIMATBI ¢ MPUCOBON AHa(ppar-
MOH.

O6bexrus «Unayerap-60y-1» oranuaerca or odbekTHBa
«Unayerap-22y-1» ayumnm coBmeulenHem Qororpaduye-
CKOMl W BU3YaJbHOH TMIOCKOCTRI.

[lIxana nuadparmoi: 4; 5,6; 8; 11; 16.

HOTOIPALMYECKNE 3ATBOPBI

Coepemennele Gororpauueckie amnmnapatbl OCHAUEHDI
TOUHBIMH 3aTBOpAMH, NO3BOJASAIOIIHMHA NPOH3BOAHTD ChEMRY
C BBIIGPXKKAMH, PABHBIMH COTBIM W TBHICAUHBIM JAOMSM Cce-
KYH/IBL,
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ITo cpoeit KOHCTPYKIHH 34TBOPBI ObIBAIOT IBYX TUIOB:
HeHTpaabHEIe H WITOPHO-ILENEBbe, '

Lenrpanphbie 3aTBOPLI B OCHOBHOM YCTaHABAHBAIOTCH
MeXAy JunH3amu oGLeKTHBa. Mexauuam LeHTpaJbHOro 3a-
TBOpa, NpHBOAALLEro B ABHYKElie JENECTKH, OTKPbIBAIOUIME
OTBEpCTiHe 00beKTHBA, N0Kasan Ha puc, 32,

JlenecTki saTBOpa OTKPHIBAIOT Ha HYJKHBIH MPOMEKYTOK
BPEMCHH OTBEpCTHE 00beKTHBA. [IpH OTKPHITHIX JdenecTkax
HEeHTPaJbHOTO  3aTBopa
pPaBHOMEpPHO  OCBelleHa
BCA MJOLIANb Kaapa,

Huanason soiaepsxex
B LEHTPAJbHBIX 3aTBO-
pax or 1 no YYsop cex u
NPOACIIHKHTEABHEIE  BhI-
ACPHKKH OT pPYKH MpH
yeranoBke 3aTBopa Ha
oykBy «H» wuan ‘«B».
[pu ycranoske Ha Gyk-
BY «Il» nenectku 3aTBo-
pa OTKPOIOTCS MpH Ha-
KATHH Ha CHYCKOBOM
' pHYar W He 3aKpoIOTCH
f[:!é‘fmﬂg.r&{‘f{fg:i: UEHTPANLIOro  34- ng BTOPHUHOTO HAaXKa-

THst Ha pbluar. C ycra-

! — chyckosoit peMar: ? — JenecTd

satnopa; 3 — pouar 3arsopa; 4 —  HOBKOIJ ATBO

np}.'mn.u_a'. 8 — naaen, PECYVITH ] Y EOTIE T ov % pa 7 A

BRIACDWEN, 6 — [NCK ©O WKAAOH Bu- YKBY <D JICIECTKH
ZEDHKH. 3arBopa OYAYT OTKPHITHI

/0 Tex 10p, MoKa puiyar
OyJIeT HaXOAMTbCS BO B3BEJCHHOM MOJOIKEHUH.
“1_[IJO,'IOJI}KHTE.."IBHOCTB BELACPAKKH PErYJIHPYETCH YCTAHOB-
KOH KOJablla MJIH JINCKA NPOTHB YKA3aTeJs HYMKHOH BHI-
JEepKKH.

=
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Hekoropbie 3aBojHble LeHTpalbHble 3aTBOPH HMEIOT
JiBa phlyara: ojii A 3aBoaa ONpy:MHHbB MeXxdHH3Ma, ApY-
FOll AJ19 cOycKa 3aTBopa.

[pu noab3oBanun HMOYJIbLCHBIMH JamiaMmu-BcHblIKaMHi
[eHTPaJbHBIH 3aTBOP MOMKeT ObITb YCTaHOBJEH Ha J100yio
BblIEPIKKY.

OcHoBHOe Heya00CTBO NPH UEHTPaibHbIX 3aTBOPAX COCTO-
HT B TOM, 4TO (hoToannaparhi, B KOTOPLIX OHH YCTaHOB/EHDI,
OYEHb PEKO pACCUMTAHbl HAa OPHMEHEHHE CMEHHOH ONTHKH,
TAK KAK Ka)blilt cMeHHbIH 00LeKTHB J0JJKEeH HMeTh BMOH-
THPOBAHHLIN 3aTBOP.

B Hacrosulee Bpemsl MOABHIHCH OOBEKTHBBI, COCTOsILLHE
M3 ABYX yacTel, MEXAY KOTOPLIMH HAXOAMTCH LEHTpaJbHbI
sarsop. [lepennsis vacth 3THX 06BEKTHBOB cmennas. [lpu ee
3aMeHe [oJyqaeTcss HOBHIH OOBEKTHB ¢ TeM JKe 3aTBOPOM,
HO paB.."[l-!'—H—lle\rl (i}OI\'Y(}HHM paccTOAHHEM,

IropHo-lieneBble 3aTBOPHI MNOMELLAIOTCS B HENOCPE1CT-
BeHHON 6/M30CTH OT CBeTOUYBCTBHTENBLHOTO cnof (horoma-
T@puaﬁa, B CBsI8H C HUem MO3BOJAIOT HPDIHI.’-OHHTIJ CheMKH C
BhIZEDIKKAMH J0 TBHICAYHBIX ,-U.OJIEI‘;I C(’K}’H,D.IJL

[lITopHo-uleneBsie 3aTBOpPbl ObLIBAIOT € [OCTOAHHON H
fepeMeHHON BeAnunno uleau. [poAo/KHTENbHOCTEL Bbliep-
HKH B UITOPHO-[IEE€BOM 3aTBOPE 34BHCHT OT pa3Mepa LuenH
W CKOPOCTH ABHXKEHHA WTOPOK (pHe. 33).

IlBe cBeTOHENpPOHHLIAEMble LITOPKH PH YCTAHOBKE AUCKA
peryaaropa Bblaepikex 00pasyloT Lieb, KoTopas npu cpaba-
ThiBaAHHH MEXaHH3MA 3aTBOpa NpPOXOANT nepen KajapoBbiM
OKHOM, MpONycKas ONpeAe]eHHOe KOJHYECTBO CBera Ha
naeHky (puc. 34).

CKOpOCTh ABHMKEHUS IITOPOK HEOAMHAKOBA, 4YTO MPHBO-
IUT K HepaBHOMEPHOCTH OCBelllewust Bcero kanpa. Hepas-
HOMEPHOCTL OCBELICHHS Kalpd MOIKET OBIThH BbI3BaHa Hapy-
[IeHHEM HOpMaAbHOro pexuma paboThl MeXaHn3aMa 3a-
TBOpA.
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Hlupuna wean wu
CTEIIEHb  HATAKEHUS
IITOPOK PEryaupyior-
CA JMCKOM YCT4HOB-
KH BBIIIEPIKKH, HA KO-
TOPOM BBHITDABHpPOBA-
MBI gmeaa 25; 100 u
T. ., YTO COOTBETCT-
ByeT Apobam /o5 cex:
Yieo cex W T. O

Has  ycranosku
JHCKa Ha HeobXomu-
1 Moe JeJeHHe ero HyxK-
100  no nOpHNoAHATH M

BpaulaTh OT JIeJeHMA
«B» no 500 u obpar-
HO MNpH B3BEJIEHHOM
1/ HJIH HEB3BEJIeHHOM
250 nonoxenuu 3artsopa,
B BABHCHMOCTH OT ero
JQOI[CTP}’KHHH.
Bo Beex momensnx
,/ (oroannapara «Ku-
500 eB» MITOPHO-LETCEOI
3aTBOP HAaXOAHTCsA B
Kopnyce.
Pue. 33. 3anucuMocth paamepa  Ie Boinepain BEb
OT MOMOMKEHUA peryastopa ckopocrel.  JHPYIOTCA BeNHUHHON
uenw H  GbICTpOTON
JBHMEHHNS IUTOPOK NyTeM YCTAHOBKM TOJOBKOH 3aBOJHOTO
MEXaHH3Ma HYHHOTO JeJeHHdA.

[lITopHo-1eeBLIe 3aTBOPL GHIBAIOT ¢ METAMTHYECKAMI

IITOPKAMH HJIM CO WITODKaMH, M3TOTOBJIEHHBIMH H3 BYJIKa-

| ]
i
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Puc. 34, UltopHo-ueneroft 3atsop do-
tToannapator ®3I u «3opxuits.
! — wropkH; 2 — Gapa6an; & — HecTepHH
wxHpa; 4 — BHIKAIOUATedb MEXAHHIMOB; § —
CII}'CKGﬂﬂﬂ KHOOKA 34TROPEAS 6 — TOPMOIHAH
zalienka; ¥ — rojoBka KPeIACHHA IHCKE
BhlIEpMER; & — THAB3Aa c npyaHpoll; 9 —
AHCK SECNOSHUHH,

. HU3HPOBaHHOTO [1o-

JIOTHA.

Merannurueckue
IITOPKH MEeHbILUE MOj-
BEpHEHBl  BIUAHHUIO
TemMnepaTryp, no3Bo-
JAA10T NOJAYUHTL 60-
Jee KOPOTKH e Bbi-

- jgepxku. Tak, HanpH-
~ Mep, B (poToanmnapare

«KueB» camaa Ko-
IJDTKHFI Bbl,‘.’[ep}i{}{a co-
craBaser 'fysp cex.

[lIropHo - Iuede-
Bble 3aTBOPH y1006-
HBI TeM, 4HTO Jdi0T
BO3MOHOCTH I'I])i‘l nmo-
CTOAHHOM 3 BTBDPE
MOMb30BATHCA  CMEH-
HBIMH OOBEKTHBAMH.

OcHoBHOII  Hemxo-
CTATOK  IITOpHO-IIE-
JIeBBIX ~ 3aTBOPOB ¢
I P O P €3HHEHHbIMH
WITOPKAMU — HEpaB-
HOMEpHasT OCBelIeH-
HOCTh TIIOIIAIH Kaj-
pa npu paGote B
3UMHHX VCJIOBHSIX,
TaK KaK TKaHb IITO-
pDK C MNOodHKEeHHEeM
TeMmepatypsl  Teps-
T CBOM  3J4CTHY-
HOCTB.
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BHIOUCRATEIHN M OTATBHOMEPHI

Jlio6as Qororpaduueckan cbemMra O6BIYHO HAUMHAETCH
C onpejejeHHs rpannil CHUMaemMoro xaapa. [na sroit wean
HCITONb3YETCS BHAOUCKATENb, _

Cpannupl kaapa Moryr 6eiTh onpeneseHsl 0 6e3 BUAOHC-
KaTeqs, HO TOIbKO TeMH (oToannaparTaMu, y KOTOPHX HMe-
ercs maToBoe creka0. Onpenenenue TpaHull Kajpos [0
MAaroBOMY CTEKAY CBf3aHO ¢ PAAOM HeynoGCTB, Tak Kak
Tpedyer o0asaTesbHON ycTaHOBKM (oToannapara Ha wiTa-
THB M He /[aeT BOBMOMKHOCTH Habqi0IaTh 3a OOBEKTaAMH B
MOMEHT CBEMKH.

Bunonckarenu GonbmuncTBa Hauboaee pacnpocTpaHeH-
HBIX Ma/no(hopMaTHIX H cpeaHedopMaTHBIX (oToannaparon
LAal0T BO3MOMKHOCTL CJAENHTL 3a H300paKeHHEM CHHMAaeMmblx
00BEKTOB TPH NOArOTOBKE (PoTOANNAPATA K CHEMKE H HEMO-
CPeiCTBEHHO B MOMEHT CheMKH,

B coBpemenHbIX oroannapatax NpHMEHSIOTCA CIEAVIO-
HIHe THObI BHAOHCKATEJEH,

Pamounbii BUAOHCKATENb, KOTOPBI COCTOHT H3 ABYX pa-
MoK. Kanapuposanue Npou3BOAHTCA UePe3 MaNEHLKYI0 paMKy,
a cororpapupyembie 00bEKTh AOJKHBI OBITh OrpaHHYEHb!
OOJIbIIOH paMKO#, COOTBETCTBYIOUIEH MOMIO SPEHHS 06beK-
THBa. Pamounbie BHAOHCKATENM HENOCTATOUHO TOUHBL, Ta-
KHMH BHAOHCKaTtensaMu cHaGxKeHbl ¢oroanmapatsi «Mo-
mMenT», ®T-2 u ap.

OnTuuecknii BupOHCKATENb [10 CPABHEHMIO C PAMOUHBIM
Gonee Tounbili. OH COCTOHT H3 VIHH3BI W OKyJspa (puc. 35).

Pas/nuaiorcs XecTkue onTuueckue BHAOHCKATENH, B KO-
TOPBIX OKYJAAp He cMmenlaercs (B (poroannaparax «Cwmenas,
«3opknit», PO/ u 1p.), U BHAOHCKATEH, OKYAAP KOTOPHIX
MO}KIJ@T ObITb CABHHYT MJIS1 YCTAHOBKH €ro Mo 3penuio (oto-
rpaga. :
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Bunonckarean ¢ HenmoABWKHBIMHM OKYJSIDAMA HMEIOT
JMONTPHIIIbIE JTHH3DI,

Bujonckarenyu, BeTpoeHHble B (DOTOANNAPAT, PACCUHTA-
Hbl Ha YroJ 3peHud HOpMajabHOro o6beKTHBA.

Puc. 36. YuupepcanbHblil BH-

JOHCKATeb:

e e I — pesosikReépHan ronopxa; 2—

Puc. 35. I'Irmc-ramiou On- WiKaaa  QOKYCHBIX PACCTOSHHI;
THUECKHIT  BUHAOHCKATENb. 3 — oRyadap.

YHupepcaabHbIi onTHUecKHit Bupouckareab (puc. 36)
npefHasHaden AJs ONpejeNeHHs TPaHUIl Kajapa NpH Nojb-
30BaHUH CMeHHBIMH o0beKkTHRBAMH. OH yKpenisercs B KieM-
My (oroannapara. Ha pesosibBepHON roJoOBKe BHAOHCKATE-
A5l yCTaHaBAUBAIOT O00BEKTHB, COOTBETCTBYIOUIHI O6BEKTH-
By, KOTOpbIM Oyler mpou3BoAuTbea cbeMka, OO0BEKTHBOLI
BHOHCKATE/ COOTBETCTBYIOT CMEHHbIM OO0LeKTHBaM (Qo-
ToannaparoB ¢ (okycHsiM paccroanuem 2.8; 3,5, 85 u
13,5 ca.

Ha OokoBo#i uacTu peBOJLBEPHOH TOJOBKH HAHECEHH!
mwKana (pOKyCHbIX paccTosHuili 0O bHEKTHBOB M ILTPHXH, COOT-
BETCTBYIOUIHE PA3AHYHBIM PACCTOAHHAM 10 CHUMAeMbIX 00b-
exToB. B 3aaHell wacTh HaXOAUTCA OKYJAAp, B M0J€ 3peHus
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KOTOpOro BHIHBL paMKH, ONpeAeasioillie rpaHuub Kaapa
M1 yCTaHOBACHHOM 00 BEKTHEA,

B doroannaparax «Jleunurpan», «Kues», ©DII-2, «30p-
Knii-4» W JpYruX ONTHYECKME BHAOMCKATENb COBMEILEH C
AAJbHOMEPOM, KOTOPLIH MEXaHHUECKH CBA3aH ¢ OOBeKTH-
BOM. HapoiKa Ha pe3kocTb W yCTAHOBKA rpaHull KajpoB B
TaKHX annaparax MPOH3BOAHTCS OBICTPO H YAOGHO.

Vsmeputensublfi MexaHus

0 AanpHoMepa YCTPOEH TakuM o0pa-
80M, UTO M300paKeHue o6LEKTa
NoJay4yaeres: ¢ pasiABOEHHBIMH KOH-
Typamu (puc. 37).

IIpu Bpamesnu o6bvekTHBa u30-
OpakeHHA COBMELIAIOTCH, OAHOBpE-
MEeHHO aBTOMAaTHYeCKH OTMeyaercs
paccrosiiHue Ji¢ TOYKH HABOJAKH Ha
peskoctb. [Tosomenne obnex-
THBA B MOMEHT COBMELICHHA
ABYX mu3obpaxeHuit u oGec-
MevyuBaer MoJay4yeHHe pesKoro
H300paXKeHus cHHMaeMbIX
[peIMeTOR.

Buponckarens-nansuomep
(oroannapata «J/lennnrpany
obecrneynBaer  onpejesieHue
FPaHHIL Kaapa H TOUHYIO Ha-
BOJIKY Ha pPe3KoCTh He TONb-
KO ¢ HODMAJBHBIM OOBEKTH-
Puc. 37, Cxema Agasiomepa BOM, HO M €O CMEHHBIMH
toroannapaton ®IJL u «3o0p- OOBEKTMBAMH C  (DOKYCHBIM

KHH»: paccrosuem  8,5; 13,5 com
1:3 ...4mma AannpHomepa; 2 — ofbek- (pHe ;38}
THB] — npHaMa; 5 — KyJdaqox i 5 e
PHuara mpHaMul, 6 — MMTOK ¢ Mone 3PpEHHA  BHIOHCKA-
o1 Hf.‘]'JCTHLM,' g 7 |~ OKYASD  manLRo- = JACI T o
Mmepa; & — aepxano, /I COOTBETCTBYET NnOJ

64

35 35

Pue, 38. Ilone apenus BH3Np-AanbHOMepa (oroannapata «Jlewin-
rpams,

3peHHA OO0BLEKTHBA «IO[mTep-li!» ¢ OKycHbIM pacerosi-
HHEM 3.5 cm.

Haa quontpuitnolt yeranosku no riasy gororpada oky-
JAD BHAOHCKaTe/s-AadbHOMepa NepeMellaeTcs,

B doroannapare «Cwmena» NPUMEHAETCH  CheMHBL
Aansuomep (puc. 39, 40), ¢ nomoulbio KOTOPOro mnpous-
BOAHTCA HAaBOAKA Ha pes-
Kocth. [Tocse Hapoaku pac-
CTOAHHE COpeIeeHHoe
fl?!.."Ibl'IDMEpOM‘ YCTaAHaBIH-
Balor Ha oObeKTHBe (HOTO-
annapara, rpaHHibl Kagpa
OnpeneasorT Mmo BUIAOHCKA-
TeNnH, B.-\-iOI*ITI-IpDHEIIIIIOM}-
B QoToannapar.

3epkajbHblil BUIOHCKA-
Tedb (puc. 41) cocrour u3
3eprana, }'CTHI'IOBJIEHI-[OFD
noa yraom 45° xk oO0wnexTHBY, W JauH3bL. [lnockas oBepx-
HOCTE JIHH3bl MAaTOBAaH,

ITOT BUIAOHCKATENb TO3BOJSIET CACAHTb 34 TPAHHLAMU
Kanapa u NPOM3BOANTL HABOAKY Ha peakocTs, B otoannapa-

Puc. 39. Cuemubiii gansnomep,

3 Cuyruuk doronoGurens 63




Puc. 40. Cxema ChLEMHOTO
AadpHoMepa M o0pasopanue
H3oBpaMmenua B HeM.

TaX ¢ ABYM#A 0O BEKTHEBAMH SEPI(HJIbIIbe'{ BHAOHCKATENE IT0-
3BOJIAET HEnpeppiBHO HAaG/MI0AATL 32 OOBEKTOM B MOMEHT
ChLEMEKH. ﬂ.ﬂﬂ dogee 'I‘O‘IHOI?I HABOJIKH Ha pe3KOCTb Haj Urax-
TOH B TAKHX BHJOHCKATENAX MNOMEILAeTCH YBeJHUYHTE/bHAs
JHH3A.

I{E‘ﬂUL’.THTE{UI\-‘I ,’J,B}"XOSTJEKTI-[BHHX KaMep ABAAETCA TO, HTO
HSOGPH}KG'HH@ B BHAOHCKATE/AEe CMElleHO 0o OTHOUIEHHID K
u300paxenuio, nonyyaeMomy Ha Goromarepuade. 1o Tpe-
ﬁye’[' BHECEHHS MONPpaBOK B BHIAMMBIe TPaHHIbLI Kaopa.

B doroannapatax «3ennt», «Crapr», «Camor» 3ep-
KaJbHble BHAOHCKaTeaw (puc, 42) cosfalor npamoe K3o-
Opaxkenue Gaarogaps AONOJHHTENIbHON NEHTANpHIME.

3epxanbHble BUAOMCKaTenn B (oroanmaparax «Crapt»
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«Cagor» aas  Godee
TOYHOI HABOJAKY Ha pes3-
KOCTE HMET 10noJHH-
TesbHoe  (POKYyCHpPOBOY-
HO-K/JIUHOBOE YCTPOHCT-
BO, BMOHTHpPOBAaHHOE B
NoBepPXHOCTH KOJ/1eK-
THBHON auH3bl, Hasoa-
Ka O0OBeKTHBa Ha pes-
KOCTh cuHTaercd m0oj-
HOH TOr[a, KOria BepTH-
KaJbHble JHHHY O0BEK-
T4 CLEMKH COBMELlleHb
B [l0J1€ 3peHHsl KJAHHbEB
(pHe. 43).
[IpuameHHBIl  OKY-
JSp B 3epKalbHBIX BH-
JoxckaTensx stux o-
ToanmapatoB MOKET
OblTb CHAT M BMECTO He-
ro YycraHoB/ieHa LIaxTa
¢ aymoil aaa yrobersa
HaBOJAKM Ha PpEe3KOCTb.

Puec. 42, Onruyeckas
cxeMd  BHAOHCKaTeJf:
I — Uﬁbcl&'l"ll!l: ) — oTKd-
ALiBAILEECH 3CPKAJO; d -
NJAOCKOCTh (I_}OTUII.-'lEIN(J!:
T 'I']\CX.-'II{H'_HHH-'II'I ORY-
asp; & — kpelweatpasian
Hcf['[‘ﬁl’}pll.?.\(tl: £ — In0ge
KOBBINYKIad JIHH3a,

Puc. 41. 3epkaabusil  BHAOHCKA-

Teab:
| — sepkaqao; 2 — Jjniza; § — WaxTa;
4 — 3aMATHPOBAHHAN MOBEPXHOCTL.
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Puc. 43, Buanmoers usofpamenus horyenpopoutonM  yeTpoii-
cree Qoroannapatos «Crapts» u «Camors:
4 — HEepe3koe; 0 — pCakoe.

CBETO®UIBTPHI

[Tpeanasnauenst Ans ocnabaeHdsl WM YCHJACHHS fepe-
faul  onpejenedubiX HUBeToB Ha cHHMEe. Jl1060H cBeTo-
QHALTD NpeAcTaBAfeT cOGOH MAACTHHKY MIOCKO-NapaLIeh-
HOrO CTeKNa, OKPAlIeHHYI0 B OHNPELeNCHHLIH ILBeT.

Ha cseropunbrpe ykaspiBaerca auameTp ONpasbi 00b-
€KTHBA HJH Pe3pObl U COPT CTeK/d, U3 KOTOPOrO OH H3ro-
ropaen. HanGosce pacnpocTpaneHubiMu cBeTOQHIBTPAMH
apasores JKC-12, XKC-17, )KC-18, OC-12, KC-10 u nous-
PH3ALHOHHBIH,

Bb}f’)uop HeoOX0ANMOro CBeTOMHABTPA 3aBHCHT OT pPsijia
ycaoBiH: UBeta GororpadupyeMbiX NpeiMETOB; OCBEILEH-
HOCTH IIpH ChEeMKE, XapaKTepd CHEKTPAJbHOH YYBCTBHTE/b-
HOCTH HeraTHBHOLO MaTtepHaJa.

[Tpumenenne cBeTOGHALTPA MPH ChEMKE TPEOYET YBE/IH-
UeHHs BBIACPKKH, AAA NPABHABHOTO ONPEJe/eHust KoTopoli
HEOOX0/MMO - 3HATL KPATHOCTH CBETO(PH/IBTPA, TO eCTh BO
CKOMbKO pa3 jfo/zkHa ObITh yBesanuena Boigepxkka. Kpart-
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HOCTL CBeTO(HAbTPA 3ABHCHT OT MJOTHOCTH CTEKMIA, H3 KO-
TOPOTO H3TOTOBJEH CBEeTOPHUIBTD; OT HEraTHBHOTO MaTepHa-
Ja, Ha KOTOpHIH Npou3BOAWTCA CheMKdA; OT CNEeKTPaabHOro
cocraBa JjyueH CBerTa, OTpamaeMbiX OT CHHMAEMOFO 00b-
EKTa.

B Tata. 9 npuBeienn CpeinHe BeJHUYHHLI KPaTHOCTH
HEeKOTOPBIX CBeTOMHJALTPOB.

Tagauya 9

KPATHOGTE CBETO®HIBLTPOBR 8 3ABHCHMOCTH OT
HETATHBHOIO MATEPHAJA

Herarusupiii matepuan

CBeTouabTp [TanxpoM—

HTOXPO!
Waonanxpom Oproxpom

|3
4
6
| HE HpHMEHAETCH
| He mpHMemaetcs

Ceerao-wentuil AHC-12
Wearwift HC-17 . ., .
Temuo-uwentnii KC-18
Opamkepnii OC-12
Kpacuptit KC-10 . |, . .,
Weato-senennit 3C-5 |,

o on

= TR D e
Lron

Heo6xoauMocTh npUMeHEHHs CBETO(QUAbTPOB MpH CheM-
Ke 00BACHACTCH TEM, YTO IMYJAbCHH OPTOXPOMATIHIECKHX Ma-
TEPHAJIOB MMEIOT HOBBILICHHYIO HYBCTBHTENBHOCTb K ToJay-
ObIM H 3eJeHBIM JydaM M0 CPaBHEHHIO C HeceHCHOMIH3HPO-
BaHHBIMH MaTepuasamu. Kearble, KpacHbie H OpaHKeBbIe
JyuMH Ha OPTOXPOMAaTHUECKHE IJEeHKH He AeHCTBYIOT.

[TanxpoMaTHYECKHe MaTepHanabl, HMesd [OBbILIEHAYIO
YYBCTBHTEALHOCTh K OPAHIKEBBIM JIyuaM, Majao HyBCTBHTE/b-
HBl K 3€JeHbIM JyuaMm CHexTpa.

zonanxpovartHiecKHid MaTepuas B cod4eTaHHuH ¢ TEMHO-
KEATbIM CBeTo(puIbTPOM ‘ofecreuuBaeT YILOB/AETBOPHTE/br
Hyio mepejlayy UBETOB [0 BCEMY CIEKTPY.

Tou u300paxsenns 00bEKTOB, CHATHIX Yepes MesThill cBe-
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Ke BreuatTieHHe, KaK M B AeHCTBHTEAbHOCTH.

Opanxkesbiit ceeToguabrp OC-12 sanep:uBaer roayboie,
3eNeHble, CHHUE H (DPUOMeTOBbIE AYUH,

Kpacuwiii cgetoduasrp KC-10 nponyckaer KpacHbIe Jiy-
UM, 0CNA0JSIET XKeThie H OpaHKeBbie H MOMHOCTBIO 3a/1epIKH-
Baer ronyowle, cuuue n (pHOJAETOBLIE,

Cperno-xearsiii ceeropuabtp JKC-12 pekomenayercs
A5 NOPTPETHBIX CBEMOK Ha OTKPBLITOM BO3JYXe H BHIOBBIX
CBEMOK. ;

HKenrerii ceeroduabtp JKC-17 primeasier o6aaka, nobbi-
aeT KOHTPACTHOCTD YAANCHHbIX 00BEKTOB, YCTPAHSIA BJHS-
HHEe aTrMOC(EpHOH [BIMKH, YBEJTMYHBAET KOHTPACT B TEHAX.
. Temno-mearsiii cseropubrp JKC-18 naer xourpacrHoe
usobpaxeHnue, NpHueM GJeHO-roNy00e HeGO BLICTYNAeT OT-
YETJINBO, @ CHHEe MOJYYaeTCsl TeMHBIM.

Opatnxenbiii  cerodpuabtp OC-12 npumensercs npu
CheMKe yjajdeHHbIX OOBEeKTOB, YCTPaHss BJUAHHE ATMOC-
(PEPHOH ABIMKH, BbIAC/SAA MEPHCTble H TOHKOCJOHHBIE 00-
JaKa. ' i :

Becuserublii ceeropuastp BC-8 npumensaercs npu chem-
Ke B BEICOKOTODHBIX VCAOBHAX M Ha BOJe.

Caernio-kpacupiii ceeropunbtp KC-10 npumensercs mpu
PenpoAyKUHI YepTeReH ¢ CHHeK M B TOM CIyuae, ec/iH Xo-
TAT NOJYYHTH 3PPEKT «HOUHOro HebHay.

CbeMouHbie CBeTOMHIbTPHL IPUMEHSIIOTCS HE TOABKO 14
TOrO, YTOOBI NPHOJIHBHTb TOH HA0OPAKEHHS OOBEKTOB K
J€HCTBHTEIBHOMY, HO H JVIS PelleHnst 60J1ee CAOKHEIX Xy10-
JKeCTBEHHBIX 3a/1au.

®otorpadus — 310 HekycerBo. Kak XyLoKHUK onepu-
pyeT KpackaMu, KaK OH HCHOJb3yeT COYeTaHHe HX, H0GHBA-
ACh B CBOGH KapTHHE MNepefaul COCTOSHHA Heba, 3eMJIH,
MOpSI, Tak H (oTorpad Ao/Ken CTPOHTL CBOW0 (GOTOKAPTH-
Hy, 100UBasCh NPaBHABHON Mepejlaul BCeX OTTEHKOB ¢oTo-
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TOPHIALTP, OYAET Ha YEPHO-OEJOM CHHMKE CO3AABATH TAKOE

rpadupyemMbix 06beKToB. Enle 10 cheMKM HYKHO npepacTa-
BUTb W 3HaTh, Kaxk OYyIeT BHITJAAAETb OTHEUATOK H Kakoe
BlleYaTJeHHe OH NPOH3BEIET.

YupaBasth ToHaMu (PoTOH306paKeHHsT 1alOT BO3MOXK-
HOCTL CBETO(MHILTPEL, MO3TOMY OHH M HCMOJL3YIOTCH B XYy/10-
’KECTBEHHBIX LeJsX.

[Ipu BoiGope cBeTouAbTPA HAL0 MpekAe BCEro YYHThI-
BaTh OKPYIKAIOILYI0 00CTAHOBKY, MOrojy.

[Toasipusannonysli  cBeTOQHUABTP MO3BOJSET NOTACHTH
GJHUKH, OTpazKalollHecsd 0T HEKOTOPBIX APKHX MOBEPXHOCTEH,
(pororpaduposath MNpeaAMeTh, HaXOAALLHECH 3a CTEKJIOM
(BUTpHHBI), peryanpoBatb ApKocTb Heba, cTeneHb Bbiede-
nua obnakos. Ho pabGora monapH3alnoHHOro csetoduabrpa
3aBHCHT OT aTMocepHbIX YCIOBHH, HampuMep, MYTHOCTH
nHeba, H B 9THX caydyadx tpebyercss AONOJHHTE/IbHO NpHMe-
HeHue keatoiXx cseroduiabTpos. Jliobol cBeTohuaALTP, KaK H
BCAKHA onTHueckuil npubop, Tpebyer octopoxkuoro obpa-
IeHHS, TaK KaK NofBJAeHHe Llapalnul NpUBOAKT K JedeKTam
HeraTHaa.

HACAJNOYHBIE JMH3BI
U YAITHHUTEJIBHBIE KOJBIIA

[Tpennasnavaiorcs Aas yMeHbIIeHHS (OKYCHOro pac-
CTOSIHUSl OOLEKTHBA, UTO NO3BOJdeT Npudaus3uth Qoroarn-
napar K CHHMaeMOMY OOBEKTY H MOJYYHTL H300paxkeHHe
B Oogee KpynHom Macutabe.

B janbHOMEpHBbIX KaMepax IpH IPHMEHeHHH Hacajlou-
HBIX JIMH3 HeJb3f MOJIb30BAThCs BHAOHCKATEJEM M Aa/dbHO-
MEpoM.

- Han o6vextupon «Munyerap-22» u «Vuaycrap-50» Bol-
MyCcKaloTcsl Haca/ouHble JHH3B ¢ ONTHYeCKOH cHaoi B 1 1 2
JIMONTPHH.

C Hacanaounofi qHH30H B 1 DHONTPHIO MOXKHO MOJYUYHTH
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VCTAHOBKA KAMEPBI € HACANOYHOMH

: = & Tabaruua 10
Popumar B MAGCKOCTH ~ & ] 3 ‘ %) in 8
HABOIKH, CAl 35 . l)fs 2 ;’é ¥4 e 5 JHHE30M B 1 JHONTPHIO
=+ | e o+ =+ R o A 2 &
|' | : : & 2 2 b pn & )
Macmra6 nsobpanennii 11:‘20,:{1 1119, 4] 1118, 5] 1:17,7| 1:16,8] 1,16, 1 X Pas % X X X j§
> i I 8 P = & & & &
YeTaHoBKka 00LEKTHRA N0 | oo | J : ! . !
ukaze pacorosunk . . | — | 9 | w0 | 7| 5| 4 15,0 | 142 | 132 | w125 | otz | vi07 | 19
Paccrosnune o1 niockoctn ‘ |
HABOJKH [0 3a1HEll CTeHKH ‘ & 5
KaMeps, eaf - . . . . U705 111,5(1068,5 ] 102 | 97 [ 93 ] 3 2.5 2 1,75 1.5 1,25 |
87 83 77,5 74 69,4 | 64,2 57,6
FIOVEMHA PE3KOCTH RPH CHEMKE KAMEPOH
TR TaGauya [
- Pd['m.m"_”_e ) n,'mlnxouu ] C HACAZOYHOW JHH30H B 1 AHONTPHIO
117,5 111,56 106,5] 102 | 97 | 93 — —~ T
Oruocurenstoe DTBEP- T 3 o i HABOJKHY 10 3alHEH CTeHKH Kal bl, 0 : .
cTHe 0fbeKTHBa : &LI:ranom\a SvRbotTiRg A A R A R i
oo | J90 [0 TR ;
s Foshing it . N0 MIKAajJe Pe3KocTH
el o) i S N s i R T R S e e B b
naKe 75 BI&IE el R S [0 B
1:4 [ PEAKOCTH OT NJAOCKOCTH HABOLKH, M ’
muHye | 6,5 | 6 5,5 | 8 4.-‘3[ 4 1 3,5 3 3 2,6 \ 2,2 T
na0e Il A AR G R [l 40
1:5,6 4 ‘ 3,5 3,5 3 2,5 Gl g 1,6
MHHYC A e hr e (vl e B e B s b 55 4.5 i 4 357 3,1 2.4
M0c 16 14,5 | 13 12 11 10
1:8 5 4,5 T 3.9 2,8 9,9
muaye | 12,5 11,5 | 10,5 9,61 9 8 85 ] T 6 7 [ 5 3.6
i naie | 21 21,5 [ 19,57 17,5 | 16 14,5
1:11 ‘ | 7 6,5 5,5 5 o 3,1
sunye | 16,5 | 15 13,8 115 | 11,5/} 10,5 12.5 I 11,5 9.5 8,5 7T 6,4 0,1
; naoc | 38,5134 130, |28 [ 25 |23 ]
| 1:16 r [ (41 T O R U (R I 7 6,1 9,0 4,2
' Munyc | 22 LA s o U W e 15 19,5 17,5 15 13,5 11,8 9,9 7,7
| 72 ' 13 12 10,5 9,5 8,5 7,3 58




y ?:aé.fzuz{a-m
VCTAHOBKA KAMEPBI C HACAJZOMHOR k. JWH30R B 2 JHOAOTPHH '

dbopmar B 91.5%
i nnockocTH  |24X36/23¢ 35122534/ 22¢33,5| = .32/2 21 %32 20x30,5
¥ HaBOIAKH, CM Koo ]
MacmTa6 1306- 3 1:8,7 | 1:8,4 | 1:8,0 ‘ s e avre |16
i pasenus L(1:104{1:101] 1:9,8 1:9,6 1:9,3 1:9,1 i g ;
YeranoBka 06b- 3 f 2,5 2 [ 1,75 1555 1,25 1

eKTHBa MO IIKa- S
ne paccrosuuit | — | 20 10 7 5 4 |

1929 |18,5x28| 1827 | 17x26 |16x24,5| 15x22

Paccrodaune or : : :
MJIOCKOCTH Ha- 02:a 50,9 49,0 47,7 46,0 43,9 41,1
BOAKH [0 3a1- . !
Hel CTEeHKH
Kameps, e | 60,6 | 59,2 57,9 56,8 b1 3 54,2

Ta6aruya 13
C HACAILOYHOH JHH30H B 2 NHONTPHH

TNYBEHHA PE3KOCTH MPH CHEMKE KAMEPOM :
HABOAKH 10 3aJHEil CTeHKH KaMepH, oM

\ Paccrosnue OT MIOCKOCTH ] 52,3 | 50,9 | 49,0 | 47,7 | 46,0 | 43,9 | 41,1
= - 0 [ 1
Orrocurens- | 2020 |59.2] 57,9 | 568 | 853 | 542 i WKAJE PACCTOSHMI
HOe OTBEpCTHE YeraHosKka no 5 2
06beKTHBA R R 1 3N e SR O e s e e e
e PE3KOCTH OT INIOCKOCTH HABOIKH, €M
I'paunust ray6uns 11 13 e ) 1 10 0.8
e 20 1,8 1,7 1,6 1,8
1:4 1,3 1,3 1,2 1,1 1,0 0,9 0,8
MHHYC IS I [ e 1,7 1,6 1,5 1,4 2.0 1.9 TR i 1,5 1.4 1,2
nawe DR A ST 2.5 2,4 A 255 ‘
1:15,6 / 1,9 1,8 1k sh IR 1,4 1i23 1,1
MHHYC i? 24 | 23 2,2 3-1 22 3,0 2,8 2,6 2,4 2,2 2,0 1,7
B8 s Rl e } 7 542 2,6 25 | 2.3 2,2 2,0 18 1,6
MHHYC 3,6 3,4 3,2 3,1 3,0 2,8 19 4.0 ' 3,6 3,4 | 39 ; 2.8 2.4
111 - iiye i if"“ e b | 4.8 “a 3,6 3.8 -1l 8 o i (R SN 9,1
c R D am AR
e e ‘ i | ; | 6% il g o 5.0 47 | SR ‘ 3.9 ‘ 35 | 3.0
Musyc | 6,7 |64 | 61 59 | 5,6 5,4
75




MacwiTad naobpaxenusd 10 1:94 npu cLemMKe ¢ paccToHHA
87,6 cm. Ilpn monb3oBaHHH HAcALOUHOH JuH30H B 4 AHON-
TPHH MOXKHO NOJNYYHTH Macimrab 1H3o0pazKenus CHUMaeMblX
obbexToB g0 1:6,4 ¢ paccroauus 41,1 cm.

[Tpumenente HacaJouHBIX AHHA YXYAlUIaeT Pe3KoCTh H3O-
6p3}1{e}ll-lﬂ, IO3ITOMY PEKOMEHIVETCH JONOAHHTENABHO ,"LHEI(]\-
parMipoBdTh Oﬁ"bt‘i\”]‘]-IB, Paspaﬁomnb{ ClrielHaJbHbIE Tabau-
Lbl, NOJb3YACh KOTOPHIMH MOMHO MNPaBuibHO YCTAHOBHTHL
doToanmapar npH OpPHMEHEHMH HAcALOUYHLIX JauH3 (Tad.a.
10, 11, 12, 13).

Ynnauuutenpisie Koasla (MydTh). CheMKa MEAKHX 00b-
eKTOB MadodopMaTHOl Kamepolt Ha OGJH3KOM paccTosHHH
MOMKET ObITb MPOM3BEAEHA C NMOMOLLDIO YAJIHHHTENbHBIX KO-
Jgel (puc. 44).

Pue 44, VaanuurenpHele KoJgbua,

Dororpadupopanne ¢ YAIHHHTEIbHLIMU KOJbIAMA, Kak
H C HACAJOYHBIMH JUH3aMH, B GOJBLUIMHCTBE cayuaes HeoO-
XOAMMO MPOMBBOAUTH CO LUTATHBA, TAK KaK TpebOyercs 3Ha-
yuTeAbHO AuadparMHpoBaTh OOBLEKTHB M, CIeI0BaTeNbHO,
YBEMHUHBATDL BLIAEPIKKY.

YVIAAHHHTENLHOE KOAbLO BLIOHpAETCA B 3aBHCHMOCTH OT
Macuraba chbeMKH no tabua. 14,

YAAuHUTeIbHBIE KOMbLA BBHHUHBAIOTCA MEXAY KaMepou
H OOBEKTHBOM, MOCAE Hero IpoHsSBOAMTCHA HABOLKA Ha pes-
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KOCTh  MpH  HOJHOM
O T H O CHT@/ILHOM OT-
BepeTHH OO0BLEKTHRA,

Coanreunsie OaeH-
Abl HCIONB3YIOTCH A5
NpegoTBPallCHHA [10-
najaHusg B OOBEKTHB
OOKQBBIX Jy4eH Of
HCTOUHHKOB CBETa
(puc. 45). Paszmepnl
OJIeHbl, TGO €CThL ee
AJIHHAa M W U P HHa,
NOJKHB ObITH cOraa- A e
COBaHbl C OTHOCH- Pue. 45 OGuextus (poToanmaparta ¢
TeJALHBIM OTBEPCTHEM GAEH L0,
o0beKkTHBa U ero do-
KVCHLIM pPaceTosiHHeM.

B Hacrosiniee Bpemsi BbilycKaercs psl OOBEKTHBOB,
OnpaBa KOTOPHIX OAHOBpeMeHHO cayxkur Omennoi («lOmu-
Tep-12», «lenuoc-44», «Opuon-15» u ap.).

®OTOIRCIIOHOMETPBI

POTOIKCIOHOMETPEL — NPUGOPE!  AJs OIPeeseHUA Bbl-
JAepxKn npu chemke. Haubomee mpocTbie 3KCNOHOMETPHI —
tadauunble, OHU paccuuTanbl HA OPHEHTHPOBOUHOE ONpeje-
Jenne Boigepakyu. Ha oanofi cropone TabaMuHOILO 3Keno-
HOMETpPa HaHeCceHbl AaHHbIe /S NoJcUeTa BLIAEPHKKH TPH
AHEBHOM CBETE, Ha JAPYroH CTOpoHe — TPH HCKYCCTBEHHOM
ocetternu. MyetoTes H 0OAHOCTOPOHHHE 3KCMOoHOMeTphl. Ha
TAKOM 3KCIIOHOMETpe YKa3aH TOpsJoK AefiCTBHH, MO3BOM-
OLLHX TPHGTH3HTENBHO ONPele/HTh BhIEPKKY.

Onrryueckuii skenonomerp ONTIK (puc. 46). Ipunuun
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TaGauya 4

NOJNL30OBAHHE VIJIHHHTENBHLIMH KOJNLUAMH
K ®OTOANMAPATY «3EHHT», «KPHCTAJJI» H P,

Paccrosnne or ciHMae- Homep npu-
MOro IpesMera A0 nioc- Maciitad creMrH MEHHEMOTO
KOCTH TIIEHKH, CAf K0Jabl1a
or 65,7 no 45,5 ot 1/10,5 no 1/6,55 1
ot 45,5 no 36,4 ot 1/6,55 xo 1/76 2
or 32,8 no 29,1 ot 1/4,03 no 1/3,27 1 u?2
or 29,1 no 26,7 or 1/3,27 no 1/2,76 3
or 25,5 10 24,2 or 1/2,56 no 1/2,18 1 n3
o1 24,2 no 23,2 or 1/2,18 no 1/1,9%4 2u3
ot 23,5 no 22,7 ot 1/2,02 no 1/1,81 4
or 22,7 no 22,1 or 1/1,81 no 1/1,64 1, 2003
or 22,3 no 21,8 or 1/1,69 no 1/1,54 I w4
or 21,8 no 21,5 or 1/1,54 no 1/1,42 2u 4
or 21,3 mo 21,1 or 1/1,34 no 1/1,25 1, 2u 4
or 21,1 no 20,95 or 1/1,25 no 1/1,16 3n4
or 20,95 zno 20,85 or 1/1,12 no 1/1,05 1, 3 ud

JIeHCTBHUSI €r0 OCHOBAH HAa BH3Ya/IbHOH OLEHKE $IPKOCTH 00b-
eKTa, OTparkalollero Jyuyd Ha ONTHUECKHH KIHH.

Pie. 46, OnrtHueckif  3aKCMoHO-
merp OIMT3K.

(]

Hnsn onpepeneHusi Bbl-
JAEPKKH 3SKCIOHOMETp Ha-
MpasasioT MAaTOBLIM CTeK-
JIOM Ha CHHMaeMblH 00b-
eKT, OTKPLIBAIOT KPBLIUKY
H OIpefenaioT NOCaeaHIONn
pasauyaeMylo HHppy Ha
onrtHyeckoM kauHe, [Tocne
TOr0 BpalllaldT JIHCK €O
Il]l{a.l'lOI‘:! BEJT,II,EP}KEK J0 COB-
MELUEeHHs €ro YepHoro cex-
TOpa ¢ nocaejineH pﬂB.-‘i]['-lI-l—
Mol uudpoii Ha Wkaae or-

HoCHTe bHBIX oTBepcTHil. [TpOTHB KA bl OTHOCHTE/IbHBIX OT-
pepcTHii M BbIGHpaeTcd BbIAEPKKA B 3aBHCHMOCTH OT YCJ0-
BHI OCBELIEHHOCTH M YYBCTBHTEAbHOCTH MJEHKH.

TounoeTsb

onpeaeaeHus

BbIIEPIKKH

IKCMOHOMETDOM

3aBUCHUT OT NPaBUJILHOCTH BbIGOpA MOSHILAH, ¢ KOTOPOH MPO-
M3BOAHTCA H3MepeHue, onbita paGoThl ¢ NPHOOPOM, 3PEHHA

tdororpada n u1p.

® o 10 3NEKTPHYE-
CKHH 3IKCNOHOMETP
«JleHuHrpang» — oauH
13 HaubGosee cosep-
weHHplX  npHGOPOB,
NpUMEHSEeMBIX  JJI5
onpejenenns He TOMb-
KO NpPOAONZKHTEABHO-
CTH BbiAEpKKH, HO H
KOJIHYecTBa CBET a,
majawmouero Ha o00b-
exT (puc. 47).

OCHOBHOT YacThlO
3KCIIOHOMeTpa ABMfA-
ercs ceqeHOBLIH (O
TO3JEMEHT, COeAHHEH-
HEIF ¢ MHKpOra/bBa-
HOMETPOM, [O3BOJIAIO-
UM 3aMepHTL fAp-
KOCTb HJH OCBELIEH-
HOCTL 00'LeKTA.

s onpeneneHis
npojaoJKuTeNb
HOCTH BBIAEDIKKH [0
apkoctd  ¢ororpadu-
pyemoro o0hekTa He-
06XOAUMO BpallleHH-

Puc. 47. Cxema 37eKTPHYECKOro  3JKc-
nonoMerpa «Jlenunrpans:
] — OKHO € MOKAZATENCH CBETOMYBCTBHTENbL=

HocTu hoTOmMaTeprana; — KaabKYyJIaATODR;

3 — ykasaTtesb Kaabkymnsitopa; 4 — Kaaa

anadipary; § — WkKana BLIAEPHER, § —

pLYar NOBOpOTA AHCKA CHETOUMYBCTBHTCR-

HOCTH; 7 — (UKana ranbBaHoMmerpa; § -—
CTpesika ralbBaHoOMETPA.
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€M pblyara ycTatoBHTb CBETOYYBCTBHTEIBHOCTL MPHMEHSIC-
MOTO MaTepHaja H C BbIOpaHHOI MO3HLKH HANPaBHUThL 5KC-
NOHOMETp WaxToi Ha OOBLEKT, NPHKPLIB LIAXTY PYKOH OT
nonajanus MOCTOPOHHHX Jyyeil. 3aTeM AHCK KaJbKyasuTopa
BpallamwT AG Tex Nop, NoKa OH He COBMECTHTCH ¢ AefeHH-
€M, COOTBETCTBYIOULHM OTKJIOHEHHIO CTpenKH mnpuéopa.

Ecnau npu s3akpeitoll mwropke OTKJAOHEHHe CTPENKH He
MPEBLILACT BTOPOrO AGNEHUA MIKAIbl, AHCK KaJbKyasTOpa
BpauLaercs Ao TeX Nop, HoKa He BOHAET B npeje/ibl Kbl
KpacHblil uHAeKe. Ecan ke npu oTKpbiTofl mTopKe cTpedaka
VHAET 88 npejiesbl WKaJbl, TO AHCK KaAbKY/IsATOpa NoBopa-
YHBAeTcs Tak, 4TOObl B MpeAen]sl MWKajgbl Bollies YepHbifl
nnaexc. [Ipornp n3bpannoii anadparmer OTbICKHBAETCs 3HA-
UEHHE BbIIEPIKKH.

OKCMOHOMETPOM MOMKHO OIPEAEANTh BBLAEPIKKY o 110
OCBELIeHHOCTH CHHMaemoro obObexrta. [as storo B oKuHo
IKCIIOHOMETPA BCTABAACTCSA MOJOYHOR CTEKJI0, 31eMEeHT Ha-
MpaBJsieTcsl Ha HCTOYHHK cBeTa. Bee ocranbhbie onepauiu
NPOHSBOIAT TAK e, KAK 1 [P oNpeieseHni BhIIePIKKH 1o
SAPKOCTH.

[Ipu dororpadpoBaniy NPOTHB HCTOUHHKA CBETA yCTa-
HOBJ/IEHHAsA 110 3KCIOHOMETPY BbIAEPXKKA J10JKHA OBITH YBEE-
JUUeHA BJABOE, HOPH ChEMKe Y BOJB HIH 3eMHBIX HeHzaxei
BbIAEPIKKA YMEHbLIAeTCsl BABOE.

DoToasneKTpHYECKHH 3KenoHoMeTp «Jlenunrpaa» nosso-
ASeT NPUONHKEHHO H3MEPATh OCBEILEeHHOCTh M OOULYID fp-
KOCTh PasHBIX 00BEKTOB HEnocpeaCTBeHHO N0 LiKaje, He
IpUMeHss KanbkyasTtop (tabda. 15).

AxcnoHomerp doroannapara «KueB» pMOHTHpoBan B
Kopmyc (oroannapara (puc. 48). Ilpunuun ero pabothl
OCHOBAH Ha TNPHMEHEHHH CeJeHOBOro L'ITOTOB.."I(-_‘]\-I{-}I-IT{-I.

Bpamas auck co WIKaJ0H OTHOCHTEJLHBLIX OTBEPCTHH,
COBMELaloT HMEIIHHCH Ha HeM BbIpe3 ¢ BeJHUNHON CBeTO-
UYBCTEBHTENBHOCTH NpHMEHAEMOro Martepuana,
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Puc. 48. ®Gortosnektpuueckuii sKenonoMerp Goroan-
napata «Knep»;

I — mxaga gnadpars; 2
nKATE JHa My — AHCK KanbKYJAATORa SKcno-
HOMETpa; 4 — oKHO (hoTosaemenTa: 4 — [;acm«liunc1 Ha [Ka-
A€, 8§ — KPHIUIKA SKCNOHOMETpa.

OTKpbIB  KPbILUKY WaxThl (OTOIJEMEHTa, HAIpaBJISIOT
€ro Ha CHHMaeMblil 0OBEKT M, Bpallas HHXKHUI [1HCK, CO-
BMEIAIOT CTPeJKY rajbBaHoMeTpa ¢ poMOHKOM Ha LIKaje,
[Tocne storo nporus BbIOpaHHOIll THAGPArMEl OTHICKHBACTCS
BblIePiKKa.

Ecau B npouecce Bpallenust AHcKa Henb3st A0GHTBCS CO-
BMELUeHHs CTPEJIKH rajibBaHOMETPA ¢ POMGHKOM, e coBMe-
0T ¢ oLHON U3 UH(pP, KOTOpAsT MOKA3LIBAET, BO CKOJIBKO
pas Jo/akHa OBITh YBeJHYeHA BbIAEPIKKA, HAXOAAIIALCH
NpOTHB BbIOpaHHON AHa(parmsr,

JJIEKTPOHHO-MMIIY IHBCHBIE
POTOBCIIBIIIKHN

Hpe,ﬂ.CTaBJIS{IOT co6oil ManaorabapHTHBII HCTOUHHK cRe-
Ta, paspeinaolulni MPOH3BOAUTL MOMEHTATbLHbIC Che MKH NpH
M0G0l 0CBElLeHHOCTH.
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DTH HCTOYHMKH CBeTA MPHMEHHMbl MPH CheMKaX Ha uep:
HO-0€JYI0 H Ha HBETHYIO MIACHKH.

CreKTpafibiblii COCTAB H3JY4EHHS 3JKTPOHHOH (OTO-
BCMBIIKA OJIH30K K CHNEKTPadbHOMY COCTaBY COJIHEYHOro
cpera.

[Ips nonb30BAHUKE HMIYAbCHBIMH JaMIIAMM-BCIbIIKAMHA
BBIAEPIKKA VI CHEMKH YCTAHABIMBACTCS B 3aBUCHMOCTH OT
KOHCTPYKIHH 3aTBOpa (poToanmapara n Jammnsl. Eciu cpem-
Ka MpoM3BoAnTCes (HOTOANNAaPaToOM €O IUTOPHO-LIe/NEeBbIM 38-
TBOPOM, TO B 3aBHCHMOCTH OT PACCTOAHHS H CBETOUYBCTBH-
TeNAbHOCTH (oTOMATEpHANA ONpPeNensioT BeJHUHHY JHa-
(parMBl § yeTaHABAMBAIOT BBLACPKKY /o5 miam o cek.

Jlas onpejedenus AuapparMel NoAb3YIOTCA TabaHLaMHK,
NpHIAraeMBIMH K JaMIaM, WM KaJbKyJsTOPOM, HaXoms-
HIEMCA Ha jgamnax.

My ibeible JaMIbl-BCHBILIKH Pa3indHbl 1O CBOCH KOHC:
tpykunu, HanGonee pac-
npoctpanens  «JIyu-61»,
«Pua», «Jlenuurpamy.

HWmnyabscHasn toro-
senbiika «Jlyu-61»  (puc.
49). B npubope umeercd
nepekJjioyaTenb  CBETOBOI]
SHEPTHH.

JlnuTenbHOCTh  BCMbIII-
KH NpH nepexarideHni paB-
Har 40 Ome — Ysoon CEK;
60 dc—" /1000 cex; 100 doc—

Ysoo cex. 5
[TuTanne npudopa as-
TOHOMHOE — OT CYXOil Ha- Pue. 49, DieKTpOHHO-HMITYJIb-
= cuas doropensiura «JTyu-61::
raped ¢ HauaJbHbLIM Ha- pgeai (!iwm.l.em_ S
npsykennem 330 8 (Tuna aammnoi; 2 — dyraap ¢ Gavkow
nuTaHHa; 4 2 — COETHAHTEN b L

330 @BMILIT-1000), a Tak-

Kabenb CHHXPOKOHTAKTE.
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He OT CeTH NepeMeHHOro TOo-
Ka Hanpsizkenuem 220 s.

Yros pacceuBanusi cse-
TOBOTO NyuKa 45°.

llIrekkep  cHuXpoKOH-
TaKTa JaMmnbl coefuHseTes
C TrHe3noM Ha (oToanna-
pare.

Huadparma onpenens-
eTCH N0 KalbKYJATOPY, HO-
MELeHHOMY Ha pyyKe ocpe-
THTeast (puc. 50). Ha kajb-
KyJTOpe YCTAHABAUBAETCH
3HAUEHHE YYBCTBHTENBHOCTH
NEHKH ¢ yKasaTe/eM 3Hep-
THH BCObILIKM. 3Has pac-
CTOAHHE [0 CHHMAaeMoro
00BEKT4, HA HENOABHKHOM
JHCKE OTBICKHBAIOT —HCKO-
MOe uHeao AHadparmbl.

Pue, 50, Kaaskyanarop aamno
«/lya-61» mas onpegenexis ana-

dparMsl; [Tpeanonoxkum, uro me-
I — YHAIATEAb SHEPIHH BCNLILIKH, ST ! = G = I
hsty YASRICHE SREDTV BOMIOKK, | pEKJIOUATENIh | 3HEPr U U

e1. TOCTa, BCOBIIIKY  MOCTABJEH Ha

100 doe, wyBcTBHTEABHOCTL
naenku 45 en. FOCTa. Paccrosinne 10 cHuMaeMoro o6msex-
ta 7 a. Huapparma npu cheMKe H0MKHA GbITh VCTAHOBIE-
Ha Ha jesacHuH 4, ¢ '

[IpuGop obecrieunsaer nosyuenne HOPMAJBHOH 3KCNO3H-
HHH TIpH NHTAHHH €rO OT CeTH WJH HOBOI Garapem He pa-
Hee, dem uepes 15 cex nocme saropanus MHAUKATOPHON
JaMIOYKH.

s MOALEPHAHNS HBOJMAUMOHHBIX CBOHCTB KoHlEHCA-
TOpOoB HEOOXOAHMO OIHH pas B Mecsll BKIYATE JAMOY. B CETh
HIH B Oarapelo Ha 1—2 uvaca u nepen KawaoH ¢BLEMKOL

a4

o

MOAKAYATL [pHOOP
ia 5—10 mun.
DNEeKTPOHHO - HM-
nyjbcHas @ o T o-
Benb wka PU
(puc. 51) mnuraercs
oT yeThlpex Garapeit
(hoHapsa HJIH OT CETH
MOCTOSIHOLO MJIH [1€e-
|Jl').-\'l€HHOI'D TOKa Ha-
npsixkenuem 220 8.
I1ponomxurens-

Puc. 51, DiekrpoiHo-HMIYALCHAR JIaM-

HOCTE OCBelieHHHd na GUII:

1 - TR = { — orpamarenbh ¢ AMOYABLCHOH JaMIOH;
ls cex, MAKCHMa/1b: ;e lt.\}"'l%."lﬂf) ¢ GaoKOM OHTAHMH, 3 — Ka:
Hasl 32Heprug oJAHOH Beib CHHAPOKOHTAKTA,

BCOBILIKY 36 0%

Uetnipe 6aTaped KapManHoro (ouaps Aal0T BO3MOK-
HocTh noaydnth 100 BenbILIex. X

Hopmanphas pabora JaMnbl paccunTaHa Ha 25 000
BCOBIILEK,

[Tocae 10 000 pcnbpiiex HEpPrua JdaMibl CHHIKEETCH HA
409, K KoHIY cpoka peficTBus OaTtapeil H NpH [HTAHHH OT
cetH mocrosinoro Toka — Ha 30%, uTo Heo6XOAHMO YUHThI-
BATh MpPH YCTaHOBKe AHadparbl.

[lpu cwemke (oroannmapaTaMd Co HITOPHBIM 3aTBOPOM
BEIIEPIKKA MOKeT ObiTb 0T 1 710 '/25 €€, ¢ UEHTPaJIbHBIM
zaTBoOpoM — J106as.

Beauuuna auadparmbr onpejeasercs no tabJjuie.

daekTpoHHas Benbimka «JlenuHrpap>»  umeer  MeHb-
miMe raGapuTHBHIE DasMepbl # Bec, TAK Kaxk NpHHUAN ee
AeficTBUSL  OCHOBAH Ha TPHMEHEHHH [OJNYNPOBOAHUKOB
(pue. 52).

B KauecTBe HCTOUHHKA MUTAHHUS NPHMeEHsoTCs Ase Oa-
rapen kapmaunuoro (ounaps tuna KBC-/1-0,5 na 4,6—37 6,
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KOTOpLle JAl0T BO3-
MOXKHOCTE ~ NpPOH3BE-
CTH 72 BCOBILIKH
TIpH HellpepbiBHOI pa-
bore,

Oranvaercs oT
OT HCaHHLX Bbllle
OPHrHHAJIBHBIM  ped-
JEKTOPOM €O CHHMAae-
MBIM pacceuparesem,
CO3AAIONHIM paccesay-
Hblft cBer. Yroa pac-
CEeMBAHHS  CBeTOBOro
noTOKa ofecneunpaer
¢ o1 or padpuposa-

Phe; 52, SVIEKTPOHHO-HMITYILCHA A hoTo-
seneiika  «Jlennnrpags:

I — orpamarens ¢ HMOyakcHol mamnofl; 2 — HHE ¢ HOPM&M’HHM
Kabeds cHHxpokonTakra: 3 _ thyTanp ¢ Grokom O0LEeKTHBOM.
AHTARAN, 4 — BHEIOYATENE,

DHeprusa cBeToBoii
BCOBIUIKK  pasHa
36 doc mpn paMTenbHOCTH Bembikn 0,002 cek.

Hna coxpanenns cpoiicrs 9/IEKTPHYECKOI'0 KOHIEHCATO-
pa ero HeoOXOAMMO NEePHOAMMECKH BKIIOYATH b Garapeio
IIpH_AJHTEJbHBIX MepepbiBax B paGoTe naMIbL,

Bpemsi nopkaiouenns sapuenr or CPOKa npebbiBaHus
npuOOpa B HepaboueM IONOMKEHUH. [Tpu 1 mec. Bpems noj-
Kaiouenns cocrasasger 10 muw; npu 6 mec, — 30 MuH; Ipu
12 mec. — 60 mun.

s npumenenus ammsl npu (ororpagupoBaHun pass-
EM BCTAB/ISETCS B CHHXPOKOHTAKT (hoToammapara, pedaek-
TOp YCTaHaBAHBaeTCA Ha Kaemmy oToanmapara. Braiouus
GJIOK THTAaHHA, HEOOXOIMMO MNOAOKAATb, MOKA 34ropHTCs
HeoHoBas nammouka. [1pu namaruu na COYCKOBYIO KHONKY
(oroannapara onHoBpeMento OTKPLIBAETCSl 3aTBOP M cpa-
GaTeiBaeT jgamna.

wux yncen (rada. 16).

BpeMsi BblaepzKKH IPH CheMKe {pozoannapmamu co
(UTOPHO-IUE/IEBLIMH 3ATBOPAMH JOMKHO ObiTh YCTAHOBICHO
Ha MoNoKeHHH peryasropa /g5 mam /a0 cex. :

Iuadparmy ycTaHaBIAMBAIOT cOMJAacHo Tabauue Bedy-

Tadauya I6
TABANUA BEJIYUIHX YHCEJ JJS YCTAHOBKH JHADPATMBI

NIunadparma, M
UyscTEn- g ST
LRCTh -Bﬁgg o2 g 30| 4 15,6 8 |11]|16|22|32
e | meao , .
Paccroanne 0o oOBeKTa, Jf
6 (4,313,438 [2,1)1,5 1,1 10,8 10,6 (0,4
2-,% ﬁ 7 |5,004,0 3,5 2,51,75|1,27/0,87/0,65/0, 4
90 17 | 8,5/6.1 [4,8514,253,0 (2,1 |1,55/1,0 [0,77/0,5
130 20 |10 |7,1[6,7 |5 |3:6(2.5 [1,8 1.2 10,9 10,63
180 94 |12 |8.6/6.8 16 |4,4[3.0 (2,2 {1,5|1,1 [0,74

[Tpu creMke cBeTAbIX OOBEKTOB W ChEMKe, Koria 3a-
ropaHie HEOHOBOH JAMIOUKH NPOHCXOAUT tlepea% 10—12 cex,
Beyllee 4ucao HeobxoauMo yseauunts Ha 20%.

INTATHBLI, CIIYCKOBBIE TPOCHUEM,
ABTOCIIYCR

[1ItaTuBbl CayKaT A8 YCTaHOBKH LbOToannapaja B CIIY-
{ >
yasix, Korja cheMKa [MPOH3BOAHTCHA € BLIAEDMKOM CBbLILIE
1 i
ap CEK. ' I
/ CyliecTBYIOT [JE]?:«'IE‘IIJHb[E KOHCTPYKILHH Uu.ITcETHBOB. O,IHH
H3 II-I-IX ﬂpt‘.'.-'IHEISI-IElT-IE!I-IbI JJA NABHJILBOHHOW CheMKH, IpY-
T A1 , [‘;’]
rue — OJ4 JHOHTENBCKHX LE/1e . .
CraajHble WTATHBLl, Ha3biBaeMble TpeHOraM{, 4alie
BCEero HCNoJAb3yIoTesa /14 NABHJABOHHBIX ChEMOK. ,ﬂ,.:"IFI Kpern-
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Jenns goroannaparta
THe3/10.

Pan annaparos umeer HECKOTbKO ITATHBHBIX FHe3/ A5
KPCILIEHHA KaMepbl B BEPTHKAIBHOM g l‘OpﬁSOHT&HbI'H;-'\‘I
nojaoxenny. HanGoapmasn sricora YCTaHOBKH cporcLJanrfcﬁ-
PaTa wa mraruse paBHa 120— 140 cu.

{ HauGonburee pacnpoctpanenue cpeau bhoronioburenei
AOTYUHIH CTPYOLHHBL (pHe. 53), BLINOAHSION e Ty Ke p(v).-‘I.b
410 1 wratusbl. CTpYGUMHBL MoCAeAHAX BLIYCKOB UMEIOT

HMEETCHA cnennansbuoe

) : I
Pue. 53 Crpy6unna co mratisuofi rONOBKOI,

ITATHBHYIO TOJIOBKY, NO3BOJAIOLLYIO H3MEHHTE MOJTOMEHNE
horoannmapara wan npoussectn TAHOPAMHYIO CheMKy
CnyckoBble Tpocuku MPUMEHSIOTCS. TIpH cbororpadﬁnpo-
BalHH CO IUTATHBA 1Sl NPENOTBPAUICHHS CMELLEHHS HJTH
RoneGanus hotoannapara B Moment CIIycKa 3atBopa T};o-
CHK — 39T0 rubKas cranbHas mpoBosoka, H3TOTOB/CHHAN 1§
Bille CHHPAJTBHON NPYKHHBI W 3aKAOYeHHas p TPYGKY
C napyxHolt cToponbl TpyOKa o6TanyTa TRaWbio. Ha Komie
Tlpocmca HMEETCSl HAKOHEUHHK 171 BBUHUHBAHHA €TI0 B FHE3-
40 KHONKH 4 Ha Apy '
i 9aTBOPd, a Ha JIPYroM KoHlle — cnycKopas
ABTOCTYCK — npHCnoco6aeite, MO3BONSIOUIEe NTPOHIBO-
AHTb CHEMKY 0e3 NpPHCYTCTBHS totorpada,

faa}

ITaTHBHOE

B GoaslunHcTBe | cOBpeyMEHHELX
¢oroanmapaToB aBTOCITYCK BMOH-
THPOBAH B KOpNyc KaMmep.

© CeeMuble aBTocnyckn (puc. 54)
npeacTaBaaioT coboll ynpoIleHHbIH
YACOBOH MeXaHH3M, KOTOpbli cpa-
faThiBaer uepes onpeleeHHOe

BpeMst, Ha)XXUmMad Ha cOycK 3a-
TBOpA.

CopeMHBII CycK MoOKer ykpen-
JAATbCA Ha TPOCHKe WM Hernocpes-
CTBEHHO Ha TOJOBKe CINyCcKOBOIl
KHONKH.

Ecan sarBop  doroannapara

YCTAHOBJACH Ha OIHY H3 ABTOMATH-
YECKHX BbLAEPIKEK, TO NOocje BKJIO-
yeHHA MeXaHH3Ma apTocnycKa 3a-
TBop cpaboraer uepes 10—15 cex.
Ha HeKOTOpBIX ¢heMHbLIX aBTOCHyC-
Kax HMeercs peryiastop, no3po- Puc. 54, Chemubti
JAOMIHA [OAYYHTL HYIKHVIO BHI- ABTOCTIYCK.
AEPIKKY.

Cunxponuzaropel. B GonbliMHeTBe cOBpeMeHHBIX (oTo-
AIIapaTos HMEIOTCH CHHXPOKOHTAKTEHI, BCTPOEHHLIE B KOD-
myc. ﬂJ’IEl TexX dlllapaToB, KOTOpble He HMEHT CHHXPOKOH-
TAKTOB, [NPOMBIIIJICHHOCTEI0  BHITYCKAIOTCH  [IPHCTABHbLIL
(CLeMHBIE) CHHXPOKOHTAKTEL
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CBETOYYBCTBUTEJNBHBIE MATEPHAJIL]

OBIIUE CBEJAEHMA O CBETOYYBCTBUTEIBHEIX
MATEPHAJAX

Cnemtiyacrmn‘enbl-{b{e MATepHanbl JAeJsSTcA HAa Hera-
THBHEIE M [OSHTHBHBLIE.

Matepunadsl, npuMeHEMble A MOXYYEHHST HEFATHBHbIX
n3o0paXkeHuii 1 HX 00paGOTKH, HA3LIBAIOTCS HErATHBHLIMY.

Martepuadsl, nenonbayeMble npy NevyaTaHHu ¢ HEraTHB-
HbIX H300paMEeHHH AJS MOJYUEHUS MHOZHTHBOB, HA3BIBAIOTCS
MO3HTHBHBIMH.

Boimyckatorest crneunanbiple CBETOUYBCTBUTENBHbBIE Ma-
TepHaJjibl, Ha KOTOPBIX MOCJAe CHLEMKH M CleuHalbHoll 06-
pabOTKH moJyyaeTcsi NMO3UTHBHOE H306paXKeHHe Gea npo-
liecca nevarauus. JTH MaTepHadbl  HasbBaloTcs  06GpaTH-
MBIMH.

CBeTouyBCTBUTENMbHBIE  (hoTOrpadhHyecKie Marepuadnbl
NOJP a3 ALJIAIOTCA 10 THIY SMYJALCHOHHOTO CJ0S, pagMepy H
NoJJ10KKe.

HETATHBHBIE MATEPHAJBI

HauGonee pacnpocrpanenubiMH  HeraTHBHBIMH  MaTe-
prasamu ABAAIOTCS 35-MUIIUMETPOBEIE NepdopupoBanible
H 60-MHIJIHMETPOBBIE POJHKOBbIE MJIEHKH.

CBETOUYBCTBHTENBHBI  CJIOH IVTACTHHOK, MICHOK N tho-
Torpauueckoii Gymars COCTOMT M3 MENKHX YacTHI Tafo-
HaHoro cepetpa.

B 3aBHCHMOCTH OT NMOANIOXKKH, Ha KOTOPYI0 HameceH
CBETOUYBCTBHTE/IbHBIH CJIOH, HeraTHBHELII MaTepHas Hasbl-

a0

paerca (POTOMIACTHHKON (HAa CTeKJe) HAW (OTOMACHKOM.
BoJsiee yao6ubl B 3KcnjyaTaiunn (POTOIIEHKH,

Meskay sMYJAbCHOHHBIM CJ0EM ¥ NOAJTOKKON HaXoaHTCH
MOACAOH, NMPenATCTBYIOUIMA OTAeNEHHIO IMYJAbCHH OT MOA-
JA0KKH (puc. 55).

Bo/bIIHHCTBO COBPEMEHHBIX HeraTHBHHIX (hoTOMaTepua-
J0B HMeeT ellle ¥ Nnpo-
THBOOPEOJILHBI CJ0i,
KOTODBIl CHUIKAET Be-
JHYHHY OpeoaoB, 06- &
pasyioutuxcs npu to- ?npo@yﬁoag@oﬁa

3auyumnsld enad

LT e MY TECUR

TorpadupoBaHuy  Ap- Hotd caou
KX 00DbeKTOB (0OKHA,
HCTOYHHKH CBera
¥ T. 0.), NOBbIUIAA
TEM CaMblM YeTKOCTh
HB0OpaKeHHii.

Haut6onee p ac-
NPOCTPAHEHHBIM  BH-
JOM HEraTHBHBIX MaTepuanoB saBasgiorTcss (QOTOMIEHKH.
B doroannaparax «J/lio6ureas», «Mocksa», «Hesa» u ap.
toTorpadupoBaHre NPOH3BOAKHTCH Ha PoJHKOBble Henepdo-
pHpOBaHHBle NJeHKH wHpHHOH 61,50 u aaunoi 815 .
[Ipu pasmepe kaapa 4,5X6 cu MOXKHO HOAYy4YuTH 16 CHHM-
KoB, npn pasmepe kKagpa 6.6 em — 12 CcHUMKOB H
6X9 ¢ — 8 CHUMKOB.

Poaukoble Hemep(opupoBanHble MIEHKH MPUK/JIEHBAIOT-
cf- OJIHUM KOHIIOM K 3alluTHoii 6ymare, HasbiBaemoil pakop-
JoM, H HAMATHLIBAKOTCH Ha KATYIIKY, KOTOpPAds 3aknalbipder-
cs B dortoannapar. 3apaaka NJeHKH B (oroanmapar mpo-
H3BOIHUTCH HA CBETY.

Ha wnapyxuoii cropoHe 3auiuTHol Oymaru HaHECeHb
obo3HaueHud Hauana HK.OHLFH MJIEHKH HHOPH,’U{OBHG HOME‘.P'&
CHUMKOB, B 3dBHCHMOCTH OT HX L‘.T‘Ell-l,-‘_l'c]pTIIOI"O p?lii.’\i&‘[]ﬂ.

nodcnod
uennynoud

Pue, 55, Cxema cTpOEHHA HErATHBHBIX Ma-
TEPHANOR,
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It obosnayenns HA 3aLMTHON Gymare paspeuraior uc-
0N1L30BATL JEHKY B (OTOANNAapaTax, B KOTOPHX OTCYTCT-
BYET MEXaHH3M aBTOOJIOKHPOBKH. :

[lepdopupopannan 35-muaanmerposas naenka BbIITY-
CKaeTesl Ha CHEUHANBHBIX KATYLIKAX, KOTOPLE HA CBETY MO-
FYT ObITh MOMeUIeHbl B kaccety, Hauna naeuxu 1,65 m. Mo-
KT ObITb POIHKOBAs MJIEHKA HA OJHH WM HEeCKOIbKO 3aps-
Hok. Kaxapit poank wa onmy 3apSIKY  HMEET KOHLBI,
NOATOTOBJIEHHbIE /T MPHKPENJCHHS K KATYLIKE KacceThl W
K NPHeMHOH KaTtyuke (otoannapara.

Karyuika njenks 3aBopaunBaercs 5o BAArO- U CBETOHE-
MPOHKHUAEMYI0 OyMary, MeTanlHueckyio (oabry u BKAAIbI-
BA€TCs B KapTOHHYIO KOpoOKY, Ha KOTOPOH yKa3aHbl CBETO:
HYBCTBHTE/ILHOCTD, LBETOUYBCTBUTEIBHOCTh, KOHTPACTHOCTS,
MPONOJIZKHTENLHOCTE BPEMEHH NPOSBAEHUSA, HOMED CTal-
AApTHOTO MPOABHTE/A, HOMED OMYABCHH H rapaHTHiHbI
CPOK COXPaHHOCTH CBOHCTB NJCHKH.

CBeTOUYBCTBHUHTENBHOCTDb UMEET GOMBIIOE 3HA-
HeHHe AadA OLUEHKH HEeraTHBHDLIX MaTepHaaon. Ot HEE 34aBH-
CHT BEJHYHHA BBIACPHKKH HpH cbeMKe., CBeTOMYBCTBUTEb-
HOCTb OTEYECTBEHHBIX MATEpPHAJ0B 0003HAYACTCA HA Vyiia-
koBke B eannunax IOCTa, ;

Hicna ceerouyscrutenstoern mo N'OCTy npeacranns-
0T co0oil BeJHYHHBI, OGpaTHEIE BENHUHHE OCBeUICHHs (Bbi-
pazKeHHOH B JIIOKC-CEKYH/IaX) , HEOOXOAMMO# /st NOUYePHeHUs
(hotorpadpieckoro ¢/ios, ontuueckas MAOTHOCTb KOTOPOrO
Ha 0,2 npepbimaer mioTHocTh Byand. COOTBETCTBHE uice
FOCTa orHocHTeNbHON NPaKTHUECKON CBETOUYBCTBUTEML-
HOCTH MaTepHa/la 03H4udeT, 4TO, HanpHMep, MpH yABOCHHH
YHC/JIE8 YYBCTBHTEJABHOCTH MNJEHKH HYHHO NDHMEHATH B JBa

pasa MCHBIIYIO BBLAEPAKKY [PH BCEX [POUYHX PaBHBIX:

VCIOBHSX.
Beanunna cBETOUYBCTBHTENBHOCTH H KOI((DULHEHT KOH-
TPACTHOCTH WICHKH 3aBHCAT OT THIA 3MYJAbCHH Il IPOAOJMH-
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resbHocTH Bpemenn npossaenns. ITostomy FOCTom npea-
yCMAaTpPHBAETCA ONpedeNeHHe YHCea CBETOYYBCTBHTENBHOCTH
ApH MPOSBJACHHH 10 PEKOMEHAYEMOTo 3HAueHHst KO3 huin-
eHTa KoHTpacTHocTH. Bpema nposBaenus (MpU nogab30Ba-
HHH CTAHAApPTHBIM nposBuienem Ne 2), B TeueHHe KOTOPOro
OblI0 NOJYUYEHO pexKoMeHayemoe 3HaueHue KoaduiHeHTa
KOHTPACTHOCTH M OMpejae/eH0 4HCI0 CBETOHYBCTBHTE/LHO-
CTH, YKa3blBAeT A Ha BHEIIHEH YHAKOBKE MJleHKku. 1o BpeMs
CAYKUT AJsi NpHOAH3UTENBHOTO ONpeAeNeHUs NPOAOTIKH-
TENBHOCTH NPOSIBJAEHUSA PA3JMUHBIX NJEHOK MNpH NpuMeHe-
HHW nposapuTeneil, 6IU3KHX M0 CBOEMY CBOHCTBY K MPOSABH-
Temo Ne 2.

Buibop dororpathuueckoro martepuajga Tol HAH HHON
cTeneHH KOHTPACTHOCTH AOJZKeH NPOH3BOJAHTBCH B 3aBHCH-
MOCTH OT cBoilcTB (poTorpadupyemoro o006BeKTa, ycJaoBUil
ero ocBelUleHHs M T. A.

Cencuromerpuueckaa cuctema FOCT umeer caexayiouiie
MoKAa3aTe/JH CBETOYYBCTBUTEABHOCTH (PoTOrpaduueckux Ma-
tepuaqon: 11; 16; 22; 32; 45; 65; 90; 130; 180; 250 en.
H T. [.

CpeTouyBCTBHTENbHbIE MATEPHAAbl ¢ 4YBCTBHTEAbHOCTHIO
or 11 mo 16 en. 'OCTa paccmaTpHBalOTCA KAK MaTepualbl
HU3KOH YYBCTBHTENbHOCTH; 0T 22 10 32 — madoit; or 45 1o
65 — cpenneit; or 90 go 130 — soicokoit; ot 180 mo 250 -—
BbiclIeil; ceblille 350 — HaWBLICLIEH YYBCTBHTEALHOCTH,

[Tepexo/l OT OAHOIl UYBCTBHTEALHOCTH MaTepHasa K Apy-
rofi Mo X MOKA3aTe/siM MO3BOJAeT OPUEHTHPOBATLCS B MO/
cueTe BBIJEPKKH mpu chemxe. Hanpumep, npu nepexone
or 45 ex. k 90 TOCTa tpebvercs BABOe YMEHBLUIHTHL Bbl-
JEPIKKY.

Hauunawwemy (orolioOUTe 10 ayuile noab30BaThed
mMaTepHaalaMi MaJoil H cpejiHell UyBCTBHTEJNbHOCTH, & MaTe-
puajbl BBICOKOH YYBCTBHTEJNbHOCTH HCHO/Mb30BATh TOJBKO
MpH MAOXOM OCBELIeHHH, NPH MOMEHTAJNBHBIX CbheMKax 8
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[NOMEUIeHHH HJAH [PH CheMKax GbicTpo ABHIKYLIHXCA 06D
eKTOB.

CyuiecTByer ewle psj CHCTEM, B KOTOPBIX MOMKeT OBITh
BEIpazKeHa CBeTOYYBCTBUTENBHOCTE ¢roTorpaduyecKkny ma-
repuanos: X u I, JUH, ACA u 1. 1. llepeson ua oxuoii
CEHCHTOMETPHYECKOH cHCTeMbl B APYTYIO MOKeT OHITh OCY-
iecreaen no tada. 17. ¢

TaGauya I7

COOTHOWEHHSA CBETOUMYBCTBHTEJNBHOCTH ®OTOIPADHUECKHX
MATEPHAJIOB MO PA3JIHYHBIM CEHCHTOMETPHYECKHM CHCTEMAM

rocr Xwu [ JWH ‘| ACA
11 240 12/10 12
16 340 13/10 17
22 490 15/10 25
32 700 16/10 35
45 1000 168/10 50
65 1400 20/10 70
90 2000 23/10 100
130 2900 24/10 140
180 4200 26/10 200

IIBetrouyBecTBHTEAbHOCTL Ha ynakobke ncex
CBQTDII)'BCTBHTEHbllbl}{ HeraTHBHBIX M BTEDHQJIOB HMEeTCs
YKA3aHHE O IBETOUYBCTBHTENBHOCTH 3MYJABCHOHHOTO /05,
[To userouyscTBuTE bHOCTH (hoTorpaduuecKue MaTepHabl
6!31132”0'1' CJ]@H.YEOL[J,I[X THITOB:

HECEHCHOUTUSUPOBAHHBIE, CHEKTPAJbHASA UYBCTBUTEJL-
HOCTB KOTOPE:IK DI'pElHI'Ili(z‘.i'[H CHHHM#, FO,'I}"GH MH H (bl*lOJ'ieTO'
BBIMH JI},“;&IMIE, H C(‘)I'ICHEH‘{HI'[3FIPDBBI‘II‘IIJ!E.

