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Mpeaucaosue

Caoso «potorpadus» B nepenone ¢ rpewc-
ckoro’ o3navact «caeronuck». Qororpadiin =< noayuenne uzo6pakenus B peaynp-
TATe ACHCTBHA CBCTA N CHCUHALIGIE CHETOMYRCTBHTELHNE MATEpHaasl ¢ nocae-
Ayoutedt xuMmuucckoh uan dusmuecrol vx o6paborkoil.

IMpeaweersennnk gorcannapata — Kwasepa-obekypa (pue. 1), Oamo u3 uan-
Gosee pannux ee onucaniii npunagaexut Jleonapao ga Bunun. O xamepe-oGekype
AHCANH B TPYAAX H MHOTHC APYrHE yucHule.

Hoauaysics kamepofi-cGekypolt ana pucopanus, Qpanuy3ckHil XYA0MKHHK H
nzobperatean JI. M. Jlarep cosmectno ¢ H. Huencom mzofpea nonwii cioco6 1io-
ayuenns doTonsoGpamennii Ha caonX ¢ rajorenniamu cepeGpa W HaaBaa ero da-
eepporunued. Coobuenne o wosoM rzolpercuns Ouao caeaano 7 susaps 1839 r.
ra sacepanun Tlapumexofl akanemun nayr. IX Memaynapoanuil xonrpece nayu-
Holt w npuxaaauoi Gorvorpadun, ntpoxcauswmii 8 1935 r., NOCTAaHOBHA CYHTATh
7 supapa 1839 r. anem HaoGperenus (otorpadmi.

boasmoii Bknaa B pazsutee Gororpadhun BHccan pycckue yuennte, hotorpabn
H H3obperaTean.

B nawmeit crpane yenemuo pasppsaiorcs nanGojes nMepenexTHRHEE Hanpaslie-
iR Henoan3oBanns otonpoueccon: saekTpoororpadi, GoToTeprnonnacTiKa, No-
ayiposoarnkosan dororpaduas m ap.

Cosepuiencrsysch, thotorpadua Bee Goablle Nponukaer B pasaHunbie chepul
uejopeueckoil aesteabnocTH, TPyAHO Ha3BaTh OTPACTL HAYKH H TeXiukH, riae Gu
ona ke npumensgacs. PorTorpadus Bo MHOTOM CHOCOGCTHYET TEXHHHECKOMY NpO-
rpeccy. Baaroaps eil Gbian ciedann Mucrud Hayyusie OTKPLITHA,

PacemoTpus pekoTophie ocHoBHBIE BHAN Hayunoif n Texuuueckofi dotorpadun.

Muxpogrotozpaghus no3BOARET 3arewaTIETh YBEAHUCHHLIMH B COTHH H THICAYH
pa3 meabuaiimme o6beRTH M uwacTiub BewmecTsa. € nomomble Mukpotororpadpun
obsapyaens Miords npoucccnt uoapacuus. Mukpodororpaduponanne ocynieer-
BAACTCA HA CHEUHAABHLX npHOOopax — MHKPOQOTOYCTAHOBKAX, KOTOPLE COCTOHT
13 (oToannapata, CORIHHEHHOrO ¢ Mukpockonow., PortorpaduposaTh HecaeayeMbie
O6LeKTH MOKHO (B 2aBHCHMOCTH OT NOCT2BJenHOfl 3a4auy) B BHAHMHX H HeBH-
AMMBIX TA330M YARTPEDHOICTOBRX HAH HEpPaKpacHsix ayvax,

Penreenocpathus menoanavercs B MRIHIENE, [03BOJSET NOJAYUHTH CHHMOK
O0LeKTOB, CKPRITHX OT HenocpeacTaeioro wadmoienns. CheMKa TPOHIBOIHTCA €
HPHMEHeHHEM HCTOMHNKA PeHTIeHOBCKEX Jyvweil

Acrpodoroepaghua — vayka, ¢ NoMCUILI0 KOTOPOH 3aHHMAKTCH HIYHCHHEM
actponoMuueckux o6uexton. llepnme dQororpaduy nebecnux Tea Ouin noayuensl

Puc. 1. Kamepa-o6exypa Temma ®pesnyca
1 3



.B Cepelnnne Npomnioro sexa. B mactosuiee BpeMs LA ACTPOMOMNUECHON CLEMEX
HMEIOTCs  cllelHastknEe Mpubope — actporpadul, NpeAcTapasnwitHe coboll Teae-
CKOMN, B OKYAAPHOH WaCTH KOTOPOTO MOHTHPYRTCH Kaccera ¢ PoToMaTepHaaoM,

Kocuuneckan oroepadua npeinasHadeHa ZAf CheMKH KOCMHYECKAX COBeK-
TOB ¢ SETOMATHUECKHX MEMINAHETHHIX CTAHUHA H KOCMHYECKHX Kopalaed, ynpan-
aseMelx wocMconasTaMi, Hazano stomy euzy dororpadun 6MA0 nonoxEeno B Ha-
wefl cTpane. Baaronapa koemuyeckof GOTOrpadinRE TOMYUYEHL CHAMKH H COCTABICH
atnac o6paTHOR CTOpPOHBI JIYHBI, KOCMHYECKMMH ANNApPATaMA Depeand Ha 3eMaid
doronzobpakennn nosepxiucetd Bewepw n Mapcea.

Paduozpapia npuMenserca NPH Bayyennn HONHBHPYIOWAX HanyyedHld B ¢u-
3uKe, AZepHOfl TeXHHKe, AJA H3YUEHHA KOCMHYECKHX JAy4Wed, KOUTPOAA NPOMBIl-
AeHHBIX N38eanil W T. A. Daaroiaps papHorpadii H3yyalT NpoleccH HASPHBIX
peavuuil. Tak, sagnenHe pazROaKTHBHOCTH Oblao ortkpeito 5 1896 r. (ppaHuyscknM
yuenMm A, BekxepedeM 10 MOUepHEHHIO HA (OTONIACTHHKE.

AspopaTozpagun noaponsieT PoTorpaduposaTh MecTHOCTL ¢ posldyxa (camo-
JIETd, BEPTOASTa, MCKYCCTBeHHOTO CHYTHEKA W T. 0.}, [lo moayuendwim aspodoro-
CHIIMKAM CO3A3IOT TOMOTPadHYECKHe KAapTol, ODPOBOAAT TeoNOTHYECKHE WCCAeioBa-
HHSA, 38MAEYCEPOHTERBHBIE, JeCOYCTPOHTSAbHEIE H apXecAoTHUECKHe paloTw, BeAYT
MpOEKTHPOBAHRE HACENEHHHX TYHKTOB, JOPOY, MHHWH 3aekTponepeaad W T, m,

Dotorpatua TakKe WRPOKO NPHMENSSTCH B FOABFPadHA, B KPpHMHHAJTHCTHEE,
aHTPONoAOTBH, MeTEOPONOrHH, MeTaanerpadn 0 Apyrax ofaaciax,



FJTABA 1
®OTOATINMAPATDI

§ 1. OCHOBHBIE 3TANbI ®OTOTPADHYECKOIO NPOUECCA
HA TAJIOTEHHJIAX CEPEBPA

DoTocLeMKa OCYUECTBIAACTCA €
nomoubio (oroannaparta — BLICOKOTOYHOrO onTHYecKoro npnoopa,
COCTOSIEr0 H3 psaa Y3JI0B H MEXaHH3MOB, Ba:KHEHIIHMH M3 KOTO-
puix siBasiotes: obbekTus / (puc. 2); npucnocobaenue 2, obecueii-
Baioulee HaBOAKY n300pakeHHs Ha PE3KOCTL; 3aTBOP J; CBETOHe-
npoHHUaeMblii Kopuyc 4, sauiminaloninii goroMatepsag oT 1ocrto-
POHHEro cBeTa; BHAOHCKATEODb J; KaJpoBOoe OKHO 6; Kaccera o cpe-
TOYYBCTBHTEALHBIM MaTepHajaoMm 7.

OODBEeKTHB COCTOMT M3 CHCTEMBI JIMH3, CO3/IAI0ULNX HA CBETOUYH-
CTBHTE/ILHOM cJoe (poTomarepnaja usolpaxenne o0ObEKTa CheMKH,
Hdaa noaydenus 4erkoro nsobpakenHs Jenaior (oroannapar pas-
JBHXHBIM HJIH O0BEKTHB ¢ pesb0oil, 1M03BOAMIONEH HIMEHATh €ro
nofoxenue orHocHreabno Qorocaos. C nomolbld 3arsopa OTKPbI-
BaeTcs AocTyn K (porocaoio chopmupoBannoro odbekTHBoM H3006pa-
Kenun obbexkta cbemikn, Ilpn sTom npoeunupopanne npojojKaercs
B TeYECHHE YCTAHOB/EGHHOrO BpEeMeHH (BpeMeHH 3KCNOHWpPOBAHHR).

Ha npumepe noayuenus uepHo-6e/10ro H300pamenHsa NOACHHM
HPHHILHI coBpeMeHHoro cnocoba ¢ororpaduy, OCHOBAHILI Ha NPH-
MEHeHHH raJjoreHnjaocepedpannx KeaaTHHoBuX (orocqaoes. B coc-
TaB IMYJALCHOHHOTO €108 (POTOMATEPHAJIOB, YepHO-0esblX HIN 1(BeT-
HBIX, BXOAAT MHKPOKPHCTAMIbl CBETOUYBCTBHTEABLHLIX TaJOreHHHbIX
coJieit cepebpa (B OCHOBHOM OPOMMCTOrO H HOJNCTOro), pacnpeie-
JEHHBIE BO B3BELIEHIIOM COCTORAHHKI B BOAHOM pacTBOpe KejaTtHiia.
(Bapech kpHCTanJI0B B pacTBOpe KeJaTHHA HBJSIETCH cycnensueil,
OHAKO 3TH CHCTEMLI COXPaHHJIH HA3BAHHE «IMYJABCHA»). DTOT CJoil
HagocuTes Ha Gymary, CTeK/I0 WJIH HETOpIOHYIO NJIEHOUNYIO OCHOBY.

B ¢ororpadin nanbosbliee pacnpocTpaHeHie NOAYYHJ JBYX-
CTAJAHAHDBIH HeraTHBHO-NO3NTEBNLIH cnocob noayvenus (poronzobdpa-

Puc. 2. Cxema o-
Toannapara




Keunii, cKkiaawBaouiics M3
CACAYIOUHX OCHOBHBIX 3Ta-
IOB: npolecc CheMKH, Hera-
THBHBII Apouecc, MO3HTHBHLIA
npouece. Tlpu cwemxe noj
J2HCTBHeM CBeTa Ha pasfiHu-
HBIX YYaCTKaX CBETOYYBCTBH-
TeJIbHOTO cJ0A  obpasyercA
HEBHANMOE TI/1a30M, Tak Ha-
suiBaeMoe CKpuiToe wusobpa-
Kenue.

[Tocne cwvemMEn Kaccety
(poroannapata nepeHocsaT B
TeMHoe nomelenne aus obpa-

Prc. 3. Heratus (o) u nosumis (6) Gotkun (oromaTepuana. DKc-

NOHHPOBANHBIH tdoromare-
puan obGpabaTeBaioT (B TeMHOTe HJM NPH OKPauIEeHHOM HCAKTH-
HHUYHOM OCBEIleHHH, K KOTOpOMY He uyscrtsHTenen ¢ortocnoii), T. e.
NpOABJIAIOT, ONYCKas B MNPOSIBHTENb (B CHeUHAJNbLHBIA XHMIUeCKHH
pacrsop), nospoasoOUE CKpLITOe H300paXKeHHe NpeBpaTHTL B BHU-
aumoe. ITocae storo ¢oromarepnan npoMsiBaloT B BOJe, yAanas
OCTATKH MPOSIBHTEJS, H 3aTeM NePeHOCHT BO BTOPOl pactBop ((PHK-
cax) ans yaanenus u3 (OTOCJHOs OCTATKOB HEe TNOABEpPruIerocs
OCBEILEHHIO H He NPOsBJEHHOro rasoretnjioro cepebpa. ObpaboTka
MaTepHaJa B (HKCaxKe HA3LIBACTCA NpOLECCOM (PRKCHPOBaHMS.

Beaen 3a HKCHPOBaHHEM CJEIYET OKOHUATeNbLHAsl POMLIBKA H
cywka goromatepnasa. :

Onucaunslii nponecc Xumuxko-(ororpaduueckoii o6paborkn ¢o-
TOMaTepHa/la Ha3bIBAIOT HEraTHBHBIM NPOLECCOM, a MOJYUCHHOE
uszobpaxenne — nezarugom (puc. 3,a).

C ueratuBa mnoayuaior nosurus (puc. 3,0). IlosuTHB MoMKer
OBITh H3roToBjen Ha (dorobymare, chnenHanbHoil QoTonacHke HAH
¢oronsacrunke. Ilpomece ero HaroToBAeHHA Ha3LIBAIOT NO3UTUB-
Ko, O Takie COCTOHT H3 ABYX OCHOBHBIX 3TanoB: 3KCIOHHPOBA-
HHA MO3HTHBHOrO MatepHaia (B AaHHOM cjyuyae nedaTH) H €ro XH-
MHKO-(hoTorpaduueckoii 06paloTKy.

C uepuo-Gesioro HeraTHBa NOAY4alOT YepHO-Gesblfi NO3HTHB, C
IBETHOTO HETATHBA — LBETHOM MO3HTHB.

ITeuath oCymecTBAAIOT KOHTAKTHHIM HJH IPOEKIHOHHLIM CNOCO-
G6om. Ilpu mepsom cnocobe mosyuaioT NMO3UTHR, COOTBETCTBYIOMHIT
No reoMeTpHUeCKHM pasamepam Heratusy. Ilpu sToM werats u nosu-
THBHBIH (QOTOMATEPHAN 34KAaABIBAIOT B KOMHPOBAJLHYIO PAMKy HJIH
CTAaHOK (KOHTAKTHARA TEYaThb) M 3KCNOHHpYIOT uepe3 weratus. [lpn
BTQpOM cnocofe NO3NTHB MOeT OHITh YBeJHuYeH, YMeHbleH HJIH
NOJY4YeH B OAMHAKOBOM ¢ HeratnsoMm MacmraGe. [ns npoexuunom-
HOil TeuaTH npUMEHNIOT NpuGOPH, Ha3wBaeMele (OTOYBeNHUHTE-
JAMH,

Tak nasoiBaemble ofpalnaemble uepHo-Oeable H nBeTHbie (oTO-




MarepHaJibl nocje CheMKH H CneiHaabHoil XHMHKO-(poTorpadHIecKon
06paboTKH JAOT rOTOBBIH MOSHTHB H H3GABJANIOT OT HEOOXOAUMOCTH
NOJy4YCHHS HeraTusa.

§ 2. NOJNIYYEHHE ONTHYECKOTO H30BPAKEHUSA B ®OTOANMAPATE

HsoGpaxenne B ¢ortoannapare
noJy4yaloT ¢ JOMOLLbI OGBEKTHBA, KOTOPBHIH COCTOHT H3 CHCTEMBI
UEHTPUPOBAHHLIX JMH3 W aAHadparMsl, 3aKJIIOUeHHBIX B OOLULYiO
onpasy. Kpome JHH3, HexkoTopbie OOBEKTHBHI HMEIOT CHCTEMY
sepkaJ. Jlas cneuHanbHLIX nesed (Hanpumep, Aas CheMKH B YJib-
TpapHONETOBHX HJH HH(PPaKPacHLIX JyuyaX) NPHMEHSIOT JIHH3L H3
KBapua, KAMeHHOH COJIH.

B 3saBucuMOCTH OT Xapakrepa NMOBEPXHOCTH JHH3LL JEJAT HA CO-
Gupatoune (n0/10¥KHTEAbHLE) JIHH3E (ABOSKOBBINYK/BE, [JIOCKO-
BHIMYKJIbIE, BOTHYTO-BHINYK/LE) H paccenBaiouine (oTpHLAaTe bHbIE)
AHH3H  (ABOSIKOBOTHYTHIE, IIJIOCKOBOTHYTHIE, BBIIYKJO-BOTHYThIE).
Cpeausis yacrh y cobGHpAIOWHX JIHH3 TOJILIE, a Y PacceHBAIOIIHX
JIHH3 TOHBIUIE, YeM Kpas.

Paauycel cdepuuecknX TOBEPXHOCTEA JHH3bLI HA3BIBAIOTCHA
paduycamu KpuBU3HbL AUH3GL, @ NPAMas JHHHA, NTPOXOAAILAA yepes
uentpat C; u C; (puc. 4) oxpyxuocrefl, —2aasHoil onruteckod
0cbI0.

[Mapanaensuslit nyuox ayuel cBeTa, NPOXOAsl uYepe3 orpaHHyu-
Baiomyio auadparmy b, nonagaer Ha coOGHPAOMLYIO JHH3Y, nocae
KOTOpOIil JIyun cXoaaTcs Ha sxpane J B oAHON Touke F, HasnBaeMo#H
OellcTBUTeAbHBIM 2AA8HbIM (POKYCOM AUHSBL.

Ta wacrp, rae pacnosaraloTcs npeaMeThi, Ha3LBAaeTCs NPOCTPaH-
CTBOM 0GBEKTa, a KX H300pameHHe — NPOCTPAHCTBOM U300parKeHuil,

Puc. 4. TTpoxoxaenne cne-

Ta yepe3 TOHKYIO0 ABOsKO- —_— ]
BLOYKAYIO JIHH3Y il

Puc. 5. Conpskenusii
hokyc



Ecan BOAM3H OT JAHH3K HaXo-
JUTCH TOUYEYHBIH MCTOUHHK CBETa,

= H JYYH OT Hero najgamT Ha JHH3Y

T - pacxoisulAMCs NYYKOM, TO NOCJe
S nipeJoMJiennsi oni coGepyTces B TOU-

—_— - Ke S (puc. 5), naseiBaeMoii conpa-

HEHHBM PoKyCOM.
Paccrosuve oT 1eHTpa JIHH3BI
- JI0O TOMKH nepeceyeHHs nmapajjesb-
E,_:’:' s}oﬂggﬁ’“ﬁ;gﬁogfﬂzr;z HOTO nyuka Jyueil ¢ ONTHYECKO#
AHHIY 0CbI0 Ha3bIBACTCS] 3A0HUM 2AQBHLLM
PoKycHOIM  pRCCTOSAHUEM  JTHH3HL
Taxum ke cnocobom naxonar nepeduee 2aasHoe (PoKycHoe pac-

crosnue. Oun paphel Mexy coBGoil.

I'naBnoe ¢okycioe pacctosinie 3aBHCHT OT PajHYCOB KPHBH3HLI
JIHH3B H NOKasare/s npeaoMJenis CTeK.a.

Bax<noe 3navenne HMEET ONTHYECKAs CHJIa JMH3BI, H3MepscMasn
B auontpusx (). [Tpn stom npuuaMaercs, UTo JnH3a ¢ GOKYCHBIM
paccrosinuem 100 cm umeer ontHueckylo cuay B 1 JL

Ilpu npoxoxaennn uepe3 pacceHBAIOULYI0 JHH3Y NapaienbHblil
Ny4yoK Jydeil pacxoautes B pasuble croponbl (puc. 6). Ecam arn
pacXoisuiHecs: JyuH MBLICJEHHO NPOAOJIKHTB, TO OHH NEpeceKyTed
H B TouKe F nonydutcs MHHMBIT riaBHbii QOKye Jnusbl. ¥ oTpuna-
TEJALHBIX JNH3 UMeeTcs Muumoe (okycHoe paccTosHHE H MHHMOEC
nzo6paxenne. 1o naobpazxenue HeAb3d NOJYUYHTh HENOCPEACTBEH-
HO Ha MaToBOM crekae uaH goronnenke. Ono obpasyercss He ca-
MHMH JYYaMH, 2 HX NPOJ0IKEeHHEM.

Hsobpaxenne npeamera AB (puc. 7) B ontnyeckoil cucreme
(o6neKkTHBE) CTPOHTCS ABYMA OCHOBHLIMH Jyuamu: Jydom /, na-
JLAIOULHM Ha ONTHYECKYIO CHCTEMY HapanseqbHO ee riaaBHoil onruye-
CKOH OCH H nepecekawnollUM 3aAHHil raasBublii gokyc F’ cucTeMul
nocJe OpeoMICHAs; JyuyoM 2, NpoXOAsiiHM Yepe3 nepeanuii raas-
neti gokye F ¥ MAYIHM nocje BHIXOZA M3 CHCTEMH Napajijienbio
rIaBnoii ONTHYECKOH OCH.

3annee raasHoe (oxycnoe pacctosme [ coOmpaiouleil JAHH3L
H PaccTosinus OT NpeaMera Jo JHH3B g H OT JHH3H J10 H3obpaxke-
HHS @ HAaxo/UITCH B ONPENEeNeHHOH 3aBHCUMOCTH, BLIparkaeMoi

A !
'
/
8 F F! s
1 Puc. 7. Tloerpoenne on-
THYECKOro HEOGDHJKE'
2 Al uHs  NpelMeTa ABYMs
F - JAyuaM#, NPOXOAAULHMH
i a o \ wepes  ABOSIKOBHNYK-
re > AYI0 JHH3Y



OCHOBHOIl hopMYAOI AUHIL
lja+ 1/a" = 1/f".

YBeanueHne paccTOsHHA OT NpeMeTa 10 JHH3HE Baever 32 coboii
yMEublIeHHE paccTosiNNSl OT ero nzobpamenna A0 JHH3E, H naobo-
poT. YKa3zanHoe ycaoene oGecneunBaercs (poKycHPOBKOil 0ObeKTHBA
(poToannapara nepej creMKoii. PaccMOTPHM OCHOBHEE TOJIOKeHHA
npejaMera, XapakTepHble LI CheMKU.

I — 06BbeKT CheMKH HaxoAuTCesi B OCCKOHeUHOCTH, T, €, a > 2F
(puc. 8); ero nsobpamenne B CHILHO YMCHBIICHHOM BHAE, ACHCTBU-
Teabnoe, o6paTHoe 6yaer pacrnogararthes B 3aanei Goxasibuoil njaoc-
KOCTH ONTHYECKOI cHeTeMb! (00BEKTHBA, JIHHSLL) | _

2— 06bEKT HAXOAHTCS HA KOHEUHOM OT JHH3H WIH OGBEKTHBA
paccTosiHiH, KoTopoe OoJblie JABOHHOro (POKYCHOro pacctoniis;
nzobpaxieHne npeamera AeiicTBATEAbHOE, 00patnoe, yMenbuleHnoe
pacloJyiaraeTcs MeXKAy 3aJAHHM TJaBHLIM H ABOHHBLIM (POKYcaMmi; 3T0
HanOoJee xapakTepHuil cayuail dotorpaduueckoil cheMkn;

3 — paccrosinne 0GBEKTa OT JHH3B PABHO ABOHHOMY (QOKYCHOMY
paccroannio; nzobpazxenne jeficTBHTEALHOR, 00paTHOE, B HATYPaJb-
NYy10 BEJHUHHY pacnoJjara-
ercsi Ha JBOHHOM 3ajiHeM -,
GoxycHOM paccToAHHH OT — &%
JIHH3BL; i

I
il

aF

4 — o6bekT pacmogara-
eTcH MeX1y JABOHHBIM H
rAaBHbiM  (oKycamm JHH- 1
3ni. HM3aobpaxenne 6Gyner
AelicTBHTENBHEIM,  oOpaT-
HBIM, YBeJIHYCHHBIM H Ha-
XOAHTLCST OT JIMH3BI HA pac-
crosHun Gosplie ABOHHOTO
saanero ¢oxycnoro pac-
CTOAHNSA:

5 — obbexT pacnoaara-
ercsi B nepenneil dokasib-
HOIl TIOCKOCTH; HPH 3TOM
NOJOXKEHHH OCHOBHLIE J1Y-
Ui, ydJacTByloUlHe B TNO-
CTPOeHHH  H3oGpareins,
BLIIASE M3 JIHH3H, HOHAYT

or

. |
- Y

-?qlf-—__.

napanjenbio ApYyr Ipyry, I 3
T. €. n3obpaenue Oyner Lipr G
Oeckoneuno OOJBUIEM H a2

PACTIONOKUTCH B feckoHeu-
HOCTH® Pue. 8 Tlocrpoenne ontHueckoro uzobpake-
6 ! 6 HHA 06beKTa ABYMS OCHOBHBIMH JYYAMH, NpO-
— ODBHEKT pacna.nnara- XOAAWHMI  Hepe3 TONKYHD ABOSKOBBIYKJIYIO
€TCa  MexXAy JIHH30H N JHH3Y



népeatnM (POKYcOM; JHH3a AefACTBYET KAk YBeJNHUHTEeNbHOS CTeKNOo,
T. €. i3ofparkeHne GYAeT MHHMBIM, OPSIMbM H YBENHUEHHDLIM.

OTHolleRHe JHHEHHBIX pasMepOB ONTHYECKOro H3ofpakeHua ! K
JIMHEHHBIM pasMepaM H300paxkaeMoro ofbekra Z HasblBaeTCH MaC-
wrabou usobpascenus,

§ 3. HEAOCTATKH ONITHYECKHX CHCTEM

IIpn wcnonb3oBaHHH B KavecTBe
$oToobberTa npocToil AHH3E MONYYAIOT HELOCTATOYHO YETKOE H He
TOYHOE 110 reOMeTpHUeCKHM pa3MepaM usobparkenne. DTH pedeKThl
H306paxkeHHs B TOH unH HHOH CcTeneHH XapakTepHpl M AAA APYIHX
ONTHYECKHX clcTeM H O0yCJA0BJeHB PAACGM ONTHYECKHX HepocTart-
KOB, HOcAiluX oflee naspanHe aBeppauyud. K aTHM HedocTaTKaM
oTHocHTCA: cdepHueckass abeppaunn; xpomaTuyeckas afeppalns;
JUCTOPCHA; aCTUTMATH3M; KoMma.

ABeppalin yMeHbIIAKOTCS WAH OPAKTHYECKH YCTPaHAWOTCA Y-
TE€M CMeLHAJbHOTO Dacu€Ta i H3TOTOBJAEHUS ONTHYECKHX CHCTEM,
COCTOMIIUNX M3 HECKOAbKHX JlH3. JIuH3L noabGupaior Taxkum obpa-
30M, yToOBl adeppauti KaXkKAod ¥3 HUX OBUIH MPOTHBOIONGKHLL M0
SHAKy W rfacHiH ApYr ppyra.

Cepepuueckaa abeppayus BOSHHKEer BCAGACTBHE TOrO, UTO IO-
nasuiifi B AHH3Y, HAH OOBERTHB IHPOKHH NYYOK JAy4ed nocsie mpe-
JIOMJEHHA TIepeceraercsl HE B OAHON, a B HECKOJNbKHX TOYKAax, pac-
NOJACKEHUBX Ea CAaBHOA onTHueckodl ocu (puc, 9). Bro apneHue
ofYCNORNEHO TeM, UT0 CTeNeHb MPeNoMJeHHA Jyuell, Monafaloinx
Ha Kpas JHH3B, GoJbllie, deM Jaydell, HAVIIHXK OJHXKe K LUEHTpPY.
YMenbuas AHAMETP BXOJIHOCO 3padKka AHH3EL, T. e, cpe3as kpalikne
JAYUll, MOKHO B H3BECTHON CTENeHH YMEHLIHTDL BJIHAHHE 3TOTO BUAA
abeppanny. Benavuuna cgepryeckol aleppalud 3aBHCHT OT (POPMH
# OTHOCHTEJIbHOTO NOJOKEHHA JUH3B (HIH APYToH onTuueckoil cuc-
TeMbl}, a TaKMe OT DOJOHEHHA HX OTHOCHTeJABHC OODBEKTa HIK
MA0CKOCTH H300pakenus.

Ha npaxruke npu usroroBaeHH# (PoTo06LEKTHBOB BanAHHEe ce-
pHyecKoil afeppaunH yMeHBLIAOT NyTeM noAbopa K codupatoleil
JayH3e HeCKONLKO MeHee CHAbHOM paccenBalomled. [Ipu sTom yerpa-
HAETCA B OCHOBHOM afeppauusa KpaeBHX nydeil. O6nexTdBL ¢ X0po-
MO McapasaeHHoll cdepHueckof
aGeppauneil ofecneuuraOT Npa-
EHALHYIO Depeldayy BCero, 4To
RAXOAMTCH Ha HX ONOTHYECKOH
CCH, 0 Ha3biBAIOTCA af/ianaTaMu,

Xpouaruseckana abeppayis
n6ycroBieHa [HCHEpPCHefi cBe-

[ epepusecnan alp- 13, IPOUCXOAAEN IPH MPOXOK-
jieHHH €ro vepes JHE3Y, JTO

pous
T
a ABJeHHEe, KAK FOBOPH/IOCE paHee,

Puc, 8, Cdeprueckag abeppaus CBA3AHO C TeMm, YUTO JeiicTBHE

> (Tnegeing »
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JHH3Bl B O0LEKTHBA OCHOBAHO Evui o 3
Ha TNpHHUHOE npejoMJeHus e s ]
csera npusmoi (puc. 10).
3HauHTeJIbHO®  yMeHblie-
HHEe XpOMATHYecKoH abeppa-
IHH JOCTHTAETCA MyTeM coue-
TaHHsi B ONTHYECKOH cHCTeme
COGHPAIOUIeH JUH3H, HITOTOB- Puc. 10. Kposarwiecxsy abeppans
JIEHHOH H3 ONTHYECKOro CTeK-
jga ¢ GoabimuMm Koshduuuen-
TOM H pacceHBaiouleil JHH3L A3 CTEKJAa ¢ Maabm Kosdduunentom
npesonsenns. Takas aBoiinasi JIHH3a HA3BIBAETCSH aXpOMaTHYECKOM,
a 00beKTHB — axpoMaToM, HJAH JganamadTHOd JauH30f. B Takux
o6beKkTHBaxX o6biun0 ObIBaeT ycTpaHeHa XpoMmaTHueckast abeppalius
Ha ABYX OCHOBHBIX Y9aCTKax CHeKTpa.

B cBAsn ¢ TeM, YTO B TNOCJCAHEe BpeMs 30Ha CHeKTpajib-
A0 YYBCTBHTENBHOCTH (DOTOMATEpPHANOB 3HAUMTEJNLHO pacillupena,
nospHjacA GoablIOfi  ACCOPTHMEHT IBETHHIX (oToMaTepHanos,
a TakKe MaTepHaloB, YYBCTBHTEbHHIX K uH(paxkpacuol 3one
crekrpa, Tpe6oBanus K XPOMaTHYECKOI KOPPEKUHH OGBEKTHBOB JUIs
CTIeUHaAbHBIX CBEMOK Bo3pocaH. OnTHueckas cHcTeMa, HCNpaBJjieH-
Has Aas Tpex H 0oJee y4aCTKOB ONTHUECKOTO CIEKTpa, Ha3LlBaerc:
anoxpoMaTH4YecKoil.

Hucropcus xapaxkrtepnsyercsi HCKPHBJCHHEM MNPAMBIX JHHAN
H HMEeT TaKoe JKe INpoHCXomxaenue, 4To u chepuueckas abeppa-
uus (puc. 11). Ha xapakTep AMCTOpPCHH BAHSIET nojoxenue auad-
parmel; ecaH nHadparma pacnojioXKeHa nepei JHH30I, TO JHCTOP-
cust uMeer Goukoobpasuyio Qopmy, ecan 3a JHH3OI — MNOAYIIKO-
o6pasuyio.

Sror BHA abeppanuu YCTPaHEH Yy CHMMETPHUHBIX OGHEKTHBOB,
COCTOSIIHX H3 JABYX OJHHAKOBLIX KOMMOHEHTOB, MEMAY KOTOPBLIMII
pasmeutaercs anadparma. Takne ONTHYECKHE CHCTEMBl H HCIPaB-
Jenuple H3006paxkeHus HasHBAaOTCA oprockoniueckumH, CpBoboa-

Puc. 11. lucropeus u sasucumocts ee Puc. 12. Acturmarusm
dopms or nosoxenns AHadparss
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HBIMH OT AHCTOPCHH MOTYT TaKkKe ObiTh
H HECHMMETPHUYHBIE, CHeUHaJbHO pac-
CUHTaHHDIC ONTHICCKHE CHCTEMBL.

Actuemaruss nposBASETCHs B HEBO3-
MOMHOCTH HOJYHEHHA OJHOBpEeMeIrHoi
PE3KOCTH BepPTHKAJLHBIX H FOPH3OHTAJb-
HeiX  Juunil. Msobpamenune Touku B

(pue. 12) mepepaercs npu acTHIMATH3-
‘M€ B BHJe IOpH3OHTAJAbHOTO B, HIH
Puc. 13. Koua BepTHKagbHOrO B, wTpuxa. SIBmennue
ACTHIMATH3MA MOXKeT BO3HHKHYTb IPH
HEJL0CTaTOUHO TOUYHOM CHepHuHOCTH JHH3LI, HO Yalle H CHAbHEE OHO
OGHAPYKHBACTCS, €C/H 00BEKT HAXOANTCH NOJ HEKOTOPLIM YIVIOM @
K ee onrtnueckoii ocn. Beamunmna acTHrMaTH3Ma 3aBHCHT TaKXKe OT
NONOKEeHHsT AHadparMbl OTHOCHTE/AbHO JHH3BI.

ACTHIMATH3M OTHOCHTCS K YHCJAY HauOoJee TPYAHOHCHPABHMBIX
HEJOCTATKOB M HCHpaBasiercs nofabopoM ONpeiesieHHoro coueTais
JHH3 € pasanunoil KpiensHoii nosepxuocri. OOGbEKTHB ¢ yCTpaneH-
HBIM 4CTHIMaTH3MOM Ha3LIBACTCA ACTHTMATHUECKH HCMpPaB/ICHHBIM,
HIH anacTHTrMaToM.

Crneayer ykasarb, YTO 3TH HE/IOCTATKH BCe JKe YACTHYHO MPHCYT-
CTBYIOT B 00BEKTHBAX, OCOOEHTO UIHPOKOYTOJBLILIX.

Koma ssasiercsa pasnoBuanocTbio cepuucckoil aGeppauun 15
HAKJOHHOTO K ONTHUECKOIl OCH JHH3W nyuka ceera. Ilpm arom B
CBfI3H C Pa3HbLIM XapaKTepoM MNpeJOMJCHHA JiyyeH H acuMMeTpHu-
HBIM CTPOEHHEM NYUKa n3obparenue TOMKH mojydaercs B BHIE 3a-
NATOH. JTOT HEAOCTATOK ycTpaHsercs noAGOPOM COOTBETCTBYIOULHX
JIHH3, T. €. NYTEM CHeLHaJbHOro NPEeIBapHTEJLHOrO pacuera OINTH-
yeckoit cucremnl (puc. 13).

§ 4. POTOITPAPHUECKHE OB HbEKTHBDI

@oT000BEeKTHBL B COOTBETCTBIH
C X KOHCTPYKTHBHBIMH OCOOCHHOCTAMN AEAATCH HA CHMMETpPHUHDBLE,
NOJYCHMMETPHYHBIE, HECHMMeTPHYHBIC.

K cummerpununpim otnHocsitess oObekTHBH (puc. 14 a), umelomue
abcooTHO OMHAKOBLIC nepeaunii 1 3ajuuii KOMIOHEeHTHL.

[Moaycummerpuunnie ob6wexTusul (puc. 14,6) npu oAHHAKOBOf
KOHCTPYKLHH KOMIOHEHTOB MOIyT HMETh HeOAHHAKOBHI paauyc
KPHBH3HB HX OTAEJbHBIX 3/IEMEHTOB WJIH HEOJAHHAKOBHIE (POKyCHBIE
paccTostHHA.

Heclimmerpuunble oObekTHBH (puC. 14,8) nMeoT pasianuHbie
nepeannil W 3saAuuit kommoHenTn. HecumMerpuunblie OOBLEKTHBGI
noayumnJn HaubosblIee pacnpocTpanenue B (potorpadum,

Hmeerca eule ase rpynnsl 00BeKTHBOB: 3epKaJbHBEIE H 3€pKajib-
HO-JINH30BLIE, A TaKkKe C INepeMeHHBIM (OKYCHBIM pacCTOSIHHEM
(nankpaTHueckne 0OBEKTHBH).

OcuoBHble TEXHHUYECKHE XapPaKTEPHCTHKH (OTOOOBEKTHBOB pas-
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Puc. 15, OcnoBite TOYKH, NAOCKOCTH H
OTPe3KkH ONTHYECKOil cHeTeMul 00LeKTHBA

7
5 l =
1 - Puc. 14. ®oroo6LeKTHBL:
5 @ — cHMMeTpHuHbe; § — NnoJayYcHMMeTpHyHbe;

& — HeCHMMETPHYHbIS

AENSIOTCH HA TPH TPYNUbi: KOHCTPYKTHBHLIC, (OTOMETPHUCCKHE K
noxasaTeJn KavectBa nojydaemoro nsobGpaxcenusi. OcHOBHbIE KOH-
CTPYKTHBHBIE XapaKTePHCTHKH — ryaBHoe (OKYCHOe paccTosinye,
yros usoGpaxeHHsl, OTHOCHTE/bHOe OTBepcTHe 00beKTHBA.

KoucTpykTHBHEICE XapaKTEPHCTHKH — OCHOBHBIE I10JIOJKEHHS TO-
1eK, MJIOCKOCTeil H OTPEe3KoB cHCTeMbl 06beKTHBa, (OKycHble pac-
crosuus: F (puc. 15)— nepeaunii ¢okyc; F’— saauuit poxyc; f—
nepenree (pokycnoe paccrosimue; f— saanee GoKycHoe paccTosiHue;
O — nepenuss raasHas Touka; O’ — sajusa raasHas Touka; O” —
BepuIHHA nocaeauen aunsu o6vexrusa; AB — nepenuss $HoKaabHan
naockocth; A'B’—3zaanss ¢okagbHas IaockKocTh; H — nepeansis
raaBHast mJaockoctb; H'—3saausiga raasHas miockocts; [/ — pna-
¢parma; U’ — Bepuinnunii oTpe3oK (BeplIHHHOE paccTosiuue); S—
paGounii oTpesok (pabouee paccrosmue).

Bepuinnublit 0Tpe3ok — 310 paccTosinne OT BEPIIHHBL 1OCTCAHEI
JHH3B 0OBEKTHBA 110 XOAY CBETOBOTO Jiyya J0 3ajHero rJ1aBHOTo
tokyca F’ B obbextuBe (oroanuapara. PaGounit oTpesox — 310 pac-
CTOsIHHE OT NOBEPXHOCTH OHOPHOrO TOpPLA Onpabsl A0 (POKaJbHOI
IJIOCKOCTH B 00beKkTHBE (oToannapara.

Beawunna paGo4ero orpeska B pasamuHbX
OTEUECTBEHHBLIX (POTOANNAPATAX, MM

Mogean ¢ o6vektnsom «Muaycrap 10»  28,34:0,02
(P31, «3opkiii»)

Mogean ¢ nocanounoft pespGoit aas

obnextiBa CnM 42 X 1 MM

«Knep-4», «Kuen-5» 34,854-0,02
«Crapr» 42,0£0,03
«3ennT-3M», «3eunt-E» 45,2+0,02
«3enut-B», «3eunt-EM» 45,5-+0,02
«Canior», «Kues-6C» 82,10,05
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Puc. 16. IMoaoxenne san-
Hell raaBHoll  MJIOCKOCTH
ONTHYECKOH CHETCMB:

a — cHMMeTpuunEfl 0GbeKTHS;
0 — HecHMMeTpHYRER obLek-
THB; @ — JAHH30BHRA TeaeolGh-
EKTHR; 2 — o0BeKTHE ¢ YAJAH-
HCHHBIM 33JIHHM OTPC3KOM

®oToMeTpHUCCKHE XapaKTEePHCTHKH BKOYalOT 3ddexTHBHOE
OTHOCHTEJIBHOE OTBEPCTHE; CBETOCHJY; XapakTep H3MEHCHHA OcBe-
LIEHHOCTH 110 noJio H3obpaxKenns; Ko3hPHIHEHTH BHHLETHPOBAUUS,
CBETOPACCEesHUSI H CBETONPONYCKaHNUSA, a TAKKe CIeKTPaabHBIHA KO-
(HUHEHT nponyCKaHHs.

KauectBo n3obpaxenns onpeiesior paspemaiomas cnocod-
HOCTb, NOrpaHHYHAfs HEPE3KOCTb M YaCTOTHO-KOHTpacTHad Xapak-
tepucTnka (QYHKUHs nepefauH MOAYJAALHH), BeJHYHHA OCTa-
TOUHBIX abeppauwii, AelleHTpoBKa JHH3 OOBEKTHBA, TAyOHHA pe3-
KOCTH.

®oxycHoe paccrosuue. Beanunna Qoxycnoro paccrosinng (orto-
00bekTHBa, KaKk H Ji000i ApYrofl moJoXHTEJbHON ONTHYECKOH CHC-
TeMbl, ONpefeNsAeTcss PACCTOSIHHEM OT ee NepeiHell HaH 3aamHeil
IVIaBHON IJIOCKOCTH [0 cooTeeTcTByloilero ¢okyca. Ilosoxenwne
3aAHHX IMIaBHBIX mJocKoctelt H’, rnaBubix ¢okycoB F” n (oKycHBIX
paccrosunit [/, 8’ B 00beKTHBAX pa3HVHOH KOHCTPYKLUHH NOKa3ano
Ha puc. 16, a—e. QokycHoe paccTosHHe NPHHSATO YKa3pBaTh B CaH-
THMEeTpaxX HJIH MHJIJIHMEeTpax.

CoorHomenne (GOKyCHOro PpacCTOAHHA H JHaroHaJHl Kajpa
onpeje’seT CaAeAYIomyo KiaccHpuKanno GoTooOHeKTHBOB:

HopMaJibHBle — (POKYCHOEe paccTosiiie 6JH3KO 1O BeJHYHHE JHa-
ronaji Kajupa;

IHPOKOYTOAbibie — QOKYCHO® pacCTOAHHE MeHbUIe AHAroHaJH
Kajapa;

y3KoyroJbHele — QOKycHOe paccrosinne  Gojbuie  AHAroHalH
Kajpa.
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B ¢otoannaparax obuiero nasnauenns Macmrab H3o6parkeHHA
HaXOAHTCH B NPsAMON 3aBHCHMOCTH OT (DOKYCHOrO PaccTOfHHS.
Hcxiiouenne cocTap/isier cheMkKa B Mmaciutabe, 6oJblIeM €IHHHIBL.
Tak, npH MakpocbhbeMKe, ¢ yMeHbILIeHHeM (POKYyCHOro pacCTOSHHS
06beKTHBA MaciuTal n3o6paXXeHHsa yBe/THUHBAETCS,

DokycHble PACCTOAHHA HOPMANBHBIX
HhoT000BEKTHBOB, MM

®opmat Kaapa @Qokycioe paccrosHne
243436 45—50
60260 75—80
603<90 (653<90) 105—110
90120 135—150
130180 210—230
18034240 300—350

MMpuwmesanne. [Mpuseneiine cooTeomenus obe-
CHCTHRAIOT TOAYUEeHHE NPHMEpPHO OANHAKOBOTO OXBATA
HPOCTPAHCTEA ChEMKH.

IlInpokoyroabHele 06BeKTHBH AaloT GOJbUIAA OXBAT CHEMOYHOrO
NMPOCTPAHCTBA H HCMNOJAL3YIOTCSH A/ ChEMOK ¢ OJH3KHX paccTosHHMA
# o6muM naanoM. OGBEKTHBLE 3TOTO THNA HMEIT HELOCTATKH, BHI-
paxaouisecss B TOM, YTO MPH CheMKe OJH3KO pacrno/oxKeHHbIX
O0BEKTOR OHH BHOCAT B H300pa)Kenue NepcrneKTHBHbIE HCKaMCHHSA,
noguepKHBas pasHoMmaciitabHocTh OAH3KHX M Gosiee Y/AaJeHHBIX
00BEKTOB, a TAKXe Aal0T HepaBHOMepHOe ocBellciHe Kajapa, 60Jib-
uiee B IEHTPE H MeHbllee 1o KpasM.

dokycrHoe paccrofinHe OOHYHBIX AJTHHHODOKYCHHX Y3KOYroJbe
HHX 06bexkTHBOB B 1,5—2 pasa Goabile auaronany xKaapa. Mx npu-
MEHSIIOT B OCHOBHOM J/fl CheMKH 00BeKTOB KpynuuiM niaaxoum. [Toae,
OXBATHIBAEMOE 3THMH OO0beKTHBaMH, Heboabioe. CnocobHOCTB
JANHHHO(OKYCHHX OOBEKTHBOB JlaBaTh pe3Koe H3o0pamKeHHe B Ipe-
Aenax HeGOJbINOH TVIYOHHBL TPOCTPaHCTBA (HANpHMep, B MJIOCKOCTH
JHlla) onpejesnmaa HX UIMPOKOE TPHMEHEHHE JJ8 TNOPTPerHoi
CheMKH, XOTA 10 KOHCTPYKIUHH H XapakTepy ONTHYECKOro pHCYHKa
OHH HC OTHOCATCH K rPyINe MOPTPETHHIX 00BEKTHBOB.

Tese06bEKTHBB B OTJIHUHE OT OOBIUHBIX AJIHHHOMPOKYCHBIX 00BeK-
THBOB HMeIOT Heloublnne rabaputubie pasmepsl npu Goabuiom ¢o-
KyCHOM paccTosinni. PasanuaioT ipe rpynnut Tesieo0beKTHBOB: JHH-
30Bble JIBYXKOMICHEHTHBIE H 3€PKaJbHO-JHH30BHIE.

Jlunzoesle Teneo6GbEeKTHBE HMEIOT IIHPOKO pacCTaBJEHHLIC Te-
penHni MNOJOMKHTEABLHBIA H 3aJHHA OTPHHIATEJLHBIH KOMIOOHSHTH
(cM. puc. 16,8). Baaronaps orpHiaTebHOMY KOMIIOHEHTY 3aAHAA
rllaBHa# TOYKA B Te/eoOBEKTHBAX BHIHOCHTCA 33 €ro mnpe/ledH
Jla/IeKO BNEpeJ, YTO MO3BOJISICT YMeHbIIHTh AJHHY ONpaBhl.

3eprarbHO-AUH308ble Te1e00BeKTHBE! OTJIHUaloTCH eule Goabimei
KoMnaktnocThlo. Baarogaps caoxuoit cucreme auns I, 4 (puc. 17)
M sepkan 2, 3 ay4 cBeTa, MHOrOKPaTHO NPEJOMHBUINCH H OTPa3HB-
WIHCh, NMPOHACT BHYTPH TeneoOBEKTHBA CAOMKHBIN IJIWHHLIL NYTh,
COOTBETCTBYIOLUIHI BeJHYHHE (POKYCHOTO pacCTOsiHMS,
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-y
LW 4 £ S § 308Ul OOLEKTHD
7 e
; : 3 s
Z 8
o/ 3 -3
% w
-~ -]
/./ = é
o i IS §

Ipu nenoansoBanun 0OLEKTHBOB C NEPCHEHHBIM (OKYCHOIM PAC=
CTOAHUeN OTHAJaeT HeoOXOANMOCTb NPHMEHEHHs CMEHHbBIX 00BEKTH-
BOB ¢ pasjnynbiM QOKYCHHIM paccrosuueM, 4to oGecneunsaer 60Jib-
IIYI0 ONepaTHBHOCTL B paboTe, NO3BOJSA NIPH cheMKe ObICTPO mepe-
XOAHThL OT OOUMX K KPYNHBIM IianaMm u naoGopor. Ilpepenbubie
sHayenusa (GoKycnoro paccrosinis Takux O0BEKTHBOB YKa3bBalOTCHA
Ha wux onpase (manpumep, f==36..82 mm). B saBucumocTH OT
ocobeHnocTell KOHCTPYKUHH NaHKpaTHYeCKHe OOBLEeKTHBB JCJsIT Ha
BApPHOOOBEKTHBL (COCTaBHLIE Teae0(heKTHBH) H TPpaHCc(OKATOPLL
Ipocreiimne BapHOOGHEKTHBE NOCTPOSHE! 10 NPHHIHAY ABYXKOMIO-
HEHTHDLIX JIHH3O0BHIX TeJNe00OHEeKTHBOB. BHyTpH pasaBukHOil TpyOKu
B TNepejaHeil yacTH ycramasJanBaercs oOmuHbIl 00bekTHB. Pokycioe
paccrosiniie Bapnoo6beKTHBA B H3BECTHLIX NpejesiaX MOXKHO MEHITh,
H3MEHAS PacCTosiHHsl MeXJy OGLEeKTHBOM H OTPHLATEJALHLIM KOM-
noentoM, Bosee crnoxiuple H COBEPIIEHHLIE ONTHUECKHE CHCTEMBI
BapHooOHEKTHBOB COCTOST M3 GOJBLIOrO uHCJa ONTHYECKHX 3JIeMeH-
TOB, H H3MeHeHHe HX (POKYCHOTO paccTosiHHA ofecrmedyuBaeTcst Iiy-
TeM IepeMeleHtsi BHYTPeHHNX KoMmnonentos (puc. 18).

TpanchoraTopsl BXOAAT B CaMOCTOATENBLHYIO IPYANY ONTHUECKHX
CHCTEM ¢ H3MeHsieMBIM (hoxkycHEIM paccrosuuem. Onu npeacrapasior
cofoif macajKy NepeMEHHOro YBEJHYEHHs, YCTaHaBJIHBacMylo Ha
00DBeKTHB V3KOMJAeHouHoro (hOTO- HAH KHHOANmapara H NO3BOJAIO-
LIEro H3MEHATH ero (POKyCcHOE pacCTOSHHE NpPHMepHO B 3 pasa.

Pue. 19. IToctpocune yraa

\ HoAA H30Gpamens o0heK-
\ [ THBA
—— = Termuerve_[LL1 ) _
—— 0,35% l' <«—Pue. 18, OGbexkTun ¢ ne-
¢ : pemennuy (hoKycHuM pac-

CTOAHHUEM
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Hacaaka wumeer JBe HENOABHKHLIC OTPHIATEJABLHBIE JIHH3H,
MEXKAY KOTOPLIMH nepeMeulaeTcsi NoJoMHuTebHas auusa. Obuiee
(hokycHoe paccrosinue nacajiku H oGbexrusa onpegensercs no gop-

MyJie
fﬁﬁm=rf05!
rae I' — yraopoe ypeauuenne; fos — (poxycHoe paccrosuue o0bexTHBA KaMephl,

Bepuinntoe goxkycnoe (3ajaHuit oTpe3ok) u paboyee paccrosiHue,
Bepuwunroe porkycroe paccrossue OTCHHTHIBACTCS OT BEpUIHHBI 34/
He#l Jauussl QoroodbekTHBA 10 ero 3aiieil (poKaJbHOH NJIOCKOCTH,
Y 00beKTHBOB, NpeAHasHaAYeHHLIX JUIA 3epKajbHbIX (oToannapatos,
sajHeec BepUIHHHOE (DOKYCHOE pacCTosiiHe YyBeauyeHo, uro obecne-
YHBAET BO3MOXKHOCTb JBHJKEHHS OTKH/LIBAIONIErocs sepkaJa.

PaGouum paccrosruem Ha3bLIBAGTCs PAacCTOsHHE OT ONOPHOH NO-
BEPXHOCTH onpaen (oTooGBeKkTHBA 0 ero saaHeil (oKaabHOI
mwrockocti. Ilpn noadope potoodbekTHBa Ada paboThl 3Ta BeANYHHA
HMeeT OueHb Ba)KHOE 3Hauenue H JoJukHa OblTh TaKol e, Kak H
paGouee paccrosinne ortoannapara. obt

¥ron noas wuzoGpaxenns, Croposamu yra 2 o (puc. 19)
ABAAIOTCA JBa Jyua, NPOXOAflIHE uepe3 OTBepcTHe Auapparmul
o0BbeKTHBA H NPOTHBONOJOXKHBIE YIVIbl KajApoBoro ok#a doroanna-
para. 3a npexejsaMu yria JIeKHT H306pakeHHe CO 3HAYHTEJNbLHO
YMEHBLIIAIOMeficsi Pe3KOCTLI0 H APKOCTBIO., YTroJ, OrpanHuHBalouui
Kpasi 3Toro H3o6paKenus, Ha3HIBACTCA Y2A0M noas 3peHus ¢oro-
obbekTHBa. B o0beKTHBAX ¢ HeyCTpaHeHHOl AHCTOpCHell noae H3ob-
paxenHs SHAUYHTEJILHO MEHbUIe NoJs 3peHHs! H JICXKUT BHYTPH HEro;
B oObeKkrax ¢ HcnpasieHHON aucTopcHell  (OPTOCKONMHYECKHX
00beKTHBAX) YroJ NOJAS 3peHHs TNPaKTHYeCKH paBeH Yray mojs
uzoGpaxenns. YrioBoe noje H3o0paxKeHus onpejensieTcs OTHOLIe-
HHEM JMHArOHAJNH Kaapa K (OKYCHOMY pacCcTOAHHIO OOBEKTHBA:

2tg o’ = gff.

B 3asucuMocTH OT yraa noas uzobpaxcennsi 06GLEKTHBL JGJATCH
Ha TPH TPYNNu: HOPMaJibhbie (C YraoM mnoast H300pa)enus
45—60°), wupokoyroashsie (¢ yraom noas usobpaxenns Gosee 60°)
H y3Koyroabhble (¢ yrjiom noas uzobpaxenns meuee 45°).

Ceerocuna. 210 cnocobnocTh 0OLEKTHBA CO31aBaTh ONpELe/IeH-
HYIO OCBEUIeHHOCTb H306paKeHHss B COOTBETCTBHH C SPKOCTLIO OT-
AenbHbIX Aeranell o0BbekTa cbeMii. OcBeumleHHOCTb H300pamenus
SaBHCHT OT BeJHYHHBEI ACHCTBYIOULEro OTBEpCTHA H (poKycHoro pac-
crosinus oObexkTusa. Jedcreywouee orsepcrue obvexrusa onpese-
JAeTcs JAHAMETpPOM BXoJAHOro 3pauka Dux, KOTOpPHIl mpejicrasisier
coboii naobpazxenne anadparmul ab (puc. 20), nabaogaemoe uepes
nepeanuit Komnouent obnekrtnsa. Otnowmenue amamerpa D xei-
CTBYIOIIETO OTBEPCTHA K (POKYyCHOMY paccrosaHnio f° o6beKTHBa Bbl-
Pakaer ero 2e0MeTPUUCCKOe OTHOCUTEAbHOEe OT8epcTue, T. e,

1/n. = DJF,

TAC N — 3HAMEHATE/Ib FeOMeTPHYECKOr0 OTHOCHTEJLHOI0 OTBEPCTHHA,
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Brizodwod 3pasor Badesd spovon. uBo.r[ee TOYHOMH XapaKTepHCTH-

l | fuagpaewa  EON CBETOBBLIX BO3MOXKHOCTER O0D-
" | _la © eKTuBa ABJAsieTcA sthdekTHBHOE 0T-
' ’fj " HOCHTE/NbHOE OTBepCTHE, TaK Kax
NPH NPOXOMACHHH CBETA Hepe3 On-
" THUECKHE CHCTeMBI NPOHCXOAUT Ero
ocnalnenne, 3aBUCALLEe OT KOAH-
yecTBa ONTHUECKHX feTaneHd, Hand-
M [POCBETJNCHHON ONTHKH u APy~
rux ¢axrtopos. IPpdeKTHBHOE OT-
HOCHUTENIbHOE OTREpCTHe OOBEKTHBA
Pre. 20. Iefictayiomee oTBep- BLIpaXKAeTCA 34BHCHMOCTEIO

CTH¢ OOBEKTHBA
l/nstb = l/nr '\/;’

FAE flyg ~— 3HAMEHATEAD I(PPEKTHBHOTO OTHOCHTEMBHOMD OTBEPCTHS; ¥ — KoadbH-
HHEHT CBeTONPONYCKaHus 00beKTHBA.

3HavueHns 3HaMeHaTeMeldl 5 GeKTHBHOrO OTHOCHTENBHOLO OTBEp-
CTHA (uJH 1pocTo 3 PEKTHBHEIX 3HAYeHHA AnadparMul} HaHeceHH
Ha OnpaBe 00beKTHBA b BUlE PAAa YUCEN, COCTABJSIOUKMX reoMeTpl-
YeCKylo FNPOTPECCHIO €O 3HaMeratedeM 4/2; 0,7; 1; 1,4; 2; 2,8; 4;
56, 8; 11; 16; 22; 32; 45 u 64. HomycKaercs, YTo nmepBoe 3HAUEHHE
AuadparMel, IpocTapnseMoe Ha O6BbEKTHBe, MOXKET He COOTBETCTRO-
BaTh YHCJAM 3TOro psja (Hanpumep, Moxer Gurh 1.5; 3,5; 4,5).

OcBeMEeHHOCTh RIOOPAKEHAS APAMO MPONOPLUHOHAAbHA KBaApa-
TY AuaMeTpa AeficTBYIOWIEro oTBepCTHA M 06paTHO NPONOPUHOHAND-
Ha KBajapaTy (OKYCHOrC paccTodAnnsi ofbekTHBa. [IpH H3MeHeHHH
3HayeHHs gHadparMul Ha OAHY cTynewb (Hampumep c 4 1o 5,6} ocse-
WEHHOCTD H300paXKeHHA, TaK e KaK M CBeTOCHJIA, H3MEHACTCSA
B 2 pasa. Mcxoasa u3 storo, npu cpaBHenuH CBETOCHI ABYX 00beKTH-
BOB CpPaBHHBAIOT KBAAPATH HX OTHOCHTE/bHBIX OTBEPCTHH, a He
CaMi OTHOCHTeNbHBIE OTBEPCTHA.

Hanpuntep, 06BeKkTHE ¢ OTHOCHTENLHBIM 0TBepcTHeM 1; 2 cBeTOCHAbNee 0GBbeK-
THBa | :4 B 4 pa3a, Tax Kak

HyfHy = ({2211 = (UH/(1]16) = 4.
CaerocHay o0beKTHBA NPHHATC XapaKTepH30BaTh MO BeJHUHHE
3(h(peKTHBHOTO OTHOCUTENLHOrO OTBEpCTHA. Pa3inyalor CBEeTOCURy

TeOMCTPHYSCKYIO (MAH HOMHHalbuyio) H sddekrnsuy. I'eomerpn-
YecKas CBETOCHAA BMpaiKaeTcd KBaAparoM OTHOCKTENLHOLO OTBEp-

CTOA;
= (D/f)2-

B BuipaxedHu anxs onpefeienns 5ddeKTHBHOR CBETOCHALI YYH-
THBAeTCH KO3 PULHEHT CBETONPONYCKAHHSE
2
139 ={D/f)*t.
fIpoceersenue ORTUKY TIO3BOASET HE TONBKO yBeJHUHATh 9ddek-
THBHYI0 CBETOCHAY, HO M YJY4LIHTL KauecTBO (OTOU300paKeHHA}
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yMEHLWNATE GJAHKH H NPHOJAH3HTL MHTEPBAJ NJAOTHOCTEH HA Hera-
THBE K HHTepBaJay spkocreii oObekra chemku. [Ipu upocseraennn
ONTHKH HA [OBEPXHOCTH JHH3 HAHOCAT OAHH IJIH HECKOJbKO
cjoes Touuailledl NJCHKH C ONPEACJCHHBLIM NOKasateaeM TPeJaoM-
aenus. Tommmua 370l nueHkn cocrasasieT '/s AIMHBLI BOJHHE JIy-
yeil TOro LBeTa, K KOTOPOMY NPOH3BOAMTCH NPOCBETJCHHE ONTHKH,
[Ipn TakoM npocBer/ieHHH ONTHKH [OBEPXHOCTh JHH3 B OTpaKeH-
HOM cBete HMeeT roday6oil wan ¢uonerossii orrenok. Ilpocserasio-
ulee JIefiCTBHE HAHECeHHOI Ha OOBEKTHB INVICHKH OOBACHAETCS
HHTep(epeHuneil cBeTa, OTpaxaeMoro ee nepejiHeil u saaHeil no-
BepXHOCTAMH. B 00bekTHBaX ¢ OOJbIIHM KOJHYECTBOM JIHH3 H B 00B-
eKTHBaX C JJaHTAHOBBIMH JIHH3aMH HaHeceHa OoJsiee TOHKas IJEHKa,
Tak Kak MnpH 00/bwoil o0meil ToJUlHHE OITHYECKOro CTeKja H
NPOCBETJAAOMIHNX CJ0eB HabGmiojlaeTcs NOBHINEHHOE NPONycKanHe
JKeATHIX Jiydeil, YTO NPHBOAHT K HapylUEHHIO IBeTonepejayn NpH
uBeTHoil cbemke. B oTpakeHHOM cBeTe NOBEPXHOCTb JIHH3 O0OBEK-
THBa ¢ GoJiee TOHKOI NPOCBETJSIOULEH IJICHKON HMeeT AHTapHLI
oTTeHoK. Pasnnuaior (uanueckue H XHMHYECKHe crnocodbl npocser-
JieHnsi oobexkTuBa. Ilepsuit noayuua Gojee WHPOKOe pacnpocrpaune-
Hue. Cnoco6 COCTOHT B HAHCCEHHH B BaKyyMe Ha NOBEPXHOCTb
CTeK/a mleHKH (caosi) ¢ropueroro maruust, (PTOPHCTOro KaJblHs,
JBYOKHCH THTaHa u jap. Ilpu XuMHuecKOM NPOCBETJEHHH ONTHYe-
CKOe CTeK/Jo 00pabaTeiBaioT YKCYCHOH HJIH NJIaBHKOBON KHCJIOTOH
H OCaXkAaloT HAa Hero caoit kpemuesema. Tpapacuue Bu3HBaer
H3MCHEHHe MHUKDOCTPYKTYPBl CTCKJa, B pe3y/bTaTé 4ero Ha ero
noBepxHocTH o6pa3yeTcsi TOHKHIT mpocBerasiloniuil caoll. Buanaune
CBETOPACCEsHHS YMEHbINAeTcsl TAKIKEe NpH HCHNOJL30BAHHH 3ALLHT-
HO#i Osiensibl, HajleBaeMoil Ha o0bEeKTHB (oTOANNapara NpH cheMkKe
(ocobenHo npoTus cseta).

OO0bekTHBH N0 CBETOCHJE JAeJATCH HA CBEPXCBCTOCH/DLIbIC —
I, = 0,7 ... 2; cBerocuibibie — I = 28 ... 4,5; manocsero-
cHabHble — g = 5,6 u GoJsee.

[lpu nepexose or uentpa naoGpaxKeHuss K KPasiMm OCBEUICHHOCTD
NOCTENeHHO YMEHbIIACTCS H3-3a VIUIHHCHHY NYTH CBETOBBIX JIyuCH,
HAKJOHHOTO NajeHust HUX H yMeHblIeHHs
3pauKka st HAKAOHHGLIX Jgyueii (puc. 21).

Ias ymeHbmienns cnaja OCBELICHHOCTH &%
K Kpasm wu3obpakenus, ocobeHHO 3aMmeT-

HOTO Yy WHPOKOYrONbHEX 00LEKTHBOB, Nep-

; A
BYI0O JHH3Y 3THX OOBEKTHBOB BLIIOJHAIOT 339
B BH/IE §0JLlIOrO OTPHILATEILHOrO MeHHC- éé
Ka (nanpumep, B 00beKTHEE «MHp», CBCPX- w!

LIHPOKOyroJbHoM o0bekTHBe «Pyccap»).
ITo pucynky keTpyano saMerutb, 4TO
C YBEJIHYCHHEM yria HakKaIoHA o NyuYKH
CBETOBLIX Jiyuell OTpaHHuNBAIOTCS ONPaBoil
: Puc. 21. 3pavok ofuexkTH-
00beKkTHBAa H CTeNelb HX BHHBCTHPOBAHHA 44 4 Ocﬂgme"mcﬁfﬁf;
SHAUHTE/IbHO yBeJHuHBaeTcs (T. e. YMeHb- Kpaw noas
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laercs BUAHMAA NJAOAAbL 3payka ob6bekTHBa). [IpH yMeHpLICHUH
OTBepCTHR ApadparMbl BHHBETHPOBAHHE yMeHbluaeTcs, TaK. Kak
OrpanHyYHBaeTCd B OCHOBHOM JHAMETP JyueH, BXOASWHYX B OObeK-
THE 110 OCEeBO JAHHHH.

loaokenne BXOAKOTO M BHIXOZHOTO 3paukos. YsoGpamenne
IunadparMb, HabawopaeMoe uepes ilepefHHil KOMNOHEHT 00bek-
THBA, HA3BIBAETCA BXOAHBIM 3pavykoM, a H3olpamkeHHe AHadparMmm,
BHARMOE 4Yepes 3aJHHA KOMIIOHEHT, — BHIXOZHBIM 3PAaUROM,

PoTOMETPHYECKHE XAPAKTEDHCTHKH., P PeKTHBHOE OTHOCHTEb-
Hoe oTBepcTHe. Boslee TOUHOR XAPAKTEPHCTHKON CBETOBBIX BO3MOXK-
HocTel QoTorpadiueckore oGLEKTHEA ABAAETCS HE TEOMeTpHIe-
cKoe, a 3deKTUBHOE OTHOCHTEJbHOE OTBEpPCTHe, 2TO CBA3aHO ¢
TeM, YTO NPH RPOXOMWEHHH CBETA4 uepe3 CNTHUECKHE CHCTEeMBl Mpo-
RCXQAAT Ooabllee MAH MeHbllee ero ochaafieHue, 3apBHcflliee OT
9HcAa ONTHYECKHX AeTanel, HAJMHUHsS HPOCBETAEHUA U T. 1. Jddek-
THBHO€ OTHOCHTEJNbHOE OTBepCTHE OOBeKTHBA BRHIpaKaeTcs B BHie

cheayiollefi apodu;
/.y = 1/n /7,

TAS Msp — 3HAMEHATENb 3PPEKTHBRONO OTHOCHTEJBHOO OTBEPCTHS; M — SHAMEHA-
TeAb TeOMETPHUYECKOTO OTHOCHTENBHOLO OTBEPCTHA; T — KO3 HIHEHT cseTOnpony-
cKaxua oOBeKTHRA,

Xapalﬂ'ep H3ME€HEeHUA OCBECIUEHHOCTH NO MoNKw |1306pa}1{enﬂn H
Koafpdunnent BuHbeTHpORanu#a. Ilpu nepexofe oT UeHTpa H3o0pa-
HMEHHA K KpaHM OCBCUIEHHOCTh ({IOCTCIEeHHO YMeEHbIIAeTCA H3-3a
YAnKHeH g OYTH CBETOBHIX .ny'-;eﬁ, HAKMQOHHOTO TNajceHEpfs HX U
yMeHbUIEHUA 3padyka AJs HakJOHHuHX Jydefl. C yuerom atux dax-
TOPOB OCBEMICHHOCTE NOAA A48 HAKJOHHBIX l'Iy‘IKOB onpene.nﬂeTcn no
dopmyie

W = 4
s = Es Km Cos o,
rae EJ, — OCBELICHHOCTH H306paeHuA Ha BHeoceux toukax; E&T0— ocpemen-

HOCTL B Lentpe (Ha ocesoll auuun) nloGpamenns; Ku-— xosdpduumuent suxvetupo-
BaHHA; ® — YIOJA MEXAY ONTHYeckofi ocbl0 OGDBEKTHBZ H OChIO, PHCYWWEH AaH-
HYIO TOUKY,

Koapuuuenr ceetropaccesuun. M3-3a MHOTOKpaTHBIX OTpaxe-
HH{i cBeTa OT MOBepXHOCTEH JiIH3 H oNpaBbl 00BeKTHBA H BHYTPEH-
Heli noBepXHOCTH (poTOANnapaTa Ha (oTocaoe obpasyercs Tak Ha-
3biBaeMad apasuTHaf 3acBeTka (cpeTopaccedHue), HOHHMKAloUlad
KOHTpacT H3oOpamenna. JAas yMenplienns BAPA3HTHON 3aCBETKH
$oTOOOBEKTHBL BPOCBETASIOTCA, B pe3ynbrate vero Koad(HUHeHT
cReTOopaccesHia UX He npesbimaer 3 %. BiusAHHe cBeTOpacCCCsAHHA
TaKKe YMEHbUIAETCH (IpH ACNOAB30BAHHH 3aLLUTHOH Oaenisl, wna-
AeBaeMoli Ha O0BLeKTHB Oph doTocheMxe (ocofeHuo NpPH ChEMKe
nportue ceera). Koaduuient ceetopacceskusn, %

8§ = E4/E,100,

rie E, - ocgedlennocTk n3o6padenta aGCOMICTHO 4epHoTo ofbekta Ha GeaoMm
done; Eg— oceemiennocts n3olpaxenus Genore Angdysxo oTpamawuiero ¢oxa,
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Pue. 22. Pamnanwbnan
(@) n auwefinan (0)
MHPBL

Koadpduument cseronponyckanus, I1oT Ko3((pHUIHEHT Xapak-
TEPH3yeT NOTepH CBeTa NPH NPOXOXKAEHHH €ro Uepe3 TOJLLY CTeKsaa
JIHH3 H OTpPa)KeHHH OT MX NOBEPXHOCTH K BHIpaxkaercs (opmy.ioil

r=(1—p" (1 —0a),

rae p— ko3pduunent oTpazkenna OT CTCKAa; @ — Ko3DPHLICHT NOMIOMICHH 1A
I e Tomuunw crexaa; N —uncao nosepxunocreit crexaa (Ge3 yuera nopepxnocts
CRACEHILIX AHH3); | — o0Was TOAUHAA BCEX JHH3, CM

Ilpn npaxrTnyecknx pacueraX Kos3(QQHIHEHT NpoOnyckanus na
KaXcALil CaHTHMeTP TOJIUMHLI CTeKna npuHumaercs pasHumm 0,01,
KoappHument orpaxenns or crekaa — 0,05, or sepkaabnoit 1o-
BepxHocTH npu cepe6penun — 0,93, npn amomunuposanun — 0,85.
Kosddunneur cseronponyckanusi COBPEeMEHHBIX OTEUCCTBCHIUBIX
o6wvekTHBoB pasen 0,75—0,85 n Goaee.

Cnekrpanshuiii Koapduunent nponyckauns, dtor Koadbuinent
onpeaensioT no rpaduKy 3aBHCHMOCTH IIPONYCKAaHHA OJHOIBETHBIX
uaaydenu#t v, (%), oT ATHE BOJH A 3THX H3AYUEHH.

Paspewawowasn cnocobuocts., 710 criocobHocTs 06beKTHRBA Hepe-
AlaBaTe MeJNKHe AeTaJn B (pOTOH300pAMKEHHH; BbIpayKaercsi MAaKCH-
MaJbHBIM YHCJIOM WITPHXOB (JHHHI) H NpoMexyTKOoB Ha 1 MM B
uenTpe H Ha Kpaw ¢Qorousobpaxenns. Ha pue. 22 npuseiena
HCNBITATEIbHAA MHpa, ONTHYECKHe H300pakeHns KoTopoit no-
JdyualwT € noMoulslo HenmryeMoro o0bekTHsa. Pasjnuaior Bu-
3yanbHyio ®  (POTOrpa(uyecKkyl0 Ppaspelaioulylo  cnocoGHOCTb.
Busyaaronyto  paspewarowyto -~ cnocoGHocTe  ONpeielsior, pac-
CMaTpuBas ONTHYECKOE N300pAKeHHE MHPH 4epe3 MHKPOCKOMN.
Poroepauveckan paspewarowyas cnocoGHocTs nMeeT 0OJbIIOS
NpakTiueckoe suavenHe n onpenensercs nyrem dotorpadupona-
HHA HTA ¢ HeCKOJbKHMH HCOBITATEILHBIMH TabJAHILAMH — MH-
pamn.

B cocrap ontnueckoro crekaa, MpHMEHSEMOro AJf H3roTOBJE-
HHSL JIHN3 HEKOTOPBIX O0BeKTHBOB, HaYa/li BBOAHTHL OKHCH JaHTa-
Ha* (nantanoBble OOLEKTHBB), UTO TMO3BOJIIIO YBEJAHYHTH paspe-
maiomyio cnocobHocTh npumepHo B 1,5 pasa.

* Jlanran — peaxosemensniii xumuueckuin saement [l rpynnm nepuoamue-
CKOH cuctemia [1, 1. Menneneesa,
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7 . Pue. 23, YactoTHo-KOH-
TPACTHAA XapaKTePHTTHHA:

- : @ —- HZMEHEHHe YACTOTH  JH-
LT HHA B TecT-o0meNTe C npR-
HOYroaLned  pemetkol  (MH-
@ pe): 8 — HIMEHEHHE OCBELISH
oy HOCTH B H306paxenHn  Tect-
. ofLeRTA, COMARAeMOD OEDEK-

L) " THBOM

E!
u3.maT “Eu3 miir-
5 W™

E ys. maz-
£ yamin

PyHKIBA Nepefayd MOAYAAUHM, BHIpaskaeT 3aBHCHMOCTD KOM-
TpacTroCTH (HOTOH3OOpAIKEHNA, JaBaeMOro 0OBLEeKTHBOM, OT BeJaH-
YHHB OTAeNbUHX feTade o0bvekra. Had tToro urolnl BEIBECTH 3TY
3aBHCHMOCTh, NPHUMEHRKT CReUHaibHHE WITPRXOBEIE MHEDH (pe-
WETKN) ¢ 3aKOHOMEPHO H3MeHfdloulefica IHPUHOH WTPHXOB H MpoO-
MexyTKoB. Ilpu oTpaikeHWH cBera 0T MipH ¢ HapacTaHHEM 9YHCJIA
wrpaxos B I MM mo ocu N (prc. 23, a)HHTeHCHBHOCTE aMIMTHTYAB
CBeToBoro notoxka (ocs B) ocraercs uenameHnofi. PeweTku co
CTYNEHYaTON pasHunel ApKOCTedl WTPUXOB I NPOMEXYTKOB HAa3bl-
BAOT APAMOYSOALHOIMY, A C NJAABHHIM H3MeHeHlieM APKOCTH —
cunycoudasvroimi (puc, 23,6).

OyHKUHIO Nepefadl MOLYAALIY HCCASAYyeMOTO 00DeKTURA Onpe-
ReNA0T ¢ NOMOINbK (doronsobpaxedna MEUPH. 3aTeM € NOMOULBIO
MERPOQOTOMETPR, UO3BONAKAIETO NPOUIBOLUTE H3IMEPeHAs Ha
OueHb HeGOoJBIWIHX N0 NAOWAAH YY4ACTKaX, ONpeaedslor yMeHbille-
HIEe aMIVIHTYAR IMTPHXOB C YBeJIHYSHHEM HX JACTOTH.

IlpuBemem TtecT-ofibeKT (cM. pHC. 23) ¢ NpPAMOYrodAbHOR pe-
WeTKOoH W rpaguK H3MeHeHHS OCBEUIEHHOCTH B ero HaoGparKeHdH
Eus, TONyuyeHHOM ¢ noMoiusio obbekTHsa. Kak caepyer n3 rpa-
¢HKa, KOHTPACTHOCTL (POTOH30GPANKEHHS, NaBAeMOIo OOBLeKTIIBOM,
BaBHCHT OT BeaAWUHHH JeTanell o0berta. KoshduuneHT nepehaun
Moayxsuun T npu wacrore N onpeneasior mo gopumyae

T (N} == Km/f(ot‘n
rae Ky, — KOuTpacT Hzobpauenud; Kos — xoutpact 00beKTa.

Tlocrponu rpadukd GYHKHUY nepeladd MOXYAsUHH 00LEKTHBOB
(puc. 24}, M3 Hux BuAHO, yT0 06bekTHB A 1O (yHKUNH Aepenaun
MOAYJNALHM Jyulle o0bextHBa B, xoTa o6a OHU IMET OAMHAKO-
BYI0 paapemlalciyio cnoco6Hocte. OHa MoOKeT ObITL HaflieHa RHa
BCeX cTaausx (oTompouecca OT MOJAYYeHHs ONTHYEeCKOro Hsobpa-
XeHHS OO TNoAyyeHHst ormedatka. OOL1yl0 XapakTepuCTHKy BceH
n3ofpa:kaouleil cHCTEMBl HAXOAAT YMHOMKEHHEM OTAEAbHMX (yHK-
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Puc. 24. Fpadux dyusunn T(N)
nepefaus MOAYAALHE 00D

EKTHBOB 1

05

1 1

1
0 w20 a0 w4 Auw!

1 N 1

uMil nepeAauH MOAYJISLHH CbEMOYHOro OOBEKTHBA, HEraTHBHOrO
¢dotomatepuana, obbeKTHBa QoTOyBennunTens, porobymaru u T. A

Fay6una peskoctd. I10 crnoco0HOCTh OOBEKTHBA AaBaTh Npak-
THYECKH pe3koe H300paiKeHne NpPeiAMETOB, HAXOAAULUXCS OT HEro
Ha pasauyHblX paccrosHHaX. C MakKCHMaJbHOH PEe3KOCTBIO MOryT
OHITH nepelansl NpeAMeTH, HAXOAAUIHECH TOJHKO B OJHOH IJIOCKO-
CTH npeaMeTHoro npoctpancrsa. Touka A (puc. 25) nepenaercs
pe3ko B nonoxenuH A’, Touka B —B nosoxkennu B’, Touka C—
B noaoxennu C’. [Ipy cMemeHnn naockKocTedl Ha paccTosnHe § pes-
KOCTb yXyamuaercsi H uaoOpakenwe Touek GyaeT B BHIE KDPYIKKOB,
HA3SHBAaEMBIX KpystKamu pacceusaxus, WA KpyjcKamu HepesKocTu.
Ecan anamerp kpy:xka Hepeskoctn d<<0,1 MM, To mpu paccmarpu-
BAHHH H300parkeHHsi HA HOPMAJBbHOM JUJIsi rasa yAaJeHHH KpyHxoK
GyJeT BOCHPHHHMATLCA B BHAe To4YkH. Takmum oGpasoM, rayGuHa
PE3KOCTH He cBA3aHa C paspewajouleli cnocoGHOCTHIO r1asa, H 1J0o-
CKOCTh PEe3KOro H300payKeHHA MOMET GbiTh CMelleHa Ha HEeKOTOpoe
paccrosinne Ge3 3aMeTHOro yXyAlleHHsi KauecTBa H300pamxeHus,
T. €. 10 TeX nop, NoKa AHaMeTp KPYXKKOB PacCesiHHs He [PEBLICHT
0,1 Mm. 3roMy CcMeunleHHIO COOTBETCTBYIOT B NpPEAMETHOM MpO-
CTPancTse conpsikenunle niaockoctH A u C, paccTofnune Mexay
KOTOPbIMH Ha3bLiBaeTCsi 2AyOunod pe3xo u3obpancaemozo npocTpam-
¢r8a. Bee npeametsi, pacnosiokeHHbie MEXKLY STHMH IJIOCKOCTAMH,
nepeaaayrcs Ha u3oOpaxednn peskumu. Ilpnm anadparMupoBaHHH
00beKTHBA — H3MeneHnn Beanunnst D (puc. 26) amamerp d
KPyXKKOB  HEPE3KOCTH  yMeHblIaercs. DTo  AaeT  BO3MOXK-

Puc. 25. Tay6una pes-

KOCTH  o0bekTHBa o

H3oOpaxaemoro  npo-
CTpaHcTBa i




HOCTh YBEGJHYHTL CMeEllleHHe 6 nJocKo-

SR VRS i
) PR CTH pe3roro 15306}]3}1(6“1‘19, T. €. yBe-
) auunTh rayOuny pe3ako H3obGpaKae-
N 7Y —~ <Y~ wMoro upocrpancrea. Cunraercst, uTO
. 5 JONycTHMBIH AHAMETp KpyKKa pac-
CesIHHY Ha HeraTHsBax, npeanasnalie-

al FBLIX 51 KOHTAKTHOH nevyaTH, MOJKeT
coctagasaTth 0,1 MM, a nma HeraTtWBax
AJs1 MPOEKUHOHHON neuaTH — He Go-

Pl aee 0,03 mwm.
- Ecau npn HaBoaKke Ha pE3KOCTh

R,L-;_ YCTaHOBHTL O0OBEKTHB Ha rhnepdo-

: KaJbHOE paccTosiHiie ®, TO mepejaHsst

TpaHHila pe3rocTH npubAH3HTCS K He-

6 MY HanojJoBHHY 3TOro paccTosHus,

Puc. 26. Bausnue amapparmupo- 4 3aAHAA IPAHHUA OCTAHETCH B Gec-

BaunAa obbektupa Ha raybuny  KOHEUHOCTH,. B cBasu ¢ 3aTHM npu

peskocTH  m3oGpaaeMoro mpe-  ¢beMKe GOJAbUINX NPOCTPAaHCTB 00b-

CIpaRy IRy E€KTHB CTaBsT He Ha OeCKOHEYHOCTD,

a uHa runepdokasbHoe paccTosHue.

Ha ocnose pacuetor coctaBasior TaGanusi rayGuHb pe3ko ulobpa-

JKAeMOro IpoCcTPaHCTBA, KOTOpLIE TIpHBE/EHB B CNpaBouNHKax H
RHCTPYKILHSIX.

M3 Bcero BHIIECKa3aHHOTO MOXKHO CeaTh CJAEAYIOLLHE BH-
BOABLI: TIPH YMEHbUIEHHH OTHOCHT@JILHOTO OTBepcTHs OOBLEeKTHBA
ray0HHa pe3KoCcTH YBeJHUHBAeTCsl; ueM MeHblle (QoKycHOe paccros-
nue obbekTHBa, Tem Ooabure raybmnHa peskocti. Ilaockocrs na-
BOJAKH Ha pe3KocTh pacmoaaraercs Oauie K nepeaseil rpannue
pe3xo usobpaaeMoro nNpocTpaHcTBa, UeM K 3ajiHeil.

Paccrosinue n nHeo6xoaumyio auadparMy npH ChbeMKe PasjiHuno
yAaJeHHEIX NpPeiMETOB ONpEeAeNsiioT ¢ MOMOLUbIO KAl 2AY6UHbL
Pe3K0CTU, COTPAXEHHOH €O IIKAJ0il paccTOAHHI. DTHMH LIKanamn
cnabdkaercss GOALUIHHCTBO 0G'HLEKTHBOB.

Ilkana oTHOCHTEJABHEIX OTBEPCTHIl Hamnecena Ha (POKYCHPOBOU-
HOe KOJbIO O6BLEeKTHBAa W NMpH HABOJAKE HA PE3KOCTh MEpeABHraeTcs
BLOJB WKaawl paccrosuuit (pue. 27). lllkana 3nauennit oTHOCH-
TEJbLHBEIX OTBEPCTHIl HMEET TPEyroJIbHYI0 PHCKY-yKasaTellb H CHM-
MCTPHYHO PacCnoJOkeHHsle ¢ JABYX CTOPOH OT 3TOH PUCKH WITPUXH
¢ 0003HAYEHHSIMH B MHCAAX OTHOCHTEIBHLIX OTBEPCTHH. DTH INKAJL
NOZBOJARKIOT TOJYHHTL CJAeAYIOllHe J[aHHLIE: PACCTOSAHHE HABOAKI
o0beKTHBAa NpH 33JaHHLIX OTHOCHTEILHOM OTBEPCTHH H TrpaHHuax
JyOHHBE pe3ko n300pakaeMoro npocTpaHCTBA; BeJHYHHY OTHOCH-
TeNLHOro OTBEPCTHST JJIsi nosiydeHHs TtpeOyeMmoit rayOHHLL pe3Ko
N306paxKaeMoro NpocTpancTBa; PACcCTOsiHHE 0T OOBeKTHBA TpPaHilL

* Iunepdoraswnoe paccrosnsie (wam nauano GeckoHeuMHOCTH), T. €. paccTon-
nie o7 o0bEKTHBA 10 CaMOro AajeKoro npeamera, H3oOpaxKaeMoro NpakTHICCKH
pesko npu yeranopke o0ObeKTHEA He Ha GeCKOHeUnOCTb,
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Puc. 27. Ilkana rayGunn pesko n300paxaeMoro npocrpancrsa

rayGuubl pe3ko H306pax<aeMoro npocTPancTBa NPH H3BECTHOM OT-
HOCHTEJbHOM OTBepCTHH 0 00beKTa.

Ha pncyske BHAHO, 9TO ecaH OGBEKTHB YCTAaHOBJCH Ha paccrosiund 3,5 M, T0
npe orHocHTEAbHOM OTBepcTHH 1:8 rpanmns raylunul pesko H3ofparaeMmoro
npocTpancTea OYAyT PacnonaraTbCcs OT HEro Ha pacctosnud 3 ¥ 4 M K BCe npen-
MEeTHl, HAXOAfUlHeCH B STOM NPOMEXYTHE, NepelajlyTcs ¢ AOI!}'CTHMOﬁ CTENCHLIO
peskocTd. Ha 5ToM NpHHUHIE OCHOBAHO MOJyuCHHE H APYIHX A2HHHEX, TEpeiHcacs
HHX BHLIE,

§ 5. OCHOBHBIE ¥3Jibl B MEXAHH3Mbl ®OTOANTNAPATOB

Paccmorpum aajabHOMepHBIT (o~
roannapar «3opkuii-4K». Ou cocrout u3 aumba / (puc. 28), cuer-
UHKa KaapoB, Kypka 2, mepeMoTKH (POTONJIEHKH H B3BOAA 3aTBOpa,
IITeKepHOTrO rHe3la 4 CHHXpOHH3aTOpa (CHHXPOKOHTAKTa), CnycKo-
BOIl KHONKH 4, TOJIOBKH § YCTAHOBKH BpeMeHH 3KCTIOHHpOBaHus (o-
TOMaTepHana, BXOAHOTO OKHa 6 JjajbHOMepa, BXOAHOTO OKHa 7
BHAOHCKAaTeI5-1a/IbHOMEpa, TOJOBKH § o6GpaTtHoii nepeMotkn (o-
TOIJIEHKH, phiuara 9 AHONTPHHHON HABOAKH BHIAOHCKATEIA-AaJbHO-
Mepa 1o rjaasy, nyckosoit knonxu /5 asrocmycka, puuara I4 3a-
BOJA aBTOCHYCKA.

O6BbeKTHB COCTOMT H3 moO- . .
BOJKOBOro Koaena I3 ¢oky- 500 4
CHPOBKH, WKaaw 12 ama- J /&b
- .

— — - - —

6 7 & :_1'?:_

|

¢pparm; wkanm [/ paccrosm~
il mKanw I0 ray6unm pes- |
KO0 H3obpaxKaeMmoro npocTpan- |
ctBa. B doroannapartax Go-
Jee MnpOoCTHX  KOHCTPYKIHI
MOTyT OTCYTCTBOBATL T€ WIR
HHBlE€ H3 NpHBEIEHHLIX Y3JI0B
k, HaoGopor, OGoaee coBep-
wenusie Qoroannaparu (00-
1ero "asHadeHns) OCHaUleHb .
PA3JHYHBIMH  YCTPOHCTBAMH, 5 ”
dBTOMATH3HPYIOUIHMH  Che-
MOYHble onepaunu (ycTraHos-
KY 3IKCMO3HUHH, HABOAKY Ha
Pe3kocts). Onpasa oGbeKkTHBa

Puc. 28. OcHoBHBIE Yy3Jbl B MeXAHWIMH
JaipHomepruoro  oToannapara «30pKhi
: 4K»
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Puc, 290, Hpucosnme aua-
(pparmu

JleJIHT CHCTeMbl JIHH3 Ha JiBe OCHOBHLIE FPYNNLI: NepeaHion H 3al-
Hiolo. Pasnnuaior ciaeayioinse THOL ONpaB: HOPMaJbHblE, HOPMaJib-
HBle yriyGJeHHbIe, ¢ LeHTpadbHBIM 3aTBOPOM, C YepBIUYHBIM XOJ0M,
CONOKHPOBAHHLIE C AaJbHOMEPOM.

ITpuMepom OOGBEKTHBOB € HOPMAAGHOL OUPABOH  SIBASIIOTCS
00BeKTHBL], KOTOpHie YCTaHaBJIHBAlOT Ha (poroannapataX ¢ MexoM
(ranpumep, OOBEKTHBL NAaBHJALOHHBIX (oToannapatos). Yeayo-
JAEHHas onpaBa YacTHYHO BHIXOAHT HApy:Ky, a OcTajbHas ee 4acTb
HaxoauTtess BHYTpH ¢oroanmapata. Onpapa ¢ sareopom BKIOuaer
MeXaHH3M UeHTpaibHOro 3artsopa. OmpaBa ¢ wepssyHoiM X000M
NO3BO/IET NMOBOPOTOM CNEUHAJdbHOrO KOJblla mepeMewiarts o0bek-
THB BAOJb ONTHYECKOH OCH H NPOH3BOJAHTH HABOAKY Ha pPe3KoCTh,
OnpaBsa, cOa0Kkupoeantas ¢ OaAbHOMEPOM, HMEET UepPBSUHLIT XO0Z,
ofecneynpalomnii HaBOAKY Ha peakoctb, Ilpn 3ToM cneuuanabHOe
YCTPOHCTBO MNO3BOJASET KOHTPOJIHPOBATb IO JAJLHOMEPY TOYHOCTH
HaBOJKH,

OObeKkTHB npuKpensisercss K (oroanmapary peab0OBbLIM, ajaf-
TePHBIM HJIH INTHIKOBHIM (GafionernmiM) cnocobom. HawubGoabuiee
pacnpocTpaHeHHe MOJAY4YHa pe3bboBOii cnocol KpenjieHns, npuH Ko-
TOpOM OOBeKTHB BBHHuUHBaercs B (poroannapart. Ilpn ajpanrtepnom
cnocobe OOBEKTHB KpenmuTest Ha (oroannapar ¢ HOMOULbIO CTSCH-
Balowero Koawua. Ilpn wrpikoBoM cnocoGe oGbeKTHB BCTaBlseTCs
B (oToannapar W 3akpengsercs HeOOJBIINM NOBOPOTOM IO 4aco-
BOil crpenke. Ha nepeamicio uacrh onpashbl MOMKHO HajeBaTb HJIH
HaBHHUYHBATL ChEeMOUHBIE CBETO(PUILTPLL H  COJHLE3AILHTHLIR
Gaenabl. Ha onpaBe 06beKTHBA yKa3ulBaeTcss €ro Ha3BaHHe, OTHO-
CHTeJILHOE OTBEpPCTHE, XapaKTepH3yloulee cBeTocHay, (PoKycroe
paccrosnne [manpumep, «Huayerap-61M» (2,8/50)].

Huadpparmel. JuameTp ceyenusi NMyuyka CBeTa, NPOXO/AsIIEro ue-
pe3 00bLEKTHB, A3MeHSeTCs BMOHTHPOBAHHON B ero ompasy Juad-
parmoii, KOTopasi pacnoJjaraercsi MeXJay KOMIOHeHTaMH oO0beK-
THBa. CyllecTByeT HECKOAbKO THHOB jnadparM, Ho HauOosee
IUHPOKOE pacnpocrpanenne B o6bekTHBax o6ILero HasHavenns noay-
YHJH TAK HasbiBaemule upucossle nHapparmp (puc.29), npenacras-
astiotitiie coboif cHeTeMy TOABHKHBIX JienecTkoB (namednefi). Ilpu
NoBOpPOTE BeAyllero (yCTanoBOYHOIO) KO/AbIla HJH PHYAKKA Jie-
NeCTKH CXOANTCAH, BCJACACTBHE Yero yMeHbulaeTcsi ofpasyeMoe HMH
orBepcriie. DTOT npollecc HaswBaercs AnadparmuposanneMm. B we-
KOTOPLIX 00BeKTHBAX [MPHMEHSIOT peBOJbBEPHbIE  BCTABHbIE
auagparmel. Pesoasveepuan pnadparma HMeeT BiA NOBOPOTHOIO
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JHCKA € PAa3AHUHBIMN [G QHAMETPY OTBEPCTHAMH, M3MEHHIOWINMH
BRaMeTp NY4YKa cpera, NpoxoAsinero uepes o0LexTHB., Herasubie
anadparMbl NPEACTABAAINT COGOH HAGOD NMAcTHH C OTBEPCTHSAMH,
KOTOpbl€ BCTABASIOT B CHEHKAJbHYIO npopess B onpaee 00b-
eKTIBA.

dororpauueckuit saTsop. 3ATBOPOM HA3BIBAIOT MEX2HU3M,
NO3BOARIIMHA  DEryAHpOBaTh HAPOAONAKHTEABHOCTD NPOXCKACNNA
cBeTa uepes o0beKTuB NpH cbeMKe. [IpoADAKHTENBHOCTE OTMEpH-
BAEMOIC 2aTROPOM BpeMeHU KCAGHHPOBAHHA COCTaBAAeT OOBIGHO
AOMH CeKyHiu. TocymapcTBeHHHIM CTAaHAAPTOM VCTAHOBJICH cJje-
AVIOIIMA Psi BpeMeRH 3KCOOHHPOBAHIN OTEUECTBEHHMX (oTO-
annaparoe: 1; 1/2; 1/4; 1/8; 1/15; 1/30, 1/60; 1/125; 1/250;
1/500; 1/1000. 3aTBOp MOMKET OTKPHBATbCA OT PyKit (NpH HaxKUMeE
Ha CAYCKOBYI0 KHONKY M/l PHIYAF 3aTBOP OTKPBIBAETCHA, & NIPH OC-
BoGoXAeHHH ee 3aKpniBaeTca). MmeloTcA 3aTBOPH, NO3BOAAILHE
OTKPHBATH OGBEKTHB Ha AJHTENbHOE BpeMs SKCIOHHPOBAHIA (IpH
NEePBOM HaX¥Meé Ha CNYCKOBYIO KHONKY 3aTBOP OTKpEIBaeTcs, a
IPH BTOPOM HaXHMe 3akpsiBaerca). Bykeofi B na peryasTtope
3aTBopa 0003HAYa:OT BPeMs SKCIOHHPOBAHHA OT PYKM, a GyxBOi
O — anutenbHoe BpeMsi SRCNOHMpOBaHHA. B npocredwnX 3aTBoO-
pax, rAe HMeeTCA TOABKG OZHO KOPOTKOE BpEeMSfl IKCIOHHPORAHKA,
ero o003HauaT Ha peryastope OykBoli M (momenrtansHoe). Ko-
POTKOe BpeMs 3KCNOHHPOBAHUS IPHHATC 0003HAYaThL 3HAMEHATE-
Aem ppodu (wanpumep, 30, 60, 125 u 1. 0.).

CyuecTByer HEeCKONBKO THMOB 3aTBopoOB. (CHOBHBIE THAB 3a-
TBOPOB: LEHTpasNbHbIE, WITOPHO-LMeNIeBHe B 3aTeOpHl-axkamosn. Flep-
Bhle ABAa THRA 3aTBOPOB NPHMeHAIT B ¢oTCANfapatax, a TpeTHH —
B HeXOTOPHX KOHCTPYKOHAX apToMaTudeckux npubopos Aza ne-
YaTH CHAMKOB H B ¢oToammaparax aJs cOerHaNbHLEIX CHeMOK.

3aTBOP COCTOMT K3 ABYX OCHOBHHLIX 3J@MEHTOB: MeXaHuama 3a-
TBOPA U WITOPOK, MePeKPHIBAIOHIMX ¢BeT, MexaHu3m 3ataopa iuMeer
NpuBoAHOe ycTpoilcTRO, NepeAalolliee YCHAHe 3aBOAHON HpPYHCHHBE
H/AR APYTOro HCTOUHNKA 3HEPTHH HA LITOPKN HAN JIRMECTKH; TOop-
MO3HOE HJAHM KaKOe-An00 MHOe YCTPOHCTBOG, perydlpywlise ipo-
AOJKATENbHOCTL BpeMeHH 3KCTIOHHDOBAHRA, <¢NycKopoe yeTpoli-
CTBO, MPHBOAsMILEE 3aTBOP B JelcTEHe, Kpome OCHOBHWIX V3JI0B
HMEIOTCst W JpYCHe y3Jbl, HOcsliMe BCNOMOTaTelbHBE (QYHKIHH o
0BECTevHBAIOLHE TePeKAIOUeHN: 34TBOPA HA Da3NUHBIE PEHKHMBL
padorul, Juctauuuodnoe ynpas/edHe COYCKOBOH KHONKOH MOmeT
OCYLIeCTBAATECA C NOMOILbIO THOKOTO TPOCHKA IAH CHEHHANBHOTO
SACKTPOMATHUTHOrO  yCTpoHCTBA, OCYIUECTBASIOUIEIO COVCK  3a-
TBOPAa npH 2aMbiKaHHH KOHTaKTa Ha KoHUe NpPOBOAA-YAIUEHTCAN,
BHIIOAHAIOMIETO POIb TPOCHKA.

B nocnepune rofel NoaBMMECH KGUCTPYKUHH ClUEUHAZABHEIE CRYCKORLIX YCT-
pofiets, paGotaomHx © UeGONBILHM paRnonepesaTiHKOM, C KOTOpOre RoAaeTca
CHTHax nna cpemkn. DOToannapaT MONKET UMATL MPHCTABKY C pene, KOTOPOE ags
TOMATHYECKH femaeT CepHIo CBEMOK YepEs 3aJaHHLE NPOMEXYTKH Bpemend, do-
TODACHKA NpH 9TOM NepeMATHERACTCH ABTOMATHYECKH, : :
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Ilropkr 3aTsopa wMoryt pacnoja-
raTbCs MEMAY KOMIIOHEHTAMH OObEeKTH-
Ba BOJH3K IJIOCKOCTH AuadparMel (meu-
TpajbHule 3aTBOPH (poroannapatos «Me-
Kpa», «J/lioGuTean»), nos3ann 00BEKTHBA
(ueHTpasbHbIe 34JHH30BbLIE 34TBOPHI (PO-
toannapatos «Cmena-8M», «Cmena-Pa-
HHA» H JIp.) H HENOCPeACTBEHHO mepef
CBETOUYBCTBHTEJABHLIM CJIOEM  (IITOPHO-
uie/cBbie 3aTBOPBI (oTOannapaTor «3e-
uut-E», «3enut-By», «Kues» u ap.).

LlentpansHsie 3atBopul OBLIBAIOT TO-
JIYaBTOMaTHUCCKHE H aBTOMAaTHUYCCKHE,
IToayasTomaTHueckHe 3aTBopnl  Tpely-
I0T NpEJBApPUTEILHOrO B3BOAA [epen
Pae. 30. Henrpasbuuit 32-  KacApM SKCHOHHPOBAHHEM, a 4BTOMA-

TBOP THYECKHE B TAKOM B3BOJE He HYXK1aloTCH
H cpaGaThBalOT cpa3y NpH HaXKuMe Ha
CHyCKOBY10 KHOnky. Haspanue 3aTBOPOB noKasbiBaeT, 4TO 0OBLEK-
THB OTKPLIBAETCH OT LEHTpa K KPasgMm H 3aKpeBaercs B oOpaTHOM
nopsike. MexannsmM H CTBOPKH 3THX 3aTBOPOB CMOHTHPOBaHbL
BHYTPH Kopnyca oO0bekTHBa (CTBOPKH MOTYT pacnojaratbes H
3a 00beKTHBOM). UYHCIO CTBOPOK OGBIYHO HE TNPEBLILAET MSTH.
IlpuBesenne 3arsopa B pabouce COCTOsIIHE, T, €, Cro B3BOJA,
OCYLULECTBJASIETCA 3aBOJIHLIM PLIUATOM, COEAHHEHHLIM C KoJablom [
(pue. 30), xoTopulii HaTArHBaeT MpYMKHHY 3. 3aBejeHHOE KOJbLIO
yaepxnsaerca 3aienkoit 2. Ilpn cpeMKe Ha)kuMmalotr Ha peluar 4,
KOTOPBIH pasbeJHHAET 3auleyKy o sasoaHoe Kouabuo. Ilox aeiict-
BHEM NPYMKHHB 3aBOAHOE KOJLLUO HOBOPAYHBAGTCH H ONHPACTCH
KyJaukoMm 6 na poiyar 5. C 9THM pLIYaroM cpA3alo KOJbLO-KyJlica,
KOTOpoe OTKpbiBaeT JienecTKH 3artBopa. BpeMmsi 3KCNOHHPOBAHUA
peryaupyercs cCrelHaJbHbBIM MeXaHH3MOM — aHKePHHLIM PeryJsTo-
poM, KOTOpblii ofecneunBaeT HEOOXOAMMOE TOPMOZKEHHE 3aBOJHOrO
KoJblla NpH cnycke.

I[CITT[)&J‘IBHHQ 3aTBOPH MOTYT HMETh BCE CHKOPOCTH AefCTBHS, npenycMoTpen-
libie TOCYAapCTBEHHLIM CTAHLAPTOM, anHM}'lU,CCTBOM 34TBOPOB ¢ JenecTeiamMy me-
HAY JUHIAMH N0 CPABHEHHID € 3AJHHIOBLIMH 3ATROpAMI HBIAETCA TO, MTO OHH
npH [lﬂﬁOTe SKCNOHNPYIOT OAHOBPEMEHHO BCID MOBCPXHOCTH QJOTOCJTO‘B B npejecnax
Kajposoro okha (potoanmapara,

llenrpanbume JATBOPH KOHCTPYKTHBHO CBS3AHM C GG‘bEKTHBOM, no3aToMy npH-
MEHATh CMeHHL¢ O0heKTHBL B ¢0TOEIIEIEPQTHX C TAKHMH 3aTBOpaMu neueaecont-
paano, Tak Kaxk Kamauwil oObeKTHB JAoJAKeH HMeTh cuoil 3arsop. Hexotopme dup-
MBI BHIMYCTHAIH (b()TOSl’IHaPBTH C HeHTPAJBHEIMH 33aNHH3OBHIMH 3aTBOpPaMi, B KOTO-
PHX MOAKHO HCNOJALIOBATH CMOHHBIE 00 BEKTHBLL. CTBOpi(Il H MEXaHH3IM TAKHX 34aTBO-
poB yrpenJdeHsl He B KoOphoyce Oﬁ’hﬂ(ﬂiﬂ&, 4 Ha I'l(‘.p(‘ﬂll(!ﬁ CTCHKE dJUTOb‘H[IHpEITR.
B KOHCTPYKIHH 34TBOPOB HERCTOPHIX QJOTOEIIIHGPE!TOB tfl)’l[KilliR JIeNeCTKOB BRIMOJI-
lser nna:hpama. OGBERHIIEHHE JENeCTROB miatbpar,\m H 3aTBOPA NO3ROJHAD YMEHL-
IHTE MOMEHTaJALHOE BpeM#A SKCNOHHPOBAHHA NPH MaJWX OTHOCHTEALHLX OTREp-
CTHHX (‘Iﬁ'bEE(THBﬂ, TAK KakK TpH CbhEMKe JIeNeCTKH packpbuiBalOTCH B T4KHX 3aTBO-
pax He NOAHOCTRIO, a4 TOABKO A0 3aAaHHOr0 IHAUCHUH OTHOCHTE/ILHO OTBEPCTHA H
cHoBa 3akpuBaloTca. Oamnoppemento ¢ 3THM yBeaunBaercs W kosdduumenr no-
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aeanoro zeiicteun (KILI) satsopa. Takyio xomerpykuuio wmeer satsop B (poTo-
annapare «®OJI-MHKPO», ANMANason BPeMEHH SKCOOHHPOBANNA KOTOPOro of 'fx
RO '/soo € NPH @BTOMATHYECKOM YNDaBJCHHH SKCHO3HUHER (Beanunna BpeMEHH 3KC
NOWHPOBAKHS H AHADPArMLl Pery/NpYeTcs aBTOMATHYECKH B 3aBHCHMOCTH OT p-

KocTH 00BEKTa CHEMKH).

LlTopHo-wjeaedoie 3aTBOPLl HMEIOT CBETOHENPOHHLAEMYIO LITOP«
Ky CO lle/blo, MPOXoAsuleil KaApOBBIM OKHOM (Qoroanmapara, 4TO
obecneunBaer sKkcnonupoBanue goromarepunana. llpu paGore sarso-
pa uleJb NPOABHIAETCS MM BAOAbL Kajpa, HAH CBepXy Buu3. Bisoa
3aTBOpa COJIOKHPOBAaH € MeXaHH3MOM NepeMoTKH (OTOmeHKH.
INantenbHOCTh BPEMEHH SKCIOHHPOBAHHSI PEryJHPYETCsl NyTeM H3-
MeHeHHs] WHPHHBL MeaH, YTO JaeT BO3MOXKHOCTb IojaydaTh Gonee
KOPOTKOE BpeMs 3KCINOHHPOBAHHS 10 CPABHEHHIO C UEHTPa/bHBIMA
sarBopaMi. ¥ HEKOTOpPHX (oroannapartoB BpeMs SKCHORHPOBAHHH
PeryJaHpyercsi nyTeM H3MeHEeHHsi CKOPOCTH ABHIKEHHS IITOPKH, a
WHPHHA INEJH NPH 3TOM ocraercsa nocrosunoii, [pumepom ¢oroan-
napara ¢ TaKHM 3aTBOPOM MOXeT cayxutk (oroannapar «Kues-
Bera»,

[lITropro-meneBoii 3aTBOP HMeeT JiBe CBETOHENPOHHLAEeMbIe 3J1ac+
THYHble WTOopKH 6 u 9 (puc. 31). IlepBas wropka 6 HamaThiBaercs
Ha pa6ounil BaJuK § cO CKpyuHBalouweiics npyxunoil suyrpn. Ilpn
nomomu TeceMoK 2 W 8 OJHH KOHEI 3TOil IITOPKH NpHKpenJjen K
mkuBaMm I. Bropas mropka 9 nmpukpensiena OAHHM KOHIOM K CBO-
6oano Bpamawulemyca G6apabany /0, a BTOPHIM ¢ NOMOULLIO Tece-
MOK 3 H 7 — KO BropoMmy paGoueMy Baiuky 4. B 3ToT BajJHK BMONH-
THpoBana npyxkuua. IIpn B3Bose 3aTBopa IITOPKH, NEpeKphIBas
ApYr Apyra B H30JHPYA TeM caMblM (oTomarepual OT CBera, Hama-
ThiBalOTCs Ha Gapaban 10, a TeceMku — na wkuss /. [Ipu namume
Ha CHYCKOBYIO KHONKY H cpabarmiBanun sarsopa GapaGaun [0 ocso-
Goxkaaercs W BaJHKH 5 H 4, NOBOpauHBasiCh, NEPEeMaTLBAIOT WTOP-
ki, [lpn stom mexay konuamm WITOPOK obpasyercs wieab, uepes
KOTOpYIO CBeT nocrtynaer Ha ¢orocaoil. Hlupuna sroil mean peryim-
pPyeTcsi TeCeMKaMH H 34BHCHT OT YCTAHOBJEHHOTO BpeMeHH 3Kcno-
BupoBanus. lITOpkH 3aTBOPOB H3rOTOBAAIOT H3 NPOPEINHEHHON
wenkoBoit Tkaun (poroannapate ®@IM, «3o0pKuii», «3enut» n ap.),
HJH H3 OueHb TOHKOH cTaabhoil Jents. Lltopku MOryT GuiTh BLInOA-
HEHBEl B BHAE pAJa NPOPHINPOBAHHBIX H IIAPHHPHO COEAHHEHHBIX
MeXAy co0OH MeTaJJHUeCKHX noJoc (poroannapar «Kues»). 3a-
MEHa TKaHA MeTAJJHYECKHMH WITOPKaMH BHI3BaHa TEM, UTO Hpope-
SHHEHHLIE LIEJKOBBIE WITOPKH TEPHIOT HM4CTHUHOCTh IPH HH3KHX
TEMNEPATYpax W MeHee TOYHO BOCHPOH3BOAAT KOPOTKOE BpeMs 3Kc-
TNOHHPOBAHMS, @ HHOIA NEPecTaioT AeiiCTBOBATH COBCEM.

B ¢oroannaparax co mropuo-menessim 3aTBOPOM B 3aBHCH-
MOCTH OT HanpaB/JeHHs H CKOPOCTH ABMMKeHHs OGBHEKTa CHEMKH H
WTOPKH POTOH306paKenle MOKET MOJAYYHTHCS HAH HECKOABLKO pac
TAHYTHIM, HJIH CILTIOCHYTHIM.

B nekotopux ¢oroannaparax ycranapausaior BCEPHHIE 3aTBOPHI
(doroannapar «Kues-10»), saBasonnecss pasHOBHANOCTLIO MTOPHO-
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Pue. 31 IUropuo-menesoll zatsop Pic, 32, Tpadur naeilcrann
LITOPHO-WEAEBOro 3aTBOpa

ue1eBblX 3aTBOpoB. Beepubiil 3aTBOp mMeeT ABC 3aC/OHKH, COLep-
HauHe 110 TPH CK/JIaAbIBAIOUIHXCH B BHAC Becpa MeTaJJHYCCKHX
aenecrka. Ilpn paGore JenecTkn 01HON H3 32C/0HOK CKIaALIBAIOTCA,
a JenecTkH aApyroi pacxogsrtes. Ilpn stom Mmexay xpaiinuMu Je-
NeCTEaMH 3ac/0HOK ofpasyercsi uielb, 4Yepe3 KOTOPYIO NPOXOANHT
cBeT Ha (orocaoii. MexaHH3M ITOPHO-IIEAEBLIX 34TBOPOB YCTaHOB-
JdeH BHe OObeKTHBA, (hoTOannaparTs ¢ TAKHMH 3aTBOPAMH MOXHO
JIErKG KOMIIEKTOBATH JIONOJHHTENLHLIMH oObeKTHBaMH. B cayuae
HCIIOJIL30BAHHST NPH CLEMKE 3JIEKTPOHHO-HMNYJbCHBIX OCBeTHTeJeil
BpeMsl SKCNOHHPOBAHMSI UITOPHO-UIEJNEBOr0 3aTBOpPa e JA0JXKHO
npespiate 1/30—1/60 ¢, Tak Kak TOJILKO MPH 3TOM BPEMEHH 3Kce-
MOHHPOUBAHHS 3ATBOP NOJHOCTHIO PACKPHIBaeT Kaapopoe okHO (oOTo-
alnapara B MOMEGHT CBETOBOH BCHBIIUKH,

Pabota WTOPHO-INENCBEIX 3aTBOPOB Ha KOPCTKHX H AJIHTEIbHLIX
BpEMEHAX IKCHOHIPOBAHHA XapakTepHayercs rpadukaMmu, KoTopbie
oToGpaxKaloT Bpena pabouTnl 3aTBOPA N NYTh, NPOXOAHMBIH IITOPKOWH
(pre. 32). IMTaomans napansesnorpaMma IponopuHOHAAbHA IKCNO3H-
HHH, Noay4Yennoii (JoTocjoeM NpH pasiHyHBLIX BpEeMeHaX SKCHOHHPO-
BAHHsL.

Bamuelimnymn xapakTepHcTHRKAMH 3aTBOPOB ABAAIOTCH: AHANA30H
BPEMEH SKCHOHHPOBAHHA, NIPCAEJLHBIC 3ilaUeHHs pacueTHhx addex-
THBILIX BpeMeH 3KCNOHHpoBaHHs, KO3(QQUUHEHT noaesHoro eii-
CTBHs, PABHOMEPHOCTb 3KCOOHHPOBaina no Kaapy. Bpems cpaba-
THIBAHMS UEHTPAJLHOro 3ateopa (nojHoe sBpems padoTwl 3aTBOpa)
CKJAaamBaercs: 3 Tpex as: BpeMeHH, HAYUIEr0 Ha OTKphiBaHue
CTBOPOK 3aTBOpa fj, NPOAOJKHTENLHOCTH NOJNE3HOI0 HX OTKphiBa-
Hig f; 1 BpeMeHH 3aKPHIBAHHS CTBOPOK f3, T. €. T =11+ la+ 1.

Ha puc. 33 npuseaen rpaduk AefcTBHA OAHGIO H3 WEHTPANbHLIX
satBopoB, Ha ropusoHTanbHoll OCH NMoOKasana npogoJXKHTEJIbHOCTH
neficrsust 3arsopa T, a HA BePTHKaJIbHOH OCH — cTeneHb €ro packphbl-
THH B NPOUEHTAX BEJHYHHBI HOJAHOTO OTBepcTHsi. Purypa AE?CD Xa-
pakrepuayer pabory uenTpajabnoro sartsopa, Ilpun stom sdpderrnn-
Hoe BpeMa AeifcTsus 3atBopa f»¢ GyaeT BbIpaXarbcs cpeaHeii Ju-
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nneit MP n moxer Guth naiineno no popmyne
toy = (T + 1)/2.
Kosd¢uumenr mnojesnworo AeiicTBHA 3aTBOpPa ONpeaessiior Mo

popmyiie
KT dsa1s = tatﬂ‘ .

Illtopro-menessie 3aTBOPLI HMEOT 3naunTeabho Goabmuit KIT
IO CPaBHEHHIO ¢ IEHTPAJbHBIMH 3aTBOPAMH. Y LEHTPaJbHLIX 3aTBO-
pPOB Bpems, 3aTpayHBaeMoe Ha OTKPHIBAHHE H 3aKpbiBaHHE CTBOPOK,
NOCTOAHHO, a4 NPH H3MEHeHHH BPEMEHH 3SKCNOHHPOBAHHS MeHNETCH
TOABKO NPOAO/IKHTENBHOCTh HX IMOJHOTO PACKPHITHS, UTO NPHBOAHT
K mwenocrosuctsy KIII. IMpn kopoTkux Bpemenax IKCHNOHHPOBAHHA
OH cuuzkaercs jo 50—60 % u npu AauTeabHBIX nosbimaerca a0 90,
a uHorjaa u Ao 95 9%.

Hesnocratounast paBHOMEpPHOCTh SKCMOHHPOBAHHA MOXeT OHITh
KaK y UeHTPaJbHLIX, TaK H y MITOPHO-LleJeBbX 3aTBOPOB. Ilpn sTOM
B HEHTPAaJbHBIX 3aTBOPax HEpPaBHOMEPHOCThH  SKCMOHHPOBaHHA
HMEIOT TOJDbKO 3a/HH30BHle 3aTBOpH. Kak HaBecrtio, onpesencntoe
BpeMsl B UEHTPANBHBIX 3aTBOPAX 3aTPAYHBACTCH HA OTKPHBaHNE M
SakpuiBanne wropok. Cser, npowenmuii uepe3 OOBEKTHB 3aKpH-
Baercs MTOPKaMH, HaXOAAUIHMHCH 3a HHM, H NeHTpadbHas 4acTb
Kajapa npu cpabatuiBanuu 3atBopa Gyjer ocseulena Gojiee nponod-
JKHTCJBLHOE BPEMA [0 CPABHEHHIO C KpasiMH.

Hepasromepuocts skcnonnposanna Kagpa B (oroannaparax co
IITOPHO-IIE/IEBLIMH 3aTBOPAMH CBA3aHA C HEPABHOMEPHOCTHIO JBH-
Xeuust mWropok. [Ipu pabore TaKHX 3aTBOPOB CKOPOCTD ABHIKCHHSA
mro&xu OT Havasa [0 KOHIA Kajapa Bospacraer xo 1,5 pasa.

POMe 3aTBOPOB, NPHBOJAHMBIX B ACHCTBHE NPYIiHKHOI, HMCIOTCA
TaKKe IAEKTPOHHbLIC 3aTBOPHI C IIEKTPOJHTHUCCKHM KOHJICHCA-
TOPOM, S/IEKTPOMATHHTAMH, CONMPOTHBICHHAMH H MHTAIOMIHMHE MHHH-
ATIOpHLIMK GaTapeiikami. OT eMKOCTH KOHACHCATOPA 3aBHCHT BpeMs
€ro 3apsAaKH H CBA3AHHAA C 3THM AJHTEJIBHOCTh KCMO3HUHH. [1pHH-
UHI CHCTBUS 3/1EKTPOHHOTO 3aTBOPA 3aKJIOUAETCS B CJAESAYIOUIEM:
IpH HAaXKHME Ha CHYCKOBYIO KHOMKY CHEIHA/bHas NPYKHHA OTKH/b-
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BAaeT CTBOPKH, OTKDLIBAA 3aTBOP. CTBOPKH 3aXBATHLIBAIOTCA 3AEKTPO-
MATHHTOM, U 34TBOP OCTACTCA OTKPHITHIM RO TeX 110P, 10KA HE 3ap%h-
JAUTCH NOAHOCTLIO KOWAEHCATOP. 3apAANBILHCE, KOHASHCATOD OTKJO-
HaeT EKTPOMATHIIT, CTBOPKH OTHYCKAIOTCA M 3aKpBIBAIOT 3aTBOY,
[TpogoARUTEABNOCTL 3apAAKH KOHIAECHCATOPA H BEAHUMHA BpeMeHu
IKCNOHHPOBANUA DRFYAUPYIOTCA BKJAKYCHHBIM B €ro Lenb HepemMed-
HBM CONpOTUBNeHHEM. IJeKTPOHHBIE 3aTBOpPLL HMEOT GONLLIGH
HaGop pasMHunOre BpeMeHU SKCNOHLPOBaHHA. ¥ MHOTHX COBpEMeH-
HLIX (DOTOaNnapaToB €CTh A8TOCHYCK — MeXaHN3M, NpHBOANMG 3a-
TBOP B ASHCTBHE TOCAE ONPeACTeHHOrO HPOMEXyTka BpeMeHn, Po-
ToAnnapaTtel CHaOMEHsl TaKKe CHHXPOKORTAKTOM — YCTPOICTBOM,
ofecrnieunBaOiliM 3aXKHTAHUE BNRKTPOHHO-HMIYALCHOrO OCBeTHTE A
anu namnu;scnmmxn TOYHO B MOMEHT HOOAHOre PACKPBITHUA WITOPOK
3aTBOpaA. ;

Hasonka ma peskocts. HauGosee mupogoe pacmpocTpanetie
MOAYUHAY TPH c10cofa HABOAKE HA PEe3KOCTb: N0 IUKAJe paccTOAHHI
HAH 10 CHMBOJAM (TA230MepHBIii), N0 MaTOBOMY CTEKAY (BH3yaJjib-
HLIH) H ¢ NOMOWbIO JanbHOMepa {JaAbHOMEPHHR).

Hapoaxy wa peskocTs MO wkaae paccTofAud OCYILECTBIAAKT
NyTEM nDPeABAPHTEJNbHOTO Ofpele/eHHs paccToAHEA Ao oObekTa
CBEMKH M YCTAHOBKH 9TOrO PacCTOSHHA HAa LWKale pacCcTofHHil
00beRTHBa (COBMEWANT HHAEKC ¢ PACCTOsHHEM Ha iuxane}, Ho-
CTATOYHO TOYHOE pacCTosiHHE A0 OO0bekTa MOMKHO H3MEPHTh HJAH
OUPEACHHTh CHEUHANBHBIM NPHOOPOM — AaZibHOMEPOM (HanpHMmep,
panvaoMeposm  «bBantus). Takok cnocod HaBOAKE TNPHMeHARTCS
B OCHOBHOM B NpPOCTBIX Mojleldsx ¢oroannapaTtos. Bumecre ¢ Tem Bce
tdotoannapath ¢ APYrHMH CIOCOOAME HaBOAKH HAa PE3KOCTb HMEIOT
TaK¥e H LIKany PAaccTOAHHA, YTO RO3BOASIET B cJyuae HeoGXOLH-
MOCTH T[POI3BECTH B3aWMHEIA KOHTPOJb HABOAKH, DBolcoxyio ToY-
HOCTE MAa30oMepHLIX H3MepeHHH paccTOABHLA He BcelJa MOMNSHO ra-
parTiupoBare, GoTonzcOpaxeHHe B OCOALWHNCTEE CJIY4YaeB NoOAy-
yaeTed AOCTATOMHO Pe3KHM 3a cyeT rAYGRHE peskocTH. Takofl Bun
HABOAKY HA PE3KOCTb HIAPOKO NPHMEHAeTCH NPH CheMKAax CHOPTHB-
HbiX COCTA3aHHMA.

Hns GpotonoGrTenell Ha wWKale pacCcToRHUA M mkane anadparm
HeKOoTOphIX (pOTCANNAPATOB HAHECeHBl COEUIAJbHbIE OTMETEH —
KpacHuie TOUKH, YCTAHOBNB NO KUM 3HAaYenus AHAa(pparMpl H paccTo-
AHWE, N0JY4alT oYenb GOMLINYD TAYOUHY PE3ROCTH, UTo obecnedn-
BaeT YIOBJAETBOPHTENbHYH Pe3KOCTL NPeAMETOB, HAXOAAIMHUXCA OT
doToannapata Ha PAcCTOSHHH OT 4 M 10 OeCKOHeuHOCTH (KpacHble
TOYKH COOTBETCTBYIOT PACCTOAHEID 8 M H OTHOCHATEALHOMY OTBep-
cTHIo o6bekTHBa 1:9).

PasHoB1AHOCTBIO crtocofa HABONKY Ha PE3KOCTR MO LIKasde pac-
cToAHNIT ABJAAETCS HABOAKA IO CUMBOJAM. DTOT Cnocod OTanyaeTcst
07 TpeABAYLIIerc TE€M, YTO IIKAaJa PAcCTOAHHN He rpaayupyercs 8
MeTpax; Ha Heit CTABHTCH HECKOJBKO YCJOBHBIX CHMBOJOB (Hampu-
Mep, <INOPTPET», Krpynma», «mefi3ax»), KOTOPHE COOTBETCTBYIOT
chbeMKaM ¢ paccTosHud npuMepsHo 1,7; 4 u 7 M. Ecau 10T unn unoi
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BiA CHEMKH HE COOTBETCTBYET ITHM OTMETKaM, TO PacCTOSHHE MOMKeT
GuiTh YCTAHOBJIEHO HA luKajde Mexay cumpoaamu. [lpu cHanHOM
auadparMHPOBANUH TPAHHUL TIYOHHL PE3KOCTH NEPeKPLIBAIOT ITH
PAcCTOSHMSA, YTO TAKKEe NPEAYNpPeiAaeT NOABJICHHe HEPESKHX CHUM-
k0B, B KauecTBe nmpuMepa ¢ HaBOAKOH 10 CHMBOJIAM MOJKHO Ha3BaTh
doroannaparsl «Bocxoas, «3opkuii-11», «Cyvena-Panua».

HaBonka Ha pe3koCTh no MarogoMy cTexay npHMensieTcst B na-
BH/IBOHHBIX H 3€pKaJbHLIX (oToannapatax. B naBuabronubix ¢oro-
annmapatax yCTaHaB/JMBAlOT B KaCCETHOH 4YacTH CMEUHAJbLHYIO PAMKY
¢ MATOBBIM CTEKJOM H BeAyT no HeMmy HalJioJenHe 3a Pe3KoCTbio
n3obpaxenns. [1pn sTom peryJmpyioT pe3kocTb, T. €. COBMEHNIAIOT
IVIOCKOCTh HM300pa<eHHfi ¢ MaTHPOBAHHOI [OBEPXHOCTHIO CTEK/a
NyTeM H3MCHEHHs PacCTOAHHA MexAy OOBLEeKTHBOM H MAaTOBBIM
CTEKJIOM, TepeMelas AJs 3TOro ¢ NOMOMLLbI0 KpeMabephl KacCeTHyio
(3aanioi0) wacts (poToanmapara BJOJIb ONTHYECKOH oCH OOBLEKTHBA.
Ilepeanss (06beKTHBHAs) 4acTh NABHJILOHHEIX (OTOANNAPATOB MOA-
BHJKHA BAOJL onTruyeckoil ocH. Oanoo6bLeKTHBHBIE 3€pKadblibie (o-
TOannapaThl HMEIOT CPABHHTEJNBHO CJOZHYIO ONTHYECKYIO CHTTEMY,
cocTosuyio u3 sepkana I (puc. 34), KonraekTHBHOM AHH3bI 2, 00beK-
TEBa 3, matoBoro crekna 4 (puc. 34,a), WiH IJIOCKOH NMOBepPXHOCTH
KOJIJIEKTHRHOM JIHH3H, (OKYCHPOBOUHHIX KaunnbeB 5 (puc. 34,6),
nAocKoeTH 6 pe3xoro KaobpaxkeHua, Mukpopactpa 7 (puc. 34, 6),
crynenvaToit auusu 8 (nuu3n ®Ppenens).