[{BeTouyBCTBHTENILHOCTD HEFATHBHOrO MAaTepHa/ia onpe-
-_'IQJIHETCH CEHCHTO METPIITIE)C KHMH [NoKazaTeJaMH [IJIGHKH.
[TpaBuabubli BLHIOOP MVIEHKH BOSMOMEH TOMNbLKO MPH MOHHMA-
HHH 3THX !'10[(1',132‘1']'{3=-’i8ﬂ.
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HMaooproxpomaruyeckue MarepHasibl — 370 Marephalbl,
He YyBCTBHTEJbHbIE K KPacHbIM Jyuyam CNeKTpa M 4yBCTBH-
TeJibHble K (HOJETOBLIM, CHHHM, TOyObIM, KEATEIM U 3ele-
ubiM nBetaM. Takne MarTeprasnbl MOTYT oﬁpaoamaa‘rbm npu
TeMHo-KpacHoM cBete. MX pexomenjyercs HENOAb30BaTh
JLIS TeXHUYECKHX, aDXMTEKTYPHBIX CBEMOK H CbHbEeMOK PE3KO
OKpalleHHbIX OOBEKTOB, B KOTOPHIX OTCYTCTBYIOT Kpac-
Hble liBeTa.

OpToxpoMaTtuueckue MaTepHajbl UYBCTBHTEIbHbI K CH-
He-QHoNeTOBbIM, 3e/IeHbIM M KEJITBIM JydaM.

M3oxpoMaTHueckie MaTepHassl YyBCTBUTENbHBl K (HO-
JIeTOBBIM, CHHHM, TOAYOBIM, 3€/eHBIM, KeJThIM, OpaHKeBbiM
M CBETJIO-KPACHBIM JIyuaM.

OHM HCHOMB3YIOTCA A NOPTPETHBIX M CIOMKETHBIX Che-
MOK, @ TakKe IIpH ¢beMKe O00bLEeKTOB IpH 3JEKTPOCBETE.
Q6pabaTbiBaTb H30XPOMATHYECKHE MaTepHasbl MOXKHO HpH
TeMHO-KPacHOM CBeTe.

[TauxpoMaTHUeCKHe MaTepHasbl YYBCTBUTE/IbHEI KO BCeM
IBETAM CIeKTpa, OLHAKO HMEeOT MOHHIKeHHYIo UBETOUYBCT-
BUTEJIBHOCTb K seqeHbiM ayuam. IlanxpomaTHuecKue mare-
pHAJBI MOTYT GbITb HCNO/L30OBAHBL [VIsl CIOZKETHbIX # IPYTIIO-
Bblx cbeMok. Ho Heo6XxoauMo Y4HTBIBATBH, UTO TPH TAKHX
CHEMKAX BO3MOIKHO HM3MEHEHHE TOHAJbHOCTH HJH HCKarke-
nue (opMbl Jeraneil, okpalleHHbx B kpacHbiil 1ser. OGpa-
GaTBIBATh NaHxXpoMaTH4yecKkne MaTepHanbl MOMHO IPH TEM-
HO-3e/1IeHOM CBeTe HJIH B IOJIHOH TEMHOTE.

JIyuiiuM HeraTHBHBIM MaTepHaioM s BceX BHAOB /110-
GutesnbeKoit ororpaduu ABISIOTCH H3ONMAHXPOMATHYECKHE
CBETOYYBCTBUTEbHbBIE MATEPHAJB, KOTOpble HaubosIee Llif-
POKO NPHMEHSAIOTCS B MPAKTHKE.

A1TH MaTepHa/bl He TOJBKO LBETOUYBCTBHTEAbHDBI KO BCEM
IBeTaM CIeKTpd, HO H nepenar pasnHuHbple OTTEHKH 3€-
nenn. OOGpabaThiBalT M30NAHXPOMATHUECKHE MaTepHalLl
ToNbLKO B MOJHOH TEMHOTE.




IlpapnabHocts nepeaaun uzoOparenuit (B Buae modep-
HEHHS 3MYJAbCHH) CHHMAEMBIX OOBEKTOB Ha HeraTHBHBIX
MarepHasax 3aBHCHT He TOJbKO oT nmoabopa MmaTtepHasa Io
LBETOYYBCTBUTEABHOCTH, HO W NMpPaBHABHOTO BbIGOpPA CBETO-
(ODUIABTPOB.

KOHTpPacTHOCTbIO CBETOUYBCTBHUTE/bHBIX MaTepH-
aJ10B Ha3blBaeTcs HX CMOCOOHOCTh NEPENaBaTh 0OBEKT CheM-
KU ¢ OoJibliieil MIH MeHbLIeH pasHHIeH Mem Ay MJA0THOCTH-
MH CaMOro TEMHOIO M CaMOro CBETIO0ro YuacTKOB M300pa-
kenua. Ecou Ha HeratHBe SIPKOCTb 00BEKTA 10 CPABHEHHIO
¢ HATypoH yMeHbIIeHA, YKazaHHbII GOTOCION HMEeT NOHMU-
KEHHYI0 KOHTpacTHoCTb, B Teéx cayuasix, Korga Ha HeraTHBe
pasHOCTb B APKOCTH rnepefana B 00ablIEH CTENEHH, YeM Mbl
nabdJaiozaem B HATYpe, 3TO CBHM/AETENLCTBYET O MOBbILIEHHOT
KOHTPACTHOCTH.

Pororpaduueckie MaTepuadbl 00 CTENEHH KOHTPACTHO-
CTH MY/JbCHOHHOTO CJ0SI MOLYT ObIThb MATKHMH (K03 (u-
nueHT KoutpacrHoetu 0,7—0,88), nopmaasusimMu (0,9—1,15),
KOHTpacTHeIMK (cBbiIe 1,15) u ocoGo xoutpactHeiMu. Cre-

lieHb KOHTPACTHOCTH CBETOUYBCTBHTEJALHOTO. CJIOS YKAa3bIBA-

eTes  Ha yhoaKoBKe ¢OTOMHT@DHEUIOB. Mozxno NpaBHJAbBHO

110,'.[06})3'1"13 NJAEHKY a4 CheMEKH MO CBeTOUYBCTBHTENLHOCTH.

M 1BETOUYBCTBHTEJLHOCTH, HO HeNpaBulbHO NoaoGpaTte Mo
CTENeHH KOHTPACTHOCTH, H MOJYUHTCS HEYA0BAETBOPHUTE/b-
Hoe hororpauueckoe H3oOpaxkeHue,

Konrpacriocers ororpaduueckoro mMartepuala 3aBHCHT
He TOJBKO OT CBOMCTB CBETOMYBCTBHTENBHOTO CJIOS, HO W OT
pe}i(-l-lh“]ﬂ NpOsIBJACHHS. Hpn HM3MEHEeHHH COocTaBd HPOFIBI'IT@J]H,
TEMIepaTypbl H BpemeHn o6paboTKH KOHTPACTHOCTH (yoTo-
rpauuyeckHy MAaTepHadOB MOMKET 3HAUYHTENbHO H3MEHSTh-
csi. Ilpu 3TOM HEOOXOAHMO NOMHHMTL, YTO C MOBBILIEHHEM
KOHTPACTHOCTH MOJKET YBEJIHYHTHCA 3ePHUCTOCTH MaTepua-
Ja, a 3T0 YXYAIHUT KayecTBo M306pareHus,
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E. TYMUNIOBKM,

YaauueiH eblbop OCBEWEHHs
annapara.

MPoro 1.
TOUKM YCTaHoBKH ¢hoTO-




E. TYMUIIOBUY, ®oto 2

MNepeaauya nepcnextuesl ycTaHoBKo#H thoroannapara
ApK ChbeMKe BAONe ocM moporH,

[Monyunth XOpOUIM{I OTNEYATOK ¢ OUYEHb KOHTPACTHOTO
HeraTusa TPYAHO, TAK KAK B HeM HMEIOTCA Mecra ¢ oueHb
TEMHBIMH U OYeHb CBETJILIMU JeTalAMH.

dortorpaduuecKkas muporta YepHo-benas po-
Torpagus BOCIPOU3BOAHT H30Opaxkenue cororpaduposan-
HBIX 00BEKTOB B BHJe Pa3/HYHOH CTENEHH MOYEPHEHHsT CBe-
TOYYBCTBHTEJILHOTO c104. CTeneHb MOYepHEHHs! 3aBHCHT OT
SIPKOCTH 3JIEMEHTOB CHHMaeMblX OOBEKTOB H OT KOJHYECTBA
OTpaXKaeMoTo OT HHX cBeTa, AeHCTBYIOLIEro HA 3MYJIBCHOH-
HBIH CJIOH IJICHKH.

Qororpaguueckas WHPoOTAa — STO CBOHCTBO 3MYJbLCHOH-
HOTO cCJ0sl MJIEHKH NepenaBaTh 06beKTsl ¢ OOJbUIMM HJIH
MEHBIIUM COOTHOILIEHHEM $IPKOCTel.

dotorpaduyeckue MaTepHaJbl, mepejaioiine nsobpaxe-
HHE 0OBLEKTOB ¢ GOJBLIMM COOTHOLIEHHeM sipKocTed, obaa-
nator Gonbuiek Gororpaduueckoit muporoi. B HacTosulee
BpeMs BBIIycKaloTcsa (oroMarepuadbl, MIHPOTa KOTOPBIX
[I03BOJSET CHHMATb NpH sipKocTH obbektoB oT 1:100 no
1:200.

dororpaduyeckuie nieHkH, 00Jalalo0lIHe 3HAUHTETLHOMN
tbororpaduyeckoit WHPOTON, AAIOT BO3ZMOXKHOCTL MOJYYHTD
XOpOIIMiI HeraTHs ¢ BblAepKKAMU 'fa5; Yso; 100 CeX.

HecmoTpa Ha 0GoablIYIO PasHHIY MEXAY BBIAEPKKOMH
Uos u ')100 cex, HEraTHBBI, TIOJNYUCHHbBIE Ha TAKHX MJeHKAX,
He3HAUYHTEJAbHO OTJNHYAIOTCHA JAPYr OT Jpyra obuleil mIOTHO-
CTHIO, M C KaXK/0T0 3 HHX BO3MOXKHO Oy/IeT NoJyuHTh Kaue-
CTBEHHBIN NO3UTHB.

Xopomureii (ororpaduyeckot muporoii obnanawr (horo-
rpadHyeckue MaTepHaJbl HEBLICOKOH CBETOMYBCTBHTENLHO-
¢TH 1 KoHTpacTHocTH, PoTorpaduyeckas WHPOTa CBETOUYB-
CTBHTEJbHOrO Marepuana B (HOToMOOHTeNbCKOH NpaKTHKe
MOKeT GbITh TPOBEPeHa TONbKO ONBITHBIM myTeM. Jlast 3THX
meneil HeoOXOAHMO NPOM3BECTH CBHEMKY OAHOrO O00BbeKTa
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C PasaMUHBIMU BBHIACPIKKAMH, 4 MOCTE HPOABICHHA ¢PaBHHTD
CHHMKH.

Paspemaoumas cnocobHOCTE CBETOYYBCT-
BHTENDbHHX MAaTEpPHAAOB ONPEHAEseT BO3MOK-
HOCTb IHepejlaun MeJKHX jerajedl CHEMaeMblX OOBEKTOB.
10 CBOMCTBO OYEHb BaXkKHO NpPH BHGOpE MaTepuasoB sl
MasopopMaTHLIX 1 cpeanedopMaTHEIX (POTOANNAPATOB, TAK
KaK mojyyueHne [OSHTHBOB B 3TOM CJAydYae CBf3aHO ¢ MHOIO-
KPATHEIM YBeJHYEHHEM.

Iloxasaresnem paspemwaionieit crnoco6noctn dororpadu-
HECKHX MAaTEpPHa/IOB ABJsETCHd HX CNOCOBHOCTh MepeaaBath
pasienbHO ONPEACNEHHOE KOJIHYECTBO NapaselbHo paclo-
VIOKEHHBIX JIHHHE Ha OfHOM Muagumerpe. Pororpaduue-
CKHE MaTepHa/bl CPeHEeH YYBCTBUTENLHOCTU 06/1a1aI0T Pas-
pemaioulell cnocobHocTbIo, pasHolt 70 auu./nu. Ykazaunoe
CBOHCTBO ABJIAETCH OYeHb BAJKHBLIM NPH PEnpoAYKIHOHHON
CheMKE.

Criocodnocts (hororpaduueckoro Marepuana nepefasarh
MeJKHEe JleTalH o0beKTa 3aBHCHT OT CBETOYYBCTBHTEIBLHO-
CTH M pexuma obpadorku. Hpesmepno jgoniroe nposapiaexne
yMeHblllaeT paspeuraoilyio cnocobHOCTh MIeHKH,

Byans—s10 noTeMHeHHe CBETOUYBCTBHTEILHOTO ¢JI0sl,
3aBHCsALLee OT CBOMCTB CaMOTo MaTepHama, YCIOBHH XpaHe-
HHA 1 npospienus. Potorpapuueckne H306paKeHus, MOTy-
YeHHbIE Ha MJEHKAX, XpaHAULUXCA J0JITO0e BPEMS B ChIpBIX
NOMEUIEHHAX, MOI'YT OLITh BAJBIMH M HMETH NOHHMKEHHYIO
KOHTPACTHOCTb, IMYJIBLCHH 9THX MaTepHadoB GYAYT CHALHO
3aBYyaJHPDOBAaHLI. CTE]’IEI{}J BYalnH MOXKET yBEIHYHBATBHCH H
OT HENPaBHJIBHOPO pPexKuMa MPOsiBICHHSL.

Byane orpuuarensio ckasblBaeTcs Ha KauecTse HaoGpa-
Kenust, a B QoTorpaduuecknx marepuanax BBICOKOH uyB-
CTBUTEJNBHOCTH I[pPH HeNpaBujJbHOM pexume obpaGoTku
BYa/lb MOYKET IOBBICHTBCSl /IO TAKOi CTeNeHH, UTO HCIHOJb-
30BaHHe 3THX MJEHOK OYyAer sarpyAHHTeNBHBIM.

938

HEFATHBHBIE MATEPMAJBI CHEUMAJIBHOIO
HASHAYEHNMA M KMHOHETATHBHBIE IHIITEHKHN

Kpome ¢ororpaduueckux MieHok oOUIEro HasHaueHHd,
doronwbuTenaM HHOTAa NpuxoadTcs pabotaTh Ha IJIEH-
Kax ClelualbHoro Ha3Hayenus H KHHOHEraTHBHLIX MASHKAaX.

[MosuTHBHAs maAeHKA HCHOABL3YETCSH s PenporyKilHoi-
HBIX CHEMOK H A1 KOHTAKTHOW NeyaTH MpH H3rOTOBJEHHH
JIHAaro3HTUBOB.

Hepblcokdsi CBETOMYBCTBHMTEJIBHOCTh M OoJblilag paspe-
aioniasi cnoco0HOCTL MO3HTHBHONW nN/eHKH oGecneduBaioT
noJayueHue YeTKHX HEraTHBOB, ¢ KOTOPBIX W NPU MHOTOKPAT-
HOM YBEJTHUEHHH BO3MOZXKHO MOJAYUHThH BRICOKOKAUeCTBeHIHble
MO3UTHBLI,

dororpafhuueckans naenxa «Mukpar-130-C», «Mukpar-
200» menKO3epHHCTAs, UMEET paspelamiryio crnocobHOCTh
A0 200 aun.[mm, MOXKET OBLITH HCNOJAB30BAHA LIS PENPONYK-
HUOHHBIX MaKpo- H MHKPOCHEMOK.

®awoporpauueckan nJeHKa npeaHazHaueHa aasa npH-
Gopa daooporpada u Aaa chbeMKH ¢ (haoopecuHpyoniny
3KpaHoB., Bhimyckatorcd nepdopuposannas u Hermepho-
pupoBaunas naenkn, B maaodopmartHblX doToanmnaparax
MOXKeT OBITh HCHOJb30BAHA TOJBKO Nep(popHpoBaHHas.

[Tnenxka He HMeET NPOTHBOOPEOABLHOTO ClOsl M ceHcHOu-
JH3NPOBAHA K 3eJEeHOH H KeJATO-2eJeHOH YacTaAM CleKTpa.
Momxer OBITH HCNONB30BAHA B KadecTBe KOHTpacrHoro Ma-
Tephana.

Kunoneratusuas naenxa M3 umeer Gosbmyio dortorpa-
uuecKkylo WHPOTY H paspelnaloulyio cnocobnocts, B 3aBu-
CHMOCTH OT BpeMeHH MPOSIBJCHHS B CTAHAAPTHOM NpPOsBH-
tesie Ne 2 cBeTOYYBCTBHTENBHOCTD H KOHTPACTHOCTL MJIEHKH
MEHIOTCA.

CBETOUYBCTBHTEBHOCTh DJEHKH TPH OPOABJACHHH B
cranaprHoM npossutesne Ne 2 B reueuue 6—7 Mun nmpu
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remneparype +20°C cocrasnsier 32 en. T'OCTa. Paape-
aolas cnoco6HoeTb — o 80—83 aun./usm, Kosdduunent
g(e):"rg'%gnocm OpH 3THX yca0BUAX 06paboTKu Oyaer pa-

Kutoneratusias nnenka M3 MoKer npuMeHsiThes s
(oTorpauUEcKuX CHEMOK NPH AHEBHOM H HCKYCCTBEHHOM
ocsetllennn. OQHAKO B 3aBHCHMOCTH OT OCBELUEHHS I[BETO-
YYBCTBHTE/IbHOCT ee HaMensercd. [Ipu ocselieHun cserom
JaMI HaKalHWBaHHsl YYBCTBHTENBHOCTh K CHHUM M 3€JeHBIM
JY4aM CHHIKAETCs. YUMTbIBAS HEGOJBUIYIO CBETOYYBCTBH-
TeJIbHOCTL MAeHKH M3, ee ynoGueil npuMeHsTh 115 CHEMOK
IPH AHEBHOM OCBELIEHHH.

Biaronaps Menkol 3epHHCTOCTH SMYJBCHOHHOTO CJOS,
H300paKeHHs, TOJYYeHHbIC HA HeraTHBAX naeHKH M3, MoxK-
HO YBEJIHUHBATb BO MHOTO pas.

KnHonerarusHas naenka AM-1 — ugonanxpomaruyec-
Kafl, HMeeT TaKylo JKe LBETOUYBCTBUTENbHOCTb, KAK K TJeH-
ka M3.

CBeTOUYBCTBHTEILHOCT MIEHKH NMPH NPOSIBACHHH B CTAH-
paptHoM nposiutene Ne 2 ot 2 1o 20 Mur MOKET HIMEHSTh-
ca or 20 mo 110 ex. FOCTa.

KosduilmenT KoHTPacTHOCTH Moy<eT ObiThb A0BEAEH 10
0,9. ImyabcHoHHb CI0f MAGHKH MeJKO3ePHHCTHI, paspe-
watowana cnocobHocTs jgo 65 aun./mm.

Ilnenka moxer OBITH HCNOAB30BAHA MJsl CHEMOK MPH
AHEBHOM H HCKYCCTBEHHOM OCBEIEHHH.

Knunoneratusnas naenka AM-2 6osiee UBeTOMYBCTBUTEN b-
Ha K 3ejeHolt uactn cmextpa. CBeTOUYBCTBHTENBHOCTL e
456—90 ea. F'OCTa. Oranvaercs oT KHHOHEraTHBHOMN MJACHKH
AM-1 Tem, 4To npu nposBIEHUM J0 12 MUK CBETOUYBCTBHU-
TeqbHOCTh YBenuunBaetces no 90 en. FOCTa.

[Tnenka moxer GbITh ucmogab3oBana Aas (ororpaduue-
CKHX CBEMOK KaK IpH HCKYCCTBEHHOM, TakK H IIPpH AHeBHOM
cBeTe.
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KuHoneratusHas mnJjeHka B« BbicOKOUYBCTBHTENbHAS,
NpUroiHa /s CheMOK B HeGJaronpHATHBIX YCJIOBHAX OCBe-
LEHHA,

CBeTOUYBCTBHTENBHOCTD MJEHKH TPH TPOSBJICHHH [0
29—24 mun moweT Gurth nopenena no 250 ex. FOCTa, npu
3TOM KOHTpacTHocTh nJeHku pasHa 0,94

Paspemaionas cnoco6iocts mieHku 65 aus/mm. Ilnen-
ka THna B MMeeT MOBBIILEHHYIO 3€PHHCTOCTH, CJEN0BaTe/Ib-
HO, YBeJHUMBATL M300paKeHue Ha HEraTHBax STOH MVICHKH
BO MHOrO pa3 Helleaecoo0pasHo.

KunoneraTusHast njaeHka A-2 umMeeT BHICOKYIO CBETOUYB-
CTBHTEILHOCTE M MPAaKTHYECKH MpejHasHavyeHa /s HCrodb-
3oBaHus B He6G1arompHUATHLIX YCJAOBHAX OCBELUEHHS.

Tlpu nposipiiennn nienku B redenne 10—12 sun cBeTo-
gyBcTBHTEAbHOCTL ee paBHa 250 ex. 'OCTa.

[Mnenxa A-2 mMeerT Takylo e UBETOUYBCTBHTENLHOCTE,
Kak u naenkn M3 1 AM-1.

Kunoneratusnas naenka E otHocuTcs K niieHKam Bbico-
Kot cserouysersutenshoctn (1o 350 ex. 'OCTa), umeer
MOBBLIIEHHYIO 3€DHHCTOCTD H He0osbulylo pa3pellaioulylo
ciocoGuocTh. Ee menecoofpasHo HCMOAbL30BATH NPH OCBE-
LeHHH JaMIaMKu HaKaaHBaHHS.

Kunoueratupnas naedka BY nanGonee cBeTrouyBCTBH-
TeqbHAs M3 BCEX BbIIYCKAEMbIX B HacTosllee Bpems oTede-
CTBEHHOH TPOMBbIlIeHHOCTIO MieHoK. [lpu nposBieHnH B
tevenue 12 mun B npossurene Ne 2 4yBCTBHTEJNBHOCTH ee
Gymer npubausureasto pasua 500 ea. FOCTa. C ypenuue-
HHEM BPeMEeHU NPOABJEHHA UYBCTBHTENBHOCTb INIEHKH yBe-
JIHUUBAETCH.

IMreuxa wmoxer OBITh HCMOAbL30OBAHA AAA CHEMKHA NPH
JHEBHOM M HCKYCCTBeHHOM OCBelileHuM. HiMeer BEICOKHH KO-

5 OULHEHT KOHTPACTHOCTH.
Kuuoneratusise nieskn M3, AM-1, AM-2, B, A-2, E
n BY moryr Obits oOpaboraHbl MJeHOUHBIMI NPOSBHTES-
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MH, HO CTeNeHb YBEJHUCHUS CBETOYYBCTBHTENBHOCTH M KOH-
TpacTHoCTH GyjeT H3MEHATLCA He B TAKOH CTeNeHH, KaK NpH
06paboTke HX B cTaHAAPTHOM npossHTE e No 2.

XapaKkTepucTHKA HEKOTOPLIX HMMOPTHBIX MJ1eHOK.

Herarusnas nuenxa «ekonan-V» BBHINYCKAETCS YYBCT-
BUTeNbHOCTBIO 24° JIMH, uTo pasuo 130 ex. TOCTa.

[Tnenka uMer XOpouwlyio rpafanmio, YyBCTBHTENBHA KO
BCEM LBeTaM CHeKTpa, HOpMa/lbHOM KOHTpacTHOCTH. MoxeT
GBITH HCIONB3OBAHA JIVIA CHEMOK MPH HCKYCCTBEHHOM U JIHER-
HOM ocpellleHin. BbicoKas uyBCTBUTeNLHOCTL TJIEHKM J0MY-
CKAeT UCIO/Ib30BAHNE €@ MPH HOUHBIX CheMKaX.

Herarusnas naenka «Jlekonan-S» ¢ UYBCTBHTEMBHOCTBIO
21° JMH=90 en. TI'OCTa. Bbicokasi uyBCTBHTEIBHOCTD
IVICHKH [leJlaeT ee NPHIOAHOH A5 CheMOK B HebJaronpusr-
HBIX YCJOBUSIX OCBEILEHHS.

HecmoTpss Ha BBICOKYIO UYBCTBHTENBHOCTB, 00aiaer
OTHOCHUTEJNLHO MeJKOH 8epHHCTOCTHIO,

Heratusnas naenka «Mekonan-F» umeer uysersureds-
Hoets 17° MWUH =32 ex. FOCTa. O6aagaer xopotuei paspe-
aouel cnocoGHOCTBIO, MEeJKOoH 3EPHUCTOCTBIO H MOMKET
OBITH HCNOAL30BAHA NpH GoablioM yBeauueHud. Umeer xo-
pouiyio potorpadpuueckyio WHPOTY, !

Heratugnas naenka «Jexonan-FF» ronxoro monusa o
gyscrBurenboctbio 14° IHH=16 en. TOCTa, Ouenp Me.-
KOE B€PHO SMYJILCHH, HOpMAajbhas rpafauus u dororpa-
quecxa’ﬂ WHPOTa MVIEHKH JONYCKAIOT HCIONB30BAHHE ee
NpH JI0GLIX CheMKax.

Heratusnas uaenka «Arda-Undpa-Panun-750» pui-
mylieHa AJsl CNEHHaabHBIX CHEMOK Kak HH(PaKpPAaCHbIT Ma-
repuadt. OHaKo MOXKeT ObITh HCIOAB30BAHA U Ui OGbIYHbIX
CBHEMOK, H /I ChEMOK ¢ JYHHBIM 3D(MEKTOM NPH COTHEYHOM
CBETE € BBIIEPHKKON /100 cex mpn auadparme 8 ¢ mpumere-
HHEM KpacHoro cBetoduiabTpa «Arda Ne 81».

Bricokas KOHTPACTHOCTH IVICHKH MOMKET GBITh YMEHbLLE-
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Ha npu nposibaennn. [lnenka obmamaer MeskHM 3epHOM H
HMEeeT XOpPOUIYID MPOTHBOOPEONBHOCTE,

Heraruenas nienka «Arga-Usonan-Panug» oinyckaer-
cst nepdopHpoBanHoil 35-MHIHMETPOBOMH H POJHKOBOI A14
doroannaparos ¢ pasmepom kraapa 6X9; 6XX6; 4,56X6 cu.
UyscrBuTenbHocTh miaenxy 26° IHMH =250 ex. I'OCTa.

YUuTHIBAY BHICOKYIO CBETOUYBCTBHTENLHOCTH IICHKH
«Arda-Usonan-Panu», ee MOXKHO NPUMEHATL st CHEMOK
IPH eCTeCTBEHHOM H HMCKYCCTBEHHOM CBeTe, KOrda ocBellle-
HHE CHHMaeMBIX OOBEKTOB HEJOCTATOYHO AJISt MPHMEHEHH
APYLHX TVIEHOK.

Koaddbuunent xoutpacrHoern stoft nienkia — or 0,7 o
0,8. Beinyckaercsi mieHka ¢ NPOTHBOOPEOJbHBIM CJI0EM Ha
Heropiouell ocHoBe. 3epHHCTOCTb 3MYJIbCHOHHOIO CJ105] TJIEH-
ki coorBerctByer maenxkam <«HMsonaw». Ilnenka ofGaanaer
xopourel Qororpatduyeckon mWHPOTON.

Heratuenas naenka «Arda-Iloprper-Haonan» wumeer
yyecrBuTesnbHocTh 21° JIMH-90 ex. T'OCTa. OMyabcus niex-
KH OpPTONAaHXPOMATHYECKON ceHCHOUNH3ALMH W peryiupye-
Mol KouTpacTHocTH. MenKosepHHCTOCTh IVIEHKH JI0NycKaer
3HAuUNTeNbHEE yBeaHuenus. Tlienka obnajtaer xopouei ¢o-
rorpaguueckoil wHpoToil ¥ paspemaiollefl cnocoOHOCTLIO.
Qororpaduueckas WHPOTA NJAEHKH JaeT BO3MOKHOCTH MO-
JIyUUTH HEraTHBEl ¢ HeOOJBbUIHM OTKJIOHEHHEM OT NPaBHIb-
HOH 3KCNO3UILHY,

Maropas MoBepXHOCTh SMYJILCHH INIEGHKH JTOMYCKAeT pe-
TYLUb.

[Taenka Moxer 6biTh o6paboTaHa ¢ H3MEHEHHEM peiKit
Ma [pOosiBJCHHUS.

Ouenb XOpoliue Pe3yabTaThl MOKHO NOJAYYHTH HA MJIEH»
ke «Arda-Tloprper-Msonan» npu NopTpeTHbIX CHEMKAX,

Heratuenas nuaenka «Arda-Tlanknne-K» oTHocuTes
K [JeHKaM ¢ NaHXpoMAaTHYeCKOH IBeTOUYBCTBHTE/IBHO-
CThIO.
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HyscrBureabnocts maenkn 20° IUH =65 ex. 'OCTa, ¢
XOpOIUEH MEJKO3EPHHCTOCTHIO U MPOTHBOOPEOALHOCTHIO.
IInenka moser GbiTb MpHUMeHeHA Kak NpH G/aronpusATHbIX,
Tak ¥ npH HeOJAronpHATHLIX YCJIOBHAX OCBELIEHHS.

Heratnenas naenka «Ardga-Cynepnan» spisercs VHI-
BEpCanbHOH [/l PA3JIKHUHBIX CHEMOK, HMEET XODOUIYIO I[Bes
Tonepeaauy.

CperouyBcTBHTENIBHOCT NeHkn  18° JIHUH=45 en,
I'OCTa. llperoyyBcTBiTeIBHOCTE MJEHKH AHAJIOIHYHA UYB-
CTBHTE/IBHOCTH H30NaHXPOMATHYECKHX TJIEHOK.

ITnenka oGnagaer xopouiel MPOTHBOOPEOIBHOCTHIO, ME-
KO3EDHHCTOCTBIO, paspeluaiomnieil  cnocobHoCThI0,  Moxer
ObITh NPUMEHEHA IS CHEMOK NPH HCKYCCTBEHHOM M JHEB-
HOM OCBeLIeHHH.

JlokymeHTHbIe nueHkH «Arga-Oproxpom» u «Arda-Ilan-
XpoM» TIpeiHasHauyalTCsd IS PEnpoOAYKIHOHHBIX  Chbe-
Mok. UyserBHTebHOCTL 5THX maeHok 6° JIUH. Oun menxo-
3epPHHCTEl UM obnanamoT BBICOKOH paspewaiouieli crnocoGHO-
crhio (110 aun./mm.)

KoHTpacTHOCT MpH NPOSIBJIEHHH HX B CHENHANBHBIX MPO-
SIBUTENAX — oT 2,3 Mo 2,5 M NpPH NPOSABNEHHH B HOPMAafb-
HbIX nposiBuTEasX — oT 1,3 no 0,9, uto maer BO3MOKHOCTE
NPHMEHSATH HX NIPH CbeMKe NOJYTOHOBBIX OpHrHHAaM0B. [Taen-
Ka BHIMyCKaeTcsl Ha Heroplouyeil ocHOBE,

Meakosepuncras no3utHBHas nueHka «Arda» umeer
uyBCTBHTeIbHOCTb 4° I H =2 ex. TOCTa, npeanasnauaercs
Il KOHTAKTHOH MeYyaTy.

Ilnenka ouenn MenxosepHucTas, 061anaer xopouiefi pas-
pemratolleit cnoco6HOCTLI0 U GONBIIOH KOHTPACTHOCTBIO, KO-
Topast MOXET PeryJHpPOBAThCS NPOABJEHHEM.

Maenka «Arda-Hsonan-®» — quano3nTuBras, npenma-
SHAYEHHAN J/IS1 MONYYEHHS AHATIO3UTHBOB TIPH CIIELHATLHOM
criocobe o6paboTku (nposiBaenue ¢ obpauiennem). Moxker
NPUMEHATLCA JJ51 CHEMOK NPH HCKYCCTBEHHOM H €CTEeCTBeH-
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HOM cBeTe, uMeeT uyBcTBHTenbHOCTh 15° JIMH=22 en.
I'OCTa.

OcnoBHOe MpeuMYyLIECTBO IVIeHKH — Gonblias paspelna-
olasn cnocobHoCTh, Xopomas (GoTorpaduyeckas wWHPOTA,
KOHTPACTHOCTD H MEJKO3EPHHCTOCTb IMYJbCHH.

INOBUTHBHBIE MATEPHMAJBI

HauGonee pacnpocTpanenHbM NOSHTHBHBIM MaTePHAIOM
ABasercs Qororpapuyeckas Oymara., OnHako B pabore ¢o-
TOMOOUTENIA MOTYT HallTH NMPUMEHEHHEe H TaKue NO3HTHBHBIE
MaTepHaJbl, KaK NJeHKa U IJIACTHHKH,

[TosutuBHOE H306parkenue, nonyueHHoe Ha (oTobymare,
paccMaTpUBaeTCd B OTPAMKEHHOM CBere, a Ha IJIEHKe HJIH
MJ1acCTHHKE — B NPOXOAALLEM CBETe.

[TosutusHoe usobGpaienue Ha ¢orobymare uauGosnee
yA0OHO paccMaTpHBATL MO NPSAMBIM YIJIOM, KOrja Jyu cBe-
Ta malaer nox yraom 45°

CpeTouyBCTBUTE/ILHBIM BeulecTBoM B ¢ortobymare cay-
KHUT ranouaHce cepebpo (6poMHcTOE, XJAOpPHCTOE H HOMH-
CTO€ HJIH HX CMeCcH),

B 3aBucHMOCTH OT cOCTaBa CBETOUYBCTBHTEIBHOIO CJ0
Oymarn ObiBaioT GpomocepebpsiHble, XaopobGpomocepebpsi-
Hble, XJopocepeGpafble n HojoxaopoGpoMocepebpsHbIe.

HauGonee cBerouyBcTBHTEAbHB GpomocepeGpsiHbie (o-
tobymaru. UyscrsurenbHocTh XaopoGpoMocepebpsiHbix Gy-
mar npuMepHo B 10 pas nuxke, a xaopocepe6GpsiHbIX H Ho0-
xaopobpomocepebpsnbix ot 25 no 200 pas Huixe, uem Gpo-
Mocepe6psiHblX. BeaencTBHe HeBBICOKOH YYBCTBHTEJIbHOCTH
xjopocepebpsHble M ﬁo,uoxnopgﬁpomocepeﬁpﬁﬁme 6yMaru
He MPHTOJAHBI A5 NPOEKIHOHHOM neyaTH.

B kauecrse moanoxku ansa (orobyMmaru HcCnonabayercs
crnenuanbHas Oymara, Tak HasbiBaeMasi cblpel-(hoToNnoAN0K-
Ka, Ha KOTOPYIO HaHOCHTCS OapHTOBBLIH CJIOH,
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CBeTouyBCTBUTENLHBIN ca0it doTobymarn (aMy/abCHS)
HAHOCHTCH Ha MOBEPXHOCTDL 6E!pI-IT0130I‘0 CJTOH. O;’UIH.\I H3 Xa=
PAKTEpPHBIX CBONCTB (POTOOYMATH ABJSIETCS CTENEHL ee KOHT-
pacTHoCTH, KOTopas YudTbiBaeTcs MpH neyatanuu §oro-
CHUMEKAE.

Ha ynakoBke ¢orofyMard yKasblBAeTCd KOHTPACTHOCTb
u Homep (Gorobymard. Uem Beille HoMep dorobymaru, tem
BBINIE CTENeHb KOHTPACTHOCTH.

Porobymara BbINYCKAETCA Pasd/IHYHLIX CTENEHEH KOHT-
pacTHOCTH:

KouTpacTHocTh, yKasanias Hosmep dorolymarad

HA YHAKOBKE
Msrkas
HopuaasHas M G R
Hopmamssas v W00 sl e s
Koutpacruasn
Konrpacrunas ORI T T e e e i)
CIc0bs KORTHACTHAR h L) e e o i e LR
Cpepxgontpacruas

~3 0P e O D —

Dororpaduueckie OyMaru paszauualorcs no TOMLIEHE H
UBETY NMOJMJIOMKH H 10 MOBEPXHOCTH (POTOCIOM.

[To Tonumne nofJoxku (porodymary OLIBAIOT TOHKHE H
KaproHHofi njoTHoeTH. KauecTBo MOAJNOMKKH MOIKeT HaMe-
HHTH HE TOJbLKO INOTHOCTH doTobymaru, Ho u ee user. [lo
IBeTY NoJIOKKH (hoTobymMara MozkeT GBITH Oedast HiH oKpa-
Hennas (KpemoBas H Ap.).

[ToepxnocTh GyMard MoXKeT OBITh IIAHUEBOH, poTocnoi
KOTOpPOH 3epKalbHO OTPAKAET CBET Ma/lal0lIHX Ha Hee Jy-
yeti; ocobo rasiHuerofl, Y KOTOpoil NMoBepPXHOCTL (oTocaosn
HMeeT JONMOMHATENbHOE MOKPBITHE, TTpHalollee efl Godabluee
oTpamenue U OJECK; MaTOBOIl HJAH NOAYMaTOBOH, ¢ MOBEPX-
HOCTBIO, KoTOpasi He HMeeT Guecka.

dorobymMarn HMEOT PasIHYHYIO CTPYKTYPY NOBEPXHO-
CTH: THCHEHYIO, GapXaTHETYIO, 3CPHHCTYIO,

106

Bapxatuersie n sepunersle horobymary narorasanBaior-
¢l Ha TMOJJIONKKAX, HMEIOLIHX ONpeAe/IEHHYI0 pelbeHYH
CTPYKTYpy. TucHenblie (oTOOYMaru HMEIOT MOBEPXHOCTh, Ha-
MOMHHAIIIYIO LIENKOBYIO TKaHb,

Ha ynaxoBke ¢TpyKTYpHBIX Gymar ykasbiBaeTcs A0M0J-
HuTensHo uEjaeke A, B uam B, uto osnavaer xapaxrep
CTPYKTYpPHOH NMOBepPXHOCTH AaHHON (orobymar.

TP‘ICHEHHH A — C PHCYHEKOM, HalOMHHAIOUIUM MENKOBYIO
MOBEPXHOCTb.

Tucnenas b — ¢ pHCYHKOM MO NMOJOTHO.

Tuchenas B — ¢ pHCYHKOM THIIA «BEJhBET.

®ororpaduueckue Oymars oOLIEro HasHAUEHHs BHIMY-
CKalwTCA ONpejleleHHBIX pa3MepoB.

Dopmar BeIMycKkaeMblX (hoToOyMar, KOJAUYECTBO JHCTOB
B YIAKOBKE H MEPEBOJ MX B KBAADATHBIE METPHl MOKA3aH B
tabm. 18.

TaGtaruya 18
©OTOFPA®HYECKAA BYMATA

dpphaneic) | | RoBBsEEe ictos Lt s
6:¢9 20 0, 108
912 20 0,216
914 20 0,252

1015 20 0,30
13318 20 0,468
1824 20 . 0,864
2430 20 1,44
30340 20 2,4
4050 20 4,0
5060 20 6,0

107



Dororpaduueckne Gymaru
o0IIero HazHadYeHMs

HauGonplnee pacnpocTpaHeHne MMeOT caeaywouiue (o-
torpahuyeckue Gymaru obliero HazHaveHHA,

dororpacuyeckans OGymara <«YHuOGpom» — yHuBepcalb-
Hasi 6pomocepebpsnas Gorobymara, mpurofiHas anas npoex-
IIHOHHOH M KOHTAKTHOH meuatn. Ona GeiBaer Msrkas (Nel),
HopMmaJabHas (Ne 2 u 3), koutpacruas (Ne 4 u 5), ocobo n
cBepXkoHTpactHaa (Ne 6 u 7).

dorobymara uMeeT xopoiyi (ororpaduyeckyio UHpo-
Ty, 06ecrneulBaoilyio NoJdyueHne KauecTBeHHBIX NO3UTHBOB.

[Toneauslit uHTepRaa 3KCHO3HIKHA (oblnas WHpoTa) AJd
6yMar pasJHuHBIX HOMEPOB KOHTPACTHOCTH:

Ne 1 M?‘MB‘Mfi]M&lMB‘M?

1,6—1,8(1,3—1,5|1,1-1,2]0,9—1,0{0,7—0,8

0,8—0,6 ‘ 0,3—0,4

Bee Brimyckaembie copta (orobymaru «YHuGpoM» HMe-
0T XOpouyio ByasneyctoHunBocTh. OO6pabaThiBaTh Oymary
«YHHOPOM» MOXKHO NPH OpaHKeBOM HeaKTHHHUHOM (He Jefi-
CTBYIOIEM HA 3MYJbCHIO) OCBELLEeHHH.

[To xapakrepy noBepxHOCTH H MOMJI0KKH doToGymara
«YHHOpOM» BBIMYCKaeTcs ClAeAYIOLero acCopTHMeHTa:

Genas ocobo TNIAHLEBAs TOHKAs H KapTOH;

Genasi TJASHIEBas TOHKAs H KapToH;

Oesasi MOAYMATOBAA TOHKAS W KapTOH;

Gesast MaToBas TOHKAs M KapTOH;

Oenasi THCHeHasl, KapTOH;

KpeMOoBAasi TJIsHUEBasd, KapToH;

KpeMoBas nojymMaroBaf, KapToH;
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KpeMoBas MaToBasi, KAPTOH;

KpPEMOBaf THCHEHAs, KAPTOH.

«Poro6pom» — Gpomocepedpsinas GyMara YHHBEPCATh-
HOro HasHauyenusi, CTeneHb ee KOHTPACTHOCTH — OT TPEThero
10 ISATOro HOMepa.

Ara Gymara OTIHUAETCS BHICOKHM TVISHIEM U Tema0-yep-
HBIM TOHOM; NpH NOCJAEAYIOIEM TOHHPOBAHHH MOXKHO IO-
JYUUTL pa3iHuHble OTTEHKH TOHA CenmuH (KOpHUHEBOro
TOHA).

Qorocsiolt Gymars «Doro6poM» HMeeT ciocoGHOCTS Gbl-
CTPO MPOSABAATLCS — B Teuenue 1—I1.5 mun.

Bymara «®oto6poM» ByaseycTONunBa, H NPH AJIHTE/b-
OM BpeMeHH NpPOABJICHHS BYaJab NMPAKTHYECKH OTCYTCTBYET.
9To CBOHCTBO MO3BOJISET B Npouecce 06pabOTKH HCIPABISTS
HETOYHOCTH B SKCHOHHPOBAHHH H Moa0Ope OYyMaru K Hera-
THBY 110 KOHTPACTHOCTH.

[Tonesnslit nurepsan skenosuuuil (o6mas mupora) s
Oymar pasJHYHBIX HOMEPOB KOHTPACTHOCTH:

Ne 3 Ne 4 M 5

1,1—1,2 0,9—1,0 0,7—0,8

[lo xapakrepy noBepXHOCTH, TOJILHHE H IBETY MOAMONK-
ku Gymarn «PoToGPOM» BLILYCKAIOTCS CAEAYIOUIEr0 accop-
THMeHTA:

Gesnaq rasnnesas ToHKas U KapToH,

Genas mMatoBas TOHKAas U KapToOH;

Gesias THCHeHAs, KAPTOH;

KpPEMOBAaA riisiHUeBas, KapToH;

KpeMoBasa mMaToBas, KapToH;

KpeMoBas THCHeHasl, KapToH.
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dororpaduueckasi Gymara «Dorokonr» npuroana aas
KOHTAKTHOH M MPOEKIHOHHOH meyaTH. Bruinmyckaercs cemy
HOMEPOB KOHTPACTHOCTH.

Chnumkn, nonydennsie Ha Oymare «PoTokoHT», HMeOT
Oodbliyio HacbilleHHOCTh. Bymarn «®orokont» umeior 60-
JIEe HHSKYIO CBETOYYBCTBHTEMLHOCTh W BYAJEYCTONUHBOCTD
Mo cpaBHeHuIo ¢ GymaraMu «YHuGpoMs,

CHUMEKH, H3TOTOB/IsieMble Ha Oymarax «PoToKoHT», 10.-
JKHBI MPOABAATECA B pacTBOpPax, CoAeprkaliix He MeHee
1 e 6pomucroro kanust #Ha | 2 pacreopa. O6pa6arbiBaTh
thororpaduueckne Oymarn «POTOKOHT» MOXKHO NPH APKO-
OPaHKEBOM HEAKTHHHUHOM OCBEIeHHH,

«POTOKOHT» mpe/iHazHauaeTcsl A5 XYI0XKECTBEHHOH M
TEXHHUECKON (oTorpaduH.

[To xapakrepy HOBEPXHOCTH U TOJULMIE MOAIOKKH 3Ta
fymara BHIIYCKAETCH CACAVIOUIEro acCopTHMeHTA:

Genast ocobo rusiHIEBas Ha TOHKOH M KapTOHHOH MOA-
JIOKKE;

Genas rasHueBas TOHKAd U KAPTOH,

fenas NoJdyMaArkas TOHKad M KapToH;

Genas MATOBAs TOHKAs H KapTOH;

Genast THCHEHas, KapToH.

Camoronupyiongue dororpaduyeckne
Oymarn

OcnoBHas ocofeHHocTh 9THX GyMAar COCTOHT B TOM, 4TO B
npoiecce NpOsIBICHHST CHUMOK OKpalinBaerca.

[Ipu nposBAEHHH OTHEUaTKOB B TMAPOXHHOHOBOM H Me-
T‘O.-"IFHil[JOX['IIIOIIOBOM NPpoOsAIBHTENAX OIHMH HS BHAOB 3THX
ﬁ}’f\laf‘ JAdeT BO3SMOMHOCTL MOJVYHTD TOH LBETa CEMHH. BTO‘
poil Bua Gymarn oGaajgaer cnocobHOCTbIO NPHOOpPETATL 3e-
JdeHblil uBer, Ilpumensercsd Takas Oymara B OCHOBHOM /I
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nefiza;KHbIX CHUMKOB. I1pH oueHb Maao# cBeTOUYBCTBHTENE-
HOCTH 3Ta Oymara NpuUrojaHa JJas KOHTAKTHOH rneyaTts, npu
BBICOKOH UYBCTBHTEALHOCTH — AJIS NPOEKIHOHHOMH NeYaTH.

ObpabateiBaercs Oymara B Teyenne 1,5—2 mun B o0ObIu-
HOM METOJIPHAPOXHHOHOBOM HpPOSIBUTENE.

[Tonyuenne pasiauyHLIX I[BETOBBIX TOHOB [IOCTHIAeTcs
MyTeM H3MEHEHNT SKCNO3UIMHE NPH nevaTaluy, BPEMEHH 11po-
ABJACHHA U KOHUEGHTPALHH IIPOABHTE/S,

[Ipu obpaborke Gymarn B paspeeHHOM NPOABHTENE HE-
obxonumMo noabupath Oojee KOHTpacTHyw QoTobymary.

Camotonupyouite Oymard mo crenedy KOHTPacTHOCTH
OGbIBalOT MSATKHE, HOpPMa/jbHble H KOHTPACTHbIE C HAHMEHO-
panuamu: «Koutabpom», «HMonokour», «Bpomnoprper».

®ororpadnyeckas 6ymara « KonraGpom». [1pu oGpabor-
Ke cHUMKOB Ha Gymare «KontaGpoM» B THADOXHHOHOBBHIX
MPOSIBHTENAX MOJKHO MOJYUHTh pasjHuHble TOHA — OT uep-
HO-KOPHYHEBOI0 10 KPacHO-OpaHKeBoro sa cyeT H3MeHeHHs
SKCIMO3HINH H KOHLEHTPALMH NpOABJIAIOLIEre pacTsopa.

O6padotka 6ymar «KonrabpoM» MOKeT NPOH3BOAUTHCS
1 B METOJNTHAPOXMHOHOBOM NPOSBUTENE, H H3MEHEHNe [1BeTa
TOHA CHHMEKA 3aBHCUT OT TeX JKe YCJIOBHH, UTO U NPH HCHOJb-
30BAHHN THIPOXHHOHOBEIX NPOSBHTENEH.

B cayyae HeoOXOZHMOCTH IOJYUHTH B OTHEYATKe Kpac-
uplii ToH Qotobymara JoiKHa ObITH B3ATa Gojiee BLICOKOI
KOHTPACTHOCTH.

dorobymara «HMoJ0KOHT» B CBA3H C HHU3KOH UYBCTBH-
TENBHOCTHIO (POTOCHOS MPHIOAHA TONLKO AN KOHTAKTHOMN
neuath. Buimyckaeres oHAa ABYX CTemeHEel KOHTPACTHOCTH —
Ne 1 u2,

[Ipu obpaGoTke OymMaru B METOJTHAPOXHHOHOBBIX MPOs-
BUTEMIANX H H3MEHEHHH TeMICpaTyphl H BPEMEHH 0613{-1601"]\'11
3eJIeHblH ToH HaoOpasKeHHa H3MEHAeTCs.

Ha naMenenwe 3eneHOro ToHa H300paxKeHHsS BAUACT TaK-
Me 9KCro3uuua npn nevyaranun. bymara «FlogokonT» umeer
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XOpOoLIYIo MHPOTY M NPHUrOAHA A NeyaTanus ¢ HeraTHBOB
pPAasNuyHON MJIOTHOCTH.

Bonpias mupora 6ymars jaer BO3MOKHOCTb HCIPABUTD
B MOMEHT NpOsiBJeHus HeloCTaTKH Kcnoduuuu. [Toneaubiii
HATEPBAJ SKCNO3HIMH (06lyas mmpora) GyMar pasiuyHbIX
HOMEpOB KOHTPACTHOCTH:

Ne 1 I M2

1,6-1,8 1,4—1,6

«MojoxkouTy He o6aanaer 60JBLONR BYyaJeyCcTOHYHBOCTBIO
n Tpebyer Gosee GhicTpoit 0OpaboTKH, Yem Gpomocepe6ps-
Hble Gymaru. 3akpenaars portobymary «Flogokont» mydure
KUCIBIMU (PUKCANKAMH. '

Qororpaduueckass Oymara «MoIOKOHT» BbIYCKaeTCs
CJIeJLYIONLEro aCCOPTHMEHTA: :

Genas IVISIHIEBAs TOHKAs M KapToH;

Gesasi MaToBasi TOHKasd W KapToH,

Genasi THCHEHAsd, KapTOH.

dotobymara «bpomMnopTper» uMeer cpejHIO CBETOYYB-
CTBHTEJBHOCTB, IIPUTOAHA JJIs KOHTAKTHON H TPOEKIHOHHOH
meyaTH.

[lo crenenu KoHTpacTHocTH (poTobymara «bpoMmnopTper»
phinyckaerca mopmambholt (Ne 2, 3) u xoutpacrhoit (Ne 4).

OcobennocThio ByMary apiasercs crnoco6HOCTh (OTOCIORA
npuoGperaTb pasjuyHble OTTEHKH B 8aBHCHMOCTH OT YC/IO-
Buit o6padorku. Ton uso6paxenus Ha porobymare 3aBHCHT
He TOMbKO OT COCTAaBa H KOHIEHTPAMH MPOABHTENs, HO H
SKCMOSHIHK NpH NeHaTaHHH. Bee 3T0 I1aer BO3MOMKHOCTh
HCTIOJIB30OBATH 6}’:\13?}’ JJIS TTOJYYeHHA CHOKETHRIX, NMOPTPET-
HBIX U JAPYTrHX CHHMKOB.
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Tak, npu YBeTHUCHHH IKCINOSHIUH TOH OTEYaTKa CTaHo-
BuTCA OOJiee CBETIbIM.

Bymara «Bpommoprper» umeeT GoabLIYIO MPAKTHYECKYIO
LIHPOTY.

[Tosesuwift wHTEpBa] SKcnosuuuy (obulas mupoTa) Anf
Gymar ¢ pasJHYHBIMH HOMEpPaMH KOHTPACTHOCTH:

N 2 ~ N3 l Ne 4

1,4—1,6 ’ 1,0—1,1

dororpaduueckan Oymara «bpomnoprper» BHIyCKaeTCs
CJeLYIOUIero acCOPTHMEHTA:

Gesast IVIIHIIEBAA TOHKAas H KapTOH,

Gesasi moJyMaToBasi TOHKas H KapToH,

fesasi MaToBas TOHKAas H KapToH,

Oejasi THCHEHAf, KapToH;

KpemoBasi IVsHueBas, KapToH;

KpeMoBasl mojiymarosas, KapToH;

KpeMoBasi MaToBas, KapToH;

KpeMoBasi THCHeHas, KapToH.

®otorpatduueckas Oymara «HosoGpom» BhImyckaercs
TONBKO JBYX HOMEPOB KOHTpacTHOCTH (HopMmajbHas Ne 2
u 3).

OcobeHHOCTLIO OyMary fBJsETCs TO, YTO OHA JAaeT BO3-
MOKHOCTh MCTIPABUTH MPU TeYaTAHHH HENPABHIBHYIO IKCIO-
3puMio. DTo 3KOHOMHT SHAUHTe/IbHOE KOJIMYecTBo Oymar,
pacxofyemoii 06bIUHO JJisl ONPEAETEHHA IKCIOSHIIAH.

«HoBo6pom» — ByaJseycrofiunBasi Gororpaduyeckas 0y-
Mara i NposiBaeHne ee MoxeT AnauThes a0 8 sun. Ilpu npo-
HOZKHTENLHOM IPOSIB/IeHHHE YYBCTBUTENILHOCTE OYMAru BO3-
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pacraer Oosiee yem B 1Ba pasa. Ona momer o6pabaTbiBaTh-
CA TEMH JKe NPOoABUTENAMH, YTo H (hoTorpapuuecke dymaru
«Amomunodoro» 1 «KonraGpom». Kpome toro, ona mnos-
BOJIiET NPHMEHATH JI0OOH NPOABUTENb, NpeAHA3HAUCHHBI
151 06paborku QoTorpaduueckux Gymar,

3axpernyienne OTIEYaTKOB JKeaaTelbHo MPOUZBOAHTL B
KHCJBIX (PHKCcAKaX.

®otorpaduueckas fymara «HosoGpoms no xapakrepy
MOBEPXHOCTH H MOAJOKKE BBINYCKAETCA C/AEAVIOLEro accop-
THMEHTA: !

Oeqas 0cobo rudHlleBas TOHKAs H KapTOH;

Oe/as TAAHIEBAs TOHKAA H KAPTOH;

Gestasi moaymMaToBas TOHKAd H KapToH;

Genad MaroBas TOHKasg M KapToH,

Genaa THCHEHAs, KapToH;

KpeMoBas rafaHuesas, KapTom;

KpeMoBas NnonymMarosas, KapToH;

KpeMoBasg MaToBasl, KapToH;

KpeMoBad THUCHEHAasl, KapTOH,

Gapxardcras KapToHHON MJAOTHOCTH.

BpomocepebpaHan (ororpaduyeckag Gymara «Anomu:
HD[I]DTO» NpuroaHa mIJst KOHTAKTHOH H TII)OE’.I{LUIOI-JHO!‘:I fneya-
. OTmevaTku, BbIIOJHEHHBIe HA 3roff Oymare, HMeIOT ce-
peGpHucTEIi TOH.

«AnoMiooTo» BEINYCKAeTCs ABYX CTeneHell KOHTPACT-
noetu — Ne 4 u 5.

Bymara moxer ObiTh oOpaborana B JI060M NOZHTHBHOM
MpOosABUTEIE,

pGI{DME}IIiLYGTCH AL eYaTH ¢ HOPMAauvbHBIX HEraTHBROB,
HMeIOULHX XOPOUIYIO NpopaboTKy B CpeiAHHX H O0ABIINX MI0T-
nocrsix. OcobennHo xopouine peayabratst Ha Gdororpacdu-
yeckolt Oymare <«ANOMHHO(DOTO» MOMKHO MOJYYHTL NpPH
meyaTaHuK 3HMHUX neilsazeil, CTaHKOB, 000pYAOBaHHA 1 Me-
TAMNHYCCKHX NPEeaMeTOB.
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ByMara BeinyckaeTess ¢ IVISHLIEBOH TMOBEPXHOCTHIO HA
KapTOHHOH MOLI0MKKE.

Apucrorunuas gororpaduueckas Gymara orauuaeTcs o1
JAPYTHX BeiIyckaeMmblx dorobymar tem, 4rto oHa He Tpebyer
A5l MONYUYEHHS BUINMOro H306parkKeHus Xxumuueckon obpa-
0OTKH, @ OHO IOJYYaercs B IpOoLecce 3KCTOHHPOBAHNA.

Bymara moxer Gbith mpuMeHeHa TOJNbKO AN KOHTAKT-
HOH MeyaTH, KOTopas OCYIeCTBISETCS B OCHOBHOM IIPH COJl-
Heunom cpere. M3o6paxenne, nonyuaemoe Ha Oymare,. He-
yeronunsoe. Ero meoOxonuMo 3aKpeniTb B CHEHHAJBLHOM
3aKpenuTene.

O6pabareiBaTh GyMary MOKHO npH ciadoM oCBelleHHH.

Apucrotunuan Gymara BBIIYCKAeTCS TOJNbKO OJHON cTe-
[eHy KOHTPACTHOCTH Ha TOHKOi GeJolt MooxKKe ¢ MaTosoil
§ TasHIeBoH moBepxHocrhio, Cpok coxpaHHOCTH Oymars
6 mec.

Doroxomnnert «Moment»

dorokoMnaekT «MomenT» npejHasHaueH Jis oAHOCTe-
MeHHOro Mpouecca, NPHHLUKI KOTOPOTO COCTOHT B TOM, UTO
CHHMOK TOJyuaercs yxe B camoMm (oroannapare (puc. 56)
M He Hyjaercqa B JaGoparopHoil oGpaborke. B oanocre-
MeHHOM Mpolecce NOSUTHBHAA H HeraTHBHag oOpadorka cos-
MeLLaloTCs,

B kavectBe (hoTOMaTepHa/IOB CJIYXKAT NO3UTHBHAA Oyma-
ra u oOBIUHBIN HEraTHBHBLIH MaTepua. i

Heratusnasn nenta npefcrapianer coboH BLICOKOUYBCTBU-
TeabHYI0 GyMary, a No3uTHBHAsS — HECBETOYYBCTBHTEIbHYIG
6}’&'12”‘}" ¢ HaHEeCeHHbIM Ha Hee JAKOBBLIM MPHEMHBIM CJO0eM, B
KoTopoM u ofpasyeTcsi MO3HTHBHOe H300paxeHue,

Ha nosuTnBHOH JeHTe uMeeTcs BOCEMb KaJApOBBIX Hace-
yer, mepej KakloH H3 KOTOpPLIX yKpenjeHa ammynaa ¢ npo-
aBusiiolle-QHKCHPYIOMAM PacTBOPOM, YduacTKH HEraTHBHOI
JeHThl, MOABEpriuinecs AeNCTBHIO cBeTa B npouecce (oro-
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rpadupoBanus, MpPosBAAIOTCS NpM MOMOIILH NacThl, BHLAB-
JHBAEMOH H3 aMIyJI.

Heratuenas u NO3HTHBHAs JIEHTH HAXOASITCS B KOHTAKTe,
MOSTOMY NPH NPOTATHBAHUM JIEHT MaCTa PABHOMEPHO TOKpbI-

@dp
.voraxo%o

=M OM&,}«:

Puc. 56. Cxema ¢oroxomnaexra «Mo-

MEeHT»!
I, 8 — rsesga annapata ¢ HeratHBHON W
NO3UTHBHOH Oymaroft; 4 — Kaaposuii duk-
carop; 2 — NpYMHHA  HAMHMHBEIX BAJHKOB,
§ — HamMHMHBIE BAJHKH, 6 — KOHTAKTHASN
KaMepa; 7 - KpPBIUKA KOHTAKTHOH Kamepbi
8 — BrICTYRAOWHYE koHeij.

BaeT SMYyJNLCHOHHBIH CJIOH HeraTHBHOH GyMAaru W mpHeMHbLIR
CJI0i MO3HTHBHON nNenthl. Ilox mefictBuem nacrel GpoMucToe
cepeGpo pacTBOPARTCS, NPOHHKAET B JAKOBBI cJ0H TO3H-
THBHOrO MaTepHaja W BOCCTAaHABJIMBAETCS [0 MeTaJ/nue-
cKoro cepebpa, 06pasys noauTHBHOE H300pakenue (puc. 57).

Bpewmsi nosyyeHus NosuTHBa B (oToannapare 3aBHCHT
OT TeMNepaTypbl OKPYKAalOULero BO3AYXa H oOLIYHO 3aHUMA-
eT HeCKONbKO MHHYT.
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Temnepatypa oKpy-
Hawiero nosuyxa,
rpaa. C

[1poxOMKHTENBHOCT b
oGpaboTku, MU

30
25
20
15
10

= Lobha —

[Moansosarbest botokomniaekroM «MoMenTy npu remmne-
parype Huxe +10°C ne pexomennyercs.

ToToBBIf CHHMOK IIOKPHIBAETCA CHelHaIbHBIM CTa0UIH3H-
PYIOIMM pacTBOPOM, KOTOpBIl mpuiaaraerca K (hOTOKOMM-
JAexkTy. Kommniexkr paccunTan Ha BOCEMb CHHMKOB pasMepoMm
8,2X10,5 cm.

7
¢ —
2 —————
i, e i)
Puc. 57. Cxema OAHOCTEMEHHOTO Npolleccar
T — CHETOUVRCTBHTENLHE caoff HeratHpHol Oywmard; 2 — caoft
oﬁpaﬁa'ruambm,em cocrapa; 8 — npUeMHHI cnofi NO3SHTHBHON

Gymaru.

Heof6xonuMO IIOMHHTB, YTO BXOAALLIHE B KOMIJIEKT «Mo:
MEHT» MaTepHasbl He HMEIOT A0CTaTouHoil doTorpadHIecKon
WHPOTHL, MOSTOMY AJisl MOJYUYeHHS XOpoulero CHHMKa ;1#-
mepiKa NpH CheMKe A0JKHA OBITh noaoﬁpgﬂa TOYHO. 214
zafaua obJseruaercs TeM, UTO KOPPEKTHPOBKY HENOCTATKOB
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BLIAEPHKKH H KOMITOBHIMH CHUMKOB MOMHO NPOH3BECTH Cpa-
8Y 2Ke 1mocnie NnoJMyueHHsT 04ePeHOTO CHHMKA.

Henocratok  onnocrenennoro nponecca — noJyueHue
TOJLKO OIHOrO0 CHHMKA NPH KamJI0H CHEMKE H HEBO3MOK-
HOCTD €r0 YBeJAHYCHHS,

[IpenmyuiectBo Merona NOJMYYEHHST TOTOBOrO CHHMKA B
TEUCHHE HECKOJNbKHX MHHYT paspeliaeT HClodb3oBaTh ero
HE TOJBKO B IOOUTENBCKON CheMKe, HO U B HeKOTOpHIX 0b.1a-
CTAX TeXHHUECKHX CHEMOK.

Xapakrepuernra HEKOTOPBIX WMIOPTHEIX
dororpaduuecknx Gymar

Pororpatiuueckas Gymara «Begora-Bpom J1 u B,
(pellHasHavdentas s NPOEKUMOHHON MNeYATH, OTHuaeTes
BBICOKOH 3j1acTHYHOCTBIO. ToH n3obpaxkenus na Gymare Tu-
na JI — weliTpasibno-yepuoiil, Tina B — YepHBI.

Bymara «Begora-Bpom JI u Bs umeer BBICOKYIO UYB-
CTBHTEBHOCTD, MOMKET 06pabaTHBATLCA MpH TeMreparype
+18°C CBETJIO-KPACHOM OCBeLEHHH, BpeMs 06paGoTKH
2 MUuH.

Pororpaduieckas Gymara «Bedora-Mloprper-Panun»
MOZKeT OBITh MCNOJb30BAHA a5 KOHTAKTHON IPOEKUHOH-
Hoit meuartu. Kimeer Xopomryio (Gororpaduueckyio IHPOTY,
A4I0YI0 BOSMOYKHOCTb ECMpPABJATL OUIHGKH BBIIEPIKKH MPH
fevyaTaniuu.

Pororpaduueckas Oymara «Bedora-Mloprper» wumecer
CPELHIO 9yBCTBHTEIbHOCTD, IPHTOAHA IS KOHTAKTHOIN me-
yati. Jlaer Tennosato-uepHblil Tom H300pazenns ¢ xopoiei
MpOPHCOBKOH B CBETOTEHAX, «Bedora-IToprpers no csoum
KauecTBaM MOMKeT ObIThb HCHOAB30BAHA [ MOPTPETHLIX W
APYTHX CHUMKOB.

Obpabarbisats Gymary Moo NPH  CBETJIO-KPACHOM
CBeTe.
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®ororpaduueckas 6ymara «Bedora-Konrakr» — Ko?}w
HeBas, OTHOCHTCS K CaMOBHPUPYIOULHM Oymaram, npeoope-
TAIOWWM B NPOLECCe NPOsABIECHHS KOPHUHEBBIH TOH.
Heemorps na nanmenopanue «Konrakr», Oymara npes-
HasHayaercsl AJs KOHTAKTHOH H NPOEKIHOHHOH mNeyaTH ¢
HCMONB30BAHUEM B yBelnunTese McTouHHKa cpera B 100 8.
OT cuabl HCTOUHHKA CBETa 3aBHCAT APKOCTb NPOPHCOBKH H
' KEHUS.
TOHT]:)?;?G&ao}{épan{e;mﬂ B CHHMKAX MOMET H3MEHSIThCA Bbl-
AePKKOH NpH NevaTaHny, a TaKKe KOHUEHTpaLHell mposBil-
rens, C yBeanyeHueM BBIAEDPZKKH TOH M300parKeHHA MOXKET
OBITH /LOBEJleH OT KPACHOrO /10 OPAHKEBOro NpH HCHOJB3O-
BAHUU THIPOXHHOHOBBIX MPOABHTENEH. ‘
OG6pabarpiBath GyMary MoMKHO TpH OPAHKEBOM CBETe.
dororpathuueckas Gymara «Bedora-Kourakr-3eneHblii»
OTHOCHTCS K caMoBHpHpyowuyM Oymaram c H(?J'.[)”l(i‘l-lidéf\-‘l fB
npolecce MPOsIBJIEHHS 3@JEHOr0 TOHA H306parKeHHusl. 'Bde-
ra ©Meer Ma/yi uyBCTBHTENBHOCTb H NMPUTOAHA TOJNBKO LIS
gonTakTHol neuyatu. OcobGeHHO XOpOLIHE PEesyabTATHL NOJY-
galoTCsl NPH ChEMKe MeilzaKel, NoPTPETHBIX CHUMEAX.
O6pabatbiBaTh Gymary MoKHO B OOBIYHBIX METOJTHIPO-
XHHOHOBEIX MPOSBHTE/IAX NPH JKEJITOM CBETE. Bpemsa nposs-
nenus npu temnepartype +18°C He HoMKHO NpeBLIIATH
H— H.
G @ii;?parpmecﬁaﬂ Oymara «BE(‘I)OTEI-KOHT&K’I‘»”II?HFO}IHH
N5 mevaTanus ¢ HeraTHBOB PAasyiHuyHBIX IIOTHOCTEH. :
Ton w3oOpameHus Ha CHHMKE TOJYYaeTcs TemaoBaro-
qepHO%géﬁoma GyMard MOMKET NMPOH3BOAUTHCA B OOBIYHBIX
ByMasKHBIX IPOABUTE/AX NP HKENTOM CBETe, ITpHIIEEM.Bp:EIf}I
HPOHBJI(‘HHH He ,.’Ilga-"g{(llo oObiTs Oonee OJHOH MHHYTBHI IIPH
! Type -+ ;
‘1EMETJ](J)?{F¥‘§,’LHOCTI-{ thoTorpa@HUecKux Gym?r «Bedora» npu
ApaBU/IBHOM XPAHEHHH JAQCTHrAeT ABYX JIeT,
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Pororpadmueckas Gymara
g HAYYHBIX
M TeXHMYECKHMX IeJeit

Hapsany c¢ ncnonbsoBanuem Gymar o6liero HasHayeHH?
(POTOMOOHTENIO HHOTLA MPHXOAUTCS IPHMEHATh B CBOEll pa-
Gote doTorpaduueckne Gymart, BbinycKaeMble 115t HayuHBIX
i TeXHHYECKHX Henell. To Oymaru, npeiHasHayeHHble AJ9
CHATHS KONHH C pas/HYHLIX JOKYMEHTOB, yepTeikell, cXem
APYTHX OPHIHHAJOB,

CywectByer Tak HasbiBaemasi ped/iekcHasn Gymara, npes.-
Ha3HAaYeHHas /A MOJYYeHHs KONHH ¢ OpHrHHA/n0B 6e3 He-
nosbsosanus poroannapara, Msrorasiusaercs peduekcuas
Oymara Ha oueHb TOHKOH noanoxkke. Ee dorociofi umeer
YYBCTBHTEAbHOCTh NpuMepHo B 50 pas MeHblue, yeM y oOblY-
HBIX (oTorpaduyeckux Oymar Tuna «YuuGpom». Bymara
obJiafiaeT BBICOKOH KOHTPACTHOCTHIO, YTO MEN4eT ee mpH-
FOAHOH Sl CHATHS KONHH C KapaHJalIHBIX TEKCTOB M He-
YETKHX OPHTHHAJIOB.

Has CHATHS Konuit Ha pedieKkcHylo Gymary HeoOXoaHMO
SMYJIbCHOHHOH CTOPOHOMH MPUJIONKHTL €€ K TeKCTY N0KYMEeHTa
H IJIOTHO npHiKaTh (poTobymMary sepKanpHeiM cTekaoM. Caer,
npofiis uepes Qorobymary, OyaeT oTpakaThcsl oOT Genblx
MeCT opHruHana H AeHCTBOBATH HAa 3MYJIbLCHOHHHIA ciiofi do-
Tobymaru, Jlyun cpera, nonaslide Ha TeMHble MecTa, GYAyT
MOT/IOMATbCsl HMH H HE OKaXKyT BJAHsAHHS Ha doToc.oil.

[Tocnie 06paGoTKy 9KCMIOHHPOBAHHOTO JHCTa GYMAaTH [10-
Jy4aeTcsl HEraTHBHOe M300parkeHHe JOKYMEHTA, ¢ KOTOPOro
CHUMAaeTcs KOIHS.

OKCMO3UIHUA NPH MEYaTaHHH 3aBHCHT OT APKOCTH OPHIH-

HaJa, pacCTOsAHHA HCTOYHHKA cBera oT horoGymaru u cuabl
cBeTa.
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B kauectse mpucnocoOJeHHH A 3aCBETKH MOrYT MpH-
MEHSIThCS MEYaTHbe CTaHKH M oObluHble yBequuutenu. ITe-
yaTaTh HEOOXOAHMO MPH JKEJTOM CBETe.

Ina nonyueHus Gosee paBHOMEpHOro nydka cBera B
YBENMUATENE €r0 NOAHMMAIOT TaK, YTOObI HA dKpaHe CBETO-
pas paMka Gbl1a OoJblie pasMepa OpUrHHamna, ¢ KOTOPOTO
6y1eT CHUMATLCS KOMHS.

[MosuruBHoe u3o6paXkeHHe HeraTHBa newyaraercs Ha
o6blunOfl KOHTpacTHOH (oroGymMare uau pedaexcroi Gy-
MAare KOHTaKTHbIM cnocobom. 'apaHTHAHBIA CPOK COXpaH-
Hocti pedaexcusix Oymar 12 mec, pasmepsl ee 9X12;
13X18; 18>X24; 24X30 ¢m u Ap.

Pedniekcnass oGpartumas (orodymara oTiauyaercs o7
o6biynoi peduexcHoll Gymaru TeM, 4To Ha HEH MoJyyaercs
MO3HTHBHOE 3epKaJbHOE H30OpazkeHue OpPHTHHAMA.

IMeyaranne Ha peduiekcHbXx Oymarax ¢ obpalleHHeM
NPOH3BOAKTCS C TNPHMEHEHHEM JKeaAToro KOMHPOBOUHOrO
(hHIABTPA.

Bosee HU3KAA CBETOUYBCTBHTENBLHOCTh peduiekcHon 00-
patuMoit Gymary JaeT BO3MOXKHOCTb MOJNYYHTb KONHH He B
n1aGopaTOPHBIX YCJOBHAX, a NpH c1abo 3aTeMHEHHOM JHEB-
HOM H 3JekrpHyeckoMm cBere. OGpabarbiBaioT peQaekcHyio
obparumyto OyMary B TexX »Ke pacTBopax, uTO H 0BBIYHYIO.

dorocratHas ob6patuMas Gymara MoxeT ObIThb HCHO/b-
30BaHa JJA MOJYUYEHHs] KOMUH C MOJYTOHOBBIX OPHTHHA/IOB.

[TonoxKuTeNbHOE KauecTBO 3TOH OyMarn — BO3MOMHOCTD
nosiyueHHs Ha HeH B mpouecce 0JAHOCTYNeHYaToll 06paboTKH
MO3UTHBHOTO H300pa’KeHHA.

dorokabKa HCNOAL3YeTCs Ul MOJAYYeHHS Npo3pauHbIx
HeraTHBOB H NO3UTHBOB. Beimyckaercss oToKaJbKa HHIKOH
i BBICOKOH UYBCTBHTENLHOCTH ¢ 6OJBUINM KOHTpacToM B py-
JOHAX.

Jlna mosyuyeHus oOpaTHOro H300pakeHHs KONHH ¢ mno-
NYTOHOBBIX OPHIHHAJOB BhINycKaercs GOTOKaIbKa cpefHel
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YyBCTBUTENBHOCTH. DOTOKANLKA MOKeT OBITH HCMOIL3OBAHA
JJI MPOEKIHOHHOH HJIM KOHTA4KTHON nevatH, aasa (ororpa-
(pupoBaHHA Ha Hee W 1A HUBTOTOBJECHHS NMO3HTHBHBIX H300-
pa;KeHuH ¢ pe(eKCHBEIX HeraTHBOB.

Bymara obpabaTbiBaeTcs IpH KpacHoM cBeTe B 0ObIYHBIX
nposBuTeasx. CBeTOUYBCTBUTEABHOCTL (POTOKAJBKH Bbillle
CBETOUYBCTBHTENBHOCTH pehiekcHol Gymarn.

JloKyMeHTHAst KOHTpacTHas Oymara uchoJjbayerca s
nosyuenus uaobpazkeHu#l ¢ pedJeKCHBIX W JADPYIHX HEraTH-
BoB. MaroTaB/iBaercs oHa Ha TOHKOH 3JaCTHYHOH MOMIOMK-
Ke. PoTocsION JAOKYMEHTHOH KOHTpacTHOH OyMard Xopoluio
BOCIPUHAMAET KapaHAall, Tyl H J14€T BO3MOMKHOCTh BHO-
CHTBb HCIpPaBJCHHS B QOTOOTNEYATKH,

Ob6pabarsiBaercss Oymara B oObIUHBIX (POTOGYMAMKHBIX
NposBHTEAAX U (QUKCAXNKaX NPH KPAaCHOM CBeTe.

DororpaHueckHii Kommiekr «TexHokKomup» paspabo-
ran Jlenunrpanckon abpukost porobymar Ne 4,

C nomouiplo KOMIIIEKTa MaTepuasa (HeraTuBHOH, M03U-
THBHOII OYyMAary ¥ CHenuHaJbHOro NposiBUTENS) B TeUeHHe ro-
J1yTOpa-ABYyX MHHYT MOXKHO NOJYYHTh KOMHUIO ¢ JI00Or0 OpH-
FHHAJIE.

[Tomunmo xommiaekra «TeXHOKONUP» I CHATHS KONUM ¢
opuruHajia HeoOXOJHMO MMETh NpHCHocobJeHHe AMs 0JHO-
BPEMEHHOTO MpoKaThiBaHHs HEPaTHUBHOH H HMOSHTHBHOH Oy-
MarH.

Bxoasitias B xommviekT HeratupHas 6ymara «TexHoko-
MHp» IO CBOHM KauyecTBaM Oamuska K pedaexchoit Gymare,
HO HMEeT NMOHHXKEHHYIO uyBCTBUTeAbHOCTh, [TosutasHan Gy-
Mara BOBce I'IE.‘CBETO‘])’BCTBHTE‘.IIDHH H TaK 2Ke, KaK Herarup-
Hasi, U3TOTABJAUBAGTCA HA TOHKOH 3JaCTHYHON NOAIOXKKE.
Dtu cpoiflcTBa NMO3BOJsAIOT paboTath ¢ Gymaroii «TexHoko-
nup» npu caaboM OCBELIeHHH.

[TosurupHasi Gymara BhIIycKaeTcs Tak:Ke Ha npospad-
HOH MOJIOMKEKE,
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dororpadHueckue Konuu, MoJydeHHble Ha NO3HTHBHOM
oymare «TexHOKONHP», COXPAHAIOTCA MPOLOMKHTENbHBIH
CPOK.

XPAHEHHE CBETOYYBCTBHTEJBHBIX
MATEPHAJIOB

Yenosust xpanenus (Gororpadguueckux MaTepHajoB HMe-
0T upesBbiuaiHo BaykHoe sHayeHue. Mcenpaputh HEAOCTATKY
u300parkeHns, MoJjydyeHHble Ha Marepuanax, HenpaBHAbHO
XPaHUBIINXCSA, HHOT/AA He NPeACTaB/sSeTcsl BO3MOMKHDBIM.

dotorpaduueckie Martepuanbl B 0ObLIYHONH 3aBOJACKON
YIIAKOBKE pacCudTaHbl HA XpaHeHHe NpH TeMmeparype oOf
+14° 1o +20°C u OTHOCHTENLHON BJAAKHOCTH B npepenax
50—60"/a,

dortorpaduueckne HeraTHBHbIE MaTepPHANBl € BbICOKON
CBETOUYBCTBUTENBHOCTBIO JYYIle XPAHHTD IIPH HH3KHX TEM-
nepartypax.

Mecra xpaneHnsi MaTepuanoB JOMKHBI HAXOANTBCA He
GaHzKe OHOTO-ABYX METPOB OT OTONHTE/IBHLIX NPHOOPOB, TAK
KaK NOBLILIEHAE TEMIEPATYPBl OTPHIATENLHO BAUACT Ha Ka-
yecTBo (ororpaduyueckuX 3MYJLCHH, a BAAXKHBIH BO3AYyX
paspyuiaer TNpOTHBOOPEOJbHBIH cioli matepuanos. Ilpn
CAMIIKOM cyXoMm Bo3jyxe (poromarepuansl rnpuobperaror
XPYIIKOCTB.

Henbas XPaHHTb CBCTOUVBCTBHTENbBHDBIE MATEpPHAJILl B I10-
MEIleHHAX, TJe HAXOAATCA KPACKH, PasjHuHble CBeTauiHecs
COCTABLI H XUMHUYECKHE PEaKTHUBHL

Karyuieunble maeHKH, NAaKEeThl ¢ IJIOCKOH MAEHKOM, mJia-
CTHHKAaMU 1 Oymary HeoOXQAMMO [Lep:KaTh B BePTHKAILHOM
I1OJ O EH HH.

HCHO»’IbBYﬂ CBETOUVBCTBHTEDHEIe MATepPHAJLI B JETHEE
BpeMsi, B TYPHCTCKHX NOXOAAX H IKCHEAHLHOHHBIX paborax,
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XPaHHTh HX 11e]1eC000Pa3HO B MAACTMACCOBBIX HJH MeTAMIH-
4eCKHX GaHKax ¢ 3aKpbIBAIOIIHMHCS KPBILIKaMU,

DoToMaTepuanbl, HAXOAALUECH B Kaccerax, dotorpadu-
HECKHX almapaTtax, COXPaHsaloTCA XYK€, YeM B 3aBOACKOM
ynaKkoBKe.

[Takers ¢ toTorpadHuecKoi OyMaroH, KaTylku, Kacce-
TBI H (boroannaparsl ¢ nAeHKaMH HeoBX0MIHMO obeperars o1
ACHCTBHS PEHTIEHOBCKHUX JIYYeH, H3JIYYEHHH PAfHOAKTHBHbIX

MATEPHANOB, OT NONAAdHHA HA HHX MNPAMBIX COJHEYHDIX
Jayyed.

DPOTOTPAPHMYECKAA CHBEMKA

HOMIO3NMIINA CHUMEA

Momm XOPOILUO UBYUHTH TEXHHKY dororpaduu, cienats
XOpOLKit CHUMOK, HO OH MOTepsieT CBOIO IEHHOCTb, €CAH B
HeMm Byner aonyileHa KOMHNO3WIMOHHAS ownbka.

M3o6pasuTesbHbIX GOPM MHOI'O, MOCKONBKY KOMIIO3HILUS
CHHMKA — 3TO B KaX/IOM cJyuae peayabTar TBOpuYe-
ckoii paborbl aBropa — ¢ororpada. Tem He menee n060M
oTorpaduueckuil CHUMOK A0JZKeH ObITh MOCTPOEH Mo Ka-
KHM-TO OOULIMM 3aKOHOMEPHOCTAM, KOTOpble obecrnevyupaior
CBSI3b INIaBHOro 00BEKTa CHEMKHM € OKPYKAOUHMH Npe-
meramu. OnpeneneHHoe pacnojioxeHHe H300pasHTENbHOTO
MaTepHa/a, CocTaB/afioulero o0beKT ChEeMKH, MOMKHO Ha-
3BaTh Komnosuuuell cHuMKa. CyLlecTByeT Ba BHAA KOMIO-
SHLUKM — JHHEHHAs, WM KOMITO3HIHS JHHHA, M TOHAJb-
Hasl — KOMMO3KILHS CBeTa W TEHel.

Ba)kHbIM YCJI0BHEM MPaBH/IbHOTO KOMNO3HWIHOHHOTO MO-
CTpOeHHsI CHUMKa faBasieTcst BbiOop kaapa. Kpome Toro, He-
06X0AMMO pelluTH BOMNPOC, MPU KaKOM OCBELleHHH Jyulle
NPOH3BOAHTE CBEMKY M B KaKoH TOuke YCTAHOBHThL ©OTO-
annapar.