B sepxaabubix ¢ortoannapartax (puc. 35) Mmexny ¢oronsenxkoi
H 06BbeKTHBOM MoJ yrjiom 45° K ero onTHueckoil ocH pacrnojaraercs
OTKHABIBAIONIEECs 3epKajo, Hanmpasisiomee naoGpazkenne BBEpPX Ha
maToBoe crek/o. [Ipn 3ToM Ha MaTOBOM CTeKJe NMoJy4yaercs mpsmoe
sepkanbHo oOpamenHoe n3obpakenue. Jas ynoGcTBa BH3HPOBAHHS
u3o0pazkeHus Takie (poToannapaTsl HMEIOT NEHTANPH3IMY C KphlLUeil,
nossoJiAoNyi0 HabnoAaTh npsiMoe H3o0paxenue. 3epKajbHble
OAHOOGBEKTHBHBIC (hOTOANNAapaTLl HMEIOT Manbli WK cpeiunit dop-
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Puc. 34. okycnposounse ycrpoilcTBa 3epKajbHuX doToanmaparos:
@ —C MOTOBMM CTeKAOM; G —¢ KAHHOBMM YCTPOACTBOM; & — ¢ MHKPOpacTpoOM
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Pue. 35. Mogean sepxaasumx doToannapaTos:

@ — opnooGnekTuBHuil (oToanmapar «Canwis ¢ waxtofl; 6 — oancobvexTHausfi doroanna-
paT «3enuT» ¢ NeRTanpisMofl; & — apyxofivexTunamli doToannapat «<JlwGuteas-2» ¢ waxtoft

Mmat Hnsobpaxennda. B mux ncnoabsyercs pyJaonnas (poronjenka
wnpuuoit 61,5 (doroannapater «Kues-6C», «Camor») uan 35 MM
(tbotoannaparsl tuna «3enut», «Knes-10» u gp.).

B sepkaspHbLIX 01HOOOBEKTHBHBIX (loTOANmMaparax MOMXHO NpH-
MeHATh Ji06he 00BHeKTHBE!, B TOM 4HcJe 0OBEeKTHBHI C NepeMeHnHbBIM
(hoKycHuIM paccTosiHHeM. DTuMH (OTOANNApPATAMH YaCTO NOJIL3YIOT-
CA NPH PenpoAyKIHOHHOH CbeMKe, NpPH MHEPO- I MaKpocheMKax.
OO6bexkTHB B 3epKaJIbHLIX OAHO00LEKTHBHLIX (poToOannaparax auad-
ParMHpYIOT Noc/ie HaBOAKH 1a Pe3KocTh, TAK KaK NpH BH3HPOBaHHH
H300paKeHHsA ero APKOCTb A0/#HA OblTh jAocTaToOuHO GoJbinoii, [pu
AnaparMHpOBAHHH MOCJE HABOJAKH PaccTosiiie 10 00beKkTa MOKeT
cOHTBhCS,, 0COOGEHHO ec/iH OOBeKT ABHMKETCA. ITOT HEAOCTATOK 3ep-
KaJbHBIX (POTOANNapaToB YacTHUHO yCTPaleH B 00beKTHBAX C Tpei-
BapHTe/bHOI ycTanoBkoil TpeGyeMoro snauenus Anadparmel Ha cre-
UHAJbHOM XoJable Ha ofbekTHBe. IlpH 3TOM HABOAKY HA PE3KOCTb
OCYUIECTBJISIOT MPH M0JHOCTHIO OTKPLITOM 00bEKTHBE, & 3aTeM KOJb-
no jauadparme, He rasas, NOBOPAYHMBAIOT A0 YROpa H CHHUMAIOT
00BEKT.

Ouens yao6HH AHa(parMbel HAXKHMHOTO AeiCTBHS H TaK HA3M-
paeMule npuraiompe auadparmsl. [lpunuun aeficTBHA HaKHMHOI
nua)parMbl COCTOHT B CJAeAylOlleM: Ha YCTAHOBOYHOM KOJblie
obbexkTHBa 3ajaaerca TpeGyemoe 3nauenue anadparmel. IIpu nasoa-
Ke Ha Pe3KOoCTh O0BeKTHB OTKpPLIT MOJHOCTBbIO. /lnadparma 3akpni-
BaeTcsi A0 YCTAaHOBJEHHOrO 3HAueHHs NPH HaXKHMe Ha CHNYCKOBYIO
KHOTKY, cOJI0KHPOBAHHYIO C €€ YNPaBJsioUlHM MEeXaHH3MOM, H moce
aToro cpasy cpaGatuBaer 3atBop. [Ipu ocsoboxaeHHH CHYCKOBOIM
KHONMKH Auadparma onATh NMOJNOCTBIO packphiBaercs. [Ipuiraiomias
AuagparMa mo NpHHUHOY AEHCTBHS OYeHb HANOMHHAET HAMKHMEHYIO.
Ona 3akphiBaercss (npHraer) Ha Tpefyemoe 3HaYeHHE NpPH HazKHMe
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Ha CyCKOBYIO KHONKy. PasHiua cCOCTOHT B TOM, 4TO fIpH 0CBOGOXK-
JleHHH KHONKH AHa(parma ne BO3BPALLAETCS B HCXOJHOE NOTOKEHHS
H ee HAJI0 OTKPHITL, MIOBEPHYB KOJIbIO Ha 00BHEKTHBE.

CoBpeMeHHBIe 3epKajbHble O0J1HOOOBEKTHBHBE oToanmapars
CcHA6KAIOTCS 3€PKaJioM MNOCTOAHHOIO BH3HPOBAHMS, S3aKPHIBAIOLLIAM
BH3UPHOE YCTPOHCTBO TOJLKO HAa MOMEHT cpabaTwbiBanusi 3arBopa
H BHOBb BO3BPaUIAIOUIHMCS B HCXOJHOE MoJoKeHHe ((poToannapaTsl
«3enut-B», «3ennt-E», «Kues-10» u ap.).

Jlna obJerdenusi HABOJAKH Ha Pe3KOCTb HeKoTophie (poToannapa-
TH HMEIOT KJHHOBOE YCTPOICTBO, cocTosllee H3 ABYX KanHbeB Jlo-
JleHa, YCTAHOBJEHHBIX B He(O0JbLIOM KPYrjoM yray0JeHHH B LEHT-
pajbHOH YacTH MAaTOBOro crekja. BrAuMubil B BH3HPHOM yCTpoii-
CTBE KPYr KAHHOBOTO YCTpoilcTBa AeanT H300paikenue no ropusot-
Tanu Ha JABe YACTH, M NPH HETOYHOH HABOAKE Ha PE3KOCTb BEpPTH-
KaJbHble JHHHH o0beKta pacxojsurcs. IIpn HaBoake Ha pe3KoOCTb
NOJIOKEeHHe KIHHLEB OTHOCHTEJIbHO OOBEKTHBA H3MEHAETCS, YTO NpH-
BOAHT K COBMELIEHHIO paHee pasieseHHblX NoNojaM BepTHKaJbHBIX
AuHRN 00BbeKkTa cheMki. [1pH OTCYTCTBHH BepTHKAJLHBIX JIHHHI Ha-
BOAHTHL Ha PE3KOCTh MOMKHO nmyTeMm mosopota (oroannapata na 90
(BepTHKaABHBIN KaAp) HAN N0 MATOBOMY CTeKJYy 3a npeleJaMH KJu-
HoBoro ycrpoiicrBa (doroannaparnt «Camor», «Crapt» H 7ap.).

Jlpyroe yctpoiicTBo, ofaeruaioniee HaBOAKY Ha Pe3KkoCTb, HOCHT
Haszpaiue MmuKpopactpa. OH HMeeT BHJ Kpyra B LEHTpPe MaToBOro
crexna. Kpyr pasgenen na GoJabiloe KOJHYECTBO TPEeXCPAHHEIX
NPH3M, OPHEHTHPOBAHHLIX B PasJHYHLIX mjiockocTax. Mukpopactp
npeacrasaser coboil TOHKyI0 NaCTHHKY H3 OPreTexsaa ¢ mpH3Mami,
BHABJEHHBIMH METOIOM ropsiuero npeccopanus, O6beKT ChbeMKH HA
MHKPOpACTPe BHJEH Pe3KHM TOJBLKO B TOT MOMEHT, KOFAa MJIOCKOCTh
ero H300pakeHnsi TOUHO NMPOXOAHT 4epe3 BepIIHHLI HPH3M. B mpo-
THBHOM CJy9ae H3-3a Pa3MBLITOCTH H300pazKeHHS PesKOCTh €ro Ha
MHKpPOpAcTpe najaeT 3HAaYHTEJbHO CHJIbHEe, UeM HAa MATOBOM CTeKJe.
Mukpopactp nmeior ¢oroannapartsl «Kuep-10» u «3enur TTJI».

B cBA3M ¢ TeM, 4TO KJAMHOBOE YCTPONCTBO H MHKPOPACTp HE Mo3-
BOJSIOT ONPeAeJHTh CTeNeHb IVyOHHB Pe3KOCTH, BOKPYr HHX OCTaB-
JSAT NPOCTPAHCTBO MATOBOTO CTEKAa, NO KOTOPOMY MPOH3BOAAT
STH onpejesenusi. 3a mpejesaMH MaTOBOrO CTeKJa pacnosaraercs
auH3a Ppenens, naoulas BLHCOKYIO APKOCTh H300pakeHus u obJer-
Yaioniast TOYHHIA BLIOOP Kajpa H €ro BhIPA3HTEJBHYI0 KOMIOHOBKY
IPH CHEMKE,

3epkajibipe AByxoOnekTHBHBIE (OTOANMAPATH HMMEOT JBa
OGBEKTHBA, PACNONOMKEHHEIX OAMH HAA APYTHM, BepXHWIt — BH3Hp-
HBIH, HHAKHHA — cbemounbii. TTo3aan BepXHero 0GHLeKTHBA pacnoJaa-
raercss sepkano, orGpacupaioumiee H300paiKeHHE BBepX Ha JHH3Y
npsmMoyroibioit Gopmul. IMoayuaemoe Ha Heil H30o6pazkenue npsMoe,
HO nepesepuyTo cjeBa Hanpaso. HaBoasT Ha pe3kocTsb 1o MaToBoMmy
CTEK1Y, DPACNOJIOKEHHOMY B UEHTPAJbHON WaCTH NPAMOYIOJbLHOM
amnsul. Jas obrervenus pasoaku mepejl MaTOBHIM CTEKJOM HMeeTcst
OTKHAbIBalOUasest ayna. Bepxunii o6bekTHB Gosiee npocT NO cxeme
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0 CpaBHEHHIO €O CheMOUHBIM. OH nMeeT GOABLIYIO CBETOCHNY H He
AMapparMupyered, uTe o0ecreYuBaeT NOCTOAHHYIO BLICOKYIO APKOCTD
BusNpyemoro usofpamenus. JIByXo0beKTHBHHE ¢oroannapat mno-
3BOMSET 3apaHee NOArOTOBHTLCA K ChEMKe, YCTAHOBHTHL Anadparmy
B TpebyeMyi0 3KCNOSHUKIO, B3BECTH 3aTBOP M nocje BbiGopa Kaapa
H HABOAKH HA PE3KOCTh MOMEHTAJILEO NPOHU3BECTH ChHEMKY,

K nenocraTkam AByXOOBEKTHBHBIX 3€PKAJBLHEIX (OTOANMAPATOB
OTHOCHTCA HEKOTOpOe HecoBOadeHHe H306pazkeHHl, 1agaeMblX BepX-
HAM M HUHXKHHM OOBeKTHBAMM H3-32 TOCO, UYTO OHH PACNONOXKEHH Ha
HEXOTOPOM pPacCTOAHHA APYT OT JApyra, HazpiBaeMoM GaaucoM. He-
COBNajeHHe M30GpaxeHIll HasuBARTCA RAPANJAKCOM,

[Ipn cbemke npeaAMeTOB, HAXOZALIMXCA Ha OOJBIIHX PACCTOSHHAX
oT otoannapara, BJAHAHME mnapajnakca He ckaswBaerca. [Ipu
ChEMKE ¢ MaJblX PACCTOAHME O00beKT MOXKeT OBITh BHAEH HOJHCCTLIO
yepes BepXHHI OOBEKTHB B BHJOHCKATe e, A HA (POTOCAON OH MOKET
CNPORLUPOBATLCA HE NMOMAHGCTLIO, T. €. 4acTk erg cpexerca Kajapo-
BEIMHB pamKaMmu doTcannapara.

HAaa ycTpaReHns BAHAHHA Napaifakea Ha cTeKJae BRAOHCKaTens
HaHOCATCA TOHKHE paMKH W WTPIXH, ABAAILHECH IPARMLAMH Kal-
pa NpH cbeMKe ¢ pasjnyBbX paccroguuil., Ha crekne Buaouckatess
CBEpPXY MoxKeT OHTR pasMellleHa CHeLHANbHAA RepeABHralomanca
MeTanlMvecKasd paMKa, K0Topan CTaBHTCH B ONpejelieHHOe TOJ0MKe-
HMe NPH CbeMKe ¢ PA3JHYHBIX paccToanuil. IlpumensioTrcs w aApyrie
cnoco0bl yCTpaHeHna BJAMAHHS NapajiaaKca npd chemKe ABYXoObeK-
THBHHIME (oTOoaNmapaTamy.

Beayrca paborel nmo VOpOLIEHRIO H [0 NOJHOM aBTOMAaTH3ALHR
npellecca HAaBOAKH Ha pe3xocTh. K doToannaparaM ¢ ynpoleHHOMH
cucTeMol (OKYCUPOBKH OTHOCATCA: (hOTOANNAapaTH ¢ MeCTKo
BCTPOEHHBIMH O0BLEKTHRAMH, YCTAHOBJIEHHBIMH NOCTORHHO Ha OOHO
(06m4HO rhNepdoOKanbHOE) PACCTOAHME; POTOARNAPATH C HECKOIb-
KHMH CIyCKOBHIMH KA4BHIIAMM ANH PA3JAHUHLIX paccToaHHIl.

PaspaGorans cbeMoynble QOTO- H KHHOKaMEpbl ¢ aBTOMaTHyec-
KHMH (DOKYCUDYIOILUMHA yCTPOficTBaMH, OCHOBRHHEIME Ha CJAeAyI0-
{(HX NPHELHIAX: YrioMepa ¢ OTBeCOM THRA MAATHRKA; DALKONOKE-
TOpa; HH(PPAaKpacHOIo JOKATOPa; BHACKHCKATeN s, nMmewwero ¢oto-
3MIeMeHT (C HEeJHHEAHOH XapaKTepHCTHROM ), pearHpyOWNA Ha usMe-
HeHHEe Pe3KOCTH H30OpaKeHus.

Hecrkasd ycraHoBKa OOGbLEKTHBA MNPHMEHAETCA, KAk NPABHJIO, B
npocteiX doToannapatax THHa «IDTioA», «LIkonbHuK» B Ap.

doToannapar ¢ HeCKOJAbKHUME COYCKOBBIMH KAdBMIlaMu, KaxKaan
H3 KOTOpHIX 0003HAYeHa CHMBOJIAMH <{IOPTPET», 4YeA0BEK BO BECh
poCT», «rpynnas, «nefisax», CAYKHT AJA YCTAHOBKH OObEKTHBA Ha
onpejeJieHH0e PACCTOAHME U cnyckKa 3aTBopa. Knasumm pacnonoe-
HbH TaKam o6pasoM, YTo fpH AepKaHHM (oToannapara UeTHpe
najbua npasod PYKR YAOOHO JNOXKaTCa Ha HIX. YupasieHue ¢oro-
annapaToM He BEI3BIBAET 3aTPYAHEHHH, W NPH CbeMKe TOrO WIH
pHoro oObeKra ¢otorpad nocne HeGONbLIOH TPEHUPOBKM AocTa-
TOUHO GHICTPO OPHEHTHPYETCA Ha KAKYIO KAABHIIY TpeOyeTed HaMaTh,
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Hasoaka ¢(OTOOOBEKTHBA HA Pe3KOCTb MOMKET NPOH3BOANTHCH
¢ MOMOULLIO CHELHANLHBIX YCTPOHCTB — ONTHUECKHX JaabHOMEpOs.
[Mpunuun paboThi gajbHOMEpa 3akiiouaercs B caedyiomesm. [nas
npu HabJIOAeHHH uepe3 OKyasp AajpHomepa Buaut npeamer C
(puc. 36) yepes NOAYNPO3PauHYI0 CBETO/ALIAULYIO CTEKASHHYIO Mac-
Ty A, NOKPBITYIO OueHb TOHKHM cJoem cepedpa. B onpeaesentom
NOJIOJKEHHH HaXOAUTCS NOABHIKHOE 3epkano B (Man npuama), KoTo-
poe oTpaxaer Ha naactuny A BTopoe nsobpaxenie npeamera. Mpu
onpe/ie/IeHHOM MOBOPOTE 3epKada 370 H300parmeinne COBMECTHTCH
¢ H300pakenneM, BHANMBIM HENOCPEACTBEHHO Yepe3 naacTuny A.

Paccrosiiie Mexkay OOBEKTHBAMH JajbHOMEpa Hasbisaercs Oa-
30H, HAH Ga3HCcOM, jJajbHOMEpa, Yrod a MEeH1y JyuaMi Ha3bBaercs
napaanakTuueckum yraoMm. Mcenoabsys nasectiuie suadexus Gaguca
JaJbHOMEpa H Napa/ylakTHUYECKOro yria, MOMKHO ONpeaeuTh pac-
crosinue / ot (oTroannapara o npeamera. Ha mxane, perncrpupyio-
uleif MOBOPOT 3epKaJsia, HaHeceHb JeNeHusi B Merpax, OGaarogaps
yeMy Mnocjie coBMelleHHA H3oOpaykeHiH, BUAHMLIX B AajlbHOMEpE,
MOKHO IO IMIKaJie Cpasy ONpeileJHTh paccTofHie A0 CHIMaeMoro
obpexTa.

[punuun coBMelienns H300pazkeHHil Jer B OCHOBY BCex cylue-
CTBYIOIHX ONTHYECKHX AaJjbHoMmepoB. [lpakTutueckoe npumenenne
HAULAH TPH THOA JAJIbHOMEPHBIX YCTPOMCTB: ¢ NPH3MATHYECKHM KOM-
nencatopom (doroannapar «3opkuii»), KOMNencaTopom s Buae Of-
THUECKOr0 KJHHA C NepeMeHHLIM YrioMm otkjouenns (doroannapar
«Kies») u ABYX/IHH30BHIM BpallalOWHMCH KIHHOBBIM KOMIEHCATO-
pom (doroannapar «MockBa-5»).

[TpuamaTHUECKHII KOMIIEHCATOP HMeeT NOJIYNPO3payuHoe 3epKaJo,
uepes Kotopoe Bejiercsa nabuioaeHue 3a ororpadupyeMbiM 06beK-
ToM. HM3o0pakenue 3TOro 06beKTa, OTPA3UBLINCL OT NPAMOYrOJb-
HOHl MPH3MBI, NoONajaeT wuepes OrpaHHuHBAaIOULYI0 AHadparMmy Ha
naactudy. [ToBOpoT npusmbl M coBMellenne ABOSIUIMXCH H300paxke-
HHAN TIPO3BOASATCSA PHLIYAraMH, NPHIKHMACMBIMH JAPYT K APYTY NpyrKu-
nofi. B cBoio owepean puiuar mosopaunBaerTcs HpH (OKYCHPOBKE,

Me, et

Puc. 36, Cxema monokynspioro AaavhoMepa
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KOrga ofLexTup nepeMenaercd BLoash onTudeckoll oo, Onrrueckui
KJHH 3allHIIaeT NPH3MY H AdeT BO3MOJKHOCTH NPOH3BOAHTL IOCTH-
_POBKY JainbHoMepa (CABHraTh H300paKeHHsi OTHOCHTENBHO JpYyr
JApyra mo BepTHKaJH).

Komnencatop d¢oroannapara «Kues» (B BHAC onTHueckoro
KJIHHA C MePeMeHHBIM YIVIOM OTKJOHEHHsi) COBMELIeH C TeJaecKolnye-
CKHM BHJIOHCKaTeJeM, 4TO JaeT BO3MOMHOCTb OJHOBPeMEHHO C Ha-
BOJIKONl Ha pesKocTh KaapHpoBaTh nzoGpaxenus *. @ororpagupye-
MBIl OOBEKT BHAEGH Yepe3 3dlHTHOEC CTEKJ0 H NOJAYHpO3pauHblil
CA0H MEMKAY MPH3MAMH, COCTABAAIOUIMME CBETOPACIMeNIsioumHA
610K, PokycHpoBka 06beKTHBA MPOH3BOANTCA Yepe3 CHCTeMY liecTe-
peH, noBopauHsaeMulX ¢ MoMolkio ay6uartoro Koneca. OanoBpeMen-
HO 3THM KOJEcOM TIPHBOMATCA B JBHIKEHIe PHYATH, YiepKHUBaeMble
BMecTe NpYunoi, Puiuar npu 3TOM NOBOpAYNBAET WHAHHAPHUECKYIO
JHH3Y, 00pasyiollyio ¢ Apyroi LHAHHAPHUYECKON JHH30/ onTHYecKni
KJIHH ¢ NepeMeHHBIM YIiiom oTKaoHenus. [lpn BzanmHuom nepemelie-
HUH LHJAHHJIPHYECKHX JIHH3 NPOHCXOAMT HM3MEHCHHe NapajiakTHue-
CKOro yraa, uto ofecneunBaer copMelleHie H300parKeHHi.

Haunsuomep ¢oroanmapara «Mocksa-2» ¢Bf3aH ¢ 00BEKTHBOM
cucremoit mecrepen. [1pn nosoporte dokycupyouieii roJoBKn npouc-
XOAHT NOBOPOT OTHOCHTENBHO APYr APYra JABYX ONTIHYECKHX KJIHHbEB.
Baaronaps 3ToMy OCYIIECTBJSIETCH H3MEHCHHE MapataKTHUecKOro
yrJyia u coBMeuleH#e H300paxenni.

CyuiecTsyer enie oA BiJ AaJbHOMEPA, B NMOJe 3PeHHS KOTOPO-
ro u3obpazkieHne AEJUTCSH Ha BEPXHIO W HHIKHIOW 4acTH, oGpasye-
Mble Y3KOi Noaynpospaunoil njaacturoit 0 npu3moi ((portoaunapar
«/leunHrpan»).

@oToannapaTh ¢ asroMartHiyeckofi (OKVCHPOBKOA HMEIOT 3HauHTenbuo Goaee
caomHoe ycrpofictro. ABTOMATHUECKAA CHCTeMa, OCHOBaluas HA NPHELHNE YIJO-
Mmepa, pabotaeT caeayoiuM o6pazoMm. Ilepea HamKHMOM HA CHYCKOBYIO KHONKY
(oToannapar HaKAOHAIOT H, TIAAA B BHIOHCKaTeab, COBMEINAOT NHHHI, NPOXO-
ASHIYI0 B [OJ€ ero 3peHus, ¢ camoii HHxHed Toukoft o6LeKTa chemxH (CheMKa
IIPOH3BOAATCA € BHICOTH 4EJ0BEUECKOro pocra). Ecan o6bekT Haxoautca GJH3KO,
To nakaon ¢oreannapata Oyaer GOJBLIEM 1O CPABHEHHIO CO CHEMKON 3HAUHTENb-
Ho yaanennux ofwexton. Ilocse cosMenlenus cpeauelt JHRHH B NOJe 3penns BHIO-
HCKATeAs ¢ HiKHell TouKoji o0beKTa HAMHMACTCH H OTNYCKACTCHA ChHeuHanbuas
KHONMKa, BrMouwalomian doxycupyioutnii smexaunam ¢ orsecom. Ilpu stom orsec
YCTAHABAHBAETCS B BEPTHKAJIBHOM HAlpPaBJCHHH M HCPE3 CHEUHANLHOE JAeKano ne-
pementaer (okycHpyomyw aunzy o6bektnea. Chenyer yKasaTh, 4TO 3TOT BHA
aBTOMATHYECKOI! (DOKYCHPOBKH paGoTaeT TOALKO NPH OGHMHEIX BHIAX CheMKH (Ha
POBHOIL MECTHOCTH, ¢ BHICOTH UEJOBCUECKOro poCTa, NpH cheMKe ¢ OOHYHHIMH Ha-
knonamu Qoroannapara).

TIpunusn GoKycHPOBKH € MOMOULBIO PAaAHOJOKATOPA MOJOMKEH B OCHOBY Mpo-
eKTa onuoit u3 konerpykunit dotoannapaton dupmu «IMoasponas (CIIA). B stom
¢oToannaparte uepes aliTenHy HanpaBACHHOrO ACHCTBHS NOLACTCH PaMMOCHTHAN TO
uanpanjeniio o6nexta chemid. OTpasusumch or o6beKTa, pANHOBOIHA B 3aBHCH-
MOCTH OT ero YAaJeHHs BO3BpAlULaeTcs ¢ TeM wiW HunM onosfanueM. Oua mpm-
wiMaeTcs cnenHanbuofi npHemuoii awrtennoil. Tlpu stoM Beanunna 3alepikn pa-
Anocuruana (ukcHpyerca npeoGpasopaTene, NPHBOARAIIAM B ACCTBHE 3JIEKTPO-

* B nocqenHXx Mofennx gaabnoMepuuix dioToanmapatos (B ToM uHcjae H TH-
na «30pKHuii*) AajbHOMEp COBMEMIAETCS C BHIOHCKATEeAeM.
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JABHTATE]b, TpOH3BOARLULHT thorycnposky. Heficrone nudparpacioro Jokatopa na-
noMHEaeT PaAHONOKaUHOHNYI0 (DOKYCHPOBKY.

CucreMul aBToMaTHIecKofl (DOKYCHPOBKH, OCHOBaunbie Ha npHMmenenun (orto-
aeMeHTa ¢ CHAbHO BhipaxeHHOH HeauHeiiHON xapaxTepHcTHKOH, HMeoT Gonee npo-
croe ycrpolicBo. TlpumenseMule B HHX CBETONPHeMHHKH ((OTOSJEMEHTH  HJH
¢$OTOCONPOTHBACHHE) OTAHYAITCA OT OOMYHEIX TeM, YTO ofpasyloumiics B HuX
(OTOTOK NPONOPUROHAJNEH HIMEHEHHAM OCBCUIEHHOCTH TOJABLKO N0 OAPEAe]eHHOTO
ppedena (Tak HA3WBAGMOro TOKAa HACHLILIEHNH) H NPH JAajbHedlleM yBeJHUEHHH
OCBelIeHHOCTH NPaKTHYECKH He H3Mensercst. TIpuuuun (OKYCHPOBKH COCTORT B
caenyioueM. Buiouckarear napoanT Ha o6bekT chemud, [Ipu 3TOM HeoGxommMo,
yTOGHW BHAHMBIA B noje 3peHHs OrpaHUuEHHH B pasMepax ynpasasiomnit doxy-
CHPOBKONl CBETONPHEMHMK COBMecTHACH ¢ Kpaem oObexta cuemxu w Qona. Tlpn
HepeskoM m3o6paxeHHu BCA TOBEPXHOCTbL CBeTONPHEeMHIKA GyAcT 3aHATAa pasMbl-
THIM H3o6paikeHHeM TpaHHIB 06GLEKTA M ()OMA, a NPH PE3KOM 3Ta rpaHHUA 3HAUH-
TEALHO CY3HUTCA, METKO pasienins CBE"I‘OI‘IPHEMIIHK Ha JABe NOJOBHHLL llpu Hepes-
KOM mgpameauu Besl NOBepXHOCTh (POTO3MEMENTa ocpelilena W B weM obpasyercs
Gonbmuii K 1o CpaBHeHHIO ¢ pe3rkuM. 310 obGbACHAETCS TeM, 4TO TNPH HOp-
Hﬂﬂhﬂo’; CHPOBKE Y4YacCTKH OTO3NEMERTa, NONAaBUIME B TeMHYI YacTb H30-
Gpaxkenns, AalOT ouenb Mmauuii dotoTok. B To e Bpems B npKO OCBe/lEHHLIX
ydJacTeax q)DTOTOK NpaKTHYECKH HEe BO3pacTaer, 4TO CBA3AHO C HeJHHENHOCTLID
XapaKTepHCTHKH doTo3/1eMenTa.

IMpn mampme Ha COYCKOBYWO KHONKY (oToannapara cuayajsa BEJIOMAETCA
SAEKTPOABHTaTENb, NepeMenlaioliuii npreMutk csera (dotoconpoiusieine) o obn-
eKTHB Bl0JIb onTiueckoli oc. PaGora asurarens W nepemetente o6bexTHBa npo-
JAOMMAWTCA A0 TeX Nop, NOKa CBETONPHeEMHHK HEe nonajaeT B 30HY HaHMenbllero
gororoka, T.e. Hauboabmeft peakocru. Ilpm namayumeft doxycnposke BRIIO-
YaeTCH CHTHAA B BHJAOHCKaTeje H nocae 9roro cpabarhiBaeT 3aTsop.

Bunonckarean. Onpeziesieise rpanuil Kajpa npH HaBoake ¢orto-
annapara Ha OOBEKT CHLEMKH H KOMIIOHOBKAa 3TOro o6beKTa B
Kajipe OCYHIECTBJAIOTCS C NMOMOMLILIO BHAOHCKATEAN, YKPEILISAeMOro
Ha ¢oroannapate. B naBuabOHHBIX HpoKodopMaTHLIX (PoToanna-
parax HaGaoneHne 3a OOBEKTOM H OJHOBPEeMEHHAf HAaBOJAKA Ha
PE3KOCTb MPOHSBOAATCA 10 MATOBOMY CTEKAY, 1MOCJAe 4Hero BMecTo
MAaTOBOTO CTEKJa CTAaBHTCH KacceTa CO CBETOUYBCTBHTENbHBIM Ma-
Tepuanom. Takoit cnoco6 KOMMOHOBKH Kajapa OTHHMaeT 3HauH-
TeAbHOe BpeMs. B cBssH ¢ sTHM (oToannapatel, KaK NpasHIo,
CHAGXKAIOTCA BHAOHCKaTeneM. Pasinyalor pamounbie, 3epKajibHbie
H TeJIeCKONHYeCKHe BHIAOHCKATE/H.

Pamounpili BHAOHCKATENb COCTOHT M3 JBYX OTKHAHHLIX HJH Bbi-
ABHIKHBIX DaMOK, uepes KOTOpble MPOH3BOAHTCH HabJl0aeHHe 3a
o6bextom cwbemkn (pue. 37,a). Pamkn orpaumumsaior yroJa
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Pue. 37. Bugonckarean:

@ — pasounuf; O — zepraasumf; @ — npasofl onTRucckHA  (Teseckos
nuuecknfi)



Puc. 38. Bunonckareas ¢ moacse- Pue. 39, Yuupepcanbuiiit
yennofi Kaaposo#t pamkoi BHAoOHCKaTean BY

3PeHHs H NPHBOAAT €r0 B COOTBETCTBHE C YIVIOM MO0Jfl H300paKenns
doroannapara.

3epkaabHbll BHAOHCKATENb COCTOHT H3 JIBYX NOJOKHTETBHLIX
JUH3 U 3epKaJjia, pPacnoJOXKeHHOTO NoA yraoMm 45° K HX onTHue-
cKoil oeu (puc. 37,6). Bnsuposanne n3oGpakeHuss NMPOH3BOANTCS
o0LINHO CBepXYy.

3epkanpnbie BHIOHCKATENH HeOOABLIHX pasMepos, Aal0T Meaknii Macinta®
naobBpamenns, 4TO co3faerT H3BecTHLe TPYAHOCTH NPH KOMNOHOBKe Kajapa, Ilpn
nabaojgenun 3a H'j{]ﬁf)a}l{{.‘}IHEM tbn'roaurlapar HAXOAHTCA BHH3Y Ha YpOBNe rpyam,
HTO OTPHUATEADNO CRASLIBACTCH Ha nepeiate NepenekTHBL, Kp(}ME TOro, dapaemoe
BHAOHCKaTEACM H'.!(Jﬁp"iPKC‘IIHB 3CPRAJLHO NEPeRepHYTO. B ceyu3H ¢ 3THM B coppe-
MENHLIX lporoamlapa'rax CTapalTcs 110 BOIMOMHOCTH leiﬁ;’llmil’l‘h pazMep Hio-
Gpakenns B 3€PKaJILHOM BHJONHCKaTesie K paamepy kKaipa. [Ipumepom dotoanna-
paTa ¢ 3epKaJbHbiM BHIOHCKateaem spasercsn goroanmapat «J/lioGutenn-2s,

Boabuwioe npuMeHeHHe B KOHCTPYKIHSIX COBpeMeHHBIX doToan-
NapaToB HaUNM TeAecKkonuweckue BHAOWCKatean (puc. 37,8), Koum-
CTPYKTHBHO npeaAcTaBasiomne coboil onTHUECKYIO CHCTEMY, COCTOMH-
Hyl0 M3 nepejaHeii OTpHUATENLHOII TNPSIMOYroJBHONH 11 3ajHeil
NOJMI0KHTENbHONH AnH3. B coBpeMeHHbIX ¢oToannapaTtax ¢ AajabHO-
MepaMmil BHAOHCKATeNbh COBMemaloT ¢ paasHoMmeposm. Hekortopwie
TEJECKONMHYECKHE BHAOHCKATENH HMEIOT AHONTPHHANOE YCTPOHCTBO,
T. €. CHNeUHaJbHYI0 HNOABHAKHYIO JIHH3Y, pPacloOoXeHlylo BHYTpH
sijonckatens. Ilepemeutas 3Ty AHH3Y, MOXKHO C(POKYCHPOBATH H30-
Opaxenne. Hekotopsie BHAOHCKATENH UMEIOT INIACTHHKY ¢ HaHecel-
HuMi Ha Hee Oenwsimu pamkamu (puc. 38). Ha suyTpenneii nosepx-
HOCTH nepeanell oTpuaTeNLHON JAnH3E [ HaHecen NOJAYNPO3pavHkil
3epKaJbHBI ca0il 2, oTpaxKaloumuil 3epKaibHylo KaapoBylo paMky 3
Ha auuse 4. Tlpn kajapuposanun HzobpaxKenus 3TH PAMKH XOPOLIO
BHAHL B noJe 3penus. IIpn 3trom node, orpatiyeHHoe Kakaoil u3
HHX, TOYHO COOTBETCTBYET MOJIO 3PEHHA TOTO WM HHOIO CMEHHOro
o0beKTHBA.

[Ipn HCNONL3OBAHHH CMEHHHLIX OOBLEKTHBOB B JaJbHOMEPHOM
(doroannapate ¢ OOGBIYHBIMH BHAOHCKATENSIMH TNPUMEHSIOTCH TpH-
cTapHble  BHJOHCKATeJNH. YHHBepcalabHWil  puaonckareas BY
(pne. 39) nosBoasieT WCNOAL3OBATH B (hOTOANNApatTe CMeHNHE
00BeKTHBE ¢ (PoKycHBIMH paccrosuusiMu 28, 35, 50, 85 u 135 mm.
DTOT BHAOHCKATE/IL COCTOHT H3 CMeHseMbIX nepejHHX o0beKTH-
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BOB — JIH3, YCTAHOBJEHHBIX B PeBOJAbBepHBIl AHCK; oGopauusalo-
uieft NpH3MBI; OKYJsipa B HaXOASUMXCH B €ro (OKyce CeTKH ¢ ne-
pekpecTHeM H PaMKH. [Ipn nepeycranoBke y BujaoHcKateas BY
TOro WJAH HHOrO OOBEKTHBA YroJ ero 3peHHs NPHBOAHTCH B COOT-
BeTCTBHE C YIVIOM H300pakeHHs JONOJHHTEALHOro (oTo00BEK-
THBA, YCTAHOBJCHHOrO B hoTOANmapare.

AKcno3uuHonHbie ycTpoiicTBa. Cyuiectsyer Gouablioe  KoJH-
yecTBo (OTOANNAPATOB CO CHEUHANBUBIMH YyCTpolicTBamu, obner-
YaIOUWHMH ONpejesenne IKCNO3ZHLUHH H Ja)Ke aBTOMATHYECKH ycTa-
HABJHBAIONAMH HeoOX0/MMYyl0 KOMOHHAIMIO BPEMEHH 3IKCHOHHPO-
Banna W auadparm. CHcTeMbl YCTaHOBKH 3KCHO3HIHH CJTe1YIOLLIHE:
HeaBTOMaTHYECKas — 110 TOKA3aHHAM NPHCTABHOTO WJIH BCTPOEH-
HOro 9KCHOHOMETpa; MNoJyaBTOMaTHYecKas— B (poToannaparax c
SKCNOHOMETPHYECKHM YCTPOHCTBOM, CBS3aHHBIM € Y3710M OObeK-
THB — 3aTBOP; aBTOMATHYECKAf C TIPeBapPHTEJIbHOH YCTaHOBKOH
BPeMEHH IKCHOHHPOBAHHA WJIH AHADparMpl.

Ipoune y3am u mexaHusmel (otoannapatoB. B Ooabinnmncree
Mojieseil (oToanmapaToB B3BOJA 3aTBOpa, nepeMoTKa (POTONJIEHKH
Ha OAMH Kaap W CUYETYHK KaapoB oOBennHeHn. ITH onepamny
BHIIOJIHAIOTCS OJIHOBPEMEHHO TIPH 1OBOPOTE S8a800HON 20408Ku
(nan Kypka). Takoe copmenleHHe onepauHil NpeaynperjlaeT BoO3-
MOJKHOCTb CHeMKH Ha OJAMH Kaap ABaAbl. Kypkopulil, Han puiuax-
HEll, 83600 Gosiee yjlo6GeH 10 CPABHEHHIO € 3aBOJHOH TOJOBKOIL,
TaK Kak NO3BOJAfAET B Ipouecce cheMKH OBICTPO mepeMoTaTth (oTo-
NJAEGHKY H B3BECTH 3aTBOP OJHHM NOBOPOTOM KypKa J0 OTKasa.
IMocse sToro Kypok cneuManbHOil Npy)KHHOI BO3BpaulaeTcss B He-
XOJHOE TIOJIOZKECHHE.

PaspaGorann (QoToannapaThl, B KOTOPHX OMEpanuio ¢ OAHO-
BPEMEHHBIM PYUHHIM B3BOJIOM 3aTBOpPa H lepeMOTKH (OTONJICHKH
BHIUIOJIHAIOT ¢ NOMOUILIO TPYMKUHHOTO 33BOAHOTO YCTPOHCTBA HAa
10 xanpos (dotoannapar «Jleuunrpan») H ¢ NOMOLIBIO 3JeKTPO-
asHrarens (doroannapar «3eunr-5»).

B ¢otoannaparaX, paccuHTaHHBIX HA HCNOJAbL3OBaHHE (POTO-
nienkn «PoJb(uabm», nepeasikenne (OTOMJIEHKH Ha QAHH Kajap
oGecneunBaeTcsi BU3yadbHbiM HabJiogeHneM 3a uudpamu mna pa-
KOpie (OTOMIEHKH uepe3 ChelHaJbHOe OKOUIEUKO €O CBeTO(HILT-
POM B 3ajueii creike (oroannaparta. B Gosee comepuiennuix (o-
Toamnapatax (QOTONJCHKY NepeMaTHBaloT NOBOPOTOM TOJOBKH JIO
ynopa Ge3 BH3YaJLHOro HAGJIONEHWS.

[Tepesapsixars (oroannapar na cepery moxuo Gaaropaps cne-
UHAJIbHBIM npHCnocobaennim — kacceram. B napniaborusix (doro-
@nnapatax npHMeHAIOT JIBOHHBIC NAACTHHOUHLIE Kacceru (puc. 40, a),
npeacTasasomine co6oli gepessiHHYI0 KOPoOKy ¢ BHYTpeHHeil MeTad-
JHYCCKOH Teperopoakoii, paspeasiomeil ase (OTONAACTHHKA (MK
$opmatupie potonaenkn), sapakaemunie B Kaccery. Kaccera nmeer
34CJOHKH, OAHY M3 KOTOPHIX OTKPHIBAIOT NOCAE YCTAHOBKH KacceTsl
B (oroannapar. ITo oKomuanmu CheMKH 3aCJIOHKY 33KpBIBAIOT H
Kaccery punHuMaloT H3 Qoroannapata. B naactuHounsx ¢oroan-
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Puc. 40, Cumennne KacceT!:
@ — NNacTHHOMHAN Awmlai; 6 — naacTH-

HOMHAR OAHHApPHAR:; & — MajachopMaTHAR
(cTannapTas) Moaens 3AKPHTOND UM-
AHHAPA ¢ KATYWKOA; & — cneunadsHas
MANOQOPMATHAR MCTALARYECKAN MOLCAb
33KPWTOr0 IHARBAPA © KaTywsofl; 0 —
CHenHa LHan Moldens Kaccetw «Pannas;
& — npucTaBKa-Kacceta aan oroannapa-
1a «Canior»
napatax c¢ (opmarom Kazapa
menbiie 13X 18 cm  oOwbiu-
HO HCNOJAB3YIOT MeEeTaJjinue-
CKHEe  O/MHADHBIE  KAacCeThl
(puc. 40,.6), paccuntaHHBIC
Ha sapsAKy oaHoii ¢ortonia-
cruikd  (popmatHolt  ¢poro-
maenku). Kaccetn s malo-
(opmaTHHX (oTOoannaparos,
pPacCYHTAaHHLIX HA HCOOAb30-
Banue nephopuposannoit Go-
TOIVIEHKH ITHPHHOR 35 MM H
pauHot 1,65 M, uMenwT BHI
3aKpPHITOTO UHJIHHAPAa ¢ Ka-
Tywkoi (puc. 40,8,¢2), na Ko-
TOPYIO HamaTteeaercs (OTO-
naenka. Qoronaenka auas do-
TOannapaTtop cpeiHero ¢op-
Marta (TaxK HasbBaemas Ka-
Tymieunas (OTOMIEHEA) 3AMMINAETCH OT 3aCBETKH CHEIHAJbHbIM
OyMazKHLIM PAKOPAOM, HMeIoUWHM BHJ JIEHTH, OKpalleHHOH ¢ BHVT-
peHHeif CTOpPOHB! YepHLIM, a ¢ HapyMXHOH — KPacHuM LBETOM.
@otonjenka nakieeHa ¢ BHYTpPeHHell (4epHofi) cTOpoHH paxopna.
Paxopa na KpacHOi CTOpOHe HMeeT MeTKH B BHie uH(p H pasauy-
HBIX YCJAOBHBIX 3HAKOB, 0003HAYAIONIHX HOMEpa Kajapes, Hauamno H
Kouel oromsenku. Pakopi ¢ ABYX cTOpom AJdHHHee (DOTONJEHK
Ha 40 cM, uTo oOecneyHBAET HANEKHYIO 3ALIMTY €e OT CBeTa NpH
HamoTKe Ha Katywky. Ilpn sapsake Qoroannapara KaTtymky c
doronenkoil BCTaBAfIOT B CllelldajJbHoe THe3/0, a KOHell paxopia
yKpenasior B weau japyroil  (mpuemuoii) KaTVIIKH, KOTOpYIO
VCTAHABJAMBAIOT BO BTOpoe rHesjxo doroannapaTta. HapectHoe
pacnpocTpanenie NoJYUHJaH  cneunadbhbie  Kaccetot «Panma»
(puc. 40,0), szapsmaembie npu Bunycke dotonaenkofi 35 mm
(doroannaparts «3opkuii-12», «Cvena-Panuia») u paccuntannbie
Ha 12 kanpos pasmepom 24 X 36 mam na 24 kaapa pasmepom
18 »¢ 24 mm. OHil He uMeloT KaTymkH, GoTONIeHKa NoAaeTcs B HHX
yepes uiesib B CaMOCTOATENLHO CBEPTBLIBAETCA BHYTPH KacceTbl
Kamxpas xaccera mmeer ocoluiii BhicTyn, obecneuHBaloulnii ssene-
HHEe B NporpaMmy aproMaTHyeckoro (oroannapara YyBCTBHTEIbHO-
et HcnoabsyeMmoll gotonnenku. ITpumenienne Kaccethl «Panua»
3HAUNTEJAbHO ynpouiaer npolecc 3apsaku doroannapara. Hse onu-

42



HAKOBHIE KAacCeThl BCTABJSIOT B KacceTible ruesna. Beerynaiommit
H3 1eJH OAHON M3 Kaccer KoHell (OTOMVIEHKH HAKIAAHBAOT Ha
TpancnopTHpyiouii GapaGan 1 3aKPHIBAIOT KPHILIKY (poToannapara.
Ilpu B3BOAe Kypka GapaGaH npOTArHBacT (j)?'ron.'lem(y H OJHOBpeE-
MeHHO BCTaBJfieT KOHel ee B 1eJb npHeMHoll Kaccetw. QoToanna-
par «CaaioT» HMEeT cneuuajibHbie cMeHHbie kaccern (puc. 40,e)
JUIs KaTyuleuHoit (OTONJAEHKH, 4TO NO3BOASET OBICTPO 3aMCHATH
¢doTonaeHKy B (oToannaparte, T. €. NEPEXOAHTL OT OAHOIO (poToma-

Tepuana K Apyromy.
§ 6. KIACCH®HKALLHSA ©®OTOANIAPATOB

Bce cymecrsyiomue moaean ¢o-
TOANNapaToB MOXKHO YCJOBHO Pas/le/iNTh Ha JIB€ OCHOBHBIC TPYMIILI:
tdoroannapats A1s obuwedoTorpapuueckux neseii (obuero nassa-
uenusi) W cneunanbHwie. K nepsoit rpynne ornocstea goroanna-
paTh AR XyHRoxecTBeHHON npodeccHoHanbHON M JAIOOHTEILCKOH
ChEeMKH, KO BTopoii — (oToanmnaparsl I coeUHAJbHBIX paloT
(aspodoToCHEMKH, PEHTIeHOCHEMKH H T. 1.). ®otoannapartn 006-
1ero HA3HAYEHHS] MPHHATO KIACCH(QHUUIHPOBATHL IO pasMepy Kaapa
(ta6n. 1), KOHCTPYKTHBHBIM OCOGEHHOCTAM, THIY 3aTBOpa, cnocoly
HABOJIKH Ha Pe3KOCTb, CTENEHH aBTOMaTH3allHH.
B 3aBHCHMOCTH OT OCOGEHHOCTeH KOHCTPYKIHH (oToannapatu
knaccupunupyior Ha ckaanubie (momenn «Hcekpa», «Mockna»),

Ta6a 1. Kaacendukauns gortoannaparor

HoMmpenanasuue
Pasme wﬁ%ﬁﬁ"ﬁﬁq i
W:apg;:;amn xanpa, . naobpamenns, thoromarcpuad
MM (mupriaix
Kaauna)
Munnatiopusie 14<21 1421 Dotonnenka onMmapuas ¢ Apy-
1217 1217 cTopouneil nephopaumeii u Katy-
1014 10314 meunan HenepGopHpoBaNHan WK~
punoi 16 ww
TMoaydopmarnue 183<24 17,6424 Dotonaenka Karyweunas nep-
thopuposannan  wupunoin 35 MM
(Tun 135)
Manodopmatuue 24736 2436 To xe
2828 2828 Dotonaenka KaTyuleusas ¢ of-
nocroponnefi nepdopanuest 1wH-
punoit 35 mm (tun [26)
Cpennedopmarnue 6090 B7X825 orvongenka KaTyuwieunas Henep-
6070 5772 topupopannan wmpuuoin 61,5 MM
60260 5757 (runm 120 n 220)
45760 5741

Wkpokopopmatnme 1803240 175234  ®oronaactunkr H  QoToOlJCHKA
1303180 1261756 dopmatnan
90120 86<116
852105 73296 doroMarepHansl  OAHOCTYNEHYA«
TOro upotecca
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wecTKofi koHcrpykuun (Moaennw P, «3opruity, «iKHeB»), 3ep-

KalnbHLIe OAHOOGBeXTHBHEe (MozenH <«3enur», «Canwr) u 3ep-
KanbHbie ABYXOODBEKTHBHEIE (MoAe]H <«J/IIo0HTeNb»).

- 'CTeneHb TeXHNWYECKOH OCHAILEHHOCTH oOnpesetsier AeneHue
.QoroannapaToR Ha CHERYyIOHE TPYRNBI: NpocTeflite — Heruessie
MIacTMACCOBLIE (poTOAMMapaTel ¢ NpocTefilinM o8beKTHBOM (HAa-
npuMep, <«ITIOL»), NpocTHie — MaJodopMaTHEE (HOTOANMAPATH
HeCNOXMHOA KOHCTPYKHHH ¢ HABOAKOH Mo IUKaJe paccTosHuil HAH
cumponaM (HanpHmep, «CMeHa»), cpefHere Kiacca-— o0HUHO
dafibHOMepHEle QOTOANnapaTel CO CBETOCUIbHHMM COBEKTHBOM # C
aBTOMaTHUeCKOA yCTAaHOBKOH  SKCAO3HIMM  (Hampumep, «3op-
Kil-10»), BEICOKOro Kiacca — sepKadbHble OMHOOODLEKTHBHBIE (O~
ToanmapatThl ¢ 3JIeKTPOHHBEIM  3aTBOpoM  (Hampumep, <«3e-
HuT:Il»). ' _
. Munuariopasie hoToannapaTh pacCUMTAHH HAa HCHOMbL30OBAHHE
pynoHHux (oronaenok mupuHol 16 MM. K uMeny doroannaparos
mozean «Hapumnces oTHocatea ¢potoannapaTel ¢ dopMarom Kajapa
I4 X 21 MM, paccunTaHHEe Ha HenepQOPHPOBAHHYID (BOTONJIEHKY,
n_ «Bera-2» c ¢opmatom kKaapa 10X 14 mm, paccynTaHumit Ha
tdoronaeHKky ¢ AsycTopoHHed Nepgopauneil. HaBoaka Ha pe3rocTs
y GoapwinHcTsa (OTOANNAPATOB OCYLIECTBAAETCA MO ILKajie pac-
cronHufi UMK Mo CHMBOJAM. 3epKalbHbI OAHOOOBEKTHBHHINE (OTO-
annapart «Hapmice» HMeeT HaBOAKY Ha pe3sKOCTb AO MaTOBOMY
CTEKAY.

- ACCOPTHMEHT MHUHATIOPHLIX (OTOANNAPATOB, BHNYCKASMBIX B Hamell crpams
H 3&. pyGemons, nebonbol. OTo ofcToATembeTRO OOLACHARTCH MAafbiM CIpPOCOM
HA. MEHHATOPHBEL Cl]OTO&l'il'iapaTbI, HTQG CBHAIAHO C OrpaHHyYeNHBIMH BO3IMOM(HOCTAMH

cl:o*romanpnanoa obuiero HaldnaLe A, KOTODES HOKa He oBeCneUNBAI0T J0CTaTOY-
HOrO Ka4ecT2a CHHMKOB TpPH HPOE‘KHHOHHOE eHATH ¢ HETATHBOB MEAKOro qmpmara.

floaydopmarnsie doroanmapatst paccuHTaHBl Ha TNpHUMeHeRUe
35-MmannumerpoBoil mepthopupopaHHON (OTONNEHKH U HMeOT pas-
mep Kaxapa 18X 24 mm (mogenn «Haiika»). Hoctouncrsom doro-
anmapaTos »TOH MOAENH CYHTAIOT BG3MOMHOCTb NOJYYaTh Ha
tdoronaenke crangaprtHoli aanum (1,60 m) 72 Kaapa, 7. e. ynpoeu-
HOe KOJHYECTBO NO CPaBHEHHK ¢ ManogopMaTHhMH ¢oToamnapa-
rami. GopmaT wagpa 1824 MM HONyCcKaeT BO3MOMKHOCTb CpaB-
HUTENbHO KDYNHBIX YBeJIHUeHIi ¢ JAOCTAaTOYHO BBHICOKMM KayecTBOM
doronzobpamenHs.

Maaogopmaraue (oToannapaTsl pacCUHTaHw Ha NpUMeHenue
35-munaumerpoBofl doronaeHkH, Hmeouwed aaumny 1,65 M. IrtH
oToannapaTe uMET B OCHOBHOM dopmar xaapa 24 X 36 MM
(mopeny «3ennt», ®IM, «3opruli» u Ap.) U MOZBOAAIOT NMOAYYaATh
36 xagpor Ha QoTomieHke cTarjaprTHofi aauunl. Hexoropoe pac-
NpocTpaHedHe ROJAYYHJH ¢oToanuapaTht ¢ ¢opMaToM Kaapa
24 24 u 24332 mm (Hanpumep, moaenn «Becra»). 3a pyde-
WOM noaBuauck doroanmapaTil, B KOTOPHIX HCHOAb3yercss ¢oTo-
naeHKa wHpHHoilt 30 MM ¢ ogHocropoHHeH mepdopanueit («Cy-
nep-35»), ¥TO [O3BOJIAEY NOJYYaTh CHLMKE pasmepom 28X 28
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B 28342 mm, T. €. YBeAWUHTH NJOMAAL Kaapa Ha QoTomjienke
sroro (opmara na 40 %.

Manojopmarusie goToannapaThl HMEIOT B HacTOAllee BpeMs CaMoe LIHPOKoe
pacnpocTpaHenHe. Onn cHa6#aloTcd PasAHYHBIMH YCTPOHCTBAMH, ABTOMATHIHPYIO-
WHMH B TOA HAH HHOM cTenenH cbheMOUHBI Npouecc. B uux npumensiores cHere-
ML YOpolleHHOH 3apaAKH (GOTONJAEHKH, NOJYa8BTOMATHYCCKON M aBTOMATHYECKON
YCTaHOBKH SKCHOIHIHM, aBTOMaTHYCCKas nepeMorka doTonaenku w ap. Has 9Tnx
¢$oT0aNNapaToB BHINYCKAETCA ACCOPTHMEHT CMEHHLIX OGBEKTHBOB Ad PasaHYHBIX

BHAOB CbEMKH.

Cpedunepopmarrsie doTtoannapaTsl pacCUHTAHBl HA NpHMeHeHHE
POAMKOBHIX HenepgopupoBannbix Qoronaenok wmpHnoii 61,5 Mm
a paauHoit 81,5 cm.

3a pybexom BeTpevaloTcs Mojean (oToannaparoB HAH NpHCTaBkH K doTo-
annapaTaM, pacCYHTaHHLe Ha npuMenenHe 70-MHATHMETPOBHX nepdopHpPOBaHNEX
tdoronaenok. Kpome d¢oroannapaTos ¢ yCTAHOBHBIIHMHCA opMaTaMu Kajpa
6X9 6X6 n 45X 6 cm, nossuauce Goroannaparsl ¢ (QopmaroM xafpa
6 X7 cm (56X 72 mm), moayuHpInHM Ha3dpanne «uaeanbnnfi Gopmarts 3a cosna-
JeHHE 7O COOTHOIUEHHIO cTOpoH ¢ GoabmHucTBOM (opmaTos (oToGymar.

Ilo KOHMCTPYKTHBHLIM npH3HaKam cpejHedopmaThble (oToanmna-
paThl JeNAT HAa JABe TPYNNbl: OAHOOOBLEKTHBHLIE H ABYXOOBEKTHB-
e, K 0aHOOOBeKTHBHEIM OTHOCATCA (oroannapatn «Kien-6Cy,
«Camot», «Canor-K», K 1ByX00beKTHBHBIM — «JI106HTENb-23,

Ha puc. 41 npusejien BHEIHNE BHJL OAHOOOBLEKTHBHOTO HaBHIb-
oHnoro (oroannapata «Pakypc-670», paccUHTaHHOrO Ha IpHMe-
Henue (oronsienkn wHpuHoi 61,5 MM u aaunoi 0,81 u 17 M (B cne-
nnaabHoli Kaccere). OcHosHO#H (mTaTHBIi) oO6bekTHE <«Bera-23s
3,6/150. B d¢otoannapate npeaycMoTpeHa TaKike BO3MOKHOCTD
npHMeHeHHs: CMeHHBHX 00beKkTHBOB, Popmar nonyuaemoro Kaapa

Puc. 41, Cpeanedopmatiufi nannas- Pue. 42. Wnpoxodopmarumit nas
OnHLA Qotoannapar «Pakypc-670» BHABOHHLIT oToanmapar
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56X 72 mm. PoroannapaT HMeeT UEHTPaJbHBIl 3JeKTPOHHBIH 3a-
TBOp. HanoaKka Ha pPe3KOCTh OCYHICCTBJSIETCH MO MaTOBOMY CTEKJIY
uau aunsze Openens. CreumasbHoe YCTPOHCTBO TNO3BOJASET OAHO-
BPEMEHHO CO CbeMKOHl BHeuaTBIBATL HA KpPaio Kajlpa BOCbMH3HAU-
Hblll UHdpOBOH HMHJAEKC AN MapKHPOBKH 3aKa3oB.

Kpome doronnenok, paccuntanHbix Ha 12 kaapos dopmatoM
6X6 cm (run 120), moayuarr pacnpocTpaHeHue GOTOMJIEHKH
YABOGHHOH AJMMEH, T. €. paccynTaHHbie Ha 24 kaapa dopmarom
6X6 cm (tun 220). CeeTosawHTHHI pakopA 3THX (POTOMIEHOK
COCTOHT M3 ABYX HeOOJbIUHX OTPE3KOB IIOTHOM CBeTO3aIHTHOIl
Gymary, NpHKpeNieHHBX K Hauyaay u KoHuny posanka. Takum oGpa-
30M, (GoOTONJIEHKA, HaMaTBIBasch Ha NOJAIOWLYI0 HJIH NPHEMHYIO
KaTyulky, Bcerja npeioxXpaHnserc CHapyzH HeCKOJAbKHMH BHTKaMIH
pakop/ia, a 3a cueTr ero yMmeHbuIeHHs AJHHA (GOTOINIEHKH YBeJu-
YeHa B JABa pa3a IPH TOM e JHaMeTpe POJIHKA, YTO co3jaer y100-
crBa npu o6paborke GoromarepuHada.

W upoxogopmarneie PoToannapatsl HMEIOT pasMmep Kaipa oOT
9X 12 no 30X 40 cm ¥ npeanasHavaloTCsi B OCHOBHOM AJs IIpO-
(eccronansHoit Gotorpadun. K HHM OTHOCHTCA OONBUIHHCTBO na-
BHJILOHHBIX H HEKOTOPHIe BHAB PeNnpoAyKUHOHHLIX (POTOANNAapaToB.
IlaBnavounsie goroannapatet (pHc. 42) HCMOAB3YIOTCS B CTYAHAX
JUIs CBEMKH MOPTPETOB H TIPYNN. IDTO ONPeLesHI0 KOHCTPYKIUHIO
He TOJbKO ¢oroanmnapara, Ho M ero wratisa. Poroannapare Aad
penopraiKHoil MAH BHE3AHOH (BHeNasHJILOHHOH) CBEMKH HMET
Gosee MeJakuit pasmep Kajapa. Bmecte ¢ Tem npu cbemke 60ab1nHX
rpynn, oco6eHHO NPH CheMKe JOKYMEHTaJbHOro Xapakrepa, Korja
Tpebyercs NOJYYHTbL Ha CHHMKe Meabuailluge nojpoOHOCTH
o0beKTa, NPHMEHAIOT (oToannapatbl ¢ KPynabiM pasMepoM Kaapa.

K penpoaykuuonnuimM ¢oroannaparam ans obwedororpagnie-
ckux ueselt ornocurcs (Qoroannapar PKP 30 X 40, nmewomnit
yeroiiuupulii cTamHoHapHu wTaTie U oObexkTHs «Huaycrap-11M»
¢ oTHOCHTeNbHBIM oTBepeTiieM |:9 0 doxycnum pacctosiHnem 60cm
(NPOMBILIEHHOCTL BBINYCKaeT O0JBILOH aCCOPTHMEHT OOBLEeKTHBOB
3Toft cepu ¢ QorycHuMu paccrosHuamu 30, 45, 90 n 120 cwM).
B ¢oroannaparax ®KIT 18X 24, ®KI 18X 24, ®KII 13X 18,
GKP 30X 40 suaouckartenn n 3arsop orcyrersyorT. Kaapupopa-
HHEe § HABOAKY Ha Pe3KocTh B 3THX (oToannaparax ocywecTBsioT
110 MaTOBOMY cTekay. Bpemena 3KCHOHHPOBAHMA A03HPYIOT € 1O-
MOUIbI0 HACajO4MHOro 3atBopa man Bpyunylo. Has cbeMKH HOJIb-
sylorcs QoToniaacTHHKaMu win (GopMaTHBIMH (QOTOMJICHKAMH, KO-
TOpble 3apSKAOT B ABOIHLIE KacceThl, BXOASILIHE B KOMILIEKT
toroannaparos. Dru (poToannapatsl HITOTOBAAIOT B OCHOBHOM 13
nepesa. OHH HMEIOT CKJaALIBAIOHIHACH MeX, COeAMHSIIOULHIT O0beK-
THBHYIO M KacCeTHyI0 4acTi, mo3poasiouinfi obecneunBaTts ABOiiHOE
u Gosee pactsenne ¢oroannapara H CbeMKY B HATYPaJbHYIO Be-
JIHUHHY H/JIH C YBeJHYCHHEM.

Manopamuwit ¢oroannapar «lopusont» (puc. 43, a). Hmeer
yasnneHtslit opmar Kaapa 24 X 58 mMm i npeaHassavaercs AJs
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Puc. 43. MManopamuwii doroannapar «I'opuzonTs:
@ — sHewnnA Bua; 6 — cXeMa

CBhEMKH TMeifi3axeil, apXHTEKTYPHLIX ancamOaeii, nNaMsTHHKOB, HH-
TepbepoB H Jp. Yroa oxsata sroro toroaunapara 120°. ®oroan-
napat no kKaaccuukauumu OTHOCHTCA K MajsodopmaTheiM ortoan-
napatam Aas obuledororpaduuecknx neneid. Beanwunny spemenn
9KCMOHUPOBAHHA PEryJHPYIOT NYTEM H3MeHeHHs UIHPHHE LIeJH B
sarsope. Ilpurnun paboTel manopamuoro dotoaniiapata COCTOHT
B caeayiomeMm (puc. 43,6): doronaenka (35-muannmerposasi nep-
¢opHpoBaHHaf) NogaeTCHs H3 MoAalouleil Kaccets ! B npHeMHyIwod,
npoxoas uyepes puabmoBuil KaHaa 3. B unanuapnueckyo xamepy 4
BMOHTHpOBaH 00beKkTHB 7. CBeT nonajiaer B Hero uepes mienb 3a-
TBOpa 6 H BRIXOAHT Yepe3 pacTtpyb 2.

PaGounit nuka ckaagbiBaeTcsi H3 CJeAYIOIIHX 3Iramos. B Mo-
MEHT FOTOBHOCTH K CheMKe BCe OCHOBHLIE MeXaHH3Mul (oToanmna-
para HaxoAATCHd B HCXOAHOM TIOJIOZKeHHH, COOTBETCTBYIOUIEM IOJO-
HMEHNI0, NOKasaHHoMy Ha pHc. 43,6. B MOMEHT CBHEMKH wens 3sa-
TBOPA OTKPHIBAETCS, H OGBEKTHR HAUHHAET NOBOPAUHBATHCH BOKPYT
OCH 8 moja neficTBHeM 3aBOANOI npyXuubl. Baarogapa stomy asu-
JKEHHIO TIPOHCXOAUT SKCIOHHPOBaHHe (DOTOMJNEHKH MO Beell JIHHe
Kajzpa oT OLHOrO Kpasi K Jpyromy.

Crepecdoroannapar «Cnyruuxs, IToszsossier noayuyatsh crepeo-
CKONHYeCKHe CHHMKH, KOTOpble NpH PpacCMaTpHBaHHH 4Yepe3 cTe-
peockon nalor owyueHHe o6beMHOCTH H3o0Gpakenus. Poroanna-
par coctout u3 obbexkTHBOB ! (pHc. 44), moBoaka 2 peryaHpoBOY-
HOro Kosbina saTeopa, pe3nb0OBOro rHesfa 3 AAsA TPOCHKA, CNYCKO-
BOrO puiuara 4, yrioBoi KpBILKH 5, 3aBogHOro peiuara 6, Kop-
nyca 7, ronoBkn 8 KpemyieHusi KaTymKH ¢ (oTOmIeHKol, nepexHeil
PaMku 9 muponckaresns, muTKa 10 ¢ 3aBOACKOl MapKo#i, CBeTO-
3aWHTHLIX wTopoK 11, o6beKkTHBa I2 BUIOHCKaTeNAs, roJioBku 13
nepeMoTkn (oTONACHKH, CHHXPOKOHTaKTa 14 ANS NaMIB-BCOLILIKH,
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Puc. 44. Crepeodonnyecknit do-
Toannapar «CnyTHHK»

puiuara I5 peryauposBkn auadparms, pwidara /6 astocnycka.
B komniexr Qoroannaparta BXOAAT CTEPEOCKON H KOMHPOBAJbHAA
paMka s nevyaTH crepeocHHMKOB. OH paccuHTaH Ha HCMOJb30Ba-
Hie craHpaprTHoil ¢oronieHku wupHHofi 61,5 MM, na Xortopoii mo-
nydaerca 6 asoiinniXx cHuMKOB (popmarom 62X 6 cm. Poroannapar
«CnyTHnK» cHabyXeH JBYMS OJHHAKOBBIMH CHEMOYHBIMH O0BEKTH-
BAMH, PACNOJIOXKeHHbIMH Ha paccrosnun 65 MM apyr or apyra.
OOBeKTHBL HMMEIOT WEHTPaJbHLIE 3aTBOPHI, JACHCTBYIOUHE CHH-
xponuHo. KazpupoBanue H HaBoJKa Ha Pe3KOCTh NpPOH3BOASTCH C
NOMOWbIO 3epKaJbHOr0 BH/IOHCKATENs, aHaJOTHYHOro BHJIOHCKA-
teJiio (poroannapara «JI100HTeab-25.

®oroannapar «@Poron» (puc. 45). Paccuntan Ha CBEMKY Ha
doTomarepHasaXx oAHOCTYHmeHuaToro mpouecca. Oun obecneunsaer
nosyuenne ¢ nomouibio (oroxommaektoB «Mowmenr» (CCCP) w
«[Toaspona» (CLIA) momenraabHpix ororpaguii (8 Teuenue He
Gosee 2 mMuH) Oe3 Kakoii-in0o HajbHeillledl pyuHOil WA Mexauu-
3HpPOBaHHOH XHMHYeCKOl 06pa6oTKH,

Puc. 45. ®oroannapar «Potons ¢
KoMmiaekToM «MoMeHnT»
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IF'MABA 11

XUMHUYECKOE AENCTBUE CBETA.
ONTUYECKAS CEHCHBHJIU3ALLHSA
W NECEHCHBUJIU3ALLUA

§ 1. JIYYHUCTASl SHEPTHA CBETA H CHEKTP.
IIBETOBASl TEMNEPATYPA

ITonyvenne  ¢oronsolpaxKenun
OCHOBAHO HAa JeifCTBHH SHEeprui CBETa Ha CBETOUYBCTBHTEILHLIE Be-
mectsa (poromarepuasia. CBeT ABANETCs OAHHM H3 BHIOB 3JEKTPO-
MATHMTHHIX KoJgeGauuii (TaxkuX, Hanpumep, KaK 3JeKTPHUECKHE
BOMHB H DAaAHOBOJHBI) H OTJAH4YAETCA OT HHX MeHbwed anutof
Bosinbl. OH HCOyCKaercsa TeJaMH OTAEABHLIMH TPEpPLIBHCTHIMH MOp-
IUHAMH ONPeaesieHHoH Beamunubl— kBawtamn (Qortonamn). Ilona-
A4as Ha ceTyaTyio oGOJOYKY IJa3a, JYUHCTasi JHEPrus CBeTa Bbi3hbl-
BaeT CBETOBOE OLLYLIEHHEe B BH/AE Pas/JHUYHLIX spKocTell H IBETOB.
Bce BH/ibI 3/ieKTPOMArHHTHBIX H3JYYeHHIl, B TOM 4HCIe W CBeT, pac-
NPOCTPAHAIOTCH B MYCTOTE €O CKOpocThbio okoso 300 Twic. km/c.
CKOpPOCTb PACTPOCTPAHEHHS SAEKTPOMATHUTHHIX BOJAH ¢, IJIHHA
BOJMIHBL (paccTosiiie, Ha KOTOpOEe pacupocTpaHaercs: 0JHO Koueba-
Hue) A M uvacrora KoaeGanuil (umcao KoseGaHuil B CeKyHAY) y CBs-
3aHB Mexay co00oii COOTHOLIEHHEM

c=Av, otkyna v=c/A n A=c/v.

B cBsa3n ¢ TeM 4TO CKOPOCTh PacnpoCTPaHeHHA BCEX SJEKTPo-
MATHHTHBIX KOJebaTeabHBIX [ABHKCHHH B OAHOI cpele OAHHAKOBA,
IPH3HAKAMH, XapaKTEPH3YIOUIHMH #AHHOER W3AYyueHnue, SABJAIOTCA
JJIHHA BOJHB H uvacToTa Kosebanui. Ilpn nepexope HaiydeHHA u3
ONHOA cpeAb B APYrylo CKOPOCTb PacnpocTpaHeHHs 3JeKTpoMa-
THHTHBIX KoJieGaHiii M3MEHAETCA B 3aBHCHMOCTH OT HOKa3saTes
NIPEJIOMJIEHHsI CPeibl IS JUIHHLL BOJHBI JIAHHOTO M3JyueHMA:

v=c¢jn,

rfie ¢— CKOpOCTh PacnpOCTpaHCHHA CBETA B NYCTOTe; N — NOKA3aTeab NpeaoMJe-
HHA HOBOH Cpenbl.

3a eauHHIY JUTHHBL BOJHBl BHAMMBIX H3Jyueuuii NPHHAT HaHo-
metp (um), pasupiit 10-° M, K BHANMEIM OTHOCATCA 3/1€KTPOMArHuT-
HBIC H3JIyueHHs C JUIHHOI BOJIHLL opHenTHpoBouHO oT 380 no 720 nm.
B sasucumocTH OT AaHHB BOJHBI OTAENbHBIE H3MYUCHHS BOCHPHIK-
MaioTCs [V1a30M B BH/e Pa3aHYHBIX UBeToB. ONHONBETHOE H3JTYYeHHE
NPHHATO HA3LIBATL MOHOXPOMATUUECKUM, NAN npocTuim. Beasii cer
CONEpIKHT ONHHAKOBOE KOJHYECTBO H3Jy4eluil BceX AJMHH BHAHMBIX
BOMH. B mpuposne nabaionaercs CBeT CJO0MKHOrO CIEKTPaJbHOro co-
cTapa. OH COLEPKHT OAHOBPEMEHHO GO/IbIIOE KOMHYECTBO MOHOXPO-
MAaTHYECKUX M3JYUeHHH C PasauuHBLIMH AJHHAMH BoJaH. LlBeroBoi

49



HHEIOKDICHIE ﬂyiﬂ”yy clhawy Mot
. Fﬂiyﬂkqa- dnexmpy- Sasmol ngﬂg— 20MMT-FYV

yeohue Sonns! mobere Ayvd il
o et NI
x|

— “
Lo

T
I
I
|

b T bt e bagntinn

00xm  Txmr Foe Imat Tu 6;! /4
Wit 10%um 19mm /0"7Mm 1 Cmne 155 1%
. Pre, 46. IIKana 5n1eKTPOMAaTHETHRIX BOJY
TOR TaKOrc CBeTa oupeiAsfeTcd npecGaanaoliHM B HEM MOHOXpPO-
MaTHIECKHM H3Jyd9eHHeM.

HeetHrle ayun, BXOZAUIHE B cOCTAB 0e/oro cseTa, BHAHN MpPH €TO
PA3NOIKEHHH ¢ TOMOUIBIO CTeKAAHHON MPH3MBI. 3a rpanduaMH BHAH-
MOTG CIEKTPA pPACROAAraloTcd JYdH, He BHAHMEIE [1a30M! yJabTpa-
dronercable ¢ WHHOH BOMHE A0 380 HM U HEQpaKpacHEe ¢ ANHHOH
BoAHBEL Goabwe 720 M. BruauMas vacTe CnexkTpa ¢ NPHJAECACLIAMH
K MeHd VYACTKAMH HA3BIBAeTCH ORTux2ckof o06AqcTol0 ChrekTpa
(puc. 46),

Fnas yenoseka cnocofeH pasiuyaTh GoJBINOE KOMHYSCTBO LEBe-
70B BHAHMOro chektpa. OAHAKO BHIENAWT BOCEMb TJIaBHBIX y4acT+
KOB CTeKTpa: KpacHLi, OPaHMKeBH, KEeNTbIl, XKeATO-3eNe b, 3e1e-
HL, roayBol, cunuil ¥ ¢HOAeTOBLIA.

JiMpa BOJMHL PA3THUHBIX YYacTKOB CIEKTpa

Ueer cmerrpa Jlnpna poane, HM Cnektpansian agxa
. Kpacruit o 720—620
H Cpan ekt o t. 620—590 Kpacnas
HFHentoit 5%)—5H60
HKenato-zenenufi - 560—530
Benentaii - 530500 } Seacnas
Tony6oii 500470
... Cunuit 470—430 Cuusnsa
: GuoneTosH 430380

BennuuHa KBaHTa BeIpAXKaeTcs QopMyJIoN
e =hv,

Tie h -— nocToAnnaR Hna}:[{a, BHpaXkacMad B 2prax H pPaBHad B 3TOM CAyyae
6,62-10-% »spr-¢; v — yactora Kosedaumis.
" Tag Kag v=¢/fA, 70 ¢ = hc/fA.

Toayyernas ¢popMyna NOKA3EIBAET, YTO BeJHUHH2 KBaHTa ofpar-
HO NRPONOPUHOHANBHA AJHHe BOJHH H3AyseHnst, Takum obpasom,
IHEPTHS KBAHTA AJH PA3JIHYHBIX H3AyyeHuil Tem Gospille, 4eM MeHb-
we AJuHa BOJMHH. Tak, aHeprus kBaHTa (HOJETOBHIX JAydYeH cBera
B 1,75 pasa GoJabile SHeprHHM KBaHTa KpacHHX ayyed. OraensHue
LBeTa COEKTpa OULYHIAIOTCA No-pasnoMy. Ha pue. 47 mpeactasienn
kpusas | crnekTpaibHON UYBCTBHTENBHOCTH rajorendia cepebpa
(necencnuausuporannoro (GoroMarepuana) u Kpusafd 2 4yBCTBH-
TeLHOCTH T/a3a 4enoBexa,
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Puc. 47. Kpuswe cuextpasbiofi ayscreutessho-  Puc. 48. Moneas aGeonior-
CTH HO 4epHOrD TeAa

OnHOft M3 OCHOBHBIX XaPAKTEePHCTHK KaXJAOro HCTOYHHKA CBeTa
ABAAETCH €ro yeerosua Temneparypa, KOTOPAs XapakTepuayer
CHEeKTPaJbHBI COCTAB HCMYCKaeMOfl JYYHCTOH 3HEPrHH M BHIpa-
saetca temneparypoit (K), npu koropoil BuanMoe usayyeHue abeo-
MIOTHO YepHOro Teia GyjleT HMeThb TaKoil e CHeKTpaJbHbl cocTas,
4TO M AaHHbI HCTOUYHMK cBeTa. B npupoje ectecTBeHHBIX a0COMIOTHO
YEePHBIX TeJ He CYUleCTBYeT, MOJeJb OJH3KOro K HeMy 10 CBOACTBAM
Tesla JeNaloT HCKYCCTBEHHO B BHAe ocoforo npufopa, Hanpumep
NONOro BHIYEPHEHHOrO BHYTPH 1Iapa H3 TYromJaaBKoro MeraJjia
(puc. 48). Mmewmeecs B 970M wape OTBepCTHE TPUHHMACTCH 3a
sTasoH a0CoMIOTHO YepHOro Tesa, Tak Kak nonajaaoulie yepes ato
OTBepCTHE BHYTPb Iapd JYYH [OCJe MHOrOKPATHOr0 OTPa’KeHHs OT
ero CTeHOK NPAKTHYECKH MOJAHOCTLIO NOMJIOMIAITCH H HEe BHIXOAAT
napy:y. Harpesas wap, noay4aior HsayuyesHHe, 3aBHCALICE TOJIbKO
ot ero temnepatypu. Hukakne orpazenusi oT JAPyrux HCTOYHHKOB
CBETA HA 3TH H3MEpEeHus He BAHSIOT.

ITpu onpejesennn LUBETOBOI TeMnepaTyphl Kakoro-iH6o HETou-
HHKA CBeTa CPaBHHBAIOT CHEKTP €ro H3JYYeHHs CO CIeKTPOM H3Jy-
uenin narpesaemoro abcomorno ueproro Tteqa., Ilpu oanHakoBhIX
CIEKTPaX Onpele’storT, 10 Kakoil TeMnepaTypsl Harpero aGCcomioTHO
yepHoe Teno. DToil TeMnepaTypoii H BHPazKaloT 11BeTOBYIO TeMnepa-
TYpY HCTOUHHKa cBeTa. YeM Buliie LBETOBasl TemnepaTypa HCTOYHH-
Ka cseta, Tem O0OJbIIE H3/Jy4aeTcsi KOPOTKOBOJHOBEIX Jydefl cse-
Ta, ¥ Hao6OPOT, NPH NMOHUIKEHAN €€ B H3JAYUCHHN HAYHHAIOT npeol-
JajaTth JUIHHHOBOJIHOBLIC JYYH H HCTOUHHK HAYHHAET CBETHTLCH
KpPacHOBAaTLIM CBETOM.

§ 2. OCHOBHBIE 3AKOHBI @0TOXHMHH

ITon aeficteuem JyuHcTOH 3Hep-
THU CBETA B BEULECTBAX NPOHCXOAAT Te AN HHLIE u3MeHeHus. Cse-
TOBAs IHEPrHA MOXKeT Npeo0pasoBBIBATLCH B TEMIOBYIO, 3JACKTPH-
YecKylo M MeXaHHuecKylo. Bo MHOrux BeUleCTBaX NOA JefiCTBHeM
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€BETa MPOHCXOAAT XHMHUECKHe H3MEHCHHA, HasppaeMmue (GOTOXHMH-
vyeckliMi peaknuamn, OIHEM 1¥3 NPHMEpPOB TaKuX peakunil ssas-
ercq ofpasoBaHne CKpulToro usobpamkeH#sa B oTocnonx, Hayka,
3aHHMalOIANCcs H3YYEHHEM XHMHUYECKHX peakunii, IpoTeKaimnx
nox helicTBHEM CBeTa, HasHBaeTcs GoToxuMHel.

B coBpemennoil goTtorpaduu HCnoap3dyeTcs G0JbLIOE KOJHUECTBO
Pa3NHYHBIX BeilleCTB, CMOCOBHBHIX TOABEPTaTheH (GOTOXHMUNECKOMY
npeepauleHnio. K HIM OTHOCATES COJH cepebpa, XpOMOBOKHC/IR® COJTH,
CONY JKeNe3a W AKA30HHS, CBETOMYBCTBHTEAbHBIE JAKH H MOAHMEPL,
Ce/IeNOBBlE CJOM B 3JeKTpodoTorpadun ¥ MHOTHe ApyTHe BellecTsa.

Cea3p (oTOXUMHUECKHX HDEBpalleHHf B BeUIeCTBE ¢ MAOrJIOLle-
HueM ceeta GOwblia onpefenesa B 1818 . pyccKuM  yueHBIM
¢©. M. Cporrycom. UM 6vn copMyIHPOBAH 3aKOH, XapaKTEPU3YIO-
LR KaueCTBEHHYIO CTOPOHY JJOTOXHMHYECKHX NPOUECCOB H HA3BAH-
HEH nepssim 3axonom PoToxXwsmun: XUMHIECKIe NPEBpPalleHNsT B Be-
ecTBe MOTYT BHI3BIBAThb TOMBKO T€ JYUH, KOTOpPLIe 3THM BelLecTBOM
NOTACHLADTCA,

KonnuecTeeHHasn cropoHa npi (POTOXHMHYECKHX peakuuax Gmaa
neeaenopana snepbree B 1835 ¢, P, B, bynsedom u H. E. Pocko, Ko-
TOpHIE H CPOPMYAHPOBAIN BTOPOL 30K0H (HDOTOXUMUL — 3GKOK 83GH-
MOBAMECTHMOCTIL: BeNnunHa POTOXHMHUECKOrO 3dhdeKTa B BellecTBe
OTPEAEaAETCA KOJIHYECTBOM €ro OCBelesud, T. €. Npok3BeieHueM
HHTEHCHBHOCTH cBeTda [ Ha BPOAOKHTeNsHOCTh ero BOageicTBNs f.
Hs3 storo caegyer, 4To OpH H3MeHEHRH OCBeUlEHHOCTH H IpPOHOJNH-
TEJALBOCTH BO3ASHCTBHA cBeTa (oTOXUMHueckHi sdqdekT ocrarercs
HEeH3MEeHHbIM, €¢Il HX NPOU3BeAeHUe He H3MeHHTCH, T, €.

]lf!=)r2f2= P =]af“,

B npouecce BO3ASHRCTBHA CBeTa Ha BelleCTBO H NPOTEXAOLIErQ
npH 2ToM (POTOXHMHYECKOTO IIpeBpallle s YMERbIAeTCA KOAHYEeCTBO
OCHOBHOI'O BelIeCTBA. DTO OPUBOAAT K MOCTRNEHHOMY CHHXKEHHIO
PHPOCTA KHMHYECKH H3IMEHAWLIeTOCH BeBIeCTBA, XOTA UHTEHCUB-
HOCTL AEHCTBUA CBeTa 0CTaeTcs HenaMmedHol. O6 5TOM [IacuT 3aKox
o cessu horoadbexra ¢ nozsoujeruem ceera: PoOTOXIMUUECKOE
NpeBpalleBne ONDENEJsieTcs BCeM KOJHYeCTBOM CBETa, NOrJaolieH-
HOTO NpH OcBeuleHHH (T. e, TONbKO KOJHUYECTBOM (BeTa, TOTJQLIEH-
HO[O BEIIECTBOM).

" B manpHefineM Obiio ofHapy:keHO, uTO (POTOXHMHYGECKHH 3AKOH
Baur-I'opdia B HeKOTOpRIX CJAyHaaX He JellcTBYeT, T. €. NOJGHKeHHe
¢ TOM, YTO NOTJOCLIEHHAS TEJOM 3HEPTusl H3MYYeHHA NOJHOCTLIO pac-
XOAyeTcs Ha (OTOXHMHYECKYID PeaKlHI0, 0KA3aJoCh HEAOCTATOYHO
TouHuM. CBfA3b MeXAY HOrAOLIEHHEM CBeTa BellleCTEOM H (OTOXH-
MUuecKOll peakuMelr Onna Godee TOUHO yCcTaHoBJeHa A. Dddurei-
HoM B 1912 r. Ha OcHOBe TeopuH KBaHTOB. Paspusas ¢oToxuMuue-
cxnil 3akon Bawt-T'odda, A. iHureiin ycTaHoBHA, YTO B (HOTOXH-
MHYECKOM NpeBpalleHAN KaXKAslt NOTVIOLIEHHBIH BENeCTBOM KEZHT
JIYUHCTOR 2Hepruu AefnaeT cnocobnoll K peakuuu OLHY OTASABHYW
MOJIEKYJIY 3TOTO BEIECTBA., IDTO MNOAOKEHHe NOJYYHAO HA3BAHHE
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3aKOHA O oToxuMiteckom 3keusarentTe, JNA HEKOTOPHMX BelltecTs
KaBAAALTCH OTKAOHEH E 0T 3aKOHA O POTOXUMHUECKOM 3KBUBAJICH:
Te, BbI3BAHHOE BTOPHYHBLIMH, TAK Ha3bIBAEMBMH TeMHOBLIMH, peak-
upsimd. ¥ rajgorednga cepebpa, NPHMEHSIEMOrQ B Ka4YecTBe CBETO-
qyBCTBHTEABHOTO BeliecTsa B $oTorpapuu, KBaHTOBEIH BLIXOA G.rm-
30K K EAHHHIE. :

§ 3. XHMHYECKHWH 4¢O0TONIPOUECC B KPHCTAJNAX
FAJJOFTEHHROWENOYHBIX COJIEH

SHBDIHS’[ H3jdydyeHns, nofnaiad
Ha BRULECTBO, pacnpeieanerTcs Ha COCTABNAOUIHE: Lo

£=A+4+D+R,

rAe A--nNorrciuenkas sueprid; D— pponywienuan skeprus; R -— oTpadiendan
SHEpPTHA. .

KonuvecTBeHHOE COOTHOIIEHIE MOLICWERHOR, nponyuleHdol o
OTpaKeHHOR BellecTBOM 3IHEPrHH 3aBHCHT OT NPHPOALL BellecTsa,
Ha KOTOpOe OHa MOMajaer, XapakTepa €ro MOBEPXHOCTH H AJHHE
BOJIEL NAaJaOLHX Ayded,

Pazuwle BelecTda HMewoT Hauboabiiee NOraolleHHe B onpene-
JEHHBIX XApAKTEPHBIX HJS HHX Y4acTEax CleKTpa, HA3bBAeMBIX MO-
AOCAMH NOTAOWeHHA. Kaxaoe BelllecTBO KpoMe OlpelenenHoTo A
HErO MOJOXKEHH NOJIOC {IOTJOMEHASA HMEeT BHYTPH 0J10CHl YUACTOK
¢ MaKcHMalbueM KoadduunpentoM noraouienus. loauuM nornole-
HHeM 3HePrHd Jyuefi BHIAHMMOA 30HH CHEKTPA Xapaxkrepusyerca ab-
COJTIIOTHO ¥epHoe Temo.

Kak y:xe OplAo cKaszaHo, SHepTis H3AYUIEHHS HOMMIOLIEeTCa Be-
IeCTBOM OTAebHEIMH HOpUBAMH — KBaWTaMH ((GoToHamu)}. DHep-
I'Rd KBAHTA ANA H3NYYEHHH ¢ PA3AHYHBIMHM ANHHAMIU BOIH HEOMHHZ-
KOoBa, BellecTBO MOXeT MOrJIOTHTH KBAHT B TOM CJay4dae, €CAH ero
SHEDPIEA COOTFBETCTBYCT OHpe & eHHBIM KBAHTOBHIM YCJAOBHAM, T. €,
onpefeneHnoll Beapunde. [lpu aeficTBMH H3AyueHHT Ha MOMeKYJh
WJIH aTOMBl BellecTBa OHH MOJYYaioT OMNpeiefeHHOe KOJHYECTBO
3HEPTHH, T. €. MEHAIOT CBOH SHepreTHYeckHe yposHH. Husuinm suep-
reTUYeCKHM YpOBHeM CYWTAeICA COCTOSIHME aTOMOB M MOJEKYH, co-
RepAWHX MHHAMaAbHOe KoqaHuecTBe adeprnu. Ilordoiias xsakr,
OHK NepexONNT B BO3DYKAeHHOe COCTOSIHHE, T. €. Ha oaee BRICOKHi
HCPreTHRECKUl! YPOBeHh. JTO COCTOAHHe AefaeT BelleCTBO Hecra-
OuncabiM, Boafymaelnn#i atoM UAK MOAEKYAA, NMOIAOTHR HOBOS KO-
JAHYECTBO SHEPTHH, MOryT Nepefitn Ha elie 60jee BRHICOKHA 3Hepre-
THYeCKUHi YpPOBEeHb, HJIH HaoB0pOT, NOTEPATE NOMYUEHHYIOD IHEPIHED,

Haufionee axkTHBEBIMA B OTHOLIEHHH XUMHUECKOrO BO3AEHCTBHS
Ha BelllecTBa ABASIOTCA JY4H KOPOTKOBOJHOBO# 08/aCTH CIIeKTpa,
WMelollge GOJbUIME YACTOTH H 3Heprud. B pesyapTare AeilcTBUd 13-
JIYUeHHs Ha BellleCTBO, T. €. CTOAKHOBEHUA KBAHTOB C MOJeKY/IaMH,
B 3TOM BellecTBe APOHCXOAAT pazfuauble nperpaileHus, Haubonn-
DM uHTepec paa ¢oTorpadnd npeACTaBJAAIOT NpeBpalielis, Bolpa-
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JKalomuecs B pasjoxennu Bemecrsa (doroans). PaGoram no uay-
YeHHi MexanHsMa JIGFICTBHS] CBeTa Ha rajgorenng ccpeﬁpa. HCIIOJTh-
ayeMblii B (QOTOCJI05IX, NPEAIIECTBOBAIA HCCAECI0BaAHUS (POTOXHMHUe-
CKHX peakunii B KPHCTaJjaxX raJjoreHHioule/JOunbIX cojei — XJo-
pHcToro Hatpusi, OPOMHCTOr0 HaTpus, OPOMHCTOTO Kaaus H Ap. Bol-
6op AJs HCC/Iel0BAHHII HMEHHO 3THX CoJiell o0bLACHAETCH TeM, 4TO
ofpasyeMble H3 HHX KPHCTaJ/bl OTJAHUAIOTCS GOJLINOH YHCTOTON H
aHaunTeabHEMu pasMepamu (puc. 49). Ilpu obpaboTke UM MoKeT
OuThL npHaaHa JgiobGas (Gopma. XHMHUCCKOE CTPOEHHE 3THX cojeil W
KPHCTA/I/IHYECKan CTPYKTYpPa CXOAHBI CO CTPOEHHEM H CTPYKTYpoit
rajqoresnia cepedpa. [leiictBre wuaaydendit ma HHX OAHHAKOBO.
Heo06x01HM0 3aMeTHTB, UTO B OTJHYHE OT rajoreHuna cepefpa Ha
TaJIoreH|/I01Ie0Y HEle COJMH AefiCTBYIOT H3JIyYeHus He BHAHMOIl 30HB
cnekTpa, a yasTpaguoaeToBsie H peHTreHoBH Jyud. OaHako 310 pas-
JHUHE HeCYULECTBEHHO JANIA H3ydeHus NepBHuHOro (POTOXHMHUECKOI'o
npolecca B KpHeTa/iax rajorenuannix cosefi. B pesyabrate npose-
NeHHOro MceaefoBanus ObT CAeNaH ¢JeAyoLHil BEBOA: TPH NO-
IJIOLICHHH KPHCTAJJIOM raJioreHH/0ULeI0NHOMH ColH KBAHTa CBeTa oT
HOHA TaJIOTeHH/la OTPLIBAETCH OAMH 3JEKTPOH, Hanpumep Aas Gpo-
MmicToro Kaaus KBr

Br~™ - Av— Br+te.

OcBo6OAUBIIKICS NIPH 3TOM 3JIEKTPOH HEHTpaJH3yeT KaTHON Ka-
JIHsl, TIEPEBOJIst €ro B HeHTpasbLHBIA aTOM, T. €.

K*+4+e=K.

Tlon feficTBHeM YabTpadHOJETOBOrO H3JyUeHHs 006pasyoTcs
atoMmbl Metajja. Kpucrananabl 6pOMHCTOrO0 Ka/Hs OKPallHBalOTCA B
CHHH, XJOPHCTOrO KaJHua— B (HOJETOBBLI, XJOPHCTOrO HATPHS —
B JKeJTO-KOpHuHeBH/i 1BeT. Takoe okpamuBanue (POTOXHMHUYECKHM
nyTeM Ha3BBalT CYOTpaKTUsHuIM. BHIBOA O TOM, 4TO OKpallHBaHHe
KPHCTAJVIOB 1101 NeACTBHEM M3JyHeHHsl NPOMCXOAHT B pesy.bTaTe
ofpaszoBannsi aTOMOB Me€Tajijla, NOATBEPMKAAETCA AHAJOTHYHBIM
AiBJIEHHEM, KOTOPOe MOXKHO HabJi0AaTh NPH OcazkAeHHH Ha KPHCTAAA
raJIOreHnI0IIEIOYHOH COIH NapoB MeTaaja — gdouTusHoe oKpaiil-
sanue.
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Kpucraan, nojayuusBiunii OKpacky W HMeBHIHHA A0 3TOTO MOJOCY
fordoUleHns B HeBHAHMON  yabTpaguojeToBoit 06sacTH CleKTpa
makcamanpno oxoso 200 Hm, noayuaer emie oAHY noJocy, Ho ykKe B
BHAHMOIl JKeJTOH HJH KPacHOH 4acCTH CNeKTpa B 3aBHCHMOCTH OT
pHAA cOoan, DTa HOBaf N0JOCA NOTJIOWIEHHS NPHBOAHT K TOMY, MTO
Ha CBEeTY KPHCTaJJ TepseT CBOIO OKpPacKy B pe3vibTaTe HOBOIi (00-
patioit) (GoToxuMHYeCKOH peakuHd noa AefACTBHEM BHAMMBIX Jy4qeif,
B 10 e BpeMs B TeMHOTE OKpacKa KpHCTaJla He Tepserca.

AHann3 noJyueHHbBIX JAaHHLIX IIOKa3aJ, YTo B HA4YaJlbHOH cTa/llH
()OTOXHMIYECKOro Npolecca KBaHTOBHII BHIXOA peakuwd OJH30K K
e/liHHIe, a 3aTeM, C NOsABJeHHEeM JONOJHHTeJbHbLIX TOJ0C MOTrJIoNe-
HHS, 3HAYHTENBHO YMEHLINAETCH, T, €. HACTYNaeT COCTOSIHHE HACHIIIe-
unda. CocTosHHE HACHIIEHHs He HACTYNaeT TeM AOJbIle, yeM GoJblie
nedeKTOB HMeeT KpHcTaJanmveckas pemerka. Kpuerann Ge3 pedex-
TOB BO BHYTpEHHeil CTPYKType NpH OCBelleHHH He MeHseT CBoeil OK-
PackH, T. €. OH HeCBeTOUYBCTBHTEeH. BeTpeyaonianca B HEKOTOPHIX
cJAyYasX HETHITHYHAN AJS JaHHOM rajoreHn1oneJ104H0l COH OKpac-
Ka o0bACHfeTCH TeM, UTO OKPALIHBAIOULKIl ee MeTajyl HAXOMAHTCH B
KPHCTaJl1aX He B aTOMapHOM, 4 B HHOM (Hanpumep, B KOJJIOHAHOM)
COCTOSIHHH.

§ 4. JENCTBHUE CBETA HA TAJIOTEHH/LI CEPEBPA
H OBPAS0BAHHE B HHX CKPBITOrO ®0TOH30B5PA)KEHHA

CBeTOUYBCTBHTEILHLIL SMYJILCH-
OHHBI cJ0il (oToMaTepHasa npeAacTasider coboil CJ0H KeJaTHHA,
B KOTOPOM pacnpejenedbl MHKPOKPHCTaJJn (3epHA) raJjoreHujia
cepeGpa ¥ BCOMOraresibHbie BEIlecTBa, BJAHSAOLINE HA Te WIH HHbIe
coiictsa (ortomartepuana. [anorennanune coqn Gpomucroro AgBr,
xaopucroro AgCl u iioaucroro Agl cepebpa naxoasr nanGoapliee
npuMetnenne B ¢otorpadun (propHcToe cepebpo HECBeTOUYBCTBII-
TeNbHO W NpHMEHeHHs He Hauo). MUKPOKPHCTA bl raJjoremdHi-
Horo cepebpa B 0OJIbLIHHCTBE CJAYYaEB HMEIOT (QOpMY HJOCKHX Iue-
CTH- W TPEYroJabHBIX NJ4CTHH €O cpe3anHnimu yraamu. Ha puc. 50
noKasanol MHKpodoTOrpadHH MeJKO3epHHCTOrO H KpPYNHO3EepHH-
croro (otocioes. Bmecre ¢ TeM HX BHYTPCHHSS CTPYKTypa HMeeT
BHJ KyOHYecKOl peleTkH HOHHOro THNA, rie KaxKaoli HoH cepebpa
OKpY’KeH 11eCcTbio HOHamH GpoMa, a KaKAulH HOH GpoMa — cOOTBeT-

Puc. 50. Mukpodoro-
rpacgiun Gorocaoes:
@ ~— MearoiepuHeTore; O—
KRYIHOICPHHCTOTO
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CTBEHHO WIeCTHI0 WOHAMu cepefpa (cM. puc. 49, 6). HoHHui tan
peuieTky OpoMHIa cepelpa o0yC/IOBAEH TeM, UTO KamJHH aToM
OpoMa RpHTArKBaeT K cebe OAMH 3JeKTPOH, NPHHAANENK2MuA aTo-
My cepedpa, B Pe3ysbTaTe 4ero HOJYYHBIIHE MOIOMHTENBHLIA 3a-
pAaA yacTHHE cepebpa (KATHOHBI) B3aUMOAEHCTBYIOT (32 cHeT CRJ
5AeKTPOCTATHUECKOTO LPHTAXKEHHA) C OAHOBAJCHTHHMH OTPHIA-
TeAbHO 3aPAXKEHHHIMM HoHaMd (aHHoHaMH) raflorernga (Br-, Cl~
nan 7).

Kpucrannuuweckas penreTka rasorenvia cepefpa Hmeer JedekrThl
{TpelMHHEl, CABUTH, MHUKPOBKpaNJeHHs MeTaJJH4eckore cepedpa
H CepHHACTOrO, 00pasymikecs B NPOLUECCe H3TOTOBJAEHHA POTOIMYb-
cui), yro 00YCACBJAHBAET €r0 CBETOUYBCTBHTENBRHOCTL. HedekTHule
YUaCTKH HasHBaloT Hewrpamu cserouyscrsuresvrocry. Ilpa neficr-
PHH CBeTAa HA CNOH OHA HAKANJAHWBAKT aTOMEL cepelpa, BLICBOOOM-
JAIIHecHd TPH NOIJIOLeHAH CBETOBBIX KBaHTOB, o0pa3ys HEHTPH
ckpuitore (maTeHTHoro) usolpaxkenud, [lpu sTom AeiicTBHe nyueH
CBeTa CKa3LIBAETCA TeM CHJIbHee, YeM MeHblle JAJHHA HX BOJHHL.
LeHTpH cKpHITOre H30o0pax<eHHs NIpH HAKOIJIEHHH ONpeAeeHHOro
KONAUECTBA ATOMOB cepebpa CTAHOBATCA HEHTpamu APOAGICHUR.
B ocHore mpoliecca ofpascBaHus CKPBITOrO H300paeHHs B KPH-
cTaasax rajoreduna cepefpa, Taxk e KaK H B KPHCT2AJax Tano-
reHHACIIeNOUHHX COJIel, JeKHT GPOTOXuMHYeCKAs peaKLHs.

Kak 6b10 0TMe9eHO B mpelzblAyileM Taparpade, ¢ TOUKH 3peHHsd
coBpeMenHON (OTOXHMHH 00pasoBaHHe CHEPHITOrO H300pasieHnA B
npouecce 3KCNOHUPOBAHHA (POTOCIOA NPOHCXOAHUT OJNaroAaps CHo-
cofHOCTH CBETGYYBCTBATENLHOTO BelleCTBa pasnarateCd nod IeicT-
BHEM 3Heprui ¢eeta ¢ ofpascBaHMeM MeTanna (B ZaHHOM cJayuae
MerTannndeckoro cepebpa). [Ipu meficTeun cBeTa Ha KpHCTAJNI Tan0-
TeHHAA cepebpa SHEPIHA KaXAOro KBaHTa H3NYYeHHA ocBobomaaer
omm 3JMEKTPCH, OTPHIBAA €ro OT HOHA rajoreHnaa (HanpuuMep, Gpoma):

Br~ 4+ Av—-—Br+e.

AToM OpoMa BBHIXOAMT Ha NOBEPXHOCTL MHKPOKpDHCTAJNNA H CBHA-
apBaeTCd TaM KeJaTHHOM QOTOMYJAbCUH HJIM APYTHM BELIECTBOM,
cBA3HIBAOIILM OpoM (GpoMakuenTopoM).

3neKTPoH, 0CBOBOXKAECHHBIT CBETOM, NIePeABAFaeTCsl BHYTPH KPHC-
Taama A0 BCTPEYH € LEHTPOM CBeTOMYBCTBHTEAbLHOCTH, 3aXBATHB
€ro, UEeHT] CBETOUYBCTBUTEABHOCTH NOAYYAET OTPHIATENBHEIN 3apak
¥ NPHTACHBaeT NOJOMUTENbHG 3apAKeHHbIT MeXAYyselbHbli HOH
cepebpa, HellTpanusyeT ero K npepBpaliaeT B aToM cepebpa:

Ag* +e—Ag.
Bech (hOTOXHMHUECKH|I MPONECC MOXKHO BHPa3HTh CAEAYIOLIER

XUMHUECKOH peaKinen:
AgtBr~ 4+ Av— Ag 4 Br.

an SKCOIOHUPOBAHHR EI)OTOC.I'IOSI HERTPp CBETOUYBCTBHTCILHOCTH
noayuaeT 3HAYNTENLHOE KOJHUECTBO aTOMOR cepeﬁpa H BRHIpacTaer
A0 pAa3MEpPOB CKPHTOrO H300paiKeHHs, KOTOPOe MOIKET 06pasosaThea.
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pa TMOBEPXHOCTH M BHYTPH MHKPOKpHCTa/JJa rajorennja cepebpa.
PasauualoT TPH CTaanu npolecca: obpa3opanne HHYTOXKHO ManbiX,
HENpOYHLIX LUEHTPOB CKPBLITOrO H300pakeHus, HX NOCTENEHHOE yBe-
JuUenne 0 J0CTaTOYHO CTOHKHX YaCTHI-CYOUEHTPOB H ofpasoBanue
1LeHTPOB CKPBITOro H3o0pazkenusi, CnocoOHLIX B AajbHefilieM NposiB-
AATHCH.

EcTtecTBeHnasi CBETOMYBCTBHTEJILHOCTL TaJloreHHAOB cepebpa
JIEJKHT B KOPOTKOBOJIHOBOM Y4acTKe ONTHUeCKoH ofnacTu crexkrtpa
¢ AJHHONA Boausl npumepHo Ao 500 HM, T. e, B 301€ yabTpaduosero-
BoiX, (DHOJIETOBLIX H CHHHX Jyueil. PoromaTepua/bl ¢ Takoil CnekT-
PaabHOil UYBCTBHTENLHOCTBIO HENPHTOAHB VISl ChEMKH MIOrOUBeET-
HEIX O0BEKTOB, TAK KaK AAI0T 3HaYHTeNblIbIe HCKaMKeHnsas B HX nepe-
pave. Jlna npEMepa MOXKHO paceMOTpeTh cayuail CheMKH Ha Takof
¢oToMaTepHas JABYX UBETHEIX OOLeKTOB, nampuMmep (HOJIETOBOro
i skearoro usera. Ilepsuiii Bocnpuuumaercs rirasoM boJiee TEMHBIM,
uyem Bropoii. IlpH chemre QuoneToBLi HBET CHIBHO NOACHCTBYET
na rajorenna cepetpa dorocnos, a XeATHil He NOAEHCTBYET Ha HEro
copceM. IIpu nposiBienin yuacTKOB HeraTHBa, Ha KOTOpPHIe NOJeicT-
BOBaJH (DHOJICTOBbHIE AY4H, (POTOH300paKeHHe CTAHET YePHLIM, a Ha
KOTOpLIE MoAelicTBOBAJIH Ke/iThie, (POTOH306pa KeHHe He NPOSBHTCA
1 ocTanercsi npospaunnimM, B pesyabrate 3TOTO npu neuaTtH na o-
ToOyMary (HoOJeTOBHIi IBET BOCIPOH3BCAETCH OEJIbIM, a JKeJTblil —
yepHBIM, T. €. NPOH30I1eT HCKazKenne B nepeave nseros. I[losromy
¢oTomaTepnabl, YYBCTBHTEJbHBIE TOJLKO K KOPOTKOBOJNOBOH 06-
JaCTH CHEKTPa, MOMKHO HCIOJL30BaTh JHIIL NPH CheMKe 0OBLeKTOB,
He HMEIOULHX LBETHO/l OKPacKH, HanpHMep NpH PelnpoAYIHPOBaHHH
yepHo-GeablX opuruHazoB. Takue QoTtomaTepnasnl NPHMEHSAIOT H B
NOSHTHBHBIX NpOueccax A5 NeuaT ¢ uepuno-0elbiX HeraTnsos,

§ 5. ONTHYECKASl CEHCHBHJIH3ALHSA W EE BHIbI

CeHcHOHIH3ALHA — pacClIHpeHHe
30HB CHEKTPAaJAbHON YYBCTBHTEIBHOCTH (OTOCAOEB M NOBLILIEHHE
nx obulell cpeTouyBcTBHTENILHOCTH, CylIecTBYeT JBa BHAA CEHCHOH-
JH3AUMH: onTHUecKass M xumuueckasl. [Ilas pacmupeHusi rpasuig
CHEKTPAJILHOH UYBCTBHTEILHOCTH B 3MYJbCHOHHBIH cjoli doroma-
TEPHAJIOB BBOAAT CHEIHAJbHBIE BelleCTBA — ONTUHCCKUE CeHCUONU-
Ausaropet, 00JaAAIOIIHE CBETONOIVIONIEHHEM B JLIHHHOBOJAHOBOM
30HE CHEKTpa M Adlollie BO3MOMKHOCTh MEPEMECTHThL IPaHHLY dys-
CTBHTEJILHOCTH BIVIOThH JIO BHIHMOrO KpacHoro u jpazxe HH(ppakpac-
voro usayvenns. [lpn Xumuueckoii ceHCHOWIN3ALHH TOBHILIAETCS
cobcTpelnas UyBCTBHTEJALHOCTL raJjoreHsaios cepedpa. CencnOuian-
3auuio (hoTOIMYALCHH NPOBOAAT TPH €e u3rotTopiennn. CBeTouys-
CTBHT@JBHOCTL 3MYJLCHH NOBBIIACTCH B pe3yJbTate B3auMomeii-
CTBHSI BBOJUMBIX B HCE@ XUMUHECKUX CEHCUOUAUZATOPOS C TAJOH/I-
HpiM cepebpom H 00pasoBaHHs B €ro MHKPOKPHCTAaJJ1aX HEHTPOB
CBETOMYBCTBHTEJILHOCTH,

Onrnyeckne ceHCHOWIN3ATOPE NPEACTABASIOT cO0Oi Opranuve-
CikHMe BewlecTBa THNA LHAHHHOBLIX KpPacHTEJEH CJIOMHOTO XHMHuE-
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CKOro cocrtaBa H cTpoenus. CseronorJoulenne B Toil Wi HHOH 30He
3aBHCHT OT AJHHBI NOJHMETHIOBOH YIIeBOLOPOAHOI e — I CH =
= CH — (xoauuecrsa yraesogopoanbix rpynn CH) u apyrux oco-
Gennocrell XHMHYECKOrO CTPOCHHA BellecTBa.

Slusenne onTHyeckoil cencHGHAH3auHM Onii0 OTKpHTO B 1873 r. Hemeuxum
yaenny I, B. Qorejem, npusenuBUIHM B KayecTBe CeHCHOHIH3HPYIOLIEro Belie-
CTBAa Kopajauy, a 3atem Apyrue kpacurean. Beaea 3a stum Guay mpeasoskent
HOBLle, Gonee CcOoBepllieHnble BellecTsa.

B pazeurtde Xnmuko-pororpadmuueckofi rexHosorHE BHeC BKIaL npoteccop
H. H. Jleekoes, o pyKOBOAHA PaBOTaMM [0 OPTAHHYECKOMY CHHTE3Y BeilecT® I
N0 H3YYCHHIO BJHAHHH Q)aKTDPOB Ha AelicTBHE 3THX BelleCTs.

Jlns ontuueckoit ceHcHOHAH3aUHK (OTOCIOEB NpHMeHsIOT Gojee
clIoJKibie BEILeCTBa, AAlOUIHE BO3MOMKHOCTh MEPEMECTHTh TPAHHLY
COeKTpajbHOol YYyBCTBHTEJhHOCTH (hoTOMATEpHAJA 10 JAJHHL BOIHL
1050 uM u Goaee.

B kauectee npumepa npuseseM (opMyJay NaHXPOMATHYECKOro
ceHCHONIH3aTOPa NMUHAEAHOAA ¢ 00/1aCcThI0 cencubuansaunn 520—

720 um .
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C (l: ~, CH
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OnTH4YecKylo CeHCHOMAM3AINO NPOBOAAT B MpOliecce CHHTE3a
(oTosmMyabCHE H HpH ChnenHadbroil 00paboTKe roTOBBIX HeceHcHOH-
JH3HPOBAHHHIX (QoTOMaTepHasoB B pacTEOpe CeHcnGHAH3aTOpa.
PoTOXHMHYECKad CYLIHOCTb ONTHYECKOH CeHCHOHAN3aluHM 3aKio-
yaeTcs B TOM, YTO He AefCTBYIONUIHE HENOCPEeACTBEeHHO HA raJIoreHna
cepeGpa KBaHTLl CBeTa AJHHHOBOJTHOBOM 30HLI CHEKTpa MOrJo-
HLaI0TCs KpacHTeJeM H NPHBOAAT €ro B BO30YIKACHHOE COCTOsSHHE:
Cenc -+ Av = Cenc *. Bo3Oyxaenuuii cencubunnsarop Cenc® pepe-
JlaeT 1oJiyyeHHyl0 HM 3Hepruio mody Gpoma Br— B kpucrasne razo-
rennia cepebpa u ocsofoxaaer oauH saektpoin: Br— - Cene * =
=Br 4 ¢ -+ Cenc. OcBoGoKaeHHbI 2AEKTPOH, TNoONajaas Ha UENTp
CBeTOUYBCTBHTE/ILHOCTH, 3apsiKaeT ero OTpHuartes]bHo. DTO BH3H-
BaeT NPHTATHBAHIE MEMX/yy3eJLHOro HoHa cepebpa K LeHTpPY CBETO-
YYBCTBHUTEALHOCTH H OOpa3oBaHue B ONpe/le/eHHLIX VCJIOBHSIX CKpbI-
TOro u3aoGparieHusi, T. €. NPOUECCH, AHAJIOTHUHBIE 00pa3oBAHHIO
CKpPLITOrO H300pazienus NoA AeficTBHEM KOPOTKOBOJHOBOTO H3Jyde-
uas: Agt+4 e=Ag. Oaun cencnGuansaTop coobmaer ¢OTOC/]I0IO
J062aBOYHYIO CBETOUYBCTBHTE/JLHOCTH B CP2BHHTEJNbHO Y3KOH 30HE
cnekTpa. B 3MyJbCHIO MOXeT OblTh BBeACHO HECKOJbKO CEHCHOHJIH-
satopos (puc. 51). HecencuGnananpoBanunie sMyabCHH HMEIOT OG-
CTBEHHYIO YYBCTBHTEJALHOCTh raJjioreHuJ108 cepefpa B KOPOTKOBOJIHO-
Boji 3one cnektpa. Oproxpomaruyeckne GoroMaTepHadbl MOMHMO
ECTEeCTBCHHOH MMEIOT JONMOJHHTEJbHYIO UYBCTBHTEILHOCTb K KEJTO-
3eMeHBIM H JKeAThIM JyuyaM. UyBCTBHTENLHOCT B 3€EHOH 30HE
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Pic. 51, CnekTpajbuas uyBCTBHTeNLHOCTb (MLAMNA BOJIH) thoTomaTepna/ion
¢ paasHunoil cencnOHAN3ALHel:
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Puc. 52. Ornevatox uBeTHoil TaGjARIN Ha H30ManxpoMaTHuecKoii wepno-Ge-
noi GoTonaeHKe

y 3tuX Poromarepnason nonmxena. 3ooproxpomaTHueckne ¢/jiou Ha-
HOMHHAIOT 10 CNEeKTPadLHOH YyBCTBHTEJLHOCTH OPTOXpOMATHUECKHE,
HO He MMEIOT NMOHHIKEHNS YYBCTBHTEJABHOCTH K 3ejenomy usery. Hys-
CTBHTEIBHOCTD H30XpoMaTHYecKHX (OTOMATEPHANIOB pacnpocTpa-
HAeTCSl Ha BCe Jy4H BIJIOTh JI0 opaneBhix. Ha nanxpomarnueckue
CJIOH JEiCTBYIOT BCe BH/AHMBIE 11B€Ta CHOeKTpa, KPOMe 3eJeHoro, K
KOTOPOMY YyBCTBHTEJILHOCTh 3THX cjoeB nonmxena. Ilo cpasnenuio
¢ NAaHXpPOMaTHYECKHMH H30MaHXpOMAaTHYeCKHEe (oTroMaTepHasnl
uMeoT 0oJee POBHYH YYBCTBHTEJbHOCTH KO BCeM Jyuam BHAMMOIQ
cnekrpa. CnekTpanpias uyBCTBHTeALHOCTh NaRHHPPaXpoMaTHUECKIX
CJI0eB PACTIpPOCTPAUsieTCsH BAAOTL 10 OanKHed HuPPaKPACHOH 30HbLL
Hndpaxpomariineckue (GoroMatepHalbl HMEIOT YYBCTBHTEJALHOCTL K
KOPOTKOBO/IHOBLIM, KPACHBIM H MH(PaKpacHBIM JIyuaM CHeKTpa.

Jlsis mpaKkTHYECKOro ONpejeJieHns YYBCTBHTE/NbHOCTH (oTtomarte-
pHajia K HanGojee XapaKTepHLIM ILBETaM NPHMEHSIOT YIpPOIeHHbl
MeTO/l MCNBTAHHHA, COCTOALIMIT B CbeMKe UBeTHON Tabauinl
(puc. 52). TabGanua COREPHUT UETHIPE MOJOCH CHHETO, 3eJIEeHOIO,
EJTOTO H KPACHOro 1UBETOB C NPUMBIKAIOUWIHMH K HHM CEPBIMH LIKa-
namu. Tlocne cbhemgi 3Toit TabGJHLLI MO OTHEYATKY HJIH HEraTHBy
MOJKIHO ONpeleJHTh KauecTBO BOCMPOM3BeleHHA uBeroB. YUyscTBH-
TeJABHOCTh K KarKJA0MY H3 LBETOB ONpeaeasaeTcs TeM CephiM IoJjeMm,
KoTOpoe AaeT Ha (pOTOH306paKeHHH TaKoe e NoYepHeHHe, UTO H
510 1BeTHOE Noje. ONHHAKOBas NA0THOCTDL IIBETHON NOJOCH € MoJeM
100 9, o6o3nauaeT NpaBUABHOE BOCHpPOM3BejeHue wBera, Gojee BbI-
coKafl MJAOTHOCTh HA OTHNEUATKE [I0Ka3bIBaeT MaJylo YYBCTBUTENb-
HOCTh HEraTHBHOrO MaTepHaja K JadHoMy usery, u HaoGopor. Cue-
JYeT Y4ecTsh, UTO MPH OLUCHKE BOCIPONIBEASHHSA NIKAJBL O HEraTHBY
noJiydaioT o0patHbie NJIOTHOCTH.
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7. § 6. DECEHCHMBHIH3ALNSA, THIEPCEHCHBUJN3ANNA
P H JATEHCHSHKALNG

Hecencubuauzayua — NOHAKe-
HHE CBETOUYBCTBHTEABHOrO »MyJbCHOHHOTO cnhos. I1pu pecencnbun-
Au3aikn MoMer OBITh MOHHAEHA CcOOCTBeHHAA CBETOUYBCTBHTGIb-
HOCTh Taaorednfia cepefpa H AONMOMHATENLHAR, NOJAYYeHHAA NpH
ceHCHORAH3anuH. CBeTo4yBCTBHTEABROCTL (oTOMATEpHajda NOHH-
KAWT AR OpeACKDAHeHAA €70 OT BYAJHPOBAHUA B Tpouecce Mpo-
ABJAeHUd npu jgabopaTopHOM ocBelleHnd. [Ipu atoM doromarepuan
oOpabaTHBaloT B pacTBOPe CHCHHANbHHWX BEULeCTB — ACCEHCHOUAR-
saTopoB. PasnuuaipT A€ rpynne JeceHcuGuinsatopoB. [lepsue
NOHHIKAIOT COGCTBEHHYHI) CBETOUYBCTBHTENLEOCTh (GOTOCA0A H Ha-
SHBAIOTCA XAMHYECKHMHA. JTO TakMe BeUIeCTBA-OKHCAMTENH, KakK
MaprailoBOKHCABR Kajaui, jkeae3oCcHHepoaAMcTHE Kaauit u op. Bro-
poleé CHUKAIT AONOJHUTeABHYIO, NOAYUSHHYIO NpH CeHcHOHIN3a-
IHA CBETOYYBCTBHTEABHOCTL H HA3BIBAIOTCA AeCEHCHOMJAN3ATOPAMH-
KpacHTeNsAMA.

Tunepcencubususayus — NOBLILIEKHE  CBeTOYYBCTBHTEJLHOCTH
doromarepuanos. 'unepcencubnnN3alna HCIONB3YETCS, HANPUMED,
AJsi TOBBIIEHHA WYBCTBHTEJLHOCTH HH@pPaxpoMaTHUeCKEX (poToma-
reprajos Mapok «ln¢par. PoroMaTepnansl NOABEPraioT TUNEPCEH-
cHOHRU3UpYILel o6padoTKe B ZUCTHANUPOBAHHGH BOjE NP TeMme-
patype 5—10°C ¢ nocaedyiouieii YCKOpeHHOH CYUIKOH ¢ HMCHOJB3O-
patneM 50 %-woro pacrBopa 5THAOBOrO CHUPTA.

CBeTOMYBCTBHTENILHOCTD  APYyTHX  (OTOMATEpPHAJIOB HOBLILIAKT
pazangHRMH MeTonaMu. OCHOBHBIMH H3 HHX ABAAIOTCA: 00padoTka
foromaTepHata B pacTBOPAX aMMHaKa HJH a30THOKHCIOIO cepefpa,
posselicTeHe Ha GOTOCKOH AMMHAayHEIX pacTBOpOB cojedl cepedpa,
ofpadoTka mapaMe pryTd, HpoMuisKa B Teuesue [—I[.5 u B Boge u
cyiuka. HanGonpiinhi spdekT Raer rHnepceHcHOHAN3ALAA MaJOUYE-
CTBHTEABHBIX MeNKO3ePHECTHX (POTOMaTEpHAaNOB, ¥ KOTOPHX HNOCTH-
raercq MHOrZa YeThPeXKpaTHOe NoBbILleHHe CRETOUYBCTRITENLHOCTH.

CyHIHOCTS THOepCceHCHOUANNpYOLere AeficTBHA COCTOHT B CJe-
aywniem, Tlpn obpafoTke doTocnoa B pacTBOpPaAX aMMHAKA HJAH
230THOKHCJIOrO cepefpa NMPOHCXOANUT NOBLIILEHHe COAEPIKAHHUA NOHOB
cepefpa y fOBepXHOCTH KPHCTaMA0B FanoreHuna cepebpa, uTo npH-
BOJAHT K CO3J4HHIO YCAOBHH, CHOCOGCTBYIOIIHX 00PA30OBAHAIO CKPH- .
Toro naobpaxkenuq. Ilpu Bospelicteun #a ¢OTOCNOH mapoB pryTv
NoCaeAHHe OCAaXKIAAKTCA Ha UeHTpPAX CBeTOUYYBCTBHTEALHOCTH, 4TO
BENEeT K WX POCTY M COOTBETCTBEHHO K NOBHILERRW oflnell CBeTo- -
YYBCTBHTEABHOCTH ¢oToMaTepuada, [lpn npomeiBke dotomarepuana
B BONe NPORCXOANT BHMBIBaHue Opomuaa uz $oTocion H LCKAoYe-
HHE €F0 TOPMO3AILLETO AeliCTBHA B mpoliecce 06pa30BaHHs CKPHITOTO
n300paskerusa BO BpeMfA CHEMKH. :

Chaefyer cKa’zarh, UTQ THIEPCEHCHORJIM3AURA NaeT HecTalHib~
HHe, T, €. MJ0X0 BOCDPOH3BOAHMBIC H He BCErJd YAOBICTBOPHTEALHHE
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Pe3yABTATEL, YTO HBAAECTCA OAHON U3 NPHYIHH ee OTPAHHYEHHOTO JIPH-
MeHeHHA.

Jdarescuguxays — ycunenne CKpbITOTO (AaTeHTHOro) H3o0pa-
HEHNA nyTeM XuMHdYecKo#i oOpaloTku doToMaTepuana Hocle ¢heM-
k. CkpHTOE H300pameHHe [PH 3TOM MOMKHO YCHAHTh AelCTBHUEM
MaluX 103 cBera, oOpaloTKOH MapaMH PTYTH HJAH CepHUCTOrO rasa
H B pPACTBOpAxX HEKOTOPHX OpraHHYeCKHX KHCJOT, B PACTBOpPAX Hepe-

. KHCH BOJOPOAA HJIM 2MMHAKa H APYTHX BELLECTB.

CyIHOCTE NaTeHCHHOUKALHE CBETOM COCTOHT B cienpyiouieM. ®o-
TOC/IOH ROABSPramT 3a4CBeTKe AyUaMH OYeHb MAJOH HHTCHCUBHOCTU
B TeueHue 30—60 ¢. Jina noNoaHHTeABHON 3aCcBEeTKH MoneT OnlTh
HCNONB30BaH Oesbld H HeaKTHHMURLIA cBeT. [Toa neiicTBueM KBRHTOB
cBeTa NPOUCXOIHT OCBOOOMKIEHHE SJNEKTPOHOB, UTO CO3JAET YCJ0-
B K LOPAaliBBAaHHI0 LEHTPOB CKPHTOre H3obGpawenus, llpemesom
JdaTeHCHOHKAUKHA ABAAeTca oOpasoBaHHE BYand IJIOTHOCTHEY BBIIE
0,2, Dddert gaTeHCHPUKAUHT TeM MeHblle, YeM GOJbIIVIO CBETO-
UYBCTBHTEIBHOCTL HMEET (HOTOMaTeprail.

JlateHcudukauus nphMeHsiercsl OUeHb PeiKO U NPejiCTABASET B
OCHOBHOM TeOpeTHYEeCKHH HHTepec.

e b s

.TJIABA I
QOTOFPA(DHHECKAﬂ 3MYJIbC!lﬂ

"§ 1. OBIULHE CBEAEHHA

KA doromaTepuain (CBETOUYBCTBH-
TesbHHE MaTepHaJ[bI) OpelHa3HavaloTcd AJda HOJAYYeHUs Ha HHX
tdotonsobpaxenns. OHH AensATCa HA TPH rpynnsi: GOTONNEHKH, (Po-
TomstacTHHKE # (poTOOYMArH. PoTOMATEPHAN COCTOMT H3 ABYX oOC-
HOBHBIX HacTelfl — MOAJOXKKH (OCHOBbBI) M CBETOUYBCTBHTEABHOLO
caoa. o Bray noayyaemoro (HoTonzodpaxkeHHs PpasfualT Hera-
THBHBIE, TIO3HTHBHHIE M ofpalllaeMbie CBETOUYBCTRUTEABHBIE MaTe-
puanspl. Bee OHI MOTYT AaBaTh YepHO-0e10€ NAH LBeTHOE (OTOH3O-
OpaxeHne,

dortorpaduueckas sMyabcHA NpeicTaBaseT cofoil BOAHEIR pac-
TBOp eJaTHHa ¢ PaBHOMEepHO DachpeiefeHHEMH MHKPOKPHCTANAA-

- MH rajorexnufa cepepa. B aMmyabcuH, npeianaspauaeMmoi aas Hera-
THBHOFO oTOMaTepHata, cogepxurcs OpoMHCTOE cepebpo ¢ HeGoMb-
IIOA NPHMECBID HOAHCTOTO cepebpa. MHKpPOKDPHCTANIL 3THX 3MYJb-
CHii KMEMT CJoKHOe cTpoerHe. B HX KpHCTAAMHUECKOH peuieTke
HMeeTen HeGOJbLIOS KOJHYECTBO MOHOB HOZA. B moSHTHBHBIX 3MVJIb-
CHAX OCHORBHHIM CBETOUYBCTBHTE/LHLIM BEIlleCTBOM ABARETCH cepel-
po GpoMBCTOe WM XJODHCTOE MM HX CMech, B HHX comepiKHTCA M
HeGoAbUIoe KOJHNECTBO HONHCTOrO cepebpa.

B sMyabcHio BBOAST BCNOMOTATEJALHBIE BellecTBa, NPHIA0LHe
efl Te WM HHBIe JOMOJHHTENbHBE CBOHCTBA. K YHCAY 3THX BellecTB
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oTHOCATCA CeHcHOWAM3aTOpH, AyGaline, craGHAM3HDYOLHE H AP,
OMYJbCHH, NpeAnasHauaeMule /i H3TOTOBJICHHA UBETHBIX (oToMa-
TEpHAJIOB, COAEP7aT B CBOEM COCTAaBe H TaK HajnpaeMmble LBeTO(O-
TOrpa(pHUECKHe KOMIOHEHTHI.

AKesaTHH — cJ10JKHOEe OpraHH¥eckoe BEeHlecTBO, KOTOpoe HoJay-
YaloT H3 CHIPBA JKHBOTHOTO NMPOHCXOXKAEHHS (KOCTeil, KOmH) myTeM
BHBapKH. JKeaaTun orHocHTCH K GEJKOBHIM BelecTnaM, WM Npore-
uiaM. Onpenenennoil xumuueckoil ¢opmyan ne umeer. CsoiicTBa
AeJIaTHHA 3aBHCAT OT CBOHCTB HCHOJB3YEMOro MJsi ero H3rotosJie-
HHS HCXOJAHOTO npoaykTa. PacTBop xenatHua npi HarpeBaHuu nepe-
XOJHT B COCTOSIHHE KOJAJOMAHOTO pacTBopa (30415), a NpH OXJamie-
HHH — B COCTOSIRHE CTyAHA (reis), KOTOpHH ylepXKHBaeT MHKpPO-
KPHCTAJJIB ‘TaJIorennao8 cepefpa U ApyrHe KOMNOHEHTBHl IMYJILCHH.

IMyJALCHIO TOHKHM CJ10eM HaHOCAT Ha THOKYIO J1aBCAHOBYIO HJIH
AleTaTHENION03HYI0, CTEKAANNYI0 Han Oymaxunywo noanoxky.lpu
MOrpysKeHny B ()OTOPACTBOPH 3MYJALCHOHNLIT C0 olbecneunBaer HX
JIerkoe MpoHHKAaHHe K MHKPOKPHCTAa/MJIaM raJjioreHnioB cepelpa H
NOMJIePXKHBACT HOPMAJBLHOE NPOTEeKaHHe peakuuii XuMuko-tortorpa-
(uueckoil oGpaborkn. JKeaatun B onpeieiNeHHoil CTENeHH BIHSAET
na (ororpadHueckne CBOHCTBA 3MYJILCHOWHOrO CJOS W CTENEHL COX-
PAHAEMOCTH CKPHITOro (GoToH300paKEHHA MOCTae ChEeMKH,

OcHOBHLIM BEImECTBOM, HeOOXOAUMBIM A O0pa30BaHHA B Macce
JeJaTHHa KPHCTaJJIOB CBETOUYBCTBHTEJILHOIO BeIeCTBa, fAB/IAeTCA
asorHokucaoe cepebpo AgNO;, npeacraBasiouiee coboil GeciuBeTHbE
KPHCTAJ/bLl, XOpomo pacTBopuMbie B Boje. IIpn cmemnBannn pac-
TBOpa a30THOKHC/JOro cepefpa ¢ rajoreHHAOLLeIOUHOIl coabio (Ha-
npHMEP, ¢ GPOMHCTHIM KajieM) MPOHCXOAHT XHMHYECKAs peakiius
o6GmeHa ¢ of6pa3oBanueM raJjoreHuja cepebpa (B faHHOM cJayyae
Opomuctoro cepedpa). OOCpasyomuiics CBeTJIO-KeATHH 0CanoK
nocTeneHHo TEMHEET Ha CBETY, YTO YKAa3blBaeT Ha €ro CBeTOYYBCTBH-
TCJLHOCTD.

§ 2. H3TOTOBJEHME OCHOBBI 1Jisl ®OTOMATEPHAJIOB

Ocnosa, mpeanasHavaeMmas AJs
nojuBa Ha Hee (OTOIMYJNLCHH, AOJKHA ObITh NMPO3PavyHON H He
HMeTb B Macce MeXaHH4yeCKHX 3arpsisHeHHil, BO3AYUIHBIX NMY3bIPLKOB
W ceriledl (Y4acTKOB ¢ WHLIM, yeMm ofluas macca, NoKasaTesem npe-
JomyeHns cseta). OHa A0AXHA HMETh ONPeNeNeHHYIO 3JaCTHUHOCTh
H NpOYHOCTb, OBITH TEIJIO-, MOPO30- W BJAroCTOIKOil, He naBaThb
6oabuioro pacTsKenus npH o6paGoTKe H YCaJKH NpPH XpaHeHHH.
CoippeM st H3TOTOBJIEHHst OCHOB JAsi (POTOMATEPHAJIOB CJAYIKHT
TpHaueTaT WEJJIIOA03bl, H3 KOTOPOro noJy4aior orHeGesonacHbie,
TaK HasplBaeMble TpHaueTaTHhie ocHoBel. Hanpamep, ansi noayue-
HHSL LEAJTION03H, HeOOXOAHMOIl IS CHHTE3a TpHAleTaTa, HCIOJb-
3VIOT OTXOAB XJOnKa, cofepxauie ao 90 % uncroro BeuiecTsa.
B crpanax, He WMEOWHX XJAONKOBOHK CHIPHEBON 6a3wl, HCNOAL3YIOT
APEBeCHHY, cojepaaulyio okojo 60 % unenon03u.
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=y OcxoBa a5 OTOMIEHOK.
IlpeaBapurenpibiM  mpolec-
o 2 COM NpPH H3TOTOBJACHHH OCHO-

Bbl NJEHKH fBJSETCA OYHCT-

Ka Le/MJI0JN036 OT pasiaHuHbLIX

CMO/INCTLIX NpHMeceii, Bpea-

HuX Aas OGyaymero ¢doroma-
E5s Teprana. OTxoan xjonka oG-
2 = paGaTHIBAIOT pacTBOPaMH €J-
Kux mesouedi (Oyuenue), sa-
TéM YHHUTOMKAIOT HX KOpHU-
HEBYIO OKpPacKy CrneuuajibHbl-
MH OTOEJHBAIOIIHMH pPacTBO-
paMmu, NpPOMBIBAIOT H CYLIAT.
ITocsie sTOrO OUMULLEHHOE Chi-
pbe 3arpyskaiT B ChnenHalb-
Hulil annapar H NOABEpPrawT
aueTHJIHpOBAaHHIO, T. €. o0Opa-

8
” 2 GOTKE CMeCLI0 M3 YKCYCHOH
= o KHCJIOTH, KaTaansaropa (cep-
I i S

Hast KHCJOTa, XJOpHas KHe-
JioTa HJH Jip.) H pa3baBHTenn
Puc. 53. Cxema npouecca maroTonaenus oc- (Toayodt, ueTHIpexxopHCTLI
HOBH Aas (oToMaTtepHana yriaeponu, OCH3HH H T. II.). Be-
1lecTBa, BBEAEHHbLIe B anma-
paT, THATEJLHO TNEPeMelHBA0T CNeUHAJbHBIMH MeXaHHUeCKHMN
MeUlaJKaMi M MnoJyyaioT NepBHUHYIO aueTHIue/umon03y. Has Toro
yToObl 3aBEPUIHTL CHHTE3, MAcCy HArpeBaioT B INPHUCYTCTBHH pas-
OaBJeHHBIX KHCJIOT H APYrHX BEUISCTB, YTO IO3BOJSET MOJYUYHT:
BELLECTBO, PACTBOPHMOe B auertoHe. Beuiectso KOHUEHTPHPYIOT
oca)ceHiHeM M OTXKHMOM HA Bpallaiouteiics ueHrpudyre. Buemne
OHO HalOMHHAeT XJONKOBYI0 Maccy. 3TO BCULeCTBO NpHodperaer
CHOCOGHOCTh PACTBOPSITBLCS B OpraHHYeckux pactBoputeasnx. Ero
npejBapHTeNbHO TNPOMBIBAIOT B XOJOAHOH H ropsueli Boje, Tuia-
TEJbHO BHICYLIHBAIOT, Pa3MeIbUaloT H B pe3yJbTaTe NOJyualoT Oe-
JIblil NOPOIIOK — TPHALETAT.

Jlag TmPHTOTOBJAGHHA JHTeHHO Maccwl, NpeaHazHaueHHoH juia
NOJNIyueHHs TOHKOH TNPO3pPauHoil OCHOBH MNJIEHKH, B CHEUHAJbHbLIT
npubop — manakcep I (puc. 53), npexactasisiomuii coGoil orpom-
Hblit 6aK U3 HEKOPPO3HPYIOUIEro MaTepHasia H HMEOULHil BHYTPH Bpa-
IalolHecs MellaJKi, TPeABapHTeIbHO 3aJHBAIOT MeTHJIEHXJI0pH 2
(pacTBopHTean) M BBOAAT TpHauetat 3, cTaOHAKH3ATOP H MEMJICHHO
uenapsomuiics pacrsopurens (Gyranon) 4, naactudukarop (kam-
dbapy, aumeruadranar wan ap.) 5. Jdaa oOpazoBaHHa OAHOPOAHOI
cMmecH o0ULYI0 Maccy NepeMeliHBaloT B MaJjlakcepe HeCKOJIBKO 4acos.
Jna noanoro H30aBJeHHS OT MEXaHHYECKMX mNpuMeceil nocrynaio-
muil #3 Majakcepa pactBop (HJILTPYIOT Uepe3 HeCKOJbKo (HJb-
TpoB 6, COCTOMUHX H3 HECKOJbKHX C/J10€B BaThl H IJIOTHONH TKaum.
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_TlonamMplHecA B pacTRope B NpoLecce NPHrGTORACHHA BO3ZYLIHBIE
' BY3LIPBKH YAQJRIOT B BaKYyMe, a TaKie HarpeBAHMeM WK OTCTau-
Baulem, nocae vero o0pasyerca BiA3Kaf OAHOPOAHAA Mmacca — dop-
MOBOH pacTeBop 7. OuuiieHHpll pacTBOP TPHALETATA NOAHBACTCH €
(oMOWbL0 Quabeprl- (IANRAOTG NPAIMATAUSCKOrQ JOTKA € y3KO#
IIeSbI0} TOHKOH winpoKoH NOMOCOl Ha ABHKYHIEECS 3epKaanbHoe
fecioBHOE MOROTHO JenTouWoli mawuunl (Tpommeas) 8. [Toaorno
H3rOTOBALLO H3 TOHKOrQ METAJIa M HaTAHYTO Mexay AByMs Hapa-
Ganamiu, ofMH H3 KOTOPLIX OXNAXAALTCA BOACH, WHPKyATpyoiei
B nasax sBuytpn Gapatana. IlosoTHo TpoMMeana NPOXCAUT cHauada
B KaHanle TpoMMeJs, a 3aTeM NonalaeT B CYLINJbHYIO KaMepy, 9epes
KOTOPY:i0 MPONYCKAaeTCd TeNALIR BO3AYX, YCKOpsoulail CYWKy ocHo-
Bb. 32 BpeMA AOJAHOrO 0OOPOTA NMONOTHA PACTBOPHTENH HCIIAPRIOTCH
H ciofi TpualleTaTa 3acTHBaeT. 3aTeM ero CHHMAKT ¢ MeTaMi-
YeCKOTO HOJIOTHA B BRAE TPO3payHOi MJAeHKH M HaMATBHIBAIOT Ha
JepeBAHHYIO KaTYILKY (0Cb).

OT 4uCTOTH MOBEPXHOCTI METAJAHYECKOTO MOJOTHA TPOMMEs
34BICUT KA4eCTBO TIOBEPXHOCTH HATOTOBAAEMOI ocHOBH. [loyTomy
BCe Medrdajimpe JederTH HaA N0JAOTHe, NOAB/ASIOWIHECE B Tpouecce
paboTH, YCTRAHAKT OyTeM HaHeCeHHA HA HETO TOHKOIC 3eDKA/LHOIO
RAIHTHOTO KERATHHOBOIC 1AM apeTHALeAda03Roro caos, HMena-
PAOLIHECA APH BbICLIXaHHH OCHOBH PACTBOPHTENH OTCACHIBAKOTCA B
PEKYTNIePAUUOHHBIE YCTAHOBKY, OCYIIECTBAAIOHIHE HX BOCCTaHOBJE-
ue. B KoHle mpouecca Ha TOTOBYW GCHOBY HAHOCAT TOHKHIT eaa-
THHOBBIH NOACAOH, ofecneunBalolluil B RajbHeliineM Xopoulee cHen-
Jefiie 3MYNBCHH ¢ OCHOBOI, DTOT chiofl Moxer OBITH Hanecel B AeH-
TOUHOH W B OTAeNbHOH Mawuae 9. C HPOTHBONGHOMHOH CTOPOHK. HA
OCHOBY HAHOCAT CJACH CneuMalbLHOrO J4Ka, BHUIOAHSIOUIEro B 3d-
BHCHMOCTH OT BUAa GyAyllell nJeHKH Te HAW HHbBle dyHkumnn. Hawe
BCErc JaK TMpeloXparsieT QoToMaTepdaJs oT oOpAa30BaHKA OpPecos,
T. €. OTpPAXKeHHst CBeTa OT NOLJAONKH H o0pazoBadusa OJIKOB Ha
¢otousobpaskenun. Iiporasoopeonbhuil ¢iofi coAepsur B cefe TOT
HAM UHON KpacuTedb, UTO OPHAGET €My ONPeledeHNyid OKpacky
(xpacumifi, senennil, yepusiil). B nocnenyue roanl B BPOTHROODEOMK:
HBIE C/I0H CTAMH BBGAUTL cepedpo W HAHOCIHTL 3TOT CAOA NOJN, IMY/Ih-
cHOHHEIT ciaofl. Taxide GOTONIEHKH HMEIOT Cepylo HIU KopITIHeBYio
okpacky. [IpH xuMHKo-poTOrpaduueckoii 06padoTKe #POTHROOPEQ.Ib-
Hafl OKpacka ofeclLBeuBaeTcd, 3a HCKAOUEHAEM HEKOTOPBIX YepHO-
OesBIX HEraTHBRHBIX IJIEHOK, rAe GYHRONO TIPOTHBOOPETAbLHOMD
CJIOA BHIMCJHSET OCHOB&, OKpallennan B Macce. OHa He MellaeT B
DagpHefiweM Npd nedatd, Kak yxe OBLIO CKA34HO, TIOJHB BCOOMOTA-
Te/BHBIX CJI08B MOMET [MPOH3BOARTLCH B JEHTOUHOH WIH B CHelHalb-
HOMi NMoZCJOHHO-TaKHPOBOYHOH MAUIHHE, [Ae 32 OAHH LHKI OCyile-
CTBAHETCA HeCKOMLKO onepanufi. CBekenaroTOBJEHHAA GCHOBA Tpe-
OyeT nocylixu, npefoxpaHsiomiefi ee oT ycaakd., OCHOBY Aocyul-
BAWT B CNICLHAJLHON MALUHHEE Noc/e HAaHeCCHHS NOACA0A H NPOTHBO-
OPeOABHOIO CJAOA WIH HENOCPeACTBEHHO B NMOACMQHHO-TAKUDOBOUHOT
mautune, [locne gocyilkn pynaos, ctabuausuposasluuiica no pasmepy
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OCHOBHI, TEpe/aloT B Hex NOJHBA 2MYJbLCHH. BHCOKHMH Mexanuue-
CKHMM CBOHCTBAMH XapaKTepH3YOTCd NJeHOYHbIe MaTepHa/sl u3
CHHTETHYECKOIO NOJUMepd — NOJAH3THACHTepedTataTa (H3BECTHOrO
noa HasBanuem nascan). Tak, no paspuBHOMY YCHJIHIO, yaapHOI
HPOTHOCTH, yCajike H MOPO3OCTOIKOCTH MJIE€HKAa H3 3TOro MatepHaJa
B ABA-TPH Pa3a lpeBOCXOAHT TpHaueraTunie nienkn. OHa BLACpXKH-
saer 8 10 pa3z Goaburee unca0 H3ruGoB. ATH MJICHOUHBIE MaTepHANH
HAWN IPUMEHEHHE, HeCMOTPA Ha CJOMKHOCTh H3rOTOBJCHHS. Y/10B-
JIETBODHTENILHBIMH CBOACTBAMU 00/1a1a10T MJIEHKH, H3rOTOBJEHHBIE
H3 CHHTETHUECKOro noJHiMepa — nosukapbonara, NpoH3BOJCTBO KO-
TOPOI0 HE BHI3bIBAET TaknX GOJBUIMX TEXHOJOrHYECKHX 3aTpyaHe-
Hui,

Moanoxka nas Qorodbymarn. TloAJOKKY-OCHOBY JeJal0T B
OCHOBHOM M3 APEBECHOI IEJJII0JO3B H B HEKOTOPHIX cayuasx (npu
IPOU3BOJICTBE CHienHalbHbIX fyMar) — H3 0TX0J0B XJonuatobymax-
HOro NpPoH3BOACTBA H BTOPHYHOTO CLIPLA (XJ0M4aTOGYMaXHOTO HJH
JbHSIHOro Tpanbsi). B npomecce npon3roacTBa NOMNOKKH CHavaja
rOTOBAT OyMa’kHyl0 Maccy, a MOTOM OTJIHBAIOT H3 Hee MNOIOKKY.
Has noayuennsi GymMa’kHOfl MaCChi APEBECHHY HM3MeJbYAIOT B Cre-
LHANBHLIX MawHHaX — jgeubpepax ¥ 3aTeM BapaAT B OOJLHIMX KOT-
JaX B UPHCYTCTBHH CEPHOKHCALIX COMell, CePHHCTON KNCAOTH HJH yI-
JeKHCapx medqoveil. B peayawtate oOpa3yertcsi COOTBETCTBEHHO
cyabhaTuas, cyJabPHTHAS HAH COAOBAs 1eI0034a.

[pu npowsponcrse Gymarn H3 XJa0nuaTOGYMaMKHBIX OTXOA0B HX
NPEeJBAPHTENLHO OYNILAIOT, Pa3pe3aloT H 3aTeM BapsiT HECKOJAbLKO
yacoB B cnaboM pacTROpe WHIEA0YH BO BPAMLAKOIIHXCA OyYHJILHBIX
Kotaax. B pesyabrarte macca ounimaercs. Jlpepechna win xJondaro-
Gymaxcnaa Macca nNOCTynaeT B OrpOMHBIE YaHbl (rajJianieps) ¢
BOJIOH, r/le BOJOKHA Je/ATCS CuenuaibibiMi BpaulaiomuMAcs HoxKa-
mu. TlpoMebiTyio neasioneay oTOeIMBAaIOT XJAOPHOH H3BECTLIO, CHOBA
TNPOMEBAIOT ¥ 00pabaTLiBaloT THOCY IL(MATOM HATPHS, HEHTPAJHIYIO-
mamM xjaop. Iloayuennas Taxum o6pasoMm ORHOPOAHAR Macca Mnpo-
KJE€HBAaeTCH CMOJaMH, obecrneuHBaOUIHMH YMEHbIIEHHE ee pa3mo-
KaeMoCTH, H MOmajgaer Ha HeNnpepniBHO ABHMKYLUIYIOCH MeTa/nnve-
CKylo ceTkKy. B npouecce npoapiiKeHHs CETKH BOJAA BHITEKAeT H3
MACCH, @ OCTaTKH €€ OTCACHBAIOTCA TIPH NPOXOXKACHWH B BAKyyM-
FOM OTCeKe H Ha OTKHMHBIX unannapax. Iloerynas mocae aToro Ha
ropsune Gapalann, Gymara CyMHTCH, NPOrjiakKHBaercs, Npoxons
MEKAY HECKOJbKHMH WOJNHPOBAHHEIMH BaJaM#, H CMaThBaercs
B PYJOHBL.

K noanoxxe npeanasasior ocobue TpeGOBAHWA B OTHOUICHHH ee
(bu3nyeckux W ororpadpuueckux cpoiictB. Bymara nomkea nmertn
CTPOTO ONpeieNeHHBIE COCTAB MO BOJOKHY, MAOTHOCTL (Maccy), pas-
PHBHYIO AAWHY, H3JOM, NPOKJeiKy, GeJH3HY, MPOMOK2aEeMOCTH, BJA-
TONPOUHOCTD, Je(OopMaluuio, rIaikocTs, COPHOCTD, BJAAXKHOCTB, CMa-
qHBaeMocTh B T. 4. B ee cocTase He A0JKHO ObITh BEMIECTB, KOTOpHE
MOTYT OTPHIATEJIBHO CKa3WBaThCS Ha cBoiicTBax (poromaTtepuaia,
BOCCTANOBHTENEH W pacTBOopuTeneil rajorenuaos cepedpa (Hanps-
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MEp, MeTAJHYECKHX W APYTHX 3arps3HeHuil, OCTATKOB TnOCYaAbdhAaTa
HaTPHA TIOCJe YAadeHHs XA0pa H T. I.).

B 3aBHCHMOCTH OT IVIOTHOCTH (POTONOAMNOCIKKY BHINYCKAKOT uYeThl-
pex Mapok, r/m% S

A — B0 — nna PoToTEXHHYECKHE Leneh

E—128 -
B— 186 F— A73 obierop npRMCHERAS
T —235

Ha noanosxke mapku b u3aroToBasAOT TOHKYI0 doTobymary, Map-
¥d B — noaykapron n mMapkn I' — kapron. '

QOcuosa paas  dovounacTuok. CcHoBOH LAAR  TPOU3BOACTBA
HOTONNACTHHOK CAYXMHT JNCTOBOE CTekMo. ['NaBHOH COCTaBHOM
HAECThIC CTeKJA ABJAAETCH KpeMuredeM (KBapueBnlii Necok) H, xpoMe
TOrO, B Hero BXOLST OKHC/IH KAJbLUHA, MarHHs, CBHHLIa # T. I, B 3a-
BHCHMOCTH OT BHAA CTeKJa B HeM MOryT cOfepikaTbcs JOpHAA KHC-
JI0Ta, H3PECTHAK, NOTall, NoJedol unat % Ap. OT XUMHUECKOro coc-
TaBa CTexJa H YCJOSHII BapKH 3aBHCAT ero ¢BoHCTBa.

[Tpounecc #3roTOBAEHHA CTERNIA COCTOHT M3 MOATOTOBKH H CMELUH-
BaHUA B ONpEeAesIeHHOM COOTHOIUEHHH OCHOBHBIX MaTePHaJoB, COC-
TABAAKRIINX er0 OcHOBY. [loAroToBneHHyw Maccy (ILIMXTY) Harpe-
BAlOT (BAPAT) N0 ONpedeleHHol TemMmepaTypel B ClEUHAJbHBIX
CTEKJOBapeRnpX nmeuax. JIHCTOBOE CTeKJIO BLITSTHBAIOT B JEHTY H3
Aedd ¢ MOMOMIIBX COSUHAJBHEIX MALIMH HJAll MDOKATHEBAKT Yepes
BankoBy Mamuyy., KadecTBo cTeksia BLHIpAXAaeTCA MHOTHMH Xapak-
TePHCTHKAMH: NOKasaTedeM IpeJOMJeHHs; NpeleJaMH IPOYHOCTH
npu H3rHOe, pacTAXEHUH H CKATHH; KO3(¢HUHEHTOM CBETONPO3pay-
HOCTH, XHMHYeCKOH CTOHKOCTH H AD.

§ 3. MPHTOTOBJIEHHE #OTOTPASHYECKON IMYJIBCHH

Hz npeanpHATEAX, BBIIYCKAlO-
INHX CBEeTOYYBCTBHTENBHBIE MATEPHAJNH, NPHHAT NOTOYHHH MeETox,
KOTOpHIH TpebyeT npesenbic TOUHOTO COONIOAEHHA BCeX TeXHOMOTH-
YeCKHX pexamos. Hna kamporo puna (oTOMATEDHAN0B TOTOBAT
cBolt THR smyabcHn. Maneifiilee oTKAGHEHHE OT TpebOBaHHI TeXHO-
JIOTHH H3TOTOBJEHHS SMYJALCHH MOKeT TNPHEECTH K CHHUMKEHUID ee
KauecTea A zaxe X Opaky.

Tipouece npurotoBaenng (poTorpadpuueckon 3MyJbCHE HAZHEBAIOT
CunTe3om 3MyAbcHi. CHavana onpegensioT HCXOAHOE Chphe H OTRe-
IHBAIOT JKeNMaTHH M XHMHUeCKHe DeaKTHEH, HeoGxXoduMele AAA ClHH-
Te3a sMydecuH. [ToATOTOBNEHHEIE BelleCcTBA PACTBOPHIOT B OTAEb-
HEIX 00BeMax, UCTIOAB3YS AJA 5THX Lenefl AHCTHINUPOBAHHYIO BOIY.
TipeaycmorpedHbie peltenToM CHIPbEBHE MATEPHAJBl MO OYEPEAH —
BoAa AucTHAAHpoBaHHaa 2 (puc. h4), memaTtHH 3, HuTpaT cepelpa
8, xnopunx HaTpUA, GPOMUA ¥ WOAKI KaNusa HAY aMMOHuSA 4, BORHEI
aMMpaK H ApP.-— BBOARAT B SMYJLCHOHKO-BAPOUHHIE Koten [. Hag
NOAHOrC DAacTBOPEHMS 3THX BelmlecTB H 00PasoBaHHA OAHOPOAHON
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MacChl KOTeJ narpepaloT, nepe-

Z MEUIRBasi COJEpPIKHMOE MeXaHil-
} YECKHMH MellaJKaMmi.

w..._ = CHHTE3  3MYJBCHH  MOIKET

CLITh BBINOJHEH aMMHAYHBIM HJII

GesamMuaunpiM  (KHCABIM)  Me-

3 7 TopoM. ILas amMMuHauHOro MerTo-

el L@ B OTAEIbHOM o0beMe roro-
e EST pacTBOpP H3 a30THOKHCJIOTO
cepeopa AgNO; u BopHOTrO pac-
1eopa ammuaxka NH,OH. ITpn
STOM B pacTBOpe NPOHCXOAHT
NHMHYECKas peakuus ¢ oOpaso-
BaHHeM amMHakaTa cepelpa:

2 [Ag (NHy),] NO; + 2H,0.

Jlanee B pacnaas KeaaTHHA

e 84, Cxema mpouecea ciitesa §o- ¢ paoreHHA0NEN0UHON  CONBIO

TorpadmiccKoil suyaci BBOJAAT PAcCTBOp ¢ aAMMHAK4aTOM

cepeGpa (ammuauHbii  MeToa),

WK PacTBOp a30THOKHCI0ro cepebpa (Gezammuaunsiii meTon). B pe-

3yaLTATE B 3MYJbLCHOHHO-BAPOUHOM KOT/€ HACT XHMHUCCKas peax-

una  (amyascugukayun) ¢ odpaszopanneM rajoreHuga cepedpa:
aMMHauHblil MeToa

GezamMuaunnlil (KHCABI) MeTOA
KBr + AgNO; = AgBr 4 KNO;.

B 3aBucHMOCTH OT CKOPOCTH NMPOBEACHHSI ONEPAINH Pasiuaor
MPHOBEHHYIO, NPOAOJKHTEABHYIO H Apoluyio smyancnpukaumio,
Cropocts IMyJbCH(OHKAINH BJAHAET HA BeJHUHHY KPHCTAJNJIOB ralo-
renusia cepeGpa, oGpasyloilerocst B npouecce XHMHUECKONH peakiiuu.
Mruosennast aMyabcH(uKannsg OPHBOAHT K OAHOBpeMeHHOMY oOpa-
20Banl0 HeGOALIIHX KPHCTAJIOB, PaBioOMEPHO pacnpeAesiiomuxcd
B Mmacce amyancni. B cBA3n ¢ 3THM sMyabcHsi 10 (boTorpaHuecKkum
cBoicTBaM Oy/aeT HMETh HeGOJbIIYIO CBETOUYBCTBHTELHOCTH H Bbl-
coknit koutpact. Ilpn mensneHHOM BBejeHHH aMmMmuakaTa cepeGpa
B pacnaan KeJaTHHa ¢ raJoreHHJIouie 0410 COabio, T. €. Npu npo-
JOJHTEALNON 3MyabcHHKALME, KPHCTAAJILI Tajorennja cepelpa
oOpa3yioTca He OMNOBPEMSHHO H pasHbIMH Mo Beqnuune, Takihe
IMYIALCHH HMEIOT GoJee BLICOKYIO CBETQUYBCTBHTEILHOCTH H MEHb-
wwit konrpacr. B npouecce ApoGHOH 3IMyabCH(HUKaUHH aMMuakar
cepefpa BBOJAAT B pacTBOp KeJaTHHA C TaJoreHuoules104HoH
COJLIO OTAENLHLIMH MOPUHAMH, ¥TO co3naeT naubogee Gaaronpuar-
Hble YCJOBHSL 00pasoBaHHA pasiauyiblX MO BeAHUHIE KPHCTaJJI0B
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ranoreHiaa cepefpa U OTHOCHTENBHO HepaBHOMEPHOTO pachpesene-
#UA HX B 00beMe sMyabcHE. JpofHas smynpbcudmkanuda cnocol-
CTBYET NOJYYeHHI0 MaTepHana ROBLINEHAQH CBETOYYBCTBHTENBHOCTY
H HeBBLICOKOTO KOa(hHUNEeHTa KOHTPACTHOCTH,

Cpasy nocne sMyascHGHKAUUK CAEAYET CTalLHA nepsozo (duau-
HECKO20) CO3DEAARNUA, KOTOP2s HPOXOJMT B TOM e KOTAe, rie Goid
HayaT CEHTe3 aMyJaueid. TlepBoe co3pesafie 3aKI0UAETCR B BLACD-
IKABAHHY 3MYJECHH B TeMeHHe 3ajaHHoro Bpemed: (4o 1 4) npu
remneparype 40—60°C, Ipu s1oM smynLcus sce BpeMa nepeMemid-
paeTcs MellaJraMH. Taxue yoaoBua choceOCTBYIOT AanbHefilieMy
POCTY KDYDHBIX KPHCTAMLAOB 3a CueT MeJiHx. C aTHM ¢BA3aHo Has-
BaHde onepautu — $R3pveckoe cozpeBanne, T. €. QUIHUCCKUH pocT
OAHHX MUKPOKPHCTAMNAOB U HCUCIHOBEHHAE APyTuX. B cayuae, ecnu
B aMyaLCHN 00pasyercs He GAHA, a HECKOJBKC PasaHUHBIX cojell
raforednaa cepedpa, Hanpumep GpoMHCTGe R HoANCTOe cepebpo, TO
(H3HYCCKOE CO3PEeBaHHe BH3BIBaeT o0pa3obaHue MHKPOKPUCTANIOE,
IMEWIIHX B CBOEM COCTaBe ABA DA3JHUHBIX BELIECTBA.

Tiponece neppore {(pusnneckoro) cospemanns npexpauwlaior Ity-
TeM CTyOdeHerun dMYAbCHHE 6, T. e. ee OXJaMAeHHA. 3acCTHBLLUAR
Maccea M3Me/lbuaerea NPOALABANBAHHEM uepe3 Opect ¢ MeAKHME OT-
BepCTHAMH MJIH B APYTRX uprbopax 7. HaMmenbuyeHHYIO 3MYALCHIO
(Tak Ba3pBaeMble 5MYJbLCHOHHbIE UePBAKW} NPOMBIBAOT BOAOA H
YOAAAI0T H3 Hee OCTAaBIUMECH pPacTBOpUMBIR TNPOAYKTH peakiHH
SMyALCHBRKALNH, 2 TaKxe OCTAaTKU BeIeCTB, HE BCTYIHBINHX B 3TY
peakufio. DMVYIABCHI0 NPOMBIBAIOT B CHeRHaNpHHIX anpapaTax. &.
HaMennuerne SMyJbCHR JaeT yBeJHUCHHE NJGIIAAH CONPHKOCROBE-
RHR ee ¢ BOAOKH U cnocoleTayeT fonee NOJHOMY BRIMbIBAHUIO XHMi-
YeCKHX BellecTB, He HYXKHBLIX B janabHefimwem. Boaee cobepLIeHHbM
N0 cpaBHeHHIO ¢ NPOMBIBKON SBJAAETCS METOR OCAXUEHHA TBEPROH
Gasel 3MyJAbCHH NOJNHMEPaM#d H TNOBEPXHOCTHO-AKTHBHLIMH Beilue-
cteami. [IpH 370M obecneddpaeTca BO3MOMKHOCTE NOJYUEHUA TOH-
Kocnolinux doromMatepuanon ¢ Oonee BHCOKOR paspeuwatolledl cro-
COOHOCTBIO H AYUINEMHA (DU3HKO-MeXaHHuecKHMH cBoficTeamu. [lpo-
MBITYI0 HJIH OCAXKAEHHYI0O 3MYJAbCHID 3aCpysKaloT B JIPYTol aMy/b-
CHOHHO-BAPOYHBI KoTea 9, rje oHa IVIARNTCA, 3aTeM B 3MYJLCHIO
BBOLST PasdiyHbie Ac0aBKN IO, OKaswBalwomine ONpeAeNeHHOe BA -
nue Ha ee cBolfictea. Ouenb 9acTe B 3MyAbCHic A00ABAAKT HEKOTO-
poe KOJMHYECTBO CBENEro pacTeopa :kesaTira. IIpoxoaswas Bcaen
33 3THM CTalHA BHIEPMUBAHHA PACHJaBlIeHHOH IMYJAbCHH ORpene-
JEHHOE BpEMs HA3LIBAGTCA B8TOPbIM (XuMudeckum) co3pesaHuem.

TTpu BTOpOM €O3peBAHHE KPUCTANIR He H3MEHAITCA IO BeJHYU-
He, HO Gnarofaps NOBHINEHHOI TeMneparType u ZJOGaBKaM BOIHHKAOT
npumMecHbte LeHTPDL, ofpasywliieca B pe3y/lbTaTe B3aHMOASHCTBHA
[IOBEPXHOCTH SMYJABCHOHAKK KPUCTAJMAOB € HEKOTOPHMH MHUKPOKOM-
NTOHeHTAaMH, NDHMECSMH KeJaTHHA HJAY CO CNennafbR0 BBeICHHLIMHU
pearerTaMu.

ATH UeHTpH NPH CheMKe HrPaeT PoJb ACNOJHHTEALHDIX LEHT-
POB CBeTOYYBCTBHTEABHOCTH, OKa3LIBAOIIHX HA Hee 3HAUHTENBHOE
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Bananne. Boabmioe BinAuNe Ha CBETOYYBCTBATEABHOCTL H YMeHbIle-
HUE 3ePHUCTOCTH OKA3ILIBAIOT TaKike COeRUHERHS 30J0Ta, BBOAlIIMbIE
B HeGONBILOM KOJHYeCTBE B 5MyabcHio B Bufe coiefi. [Topoienne
CBETOYYBCTBHTE/ILHOCTH 3MYJILCHI MPOHCXOAKT TaKkKe NIPH BBeJeHHH
B Hee coJiell, copepixamlnX NaJiaavit, naatuny u upuiuii. INociae
BTOPOTO CO3PEBAHUS SMYABCHIO CHOBA OXAAXKAROT B pesepnyape [/,
H3MeNbY2lT H pacdacoBbHBAIOT B creiManphbie Sauky 12, [oToBylO
SMYNBCHI0 XPAHAT B XOJAOIH/bHIKE,

§ 4. HONHE 3IMYJbCHH HA OCROBY

[Mepes noAnRBOM 3MYJbCHH Ha
OCHOBY B Hee BBOJAAT B pesepayape /3 «pacurean [4-— ceHcubHAH-
3ATOPH, MOBBIIAOLIHE 3PPEKTUEHYID CBETOUYBCTBHTEABHOCTD K pas-
JHUEBIM YYacTKam CHeKTpa, a TakkKe AyOuTenu {1 naactadxatopsl,
cnocOGCTBYOIHe (OPMUPOBAHNIO (PH3UKO-MEeXAHHYECKHX CBOHCTB
dortocnost. B smyiabcuio A UBETHHX (OTOMATEPHANOB BBOAAT
KpackooOpasymollie BellecTBa. Bee THNB 3MYyJAbCHI COAEpHAT aAH-
THCENTHKH, [HpPeloXPaHsilolde HUX OT Dasjo:KeHHA MHKPOOpraHus-
MaMH. B coCTap HEKOTODHX 3MYNbCHI CTANH BBOAHTE KPACHTEJH
MenTore WH HHOIO LBeTa JAA YBEeJNHYEHHs paspeliaiilled cnecob-
HOCTH (HOTOCA0R H YMeHbIICHHS opeosioo6pa3oBaHid. 3aTeM YMYJib-
CHI0 Tiponyckawt 4Yepes ¢uabTp [5, Tepmocrat 16, pasbasasior
AMCTHARMPOBAHHOH BOLOH H BRBOAAT PasnHuHble A00aBKi, UTo MNpPH-
AaeT eli HeoGXOAUMYIO BA3KOCTH 1l APYTHe 3ajaHHuie cpoiicTra. Oa-
HOi M3 BAXMHLIX 3aFayY seAsieTCs obecneueHHe OAMAAKOBOH TOJ-
LIHHEl TIONYBAEMOTO CAOR HA Beeft MIOWAAH POTOMIACTHHKE HIAH
ocd OTONAEHKH H (poToOyMard (Ha BCell MapTHH BHITYCKaeMOTO
¢oToxnHoMaTepuana). [losiUB 3MyNBCHH Ha OCHOBY OCYHIECTBJA-
€TCs Ha TNOJIMBHOIX MaliilntHax.

IlnenouHan ocHoea. [IpH H3rOTOBJMEHNH uepHO-GEIHIX H UBeT-
HBIX TIIEHOK 2MYJABCHIO HAHOCAT Ha 3AACTHUYHYIO OCHOBY Ha MAlIHHAX
ApyXxcaolitHoro nmojamea (puc. 55, a). OcHOBa AAS MOMHBA IMYJABCHH
nojgaerca M3 pynacka ! (prc. b5, 6), ycraHosieHHOro B CHelHAlb-
HOe pa3sMOTOUHOe YCTPOHCTBO, B MO CHMCTeMe POJTUKOB HOCTymaer
B MarasuH 3anaca 2. (OCROBY NpPOJBHTAIOT TAHYWIYE BaKyyM-
posisradrk 3 u 4. [IpoBucamolllas Me)Ay HEMH METAA fAepekpbiBaeT
(poToaNMEMEAT, YNPABAAWUIER KOMaHAHBIM YCTPOACTBOM, KOTOpOR
ofecnedHBaeT PaBHOMEPHYI MORAYY OCHOBH K nepBoMy OJIOKY 5
noaKsa 3sMyJbcuu, Daaroaps »toMy UMeeTCd BO3MOMKHOCTb 3a-
JaBaTh H aBTOMaTHYECKH MOAAEPXKHBATL TOJUIHHY ee RaBeCeHHd,
ODMyABCHS HABOCHTCS HA OCHOBY ¢ JIOMOHIBK Kynaswoulero (pHc,
56, ¢} naum Habpacusawuero (puc. 56, 6) panuxa. IIpu sTOom Jayu-
WiHe pe3yabTaThl RaeT HaOpacbBaOILINA BaAuK, Tak Kak oH obec-
nequBaeT Gosiee TOHKOE HaHeCEHHe M He 3arpssHseT SMYJbCHel oc-
HOBY ¢ ofpaTHoli cTopossl. [lociie HaHeceHHs 3MyAbCHU OCHOBa €
HaHeCeHHBIM Cji0eM TOMagaeT B KaMepy CTyAeHeHHA, Fie sMyIbCHA
OXJIAaJKAACTCH NOTOKOM XO0J0AHOTO BO3AYXa W CTAHOBATCA TNPOTHON.
OchoBy NpoABHralT BaKyyM-poabranrd 6 (cm. puc. 55, 6). Ilpoias
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Puc. 55. IMoausounan maiinHa:
a — obutuit Bua; O — cxema

Jenoba o amyno= Oenoba ¢ HyneeLonbive
CUOKKSIM COEM

Jenoba

Puc, 56. Baauku: 3
@ — gynaomuft; 06 — Halpa- TMYROEUT
cuinaouudt a ’



XOJIOMIBHYIO KaMepy, NJaCHEa nonagaaer
BO BTOPOH HMOJHBHOW OJIOK, rjie HaHOCHTCH
CACAYIOIMI  IMYJILCHOHHBIT  HAN  KaKoili-
JHO0 BCIOMOTATEJALHLIIT €JIOH, W 3aTeM CHO-
Ba MOCTYNnaeT B XOJOAMABHYIO Kamepy. Ba-
KYyM-poJibraliri 7 10jAaloT MNJeHKY K Cy-
lnasHoMy  yerpoiiersy. CyuiecTsyer He-
CKOJILKO THIIOB 3THX YCTPORCTB, HO OCHOB-
HBIMH SIBJASIOTCS CYWNIKH (ecTonnoro (ne-
TeJLHOro) Tuna u 6apaGanHbe.

DecTonnan CyUWIKa HMeeT BHA JUIHH-
HOTO BLICOKOTO KOpHAOPa, B BEpXHeH 4acTH
KOTOPOro Hennoii nepegaueil npoaBuraioTe:
B HanpapJcHHH OT MoJuBHOM MaluHNLl naJja-
K, K KOTOPHIM TOABEWIHBAIOT GOJablIHMH
nposHcaloWHMn netasmn  doronaenky. B
(ecTonnoii cymmnke ¢oromIenka npoOXOAHT HECKOJIBLKO YYaCTKOB, B
KOTOPBLIX CO3AAIOTCS OnpeeleHlble TEMIepaTypHble YCJ0BHS, BAAX-
HOCTL M CKOPOCTh NOTOKA BO3AYXa,uto obecneunsaer paBHOMEpPHYIO
H GLICTPYIO CYUIKY M YJLCHM.

bapaGanras cymnaka umeer BHL KaMepu ¢ orpoMuuim Gapaba-
noM. POTOIVICHKA [POXOAHT AJAHHHBIL TOHHEAB, TAE MPOHCXOANT
NpeaBapuTeabLNas CylIIKa 3MYJbCHH, a 3aTeM nonajaet pa Gapaban.
Kamepa, rae on ycranosaen, pasaenena Ha HECKOJLKO CEKIMi, B
KOTOPHIC MOAAETCA TEeMJALI OUHIIeHHBLT BO3AYX AJdd CYUWIKH SMYJlb-
cull. 'otosyio doTonaenky cMaTLBaOT B PyJaol.

[Tpunmyn nonusa 3MyabCHH NPH H3TOTOBJCHHH UBETHLIX (OTO-
IVIEHOK TaKofi e, Kak W NpPH H3rOTOBJAeHHH uepHO-Geanx. Hasn
HAHECCHHUST 3MYJABCHOHHLIX CJI0EB NPUMEHHIOT CleUHa bibie MallHHb
MHOFOCJIOHHOrO MOJAHBA WJAH OCYHECTBAAIOT NOJHB B HECKOJbKO
NpHEMOB Ha maumpe oOkMHO KoneTpykiun. Boavinee pacnpocrpa-
HEHHE TIONY4aeT NOJHB 3MYJBLCHIl ¢ NOMOILLIO 3KCTPY3HOHHBIX YCT-
poieTs, KoTopble ofecrneudBaloT OJHOBPEMEHHOE HaHecenuwe Ha ocC-
HOBY cpasy rtpex u Gojee csoes, [lonnBHbIe yeTpoiicTsa 3TOr0 THNA
AeJATCA Ha ABe IPYHNL: ¢o CBOOOJHBIM CTEKAHHEM IMYALCHH H €
NpuiyaAnTeabHOfl ¢e nojaueil. JKCTPY3HONHOE YCTPOHCTBO nepBoil
rpynne HMEeT nosnBHoil Baaux I (puc. 57), no KoTopoMy ABHIKETCH
ocioBa 2. IJkerpyaep 4 HMeET JIO3HPYIOULHE HACOCH, NO/jalouiHe
IMYALCHH N0 TpeMm kanantam 4, 5 n 6. Buixoas U3 menesux Kanua-
JIAPOB, IMYJALCHH CBODOMAHO CTEKAIOT B BIJAE CHCTEMBI 3MYJbCHOHHBIX
cjaoeB B 00pasyeMuli HMH BHCSUIMIT MEHHCK 7 M@Ky OCHOBOH M
IKCTPYIHOHEBIM yeTpoiceTBoM. 1o MeHHCKOM co3naHo paspeienne,
Onaroflaps KOTOPOMY OH NPHAKHMAETCSl K NOBEPXHOCTH TOJHBAEMOH
OCHOBLI U TFPaHH 3KCTPydepa H He OTPLIBAETCH OT HHX NPH ABHKe-
HUH NO0NHBHOTO BaJuKa. Baaronaps 6oJblIoil ¢CKOPOCTH MOJNNBA KH-
KHE IMVJbCHH, BbITEKalollMe U3 KaHaloB 3KCTpylepa, HaXOAaTest B
FOPH3OHTANLHOM T0JI0KEHHH HENPOAO/IKHTEbIOe BPEMsl H e ycre-
BalOT cMewaTbes. ITOT MeTOJ NOJAHBA coueTaercss ¢ OucTpoli cyuw-

Puc. 57. Cxema 3kerpy-
3HOHHOIO YCTPONCTHa
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KOfl CJ10eB B BaKyyMe HJH HANpaBJeHHLIX CTPyax Bo3ayxa. Tak xkak
BCE ONEepallny, CBH3AHHLIC C NPHTOTOBACHHEM H NOJHBOM 3MYJLCHH,
NPOBOJYT NPH HEAKTHHHUHOM JJIsi HEe CBeTe W/ B NOJHOI TeMHOTe,
UTO 3aTPYJAHSIET KOHTPOJAb NOAHBA N paboTh obopyjoBanus, npume-
HAIOT cnenHansibie NpHOOpPL — 3JIeKTPOoHHO-OnTHUEeCKHe npeobpa-
gsosarean (JOTI1), nossoasiomue BuieTh B Temuore. Ilpudop nano-
MHHACT BHEWIHE TeaTpasbHulil GHHOKJb] €ro 3aKpemisior cneunaln-
HBEIM TIOSICKOM Ha roJoBe nepea raasamu, B pabouem nomelueHHd
VCTAHABAUBAIOT CBETHJBIIMKN, 3aKPBITHE TEMHLIMY (PUILTPAMH, NPO-
NYCKaIOMHMH TOJLKO HeBuinMble uudgpakpacusie ayun. D01 npe-
ofGpasyer atn ayun B (oJiee KOPOTKOBOJIHOBLIE, BHAHMBIE 1430M.
ITpu 3TOM mMpeaMeTnl BHAHLL B OKYJsIpax 3/J1CKTPOHHO-ONTHUECKOro
npeobpasosaTtesss B roJy0oBaToMm CBeTe, MTO OTAaJeHHO HANOMH-
HAeT TeJNeBH3HONHOe H306paKeHe.

Kpome Toro, HCHOAL3YIOT TeleBH3NOHHYI0 Texuuky. I1pn sTom 3a
paboTofl Malwmg CASAAT B CHEUHATLHOM KOUTPOJLHOM OTAC/EHHH,
Onepatop moxer nabGa10jaTh 32 NPOXOXKJIEHHEM (POTONJICHKH B pa3-
JHYHBIX YUaCTKAX MalUHHLI H LeXa Ha ’Kpane cnelHaJLHOTO TeJe-
Buzopa. Haxonsieecs B koutrpoabnom nomenlenun tabjo ¢ cucre-
MOIl CHFHAJILHBLIX J1AMIT H KOHTPOJILHLIX NPHGOPOB coobulaer 0 BCEX
TEXHOJOTHTECKHX HenojajkaX (M3MeHeHHH TeMnepaTypel, BJax-
HOCTH B T. I.). ¥YnpaBaaoT paGoToii MalIHH ¢ LEHTPAJbLHOrO NyJabTa,
YCTaHOBJCHHOTO 3/1€Ch e,

Cpasy nocae noauBa (oToMaTepHas HCNOAL30OBATH HEAb3sl, Tak
KaK ero CBoiicTBa B TeueHHe HEKOTOPOro BPeMeHH Pe3KO MeHsSIOoTCH.
B cpasn ¢ 3THM pyJoHbl FOTOBOH (hOTONMJCHKH BLIJEPKHBAIOT Onpe-
JleJIenHoe BpeMs Ha CKJaje Lexa OTAeJKH H TOJLKO Nocje 3Toro ne-
penalotT na aaasbieiimyio obpaborky. B oraenouynoMm nexe pyJaoubl
paspesaloT Ha MOJOCHI ONPEAEJEHHON IHPHHBL WK HA KYCKH npsi-
MOyToabHoji (opmbl. Tlpi usrotosiennn nepdopupoBannbx (Goro-
NJICHOK Hape3salHble NMojochl nepdopHpyioT. TOUHOCTL peskH H nep-
(GopHPOBalMUg YCTAHABJHBAETCs rOCY1apCTBENHLIM CTaHZapToM M
OTHOCHTCH K OHHM H3 BasHLIX nokasatenecil. DoTonmienky pexyr
Ha CNeHHaJbHKEX pPe3aTe]bHBIX MallMHaX B NPOAOALHOM, a 3aTeM
B nonepeuHoM HanpapjeHud, ecau ¢ortonienka tdopmatuas. Pesa-
TeJbHbIE MAIIHHE HMEIOT JIHCKOBLIE HOMKH, OTCTOSILIHE JAPYT OT JApyTa
Ha pacecTosHnH, HEOOXOANMOM IS TNOJYHUEHES NOJ0C OnpeleeHHoll
IUHPHHEBL

Ileptopaunonnsie otBepeTua no kpasm ¢oromnienkn Buipybalor
Ha CHeUHaJbHBIX nepopalnonHLIX cTankax., POTONIeHKA NPOXOAHT
ckaykooGpa3no vepes npoboiinoe yCTpoHcTBO, cocTosillee H3 ABYX
OCHOBHBIX JeTajieil: MaTpuill ¥ nyancona. 3a oamu yaap na (oto-
nienke npobupaercs HECKOJALKO Hap OTBEPCTHIl 1O ABYM €€ CTOpO-
Ham. 3aTeMm noaaeTcs HOBLIL OTPE30K H CHOBa cpabaTbiBaeT npoboii-
Hoe yeTpeoilcTpo. Buiontnie Kyeku (GOTOmIENKH H NbUIL YAAJAOTCA
crpyeit Boayxa. [lpu BuipyGke 110 Kpaio (oTomIeHKH AeJacTes Map-
KHPOBKA ¢ NOMOIULBIO CBETOBOTO (POTOKOMNOCTEPA, YCTAHOBJICHHOIO
B 3yOuaTom OGapabane JeHTONPOTSIZKHOrO TpakTa cranka. [lpn stom
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BNEUATLIBAIOT HA3BaHHE HJH WH(P 3aBOAA-H3TOTOBHTENS, KapOBLIE
OTMETKil H HEKOTOphe Apyrue Aannnie, Buanmoe nzobpaxenne 3THX
JAHHBIX NOJAYYal0T OJHOBPeMeHHO ¢ (oTrouzobpameHueM [pH Npo-
ABJEHIN 3KCMOHHPOBaHHON (hoTomvienkd. 3aTeM pyJoHul (oTonyien-
KH pexyT Ha OTPe3KH 3aJlaHHON JJHHBL

Ha Becex craamsx oraeaxd (oTtoMarepHasoB OCYIHECTBJSIETCS
TeXHHYECKH{l (Hanpumep, CEHCHTOMATHYECKHIT) KOHTpoab, [Tpu peske
(oTONEHKH Ha PYJOHBI NO OCTAIOUIHMCA OOKOBHIM KpOMKaM ompe-
JleJII0T PAaBHOMEPHOCTL NojauBa 3Myabchd. Kauectso ¢oronienok
KOHTPOJIMPYIOT Ha CNEUHAJbHLIX BH3HTAKHBIX CTaHKaX.

[Ipowenuine xouTpoab GopMaTHHE H PyJaoHibe GOTONNCHKH NO-
CTYNalT B OTAEJ] YNAKOBKH, Ile HX YKJa/lLiBalOT B CBETOHENpPOHH-
LaeMblé KOHBEPTbl, 4 POJHKH 3aBOPAYHBAIOT B (hOJBrYy H 4epHYIO
oymary. Ilocsie s3Toro GpoTonIeHKY ynakoBuBaloT B (HPMEHHBIE KOH-
BepPTHl MM KOPOOKH, HAa KOTOPLIX YKAa3nlBAlOT 34BOJA-H3rOTOBHTED,
JAaTy BHIIVCKA, CBETOYYBCTBHTEJLHOCTh (DOTONJIEHKH, roCy1apCTBeH-
HBI CTAHJAapT, BpeMs NPOABJEHHS H HOMEP CTaHAapTHOro NposiBH-
Teas. Poronyienkn wHpHHON 61,5 MM nmepes ynmakoBKOH mNoiKJeH-
BAIOT K CBETO3AIHTHOMY OyMaikHOMy pakopAy M H2MaTHLIBAIOT Ha
M1aCTMacCoBYIO KaTYIIKY.

bymaxnas ocHoBa. Meroa nojHBa 3MYJIbCHOHHOTO CBETOUYB-
CTBHTEJbHOIO €JI0sl Ha NOMJIOXKKY (orodyMar He OTJIHYAETCHA NPHH-
UHIHAALHO OT NOJIHBA CJIOEB NPH H3roToBjeHHH (oTonaenok. Ilepea
TeM KakK MOJIHTh IMYJAbCHIO, MONIOKKY OApHTYIOT, T. €. HaHOCHAT HA
Hee Oedbiii 0apUTOBHIH I0OACTOH, COCTOSIMIHA H3 pacTBOpa CHJBHO
3a1y0/JICHHOrO ¥eJaTHHa, CepHO-KucJoro 6apus H psaa JpYrux be-
1eCTB, HOCAINX BCHOMOTaTeJbhule (YHKNHH (yayuileHue 37acTHY-
HOCTH, NpuaanHe Kakoro-a1uGo oTTeHKa, maTnposanue u 1. 1.). Ha
Oymary HaHOCAT HeCKoJibKO GapuToBLIX nojac/aces. Mx uncsio 3aBucHT
OT THNA NOBEPXHOCTH NPOH3BOAHMON OyMaru; [pPH H3rOTOBJEHHH
MaToBLIX (hoTOGYMAT HAHOCAT MEHBIIE CJI0eB, YeM MPH H3rOTOBJEHHH
raaiueBnx. ITocse Hanecenus Kaxaoro caos 6apHTOBOI Maccwl 6y-
Mara nocTynaer B CYUIHJILHYIO KaMepy. 3aTeM OHA TPOXOAHT MeKAY
IPECCYIOUIHMHA  NIOJHPOBANHLIMH BaJaMH  YCTPONCTB, Ha3HWBaeMbIX
KaJiaHipaMH, KOTOpLIe Jles1aioT ee NnoBepxHocTh raaakoii. [Tpu naro-
TOBJAEHHH THCHEeHLX (orobyMar Ha GapHTOBOM MOJACJ0E C NOMOUILIO
NOCJAEIHEr0 Bajda €O CTPYKTYPHOH NOBEPXHOCTBLIO BbIAABJIHBAETCHA
cooTBeTCTRYIOULHI peasedunlil pucyrok. [oacaoi ¢orobymaru npe-
JIOTBpaulaeT 00,bllOe BNHTLIBAHHE 3MYJbLCHH B IOAJIOXKKY TpH
NoJiHBE H JaeT BO3MOXHOCTb B ONpEAe/IeHHOM KOJIHYecTBe COKpa-
THTL ¢¢ pacxod. B aaapHeiiimeM OH SIBASETCS HAACKHBIM H30J57TO-
POM, NPEIOTBPAUIAIOUINM HEKENaTeIbHO® XHMHYECKoe B3auMojled-
CTBHE TaJOTEHHJI0B Cepedpa MYJLCHOHHOTO CJ0Sl C AKTHBHLIMM TIO
OTHOWICHHIO K HAM XHMHYECKHMH BCUIECTBAMH, KOTOpLI€ MOTYT B TOM
HJIH HHOM KOJHYECTBE MNpPHCYTCTBOBaTh B OyMakuoll TOAIONKKE.

[MosuBHpie MaWIMHLI, HAHOCALLIHE IMYJLCHIO HA OyMa)kKHYIO NoA-
JOXKKY, 0 NPHANANY paboThH HANOMHHAIOT MAUIHHLL, NPHMEHseMbIe
JUIA U3rOTOBJIEHHA (OTOMVICHOK, H HE3HAYHTE/ILHO OTIHYA0TCA OT HHX,
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CrexnakHan ocHoBa. JiAs uaroToRierun (PoOTONIACTHHOK NpHMeE-
ufercd GopmaTHoe cTeKI0 ToamEROl 0,8—2 MM (DpH H3roToBAEHH!H
(GOTONRACTHHOK KpynHoro ¢opmaTa HCNOAB3YIOT Goaee ToJACTOE
crexyo). CTekao A0NAHO GHTE PABHOMEDHOR TOMUIWHLBL, HMETh POB-
pHe KPOMKM, POBHYK [OBEPXROCTL, ONpedeneHHul Koz hHLEHeHT
CBETONPONYCKAHEA, OblTh XMMHUECKH CTOHKHM MO OTHOWEHHIO K (o-
TopactBopam. [lepel MOJMBOM 3MYJBCHH [OBEPXHOCTB CTEKJA OWH-
AT H BPOMBLIBAIOT B CHEUHANbHOH MoewHoHd Maniuee. 3aTeM Ha
cTekJQ HAHOCAT nofcholl, cdecneyuBaoniufi npoyHoe yAep:KHBaHHE
CBeTOUYBCTBHTENBHOTO ¢jos. Moeupylo H ROACAONHYH MAUIMHDE
offHUHG OObegHHsIOT, 11 06a npollecca CAEAVIGT APYF 32 APYroM
nenpepriBHo, [lofcnofi npeAcraBaseT COBON TOHKH{ CHOH CHIBHO
3aAYONEHHOTO KEJATRHA WIH XUAKOrO cTekna, [IpoaBuxKedune cTek-
Ja OCYIECTBJSETC TOPH3OHTAALHBIMEA BajukaMu, [Tocne HaHeceHis
NOAC/AO0S CTEKJO0 NPOABHMAETCS B TOHHEAb YCTPOilcTBa, ofecleunBalo-
mwero GHCTPYIO ero CYUIKY MOTOKOM HArpeToro BO3AyXa. JMyAbCHA
HOJHBASTCH Ha CTeKJ0 Ha COedHAJBHBIX [OJHEBHHX MalllMHax
(puc. 58). Crekso mpy »TOM NEpeMelaeTca BaauKaMu QA f0JHB-

Fryascus \

)?zmzﬂ s AL
- © yag foda
-

‘l " 1’ " ‘l —""
Zaaﬁmapmypyﬂag UE POAUKU

Pue, 58 Cxema neanpa sMYABCHH HA CTEKNG

HBIM VCTPOHCTBOM, HAHOCSIHM HA Herc paBHOMEpHBIE TOHKHH C10it
3MYJBCHA, TONUIHHA TOJMBAEMOrO CJOA 3aBHCHT OT KOHUEMTpaluu
3MYJBCHH, ee TEMNepaTypbl H CKOPOCTH NPOJABHKeRNs crexna. Bee
3TO PerJaAMEHTHPYeTCH TeXHOJNOFHUECKHMH peXXKUMaMB H3TOTOBJCHHA
dorongactrrok, [Tocae nojuBa oSpaTHYI CTOPOHY (OTONJNACTHHOK
OUHIAIOT OT 3arPA3KEHUM, 3aTeM OXTax AT H CYUHAT.

FJIABA IV
CEHCHTOMETPHA
CeHCHTOMETpH — pasaen ¢oto-

rpadRH, OXBATHBANIMI TEOPUIO U METONK H3IMepeHHil dotorpagm~
YOCKHX CHOMCTR CBETOUYBCTBHTENLHBIX cJoeB. CJOBO «CEHCHTOMET-
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plfi» B NepeBORe O3HAUAeT H3MepeHHe YyBCTBNTENbHOCTH, Cyule-
CTBYeT HHTETpajbHad CeHCHTOMETPHA, H3yuaouias jefcTRHe HA
dorecaon axpoMaTuyeckoro (6e410ro) ¢BeTa, N CNEKTPalbHAA CeH-
CHTOMETPHA, U3yJalouiag [ReflcTRHe MoHOXpoMaTHYecKuX (OAHO-
UBETHLX) H3AYUEHUH, T, € H3adyweHH{ oupeneseHdol RAHHLI CBes
TOBOII BOJAHE Ha §orocaon, Cnocobul M3Mepenus NoyepHeHud,
06pasyIoUIHXCA HA CBETOUYBCTBUTENLHHIX MATEpHaNlax NoOCJae BO3-
AeHCTBRA cBeTa H XuMHKo-(poTorpaduueckodl obpadOTKH pacemart-
pusaeT JeHCHTOMETpHA. B caMocToaTentBmil pasnen CEHCHTOMCT-
PUH  BLLACHAIOT CTPYKTYDOMETPHIO, BaHUMAILYIOCT H3YUeHHeM
CTPYKTYPLL GOTOCAOEB W Bepelaud UMY MeAKAX aeTanell.

CencHTOMETpHA NPHMERAETCS AJAS KOHTPOAS TEXHOMOTHULCKHX
NPOUECCOB HPOU3BOACTBa N doTorpadryeciolt ofpaboTkH ¢roToMarTe-
PHAJOB, KOJHYECTBERHOro BIpa)KeHus WX cBolicTs. OcHOBHLIe ceM-
CUTOMETPIUYeCKAE XAPaKTePUCTHRH YKA3LBAIOTCH Ha ynakosKe §oTo-
Matepiana uAll B CONPOBOAUTENBHHX JOKYMeHTaX. DTH AaUHke NO3-
BONAT noiobpaTh IKCNO3RLUHMI0 K doToMaTepHanay, HanGojee 001-
XORAMLEMY [0 CBOHM CBOHCTBAM K KAXKACMY KOHKDETHOMY CJYyuamn
CHEMKH HJIA DeYatH.

B ochoBe xauore enocofia, puMeHSeMOro AJs CEHCHTOMeTpd-
HECKOTO KOHTPONA, AC/KHA ObITE Hedb W 3234494 HCOBITAHASA, RpoC-
TOT& W NOCTYNHOCTD ero ocyillectBaenns. Ono A0MKHO ObITb HaAex-
HbIM H-NpefenbHO HATJAARBIM MPH [OOAYYEHMH XapaxTepHCTHK 8
doToMaTepnanax Ipu HX HCOLITAHWUM Ml MPAKTHUECKOM HCHO/B3ORA-
HHE.

Ulpninuun ofuinx CEHCHTOMETPHUECKHX NCHBHITAHMA 3aKJ09aeres
B BO3XeHCTRHU AO3HPOBAHHLIM U3jAyueHHeMm Ha GoTOMATEPHAN H NO-
caenywUlem OOpele eRul NOAYHaeMblX pe3yJAbTaTOB NOCAE XHMH-
xo-dororpadudeckoit obpatorky obpasiios marepuana,

§ 1. OCHOBHBIE HOHATUA B EAHRHIL ®OTOMETPHH

PoToMeTPUA ~— pasfes  ONTHEKH,
OXBATWBAICUIKIT BONPOCH H3MEDEHNS 3HEPI'HH CBeT2 NPH ero H3JIy-
HeHUW, PACHPOCTPaKeHIHR, NOTAOUEHHT d pacceanun, CpeTopsie 13-
MepeHHsS NPOBOAAT ¢ HOMOILbIO NPLGOpPOB, HOCAWMX obuiee Ha3Ba-
rie GoToMerpos (MIQKCMETPb, KEHCHTOMETPH, CMeKTpodoTOMeTpil
uoap.).

Cuaa ceerqg — I — BeauunHa, XapakTepH3YIOWAn cBeveHue He-
TOURHNK2 # PaBHAA OTHUILEHRIO CBETOBOTO MOTOKA K TE/IGCHOMY YTaAY,
B KOTOPOM OH pacnpocTpansercs. EAWRUNA H3MepeHHs CHALI
cBeTa — KaHmena (KA) — 3TO clifla CBeTa, HCRYCKaeMoro ¢ MJICHIAAH
17600000 w? cedeHWs TOAHOTO RIAYYATEAR B NepLeHIAKYAAPHOM
H5TOMY CeuelHIO HATPABJCeHHU NPHU TeMiepaType U3JayyaTens, paBHO{
TemepaTtype 3aTBepReBaHuA MAATHHBL

Enusnua waMepesud C8erosozo flOTOK@ — awoMed {AM) — 3T0
CBETOBON HOTOK, KOTOPHIY MOChLIaeT BHYTPH TeJecHoro yraa B 1 cp
(cTepaznad} UCTOYHEK ceTa B 1 KA. CB8eTOBOM NOTOK U ¢HAA CBETA
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cBA3anL Mexay coboil coornoweniem
1=9/Q,

rae Q — TeJecHH yrom.

Ocsewjennocts E — cpeToBas BeJHUHHA, BHIpa)kacMmas OTHOUIe-
HUEeM CBETOBOrQ NOTOKA K NAOWAAU NOBEePXUOCTH, HA KOTOPYI0 ON
nagaer. Exunnna wmaMepenus: OCBEIEHHOCTH — JIOKe (JIK) — 3TO
Takasl OCBCUIEHHOCTh, KOTOPYIO CO3/aeT CBETOBOH NoToK B 1 aM Ha
niaoutaan B 1 M2 OcBelleHnocTb, CBETOBOH NOTOK M NJOMAaib ocBe-
niaemoii mosepxuocTy P cpA3ans Mexkay coloil cooTHOmeHeM

E=®/P.

OcBenlennocTs NOBEPXHOCTH 3aBHCHT OT CHJBI CBETa HCTOYHHKA,
PAcCTOANMUSL OT HEro A0 OCBELAEMONl MOBEpPXHOCTH M yrja najenns
Ayyeil Ha 3Ty NOBEPXHOCTH. ITa 3aBHCHMOCTb BLIpa)KeHa B ABYX
3aKONAX OCBELIEHHOCTH:

ocseutennocts £, cozlapaemas CBETOBHLIM MNOTOKOM, Najaaioumium
1a NepreHAnKyIsapHO PacnoJ0KeHHYI0 K HEMY NOBEPXHOCTh TOYeH-
HBEIM HCTOMHHKOM CBeTa, NPAMO NPONOpUHOHaAbHA ciae ceera [ H
06paTHO NPONOPUHOHANLIA KBAAPATy paccToaHus [2 or HCTOMHHKA
JIO OCBEUIAEMOIl TOBEPXHOCTH:

E=[/t

OCBCIEEHHOCTh MOBEPXHOCTH HAKJOHHBIMH JIyuaMH NpsiMo 11po-
NOPUHOHAALIA KOCHHYCY yraa naienus Jyueii:

E=1[/Pcosa.

fApkocre L xapaktepuayer BeJAHUHHY H3JAydeHHn cBeTsuieiica
nosepxuocT. Exnnnna uaMepenns sipKkoCTH — Kanjejaa Ha KBajpat-
HLi Metp (KA/M%) — oTHOlIEHHE CHJIBI CBETA K BEJNUHNC TNOBEPX-
nocry (npoexuus Habal04aeMOii NOBEPXHOCTH Ha TJIOCKOCTb, nep-
NEeHAHKYAApHYIO Hanpasjennio Habmaiofenns). SpkocThio ofaanalor
HCTOYHHKH CBETA H OCBelleHiuble Teqaa, SIpkocTh ocseniennoil nosepx-
HOCTH 3aBHCHT OT €€ OCBCHIEHHOCTH H OTPaKaTeaLHOI CnocOGHOCTH,

Cserusmocrs M cBAzana ¢ MOHSITHEM SIPKOCTH H BbIPAKACTCH
OTHONIEHHEM CBETOBOIO NOTOKa K IJOIAAH H3Jayuaouleil ero no-

BCPXHOCTH:
M= ®/S.

Eanunia #aMepenns cBeTHMOCTH — JIOMEH HA KBAAPaTHRI] MeTp
(nm/m2).

Bee Tesna xapaxtepmayioTest caeayloutumu (poToMeTpHuIecKkiMA
Beqnuinamu: KosdpduunentoM nponyckanus, Koahduuuedtorm orpa-
JKeHus H Ko uunentToM norjouieHns.

Koappuyuenr nponyckanus t-— OTHOUICHHE CBETOBOrO NOTOKA,
npouleauiero uepes chaoii P, K cBeToBOMY MOTOKY, YHaplieMy Ha
nero @y

T=q)g/¢u.



Kosdpuyuenrt orpadcesus p — OTHOUIGHAE OTPAaXEHHOTO CBETO-
Boro notoxka P, Kk NajawlleMy cBeToBOMY noToxky Py ¢ ykasanueM

yrJa ero najgeHus i:
= @, /]y,

Koagppuyuenr nozaouyenus o — OTHOLIEHWE CBETOBOTO [0TOKA,
3aAePWAHHOTD  CII0eM (Da, K CDETOBOMY FMOTOKY, YhaBliemy

Ha Hero &y
LHE q)w q)().

s cBeTOBBIX CBOHCTB TPHMEHAIOT NOKA3ATeAR NpPO3PavHOCTH,
HeNPG3payHOCTH H ONTHYECKOH MJIOTHOCTH,

[Ipospasnocry O, TaK Xe Kak 1 KozhdUuleHT nponycKaHud 1, —
OTHOILeHNE CBETOBOrO MOTOKA, mpowesmero vepe3 gorociod Dq, K
CBEeTOBGMY NOTCOKY, ynasweMy Ha Hero Oy

=1 = D /D,
Henpospaunocre O — BenuunHa, o6patHas NPO3PAYHOCTH:
= ‘.fr "

Bennuiia HeMpPO3pauHOCTH H3MEHAETCS OT €AHHHLH (mpo3pad-
HHi caoit) Ro oo, HenpoapauHocTh NMOKa3eBaeT, BO CKOJIBKO pa3
YMeHbIIAeTCA CBET, NPOXONS Uepe3 CMoi,

Onruveckas raoTHOCTs D — fgecaTHuHulf norapndm BeauuHHLl,
ofpaTaoil Kos3GPHUHERTY OPONYCKaHNuA, RAK JecATHUINL Jorapudm
HENPO3PAUHOCTH:

=lg0=lgljr=—ign.

3a enHHHILY ONTHYECKOfl MAOTHOCTH TNPHHATA BAOTHOCTh CJOH,
ocaabnfciero MpoxeAdiii yepes Hero ¢ber B 10 pas.

- CooTHoweHHe ONTHYECKOH NAOTHOCTH, Henpospatmocm
3 , M APO3pauRGCTH :

- AORTHYeCKaA TUICTHROCTE - Henpoapaynoctse “ HpospatnocTe
i 1 o W ey H10
.2 100 o 17193
.3 1000 111000
P4 1wooy - 110080
5

103000 - /100 020

§ 2. OBIECEHCHTOMETPHYECKOE HCTIBITARNE
YEPHO-BEJBIX ®OTOMATEPHAJIOB HA NMPO3PAYHOM
8 NOANOXKKE

OflieceHCHTOMETPHYECKOE  HC-
NHTAHHE TO3BOAAET OUEHHTH KaYecTBO CBETOYYBCTBHTEJNLHEIX MaTe-
pranoB (HeraTHBHBIX # MO3HUTHBHLIX (POTONAEHOK, KHHOILIEHOK
(POTOMJIACTHHOK) DyTeM ONPEAeNeHNsI BEIWUHH, XaPaKTEPH3YIOLRUX
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BOCNpON3Be/leHHe cepoii 1kaan npu jeficteun Gesoro ceeta. Pe-
3yJbTATOM HCNBITAHHA SBJAAIOTCH YHCJIOBBIE 3HaueHHs obuleil u (-
(peKTHBHON CBeTOYYBCTBHTEALHOCTH, KO3((HUHEHTa KOHTPACTHOCTH,
cpeniHero rpajuenta, gororpauueckoil WHPOTH, MJIOTHOCTH BYaJH.

O6uleceHCHTOMETPHYECKOE HCMBITAHUE BKJOYACT: 3KCIOHHPOBA-
HHE HCILITYEMOro CBeTOUYBCTBATEJNLHONO MAaTepHanaa, XHMHKO-(OTO-
rpadguycckylo 00paGoTKy 3IKCHOHHDOBAHHOIO MaTepHana, HaMmepe-
HHe MovepHeHHii (ONTHYECKHX IVIOTHOCTei) M HaHeCceHHe HX 3Have-
HUf HAa CTAaHLAPTHBHIH CEHCHTOMETPHuECKHIT OaaHK, mocTpoeHHe Xa-
pPaKTepHCTHYECKOH KPHBOIH H BbipaKeHHe ¢ ee NOMOIULIO pe3yabTa-
TOB HCIBITaHHA B BHJAE COOTBETCTBYIOUIHX CEHCHTOMETPHYECKHX
noxkasareJeit.

C nomomubio XapakTepHCTHYECKOii KPHBOII MOTYT OHITH onpeje-
JIEHBI CJI@YIOLIHe OCHOBHblE CEHCHTOMETPHYECKHE XapaKTepHCTHKH!

(doTtorpaduueckas CBETOUYBCTBHTEALHOCTh — CNOCOOHOCTL (POTO-
MaTtepHasa AaBaTh Te HJAH HHBIE NOYEPHEHHA MOA AeficTBHEM CBeTa
H NPOABJEHHs; CBeTOYYBCTBHTEJLHOCTDL (poTOMaTepHasa TeM BLile,
ueM MeHbllle TpeOyeTcs CBeTa s MOJYUeHHS ONpeae/eHHoro nodep-
HEeHH#, TAK Ha3blBaeMOro KpHTEPHsl CBETOMYBCTBHTE/ILHOCTH;

a(pexTHBHAA CBETOUYBCTBHTE/IBHOCTh — YYBCTBHTEAbHOCTD (POTO-
MaTepHaja K CBeTy, NpolleliieMy yepes cBeTopu/IbTp;

K03 (hHIHEeHT KOHTPACTHOCTH — Mepa cnocobHoctH (Horomare-
puaja nepelaBaTh APKOCTh OObEKTA CHEMKH TeM HJH HHBIM pas-
JIHUHEM NOYUe pHEeHHIH;

¢dororpaduueckan mupora — cnocobuocth oroMaTepuana nepe-
JaBaTh C OJAMHAKOBOH CTeNeHbio KOHTpACTHOCTH GOJbIIHHA WM
MeHBIIRIT HHTePBAaJ SpKOCTeill 00BeKTa CheMKH;

(poTorpaduueckas Byaan— obuiee nouepHenne Qortocaos, obpa-
aylonieecs NpH ero NposBJeHHH; 3TO NOYePHENHEe BO3HUKAET 10 BCel
NOBEPXHOCTH CN0A, B TOM HHCJIE M B y4acTKax, He NOJABEpPriIuxcs
nejfictBuio csera. HespmauurtesbHas Byans CBOfCTBEHHA BceM MarTe-
puanam. Tlosuiennas ¢otorpaduueckas Byaah MOMKET NOABHTBCH
npH HeOJaronpHATHLIX YCJIOBHAX XpaueHus, a Take npu Henpa-
BUJIbHON XxuMHKe-Gororpadunueckeii obpabotke ¢QoroMartepnaaa;

CPeAHNH NOJE3HLIN TPajiHEHT, CJAYIKHT JLIf HaXOWAeHMd ONTH-
MaJbHOrO BPeMCHH NPOSABJEHHS CEHCHTOrPaMMbl, MO KOTOpPOIl onpe-
Jle/1910T BEe CeHCHTOMEeTPHUYeCKHe napaMerpbl doTomarepuana.

SKCMOHHpPOBaHHE HCNbITYyeMoro (oToMaTepHana NpoBOLAT B cre-
unaasom mnpubope — cexcuromerpe (pue. 59). B stom mnpubope
OTAeJBHBIM Y4acTKaM (QOTOCJ0A COTJ1ACHO ONpeeeHoll aakonomep-
HOCTH €000WAIOT  TOUHO
HOpPMHpOBaHHOE  KoJiue- B g A

CTBO CBeTa. phm_ N
Ioas wHenbiTaHus  uvep- sge===
Ho-0eJbIX (poTOMATepHATIOB E'HJ— -

Ha TNpo3pavnoil MOAION- E_H‘E"“"*
Keé NpHMEeHSIOT CchnenHalb- -
HBIH  CCHCHTOMETPHYECKHI] Puc. 589. Cxema cencutomerpa

79



Puc. 60. Oraevatok ¢
1ecT-o0LeKTa AAH HCNmTA-
uua otobymar

kommaekt ®CP-41, coctoamnii u3a ceucuromerpa ®CP-41 n nyasta
nuranust AI1C-123. B kommaekr Bxoant rakke tect-o0bekT I1C-24,
KOTOpPLIii HCMNOJL3YIOT MM HCnbTanua uepuo-Geantx Qorodymar
(puc. 60).

Cencutomerp ®CP-41 nmeeT HCTOUHHK CBETA, COCTOSILMI H3 Ce-
nanbyoit Jamns nakannpanuna I (pure. 61) w crekasnublx cBero-
¢GuabTpos 7 (0AHOrO, HMHTHPYIOLLETO CLEMKY NpPH JHEBHOM c3ere,
ApPYroro — CheMKy B NaBHJIbLOHE MPH JaMaX HAKAJHBAHMS, a TaKie
npu oronedaTy u penpoAyKUHOHHHX padoTax).

JlaMna HaKaJUBAHHA ¢ KOMOAKTHBIM CBETSILUIHMCH TeJOM J0JXia
umerh uperopylo Ttemnepatypy 2850 K. TlocrosncrsBo cuanl cBeta
06ecreyHBaeTCs peryJiHpoBainieM pexHMa IHTAHHS JaMibl ¢ 11OMO-
HLLIO PEOCTATOB. PeKiM KOHTPOJHPYIOT HO TOUHLIM 3JEKTPORIMEPH-
TeabHbIM npubopam (BoabTMeTpy W amnepmerpy) nyabrta DI1C-123,

Sl 500+ 30

Puc. 61, Cencuromerp ¢CP-41
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Crekanunntii csetodunuTp, HMUTHPYOULH JHEBHOE COJHEHHOE
OCBCINCHIE, BOCIPOH3BOANT useroByo Temnepatypy 5500 K, a npy-
roit ceetopranTp — uBeTOBYIO Temueparypy 3200 K.

Jlamna cencutomerpa naxoantes B Kowkyxe 2. CsetoQHALTPHI
BCTABJEHL! B CNELIALIOC THE310, I NPH HEOOXOAHMOCTH HX MOMHO
SaMeHATh.

3artsop § paGotaer 1o NPHUHIHAY cBOGOANO NAAAOULEH UHITOPKH
€O HEIbI0 1 ofeciieunBaeT OJHOPAZOBYI0 YKCHOZHILIIO HCHBITYEMOro
thoromarepuana B Teyenne 0,05 ¢. 3aTBOp COCTOHT M3 ABYX WITOD:
OCHOBHOM &, najaiomeil B nasax noutn Ge3 Tpeuus, H BCIOMOra-
TeqabHoll 6, 3aKkpuiBalonieil IKCHO3UIHOHHOE OKIO BO BPEMsi B3BOAA
3aTsopa nojawemuoll wraurofi 4. 3arpop onyckaercs pwsiuarom 1.
Hdan orkpuiBanust SKCNO3MUHOHHOrO OKHA Ha NPOAOIKHTEIbLIOE
BpeMsl MpPH HCOBLITAHHH HHIKOUYBCTBHTEIbHBIX (POTOMATEPHANOB
npeAHasHayeHo Topmosnoe ycrpoiictso 9. Bpemsi 3KcnoHHPOBaHII
HPH 9TOM OTCYHTLIBAIOT € NOMOLULLIO CEKyNoMepa.

BouiBiknast naactuna § HMeEET MTb OKOH JJisi A00aBOMHLIX
ceeroduanstpos. IlepBoe oxuo nycroe, Bropoe, Tperse H YeTBeprTOe
HMEIOT CTeKJIsHNbe CBETOQHALTPHl cooTBeTcTBenHo eaThil JKC-18,
opamnxesniii OC-14 n kpacnuii KC-14, mpumensiempie npu onpejelie-
1l 2(p(PCKTHBHON CBETOUYBCTBHTEALHOCTH. B nsitoe oxHO BCTaseH
HelTpaaLHo-cepuiii cBetohuiALTP ¢ onTHyeckoil naornocrbio 0,9. Ero
HCNOAB3YIOT JAJA HCNLITAHUH OCOOOBBICOKOUYBCTBHTENLHBIX (poTOMA-
TepHaJoB.

Kopnyc cencuromerpa [0 umeer aBe KoHUeHTpHuecKHe TPyObl.
Buyrpeunsas tpyda nepeaBHraeTcs B HEKOTOPHIX mpejesax ¢ MoMmo-
IWbl0 Kpemaanepn [6, 4TO NMO3BOJSET MEHATH PacCTOAHUE MERLy
Jamnofl B uMenwTyeMnM GortomaTepuajom. B cneunannHoit pamie
HAXOJMTCA HeMTPAJLHO-Cephlil CTYyNeHYAThlil onTHYecKuil Kaun /3,
[pu axcrnionnposBanuy ACHCTBYET NMPHHIHN IIKaJIbl OCBEUICHHOCTH —
PSA KOJHUECTB oCBenlenus (IKCNO3NIHIT) 3aKOHOMEPHO H3MEHACTCH
yTEeM H3MeNCHNA OCBEUICHHOCTH NPH NOCTOAHHOM BpeMenH ocietle-
ung, Ilocae skenonupoBauua B XuMugo-hororpadgnueckoii o6pador-
KII HCIIBITYeMOro (otoMaTepuala MOJAYIaoT CeHCuTo2pasmy, upei-
crasasionlyio cobGoil H3obpaykeHHe ONTHUECKOIO0 KiaiHa € PHAOM
noaeil pasanuHoil ontuHueckoi maornoctH (pue. 62). Crynenuatoii
ONTHYECKHIT KJIHH HMEET PasHoCTh ONTHYECKHX MJOTHOCTEH KauIulx
ABYX coceHHx mnojeit (noctosnuyio kauna) 0,15 == 0,005. UHieno
noaeii (cryneneil) — 21, aauia Kaxaoi cryneind — 5 MM.

[lepea sxcnonuposanuem ucnbiTyeMbii (ortomartepuan I4 (cm.
prc. 61) zapakaior B Kaccety /2. B KOMIJIEKT CEHCHTOMETPA BXOJAT
KacceThl JIBYX BHIOB: Juisi (opMmartHoro goromarepuana pasMepom
9X 12 ¢cM H OTKPLITOrO THHA JAJSi BHEYATLIBAHUS CEHCHTOrPaMMbl

20 14 n J

Puc. 62. Ceucuro-
rpaMma
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B pyaonuuii ¢oTokunomarepuan. Kaccery 3apa:KaioT B TEMHOTE HIH
IPH HEAKTHHHYNOM OCBellleHHH, a IKCNOHHPOBAHWE NPOBOAAT Ha
csery. KacceTy BCTaBJsioT B paMKy KacCeTHON 4acTH CEHCHTOMETDa;
ee MOXKHO NepeABHraTh BBepX H BHH3 ¢ NOMOINbIO BHHTA I5 B mATh
dukcupyemux noaoxenmii (1. e. ma (oTOMaTepHaJd pa3MepoM
9 X 12 ¢M MOKHO BnesaTtaTh NsiTh CEHCHTOrpaMMm). DKCMOHHPOBAHHE
C KacceToH OTKPHTOro THNa AJs (DOTOKHHONIEHKH NPOBOAAT B TEM-
HOTE HJIH NPH HeaKTHHHYHOM OCBelIeHHH.

[Tepen BKJIIOHCHHEM CEHCHTOMETPA CJEAyeT O3HaKOMHTLCA IO
nacnoprty npuopa co CJAeAYIOUIHMH JaHHBIMH: PeKHMOM NHTaHHS
Jamnbl (CHJa TOKa H HANPAMKEHHE); CHJOH CBETA JIaMIIBl; BpeMeHeM
OCBelleNHsl; NOCTOAHHON onTHYeckoro kauHa K.; onTHueckoi mior-
HOCTHIO OAHHHAAUATOTO NOJsi KAHHA Dy} paccTosHHEM OT JaMiibl 10
(poTomMaTepuasa; KOJNHYECTBOM OCBEHIeHHA (IKCHO3HLHeiT) HA OAMH-
HaJAAaTOM N0JIe CeHCHTOrpaMMul (CO CBeTOMHILTPAMH HCKYCCTBEH-
HOro AHEBHOro CBeTa W CBeTa JaMNbl HAaKaJHBaHHS H C y4eToM Bpe-
MEeHH OCBelleHHsl, 1aBaeMOro 3aTBOPOM ) ; ONTHUYECKOH MJIOTHOCTBIO D
no6aBounero ceporo cBeToPuIbTpa.

Peocrate myasrra nuranus I[1C-123 BHBOAST Ha HaHMEHbIUee
Hanpsxenwe. Kopmye cencuToMerpa YCTaHaB/AHBAIOT IO YPOBHIO.
YCTaHaBAHBAIOT PAcCTOfHHE MEXKIAY HCTOYHHKOM CBeTa H KacceToi
H 3aKpenyifioT KOpnyc B COOTBETCTBHH C JaHHBIMH Macnopra.

3aTtem nposepsloT cpabaThiBanKe 3aTBOpa.

BuiGop cBeTodhuabTPOB 3aBHCHT OT THIA HCNBITYeMoro oToMaTe-
praaa. HaxnaM Ha ClyCKOBYIO PYKOATKY HNPHBOAHT ONTHYECKHH KJHH
B KOHTAKT ¢ (poTOMaTepHaaoM ¢ OAHOBPEMEHHLIM ABTOMATHYECKHM
cpabaruiBanyem 3atopa. B cayuae uensiTaHus HHU3KOUYBCTBHTENb-
HBIX (POTOMATEPHANIOB B THE3/10 CEHCHTOMETPA BCTABJAIOT HelTpaab-
HO-cephlfi cBeTO(UJABTP H Aal0T 00JbLIOE BpeMsi IKCHOHHPOBaHHS,
Noh3yACh TOPMO3SALIHM NpHcHocolaeHHeM 3aTBopa. Bpems 3xcno-
HHPOBAHHS OTCUHTBHIBAIOT C MOMOMILIO CeKyHAOMepa. B cayyae ucnbl-
TAHHSl OUeHb BHCOKOUYBCTBHTEALHOro QoToMaTepuana ycranasiu-
BAIOT cephiii ceeTo@uALTP.

[Tpu onpenesenun 3ddexTHBHOI CBETOYYBCTBHTENBHOCTH (hOTO-
MaTepHasd IKCNOHHPYIOT CEHCHTOrpaMMbl ¢ HeOGXOAHMBIM HBETHBIM
CBETO(HIABTPOM.

Ha nepenneil navean nyaerta 3T1C-123 emourTHposansl: BOJLT-
METD H aMmMnepMeTp A KOHTPOJAS HampsiXKeHHS! H CHJBl TOKa, Peo-
cTaThl ¢ rpy6oii H TOYHON peryJHpPOBKOIl peHMa NHTaHHd JaM-
nu npubopa. Pexum paborni npudopa ycTaHaBJIHBAaIOT No nac-
nopTy.

Kaccery ¢ zapsmennulm (OTOMATepHAJOM BCTABJARIOT HHIKHEH
aCThIO B HHJKHHIl a3 paMKH, a BepXHCH — B BepPXHHI BhIpe3 pam-
K#. JIBuzeHHeM HaleBo ee BCTaBJSIOT /10 YIOpa H 3aKPemisioT 3al-
BHKKOil. BoIIBHTAIOT IITOPKY KacceThl, B3BOAST 3aTBOpP, HAXKHMAIOT
CMYCKOBYIO PYKOSITKY, NPOBOAST 3Kcnonuposanne, Kaccery nepeisu-
TAIOT CBEPXYy BHH3 HJH CHH3Yy BBepX focje KaiKJoro 3KCIOHHpOBa-
HHS; 3a/IBUraloT INTOPKY KacceThl H BLINAMAIOT €€ H3 PaMKH,
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Cocyd fewoepz
Bedyupue ponuxtd

Puc, 63. TpuGop Aan NPOABACHHA CEHCHTONPAMM

IKcnoHHpopannbil B cencuromerpe dortokuHomarepuaa obpa-
GaTLIBAIOT B HOPMHPOBAHHEIX NPOSBJIAIOLIHX PAacTBOPaXx.

B naGopatopuom yerpoifictee, npumenseMom ais 06paboTku
CeHCHTOrpaMm, HeoGxoaumo o0ecneyHThL HaHJyullee repeMeilHBa-
HHe pacrsopa. Ilpn npossieHHH B KIOBETe TOJIILHHA CJIOSi pacTBopa
HAX CCHCHTOrpaMMoii NoJikHa OuiTh He Menee | cM. Tounoe nopma-
THBHOE MNpPOSiBJEHHE OCYUIeCTBJSETCHA B UHMIHHAPHYECKOM COCyAe
Hbioapa rayGuHoii 250 MM ¢ BHyTpeHHuM anametrpom 50 MM, Ha
3/4 sanoanennoM npoasurtenaem (puc. 63). [Tpu o6paGorke B cocyne
Jbloapa ceHCHTOrpaMMEl KpensiT HAa KaX{Aylo H3 CTOPOH NJacTHHYA-
TOrO JeprkareJisi, BMOHTHPOBaHHOTO B npoOky (AepKaTeib AOJKEH
OuiTh pacnojoxKen no ocu cocyna). B npouecce o6paGOTKH CeHCH-
TOrpaMM B nposiBuTesie cocya Jlpioapa Bpamiaercs BOKPYr CBoei
ocH ¢ vacTtoToii 12 mun—!, O HOBpEMEHHO NPOHCXOAHT NOKaYHBAHHE
cocyna noji yraoMm 45° K ropHsoHTadu ¢ nepuonom oxonao 1 c. Ilpo-
aBJs1I0T poTomarepuan npu Temuneparype 20 + 0,3°C.

Jlasi nposiBJeHrsA CEHCHTOTpaMM npuMensaior # npubop PKL-12,
KOTOPEIf COCTOHT W3 HeTenjonposoAnoro crakana I (puc. 64), pass-
eMHON KpblKH 2, KacceTul d A5 CEHCHTOrpaMM, ocH 4, Ha KOTOPYIO
Ha/leBalOT KacceTsl € CEHCHTO-
TpaMMaMH, H 3JEKTPOJABHraTte-
as 8.

[Mocae nposiBjenHA CEHCHTO-
rpamMmy QuUKCHpYIOT Ge3 cnojac-
FKHBAHHs B BOJE B KHCJIOM (HK-
ca)<e, MPOMLIBAIOT B NPOTOUHOMN
sofe u cywar., dbdekrt pa or-
JeJNbHBIX  1OJAX  NPOABJICHHBIX
CeHCHTOrpaMM  OleHHBAaeTCs B
reanuynax auddysuoit ontnue-
CKOil naoTHocTH. [L1si H3Mepenus
CNTHYECKHX IUIOTHOCTEH CEHCH-
TOrpamMM NpUMeHsioT (GoTo3NeK-

TpHUECKHE H BH3Y2JbHBIE JCH-  pue 64 IMpuBop Aast NPONBACHHA CoH~
caroMmerprl, OnTHYECKYD MJOT- curorpamm OKLI-12
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Pllc 65, Cxemu NEHCUTOMETPOR N1A H3IMEpeHHR ONTHYSCKRX TAOTHOCTE(l:
@ == 3 [POAOJAHLEM CEeT2; 0 — B OTPEMEHNOM CBeTe

HOCTb BYaAuU HaXOAAT KAk cpepnee apHQMeTHUECKO® I3 HCCKOJB-
KHX H3MepeHNIiH HEOCBOUIeHHBIX [IPH IKCNOHHPORANHH YHACTKOB CEl-
CHTQrpaMMEL.

JencuToMeTprl pasNHYaOTCA NG NPHHUKIY H3MepeHdii, BHAY CBe-
TONpHEMHHAKA, XapaKTepy BhAaBaeMbiX AAHHLIX, BEANUNHE H3IMEePne-
Moro MoJd. B oTHOWeH N BeAUYHHE [0 HeODXOLUMO YKA3aTh, YT0
B OTAKYHe OT OOBIYHLIX AHCUTOMETPOB NPuOCPE, PACCUNTAHHLIE Ha
N3Mepenue MadBIX MO IAOMAaNA RONeH, Ha3bBAITCA MUKPOGOTO-
METPAMI, BAR Mukpodencuronerpamis, JLeHCUTOMETPHI, He HMEIOILHE
yeTpoficTB 44 aBTOMATHYECKOfi PerHCTpalHH H3MepAeMBX ONTHYE-
CKNX TIIOTHOCTEH, HA3HWBAIGTCA HepesucTpupyrowjumy. B otanine ot
HHX pesucTpupgromiie npadbopLl AT BO3MONKHOCTL aBTOMAaTive-
CKON 3aricH BceX HaMepeHMH H Aarke BEIUEDUHBAHHSI NC HHM Xapak-
TEPUCTHYECKH N KPHBBIX,

PorozaexTpuneckue dencuromerpst (OGHEKTHRHDIE) MPUMEHAOT
ENS H3MEPEHHR ONTHYECKHX MIOTHOCTel B MpOXOAsiileM cBeTe (HOTO-
NJIeHKH HAK (OTONAACTIHKH Ha Npo3pavyHoOll noAnok¥e W B oTpa-
MEHHOM CBeTe (hOTOOYMATH.

[lpnHuun pafoThl AEHCHTOMETPOR COCTOHT B CAELYIOUlEM: CBet
ot aamny { (puc. 65,4,8), npofiasg yepea xKonaencop 2 u Anadpar-
My 3, nomagaeT B oOGBeKTHB 4 H 3aTeM, OTKAOHNIBUIICH 3ePKAJIOM 3
(y BTOpOTO TpHOOpPaA 3epKasa HeT), MoNajaeT HA H3MEPAEMYIO ONTH-
yecKyle MAOTHOCTL 6. HacTe cBeTa, OpOUIEALIAS Yepe3 H3IMepAeMYIo
AAOTHOCTB, NofagaeT Ha doTosnement 7. K foTo3neMenTy NOAKAIO-
yeH rajbBaHOMeTP &, OTCUHTHIBAWOIINA BeAndnHy oGpa3youlerocs
dororoka. llIkana raaeBaHoMmeTpa HMeeT rpajlyHpOBKY B BeJHYH-
HaX ONTHYeCKHX NaoTHOCTell. [lepen mavyasoM u3MepeHuil CTpeaRy
rafApBAHOMETPa YCTAHABAKBAIOT HA HYJIb.

Ipu 3aMepe oOTHYECKON AIOTHOCTH CEHCHTOTPAMMBL H3MepsAeMoe
none o0pasla COBMEIIAIOT ¢ OTBepcTHeM Anadparmst. 3Haueline
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oNnTHYECKONH TJIOTHOCTH ONpeAe]sioT To IUKaJge TajabBaHoMeTpa
(WWKana uMeeT rpasyHpoBKY B 3HaHCHHAX ONTHUECKHX OJA0THOCTEI).

JencutoMeTpsl, OCHOBaHHLIE HAa NPHILHNE CPaBHCHNA, HMeEOT
OAHN HCTOYHHEK CBETa, HO B HHX HCNOJL30BaHLl ABA CBETOBLIX MyuKa:
n3MepHTe ibHBil nyyok # nyuox cpasHenus. Ha stom npunumnme,
nanpumep, nocrpoen QoToanekTpuuecknii Aencutomerp HADP3I-10
(puc. 66,a) ans usmepenns And@y3nbIX onTHYECKHX NJOTHOCTEH NO-
Jieit ToabKo uepHo-Oennlx cencHrorpamm, OH uMeeT ABa CeJCHOBMIX
GroTossenmenTa, Ha KOTOPHLIE NONajaioT ABa Nyyka ceBeTa — HaMmepH-
TeJAbHLIH 1 cpaBuenna. [IpuGop OTHOCHTCH K rpynne HeperHcTpHpylo-
uuX. Ilpunuun paGoTnl eHCATOMETPA 3aKJI0OMAETCA B CJACAYIOLIEM.
Hamepureanuulil cpetoBoil nyuox ot uctounuka csera I (puc. 66, 6)
IPOXOAHT Yepe3 OJHH 13 YUYACTKOB KPYroBOro onTHyeckoro kamuua 2
i nonajaer uepes orsepcerie Anadparmu 3 wa matepuaa 4. Ipoiias
uepes Hee H ocaalHBIINCL, CBET NONAAaeT Ha H3MepHTEJ bHLIl (poTo-
aaement §. [lydox cpapuenus nomnajaet Ha NOBepPXHOCTb (poTOINTE-
MeHTa 6, HA3LIBAEMOr0 KOMNEHCAUMOHHLIM. M3MepuTeabHulii # KOM-
nexcaunoniulit (GorosneMentel 5 M 6 BKJIIOUEHB HaBCTpeuy APYT
apyry. B 3ty uenn Braiouen raasBanoMetp 7. B HCXOAHOM TOJOMKE-
HHH, KOrja OCBeulennocTh nosepxuoctell $oTo31eMEHTOB OAHHAKO-
Ba, PasHocTh (POTOTOKOB paBHa NYJI0 H yKasaTesh rajJhBaHoMerpa
ycTanasJinBaeTcs B nysesoe nogoxenue. Ilpu neperpuirannn oTsep-
cTHA Auadparmpl Kakol-aH00 NJOTHOCTBLIO OCBElI@HHOCTh TNOBEpX-
HocTH (potoaseMenTa & yMEHLIUHTCH, YTO MPHBEAET K YMCHDbIUEHHIO
oGpasyemoro UM (JOTOTOKA N CMELICHHIO YKasartens rajibpanoMerpa
¢ uyns, Ykasare/b BO3BpAallaloT B HCXOAHOE HYJeBoe NOJIOKeHile,
BBIBOJISI ONTHYCCKHI KaHH 2 Ha GoJiee npo3apavnulil yyacTok H obec-
neunBan TeM CamblM NPEXKHIOK OCBeHIeHHOCTh NOBEPXHOCTH (oTO-
snemenTa 5. Buecre ¢ nepemeltennemM Kpyroporo onTHYECKOro Kamia
2 nepemenlaercsi CBs3annas ¢ HHM WIKAJA MJOTHOCTEH, 10 KOTOPOIl

Puc. 66, Nencuromerp A93-10;

a — oGuull vinn; 6 — cxema



5 Pue. 67. dencutomerp
HPT-11

onpenensioT aipQPysHyio ONTHUECKYW0 [JOTHOCTh H3MEpPHCMOro
o6pa3ua Toabko uepro-Geaoro Qoromatepnasa. [luanason Hime-
pAemHX Ha cencutomerpe A®PI-10 onTHueckux naoTHOCTE! 0—3.

B 6u3yarbHblx OeHCUTOMETPAX HCNOJAL3YIOTCS ABA MyHKa cBeTa
OT JaMibl Hakanusauus. [Ty4kH nonajaior B noJje apeHus i BbIpas-
HHBAIOTCH 1O SIPKOCTH. DTO N0J€ BIAHO B OKyaspe npnbopa B BHAE
ABYX NpHJAEraioliuX APYr K APYry MNOJYKPYros HJIH KOHUEHTpHYE-
CKHX Kpyros. B cayuae nepexpuiTisi 0JHOTO H3 MYUKOB CRETA H3Me-
PAEMOIl TJAOTHOCTHIO PABEHCTBO APKOCTell ITHX NOJYKPYros (1am
Kpyros) Hapymaercs. HX MOkHO CHOBa CAeNaTh OHHAKOBLIMH, YBe-
JUYNB KOJHYECTBO CBETA, MPOXOAALIEro 4Yepes HaMmepseMyl IJOT-
HOCTb. YCTPOHCTBO, peryaHpyoluiee 3Ty HHTENCHBHOCTh, COEANHENO
CO 1IKAJO0il, TOKA3LIBAIOILEN N0 3THM H3MCHEHUNM BeJUUHHbl ONTH-
qeCKOIl MAOTHOCTH H3MEPHEMOro yuacTka ceHcHTorpammsl. I1poxons-
A Yepes NJAOTHOCTh CBET MOJKHO H3MEHsiTh € OMOULbIO ONTHYCCKO-
ro KJAWHA, NOJSIpH3ys cBeT W Apyrumu cnocoGamu. Ipruiun paGoTul
nencutomerpa MOT-11 ¢ peryanpoBanieM CBeTOBOro nysxa ¢ no-
MOIILLIO KPYFOBOTO ONITHYECKOro K/HA CO lWKAJO#, rpaayHpoBanHoOf
B BEJTHUHHAX ONTHYECKHX MJOTHOCTEH, caenyiontnii. CBer OT Jamnbl
I (puc. 67) meanTes Ha jBa Ny4ka, HAYNIHX K OKYJAAPY 5 pa3nbiMH
nyravu. OAHH H3 NYYKOB NPOXOANT HEPe3 KPYromoi OnTHUECKH
kJauH 2 ¥ nomajaeT HA MOJOUHOE CTEKJO 7, HA KOTOpPOE KAALYT H3-
mepsiembtii 06pazen Gotomarepnaia 3. Ero mioTHocTh BiiHa B OKY-
asipe § uepes oTBepCTHE B IEHTPe 3epKaja 6. Bropoil nyuok najaer
na 3epkano /1 u 3aTeMm, OTPA3UBUIHCH OT HEro, NPOXOAHT Hepes Mo-
Jounoe crekao 10 W momajgaer ma Apyroe sepkajo 9, OTPa3HBHINCH
OT KOTOPOTO, CBET HJET uepe3 MaToBoe CTeKI0 8 K noaynpo3paynoMy
sepkany 4 H, OTPaXKaacCh, OCBELLAET KPYyrJoe 3epka’o 6 ¢ orsep-
cTHeM B nentpe, B okyasipe npubGopa BiAHL H3MeEpsieMasd NJIOTHOCTH
i OKpyXaollee ee cpaBHHTe]bHOe noge. OcBenleHHoCTs 0OOHX 10-
Jieit YPaBHHBAIOT NYTEM BPAIIEHHs KPYroBOro ONTHYCCKOro K/IHHA.
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ITocsie 3TOr0 Ha COBMEUIEHHOH ¢ KPYroBLIM K/JAHHOM LIKaJe OTCUH-
THIBAIOT 3HAUCHHE IVIOTHOCTH,

Has wnsmepenuss Au(@y3HbX ONTHYECKHX [JIOTHOCTEN vepHO-
Ge/blX W UBETHBIX (POTOKHHOINVIEHOK H (OTOUJTACTHHOK Ha mpo3pau-
HOH moaIoKKe Hcnoabsylor jgexcuromerp CP-25M. TlIpu6op paGo-
TaeTr no oaHoayuesoil (hyHKUHOHA/LHOIT) cXeMe.

ITpueMHHKOM CBETOBOrO H3JYHeHHs CJAYMKHT (HOTO3EKTPHUECKHIT
yMHOKHTE L PIAY-27, HaMepHTeIbHEIM 3J1€MEHTOM fABJISAETCS 3JeKT-
poH3MepHTeJLHBEI npubop co cBeTOBOi MHAHKaunueh. B ocuose me-
TOAA H3IMEPeHHS ONTHYCCKOH INIOTHOCTH HCHO/L30BaHO CBOICTBO
@®3Y H3MeHATb HanpsKenue Ha AeaHTeNe NpHMepHo o6paTHO HPo-
NOPUHOHAJLHO JorapH(My OCBeILEeHHOCTH NPH HeH3MEHHOIl BeJHYHHe
aHOAHOro Toka. 3ajaua ienu o6paTHOl CBS3H 3AKNIOUAETCA B TOM,
uTO6bl aBTOMATHYECKH MOJAEPKHBATH MNOCTOSHHBIM aHOAHbIH TOK
NpH H3MepPeHHH CBETOBOrO MOTOKa, nmajaloutero na corokaroi. Iloc-
TOSIHCTBO AHOAHOTO TOKA AOCTHraeTcsl NyTeM HaMEHeHHs JHOJLHBIX
nanpsikennit. IIpn sToM Mexk1y OTHOLICHHEM CBETOBLIX NOTOKOB Ha
Karone ®3IY M uaMeHeHHEM HanpszKeHHs Ha JAHOAAX NOJy4Yaercs
npuMepno Jgorapupmuieckass CBu3b. ITO NO3IBOJAHET I'PajiyHpOBaTh
npubop, H3IMEPSAIONLHI TOK AcanTens Hanpszxkeuns PIY, p ennnunax
ONTHUYECKOI IJIOTHOCTIL.

Vaau npubopa pacnojioKeHsl Ha ocHoBauud 6 (puc. 68). Ceepxy
K OCHOBAHHIO KpensTcs y3e/ JHHeapHzaTopa /,naHejb yipasJieHH#A
4, Ha KOTOPOIi HaxXOAATCS NPHIKHMHOE YCTPOHCTBO, H3MEPHTEeJbHBIA
npubop u pyukd ynpapaenusi: appernp u ycranoska YUJI. ITanenn
yOpaBJeHHsl 3aKkphiBaeTcsd KoxyxoMm, Orcuer onTHYECKOH IIJIOTHOCTH
BeJeTCA MO LIKaJe H3MepHTeabHoro npubopa, nporpaiyHpoBaHHOrO
B e/IHHHIAX ONTHYECKOH TIOTHOCTH,

CHH3Y K OCHOBANHIO KPeNATCHA: y3eJ CBeTOPHILTPOB, OCBeTHTEIb-
HOe yeTpolicTBO, 3JeKTponHbil 6JoK u obwnBKa, naanka, auadpar-

Pue, 68. dencuromerp CP-25M
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ME 5. Y3ea amadparmu nmeer p ¥
TPH pasMmepa oTBepcTuii: 3, |
1 0,5X2.5 Mm. 25t

Ysen creToPUALTPOB Npea- -
crapaser coGoli wabop nkc- 1 /
KOB €O CBeTOGUABTPAMH, HME- S /
jomnmu duxcauso. duck 7 /
CORePIKHT HABOp HBETHHIX & | /‘
cBeToQUaAbTpor, HeflTpadkHo- 45+ i, A
cepuii ceerodunwtp -2 u A
RIACTHHY H3 crekna K-8 g
OACK § coOepsuT 2TajJOHHbIE
NJAOTHOCTH, ¥3en cetodunin- Puc. 70, XapaxTepucTiveckas KpHBan d ee
TPOB 3@KPHIT CBETO32LINTHLIM OCHOBHBIE YUACTRH
komyxom 9. Tlosromy ooHH u3
Tpex (HALMOBHX KAHAJMOB KCIOMAB3YETCH B 3aBHCHMOCTH OT H3Me-
pAemoro QoroMarepHana.

OcpernurenbHoe YeTpoRCTBO COCTOHT u3 crofiky 11, K KoTopoit
KPenuTes KOHAEHCATOp B onpae u oceerntedas J0.

[MpuuMHOe YeTPONCTBO NipeHa3HAUEHO A% NPHKIMA BOJOKOR-
HOTO CBeTOBOAA K M3MepdeMol cencHrorpamme. CeeroBon J 3axpen-
JeH B Tybyce, ABHKyLleMcd BHYTPH BTYJAKH. [To OKOHYAHHMR HaMe-
PEHHA MON AeficTBHEM NPYMHHB CBETGBOA ¢ TYGYCOM BO3BPaLLaercd
B HCXOJHOE NO0JIOKeHHe. )

Hajltnenusle npn uaMepennn noyepHeHuil CEHCHTOIPAMMBL 3Haue-
HHA ONTHYECKHX NJIOTHOCTEH HAHOCAT Ha TAK HAILIBAEMBIH CEHCHTO-
MeTprideckufl 6maHk {puc. 69) B COOTBETCTBHH ¢ BHISBABIIAMH HX
SKCNO3NUHAMA. 3arteM HaHeceHHple Ha GJaHK TOYKH COEIHHAIOT
TJAABHOA JWHUell W MOXYUaloT XapaKTepHCTIYecKylo Kpusylo AF
(prc. 70), BulpakamoLlylo 3aBHCHMOCTp ONTHHECKHX NAOTHOCTeH OT
NorapupMoB SKCNO3ULAN, NOJAYYeHHBX ¢oTOMaTepuanoM OpH 3ke-
NMOHKRPOBAHUA CeHCHTOrpaMMbl. Ha pHCYHKe BHIZEN€HB GCHOBHLIE
YYaCTKH XapaKTepHCTHUECKO! KpHBOR Nocje XuMiko-datorpadu-
yecKofl obpaloTKa: ropusoHTanbHE {MpaBee Touky A) — obaacTh
ByaJH; KPUBOJMHEHHLII ¢ BO3pacTamllinM rpafuentom BC — na-
vanLHHit yuactok; €D — apaMoaHHeliHE# Y4aCTOK; Kpumeawneil-
Hell ¢ majawoliiM rpagHeHToM [F — KOHeYHul!l YYacTOK; KpHEO-
JnHeliHb ¢ OTpHLATe bHEIM TpafHenToM EF — ofaactb conspusa-
unH ¥,

PasauuaoT cneayiolisie ABa BuAa OCIMECERCHTOMETPAYECKHL HC-
TNHTARAR: COKpauiesnoce, IPE KOTOPOM BCE ONpEReNeHHd NPOBOAAT
Ha OCHOBAHHH OJHOI XapaKTepHOCTHUECKOH KpPHBOH, ToCTpoeHHoH
O CeHCHTOTpAMMeE, NPOABASHHOH B TedeAHe OaHOro OGaH3KOro

)'“'1
Y
ﬁ..‘

"\

* Ha xapatrephcTHvecKoil KpHeoli o61acTh COMAPH3ALUHA COOTBCTCTBYET #AB-
siehno ofpamenna HeraTisroro QoTOH300paKenns B NO3HTABHOE, COHYHO BOIHH-
Kalollee Nocae XHMikO-oTorpadiveckoil o6paGoTK NepesKCNORHPOBAHIOTG Hera-
THBHOTO QOTOMaTepHana.
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Puc. 7). Oupepenenne wicea cperouys-  PHe. 72, Onpefencuye ceHCHTOMETPHUE-
CTBHTENELHOCTH LETATHBAHX (DOTOMNIEROK CEMX HapaMeTpos

K ORTIIMaJbLHOMY BpeMeHu *; noanoe, MpH KOTOPOM BCe onpenene-
HHA NPOBOAAT Ha OCHOBAHHH HECKOJIBKHX XapaKTepUCTHYECKUX KDH-
BHIX, MOCTPOEHHHX NG CEeHCHTOIpPaMMaM, NPOSBJAEHHBIM B TeUSHHE
PA3HOrO BpeMeHH.

JAna xapakTepHCTHYECKHX KPHUBBIX ONDEAENAIOT YHCJOBHIE 3HA-
UeHHA CEHCHTOMETPIYECKHX BeJHYHH.

Obuiyio c8eTONY8CTEUTEABHOCTS ONPEIRISIOT Mo GopMyse

S = K/H\p

Tag K— }"C."IOBIIb[ﬁ KOBE‘IJQ)HHH@HT, 2HaYenHe KOoToporo NPpHBOANTCA B COOTRETCTBYIO-
UWBX CTANTApPTAY HA ONPpedeiedHe YHeed CBETOMYBCTEHTRIRHGCTH (p()mma‘repﬂa.noa;
Hyp — KCROIULHA, OTBEUAWWAA ONTHUSCKOR AAOTHOCTH, KoTOpas Afia BeeX doro-
MaTepRaACE NPpeBRIaeT IVIOTHOCTE HESKCIIOHHPOEAHMHOM YHacTHAa dJOTOMaTE‘DH&JI&
Ha TAOTACCTE, COOTBETCTBYUIYHY KDATEPHID CHEEeTOUYEBCTBHTEMLUOCTH D::p, JIK-C,
AdAd PazHBELX (bo*romarepna.noa Kpnrepnﬁ CBETOUYBCTEHTENLHOCTH pa3/d4el B TakK
e, KaK KOE‘C})Q}HHHEHT K, NpHBOAHTCA B CTAaHAAPTAX Ha oORpeljefedie QHCL
CBeTOMYBCTBHTEABHOCTI.

C yyeToM YHCJEHHMWX 3HaueHRil KosdduuueHroB K M KpuTepnes
CBETOUYYBCTBHTEAbHOCTH [y 00l1as CBeTCUYYBCTBUTEABHOCTL JAG
HETATHBHEIX uepHo-Genbix Potonienok S=0,8/H.y; ans "eratus-
HBIX depHO-Genblx doronnacTHHOK S = 2/Hp; ANA  HeraTHBHHIX
yepHo-feanx kuuonaedox S=0,8/Hp; pnq no3nTHUBHEIX (AHamO3R-
THBEBIX) GoTonacTHHOK S = 10/Hyp; nna obpaliaeMBIX 4YepHO-
Oenbix GOTOKUHONARHOK S =5/H .

Kprrepuii toToMaTepuanos ANd HETATHBHHIX (OTONIEHOK, KH-
HomaeHoK W doronracTirork Dwp=0,1 4+ Do; 10019 RO3HTHBHBIX
GOTOLHHOMICHOK H AMANO3HTHBHEIX doTonaacTHHOK Dp,=09-+D,.

Ha xapakTepucTHUeckofi KpHBOI HAXOAAT TOUKY, COOTBETCTBYIO-
HLYH0 KPUTEPHIO CBETOUYBCTBHTENBHOCTH, M MBICJIEHHO OOYCKANT H3
Hee TepHeHAHKYAAPHO Ha WIKAAY CBEeTOUYBCTBHTEJLHOCTH CEHCHTO-
MeTpuyeckoro OfiaHKa, HaXoNAWYCa Nod 0Cblo norapudMOB 3KCHO-
suunit (puc. 71). Hanuume sroii wxanut HzbaBaser OoT HeoGXOmH-

* OnTHManbHoe BPeMf TPORBJRHH — BPEMA, OTBedallec  onpegefeHoi
(pexoMenayeMoit) cTenenn npossieHnocts ¢oTomaTtepiana. UHCToBLIE 3HAYeHHR
peKoMeHAYeMOH cTenellli NPOABNEHHOCTH NpPHBOLATCH B CTANZApTaXx Ha METOAM
ofipeAeacitia THCET CBeTOYYBCTBUTRMbHOCTH OTOMAaTepHAACS,
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MOCTH MATEMATHUECKHX pACUCTOB cBeTOMyBcTBHTEABHOCTH. HHCH0
o6utell CBETOMYBCTBHTEALHOCTH H ONTHMAJbHOE BpEeMs NPOABJCHHSA
YKa3LiBaoT Ha ynakoske (GOTONICHKH.

Onpeaedetine CEHCHTOMETPHYECKHX IapaMeTPoOB NOKa3aHo na
pue. 72.

Jaa onpeaeaenust 3p@PeKTHBHON CBETOYYBCTBHTE/IBLHOCTH HCIBI-
ryemblil (poToMaTepHas 3KCHOHHPYIOT 3a JIOTIOJNHTE/LIBIMH CBETO-
GHAbTPAMH  (HKeJTHIM, OPAHJKEBLIM HJIH KPacHbIM), BXOAAULUMH B
KOMIIJIEKT CCHCHTOMETpa. NapakTepHCTHYECKYIO KpHBYIO mpi onpe-
neaenun ¢PeKTHBHON CBETOUYBCTBHTEILHOCTH HAHOCAT HA CCHCATO-
meTpiueckiii 6aank 6e3 yyeta noraouleRus CBETOQHIALTPA. b dex-
THBHYIO CBETOUYBCTBHTEALIOCTL HAXOAAT Tak e, Kak u o0utyio.

Koagduyuenr KORTPACTHOCTY ONPE/IGJIACTCS TAUIGHCOM YT/l Ha-
KAOHA NPRMOJHHEAHOr0 yuacTka XapaKTepueTHUecKoH Kpupoil K OcH
JgorapudpmMoB SKCIO3HILHI:

y=Ilga=(D,— D)/(lgH,— lg H)).

Ha npaxrike K03(p(QHIHeNT KOHTPACTHOCTH HAXOANTCS rpaduuec-
ku. U3 ocnoBauust wTpuxa, HaneceHHoro na OJjanke cnpaba Ha OCH
JA0TapH(MOB 3IKCNO3HIKI, NPOBOAAT NPAMYIO, Napalie/IbHYIO Tpf-
MOJIMHERHOMY YUYacTKy XapakTepucTHueckoil kpusoii. B Touxe ee
nepeceuents ¢ BePTHKAJALHOl OCbIO Gaalka, NOMEYCHHOI OygBoit v,
OTCUHTLIBAIOT BEJHUHHY KO3(D@QHIHEHTAa KOHTPACTHOCTH (HJH rpaH-
enTa npamoanieiiioro ydacrka). Huoraa npu nposereHun macco-
BHIX HCHLITAHHI (POTOMATEPHANOB NPHMEHAIOT CHElMa/bHLIe NpHC-
nocobJeHHS-raMMaMeTpLl, TI03BOJIAIONIHE YCKOPHTD NpOlLiece onpeae-
7enus Kosppuuuenta kontpacrHoern (pue. 73). I'ammamerTpnl H3-
FOTOBARIOT Ha npoapaunoit potonnenxe. [Ipn onpeneaennn Kosd-

| / )
N A
-

2 3 4 wH

Pic. 73. Onpeaenenne Koahguuuenta KORTPaCcTHOCTH ¢ NO-
MOUBIO raMMaMerpa
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$UINEHTA KONTPACTHOCTH FAaMMAMETP HAKAALKBAIOT HA CEHCUTOME-
TpuYeck:ii 6MaRK ¢ HAHECEHHON HA HEro Xapak1epHCTHKON KPUBOH
#l COBMELEAIOT JAHHHIO HA €ro OCHOBRAKHW ¢ HPHMOJHHEHRHWM yuact-
KOM, Kak NOKa3ano Ha pucynxe. Beanuuny xoap@uuvenra rontpacr-
HOCTH OTCYMTLIBAIOT B TOYKe [lepeceyenila Kaasl raMmMaMerpa o
ocbio opAuaart Haanka (Ha puc. 73 y = 0,65),

Cpedruid nosesnstd ePACUenT § ONPESRNSOT NPH HCHEITABHN He-
raTeBHBLIX (poTonnenok. Mepoit cpexnero nonesnoro rpaznedta cay-
MWT PA3HOCTL UAN0THOCTER AD B ABYX TOUKAaX XapaKTepHCTHUECKOH

10000,
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Puc. 75. KuHeTuka NpoABAeHHA, BHIpaKeHHasn XaparTepPHCTHUYCCKEMNA
KPUBHMH



Pue. 76. Cnextpocen-
cutomerp MCI1-73

KPHBOI, OoTCTOsIMHX Apyr or apyra ma Alg H = 1,3, u3 KoTtopuiX
menbiias ects Hyp = 0,1 + Do. Cpeannii nosesuslii rpajHenT onpe-
AeasioT no popmyse

§=AD/Alg H = 0,8/1,3 = 0,62.

Cpeannii rpaanent onpejpensior Takxke no rpadukam puc. 74.

[Tpi BaxXomKASHUH CCHCHTOMETPHUECKHX NAPAMETPOR ONpeleasiorT
onTuMa/ibHoe Bpemsa nposasiaenus (puc. 75). loayyennoe npn ucubl-
TaHHH 3HAYEHHE CBETOUYBCTBHTEJLHOCTH OKPYIVIAWT [0 3itadeHuil,
PeKoMeHAyeMBX CcTauAaptoM (s caydas, NpHBEJAEHHOro Ha
pHC. 75, CBETOUYBCTBUTEJNBHOCTb IIOCJE OKpyraennsa OyaeT pasua
250 en. I'OCT).

Gorozpaguueckan wupora L cooTseTcTBYeT pazHocTn Joraphd-
MOB 3KCIO3HUMA KOHNA H Hayaja NPAMOJHHEHHOro yyacTka Xapak-
TePHCTHYECKOH KPHBOII:

L=IlgH,—IgH,.

Ilpn onpenesnenun ¢ororparueckofi mMHPOTH HI TOUEK Hauala
H KOHLA NPAMOJHHEHHOr0 y4acTka XapaKTepHCTHUECKOH KpHBOil
ONYCKAIOTCH MepHeHAHKYJIApsl Ha ock JjgorapudmoB sxenosvuuil
H] H ;H'_’.

Onrudeckyto naorHocte 6yaauw Do ONpeneasiioT BLIMHTAHHEM
IIOTHOCTH TOMAJIOMKKH H3 ONTHYECKON NJOTHOCTH He3KCNoHIpOBaH-
HOTO y4acTKa ceHcHTorpaMMul, ITJI0THOCTL NOANOKKH HAXOAAT H3Me-
PeHHEM TJIOTHOCTH OT(HKCHPOBAHHOIO, NPOMBITOIO H BLICYLIEHHOTO
COBMECTHO € CEHCHTOrpaMMmoii oTpe3ka (oToMaTepHa/a, KOTOPbIil
He OblJ 3KCHOHHpPOBaH M He obGpabatweiBajcs B npoasurese. Takyio
ONTHUECKVIO IJIOTHOCTL HA3LIBAIOT IVIOTHOCTbIO HyJeBOro (ona.

Ilpn cencuromeTpHUECKOM HCHBITANNH OOpAalllaeMbLIX MAaTepPHAJI0B
onpenensior 00Uy CBETOYYBCTBHTEJLHOCTb, KO3(D@HUHEHT KOHT-
PACTHOCTH, MHHHMAJILHYIO H MAKCHMAJLHYIO TIJIOTHOCTH.

§ 3. CHEKTPOCEHCHTOMETPHYECKOE MCNLITAHHE
POTOMATEPHAJIOB. 3EPHHCTOCTb ¢0TOCJ0A

CneKkTpoceHCHTOMETPHYECKOE HC-
NHTAHNE NMPOBOAST ANA OTIAPEACIEHHSI CHEKTPAaNbHOH CBETOMYBCTBH-
Teantoctn Gortomatepuana. asn storo cnektp ¢ororpadupyor
B MOHOXPOMATHYECKOM HM3Jy4YeHHH Ha CleUHaJbHOM HpHOO-
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pe — CneKTpoceHcuToMer- g 2 34
pe UCI1-73 (pue. 76). Ipu- ul
fop CcoCTOMT H3 Jamnwl [/ '\AL% i
(pue. 77), wouaeHcopa 2,

gaTBopa 3, uiennt 4, oObek-

THBa 5, nnadparmMm 6,

npuamel 7. Henuityembiii

¢oromaTtepnan 8 sKcnoHu-

PYIOT B CHEKTPOCEHCHTO-

MeTpe HEeCKOJAbKO pa3 ¢
YBENHUNBAIOUIHMIICS  3KC-

TIO3ULHAMH, NPOABIARIOT IO

onpeaedeHnoro Kosthduuu- Puc. 77. Cxema ClleKTPOCEHCHTOMETPA
€hTa KOHNTPACTHOCTH H M0-

Jayuaior cnekrpocedcurorpammy. [lioTnocTn crnexTpocencHTorpamMm
HAMEPRIOT aan Kampolt gnudsl soauut (ot 400 no 1000 um) w
CTPOST CEMeICTBA KPHBBIX, BBIPAMKAIOUIHX 3aBHCHMOCTb ONTHYECKOI
NJIOTHOCTH NOYEPHEHHS OT IKCNOZHUHH NPH KaXKAOH AJHHE BOJHBI
CrnekTpajbiyo HyBCTBHTEIbHOCTb K MOHOXPOMAaTHUECKOMY H3Jyde-
HHIO (A7AuHA BOANLL &) naxoaat no dopuyJe

S}; = 1/HD’-1+DOI

rae H— skcnosunusa, Npn KOTOpoit MOJYdeH KPHTEPHH  CBeTOMYBCTBHTEILHOCTH
= I+ Dc

B pesyabrate HCNHITAHHA B CTAHAaPTHOM CHEKTPOCEHCHTOMETPH-
yeckoM Onauke CTPOAT rpaduku (puc. 78). Oum BHpPamKaOT 34BH-
CHMOCTb JOPapH()Ma CnekTpaabHOil YYBCTBHTEJAbHOCTH OT JLIHHBI
BOJIHBL.

Ilpn OGoabuiHx yBeAHUeHHAX BHAHO, uTo (oTousolpareHue
COCTOHT M3 OT/AEJAbHHIX HepaBHOMEpPHBHIX NMOUEPHeHHiH, NpeacTaB/sio-
WHX co60il CKOMJIEHHS 3epeH MeTainyeckoro cepebGpa. 3amerHas
HEepaBilOMEpPHOCTL MouepHe-

8

HHsl Ha3bIBACTCA 3epRu- 198

crocTole uau rpamyaspio- 2 T
cThio. PasnnuaoT BH3yanb- Nanxpou
Hbie W WHCTpYMeHTajbhhle 7

ouenKkH 3epHHcTOoCTH. OR- e r

HUM u3 HanGonee mpocTeix 71—

METOA0B BH3YyaJbHOTO O ‘\ Gpmpen
A y mﬂ:’m\/\

pejleieHHst  SEPHHCTOCTH -4 !
ABNAETCS  MpeAOMenHblit 8 \ Hupp §(0

——— """"-\

npog. 0. H. Fopoxosckum _p - .|
METOJ, NPH KOTOPOM KOH- ~— !
TPOJIbHOE [noJieé CEeHCHTO- Y00 s00 &0 we 80 AHN

rpaMmbl MOCTeNERHO yBe-

Puc, 78. Tpaduxn 3asHcEMOcTH Aorapudma
JHYHBAIOT N0 TeX NOP, MOKA  cpexrpanbhofi  4yBCTBHTEABHOCTH OT AJNHHM
SEPHHCTOCTD He CTaHEeT BOJIHBL
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3amerna susyadabno. Bemmuuny sepuneroetn (daxrop sepuucrocri)
NPH 3TOM onpeaeasior no GopmyJe

g == 100/n,

I"J'IP; n— Kﬂ'ﬂ(!l({)llllltﬂil‘ yBeanycnus, DpH KOTOPOM 3CPHHCTOCTh CTaHOBHTCH 3aMeT-
HOH.