BBIBOF OBBEKTA M TOYKEH CBHBEMEKHN

B coneprkaHne CHHMKA BXOAAT TIaBHBIH 0OBEKT ChEMKH
W BTOPOCTENeHHble OOBEKTHI.
KoMno3uuHoHHO npaBuJbHO CHHMOK Oy/JeT MOCTPOEH B
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TOM caydae, ec/iM MpH paccMaTpuBauH Hawe apeHue Oyaer
AKILEHTHPOBATLCS HA [NaBHOM o6hexTe,

Ecau pasmectnts ofiH U3 06DBEKTOB CHEMKH HA TEpe-
HeM IU1aHe, TO 3TOro yme N0CTATOYHO, YTOOBI NPHBJAEYD K
Hemy puumanue. Econ wa dororpaduueckom cuuMke 3zarne-
YaTyieHO OoJiblIoe KOJAHYECTBO OOBEKTOB, PACHOMOIKEHHBIA
O4YeHb GJHSKO APYF K APYTY, TAKOH CHUMOK MOJMY4aeTcs mne-
PErpY:ReHHbIM, HEUETKUM, B HeM TPYIHO OIpPeIeaHTh IJaB-
HBI 00BeKT.

Dororpaduyeckuit CHIMOK, B KOTOPOM 0OBEKTH CHLEMKH
COCPeIoTOYeHbl BIOJb BEPTHKAABHON HJIH FOPHIOHTAJILHOMN
OCH H/JH B HEHTPAJbHOH YacTH, He MOTEPSieT CBOEro cojep-
AKaHust, ecau obpesarb cBoOoJHBle MecTa. DTO TOBOPUT O
TOM, 4T0 OOJIBIIYIO YACTh CHUMKA AOJIKEH 3aHUMATL TJ1AB-
Wbl 00beKT, a He BropocreneHHsle. Hanpmumep, npu nopr-
peTHolt cheMke GoJBINYIO0 YacTh CBOGOMHONO NPOCTpaHCTBa
HEOOXOUMO OCTABHTL ¢ TOH CTOPOHBI, Kyla HanpapdeH
BSMJIA CHUMAEMOro 4YellOBEKA,

Ilpu penoprakuoil cheMKe ABHKYUIHXCA 00BEKTOB GOJIb-
e MecTa B CHHMKe JHO/KHO OBITh OCTAB/EHO CO CTOPOHEI
HanpapJ/JeHHusda JABHAEHHA 06’[—;@]{1'0“. ECHH He H]JII;IE‘])}KH‘
BATbCSl 3TONO NMpaBuia, 00bLEKTH CheMKH OYAYT BLIXOAHTDL
3a paMKH CHHMKA.

BakuplM yc/oBHeM [ MOJYYeHHSI TPaBHIBLHON KOMIIO-
SHUHK CHHMKa siBasiercsl BbIGop Tex jaeranefl U ocobeHHO-
cTe riapHoro Oﬁbmifﬂ, KOTOpble A0JACHBI ﬁh[TI) s3daneuart-
JIEHbBL. _

B npunoxenun (doro 1) nokasauo, uto dotorpad, pe-
IMHE MOJYEPKRHYThH 0COOEHHOCTH dPXHTEKTYPHOIrO coopyme-
HUS, BbLOpAJs COOTBETCTBEHHO MOMEHT OCBELIeHHOCTH 00beK-
Ta M TOUKY yCTaHOBKH (oToanmapara.

[Ton BbiOopOM Kajipa MoapasyMeBaerTcs TakiKe NOCTPoe-
HHE ero mo BepTHKaJH WJIH Mo FTOPH3OHTAJIH. BDJIF:U.IIII-ICTBU
coppemMeHHbIX  doToannmapatos (kpome Qoroannaparos
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«Caniors, «lobuteas» 1 ApP.) HMEIOT NPSMOYTOJBHBIH KAp,
yto nosponger pororpady, B 8aBHCHMOCTH OT 0O'bEKTOB, pac-
Hoaarath MX 110 JJHHE HJIH IIMPHHE Kajapa.

Ojxoft H3 3ajad, CBA3AHHBIX ¢ BLIOOPOM Kajpa, fBJs-
eTcsi BHIGOP TMOJOMKEHHsT M TOUKH yCTaHOBKM (oroanna-
partd.

Ha ¢oro 2 noxasauna yxoisuias BrayGp jlopora. Hrobsl
BOCIPOM3BECTH €€ Ha CHUMKe, oToannapar ObI yCTaHOBJICH
IpH CheMKe Ha caMmoif Jopore BJOJbL €€ OCH. :

Kpome mpaBuibHON no3ulMu (oroannapara, HeoOXo/dH-
MO OTpEJeJHTb H YPOBeHb €ro yCTaHOBKH.

[IpaBunbHo BBIOpaHHAsA NO3HUMA (poToammapara w ypo-
BeHb ero YCTAaHOBKH Aai0T BO3MOJKHOCTb I0KAa3aTh Ha CHHM-
Ke Bce 0coGeHHOCTH OOBEKTA.

OCBEINEHME

OnuuM H3 pemaniinx (akTopos, 00eCHeUNBAIOUINX Ka-
yecTBO CHHMEKa, apaserca oceeienne. CyilecTBenHoe gHa-
yeHpe MMeeT He TOJbKO HHTEHCHBHOCTb CBETAd, HO M €ro Ha-
NpaBJeHHOCTh 10 OTHOWIEHHIO K 0OHEKTY CHEMKH H (QoToan-
napaty. Te uin uHBle 0COOEHHOCTH 00BEKTa MOXKHO BBIABHTD
MoJiHee, H3MeHss HalpaB/eHHe CBeTa.

Ocpelienie AaeT BOSMOMKHOCTh NPH MNJIOCKOH (pororpa-
(bUE 3pUTENLHO CO371aTh BHEYaT/AeHHe OOBEMHOCTH Ipe/iMe-
TOB, NOAYEPKHYTh UX (Qopmy.

CrenuaapHbIX PELEenToB [Js BhOOpa OCBElLIeHHs He CY-
liecTpyer, H B KazjloM OTAENbHOM Ciydde XdparTep ocBe-
HIeHHOCTH 3aBHCHT OT O0BEKTa ChEeMKH. ’

CheMKa [NPOTHB CBeta HasblBACTCS KOHTPAJNCYPHOU.
[Ipu Takoil cbemke HeoOXOMMMO MNPHUMEHATH COMHEHHBIE
Greran, YKenareabno Hcnoas3osats cseroduastp JKC-18
wan faxe opamxepwiit. Ecau ke cheMKa TPOHCXOMHT B
KoHIle jHsl, To HauboJdee OJArONpHATHLIA MOMEHT, KOrZA
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COJHIle, OMycKasicb K TOPU3OHTY, HaUWHaeT CKPHIBAThCS 3a
ofakamu.

IToanee Bcero Mo:KHO BHIPa3uTh 06BLEMHOCTH NMpPEaMeTOB
U uX GopMy B cayuae, ecaH CONHIE HaX0AHTCH 3a annapaToM
HeMHOTO cOOKY.

OTH MONOMKEHHS OTHOCATCA K CHEMKaM INpH JHEBHOM
cBeTe, Korjila eIHHCTBEHHBIM HCTOUHHKOM OCBeLIeHHd sBJIfA-
€TCs COJHLE. Hecnonbsopanue OpH CheMKe HCKYCCTBEHHOTIO
OCBEeLIeHHA I[103BOJAET, H3MEHAS IOJNOKEHHE HCTOYHHKOB
cBeTa, moaydath pasauusble stddekts. HesaBucumo or Tto-
ro, KaKOH HCTOUYHHK CBETA HCHOJb3yeTcsi mpu (HoToChEMKe,
HeoOX0AHMO CJIe1uTh, YTOOBI B 00BEKTHB He Nonajaju Jy4d
OT HCTOYHHMKA cBeTa. Eciau Takoe momamanue HensdGerxHO,
HYHO NPHMEHSITh COJTHEMHble OJIeHIbL.

TEXHUKA PLOTOTPAPHYECKOM
CBEMEH

[Tocae BpiGopa Kaapa, mosuuuH (oroannapara 1 ocse-
HIeHHsT uepe3 BUAOHCKaTenb (poToannapata nposepsior, cos-
nagaer Jii BeIGpaHHBI B HaType Kaap ¢ H300pakeHueM B
pamke. To AaeT BO3MOXKHOCTb Iepe/ CheMKOH BHECTH Heol-
XO/IMMBlE TIOTIPABKH B OCBellleHHe W pacnojioxexue (oroan-
napara.

UepHo-Oenblil CHHMOK He NEpejfaerT IBETOB CHHMAaeMbIX
00'’LEKTOB, H pazHooOpasHe Kpacok Oy/JeT 3aMeHeHO Ha CHHM-
Ke uepHo-Gedsoli ImKaJjofi ToHoB, Y106k npesicTaButh cebe,
Kax 6y1eT BHIIVIALETh CIOJKeT Ha CHHMKE, ero HeoOXOAHMO
pPaccMOTPeTh Yepes CHHHI MOHOXPOMHBIN CBETO(MUIBTP.

HaBoaka HA pPe3KOCTH M YCTAaHOBKa amadparmsi

Ipu ouenke modoro Gororpad@uueckoro cHUMKa B mep-
BYlo oyepeab ofpalllaeM BHHMaHHE Ha pesKOCTb H3o0pa-
wenust. [laxe camas, Kasajochb Obl, He3HauuTenbHasd He-

]
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J1. A3PHUEND. Poro 3.

MopTpeTHas ChbeMKa € NMPMMEHEHHeM MNOJCBETHM M JKenToro
ceetopuneTpa HHC-17,
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J1. A3PHUEb. Dorto 4

Hcnonb3oBaHke 3NEKTPOHHO-HMNYNBCHOW namnbl B Kayes
CTBE OCHOBHOro MCTOYHM!(A CBETA,

N. A3PHEND.
thotorpathupoBakue Aeted ManohopMaTHbIM poToan-
napaTom,

Morvo 5



E. TYMHUNOBKHY.

MeH3aXHBIK CHHMOK NPH KOHTPOBOM OCBELW|EHHH,

i

MoTo 6,

pe3KOCTh TABHOFO O00BEKTd CHEMKH CHHXAET KAYecTBO
CHUMEKA. : _ /

PeskocTh uaobparkenus Ha CHHMKe HaXOAUTCHA B npaMot
34BHCHMOCTH OT PE3KOCTH H3o6paxkeHud Ha neratuge. [lo-
AyueHHe peakoro HsoBpajkeHus Ha HeraTHse 3aBHCHT OT
HABOJAKH Ha Pe3KocTh M OT AnadparMupoBaHis 00BEKTHBA.

Jlna HaBOAKW HA PE3KOCTb, B 3aBHCHMOCTH OT KOHCTPYK-
uuy QoToannapara, HCUO/Ib3YIOTCA: HIKAb paccTofHui, Ma-
TOBOE CTEKJ0, ONTHUECKHI AadbHOMEp WK (POKYCHPOBOYHOEC
yCTPOHCTBO.

Hagoaka Ha pe3koctb Mo IIKaje pacCTOSHMA 3aKjioda-
eTCsl B NMPENBAPUTENLHOM ONPEJIeeHHH pacCToAHNA A0 CHHt-
MAaeMOro 00beKTa W yCTaHOBKE 9T0r0 PacCTOAHAA Ha IIKAJE.
70 caMmblii HecoBeplIeHHbI H Hey00HbIH cnocob, Tak Kak
pPEe3KOCTh H300PAKeHUA 3aBUCHT OT TQUHOCTH ONpe/e/eris
pacctosinus., [IpuMernsemble cheMible JaibHOMEPHI JAAI0T
BO3MOIKHOCTE BOJee TOUHO ONpe/lesiTh PACCTOAHNA 10 CHAI-
MaeMbiX 00BEKTOB.

Hapojka Ha peskocTb 110 MATOBOMY CTEKJY NPOH3BOLHT-
osi BO BCEX MABHJLOHHBIX KaMepax H B 3epKanabublX (OTO-
anmapatax. IIpn srom cnocoGe 0OBEKTUB MEPEIBHTAIOT 10
Tex Mop, NokKa H3oBpaxeHHe Ha MATOBOM CTeK/e KaMepbl HE
Gyaer peskum. TounocTh HABOJAKH 3aBHCHT OT 3pEHNA thoTo-
rpada, 3epHECTOCTH MATOBOTO CTEKJa M COOTBETCTBU fjoc-
KOCTH MATOBOTO CTeK/J1a 5MYJALCHOHHOMY CJOIO HEeraTtHBHOIO
martepuana. Hasoaxky #a peskocTb MO MaTOBOMY CTEeKNY
y106HO MNPOH3BOANTH NPH XOPOWEM OCBEULEHHH. OcHoBHOJ
He10CTATOK — paboTaTh HEQOXOMUMO MPH MOJHOM OTBEp:
eTHH Auadparmbl,

[lonoKHTENBHAS] CTOPOHA HABOAKH HA PE3KOCTh MO Md-
TOBOMY CTEKIY B TOM, YTO MOKHO OJAHOBPEMEHHO CJEAHTDL
34 OCBELEHHOCTbIO OO0BEKTOB CheMKH H ray6uHON PesKo
H306pakaeMoro nNpocTpaHcTaa.

B GojblIMHCTBE COBPeMEHHBIX Majo(popMAaTHLIX KaMmep
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IpHMEH7ETCA aBTOMaTHYECKHH cnocof (OKYCHPOBKH ONTH-
HECKHM AanbHOMePOoM. DTo camblit GbICTPbIH M TOUHbIH CHO-
co6 HABOAKM Ha PE3KOCTH MPH YC/IAOBHM HOJHOM HCTIpaBHO-
CTH (hoToannapara.

[Tponssoas HABOAKY Ha Pe3KOCTh 110 nlansHomepy, doTo-
rpa no6HBaeTcsi He PE3KOro W3OGPAMKEHHS] CHUMAEMBIX
06BEKTOB, YTO OYEHb TPYAHO NPH TAKHX KAMEPAX, a NONHOrO
CHMAHHA PasfABOGHHBIX KOHTYPOB H300paenus, Haroaka
Ha PE3KOCTb STHM CNocoboM 0OBLIUHO NPOH3BOAHTES MO AP-
KOH HeTajli I1aBHOro 06beKTa ChHEeMKH.

B doroannaparax «Crapr», «Caaors u ap., KpoMe ma-
TOBOTO CTEK/d, HMeeTes creuHanbioe POKyCHPOBOUHOE yCT-
POMCTBO, oOJeryaiouiee HaBOAKY Ha peskocTb. DoKycHpo-
BOYHOE YCTPOMCTBO COCTOMT K3 /[BYX MEPeCceKaroluycs
ONTHYECKHX KIHHBEB, BMOHTHDOBAHHBIX B MATHPOBAHHYIO
JHH3Y BHIOHCKATeas, IIpn COBMElUeHHH BEPTHKAAbHBIX JIH-
HHit 00BeKTa B NOJIE 3peHHs KIHHbeB (OKYCHPOBOUYHOrO yCT-
pOHCTBA HABOJAKA HA Pe3KOCTb CUYHTAETCH [1POH3BEIeHHOIL
PokycHpoBoUHOe YCTPOHCTBO MO3BOMAET TOYHO H OBICTPO
MPOM3BECTH HABOJKY HA PE3KOCTD.

KauectBo u306paennus cHumMaemblx 006bEKTOB 3aBUCHT
He TOJMbLKO OT HABOAKH HAa PES8KOCTb, HO H OT AHADPATMHPO-
Banus obwvexkTupa. [Ipu mMansix otepctusix anadparm mpu-
XQAHTCA NPHMEHATb OOJbIIHE BBIACPKKH, a 5T0 TPYAHO ANd
HauyuHawouero GoToaobuTens.

Ecau npu chemke npecaeayeres neab mogyunTs PE3KHM
H300paKeHHe TONbKO IIAaBHOTO 06bEKTA, PEKOMeHAyeTcs
6e3 BCAKHX PacyeToB YCTAHOBHTH OAHY M3 CJACAYIOUIHX Ana-
(parm: 5,6; 8 uau 11. Bee pacemorpennbie ¢cnoco6s HaBo-
KH Ha PE3KOCTb TaKyKe OTHOCATCA K CJAYYasiM, KOrAa Heob-
X0AHMO MOJAYYHTb Ha CHUMKEe De3KHM TOJIBKO I1aBHbIH 06b-
eKT ChbeMKH,

Ha npakrtuxe yauie scero ¢oronoGurens HHTEpecyer
PE3KOCTb H300paxeHHus He TOJAbKO IVIABHOIO 0OBEKTa, HO M
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BTOpOCTENEeHHbIX OOBEKTOB, HAXOAALHXCA Ha 3alHEM MJa-
pHe. Muenue, 4To B ITOM CAydae HaBoAKa Ha Pe3KOCTb
N0JJKHA MPOU3BOJNTHCSI HA CPE/HIO TOYKY, HEBEpHO, Tak
KaK ray0HHa pPe3KOCTH pacnpocTpaHsercd HeOAMHAKOBO K
ofbexrTayM Ha nepejHeM U 3afgHeM I1aHe. 3/1ecb HE0OXOAHMO
OJHOBPEMEHHO NPOU3BECTH HABOAKY Ha Pe3KOCTb 1 BLIOPaTh
ray6uny pesko uszobGpaykaeMoro npocTpaHcTsa, KoTopas
3aBHCHT 0T (OKYCHOTO paccTosHusi 00bEeKTHBA, PACCTOAHUA
10 CHUMAeMoro obbeKTa, raybuib pacnoaoXkeHuns o6bEeKTOB
CHEMKH H AHadparmsol.

EcTecTBenHasn riay6uHa peskocTH 06LEKTHBOB Masiodop-
MaTHBIX KaMep B HEKOTOpHIX CAyyasiX HelocTaTouHa AJA
nosyueHusi pe3ako H3oOpaxKaemoro NpoOCTPAHCTBA, B CBASH T
yem TpeGyerca auadparmMupobath 0OBLEKTUB.

BbiGpaTh Auadparmy Aas noaydenns HeoOXOXMMOH riy-
GHHBI PE3KOCTH MOMKHO MO HiKajde ryOHH Pe3KOCTH.

Jlas 9Toro ¢ NOMOIIbIO AalbHOMEpPa HJAMW APYroro mpH-
crocoO/IeHHs IPOM3BOANTCS HaBOAKa Ha PE3KOCTb Ha Mpei-
METbl, HaXo/sllllecs Ha MepeiHeM fjiaHe, a 3aTeM Ha mpej-
MeThl, Haxoasiiecs Ha sanwem nnane. Illkany raybun
PE3KOCTH H PACCTOAHUI pacrnojaraioT Tak, yroObl Aas pac-
CTOSTHHIT 10 MepesHero mnpejiMera  3ajHero ObLIH OLHHAKO-
Bhle suauenns auagparmel. CoBrnasliee 3HayeHHe ycTaHas-
AMBAIOT HA OOBEKTHBE M MPOU3BOMAT CHEMKY.

Hanpumep, paccrosinte 1o o0H€K1a Ha NepeiHeM mjaHe
pasHo 3,5 4, 10 06BEKTA Ha 3aLHEM IJIaHe O M. Huadparma
4.5 obecneunpaet rayGuHy pe3KkocTH ot 3,5 A0 5 M.

Mrorna BbIACHSETCH, YTO CAHIIKOM Majioe OTBEPCTHE
Auadparmel He MosKeT OBITh YCTAHOBJEHO, TAK KaK Tpebyer-
Csl MO YCJOBHAM CheMKH Gonbulas Bblep:kka. B artax cay-
gasx caeayer oTolTH OT NMepejHero mjiaHa Ha OoJbliee pac-
CTOSIHME, H TOTJAA [PH BTOPHUYHOM MOACYETE MOJayUHTCs 60/1b-
iee OTBEPCTHE AHaparMel, a C/IeI0BATENLHO, MOKHO GyaeT
(hororpadupoBath ¢ MeHbllell BbIIEPKKOH,
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Onpenenenue ehiiepscxn

Kauectso (otorpaduueckoro usobpamenis na cpeTo-
1VBCTBHTE/NBHOM MarepHaje BO MHOTOM 3aBHCHT OT npa-
BHJIBHOTO ONpeJeNeHus BBIAECPKKH. Bhilep:kKkoii HazbiBaer-
Ci BpeMd, B TeUeHHe KOTOpPoro dororpaduuecknii cioh
NoJBepraeTcs HenpepeiBHoMY AelcTBHIO cBeTa. KoanuecTso
CBETa, nomnaaaroliee Ha CBETOYYBCTBHTEILHBIH CA0H, HA3KIBA-
eTcs 3KCINO3HIMEN.

Onpenencune BHIAEPKKH AN HAUHHAIOUIETO boTonrobu-
TeJIsi U ABJAETCA 0/(HOH H3 CaMBIX TPYAHBIX 38/1a4 NPH OCBOE-
HHH TeXHHKH (oTorpadHueckoro mpouecca.

Bbiiepskka npH ceeMKe raaBHbIM 00PAa3oM 3aBHCHT OT
OCBCUIEHHOCTH CHHMaeMbIx Of)'bEKTOIi, xapamepa CHHMAae-
MOTO OOBEKTd H €ro APKOCTH, OTHOCHTEJBHOLO OTBEPCTHS
00BEKTHBA, CBETOYYBCTBHTENBHOCTH HETATHBHOIO Martepua-
aa. Has TOro uro0bl IJIEHKA, HA KOTOPYIO Mbl IPOU3BOAHM
ChEMEKY, Oblla NPaBH/IbHO IKCNOHUPOBAHA, HEOOXOHMO I10-
M06paTh BHIAEPIKKY C YYeTOM BCeX 3THX (HaKTOpoB.

Ilpu dororpadupoBanun uaie Bcero NPHXONUTCH CHH-
MaTh Ha OAHH U TOT 2Ke Kaap 0OBLEKTHI PA3THYHON SIPKOCTH.
Kax npagmio, ororpaduueckas [IHpOTA COBDEMEHHBIX He-
raTHBHBIX MAaTepHa/noB OoJblle, YeM HHTEPBAJ ApPKOCTefl
CHHMAEMBIX 00BEeKToB. B Tex cayuanx, Korjua HHTEDBAN
ApKoCcTelt cHHMaeMmblx 0O0BLEKTOB Bhilie (oTorpaduueckoi
IIHPOTBl IMEHKH, BOBHHKAeT HEeOOXOAHMOCTH B aGCOMIOTHO
TOUHOM ONPEC/CHUHN BbIAEPIKKH.

SIPKOCTh H OCBELIEHHOCTH CHUMAEMOTO O6BEKTa 34ABHCHT
0T BPEMEHH H MECTa CHEMKH. (),’llil-l H TOT Ke 00BLeKT B JeT-
Hee Bpemsi OYHeT OCBelleH CHJILHEE, UeM 3HUMOH, W B MoJ-
[eHb cH/IbHEE, YeM B BeuepHee BpeMsl. l(pome TOro, B OOHO
H TO Ke BpeMsl MoxkeT OBITb pasHas NOrofa, a 3To TAKKe
BJIMSIET HA BEJHYMHY BblAepiKH. JIyun cBera, orTpakeHHble
OT CHUuMaemoro Oﬁiael(Tﬂ, nonananT Ha CBETOUYBCTBUTE L=
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HBIHA caoll NJeHKH uepes oO0BheKTUB, CAe0BaTeIbHO, BeJHYH-
HA BblAEPIKKH 3aBUCUT OT YCTAHOBNEHHOH AHA(PArMBbL:

Takum o6pasom, PoTOMIOOHTENb A0JMKEH CTPEMHTBCA 1O-
JAYUHTh JOCTATOUHYIO PE3KOCTh H300pakeHns NpeaAMeTos,
HAXOAMULMXCA HA PA3HOM PAcCTOSHHN, H NPAaBHIbHO Onpeje-
JUTB BBIACPIKKY. DTo He BCeria yjaercs, TaK Kak AefcTByio-
lilee oTBepcTHe OOLEKTHBA MPH 10H HAH HHOU Auapparme
MOZKeT TpeGoBaTh CLEMKH C MPOMAOMMKHTENLHON BHIAEPIKKOH,
B TO BpeMs KakK XapaxkTep o0bekTa ¢hbeMKH 3TOro He l03BO-
aser. B takoM cayuae HeoGXOAMMO PELIHTb, YTO GoJaee BaK-
HO: NMPAaBUILHAA BLIIEPIKKA HIM Pe3KocTh O6HLEKTOB, HAXO-
HAALIUXCH Ha PA3HOM PacCTOsHHM.

Boizepxka npu ¢beMKe HAXOAMTCHA B npAMOH 3aBHCHMO-
CTH M OF CBETOMYBCTBHTEJNLHOCTH HEraTHBHOLO Marepmafd,
Ha KoTopblH nponsBojautca cheMka. C moBbIlICHHEM CBETO-
YYBCTBUTENbHOCTH HEraTHBHOrO Marepuana rnpu oJHHUX H TeX
e YCJAOBHAX ChEMKH BbLACDMKKA yMEHbLIAeTCs.

Hanpumep, cbeMka Befercd Ha MUIEHKY YYBCTBHTEJAbHO-
ereio 65 en. TOCTa npu BuiOpanHoi BblaepEKe 'figo cex;
ec/d NpM 3THX JKe YCJOBHAX MPOM3BOANTH CHEMKY Ha TJIEH-
Ky uyscrsutenstocrstio 130 ex. F'OCTa, nonanobutcs Bbi:
nepxKa '/o00 CeK, TO ¢CTb BABOE MEHbIIE.

Belaep/KKY Onpefesaior pasauunbimMy cnocodamu. M3
BCEX CPEJCTB, CAYIKAUIMX AJISi ONPEeNeseHHs BbIJEPIKKH, ca-
MBIMH TOYHBIME SIBASIOTCS (DOTOINEKTPHUECKHE IKCIOHOMET-
pbl THNA «Jlennnrpan-1», «/leunnrpai-2» u ap. Onu nosso-
JSIOT OPHEHTHPOBATLCHA B M3MEHEHHH BHIIEPKKH IPH nepe-
xone oT onuon nguadparmel K apyrofl. Hauunaiouiemy
hoTONOBHTENO A5l NPOCTOTH MOMKHO MOAb30BATHCA TAOJH-
[1AMH HJIH TOJBHMKHBIM 9KCIIOHOMETPOM. :

Jlnst onpenesnenns BLOEPKKH 1Mo Tabauiam HeoOXOANMO
OTBICKATH MOAXONANLHE 15 KOHKPETHOH CBEeMKH YCIOBHA,
CJIOMKHTH BCE yCaoBHBIE uHcaa. FIpOTHB CYMMbl. HaHTH Bbi-
EEPH{K}’ Ad CBEeMKH. g ; rulis
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BI-I3HPOBBHHE 1 SKCIIOHHUpOoBaHHe

Busuponanue H 9KCHOHUPOBAHHE — 3AK/TIOUHTENBHbIE
DeHCTBUST NPH CheMKe.

[Tpouecc BH3HPOBAHHSI COCTOHT B YCTaHOBKe qroToanma-
para Takum obpasoMm, 4ToOBl B Kaap nonagain oOBLEKTHI,
HaMeUeHHbIE OJI151 CBEMKH.

Paameluenye u3o6paskenus o6 beKTOB B OKHe BU3HP-Aa/b-
HOMepa Y HEKOTOPHIX annapaTtoB He COBHAafaeT ¢ pasme-
ueHHemM uX Ha ¢ortocHumre, Potorpaduposanne Ha OGan3-
KOM pacCTofiHHH KaMepaMH ¢ ONTHYECKHMH Ia/JbHOMEDaAMH
TpebyeT NpH BH3HPOBAHHUH MONPABKH Ha napanmaakc, TO ecTb
cMellenus Qortoannapara B CTOPOHY Takum ob6pasom, uTo-
6b1 n3obpameHue pacrnojgarajock HeMHoro GJHXKe K Kparo
paMkH, obpauleHHOH K oObeKkTHBY. BH3HDOBaHue maeT BO3-
MOZKHOCTDb €Ill¢ pas NpoBepHTh KOMMOZHIIHIO CHHMKA H OCBe-
HIEHHOCTh 00BEKTOB.

[TpasusibHoe nodoxmenue dotoannapata npH CcheMKe
MOMHO NPOBEPHTH TAKMKE C NMOMOLIBI0 Buaouckaress. Ecau
Ha doTorpauueckoM CHHMKe BePTHKaNbHblE JHHHH 00BEK-
TOB HAKJIOHEHBI BIIPABO MJM BJEBO, BU3HPOBAHHE OBIJIO mpoO-
Be/leHO HenpaBHJbHO — QoToannapar Obll HAKJIOHEH.

B kamepax c onTHYeCKHMH JaJbHOMEPAMH H B 3€pPKa/b-
HELX ﬂByXOﬁ'bQKTHBHbIX KaMmepax BH3HpPOBaHHE TPOHCXOIHT
ONHOBpPEMEeHHO ¢ 3KCIOHHpPOBaHHeM. B 0ZHOOOBEKTHBHBIX
3epKajbHLIX QoToannaparax B MOMEHT 3SKCIOHHPOBAHHA
3epKAaJ0 MONHHMAETCA W 3aKpEIBAeT H300parkeHHe cHHMae-
MBIX 00BHEKTOB.

Busuposanne B 3epKasJkHBIX KamMepax THNA «3eHHT»,
«Kpuerana» ¥ ApPyrux HeynoOHO, TaK Kak npu aHadparmu-
POBAHUH APKOCTb. H30ODPAKEHHA CHUMAEMHIX OGBEKTOB HA
MATOBOM CTEKJE PE3KO CHHIKAaeTcH. ]

B doroannapate «Craprt» u Apyrux, Gosee coseplleH-
HBIX, UMeeTCsi YCTpoilcTBO, a4BTOMATHUECKH YCTaHABJIHBAIO-
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uiee guaparmy. OHo Mo3BOJIAET NPOU3BOAHTL HABOAKY HA
De3KOCTb W BH3HPOBAHME TNPH OTKPHITOM JeHCTBYIOLIEM
orBepcTHH oObekTHRa. Hy)knasa anadparma ycranapinBaer-
cfl aBTOMATHUECKH B MOMEHT cbeMKH. [Tocre Toro Kax BH3H-
poBaHue NPoH3BelIeHO, He OTPbIBAS IV1asa OT OKHa BHIOHC-
KaTess, HY)KHO Ha»KaTh HA COYCKOBYIO KHOMKY.

dotorpaduposanue ¢ BbAepKKaMU He Goablie l/ys cex
MOKEeT NMpoHsBoauThCs ¢ pyku, [Ipn cbemKax c BhifeprkKa-
M Gosbiue /o5 cex TpeGyeTcs ycTaHOBHTL (hoToanmapar Ha
WITATHB H NPAMEHNTH CIYCKOBOH TPOCHK.

O6bekTbl cbeMKH TpH GOJbIIHMX BBIAEPAKAX AOMKHb
GbITh HEeNoABHIKHBI, 4TOOBI H306paKeHHe He MOJYUYHIOCh
CMA3daHHDIM.

IIOPTPETHA# CHEMEA

[TopTpeTHasi cbhbeMKa — HanOO/dee PacnpocTpaHeHHbI M
nanGosnee TpyaHbiil Bz (oTorpaduueckoro uckycersa. Oc-
HOoBHOe TpeOGoBaHie NpU MOPTPETHOH CHEMKEe — 3TO MAaKCH-
MaJibHO@ CXOJACTBO C OPHUTHHAJIOM.

[MopTpernas cbemka Tpebdyer or Qororpada He TOMBKO
NPABHJILHOrO pelleHHs TeXHHYECKHX BONPOCOB, HO U 00Jb-
IIOTO XY/0XKEeCTBEHHOro BKYyca.

dororpadupys uyejoBeka, HeoOXOAHMO rnepelaTh Ha
CHHMKE ero (husHueckue 4epThl H OCOOEHHOCTH XapakTepa.
.HHLI‘O UenoBeKa MOMKeT H3MeHATLCH eKeMHUHYTHO Mol BAHA-
npeM pasanunbix Qakrtopos. He cayuafino nopTpeTHbie
CHHMKH, BBIMOJHEHHbIE, KOrJla YeJO0BeK MOACO3HAaTebHO M0~
3UpyeT, MPUBOAAT K HANPAKEHHOMY, HEECTECTBEHHOMY BbI-
paxkeHuio auua ¢ororpadupyemoro.

yﬂ.EHHbIMH nopTpeTHEIE CHHMKH MOXHO IMOJAYYHTH HMEH-
HO TOT/a, KOT/Ia YeJoBEK He 3HAeT, uTo ero Qororpapupy-
or. Ha ¢oto 3 saneuarnen Gpuraiaup npoxoiauukos [epoil
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Couwnanuncriyeckoro Tpyna Huxonait Tuxonos. Henpunyx-
JEHHOCTD, €CTECTBEHHOCTb B NMOPTPeTe NoayueHbl Gaaroiaps
TOMY, UTO 4YeJOBEK He MO3upoBaj, He 3HaJj, uTo ero (oro-
rpa@upyoT. )

CnemKa npousBoiuiach (oroannapatom «Kuep», o6b-
extu «lOnutep-9», naenka 65 ex. FOCTa, nuadparma 8,
BHIAEPXKKA /100 cex, ceTobuabrp YKC-17.

MHeHne HEKOTOPBIX clenuanueTos-hoTorpados, yro aas
MOPTPETHOMN CHEMKU MPUTOAHBI TONLKO (JOTOANNAPATH! ¢ Ma-
TOBBIM CTEKJOM, He coBceM Bepro, OnelT NoKasnwiBaeT, uTo
cpeiaHe- 0 Mano(GopMaTHON KaMepoll MOXKHO MONYUHTb He-
NJA0XHE Pe3yabTaThl,

HanGonee yao6uer ansi nopTpeTHOl CHEMKH 3epKadbHBIe
KaMepbl, KOTOpble 0DeCNeYHBAaIOT BH3YaJbHbIIT KOHTPOJIb NpH
MOCTPOEHUH Kalpa W npasuiabHOe ocselnenne, OcobeHHo
VA0OHB! 3epKaiiblble ABYXOOLEKTHBHBIE (hoToannaparhl npi
GoTorpaupoBaHuK AeTei,

Hannune crennansubix MATKOpHCYIOUHX 0OBeKTHBOB
ads manodopmMarHbix (oToannapartos MO3BOJSET MOJYYATH
CMATYEHHbIE KOHTYPBl M JHHHHM HA NOPTPETHOM CHHMEKE,

Jlyulve Bcero npH NOPTPETHOH CHEMKe MNOAB30BAThHES
JIUHHOMDOKYCHBIMI 00HEKTHBAMIL, AaI0IMME BO3MOMKHOCTD
noJiyuath M3o0pakeHie B KPymHOM Macuitabe.

Wuoraa poronoburens npu echeMke DpynnoBoro noprpe-
Ta NPHUMEHSIOT IIHPOKOYroabHbIe 00BEKTHBE B MatohopMar-
HBIX KaMepax. 9TO He COBCeM Y/1auHo, TaK Kak U306pakenie
No KpasiM Kajipa HCKalKkaercs.

Ipu ucnonbzosannu cpeaHe- u manoopMaTHbix (GoTo-
annapaTtoB HMEETCS BOZMOMHOCTb MPOH3BECTH HECKOJBKO
CHUMKOB 0e3 nepesapsijiki annapara H BIOCJEACTBHH Bbl-
Opatbh HapboJsee ylayHble HEeraTHBEL.

He cnenyer npu noprpeTHoii cheMKe CHAbHO nuadparmu-
poBaTh OOBEKTHB, TAK KaK y Mano(OpMAaTHBIX KaMep OH H

o

0eg Toro. raer GOaBLWYIO PIYOHHY PE3KOCTH.,
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HeratupHblit MaTepuan, HCnoab3yeMblil 118 NOPTPETHOM
CBeMKH, [0/I7KeH ObiTh C1a00KOHTPACTHBIM, MOCKOABKY &
yBeJHYEHHEM KOHTPACTHOCTH HA CHUMKE NMOSBASIOTCH OUeHb
fipKHe LBeTa u rayboKkHe TeHH, YTo HCKa)KaeT o6beMHOCTh
H300paXKenus.

YUHTBIBAA pPa3nHuHble OTTEHKH LBETA OTAENBHBIX uacTeil
auna ororpadupyemoro (BoJoCH, r1asa, Kowka), HeraTHs-
HBIH MaTepuan J0JIKeH ObITH MAHXPOMATHUECKHM HJH M30-
MAHXPOMATHUECKNM.

BeicokouyBeTBHTENBHBIT MaTepuan u 60JblIas CBETOCH-
J1a 00BEKTHBOB Mano(OPMATHBIX H cpeaHeopMATHBIX Ka-
Mep AAlOT BO3MOXKHOCTh NPOH3BOIUTH CHLEMKH C MOMEHTAb-
HBIMH BbIAEpPKKaMH, 6e3 UPHMEHEHHs CIHLIIKOM fPKHX HC-
TOYHHKOB CBeTa.

IMoprpernas cwhemka
IPH HCKYCCTBEHHOM OCBElleHNn

KauecrBo nopTperHoil ¢hbeMKH BO MHOTOM 3aBHCHUT OT
ocsellenns. Haubosee Xopommne nopTpeTHble CHUMKH MOK-
HO MOJAY4HThR B TOM Cayuae, koraa y totorpacta ectb BO3-
MOZKHOCTb PETYJHPOBATh OCBEIIEHHE MO CBOEMY YCMOTpe-
Huto, JIyuinm BHAOM OCBeILeHHR /s nopTpeTHoil dotorpa-
hHH ABASIETCA MACKHIT CBET, NIPEHMYIIECTBEHHO paccesubli,
PICXO;’lﬂ{lLI‘Iﬁ H3 HECKOJBbKHX HCTOYHHKOB HJH H3 OMHOro HC-
TOYHHKA, € [PHMEeHEHHEM OTPamKalolulux IKpPAanoB. Tal{ﬁt‘
VCAOBHA Jerue BCero cos/laTh B CI)O'I'OHTE..’H::E, rie MOXKHO a5
Kanaoro oTjieqbHoro cayyasa BoGpath HeoOXOAHMOe OcBe-
LHIeHHE. O,’IHEII\'O IIpH HanH4YHH onpenenedHHoro HaBbiKa H B
0OBIMHON KOMHAaTe, PeryJaupys ocBellleHHe, MOXCHO LOOHThCS
HENAOXHX Pe3yJbTaToR.

[Tepea TeM Kak ycTaHOBHTB OCBEIHIEHHE, HEOOXOANMO Bbi-
GpaTh MecTo Ansi chemku., Hanbosee ynoGhoe mecto B Kom-
HaTe — Y CTeHbl, KOTOPAi MOIKET CAYKHTb {|)0HOI\L (IJOH He
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AOJIEEH OBITh MHOTOLBETHBIM, CAUIUKOM CBeTJAbIM HJ/JAK CJTHIL-
KoM TeMHBIM. Jlyullle Bcero MCno/sib30BaTh CTEHY, oKpalleH-
HYIO B HEATPa/bHBIA LBET, WIH CHEUHANbHO H3TOTOBJCHHBIN
ansa stux ueaefi akpan. [Npumensembie unorga ¢ortoniobH-
TenAMH B KauecTBe (oHa npocThiHd M Geablli Juct Gymaru
C03/1a10T Ha CHHMKe H3JHIUHE SIPKOe MATHO, Ha KOTOPOM akK-
[EHTHpPYeTcs BHHMaHHe MPH paccMaTpPHBAHHH CHHMKA.

doTorpadupyemMplil 10JKeH HAXOAHTbCH Ha ONpejeneH-
HOM PACCTOAHHH OT (hoHa, 4TOOBI HE MOJYYHJIHCH HA CHHMKE
Hexenateabnble TeHu. Eciu JKe TeHb HCNOMb3YETCA MMl KOM-
NO3UIHOHHOTO TMOCTpoeHusi Kanapa, dotorpadupyeMbiii pas-
MelllaeTcsl HernocpeAcTBeHHo Y (poHa.

[Tocne BbiGopa oHa W pacnodoxeHus (ororpadupye-
MOTO HeoGXOAHMO NPHCTYIHTL K ycranoBke csera. Hanuune
HECKOJNbKHX HCTOUHHKOB CBETa pPaspellaeT HCIoJb30BaTh HX

oH
/GD

Lo P
/ “
IKpan o
/
T &
Puc. 58. [loprpernas cbemka npn  Pue 89, Tloprpernas cnemka
ABYX MCTOUHHKAX CBETA, MpH TpeX HCTOYHUKAX CBETa.
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Mo ycMoTpennto Qororpada Kax OCHOBHOTO pHCYIOUIErn
CBETA, BCIIOMOTaTe/bHbIX TOJACBETOK H A5 OCBELIEHHs (oHA.
Hauunatouemy horoqioburenio MoxKHO pPeKOMEHLOBATH
nokasanuoe Ha puc. 58, 59 pacmonoxkeHHe UCTOUHHKOB CBe-
Ta npH noprperHol cbemke. [TosoxKeHne OCHOBHBEIX HCTOUHH-
KOB cBeTa M0M7KHO OBITH Ha YPOBHe (hoTorpatupyemMoro.

Ioprpernas ¢heMKa Ha OTKPLITOM BOZIyXe

Ilpu noprpeTHoil cbeMKe HA OTKPBITOM BO3AyXe OYEHb
BAXKHO He [ONYCTHTb OcBellleHHs (ororpadupyemoro nps-
MbIM COJIHEYHBbIM cBeToM. Peskuil cosnneunbll cper, nomas
Ha Juuo Qororpadupyemoro, o6pasyer rayboKHe TeHH 0L
raasaMu, HOCOM M PTOM, 3aCTaBJ/sIET YeJOBEKa ILLYPHTHCA.

HaunGonee 6aronpHATHEIME A5 DOPTPETHON CLEMKH HA
OTKPBITOM BO3J1yXe SABJIA-

IOTCST YTPEHHHE HJH Beuep-

HHE yacel, macMypHas Mo- Lo/HYE

roga HJIH Korjga coJgHie

cnpsiyerca 3a obaaka, Tor-

[la coajaerca MATKHH pac- \
cesHHBIH cBeT W doTorpa-

\
upyeMbIl YyBCTBYET cebs
cBOGOAHO. \ obpeKxm
HUcnoabsosanne mpoc- \

TeHHX OoTpazKartejed mnpu
MOPTPETHOH CHEMKE HA BO3- \ /
JyXe paspelnaer pery/iupo- ompaxamens \ [

BaThb ECTECTBEHHbIH CBeT,
cozgaer HeoGxomumoe Go-
koBoe ocsellenne. Haunbo-
Jiee MPOCTOH OTpaXKATeNNb—
OBHIUHBIH AHCT Geqnoi Oyma-
riu. PasmectuB ero, Kax

Puc. 60. Pasmeienie orpa-
wareneH NpH  HOPTPETHOH
ChEMKE HA OTKPHITOM BO3JyXe.
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noxkasano Ha pic. 60, MOXKHO yCHANTL JielicTBHE MepeiHero
CBeTa. Y/auHBIE PeayabTaThl MOCYT OblTb MOJYYEHBI TMPH
CheMKe B COJIHEUHYIO MOroAy HJAH IpPH KOHTPOBOM OCBe-
HE@HHH.

Ecin npu cheMKe (HDOHOM CAYKHT rosyboe Hebo H Hexe-
JAatesbHo Ha CHUMKe MOJNYUMTH €ro 4pe3MepHo CBeTJIbIM,
HYJKHO MPUMEHHTEL JKeJNTHI CBeTOQHALTP. TeMHO-xKelThli
cperoduabtp JKC-18 yenaupaer KOHTPACTHOCTb OCBEUlgHHS
autla ¢ororpadupyemoro, ocnabaser ronyboie, cHHHE H 3e-
JieHble Y4acTKH 00BbeKTa CheMKH.

Jlas yMeHbUIeHHsl pedKux TeHel Npu NpsMoM COJHEYHOM
CBETe MOXKET OBITh IIPUMEHeHa 3JIeKTPOHHO-UMITy/AbcHAadA JAaM-
na. OHa JaeT BO3MOMKHOCThH NMPOH3BOAHTL CHLEMKY mpu 6o-
KOBOM M JIOOOBOM COJHEUHOM OCBEIEHHH.

donoM NpPH MOPTPETHOH CHEMKE HAa OTKPHITOM BO3AyXe
yalle BCErO CJAYMHT JHCTBA JAEPEBbEB, KYCTAPHHKOB. Heo6-
Xoiumo H3beraTh UPE3MEepHOH MeCTPOTBHI M CHJABHOH OCBe-
meHHocTd (oHa, TaK Kak Ha CHHMKe TpyAHO OyAeT pa-
300path, 4TO SIBJAAETCH IVIABHLIM M UTO BTOPOCTEMEHHBIM.

IHoprpernan cheMEA
B [MOMELIeHHM IIPH THEeEHOM
M MCEYCCTBEHHOM OCBELIECHIM

Ilpu nopTpeTHoH cbeMKe BHYTPH MOMELIEHHA AHEBHOTO
cpeTa OblBAET HEA0CTATOYHO, B 3THX CAydasx HPHXOLUTCH
NPHMEHATh JONOMHHTENbHO HCKYCCTBEHHBIH CBeT. [Tpucry-
nas K cheMKke, HeoOX0AUMO PeIUHTb, B Ka4eCTBe KaKoro cpe-
Ta Gy[eT HCMOMb30OBAH €CTeCTBEHHLIH CBET — OCHOBHOTO, A5
ocpellenust GoHa, Wi Kak HCTOYHHK PaCcCesHHoro cpera,
B 3aBHCHMOCTH OT 9TOro cjeayer BbeIGpaThb MecTo A

ChLEeMKH. =
B xauecTBe MCTOUYHHKOB CBETa B NNOMEMCHHH MOIYT ObITh
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HCTIOIB3OBAHBI J1AMIIBI HAKAJIHBAHUS HJH SJEKTPOKHO-HUM-
nyabeHble. JIaMILl HaKaqUBAHUS KEJIATeAbHO MOMELIATH B
otpazareau. [Ipeanonoxuy, uto KoMHATA, B KOTOPOH mpo-
H3BOJHUTCS ChEMKA, HMEET oJtHo oKkHO. B srom cayuae ayum
JHEBHOTO CBeTa, IPOXOAsIILHEe Yepes OKHO, A0MKHEl OCBEeTHTD
Juio Qortorpadupyemoro cieBa, a oCBeTHTeAbHBI npubop
MOKHO HCNOIB30OBATE /I OCBEULEHHA TEHEBLIX YYACTKOB JIH-
na cnpasa. [lpn Takom MmomoKeHHH HCTOUHHKOB ecTecTBeH-
HOTO M MCKYCCTBEHHOTO CBeTa MOJYYaercs Xopoluas mpopa-
boTka GopM H MArkas rpajalus TOHOB Juua (poTorpadu-
pyemoro.

[Ipyn nanuuun HECKOJABKHX HCTOUHHKOB HCKYCCTBEHHOTO
CBETA MOXKeT ObIThH HCHONb30OBAH APYFOH BapHAHT OCBellle-
nus, JlueBHoill cBer, ocBemas Jauuo (ororpadupyemoro,
HIpaeT pojib 0OLIEro pPacCesHHOro CBeTa H CO3/4eT BIEeYarT-
JeHne o0beMHOCTH, OJHH MCTOUHHK HCMOAb3VETCH B KayecT-
Be OCHOBHOIC, a BTUPOI:JI CHYVAHT M5 MTOHACBETKH [1_)0113,

Ecan B KauecTBe HCTOYHHKA CBETA HCHOOJB3YETCHA 3/eK-
TPOHHO-UMDYJIbCHAA Jamiia, TO €€ MOXHO NMEPEHOCHTL R
moOylo Touky KomHaTel. [lpu yCTaHOBKe SJ€KTPOHHO-MM-
NyJbCHOM JaMIbl BIEPedH anmapata MOXHO NPOH3BOIHTH
CLEMKY C MOMEHTAJNbHOH BBIIEPIKKOIL.

CHuMOK Ha (oTO 4 clejaH ¢ HCNOMb30BaAHHEM 3JIEKTPOH-
HO-HMTYJIBCHOH] JaMIlbl B KauecTBe OCHOBHOTO MCTOYHHMKA
cBeTa.

XOPO}_LIHE! [JEB}-’J]I:THTH Moayudiores, Koriaa CBeTOROH Mo-
TOK OT H?.\-IIIyJIbCI-IOf:I J1aMITbl ]IEH})HBHHETCH Ha MTOTOJIOK.

OnucaHHbie BAPHAHTHL OCBELIEHHS NPH MOPTPETHOMH CheM-
K¢ B KOMHATE, KOHeUHO, He HABJASITeH HCUepObIBaIOIIHMH.
C npuobpetcHueM ONpeIeJeHHOro onbiTa (oToxobuTeNDL
TBOPHMECKH CMOXKeT p{;’.Il.IﬂTIv IiUJ’IpDCl:I KOMIO3HIHKE H OCBe-
LIeHHOCTH [IpH TOPTPETHOH CheMKe,
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Veranosra doToannapara
npu MopTpeTHoll CheMKe

BuiGop TOYKH CheMKH B KaiKIOM OTAEJBHOM ciyuae 3a-
BHCHT OT KOMMO3HUMOHHOTO MOCTPOEHHA Kajpa: oT I[O3bl H
nosoxkenus (ororpadupyemoro, 0coOeHHOCTEH OCBELIeHHA,
a4 HHOrjJa M OT Xapakrepa 4Ye/oBeKd.

Paccrosume, ¢ KOTOPOTo NPOH3BOAMTCH CheMKa, ycTa-
HABJAMBAETCS B 34BMCHMOCTH OT TOro, KaKue 0OBEKTbl [0J-
sKHB! ObITh 3anevatyensl. Ho B vio6oM caydae npe mDopTpeT-
foli chemMKe HsobpaxkeHue (ororpadupyemMoro AOJMMHO 3d-
HUMAaTh OOJBILYIO IVIOWAAb B KaJpPOBOM OKHE.

doTorpagupys 1aIbHOMEPHBIMH KaMepamu, HeobXoauMo
He 3a0bIBATH O TMONPABKAX HA Mapaniakc.

Haunyuymum paccTosiHueM Npu NOPTPETHBIX CheMKax A
MagopopMaTHbIX KaMep ¢ HOPMaabHbIMU O0BEKTHBAMHK CUH-
raercs paccrosinue He 6muke 1,5 4. Ilpu menbuiem paceros-
HMH HA CHUMKE HCKAXCAIoTCH NMPONOPIMH MHId CHHMaeMOoro.
Hecmotps na To, uTo ¢ paccrosuua 1,0 u uzobpaxenue 1no-
jlydaeTcs Ha HeraTHse He B KPYNMHOM maclitale, npu mneuva-
TAHHH C COOTBETCTBYIOLIHM YBeJHUYEHHEM H Ka/IpHPOBAHHEM
MOIKHO JOOHTBLCS TOJYyueHus HeoOX0AMMOro pasmepa H30-
BpaxkeHus.

UroGsl moayunrk CHHMOK B Go/iee KpynHom MacimTaGe
npH chemke ¢ paccrosuus 1,5—2 a, Heo0X0AHMO HCIO/IB30-
BaTh B MajnodopmaTHEX (poToannaparax ANMHHODOKYCHbIE
noprpernsie o0bextusbl «lOnuTep-9» ¢ GoOKycHBIM paccTos-
HueM 8,5 cu MU TeneoOBEKTHBB ¢ HOKYCHBIM PacCTOSHHEM
13,56 e ?

doroannapar npu nopTpeTrHod cheMKe B OOJbIIMHCTBE
c/yuaeB yCTaHABJAMBAETCA Ha yPOBHE JHIA CHUMAEMOro.
dororpaduposanne ¢ 0Oojee BLICOKOH MM HU3KOM TOUKH
MPHBOIHT K MAaciITaOHOMY YMEHBIUEHHMIO BepXHEH HH HHIK-
Hell YacTH JMiLd,
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He cieayer octaBasTs upeamepHo GOJBIIOr0 He3ano-
HEHHOrO MPOCTPAHCTBA B Kajpe, a Takie pasMellaTh H3o-
GpazkeHue rjaBHoro o6beKTa ¢ Kpaw paMKi.

Boabie cBoGoaHoro Mecra B Kaape JKenaTenabHo OC-
TABMATb C TOH CTOPOHBI, Kyaa ofpalileH B3NS CHEMAae-
MOTO,

[Toptper mokeT ObITH FONOBHOM, MOSICHON WM BO BECh
poct. IIpu nosiciom nopTpeTe U BO Bech POCT HEH3BEIKHBIMH
3/EMEHTAMH  KOMNOBHLUHH ABJAAIOTCA MpeAMeTsl 06CTAHOBKH,
KOTOpEIE IOJKHBI HMeTh BTOpOCTeneHHoe 3Hayenue. [lpa-
BHJBHOE pa3MelleHHe mpelaMeroB H ¢cBof0/HbIE MecTa Kajpa
CrocobeTBYIOT 3aBEPIIEHHOCTH KOMIO3ULHOHHOTO MOCTPOe-
HHS CHHMKA.

HaBoake na peskocTb # YCTaHOBKe MIYGHMHLI PE3KOCTH
TaKe cnenyer YAendTe cepbesHoe BHHMAHHEe NPH NOPTPET-
HOH CBEMKe.

Haponka na peskocTh, Kak NpaBuao, NPOH3BOAMTCS 1O
rnasam Qotorpadupyemoro. [Ipy cbemMrax B KpynHOM nJja-
He OTHeNbHBIe AeTa/H, HallpHMep OfeXAa, MOTYT OKa3aTbes
MeHee Pe3KHMH, HO 3TQ HE€ CHHMAET KauyecTBa CHUMKA, Tak
KaK NpH ero paccMaTpHBAHHKM OCHOBHOE BHMMaHHe obparuna-
eTCA Ha LIABHBIA yuyacToK 00beKTa CHEeMKH.

POTOTPAPLPHPOBAHME JETEMH

dotorpapuposath aereir ynobHee Bcero IpH X0po-
LIeM OCBELlEHHH, TAK Kak HeobXoaHma HeOoabluAas BbI-
JeprKKa.

dororpaduposanne neteii cpeaHedopMartHoil u Magno-
dopmaTHON KamepaMH AAeT BO3MOMKHOCTb MPOH3BECTH ce-
PHIO CHHMKOB, H3 KOTOPBIX BMOCJIEACTBHH MOXKHO BbIGpPATH
GoJsiee ynaunble Kanph (dorto 5).

dororpadHueckas cbeMKa fAeTeli MoxKeT ObITh MPOH3Be-
AeHa NpH [AHEBHOM H HCKYCCTBEHHOM OCBELUEHHH, NpHUEM
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HeoOXOAMMO CAEAHTL 34 TeM, 4ToOLl He OBIJIO MPAMOTO MO
nanauus Jyuefd cBera B riasa pebenka. lsoGpaxenue 6y-
ner Oosee ecTECTBEHHBIM, KOrfa peGeHOK yBJedeH WUTPOH H
#e obpaulaer BHUMaHue Ha dortorpada.

Jlydie nmo/ab30BaThCA BBICOKOYYBCTBHTEJbHBIM HEraTHB-
HBIM MAaTepuaJsoM, JAaloUiuM BO3MOMKHOCTH [POH3BOMHTL
CBEMKH ¢ MOMEHTaJbHBIMH BBIJIEPIKKAMH.

Haubo/siee MPUTOAHBIMH /151 CHEMKH JETEH ABJISIOTCS
ABYX0OBbEKTHBHBIE depKaibible KamMepbl THna «J/Tio6uTenb-2»
W Ap., paspeliaioline c/1euTh 3a peGeHKOM IPH MOJr0TOBKE
K CLEMKE H B MOMEHT ChEMKH.

Oznuy w3 Haubojee 4acTO BCTPeUAlOUUMXCHA HEJOCTATKOB
HauuHaomux (oroaiobuTenefl B MOPTPETHOH ChEeMKEe — 3TG
MOBBLILIEHHAA KOHTPACTHOCTH HEFaTHBHOTO H300pakeHus.
Ona BO3HHMKAeT H3-3a MaJoii BbiJepKKH BO BpeMs CheMKH,
nepenposiBaeHHs HeraTHBOB W/H OT TOrO, UTO HEraTHBHbIN
martepuan o6paboTal KOHTPACTHBIM, GBICTPO AEHCTBYIOMHM
POABUTEIEM.

[Tpu mopTpeTHoOll CheMKe MIeHKY Jyullie odpabarThiBaTh
B Me/IKO3epHHCTHIX, BHIPABHHBAIOUIMX MPOSIBUTENSX, obecne-
YMBAIOULIAX TIONYUeHne MSrKHX HerarisoB. O6paborka Hera-
THBHBIX MarepHanoB Majso(opMaTHBIX (OTOANNAPATOB He-
yao6Ha TeM, UTO OTCYTCTBYET BO3MOKHOCTh BH3YABHO Clle-
JUTH 34 NMpOLECcOM NPOSBJIEHHA (32 HCKJIOUEHHEM Cayuaes
NOJIb30BaHUsA ceHcHGUIH3aTOpaMu). j ]

[IpapuabHo TNPOABHTL HEraTHB MOPTPETHOrO CHHMKA
MOXCHO TOJBKO TOraa, Kor/la ecTb BO3MOXKHOCTE CINeJANTh 34
MPOLECCOM MPoABJAeHH:A, NpopabartbiBas NPH 3TOM AeTamH
B TEHAX.

[TeyaTaTh NOPTPETHBIE CHUMKH HEOOXOMHMO Ha HOPMAalb-
HBIX W MmATkuX (ororpaduueckux OyMarax ¢ MaToBoi Mo-
BEPXHOCTHIO.
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NEN3AMHAA CHBEMEA

Onuum M3 Haubosee pacnpocTpaHeHHbIX BHIOB CHEMKi
apagercs neizaxcHas chbeMra. HekoTopbiy (GoTomioOHTe A
KAJKeTcsl, UTo Meli3akHble CheMKH — caMblii HPOCTOH BHA
(ororpadupoBanns. B 1eMCTBUTeIBHOCTH 3TO HE TaK. Onun
M TOT e nefidax, no-pasHoMy BOCHPHHATHIH K 3anevatyieH-
HbIf, HA OLHOM CHHMKE OYJET HEBbIPASHTENbHbIM, Ha APY-
rOM — BBICOKOXY107KeCTBEHHBIM.

Ouenb y100€H A Mei3amHOH CheMKH MaJjiothopMaTHBI
dhoroannapar. Hanuune CMeHHBIX OOBEKTHBOB oOJeruaer
NpaBHALHOE KOMIO3HLHOHHOE NOCTPOEHHE Kaapa, KOTOPoe B
OCHOBHOM H BJMSIET Ha KauecTBO MeH3aKHOro CHUMKA.

HoGuThes XYMOMKECTBEHHOIO CHMMKA TONbKO 3a CHET
NPaBU/ILHOTO pellleHHs TEXHHUECKHX BOMPOCOB (HaBoAKH Ha
pPe3KoCTb, ONpefleNenus guaparmMel u BHILEPIKKH) HEBO3-
vouHo. OnbiTabli  Qororpad-nei3axucT, mnpactynag K
ChEMKE, MPEXKe BCEro PeHiuT, MOXKHO JH (dororpaduyeckum
nyTeM BOCIPOH3BECTH paccMaTpUBaeMblil neizax, ¢ Kakofi
TOUKH HeoOXOMUMO NPOH3BECTH CHEMKY, B KaKoe BpeMs HHH
i YTO TyiapHOe AoJKHOo ObITh 0TOOpAKEHD HA CHHUMKE.

Bei6pas BuaonckaTeqem (oToannapara Takylo TOUKY
CHEMKH, ¢ KoTopoil Hanbosee BBIPASHTEJNHHO MOJKHO Oyner
H306pa3uTh CHUMAEMBblil Nef3ax, doTtorpad nosKen mpocae-
MUTh 33 KOMIO3HLHOHHON B3aHMOCBA3BIO OTANBHBIX yuact-
koB Kaapa. Ha mepeanem nuaHe A0/KHA HaXOMUThCSA T/14B-
Hasl CIOMKETHAA 4aCThb CHHMKA, 3aTeM — NpaBHJabHO pacno-
No¥KeHHble AOMOMHATe/bHEEe 00BEKTHl U (OH.

Onpenenennyio 4acTs Kaapa B nefsaHol cheMKe 00BIU-
Ho 3aHuMaeT He6o. PoTOrpauUecKHil CHIMOK, Ha KOTOPOM
He6O He BOCTIPOH3BEAEHO, BBHILJSIHT OE37KH3HEHHDLIM. Ouenn
paJKHO BHIGPATH M COOTBETCTBYIOLlEE pacmonoxenue obma-
KoB Ha HeOe. B HEKOTOPBIX ciaydyasx NPHXOAHTCA OMKHAATh,
[I0Ka MX pacrno/iozKeHue U3MennTed.
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. HauGonee yno6HBIM Bpemenem mas nefizaskuofi cheMKH
ABJSIIOTCA yTPeHHHe H npejseuepHne yachl. B sro Bpemst
gt}.{f;lwu?moc;emaw 00BEKTHI CheMKM HEMHOTO COOKY, B CBA3H
¢ oﬁﬁ:enn?b!gfme}me HX Ha cHHUMKe Oyner Gojee penbedHbIM
DoTorpapuuecKuii CHUMOK, BbITOJAHEHHbI] B MOJIOMKEHIH
Korjaa CoJIHIe HAXOAMTCH 3a (oTOannapaToM HJH B seHure,
BEITVISIIHT OBBIYHO NIJIOCKHM, :
Ecau olHMM U3 371eMeHTOB Nef3aKHOro CHUMKA SBJIfAET-
Cfl BOAHAS MOBEPXHOCTb, HEOOXOAUMO PEIIHTD, He MO/ YUHTCS
JH OHAa HAa CHHMKE YpeaMepHo KOHTpaCTHOFI, a 0cTanbHbIE
3JIeMeHThl HeBbIpasuTeabHbiMu, Ha thoro 6 t-’J'OJ]bL[I}'IO YacTh
Kajpa saHHMaeT BOAHAs MOBEPXHOCTD, HO, HECMOTpS Ha 9710
HsoOpazkenue nepejaHo peabedHo, cosiaer .nepcnem}m :
CHUMOK CcleNaH, KOrjaa COoJHLEe HaXOAW10ch 34 oﬁnaKawy‘
[pu dororpaduposanun nefizaxei ¢ ,umwkyule:i’wﬂ B0
HOYW [OBEPXHOCTbIO HYXKHO GpaTh Gomee npo.rto,r{k(ménbmj:
BBIIEPIKKH, IPHMEHATH CBETOMHALTPHL. [1pu ouenp KOF:OTKI-I(:
BbIAEPIKKAX MOKET NOMYUHTBCS BreyaTienue 3acmsm~;
ﬁeamuarjeﬂnon BOJ/IHOf TOBEPXHOCTH, YTO 3HAYHTE ( -'L'l
IUHT nefi3azKHblid CHUMOK. ; o
[Ipu gotorpadupoBannu NpoTUB COMHIIA MOKHO HOGHTL
(;‘,H Hd CHHMKE TakOro BHeuaT/neHHd, KaK GyIITO CLEM;{H I (;:
H3BeleHa B HOUHOe BpeMS NMPH JYHHOM OCBelLeHHH Hp.n
9TOTO BBIACPIKKY MONKHO ONpPEeNHTh Mo C‘BETJIIJ.I.M oﬁ't;ex'ra'ﬂ
Mensaxa, a yuacTKH, HAXOASIUIHECHA B TeHH, TOJyYaTes nlfa
HeraTuBe C HeloAepIKKOH. (
[Tpu cbemKe aumuux nefizaxeil B conHeunsifi geHb co3-
JaeTcs MOBLILICHHAS KOHTPACTHOCTh, TAK KAK cler D‘I‘p"l}i{l'l-
eT ﬁqnbmoe KOJIMUECTBO MAajalOUHX Ha Hero cmre-ror{\jﬁb;
ayueil. 9To HEOOXOMUMO MOMHHTL NpH dmmrparbﬁ s
qojedt Ha (oHe cHera. S
BaxHbIM yenoBHeM nef3a)Holl cLeMKH B 3HMHee BpeMms
SIBJISIETCSl PABUJIBHOE ONpejiesiente Bolaep:KKU, Ecan Go;n;-
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Y0 YacTh Kajpa 3aHHMAeT CHEXKHbIH TNOKPOB, BBIAEPIKKY,
BHIOpAHHYIO 110 APKOCTH CHEra, HEOOXOAHMO YMEHBIUIHThH
B/LBOE.

Ecau na dorocHuMKe cHer mepejaH B Buie poBHOH T10-
BePXHOCTH, 3TO NPHUBOAHT K XY/L0KeCTBeHHOH HesaBeplleH-
HOCTH CHHMKA.

[Tpy (otorpaupoBalun JIOACH Ha ¢one cHera Oepyr
CPeAHIOI0 BELIEPIKKY MeK/y BbIAEPIKKAMH, MOCUHTAHHBIMH
10 TeHSM H M0 CBETJILIM MecTaM.

Boaplias ponb nNpu chbeMKe 3HMHHX nefizaykei npuHan-
JIeJKUT BHIOOPY HEraTHBHOTrO MarepHana H cBeToduaAbTPA.

Jlyuuie Bcero mpuMeHsiTh NPOTHBOOPEOJIbHBIE HErATHBHBIC
marepranbl. HauGosee pacnpocTpaHeHHbIH H30MAHXPOMATI-
geckuit mMarepuan u 6e3 cBeTo(pHIbTPOB AAET XOPOIUIHE pe-
syapraThl. MOMKHO TpUMEHSATH NpH CheMKax B COJIHEYHBIH
feHb TOASIPH3ANHOHHBIH CBETOMHIBTP, MOCKOJABKY roayboe
HeOO 3HAUMTENLHO TeMHee CHera.

[lefizaskuast ¢heMKa HOYBI0 MW B MO3/IHHE Be4yepHHe 4a-
bl MOZKeT GBITH TIpou3BeieHa fModbiv (hoToanmapaTtom ¢ He-
KYCCTBEHHBIMH HCTOUHHKAMH CBETa. YuuThlBag HeA0CTATOU-
HOCTh OCBElLeHHA, Nel3aKHble CHeMKH B HOUHOE BPEMS, Kak
npaBuo, HeoOXOAHMO NPOH3BOAUTDH (oroannaparom, yera-
HOBJEHHBIM Ha IITATHBE, C OTKDPBLITHIM JAEHCTBYIOLIHM OTBEP-
ctinem obwextusa, [lpu stom (oroannapat A0JMKeH ObITh
ycraHos/eH Ha GecKoHeUHOCTD.

HeraTupHble MatepHasbl cjeayer BbIOHPATh UYBCTBH-
renpaocTbio 180—350 ex. FOCTa. Ouun aai0T BO3IMOMKHOCTD
NPOM3BOANTL yKasaHHble CHEMKH C MOMEHTANBLHBIMH BBLIED-
FKKAMH,

[Meiizaxuble ¢CHLEeMKH B cayuasx, KoOrga JiyHa ABJSIETCS
OJAHHM H3 3JeMeHTOB KOMITO3WUHH, NOJ X HBL I'I[JGHBBO,&HT]:Cﬂ
¢ pbigepskkoit 1o 10—15 cex, Tak Kak MpH BblAEPIKKE CBBIILIE
90 cex AyHa Ha CHHMKe TOJYuaeTes CABHHYTOM.

ILaa npopaboTku 00BHEKTOB, HAXOAANHXCS B MalooCBe-

147



UEHHBIX MecTaxX, CheMKY Heo6X0AUMO NPOH3BOANTE CO IITA-
THBA C JUTHTEJNbHBIMU BBIAEPIKKAMIL,

Hpoeaﬂma;oumﬁ dBTOTPAHCIOPT € 3dKJKEHHBIMH (papamu
OCTABHT O€Jible MOJIOCE B KaApe CHHMKA, OT uero oGBbIUHO
s(dext cHnMKa He yxyamaercs.

Dororpaduyeckas cheMKa (hefepBepKOB NpPoN3BOLHTCH
C NPOAOJIAHTEABHBIMH BblAepKKaMu, [Tna atux nenef thoro-
dllllapat yCTaHaBJAHBA4€TCA Ha IUTATHBE W HABOAKA Ha pes-
KOCTL NPOM3BOMHTCHA HA MECTO NPEANoNaraeMelX paspblBos
H najaenud Qefiepsepra. Ecan oGbexTun OTKPHITL Ha 2—
4 cex, HauMHas ¢ MOMEHTA pasphiBa pakeTkl, To Ha ¢oTo-
VIeHKe 0To6pasuTest Bech NyTh MALCHHS (defteppepka.

Has OHOBPEMEHHOro 3ameyarnenus efieppepka u ro-
POJCKOro neusaxa HeoOXOMMMO BHAYAJE HMPOHIBECTH CheM-
KY OOBEKTOB rOPOACKOTO Mei3a)<a, a 3aTeM Ha 5TOT ke
Kallp MPOH3BOAHMTCA CheMKa (eitepBepka ¢ Gosee KOpPOTKOH
BbIEPIKKOH. DTOT ke 3(peKT Moxer GHTh moayuen u npH
MeqaTaHHu CHHMKA C ABYX HETdTHBOB.

BajKHpIM 571€MEHTOM KOMMOSHIH NpH ChEMKE B HOYHOE
BpeMsl SBJAIOTCA HCTOYHHKH CBETA W MX NPABHJABHOE PACIIO-
aoxenne. Ha (oto 7 xopomo nepenana nanopama sapona.
Herounukn cBera, mokazanubie Ha CHHMKe, MPUAAIOT eMy
eite Goapwuit s(dexr. CheMra NMpousBoAHIACH tdoroanmna-
patom «KuneB» co mwrartusa, aumadparma 2,8, BBIJIEPIKKA
0,5 cex, uyBerBuTeNbHOCTSL neHKH 130 e1. TOCTa.

HanGonee npurofnsiMu s HOYHBIX CHEMOK SIBASOTCS
HOPMAJBHBIE H3OMAHXPOMATHYECKHE H MAaHXPOMATHYECKHE
HeraTHBHEIE MAaTepHaJIbl,

Ilpi HOUHBIX ChHEMKax yA06HO MO/IB3OBATLCA CBETO3A-
uuTHBIME 6aeHnaMu. Dororpaduueckne chemKH, MPOHBBOIU-
Mble C mepeiHnM H GOKOBbIM oCBelIeHHeM, TpeGyioT npa-
BUABHOIO ONPEAeaEHHUS BBIAEDKKH MO CBETJBIM M TeMHBIM
MeCcTaM CHHMaeMbIX 00BeKTOB.
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APXUTEETYPHAS CHEMEA M CBEMKA MHTEPBEPA

OcHoBHAasi 3a7aua apXHTEKTYPHOH CbeMKH — MepenaThb
Ha (hoTocHUMKe MPaBHIbHOE NMPEICTABIEHHEe O COOPYKEHHH.
OrcyTeTBHE NMECTPOTH KPACOK B APXHTEKTYPHOM  CIOXKETE
HeMHOT'0 06JeruaeT phHiNoJHeHHe 3TOH CHLeMKH 10 CPaBHEHHKIO
C APYTHMHE BHIAMH.

[Ipesx/e yem MPUCTYNHTH K CheMKe, HeOOXOAMMO BHUMA-
Te/IbHO H3YYHTh apXHTEKTypHoe coopyikeHue, Boibpath T0Y-
KY CHeMKH /1A BOCHPOH3BEJEHHs HA CHUMKe OCOOEHHOCTEH
3/AHUA W TeOMETPHUECKOil TOUHOCTH H300p aXKeHus.

Ouenb BayKHO NP apXHTEKTYpPHOIl chbeMKe BbLIOGpATH Mpa-
BHJIbHOE ocpellenwe. OnHo H To e apXUTeKTypHOe Ccoopy-
JKeHHe 110-pasHoMy GyAeT nepeano Ha CHHMKE, eciid ero go-
Torpad)upoBaTh B PasaHUHOE BpeMA H ¢ PASIMUHBIX TOUEK.
[TostoMy mpeABapHTeNbHO HeoOXOAHWMO ONpeleNnTh, B Ka-
Koe BpeMs JHA apXHTeKTYpHblT aHcambab Byner HaunboJee
GaaronpHATHO OCBellleH, Korja OyAyT HaHayUlIHM obpasom
MOAUYEPKHYTHI 0COOEHHOCTH COOPY2KEeHH .

TemHBIE 30aHHS KenaTeabHo Gororpaduposath npy npa-
MOM COJIHEUHOM OCBEIIEeHHH, a CBETJble — KOT[a COJHLEe Ha-
xoauTes 3a obnakamu, JIyuminM BpeMeHeM ChbeMKH sBJIAIOT-
¢l YTpeHHHE Yachl K Yackl Mepejl 3aX010M COJIHUA.

ApXuTEKTYpHOE COOPYIEHHE B 3TH Yachbl OCBEILAETCA KO-
CHIMH JIY4aMHU COJIHILA, KOTOPOe HAXOAHTCs cGOKY thoToanna-

pata, H300pa)KeHHe CHATOTO 00BbeKTa MOJAYYAETCHA PEIb-
e(pubim.

He caenyer nponsBOAMTh apXHTEKTypHble CheMKH B nac-
M}FPH)’[{) norouay, TAK KakK 3[aHdd HAa CHUMKAaX Nnoaydyamrcd
MNOCKHMHU, He BUJAHB OCODEHHOCTH ApXHTEKTYPHBIX (OpPM.

Touka, ¢ KoTopoil 6yAeT NPOU3BOAHTLCA CheMKA, H MO0
JKeHHe (t)OTO(lIII]ﬂpBTﬂ NpH C'BEMKE OKAZLIBAKOT BJAHSHHE Ha
FeOMETPHUECKYIO TOYHOCTh U300p arkeHH . C._j;.ew(a apXuTex-
TYpHBIX COOPY#eHHft ¢ OUeHb BO3BBILIEHHOH TOYKM KaK 65!
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IPHJKHMAeT HX K 3emie, Je/aeT 3pUTeNbHO HUMKE, YeM B
AEHCTBHTEJBHOCTH.

Dotorpaduposanre ¢ oueHs 6AU3KO TOUKH, Korjia oro-
alllapaT pesko MPHIOAHAT BBEPX, NPHBOAHT K HAPYUIEHHIO
MapaslJIeIbHOCTH BEPTHKANBHBLIX JIHHHH 3JaHHA Ha H300pa-
Kenun. Jlyuwe, ecnu ectob BO3MOXKHOCTD, OTOHTH OT 311 AHHS
KaK MOXHO MaJjibllie, HECMOTPs HA TO, YTO NMPH 3TOM yMeHb-
uraercs Maciutab usobpazkerus.

s toro utobm MOA4YEPKHYTh 0GBEMHOCTb 31aHus, (o-
Toanmnapar Heo0X0AHMO YCTaHABAHBATH HEMHOLO cOoKy no
OTHOLICHHIO K éro raasHoMy dacany. Kpome toro, ¢oroan-
apar foizkeH ObITh PaCHONOKEH TAK, UTOOB CTeHKA KaMe-
pbl Oblia nmapaJenbHa NJIOCKOCTH 06BEKTA CheMKEH.

B tex cayuwasix, korga mymHo (pororpadupoBats BLICO-
KHE SJaHHS H YI4JHTBCH OT HUX He NPEICTABJSETCH BO3-
MOJKHbLIM, CBEMKA MOMKeT OBITh NPOH3BEIEHA LIHPOKOYFOJb-
HbiM 06beKkTHBOM. IlpH 3ToM HeoGxonHMO NOMHHTE, UTO yeM
Oonblie GYAYT OTKIOHEHHS ONTHYECKOH OCH OGLEKTHBA oT
FOPH3OHTA/IH, TeM CHJbHee GYAYT CXOAUTLCA BEPTHKAAbLHbIC
JHHHH Ha H300parkeHuu.

Hast Toro 4ToGH He AoMycKATH HCKAMKEHHT APXHTEKTYp-
HBIX pOpM, Jyulle cHUMATh HOPMAMBHBIMU M/ ATHHHODO-
KyCHBIMH OOBEKTHUBAMH ¢ (OKyCHBIM paceTosnmen 85 #
135 mm. Jlyuminx pesymbraTon IIpH apXUTEKTYPHON CcheMKe
MOXHO Hobutbed npu dororpadupoBannu cpenHedopmar-
HBIMH KaMepamH c pasmepom kaapa 6X6; 6X9 cu, pera-
THBEl KOTODBLIX BIOCJEICTBHH He TPeOYIOT MHOTOKPATHBIX
VBeJHUCHHH,

ApXHTEKTYpHBIE CTPOCHHS MOCYT SBUTHCH YACTBIO KOM-
no3uuun kaupa. Muoraa nasxe ymectHo path Ha nepenHem
naHe Kakyio-HUOYAb neTanp — CKBep nepen 3jlaHieM, ma-
MATHHK, BETBH A€PEBLEB, — HO 3/10yN0TPedIATEL 3THM He cie-
LYeT, YTOGBl CHHMOK He MOJYUHJICA H3JHILHE 3aTPOMONKIEH-
HEIM,
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[Tpou3BoiAs ApXHTEKTYPHYIO CHEMKY, B KazKloMm ciydae
HeoOX0AHMO pellHTh BONPOC O MPHMEHeHHH CBETO(QHIbLTPA.
He6o, naxonsauleecs B kaupe, OyAer nepeiaHo B onpeje-
JIeHHOl TOHAJABLHOCTH, COOTBETCTBYIOUIEH CBETO(UABTPY, HO
MPpH 3TOM apPXMTEKTYPHOE COOpYyKeHHe Ha CHHMKE MOKET
MoayuyHThesl GoJiee TeMHBIM, UeM B [eHCTBHTENLHOCTH. B

[Ipy apXHTEKTYPHBIX cbeMKaX, B 8aBHCHMOCTH 06'1‘ yc.
BHH OCBellleHns, He0OXOAHMO MPHMEHATh CONHeyHple OJeH /bl

ApxutektypHas CchbeMKa MaﬂO(i)OpM?ITHbIMHY it cpe,rmer-
(opMaTHBIMK KamMepaMiu MOYTH BCeria npmom& K TOMTyl‘
yTO BEepTHKAMbHBIE JUHHM 3JaHHH CXOlATCs. VicnpasH ’
3TOT HEJOCTATOK MOKHO TpaHc(opMmauueli CHHMKa Npu ne
L i ] =
{a'llql}guicrynaﬁ K CheMKe BHYTPEHHEro BHIa NOMELLeHHA,
Heo6X0/HMO TIpeKae Bcero oOpaTHTL BHHMAHNHE HA ero 0Co-
Gennoctu. QCHOBHBIE 3allayn MPH CheMKe HHTEPbEpA — 3TO
ycTaHoBKa (poroanmnapara # BbIOOD OCBEIUEHHS, €CaH JHEB-
HOTO HJA MOCTOAHHOI'O HCKYCCTBEHHOTO CBeTa ‘He:ELC?CTaTOII-
wo (doro 8). B saBucumocTH OT Xapakrepa pororpadupye-
MOro TMOMEleHHs MOyKeT ObITh BNOJHE NO0CTATOYHO €CTecT-
sennoro aHesHoro cpera. Ilpu aTom HeoOxonumMo obpaTHThL
BHIMAHKE, XOPOWIO JH OCBEIleHbl AeTajH HHTEpPbepa, Ha-
xonsmuecst B Tenn. HanGosee OnaronpHATHbIM ycnosHuen
CHeMKH HHTepbepa ABVISIETCH OCBEUIeHHe MATKHM paccesii-
HBLIM [HeBHBIM CBETOM, KOTODHIH XOpollo BbIAB/ASIET BCe ne-
TN, : . X

B Tex cayuasx, KOrja AHEBHOTO OCBELIeHHs Hea0CTaTOY
HO. BKAIOUAIOT 0ObIUHOE HCKYCCTBEHHOe ocenledne. Ecau n
STOrO OKAMKETesl Mano, HeoOXOAHMO NMPHMEHHTL CHelHab-
Hbleé TOJCBETKH. B KauecTBe TOJCBETOK MOMKHO HCHONB30-
paTh O6bIUHBIE (hoTosammbl MolHocThio 300 67. O6bIUHO Gbl-
BaeT 10CTATOUHO ABYX JaMmn B pedaexropax. Onun H(.‘TO‘II-H-!'H
cBeTa lenecoobpasHo YCTaHOBHUTH cboKy (.’pomannaparua, a
ApYroil UCNO/b3YIOT /NSl CraKHBaHHA rnyGOKHX TeHeil.
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HTo0bl Ha cHEMKe NOMElHeHHe BHINISAEN0 06 BEMHBIM
OAHH M3 HCTOYHMKOB CBeTa MOXKHO MNOMECTHTD BIIepeny qm-’
Toanmapara, CKphIB eT0 32 OJHHM H3 OOBEKTOB CHEMEH. Ipn
YCTaHOBKE OMOJHHTENLHBIX HCTOUHHKOB CBETa HEOBXOMHMO
CJIEMHTD 3a TeM, YToObl He HAapYWNTh 3(hdeKTa ﬂﬂeaﬂém H
HCKYCCTBEHHOTO OCBEILEHHS TOMEINIEHHS, B IPOTHBHOM cay-
1ac XapakTtep uHTepbepa Oyaer uckaxeH. Jlyum csera or
AOCTIONHHTENBHBIX HCTOUHHKOB OCBEUICHHS He MOJKHEI oTpa-
HaThCs OT OJecTAIMX mnoBepxHocTed, Peuas BOMpoc 06
OCBEIIEHHH HHTEPbEPA, OJHOBPEMEHHO HeoGXOANMO VCTaHO-
BHTB, C KAKOH TOUKH OY/eT NPOH3BOAHTLCH CHEMKA, TaK KaK
OT 9TOTO 3ABHCHT XapaKTep OCBEUIEHHS H MECTO PACNONIO-
KEHHs OCBETHTENbHBIX MPHOOPOB.