Hauboanuiee pacapoCTpaHeHne MNOAYYHJH HHCTPYMEHTAAbLHLIS
MeTO/tnt  uaMmepéuns aepuucroctd. PapuoMepuo 3acseyenHutit w
npospJeniblil o6pa3el noMenLaloT B MEKpooTOMETp H 3anuCcLiBaloT
pacnpeaeJsieliie ONTHYECKOI MJIOTHOCTH 1o aaunte obpa3sna.

§ 4. PE3OJIbBOMETPHUYECKOE UCIBITAHUE YEPHO-BEJILIX
POTOMATEPHAJIOB, ®YHKUHA MEPEAAYH MOAYJIAIHH

Pesoabsomerpus — pasaen $Goto-
rparUCCKOIT COHCHTOMETPHH, TOCBSIIEHABIT H3MEpPeHHI0 CHOCOGHO-
cTH (GoTocioeB H BOCIPOH3BENCHHIO MAJbIX 3JEMEHTOB ONTHUECKOro
H3o0paxenns. PoroMaTepHas HCNLITHIBAIOT C NOMOULLIO CHENHADb-
Horo npuopa — npoekunounoro pesoavgomerpa PIT-2M. B peaynb-
TaTe HCNLITAHHS HAXOAAT KOJHUYECTBO WITPHXOB, pasiesbHO nepejga-
BaemMblx oromatepuansom Ha 1 MM H3oGpaxenus, Hna storo B pe-
30JIbBOMETP ycTaHaBauBaloT MHPY (puc. 79) u ¢ortorpadupyior ee.
Mupa cocrour 3 30 rpynn, B Kaxaoi rpynne mo 5 wrpuxos. M-
pHHA WITPHXOB B Ka)KJ1oii nocaeaylowei rpynne xa 10 % Menbuie,
yem B npeasiayiuefi. O6LeKTHB pe3oabBoMeTpa npoeunpyet Ha (orto-
MaTtepnan ymennluenuoe nsobGpaxenne mupul. Pesoavsomerp PIT-2M
KOMILJICKTYeTcsl AIByMsi o0bekTHBaMu, Onun u3 Hux — OC-16 — obGec-
neunBaer 32-kpartHoe ymemnbluenne, apyroi — OC-80 — 60-kparunoe
ymensuicnde. IlepBulii H3 HHX NpHMEHsIETCS IS ONpeieenns paspe-
maouteil cnocodHocTH (GoToKHHOMaTEPHANOB OOLIErD HA3HAYCHNH,
BTOPOIi — /I OLEHKH BhICOKOpa3pemalomux Qoromartepuason. Ha
MOJIyueHHOM MOC/e SKCIOHHPOBAHHA H NposiBacHus (oTonzobpaike-
HHH MHPBI ONPEJessioT ¢ MoMo-
UILI0 MHKPOCKONA HAaHMEHLIUYIO
rpynny, B KOTOpOil elle BHAHLI
pPasieJqbHO BCE NATH €€ 1TPHXOB,

Has onpexenenust (PyHKiHu
nepesaun Moayasuun Tpedyercs
ceuHaj bHas MHpa, NpeACTaB-
Jssiioman coGoii natop II-o6pas-
FBIX HAH CHHYCOHJAJIbHBIX ITPH-
0B € MOCTOSIHHBIM KOHTPacTOM
1 MeHsiouleiics no onpejeseH-
HOMY 32KOHY YaCTOTOH HITPHXOB
(IpOCTPaHCTBEHHON  4acTOTOM),
XapakrtepHcTHKaMiH MHPHL  CJy-
JKHT IUHPHHA €e JIHHHH, HX Yac-
Puc. 79. Mupa TOH TOTd H KOHTpAcT.




Ha puc. 80, a cnnournof
JuHHell MoKazana apkoCTh
JIHHHIA CHHYCOHAAALHOI
muppl. C yBeanyenunem yac-
TOTHl IUTPHXOB MHPH Me-
HSETCH HX KOHTPACT, 4TO Ha-
PASIUO HIIOCTPHPYET KPH-
Baf, obosHaueHHan MYyHK-
rupom. M3 pucyuka Buauo,
KaK najaer KoHTPacTHOCTh
(poronzobpamennst ¢ yse-
JIHYEHHEM YacToThl IOTPH-
xoB mupul. Ilpn noayuenun
(GyHKuMn mepegayn MOIy-
JUILLHH JAJ151 KAXML0H 1acTo- ]

Thl WTPHXOB HAXOLAT OTHO-
meHsne aMnaRTyas  Goro- Puc. 80. Onpeacnenne (ynxunn nepeaati Mo-

¥

woum™!

oo , JYTRILHHL
- b1 '
“306["3”‘0"]”9 K aMninTyae a — pacnpeneacine sApRocTefl B Mupe l'ﬁol n ee
OpHruHana MHPLL, T. €, thoronzobpamenne; 6 — PyrKuua nepesatin MOAYaR-
” UMy QoToMatepuany
T(N)=A,/A,.

Kpupas, nzoGpaxentast na puc. 80, 6, supacaer GpyHKuHio me-
peaaun Moayaniin ¢Qoromatepuana. PyukuUA TEperAUH MOAYIH-
uHKH MOXeT OBblTh nosiyyeHa JAJas Beex craamii dotonponecca. Kaue-
CTBO ONTHUECKOTO M3o0paxkenus oneHupaertcs (yHxilMeil nepenaun
Moy stHi O0BLEKTHBA, 3Ta XapaKTepHCTHKAa NPHMERNHMa K Hera-
THBHOMY mnpoueccy, (otoneyatd H no3uTHeHOMYy npoueccy. OOmywo
Gynkumio neperavn MOAYJSLUHH HAXOAAT NEpeMHOKeHHeM OT/1e/b-
HbIX XdpakTepHcTHE. B CBA3M ¢ H3BECTHOM CJAOKHOCTHIO Onpeiese-
HUst 0 uaTepnperanny GyHKUHS nepeiavn MOAYJAUNHM MOKA cuie He
MOJYMHIA WHPOKOTO pPAacHpocTpaneHus; Ha NPakTUKe MOAb3YIOTCH
NOKa3aTeIIMH paspelsaniieli cnocobHOCTH,

§ 5. OPEOJIbl PACCESIHHSL H OTPAKEHHS. PE3KOCTBH

Paccesnnne cBeTa sMyJbCHOHHBIM
cnoem ¢oTomarepHana BJAHACT He TOJLKO lia Paspeiiajoulyio cno-
cob6nocth. OHO (paccesnHe cBeTa) BBI3BIBAET 00pa3OBAHHE TAK HAa-
anBaeMblX opeostos paccesinus (anddy3unix opeoaos), yxyauiaio-
WX pe3koctb uzoOpawmenns. [Ipu nonajgauuu CBeTOBOro nyuka Ha
(oToCHOl NPOUCXOAHT paccesHiie CBETa Ha CBETOUYBCTBHTELIBIX
MHKpPOKpHCTa/1aX rajsorennfos cepetpa (puc. 81). Ha yuacrxe,
NPHMBIKAIONEM K TOYKe NajeHHst CBETOBOro mnyuka, obpasyeTcs
opeos paccesannd. ITpowenmnit uepes Qorocaoit cser orpamaercs
OT Hapy#KHOIl CTOPOHLI OCHOBL (poTOMaTepHana M, BO3BPATHBILICL
K 3IMYJbCHOHHOMY €J1010, 00pa3yeT B HeM opeoa otpaxenns, Ocuos-
HOEe JleficTie NPH 3TOM OKasbIBAlOT JYUH, NONAJAIOUIME HA HAPYHK-
HYI0 CTOPOHY OCHOBLI TOA Yr/IOM NOJAHOTO BHYTPEHHEro OTPAMKCHHS
H Oonble.
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Puc. 81. Opeoant paccesuus (a) n orpamenns (6)

OnTtHyeckasl MJIOTHOCTb OPEOJIOB H HX BeJHYHHA 3aBHCAT OT TOJ-
IHHB 3MYJALCHOHHOIO C€J10S1 H OCHOBLI, OT pasMepa MHKPOKpHCTaJ-
JIOB, HaHoca cepeOpa, HAJAHUHS M BHAA NPOTHBOOPEOALHON 3aULHTHI
dortomarepuana. Tax, y potonneHok BeJHYHNA OPEOJOB OTpazKeHH:A
MeHbIE, YeM y (OTONIACTHHOK, YTO CBA3ANO ¢ PAa3HON TOMILHHOM
OCHOBHI.

Jauwiura or opeoaos paccesiHus JOCTHTACTCHA OJHHM H3 CJe1yI0-
IHX METOAOB: B 3MYJbLCHOHHBIH C/0it poTOMaTepHaa BBOAAT paB-
HOMEPHO pacnpeleleHHyio CMech CHelHalbHbX KpacHTeaed, norjao-
IWAOUHX  pacceHBaeMblii MUKDPOKPHCTAJJaMH CBET; YMEHLINAIOT
TOJULHHY 3MYJBCHOHHOTO CJOSl, Y4TO Aa€T YMeHblICHHE OPeOJbHOro
natHa audd@y3Ho paccesHHOr0 CBETd, YBEJIHUHBAIOT COAepKaHHE
raJoreHu08 cepebpa no OTHOWEHHIO K KeaaTHHy, Oaarofaps uemy
obecneynpaercs OHICTPOE NOTJONIEHUE HMH CBETA,

3awura or opeoace OTPANCCHUA NOCTATAETCS CIeAYIOUiHMHE MeTo-
JAMH; MEMK/IY 3MVYJLCHOHHBIM CJI0CM M OCHOBOIf NOJHBAIOT CHelH-
aJbHbI OKpalleHHbil HPOTHBOOPEObHbIH ¢JI0il, NOrJIOWAaRUIHA CBeT
i ofecuBeuNBAOLINICA Noc/e CheMKH B npouecce o6paboTkn doTto-
MarepHaja; OCHOBY OKPalUHBAlOT B UBET, NMONVIOUAIOWHH CBeTOBLIE
JyuH, KOTOpHle ACHCTBYIOT Ha (oTOC/A0i; OKpameHHbli NPOTHBOO-
PEOJIbHBIT CN10ii HAHOCAT Ha HAPYAHYIO CTOPOHY OCHOBLI.

§ 6. ONPEJAEJIEHHE CBOWCTB YEPHO-BEJIBIX ®OTOBYMAT

GoroGyMard HCNLITHIBAIOT € NO-

Molblo TecT-00bexTa [1C-24 (cm. puc. 52), ocBellaeMoro 5TaJoHH-

poBanuol AaMnofi ceHcutoMeTpa. BMOHTHPOBaHHLIL B TECT-OGBEKT

CTyNeHUaTHH ONTHYECKHH KJIHH JO3BOJIAET ONpeieanTs KOo3dhu-

WHEHT KOHTPACTHOCTH M CBETOMYBCTBHTENbHOCTH (oTOGymars. Opu-

€HTHPOBOYHYIO CTEleHh €€ KOHTPACTHOCTH MOKHO ONPEAenTh ¢ No-
MOIIbIO TPEX HEraTHBOB TECT-00LEKTa.

Kourpacrrocrs porobysaeu onpeesioT nokasaresaeM MnoJjesHo-

ro HHTEPBaJIa SKCMO3HUKI, KOTOPHIi Bbipazaercs PasHOCTbIO JOra-

PHPMOB 3KCNO3HUMIT, COOTBETCTBYIOLUIHX TOUKAM MHHHMaJabHOrO M0~
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JI3HOTO rpajlHenTa B BepXHeM W HHJKHEM yuacTKax XapaKTepHCTH-
YEeCKOH KPHBOIL.

Jaa onpejesieHHst NOAE3H020 UHTEPBAAQ IKCROUYUL HA CeHCH-
TOrpamMMme B y4acTKax MaJblX H OOJBIINX MJIOTHOCTEH HAXOAAT Kpail-
HHe pasanunble noas (puc. 82) M paccuHTHIBAIOT MOJE3HBI HHTEp-
BaJ 3KCnosuuui no dopmy.ie

L£=0ll (Ng_"Nl):

rae 0,1 — xoncranTa onTHueckoro KAHHa TecT-o0bexTa; Na— HoMmep Kpafiuero pas-
JIHYHMOr0 Ha CEHCHTOrpasme Mnojas, COOTBCTCTBYIOLLETO GONBIIAM NJAOTHOCTAM 011-
THYECEOTO KJIHHAE, N1—ROMB]’) h’paﬁ:lcro Pa3aHYHMOro Ha CeHCHTOrpaMme mnoas,
COOTBETCTBYIONICro MajbiM IJJOTHOCTAM ONTHIECKOro KJAHHA,

B 3aBHCHMOCTH OT MNOJI€3HOrO MHTEPBAJA 3KCHNO3HIHH depHo-
Gesnle horofyMarn no KOHTPACTHOCTH AEJASATCS Ha NATL IPymN:

[Moaesnuf uurepsan

Konrpacruocrs sKkcnoan il
Msrgas He wmenee 1,4
TMonymsarkan 1,2—13
Hopuaabnan I—1,1
Kourpacruasn 0,8—09
OcoGoKkoHTpacTHag He 6onee 0,7

CeerouysCT8UTEALHOCTs (POTODYMA2U onpeesstioT 10 (Gopmye
S = 100/4/H H,.

Ilokazartenn ¢orozpaguueckold eubkocTi NO3BOJAET OUEHHTH
dorobymary B OTHOWIEHHH BO3MOJKHOCTH HCIpaBjenus OMHOOK B
9KCMNO3ULNH, JONYIUIEHHBIX NPH IeYaTH, 3@ cueT H3MEHEHHsS NPOA0.JI-
HKHTEJLHOCTH NposAB/eHNs. DTOT NoKasaTtelb onpegensercs auas ¢o-
Tobymar «Yuubpoms. Dortorpaduueckyio ruOKOCTh ONpeaessior 10
¢dopmyae, %

Py =S,/S, - 100,
rae S, H S;-— CBeTOMYBCTBHTEALHOCTL (GOTOGYMArH npH NpPOABJACHHH COOTBET-
CcTBeHHO B TeuenHe 6 u 2 muu.

MakcumaavHyio onTuvecKyio NAOTHOCT6 Dmax ONpeneasiior 1o
IJIOTHOCTH HanboJiee TeMHOTO N0/ Ha ceHcHTorpaMme (Ha Bepx-
HeM, MJH IpPAMOJHHEIHOM, YYaCTKe XapaKTepHCTHUECKOH KPHBOI).
OnTHYecKyl0 IJIOTHOCTE (orobyMmari H3MepsiloT Ha Jdensorpadge
ToawnGepra, a Takmxe ua gencuromerpe LIJI-7 ¢ npucrasroit IT111-4
HJAH Ha ynupepcaabHoM oTomeTpe OM.

Tou horousobpasicerus
BbIPAJKAETCs] OTHOLICHHEM Be-
JHUHH ONTHYECKHX MJOTHO- g
cred, M3MepeHHHIX NpH JABYX

- 5
JUIHHAX BOJIH BHAHMOH 00ja- éé;
CrH CHEeKTpa:
= D-159/D55:]I
rae wefirpaauno-vepnnit ton T = 14 Pnc. 82, Onpenenenne nonesnoro unrepsa-
= 0,03, J1a 3KCNO3HUKA
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Onrudeckyro naoTHOCTs 8yaau ONperessioT Ha HEeSKCIOHHPOBAH«
Hom oOpaszue (GoTobymars, paspesaHHOM Ha 4eThipe noJjocku. Tpu
IIOJOCKH NMPOABJSIOT COOTBETCTBeHHO 2, 4 u 8 Mun, ueTBepTyo (Koi-
TpoJbHY10) duKcnpyilor Ges npossaenns. Hannune syaan ycranas-
JUBAIOT NYTEM CPaBHEHHA HCHLITYeMBIX NOJGCOK, MPOSIBAEHHLIX B
pasjgHuHoe BpeMsi ¢ KOHTPOJAbHOI. [110THOCTL Byaanm MoKHO H3Me-
PHTB € TOMOILBLIO JEHCHTOMETPA, PaboTal0UIero B OTPaKeHHOM CBeTe.

beausny ¢poroGysaeun onpeneasior na orUKCHPOBAHHLIX 06pas-
1ax HevKCToHHpoBanHOH OGymarn npw nomouin Jeilkomerpa Lleiicea,

Crenens aocka onpeaeasioT Ha orhukcHpoBannoMm obpasue na
dporomerpe GBC. Jlock BuipaxaeTca JorapupMoM OTHOMWEHHA KO-
(pnunenToB spKocTell, H3MepeHHLIX NpH yrjaax Hakjaona obpasia
(porobymarn 22,5 n 0° k onrnueckoii ocn 06LEKTHBOB oTOMETpHYE-
CKOil TooBKR npubopa.

§ 7. CEHCHTOMETPHYECKOE HMCHBITAHHE
MHOTOCHOWHBIX UBETO®OTOTPAPHUYECKHX MATEPHAJIOB
HA NPO3PAYHON NMOANOKKE

ATOT MeTOoA npHMeHseTes  AAN
ONPEACaCHNS BENHUHE, XaPAKTEPH3YIOULIX BOCIPOH3IBEILENIEe 11BeT-
HuiMp oTOMaTepHAJIAMN Ccepoit WKanel npu aeilctBun 6eJ10r0 cBeTa
ONPEeAe]CHHOro CNEeXTPaJLHOTO COCTaBa,

B cBsizu ¢ TeM uTo uBeTHOE H300pAIKele CHAAraeTes u3 Tpex or-
NeNLHBIX 1BeTOASTeHNLHX H30Gpaxennit (Keatoro, nypnypioro H
roay6oro), csoiicrsa (GoToMaTepHAIOB BHIPAKAIOTCH TPeMs Xapak-
TepuCTHYECKNMH KpuBuMH (puc. 83). Cencuromerpuueckue Ben-
UYHHBL ONPEENNIOT OTACALHO AJAA KayK/10H H3 Tpex KPHBBIX H B COBO-
KYNHOCTH 151 BCeX TpexX KPHBHIX, WTO Bhpaxaer obuixe cpoiicTsa

Jandoro Qoromatepnana kax
b eannoil cucreMsl. OCHOBHBIMH
} CCHCHTOMETPHYECKHMH Xapakx-

ﬁMme;' TEPHCTHKAMHI UBETHLIX MHO-
Typnyprend rocaoiinux  otomartepraion
Meamui sipasoTes  (Tak e, Kak y

yepHO-GeJbIX) CBETOUYBCTBH-
Teastocts 8§, Koydipuunent
KOHTpacTHOCTH vy, oTorpadu-
yeckast mHpoTa L, naoTHOCTH
gyasn D, Kpome Ttoro, Oa-
Jiane uyBCcTBHTEAbHOCTH By 0

: : | Gananc KomtpactiocTi  BK.

=1 ] s 1 4gn Bce xapakrepmeriiu, Kpome

e s JIBYX NOCJIeAHNX, MOXKHO onpe-
< NeJsiTh ISl Kayaoro oTiedb-

Puc. 83, Xapakrepucruueckue KpHEble Re- 4 BRESNAD (0% Wiedihd ERR
FaTHBIOTO MHOFOCAONNOr0 uBeTHOrO (QoTo- HKYNHOCTH BCEX TPEX CJA0€B,
MaTepHana OGmee nenutanne uepno-Ge-
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Puc. 84, Cencuromerp 11C-2M Puc. 85. Jlencutomerp
LIP3y

JHX M useTHnX (oTroMaTepHaloB Ha NpoO3pavHOil  MO/VIONKKE.
HpoBOAAT ¢ nomombio cencuromerpa LIC-2M (puc. 84) u apencuro-,
merpa ILI®IY (puc. 85), a Taxike JAEHCHTOMETPOB NpsIMOro OT-
cuera moaean «Makber» mapxu TJH-504 (puc. 86,a,6), mougeneit
«Bpiomak», CP-25M (cm. puc. 68), CP-26 u ap.

TlaoTHoCTH TOJEl CeHCHTOrpaMM H3IMepslioT MoOYepelHo yepes
TPH HBETHHIX CBETOPHALTPA, YCTAHOBICHHLIX HA NYTH HCTOMHHKA
cBera AeHcuToMmeTpa. ITMOTHOCTL 2KeATOro UBETOAeNeHHOro H306pa-
JKEHHSI H3MEPAIOT 3a CHHHM, NYPOYPHOro — 3a 3eJCHLIM, roayboro —
3a KpacHBIM CBETO(HJILTPOM.

WA,

Prc. 86. Jlencutomerp «MakGers:
a — pfwni pra, 06 -—cxeMa
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Heernoe usobpascenue Ha HezaTuge COCTOUT U3 TPEX KpacHTened
W pacnpejeneHo B TPeX OCHOBHHIX ¢A0%X foromartepuana. Ono oue-
HHBAETCH B BENUYHHAX KOMApoBannyofl nnoTHocTH Dy [Ipu ux
H3MepeHNH 32 CAHHARY DPHERHMAIOT BETUYHHY ONTHYECKOH MAOTHO-
crd, Aawniell Ha QAHOM H3 ¢JOeR LBETHOTO NMOIHTHBHOIC MaTepHajia
Tako# ke spekrt, Kak Helltpanabho-cepoe cepelfpanoe N30OpaxenUe
NAOTHOCTbED 1. :

3HadeHHe CBETOUYBCTBHTENLHOCTH AJAA KAXKAOrQ CJ0A UBETHOrO
doTaoMatepuasa Tak ke, KaK oA 4gepHo-Gedoro dotomartepuadaa,
onpefdesserTcs MO KKAOK H3 TpeX XapaKTepHCTHYECKHX KpHBHIX.
Ilpu 3TOM CBETOYYBCTRHTEALHOCTH JJIA KAXKAOH H3 TPeX XapakTepH-
CTUYeCKUX KPHBHX 0O03HA4aloT CCOTBETCTBEHHO S, 8a, S« (cBero-
YYBCTBHTEALHOCTH B CREEH, 3eNedol H KpacHOH yacTAX cNeKkTpa) HJH
Swx, Sn, St (CBETOUYBCTBHTENLHOCTH IKEJITOTO, NYPIYPHOTO H TOJY-
Goro dotocsaoes H300pakKeHHa).,

Lsernoe uzobpaxernue nHa nO3uTUGe OLECHHBAIOT B BETHIHHAX
BU3YaNbHOR 3KBHBAJEHTHO-CEPOH NNOTHOCTH, 38 €AHHHLY H3IMepPEHHA
KOTOPOH NPHHHMAKT Taxkoe KOMHYECTBO KPacuTefl B HiMepPIeMOM
caoe, Ipdl KOTOPOM OH B COYETAHHWH ¢ ONpelesedHBIMH KOJHYECTBA-
MH ABYX ApPYTHX KpacHTeneil obpaayer floYepHeHHe, He OTJIHYHMMOe
rJa3oM OT HeliTpaJdbHo-Cepoil nAoTHOCTH, pasHoil 1. B »10M cayuae
IJOTHOCTH BCEX Tpex (OTOCN0EB N[O OTAEJBHOCTH OUEHHBRIOTCA
paBHBIMA,

CBeTOYYBCTBHTENBHOCTD AMA KaXKAOH XapaxTepHCTHUeCKO: KpH-
BOH BLIUHC/IAIOT N0 GopMye

S = K/H

roe K — nocvosanelt kKoabdunonent, Hup—X0MUYSLTEO OCBEWEHNS, COOTRETCTBYIO-
niee ONTHUECKGH MAOTHOCTH, KOTGPaR HAa Beawuuny Dy (KpnTepil CBETOMYBCTBH-
TEALHOCTH) NPEBHINAST MHHHMAJBHYID OAOTHOCTh Dmin, AK-€.

YrazpigaeMoe Ha $OoTonaeHKe 3HAYEHHE CBETOUYBCTBHTEABHOCTH
HA3BIBaeTCs oduell (IRCHOHOMETPUYSLKON) CAETORYBCTEUTEALHOCTOM
MHO20CA06H020 hoTomaTepuasa S B nacriopTe (POTORNAEHKH MOKA-
3pIBAKIT HaHOOMAbulee 3daveHHe KOo3dPILHeMTd KOHTPACTHOCTH ANs
3eJieHO- W KPACHO-YYBCTBHTEALHOIO CaOfA, TAK HazbiBaeMulil OGIHH]
RO ULNEHT KOHTPACTHOCTH .

PorozpaguiecKy0 wuPoTy ONPEASTAIT A KawKA0H XapaKrepH-
ynueckoll Kpuseil {Le, Ls, Le wan Lx, La, Lr):

L=igH,—lgH,

rac Hy 1 H;—sKenostuy, coOTBETCTBYIOULKE HATANY N KOHUY ApAMOMINeANOro
YYACTKA XaPaKTepHcTHISCKOR KPHBOH.

Qf6uwan wupoTa BHPaXaeTcs ANA HeraTHBHEX H ofpallaeMEX
MaTepHaJoB HHTepBadoM acrapudmor sxenozuuuil, B npepenax Ko-
TOPOTG BCe TPH XapaKTEPUCTHUECKHE KpUBbIE NMPAMOSHHEHHB!.

3Havenue rorozpagiuqeckod eyaau onpeleNaeTcaA OTALALHO LAA
KA#MAOr0 CBETOUYBCTBHTEALHOTO CJIOA.
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Basanc uyscrsuredpnocTy uBeTHOTO (oOTOMaTEpHANa HAXORAT
KaK OTHOWEHHe Hauboabliell CBeTOYYBCTBHTEALHOCTH OAHOTQ H3
€j10eB K HaHMeHbLIe:

Bq=Smax{Smin-

Bananc KoHTpacTHOCTH COOTBETCTBYET Pa3sHOCTH HaKGOJBLIETO
H HaAMeHBbUIEr) YacTHYHBEIX KO(DQUIHEHTOB KOHTPACTHOCTH:

By = Ymax — VYmin-

[TonHy10 OLEHKY CBOHCTB HBETHBIX MNEHOK AAOT NO Pe3yabTaTam
NMOCTPOEHUA KPHBBIX 3aBUCHMOCTH KoaddruHeHTa KOHTPACTHOCTH,
IVIOTHOCTH BYaldH H CBETOMYBCTBHUTEJNBHOCTH OT BPEMEHE MpOsB-
JeHHA.

IlpH CcOKpaleHHOM HCIBITAHHH CEHCHTOIPAMMBL FIPOSBASIOT B
TeYeHHe ONTHMAJLHOTO BPEMEHH H 10 HHM ONpejesioT OCHOBHBIE
CEHCHTOMETPRUECKHE XaPaKTEPHCTHKY.

CBerouyscreureAoROcTs UBETHOIX oTobymaz HaxONAT no op-
MyJe

§ = 100/Hp142,.

TIpy nenuTaHuy UBeTHHIX poTobyMar oNpelensoT KosdhduuneHt
KOHTPACTHOCTH 110 MeTOMy, CNIHCABHOMY paHee, Flose3Hbili HHTepBAN
BKCOO3ULUUA UBeTHRIX QOTO3YMAr onpeeAfioT TAK Xe, KAK R YepHO-
GesBlX — IO CTaHAApTY.

Jlyis BO3MOHOCTH NpHMeHeHHS B NPaKTHUecKofi pafote doro-
MaTepHaNoB 3apyGeBelX ¢HUPM NpHUBeieM NPHOTHHEHHLIT Hepesol
YHCeN CBETOUYBCTBHTEJBHOCTH:

rocT JHH ACA rocr JWH ACA oA

4 8 B 63 20 70 '
6 9 6 90 21 100
& 10 8 130 23 i40

il 12 12 180 24 200

16 12 16 250 25 300

22 15 25 350 27 400

32 16 32 500 28 600

45 18 50 728 30 800

Mpumevarwne B pauHol padore SHAYSHHA CRETONYSE-
CTBUTENEHOCTH npHEeAeHH! B €AMHHLIN rOCYI1ipCTEEHHOFO CTaH-
napva (FOCT)

§ 8. CBETO®HNDBTPH

CsetopuibTpoM HasbiBaeTcA ol-
THYeCKas CPela, UIMEHAGIAnA ClleKTPAAbHbIHA COCTaB NPOXOAALLEro
yepez Hee cBeta. CererodunNbTph, npuMensieMmuple B ¢dotorpadus,
NoApa3sAensaTesl Ha NBeTHble (MOHOXDOMATHUECKHE, 30HAABHEE,
cyOTpaKkTHBHbIE, KOMIEHCAUROHHBIE), HEHTPANBHO-CEPLIE, NTONAPH3A-
LHOHHBLE,
Ilpernote ceeToPuabTpol WMEIOT H3BUpaTeNBHOE HOTAOUICHHE
ceerta (puc. 87). B 3aBICHMOCTH OT KOMIOHEHTOB, BXOJAALMHX B HX

103



Puc, 87. Kpumasn cnex-
TpaALHOTO 1NOr10nIeHHs
cBeTouasTpa
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COCTaB, OHH NO-Pa3HOMY H3MENSIOT TNPOXOASILHH Yepe3 HUX CBeT.
MoHoxpoMaTHuecKne CBeTOPHALTPLL NPONYCKAIOT 0 OTPAIKAIOT AYUH
‘B y3KOil cnekTpaanHoii 3one. HIX npuMensior B OCHOBHOM NP Hay-
X peeaegosanunx  (puc. 88). CyOTpakTHBHBIE CBETO(GHALTPLI
(abcopOunonnnie WJIH KOPPEKTHPYIOUIHE) NPONVCKAIOT HPOKYIO
o6sacTh CNeKTpa H HCHOJL3YIOTCS NPpH cyOTpakTHEHOIN UBETHONH ne-
uatu, Kaxasii cseroGuabtp u3buparensio norJouaer B 04HON H3
Tpex obaacteil CNEKTPa BHIMMOrO CBETOBOTO INyuka CHHHII LBET
¢ aannamu Boan 400—500 am. Liser cyGTPakTHBHLIX CBETO(HIALTPOB
SIBJIAETCST IONOJHUTEIBHLIM K 11BETY TOTJIONIAeMEIX HM Jyueil,

Koppextnpyiouine cy0TpakTupHbie ¢BeTOPHALTPL (JKeaATHIH, myp-
nypunii, roayboii) umeior 20 rpaaaunii onTHYCCKOH IIOTHOCTH, BLI-
paskennoii B yeJaoBnbix npouentax ot 5 ao 100.

Komnencaunonusie cBeTOQHALTPE MOMJIOILAI0T KOPOTKOBOJIHOBYIO
80HY CHEKTpa H IPHMEHAIOTCS NPH CBEMKAX ualle Aas YepHo-Gebix
(poTtomarepnanos. MxX uenonbaylor ags nepepacnpeesenns sneprin
NO CNEKTPY CBETOBOrO Nyuka (/J1st NOHAKEHHS UBETOBOI Temnepary-
pLl H3JYUEHHS) .

[pumensia ceetoduabTp, H3GHpATEABLHO UOrAOWMAKUK cHie-
(uoneTopuie Ayud, MOMKHO AOGHTLCH YJAYUIIEHHS OCpPEAauH yepHo-
Geatim (otomaTepnatom nsernuix obwvextos. Ilpn BuGope cBere-

25} § 25}
15k 15
a9 &\\\\\\\ 5N\ ——

| SN
400 450 500 550 600 G50 700 400 450 500 350 604 630 0)nr
g 2

Puc. 88, Kpnpue CHesTpassnoro Noraouienns ceetofuasipa:
@ — MonoxpoMarTuucckoro; 0 — CenexTHBHOTO; 8 — cYGTpaKTNBNOre; 2 — KOM-
NEHCIUNOHHOTT
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duabTpa HEOOXOAHMO YUHTHIBATH, WUTO IKeJaeMblil aperT Momer
OLITL NOJYYEH TOJbKO B TOM cayuae, ecian chLeMounplil poTomaTe-
puaj YyBCTBHTEJEH K LBETaM, MPOXOMAULHM Hepes Jaunplii cBeTo-
uanTp.

C noMoulbio CBETO(pHABTPOB AOCTHTAIOTCA pPas3HuHLIe CBETOBLIC
spdexTnl NpH Cchbemke (CheMKa JHEM IOA HOWb, NOAUEpKHBAHUE
ABIMKH H T. /L), H3MEHSIETCSH TOHAJIBLHOCTH (POTON30OpaKeHis, CMAT-
YaeTes «KeCTKoCTb» pucydka. OOLIYHO MOJBL3YIOTCR TBEPALIMH CBe-
TOGRIALTPAMH, HO HMEIOTCA H JKHAKHE. TBepablit cserouabTp Npe-
cTanaser co6ofi OKpaleiHoe B Macce CTEKN0 WIH OKpaulennyio xe-
aatnuosyio naenky. Juakne CBeTOQHALTPH NPEACTABISLIOT coboit
oKpaulennLle PacTBOPLl, KOTOPLIMH HATOJISIOT KIOBETY € IHJIOCKO-
NapanaeLHEIMH CTEK/SHHBIMH CTeHKaMi. B 0fHO# u3 GOKOBHIX CTe-
HOK cJlelaHLl OTBepPCTHsl, 3akphiBaembie NPoOKoil H npeanasnatcH-
Hble JU15 HANOJIHeHHs KIOBETLL.

CpoiicTBa CBeTO(GHIBTPOB ONpeleasioTess ¢ TOMOIbIo npnbo-
pPOB — CHEKTPOPOTOMETPOB, HIMEPSIOINX MIOTHOCTD CcBeTOPHALTPA
Adsi PA3AHUHBIX JUIHH BOJH. ClERTPaTbHbIe XaPAKTEPHCTHRH CheMOot-
HBIX KOMIENCAHOHIBIX CRETOMHILTPOB, BLIpaKalolilie HX nponycka-
§ie B PasaMuibIX yuacTKax COeKTpa, NoKasaHbl Ha pHC. 89. Ceeto-
GUALTPL XaPAKTEPHIYIOTCS KPATHOCTBIO — YHCJIOM, IOKA3LIBAIOUINM
BO CKOJbKO pa3 HEOOXOAHMO YBEJHUHTL BPEM$ 3SKCIOHHPOBaHHs
npH HCIOAB30BAHUN Aannoro cseropuanrpa. Kparnoers cBETORPHAL-
Tpa uenocTosHna. OHa 3aBHCHT OT CHEKTPAaJbHOR MYBCTBHTEJb-
JOCTH MCMOAL3yeMoro (oToMaTepHana M CHEKTPANLHOrO COCTABA
chemounoro ocsettens. [1pu poiGope CBETOPUALTPA YUUTHIBAIOT, UTO
oIl OCBeTARET 11BeTa, OJAM3KHE K ero 1Bery, u sateMmuser QOGpaTHhe
(RONOJHHTEJNbLHBEIC) eMy [BeTa.

[Ipu cvemre na usernbie GoToMaTepHaLl NPHMENAIOT TAK HA3LI-
BaeMble KOHBEPCHOHHBIC CBeTO(DHJBTPE, NPHBOJALIHE COCTaB Mpo-
NYCKaeMOro HMH CBeTa B COOTBETCTBHE ¢ TpeOOBAHHAMH HCHOJb3Ye-
moro cnemounoro goromatepnana. Oun 103BOJSIOT HIMENNTL LBe-
TOBYIO TEMIIEPATYPy NPONYCKAEMOro CBeTa,

ITpn o6paGorke (oromMaTepHanos NPHMEHAIOT 3aUNTHLIC CBETO-
(PUALTPHL.

U
% ks !
ol — 1A% 5
50 }-% 3 '\;-5\‘ N7 3 #35
B T
8/l <//% ...é‘}
- 1 o Q2L =
[/ — 5 i— p——
]

0 vog w89 E90 530 600 650 MM

Puc. 89. Kpupuie cnekrpassiore norao- Pauc. 90. Cxemn JteiicTeua  JABYX
UIeHHs CheMOUHLX CBETO(NALTPOB NOAAPHIAUHONNEX  CBETO(HABT-
pos
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Mpumenense samuTHoro cseroduasTpa
HAnrs ocsewenun patiouezo mecra

113 (sxenro-zenenmiil) Yepuo-Geavie hoTobysmarn

P-7 (cBerno-kpacuuiii) dotobymara «YuuOpom», a Takixe uep-
no-6enule NO3HTHBHLIE (QOTONACHKH H
AHANOIHATHBHLE (i)OTCI HJIACTHHKR

107 (remuo-KpacHubifi) Haooproxpomarnueckne oromatepHa-

5 JIbl BBHICOKOf CBETOYYBCTBHTE/IBHOCTH

166 (rxopmunepo-zeneuunfi)  Iletune nosuTuBHHe (oToMarepHanw,

B TOM uncae ¢orobymara tena «Poto-

users

170 (remno-zenenutil) 1lseTunle neratnenuie n obpauiaeMuie i
qepuo-Geanle nanxpoMathHieckne Goro-
MaTepHaan

Opanikesnit Bpomocepebpsintie 1 xaopobpomoceped-

E{mme dotobymarn
HANO3UTHBHBE (OTONAACTHUKH, TMO3H-

Cuerjio-Kpacuniit
THBLLE qepHo-Gespie doTonaeHkH

Temuno-kpacuuii HaoopToxpoMaThueckie (oTomatepha-
Bl
3enensifl [MTanxpomaTnyeckue oToMaTepnannl

Han oGuwezo ocaewerus aafioparopuut

103 (remuo-zeneuntil) Hzonauxpomartuueckue otoMarepuanu

208 (TeMHO-Kpacubliii) HMsoxpomatuyeckue Qoromarepuannl
Jlan gororaboparopru ghonaped OJIP

Ne 1 (rpacno-3eneunit) Uepno-Geanle hoTobymary, AHATOIRTHE-

nsie (OTONNACTHHRA, NO3HTHBHME (oO-
TOMJEHKH, JeCeHCHOHIHINPOBAHNbIE H30-
OpTOXpOMATHUCCKHE (OTOMATEPHA ML

Ne 2, (kpacne-seaennii) jooproxpomatiateckne horomartepHa-
bl

Ne 3 (remuo-zencuuil) Hecencnbuansnpopanupie  HI0NaHXpo-
MATHYECKHE H NauxpoMaruyeckue Qoro-
MaTepPHAILL

Heiirpaavro-cepoie cseTopurbTpol npe1HasHavaloTes 1158 YMeHb-
HIeHHs KOJMHECTBa cBera, npoxoasulero Ha Qortocnoi, 0e3 nabupa-
TeabHoro cperonoriomweHus. OHH NPHMEHAIOTCA OpH  (POTOKHHO-
cheMKax B CJaydae, Korjia HeBO3IMOXKHO YMEHBUINTh 3KCMO3HUHIO
nyreMm aAnadparMHpoBanHud oO0LEKTHBA, a TAKMKE NP MaKpo- H MHK-
poycTpoitcTBax, CcnekTpooToMeTpHYECKHX HJAH (POTOMETPHUECKHX
npubopax. ITH CBETOGHALTPL HIrOTOBJAIOT H3 ONTHUYCCKHX CTEKOJ
mapku HC.

Hoanpusayuonrote €eerouAbTPLL CHHXKAIOT BJAHSHHE OTpaNce-
HHIl OT HEMETAJJIHYCCKHX IJISIHIEBBIX TIOBEPXHOCTEI, He H3MeHss NpH
3TOM CHEKTPaJbHOrO COCTABa MPOXOAsINEro uepes Hux cseta. Mx
NPHMEHAIOT B TOM Cayuae, ecay NHpH cbeMKe Tpedyercs yCTPaHHTh
GAHEH OT BO/BI, CTEKJIA, HOBEPXHOCTH OKPallCHHBIX 0J1eCTAINX npe/t-
METOB.

Tloaspu3aunoHunit cBeToQWILTP HMEET TOHKYIO NpPO3paunylo
IJIGHKY € 3aKpemyieHHbIMH OMCHbL MEJIKHMH KPHCTAIaMH NOJAsSPH3YIo-
LIero BeleCTBa, OPHEHTHPOBAHHLIMH B OAHOM Hanpasienud. Ilneu-
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Ky KpenmsiT MeXJy ABYMSl KPYTJILIMH 3alIHTHBIMH ctekaamu, Cpero-
(HJaLTP HMeeT ABOIHYIO ONPaBy: BHEIIHAsS Heo6X0aAUMA AJSI YCTaHOB-
KH CBeTO(QHIbTPA HA 0OBLEKTHBE, a BHYTPEHHsIsi — JUIA MOBOPOTA €ro
BOKPYr ONTHYECKOH OCH M YCTalUOBKH B NOJOKeHHe, NpH KOTOPOM
NPOHCXOMHT BhIAGJEHHE H H30OHpaTebHOE NPONYCKaHHe CBETOBHIX
BOJII B ONpeJdeJJeHHONl NJIOCKOCTH M ycTpanenne OGJHKOB Ha (oTo-
usobpaxenun (puc. 90). XapakrepHcTHKA CbeMOYHBIX CBETO(QHJIBT-
poB npusejena B TabJ. 2.

Fr1ABA V

ACCOPTUMEHT U XAPAKTEPHCTHKH
YEPHO-BEJIbIX ®OTOMATEPHAJIOB

§ 1. CTPOEHHE YEPHO-BEJIbIX ®OTOMATEPHAJIOB

CpeTouyBCTBHTEJNbHBIE MaTepHa-
JIBl COCTOAT H3 JIBYX OCHOBHBLIX uacTeil: BOCIPHHMUYHBOIO K AeHCTBHIO
SHEPrAN CBETa 3IMYJLCHOHHOTO €105 (OAHNOrO WJIAH HECKOJbKHX) M
NOAJNOKKH (OCHOBDI).

TosuuHa 3MYJILCHOHHOTO CAOS HETATHBHLIX il TIO3HTHBHEIX (DOTO-
naenok 5—15, poronaracruaok — 15, poTodymar — 5 mkm. Kpucraa-
JBl rajzorennaa cepedpa pacnonaraloTesi No TOJAUHHE 3MVJILCHOH-
Horo ciaoa 8 20—40 spycoB H HMEIOT AMAMETPH B IONEpPeuHHKe OT
JeCATHIX JAOJeil MHKPOMCTPA /i MEJKO3GPHHCTHIX [0 HECKOJLKHX
MHKPOMETPOB JIIsI KPYNHO3€PHHUCTHLIX 3myJabcHil. HekoTtopuie copra
yepHo-Gesibix HeraTHBHLIX MATEPHAJOB HMEIOT ABa 3MYJbCHOHHBIX
CNOS: HHKHHN MEJKO3EPHHCTHIH H MaJOuyBCTBHTE/IbHBIH, BepPXHHI]
KPYINHO3EPHUCTBIE 1 BHICOKOUYBCTBHTE/ILHBLIL,

Crpoenne uepHo-6e10ii no3uTHBHON NMIeHKH u ¢oTtodymar npn-
BeeHo Ha puc. 91, a—a6. Ha cxeme nokaszauwbi: I — 3MyJbCHOHHBL
cnoit (oamu man jsa), 2-— nojcaoit, 3 — noakpanieHHas NPOTHBO-
opeoanHas ocnosa, 4 — ycaosno-GecuBeTnasi 0OCHoBa, 5 — NpPOTHBO-
CKPYUHBAIOUM{ OKpallennsiii npoTuBoopeoibublii caoil, 6 — samnr-
HBI JKeJaTHHOBBIA CJ0i, 7— GapHTOBLIl noAcaoil, 8 — Gymazknasn
NOAJNOKKA.
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Pue. 91, Crpoenne uepno-Geanlx KaTylleuuwx nepopnposiii-
noit (a), opmatuoll nenepdopuposanuoil (6) NOIUTHBHBIX o=
TONJICUOK U gepHo-Geaoi Gymaru (8)
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= Tab6n 2. XapakTepucTura CheMOYHBIX ceeTohNILTPOR

w

601

OpueHTHPOBOUKASR
KpaTHOUTH 108
HepHo-0einx

HETaTHOHNX NJCHOK

«Poros
CretoduasTp Crekao Noraouwaemuie Jyyi IMponyckaemure ayun Jleficrene ceeroduasTpa
Cper
Jnenno# AAMUB
cper HOKa. 0=
JLEATH
?;:;»131414;} (eatuft HKC-12 1,4 1 t&p’ﬂf‘fpacpuone'wm:le, Hactuuno cuume, ro- Vayumaer useronepesawy
JICTOBHE,  HACTHY- Jaylue, seqcubie, kea- W OPHTEMHSCT CHHE-TOAY-
HO CHHHE THE, OpaHxesne, Kpac- Oble LBeTda, HECKOJLKO BH-
Hble ceeraner Gedbe, Mearne H
Kpacuble usera
4
K-2*%  (mearmil) JKC-17 2 1,4 Vawrpaduonetosie, Toay6ue, seacnue, Jlaer Gogee CHABHBI, yeM
uoseToBLe, Ccunne Aearue,  opanmesue, cperopuantp K-1,4* s3p-
Kpachue thexr. Heckonbko nosbia-
€T KOHTpacT Hiolhpazenus
0-28* (opanmesuit) OC-12 2.8 2 Vaurpabuosetossie, Kenrwie, opawkeswe, Tloauepkupaer ofinay-
duonerosuie, CHHHE, KpacHBIC Hocrh neba, naer sdexr
ronyGue, 3ejeHue rposn. 3HauuTe LHo NOBH-
uier KoHTpact uaobpae-
e
K-5,6 * (kpacuuiit) KC-11 56 28—4  Vastpaduoseronue, Hactiuno opawkeswie, (uoneTOBHE, CHEHE W TO-
(proneTOBLIC, CHINE TO- KpUCHbLlE ay0ue uBeTa TNoJyuaores
JAyOule, 3eneHble, Ked- HAa  OTHEYATKE HEPHEIMH,
THE, HaCTHYHO OpaHKe- OpanKeBHe W Kpacuble —
Ble Geatmu
JK3-14*  (xenro-ze- K3C-5 1.4 1,4  Vastpadronerorte, Yactuuno roaytee, ze- [lo zeficTerio wmanmomnwaeT
JAeHbI  CBETABIIT) dHoTeTOBHE, YACTHYHO JeHHE, JKCATHE, OpaH- KeJTHI cBeTOPHABLTP
rosy6ue JKeBhle, KpacHme cpeanefi MAOTHOCTH
JK3-2*  (®eato-zene- JK3C-9 2 2 Vantpadwoserosue, 3enentie, weatwe, [lo nefiersmio Hanomuwaet
HEIH CPenHHii) tduoseTOBLNE, CHHME, TO- OpaniKenkle, KpacHhe HeATHIH cpeToOHABTD
ny6ue GoabLIOR MJOTHOCTH
r-14* (cserno-roay- C3C-17 1.4 1,4—2 JKenarwe, opanxenuwe, OHOAETOBHE, ciame, CunxaeT KOHTpacT cox-
6oi1) KpacHhle roayBuie, 3enennie HEYHOTO OCBEILeHHA W noj-
uepKMBACT Tepeaavy BO3-
AyiHoili ABIMKH
Y®-1*  (yasrpaduone- JKC-10 1 1 abTpadroaeTonne Bech BHIRMHA cnekTp Cuumaer OeficTeAe VJb-
TOBHHI) TpadHoseTOBLX ayueli H
YJAVUIIAET TeM CaMmbiM me-
pelauy  KOHTpacTa TipH
ChEMKE B TOpax
H-4* (mefitpasbno-ce- HC-8 4 4 — To xe IMospoaser Gea wH3aMene-
phiit) HHS  ACHCTBYIONIEro  OT-
BEPCTHA OOGLEKTHBA YMEUb-
WHTh KOJHYECTBO CBETa,
npoxonamero or ofibexra
cheMKH na (oTocaoi
[Td-4* (noaspuza-  — 28—4 28—4 — Bech BuauMufi cnektp VwenbllaeT spkocTh Gan-
HHOHTL) KOB H OTpaykennii oT raad-

1EeBLIX  HEMCTANIHTECKHX
nopepxHocTeil B oTpaxe-
HHH OT NOBCPXHOCTH BOAM




Jas aydidero yaep:kaHHS 3MYJNBCHOHROTO CJIOA HA NOZJOXKKY
$0oTONAACTHHOK H (POTONJEHOK HAHOCHAT cTelnadbHuit noacnofi Tou-
uiaHoit oxorto 1 Mxu, Ha 6yMaxHyio MOMNOKKY ADH HIFOTOBJACHHH
doTofymar noaArsaT GApPHTOBHA NMOACHCH, Pas3sieNfOWRE MOLJOH-
KY R 3MYJIbCHOHHBIH cl0l 1 HpeloXpaHsioMyl TOCAeAHAA OT XHMH-
UeCKOro neficTBHA HEKOTODHIX BELUECTB, NPHCYTCTBYIOUWMX HHOIAA
B Oymare. BaputoBblll noicaoll yMeRbuwIaeT BIMTHIBAHHE 3MYJbCHH
B NOMJOXKKY, NoBonuaer Sesan3ny (oro6yMard UAH onpefeaseT ee
IIBETHOCTH B cJy4ae ero NMoRkpatwyBannda. [Ipn uaroToBiennu (poro-
OyMar co cTPYKTYpHON NOBEPXHOCTLIO HA GapHTOBHIE NOACAGH npej-
BapHTEILHO HAKATHIBAOT peavedHblit PUCYHOK. :

C ofpatHofi CTOPOHEl OCHOBHl (POTOMAEHKH HAHOCAT CNOi,
npeaynpexaaouiil odpazopayune sneKTPOpPa3pPAnCE ¥ nopuy oTo-
IVIEHKH. JTOT CAOH TaKKe IPENATCTBYeT CBePTLIBAHHK (OTONNEHKH
B CTOPOHY 2MYJABCHH. ¥ HEKOTODPHIX {(POTONMEHOK OH BBIIOJHSET POJb
NPOTIBOOPEOIBHOrD €105, B 3TOM cayuae ¢ioit npexcTapasetr coboi
. MepeKnch Maprasua HJAH APYToro BelllecTBa, PAaBHOMEPHO pacnpene-

JIEHHOTO B ClIoe XKedaTuHa U ofeclBeduBalouleroca Bo BpeMA XAMH-
Ko-botorpaduueckoli oOpaboTkn doromateprana. DBoablIHHCTBO
$oTOMATEPHAJOB H3MOTOBJAAIT ¢ HCHOOAB30BANHEM CIEUHAJIbHBIX
OKpallieHHBIX OCHOB, o0ecneUlBALIAX HPOTHBOOPEOALHOCTD.

§ 2. POTOINNIEHKH

DoTorneHKH, NpeiHa3sHavyeHHHe

ANa XyporiecTBeHHoH, penopraxHoli 1 awburensekod dortorpaduu,
NenaTes Ha CNenymoliye OCHOBHEIE TPYNNB: YepHo-(ejbie HeraTHs-
HBle ¥ TNO3NTHBHblE, LBETHBIE HEraTHBHBE MAacKUpOBaHHBIE R He-
MacKHpOBaHHEIE, YepHO-Gesiie W UBETHHE obpallaeMule.

Uepno-Gensle doTondeHky aasg obwedororpaduueckux Hened
BBHINYCKAOT cnenyiiinx Mmapox: «doro-32» — HeraTABHAA Manofl
CBETQUYBCTBHTENBHOCTH (MeaKosepHuctan); «Doro-6bs — HeraTus-
Haa cpefHedl CBeTOUYBCTRATENbHOCTH; «P0T0-130» — HeraTuBHagq
BbICOKOH cBeToUyBCTBUTENbHOCTH; «®070-250» -— HeraTuBHas BHIC-
el CBeTOMYBCTBHTEABHOCTH.

[Tokazatenn u Apyrie TeXHHUeCKHe LaHHbIe 1epHO-0eRBIX Hera-
THBHBX GOTONNEHOK perjiaMeHTHPYITCH CTAHIapTOM.

CpoficTRA uepro-GeanX GOTORNEHOK

MNoKasaTean shorodt «Sorohi  aboto-idlr  adoToD50e
CreToNyBCTBRTEHLHOCTD, 32 65 139 250
e AMHHLBL CTAHAAPTA
PrromenaveMeed  kosp- 0.8 0.8 0,8 0.8
hHUNERT KOHTPACTHOCTH
Bpema nposppenus maa 610 610 8—11 8—11

NOAYYeHRR PEKOMEHAYEMO-

7o  KoadduUMeHTa KOUT-
. PACTHOCTH, MEH
. Marcnmansubit  koaddn- 11— L3 I—1,3 1—-1,3 1—-1,3
. BHENT KOHTPACTUOCTH
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Moxasarens ePpoto-ily  edorobis  «doto-130r  wdoTo-250w

Ta, He MeHee 1,5 1,5 1.5 1,5
OnTnyeckas AN0THOCTh

Byasu, He Gonee 0,04 0,05 0,06 0,1
Paspenraioman cnocof-

HOCTh, Auuuil Ba 1 mm, we 138 119 100 82
MeHee

dddertaBHan  cBeTOYYB-

CTEHTeABHOCT, % ofnef

CBETOUYBCTEHTENILHOCTH

32 ¢BeTOMHABTPAMH
wenteim KC-18, He me-

nee 40 40 45 . B0

opasumenan  OC-14, ue _

Menee 15 15 20 20
Qororpadudcckan  LmWpo- _

kpacheim KC-14, He Go- 2 2 - 2 3-8

nee

Mpumewannn: |. 3ieck OPIBOAATSA XAPIAKTEPHCTHRY ANMA GoTONICHOH,
uuelol.u,ux rOcYAAPCTESHRL JHAH KauecTea,
2. [IpHEeaSHAME XAPAKTEPHCTHER TOCTHrATCA Tpi obpadorke hoTonasHoKk
B crporou COOTBETCTBIH ¢ TPEOOBIHIAMA TEXHOAOMHMECKHX HHCTRYKUHTL

3apaaky kaccer H XUMHKO- c])o"rorpaqmqecxyto ofpaboTky Hera-
THBHBIX NJACHOK CJAeAYET INPOBOAHTE B AOAKOH TeMHoTe. FapauTwnii-
HEIi CPOK rOZHOCTH (POTOMNEHOK CBETOUYBCTBHTEABHOCTHID J2—
—2,5 roxa; 65 11 130—2 roxa; 250-—1 roa. 3a 310 Bpems AOHYCKaeT-
CA YMeHbLIEEHe CBETOUYBCTBHTENbHOCTH A0 40 Y% u noBblUeRHe
IJIOTHOCTH Byamu go 50 %,

Obpaiyaemote wepro-Geave oronsensu OY-45 u OY-180 npen-
HazHavualoTesl AJAd MOoJayYeHHst HO3UTHBHOrO usobpamedus. llocae
CBeMKH 3TH (OTONNEeHKH 00pabaTHBAOT METOAOM OGpalleHus.

OcnoBhne nokasatenH YepHo-GelmMX ¢GOTONACHOK

oY-45 OU-18)

Homrnanehan  ¢peTOUYBCTBUTENBHOCTD,
eIHHHUE CTanfapTa

NpH AHEBHOM CBeTe 45 180

NpN HCKYCCTBEIHOM CBETE 32 250
Kosdduouent konTpactHocTH nocae xu-  1,.2—1,6 1,1—1,5
MHKO-poTOrpapuieckos obpaboTKH
Paszpemaiofan cnocofHoCTk, MM 100 - . 80
OnTHYecKan NAGTHOCTL

MHHAMANLHAA 0,09 0,09

MAKCHMANbHASR 1,8 1,8
[Mpeaen cencHBuAHIAGHE, HM B60—740 660 —700

OcHoBa 3THX $OTONNEHOK TpHaueTaTHas, GecUBeTHAdA, C YEPHLIM
NPOTHBOOPEOJBHBIM  NOAc0eM, olecUBeYHBAIOUIHMeA OpH  orle-
JIHBAHHH.

DoroTeXAUeCKUL RACHKY TIPEAHASHANAIOTCA ANA PeNPOAYKIIOH-
HHX pabor. PoOTOMMEHKH BEINYCKAIOTCA B BUAE AHCTOB PA3MEpOM
or 13> 18 po BOX 60 cm u B pyaonax., QOTOTEXHIYECKHE NIEHKH
o6o3navens Oyksamu OT ¢ ABY3HAUHBIM W.IH TPEX3HAYHBIM HHACK-
coM. Ileppas HAH ABe nepBnie LHGpPE NPH TPEX3HAYHOM IIHIEKCA
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ofGosnagaior npubGanxKennoe 3HauyeHue kosdduunenta KoHTpacT-
HOCTH, UTO cooTeeTcTBYeT rpaftauun 1, 2, 3, 4, 10. Bropas n Tperns
uuQpbl HHACKCA NOKA3HBAIOT Xapakrep cencuOuansaunn Qoronieu-
Ki, a HMeHIO: O — HeceHCHOMJM3HpoBaunasa, 1-—oproxpomaTtHue-
cKkas, 2 — psonauxpomaruueckas. BykBu Ha MecTe UH(pP Y HEKOTO-
PBIX TeXHHYECKHX (DOTONICHOK HMEIOT olnpejieneltse 3Hauerus: M —
MaTHpOBaHHAs H T. A.

Texunueckue doronaensu (raéa. 3) UMeOT NPOTHBOOPEOAbHLIE
NPOTHBOCKPYYHBAlOLLHEe OKpaluennpie c¢JoH, obecnBeuuBaloUinecs
npu  xumuko-pororpaduueckoii obpaborke: HeceHCHGHIH3UPOBAI-
HLle — KPACHOTO  UBETd,  OPTOXPOMATHUYECKHE — TEMHO-KPACHOro
LLBeTa, H30MaHXPOMAaTHYECKHE — 3€/1eH0r0 1LBeTa.

T a6 a 3. Ocuopiinie noXazavenu TeXuuyeCkux (oTonienox

PesoMenaye- i Paspeman- MEEEii.
. osman | "W | Ourieckan | PRI | o,
enka HYBCTBUTEAR: | KO ﬁl']ﬁ_“l;:!:_ll'l' By, ,l"g;"lﬁ"ﬂ a1 atw.| mAOTHOCTH,
HOCTD Kc:luc‘"ru ne Goaeg | J:L' weHens | HE Meuee

OT-10 11—22 1,340,113 0,1 100 2
DT-11 16—32 10,1 0,1 100 1.8
OT-12 65—130 10,1 0,15 73 22
OT-20 4—11 2,20,1 0.1 100 3
OT-22 ITe menee 8 — 012 100 3
OT-30 1—2 ITe mence 3,2 0,06 116 3
DT-31 8§—22 3.2 0,08 116 3
OT-32 16—32 3,2 0,08 116 3
OT-M He wmenee 0,5 0,4-£0,1 0,08 100 -
OT-41 0,5—1 45 0,08 183 3
OT-101 npoa- 0,2—04 10 0,06 250 36
BUTENL
HIT1-3 ppoasu- e wmewee 0,5 8 0,06 200 —
Tenh
q.1

Doronaenxu dan murpouromuposarus (tada. 4) HCHOALIYIOT
NPH M3rOTOBJCHHE KONHit ¢ YepHO-Ge/bIX M UBETHLIX OPHTHHAJOB,
B accoptumeHT (OTOMIEHOK BXOMSIT: uepHo-Oeable HEraTHsHble —
«Mukpar-200», «Mukpat-300», «Mukpat-300B», «Muxpar-900» wu

Ta6a 4. OcnoBnpe noKa3aTeau (pOTONJACHOK AAA MHKPOPHALMUDOBAHHA

O6uLas 3, = 5 . A
enetownerow |y cencudu | avewnn | chosoonot
Maeuka Tf:::::[’l‘::" ANINLAN Kosdupunment | muann na 1 s,
CT‘JH.".’! pra KOHTDACTHOLTH HEe Melge
«Mukpart-200» 2 Optoxpom 3 106
«Mukpat-300» 2,6 Haonanxpom 4,5 300
«Mugpat-300B» 8 ITanxpom 1 300
«Murpat-900» 0,02 » 3 660
«Mukpat-noautnns» 0,02 Oproxpom 27 350
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TMO3UTHBHAN — «MuKpar-fl03UTHE», DOTONJEHKH 3TOrO THRA BHIAYC~
KawT HenepOPHPOBAHALIMA H NepGopHpPOBAHHBIMY W PHHONA 35 MM
w pauHoft 30 u 50 M u KenmepdOpHPOBAHHEIMY WUHPHHOA 16 MM u
annHo# 30 n 60 M.

§ 3. ®OTONNACTHHKN

doTonnacTUAXY HeraripHeie 00«
mero HazHadennn, POTOMMACTHHKH 3TON FPYNNB NPeJHA3HAYAOTCA
JIS IONYYeHNsl HeraTHBHLIX H300paMeduil B XyNOMKecTBeHHOR H a0~
KyMeHTanbHOR (oTorpacun. Beinyckawt QOTOMIACTHHKH CACAYIO-
WHX pasMepos, cM: 68X 9; 93 12; 103X 15; 133< 18; 18X 24;
24 XX 30; 30X 40; 50X €0, @oTONAACTHHKH WiaccHHUUPYIOT nO
TpeM OCHOBHBLIM NpH3HAaKaM:

mo ofuiell cBerouyBcTBHTENBHOCTH, «D0oT0-90», «PoTo-130>,
«@oto-180», «Pot10-250> 11 «Po70-350» (urdpu MoKazuiBaKT cie-
TOUYBCTBITEABHOCTL B €IHHHLAX cTaHaapTa);

M0 CHeKTPAAbIOH YYBCTBHTEJALHOCTU! H300PTOXpOMATHYECKHe ¢
rparnuedl cercnbnausaunn 600 nM; wsoxpoMaTHUecKie ¢ rpauHuei
cencuGpausanyn 640 HM; mauxpoMaTiiveckHe ¢ rpanHuciH cercidar
auzauny 680 HM M NOHH:KeHdeM UYBCTBHTEAbHOCTH B 00.acTd
480 — 540 um; nzonakxpomatudyeckue ¢ rpaniueli cercndUIHIALLY
700 wbu; .

0o ko3PHUUIUENTY KOHTPACTHOCTH: MATKHE C Ypex == 0,9; HoOp-.
MaJBHBIE C Ypex = 1,3 il KOHTPACTHBIE € Ypex = 1,7. S

{TnotaocTs Byann dotomnacrunok (,1—0,2. Paspewmatoman chos
coBHocTh hotonaacTRHOK «PoTo-90>—70 auanii Ha 1 MM, «Poto-130»
u «PoT1o-180» — 60; «Po10o-250% 1 «Por10o-350> — 55 ANHU Ha [ MM,

Penposyknuonnbsie  GOTONAACTHHKH, ACCOPTHMCHT DPENPOAYK-
UHOHHBIX (OTONJACTIHOK OnpeleaseTcd OCOGLHHOCTAMH GpHrHlia-~
JI0B, C KOTOPBIX [IPON3BOAUTCA penpoiyunposaiue. 31H  (oTo-
NAACTHHKH BWOYCKAKT ABYX [pYON: penpOoAYKUHOHHEIE ROAYTOHO-
Bble H PempoAYKLIONHbIe wTPUxoBble. [Jo KOHTDACTHOCTH hepBas
rpynna BKJAOUAET HOPMANbHEIE C Ypex = 1,3 H KOHTPACTHHIE C
Ypex = 1,7, BTOpas — OCOOOKOHTPACTIILE C Ypex =3 U CBePXKOHT-
pacTHBE € Ypex =4 QoronnacTuaky. [To ceHCHORAH3AUUN MOAYTO-
IOBLIE B WITPHXOBLIE GOTOMMACTHHKY OLIBAIOT ABYX BHAOB: H300PTQ-
XpOMaTHYECKHe W TaHXpoMaTldeckire, OOWAas CBeTOYYBCTBHTE/b-
HOCThL NOJMYTOMOBLIX otomaacTHHox 55—11, wrprxoppix — 4—8,
Onrayeckas NJAOTHOCTb BYa/l He AoJqHa npeswwarte 0,1. Paspe-
waromaa cnocoliocTy NOAYTOHOBHX doTomnactikok 80, wWTpnxo- -
BHX — 70 JIMHHI HaA | MM,

duanosntusnpie goronaactaskn. HMx H3roTosasT ABYX cTeme-
vell KOHTPACTHOCTH: O0COBOKOHTpPACTHEIE W CBEPXKOHTpacTHee. Kpo-
Me& TOro, OH# Pa3AnYaIoTCA NO CHeKTPaAbHON HYBCTBHTEALHOCTH, -
CBeTOUYBCTBHTENLHOCTL GOTONRNACTHHOK 1—2,8.
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OcHOBHBIC NOKA3ATEAR AHANOIHTHBHLIX QOTOMAACTHHOK

> 0 s - -
Lo A
Hhie Hue
OGman  cperouyscTeutesbnocts 0,5—2,8 1—28 1—28
(S5, -+ 0,85)
Koshduunent  koutpactnocrtn, 1,5 2,5 3
PEKOMEHNOBAHHBIH Ypex
Bpemsn nposeaenus ans A0CTH- 3—5 3—5 3—5
JKEHHS PEeKOMEeHIOBAHHOro KDBdJ-
(hHUHEHTA KOWTPACTHOCTH, MEHN
OnrtHyecKkas NJIOTHOCTb BYAJIH MA- 0,06 0,06 0,06
HYC ONTHYCCKAHA NJOTHOCTDL CTEK-
na, He fogaee
Makcumansras onTHuecKas miaoT- 1.7 2,5 3
nocrs, ne Gogee
Paapemaiomasn cnocoGHOCTh, JH- 100 70 65

aui na 1 MM, He meunee
§ 4. POTOBYMATH

®otofyMmarn npeAHa3HauawTCs
JUIsl KOHTaKTHOI A NMPOEKIHOHHOM nevaTti B XyROXKecTBeHHOIi, 10Ky-
MeHTaabHON Qortorpadun u Aas TexHHYecKHX pabor. @oTtobymarn
BLIMYCKAIOT B BHAE QOPMATHBIX JHCTOB H pyjaoHoB. Pasmepur dop-
MaTHBIX JHCTOB, cM: 6X9; 9X 12; 9X 14; 10X 15; 13X 18;
18 X 18; 18 3X24; 24 X 24; 24 X 30; 30X 30; 30 X 40; 40 X 50 u
50 X 60. [lIupuua pyaonuoii dotodymaru, cm: 6; 9; 12; 18; 24; 30;
36; 40; 60; 90 u 100; anuna or 50 ao 250 m, lliupuna Qotobymaru
ans mMauwimHHOH ob6paborku, cm: 7,6; 8,9; 10,8; 12,7 u 17,8; nanna 75
u 150 M.

CBeTOYYBCTBHTEIBHOCTL UepHo-Genbix oToGymMar B 3aBHCHMOCTH
OT cocTaBa rajoreHuaa cepebpa Jexut B npejesax 0,2—15. Bpomo-
cepebpsinuie # xJopobSpomocepebpaunie (otobyMarun mpeiHa3Ha-
yaloTes JAJs NPOEKUHOHHOH H KOHTaKTHOH nieuaTH, a XJaopcepelpsi-
Hple H H0ZOXJOpOoGpoMOcepeGpsHbe — B OCHOBHOM i KOHTAKTHOI
neqati. OcHOBHbLIE NOKasaTean accopTHMenTa (oTobyMar npHBeje-
Hul B Taba. 5.

Cocras rajorequaa cepefpa, KOHTPACTHOCTb, TapaHTHIIHLI]
CPOK Xpauenusi, BUA NOBEPXHOCTH, TOJLUHHEA NOLNOKKH H LBET H3006-
paskenust (porobymarn yKasaHbl Ha ee yNaKoBKe.

Porobymaru nojipasiensiores na uepuo-teanie u userinie. ITo
HasHavennio GorobymMard nmoaApasAensioTes Ha TINI BHAA: A KOH-
TaKTHOI NEYaTH, A KOHTaKTHON K NPOEKUHOHHOH mnevaTtH, Aiad
npoekunonnoii newatu. [lo crpykrype nosepxuoctd doroGymaru
N0/Apa3/eNsIIOTCH Ha rJajkue H CTPYKTYpHele. B cBoio ouepenn
CTPYKTYpHble Oymarn jaeaarca Ha OapXxaTHCTYIO, 3epHHCTYIO (C pas-
HOIl cTefeHbio 3epuuctocTH) u THenenylo. Ilosepxnocth (orobGymar
OuiBaeT TJIAHIEBOH, noaymaTtosoil W MaToBoii. B 3aBucumoctu or
NJOTHOCTH MOAJOKEH (POoTOGYMArn AeJsiTcA Ha TOHKHE, NOJYKapTon
u KaproH. ITo uBety ocHoBul uepno-Gesanle dorobymarn nojpasie-
agiores Ha Geayio H okpauenuyio. Porobymard H3roTosjsioT Ha
Oymare-ocnose ¢ GeqpiM GapHTOBBIM MOKpPBITHEM, Gymare-0CHOBe €
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Ta6a 5 Ocuoenble nOKazatean doroSymar

Maxcumadnuag onTUNECKAas NA0THOCTE, HE MEHee
Faaawan doTobymara Crpykrypias dorobymara
Dovodymara ® ai'l:l;': 1:' :? ;lm“ “t;‘::: : o r::::: 131::1"? . MATOHAR -
TedLHoct SKENO: : o . 4
s R 1{2:;'5 B?ﬂfx:: € ’::’:::”' Ges aamuT r.n:::e ngg:-:: MaTORAR
caem HOTO cloR
«Yunbpous» Msirgasn 8—15 He wmenee 14 1.8 — 1,25 — - - —
Honymsrkas 8—15 12—1,3 1,8 1,3 1,256 —- 1,4 1,2 1,2
HopmMasbnas 8—15 1 -1 1,8 1,3 1,25 — 1,4 1,2 1,2
Kontpacrnas 5—10 0,0 —0,9 1.8 1,3 1,25 - 1,4 1,2 1,2
OcoGokonrpacTnas 2—5 He Gouaee 1,8 —_ 1,25 - - - —
07
«®oToGpom» Tloaymsrkas 5—15 1,2—1,3 1,8 1,3 1,25 1.2 1.4 1,2 1,2
Hopwmaabuas 5—1b 1—1,1 1,8 1,3 1,256 1,2 1,4 1,2 1,2
Kourpacruad 5—15 0,8—09 1,8 13 1,25 1,2 1,4 1,2 1,2
OcoGokonTpacThas 2—5 He 6oaee 1,8 1,3 1,25 1,2 1.4 1,2 1,2
07
«HosoGpom» TMoaymsrras 5—12 1,2—1.3 1.8 1,3 1,25 1,2 1,4 1,2 1,2
Hopmaabuas 5—I12 1—1,1 1,8 1,3 1,25 1,2 1.4 1,2 1,2
Kourpactnas 5—12 0,8—0,9 1,8 1,3 1.256 1,2 14 12 1.2
«bpomnoprper» Msrkas 3—10 1,4—17 1,8 1,35 1,25 1,2 1,4 1,2 1,2
[Toaymsrkas 3—10 1,2—13 1,8 1,35 1,25 1,2 1.4 1,2 1,2
Hopsansuan 3—10 I—I1.1 1.8 1,35 1,25 1,2 1,4 1,2 1,2
«Kontalpom» IMoaymsrkas 0.8—2 1,2—1,3 1,8 — 1,256 1.2 1,4 - —
«DOTOKOHT» » He wme- 1,2—1,3 1,8 —- 1,256 1,2 14 - 1,2
Hee 2
Hopuasnsuas 2 1—1.1 1.8 — 1,25 1,2 1,4 — 1,2
Kounrpacthas 0,5 0,8—09 1,8 - 1,25 1,2 1,4 - 1,2
Oco6okonTpacTHas 0,2 He Go.aee 1,8 — 1,25 1,2 1,4 - 1,2
0,7
«Hogokont» Markas He me-  He menee 1,8 — 1,25 1,2 1,4 — 1,2
nee 0,2 1,4
TMoaymarkas 02 12—13 1.8 — 1,25 1,2 1.4 — 1,2




NOMHMEDPHBIM NOKpPLITHEM H THOKON OCHOBe APYFrHX BHAOB (TKAHH,
nosiuMepHble MatepHads d 7. 0.}, [lo rpaganuoHHbiM rpynnam ¢oTto-
6ymary HoApaspenfloTCA Ha MACKHE, NOJYMATKie, HOpMaJibHHe,
KOHTPaCTHLIe, OCOOORQHTPACTHRE.

Hna TexruyeckHux paboT HCAOAB3YIOT TEXHIHECKHE PETHCTPHPYIO-
mue Qorobymarn. DTH ¢QoToSyMarw nperHas’HayamTCs TABHEIM
06pasoM AAf PasMHONEHHS TEXHHUeCKON ACKYMEHTalUMH W nonyue-
HHA (OTOKORUA €O WITPHXOBHIX MHJH TOAYTOHOBHX OPHTHHAJOB,
$oOTO3anuCH B pa3sIHUKEIX PETHCTPHPYIOWAX MpHEopax (ocUuAN0rpa-
(ax, kapavorpadax M 1. 0.}, QororenerpadHux annapatax, AsA
neyarn Hakaeek NpH H3roTOBJAeUHN KapT u Apyrux pabor. Texun-
yeckue otobdymarn OLIBalOT CAeAyOUINX BHAOB: pedaercrue, GoTo-
CTATHEIE, TEXHOKOMHUP, DOKYMeHTHbIe, ocuHadorpadHule, toToTene-
rpatpunie, Kaptorpaguueckie, perncTpupywpwpe Y®-67, Texnwuue-
ckHe Porobymary BHNYCKAIOT B BHAE JHCTOB U PYJOHOB,

FJ1ABA VI

P20TOCBEMKA
§ 1. OCBEWEHHUE NPH CBHEMKE

B ¢oroBocnponzBeieEHd  OKpY-
IKAOUIEro NPOCTPAHCTBA CBET HrpaeT BaXHyw poib. Obvem u ¢op-
Ma npeAMeTeB, MX HBeT, (GaKTypa NOBEPXHOCTH TeEPefanTca Ha
cHnMie Baarosaps oceeuiennio. [Ipu Bubope CBeTOBLIX YCAOBHA pe-
WaITCA TPH OCHOBHBIE 33Ja4W OCBEUicHHA: POTOrpaduveckas, Kom-
NO3HLNOHAAA ¥ H3obpasuTensBad. Poroepaduieckas 3anava CBA3a-
Ha ¢ TeXHUYeCKHMH BORPOCAMH, KYAa BXOAAT Ofpee/lenue npaBnib-
HOA  PKCMOSHUEH, €O3JaHUe Ha o0bexTe CheMKH ONpeAeAeRHOro
HHTEpBAJA OCBelleHHOCTel H ApKOoCTef, KOTOPLI CMOIKeT nepeiath
ncronbp3yeMull poToKnHOMaTepHan. Ilpn peilediln KOMAOILLUONHOL
3aa4d ocBeuleHus dororpad BHOHDPAET TaKUe CBETORME YCAOBASA,
ApH KOTOPBIX OGBEKT CheMKH H COAepXaHHe CHIMKA B uenom Obiau
6Ll TepeAaHLl AOKYMEHTAJNLHO ¢ XYAOXKecTBeHHUI ToUKN 3peHHd,
3aech B Ka4ecTBe 3JMeMeHTOB KOMIIO3HUHH HCROMbL3YIOT TeRil, GAHKM,
CBETOBble NMATHA U T. 0. Bnaroaapa cseTy KOHUEHTPHPyeTcs BHAMA-
HHe 3PHTENAA Ha OCHOBHOM OObEKTe W CKPHBAIOTCS BTOPOCTERCHHBIE,
Haobpasureivnan 3aja4a COCTONT B pelieHHR BONpOCAa Nepefasu
06BLeMHOCTR NPeAMeToB U NPOCTPAaHCTBA HA TAAAKOHR ABYXMepHO#
naockoetu cHuMka. [lepepaua npoctpaueTBa ROCTHraercsd, HanpH-
Mep, TOHAABHOH NepcnerTiiBofl, T. €. nepegayvelt SAH3KO PACIONOKEH-
HBEIX NpeiMeToB Oojiee KOHTPACTHEIMY IO CPABHEHMIO ¢ YAaJeHHEIMA
npeaMeTaMu. CbeMouHoe OCRelieHHe TMOMOTAeT HOAYWHTH (OTOH30-
6pax<ennd ¢ BolABJACHUeM Qopmbi, o6bema, PakTYpH i uUBeTa ofbek-
TOB, C TOUHHIM CCOTBETCTBHEM pe3yJbTaToB CBEMKH [MOCTaBJIeHHON
TeXHHYecKofl M XyHOoKecTBeHHOil 3anave.
ITo xapakrepy ocBelilelthe MOxeT GLITb CBETOTEHEBRIM H TOHAJb-
nom. Tipa ceeroTeneson ocbenlennn o0bem OORENTA CHEMKH BLIpA-
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}aeTcd YCTKO € NOMOILLIO SIPKO BHIPAXKEHHBIX CBETOB H Tefeil. DTOT
BHA OCBellelHs CO31aeTcs nanpapJeHHbM CBeTOM, NalaloiluM Ha
0O'beKT 110/1 HEKOTOPLIM yry10oM. TOHOB0e OCBelIeH e XapaKTepH3yeTcs
HeYeTKHM BblpazkeuneM obbeMa o6nekTa cbeMKH, Ilpu aTom 00BeKT
OCBEIILACTCH PAcCesHHLIM CBeTOM, MM CBETOM, HalpapBJeHHBIM na-
paaneanno onruueckoil och obbexktuBa (doToannaparta. Huorna
KpOMe CBETOTEHeBOTrO M TOHOBOTO OCBeUleHHs] NMPHMEHseTCH Tak na-
aniBaeMOe JiOKadbHoe W cHaysTHoe ocseuterune. I[lpu aokaasmom
OCBCUIEHIN CBRTOBOM IYYOK HAA4ACT HA Orpanuve#nyio vacts o0bexrTa
Han cwemounoro npocrpanctsa. Cuayarnoe OCBeUICHHE OTIHYACTCH
TeM, UTO HNePeiHHii MAan 3aTeMHeH, a NpejMeTH, HaXOAflluecs B
raydune Kaapa, ocseuiens 6oiee CHILHO,

OO0bekT cheMKil 00bIMHO OCBElLAeTCs B MOMELLeN i HeCKOALKHME
HCTOUNHKAMH CBeTa, PasiHYaloulMMHCS HallpaBJeHHeM CBETOBOro
IOTOKa M OTHOCHTEALHON HHTEHCHBHOCTLIO H NOTOMY JAAIOILHMH
HEOJHHAKOBLIE OCBELICHHOCTH 114 Pa3HulX yuacTkax o0vexra.

Pasanualor caeaylonike 1ecTh BHAOB ceeta (pue. 92):

ofunfi  3anoaustoutnii  obecneunsaetT mnpopaloTky aeTanefi
00BEKTa CHEMKH, HAXOANUINXCS B TCHEBBIX YHACTKAX;

OCHOBHOM HanpasJeHHBI (pHCYOULHIT) TpejiHasznaved AJs ocse-
LIEHHA CIOKETHO BaHOI 4acTH 0OBEKTA CLEMKH HJIH HEeCKOALKAX
o0beKToB; oH obecneynBaeT pasHuHUy ocBenlennocreil 00beKTa H
nepenaer oobem, Gopmy H (aKkTypy NOBEPXHOCTH NPEAMETOB, H30-
GparkaemblX Ha CHHMKE;

BLIpABHHBAIONIHIT NOJACBEUHBAeT TEHEBYI0 CTOpoHy oObekra
CLEMKH M CO37aeT TeM caMblM HeoOXOAHMBIil cBeToBoit Gananc
MeXK/LY CBeTJLIMH I 3aTeMHEHHBLIMH yuacTKamu. B xkauectse nerou-
HUKA BLIPABHHUBAIONIETO CBETAa HHOIJA HCHOJNL3YIOT IKpanbl-OTpaxia-
TeqH;

MOAEJMPYIOULHIT co31aeT GAMKH H TeHH HeOOXONHMLIX pa3Mepon
1 (hOpMBl A28 NOJYUEHHS TOTO WIH HHOro s(hpexra, nanpumed noi-
CBETKA 17143, BOJOC U T. .,

Obuud clenr Panobslte
= chzm
Orwobuoi nanpabrennsnt =
= cbem
§ Kowmpodui e —=
= (e @) i
5 — Jodexnt
Buipabuubaauud —
. P rbem Modenupyrwud
cdem = —

Pon
Pue, 92. Ocnopuiie pHAL
cBeTa
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KOHTPOBBIH CAYXKHT AJaA 0OPHCOBKI KOHTYpa o0BEKTa H OTaeJe-
HHA ero ot (GoHa;

(poHOBLI aeT HeOOXOAMMBI /sl KasI0ro KOHKPeTHOro cjy4as
ypoBelib OcBelllenus nosepxuoctn ¢ona.

K KakaoMy H3 3THX OCHOBHBIX BHIOB CBETAa NPECABABASIOTCS
cson TpeloBanus., B CBA3H ¢ STHM KOHCTPYHPYIOTCA CHEUHAJbHBIE
OCBeTHTeJIbHbe NpHOOpPH, pasanuaiolnecs Mexay coboii no xapax-
Tepy H3JYUeHHsi, MOIIHOCTH, BO3MOKHOCTH H3MCHATb AHAMETP H
HHTEHCHBHOCTL CBETOBOrO Ny4YKa H T. J.

EctectBennoe ocemenne. Onnoit u3 ocolennocreii 3T0ro suia
OCBELLCHHA ABJIACTCA €ro HENOCTOAHCTBO KAK 0 HHTEHCHBHOCTH, TaK
H To crnexkTpasabnomy coctaBy, DakTophl, BaHfIOUIME HA JIHEBHOE
OCBellelne, JIeJATCH Ha peryspubie W neperyasipusie, PeryasipHble
(dhaxTopnl BJAHSIOT Ha JHEBHOE OcBeuleHHe 3akonoMepho. K uuM otho-
caTest Bpems rofa, sucora Coanua u 1. n. [IpiMepom Heperyaspnsix
(hakTopOB ABJAIOTCH COCTOSIHHE NOroAH, AbIMKa u ap. C yseqanue-
neMm Buicothl CoJHIA TNOCTENEHHO MOBLIIIACTCSH HHTEHCHBHOCTD
cBeTa. B 3aBHCHMOCTH OT 3TOrO /IeHb NPHHATO JAEJMHTL HA TPH NepH-
oaa: shdextnoe ocseuenne — puicota Cosanua or 0 ao 15°% nop-
majbHoe ocseuleHne — Bpicota Cosanna ot 15 jno 60° sennTHOE OcBe-
weHne — Beicota Coania ceuime 60°,

Hepuod aghthexTroco ocseujenun BASIETCH HEAOCTAaTOUHO OJaro-
npuaATHLIM Ans8 cbeMmkn. OH XapakTepH3yeTcs Majoil OCBelleH-
HOCTHIO, MOBLINIEHHBIM COAEPIKAHHEM OPAHIKEBO-KPACHLIX JyueH H
BBLICOKHMM KOHTPACTAMH B CBETOROM W LBETOBOM OTHOMICHHH.

lTepuod nopmaasrozo ocseujerus nanGosaee Gaaronpusiten s
coeMil. [l nero xapakTepHsl BLICOKAsi OCBEULEHHOCTh; Heboabias
CBCTOBAS H LBETOBAA KOHTPACTHOCTb, B MPOAOJIKEHHH BCEro NepHo-
214 CNEeKTPaIbHBINi COCTAB CBETA H3MEHSETCs MaJo.

Ilepuod senurHozo ocsewjerua OTAHYAETCS OUeNb BHICOKON pas-
HHULEH B OCBELIEHHOCTSX FOPH3OHTAaJLHLIX H BEePTHKAJALHBIX IOBepX-
HOCTCH 1 ABJASETCH HaHMeHee OJaronpHATHLIM.

QcpeuleHHOCTL NOBEPXHOCTH 34aBHCHT He TOJALKO OT IlepHojia
ocBellleHns, Ho 1 0T pacloJioXKeHus ee no oThHomenno K Coauuy,
a TaKKe OT MOTOJHLIX YeaoBHi. B 3aBHCHMOCTH OT IJIOTHOCTH, BbI-
coThl, pacnojoikenun obaaunoctin no otuowenno K Coanuny usme-
HAETCH OCBENLEHHOCTL NOBEPXHOCTeH, KOHTPACTHOCTL I CHEKTpPAaJb-
nuHl cocras ocpeuteHnst. Boabuoe BANAHEE HA OCBEUEHHOCTb, KOH-
TPACTHOCTL H HA CNEKTPa/iblblil COCTaB ocpellenits o0beKTa OKashi-
BACT CBET, OTPAKEHHBIH OT NOBEPXHOCTH 3¢MJIH, @ TaKikKe OT OTleNb-
HBIX npeaMetoB. Jas noaydenns Gojee BLIPASHTENLHOIO CBETOBOro
pHCyHKa 00BEKT CHHMAIOT Ha yauue npu cosaneunom csere. CoaHue
NI 2TOM BBHUIOJHSACT PoJbL HCTOUHHKA pHcyioulero cpera. Bulpasuu-
paunne ocpellleHHocTell (nojceTka TeHeil) ocyuiecTBiAseTca ¢ 10-
MOLILIO 3KPaHoB-OTpakaTesiell © HHOrAa 3JEKTPOOCBETHTENbHBIX
npudopoB WIH UMNYJILCHBIX JaMII.

BHCOKYIO KOHTPACTHOCTL OCBelleHnss Ha o0beKTe CLeMKH MOXKIHO
CHH3HTH € NOMOLIbIO CHENHAMLHBIX NOJNYNPo3pauHbLIX paccensaTedeil
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ceeta (anddys3opor), KOTOpHE ClAeAyeT NPUMEHATL BMECTe C OTpa-
Kapmumu 3Kpanamu. PaccenBatenn pacnonaraior Hajg OCHOBHLIM
o0beKkTOoM Takum obpasom, utobw cser Couaniua, NpoxoAs uepes HHX,
pacceHBaJICHi M 3aTem ocbenla’ o6bekT cbeMku. Baaronpustanie
YCJOBHA 10 CHEKTPaJbHOMY COCTaBY H NOJACBETKe TeHeH npu cheMke
Ha yJHIle CO3]aloTcsi IPH HAJHYHH KyueBoil 00Ja4HOCTH, OTpPaAaln-
wiefl cBeT Ha 00LEKT CLEMKH.

Hekycersennoe ocpewienne. Ilpu cvemre Ooabinoe npiumencHme
HAXOAST HCTOUHMKH 3jeKTpHueckoro cBera, OHH pasandaiorca no
CBETOBLIM H IJCKTPHUECKHM XapaKTepHCTHKAM,

K cBeTOBLIM XapaKTepHCTHKAM OTHOCATCS: CBETOBOIl IIOTOK, CRe-
TOOTAaua, CNEKTpa/bHLIl COCTaB, XapaKTep pacnpe/ielieHHs cBeTa,
CPOK CayKOBl JlaMIILl; K 3JEKTPHUYCCKHM: HANpPSieHHe, CHJIa H BHA
TOKA, MOWHOCTh, CXEMa BKJOUEHHS JIAMIH B 3JE€KTPOCETh.

B rpynny s/ekTpHYECKHX JiaMIl HaKaJHBaHUHA, HCHOJIL3YeMBLIX B
cdortorpauu, BXoAsT oOb4HEIE OCBeTHTeabHkle, (doTorpaduueckue,
NPOKEKTOPHBIE W KHHONMpOMEeKTOpHble jamubl. Bece onH oTHOCATCH
K rasoHanoNHeHHBIM H OTIHY3IOTCs APYr OT JApyra (opmoii, pas-
mepaMmu  KoJaGw, KOHCTpykuuell 1oKoJas, ¢opMoil cBersuierocs
TeJa,

HeTounuky 3/1eKTpHueckoro cBeTa HCMOAb3YIOTCH B CHellHalbHBIX
OCBETHTEJNLHEIX mpHOOpax, OTIHYAIONMXCA APYT OT ApYyra no KoH-
CTPYKIIHH, SKCIVIYATALHOHHBIM H JAPYrHM JaHHBIM ¥ NPHMEHAEMbIX
NPH PasJHYHBIX BHAAX CheMKH.

-
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Puc. 93. Ocseturensunie npubop:

@ — cocTiibHEE Aan ofllero ocBellendn; 0 — CBETHALHHK AAH OCBelleHHR ofbek-

TOR OTPAMCHHEM CBETOM (NaMDa 3aKpLITA SKPaHUPYOIHM KOANAKOM); 8 — cBe-

THALHHME AAR  OcBelleHHs O6GBeRTOD  HANPABACHHBIM CBETOM; & — CBRTHJALHHE C

OTPAMATEAEM €30HTHK®; 0 — NPOMexTOp €O CTYneHwatofl JanH3OH; € — [poXMexKTop,
AZ0WHA Yakuh coeTopofl nyvok
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OcpeTuredibtible npuGOPH, NPEMEHSAEMBle A1 OCBEILEHHA OOBEK+ -
TOB ‘CHEMKH, ANATCA HA JABE CaMOCTOATENbHble IpYNNb: CBETH/bs
HHKH H BpomeKTopn (puc. 93).

[To Mcnonb3yeMOMY HCTOWHHKY CBETa OCBETHTEJbHbE MpubopH
Aeaarcs EBa nNpubopbl ¢ JaMOaMd HaKaAHBaHIA, C JAKMHHECUEHT- '
AbIMH AaMIaMH, ¢ HMTYNLCHBIMA [A30Pa3PAAHBIMA 1aMABMIU.

K cgerusvrusam ornocsTca ocBeTHTeNbHBIE NPHOODPL, paccuH-
“TAaHHLIE HA OCBelleHHe NpPeaMeToB, HAaXOAAIMXCA Ha GaH3koM pace
crosiiki. Ilepepacnpefenedue cBeta, HCNYCKAEMOro JaMioll B CBe-
THABHHKE, TPOUCXOANT OaaroAapa ARGOQYIHOMY OTPAKEHUIO ero oF
6efioro OKpalIeHHOro, 3MalupPOBAHEOIC HJAHM 3€PKAJLHONG KoJANaka
{konTporpaxcatensa), [IpnGopsl 3TOro THNA HMEIOT YroJ paccestn
cpeta fo 180° 1 MOryT HMeTb BHA CBETOBHIX MJACIIAZOK (pamm) HAH
MHOTGJIaMNOBBIX CopHTOB., K CBETHABHHKAM OTHOCATCST TAKIKE H
3epKANbHBEE AaMIBL, IMEIOHIKHE YrOJ pacceasds okoao 50°.

[IpoocekTopet npelHasHayaloTest B OCHOBHOM AJS  OCBELLIEHHS
CpPABHHTENLHO YRAJIeHHHX mpeiMeros. Ilpubopm 3Toro THOA
AeNATCH Ha TPH OCHOBHLIC TPYRNL: RPOMEKTOPH OJHMNHETO peicT-
BHA, NPOMEKTOPH AAJbHETo AeHCTBUR U YHHBEpPCAJbLHBIE [POIKEK-
TGPH,

Yror paccedHHs <cBeTa, AdBaeMOr0 [IPOMKEKTOPOM, MOMKET
naMmedsteea, [IpH MuBMManbHOM yrJe paccefAnHA ROCTHTAETCS MAK-
CHMAJIbHAA CHJA CBeTa, H ¢ YBeJHUYEHMEM 3TOr0 yria CHAA CBeTa
COOTBETCTBEHHO YMenbinaercd. XapawTep CBeTa, lICOYCKaeMoro
OCBETHTENLHLIMA npHOOpamMy, BHIpaskaeTcs KPUBOH cBeTOpacmpene-
JeHnst, NOKa3uIBawWed CHAY CBeTa, pacnpeleiseMyl0 B OPOCTpan-
cTRe nepel mpubopom.

OAHOR U3 XapaKTepHCTHK OCBETHTENLHOMO NpHGOpa sABJACTCSA €ro
OfTHUECKAA CXeMa. B 3ToM OTHOWIeRHIl CBeTHALHHKH DOApa3ne-
AMOTCA Ha [ABe TPYNNB APUOCPOS: C 3EPKaJbHEIM OTpamaTeneM H ¢
ANGQYIEBIM DTPaxKaTesieM, a TPOHEKTOPH! JeNATCA Ha TPH CPYINBL
¢ oTpaxaTesbHO ONTHKOM, € HpenoMAfoLlell ONTHKON 1 CO CMe-
wantoil onTHKoH (puc, 94).

K oCHOBHEIM XapaKTepucTHKaM OCBeTHTEJBHEIX NpHOOPOB OTHO-
CATCH TAKIKE MAKCHMAagbH2dg CHAA cBeTa (OGLIYHO AasA CHOKyCcHpO-
BAHHOIG Jiyya); NOJE3BHH CBETOBOH [OTOK; YroJl pacceanua (ans
TPOXKCKTOPA MHHHMAJBHBI M MAKCHMaJbHBA), KO3p{PuUUHEHT
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NONEe3NOro AeHCTBHA; CIEKTpanbHaf XapaKTepHCTHKE H3AYHEHHA
(oGEMHO COBHANAET ¢ XapaKTePACTHKOW HCTOYHHKA CBeTa); Ka-
yecTBO (pPABHOMEPHOCTb) CBETOBOre NATHA, AaBaeMOro NPHGOPOM.

Buifop OCBeTHTEAbHHIX NPHOOPOB MPUMEHUTENLHO K TOMY HAM
HHOMY BHAY CBEMKH ONpelefneTcsi QYHKUHOBANBHEIM HAa3HAYeHHeM
npubopa B cxeMe ocpelliends 0OBEKTA, T. €. BHAOM CEeTa, KOTOphIf
IO/AKEH CO3RABATLCA AAHHMBIM NpPHOOPOM; XAPAKTEPOM OCBELIeHHA,
BHOpaHHHM (otorpadoM (UpenMYIIECTBEHHO CBETOTEHEBGE, TO-
HaJdbHOe, CMeaHHoe); CBETOUYBCTBHTE/bHOCTBIO NJAEHKH, CBETOCH-
J0H ONTHEH; CNEKTPANbHON XapaKTepuCTHKOR mpumeHgeMore ¢oto-
MaTepHala,

B 3aBHCHMOCTH OT €nocoBa KpensieHus OCBETHTeRbHbE ApHOOpHE
neAaTca HA HAMOABHHE (WITaTHBHBIE), HacTeHHbie (KOHCOJBLHHE),
noTo/aoubie (moxaBecHbe). KpoMe TOro, CyleCTBYIOT OCBETHTE/IbHbIE
nprbophi ¢ cueTeMoll KpenJeHus, CBA3AHHON ¢ doToOannapatoM (na-
npuMep, 3JeKTPOHHO-HMIIYAbCHEIR NPHOOPHI). _

B cocraB npufopa KEMIOYAbCHOTO CBETA EBXOART OTpa)KaTedb
¢ rasopa3psaiHofl namnoli ¥ GJOK HuTaHEA. BJoK NHTAHHR COCTOMT
U3 NCTOUHMKA TOKZ, HACKTPONUTHYECKHX KOBAEHCATOpPOB, Tpancdop-
MaTopa, CONPOTHBJEHRI, NePeKIIouaTeJs ¥ HEeOHOBOH JaMnbl,.cur-
HANU3NPYIOILE © NOJHOTE 32pAAKH KOHIeHcarTopa H TOTOBHOCTH
npubopa Kk pabore. IlpuHiukn paGoTH 3.1eKTPOHHO-HMMYJILCHOTO

OCBETHTENR COCTONT B caedywouleM. TIpubop noakawyalot K Garapee
WwaN 3MEKTPOceT H Kaemme cunxpokontakta CK (puc. 95) ¢oroan-
napata. Kontencatopsl Ci m Cp sapsxaioTest ot Gataped ad
sapaaHoro yeTpofictea b. MHankaroprad Jamna JI, saropasce, cur-
Ha/N3NpPYET O MOJHOTE 3aPAAOB KowAencatopon. Ilpu Haxume ha
CAYCKOBYO KHONKY (oToainaparta CHHXPOKOHTAKT SaMblKaerTcd H
KoHZeHcaTOpH paspaKawTes. Tok u3 KoHjeucaropa Cy, mpoxoad
yepe3 UMNYAbCHBIH Tpaiichopmarop HT, nosniuiaercss A0 HECKONb-
KHX TBICAY BOJLT, YTO BLI3LIBAET HOAK3aWRi rasa B aamne HJ1. Fas
npH 3TOM CTAHOBMTCA TOKOLPOBOAALIAM. ITPCHCXOANT paspal Koi-
Adencatopa €y U CBeTOBAsA BCHbILIKA.

Kaxcaplfi B HMOYJLCHOTO OCBETHTEAbHOro mpufopa xapakre-
pH3yeTCA CBOMM BEAYLIHM UACAOM, KOTOpOe 3aBHCHT OT SHEpruM
HMBYJALCHON JAMNB H KOHCTPYKUHH OTPaiKaTtess; Belyllee uucao
NPUBOANTCSA ANS KaKAOTO WMMYARCHOFO OCBETHTEAR B PacueTe Ha
CBETOYYBCTBUTEABHOCTE (poTOMaTepHaza. Belyitee YHCAO — BEJH-
yuHa, BhIpaMaLiag Mpo- .

napeaetne RHadparmeHHo- : " '
ro ugcna K Ha paccroshie ur nr i

{ (M) or HCTOUHHKA cBETA [~ ‘g &

a0 ofveKra CbeMKd; 3T0 = -

onpedenseT YCAOBAS 9KC- A=~ 7 T o
NOHUPOBAHIA NPH CHEMKe T £ T ! =3
¢ MCTOJB30OBAHUEM  HM-

NYJBECHEIX HCTOUHHKOB CBE-  pye. 05 Cyema 3MeKTPoHHO-HMOYJLCIOTO OC-

7a. Beayulee u:micao Apaer BeTHTENA :
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BO3MOAHOCTE ONPEACIHTL PACCTOsHHE OT OCBeTHTENsl 10 O6GBbeKTa
H BEJHUHHY OTHOCHTEJIBHOro oTmepeTus. Ecau mpu cbheMke mpume-
Hsercsa (potromMarepuans B 2 pasa Goablleli HIH MEHbUIEH CBETOYYB-
CTBHTE1LHOCTH, TO BeJAyllee YHCJIO0 COOTBETCTBEHHO J0JXHO OLITh
yBeJaHYeHO 1IH yMeHbueno B 1,4 pasa.

Vroa paccesinusi cBeta HMIYJbCHHIX OCBeTHTeqell pasen 50—60°,
Jlyuuiiie yeaoBns ocBenMenys co3aalores ¢ pacerosinnd 2—3 . Jan
npodeccHonalbunlx paboT B KOMIJEKTH NPHOOPOB ¢ ras’opaspsii-
HBIMH HCTOUHHKAMH CBETA BXOAHT /IO HIECTH OCBETHTE/eH.

§ 2. NOHATHE O ®OTOKOMMO3HLLHH

B nepesone ¢ JaTHHCKOTO «KoM-
No3uUMA» O3HAUAET COCTABJeHHe. coeiHHeHHe, cBasb. [loa Kommno-
sHltell nonuMaercs Bu6op 06bEKTOB CHEMKH, rapMoHHiIHOe 06ben-
leHHe OTHeJbHLIX 27eMeHTOB Oyayulero CHHMKa B e€1HHOe XyIoxe-
CTBEHHOE 11eJ10€ NPH HCNOAL30BAHHH BeeX H300pPasHTe/NbHO-Bbipasi-
TeAbHLIX CPeACTB.

K ocnoBubIM 371eMeHTaM KOMIO3HIHMH OTHOCATCA TaKike W Takie
(haxkTops!, KaKk OCBENICHHE, PACHOJOKEHHe CMBICJOBOTO H 3pHTE]b-
HOro LeHTPOB CHHMKA, HCHOJL30BAHHE TOHAJBHON NEPCHEKTHBLI.

[TepcnekTinBa na ¢oronsoGpazkeHHu co3jlaercs nepeiaueil H3o0-
paxenns oOBEKTA CHEMKH B COOTBETCTBHH C TeM KaXKYUIHMCS H3Me-
HeHHed HX macmtaba, pesKkocTH, B3aHMHOM OPHEHTAUHH, KOTOpHe
ONPEACasIOT OTAaJeHHOCTh O0BEeKTOB OT TOUKH ChbeMKH M o0ycao-
BJAMBAIOT CTeNeHL OlYUleHHs rayOGuHB npoctpaicTBa. Ilpu oanom
nosoxeHnH QGoroannapara noJyualoT npapHibLHOE BbipaKeHHe reo-
METPHUCCKUE PasMepn M WIOX0 WM COBCeM He nepenaercs obbem-
HOCTb OOBLEKTA, a NPH APYroM AOCTHraeTcs Xopoulas nepejaya Beex
TPex ero H3MepeHHil: MHPHHEB, BHICOTH H JAIHHB. HanGoanuree pac-
NPOCTpaiieHHe NP BCeX BHAAX XYNOXKeCTBeHHO!H CheMKH HOJy4YHJIa
CheMKA [0/ YIJI0M K O0BeKTY.

dororpadupyior 06BUHO € BHCOTH uenoBeueckoro pocta. Onna-
KO CYIIECTBYET CheMKa C HHXKHell H Bepxueil TOYEK, T. €. CheMKa ¢
HIPKHEro H BepxHero pakypca. Ilpn cbemKe ¢ HHIKHEro pakypca
OGBeKTL MOJYYAIOTCS NpPeyBeJHYEHHOH BLICOTH H HpHOGpeTaioT Mo-
HYMEHTAJIBHOCTL, & ¢ BEPXHEro— yMeHbuiawTcs no souicote. Boub-
LINE HAKJIOHH ONTHUYECKOH ocH oToanmapaTa NPUBOAKT K NEpCrnek-
THBHBIM HCK@MKEHHSM BePTHKAJbHLIX NAapasjeNbHuX JHHHH, T. . K
nx cxoiy. Tak, B pesyibTare CLEMKH BHICOKHX 3aHHil ¢ GJHIKHEro
PAcCTOSHNS M ¢ HHMCHEH TOUKH KAMKeTCs, 4TO 3/aHHe 3aBAJHBAET-
¢ Haszal. DTH HCKaKeHHs1 3ameTHs Tem Gouabiue, yem Goablue yroj
HaKJoHA ONTHUYECKOH ocu doroannapara, yeM MeHbilie PacCTofHue
710 00LeKTa CHeMKH 1 YeM Kopoue (GoKycHoe paccTosiHne 00beKTHBa.
B 3aBHCHMOCTH OT BBICOTH TOYMKH CBHEMKH H HAKJOHA ONTHYECKOH
ocH CcheMOWHOro (poroanmapara H3MEHAETCH [OJOMKEHHE JIHHHH
ropuzonta. OGBIYHO JTHHHA OPH3OHTA PACHOJATAETCH HJH NOApa3y-
MeBAeTCH HA CHHMKE He nmocepeauie, a Ha BeicoTe /3 wam 2/; Kaapa,
YTO CO3/4eT JYUUIyl0 3PHTeJbHYIO ypaBHOBELICHHOCTL (oToH300pa-

122



wenna. HakiaoH JnHMM ropusonta no AWaronanm Kajapa MoOKeT
oGecneunTb MOJIydeHHe AHHAMHYHOIO CHHMKa, HalnpHMep, NpH nepe-
paue asrxenus. Co3AaHHIO HAMIO3NHH JABHMKEHHS NOMOraer JaHaro-
HaJbHOe pa3MelleHne o6beKTa B Kajipe. TOMY crnocolCTByeT TaKkxKe
npaBHAbHLIH BLOOp (asw ABHKenus o06beKTa H HHOrAa CMasaH-
HOCTh €r0 KOHTYpPOB HJIH (pOHA.

Bousbliioe Bausinie Ha JIHHeHHYI0 KOMNO3HIHIO OKa3wlBaeT H pac-
CTOSIHHE 10 CHHMaeMoro o0beKTa, BHIOOP TOUKH CheMKH, (hOKycHOe
paccrosinne oGbexTnsa (oroannapara. [lpn cremke o6wum naa-
HOM, T. €. IPH CbeMKe CO CPaBHHTEJbHO 00JBUIOTO pacCTOsHA, 10-
JyuaiT Mejkoe (oronsobpaxkenne o06bekToB. CbeMKy cpeduum
naasom BeyT ¢ Oojiee GaH3KHX paccTosHuil. Ecin o0bekr saum-
MaeT MOUTH BCIO IVIOULaAL CHHMKA, TO TAKOH BH/ CLEMKH HA3LIBAIOT
CHEeMKOIl KpynHois NAGHOM, a CHLEMKY B elile Oonee KPyImHOM Macli-
Tabe — CLeMKOHl MakponaaHom (B MNJOCKOCTH CHHMKA MoJy4daloT
TOJLKO 4acTh 0o0bLekTa, (pparment). ITomuMo npuusTOoro xKiaacchue-
CKOrO COOTHOLIEHHs CcTopoH Kajapa 2:3 u 3:4 noJyus/iH 1pokoe
pacnpocTpaHeHHe KBAAPATHLI H YUTHHCHHBIH KaZpbl.

3uaunTe bHOE BAHANHC Ha H300pa3nTe/bHOE KayecTBO CHHMKA
OKa3bIBaeT pacnoJioxenne H3oOpaxkenus oGBEKTa CheMKH Ha Kap-
THHHOI MJI0CKOCTH. Dosbmoe snauyenHe nMmeeT yMeHHe BbLIEHTH Ha
CHAMKE CIOKETHO BaKHui 0O0BexkT. ITta ueab OoGHYHO /10CTH-
raercd KOMIJIEKCOM H300pasHTeJIbHLIX M TEXHHUECKHX CpPe/CTB,
OCHOBHBLIMH H3 KOTOPLIX HBJSIOTCHA: Mepejnaya OCHOBHOro o0beKTa B
Gonee KpynHoMm maciutade; NOKa3 OCHOBHOrO o0BbEKTAa HA nepejiHeM
niane; nepejaauya OCHOBHOIO 06BEKTa Pe3KHM, a BTOPOCTENeHHbHIX —
MeHee pe3knMy; 0oJsee BLICOKAS SPKOCTDL CIOJKETHO BayKHOro o0bLeKTa
(Bce ocTanbhble 00LEKTHl HAXOMATCH B 3aTeMHEHHOH 30He).

Tonajbias, #JAH BO3AYIIHAHA, NEPCNeKTHRA NEPENICTCH BOIAYLI-
HOH cpeaoii, Korsa OAH3KHE MPeAMETH Ha CHHMKe noaydanTes
onee KOHTpAcTHLIMH, weM yaanenusie. TowannHas nepcnekTusa
NpaBHJILHO NepefaeTcs NpH TyMmMaHe N AbiMKe, Fe MOKHO ycHANTDb
cheMKofli depes roaybGule u cHuue cetopuanTpul. Muoraa npume-
HSIOT TYMaHEBE cBeTOGHALTPL (CTynenuaTsie H oTTeHeHnbie). [Ipn
ChEMKE C JKEJATHIMH H OpaHMXKeBHIMH cBeTo(HALTPaMH 3(desT BO3-
AYUIHOM JALIMKH YMEHbINAeTCH HJAH HeYe3aeT Booluue.

§ 3. NOJATOTOBKA K CLEMKE

ITpouece noarotoBsu K (ororpa-
(¢uposadHio o0beKkTa Ha BHOpanHOM (oToOMaTepHasje COCTOHT H3
IIPOBEPKH HCMPABHOCTH H YCTaHOBKH poTOannapara, 3apsajiki Kaccer,
noabopa CBeTOPUALTPOB, pellenns 3a/1a4 KOMIO3HINH H OCBCLLEHH s
o6beKTa CbEMKH, TOUKH CheMKH, (POKYCHOTO pacCTOAHHN W OMNpeje-
JIeHHs IKCNO3UIHHK.

Bua n mapka doromarepuana, noabupaemMoro Ads CHEMKH, 3a-
BHCAT OT yCNOBHI CHeMKH, TpeGOBaHHS K HEraTHBY H OTNEYATKY,
a4 TaKKe XYJI0MKeCTBeHHOro 3ampiciia ortorpada. Paccmorpum
OCHOBHBLIE BHAH CBHeMOK. [Ipu ecrecTBenHOM OCBelleHHH CBEMKA
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TPOBOAUTCS B CONHEUHYIO (e306autyio NOrOAY, B OGAANHYIO M NaCs
MYpPHYIO [IOroAy, B YTpeHHue WJH BedepHue wace. [IpH cheMke
MOKRO HCHOJIB30BATH MpUeMbl W GeCKOHEUHOE YHCAO BAPUAHTOR
PA3NHYHEIX CPEJCTB, MOJAYYHTE NPOTHBOMOJONHBIA pe3y/iLTarT, T. €.
B AHeBHO® BDeMS MOJIYYHTD >PPEKT HOUHOrO OCBelleHHA (3TY CheM-
KY Ha3biBaloT AHEM <«nog Houb») R Ap. UreMKa OpH ecTeCcTBEHHOM
OCBELICHHK ¢ MOCTOSHHO MEHSIOLIHMCA OCBEIUeHHEM [aeT BO3MOXK-
HOCTh HCIOAB30BATh CBETOTeHb M C0314Th MHOMKECTBO BapPHAHTOB
NOCTABACHHON XYLOMKeCTBEHHOH 3aZaud. _

“IIpH HCKYCCTBEHHOM OCBelIeHHH CHHMAKT B IIOMELIeHHYU ¢ NOMO-
ILBI0 Pa3Ho0GPasHBHX OCBETHTEAbHHX NpHHopoB. CTabulbROCTb CBe-
TOBLIX YCJIOBHE NosBoasieT doTorpadupoBaTe 0e3rpaHHYHOE YHCIO
BapHAHTOB C OAHHM 3IKCOOINUUGHHBIM pemuaMoM. Has sToro uaxo-
AST OAHAKAL oNpejeneHhyle ¢xemy., CheMKY NPOH3BOAAT C MOMO-
IEBI0 JIaMN HaKaJNHBAHUA, € 3JEKTPOHHBIMH HMIOYALCHBIMH OCBETH-
TEAAMH B PA3NUUHBIX COUCTAHNAX,

Ipu noabope TOro MM HHOFO BMAA HEraTHBHOTC HAH ofpalae-
MOTQ MaTepHajda PYKOBOACTBYIOTCH OCOOEHHOCTAMH CHMETR CHHU-
maemoro o0DbeKTa, COOTHOWEHHeM erg aprocTeH, OCOGEHHOCTHIO
OKPACKH, YCAOBHAMH OcBeilledrns M 1. n. Ha noaGop HeratwpHoOro
MaTepuala BAUsieT TAaKKe W H306pasuTessHas 3a7a4a, KoTopas
cTaBHUTCA neped cHuMatoaM, TIpu HCneab30BAHWH H3OMAHXPOMATH-
YeCKIX MaTepHaNoOB INPOHCXOAMT 3ameTHOe BLICBETISHHE uvacTel
o0berTa, HMEKRIHX KPacHHH UBeT,

Heo6xoaumocTe nprMeHeHHst CBETOQUILTPOB BLISHIBAETCH MHO-
ruMi npuunnami, OcHoBHaA H3 HHX — PasdaiiyHe B CHEKTPAABHON
YyBCTBHTENBAOCTH [Wa3a H (poTOoMAaTepnana, YTe MPHBOLHT K TeM
HIH HHBIM HCKAYKeHHSM B NMepefavue O8BbEKTOB Ha CHUMKe. Kpome
TOFO, HEpERKO NPH CbeMKe 3apaHee 3a0aeTCst YCJOBHE TIOIUEPKHYTh
HAH BBICBET/JIHTH TOT HJH HHOHA LBeT, YTo TaKxe obecneyHpaercs
¢ NOMOUIbio cBeTodIIbTPoR. Kamamii cretoQujabTp BLICBETISET
upera, (AM3KHE K €rO LBeTy, ¥ NpHTeMHsteT oOpaTthbie eMy 1BeTa,
Huorpa nodb3yldTCa CBEMOYHBIMH CeTKaMH, TNpeaCTaBASIOLIAMH
coBof CANMOMINYI0 HAA € OTBEPCTHEM B cepejuHe CeTKY H3 GeJsoi
WK OKpawenHold TKkaHd. C MOMOLIBbI0 CBEMOYHBIX CETOK A0OHBRIOTCA
CMArueHNs Pe3KocTH ¢oTou300paKeHHs MO BCeMY Kalpy HAH 10
ero kpaaM. Crenedb BAHAHHA CETKH 34BHCHT OT MNOTHOCTH TKaHH
H ee pPUCYHKA, LBeTA H DACAOJOXEHHA CeTKH N0 OTHOIIEHHIO K
ofbexTHBY ¢poToannapara. C HOMOLIBI OTTEHEHHBIX H CTYNEHYATHIX
cepHX (PUABTPOB MOMKHO AOOATHCH IJABHOTO HAH PE3KOrO NpHTEM-
HeHitd TOH HAM HHOH YacTH Xazapa.

§ 4. ONPEAEJEHHWE 3KCHNO3HUHN

Kax u3sectuo us dortorpaduue-
CKOfl CEHCHTOMETPUM, CBETOUYBCTBUTENbHLIA ciofi cnocofed npa-
BHJBLHO BOCOPOH3BECTH CPABHHTENBHO HESONBLIOH HHTEPBAN SKCNO-
supui. ITosToMy Opy CbeMEe HEOGXOXHMO 0OecneYdTh TOUHOE CO-
OTBETCTBHE MPONMYCKAEMOT0 OOBCKTHBOM CBETA BO3IMOMKHOCTAM ho-
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TOCAOS CHEMOYHOTO MaTepHana. JlapaeMas HM 3KCTO3RUHSA 3aBHCHT
OT BpeMeHH 3KCNIOHHDOBARHSA H OTHOCHTENBLHOTO OTBepCTHS OODBEK-
THRa (unca anadparmul). B ofiiem BHAE PKCMO3HUHMA Onpeaeasn-
eTca KaK TPOM3BENEeHHUe ocBetleHHocTH (PoTocioa E Ra NpoAoaKH-
TeAIBHOCTD (BpeMsi) oceelileHus f, T. e. H =FEt(aKk-c),

DKCTO3UILKIO  (BPeMst DKCIIOHNPOBAaHUS M YHCAaZ AHadparMbl)
PacCHUTHIBAIOT NO CPEAHEMY KOJHUECTBY OCBEULeHHHA, AeHCTBYIOLEro
Ha $oToca0n.

OcBemleRnocTs POTOCN0SA NPU CheMKE 3aBHCHT OT SPKOCTH CHU-
MaeMoro 06bexTa, OTHOCHTEALHOTO OTBepCTHA OfbexTHBA, €ro -
dexTHBHOA CcReTOCHH. HPKOCTh 06beKTa ChbeMKn Tem Ooablile, uem
Goablie OCBENICHHOCTh H KOGOHUUCHT OTpamKeHd ero NOBePXROCTH.

Jng UpaBuHABHOTO BOCAPOU3BeAeHHA OOLEKTA CBEMKH OUEHb
Goablioe 3nHaueHHe HMeeT ero upora (HHTepRaN ApkocTed}. Jrta
BENHYHHA BHPAKaeTcsid KaK OTHOWeEHHE APKOCTH CaMOr0 TeMHOro
B €aMoro cBeTIOrc yuacTkoB ofbexTa. MuTepman ApKocTelt MOker
B ONpeJEJIeHHBIX NpeJenax peryNipoBaTheA COOTBETCTBYIOWEN ycTa-
KoBKO# ocBewterna. Jlaa roro ytofpl AaTh NpeicTaBaelHe O LIHpOTe
{(nurepsane ApxocTeli), MOMKHO YKA3aTb, YTO NPH CheMKe NopIpeTa
Baousnna HHTepBaa gpkoctd 1:10, a Hplonera — 1: 100,

IJKCMO3NLKA NPH CheMKe MOXKeT OBITh onpelefeHa: ¢ NOMOLIbIO
pacueTHHIX Tabaull ANK TAGMUVHHX 3KCIO3NMETPOB; ¢ NOMOIIBIO
ONTHYECKHX IKCIICHOMETPCB; € NOMOIUBI (DOTO3MeETPHYECKHX IKCNO-
HOMETPOB H APKOMEPOB,

Ipu pacuete 3KCNO3UUIH C TIOMOMIBIO T@l.41y HJANW NOCTPOEHHBIX
Ha HX OCHOBe TalJHYUuBIX 3IKCNCHOMETPOBR YUUTHIBAIOTCA MECTO,
O0BeKT ¥ BpeMS CBeMKH, MeTeOpONOTHUECKile YCHOBHS, CBeTOUYB-
CTBHUTENbHOCTL {(OTOMATEPHAAA, OTHOCHTENbHOE OTBepcTHe O00BEK-
THBa $poToannapata. Pacuerdble TaBANLL COCTABAAIT HA OCHOBA-
HHU CPEAHHX ONBITHLIX AaHRBIX. OHH COCTOSNT H3 HECKOJLKHX pasje-
JIOB! MeLTO ChEMKH, BpeMSA CLeMKH M T, A. B Ramnom pasneae ycno-
BUAM CHeMKU MPHAAHBI YCAOBHEE WilCNa TOf HAH WHON BeJHYHHBL,
Ilpn pacuerax B TabAunax HAXOAAT YCAOBHA CHEMKH, CKAAALIBAIOT
OTBEUAIOIINE HM YHCJA W DO HafijeHHod cyMMe B NOcjedineM pas-
jene Tabaun HAXOAAT BpeMms akcionuposapusd. Mertoa onpenenenna
SKCO03HUMH ¢ MOMOMILK Tabaun i Ta0AHYHBIX 3KCNOHOMETPOB AaeT
HeAOCTAaTOYHO TOYHDIE AaRHpie W MGHKeT NPHMEHATLCA TOALKO Hpi
yepHo-GeaoMm dotorpadupobantiu, rie e Tpedyerca 0coto GoAbWIOH
TOUHOCTH, TaK KakK (OTOMATEPHAABl HMEIOT ACCTATOMHO GOJbIHYIO
(pOTorpacpuquKyto wupory. [Ipu usetnom Qotorpaduiposauun Taﬁ
JHILB HCOOJB30BaTh HE peKOMEeHAYeTes.

HeiicTBHe ODTHYECKNK KCIOHOMETpoB (pic. 96,6) ocHOBaHO Ha
BH3YAJNDbHOM 3aMepe APKOCTH 06beKTa. [IpEHUUN ero AeHCTBHA OCHO-
BaH Ha BU3Ya/JbHOH OleHKe APKOCTH Hanbonee TEMHHIX AeTajel CHH-
Maemoro oObeKTa. JKCNOHOMETP HABOAAT H4 O0GbeKT W Ha mxane 2
(puc. 96,6) w3 pAAa pa3nUYHBLIX MO APKOCTH LH}p BHOHpaOT Hau-
Gojsee caabylo (CTEKNO ¢ BBITPABHPOBAHHHIMHE HAdpaMu uMmeer ¢
ofpaTHO!i CTOPOHL ONTHYECEHH KAHH I, NponycKaioluil pasHoe Ko-
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Hae abvewm

Puc. 96. Ontuuecknii sxcnonoMerp:
@ — oGinfl Bpa; 0 — cxeMa

Kpaiiang pasnuuumas undpa na wxane suusy — 4. ITosopaunsan kpyrami
KaJbKyNATOP, COBMEUIADT CCKTOP, BHUAEJEHHW uepukiM npetoMm, ¢ undpoin 4 na
BEP!IIEE\ wrkane, Ha storo cektopa cCHHMAIOT OTCYET: npu naa¢parue 4 Ha naenxe
yypcTeHTeAbHOCTRIO 45 ed. TOCT (3kcnonomerp oTrpajyHpoBaH 10l 5To 4ECIO0)
npH acuoil noroje TpebGyerTcs BpeMms sKcnouuposanHs /g, npu nacmypuoi —'/y
H B nomeuienun 2 c. Bee ApYyruae KoMOHHAUHH ,rma[ppamu. CBETOUVBCTBHTE/ILHOCTL
H BpeM#d SKCIOHHPOBAHHS HAXOAHTCA COOTBETCTBYIOILHM OTCUYETOM HA COCeHHX
C HEPHHIM CEKTOPAX.

JHUeCTBO cBeta). dta undpa npHHNMaeTcs 3a KPHTepHil, ¢ nomo-
L1bI0 KOTOPOTO 110 KaJdbKyJAATOPY npHbopa onpeaesisiioT 3KCHO3HILHIO.

TounocTh noxazaHni ONTHYCCKHX 3KCMOHOMETPOB, KakK u T40-
JIHI[, TakKxKe HeJ0CTaTOYHa, TaK KaKk B H3MepeHHsiX YyuacTByeT
riias, oGjanaioulHii HeGOJbILHM NOCTOSAHCTBOM CBoiicTB. ITostomy
onpejelienne 3SKCNO3UIHH € NOMOLILIO TabaHIL H  ONTHYECKHX
SKCMOHOMETPOB OTHOCHTCst K CYOBLEKTHBHLIM METOAaM,

Boaee TOYHHIM #ABJSETCA METOA ONpPeAc/eHHsi 3KCNO3HUHH ¢
npuMeHenneMm oroasesrpuveckux akcnonomerpos. OcHOBHLIE CBe-
TOBHe HiMepenns B (oTo3KcnoHoMeTpe mnpoussoaarcs ¢ortodie-
MEHTOM, COSHHEHHLIM C raJbBaHOMETPOM.

IlonyaBToMaTHueCcKHe 3KCIOHOMETpHYeCKHe yeTpofictBa ¢ doTo-
JEMEHTOM H (OTOPE3NUCTOPOM COCTOAT H3 CASAYIOUHX YCTPOHCTB
(puc. 97,a, 6): snementa I/, ¢oropesuctopa 2, raabpaHomerpa 3,
JOGAaBOYHOrO CONMPOTHBJAEHHS 4, OTrpaHHuHTeNs TNOAA 3peHua I
(siuencTOll JHMH3BI W PEIHETKH), HCTOUHHKA nuTaHua 6, orpaHnuu-
TeJist 10/ 3penns 7 (JHH3H).

DoTOINEKTPHUECKHIT IKCHOHOMETP HMeeT CrhelHaJbHOoe NpHCHo-
cobJieHHE — KaJbKyJATOp, € MNOMOLIbIO KOTOPOro MO H3BECTHOM
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CBETOUYBCTBHTEJILHOCTH (oTOMaTepHasa Ha OCHOBAHHH QoTOMeT-
PHUECKOro H3MEepeHHsl OnpejesioT BpeMs 3KCIOHHPOBAHHS H OT-
HOCHTEJIbHOE OTBEpPCTHEe 00BeKTHBA. JKCMO3HLHIO NPH 3TOM MOXKHO
onpeAeNisTh Ha OCHOBAaHHH 3aMepPOB OCBEILEHHOCTH MM SPKOCTH
00BbeKTa ChEMKH.

OcBeuleHHOCTh 3aMepsloT € MOMOUIBIO CNEUHAJIBHOH MaTOBOH
(MOJI0UHOIT) CTEeKJASHHON Hacaaku, BcTapiseMoil nepea ¢oTosie-
MEHTOM B IIAXTY 3KCnoHoMerpa. DTo ofecneuuBaeT yBesinueHHe
yraa oxsata npubopa o 180° mo BepTHKaAH H rOPH3OHTAJM.

SIpkocTh oObeKTa CheMKH 3amepsior Oe3 Hacajk, Tak Kak
TpeGyeTcsi OrpaHHYHTb YroJ oxpaTta npubopa. Yrosa oxmaTa 3Kcno-
HOMeTpa NpH H3MEepeHHH SIPKOCTH COCTABJISET 1O ropu3oHTa n 60°,
no septukasH —40° VYroa oxpata B HeKOTOPLIX 3KCIMOHOMeTpax
MOJKHO H3MEHATh NyTeM nepemelleHHs (oTosaeMeHTa no raybune
1WAaXThl. JKCNOHOMETPH OOBIYHO HMEIOT JIHH30BHIH pacTp, pellerua-
TY10 OJIeHJY HJH NJIOCKOBLIIYKJAYIO JHH3Y, OrpaHHYHBAIOlLHE YTroJ
€ro oxpara.