BriGop Touku ana chemku BHYTPEHHEN yacTy noMemeny

BO MHOTOM OrpaHHYeH MO CPaBHEHHIO ¢ JADYTHMU BHAAMY
CHEMKH.
B momemenun vacro 6uiaer npocro HEBOBMOIKHO ycTa-
HOBHTb dMMApaT B HYXHOH TOYKE, TaK KAaK HEBO3ZMOKHO
OTOWTH Ha 3ajuuit nnan. B sTux caywasx npuxonnres noso-
SOBATLCS WHPOKOYTOMBHBIME OOBEKTHBAMH, WM NPH HX OT-
CYTCTBHH TdKaf CheMKa MOKeT GBITh NPOU3BELeHA TAHOpaM-
HBIM cnocoboM,

HanGosee npaBuibro Takoe monoskenue (otoannapara,
KOrjla BO BPEMA CHEMKH OOBEKTHB YCTAHOBJICH Ha ypoBHe
raas. OaHako B 3aBHCHMOCTH OT Xapakrepa rnoMmeuleHuss u
3aaymanHoil Hean, 06bekTHB (oToanmapaTa MoMKer Haxo-
AHTBLCS BBIUIE UM HHMKE YPOBHS roas.

ChemMKy HHTEPbepa HEOOXOAUMO MPOHIBOAHTE €O WTaTH-
Ba C TPOLOMZKHTENbHBIMH BbIIepXKKaMU. B KkavecTse Hera-
THBHOTO MATEpHaja Jiyulle BCEr0 HCHOMb30OBATE HOPMallh-
HBIH TIPOTHBOOPEOMBHEIH, CpeAHel UYBCTBHTEMLHOCTH.

Ycranosus (oroannapar B HYXKHYIO TOUKY W onpejenns
PPAaHALBL Kaapa, HEOOXOMHMO NPOM3BECTH HABOAKY Ha pes-
KOCTb. B HEKOTOPBIX CAYdafAX YCTAHOB/ICHHOTO OCBeLLeH s

152

JJIS1 CheMKH GyIerT HelocTaToOUYHO A HABOIKH Ha PE3KoCThb
Il YVCTAHOBKH IPaHull Kajzpa. B atux cayuyaax rpanuibl Kaj-
pd ycTaHAaBAMBAIOT, MepeMelas JI00oi MepeHocHbIH HCTOY-
HHK CBETA CIPABA HAJEBO U BEEPX BHHA3, a4 NPH MepeABHIKe-
HUK BL1yGb TPOH3BECTH HAROAKY Ha peakocTh. HaBonka Ha
peskocTh MoKer ObITh yCTaHOB/AeHAa Takke o LIKaje pac-
CTOSTHHH.

BaxubiM yclOBHEM CLEMKH HHTepbepa sBJAETCA Npd-
BHJABHBIH pacuer Auadparmbl A8 MOAYyYeHHA HeoOXOIHMOH
rayGHHBI PE3KOCTH.

[Mpucrymas K olpejeseHHI0 BBIIAEPHKKH NPU CheMKe HH-
Tepbepa, HEOOXOIUMO YUHTBLIBATH HAJHMUHE BCEX HCTOUHHKOH
CBeTa, OPUEHTHPYSCH NPH 3TOM Ha TeMHBle 00BEKThl. JKENo-
3uIMA JoJKHA ObITh onmpeneseHa Kak MoxHo Oojee TOUHO,
TaK Kak Mpy nepefeprkke UJIH HeAoAEPKKe Ha CHHMKE Hcye-
34107 OOBEKTHl H AeTali HHTEPbEepa.

B measix rapanTun mosnydeHus Ao0poKayecTBEHHOro He-
raTuBa CheMKY HeoOXxoauMo JAyOJHPOBATh ¢ PasHBIMH Bb-
JepIKKaMu 10 OTHOUIEHHIO K mojcuutannod. Ecau moacun-
TaHHas BhAepkKa pasHa 10 cex, He0OX0HMO LOMOIHUTENb-
HO TIPOM3BECTH CHEMKH C BEIAEPKKOH B CTOPOHY VBEJaHUEHHS
B npa pasa (20 cex) M yMeHblUeHHs B [iBa pasa (5 cék).
B paasHeiineM H3 HECKOJbKHX HeraTHBOB MOJKHO BHIGPAaTh
Gonee 106poKayecTBEHHBLI,

Benmeacrsue Toro, YTo CheMKa HHTephepa NMPOH3BOAUTCA
¢ TPONOJIKHTENbHBIMH BBIEPIKKAMH, HEOOXOMHMO CJIANTD
32 TeM, 4ToObl He CABHraJCs MpH 3KCNoHMpoBanuy (oroan-
napar.

PENNOPTAHAA CBEMEA

OpnuM U3 HauboJsee CNOKHBIX BHIOB (hororpacthuyeckoi
CBeMKH, Tpebyiolel He TOJBKO 3HAHUA TeXHUKHU (oTorpadu-
poBaHus, HO U MPAKTHYECKOTO ONBITA, SIBJAETCH PENopTaK-
gaa cbeMka. llenb penopramHoil ¢bHEMKH COCTOHT B TOM,
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4TOODI Ge3 BCAKOH HCKYCCTBEHHOCTH MepesaTh To MM HHOE
coboitue. Eciin dororpad cnenmnanbio HHCLUEHHDPYET ChEMKY,
CHHMOK JIHIIAETCH MH3HEHHOH MPaBIUBOCTH,

B ornnune or noprpernofi, nefizaxnon u APYruxX BHIOB
CheMOK, KOTOpBIE MOXKHO MpPeABAPUTEABHO IMOATOTOBUTS,
CHATb MPOOHBIE CHHUMKH, PENOPTaKHAN CHEMKa HOJMKHA 34-
NeUaT/IeTh Ha CHHMKE COObITHE B MOMEHT €ro CBEePLICHMS.
3necb He MOXKET ObITh ONPENENEHHLIX NPABHI B YCTaHOBKE
OCBeUIenHd, BEIGOPe NO3HIHH CHEMKH, NON0KEeHHH 06 BeKTHRA
H TaK jaJee.

B 1o e BpeMs penopTakHas chEMKA HMeET CBOH OCO-
Gennocrd. Pororpad AoJKEH yMeTh nepenaTs B CTATHUE-
CKOM (DOTOCHHMKE AHHAMHKY MAEHCTBUI, UYTOGHI CHHMOK GBIl
MoHsATEH 3pnTeio. B stom u 3akniouaercs uenHocTs penop-
Ta’KHOTO CHHMKA.

Dororpadupys oparopa Ha MHTHHTE WM HLOKJA4luHKa
Ha coBellanuu, potorpad momxen BHIGpPATh TaKofl MOMEHT,
B KoTopblil Haubo/iee APKO BbIPAXKEH TEMIEPAMEHT BBICTY-
naolLero.

[Tpu penopraznoit cremke HoTOMIOGHTEb 10MKEH CTpe-
MHTBCS CAe1aTh KaK MOMKHO 00/blileé CHHMKOB, H3 KOTOPLIX
BIOCAEACTBHH MomHO Oymer BuiGpath Gosee yaadmble.

Has Toro uToGB MpaBHAbHO MepefaTh Ha (OTOCHHMEKe

KaKoi-J1n00 NPOH3BOACTBEHHBII npoltece, GoTorpad gomken
XOPOLLO erG 3HaTh, UTO Z14CT €My BO3MOKHOCTb 3aleYatieTh
CaMBbIH MHTEpEeCHBIM H NJABHBIH MOMEHT.
7 0,-1Hur-nu H3 Hanbosnee pacnpocTpaHeHHBIX cpedn (oTo0-
OHTENEH BUAOB PENOPTAXKHON ChEMKH SIBJASETCS CIIOpTHBHAR
chemka. OHaKO BECTH CHOPTHBHYIO CHEMKY MOMKHO TOJNBKO
B TOM eJyyae, €C/lH XOpOlIO 3HATh PasaHYHbIE BUAB CHOPTA,
HX ocoOeHHOCTH, cnennduky,

B GoabuiHHCTBE BHAOB CIOPTHBHON CHEMKH HeNb3q 3a-
paHee NpeiycMOTpeTb, B KAKOM MECTe H KOrja NpoH3ofiier
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uHTEpecyioliee Hac cobpitue. B ¢BA3K ¢ 9THM NpH COOPTHB-
Holl cheMKe HeoOXOAHMO OTBEICKaTh HauOoJee yio0Hoe Me-
CTO, MOJATOTOBHTH (pOTOANNAPAT K ChEMKEe H 0XHATh HYKHO-
ro momenta. Ilpensaputesnbno BeiGpaHHas TouKa ChHEMKH
1aeT BO3MOKHOCTb KOMMNO3HIHOHHO MPaBH/JAbHO MOCTPOHTDH
CHUMOK, Meperarb B
HEM JHHaMHKY AefcT-
BHSL.

Bribop TOWKH
CBEMKH  3aBHCHT OT
TOrO, KaKok BUI CHOp-
Ta 6yner ¢ororpadu-
poBatkca. [IpeanoJo-
UM, HeoHX0AUMO (O-
TorpatupoBaTh CHOP-
THBHOE  COCTSI3AHHE
no Gery. Ecan yuacr-
HHKH  COPEeBHOBAHHS
GVAYT ABHTATHCA HA
cdororpaa, TO Ha
CHUMKe Henb3d Oy/JeT nepenarh YCTPeMJIeHHE CHOPTCMEHOR
Brepe.l B CBSI3M C TeM, YTO OHM OYAYT 3aleyaTeHbl B OTpbI-
BE OT MpoCcTpaHcTBa. B 31OM cayuae Jyulle BCero HaXOAHThb-
csi cboky Oeropoit nopoxku (pue. 61).

Ecau ke neobxoaumo ¢GotorpadpupoBaTs NphiXKKH B Bbl-
COTY WJH JJIHHY, pacrnofararb (GoToannapar HYKHO HEMHO-
ro CHH3Y H COOKY.

[Ipy cbeMKe XOKKeHHbIX H (PyTOOJbLHBIX HIp NpaBHJIbHER
BCEro YCTAHOBUTH anmapar y BOPOT OIHOH M3 KOMaHA.
EcrecTBeHHO, YTO 3TO YC/I0OBHe He 006A3aTeNbHO, MOCKOJABKY
HUTEPECHBIE MOMEHTH UFPbl MOTYT MPOM30HTH Ha JIO0OM U3
yyacTKOB HIPOBOro INOJIf M K 3TOMY Bceria HeoOXoauMO
OBITH TOTOBBIM.

SIpKue W OCTPble MOMEHThI BOJNEHOOJBHBIX HIP B OCHOB-

Pue, 61. Mecto pacnonomxenns ho-
Toanmapata TOpH  CBEMKE JIBHIKY-
wnxea o6bekTon,
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HOM MPOHCXOAAT Y CETKH, B CBA3H € YeM HeOGXOJAMMO HAXO-
AUTbeA ¢ (hoToannaparom nobanxie K ceTke.

[Ipu npbIZKKax B BoAy M C TPAMIIHHA Ha JbIKAX HAHGO-
€€ HHTEPECHBIM MOMEHTOM SIBJASETCS NOJAOMKEHHE, KOLL&
YHaCTHHE COCTS3aHHA HAXOAHTCS B BO3/yXe, [O3TOMY pac-
nojiarathesl ¢ (oToannApaToM MeaateqbHo HeMHOro cOOKY
OT TpaMmINIiHa, HANPaBHB OOHLEKTHB BBEpX.

CopeBHOBaHHs N0 MAABAHHIO H TPeGHbIE TOHKH Jayuiire
BCErO CHUMATh CBepXy. ITO laeT BO3AMONKHOCTh NEPenaTh Ha
CHHMKE He TO/1bKO AHHAMHUYHOCTH AefCTBHIH YUaCTHHKOB CO-
CTSA3aHUSA, HO H CO3AaTh NMPEACTABAECHHE O BOZHOM NMPOCTPaH-
CTBE, HA KOTOPOM BEAYTCH COPEBHOBAHMUS.

[lpusesiennbie npuMeps CHOPTHBHON CHEMKH, KOHEYHO,
He dBasiores ucuepnuiBaouuMu. C npuobpereHHeM onbiTa
(hOTOMOOHTEIb CAM CMOKET OTpeeNaTh Hanbogee yA0GHbIe
MO3HIHH ChEMOK.
~ Co spemenem (oTonobHTENI0 HEOOXONAHMO OBAALECTH
CHEMKON C MPOBOJAKON, TO €CTh HAYUHTHCA BOAHTH OOBEKTHE
3a JBHKYWHMCH OOBEKTOM ChbeMKH. TakHe CheMKi AalOT
BO3MOZKHOCTD NOJIY4YaTh HAa CHHMKAX Pe3koe H3oOparkeHue
ofbexTa Ha HeueTKoMm (oHe.

CIIDPTHBHHYI CheMKa, KaKk W MHOT'HEe JApYyrue BHALI penop-
TaZKHOH CBEMKH, POBOJAUTCS B OOGBIYHBIX YCAOBHSAX OCBElILe-
HHsl, He Beerja yerpaupawouux Gororpada. Oxuranme Hau-
Gosiee 6U1aTONPHATHOrO MOMEHTA OCBELIEHHS MOKET NpHBe-
CTH K TOMY, uTo (POTOMOOGHTENb YIVCTHT IIABHBI MOMEHT

TOTO MM HHOTO coObiTHs. [IpuMenene 51eKTPOHHO-HMAYIbe-
HBIX JaMIl MOYKeT HCKasHTb cHHUMOK. [TostoMmy B penoprask-
HOIHl CHEMKE HE HYKHO CTPEMHTBCS K H3MEHEHHIO eCTeCTBeH:
HOTO OCBEILEHHs, TaK KaK 9TO NPHBOAHT K TNOTEpe A0CTOBep-
HOCTH H JOKYMEHTa/NbHOCTH cHUMKa. HaBoaka Ha peskocts
B CAyYaAX ChEMKH C PaccTosHus OJuxKe - GecKOHEYHOCTH
TNPOH3BOJIHTCS OPHEHTHPOBOYHO Ha MECTO NpeiAmosaraeMo-
ro HAXOXKIEHHA YYACTHHKOB CHOPTHUBHBIX COCTSZAHMEL
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Ecapn HeoOX0AuMO MOJVUHTE FIYOUHY Pe3KOCTH CHHMAC-
MBIX O0BEKTOB, HY)KHO 3apaHee onpeleluTb Auadparmy.
[Tepen Tem Kak YCTAHOBHTL Auadparmy, HeoOXoAHMO IIpoBe-
PHUTh, KaKas eit COOTBETCTBYET BbIACPIKKA H MOMKHO JH (POTO-
rpadupoBaTh ¢ 3ToH BBIAEPIKKOM. .

OranuntesbHas 0coGeHHOCTb PENnopTaykKHON CheMKH —-
HeoOxoauMocTs oTorpadupoBaTh ¢ KOPOTKHMU BBIACPIKKE-
mu: Yso; Yoo cex. @ortorpaduposanue c 6osee KOPOTKUMHE
poigepKramu (fs00; /1000 C€K) MOZKET NPHBECTH K HCUEBHO-
BEHHIO B CHHMKe AHHAMMYHOCTH, B CBASH C YEM IeJeco00-
pasHeil HCMOJB30BATH MeHee CBETOYYBCTBHTENbHBIN MarTepH-
aJ M TIPOH3BOJAHTL CHEMKY ¢ Oosee JAMHHBIMHE BbIACPIKKAMH.

Boijepiska npH cbeMKe 00BEKTOB, HAXOAALMXCA B JBH-
JKEHMH, 3aBHCHT HE TOJbKO OT TOr0, ¢ KakKOH CKOPOCTHIO
ABIKeTCs 00BeKT cheMKH, HO H KaKoB NpH 3TOM €ro yroda i
HATpaBJIEHHE N0 OTHOLIEHHIO K TOUKE, T/1e HAXOLUTCA (oro-
anmapar. CyliecTByiorT crenuajibHbie Taluulbl, AalolHe
BO3MOKHOCTB B 3aBUCHMOCTH OT paccToanua ¢oToannapara
ApH CheMKe CKOPOCTH ABHKEHHs 00beKTa CHEMKH, yIiia i Ha-
npaBaeHns 00bexTa ¥ MaciliTada H300pazKeHus NOACYHTATH
Heo6XoAuMYI0 BhiiepxKy. OAHAKO, XOTA ITH BBHIYHC/ICHHT
H HECJOMHBI, 3apaHee yuecThb YCAOBHsH, BAUAIOUIME HA BbI-
JIePIKKY IpH CHEeMKe ABHIKYLILHXCH 061-,emoa,}1-mn1,3ﬂ’.c npH-
oGpeTeHier OnpejleslenHbIX HaBLIKOB (hoTomoGHTe/b 6es pac-
4eTOB BLIIEPYKKH M0 Ta0JUIAM CMOMKET PellnTh 3Ty 3aj1auy.

HanGouee YAOGHLL ISl PENOPTAAHBIX CHEMOK Mavlo-
dbopmaTusie kamepbl tuna ®IJL, «3opxuits, «Kues», «Jle-
aunrpaf» u apyrue. OHH 1210T BO3MOXKHOCTb HCNOAB30BATH
CMEHHYIO OINTHKY, JIaMIIbl-BCHOLILIKA W APYrde NpUHaLIexK-
HOCTH, HEOOXOMMBIE M PENOPTAKHON CHEMKH. :

[Ipeanourenne B Beibope (oToannapara s penoprax-
HOI CHEMKH, HecOMHEeHHO, HeoOXOoAUMO OTAATh JalbHOoMEp-
HbIM KaMepaM, KoTopbie MO3BOJSIOT BLICTPO NPOUSBECTH HA-
BOJAKY Ha Pe3KOCTh.
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Hekoropble 13 manodopMarHeiXx annapatoB no CBOMM
KOHCTPYKTHBHBIM JaHHBIM CHelHanbHO IIPHCTTOCOﬁJICHbI LT3
doropenopraxa. Taxk, doroanmaparsl «Kues» pcex Mmoje-
aell pmelor GalloHeTHoe Kpengerue o00BEKTHBA, MO3BOJSIO-
uiee 6BLICTPO 3aMEHHTH OAHH 0OBeKTHB ApyruM. JlBuikenue
1eJbHOMETA/INIECKHX [ITOPOK 3aTBOPA MPOHCXOMHT CBEPXY
BHH3, UTO B MeHBUIEH Mepe BAHAET HA BO3MOMHBIC HCKazKe-
HHs NpH cbeMKe OBICTPO ABHAKYIIMXCA o0bekTos. duanazon
aBTOMATHYECKHX BBLIEPZKEK JOBeeH 10 '[1950 cex, 4To Tak-
e o0ecleynBaeT CheMKY OueHb GBICTPO ABHIKYUINXCA 00b-
eKTOB. ¥CTaHOBKa BBIAEPIKKH, 3aBOJL H CIYCK 3aTBOpA HaXo-
AATCA B OAHOM MecTe, 4To oOJeryaer GBICTPYIO MOATOTOBKY
thoToannapaTta K o4epeaHofl CheMKe.

Oraununrensnoil ocobenHocTbio (ortoannapara «JIeHnH-
rpaa» sBJASETCH HaAHYMe MeXaHU3Ma aBTOMAaTHYECKOro 3a-
BOJa 3arBopa W npotaruBanus nieHkH. [Monusill 3aBon 3a-
TBOpa TMO3BOJSET ¢ OHOHM MOATOTOBKH TPOH3BECTH He
MeHee NfTHAAINaTH CHUMKOB, 4acToTa CBEMKH — [0 Tpex
KajapoB B CEKYHLY.

l_[pI-I MOJL30BAHUH CMEHHBIMH 00BEKTHBAMHK He Tpe@}-‘ETCF[
NPpHMEHEHHS YHHBEPCAJABHOIO BHAOHCKATRA, TAK KAK B 0KHe
BH3HP-TAJbLHOMEpPA HUMEIOTCH  pPaMKH, OTpPaHHYHBAIOUIHE
noje speHHs OOBEKTHBOB ¢ PA3JHUHLIM yIJOoM H300pa-
HEeHHA.

B psine cayuaes nast penopTazkHOH CheMKH MOMKET OBbITh
HCMoab30Ban naHopamuslii Goroannapar «PT-2», KoTopsih
AaeT BO3MOXKHOCTbL 3aneuaryieTb TPYMNNY JI00eH, Haxond-
(IHXCS APYT OT ApYra Ha 3HAYMTENBHOM PACCTOSHHH,

B pemopTaikHoii chemMKe LenecoobpastHee HCMonb30BaTh
BbICOKOYYBCTBHTENbHLIH HeraTHBHEIN MaTepuan, dro naer
BO3MOMHOCTE (oTorpadupoparts npH HEOIArONPHATHBIX Y-
JOBHSX OCBELleHH#, a NPH APKOM OCBEUIEHHH MOMKHO CHJlb-
Hee auaparMiHpoBaTh 00BEKTHB, 4To oOecneddT Hanbo/b-
urywo riryGHHY pea3KkocTH.
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TEATPAJIBHAA CBEMKA M CBEMEA C 9KPAHOB

KoHeTpyKuug coppeMeHHBIX (poToannaparoB H KauyecTBO
(oTorpaduuecKix MaTepHanoB 14i0T BO3MOXKHOCTb NPOH3-
BOJHTH TeaTpaJjibHble CheMKH BO BpeMs crnekTakiaedl wau ¢o-
TorpagupoBarh OTAeJbHblEe KaApbl KHHODHIBMOB.

Hecomuenno, nauuHarowemy ¢orosaio0uTesio He cpasy
yAacTCs MOJAYYUTH YAOBAETBOPHTENbHLIE pe3yabTaThl. Bax-
HBIM YCJIOBHEM NOArOTOBHTENbHOH cTafun dororpapuposa-
HUA B TeaTpe AB/SETCA NpeJBapHTeNbHOe O3HAKOMJIeHHE CO
CHEKTAaKIeM, ¢ OCBEleHHEM OTAeNbHBIX CLeH, BLIGOp Mecra,
¢ KOTOPOTO Jydille BecTH cheMky. OnHako He Bcerja mpej-
CTABASAETCA BO3MOKHBIM POCMATPHBATE CMIEKTAK/b JBaKAbI.
[MTosromy doroatoburens LoaKeH YyMeTh OEICTPO OPHEHTHPO-
BaThes B q0060# obcraHoBKe.

BpiGupas Touky Aas CbeMKH, HeOOXOAHMO NPOBEpPHThL
yepes BH/OHCKaTe/b doToannapara, MOXKHO JH nojgobpad-
HBIM 0OBEKTHBOM 3aneyatieTh onpeleqeHHblH Y4acToK clie-
Hbl, 0OpaTHTb BHHMAaHHE HA XapaKTep OCBELIEHHOCTH CHeK-
TAKJAA — C KaKoll CTOPOHBI M KaKHM CBETOM [POM3BOJHTCH
MNOACBETKA.

Pa3HoBUAHOCTh OCBelleHHs OTAEeAbHbBIX MOMEHTOB CHex-
TAKJAs H COCTABJSET OCHOBHYIO TPYJAHOCTH 3TOro BHAa ¢o-
rorpaupoBanuga. Yauie Bcero ocpelieHue ObiBaeT 04eHb
KouTpactHoe, Gojee CHALHBIH Jydu MPOMEKTOpPa BHIIEJAfEeT
OCHOBHBIX JIEHCTBYIOUHX JIHIL M B MEeHbUIEH Mepe — BTOpO-
crenedHplx. He cayuafino  Qortorpadbl-npodeccHonadnst,
NpPOM3BOJsl TeaTpajdbHYIO CHEMKY, OTKa3biBAIOTCH OT Tear-
PaJbLHOTO OCBellenns W YCTaHABJAHBAIOT €ro o CBOEMY
yCMOTpEHHo. B 3TOM clyuae CheMKH NPOH3BOAATCH He BO
BpeMs CIEKTaK/J.

Koneuno, Qrororpaduueckie CHHMKH, BBINIOJHEHHbIE €O
crielvaJibHO YCTAHOBJEHHBIM OCBEIIeHHEeM, 6y;ly‘r HaMHOTIO
KayecTBeHHEN CHHMEKOB, BEINOJHEHHBIX B YCJHOBHAX Tear-
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pajbHOTO OCBELIEHHs, OAHAKO HENb3s cKasars, uTo (hoToaio:
OUTENb, NPOH3BOAALIMI CHEMKY H3 3DHTENBHOrO 3a1a IpPH
0ObIYHOM TEaTpPalbHOM OCBELIEHHH, He MOKeT HOGHThCS XO-
pOLIUX pe3y/bTaToB.

Haubounee npuemaempl A/st TaKUX CbEMOK Masodopmar-
HBIE KaMepbl CO CBETOCHIbHBIM OOBLEKTHBOM H BBICOKOUYBCT-
BHTENbLHLIM HEeraTHBHLIM MAaTepHasoM.

DoToi06HTeNI0 He BCErAa NPEACTABUTCH BO3MOMKHOCTDH
0 CBOEMY YCMOTpeHHI0 Bu6parth Mecto aas cbemki. Ho
Jqyulle BCEro YCTaHaB/AUBATh anmapar B oliHoH H3 10K Gelb-
3raxa, ocobeHHo B nepsom paay. Urobul npu 3TOM 3aneyar-
JeTh JefCcTBYIONINe JHIa B KPYIMHOM NJaHe, MOKHO BMECTO
00bluHOrO 00BEKTHBA HCHOJIb30BATH TEJNEOOBEKTHB.

PorocreMKa MU3aHCUeH H 0OIMX BHAOB CLHEH MOMET
OLITb IIPOH3BEJeHA TaKiKe H3 NepBhLIX pHAA0OB maprepa.

OrHocuTenbHOe OTBEPCTHE HOPMATBHOTO H CMEHHBIX 00-
eKTUBOB J1a€T BO3MOXKHOCTb NPOH3BOMHTH CHEMKH ¢ KOPOT-
KHMMH BbIAEPAKaMH,

Has TeatpanbHON CHEMKH HaJ0 NPHMEHATb H30MaHXPO-
MATHYECKHH HETaTHBHBIE MATEPHA] € YYBCTBUTEJILHOCTBH
180—250 en. TOCTa. He caeayer nenodn3oBaTh KOHTpAcT-
Hele MatepuaJbl. ITpuMeHeHne BEICOKOUYBCTBUTENBHbBIX Hera-
THBHBIX MATEpHAIOB pa3peulaer MNPOH3BOMHTh CHEMKH ¢
BBIEpKKaMHu 100 1 Yas0 cex.

OrpensHble MOMEHTBl CHEKTAKAS MOTYT OLITL 3aneyar-
JIEHBI ¢ BbiiepIkKaMu /s; Yio; Yos cex.

[Ipoussoast TeaTpadbHYI0 CBEMKY, HEOOXOAMMO CTpe-
MUTBCS 3aCHATb KAK MoHO Gofbllle KaApos, UTOOL B 1a/b-
HeiilueM BbIOpaTL HaunOoJjiee KavyecTBeHHbIE HEraTHBHl .14
neyaTH.

CneMKa ¢ KMHO3KpaHa M 9KpaHa TeleBH3opa npejcrap-
JaseT coBol OAHH M3 BHIOB PENpoayKUHOHHOHK chemku. [lo
CpaBHEHHIO ¢ JAPYFUMH OpHUTHHANAMH H300par{eHua Ha 39K-
panax ¢ororpadupoBaTh TPyAHEH, TAK Kak Kaapsl GBICTPO
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E. TYMMIIOBMVY,

Ucnonbiosanne ecrecTeeHHoro
MHTEpbepa. '

Doro 8
OCBELWEeHHRA NPH CcbheMKe

CMEHSAIOTCS, a ¢ M3MEHEHneM Ka/ipoB H3MeHsIeTes 1 HX Oche-
JIEHHOCTD.

Hautonee yaobubiM (oroanmaparom Ajs ITHX BHLOB
CBEMKH, KaK H /A TeaTpanpHol, sBJAETCH doToanmnapar
«/lepnurpan». Haauune mexannsma aBTOMaTHUECKOTO 3a-
BOZA 3aTBOPA H NPOTATHBAHUSA IIEHKH HE Tpebyer 3aTpaThl
BpeMEeHH il NOJAroTOBKH doroannapara K CheMKe.

B kauecTBe HEraTHBHOrO MaTeépHasa HeoOX0 MO no/Tb30-
BATLCS TMJIEHKOH C 4yBCTBHTENBHOCTHIO 180-—250 en. TOCTa.

ITpu (ororpadupoBaHuu OTACABHEIX Ka/LPOB H3 LBETHO-
ro (uabMa HeoOXOANMO HCIOJbB30BATH H3OMmaHxpoMaruye-
CKMIl MaTepuaj, BO BCex JAPYTHX cjydasx MOKET BBITL HC-
MoNB30BAH M MaHXPOMAaTHUECKHH MaTepuail. Boijep#KKa npu
doTorpaupoBaHii 3aBHCHT OT TOTO, HACKOJIBKO JHHAMHY-
Ho JeilCTBHE, CKOJNbKO KaApOB JEHTbI HPOXOLHT B ceKyHAY, a
TaKKe ocpelleHHoCTH Kaapos. KuHOQHABMDI, CHATHIE Ha
35-MHJAJHMETPOBYIO IIEHKY, A€MOHCTPHPYIOTCH C yacToTol
94 xaapa B CeKyH/y, YTO COOTBETCTBYET BbIAEpIKKe 50 CEK.
QOnHako NpH 3Tol BblAEPKKE B OOJIbIIAHCTBE CJY4YaeB IO0-
JyualTes HelOAepKaHHbIe HEraTHBLI.

Kunoduabmel, 3acHsTee Ha 16. u 8-MUIAUMETPOBOH
[IeHKe, NeMOHCTPUPYIOTCS € UacTOTOH 24, 16 u 8 xanpos B
CEKYH/Y, YTO paspeliaer NpousBOAHTL cheMKH ¢ Bogee Ipo-
AOJIKATeNbHBIMH BBIEPKKAMH.

3ameHa OAHOH TNapTHH KajpoB APYrHMH oOBIUHO [1PH
cpeMKe HesaMeTHa, TaK e Kak U MpH AeMOHCTPalliH buab-
va. Haponka Ha Pe3KocTh MPOHSBOAHTCA, KAK IPABHIO, HE
o TeM Kajpam, KOoTopble BNOCIEICTBHH 6ynyr Gororpadu-
poBatTkest. Jlydliie pesyabTaTel MPH CHEMRE MOYKHO MOJTYy-
quTh TpH- pororpadupoBaHuy KaApOB, HA KOTOPBIX 3are-
yaTJIeHsl TIOPTPETHl W Men3arH.

CbeMKY OBICTPOABHACYLIMXCH 06 BEKTOB MPOH3BOUTL He-
ke ATeBHO, TAK KaK n300parkenne noayiaercs CcMAazaHHbLIM,

HagoaKy Ha pPe3KoCTb NMpH CHEMKE € KHHOIKpaHa MOX-
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HO OCYIIECTBUTH MO OTAe/bHbIM KaapaMm Hid fno THTpPam.
Pacnoaaratsest ¢ QoToannaparom npu chemke HeoBXOLHMO
B IEHTPAJbHON YAcTH OJHOTO U3 MepPBbIX DPSJIOB,

[Ipu ¢otorpacpupoBanin ¢ KHHO3KpaHa U SKpaHa Teje:
BH30pa IHa(parMHpoBaTh OOBEKTHB HET HANOGHOCTH, TAK
KaK TIpDOM3BOIAHTCS CheMKa H300parKeHH#t 00LeKTOB, HAXO-
AAILMXEHA B OJIHOH MJIOCKOCTH.

DororpaupoBante ¢ 3KpaHa TeneBnsopa Golee ynoGHO
N0 CPAaBHEHHIO CO CHEMKOH ¢ KHHOIKpaHa, Tak KaK B 3TOM
clayvuae MOMKHO NpeABapuTeNbHO YCTAHOBHTH (oroannapat
Ha WITATHB HJH CTPYOUHHY W NPOH3BECTH HABOJAKY Ha pes-
KOCTb,

Haponky wa peskocth yaoGHel BCEro NpoOH3BOAHTH MO
CEeTKe, KoTopas AeMOHCTPHPYETCH Nepen KasloH Teaemepe-
pauedt. CbeMKy Jyuyile TNPOH3BOJHTH B BeUEpHee BpeMs,
KOP1a HCKYCCTBEHHBIH CBET B KOMHATe MOJKHO BBIKJIOYHTE.

PENIPOAYEIIMOHHAA CBEMEA

Pororpaduposanue cxem, yeprexeil, KapTuH, THnorpadb-
CKHX H PYKOINHCHBIX TEKCTOB H APYIHX OPHUTHHAJIOB Hasbl-
Baercs penpoiyKuMoHHOH cbeMkoil. Penpoaykunonnas
ChEMKa KPYNHO(POPMATHLIMH KaMepaMH — OYeHb TpPOCTOH
MpoLece, MO3BOJAIOUINA BOCIPOH3BECTH OPHIHHAJBL B HATY-
padbHy0 BeJHYHHY MM ¢ HeOoJblUHM yMeHblIeHHeM. Muo-
rue xpyniodopmartieie oroannaparhl — «Porokop», @K u
ApyrHe — MMEIOT ABOHIIOE pacTaKeHHe MeXa, YTO HaMHOro
00J/IEr4aeT NpoU3BOACTBO PENpPOLYKIIHOHHBIX CHEMOK.
OcHoBHbIE YC/OBHS PENPOAYKIHORHON ChEMKH — DaBHO-
MEpPHOE OCBellleHHe cHEMaeMoro o0beKTa 1 NapasenbHoCTh
II0CKOCTel OpHrHHana u (oTolIeHKH, Haxonsuedcsa B do-
Toanmnapare. Paunogxepnoe OCBEIIEHHE BCEH NOBePXHOCTH
OpHIrHHAJIa MOXKET OBITh JAOCTHTHYTO [IpH /[AHEBHOM, pacce-
AHHOM CBETe WJIM NpPH HCKYCCTBEHHOM CBETe, KOrja npume-
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HeHO HEeCKOJbKO HCTOYHHKOB OJMHAKOBBIX MO MOULHOCTH Ii
pacnoqoKeHHbIX Ha OJHOM PaccTofiHuu OT IEHTPd OpHUrH-
Haaa. PasMeliate HCTOMHUKH OCBELUEHUA Jy4ylle BCEro Hoj
OCTPHIM YIJIOM K MJIOCKOCTH OpHMIHHafaa. YCTAHOBHB HCTOM-
HMKH OCBEIIeHHs, HeoOX0AUMO MPOBEPHTH, He TOSIBJIAIOTCH
JIN 34 cuer oTpazKeHus jayuell 61k Ha opuruHane. [Ipu no-
SIBIeHHH OJIMKOB Ha HEeraTuse BO3HUKAIOT 34CBEHEHHbIE Me-
cTa, MCNPAaBHTh KOTOpLIe B NpPOLEcce neyataing OueHb TPY-
no. [aa yerpanenus OJHKOB Jyuile M0J1b30BATHCA MaTOBbI-
MH 3JIEKTPOJaMIIaMH.

PapHoMéepHOrO OCBELICHHS W [PABH/ALHOH YCTAHOBKH
(oroannapra npu penpoAyKLHOHHOH CheMKe JEerko A00HTL-
csl, MCNOAL30OBAB A5 9THX LeJseH PEenpoldyKUHOHHble yera-
HOBEKH.

HeraTneuesie matepmanbi
M CEeTODIILTPLI
IJIsl penpoAYKIMOHHBIX CHEeMOK

Jlyulnge pesynbTarThl [pH [EPechbeMKe TeX HJIA HHbIX
OPUTHHAJIOB MOYKHO MOMYYHTh, €C/TH HCMNOJb30BATH MJEHKH
HeBbICOKOH CBETOUYBCTBHTENLHOCTH. DTO YCJIOBHE 0COOEHHO
HeoOxoAuMo cobJI00aTh, KOTAa PelpoiylupOBaHHe pOou3-
BoAHTCA MaaodOpMAaTHLIMHE KaMepayu.

[lpuveHene HeraTHBHBIX MalepHajoB BLICOKOH CBETO-
UyBCTBHTEJNLHOCTH HE [MAeT BO3MOJKHOCTH MOJYYATh MEJIKO-
SepHHUCTBIE HeraTupbl ¢ 0TOOpazKeHHeM Ha HHX MEJKHX
neTajeil, TAX Kak paspeulamlias CrocobHOCTb S3THX MaTe-
puasos Hesennka, Heratnphuble MaTepuasbl cpefHeH uyseT-
LHTEJBHOCTH HMEIOT Pas3pellalomiyio cnoco0HOCTh, NPUMEPHO
paBHyto 70 aun./mm, a y HEKOTOPBIX HEraTHBHLIX MarepHa-
JoB, cllenHaJbHO [lpﬁ.‘ﬂ.!lék3-!iallﬁEHl-ibIK A 9THX UEJeH, pda-
pemaiomas cnocobHocTh gocturaer 200 aun./sm.

dortorpaduueckue naeHkd «Mukpar-130-C» u «Muk-
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pat-200», wuMesn HEBBICOKYIO CBETOUYBCTBHTENBHOCTb, HO
GoaBUIYIO pasperaioulyio clocofHOCT, 06ECHe HBAIOT MO~
JYHeHHe YeTKHX HEeraTHBOB, C KOTOPbIX NMPH MHOTOKPATHOM
yBeJTHYEHHH MOYKHO MOMYYHTh KaueCTBEHHbIe MO3UTHBHI,

Kpome crnenuaibHbIX MJEHOK, AT PenpopyKUHOHHBIX
CBEMOK MOXeT ObITh HCIOJb30BAHA 35-MUATHMETpPOBAS 110-
3HTHBHAsA KuHomiaedka. MoHO HenonbsoBaTh mjs 3THX
nenedi n OOblulible HeraTHBHbIE MJICHKH ¢ HH3KOH CBETOUYB-
creuTeabiocteio oT 1 1o 32 en. 'OCTa.

[TonGupas neraTusHbI MaTepuan Aasi CheMKH, He0GXO-
AHMO o0pallaTh BHHMAaHHE He TOJIbKO Ha CBETOUYBCTBHTE/b-
HOCTb, HO H Ha LBETOUYBCTBHTENBHOCTL 3IMYJILCHOHIOrO
CJ104.

Hecencubunusanposannbie MaTepuanb  ImeecoobpasHo
[NPAMEHATL AJIs1 PENpPOAYUHPOBAHHA OJHOUBETHBIX H HEPHO-
Genbix OpurHHanoB, OPTOXPOMATHUECKHE HCIOJB3YIOTCS
AJlfl ChEMKH OPHIHHAJOB, OCHOBHASI YacTh KOTOPLIX OKpa-
wieHa B Kpacublii nser. B 3apucumocty ot usera dona opu-
rHHAAA B 5THX Cayyasax HeoOXOJAMMO JOMOMHHTE/IbHO IPH-
MeHATh cpeTo(puabTphl. Ecaun (GoH okpauien B 3eneblil win
HKenTblil 1BeT, HeoOXOMAHMO NMPHMEHSITh COOTBETCTBEHHO 3e-
JIEHBIH MJTH KeNThIH CBeTOPHIBTP.

Masonanxpomaruueckie MaTepHandbl paspewaior Goto-
rpaupoBaTh OPUTHHAJBI ¢ KPACHBIM, CHHHM, (DHOJETOBBLIM,
rony6bIM, 3e1eHbIM H YepHEIM (honamu.

[Ipumenenne ANg PENPOAYKUMOHHBIX CHEMOK CBETO-
pUIBTPOB HaeT BO3MOMKHOCTh YCHINTH HAM 0caabuTh To-
HaqbHOCTE TOrO HJH HHOIO LBEeTa, HMEIOLLErocs B OpH-
rHHAJE,

PenpoayuupoBanne MHOTOLBETHBIX OPHIHHAJIOB 1POH3BO-
JIHTCA TaKxKe nyreM noafopa CoOOTBETCTBYIOIUIEro HEeraTHB-
HOro MaTtepHaja M0 UBETOYYBCTBHTENBLHOCTH W C HCIO/Ab30-
BaHHEeM cBeTO(QHAbTPOB, Kak yKasaio B Taba. 19.
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Ecau B npouecce penpoayKimHoHHOR CheMKH HE0GXONU-

MO 0CTabHThL Te WM HHBle YHaCTKH OpHIHHana, NnpuMeHaeT-

CSl CBETO(MILTD TOrO JKe LBeTa,

st yenaenus: orienbHBIX AeTadiell noAGHpaeTCcs CBETO-
PUABTP JONOJHHTETbHOTO LBETa. Tak, Hanpumep, eciu
HEoOXOAUMO YCHJHTL TEKCT, BLINOJAHEHHbII CHHHMH YePHH-
JaMH, Mpi ChEMKE NPHMEHAIOT KEJITHIH CBETOQHALTP.

uﬂo,-iﬁnpan HEraTHBHLIH MaTtepuan JJisi penpoiyKIHoH-
HOM CheMKH, ciaelyer oOparHTb BHHMaHHe W HA CTeneHb
KOHTPACTHOCTH  sMyabcuonuoro cnos. Illrpuxosbie opu-
FHHaNBLL (oTorpadupyloTesi Ha KOHTPACTHBIX HJIH 0COGO
KOHTPACTHBIX MarepHanax (nosutusHas mienka), [loayro-
HOBBIC OPHTHHAABI — Ha MSCKHX H/JAH HOPMAJbHBIX MaTe-
puaJgaax.
3 Penpguy}(mlomiym CBEMKY JIIOObIX OpHTHHANOB I(eJeco-
O0pasHeH NPOH3BOJANTL Ha CBETIOM (DOHE,

Breinep:kka
OpU penpoayRIMOHHOH C'heMEe

~ PeayubTar penponyklnHoHHON CheMKH, Kak # APYLHX BH-
J0B CHEMOK, 34BHCHT OT MNPaBUILHO ONpeieseHHON Bhbl-
JEDKKH.

Heobxoaumo erpemuthesn K TOMY, UTOOLI cHEeMKAa MOrja
ObITb MPON3BEJEHd HA OAHON M3 ABTOMATHYECKHX Bhigep-
Kek. Ecan s1oro nenbss 106UThes M cheMKa IIPOU3BOIHTCS
C NPOAOUKHTENbHBIMH BLIACPKKAMU, Bo wuabeKaHHe co-
TpaceHus (doroannapara HeoOXOAMMO MOAb3OBATHCS TpoO-
CHEOM.

Onpefesits BbACPIKKY A/If PENPOAYHHPOBAHHS MOMKHO
€. IOMOLIBIO SKCIOHOMETPOB PA3JAHYHOTO BHAA HAH CHELH-
anbHbix Tabaui. Ilockodbky stu crnocobbl HenocTaTouno
TOUHbI, CHEMKY HEOOXOAMMO NPOH3BOANTL C AYGJAHPOBAHMEM
B CTOPOHY VMEHBIICHHS] H YBeIUYCHUS BbIACDPKKH 1€ OTHO-
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(Ienuio. ¥ ontuManbiHo#, HesaBucumo 0T TOro, KaKHM Me-
TOAOM ONpeesach BbIIEPIKKa, oHa JL0jKHa OBITE NpOBE-
peHa Ha NpaKTHKe. _ ;
[IpaBuibHOCTL ONPENeNeHNus BBIACPIKKH [PH 1)'e1£po,1yK-
LHOHHBIX CLEMKAX 3aBHCHT OT cTA0MABHOCTH YCJIOBHH CHEM-
KH M NpOsBJIEHHs] HEeraTusa. Ecnu BHIEpIKKA ONpelensercs
no oOBIYHBIM TAOMHIIAM HJH TAOJMHYHEIM SKCIOHOMETPaM H
JIPH CBEMKE npimeﬁmmm VAJHHHTENbHbIE KOJbIla, TO BBI-
AEPHCKY He0OXOAUMO YBEIHUYHTh CJIedYIONIHM ofpasom:

Maciutab cheMKH 1:900-10, 7 ks L4 130 12 s Ll

OTHOCHTEALHBI pasmep Y
BHIIGPIKKH, Cex 1,1 LR e LR o B S e 3 4

Tag, manpumep, BblAEpZKKa M[PH CbEMKe Obljla paBHa
| cex. Ecnu BecTH CHeMKY B 3THX JKe VCJIOBHX, BbLIEPIKKA
COCTaBHUT 3 cex.

OKOHYATENLHO ONPeAeIUTh BEJHYHHY BBIAEDPIKKH MOXK-
HO TOJBKO 10 MPOOHBIM CHHMKAaM.

PenponykiuoHHas CheMKa
manediopmaTabIiMK  (boToanmapaTamMu

PenpoAykuuoHHas chemMKa Maso(opMaTHOH KaMmepoif
MPOU3BOANTCS B TOM Ciyuae, ecii HeOOXolMMO cqoTorpa-
GupoBaTh OPHTMHAN B YMEHbIIEHHOM Macmrabe, a 3areM
noJyueHHoe H300pa)keHHe MOABEPTHYTH MHOFOKpaTHOMY
yBeJUUeHHIO.

CbeMKa OpHIHHAJOB MaaoopMaTHHIMU (hoToanmapara-
MU SHAUHTEJILHO OTVIHYAeTcsd OT PenpoAylHPOBaHHA Kpyn-
HOGDOPMATHBIMH. :

BoabliuHeTBo ManoQOpMATHBIX KamMep paccunTaHo s
CheMOK ¢ paccrosnus He Gauxe oanoro wmerpa (P33
«3opkuits, «Jlenunrpany, «Kner» u ,1[);). doToannaparhl
sepkajbibie - («3enut», «Crapt», «Kpueramm u Ap.)
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paccuuTaHbl Aaf c¢beMok ¢ paccrosuua 0,66—0,70 x. Hau-
Gonee pacmpocTpaHeHHBIl paamep Kaapa ManoQopMaTHbIX
(poroannaparos — 24X36 mm — nosoasier Qororpadupo-
BaTh 00beKTH B 3HAYHTENBHO YMeHbIueHHoM macuitade, ©o-
Torpaguyeckye CHHMKH ODHTHHAJIOB B HEoOXOAMMOM Mac-
wrabe MOTYT ObITb NOJYUYEHbl T01bKO NDOEKLUHOHHBIM MyTEM.
CaenoBaTeqbHO, HeraTHBbl AOJ/KHBI OblTh MENKO3€PHHUCTbI-
mu. [loatomy BosHHKaeT HeOGXONUMOCTb CHEMKH OPHCHHA-
JIOB KaK MOXHO OoJee KpynubiM Maciutabom. OnHako paxe
annapar «3eHHT», 00BEKTHB KOTOPOrO AA4eT BO3MOMKHOCTD
OPOH3BOAHTL CheMKy ¢ paccrostua 0,65 a, co3faeT Ha He-
rarupe Hso0paxieHue CHHMAaeMblX OOBEKTOB B MaclluTa-
Ge 1:12.

Boobuie manodopmaTHeie 3epkanbHble Kamepbl Gosgee
NPUTOJHBL 11 PENpPOAYKUHOHHBIX CHEMOK, UeM AajbHOMep-
Hble poroannapatel. JanbHoMepsl pacCuuTaHBl 418 CHEMOK
C paccrosnusa He Oamxe | m. B nporusHoMm cayuae napojka
Ha pe3KOCThb MPOH3BOAMTCA MO H3MEPEHHOMY PACCTOSHHIO OT
IVIOCKOCTH OpHrHHada [0 MaeHku. B 3THx oroannaparax
HeJb35l BH3UPOBATHL C IOMOIIbID BHAOUCKATEN M3-3a BO3-
HuKalowux owuboK napannakca. B cBa3u ¢ stum ycranas-
JUBATb annapar MOXKHO, TOJbKO COBMEU[asi O6BEKTHB ¢
LeHTPOM cHHMaeMmoro 00bekra. B 3epkanbubix dortoanna-
parax STH 3ajauu pelwaiTcd Jeruye 3a cueT HaJuuus 3ep-
Ka/IbHOr0 NMPH3MEHHOro ycTpoicraa.

Hecmorpsa Ha pax TpyaHocTell penpoayKUHOHHON CbeM-
KH, KaK TOKasblBaeT NpaKTHKa, mano(opMaTHOH Kamepoil
MOXKHO TIOJIYUHTb XOpoluHe pe3ynabrarbl. Portorpaduueckas
CbeMKa OPHTHHAMO0B ManopopMaTHLIMH KaMepamu B Kpyil-
HOM MEICI_[ITEIGE MOKeT ObITh BbITOJIHEHA € I[IOMOLLBI Cclie-
UHAaAbHBIX OOBEKTHBOB, HACAMOYHbIX JIMH3, YAJHHHTEIbHBIX
KoJiely ¥ ApYrHX npucnocobiieHui.

crielHaJbHbIM 00 BEKTHBAM, MpeIHa3HAUCHHBIM I8
PeNpoOAyUHPOBAHHA, OTHOCATCA  OOBEKTHBLI, HMeloUHe
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MOTIOMHUTENBHYI0 PA3METKY IIKalbl paccTosuus ot 95 10
50 cm.

Penpoaykunonsusle oobektppl P[] umeioT JOMONHH-
Te/ibHbIN BHIABHKHOA TyOyC, paspeuraluini 3a c4eT MHOro-
3aXQIHON pe3bObl BHABHHYTH OOBEKTHB Ha 75 MM, 4TO NO-
3B0/IfleT NPOU3BOAMTD CheMKY B MacuiTabe [:2. ¢

dororpauueckufi annapat ¢ penpoayKUHOHHBIM = O00B-
eKTHBOM YCTAHAB/AHBAETCA Ha IWTATHB, H HA OODBEKTH-
Be copMelllaeTcss HYXHBI Macuwital ¢ HHIeKcoM. Yera-
HOBKA pEe3KOCTH MNpPOM3BOAMTCS H3MEpEHHeM  pAacCTOAHHA
OT MJOCKOCTH CHHMAeMOro OpHIHHa/la 10 PHCKH HAa 00BEK-
tuBe. [IpeaBapuTe/bHO HA 1UKane paccTOAHMI ycTaHas-
JUBAeTCH paccTosHHe, C KOTOporo OyaeT NMpOH3BOAHTLCA
cHeMKa.

JIlnst ycTaHOBKH HYXKHOTO PACCTOAHHS BBIABHraloT CTO-
MOpHLI1 BUHT OOBEKTHBA H NMPOTHB HEOOXOAWMOro uuc/a
YCTAHABAMBAIOT PHCKY (Touka nasoakw). [Tocne ycTanosku
HYKHOFO pAcCTOSHHA OTBECOM H/H C NOMOILbIO PaMoX,
UMEIOIIHXCS! Ha CMelnanbHblX PenpoAyKIHOHHBIX KPOHLITEH-
HAX, NPOH3BOAAT KaipHpoBanue, HHKHAN 4aCTb KPOHIUTEH-
Ha npeacrasaser coboit paMKy ¢ HaceuKaMH, COOTBETCTBYIO-
wxMu Macmrabam uzobpaxiennit. Cuumaempii opuruian
KAaIyT Tak, 4ToObl ero Kpas coBMajiH ¢ pHCKAMU Mmaclira-
6a. DrTo rapaHTHpyeT COBMelleHHe IEHTPa OpHrHHana ¢
HeHTpoM 00bLeKTHBA.

Haceuxkn Ha KpoHIuTeiiHe 3HAUMTEJbHO YMPOWAIOT pa-
6oTY, MOCKOABKY He Tpebyercs Ka)X/blii pa3 H3MepATh pac-
cTosiHHe oT 00beKTHBA [0 OpHTHHANA.

Hacanounble /HH3bI, MPUMEHAEMbIE AAA PernpoNyKIHOH-
HBIX CBEMOK, — 3TO MOJOMKHUTEIbHbBIE HJIH OTPUILATENbHbIC
ONTHUECKHE JHH3BI, NpeaHa’HauenHbie 447 HaMeHeHus ¢o-
KYCHOTO paccTofnun o0beKTHBA,

MoaokuTeabHble Hacado4Hble JHH3B MPHUMeEHdAIoTed B
Tex cayuanx, Koraa HeoOXOAHMO NPOH3BECTH CLEMKY B
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KpynHoM Mmacmtate. PaanuuaioTes OHH Mo ONTHUECKOH CH=
Jae, uamepsieMofi B AHONTPHAX. i

~ Haa  manodopmatibix (HoTOANNAPATOB BhINYCKAIOTCS
munsabl B | w2 quontpun. Hacamounas nunsa s | LHONTPHIO
nas oobexTuson «lOnutep-3» u «lOnurep-8» naer BoaMokK-
HOCTb MPOH3BECTH CheMKY B macwtabe 1:8,9, anusa B 2 au-
onTpun — B Macwrabe 1:6. B sasucumocTH or pasmepa
cHUMaeMoro o0BeKTa W Kemaemoro macimiraba, HeobOxoau-
MyIlo JIHH3Y HAaJeBAIOT Ha onpaBy 00beKTHBa M no talbauue
IPOU3BOAAT ycTaHOBKY (ortoannmapata (taba. 20). YuuThl-
Basd, YTO H3MeP#AThb paccTosHue OT MJCHKH 10 OpHrHHAagAa
HeY100HO, HeOOXOAUMO 3aMEpsiTh PacCTOSIHHE OT MIEHKH 0
HapyKHOl NJIOCKOCTH 8a/HeH CTEHKH annaparta n npubaBuTh
€ro K umcjam, npocrasaennsiv B rpadax 3 u 7. Ilpu yera-
HOBKE arnapaTa-—H3MepHUTh PACCTOAHUE OT €ro 3ajiHel CTeH-
KH 10 opHruHa/da. BHsupoBanue HpOM3BOAHTCH OTBECOM.

Henocrarok MPHMEHEHHA HAcal0YHBIX JIHH3 — Hapylie-
HUEe KOPPeKUHH O0BEKTHBA U B CBASH C ITHM yXyHlIeHHE
kauecTsa nzobpazenns. [lostomy npu ehemMKax ¢ Hacazou-
HHIMH  JIHH3aMH HeoOXoaumo OoJjblie JguadparMupoBath
00 LEKTHB.

Boimyckaemsle npoMblILIEHHOCTBIO VAJIHHATEIBHbBIE KOMb-
L[El IIPGJIH'&BH']‘IEHU JA4d QJOTOCBEMI\li ¢ OJNBKHX paccros-
Huit. HaGop coctour ns uernipex xosen pasmepom: Ne | —
9; No 2 —8; Noe 3— 16 u Ne 4 — 26 mm. Becy nadop B co-
Gpalmou BI/IE HMEET BbICOTY 55 M.

H]J]{ HCIONb3OBAHHH VAOUHATEABHBIX KOJel B pasauu-
HOM COYETAHHH MOKHO MONYYHThL H30OpaXKeHHs CHHMaeMblX
06BeKToB B MacmiTabax or 1:10 go 1:1, 10 €CTh B HATYpa/b-
nyo penuunny. Ipnvenende AByX KOMIJIEKTOB Ko/ey Ader
BO3MOJKHOCTb MPOH3BOAUTE CHEMKY MenKuX o0beKkToR ¢
yBeJHUEHHEM B HECKONBKO pas.

CneMKa ¢ YOAHHHTENBHBIMH  KoJbLlaMHu S3EPKAJBHBIMH
doroannaparamu GoJee mpoera H yAo0HA, yem AadbHOMEP=
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TaGauya 20

TABAH LA
YCTAHOBKH AMNMNAPATOB € OBBEKTHBAMH «HNHTEP-3» HJIH
HOMHTEP-8» MNPH MNONL3OBAHHH HACALOYHBLIMH JIMH3AMH

Hacanounas aunza
(+2 nuonrpuu)

Hacagounas annsa
(-1 auontpma)
1

o 2
= ) o -
4 S
opMar sl = R e
opﬂr;]ljﬁana. %gé =52 ©f e EEE@E; g§
oM S w o EEB . !r:m' Omgbam ==
SEEIBER| 2& | 25 |S25|CER| BE
SC8|8§ao| =8 o'F IGESISS el S
moalao | == ¢E [mfgmos| ==
44,63 67,9 o0 l 109,5 | 1:13,4 | 2944 o | 87,0 1:12,2
42,3%64,4 | 20 104,5 | 1:18,4 | 28542 | 10 54,6 1:11,6
40,5x61,6 | 10 99,9 | 1L:17,6:| 27 x4l 7 53,6 1:11,4
38,3 59,2 7 96,4 | 1:16,9 | 26:x39 | 4 51,2 1:10,8
36,856 5 91,9 | 1:16 25537 || 3 49,6 | 1:10,4
35,2 53,6 4 88,4 [ 1:15,3 | 2436 | 2,5 | 48,3 | 1L:10
32,950 3 83,1 | «1:14,3 | 23%35 | 2 46,5 1:9,6
31x47,2 2,61 79,3 | 1:13,5 | 2132 1,5 | 43,9 1:8,9
28,843,8 2 74,2 | 1:12,5 | 2031 1,3 | 42,4 | 18,5
27, 1x41,3 [ 1,75 | 71 1:11,8
25,538 .8 3 I Al R e |
23,2x35,4 1,25 102,20k 1104
20,5%31,5 | 1 | 56,2| 1:8,9
]

HBIMH. B pganpHoMEpHBIX Kamepax NpH HoJb30BAHUH YITH-
HUTEeABHBEIMH KOJAbBHAMHKA IJ# YCT&HOBKH pes’xoc'rl-[ H Kaipu-
POBAHUS NPHXOANTCA NPOU3ZBOAHTL LEHTPOBKY (oToannapa-
Ta, WIMEpATh AOMONHNTENbHBIE PACCTOAHNA, Yero He HYKHO
Aenath NpH padore 3epkanabHoll KaMepoil.
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[Mopsfok paGoThl NPy PenpoAyKUHOHHON CheMKe ¢ YIIH-
HUTEeNbHBIMH KOABLAMU caefyiouuin. Mavepus aauny U -
puHYy opurupaga, mo Taba. 21 Haxoadr npudiIHKeHHOE
3HAYEHHE pasMepa OPHULHHAJA H B 3aBHCHMOCTH OT 00BEK-
THBA, KOTOPBIM NPOH3BOJAHTCH CheMKa, ONpelelsdiorT HOMep
VAJIHHUTENbHOrO KOJbLA, paccTofnne, ¢ KOTOPOro Heoo-
XOAHMO TIPOH3BECTH CBHEMKY, H JeJeHNe, Ha KoTopoe HeoO-
XOAHMO YCTaHOBHTh O0OBEKTHB 110 LIKaJe PacCTOAHHH.

[Ipencrasum, uTo pa3Mep OpUrUHANA paBeH 225X34D M,
cJe0BATeILHO, PH pasmepe Kajapa 24X36 mu MOKHO MPoO-
n3BecTH cweMKy B Macurabe 1:10.

C obvexruBom «lOnurep-3» Aas CcbeMKu HeoOXOTUMO
NPUMEHHTD YAJIHHHTENbHOE Kouiblo Ne 1, mo wkane pacero-
AHuil yCTaHOBHTb PHCKY mnpotuB 15 ma n paccrosnue ot
3ajnell cTeHKH Qoroanmapara A0 OPHTHHaja JOJZKHO ObITh
paBHo 633 M.

BusnupoBanue B 9TOM caydae MPOHSBOAUTCA € MOMOMLIBIO
oTBeca, ClelHaNbHbIX PAMOK HJIH KPOHLITEHHOB.

BesegeTeue TOro, UTo H3MEPHThL PaccroaHHe OT OPHIH-
Hama 70 3ajHeill CTeHKH anmapara MOXHO ¢ TOYHOCTBIO M0
HECKOMBKHX MHJAJHMETPOB, npH ororpadupoBanui Heol-
XOAHMO YycTanapaupaTh guadparmy Ha 5,6; 8; 11 uan 16,
Ecan penpoayKuuoHHas cbeMKa ¢ YATHHUTENbHBIMH KOJb-
[aMH NPOH3BOAMTCH SepKaibibiMy GoToannaparamu, Tadau-
[[bl, NpHJAAraeMble K KOJbIaM, HEOOXOAHMBLI TOJIBKO JIIf
GBICTPOro BHIOOPA Kosblla B 3aBHCHMOCTH OT pasmepa OpH-
rugazna.

Hapojika Ha peskocTb ¥ BH3HPOBaHHE B 3ePKaJIbHbIX Ka-
Mepax TpOU3BOAATCH MO 3ePKajbHOMY MPH3MEHHOMY YCT-
poNCTBY.

B doroannapare «Crapt» s yao6cTBa penpoiyKiui-
OHHOIl CHEMKH BMECTO NMPHAMEHHON Jylbl MoXKeT ObITh MO-
cragiaeHa Jiyna ¢ maxtoi.
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Penpoayrnmonnas cremMra
YEeaMuUuTeeMm

HauGosee pacnpocTpaHeHHbIl yBeAHUHTENb 1051 35-MEJ-
JUMETPOBOH [IJICHKH BIIOJIHE NPHTOAEH JJf PenpoayKUHOH-
Hol cvemkn. Cama TeXHHKA CHLEMKH YBEMHUHTENeM HeMHO-
UM OTHY4ETCH OT PenpoAyKUHOHHBIX CBEMOK  (oTo-
annaparoM. EnuncTBeHHBIH HENOCTATOK 3TOrO cnocoba —
YBENHUHTENL He HMeeT cBeTOHENpOHHLIaeMoil KaMephl, B CBA-
8M C ueM KaxkJaplii pas Tpebyercs nepesapsjaka mjenxu. lna
penpoiyUHpOBAHUS YBEAUUHTENEM HE0OXOAHMO B DAMKY
BCTaBHTb PE3KHH HEraTuB, pasMep KOTOPOTO MOJMKEH OBITh
Hemuoro Goabiie potorpadupyemoro opurunana, ITponsse-
JAA HAaBOAKY Ha Pe3KOCTh, HA 2KpaH YKAaIabIBAIOT OPHUTHHAJL,
HauGonee TouHo MOXKHO pacmosioXKuTh OPUTHHA, HCNOJb3YS
Aas 3tux uenefi Gotoskpad. Ecau opuruHan He MMEeT ¢Bo-
GoAHbIX NOJeH, 3aKpbiTh ero Ha (OTO3KpaHe NPHAKHUMHOH
paMKOH HeBO3MOMHO. 3aTeM B pPaMKy YBeJIHUHTEJST 3MYJh-
cHell BHH3 BCTABJSETCH IIEHKA. YCTAHOBHB Ha 0OBEKTHBE
HeoOXoAuMYI0 AHadparmy, NPOH3BOAAT IKCIOHHPOBAHHE
OpHTHHAJA.

Mecrounikn cBeta [10JIKHBL OBITH 3alllHIleHbl pedaeKTo-
paMH H/H KO3bIPbKaMH, YTOOH Jyud He monajaju Bo Bpems
IKCINIOHHPOBAHUA B OOBEKTHB W He 3AaCBEUHBAJIH IJIEHKY
qepes cBoOO/AHblE OTBEPCTHA PaMKH VBEJHUHTEJNS.

[lesecooGpasno npu penpoaAyLHPOBAHHH YBENHUHTENS
MH MOJb30BATLCSH MO3UTHBHOH MJIEHKOH, KOTOpas MOMKET 3a-
psixkaTbes U 06pabaTbiBATBCS NPH KPACHOM CBETE.

Hnsi penpoaynHpoBanua GOJBIIOTO KOJHUECTBA 00BHEK-
TOB ue.necooﬁpasm) NNOJIB30BATECH CIIeUHANBEHBIMH HpHCI’IO-
cobnenuaMn. ONHO H3 TAKUX NPUCTIOCODJCHUT NPEAT0NKEHO
I. 5. yakuuem aas yseanuntenein ¥-2 (puc. 62). Ilpu-
criocobneHie coCTOMT H3 OCHOBAHH T, KPbII_LIKH, JABYX Kac-
CET H PYKOSATKH,
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Puc. 62. TlpncnocoGaenie [Jf PenpoAymHpopanus manohopmat-
HBIMH Y BEAHUHTRSIMU:

1 — ocHopadue; 2 — gyG orcuera nephOpallMOHHLEIX OTHEpCTHH; & — Ka/1poBoe
OKHO: 4 — KpEIUKA; § — mepikatenn; § — PYROATRE. JCKH3HLH HepTLRK
npHenoco Onen .
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B oany u3 kaccer sapsiykaercd nieHka, KoHel KOTOPOil
3aKpenasercd Ha KaTyliKe BTODOH NPHEMHOH Kaccerhbl.
K Hukneit wactu npuctaBisieTcss OCHOBaHHE ¢ (BHIBMOBBIM
KaHaJoM M CBepXy sakpbiBaercs Kpbilkoi, ITocie naBoakH
Ha pPe3KocTh NpHcnocoOJeHHe BCTABASIOT B YBEJAHUHTENb H
Npon3BoadT cheMKy. ITaenky nepemarsBalor rofoBkoil. 3a-
KpenIeHHblll Ha ocHOBaHHW 3Y0 TpeuleTKH NPOXOAHT IMPH
nepeMoTKe mnepgopanuoHuLie OTBEPCTHS TeHKH. [onoBKy
MOBOPAUNBAIOT [0 TeX NOp, MOKA 3y6 TPEUleTKH He Npolner
yepes BoceMb oTBeperuil.

HexoToprie yBenuuutenu HMEOT cneuuajibHoe npHCNo-
cobnenue Ansa penpoaykumuoHuoit cwemkn, Hanpumep, yse-
auuurens «Onemyc-I1», kpome cnenanbHOR Kaccerhbl s
HeraTHBHOrO MarepHana, UMEeT 3aclOHKY A/ peryjanposa-
HHsl BBIAEPIKH NPH ChEMKE.

Penponyunposanme
Py HOMOLIM NPHCTABOR

CylecTBYIOT pasaHyHble KOHCTPYKUHM PEnpoOAYKUHOH-
HBIX MPHUCTABOK. Bce oHM mpegHasHaueHbl AJAA PENpoOAYK-
LHOHHON CheMKH J1aJbHOMEDHBIMH KaMepaMH ¢ HaBoakoil
Ha Pe3KoCTh 110 MaToBOMY CTeKay. Penmpoaykuuonnas npu-
crapka P31 ans doroannapatros O3 u «3opxuit» co-
CTOUT M3 JBYX NOABMMKHBLIX miaHok. Ha sepxmeli nmauke
HAaXOAUTCSE MATOBOE CTEK/O, OTBEPCTHe AJs YCTAHOBKH (o-
Toannaparta, KpOHWITEHH KpenaeHud U (PUKCHPYIOLIUA BUHT.
Ha nuxHell niaHke HaxoauTcss TyOyc ¢ pesbboil, Kyaa
BBEPTHIBAETCS O0BEKTHB.

[TpucraBka MOXKeT ObITH HPUKpPeN/ieHa K LITAHTe YBesH-
UUTEJS HJH CHelHaJbHbIM YroJbHHKOM K mrtatusy. [Ipons-
BOJS1 HABOJIKY HA PE3KOCThb N0 MATOBOMY CTEKJY, BEPXHIOIO
NAAHKY CHBHTaiOT BJAEBO H MPOTHB 0OBEKTHBA YCTAHAB/IN-
BaloT ¢oroannapar (puc. 63). Takum oGpasom, no maro-
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Puc. 63. Pacnonosxkenne (oroanmaparta TpH penpo-
NYKLHOHHOH CheMKe ¢ MpHCTaBKOM.

BOMY CTEKJY MOMKHO YCTAHOBHTb Pe3KOCTh CHHMaemoro
OpUTrHHaJ a, TOYHOCTh €ro paclnoJoXeHus W paBHOMEPHOCTh
ocsentenns. Ecin Memay o6beKTuBoM U TYGYCOM NMpPHCTABKI
BBEPHYTH VAJHHHTEJAbBHOE KOJbLO, MOMHO MPOH3BECTH ChEM-
KY OpPHTHHAJA HEe TONBKO B HATYPaJbHYIO BENHUYHHY, HO U C
YBeIMHYeHHEeM.
Tonyuenne coToxronui
¢ opurnnayiop pednercusiM crocobom

dororpaduueckue KOMHH € PasjinyHbIX OPHCHHAOB
MOYKHO TONYYHTL cnocobom peduiekcHoi neyatu. Buimyckae-
Mas AJasi 9THX Heaefl pedaexcHas ¢otodymara mnpeacras-
JaseT coboil HH3KOUYBCTBUTEABHBIH (oTorpaduueckuit marte-
pHaj ¢ BLICOKOM KOHTPACTHOCTBIO. Bymara usrortossidercs
Ha TOHKOIl anacTuunoil noanoxke. Cnocobom peduiekchofl
neuaTn MOMHO MOJYYHTH KOMNHH © qepuo-ﬁeﬂblx H IBETHBIX
OPHTHHAJIOB.

ﬂ,.!l}l NOJYYEHHA KONHH C TOFO HJH HHOTO OPHrHuHAaa
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HEOOXOAHMO B3SITh JHCT peduiexcHoli (oroGymary, PHJO-
KUTb €ro K TeKCTY WJH DHCYHKY OpHTHHAAA, a 3aTeM (OTO-
Oymary H OpHIHHAJ TMOMECTHTb TAK, UYTOOKI MOAIOKKA
pedaexcHoil Oymaru Obina oOpallleHa K HCTOUHHKY CBeTa.
B kauectBe HCTOUHHMKA CBeTa MOXeT GLIThH HCNOAL30BAH Me-
YaTHLIA CTAHOK, HACTONLHAA NAMIA MK OOBLIUHBIE YBeTHYH-
Teab. Bo Beex cayuasix npH 9KCHOHHPOBAHMH Heo6XOAHMO
JOOMTBCS DAaBHOMEDHOIO OCBEILEHHsl BCefl MJOWLATH OpHIH-
Hasa paccestHHBIM CBETOM.

Ecan B kauecTBe HCTOUHHKA CBETA HCMO/B3YETCH yBEJH-
YHTesb, HEOOXOAHMO OTPEry/NHPOBATH JAAMNOYKY TAKHM 006-
pasom, uToObl cBETOBAf paMKa Ha sKpaHe Gblia paBHOMEpHO
OCBelleHa u pasmep ee Obla Heckoabko GoJiblie opHrHHAadAa,
¢ KOTOPOro HeOOXOAUMO MoayuHthb horokonuio, Porobymara
H OPHTHHAJ [AOJKHBI OBITH NPHIKATHL APYT K APYTY YHCTHIM
cTeKI0M.

[Ipu newaranun doroysenuuurenem Ha oOBEKTHB Hajle-
BaeTca cbeMounblil cBeTopuabTp KC-18. [Mpumenenne cie-
TO(HABTPA NOBBIIAET KOHTPACTHOCTL H3obGpaenus. [Nocse
IKCNOHHPoBaHuA pedJiekeHyto Gymary o6pabaTbiBaloT U mo-
JY4dloT HeraTHB, ¢ KOTOPOro B AalibHeHIleM KOHTAKTHBHIM
criocoGoy mevaTaloT HYKHOe KOJMUECTBO MO3HTHBOB.

Jlenunrpanckan daGpuka (poro6ymar Ne 4 Bbinyckaer
pethiekcHyio obpatumylo Gymary, Ha KOTOpoil cpasy nocie
00palboTKKH MOJyYaeTcs sepKasabHOe MO3UTHBHOE H300pa-
KeHue. :

C 0/HOCTOPOHHUX [ITPUXOBBIX OPHUIHHANOB KOMMH HA
peexcHol Oymare MOryr ObiTh NOJYUYeHB KOHTAKTHBIM
cnocoboM. [lisi aTHX meseli HEraTHB ¢ OPHUIHHANA MOKET
OBITL M3rOTOBJIEH W HA OOLIYHON KOHTpPacTHOH (oToOymare
No 6—7. C roToBbIX HEraTHBOB B AaJbHEHINEM MOMHO T0-
JVUHTHL HeoOXoAMM0Oe KOJHYECTBO KOMHH KOHTAKTHON mne-
YaThblo. HeraThebl 0 MO3UTHBEL, MOJYUEHHbBIE ITHM CHOCOGOM,
OTJINYAKTCS BBICOKOMH KOHTPACTHOCThLIO.
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Monyuenne dhororommii
¢ momolnbio oymaru «TexHoromup»

Hnsi nonyuenusi HOTOKOMHA ¢ AOKYMEHTOB OOBIUHO HC-
MOJIb3VIOT PENpOAYKIHOHHYIO CheMKY HIH pedaeKcHblil
criocob nmeyatu. OnHako 3TH cnocobbl HMEIOT Psj HeNo-
CTATKOB. !

IMonyuenue (QoToKonuii penpoAyKIHOHHBIM crnocoboM
oCJIoIKHARTCA HeoGX0AUMOCTbIO Nojbopa crnelnanbHbiX ¢o-
TONJEHOK, /[ABYXCTYNEHUYaThHM J1a0opaTOpHBIM MPOLECCOM
00pabOTKH HeraTHBHBIX M NMO3HTHBHBIX MarepuanoB. Kpome
TOro, cheMKa Mano(opMaTHEIMH KamepaMu Tpebyer 60Jb-
LIOro yBeNHYeHHd MPH NeyaTaHuH, YTO OTPAXKAeTes Ha Ka-
yecTBe (hOTOKOMHH.

Ipu cHaTun Konufi ¢ AOKYMEHTOB pedJeKCHLIM Chnoco-
60M BO3HHKAaeT HeOO6XOAUMOCTh JabopaToOpHOH 006pabor-
KH MAarepuajoB, uTo TpebyeT 3HAUHTENbHOH 3aTpPaThl Bpe-
MeHH.

Boabuioli HHTEpec NPeAcTaBasieT HOBLIH cnocob noayue-
HUA (OTOKONHI ¢ [AOKYMEHTOB € INOMOMIBIO cHenHanbHoll
6ymarn «Texnoxonup», Kotopas cnocoOHa 3HAYHTENbHO
MOBHIIATH KOHTPACTHOCTh KONHPYEMBIX OPHTHHAOB.

B KommnaekT marepuana «TeXHOKONHP» BXOJHT MO3H-
THBHAs W HeraTusHas Oymara. Herarusnas Gymara mpea-
craBasier coboit poromarepuad, 6AN3KHHA N0 CBOHM CBOHMCT-
BaM K peduaexcuoit Gymare (of/aajnaer MOHHMKEHHOH CBe-
TOUYBCTBHTENLHOCTBIO) . TlosuTHBHAas Oymara mpejacrasaser
co60#l TOHKYIO MOMJOMKKY C HaHeCeHHBbIM HAa Hee CNEUHAb-
HBIM YKeJaTHHOBLIM NPHEMHBIM C€/0€M, He HYBCTBHTEALHBIM
K CBeTY.

Cxema npouecca KomupoBaHnua ouenb mpocra. Heratus-
HYI0 GyMary sMyJabCHOHHBIM CI0EM HaKaaJAblBAIOT Ha KOMH-
pyeMbIi JOKyMeHT H 3acseunsaior. [locne skcnoHupoBanus
ee CMAuYUBAIOT MNPOABHTEJNEM H COBMEILAlOT ¢ MPHEMHBIM
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cIoeM NO3HTHBHON Oymaru. Yepes MHHYTY JHCTBI MO3HTHB-
HOW N HeraTHBHOH Oymaru pasbeauHsaior. B npuemuom cnoe
MOSHTHBHON OYMATH MPH KOHTAKTE BO3HHKAET MO3NUTHBHOE
H3oOparkenue KoNHPYeMOro opuraHaga,

DH3UKO-XHMHUECKAS CYUIHOCTH NMPolecca KOoNHPOBAHHA
Ha maTtepuate «TexHoKOMMP» CBOAMTCA K CaAGAYIOLIEMY.
Ilpu skcmoHHpoBanHK HeraTHBHOH Gymaru B ee CBETOYYB-
CTBHTEJBHOM C/I0€ BO3HHKAET CKpeITOe (ororpaduueckoe
nsobpaxenne. I[1pn konrakre mexay meratusHoit Gymarofi,
CMOUEHHOM NMPOABUTENAM, W NMO3HTHBHOH OyMaroii Bce ocpe-
IeHHOe TaloujHoe cepeOpo HEraTHBHOTO CJ0s BOCCTaHAB-
JHBaeTcs B Merajinueckoe. [anomanoe cepebGpo, ocras-
Ieecs HeOCBEWEHHLIM, PacTBOPATCH B runocyabdure, npe-
AE€HHOM B COCTAaB NpPHEMHOr0 ¢/10s MO3HTHBHOH OyMaru, H
AHQOYHIUPYET B Hero. B sToM caoe mox aefictsuenm npos-
BHTEJIS TPOHUCXOAHT BOCCTAHOB/AECHHE METAMIHYeCKOro ceped-
pa, KoTopoe u 00pasyeT NosUTHBHOE (oTorpaduyeckoe H3o-
Op arkeHue.

TTpoMbILIIEHHOCTBIO  BBIMYCKAIOTCSA  CHEUHaNbHble TIPH-
crocobJieHus, B KOTOPBIX CMauHBalOT HETraTuBHYIO Gymary
NPOABUTENEM U COBMELIAIOT €e ¢ MO3HTHBHON OyMmaroii,

D710oT cnoco6 mevaTH MPHMEHUM B KOHCTPYKTOPCKHX 610-
PO M MPOEKTHLIX HHCTHTYTAX NPH KONHPOBAHUH UepTeIKeil.
On ocoGenHo ymoOen npu nevatanuu GOJAbLINX OPHTHHAIOB
MOCKOJbKY NPUCTIOCOOJEHNST KPYNHLIX PasMepos B HX an:
MeHEHHEe CBSI3AHO C PacXoJ0BaHHEM 3HAYHTENBHOTO KOJH-
yecTBa NMPOABHTEN.

Has neuaranus opUTHHAIOB HeGOJBIIMX PA3Mepos pas-
paGoTaHo NOPTATHBHOE MNpHcnocobaeHue, GoKoBble CTONKH
KOTOpPOro cayzaT A5 MOHTAax{a Bcex JeTanel IIpoABOYHOIO
Mexanusma. Hampapasioumiass pewerka kpemurcs ¢ ofmoil
CTOPOHBI K GOKOBBIM CTOHKAM IIPH MOMOILH ABYX METAJIH-
YECKHX YrOJLHHKOB, & C APYroli CTOPOHbI — K N/IaHKe, NPH-
KpenJyieHHoll K GOKOBLIM CTOHKAaM.
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Bauytpenuue pasmepbl 370l KopoGku — 55X200X250 seat.
[TracTuHbl, 06pa3yioilie nasbl M5 NOMELIEHHs HeraTHBHOM
U MO3HTHBHON OyMmarH, HanpapJasiollas pelerka, Hanpabas-
[0IIHMH BaauK, OOKOBble CTONHKH, IJIAHKH B y3Je H LIECTePHH
H3FOTOBJIEHBl M3 MNJAacTMacChl, NPHIKHMHbIE M KpemneHbie
BHHTB — H3 HepiKapeiollero mMetanna. Baanku npexcrasan-
10T cOB6OH MeTa/JMyecKMe CTeprkKHHM, Ha KOTOpble HaaeTbl
pe3HHOBbIE TPYOKH.

Ilag nonyuenus GoTOKONUH JOKYMEHTOB MOXHO NMOJb3O-
BATHCSl PARBIHUHBIMH HCTOUHHKAMH OCBEILEHHA.

Bonee xauecTBeHHBle H300paxKeHUs MOJAYYAIOTCs TPH
SKCIIOHHPOBAHUH JKeaThiM cBeToM. [TosTomy nenecoobpasHo
noMb30BaThes XKeThiM cetopuabTpom KC-17. das yro6-
CTBA 9KCIOHHPOBAHHUS pPeKOMEeHIyerTca MoJb30BaThes MNpo-
cTefllIEM NpucrnocobaeHeM, yCTPOCHHBIM caelylolum obpa-
som. Ha MeTanHueckyio MJIacTHHKY pasmepom 24X31 cm
KJafyT JHCT PeS8HHbl M HA ee Yyriax [e/1aloT NPHKHMHBIE
MJacTHHYATHIE NPYIKHHBL (nankH). Konupyembil 1OKYMEHT
OpH HeApPKOM JIHEBHOM WJH He OYEHb CHJIBHOM 3JEKTpUye-
CKOM OCBEULeHHH YKJaJBIBAIOT HA PE3HHY TSKCTOM BBEPX, Ha
HEro SMYJbcHeH BHH3 KJAAeTCHA JIMCT HEraTHBHOH Gymaru,
KOTOPBLH TMPHIKUMAETCH KYCKOM CTEKJAa U 3a:KuMaercs npy-
HUHAMHA.

Jlns nmoayueHHs KavecTBEHHOH (POTOKONHH HOKYMEHTA
Ba)KHOE 3HAaueHHe HMeeT TOYHOe OonpefefeHHe BbIACPKKH
BbliepKKa 3aBHCHT OT MOILHOCTH HCTOYHHMKA CBeTa H pac-
CTOSTHHSI MEXK/y HCTOUHHKOM M 9KCHOHHpPYyeMoll Oymaroi —
geM MOlllHee WUCTOUHHK H MEHbIle pPacCTOfHHE, TeM MeHbUI:
pblACpKKaA. TIpu OCBELleHHH KapMahHbIM JeKTpohoHapeM ¢
pacctosinnsi 25—30 ca BBUIEPIKKA COCTAB/IACT 2—3 MUA.
Caelyer MUMeTb B BHIY: €C/IH MO3HTHBHAA (DOTOKOMHA OKa-
3pIBAGTCH MAJOKOHTPACTHOMN, 3TO 03HAYAET MNEePeaeprKKy, 2
el M306pAaXKeHHe HMEeT TeMHBIH, Kak Gbl 3arpssHeHHbIH
(oH, — HELOAEPIHKKY.
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OKCNOHUPOBAHHAA HEraTHBHAR 6yMAra noMellaerca B
BEPXHMH Md3 y3/1a HANPABASIOUIUX MIACTHH 3MYJIbcHEeH BHAS,
4 Mo3uTHBHAA OyMara — B COCEJHUIl 11a3 HPHEMHDBIM CJI0EM
Beepx. Ilpeisapurensho B 6auox nagusaercs 0,5 4 nposis-
JSIOUIET0 PACTBOpPA CJEAVIONIero cocrasa;

Pacrsop N |

Cyns(ut warpus Gespopmpit . . . . . . 25.a
Inapoxunon ; 62
Eaxuit marpait VB
DeHngoH | : 025 &
Kammii 6poMucTi 05 2
Bona \ 05 a

Cocrashble yacTi nposiBUTENs DPACTBOPSIOT B STOM MO-
pAlKe B ropsuek Bojxe. Temmeparypa pabouero pacrsopa
nposBuTens joaxubl Obith 18—20°C, Ilocsae BaHBaHMA
NposiBHTENs B GaYOK KPBILKA MPHCNOCOOIEHHS 3aKPhIBA-
erce.

JlucTbl GymMard NponsuraloT BPYUHYIO 4€Pes pacrBop
MPOABUTENSE W NPUKHUMAIOT HX APYP K APYLY NPH NOMOLLR
BpallaoHXCcs BaJdHKOB, BpaleHue BalUKOB HPOHCXOTHT
3a cyeT PABHOMEPHOTrO MEJIEHHONO NOBOPAUHBAHHS DPYUKR
npucnocobaenus (pue. 64). Ha npoxoxienne 6ymar yepes
BaJuKH Tpebyercs npumepno 15—25 cex, Jlucrm Gymara
MocJae  NPOXOMIEHHS MEKAY BaJuKaMH H3BACKANTCH M3
OpHCTIOCODMEHHs Yepes lieab B KPBILIKe, 3aTeM HX OCTaB:
JISIOT B KOHTAKTe B TeueHue 45—60 cex u pazbveaunsior,
B pesynprate na ofHOM H3 HUX ,0Ka3bIBAETCS HEraTHBHO®
usoOpaxKeHue, a Ha APYTrOM — MO3HTHBHOE,

Ecnu paccrosiine Mexay BaduKaMH CJAHIIKOM BeJHKO,
nsoOpaxenue Ha HOSHTHBE OyleT HeAOCTATOUHO YeTKUM,
€C/IH  Ke OHO CHHIIKOM Mallo — JHCTH Gymaru OyayT cHib-
Hee MpuJHNaTL APYr K Apyry, Peryaupyior sto paccrosinue
ClIeUHaJNbHBIM BHHTOM.
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Puc. 64 [lpokpyunsanue Gymarn Me:kiay Bajiuxamit
npH NPOABJICHHH.

doroxomnuy, MOJyUYeHHble Ha MO3HTHBHOH OyMmare TpH
HCMOAB30OBAHKY OposBAfouero pactsopa Ne 1, He TpedyioT
nanpHeiiel o6patorku. OHM HaAe:KHO COXPAaHsoTes Opo-
mosKuTenbHOe Bpemsi. HeraTus aas coXpaHHOCTH (DHKCH-
pyercss B OOGBIYHOM pacTBope rHNOCYJAb(UTA H MPOMBbI-

BaeTcH.
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DPOTOTPAPUIECKAA XMMMA

I[pﬁ o6paboTke (oTorpaduuecKHx MATEPHAJIOB MONBIY-
foTCA BOAHBIMHM PACTBOPAaMH DPAa3MHUHLIX XHMHUECKHX Be-
LIeCTB.

Boablylo uacTh pacTsopa 3aHHMaeT pPAacTBOPHTENb, 2
MeHbIIYIO — pacTBopsieMble BeltecTsa., B kauecrse pactso-
puTeJst NPH TPHTOTOBJAEHHH (GoTorpaduueckux pacTBOpoB
o6blYHO HCnonb3yloT Boay. HekoTopeie xumuyeckue selie-
€TBa MOTYT PacTBOPATLCHA TONbKO B CIHPTE.

Boaa, wuenonssyemas aaa gororpaduuecknx pacTsopos,
AOJKHA OBITh YUCTOH H He cojlep:KaThb HHKAKHX XHMHYE-
ckux npumeceit. [Nostomy nenecooGpasio nonb3oBaThen KH-
navenoli Bodoll. Ho tak Kak kunauewnne He Beerna ycrpans-
€T JKeCTKOCTb BOAbl, NPH MNPHTOTOBJACHHH MPOABIAIOUINE
pactBopos, ocobeHHo Ans 06paboTKH LBETHBIX MaTepHanon,
MPUMEHAIOT BOAOCMATYAIONINE BELIECTBA,

[Tpn ncnonb3oBalun 10K1€BOA HANM CHEFOBOH BOIb! me-
pel TeM, Kak MpHCTYMUTb K NPHTOTOBJAEHHIO pacTBopa. eft
HEeoOX0ANMO AaTh OTCTOATLCA, NOLAe Yero npoduabTPOBATS,
a 3zaTeM NpoxunsATuTh, YacTto (OTOMOGHTENH HCMOMB3YIOT
AN NPUroToBAeHnsa doTorpauyeckux pacTBOPoB oOLIUHYO
BOMONPOBOAHYIO Boay. B stom cayuyae Moryr uameHsThes
CBOHCTBA PAacTBOPOB H HA CBETOMYBCTBUTENBHOM CJ0€ NMeH-
KH NOosBMAAIOTCA NATHA W CETKH, YTO. HECOMHEHHO, CHUMKAET
kKauecTeo (hoTorpaduueckoro H3obpaKeHus.

s toro 4to6bl NpPaBHAbHO NPUTOTOBUTH (oTorpadii-
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yecKHii pacTeop, HeoBX01HMO 3HATL CTeleHb PacTBOPHMOCTH

HCIIO/IL3YEMBIX BEIIEeCTB,

PacTBOpHMOCTEIO BElleCTBA HA3LIBAETCA €10 CNOcOBHOCTh
06pa30BLIBATL C APYIMMH BelleCTBAMH  MOJeKyJaspHbIe
CMECH.

PacreopHMocTh BelllecTBa 3aBHCHT OT 00bemMa pacTBo-
putens (Boabl), ero Temnepatypel H arMocdepHoro jas-
JIEHHA,

B 1000 ua Boawl npu Temneparype + 15°C, moxer pac-
TBOPHTBLCH:

METDJIa e Wi Bl b S D 0 T
CHADOXMHOH4 . . . . . . o8e
aMEADAE . . . . . .o . 300 e
rAHUKHEA B e i R
napaamunogenona . . . . 360 e

CxopocCTb pacTBOpPeHHA 3HAYHTENbHO YBEJAHYHBACTCA NPH
nepemelnnpannd. Ecau pacrBopenne NPOHCXOAHT B Kodabe,
To ee HeoOXOAHMO MepeMellaTh B TOPH3OHTA/NbHOH MJOCKO-
cTH (HO He B BepTHKaabHoit), [1pu pacTBopenun B gotorpa-
¢uuecKux BaHHOUKax, (orobaukax uaM B APYrok mocyne
nepeMelINBaTh HYXHO CTEKJAAHHOH HJAM JAepeBAHHOH na-
JIOUKOH,

loToBBII pacTBOp HYXKHO NPOGHABTPOBATL HIM JaThb
eMy oTeroaThbest, a gatem canth. [Tocyny, B KoTopo#t npuro-
TOBJSJIH PACTBOP, HEOOXOAUMO TIWATENBHO BBIMBITh H TOJb-
KO Mocje 3Toro MOXKHO NPHCTYNHTb K HENocpeiCcTBeHHOH
06paboTKe MIEHKH.

B3BEIIMBAHME BEUIECTB

KauecTtso pactBopa Bo MHOTOM 3ABHCHT OT TQUHOCTH J0-
SHPOBKH KO/JHYECTBA BEULeCTB, [pHMeHAEMBIX AJ8 €ro npH-
roTOBJACHMA, ﬂosmmy B3BELIHBATE XHMHUYECKHEe BelleCTBa
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HeoGXOAMMO KaK MOXKHO TILATe/bHee, NoJb3ysch anTeKap-
CKHMH HJH Ja0opaToOPHLIMH TeXHHUYECKHMH BecaMmi,

[Ipu B3BemmBanuy He06X0AUMO COBMOAATL PSL NPABUI:

a) BBIHMMATh BELIECTBO M3 OAHOK HYKHO MIacTMacco-
BbIM MK (hap(opoBLIM WnaTenem (M0XKKoMH);

0) B3BEIUMBAEMOE BELLECTBO KJ4CTh HE HEMOCDPENCTBEH-
HO B YalIKy BECOB, @ Ha CTEKJSHHbIE MIACTHHKM HAH KYCOK
YUCTOH Oymari;

B) pa3HOBECKH HEOOX0AMMO 6paTh CHEUHAJLHBIM MHH-
LeTOM H NOCJIe B3BEUIHBAHHSA NMOMENIATh HX 06patHo B rHes-
aa sILHKA.

B HexoTOpbIX peuentax yKasbiBAETCS KOJUYECTBO Belile-
CTBA € TOUHOCTBIO O AECSTHIX HJH COTHIX [AOJMEll rpaMma.
Takaa touHocth HyKHA TONbKO B 0coObIX ciyyasix, a B
MpakTHKe (POoTOJMIOOHTENA CTO/Mb BLICOKAS TOYHOCTH HEe HMeeT
0Co00r0 3HAUCHHS H COTBIE DOJH MOMKHO OKPYIIATH 10 AecH-
THIX, @ HHOTJA H J0 LEeJBLIX UlCe.

TEXHHHKA IIPHTOTOBJIEHUA PACTBOPOB

[Tpuroroaste (ororpaduueckuii pacTBop H3 XHUMMYe-

CKHX BelIecTB HeoOXOAHMO B ONpeIeNeHHON Noc/el0BaTeb--

HOCTH, yKazanHo# B peuentype. Hapymenue storo npasuaa
4acTo IPHBOJAHMT K MOPYe TPHTOTOBJEHHOTO pacTBopa.
HoBoe Xxumuueckoe BeIIeCTBO JOJKHO BBOAHTHCA B pac-
TBOP TOJILKO TOC/IE MOJHOIO PACTBOPEHHS paHee BBe1eHHOID
BelLeCTBA. ;
[Ipu npuroToBieHun pacTBopa HeoGXOAMMO N0/1b30BATh-
cs Bojoil, nojorpetoil g0 40—50°C. PacreopaTts peuiectsa
chaeayer He B MOJHOM 0OBLeMe BOMbL, 4 B HECKOMbKO MeHb-
niem — npiumMepHo */s oosema. Ilocae NoHOrO pacTBopenns
BCceX BelIecTB K PacTBOPY A064BJSIOT OCTABUIVIOCHA YACTh
XOJIO/{HO¥ NpOKHNsTueHHON BojbL. [lpuroroBaenueiii pacrsop
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nepen ynorpefaennem HeoOXoAUMO NPOQUILTPOBATL Hepes
BaTy Wiad GuaIbTposalbLuylo Gymary.

[Tocyna, B KoTopoit XpausaT doTorpauueckne pacrsophl
(B YaCTHOCTH MPOABHTENb), A0MXKHA ObITH H3 TEMHOTO CTEK-
ada. Jlasn Godee NpoLoKHTENBHONO XPaHeHHs TPOABHTENS
HEODX0AUMO AQJHTL COCYIl AOBEPXYy M 3aKpPbITh [POOKOH.
[TposiBuTesnH, XpaHAulMecH B OTKPBITHIX cOcyaax, BeaeACTBHE
coe/IMHEHHsT XUMHUECKHUX BEILECTB C BO3AYXOM ObICTPO OKHC-
JA10TeH.

[lo Mepe HcnoabzoBaHHs MPOSABHTENST B COCYj KaLyT
CTeKJAHHblE LIApHKH, NOJAHMMAs YpPOBeHb pacTBopa n0
npobku. HeoGxoauMo noMHMTb, YTO XHMHYECKHE PacTBOPbL,
OLIBILIME B YIOTPeOJEHHH, XpaHATCA XYXKe, UeM CBeKHE, I10-
3TOMY HE CaeayeT CMelHBaTh OTPabOTaHHble PACTBOPH H
CBeJKHE.

MpuroToBIeHHe NPOSBASAIOUMUX PACTBOPOB JLiisi 06pador-
KH uyepHo-GeJbix thoTorpaduyeckux MarepHasoB HAUKHHAECT-
CA CO B3BELIMBAHMS XMMHUECKHX BellecTs. 3aTeM HX pasBo-
AAT B HOCAEL0BATENBHOCTH, YKA3AHHOA B pelente.

[Tpy npuroToBieHun OOJBIIHHCTBA NposBHTENed (3a
HCKJIOYEHHEeM, METOJIOBOrO W INMIMIHHOBOTO) BHAadale pac-
TBOPAIOT CYJAB(HUT, 3aTeM NPOABJSIOlLEe BELLeCTBO, COAY H
OPOMUCTHII KaauiL,

[lpu cocTaBieHHN METOJOBBIX MpPOsIBHTE/CH BHAua/e
caeAyer pacrtoputh 1—2 2 eyabgara, sateMm MeTON M OC-
Ta/IbHbIE BellecTBa.

B (oTon106HTENBCKO NPaKTHKE Y4CTO HCNOJIb3yeTes ro-
TOBbIH POABHTENb, BHITYCKAEMbIll B NAKeTaX Ha ONpele/eH-
HEI o6beM pacrsopa. Ero NpHroTaBadBaiOT c/elyloulnM
obpasom. O6e wacTi naTpoHa pacTBOPAIOT NOPO3HL, H pac-
TEOPDI CJAUBAIOT B OJHH COCY.. Ecnu ner BO3MOHCHOCTH pac-
TBOPATH [IOPO3HE, Bllayajle PacTBOPSIOT COLEPRHMOe MaJIoro
nakera, a satem Oodbinoro. PacTtpop moboro npogputens
paccuntan Ha oOpaboTKy onpeaeneHHOro KOJAHUeCcTRa (poto-
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rpaduueckoro marepuana. Tlpu nerolteHHn npoaABUTES
BpeMs 00paboTKH NMOCAeAVIOUIEH MACHKH OMIKHO YBEMHYUH-
pathest B npefesnax 10% or Bpemenu mpeabiiyiero nposin-
JIEHH .

[Tomumo ocHOBHBIX paGouuX pacTBOPOB NPOABUTEAEN CY-
HIECTBYIOT TaK HasbiBaeMble MOAKPenAsioUiHe pacTBOPH,
Bpenenue nocae Ka/aoil NposBAeHHOH MAEHKH B OCHOBHOM
pPACTBOp NOAKPENnsIOUIEro pacTBopa B ollpelesleHHOM KOJlH-
YeCTBe YBEJHUMBAET B HECKOJABKO pas CPOK AEHCTBHS pac-
TBOpa.

HenpapnibHo npuroToBieHHbIH NPOABAAOIIHE pacTBop
npuobpeTaeT TeMHYIO oKpacky c obOpasoBaHuem ocalka.
OcHoBHBle OUWHOKY NPH NPUTOTOBAEHHH pPacTBOPOB — Hapy-
HIeHHe Mnoc/ael0BaATeNbHOCTH pPaCTBOPEHHA, HCIOJAb30BaHue
HETIPHTOAHBIX XHMMHYECKHX BeUlecTB, [NpPHMeHeHWe 3arpss-
HEHHOH TMOCYAbI.

Taxoit pacteop ana o6paboTku (oTorpagHueckux mare-
pHAJOB WK BOOOLLe HeNPHIOAEH, WJIH OUeHb BAJO NPOABIA-
eT MJAEHKY, MPUBOANHT K oDpasoBaiiiy ByaJau, NJeHKa Oy/er
MaJOKOHTPACTHOIL.

IfpurotoBaeHyue nposiBAsiiOLIero pacTeopa nas o6pabor-
KH LIBETHbLIX MaTepHaJoB HeoOX0AHMO BeCTH OCcoDEHHO TiIla-
tenbro. Ilperie Bcero, 3gech HMeeT OGONbUIOE 3HAUEHHC
TOYHOCTE B3BEUIMBAHHA XUMHWUYPCKHX BeIIeCTB, YHCTOTA [10-
Cy/lbl, B KOTOPOM NPUTrOTABJAHBAETCS PacTBop.

[lpakTHka noxasbiBaeT, YTO NPOABMTENH, NPUTOTOBJEH-
Hbie Ha AHCTHAJNHPOBAHHOH BoAe, JAyHllle coXpaHsiioTes u
npy NpOABAEHHYU A310T O0ABLIYIO yueTOTY KpacoK. [lpu or-
CYTCTBHH JHCTHIIHPOBAHHOA BOAKl B 0OLIMHYIO BOLY HEol-
XO/IHMO Nepel pacTBOpPeHHEM BellleCTB BBECTH BOAOCMATYA-
touie nob6aBKy.

TemnepaTypa BoAbl aoaxHa OblTh 0T +30 10+35°C.

[Tpoasagioniyi pacTBop Aaa o0PabOTKH IIBETHBIX MaTe-
pHaJoB IleJecoo0pasHo NPHIOTaBJMBaTh NapallelbHO B
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aByx cocyaax. [laa atoro B o6a cocyaa BAHBAIOT NO 350 ata
BOJBI, TIOC/IEA0BATENBHO PACTBOPAIOT B HHX XHMHYECKHE Be-
[lecTBA, a 3aTeM JA0JHBAIOT B Ka)XmblH cocyn Mo 150 ma
BoAB. ['oTOBBlE pacTBOpLl GUJABTPYIOT, CAUBAIOT H TULATE/bs
HO nepemMelHBaloT.

Bee XuMHUECKHe BELLECTBE, HCHOJAL3YEMble s TPHro-
TOBJIEHHs LBETHBIX MPOAB/ISIIOUINX PACTBOPOB, A0JKHBL ObITh
XuMuyecky udeTeiMu. He caeayer sameHsATh 0e3BOAHbLIE Be-
I1ecTBA KPHUCTAMIHICCKHMH. ]

[IpH DPHUTLOTOBJEHUH MPOSB/AIOLHX PACTBOPOB HEODXO-
JHMO COGJIONATh Mepbl NpeloCTOPOIKHOCTH, Haberath Mo-
majaHus XWMHYECKHX BELLeCTB W pPacTBOPOB Ha KOKY.

B cayuae monajaHus AuLuWanapapeHuieHinamMina
cyﬂbqaa"ra'u.rm ero pacTBOPOB HA KOXKY, 3TO MECTO cjedyer
0OMBITh 3—5%-HbIM PAcTBOPOM YKCYCHOH KHC/IOTHI, 3aTeM
NPOMBITH UHCTOH BOJAOH # BOJOH € MBIIOM.

MpurorosieHHe GUKCHPYIOLKHX PACTBOPOB 3aK/IIOUALTCA
B PACTBOPEHHH B BOJle THOCY/bhata HATPHS (FE;IHOC}-’.’H:(DHI’
HATpHs), 4 3aTeM, B 3aBUCHMOCTH OT TOTO, KaKoH Heo0X0/1H-
MO MOMYYHTH (PUKCAX (KHCABI WK ayOsMi), K pacTBopy
o peuenty A06aB/SIOT YKCYCHYIO KHCJOTY, KBACLb! a/llOMO-
Kannepble, MeTabUCYIb(UT Kaausd HIH ApYyrde Bellecrsa.

duxkeupylolie pacTBopbl Do Mepe HX ynotpebaenust
HeTOULAIOTCH, NMO3TOMY He eJenyer Q)P]{(CI-IpOBaTb B OOHOMN
pactope (ororpapuuecKux MaTepuasos fosiblle, uem yKa-
saHo B peuente. B 1 2 saxpenutens MOXKHO OT(ONKCHPOBATD
NATHAALATb 35-MHLIUMETPOBBIX MieHok, uan 200—250 ot-
neyaTkoB pasmepom 9—I12 ca. .

Ipu coctasaenun AyOILHX (huxcaxel, uro6el npenor-
BpPaTHTh PasfioKeHne runocynbuTa HaTpHs, BHauaJe B
pACTBOP BBOAAT COXPaHAIONIEE BEILECTBO — meTabucynbdut,
A 34TEM pacTBopaloT KBacibl.

[IpuroTasaupate pacTBop HeOOXOAHMO CJAELYIOLIHM 006-
paszon.
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B Tenyiolt Bosie pacTBOPSIOT KBACIbI, 34TEM BBOAAT MeTa-
6Hcymi(1m1' Hi1H ero samenntent. Iloene oxnamaenus nosy-
YEHHDbIH pacTBOp 100aBASIOT B DPACTBOP THOOCY/AL(UTA
HaTpuA.

PuKcaki B MATPOHAX H3 CYXHX CMeceil BHauaje pac-
TBOPAIOT B HEOOMBLIOM KOJHYECTBE TeNJIOH BOAb (IpHMEPHO
[s o6bema), a 3aTeM A0GABJSIOT XOJOAHOMN BOAL A0 o0be-
Ma, yKasaHHoro Ha ynaxoske. He npuroansiit ais ynotpeo-
JeHnA (PUKCHPYIOULHHA pacTBOp MOMKET HOJYYHTLCA NpPH 40~
XOM KauecTBe I'HIOCYAL(MHUTA, HEAO0CTATOUHOM KOJUUCCTRE
THIOCYAb(UTA N0 OTHOIIEHHIO K KOAHYECTBY KHC/IOTHI, BBE-
JIeHHON B PAacTBOP; NPH CJAUIIKOM GOABIIOM KONHYECTBE KH-
CJIOTLl; €C/iH TMepel BBeJeHHeM B PacTBOP KHCJAOTHI He BBe-
ACHO COXpaHsolee BEeLECTBO K B 04eHb FOPAYHI pacTBop
runocynbuTa HaTpHsi BBE/EHB NOAKHCAAWIIHE AyOsiiine
COJIH,

I:E.nu B [pOLECCe MNPHIOTOBJAECHHS PacTBOpP MYTHEET u
MPHOOPETAET MOJIOYHBIN UBET, 3HAYHT, IPOHCXOAHT PA3AOIKe-
HHe ruanocydabdura natpus. C TeyeHHem BpEMEHH TaKof
pacTBOp CTaHOBUTCs MPO3PayHbiM, a HA AHO COCYAd, B KO-
TOPOM OH XpaHHWTCHA, BbIMAAdeT 0CaloK, 0AHAKO HCHOJAb30-
BaTh €ro Henbad.

XMMHUYECKHE BEHIECTBA, MCIIOJb3YEMBIE
AJA IIPHTI'OTOBJEHHA PACTBOPOB

HauGosiee pacnpocTpanenuble NPosiBASIONINE PacTBOPH!
COCTOSAT H3 MPOSABJSIIIErO, COXPAHAIOUIEro, YCKOPSIOLLero
1 MPOTHBOBYAJHPYIOILEro BellecTs.

B kauecTBe MpOSBJASIONINX BELECTS MOYT ObITE HCNOJb-
30BAHbI CAEHYIOLLHE.

Amuji0a NPEACTAB/IsIET CORON Genble i cepble KPUCTAMTBL,
TeMHEolHe ¢ TeyeHueM speMenu. XpaHUTb aMHA0J HEoO-
XOAMMO B TeMHOI cTeRAAHHON nocyne. [Tpumenserca B npo-
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dpuUTeNaX, MpeanadHayeHHblX B OCHOBHOM A4 obpaborKy
dororpaduyeckux Oymar.

AMujos0Bble NPOABHTENH cocTaBafAioTcs Oe3 ycKopsio-
mux seuects. [lposiBuTend ¢ aMHA0MOM OBICTPO OKHCJA-
1oTCA.

FuppoxuHoH npejcTapasier cobol GecUBETHOE WK Cepo-
BaToe KpHCTagauueckoe BeulecTso. I'MapoXHHOHOBBIE MPO-
SIBUTE/IH AA10T BO3MOIKHOCTB 110/4Y4aTh H300paKeHus BHICO-
KOH cTerneHd KOHTpacTHOCTH. C COXPaHSIOIIHM BelleCTBOM
(cynbdutom) B 3aKphITOM COCYJe COXpAHAIOTCS L0JTO.

THAPOXHHOH MOMET NPHUMEHAThCHA MPH NPHUFOTOBJICHHH
MPOSIBUTENSI CAMOCTOSTENBHO W C APYTHMH NPOSBJSIOUIHM!
BELIeCTBAMH.

Fauuud—06ea0e WM cepoe BelIeCcTBO, NMPUMEHSETCs /s
MoJIyueHHus MeAJeHHo paboraioliux nposisuteneil. Pactso-
psieTcqd B BOJHBIX PACTBOPAX C HajnuueM cyabdura, yrie-
KHCHBIX M €IKHX Luenoveii.

[AHUMHOBLIE TPOSIBUTENH XOPOIIO COXPAHAKTCH B TeM-
HOH 3aKyMOpeHHOil NoCcy/e.

Meroa — BeclBeTHOE HJH CEpoBaTOe KpHCTAJLIHYECKOe
BelllecTBO, HanboJee pacnpocrpanesHoe B 60JLIIHHCTBE [1PO-
sipastioninx pacrteopos. Mcemosbayeres camoctosiTesabHo H ©
APYTHMH TPOABASIOUIHMU BemecTsamu. Xopowo pacrtsops-
eTcs B uncTol Boge. MeTosioBble MPOSIBUTEIH XOPOLIO cOXPa-
HSIIOTCS B TEMHOH 3axkynopeHHOH mocyie.

Nunatunnapadenuaensuamun cyashar (TCC) npereras-
Jgsier co0oil cepblit NOPOLIOK C MKeNTOBATO-KPACHBIM OTTEH-
koM. SlBasieTcst NPOSIBASIOUIHM BEUIECTBOM /ISl HEraTHBHBIX
LBETHLIX (poTOMATEPHAJOB.

HenpapunbHoe XpaHeHWe €ro MNPHBOAHT K COEAMHEHHIO
¢ KHCIODOJAOM BO3IyXa, IPH 3TOM MPOHCXOAHT OKHCJIEHHE H
TepsAeTCs YacTh MpPOsAB/ISIOULHX CBONCTB.

HameHeHHoe MO AeHCTBHEM CBeTa rajoHiHoe cepeGpo
B METAMJHYECKOE TIPH MPOSABIACHUH OKHC/SETCH, & NPOAYKTHI
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ero ¢ HaxXoAAUHMHCH B UBETHOH NJAEHKe KOMNOHEHTaMH o00-
pasyior kpacutean. Or koanuecrsa TCC B nposiputene 3aBK-
CHT aKTHBHOCTb Pa0OTLl PACTBOpPA H Br0 BOCCTAHABIUBAIO-
llee AelcTBHE.

B cyxom suge TCC Heo6xoanMo XPaHHTh B repMeTHYE-
CKH 3aKpbIBAIOLIEICA CTEKJSHHON TeMHOH mocye.

[Tapaamunodenon constHOKMCABIH npejcTaBaser cooil
c1a000KpallleHHOe KPHCTAJJIHYECKOE BellecTso. Henoabsy-
€TCs1 B NMPOABHTENAX sl paBGOoThl NPH MOBLIMIEHHON TeMIle-
patype, TaKk Kak oOgnajgaer cjaaGblM ByaJHPYIOULHUM Jei-
CTBHEM.

[TapaamunogenonoBbie NPOABHTENH XOPOUIO COXPAHs-
I0TCA B 3aKyNopeHHOH nocyje.

Penusion — cierka KopuuHepatoe uan GecuseTHoe Kpu-
CTA/IVIHYECKOE BEUIECTBO, JIETKO PACTBOPHMOE B ropsuefl Bo-
ae. Ilpu nenoabsoBatnn oaHOro (GeHUAOHA B NPOSBATIONIUK
pacTBopax noayuyarotca H300payKeHusi ¢ HEBBICOKHUM KOHT-
pactom.

[posisurenn, npurorasnupaembie us GeHUAOHA H THAPO-
XMHOHA, OTMIMYAIOTCA MOBBIUNIEHHON KOHTPAcTHOCTBIO. Xpa-
HUTb HX HYXKHO B 3aKYMNOPEHHOH CTEKASHHON mocye,

ITuoKcuaTHANAPADEHHACHAUAMUH CyabDaT (yCI0BHOE
Haspanue 1-32) — BelllecTBO 1/ NPOSIBACHUS 1IBETHBIX (po-
ro6ymar. Kak n TCC, npeacrasasier coGoit nopomox Kpac-
HOBaTo-po3oBoro useta. [Ipu oxucnenun npuobperaer Ko-
puunesblit user. Xpauuts T-32 He0OXONHMO B TEMHBIX rep-
METHYECKH 3aKphIThIX §aHkax.

COKDHHSI[OU-lHE BellecTBa, HAXOAAHeCa B IMPOABJAAIOIIEM
pacrBope, Y4YacTBYIOT B npouecce NpoABAeHHs, NPeioXpa-
HAIOT PacTBOP OT OKHCJIEHHS KHCTOPOAOM Bosayxa. K coxpa-
HAIOUIHM BELLECTBAM OTHOCSTCS:

HaTpHH CePHUCTOKMCILIN Oe3Boiublit  (cyabdur Har-
pusl) — GeaBOAHbIH GeJiblii MOPOIIOK; HATPUHIl CepHHCTOKHC:
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AL — GeciBetHble Kpucranaael. B cayuae samennr 6esBoj-
HOTO CYJb(HTAa KPHCTAAJAMYECKHM ero HeobXoaHMO 6paTh
B ABa pasa Ooabuwe. [Ipu H3roTOBJIEHHH MEJIKO3€PHHCTHIX
DPOSABHTENEH KeJaTeJbHO MNoJb30BaThcsad GE3BOAHBIM CYJib-
dburom.

HaTpu#i CEpHHCTOKHC/ILIH MOMHMO TNPOSBISIONIHX pac-
TBOPOB NPHUMEHSETCS B KHCJABIX (DHKCHPYIOUMX PacTBOpax, B
YCHJIHBAIOUMUX H B TOHHPYIOUIHX pacTBopax.

Fuapoxcunamuucyasdar  (ycinoBroe HasBauue C-55)
npejcrapiasier cobol KpHCTaMIHyecKoe BeliecTBo 6esoro
useta. Menonbsyercs B NpOsIBHTENAX B KauecTBe COXPaHSIO-
Iero pelecTBa g o0paboTKH LBETHBIX MATEPHAJIOB.

IMpumensiercs C-55 B nposiBUTe/le OOBLIUHO COBMECTHO C
CYAL(UTOM HATPU.

Hatpuit OGensoncynsGuHOBOKMCABIA ynorpebasercst B
OCTaHABAUBAIOUIHX H (QUKCHPYIOUIHX pacTBopax Kak coxpa-
HAIOllee BelLecTBO, NMPENATCTBYIONIee MPOLUECCY OKHCJEHHS.

YckopsiolHe BeUWECTBA YCKOPAIOT MPOLECC NPOABICHH.
Pan nposasuresned paboraer ToAbKO MPH HAJHYH B HHX YC-
KOPAIOLINX BEILeCTB.

Harpuit yraekucabii  (cona) MoxerT ObTh Oe3BOMHbBIH
(kaJbUHHUPOBAHHAS COAA) H KpHCTaJdauuyecKui. 1 e Ges-
BOJAHOH COIbl MOMKET B3aMeHHTb 2,7 & KPHCTAMIHYECKO.
XpaHuTh B CTEKNSAHHON 3aKyNOpeHHON mnocymue.

Kaaui yraekucapifi (noram) — Oedblfi nmopoinok. B ka-
yecTBe YCKOPFIOUIEro BelIecTBa JeHCTBYeT 3HepruyHee co-
nbl. Bmecto 1 2 coapl MoxHo B37Th 1,3 2 morama. Xpauuts
B XOpOIUO 3aKpbiTOf crekasiHHoll nocyae. [Tpu npurorosie-
HUH LBETHBIX NMpOsBUTENEH NoTal A0JxKeH GbITh XHMUYECKH
UHCTBIM.

Harpuii retpaGopHokucabiil (6ypa) — KpHCTAMIHYECKHH
IIO])DILIDK. an{ME]'iﬂQTCﬂ KaK yCKopsiolee BELIL(:‘CTI?;O B MeJ-
KO3epPHHCTBIX NPOABHTENAX. XPaHHTh B CTEKISHHOH 3aKyIo-
pexHoll nocye.

7 Cnyrark doronoburenn 193




Mpornsosyanupytolllee BELECTBO NPENSATCTBYET MOTeM-
HEHHIO HeIKCNIOHHPOBAHHBIX MHKPOKPHCTAAJI0B OPOMHCTOrO
cepebpa. B kavecTBe NPOTHBOBYaJHPYIOILEro BellecTBa 4a-
e peero HenoJe3dyercs kaauit 6pomucreii (KBr) — mnpo-
8payHoe KpHCTANJHUECKOe BEILEeCTBO, XPaHUTh KOTOPOE He-
00X0AHMO B 3aKYNOPEHHOM cocyile.

Jlas userHo# otorpadun HYXHO ynoTpebasTk XHMHYE-
CKH UMCTbIH GpOMUCTHIN Kaaui.

Kanuii dochopHokucabiit oHo3aMelleHHblH yrnoTpeb.is-
eTcsl B OCTaHaBAHBAIOLEM H OTOENHBAIOILEM pacTBOpax npu
06paboTKe UBETHHIX MaTepHaJoB AJaa NOAJepKaHud NocTo-
AHCTBA CTEMeHH KHCJOTHOCTH.

Hartpuit dochopHOKHCABIH ABYX3aMEUIeHHbII NpHMeHd-
eTCst B OCTaHaBAHBAIOLIEM pacTBope NpH o6paboTke LBeT-
HBIX MAaTepHaoB s NOANEpXKaHHS [OCTOAHCTBA KHCJIOT-
HOCTH.

[leap dukcupoBaHug 3aKNI0YaETCs B YAANeHHH U3 SMYJb-
CHH YacTHIl raJoHjiHOro cepebpa, He BOCCTAHOBJEHHOro B
npouecce NposiBjeHxsl B MeTaanHyeckoe cepe6po, OcHos-
HbIMH BellecTBaMH Ias anl‘OTOB.ﬂE’HHH”d}HKCprIOLU.HX pac-
TBOPOB SABJAAIOTCHA; CEPHOBATUCTOKHCIBLIA HATPHH, THIIOCYb-
¢buT HaTpHA, THOCYAb(pAT HATPHS KPHCTANIHYECKUHA nau Oes-
BOJIHBIA.

[Tpn samene pmecto 100 ¢ GessoaHoro runocyashura
Mo2kHo Gpatb 150 e kpucTanauueckoro. F'unocyabQur xena-
TeJbHO XpAaHHUTh OTAEJbHO OT APYrHX XHMHUECKHX BelllecTs.

Yxcychaa kMcjaoTa B yucToM - 0e3BOAHOM COCTOSHHH
npeacTapsier co0o#l KpHucTaainyeckoe GeclBETHOe BellecT-
po. Menoabayercs A/ NPUCOTOBJACHUA KHCALIX (PUKCHPYIO-
LIHX PacTBOPOB. '

BoprHasa kucJA0TA HCNONBL3YETCSl TAKXKe NPH NPHIOTOB/E-
HHH KUCJbiX (DHKCHPYIOUIHX PacTBOPOB H Me/JKO3epHHCTHIX
nposBHTENEH,
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Keacupl aafomMokanHeBble — feciBeTHOe KpHCTanue-
CKOe BEUeCTBO, MpUMeHsemMoe [PH NPUrOTOBAEHHH 1y6s-
KX (DHKCHPYIOLUIHX PAacTBOPOB.

Ksacupl XpoMoKaamueBbie — KpPHCTaJJIHUECKOe TeMHO-
buoneToBOe BellecTBO, MPHMEHSETCS B ny6samux dukcaxax.

AMMOHNIE XNOPUCTBIN (HAWATHIPh) — Beqblii KpHCTAIAN~
YecKnit NOPOUIOK, NPUMEHAETCs NPH NPUrOTOBAGHHH GBICTPO-
JeHCTBYIOIAX (HKCHPYIOIIHX PaCTBOPOB.

Bucyasdur matpua — Genblit KPHCTANTHUECKHH MOPO-
[IOK, HCHOAb3YETCA B KHCABIX (PUKCAXKAX U OCBETAAIOLIHY
pactBopax.

Kanuii meraGucynabdur — GeclBeTHOE KPHCTAINYECKOE
geitectso. IlpumensieTcs Kak MOAKHC/SIONEe B NPOSB/AIO-
HHX PACTBOPAX M MPH MPHUIOTOBNEHHH KUCIBIX (DUKCAIKEH.

Hatpuii yKCYCHOKMCABIH HCIIOJb3YETCH [JIsi MPHTOTOBJIE-
HHS1 KHCNbIX {I)HI(CH}KHI-:IX PaAcTBOPOB.

Coab TPEXBAJNEHTHOrO XeJe3a W STHJIEHIHAMUHTETPAYK-
CYCHO KHCJOTH MPHMEHAETCS KaK oTOennBalolee BeIIeCTBO
B AByXBanHoM cnocoGe o6paboTki uBeTHbIX Oymar. Beoaut-
¢sl B oT6ennsaiponle-(pUKCHPYIOUIYIO BaHHY.

[Ipy npUroTOBJECHHH OCHNAGAAIOUMX H  YCHIHBAIOUHX
pPacTBOPOB MPHUMEHSIOTCH:

Kaauit  Kele30CHHePOAMCTBHIN  (KpacHas KpoBsiHas
coMlb) — TEMHO-KpPacHOe KPHCTAJIHYECKOe BEULECTBO, HC-
noJb3yeTcs MpH TPHTOTOBJAEHHH OC/labHTeseH MPH YCHIe-
HUH H TOHHPOBAHHH.

Kanuii MapraHioBOKHUCHBIH — KpacHO-QHONETOBOE KpPH-
cTANAHUGCKOE BEIIeCTBO, HCIIONb3YETCST NPH NPUTOTOBICHIHH
ocnaburened.

JLByXpOMOBOKHCAbIA KANHA — KpacHO-opaHKeBoe KpH-
CTANJHYECKOE BElLIeCTBO, XPaHHTH KOTOpOE HeobXO0IuMO B
crekasiHHol 6anke. Bonupiit pactsop axosut. [lpumenaercs
B mpolueccax ocaabaeHus H YCHICHUA.
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A30THOKHMCABIH ypaH — XKeaToe KpHCTalauyecKoe Belle-
CTBO, JIEFKO pacTBopuMoe B Boje. [lpuMensiercs ansi ycHJe-
HHSl HeraTHBOB M TOHHPOBAHHA OTIIEYATKOB.

Kucaora consgnasi — GeclBeTHas JKHIKOCTh, AbIMALLAACH
IpPH COelHHEHHH C BO3AYX0oM. XPAaHHTb B CTEKJSHHOH mocyjie
¢ nputepTol npobkoit. [1pumensercs B npoueccax ycuaeHuUs.

AMMOHHA PONAHMCTHIH — OeclBeTHOE KPHCTAMIHYECKOR
BeIeCTBO, XpaHUTh B GaHKax ¢ nputeproi npobkoit. Ilpume-
HAeTCs B ObICTPHIX (PHKCAKAX.

Kanuii Hoauernli — OeclBETHOe KpHCTaJ/IHYecKoe Be-
IeCTBO, XPAHUTh B TeMHOH MOCyjle ¢ NPHTEPTOH NpoOKOH.
[Ipumensierca B mpoueccax yCHIeHHs H ocnal/enus.

CepeGpo a3sOTHOKHCIO0e — OeclBeTHOe KPHCTaJJIHYeckoe
BeIeCTBO, XPaHHTb B TeMHOH Nocyae ¢ NpuTepToil npobKoH.
[Ipumensiercs B npoieccax YCHJAGHHS M TNpH (DH3HYECKOM
NPOsIBJICHHH.

Aunatpuesas coJb 5THICHAHAMUHTETPAYKCYCHOH KHC/I0-
Tl (ycaoBHoe HasBaHHe «Ipuaon-B») npuMmeHnsercs mnpH
NPUTOTOBJCHHH NPOABIAIOIHX PacTBOPOB KaK BoAoCMsArya-
oliee cpeicTso. XpaHHTb Heo0X0AHMO B repMeTHYECKH 3a-
KPBITOH IOCYIe.

R aw——

HETATUBHBIN IMPOIECC

Cyumccm HEraTHBHOIO Mpoilecca 3akiiodaercss B TOM,
yToGbl HEBHAMMOE H300pa)keHue Ha IVIeHKe CclAenarh
BHIHMBIM.

Heratusubiv (06paTHbIM) NpoOLECCOM OH HA3bIBAETCHA
noToMy, uto H3oOpaieHue CBETAbIX YYACTKOB CHUMAEMBIX
06BEKTOB NOAYUAETCS TEMHBIM, @ TeMHBIX — cBeTabiMH. [l
TOro uToObl MOJYyYeHHOe B MNpolecce CHLEMKH HeBHIAMMOE
n3o6paxKeHue cjenarb BUANMbIM, IVIEHKY NOABEPraoT XHMHU-
yeckoil obpafoTke 0COGLIM COCTABOM, Ha3blBA€MBIM MpOs-
BHTEJIEM.

IToa AeficTBHEM NPOSIBHTEN HEBHANMbBIE KPHCTABl 6PO-
mMucToro cepebpa, NOKpbBalollHe NJEHKY, NpespamaiTcs
B HemnpospauHble BHAHMBIE KPHCTAJ/BI META/IMYECKOro Cce-
pebpa u obpasyioT HeraTHpHOoe H3o0paxeHue cortorpadu-
pOBaHHLIX OOBLEKTOB,

ITocse nposiBAeHuHs NJIEHKA OCTAeTcs YyBCTBHTEJIbHOH K
CBETY, TaK KaK B 3MYJIbCHOHHOM CJIO€ elle HaxoauTcs 06oJib-
1I0e KOoJHuecTBO OpomucTOoro cepebpa, He NOABEPrHIErocH
JeHCTBHIO CBeTa B MPOIECCe CheMKH.

Jnas Toro 4ro0bl cA€1aTh MJEHKY HECBeTOUyBCTBHTE/b-
HOH, H3 €e 3MYyJbCHH HEOOXOAHUMO YAaJHTh KpHCTAMIbl 6po-
muctoro cepedpa. C 3ToH UeAbIO IEHKY TTOC]ae POMeKYTou-
HOH NPOMbBIBKH B BOJe MOMEILaloT B 3aKpenurenb, Ie Mnpo-
HCXOMMT pacTBopenye HesacBeyeHHOro GPOMHCTOrO cepebpa.
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TEXHMKA OBPABOTEHM
HETATHBHBIX MATEPHAJIOB

B doronoburenbeKoN MpaKTHKE HEraTHBHble MarepHa-
Jbl, B 3aBHCHMOCTH OT MX Xapakrepa, MOXKHO o0pabarbiBarh
B Oaukax Win p KIOBETAX.

[Tnockue NUeHKH MM NJACTHHKH ayuie obpabathinath
B KlobeTax, DTo AaeT BO3MOMKHOCTh paboTaTh CO CBETOYYBCT-
BHTEJLHBIMH MaTepHa/jaMH — OPTOXPOMOM, H300PTOXPOMOM
i ADYTHMH NpH cBeTe saboparopHoro ¢oHaps u cleluTh 3a
npoleccoM NposiBaAeHHA 10 TeX nop, noka Ha oOpaTHOil cTo-
pOHE MJIEHKH HIW MJACTHHKH HE IMOABHTCH OTYETJHMBOE H30-
Gpamenne cororpapupoBanubix 00bEKTOB, OC/E Yero npo-
apjeHie npexpamaercs. KiopeTbl A0M7KHbl OBITH pacnodo-
xenbl Ha paccroanun 60—70 cm or ¢onapa. Hauboaee
VAQOHbI 3MaJHPOBAHHbIE WIH NJIAcCTMAacCoBble KIOBETHI.

Kiosety BO BpeMmsi nmposiBjeHHs HeoGX0AMMO CJerka mo-
KauuBaTh, UTOOBI 3MY/IbCHOHHBIf CI0H MJIACTHHKH WJIH MJeH-
KH PaBHOMEPHO MOKPHIBAJICA PACTBOPOM MPOSIBUTEJS.

Ipyrum criocobom o6paboTKH HEraTHBHBIX MaTepHaloB
SIBAACTCS MPOSIBJEHHE MIEHOK B Oaukax B TeyeHue olpejue-
aenHoro ppemenu. Jlasi sTOR LeaH cayXar croenHajibHbEe
NJacTMACCOBble CBETOHENpOHHLaeMble Oayku pasiaHyHOH
koHcTpyKunu. Ilpu sToM cnocobe MOXKHO OJHOBPEMEHHO 00-
paborath Goablloe KOJIHYECTBO HEraTHBOB, HaXOAAIIHXCH
Ha IIJIeHKe.

OreyecTBeHHAs MPOMBILIJIEHHOCTh BBIIYCKAET ClEAYIo-
uye b 6AaYKOB.

YuusepcauabHbli 0a40K cayxuT A5 06paboTKH 35-Mita-

JHMETPOBON [JIEHKH U WHPOKOE POJHKOBOH.

OH cocTOHT H3 Kopryca, KpLILIKH, KaTYUKH H CheMHOH
_pyuru. Ha nuKHedl ¥ BepXHeH 4acTH KaTyIIKH HMEIOTCs CIH-
panbible BO3BbILIEHHS. B 3aBicHMOCTH OT WHPHHB MIEHKH,
KOTOPYIO Heo0X0AUMO TNPOSBHTL, CHABHIAIOT HHMKHIOW H
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BEPXHIOIO YACTH KaTYWIKH N0 yKasartess IIHPHHBI MJIeHKI.
He caneayer upesmMepHo YBeJIMUHBATbL 3TO PacCTofHHe, Tak
KaK [pPH 3apsilke NJEHKA MOMKET MepeKOCHTbCs HJH BBICKO-
uyuTh M3 pebep cnupaniu. 3apsKaloT GaYOK B TEMHOM MOME-
weHuy. OnMH KoHen BBIHYTOH H3 KacceThl MJIEHKH HYMHO
ofpesaTs HOMHHIAMH TaK, 4TOOBI HE OBLIO OCTPBIX yT-
a0B. OGpesanHblii (OBajbHbIM) KOHEN MUIEHKH BCTaBJSIOT
B [epBoe Hapy:KHOe pedpo CIUpaH H NPOTAIKHBAIOT II/IEH-
Ky BHYTPb KaTyLIKH.

[pu 3apsiike IJIEHKH B KATyWKy HEOOXOAMMO, Lt olo)
kaTymika Gbina cyxas, a SMyJbCHOHHBIH C/I0H MICHKH obpa-
leH BHYTPb KATYIIKH. D10 obecneunBaeT XOpolee MpojiBH-
JKeHue MIeHKy no peGpam cnupaiyu. 3apsyKeHHYI0 KaTymKy
noMmelaoT B 6aU0K ¥ 3aKPLIBAIOT KPHILIKOH, nocae uero 6a-
yoK phHIHOCAT Ha cper. B oTBeperHe KpBILIKH 331UBAIOT pac-
TBOPBI, PYUYKO{l HepHOJHYEcKH TOBOPAYUBAIOT KATyLWIKy AJS
paBHoMepHOH 00paboTKH MJIEHKH.

Bauok s [pOABJAEGHHS TOAbKO 3D-MHJIEMETPOBOH
MJeHKH COCTOHT M3 Kopryca, KpblllKy H pasbopHOi KaTyll-
KM, HA HHXKHEH yacTH KOTOpPOH HAXOAMTCS criupanb (pHe. 65).
Ilast 3apsaKy Gayka KOHEU IJIEHKH 3aKPenJiAioT B 1as Mex-,
Ny BEpXHel 1 HHXKHEH 4YacTbio KaTylKH, 3arem KaTyuUKy

Pie. 65. Baunk nna obpa-
GOTKN 35-MIAHMETPOBOH
IVICHKI,
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BpalialoT MpoOTHB YACOBOH CTPENKH, a MAEHKY BTOPOH pyKoOf
JlepaKar Moj YrJoM K HHKHeH 4YacTH KaTyUIKH.

Ecnu nneHka NpaBH/IbHO 3aJ0XKEHA B KAaTyLIKY, OHA
pasoiinercsi no BUTKAM crnupaan. IIpoBepuTh 310 MOIKHO
yepes OTBEPCTHH B BepXHef YacTH KaTyLUKH.

Karymky c mieHko# onyckaioT B Kopnyc 6auka H 3a-
KPbIBAIOT KPLIIIKOH, NPOBEPHB NPH 3TOM, MonaJj JH orpaHu-
yuTenb ee B Keao6ok. Toabko nociae 370oro 6avyoKk MOKeT
ObITb BBIHECEH W3 TEMHOTO NMOMEeUleHH.

CyuiectBYIOT 6auki 1asi 35-MUJJIHMETPOBLIX IJIEHOK CO
COHPaJbio B BepXHEeH ¥ HMJKHEH YacTAX KaTyILKH, aHaJoruy-
Hble YHUBepcaabHblM Gauxkam. IlneHka sapsikaercs 3a cuer
NPOJABHMKEHHSA Mo pebpaM CIHpanu KaTYUIKH.

Koppekest ansi o6paGoTKH POJUKOBBEIX H 35-MHJIJIHMET-
POBBLIX MJEHOK TPEACTABJAAIOT cOBO0M 1EMTYNOUHbE JEeHTH
urupuHoit 35 MM MJIH paBHBIE N0 IIHPHHE POJHKOBBIM IJIEH-
KaMm. Broas JeHTsl ¢ 06euX CTOPOH caenaHbl OYropKH, Ipej-
OXpaHsIollHe OT MPHIHNAHHA SMYJILCHH MIPOABJISAEMOH TJeH-
KH K KOoppekcy.

OKcmoHKHpoOBaHHAS MJIEHKAa B TeMHOM MOMEUIEeHHH BbIHH-
Maercsl M3 KacceTbl H CMaThiBaeTcd € KOPPEKeoM, moc-
ne uyero nmomeiiaercss B Gauok. B srtom caywae pacTBop
B GauoK HeoOXOAUMO HajauBaTb B TEMHOTE, YTO OUEHL HEy-
nobHo.

®otoGauok «CnyTHUK» mpejHaszHaueH s oOpaboTKu
35-MHANUMETPOBON MJIEHKH Ha CBRTY.

[Tnenky 3apaxaior B 6au0K HemocpelAcTBEHHO M3 Kac-
cerbl MPH FepMeTHUEeCKH 3aKpbiTolfi Kpbllike Gauka. [lpa-
BUIBHAA HAMOTKa TJIeHKH o0ecrneyHBaeTCd HANpPAaBJsio-
UM Kenobom. B sTom HGauke moxHO 06pabaTbiBaTh NOMHYIO
MAEHKY WJAH YacTHYHO 12—24 kajapa, OTMOTATh KOTOpBIE
M03BOJISIeT cueTHOE YCTPoHeTBO Hauka.

Has o6paborku MaeHkH B Gauke «CnyTHHK» HeOOXOMH-
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MO MOAroTOBHTH paboune pactsopsl B o6beme oT 200 1o
500 ma. 3aTeM CHSATH KPBIULKY, YAAAHTH OCTATKH BJIATH, 0CO~
GeHHO cO cnupadbHoro 6apabana u HanNpasIAlOUIErO XKeJjo-
6a, o6pesaTh KOHEN MVIEHKH H MTOMECTHTb KacceTy B KacceT-
Hyl0 uacTb 0auka, a K [VIEHKe MPHUKPENHTh pasBeleHHbIH
3a;HM. [locie 3TOro MJeHKy Hanpasfisior B xeaob. Yoe-
AHBHIACH, YTO NaeHKa ¢cBOOOAHO BBIXOAHT H3 KacceTbl, IJOT-
HO 3aKpHITh KpbilUKY Gauka. Bpauienuem pyuku nepeMarhl-
BAIOT HeoBX0ANMOe KOMHYECTBO KajpoB B CHHpadbHbiil Oa-
pabaH ¥, Ha/laBHUB Ha PYYKY HOYKA, OTPe3aloT IJIEHKY.

Ecau nieska HaxofHTCAd B PasbeMHON KacceTe, 3aMOK
ee HeoOXOAHMO NMOBEPHYTh [0 YIOPa H BJAOXKHTH KACCETY B
KacceTHYIO yacTh Dauka Taxk, 4yToObl TOPLOBLIH BEHYHK MOJI-
HOCTBIO OJéBajca Ha KOHYCHYIO YacTh 3aMKa, a NPYXKHH-
HbIi GUKcaTop Obla MPHXKAT 10 KOHIA.

B sapsoxkeHHbl GavoK uepes HOCHK 3aJHBAIOT MPOABH-
Tenb. YpoBeHb HanonHeHusi 6auka BH/IEH B OKHe.

Ecan niaedky oGpabGarbiBaTh B HeOOJbIIOM KOJHYECTBE
pactBopos (menee yem 500 #2), HEOGXOAHMO PABHOMEDHO
nopopaynpath GapabaH.

[Tocie 06paboTKH IVIEHKH CJAMBAIOT PAcTBOpP uepes3 Ho-
CHK, NIPOKpYYHBas OJHOBPEMEHHO PYYKH bapabGana Oauka.
3ateM B TOM ke Nopsajike B 6ayoK 3ajuHBaeTcs BoAa AnA
NPOMEKYTOUHOH MPOMBIBKH H 3aKPeruTeb.

OKonuaTeNbHO IPOMLIBATH MIEHKY TaK)Ke MOXKHO B 6ad-
xe. J1asi 3TOr0 HEOOXOAMMO OTKPHITh KPHILIKY Gauka H Bbl-
HYTh Kaccery.

HenpepbiBHoe BpallleHHe MJEHKH B MpPOsIBHTE]E M03BO-
J5ieT YBeJHYHTh KOHTPACTHOCTh H300paKeHus U Jiyule npo-
pa6oTaTh Ha HeraTHBe BCe JeTaji CHHMaeMOro o0beKTa.

[Tpouece xumuueckoil 0oO6paBbOTKY HEraTHBHOH MJIEHKH
COCTOHNT M3 MpOABJEHHS, TPOMEKYTOUHON NPOMBIBKH, (PHK-
cHpoBaHHUA H oKoHuaTenbHOH MPOMBIBKH,

201




NPOABJAEHUE.
XAPARTEPMCTHKA TIPOABUTEIEN

[Tocne Toro Kak mieHka 3apsizkeHa B 6auoK, B HEro ue-
pe3 oTBepcTHe B KATYLIKe 3a/MBAIOT NpPEABAPUTENLHO HPH-
TOTOBJEHHBIH NPOSBHTENbD.

[ToarotoBka mnposiBHTENs 3aKJAOYaeTCs He TOJbKO B
PAcTBOPEHHH XMMHUYECKHX BEULECTB B ONpejeNeHHOM Mopdil-
Ke, HO H B JIOBE/ICHHH PacTBOPA [0 HYXXHOH TeMnepaTyphl.
Temneparypa pactBopa H MNPOAO/KHTENBHOCTH 06pabor-
KH HEraTHBHOrO MaTepuaja 3aBHCAT OT COCTaBa NPOSIBH-
Tend.
~ Xopoui hororpaduuecKuii CHUMOK MOMXKHO OY/AET Moay-
UHTL TOJBKO B TOM CIyyae, ecjH B NPOLECcCe NPOABIEHAN
yaacrea JoOUThCS MEJTKO3EPHHCTOrO HEraTHBa ¢ HOPMaJb-
HOIl ITOTHOCTLIO U HEBLICOKOH KoHTpactHocrbio. Hawubonee
NPUTOAHBIMH 1 06paboTKH HeraTHBHBIX MAaTepHaJ/0B
MaJoopMaTHLIX KaMep ABJAAIOTCH MEJIKO3EPHHCTHIE MpOs-
BHTEJIH.

Ecan ¢ neratnsos 6yayr neyartatbea (DOTOCHHMKH C yBe-
auueHHem Goaee yem B 10—15 pas, nneénky neobxoaumo o6-
pabateiBaTh 0cobo MeJNKO3epHHUCTHIMHU npoasuTeasamu. Che-
JoBaTeJbHO, KauyecTBO HEraTHBa 3aBHCHT He TOJMBKO OT V-
JAOBHHA CHEMKH, HO H OT NPABHIBLHOrO BbIOOpa NpOSBHTENSA
H pexumMa obpadorku,

BosbliHCTBO MeNKO3ePHHCTHX MNPOSABHTENEH OfHOBpe-
MEHHO HABJACTCSH BbLIPpABHHBAIOUIHMH, YTQ MNO3BOJAET B Ka-
KON-TO CTENeHN HCNPABUTh HEeraTHBbI, 3KCIIOHHPOBAHHbIE NPHU
HETOUHOH BbLAEPIKKE.

[Tposisurenn Ne 2 nanGonee mwMpoko pacnpocrpanes. Ha
ynakoBke 35-MHJIJHMETPOBOM °HEraTHBHOH TUIEHKH yKa-
34HO BpeMmsi MPOSABJAEHHA NAeHKH B nposiButeae Ne 2. Tlo
CBOEMY XHMHYECKOMY J'_T.GI"JICTBHI‘O OH ‘OTHOCHTCH K MeJKo3ep-
HHCTBIM, BEIpaBHHBAOILLHM,
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Mpossureas N 2

Meton ARt R R 8 ¢
CyabhuT HaTpHda Gespoanbl . . . . . 12? 2
Cona Gessojuasn R RO T TR ',"'?,33
Kanuit GpoMHcTbLl o 2be
1000 s,

Bapaiaab e,

Temneparypa pabouero pacrsopa or +18 po +20°C.

B 1000 2 nposBuTeNs MOXKHO NposiBUTH 4—06 MUIEHOK:
[Tocne Kaxioll NPOABJIEHHON [JEHKH MOXKHO A00aBisiTh
30 M noAKpensAIOUIEro pacrBopa cocraba:

Mbresp il s s e Cetl s ; § 2
Cyabdut natpus Geasommmiit . . . . . 120 e
Cona BeEBONHAT .« .« o« v » & s la w582
Bopa R : 1000 aa.

[Ipyu nonb3oBaHMA NOJAKPEIAOMAM PaCTBOPOM MOXKHO
NposABHTE B oAHOM pactBope 12—I14 mieHOK.

Mearoseptucrsid npossureas [H-76

i S e Nl I SRR S
Cyabur marpia Gessoguwt . . . . . 100e
THIDOXUBOR L /o1 o A0 ol tdie - i e a0
Bypa KpUCTANIMHECKAH . . + « » .« « . 22
Boia 4 e an A S . 1000 m

Temneparypa +20°C. Bpems nposiiiennist 0K0JIO 15 Mmus.
B 1000 ma nposiButens moxuo obpaborars 4—6 mue-
HOK. JLasl NMpOABHTENA NPHMEHHM CJIeAYIOWHM MOAKPEnIsio-

it pacTBop:

Metoxn AL e R S B T R 32

Cyavur marpus Gespommetit . . . . . 100 2

Fuapoxuuon LT 7,52

Bypa xpucrannuueckast . . . . . . . 20

Bagas oo il e v e 1000 .
Jlo6asasith ero Hy»xHo no 30 ma nocie Kaxjao0d MIeHKH.
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MearozepHuctoui estpasrusarouwuii npossureas HHKDH

Meton AN e T g, 8 e 5e
Cyaedur HatpuA Gessomwwilt . . . . . 7be
Bypa kpHcradamueckaa ., . . . . . . 122
Boprnaa kuciaoTa KpucTaldianueckas . . . 4 e
Bafa, ol i e e G SR

Temneparypa +20°C. BpeMms mnpodBJeHHS NPHMEPHO
10 mun.

[Toakpenasiotuit pacrsop Ans nposButens ¢ 6ypolt u
GopHOH KHCJAOTOH:

Meton s e e L e oy S A L 8 e
Cyasdur marpus Gespomublit . . . . . Tbe
Bypa kpuerannmueckas . . . . . . . 242
Bopras kuciora Kpucrajauueckad ., . . 4 2
Bopa S b LR e Rt N e TR T A

ITocne Ka>KnoH NpPOABJIEHHON MJIEHKH HeoOXOIHMO [o-
GaBnaTh MONKpemasionero pacteopa no 15—20 ma. ITlpu
NONL30BAHUK TOAKpENnJsIomuM pacrsopom 8 1000 ma npo-
sBUTE s MOXKHO obpaborath 10 nieHok.

[Mposiutens HUK®H coxpaunsercss npoaosKHTeNbHO
BpeMs,

Meakoseprucronl ssipassusarouiti npoasureas J1-28

Meroa N ARCANELIA oA el Tl RSt s
Cyaptpur narpua Gespoanstd . . . . . 100 e
Bona AT : . 1000 ma.

JlaeT BO3MOKHOCTH MOJYYHTL HEraTHBH ¢ BBICOKHM
KOHTPACTOM.

Bpems npossaenus 18—20 ‘mus npu Temmepartype
+20°C. MosKer HCMNOJL30BATLCA W NPH TeMnepartype OfT
+26 po +27°C, Ho BpeMA NPOABJEHHA HE0OX0LHMO -yMQHb-
HIHTE BABOE.

204

B 1000 Mz mpoABHTE/sT MOXKHO NMPOsABHTb 6—8 mMJeHOK.
[Toakpenasioluii pacTBop s MPOSIBATES J-23:

MeTon el e T e T e SRR O
Cynbdur Hatpus Gespommbiit . . . . . 100 e
Bypa xpucTamiuueckas . .« . . o+ . . 20 2
Boiie o e e e e N L OO0 A
Oco60 MeaKo3epHUCTbIE MeQACHNO OeUCTOYIOWUEL NPOABUTER, 1-25
Meron PRt A o S SRR £ 51
Cyabdur natpus Gessommwtit . . . . . 100 e
Merabucyasur kaawsg . . . . . . . 182
Boaa: 5 v 3 Sl 000

Temnepatypa 20°C. Bpemsi npossnenns 30—35 MuH.
B 1000 ma mposBHTENs MOXHO 06paboTarh 4—6 mJIeHOK.

Ocobo meaxosepructoid npoasureas [AK-20

Meroa W A Nty e e e TN be
Cyabdur natpusi Gessoamsth . . . . . 100 e
Bypa kpucrasinueckas . ; 32
Popaunctellt  Kanui yer M| Eaboh le
BpoMucThift Kadmh . . « s « o o6 s o+ 062
et N YR flessh iR Ul o X EL WD 0 At e

Temnepatypa +20°C. Bpemsi nposiB/ienus 15 sum.

Meakosepructslil GbLPABRUBQIOWUN NpOAEUTeAs SDUHAAD

Meton UHL R e SRR e e e Lt B B
Cynbdur waTpus Geapoambit . . . . . 7T0e
IuapoxuHoH A A IR R
Harpuit aumonsoxmeasti . . . . . . .10 e
Bypa KpHCTaMIH¥ecKas . . . « « . . 62
BpoMucTeiil  Kaaui o L
B e s e s IO oA

Temneparypa -+20°C. Bpems nposiBieHHs OTEYECTBEH-
HBIX NJEHOK npuMepHo oT 8 mo 15 mus.
Ias  Qoronnedox «Mgonau-FF» —4—5 mun, «Hso-
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xpoM-F» u «Maonau-F» — 7—8 mun, «M3onan-1SS» —9—
11 mun, «Msonan-Panuay — 12—14 sumn.

[TposiBuTens MoXeT GBITH HCNONB3OBAH W MPH TEMMepa-
Type +15°C, torga Bpems NpPOSIBAGHHS yBeJAHYHBAETCA HA
50—60%. [1pu remnepatype +24°C Bpems o6paGorkn Heob-
XOAHMO YMeHbIIuTh Ha 30— 35%.

Ocofio meaxoseprucrold npoasureas «ATomMas

[lpumenserca nas o6paborku ManodopMaTHON MICHKH,
¢ KoTopoil HeoOxoauMo OyAeT meyaTaTh CHHMOK CO 3HAYH-
TeJIbHBIM YBeJHYEHHEM.

[IposiButens «Atoman» o6nagaer BhpaBHUBAIOLLNM
ceo#ictBoM. Ero cocras:
PactBop A
Oxecusraa nroamuuodenoncyaphar . . | 6 2
Bona . ) e e Sl Tl o T
Pacreop B
Cyabour natpusi Gessoaueiit , . . . . 100 e
ConaiibeaBogan, = e el 0k
BpomucTeift Kaau# . . . . . . .. . 05 2
I'excameradocthar wmatpusa . i le
Bona TR I A . 1000 ma.

Temneparypa +18°C, Bpems 06paGoTKH OTeUECTREHHBIX
naeHok 15—20 mun.

Bpemss o6paborkn naenox «Msonan-FF» —4—5 mun,
«HM3oxpom-F» n «Msonan-F»—9—10 mun, «Maonan-1SS»-—
11—12 mun, «Msonan-Panuay» — 14—16 mus,

Meroaendpoxunonosbid nposauress Aaa penpodykyud

Meton Lyl g S G UL Ui St
Cynuoput satpus Oespomwetdt . . . ., , 100 e

FrapoxnuoH {E PSR T o PR 1
Bypa ®pucTanainiecka sy - ¥l 20
Fe Yo e ) st e R R U e R R P e )¢ 5T

Temnepatypa ot +18 mo +20°C. Bpemsa nposiBjesus
npumepHo 8—10 mun.

Meaxoseprucroui nposeureib ¢ Goprol xucaorol B-214

Bomal & e W et s v e . 1000 ma.
MeTton OIS N K i S (i 6 e
Cyabgur natpus Gessomssit . . . . . 1502
BopHas KHGNOTE . o » v v« o o 12

[possurenb B-214 paccyuTan Ha MJIEHKH C HOPMaJb-
HBIM 9KCIOHUPOBAHHEM. X
Temneparypa nposisutens +20°C. Bpemsi nposiBieHus

npumepto 8—10 mun.

CHHMKM ¢ Heratusos, o00paboTaHHBh. [POABHTENEM
B-214, MO’HO YBeIHYHBATHL JO Pa3MepoB u50><60 cm. Ilpo-
siBUTEb 00Jajaer Xopoulell coxpaHsiouleit cnocoGHOCTBIO.

[possureas ocofo meakosepuuctolld nopmarsubil K-MP

BT (e e Lo A P B T TR0
Meton i) SRS e LR e bz
Cyabdut naTpus Kpucrasanyeckni . . . 50 e
IMupoxarexun R Rl Sl O 5e
Cona (GEsHOMILAR 1. b s e e a0y

[loayueHHyl0 cMech pacTBopaior B mponopuuu 1:7.

[posiBHTenb paboTaeT o4eHb MATKO H HauboJee NMPUro-
JleH A4S KOHTPAacTHBIX HEraTHBHBIX MaTepuasos. Temmepa-
Typa npossutens +20°C. Bpema nposisienus 7—8 Mun.

Beaneacrsne GblcTpOd HCTOUIAEMOCTH NPOABHTENS KeJsla-
TeJIbHO KayKAYI0 MyeHKy o6paborarb CBeXKHM pacTBOPOM,.

207




HNPOMEKYTOYHAA NPOMBIBKA

[TpomerxkyTouHas NPOMBIBKA MOCHAE MPOSBJAEHHS HEOGXO-
AHMA A7 TOTO, YTOObI CMbITh C HEFaTHBOB NPOABHTENb, HA-
XOASIMACA HA [OBEPXHOCTH NJEHKH M BOMTABIIHICA B
aMyabCHOHHBIH cnoli. Tlomaganue mnposiBuTens emecre ¢
MVIEHKOH B (DUKCAXKHYIO BaHHY Y4CTHYHO HelTpadnzyer ee,
H [IEHKa MOYKeT MOABEPTHYTHCS BYaJHPOBAHHUIO.

[IpomexxyTounas npomeiBka mautess 1—1,5 mun B mpo-
TO4YHON BOJe.

[Ipu orcyreTBuIl NPOTOUHON BOABI MOXKHO BJIHTH B 6aY0K
BO/Y, XOPOLIO NPOKPYTHTb KATYILIKY H BbIAHTL BOAY H3 Oau-
ka. Boaa 3 6auka 10/1kHA GbITH BLIIMTA NMOMHOCTBIO, YTOOH
Ha JHe He ocTajics NPoABUTENb. Takylo NMPOMBIBKY HYHKHO
NOBTOPHTL HECKOJIBKO pas, a MOTOM 3aJuTh B 6auyok (HK-
CHPYIOLIHH pacTsop.

JECEHCUBUIM3AIMS HEFATUBHBIX
MATEPMAJIOB NEPEX NPOABIEHUEM

JleceHcHOUN3aUHs HeraTHBHBIX MaTepPHAJNOB Nepes npo-
SIBJCHHEM NMPOBOMMTCS B TeX CAYUasx, KOrja Heratupbl He-
006X0MMO 06pabaThiBaTh C BH3YANbHBLIM HAGMIONEHHEM MPH
cpete qabopatopHoro tdoHapsa. ldecencnbuHAH3ALHA HEraTH-
BOB IOHHIKAeT MX UYYBCTBHTE/IbHOCTD K B3€JEHO-3KeJThIM,
OpaHIKEBO-KPACHBIM H CHHHM Jyuam.

B kauectse pgeceHcHOGHIH3AaTOPOB MOTYT NPHMEHAThCS
nuHAKpHNTOa # (enocadpaHuH.

[Tpouecc neceHcHOMAH3AUUN BaKJAOYAETCA B TOM, YTO
HeraTHBHbIE Matepuaanl Ha |—=2 Mur B TEMHOTE NMOTpPYKaOT
B CHeIHaJbHbIl PacTBOp, NOCAE Yero UX MOMKHO obpa-
GaTtbiBaTh MpH cBeTe JaboparopHoro GoHaps.

IMoaroropka JeceHCHOUNH3HDYIOLIMX pPACTBOPOB OYeHD

npocra. Hanpumep, MMHAKPUITON KesTHlil paspoisiT B mpo-
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nopuuu; 1 2 Ha 1 2 Boapl. Herarupubie marepuansl, npea-
BaputenbHo o6paboTaHHble B 3TOM PacTBOPE, MOMKHO MPO-
IBJATh NPH OpPaHXKEBO-KPACHOM CBETE.

Munokpunton senensiii — 0,5 2 B 2,5 4 soan, Heratus-
HbIe MaTepHajbl, 06paboTaHHble B PACTBOPE 3€JeHOro NHHO-
KPHITOJA, CHHXKAlOT cBoto uyBcTBHTeabHocTs B 10 000 pas
K OpaHXKeBO-KPacHBIM H 3eJIeHbIM J1yuaM.

Hecencubunuaanno HeraTHBOB MOYKHO NPOBOAHTL OJHO-
BpeMeHHO ¢ mpospaennem. [aa 3T0r0 B cOCTaB NMposiBHTENA
BBOJKTCH AeceHcubunusupyomee seuiectso. Hanpumep, de-
Hocapannn B kKoHueHtpauud 1:5000 nmau HHHOKPHATON
senenstii — 1:2000. Yepes 2—3 mun mocae Toro, Kak ¢oro-
cjiolt TmpomHTaeTcs pAacTBOPOM, MOMKHO BecTH 00paboTKy
IVIEHKH Ha CBETY.

Herartusurie maTtepuadbl, oOpafoTaHHble B 3TOM pacTBo-
pe, OCTalOTCAd YYBCTBHTEJBHBIMH TOJbKO K (DHONETOBbIM H
cuium aydyam. OQHAKO YYBCTBHTEJIBHOCTE HX W K 3THM JaY-
yaM CHHIKAETCs B THICAYM pas.

ObpaboTka €BETOUYYBCTBHTENbHLIX MATEPHANOB B [I€CEH-
cHOMMNU3UPYIOIUHX PacTBOPAX HE BJAHMAET Ha KauecTBO H30-
Oparxenns.

[Tpogon:kurenbHOCTh NPOSABNEHHS HEraTHBOB C JIeCEH-
cubuau3anneil fonkHua ObiTh HECKOJNbKO YBEJHUEeHa,

OCTAHABJIIMBAIOIHIME PACTBOPHI

TpoMeskyTouHasi MPOMBIBKA HE OCTAHABJIHBAET OKOHYA-
TeabHo npouecca npossaeHdda. [IpH nomelweHnu nieHku B
(PUKCHPYIOLLYIO BAHHY MpPOIeCC MPOfABJEHH:A MPOLOMIKALTCH,
1 OJLHOBPEMEHHO H3-3a MONaJaHHs POAYKTOB NPOABHTENA B
3aKpenuTe b NPOHCXOANT OKpallHBaHHe PACTBOPa, a C/efo-
BaTeJbHO, H MEJaTHHBI 3MYJbCHOHHOTO CJ0S MJCHKH.
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CyilHocTs npHMeHEHHs oCTaHABAMBAIOUIETO pacTBOPA
3aKjlovaercs B [peKpalleHHH Mpolecca MNposABJIeHHs B
IMYJBCHOHHOM CJ10€ MJEeHKH B TeYyeHHe HeCKOJbKHX CEeKYH.
QcranaBauBaOLHA pacTBOp BJAHBaeTcs B Gauok BCero Ha
HECKOJIbKO CEKYH[, & 3aTeM ero CJAHBaloT W B 0ayoK Ha/M-
BalOT (PHKCANK.

Pacrgop ¢ Gucyasghurom Harpus

Bona § Do e . 1000 ma
Bueynbdur matpus ammaksd . . . . . 75 ma.
Pactaop ¢ yxeycnod xucaorou
Bona Ry S e R N s e A R D et
Ykeyenan rucnora 30%-mam . . . . . 120 M
Pacreop ¢ merabucyavpuron kaaus
Bopaa LSRR AR A B O T D
Merabucynsdur kamms . . . . . . . 40 e
Pacreop ¢ MUMOHHOI KucaoTOd
Bona i AR s s ) R e e ol W K
JIAMouHaA KucaoTA . . . ... o+ . . 50
Pacracp ¢ gunHokamenHod kucaorod
Bona s R S L L S T e
Bunnoxkamennas kKuenora . . o, . . . 30 e

PHKCHPOBAHUE

Ecni BHIHECTH Ha CBET NMPOABNEHHYIO HEraTHBHYIO TJIEH-
KY, TO 4Yepe3 HeCKOMbKO MHHYT oHa nouepteer. [Touephennue
NpOABJAEHHOH NACHKH MPOUCXOAHT NOTOMY, YTO B 3MYIbCH-
OHHOM cJloe ocTaerTcsd ewe jo 75% O6pomucroro cepebpa,

210

He BOCCTAHOBJEHHOTO B MeTadaHueckoe cepebpo H COXpa-
HUBLIETO UYBCTBHTEJILHOCTL K CBeTY.

B npouecce puxcupoBaHusi HeBoccTaHOB/AEHHOe cepebpo
yAajsercsa H3 3MYJbCHOHHOTO CIOs IJIEHKH W TJIeHKa CTa-
HOBHUTCSI HecBeTouyBcTBHTEbHON. Llenb (uxcupoBanus —-
HE TOJIbKO yjafneHHe H3 3MYyJbCHH HEBOCCTAHOBJIEHHOTO ra-
JOHAHOTrO cepedpa, HO H OKOHYATEeJbHOE paspylleHHe HaXo-
AAULETOCsT Ha NJEeHKaXx NPOTHBOOPEOJbHOrO CJ0s.

B dorontoburenbcKoll NpakTHKe HMEIOT MECTo chaydan
npekpaulenuss (QUKCHPOBAHMA B MOMEHT HCYE3HOBEHHS ¢
o6paTHOH CTOPOHBI MIIeHKH BuguMoro Genoro cyion. OnHako
3T0 ellle He 3HAYMT, YTo (pHKcHpoBaHHe 3akoHueHo. [Tpoxod-
JKMTENBHOCTh (HKCHpoBaHHA (oTorpadHyeckux Marepha-
JIOB 3aBHCHT OT KOHUEHTPAlHH (DUKCHPYIOILEro pacTBopa M
HHTEHCUBHOCTH €ro.

DuKCHPOBaHUE MOMKeT CUHTATHCH 34KOHUEHHBIM, eCcqu
MJeHKA HAXOAUTCA B PAcTBOPE YABOEHHOE BPeMs C MOMEHTa
HCUE3HOBEHHs ¢ 0OpaTHOH CTOPOHB! 6esoro c/10s1 H MOJHOTO
ee NpOoCBeT/IeHHUS.

KonuuecrBo ¢orerpaduuecknx MarepHanos, OT(HKCH-
poBaHHBIX B oNpejedeHHoM oObeme pabGouero pacreopa
3aKpenuTeNs, MOXHO ONpefeJNHTh BH3Ya/bHO, TaK Kak 1Mo
Mepe HcToOlleHHst (uKcaxa BpeMsi 06pabOTKH yBeJHUH-
Baercs.

OG6LIKHOBEHHBIE (PHKCHPYIOLLHE PACTBOPBI NPeCTaBaSIOT
coboit 20—25%-nptit pacTBop runocydsduta HaTpHA.

Hast Toro utobbl caenatbh Gukcax Gosee YCTOHYHBLIM, B
Hero OGBIYHO BBOJAT YKCYCHYIO, CEDHYIO H GODHYIO KHC/IOTBL
HJIH KHCJAYIO COJb B ONPeAe/eHHOM INPOLEHTHOM COOTHO-
WIeHHH.

DukcHpyOLUlHe PACTBOPbl, B KOTOpLIe BBEIEHbI 3TH Be-
ecTBa, o6bIYHO HA3bIBAKOT KHC/ABIMH (pHKCaKaMH.

B nieHke, monasuwefl B TOT pacTBop, ObICTPO MNpekpa-
UIaeTcsl MpoOLece MPOsIBACHHS, H PAcTBOPLl HE3HAYHTEVILHO
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OKpalMBaIOTC OT MPOAYKTOB OKHCAEHHS TMPOSBISIOMIAX
BELUECTB.

[Tomumo kHcaBIX (puKcakel cyllecTByroT aybsaime BHK-
CaXH, B COCTAB KOTOPHIX BBOAHTCH AYOsllee 3MyJbCcHIO Be-
mectBo. Takue UKCAKH NPUMEHSIOTCA B OCHOBHOM MPH MO-
BLIIIEHHBIX TeMMepaTypax pacTBOPOB MM BO3jayxa, uToOBI
NpeloXPaHuTh SMYJbCHIO NJIEHKH 0T HabyXaHusa H moppe-
KIeHHA.

B ¢oronobutensekoll npakTHKe MiIs 3THX 1eqael Hanbo-
JEe YacTOo HCIOoAL3YIOT allOMOKa/lHeBbie H XPOMOBBIE
KBACIHL.

Kucavie ny6smne dbukcaxu npeacrasasior coboit pac-
TBOD, B KOTODPHIH BBeIeHBI OJIHOBPEMEHHO M KHCJIOTA, H Iy-
Oauue BelectBa. PukcupoBanue B KHCabiX AyOaiux QHK-
caxax TpeOyeT NOCTOAHHOTO mepeMelleHHs Qororpaduye-
CKOTo Marepuana AJs YCTPAHeHHS BO3MOXKHOCTH MOSBIAEHHA
Ha 3MYJbCHH Ny3LIpei.

OB8bIKHOBERHBLIE (PUKCan

Bona - I, . 1000 A
Tunocyasgur Ha'rpma v S e byttt f S E A

Kucasui (ukcam ¢ ceproil kucaoToil

pactBop I

Bona ; A hAt i Sk it i s RORT
Tunocynshur na*rpuﬂ Gt Sa e a2 Bl e

pacteop II

Bona ; b el kB 00 M
Cyapgur HATPHS Gespoxumil . . . 252
Cepuas xuciaora (10%-Hbii pacrnop) AT

Hp}] NpUTLOTOBJEHHH KHCJIOTO (]JHKC&I}KH no yKasanuomy
perenty Heo6xoaHMO pabouuil pacTBOp NPUIrOTABIMBATL H3
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nsyx pactsopoB. K BoanoMy pactBopy cyabdura npubas-
JAseTcs MpH NMOCTOSHHOM NepeMeldBanin CepHas KHejaora.
[Mocne wusrorosaenusi pactsop I u pacrsop II cmewnpa-
10Tes.

Kucaoid guxcare ¢ meraducyrbPurom Kaius

Bona i i 0 T A LT
Tunocynbdur HHTp]Iﬂ et S L B
Mertabucyasdur xanus 25—30 e.
Kucavd dyGawuit (uxcasic
Bona e Ay . 1000 ma
Tunocynbhur HanIIH ey N 2B
Cyabdur HATPHA KpHCTAJ tveckuit . . . 15 e
bypa KpucTa/Janyeckan . . ARl
Vxeyenas kueaora (30%- Hdﬂ) SRR S Be il
AnoMoKanueBble KBacubl . . . . . . 23 2

Hdybauud pukcas ¢ aomoKaiuessiny Keacyamu

Bona ; pr e s e 000 A
I'unocynngur uarpzm i ) T
Cyappur natpus Kpnm'ra.qnwi{,c:(m{ e S el )
Cepnasn xucaota (10%-nbtit pacmop) . 25 ma
Kpacupi antoMoKanHeBbie . . . alter o

CBeskne (PUKCAXKH B 3aKPBITHIX COCY/LaX MOTLYT XPaHHThH:
CA J10 HECKODJIBKHX MECHLEB.

OKOHYATEJIbHASI MPOMBIBKA U CYIIKA
HETATHBOB

MMocne 3akpenaenus Gororpaduyeckie MatepHansbl 064-
3aTeNbHO CJEAYeT MOABEPTHYTh TUIATeNbHOI NPOMBIBKE, NPH
l\OTDpOH C HeraTuBoOB \ﬂa,‘iﬁfﬂTCﬁ BellecTBd, BXOAfALIHE B
(GUKCHPYIOULYIO BAaHHY, H pPacTBOpHMble coiun cepeGpa. Co-
}[paHﬂE"MOCTb Ht.rr}l"lrlBDB 3ABUCHT QT TOro, HacKOJbLKO HH-
TeHCMBHO NPOBOINIACH OKOHYATENbHAS MPOMbIBKA.
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Jlyume pcero MpOMBIBATH HEraTHBHl B MPOTOYHON BOAE
B TeyeHne 20—30 #un. [Ipn mpOMBEIBKe NAEGHKH HYMXHO CJe-
JAMTb 3a TeM, YToObl CHJ/IBHAsl CTPYsl BO/Abl He nomnajgana Ha
SMYJbCHIO U HEe MOBpeX/Jajna ee, TaK Kak B jleTHee Bpems
TeMIeparypa BOAbI B BOAONPOBoAe nojHHMaercs no +25°C
U 3MyabcHsA paccaabasercs.