OnpejiessioT 3KCHO3HIHIO C NOMOLLbIO (OTOIKCIIOHOMETPa cae-
ayomuM ob6pazom. Ha xaabkyastope npufopa ycTaHasiHBAOT
CBETOUYBCTBHTEAbHOCTL HenoJb3yemoro ¢oTtoMarepHana; 3aTeMm
H3MepPSIOT COOTBeTCTBYIOULYI0 CBCTOBYIO BEeJIHUHHY, OCBEILEHHOCTh
HJAH SpKOCTh 00bekTa cbeMku. Crpenka (Hanm JesieHHe Ha JHCKe)
Ka/bKyJSTOPA COBMEIIAETCsl CO 3HAYEHHeM H3MEPEeHHOH CBeTOBOH
BE/HUHHBl Ha IIKaJe rajgbBaHomeTpa. M3 coBMecTHBUINXCA Ha
LHCKAaX KaJbKyJsiTopa nap 3HaveHuil BpeMeHH 3KCIOHHPOBAHHA H
yncea auadparmel BEIGHPAOT MO0YI0 BENTHYHHY: BpeMsi 3KCIOHHPO-
BaHHA I8 34JaHHOrO 4Heaa jauadparmsl WA HaoGopoT. 3aech
e BO3MOXKEH OTCUET H 9KCTO3ZHIHOHHOrO yHeaa,

HanGonbilee pacnpocTpaHeHHe MOJYYHIH MeTOABLI ONpeslesieHns
BpeEMelH 3KCNOHHPOBAHHUS [0 Pe3yabTaTam CJIeAYIOUHX H3MepeHuH:
OCBELleHHOCTH O00BeKTa CLEeMKH, obuleit (HHTerpajbHON) sPKOCTH
obbeKTa, APKOCTel OTACABHBIX YUaCcTKOB O0BEKTa ChEeMKH,

B nocaeanux monensx GoroannapaToB NPHMEHSIOT 3JCKTPOH-
HLlE 3IKCMOHOMETpuueckne ycrtpoitctea Y ¢ doTopesncTopaMu
(puc. 98), dotoanoaamn, GorosaeMeHTaMu. IDTH NPHOOPL HMEIOT
HeGONbIIYIO MJomaAs H O0JBUIYIO CBETOYYBCTBHTENBHOCTE IO
cpaBHeHHi0 ToabKo ¢ (orossementamu. Ilpm pacnosoxkennn

Pue. 97. Heasromatn-
HECKHE 3SKCNOHOMETPLID

@ —¢ cenenoBuM  goTo-
ShesmenTtom; 6 — ¢ doto-
peasncropoM
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B ¢ doropesnucTopa 3a oOGbexTHBOM obecneun-

/ {‘- - BaeTcs HauGoJgee TOUHAA YCTAHOBKA 3KCMO-

g "7 3MUWH B UIHPOKOM AnanasoHe {(no 1: 10000

0. 1 Goaee). IKcrnoHOMeTpiyecKue YCTpo#-

NWHHL T crpa, Yy KOTOpPBIX NDHEMHMK CBeTa pacno-

@ JA0XKeH 33 o0BbexKTHBOM (PoToanmapara, npu-
HATO OTHOCHTS K cucTeMme TTL.,

X - CeeTouaMeputTensyw cuctemy TTL

f_\ ” BBOAAT /A5 oNpelefeHHs BeINYKKBI KCNO-

b 3UNHM, NpUMEHds 3HAUeHHa RoZcOpaHHOoro

U (| doromarepuara auadparMeHHoro uucaa

U BBHIAGPHKKH, € NOMOUIBIO 3KCIOHOMETDH-

YeCKOro YCTPOHCTBa, pPacnOJOMEHHOro 3a

Pie, 98. Tloaomenue do- ©OOBexTUBOM (oTOannapara. XapaxTepu-

TOpE3HCTOPOB,  OCBEWAS-  CTHKH BOCHPHATHA 3KCITOHOMETPHUECKOTO

MBX OT Renvallph3sst  yerpofictBa H OTIHYHE €0 OT BOCAPHATHA

CBETa ONTHYECKOH cHuCTeMb (oToamrrapaTa

OKA3BIBAIOT BAHAHUE HA ONpefe]AeMyld 3KCROSHIKIO U Ha doToHso-

6paxcende. Cucrema TTL nossodser U3MepuTb cPeAHIO APKOCTD

CIOXeTHO-BaXKHoH yacTd doTorpadupyemoro ofrexTa,

Onpenenende 3KCOO3MLUMH NG UBMEDEHHIO  OCBRU{CHHOCTU
06%eKTa CHEeMKU ABJSETC Hau(osee TOYHMIM H MONET npHMe-
HATbCA KaK B YepHo-Oenofi, TaK 1 B UBeTHOH (oTorpaduu.

OcBeilleHHOCTL 00DbEKTa NPH €CTECTBEHHOM OCBeLIEHHH MOMXHO
H3MEPAThL H3 ABYX PA3HBIX MONOWEHHHA: HENOCPENCTBEHHO ¥ 00beKTa
CheMKH H OK0Jo doToanmapara. [Ipn 3ToM Ha wWaxTy SKcOoouo-
MeTpa HaZeBalOT MATOBYK CTEKASHHYIO HacalKy, KoTopasa 3aKpbl-
BaeT (OTOIEMEHT; IKCIOHOMETD NOBOPAUHBAIOT B CTOPOHY HCTOY-
HUKa cBeTa, ocBenlatollero gororpadiipyeMbii 00bEKT,

B ceasn ¢ orpannuennoi fororpadveckoit wWHpoTofl cheMouHora (oToMaTe-
pPHANA HOPMAJBMEIC FKCOOIHLIHH 00BN MOPYT GLITH daHW AHUb .CPaBHHTEAbEHD
0efo/bIOMY  YYACTKY WHPOTH ofbexTa. YHepno-Geawe doroMarephans MoryT
NpaphiAbLHG BOCTPOHIBECTH JLETAAH 00BLEKTOR, OCREUIEHHOCTb EOTOPLIX OTAWYALETCA
OT OCBEWEHHOCTH OCHOBHOTO 0O6DLeKTa (Hanpumep, JIHLLA qeﬂoael{a} NpAMepile B
4 paza, uTo CQOTERTCTEBYST ABYM ASNeHRAM WKANB IECAOHOMETPOB T™HNA <« Telun-
rpaa» Hau «Ceepanosek», [Tph usernom $ortorpadHpoBaHHH MPABHABHG Mepena-
AY¥TCA OCBCLIIEHHOCTH, OTAHYAWIEHeCA NPHMEPHO B 2,5 paza, 4To COOTBETCTBYET
£1—1,5 neneHnsM wiKkadbl TeX e SKCIOHOMETPOB. _

Ilpu cheMKe B ycJoBHAX OCBELLeHHS HCTOYHHKAMU HCKYCCTBEH-
.HOTO CBeTA ONpeASIAINT MAaKCHMAaNbHYI OCBRIieHHOCTh CHIKETHO
BAHOTO OOBEKTA CheMKH. Ipn 5TOM H3MepPAKIOT C8eT OT OCHOBHOTO
OocBeTHTENbHOrO npubopa ((POTO3KCOOHOMETP HENOCPeACTREHHE OT
of1BeKTa CHeMKH HANPaBJIAOT MaTOROH MOBEPXHOCTLIO HA OCHOBHOM
HCTOYHHK CBeTa). DKCHOHOMETPHUECKOS onpejedeHie OCBELICH-
JHOCTH NO3BOMIACT NOJAYYHTL Ha HeraTilBe HOPMAaJbHYd CPeAHIOw
naotHocTs 0,85—1 npu KoshuuueHTe OTpaXKeHHd CBETa MOBEpX-
HOCTBIO 00BEeKTa CheMKH, pasHom 0,3,

DKCNO3HUHID 1o usmepesuro obujed (uwrepartuod) APROCTU
00BeKTa CcoemKy ONpeldesAlNT (€3 MAaTOROre CTeK/Ia Ha UIAXTe
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poroakcnonomerpa. [lpun M3MepeHHH HHTErpaJbHOl spkocTH (oTo-
BECNOHOMETP OT -(POTOanNMapaTa HANPABAAIOT Ha OBBEKT CheMKH,
Tlpu stom mnoay4dawTt o6IUYy0 (CPEAREB3BEIUCHHYIO) APKOCTL BeeX
" Aeranefl, monaswux B node spenus npubopa. [Ipn maHHOM MeTOde
YHHTBIBAWTCA APKOCTH HE TOJABKO OCHOBHOIO 00BEKTa CheMKH, HO
H OKpYAAWHX NpeaMeTos. ITO NPUBOANT K H3IBECTHHIM ouGKam
B onpefefeNlid sKcnodunud. Tak, NPl OjIpeRecHHE  spKocTeil
00beKTa Ha uepHom H OefoM (PoHe MOTYYAOTCA pas3nble pesynb-
TATH, XOTA APKOCTL 3TOro 06heKTa ByneT oAHHAKOBA.

Ha crazawdoro cmegyer, YTo APR ONpeAeaeHNU SKCMO3KUEN NO
UaMepenuo oduefi (WHTETPanbhoil) APKOCTH 00beKkTa MOTYT OuiTh
JonylleHtl Onpele/ieBHbe OMMHGKI, NOITOMY MeTON MOIKHO PeKo-
MEH08aTh TOALKO npu uepho-Genoli cbemke.

IIpu onpepefeHiA 3IKCNO3HIUMH RO UIMEPEHUIO APKOCTEH OT-
Genbroly yuacTros 06veKTa cvemit (HOTOIKCAOHOMETP NOAHOCAT
HEMOCPEeACTBEHHO K OGBeKTy CheMKH Ha paccTOAHMe, paBHoe npud-
JU3UTENbRO AHAMETPY HaMepseMore yyacrka, [IpuGop cTapaT Tak,
y1o0Bl CBET OT OCHOBHOrQ IICTOUHHKA, OTPAHAACH OT HOBEPXHOCTH,
nonajgai Ha erc ceetopocupHHuMalomuit caofi, Tlpn stoM obmuno
H3MEepPSIOT APKOCTh Hau(oee TeMHOro u HaufoAee CBRTAOTO y4acT-
KOB, a 3aTeM HaXOAAT CPpefHIO0 BOMHUHNY § 1O Hell onpepeasior
CPefHIN FKCIO3HIENI0. '

ITOT METOH OnpefefeHHs SKCMO3HKNH HAXOAHT WINPOKOe nph-
MeHeHHe TIpH 4YepHO-OenbiX cbeMKaX. Bmecte ¢ Tem HeoBXoaHMO
OTMETHTb, YTO HPH CheMKe SIPKOOKpAlUeRHHIX OOBEKTOB OH HempH-
roAeH, TaKk KaK CKa3bBAlOTCA OoabliMe OLIMGKH B H3MEPEHUAX,
BbISBAHRLIC HEOANHAKOBOH CNexTpaJAbdol YYBCTBHTEIRHOCTbIO HOTH-
PAEMEeNTa R HcnoAbsyeMmoro ¢Gotomartepuana. Fipn useTHOR 10pT-
peTnofl cheMKe 3TOT cnocol OUpeleNeHHA BKCTOINUHA MOXeT HpU-
MeHATHLCH, TAK KAK NHUO He ¥MEeT BHICOKOH APKOCTH OKPACKH.

[Ipn pa6ore ¢ 3JeXTPOHHO-HMIYALCHEIME OQCBETHTENRMIH Hend-
YHHA 3KCOO3HUHH Ofpelefdercs [JANTENBHOCTBIO BCNLHUKH K KO-
aebaercs ot 172000 po 1/500 c. Bpemsa sKCMOHMPOBARUA 3aTBOpA
doroannapara ofwmuno He MeHee 1/30 c, BeAWYHHY 3SKCRO3HLHI
pPeryanpyIoT, HaMeHaR yneno AnadparMel M paccTOAHEE OT HMNYJib-
CHOrG OCBeTHTeNs A0 ob0beKTa cbeMKH. KIx pacuer (paccToanuds u
utichia AMadparMel) DNPON3BOAMTCH NO BeZYINEMY YHCJIY OCBeTH-
TesR, yKasniBaeMOMY B ero naciopre. Benyuee ducno npeanona-
raeT Mcnosib3oBaHde doromaTepHata cBeTovyBCTRUTENbHOCTBIO 130.

[pu cvemye Ha oTocnofi peficTByeT onpeAeneHloe KOMHYECTBO
CBETOBON SHEPIHM, HOCALee Ha3paHHe 3KcnosHuAH. Beauunna
HSKCNO3HUKH 3aBHCAT OT NOPOAONAKHTEABHOCTH SKCIOHHPORAHUA H
BeHYHEb AHapparmp. [1pn sTOM oOHOR W TO# Ke IKCMOIHLNH
MOTYT COOTBETCTEOBAThL HeCKOJbKO Pa3JHYHBIX coYeraHuil BpeMerd
3KCNoHHpoBaHUR! W phadgparMm. Ecawr Tpelyerca  nponapecTn
CheMKY ¢ Gonbluoli ryGuEoH Pe3sKoCcTH, TO 0OBeKTHB CHAbHO Atad-
ParMHpyIoT, a BpeMA 3KCOOHHPOBAHWA NPH 3TOM COOTBETCTBEHHO
yseruuusaior. [lpy cwemke ppuxywmxca o6bektos, HaoGopoT,
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BpeMsi  IKCMOHHPOBAHHA  YMEHLINAIOT,
a4 oTBepcTHE AMadparmbl yBeJIUHBAIOT,
Ilpu aTomM cyuiecTsyer cTporas B3aHM-
Hasi 3aBHCHMOCTL MPOJAOJIKHTENLHOCTH
IKCNOHNPOBANHA H  jauadparmsl, 4TO
JIErJO B OCHOBY CHEIHAJBLHOrQ yCTpoii-
CTBA, ' TAK HA3BIBAEMON IKCNO3ULUOH-
HOI wKkaasl WIH WKAAbLL €BETOBLLY 3HA-
HeHul.

Ora wmkana obecnevuHpaer MexaHHve-
CKYIO CBsi3b pPHUATOB YCTAHOBKH JHA-
dparmul H NPOLOTKHTENBHOCTH IKCHO-
Puc. 99. Sxcnosuumonnan FHPoBamin (puc. 99). B pepxueil wacTu

wxana KOJbIA HMeeTes lIKaja peryasitopa aa-

TBOpA, a BHH3Y — WKala anadparmu

H 3KCHO3WIHOHHAs ukajsa (camas Hmkiaas). Bee Tpu iuxadbl,

a TaKke ycTaHOBOWHLIe KoJbla aunadparMul B 3aTBOpa CRI3AHB

sameaxoii. [Ipn nosopore Koabla il M3MeHeHHH (HanpuMep, yBenau-

UCHHH) TPOAC/IKHTENBHOCTH SKCICHHPOBAHHA ABTOMATHUECKH Ha

COOTBETCTBYIOLLYIO BEJHUHHY H3MenHTcs (yMmMeHbwutes) w anadpar-
Ma, H Ha0GopoT.

Takum oOpazom, 3sKeno3uuuon#as mKala AaeT BO3MOMKHOCTb
NOJAYHATh CTAaOHABHHIE 10 [OTHOCTH HETATHBBLL NPH  Pas/IHUHBIX
JiadparMax W NPOACJIKHTEJAbHOCTH 3Kcmonmposanua. B cayuae
HEOOXOHMOCTH, OTHYCTHB 3alle]Ky H pPazbelHuB LIPHBOAH AHA]-
parMEl N BpeMeHH 3IKCNOHHPOBAHHS, HMX MOMHO YCTAHAB/HBATH
HE3aBHCUMO JIPYT OT JApyra. IJKCHO3HLHOHHAA WIKana UMeeTcs Y
(poroannapatos «IOHocTL®, «Cmena-8» u ap.

§ 5. OCOBEHHOCTH PA3JHYHLIX BHILOB ChbEMKH

PenponykuuonHas CcnemMka. Pe-
NMPOAYUHPOBAHHEM Ha3LIBAETCH CheMKa IVIOCKHX 06DLEeKTOB: uepTe-
XKefl, KapTHH, nevaTHOro TeKcTa, pHCYHKOB H T. m. B pesyabrarte
CheMKH NOJYHAIOT OTNEHaTok (Konuio)— penpoayknunio. Penpoayk-
IHOHHAA CHEeMKA OCYUIECTBJIACTCS ¢ NOMOILLIO CHEURANLHEIX penpo-
AYKUHOEHEYX (oToannapaToB (ropu3oHTAJNbHLHIX H BePTHKANLHBIX).
CxeMbl OCROBHEIX THNOB poTOannapaTos npuseActs Ha puc. 100, a—e,
OCHOBHBIMH 3JI€MEHTAMH KOTOPBIX #BJAICTCA: WITATHB [, OpUrHHAJO-
aepxarenn 2, obvektus 3, croiika 4 o0BeKTHRA, KopoOKa 5 maro-
BOTO CTeKJa,

Hna penpoaykuuounsix paGoT NpHMEHSIOTCH TaKKe ClenHadb-
Hble AByXKOMHaTHbie doToanmapaTtsl € HENOABHKHOI KOPOGKOH
maroBoro crexaa. Kaccersywo uacys Takoro ¢oroannapara pacno-
JaraioT B TeMHOH KomHaTte. B cmeTyioff KOMHATe HaxoasTcs nepe-
ABHraomuecss No TrOPH3OHTAJNbHLIM HAaNpPaBAAIONIHM IKPAH-OPHIH-
HaJoJllepiKaTedb H CTOMKA ¢ 06BEKTHBOM. 3/1ech JKe YCTaHaBJHBAIOT
ocBeTHTe/bHBIe NPHOOPLL. Ynpasienne (epeMelieHHeM OpHrHHAzO-
jepxarteis H 0OBeKTHBHON CTOKH NpH ycraHnoBke macmTtaba H3o-
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Opakenus M HABOAKE HA DPe3KOCTb OCYUIECTBJASETCH H3 TeMHOI
KOMHATLl H KOHTPOJHPYETCs Nno MaToBoMmy crekay. Ilo oxonuannu
ITHX ONCPALHI MAaTOBOE CTEKJ0 CHHMAIT H HA €r0 MECTO CTABHAT
goronsacTHHKY WAH Kaccery ¢ dotomienkofi. TIpu penpoaykiuHom-
HBIX padoTax, Kak npasuao, Tpebyercs noay4YHTh KONHIO C nepejia-
yed Meaknx aeradedl opurunaia. B ceasd ¢ 3THM Aas penpoayuu-
pOBaHHA NPHMEHAIOT OOBEKTHRE! BHICOKOrO KauecTBa ¢ npakTHue-
CKH YCTPaHEHHBIMH ONTHYECKHMH HEAOCTATKAMH,

Ina usroToBaeHis Kjaulie B MoJgnrpapuil penpojayunposaHune
NPOM3BOAAT UePe3 CHEUHaibHyi0 O000PAaUHBAIONLYI0 NPH3IMY WAH
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- gepKano. Tlpu 2ToM TMOAYYaloT HEraTHB ¢ NPSAMBIM H30GpAKEHHEM,
a xawiue — ¢ oOpaTHLM. Tlpu aaacHeliliell nRevath OTTHCKOB ¢
5TOrO KANe H3olbpakeHde Ha HAX NOAYYAETCH LIpAMoe,

" Tipu TounOM penpoAyRMPOBAHMH AJA HNOJYYEHHS KODHH, COOT-
BeTCTBYIOILEH TeOMEeTPHUECKH OpHINHany, TpeGyeTCsl O06ecneVHThb
CTPOryK B3aHMHYIO fapaJilejbHOCTb OPHTHHANa H  MATOBOTQ
CTeKNa cbeMouHoro ¢oroannapara. [IpH 3ToM onTHYeckas oCb.
00beKTHBa OyAeT NepneHAHKYJIAPHA 5THM JABYM njockocTaMm. Uem
MeHblle pasMep jeTanell B opuruHajie, TeM OOABIUHM ROJKEH OBThb
MacwmiTab Npu penpoAyHHPOBAHHY, TaK KAaK HAa MeJdKoM h3olpaiKe-
HHH fepeflaua MeldKHX JeTajefi yXyJuUlaeTcd, UTO CBA34HO C pas-
pellaiomied CROcoGHOCTRIC ONTHKH M doTomartepuana, IIpy BeptH-
K4JbHOM PeNpOAYUHPOBAHHH napajJenbHOCTL MaTOBOTO CreKaa R
OPUrHHAJIOB NPOBEPAIOT ¢ MOMOILLI0 YPOBHS, OTEeca WY 3epKaja,
KOTOPOe KnaayT B UeHTPe 3Kkpada (opurunana). HMaolOpameHue
00BeKTHBA, OTPAMKEHHOr0 OT 3epKana, ACJIKHO NPOEHPOBATHEA
B UeHTpe MaTeBOre crekaa. Ilpn zazaunom macwrade penpoayin-
pOBaHNS paccTosHne OT OODbEKTHBA N0 OpHIMHAAA ONPelensOT No

fopmyie | _
' a==f(1-+m),

rEe | — (oxycHoe paccrosnHe o6DbeKTHBA; 7t — KoYdRUHENT JHHEAHOrO YMEHB-
HI¢HHA,

Iipn penpoayKmnoRROfl CbeMKe OPHIHHAA A0JXKeH ObTb OCBe-
ueH papHoMepHo, PaBHOMEPHOCTE OCBELUEHHS 3aBHCHT OT Koanue-
CTBA OCBeTHTEALHBIX npulopoB, pasMepoB OpHCHERaRa, yraa nafe-
:HUS CBETOBOrO NOTOKA HA OPHIHHAJ H PacCTORMHA OT HCTOUHHKOB
cpeTa J0 opuruHana.

Opurngaisl ¢ FASHUEBOl NOBEPXHOCTHIO HePeAKO AAOT OAHKH
o7 ocgetuteefl. Jag yerpaHeHHsa 3TOro HeAOCTaTKa HEOOXOAHMO
CleAHTbL 3a TeM, uTOOB yroa HajeHHA CBeTa OT OCBETHTeRbHBIX
ApH6opoB Ha opuruWHajte He npeBblwaa 25—30°. Ecan ymeuninuTe
STOT YroJ, TO YBeJHYUTCH HEPABHOMEPHOCTh OCBEMeHHS] OPHTHHAaJAa
H3-32 o6pasoBauua rayGOKHX TeHedl Ha ero noeepxuoctH. Opnru-
HaJ BHPAaBHHBAWT, IJOTHC NDPHAHMAA ero 3ePKaNbHLEIM CTEKNOM
K 3KpaHy, a TaKXe UCNOAb3YIOT BaKyyMHble ycTpofictea. Peapo-
BYKUHOHHAA YCTAHOBKA HOJXKHA [IMETh MATOBOE CTRKJO ¢ MEAKOH
cTpykTypoil. KpoMe Toro, B penpolyKUHOHHBX (oreanmaparax
IefaloT pasMeTKy MAaToBOTO CTeRJA B BUAE HECKOILKHX NPAMO-
YrONLHUKOB, BRUCAHHBIX APYr B Zpyra. MakcuMmaabHas pe3kocThb
nzobpaxkehna oO0ecTeYHBAeTCA OYeHb TOUYHOH HaBOLKOH < nocje-
Zywouum auvadparmupopannem obnextusa. Ilpw stom ofecneun-
BaeTCA Nepeiava MeNKHX AceTadel]l opurunana, TOUHOCTL HABOAKM
Ha peskoeTb KOHTPOAHPYIOT ¢ noMowibio Ayne. Creayer aMeTh
B BHAY, YTO NPH CHEMKE B HaTypPaJbHY10 BETHYHHY H C YBeRlYCHHEM
OCBOLIEHHOCTL POTOCI0A yMeRblzaeress B 4 pasza n Gojee. B sToM
cAyYae BpeMA SKCIOHHPOBaHHs HeoOX0MMMO TOMHO PaCCYATHBATD,
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[ToaGupas csetodHALTP ARA KAWKAOIO CAYYAA DPENPOAVKUHOH- .
HOll CheMKIl, YYHTHIBAIOT, YTO CBETOPU/LTD BLICBETIHET H RpUTEM-
HAeT OAHHAKOBBe C HMM UBeTa. Hapmpnwmep, 4To0LI ROAYUHTL HA
H3oOpAKEHUH YeTKHMH rony8ele JHANH OPHTHHAAA, NPHMEHSIOT
TeMHolil KeAtlil cBeToduanTp. [IpH HCHONL3OBAHUK CBETOdIUALT-
poB Beo0X0AUMO NOAGHPATb COOTBETCTBYIOULHIL HM 0O CeHCHGHJH-
zaudd  @oromMaTepualt. Hanpnmep, ¢ HeATHIM CBETODHALTPOM
HeAb37 NPHMEHATh HECEeHCHOWIH3HpPOBAHHLIE, T. €. HeUyBCTBUTEN L
Hol@ K KeJTOMY cBeTy (oroMarepuanst. HeobGxonumble cBefeHiA
0 BuIbope ceeToPHALTPOE ¥ (POTOMATEPHAIGE RAIGTCA B CHERUAND-
HbX Tadauuax.

Nanopamuan chemka. [lasopamHble cHuMEE MoryT OBITb che-
J3Hb NPH CHEMKE CNeuHaNbHbIMA NaHOpaMHBIMH (QoToanmapaTaMmu
ii/IH IPH MHOTOKpaTHON cheMke OOBYHBIM oToOanRApaATOM € NOCI2-
AYIOUIHM MOIITAKOM CePHH CHUMEKOB. :

[Tpy coemxe jpoToannapatom «lFopnaouT» Ha cTanZapTHoOil 35-MUAAHMETPOBOMH
naedke Aaunoit 1,65 M noayuart 22 napopamuult cHMMEa, IlpA cbeMke nmanopam
COBIUHBIME doTOgNnapaTaM o6beKT doTorpadHpyIOT HECKOJLKO pas, MOBODAYH-
BAf QOTOANMAPAT NOCNE KANJAOTO IKCNOHHPOBAHHA HA  ORNPEASAEHHLIT  yroa.
CudMKit € HEraTHBOB Ne4aTawT B OAUOM MacmTale, 3aTeM NOAyYelHWEe OTOEHATEY
HAKAANBIBANT JIPYC Ha APyra, TOUHO COBMEHIAA H3OGPaKenHe, NPHAKHMAIOT KaX-
AYi0 DAPY COCRIHHX OTMeMaTHOB JIHMEHKOA W npope3aldT WX Hackeosb GpnTooil
BADAE MEPESKPLIBAOHIHXCA YYACTROB. 3aTeM 3TH OTNEYATKH HAKALHBAT ia Kap-
TOH, COBMeNIaN N306pakenus. :

Haa nosyvyeHna BbCOKOKAUYECTBEHHBIX NAHOPAMHBIX CHHMKOB
HeoOXOAHUMO BHLIROJHATDH CAedyloulde OCHOBHble TpeboBaHus:

OTNeUATKH JOAKHL WMeTh OAHHAKOBLIA MaciTad U ONTHYLCKYIQ
RAOTHOCTE H300DAMeH s, _

KAWL Kafp J0JMMeH NepeKpPHBATBCA COCEgHHM, NpPH 3TOM
nepeKkpuiTHe JOMKHO OHTH HeGOAbIINM, TAK KaK B nPOTHBHOM Ciiy-
yae 3TO NPHBEJET K HEXKeNaTeJbHOMY YBeJAHUGHIIO KOArYeCTBa
KaJpoB B [aHOpame;
~ dpoToanmapaT HaZO YCTAHABJINBATL Ha (ITATHBE CTPOrO rOpPH-
BOHTAJNLEO N0 YPOBHIO;

CBeMKY cJedyeT BeCcTH ¢ AOCTATOUHO O0J/bLUIOro pAacCTOAHHA,
qTOOb HCKJIOUHTH NepPCEeKTHBHble HCKa)KeHHS 06bexTa.

Crepeodrotorpadmng. CylmiecTByer HeCKOJbKO cnocodos, M03-
BOAAIOWMWX MOAYYHTE CHeNHANbHBIe CHUMKM, MPU DPACCMATPUBAHHU
KOTOPBIX CO3AaeTcs OUIYILeHHe o0BeMHOCTH (CTepeOCKONUYHOCTH)
n3obpaxennd. M3 HUX cpaBHHTENBHO HLIHPOKYIO H3BeCTHOCThR NOJY-
YHAR CcAelyoliHe: pasaenpHoe Hadaiogenrne (oTousoOpamennii
cTepeonapbl B CTEPEeOCKONe; cflocofi UBeTHHIX adHaraudos;, NoAa-
pH3auHORHbLI coco6; pacTpoBaa crepeodoTorpadus; romorpadus.
HaubBosiee mnpokoe npakTHYecKoe NpUMeHEHUE MOAYYH/IH DepBsie
TpH cnocofa  cTepeodororpaduun. [lpunuun crepeodororpadu
3aKAIOUAETCA B MOJYYEHIH He MeHee ABYX (orousofparkeHui on-
HOTO H TOro jke 00beKTa, CAENAHHBIX C PasHBIX TOUEK, PAacCHofo-
MEHHLIX Ha ONpeAe/eHHOM PACCTOSIHHU APYr OT Apyra. PaccTosHile
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Puc. 10]1. CxeMu cTepeockonHuecKoro apexns

MEeXAy AByMsi KpaflHHMH TOUKaMH CBEMEH JO0JKHO OHTbH OKO0JO
65 MM, T. e. paBusTbes Oasucy 3peHds veaoBeka (PaccTOSHHIO
MeXAy JeBHIM H npaBuM riaa3zom). Crepeockonnueckuii adgexr
Hepa3pHIBHO CBA3aH C OUHOKYASPHOLIM 3peHuem, T. €. paccMaTpH-
BaHHeM CHHMKOB ABYM# rnasamu (puc. 101,a). ITpu atom Kamawi
rJa3 J0/JKeH BHIETb TOMNLKO MpejHa3HaueHHoe JIsi Hero naobpa-
JKeHue.

B mnanGosee pacnpoctpaneHHoM cnocoGe CTepeodoTOChEeMKH
NOJIYYaloT ABA CONPANCEHHLIX CHUMKG B NOJOMEHHsuX, COOTBETCTBY-
IOLIHX NOJOXKEeHHIO JIEBOTO H IIpaBoro raasa. IDTH CHHMKH Hasbl-
Balorcs crepeonapori (pwe. 101,8). as uX noayueuns npume-
HSUIOT crneuransible QoToannaparTsl, HasmBaeMue crepeodoroanna-
paramu (Hanpuwmep, doroannapar «CunyTHHK»).

CTepeoCHHMKH MOIKHO TOJYYHTL HE TOJbKO ¢ MOMOINIbIO CIlelH-

Puc. 102. Cxema npuamaTryeckoll nacaaku (a) n oGmuit eua goro-
annapara «30pkuii» ¢ nacajaxkoil ¥ BuAoHCKaTeeM (0)
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aNbHLIX JABYXOOLEKTHBHHX cTepeooTOANNapaTos, HO TaKkKe Hu €
NOMOULLIO ABYX OAHOOOBCKTHBHBIX (OTOANNapaTos, pacnoJoXeH-
HLIX Ha ONpeieJeHHOM PacCTOSHHH JIPYT OT Jpyra; nyTem Ioote-
peAHoil MOCaeA0BaTebHON CHEMKH OJHHM 0JHOOOBEKTHBHLIM (OTO-
annapaToM W NOJYUCHHS JABYX CHHMKOB € ABYX pPasHbiX HOJOKe-
HHI; C NOMOILLIO OJAHOrO OAHOOOBEKTHRHOrO Qoroannapara co
cnelHaabHol crepecnacankofi (puc. 102, a, 6).

FoToBEIe CHHMKH NpH pacCMaTPHBAHHH PAaCNoNaraloT Takum o6-
pasom, 4TOGL JeBbil Va3 BIJAEA TOJALKO CHHMOK, HOJYYeHHLI
¢ JIEBOTO NOJIQMKEHHS, a Mpasblii— ¢ npasoro. Taxoe pasjieibHoe
nabaioiene H3o0paennii (MOJAYKapTHH) HasbBaeTcs cenapayued.
[Tpu HCNOAL3OBAHHN NPHCNOCOG e, NOKasalHoro Ha puc. 103 a,
CHHMKH MOTYT HMeTb KPynHbiil popMar, a npH HCHOJIb30BAHIH TIPH-
cnocobaennil, nokasaHHblx Ha puc. 103,06 u 8, pasmep CHHMKOB
OrpaHHYHBAETCH, TAK KAK paccrodiHe Mexay HX LeHTpami He
JO/DKHO npepwimarth Gasuca raas. Ilpucmocobaenne, H3oGparen-
noe nHa puc. 103, 8, naswisaerca crepeocxkononm. OHO COCTOHT u3
CTOHKHM ¢ 3KpanaMu aas crepeonapu Ha (otoGymare Han ¢oto-
Marepuajga Ha npospaunoll ocHose. K croilke npuxperniensl cue-
LHAJbHLIE OUKH C MOJOXKHTELHBIME JIHH3aAMH, KOTOPbie NO3BOJSIOT
paccMmartpusath JABAa (POTOH300PAKEHHSI PasjielbHO JeBbIM H npa-
BbIM IV1a3oM ¢ GJan3koro paccrosuus. OuUKH MOMXKHO IepemelnaThb
BJ0JIb ONTHYECKOI OCH, HACTpanBas Npréop no riaaszam.

CnocoGoM yBeTHbIX aHA2AUPOB U NOAZPUSALUOHHBIM TIONYHAOT
coBMellleHHBIE H300paKeHHs, KOTOpLle paccMaTpHBAIOT Yepe3 O4-
KH-CBETOMHJIBTPE ¢ OKPAIICHHLIMH CTEKJaMH HWIH NOJSpH3ATO-
pamu. dtum obecrnevynBaercs OCHOBHOe ycaosHe crepeodoTorpadun,
KOrja Kaxaufi rias BHAMT TOJBKO OJHO, NpejHasnadeHHoe A
Hero (orousodbpaxenne. CyulecTsyer asa cnocofa LBeTHBIX aHar-
AudoB: ajHTHBHLIE W CcyOTpakTHBHLIH. B amauTHBHOM cnocode
cTepeonapy noayqalT B BHAE ABYX AHANO3HTHBOB, KOTOpPHIE HpOC-
MaTPHBAIOT 3aTeM Ha IKPaHe C NOMOULLIO JIBYX JHANPOEKTOPOB, Ha-
KaajbiBasi H300paenus oano Ha jpyroe. Ha oObeKTHBH 3THX
NPOEKTOPOB NOMELLAoT CBeTOQHALTPLL ABYX CHEKTpPajbHBIX 30H,
HampHMmep Ha npasbifi — 3eJeHoro UBeTa, a Ha JeBblil — KpacHoro.
Ha raasa najesalor ouku ¢ 3eaeubiM cBeTOQGHILTPOM nepes npa-
BBIM I/1a30M M C KpacHbM —nepej JeBnM. Takum oGpa3om, Kax-
ABIi rias GyAeT BHACTH TOABKO ¢Boe (hoTOH300paKeHHe: Npasblil —

Puc. 103. Cnocobu paccmaTpHpauus crepeonap



JlapaeMoe npasbLIM AHATIPO-
€KTOPOM, a JeBblii— Jie-
BLIM, T. €. CO3jaeTcs Ouy-
wenne obnemuoct. Ilpn
cyberpakTnsHoM  cnocobe
LUBCTHLIX anarangor oxpa-
LIHBAIOT He CBEeTOBLIE MNO-
TOKH, a camu (poronsobpa-
xenust. Pon npn 3TOoM B
OTIHYHE OT aJULHTHBHOrO
cnocofa Oyner He UBeT-
HuiM, a GeawiM. [lsa ana-
NO3HTHBA CKJa/ALIBAIOT
BMecTe, BCTABJAAIOT B AHA-
TIPOEKTOpP € OJAHHM OObeK-
THBOM H  H3oOpamenue

TmepEs- NPOEUNPYIOT HA  IKpaM.
Guanosumutn O6nbemHoe  H300pakenne
Puc. 104. Cxema npoekunn B moaspuaopan- PACCMaTPHBAIOT HEPE3 OH-
HOM cBeTe KH ¢ LIBETHLIMH CBETO(HIb-

TpaMK (3enenHbiM W Kpac-
HeM). Menonrays st oukH, MOXHO BHAeTh oGbeMHOe (oTousobpa-
JKClHe HeNoCpeACTBEHNO Na JIHAMO3HTHBE 603 mpoesTopa.

Kpome ¢ororpaduuecknx cnocoboB upeTHbix anarandos cylie-
CTBYET cnocol, sakmoualomniics B BuYepyHBanuyu ua oGuiHoR Gy-
Mare craeunaJbHBIX aHarJdmHUYecKHX uepTeeii, paccMaTpHBaeMbiX
saTeM uepe3 OYKH CO CBeTOGHALTPaMH. DTOT cnocol npumenserca
B NOJHTPA(PHH AJ5 H3TOTOBJCHHS KHHAKHBIX OOBEMHEIX HJJIOCTPa-
nuit. OcHoBHONH HeAOCTaTOK CnocofoB 1BeTHHX auaraundos 3axaio-
yaercs B TOM, YTO H30GpakeHHe Hedlb3s TMOJAYYHThL B HATYPAJbHBIX
usetax. Bosee coBepuIeHHBLIM SIBJSETCH NOARPUSAYUOHHBLL CNOCOD
crepeodororpadui, Aa0UHA BO3MOKHOCTE MOJAYHHTh KAK HepHO-
Geavie, Tak ¥ upethnnie dorousobpaxenns, IIpu s1oM cnocole cHA-
MaloT Ha uepHO-GeJYI0 WIH HBETHYIO TJIeNKy cTepeodoToannapa-
TOM HJH OGLIYHEIMH (poToannapaTaMu n3 ABYX nosozenuil. ITocne
CBEMKH TIOJIYYaloT JiBa AMANO3HTHBA, KOTOpLIE MOMellaloT B ABa
Auanpoextopa (pue. 104), naomnx Ha 3KpaHe COBMELiEHHOE H30-
Gpa:kenue. ITepes oObeKTHBAMH NPOEKTOPOB YCTAHABIHBAIOT NOJS-
pusatopsl (noaspuaainoHHbie cBeTouaALTpL). CBeT Y 0aHOro H3
NPOEKTOPOB JOJMCH NOJSIPH30BATLCS B OJIHOIN MJAOCKOCTH, a Y BTO-
poro —mB Apyroii (manpumep, y JeBoro— B BepTHKaAbHOH, a y
Npaporo— B ropusontaisnioit). I'lpn paccemartpuBanun un3zobpaxke-
HHs Hd 1J1a3a HajcBaloT OYKH-NIOJSIPH3ATOPBl, KOTOpHE Takxe Ipo-
NYCKaloT CBeT, NOJAPH30BAHIBIH TOJBKO B ONpefe/IeHHOM Hanpab-
JENUN: B JICBWI — Jyul, NOJAApH30BalNbIC B BEPTHKAALNOH TJ0-
CKOCTI, @ B Hpasulil — B rOPH3OHTAJLHOIL,
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- - THABA VH

HEFATHBHblH YEPHO-GEJIbIit NPOILECC H HPOI.[ECC
C OGPAIIEHHUHEM

HeraTnBhelM npooeccom Ha3bi-
BAETCA NPOILCE TIOAYYEHHUA Heratusa, T, e. oronsobpaxkennn, Koto-
poe N0 COOTHOIIEHHKIO 0onTHUecKuX naoTHocted ofpaTHO COOTHOLIe-
HHIO ApKOCTell 06bekTa ¢beMKH. OR BKAWUaeT B cels pAL OCHOBHLIX
onepanyil: npuroTosAeHHe QoTorpaduueckux pacTBOpOB, 1POfABAe-
Hlle, NIPOMeXYTOHHAsi NMPOMHLIBKA, {UECHpOBAHHE, CKOHYATEJIbHASA
DPOMEIBKA, CYIUKA,

Tloaywaemoe HeraThBsHOE }1306pa}!(eﬂne npu  HeoBXOAMMOCTH
MOKeT OHTh ocAabaeHo unw ycuaeno. Hekoropule Ttexnudeckue
feekTel HeraTHea HCOPABAAKT peTywbio. [Ipoueccom c obpadie-
HHeM Ha3BIBAETCA NpoLece MOJAYYEHHsS NO3HTHBA HeNoCpeacTBeHHO
Ha (QoToMarteprHaie, Ha KOTOPHIH NMpOH3BOANIACh ChEMKA.

- § I. BEHIECTBA, BXOASIUIHE B CCCTAB NPOSBHTENSA

IMposasAasioniiie peuiecTsa AenAT-
¢ na ABe GCHOBHBIE TPYNNEL: HeopraHiiveckne k opranuyeckue. K ve-
OPraHHYeCKHM NPOABJAILNM BeIlecTEAM OTHOCATCS €O 3aKucH
x{ese3a, HAmpUMep INaBeAeBOKHC/IOE KeJe3n, Ol BAHAAUS, THApa-
8AHa n Ap. B cBA3H ¢ na0Xoi COXpaHAeMOCTbIO, HecTabIbROCTbIO
CROWCTE M SIOBHTOCTEIO NpPHMEHeHWe 3THX NPOABAZICILNX BEUICCTB
orpaHHuero. DONbIIHHCTBO OpPraHuuecKHX NPOABAAIOUUX BEULECTB
spagerca npoussoilbiMi OeHsoaa CsHg. 3TH BeinectBa OTHOCATCH
K apoMaTHYeCKHM YTJEBOJOPOAAM, T. €. K OPTaHHYeckdM Bellle-
CTBAM, ¥ KOTOPEIX ATOMbl yraepoja oOpasyloT 3aMKHYTOe KOJNBIO
(nzpo, wixn). B BepiunHax MOJeKya GeH3oNa rPYNNHPYIOTCA aTOMB
yraepoia w Bogopona. CrpykrypHas (opMmysia GeH3onra HMeeT BHA

cH
HC CH '
. Ufttl CORPOLEHHD
"HG cH
CH uau

AToMb BOAOpoda B OeH30Ne MOrYT 3aMellaThest aTOMaMu Apy-
rux snemenTos, rHApokcm bHbiMn OH u amuxorpynnmamn NHa. Hag
yao6eTea ©00O3HAWeHHs MOJNOXKEHHIl, rAe NPOH3OWLIO 3aMelleHHe
aTOMOB BOAOPOAA, B BEPIINHAX CTPYKTypHOU dopMyan Gensona
YCAOBHO CTaBAT UHPH. OHU NO3BONAIGT OTJIRYATHL APYr OT Apyra
NPON3BOAHBE GeH30Ja, IIMeloLIlne ONHHAKOBEIA COCTAaB, HO OTANYale-
LIHECA CTPOEHHEeM MOJEKYJn, (PH3HUECKHMH H XHMHYECKHMH CBOil-
crBaMH (Tak HasplBaeMile M3oMeph). [lpakTHuecKoe npHMeHeHIe
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HAUTH TPH TPYNOB NPOABJAIIIHX BELIECTB — NPOH3IBOAHBIX OeH-
30/1a: OKCHOeH30AH, aMHHOGEHONH 4 (eHUNeHEHAMHUHLL.

Oxcubensons:. B cnyuae sameineHHs B 6eH3oJae ABYX aTOMOB
BOAOPOAA HA THADOKCHNBHuE Tpyiny odpasyerca Tpu l3omepa, HO-
cAlix oflliee HazBaHWe JNHOKCHOSH3OML: OPTOAKOKCHDEH30A (NHpPO-
Karexuh)-1,2 — C¢H, (OH},: meraruoxcusbenson {(pezopusn)-1,3—
CgHy(OH)» u napaauwoxcubenson (ruppoxintod}-1,4 — CsHy(OH)o2.
BoccTaHOBHTEIBHAA CNOCOGHOCTL BEINECTB 3ABHCHT OT INOJNOMeHHS
akTeBuLiX rpynn. Ilupokatexun asnserca fojee SHEPrHYHBIM NPO-
ABJIOLLIM BELIECTBOM N[O CPABHEHHIO ¢ THADPOXUHOHOM, a Pe3oplHH
He ofAanaeT NpOABAAIOUIEN CMNOCOGHOCTBI C€OBCeM. JameuieHie
ATOMOB BOLOPOAA TPEeMA [HAPOKCHABHHMH rpyRnamu OH gaet
BCULECTBO, O0Majawlliee NpPOARAAIIHMY CBOHCTBAMY, H H3BECT-
Hoe B <oTorpaduu nod HassaHueM nuporadaca (1,2,3-TpHoKcH-
feHz0a).

Arxunogenoaor. Tlpn sameureHny 8 MOMeKyne GeH30/12 IBYX aro-
MOB BOAODOHAA Ha OJAHY TFHApokcHAbHYi rpynny OH u oany aMmrHO-
rpynny NH, ofpasyercs TpH nsomepa, HocAumux ofliee HasBaHHe
amugohenons. B kavecTBe npHMepa MOXKHG THPHBECTH NapaaMuHO-
denoa-1,4 — CeH, (OH) (NH:) — Bewiectso, obaazaloliee npossisio-
mefl cnocobHOCTEIO. B ¢BA3H ¢ GHCTPOH OKUC/AAEMOCTHIO UH-
CTHil napaaMuHodeHON He Hallleqa npuMeHeuus, Bojee u3BecTHH CO-
JISIHOKMCJIas H CepHOKHCRan cosb napaamudotdenoaa n-CeHy (OH) X
X (NH2)HCl 1 2[#-CeH4(OH) - (NH:) ] - H:SOy4. TTposiButenu c a1~
MH BELLECTBAMH HCHOJNB3YIOT B BHAE KOHLEHTPUDPOBAHHBIX Pactso-
poB, KoTopule nepef ofpafoTxofi QoroMaTepHanos pas3basifaldT BO-
no#. I1pu Beepeduy 8 amu”orpynny (NH,) Ha MecTo aToma sozopoia
MeTuApHOH rpynnel (CHjz) oGpasyeTca nposBasiolliee BEILECTBO MO-
HoOMeTHNTapaaMiHOMenoa. CepHOKHCAAA COMb 3TOTO BEILECTBA HC-
nosiL3yercs B Gotorpaduu u rasmpaered MeTosoM 2[n-CeHy (OH) X
X (NH-CH;)] -H.50..

Hanee npH 3aMene GZHOrO aToMa BOJACPORA B METWIBHOH Ipyn-
ne CH, na kapOoxcunshyio rpynny COOH noayuaeTcs elie 0fHO
npoasnsiciiee serectso — ranuud r-CgH, (OH) - (NH-CH,COOH).
B cnyuae BBeAeHNz B MOAeKy1Y napaaMHHodeHosna sTOpofl aMHHEO-
rpynnel NHy oBpasyerca coefnnedHe 1,2,4-aHaMuuodeHon, n3pect-
Hoe B ¢oTorpadnn noa Haspannem amujpon !,2,4-CsHs (OH) - (NH,)».
ITO BEUIeCTBO KCHOAb3yeTest B GOTOrpaduu B BHAe CORSHOKHCION
cosi. Ilo crenenn BoccTaHasMHBAWIEEH cnOCCGHOCTH AMHAOA OTHO-
CHTCA K OAHOMY H3 Hanboliee 3HePTHUHBIX MPOABARKIGUIHX BELleCTH
A MoxeT OHITh HCIOMb30BAH B NposBHTENe 3 YCKOpsIOHlero Be-
mecTea.

Pennrenduanunot. Tlpn BReneHHH B MONEKyAy OeH3oMa ABYX
amutorpynn NH; of6pasyercs TpH H30Mepa, HasHBaeMbIX (eHUJIEH-
Juamunamu. IIpH saMeinedud B Monekyne napaeHnjaeHAHaMuRa
JBYX BOJOPOAHBIX aTOMOB B OHHOH amuHorpyane NH; Ha 3Tub-
Hele paguxkansl CoH; ofpasyeres Belecrso — napaaMuHOLHSTHA-
AHHJHH, KCIIOAB3YeMOe B BHAE CEPHOKHCROH COAN IPH NPOSABJAEHHH
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I{BETHRIX HETATHBHHIX dOTOMATEpHAJIOB

C,H B
‘ 5\NDNH2-HZSO; :
cH

‘TIpn saMede B oaHoM H3 STHAbHBIX painkanos C.Hs storo npe-
mecTsa ofHoroe atoMa mogopopa va rpynny OH noayuaercs npo-
ABJARIONIeE BeUleCTBO I1&PAAMHHOYTHJOKCHITHIAHUANKCYibAT, HC-
MOAbL3YEMOEe B KauecTBe NPOABJAAIONIErO BelileCTBa RPH oépaﬁome

[BETHBIX (PoTobymar (NO3HTHBHHX (HOTOMaTEpHAM0B)

H.
CZ 5\
2}1401{’

Denudon. D10 TPOSBAAOILES BElIeCTBO, HMEIOIEe XUMHYECKOe
nassanne 1-peHus-3-nHPO3ONUAOH, OTHOCHTCA K TeTepolHKAne-
CKHUM COeXMHEHHSIM, COAep:KaliM B CBOEM KOJbHE aTOMBl a30Ta,
ROAOPOAA. DEHHNOH HMET CTPYRTYPHYIO QOPMYAY

l1——CH1 Hzc—— H2 T—-Ch

—cH CH,
e i, N)I \N/

NHz ' Haso‘

LA

TipoasuTens, npuroToBAeHHbA ¢ oAHHNM (DEHUROHOM, HMEET MAa-
AYIO TPOABASIONIYI0 CROCOSHOCTE M CHABHO BYaJupyeT, B HEr¢ BBO-
AAT Takxe LPpyroe HPOSBISIONiee BELECTBO — FMAPOXUHOH. Takoe
coueraHre (B 3aBUCHMOCTH OT PeL€nTa) HAIOT APOSBUTEAH OT BH-
PABHHBAWONIAX AC YHEPrUUHHIX, KOHTPACTHO pafoTamiuus.

Koncepaupyomne (coxpansiiomtie) pewlectsa, [Ipospasiouee
BOUIECTBO B EBOAHOM pacTBope OBICTPO OKMCNSIETCH, BCJAEATTBRHE
Yero pacTBOP TepsAeT BOCCTAHOBHTENBHYIO CROCODOHOCTH H MOPTHTCA.
Tlpn oM ocofieHHo OBICTPO CKUCNAETCR NPOABAAWILEE BEIUECTBO
B NMPUCYTCTRUH LUEJIOUY, BXOASLUEH OOLIKHOBEHHO B COCTAB NpPOSBH-
rens. B pesynnraTe OKMCHeHHm NPOSBASIOUIErO BeulecTBa 06pasy-
eTce XHHOH, KOTODHIT B CROW ouépenb moA AefACTBHEM KHCJAOPOAA
NepPeXOdHT B OKCUXHHOH. OKCHUATeNBHOH cTagHell OkucAeHi: faB-
Jasercs o5pa3oBaHHEe CAOKHHX MOJEKYJ T'YMHHOBBIX KHCROT. Bce
NepeYHCNeHHbie NIPOAYKTE OKHCAEHHS NPOABISIOIIET0 BELIECTBA HE
HMeoT NpOABAfAOIEd crnocofHOCTH, 3ATPAHAIT H TNPOABHTEMb, H
dortocsiol. Hro6H! COXPAaHHTL NPOABAAKILEE BelleCTBO 0T OKKCAE-
RHs, B NPOABHTE]b BEOAAT TAaK HasbiBaeMbele KoHcepBHpyOllye (co-
XPaHAWUHE) BeIIeCTBA: CepHOKMCAME HaTpuil (cyabdarT vaTphs)
Na;SQ,, metabucyaodur xamus K505 ruapocyibdur Hartpua
NaHSQ,, kucnutfi cepuncroxueantii kanni KHSO;, anetoncyiaedur
(CH;)2,CONasSQ;, ruaporcumamuncyasdpar NHOH- 1/2H,50,
# Ap. Hapboasuree npuMeHenHe Halllea cyJAbQUT HATPHA, KOTOPLIH
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uermoan3yloT B BrHAe Gesgonuolt (NapSOs) u  kpucranjauueckod
(NapSO3-THQ) coad. B nmpHCyTeTBHH cyabduTa HATPHS NMPOAYKT
OKECJACHHH IPOABJAIOLIErD BeILECTBA XHHOH, oOpasylouiuiica B nep-
BOIl CTAAUU OKHCIEHUSA, NEPEXOUT B COEAHHEHHE, HA3HBAGMOE MO-
AOCYAbPOTIAPOXHHOHOM

C5H402 ‘*'I-' N32803 + Hzo = C6H3 (OH)Q SO3N3 + NaOH.

Okucsiende Apyrux npossASiOLIHX BelLeCTB H HX B3anmolefl-
CTBHE C CYJb(OHTOM HATPUA HPOHCXOAHT [0 AHAJIOTHUHOH CXeMe,
MoHocyab(oriApoXuHoH 06aafaeT NpoABAsOILed CMOCOGHOCTDIO,
ONHAKO ABJIAETCA MeHee AKTUBHLIM MO CPaBHEHHIO ¢ THAPOXHHO-
HoM. CyJab(HT HAaTPHS B HPOSBAAIOUIEM PACTBOPE BHIDOJHACT CJe-
pywoune dyHKIRT:

COXpaHdeT NPoARIAMLee BelIECTBO OT OKHUCTeHHS;

BCTYRAA BO B3aUMOAeHCTBHE ¢ NPOAYKTOM OKHC/AEHHA Nposas-
Agowero BellecTra, obpasyeT HOBOe coeflnHerie, obGaagaioulee
NPOABAAOLIIMIT CBOIICTBAMH;

NOBLIWALT BHIXOA MeTANNHUYecKOrv cepedpa Ha KaXAaylo MoJje-
KYJYy TpOsBASIOLErC BEilecTsa;

CHIOCOGCTBYET MEKO32PHUCTOMY MPOSBJACHHIO.

Yckopsioiuwe BemecTsa. B KauecTBe YCKOPAKIIHX KOMNOOHCH-
TOB NpPUMEHATCA:

enkue wenoun — eaxuil Hatp NaOH #u eakoe kann KOH;

yIJAeKHCIbIe MeOouH (RpHMeHstoTca HanGosee yacTo B Qororpa-
$Huu) — yraekHcHBH HaTpuli (cofa GesBoaHasl Ka/JbUHHUPOBRHHAA
Na,C(Qy, cogma kpucTasangeckas NayCOs- 10H:O, wonoriLapat
Na;CO;-H,0); yraexucawtit kanud (moram) K,COq;

TeTpabopHoxkdeablii natpuii {6ypa) NayByO;-10H,0, meTabopat
Hatpus (xogaax) NaBO,; nxHoraa npuMeHROT Tpex3aMelleHHbiR
docdat HaTpHR, aMMHEAK H HeXOTOpLle APYrHe BELIECTBA,

Hasiavenne ycKopsioulero BellecTBa B IIPOABHTeNe COCTOUT
B OCHOBHOM B ROAZEPIKAHUH ONpeleJeHHOH LIeJNOoUHOCTH (Best-
uuHpt pH) pacTROopa H C37A3aHHON ¢ 3THM KOHUEHTPANHH aKTHB-
HOR (opMB NPOABAAWUIETO BeillecTBa. [IpH npoamJieHAH o6pazy-
eTcs GPOMHCTOBOAODPOAHAN KICMOTA, TOPMOZAUWAs NpOUeLe BOCCTa-
HOBJIGHHSA rajgoredpna cepefpa. BeejeHde B NPOABATENb LIADUH
TPUBOAKMT K ee HefATPalu3alnd ¥ CROCOOCTBYST HOAACPHAHUIO 0O-
CTOAHCTBA CBOHCTB TIPOABHTEAN.

lpornBosyannpyloile BemecTBa. B npoliecce rnpoAsierun ¢o-
Toc/0a ofpasyerca Byadap, 7. e IoOYepHEHHE Ha ywacTkax, Ha
KOTOPLIE CBET NMPU IKCIOHHPOBAHHA He nopeficteoBan. das npeny-
npexaenns obpasoBaHHs ByaJn 6o/blIofl NJOTHOCTH B DROABIAK-
IHA pacTBOp BBOAAT OPOMHCTHIH KatdHi HAH ApYTHE NMPOTUBOBYA-
JHDYIOIIUIE BeliecTBa. IJTH BeliecTRa ajcopOupyroTcst (ocaxna-
I0TCR) Ha 3epuax raloreHHoro cepebpa B BHIAE OTPHIATEILHO
3apAKeNHHIX HOHOB W MPENATCTBYIOT NPHOMDKEHHIO K KpHCTANIY
HOHa NpPOSBJSIOLLETO BEIECTBA, 3apHIKEHHOrO TaKXKe OTPHilaTelbHO.
TTaotsocts afcopOHpOBaHELIY HOHOB MPOTHBOBYARUpPYIOUWIEro Bellie-
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CTBA 3HAUNTEJLIIO MeHbIUE Ha
yuacTkax KpucTajaa, rae no-
lleilcTBOBAJ CBeT H rae olbpa-
30BaJICAl UEHTP CKPLITOTD H30-
Opamenns. B ocloBHOM TOJb-
KO K 3THM KpHCTaliaaMm Mo-
ryT HOAOHTH HOHBI NPOsIBJIS-
IOLICTO BEUIECTBA H NEpeaath
uM saektponsl (puc. 105).
B cayuae Beenenns B npose- :
asomuii  pactsop Goabmux @ Jruliennyie MoneNyss

npeslriwuezo 88
KOJIMYECTB TNPOTHBOBYAJHDPY- o ;f'gm; s ;fmi P :é’:cmﬁa

IOUIero  BemecTsa ero jaeii- & fewecmba
CTBHE 3aMETHO CKa3kBaercs o iﬂemfgpaﬁw | DOAYYEHHEIE 07
R Ha yuacTkax (OTOCI0s, NMO- o A AER AN

fewjeemba

JYUHBIIHX 3KCnosuuuio. 39t ~ Howss Bpoma

CBOMCTBO HCIOJNb3YeTCs 14
NposABJEHHA nNepenepXaHHBIX  Puc. 105, JleficTane HOHOB TPOABASIOULCrO
Be]"aTHBOB, Korgpa B npo_ﬂﬁ“- H NPOTHBOBYANHPYIOUIEro BeUleCTHA B ILLH-
Teab BBOJSIT NMOBHLIILIEHHLIE KO- Tpe nposBacHn

JHYECTBA IIPOTHBOBYAaJHPYIO-

Hlero BemecTsa, TopMmossuiee AeficTBIE NPOTHBOBYAJNPYIOLLErD Be-
1lecTBa [IJsi PasJHUHBIX MPOSIBJSIIONIHX BEUIECTB HEOAHHAKOBO H
3aBHCHT OT HX akKtupHocTH, HanGogee UyBCTBHTEJbHLI K TOPMO3si-
meMy AeficTBHIO B Npolecce NPOosiBJcHHA OPOMHCTOrO KaJjust rujipo-
XHHOH (HJIH TJHILHH), HaUMeHee — aMHION (HJaH METOJ).

B xauecTBe NPOTHBOBYAJHPYIONIHX BeUIECTB HaXOAAT TaKKe
NpUMEHeHHe Opranuyecksde BeUleCTBa, OTHOCHILHECS K TeTepoOunKIn-
yeckum coeaunennam. Cpean Hux nanbojee uasecTen OGeH30TPH-
asoJl, l-(henna-mepKanToTeTpasos HAH 6-HHTPOGEH3IHMHAA30/. DTH
BeleCcTBA MOTYT NpPHMEHSAThCA AJsi ycTpaueHus (potosBya/n B Tex
cayvasX, KOrja Apyrie BellecTBa He AaloT NOJOKHTENBHLIX Pe3yJib-
TaTOB,

§ 2. MOHATHA O BOJJOPOJHOM NOKA3ATEJIE

KneaoTHo-0cHOBHBIE  CBOIICTBa
tdoTorpadHuecKnx pacTBOPOB XapaKTepH3YIOTCs BEJIHYHHOH BOJLO-
poanoro noxkasateasi pH. Uscras Bosa xnmuueckn mneifiTpanbna,
T. e, He ofJafaer HH KYCJOTHBIMH, HH OCHOBHBIMH CBOHCTBAMH.
Ona B OuYeHb HE3HAUHTEJNLMOH CTENEHH ANCCOUMHPYET HA HOHLI BO-
aopoaa H+ u ruapokcuna OH—:

H,O0ZH*+ OH™.
KonuenTpaunsu 3THX HOHOB OJAHHAKOBL H HX NpPOH3BeleHHE, Ha-
SLIBAEMOE UONHbIM npoussedenuem 8odst, pasno 10-14;
T OH =107 1077=10"4,
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Bongopoanwil noxkazatens pH pacTBOpa fBJAseTcs MoKasarenem
CTeNeHH KOHLUEHTpaluln 8 HeM HOHOB BoJopofa ¢ olpaTHbIM 3Ha-
KoM, Hanpumep, KOHIEHTpANyA HOHOB BOAOPOLA XHMWUYECKU YHCTOH
BOAB paBHa 10-7, 3HaudT B UHCTOH BOAe, UMelotilell HeATpaabHbIE
ceoiictBa, pH==7. Pacrsopr pa3sIuyHBIX XHMHYECKHX BelLeCTs
HMEIOT OALHAKOBO® NMpoH3BefeHHEe HOHOB BGJOPOAa H THAPOKCHA,
pasdoe 10—, xoTs Beanunnw Ht 1 OH—- y unx Oyayr unbiMn. [ipu
yBeNHUEHHH KOHLEHTPallld HOHOB BOJAOPOAA B PACTBOPAX KHCHGT
YMEHBUIZCTCA COOTBETCTBRHHO KOHUEHTpPAlUisl HOHOB TIHAPOKCHNA.
Hanpumep, ecay KoHHeuTpauHs HOHOB BOZOPOMLA YBEJIRUHAACh U
crana pasHoil 104, To COOTBETCTBEHHO YMEHBIUUTCA KOHLEHTPAUNA
HOHOB rhEpoKcHaa go 10-1% takum o6pazom, mpoM3Beserne KoH-
nentpauii H+-OH- == 10~.10~'% = (!4, paHHBI{l pacTBOp HMeeT
KHcAYw peakumio 0 pH =4,

IIpn pacTsopeHHH B BOAE uIeouell NPOHCXOAMT YBeaHYeHNE
KOHUEHTPAUHY THAPOKCWILHBX BOHCs OH— n caHiKeHHe KOHLEH-
Tpan HoHos BoAopoaa H¥. Hanpumep, ecan KOHUeHTpailUs HOHOB
THAPOXCHIA yBeauunaach 1o 10-5, 10 coeTBeTcTBERHO yMeHBUIHAGLD
KOHUEHTpaNus HOHOB BOAGpoAa o 10-%

Pacteopnl mo KMCAOTHO-OCHOBHEIM CBOBCTBAM ZEAATCH HA TPH
rpynnue: HefiTpanbuble — pH =7; gucanie — pH < 7; wemnounsie —
pH <C 7. Yem menbuie uan Gonsiie 3nauenne pH ornnuaercs ot 7,
T€M COQTBeTCTBEHHO KHCMee HAR lLienoudee pactsop. Kamaomy
NpOABAAIIIEMY BOIIECTBY COOTBETCTBYET ONpPeneaeHHOEe HOPOroBoe
sHayeBle pH, mpn KOTOPOM BelIeCcTBO HAYHHALT NPOABAATL. TaK
AN aHanu3a TNOPOTOBOTO 3HauemHs pH 4, denupona — 6, MeTo-
na—7, nuporasnosna—8, rauunHa — 9, ruppoxuuoxa — 10.

B pacTBope mposaBuTeas ¢ elKoH wiesoubio pH nocrosdHo me-
HAGTCH HPH TPOABAEHHH, YTO 0ObACHASTCA YMEHbMICHHEM KOHUEH-
TPAUHH THAPOKCHJIBHBIX HOHOB, HeHTPaAHSYIOH{IX 06pa3yOUIYIOCH
OPOMHCTOBOOPOAHYIO K4CTOTY. M3MeHeRHe LIENOYHOCTH NPOABH-
Tens B npoHecce padoTH ARAAeTes OZHOM H3 MPNUEH yMeHblleHUd
ero akTHBHOCTH. Donee cTaOuABHHIME B 3TOM OTHOLIGHHH ABJAAKTCH
HNPOABHTERN € YTVIEKHCAOH IHeJOYbIo, YacTh KOTOPOH NOABEpraercs
ruaporusy. I1pu HeliTpasusalfu B THAPOJAN3 BCTYNAOT HOBHIE fGp-
uHH wenour, H pH B TeuveHne onpeseseHHOro BPEMeHH HE H3Me-
HaeTcs.

CnocofROCTb NPOABMSIOUIETe HIAH KaKoro-audo JApyroro pac-
TBOpa cOXpadATh moCcToRHd0e 3Haverne pH B npouecce paboTn Ha-
3BIBARTCA OYPePHOL eMKOCTBIO PACTEOPA.

B dororpagun mupoko HcnoabsyioT Oydepible cMecH, fpei-
crapaaiouie cofoll cMecd c1alblX KHCNOT HJH OCHOBAHHH € HX Co-
adamu. OHH NOYTH He MEHAIT KHCAOTHO-GCHOBHEIX CBOMCTB IipH
pasfapjeHHN, KOHLEHTPHPOBAHHH, A00aBJEHHH KHCAOT HAW LLeJo-
vell Ao u3BecTHoro npefesa. BygepHue cMecH BBOJAAT B COCTaB
MHOTHX (oTorpaduyecKux pacrsopos, Onarcpapsa 4eMmy npu obpa-
60TKe B Hux doTOMaTepdana BeJIHYHHA pH COXPAaHALTCA Ha MO-
CTOAHHOM YpOBHe.
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Beauuuny pH pacTROpa MOXKHOG OnpefefHTh ¢ MOMOLILID YRU-
BepCaJbHBX TECTOBHIX HHAMKATOPOB, HANpHUMep HUHAHKaTtophO#H Oy-
maru «PrdaH». Bosee TouHoe onpejeieHie BeNHYHEW DH noct-
raeTcs MOTEHUHOMEeTPHUECKHM METOAOM IIPH NOMOUIH cHeuUasdbHbIX
H3MEepPHTENbHLX NPHGOPO3 — NOTeHNHOMETPoB H pH-Merpos.

§ 3. CYUHOCTDL NPOIECCA NPOABJIEHHA.
PELENTYPA NPOABUTENEHA

Tlpu mposBIeHUH B 3MYJbCHOH-
HOM cjoe (poToMaTepHasa NPOHCXOJAHT XHMHYECKOe B3auMoJeH-
CTBHE NPOABJIOINErO BellecTBA C rajaoreHugom cepebpa. LleHTpH
CKpHITOr0 n3olpameHus, ofpa3oBaBildecs B MHKPOKPHCTAAIAX TPH
PKCIOHHDOBAHHH M CTaBlide B NPOABJARIOLLEM pacTBOpe HeHTPOM
OPOSBICHHS, KAaTAJMHSHPYIOT peakuuio obpasosaHus Meranidue-
CKoro cepebpa. MoHH W4 MOJEKYJB TMPOSBIAIOLIErC BellecTsa Me-
pefaloT YacTh O9JEKTPOHOB TralicreHHpy cepefpa, 4YTo MNPHBCAHT
K BOCCTAHOBJEHHK) MHKPOKPHCTAJNIOB [0 MeTajjnuecKoro cepedpa
n ofpa3oBaHEI) BHAEMOrG Hz00paxeHnA. BoccraHosnedHe Mmeran-
auveckore cepelpa na ranorenufa cepefpa >MYJbCHOHHOTO C¢0K
HA3EIBAETCH XUMUYECKUM nNpOAgieHUeM. JTOT MeTOA TPOSBIACHRAA
mupoKe Hcnonabayetcs B Qororpadun. [Ipu xumuyeckowm mnpossie-
HHN HOHB cepelpa BOCCTAHABAMBAKTCA IO ATOMOB, 4 NPOABIAN-
ulee BeulecTBo okucnsiercd. M3 srToro ciaepyeT, 4To npolecc nposs-
JEHHA ABAATCH OKHCAUTENLHO-BOCCTAHOBUTEABHON XHMHUECKOH pe-
axuneft.

Ipu usuuecxon npossieriy KOMUYECTBO MeTALIHYECKOrO ce-
peGpa yBeqHuUHBaeTcs 3a CUeT coAM cepedpa, BXodsuel 8 cocTas
upospaTens. IIpu sToM conb cepepa BOCCTAHABJHBAaeTCH A0 Me-
TAJAN4, KOTOPLIT ocaxKAaeTcsd HA LeHTPAX CKPHLITOrO H3GOpasKeHId.
Cocof GH3HYECKOro NPOABAEHIis TOXe Hatles NMPpaKTHYECKOoe NpH-
MeHene. OfHO 13 OCHOBHBLIX TpeGoBaHHN OPH NPOABREHHH: HPO-
ABUTENIb HE ADJXKEH BYaAUPOBATb, T, € CKOPOCTh BOCCTAHOBIEHNA
METANMHYECKOTO cepelfpa B MHKDOKPHCTANAAX rajoreHuua cepedpa,
monBepruxes JefCTBHIO CBeTa, AOAXKHA OLITE GOJbIe CKOPOCTI
TIPOABIEHHR HeSKCHOHUPOBAHHHIX KPHUCTANNOB. B 3TOoM oTHOUWEHRA
NPOSIBJASIOMHE BEUIeCTBd XApakTepH3YIOTCH CTeNeHbld H3OHpaTedb-
HOrO AEHCTBHA HAU CeNEKTHBHOCTBIC MPOSBICHHA:

U = Kv,fvy,

rae K — yenoeuwit kosjpduument, obuugo pasnuit 100; vy B vy — cRopoeTH npo-
SBAEHHA COOTBETCTBEHHO Haoﬁpamemm H Byadnil

Cepelpo CEPHITOr0 K300paiKeHHA HMeeT MeHbllee OXpYyixeHHe
OTPUHATEILHO 23aPTiKeHHLX MOHOB TajOreHHfa H MEHbINR! OTpH-
natennHbll 32paa (em. puc. 105). Ha stom yuacTke TposBARiONLee
BEUECTBO TOAYYAET BOSMONKHOCTD HPeofiofieTh ITEKTHOCTATHULCKOS
OTTaJKHBAaHHE M BCTYNHATL B KOHTAKT WM AAcopéupoBaThea Ha ce-
pefpe. [lpu 2T0M cxpHTOE H30OpAKEHHE ABHACTCA HCXOAHBIM
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MYHKTOM, OT KOTOPOTO MPOHECce BOCCTAHOBACHHA METANNHIECKOTO ce-
pefpa pacrpocTpanaercss Ha Bech KpucTaad, Baaroaaps ckputomy
H300pameHo B KpHCTAJ e TNpOlece €rc BOCCTAHOBJEHHA NpoTe-
Kaer 3navydTeabHo OBICTpee, YeM BOCCTAHOBJAEHHE He 3aTPOHyTOro
cpetoM  kpueranna. Cepefpo cKpuiToro u3olpaikesila sBaserTcH
€BOero POJAA KaTaJdi3aTopoM, T. € BelieCTBOM, YCKOPAWIHM NP~
nece. Ilpouece nposipnesua HOCHT aBTOKATaaUTHYECKHH Xapakrep,
TAK KAK KOJUYECTBO BOCITAlIOBAEHHOTO cepefpa BCE BpeMsa yBesi-
YHBAeTCA, YTO BJEUET 32 cofoll M yBegMUeHHE CKOPOCTH npodsie-
HUusA. B peayabTaTe DpoABJEHUS UHCAO ATOMOB MeTaXIUUecKOro
cepefpa H300parkeHHs YBeHYHBASTCA B AeCATKH MUIIHApAOB pa3
MO CPABHEHMIO C HX UHCAOM B CKpBITOM H300paxedun. [lpossanio-
ulee BeUlecTBO, aACOPOHPYACh HA CepelpsHOM LUEHTPe MHUKPOKPHU-
CTaNAa, Mepenser emy 3ekTpoHst. [{oJyuus HU3GHITOK 3eKTPOHOB,
cepeOpARLIi LEeHTP B CBOW OuUepelb NPOTArHBAET MeEXNAYY3eAbHbE
nouel cepefpa, BOCCTAHaBJMBAIOWIHECH HA HeM A0 aTOMOB cepebpa.
OTrouwenve Mexay cepedSpoM, ©6Pa3yOILUMCA DPH NPOSBJCHUH,
H pacxojyeMuiy NPOABIAKLHM BELUECTBOM, HA3LIBACTCA CTeXHoMeT-
pudeckur. OHO XapaKTeplU3YETCH MOAEKYAIAPHOIM BOIXCOOM npo-
1eCCa NPosABJCHHS.

- Xamaueckas peaKUHs NposiBAeHHs rajoreHufa cepebpa THADO-
XItHOHOM MO:{eT ObITh BLIpaykeHa ypaBHeHHeM

OoH
2AgBr+O = 2Ag + 2HBr +

OH
Xunor

B pesyabTate Xumliueckoro 3auMoefcTBHA RBYX MOJeKya 6po-
MUCTOFO cepefpa ¢ oaHoit monekyso#t ruapoxunoHa ofpasyworcd
HBA aTOMAa METaNJIUYeCKO[o cepebpa, OBe MOMLKYNH GpOMHCTOBO-
AOpPOAHOR KIUCAOTH H MOJAEKYNa XHHOHA — NPOLYKTa OKHCACHHS
NpOABAAIOLIETO BRIECTRA.

[IposBuTenu cojepaT B CBOeM COCTABE TAKKE COXpaHsIee
BellecTBO H lieJoub. B 3TOM cAydae mpouece APOABASHUA MOMKET
GelTh BupaxeH Oo0IHM YpaBHeHHEM

OH OH

4AgBr + +3Nay80,+ 2NaOH=4Ag + +Na350 +4NaBr + H,0

B npucyTeTBIIM cyabduTa HATPHS KakAas MoOJAeKylda NPOABJIA-
IOLICTe  BeuecTsd CNocOOHA BOCCTAHOBHTL XO YeTHPeX AaTOMOB
cepeOpa, WM, HHAYE FOBOPA, BOCCTAHOBATENbHAS CNOCOOHOCTDL TIPO-
ABJAWUIETQ BellecTBa Nopbliaercst B 2 pasa. B npHCYTCTBHH CYJib-
duTa HATPHA W LIEAQUH TPOKECC OKUCIHEHHA TPOABASIOUIECTC BeLlle-
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CTBa NPOTEKaeT B HeCKOJbKO cTafnd. IIpoAyKT OKHCACHUA TUAPOXH- .
HOHA — XHHOH — BOCCTAHABAHBAETCA CYJALOHUTOM A0 MOHOCYNb(o-
THAPOXHHOKA — BEINECTRA, OO0AaARIRIIET0 NPOABAAIIUMYE  CBOH-
creamu. B caeayiollefi cTaiuu cyAbGHUT HATPHA ¢ MOHOCYNLPOrd-
APOXHHOHOM 08pasyeT nUCYAbDOrHAPOXITHON — BellecTBo, He ofa-
Aaoiuee NposBAfmell cnocofHoCThI0. BoccTaHOBMeHIe MaJ0reHHAA
cepefpa B cayuae HCNOJb3OBAHNS THAPOXHHOHA K NMapaaMuHOMEHO-
Ja OPOHCXOAMT MOA AefCTBHEM HX AWCCOLIHPOBAHHBIX MOJEKYJ, a
NnpH HCNOAL3CBAKHN napadieHiTeHINaMHHA — HeANCCOLHHPOBAHHBIX
MOSEKYJT,

BoccradoBaenne meTamaudeckoro cepefpa N3 rafloreinga cepe-.
6pa COCTORT B Repemays NMOCALAHEMY 3JIEKTPOHOB MPOSBJAIOILIHM
BemtecteoM. IloaToMy BOCCTaHOBHTENBHAn CNOCODHOCTE RPOABASAIO-
13ero pacTeop XapaKrepH3yeTcs BeNHUHHOH, Ha3pBaeMoi soccra-
HosuTteasnsim noreryuaron nposeureas (B, mB). Ero Beanuuta
3aBHCHT K&K OT DPUPOALl NPOSABJAIOILETO BeUIECTBA, TAK H OT CO-
CTaea nposiBHTens. YUem Bulllie 3Ta BeNMUNHa, TeM JHEpruuyHee pac-
TBop. BoccTanoenrennHpit nmovenuuaa koneGaetca or 0,5 B aaa-
HePruvHmX BoICOKONENOUHEX A0 0,256 B aas caabowegouHbX Npo~
SIBUTENeIH.

CofepKaHae KamJOro BElLeCTBA B NPOABAAICUIEM DacTBOpe.
CTPOTO OnpefefeHHOe H 33aBHCHT 0T KOHKPETHHIX TpeboBaunfl,. Ko-
TOpLE K STOMY pPacTBOPY NpeibaBafioTcA. B oTHotueHHH Irpods-
MAILETO BelllecTBA MOKHO CKa3aTb, YTO NPH YBeJHYEHHH erc ¢o-
AepxaHHus B NMPOABASINIIEM [ACTBOPE CKOPOCTh TIPOSIBJCHHA PAacTer
o kakoro-to ppefiena, HJanpHefiulee yBeaHUSHHe KOAHYECTBA MPO-
ABJAIOILETO BEEIECTBA CBEPX ONPEAESEHHOH HOpMSI, Ha3BBaeMoll
ROPO2OM KORUEHTPAUNUU nRPOABAAIOULEZ0 BeHecTsd, He OKashBAeT
BAHSHUA HA CKOpOCThb mpoaBfenudA. Ha ocHOBaHHM TeopeTHUYECKHX
pacyetToB W ONLITOM OBIIO AOKA34HO, UTO ONTHMAJbHOE KOJHYECTBO
NpOABASAIOIIEro BeilecTsa B NPOSBHTEeNe HOPMAABHOIO THNA AOJMK-
HO COCTaBANTE 0KoAO 0,00 MoJb., .

Haa npenynpexcnenna ObICTPOro HCTOIEHHS pacTBOpa B IPO-.
Hecce paBoThi NMpOABIAIOHINE BelllecTRa HePeAKC BBOAAT B NPORBH-
TesAb B HeKoTopoM uabbiTke. IllHpokoe pacmpocTpaHeRue MoaydH/ A
APOABARICUIUE PACTBOPH, B COCTAR KOTOPHIX BXORAT He OLHO, @ ABA
RPOABAANINUX BellecTBa. K WX UHCAY OTHOCHTCH BOJBIIOE KOJMH4YE-
CTBO METONITMAPOXHHOHOBHX, (EHHIOHIHAPOXHHOHOBEIX H TMapaamu-
HOMEHOATHAPOXHHONOBBIX [pOABHTENEH, NMPeHMYIIeCTBOM KOTOPHIX
ABASAETCA GOJlee BBICOKAA CKOPOCTb PaboThl, IPEBOCXOAAMAS CYMMY
CKOpocTell NMposABJeHHs ABYMA NMPOABASIOUINMH BeleCTBAMY CMeCH,
BSATLIMH B OTASIBHOCTH. JTY 0COOEHHOCTb HA3LIBAIOT cynepadou-
TugHoCTH/0. OHAa o0BscHAGTCA TeM, UTQ OJHO U3 NPOABJRICUIHX
BelleCTB HAUHHALT BOCCTAHOBJEHHE MeTa/IRYECKOro cepebpa mep-
BBHIM H €O344€T yCJAOBHA Gojiee GRICTPOrQ NPOABJIEHHA BTIOPOMY INpo-
AiBJsolleMy BellecTBy. CyllecTByeT U Apyroe oGbACHEHHE Cymep-
ALAHTHBHOCTH, COTJIACHO KOTOPOMY [€PBOE NPOABMAIOUIEE BELIECTBE
10 Mepe ero OKHCAeHHS BOCCTAHABANBACTCA BTOPHIM.
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Mupuumansnele konwuectsa -6e3poinnoro cyianthurta HATPHS, He-
00X0/MBIE AJIR COXpaleris | r IPOKEAsIomero BeulecTsa 0T OKHC-
JIeHHsI, MOXKHO HafTH Ha OCHOBAHHH XHMHYECKOro ypaBHCHHs peak-
IIHH TPOABJEHHS, CDABHHBAA OTHOCHTEAbHBIE MOJEKY/IspHble MacChl
BENIECTB, yuacTBylommx B mnponecce. Koanuectso cyandura uat-
pHsi, BBOAHMOrO B COCTaB NPOSIBMTE/AS HOPMAJbHOrO THIIA, PaBHO
0k0s10 0,2 moab. CyjanduT HATPHS BHINOJHAET HE TOJABKO POJb KOH-
CePBHPYIOLICr0 BelleCTBa, HO M CnocoOCTBYeT MENKO3epHHCTOMY
ITPOSIBJIGHHIO, fABASACL cAa0BIM pacTBOpHTeJNEM TaJOreHHia cepe-
Opa. BuBecTH MeTOA pacyeTHOr0 ONpEJeJIeHHS TOYHLIX €ro KOJIH-
YeCTB NpPH BBEeJeHHH B MeJKO3EPHHCTHI! MPOsBJISAIOUIHA pacTBOp He
npeaAcTaBasieTcs BO3MOXKHBIM. [IpaKkTHueCKH HCmoOJb3yeMble MeEJIKO-
3epHHCThIE NPOABHTENH coaepxkar Ao 125 r Gessoanoro cyan(pura
HaTpua Ha 1 a1 pactBopa.

B nposiBATeNb CTAHAAPTHOTO THIA BBOAAT TaKxke okojo 0,2 Moab
ycKopsioulero BemlecTBa (B mepecuere Ha YIVICKHCAYIO 1Ue0Yb),
obecneynBalomero nojiyuedne akTHBHONH (DOpPMbI NPOsABAAIOLIErO Be-
mecTBa H HelTpaaH3auulo OpPOMHCTOBOAOPOAHON KHCJIOTH, Obpa-
sylouleiicsi B mpouecce nposBJenns (poroMatepuana. Bearnunna pH
NposiBHTENeli HOPMAJAbHOrO THNA, HCNOJb3YeMHIX AJAA NPOABJEHHSA
(poronaacTHHOK H (oTobymar, Koaebiaercs B npeaenax 9—I11. Yr-
JeKHCaas menous obGecneunBaer HanGosblnyio OydepHyo eMKOCTh
NpOsIBHTEJIE H Jyullyio craGunbHocTs ero csoficts. [ias moay-
YeHHsI MaJjoli aKTHBHOCTH NpPOsIBUTEJsI, HeoOXoauMoli AJA METKO-
3€pHHCTOTO IIPOSIBAEHHA, B pPacTBOP BBOAAT HefoJbIUHe KOJH-
YecTBA YrJEKHCHAON WIeJIOYH HIH TeTpaGoOpPHOKHCJAOro HATPHs
(Gypsi).

KosmmuecTsennnlii cocTas npoTHBOBYaJHPYICUIEro BEILECTBA, BBO-
AEMOTO B NPOSIBASIIOUMI PACTBOP, 3aBHCHT OT NPHPOAL NPOABASIO-
LIEero BEWecTBA H OT OCOHCHHOCTEH peuenTypm npossureas. B cay-
yae HCHOJbL30BAHHS B KalecTBe NPOTHBOBYAJHPYIONIEro BellecTBa
GPOMHCTOr0 KajHs €ro KOJHYECTBO B PAa3NHYHLIX NPOABJIAIOUIHX
pacteopax koaebuercs ot 0,15 1o 6 r/a.

[IpuBeseHHBIM pacYeTHHIM AAHHBIM COOTBETCTEYET CCHCHTOMET-
puieckuii nposBuTeAk Ne 1, KOTOpHII NPHHAT rOCYAapCTBEHHHM
CTAHAAPTOM B Ka4yecTBe CTaHAApTHOrO IPONBASAIONIEr0 pacTsBoOpa
Ans oronaacTHHOK H dorobymar. PaunonajabHblii peuent Takoro
NPOABHTEIs JA0JIXKeH COAepKaTh CAeIyIollHe KOAHYeCTBa OCHOBHBIX
XUMHYECKHX BellecTs:

Mpossamoune speuwecrsa, 0,05
MOAb

¥Yraexucaas menous, Moms  0,2—0,3 (20—30 r)
Cyastpur naTpus Gesson-

ublfi, MOaB 0,2 (20—25 r)
Kaanit Gpomuctuiit, Moas 0,002—0,04 (0,15—6 1)
Bona, a Ho 1

146



§ 4. $O0TOrrPAPHUYECKHE CBQHG‘PBA
APOABHTENA e

Can, Kanntii npo;mnmoumu pac-
Tsop Bveer onpe,ae.neﬂﬂbie ¢dororpaguyeckie cBodCTRA, NpeAHasHA-
gyaetca A8 o06paGOTKH TOTO HAM HHOrG BHAA (oToMaTepHana H
XapaKTepHayeTesl  u36upaTeAbHOCTHOLM  OeliCTéUeM  NPONBHTENS,
a TAKXKE CKOPOCTH0 paboTsi TMPOSBHTENR, KOTOPDIA XapaKTepusy-
eTcA BpeMeHeM, HEOOXOAMMBIM AJsd AOCTHXeHHR Tpedyemolt KOHT-
pacTHocTH oToH30GpaNedhs. ITo BpeMa kKonedseTcs B GoAbLUIHX
Apellelax ¥ 3ABHCHT OT {0oCTasa HPORAB/IARICUIEre PacTBepa H €ro
teMnepartypul. Jlia cBepsGeicTporo nposipienAds, NPoAOJNAOILE-
TOCH MeHee CeKyHIhl, HCOAB3YIOT CHellHaJsbHble pelenTs NpoABHTe-
Aelt B 06paboOTKY BELYT IPH BLICOKON TeMmepaType pacTaopa. ¥me-
JHYeHHe aKTHBHOCTH NPOABHTENS AQCTHTAeTcs OHPEeAeseHHBIM OB~
UieHHeM COAePIKaHHA LPOABARIOUINX KOMIIOHSHTOB H RpHMeHeHheM
OOJbiNX KOMHYECTB eAKHX Weaoued, CO3/al0UWHX BHCOKHHA ypOBedb
pH pacrsopa, HHTEHCHBHOCTRIO epeMeIUHBAHAS.

CraHgaprHan remnepatypa npoaeaexnsa 20°C. C ypennuennem
TeMIEPATYPH [POABRTENT CKOPOCTH OPOABJACHHA BO3PAaCTaeT — JA0-
CTHTAETCA MAKCHMAJBHAA ONTHUECKAH TNAOTHOCTb, BBHICOKMI KO3®-
(uuHeHT KOHTpacTa, HO TMPH 3TOM YReAHuHBaercs Byads. Bricoko-
TeMIepaTypHoe TpoABAeHie NMPOBOAAT NIpH Temnepatype 60—70°C,
IMpu rtemiepatype nposisitens B npezenax 17-—18°C npossaerue
CYILECTBEHHO 3aMerafAercs, TpelyeTcs YBedHYeHHE BpeMeHH [po-
ABjaeHHn 8 1,5—2 pasa, jipu Hnskux temueparypax (10 ¥ Huxke)
nposBienne IpaKTHUECKH OCTdHaBIHBARTCSA.

Jia npepynpexhenus nysbipeHHs # crooj3adna dortocios ¢ oc-
HOBH B cayuae o0palOTK% NPH BHICOKMX TeMRepatypax QoroMare-
pua/J 1pH U3rOTGBAEHHH WiIH IpelBapaTefibHo AYyOAT, HIH B COCTAB
IIPOABHTENA BBOAAT BelllecTBa, yKpenaalllfe dotocaod. B Kave-
CTBe NPOABASIOLIETO KOMIOHEHTA B OHICTPEIX NPOABHTENAX HCNOMb-
3YIOT BHPOKATEXMH, aMRAOJ, THAPOXHHOH, CMECh METONZ WM (euH-
ZOHA K THIPOXHHOHA, a TAKIKE aMEAONA H Nuporaatoga. [lposasJe-
fAe OOBIYHO OCTAHABAHBACTCR NPH NOrpymeHn QoromarepHana
B KHCJYIO CTOU-BAHHY.

[Tpn BnicTpom AposBAEHAH CO3ZaeTcs ONpelle/eHHas TPYAHOCTS
ROCTHKeHuA cTaGHJIbHLIX pesyabratoB. Omufka BOo BpeMeHH npo-
ABNEHUS BeHeT K CYILeCTBEHHOMY H3MEHEHHIO MMJIOTHOCTEH M KOH-
TPacTHOCTH H300paeHHs, NpopaboThy ZeTadell B TeHSX H Ha OCBe-
UIEBHEIX YYacTKAX.

MaxkcuMmanbiblii kos@dHuUHeHT KoHTpacTHOCTH Nipu ob6paboTke
doTOMaTepHaNa B NIPOABHTRAAX 3aBHCHT OT COCTaBa pacTeopa.
B koutpactao padoTalOWIUX NPOABUTEANX MAKCHMAAbHLLA KOHTpACT
H3obpakeHns HOCTHraeTcd 3a §oJee KGDOTKOE BpeM#, YeM B MATKO
padoTapuiix, HoO H B TOM H B APYTOM PACTBOPAX NMPH AJHTEALHOM
nposBACHUU MOTYT OblTb NQAYUEHBl NPAKTHUECKN OLHHAKOBHIE pe-
syabtaTh. IIpn ¢u3H4eCcKOM nposABAECHHH H NPi HCNOAB30OBAHHH
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cileHadpHeIX napadeHniey1RdMHROBLHX npoapHTenell usobpaenne
NoJy4aeTca «MACKHM», ¥ MAaKCHMAJbHBIA KO3(HIUMENT KOHTpacT-
HOCTH B HUX HE AOCTHTaeTcn. BBefenns B nposBUTENb GOABILIOTO
KOMH4eCTBA NPOTHBOBYAMAHPYIOIUHX BEUIECTR BeAET K 3HAYHTENDb-
HOMY TOPMOIKEHRIO RPOGEcca NpodABJdeHHS Ha YUYACTKaX Heaomep-
MEK HEraTHBA ¥ B H3IBECTHOH Mepe TOBHIUMIAET KOHTpACT H30Gpa-
JKeHu. '

HMuayknuonHeit neproa cocrapiseT OTPE30K BPEMEHH OT MO-
MEHTA MOTpyXenng (OTOCHOA B OpoABAAIOMAS pacTBOp AQ NOAB-
JEHNA B Hem NepBLIX cleACB H30GpameHuda., Bennunda HHAYKLHOH-
HOro nepHoAa HAXOZUTCR B NPHMOI 3aBHCHMOCTH OT CKOPOCTH pa-
60TH npoAerTean. Yacto Hcnoib3yemele B MPpakTHKe padorT men-
JeHHO pafoTaioulie BHPAasHHBAIOUIHE NPOABUTEAN AMEIOT GOIbWION
HRIYKUMOHKBA nepnof (Npoac/KUTeNbHOCTBI0 oT 10 ¢ u Gonee).
BénnunHa HHAYKNHORHOrMD NepHOZa 3aBHCHT T2KXe OT BRAa HC-
HOMbL3IYEMOre RPOABJAINIETO BellecTBa, CTeleHH pasbapieHHA
NPOABHTENs, KOHIEHTPAUHN NPOTHBOBYANHPYIOILErO BEILECTSA B HEM,
THDa PoToMaTepHata ¥ APYTHX YCAOBHi. BelnurHb MEXYKIHOKHOTO
NepHOAa M NMOJROrO BPEMeHH NpPOSIBJAeHHA (oTOMaTepHaNa HaXo-
RaTcs B QUpeAeTeHHO 3aBUCAMOCTH. 3T4 3aBHCHMOCTE KHOFAA MO-
JKer OBITh Henoeab3oBaHa B padoTe (Tak HaszniBaeMoe (pakTopHalb-
woe mposeaenue). [lonHoe Bpema NpoAB/IEHHS ONPeLeN AT NYTEM
YMHOXEHHsI BpeMeHH HHAVKUHR (MHAYKUIHOHHOTO mepuona) Ha 3a-
paHee paccunTanubifl Kospduunenr {thaktop Barkukca).

_CpeTouyBcTBHTEJNBHOCTE (hOTOMAaTepHAKA NPH PEKOMEHJIYeMOM
3HaveHnH koshuIHEHTa KOHTPACTHOCTH B ONpeleleHHON CTenedn
3aBHCHAT OT COCTaBa NPOABHTENS, H OTHOCHTEJNbHO BHICOKHE 3Haue-
HHA ee MOryr GhITb MOJYYeHH He TOJBLKO NiPH HCNOMNb3OBAHHM CIe-
HHAJABHLIX BEICOKOUYBCTBHTENBHLIX MATEPHANOB, HO i CHELHAIBHHM
npospaeHueM. IlpH npossaennn Haubodee s pexTHABHOE HCTOAB-
aoBative oOPa3OBAaBILIErOSs B MpOLecce SKCIOHAPOBANAA CKPLITOTO
uzobpaenus (B TOM cAyyae, €CTH OHO MaJj0} mMoXKeT OBITb DOCTHI-
HYTO CACAYIOUMME CHOCOSAME; BBEACHHEM B TIPOSBHTENb COPHOKHC-
JIOFO THAPA3HHA HJAH NOJHITUASHLAHKOS, METOAOM BLIPABHHBAM-
IEro NPOSBJCHHA 1 Ap.

ITpu BripaBHHBAOLIEM NPOABICHHH YAAeTCH NOJYYNTH BHICOKO-
KavecTBERHOE HEraTHBHOe H306pazkeHHe., DTO JOCTIITaeTcs npxMe-
HEeHHeM NposABHTeNeH, RMEMX MaJyio KHCAOTHO-0CHOBHYIO Oydep-
HOCTh H CHJBbHHIM pa3dfasjeRHeM NpOsABUTENs, T. e TOJOAHLIM NPO-
aeNenneM *. BripaBHHBAOIHe [POABUTSAH HMeEOT o0HUHO Majoe
suaveune pH. I'lpn o6paborke (OTOMIEHOK B 9THX NPOABHTEAAX HA
yvacrikaX OTOCHOA, DOAYHUBLIHX OOJBlIde SKCNOIUIHH, NpPOsBIE-
HHe OBICTPO OCTaHaBJAHBAeTCH HaKalHBaloWUMHCA OpOMHAAMU H
Kucaotoil. B 061acTH ManbX 3KCHO3HUUEA ofpasyloTcss HECKOJABKO
GoMbINE MO CPABHEHHIO ¢ OGBIYHBIM NPOLECCOM MPOABJEHAS OAOT-

* TosoMnoe NpoABJEHHE -— BHPABEHBAICINEE DPOABMEHHE, OCYLIECTBAACMOS
NpH GrpanAdeRsom ACCTYNE NPOSBATENA K (OTOLAOW.
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HOCTH, 32 CYeT Yero AOCTHraeTcs Xopollas npopaboTka Aetaseds
B TeHAX H306pasKeHUA W DOBBIUCHHOE 3HAUEHHE CBETOUYBCTBHTE/b-
HOCTH NPH HOPMAMLHOM KOHTpACTe H30GpaXKeHusd. AHANOTHUHLIE
Pe3ybTATH HOJAYURIOTCA M NPH HCNOAb30BAHHI pa3laBieHHblX KpO-
seuteneil, Ha cnocoGos ronocgkoro npoasnenua pauGodbliee npak-
THYECKOE NPHMEHEeHHe HAINIH: IBYXpacTBOPHOE NposiBjfeHHe, Nposs-
JeHHe ¢ MHOTOKpaTHbIM NpepHBaHHeM [PH ONycKaHuk ¢oToma-
TEpHANA B BOAY, CO0CO0 HEMIPOAONIKHUTENPHOIO BhIEPKHUBAHUA
doromMarepata B 0OXNaXKAeHHOM NPOABUTENE C NMOCAEAYIOMUM NpH-
KaTuBaHneM K cTexny. BbipasBHBadHe KOHTPACTOB NPH TONOJHOM
NPOABACHNH TaKiKe OCHOBBIBAeTCA Ha OBICTPOM RCTOHIEHHH MPOABA-
TeNsl H IpekpalleHHN Ipouecca BOCCTAHOBJCKHA cepedpa HA ydacr-
Kax H3o0paxenusa, NOAYYHBILNHX COMbLIME SKCAO3HIMHE, B TO BpeMA
KaK ¢Ja005KCMOHUPOBAHHBE YYACTKH MPOAOJKAIOT JPOABAATHCS.
3epHHCTOCTh (POTOH3OOPAYKEHHA B 3HAYHTEJNLHOHA CTeNeHH 3aBH-
CHT OT COCTaBa NPOARUTENs H MOeT ObLTh MHHUMAJbHOH NpH HC-
MOJMb30BAHHY, BO-NEPBHIX, NapadeHHAeHIHAMMHOBEIX MpPOABHTENEH,
06R2AA0IHX CMOCOBHOCTLIO YACTHYHO PACTBOPSITh TAIOrEHHA ce-
pebpa; BO-BTOpBIX, nposaHTeseil, B KOTOPHX napadeHHIeHAHaMHH
coueTaerTcsl ¢ APYrHM RPOABAAIOIIHM BeIIeCTBOM; B TPETbHX, TpH
BBEJEHHH B COCTAB NpPOABHTE/H DNOBHIMIEHHOIQ KOJHYECTBA CYJb-
¢uTa HATpUA uAaH GONeg CHALHBIX pacTBOpHTeNell raJoreHypa ce-
pe6pa. K uHeay rakux pacTBopuTeneii OTHOCHTCA POJAHHCTHIH Ka-
Au{, KOTOPBIl BBOAAT B NPOSBATENL B HeboabliloM KoanuecTse. [To-
JNY4eHHIO MEJNKO3eDHHCTHX H300paskeHWll cnocobeTBYeT NPOABJACHHE
HeraTHB2 A0 HH3KOTO 3HaveHHs KoadpduuHeHTa KOHTpacTHOCTH. Bbl-
PABRHBAIIHE TIPOABHTE/IH TAKXKE OTHOCATCH K YHCAY MeaKosepHU-
¢THX. BBenenne B nposapuTeNdh HEKOTOPHIX BCHOMOraTeRbHEIX Be-
IHeCTB, HaOpuUMep rHADAa3uHCY/b(aTa, 3HAYUTENbHO CHIIKAET pas-
peuIapuIyy cnocobHOCTE HoAyuYaeMux GoTon300parKeHilil.

Coxpansemocts nposgurescd HeogHHakosa, [lnoxo coXxpaHnd-
I0TCA aMHAQOJIOBBI® MAPOABHTENH, B HHX YCKOpAIOUIEE BEIIECTBO
0CGLIYHO He BBOAAT, TAK KAK AMHIOA MOZKET MNpPOSBJAATh Aaxe B
caabokicenofl cpefe. K udeay xopowlo COXpaHARIIHXCA OTHOCATCA
TJHRHMHOBREIE OpOABHTENN. [lposBagioulHe pacTBophl, He Colepma-
IIHe COXPAHAIOWHNX BelfACTB (TaK HaabiBaeMble OeccydbhHTHBIE
MPOABUTENN), OTHOCATCA K YHCAY OBICTPOCKHCAAKINUXCA PacTso-
POB; HX HCROMB3YIOT ANMA OZHOPA3OBOrO MPOABJEHUA CPa3y nocne
COCTARJCHHA.

Hcerowaemocre npossuress 3aBHCHT He TOJALKO OT NPHPOIN
HCHOAb3YEMOrO MPOSBASIOMErQ BeLIeCTBd, HO W OT KOJH4YECTBA
cyaphuTa HATPHA B Hew, BeauuuAnt pH, THna ofpalaTmBaemoro
doromaTtepnana. Hanboasmum cpoxkom cay®Oul H AyUIHM ROCTO-
STHCTBOM cBoiicTB oB/JamaloT 3HePrudHse npossrTedd, Manosdep-
rnyHele cnaboulenouisie §[ipOABASIOLHE PACTBOPH MAafiocTaGHAbLHb
H OueHb YYBCTBHTE/IbHH X HAKAMJAHBAIOUWIEMYCS B NPOLIECCe NPOSB-
nednsa Opomuay H cumxenmio pH. [Tpoanenue cpoka caykOul npo-
ABHTEJIA M [OBLIULEHHE CTAaOWIBHOCTH €ro CBOHCTB KOCTHIAETCH
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BBEJICHHEM B HEro NOAKPEeNJsiioniuX pacTBOPOB B npouecce 06pasdor-
Ki (oromarepuaos. [Ipn HaMeHeHHH TeMNEpaTypul HAa OJHY H TY XKe
BEJIHUHHY CKOPOCTb PaGhTH NMPOSIBJASIONIHX PACTBOPOB M3MEHSIETCS
HEOJIHHAKOBO. DTO CBONCTBO NMPOSBHTE/IS NMPHHATO XaPAKTEPH3OBATH
TeMNEpaTypHEIM KO3(dHIHEHTOM, NOKa3bIBAIOLIHM, BO CKOJILKO pas
H3MCHAETCH CKOPOCThL paboThl pacTBOpa IIPH H3MEHEHHH ero TeM-
nepatypsl Ha 10°C (ycaosno npHHSTO, UTO NpOsiBJIeHHE mMaTepuana
BeJIeTCH /10 OnpejiesIeHHOro Kos(guuuenta Koutpacthocti). Tem-
nepaTypHelii KoO3(@UUHEHT NIHPOKO MPHMEHSEMBIX NPOsBHTE e A4
obmedororpaduyecknx ueseii JexutT B npexeaax 1,6—2.5, 1. e.
NPH yBeJHUYEHHH WHJIH yMEHbLUIEHHH TeMIlepaTypsl pacTeBopa HA
10°C cxopocTs ero paGoThl yBeqHUHTCSH WAH yMeHbiuutcst B 1,5—
2,5 pasa B 3aBHCHMOCTH OT €ro cocTaBa. dT0 0OGCTOATENLCTBO Tpe-
Oyer, uTOGHl TeMmepaTypHHIl pexHM NposBJIeHHs Obl1 BLIASPKAH
TouHo. OTKJIOHEeHHe TeMnepaTypel B 4epHO-GeJblX mporeccax ne
AOAKHO npeBumaTth =+1°C. TpeGosanus uBeTHOro nposisienus 6o-
Jee JKecTKHe. 3jech AONMYCKalOTCs KogeGaHHs TeMNepaType 10
+0,5°C.

Liger nmposiBienHoro u3o0paKeHHsi 3aBHCHT OT JABYX YCJIOBHHA:
COCTaBA TPOABHTENA H BEJHUYHHB NMPOABJEHHBIX 3epPeH MeTaJjJnH4ve-
ckoro cepeGpa. Ilpn HCnoab30BaHHH MHPOraJJOBLIX H MHPOKATEXH-
HOBHIX mpospHTeNell U OLICTPOOKHCARIOMHXCS PACTBOPOR ¢ MAJHM
cojepxanuem cyiabputa HaTpHsi obGpasyerca HaoGpakeHue, coCToA-
ee H3 MeTaJJIHYecKoro cepeGpa W OKpalleHHBIX NMPOAYVKTOB OKHC-
JeHHsl nposiBasiollero seniectsa. IlpnMeHenne MeaKo3epHHCTHX
doromaTepnanoB W MENKO3ePHHCTHIX TIPOSIBHTENEfl TaKke MOMeT
CTaTh NPHYHHON 0Opa3oBaHHs H300paX<eHHN C TemJLIM KopHuHeBa-
THIM OTTE€HKOM, 4TO OGYCJOBJIEGHO MHKPOCTPYKTYPOIl MPOSIBJICHHOTO
cepelpstHOro M3obOpaKeHuss M CBA3aHHBIM C 3THM H30HPATEIbHBIM
NOITIOUIEHHEM HEKOTOPBIX IBETOB.

CocraBsl npossuteieil Aas o0paGoTKH uepno-GenbX HeraTHB-

~

HHX (poTocsoeB npuseneHn B Ta6:1. 6

§ 5. OBUHE CBEAEHHA OB OBPABOTKE
HETATHBHBIX ®OTOMATEPHAJIOB

Bona nas npurotoBienus hoTerpadu-
YECKHX PACTBOPOB He IOJIXKHA HMETh NpHMecell, OKa3nBaloOULHX Bpeiioe BJHAHHE
na npounecc ob6paGotkr, dorocaoit nm kioGpamenne. OOBUYNO NOJIBIYIOTCA BONO-
NpPoBoANOil BOJAOR. B HEKOTODHIX cayuanx oua COACPHHT B CBOEM COCTABG COJH
KanblHsA H Maruus, ofpa3yioutne Ha WeraTHse Hajer, WiH Kaablmesyio ceTky. Ta-
KYIO BOLLY NPHHATO HA3LBATL KecTKoN. Ee cMArvaioT nyreMm KHnaueHis HAH Bae-
JeHHA CleuraibHbX BOAOYMATYAIOUIAX BeUIECTE, KOTOPHE NepeBoAsT MNJA0Xo pac-
TBOPWMBIE COCAHHEHHA KalbUHA M MariHs B XOPOILO pPacTBOpPHMbE KOMIJEKCHbe
cOH.

Jlus pasanunpX n1aGopaTopHEIX, HCCACNOBATENALCKAX H ApPYrHx paGoT npHMe-
HAIOT XHMHUECKHE BEIleCcTBA, HMEIOllHe CAeAVIOllHe BHAK OYHCTEH OT XHMHURCKHX
npumeceii: Texumueckwe (Texsuw.); mapxku «®ortor ounnlenmpe (CUMIL); HUHCTHE
(4.), wacreie aaa anaausa (4. 4. a); XuMHYeCKH wicTole (X.u.); ocoGoil WHCTOTH
(0.4.), BeTpeualoTes Takmke W APYrHE BHA OUHCTKH: BhicoKofl anctoThl (B.4.);
cnexTpansuoll aucrorl (¢.u.). Ecau penent pacrsopa maercs Anqa Geamoauoro Be-
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Ta6n 6. Cocrapm mposisuteneii nas o6paborkm 4vepHo-Genblx HeraTHBHHIX dioToCH0EB, Ifa

Cyas- | Coaa | Fypa Kannfi Kaani Do
Tunpo:| ®eny- | W | Kaab- |y | Harp | Kaau | Opodu- HIH Crup? | yenkanto- Tonn-
Npostsuress Meroa | yyion | nom Gea- | mili- fergaap-| exrai | eaguit eTH il maTpnit | MeTH- | pernazen oie-100
Bod~ | poBan- | yockan KpHeTad~ | poAaHu- | JA08K A (CT-17)
HEI Hay JAnueckH it CTnlit
Boipasnusaounfi  Meaxo- 2 5 - 50 — 20 — — — —s — — _
Beljllilﬁ"l’hlﬁ HOTATHBH L
HHK®H
BuipaBuupaiomuii - Mesko- 3 — — 15 12 - — —_ 0.4 = = = =
3CPHHCTLI HEraTHBHL
J1-76
OcoGomenKkosepuieThil 5 - — 100 - 2 — - 0,5 1 — - —
neratusnoin  J1-20
HeraTHBHO-1103HTHBHELT 1 5 — 26 20 —_— — — 1 — — — —
K. B. UuGucona
Heraruppmii  BL-2, Ba- 2 5 — 50 — 20 — - - - — - —
PABHUBAKIIHIT KOHTPACTH
Croennansnoro nazuadenns 2,2 88 — 96 48 — — — 5 — —_ = -
JIA DOJYVYeHHA  BLICOKOro
kontpacra [1-19
Crennanbioro HasHaueHus — 7 - 25 12 — — —_ 5 — — = —
JUiA TIepesKCIoHHpOBaH-
nux gorocaoen
Cnensaasuoro naznauenns 14 14 - 525 — — 8,8 —_ 88 — 48 — s
JUIH HELOIKCTIOHHPOBAN-
nux  orocaoen J1-82
Buerpuii (pewent Ennke) — 30 — 25 — — - 60 s -— —_ — e
CHennansnoro nasuaue- 5 6 - 50 31 — - — 2 — - 0,04 1,6
HHH s BYASHpOBaHHA
thorocaoen CII-47
HeraTunnlil BWpABHH-  — 025 005 100 — 2 - — 0,5 - — - =

HAWOUHA 10 NAOTHOCTHM




niecrpa, 7o APA HCNOALIOBAHAR -BMECTO HEr0 KPHCTARNHYECHOTO BEIMeeRsa NOCaef-
Hee Gepyr B OOabmeM KoapyecTee (HanpuMep, CyabdnTa Hatpun B 2, CoAH B
2,7 pasa Gonbise}, : '

. A yMepbllennsi peMedn pacTBOPEHHA XMMHUECKMX BelleCTR BOLY AAR Pac-
TBOpA NOJOrpesawT Ao femnepartypul 35—40°C. Ias pemecTs, noraotialouiEy
TeNI0 fpH PAacTBOPEHHM, BOAY HArPEBAlOT DPHMEPHD A0 TeMnepaTypw G0 °C (na-
NpHMep, AR pacTBOPeHHs TWocyabgata KaTpHA). BewectBa, BHAeAAlOmKe MpH
DPACTBOPEHNN OOAbIIGe KOAUYECTBO Temia, PACTRBOPSIOTCA B XOMNOAMON Boge (RAC-
JIOTH, eAKHEe IMeroqH).

Tlopagok pacTBOpeHRs XHMHYECKHX BellecTB, BXOAAUIHX B COcTag QoTorpa-
$HYCCKHX Pac1BOpOB, YKA3HBAETCA B pelentax (B cAyvuae, KorZa CHELHANLHOTO
YKA3AHHA HeT, BRILECTBZ PAcTROPAIRT B TOA NOCAELOBATENLHOCTH, B KAKOH OHH
nepeuncientt). Jlna npurorosaenns npossutenn Gepyr npumepro %y wnn %y o6b-
€M2 BOAHN, OPSAYCMOTPEHNOTO B pelenTe.

KonileHTpaLiHs PacTBOPOB BHPAXASTCA B TPAMMAX HA AHTD; B OGBEMHEIX
NPOUEHTAX (AN MHAKHX BEIECTB); B BECOBHX NPOLEHTAX,

Monapuas KOHUEHTPAUHA NOKZILBAET, CKONLKA FPAMM-MOACKYR BELIECTRA CO-
ZepiHTea B 1 a1 pacteopa. :

HopManshad KOHLEHTPANHA TOKA3BBAET, CKGABKG PaMM-IKPHEZNCHTOB Belye-
CTBa COAEPKHATCR B 1 i1 pacraopa.

Kaxgoe seliecTBO BBOAST B PACTBCD TOABKO NOCAE NOANOMO PacTBOPEHHS
npeawaywero, O6uuie o6beM BOAM YKasbpaeTcA B Kowue peuenta, [locne npH-
FOTOBREHHA PacTBOPp OXNAaKAaloT, a 3aTeM JOMWBAIOT BoLoil Mo TpeGyemoro obb
ema, B puanTpyYIoT. B aabopatopHoli NpakTAKe ¥acTO FOTOBAT 3apackhle pacTBOPH
¢ NOBHIUEHHOA KOHUEHTpaumell BXOAALLKX BelmecTs. KolIUeHTpHPORAHEB pacTBOp
NPOABUTENA HAK dHKcama pa3faBaARIOT hepen paloToll HeQOXOJAHMEM  KOJMIE-
ctaoM’ oAb, [IpHMeNAIOT KOWIEHTPHPOBAHHLIE (Yallle HEHACHIULENHBIE) pacTBOPH,
COREPHAILHE OJHO XHMHYECKOe BLIECTBO, HE OKHCAAWLWEeH B Boge (Hanpumep,
CYyNbHT HaTpuda, GpOMHCTHIA Kaahil, THocyabdaT watpua u ap.). Las noayuenns
pafouero pactsopa GepyT KOWLEHTPHpOBAlHWA pacTBop B obneMe Tpebyemoli pa-
Govell HonuenTpanuun u pazbasasioT Boholl B olneMe, paBHOM Pa3HOCTH KOHUEH-
Tpauni samacHoro W paGouers pacrsopos. Hanpuuep, tpebyerca usz 30 Y% -noro
npirotontk 10 % -meif. Jlas 3rore Gepyt sanacioil pacteop ofwemamy 10 n
20 ma poger (30—10 = 20}, ITocse HX cMeUIHBAHHA MoAyuaeTcs pacTsop Tpebye-
moit 10 % -uo# woruentpausy odvemom 30 wma,

TotoBbie pacTBOpEl XpaRST B WaNOJNEHHBIN JCEEPXY 3aKPHTHIX COCyAax H3
HEORHCAAIOWAXCR MaTepuanor, HeynorpeSassuiiieca pacTBOPW COXPaHAT (BOH
CBOHCTBA AyvUle, weM ynorpedassuinecs. IToMyTHeHHe, H3meHeHHe LBeTa HAH 10-
AIBAEHHE OCAJAKA B DACTBOPE ABJSCTCA CAEACTBHEM ero MOpuH. 2To NPOHCXCANT NPH
OKHCAENHH XHMHMECKHX BEUIECTs, BXOAAUIMX B COCTas DacTBOpOB, HAM npu 3a-
I'PAIKEHHA OZHIIX PACTBOPOB APYTHMH. '

Tloap30BaThes HOTOLLEHHEMH, T.€, OTPaBOTAMHHMM W OpPHIIELWHMN B He-
rOAHOCTh PACTBOPAMH, HENb3A.

CymecTByeT AB2 OCHUBHHX MeTORA 006paGoTKNM HeraTHBHEIX (O~
TOMaTEPHAA0B: NPOfBAEHHE ¢ BU3YaJbHEIM KOHTPORAEM H {1pOfBAE-
HHe 110 BpeMeHH.

[Tpu nposBAeHHM ¢ BHU3YAJNBHBLIM KOHTpOJMEM JaGopanT Halaiw-
paeT sza olpasosauyem BuanMoro (GoTou3oGpakesns, ecal (Goro-
MaTephas oGpabaThBAOT NpH HeaKTHREUYHOM ocBelienuu. Jlabopa-
TOpUH 00OPYAYIOT OCBETUTENbHBIMH MNpHOOpaMH Ofulerc H MecT-
Horo oceeuieHus {oceeweHua pabouerc Mecra). llepshe BHTOA-
HAIOT KOHCTPYKTHBHO TakKuM o0pasoM, YTOOH NPH pasMellenHH
B Bepxnell yactn a1afopatOpHH OHH Nasaiyu OCBEILeHHe OTparkeH-
HbIM OT noTojika ceetom. IIprGopual BTOPOro THNA YCTAHABNHBAKT
B HenocpeacTBeHHON 64i30CTH oT padouyero Mecta, Ha PaccTOARHA
e meHee (0,5 M. B npubopax HCROABIYIOT SJAKTPOJaMAR MOUL-
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nocreio 15—25 Bt p 3awmmriue ceerobuastpm. Ecau (otomare-
pHaJ YYBCTBHTEJIEH Ko seeill BUAHMON 30He Cnekrtpa, To s obec-
ICUCHHS BO3MOMKHOCTH HalM0elus 33 XOAOM npolecca npossie-
uns 37107 GoToMaTepHas MHOMAA OABCPraor NpeABapHTeAbNOoi
jeceHcnOnanzaunu. I1pn pusyaabHoM HaOJIOJAGHHH 3a XOLOM Npo-
necca nposiBJenne 3aKanuisaloT 110c1e Toro, Kax caen (porousobpa-
HEHHA NOABHTCS €O CTOPOTH NOMI0KKH, B HEKOTOPHX NPOABOYNBIX
YCTPOHCTBAX YCTAHABJAHBAIOT 1PO3Pavulible KIOBETH ¢ HuxHed noa-
CBETKOH, NOo3BoJsHOLLEll BecTH NOCTOsHHOe HabalojeHHe 3a XO0JA0M
obpasoBanus BHAHMOro nzoGpazenns B dotocaoe. OnyckaTtbh ¢o-
TOMATEPHAJT B IPOABHTEIs CJAEAYET Tak, UTOOB NOBEPXHOCTL (ho-
TOCJOST ¢pa3y Obla MOKpLITA TPOABMTENEM K Ha Hell He 0CTajoch
BO3JIYIIHBIX IIY3LIPLKOB.

Ilo Bpemenn nposBas:oT 0OBYHO TOrJa, Korjaa (oroMaTtepHal
UYBCTBHTEEH Ko Beell BHIHMON 00JacTH cHeKTpa H HeAencHOHIH-
3HPOBAHN, a Takke Koraa opibop, B KOTOPOM nposisafioT ¢artonaen-
Ky, e paccuuTaH Ha BH3yaJabHOe HabaioneHnue 3a mpoueccom. Ilpn
5TOM BpeMs OTCUHTHIBAIOT C JIOMONIBIO CHIHAJbLHEIX (3BONKOBLIX)
Yacos.

doromarepnain 06pabaTHIBAIOT HA cneunalbHo 000pyAoBaH-
Hom aabGoparoprom croae (puc. 106), umeiouniem oTjenenns AN
YCTAHOBKH KioBeT, 6GaukoB HJAH OakKOB c pacTsopaMH H BOJAOH.
K crony noaeoanTcsi Bofa s TPOMBIBKH (POTOMATEpHANOB H
CIHBa pacTBOpPOB npH HX obGpaGoTke. Paboyee mecTo ocBeulaercs
nabopaTOpHBIMH (POHAPHAMH C 3AIHTHBIMH CBETO(HILTPAMH.

Puc, 106, JlaSoparopuuii cToa Puc. 107. Ipossounne
¢ ) yerpoicrsa:

a —ypwpete; 0 — Gaukn

€O Cilipansx;, 6 — BepTH-
KaabHue Gaku
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®oromaTepHalnl 06pabaTLIBAIOT B KIOBETAX (KHBETHOE NpofB-
snenne, puc. 107, a), Gaukax (Oakoeoe HpoOsiBAeHde Ha CAHpanAX,
puc. 107,6) u B BepTHKAaABHBIX GaKaX (BepTHKalNbHOE JpOsBJEHHE,
puc. 107,8). ®oromaTepuans Taxke o6pabaThBaOT B NPOABOYHBIX
MalIHHaX.

Kroserot — niocklie  HEBEHICOKHE BaHHH, B KOTOPLIE 3aMHBAKT
pacTBOpH (mposiBHTENb, (UKCAN, BOOY A UPOMHEBKH), B xwoBe-
Tax Oo0blYHO oGpabartoiBaioT GopMaTHHE NAOCKHe (JucToBule) ¢o-
ToMaTepHanyl, TonmuHa Cof pacTBopa Rall GOTOCAOEM ROTPYHKEeH-
HOro B KIOBETY MaTepHala A0JKHa ObTh He MeHee 2—3 cMm. B Te-
uUeHWe BCEro BpeMeHM HaXOXKJLeHHa (oToMaTeprala B pacTBOpe
K0BETY CJerKa NOKaYHBAIOT, YTOOW PACTECD MEPEMEILNBAJNCS U Mpo-
ABJAeHHe (POTOH3OGPAXKeHAs N0 BCell MoBepXHocTH GoTocaos GO
PABHOMEDHEIM,

B kpynueix naGopaTopuAX s KIOBETHOCO NMPOSIBJASHHA NPHME-
HAKT cHeliHalbdbie Ja60PATOPHBE CTOJNB C MeXaHHUYeCKHM TOKa-
YHBAHlieM KIOBET H aBTOMAaTHYECKHM MOJAAepXKAHHeM 3aIaHHOH TeM-
nepaTtypel MPosABRTeNA, PAKCAAA H MPOMEIBOUHON BOADL

IlpumepoM w™MoXeT CAYXKHTHL nposscuHas ycraHoska [IPY-40,
paccuyurazdan Ha o6paBoTRY 4epHo-OeNbIX (OTOM/IEHOK pasMepoM
o 40 < 50 em. YcTaHOBKA HMEeT CHCTEMY NPHHYAHTEABHOH LUPKY-
JIAUMKH PacTBOPOB, obecMeqHBAOUIYD MX GHILTPAUHI H TepMope-
rynnpopanne. OKOHUaHHe lpoHecca DPOSBNEHHs KOHTPONAPYETCH
N0 BeJAHYHHE ONTHYECKOH NACTHOCTH NosydaeMoro $otouzobpake-
HHR ¢ nomomblo HHOpakpacHoro aencutomerpa PIAH, paloramn-
mero B HeaKTHHAYHOM A4 (OTONJEHKH CBETE H IIO3BOJSIOLICIO
B npouecce paboTH HNPOBOAHTL HeoGXOAMMLIE ONpefeseHHs. YcTa-
HOBK4 MMeeT AaBTOMAaTHUYECKHH J03aTop, NOAAMOMHA B KHOBeTy C
nposABHTENeM DOLKpenyaonnil pacteop u obecneyupalonuil roa-
Jep¥caHHe NOCTOAHCTBA €ro cBOlicTB. ¥mpaedeHne paloToft yerta-
HOBKIl OCYUIECTBAAIETCA €O CMENHAJbROro nyabra. ¥CraHoBKa 0060-
pyAoBaHa cHCcTeMoOfi CBeTOBOH cHrHanamaannin. B Hepabouee Bpems
PacTBOpLl CAUBAIOTCA B COCYABl, BMOHTHDOBAHHBE B €@ KOPHYC.

IMpu npoasieduu B Oauxax ¢$OTOMATEPHAN, TPEACTABISIOLIHA
co60i pyaoH GOTONASHKH, 3aPAKAOT NPeJBaPHTENbHO B CMeLHAab-
HYI0 COHPanb KB MOTPYXKAOT B Kpyrastil Sauox {puc. 108, a,6). ba-
YOK 3aKPEIBAIOT KPHIUKOH, YToGB MPeAOTEPATHTL NMONAajaHude CBeTa
BHYTpb. CRUpads ¢ NIeHKOH MepHOAHYECKH NOBOPAYHBANOT 38 BBHI-
CTYNAIOIAYIO PYUKY, 4TOOLl pactBOp HMepeMelMBancd H MposBJIeHHe
oTocnoa Gbino paBHOMepHBM. CymecTBywoT aykH €O Creluadb-
HEIMH BKIALBIIUAMY AA 3apaIKH HeCKOJIBKHX POpMaTHHX (oTolnie-
HOK 141 (OTONAACTHHOK.

¥erpoticreo 04a npossaienus weeatusa (Y¥I1H) naer Bosmox-
HOCTb 00paGaTeBaTh YepHo-Gedble pyAoHHHEE QOTOMJIEHKH iIHPHHOH
35 n 61,5 MM u aauaci a0 17 M (puc. 109). PoTtonaenky nepen o6-
padoTKOIi 3apAKaloT B GOJABWIYI0 IaCTMACCOBYIO chilpane. OTaens-
Hble [ACHKM MeHbluell IJIRHB CIIHBAKT B OAKH POAHK C INOMOIIBIO
cnenHaNbHbIX PHCHOCOOJEHHH, BXOAALLIX B KOMIJEKT yCTPOHCTBa,
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B npouecce padots cnupaan ¢ (GortonaeHkoft spautaercs, yem obec-
neuusaercsi pasHomepunas obpabotka dorocaos. B yerpoiicrse
MOKHO 00palaThiBaTh OTAEJAbHLIE KYCKH (OTOIJEHKH 1UHPHHOIL
61,5 MM H juiuHOH 0,8 M Ha 1WecTH MAJBIX COUpaAAsX OT HHIMBHIY-
anbhbix O6aukon. IMocae 3apaakn (GoOTONMEHKOH 3TH CHHpanH ycrTa-
HABJIHBAIOT Ha cneuHajpHulil AHcK. Boawmas cnupane piai uajble
CHHpPaJH Ha AHCKE MepeHocsATcs H3 Oaka B 62K Bpyuuywo. Ycrpoii-
CTBO HMeeT naTh 6AKOB: A5 NPOABHTEJAA, NPOMEIKYTOUHOM IpOMBIB-
KH, QHKcaXka, NMPOMBIBKH B HempoTouHOil Boje jasi cbopa codaeii
cepebpa ¥ OKOHYATEJbHOH NMPOMLIBKH. Bpemsi nposs/enus KOHTPO-
JIHPYETCsl 110 vacaM, TeMmIepatypa nposBHTEAd — 10 BHINOCHOMY
TEPMOMETpPY, BMOHTHpOBadHOMY B Gak. Jlais noauepzanus Temre-
paTtypsl Ha 3alaHHOM YPOBHE B CIELHAJLHOE NPOCTPAHCTBO BOKPYT
6akoB C NposiBHTENEM H (HKCaXKeM 3aJHBAIOT TEPMOCTATHPYIOLLYIO
BOAY.

Has BePTHKAaNBLHOrO NPOSBIACHHA TNPCAHA3HAUCHH CTENBATLHEHE
8bicokue 6arxu. PoTonsieHKy HaAMaTBEIBAIOT Ha paMy HJAH NOJABElUIH-
BAIOT 3a OJAHH KOHell K CreuHaahbHOH miaHke-nepeMmberuke. UTo6wl
(hoTonsenKa He cBepPTHIBaJach, K HIKHEMY KONIY ee MPHKPeIialoT
rpys. Pambl ¢ ¢ortonseHkofl mau c¢sHcaolne ¢ nepeMuiuiru (poro-
naeHKkH morpyxalT B 6ak ¢ obGpabGartnBaeMmbiM pactBopov. Bax
COCTOHT H3 CEKUHH AJs 3arpys3xkn obfpabaTeiBaemoro gotomarepna-
Ja M CeKHHH TmepekaunBanus pacteopa. Llupkyasumus pactropa
OCYIIeCTBJANETCS  IAEKTPOABHTATE/CM ¢ JIOMACTHBIM Hacocom [
(puc. 110). M3 cexumn nepexkauHBaHis pPacTBOP TMomMajzact Tepes3
OUHCTHTENbHBIL (HALTP Z B BePXHIOI0 HacTh 3arpysounoll cermun 3.

Puc. 108. Tlpospounnie GaukH co Pue, 109. Yeranosga VIIH
CIHPaNbIO:
a — oanocnupanvubifl Ana 35-MuaanEMer-
poBoii (potonnenku; G — ABYXCTIHPAALHET
aaa naenkd «Poavhuavus
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Baxun umeror cnennanbRple JO3HPYIOLLHE YCT-
poficTBa (403aTOpPBI), KOTOPbE 0HECHCUHBADT
nojayy pacyeTHOIO KOJNHYECTBA CBEMUX pe-
TCHEPUDYIOLIHX PacTBOPOB, NPEAyNpexAAI0-
UWHX HCTOLUEHHE W U3MCHEHIe CBOHCTB palo-
Yux pacTBOpoB B npouecce pafotu. [lepene-
ZIMBaHHE PACTBOPOB M paBHOMepHas obpa-
foTka dJoTonNeHCK obecneuHpaoTCa Nepio-
RHYECKHM BAYBaHHEM a30Ta B Gaxll ¢ NPoABH-
TeNeM WJIH BO3AYXa B ocranbHbie Saxu 4. 3a-
JaHHasi TeMilepaTypa MOAJep:KHBaeTCA AaBTO-
MATHYECKH C TOMOWBId pefe B KOHTAaKTHLIX
TEePMOMETPOR ¥ Oaarofaps MNojade XoJA0AHOI
BOAB Yepe3 3MEeBHK § HJH ¢ NOMOIiLIO Ha-
rpepaTenbHere anementa 6. B xpynueix nabo-
% paTopusX YCTAHAaBAHBAIOT CIEUHAIBLIOE MEXd-
HU3HpoBaHHoe obopyrosanwe. [Ipoponxkarens-
Puc. 110. Cxema 6axa HOCTh TPOABJAGHHA 3aBUCHT OT MPEANHCaHRA
A BEPTUKANLHOTO  TEXHOJNOTHYECKOTO pernaMenTa d KoddHun-

MposAsIeHHs €HTa KOHTPACTHOCTH, KOTOPHWA Heo0X0LHMO

ROJY49UTH Npu obpaloTke goToOCaOA.

Ipu ucnonbaoBaHuy sHepriuYHHX IpOABHTENEH BOZHHKALT HEOG-
XOAHMOCTb GBICTPO OCTAHOBNThL HpPOABJEHHE, TAK KaK 3TOT NPolece
MOJKET HEKOTOpOe BpeMd NpOAOIKAThCA NPH NPOMLIBKE H Bbi3BATh
Aepenposeiaende HeraTupa. Jag 3ToH UeJH RPHMEHAIOT KHCABLIE
OCTAHABIHBAKOWIE PACTBOLH, npelcTaBasioue codoft 3—5 %-Hote
PacTBOpPEl YKCYCHOH KuC1OTH, 7 O-Hble GHCYAb(UTAa HaTpuA HIH
4 % -upie merabucyabpura xanus. OcTanaBAHBAIOMUE PACTBOD NPH-
MEHIOT TaKxke pepen (UKCHpPOBAHHEM HeraTHBa B HEHTDAJLHOM
bugcaxe, PoTOMMEHKY WIH (OTONJACTHHKY INOC/IE NPOHBJAEHUHA
ONYCKAWT HA HECKOJbKO CeKYHJ B OCTAHABANBAIGIIHE PacTsop, 3a-
TEM GMONACKHBAIOT B IPOTOYHON BOJAE H NEPEHOCHT B (PHKCANK.

[Tpn wucrmoAb30BAaHHM HeATPAALHOrG (HMKCAKA, COLEPKALILTO
TOMBKO THOCYAb(PAT HATPHS, B (HOTOCACE Hepeako ofpasyeTca AH-
xpouuHaf Byanb (ABYXUBETHAs BYa/b, HMEIOWLAsA INPH PaccMarTpH-
BAHHH HETaTHBA Ha INPOCBET KENTYH OKpacKy, a Ha [OBepXHOCTH
$oToCcHOa H CO CTOPOHH (OAJMOXKKH — KpacHOBATLIE H 3eJeHOBATHE
OoPTeHKn). KHCaABA oCTARABNUBAOMHA pacTBOp NpelynpeRaeT no-
ABMeHHe 3TOrO Aedekra.

Han duxcupopanns GoTOMaTepHANOB Yallle HCNOAb3YIOT KHOALIE
GUKCcHpYIOLIHe PacTBOPE, HO3BOJAAUIAE OBOATHCE Ge3 00paboTkH
(doToMaTepyaNna B OCTAHABJAUBAWIEM pacTpope. B cocTaB KHCAOTO
$HKcaxa BXOIHT THOCYAb(AT HATPHA H NOZKHCAAIOUEE BeLIECTBO,
cunaomee pH pacteopa npnsepHo o 4. B KayecTBe nogKucaAsio-
HIer0 BeulecTBAa NPHMEHANT KHCABE CojH — GUCyNbDHUT HaTpus
NaHSQO; uaum meraBucyavdur xanus KS;0s, a rtakke ciaaluie
kucaoTul — 6opaywe  HyBOs, ausmonnyilo CegHsO; nau  BuHHYWO
C;:Hz(OH}:(COOH),. [Haa npuroroBierus KHCAMX Qukcazell Mo-
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I'yT MCNOALIOBATLCH H CHJBHBIE KHCAOTH. B CBA3H € TeM YTo NMpH
BLICOKOt KMCJOTHOCTH (HKCAMa U3 Hero MOXKeT BBIAGAHTBCA Cepa,
T. e. nPOH3OHTH cynbdypH3auA, NPelBaPHTESbHO COCTABANIOT OT-
AenbHBI pPacTBOP KHCJIOTH, KOTOPHIE BBOAAT B PacTBOp Cyabpnura
HaTpua. B pesyapTate XuMuuecKoifl peaxkuus B pacTsope obpasy-
eTCA KHCAdA COJb:

9N2,80; + H,SO, = 2NaHSO; -+ Na,S0,.

[TonyueHHn# pacTBOp KHCAOH COAH BBOIAT B PACTBOP THOCYJbe
thaTa nHaTpus.

Ilpn noBHIEHHO# TeMIlepaType AJs RpeaynpexAeHus naasae-
ENf QOTOCNOA NPUMeRAIeT AyOAlLine (HECaXKH, B COCTAB KOTOPBIX
BXORSIT BELLECTBA, NOBHIUZIOUIHE MeXaHHUeCKY0 NPOUHOCTh (oTo-
caoa {Taba. 7). K umrcay Taxux BeuieCTB OTHOCATCH (GopMaRnH
CH;0, xpomoeoraauessie kBacubl KCi(SO4)q+12H.0, amomor{a-
anepble kpacubl KA1(SO4)o-12H.0 u npyrue euectra.

Tat6an 7. Odybamue dukcaxn

Pukcax
PeanTnp

HefTpanbREll KHeaARN n‘;,‘ann?,? A GHCTpRT
TuocyabpaT HATPHR Kph- 250 250 200 200
CTaarmueckuf, r )
Cynwbur wmatpus Gespoi- - ' 20 20 -
Hulfl, © o o P
Kucnora ykcycHas nefg- 29— _ -— _ 15 -
Aaas, MJ S
Kncaora cepnaa {10 %- - 12 — —
Haa), Ma - : :
Kpacum aJIOMOKaJHEBHE, — N 10 _ -
r : C . . ait
AmmMonni XaopHcTHil, I - — —_ 50
Boga, a1, He Goxee 1 1 ) 1 1

[TpogonxuteapiocTs ¢QHUKCHPOBaHHA (OTONACHOR H oTomIa-
CTHHOK He Gonee 10 mun.

[Tocne ((pUKCHPOBAHHA TNPOBOART OKOHYATEILHYID NPOMMBKY,
ABJADILYIOCA OAHOH H3 BaKHBIX craguil dotonpouecca, Ilpn s10M
OTOHKCHPOBAHHEIH (oTOMATepHaN CHavasa NPOMBIBAOT HECKOALKO
MHUHYT B 6aKe ¢ HenopoTouHOH BoAOH, B KoTOpoM cobilpalorea
ocTaTKH MKCHPYIOULETQ PacTBOPa ¢ PACTBOPHMBIMH COeJHHEHHAMH
cepefpa. Boxa u3 6aka mociae NPOMBIBKHM ONpeAeiCHHOrO KoJilue-
CTBA POTOMATEPHANOB MOCTYHAET B MAIIHHL, TAe NPOHCXGANT oca-
maenne cepebpa. Ilocne npoMuiBKH B GaKe ¢ HenpoTOYHOH BOAGH
$oromMaTepHasn NiepeHOCAT B Apyro# Gak ¢ npoTouHodt Boaoli. Ilpu
NpoMpiBKe QoroMaTepuasia TNpPOHCXOAnT ARNPQPY3Ha THecynbpara
HaTPHA H XKOMIJACKCHHIX cofefl cepebpa K HATpUSR CepROBaTHCTOR
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KHCA0THE H3 OTOCKOA B BOLY. DTOT npolece TMPOTeKaeT TeM OblCcT-
pee, uem sHepriuHee EPOHCXOJAMT CMeHa BOAHW ¥ NOBEPXHOCTH HpO-
MbiBaeMoTo oTOMaTepHana, T. €. deMm DoAblle pa3sHHUA KOHHEHT-
paulid BHMBIBAeMOro BeulecTea B $OTOCAOE W OmbiBaoell ero
sone. M3 3toro caegyer, 4to HauGoJabuIaA CKOPOCTb NPOMBIBKH KO-
CTHrAeTCAd B YCTpoHcTBaX, o0ecneunBalOWIHX NCCTOSHHBIH NPHTOK
caexelt poapl. Tuocynsdar Harpus ypaasercs w3 doTocaos npd
NPOMBIBKE GpIcTpee, YeM KOMMNIEKCHEIE cOH cepefpa W HatTpus cep-
HOBATHCTOH KHCJOTH, IMOCTENEHHO pacnajamuliecs Ha NJA0XO
pactBopHMEle H HEPACTBOPHMbBIE COEAMHEHHS:

Naz[Ag ($;03):) = Na,S5,;0; + Na{Ag (S,Q4)]

Ocrapwinecst B OTOCAOE NPU HEAOCTATOYHOH NpoMsiBKe COeAU-
Henus cepefpa # HaTpHA CepHORATHCTONH KUCHOTH NOCTENEHHO pa3-
JarawTes U o0pasyloT ¢ MeTaanaxyeckum cepebpom dorousobpaxe-
HUA cepHUuCTOe cepelfpo, MOCTeneHHO Nopraliee QOTOH30GpaMeHHE.
TTosromMy Heo6X0AHMO NMONHOCTBIO YAAAWUTH M3 (OTOCHON KOMIIEKC-
HEE coenHHMeHUs cepebpa U HaTpus B ppollecce (GHUKCHPOBAHHA,
YTO MOXKeT OnTb AOCTHTHYTO NPH HCIOAB3OBAHHHM CBEMXEro (PHKCH-
PYIOLIEro pacTROpA.

[pouecc NpOMBIBKE YCKOPAETCA N yAyYILAETCS, €CJAH NpeABapH-
TebHo doTomaTepuan obpabortats B 0,3 % -HOM pacTBOpe YIVieKHC-
JOro HaTpua (coabl) wad amMmHaxa, TlpumensioT 2 % -Hwil pacTBOD
NOBapeHHON COJIl, CEePHOKHCAOrO HATPHF HAM cydbhHTAa HaATPHA.
DotomaTepian o6pabaThlBalOT B TedeHne 2 MHH, a 3areM 5 MuH
npoMuIBalOT (OKoHUATe/ibHA®R HNPOMBIBKA) B NpOTOYHOH BOAE NpA
rempepatype 12—18°C. Ilpu OGonee HusKofi TeMmiepaType. BOAH
BpeMs NPOMBIBKY YBEJHUHBAIOT, 2 Npu 0ojee BRICOKOH TeMnepaType
OpOHCXONUT 3ameTHOe Halyxauue u pasMmaruyedue GOTOCAON, UTO
BHI3HBAeT YMeHbIIEHHEe ero MpPOYHOCTH W TpebyeT yBeJHYEHHS mpo-
JOJMHTEJBHOCTH CYLUKH.

JAsl 9KOHOMHH NpPOMBIBKH BOAB H COKpalle#usi BpeMeRH npo-
MBIBKH TIPHMEHAIOT paspywWdTeln THocy bdaTa HATPHS, T. €. Be-
niecTsa, MpeBpaillaloliye ero B COCHfifiedna, HHepTHhE N0 OTHOUIe-
HHIO K cepebpy (oTOR306paKeHHS. Onuum 13 HauboAee sddeKTHB-
HBIX pa3pyllKTeseit THOCYJbdartd HaTPUA SBIAETCA PacTBOP nepe-
KHCH BOJOPOAA H aMMHaKa:

! HNepernce  soaopoza (3 % -uuii 125

<. . 0. pacTBOp), MI B S
S s - Ammuax (3 %-uuifl pacteop), MA 100 - C e
Boaa, a Ho SRR

.

- Jlas onpepeseRus NOJHOTH NPOMBBKY q:omc.ﬂoa BOIBIYIOTCH
PAaCTEOPOM CAEAYIOWLETO COCTaBA! . T

MapragooBoRHeIng Kaami,
: . [lotawm {umn ecoxa), r .
boaayy' Bofla AUCTHAAMPOBAHHAA, A Ho )

——
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YacToTy NMPOMLIBKH MPOBEPSIOT CJAeAYIOUIHM 06pasoM: B CTaKaH
HWIH NPOGHPKY HAJAHBAOT HeOOJBbILOE KOJNHYECTBO PACTBOpa H, Bbl-
HYB H3 BOJBI NpoMbiBaeMulii oromarepnan (Hampumep, guct Gop-
MaTHO# (OTON/IEHKH), RAIOT CTeYb C HEro HEeCKOJLKHM KarisM
HCNBITYeMOH npoMbeiBHOH Boxbl. H3smenenne ¢uoseToBoll OKpacKu
pacTBopa Ha JKeJTYI0 WJIH ODaHMKeBYI0 YKa3HIBaeT Ha HaJHUHe B
Bojie THOCyabdata HaTpus H Ha HeoOGXOANMOCTL TPOAOJIKEHHs
NpoMBIBKH  ¢otomarepHana. [locie oxoHuaTesbHONT TNPOMHBKH
¢otomarepuan cymar. CKOpPOCTb CYUIKH 3aBHCHT OT BJIaXHOCTH
H TeMIeparypnl BO3JYyXa H OT CKOPOCTH €ro ABHXKXeHHS Y TOBepX-
HocTH ¢Gorocnona. BaaKHOCTL BO3AyXa XapaKTEePH3YeTCA OTHOCH-
TeabHOH BaaxuocTeio (%), T. e. OTHOUIeHHeM KOJNHUYECTBA BOAsS<
HOro napa, CoJepiallerocd B BO3JyXe B AaHHHBIA MOMEHT, K fpe«
AeJIbHO BO3MOXKHOMY HACHIIEHHIO €ro MPH TaKoil e TeMmepaTtype.
OTHOCHTEeNBHYIO BI2KHOCTL BO3AYXA ONPEAESIIOT C MOMOIIBIO Cries
NHANbHBIX NPHOOPOB — NCUXPOMETPOB.

Insi ycKopenusi CylUKH HeraTHBHHIX (DOTOMATePHANOB HCMOMbe
8YIOT cywunsuvle wkager (puc. 111), naomue npuARYAHTETLHHIA
NPHTOK MOZOrPeTOro # OUHUIEHHOrO OT NHH Bo3ayxa. Temnepa-
Typa BO3ayxa peryampyercs Ttepmoperyasropom. Kaxayio ¢oTto<
IJeHKY NOABELIHBAIOT 34 OAHH KOHel C HOMOUIbIO 3a3KHMa. M3ro-
TOBJEHHOr0 H3 HEKOPPOo3HpYIollero Matepuana. YroGut Qoronienka
HE CKpyuHBa/jdach, Ha NPOTHBONOJOMXKHBIH KOHENl €€ MOABEHNRAIOT
JApYyroii 3a)KuM.

Haa yckopenus cymkn QoroMaTepHaJ NOCJe NPOMBIBKH 0f6pa-
GaTLIBAIOT B PacTBOPAX BEHIECTB, SHEPTHYHO NOVIOMWIAIOMNE BOAY,
B stux nmeasx nucmoabayior 70%-mBifi pacTBOp BHHHOTO cnWpTa
(uMcTOrO MM NEHATYPHPOBAHHOrO) HWJIH HACKIMEHHBIH pacTnop mno-
rama. Ilepea cywkoii ¢ Heratusa yaa-
ASI0T OCTABIIHECH MNOCaAe NPOMBIBKA
Kaniu BOAB C MOMOIIBIO CHEHHAABHBIX
mWuNEoB ¢ ry0Kofl WaH KycKa uYHCTOH
BAaxHof ry6ku. Huas toro utolH cymi-
Ka Qorocaos Gvlra paBHOMEpHON H Gni-
CTpOii, HeraTHs of6paCaTHRAIOT B CAA-
GoM pacTBOpe HOBEPXHOCTHO-AKTHBHOIO
Beutectsa OI1-7 man OI1-10, xoropoe
npeporspaitaer obpazoBaHue Ha M0-
BEPXHOCTH HeraT#sa kamenb. Heraris
Hepea CyuKof OnycKaioT HAa Hempomox -
XKHTeqbHOe Bpema B 0,05—0,1 %-upd
pPacTBOp OAHOIO H3 ITHX BEUWIECTB H 34-
TeM cywar. PoTOnAEHKH, Y KOTOPHX
OCHOBa CKJOHHA K MepecyliHBaHmio u
CKpyuuBaumio, o06pabaTHBAOT NepexR
Cyllkoéi B pacrsope mracTHdHKaTopa
CleAylollero cocrapa: Puc. 111, Cymmasnuft mkad
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IMosepxuocTuo-akTHenoe  Beile: 12
erpo OI1-7 (10 % -nwiy pacteop),

Ma
CAHOepHiL, M 2
Boza, n 0,5

§ 6. CYILHOCTE NPOLRELCCA $HKCHPOBAHHA.
NPOABIAOIME-PHKCHPYIOILHE PACTBOPHI

B ¢otocaoe nocae mpossaeHin oc-
Taercd OKoao 75 % HesoccTaHOBJEHHBIX TajoreHuaon cepedpa, Ko-
TOpEIE MOTYT BOCCTAHABJHBATbHCA HA CBETY H NOPTHTHL (oTouzodpa-
wenue, Tanorennn cepeGpa coszaeT MYTHOCTL (OTOC/OA HEraTHsa
H MewIaeT Ipolueccy medaTH ¢ Hero. JJia yAaJeHHA OCTaTKOB rafo-
TeHi0B cepefpa R3 3MYJBCHOHHOTG CJOA (QOTOMaTepnan NOABEp-
TanT ChellHanbHOH AOTONHATEAbHOH 006pab6oTke — (PUKCHPOBAHU,
Cywmocts (GUKCHPOBAHUS COCTOHT B NpEBPALLCHHM FaNOreHHA0B
cepedpa B XOpOillo PACTBOPHMEE B BOJle coeauHenns. [Ipouece puk-
CHDOBAHHA BHIpadeH ABYMdA cTaausaMH. CHauana MpOHCXOAHT 0Gpa-
30BaHHE MAJIOPACTBOPHMBIX KOMIIEKCHBIX cepelpAHOTHOCYIb(ATHEIX
coelHHeHHH:

AgBr + Na,§,0; = NaBr, + Na [Ag (S,05)].

3areM 00pa3ylOTCH XOPOIIO PACTBOPHMEIE KOMIWICKCHBIE Cepe-
6paroTHocynbhaTHHE COeXHHEHHS:

Na [Ag (S,05)] + Na,S,0; = Nag [Ag (8,05),].

B pacTtBope ¢ usObiTKOM THOCYJNbdaTa HaTpHd 0O6pasyioTeaA H
OpyrHe, Goljlee CHOKHBIE U XOPOLIO PACTEBOPHMBIE KOMIJIEKCHHE €O-
efiHHeNns cepebpa. 3TH COedWACHUA BHMBBAOTCA H3 (GOTOCAOHA
B npouecce (IKCHPOBAHHA M YAaCTHYHO B NpoLecce OKOHUATeAbHOH
- poMuiBKu. TIpH HeBHICOKOH KOHUEHTpauuu THOCYAb(aTa Hatpus
H B UCTOLIEHHOM (puKcaxke npouecc GUKCHPOBAHHA He HAET Aajblue
nepeofi cragun. Ilpy 3ToM ofpasyeTca NAOXO PacTBOpHMOE KoM-
NAeKCHOe cOoeJHHeHHe cepefpa M HATPHSA CEPHOBATHCTOR KHCAOTH
NafAg(S5:0;)]. Hzolpaxenne mo BUAY MOXeT Ka3aThca OTGHHKCH-
POBAHHBIM, HO 3TH COCAHHEHHA NOA AeHCTBHEM BAATH OTPHLATE/bLHO
BNHAKT HA HeTo — OHO NOCTENEHHO KeNTeeT, NOABAAITCA KOpHUHe-
BEIE MISTHA OT 06pa3ywIilerocs cepHUCTOro cepebpa:

9Na[Ag (8,05)] + 2H,0 = Ag,S + HS + 2NaHSO,.

CKopocTb (PHKCHPOBAHHA 3aBHCHT OT ocoBenHoctell ¢orocnod
(TOAILIHLI, BeJHYHHBI MMKPOKPHCTAMIOR), KOHIEHTPALHH, COCTABA
H CTeMeHN HCTOUeHHA (PURCAKa, ero TeMNepaTypu W NepeMellupa-
HHA B npomecce PHKcHpoBaHUA. TOHKOCHONHBIE H MeJKO3ePHHCTHIE
$oTocON HECHpYIOTCA OHICTpee, YeM TOACTOCACHHBIe H KPYTHO-
sepuucToie. BoicTpee dukcupyoTcg $OTOCAOH, cOACpPKALIKE XJIO-
pHcToe cepefpo, HeCcKOABKO MezteHHee — (pOTOCAOH, cofepiKamiHe
6pomucToe cepebpo, H OYeHb MeAJeHHO — QOTOCAGH, COAepIKaLLHe
Hopucroe cepebpo, MakcHMadbHO BO3MONKHAA CKOPOCTE QHKCHPO-
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pauns pocturaercsa npu 40%-Hoit Konuenrtpauun THocyashara nart-
pua. [pu AanbuefimieM YBeJHUCHHH KOHUEHTPAUHH HPOHCXOAMT
yMEHbIICHHE CKOPOCTH (PHKCHPOBAHHS, UTO CBA3AHO ¢ yMEHbUICHHEM
nabyxaemocTH (porocjon H 3ameldenneM npouecca audoysun, T. e
NpoHHKaHHs B Hero THocyab(arta HaTpus. B ¢uKcaxe nocrenenuo
HAKANJAHBAIOTCA NPOAYVKTH XHMHuecKHX peakunii. [lpn naxonaenun
coefnHeunii cepebpa (HKCAX CTAHOBHTCHA HENPHTOAHBLIM K paboTte
AaXce TPH AOCTAaTOYHONl KOHUEHTpauWm THOCYAb(para HaTpus.
B cBsian ¢ atum  QoJee 1es1ecooGpasHO HCNOJb30BATL PACTBOPDI
¢pukcaxa, copepxauue He 6oaee 25 % rtHocyandara natpus.

Boabutasi CKOPOCTh (PHKCHPOBAHMH JOCTHTACTCS TIPH HCNOJAb30-
BaHWN BMecTo THocyJb(pata natpua tHocyanata ammouua. [lpn
3ToM ocBeraeHHe ¢oTocaoa HacTynaer npumepno B 2 pasa OucT-
pee, uem mnpu (urciposanun B 40%-noMm pactBope THOcyabdaTa
narpus. Takas ckopocTh HaOaonaercsi npu Henodabzosanun 15%-
noro pactsopa THocyabpata ammoHnd. Pactsopu ¢ tHOCcyabdaToM
aMMOHHA Ha3uBaOTCH OulcTpeiMu (pukcaxkamu. X noayuaior nupu
BBEACHHUIT B PacTBop THOCYJAb(paTa HATPHH XJAOPHCTOrO aMMOHHA
NH;Cl. B pesyabrate XHMHYCCKONl peakiHn oOGpa3yeTcs THOCY/Ib-
¢aTt ammonus:

N325203 + QNI_].ICI :3 (NI‘I.l)Z 5203 + 2NaCl.

HanGoabwas ckopocTb paGoTel  JOCTHraeTcsi NPH BBEACHHM
xaopuctoro ammonus B 15%-nwii pactsop Tuocyabdara Hatpus
(1/4 ero maccer).

Boblcokasi CKOPOCTL pacTBOpeHHs raJjoreHnjia cepedpa B (uk-
ca)xe, CofepKalleM XJOPHCTBIT aMMOHHI, HaGMIOMAeTes] TOJALKO
npu obGpaboTke OpomocepeOpAHLIX UM HOLOCEPeOPAHLIX IMYJbCHIL
Bpems oceraenus XaopocepeGpanbiX sMyabcuii B Takom (ukcake
YAJIHHSIETCS], UTO OOBACHACTCS HAJNHYHCM B HeM H30LITOUHOrO KOJAH-
yecrpa XJopuaos. M3aMcHenue TeMOepaTypbl MaJjo BJAHAET Ha CKO-
pocTh paGoTnl (puKcaka HNPH CPEAHHX KOHIEHTPAUMAX (PHKCHPYIO-
1lero BeulecTBa H 3HAUMTRALHO BJHAGT HA HEe NPH MajaLix H
GoabIINX KOHUEHTpauuax Tuocyabdarta natpus. Ckopocrs GuKECHPO-
BAHHS YBEJHYHBAETCS MPH TICPeMEllHBaNiH PacTBOPA, uTO CBA3ANO
¢ yckopeiinem oOmena ¢uKcazKa y moBepXHocTH (pOTOCJAOS H YJIYU-
menneM auddysnn coneli cepebpa U3 Hero.

Hspectunl pactBophl, olecneunBaiollne OAHOBPEeMEHHOE TNPOSB-
Jgenne H (ukcnposanue obpabartniBaeMoro forovatepuana B OAHOI
paune. [Ipn paGoTe ¢ TakHMH pacTBOpPaMH COKpauiaercs oouias
NPOAO/DKATEILHOCTh 00pabOTKH M NpelynperjaacTcs TNepenposs-
Jenne (poroMarepuala, Tak Kak [poTexaioulne B (OTOC]AOE XHMH-
UyecKHe NpeBpalienis anTOMATHYECKH NPeKpauialoTes nocje OKOH-
Yauua HAYIHX OJHOBPEMEITHO NPOIECCOB BOCCTAHOBJIEGHHA MeTas-
Jiueckoro cepefpa M PAacTBOPCHHS OCTAIOUIHXCH TaJOrelu/108
cepebpa. DBanancitpoBka CEOpocTeli 3THX npolleccoB obecneu-
BaeTca BHIOOPOM COOTBETCTBYIOUIErO COOTHOUIEHHS BELlecTB, BXO-
Aauwinx B cocras pacrsopa. Ilpossasioule-(puKCHpYIOUWMil pacTsop,
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npeznoxenusft H, H. KupuanoseiM, npegnassavaerca Ana oGpa-
GOTKM HEraTHBREIX M NMO3UTHBHGIX NEHOK H (QOTOMMIACTHHOK:

Cyapdut Hatpua Geason- .3
Helit, T

Tuapoxuuon, r 25
Eawuii watp, r : 28
Kannii Spomuctoil, - 25
Kanuil ROANCTHIH, T 3
TaceyasdaT HaTPHR KpH- 100—150
cTanaHgeckuii, r

Boga, a Ho 1

HeoGxoapmMoe naa xaxAoro KOHKPETHOTO cliyuas 0S6paloTKA
$DOTOMATEDPHAJOB KOJHYECTBO THOCYRLbATa HATpus onpelessercd
npezBapurtenbnoil npotoii. Ilpu remnepatype 20°C spemsa obpa-
GOTKH HeTraTHBHLIX MalepHaNOB OKONC 6§ MHH, MO3HTHBHHIX — }—
2 wmun. [lpu obpabotie doToMaTepHalta B NpOsBAAKOLIE-(BUKCH-
PYIOILlEM PACTBOPE €ro CBETOYVBCTBHTENBHOCTb CHHMKAETCH B 2-—
3 pasa, UTo HEOOXOOHMO YUYUTHIBATB HpK cbeMKe, PacTBOP BHI3L-
BaeT CH/AbHOoe pasMsAryedue (Qorochod. [lostomy meolxoaumo oueHsb
akKKypaTHe ofpaCaTeBaTh B HeM dQoToMarepuada. Obpaaywouiniics
B PACTBODPE OCAAOK MePHGANYECKH HALO OT{IILTPORKIBATD.

§ 7. OSMUE CBEAEHMSA bB OBPABOTKE YEPHO-BEJNDBIX
POTOMATEPHAJIOB CNOCOBOM OBPAILEHNA

Ilpu oBpadoTke 3KCHOHUpOBAH-
Horo (roTomarepnata cnocofom obpalteHus ofpasyerca NOIHTHBHOE
nsofpaKedne, MUHYA TPOLUSCCH NOAYHEHHA HeraTHEa H [eYaTH C
Hero. OGLIYAO AAS 3THX LeJel HCOOAL3YIOT CnelHafAbHbBe, TAaX HAa-
apiBaeMule oOpauaemsie QOTOMATEPHAAB. B HeKoTopolx cAyuanx
MOryT NPHMEHATLCA BHICOKOKOHTPACTHLIC HETATHBHEIE H NO3HTHBHBIE
nnerkn. Ifpouecc ofpallledHn COCTOWT K3 CASAYIOILNE OTepauki;

1. flepaoe npoasaerue. Hng o06padoTKe (GOTOMMEHKH HCNOAh-
ayeTesi SHEPTHUHLIT BLICOKOWEJOUHOR TNiposaBHTeNkL, cbecneunsaig-
HIEE DOJHOE TNPOSBNEHNEe 3KCHOHHPOBAHHBIX YUYACTKOB OTOCAOA.

2. Hpoxoisra, 2ta onepalnsd jgoniida ofecHedHTrs YAaJneHie U3
(oToCN0R BelecTB, OCTABIUKXCH B HeM OT Npedbayllero odpadathl-
BalOULETO PacTBOPA M PacTBOPUMBIX NPOAYKTOB PeaKlUHH.

3. Orbeausanve. Ilpn stofi onepaldu MeTaannueckoe cepebpo
HeraTHBHOIO H300paxeHHs, MOJYUEHHOTO DPU HEPBOM NPOABJICHUH,
B3aHMOACHCTBYET ¢ ABYXPOMOBOKHC/BIM KajdHeM M CepHO{ KHCJC-
Toli, BXOAAILUME B cocTaB oTfe HBAlOILero pacTBopa, H NepeBo-
JHTCA B CepHOKHCOE cepebpo:

BAg + KQCFQO? + 7HQSO4 = 3Ag2504 + CI‘g (504)3 "‘I"' KgSO4 + H20.

Jdna cospauus AydyuIHX yCAOBHHA O0idA pacTBopeHus obpasymome-
rocsi MalopacTBOPHMOrNO CEPHOKHCAOrC cepebpa H yaAajJeHHs ero
BMeCcTe ¢ JPYIHMH NpPOAYKTAMU peakiuu n3 (hortocsiod B ordenH-
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BaIOlEM PAacTBOpPe CO31al0oT BHICOKYIO CTenedb KucjaortmoctH (pH
1,2 ... 1,6). Ocrasuuecs B (ortocsioe mocsae oTOequBanus rajore-
HHAL cepebpa NO cBOEMY pacnpejefeHHIo 110 HOBEPXHOCTH Kajpa
COOTBETCTBYIOT TO3HTHBHOMY H300paiKeHHIO,

4. IIpometera (cm. . 2).

5. Ocseraenue, Ilpn 3710it onepaunn ABYXPOMOBOKHCABI Kaaui,
KoTOpLifl He Onla yaajen H3 (OTOCTOSA H3-32 YAEPIKHBAHHA €ro me-
JIATHHOM, B3aHMOJeCTBYeT XHMHUECKH € cyabdaToM HATPHHA, BXO-
JANIMM B COCTAB OCBETJIAOLIEro pacTBOpa, H NPEeBPAlaeTCs B Coe-
JMHEHNHS, e HMewllne OKPacKn H XOpPOouo BLIMbIBAeMbBie H3 €04
BMECTe C OCTATKaMH CePHOKHCJIOro cepedpa m APYrHMH BemIeCTBAMM.

6. Ilpomeisra (cMm. 1. 2),

7. 3aceeTka uau 6ropoe IKCNOHUPOSadue. B ocTaBmmxcas B
dorocaoe rasorenngax cepefpa noj jAelicTBueM cpeta ofpasyercs
cKpuTOe H3obGpaxene 1as obecneyeHns NocaeAYIONero NPOABAEHHS.

8. Bropoe npoasaerue. [1pn 370l onepauuu HCHOJILIYVETCS Hep-
THYHBI TpOsiBHTeNb, obecrneydBalomnii BOCCTaHOBJCHNHE SKCHOHH-
POBaHHBIX rajorenuaos cepefpa B Mertajiaudeckoe cepe6po. B
pesyabTarte NpPosiBJIeHHs NMOJAy4YaloT NO3HTHBHOE H300pakenue,

9. Hpomsiexa (cm. n. 2).

10. Purcuposanue. lleny puKCHPOBAHHS Ta e, UTO W B Hera-
THBHOM Ipollecce — VAaauThb H3 (oTOCI0S OCTATKH Tajiorednia
cepebpa.

11, Okonuareasnan npomsiexa. B xoane 9roil  omepauuu w3
¢doTtoca0st BHIMBIBAIOT OCTATKH THOCYJb(hATa HAaTPHA W MPOAYKTH
XHMHUCCKHX peakuHuil, ocrapuiecd nociae (GUKCHpOBaHHA,

CyuiecTBYVIOT ¥ Japyrue cnecofnl ofpamenns, NPpH KOTOPHIX one-
pauny, onucannnie B nn. 7—10, 3amenens oaHONH onepauneit — gep-
HenneM ¢oTonsoOpakeHnsg B PAacTBOPAX CepPHHCTOr0 HATPHH, THO-
MOYEBHIBI HJIH HATPHA THOCY b(aTa.

Cranpaprupiii pexum o0padorkm uepuo-Oeanx obpaulaemux

hoTonaeHoK
Ipoxosikureas- Tesmepa-
HocTh TVpa,
ofpatoTkm, Ml (&
Tlepuoe npossiaenne 4—12 20-0,5
IMpomuiska 10 1545
Otrbennnanue 7 19:=1
Tlpomuinka 5 1545
Ocneraenue 7 1941
TlpoMupka 5 15+5
OcGmas 3aceerka aamnamu 75 Br ma 1—4 -
aceTosiiun 1 M oT NaeHKn
TOpOE npoasieile 6 20-4-0,5
Ipomuinka 1 1545
®ukcnponanie 5 191
IMpomueka 20 155
Cyuika o noauoro BrcHXaand

fipamevanne. Mo ocmersennn olpaGorky (horonnenkn HeoGxonimo
HNposSOANTd B TEMHOTS, HAYMHAA C OCBCTJACHHA—NPH HEHPKOM 3SJCKTDHYECKOM
OCBELICH I .
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§ 8. YCRJAEHHE 1 OCNABJEHHE ¢OTOrPASHYECKHX
H30BPAXKEHHHA '

DoTonzedpaxente  YoUAUBAIOT,
Korga tpebyercs YBeJIHUHTh €ro ONTHYECKYI0 MJIOTHOCTh H KOM-
TPacTHOCTL, YcuAeHHe H300pazkeHlin OCHOBAHO Ha OZHOM M3 ABYX
NPUHLAKNOB: HCXCAHLE ONTHYECKHE TIHOTHOCTH HEraTHBA MOBHIIIAIOT-
¢A BCAEACTBHAE npHOaBAeHHR K cepebpaHOMY H300paikeHHW AONOA-
BUTEAbHOr0 KOJAHYECTBA KAXOro-jHfo MeTansa HJAH XHMHAUYSCKOTO
COSJINHERNS; OKpallHBauHua (BHPHpPOBaHU:A) cepelpsHoro nzobpaxe-
HHA B TOH, HEAaKTHHIYHMH B/ HO3UTHBHOLO MAaTepHasna, HCNOJb-
3yeMOro mpH DevaTtn ¢ 5Toro HeraTuea. Jly4llHe pe3yapTaTh faeT
YCHNEHHE HOPMAaJbHO SKCNOHHPOBAHHLIX, HO HECKOAbLKO Helonposs-
JeHHblX HeraTHpos. Hepolep:krn, AonylleHHBe NpH 3KCNOHUPOBA-
HiH, He Jal0T KeaeMOrc pesy/bTaTa, TAK KaK Ha HeratHae o0bI4HO
OTCYTCTBYIOT AeTajH Ha YYacTKAX, NOJAYUHBIUHX CAHLIKOM MaJjble
sKkcnosuunn. Flo cBoemy AeficTBHIO YCMIHTENH HEASTCH HA OPOMOP-
nigHadgblble (puc. 112, @), ceepxnponopuuoHanshne {puc. 112,6) u
cybnponopunoHasabhpie (puc. 112, ). [IponopunoHajbHbie ycuauTe-
JAY yBENHUHBRIOT ONTHYECKHE ILIOTHOCTH HeraTHBa HPONOPUHOHANIBHO
HCXOAMBIM HJAOTHOCTAM. KOHTPACTHOCTL H300paMeHUs OpH 3TOM
noppiaeTesi, CBepXNpOnOPUHCHAAbBREE YCUNHTEH NOBHIIAIOT KOH-
TPACTHOCTL 1300paXkeHUst B ente Gonbute crenend. Cyénponopuno-
‘RancHele YCRNWTeH YBeNHYHBAKT MAajble [MAOTHCCTH B CPABHEHHH
¢ BCXoAHBIMH OoJee 3aMeTHo, YeM Ooablige. B Taknux yCouadreasx
KonTpacT u306pakeHHA TNOBHIIAETCA 3HAYHTENABHO MeHsile 1O
CpaBHEHHIO ¢ NPONOPUHORANLHEIMH HJAH CBEPXITPONOPUHOHAIHBMH.
OaH1iM H3 NPONCPUHOHANLHBIX YCHAUTeNeH ABJAAETCSH YCHALTENb ¢
ABYXPOMOBOKNCABIM Kanuem H consHofl kucaoroil (XpoMoBeiit yc-
Juteasb). Ilpu ycunlenun HeraTns cHauaja OTOeJANBAIOT NPH TeMme-
patype 20°C,

Coctas orbennbaTeas Takofi:

JlsyipomoBoXHeAWil Kaaudl, T 8
Coasnan KHCAOTA KOHLEHTPHPO- 6
BallHas, M

Boaa (xozromuan), a Ho 1

OT1beanBanie NPOROAAT HA CBETY H KOHTPOJHPYIT @0 0GOpOT-
HOfl cTopoHe HeratuBa. [locae oTGeanBamuA NeraTus MPOMLIBAIOT
5 MHH B MPOTOYHOIl BOJAE, a 3aTeM NMPOABAAIOT MOBTOPHO B 9Hepruy-
HOM NpOsBHTeJe, KOTOPHI COAEPIKHT HeGO/IbilOe KOJHYECTBO CYJb-
$uta watpus ¥ ue okpawusaeT dorocnoil Heratupa. [Ipogonmu-

Puc. 112, [Heficteue yeu-
aatenefi (AYHKTHpOM Eo-
Ka3ausl IVOTHOCTH A0 YCH-
JEHHH, CIAOIWHOH — nocae
YCHACHIR)}
4 — NpofopUKOHRAbHOre, O —
CREPANPONOPUHOHAALHOID, 8
CYBRpONOPINOHATEROTO




TeALHOCTH HPOSIBAEHHS BNUAST Ha CTeNeHb yCHJeHHs HeraT#pa. B
cJAy4yae HENONHOrO TPOABAEHHS HEraTHB INOCAE ONOJACKHBAHHA
Bonoil obpaGarsiBalot B TeveHHe 5 MmuH B Qukcaxke, [Tocae yciune-
HHsST HEraTHB TNPOMBIBAIOT B TeyeHHe 20 muHd u cyuiat. [Ipn HeoGxo-
AUMOCTH ewe GOabliero YCHASHHA Bech npouece nopropsor, [Ipu
00paloTKe HeraTHBa B OTOEJMBAIOUIEM DACTBOPE NPOHCXOAHT peak-
s
6Ag - 2K,Cry0; + 8HC1 = 6AgCl + 3Cr0, +

+ KgCI‘Oq + QKCI + 4H20.

HByoknce xpoma CrO,, ofpasywuiaaca B npouecce 3Tol peak-
oy, uMeet Gypoiii nser. OTRaraschk Ha yyacrkax u3oGparkeHHs, oda
YyCHsIUBaeT ero. 3areM XJOpUCTOe cepe6po CHOBA NepeBOAMTCH B
MeTRJIANYECKOE TIPH 06[)&50’[‘](& HeraTiiBa B 3HESPIHYHOM NPOABHTEAL.
HPHMQI)OM CBeDXNOPONOPUHOHAANLEOrO YCHAHTEAA MOMET CAYHHTH
Me THE i YCHAHTEAD, ﬂ,JlH YCHACHHA Heoﬁ\o,ﬂHMbI CAelywInHe Tpl{
pacrsopa u N0l NPeABHTENb!

Pacreop [
Cepuoxiicaag Medb, o 5 .
BpoMmucrelit xaui, r 5.5
Bona, ma 20

Pacrsop I
AzotHoxuncnoe cope@po, r 10 L
Ammnar Hecuonoko

Kanesb

Boza, ma 109

Pacrsop {1 .
Cyavdut satpua fezposuwit, T 2,5
Boga, ma 140

Herartus, noaxeaiuuil ycuiendio, cHayana ofpalaTuiBaioT B
pactBope [, 3aTeM KpaTKOBPEMEHHO NPOMLIBAIOT H NMEPeHOCAT B
pacteop 1I. Jdanee ero choBa mpomupatoT W ofpaldaThiBaioT He-
cKoMBKO MUHYT B pactsope 11E [Tocie upoMbiBKH HETATHB ONYCKAOT
B A1000/ NPOSBUTENb H OKOHYATeALHO NPOMLIBAIOT M CyUIAT.

_ponecc ycunenus HEratHBa MOKET GLITh BHIPAKeH TPEMHA CTa-

LHSIMH:
1. MonyueHue GPOMHOA MEAN CMELIHBAHHEM pacTBOPOB MELHOro

Kynopoca H GpOMUCTOIO KadHA:
CuSO, 4+ 2KBr = CuBr, + K,S0,.
2. OrGenuBaHie uzobpaxentus SpOMHOR MeAbIO:
Ag + CuBr,=AgBr 4 Cublr.
3. ObpaGorKa weratuBa B pacTBOPE Aa30THOKUCAOTO cepelpa:
Cubr -+ 2AgNQO; = Ag 4+ AgBr 4 Cu(NO;),.
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3atem caeayeTr mpoliecc NPOSIBIACHUS, T. €. BOCCTAHOBJEHHA 6po-
MHCTOro cepeGpa B MeTaJJHYeCKOE,

TunuuunM npeacraBuTeseM cyOnponopuHONaabHLIX YCHJIHTeNeH
SIBASETCST YPAHOBHIT YCHJIHTENbL C JKEJE30CHHEPOJAHCTBIM KaJHeM,
OKpamuBalouMid H3obpaxkeHne B LBeT, 3ajepikupaioulnfi Quoserto-
BHIe M CHHHE Jy4H NPH NeuaTH ¢ ycujennoro neratusa. Ilas ycuae-
HHUsl HETATHBA HCIOJIL3YIOT 3anacuplie pacTBopbLI:

Pacrsop |
AsotHokucamift ypauna, v 1
Yreycnan kucaora (30 %-nan), 30
Ma
Bona, ma Jlo 200
Pacraop 11
JKenezocunepomueTnili kaanif, T 1
Bonaa, ma o 200

Veuausaemsle HeraTHBbl HEOOGXOAHUMO MPEABAPHTENbHO THIATEIbe
HO NPOMBITh. 3aMacHLIC pacTBOpLl GepyT B pPABHLIX KOJHYECTBAX H
HEMOCPEACTBEHHO Nepel YCHACHHEeM CMEIlHBaloT, a 3aTeM OMycKaloT
B pacTtpop meraTHs, Xoj/l YCHJISHHSA KOHTPOJHDPYIOT BH3YAJABHO. YCH-
JEHHBIH HETaTHB NPOMBIBAIOT NpPH HEOOJBIIOM NPOTOKE BOALI H
cywat. CuipHasi NPOMBIBKA BL3LiBAeT ocaabiaenue neraTusa. Ecau
NPOMLIBHAA BOAA HMEET ILEJIOMHYIO peakiuio, To GoTtonsodparxkenue
ocaabaserca ewme Goabue. XUMHUECKHE INPONECCH, MPOHCXOAsIIHE
npu yeuaenun Qoronsobpamedns B ypanoBOM YCHANTENE, MOryT
GLiTh Bhipaz<enbl ABYMA YpaBHeHHAMI:

B3aHMOACHCTBHE JKeJIe30CHHEPOAHCTOrO KaJdusi € MEeTANIHYECKHM
cepeGpoM H300paHeHus:

4Ag -+ 4K [Fe (CN)g] = 3K [Fe (CN)s] + Ag; [Fe (CN)g];

B3anMojieiicTBHe 06Pa30BaHHIO JKeJe3HCTOCHHEepoaucToro cepel-
pa ¢ a30THOKHC/IBIM YPaHHJIOM:

Ag, [Fe (CN)g] + 2UO, (NO3), = 4AgNO; -+ (UO,), [Fe (CN)g].

dorousobpazenne nocae o0paGoTKH B YPaHOBOM YCHIHTeJe
COCTOHT TOJILKO H3I OKpatleHHLIX UYACTHIL JKeJe3HCTOCHHEepPOAHCTOro
ypauuaa, oGpasoBasuierocsi npu BTopoii peaxuui. CepeGpo u3006-
pakeHus, nepeiiis B pe3yibTarte XHMHYECKHX peakiuuii B a30THO-
Kucaoe cepeGpo, BMblBaeTcs 13 (Gorocnos.

doronzobpaxKkeHuss 0caabAROT B Cayuae nepenpossiaetins, 6oJn-
WO nepefepxKH, AonyuledHoli npu cbeMke, uam npu Goaburof
Byasu, ofpasopasiueiics na H3o6pakeHHH BO BpemMaA NPOSBICHHS.
INepenposisiennoe H3o0pazenue HMeeT O0O0LIYHO TOBBILCHHYIO
o6uLYI0 TUIOTHOCTh H BBICOKYIO KOHTpacTHOCTL. [Ipn cuibnoii nepe-
nepxke u Goabiioii Byaian nzoGpakeine Oy/leT HMeTb NOBbLIMIEHHYIO
O6LLYIO MI0THOCTh H HEBLICOKYIO KOHTPACTHOCTS, T. €. [II0XY10 npopa-
OOTKY AeraJeil B TeHsax. B xHMuueckom oTHoluenun npouece ocaab-
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JIeHHA 34KJI0YaeTcs B OKHMCAeHHH cepefpa u3obpaxenus H npespa-
HieHHH €r0 B COeJHHEHHe, Jerko PacTBOpHMOe B BOJE HJH PAacTBOpe
Tuocyabdara natpus. [lo csoemy nefictsiio ocnabutenu aenstcs
Ha MOBEePXHOCTHLIe, WJIH cyOTpakTusnble (puc. 113,a), nponopumo-
naaphoie (puc. 113,6) u cynepnponopuxonaanuvie (puc. 113, 8).
[ToBepxHocTHbIE, HAH cyOTpaKTHBHEE, ocjaabuTe ln yaaasior ceped-
po H300paxkeHHsi B MaabiX H OOJBIIHX IJIOTHOCTAX NPaKTHYECKH
OJHHAKOBO, T. €. KOHTpPacT H3o0paxenusi He HameHsercs. B ocuos-
HOM TakHe ocaabuTeny NPHMEHSIOT U YMCHBUICHHS ByaJan Ha
(poronzobpakeunu. [lponopunonanbipie ocaabutenn yMeHbIAIOT
KOHTpacT H3o0pa)kenus BegelcTBHe GoJabuiero ocaabnenus 60Jb-
LWIHX IWIOTHOCTEH N0 CpaBHeHHI0 ¢ MaubiMH, CyneprnponopuuoHalb-
Hble ocyabuTes i MJIOTHBIE YYACTKH H306pakenus ocnalbiasiiorT 3Ha-
YUHTEJBHO CHJIbHEE, UeM MEeHee INIOTHLIe, BCJIEeACTBHE Yero KOHTpacT
H300pazeHHs yMeHnblideTcs B elle OoJblueii crenent, yeM npu npo-
nopuHoHaabHoM ocjabaenuu. ITlpumepom mnoesepxnoctHoro (cyo-
TPAKTHBHOTO) OcCjaGHTeNs] MOMKET CAYKHTh (hapMepoBcKiit ociabu-
TeJb € JKEJE30CHHEPOJHCTHIM KajJueM H THOCYJab(aToOM HATpHS.
OcnabuTesib COCTOHT H3 JABYX PacTBOPOB:

Pacraop 1
Tuocyasdar natpus, r 10
Boxa, ma 100
Pacraop 11
HKeaesocunepoaneTuifi Kaanii, r 10
Bona, ma 100

Heratus Mo#kHO ocaal/aTh CHa4Ya/a B NEePBOM, a 3aTeM BO BTO-
POM pacTBOpe HJH B CMECH pacTBopoB. /st NPHrOTOBJEHHS CMecH
Gepyt pacrsop I o6bemom 100 ma u pacrsop II o6bemom 8 ma. Xoxa
nponecca ocaabaeniiss KOHTPOJHPYIOT BH3yansHo. Tlpu cMemmBanuu
pacTtBop GeiCTpPO pasjaraerci. B pesyabrate BzaumojieficTBug xeae-
30CHHEPOAHCTOrO Kajus ¢ cepeOpoM usobpaikenuss obpasyercs
JKeJIe30CHHEPOAHCTOE cepebpo, XOPOWo pacTBOPHMOE B pacTBope
ocaabuTe/is, COAEPRAIETO THOCYAb(DAT HATPHA:

4Ag + 4K, [Fe (CN)] = 3K, [Fe (CN);] + Ag, [Fe (CN)q];
Ag, [Fe (CN);] 4 6Na,5,0; = Na, [Fe (CN);] + 2Na, [Ag; (S:04)s].

[TponopunonaibHoe ocaabieHne MokeT OblTh OCYHIECTBIEHO B
ocnabuTesie, HMEIOUIEM B CBOEM COCTaBe Te e KOMIOHeHTHI, UTO M

¥4 Vd J? ,p z ’
Puc. 113. JlefictBre ocaa- ’
OGutedell (NYyHKTHpPOM mno-
Ka3aHe MAOTHOCTH 0 OC-
aabaenns, CIJIOMHOA—NO-
cie ocaabaenns):
a — cyBrpasTHancro; 6—upo-
NOPUHOHALHOO, 8—cynep~
11110"0[”.!,“0”8)}IJI[O['() E f J
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dbapMepoBeKHuil 0Caa0HTeNb, HO KOHUEHTPALHA JKeJe30CHHepOARCTO-
ro KaauAa B HeM A0JkHa GHTh okoqo 0,5 %. TTpumepom nponepuso-
HanbHOro ocaalHTeNs MOXKeT CAYXKHTb oclabHTesb ¢ MAPTraBIOBO-
KHCIIBIM KaltneM W CepHOil KACROTOM:

\ Mapranuosoxucarnf kanaii, v 1
CepHas KHCAOTA KOHUEHTPHPO- 5
Bankad, Mn -

Boaa, a 1

Heratus npezpapiTe/IbHO XOPOILO TPOMBIBAIOT H 3aTeM omyc-
KawTt B ocaadaswouinii pactsop. Ilpu HeaoctarTouHoiM NpOMEIBKE HA
$oTocace MOTYT NOABUTLCA NATHA, KOTOPHE PEKOMEHAYETCs YAAJATD
B PAacTBOpe CJACAYIONIEro COCTaBa:

CysbduT natpusi Gespogumll, r 75
WlapeneBas KUCAQTa, T 30
Bona, n i

TTpu ocnabuennn nzobpaxenna B ccaaburene ¢ MapraHlOBOKHC-
JNLM KAAneM W cepHOil KHCJOTOH NMPOHCXOANT XHMH4eCKAad PeakLua

10Ag + 2KMnO, + 8H,S0, = 5Ag,S$0, + 2MnSO, -
+ K,S0, - 8H,0.

O6pasyinecss B pe3yAbTaTe PeaklMH BeUlecTEA PaCTBOPHAIOTCA
B BOJE.

pu ocnabneHuy HeratHsa B ocaadurene ¢ mepeyasdaToM aM-
MOHHA ¥ CepHON KHCAOTON HPOHCKOAMT CYREPIPOGOPURONAALEOE
ocnabaenne. CoetaB ocnaburens caeAywLnil:

Mepeyabdat aMMOHHA, T 2
Cepnas kucnorta (10 %-nagr), Mma 1,5
Boaa puctuanupoBansan, ma 100

[lepen ocnaGnenreM HeraTHn AOMXKeH OHITh XOPOIUO TNPOMBET.
Tlpn ocnabaeRnn mpolecC YMEHbBUIGHHS ONTHYECKHX HAOTHOCTEH
CHayaNa HAeT MelJeHHOo, 4 3aTeM ycKopsieTcda, HeraTHB HeNb3st BhI-
HHMaTh H3 PAacTBOpPA AJA OCMATPHBAHHUA Ha AJIHTENBHOE DpeMa, TAK
KaK 9TO MOMXKeT MpuBecTH K ob0pasosanuio Ha HeM msred. [locae oc-
JaGJeHAs HETATHB OuYeHb OBICTPO BPOMLIBAICT W 34TE€M QCTaHaBJAH-
BaloT mpouece, onmycTHB Heratus B 10 %-Hwil pacTeOp cyabnduTa
natpns. Ilocne BLIiepXKHBAHUA B 3TOM PacTBOPE B TeueHHE HeCKOMb-
KHX MHHYT HeraTHB NMpOMHIBaIOT H ¢ywat. B npouecce ocnabaenns
nepcyabdaT aMMOHHA pearupyeT ¢ cepebpom uzobpamenns;

2Ag + (NH.»;)zSgOS - (NH,l)g SO.] + AgQSO;;.

O6pasyioulpiica B TPOUECCE PEAKIAH CepPHOKUCABI aMMOHR
cnocoberByeT ocab/enHIo, yAYYaa PACTBOPHMOCTE CePHOKHCNOTO
cepefpa,
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FIABA VIII
HO3HTHBHbIN YEPHO-BEJIbIA NPOUECC

§ 1. CYILHOCTL NMPOLECCA NMEYMATH
C CEHCHTOMETPHMECKOH TOYKH 3PEHHA.
OCHOBHBIE NOHATHA O TEOPHH TOHOBOCIPOU3IBEREHKA

CyilHocTy Lipouecca Redaty ¢
CEHCHTOMETPHYECKO TOUKII 3peBHA RAeT BOIMOMKHOCTL raybHe mno-
HATL YCJAOBHA, 0fecMeuuBailyie RONyUYeHHE BbICOKOKAUECTBEHHOTO
MO3UTHBROrO H300pamenusa. Oana U3 0COGEHHOCTE CEHCUTOMETPUH
¢oToOYMAr COCTOMT B TOM, 4TC ¢ YBeJIUYeHHeM BPeMeHH NpoABJIeHHsd
KOHTPACTHOCTh H300paKeHHsl U3IMEeHAETCHd [0 OUpeAeNeHHOTo npe-
fiesa, & 3aTeM YBeHHYHBAETCA TOJAbKC oilThdeckaa maoTHoCTh, He-
0OXOAUMY0 KOHTPACTHOCTB NMO3HTHBHOTO M300paXKeHHA TNOJIYYaOT
nyTeM noabopa K AAHHOMY HerathBy @orodyMari, COOTBETCTBYIO-
el crefneHn KOHTPACTHOCTH.

[Ipu BopManpHOW akcnosuunu (puc. 114,a) mpouwenninii uepes
MAKCHMaabHYl0 ¥ MHUHHMAaJbHYK NJAOTHOCTH HeratHBa ¢seT Oyaer
CGOTBETCTBOBATbL TOYKAM Haf HHMH Ha OCH JOrapR(MOB 3KCOO3H-
nuii. Ilocne nposeneHus Ha OTAedaTHe fIOAYYATCA ONTHUECKHE ILIIOT-
HOCTH, Oo0o3tHaueHHHe TOUKAMH Dmax 0 Dmin Ba xapaxrepucThue-
CcKOW kpuBoil dorofymarn, TaxkuM ofipasom, B c/yyae HOPMaabiblx
SKCNO3ULHA BCE TJOTHOCTH HErATHBA OT MaKCHMANBHOH 10 MHHH-
MalbHO# NEPeRANyTCH HA OTHEYATEE ONTHUYECKHMH TMJOTHOCTAMM,
JeaUME Ha paboueM yuacTKe XapaxkTepHCTHUeCKoH KpHBOi Mexx-
Ay TouKaMH Dmax U Dmin, T. €. MemLy 001aCTHI0 HeAOZEPXKEK U ne-
pelepiex.

Tlpu Henopepxre (pnc. 114,6) uepes MakCHMANBHYIO 4 MHHH-
MaJLUYIO OAOTHOCTH HEraTHBA MPOALeT CAHLIKOM MANoe KOJHYECTBO
csera. [locse MposiBRenus: Ha oTneyarke OYRYT NOJAYUYeHL COOTRET-
CTBeRHG Goee HU3KHe AAOTHOCTH B HHTepBaje Dmax B Dmjn.

TTpoTHBOTIC/OXHOE TOJOMEHHE CO34AeTCA INIpH Nepelepike *
(cm. pnc. 144,8), korZa nipn neuaTH $ortodymara nonydaer cauul-
koM Donsnipe skcmo3nipi, Ilpu 3TOM cBeTa W TeHM Ha oOTHevYATKe
HMEIOT NOBLINICHHYIO NJOTHOCTE, B TeHAX NMOTHOCTH CAHBAIGTCA U B
pesyabraTe npopaloTaTh MONYTEHd Ha 3TUX yYacTRAX HEBOZMOMKHO.

B teopun dororpaduueckoro BOCTIPOU3BeZeHHA TOHOB paccMar-
PHBRIOTCH BONpPOCH TOYHOCTH MEpefau Ha H300paKeHWH apKocTeil
0OBEKTA CHeMKH.

Bocnpouszselenne peraneil aprocreli oGbextra cheMKH Ha Hera-
rise. Ha ocw aGcupce (puc. 119), npescraranwuieil codoll ocb
ROrapHPMOB 3JKCNO3ULHIH, OTNOXKEHbB TOYKH ¢ OAHHAKOBLIM HHTep-
padoMm Alg B, coorpercTBylipe UETHPEM pPasJHUHBIM FAPKOCTAM
ofrerTa. 3 aTHX TOUYEK BOCCTaBAAIOT NEPHEHAHKYNAPH, Ha KAXKAOM
U3 KOTOPHiX OTJIOJKEHA BeJHYHHA TOJYYEHHOiH oOnTHYecKod naoT-

* Hmeerca B BHAY, MTC HHTEPBan nAoTnocTell HEraTHBA paBel LG BEANUHIE
00/1e3HOMY HHTepBany sKCcnoanuuil gortodymari.
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Puc. 115. DBocnpoussegenne peraseii  Puc. 116. 3aBHCHMOCTL MEXAY ONTHYe-
ﬂpKOCTEfi 00beKTa CheMKH Ha HeraThuse CKHMH NJOTHOCTAMEH HEraTHBa H NO3H-
THBa
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Ha ocHoBaHHA BHIBeZeHHOH (OPMYAB MOMKHO CKa3aTh, 4TO TIPH
Puer == | IpsIMOAHHeNHbIl YYacTOK XapaKTepucTHueckoil Kpuboit
GyZeT pacnosiokeH Mo OTHOLUCHHIO K OCAM aBCUuce H OPAWHAT TOA
yraom 45°. TIpH 3TOM npupaiieHHs ONTHYECKHMX UJOTHOCTel Hera-
THBa OYyLyT paBHATBCH KPHPAlIeHHAM JorapudMeB spKocrei
00beKTa CbeMKH, T. e, AD=Alg B, ur0 NoKa3seBaeT NpPaBHJILHOCTH
BOCNPOH3BEJEHHSI TOHOB B CEMOYHOM HEraTHBHOM npouecce, Ha
MpaKTHKE HETaTHB NPOABALIOT A0 MeHbilero sHayeHHs Koddduuuen-
Ta KOHTPACTHOCTH.

34BHCHMOCTE MeWAY ONTHUECKHMH NAOTHOCTAMH HeratHka M
no3utuea, Ha oce abcuuce (pHe. 116) HaHeceHB! 3HAYECHHSA ONTH-
ueCKHX TNACTHOCTell Heratwea, oTaAHYaWIUHecA Mexay cofoll Ha
MOCTOAHHYI0 BeNHUNHY ADyer. H3MeHeHUs 3THX MIOTHOCTER coOTBET-
CTBYIOT PA3JiHYHBIM DO BEJHUHUHE SKCMO3HLMAM, COOOMIAeMBIM Yepe3
TH DAOTHOCTH NOSHTHBY. M3 KpallHUX TOUEK OTPEe3KOB, pPaBHHIX
ADyer, BOCCTABARHBI MepNEHIHKYJIAPH, BEICOTA KOTOPHX PaBHA Ofi-
THYECKHM HJIOTHOCTAM, 00Da30BaBLINMCA NOJ IefiCTBHEM MOJYyueH-
HBIX DKCOO3WLME, BepxHue TOUKH NEPUEHAHKYASPOB COELHHEHH
NJAABHON KPHBO, KOTOPAS BhIpaX{aeT 3aBHCHMOCTH ME&XIY ONTHIe-
CKHMH MACTHOCTAMH MG3UTHEA H HEeraTHBA M ABAAETCA Xapaktepu-
CTHYECKO] KpUBON MO3UTHBHOIO MaTepHana. B npamoanHeduofl 06-
JIACTH TIOJAYUYEHHKCH XapaKkTePUCTHUECKOH XPHBOj obHapysuBaeTcH
B3aUMO3ABAUCHMOCTE  MEXAY DPasHHMAMHM  [NOTHOCTEH  HeraThBa
ADger 11 npUpaLISHHAMH INTOTHOCTEN NO3UTHBA ADngs:

!—\DHDS = ADHGFVHOS’

THE Yoz — KO3QHUNEHT KONTPACTHOCTH ROZUTHBHOTG Matepuana, papHbli tg o.

[pupainekus oNTHYeCKHX MAOTHOCTE! MO3UTHBA 3ABUCHAT OT pas-
HRILL [JOTHOCTEH Heratusa H OF Ko3ddHnHeHTa KOHTPACTHOCTH
no3utusa, ECan Ynos = I, 10 ADpos = ADyer. TipH yuos => | detass
NAOTHOCTH B HO3UTHBe GOJbIIE COOTBETCTRYIGLIE AETaNMH RIGTHO-
CTH B HETATHBE, & TNMPH Ynos << 1, — HaofopoTt. Taxus obpazoM, Bul-
BelleHbl Clelyloude ABa YypABHeHHHA:

ADHEI‘ =A lg Bvaer: I&I)noa = ADHCT‘YIIO&‘

[MozcTaBuB BO BTOpOE ypaBHeHHe BMmecto AD.., paBHOe eMy 3Ha-
denne Alg Byuer, TOJIYIHM

Ir:3"91'103 bl lg Bvliervnoa-

DTO ypaBHeHHe NOKA3hBAET, UTO JeTall MJOTHOCTel NO3HTHBA
OTJIHYaloTCA OT JeTafell aprocrefl o0bekra Tem Soablue, yem GoJb-
W€ YPuer H Yroa. [IPH 3TOM H3IMEHEHIe OAHOTO U3 KO3(pdHUHEHTOB
KONTPACTHOCTH MOXKHO XOMIEHCHPOBATh H3MeneHHeM apyroro. ITpo-
H3BefteHne KOoSQQHUHEHTOB KOHTPACTHOCTH HEraTtHBA H IO3HTHBA
HA3HIBACTCH Pe3yabTUpyrouies 2ammol Ypes. B CBAZM C TeMm UTO
Ha dorousobpakedull, nonydaemem Ha orodymare, HCNIOJb3yeTCA
HE TONLKO MPAMOAHHEHHBIH YYACTOK XAPAaKTCPHCTHYECKOH KPHBOH,
HO B OOJacTH HeAOAepIKeK H HepedepikeK, KOHTPacTHOCTE (OTO-
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Puc. 117, Kpupad TOHOBOCRPOH3BETLHHA

6yMaFH MONeT OuiTh BbIpadeHa BeJJHYHHOL cpeaHer0 rpaaHeHTa
Eros:

Ypes ™= Yllergnoa°

Ecan ypes =1, TO MJAOTHOCTH A€TaJR RO3UTHBA OyAET PaBHA
COOTBETCTBYIONR!i APKOCTH Aerany obbexTa, T. e, Al ==Alg B.
B stom cayuae oObeKkT CbeMKH BOCEPOH3BOAHTCA [PABH/IbLHO, T. €.
npopaareiBatoTct Bee AeTaqau Qororpadupyemoro ofbekra. ITo
ycnoBue AEHCTBYET TOABKO B 00pactd MpAMOAHHEHHBIX YYaCTKOB
xapakrepucTulecKux Kpruenix. Ha kpnsoannefinblX y4alTRax xapak-
TepUCTHYECKHX KPIBLX BOCNPOH3BeJeHHe TOHOB AOCTHMaeTcs GoJee
CHAONHKM NyTeM.

KpnBas TOHOBOCAPOU3BEAEHHS. OITO 2aBHCHMOCTL  MeXKAy
APKOCTAMH AeTanell O08BeKTa W ONTHYECKHMH MJIOTHOCTAMU B MO3RN-
Tuge, Ee c¢TpoAT ua OaaHKe, HMeIOlleM UeThipe KBAaAPAHTA
(puc. 117},

B keanpaute [/ mocTpoena xapakrepucTiueckas kpusas A He-
ratusa. Ha Bepxdeit ocn OX 3Toro KeaApaHnTa HaHeceHbl OrapugMbl
sipKocTeli 06BEKTA CheMKH ¢ AeTataMu ApkocTeit. Ha meft BuGpanul
TPU APKOCTH — Qo, Do U o, KOTOPLIE OYAYT HCAOABIOBAHLI MPY A2Ab-
HeAWNX nocTpoeHunax. Ha HUKHIOW OCb HaHecedbl. JNorapHGMEl
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okcnosunuil g Hy, a na och XV'X — ontuueckie mIOTHOCTH Hera-
TUBA Dyer.

B kBaspante [f/ mnocrpoena xapakTepucThnueckas Kpheag B
MO3HTHBHOTO MaTeprana (OHa BHAHA B OGHIYAOM BHAE, €CAU UEPTENK -
MOBEPHYTH NPOTHB YacoBoil cTpenkH Ha 90°). B sTom KBazpante Ha
ock X’XY’ naneceHs jorapudMul akcnoznumi 1gH,, neucrsyfomne
Ha MOSKUTYB IPY NEUATH ¢ HeraTtusa A.

B kBaapanate [V uepes Havyado KOOpAUHAT MoA yriowm 45° kK Hum
npoeefena mpamana C, oOaervatoilasa rpadnueckuil mepeHoc NJIOT-
HOCTeH Cnos, Unos M dnes B KBaApaHT I*., M3 Touek, cooTBeTCTBYIO-
MUX SPKOCTH &g, &y B Cp, ORYLIEHH MNepleHARKYNIPH HA XapaxTe-
PHCTHYECKYID KPHBYID HeraTHea. l3 TOYEK TepeceveHUT Qper, Paer
A Cyer NPOBEJEHB TOPHU3OHTANLHBIE JHEHH AQ NEPECEUeHHs ¢ Xapak-
TepHcTHUeCKOH KpuBoH mosutuBa. [lpH sTOM moAy4aloTca TOUKH
@noa, Pros H Cnos. BOCCTAHOBMEHABIE H3 3THX TOUEK MEPREHAUKYAAPH
nepecekyT npamMyw C B TOUKAX g, bg ¥ ¢g. M3 TOURK aa, by M
€4 IPOBOAAT K KBaAPAHTY [ TOPHIOBTANBHBIE JIHHHH, a K3 TOUYEK dy,
bo m co — nepnenpnkyaapel. CceAuHAA TOYKH HX NEepecedeHlUs &,
by B ¢y, NOAYYAIOT KPHBYI0 D, BHIPAKAIOILYIO 3aBHCHMOCTb MEXAY
APKOCTAME ReTadeil o6beKTa H NJOTHOCTAMH COOTBETCTBYIOLIHX
neTanell B nosutuBe, DTy KPHBYIO OGHYHO CTPOST C DOMOLIbIO 3Ha-
yHTenbHo Gonbuero wyucjga touek. Ilpu miaeanbkoM (poTOBOCHpOH3-
BeNeHUN OOBEKTAa CHeMKHM KDHBAad BOCHDOM3BEACHMA ROJKHA NpH-
HATH BHA NPAMON JWHIH, nayledi nox yrrom 45° K ocam.

§ 2. NONABOP ®OTOBYMATH K HETATHBY H 3KCNO3HLUNA
nrPH NERATH

ITpn noaGope porodyMarn K He-
rarHBy YUYHTBHIBA!OT MHorite (PakTOPH, CPeAM KOTOPBIX MOXKHO Ha-
3BATh KORTPACTHOCTD H MHTepBaJ IJAQOTHOCTEH HEraTHBA, Xapakrep
obverta CbeMKH, cojepianue CHHMXa i Ap. IIpu stoM, ecaud Hera-
THB KOHTPACTHHIN, cjelyerT HCMOMb30BAThH MATKYH [O KOHTPACTHO-
cTH dotolymary; ecAn MsArkKul, T0, HaobopoT, KouTpacTEyw. Coor-
BETCTBEHHO JJS HOPMAaJLHOTO Heratusa TpebyeTca HopMaJbHad
dorobymara. OAHAKO 2TO OPaBILIC He COGAOAAINT B TeXHHUECKOH,
HanpHMep penpoAyKNUOHHOH, ¢oTorpaduil, Koraa AA% NMeuaty ¢
KOHTPACTHOTO INTPHXOBOrC HEraTHBA HCNOJb3YIOT KOHTPACTHYIO
GoroGyMary. pu npasuicHoM nopGope ¢oTodvMarn yaaerca B
onpegeleHHME npefefiax yMeEpllIHThL BAKAHME IPajalHOHHMX Hefo-
CTATKOB HEraTHBA, NOJYYEHHHX Ha HEM NpPH CbeMKe W XUMHKO-(OTO-
rpagnyeckoit ofpaforke, H AOGHTbcA Ha OTHEUATEE NPABAABHON
nepeiavyl COCTHOUIEHHA fpKocTeli 0ObeKTa CheMKH,

Kontpacraocts H300paxeHus, NIOAYIAEMOrO HA HeratHee, 00biy-
HO MeHbLIe KOHTPACTHOCTH O6BLEKTA. IITO NPOHCXOAHT NOTOMY, UTO

* ITpu GoAbiHOM OTNRUME YChoBMEi paccMaTpHBaHns o0beXTa 7 ero n3obpa-
WEeNHH AHHAA C MONKET NPHHNTL BAHE HOPMY M YTON HaKkaoHa,
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9KCNOHHPOBAHHDLI HEraTHBHLIK (POTOMATepPHAJ NPOSIBAAIOT A0 HEBHI-
cokoro Koa(duinenTa KOHTPacTHOCTH (MEHblle eI1HHHLLI) H H3-3a
BJHAHUS CBETOpACCesHHA, npoucxoasiulero B ¢oroannapare. Ceero-
paccesiiie CHHJKAeT HHTepBaJ APKOCTeH ONTHYECKOro u3obpakeHusl.
Beanwunna cBeropaccesnns 3aBHCHT 0T oOcoGeHHOcTell 06BEKTa
CheMKH H XapakTepusyercsi KO3(p(HIHEHTOM NOTePH KOHTpacTa .
ITonyuenne TpeGyemoii KOHTPAcTHOCTH H300paxKeHHH Ha IO3HTHBE
obecneunBaercs 1oa60poM (orodymard B 3aBHCHMOCTH OT BeJAHYHHbI
KOHTPACTHOCTH, /0 KOTOPOH nposBJeH HeraTHs. B ¢BaA3H ¢ Tem uto
HeraTHB npogAbJadgercs O0O0bIYHO A0 Ko((HUHEHTa KOHTPACTHOCTH
MeHblle eAHHHIbI, (oToOyMars MMelOT COOTBeTcTBeHHO O6oJiee BbI-
cokHil KO3(puument kourpactHocTH. [lo npuuuse cBeropaccesHHA
Heo6X0AHMO BHECTH NMONpaBKy B 3HAYeHHEe Pe3yJbTHPYIOLLero Kosg-
(uunenTa KOHTPACTHOCTH, T. e. NPOH3BeleHHe Ko3()HINEHTa KOH-
TPACTHOCTH HETaTHBA Ha CPe/HHil TPaJAHeHT MO3HTHEA JOJIKHO NOJY-
4aThCs HECKOJAbKO Goablie eAnHHILH:

Hprocts ofibeKTa cLemim, Ka/m? B Ypea
Maaan — 0,3—0,5 0,9 1,1
Cpeanas — 0,6—1.5 0.8 1,2
Nosuwennas — 1,6—2 07 1.4
Buicokan — 2,2—4 0,6 1,6

Hcxona M3 HpPHBEAGHHBIX 3HAYEHHH, MOXHO ONpeaeNNHThL Cpel-
Huii rpaauent Gorobymary, noabupaeMoii K TOMY HAH HHOMY He-
raTHBy.

Mpamep. Tlpn cvemke 06LEKTA ¢ MOBLUOCHHDIM HHTEPBAJIOM SPKOCTEN Ypes ==
= |4, Mcnoabsys QopMyay Ypees == Yuer = fnos, HOAYUHM, HTO CPEAHHA rpagHenT
doTobymarn ROAKEH OBTh Fnos = 1,4/yner. Tounoe snauenne xosdpduumenta Kou-
TPACTHOCTH Yyer, A0 KOTOPOro NpOSBACH HEraTHR B KPynueX jgabopaTopHAx, Ha-
XOAAT CCHCHTOMETPHYECKH, T. €. NYTeM NPOABASHHA KOHTPOALHOA CEHCHTOrpaMMul,
SKCHouHpoBaHHoil B cencHTomeTpe. B peboabuinx aabopaTopHAX HEraTHB NpOsB-
ASIOT A0 PEKOMEHAYeMOoro Kos(ipuuuenTa KONTPACTHOCTH, HCNOAL3YS CTaHaapT-
HHi nposeuTens W obpaGathiBas (GoroMaTepHas B TedeHHe BPEMEHH B NPH TeM-
nepatype, YKa3aHHHX Ha ero ynakoske, Torja cpeawnii rpaaMest gotoGymary,
rpeﬁy’}mmenca K HETATHBY HA TJEHKe ¢ Yuer = 0,8, nonmen 6ute § = 1,4/0,8 =
= 1,75.

Konxpernwiii copr dorobymary ans AaHHOrO HeraTHBa NpH KOH-
TaKTHOH nevatH (Hanpumep, ¢ (POTOMIACTHHKH) MOMKHO ONPEASIHTh
no ta6a. 8.

®dorobymary noabupaloT ¢ yueTom HHTepBajia ONTHYECKHX MJIOT-
HoCTeli HeraTHBAa, Tak K4k XOpolliee KauyeCTBO MO3HTHBA MOJyHaioT
TOJILKO B TOM CJyuae, eciu noJlesHbiii HHTEpBaa SKcnosHuui doro-
GyMary COOTBETCTBYeT HHTEpBaJdy ONTHYECKHX NJIOTHOCTeH Hera-
Tupa. Ilose3uulii HHTEpBaJ 3Kcno3uuHi dorobyMarH H ee KOH-
TPACTHOCTb HMEIOT CJEAYIOIlyi0 3aBHCHMOCTb: deM Goabuie
KOHTpacTHoCTh (poToByMaru, TeM MeHbIIE NOJe3Hblil HHTepBaJ 3KC-
nosuuuii, u HaoGopor. IlpHBeaeM ¢XeMbl CEHCHTOMETPHYECKOIO
noabopa dorobyMard K HeraTHay.
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Ta6a 8 Onpeaenenne horoGymard Aif KOHKPETHOIO HEFATHEA

Heratun Darabymara
OP.HE"TMPDBD']BDE HHTEPB&.FI noJe3HEX
Konrpacruoers IHANCHNE Voo SKCNOIHUHA, ax-c Kourpacritoers
Kontpactuuii 1,7—2 He menee 1,4 Markan
HopsaJibubii 1,3—16 =12 Hopmaabnasn
Margui 0,9—1,2 0,8—0,9 Kourpacrnan
Banuit 0,3—0,6 He Goaee 0,7 Ocolo RoutpacTHasa

B nepsom cayuae HHTepPBaJ NOJE3HBIX IKCNO3HIMI (oTodymaru
OAMHAKOB € HHTEPBAJOM ONTHYECKHX TIOTHOCTEli  HeraTHsa
(puc. 118,a). dto onTumanabHblii BapuadT. IlpH npasuwasHo nojo-

] g/ —
wimgpfar 5
e | pameptas Bymazy
1 e od
TELUT
weagmula
&

Pue. 118. Cxema ceucntoMmerpuueckoro noaGopa dotolymars:

a — BaTepsad nojae3nMx  sxkenoanunft  QorobyMary paneH HETEPBANY ONTHHETKHX
NAOTHOCTER HeratHea; 0 — HHTCPBAN NONEIHEIX IKCHOSHUMA doiobyMmard Mekbipe
HATCPBANA ONTHYECKHX MNOTHOCTEl HEraTHBa; 8 — HNUTEPBAN NOJAEIHHX SHCnuaauxl

orobyMary Goshule HHTEDBANL ONTHHECKHX naoTHOCTRl neratTnna

OpaHHOM BpEMEHH SKCHONHPOBAHHA Yepes MaKCHMAJbHYIO MJOT-
HOCTh Heratusa Ha (horoGymary riojAeficTBYeT 3KCNO3HIHSA, COOTBET-
CTBYIOILAs HH2KHEH TOUKe XapakTepHcTHuYeckoil xpusofi ¢oToby-
marn. Ilocne npossnenns na orneyatke Oyzer noaydyeHa onrtuye-
CKasl IJIOTHOCTh, COOTBETCTBYIOULAS HAYAJLHON TOYKE HHTEpBaJa
sxkcnoanumii  porobyMari. IDKCHO3MILHS, AEHCTBYIONIAA 34 MHHH-
MaJbLHONH IVIOTHOCTBLIO HeraTHsa, OyleT COOTBETCTBOBATL BepXHeMy
yUacTKy XapakTepHCTHYEeCKoH KpUBON, H nocsae npossienus (oTo-
Gymard B 3ToM Mecte Gyler mojyyeHa onTuyeckasg MJIOTHOCTD, CO-
OTBETCTBYIOLLAsl KOHEUHON TOUKE MOJIE3HOro HHTepBaJia IKCNO3HIHA.

Bo BTOpoMm ciayyae uHTEpBaa NOJE3HBIX 9SKcnosuuui ¢orolby-
Mark MeHblle HHTepBaJa ONTHUECKHX TJOTHOCTefl HeraTHBa
(puc. 118,6). Ilpn neuatn Ha Takyio (oTobymary yAOBJIETBOPH-
TEJLHO BOCHPOH3BeJAeTCs H306parieHHe TOJNLKO cO cpeaHed no me-
JIHYHHE ONTHYECKOH NJOTHOCTHIO HeraTHsa, T. €. Ha COOTBETCTBYIO-
lleM y4acTKe BCeM NPHPALUEHHAM ONTHYECKHX IUIOTHOCTeH B Hera-
tTHge OGy/lyT COOTBETCTEORATh NPONOPLHOHAJbHBIE TNpHpalLeHHs
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TUIOTHOCTEH B IO3WTHBE. YUaCcTKH HeraTnsa, OGO3HaYeHHble GyK-
BaMu A u 5, nepenanyred efie saMeTHHM PasfipuueM ILIOTHOCTed,
TAaK KaK 3TH YacTH H300paMeHHn MONAAaloT COOTBETCTBEHHO B o8-
JJAaCTH HEeAOHEpPMEK M fMepeiepxeK XapaKTePHCTHYECKOH KpuBO#
Gorofymary. Yse MUHBAL HAH YMEHbLIAf BPEMs 3IKCHOHHPOBAHHA
B Ofpe/le/IeHHnX Npeaenax, MOKHO AOGHTLCA YAYUINEHHA MepefavH
OZHOr0 K3 3THX YYacCTKOB (HampuMep, yuacrka A), HO mpH 3TOM
YXYALWHTCA Mepepdaya BTOPOTC y4acTKa (B RAHHOM CJay4Yae ydyacT-
Ka b).

Tperuit cayuaft XapaKkTepusyeT NORCKeHHe, KOTAA WHTEpBAJ IO-
Je3HbIX 3KCmosuuud (oTofyMard 3HauHTeNbHO 0OAbLie HHTEpBaaa
ONTHYECKHX MJIOTHOCTeH HeratuBa (pHc. 118,8). B npusenenHom
clyyae CBeTa MO3INTUBA UMEHOT NOBBEILUIEHHYIC MIOTHOCTL, @ TeHH —
IIOHUXKeRHY0, B 1enom u3ofpaikenHe Ha oTnevaTKe GYIAET CepoiM,
Ge3 rAyOOKHX TeHeH W ApPKHUX cBeToB. [IpH U3MEHEHHH 3KCIO3ALHH
ONTHYECKHe ILTOTHOCTH OTHEeRaTKa nepemecrarcs Beepx (yvacrok )
WK BHH3 (y4acToK B), TO BHI30OBET B CBET2X H TEHSX yMeHbilleHie
HJAN YBeJHueHHe [IIOTHOCTeH OAHOBpeMeHHO, TakHM o6pa3om MOMK-
HO HcnpapuTh H300paXeHne HAa OONHOM yuacTKe (B CBETAaX HJM Te-
HAX) B yXYAUITH HAa APYroM.

Matoptie $oTOGYMATH 0210T MEHBIINE MAKCHMA/bHBE ILIOTHOCTH T Cpasie-
HUWO € FAAHIEBLIMH, YTO BefeT K TOJAYYeHHIO Ha MaTOBHX H TAAHUSBHX $oToSY-
MArax pasisiX PHTEPBANOB NJOTHOCTEl OTMEdaTKOs H pasdblx Kodbduumearos
KoltpacTuocTd §oTon300pakenns. ITO NDOUCXOANT HECMOTPR KA 1O, 4TO Kod(-
DHUHCHUTE KOHTPACTIIOCTH MaToBHX GoTobyMar GyAYT DaBHOIHAYHBHIMH, Bum no-
repxHocTH DOTOOYMATA OKa3biBAeT BAHANME Takwe Ha Nepenavy Kevanell $oTo-
Hzolpameunn. Taw, rnajkas raanueBan $oToSymara nepedaeT MeNKHe ZETANH He-
FaTHBa ayullle, yeM MATOBAA, HO NQAYEPKHBAET €0 3ePHHCTOCTh, 4 TAKKE PA3AHA-
Hule MeXaHWgecKde AedeKTHl SMYJALCHOHHOTO ¢JA0A HeraTHBA. B 3TOM oOTHOWEHIH
AYOUHME MOMHO CUHTATh POTOOYMArd €O CTPYKTYPHOH NMOBEPXHOLTBIO, CKPHBAK-
e pethexTH HeraTHBA.

ITpu nesatn Tpelyercs TOUBOe onpegesende BPeMEHN IKCMOHH-
pPOBAHHA, TAK KAK HETOYHOCTb, IONYUIEHRAN RPN 3TOM, HpaKTH4e-
CKH Maje MoXeT OBITb MCNpaBieHa [pH HPOABJEHHH OTMedYaTKa,
[TpaBuiproe BpeMsl 3KCIOHHDOBAHHUSA HAXCQAAT € NOMOMLbIO NPAKTH-
YyecKHx npof, gTnedyaTaHHHX ¢ HapacTalOUIHMH BpeMeHAMH 3KCMOo-
gupoBanus {0GeluHO Ha oAHOM jaucre (orodymarn). [locke ux mpo-
ABACHHA BROUpAWT Ayullid no oflied onTHYeckol ANOTHOCTH yua-
CTOK H AaNbHEHWYH Ne4aTh ¢ 3TOF0 HeraTiiBa NPOH3IBORAT C TeM
He BpeMeHeM SKCHOHUPOBAHMA, ¢ KaKofl nojyvyeHa RaHHag npoda.

Ilpu KOHTAKTHON meYaTH BpeMd 3KCNOHHPOBAHHA HMEST APAMYIO
NPONOPLUHOHAILHYIO 3ABUCHMOCTe OT KBAAPATa PACCTOSHHA MEKAY
HCTOYHHKOM CBeTa M SMYJLCHOHHBIM ciaoewm (dortobyMmaru n obpat-
HY0 TPONOPLUUOHANBHYIO 3dBHCHMOCTb OT CHABL UCTOMHHUKA CBeTa,
MPOIPAYHOCTH HEraTHBA il CBETOMYBCTBHTENbHOCTH (POTOOYMATH.

Jas ounpefenedusa 3KCHO3HLHK BPH HEYaTH ¢ TOro WIH HHOrO
HEraTHBA CYMIECTBYIOT clel#adblible NPpulopbl, NPHHUHN PadoTol
KOTOpPHX OCHOBAH Ha H3MepeHHH cpelHeB3BeIleHHOH MAOTHOCTH He-
FaTHBA WK MIOTHOCTH €ro CIOMKeTHO BaMKHOM HacTd.
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§ 3. CNOCOBLI MEYATH MO3UTHBHBLIX HM30BPAXKEHHA

Kourakrnas newars. Ilpn Kou-
TAKTHOM MeYyaTH NoayuaoT MO3HTHBHOE H300paKelHe TOro e mac-
wmraba, uro W Heratus. ILas meyatnm HCNOJAL3YIOT crelHalblblie KO-
NHPOBAJILHBIC PAMKH H KOHTAKTHBIC KONHPOBAJLHBIC CTAHKH.
Konuposaavras pamka (puc. 119) COCTOHT H3 METaJIHYECKOro
HAH JCPEBANHOr0 Kopnyca (paMKu), B KOTOpbill 3aKJIaAbiBaloT He-
raTHB Ha CTeKAsHHON momioxkke, Cpepxy Ha Hero kjaaayt (otoly-
mary ((oTocaosamu apyr K aApyry). Dymary NJIOTHO NPHKHMAIOT
K HeraTHpy KpuliKofi ¢ npyxnnamu. IIpu neuatu ¢ HeraTtHeon Ha
rEOKOIl NOAJOZKKE NOoj MeraTHs BCTABAAIOT CTeKAo, olecneuusaio-
mee NMJOTHBI konTtakT orocaoes weratusa u dorodymarn, [locae
sapsiikH paMkH (oToOymMary IKCIOHHPYIOT, T. €. OCBCLIAIOT CBETOM
uepe3 HeraTHB. MOWHOCTD HCTOYHHKA CBETA, PACCTOAHHE PAMEKM OT
Hero M npOoJAOJKHTEJbHOCTD SKCIOHHPOBAHHS ONPEIeIsioT ONLITHLIM
nyTeM. B 3aBHCHMOCTH OT IJIOTHOCTEH NeratHsa Ha pasHpiX y4act-
Kax (oToOyMarn noJayuaior HEOJAHHAKOBBIE SKCIO3HLHH,
KoxraxThoil Konupoéaavubli CTAHOK — Gojiee  COBepPIICHHDIHA
npuGop. BryTpu cBeTonenponuuaemoro kopnyca I (puc. 120) sroro
npuGopa YCTAHOBJCHH 3JeKTpoaamnu 2 0e]0ro cpera, BKJI0OUae-
MBpie npH leuati, W Jamna 3, Aaoulas HeaKTHHHUNBIH CBeT, npu
KOTOPOM MOJKHO NPaBHJIBHO COBMECTHTH HeraTHs u (goroGymary me-
pea neuathlo. B Bepxueil uacTH CTanKa HMeETCs NPO3PayHOE CTCK-
Ao 5, na KoTopoe KaanyT neraTHs. [loj HeraTHBHLIM CTEKIOM yCTa-
HOBJICHO MATOBOe CBeTopaccenpalollec CTeKI0 6, Ha KOTOpoe IpH
HeOGXOAMMOCTH K14/ yT KYCKH BOCKOBOH OyMarH, OTTeHAIOLLHE OT-
peabibie yuactikn neratiBa. CBepXy Ha HeraTus KiaaayT goroly-
Mary H IJIOTHO NPHAKHMAIOT ee K HeraTHBY KpHIIKOA 7 ¢ noayuw-
koii 8 (Bosaymnoil uan nopoaonosoil). Ilpu newatu BralouaoT Ge-
JABIe JaMIIbl CTaHKa ¢ NMOMOLLbI0 BhIKJAouateast (kHonku) 4. B ne-
KOTOPLIX ~CTaHKax JaMnbl  BKIIOYAIOTCSH  aBTOMATHUECKH IpH
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Pue, 119, Konupopaasuan paMea Pue. 120. Cxema KOHTAKTHOro KOTH-
POBANLHOTO CTANKA
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Pue, 121, TMoayasroMatimiccknil KONTaKTHO-KOTHDOBASE-
puii npnGop IMTKIi-1

ONyCKaHHH KPHIIKH., Bpems SKCMOHNPOBAHHS OTCUHTHIBAIOT NO ce-
KYHAOMEPY HJH ¢ NOMOLIbIO peJie BPCMeHH, BXOASUIero B KOMIIEKT
cranka. KoHTaKTHbE CT2HKH CHabXKeHbl TaKie BOJLTMETPOM, IIO-
3BOJNIAIOLHM KOHTPOJIHMPOBATL HanpsikeHile, nojasaeMmMoe Ha JaM-
b, H IPH HEOOGXOAHMOCTH pPeryJiHpoBath ero.

Cranku Goslee CJOMHEIX KOHCTPYKUHA HMeioT Godblloe YHCJI0
JiaMI, BKJIIOUAEMBIX OTASNLHO APYr OT JApyra WJIH Tpynnamu, uto
NO3BON€T MEHATh OCBE(leHHOCTh HEeraTHBa Ha OTAENbHLIX €ro
yyacTKax H TeM CaMLIM BBIPABHHBATL IKcrmosHuuu. [Ipumepom Ta-
KOro CTaHKa MOXeT CJYMKHTb OTEUECTBCHHBIN NoAyasTOMATUYECKUL
KOHTaKTHO-konuposarsueut npubop ITKII-1. Dkcnonuposanue npo-
BOAAT B cBeTOBOH Kamepe I (puc. 121) ¢ 24 MUHHATIOPHBIMH J1aM-
namu Hakaaupanus. Cjaepa OT CBeTOBONl KaMepbl HMEETCS NYJAbT
ynpasaenus npubopom, ocBeulaemblit cneiHaAbHubiM (oHapeMm He-
aKTHHHYHOTO cBeTa 2. Ha nyJsibTe yCTAHOBJIEHBI CJAeAYIONHE OPraHsl
ynpasjeHus: BblKJOuaTeap § NpHBofa NPHAKHMHOH KPBILIKH; 06-
WHA BLIKIOYaTeNb 4; KIABHIUHBIE BLIKJAIOYATENH 5, NMO3BOJSIONLNE
BK/IOUHTH WJIH BEIKJIOUATH T€ MM HMHBIE JaMObl 1104 HEraTHBOM;
nepekjlouaTeJH 6 M 7 pasMepa ocBelllaemMoro Kaapa H obuiero
HaKaja JaMIl; PeryJsaTop BpPeMeHH 3KCIOHHPOBaHHs §&; mnepexmio-
uyartesb 9 pYyuYHOro W aBTOMATHYECKOro YMPaBJCHHS NPHKHMHOMN
KphilIKOil; Kaasuiiu /0 aBToMaTHuecKoro mpukuma u I/ pyuHoro
noAbeMa npHKHUMHON Kpuiki. Potobymary INIOTHO NPHIKHMAIOT
K HEraTuBy; CBepXy CHYCKAIOT MOAYUIKY, HPHKJIECHHYID K TPHIKHM-
HOW Kpbliuke npubopa.
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Puc. 122, OnTnveckas cxe- r
Ma (PoTOYBENHUHTEAA

L8

3

a=rft*ml

a=Fft "fr'}() ~

IMpoumece newatn Ha n06oM KOHTAKTHOM CTaHKe NMPOXOAHT NPH
ofuieM HEAKTHHHUHOM JJis TNO3WTHBHOrO MAaTepHalia OCBeLIeHHH.
KonuposaabHpiit cranok noarorasiusaioT K pabote. Ha Bepxnee
CTEKJIO CTaHKa KJIajyT HeraTH SMyJbCHOHHBIM cjoeM BBepX. 3a-
TeM nyTeM NpakTHUYECKHX npod ycTaHaB/HBAIOT BPeMS 3IKCHOHHPO-
Bauus. IIpn HeoOXOAMMOCTH OT/AENbHbIE YUACTKH OTTEHSIOT (KycKa-
MHI BOCKOBKH NOJA CTEKJOM HJH OTK/I0YalT AJA 3TOr0 COOTBET-
cTBylolIHe Jamiibl). CBepxy Ha HeraTHs KAaAyT QoTo0yMary sMmyJib-
CHOHHBIM CJO€M BHH3 H JIPHJKHMAIOT ee KphIIKOH K HeraThsy. 3a-
TeM BKJIIOYAIOT NOAOOPAHHLIA HCTOUHHK CBETAa CTalKa I 3KCMOHH-
pylot Heratus. [ocse 3TOor0o JaMmMnbpl BHIKJIIOUYAIOT, NOJHHMAIOT MPH-
JKHMHYIO KPBIIKY, CHHMAlOT 3KCHOHHpOBAHHBIA JHeT (oTobymaru
H TpoABIAlT ero. B noayasroMaThyeckHx npHdopax KpblllKa omyc-
KaeTrcs H NOJHHMAETCHd aBTOMATHYECKH.

Mpoekunonnan newats. Ilpoekunonnas (onTHueckas) mneuatsh
NO3BOJISIET M0JYYaTh YBeNHUeHHOe, YMEHbIIeHHOe HIIH OJHHAaKOBOE
N0 pasMepaM ¢ HeraTHBOM no3uTHeHOoe H3oOpa:enue. Ilpu 3tom
MoryT ObiTh B onpejieteHiofi creneHi HCIPaBACHb NEePCIeKTHBHLIE
HCKa)KeHHsl, BO3HHKaloue NpH cheMKe, T. €. H3o0paKeHHue TpaHc-
(opmupoBano. B cBa3M ¢ TeéM 4TO MPH NPOEKLUHOHHONH Ne4aTH o6bil-
HO NOJyualoT yBeqHYeHHU2 [0 CPaBHEHHIO ¢ HeraTHBOM H3o0paie-
Hue, npubopul, NpHUMeHsieMBble Aas 3KCnoHnpoBaHua ¢otobymarw,
Ha3LBalOT (PorToyseaunureasimu. HsobpaxKenHe HeraTHBa B 3ITHX
NpuOOpax MPOELUHPYETCs ¢ MOMOLLLIO ONTHYECKOH cHeTeMbl HA (POTO-
ciaoii gorobymarn. OcHOSHbIE 3JeMEHTH ONTHYECKOfl cxeMm (poTo-
yBeJIHUHTEIsl CJedyIolUna: HCTOYHHK csBeta [ (pue. 122), KoHaen-
cop 2, uMelouHi Be INIOCKOBBIIYKIBIe JIHH3B H obecrneynBalou i
paBHOMEpHOe ocBeuleHne ueratusa 3. Msobparensie HeratHpa mpo-
eunpyercs oobekTHBOM 4 horoyBesnunTeNsT HA SMYJILCHOHHBI €101
nosuTusHoro goromarepiana (porobymaru) 5.

B 3aBHCHMOCTH OT HOJOXEHHS ONTHYECKOH OCH NPOEKUHOHHOM
CHCTEMBl Pa3JIHYaloT BepiiKaJbHble H FOPH30HTaJbHble QOTOYBeH-
upresan. [IpuGopel nepsBoro THHAa COCTaBJSIOT HanGojgee MHOrOYMC-
Jgennyio rpynny. I'opusodtanbubie (oToyBeJHUHTENH TIpeiHa3Haua-
IOTCSt B OCHOBHOM JUISl CBEPXYBE&JAHUEHHI, T. &, AJNA NONAYyYeHHs Kpym-
HOGOpMATHBEIX CHHMKOB, YTC JlOCTHraeTrcsa OOJbLIHM yjaajeHHeM
NpoeKTopa OT 3KpaHa.

®oroysennuntens <bBenapyck-5 cOCTONT H3 C/AGNYIOMIHX Y3/0B H jeTased:
oxkpana [ (puc. 123), wranrn 2 nepemeutenus o6bEKTHBA NpH (OKycHpoke (Ha-
BOAKE Ha PE3KOCTb), PYKOATKH J (POKYCMPOBKH, PYKOATEH 4 0cBOGOMAEHHS WITaH-

179



!II'I ‘ | AR

24 et
23 |:I| EIN 5 “! =

R |[I |lﬂlﬂli||||| ! g
= P
zt | .‘S—-‘.‘ gﬂﬁ 7

L1

ot

Pue. 123. ®oroysemmuntens «Beaapycn-5»

FH TPH BRJIOUEHHH CHCTEME aBTOMATHUECKON (hOKyCHPOBKH, HeraTusHoll pamkn 5,
cMennoil aunspl 6 Konjacucopa, paMku 7 MR YCTARWOBKY KOPPERTHPYIOMNX CBETO-
¢nALTPOB NPH LBCTHO TewaTH, Jomalwouiero sepkaia 8, cmennofi amussl 9 Kou-
nencopa, kopnyca [0 gouapa, kpomnreiina 1/, pykosten 12 3axuma KpoHuTeiina,
wrypsana 13 nepementenus douaps npH uaMeueunn Macmraba uzoGparsenns, rafi-
Kl /4 yana noabvema INTAHTH Ha BLICOTY Kajapupyioulefi pamku, pykositiu 15 sa-
JKHMa IWITanrd, BAHTa 16 3asemaenus, poseTkd I7 NS NOAKTIONEHHS HOKMHOI ne-
JaAn BKJAOMEHHS J1aMiul cporomemmu‘re;m noxnofl mexaan I8, tymGacpa 19
BKIIOUEeHHs Jamnu QoroyseaHunTeas, pykoatkn 20 saxpensenus Jjekana, obecne-
uHBalUlero NepeMelllenie oOLEKTHBA NMPH aBTOMaTHuecKoll QOKyCHpoBKe, puuara
21, xauna 22, ¢ukcaropa 23 cTanzaptHelX (OPMATOR CHHMKOB, NaTpoHa 24 3nek-
TposaMiul, KponwTeiina 25 ¢ o6beKTHBOM, OTKHAHOro ceetoduastpa 26, nanpae-
asiomed wranrn 27, Ha pHeynke a — mTpHX, 0TMenalonidit HEXOLIOE TOJOXKENRe

npn paboTe cHCTeMH aBTOMaTHuecKoil (OKYyCHPOBKH €T 1.5 6 — KOHTPOALULI
INTPHX Ha DITaure; &— KOHTPOJLHAH TOUKa HA K[)D[II.LITBHIIE (Jl.’l!i BEJOUCHHA
npufopa B pexuM aBTOMaTHYecKofl (OKYCHPOBKH WITPHX 6 COBMEmIAIOT C KOH-
TpoaLHoil TOUKOM 6).

Koniedcop (GoTOYBEIHUHTENS MOXKET COCTOAThL H3 onnoii, AByX
H Tpex auH3. Yem Goabuie qpH3, TeM OoJbiie yrojs oXBara KOHJIEH-
copa, T. €. TeJecHHil yroj Konyca JyueH Jamnbl, najaiouiux Ha
Hero, 1 TeM Oodblile ocsenlenHoeTs skpana. OAHOMHH30BLIC KOHJIEH-
copul HMeloT yroa oxpata jio 40°, nBYXJHH30BHIE — J10 50 u Tpex-
JHH30Bbe — 10 80°, PaBnomcpuoe ocpelleHie HeraTHRa ofecneuu-
BaeTcs Cnemnaibnoil HacTPoiiKol OCBeTHTENbHOI cHeTeMul (poToyBe-
anunteas. Ilpu stom OCBETHTE/ILHYIO JaMily nepemMelLarnT BHH3
WIW BBEPX M B FOPH3OHTANLHOH MJIOCKOCTH. Sty Hacrpoiih'v HAa3wl-
BAIOT UEHTpHpOBanHeM Jamnbl. [TpaBuabHocTh HACTPOHKH KOHTPO-
JUPYIOT 1O OCBELIEHHOCTH 3KpaHa. Huadparma oObexTHBa MNpH
HEHTPHPOBAHHH JaMIbl A0JKH& OBIThL NOJHOCTHIO 3AKPBITA H Ma-
TOBOE cTeKJo cHsTo. Hanbosiee sipkoe W paBHOMepHOE OCBelLeHHE
9Kpana OyAeT B ToM cJjyu4ae, €cjau CBeT, npoxonsIii uepes Kom-
JeHcop, obpasyer B oObeKkTHBE H300pajeHue Teja Hakaaa Jam-
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e, JTOTC MOMHO AOSUTLCA NPH CONDPAKEHHA DPACCTOAHUS MEXKIAY
00beKTHBOM H KOKACHCOPOM € PACCTOAHHEM MEKAY AaMIOH U KOH-
Aercoposm. Ilpn namedeHnn Maciiraba yeenuvedug nprbop He-
ofxXonuM0O INepenacTpanBaThk, Tai Kax npr Hooll dokycaponke
conmpsi:iellie 3JeMeHTOB JiaMna — KOHJAeHcop — ofbeKkTHE Hapylla-
ercal, Eenyu MemAy HCTOYHMKOM CBETA H KOHABHCOPOM HMeeTCs
'pacceiiBaTenb B BHIe MATOROIO HJIH MOJOYHOro cTeKna, mpubop
npH HeGOAbIIHX KH3MeHeHunX MmacirTaba MOMHC Re neperactpai-
sarb. Cileayer yKasaTb, YTO pacCeHBaTeJH HECKONBKO CHMMKAKT 06-
LYo OCBSUIeHHOCThL HeraTHBa M 3Kpaka, HO B TO JKe BpeMs OHH
B onpelencERoll cTemeHH AeN1ai0T MeHee 3aMOTHBIMH 38PHICTOCTDL,
napamMi 1L ApYTHE MeXaHuveckHe AedeXTh Heratwsa. Paccensa-
TN noMmoraw? AolHTbea RHalfodee paBHOMEpHOf OCBElLEHHOCTH
sgpaHa. B Ruxuell yactu ¢oHaps (npoexropa) GoapmimHcTBA (O-
Toysefnynretell nMeeTcAa BHIABHIKHAA pPAMKa I yeTAHOBKII KO-
PEKTUPYICUIHX CBeTO(MUALTROB NpH UBeTHOH neuaTi. Jlyvinue pe-
SYJLTATH B OTHOUIEHHH HCNONB3OBAHAA CBETA AOCTHTAIOTCRE NpU
HCHONbL3OBAHHY 1AMl ¢ KOMMaKTHHM Tea0M HaKa.a, xoraa HioOpa-
yKeHHe Tefla HAKaJda NOJHOCTLI0 EMEIACTCA B 3pavyoK oObekTiisa
doToysenuyuTeas. Ecan B yBesinudteNe uMeerca samna ¢ 60/TbIHM
TEOM HAKaJM2 W HeT paccedsaTeds, TO npH anadparmuapoBanin
00DBEeKTIIBAa OCBRIeHHOCTh 3KPaHa He MeHAeTCA A0 Tex Mop, noka
Kpan anadparmvel He NePexkponT U3olpameyus cBeTduefica HUTHU
B 3pauke oOvextHsa. [Ipu AanbHellleM YMeHbWEHHN OTBEPCTHA
Auadparmel n300paneHie HUTH HOMHOCTLIO NEpPeKDLIBAETCH H QCBE-
HEHHOCTb 3Kpaka pe3ka chukaeTes. [Ipn suadparmuposavun obb-
eKTHBA YBenHuiBaeTcs rayOuHa Pe3KOCTH NPOSLNPYeMOry Ha 3K-
paH u300paykeBHsn, YTO RO3IBOJAET B CAydae HenapanieJbHOCTH
3KpaHa K HeraTuBa B ONDEReJNCHUHX npenesnax nademarts saMmeTnoll
HepeskocTd. Maciural u3oc0pa:KeHHst HeraTHBa Ha 3KpaHe H3Me-
HACTCR [PH HIMEHEHHHK DACCTORHUA MEKAY OOBEKTUROM M HEraTH-
BoM. TIpH yBerUueNUH neppOre PacCTOAHAA MacwTad yBeanuHsa-
eTCH, NPU 3TOM BTOPOR PACCTOSHHME AAA COXDAHEHHA DE3IKOCTH
AOMKHO ODLITh yMeHblledo. MaTeMaTHUECKYI0 3aBHCHMOCTE MeN Ay
ITHMH PacCTOAHUSEMY 1 FA2BHbLIM $OKycHHIM paccTosHueM OObLex-
THBA BbIBOAAT HA OCHOBaHUH raapHoi Qopmynw aunsei. [Mepeme-
WaoT QoHAaPb POTOYBENHUNUTENS N HIMEHAIT MacwTald HaobpaKe-
HHg ¢ aomollsio noazecok. Ha. pue. 124, 4 —e nokasadm BHAM
NOABECOK Porapa GOTOYBAIHYNTENA, IONYHUBIIHE Haubonbilee pac-
npocTpaderue. Betpenawtea PoToyBeaHUNTRNH, HMEKOUHE HAKJIOH-
dHyio wradry. Iloa ofnexTiBeM (OTOYBEANUNTENA YCTARABIAWBAIOT
3aWNTHLIH cReTOgIIABTD, Npedynpexgalomuil saceeTky dotrobyMaru
i NO3BONAOWHI NPABRJABHO PACTONOMKHTL €8 OTHOCHTEAbLHO NPOELH-
pyemoro Ha 3kpaH uzobpamenun. lleped skcnoHmpoBaHieM cBeto-
GUABTP OTBOASIT B CTOPOHY.

Jxpan POTOYBEAHUNTENS CAYKUT Adsl PAa3MeUieHusi Ha HeM Pho-
Tobymari, Haa _apasaus2Hus GoTodyMari ee BKIAALIBAXT B clie-
HHaNbHYI0 Kagpupymoulyw pamky (puc. 129), mawulyio no KpasM
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Puc. 124. TToaeecxkn donapn
tdoToyBeanunTeaN:

a — Ha chonb3nutell cramuol mydre;
0 — PHKUHOHRAR, 68— KOHCOALHAR
Ha KaualoUHXCH TArax; 2— KoMOu-
HHpOBaNHAR

nH3obpaxenus poBHbll Ge-
awiit kaut. B donape 3ep-
KaJabneiX  (pOoTOyBEJHMHTE-
Jieit HMeeTcsl creulajbnHoe
3epKaJo, VCTAHOB/JEHHOe Ha
OHOM YPOBHE € JaMnoli
orbpacniBaiollee cBET BHH3
Ha KOHJEHCOp H HeraTHs.
Taxoe koucTpykrHsHoe pe-
HIEHHE 1103BOJSIET HECKOJL-
KO yMCHBIUNTL pa3mep ¢o-
napsi.

Hapoaka Ha pe3kocThb
OCYULECTBJISIETCSI  llepeMe-
uiendeM o0OBEKTHBA BJOJb
ONTHUECKOH OCH 1yTeM Bpa-
LIeHHA BHHTOBOI ONpasbl
(GoKycHpOBOUHOI BTYJKH a1 HepeisiKentst o0BbeKTHRA BAOAL Ha-
NpaBIgiomux ¢ NOMOIUb0 BHHTA. Pesrocth naobpamenns oOLIMHO
OLEHHBAIOT BU3ya bHO. MHOr/a NpuMeHsiOr ONpeIeiiMTe/IH Pe3Ko-
CTH, KOTOPHIE BCTABJSIOT B HETaTHBHYIO paMky (OTOyBeanunTeN s,
At npucnocobaenis npeAcTapInior coboil NMAeHKY €O cJA0KHBIM
TOHKMM OpHAMEHTOM, o0/merdaouus HaBoAky ua pesxocth. [Tocae
HaBOJAKH OINPeAeanTe/ b PEe3KOCTH BLIHUMAIOT H3 PAMKH YBeJIHYH-
Tedsi ¥ HAa €ro MecTo BCTasAsloT HeratneB. HaBoiky Ha peskocTb
MOXKHO KOHTPOJHPOBATH € MOMOWILIO AHadparmbl, KOTOpYio Haje-
BAIOT Ha 00beKTHB (POTOYBEJHYITER.

Huagppaema (puc. 126) coctout 3 Kojbla ¢ NOnEpeuHoil midaH-
KOH, Hejslled 3pavok OOBLEeKTHBA Ha [ABe NOJOBHHBI, Kaxlas H3
KOTOPHIX CaMOCTOSITEIBHO CTPOHT H3o0paKeHHe HEraTHBa Ha 3K-
paue. Ecan npu Haaesauun anadparmsl Ha o6GbeKTHB H300GpaKenie

Puc. 125, Kaapupyicutan paMka Pue. 126. Konrpons-
nas anadparva
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HAUWHAET JAROHTHCH, TO TPLOYETCH COOTBETCTBYIOLLAs MONMPAaBKa pes-
KOCTH /10 HCUE3HOBEHHS HBOSHIHXCA JIHHHI.

Jnst KOHTPOJNA TOUHOCTH HABOAKH HA PE3KOCTh B HEraTHBHON
paMKe HEKOTOPHIX THMOB (hOTOYBeJHUHTENell MOHTHpyeTcs TaK Ha-
3niBaEMOR uienesoe YCTPOIUCTBO, COCTOsILEE H3 NIBYX HeGOJLUIHX
MeTaNIHYeCKHX Jertanel ocoloit dopmsl. Ilpn npoxomxaennu csera
yepes 3TO YCTPOHCTBO Ha 3KpaHe yBesaHuHTeNsi oGpasyercst Cruiou-
Hasi cpeTaasl nojoca NpH TOYHOH Hasojke (puc. 127,a) wa pes-
KOCTb M pa3iejeHHas nonojaM mnojoca npH HETO4YHOH HaBojKe
(pue. 127,0).

Buinyckamores (POTOYBEJHYHTENH € aBTOMAaTHUYECKOH HaBOAKOI
Ha pe3sKkocTb. M3 HHX HaHOOJblIee pacnPOCTPaHeHHEe NOJAYUHIH KJH-
HOBble H JeKaJbHble cHcTeMbl. @OToyBeaHUHTEIH IepBOro THIA
HMEIOT YKPeIVIeHHBLIH Ha IITaHre MeTtaanuueckuit kaun 22 (cm.
puc. 123) crporo onpenenedHol opmul. Ha kpouuureiine ypeanun-
TeJad 3aKpelnJieH cllielHa/abHLIH puivar, OQuH KOHel KOTOPOro co-
eanHen ¢ o0beKTHBOM, a JApyrofi ynupaercsa B peGpo Kauua. Ilpu
noAbeMe HJAH ONyCKaHHH NPOEKTOpa (OTOYBEJHUMTENs pbivar,
CKOJIb3si IO pedpy KJAHHA, OTKJOHSAETCA TOCJHeAHHM B TOH HJIAH HHOI
cTenedd M, nepemellas oO0bEKTHB, o0ecneuHBaeT MNOCTOSHIYIO
pe3KoCTh.

DoToyBeJNYHTENH BTOPOro THHA HMeloT Jjekano [ (puc. 128)
cTporo onpeieseHHoil (GopMbl, YKpenjeHHoe Ha KOHCOJIH, Ha Kd-
yajouxcs tarax. Ilpu nepemeileHny npoexkTopa BBepX HWJIH BHH3
MOBOPaYHBAETCS JIEKAJ0 BMECTE ¢ KOHCOJBHON NOABECKOW; Torpa
ynupawowniics B JeKalo CKOJAL3SIHA poank 2 nogHaMaer uin
onyckaer kposwreiin 3 no Hanpasasiownm 4. ITo ABIKeHHe obhec-
neunsaeT (POKycHpoBKy oObekTHBa 5. [Tpumepom doroyseanunrens
¢  KJHHOBGLIM ABTOMATHUECKHM
YCTPOHCTBOM  SBJSIIOTCS  YBEJAH-
yutean «beaapycwh-5» u VIIA-4,
¢ gexanbibim — «Hesa-3M»,

Ilepen neuartbio ONTHYECKVIO
ciuctemy (hOTOYBENHUHTENA OUH-

Pue. 127. Wleaesoe yerpoii- Puc. 128, Yaea aekaabnoit ap-

cTBRO: TOMATHYECKOH (b{)li)‘CllDOBKH

a — HeTouHaR HaBoAKa; O — Toy- cfbexTHBa E]}OTO_\'BE.‘-lIt‘lIl-
HAH WABOIKA Tead



I1al0T OT MBIH, NPOTHPAIOT HEraTHB-
HYIO paMKy H NpHXHMHbIE CTeKJa.
B pamky BeraBaswor Herarup. 3atem
uentpupylor aamny. Ilyrem mnpob
onpeieJyisaior BpeMa IKCHOHHPOBAHHAA,
Oas storo na orpeske (orobymaru
JeaaloT cryneHuaryi npoby, T. €.
IKCIHOHHPYIOT €e NO uacTaM, nepe-
JABHras 4epHylo Macky.

Puec. 129, Macku-ottennrean
AAs NpoeKuHounol meqartH

Hanpuwvep, cnatana skenonupyior /4
horobymarn, a ocTaNLNYIO 3aKPHBAIOT MACKo.
[locae onpeaenennoro BpeMeHM  3IKCHOHHPOBANUS, HAnpHMep 3 ¢, Macky
nepeaAsnraloT ewe Ha 'y (oToGyMarn m onsTh AT BPeMs SKCHOHHpoBanus 3 c.
Dorobymary SKCHOHHPYIOT HeTHpe pasa M AeJ4l0T CTYNEnvaroil 1o I110THOCTH

=4

OTNEYATOK C WETHPbMA noasmn. CymMmaphoe BpeMs SHCTIORHPOBANWS HA NEPROM
niose papusetres 12, na sropom 9, na Tpetbem 6 n oua uerseprom 3 ¢. Ma 3tix
noaeil BUOHPaloT nanbosee yiaunoe no uaornoctn. B panpnciineM ¢ 3THM Bpeme-
HEM IKCIOHHPOBANHSA NEUATAIOT ¢ AAHHOIO HEraTHBA.

Ilpu newatn uacro BO3ZHHKAET HEOOX0AMMOCTh 3ATEHHTL OTAEMb-
Hble yuacTKH H 00ecneynTnL TeM CaMblM ToJyuyeHHe HOPpMabHbIX
naoThocTeil Ha cuumke. Muorga otrrenennem JloOMBAIOTCH BLliese-
nusi ToR WaM HHOI uactn uzoGpaxenus. s sToro npu neuati
cnavaja jaaor obuiee BPpeMs IKCHOHIPOBAHUS, OPHEHTHDYSACH N0
HAHMENbIIEMY TOYEpPHEeH!O HeraTHpa. 3aTem clelHaJabHOH MacKoi
YACTHYHO NMEPeKPLIBAIOT CBeT NMoj 0OBLeKTHBOM (POTOYBEIHUHTEIs H
AA10T AONOJHHTEJIBHVIO 3KCHO3HUHIO 1A TWIOTHLIE YHACTKW UpOemnu-
pyemoro usobpaxenns. Macky H3rOTORJISIOT H3 Kycka KapToHa Han
NJAOTHOH OyMarw B BHJIE 3BE3/I0YKH, IPAMOYTOJAbLHHKA € OTBEpCTHEM
nan unoit (opmMBl B 3a3MCHMOCTH OT OCODCHHOCTH OTTEHIEMOrO
yuactka (puc. 129). Huoraa cser mepexpuiBator pykoil. Ilia Toro
ytoOnl n3bexmarth oOpa3vBaHHA HA OTHEUaTKe YeTKHX KOHTYpos
MAcKH, NpH HeuaTH ee IJIABHO NepemeuialoT Hajy Jauctom (porto-
Gymarn.

[Ipn cbemKe moj Yriiom K OCHOBHOMY 00beKkTy (manpumep, npu
CHEMKE BHICOKHX 3JlaHMil ¢ HHMKHeH TOuYKHN) BO3HHKAWOT nepcnex-
THBHLIE HCKAJKEHHH. DTH NCKAMXKEHNUS MOrYT OLIThL HCIpPaBJaeHul Npu

Pue. 130. Cxemn vpancopmupopanns dovonsobparennsn:

4 — HAKNOHOM Kaapupywiuedl pames; 0 — ¢ NOMOWLI0 CNEUNAAL-
HOTO MOXanniIMa
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ppoexuronHol neuari. [IpH He3HauHTENBHHX HCKATKEHHAX H300pa-
MeHHe HCUPaBIAOT NyTeM HAKMOHa KajpHpPYIoiel paMkd fo OT-
HOWERHIO K 3Kpafy ¢oroyBeanunutean (puc. 130, a}. Peskocts 1o
gceli MOBepXHOCTH CHUMKA NOAy4YawT AdadparMuposaHieM o0BeK-
Tupa GoToyeennuuTens. B crmelHanbamx doToyeennuuTensx — Go-
TOTPAHCPOPMATOPAX KHMeEeTCs MeXaHusM, obecnewlBawUHi CONPs-
JKEHHE BCEX YUYACTKOB HEraTHBR ¢ COOTBETCTBYWILUMH YYACTKAMH
npoenypyeMoro usotpaxkéuua. Ilpn 3ToM NJIOCKGCTH HeraTupa #
H306paKeHHs H rMaBHAN WIOCKOCTb OOBLEKTHRA IEPECEKaIoTCsl B O~
HoW Touke (pHuc. 130, 6), wro obecneunBaeT HEOOXOAUMYIO PEIHOCTD
BCeX yuacTkog usofpaxenus Ge3 auadparmMupoBanus.

§ 4. OBPABOTKA 20TOBYMAT

_ O6paforka $orobymar BRMO-
uaeT: NPOfBACHNE, NPOMEKYTOUHYIO TPOMLIBKY, ORECHDOBaHue,
OKOHYATENbHYIO NTPOMBIBRY, CYWKY Wid rAsniesaHue, Porobymaru
06pabaTEIBAKT NPH XKEATOM, OPAHKEBOM, KPacHOM M IKEITO-3efle-
HOM OCBEIEHHH B 3aBHCHMOCTH OT CREKTPAaJbHOH YyBCTBHTENBHO-
CTH NO3UTHBHOTO MaTepHina.

PexuM » HOCASAOBATENLHOCTE 00palorku uephno-Genod

forobymaru :
fTpensamn- TemMnepatypa,
TENLHOCTE, MuH G
Npoasaenue 2 20+0,5
Octanapnupalomian Bavna 0,2 2012
PuKcHpoBaline 10—15 20-£2
IpomuiBra 20—30 E5:5
Cymka do noanoro  He fonee 40
BBICHIX AHHA

[pu maccoBoit o6paGoike GpoTo6yMar B KioBeTe NIPOSBHTENb pas-
5aBAAOT paBHBIM KOJAHYeCTBOM BOABL. [IpH 3TOM CKOPOCTH NpOAB-
JIeHHA YMEHbINAETCA, UTO AAET BO3MOXHOCTbD BH3YaJbHO HAOMI0AATh
3a XOAOM npolecca npossiekun. [Ipoasutens pekOMeHAyeTCs NpH-
MEHATE Yepes CYTKH Itoc/ie NPHIOTOBJAeHHA. IlNA fipeaynperkieHns
BYaJH, KOTOpad MOXKET O0pasoBaThCA HA OTNEYATKAX OPH HCAOMb-
30BAHHH CBEKENPHTOTOBIEHROTO NMPOABUTENA, B Hero MROTAA Tepen
paboroit A00aBAsIOT HEOOJAbLICE KoaHuYeCcTBO OhiBllero B pabore
TPOSIBJASIOUIEr0 PacTBOpA. JLas Toro 4TOGH HposiBAEHHE ObLIO paB-
HOMEPHLIM, 3KCIIOCHKPOBAHHBIE JIHCTH (oTobyMarn Haxo GEICTPO MO-
TpYy:xkaTth B OPOABHTENb, B TeueHUe BCero NpONHecca NPosBACHHS
KloBeTy HeOOXOAMMO MeajieERo moKayueath. [Ipu oGpaborTke RHe-
CKOJIbKMX JIRCTOB SKCMOAUPOBAHHOH (oTOOYMarn cleiyeT B Teye-
HHe BCero fpoliecca NepekNanbBaTh UX cHH3Y BBepX. JIMCTHI Kpyn-
Horo opmara nepea NOrpyKeHveM B NPOABHTeNb DA3SMaYHBANOT
B BOJE AJIS NpeRYAPEMASiIus HePaBHOMEPHOro NPOARBJICHASA.

Fipit npospaenun pornGymaru ¢ su3yanbholM KOHTPOJNEM BLIHY-
Thle i3 NPOABHTENS OTHEYATKH HeRb3A LNAHTEIbHOE BpeMa JAepixaTh
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Ha BO3/yXe, TaK Kak cJA0f TPOSABHTE]sA, OCTABINErocs Ha HHX, OHI-
CTPO OKHCJASETCH H oTnevaTkH »ieiatewT. IIpn nposasieHnH GpoMmo-
cepelpsnbiX, XJa0pocepebpsnbIX B XA0pobpomocepebpanbX (oToby-
Mar B CTaHZApTHOM IPOABHTENE NOJAYYaeTcsi HelHTPadbHOE IO TOHY
yepHo-Oesioe H3oOpaxenne. Habdaonan sa npoueccom ofGpazopanus
H300paKeHnsa npH Aab0paTOPHOM HEAKTHHAYHOM KPACHOM H OpaH-
JKEBOM OCBELlEHMH, MOXKHO 3aMETHTb, YTO IJIOTHOCTH NPH 3TOM
OCBEUleHHH KamKyTcs 00.ee BHICOKHMH, 4YeM NpPH JAHEBHOM CBETe.
310 Haj0 yuHTHIBATH H 00pabaThiBaTh OTNEYATKH A0 KaXKyuierocs
HeDO/bLIIOTO TIEPENnPOABACHHS HWIH IIPH KeATO0-3e1€HOM OCBelleHHH,

Mpossurean pas odpaborkn dorTodymar, r/n

Hopmanuao Marko Konrpactuo
padoTaio- padoTaio- paGoTaouiri
wuh it (aan Gpomocepe-
(K. B, Yy~ (A, Bugep-  6pRusX B XJdopo-
Gucona) Mana) GpoMocepedpRINX)
MeToa 0,5 — —
Cyaphnt natpus OGe3sol- 13 60 120
Hlit
Tunpoxuuon 25 10 28
Dennaon - 1 1
Cona KaJabUHHHPOBaunas 10 60 120
Kanuit  Gpommerwit  Kpi- 0,5 0,5 9
CTaNNHYeCKH
Bensotpuasoa - 0,6 1

ITocne nposiBAeHHsI OTNEYATKH ONOJACKHBAIOT B TeuelHe He-
CKOJIBKHX CeKYHJI B Boje, 00pa0aThBalOT B CJa0OKHCJIOM OCTaHaB-
JIHBAIOLLEM PAacTBOpE H nepeHocsT B (uxcax. B mponecce dukcn-
POBANNA PACTBOP AOMAKEH NOJAHOCTLIO HOKPEIBaTH uX. OTnevartku
NEepHOAHYECKH CJIeAYyeT HNepeKkaaibiBaTh, 4To0ul (PHKCHpOBaHHe HX
OBIJIO PABHOMEPHBIM.