Ilponomxurensnas okoHyaTe bHas NPOMBIBKA HEraTHRA
B BoJle npu Temmepartype oT +156 g0 +20°C ue yxyawaer ero
xauecTBa. Ec/lu HeraTHBHYIO MJIEHKY NPOMbBIBATH HE B MPO-
TOUHOH BoJ€, To HeoOxoauMo 8—10 pas MeHaTsh Boay uepes
3—4 MuAn W MHTEHCHBHO NMPOKPYYHBATh KATyWIKy Gauka.

Ha neratusnoft nuienxe, He10CTATOYHO MPOMBITOR, 4epes
HEKOTOPOE BpeMsi BBICTYNAT KPHCTAJJIbI PACTBOPEHHBIX XH-
MHKATOB, IJIEHKA JKeJTeeT, H3obpaxeHue paspyuaercs. Xo-
powo oTduKCHpOBaHHAS MJIEHKA OTMBIBaeTCsi GbicTpee. Kpo-
Mé TOro, HeraTHBHas IJeHKa, o06paGoTaHHas B 0ObIUHOM
(uKcaxe, ObICTpeH OTMBIBAETCH MO CPABHEHHIO € IIEHKOI,
obpaboTannofi B 1y0sux QuKca)ax.

Xopouio MPOMBITYIO IVIEHKY MOJABEIIHBAIOT HA 3aXKHMe
Ha HEKOTOPOH BhicoTe OT novia. s Toro 4TOGH MJeHKa He
CKpy4HBaJach B MPOLECCE BLICBIXAHHSA, K HHKHEMY ee KOHILY
NO/BEIIMBAIOT KaKoi-HHOYAb HeGoJbIIOH rpys.

CyWHTh HEraTHBHYIO MJIEHKY, 10 BO3MOKHOCTH, JIyullle HA
ozayxe. [luienka f0/3KHa BEICHIXaTh PABHOMEPHO H GbICTPO.

He caenyer cywmts mneHky y Garapeil LeHTPasbHOTO
OTOMVIEHHS, NIeYeH MCKYCCTBEHHBIX oforpeBarte/bHbIX NpHOO-
POB MpH HeGOJILIIOH LUPKYJNSLUUM BO3AYXA.

[Tepen TeM Kaxk NMOBECHTH IVIEHKY OJA CYIIKH, BJATO-
CHHUMATENIEM HIH MPOCTO CTPAXHBAHHEM HYMHO YAANHTH C
ee MOBePXHOCTH KalJlu BOJBI, TaK Kak, OCTABIINCH HA MO/~
JIOYKKe INIeHKH, OHH 3a/epIKHBAIOT BhICHIXaHHE IMYJbCHH H
HAa 3THX YUacTKAX MOTYT MOSIBHTLCH 3arl/IbIBHI.

Hasa yckopeHus CYWKH MJIEHKH K HHOTAa NpUOeranT
HCKYCCTBEHHOMY OOOrpPEBY IVIEHKH 3/EKTPOMAHTKAMH HJH
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Apyrumu oforpeBatenbHBIME mpubopamu, a AAA MHPKYJIA-
LA BO3/yXa HCHoAB3YIOT BenTuasrop. Ho renasift Bo3ayx,
Hanpas/ifAeMbiii BeHTHAATOPOM OT HarpesaTebHOro npubo-
pa, JIErKo MJAaBHT IMYJAbCHIO MJIEHKH; KpOMe TOro, Ha 3MYJib-
CHH OCaK1aercsl Mblib.

HopmanbHbiM ycnoBueM CYIIKH MUIEHKH CjAeAyeT CYHTaTh
CYIIKY B CrelHabHbIX CYMIH/IbHBIX IWKadax, rie ovHuleH-
HBIH NOJOrpeThii BO3AYX crnocobcTBYeT paBHOMEPHOMY H
GbICTPOMY BBLICBIXAHHIO TJICHKH. :

[lnacTHHKH cyluaT B TeX € YCIOBHAX, YTO H IJIEHKH.
Pasuuya COCTOMT JdHLIL B TOM, 4TO MAACTHHKH [AJ5 CYLIKH
YCTAaHABJIMBAIOTCA B CHEUHANbHbIe KO3JHKH-NOACTaBKH.

Ecan BosHHKAET HEOOXOAHMOCTb 0COOeHHO OHICTPO Bbl-
CYHIHTb TUIEHKY, TO NMOCJe OKOHYATENbHOH NPOMBIBKH ee He-
o6xoaumo Ha 1—1.5 Mur moMecTHTh B 3THJIOBBIH UM JeHa-
TYPHPOBAHHBIH CIUPT.

HETJOCTATEM HEIATHBOB M CIIOCOBBI MX
YCTPAHEHHA

Buasl HeLOCTaTKOB [Mpuunus gedexton

Herarupsl oOdelb MJIOTHLIE, Ma- [Tepenepxra npu cnemxe. Ko-
JIOKOHTPAcTHEIE. pOTKOE BpeMsl TPOSBJIEHHS B
TEIVIOM TpOsiBUTee.

Heratush CBET/bIE, MaJOKOHTpA- Henonmepxka npu cbeMie, MOHH-
JKEHHAR TeMmmepaTypa npofBH-

CTHHIE.
Te/s, HCTOUEHHBIN TPOABHTEb,

HeraTHBB HEA0NDOSABJCHEL,
HeraTupbl TNVIOTHBIE, KOHTpAacT- [Tepenepikka npi cLeMKe, BHCO-
HBIE. Kas TeMmnepaTrypa NpofiBHTENd,
HeraTHBEBl  MepeflepaHLl B

nposBHTeNe.
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Buns HemocraTkoB

Ilpnunnnl nedekTon

HeraTupel  3aTARYTHL  MJAOTHOM
BYaJblo.

Heratupnoe H3obpa:eHHe OT-
CyTCTBYET, [IIIeHKa mnpospad-
Haf,

HeraTHBBI NpH MpoXoasfileM cbe-
Te HMEIOT KpacHblfi OTTEHOK,
4 B OTpaXieHHOM — 3e/leHoBa-
ThU,

Ilnenka co CTOpPOHEI  OCHOBBI
“MMeeT JKeTO-MOJOUHYK OKpa-
CKY.

Ha 3sMyJabCcHH [MJIEHKH BBICTYMNA-
10T KPHCTAMAB!, TNOABJAAIOTCA
WenTeie NATHA.

Ha nienxe 3aMeTHE! cJe/kl criod-
Fauua aMyJabchit. KemaTHHO-
BHIfl CJOH  CHOA3aeT, MY3bl-
PHTCH,

Ha sMYJbCHOHHOM clloe MTeHKH
NOABUINCE TPEeLLHHEL

[lnenka TMOKPBLITA  KaJablleBoi
CeTKOMH.

Heratusumii Martepuan Henpa-
BHAbHO XpaHuaca. [lpossJe-
HHE TIVIEHKH A0Jroe Bpems Be-
Joch B TEmJI0M MpofiBUTEJE,

TlreHka He  SKCNOHHPOBAMACH.
[lnenka He npospasiiach H3-
3a HCMopueHHOCTH NPOABHTER.
[renka oGpaboTasa B rops-
yeM NpofBHTENE, IMYJIBCHOH-
HHE caoft pacnasudics. [lpo-
AIBUTENb 3arpAsHeH (hHKcaMeM.

Qurcupylomas paHua  3arpas-
HeHa H3-3a TJIOXOH NpOMeKY-
TouHoit mpomuBKHM. Henonep-
MaHHBLT HEraTHB NPOABAMICH
foJrce Bpemsi B oTpaGorau-
HOM TIpOSBHTeE,

HeraTHBL Hef0CTATOYHO OTQHK-
CHPOBAHHL.

[lieHKka HENOCTATOYHO NnpoMBITA,

Boabmas passuna Temneparyp
NpOSIBHTRNA, 3aKPENuTens H
Bospl,. OueHb KOHIEHTPHPOBAH-
HEL pacTBop QHKcaRxKa,

[Tnenka cymnaach npH dpeaMep-
HO BbICOKOH TeMmeparype,

_[Naenka fnpoMbIBAJach B QUekb

HeCTKoN BOe.

Hekotopble H3 HENOCTATKOB HEraTHBOB MOMKHO HCIpa-

BHTh.
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Yianenue ¢ dMYJLCHI TIIEHKH
KanbIMeBoil ceTKH

OJHHM H3 HEeJOCTATKOB MPOABAEHHOH NJIEHKH ABJAETCH
nosiBNeHde Ha Heli TAaK Ha3biBAEMOH Ka/blIHEBOH CETKH.
KaablieBas ceTKa XOPOIIO NpOCMATpHBAeTCA Ha CyXoH
nAeHke npH OOJBLIOH MpOeKIHH H300parKeHHs. ®ororpa-
(buyeckHe CHUMKH, MNOJY4YeHHble C HEraTHBOB, HMEIOLIHX
yKasaHHble HENOCTATKH, NMPH GOMbIIOM YBeJHYEHHH OyayT
TaKMe 3aTAHYThl CETKOH.

Kaabiiepas ceTKa Jerko MoxeT ObiThb yJajeHa ¢ 3MYJib-
CHH [JeHKH, ecld NOMEeCTHTb IuleHKy Ha 1,6—2 mun B
0,5%-nblii pactBop ykcycHoit Kucaorbl. [locie o6paboTki
PACTBOPOM YKCYCHOH KHC/JOTBI [VIEHKY HEOOXOAMMO TILE-
TEJABHO TIPOMBITh.

Ocnabnenye HEraTHBOB

OcnabieHHe HEraTHBOB [POM3BOJAMTCA B TeX caydasx,
Korla HeoOXOAUMO YMEHBIIHTh ONTHYECKYIO TJIOTHOCTb H30-
Gpazenus 1 KOrja HeraTHBbl CH/IBHO 3aBYa/HPOBAHEL Cyut-
HoCTh ocaabieHus CBOJAUTCA K UAaCTHUHOMY pacTBOPEHHIO
MeTa/aHueckoro cepebpa, BOCCTaHOBJIEHHOro B IIpoliecce
NpoABJAEHHA,

Pacropbl ocnabuTeneft mo HX [HeACTBHIO MOXHO pas-
6T Ha TPH TPYIMIIbI,

[ToBepXHOCTHBIE OCHABGHTENH YAANAIT OJHHAKOBOE KO-
AuyecTBO cepebpa co BCeX Y4YacTKOB (hoTOrpapuueckoro
nsobpawenns, B pesysnprare JEHCTBUS TOBEPXHOCTHBIX
ocnabureneit B MecTax H306parkeHus, rae MeHblle cepebpa,
ocnabiende TMPOHCKXOAMT CHAbHEE, YyeM B TeX Mecrax, rie
cepebpa oraoxmioch Gosabuie. Ecan ocTaBuTh NJEHKY Ha
10JITOe BPEMsSi B yKazaHHOM ocjaburene, TO B CBETJHIX Me-
¢Tax HeraTuBa H30OparKeHHe COBEPUIEHHO HCUE3HET.
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Iponopunonansusie ociaburenn pa CTBOPSIOT B GOJBIIEH
CTeNeHu cepebpo B MAOTHLIX YacTAX H30OPAKEHUSI U B MEHb-
et cremenn — B MeHee mAoTHBIX. OHu CHHKAIOT KOHTpacT-
HOCTh M300paXieHHsA W NPHUMEHSIIOTCS B CAydasnXx, KOria HYy-
HHbBI c1a00KOHTPACTHBIE HEraTHBB WIH HYIKHO 0CHaGHTD
NepenposBAeHHYIO MIEHKY.,

CynepnponopunoHanbhbie ocnabureau s npolecece ocaa-
OJieHHst HEraTHBOB YAaJsiOT 3HAUHTEJBHOE KOJHUECTBO Ce-
peGpa B M/IOTHLIX MecTax M30GDAKEHHS H B MEHbIIEM KOJH-
YECTBE — B MECTaX H300paXKeHHs ¢ MaJdbIMH TJAOTHOCTAMH.
YnoTpebasores TH ocnabuTeqH, KOraa HeoBXONHMO ocaa-
GHTb OYeHb KOHTPACTHBIE HErATHBBI,

[Tepen Tem kak mpuCTYmHTBH K ocnabaeHnio, Heo6XoAuMO
TUIATEJNbHO NMPOMBITH MJeHKY. Ecau naenka cyxas, ee na
40—60 mun norpyxkaloT B BOAY, a 3aTeM B ocaab.IsouLIuii
pactBop. ¥a00He# Bcero ocnabuTh MmAHKY cpasy mocae 06-
pabOTKH M OKOHUATENIBbHON MPOMBIBKH.

HosepxnocTroii ocaabureab ¢ KPACHON KPOBAHOL COALIO

Pacreop A
Bona AN il . . 500 ma
Cunocyabhur BT St Rt s S L s ) o
Pacrtrsop B
Bona. st ofnhen st o il et S Enn
Kpachaa kpoeampas coas e e

Cmemnpatb pactsopsl A u B Heo6xoauMo HenocpescT-
BeHHO nepex ocnabnenwem. Ha 100 ma pacrsopa A pasts
§ ma pacrBopa B. ;

B cmemaHHOM COCTOAHHH PAacTBOP COXPAHSIETCS MI0XO.

[Tocsie ocnaGuennsi MIeHKY HeOOXOAMMO XOPOWIO M1po-
MBITB.
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[l ponopyuonaasnoui ocaabiuresds ¢ MaApeaHiOBOKUCAbIM KAAlUeM

Boaa . : sl S S 8 14
Cepuas kucaota (10%-neift pactBop) . . . 5 M4
Mapranunosokueapit kaauit . . . . . . le

Xopolio NpoMbITHe HEraTHBbI MOMELLA0T B 0CAabHTeb,
3aTeM B TEUEHHE HECKOJbKHX MHHYT obGpabarbiBaloT B pac-
TBOPE KHCJIOro (PHKCaXKa, [0CJIe Yero TIaTe/bHO MPOMbBIBAIOT.

CynepnponopyuoHarbHoll ocaaburent

Boja OHCTHAIMPOBAHHAR . . . . . . 1000 sa
[epcysbdat ammonus . . . . . . . . 20 2
Cepuas kuesora (10%-meit pactsop) . . 10 ma

Hcnonbays Aas ocinaburens yKazaHHBIE pacTsop, HeoO-
XOJAHMO TMOMHHTB, UTO BHauaJje ocjaalb/eHHe HAEeT MeJeHHO,
a 3aTeM ObICTpeH.

Hns Toro utoObl OLICTPO NPEKPaTHTL MPOLEect OCVG’IﬂﬁﬂE‘“—
Hiisl, IJIEHKY TOMellalT Ha HeCcKOJbKo MHHYT B 10%o-Hbli
pacTeop cyab(uTa HATPHs, MOCTE YEro ee TILATENLHO MPO-

MBIBAIOT,
¥Yeunenue HEraTHBROB

Yceunenne NPOBOAMTCA B cayyasx, Korja HeoOXOoAUMO
MOBLICHTH TJIOTHOCTL M KOHTPACTHOCTH HeraTHsoB. B mpo-
[ecce YCHJIEHHS MOXKeT ObiTh yCHJeHa MJIOTHOCTL TOJBKO
IpocMaTpUBAEMbIX MecT ciaboro u3oGpaxeHus.

[Ipyu ycusieHHH Ha NMJeHKe YBEJHUHBACTCS Byaub, B CBA3H
¢ YeMm HEraTHBBI, CHJBHO 3aByalHpOBaHHbLIE, HeJb3d YCH-
JIHBATh.

Yeunenue HeraTHBOB LEeCO006PasHO B TeX cayuasnx, Ko-
rra mieHka HegonposiBiena. Hauboaee yaoGeH XpoMOBBIM
yenautedn. Ilpouecc YCHIEHHS ¢ HCMOMb3OBAHHEM XPOMO-
BOFO YCHJIMTENSl COCTOHT H3 C/IELYIOUIHX 3TanoB.

Xopolio npombiTas mieHKa momeliaerca Aas oT6eausa
HEsl B PAcTBOP C/IEYIOLIEro COCTaBa:
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Bopec | 75 Gl e ass w0 ndtiy . 1000 sa
I ByxpoMoBoKkHcabift Kaaui e LR 2
Coasnasn kKucnotra (10o-Hulil pacrsop) . . 20 wma

[Tocne orGenuBanusi mIOTHBIX MecT H300paxKeHusa nieH-
KY THIATeJTbHO MPOMBIBAIOT [0 HCUE3HOBEHHS OKPaCKH
IMYJILCHOHHOTO cyosi B TeueHne 20—30 mun. 3atem xopomuio
OTMBITBIH, OTOe/eHHBIH HeraTHB 06pabaThIBAIOT B CBEXKeM
pacTBope OGbicTpo paboraouiero mpossurenst. Jas 3Tux me-
JIel MOXKeT OblTh HCHOJNb30BAH MeTOJITHAPOXHHOHOBBIH NMpO-
SIBUTE/Ib 17151 poTorpaduueckux Gymar.

Hepuenne neratuson anutes o 20 muw, satem [JAeHKY
MPOMBIBAIOT H (DHKCHPYIOT B 0ObIYHOM pacTBope (HKCaxa,
nocJjie Yero BHOBb THIATELHO NPOMBIBAIOT.

A

NMO3UTUBHEIN MPOUECC

[TosHTHBHBI MPOLECC — 3TO KOHEUHBIA 3Tam MOTyYeHHs
poTocunMKoB, Ecau B3siTh HEraTHB, NPHIOKHTB €ro K CBETO-
4qYBCTBHTEABLHOMY CJ1010 (PoTOOYMATH K MPONMYCTHTL CBET, TO
CKBO3b CBET/ble MecTa HeraTHBa MpoiieT Godbllee KoJanye-
CTBO CBETA, a CKBO3b TeMHbIe — MeHbllee.

[TocKosbKY TEMHbIe MecTa Ha HeraTHBE COOTBETCTBYIOT
CBET/bIM MecTaM B Hatype H HaobopoT, To nocne oﬁpaﬁom:{
SKCHOHHPOBAHHOTO JHCTa (poTOOyMari B MposBHTEE noéqy(;
yuM H30OparKeHHe C NPHPOAHON Tpajauned OTTEHKOB. ;ﬂ
M306pakeHHe Ha3blBaeTCsl MO3UTHBOM, a TIPOLECE MoyeH
HNO3UTHBA — IMO3HTHBHBIM TPOLECCOM.

Jlas noJayvyeHus MO3UTHBHOIO naoﬁpameﬂns{ yale BCero
penoab3ylor (Gororpadruueckie Oymar. Onnaxo B TeX cay-
yasix, KOrla XOTAT MOJYUHTh NO3HTHBHOE H300pakeHue Anst
nanbHeflIero paccMaTpHBaHnus B MPOXOAslUeM CBeTe HJH ¢
NOMOILBIO POEKIUHH, MOTYT ObITh HCIONb30BAHbI choTomnmac-

i IJIeHKH.
THHIEIP;?;T[;HH@ dOTOCHHMKOB MOKeT ObITb OCYLIECTBIEHO
KOHTAKTHEIM HJIH MPOEKIHOHHBIM CIoco0oM.

KOHTAKTHBIN CIIOCOB NMEYATAHMA

[Ipy KOHTAKTHOM cnocofe neyaraHdsi HEraTHB HAXOHT-
csi B HENMOCPEJACTBEHHOM M [WIOTHOM KOHTakTe ¢ (hoTobyma-
roii. Pasmep (oTocHMMKa B ITOM Clydyae pPaBeH pasmepy
HeraTHBa.
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Ilns nonyuenust ¢orocHHMKa KOHTAKTHHIM CMOCOGOM
TPAMEHSIOTCS CNEUHANBHBIE DAMKH, KOTOPbIE BBINMYCKAIOTCH
B OCHOBHOM A/l MEYaTaHys CHHMKOB C HEraTHBOB pPasMepoM
9X12 em nnu 13X18 cm. Heratus ykaamsisaior s paMKy
SMyJbCHEH BBEpX, saTeM KiaayT dotobymary Tak, uTo6bl
€€ CBETOUYBCTBHTE/BHBIN CAOH MJOTHO cOMpPUKacaJdcsi ¢ He-
raTHBOM. 3aKpbIBAIOT KPLINIKY PAMKH HA 3aMKH (TIPYIKHHBI)
H MOAHOCAT PaMKy K CBETY, TO €CTb 3KCHOHHPYIOT (hoTOGY-
mary. Bee onepauunn npoBoAsit npu n1abopaTopHOM ocBelie-
HHH. HMcrnonpayeMmblit [J1si IPOSIBIEHHSI HCTOYUHHK CBETA  A0M-
KeH pacnoaaratbes He Oanxe 0,6 # ot paGouero mecra ¢o-
TONOOHTENS.

PeskocTs H300pakeHHs CHHMKA, MOJAYYEHHOro KOHTAKT-
HbIM CTIOCOOOM, 3aBHCHT OT KauecTBa HEraTHBA W OT KauecT-
Ba KOHTAaKTa 3MYJbCHOHHOTO c/osi oToBYyMaru ¢ smynbcH-
OHHBIM CJIOeM HeraTHsa.
s noayuenus pasnomep-
HOrO KOHTA4KTa BHYTpeH-
HsSl MOBEPXHOCTb KPBLIKH
KOHTAKTHON DaMKH OKJeH-
BaeTesl  IUIOTHOH  mare-
pHEeit.

OcnoBHOe  Hey06cTRO
KOHTAKTHOM NewyaTH cocro-
HT B TOM, 4YTO He Bcerja
MOXKHO THOJYYHTL PABHO-
MEpHOe  3KCNOHHpOBaHHE
¢ortobymarn mo seefi mJjo-
wazan HeratHsa. Kpome
TOTO, €CAH MeYararb MpH-
XOJINTCH € MJIEHOYHOro He-

fiy2

] ]

Prne. 66. Cxema vyerpoficrra
KOHTAKTHOr0 MNEeYaTHOro

crasKa; ratiba, TO B pamKy Heol-
! — kpwumka; 2 — cTekino; 3 — ¥OJIHMO BJOXKHTH BHauage
MaTOBOE CTeRN0; ¢ — SNeKTpo-

namibl, KYCOK YHCTOro crexJsa.
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Pie. 67. Cxema 3J€KTPOIPO- Pue. 68, KoHurakTuplit cTaHok ¢ mo-

Yin 2
f
]

BOJKH KOHTAKTHOrO CTaHKa: HHIKaOUIHM 'rpaﬁcqmpma'ropom H
I — Geawue jpamnu 2 — KpacHad yCTI}OI‘:!CTBOM Ana nogneMa JaMiIn:
mamna; § — KoWTakT, 4 — BHAKA. 1 — Kpuiwka: 2 — pHETOUATENB; § —

PYKOATKAE MexaHH3Ma [oAbeMa JaMil
4 — pykoaTka Tpancdopmaropa.

DRCMOHKUPOBAHHbIH JHCT c]ao’rofiymaruu BLIHHMAIOT H3 KOH-
TAKTHON PAMKH M TOJABEPraloT AajbHeiillell o6padoTke mpH
JKEJATOM CBETE.

TMpo6bi [st onpeiedieHus BbIICPXKKH [eNaloT Ha nojoc-
kax dorobymarn, yaoKeHHo# TakuM oGpasoMm, yToGBl OHA
fgonaaana Ha cpeT/ibie W TeMHBlE MecTa HeraTHBa.

HauGonee yroben KoHTaKTHBIA crnocob neyaTu MpH moJb-
30BaHMH CHeLHanbHbiMp nedarnsivi crankamu. ITpocrei-
1asi KOHCTPYKIHA MEUaTHOro CTAHKa NokasaHa na.puc. 66.
BuyTpH AepPeBSHHOrO sIUUKA HAXOAATCS UeTbipe Gedible jam;
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MOYKH M oAHa KpacHad. JlaMmouykH nmoaK/JioueHbl Tak, 4To B
MOMEHT BBIKJIIOUYEHHA KpacHOH BKAuaioTcsa Geable. Benble
JAMIIOUYKH YCTaHOoBJ/IeHbl TaKHM 06pasoM, uTo oHH paBHOMED-
HO OCBEILAlOT MATOBOE CTeKJO, HAXOASIeecs B BepXHeil ya-
CTH neyaTHOro cTaHka (puc. 67).

Ilansi yMeHblIOHHSE CHJABl CBeTa NMPH MeYaTaHHW CBETJIbIX
HeraTHBOB B PaMKM MEYaTHOrO CTAHKa MOKeT OblTh BIIOXKE-
HO elle HeCKOJbKO MaToBBIX CTEKOI.

[TeyarHble crankn GoJiee ycoBeplIeHCTBOBAHHBIX MOJe-
JeH HMeoT CrennaJbHbie YCTPOHCTBA MU MOHUIKEHHA HAaKa-
Ja B JaMIlax, pesje BpPeMeHH M YCTPOHCTBO sl ONYCKaHH{
H MoJ’beMa sJeKTposamnsl (puc. 68).

NPOEKNMOHHBIN CIIOCOB NEYATAHHMA

[TpoekuuoHHLIA cnocob MONYYeHHs CHHMKOB SIBJSETCS
HauGoJiee pacnpocTpaHeHHBIM B MpakTike (GoToaburene,
MOCKOMbKY GOJIBLITHHCTBO M3 HHX paboTaloT MaJso- H cpelHe-
thopMaTHBIMH KaMepaMH.

Pasmep HeraTHBHOro H300pazKeHHS, IOJYYaeMOro 3THMH
KaMepaMH, CIHLIKOM Majd. B peayabrate Bo3HHKaeT He-
06XOUMOCTb TIOJNYYHTH YBeJHUYEHHBIA cHUMOK. [lnisi yBesin-
ueHHsi pasmMepa HM300payKeHus HCNONb3YIOTCH MPOEKIHOH-
HBle anmapathl — yBeduuyureau. B 3aBHcHMocTH OT HX
KOHCTPYKUHH MOXHO MOJyuaTh H306pakeHHs PasaHYHOTO
macuiraba.

YBenuuenue (ororpadHyecKHX CHHMKOB OCHOBAHO Ha
NnoJlyyeHHH CBETOBOH MPOeKIHH H300paXKeHHsi Ha sKpaHe ¢
NMOMOULbLIO 00 bEeKTHBA H HCTOYHHEKA CBeTA. I"I3MEI~IHH paccron-
HHe MeXJy O0BLeKTHBOM M SKPAHOM, MOXKHO N0JYYUTH ONTH-
yeckoe H300paKeHHe pPas/IMuHOro pasmepa.

Bee BbimyckaeMble YBeTHUHTENM AeJATCSH HA BEPTHKAJb-
Hele U ropugonTajbhblie. COCTOSIT OHH U3 CBETOHENPOHHIae-
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MOTO Kopryca, mnpo-
EKI[HOHHOH KaMepbl ¢
00BEKTHBOM H  9K-
paHa.

Han6onee yao6-
HBIMH SBJSIOTCS BEp-
THKaJbHble YBeJHYH-
tenu (pue. 69), Tak
KaK OHH He 3aHUMa-
JoT MHOro Mecra B
Jabopatopuu, AaT
BO3MOMHOCTL [ 0JI b=
30BaThcs  OTTEHHTE-
JAAMH DpH meuarta-
HHu. Dotorpaduue-
cxaa Gymara Yy KuJ a-
AbIBaeTcs  Hemocpen-
CcTBEHHO Ha 3IKpaH.

HauGonee pac-
npocTpaHeHHble YyBe-
JUUNTENN  paccyuTa-
Hel Ha GopMar Hera-
tHa 24X36 mm H
6X9 cm.

Paamep yBennue-
Husi Wao0pa K eHHd
3aBUCHT OT BBICOTDI
IITAHTH, Ha KOTOPOH
KperuTCs YBesa H 4 H-
Tenb. Dojee KpylHbie
VBelHYeHHs  MOXKHO
[OMYUHTh, TNPOEUPYS
n3o6paxkeHue Ha cre-
Hy WJW NOBEpHYB

8 CnyTHHEK dhoToNeHTENA

3
3
T

a0

Pue, 69, Cxema BepTHKaJLHOrO YBEJHUTH-
T

| — saektpoiamna; 2 — naTpo; 3 — umﬁﬁ:?
(bUKCAUHH WTOKA; 4—BAHT KpPENJEHHR ITOKA;

— pyuka mroxa; 6 — Maropoc eTeRne; 7 —
goHaeHcop; 8 — peiuarg Ans pa3sejeHnHs pa-
MOK: 0 — oOTkuaHas pamka; [0 — Xxoawlo €
oGBeKTHEoM; I — kpoHwTeitn; 12 -- BHHT Kpen-
AEHHA YBeAHUHTENd Ha kpoHwTeline; 1§ — sKpan,
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yseauuntenn Ha 1807 u npoewnpys uzodpaxenie Ha 9KPaH, ['-.] MOJIOKEHHE 3/1eKTPOIAMIILL. C a10it 1,1@.%}0‘ B yBeMHUHTENE

PACNoNoKeHHbl Ha MoJy WM Ha CTyJe. ] MPeLyCMOTPEHO YCTPOHCTBO ISl MEPEABHAKKH JaMIBL
Oanolt U8 OCHOBHBIX YacTell JH00Oro YBeJIHUHTENS sBs- OnTtrHyeckne KOHAEGHCOPBI, YCTAHOBJACHHblE B COBpPEMeEH-

€TCsl OCBETHTEJD, KOTOPHIl J0JKen 0GecmeuynTh paBHOMED- npix yBeawunreasnx («/lenmunrpame», «Hesa» u ap.), cocrodr

nci s

Hoe ocBelleHHe Beero skpaHa. EcTecTBenno, uto oiHOM 34eK-
TPHYECKOH JaMIOUKoi 100HTbCA 3Toro Henb3s, aa paccen-
BaHHsi CB€TA B COBPEMEHHbBIX YBEJAHUHTENAX YCTAHABIUBAIOT
MaTOBble CTEK/a # CHEHHA/bHble ONTHUECKHE KOHAEHCOPHI,
Gaaroiaps KOTopbiM AOCTHTAETCH PABHOMEPHOCTL H APKOCTh
ocBeulenus. B yBeauuurensx, He HMEIOWHX KOHAEHCOPOB,
HeJib3si 100HTHCSl PABHOMEPHOTO H AOCTATOYHONO OCBEILEHI
IKpaHa.

DJIEKTPHYECKAs JAaMIIOUKA, HAXOAAMUIAACH B YBeJHUHTe-
ae, Jo/DKHA ObITh 6e3 KaAeHMA Ha HOBepXHOCTH KOJGbl.
Kaeitvo nerko Momuo embith 10%0-bin pacTBOpoM consHoll
KHCJIOTHI,

He cnenyer ycranasaupaTh B yBeJHUHTENb JaMIOYKH
OOMIBIIOH MOUIHOCTH, TAK KAK NPH NeYaTaHHU CBeT/bIX Hera-
THBOB MOHAZOOHTCA jleaTh OYeHb KOPOTKHE BbIAEPIKKH.
HanGosee ynoGubl mMaToBble 3/1€KTPOJAMIBI MOUHOCTHIO B
60—96 67 ¢ HUTHIO HaKada KPYroBoi (Gopmbl,

Ilpexae yemM MpUCTYNNTH K NMEYAaTAHHIO CHHMKOB C Hera-
THBOB, HEOOXOANMO YCTAHOBHTD JIAMIY TaAKHM 00Pa3oM, HTO-
Obl 2KpaH Obl1 paBHOMEpHO ocBeleH. PapHoMepHOCTh oCBe-
L{EHUA MOMKHO IOJYYHTh, €CAH MOAHATH HAH OMYCTUTH J1aM-
1y, HEMHOTO MOBEPHYB ee.

B Hexoropsix yBesnyuTensix MATOBbIE CTEKAA HANEBAIOT-
Cfl HENOCPEACTBEHHO Ha sjeKkTpoaamny. [lpuerynure k pery-
JUPOBKE PABHOMEPHOCTH OCBELIEHHOCTH MOMKHO TOJBLKO
nocjae NPOBEPKH TPABHILHOCTH DACHOJIOMEHHS MAaTOBOIO
creksia. Ecan B yBesqnunTe 1e yCTAHOB/IEHA MATOBAS JaMmna,
pacceHBaTeNb He HYXKeH. :

Urobbl H3MEHHTh MacITab oTHeYaTKOB NPH NOJb30BAHHY
KOHAEHCODHBIMH ~ VBENHUYHTENSAMH, HeOOX0AHMO H3MeHHTh
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M3 IBYX IJIOCKOBBINYKJBIX JMH3, HANPaBIeHHbIX BbITYKJ/bIME
CTOpOHaMu APYr K apyry. Paanyc KpHBHSHBI JHH3 OJHHA-
KoB. [mamerp suH3 KoHjaeHcopa AouKed OBITh HEMHOIO
GoJibllle AHArOHA K Kajlpa HeraTiBa, Ha KOTOpbIl paccynTaH
YBeJAHUYHTEND.

Herartuebl ¢ pasmepom Kaapa 24X36 mMm uMeiOT AHAro-
HaJb, paBHYyIO 43 MM, @ AMAMETP JIH3 KOHJEHCOPa B yBEIH-
YHTeNAX [N5 STHX HEraTHBoB oOBIUHO paBeH 50—65 aat.

CranaapTHble JTHH3BI KOHJEHCOPA J0JKHbl COOTBETCTBO-
BATh TAKKe (hOKYCHOMY paceTOsHHIO U Yray H300paKeHHs
00BEKTHRBA, KOTOPLI yCTaHaB/JHBAETCS B YBEJHUUTEJb.
B rta6n. 22 noxa3zaHo COOTBETCTBHe KOHAeHcOpa pasMepy
geratupa H (POKYCHOMY PACCTOSHHUIO 00BEKTHBA.

TaGauya 22

COOTBETCTBUE KOHIAEHCOPA PAZMEPY HEFATHBA H ®OKYCHOMY
PACCTOSIHHIO OBBEKTHBA

Hluamerp JHH3 Pokycnoe paccTosuHe
PasucpfHeranitnag, M‘”‘_ I\'mlner-lcgpa. MM 00 LeKTHBA, MM
24> 36 50—55 50
6060 75—90 75—80
T 6590 115—120 105—110
©903¢120 150—160 135

JInusel KoHleHcopa AOJKHBL ObITH YHCTBIMH, HE HMETD
HUHKAKHX HABAHOB.

BoAbIHHCTED BRINYCKAEMBIX YBeJAHHUTE el NOCTYNAloT B
npoiaxy 0es ob6nextnsop, [loaTomy BEIGOPY oﬁbemu?a IS
yBENHUUTENS caeayeT yae/isaTh 6oabiloe BHUMAHHE, Kauect-
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BO 00BeKTiBa, HCMOJAb3YEMOro B YBeaHuuTeje, Hrpaer He
MeHee BaXKHYIO Po/ib B MOJYYEHHH XOPOUIKX OTNEYATKOB, YeM
KayecTBO 00BHEKTHBOB (DUTOANNAPATOB,

Mo yBesnuuteelt BBIIYCKAIOTCA crelHaibHble 00bEKTH-
el «M-50y», «M-22y» u apyrue, KoTopble MOHTHPYIOTCH B
Gosee npocToll onpase, ueM o0 beKTHBbI 114 (PoToalnapaTos.

CoBpemMeHHBIe, HalboJee pacnpocTpaHeHHbie yBeaHYHTE-
JH PACCYHTAHBI Ha HOpMaJ/bHble OOBEKTHBLI C YIJIOM H30-
Gpamenus ot 45 no 60°. KpatHocts yBeanueHus H3oOpaike-
HHsl 3aBUCHT OT PACCTOSiHUS OT 0OBEKTHBA 10 3KpaHa.

Pacerosimne or o6wextupa 100 | 150 | 200 | 250| 300f 350| 400] 450| 500| 550
10 3KpaHa, A ‘ ‘
KpatHoCTh yBEIHYEHHA L2 |3 4 516 71 8] 910

Takum o6pa3oM, YBEJHUHTENH, NpPHCNOCOOIEHHBIE [
HeraTUBOB pasMmepoM 6X9 cm u 24X36 MM, NpH NeUaTaAHHU
¢ HeraTupoB 24X36 mm 130T BO3MOKHOCTL NMOJYYHTH pa3-
Mep u3oOpakenust He Oonee uem 13X18 eu, Tak Kak dokye-
Hoe paccTosinue oObexTuBa yBeauuutens pasHo 105 mu.
Ecnu saMeHHTh OOBEKTHB B 3THX YBEJIHUHTENAX HA 00bek-
THB € MeHbIUHM (POKYCHBIM PACCTOAHHEM, TO OAHOBPEMEHHO
nmoHafobuTes samenuTh KomjeHcop. CuenoBartenbHO, YHH-
BepCabHOCTh YBEMIHUHTENA A Y3KOH W IIHPOKOH MIEHOK
OrpaHHYUBaeTcsl KPaTHOCTLIO VBeJHueHHs npu pabore ¢ He-
raTuBaMH MaJablx (GopMaToB.

Boublioe 3HaueHue A8 MOJdYyueH#s peskoro usobpaxe-
HYA MMEeT MPaBHAbHOCTh YCTAHOBKH OOBEKTHBA B YBeJHYH-
reqae. OnrTHueckas ock 00BEKTHBA JOMKHA OBITh NMepneH/ii-
KyJsipHa IWIOCKOCTH HEratuBa, a C/AeAOBATE/NbHO, H 3Kpa-
Ha. B npoTHBHOM cayyae uzobpakeHHe Ha (QOTOCHHMKAX
6yaeT HEPE3KHM I10 BCEMY MOJIO Kaapa.

Ilns yeraHOBKH HY:KHOro Maciutaba yBeJqHUeHHs B HaH-
Gosee npoctbix yBeauuutenanx («Cmena», «Hesa» u ap.)
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NpoexTop MOAHMMAIOT HJH ONYCKAOT MO BePTHKAAbHOMY
KPOHIUTEAHY W 8AKPENJAIOT B [OJOKEH!H, KOTAa Ha 3Kpahe
MpOCUHPYETCA HY/KHBIH pasMep H300paKeHHs.

[Ipn HeoBXOAUMOCTH NOAYUHTh GosNee KPYNMHBIH pasme
H300PaKeHHs YBeJAUUHTE/Ib MOXKeT OblTh NOBEPHYT HA 180°.

B yBeqnunTeNsX Gomee caoxHOl KoHcTpyKuun («Pake-
Tay, «AKcoMaT» M /Ap.) UOABEM M ONyCKaHHe TPOEKTopa
OCYILECTB/IAIOTCSA N0 HAKJIOHHOH CTOHKe ¢ NOMOLLBIO pPYKO-
siTki (puc. 70).

Puc. 70. [llogpecka K HaK/AOH- Puc. 71. Kouconsnas mnonpecka
HOMY KpOHLITEliHy. YBeaHunTesb HA KayaloluleMcs KPOHUITEHHE.
«Paxera», Veenuuutens «Jleaunrpais,

B ypenunuurene «JIeHHHTpaa» MOAHHMANOT M ONyCKalOT
MPOEKTOP KauyarpUIHMest I{poHli.ITeFtHo-.\.-I. CronopHasg pydyka B
STOM CJyyae OAHOBPEMEHHO CAYKHT A (QUKCALHH MPOCK-
Topa B HYXKHOM Tonoenun (puc. 71).

[locae ycramoskn macwtaba nzob6parkeHHs B ODBIUHBIX
yBe/JHUUTENX Ge3 aBTOMAaTHYeCKOH HAaBOAKH HeoOXO0AUMO
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BPYUYHYIO NPOH3BECTH HABOAKY M300paKeHHs Ha pPe3KkocThb,
B yeeaununrensnx «Pakera», «Hesa», «Jlennunrpan» n aApyrux
HABOAKA Ha PE3KOCThb [IPOH3BOJAMTCS BPallEHHEM KoJjblla, B
KoTopoMm Haxoautca o6bexTus. [lpensaputenbHo Ha axpan
yBeJauuuTeNst KAaLyT auct G6enon 6ymard 4 Ha HEro MpOELH-
pyioT H3obpaykeHie B HY:KHOM Macitabe,

[MpousBoAUTh HABOAKY Ha Pe3KOCTb Jydllle BCEro no Hau-
Gosiee YeTKUM y4acTKaMm H300paxkenns.

B mekotopeix yseauuntenax («Hesa-4», «Marun-
(drake-11») umeercs ABOHHas HABOAKA HA PE3KOCTb: rpyodas
OCYIIECTBJAAETCS BEPTHKANBHLIM MepeiBHKeHHeM OO0bLeKTH-
Ba N0 crofike W 0oJee TOuHAdA OCYIIECTBJIACTCA ABHIKEHUEM
caMoro OOBEKTHBA 1O BHHTOEOH ompase.

Bonee ycopepuieHCTBOBAHHBIE YBeAMYHTENbHEIE anmnapa.
1o («HeBa-3M», «Cdepa») cHalxenbl cnelHaJbHBIMH YCT-
poACTBAMM NS aBTOMATHUECKOH (OKYCHPOBKH. ,

[Tpu moabeMe nAK onyCKaHHK YBeJAHUUTe s 0 HOBPEMe)I-
HO H3MEHAETCH paccTosiide Merkjy NJIOCKOCTBLIO IJIeHKH H
00 HEKTHBOM,

XAPAKTEPHMCTHEA
DOTOYBEJINYHTEIEN

«Hesa» otHOcHTCA K ManoOpMaTHLIM JIBYXJHH30BHIM
KOHLEHCOPHBIM YB(—J.-’!H‘IHTQJIHM. I—IDOEI{TDP NnepeapHrawT no
BEPTHKANBHOMY KPOHIUTEHHY, KOTOPbIH (DUKCHPYeTCH CTsHK-
HBIM BHHTOM. YBeJqWuuTe/db paccyuTtal Ha OOBEKTHB C
(doxycHbiM paccroaunem 50 ma; JONyCKaerT yBeJHYEHHE B
npejenax or 2,7 no 10 pas. 'aGapurnblie pasmepbl 0CBETH-
“Te/BHON UacTH HEMHOTO YBERHYEHBI, UTO NO3BOMAET UCNO/b-
30BaTh 3JMEKTposaMmbl Goabwoil - mouwHoeTH. Heratupnas
paMKa B BepxHeH 4YacTH cHaG»eHa cTEeKJIOM jjisi paBHOMEp-
HOTO MPHKHMA HEraTHBA.
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Hasoaka na pe3kocTb oCylUIeCTBASETCH KOJABLOM ¢ MHO-
rozaxo/iHoil pesnboil. Marosoe crekino (pacceHBaTesb) Kpe-
MUTCA HEMOCPEACTBEHHO K JEKTpoJaMIe.

«JlenuHrpan» — manoopmartHblil yBeauyHTENL C YAO0-
HBIM YCTPOHCTBOM A/Ifl MOABEME, ONYCKAHUS H 3aKPenJeHust
NPOEKTOpPa B HYZKHOM MOJMOKEHHH,

YBeqHunuTenb [AaeT BO3MOKHOCTB M04y4aTbh usobpaxe-
Husi, yBeinueHuole ot 2,0 a0 10 pas. Boinumaiowascs nera-
THBHAfA paMKa — [J1acTMaccoBas, HMEeT M[as pasMepou
6X6 ma pas yeTaHOBKH KOPPEKTHPYIOIIHX CBETO(MHIbTPOD
npu neyaTaHnd Ha Oymary «PoTonsery.

MatoBoe crekno (pacceHBaTesb) HAXOAMTCH Hal KOH-
AEHCOPOM H MPH HEoOXOAMMOCTH JErKo MOKeT ObITh CHSTO.

Jnsi nosopora yBenuynteas Ha 180° meoGxoaumMo ocso-
00AuTL 0OAT, Kpensiuui TH-
F'H YBETHUHTEH K BEPTHKAJb-
HOll CcTaHuHe.

MopraTuBHble yBeauuuTE-
aun «YIMA-2» (pue. 72) u ap.
npejHasHayeHpl AJs HeraTtH-
BOB pasmepom 24X36 sy H
JaloT  BO3MOMHOCTL  IIOJY-
yaTh yBeJHUeHHs oT 2,5 no 9
uau ot 2 go 8 pas. Heemorps
Ha TO, YTO B YBEJHUHTE/SX HC-
noJb3yercs Jamna MaJjoil
MOILHOCTH, OCBEUIEHHOCTh K-
paHa MOXKHO MOJYUHTH pas-
HOMEpHOl no BeeMy MO0
H300pameHus.

[loprarusnocts yBEJAHUH-
Teqel Aaer BO3MOMKHOCThL HC-
MoAb30BaTh HX He TOJBKO AJ5

; Puc. 72, Tloprarususlii yse-
paborbl B J1abopaTopHbIX Yye- JHYHTED,
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JOBHAX, HO M B OKCHEAHLMAX, MOXOAAX. YBeJHUHTETH
paccuiTaHbl Ha MCHO/Nb30BaHHe OOBEKTHBA ¢ (DOKyCHBIM
paccrosunem 50 mam. B HixHe#d yacTH yBeauuutess Haxo-
IATCS ABYXJMH30Bble KOHAeHcOpbl. Paanuuible no caoeff
MOILHOCTH JaMIbl, HAX0A41I1ecs B OCBETHTEJE, MOTYT MOA-
KJIOYAThCA K CETH NMEePeMEeHHOro ToKa, K cyxum Oarapesm
WM K aKKyMYJAsiTopa.

[TopraTuBHble YBEIHUHTENH NPH TPAHCIOPTHPOBKE YKJad-
ABIBaloTes B GyTaapel (MeMoaaHbl).

Yeeanuurear «Hesa-ZmM» paccuntan Ha yBeduueHHe ¢
HeraTHBOB pasmepoMm 6X9 cu. B ypennuurese ycraHoBged
ABYXJIWH30BBI KOHJEHCOP, 00DBeKTHB ¢ (POKYCHBIM paceros-
auem 10,5 em # otHocutenbHeIM orBepervem 1 :4,6. K yse-
JAMUHTEJIO NIPHAAraloTes crnennanbHble paMKH, Aaioline BO3-
MOMKHOCTb MPOU3BOAHTL YBEJIHUGHHS ¢ HEraTHBOB PasMepoM
GX6; 4,5%X6 om u 24%X36 mm.

[Ipyu nevaTaHuu HeraTHBoB pasmepoM 6X9 cam, npoexTu-
pys u3oOpazenne Ha 3KpaH yBEJIHUUTE/SA, MOKHO MOJYUHTD
yBeauuenus ot 1,7 po 4 pas.

[Tpy neuwatanuu c HeraTupoB 24X36 MM MOKHO NMOJAY-
uyiTh CHHMOK pasmepom 13%18 cm. PokycnpobKka B yBe/H-
YHTEJIE OCYILECTRIAETCA KOJIBIOM ¢ MHOro3axoAHoi pessOoit.

B npoekTope yBeJanuuTeNd HMeEETCA paMKa s KOppek-
THPYIOLLHX CBETOPMIALTPOB NPH [BETHOM NeyaTaHHH.

YBennuurenb «Axcomat» (puc. 73) mpeAHasHauyeH s
yenuuenuit ¢ 16 n 3d-muanumerposoil naenku. B annapare
YCTAHOBJEH ABYXJHH30BbIN KOHAEHCOp ¢ AHamMeTpoM 59 ma,

YBennuuTes b BhIycKaeTcs ¢ 00beKTHBOM «Denap», or-
HoCHTeJIbHOE oTBepcrue Koroporo l:4,5 u (dokycHoe pac-
croanue 50 M.

B ueratupHoi panike YBCJAHMHTEH HMEeTcH OKHO st
NpOeKIHH HOMepoB HeraTHpoB. MaxcumanbHOe yMeHbIleHHe
okoao 1,6 pasa, a MakcHMaJbHOe yBeaH4YeHHe HA COOCTBEH-
HBIH 3Kpan — B 11 pas.
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B yBenuuuTene YCTAHOB-
JieHa cnenuanbHas MmaTtoBas
onajoBasi JaMIoYka, MOLIL-
HOCTBIO B 75 B7.

s oxnamaenus B Bepx-
HeHd 4YacTH HMeEoTCs OTBep-
crust.  ITomuMo  0CHOBHOTO
00'beKTHBA 15  YBeJUYCHUH
¢ Kaapos pasmepom 11 X 14
u 10 X 14 mm B KOMIJIEKT
npubopa  BAOMKEH OOBEKTHB
«Mupap» ¢ OTHOCHTEJILHBIM
orBepcruem 1:3,5 u Qokye-
HBIM  paccrosiHuem 35 Mma.
[Ipu pabore ¢ stHM 00BEK-
THBOM MOMKHO MOMYYHTh YBe-
auuenue B 16 pas. K ysean-
gyTeNi0 MPHIATaloTCs ClenH-
anbHble TIpHcnocobaenusa aaa
LBETHON TeyaTh. Puc. 73. Vpeanunrens <«Ax-

«Onemyc-1I» paccuntan coMaty.

JUIST TPOEKIHOHHON MeyaTH ¢

HeraTHBop pasMepamu ot 24X 36 mm mo 6X6 cm. C me-
No/1b30BaHleM CHEUHaNbHbBIX (TpHCHOCOONeHHI Ha YBEJIH1H-
tene <«Omemyc-I1» MONXHO MpOH3BOANTL YBEJHUEHHS] C
16-MuauMerpoBoil GoTomIeHKH M 8-MUJIHMETPOBOH KH-
HOTIIEHKH.

Veeauuuteap cHabxen ob6vekTusom «Benap» ¢ ¢okyc-
HBIM paccTosiumeM 75 MM U OTHOCHTEJbHBIM OTBEPCTHEM
1:4,5. O6bexTuB 37T0H CHCTEMBbl HMeeT 3aleNKHBAIOUIYIOCH
nanadparmy, uto obserdaer ee ycraHopky npu pabore B Jaa-
Gopatopun. B npubope yeranosieH [ABYXJIHH3O0BbIH KOHIEH-
cop. Haumenbluee ypenuueHnne npH NPOEKUHH HA COOCTBEH-
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HEelil 3Kpau npumepHo B 0,7 pasa, To ecThb MOMKHO YMEHb-
IWHTE H3obpazxKenue B 1,4 pasa.

HauGonbiiee yBeauueHue npH oOLEKTHBE ¢ (POKYCHBIM
pacctosinneM 75 mm — B 6,7 pasa. [lonpsyacs cneunanbHbl-
MH paMKaM#, MOXHO NPOH3BOAHTDL YBEJHYEHHA ¢ HEraTHBOB
pasmepom 24 X24; 24X32; 24X36 mm; 3X4; 4X4; 4,5X6 u
646 cm.

YnoGHoe YCTPORCTBO NPOEKTOpa AdeT BO3MOIKHOCTD MPO-
enMpoBaTh n300paKkeHne, nosepHys npubop Ha 180° pokpyr
coOCTBEHHOr0 3KpaHa, Wik Ha BepTHKaAbHLIH 3KpaH.

B kauecTse MCTOUHHKA CBETA HCNOJbL3YETCs crenHanbHan
MaToBas Jamia MoUIHOCTbIo 75 67. Bepxnss uacTb npoek-
TOpa YBEAHYHUTENs HMeeT BeHTHJISLLHOHHbIe OTBEpPCTHH AN
oXJaxiedus.

Merananueckas paMKa YBENUUUTENA LAeT BO3MOMHOCTh
Jerko YKJajblBaTh CTeKJAsHHbIEe HETaTHBbI, OTAE/bHbIE MJe-

Puc. 74. Ilenesoe doxycupyomee ycrpoilerso,

HOYHble HEraTWpbl M poJankoBble naenkn., Pamka cnabrkeua
crnenHanbHbiM yeTpoiicTBOM s (okycuposku. Ytobw npo-
uapecTH (QOKYCHPOBKY, paMKy NPOEKTOpPd BBIABHIAIOT A0
yrnopa, 4 Ha Kpane BMecTo H300parkKeHHA NOoABAAIOTCS MPO-
eKUUK Uleiy MexanuaMa Hasoaku., Ha pue. 74 nokasauno tpu
nonomenna uweaet, B nonoxennn I n 2 usobpaxenue Gyner
HepesKnM, B NojoeHHn 3 uaoBpaskeHue ¢ HeratHpa NpH
yCTaHOBKe paMKH Ha CBOE MecTo OyAeT Pe3KuM.
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B yBeiuunTese uMmeercs paMKa st KOPPeKTHPYOLIHX
CBETO(QHIBTPOB HPH LBETHOH NeyaTH.

C ncnonb3oBaHHEeM cHELUANbHBIX NPHCTOCOOAeHHH, Ko-
TOPbie BLIMYCKAIOTCH K YBEAMUYHTJIO, OH MOMKET OBITh HC-
Mo/Jb30BaH Kak penpoiyKLHMOHHBIA amnnapar.

«Marnuakc-11» paccunran Aaa yBeJHUCHHIT HIH YMeHb-
eHHH ¢ HEeraTHBOB pasmepoM oT 24X24 mm go 6,5X9 cm.

MaccuBHBIH 3KpaH H TPH BepTHKANbHEIE CTOHKH, KOTO-
pre KPENATCH K [TPOEKTOPY )’BE‘J’J.H‘IITI’GJHI, aeaaloT ero }"CTOFE-
YUBBIM BO BpeMs paborhl. YBeauuntenb cHabKeH oOBLEKTH-
BOM «Beaap» ¢ ornocurtenbHbiM orgepetiem 1: 4,6 u Qorye-
HBlM  paccroanuem 10,5 o,
OObeKTHB HMeeT  3allesKH-
palouytocs  anadparmy, B
npubope MocraBjaeH [ABYXJAHH-
30BBIH KOHJEHCOP H MAaToBOE
CTEKJO — paccedBaTeb.

MaxcnmanbHoe yseJiive-
HUe Ha CcoOCTBEHHBI 3KpaH
cocraBafer - 5,5 paga. MHas
noayuenns Oojiee  KPyMHBIX
yBeJaUUeHH npubop Jerko no-
popauuBaercs Ha 180° uam B
FOPH3OHTA/BHOE NOJOXKeHHe,
npoenupyd u3obparxeHnde Ha
creny. Hcrounnkom cBera
CAYXKHT JiaMIa MOILHOCTHIO
250 sr. HeraruBHas pamka
¢ AByMmsa crexgaMu obechne-
YHBAET pacnpAMJeHHe Hera-
THBA W JaeT BO3MOMKHOCTH ,
Npou3BOANTE lMeuaTaHue ¢ OT- Pitc, 75, Tlonoxense ypemi-
AEJBHLIX IJCHOUHBIX HErdTH- qnrenn «Marmndage:Il» npu
BOB., MHKpOCBEMKE,
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[lpu 3ameHe cTEKON B HEraTHBHOH pamKe MOKHO yKjaa-
JBIBATL HEraTHBbl Pa3JMuHBIX pasmepoB. Kpome OCHOBHOIO
00beKTHBA, K YBEJHUHTENO NpHIaraioTes 0OBeKTHBE «be-
Jdap» AAs yBeJHYEHHil ¢ HEraTHBOB MEHBIIHX PasMEpOB.

ITpubop cuabKeH MPHCHOCOLJIEHUAMHE AJs PenpOAyKIH-
OHHOI CBEMKH H MHKPOCHEMKH, a TaKiKe MOJHBIM KOMIJIEK-
ToM mpicnocobaenuit /s UBETHON neyat (pHe. 79).

B yBeanuutene «Marnudaxc-I1I» umeercs nonpaBouHOE
yeTpoiieTBO ANA TpaHchopmalun CHUMKOB,

TEXHHUKA HNEYATAHMA CHUMKOB

[Tonyuenne dororpaduueckoro CHHMKA NPOEKIHOHHBIM
CrocoBOM caaraeTcs H3 psjla MOCAeA0BATENbHbIX onepalui:
noarotosku pabouero mecra, orbopa HeraTHpoB, nojabopa
(orobymaru, MOATOTOBKH YBENHUHATE/S W HABOIKH Haobpa-
JKEHHA HA Pe3KoCTh, 1aG0opATOPHOH 06paboTKi qorobymars,
CYIIKH M OTeJKH OTNeYaTKOB.

O16op HeraTugoB 1 noadop dorobymary

Or6op ManohopMaTHLIX HEFaTHBOB NMpPH MeyaTaHuu npo-
eKIIMOHHBIM criocoboM umeer OoJabliee 3HauveHue, uem npH
MeuaTaHuH KOHTAKTHBIM cmocoGom. C HepesKoro HeraTtHusa
neyararb HCIlL’ﬂL’COOﬁDHSI'TO, TdK KakKk MpH )"BE‘.’]H‘-{@HHH He-
peskocTb OYIeT BbiparkeHa elle Boable.

Jlaq onpeienenna peskocTH ManogopMaTHbIX HEraTHBOB
HX MPOCMATPHBAIOT Yepes 0GbIYHYIO HIH CHEUHANBHYIO JYTY
J1-5. TlpopoabHbIft T1a3 AYNbl NMO3BOJAET JETKO NPOABUTATH
NJeHKY NpU NPOCMOTPE, a crenpasbHas BbICEUKa jlaeT BO3-

MOZKHOCTh NTOMETHTD B‘blﬁpé]l{i[bfe A8 nmeyaTtdaHusg HeraTHBEL

[Ipi mpocMOTpe HEraTuBoOB HeoGX0AHMO OOPATHTH BHH-
MaHie Ha ero 3epHHCTOCTh H KoHTpactocTh, M To 1 apyroe
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CBOMCTBO HEraTHBA CTAHOBUTCA emle Gosiee BbIPAKEHHBIM
IpH MHOTOKPATHOM YBeJHYeHHH.

HauGosee NpUrogHbiMuU /151 MPOEKUHOHHOTO NeyaTaHns
ABISIOTCS HOpMAaJbHLIE HEraTHBBI ¢ XOpoiueil npopaboTKoi
Jetanent.

[TnoTHEle Heratupbl uesecoobpasHo nepei neyaTaHUeM
HeMHOTro ocndabuTh, Tak Kak Oo/bllas BBILEPIKKA NPH neda-
TAHHH MOXKET TPHBECTH K MEPerpeBaHHI0 HeraTHBOB H HX
KOpPOGBJ/IEHHIO.

OfHuM H3 BAXKHBLIX NPOLECCOB MPU TeYaTaHUH CHUMKOB
ABAAeTCA NMpasuabHbIR noabop ¢oTorpaduueckon dymaru B
cooTBeTcTBHM ¢ Heratusom. Heratupbl HopMaibHOH KOHT-
PacTHOCTH NEYaTaloTCA Ha HOpMAanbHBIX Gymarax Ne 2 u 3,
BbICOKOI KOHTPACTHOCTH — Ha markoi Gymare Ne 1 mano-
KOHTPACTHBIE, BSMbE — HAa KOHTpacTHEIX Gymarax Ne 4. u 5.
Koutpacrnas Gymara u Ne 6 u 7 npuMeHsercsa B OCHOBHOM
npi neyaTaHHH IUTPUXOBBIX CcHUMKOB. [as oKOHYaTe/b-
Horo BbiGopa (Gorobymarn HeoOXOAHMO CHAENAaTb HECKOJb-
KO NpoGHBIX OTHeYaTkoB Ha Oymare pasjHYHOH KOHTpact-
HOCTH.

[Ipn BoIOOpe (oTtofyMary OYeHb BaXHO TPABHILHO
VY4eCcTh THII CBETOUYBCTBHTE/NBHOCTH 3MYJIbCHOHHONO CJO5.
®ortorpatdnueckne Hymarn «Yuuo6pom», «Porobpom», «Ho-
Bo6poM» H «AmioMo(oTO» NPUFOAHBL JI TPOEKIIHOHHOTO
negyaTaHus ¢ J1o0ObX HeraTHBoB. UyBCTBUTENIbHOCTH GymMari
«BpoMmopTper» B HECKONILKO pa3 HHXKe, yueM OyMard «YHH-
Gpom» u «DoToGpoOM», 0JIHAKO OHA TaKKe MOXKeT OblTh NpH-
MEeHEeHa JJIs MPOEeKIHOHHOTO MMeYaTaHHs ¢ HeIJIOTHBIX Hera-
ruBoB. Pororpacuueckas Oymara «KouraGpoMm» NpuroaHa s
OCHOBHOM [J15 KOHTAKTHOH NeYaTH, Tak KaK MMEET OueHb
HH3KYIO CBETOUYBCTBHTENBHOCTD.

I1pu npoexuyroHHoM cnocobe meyaTaHnsa CHUMKOB Ha 3THX
Gymarax BBIIEPHKKY HeoOXOAHMO yBeIHYHBATL B HECKOMb-
KO pas.
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B 1at6n. 23 noxkaszaHbl OTHOCHTEAbHAA UYBCTBHTEJABHOCTE
H 4CCOPTHMEHT BBIMYCKAEMBbIX Oymar.

3puTesnbHOe BOCOpHATHE (oTOrpadHYecKoro CHHMKa 3a-
BHCHT TAKJKe OT Xapakrepa mnosepxHocti (¢porobymaru. Tex-
HHYECKHE CHHMKH Jaydllle BCero ned4atarthb Ha CAAHUEBBIX 6}"
marax. [Toprpernble, nefizazkHble H ApyTHE XY/10MHECTBEHHbIE
CHHUMKH MEeYyaTalmTcs HA MATOBBLIX, NOJHYMAaTOBBIX Oymarax.
Tucuenble Gymarg mayuile HCHOJAB30BATH [/l MOPTPETHBIX
CHHMKOB.

HeoGxonuMo NOMHHTE, UTO 3€PHHCTOCTL HM300paKeHH:
NpH MHOroKparHoMm yesennueHun Oyaer OGoblie BHAHA HA

Ta6auya 28

YYBCTBHTEJBHOCTE ®OTOTPAPHUYECKHX BYMAT

< |
Q H i
‘% O z 8 o E 1 o) 5 e o
orobymara Sieht 2e et LB Sl ee Rk
S eslasles |28l EE |88 £E
e ol rz | o Ir " = L2 v e
Hopmaashas N 1 [ 10| — | — = - 04 — | —
Hopmansuas M 2 | 10| — 4 2 0,8 | 0, — | 10
Hopmanpuas Ne 3| 10 | 8 4 2 06— — 10
Kourpacrnag Ne 4 | 10| 6 3 1 08— i =
Konrpactnaa Ne 5| 160 | 6| — 1 — .t DR vy
Oco6o KOHTpacT- [
Har Ne 67 L | Bl — P A A Sl
Ocobo xoHTpact-
Haa e 7 . . .| 5| —| — 1 — — LAlis

rastHneBkix Gymarax, uem Ha MAaTOBBIX, OAHAKO [JsHIEBHIE
GyMarm 14ioT BO3MOKHOCTE NoJ1yYaTs 0oJee counble CHUMKI.

[Ton6op (ororpaduueckoii GymMard no MJIOTHOCTH MOJI-
JOMKKH 3ABHCHT OT TOTO, ISt KAKHX ILeJell neyataercs CHH-
MOK, H OT pasMepa cHUMKa. [Ipu OonbuiMx CHUMKAX Jyulie
HCnoab30BaTh OyMAard KapToHHOH miaoTHocTH. B Tex cayua-
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X, Korja CHUMKH HeobXoAnMo B AanbHeHlIeM Hak/JIeHBaTh,
npuMeHHMa ToHnkaa Qotorpaduueckas Gymara,

IMoxroToBxa paGouero mMecra

DoTtoniobuTens yalle Beero paboraer B KHJIOI KOMHATE.
[TosToMy mpeskie yeM OPHCTYNHTL K NOATOTOBKE YBEJHYH-
TN, HETATHBOB, PACTBOPOB U T, A., HEOOXOAUMO ONPEACINTh
BO3MOKHOCTh 3aTEMHEHHS MOMEILEH HA.

Pasmep croaa, nenonb3yemoro Ansi nedaTaHusi, L0JiKeH
OBITb A0CTaTOYHBIM [AJ51 Pa3MEIleHNs BCEX HeoOXOMAHMBIX
npudaanexnoctel. Cron npefBapuTeNbHo HYXKHO MOKPBITD
JHCTOM OyMary.

JlaGoparopubiii hoHapb LoAKeH OHITH YCTAHOBJEH C Ta-
KHM pacyeToM, YToObl ero CBET He monajal Ha IKPaH yBeaH-
YyHTEJs, TAK KaK 3TO 3aTPYAHHT HABOAKY HM300parkeHuss Ha
pe3kocTh. KioBeTta ¢ MposiBUTENEM He J0AKHA HAXOJIUTLCS
otueHB OJAU3KO K 3Kpany yseaununrteas. [lepeknaabiBaTh cHUM-
K1 H3 ONHON KIOBETHI B APYIYIO Clejlyer TOJNbKO MHHUETOM,
B kiopeTe ¢ (DHUKCHPYIOUIMM pPacTBOPOM MEpPeBOPAUHBATEH
CHUMKHI HYJKHO CTEKJSIHHON nanouxoi.

IloroToBKa yBEIMUUTENS
Kk pafioTe ¥ Hapoxka M300paMer s
HA PE3KOCTh

YCcTaHOBUB YyBENHUNTENb, NPOBEPAIOT, YA0OHO sau Gyner
paboraTh, HET JH KoJaeOaHNll YBEJHUHTENS NPH BKJIIOUCHHH
B BbIKJIOUEHHH HeTOUHHKA cseta. [locne toro kak nposepen
YBEJAHUHTENb W PadMellleHbl BCe MPHHALNEZKHOCTH, MOXKHO
MOracHTh CBeT B KOMHATE, BK/OUUTH JAMMy YyBeJHUHTE/s
H YCTAHOBUTHL HYX{HBIH pAa3sMEp YBENHYEHHT CHHMKOB.

B pamky yBennuHTeas BCTaBAAIOT HEraTHs SMYJbcHel
BHH3 H [POH3BOAAT HABOAKY H300pa’rkeHHs Ha Pe3KOCTD,
OpeJABapHTeNbHO NMPOBEePHB, HE 3arpia3HeHO JAd NPHKHMHOE
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cTekno pamMku H 060pOTHAS CTOPOHA MJICHKH, W YJIOXKHB Ha
SKpAH yBeqmunTess Oeublil JHCT oymaru. IMocre naBoAKH
H30Opazkenns Ha Pe3KoCTh HEraTHB W3 yBEJAHUMTE/A BLIHH-
Mai0T W TPOBEPsIOT PaBHOMEPHOCTh H APKOCTb OCBELICHHA
Beero modsi cBeToBol pamku. Ecau ocBenleHne HepaBHOMEDP-
HO, H3MEHSIOT MOJIOXKeHHe J1aMNbl B yBeJHUATENE, 4 3aTEM
3aKperisiioT WTOK a/1eKTponarpoHa. HoGuBiiuch paBHOMED-
HOCTH OCBELLEHHsA, B PAMKY yBeJUUATE BCTABAAKT MICHKY
aMysbcHel K 0OBEKTHBY.

[Tepen TeM Kak MPUCTYOHTb K OKOHYATeNLHOH HaBOLKE
usobparkenns Ha Pe3KOCTb, HEOOGXOAMMO yOe/nThCS B Mpa-
BHJBHOM DACTOJOMKEHHH BCEl NJIOCKOCTH HEratina B PaMKe
ypesnuurens. HeGonbiine HeTOUHOCTH NMOJOKEHHA TIJIEHKH B
pAMKe YBeJHUHTeJs Jae npy nevaTaHiu HeBOABIIHX CHHM-
KOB ¢ MaJbIMH OTBEPCTHAMH JAHadparmbl NpUBOAAT K HEPE3-
KoeTH M306paXkeHusi B TOH W/IH MHOH HaCTH.

Hapojika u3o0paxenud Ha Pe3KOCTb MOZKET ObITL OCY™
LleCTBJCHA MO HeraTHBY, ¢ KOTOPOro Gyner HpOH3BOAHTLCA
neyaTanye, HIH MO KOHTPOJIBHOMY HeraTusy, B KOTOPOM XO-
pOIIO MPOCMATPHBAIOTCA BCe JETANH CHATLIX 06bEKTOB.
BumecTo KOHTPOABLHOTO HeraTusa /i HaBOAKH n3o6paxKeHus
Ha pe3KoCcThb MOYKeT GbiTb HCTIO/Ib3OBAH OMPEE/HTEND Pes:
KocTH (puc. 76).

[Tpou3Bo/st HABOAKY MO ONPEAENHTENIO PEe3KOCTH, HeoO-
XoANMO ofpaniaTh BHHMaHHe Ha KauecTBo H300p axeH usl
menkux neranefi. HaBoaka ngoOparKeHus Ha peskocTb OCy-
LIeCTBJSETCA ABYMA JTanaMH: cHauajsa rpy6as, a satem
Gosee TOYHAA.

BusyanbpHas NpoBepKa Pe3kocTH n3006parkenus Ha aKpa-
He YBENHYHTENA HE COBCEM yaobHa, Tak Kak ugobpaxeHue
NpUAeTCA paccMarpHBaTth Moa yraoM.

Vio6Hee NpOBEpsiTE PE3KOCTD H3006paMeHus ¢ NOMOILLIO
crennanboro npubopa I1P-1. TTpudop cocTOMT H3 HAKJOH-
HO MOCTAaBNeHHOro 3epKasaa, Ha KOoTopoe nafaior aydd oT
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Pue. 76. Onpenenurtens peakocTH.

06BeKTHRA, H MATOBOrO CTEK/IA A5 OTPAKEHHA Jyye. [lo
HaKJIOHHOM MIOCKOCTH MATOBOTO CTEK/a H ONMpeensioT pes-
KOCTh M300parKeHus.

Ecan yeraHopka macmtada H300paKeHus W (hoKycHPOB-
K4 OCYIIecTBAAIOTCH C ABTOMATHYECKOW HABOJKOH Ha pes-
kocTb (yBenuuutenn «Hesa-3n», «Cdepa» u ap.), Heobxo-
IAMO Tepel neuaTaHHeMm MPOBEPHTb TOUHOCTD paboThl Me-
xanuama. B HeKOTOPLIX YBEMTHUHTENAX («Onemyc-I1» u ap.)
yMeeTcsl crelMasbHoe lUETEeBoe YCTPOHCTBO s TOYHOrO
onpeleneHns HABOAKH Ha PE3KOCTD. Pacnonoxeno oHo B
O/HOM MAOCKOCTH ¢ HEeraTHBOM, HAXOAAIMIUMCSA B DAMKE yBe-
npunrens. JLas HaBOJKH Ha PE3KOCThb pamka yBeanuuTe.s
BLIZBHraeTca B Mepejllee Kpafinee nodozkenie u Lienesoe
yerpoiicTBo ycTaHaBAUBAETCA MPOTHB 00 beKTHBA,

Ha skpase yBejauuntess NPH 3TOM MOJIKHA DPOELHPO-
parbed posman aupus. [locie HaBOAKH HA PE3KOCTh pamKa
yBeJMUHTENs C HeraTHBOM YCTaHaBJIMBACTCA B paboyee no-

JoKeHue.
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Yrnagsisanue choTobymarn
1 OKCIIOHMPOBAHME

[Tocie HABOMKH HA PE3KOCTh OOBEKTHB YBEJIHUNTE/S 3a-
KPBLIBAIOT KPACHBIM (DUABTPOM M Ha IKPAH IMYJbcHedl BBepX
yKnaiaviBaloT (hoTobymary. IMyqabCHOHHBIA caofl (hoTorpa-
(prueckoit Gymaru onpejeasercs caeryloulaM obpasom: B
[MAHIEBLIX Oymarax — 10 ojecky. MartoBele U CTPyKTYp-
Hble Gymaru 06bIYHO KOPOOGATCA B CTOPOHY 3Myabcun. Byma-
ra npu neyaTaHuH A0NKHA ObITbL NJIOTHO NpHIKaTa K SKpany.
Ecnn kpas Oymaru OyayT sarHyThl, u3zobparieHHe no Beeit
MIOMaXH (POTOCHHMKA OKaKeTcs HeJ0CTATOYHO PE3KHM.

DoronobuTeNH NPHMEHAIOT pasHble CHOCOOB YKperie-
Hust Oymarn. B ofnux cayyasx kpas GymMarn npHKpemnasior
KHOTIKAM# MK OYy/1aBKaMH, B APYTHX — YKJ4/JbIBAIOT METa/-
JUYECKHE JUHENKH UM Kakne-1H00 mpeAMeThl, HHOTAa MpH-
MeHaloT cTekno. Ilepebie aBa cnocoGa ouenb HeymoGHBI o
TpebyioT sHauuTeNbHON 3aTpaThl BpeMeHH. BolpapHupanue
(pororpaduyeckoit Gymars CTeK/I0M Takke He COBCeM YH06-
HO, MOCKOJbKY He BCSKOE CTEeK/IQ NPHTOAHO A7 3THX LeJell.
OBbIyHOE OKOHHO® CTEKJ0 BCAEXCTBHE HEDOBHOCTH MOJMMBA M
HaJqHIHd BO3AYUIHBIX Ny3bIPHKOB AJ5 3THX Leqeil Hempu-
roJHO.

Jlyuwie Bcero Mcnosib3oBaTh NMPH MeUaTaHHH CHENHANb-
Hble Kaapupyioulne pamkd. OHH He TOJMLKO BBIPABHHBAIOT
Oymary, Ho M Jlal0T BO3MOKHOCTH BOCIHOMb30BATHCS JHILL
4acTbhi0 H300paikeHHs (KaapoMm), KOTOpas HHTEpecyer B
ganHoMm cayuae Qororpada.

Kanpnpyioliine pamki, BhycKaeMble st 3THX Ledeil,
OLIBAIOT OTPAHHYEHHOrO pasMepa M C NOABHXKHLIMHU JHHEl-
KaMH JJsl YCTAHOBKHM pasHOro pasmepa cHuMka (puc, 77).
Mamensisi Macural yseanuenus wa sKkpaHe, KaaApHPYIOLULYiO
paMKy pacnojaraioT Tak, 4ToObl B YCTAHOBAEHHOM Moae
PAMKH NpaBHAbHO OBIIH PACHONOMNKEHB OCHOBHBIE OGBLEKTHI
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CheMKH, @ HeHYKHble Hck/ioueHbl. KaapHpyoullyl pamky
MOXKHO H3TOTOBHMTH B BH/E YTOJbHHKa H CaMOCTOSITENBHO U3
NJIOTHOTO TEMHOro KaproHa. Pororpaduucckuil CHHMOK, OT-
reyarasHblil ¢ HaKMaIbIBAHHEM YTOJMBHHKOB, 06bluHO ofpe-
3aercsl.

[Nocae HaBoOAKH Ha PE3KOCTb H yKJaaibiBaHHs Oymard Ha
9KpaH NpOU3BOAAT ee
skcrionuposanue. [das
TOr0 0T OOBEKTHBA
yBeauuuTens youpa-
I0T KpacHblil CcBeTo-
(GUABTP WU, YTOOLI
uabexatb  cOTpsice-
HHsl yBeJHUNTEs PH
HCIO/1B30BAHHU  Kaj-
pUpYIOLILeH paMKH,
BKJIOUAIOT M BBHIKJIO-
4alOT OCBETHTEJBHYIO
Jammy.

IJKCNO3HUHA  IIPH
rmeyataHHH  3aBHCHT Pue, 77, Kanpupyioitast pamka c
or pagd (I)HKTODOB: PAZABHKHEIMH JHHEHKAMH,
MOILHOCTH  3JEKTPO-

JaMnbl, Mmacurrada yBeIHYCHHs, T[JIOTHOCTH HeraTtupa H
KOHTpacTHOCTH oTorpaduueckoil Oymar.

[Tpu npoekuHoHHOM cnocobe meuataHHsd NPOMOIKHTETb-
HOCTH BHIACPIKKH ONPEENSIOT ONLITHLIM IyTeM. Hast sroro
Je1a10T HEecKOJbKO OTNEYAaTKOB ¢ PasJHYHON BBIAEPIKKOH
WM MeYaTaloT rpajydpoBaHHBIA CHHMOK (pHc. 78).

Jlnsa nonydyeHus rpajynpoBaHHOrO CHHMKA HEOOXOAHMO
B3ATb MOJOCKY GyMaru pasmepom 4,0X12 cm 0 pasMecTHTh
ee Ha 3KpaHe Tak, 4yToObl HA Hee mpoeuuposasoch uaobpa-
sxenue. [lonocky Gymarn 3KCHOHHPYIOT [0 YYaCTKaM c pas-
JHMHBIMH BBULEPKKAMH, NepeKkpbiBas KyckoMm Kaprtona., Ha-
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NpHMEp, NepBbIfl yYacToK 3KcnoHupylor 5 cex. Oroasuras
NMOJIOCKY KapToHa no AduHe Oymard 6 pas, moayuum rpa-
JLyMpOBaHHEIH CHHMOK C BhiZepxKamMu B 5; 10: 15 25 #u
30 cex. Paccmorpen o6paGoTaHHbI CHUMOK, BEIGHPAIOT yya-
CTOK C NpaBHALHOH IKCNOSHLHEH.

[Tpo6ubie cHUMKH noc/e 00paboTKH ClAedyeT paccMaTpu-
BaTh MpPH AHEBHOM OCBelIEeHHH, a He NPH cBeTe JaGopaTopHO-
ro (oHaps, Tak KaK B 3TOM CJyuyae TeMHbIE YUaCTKH CHUMKA

Pire, 78. T'paayHpOBaHHBIH N0 BeMHUHFE BHICPHKHE CHHMOK,

KamKyTca nepeaep:kaHuuiMu. [lpn wusmenenuu
yBeMHuYeHHA HeODXONUMO H3MEHHTH M BBIAEPIKKY.

Ecan B mpouecce nevataHusi NpoOHBIX CHHMKOB NPHXO-
JMTCA HOpMadbHYo OyMary saMeéHHTh KOHTPACTHOI, TO BBI-
NepIKKa JoaKHa ObITh yBeJHUeHa,

B 71ex cayuadx, xorja mevatarte NPHXOIHTCH ¢ Heloxep-
JKAHHBIX HeraTHBOB H TPeOYETCH oueHb KOPOTKAS BbIIEPIKKa,
nenecoobpasio  3agaHadparMHpoBaTh  OOBEKTHB  YBeJH-
HHTEN.

Macmraba

Mpuvenenne orTenuTeNCH
¥ CMATYMTEeNelf MpH medyaTanmm

[TpoeKkuHOHHEIH CIOCOO MeyaTH AaeT BO3MOKHOCTL pery-
JHPOBATL MJIOTHOCTh OTAENbHBIX YUACTKOB H300pameHnus,
KOPJla HEraTHB MOJYUEH MPH CheMKaX ¢ KOHTPACTHBIM OCRe-
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[HeHHeM H MEeXKAY 00BeKTaMu CheMKh OblTa 6o/blllasi pasHH-
la B APKOCTAX.

[ToMecTHB OTTEHSIONIME MACKH Mexly OOBEKTHBOM H
9KCIOHHPYeMOfi (oToGyMarok, MOMXKHO YMEHBUIHTH KOJHUE:
CTBO CBera, HanpabJleH-
Hoe Ha CBETJble yyacT-
KH n3obpazkeHus.

[Tepen meuataHueM c
OTTEHHTEIAMH Ha npob-
HBIX OTIIeuaTiax npose-
psieTcs BblgeprKka A
CBETJIBIX M TEMHBIX yua-
' CTKOB H300p a K e H H 1.
Yro6bl Ha TOTOBOM CHH-
MKe He OblH = BHIHBI
IPAHHIIBL  3aTEeMHEHHS,
OTTEHHTENBs  J OJ XK eH
GbiTh  HENpepeiBHO B
JBHKEHHH,

[Ipn #3MeHeHUH pACCTONHUA MEXLY OOBEKTHBOM U OTTE-
HHTEJeM H3MEHsIeTCs XapaKkTep AeHCTBHS OTTEHHTEIs.

[Mprn  meuaraHHu
MOPTPETHBIX  CHHM-
KOB HCHOJB3YIOTCH
OTTEHHMTEJIH - MacKH
(puc. 79). B  stom
clyuae yMeHbIIaeTcs
JeficTBHe Jayuell cse-
Ta orT HEHTPA K
Kpasm.

Ilps MHOrOKpar-
HOM YBEJHUEHHH
gueHb CHJIBHO TMOBDLI-
[aercs 3epPHHCTOCTb

Puc. 79. Orrenutenn.

Puc. 80, Huddyaoper cucremer [Mowo-
Mapena.
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H300paKeHus, 4YTO YXYI-
LIraeT Kayecrso CHHMMEKA.
YMEHBIHTh = 3€pPHHCTOCTD
n3o0paxKeHuss M 0 XK H 0,
MpHAAB CHHMKY olpeje-
JEHHYIO MSATFKOCTb, HCIOJb-
ays guddysops uz THoad,
muboHa WM IleaKa, Ko-
TOpble MOMEULAIOT MpH he-
YaTdHHH HenocpelcTBEHHO
nepens obbvekrusoM. Haro-
TOBHTH Takue AuDDY30pbI
HeTpyaHo camomy. Kycox
TI0J151 MAH WH(pOHa HaKJe-
HBAIOT HA KapTOHHBIH KOJ-
MauoK, KOTOPbIl HaleBaloT
Ha Tybyc OOBeKTHBA.

MoKHO TakKe HCMoJb-
30BaTh NpH meyaTaHHd M
audpdysopsl  cucremsl [lo- ", ARG
onapesa (puc. 80). O iy S, TIotowce xaspapyiouet
COCTOAT M3 TOJOCOK CTEK- KOB.

Ja, 3aKpenjieHHBx B onpa-

Be, Kotopas Hajesaerca Ha 1yOyc obbekrusa. C yBeauue-
HHeM rycroTel cetkn B aupdyzopax [lonomapesa 6yier
YBEJIHUHBATLCA MATKOCTH M300parKeH .

Hcenpapnenne nepernekTHBHBIX
MCKAaXKe il IIpy mevdaTanmu

Eciiu apxuTeKTypHas cbeMKa NPOH3BENEHA NpH HAKIOH-
HOM NOJIOMKEHHH (l)OTOEHHEipElTEl, TO Ha HEeraTHpe BepTHKab-
Hble JHHUH OYyAyT cOAnKAaTbCea B BepXHel WAH HHXKHel ya-
CTH cHHMKa, Tak, NpH CHILHOM HaknoHe (oToannapara jo-
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Ma Ka)kyTcsl nafalolluMy. STOT HEJIOCTATOR MPH MPOCKIHOH -
HOM fedaTanHy MozkeT OblTb HCHpaBien rpanchopmaluen
nsobpaxenus. Tpancopmauns H300paKeHus MOMET GLITh
npousBesieHa Ha Jwo6oM yBenuunTene (pHc. 81).

[py 3TOM HEPCHEKTHBHOE HCKAXeHHe BEPTHRAJLHBIX [TH-
Hui Oyaer ycTpanedo. [ljs noayyenus pe3xkoro n3odpaxKe-
Hust choTorpapupoBaHHbix OOLEKTOB PH NOJHOM OTKPLITOM
oTBEpeTHH 0GBEKTHBA NPOHSLOJUTCS (POKYCHPOBKA Ha LEHT-
pajibHyI0 yacThb M300pakewus, nocje 4ero OOBEKTHB AHA-
(pparmupyercs. [Ipn sKcnounposaHui B 3THX caydasx reJe-
coo6pa3Ho HCMNOMb30BaTh OTTEHHTENH, TAK KAk yyacTok
Haobpakenns, pacuooKennblii OamnKe K o0 bEeKTHBY, TpC-
oyer MeHbleH BbIACPIKKH, YeM OCTa/bHasl HacTb.

NPOJIBAEHUE ®O0TOOTHEYATHOB

dortorpaduueckue OGymary o6padaTeBaioT B GhICTPOIEH-
crByjolX npossureasx. Bymara morpymxaercs B KioBeTy C
nposiBuTesieM TakuM o0pasoM, ytoObl BCS €€ MOBEPXHOCThL
fblaa MOKpPLITA pacTeopoMm NpoaABHTEMA, HHAYuE Ha oTneyaTiKe
MOFYT MOABHTBHCS MATHA H MOJOCH. B nmpouecce npoAB/enus
Heo6XOAUMO HENpepbiBHO NOKAYHBaTh KIOBETY WK nepeme-
math hoTorpaduueckyio dymary.

Ecau BHAep)KKa Opu rnevatanun Oblia npaBuiapHast, TO
ormeuatok Ha Opomocepebpanbix Oymarax JAOJKeH MOJHO-
CThIO MPOABHTLCA B Teyenue 1.5—2 mun, a Ha x10poGpoMo-
cepeOpanblX H i‘loun:\'ﬂopoﬁpo;\-:oceprst“HHm Gymarax —
s teuenye 1 mun. Ecnu B TeueHue nepBoH MHHYTbI NPOSBIE-
Hus s GpomocepeOpsaHbIX OyMar TAOTHOCTb H KOHTPAcCT-
HOCTH OTTMeuaTKa He YBeJHYyMBaeTcs, sHaquT, Oblna HepocTa-
ToyHa Bblzepxkka npu neuvatanuu. [Ipy ciuuiKom AHTENb-
noM NpoABJeHuM OTneyatka obpasyercs Byanab, d [pH
KOPOTKOM CHH)Xaercsi KOHTPACTHOCTh H MNJAOTHOCTb OTIe-
yaTKa.
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Jlna Toro utoObl NPABHIBHO ONPENENHTH BLIIEPKKY MpA
neyaTaHun, HeoOXOAHUMO NOJHOCThIO 00paboTaTbh OTNEHATOK
H paccMoTpeTs ero Ha cety. Menpasuth ouenb Hel01eprKaH-
HBIfI MM NepefeprKanHbie OTHeYATOK JONONHUTENbHBIM NP0~
SIBJEHHEM Heqb3s.

B npouecce 06paboTKH 0TNEYaTKOB HEOOXOAUMO C/1e1UTh
3a tem, uToOBl MpPOSIBJASIIOLUIMA pacTBOp He monajan B 3a-
kpersioiiyil, u Hao6opot. [To mepe ypenuyeHns KoJIHyecT-
pa 06pabGoTaMHBIX OTHNEYATKOB MPOABHTENb HCTOULAeTcs H
cpoiteTBa ero pesako usmengiores. B 1 2 nposipasioulero pa-
cTBOpa MoHo obpabotats 1 m? dorobymaru uau 100 orme-
yaTKoB pasmepoM 9X12 cu.

O6pabGaTeiBaTh OTHEYATKH B HCTOLUIEHHOM TPOsIBUTE/IE He
caejLyer.

Meronr:mpoxnnomnmn nposiBUTENb A5l Oymar «YHH-
Opoms, <<¢20'r06po\1» u «HogokonTs MpeanroKeH HPOQJECCO-
pom YUnbucoseim B. K.

MeToacudpoxunonosbIl NPOAGUTERD

Meton Lo n AT e B
CyabuT HATPHA Geaﬂognmu el i 1)
Inapoxunon : . Sy Sue
COna.  CRABORHEA: Lol s i e v e | oiddid
Bpomuctaifl Kaauft . . . . . l e
Bona . - 1000 M.

[1pu o6paborke Gororpadguueckofi bymarn «KoHtadpom»
B YKa3aHHOM MpPOSIBHTEJE B 3aBHCHMOCTH OT CTENEHH €ro
pasbap/ienns, BpeMeHu NPOABJIEHHSA, IKCMOZUUNE H TeMIe-
paTypbl pacTBopa MOXKHO HONYYATb H300pazkeHue pasauy-
HbiX oTTeHkoB. B tabn. 24 noxkasaunwl yciaoBus 00pabOTKH
A MOAYYEHHs PA3/IMYHLIX TOHOB HB00pa)keHus Ha OyMma-
rax «Konrabpom».

[uApOXHHOHOBHIH NPOABHTEIb NPHMEHAETCH JVIA MOAY-
yeHua KOPHYHEBBIX TOHOB Ha (ororpaduueckux Oymarax
«Bpomnoprper», «Kontabpom»,
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TudpoxuHoHoBBIL NPGAGUTEND

Cynpthur narpus GessOIHBI . . . . . . 15 2
Iugpoxusod . . . B A ety A2
[Morali ) e st Ll D
Bpomuersii ka.'nm e e
BoEaaaNeE I ets e . 1000 wa.

MeroaeudpoxuHoHoBbLE NPOABUTEAL
dan 6pomocepebpanox Gymae «Musmosas.

Meron . . . A e AT R e It
Cyapthur matpua Gespoamsiil . . . . . 25 2
FHAPOXHHOHE . 0 a e v e et w 6 e
GOl GeRBOIHAS: &« n o - s e e el e
BponMueTBlt KAMMK . . . .o e e L2
Bopa . M . 1000 s,
Hopsmaneuuii nposaurers cAepa-100s.
Metoan . . e e s B
Cyantut Ha'rpun ﬁewosmm o S e B
DRIPOXHHOH | v 5 o G s lee e aiie 32
Coda IBESBOMHAT =+ fol 5 f o e v e 202
BpomucThlil Kaaumit , . . . L . . le
Vb e BTl ST I S . 1000 .

Tabaruya 24

VCIOBHSA OBPABOTKH ®OTOBYMATH <KOHTAEPOM:

=L
e ! M5 Rt é
SEx o =25 = u
143 o e == o Ew gu
Ton uzobpameHna = i e =
oo = [ A0 n 3 s
O w M O m =t ool
Hoe= ® [=F- E oot = =
528 | 33% (2E33| B3
00 E el lmolE| @=
UepHo-KOPHUHEBbIi Hepasban-
NEHH DL 18—20 1 1,6—2
TeMHO-KOPHUHEBELT B 3—4 pasa] 20 2 3—4
KpacHO-KOPHUHEBHIT . B 6—9 paz | 20 3 4—6
Kpacho-duonerosuét . . |8 10—12 pas| 2223 5 10—15
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[Tpoaaureas «Aacha-115»

Meron RO A e S
Cyastur iIanHH GBSBO;LI(MH AL ) RS
Cuaposuuon s e e e A
4 Cona 0e3BOIHAR . L . « o . s ol L33
| BpoMueTeiit Kamufl . . U oG w s 05 e
=7 CUREIS et Sl B el e RS (TR

Konrpacrnot steroscudpoxunonosui npossureins

MeTom & o . A e S

Cynsur Harpus GE"-IBO‘_LHHII T ST 2 T

BT felol o o1 A R B B S
Gana Bedbeniants n o el s b S GE R e

Boxa . . 1000 4.

Maeropadoraouuil nposaureas wlego-165s

Meron el R L e ST B
Cyaepur H&Tpl—lil ﬁ&‘iBU;lIIhil{ e L Sl o
BpoMmueTsit Kanuht . . . . . . . . P
Blia ey i T S SR T e

JRectkopaborarowud npoasurens cAepa-108s

Meton © . . R R
Cyasgur Ha'rplm Geauonnbm e S
Il 0o B G T AL SIS s N o 1
[Toram . . A R SRR P LA M e
Bpomucthiit Kamm ek i e e T S
Bona sl i us s s e 000 !

Pedunekcnyio gorobymary Mmokno o6pabaTeipaTs B o6biu-
HOM MpOABHTEJE WIH NMPOSIBHTENE, peKoMeHayemom Jlenun-
rpajckoy (pabpukoi thorodymar No 4, caefyioulero coetTand:

Meton SRR Sa] fier
Cyasdur war p;m Kpmm 11i1q<,cmlf 595
Dazrpas G0 T SieEa
Cona Geapoguas . .90 2
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KA OpOMACTRIGIN s SO o e e
JE B LT o R R S SR R LT3 e

Temnepatypa nposisuteas ot +18 xo +20°C,

O6paGaTbiBath pediekcHyio GymMary MoKHO NpH opaH-
JKEBO-JKeJITOM OCBelleHuy, a, cledoBaTe/bHo, npoluece npo-
SIBJEHUA KOHTPOJIUPYETCs BH3YAJIbHO.

3apybexnas (adpuka-uarotoBurenn Oymar «Bedora»
MOMHMO OOBIUHBIX MpPOsIBHTEJEl pexoMeHAyeT /a5 o6pabor-
KH GyMar nposiBHTEb CJEAYIOLIEro cocTaBa;

Pactrop A

i ¥sin e e o e 1340 O TR

Metol G el S i A L - S

Cyaupur narpus !{])Hc1J.rt.umem\ml e ST 7 L B
way  Geapoauwit . . . . 70 2
Pacteop B

Boma oo 0 e e TO0BURE

Cyanur HanHﬁ Hpn(LTa.wm';emnm o e Lol Be
Han Gespoaubidt ., . . B0 e

I'napoxuHon B R RS S L B
Pactrop B

Bonai i s e OO0 g

KapGonar uarpam i\pl«tCT'Umwmcmm g 160 e
wan Gesspoawmstit . . . . 60 a2

Jloisi noJyueHHsi TOTOBOTO NMPOSIBUTENA PACTBOPH Heol-
X04UMO CMEUIATE B C/ENyioulell TpONopLHi:
Pactrop A — 100 sa
Pactsop B — 100 atr.

Pacreop B — 100 ama
Boaa — 300 s,

Ha xkaiuiii autp rotoBoro pacrsopa Heofxoaumo 1o0a-
BuTh 5—10 #2 10%-Horo pacteopa GPOMHCTOTO Kauusl.
Baaroaaps Tomy, 4To NpoOSIBUTENb COCTOMT M3 Tpex ua-
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creft, oH poaro coxpaunsierc. C yMeHbUIEHHEeM KOJHYECTBA
pactBopa A nposiBuTesib Aeqaetcs Gojdee KOHTPAcTHO pabo-
TAWIMM, C yMeHblleHuem pactsopa B — Gosiee MsArko pa-
GOTa0 L.

Msarkuit TpoSBHTEb MOXKHO MOJYYATH H NPH CMELIHBA-
HHU TONbKO pacTsopoB A u B.

NPOMERYTOYHAA NPOMBIBKA OTHEYATHOB
M 3AKPEILIEHHE

[Tocne nposiBAeHHs! OTNEYaTKH HeoOXOAMMO TMPOMBITEH B
yucToit Bode B TeueHue 3—5 cex. Ilpenebpexenue npome-
HYTOUHOH TPOMBIBKOH OTHEUATKOB MPHBOJUT K IOSBACHUIO
Ha HUX KeaThix ngreH. OnonackuBanue orneyarka B BOJe
OCTaHABJHBACT NpOLece NPOABAEHHA H TpeAoTBparlaer me-
PEHOC MPOSBJAIOLIEr0 PacTBOpPa B 3aKpeNHTEb,

Jlasa npekpalleHus npolecca NposB/ieHHA MOXKHO NOJb-
30BaThCA MPOMEKYTOYHOH BAaHHOH CJEAYIOLLero cocrasa.

Ocranasausarowuit pacreop sdeaga-201»

Bagralals Ui e T e U e o
MeTabicybhur kamud . . . . .« o« . . 40e

OTneuaTky W3 NposiBuTens mepeHocsaTest Ha 25—30 cex
B OCTAHABJMBAIOULYIO BAHHY, MOc/Ae 4ero HX MOMENialoT B
3aKpenuTeb.

[Mpouecc Gukcaposanus Qororpaduyeckux Oymar ama-
JorudeH npoueccy (DHKCHPOBAHHA HEraTHBHBIX MaTepHa/loB.
Jlns yCKOpEeHHs Mpoliecca 3aKperyieHus KiOBeTY HeoOXOoLu-
MO cjlerKa MoKauHpaTh H MepekaajiblBaTh OTHEeYaTKH.

HauGo/see HaZeXUbIMH ABIAOTCH KHCable uan aybaiiue
duxcaxn. Moxno gukcupoBaTh B ABYX BaHHaX: cHauyana B
Ay6siem, a 3aTeM B 0OBIMHOM 3aKpemuTese.

B kucabix B AYOSIHMX uKcaxax MoxHo obpaboTaTh B
1,5 pasa GoJblle OTHNEYATKOB, YeM B OOBIUHOM pPacCTBOPE.
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[Tponece GuKcHpoBaHUs OTNEUATKOB B CBEXEM pacTBo-
pe nponoskaerca 10—15 mun.

[Ipo6Hble OTHEYaTKH MOMKHO BBIHHMATh M3 (PHKCaXKa ue-
pes 3—5 mun. B 1 2 obbuHoro ¢uKCcHpyIollero pactsopa
MoKHO 06paborars 100 orneyatkos pasmepom 9X12 ea.

Obpaborka 0THeYaTKOB B HCTOLIEHHOM PacTBOpPe MPHBO-
JAUT K HEXXKenaTenbHoMy OKpallHBAHHIO OTMEYaTKOB H MOAB-
JIEHHIO Ha HUX KEJThIX NTEH.

Oberunbill ukcaye

Bona i fhie o o sae S el e e 1000
Cunocydsdur HaTpHa . . . .« . . . 250 a.

Kucawit urcam sAegha-300»

SR T IO P A S Pl LD, 10 7
THnocynbdur Hatpus . . « . . . . .200e
MeraGucyibhur Kamua . . . . . . . 20 e.

Kucavil dybawud duscas

BORAR e q ) e o s ek Ve o R 000t
Trnoeyasdan oy be sl alee i e 260 e
Metabucyibpur xamua . . . . . . . . 20e
KBaciier XpOMOBBEE o« &« w0 & o 20 e

3akpennenue uzobparkeHus, MOJYYEHHOro B [Mpolecce
KOHTAKTHON MevaTH Ha apHCTOTHNIHOM OTHevYaTKe, NPOH3BO-
JMTCA B 3aKpendTene cjAeayiollero cocrapa:

PactBop 1

CruHell A30THOKHCABIN MAH VKcyeHuift . . . B0 2
Biora [ el S IR L . 400 ma
Pactpop II
TEmocYAbAT . e e s i s i sl e e 300N a
1408 R S e o R A R & S e B 00 T
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PacTBopbl M3roTaBiHBalOT HA KHMNAYEHOH BOMe, MOCAE
yero pactsop | BauBaercsa B pacrsop Il

[Tpusenenubiii pacTBop (PHUKca’ka OJHOBPEMEHHO fABJA-
eTCHA M BHPaMKEM.

dabpuka «Bedota» peKoMEeHAYET 3aKpPeNuTead cielyto-
Iler0 cocTaBa:

BOfa s bl G e D R BT 7
CephopatucrTorucasit  matpui . . . . . 200 e
Meratueyardnmi bl s s E e s 30 e.

Has nonyuenust GoJbluero risgHua Ha Gymarax ¢ rass-
1leBOH MOBEPXHOCTBIO OTHEYATKH MOrpyKalores Ha 5 MUH. B

pacTBOp:

Bona MRS TSR s 1000 ma
AnoMOKaaHeBble KBACUBE . + « + + . 100 e.

3aTeM CHHMKH HaKaTbiBAlOTCsl Ha 3epPKajJbHYIO0 MOBEPX-
HOCTb.

B nensx coxpasenus ocobenHocTeil xapakrepa oTnevar-
koB ortorpacduueckue Hymaryg ¢ MaTOBOH MOBEPXHOCTHIO HE
CAAHLYIOTCA.

[Tpouece nonyuenust NO3UTHBHOrO H3oOpaxkenus Ha Go-
TOCTAaTHBIX 06paTHMBIX OymMarax COCTOHT M3 HECKOMbKHX
onepaunfi. Ileppas cragus — npoasaeHue Gymaru B Teue-
HHE 1,5 MUH,, TO eCTb 40O TEX 1IOp, MNOK4 B CBeTJIbIX Mecrax
HeraTHBHOTO H300paykeHHs He mosBHTCA Byadb. [losBaenue
ByaJqH B CBET/BIX MECTax BeleT K YMEHBIUEHHIO MNIOTHOCTH
mosutHBHOro HaoOpamennsa, Coctap NMpOsSBHTENA CaASLyIO-
L.

& Va0 el T A T e 1 SN -, ) 0 0

Cyapgur natpus Gespoamwit . . . . . 80e

AT ST 10 b R St R e
B s 9 0 VA ] A R S B i L s
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e

o

TR~ - -1

I'napoxnnon bR L T RN K
Kanuii Gpomitcrsiil .

o
i

Temneparypa nposisurens -+ 18°C.

[TposBaennbll nuct OyMary NOMEILAeTCs B OTORIHBAD-
ILYI0 BaAHHY:

e et 2 L N G e e DOn
BUAposran BAMHA | v oo nbadoh i . Tho e
Cepnas kucnota (yia. pec. [,820) . . . . 320 sma

K BoaHoMy pacTBopy cepHOil KHCJOTBI B pa3MesbueH-
HOM BHJe NpHOABAAETCH OHXPOMAT KaJHA.

[Ipossutenns rotosures 3a ABoe CYyTOK 10 PabOTHL H Me-
pen ynmorpebJjenHem pasdasdsercss BOAOH B COOTHOMUIE-
13607 ) B

[Tponece oT6Genki AJMHTCH A0 MONHOrG OKHCIEHHs BOC-
CTaHOBJEHHOro cepebpa (HCUE3HOBEHHSI H300paeHHs),
Noc/ae 3TOro CHUMOK HAaXOJHTCA B BaHHe B TeueHHe 20—-
30 cex.

[Tocne orGenuBanus Gymara nepeHocutes Ha 50 cex @
OCBETJISIOULYIO BaHHY, cocTosimlyo ua 05 2 Bogel u 50 ¢ -
cyabpura HaTpHsi Ge3BOAHOTO,

OxonuatenbHolt craaneil o6paGoTKu ABASETCA BHPHPO-
BaHue Oymarn B Teyenue 50 cex B pacrsope CaELYIOLIEro
cocraBa:

BOanNe Sl S e e el ekl e D e e ) g
HarTpui . caepHueTR 0 s L e v s . B0 e

ITocne BupupoBanus Gymara npomblBaercsi B NPOTOYHOL
Bole B Tevenne 20—30 mun.

OG6pabatbiBaetcst Oymara 0Opd TeMHO-KDACHOM CBETe,
Oxonuate/nibHasi NpPOMbIBKA — IPH OOLIMHOM CBETE,




IPOMBIBKA M CYHIKA OTIEYATHKOB

OxoHuaTenpHas NPOMbIBKA OTNEYaTKOB MpejaHasHaueHa
U181 TIOJIHOTO Y/AaJeHusi U3 dMYJbCHH PACTBOPEHHBIX B huK-
caske XUMHKATOB. [1pofo/iiKaeTcss 9Ta NPOMBIBKA B TEUEHHE
90—30 mur. B mpoTounoi Boae. Ecin oTnedaTky npoMbiBa-
0TCA B CcTosuell Boje, ee HeoOXOAMMO MEPHOAHYECKH Me-
HATH, TAK KaK XHMHKATHl MO Mepe NMPOMBIBKH oCeaioT HA
nue Kioperhl. XoJoAHAasA BoJa 3aMellfAeT Hpouecc NpOMbIB-
KH, a Tenjaas — YCKOpSeET.

Uenonbaya Ajsi TPOMBIBKH NPOTOYHYIO BOAY, HeohX0/1H-
MO YCTaHOBHTH BaHHY C oTneuaTkaMi Tak, uytoObl BOA MO-
crynana CBepXy WM cOOKY KIOBETHI M BBIXOAMNA CHHSY. He
ceiyer YCTaHaBIMBATL KIOBETY C OTHEYaTKAMi MOA 60JIb-
Wyio cTpylo BOAbl, uTOOB HE TOBPEIATH IMYABCHOHHDbIH
cnofi. Jlyuie Beero MPHMEHHTH AYLWIEBYIO MPOMDLIBKY M/l
BOCTIONB30BATLCA CHEHANBHBIMU pacrpe/lenTesMu,

PacnpefeauTeab BoJAbl H3rOTaBJAHBACTCS 13 METAJJIHUC:
cKkoll HAM MaacTMAaccoBoil TPYOKH, Ha GOKOBOH MOBEPXHOCTH
KoTopoil Aenaiorca oTBeperas. Pasvep pacnpeleJuTe/n 3a-
BHCHT OT pasMepa KIOBETEL, pUMeHseMoi 17 OKOHUATENb-
Hoil TpoMbiBKH. Pacnpefenuteib YCTaHABAHBACTCS BHYTPH
KIOBETHI 110 BEpXHEMY Kpalo, H Boja paBHOMEpHO MOCTYIAET
B KIOBETY C TpeX CTOPOH.

B mpoliecce OKOHYATENbHOH NPOMbIBKH OTMEHaTKH BCS
gpeMsa clenyer nepemMenarhb.

[locae NpoOMBIBKA M ylajdeHds Kareib BOABL C oTmedar:
KOB HX HeoOxonuMo npocylnTh. He yianentble nepei cyill-
Kofi KATIJIH BOABI BHI3HIBAIOT NOSIBJEHHE HEPOBHOCTEH B OTMe-
yaTkax, a uHoraa naxe nared. CyuuTh 0TNEYaTKH MOMHO D
OMBeIIEHHOM COCTOSHHM HJH PA3/IOXKHB Ha KycKe MapJi,
HATAHYTON HA paMy HIH NPHKPEIIEHHOH W XOPOWO pacT-
HyTOll HA UeTHIPEX CTYJIBAX, UTO OOeCneurBaeT paBHOMEPHYIO
CYLIKY OTIeYaTKa CHH3Y H cBepxy. Ecin mMapas A0CTaTouHo
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yucTas, OTMNEYATKH MOZKHO PAaCK/I4[AblBATL IMY/AbCHOHHBIM
CJIOEM BHHS,

He caeayer cyWuTh OTIEYATKH NPU TeMiepaType Bbille
50—60°C wau HoaBeprath UX CAHLIKOM MeAJEeHHON CYIIKe B
ChIPBIX 3aKPBITBIX HOMEIIeHHAX.

FIIAHUIEBAHHUE OTIIEYATROB

dororpatuueckue cHHMKH, H3rOTOBICHHbIE HA Oymare C
LAsSIHIeBOA MOBEPXHOCTBIO, MOTYT ObITH JAOMOJNHHUTENBHO OT-
rsiHioBaHbl. [asHIEBaTh OTHNEUYaTKH MOXKHO Ha 3JEKTpPo-
MSHIEBATENAX, HA MOBEPXHOCTAX 3€PKaNbHbIX CTEKOJ HJH
HEJTYIOHAHBIX NIeHKAX.

XDPDUJO [IPOMBITEIE OTHEYATKH [epel NISHHEBAHHEM VK-
JnajbiBatores: Ha 2—3 MuH. B 5%-Hblit pacTBOp Ge3BOLHOH C€O-
apl uau 10%0-pblil pacTBOp aNOMOKaJNHEBBIX KBACILOB, MOC/AE
YEro NpUKATHIBAIOTCS IMYJAbCHEH K CTEKAY, MJeHKe HJH Mnia-
CTHHKE TAHIEBaTe/s.

[lopepxHocTs crekia, MJIeHKH HJAH MeTaJJIHUYeCKOoH mia-
CTHHKH TJASHUEBATENS [A0JKHA OBITh TUIATEJNBHO BBIMLITA]
Magieiillee 3arpsAsHeHne MPHBOAHT K MPHKJICHBAHUIO SMYJb-
CHH H MOBPEKACHHIO OTHEeYyaTKa.

HaxarriBaTh OTNEUATKH MOMKHO pQBHHOBbIM BaJHKOM HJIH
HaKaTKOM. C 0,’1]-101‘-'1 CTOPOHBI HAKATKH HAXOAHUTCH F)"SK&'I B 631
NpOMbIBAHHSI MOBEPXHOCTEM, ¢ APYrod — pesHHKa 115 Bbl-
JABIUBAHKS H3-TIOJl 9MYJbCHH Ny3blpbKoB Bosayxa. Crekaa
HIH [IJIeHKH ¢ HaKaTaHHBIMH OTIEHdTKAMH He caeayer Mno-
MeliaTh OJH3K0 K oTomuTedabHbIM npulopam (meuam, Oara-
pefam HEHTPaJBHOIO OTONJIEHHSA U T. I'E.).TElK KaK 2T0 MOMKET
NPHBECTH K HepaBHOMEPHOMY  BbICLIXaHHIO OTIEHATKOB.
YeranapaubaTh cTekJaa HeoOX0AHMO B BEPTHKAJbHOM IO-
TOFEHHH.

Ecan oTnevatkH B Nnpouecce TJASHUEBAHUA MTPHEIEHIHCD
K CTeKay, HeoOXOJHMO, MpexK/ae YeM HX CHHMAaTb, HAJOKHTD
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Ha OTMEeYaTKH MOKPHIN KYCOK MaTepHH. YBaKHeHHbIe OTIe-
YaTK# uepes ONpeAeeHHbIH TPOMEXKYTOK BPeMEHH JEerko
OYLYT OTARAATLCA OT CTEKMA.

Jlna npuaanus orrnevatkam Gojiee BRICOKOro risHIa Mo-
BEPXHOCTb CTEK/1a WM MAACTHHKH HeoGXoanMo ofpaboTaTth
pacTBOpPOM CJedyIOllero cocrasa:

AT AN i ma v et g S L O
BLIRA SRR 4l st (reayian s o e e OO
dopmamn  (20% weti pacTeop) . . . w200 aa
Yxcyewan kucnora (4%-wpiit pacrsop) . . 6 ma

l'[oscpxnocm, Ha KOTOpbLle HaKAaTbIBAIOTCA OTHEUATKH,
He HOJXKHBI HMETDh Hapanui 1 H3bBLAHOB.

Eecau rnaHlloBKa OTNEYATKOB [POH3BOJAHTCH Ha J1EKTPO-
ragHieBartendx, nepei HAKATKOH OTNeYaTKOB HEOGKD,CI.HMO
JAaTh OCTBITH METAJNJNHYECKHM IJIaCTHHKADM.

PET¥IIIL M TOHMPOBAHMUE
POTOOTHEYATROB

B Tex cayuasx, Koria Ha oTneyarkax HMeKOTCs Kakde-
HHOY/Ab jedekTbl — mapaniHbl, TeMHbIE HJH CBETJILIE [MsT-
H4, WX MOYKHO YCTpaHMTh TeXHHYecKoil perywblo. Temuble
MITHA Ha OTHEYAaTKax YAaasioT cockabjuBaHHeM CKaublle-
JeM WAH ApyruM npucrnocotuaennem. [Ins peryuin CBET/BIX
MecT B OTHEYATKE MOMXHO HCMOAb30BaTh ryalllb HJIH TYIIb.
HagmaabiBarth KpacKy WM Tyllb HEOOXOAHMO TOHKOHl KO-
jgonkopoll KHeTbio. TexHuueckylo peryllb Jerde cenartb HA
MAaToBBIX Oymarax, ofHako jae(eKTbl, oOHapylKeHHbBle Ha
PJISTHIIEBBIX 1 THCHEHBIX Gymarax, MOryT ObiTh TaKxKe ycrpa-
HEHBL.

Peryuip oTneyaTtkoB Tpebyer 0CTOPOXHOCTH M HABLIKA.
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[ToMHMO TOHHPOBaHHA CAMOBHPHPYIOUIHX OYMar B npo-
Hecce NposiBJAEHHA, OTNEYATKH MOrYT GbiTh oKpalleHsl Nocae
moJHOH 00paboTkH. BakubiM yesaoBHeM MOJYUYEHHA XOPO-
liero pesyJabTaTa 0OpH TOHHPOBAHMKM OTHEYaTKa ABJAETCA
MOBBIILIEHHAH MJAOTHOCTh HYEePHO-Ge10r0 H300parkeHus.

OTI‘IE“-]&TKPI. NojarorasauBaemMble J1Js TOHHPOBAHH, 101~
#Hbl ObITh NPaBUJAbHO 3KCOOHHPOBAHBI M HECKOJBKO mHepe-
nposipaenbl. Kpome Toro, oTnedarok josxes GbITh XOPOLIO
OT(HKCHPOBAH M TUIATEJBHO MPOMBIT.

CyluecTByeT HECKOJABKO cnocoG0B TOHHPOBAHUSA OTIHe-
HATKOB.

Tak, KopuuHeBbIfl UBET MOYKHO MOIYUHTH MPH 06paGoTKe
OTreYarka B JBYX BaHHax: oTOe/MBaUell U OKpaliH-
BaloIleH.

Xopouo MpoMBITHIH OTNEYaTOK NMOMEIIAeTCst B PacTBOp
C/IelYIOIIEro cocTasa;

A e e e i U o) e v MO S
Kpacuas xkpopasas coab . . . . . . . 30e
bpoMecTei kamait L L L L L. . 10ve

B sToM pacTBope oTnmeuyaTok AepiKaT g0 Tex Mop, Moxa
H300paXkenue He HCUE3HET MAM CTAHET Caa0blM B TeMHBIX
MecTax.

[Tocnie ucueanoBeHHst u3o0parkeHna HA OTHEYATKE €ro
TIIATeNBHO TPOMLIBAIOT M MOMEMLAI0T B OKPAaLIHBAIOILHI
pacTBOpP CJAEIYIOUIEro cocraga:

Bt s ST L R e e B EO00
Cephuerhilf HATPRA L o Lo 5 o s L8000
Cyapdur warpus Gezponwbit . . . . . . 50 a

Uepes 20——30 cex u3obparkeHue Ha OTMEYATKe BOCETA-
HaBaHBaeTCs, mpuoOperas KopHUHeBY oKpacky. I[locae

OKpalIMBaHis OTIHeYaTOK HEOOXOAHMO XOPOLIO MPOMBITH
BBICYLIHTS.
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[Mposnenne BpeMeHH HAXOXNAEHHS OTHeYarka B OKpa-
muBalolllell BaHHe HE MOBHINAGT MJOTHOCTH H300pazKeHHd.
Iloce BoccTaHOB/AGHHS H OKPAIIHBAHUSA IIJIOTHOCTD naobpa-
JKeHHUA B OTHEYATKEe HECKOJbKO CHHMKAaeTes,

[Tpu ToHHpOBaHUM OTMEYATKOB B KPacHO-KOPHUHEBbIH
1BeT nopsAaok paboT TakoH Ke, KAk U [Js NPeAblIYyLIero
metona. Buauaje ormeuatok MOMEILAIOT B oThenUBAIOILINI
pacTsop TOro e cocTasa, a 34aTeM B OKpaLuBaouLui
pacTBOp:

B o ashanti b iama el Be s LRl il Sl I
Menp: XRSPHAR. o o b e s i el B0,

ﬂpzi TOHHPOB&HI!H OTNEHaTKOB B CHHHI IBeT cocTaB OT-
GequBAIOLLET0 PACTBOpA He MEHSEeTCA, a OKPalMBaIOULHil
pacTBOp COCTOMT:

Bt e s et St L OO AR
Menesa lapensepokncaoe . . - - . . . 202
Kanuii GpoMECTHIE . . o « « « « . . 10
[Ilapencpag KHCAGTA | + & oo o oo oo o WO Ml

[opsinok obpaGoTKi OTNEHATKOB TaKoil XKe, KaK U NpH
OKpALIHBAHKH B KOPHUYHEBHIH UBET.

TouupoBaHue ColsiMH CBHHIIA J3eT BO3MOXHOCTb MOJAY-
gaTh OTHEYATKH Pa3JHYHBIX UBeToB u ToHos. Llser orme-
yaTKa 34BHCHT OT TOro, Kakoe BellleCTBO BBEAEHO B OKpa-
[IHBAIOIKHA pacTBOp.

[TnoTHoeTh H30OpakeHHs OTHEYATKa MNpH TOHHPOBAHWH
cOJAMH CBHHLA YCHAWBaeTcda, MNOITOMY TaKue OTNEUATKH
AoMKHBL GbITH HEMHOrO HeloneyaTaHbl.

[ponece o6paborkn Besercs B ABYX BanHax, Xopouwo
MPOMBITHI OTHEYATOK MOMElLaloT B otbennpalolLuil pac-
TBOpP CJEAYIOMIEro cocrasa:

Baa o e T I Gl e fesh A D00 e
A30THOKHCABIN CBHHELL ., . &+ + . » o« . 1,08
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KpacHas kpoBaHas coab , . « . . . . le
KHCAOTAEROTHAR ) o o o o fa a2 KETHTH,

OTneuaTky HaxoAsTcsi B OTGENANBAIONIEM pacTtBope 100
MOJHOTO HCYE3HOBEHH HBOﬁp&H{e}lHH. 3arem HX noMellalT
B pACTBOP ¢JIeVIOIIEro cocraBa;

T T TR TN et S RS S 1 4 [0
ABOTHEA (HOAOTE & e ol e e o o e ok

Yepes kakaee 2—3 MuH. pactBop HEOOXOAMMO MEHSITh.
Orneuatok, oGpaGoranublil B pacTBOpe a3oTHOH KHCJIO-
Thl, THLATe/NbHO NPOMbIBAIOT B TeveHHe 20 muK, noka He He-
YESHET }Ke/ITOBAaTafA OKpacka. 3aTeM ero moMeuwaiT B cooT-
BETCTBYIOUWIHH PACTBOP ANA TOJYYEHHF 7KeqaeMoro LBera.

Tonuposanue 8 KPACHO-KOPUNHESHIT 1Ber

Boaa . . 1000 ma

Meauwsit kynopoe . . . . . . ., e LT
AsoTHas KHCNOTA . . . , . . . . . 4 xanam.

B saBucumocTt ot BpeMeHH HaxXoXIeHHs OoTnedyaTKa B
YKasaHHOM pacTBOpE H3MEHAETCHA TOH !1306[}3}{{8}{}{?!.

Toxuposanue @ 3zeqedsill yser

Bona P e A AR - o . 1000 aen
Kenezoammvouiiinble KBacusl ., . . . , 10 e
JIBYXpOMOBOKHCABIN Kaauii . S
BpOMUCTER, KARHA o &« v o oo 4 . 5 e

ToHuposatue 8 cunuil rer

Bomar | e e S S 00
JKenestible Kpaclbl AT A DL L [
ABPOMHETEIV UkaIREL o ol e e e on 12l
AsotHas kuecaora , . . . . . . . 20 kaness.




[Tocne oxpalliMBaHHA Ha OTMEYATKAX MOJKeT OCTATbCA
AKearopatas okKpacka. YtoObl ee yaanuTh, oTneyarku odpa-
0aThlBalOTCs B CJAEIVIONIEM pacTBOpe:

Bona L L O A R e N R P o o i el
ConHNas HHEATAL 3 i e e ot ot e GL S,

" OBPESBKA M HARJIEWKA

O6pesaTh OTNEYaTKH yAoOHEe BCEro CHElHaJbHBIMU pe-
3aKaMH, KOTOPBIE 1a0T BO3MOZKHOCTb MOJYyHaTh Y30p4athblif
U npsgMoil Kpal CHUMKOB.

Hah',.-'!emsai-me OTNEeYATKOB CHUJIHKATHBLIM KJI€eM BbI3LIBACT
noXenTeHie ux. Bosee NPUrOAHBIM A5 3THX LeJeil siBJdeT-
¢ (hoTOKJEH, JeKCTPHHOBBIM, KA3eHHOBBI HJAH Pe3HHOBbIf
kaefl. Hakneusath oTneyaTkd MOXKHO TaKzKe MKHIKHM CTO-
ASIPHBIM K/€eM, KpaxmajabHeiM | Myunbiv Kaeficrepom. [Tpu
HAKJEeHBAHUH CHHMKA [10CTaTOYHO CMAa34dTh TOJbKO ero Kpad,
a He BCIO MOBEPXHOCTD.

Ecan e oTneuaTok AoJeH OBITH HAKIEEH Ha [NUaH-
[ieT WJAH CTeHH, ero HeoOXoAUMO ¢ 0OpaTHOH CTOPOHBLI cMa-
3d4Tb POBHBLIM CJIOEM KJaes o ToloKI4aThb I—2 MUH, TIOKa
KJell He NpONUTaeT NOANGIKKY. 3aTeM OTneyaToK NpHKJ/Ia bl -
BAKOT K OJaHlery, NOKPBIBAIOT YHCTBIM JHCTOM 6)’;\181‘1! H
nocae NpPONIAKHUBAHAA YK/AaAbBAIOT TOA . KaKoH-HHOYAb
rpys.

HM3TOTOBJIEHHME TIATIOSUTHBOB

B paGote (hOTONIOOHTE/1A MOIKET BOSHHKHYTH HEOGXOM-
MOCTH B H3TOTOBJACHHH AHATIOZHTHBOB. OreuecTBEHHON npo-
MBILLIEHHOCTBIO BbIMYCKAIOTCH AHANPOEKTOPB!, KOTOpBlE Aa-
0T BO3MOMHOCTh JeMOHCTPHPOBATL AHATIO3HTHBDI Oes 3a-
TEMHEHHs NOMELIeHHA.
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Hsrotop/ienie AMano3uTHBOB Ha MJAaCTHHKAX HEYA00HO:
OHHU JIerKo OBIOTCA H NMPH AEMOHCTpPauuu TPEGYIOT 060JbIIoH
saTparthl Bpemenu. Jlyuule Hcnonb30BATh MO3UTHBHBIE MJIEH-
KH, IIPHMEHsAST HX NpPH NeyaTadHd BMecto (portorpaduueckoil
Oymaru. [locne 06paboTky naenky (MJACTHHKH) NOAYYAlOT
AHATIO3UTHBBL A AeMOHCTpalHl uepes NnpoexTop.

Jnanosutussl, uarotoBieHHble HA IJIEHKe, HeoOXOMAHMO
NOMECTHTh MeXKAY [ABYX CTeKOJ H OKaHTOBaTb. XpaHHTb
AUANIO3UTHBBI  LeJecoo0pasHo B crneudadbHLIX  KopoOKax,
pacrnosaras uX B BepTHKAJBHOH MJOCKOCTH.

Brhinyckaemble AHANPOEKTOPH # (DHALMOCKONS AaI0T
BO3MOMHOCTb  pACCMATPHBATHL JAHAMO3HTHBE  pazMepoMm
18><24“; 24X24 u 2436 MM Ha GoAbLIMX KPaHax ¢ JocTa-
TOUHOH PE3KOCTBLIO M Mepejavell MmenkHX ocobenHocTell cdo-
TOrpadHpoBaHHEIX 00BbEKTOB.

JuanosuTHBbl MOLYT HCHOAb30OBATECH A/ CBETHILMXCH
CTEH/0B, CTEHHbIX FA3eT.




IIBETHAA POTOTrPAPUA

IOHATHUE O IBETE

Ilast Toro utoObl MOHATH CYLWIHOCTL MPOLECCOB UBETHON
dbororpadui H OUEHHTh KAYECTBO LBETHOrO CHUMKA, HEOO-
XO/MMO NPABHIBHO NPEACTABAATL NPHPOLY LBETa, 3HATH, B
yeM CEKpeT I(BeTHOTO 3PeHHs, CKOIbKO Pas/IHuHBIX [BETOB
cnocobeH BHIETh YEJOBEHECKHH Iias M, CJIeAoBaTe/bHO,
CKOJIBKO LBETOB [l0/3KHA BOCHPOH3BOAHTL IBETHAA (OTO-
rpadus.

B cosnHeyHoM CNeKTPe XOPOUIO pPAasiaHyaloTces ceMb LBe-
TOB: KpACHBIf, OpaHIKeBblf, MKEATBbIA, 3eleHbIH, ronyBoH,
CHHUIT W puoaeTOBBIH. Pe3kol rpanuiibl MeK1y HHMH HET, Bee
OHM MAABHO MEpPexoisiT oAMH B Apyroi. PakTHUECKH Heq0-
BOUECKHUII TV143 MOJKET PA3JHUHTL B COJNHEUHOM CHEKTpe /0
160 npeTos, a nHoraa ¥ sxauuTenbHo Goabue. OO0bACHEHHE
sromy Brepssie aan 200 ner nasaax M. B. Jlomonocos, BbI-
CKa3aB MbICAL O TPEXUBETHOH OCHOBE 3PEHHA.

CorniacHo 3Tofi TEOpHU Ha ceTyaToll 000JOuUKe riasa Ha-
X0AATCA TPH TPYINBl K0J10000pasHbix CBETOUYBCTBHTEIBHbIX
SJEMEHTOB, Kax /bl W3 KOTOPLIX No-pasHOMY pearupyer Ha
pasauupbie ayuyn cnekrpa. Opnna rpynna pearupyer Ha
}KEHTHQ,UPﬂiuKEBHE U KpacHble ﬂyqu,ﬂpyrﬂﬂ — Ha 3e&qe-
Hble, a TpeTbsl — Ha cuue-¢uonerosbie. JIyuu cpera aedicr-
BYIOT OOBIYHO OJHOBPEMEHHO Ha ABa WJH TPH pPOJA KJETOK,
BO36YXK/las HX B pasauuHoil cremenu. [y1as cyemuBaer pas-
JUUHbIE JYYH, TPOHCXOAUT HX ONTHYECKOE CJIOIKEHHE, B pe-
3yabTaTe KOTOPOTO BO3HHKAET OULYIIEHHE OLHOrO LBETA.
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Takum 06pazom, yCTaHOB/IEHO, UTO BCAKHIT LBET MOMKET
GbITh MOJYYEH MYTEM COYeTAHHA B TeX WJH HHBIX Mponop-
UHAX TpeX OCHOBHBIX LBETOB — CHHErO, 3€/JeHOro W Kpac-
HOTO.

Bee uBera MoikHo pasjienuTb Ha JBe CPYMnbl: axpoma-
THYECKHE, He HMEIOlIHEe APKO BbIpAyKeHHOro 1BETOBOTO TOHA
(uepHble, Geqibie i cepble) H XpOMATHUYECKHE, TO €CTh HMEHK-
L[He TOT WM HHON [BETOBOH TOH, HACLILIEHHOCTh, KOHTPACT-
HOCTh (KpacHble, CHHME, 3e/eHble U APYrHe HBera).

CHOCOBBI INOJYYEHUA IIBETOB

CyutecTByeT ABA OCHOBHBIX croco0a MOMYYEHUSs LBETOB:
AJIMTHBHBIA M CYOTPaKTHBHBIM.

HapecTHO, uTo Oeablit LBET MOXKeT OBITH MOJYUEH B pe-
3yALTATE CMELIeHUs TPeX OCHOBHBIX LBCTOB, Ecan nome-

CTHTH mepen o0beKTHBAMH TPeX MPOEKUHOHHLIX annaparos
cBeToUAbTPEl, OKpalleHHble B OCHOBHbIE LBeTa (KpacHbIH,
sesieHblil ¥ cuHe-(bHonMeTOBLIf), W HAaNpaBHTh HX JYUH HA
3KpaH, To B MecTe, rjle Bce TPH l[BeTa NMEPeKpoIoT ApYyT APY-
ra, noayuum Gesablil uBer.

B Tex :Ke Mecrax, rie Jyud upera OyayT nepecexathesd,
[ONYYHM COOTBETCTBEHHO KeATHIH, ronyGoft u nypnypHbif
nger. Takoe ONTHUYECKOE CMelleHHe IIBETOB, nonyuaemoe npu
CJ0MKEHHH TPEX OCHOBHLIX IBETOB, HA3LIBAETCA aAHTHBHBLIM.
[Ipn TaKoM CMEUIEHMH LIBETOB MOKHO NOJYYHTD JUOGbIe UBe-
Ta U OTTEHKH.

ALJHTHBHOE CMELIEHHE [IBETOB fIPUMEHSETCH B HEKOTO-
pHIX Caydasix NpH PacTpoBBEIX CrocoGax UBETHOA (oTorpa-
¢un. Pactposbiil croco® MoaydeHus LUBETHOTO H300paKeHHs
COCTOHT B TOM, 4TO CHEUHANbHOH KaMepoH [0JYy4aioT TpH
BETOAENEHHBIX MO3UTHBA, KOTOpble noche obpabdoTku cKia-

abiBaioT, o6pasys userHoe uzobpaxenue. Takoe uzobpaxke-
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HHe HeoOX0AHMMO paccMaTpHBATh Ha [POCBET, OHO OYeHb
3EPHUCTO, NPH 9TOM HET BO3MOMKHOCTH MONYUHTE HECKOJAbKO
KOMHIL.

Kpome aaantiisioro cnocofa ofpasoBanus usera, cyle-
cTByeT cyOTpakTUBHBIA cnocob, To ecThb noJydeHue LBeTA
nyTem BbIUMTaHuA M3 oaHoro Apyroro. Hampumep, ecau no-
cMOTpeTh ha JaHerT Oeqofi Gymaru Yepea KenTblit CBeTo-
GUAbTP, TO OH BHIYTET U3 Genoro uBera cHHe-QHOJETOBbIE
JAY4H, a [pOnyCTHT KpacHble H 3eJeHble, KOTOpble, CKJajbl-
Basch, co3faloT kearo uset. lasg noayueHus pasiHuHBIX
UBETOB CYOTPAKTHBHLIM cnoco0oM NOJB3YIOTCH JKeaTbIM,
NYPOYPHBIM H roayGoulM CBETO(HABTPAMH.

JKeareiil cBeToGUJALTP NONIOLULAET CHHHE JAYUH H [POIy-
CKAaeT KpPacHble U 3eJeHble; NypHypHLIH NOrJollaeT seneHble
1 IponycKaeT KpacHble H CHHHE; roay0ofl norjouraer Kpac-
Hble H TPOMycKaeT 3e/eHble H CHHHE.

[Ipu coBmelleHUH BCeX TPeX CBETO(PHALTPOB MNPOHCXO-
JAHT MOJHOE NorjollelHe cBera U rjaas BOCHPHHHMAET uep-
uptil uBer. CoBpeMeHHble MeTOAbl HBETHON (Gororpadun uc-
I0JB3YIOT cyOTPAKTHBHLLI cnocod MoNy4yeHHs LBETOB.

CTPOEHME M CBOMCTBA IBETHBIX
DOTOMATEPHAJIOB

OpnuM u3 pacnpocTpaHeHHbIX crnocoBoB HBETHON (doro-
rpadun  gaBasercss QortorpaupoBadHe Ha MHOTOC/ONHBIS
nserHbie marepuannt. [pu 3tom cnocoGe HeT HeoOXOAHMO-
CTH TIPUMEHATh CHENHaNbHble KaMepsl Aas doTtorpadguposa-
HHS, TI)E‘XC..’IOI“IHBIE IBETHBIe MaTepHaJbl YYBCTBHTENbBHbLI KO
BCEM BHIHMBLIM JI'\“IHM CIIEKTPaJbHbLIX 30H. HE‘I"E}THBHHE
IBEeTHbIe MaTepHasbl cOCTOAT H3 TpeX 3MYJLCHOHHBIX CJA0eB
(puc. 82).
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Bepxuufi SMYJILCHOHHBIA CJ0H HECEHCHOWIHIUPOBAH W
HMEeT CHEKTPaJbHYIO CBETOUYBCTBHTE/LHOCTL IajoHAHONo
cepebpa K GpHONETOBHIM H CHHHM JayuaMm. CpeaHuH cjoi 4yB-
CTBHTEJIEH X JKeNTo-3eJeHBbIM, a HHAKHHI — K opaHzKeBo-

KpacHbIM.

Me1y BepXHHM M CPEIHHM CJI0eM [MOMelleH KeJaThli
o cBeTOMGUABTP, KOTOPBI 3alep:KuBaeT CHHHE JYYH, HEe Mpo-
f MycKas UX Ha cpelHHll H HHKHHI1 ClOM.

[ B Db e

Puc 82, Cxema crpoenis UBETHLIX MHOTOCAO{NBIX MaTepHason;

A — crpoenne IBETHOH MHOFOCJOHHON HEraTHBHOH MJIEHKH:

| I — BepxHu#l SMYJALCHOHHWH caok; 2 — ¢unnTpoBufl cnoil;
4 — CPEAHHH 3MYILCHOHHLIK enoil, d—HHAHHE 3MYIbCHOHHLIL
) caoi;, & — UBANYAOHA; 6 — TpOTHROOpEeONbHBHT enofl;

B — crpoenne usersoit doroGymari:

I — sauurHui caoi; 457 — NpoMemyTOMHLIE KeTaTHAOBLIE

chnou; 2 — DEPXHMI IMYALCHOHNLIL chol; 4 — (GuiasTposniil

caoll; § — cpenuit sMyabCHOHHLIT cnofl; 8 — HIGKHHN 3Myib-
| CHOHHBIE Caofl; § — nojaomkea.

Ha ob6patnofi CTOpoHE MNOAJOKKH TJIEHKH HAXOAHTCSH
NPOTHBOOPEOJLHELIT C/10i, OKPALIEHHBIT B 3e/eHbiil [[BeT. DTOT
CJIOH TOrJolaeT KPAcHble JY4YM, BHI3BIBAIONLHE OPEOab B
HUIKHEM IMYJTLCHOHHOM CJ0E.

5 B 3My/ibCHOHHBIX CJI0AX HETdTHBHBIX MATEPHAIOB COAep-
B Kares KpackooGpasyiolnye BELLeCTBa, KOTOpHIE, BCTyNas B
1 PeakUHuIo ¢ MPOAYKTAMH OKHCJIEHUsT, TPH NPosSBJIeHHH obpa-
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3yloT KpacuTeau. BoccraHoBaeHHOe MeTadauueckoe cepeb-
po npH aanbHehilel o6paboTke ynansiercs, U ocraercs H30-
OpajkeHue, cOCTOSLIEE U3 KPaCHTe/s.

B sMyabCHOHHBIX cNOAX TPeXc/aOMHBIX LBETHHIX MJEHOK,
KpOMe OCHOBHBIX L[BETOB, 00pasyloTcs TakKe NOMOJHHTENb-
Hble Kpacureau. Tak, B BepXHeM cjoe MOC]e XHMHUECKOI
00paBoTku obpasyercs KeATbifl KpacuTelnb, B CPeiHEM —
NypOoypHHl # B HHXKHeM — roay6oil.

Kamnabifi s KpacureneH, COCTaBAAIOLLINI LBETO/eNEH-
Hbll HeraTuB, AOJKeH ObiThb MPO3PAa4HBIM A Jydel ABYX
APYTHX yuacTkop cnekrtpa. Ecnu ato yeiaosue He cobaiosia-
eTcs, TO H300parkeHHe CHATBIX OOBEKTOB MOJYYAETCs C MC-
Ka<eHHeM IiBeTonepeiaun.

Ha IBeTONEpEAauyy OKa3blpaeT BJAHAHHe M He OAHHAKO-
Bad CTelneHb YYBCTBUTEJBHOCTH H KOHTPACTHOCTH 3MYJbCH-
OHHBIX CJIOEB.

B pesyabTare mpu cheMKe Ha TPeXCJaOAHON HeraTHBHOM
rieHke nocde 06padoTKH CHHMAeMBblil 06BEKT MOJAYUaeTed B
JlonosiHUTebHBIX UBeTax. [IpH neyaranun ¢ HBETHOTO Hera-
THBA Ha UBETHYIO ¢oToOyMary H3o0pakeHHe ¢ KaxKJAoro
CJIOS HeraTHBa Mepefdercd HAa COOTBETCTBYIOLIMI /o (o-
ro6ymarn. Ilpu sTom Ha oTneyaTKe MOAYUAIOTCHA AONOJHH-
TeNbHbIE BETa K UBETAM HEraTHRA, KOTOpPble COOTBETCTBYIOT
0OBEKTY CHEMOK.

Bee HeratupHBIe LBETHbLIE MUIEHKH, KOTOPLIE MpepHAasHa-
YeHbl /5 CHEMKH NpPH AHEBHOM OCBEUIEHHH € HCMOJb30BA-
HHEM 3JIeKTPOHHO-HMIYJIbCHBIX JIaMM, HMEIOT MapKHPOBKY
HIC, a naeHKH 415 cbeMOK NMPH OCBEILIEHHH JaMnaMi HaKa-
JAuBanus — mapkuposky JIH. Heratupnas usernas mienka
JIC co cpesHen 4yBCTBHTENBHOCTBIO BBIIYCKAETCH € MapKi-
poekoit JIC-1, ¢ BBICOKO! CBeTOMYBCTBHTENbHOCTBIO — J1C-2.

Cornacuo 'OCTy 5554-63 nuenku nsetHble AJs J100H-
TeAbCKUX neneit Boimyckalores: [C-2—22 en. I'OCTa;
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JIH-3 — 32 en. TOCTa; [10-2 (naenka c obpaiieHuem mas
CbeMOK NMpH AHEBHOM ocseutenuu) — 16 ea. TOCTa.

B ¢ororpaguueckux naexxax JIH sepxnuii cioit umeer
MOBBIILEHHYIO CBETOUYBCTBHTE/NLHOCTL K CHHUM JydaM, Tak
KakK IpH OCBEIeHUH JaMnaMy HakaJauBaHus Jyud cBera co-
AepiKaT MeHbllle CHHHX JIyueH.

®ororpadnueckas wupora naenor JC u JIH pasna 1,80
u 2,10,

Llgernyio naenxy JC MoxHO HCNoAb30BaTh Aas (HOTO-
rpaupoBanis W NpH OCBEIEHMH 00BEKTA JaMNaMH HAKa-
JAHBAHHA, HO B 3TOM cayuyae HeoOXOAMMO MPHMEHUTH ToJy-
Golt cperoduantp. Pororpaduposanne na maenke JIH npu
AHEBHOM OCBellleHHH TpebyeT mNpUMeHEeHUSI OPaHMKEBOTO
cperouabTpa A 3ajeprKaHHa CHHe-ToayObIX Jyyel AHEB-
HOT'O CBETA.

Ecaun npun dotorpadupoBaHuu #H3-3a HENPaBHJIbHO MO~
Jl0BP AHHOTO LBETHOTO MAaTepHana Npousollia pasbanaHcH-
POBK@ B LBETHOM HEraTHBE, €e MOXKHO HCIPaBHTb KODpeK-
THPYIOLIMMH CBeTOMHABTPAMH B MOSHTHBHOM MNpolecce.

IIperHas HeraTHBHas MJeHKA BbIIycKaeTcs: [MJ0CKaf,
dopmatnas pasmepom 9X12; 13X18; 18X24 cu; ponikosast
HenepgopupoBannas aas Qoroannaparos «Jlio6uTeabY,
«Mocksa», «Camor», «Hesa» u Apyrux u neppopHpoBaHHan
35-MuAJHMETpOBAT AAd MaaoQopMaTHRIX (oToannaparos.

Jlag noayueHus [AHANO3UTHBOB BHIMYCKAaeTcs lBeTHas
nosuTHBHAS nepdopupoBaHHas 35-MHINHMETPOBASA NJEHKA.
Ona HMeeT NOBLILEHHBIN KO3(D(MHIUHEHT KOHTPACTHOCTH H
Goslee HH3KYIO CBETOUYBCTBHTEABHOCTD.

LlseTnans nneHka c obpalleHueM mnpejlHasHayeHa s
MONYYeHHS NpPU CHEUHanbHOM MeTojle 00paboTKU NO3UTHB-
HOro usoOpaskennsi, EI0 MOMHO MOJNB30BATHCA A CHLEMKH
NpH AHEBHOM CBeTe W MPM cBeTe jamn HakanusaHud. Crex-
TpaJbHas CBETOYYBCTBHTENBHOCTH MJIEHOK ¢ 0OpauieHHem
TaKasa ke, KAk U Yy HeraTHBHBIX LBETHBIX IJIEHOK.
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Isernrre muenxn «Ardakoxop»

Heratuphas naenka «Arda-Yaprpa-T» CBETOUYBCTBH-
Tenpioctsio 17/10 JIMH (45 ex. TOCTa) npeanasuauaercs
AJS CHLEMOK MPH JIHEBHOM OCBELIeHHH.

Heratusnas naeska «Ardaxonop — Yastpa-K» cpeto-
dyBcTBHTeabHOCTBIO 17/10 IMH (45 en. TOCTa) npepna-
3Havaercs A/ CHEMOK NMPH HCKYCCTBEHHOM OCBelleHHH.

Lisernas naenka c obpauenuem c«Ardakosop — Yib-
Tpa-T» — sl CHEMOK NpH JHEBHOM CBETE, HMEET CBETOUYB-
cruTenbHocTh 16/10 IUH (32 en. TOCTa).

LipeTHas naenka c oGpauwenuem «Ardakonaop — Yabr-
pa-K» cserouyscrBurensnoctsio  16/10 JUH (32 en.
I'OCTa) npeanasnauaercs Aas cLEMOK NpH HCKYCCTBEHHOM
CBETE.

LUpernas neratusnas nueska «Ardakonop-3» npeaHa-
3HAUaeTCs /151 ChEMOK IPH HCKYCCTBEHHOM H JHEBHOM CBe-
Te 6e3 KOMIEeHCAUHOHHBIX CBETOMHILTPOB.

Hasi meuatn ¢ UBETHBIX HETATHBOB NPHMEHSIETCS IBET-
Has mHorocnoiinas ¢ororpaduyeckas Gymara, Koropas 06-
pabarpiBaerca B CIEUHAJbHBIX pacTBOpax.

[pernan ¢ororpaduueckas Gymara oTIHUAETCH MO CBO-
EMY CTDOEHHMIO OT MNOBHTHBHOH MJIEHKH TeM, UTO MEK/y
SMYJbCHOHHBIMH H (PUILTPOBLIMH CJOAMH HAXOAATCS Mpo-
MEXKYTOUHDBIE JKeTATHHOBbIE CJ10M W OHA He MMeeT NpPOTH-
BOOPEOJBHOTO CJ04. :

Qororpapnueckas Gymara «®PoToUBET» BHIMYCKAETCS
ABYX COPTOB: @-1 u @-2. Ona npeanasnayena ajs npoek-
LHOHHOH M KOHTAKTHOH Tevati HPH HCNOJb3OBAHHH JaMn
HaKalHBaHHA B KayecTBe KOMHPOBOYHONO cBeta. Bywma-
ra ®-2 Gosmee KoHTpacrha, yem P-1, u, us-3a OTcyTC'}B;m
GHABTPOBOrO ca0sl, Ha ee 06paGoTKy TpebyeTcsi MeHbLIe
BpeMeHH,
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[To xapakTepy MOBEPXHOCTH I[BETHAA MHOrOC/OHHAA
Oymara ObiBaeT TJsiHNEBas, MatoBas # cTpyKTypHas. Buimy-
CKaeTcsl OHA HA MOMJI0MKKE KAPTOHHOI MIOTHOCTH.

Ha ynakoBke Gymaru «®Portouser» ykasaHbl XapakTep
MOBEPXHOCTH, CTeNneHb KOHTPACTHOCTH, HOMEpP MOJHBA, 1aTa
BBIMYCKA, PapauTHiHBI CPOK XpaHenus u 3Havexne GazaH-
COBBIX (DWIBTPOB — ILECTH3HAYHOE YHCJI0, XapaKTepH3ylo-
liee coboii uBeroBoit 6ananc GoToOyMaru.

YKazanHoe aHauyeHHe KOPPEKTUPYIOIIHX CBeTOMHILTPOB
faeT BO3MOYKHOCTH TNpPU MedaraHun Ha jdaHHoit Oymare ¢
yepHo-GesoTo HeraTHBa M NMpPH HAJAHYHH B MCTOYHHKE CBeTd
JaMIBl MOUHOCTEIO 75 8T NoAyYHTh H300paXkeHHe Ceporo
LBera.

3Hauenue GanaHcoBbix cBeTo(GHABTPOB 00JEr4aer MojA-
60p KOPPEeKTHPYIOUHX CBeTOPYHALTPOB NPH NeYaTauuy UBer-
HbIX CHUMKOB Ha pasHbix OymMarax ¢ OIHOTD H TOTO JKE He-
raTupa.

TapauTuilibifi  cpok xpadenupa Oymarn «®Porouser»
18 mec. co ana ee Boinycka. C TeueHueM BPEMEHH B 3aBHCH-
MOCTH OT YCJIOBHIT XpaHEHHs B SMYJbCHOHHBIX CI0AX Oymari
HaMeHnaeTcs HBeTOBOH OagmaHc W yBeauunpBaercs UBeTHAsA
Bya/b,

OCOBEHHOCTH CbBEMEM IIPH HIBETHON
POTOIPAPHN

dororpadpoBanye NpH AHEBHOM CBeTe

LlseTHoii potorpadueit QoronioOHTeH yYalle BCEro 3a-
HUMAIOTCSl B JHEBHOE BPEMS MPH €CTeCTBEHHOM OCBELIEHHI,
I"lpu 3TOM HeoDX0AHMO YUUTBIBATE HE TOJbKO CTEIEHb ocBe-
NIeHHA HATYPEL, HO H CHeKTpﬂﬂthIf[ COCTAR NHEBHOrO CBETA,
HHTEHCHBHOCTH KOTOPOro HE MNOCTOAHHA H 3aBHCHT OT pAla
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tdakropos. Ciona OTHOCHTCA MPEXAE BCErO MNOJ0KEHHE
coMHlla, oONauHOCTh, OKPYKawulaa o6eranoska U T. [.

Korpa connue HaxoQuTcs B 3eHHTE, AHEBHOH eCTeCTBEH-
HbIA cBET UMeeT HAnOOMbUIYIO APKOCTb, TaK KAK JiydH COMIH-
Ha najaiT NeprneHAHKyaspHo K noBepxHocTy 3emin. C mpiu-
OaHIKeHHeM COAHLA K TOPH3OHTY CHeKTpaJbHbIl cocras
JAyueH cpeTa, UX HHTEHCHBHOCTb H3MensiorcA. B cessu ¢
3THM B YTPEHHHE H NpeJBeyepHUe Yachl B CONHEYHBIX Jydax
COMAEpPIKUTCA OOMblIee KOJNHYECTBO KEATHIX, OPaHMKeBbIX H
KPACHLIX Jy4yeH, a (PHOJCTOBbIE W CHHME JYYH YACTHYHO MO-
raoutaiores atmocdepoit. Ha dororpapnueckux cHuMKax,
BbIIOJIHEHHBIX B 9TO Bpems, OyAyT npeob/afath MHKeaThle
HJIH KpdCHble IIBETA.

Haubonee xopoiide pesynbTaThl LUBETHOH CHLEMKH MOK-
HO NogayunTh npu (ororpadgupoBaHuu B cepelHHe AHS, KOI-
Ja ChnekTpasbHbLIfl COCTaB CBeTa COOTBETCTBYET LIBETHOMY
banancy naenox IC.

Eean ¢ororpaduposaHue NpPOH3BOAHTCA B COJHEUHbIA
JeHb npH GezobnauHom Hebe, 0OBLEKT OAHOBPEMEHHO OCBe-
Liaercss MPAMoO najaroliuMH COJTHEUHBIMH JyyaMH H pacce-
fIHHLIM cBeTOM. B 3TOM cayuae B TeHeBHIX mMecTax Gororpa-
dupyemoro o6wekTa Gyier npeobaanarh cunuit uset. Kormaa
COJIHILE HAXOAMTCA 3a 00JAaKaMH, CO3/1aeTcs CnJollHoe pac-
cesiHHOe OCBEIIEHHE, KoTopoe ofecneunBaeT Haunbosee TOY-
Hyw nepefauy usera (ororpadupyembix obnekros, CHu-
AKeHHe KOHTPacTOB B OCBelleHHH ODBEKTOR AdeT BO3MOXK-
HOCThL NoAyuuTh Oojee oOBEMHBIH CHEMOK ¢ Jayuymeit
rpajauuen upetHbix oTTeHKoB. OiHaKo XOPOWHH HBETHOI
CHHMOK MOXKHO NOJYYHTE H NIPH KOHTPACTHOM COJHEYHOM
OCBEIIeHHH, YMEI0 HCIONbL3YA €ro,

Boapurge sHaveHne A1 NpaBHABHOH [BETONOAAYN HMEeT
user GoHa, HA KOTOPOM MPOH3BOAMTCA ChEMKAa oOGbeKTa.
B saBucumoctdH oT upera (oHa H3MeHAeTCd W CHEKTPalb-
HbIH cOCTAB paccesiHHOro cpera.
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[lpu nefisaxuol cLeMKe Ha UBETHYIO MIEHKY HEOGXOMH-
MO YHYHTBIBATh OCBELIEHHOCTL, pacnpeeneide CBETA, ero
CHEKTpadbHbIH COCTaB, KOHTPACTHOCTL M APYyrHe (aKkTopbl.
Tak, nanpumep, user seienu s pasjHuHble BpeMEHa roja
mensercs. Ho naxe B onmo u To xe Bpems roja B sasu-
CHMOCTH OT OCBELUIEHHOCTH MOYKHO MOJIYYHTb pPasiHuHyio
uBeronepenavy wa dorocuumre, [TosiyunTth Ha LBETHOM Meil-
3a)XKHOM CHHMKe OJH3KYIO K HATYPE UBETONEPENAUY 3eJeHH
HEeTPYIHO.

PH UBeTHOH (oTocheMke neisam MoxKer ObITh caMo-
CTOATENBHBIM OBBEKTOM CBLEMKH WIH e CAYKRHTb (OHOM.
Bo Bropom cayuae neoGxoaumo crpeMuTbeA K NOJTYUEHHIO
Ha (orocHuMKe Gosee MArkoro usobpakenus oHa no cpa-
BHCHHIO ¢ BayKHON CIOXKETHOM uacTbio Kajpa.

[Ipu dotorpaduposannn BOAHON MOBEPXHOCTH 1LBET ee
3aBHCHT OT IBeTa TOro y4acrka HeGa, KOTOpblii oHa oTpa-
xaer. [lser poaHofl nosepxnocTn, Haxoasuefics Ha Gob-
WOM paccToaHun ot Oepera, NpuOIHKAETCS K LBETY U Ap-
KOCTH yyacTka HeGa Ha ropusoHTe.

[Ipn dororpadupoBanun sumMHuX neifizaskeil HeoOGXOXH-
MO YUHTBIBATb, YTO CHEr, ABJAAACH OCHOBHLIM 3/1€MEHTOM Mell-
3axka, oTpakaeT INpPHMepPHO B AecaThb pas Gogblile CBeTa,
YeM MpH CheMKe OObEKTOB Je10M. Jlyun cBera, OTpasKeH-
Hble OT CHEKHON MOBePXHOCTH, YBEJIHUHBAIOT OCBEUIEHHOCTD
CHUMAaeMbIX 00BEKTOB.

Ha dorocnumkax sumnux neiizaxeil npu npsmom ocpe-
ueHnd 4 6esob/auyHoM Hebe TEHH NOJYUAIOTCH CHHMMY,

IlgeTHas mnopTpeTHas ChEMKa [pU JHEBHOM OCBelle-
HHH — OJIHH W3 YACTO BCTPEUAIOUIHXCS B NpakTuke (oTo-
mobuteneit pua evbemkn. Kauecteo noprperHoft chemxu 3a-
BHCHT OT fIPKOCTH CBeTa M IBETOBOTO KOHTpacTa (oTorpa-
thupyemoro auna u oua.

IlopTpeTnas cbemMKa MOMKET NpOH3BOAHTLCA NpH nps-
MOM BepXHeM cBeTe, GOKOBOM OCBELICHHH, MOM0MKEHNN

273




cpera nepej OOBLEKTHBOM amnmapara W TpH paccesHHOM
CBETE.

Ecau ortorpadupoBanue NpOH3BOAHTCH B TO BPEMl,
KOT/la COJHIle HAXOAMTCA HAaJ TOPH3OHTOM, B MOPTPETHOM
CHUMKE MOsiBASIOTCs TeHu, B 3ToM caydae nenecoobpasHo
NPHMEHsITh PaCCeHBAIOLIMe SKPAHEI, HBTOTOBJICHHbBIE H3 TPO-
3paunbix TKanei. Cpet, Hpoias CKBO3b TAKOIl 9KpaH, pas-
HOMEPHO OCBETHT OOBEKT CHEMKH.

B psge cayyaep Ads OTAeeHHsi 00BEKTA CHEMKH OT
doHa Leneco00Pa3HO NPHUMEHATH IEKTPOHHO-HMIYIbCHBIE
JaMIbl B KayecTBe PHCYIOLIero CBeTa.

Hauayuuipe pesyabTaTbl MOPTPETHOH CHEMKH MOXKHO
noJyuuth, Gororpadupys B TO BpeMs, KOria COJHIE HAXO-
JuTCs 34 Jerkumu Gesibivu obnakamu. Ilacmypryio noroay,
TAK JKe KAK U TeHb, Jyullle HCI0ab30BAThL AJA TPYNNoBbIX
MOPTPETHBIX CHEMOK.

BajkHbIM YCJIOBHEM [P LBETHOH MNOPTPETHOi CheMKe
aBiseTes LBeT 00bekTa u Qona. Heobxonnmo noGubarbed,
uro6bl uBeT (OHA 10 OTHOMIEHMIO K CHHMAEMOMY O0OBeKTY
Ghin Gosee MSTKHM, TOCKOJbKY KadyecTBo LBeTONepesayn
MOKeT ObITh HAPYLIEHO H3-3a MAeNCTBHA OTPAKEHHOTO OT
(ona csera. Ecau NPou3BeCcTH NMOPTPETHYIO CHEMKY Ha (o-
He SIPKO OKPAIIEHHBIX MPEAMETOB, TO HA CBET/LIX MecTax
CHUMKZ, a Takxe Ha auue ¢ororpapHPyeEMoOro nosBUTCS
npeobaafatolHil IBET, COOTBETCTBYIOULUA UBETY pedeKcu:
PYIOUHX IBETHBLIX TOBEpXHOCTEH. IDTH HEeJOCTATKH OUYEHD
yaCTO BCTPEUAIOTCS HA NMOPTPETHLIX CHUMKAX, BIMTOTHEHHBIX
fa (oHe 6JM3KO PACIOJOKEHHON 3e/eHH WIH KOrja (oTo-
rpaUpYeMBIil 0T B OfEKILY sIPKOH PaCUBETKH.

nOpT'pETH{iFI ChEMKA MpPH CMEIanHOM OCBELUEHHH HeXKe-
naTeqbHa, TAK KaK B CBA3W ¢ HEOAHOPOAHOCTLIO CHEKTPalib-

HBIX COCTABOB AHEBHOTO H I-ICKyQCTBGHHOl‘O OCBEUIEHHS MCKa-

JKAeTEA nperonepeiada.
dororpaduueckas LIMPOTa LBETHBIX AMaTepHanoB Ha-
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MHOro HHKE UYepHO-GeblX, MOITOMY HBETHYIO ChEMKY JIyyille
NPOH3BOIMTE NIPH PABHOMEPHOM MATKOM OCBELLEHHH,
LIB@T“I-IbIe MaTepHanbl crnocoOHbI mMepelaBaTb HHTEPBAJ
APKOCTEH HAaMHOro Xyke, uem uepHO-Geanle. Ecan npu ¢o-
Tor"parpf-iponamm HHTEpBaJ sipKQCTeH Brie (hororpadupye-
MOH HIHDOTBI UBETHOH MNJEHKH, TO Y4CTh OOBEKTOB CHEMKH
floJyddercs mepesepxanHtol, a 4acTh HelOAePKAHHOM, YTO
B laflbHEHIIeM De3Ko BAHSET Ha LBETONepeaayy. I/Icnpzism‘b
9TOT HEJOCTATOK NPH NEYaTaHHH CHHMKOB 84 CUET KOppeK-
THPYWHX CBETOQHUILTPOB HEe NPEJICTABIACTCS BO3IMOMKHBIM,

®Dororpadupopanne
Opy MCRYCCTBEeHHOM OCECILIeHIN

KonuuecTBo ucTouHHKOB cBeta M HanpapJeHne cBeTa
HMEIOT pelIaiollee SHAUCHHE /151 TONYUEHH KayecTBeHHBIX
HerdTHBOB B lBeTHON cnemre. OcHoBHoe npe;-ln-wuxevr;:a
uBeTHoro GororpapupoBanus npu HCKYCCTBEHHOM OCBeLle-
HUH COCTOHT B TOM, uTo (potorpad moxer IICﬂ.O'leOB'lTb
HCTOYHHK CBETA MO CBOEMY YCMOTpPEHHIO, “ 1

Jlns Toro YTo6H NPABHIBHO MOJB30BATHCS HCTOYHHKAMH
HCKYCCTBEHHOIO OCBEIUEHHS, HeoBXOAHMO SHATH HX caefu—
Bble XapaKTepPHCTHKH, OT KOTOPBIX 3ABHCHT usemﬁe enaye
cpororpadGHpoBaHHBIX 06HEKTOB. hoios

K nauGosee pacnpocrpaneHubiM HCTOUHHKAM HCKYCeT-
BEHHOI'O OCBEUIeHHS, NPHMEHIEeMBIM pH (iJDTOTPhH(I)I{T:I&‘}Cl’ii!(
CBEMKAX, OTHOCATCH SJEKTPHYECKHE JIAMIIE faaxam-marm; H
JIOMHHECHEHTHBEIE JaMibl. JlaMnbl Haxkaappanns LHME‘IOT He-
MOCTOSIHHBIE CBETOBBIE XaPAKTEPHCTHKH, 3ABUCALIHE OT H3Me-
Henusl Hanpszkenust B cerd. C usmenenpem HE]I‘!pH)I’EE—lIHH
OAHOBPEMEHHO MEeHseTCs LBETOBAs TeMIepaTypa i cm; cBe-
Ta. [Ipu noHMKeHHH HANDSIKEHHS B CeTH LBETOBAS "I‘CE.‘T\*IHf;-
parypa Pesko CHHKAETCH, H JaMMbi naxa.nnsamm. 113r:vtia}o
OOJIbIIEe KOIMUYECTBO JKeATHIX JYyueil, i !
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[lsetopass TemmepaTypa JaMmn HaKaauBaHua pesko OT-
JMuaeTcs oT TeMIepaTypbl cpeinero AHesHoro cpera. Hop-
ManbHble OCBETHTENbHbIE JaMIiibl HAKAJAHBaHUS uMelOT UBE-
TOBYIO TeMmIepatypy, PpaBHYIO 2500—3000° aGceosoTHOM
HIKAAB, B TO BpeMs Kak cpefHuil AHEBHON CBET HMEeT LBe-
toBylo Temnepatypy 5000° abco/ioTHOH WKabL.

TakuMm o6pasoM, CHEKTPA/IbHBIH COCTAB CBETA, H3Jydde-
MOrQ JAMNAMH HAKAJHBAHUS, COMEPIKHT Mpeobiaafaiollee
KOJHUECTBO KpacHbIX, OpaHMKEBHIX N JKeNThIX Jyuei.

[Mpu usersom (ororpadupoBatni U3 BCeX BHAOB JaMi
HAKAJMBAHUA Jyulle BCEro HCNoJab30BaThb NPOXKEKTOPHLIE H
KHHONpPOEKUHOHIble Jamibl. LlBeToBas temMnepatypa HX €O-
craBaser GoJee 3000° aGcoaloTHOH LIKabl.

XapaxkTep CTpOeHHs HHUTeH Hakaja JiaMIl Jaer BO3MOX-
HOCTb MOJMYYHTb 0OoJiee KOHUEHTPHDOBAHHbLIH H HanpasJjeH-
bl cBET HA cHuMaeMBll o6bekt. HMenoib3oBarh HX MOXKHO
TOJMIBKO B BEPTHKAJLHOM IOJIOMKEHHH.

Cnenuaabhble (OTONaMIBl  OTIHYAIOTCS OT OOBIUHBIX
OCBETHTEJNBHBIX JAMI TeM, YTo OHU paboTalOT C IepeKason
1 HMeIoT MaTHpoBaHHylo koaby. Ilepekas nospoasier mony-
YHTh MOBBILIEHHYIO CBETOOTHAuy H Oojee BBICOKYIO LBETO-
Byl TeMnepatypy — /A0 3500° aGeontorHoi ikaael. Cpok
CJ1y2K06bl CeHaabHbIX (PoTONAMI HE3HAUNTE/ICH — BCETO He-
CKOJBKO 4aCOB.

[Tpu mombaoBaHHH (OTOSAMIBI JOJIZKHB HAXOMHTHCA B
BEPTHKANBHOM TI0/I0KEHHH HoKostem BHu3, Doronamnsl Go-
Jee NPHUTOMHBl ISt BETHOM CHEMKH, ueM OOCBIUHbIE JIaMIIbl
HAaKanuBaHus, TdK KaKk HMENT Gouee BBICOKYIO LBETOBYIO
Temnmepatypy. OnHaKo UBET, HU3JIyUaEMblll STHMH JaMmnanmH,
uMeeT HAOBITOK OPAHYKEBBIX H KPACHBIX JY4eH,

Buaumblit CBET, H3JyuaeMbll HEKOTOPLIMH JlOMHHE-
CLIeHTHBIMY JlaMnami, 6onee GJIH30K K eCTECTBEHHOMY CBETY.
I‘"IGCMO’I‘])H Ha T[NOHHIKEHHYIO H#APKOCTE, JIOMHHECUEHTHBIE
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JaMIlbl HMEIOT B HECKOJLKO pas Gobliyio cBeTonepemauy
o CPABHEHHIO ¢ JaMIaMi HAKaJIHBAHHA.

[To cnekTpanbHOMY coCTaBY JIOMHHECUEHTHbIE JaMIbl
Aeastes Ha YeThlpe suna. [lepebiil Bua — namnsl tuna JC
(IlHeBHOTO CBETA), MOLUIHOCTEIO 15 87, HMEIOT LBETOBYIO TEM-
neparypy 6000—7500° aGcomoTHoit 1wkaab. CpeT 9THX
JlaMIl 030K K cpejneMy AHEBHOMY CBeTy.

Bropoit Bun — navnel tHna XB (xononno-Gedoro ceeye-
HH{I}, HMEIOT IBeTOoBYI0 TeMnepatypy 4200—5000° abeomnior-
HOH WKaabl. CBer, HanyyaeMblil 3THMH JaMnaMHi, GJHS0K K
CpeiHeMy COJHEUHOMY CBETY.

Tperuit Bua — aamns tuna BC (Gesoro ugsera). Ilo
CIIEKTPANbHOMY COCTABY H3JAYYAaeMOro CBEeTa STH JaMIlbl
OnusKH K (oToaammam.

Herseproift  Bul — aamnsl  rtuna TB (temso-Gensle).
Cger, H3JTyyaeMblil STHMH JAMIIAMH, UMEeT NOHMKEHHOe KO-
JIAHECTBO Jiyueil B CpejHel 3eJieHoli yacTu cnexrpa,

[IBeTHAs cbeMKA NPH OCBEUIEHHH JIOMHHECHEHTHBIMHK
aampnamu tuna Xb, JIC n BC moxer npoussomurbest Ha
nnenky JAC, npu chemre Ha naenky JIH Gonee nonxomsumm
HCTOUHHKOM OCBellleHus sipjisieTes namna tuna TB. ]..UHP(;-
KOro npHMeHeHHS JIOMHHECUEHTHBIe JaMIIbI HPH UBETHOM
hororpadupopannu He HAXOAAT, TaK KAK OHM HE [AIOT BO3-
MOXKHOCTH MOMYYHTh HANpPaBAEHHBIA cBer,

JIloMUHeCHIeHTHBIE naMIbl HaHboJee NPHIOLHEL A5 pe-
NPOAYKUHOHEBIX CBEMOK, MOryT ObITh HCHOJbB30BAHBI B Ka-
yecTBe noacBeTok. OTpHuaTeNbHOE 3IKCNAyaTalHOHHOE Ka-
YecTBO — OHH HE 3aropaloTesi NpH NOHHKEHHOM HampsuKe-
HHH M [IpH HH3KHX TeMIeparypax.