Jns Toro ytoOn H3oOpaxenne COXpaHAloch JUIHTEILHOE BPeMs,
OTHEYaTKH NPOMLIBAIOT B CHEMHAJbHLIX YCTPONCTBAaX: BaHHAX C He-
NpoTOuHO# (nepHoAHYeCKH CMEH#eMOH) H NpPOTOYHOH BOAOH HAH
Aymesum yerpodcTteoMm. OueHb yAoGHO NPOMBIBOUHOE Kackaduoe
yerpoiicréo (puc. 131,a) uaH CleUHAJLHOE POTAUUOHHOE YCTpOU-
€T60, npejcTaBasioniee cobofi Kpyrablii 6akK, cHaGKeHHbI cHQOH-
wofi TPYOKOH M crneluanbiofl 3akpyrasiomeiics Tpy6oit (puc. 131,6).
TpybGa obGecneunBaer Kpyrosoe JABHKEHHe BOAM, KOTOpas NOAaeTcs
yepes Pe3HHOBHIA LL1aHr H3 Bojonposoja. OrTneuyaTkn B Gake Ha-
XOJAATCH BCE BPEMHA B JABHIKEHHMH, XOPOWIO NPOMBIBAIOTCH H He CJIH-
nawotea. A NPOMBIBKH TaKikKe HCHOJAL3YIOT POTOPHOE YCTPOUCTE0
(puc. 131,86), cocronmee 13 6aka c norpyxeHHnM B Hero Gapa-
6aioM, HMemuM HeGOAbUINe KPYIable OTBEPCTHH H KPHIIKY, ue-
pes KoTopylo BHYTPb Gapabana sakaaauBaioT oTneuaTku. Boaa, no-
cTynalpoumas B 6ak, cBo00AHO Honajaer u BHYTpb Gapabana, spa-
L2I0ILErocst ¢ TIOMOMmBIO 3JeKkTpoasuratens. B nexkotopux portop-
HHX IIPOMBIBOYHBIX YyCTpoilcTBax OapabaH Bpaulaercss noa Aefi-
CTBHEM I0AABAEMOIl B HHX BOJIBL.

186



Lyutunena®
AROGPAMIPUT

HonupoBansnes
nedgpamapur
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Puc. 131. TMpomusounsle yerpoficTsa:

4 — Kackanpoe; 6 — pDTﬂuIIORHDB; & - po-
TOpHGE

Jas cymxu dortobymar HCNOABL3YIOTCH CTEANANKH, NPEACTaB.]a10-
mue cofoli CToliKY, B KOTHPYIO BCTABAAIOT APYr Hal APYIOM pamul
¢ HATAHYTOH HA HUX MapJaell A KanpoHOBHIMH HHUTAMH, @ TakKKe
agToMaruueckue npudopsl cyiuku ornedatios. Haudonee sddex-
THBHBEIM SBJAETCA CNOCOJ CVLIKI H IVISHUEBAHHd OTHEYaTKOs Ha
CYIIHABHO-TIAHIeBAALHIIE npudopax. OaH u3 TAKUX npurdopos
ATICO-5M (aBromartHuyecknii nipnGop CYIKH OTHEUaTKOB) npej-
craBisier co0OH YCTAHOBKY C BPAllapUINMCS NOJHPOBAHHLIM Me-
Tajiinueckum Gapabaunom 6 (puc. 132), narpesaeMbiM H3HYTpi cle-
uuaabHBEIMH ycTpoitcteamy 4. HaxknazbisaeMmple Ha TpaHCIoOpTHpYIO-
mee nojaoTHo 2 moxpuie ornedartki pasmepom ao 50X 60 cm npn
Bpaulennn Gapabana NPUNHMAIOTCA BAJHKOM J BMECTe C NOJIOTHOM
K Oapabany. [lpofixa nyTe no kpusoil or sanwka 3 jgo Baanka 7,
OTIEYATKN YCNERAIOT BLICOXHYTL H B KOHLE NYTH CaMH OTAC/AIOTCS
or Gapabana M noaaiTci Ha NOTOK &,

a JIeHTa noJIoTHa HAET JdaJjiblie yepe3 Ba- 7 —FJ
aukn 8, 9, 10 u 1. Tlpn cymike MaToBHX U
thoToDyMar OTNEUATKH KJIajAyT Ha MOJOT- 6 \
HO (hoToca0eM BHHS. ; @)

[yanr ynpasiennsi HaXOAHTCH HA nepejueil 4 ¥
navean. BapaGaw npufopa ciedan ua metanrta p_d U
i HMECT 3ePRaALIYI0 NoBepXHOCTh, Buytpn Gapa- (?"> G+10
Gana npuGopa AITCO-5M umeTcs HUXPOMOBHE N
ciipaiy, olorpesaiomue ero. Harpesatean npu- ! |

Gopa AIICO-7 HiroTOBJeH B BUAE WHAMHAPA M3 4

CIeRJ10nAacTHKA ¢ ToKomposoaatuM caoem, 1ot Puc. 132, Cxema antomaThYe-
WIVTHHAP NAOTHO NPHJEraeT K BHYTPeHHHM cTeH- ckoro npufopa AlICO-5M
ikaym OapaGama, uro ofecnewwBaeT BHCOKYi0 ad-  TagnueBanns (CViUkW) orme-
hekrusioers Harpesanns. Bpawenue Gapabana u 4YaTKOB
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Puc. 133. Pesaku:

A — ¢ KOCHWM KauaiollnMcs HoxMoMm; 6 —c¢ ONYCKAWULNMCH HOAOM

ABHAKEIHE TPAHCTIOPTHPYIOWCTO NOAOTHA 0GCCTCYHBAIOTCS JISKTPOABHIATEACM ¢ pe-
RYKTOPOM,

Orneyartkn o6pesaror cneynaabHHMi pesakamu. Pesakamu ¢ ko-
cuiM Kavaomumes Homom (puc. 133, a) o6pesator kpynuodopmar-
HBle OTNEUaTKH, pe3aKkaMu ¢ onyckalowumes Hoxom (puc. 133,6)—
orneuaTtkn Gojee menkoro ¢opmara. Pesaxku ¢ onyckaiouiMcs Ho-
HOM MOryT uMeThb (PHrYpHBLIA HOXK H 1aBaTh H3BHJIHCTYIO JIHHHIO
oGpesa.

§ 5. BUPUPOBAHHE ®OTOOTNEYATKOB

Bupuposanne saknouaercs B
OKpawHBaHuu H300pakenua B ToT wan unoil user. [Iponecc Bupu-
pPOBaHUs MOZKeT ObITh OCYUIECTBJIEH ABYMH METOLAMH: NPSMLIM H
kocgeHHpIM. TIpi npsimom meroje npouecc oKpawHBaHHA H300pa-
JKEHHS NPOUCXOAHT B pesy/ibTaTe 0AHON XUMHUECKOH peakuuu, npu
KocBeHHoM — H300paKenne cHauaaa orGeausaercs, T. €. cepedpo
OKHCAfeTesl, a 3ateM o0pasoBaBiiuiics B X04€ XHMHIECKOro BOs/eli-
CTBHS NPOAYKT okpamusaercs. [Ipn supnposanuu cepebpo H3oOpa-
WKeHHs MoMKeT ObiTh ApeBpalleHo B Kakoe-anbo coeannenue (na-
npEMep, B cepHHcToe cepebpo), 3aMelleHo COeIHHCHHeM APYroro
MeTaJJ1a WJIH 3aMeleHO KpacuTeJeM, NPHAAIOUHM H300paKeuio
Ha oTneuaTke Kakofi-ro user. B pesyabrare BHpupOBaHusi nzoGpa-
Kemwne ocaabasiercs uam ycmansaerca. TIpi BUPHPOBANHH MOKHO
noay4aThb pasjHuNble 1BETa H300PaKEeHiss B 3aBHCHMOCTH OT Bbi-
GpaHHOro BHPHPYIOUIErO PACTBOpPA:

Ociioplioe BEMEeCTRO BHPHPYIONETO
" pHpyIom Liser noayuaemoro n2obpamennn

pactaopa
Cepuiethii natp Tenaniit uepHo-KOpUIHERL i
Ceprokucaas meib Kpacuo-gupnnsnui, Kpacuo-
dnoneronuti
CenenoBnie coesHuenns IKpacuo-kopuunessiil
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OchosHOe BELL2CTBO BUPHPYIOIIETD

pacTaopa HoeT noayvaemoro naofpamenua
Xaoproe aonoto OT KopHUYHEBOTO IO MypRypho-cue
Hera
Conn oxHcuore menesa Cunnii
CoeiHueHis paHanlA oo OT XeaAToro A0 OpaHMeBoro, ae-
; AeHnf
OpraiHYecKne KpachTeln B sapHcuMOCTH OT BHAA KpacH-
Tedst

MNouvmewanne BupHpylomufA ‘pacTRoD ¢ CEPHHCTRM HATPOM HMEST He-
NPHATHME 3amaX, paboTaTh ¢ HHM HeofXOARMG MON BNTIKKOA,

XHMHYeCKaA CYLIHOCTh NpoHecca BHPHPOBAHHA B KOpuunesoil
yaeT COCTOMT B chaeayiouieMm. [Ipu orfennBaHun n3oGpaxetus pac-
TBOPOM JKeJ€30CHHEPOAHCTOrO Kanua W Opomuctoro Kaansi ofpay-
€TCSl CHAYaNa XKeJe3HCTOCHHepoANcTOe cepefpo, a 3aTeM GPOMHCTOR
cepebpo:

4Ag -+ 4K [Fe (CN)g] = 3K, [Fe (CN)) + 4Ag, [Fe (CN)ql;
Ag [Fe (CN)g] 4 4KBr = K, {Fe (CN}g] 4 4AgBr.

3areMm npH oKpalMBaHHH 0GpasyeTca cepHHCToe cepefpo, a0~
mee N306pazKennio KOPHUHeB i} TOH:

2AgBr -+ Na,§ = Ag,S + NaBr.

Bupupyrouii pactsop npeepamlaerT ofecilBeueHHOE H300paiKe-
HHe Ha OTHeYaTKe B BHAKMOE, HMewIlee KopH4YHeBHH Heer. Henon-
Hoe oTfeluBaHHE NaeT H300pakeHHK TPH BHPHPOBAHHH TEMHO-KO-
PHUHEBKIl UBeT, a MORHOE— CBeTNo-KopHuHeRRi. [To oOKoHUaHuH
BHPRPOBAHUA OTNEYATKH eule Pa3 NPOMLIBAIOT B INPOTOUHOH BOJE
H CyLIaT.

XHUMHYECKAA CYLIHOCTo> TIPOLECCA BHPHPOBAHHA B KPACHLL yseT
sagamyaerca B cojeayiouleM. CHavajJda [POUCXOAHT XHMHYECKOE
B3auMOAefcTRHE Kede30CHHePOAUCTOro Kaaus ¢ cepefpom boTo-
nzobpamenns u oOpa3sosaHHe KeJe3HCTOCHHepoAHCTOro cepefpa.
HenocpencrtBeHHo Bojied 3a 3THM JKeNe3HCTOCHHEPOAHCTHI Kanuh,
B3aUMOAENCTBYA C CepHOKHCJOH MeAbio, 00pa3syeT Kelle3HCTOCHIe-
poAHCTYI0 Melb, OKPaUIHBAKMIYID H300paKeHHe, W CePHOKHCJHIH
Kajii:

Ky [Fe{CN)s] + 2CuSO = Cu; [Fe (CN})g] + 2K,SO,.

B XHMHYeCKOM OTHOWIEHHH TpPOLlecC BUPHPOBAHHA B 3eneHblil
Y8eT COJAMA CBHHHA COCTOMT B caenywomem. B orbeansalouiem pac-
THOpe 0fpa3yeTcs >KeJe3UCTOCHHEPOANCTan CBHHIEOBO-cepebprHas
COJIb:

4Ag + 4Ky [Fe (CN)s] + 2Pb (NO;), = 2Ag,Pb [Fe (CN)] +
- 4KNO; - 2K, [Fe (CN)g].
Oxpainsanue n3obpaxenis B 3eleHHH UBET NPOUCXORUT B pe-
8yAbTaTe CMEMICHHs] XPOMOBOKHCJIOIO CBHHHA (JKEATOro LBeTa) H
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fepauHcKofi Jasypn (rofyGoro Heeta), oGPa3yiOIUUXCH NPH XHMH-
4eCKOM B3alMOAEHCTBHH ZKeJIe3HCTOCHHEDPOAHCTON CBHHIIORO-Cepe-
GpaHoil CONMH ¢ BeLECTBAMH, BXOAAIIHMH B COCTaB OTORMHBAIOWIErO
H BUDHMPYIOULETO PACTBOPOY,

BupuposaTth #sofpaxeHHe B cunid yeeT MOXKHO Kak MPAMEIM,
TaK # KocBeHHHM ciocofoM, Tlpu mpAMoM cnocofe HCMOML3YIOT He-
JONeYaTanHble OTNeYaTKd, TAK KaK BHPHPOBAHHE HaMHOPQ YCUNH-
BaeT nzobpaxmedHe. Xopowo npoMuoTHi ornevatok obpalaTmsanTt
3—5 Mun B pupnpyomeM pactsope. Ilo okoHYaHRE nponecca nH-
pApoRalHble OTNEYATKH NPOMLIBAIOT W CyllaT,

Xumpueckasa cyulHocTk 3TOTO IIPOUECCA 3AKNOuaeTCA B cedylo-
mem. Cuadana npu orOennpadun k3obpaxkenns B gorocnoe obpa-
3YeTCHl MKEeNe3HCTOCHHEPORIUCTO’ cepebpo, KOTOpoe 3aTeM BCTYHAeT
B XHM4UECKOe B3aNMOAeNCTBHe ¢ XJIOPHEIM Xese3oM. B pesyabrare
npouecca obpasyercs OepnHHCKAn Aa3ypb, ApHAalcmEan ulobpaxKe-
HHIO CHHHHA OTTEHOK:

3Ag, [Fe (CN)g] + 4FeCl, = Fe, [Fe (CN)sl, + 12AgCL

" B c¢Basy ¢ 1em uyto Gepamnckan Aas’ypp OuceTpo ofecupeurnsas
eTCsl MOA AeHCTBHEM NpPAMOro COJHEUYHOrO CBETA, CHHMKHR pPeKoMeH-
JAyeTca 3KCHOHMPOBATH NpPH HeapKoMm ocBelleRHH. MX Takxe Helbss
HAKNEeHNBaTh LUEJMOYHBIMH KACAMH,

BupnpopaHue aHMIHHIBBIMH KPacHTeNsMH OCHOBAHO HA CHOCOG-
HOCTY OCHOBHHIX OpPraHWYecKHX AHMJIHHOBEIX KPacHTedell BCTymarTh
BO B3anuMoIeficTBHe ¢ coeAMHeHUsAMH cepebGpa B (oTocnoe H okpa-
IIHBATE HX. Inf BHPHPOHAHMA MOMXHO HCHIOAbL30BATe Goabuloe YH-
¢JI0 3THX KpacwTenell, B oM unCjAe THPOHHH, QYKCHH H POAAHRH
(xpacHbll LBeT), MeTHAOBHIH rony0ok H MeTHJABHOJET (CHHHH
uBer), MaJaXHTOBHIT 3eAcHbll H MeTHAeHOBMH 3edeHHlt (sesmedmil
nser) u ap. Wues Habop u3 xelIToro, ronydoro 4 OypnypHOro Kpa-
cHTeseH, MOXHO TIOJIYYHTh PasHOOOpPa3HBe NBeTa H OTTEHKH LyTeMm
CMELIEHHA HX B Pa3snaHuHOM COOTHOMmeHHH. IIpn BHpHpOBaHHH anu-
JUHOBHIMH KPacHTEJIAMH 0TNeYaTok obpadaTuiBalor B TedcHue 1 mud
B NMPOTPABJHBAIOMEM paciBope CAEAYOUIEro COCTaBa:

JIRMOBROKACAWT Kanuii, r 15
Meauuh Kynopoe, T - 10
Ponanuerhii aMMONHH, T 4
¥Yrcycpaa  xkucaora (80 Up-umi 7
%acmop} MA ’
v ofa, MA 250

Tlocae npoTpPaBAMBAHAA M BPOMEIBKH Ha usoﬁpa}xenne HaHOCHT
TAMIIOHOM BleipleLllIdld piCTBOp KEpacurensd:

ARUANHOBAA Kpacka, T )
¥xcycnas  Kucaora (80 %-umii t

pacTsop}, ma . .
Boxa, Ma : 200 .



OtnevaTok ¢ HaHeCeHHHIM HAa HEero BHPHPYIOUIHM PacTBOPOM
BHIIEPKHBAIOT 5— [0 MHd B 3aBACHMOCTH OT MHTCHCHUBHOCTH OKpa-
wusanusg u3oOpaxenus. ITocse BHPHPOBAHNA OTNEUATOK ONONACKH-
paIOT B BOJie H mepenocAT B 3 Y-HHIT pacTBOp CONSHOH KHCTOTH
ans ocgewienns. OrtnedatoK TNOCHAe NOJHOTO OCBSTAGHHH CBETJBIX
y4acTKOB OKOHYATE/NbHO NMPOMBIBAIOT H 3aTeM cyinaT. AHHANHOBBIA
KpacuTesNb JOJMMKEH OKpPaliuBaTh TOJABKO Te YUaCTKH, rae Hmeercs
cepebpsitoe Qoronsobparxenne, H MOJHOCTLIO BEIMBIBATHCH HA yUacT-
KaX, TJie 3TOro H3oGpamenus HeT.

F1ABA IX
ILBETHASI ®OTOTPA®HUSA

§ 1. OBUIUE CBELEHUSA

Ilsetnasa dororpadpus ocnopana
Ha TPHBUKNE CyOTPaKTHBHOrC (BBLIMATATENLHOr0) UBETOBOCTPOM3-
BeIeHHs] ¢ NMOMOILLI0 MHOTOCTOHHLIX HBeTooTorpadHUecKHx marte-
puanos. 3tor cnocod He Tpefyer cneuHaabHOH cheMoyHO#l (oTo-
annapatypul H caoxunoro jaCopatophoro obGopynosanus, [Tponec-
Cpl CbEMKH H XHMHKO-thotorpadpuueckoii o6paboTkH 1BeTHHX (oTO-
MaTepHaJIOB NOYTH HE OTAHYAlOTCs OT npouecca CbeMKH H o6pa-
GOTKH UepHO-Genbix POTOMATEpPHAJIOB.

[IseTHofl HeraTHBHLIA JIpOLECC COCTONT H3 CHLEMKH HA WUBETHOH
(poroxHnOMaTepual, ee xumiko-pororpaduueckoii o6paGoTkn, cyu-
KM H KOHTpoas Heratupa. llperHoe weratHBHOe H306paenie
06pa30BaN0 KPACHTEAAMH, LONOIHHTENbLHHMH O OKpacke K 1Be-
Ty naeraneii ob6bekra cbeMkd. LlsetHoli meratns aBaserca He-
XOAHBIM (i]OTD‘MarepllaJ!OM Ans Tupax{npoaamm IIBeTHBLIX OTIne-
YATKOB.

[geTnoil nozuTHBHLIA mpouece COCTOHT W3 NMEUATH HEraTHBA HA
NO3UTHEHLIA (oTOKNHOMaTepHal, ero XHMHKO-(poTorpapuyeckoilt ob-
paboTKH, CYWKH H XpaHeHHs, KOHTPOJIs NMO3NTHBA. ITO BTOPAs CTa-
JUs  ABYXCTA/MIHOTO WBLTHOTO HEraTHBHO-MO3HTHBHOTO npolecca
B (ororpadun. LiseTHoe nozutHBHOE H300paXkKenne 06pa3oBaHO Kpa-
CHTENSAMH  (JKeATHIM, nypnypHeiM, roayGuim). Ontudeckne njioTHo-
CTH NO3HTHBA JIOJKHEI COOTBETCTBOBATL sipKoCTAM (oTorpadupye-
MOro oOLeKTa,

[Ipn ocsentenun npejAMeToB BO3HHKAIOT TPH SBJCHHA: OTpake-
HUe, NOTJIOLIENHe W NponycKkanue ceera. B caywae, Koraa Bce Jyul
Gesoro csera B PasHoil CTENEHW OTPAXKAIOTCH OT NMPeAMeTa, OH ue
HMEeT OKpackH, T. e. umeer Geanlii uwau cepwifi user. Ilpn nadupa-
TeJLHOM NOrJOUIEHHH CBETOBHIX Jiyuell onpejaeseHHblX AJHH BOJH
BO3HNKAET OKpacKa TeJaa B LBET, OTpaykaeMblii ero MmoBepXHOCTBIO.
Taxk, senenas nOBePXHOCTb OTPaXKaeT 3eJeHble JYYH, @ BCe OCTAJb-
Hpie noryomaer. LiseTble npospaunsie npejiMeTs NPONYCKAIOT cBET

191



ONpeaeAeHEBX BOAH 1 rpuolperardT IBeT NPOOYMEHHHX HMUH
nyuqeit. :

Lliseropoe apenpe. JlioGolt nBer Momer OGLITH NOAYYeH CMelre-
HHeM B OfnpeleJieHHBIX DPONOpPUUAX H3JAYYeHHH OCHOBHHIX [BETOB
cnextpa. LIBera, K KOTOPHIM YYBCTBHTEMbHB! PELENTOPLI I/1a3a, NpH-
HATO Ha3bIBaTb OCHOBHbLML, WIN nepsuusasimy. Bocmpustie Kpace
HOTO UBEeTA BOSHHUKAST NMPH BO3AEACTBUH HA UBETOOUIYINAIOUIHE 3Je-
MEHTBl T1a3a cMecH ayded ¢ paddoll sondw ot 600 pno 700 nwM, 3e-
aenoro—ot1 500 a0 600 HM u cuHero— or 400 no 500 M. Boe-
NPHATIE KPACHOrO, 3eJeHOT0 H CHHETO WBETOBR BO3HHKAeT TakKiie
noJ, BO3REIHCTBNEM MIeMEHTAPHBIX H3JAYYeHHH ¢ AAUHaMH BOJAH CO-
oTReTcTBEeHHO 650, 550 u 450 nm.

K OCHOBHBIM LBETAM HMEITCA OONOAHUTZA6HHIE, K KDACHOMY —
Tony6oil, sefeHoMy — NYpNypHBIA., cuHeMy — weaTeiil. Ecnu aioboi
OCHOBHOH LBET CHOXHThL ¢ AOMOJHATENLEEIM K HEMY LBETOM, TO
noayuures Geawil uBer. Ilp# cMellleHHu CBETOBHIX TOTOKOB TpeX
OCHOBHBIX LBETOB B pPaBYLIX Npollopiiiax odpasyerca Oenwvlfi LBeT,
a TIpH CMEIUeHHH TpexX KPACCUHHIX cpefl AONOAHHTeABHBIX HBETOB —
YepHBId HAH CephIf.

Tpu npH3naka upera. Bce peTpeualouinecss B NPHPOAE LBeTa
RPHHATO AEJIHTb Ha XpoMaTHuyecKHe (UBETHHE) H aXpOMAaTHUECKHE
(6ecupeTHble, 0T Genoro A0 YepHoro). OCHOBHEIMH XapaKTepucTd-
KAMH XpOMAaTHYeCKOro LSeTa SBJAAIOTCH LBeTOBO{l TOH, HachiileH-
HOCTE H ceeTaoTa. Liseroscd ToH onpejedsier KauecTBEHHOE OTAH-
YyHe OJHOrG UEBeTa oT Apyroro. K uBeTaM pasfiHUHBIX HBETOBBIX TO-
HOB OTHOCSITCHl CHHHEl, 32/€HLIN, KpacHHil H Bce jApyrue meera
cnexkTpa. Hacei{ennocTs 1BETA XapAaKTepH3YET CTeneHb ero OTaH-
uust or ceporo. HacblilueHHOCTH UBETOR B CIEKTPE HIAYUEHHS TPH-
HuMmaerca 3a 100 %. Ecan nacwiuledsocts pasHa 30 %, to aro sua-
YHT, UTO B COCTAB LBeTa BXCUHT 30 % HUHCTOrO CHEKTPanbHOTO H
70 % 6Genoro useta. CgeraoTa XapakTepHsyeT OTHOCHTeABHYIO ApP-
KOCTh UBeta. BeauuuHa ee 3asucAT 0T xovdpHuuenta oTparkenna
cBeTa MOBEPXHOCTbIO Tena. ITo cBeT/IoTe MOMKHO CPAaBHHBATH pas-
AKYHBE IBETA, KAK XPOMATHYeCKHe, TAK M axpomaTHueckme. K Jjio-
GOMY XPOMaTHYECKOMY UBETY MOXHO noaofpaTh axpoMaTHYeCKHi
uBeT TaKofl e cpeTAoTsl. AXpOMaTHUeCKHe LBeTa pasauyaioTes
TOJIBKO G CBETAOTE.

AanntusHpiil W cyGTPaKTHBHBIA cuHTes useta. [IpH cMewennu
JByX uiau Oonee OKpalleHHWX CBETOBLIX IOTOKOB obpasyerca Ho-
pblfl CBETOBON TMOTOK, HMeOIHA HAYIO LBETOBYIO OKPACKY.

(6pazoBaHue LBETOB AYTEM CNOKEHHA H3AYHeHHH HaA3biBaeTCs!
a00utusnbly cuntesomn yserg. Ilpoeunpyemule Ha akpan Tpemsa npo-
eKTOpaMH KPAcHBIl, 3e2ALIfl H CHHEN CBETOBBlE IOTOKH 06pasylor
Ha yyacTxaX B3aHMHOPO NepexpulTHA HoBble nsera (puc. 134).

CyGrparxTustoifi CUATE3 UBETOB OCHOBAH Ha BBIYNTAHMH W3 Ge-
JIOr0 HJIH RHOIo CJOYSHOIO CBETOBOTQ HMOTOKA TEX HWAHW HHHX LBETOB.
- Uuave ropopsa, cyGTpaKTUBHLIA CHHTE3 TPOHCXOANT NPH CJAOXKEHIH
tbusuvecknx (kpacouHnx) cpel. Ecau B npoeKkTop YCTAHOBHTHE TPH
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Puc. 135, CyGrpaktusnunii cuites ltnera

Kpyrasix csetropuisrpa (xeartwnil, nypunypnuit u ronybofi), To Ha
y4acTKaX HX B3aHMHOTO NEPEKPLITHA 00pasylTcs HOBLIC UBETa
(puc. 135). Hanpumep, npi cioxKeHHH KeJITOro H ronyGoro cBeTo-
hunbTpon obpasyercs senennlil uper. IT0 NPOHCXOANT BCAEACTBHE
TOFO, 4TO KENTHiil CBETOPHIALTP BLIuUMTAeT (3axepxiuBaer) Hu3 Oe-
JIOr0 CBETOBOrO NOTOKA CHHHE JIYUH W APONYCKAaeT KPacHpie n sene-
nwie. B csoo ouepenn roayooli ceeToALTP BLIYMTACT H3 3THX ABYX
LBETOB KPacHbLIE H MPONYCKaeT TOAbLKO 3e1eHLie.

OGpa3oBauue HBETOB WAI0-
CTPHPYETCS C MOMONIBIO TAK 1a-
3LIBAEMOTO [[BETOBOTD TPEyroJib-
Huka (puc. 136). ¥rawm rakoro
Tpeyroabinka 0003nauanT Tpe-
MfA OCHOBHBIMH, a CTOPOHLI —
TpEMs JOMOJHHTELHLIMH I[BeTa-
mu. [To userosomy Tpeyronbuu-
KY MOXKHO TIPOCJIEHTH, KAK TPH
CJIOKEHHI H3JyueHnii JABYX oc-
HOBHBIX 1BCTOB (ABa yraa Tpe-

7 3ax. 258

Ferensid

Josybod Yeomsid

Cunud ﬁ’pammf

ypnypustd
Pue. 136, Llseronofi Tpeyroibink
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YroJaph#Ka) AOAYYAeTcH IZOMOAHHTEALHBIF HBeT (CTOPOHHL MexAy
STHMHM  YIViAMR): CHHHA ¥ KpacHBl — mypnypdblid, 3eleHLill H
KpacHBIfl — KeATHd, chHHMi H 3eneHnlt — roJycofi. B pesyab-
TaTe JKE CNOKEHHA KPACOUYHBIX cpel  JABYX [JONOQAHNTENbHBIX
UBETOR {HABe CTOPOHH TPEyroNbHHKA) TOIYYaeTcs OCHOBHON uper
(yroar, oGpasoBaHHbLi STVt CTOPDOHAMH): KEITHIE 1 AyPHypHbIl —
Kpachb, roay6oil v xentnil — 3edeHbill, TyPAYPHEIH H ronyboH -—
ciHnfd. TIpn yMmeHbleHHY WAH YBeAUMEHHIE NAOTHOCTH CBETOMN/b-
TPOB NOMYUYAOTCA PasAnYHEeE OTTEHKH OCHOBHBIX LBETOB UAH cephifl
nper Sosibiireit MAN Medblirell caerTAoThl. C nOMOIBI) TPEYroJbHHKA
LBETOB MOXKHO YBUZETh, Kak o0pa3ywoTcs LBeTa NpH BbIYHMTAHHH:
KONTHIH MUHYC KDacHBIA — 3eMeudnlfl U T, 1.

Cy6TpakTHBHBI cocod 06Pa3OBAHHA [BETOB NOJOMKEH B OCHOBY
COBPEMEHHGH nBeTHOH (ororpadip Ha MHOrOCJAOIHHX UBeTO(GOTO-
rpagHuueckuy mMatepuanax. OOpazopaHue UBeTHOrO H300paKeHHA
3THM cnocofoM NPOHCXOANT MO MpaBHAdM CYGTPAKTHBHOIO CHHTE3A
LUBeTa NPH NPOXONELeHHr OeAOTo cBeTa Yepes YACTHYHO oKpauled-
Hipie H3obpaxenua doToMaTepHaia.

§ 2. CTPOEHHE HBETHLIX ¢OTOMATEPHANOB.
CXEMBl NONYHYEHHKA UBETHOTO H30BPAKEHHA

Hpethoe wu3ohpaskenne MoxKeT
SLITH NONYUEHO HEraTHBHO-NO3HTHBHEM M 06paulaeMpM caocoBaMu.
CrtpoeHue UBSTHBIX HETATURHLIX, MOIWTHBHLIX H ofpamaeMblx §oTo-
MaTepnaioB B HPHHUHINE He NMeeT CYIIeCTBEHHBX pasauduii. OHH
COCTOAT U3 TPeX 3MYJbCHOHHBIX Cloew, o0AafalolliX pasinuHoH
CNeKTPAJbHON UYBCTBHTENLHOCTHID H HAHECEHHBIX Ha HOANGHKKY HIH
6ymary. B C0¢TaB 9MYABCHOHHEIX CAOEB KPOME CBETOUYBCTBHTEJb-
HBIX KOMOOHEHTOB H CEHCHOHJIH3ATOPCB BBOKATCH ClieUHajbHBe
Kpackoobpasyiowie KOMITOHEHTH — LBeTHBE HAW LOBETHOTO Npofs-
JdeHHH.

Bepxuuil caofl usetrnoro dortomaTepnana He CeHCHBHIIZHPOBAH
H 4yBCTBHTENEH K TPeTH CHeKTPa ¢ Z1uHof BoaHw Ao 500 um (cu-
HSsl 30HA crekypa). B ¢iaoil BBOAWTCA KeATOOGpa3YIOIHE 1BETHOM
KOMIIOHEHT, RalWHi B c¢Jydae ero NpoABJieHHA LBETOASJeHHOE
KenToe usobpaicenue,

Cpennnit cnofi cencnbanusuposal K Anudam soaH 500—600 am
{3esienan 30ua CASKTPA) W COASPWMHT NypAyprooOpasyloiiuil nser-
HOH KOMIOHEHT, AAOLiki B cayuae NpOKBJIcBER (OTOCIOR LBETO-
JeneHHOe NYpRYpHOe HacHpakenne.

Huxcunfi caofi uysersuTened K TpeTH CMERTpa B AWANA30HE
600—700 um (xpacEas 3oMa crnektpa). OH €OAEPKHT B CBOEM CO-
cTape rogy6oli obpasyiownit MBETHON KOMIGHEHT H BAaeT B cjydae
NposABNesHs cl0os HBeToJedeHHoe roayboe usodpaenue. Haspan-
HOe pacnpellejleHHe CJAGEB, HMEHYeMoe ecTeCTBEHHHM TNOPAAKOM,
Yy HexoTOpHX $oTOMaTepuasios OLIBART H3IMEHEHO AN YAYYIICHHA
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peskocTH wu useronepefsun (Hanpumep, y orobymarn <«Poro-
ueet-6»).

Lisernnie mnosutTushblie (QoTOMaTepHaan HMel0T (oJee y3KHE
30HBl ceHCHOHJAH3ANUU (OTOCJO0EB MO CPABHEHHIO ¢ HEraTHBHBLIMHU.
ITon BepXHHM 3MYJLCHOHHBIM CJ0EM INVIRHKH PAaciogaraeTcs MKeJd-
Tt QuALTpOBBIL caofl, cofepmaninit Kosouanoe cepedbpo. Dunn-
TPOBBII ¢/I0f 3a/lepKuBaeT JYUn CHHEH 30HLI CNEKTPa W TeM CaMLIM
npesoTBpalaeT HX Bod/jeificTane na cpeaHnil U HUMKHHI 9MYJLCHON-
HEIE CJION.

Baaropapsi pasanuiod cnekTpajbHoll TYBCTBHTENLHOCTH CJIOCB
dotoMaTepuaa CTAHOBHTSH BO3MOMHBIM OCYINECTBHTh IBETOjelle-
HHe npn cremke (puc. 137). Tonumuna BMecTe B3ATHIX IMYJIBCHOH-
HEIX c10eB cocTapasier 20—25 MKM, (HUALTPOBOro ¢t — 2—3 MKM.
Huzkuuil smyabcHonnustii ¢noil Cuenaaercs ¢ NOMI0KKON JKeJaaTHHO-
BLIM KOJJIOHAHO-cepeOpsilibiM - NOJACJI0EM, BLINOJHSIOUIHM TaKKe
(yukuuH npotHsoopeoannoro ciaos. Cunsa wan uepHas (cepan)
OKpacka 3TOro Hojcaod o6eclBeuHBaeTCH B npouecce XUMHKO-(o-
Torpatuueckoli o6pabotiu oromarepuaa.

Ha puc. 138,a, 6 ofoznavenw: I-— cHueuynersurenpiufi cnofi; 2 — Kearsifi
GHABTPOBLLE caO; F— 3eJCHONYBRCTBHTEABIBI CJ0M; 4 — KPacHOYYBCTBHTEALHLL
CJIOH; 5 — MpoTHROOPenILHEE  Koanouano-cepedpantil noacaolt; 6 — nopjomka;
7 — 3AUIHTHLIA JKEJATHHOBLIA CA0M; 8 — NPOMEXYTOYNHE MeAATHHOBHE COJH W

9 — Gaputopuii noacnofi. ¥ orobymarn «PoTouner-5» pacno0MEHHE CHHEYVE-
CTBHTE/ILHOrO H KPACHOYYBCTBHTCJILHOTO CI0EB BIaHMHO H3MEHSHO.

Cxema nosydenus nseTHoro ni3obpamerns MO HeraTHBHO-NO3N-
THBHOMY npoueccy. HeraTusuplii 1 NO3WTHBHKIT Npoueccs CKJa/Lbl-
BAlOTCH H3 11eCTH OCHOBHBLIX onepanuit (pue. 139):

I —cbemka. B pesyabrate 3KCHOHMPOBAHMST UBETHOrO HeraTHB-
HOFO MaTepHana B ero 3MYJbCHOHHHIX CJA0SIX C COOTBETCTBHH € HX
CHEKTPAALHON YYyBCTBHTECABHOCTbIO 06pasyloTcsi 4YacTHYHBIE UBETO-
JeJICHHBIC CKPLITHIEe H300paeHus,;

S 3 :
- 3 3 Oxpawubaemen & S 7
7 A3 3 o pomer yBem a
T A uder|S\ooben s \eaal) Odecybevubagmes T
AN S Oxpaurabaemen § A
AR N i3 pnyonsid ybem 4
' i wpawubaemes § g

”m ” l \ 2oqybod ybem
s et l::a‘&;&_’l, i 5

UL % Q%;“.f""’ Hednowra

oy 4'\;’-9”._;5 ,._ 3--‘0. ‘J

Pue. 137. llperofenenne B 1BeTHOR Herartup- Puc. 138.  Cxemu
HOH [JeHKe CTPOCHHS UBETHHX me-
raTusHOfi B oOpaulae-
Moft dotonaenor (a) u
porobymarn «Poto-
usetr-4» (0)
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SUTEBHOIO Dpoueces* =



2 — upetro2 nposbacHue. Ha 3KCNOHUPOBARHEIX YHaCTKAX KaxK-
Ioro cjos ofpasyeTca MeTamilHYecKoe cepedpo H COOTBETCTBYIO-
wuit c/ow Kpacutenab. Cleayiolwias cpasy nocie UBSTHOrQ MpoAs-
JAeHHs onepauls AolpoABJjeHUA olecneunBaeT HeltTpanu3aiHio
HBETHOrO NPOSIBJAAIOUIEro BEIUECTBA, OCTABWEroca B (OTOCACHX NMO-.
¢J1e UBETHOTO NPOABACHHA, H IPEAYIPLIKAALCT €TQ BpeLioe BAKAHUE
npu AafbHeRINY onepauMsx, a Takmke cnocodcrayer xopowsed wog-
HPOH3IBOAHMOCTH Pe3yApTATOB NPOSBACHUH;

3 —otBeausatine n dukcuposanue. [py oTéenusanuy Bee Me-
rajauyeckoe cepebpo nszolpakenns, GUILTPOBOrO /104 B NPOTH-
BOOPEOJNBHOTO TIOACADS HEPeBOANTCS B JHEJe3NCTOCHHEePOAHCTOR
cepebpo, yhaansemoe NPH GUKCHPCOBAHHH M TPOMBIBKE BMecTe ¢
OCTaBUIMMNCA radoreHnnamy cepebpa n3 ¢orocaoces. [loayuennui
HeraTHs BOCMPOH3BOANT OGBEKT CbeMKH B OGPATHHX (AOBONHHTED-
HbiX) [BeTax; '

4 —mnevaTh (IKCTOHUPOSAHHE) ¢ HeraTHRa Ha UseTHYIO (HoTOOY-
Mary # NoJAyueHHe URETOAELNEHHOIO CKPBLITOTO H30OParKeHHa;

5 — NBeTHOE NpOsBAEHNE;

6 — ordennBanve B (puKCHPOBaHRE,

Mexkay oTaensubiMH cTAfiiMH 06paloTKN CleAyloT onepault
NPOMBIBKH, ABAAICWMKHecs 0Oa3aTenbHbMI. lipeTHoe usobpaikente,
noanyydentoe Ha dorodyMare WK HO3HTUBHOR TJMeHKE, BOCNPOU3BO-
EHT 00BEKT CHEMKH B HATYpanbHEIX LBeTax.

Cxema mosyueHHA UBETHOrO H300parieRud no meroiay ofpauie-
HuA. 3TOT MeTOX NO3BOJAfAeT DOAYYHTL NO3NTHBHOE H300paIKeHHE
Ha TOM »Ke MaTepHasie, HA KOTCPOM MPOH3BOAUNACh ChEMKA, IMYMlb-
CHOHHBIE CJIOH IBeTHHX obpallaeMpix doTomMaTepHaloB pacnrofo-
JeHbl B €CTeCTBEHHOM ROpsAJAKe, T. e. BepXHHH CJAoH 4YyBCTBHTENEH
K ciHel 30He cneKTpa H COAEPHKHT KeATeOOpasyiowllifi KOMOOHEHT,
cpefrnil cofl (3eMeHOYYBCTBUTENBHEA) CORepKUT BypRypHOOGpa-
3YIOLIHR KOMNOHERT H HHMAHUI cJofi (KpacHOuyBCTBHTE/bHBI) coO-
AepPKHT ToayGoli obpasywnit KOMAOHeHT, {xeMa MOJYYEHHsA LBeT-
HOro 11300pamenis Ha obpamaemoli nenke npeseaena Ha pHc. 140,
Ipouece cocTonT H3 MATH onepauyii:

1 —cbemra. B pesyabTaTe SKCHOHHPOBAHHA B 3MYJBCHOHHBIX
CJIORX LBeTHOrO obpaltaemoero GOTOMaTepHala B COOTBETCTBHE C HX
CIIEKTPANbHOH YYBCTBHTEABHOCTBIO OOPA3yIOTCH CKPLITHE LBETOAe-
JIeHHBle H306paKeHIq;

2 — uepHO-6e0e TpPOABNeHHE. B 3KCROHUPOBAHHBIX Y4aCTKAX
Kaxaoro c¢iaos ofpasyeTca HepHo-6eqoe cepeGpsHOoe HeraTHBHOE
uzobpaxenue. He noasepruiecs AefCTBHIO CReTa KPHCTANNsl

@ — o8heKT CBEMKH; O — CRDPBITOE NETATHBHOE H308paMeHHe, 8 — npeTHolt HeFaTH8 (nocae
LBEeTHOTG NPOABACHHA), & — ro10BWi LpeTHOR HEraTHR [(nocne orGeldBaHHA W QHKCHpOBA-
HHA)}; ¢ — HEeTHOR HeraTna (NpH paccMaTPHBAHHHY Wa NpocBeT UBETa HA HEraTHBE SOMONHM-
TeluHs H UBeTaM COBONTHAA}, ¢ — [MEYAThL ¢ HETATHEA Ha uperdywr (Muorochnofinywi dorto-
GyMary, o — CKpHTO® NO3MTUBHOE K200PaMenWe; 2 — MEETHON TOIHTHE {NOCAR  UBOTHOTO
NDORBAENHA); & — FOTORKWIR HBETHOR NO3HTHS {NOche OTOSNHEAHNA K DUECHDOBAHHA}, K —
LEeTHOe wnaolpasenpe O0BEHTa TpH paccMaTpHBaHdd OTNeYaTHa; [f-— Mentelii duAbTposmfi
cagi; 2 — cepult NpOTHDBOGPEDALALIE cAod; J — ocHoRa Maenkn
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Pue, 140, Cxema noayue-

HHA userHoro HaoGpanie-

HHA Ha obpautaemoil naen-
Ke:

a — ofnLexT CLEMKH, a—
CEpHToe w3ofpamenne nocae
SRCNONHPOBAHKA; & — OUICHKA
nocae sepuo-Genoro nposBae-
HHf; 2 -— naeHka nocae 3a-
CBETKH (B1OpPOTO  3KCNOHHPO-
vanun); d — naenka npocae
UBETHOrD DPORBACHAR; € —
naenka nocde OTOHCANBAHNAL
M — paewKa pocie uKcHpo-
Banpa (roroswil meeTHof rm-
aurie); 3 — noeteoe paoclpa-
wenne ofpexra; | - menTmit
duasTposi eaoil; 2 — cepuifi
npoTHBOOpCONLHLEA caoh; I —
ocHOBA ICHKH



rajiorenuaa cepeGpa B uepHo-GesioM nposiBHTENE octatorcs 6e3 u3-
MEHEeHH,;

3—sacserka, uam Bropas 3kcnosuums. Ilpn sacserke obpa-
3yercsi CKpuIToe H3oOpaX<eHHe HA YYaCTKaX, He NOABEpPruiuxca uep-
110-0eJI0MY NPOSIBJICHHIO W SIBJSIOILHXCHA MO CYTH MO3HTHBOM, T. €.
o0paTHBIM 110 OTHOIIEHHIO K HeraTHBY H300paKenueM;

4 — usernoe npospiackie. Ha sKCnORHPOBAHHBIX BO BpeMmst 3a-
CBETKH YYaCTKaX KaJIoro HenposBJeHHOro B 4YepHo-Gesiom Ipo-
ABHTENE ¢jos o6pasyercs MeTaTHuecKoe cepedpo H COOTBETCTBYIO-
UHA €010 KPacHTe b}

5—or6eansanune. Bece merasanyeckoe cepeGpo usoOpazkenis,
(PHALTPOBOIO CJIOSI M NPOTHBOOPEOJLHOIO INOACJO0A NEPEBOAHTCH
B rajgoreiuj, cepebpa, ynaiaseMmblii H3 uHX B pactBope (puxcaixa
H IPH OKOHUATENLHON NpPOMBIBKE.

B npouecce obGpaiuenus, Kak B B HeraTHBHO-MO3NTHBHOM IipoO-
ecce, MEXKAY OTAeJNbHBIMH cTajiuAMH 00paboTKH CJAeAYIOT CTPOro
obsizaTeibHbie  onepauud npomuBkH. [ToayuenHoe nszoGparenue
BOCIPOU3BOAHT OOBEKT CLEMKH B ero HaTypaJbHBIX LBeTax.

§ 3. CbEMKA HA UBETHbLIE ®OTOMATEPHAJIDLI

®otorpaduposath na  MHOIo-
caofinble uBeTHeie (GoTOMATEPHAJB MOKHO JIOOBIM COBPEMCHHLIM
dhoroannaparom, O6muil cpeToBoll NOTOK NpH Nonajaanny Ha MHO-
rocaoinbli uBetinoil GoromarepHas AGAHTCH H3-3a PA3IHUHON ceH-
CHONJM3AUHH CJI0EB HA TPH HACTHUHBIX ONTHUECKHX H300pamenus:
(cuHee, 3eseHoe W Kpacdoe), M KaxKaoe H3 HHX oOpasyeT B OJHOM
13 cJ0eB CKpbiToe H3oOpaxkenne (puc. 141). Ilpouece aenenus ob-
1I[Er0 CBETOBOrO NMOTOKa HAa TPH YACTHYHBIX H300paKeHis Ha3blBa-
erca yaerodesenuem. Ouo o0YCAOBJACHO PasJUYHON COEKTPabLHON
YYBCTBHTEJILHOCTBIO €J0es H TPOHCXOAHT B MOMEHT CheMKkH (miu
nevatin). Llsernnie chemoynsie CBETOPHALTPL NPH HBeTHOM (hOTO-
rpadupoBaHHN He NPHMEHAIOT, 32 HCKJIIOYEHHeM CNeuHadbHBIX KOH-
BEPCHOHHLIX CBETOMUJABTPOB, MNPHBOASUHX NpPpH  HeoOXOAHMOCTH
cnekTpabHblil cocTaB nponyckaemoro OOLEKTHBOM CBeTa B COOT-
peTcTBHE ¢ TpeboBanusmit useTHol dortomieakn. Baxnoe snauensue
MpH IBETHOI CheMKe HMEeeT CHeKTPaJbHLIi COCTAB CHEMOYHOrO OCBE-
LlCHHA, €ro KOHTPAacTHOCTL, COOTBeTCTBHE (hoTorpaduueckoii -
pPOTH ChHEMOUMHOrO (oTOMATEpHATd WHPOTE (UHTEpBaay spKocreil)
00BEKTa CHEMKH, TOUHOCTH ONPEACJCHHS IKCIO3HILHH.

Jns nBeTHOI ChEMKH BHIYCKAIOTCH MHOTOCJIOMHBIE HeraTHBHLIE
niaeHku Apyx tunos: IIHIL — a5 chbeMku 1pyn HEBHOM OCBElLeHNH
¢ userosoit Temneparypoid (6anancosoii nHopmoii) 5500 K uan npn
OCBEHIeHHH HCTOUHHKAMH HCKYCCTBEHHOrO CBETa C COCTaBOM H3Jy-
ueHns, GAH3KAM AHernomy csery; ILIHJI— aas ceemku npn csere
JlaMn HaKaJHBaHHs ¢ 1IBCTOROI Temnepatypoit 3200 K.

Yaos/ieTBOpHTENbHAS LBETONEpe/laya HPH CheMKe Ha IBeTHHE He-
ratuphbie B obpautaeMpie hoToMaTEPHaAIbB MOKeT ObITL JOCTUTHYTA
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.~ TOALKO® NPH YCIE€BHN COSTBET-

/' N &{MJ CTBUSA CNEKTPARBHOrO COCTABA
b Oumefbysii CBEMOUHOrQ QCBEeeUd NpPH-

engié MeHAeMOMYy oToMaTepHany.

N ] D10 TpeboBanue cpA3ang <

TCM, UTO HCNOAR3YEMBIE AAHA
CheMKHE HCTOUHUKH CBeTa MMOo-

[ | pPAa3HOMY pacnpeAeasioT cBe-
3eneng- _ TOBYI0 DHEPIHIO HpH u3JyHe-
wydembumens. Hun csera. [lpn ¢bemkax He

S S

”W”‘”‘/ PEKOMEHAYIOT NPUMEHSATH CMe-
|| \ wakHoe oceenienue (JTaMIbl
HAKAJUBAHIE H JIAMODL AHEB-
Horo ceera). Mcknwouenne u3

3TOr¢G npaslina  COCTaBAAIoT

Apacus - cayuaH, Korna TpebyeTcs mo-
YOI mERs :

JYUYHTL Ka Koe-mibo crnennaib-

CBemovybe mBumens naocms

stk e

] ,/ § Hoe adpeKTHOE UBETHOE OCBE-
50 w07 450 500 530 600 550 700HM HIeHHE. Hanplmep, A9 O0A-
YepKUBAHWE UBeTAa 00LEKTA
Pne. 141, Kpnsue FI‘IEKTD&.‘-‘J[:HO_I? U¥BCTEBH- CheMKH HJAH [H3MeHeddna ero
TCRRUGCTH BECTHOIN HEFSTHBRHOH AASHKH LBeTa HOJTbS}’EOTCH LBCTHBHIM
(okpaiednsM) cBeToM. Liper-
Hble MOBEPXHOCTH, OTPaNas CBeT, MOTYT oOpa3oBaTk Ha 00b-
eKTe CheMKH UBeTHble pedinekcel. Hanpamep, pedaekce oT uper-
-HOTQ TJIAThA NA0T Ha AHUe [OPTPLTHPYEMOrC HeXelaTeldbHBl UBe-
TOBOK OTTeHOK. Ecau no KakuMm-uGo DpHuMuaM DPH CheMKe He
YAaoes npeaynpelnTs obpasoBadne Ha oObeKTe peduiekca, TO NpH
f1e4aTR B Kalp BBOANT 4aCTh pedeKTHPYIOUIER NOBEPXHOCTH, UTO
HECKOJIBKO CMATYAET 3TOT HEJOCTATOK. B HEKOTOpHX ¢1yvyasax ¢ no-
MOlbI0 pedNeKCcoB MOAVYAKT HHTEPecHblE XYHOMEeCTBeHHEe 3¢-
(exrbi. [as uBeTHOH CbeMKH NPHUMEHAIOT Kak ofulee, TaK H Ha-
npasfeHuoe oceeutenie. Hasuyne uBeTa AAaeT BO3IMOIKHOCTH MpH
useTHoM QotorpadHpOBAHHY OTKA3ATHCH OT HEKOTODHIX BUAOB Ha-
NPaBJeHHOrO OCBEILEHHA, VMEHBLIHTL ero KOHTpacTHocTh. lleneco-
00pa3noCcTh CHHMEHHA KOHTPACTHOCTH OCBelleHdss MpH  UBeTHOM
ChbeMKke C(Bfi3aHa Takke M C Maaodl QoTorpadiiueckell WHPOTOH
LBeTOQOTOrpaudeckHx MaTepHasos. IIpn oueHs Goabilofi wHpOTE
sproctell 00beKTa CheMKH BO3HHKAET OMACHOCTh HCKAMKEHHS [BETa
B CBETAX H TEHAX H30OpaxeHuss, TAK KaK B 9THX Mecrax usodpa-
WeHHe nenafaeT B 06AacTh HefAoAepkKex 1t nepejepmex. Ocpene-
HHE CYHTAETCH HOPMAABHKM IO KOHTPACTHGCTH, €CAN OCREIeHHOCTD
TeHEeBhX Y4YacTKoR obbexkTa cbheMkn He Huke 40 % ocBenleHHOCTH
BLICBEUEHHBLIX YYACTKOB, T. e. eCJH KOHTPACTHOCThL OCBeLleHiua He
Boine 1:2,5. HecmoTps Ha Takoll He6GoAbINON JAOMYCK, NpH HBET-
HOl Cbemke MOXeT OuITh NMOCTPOEH He TONBKO TOHalbHHE, HO H

CBETOTEHEBOIl PHCYHOK. :
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- OQiRUM H3 YCAOBN 1P ABHABHOCO BOCTIPOUIBENSHUA OGLEKTA NPH
UBETHOII CbeMKe ABAAETCH ONpedeneHHe HOPMaJbHbLIX 2KCMO3HIHAA,
AaBaeMBIX TPeM Ca0AM WBeTHOTO doToOMaTepHala, BeXalnliXx B npe-
jJegax TpPAMOJNHeHHBIX YYaCTKOB XapaKTEPHCTHUECKHX KPHBhIX.
B cea3n ¢ Tem uTO HBeTHHIE PBOTOMATEDIIANB UMEIOT OUeHb MaNylo
toTorpadHUeckyI0 MHPOTY M HCNONLIOBAHHE OGMACTH HeLoMepiKeK
U NepefeprKeK NMPHBOANHT K 3HAUUTENBHEIM HCKaXKEHHAM [BETOfNepe-
Jaun, npu UBeTHOH cbeMke TpebyeTcs OUelb TOYHOE Ofipe/leseHHe
BPEMEHH 3IKCNOHMPOBAHHA (MO CHOMKETHO BaXKHOH vacTH ofkexTa
cbeMKn)., OnNTHMaabHOlt »Kcno3uuuel ABMASETCH TAKOE KOAUYeCTBO
cBeta, JaBaeMoro Ha otocaoil, KoTopoe obecneunsao On noayue-
- HHE HA LBeTHOM HeraTuBe CpeaHell paoTHocrd (HanpEMep, MJOT-
Hocty auua 8 noprpere) D =0,85—1. 3 Bcex H3BeCTHHIX CHOCO-
0oB Hawdosee TOUHBIM R NMpHEMJIeMBIM AJS LUBETHOH CbeMKH culi-
TaeTcst Cnocnf onpeseniedMsl 3KCMO3KMRIM M0 pe3yabTaTaM 3aMepa
OCBELIEHHOCTH H/H #PKOCTH CIOKETHO BaXKHOIN yacTH o6berTa ¢ no-
MOLIBIC (POTOALKTPUUYECKHX SKCACHOMETPOR UAH TOUEUHOro ap-
KoMepa.

LeerHne droTonaenkH.  Jas oduiedortorpadpuveckux ueneii us-
FOTOBJISIIOT liBeTHBIE (DOTONJEHKH cJelyoilux Mapok: <«doro
IHH-32» — HeraTRHAA MaCKHPOBAHHAA AJA CHEMCK DNPH AHEBHOM
ocBemeHny; JC-5M — HeraTHBHAA MACKHPOBAHHAN AJg CHEMOK
npi auesnoM ocpemenin; «®oro LEHJI-32», «Poto UHJI-65» — He-
TATHBHLIE MACKUPOBAHHKE AR ChHEMOK [DH OCBEULeHHI JaMnaMi
HakanuBanua; [1O-22 — oGpaiyaeMele M8 CHEMOK {IPH AHEBHOM
ocBeuleHun; L[LO-3210, HO-90J1 — o6patiaeMbie ARa CHEMOK MpH
OCBEIEHHH AaMnaMi HAKAJHBAHHA.

... OcnoBHbie XapaKTCPHCTHKH LBETHLX HEraTHBHHX ($OTORICHOK

! L4 &

WE A m?ﬁfs%» UhiAss  ACSM
CBeTouYBCTENTENLHOCTE 32 32 65 32
Pexomenayemsiii  xospdn- 0,7+£0,1 070,01 07401 0,6540,05
HUEHT KOHTPACTHOCTH
CPEAKEro A HHAHETO CAOEB

Guas dortorpaduueckan 0.9 0,9 1,6 8,9

MHpOTa, He Menee
OtiacHenne oT Gananca 2,5 2.5 2,5 25
CBETOYYBCTEHTENBHOCTH,
He Gonee
Orxaonenie or 6Gananca 0,1 0 0,1 01
KOHTPACTHOCTH, He Goaee
Paapenaiomag cyocot- 58 68 63 58

HOUTh AR Gejoro  CBeta,
AHBHI Ha 1 MM, ue Oonee

FapaHTHiHBIA CPOK roaHOCTH UBETHBIX HeraTHBHBIX MaCKHPO-
BAHHBIX NJNEHOK— $ Mec, NBETHHX HeraTHBHBIX HEMACKHPOBAHHHX
H ofpallaeMblX nJAeHOK — 1 roa. B TeveHle rapaHTIiHOrO CpoKa
RONyCcKaeTCs CHHXKeHue o6lel cBeTOYYBCTBHTEIBHOCTH UBETHEIX He-
FATHBHLIX NJACHOK He Goace uyem Ha 50 %; userumx ofpaitaeMuix
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(dotonaenox ne Gonee uem Ha 40 %. Ilpu stom po/mKHE GBITH OGec-
neyeHn yCTaHOBJACHHBIE YCJAOBHSI XpPaHEHHHA 3THX ¢0TOMaT€pH3ﬂOB.

OcHoBHbIE XAPAKTEPHCTHKM UBETHMX o0pamaemsix (oTonieHoK

11022 HO-3211 HO-901
CBeTouyBCTBHTENLHOCTD, 22 32 90
He MeHee
Orkacnenne ot Gaaanca 1,8 1,6 1,6
CBETOUYBCTBHTENBHOCTH,
ne Gogee
Kosthdnunent xontpacr-  1,8—22 1,8—22 1,822
HOCTH
Oixaonensie ot Gajsauca 03 03 03
KOHTPAcTHOCTH, He Gonee
IMonesuuit uurepsan 9xe- = 1,2 1,2

nosuunii,  onpenenfeMuli

No  YHACTKY Xapakrepu-

CTHHECKOR KPHBOI Mexay

naoraoctsimu 03 u 2,1,

JK-C, HE MeHee

Marcumanabnasn onTHUE- 2,2 2,2 22
CKds IJIOTHOCTH Ka)aoro

0%, He MeHee

MunnManbran ONTHYECKAR 0,25 0,25 0,25
NAOTHOCTh KAMKAOTO €104,

ne Gonee

Paspemawomas  cnoco6- 70 53 53
HOCTB, JUndil Ha 1 MM, He

MeHee

Lisernpie dorodymarn. OcHOBHONI acCOPTHMEHT BKJOYAeT TPH
Mapkn HBeTHHX (orobymar: «Potouser-2», «Portouser-4», «Poro-
uset-6». Ilserdnie (oToHyMarH H3roTOBASIOT CJAEAYIOWHX BHAOB:
1o naoTHOCTH (Macce) OCHOBBI — KapTOH; MO CTPYKTYpe HOBEPXHO-
CTH — IJalkas ¥ THCHEHAs; MO XapakTepy NOBEPXHOCTH — ragmuile-
Basi; 10 rpajalHoHHLIM rpynnam (1oJe3HoMy HHTepBaJy 3KCIO3H-
i) — HopMasibHas #  KouTpactuas. QopmathHnle ¢orobymarn
nmetor pasmep or 6 X9 no 50X 60 cm, pyaonunie — unpuiy 90
# 100 em n pauny 50 u 100 m.

@otobymary «DoTtouper-2» NpUMEHNIOT AN KOHTAKTHON H Ipo-
CKUHOHHON (poTOneuaTH ¢ HBETHLIX HEeMAaCKHPOBAHHBIX HEraTHBOB,
«®otouper-4» n «Poronser-b6» — 119 KOHTAKTHOH H NPOEKUHOHHOM
IevaTH ¢ UBETHLIX HEeratApoOB, COJAEPZKallHX MAacKHDPOBaHHBIE KOM-
NOHEHTL. BHnyckaloT TaxxKe uBeTHHle oOpamaemuie (oTOOYyMAru
NS TiedaTH ¢ HBeTHoro nHanosutupa. FapanTuiinbifi cpok Xpane-
HHsSl UBeTHRIX (oTobymar— 12 mec ¢o ang Bunycka npH coGJio-
JIEHHH YCTAHOBJIEHHBIX MPABHJ XpaHeHHS.

OcHoBlme XapakTepHCTHKH uBeTHLX ¢oTodymar

«Poronser-2» «Dorolser-4»
Hopmans- Koutpacr- Hopmans- Koutpacr=
Han Han Ha# HAR
O6imas cpeTouyBeTBH-  5—25 5—25 3—12 3—12

TEALHOCTE



»

«roToine T2 «@oronpeT-4»

Hapetans- Kourpact HopMans KontpacT .
HZA HanA Has HadA
Honcaupil wnrepsan ske- 1,3—1,6 1-1,2  13—16 I—1,2
nozuulfi, aK-¢
Koadduunent  kourpacr-
HOCTH gas (poTodyMary
TIAKUEBCH 18—24
THCHEHOH 1,6—2,1
Makcumanruaa onTHYE-
CH49 MAOTHOCTE AAsl HO-
TOGVYMAErd, ge Megee
FA9RURBOH 2
THCHEHOR 1
Onthyeckasn MAOTHNCTE
BYaAK 3a cBeTOodpHABTpOM,
He Goaee
KpacibiM 0,1
SeNenLM 0,2
CHHHM 0,2

OcHoBHbe XapakTepncTikH hotoGyMarn «PoTouseT-4»
CBeTOUVECTBHTCALHOCTD 45415

Kosdduunent KOHTPACTHOCTH 3€neno-
UYBCTBHTEILHOCO CJIOSl B HHTEpBase

nioTHOC TR '
06—18 : 3—0,4
0,1—-3,6 1,60,2
MagcHManbRan oONTHYeCKAs [VIOTHOCTL, 2,2
he Menee
OnToueckaa NAOTHOCTE Byadw, ke @o- 0,1
Aee

8§ 4 XUMHMECKHE OCHOBbl HBETHOH ¢OTOrPA®HH.
LBETHBIE NPCABHTENH

LlpeTHoe n3obpaskexHue Ha 3KCMNO-
HAPOBAHHOM MROTOCJO{HOM HBeTodoTOrpadnyeckoM MatepHase
OOJYUAKT OYyTeM IBeTHOrO MNPOABNEHHS —— CAOKHOTO B {IH3HKO-XH-
MHYECKOM OTHOLeHHH mpouecca, [Ipn 1BeTHOM npoABAeHUn B KawX-
ZOM 43 TpeX CBETOMYBCTBHTENBHHX caoeB (poTomaTepHasaa olpa-
syerca uepHo-Oedoe cepebpaBoe niobpaxeHHe, a TaKiKe YACTRYHOS
usobpaxeHue, cocTORlee H3 KpacHTeNq (KEATOro, NYPHypHOTo HiH
roay6oro). Tlocne orTfenusanng, T. e, OKHCJAHHA MeTaAHYeCKOro
cepefpa H300pakeHH B PacTBOpE KEJE30CHHEPOAHCTOrO KaljHA H
HocJHeyIOlIero yAaneHus Bcex coelnHeHuit cepefpa B3 (HoTocioes
B pacTsope duKcaxa, B QOTOC/A0AX OCTaeTCsl TONLKO H30HparieHHe
%3 KpacuTeseli, iBeT KoOTOpHX OydeT olpaTHbiM uUBeram o0BeKTa
CheMKH.
Peakuur ofpasoBaHus MeTaJsHuecKoro cepefpa H Kpacureneii
NPOTEKAIOT [IOYTH OAHOBPEMEHHO H MOryT OuiTh Bblpaxheﬂbi clle-
Ayolled cxeMofi: S
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fepsaa cradua

IKCnOHH~ Tlpoasasio- Meranange- © Ipoayxr

poBaHHBE '_I_ mee gelge- . ckoe cepedpo + OHHCHASHHA

FANCIeHHA, CTBO NPOABARI.

copetpa } wero  pe-

IMeCTBa

Bropan cradus

[Tpoaykr oxncne- setoobpasyio-

HHA  NPOABIAK- + Wwasn KonoHeH- = Kpacurens

WeTs BemecTBa Ta

Cocras wuserHoro nposbutens., llBevHolt npossdTens B nNpuH-
LHIIE COLeDIKHT TAKHE :Ke COCTABHBIe YaCTH, KAK Il yepHo-Oeawii. B
€ro CoCTap BXQAAT: NMPoABAAONIEe, KOHCEPBHpYIOILee, YCKOpAOLIEe,
IPOTHBOBYAAHDYIOILee BElUlecTBa, BOAGYMSATYailee BeulecTBO, Tpe-
JOTBpaligQUlee OTAQKEHIE BePACTBOPIMBLX coqell Kaabuua N Mar-
#HHa B oTOCAOR, W PACTROPHTENL (Boga).

IIpossanioujue seuwjecTsn, TIPUMEHSeMble B UBETHLIX APOSABUTE-
JAAX, OTHOCSATCH K NPOM3IBOAHLIM NAPAAMHHOAASTHAAHHWINHCYILPAT
LIIB-1 n napaaMudHO3THJICKCHITHIaHHAuACYabhaT LIIIB-2.

Koncepsupgrouyue sewjecrsa — cynbpUT HATPHA H THAPOKCHI-
AMBHCYAL(DAT — BROAAT B NPOABHTENb AAS yMeRbilleHUA CKOPOCTU
OKHCJIeRHS LBETHOTO MNPOABAAOUIErO BellecTBa KHC/JIOPOAOM BO3-
Ayxa. BeegesHe ABYX COXpaHsliOMINX BeIleCTB B COCTAB ilBETHOMQ
nposiBuTeaa oGBACHASTCA TéM, HTO OHH, HAXORICH B PACTBOpe OAlNO-
BpeMeHHO, faxe B HeGOJBIIHX KOJNHUYECTBAX DOECHeYHBAOT HaHMyY-
ee npefoxpanense TPOABAAICIIETC BeliecTBa 0T oxkuchenns. Ho
A06apNeHRE B APOABHTEAL JULIHUX KOJUYECTB CYAbMITAa HAaTPHA
HeeRaTeAbHO, TAK KAaK OH, HefiTpadH3ys NPOAYKTLl OKHCJAEHHH
NPoABASAIOWIEre BellecTBa, 00Da3yOILdecss NpH (poABJIeHnH, npe-
narcTByer obpasoBaduto KpacHtetell, Doefenue NHMLHUX KOJHUECTH
THEDPOKCHAAMAHCYIbDATA TaKMKE HE pPeKOMeHAYeTCH, TaK KAk 3ToT
KOMIOHEHT, 06aaiasd OpOsABIAKUINMH CBONCTBAMH H BOCCT2HAB/IH-
Basl TONLKO MeTaJdnnyeckoe cepelfpo, BHI3OBET MAJLIA BLIXOA KpacH-
Tena. Kpome Toro, coxpassiouee AeficTBie THAPOKCHNAMBHCYABDAT
OKa3biBaeT TONLKO RPH HAJAHYAA B pacTBope CyJAbPHTa HATPHA.
Hanayuiselt KouuenTpauunefi cyiwndura HaATpud M THAPOKCHAAIMUH-
cyanata B GPOSBHTENE CYHTAETCA WX KOJHUECTBO, He TIPEeBLILIA-
uee [—2 r/m.

Yekoparowum 6eu{ecTeéoM B LBETHOM NpOSBATENE B OCHOBHOM
CAYHUT yraekucauit xaanfi (moraw}. B HexoTopwX caywasax Haxo-
AMT DpUMeHeHHe ApYyras yraekHcsias Hiellouh — yrieKuCaelfl saTpui
{cona). ¥raexucasie Henoud BBOJAT B KoiudecTse 50--80 r/a.

TTporusosyasupyrowiue seujectsa BBOJRAT B NPORBUTENb AN
npeaynpexaenns o6pa3oBaHMs B INPOABAREMOM (oTOMarepnase
upeTHoH Byaan. B KayecTBe WpPOTHBOBYANUpYIOLIEro BelecTBa He-
nonL3yeT Gpomuctril kaxui (0,52 r/n).

Boloymzreuqiongue 6ewjecTsqd TNPeAYIPEKAAIT OTJQkKEHHe B
SMYJALCHOHHOM C€J10€ HepacTBOPHMBIX COeAHHEHHH KaJibLUA H Mar-
nugt. B KauecTBe Takux BewiecTs OOBIYHO HCNOAB3YIOT ABYBORHYIO
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ANHaTpuBYI0 cons sTHAenanaMuH- N, N, N‘, N'.verpaykcycHodl kue-
NOTH (ABYHATPHEBYIO COJMb STHIEHAHAMHHTETPayKCYCHOI KHCAOTH —
TpHaon B) n pexcameradocdar Hatpns. IlepBoe u3 5THX. BewiecTs
obnagaeT Gojee MHPOKAM AeiiCTBUEM, YTO BHIpaikKaercs ero ¢nocob-
HOCTBIO MpeAynpeXAaTh BO3HUKHOBEHHE B NPOABAAEMbLIX POTOCAOAX
HEKOTOPHIX BHAOB BYAJH, MOABAKIOLIAXCA HHOTAa Ha DBeTHOM H300-
pa’KeFuH NpPH HaJAKYHH B BOJe HAH B PeakTHBax caeaok mean. Kpo-
Me TOro, 3TH BellecTBa, YMeHbillad KOHUEHTPAll) HOHOB MeaH, KO-
TOpHE OKa3BIBAT Kataautudeckoe AeficTBHe NpH OKUCACHHH CYJAb-
(ETCOAEpHKAUILrO MPOABHTENA, NPEIOXPAHAINT TeM CaMblM €ro or
OKHCJIEHHS KHCJAGPOAOM BO3AYXA.

~ XHMHYECKMe DnpoHecch, NPOHCXOAsiiHe npH ofpadoTke ueer-
HHX (GOoTOMATEPHANOB. DMYIbCHOHHHE ¢A0H OBeTHHX ¢oTomarte-
PHANOB OTAHYAIOTCA OTF JIMYJbCHOHHBIX ClOEB  uepHo-Oelbix
MaTepHaJoB TeM, YTO B HHX KpPOMe TajoreHuzos cepedpa, ceHCHOH-
JIN3ATOPOB H APYrux OGLIYHBIX A0GABOK BBOAAT OcOOLie BELIECTBA —
KOMNIIOHEHTH LBeTHOIO MNPOABNEHHA, W/AM LBeTHbie KCOMIOHCHTHI,
UMeolLIHe PAa3NUHoe XWUMHYEeCKOe cTpoedlle H ITAUlie ofpenesed-
HLIA HBeT B 3aBHCHMOCTH OT ¢JIGH, B KOTOPHIl Ka#AbH KOMMNOHEHT
BeefeH. Jloa NCKAIOYEHHS BO3MOMKHOCTI mepexona {aunpdyaun)
HBETHOTO KOMNOCGHEHTA H3 clon B Coil ero «yTamenfwT», BROAA B
COCTAB MOJEKYJAH AJHHHblE YII€BOAOPOAHEE lemouku. Taxue
«yTRM(ENEHHBIe» MOJEKY/B Ha3blBaioTesd  HeAuddHyHAUPYIOULEMA
komaoHenTaMu, IlpuMepoM MomerT CAYXKHTL roay6oil HadpTOAOBRI
KOMIIOKEHT € YTNeBOAOPOAHEIM OCTATKOM

OH o
@CO ‘NH-CH,—CH;—~CH;~CH,~CH;~CH,—CH,—CH,~CH,~
e TR

SO _H,—CH~CH—CH,—~CH;CH;~CH;—CH,—CH,

Ilpn Hanncawwn CTPYKTYpHEIX GopMyn HeaAnddYHIMPYOINAX
KOMNOHEHTOB YrieBONOPOAHasA leNb H3oOpaxkaeTcs B BHIE OAHOM
rpynabl {(vaupumep, CisHsr}. OIAAM H3 HEAOCTATKOB UBETHLHIX KOM-
NOHEHTOB sBAdETCS MaJsaad CTOHKOCTh RAaBaeMEIX HMH KpacuTeJed,
YTO BBLIPAKAeTCS B H3MEHEHHH LBeTa (BLIUBETAHHU H30OparKeHns)
KaK Ha CBeTY, TAK W NpH XpaHeHHW B TeMHOTe. XHMHUECKle peak-
IHH TPH IBeTHOM NPOABACHHH MOXKHO BHPAa3HThL C/ACAYIOULEMHA ypaB-
HEHHSIMHU:

o6pasoBaKue MeATOro KpacHTelsd B BepXHEM CJoe

: N(CH,), -
o 4AgBr + O +H ESCO“NHDOOHH

C
NH,
Hpoasnawutee
BOINECTBO NH-CO-C H,,
Hpernoil KoMOoORenT
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=4Ag+ (qus)zNON%co-NHO + 4HBr

FHeatwit xpacnrems COOH

NH-CO - C 5H,,
oGpasopaHue MyPNypHOro KPACHTENA B CPeHEM Cooe

N{(C,H,), H,C C—C;Hy,

]

4AgBi' + + oC N
K, RCCoH, SO,H
Hporsnawuer  [laeracit KOMUOREHT
BEMECTBO
= LAg + {CZH5)2NQN=C |C_C“H35 + ¢ HBr
: oC N '
N_05H4 * SOsH

Tiypoypebift KpacdTedb

" @GpasoBasue rolyGoro Kpacutenst B HUMKHEM choe

N(CH;), CO-NH-C,H,,
-2A¢Br + O + HO,S OH =
NH,
Hpoasasomes
BET[ACTBO Heeraoii kKoMuoReHT
. CO'NI'I‘C’&H37 )
=2AE+ (Csz)zNON= =0+ 2HBr + H 80,

Toayboii
Kpacniean

TNocae nposABienns HeraTHBa cegyeT onepauUHd AOTPOSBAEHHA.
OcHOBHLIM ee Ha3pavyeHHeM ABJASETCA NOBLIWEHHE BOCIPOU3BOAM-
MOCTH Pe3yJAbTaToB JPOABIEHHS.

B nosutuBHOM mpoliecce foc/e NPOABASHUA NCNOJBIYIOT OCTa-
HasnuBawomntt ciaboxucanii pacrteop, HefiTpanusywwmnil AefcTeie
HEeJOuH H ¢pa3dy e Mocje NOLPYmKeHHsa B Hero OTneyaTKa ocTa-
HaBAHBAIOWHA npoABieRile. OcraHasauBawIuil 1 AOTPOABAACILIAN
pacteopbl, HMes ¢nalyl KHCAYI peakuilo, fAepeBOAAT NPOoABAAlo-
Liee BeleCcTBO H3 OCHOBAHHA B COJb, JieTKOYRaaseMYIo H3 (POTOCIIOA,

[ipu ordenuBaunu MeTaldauieckoe cepebpo HepHO-GenOTo H300-
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paxeHus, a Takye cepeGpo (PHABTPOBOrO €J0A H NPOTHBOODPEOJb-
HOTO MOAC/ION B 3aBHCHMOCTH OT cOCTaBa OTGeMBaKONLEro pacTsopa
NePeBOANTCS B XeAe3HCTOCHHePOJAHCTOE HJH B rajorennanoe cepeb-
PO — BellleCTBA, JErKopacTBOpHMBIE B (hHKCAaXKHBIX pacTBopax. Ecau
oT0eNHBAIOLLKII PACTBOP COAEPIKHT B CBOEM COCTABE TaJIOrCHHAHYIO
COJIb, TO NMPOTEKAIOT jBe CJAeAVIOIIHEe peaKilHu:

4Ag + 4K, [Fe (CN)s] = 3K, [Fe (CN)s] + Ag, [Fe (CN)J;
Ag, [Fe (CN)] + 4KBr = 4AgBr -+ K, [Fe (CN)s].

Ocnopiioe na3nadeHHe TaJOreHHAHBIX coJeil B OTOe HBaIONUIHX
pacTsopax COCTOHT B YCKOPEHHH Ipouecca oTGeauBaHus. Xumuue-
CKHH mpouecc pacTBOPeHHS, HJAH (HKCHPOBAHHS, TaJOreHiH/1HOTO
cepefpa M KeJEe3HCTOCHHEPOAHCTOro cepelpa BhipazKaeTcsd AByMs
CACAYIOUIHMH YPaBHEHHSIMHU:

AgBr -+ 2Na,$,0; = Na; [Ag (5,05).] + NaBr;
Ag4 [FC (CN}GI + SNEQSQOQ‘ ==
== Na, [Fe (CN)g] + 4Na; [Ag (S:05),].

Ilponecc nposBJeHHs [BeTHBIX MO3HTHBHLIX H300paxenwuii H
CYLIHOCTb XHMHYECKHX peakiHil He OTAHYalTCs OT ONHCAHHBIX.
O6pazoBanne B 3KCHOHMPOBAHHBIX (POTOCHONX IKENATOTO, MYpIyp-
HOTO # roayforo Kpacureneil HasblBalOT TPafalnonHoil craauei,
ITonywaemnie B mnpolecce XHMHKO-(poTorpaduueckoii obpaboTku
¢otomaTepHana KpacHTeJH JOJKHE NONIONLATL HAJAYYEHHS TOJIBLKO
ONHOM cnexTpaabuoeii 3ousl. CHlsA 30Ha A0JZKHA NOTJIOHLATLCA KeJ-
THIM  KpacureseM, 3ejeHasi— NypnypHuIM, Kpacmas— roayosbim
(puc. 142). IMTorgomenne H3dyueHH B CTPOro onpeaesJeHnoii sone
na3pBaeTcsa noaesnsim. Kpacurean Kak HeraTHBHLIX, TAK H NO3HTHB-
HBIX (pOoTOMATEPHAJOB HMEIOT 3HadiTe/AbHbe NOOOUHEIE NOLJOLIeHHS,
Ha3bBaeMble BpeHBIMH. B cBsA3u ¢ TeM 4To npuMeHsieMble KpacHTe-
JIH HMEIOT noGounbie BpejiHble NOrJoULeHHA, PH neyaTh obpasyoTes
LUBETOeINTENbHbIe HCKaXKeHHS, YTO BLIPAayKaeTCst B MaJ0il HacLimeH-
HOCTH UBETOB, Npubaizaoiinxcss K cepomy usery. Hekamenus b
nepejadge HBETOB BO3HMKAIOT H3-3a2 HEAOCTATKOB B CHEKTYPaJbHOI
YYBCTBHTC/ILHOCTH IBETHHIX (PoTOMATEpPHANOB H HECOBEPHICHCTBA
rpajalHONHLIX CBOHCTB LBETHOTO H300paKeHud.

B ¢otorpadun noaysmm pacnpocTpadenie (OTOOMEHKH ¢ MAaCKHWPOBAHEBIMA
LBeTHLIMH KOMHOHEHTaMH (MackHpoBanHbie MISHKH), VAYYIIAONIEME HBeTORepe-
Aawy. Mackolt B TAaKUX MVIEHKAX ABAHETCH RAOTHOS [OGHTHEHOE OKPAMCWHOE H20-
Gpmeﬂne H3 H&CKIPOB&HHO‘U KOMIOHEHTa, He Hepemelmero B EPacHTe s [1pH
npoRBTeHHH. Gpaéo*ram{an MACKHPOBALHAS [LIEHEa HMEET MeaTn-opaniesyio
OKpacKy mo nceit nmosepxmocti. IIpm mewarn ¢ MackwpoBamHON NIEHKE B3 HBET-
noit gorobymare (nanpumep, «@Potouser-2») ypeAHUHBANT SHAUCHHE KDPPEKTH-
pyiouux cseroduasTpos, ocolenyo roayGoro, uem ofecneqidsaercs cosnaienke
useTosux Gajancos neratnsa w OGymarn. ITpn menoaszosanmn dotobymar «DoTto-
upet-4» u «@oronser-f» nrobaBouiibie YUALTPE HE TPEGYIOTCH.

KayecTBo HBeTOBOCHPOU3BEACHHS XapPaKTEePHIYeTCH HBETOBHIM
oxsatoM (poromatepuana. IlperoBoit oxBat Tem Ooublle, ueM
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N - COBEPIICHNER KpacHTenw W yem uiuie
H HacblUleH#ee MOrYT GLITH NOMYUeH
CHHHE, 3efeHsldl, U KpacHull Usera
@ fpa nomapHOM CAONKEHHH OLHOKPACOH-
Npix  #H3oOpaxcenddi. Tpu dacTHUHBIX
EBETHBIX H300paXEeHHR BOCOPHHHMA-
] IOTCA IJ1430M Kax OAHO MHOIOKpacouy-
il HOe, T. €, NPOHCXOAHT CHHTES LBeTOB.
PEPULIM  ryoupeTHBIE  H306PAKEHHH — HKedl-
# 10e, mypnypHoe B roav60e — Ha3biBa-
\ IOTCA COOTBeTCTBEHHO KedTo#H, nyp-
- nypHolt u roay6oil cocTaBAfWILHMHY,
¥ WK JKeThiM, BYPIYPHBIM U TOJYOHIM
YACTHYHHIMY H30GpaKeHHAMIS.
. Kauectao pacreopop oKasHBeaeT Gofurloe
Hemnn Taa BAHAHKE HA LBET TPOABACHHOrO H3aodpawe-
/ ] HiA. B .rlaéopampnu, rie TOTOBHT PACTBOPM,
KpoME XOJOEHON BOACHPUBOAHOA BoJAM Heof-
Y00 500 &8 O mer X0dnMa TropAdYad sofa, BO,I[& Ang cocTapgae-
HES PACTBOPOBR AoNXHA OulTe Gea npumeced,
Pue. 142, Kpushe ciexrpanbHoro  KOTOPHIE OKA3bIBA0T BpefHee BliufHHE HA Ka-

Begxnid e

Foerstycrue

TOCACGHICHHA Kpacn're.neﬁ: HECTBO UBETONEPEAAUH. (I]}{KCHI.))’IOLU.HE pac-
4 — mearoro; & — mypnyprero, & — Toopbl CAAYET TFOTOBHTL B OTHEALHOM MOME-
tanyGero WEHAH, TOTOMY 9T0 IONAAANHE AaXe HUYTOW-

HOMD KOAHMECTBA THOCYALDATA HATPHA B LBAT-
Woil ApoABHTess RPHBOAHT K oGPA30OBAHHI HA H30GPAMEHMH HHTERCHBHOHA nyp-
nypaoit syann,

Ilra npuroToBAEHUA PACTEOPOB HCAONB3YIOT NPENBAPUTENLAG NpPOBEPEHHDIE
xpMrvecKHe peaxTuBbl. Kancaedi nocieayouMii KOMMOHEHT BBOAAT B PACTROp
TOMGKO ROCTE NOAHOCO PACTBOpEHHR NpeAbliyilero. XHMHUSCKHE KOMIOHEHTH pac-
THBOPAIOT B HOPAAKE, YKA3aHHOM B pemente, NPH TeMnepatype poasl 25—30 °C,
Npi cocTagnesHn pacTBOpa CHakana GepyT NPHMepHO 3}: ofiero ofveMa BOA
W IOCKe ROMHOTO PACTBOPEHMA BCeX XHMHYECKHX BeulecTB HNOAHBAIOT BOAY A0 le-
ofxoanMoro ofbeMa. [TpiaroToBneHusle pacTBOpsl ZOMMHH OHTL TpOGHALTPOBANE,
Hpossamomil pacTsop pexoMeHAYETCA rOTOBATL He MeHee yeM 3a 12 4 go upo-
RBACHUA,

Hunatptiegan coab sruaesaHasud-N,N,N' N’-Terpaykeyenoli KHCAOTH ABYBOX-
wag (tprnoi B) B npossnTene MoxeT OmTh 3aMEHEHA YABOSHHHIM KOJHYECTBOM
rekcametafochata natpua. TipH OTCYTCTBHM 3THX BEleCTR [/A NPHTOTOBACHHSA
APOABKTENR cleZyeT Opare AMCTHANHPOBAHEYI® WA, B KpafiseM ciayuae, Kanave-
HYi0 BOLY.

Npossamwilige BewlecTBa H PacTBOPHl NPOSBHTENA HalQ XPaHHTh B IAOTHO
sakpuIToli nocyde. B cBA2N ¢ TORCHYHOCTLI UBETHBHX NPORBRAIIMINAN BELIECTR HX
CAeAYeT B3BCIKBATL B BHTAMHOM Wwkady. Tpk padove ¢ 1BeTHBIMH UPOAB/RW-
IUHMH BelecTBAME H HX PACTBOpaMH HeoOXoAHMo cTporo cofaaATh Mepul NMpenro-
croposcrocTH, Pyku gonkkb OuiTh 0043aTenbHO 3ALKILEHH TOKKHMH De3NHOBRIMA
XUPYPrHdecKAMH fepuaTKaMi. Ecau cyxoe mpodpafiolliee BellecTBO MAH €T0 pac-
TROP NONAAK ua KOMY, TO HANO HEMEINSHHO VIAAHTL KX BaTolf, OOGMBITD MecTo
nopaxedds 3—35 %-HulM pacTBOPOM VECYCHOH KHCAOTE, a 3aTeM Temaoit BOAOHA
€ MBIOM.,

§ 5. OBPABOTKA UBETHBIX HETATHBHRIX MJEHOK
Tpu o6paboTke LBETHLIX HETATHB-

BHX ITEHOK DOAL3YIOTCH KAK CHEHUAIbLHLIM NabopaTopubiM ofopy-
nosaunem, Tak M ofopylRoBaHmeM, NPHMEHACMHIM B uepHO-Gesoh
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dororpadui. B cBsi3an ¢ UyBCTBHTEABLHOCTHIO unerodororpadirue-
CKHX MaTepnaos Ko BCell onTHueckoil 3oHe cnenTpa ux obpadarul-
BaloT B Temuore. as OpHeHTHpPOBKH B 1a00OpaTOpHH HMETCH
damurinie onapu, Aaloniie TeMHO-3e/1eH0e HeaKTHHHYHOE ocBelLe-
e, Jlns o0paboTku UBETHHIX HEraTHBHLIX W ODpallaeMBIX T/EHOK
npenasHavaeTcs saluTHuid ceetopnabtp Ne 170, a ans nosuTHs-
HoiX — Ne 166. Ponapn cunabxkaior jgamnofi momuocrbio 25 Bt u
pacnosaraior e 6anke 1M ot paGouero mecra. Lisi npexynpexe-
HHSA ByaaupoBanis (PoTOCAON He JOJKHO GLITh NPAMOro nonaiaHud
Ha oromarepnas csera (ponaps.

B cBa3u ¢ Tem uTo nposiBienue BeAyT B NOJHOH TeMHOTe I BH-
3yadblio KOHTPOJHPOBATL XO/ Npolecca Heab3s, WUBETHOH marepuan
06pabaTuiBalOT MO BpeMeHH. BpeMms OTCUMTBIBAIOT € NOMOLLLIO CHI-
HaJbHLIX (3BOHKOBBLIX) 4acoB.

Ovenp BaykHoe 3HAYCHHE Al KAuecTBa IBETHOrO H300pazKeHHs
uMeeT uncrota (ortorpadHueckux pacTsoOpoB, MOITOMY UTOOH mpe-
AYNPeANTL 3aTpa3nenie OAHHX PacTBOPOB APYruMH H oOpasoBalne
HeYCTpaHHMOM ByaJH WK APYrHX JAedeKToB, JLifi Karaoro pacrso-
pa nokua GulTh oTAe/bHAas KioBeTa Han 6avok. JLIst mpOMBIBKH
oGpabaTeiBaemoiil (oTonaenkn moasaylorest nporounoii Bogoft. Ilpu
NOBBLIICHHH TeMIepaTyphi NPOMBIBION BOABL M IJIOXOH €€ LHPKYJ/-
uH na uzobGpaxennn oOpasyercs nosuilueHHas Byadb. IlpombiBka
NMPH MOBLILIEHHON TeMmMiepaType BOAb, a TaKiKe HCMOJ/Ib30BaHHe
CAMIIKOM MATKOfl BOALI BLI3LIBAIOT NOABJCHWE NY3uipeil Ha 3MYJb-
CHOHHBIX CJIOSX HJIH Jaxe uX cnojsizanne. [lostromy B Tenioe Bpems
roja npoMbLIBHYIO BOAY OXJIAXIAIOT 0 NOJIEPKHBAIOT HEOOXOHMYIQ
TEMIEPATYPY PACTBOPOB € [OMOIULLIO  XOJOAHJILHBIX YCTaHOBOK,

YBeanuenne KHCJIOTHOCTH NMPOMLIBHOI BoALI, HabJaiogaeMoe NpH
nonaaanii B Hee KHCJBIX cOJiefl H3 IOUBLL NOCAe CHIBHBIX J0zKAeil,
BLI3biBaeT NOsiBJeHHe Ha H300pakennyu Kpacuoii syaau. Ecau B npo-
MBIBHOM BOJE NMPHCYTCTBYIOT NMECOK H JAPYTHe MeXaHHUECKHe TpuMe-
CH, TO Jasi NMPeAynpe:aieHus 3arpsasnenus (GoTocyoa NICHKH BOAY
caeayer nponycrtuth wepes ownmawomue Guantpol. INonnora oxou-
HaTeJLHONH NPOMBIBRH B 3HAYHTEBLHON cTeneHu BJHSRT Ha COXpa-
HSIEMOCTb IBeTHOro n3oOpaxeHus. Hem TulatenbHee NPoOMHT Hera-
THB H OTIEYATOK, TeM JOJblIe LBeTHOEe H300paj)keHHe HA HHX He
BBILBETAET.

[Ipouece o6paGoTKH OTEHECTBEHHMIX IBETHLIX HEraTHBHLIX T/e-
HOK COCTOHT M3 CJEAYIOUIHX onepaluii:

IporoamurenssHocts Temneparypa

0GpatoTkn, Mul pactsopos, °C
—= Tlpoasnenne 5—8 20+0,3
Jlonpossacnue 5 204:0,3
— DukcHposanue 47 1842
TIpomupka 10—12 1143
— Or6emnpanne 4 201
IMposmuska 5 11+3
—= MuKcHpOBaHNE 4 1842
Ipomuisga 16—25 11+£3
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Mocae nepsoro (uxcuposamust nadbheiimyio o6paGoTky ¢oro-
NAGHKH MOJKHO TPOBOAHTL Ha CBeTy. B KoHle OKOHYaTeNbHOH MpO-
MLIBKH MOXKHO NPHMEHSTL PacTBOp MacTHGHKATOpa HIH CMAuUHBA-
TeAs.

Cokpamenne NPOROJIKHTENLHOCTH  XHMHKO-(oTOrpaduueckoit
00pabOTKH HBETHBHIX HCTATHBHBIX ILIEHOK MOMKET ObiTh JAOCTHIHYTO
TIpH pexkHMe oAHopa30B0iH 06paboTKH:

MpoacmmuressrocTs Temnepatypa

00paBoTKil, MAN pactuopon, °C
IlposBaeune 5—8 20203
Ilonpossaenne 5 20:£0"3
DukcHpoBanne 6 184-2
OrGeanpanne 4 2041
TlpomuBKa 15—25 1143

Cheayer nmoMmHTh, 4TO OTCTYIJIEHHE OT YCTAHOBJIEHHBIX PeXKH-
MOB 06paGoOTKH NPHBOAHT K HAPYUICHHIO MPaBHJIBLHOH lBeTONEpe-
RauH, CrosI3aHHIo, My3bPeHHI0 WM ByajaupoBanuio ¢ortocnos. Tem-
nepaTypy pacTBOpPOB H NMPOMBLIBHOM BOJLI KOHTPOJIHPYIOT TepMOMET-
pamu. ABTomaTHuecKoe MoAAeprKanue CTaGHIbHOCTH TeMmliepaTypbl
obecreynBaeTCA TEPMOPEryTHPYIOUIHMH YCTPOHCTBAMH.

PactBop B mpouecce o6paboTku HeoOXOAMMO HepeMeluHBaTh.
OnHoBpeMeHHO ¢ 3THM YAAJSIOTCA I1y3LIPbKH BO3/yXa C NOBEPX-
HOCTH (pOTOC/IOA W NPeAYIPeKIdaeTcs HePOBHOE NPOsiB/IEHHE.

IlpeTHble HeraTHBHEIE IJIEHKH CJAEAYeT NpofAB/sAThH B NpoABJsio-
mewm pactBope (pH=10,6 ... 10,7)

Huuarpuesan coab stHaeInamun-N, 2
N,N’N’-terpaykcycnoit KucioTel ABY-
Bojman (rpuaon B), r

THApOKCHIAMHI CePHOKHCAEI, T 1,2
TTapaaMunoausTuaaHEIUHCY AbdaT 23
(LLIIB-1), r

Cepuuctokucanit matpuit (cyandur na- 2
TpHa) Gessoaumil, r

Yrnexueanfi kamuft (notam), r 60
Bpomucrufi kaaui, v 2
Bozaa, a Jo 1

Hexotopnie xuwvnueckne peakTHBEI, HCHONb3yeMule B LBETHOI
doTorpadui, uMEOT CjeAyOmNe YCAOBEHE COKpamienHbie Ha3Ba-
HHS:

Toanoe nainanne CoXpauiennoe Hassanne
IMapaaMunomnarunannanicyasdar IITIB-1 ({uBetnoe nposn-
aslontee  Bemecteo 1),

TCC, T-22
IMTapaaMuHOS TRAOKCHAITHAARKARNCY AL- II[1B-2 (umetnoe mnpoas-
dat (arnaoxcusTHaAnapadennaenn-  asoilee penecrso 2), T-32

aMuacyasgar)
Inapoxcraamun  cepuokmeawit  (mam  C-55
THAPOKCHJIAMHH COJISIHOKIIC/ILI)
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TNoanoe nazeanue CokpameHrOe KaIBaRHE

Huuatpuepan coab sruaedpMamuu-N N, Tpuaon B, M-23- .- .. ...,
N’ N'-reTpayKcycHol KMCAOTH ABYBOZ- W
Hafd {NBYHATDHEBAA COJb STIMICHIH-

AMMHTETPAYKCYCHOR KMCJOTLA)

FexcameTathocatr HaTpHA M-1%

[locae okoHYaBus nposiBleHnst GOTOMIEHRY MePeHOCRT B AONPO-
Apaaouii pacteop (pH 6,8 ... 7,8):

[lHpocepHACTOKHCARI HaTpHi 2
(wetalucyanduT HaTpHR), U i
Boaa, « Ho 1

3atem GoTOnAGHKY (PRECUPYIOT B c]mmnppomw pacTBOpe
(pH=165 ... 6,9):

TuocynbdarT HaTpHA KpPHCTAJNA- 200 e
YEeCKH, T

CepoHeToKMCABIH HaTpHi (Cyab- 5

¢uT natpna) GespoAusHil, T

TlnpocepuncTORHEBLA HaTpHil 2
{MeTabHcynpdur HaTpua), r .
Boaa, n Ho 1 .

Iocne npoMeiEKH B NpOTOUHOH BoAE QOTOMMICHKY NEPEHOCAT B
orbeausaromun pacteop (pH=45 ... 55}:

AenesccHaepoIdcTHE KanHA, T 30
DpomucTei Kanmfi, r 15
DochopHokHeauil KaaHA  0AHO- 17
3aMelleH i, ’
Bona, a HJo 1

Tlpn coxpaliernoM pexHMe 06paloTKH B KauecTee OTHeNHBAIO-
HIero pactBopa NPHMEHAIOT PacTBOp, COMEP:KAUIHA TOJBKO Ke/e30-
ceHepoancTHll Kaanii — 30 r/n (pH = T7}.

Haa Komnescauwn pacxonosBaHng HposABASKLIErO pacTBopa H
YaCTHIHOTO BOCCTAHOBJEHHA ero CBOHCTB nocie oGpaGoTKH YeThHIpex
JUCTOB (opMaTHOfi (oTonaeHkH pasmepoM 9 < 12 cM, a TakKe
OAHONI MancthopMaTHON NN KaTylieuHodl dotomaenku B 1 a1 pado-
Yero pacTBopa A0JHRAIOT 40 MJ cBexkero NMpOSBHTENd, He COAepiKa-
mero GpoMHCTOrO Kaaus. B ¢uxchpymolunit H orfenusaloliii pac-
TBOPH TaKiKe sBoAAT no 20 M ¢BEKHX pacTBOPOB.

§ 6. OBPABOTKA LBETHLIX OBPALIAEMbBIX NALHOK

IlocnenoBaTeIbHOCTL  TEXHOMOLU-
qecKHX oTnepannil u pexuM XuMUKo-doTorpaduveckoii 06paboTRR
HBETHBIX 06pallaeMuX NNeHOK I_LO 22, U.O 32)1 H U.O 0J1 moamHm
GHITH cleAyIOILHMK;
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TIpanenitne Tewnepatypd
TENhNOLTE PECTEGDPOE, A
OB PAGOTEY, MHR *C

Yepuo-fenoe npoaenenne 8—i4 - 25+£0,5

Ipomugia 2 1543
QcranaphuBaiolwan Bapna 2—3 2041
ITpomreka 5 1543
3acperTka RBYM$t JaMNaMu 23 -

MOWAOCTbI0 10 100 Bt na
paccrossnn 03 M co cTo-
LDOHE SMYILCHOHROIO CAGR

Heetnoe nponsachue 10 2505
TIpomeiBKa o0 153
OrGennsane & 2041
Mpomuexa 5 . 1543
dukcuposanne 5 201
[pomuipra 15 1543

B mpouecce uepHo-6eaoro nposiienns o6pabaTHBAIWHA PacT-
BOP B TeueHue nepBhix 5—10 MHH HaNO 3HEPrHYHO MEPEMEWHBATD.

DOTONMEHKH Noche  YepHO-6EJOr0  NPOABAEHMS NPOMLIBAIOT,
3aTeM 00padaTHLIBAIOT B OCTAaHABJHBAWILEM AW AyOsuie-OCTaHaB-
JNHBAIOWIEM paCTBOpPe, fOCHAe STOFOC CHOBA NPOMBIBAIOT H 3aTeM 3a-
ceeqnpalorT. OCTAHABINBAWWMA PACTBOP ¢ YKCYCHON KHCAOTOH TPH
pyunoit o6padoTke NJIEHOK B 6aukax Mo:KeT OblTe 3aMeHeHd AyOsuie-
OCTARABJAHBAILIHM PacTBOPOM.

B ¢BS3K € TeM YTO fpU 3aCBETKe TenJoBOe H3JAyYeHHe JaMI fB-
JAETCA MACTO NPHIKHOH NJAaBAeHUA POTOCAOA, B MpodeccHOHalbHBIX
aabopaToplax $orousaenxy sacedusarT 10—I15 nomnHecueHTHE-
MU naMpiamy, CMOHTHPOBABHBIMY Ha wikTe. TIpn sacseTke na doto-
ANEHKY BO3REHCTBYIOT COMBUINMHK KOAHYECTBAMH CBeTa AMA TOTO,
4700Bl O B AOCTATOYHOII CTENeHll MOT NPOHUKHYTH B HHIKHHE SMY/ib-
CHOHHBIE CIIOW, CKPHITHIE CepeCpPsHbM NPOTHBOOPEOJILHBIM €/10eM, €
OJHOH CTOPOHLI, H CepeSpoM H306paKeHHA — C IAPYrof. Tlpu Aeno-
CTaTOYHON 3aCBeTKe HMIKHMI 3MY/JbCHOHHHIA CJIOH, NONYYHB He3Ha-
4uTenbHble 3KCNO3NLHH, OYAeT OpOABRIATECA ¢aAabo, 4TO BH3OBET
cnaboe mposasieHHe roayboro Kpacuteas. CnenoBaTesbHo, H To-
anTuBHOe W3olpaweHue OyreT ManoHACHILEHHWM ¢ npecbaana-
KHeM KpacHoro oTTeHKa. HeckoawKo G4npiliasg 3acBeTa He OKa3H-
BA€T OTPHUATENLHOrQ BJIHSHHA Ha KAaYecTBe LBeTHoro tisobpa-
HeHn.

Beaea sa 3acBeTkoli ciegyeT IIBeTHoe MPOABJCHHE, NOCHE Yero
oTonNeHKy NPOROIIKUTEALEOS BPeMs HHTEHCHBHO TIPOMEIBAOT AJS
NOJHONG yJaJeHlis LBETHOTO NPOABAAIOLIEro BelllecTsa, B npoTHBHOM
cnydae npy obpadoTke doTonaenkn B o16enuBalollieM pacTBOpe Ha
K300paxeHn ofpa3zyeTca HHTEHCUBIAR KPacHad Byallb,

Orbennpanlie 3akawuaeTcss B fepeBole cepefpa n3obpakeHns
({UABTPOBOr0 H UPOTHBOOPEOJBHOrO CJOB B TalloreHHR cepefpa.
Ttocae oTGenuBaHNR POTONNCHKY IPOMBIBIOT H (PHKCHPYIOT,

B pacreope (uKcamKa ranouiHsle colaH cepedpa MepeBOSATCH B
XOpOIUO pacTBOPHUMBIE COeAMHEHHS H NOJHOCTRIO YNAJsloTCs H3
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dorochioes B (uKcaxe H npu nocAeaywouweli rpomeiske, [NTonywen-
HOe B pe3yabTare XHMUKo-pororpadiiveckoit obpaboTH LDETHOR
H3gOpaneline COCTORT TOMBKO H3 Kpacuteneil. KommeHcauus pacxo-
Aa pacTsopa AJA Yephro-Oenoro UpoABJAEHUs H acTHYKOe BOCCTA-
HoBJieHile ero cBoOficTB ZocTHrarcess AodapleHuem B pafoudd pace
TBop 80 M cBemero mpoABHTeNH, He cofepiaillero SpPOMHCTOTO
Kajlus nocdie cOpaGoTku ofHoH manodopMaTHOl uiad Karyuweurod
¢oronnedxy. Boccranosaenie cBOMCTE pacTBOPA AAA LBETHOro Npo-
ABJlIEHHN pOocTUraeTcs AoGashenneM nocie olpadoTkn xawpol do-
TongeHky 40 Ma Ge3GPoMIAHOTO NPOABHTENA.

§ 7. LBETHAA ®OTQHEYATH

B opmetHofi dororpaduu, KaK H B
yepuo-Oenofl, pasniu4aloT ABa BHAA (POTONEYATH: KOHTAKTHYID H
NpoeKUHOHHY {onTHYeckyio). liBeTHoe MO3UTHBHOE H30GpAHEHHE
MOMeT ObITh ROJYUEHO Ha Tpexc/oiisofl gotodymare WaH Ha TpeX-
cacitHofl No3uTHBROM POTORAENKE.

Tlegatalor Ha useTHsie oToOMaTepuadd, KaK Npasuiao, uHepes
coeladbHbe KOPPeKTHPyuiHe cBeTOPHABTPE  (CyOTpaKTHBHLIA
cnoco6 newarn). [lra uBeTHoll neuatu HeoOx0AUM CJAeAYOIMUA
MHHEMYM OGOPYIOBAHHSL M NpPHHANAEHKHOCTEH: KONUPOBAAbHDIA
npkbOp (KOHTAaKTHHIE WJM NPOSKUKHOHHHIR), cTa®uiansatop Hanpsa-
WeHUA, SKCNO3UUHOHHBE 4AaCH HWAH pelle BpeMeHu, Kajpupyolasn
pamMka (&4d DpOEKUHOHHOH [M[edYyaTH)}, KOPPeKTUPYIOILHE CBeTO-
GUABTPEL,

C NoMOUILId KOPPeKTHPYIOULUX CcBeTOHUALTPOB MOKHO YNpaB-
JAThH TeYaTaoLlEM CBETOM W Mony4aTk i1300paikeHHe B HaTypadb-
neix nsertax. lipouwece noaopa KOPPeKTHPYIOUINX CBeTOGHABTPOS
HaswiBaeTes yserokoppexruposrod. HeoOX0OHMMOCTL LBETOKOPPEK-
THPOBKHK BBHI3LIBARTCS HaPYLIENHAMH LBeTOBOre OajiaHca ReraTHB-
HOTO 1 NO3UTHBEONO MATEPUAAOB, OTKJAOHEHHEeM CIIeKTPaibIoro
COCTaBa CHLEMOYHOTO H KODIPOBAJNLHOIO OCBOIIeHHA 0T HIeaJbHOrQ
EAf Janucro (oToMaTepHasa, HeTOYHBIM colalonedHeM  YCJIoBH
ofpadotin oToMaTepHaa.

[Tpu uperTnHofi meyaTH DOJL3YIOTCH PAasHUHBIMU BCIOMOraTesb-
HBIMH OpHOODAMH H NPUCICCOSAeHUAMY, o0MerwaloliiME npouece
NoAGOpA KOPPEKTHPYIGILHX CBeTOPHALTPOB: MO3aHYHLIMH CBeTO-
duabTpaMu, MyMLTHRANKATOPAME, BUACOKOPPEKTCDAMN U LBeTOAaNA-
AK3aTOPaMH.

Kopuposanpunie apubopu. OcHoBHoe TpefoBaHHe K KOTMPO-
BaJbubIM OpHOOpPAM A LBETHOH lledaTH 3aKAW0YaeTcs B TOM, UTO
OHY  NOJUKHW O00eCneunBaTh BO3MOXKHOCTh DeryJaHpOBaHHd COeKT-
panbHOrO COCTaBa KORHpoBasNbROro cpera. KOHTaKkTHHE KomHpo-
BaALHLII Opubop HMeeT CHENUAJBHYIO pamiy 048 YCTAHOSKH KOp-
PexkTupouiiy ceeToduaspTpoa, PaMxy noMellaloT Mexily HCTOHHH-
KoM CcBETA M UBeTHLIM HeraTneom. Hem Guaiizke oHA HAXOQHTCA K He-
TOYHHKY CBETA, TeM MEHblIerc pasmepa TpedyloTcs KOppPeXTHPYOLIHE
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CEETOMPUNLTPN K TeM paBHOMepHOEe OcCBellaeTcs UpeTHOH He-
raTHuB,

B QoroyBeiuuHTeNs X KOPPeKTHPYIOIUe CBETOQPRIBTPH MOTYT
OBITb PACNONOXKEHBl: MeXKAY SJAEKTPOAAMHCH H KOHASHCODOM, JHH-
34MH KOHAEHCOPA, KOMISHCOPOM H HeraTHBOM, 00beKTHBOM H (OoTO-
GymMaroi.

¢'0T{)YBE.HH‘IHTG.HH. B KOTOPHIX PAMKN nAA KODPeRTHRVIOUWIHX CBETOC]DH.FH:T])OB
PacnonaramTca MEKAY 3JIEKTPOJlaMHDi'l H KORZEHCOPOM, NOAYIIIA Hanbonsllee
pacnpocrpanenne. Takoe pacnonodenHe cBeTOdRABTPA OOECHEUHBAST paBHOMEp-
Hoe ocBellenHe HeraTHea. HMrorza aad 3aluThi ROPPeKTHPYIUBX (QHABTPOB OT
TCIAOBOTO H3MYYCHHA 3ICKTPOAAMIEL HCTIONB3YIOT TemdodineTp., PasMewienne Kop-
pemupylomﬂx CBETOC]}H.I'IprOB Mex Ay AHRZaMH KOHICHCORA Tai:e oOecneviBaer
Géﬂbmyio PABHOMEDHOL T OCBEDIEHHA HETATHEA, HO KOHCTPYELMH TAKMX YBCJHYR-
Tenei BCTPRUANOTCA pefko. Ecan CBETO(I)H.ﬂbT[)bl PACTIONATAKITCA MERAy of1eK-
THBOM R $oro6ymarofi, To KauectBo NPOSUEPYEMOro Hz0GpaKeHNA MOoXeT OuTh
¥YRyAuieHo febextaMi ¢GUABTPOB {Uapamivami, NOMyTUEHHEM 1 ap.).

B KOMMpOBAJbHHIX HPHOOPAX HCNONB3YIOTCR OOLIMHbIE JaMITh
HakajsuBauya (B TOM WGHCJE [AJOTeHHble) H KHHOMPOEKIHOHHbie
JlaMIel,

[aa nofaepaHHs NOCTORHCTBA MHTAIOUIETO HANPAMKEHASA KOMH-
poBaibHBil npnbop umeer crabnansatep Hanpsxkennsa, [locrosnnoe
HAfpsSKeHRHEe MOKET TakiKe NOIAePKHBATRCH ¢ MOMOLLbI0 aBTOTPAH-
copMaTopa H BOJILTMETpPa HJAHM peocTata u BojbrMmerpa. Ha
KauecTBo UBeTOomepesayd fodabluoe BAWAHHE OKA3WBaeT T09Y-
HOCTb OTCYeTa BpeMeHH »KcioHHpoBanua. [loToMy npH LBeTHOH
neyaTi: B KOMRJAGKTE ¢ KOMIIPOBAJALHBIM OpuopOM  chaelyer
NMOAL30OBATbCA SKCMOSILRHUOHHLIMHE YacaMH HAH 3JAeKTPOHHHIM pese
BpeMeHH.

B cBA3u ¢ TeM uTO NewaTanT B TEMHOTE, TOUHOE pa3zMelleHnue
dotobymaru Ha sxpade QOTOYBeJHYHTens ofecnevuBaeTed ¢ MO-
MOWEBI0 KaipHpyloilel pamkH. Paszmep paMKH BHOHpPAWT B 3aBHCH-
MmoctH ot popmara doTodyMark,

CrnekTpaabrulil cocTas CBeta KOMHpPOBaAbHOro npubopa peryat-
PYOT C flOMOMBI0 HAGOPA KOPPEeKTHPYIOWHX CReTOMHALTPOR, CO-
CTOALUIMX H3 TPeX TPYNI LBETOB! :KeJATHIX, NYPOYPHBIX H TONyOHX.
Kaxxaplfi KoppeKTHPYIOULH] CBETOPUABTP COCTOUT H3 ABYX CK/eeH-
HLIX CTEKOJ, MeRNYy KOTOPBIMH Pacnofoied OKPalleHHBH caoi
wenatHaa, CeeTodibTPB KAaXMA0H TPYING PA3AXYA0TCA [0 TIOT-
HOCTH, BHIpaxaemoil B NpouedTax MO OTHOWEHHI K CaMOMy NJNOT-
roMy $uaApTpY naHHOR Tpynnel {ero OAOTHOCTL WPHRHMAOT 34
100 %).

CywecreyeT ABa Rabopa KOPPEKTHPYWIMX cBeToduIbTpOB: Maaulfi n Ooab-
woit, B cocras manoro madopa Bxoaut 33 cBerodMantpa no 11 HHABTPOE KaM-
Qoro usera. [IA0THOCTE KaMACH rpynaL cseTodHALTPOB cAeyoman: 3, 10, 20, 30,
40, 50, 60, 70, 30, 90 r 100 9% (nas coxXpawepns ABY3HaukocTH wudp duavTp €
paotiocTelo 100 % ofosznataeres gueqaom 99), Ilpu newatu moxer GuTe noay-
9epa ToupocTe A0 5 %, 4T JAocrHraetcs ckaaguisaunes 5 %-noro GuABTpa ¢ -
Sum npyrus duasTpoM, B coctas Soasumioro wafopa exoant 60 ceetodHnbThOD
no 20 ¢uALTPOB KAaNIOrQ LBeTa. PuABTPH Goabuwioro Habopa pazAH"aAKTCA Meé-
Ay coboit Ha B %, '
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Koppektnpyiouue csetopnasTpsl umeior pasmepnt 63X 6; 7,6 X
X7,5 9X9 u 13X 13 cm. Kamawiit ¢puaptp umeer obosnauenue,
cocToslee M3 Tpex JABy3Hauuubx uucesn. Ilepsuie aBe widpol 0603-
HAYal0T IJOTHOCTL JKEJATOro, BTOPHE— MyPOYPHOro H TPeThbH —
rony6oro ¢uavtpa. Tak, npn naorHocTn nypnypuoro ¢uiasrpa 60 %
Ha ero yray npocrasjeno 00 60 00, npu nJOTHOCTH KeJATOro QUILT-
pa 30 9% — 300000 u T. 1

KoppextuposaTh LBeT MOXKHO TakKe C IOMOUIbIO Y{EeTOCMECU-
Tenell, BMOHTHPOBAHHLIX B KOPNyC clelHajbHLIX o6bekTHBoB. llse-
TOCMECHTE/Ib Npe/leTaBsieT cob0H CHCTEMY CBETO(PHILTPOB A0NOJHH-
TeJbHBIX (JKeJaToro, MypnypHoOro M rojay6oro) LBeTOB. DTH CBETO-
(GuALTPL pacnmonaraloT Mexay JauusaMH 00beKTHBA, B3aHMHBIM
nepeMenienneM CBeTo(pHALTPOB Pery/IHpyoT IJI01aAb AeACTBYIOULe-
ro oTBepcTHA OOBLEKTHBA, lepekphLiBaeMylo KaAbM H3 HHX, H
TAaKHM 00pasoM H3MEHIOT CHeKTPaJbHBIH COCTAB H3JIyuYeHHs KOMH-
poBaabHoro cpera. O6wexTus (puc. 143) npeacrasasier coboil ue-
ThiPEXJIHH30BLIH AHACTHIMAT ¢ OHOCHTENLHHIM oTBepeTHeM 1:5,6 H
¢okycunim paccrosunem 80 mMM. B kopnyc o0bekTHBa BMOHTHPOBA-
bl YeThIPe CTEKASHULIX cBeTO(HAbTPA (/1B XKEJTBHIX, OJIHH Mypnyp-
HEI W oauH roay0oii), nepeiBHraeMblX ¢ NOMOUILIO ABYX pydYek
ynpasJieHns (cTpeJKaMH Ha pPHCYHKe O0O003HaueHO HanpasJjeHHe
nepemeulennsi csetopuabTpos). BBoasi cBeTODHALTPH B CBETOBOH
MOTOK, MOXHO H3MEHATb €ro cnexrpajbHbil cocras. Ilpn moBopore
NepBoii PYuKH B OJAHY CTOPOHY OT HYJeBOH OTMETKH NepeMeliaercs
JKentuiii cBeTopuaALTP, a B Apyryio— nypnypuuit. Ilpu nosopote
BTOpPOIi pYUKH NepeABHraloTcs Cco-
OTBETCTBEHHO JKeJTBI H roJy0oi

. ?\ ﬁ\ ceetopuabTpul. Ha pyukax ynpas-
l‘..\ " JleHHs 110 06e CTOPOHLl OT HYJeBOH
M ’

Puc. 143. O6bexTHB €O BCTpOEH- Puc. 144. llperorososka
HbLIMH KOPPeKTHPYIOULHMH CBeTO-
huasTpaMu
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OTM@TKHU HAWegelbl LiBeTHHIE LIKAJL, COOTBETCTBYIOLINE HBETY CBE-
TOPUALTPA N O0LLENPHHATOMY 00O3NAUCHMIO HX TAOTHOCTH B APO-
AeHTax.

Ha doroysesnunrtene smecto ¢ouapn YCTAHABAWBAWT 4deTo-
20A08K1, B KOTOPHIX KOPPEXTHPOBAKUE LBETA OCYLIeCTBJSETCS ¢
HOMOUIBIO CBETOPUALTPOR, BBOAUMEIX B CBRTORON ROTOK JaMMbL
[punukn pabore npufopa caeayioweil. CBer or namnm [ (pnc.
144) npoxoguT Yepes TenACHUALTP 2, YMEHLINAIOWWE HarpeBaune
HeraThra, M nNonajiaer B GJOK H3 TPeX KOPPeKTHPYIOWIHX CBeto-
duasTpoB 3 (earoro, nypuypsoro u rogyéoro). B 3aBHCHMOCTH
OT UBeTa W NJ0Uldf# BBeAeHHHIX CBeTODUALTPOB HIMEUARTCH
crHeKTpadbiLili COCTAB KODHPOBAJLHOrO CBETA, NONAZAWOWEr0 Uepes
cBeTopacceuBatesib 4 U KOHAeHCOpP & oToyBeuuITenst Ha Hera- .
THB 6. Ynpasnende QUILTPAMH CCYILECTBIAETCA C NOMOLLLIO TPEX
Pyuek, BBIHECEHHLIX Ha HepedHiow ¢TeHKY npubopa. [llkanw otrpa-
AYHPOBAHEL coraacHo ofuwemy ofoztaverur. [laoTHotTs CBeTO-
(OnABTPOB MoXeT uaMeHATRes oT O 1o 150 %,

[Tpy ppofucl upernofl newaT A4 JYYWETO 3anoMHNaNus BwOpannoll usero-
B0l nacTpoikY MI0THOCTL HUALTPOR 2AMUCHLIBAOT KAPALAZWOM ha oBpaTioi crTo-
poke aucra doTobymard, Hampusep, ecaw npy neuars Gpld HOROMLIOBAN HEATHR

KOPPEKTHPYIOWHKE cpeTodHALTp naoTHOCTE 30 % ®  NYPAYpHHE  HAQTHOCTLIY
70 %, T0 penawT 3anacs a0 7000

IlseTokoppeKTHpOBKA W PACMET BPeMEHM 3KCIIOHMPOBAHWA RPH
-uBeTHOR (hoTorpadmyeckoii neqard. KoppekTHPYIOILBA CBETOYUIDTP
B 3aBACHMOCTH OT €I NJOTHOCTH NOToULaeT B 60JbiIeH HAH MEHb-
el cTeNeHH AYYH OAHON H3 TPex 30H CIeKTpa H3JYUeHHA KOnHpo-
BanbHO! AaMupl (eATHH GUALTP TOTJIOMAET Jy4u cHHelt, nypayp-
HB - 3ef1eHol, roayGoll — KpacHo#i 30Hul crexTpa). Ecin nectxo-
OHMO 3aJepXKaTh JY4YH ABYX 30H, TO NGAOHPAIOT CGOTBETCTBYHOLINHE
CBETOQHIBTPH ABYX LBETOB.

UeeToByio HacTpoiiky OCYULECTBAAIOT MeTOAOM NpoGHOH nevarh,
Ha oaroM nnM HecKOJBKHX Kyckax usetuoii dorobymart 6es kop-
PeKTUPYOLWHX cBeTODHILTPOR ¢ IBETHOrO HEraTHBAa H3roTOBAAIOT
HeCKOJbKO MAPOOHEIX UBETHBIX OTHEHMATKOB € PA3HBIMH BpeMeHaMu
sKCNoHEpoBanudA. Flocse nposiBAeHNS N3 RNOJYYeHHBIX  POGHBIX
OTHEYATKOB BLIGHPAT OTNEYATOK, Haubojgee yAaupbih [0 NAOGT-
NOCTH, & cnefoBaTebHO, U o 3Kcno3uuud. KauecTso UBeTOBON
KOPPEKLUHH OmMpelieddisT NPH AHEBHOM HiH OAU3KOM €My 0O CNexT-
pafibLHOMY COCTaBY OCBeUIeHHH. JRCHO3ALHK, OpH KOTOPOH Ohii
noayuer aywwnil oTneyaTok nepsofl npobum, NpN BCeX AalbHEHWHX
pacneraXx RPHHHMAIOT 3a HCXeHYI. [lo npeofaaganuio Toro WiH
WROTO 1BeTa Ha NpobHOM OTReuaTKe CyAAT O HeOOXOAMMOIl HBeTO-
UGl HacTpoiike.

Ilser roppestupyouiix cecTohuasTpos, avibupaessix npu yae-
10600 HACTPOliKe, donuen cosnadary ¢ npeobaadarcugum {seToM Ka
npobrom ornewarse. Tak, eciu Ha NpoOHOM OTNeYAaTKe fOJYyYeH
HIMMIHWHE DYPNYPHLIH LBeT, TO €ro MOKHO YOTPAHMTE OpPW 1oche-
Ayineh geyatH, HCNOAB3YS B KONHDPOBAADLKEOM Npuiope KOppeKkTH-
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pylouinil creToduaLTp nypnypHoro upera. OO0LiacHACTCH 3TO TEM,
YTO NYPnypHbll (PUALTP, HaCTHYHO 3ajlep:KHBas 3eJieHpie JY4H, Bbl-
soiBaer obOpasopanie Gogee ¢aaboro CKphiToro Hiobpakenus B 3e-
JeHOUYBCTBHTELHOM ¢Jloe, a caenoBatedbHo, H ciaaboe obpa3oBa-
HHE NYpHYpHOr0o KpacuTeas B HeM upu  npossieHnn. Takpm
oOpa3zoM, npHMeHsi NyPHypHbil cBETOPIILTP, MOKHO OCAaGHTH
nypnypueiii IBeT Ha OTNEYaTKe.

Hem Ooavwwe npeobaadaer Ha NPOGHOM OTREHATKE WU3AWUHUL
yser, rem Goasuielt NAOTHOCTY BoI0UpPAIOT KOPPEKTUPYOW Il C6ETO-
Quavrp, Jlnsn yerpanenHs H3JHILIHETO KeJATOro Hjn roayboro usera
COOTBETCTREHNO OGepyT meaTuit win roiay6oll KoppexkTHpYIOuHi
(uanTp. Jlpyrue usera MoryT ObThb OTKOPPEKTHPOBAHB KOMOHHA-
uasiMy GuanTpoR AByx useroB. Tak, AR YCTPAHEenHs H3JIAHIIHEro
KPacHOro HBeTa CKJaJLBaIoT NypnypHEil H KeaATulH cBeTO(pHILTPEL
Ecau nma ornevatke nosiwicsi uset, oOpaTHLIl ycTpaHseMoMmy, TO
9TO 3HAMHT, UTO NIPH HeuYaTH BHIOPAaHB KOPPEKTHPYIOULHE CBETO-
GnabTpul canmkom Goapwoii maoTHOCTH, B Raabueiiwem njioTHOCTD
STHX (PHALTPOB HeoOGX0AHMO yMenbnThL. I1pn nocaeayioueil nevaT
BLIOpaHHBIE KOPPEKTHPYIOULHE CBETOMHALTPHL BCTABAAIOT B PaMKY
Konupopaasioro npubopa H yxe ¢ HHMH 3xcnonnpylor. Koppekri-
pyioltne cBeTo(puALTPH YMEHLLIAIOT OCBEIIEHHOCTh HeraTtnsa, 4To
NPHBOJAHT K HEOOXOAHMOCTH mepecuera BPEMeHH *3IKCHOHHPO-
Bammus.

LIBeTOKOPPEKTHPOBKY H BpeMsi 3KCNOHHPOBAHMS NPHXOAUTCA
HeCKoAbKo pa3 ytounatk. Las yckopenns paboThl 3KcnonnpoBanne
MOZKHO NPOBOAHTL HA HECKOJILKHX JincTax Gorofymari ¢ pasauvynon
TJIOTHOCTLIO BHGpPAHHLIX KOppekTupyromux csetodpuavtpos. [lpn
neuaty npobd Ha obpaTHONR CTOpPOHE OTHeHaTKa CjaeayeT ofo3nauarhb
MJIOTHOCTL KOPPEKTHPYIOUIHX CBeTO(PHILTPOB H BpeMs 3KCHOHHPO-
sanus. Ha noaywennoit cepum ornevatkon sunbupaior nanGonee
yAauHRii H B JaJbHelIeM 1evyaTaloT ¢ COOTBETCTBYIOLLEH eMy IBe-
TOKOppeKInei.