JlamMnbi-hoTOBCABILKH TIPUMEHSIOTCH B KAUECTBE HCTOH-
HHKOB MTHOBEHHOTO OAHOKPATHOrO AEHCTBHA,

Onu npesncrasasiior co6ol MO BHELIHEMY BHAY OBGBIUHBIC
JlaMIibl, BHYTPH 0a/iloHa KOTODbIX HAXOAATCHA KHCIOPOX M
amioMunHeBas Qonpra.
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[Tpy noakA0YeHHH JaMMbl K HCTOUHHKY NHTaHHS HUTH
HAKAJTHBAHUS MOMEHTAJBHO NEeperopaer, noJmuras npH 3ToM
(osbry, KoTopas AaeT MOUIHYIO BCHBILIKY. [TpoponiuTeNb-
HOCTb TOPEHHS JaMI-Behblllek pasHa 'fes—'[so ¢€ex, B TO
BpeMsi Kak MPOAO/KHTEbHOCTh CrOPaHHsA Marnuepbix cMe-
ceir papua '/s—!'/10 cex.

JlaMmnbl-hOTOBCHBILIKH H3Jy4YaloT HAMHOrO MeHble CBE-
Ta, ueM MATHHeBBle BCHBILIKH, OAHAKO oHH Goaee yXOGHBI,
TaK KaK NpH MoJb30BAHHH HMH He 00pasyercs AbiM.

CrexTpaabHblii coctap cera ux pasen 3500—4000° a6-
comioTHol wkaak., ChemMKa ¢ 3THMH JaMIaMH MOKeT npo-
uspomuThes Ha miaenky JIH u JIC. Hecmorps Ha TO, 4TO
crmeKkTpalbpHbI COCTAB CBETa JaMI-BCOBIIEK OTJAHYALTCA OT
AHEBHOrO 1 HCKYCCTBEHHOrO OCBElLUeHHs, HapylleHue 1UBETO-
poro Gagsanca B MaeHKe MoKeT OBITB HCNPABIEHO MPH Ie-
yaraHiy CHUMEKOB.

DNEKTPOHHO-HMNYJNbCHBIE JHAMINBI-BCOBIMKA  NTPEACTAB:
asioT cobofl yA0OHLIH HCTOUHHK OCBELleHUs MTHOBEHHOro
neficreus. McTouHHKOM cBera ABJSETCA UMOYJAbCHaAs Taso-
paspsijiHasl JamIa, npeacTaBiasioan coboil H3OTHYTYIO
TpyGKY, BHYTPH KOTOPOH HAXOANTCS ras KCEHOH MM KPHII-
roH. McTouHiKoM NUTAHHS B Pa3JHUHBIX THIAX JTaMn MOTYT
ObITh GaTaped HJIH 3JEKTPOCETD,

CnekTpaJbHbliil cOCTaB CBETA 3JIEKTPOHHO-HMITYJbCHBIX
Aamn GAH30K K JAHEBHOMY CBETY NPH CIVIOWIHON 00/1a4HOCTH
W 1BeTOBas TeMmepatypa ux pasua 55600—7000° abcomoTHOM
mKaabl, JLanTeabHOCTh Bembiek !/icoo— /5000 Ccex.

Xopouise pe3yabTaTbl HBETONEPeAAYH NMPH MONL30OBAHHH
SJIEKTPOHHO-UMIYABCHBIMU JIaMNIAMH MOZKHO MOAYUHTH TIPH
cpemke Ha mienky [C.

O6BLeKTaMH [BETHOH CHEMKH MPH HCKYCCTBEHHOM OCBE-
LleHUH ualle Bcero OBIBAIOT WUHTEPHEPbl HAH MOPTPETHAS
CHEMKA. :

[Tpu cheMKe HHTEPbEPA HEOOXOAMMO CTPEMHTLCH K TOMY,
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uTOOBI HCKYCCTBEHHOE OCBEllleHHE He HeKAXKallo pacrosoxke-
HHSI NPEAMETOB,

YuuThIBaf, YTO KOJHYECTBO HOPMA/ILHOTO OCBELIEHHs HH-
Tepbepa MoMeT OBITh HeAOCTATOUHLIM I8 MOMEHTAJIbHBbIX
CheMOK, (hoTorpaduposats Lesecoobpastee ¢ IIHTENbHBIMA
BbIJIEpHKAMH cO LITATHBA, He H3MEHss HOPMAJbHOrO OCBe-
EeHAS,

. ILnsi cHUIKEHUs KOHTPACTHOCTH TeHell B HEKOTOPHIX CJIy-
YasgxX MOTYT MPHMEHATHCHA NOTOJHUTENBHBIE HCTOUHHKY CRE-
Ta (DOACBETKH), KOTOpbIE /0.1
HBl OBITH MOMELIeHbl B ped-
JeKTOpPbl ¢ MATOBBIMH IIO-
BepxHocTamH. Paccesunnoe
HHTEHCHBHOE OCBELIEHHE HH-

COTHE S
chem

T€pbepa NMpu cheMKe B 60Jlb- | /
IWIHHCTBE CJayyaes naer BO3- \&
MOKHOCTh TOJNYUHThL XOpOIIHe =T

pesyJ/IbTaThl LBeToNepelaud.
[Tpn ororpaduposannn ‘
BHYTPH TMOMelleHHH HeoOXo- ! !
AuUMO H3berath Pe3Koro BIlH- |
SIHHA  UBETHLIX pedeKCcoB. [
IMopTperHas uUBeTHASA e /
ChbEMKA BHYTDH l'IOMEIJJ,EHI-T]uI %g |
¢ HCIOMb30BAHHEM HCKYCCT-
BeHHBIX HCTOUHHKOB OCBelle-
HHs1  Tpebyer ot ortorpada
YMEHHA BLIABHTH CBETOM HE
TOJIBKO UBET, HO H ILJ4CTHYE-
cKHe 0cOo0eHHOCTH H KOHTYpHI
auua, HauGoaee yroGubim aas
pelenns Tol 34744l §BJASETCH CBETOTEHEBOe OCBelleHie,
0;11.-1?[ MOJMYYeHHsT HOPMAaJbHOIO OCBEULEHHSI MPH MOPTPeT-
HOH CBEMKe HeoOxoaumo, 4Tobbl OCHOBHON HCTOUHHMK CBeTa

Pre. 83. Ocpemenne npu
NOPTPETHONH CheMKe:

1 — oGuexr cweMmgkn: 2 — pr-
pamarenu.
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HAXOMMICA HAMHOTO BHIE — 1of yraom 30—45° Kk ocn
obbexrnpa. UToObl CHH3UTL KOHTPACT MEXKIY CBETJIbIMH H
TeHEeBbIMH yuacTKaMH (oTorpadupyemoro nuua, npuMeHser-
51 BHIpABHHBAlOUlEE OCBELIeHHe AOMOJHHTENBHBIM HCTOUHN-
koM cBeta (puc. 83). Ilpumensemas 1ONOJHHTENbHAS MOL-
CBeTKa BO BCEX Cayuasfx JAoJKHa ObiTh MeHee HHTEHCHBHA,
yeM OCHOBHON HCTOUHHUK CBeTa.

Yuntbipas HeGoablnyio GoTorpadnueckyio WHPOTY HBET-
HbIX MIEHOK, Heob-

X0AUMO TNpH TOPT-
petHoii cheMKe cTpe-
MUTBCA MONYUHTHL CO-
OTHOIIEHHE ApKOCTEil
B CBETJBIX H TEHEBBIX
Mectax He poie 1:2,
TAaK Kak yxKe HOpH co-
oTHOWeHHH 1:3 B T€-
HAIX MOTCYT MpPOH30H-
TH npofenbl WIH H3-
MEHUTCH [IBET.

[IpuBegeHHble Ha
puc. 84 cxembl pac-
MOJIOYSeHHsT HCTOUHH-
KOB CBeTa MpH MOPT-
peTHoli CbeMKe He
sigAstoTCA 0093aTe b
upivi,  CoafaHmMe MNOPTPETHBIX  KOMMO3HMUMET — mpouecc
TBOP‘IQCKHﬁ H 34aBHCHT OT OMNbITA H X}’iIU}KECTEEHHOFO BKY-
ca Gotorpada.

HaunGodee yaauHbiM (oOHOM OpH UBETHOI [TIOPTPETHON
cBeMKe ABAAETCA HeHTpanbHb ceputit. [lpu suibope ona
HEOOXOAHMO YUHTHIBAThL LBET JIHIA, BOMOC H OLCKbI thoTo-
rpadgupyemoro. Tak, ecin HenoBeK OIET B CHHHH KOCTIOM,
to cunufi Gon OyHeT HENOAXOASIIHM.

¢

Puec. 84, PacnonoMeune HCTOUHUKOB
cpera B MOPTPETHON cheMKe MNpw HC-
KYCCTBEHHOM OCBEUIEHHIL

| — ofnekT CheMkH; 2 — AONOAHHTEABHLI
HCTOUHHE cHeTa; 4 — NOACBETKA (oHa; 4-—
don; — OCBRTHTENb.

L=
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Jlna yeTpaHeHMsT HeKeaaTeJbHBIX 1BETHHIX peduiercosn
Ha Jule U ofemne ororpadupyemoro pacnojaraTh €ro
HeoOxoaumo He Oamxke 1-—1,5 M oT QoHa.

OBPABOTKA IBETHBIX HEFATHBHBIX
MATEPHAJIOB

OnHEM U3 OCHOBHBLIX MPOLECCOB B MOJYYEHHH LBETHOrO
H300paKeHus Ha TPEXCHAOHHLIX MIEHKAX fABJIAETCSA [MPOsiB-
Jenue naeHkH. B mpoiecce 1BETHOrO NPOSIBJAGHHS MPOMCXO-
JHUT OJHOBPEMEHHOe BOCCTAHOBJEHHe TaJOHAHOrO cepebpa
B MeTaJJuueckoe W o6paszoBaHye Kpacureaeil u3 npoayKkros
OKHCJIEHHS.

KauectBo 1BETHOr0 H306p4KEHHS HA MJIEHKe B Npoleces
06paBoTKH 3aBHCHT OT psja (DaKTOPOB: KOHIUEHTpaLMu M
TeMIepaTypbl paGoYux pACTBOPOB; TeMMEPAaTyphbl BOJAH,
MpHMeHAEeMON A NPOMBIBKM; BpeMeHu oOpaboTKH.

Pexnv 06pabGoTkn IBETHOH HeraTHBHOH MJIGHKH MOKa-
3au B TabJa. 25.

Tabauya 26

PEXMUM OBPABOTKHM UBETHOW HEFATHBHOH INJIEHKH

e e [Iponomku-| Tesmnepa-
ﬁa'x'ejbliocrb Haumenonanne TeABHOCTL |TYPa PacTBO-
ik crnepauHit oGpaloTky, | Pa H BOJLBI,
GlEpatitit MUH rpan. C
1 [poapaenue . . . . . . 6—7 1840,5
2 [TPOMBIBKA & G v &+ & o s 15 10—15
3 Or6eanpanue . e 5 1842
4 FlposEREaT S i L s 0 5 10—15
5 DUKCHPOBAHHE | « « . . 5 18+2
6 IlpoMBIBKE . . « . = . . . 20 10—15
7 (Gt e e ; 60 nixe 30°
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Bapsaka nuenkn B 6ayok m JadbHelIide npolecchl 00-
paBoTKH [10JKHBl TPOBOANTLCA B MOJNHON TeMHOTe WM NMPH
cBeTe JaboparopHoro GoHaps co cneluanbHbiM 3aUlidTHBIM
sesnenbiM csetoduapTpom Ne 170,

UameHenne TeMOepaTypHoro pexuma B mpouecce obpa-
GOTKH IJIEHKH [PHBOAMT K YBeJHUEHHIO LBETHON BYaJ/aH, 4T0
OTPHIATENLHO CKA3LIBAETCs Ha KAauecTBe LBETHOro H300pa-
wenusi. Tak, npu Temnepatype cabime 20° MozKeT NPOU3OHTH
oTAeaeHHe AMYJBCHH OT MOMNOMKKH,

Ecau naenky o6pabartbiBaTh B JeTiHee BpeMs, DEKOMeH-
ayerest nepen o0pabOTKOM NOMECTHTL ee Ha 2—3 MuH B
2%-uplil pactBop (opmanuHa, Nocje YEro TUIATEIbHO TPO-
MBITh.

B npouecce o6paboTKy MJEHKH CHHZKAETCsS AKTHBHOCTD
pabouux pacTBOPOB, UTO TAK:KE MOKET BINATL HA KAauecTBO
upetHoro uaobpamxenus. Ilosromy neob6xoaumo B 0,5 4 npo-
SIBUTEJIS MPOABAATL He Gosiee 3—4 KaTywex 35-MuIIuMer-
POBOH MJIGHKH.

Huxkorjpa nenbss npesedperats NPOMBIBKOH, TaK KaK BO
BpeMs TPOMBIBKH NPOLOJIMKAETCsl TIPONECT NPOSIBACHHS. [Ipu
[UI0X0fl POMbIBKE YBEJAHYMBAGTCH MJOTHOCTL LBETHOH Bya-
N, He BbLIMBIBAlOTCH XHMHUeCKHe Bellecrsd, BROUsIUIHe B
nposiButesb. Ilpu orGenupaldn IJEHKH, KOTOpoe HeoOXO-
AMMO NPOBECTH TOC/e NPOMENKYTOUHOH NPOMBIBKH, OCTaB-
lrMecs OT NPOsBHTENs BELeCTBa OKHC/AIOTCA KPAacHOH Kpo-
BAHOI COMbIO, UTO TAKKE VBEMHYHBACT HBETHYIO BYdJb.

IMaenka orbenuBaeTcs B TeueHue b MUH, a 3aTeM NOM-
Bepraercs BTOPOH MPOMBIBKE, Ue/b KOTOPOH — BEIMBITH W3
BM}“*..']I:L‘.HOHHIJI}{ QJIOEB BeulecTed, bBXOAALLHE B orbenIuBaK-
LI pacTBOP.

,IL"IS[ }',I‘J,&JTE"HHH H3 MJEeHKH HEBOCCTAHOBACHHOTO raJo-
HAHOTO cepebpa, 0TOENIEHHOrO KeJe3HcTOCHHEPOIHCTOro ce-
pebpa W QPUALTPOBOLO CNO5 MOEJE BTOpPO# NIPOMBIBKH MJIEH-
Ka oOpaGartbiBaercsi (PUKCHPYIOUIMM — pacTBOPOM. [Tocae
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5TOrO CJEJYET OKOHUATeN bHAS NMPOMBLIBKA TNJEHKH B TEUCHHE
20 mun, NpH KOTOPOH H3 IMYJIbCHOHHLIX CJI0€B TJIEHKH Bbl-
MbIBaeTCs FHIOCYABMHT.

B cBa3u ¢ Tem, 4To TOJUIMHA 3MYJNBCHOHHBIX CJ0OEB HBET-
HOll MIEHKH HecKoJbko OGoablle, yem Yy uepHo-Genod, cy-
WHTb ee HEOGXOAWMO TpH TeMmepatype He Bblule 35°

Ilna o6paboTkn UBETHOH HEraTHBHOI NJEHKH PEKOMEH-
LyIOTCSl CJeAyIoulHe PacTBOpLL:

[ posgasiowut pacrsop

Pacteop A
CHAPOKCHAAMHH CEPHOKIICAbIH . 1,2 2
IustiuamapadeHuaernaMug  cyasdara 28 e
Boaa O Ui I e S R 500 ma
Pactsop b
Munarpiesas coflb  STHJASHAHAMIHTETpA-
YKCYCHOI KHCIOTHL » . . « « « o . D
[Noram ot et st e e e S (T2
Cvyasur Hatpus GesBOAHOrO . . . . . 2.2
Kanuit 6poMHCTHIl KpHCTaJMueckuit . . 25 e
Boxna O e A S e R B U

[lpurotoBnenkblie pactsopol A u B duabrpyior, nocmae
yero pactBop A paupaiorT B pacrsop bB.
Orbeausarowull pacrsop

Kpacnasi kpopaHas coib o b0 e
Kanuit (octhoprokncasil 0gHosame-

HLEHHBLH SRR e A1 58 2
Harpuit  dochopuormeanii A DR ) e S
Bona AT i R o) L [P

VnpoujeHneil oT0eAnsaowunLl pacreon
Kpacuasn kposamas conb . ( . . . . B0
Hatpui xaopwersin 0L o o L0 0 olie
Boxa a0 1000 s




Duxcupyrouuld pacreop

Iunocysb(puT HATPHE . . . . . . . 2002
Bona et DER e s e O RN

Qororpaduyeckas Oymara <«®oTousers Moxer ObITh
o6paboTaHa ABYXKIOBETHBIM METOLAOM, yKa3aHHBEIM B Ta6.. 26.

Tab6auya 26

NBYXKIOBETHBIA METOJ OBPABOTKH BYMATH «dOTOLBET»

Hanmenosauue onepatnii Bpewms, Mud IS;:EE?{
l_IpOFIBJIEHHe............‘ 3 18—23
[TpoMBIBKA + « + . « « . Sl 8 10—15
OrGeansanne H qmm:npcrsam{e 8—10 18—23
OKoHuaTeIbHAR TPOMBIBKE . « . « « 20 10—15

Tewmmepatypa pacTsopos MpH STOM METOAE MOKeT [0-

xoanTb fo 23°C.
Bymary nposBJfioOT B oDOBIUHOM 1BETHOM OPOABHTENE,

OrGennpaiolie-QUKCHPYIOUIHA pPacTBOP COCTABAACTCA OO
cjeyiouieMy pelenty:

Bona [ e R S B B
[MoTain N s R R TR R TN 2 U R
ARG G L T A R M 52
JKeneso okmchoe cepHokHCAOE . . . . 24 2
Ha'rpnﬁ YKCYCHOKHCbI I(pncfﬁﬂﬂli‘letlﬂ‘]li 10 2
Cyantur Harpns Ge3apoAHOIO . . S
Tunocyasdur marpust . . . . . . . 200e

dupma «Ardakogop» pPeKOMEHAYET CBOH PexHM u MO-

cnenoBaTelbHOCTh 00pa0OTKH, HBETHBIX HeraTHBHBIX [Je-

Hoxk (taba. 27).
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Tabauya 27
OBFPABOTKA UBETHBIX HETATHBHBIX NAEHOK
No METONY ®HPMbBl «AFBAKOJIOP»

Haumenonanne [;[;e";gi‘;gg; Bﬁ:géﬂﬂﬂ,é-

onepauuil u soas, “C MUH
[lpoasaente . . . . . . 18+0,5 4
TIpOMBIBRA o . o o 4 o & 12—18 25
Or6GenuBanne . . &+ . . 16—18 5
FIDOMBIBRA! - Vi s« 5= = 12—18 5
DUKCHPORAHHE . . . « . . 16—18 8
TpoMBIBKa: G Bl L b e 12—18 5
Crabnanzausa . . . . . . 16—18 5
TpomeiBKa . . . . 12—18 25

Gupmoit «Ardas pemuein}}ouﬂ peuenthl PacTBOPOB:

[l poasaswouuld pacraop

PactBop A
Iekcametadoctar HaTpua : 12
JusTranapadenuaed inaMun cy.frh(baTa 275 e
Tuapokcunamnti cyabdara . i) S Psie
Boza S W D S R S0 e

Pacteop B
.l"cﬁcameracboc&bar HATPHA Sy ie
[Toram : i RiAB B e
Cyabut HanliH Ge3BOAHOTO . . . . . 2 e
Kanui GPOMHCTbJﬁ S A R e 25 2
Bona i el el 00 e

[Tocne npnromaﬂemm paCTBOpbl A u B cmewmusaiores,

Orbeansaiowul pacTsop

Kpacnan kpopfiHas comb . . . . . . 100 2
Kanuit GpoMucThifl | § Sl
Kaani docdoprokucbii omamwe-

LLE HHBI . el L A e e
Harpuit q:»ocd)onﬁmmmbn" Lmyx.?drue-

UeHHBL AEimae e T et R S
Bama £ i Dot e el 20 SR TO0B I

e
2




e T G SR T R

Purcupyrowli pacrTeop

CunocynbiHT HATPHS . o e in oY o
Bona S A e e DB R
Crabuaysupyowus pacTeop
YrcycHokuensill  warpuii Gespopmbiit . . 60 e
Kpacusl anioMoKaaienkie . i1 a0ke
Bona 9 NS, . 1000 sa.

Bo Bpems nposiieHHs UBETHLIX IJeHOK MoMKer o006paso-

BATLCA PSIA Aedek10B.

JedexTsr 1BeTHHIX HEraTHBOB

Hedexrsr neratipa

[Mpuyunbl aehekToB

Ha naenke nocae o6paboTku oc-
TanHch HOJ0CHl,  HAYLE OT
orseperuii nepdopaunii K leH-
TPy MIeHKH.

Ha muenke MOABHANCE NY3BIPH,
SMYMBCHSA CHOJ3AET.

Ha noBepxHOCTH 3MYJbCHH IJIEH-
KH NOABHJACA HaJeT B BHIe
necKa.

[Tnenka sarinyTa LBeTHON BYy-
aAJILIO,

Heratnp oueHb [OJOTHBIL.

Heratus oueHb CBeTJbiH.
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Bo BpeMs H3rOTOBJEHHA H Mep-
BOH NpOMBIBKH He Bpaulanach
enipans Gauka ¢ TUIEHKOIL

Bricokasi Temmepatypa pdacrso-
poB.

[Tocsie OKOHYATEJabHOH NPOMBIB-
ki MaeHKka He NpoTepra BJaa-
FOCHHMATEIEM.

[Tienka npodexana rapautiil-
HBELIT CPOK, HENnpaBMabHO Xpa-
#uaace, Hapyien Temnepa-
TypHEil pe:kuM. Hexauecrnen-
HO MOATOTOB/EHB PacTBOPLL

[Tepenepsra NpH CHeMKe WM
nposBJaeHnt, Boicokan Tewmiie-
paTypa pACTBOpPOB M TPOMEIB-.
HOH BOJLBL

Hestofepskka npH CheMKe MM
npospaenud. [lsedka mnposp-
Jdaqack QTpaGoTaHHBIM  Npof-
BHTenem, Huakam Temneparty-
pa OpPOSBHTENA.

i

Yuutbipas, 49T0 BBICOKOTO KayecTBa LBETHOH CHHMOK
MOJKHO 10JYYHTL TOJAbLKO ¢ HOPMAaJbHO 3IKCMOHHPOBAHHOTQ
H paBuabHo obpaboraHHoro HeraTHpa, Ha Bcex 3Tanax pd-
0oTHl ¢ LBETHBLIMH MaTephajamMu HeoGxoanma ocofas Tiia-
TEAbLHOCTD.

OGpaboTka HBETHHIX IUIEHOK
¢ obpanieamnem

B npouecce nabopartophoii 06paboTKu LBETHOH MJEHKI
¢ obpaulenueM Ha HeH cpasy obpasyercs LBETHOe MO03i-
THBHOE H300parkenue.

[Tpouecc 06paboTku HBETHLIX NJEHOK ¢ o6GpalleHunem
HeMHOHM OTJHYaeTcsd oT 00paboTKH LBETHBIX HeraTHBHBIX
nieHok, Bee pexumbl 00paloTKH M DPONOJAIKHTENbHOCTh
onepaliil JOJKHbI COOTBETCTBOBATL CBOHCTBAM IIBETHBIX
MJIEHOK ¢ oOpalleHHeM.

Beuay roro, uro B npouecce o6paboTKH MIeHKH ¢ o0Opa-
LleHHeM cpa3y ke N0Jyuyaercsi MOo3UTHBHOe H300pamKeHue,
NPH ChEMKE HA TAKYIO MIEHKY HeoOXoAHMo cobnlofaTh pajl
YCaOBHIl, TAK KaK HCIPABUTb KakKue-1HO0 AedeKTbl yiKe He
HpeﬂCTaBl/ITCf[ BO3MOALHOCTH,

l. OcpemennocTh cHHMaeMbIX OOBEKTOB NPH CheMKe
JionkHa OBITh paBHOMEPHOH.

2, Tun nieHKH, MpHMeHsAeMON A (DOTOCHEMKH, A0MKeH
COOTBETCTBOBAThL CNEKTPAJLHOMY COCTABY MCTOMHHKA CBETA,
MpH KOTOPOM INpoH3BoaHTes (BoTorpadupoBanue.

3. Heobxoanmo Kak MoOmHO OoJiee TOYHO OHNPEACAATH
BBITEDIKKY.

ECTG(‘.'I‘IS("HI-IU, YTO 3TH YCGITOBHA OTHOCHATCHA H K CheMKe
Ha HEraTHBHYIO IBETHYIO MJAEHKY, OJHAKO HEeKOTOphle Hapy-
LeHHs LUBeTHOro GasaHca HEraTHBHOH NUIEHKM MOTYT B Ka-
KOI-TO Mepe OBITh HCIpaB/eHbl KOpPeKTHPYIOLULUMH CBETO-
(hUABTPaMH MPH MeYaTaHuM CHHMKOB.
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IlocsenopaTeLHOCTE B DeAKHM 00paboTkH [BETHOA
naeHKH ¢ obpallleHHeM NokasaHbl B Taba. 28.

Tabauwya 28
OBPABOTKA IBETHOH NINEHKH C OBPAMIEHHEM

Heobxoan-
Eg?gf:f Man TeMne-
; e aTypa pac-
Haumenopanue onepanii HaCTE. 00pas 2depcmln
OOTKH, MUH sont, °C
A i
Heraruprnoe NPOABICHHE . « . . . « J-r: 18+1 1
TIDOMBIBREAN il Rabay-t sba sy o Lok 25 ne suime 15
3acmerka . A [ A ke S 5 1811
LIBeTHOE NPOSBIEHHE . « 4 v « 4 o = 11 =
FiposaEREl G adna A R A 25 He Bhile
OTOENUBAHME ;. . . & o = i v e 5 15—18 -
Tl oS BIBRAL L et i ralis b e Gl 5 ue suiie 15
BRKCHPOBAHHE: . . 0 o o w v gy sl 5 16—18 o
[TpoumbiBKa . e R R B 25 HE BBHIUE

[Tpu nepsoft onepaiuu — yepHO-O6e0M NPOABIECHHH —
BO BCeX Tpex Cl0fAX MIEHKH o0pasyercs HeratHBHoe H30-
OpaxeHue.

Cocras f!(’-pﬂ@-ﬁ[f;‘!()r’_‘!) npoasureas OAf NACHKW:

= I~
Cyaptpur watpus Gessognoro . . . . o0 e
Awmunon e L R S SRR e e R 5.2
Kannit, BDOMBETHI i i fal 5 e bl 4 l e
Bona MR O e s G e O BB B L

B cBf3H € TEM, YTO aMHAOJOBBIH MPOABUTENb, HCMOMB-
ayeMmblit mas obpaborky, GblcTpo OKHCAAETCA, NMPHroTaB/IH-
BATH ero caeayer nepen ynorpeGiaennem. Ecan nposisurens
NPHrOTABJHBACTCA HA JKECTKOH BOAE, B PACTBOP .‘IOGaFELFI}IIO‘T
1 e auHaTpueBOH COJIH 3THACHAHAMHHTETPAYKCYCHOH KHC-
JIOTI; ?
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[Tocne nepBoli mpoMBIBKU, KoTopas [POAOIIKAETCA
25 MuM, NVIEHKa NOABEPraeTcsl 3acBeTKe B TeUeHHe 5 MuUH
nepen Jsamnoit MomHoctblo 500 87 na paccrosnun 50 cu.
Ins paBHOMepHOl sacpetkH B 6aYok, He CHHMAdA CO CIH-
pann naeHKY, HaJHBalOT BOAY Tak, uToObl oHa INOKpblIa
NIeHKY, U 6aYoK ycTaHaBJAMBAIOT MOA JaMmy.

Ilpn 3acBetke m/ienku Jyuu csera AeHCTBYIOT Ha rado-
HHOe cepebpo, ocraBlieecs HeH3MEHHLIM B npouecce (HOTO-
rpaguposanus. Ms ranouanoro cepeGpa npu UBETHOM HpoO-
ABMEHHH 00pasyercsi UBeTHOEe NMO3UTHBHOE H300paXKeHHue.

Bee nanbhefimne npouecchl nocie 3acBeTKH NPOBOASATCS
NPH HCKYCCTBEHHOM OCBELIEHHH.

B mMoMeHT npeObiBanus nieHKH B 0TGeIHBAIOLIEM H (pHEK-
CHPYIOLIEM pacTBOpPax ¢ 3MYJbCHOHHBIX CJIOEB MJIEHKH Y/a-
AsieTCA MeTaqyiuueckoe cepeGpo, H HA IUIeHKe ob6pasyercs
roTOBOE [BETHOE MO3UTHBHOE W306parKeHHe,

CocraBbl uBetHOro npossuTels, OTGEAMBAIOLIEr0 pac-
TBOpa H (puKcaxka nmpu 0o6paboTKe NBETHOI MIEHKH ¢ 06patile-
HHEM TaKHe ’Ke, Kak H npu obpaGoTKe LBETHOH HEraTUBHOI
JIEHKH.

NO3UTUBHEIN ITPOUECC IBETHOM
POTOIPAPHH

KagecTBo UBETHOro CHHMKA B OAHHAKOBOH CTENEHH 3a-
BHCHT OT HEraTHBHOIO H IIOBHTHBHOro mpoiiecca. [iapuas
3ajaua B MO3HTHBHOM [IPOLIECCE COCTOUT B TOM, YTOGLI TO-
JYUHTb HA OTHEYaTKe LpeTonepenayvyy cdororpadupoBaHHbIX
00bEKTOB, Kak MoMKHO Gojee GIHBKYI0 K HaType.

Usetosoit Gananc dororpaduueckux marepuanos pen-
KO GbIBAET HJeasNbHBIM, MOITOMY NpPH NeYyaTaHHH HA IBET-
HOM Oymare c HBeTHOro HeraTHBa 6e3 MOMOLLH BCIOMOra-
TeJbHBIX CPEJCTB NOAYIHTh OTNeYaTKH ¢ Ginakol neperauefi
HBETOB OOBIYHO He MPENCTABASETCA BO3MOMKHBIM, Hannyu-
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11as nepegaya IBeTa MOKET ObiTh LOCTHTHYTA ClelHUalbHON
HACTPOHKONH KOMUPYIOUIEro CBeTa KOPPEKTHPYIOIMMH CBETO-
buasTpamu. Komnuexkr coctout u3 33 KOpPpPeKTHPYIOLLHX
cseroduabTpoB. Ma vux 11 xeatsix, 11 nypnypusix u 11 ro-
Ay6bIX. OUABTPHI KaXKAOT0 LBETa MMEIOT Pas3JUYHYIO IJIOT-
HOCTh, 0O03HAUYaeMyI0 B npouedrax (ot 5 go 100%).

Has yaoberBa mosb30BaHHS KOPPEKTHPYIOUIHE CBETO-
bunpTpe 0603Haualores WecTudHauHbiMu uncaamu. ITepsoie
IBa 3Haka 0603HayYaloT TMJIOTHOCTL KEJTHIX CBETOMHIbTPOB,
BTOpble — MypPNYpPHBIX M TpeThbd — rony6uix. Eciu B rnpo-
ecce nevyaranus nono6pano 20% kenroro ¢puabrTpa u 40%
MypnypHOTo, To 3amnuch 6yAeT BHINIAAETH CIELYIOIHUM 00-
pasom: 204000. ITnoTHOCTh KasKAOrO CBeTOMUABTPA NPOCTAB-
JSIeTCA B YIIY MAH Ha OKaHTOBKe, BbIMycKaroTes KOpPeKTH-
pyiouine (GuALTPE caeayiomux pasmepon: 13,52X13,5; 9X9;
6X6 cu u pasmepom 24X24 mm nas pasMelleHHs HX Hepen
00BEKTHBOM B CHNEHHANbHBIX Hacajkax HIH AeprKaBKax.

[Tpouecc mevaraHus MOSHTHBOB HA MHOTOC/AOMHBIX IBET-
HBIX (hoTOMAaTepHasax COCTONT M3 TPexX onepalui: onpeje-
JIeHHS MCXO/HOM BBIAEPYKKH, LBETHOH HacTpo#iKh (noadop
KOPPEKTHPVIOIIHX cBeTo(HIBTPOB) H JabGopaTopHoi obpa-
GoTkH QoTOMATEPUATOB.

LlgetHble QOTOCHHMKH MOTYT OHITh MOJYYEHB KaK KOH-
TaKTHBIM, TaK H TNPOEKLHOHHBIM CIOCOOOM.

Haunbosee pacnpocrpaHeHHbIM crnoco6oM MeyaTH UBET-
HBIX CHHMKOB B JIIOOHTe/NbCKOH (oTorpadun gBjferca npo-
EKUHOHHEBI croco6. Y BeHYHTENH, HCMOJNb3yeMble B 4epHO-
Gesioft oTorpaduu, BIOJHE NPHTOAHBI H JUIS UBETHOH (o-
tTorpaduu, TOJbKO HEOGX0AUMO HMEThb JONOJHATEJNbHbIE
TIPHH A/ eKHOCTH.

BajkHEIM yCnoBHEM TpH TeYaTaHHW HBETHHIX CHHMKOB
ABNSIETCA TMOCTOSIHHOE HampsmeHHe B SJEKTPHYECKOH CeTH,
KyZla BRJoyaercsa Jamna ypenuuutens. Konebanus Hanps-
JKenusi jgomyckalores B mnpegenax =56%. C uaMeHeHueM
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HanpsKeHHs 1BETOBag TeMiepatypa 3JeKTpPoJNaMmbl HaMe-
HSeTCH, B CBA3H C YeM H3MeHseTcs ¥ nperonepenaua. Yro6m
H36eKaTb STOrO, NPH NeyaTaHuy NPHMEHAIOTCHA cTaOHIH3a-
TOpPHI HaTpAXKeHHS
HAH  asToTpaHcdop-
MaTtop C BOJbTMET-
pOM.

Ha pue. 85 noxa-
3aH MNOPAAOK BKJIIO-
YeHHA YBEJAHYHTENS
B CeTh uepe3 apBTo-
TpaHchopmaTop H
BOJIBTMETD.

B npomecce neyaraHusi LUBETHBIX CHHMKOB »KeJaTeJbHO
HMETh 3KCNOBHUMOHHOE pene, obecneudBaroliee HOJYYEHHE
TOYHBIX H OLMHAKOBBIX BbIIEPIKEK.

Prc. 85. CxeMa BR/OUEHHS JNAMOOYKH

VBEJHUMTeAd B CeTh Uepes asToTpaHCe-
(hopmatop M BOILTMET).

Onpenenenie BLIZEP:RKEN M mopbdop
¢BeTOLIBTPOB

OpnHo#t ua ocobeHHocTell NBETHOTO MO3UTHBHOTO Mpoliec-
ca fBJAfeTCs ONpejeJeHHe HCXOAHOH BBHIAEPIKKH NpH meya-
TaHUU.

Hcxonnas BbIAEpIKKa, Kax TMpaBHiIo, ONpelenserci
ONBITHBIM MYTeM — MeYaTaloT HeCKOIbKo Npob ¢ pasiHyHbI-
MH BBIAEP:KKAMH Ha MoJsockax usetHolt 6ymarn Ges npume-
HeHus KoppeKkTHpyolux cseTohuabTpos. [locne obpabdorkit
NpoOHLIX CHHMKOB IO HX INIOTHOCTH OMpPEeNeIAeTCS HCXO/-
Has BBbIAEPIKKA.

PaccmarpuBath npoOHBle oTHEYaTKH HeO0O0XoLMMO NpH
NHEeBHOM CBeTe MJM IpH JaMmnax aHesworo ceera. Ilo orme-
yaTKy C ONTHMAanbHOH BBIAEPIKKOH OLHOBPEMEHHO MOMKHO
caenaTh BbIBOA 0 npeobaalaHiHy TOTO WJIH HHOTO IBETA.
HemenatenpHbli LIBETOBOM OTTEHOK B CHHMKe HCIpas-
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JSIETCH mocJaeAyIOIlUM NeYaTanueM ¢ NpHMeHeHHeM KOppeKs
THPYIOWIHX cBeTOMOUABTPOB. Eciu B npofHoM oTmeyaTke
Inpeobnafaer KeaTblil, OypnypHbIA HAH roayGoil npeT, NpH
neyaTaHud HCNOJb3YEeTCsl KOPPEKTHPYIOUHA CcBeTOQUALTP,
XapaktepHbld UBeTy npeobaanaioniero orrenka. dasa yerpa-
HEHHUS KPACHO-0PAHXKEBOI0 OTTEHKA NPUMEHAIOTCS MKesThlil
H OypOoypHbi#i cBeTOPHALTPLL, ec/H XKe B oTneyaTtke npeol-
Jajaer 3eqeHLIH LBeT, NPHMEHSIOTCA KeNThli U roJaybou
CBeTO(PHALTPLL.

Koppekrupytomuit cBetoduasTp noabupaercs He TONLKO
MO IBETY, HO H MO NJOTHOCTH, B 34BHCHUMOCTH OT HACHIIEH-
HOCTH npeobaajalolllero UBeTOBOro orTeHka, PasmemeHnue
cBeTO(PUALTPOB MOKa3aHo Ha puc, 86.

[ToaGop KOppeKTHPYIOUIUX CBeTO(QHUILTPOB B LBETHOI
bororpaduy — upespbiuaitio caoXxHbIH npouece. Cyieer-
BYeT HecKoJbko cnocoboB noadopa.

Cnoco6 npaktnueckux npo6. OH COCTOHT B TOM, UTO MO-
clie onpeflesieHHA HCXOAHOH BbIIEPKKH ONTHMAJBHBI MO
MJAOTHOCTH OTNEYaTOK OLEHUBAETCH ¢ TOUKH 3PEHHSI I[BETO-
mepegayn ¥ npeobaanaHus B HEM TOTO W/H HHOrO IIBETA.

3arem u3 Habopa KOpPPeKTHPYIOULHX = CBeTOPHILTPOB
noabupaeTcs TOT, KOTOPLIH MO CBOEMY LBETY AOJKEH COB-
IacTh ¢ HemenaTeJbHbIM NpeclOaalalollnM [BETOM,

Hnsi yerpanenus B oTneyaTke npeobianalouiero mKeato-
ro usetra OepyT MKeJAThll KOPpeKTHpyoluit cseToGUabTP,
KOTOPHI OC/Ta0HT CHHHE JYYH H3 CBETOBOro Myuka KOMUpY-
I01Iero cBera, mpoulellero uepes UBeTHoO#H HeraTHs. B pe-
ayabTaTe AeHCTBHe JyuyeH Ha BepPXHH[ CAOH NIACHKH YMEHb-
LIATCS, B CBA3H C Ye€M YMEHbUIUTCA H KOAHYECTBO ofpasyio-
LIerocs B HEM IKEJITOro Kpacurens — YCTPAHHTCA IKEJThIA
orTeHOK. Il yeTpaHeHHs KpacHOro OTTeHKAa MpHMeHSeTes
KOMOMHALHKS MKEJNTOr0 H NypnypHOro ceeroPuaAbTpa, cHHEro
OTTEeHKa — KOMOHHALHN ¥KeaToro u rony6oro dunbrpa. Yem
CH/IbHEE BblpaxeH mnpeobnagarliHi OTTEHOK B OTNEYATKe,
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Puc. 86. PasMellieHie KOPPEKTHPYIOLUX CBETOMHALTPOB
npu Mne4YatdHHM.
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tem Boablrefi NJIOTHOCTH A0JKeH OBIThb B3AT KOPPEKTHPYIO-
Ll cBETOMHABTP.

Ha ocnopanun OLEHKH OTNEYATKOB HECKOJBKHX IpaKTH-
yecKux npo6 Aesiaercs BBIBOJA 00 ONTHMAJbHOK KOMOHHALMY
KOPPEKTHPYIOUIUX (GUABTPOB, 0beCcNeunBaiolinX OJAU3KYIO
upeTonepefady K uperam coTorpadupoBaHHbIX 00BEKTOB.

YuutbiBad, 4To ceeToGUAbTPH 0¢/1abAAI0T CBETOBOM My-
YOK, HCXOAHAA BBIAECPZKKA, onpejlefieHHas no MnepBhIM Mpo-
6am, foaxkHa ObIThb yBejHuyeHa. PaccuMTLIBAIOT BBIJEPIKKY
B 3aBHCHMOCTH OT 1[BETAa W MJIOTHOCTH MPHMEHAEMBIX KOp-
PEKTHPYIOLLHX CBETO(HILTPOB.

Tak, npumenenue npu nevarannu 10%-soro roayboro uiu
nyprypHoro cserouabTpa Tpedyer yBEIHYEHHS BbLAEPIKKH
Ha 10%; ¢ yBesnyeHHeM IJIOTHOCTH KOPPEKTHPYMOUIHX CBe-
todunbrpos Ha 10% HeoOXoauMo yBeNMUHBATL BBIAGPIKKY
Ha 10%.

Ecou npu meyaTaHuy NPUMEHSIETCS JKEe/Thii CBETOPHIBTP
naotHocTbio 1o 30%, ucxoanast BbUIEPXKKAa He MeHseTcs,
eciu ero nJjotHoctb 30% H 40%, BhIAEPIKKY Halo YBEJIHUHTb
Ha 5%, npu maorHoetn 50% — na 10%, a kaxnoe mocaeny-
jollee YBeJHueHHEe [JIOTHOCTH Keatoro ¢uastpa Ha 50%
Tpebyer yBennuenusi Bbiaepiku Ha 10%.

Kpowme Toro, yunThiRas, 4ro GO/bIIMHCTBO KOPPEKTUPYIO-
LIMX CBETO(UILTPOB npeacTaBaser co00H OKpalleHHbIe JKe-
JaTHHOBbIE CJIOH, 3aKJIOUeHHble MEMHKAY [ABYyMs CTEKIaMH,
BLIZEPIKKA H3-33 MONJIOUIEHHs CBeTa CTEKJaMH J0J:KHa ObiTh
yBeqHuyeHa Ha KaKAbli NpHMeHseMblil cBeTo(puALTY He3aBu-
ciumo or ero usera Ha 10%. Hanpumep, uexonHaa shiiepix-
ka Gea cBeTo@uUAbTPOB coctapasna 20 cex u npu neyaTaHuu
npumenserca KomOunauua cseropuabtpos 001010, Ysenu-
yeHHe BbLAEPIKKH OT BK/IOYEHH MYPIYPHOro CBETOMUABTPA
cocrasager 10%, ronyboro — 10%, u 20% — 3a cuer morJo-
HIEHHs CBETA YETBIPbMS CTeKTaMu ABYX CBETO(HIBLTPOB, TO
ecTb BhIEpKa AoarkHa ObrTh yBenaunueda Ha 40%. Onpene-
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JeHHe HCXO,ELHDfi BblAEPKH 110 IIPpABHJY CJAOMHBIX MMPOLEHTOB
NPOU3BOAHTCA CAeAYIOLnM 06pasoM:

20 cex

2 (10%)

2

it
-+

cex
2 (10%)
2 cex
42 (10%)

2
2,
24,
2

L, 26,62 cex
F 966 (10%)

29,28 mau npakruuecxu 29,3 cex.

s Toro 4robbl Kax/ablil pa3 He BLIYHCAATH TAKHM 006-
pasoM BBHIAEDHKKY, MNOJBb3YIOTCA CchelHadbHoR Tabanuei
(ra6a. 29). Homyctuym, uro HcXo[Has BblAep:KKa paBHA
5 cex u Ans HCNpaBJeHHd LBeTONepeNaYy BKJIIOYAETCH OMHH
cserodpuabtp 30%. IMlpubasus x 30% ewe 10% Ha cBero-
MOrJIOUIEHHE CTEKAaMH CBETO(UIBTPA, HCKOMYIO BbLAEPKKY
HaXo[AHM Ha TepeceyeHHH FOPH3OHTAIBHOH CTPOKH HCXO[-
HOW BBHIJIEPIKKH & Cex M BepTHKaJbHOro cToJ61a, COOTBeT-
crayiowero 40%. B nansom cayuae BoigeprKka OyaeT paBHa
7,3 cex.

Takoit cnocob onpejeneHust HeOOXOJAUMBIX KOPPEKTHPY-
IOUHX CBeTO(HABTPOB HA NEPBHIX MOPAaX KaKeTca OUYeHb
TPYAOEMKHM, HO ¢ NMpiHoOpeTeHHeM onbiTa MOXKHO AOOHTHCS
COKpALIEHHsA KO.IHYECTBA MPOOHBIX CHUMKOB H XOPOLUMX pe-
3yJBTATOB LBeTOnepesaun B GOTOCHHMKE.

IMonGop KOPPEKTUPYIOWHMX CBETO(GHUABLTPOR ¢ NOMOLLLIO
MO3auuHBIX cBeTOPUALTPOB. Mosanunbie (QUABLTPBEI COCTOAT
13 25 KJEeTOK, B KaxJ0H H3 KOTOPHIX HAXOAUTCA OAHH HJIH
[iBA PA3JHYHBLIX [0 IBETY H IVIOTHOCTH cBeTodhuiabTpa. Cobu-
paioTCa Mo3auuyHble CBeTO(HIBTPH H3 nogoc. Ha crekiao Ha-
KJAEHBAETCH YeTbipe NoJa0Chbl CBETOEE]I-!»’lePOB QJHOro nperd

,C PasHOi IJVIOTHOCTBIO, M MEPHEHAHKY/APHO HM YK/1aAblBa-
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Tabauya 29
. { HHA MO3auyHOM cetku. Io-
ONPENENEHHE BbIJEP)KKH NPH NMPHMEHEHHH CBETO®HJIBLTPOB _ cie 00paGOTKH OThmeyarka 0 25 50 75 100
2 Heo6XoMnMbe BHIEPKKH B cex TpH YCTAHABIUBAGTCS HAaNHUKE Q' | o G
5 B HCXOAHOM BLIEPHKE i TOro H/JAH HWHOro npeobaa- | i |
=] . ¥
R O (o0 e T T O B T ] naiomero usera, u, pyso- el || il
= 88s| cen | cex ceK cex cex cexr cex cex i BOACTBYsicb Taba. 30, u3 t ; ' |
& Habopa suifupalor OAHH S |
10 5,5 110,01 16,5 22,0 27,5 33,0 | 44,0 55,0 1. HJIH ABa MO3aHYHBIX QHIIb- Lzl !
gg g; igé lg,g ggg 30,3 | 36,3 | 48,4 | 60,5 i Tpa. - R R
: ) ) 2 : 33,3 | 39,9 83,2 66,6 5 . = :
20 | 13| 146| 20| 293 | 366 | 39| 6| 732 o S T G W v e
a0 3.0 [ 16,1 24,1 32,2 | 40,2 | 48,3 | 64,4 80,5 ! roToBjafeTcs <C TOMOIIBIO S | | |
S0 | 88107 | 26| 834 | 43) W1 70,9 8,6 ; MO3aHYHOTO (QUABTPA, KO- !
4, ' 3 i 48,7 8, 71, : 8 “ 3
80 [10,7|21,4| 32,1 | a2'9| 35| 64,3 | 857 1072 { Tohp v 00
90 | 11,8123,6 353 | 47,1 88,9 70,7 | 94,3 | 117;9 TORYMAl Ve BeRe Sl ERE 10- _
100 12,91 25,9 38,9 | 51,8 | 64,8| 77,8 103,7 | 129.7 ro, 4To CBET NMPOXOAHUT ue- Puc. 87. Mosanuurtit  cpero-
110 14,2 g?,i 42,(7} 67,0 [ 71,2 | 85,6 | 114,1 | 142,6 pes 25 KJIeToK (brmbrpa. PHIBLTP KEATHIH © MypHypHBIM,
120 | 15,6 (31,4 47 62,7 | 78,4 94,1 |125,5 | 156,9 i o il
150 17,2 | 345 | 217 69,0 | 86,2 | 103,6 | 138,0 | 172,6 J ngﬁﬁga;ﬁﬂm a}slc’m CII:;;M:? 25 KBa OB, COQOTBETCTBYVIO-
140 | 18,9 (37,9 56,9 | 75.9 | 94,8 | 113.9 | 151.8 | 189.8 - Y Padouy 4 Apaton, G
150 20,8 (41,7 | 62,6 | 83,5 104,3 | 125,2 | 167,0 | 208,8 LIHX MO3auYHOMY cBeToQuAbTPY. PaceMOTpeB nonyueHHbll
160 22,9 45,9 | 68,8| 91,8 | 114,7 | 137,8 | 183,7 | 229,7 : Tab 90
170 25,1 | 50,5 | 75,7 | 101,0 | 126,2 | 151,5 | 202,1 | 252,6 QOAUWE -
180 27,7 | 5,5 | 83,3 | 111,0| 138,8 | 166,7 | 222,3 | 272.,9 BHIBOP MO3AMYHBIX ®UNILTPOB
190 30,4 | 61,1 91,6 | 112,2 | 152,7 | 183,3 | 244,5 | 305,7
200 33,5 | 67,2 | 100,7 | 134,4 | 167,9 | 201,7 | 268,9 | 336,2 | Mpeobaa-
ﬂtfl;?;”:jl Moszanyupiii ¢duapTp, HeoGXoANMEI AnA neyary
eTcA ellle YeTHIpe MoJochkl Apyroro npera. B mecrax mepece- " QEHEHATEE
YeHHA MOJYUYAETCA ceTKa ¢ pasanyHol xomOGHHAlLMeH cBeTo-
(hu/IBTPOB. Fentorii YKenThiit ¢ MypIypHBIM HAM XEATHI ¢ FoxyBLIM
KoMIJIeKT M0O3aHuHbIX CBETO(bHJIprOB COCTOHT H3 Tpex Iy poy pHbtit Menthlit ¢ NypOypHLIM WAM NypnypHoiii ¢ roay-
CTEKOJ, Kax[doe U3 KOTOPHIX MNpeAcTapiseT KOMOMHALHIO : sttt nﬁb‘”_ s I epan o
JABYX LIBETOB: JKEJTONO C MypPNyPHbIM, MYPNyPHOTO ¢ TOJY- Kgf‘{mﬁ S nypm‘,gm,m kR RIREC (B Rt
6biM 1 roayboro ¢ xearbim (puc. 87). Cuuuit [ypnypueil ¢ roayGuim
ITepebiit mpo6Hbiil OTHEYAaTOK neyaTaercs 6e3 mpHMeHe- # Benensi ToayGoii ¢ WeaThm
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OTHeyaToK, HEOOXOMUMO BhHIOPATH YYACTOK ¢ HauGoJiee npa-
BHJILHON LBeTOnepefayel M HCHOJb30BATH B JHadbHeliieM
coorsercreyoluit ceeropuaprp. IToab3yach MosanuHBIMH
¢uapTpamu, HeOOXOAMMO MNOMHHTB, u4TO H3006pa)keHue B
pasaHyHbIX KBajJpaTax HeOJHHAKOBO MO MJOTHOCTH H3-3a
pPA3MHYHON TJIOTHOCTH CBETOQHIBTPOB H OJAWHAKOBOH Ajf
BCEX YUacTKOB BblAep:KkH. Bropoii Hepocratok mMo3aHYHBIX
cBeTOMHABTPOB 3aKAIONAETCS B TOM, YTO NPH HX NpHMEHE-
HHH CIOJKETHO BasKHas 4acTh CHHMKAa MOXKET OKas3aTbCs BHE
Kajpa, HMeIOIero OnTHMaAbHYI0 KOMOHHALHIO CBeTOMH/b-
TPOB.

B pesyabTaTte mepejn oKoHuaTe/bHbIM NMevyaTaHHeM CHHM-
KOB HeoOX0AMMO H3rOTOBHTH NPOOHBIE OTNEHATKH CO CBETO-
huabTpaMu, BEIGPAHHBIMH MO MO3aHYHOH CeTKE.

IMonGop KOppPeKTHPYIOWHX CBeTO(QHILTPOB MYJbTHIIIH-
KaTtopoM. MyJbTHIIIHKATOP NMpeacTaBaseT cOO0H ONTHYECKH#
npubop, cocrosiuit w3 25 o0bekTHsoB. Ilocse ycTanoBKH
npubopa B yBeJqHuHTeNb 38 00BEKTHBaMH MOMellaeTcs Mo3a-
HUHBIT (PHJABTP, YYAaCTKH KOTODOro COBMajaloT ¢ O0BEKTH-
BaMH.

C noMoluplo MYJAbTHIVIHKaTOpa Ha Jucre (oTobymaru
noJsyuaercss 25 nzobGpazxKeHufi B yMEeHbIIEHHOM Maciurabe ¢
pa3NHuHBIMH KOMOHHAUHsAMU cBeTo(uIbTpOB. Ilocie obGpa-
6otki Qorobymard u3 25 OTHEYaTKOB BBIOMPAIOT Kajp ¢
NpaBUJALHON LBeTonepesaueli u onpeaendior, Kakasgs KoMOH-
Halusg cBeTOMUILTPOB HAXOMHuJIach HAJl OGBEKTHUBOM.

Monb6op KOPPEKTHPYIOLWHX CEETO(HABTPOBR € NOMOIULLIO
sepkaabHoro userokoppektopa IMH-2. 3epkanpubiit usero-
KoppexTop (pue. 88) mosposser ¢ MOMOIIBIO JABYX npob HA
aucre Oymarn 9X12 cxm onpenennTb BHIAEPIKKY M BHIOpaTh
cBeTo(UAbTPHI, 0OecneynBalllHe Hauay Lyo [BeTonepena-
yy CHHMaeMbiX 00BEKTOB.

3epKaJbHBIH MEMEHT NpeAcTaBiseT cobod CTeKJAHHYIO
TpyOKY ¢ BHYTPEHHEH 3epKaabHOH nosepxnocteio (puc. 89).
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TopuoBoe cTexkaI0 H
HAXOASMIMHCS B HHK-
Heil uwactH npuGopa
00beKTHB TNpejgoxpa-
HAIOT 3epKaJibHYIO MOo-
BEPXHOCTb OT BO3MOK-
HBIX TNOBPEeX 1 e H u if.
Baaronaps nupumene-
HHIO aJIIOMHH H e B bl X
3epKaJ CIeKT p aJ b-
HBIH cocTab cBeta mp
OTpaKeHHH NpaxKTHye-
CKH He H3MeHsercs.
Ecan y onsHoro

TOpUa TpyOKM momec- i

THEE o I:{yK 4 Piic. 88. 3epKaibHblll IBETOKOPPEKTOD
CHKY, a4 ¥ IPY- ¢ naGopom KOPpeKTHPYOIHX CBETO(HABT-

roro O6BEKTHB H Ha- poB:

NpaBuTL NYYOK CBeTa
Ha MJeHKYy, TO Ha 3KpaHe [OJNyyaercs HE OJHO, a MHOro
H3oOparkeHnil, o6pasylolux KBaapaTHylo cetky (pue. 90).
Ecnu Ha 9KkpaH noMecTHTh MHOTOCHOIHYI0 (OTOOyMary u
NONOKHTL HA HEE MO3aHUHBIH CBeTO(MUALTP, TO nocie obpa-
60TKH Ha orobymare moJiyunTest 25 m3obpakennit ¢ pas-
JHYHOH LBETOMepenaue.

[IBeTOKOPPEKTOP MOMKET GHITh YCTAHOBJEH Ha JI000M U3
yBeJHunTeNeH, NpeIHA3HAUCHHBIX JJIsl YBeJHUEHHS 35-MuJ-
JIHMETPOBOH IIJIEHKH, KPOMe YBeJHUYHTEIEH ¢ HCIOIb30BaAHHEM
6-soabToBbIX qammn, nanpumep, TITV u ap.

LlseTokOppeKTOp B YBENHUHTENb YCTAHABIHBACTCS B CJI6-
Aylouen nocaefoBaTenbHOCTH. Koubllo yBennuutesis Bbl-
BHHUHBAETCH 0 OTKa3a, B HEro BBHHYMBAIOT TyOyC H A0BO-
OAT €ro 10 paMKH yBenuwuuTens, 3areM nojx 00BEKTHBOM
npubopa ycranasnusaercs skpad. [lognumas wig onyckas
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Puc, 89. Daementsl aepranhuoro LBETOKOPpeKTOpa:
a — Ty6yc: 6 — 3IKpaH, 8 — BePKaA3; @ — KpoHIuTelin,
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yBeNHUHUTENb, WIH, Bpalliad KoJabllo ¢ TyOyCcoM, 100HBAIOTCA,

ycraHaBJaMBaercs TaK, uToObl KBajparhl Ha 3KpaHe Gblau
yTo6hl Ha 3KpaHe MOJYUHJOCh YeTkoe H3oGpaeHue 25

ocBellleHbl CHMMETPHUYHO OTHOCHTEJIBHO LEHTPAaJbHOrO.

KBAaJpaToB, 3aHUMAIOIHUX nJyowmaae 90X90 mm,

Jns npaBuabHol paboThl LBETOKOPPEKTOpa HeobBXOAHMO
OTPEryJMpOBaTh IOJOMKEHHe HCTOYHHKA cBera. Jlamna me-
pelBuraeTcs IpeABapUTE]bHO B BepXHee [OJ0XKeHUe H
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Ecnn B yBenuuuTesie MaTOBOE CTEKIO YCTAHOB/JIEHO Ha
JaMmmne, ero Hajo CHATb H NOMECTHTHL HAA KOHJAEHCATOPOM.
[Tepsast npo0a, no pesyabTaTaM KOTOPOH ONpeesieTcs
BHIIcp#Ka W BbHOUpaerca  MO3aHMuHBIH  cBeTOQHILTP,
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NPOH3BOANTCHA Ha MOJIOCKE
OyMaru niupuHoii 20 mm
u paunod 90 mm. Takaa
NoJocka OTpesaercd 10
maGJoHy M BKJAAABIBAETCS
B mas skpaHa. C Begep-
KO D cex meuaraiorcs
naTh TNpoOHBIX  CHHUMKOB.
[lepBeiM  KajapoM AOJKeH
ObITh LeHTPaJbHblH, HaH0O-
Jiee CHILHO OCBell € H H Bl #
KBajpar.

Yyureigas, yro npubop
OTpaykaer Ha 3KpaHe He
25 usobpaxenud, a 00Jb-
e, Ha MoJocke OyMaru K
Kpaio Oyner NpoeKTHpoBa-
ThCA NATH KalpOB pasiny-
HO# maoTHocTH. M3 HHMX H
HY)KHO BHIOpaTh Haubozee
TIOJLXO /LS LI HH.

Boinepska pas meya-
TaHKg BTOPOH Npobbel ¢ MO-
3aUUYHBIM  CBeTO(HIBLTPOM
i TeyaraHue BHOCHAELCT-
BUH CHHMKa  pa3MepoM
9% 12 ey onpenensores 1no
Puc. 90. Cxema oGpasopamus ~ Ta0#. 3l
H306paYKEHHA B IBETOKOPPEK- PaccmorpeB nosmocKy

TOpE. dotobymaru c NATLIO

CHHMKaMH OJHOBpeMEHHO,

onpefeasior, Kakol uper mnpeobaamaer H Kakod HMEHHO
MO3aHYyHbIH ¢BeTOOUILTP HEOOXOAHMO B3ATL JAJs mneyard-
Hust BrTOopoil mnpoGe. Ecnum #a nepoM mnpobGHOM oOTIE-
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Ta6auya 31
ONPEAEJNEHHE BBIAEP)KKH IJI NEYATAHHS MO3AHYHOIO CHUMEKA
Hopsako-
BHIl HOMEp Moxxonaamuii 10 MIGTHOCTH Brinepua,
Kanpa pe
1 HopManpbunill, =55 o a o b o nidils 30
2 Hoppanpabife Lo ol S 20
3 HODMATBHBIR o 0w s e it a e 10
4 Hophanbusft: oo v o @ v ns 5
5 Hopsmaasumifi , DR e 2,5

YyaTKe mnpeobsanandH NyprnypHo-roiy0ple TOHA, TO HAjIO0
Opath MypnypHO-roay6oii cBeToPHALTY U T. . BuiGparusiit
MO3aHYHBIH (PUABTP YKAA[bIBAETCH Ha JKpaHe TakK, UTOOHI
kBaapar ¢ 0% cBerouibTpoM HaxomWacs BBepXy ciieBa.

Otneuaras u NPOABHB MOSAHUHbIA CHUMOK, Mbl HOAYUHM
25 KaJpoB, COOTBETCTBYIOLIAX 25 PasauuublM KOMOHHAHAM
cBeTopuAbTPOB, HayLx yepes 20%, U3 stux xanpos sbGH-
parT oiuH ¢ HauboJee NpaBUAbHOA UBeTonepeayelt U om-
pefeisioT, KaKas KOMOHHAINS CBETOMUILTPOB HAXOAHJIACH
Haj HUM. LIBeT W NPOLEHT MJIOTHOCTH CBETO(HILTPOB ONpe-
A@JSAIOT N0 CXeMe PaCIOOKEHUs: CBeTOQHIBTPOB B MO3auYy-
HOH ceTke.

B cBasn ¢ TeM, UTO LUEHTPANBLHAS YACTb OCBELIEHA ApUe,
a kpast ciabee, Mosauunble CBETODHABTPEL YCTPOSHLI TAKHM
obpasom, 4To Hanbo/Iee NJA0THbIE KOMOHHALMYN CBETODHIBT-
pOB pACrOJIOKEHbl B LEHTPE, a MeHee MJIOTHBIE — M0 KPasM.
JLna NonHOro BRIPABHHBAHUS 25 OTHEYATKOB B MO3AUUHDLIE
CBETOQHUABLTPLI BBELEHb B COOTBETCTBYIOLUIHX MECTaxX HeMT-
panbHO-Cepble (PUIALTPL, KOMNEHCHPYIOLIHE SPKOCTb MEHT-
panbHLIX H300pamenuil.

OTbICKaB Kaap C NpaBHABHOI LBeTONEPEeNaYel H 3Han
KaKas KOMOHHAIMA CBETOPHALTPOB HYXKHA AJS MEUYATH, Bbl-
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6UpaloT 3TH  CBETO-
thunbTpel M3 Habopa
H YRIaQbIBAIOT HX B
KpoHuteiin. BpiBun-
THB M3 YBeJHUHUTENd
UBETOKOPpPEKTODP,
KPOHIITEHH €O CBETO-
buneTpaMu H 00BeK-
THBOM YCTaHaBJ/JAHBA-
IOT B YBEJIHYUTE]b
e _ (puc. 91).
Puc. 91, Kpowuwireitn ¢ KOppPeRTHPYIOLIM “HPH nocJ/ienyio-
cBeTOMUALTPOM. lleH TeyaTtH H3MEeHe-
HHE BbIIIEP2KKH, BbI-
3BaHHOe TNpHMeHeHHeM KOPPEKTHPYIOUIHX CBETO(QHIbTPOB,
W mepepacuer BBIIEpPXKKH Ha Apyrod ¢opmax (6osee
9% 12 cM) MPOHBBOIMTCA OGBIYHBIM CHOCOOOM.

Wcnonp3ysi 1BETOKOPPEKTOP MpH MeyaTaHHH UBETHHIX
CHUMKOB, MOXHO [0 JBYM NpeABapUTeabHbIM NpobaM ompe-
JLeNNThL BHIAGPMKKY H KOMOHHALMIO KOPPEKTHPYIOLLHX CBETO-
(bHIBTPOB.

[TocKoNBKY MO3aHUHbie CBETO(UILTPHEl COCTABIEHH U3
noqoc ceetodpuabTpoB uyepes 20%, npu HeobOxoaHMOCTH 6O-
Jee TOYHOH LBETOKOPPEKTHDOBKM CleAyeT neyartarb C [po-
MEKYTOUHBIMH (PUABTPamMu. B n06HTeNbCKON NPAKTHKE, KAK
MpABW/IO, U 3Ta KoMOMHAlUMs 10CTATOYHA [AA MOJSYUYEHHS
IBETHONO H306paKeHusl, OPHOJIUIKEHHOTO K IIBETY OpPMIH-
HaJja.

i

O6paboTka Tpexcnoiinoii dororpadmyeckoi
Oymarn

[Mpouece o6paboTku nBeTHOM hoTOOYMAru caaraercs u3
CAEAVIONIHX onepauui:
a) NposBJeHHe, B MPOLEcce KOTOPOro noJjydyaercs TpH
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cepeOpsIHBIX H TPH YacCTHYHO OJHOKPACOYHBIX MO3HTHBHBIX
H300paKeHus;

6) orOenHBaHHe — rnpeBpalleHHe MeTaJJaHyecKoro ce-
pebpa B pacTBOPHUMbIE COJIH;

B) (HKCHpOBaHMEe — PACTBOPEHHE BCEX COMeH cepebpa;

r) NpoMbIBKa — yaajeHHe coJeii u3 ciaoes (pororpagu-
yeckol Gymaru.

Mexny nposiBiaennem, oT6euBaHHEM H (QUKCHPOBaHHEM
Heobxoauma ruiarensunas npombiBka, Ilocnme nocaeaHed
NPOMBIBKH ¥ CYIIKH MOJYYaeTcsl MHOTOLBETHOE MO3HTHBHOE
u3obpakeHue, KOTOpPOE COCTaB/ASEeTCd M3 TpeX YacTHUHO
OJ\HOKDACOUHBIX MO3HTHBOB: JKEJITOro, MypHypHOTO ¥ rofy-
6oro.

Ilsetnyto dotorpaduueckyio 6ymary obpabaThiBaloT B
HoJHoM TeMHOTE HAH B KOMHaTe, ocBellleHHo#H jnaboparop-
HBIM (JoHAPEM C JKe/TO-3eJeHBIM 3aILHTHLIM CBETODHILTPOM
Ne 166.

[Topsinok u Bpemsi o6paboTky nokasaHsl B Tabu. 32 (s
o6pabotku Gymarn -1 u ®-2).

Tabruya 32
NOPANIOK H BPEMSA OBPABOTKH ®OTOBYMATH
&
4 petcms Teuneprry
BS o : » | pa pactBo-
ué = § HaumenoBanue onepaumii MUH pa it BOIH,
o= TR T
=85 P-1|D-2 G
1 | LlpeTnoe mposBiaexue . . . . . 4 3 18+1,5
2 | MpombiBKE . + & v « . . . 4—10| 3—6 |He Buime 18
3 | OcranasauBaomuil pacrTeop . 5 5 1841
A N TIPOMBIBRA &0 & Wl sl n - 5 3 |He sume 18
5 | OTOGEIHBAHAE « « ... v « + o+ . . 5 3 1841
6 | IlpomuiBKa . et L 5} 3 |He Brime 18
7 | PuxcupoBanme . . . . . . 5 3 1841
8 | lNpomsiska . . , 2 20 15 [He Boime 18
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O6paGaTriBaioT LBeTHBE (GOTOSYMArH B maacTMACCOBHIY P B
imaerax. ﬂgﬂ MaccoBoit 06paboTKH TPeXcaoHHbIX hoTobY- 1 acTBOP
ar
ce‘ra!mrw bITh H3IOTOBJEHBI ClelHalbHble Gayuku ¢ Kao- Torai CHRRERE L R
MH. g}’.ﬂbc{)HT warpus Gessommoro . . . . . 0de
ona o]t~ R o 500 ma, |
Crandaprrsul yeerHol npossurens 0an Gymaz 20;50 !
06 '-‘
T a pacrsopa QUJABTPYIOT H CMELIHBAIOT. |
THADOKCHIAMHH cyabdara . . . . . . 22 Ocranasausaioyuil pacreéop |
OTunoKkeHITHANAPadEeHHIEH AHAMHA |
SEPHOKMENRIE 1) o s e T 5 Pacrsop A :
o pedi N SNt Sk A T oS A .:u0.5{§604zt ] |
F Tunocyasut HaTpHa . . . . . . . . 2002 3
Pacrsop B CyabduT HaTpus Ge3BOJIHOTO . WS 2
Cy_qhq?n'p HaTpus GesmogHoro . . . . . 052 MetabHCYIbPHT Kagug . . . . . . . B e
II‘S[&.‘]HH GpaMiET LU S IR N 0,5, 2 W
orai e S LG L S ] 20 Ha kd
Bona et A R B R R R 10 5(8)0;1:41, ‘
Merabucyabdur Hatpua . . . . . . . 20&
Pactpopsl A u B cmemmuBaiorest, npuuem pacreop B Bau- i i et i 3 o
BalOT B pacTBop A. :
- | Orbesusaroutis pacraop
pH NMPHUT'OTOBJEHHH MPOSIBHTENS HA KecTKofl BOfe He-
obxonHMo A06aBJaAThL CMArYampllee B it : Pacrsop A
elleCTBO — AHHATPHe- ;
BYI0 COJb STHJCHIHAMHHTETpAyKCycHoll KHUCAOTH 2 2 Ha Kpacias Kpopgmas cojb . . . . . . 20 2
1000 M2 mpostBUTEIS. B s s A e aU O e
'168 (;1_!111051%f ﬂé{UTpe NPOABMASIONIEr0 PAacTBOPa MOKHO 06- Pactsop B
d00TarThL = ¥
gxlg I1 A JIMCTOB LBETHOH (oToGyMmary pasMepom Kaanii dochopHokrcanil opnosane-
cm. Llpu BoabllleM KOJHUYECTBe ({Jo*roﬁymam pEKOMEH- e HHBf (e LpONATEL ot S S RRNL Y 12 2
AYercs NepHOMHYECKH J0BABIAT OCBEKAOUIMI DaCTBO Harpnit ¢ocdOpHOKHCIBIH NBY3aMe-
P P. LLEHHBIH e s G R I 82
Ocseacarouuid pacraop daa npossaes 5 Boaa A3 T A R L e no 500 aa.
# P 5 bl us yeerHou
OTO
ymazy [locse cMeLIMBAHHS DAcTBOp HEOGXOAUMO NPOPHALTPO-
paCTBOp A BaTh.
T s, ey 38 Durcupyowni pacraop
SrisoKcHsTHAANAPaDeH e HAHAMHH ’ [unocyabdur marpus . . . . . . . 80e
CepHOKHCbIIY R 65 5 Hartpuii OGensocyns@UHOBOKHCABIN . . . 2 e
Bons Ao e ..uo 50,0 - Bopids kienota s 0 L e an e e 210
. Bopna oL T e S e s AR OO,




e

Kpome cranfaptHoi o6paGoTKH, CyLIECTBYIOT crnocoObl
ycKopenHol 06paboTKH, OJHAKO BCe OHM YXYIaioT Kaye-
CTBO I[BETHOTO H300parKeHHs.

TMoce10BaTeNbHOCT B pexknuM 06paboTKH LBETHOH (o-
TofyMary MpH yCKOPEHHOM JBYXBaHHOM crniocobe noKasaHel
B Taba. 33.

Tabauya 33

OBEPABOTKA LBETHOH ®OTOBYMATH YCKOPEHHBIM
NBYXBAHHBIM CNOCOBOM

o
o g -
SGE Tpoxomku- sznzgf;gr-
02w HaumenoBanue onepaunil teasuocts, | P2 P
= o i pOB M BOJH,
4 =}

oge C
Ero0

1 TIDOABNEHHE . « = v ¢ + « & + 3 18+1

9 | IIpOMBIBKA + & v w0 o s s s s+ 10 He pome 18

3 | Or6eaupanue H (QUKCHPOBAHHE . . 6 1842

9 TIDOMBIBKE . . « o & & & & & & 20 He prime 18

Jlnsi MpoABJEHHsI OTMEYaTKoB HCNOJAB3YIOT TOT e pac-
TBOp, UTO M MpH UETHIPEXpaCTBOPHOM CcrocoGe.

Durcupyroue-orbeiusarouuld pacreop

Conu TPEXBAJIEHTHOTO jKeJe3da M 3THJeH-
AMaMHHTETpayKCycHOil xuejaoTs . . . 802

[Toraw R NS R SRR e d T L

JpyHaTpueBas coib THAEHAHAMHHTET-

PAYKCYCHOH KHCJOTHI R
HaTpuit GeH304CYNbOHHOBOKHCIBIA .+ . . 4 2
Kanui GpoMHMCTHIE . . o . .« « wial s 242
Tunocynbdur Harpust . . . . . - . . 120e
B A e SR e e el s TR0 Sk

JByxpacTBopHbiil crocol ympoluaer mpouece 06paboTKil
uBeTHOH (orobyMard, HO HMEET cyLlecTBEHHbIE He/IOCTATKH.
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BO-TIEPBLIX, dbuKcHpYyIole-0TOeNHEAIOLLKK PACTBOD GHICTPO
MOPTHTCA; BO-BTOPBIX, OTHEYATKY MOJyyaloTes MOHHAKEHHOH
CBETOCTOHKOCTH H ObICTPO BHIUBETAIOT.

Yekopennsiit npoiecc 06paboTKH 1BETHBIX doTobymar
HUK®U npusesen B Tabu. 34.

Tabaruya 34

NOCAENOBATEJIBHOCTb H PEMHMMBI OBPABOTKH
HBETHBIX ®OTOBYMAT

gé’g Iponomkn-| Temnepary-
e TEALHOCTD a pacTBO-
% B8 Haumenosauune onepaunil onepaunil, p%u pH BOJH,
o g MUK °C
EEFo

1 LiBeTHOE NPOSIBAEHHE . . « + + . 2 1841

DU CTTDOMBIBERE 0w o sl ke e 2 10—15

3 | Puxkcupomanue . . . . . . .o 23 14—13

AR TOEAIR Lyl e e iy e 2 14—19

5 | [pomsiBka . . d 12 10—15

[ posgasiouud. pacTeop

SrunokcuyruanapadernaedIHAMHH

CyE AT R e s g e
Cyabtur natpHa GeapomHoro . . 3.6 2
TuapokcHIaMul cyabpara . 1.2 2
IToTaur S TR i, WA 80 2
BpomueTsfl Kaamh . . . . . ... . 05 e
JlunaTpuenas coJb STHACHLHAMHH-

TeTpayKCYCHOH KHCAOTHL . . . . L 2e
Bopa . . i Bty . 1000 .
Durcupyrowul pacreop
Cunocyastut Hatpua . . . . . . . 200e
CyapduT HaTpusm GesBogHoro . . . . . 252
Bucyabhur HatpHa . . . o . 0. 4 2
Boxg! St ey TGy et QR0




OrGeausarowyuli pacréop

Kpacnasa kpossaHag coib ., . . . . . BH0e
Boma.l & byl taliatiesed T S e S S T 0 R

Ilas mpefoTBpallleHuss pasMArdeHus GoTocHos Leaeco-
obpasHo 106aBasiTh K orbenusaiomemMy pacrsopy 50 2 Ges-
BOJIHOTO CePHOKHCIOTO HATPHS.

[Tponece o6paboTku 1BETHBIX (oToOyMar, peKoMeHaye-
metii HUK®H, nomyckaer orcryniienne OT yKasaHHOTO BbI-
e TemnepatypHoro pexuma. I[Ipu o6paboTke B JeTHee Bpe-
M#A, Korjga TeMmmeparypa BOAB mnoaHumaercs po 20—22°C
H HET BO3MOMKHOCTH OXJIaflHTh pacTBOpPHI, PEeKOMEHIyeTcs
gpeﬂsapn*renbﬂo 3any0OuTh 1BETHYIO (hoTOOYMAry B TeueHue

MUH.

Hybawud pacraop

XpoMmoxanneBble KBaclbl KpHCcTaldnnueckue 40 2
Boaa A I e SR G e L T

ITo ucrevenun 3 Mux poroOymary npoMbIBalOT B Teye:
Hue 5 mux, a 3arem o0pabarbiBalorT.

3anybaennas userHas (Qortobymara Momer o6paGaThl-
BaThCsl B pacTBopax npH Temnepatype 25—30°C. C nosbl-
HieHHeM TeMnepaTtypbl ofpabarhiBaioiinx pactsopos Ha 5°C
BpeMs MPOsB/ACGHUA NONXKHO 6BITH yMeHblleHo B 1,5 pasa.
O6paborka uBeTHOH (GorobyMmMaru npu TeMmnepatype Impo-
MbIBHOM BoAbl 1o 2—3°C Tpebyer yANHHATL NPOMEKYTOUHYIO
H OKOHYATEJBHYIO NPOMBIBKY,

®upma «Ardaxosop» pekoMeHAYET CJAeAYIOLLYIO Mocie-
JOBATENbHOCTh H PEMHM YCKOpPeHHOH 00paboTKH LBETHBHIX
dorobymar (raba. 35).
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Ta6iuya 35

NOCNEAOBATEALHOCTE H PEXEM YCKOPEHHOH OBPABOTKH
LUBEFTHOH ®OTOBEYMATH, PEKOMEH/LYEMbBIE ®HUPMOW <«AT®AKOJIOP»

o
aes [Mpononsu- | Temmepary-
5o H i TEIBHOCT | pa pacTBO-
£z d aHMEeHOBAHHE OmepalH onepaunii, |poB H BOXH,
S5 E MUK °C
Cwe

1 liBeTHOE MPOABAEHHE . . . . . . 3 1840,5

2 e e R 10 12—18

3 | OrGeauBanue n GHKCHpPOBaHHE | 10 16—18

4 Il pomasieamitess 1 ST 20 12—18

5 MyBreHpa el Sl L e s 5 16—18

6 TIDOMBIRKANG G oo i el e e 5 12—18

Mpossasiowutl pacrsop

Pactsop A

STII.I'IOKCH3Tl[.ﬂﬂapa¢el—tﬁll(§ﬁ,‘1]{ﬂ]\| HH

CEpHOKHCJIBIH o b RS TS PN s U]
I'napokcunaMuy cyabara . i o 2e
Bofan 2l G e o e s s e S 0Be;

Pacreop b
[Toram e Al e Rt B M e e e
Cyasdur Hatpua Ge3asogHoro . s 2 e
BpoMuers kaamfi . . . .o . . .o . 0Oba
Boma e e e aday einian i o e GO0 e

[1pu cocTasieHdH NPOABJSIONIET0 PACTBOPA HA JKECTKOf
Boje B pactBopsl A u b no6Gasasiercs no 2 e rexcameragdoc-
tdara Harpua. Pactsopel A u B cmewmupaiores,

Orbeausaroue-urcupyromul pacTeéop

Co/b TpexBaJeHTHOrO XKejesa U 3THICH-
JHAMHHTeTPAyKcycHOH Kucaoter ., . . 80 a2




[Toram R R
JuHaTpHeBas cosib ITHICHIHAMHHTETPA-
YKCYCHOH KHCAOTHL . . | e g 4

3
-

Hatpufi GeHaoacynbhHHOBOKMCABIT . . . 42

Kanuit Gpomwucrerit . . . . . : 24 2
Innocymbur watpus . . « . . . . . 1202
Bona Rl W e e e . 1000 ma.
Pacrsop dyburean
[excameradocthar HATPHA . . . . ., ., 1 2
Copna, Ge3BONHET . . o 0 o o 4 10 e
DopMaanH s s sl . 25 2
Bomatn: e S paliet e s s e . 1000 s,

[Ipu o6paboTke UBETHBIX (BOTOrpahuuecKHX MaTepHAIOR
MOZKHO IOJIb30BATHCA CHEelHaNbHBIME HaGopamH, BbiycKae-
MBIMH OTEUECTBEHHOW INPOMBIIIIEHHOCTbIO A8 06paboTKu
HeraTHBHBIX, NO3HTHBHLIX MATEPHANOB MJIH YHHBEPCAJIbHbI-
MM HaOopamH, pacCUUTAHHBLIMH HAa 06PAaGOTKY HEraTHBHBIX
NJIeHOK MJH LBeTHOH (oToGymary. Kpome toro, umerores s
nponaxke Habopel «TpuKosop» 3aBoja XUMPeEakTHBOB T. By-
nanetira.

ITopsinox noAaroToBku pacTBopos HaGopa «TpHKOJOP»
ANSL TPEXKIOBeTHOH 00pabOTKH ONHCaH B HHCTPYKIHH, MPH-
qaraeMon K Habopy.

B raba. 36 nokasan nopsaoK M pekuM o6paboTKH pas-
JHYHBIX UBETHBIX (hotorpaduueckux Gymar. [lopsaok u pe-
#uM obpaborkn Gymar «®DoTOLUBET» PEKOMEHIOBAH MOC/e
Jqa0bopatopHOA NpoBepKH, NpoBelenHol Ha JlenuHrpajckof
tdabpuke ¢orTobymar Ne 4.

Cymka, rnannepanye M xpaHeHme

IBETHBIX (POTOCHUMKOB

[Tpexne ueM NMPHCTYNUTL K CYIIKe OTNEYATKOB, HeoHXO-
OMMO YAAJHTh C HX NOBEPXHOCTH BOASIHbIE KalllH, KOTOPBIE
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Tadauya 36
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MOIYT BbI3BATh MOfBJEHHE NATEH M BojHucrocTH. CymIHTh
IIBETHEIE OTHEeYATKH HY:KHO B OOBIYHBIX KOMHATHBIX YCJO-
BHSIX.

OTneuaTkd, H3rOTOBJEHHble Ha IVIAHUEBHIX (orobyma-
rax, Ajs npuianug uMm Gospliero 6/ecKa MOXKHO MpUKATaTh
K raafkoit nosepxsocTd. IlpumMenenne AJs STHX Hesell 3/eK-
TporasuHuesareneit nenonycrumo. [lepen rasHuesanneM ot-
MeyaTKd B TeueHHe HEeCKOJAbKHX MHUHYT HeoOXoAHMO 3any-
outh B 5%-HOM pacTBOpe aJIOMOKajlHeBBIX KBaCLOB.

Jlas yckopeHus OT/eJeHusi OTeYaTKoB, HaAKAaTAHHBIX HA
rAsiHIEeBble MOBEPXHOCTH, TeMIepaTrypa I0JA0rpeToro BO3MY-
Xa poJkHa ObiTh He Bbilie 40—45°C.

MoKHO MO/YYHTh LBETHbIE CHHMKH H C MATOBOH MoBepX-
HocThIo. Ll 3TOr0 MaToBOE CTEKJO ¢ MEJKOH CTPYKTypOH
HeoOXOAHMO TUIATEJAbHO MPOMBLITE H NMPHKATATH Pa3MOUeH-
Hble OTMeYaTKH.

XpaHuTh 1BeTHBE OTNEYATKH H3-3a HX HeOOJbIION CBe-
TONPOYHOCTH, HEOOX0JHMO B anb0OMax HIH B KOHBEpTAX.

B A Ya i ThnfieEh s i we clessaneet] oL
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