MamennTts BpeMsi 3KCNONHPOBAHHA 1O CPaBHEHHIO € HCXOJAHOH
NPH  yCTAHOBKE KOPPEKTHPYIOLIHX CBETO(PHILTPOB MOXKHO € nNo-
MoulLio pacuetos uan tabanu, Ilpn pacuernom cnocobe HCXOAAT M3
TOrO, YTO NPH YCTAHOBKE JKEJATLIX CBETOMHJILTPOB A0 NJIOTHOCTH
20 % Bpemsi 3kcnounpoBauus He ypeauunsaioT. Ilpm naoTHOCTH
ceetopuabtpos 30 u 40 % Tpebyercs VBEJIHUHTL BPEMS IKCIOHHPO-
Banua na 5 %, npn mrorwocrd cseroduantpos 50 % —ua 10 % u
Kaajoe caeayioniee yseaudenne niaotHoetd uwa 50 % rtpebyer coor-
BETCTBYIOUIEr0 YBeJHUCHHA BpeMend skcnonupoBanusa na 10 %,
Ilpu xaxaoMm yBesHueHHH TJIOTHOCTH MYypPHYPHBIX H TOJNYOLIX CBeTO-
¢uantpoB ma 10 9% TpedyeTcst YBeJAMUHTL BpPeMsi 3KCROHHPOBAHUA
rakke Ha 10 %. Has yerpamenns BAHSHHA CTEKOJ (PHIALTPOB npu
YCTAHOBKE KaKAOTO (UALTPA CJEAyeT YBEJHUHTh IKCNONHpOBanie
na 10 %. Ilpu Toii uan uHON KOMGHHANHN KOPPEKTHPYIOUINX CBETO-
puaLTpon neoGXo1HMOE BpeMsi IKCIOHHPOBAHHs PACCUYHTHIBAIOT NO
taén. 9,
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Tadn 9 Pacver HeoOXORRMOro BpeMenst SKCTORRPOBARNAR

C}'MMﬂp' Heo6xommoe BpeMA SKCOOHAPOBANHA NPH pa3adMHOM HCKOZHOM EBpeMeHn
Had AKCNOHHpOBANAA, €
RAQTHOLTH,
% 5 19 15 20 i 25 30 I 40 ' 50
10 5,5 11 14,5 22 27,5 33 44 55
20 6,1 12,1 18,2 242 30,3 36,3 43,4 60,5
30 6,7 13,3 20 26,6 333 39,9 53,2 66,5
44 7.3 14,6 22 29,3 38,6 439 58,6 73,2
a0 8,0 16,1 241 32,2 43,2 483 64,4 80,5
60 8.8 17,7 26,5 35,4 442 53,1 70,9 88,6
70 9.7 19,5 202 39 48,7 58,3 77.9 97 .4
80 10,7 214 32,1 429 53,5 64,3 85,7 107.2
a0 11,8 23,6 35,3 47,1 58,9 70,7 94.3 117,38
100 12,9 25,9 388 51,8 64,7 778 103,7 129,7
110 14,2 28,5 427 57 71,2 85,6 114,1 142,6
120 15,7 314 47,1 62,7 78,5 04,3 1255 156,9
130 17,2 34,5 a7 69 86,2 103,5 138 1726

140 189 379 56,9 75,9 948 1139 151,8 1898
150 20,8 41,7 62,6 83,5 104,3 125,2 167 2088
160 22,9 45,9 68,8 91,8 114,7 137,8 183,7 229,7
170 25,2 50,6 757 I 126,2 151,56 202,1 2526
180 27.8 55,6 833 It 1388 166,7 222,3 277.9
150 30,5 61,1 91,6 1222 152,7 1833 2445 3058,7
200 33,6 67,2 1008 1344 168 o047 2689 336,2

Hanpawmep, TpeGyerca onpefennTh Bpemsl SHCTIOHAPOBAHHA NPH NEHATH C KOM-
BHHaunei koppeXTHDYlmHX cBetodrabrpos 00 50 30. Hoxonmoe Bpema SKCMOHM-
poeanua papro 20 ¢ Jlas onpezeseHns SKCOOSHIMH B BepXHeM DAAY TabAMIkI
RAXGEAT HCROAHOE BpeMa SHCTOHHPGBARNHS (20 C), 4 B EepTHLRARBHOM JeBOM
cTOABLE — CYMMAPHYIO NAOTHOCTL ceeToduAbTpoB M cTexon: 504304 10 4
+ 10 =100%. B MecTe nepeceucnds STHX PRIOB HAXCAHTCR HCKOMO® 3HAYCHHE
BpeMerK sscnoHuposakMa 31,8 &5 52 ¢

I{BeTOKOpPEKTHPOBKE MOMET GblTh ynpolieHa AOAGOPOM 1BETO-
Boro Ganapca poroSymaru K usetosoMmy Oanadey Heratusa. lige-
TOBOIl Gananc uBerHoll doTO6yMaru ONpefefaicT NyTeM NPOGHOro
nesatanna Ha Aell MsolpaxeHuda ¢ moboro 4epro-6edoro HeraTHBa
K ofpaboTkoli B uBerHoM ppossatene. [Ipm meaibHOM 1BETOBOM
Ganance A0JKHO MOJMYUHTLCS HeliTpaabhoe yepHO-Genoe H3o0paike-
HHEe, HO NOCKOJLKY CBeTOYYBCTBUTENbEOCTh (oTobdymMarn HeoAHHa-
KOBas, TO N R30OPaKeRHe NOAYUHTCA ¢ npecGhalaHkeM NBeTa Hau-
Gosee wyBcTBHTENRLHCOrO caof. [lo atomy npeofaaiamwlieMy HBETO-
BOMY OTTEHKY W CYAAT O uBeToBOM Ganance dotodymaru. K uera-
THBY, HMEWILEMY TOT HAH uHONl nNpeobraxalouliil UBEeTOBOH TOH,
moaAGHpawT thorebymary Takoro e 6anaanca. Hanpumep, nevaraior
¢ HerarnBa ¢ OypRYypHEIM UBeTOBHM Ganadcom. [lpecGaanaromufi Ha
HeraTHBe TMYPNYPHLI] DBeT 3aJepXKUT JEJEHHE JiyUll, 9T0 BHI3OBET
ciaboe ofpazoBaHHe CKPHITOro H300paiKeHus, a CleloBaTelbHO, H
MaNBl BHYOA NYPHYPHOrO KPacHTENsl B CPeAneM coe PoTodyMaru.
Has Toro urofinl 370T0 HE CAYMRAOCH H BLIXOR TYPNYPHOTO KpacH-
Teqa Obli HOPMAJALHEIM, HeOOXOAHMO B3ATh OyMary ¢ RypPHYDHEIM
UBeTOBRIM faltaHcom, T. e. ¢ npecOaafaHEeM nypoypHOro ulBera.
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IgetoBoit 6ananc (orofyMarsi MOXKHO ONPEReNdTb N0 3HAUE-
HHAM OansaHcublX (UIBTPOB, YKa3aHHBIM Ha ee yhAaKkosre, IJTa
BANUChL XapakTepH3yeT NJOTHOCTh KOPPEXTHPYIOUIHX CBeTO(HNBT-
POB, O0eCNEUUBAOIIHX MNQAYYCHUE uYepHO-Oenoro uaolpamenus <
YepHO-Georo HeraTHBAa NPH YCJAOBHH TEYATH Ha KOMHPOBAJBLHOM
npuBope ¢ naMnoil, BMeUlell LBeTOBYIC TeMnepaTypy 2850 K, # npn
CTPOTOM COONIOAEHHN CTAHAAPTHHX YC/JAOBHO 0OpafoTKH OTneuaTKAa.
3nraveHus GanaucHmlx PuibTPCB, ORpeneaseMble 5 pasHulx gadopa-
TOPHAX, MOCYT HE COBIaAATh, YTO OODACHARTCA H3MeHeHHeM cpoficTh
doroGymary, a TaKiAKe pasaudHeM YCI0BHH ee 3KCNOHHPOBAHHA H
oGpaBoTku. B cBA3K ¢ 3THM UPH NOAVHeHHWH HOBOR mapTHE doToby-
Mare, a TAKXKe OPU ée XPaHeHuH uenecoo0pasHo onpefeaaTs sHade-
naa 62JaRCHEIX QUABTPOR AJA AaHHBIX YeA0BRH 06paGoTKH.

flpit mewatn na ¢oToBymare «@oTouser-2» ¢ RErATHBOB HA MACKHPOBAHHHX
NMNEHKAX 3HAUEIHA KOPPeRTUPVIOWNEX CBeTOthHJ'EprOB, ocobeHno I"O.I'IyﬁOTD‘ yereal-
YHBAIOT. BHﬂ)’CKa}OTCﬂ clleiHanpHeie cﬁaﬂaﬂcupoammue IAA MACKHPOBAHHBLL TIAe-
HoK dorobymars «Dotonser-4» n «®orouper-G», ue TpeBywilHe TPHMEHERHA A0+
GOAHNHT2ALHER CBETO[I)HJ‘lepOB H HCRAOUYAIHX BAHAHKE MACKH.

lireToBasi macTpoiika ¢ NpPUMeHeHHeM MO3AMYRBIX (Waxmar-
HBiX} CBETONMHABTPOB H MYJALTHNAHKATOPOB. LlBeTOROppeKTHpPOBKA
MoHeT OuiTh o0nerdeda npiMeHeHHeM MO3AHYHBIX CBETOQHILTPOR U
MYJBTHONKKATOPOB, G NOMOILBIY MOSQUYHBIX (BETCHUABTPOS YCKO-
pAeTCA NpeABaPHTENbHHH NoABOD KOMOWHAUNH KOPPEKTHPYWIIHX
cBeToGuUALTPOB. B KOMIIEKT Mo3autnbty coeTOQUALTPOE BXOAAT
TPH CTeKAAHHBIE NAACTHHKA pasmepoM 3 X & nap 13 X 13 oM, kax-
NafA W3 KOTOPHX pa3sdeleHa Ha 25 KAeTOK B BuJe IWAXMaTHOH JOCKH.
Kamaas xiaeTka COCTOMT H3 KOMOMHALWH OAHOTO HAH ABYX KOPDEK-
THPYWILUY CBETOQUALTPOB PAIHOA MAOTHOCTH (KenTaro v Typayp-
Horo, weatoro u roayGoro, rony6oro W mypaypHoro}. GgHa H3 Kiae-
TOK Kamzol NJAacTHHKA $HABTPOR He umeeT, KoMOHHAIIBH CBETO-
GHUABTPOB B KAXAOH W3 KAETOK KOMNJEKTAa MO3AMYHBIX CBETOPHAL-
TPOB CaepyloLLHe:

Typriypro-corgbod  (cuwnd) mozaudnoui caeroguserp
00 00 G0 00 2500 G0 50 DO 00 7500 00 99 0
00 00 25 002525 00 50 25 00 75 25 009925 -
4380 50 0025 50 G0 53 50 (375 50 004950
000075 02575 005075 007575 009975
00 00 99 002599 60 50 99 007599 069999
Hearo-nyprypubid (KpacHouil) MO3GuEHbIE COETOPUALTD

60 00 00 602500 00 50 GO 00 7500 00 99 )
25 00 00 252500 256 50 00 257500 25 95 00 :
50 60 00 502500 50 50 00 507500 509900 <. e L
750000 75 25 B 75 50 00 757500 759900 .
99 00 940 09 25 (0 99 50 00 99 7500 999900 - ... ...

Hearo-zoaybol  (seaenutil) mosauunstd ceeroduastp .
00 60 06 2500 00 5000 Q¢ 750000 9900 00

0000 25 2500 25 50 00 25 75 00 25 99 00 25

00 0 50 25 00 50 5000 50 750050 930050
000075 2500 75 500075 750075 990075
(0099 2500 99 50 00 99 750009 99 00 99



TIpUHIYA HBETOKOPPEKTHPOBKH € NPHMEHEHHEM MO3AHUYHLIX CBe-
TopuALTPOB chesywiiul. CHayana ¢ BLOpANHOre LieTaTHEa HA LiBeT-
Hoit gorofymare AenawT NpoOHLIfl OTNeYaToK Be3 BCAKOTO KOppex-
THPOBAHUA H 00 HEeMY OTpefeasioT, KakoHd H3 Tpex MGIapddHLX
CBETOMHUNBTPOR HeOGXOAHMG B3ATL AJd JansHefiwed padorwt, Ecay
TMPOGHBIA OTNEYaTOK UMeeT Npeobnafaioilinfi WeThill uBeT, T0 BLIGH-
palwT 0AHH H3 MO3AHUHLIX CBeTO(GHALTPOB, HMEIOWNX HalOp HEAThIX
KOPPEeKTHPYIOWIHX CBeTOodHNBTPOB, ecnu npola xpacHaa, To Oepyt
WEJITO-NYPHYPHBIR (KPaCHLI) MO3aHUHEI] cBeTOPHIALTP. 3HAH CBOH-
CTBA HCHOJB3YeMOro NO3MTHBHOTO MaTepuana, MO3audHbslH CBeTo-
GuabTp MoOXHO moao6paTh N0 uBeTONepepade Ha Heratnepe 0es
nepsoii fipobel. Ilpn koHTakTHOH Nevard RuLIGpAHHLLA MO3aU4HBLE
CBETOMH/ILTP KAAAYT HA CTEKAC KOMHPOBAJBHOIO CTAHKA, HA HEro
HAXNAALIBAOT HeraTHe, a Ha Heratup — QorodSymary. Ilpu npogk-
LHOHHOA neuvaTH MO3ANYHBIA CBeTOPRALTP KAAAYT Ha (QOTOCHOH
poTtodymarn. OueHb BaXKHO, YTOGL Uepes CBeTOPUALTP NponedaTa-
Jach CIOXETHO Baj)KHas uacTb 00beKTa ChLeMKr (HanpudMep, JAHND
B noprpeTe}. [loce SKCAGHIPOBAHUA W TMPOSIBALHMA HA NPOYHOM
OTHe4aTEe BRIOHPAOT KAETKY C Hauwjiyuileil 1peToniepesadedl n onpe-
AenqaloT, © Kakoft koppexkuyell ona noaydera. [1pn sToM nonyuaetTcs
rpyfas UBETOKOPPEKTHPOBKA, Tak KakK Pa3HyLa B UBETHHX NONOT-
HOCTHX MEN(AY COCeHUMI KILTKAMY MO3ai4YHOTO CBeTOQHABTPA CO-
crasasieT 25 %. Haiinn ®a npoGHOM oTneyaTke Jyullylo No usery
KJAETKY, HeTPYAHO cilenath (oslee TOHHYIO IBETOKOPPEKTHPOBKY.

_ Ipoekunonublii NPAOOP MyAbTURAUKATOP TO3BOASET HA JUCTE
QoTobymMarn OOAYUHTL 25 yMeHbiLeHHHIX W300paxxKedHil HeraTuga,
PACHONOKEHHBIX B [MIAXMAaTHOM nopajxe. ITH  H306parkeHHT
crpoATea 25 auH3asmmu-o0bexTHBAMH, JIHH3EL CO34410T HAa KamIOM
H300paN(eHHH Pa3NHUHBIE YCIORHS OCBELIEHN, TAK KaK MeXLY HHMu
¥ oToBSymarcil pacnoaaraeTca OAHE H3 MO3aHYHLIX CBETOPHILTPOB.
Ilpu neyatu Ha npobHOM OTNeYaTke HAXOAAT OAHO U3 25 H30Opare-
HHf ¢ ayulneli uBeTomepesaueil H ONPEAENACT, ¢ KaKoH LBETOKOP-
peKTHpOBKOH OHO noaydeno, Tak Kax MyJAbTHNIHKATOP ABAHETCA
CaMOCTOATENbHEIM MPUBOPOM, APeAHa3HAYEHHBIM TOJALKO AJIA olipe-
JeJieHHA UBeTOBO{ KOPPeKIHE, TIOCJeAYIoUlan NeyaTh CHIMKOB Heol-
XoAuMoro GopmMaTa OCYRLECTBJAAETCA € MOMOLLbI) KOHTAKTHOTO IJIH
NPOeKIHOHHOrO KONMKEPOBaALHOrO apudopa,

K HesocraTKa 3TOro cnocofa KRETOKOPPEKTHPOBKH OTHOCHTCA HETOUHOCTh B
HBETONEPEfaYye BCACLCTBHE DA3SHHULE B CTIEKTPAABHOM COCTABE M3JAYUEHHR HCTOY-
RHKOB CBETA MYJbTHIANKATOPA M KOMHPORANbHOTO Rpiopa. OXHAaKo © HOMOILLI
MYAbTHRAAKATOPA MOMHO NOAYYMTh HA NpolHOM oTHedaThe H30dpaKelHE BCEro
CIOHRTa, B TU BPEMA XaK WPH NeyaTH 33 MO3ANYHEIM CBeTOPUABYPOM — TORLKO
yacTe ero, [To noanomy k3ofpaikeud cloMeTs MOouKHO Gojee TOUHO CNPEAETATH
KAYECTBO UBeTONepesadk, a CaAeZoBartenbHo, A Gofee ToyHo RoZo0paTh KOPPeKTH-
pyiolide cBeToPUABTPM AAA (TOCASIYIOLIEH NedaTH.

“dotorpaduueckan nevars ¢ npuMeHesHeM 30HAAbHMX CRETO-
dHabTpoB (apAHTHEHBI ¢NOcod nevatu). 3TOT cnocof OCHOBAH HA
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TOM, UTO KA KAWL M3 2MYJNBCHOHHEIX CJ06B UBETHOW Tpexcaolinofi
(oTeOymMary dyBCTBHTEAEH K OIMOCH K3 TpeX 30H CAeKTpa: BepXn#d
ca0i — KK cHHed, cpeRHHil K 3eTeHOH H HiKBui — K. xpacHod. [lo-
ITOMY LBETHYIC NeYaTb MOMKHO TNPOM3BOJAHTL SKCIORHPOBAHHEM
3MYJALCHOHHLIX CIGEB ¢ NOMOUIbI TpeX CBeTORHALTPOB, KasxAbld H3
KOTOPBIX NpPONYCKAeT TOABKO GAHY U3 ¢OeKTPaJbBHX 30H. Takue
CBETOMUALTPS HA3LIBAIOTCA 3CHAJBHBEIMH W MMEOT cHHMH, 3eneHblll
H Kpackbld uBeTa.

HMamenss BpemeHa 5KenoHHpoBaHHA 3a KakNbM H3 30Malib-
HBIX. CBETOMHALTPOB, MOMHO PeryJupoBaTh UAOTHOCTH YaCTHUHBIX
n3obpazenuil, noayvaempx Ha (orTobymare, a cheAoBaTeNbRO, U
apetoRepeIany,

[Tpexae yeM NMpHCTYRHTE K NEYATH ¢ UBETHOIQ HEraTHBa, Heol-
XOAUMO ONpPeeniTh HCXOLHVI0 PKCHO3HUHIO /A KaKEOrQ CBETO-
dunpTpa. OBz A0NMHA YUHTHBATB KPATHOCTh CBeTO(PUALTPA K CBe-
TOYYBCTBRTEABHOCTL COGTBETCTBYIOIIErD 3MYJALCHOHHOTO ca0f oTo-
Gymarn. Las storo ¢ vepho-Gefors HEraTHBA ¢ pasHEIM BpeMeHeM
SKCHCHHPOBaHUA (Ranpumep, 4, 8, 16 w 32 ¢) H3roTOBAAIGT TPH
CEPHH OTNEYATKOB ¢ YaCTHUHEIMHU UBETHBIMM H300pakeHHAMH: Aep-
BYH) CEepPHIO NeuaraloT 3a CHHAM, BTOPYIO — 33 3eJeHHM H
TPEThI0 — 3a KpacHBIM cBeTopuabIpoM. 3 nonyyeHHBIX KeATHX,
NYPNYPHLIX K IONyOHX OTEUaTKOB BuiSUPAKT TPH Haubojee yaad-
HEIX M0 9KCMO3HLHH H CMOTPST, ¢ KAKHMH BpeMeRaMH 3KCHIOBHPOBa-
HHA OHu nonydesl. Hanpumep, oToOpaHH OTNEUAaTKH, NOJAYUYEHHHE
CO CAeAYIOIRUMH BpeMeHaMu: JKeJThlil — 4, nypnypuslit —32 'n
rony6oit — 16 ¢. 3TH skcnosuund GyAYT HCXOJHBMI IpH JajdbHel-
weil NeyaTH, H ecAH NeUaTaTh YiKe Ha GAHOM JjucTe dotobymarn, To
¢ 4epHo-0eJIOro HeraTHBA AOMMEH OGHTb MOJYUEH CTNEYATOK UeDHO-
6eJ10ro TOHA. B

TIpy neuaTw ¢ 1BETHOTO HEraTHBAa CHavana AenaloT npoCHH
oTheyaTok 3a TpeMa CBeTOGHABTPAMH ¢ COCTBETCTBYIOLLAMH MM
MCXOZHBIMA dKcNo3uuMsmu. Ecat na nposeaennom ornedarke 6yAer
npeofaaiars Kakon-nuGo UBeT, TO NpU NocAelyolleil neyaTH Heobh-
XOAHMO YMEHBUIMTh BpeMs OSKCIOHHPOBAHHA 3a CBeTODHALTPOM,
po3BapwHM 370T ZedexTt. Hanpumep, Ba orneuarke npeoGnanaer
nypnypHetf useT. B ¢BaA3d ¢ Tem uto oH obOpaszoBajcs noi Aef-
CTBHEM 3€JeHBIX Jyueli, 3KCIO3HULHI0 32 3eJeHbM CBETOQHALTPOM
HeOOX0ANMG YMEeHbLHTh, B cayvae dpe3MepHOro CHHIKEHHS BpeMe-
HH SKCNIOHHPOBaHHA MNpH LBETOKOpPeKTHpoBKe Ha npolHOM oOTTe-
JaTKe NOABMTCH LBET, AONOSHHUTRJLHEIA K yCTpaHaeMoMy ( B JaHHOM
caydyae 3eMeHBIH).

Ans toro yrobu o0wWwas RAOTHBOCTE OTHEYaTHA NpH UBETOKOpP-
PEKTHPOBKE HE CHU3UNACH, HEOOXOAMMO IpR YMeHLIIEHHH BDEMEHH
33 OAHWMH €BeTOHHJALTPAMH COUTBETCTBEHHO YBEJIKYHTb HX 34 ADY-
THMH, '

[lprRuAn aABHTHBHOW TeYaTH NoJOMNeH B OCHOBY PAja KOH-
CTPYKIHIl aBTOMATHUYECKHX, KONMHPOBAJbHBIX YCTPOHCTB,
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§ 8. NABOPATOPHAN OBPABOTKA LIBETHOR $#O0TOBYMAIH

Ipa maccosoil 06paGoTie nBeTHOM
doroSyMary B OpOM3BOACTBERHHIX YCJAOBHAX HCNOAL3YIOT o60pyao-
BauKMe W chieqdaasHble npubops!, obecnedupaliile MNOJAydeHUE
CTAHAAPTHHIX MO NOKAa3aTeJsM IBETHbiX uzoOpaxkenni. Obulne npa-
Buna o6paloTKH UBETHLIX TO3WTHBHHIX (OTOMATEPHAJOB TAKHE XKe,
Kak # npasnaa o6paboTKu UBETHHX HeraTHBHBIX NAeHOK. [Tpu upet-
HOM II03UTHBHOM NpOLECce NCIONb3YIOT (PORAPL ¢ 3aLHTHLIM CBETO-
PuaeTpoM Ne 166, B cBasu ¢ Tem uTo 06paBoTKy LBETHOH (POTOGY-
MarH BLIDOJHAKT BPYUYHYK, B COCTAB LBETHOTO MpOABHTE/]S BBOOAT
LBeTHCE NPOABAAIOUIEe BEHIECTBO MapPaaMHHOITHIOKCHITHI aHHANH-
CyAb$haT (3THROKCHITHANApadeHNIeHIRAMUHCYIB(AT), 06aalak0-
Uee MeHbHIEH TOKCHYHMOCTBIO MO CpPaBHEHHID ¢ MapaaMHHOAKITAAZ-
HHAHHCYAb(aToM. UTOOH HCKJIHURTL BO3MOMXHOEe 3aboneBaHHe
KOMXH, PYKH 0pH MoflakaHii Ha HHX DPOSBHTEAS CAelyeT ohoJjac-
KHBaTh 3 %-HBIM pacTBOpOM YKcychOW Kucsorel. [lpn paGote ¢
UBETHHM TIPOABHTENEM HesGIONHMO TakKe NO0Nb30BATBLCA DPe3liHO-
BBIMH HePYaATRAMHU.

Pesynetatel  xuMnko-dortorpaduueckoi obpaboTRH  1BeTHOH
GorobyMary 3aBHCAT OT TOYHOCTH COONIOAEHHS pexumoB (Taba.
10). Tlpn yBeanueHnH NPOAOAKHTEABROCTH APOABAECHHA HJH NepBoil
NPOMLIBKH YBeNRUHBAETCA [JAGTHOCTL H KOHTPAacTHOCTE H3o(pare-
Hus Ha ¢oroOymarax. YBeanueHne TeMNIepaTypu NPOABATIOUIETO
pPacTBOp2 PABHOCHJIBHO YBEeAHYEHHK BPeMEHH NPOABJISHHI.

Tada 10. O6paloTha usernuix GoTodymar

e <vorouser
Ouepania Tlepisntii peAtHM B‘rgﬁ%i;i g;‘;:ﬁf{e"'
Temnepa- | Bpemna,
Typa, °C MUH
Temnepa- | Bpema, | Temnepa- | Bpemu,
Typa., *C Mt T¥pa, *C MHH
liBeriioe nposeIenHe 20105 5 204:0,5 8 2503 6
FlpomuiBka 10—20 0,5 - — — -
Ocranasaypaolni  pac- 18—20 3 202 2 254-2 1
TBOP
Duxcupopanye - — 2012 4 2612 2.
Flpombicka 10—20 05 205 5 2345 2
OrGenuparue u duxeupo- 18—20 7 20-4-2 6 2542 4
BaHHe
Tlpombtexa 10—20 7 2045 5 23+5 2
Ay6amrii pactaop - — 20-£2 5 2542 2
[pomnera —_ - 2045 16 2345 5
Craduanzauina 18§—20) 3 20+2 2 2512 1
Cyirka Man raanuepande 3545 - -

70410 — 70410
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Ifpu oBpabotre uperodortorpadnueckoi GyMarw IpoABAAIOLIHKI
pPacrsop HECOXOAMMO TIOCTOAHHO MepeMeulyBaTh, YTOOH HCKJIOYHTH
BO3MOH(HOCTb HEDaBHOMEPHOIO MPOABeHHA (DOTOCAOA H NOABJEHHA
CBETIHX MATeH Ha (otouszodpaxenun. JIpy mposeieHuu Temilepa-
Typy 00pabaTHBaICIIEX PACTEOPOB N NPOMBIBHOf BOXEI HAajlo NOC-
TOSHAO KOHTPOAHPOBaTh, CTACGHIH3HPYIOILHE pPAacTBOp TNOBLIIAET
fesU3HY CBETJHIX YUaCTKOB QOTOH306paKeHHT H YMeHbIUaeT BHLBe-
TaHHe KpacuTened Upu XpaHeHHH OTIeuaTKOB.

Iipn xumuxo-dortorpaduueckoit obpaGoTxe UBeTHO! goTodyMary
AJ5 KOMUEHCAUHH PacXOZOBaHUA DPOABHTENA W YACTHYHOTO BOCCTA-
HOBJIeHUS €ro CBOKCTB nocse o6paboTky HeGoabWHX napTai doto-
Oymark B paouufi pacTBOp BBOAAT AOHOMHHTENBHBIA CBEKU] HpOS-
BHTEJb H3 pacyeTa 20 MJ Ha OAHH OTHeuaToK pasmepom 9 X 12 cm.
CooTseTcTBeHHO B Apyrue pacTBOPE PeKOMERAyeTcs BBOJINTH CJae-
Aywuike AoGaBKH, MJ: OCTAHABAMBAKIIHN pacTBop — 20, oTOeH-
BawIuHi pactsop — 10, pukcax — 10.

I'TABA X g

CBOP CEPEBPA U3 OTXOLOB. .
CBETOYYBCTBHTEJIbHLIE CJfICH, HE CO,B,EP)KAHIHB
CEPELBPO

§ 1. CBOP CEPEEPA H3 CEPEBPOCOJEPKANIHX OTXOIOB

Cepebpo  cofep:xHTCA B CHEAYIO-
wHx otxofax dororpadun: orpaboTaHibx GUKCHPYIOUIHX PacTRO-
pax, neproil nocste QUKCHPOBAHHA NPOMEBIBKOH BoAe, 0TpalOTaHHBIX
OTOEAUBAIOUINX H oTenipapoule-GUKCHPYKOLILIX pacTBOpax, ofipes-
Kax dotomnenok u dorodymar, 6oe (oTomnacTHioK, oT€pakeBan-
HEIX H HCNOAbL30BaHHBIX HeraTHBax H OTHeyaTKax, PHABTPAX H Ma-
Tepuanax (seromu), ynorpeSASeMBIX IAA MbITBA NOCYAH 113-TIOX
cepefpocofeprialliy OTXOAOB.

daexkTpoaurnyecknii Meron cbopa cepebpa. DTorT Meron HMeEET
naufojee mypoxoe npuHMeHerne. [lpHuuHOD ero sakmovaeTca B
BOCCTAHOB/JIEHHH METANINYECKOro cepebpa Ha KaTole S/EKTPOJUTH-
qeckofl ycranoexu, Bodblias 4acTh cepefpa B pacTBope (HIKcaKa
CONeDKUTCA B BULe KoMIaexcos. [Ipy NpoORyCKaHNH 5J€KTPHIECKOTO
TOKA 4Yepe3 3NeKTPOJHT HPOHCXOAHMT JHCCORBHALWA KOMILACKCOB Ha
HOHBY;

Ag (Szoa)r(szn_l) = Ag+ + 12(8:04) 7.

B npouecce anexrponnza cepebpo ocakiaercs Ha OTPHUATEJNB-
HO 3apAXeHHOM 2MexkTpoie (KaToge), T. e, HepeXOJUT E3 HOHHOTO
cocTosHua Agt B mertaanuueckoe cepeSpo Ag”:

Agt J-e—Agh



[IpeumyliecTBo 3TOTO MeTOAA B TOM, YTO (DHKCAK MOMET BHOBSH
HCNOAB30BATLCA ¢ BHeCeHHeM He0ONBUIMX KOMHUYESTS XUMHUSCKHX
KOMIOHe HTOB, .

B ycrawoskax M-I NPOHCXOAHT 3JIEKTPOCEPHHCTOE OCaXAEHHE
cepeGpa. M3 orpaloranublX ¢urcamell HPOUCXOIHT BbILJICHHE
cepebpa B BHAE cMeCH MeTanlHUECKOTC U cepHHcTOro cepelpa;

2Nay [Ag, (S:0: — AgsS + 2Ag + 4Na;8,0; - 350,

Texuonorudeckitii nponecc Begercs rakum obpasoM, uTo0B Ha
KaToZe NOayuanca WnaMoolpasdblil ocaflok, Jerke cioasaiolui ¢
KaT0Aa Ha AHO BAHHBI, 4TO NO3BOJAET JErKO CAHBATH €O U3 BAHHL
BMeCTe C paCTBOPOM B OCajHTeabHblli ©aK 0e3 BbEMKH KaTO/OB.

XUMHNECKHH W (QH3NKO-XMMHYECKHT MeTOHW M3BRedeHus ce-
pebpa. K xumudeckuMm meTojaM BOCCTAHOBAGHUS cepedpa oT-
HocaTes CcyabhumMeifi, THIpoCYALPUIREI, BOCCTAHOBMAEHHE cepebpa
dopMannzom, npoasutese. HoBeiM BHCOKOSDMEKTHBHBM METOAOM
BOCCTAHOBACHUA cepefpa U3 cepedpocoiepalliX OTXOMNOB ABALLTCH
MeToA ocawiedun cepefpa GOpPOCORePKALIHM  BOCCTAHOBUTEARM
Bopruapuaom Hatpua NaBH, u ruzpasnudoparom BH:N.H,. Me-
TOA BOCCTAHOBJERHA cepebpa MeTaJlaMH OCHOB2H Ha (H3HKO-
XHMUYECKOM NIpoLecce BbITECHEHHA M3 DacTBOPOB DACTBOPEHHLIX B
Hux 61aropofHEIX MeTANI0B TaKNMH MeTaaNaMH, Kak Hese3o, LHHK,
amomuniil. Jasg MeTannooOMeHa LIHPOKO HCROJb3YeTCH Kede3Had
cTpyxka (Bara). Oauu aTOM HeJe34 32MEIHaeTCH ABYMA aTOMAMH

cepebpa:
Fet 4 2Ag* —2Ag* - Fe* ™,

~ TlpaxTnueckH yCTaHOBJEHO 4TO Ha ocayijeHHe | r cepebpa M3
OTpadoTaHKOTG (PUKCAXKHOIG pacTBopa Tpebyerca | I cepHUCTOTO
HaTpust KpncTaaaumyeckoro, 1,7 © THoCynnaTa HaTpHA KpHETARAH-
HECKOro, 2 T HHAKOBOA fuaK, 2 I anoMyiNesol NHAR AW CTPYHKKH,
2—5 r wenezuofl crpymxy. [IpH HeloCTaTOUHOM KOJIM4eCTBe pea-
reuta MPOUCKOAHT HENOMHOE Ocakaenue cepeldpa,

[Tpomece ocaxpenus cepefpa ¢ NOMOIILID XUMIUMeCKHX peareu-
TOB MOJSHO YCTOBHO BHPASHTD CXeMOi

Orpago- Xumnue- Cepedpo- Ocperaan- -
Tauumit -+ cuui = COALpHa- 4+ FHH#H + Tasu, |
buxcam pearert WHil waam pacTBoOD

Ilpu BBexeuin B oTpadoTaHHHfl dUKCAX PACTBOPA CEPHHCTOrD
HNATPHA OPOHCXOAHT €rc peaklus € KOMIVIEKCIBHM CepedpaHoTHO-
cyapbaTHBIM CORNHHEHNHEM, B X0Ae KOTOpoH ofpasyeTcs ocedamwllee
na ano 6aka cepHiHCToR Cepedpo.

Ha orpaGoTaHiitix oTGeanBalollAx pactsopos cepebpo ocaxia-
eTCH ¢ MOMOWIBIO XJAOPHCTOrO HATpHA, HMOCHE BBEACHIA KOTOPOTO
PacTBOP HarpeBawT Ao Tempepatypht 80—100°C u nepeMellHBaoT,
Tlocse nosiBienuss ocaaxa, DPeACTaBNAOIErO COBOH XAOpHCTOE

224



cepebpo, ero orduasTpossiBaioT K cywmar. Ocrtasumuiics pacTBop
JloJIKeH ObiThL npoBepel Ha MoJHOTY 0CaXKACHHA.

3acseuennble, otOpaxopannbe, a Takxe ObBlige B ynorpedJe-
nun doronaenxu, (orobymara, (poTONNACTHHKA, HEraTHBH U (OTO-
OTHEUATKH [I10JIBEpraloT clielnanabhoii o6paboTKke, B X0le KOTOPOii
¢ HHX cMbiBaeTcs cepebpocoiepzaninil gorocaoi.

dortomaTepHann cHauana oTOEJNHBAIOT PACTBOPOM, COLEPKALLUM
120 r/n nopapernoit coan n 40 r/a mMeaHOro Kynopoca B TeuenHe
40 muu, satem ¢urcupyior. OrpaGortaunslii puKcax noctynaer Ha
ocaxkienne cepebpa B cneuHanbhbii annapar (manpumep AITIT-T
Tna M-1).

Odopynosanne. OtpaGoranubie cepefpocoaepiKaliie pacTBopbl
cobupalor B cneuHajibHble eMKOCTH (0akm), H3rOTOBJCHHBIE N3
BHHHAZACTA HJH HEKOPPO3HPYIONLEiT CTaaw, NOKPLITOIl 1eJ0UHO- H
KiCJA0TOYCTOHUNBOI Kpackoil. B nebonsimux nabopatopusix otpado-
TAUHBIE PACTBOPL COGHPAIOT B NOJHITHICHOBBIE KAHHCTPHI HJN
crekssunbe OyTean, Beio cTekasunyo Tapy cjaenyer aepxath B
KOP3HHAX HAH CHCUNAJbHEX cTogKaX., O0peaku # oTX0AE (oTOmIeH-
Kn 1 Qorodymard, a tamke doronaactuHok # ux Goi coGupalor
OTARALHO APYTr OT JApyra B ede3duie auwnkd., as peredepauuu
cepefpa u3 (HKCAKHLIX PACTBOPOB, Ies1eco00pa3Ho HCNOJbL30BATh
snekTpoausnuie Banunl «/lagoray KBY-19, P9C-1 n ap., npeauas-
HaueHnple AJf NOJYYeHHst Ha KaToje MeTajanueckoro cepeGpa.

Jaextpoauruveckan ycrawosxka «/ladoza» KBY-19 (puc. 145)
HMEeT JICKTPOJIH3HYIO BAHHY BMECTHMOCTHIO 50 J1 ¢ ueThpbMA He-
NOABHAIKMH  MPAMOYTOJALHBIMH  TPAQUTHPOBAHNBIMH  AHOZAMH H
BPaU@WUMea THTAHOBLIM KATOAOM, HMEOUHM (opMy HOJHOrO
GapaGana. Ilpanuun paGoThl yCTAHOBKH OCHOBAH HA INPONYCKaHHH
HOCTOAHHOIO TOKa uepe3 (QHKCHPYIOUIHIT pacTBOpP, 3aJUTHIL B 3JIeKT-
ponnsnyio Banxy. B pedyanbrate na Katoae ocaxkaaercs cioi 94—
98 % -1oro Meraaanveckoro cepeGpa, Baaronaps BpaweHunio 0a-
pabana obecneyHBaeTcs IepeMellHBaHie pacTBopa, UYeM TIpeny-
NpekadeTcs 0dbpasoBaliie Y NOBEPXHOCTH KaTOAd CJIOS CEPHHCTOTO
HATPHA H cepHucTOro cepefpa, KOTOpLe MOTYT IPeNnsTCTBOBATD
NOJYUEHHIO MeTasJindeckoro cepebpa.

[Ipoaonmurensuocts uMKkAa paGorsl yeranokn 1,5—2 u. Pere-
HepHpOBaHNLIA (PHKCAXK TOC/e BBeJeHHST ocBexkaoweil go00aBKn
MOKeT ObiTh HCIO0JAL30BAH MOBTOPHO. B KoHeunom perexepupoBau-
Hom (puxcaze ocraercest o 0,5 r cepeGpa ma 1 o LlHKd MOMKHO
HOBTOPATH HECKOJLKO pas TOAPSA 0 TOJAyueHHs Ha KaTode cJof
cepebpa Toauknoi 8—10 mm.

Ocamtenne cepefipa u3 cepeGpocoaepiKaliux pacrsopos, He
UCTIONLAYEMBX  TIOBTOPHO H COCTOAULMX U3 cMecH (QUKCHPYIOILHX
PACTBOPOB H NPOMBIBHLIX BOA, PEKOMEHAYETCSH HPOBOAHTHL 8 anna-
parax M-1 u M-2, npennasHauennbix AJst MPOBEIEHUs 3JeKTpocep-
nuctoro ocaxaenus. Annaparst M-1 u M-2 anajoruiubl 1o npHH-
mHiy paGoTel H BHCLIHEMY BHJAY H cocToaT M3 Katoaa I (puc. 146),
Hzonaropa 2, uenn § Karoxa, anona 4, crepxHs 5, nenu 6 aunoja.
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Pue. 145. [TpuGop «JTanora» KBY- Pure, 146, Yerpoiietno aas saextpo-
19 JHTHUECKOrO oOCamaenus cepeGpa p
npudopax M-1 uw M-2
B KOMIVIEKT annapaToB BXOAAT TaKie CeJCHOBLIE BBHINPAMHTENH
BCA-10.

Pexsum paGoThl annapaTa A0JAEH FapaHTHPOBATH NEPEBON BCex
cepeOpAnOTHOCYIb(MATHLIX  KOMIVIEKCHBX  Codieii B cepHHCTOe
cepebpo. PeyiuM 3JeKTPonuTaHusi KOHTPOJHPYETCH 10 3JEKTPOH3-
MepuTeaLHLIM npriopaM, YCTAaHOBISHHEM s annapaTta M-1:

MoumnocTs 99eKTpoHarpesa- 1,8—2
Teas, kBr

Hanpswenne cetn, B 127—220
Tork B shnpaMmpreae (am- 8—135
nepumerpe), A

Hanpasenne peryastopa 6—1i2
(BoabTMeTpa), B

ITponssoanTensuocTs  an- 50—60
napara, o/q

Ocaxkaenne cepefpa 3JeKTPOJHTHYECKHM C€noco00OM NPOXOAHT B
TakoMm nopsaake. Cuauana roToesT annapat K paboTe. 3ajHBalOT
(Guxcax B Bepxuuii saekrTpoansunlit 6ax I (pnc. 147) u Brawouaior
ToK. [lporoskurenbHOCTL npouecca 3JMeKTPOAM3A 3aBHCHT OT Mpo-
H3BOAHTEJNBHOCTH annapaTta, KoHueHTpauuu cepebpa B pacTBope H
o6vema obpaGarmBaponiero pactsopa. [as ycrpamennis 3anaxa
CepoBOAOpPOAa B PACTBOP A00ABJMIOT ULEJI04b, KOTOPAS TAKKE YCKO-
psieT npouecc saekrposansa. Ilo oxoHuawum 3/1eKTpo.ii3a pacTsop
CJIUBAIOT ¢ NOMOUIBIO 3aTBopa 2 B ocanuteabHbiil 6ak 3 Anst OTCTaH-
Bauua. B Oake mmeercs Harpeparteabublii sgement 4, YCKOPHIOUIH
ocax<uenne cepe@pa. [Ipogonmure/bnocTs OTCTAHBAHNSA NPH HArpe-
BaHHH OKoJO 2 4, Ge3 Harpesanna— 20 u (B annapate M-2 narpe-
Bateas Het). ITocse oTcramBanus BepXHnil ocBeTeHHbIH caoil pac-
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TBOPA CJAHBAIOT Yepe3 Pe3HHOBYIO TpYOKY 5. 3anoausior 6aK H CJH-
BalOT OCBETJIEHHHIH pacTBOP HECKOJbKO pa3 MOAPAA 0 NOJHOIO
3anoJneHus GYHKepPHOI 4acTH cepedpocoep KallluM naaMoM, 3aTeM
OTKPHIBAIOT HHJKHHII 3aTBOp 6 M maaMm Burpe6aiorT crelHa bHON
JlepeBsiHHOM Jonatkoii B Martepuathii Guabtp 7. CobGpaunuii cepe-
6pocosepikaiuuil waaM cywar  OTIpaB/sioT Ha 3aBOJ,

Yeranosky M-1 npucnocaGauBalor Aasi ocaxaenusi cepeGpa
XHMHYECKHM METOAOM, HCHOJB3YH peareHTHHR ocaautenn. Jlan
YCKOpeHHst npolecca ocaxjaeHus cepeGpa HCMNOJb3YyeTcs Harpesa-
Teab. Bee jasibHelinine onepanun aHaJOTHUHLL ONePALHAM NPH 3/1eK-
TPOCEPHHCTOM OCaXKIACHHH.

IMpn wneGoabmux ob6bemax pabor mnpumensior annapar M-4
(puc. 148) nas saekTpoauTHYECKOTO OcaxiAeHus cepebpa. B 6yThan
BMecTHMOCTbIO 10—20 71 BeTaBieHb JBe napul 31€KTPOAOB H3 IHHK:
n mean. Konusl sTux siektponos B Bepxueil wacTu 3aMkHyTol. Ilpu
Hanojnenun OYTLIIH oTpaGoTaHHBM (HKCAKEM, AKTHBHHIM 110 OT-
HOWEHHIO K 3JeKTpojaM, B HHX HAYHHACT Teub 3JEKTPHICCKHI TOK
Mo KOHTYpPY: MEJHBIH 3JIEKTPOJA — PacTBOP — LHHKOBLIH  3JI€KT-
pox— pactpop. Ilpu »Tom ma MeaHOH njacTuHe ocaXkKaaercs ce-
pebpo uz perenepupyemoro ¢pukcaxa. ITpu XHUMHUECKOM OCaXKAeHHH
aneKkTpoin ybOupawt. B 3akiouenue mpouecca Ha ropsosuuy Oy-
THUIH HaJeBAI0T MaTepuaThift GuALTP M5 cauBA pacTBOpa ¢ cepe-
OpocoaepKauHM 0CalkoM.

[Ipu ucnosnp3oBanuu anmnapara M-4 AJasi XHMHYECKOro ocazKie-
HHs cepebpa NPHMEHAIOT UHHKOBYIO TIBUIb, He Bhi3biBaiouLyio oGpa-
3oBanus cepuucroro HaTpHs. CHauana B GYTHUIB 3acHIIAIT pacuet-
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7 Puc. 148. IlpuGop M-4 ¢ raibBannte-
CKOil napo#
« Puc. 147. MpuGop M-1
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HO® KOJHYECTBO LHHKOROI DNBIJIKM, a 3aTeM 3adHBalT (HKCaX
npuMepHo Ha ?/; oObema Oyrtmian. [Ipomecc ocampenus cepebpa
NPOAO/MIKAECTCH OKOJO CYTOK. DBYTHAL OpH 3TOM HEPUOAKUECKH,
uepes 3—4 Yy, NOKAUHBAWT AJA TepeMelidBaHns pacTBopa u ofec-
neyeyusa MOJROTH ocaxmagenus cepedpa. as c6opa cepebpocogep-
JKallero WJiaMa Ha TOpPJAOBHEY OyTRIIM yCTaHOBKM M-4 HazesawoT
matepyatolii Melok (§HABTP) H, HAKAOHAS OYTLLIb, BEIJIHBAIOT ee
COAEpsKHMOe B Beapo. Hldam ocraerca B Meulke.

Coop cepelpa MeTONOM MeTaA17000MeHa NPOBOAUTES ¢ MOMOULLID
NAaTPOHOB, HATIOMHEHHBIX KeJe3HBIMH HHTAMU (BaTOM}.

CyulecTBYIOT cnocobhl A1A HEKOTOPHIX BRAOB (poTorpadnn va-
CTHYHOI HAW npakTHUecKH NOJHOH 3amelsl cepebpa.

§ 2. DHAZCTUTIHLIY NPOWECC

Juazotunusit npolece OCHOBAN
A ¢NOCOGHOCTH AHASOHHEBHIX COMell Pa3aaraThCd Noi ZeficTBuem
CBETa, COUETAACh ¢ (eHOJaMU U aMHHAMK, H O0pa30BHBaTL B LUe-
JOYHO cpele azokpacHTead. B KadecTBe npuMepa npuBeieM apRa
AHA30COeInHenHa:  Aua3obenson  a30THOKHCAHH CsHs- Ny NOs,
Anazobenson xaopuctoiii CeHs-Ni- CL
YiapectHo Tpn praa BeccepedpsHBMX CBETOUYBCTBHTEJBHLIX Ma-
TEPNANOB AAA AUASOTHMHOCO MPOLeCca; HMA30THNHEIE MaTEpHaAbE
MOKPOro i MOJNYMOKPOTo [posiBlednd (ORHOKOMOOHEHTHbIE), AHA30-
THTIHBIE MATEPHAJBl CYXOro NPOABNeHHA {ABYXKOMNIOHEHTHHIE), AM-
#30THIIHBIE MATEPUAJB, NPOSABASEMble HarpeaHHeMm (TpexKoMmo-
neHTHBIE), TIpakTHYecKoe DPHMEHEHHE TIONYURAYW NMepBble ABA BHAA
MaTepnanos. CBeTOUYBCTBHTEAbHBIA CN0H OONOKOMNOREHTHOZO MAa-
TEPHANA COLSPIKUT TOABKO AHA30coeAuHenie. IIposBAAIOT Hecepe-
6pocoaepKauiuii maTepuas nyTeM HaHeCeHMs HA ero NOBEPXHOCTD
BATHBIM TAMIOOHOM CJOSl IMEAOYROTO pPAacTBOPA A30COCTABAAIUIEN
I CMeCH a30cocTapasonx. CBeTOUYBCTRITEAbHRA Clol d8yxKkon-
NOHeHTHO2O MATEPRAJKa COAEPIKIT AUA30COeANHEHNE, A30CGCTABAAI0
uiYIo 1t OPraHuYecKylo KHCNOTY, Hanpumep anModHyl. Kuchoty BBO-
IAT 409 N30eKaHUS NPEKASBPEeMEHHOTO HPOTEKaHHA Peaklini a3qg-
COMBTAHHA MENKIY IHA30COoedHHEHHEM H 230COCTAaBAAIeH u ofpa-
30BaHHa KpacuTesas. DKCIOHHPOBABHEIL C10fi HAa OCHOBE ANA30COedH-
HeHHIl 06palaTelBAIOT NapaMH aMMHMaKa, HeATpaausymoluiero KHc-
noTy. T1pH 3TOM Ha y4acTKaX, HE DOABEPraBHINXCH JeHCTBIND CBETA,
HawHHaeTCA peakuwia asocoveTaHusd, NpH xoropoll o6pasyerca Kpa-
cnTenb. DTa peakils He HOET B MECTaX, I'Ae TPW IKCHNOHIPOBAHHU
CBeT ROJEACTBOBAN HA AHA30COCAUHEHUR U BLI3BAJA €T0 Pa3NoKeHile,
CBeTOUYBCTBHTENbHBIR CHONH TPEeXKOMAOHEHTHO2C MaTepHasla A0/~
JKeH conepiKaTtbh AHA30COeAHHEHNe, A30KOMIOHERT H cOeJHHEHUE, Bbl-
Jensisllee MpH HATPeBAHHM BELLECTBA WIEJOYHOTO Xapakrepa, Ha-
ApHMep MOYEBHHY HJH TYAHHIHH, M HX DpOU3BOAHbIe. Taxoil chofi
NPOABJASIOT NPOCTHIM HATpeBaHHEM, UTO NPHBOANT K 0OGpasoBanmio
OKpalleHHmX coeaunenuii. B 3aBucHMOCTH OT BHJA ¥ COCTABa CO-
CAHHEHHH, BXOASWHX B CJA0H AHA3OTHAHBIX MATepHAJOB, MOXKHO
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NOJYUHTb  KpacHo-(hHoJeToBLIe, i
KpacHbie, KOpHUHEeBbie, OpaHiKe- L 1 F r!’
B ——- |

|

11;"

1\i
i‘\h

Bble, XKenTuie, cHHue u Quonero-
Bbie H300paxeHnns, a ¢ MpHMCHe-
Hiuem Oojee CA0MKHBIX cMeceil —
3ejieHble W cepo-uepHbie H3obGpa-
wenus. Bee BHAB AHA30THIHBIX
MATEPHA/IOB UMEIOT HH3KYVIO CBe- T3

TouyBCTBHTEAbHOCTL (0T 380 110 1l
400 um). CBETOUYBCTBHTEIBLHLI
necepebpocoaepxauinii Matepu-
ajl IKCHNOHHPYIOT B KOMHPOBAJb-
HBIX paMax HJH CcHepHaJdbHbIX
CBETOKONHPOBAJIbHLIX annaparax

C TMpHMEHEHHeM pPTYTHO-KBapiLe- |
reix aamn TIPK »n PKC, naio-  pye 149, CBeTOKONHpOBAALHLIT anna-

IHX Molioe yabTpadHoseTosoe pat CKA
usayvenne.  TlpoMbinneHHOCTD
BBIMYCKAET MEXaHU3NPOBAHHBIE CBETOKUMHPOBAJbHLIE alllapaTsl TH-
na CKA (puc. 149), CKC, CKMH aas neuaTH Ha JHa30THNHBIE
matepuajinl. B 3THX annaparax 3KCHOHHPOBAHMLIA CBETOMYBCTBH-
TeMBLHLIH MATEpPHAJ NPOsBJASIOT NapaMH aMMHAKa WIH B IETOUHOM
pacrBope. :
JnazoTnnHsie MarepHaJbl BHIIYCKAlOT B BHAE GyMmari M Kajb-
k. JInazoTunublii ca0il MOMKeT ObITh HAHECeH HA TKAHM, METajlibl,
IJIEHOUHBIE ¥ APYrHe NOAMOMKKH., DTOT Npolect NO3BOJsEeT NOJYYHTD
C HEraTHBa HeraTHs M ¢ No3HTHBA No3uTHB, Ha anasocnosx Bo3Mox-
HO oueHbL OoJbUIoe yMenbluenue Oe3 mnorepu jAeraneil OGaaroaaps
BLICOKOf paspeniaioniei ¢nocobHOCTH, YTO CBSIZAHO ¢ MOJCKYAAPHO-
JHCIIePCHOH CTPYKTYpoi 3THx caoesB. K noctomHcTBaM nponecca
OTHOCHTCH HEBLICOKAH CTOMMOCTH H OOJbLIAS CKOPOCTb NOJy4YeHHHA
B OCHOBHOM IITPHXOBLIX OeccepeOpsiHbIX H300paenHii (LOKyMenT-
noit undopmarun).

§ 3. CBETOYYBCTBHUTEJILHBIE CJIOH C COJIAMH )KEJE3A

[IpumencHHe CBETOMYBCTBUTENb-
HBIX OeccepeGpsanbIX C/I0BB € OKHCHBIMH COJIAMH 2Ke/je3a OCHOBAHO
Ha CHOCOGHOCTH 3THX cojeff BOCCTAHABJAHMBATBCH 10J JAeHCTBHEM
cBeTa B COJb 3aKHCH ykene3a. JKeseso npyn sToM HepexopHT H3 JABYX-
BaJEHTHOrO B TpexsanentHoe. 3Haunrtesblblii 3dpdexr obuapyimu-
BaeTcs NPH MPUMCHENHH OPraHHUecKHX CcoJeii OKHCH jKejesa (Ha-
npuMep, liaBenesoxucaan coib okucn kenesa Fey(Cy04)3). Boun
NPeANOAKEeHB ABE COAM JIHMOHHOKHCIOTO aMMBAYHOTO JKeje3a: Ko-
pHUHEBaf COJb JIHMOHHOKHC/AOrO aMMHAUHOrO JKeJe3a OCHOBHAs
(4Fe-CsHs07-3(NHy) 3 CsHs0,-3Fe(OH) s u senenas ¢ojb JHMOH-
HOKHCI0TO aMMmuaunoro senesa kucaas SFe-CgHz;07:2(NH,)3 X
XC‘;HJO;(NI‘i:)CﬁH?OF'QH_:O
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Bropasa cons nMeeT 6OABILIYIO CBETOUYBCTEUTEABHOCTD, UeM fNep-
Bad. DTH coJH CBEeTOUYBCTBHTeJbHH K4K B BOAHBIX pacTBopax,
TaK B B CYXOM COCTOAHHH, 3eneHad JHEMOHHOKHCAAS COdb OKHCH
HKefe3a H AMMOHHA HMEeT CNeKTPAABHYIO 30HY CBETOYYBCTBHTENb-
HOCTH OT 200 a0 475 M, YUyBCTBHTEARHOCTE KODHUHEBOH JHMOHHO-
KHCNOH COMIH OKHCH Xee3a H aMMOHHA oT 214 xo 475 um.

Huaporunaa (cuHsa nevars), DT0 Opolecc, OCHOBAHHLIH Ha
OYYBCTBJeHHH GyMard CBETOUYBCTBHTENbHBIM OeccepeBpsiHBIM pacT-
BOPOM, cojepiKallnM JKene30 AUMOHHOKHCAOE aMMHAUHOe H KaJanil
HENe30CHHePONCTLIA {KPacHYIo KPOBAHYIO cOlb), YUacTKU CAOEB,
ROABEPruIHecs OCBELUEeHNI0, TEPAT CNOCOOHOCTH PaCTBOPATHCA B
Bonre H OKpauuBawTcs, obpasys KpaciTeb — TYPHOYJEBY CHHb,
KoTopast JaeT KpacHBbii cHHui UBeT. OxoHvaTeqnpBas ofpaborka
CBETOKONMH [OCJAE SKCOOHHPOBAHHA 3aKJIOUAeTCs B NPOMBIBKE ee
BOAOH B CYUIKe. DTOT MPOIECC HA3LIBAIOT GeccepefipaublM HeraTHB-
HbiM, TaK KaK CBETOKONHHA, NOJNY4YeHHAA ¢ YepTem]a Ha KAALKE, nped-
cTapisier cofofi Genasle MHHMUH Ha cuHeM ¢GoHe. OUyBCTBASIOHIHE
pacTBopel ¢ 3edenoil coabioo coctoAaT u3 30 %-woro pacTRopa am-
MHANHOTO Werxesa AuMonHokucacrce uan 12 % -xoro pacteopa wene-
30CHBepofAHCTOrOo Kaapsa., OGa pacTBopa nepel caMmblM yroTpebae-
HieM QUALTPYIOT, CMELIHBAOT B COOTHOMERHN }: 1 H HAHOCAT MAr-
Koft kucTbio Ha Oymary. OUyBCTBAAIGUING PACTBOPH € KOPHUHEROI
COMLID cocToAT K3 25 Y -Horo pacTBOpa aMMUaYHOTO JKe1e3a JWMOH-
Howuesmore u 20 %-Horo pactBopa  KEeJAe3GCHHEPOAHCTOrO Kasid.
Pacteopuwr duabTpyoT A cMmewuBaloT 8 obvemax I: 1. Ilpu pobas-
seHun K 25 Y% -HOMY pacTBCpY aMMHAUHOTO yKeje3a AHMOHHOKHBCAOrD
5 I NMEMOHHON KHCJAOTH YYBCTBHTEABHOCTB €ao0n nobnuaetcd. Flpu

" PABHLIX KOJUUeCTBaX cojefl 0TneuaToxk OyieT WMeTh CHEUf TOH.
HabuiTok pacTBopa KeNe30CHHEPOIHCTOTO KaJHA BHI3HIBAET cepo-
BATO-CHHUA OTTEHOK, H3OBITOK OKNCHGIT coNy Menesa ¢ AMMHAKOM —
roy6oll, JKCROHHPOBAHHYID CECTOKCNHIC DPOMBIEAIOT NPOTOYHOS
poaoti B Teuenue 10—15 Mun. Boaa cayuuT nposiBrTeneM M 3aKpe-
nurefeM EAA cBeTokonuu, JIAg moaydenHs na uzobpamediy Hack-
LeHHOTG TORa TOCJE MPOMBIBKH CBETOKOMHK GHOAACKHBAIT B IIOR-
KHCACHHOH Bofe (HeCKOALKO Kamesb COJSHON HIAH CepHOH KHCTOTh
Ha 1 & Boaw). Jusig ocaabaeuns u3chpakeitis HCTOAB3YIOT CAAaOR
ulenoukoi pacteop, Mns noayuenus Hanboasilere KOHTpacTa CBe-
TOKONHH ONYCKAaT B c1aloiél {1 %-ublii}) pacTeBOop HAaACepHO-3MMO-
uuiinofi cond. Ecid BMecto cuHero Heo0XOAHMO TOAYMNHTL Ha CBETO-
KOmiM ApPYrHe LBReTa, To Haolparkende BHpHPYIOT. ITonpasku Ra
ceetokonuax  AedialoT O Y%-HbiM  PAcTBOPGM  LIABeNEBOKHCACTD
Ka T,

BeccepedpaHblii nosuTHBHBLIE npouecc. s noayvexns mHzoGpa-
sKeld HCNOIb3YIOT T JKe COJAN OKUCH KeJe3a H ReNe3ucTociiepo-
AnCToIll kaduii (KeATas KpOBfiHasi Coqib). B pezyapTaTe coueTaHus
9THX conefl H3oHpaweHHe ofpasyeTes B TeX MECTaX, TAe CBeT He
JeHCTBOBAJ, T, €, ¢ NO3HTHBA T0JYyYaloT HeccepebpsiHBIA O3HTHB.
[Tpu a1oM 06pasyeTcs HepACTBOPHMAs B BOLE OKDaLIeHHaa COMb —
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Gepaunckas nasypb. [oayuenue Geccepefpanoro u3oOpaMeHHa 3a-
KAouaeTcst B caeayiomeM. CHavana roTOBAT YeTulpe 3alacHblX pac-
teopa: 20 %-Helfi pacrsop rymmudpalnka, 50 %-ubifi  pacrteop
AMMHAYHOrO JKeae3a JAMOHHOKHCI0T0, 50 %-nulfl pacTsop xnopxoro
skenesa, 10 %-ubifi pacTBOP KeJE3HCTOCHHEPOAKCTOTO Kanans, Jlas
COCTABJEHHA OUYYBCTBJAOLIEr0 pacTtBopa GepyT 20 MJa mepBoro,
8 ma BTOporo U 5 Ma Tperbero pacrsopa. [lonmyuuswagca npu sTom
rycTas Macca NOCTeNEHHO DAasiKiKaeTes, Nocie Yero ee HaHOCAT
TOHKHM CJIOEM HA XOPOLUO NPOKJEEHHYIO GyMary. JKCUOHHpOBaHHe
NPOAQJKaeTCd IO NMOSIBAGHHA Ha 1300pazkeHHH OeldbiX NHHWH Ha
temHOM (ore. JIna npossneHHs n3o0pazkeHHs NPHMEHSIOT UeTBep-
THil pacTBop, [IpH 3TOM 3KCMOHHPOBAHHLIE JRCT KAaAYT Ha POBHYD
AOBEPXHOCTh (HanpuMep, Ha cTekao}. FlaoOGpakenue mnospasercs
cpasy Mocie akKypaTHOIO HaHeCeHHA Ha JIHCT PACTBOpPA JKEJE3HCTO-
CHHEPOAHCTOrG KaaMsi. 3aTeM cBeTokonuw mnepeHocdatT B 10 % -Hbli
PACTBOpP COJISTHOH KHCJOTH H NPGMEIBAKOT.

§ 4. CBETOMYBCTBHTEJGEHBIE BECCEPEBPAHBIE CAOH
C XPOMOBOKHCJ/IBIMH COJISMH

[punnun nonyueHus w3oGpaxe-
HUft HA CBETOUYBCTBHTEJBHHX GeccepebpAHBX CJA0OAX ¢ XPOMOBOKHC-
JBIMH COJIIMH OCHOB&H Ha CNOCOGHOCTH 3TUX COAEH B NPHCYTCTBHH
OpraHudecKdx BellecTB BOCCTaHABJHBATHCH NOA JeficTBHEM CBeTa.
Tipn W3roTOBJEHHH CBETOXONHM fia OYYBCTBAEeHHOH Oymare mnony-
yaioT Oeccepebpsinoe HeraTHsHoe naoOpaxkenue. [lposeurenem
M 3aKpenHTeaeM CJAYKHT NpOTOYHam BoAa. bBes ycusenns unsobpa-
JKeHHA Ha CBETOKONHK BHAHLI Oejibie JHHHH HA OueHb caaboM xed-
To-KOpUUHeBaTOM toHe. Jlad yBeaHYeHHA NNOTHOCTH (OHA Npeaio-
" JKeHO HECKOJILKO BapHAHTOB €ro ycureHud. [loayuenne usodpaxenus
OCHOBAHO HA CBOACTBAX XPOMOBOKHCAHX COJIeli BCTYNMATH B PEAKUHIO
Ha HeOCBelleHHBIX yyacTKaX. YCHJeHHe H300pazKeHHs Ha DOJYYEH-
HOH CBETOKON#H MOiKeT ObITh OCYWIECTBAEHO PaCTBOPAaMH CBHHUOBOI
coqd, cepedpa a30OTHOKHCIOrO, CEpPOBOAOPOAOM, NapaMH aHHWAHHA.
B nacrosulee BpeMs NOAYYAlOT PaclpoCTPaHEHHE CBETOYYBCTBY-
TejbHbie Oeccepebpanble CJIOH € XPOMOBOKHCALIMH COASMH B Coue-
TaHHH ¢ KOJLIOHAHBIMH PacTBOPaMH. ITH ¢jaoH 06aaaioT cnocod-
HOCTbIO BHI3HBATh AyG/eHHe KOANOUACE NOA AeACTBHEM CBETA.
IinrMeRTHBIR Geccepebpanbil npouecc. Pactsop KesaThHa ¢
HepaCTBOPEMON Kpackoil (NUrMEHTOM) H BelllecTBOM, CNocOGCTBYH)-
M SHlCTPOMY PacTBOpeHHI0 He3alyOJaeHHOro ¢ios B Telnoll Bode,
HaHOCAT Ha IVIOTHYI0 NPORAGEHHYIO OyMary W OuyBCTBAAOT CJIOH B
pacTBOpe XpPOMOBOKHCJON coJiH. TIHTMEHTOM CAYKMT YroJb H He-
pacTBOPeHHLIE B BOJle HeOpraHHUecKHe KpackH (KapMuH, HHAKICKan
KpacHas, JKeATHH XpoM, KieHas CJAOHOBAaA KOCTh, OepanHckas
Jaasypb W ap).
JIHCT OyMarn yBJAaXKHsIOT U KAaAyT Ha TOPH3OHTAIBHYIO ROAO-
rPeTyo MAOCKOCTb, BLICTABJEHHYIO Mo ypoBHiO, (CBepXy Ha Oymary
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H&HOCSHT OTOUABTPOBAHHLI PacTBOP »KeFaTHHA € TINTMEHTOM, pas-
paBHUBag ero crexasnnoil nanouxof, Mocne cryneuenna Hanecen-
HOrO ¢jlog ByMary MOABEIHBAKOT AAA Cylkd. 3areM OyMmary Ouym-
CTBNAIOT NpH HeaKTHHIYHOM OCBEUIEHHH B pacrBope GHXpoMara
Kanus, JIng oToro mHrMeHTHYH0 OyMary MOrpyKalT CJN0eM BHH3 B
pacTeop #a 2—3 MHH H CYLUAT. -

FinrsenTayio 6ymary 3KCnoHHpyOT NOA HeraTHBoM. Tlpu srtom
APOHCKOANT 3aAy0/uBaHKe JKENaTHHA HA OCBELIEHHHIX YYacTKax,
an o6paGorku Gymary nocie SKCOGHHPOBAHHUSA ONYCKAOT B KIOBETY
¢ Tenaoil Bomofl, B peayabraTe He3anyO/MeHHHHA eJaTHH BMecTe
C NMHTMEHTOM pACTBOPAETCS B BOJE H Ha GyMare ocTaercs saay-
GuBLIHACA CJAOH ¢ MHrMEHTOM, AaliluM GeccepelpsAHOe MOZHTHBHOE
n3obpaxerue., Ha murmenrroil 6ymare aenaloT CBeTONpoYHbie H300-
paseHud B CaMBiXx Pa3znoO0pasubiX TOHAX, a TakKKe MITPUXOBHIE M
NOJAYTOHOBLIE KOMHIL. :

BeccepeOpaHuii Macaaubii npouece. IT0T NpoLece UMeeT §0jb-
IIHe BO3MOKHOCTH B XYMOXEeCTBEHHOM OTHOUIeHRH §Jarogaps Xopo-
el neperade DOJAYTOHOB H BO3MOKHOCTH BHIGOPOYHONO OKpauTHBA-
HuAa. O ocHoBaH Ha cOOCOOHOCTH XPOMHPOBAHHOIO JKeJdaTHHA 3a-
Ay0AuBaThCH NPONOPHUHOHAABHO KOJHYECTBY NOAEHCTBOBABUIErO Ha
HEro CBeTa W NpuHuMaTh XKHPHYW kKpacky. Ans macanHoro npouecca
TpeGyerca OyMara ¢ KeJaTHHOBHM coeM. Takol cjA0H COCTOMT W3
7 %-Horo pacTBopa 2alyOaeHHOTO KedaThHa (pacTtBop 3aay6ieH
HECKOMbKHMH Kanaamy ¢opmaanna Ha 1 7 soaet). Ha ancr 6ymarn
pasmepoM 9 X 12 cM HaHOCAT PABHOMEDHBIM CJ0OeM 5 MJ 3TOro
patTBOpa H NOCNe ero CTyAeHenua Oymary cymar. Chaofi ouyBcTB-
ARIOT PacTBOPAMH PA3HOIO COCTaBa B 3aBUCHMOCTH OT xapakrepa
HCXOAHOTO cepelpocofep:Raulers HeraTBa, € KOTODOro AGJKHA
NpOH3BOANTLCA MeuaTh. OcHoBHHIM seasercs 12 %-Humit pactBOp
ABYXPOMOBOKHCAOTO aMMOHHs o6remom 100 ma. Ias ouyscrsaenna
Gymara B ocHOBHO{ pacTBop aAoGapiawr 8 ma 25 %-Horo pacTeopa
CHKPTA.

SKCNOHUPOBAKKYIO TIOHA HEraTuBOM OUYBCTBJACHHYW Oymary npo-
MLIBAIOT NPOTOUHO{l BOROH, yaands KeATyio oxkpacky. Har noayye-
Hus penbeda ee ONYcKaioT B BoAy TeMmnepatypoll 20—27°C, Buaax-
Helil penved Ha GyMare {MaTpHIy) moayuaioT MeTOAOM HalyxaHns,
3aTeM Ha MATPHLRY MArKO# KHCTHIO BaHOCAT KHPHYIO JAuTOrpad-
cKyl Kpacky. HJaa mosydeHHSt KONHE OKPAlLUCHHYIO MaTPHILY KOH-
TakTHpyoT ¢ Gymarol, umerolieii crelinalblbld DpHeMuLIl choit.

§ 5. THAPOTHRHLIA TPOWECC

I'uppoTUNHBLE OpoLiece CBORNHTCH
K cyGCTPAKTHBHOMY CHOCO0Y TPeXLBeTHOR NewaTH, NOMYYeHRrio (PoTo-
rpagHuecKuM CHOCcOBOM 3axyOJeHHBX JKeaaTHHOBBIX penbedon (Mat-
prna), OKpalIMBAHKIO MX BOAOPACTBOPHMBIMA KPACHTEAAMH K M3-
TOTOBJACHMIO HBETHEIX MO3HTHBOB. JTOT NPOLECC DPUMEHANCA TAKKe
ANg TOAYYEHHs LBETHOrO OTNevaTka Ha Gymare; -
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Npowece  ozorpnun. OcHOBaH Ha HabuparesisHoM AyOJaeHUR
CAOR KeAaTHHA, NPONCXOASLIEM IIPH TECHOM KOHT2KTE ¢ HMM OTne-
yaTa Ha OOBIUHOH CpomocepebpaHoll doTobymare uaH 3IKCNOHHPO-
BAHHH XPOMOBOKHCJAOTO KeJaTHHOBoro cjos, [lpu  nodyuenun
OoTneuaTka Ha OoGHIUHOCH Opomocepefpsauofl dorTodymare npHKaTh-
BAIOT cAof K cjcio ¢ HurMeHTEOl OyMaroll, o6paborasnoil B c¢ne-
nuanbHoM o3o6pomuom pactsope. Ilpu stoM mhrMentnag Gymara
3aAyBAMBAETCR NPOHOPLHOHAABIID KOANUeCTBY cepebpa B u3obpa-
WeHnn Ba OpomocepeGpsanoilt Gotobymare. CaAOH BbAEPKHBAWT
onpeaeneHoe BpeMR B KOHTaKTe, a 3aTeM PazbedHRAIOT H OHTMERT-
Hyw Gymary ofpadaTteiBaoT B KloseTe ¢ Telol Boaoh. B peayns-
TaTe 0306POMHOrQ TpolLecca DOJYUALTCA MO3ITHE. :

[Tpoilecc noayueHHus H300pa’KeHUs COCTOHT B CJAEAYIOULEM
CHNMOK Ha 0O6LIuHOM uepHO-Genofi dotobymare ayGst 10 mun 8
5 % -nom pacteRope dopmanunHa, a 3aTeM MNPOMBEIBAIOT H Cywar.
Tlepen 03200poMHBEIM TIPGHECCOM 3TOT CHOMOK Da3MavlBalOT B
XONO0EHOHR BOAe W OAHOBPEMEeHHO HOJArOTOBIAIOT NNTMeHTHYID Oyma-
ry, oGpaGartbiBasa ee B TeueH#e 10 M B 0300pOMHOM pPAaCTBOPE;

IsyxpoMopoxneasli Kehnfd 50
(10 %-Bmii pacTeop}, Ma T E

wio DPOMACTHIR Kanaufi, r 5 R

© KeneszocHupepoaMeTmii Kaanii, T 5 CELe o

Kannepsie ®Bacusl, v Wt oy

. . XpOoMOBEE KBACUH, T 1 o i

- Jlumonnas kachora, r 0,6

JAuetananposanitad Bofa, M1 424

Bo Bpema oOpadoTky CHIMOK HAKJAABBAIOT 3MYJbCHOBHLIM
cneeM BBepX Ha cTekno. M3 osolpomHoro pacrsopa H3BAeKa©T
HUTMEHTRYKr OyMary, HaloT H3JHIUKY pacTBopa CTeyb € Hee, 4
3aTeM HAKJAARBAaKT CHHMOK R IPHKATHIBAIOT PE3HHOBHIM BaJuUkoM,
Tocae store cBepxy K/AaAyT HecKOABKO JHCTOB (GHIABTPOBAJLHOI
6ymary, HaKphIBAlOT JAPYTHM CTEKNOM il CBEDXY NOMellawT rpys
maccolt 2 xr. JIHCThL BLULEPIKHBANOT B KOMTAKTe CKoJo 12 MmuH, a
3aTEM [ePEHOCAT B Telayio Boay Aas ofpaborkn. Moxuo nocae
BLLUIEPMIUBAHHA JHCTH DasieSHTh W 3aTeM HpPIKATATb NITMEHTHYO
Gymary K nucty obolyHOR OyMaru ZAJs nepeHoca Ha uee H3obpa-
HEHR,

[Ipouecc Kapépo. IlprAUMINAABHO He OTIHUAETCA OT HpoOLecca
o30THOHK. [LAa monyueHus U306pakeHHs (10 3ITOMY NpoUeccy Tpe-
Gyercs MONYUYHTH OTNEUATOK HA Gpomocepebpanolt portodymare.

HenocpeficTBetHO nepel HAYanOM Tpolecca COCTABAAT ABA
pacrBopa. Pacteop | pasBapaswot BoAoH B coortHOwennd 1:3,
pacTBop 2 — B COOTHOUIEHHH 3 MJ pacTBOpa Ha 1 A BOAHI:

Pacreop 1
A Byxpomosoxncaniit xadui, r i0
HAeaesocnHepoancTaiit Kanui, r 10
BpomueTwit kaaui, r | 1V R
Boga, ma P - 100 -
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Pacrgop 2

Qopumannn (40 %-nwi), ma 110
Ykcycnas KHCAOTA Jefsnas, Ma 5
Conanas Kncaota, Ma 5

OGpabotka aucra nurmMeHnTHoili Oymarn B pacrBope 1 aamTtes
3 MuH, 3aTeM ee BLIHHMAIOT, AalOT BO3MOXKHOCTb CTeUb KallJsiM
pactBopa H nepenocsaT Ha 15—30 ¢ B pacrsop 2. Ilpu oGpaGorke
CBETOUYBCTBHTE/IbHON OyMarn B 3TOM pacrBope B Teuenne 30 ¢
nojyvaercs Markoe naoOpaxkense, a B Teuenne 15 ¢ — Ooaee xkout-
pacrHoe. [Tocne crekauus Co CBETOYYBCTBUTEbHON OyMmaru ocrar-
KOB pacTtBopa 2 ce NpHKATLIBAIOT K MNOATOTOBJEHHOMY Ha CTeKje
OTneYaTKy H BLIJAEP:KHBAIOT MX B KOHTaKTe B Teuenue 15 mun. B 3710
BpeMsl FOTOBAT JHCT oObuHON HeoOpaGoTaHHoi GyMars AJds nepe-
Hoca Ha nero uzoOpazkenus. g storo Gymary paamavyuBaior 3 MHH
B XoJjonuoii Boje. Ilo mctewennn 15 Mun  nurMenTHyo Gymary
OCTOPOIKHO CHHMAIOT 3a VroJOK, @ W3 BOALI H3BJIEKAIOT NOArOTOB-
JeHHBIH JqHeT OyMard; HX COBMEULAIOT, NPHKATLIBAIOT PE3HHOBLIM
BAJIHKOM H TIOMEN1aioT Mexkay JuctaMu duabTpoBaibHofi Gymar.
[Tocsie Boipep:KHBaHHA B TeUeHHEe ]2 MHH JHCTH NEPEHOCHT B TEm-
JYI0 BOAY AJs noavuenust nsobpaikenus cnoco6oMm KapGpo. Has
noJiyueHHus [OBTOPHEIX Konuii (oTnewaTKos Ha OpomocepelpsHOil
(porobymare) orbesennce B 0300pPOMHOM pacTBOpe (HJAH pacTBope
kapOpo) dorousabparkenne nocjie KOPOTKOit NPOMLIBKH Tpedyetcs
BOCCTAHOBHTH, 3aTeM CHOBA NPOMBITh H BHICYILHTD.

FMTABA Xi

HOBBIE MPOLECCHI NONYYEHHSA
®OTOrPAPHYECKHX H30BPAKEHHMN.
OGOPYLOBAHHE ®OTOJIABOPATOPHH

§ 1. AH®®Y3HOHHBIA NPOLECC

Bee Gosee mnpokoe pacnpo-
CTpaHeHHe TOJyYaloT OAHOCTyIeHuaThie AHPQy3HOHHBIE cnocobul
noayuennsi (oronzobpaxennii. B anddyssonnom uepno-Geaom
npouecce cepeGpo, crposiiee leraTHBHoe u300paxkeHHe, OCTARTCH
nocie o0paboTKu Ha QoromartepHale, Ha KOTOPLIi NPOH3BOAHIACH
ChbeMKa, a OCTaBIleecsl raJjoreHujinoe cepebpo nepexoaur (aug-
¢ysaupyer) B npueMHbii CJ0H cneuHajqbHOH OyMarH, NpHKaToil
K HeraTHBY, I'lé BOCCTaHaBJIHBAEeTCA M J1aCT NMO3HTHBHOe H3o00paxe-
nue. B 31OM mpouecce OTCYTCTBYIOT ONepaLHH LTHTEJIbHOH MOKpoO#H
nabopaTtopuoil oGpadoTKH, uTO ofecneynBaeT COKpaillelne npeMey
noayuenus yepHo-Gesoro nosutuea o 10 n msetHoro no3uTHBAa 10
50 c.
Onuiuem NpHHUMN TOJMY4YeHHs uepHo-GeJoro uaobpazenisl Ha
npuMepe Kommjexkra «Moment» u (Qoroannapata «QPotou».
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Cpaay e nocie ChbeMKH HeraTHBHEIH matepman [ (puc. 150)
U HeCBeTOUYBCTBHTeJbHad OyMmara &, cojepikamlas B NpHEMHOM
cjloe MeJbuaiiunie YacTHUKH MeTaJyiHyeckoro cepelpa, NpoOTATH-
BAIOTCA MEM1y ABYMs BajuKaMH 6 B o0pabaTHBaiollylo Kamepy .
Ilpu stom paspyuiaercs GymaxHas amnynaa 7, BKJICCHHAs MeX1y
KajipaMH, W 3aNOJHAIOWAN ee [possisioule-QUKCHPYIOULasn nacra
PaBHOMEPHO paCHpeleJiAeTcs MeXJAy HeraTHBHLIM H HO3HTHBHHIM
martepuasamu. [lox neficTBHeM nacTel NPOHCXOAHT nposiBJaeHHE
HeraTHBHOro usoOpaceHHs B HeraTHBHOM maTepHaje. Ha yuacrkax,
rje npH CheMKe CBeT He No/IeficTBOBAJ, NPOMBJACHHS He NPOHCXO-
ANT W TanoMaHoe cepedpo Ha HHX pacTBOpsieTcs nactoi u anpdpyn-
JIHpYeT B npueMHLl cyioiff Oymaru, rie BoccTaHaB/HBaeTcs 10 Me-
TaJJIHYeCKOro Ha KOJJIOHAHBIX YaCTHYKaX MeTaJlJIHuecKoro cepebpa
W JlaeT NO3ATHBHOe u3o0paelHe. 3aTeM HeraTHs 4 OTAEANIOT OT
nodutuBa 4. Ha pucyHKke nokasausl Takixe 00beKTHB 9, noxaapo-
Buil Qukcatop 2 W NPHIKHMHON cToauk 10

B ugetnom oanocrynenuarom auddysnonnom npouecce npume-
HAETCH ClHEUHaJbHLIT HeraTHBHLIT MaTepual, HMEIOUNI BechMma
ca0XKHoe Mozauunoe crpoenue (puc. 151). Ilpn ero H3rOTOBJIEHHH
Ha CTPYKTYPHYIO OCHOBY [ chnelHajbHbIMH YCTpOHCTBaMH HaHOCHT
B BHJIE HepPeceKalomiuXcs H BHIXOAANIHX HA TNOBEPXHOCTh JOPOIKEK
(oTocnon: KpacHOUYBCTBHTENbLHBIH 2, 3€/JeHOYYBCTBHTENLHEIH 3 1
cHHeuyBeTBHTeNBHBIT 4. K KaXAoMy H3 3THX CJ0eB NPHMLIKAIOT
BCHOMOraTe/bHLle CJ0H COOTBETCTBRHHO € royObiM, NypnypHHM i
HKeaToiM AHGOYHAHPYIOUINMH, T. €. nepexoasiuuMy Ha ApYyrue mno-
BEePXHOCTH, KPACHTEeJNsMH NPH KOHTakTe ¢ HUMH. B TO Ke Bpems
W3 C10os 3TH Kpacutead He aupdynaupyior Gaarogaps cneunagib-
HBIM [POCJAOAKAM, HMCIOIHMCH MEXAy ciosmiu. B casH ¢ Tem uTto
npouece NPOSIBJICHHA MOXKeT HATH TOJBKO B LIEJOYHOH cpejle, B
JIOSAX HMEIOTCH O4YeHb MeJIKHe KalcyJdKH €O [eJ0YHOIl [TacToil.

OTaenblibie 37eMeHTB MO3AHKH HACTONLKO MaJbl, 9TO Ha [o-
JydaeMoM H300pakeHHH ero K/eT4aToe CTPOeHHe He3aMeTHO.
dtomy Takxe cnocobersyer anpdysnocrs Kpacureneii. Bnarogaps
60KoBOIl auddy3nn OHH NpH HOnagaHHH Ha NpHeMHLIE caoi Oy-

& 17

, ST
_f—
o LT

Pue, 150, Cxema noaywennsa doronso- Pue. 151, Crpoeniie neratHs-
Gpaenus Ha RKoMmnjexkte aMoments HOTO MaTtepiuana A5 UBETHO-
ro autdysuonnoro dotonpo-

necca
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Maru cnupaiorcd, B pesyabrare H300paiKeHHe HMeeT DOBHYIO OK-
p'a(,‘l{y C NMAABHHIMH UBETORLIMHW H CBETOTEHECBBIMYH nNepexoiamu,

" Kax u B depuo-GenoM KOMmAexTe, B COCTAB IUBETHOMO KOM-
ILeKTa BXOAUT Oymara ¢ MpHeMHBIM C/I0eM H aMiyJaamn ¢ ofpa-
OaTwiBawoileld nactoit. [locne cbeMKH H NPOTAMHBAHHA Herarusa
H GyMmard Mexay BajukaMmi ¢oroannapaTa aMmnyaa pazpynraercd
H ofpadaTelBamilasd NacTd pacipeledaeTcd MeAY MO3aAYHLIM
C]JQTOCJ'IOE‘M HETATHBHOICO MaTepnaga H LPHeMHBIM CJO0eM (;)OTO{G)'-
Marp NG TPHHUNTNY, NOKa3zaHHOMY Ha pHcyHKe. OQAHOBpeMeHHO B
C&IMHX CAOHAX pa3pyllawTea MeJKHe Kalcyaky co ﬂle.ﬂO‘IHDﬁ fiac-
TOH, Bee 370 ofecnednBaeT BOCCTAHOBACHHE TaloreHuaa cepelpa
B METAMJHYECKOE cepeﬁpo Ha yYacTKax, riae Npud ¢hLeMKe Ha Hera-
TUBHBIA MaTepHad nogeidctsoBan cser. OAHOBpeMeHHO Ha BTHX
y9acTRaX AH¢pYHAHPYIOLINE KPacHTeAn NpeBpallaioTcsd B Heand-
l'l)}’Hﬂ,pr{OL{J,HB T. €. Hecnocofnbie K OKPAMIHBAHHIO HPHEMHOTO
¢aos. Ii[JIerMHOM CJ0e COgepKHTCH KHCIOTA, obecneyuBamuian
RpepuIBaHie ApPoUecca NPOABACHAA RPN NPCHRKAHNH B HEro TACTW
C KpacyuTencM.

.- Bocnpoussenenie upetoB MOMKHG DOACHUTH CAGAYOMMY npumepamu. [lpeg-
nosiomKuM, 9o cpoTorpadHposan senenbil npeader. [ipn atoM B 3eaenodypeTsil-
TOABIOM MO3aHMHOM CJI02 HEeraTHBHOTO MaTepHana o0pasyerca CKpHIToe H3odipa-
wenue. B nponecce Npossaesns B CNOe BOCCTAHABANBAETCS MeTalmuyecKoe cepeb-
PO B NypUYPHUI AHdGYHINDYIOLINA KpacuTaas NpespaulacTea B HeplihdyuIHpYIO-
uniti, TIpH KOHTaKTe ¢ NpHEMHBIM ¢JoeM OYMard 8 HETO 3 HeraTHBHOMG Mate-
puana nepeAAyT OCTABIIHeCA AMPHYHAHDYIOIHE MeaTeli W roayboll KpacuresnH,
BOCTPOH3RCANUIES BMecTe zeaenbill ueeT. [Ipn chbeMke MenToro npeiMera CKpuiToe
uzobpamwenne ofpasyerca COHOBPEMEHHO B 2@MeHOYYBCTBITCALHOM H KPAcHGUYB-
CTBHTEALIOM CAGAX HETATIBHOrO MaTepnana. B pe3dyabTaTe NPOABASHHA B HiX
BOCCTONaBANBACTCA MeTanndueckoe cepedpo o auddydaupyowue nyprypHuil o
rofyGoit gpacurenll nepexcAar B weAuddyuanpyouwne. [py KOATAKTe HeratHga
¢ dorobyMaroit B MpHeMHB{ cAofl MepefiieT TOALKC METThIt KPacHTedb, T. € Hed-
ToHE 0BeT oJLexTa CbeMiH BOCTIpolN3DeseTcs. Bee apyrde upeta ofpadywTcs 0o
aHaNOFPHYHOMY NPHRILHTY,

®oroannapate, paGorawise ¢ PoTOMATEPHANAMI OAHOCTYIIRH-
uaToro ARG @y3HoHHOrO mpoUecca, HCNOML3YIOT AAA MOMEHTANbHOMH
AIOGHTENbCKOR CBEMEH, PENPOAYKUHOHHKX paloT, MaKpoCbeMKH H
ap- [Monyuuan pacnpoctpaderre cneiunanpHble POTOANAAPATH AASA
CBEMKNI LBETHbIX MOPTPeTHuIX (ororpadnit HA passldHbIe YROCTO-
pepenia. BblnycKaloTcs ChoelHadpHble KacceTn, NO3BOJAIOLIHE
HCMIONL30BaTh POTOMATEPRAJAB OXHOCTYNEHYATOTD NMpoLecca B QuTo-
annmapatax, PACCYHTaHNLIX- Ha npuUMeHeHpe OOMYHLIX (OPMATHBIX
CBETOUYBCTBHTEABHBIX MaTepuansoB, B HexkoropuiX MoAndHKauuax
npouecca MoxeT GuTh NOAYYeH He TOMNLKO MO3UTHB, HO H CORUbil
JJIST TIeYATH Heratis.

§ 2. SJEKTPO®OTOIPAGHY

Aaextpodororpadus — mnpotece
mofyueRus H306pawenull Ha Matepuanax c PABHOMEPHO 3aPANKEH-
AbIM 0 BBICOROIO SASKTPHYECKOrQ IOTeHINa1a TOHKHM NOJYHPOBO/-
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HHKOBBIM CJTO€M, TEPAIOIHM 3apsAf Ha yuacTKax, e NPH 2KCNORH-
pUBAHHH Ha CJOH ToAelicTBOBaa cBeT. daekrpodororpadus (Bec-
cepeGpaHbIl npollecc) cTasa OZHHM H3 HaHubonee MPOCTHIX H SKOHO-
MHYHBIX CMOCO00B Pa3MHOMKEHHs TeXHHYeCKON AOKYMeHTAalHH, OHa
ofecneunBaeTr GHCTpOS NoAYUeHHe H306paKennii B peHTreHOTEXHIKe,
APOMHILIAEHHOH AeeKTOCKONHH.

daexrpodoTorpadna NpHMEHAETCH AJNA H3TOTOBREHHs TOJUTPa-
drueckux odcetHsx Gopm, ANK PasMHOKEHHA rpaduuecKux MaTe-
puajoB Ha odcerHulx MalaHax, CoBpeMeHHAas TeXHHKA HCNOAbL3YET
nekrpodoTorpaduio IAA CKOPOCTHOH GUKCAUMH JIAHHBIX, TtOJyYae-
MbIX HA 3J€KTPOHHBIX BHIUHCJIHTENBHBIX H HHGbDOPMALHOHHO-JO0rHYe-
CKHX MaIUlHAaX.

Ocuhopofi anst 3nexTpodororpadHyecKoro marepHania CaymKaT
NJAACTHHBL M3 CTeK1a WAH MeTalnos (Hampumep, amomunusn). Ha-
HOCHMEIL Ha OCHOBY CBeTOYYBCTBHTeJBHBN NOJYIPOBOAHHKOBBIN
chofl mpeactapiser cofof HaNBICHHOE B BAKYYMe CBeTOUYBCTBH-
TenbHOE BelllecTBO (CelleH) HJIH HaHeceHHYIO ARCNeprHpOBaHHEM
CHHTETHUECKYIO JH60 ecTecTBeHHYW CMOJIY, H3OMALHOBRGIT jaK,
Kiefl €O CBETOUYBCTBHTEJILHBIM BeLeCTBOM — OKHCbID LHHKa. Mo-
I'YT GHITb 1CHOAL30BAHL MHOTHE APYrHe NOJAYNPOBOAHHKOBHIE CBETO-
uyBCTBHTENbHEIE BelllecTB2 (B TOM YHCJe OpraHuuecKne}, HMewiine
BLICOKO® TeMHOBOE CONPOTHBJEHHe, T. e. ofecneuHBaloule coxpa-
HeHHe 3apsaha Ha NOBEepXHOCTH 3jeKTpodoTorpadnieckol miacTHHI
LOCTATOUHO [MJIHTENIbHOE BpeMda. JIna CheMKH NOJAYTOHOBMIX OpIFi-
HaznoB MPHMeHAIOT MMIACTHHEL ¢ HORYIIPOBOZHHKOBEIM CBeTOYYBCTB-
TeJbHHM CA0eM TOAWNHON 1—5 MKM, LITPUXOBEIX OPHIBHANGE -—
10 Mim v Gomee. MaKkchMyM CIeKTPanbHOS UYBCTBHUTENLHOCTH TaKHX
CJIOEB JIEXKUT B CHHe-uogeroBofl obaacru cnexrpa. fHas pacwnpe-
HRsi 3TCl 30HHE 3naekTpodoTorpaduuecKkie CJ10H NOABEPrarOT ONTH-
useCcKofl ceHcmuausanun (Hanpumep, Teanypom). Bnaronaps stomy
SHAYMHTEALHO DNOBLHINAEGTCA W OOILZA CBETOYYBCTBHTERBHOCTS GO
(0 5—7 ex. TOCT).

[Tepea cbeMiOli Nnactuay ¢ MOAYNPOBOAHHKOBBIM C/JOEM QUYB-
CTBASIOT, T.e. 3apPAXKAIT NPH HeaKTHHHWHOM OCBEIlleHMd NyTeM
NPOTHArUBAHUS NMOA KOPOHHPYIOILAMH 3J1€KTPOAAMHE, COCTOSIMHMH 13
HEeCKOAbKHX NpOBOXOHEK AN MM {(pHc. 102, a). B pesyabrate no-
BEPXHOCTb TMIACTUHEI [ONYY3eT pPAaBHOMEDHBIH 3apAA ¢ MoTeHUKa-
gom okono 300 B (puc. 152, 6). Tlpu 3KCHOHHpOBaHHH Ha YyyacT-
Kax, TAe NOJeHCTBOBAJ CRET, 3NEKTPOHEl NOJAYNPOBOLHHKOBOTO A0
BO30YKAATCR, YTO BbI3bIBAET NOBLILIEHHE 3NEKTRONPOBOAHMOCTH
H CHHXKeHHe MOTeRUHaJa NPONOPUHOHAJIBHO KOJAMUECTBY NOJYUEH-
Hoil ceeToBod sMeprun. Taxum ofpasoM Ha miacTiHe ofpasyercs
3JMeKTPOCTATHYECKOE CKpBIToe H3oOGpaxkenume (puc. 152, 8). dkcno-
HHPOBAHHYIO IJIACTHHY OOLIYHO IIPOABMMIOT NYTEM pAaCHBIIEHHA
KacKaAHBIX JEKTPOrpapuueckux npoasuTenell, COCTOMMNX H3 CMecH
CMOA N KPAcAIMHX TIETMEHTOB, HAHECeHHHX HA MeNKHe cTeKNAHHHe
wapnkn-Rocatenn (pue. 152, 2). Ilposenenre pacnbijedseM (HaRA
CyX0e NpOSBJCHHE) Hasmpaercss KceporpadHest (OT rpeyeckord
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Fr. 4

Puc. 152, Cxema ssextpodportorpaduueckoro npouecca

CI0Ba «KCEPOKC» — cyxoil). YacTHUW KpaCHTeJad NpejiBapHTENbHO
34pAKAIOT N0 ONpesiesieHHoro noredunada. Ipu 3ToM OHH AOMKHBI
HECTH 3apsj, NPOTHBONONOMKHLIA N0 3HAKY 3apsAjAy CKPHTOro M3o-
OGpaxenns Ha naactuHe. Muoraa npuMmeHsioT Takxke cpnocol Tak
HA3LIBAEMOT0 MOKPOro, WIH JKHAKOCTHOTO, NPOABJIEHHS CKPHITOrO
H300paKeHHss B CYCNeH3usX NHIMEHTa B JKHAKOM JHIJIEKTPHKE
(Genani, ppeon, Gerson u ap.). Iloayuennoe Ha nJaacTHHe mopoll-
KoBoe H300pa’KeHHe INepeHOCAT Ha HOBYIO TOJNIOKKY, Hanpumep
Gymary. ITpi sTomM Oymary HakJaabiBaiOT Ha INIACTHHY H NMpPOTSTH-

Puc. 153, Daextporpa-
druecknii annapar «Be-
ra-6o»

238

BaloT NOJA KOPOHHPYIOUIHMH 3JIEKTPOJAaMH, CO-
obuwaomumi GyMare 3apsi, NPOTHBOMNOJOMK-
HBEI 10 3HaKy 3apsjy NHIMEHTHOTO IPOABH-
Teas (pue. 152,0). JAna 5TOro MOXKHO HCNOJb-
30BaTh 3apsjaHoOe YCTPoiicTBO, NpHMeHsiemoe
JAs ouyscTBJaeHus njaactunsl. Ilocae nepe-
Hoca waolpaxenns Gymary oTAeISIIOT OT mJja-
ctuHbl (pue. 152,¢). Ilpu sTom ¢ miacTHHB
MOeT ObITh NOJYYeHO HEeCKOJbKO OTNnevarT-
koB. ITopouikoBoe naoOpa)keHHe 3aKpemsioT
TEPMHYECKHM cnoco0OM NyTeM HarpeBaHHS 10
Temnepatypsl  120—150°C, 4TO NPHBOAHT
K pacnjiapjeHHio KpacuTesass H NPOYHOMY
cuenjenHio ero ¢ oymaroit (pue. 1562, a¢). Uso-
Opaykenne MOMKHO TAaKKe 3aKpensTb XHMH-
YeCKHM ciocofoM napamu pacTBOpHTeas (aie-
TOH, ITHIOBHH cnupT, GyTHJIALETAT, TPHXJIOP-
sTuden u ap.). Muoraa npuMensioT cnenuanb-
Hule Oymard ¢ Kiaefikum noxpuitueM. HM3soGpa-
JKCHHE B 34BHCHMOCTH OT BHAa NPOSABHTENH
MOKeT GLITh YepHOro, KpacHOro, CHHEro, JKeJ-
TOrO W/ JAPYTOTrO LBETA.

CHuMAaTh 00BEKT MOKHO HENoCpeACTBeHHO
Ha ajaextporpaduueckyio Oymary, cojepia-



HIYI0 B TOBEPXHOCTHOM cJ/ioe OKHeb LnHKA., OTedecTBeHHAst MPOMBIl~
JIEHHOCTH BHINMYCKAaeT HeceHCHOH/IH3HPOBAHHBIE H CEHCHOHJIN3HPO-
BaHHBIE 303HHOM 3/eKTpodoTobymart,

Jas nosyueHust MHOroOUBeTHOro unaoGpazxeHusi tTpebyercs npe-
BapuTeqbHO H3FOTOBHTb C OPHrHHA&/Ma TPH UBETOHeJeHHBIX H306pa-
JKeHHSl, 3aTeM CHATh KaxJoe H3 HHX Ha OTHejbHble 3JeKTpodoTo-
rpaguuecKne IJACTHHEL, NPOABHTE KAXKIYIO UBETHHIMA 3JeKTpodoTo-
NPOSBHTENSAMA H NepeHecTH 3TH H3o0paxenuss Ha Oymary. B cay-
yae ChEMKH HeNoCcpeACTBeHHO Ha 3jekTpodorobymary OuyBCTBIIE-
HHe ee, CheMKY, LIBETHOE NPOsIBJEHHe H 3aKpelICHHe n300pazeHuil
NpoBOASAT NOOYEPEHO TPH pasa,

IIpakruueckoe pacnpocTpaHeHHe NoJyuuJH saekTpodororpadu-
YecKHe annapartsl ABYX Mojesieii: IJIOCKOCTHBE, B KOTOPBIX TpHMe-
HAIOT celleHOBBle maacTHHB (annapatel «pa», «Bera», «3daexTpo-
tor» u jp.), U poTalHOHHBIe, B KOTOPBIX TNPHUMEHSIOT CeJeHOBHE
6apabanm (annapata POM-300K, 29®KA-IM, P3M-420/600
H ap.).

Ha puc. 153 nokasan pepThKajpHEIl NAockoeTnoit 3aextpodoTorpaduiecknii
annapar «Bera-66», npeanaanpanennnfi AaA KONHPOBAHHS YepTemed, WITPHXOBHIX
PHCYHKOB, XKYPHAJIOB, KHHI', MAIUHHONHCHOIC H PYKONMHCHOIO TEKCTa, 4 Takme noay-
TOHOBLIX H3006pamennii paavepos xo 297 3 420 mum. Macwtab nsobpamenns 1: 1
Konur noayuator ua Gymare a060ro copra # IJOTHOCTH, & TaKKe Ha Kaabke.
Annapar npencrapaser co6oii BepTHKaJbHYIO PeNpOAYKUHOHHYIO YCTAHOBKY, B
Bepxncﬁ HJacTH KOTO[)O“- pPacnonomen 3Kpan ANA OPHTHHAMA, OCBRIMASMOro YeThph-
M$ JIOMHHECLEHTHBIMH JaMiaMu. MoMHO Takme NOJYHaTh YBCJAHHEHHLE KOMHH
€ 35-MUAMEMETPOBHIY MHKPOMIALMOB,

8 3. TEPMOrPA®HYECKHE H BE3HKYJISIPHBIA MPOILLECCHI

Tepmorpadmiueckne  npoueccsl,
Tepmorpadust — nponeccyl noayvenna HsoOpaKeHHii Ha CrHenHalb-
HBbIX TEPMOUYBCTBHTE/BHBIX MATEPHA/IAX C HOMOULLIO HHBPAKpacHEX
Jayveil. ITHMH cnocolaMH MOMKHO H3rOTOBHTL B TeYeHHe HeCKOJIbKHX
CeKYH/L KOMIH ¢ YepTesell, ne4aTHbIX TEKCTOB, 3anHceil H PHCYHKOB,
BLINOJHEHHBIX TYWbIC WM Kapangawosm. Ocuosnoe Ttpebopanue K
OpHTHHAJY — H300paxKeHHe AOAAKHO COAepHarTh rpapur, caxy Han
MEeTaJ/Jl H He OTPamath TelsoBue Jyun. Opurnuan moxer GuTb He-
NPO3pauibiM, NPO3PAUHBLIM, OAHOCTOPOHHHM WAH JABYCTOPOHHHM.
Tepmorpaduueckne npoueccH AEAATCS Ha TePMOXHMHUeCKHe (nps-
Mble€) B TepMmonyiacTHueckne (KOCBeHHBIE),

TTpoMulIeHHOCTh BHINYCKaeT cneuuajibhubie Oymarw aia nps-
MBIX H KOCBeHHBIX cnocobos Ttepmorpaduu. IlepBeie maTepHadbl
HA3BIBAIOTCHA TEPMOPEaKTHBHBLIMH, & BTOphIE — TEPMOKONHPOBAJib-
HBIMH.

ITpaspie cnocoOe NO3BOJAAIOT NOJIYHHTL H300paxeHHe Hemoc-
pe/ACTBEHHO Ha TepMopeakTusHoil OGymare. OaHH H3 TaKHX CNOCO-
GoB uH3BeCTeH NOA HassaHneM TtepMmoxonup. B TepmopeaxTnBHOI
Oymare noa JAeHCTBHEM TenJga NPOHCXOAHT XHMHYCCKas peakius
Meay OGeCUBETHBIMH COCJAHHEHHAMH, BXOAAULHIMH B COCT4aB CJOA.
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Puc. 154. Toayueune GeccepeGpsnoro H300paKenHs HA TEPMOPCAKTHB-
noit Gymare:

@ — nephan cramua noifefcTaud Madpaxkpacuux aydell; 6 — pesyaprar — nosyue-
HHE KONHH

B pesyabrate 3TOro 00pa3yercs OKpauleHHOC COCAHHEeHHe, Aaiollee
puauMoe naoGpaxenne. OCHOBHBIMH XHMHUCCKHMH BRUIECTBAMH,
BXOMSAILIMH B COCTAB TEPMOPEAKTHBHOIO CJOS H AJIOUIHMH OKpa-
Wwennoe H300pakKeHHe, ABJAFIOTCA CTEAPHHOBOKHCIOE JKEJIeso H
nupoxartexu. [Tpu narpeBaHuu nepsoe M3 3THX BEULECTB MJABHTCH
H, AHCCOLHHPYS, BLIAEJSET CBOOOJHLIE HOHBI TPEXBaJEHTHOIO Ke-
Jie3a, KOTOpLI¢ B pe3y’bTarte peakuHH ¢ NMHPOKATEXHHOM 006pasyior
OKpalleHHOe NOUTH B YepHLIl UBeT XuMHueckoe coeaunenne. ITpun-
win noayuenns usobpamenus caeayomnii. Mindpakpacuoe ayun [
(puc. 154,a) oT HcTOUHHKA CBETa NMONAAAOT HA PEnpoAyUHPYeMbIl
opurunaa 2 ¢ usodpaxennem 3. B KoHTakTe ¢ OPHTHHAJIOM HaXo-
JIUTCH TepMOpeaKTHBHast 6ymara 4 ¢ TePMOUYBCTBHTEIbHLIM CJIOEM
5. Cperable YUacTKH OpPHPHHAaaa 6 0OTparmaloT najawliie Ha HHX
JYYH, UTO He OKa3blBaeT AeHCTBHA Ha NPHJIEraloluii TepMouyBeT-
BHTEALHBI C0f. YuacTkn nsobGpawmenust 3 (puc. 154,6) norao-
1AI0T TeNJO, YTO BHIALIBAET MECTHOe HAarpenaHue 7, KoTopoe Jed-
CTBYET Ha NPWIeraiouine yuacTku & TepMOUYBCTBHTEALHOFO C/IOA.
Ha s1tux yuacTkax o0pasyercsi BHAHMOe usolpaxenue, T. €. nony-
YaeTcs KOMUSL OpHruHaJja.

Kocgennole cniocodnt Tepmorpadui  ofecneuHsalor mnoayueliue
yzoGpamenus Ha oOuuHOf Oymare nyrem MepeHoca ero ¢ Tepmo-
Konuposaabuoil Oymaru. Temiosble JyuH BbI3LIBAIOT B TePMOYYB-
CTBHTILHOM C€JI0€ He XHMHYecKoe, a (pid3HvecKoe H3IMeHeHHe, Bhl-
paxaiouieecsi B IJIaBJeHHH MOX AeHCTBHEM Tellla YYacTKOB, COOT-
BETCTBYIOUIHX H300pakeHHo. ITH pacnaasieHHble OKpallueHHbe
y4acTKH nepexonst Ha oObuHyio Oymary. B Kauecrtse HyBCTBHTENb-
Horo K uupaxpacHeiM Jyyam H NJABKOrO BeI{eCTBA HCHOJAL3YIOT
creuHanbHble Mapku Bocka (kapuayGekuil, poMonTal, srepH(pHIH-
POBAHHKI H ApP.) € KpacauinMm BeULECTBOM H APYTHMH BCroMora-
TeNbHLIME KomnoHeHTaMu. [Toanemxanuii BocnpousBeeHdio opH-
runan I (puc. 155,a) ¢ yvactkamu naoGpaxenus 2 mJa0THO coBMe-
AT ¢ TepMOKonHpoBaJabHoil Gymaroil J, umeoulefi riaasHoe I110-
kppitne 4. Buusy nomewalor OGymary, Ha Kotopoit Tpebyercs
noayunte Konuw. [TAOTHBIL KOHTAKT MEIKAY OPHIHHAJNOM, TepMO-
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ROMApPOBANLHON Gymaroit m OGymarof
JUIs TOJyYeHHsT Konup obecneunsa- -
¢rcst  MPHIKHMOM  HJAH  BAKYYMOM.
IMon yuactkamu musoGpaxenus 2
(puc. 155,6) nox neitcranem uudpa-
KpacHuX Jaydeil npoHCXOAHT MECTHOe
Harpepanue, lnepejalolleecs Ha Jexa-
HiHe NOJA HHMH YuacTku 6 IJIaBKoro B
NOKPHTHR 4. DTH YYACTKH, Pacmaas- RS
assich, nepexoast na Oymary &, Ilpn & o &
oTjaeicHiH 3TOfi GyMmarn Ha Heii ocTa- /
etcst HaoOpamenne 7 (puc. 155,6),
COOTBETCTBYIOILEE OPHIHHATY.

[1poMpblIZIeHHOCTL BHINYCKAaeT Tep- :ﬁ«({.ﬁ(\\\._
MOKONHPOBAJLHBIE ANNapaTsl  THNA RSpmss , \\—\\mﬁ,_.g
«Moanusn» n TEKA. 7T

Besmcynnpnui’r BpdHere. IR0 P Puc. 155. IMoayuenne GeccepeGpa-
NECC OUROBAN Ta DPUMCHCHUR ICPNOr a0, :l:irliﬁpa‘m'mnm na TCDMOE(O»
NA4CTHYECKHX TIOJIHMEPHLIX MaTepHa- IHPOBANLHOR OGyMare:
JIOB CO CBeTOYYBCTBHTEOJBLHBIM BeLLe- @~ CAOMEHHBIE BMECTE  OpHrHia,
cTBOM. B pesyiibTare SKCMONUPOBANNS 1 FGluPgnarbias u ofuduan Gy-

5 @ — noaneficrone wmndpaxpac-
M TeIJaoBOil OGPBGUTKI‘I HAa )”13{3'?1{33( HBIM CBETOM; & — aTnefelHe OGymarw

CBETOUYBCTBHTEIBHONO MATEPHANA, TAR oot 168 oospame:
nojeiicTBOBa cBeT, obpa3yioTcs MH-

KPOCKOMHYECKHEe TY3bIPbKH AHAMETPOM JI0 5 MKM, Bul3niBaoiine
paccesinpe cBeta. JIHamosuTHB HaH KHHOQHALM, OTARUATAHHGLIA HA
BE3UKYJISPHOM MaTepuane, JaeT NPH NPOEUHPOBAHHH HA 3IKpaH
uzobpaxenie, He yeTynaiouee no KauecTsy H3olpaKeuiio Ha rajo-
reHHocepeGpaHbIX CI0sX.

Besukyaspubiil GeccepeGpsnnii MatepHas COCTOHT H3 nNpo3spav-
HOH HOAMOMKKH €O CJ0eM TepMONJACTAYECKOro nojumepa, cojaep-
JKallero CBeTOYYBCTBHTEIbHOE BellecTBO. IJTOT MaTepHas IKCNo-
HHPYIOT YJALTPa(HOJETOBLIM CBETOM, MOJA JeilcTBHeM KOTOPOro B
CBETOUYBCTBHTEJLHOM ¢J10€ [POHCXOAHT XHMHUECKOe pasfomxeuue
CBETOUYBCTBHTE/BHOIO BEIECTBA C BhUleJCHHeM rasa. B wactnocts,
[pH HCHOJb30BAHHH B KayecTBe CBETOUYBCTBHTEJLHOrO BelIECTBa
JIHA30COCIHHEHHSA BLULEJISIETCS a30T.
OGpasoBaslueecst npH 3KCHOHHPO-
PAHHH CKpBiTOE H300paXkeuue, co-
CTOANLEE U3 MHUKPOCKONJenuil rasa,
HeyCTOHUHBO, TAK KaK MOJHMEp-
HBIH CJIOH HE MOMKeT ylepiiuBaTh
ras jaurenabHoe spems. Iloatomy
HEMOCPEACTBEHHO TIOC]AEe IKCHOHH-
pOBaHHA BE3UKYJAPHHIA maTepuan
nposiasior  Harpesannem. Ilox
AiCTBHEM TeIUIA NMOJAHMEP Pas3MATl-  pye 156, [lsypacteopibiit Npossos-
vaeTcds W ras, pacuHpsiacs B ublit npubop «ITeurakons (TIP)
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06pa3oBaBIIMXCsl NMOJOCTAX MOJHMEPA, COCAHHACTCS B NYy3LIPbKH,
no pasMepaM InpeBulllaiouie MNepsHYHbIe MHEKPOCKOMHYECKHE UEeH-
TPBl TposiBNeHHs. B pesysibraTe TEnJ080ro nposiBNeHHs CKpPHITOE
n3obpazkenne craHoBures BHANMBIM. Jlas ¢uxcuposanus (yaane-
HHA HenpopearupoBasulero CsBeTOUYBCTBHTEJIBHOTO nemecma) H30-
OpaxieHHsi CBeTOUYBCTBHTEJBHBI MaTepHas rnojsepraior obuied
3aCBETKe YJbTPa(pHOJETOBLIM CBETOM H BbIACPKHBAIOT HEKOTOPOE
BpeMs JI0 Bbixojia 06[)830833&181"08}1 rasa.

§ 4. MONIYYEHHNE H30BPAJKEHHH HA @OTOMATEPHAJAX
C NPOABASAIOIIHM BEILECTBOM B SMYJIbLCHOHHOM CJIOE

Doromarepuann  (cepedpo-
COofepKauLHe), coepKallie NPofBANIOILee BEUECTBO, SHAYHTEALHO
GbicTpee H mpoile noajlanTes XHMHKO-(oTorpaduyeckoit oGpaboTke,
Buisto npeano/oxeno BBOAHTL B (POTOCJOH THAPOXHHOH, MHpOKaTe-
XuH, QeHHAOH H Apyrie npossasiomme BeniecTa. Takue doro-
MaTepHaipl MOryT ObiTh HCNO/Ab30OBAHB KaK A/ CHEMKH, TaK H Aas
nevatu. CyuecTByeT HecKoJbLKO crnoco6oB NpoABJieHHs (oTomaTe-
pHAJIOB, COAEpIKAIMX NPOsABJsAloUlee BElECTBO: B aKTHBHPYIOLLEM
BLICOKOUIEJIOUHOM PacTBope ¢ CyAb(pPHTOM HaTpHA H APYTHMH BCHO-
MOFaTeJIbHBIMH BeHIeCTBAMH, B napax aMMHaka, HarpeBaHHeM Ha
MeTa/IHYeCKOl NOBepPXHOCTH (TepMHuYecKoe NPOoABJIeHHEe) H Jp.
Crabunnzaunsi (3axpenjienne) nsobGpaxenns Moxer ObTb J0CTHI-
HyTa NPH NepepBoje ocrasllerocs B c¢1oe GpomucToro cepebpa B
Gonee cTOliKOe K AeficTBHIO cBeTa noancroe cepefpo nytem obpa-
6otkn dotomarepualia coefnHennsMu Hoaa. Mas crabuauzauud
(horomaTepuas mouHo obpabaThiBaTbh NApaMH COJIAHOH KHCJIOTHI;
Ha Hero MOXKHO TaKiKe HaHeCTH TOHKHI 3aIUHTHBIH Caoi mapaduna.

HaunGoabtree npakTHyeckoe npuMeHeHHe Halwad dortobymari,
cojepxamie npossiasiouee seuectso. das obpaGorkn stux doro-
OyMar HMeIOTCSi Cnelfa/ibHble HacTO/MbHBIE ABYXPACTBOPHLIE IpH-
Gopui. ITpubop «Ilentakon» (IZLP) nmeer ase BaHHLI-KIOBETHl, B
KOTOphie MOCTYNaloT no mepe yHoca oOpabarniBaenoii Gporobymaroit
aktususupyiomuin A-190 n craGuansnpyownii A-290 pactsopw,
BHITEKAIOLHe H3 JABYX OJHOJHTPOBBIX [JIACTMACCOBBLIX OYThlaeit
(puc. 156). dxcnounposannyio (orobymary BCTABJSIIOT B ma3 Ha
6okoBOil cTeHke npubopa. Potobymara 3axXBaTbiBACTCH Bpallaio-
LHMHCH OT 3JeKTPOIABHTATe/Nd BaJANKAMH H Tonajaer B BAaHHH C
aKTHBHpYIOILHM ¥ cTralunuzupylomum pacrsopamu, Ha suxoge us
nprabopa B BepXHeii MaCTH YCTAHOBJIEHB /IBa OTXKHMAOLIHX BaJIHKa,
KOTOphle YZAaJAI0T PAacTBOP 13 npoasjieHHoro ornedarka. O6uwiasn
npogo/KKTesHOCTh 06paboTki  gorofyMarn B ABYXPaCTEOPHOM
npuGope 10 c.

@®otobymarn # aByxXpacTBopHble NpHOOPH paccyHTanu Ha (oTo-
pasMHOXeHHe rpaiyeckuX Il TeKCTOBHIX MAaTepHaJOB, 8 TaKke HA
neuaTh penopTayKHbX, JIOOHTeIbCKHX, HOJAYTOHOBHIX TeXHHUYECKHX
H APYTHX CHHMKOB.
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§ 5. OBOPYNOBAHHE KPYIMHBIX ®OTOJIAGOPATOPHRA

Hns npodeccnonanpusx $HoTo-
npennpuatHit paspabaroisaercs MeXaHHIUDOBAHHOE W ABTOMATH-
S8HpOBaNHOE OGOPYROBAHHE, NO3BOJSIOLICE COKPATHTHL KOJHYECTBO
pyuHBIX onepaunii, yCKOPHTb H yJAeuieBHThL JjabGopatopHuie ¢oro-
npoiecchl.

Mposiounsie mawuHel a8  xHMHKo-hoTorpadmueckoit obpa-
Gotxu (oronaenok. [laa obpaborkn (poTonienoK 0GbLIYHO HCIOJD-
3YI0T MalUHHLl C NOJABLEMHLIMH paMami, CKoGaMH HJIH CIHpaJAMH.
Ilepen oGpaGorkoil GOTONJCHKH HAMATHIBAIOT Ha 3TH paMbl, NOA-
BELIHBAIOT HAa CKOOLI HJH 3apsiKaloT B CNHpaJb, NOCJAE Yero OHH
110 3a]aHHOH NporpaMme apBTOMAaTHUYECKH MNEPEAalOTCs H3 OJHOro
pabouero Gaka mammunun B Apyroil. B nposBounHbix mammHax Ha
pamax M ckob6ax wmoryt obpabaTeiBaThesl Kak pYJOHHBIE, TaK H
(opmatHbie (POTONJAEHKH, B CNHPAJAX — TOJBKO PYJIOHHBE.

Ha 6aka B 6ak (OTOMIEHKH MepefaioTcsi ¢ NOMOIMBIO Chel-
ANbHOA rOPH3OHTAJLHOH TPAHCMOPTHPYIOULEH paMBbl, rpefeHKH HAH
nepegaTounoro Kpouwreiina. Tpancnoprupyiouiee npucnocobrenne
uepe3 3ajaHHble NPOMEXKYTKH BPeMEHH NOJAHHMAETCs BBepX, 3aXBa-
TBIBAeT CKOOBI, paMbl HJAH CMHPAJAH ¢ (OTONVIEHKOH, nmepememaer
HX Ha HeOOJIbIIOE pacCTOSIHHE H, ONYCTHBHIHCH, TOTPYIKaer B cJe-
ayounii 6ak. IIpossounsie MalmHBE HMEIOT CHEUHAJbHBE YO TPOii-
CTBa, NEPHOAHYUECKH NOAAlomHue B pabouHe PacTBOPEI PEreHepHpyIo-
HHe 100aBKH H NOJJAepKHBaIONHE MOCTOSHAYIO TeMIepaTypy pact-

BOPOB, ME€peMellHBalollHe pacTBO-

ooy, (07 T = - e 7] bl B Darkax wm nojamoliHe CBETO-

. ’ s EOH MJIH 3BYKOBOM CHTHaJ nmpH pas-

JIHYHBIX HemoJajJKax B MallHHe

hiH OKOHYaHUHM npoiecca o6paborT-
KH (oTonsenxu.

IlposiBounsie Mauiune ¢ nods-
CMHOIMU  pamaMu W ckoBGamu
(puc. 157) OOGLIMHO MOHTHPYIOT
B NIOMEIIEHHH, COCTOSAIIEM H3 JBYX
KOMHAT: TeMHOH H  CBETVION.
B Temuoli kommnate sapskaor

Puc. 158, Cxemut oxnoneresns-
HOTO M MHOTONETeABHOro Me-
XaHH3MOB

“—Puc. 157, ITpossounas maiuu-
Ha «Dubpo»
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Pue. 189, Cxema npospods

b4 N RO MAIWMAHLBL RETIPEFLIBHO~
F o AefCTBHA
2
w\ J
|[
i
|
7 7 8

$OTONJIEHKH Ha PaMbl H HPOBOAAT Hepsble sTans o0paldoTKH. 3a-
TeM (OTONJEHKA ABTOMATHYECKH ONYCKASTCA B NepellaTouHuil Gax
¥ OTTYZa nonajaeT B 6aKu, yCTAHOBJEHEbI® B CBETIOM NOMEUieHHUN,
Nocse OKOHYAaTeBHOH NPOMEIBKI (OTOIVIEHKa NOCTyDaer B Cy-
WHAbHE mKadp.

Nasi o6paGotku  (GOTONJIEHOK HHOTZA NPHUMEHAT MAWURbE
Henpepuienoco Oedcreusn. JIGHTONPOTAKHENT MeXanu3M TaKkux Ma-
BIRA TipeicTaBaseT co6oli CHCTeMY DOJIMKOB, YCTaHOB/JEHHHIX Haj
Gakamii # Ha nx nHe. [Tepedg mycKom MallMHbl Ha 3TH POJHKH 3a-
PAKAIOT CHELHANLHYKO JeHTy (paKkopa), K KoHUY KOTOpOit NpHK-
Pel/AI0T Hauano pPOJNHKA IVIEHKH. Paxopl, ABHMTafAChb NO CHCTeMe
pOAHKOB, HanpaBaserT 3a coGoif TMeRKY uepe3 GaKH TMPOABOYHOR
matnrebl. 1o KoaudecTBy POJIMKOB M meTesib B KamaoMm (ake JIeH-
TONPOTSAKHLIE MeXaHH3IMbl AeldTCs Ha OJAHOMETeNbHbIE H MHOro-
neTenvible (puc. 158), Ilpossoudad malnka fas o6padorxy He-
FATHBELX M ofpallaeMpX mieHok (puc. 159) coctont us Gaoxa f
¢ NONAIOIMMH KacCeTaMi; Neperopoikn 2 co CBETOBBIM TaMOypoM,
pasaeasionielt YACTH MAIMMEH B TEMHOM I CBETVIOM NOMEUEHHAX;
faka 8 ¢ sacBeunpapuiEMK JaMnamy (Ana odpaborku obpallae-
MulX NNeHOK); KangeciyBatens 4 Ada yAalleHus BOAH DOCAe npo-
MBIBKH, BeHTRASUMOHHOTO y3da § C BO3AYXO(HABTPOM, BEeHTHAR-
FOPOM H HATPEBATEJEHEIMA 3NEMEHTAMH; NPHEMHOH KacceT 6; po-
MuKa 7 HHAKHero GajaHca B CYUULZbHOM Kady (peryanpya Bul-
coTy 6adaHca, YCTAHABANBalOT HeoOXOMMMOe BpeMa CYWIKW); cy-
muabpHOTO WKada 8 6aka 9 ¢ pacTBOpoM; poanka 10 HUXKHETO
Gananca B Oake (perynnpyd BulicoTy OanaHca, yCTaHABJIHBANT
HeoBxoauMoe BpeMsa o6paboTKU B LaHHOM Gake).

[poapuxkeHHe GOTONNEHKU B NPOABOUHBIX MauIlinax (efpephiB-
HOro AeficTBHA ocyliecTBAfeTcA GAaronapst TPeHNO (HOTONIEHKH O
paGoune NOSCKH BeAYLIHX POJHKOB ((PPHKLUHOHHDL cnocol) HAN ¢
MOMOLIBIO CelliafbHLIX POANKOB ¢ 3yGuatkoil, Bxogsmen B nepdo-
paunonnbie OTBEPCTHA BGOTOMICHKH.

Tposeounse mawuns: ¢ ofpaborkod Goronarepuara Ha Sapa-
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Bake uau. aHyTPU Hezo UMEIOT CIendatpHull Nusgunnp (GapaGaH),
BpaumlawouIniics . 8 pesepBvape, B KOTOPOM 10 3alaHHOH mporpaMmme
B 3aBHCIIMOCTH OT BHAA 06pabOTKH aBTOMAaTHYECKH MEHAXTCA PacT-
BOPHl, MNPOHU3BOAATCA MPOMENYTOUHLIE U OKOH4ATeNbHAA NPOMBIBKH.
OfpaGaTtwsaembil poTomaTepHad BpaliaeTcsd BMecTe ¢ GapadaHoM,
uyto cfecrieuilBaer ero paBHOMepHoe npcABaeHile. Buecto GapafaHa
B TaKyl MalluHy MOTYT ObITE 3apsiKeHLl CIUpafbHble BK/aAbILIH
At 06pafoTy KaTyuledHH X $OTONACHOK, _

[Toa nposiBouHOM pesepsyapoM pacrofoxeds! 6AKH ¢ pacTso-
pauu, PezepByap uMeeT KpPHIMUIKY, B KOTOPYIO BMOMTHPOBAHH JIO-
MHUHeCLieHTABle JaMNu AJA BTOPOH 2KCHC3HUHA 0pd ofpaloTHe
ofpamaeMpix nhaenok. CHpaBa pacnoioXked OYALT YIPaBACHHA
paboToit MAWHNL ¢ KacceToll AAA MepdoKapTh, HA KOTOPYIO HAHO-
cAT pporpammy o0paloTKH TOro WAY HHOTO THOAa ¢oToMaTepHana.

ITpeumyuiecTeoM Mawuy ¢ o6paboTrofi poToMmaTepuana Ha Dapa-
Gane ABAALTCH BOIMONHOCTL OOpaboTru kpynHodOpMATHHX GOTO-
redok u doTodymMar.

Asromatw paa Qoverpabudeckod neuatn. Ognam 63 npoctefi-
LWHX ABTOMATH3HPOBAHHBIX MPHOOPOB AJA NedaTd ABASeTCHd asvo-
MATUHECKAR KORUPOBRALHOA ponka, paboTaouiasi B KOMIJeKTe ¢
doroysenuunteseM. B niaockoctH sxpada Takoft paMKu Wiy Hag
IKpPAHOM YCTaHaBauBaeTcsi (POTOINEMEHT, BKAOYeHHLI B leno
3aNOMUHAIETO YCTPoiicTBa (HAKOOHTEAA), BMOHTHPOBAHHOMD B ee
wopnyc. ITpofian yepes poTodymary Wil OTPa3sHBUINCH OT € NOBEPX-
HOCTH, YacTb CBeT2 OT (POTOYBEAHUHTENd NOnajaeT Ha POTOIeMEeHT.

[IpuBDAN 3JEKTPOHHOTO YHPABAEHHS 3IKCAO3NLHI NPH UYepHO-
Geslofi MeyaTH COCTOHT B ciaeayiclleM. CBeT, monanaa Ha dorosie-
MeHT, B 3aBHCHMOCTH OT OCBEeUIeHHOCTH obpasyeT B HeM OObHMIY
HJIH MEHBLIHHA TOW, KOTOpPHIfl 34pAKaeT HAKONHTENb, COCTORLIUA M3
MepeMeHHOro CONpPOTHBJAEHHA H KOHAeHcaTopa. Bpems noasoi
3apAAKA KOROeHCATOpa, a cAefoBarte bHO, M MPOJOJIKITENbHOCTD
SKCIOBHPOBAHUR PErYAUPYIOT OOBOPOTOM PYYKH CONpOTHBJAeHEA. B
MOMEHT DOJHOI 3apAlKkH HAKONHTeNb ABTOMAaTHYeCKH depe3 pene
ynpashenis OTKAYaeT Aamny Qortoysennunteas. Ileper Havarmosm
paGoTsl ONBITHBIM NyTeM MPeABAPUTENbHO MOASHPAIOT HCXOAHOE
BpeMsi SKCNIOHHPOBAAUA O ONHOMY H3 THIHYHBIX AJH BHIOOJMHSAE-
MOr0 3aKa3a HeraTHBOB. 3aTeM [PU YCTaHOBKE APYrOro HEraTHsa
pamxa (pHc. 160) aBTOMaTHUECKH NACT HEOGXOAMMYIO 3KCIO3HLLIO
B 3aBHCHMOCTH OT €TI0 [JIOTHOCTH,

fipuBopsl, paccuuTannble HA WCROALIVBANUE PYAOHHON orTo-
fysacu, UMEIOT Gosee CNONHOE YCTPOHCTBO, TAK KaK B HIIX MOMHMO
OMHCAHADIX ¥3J0B YCTAHABINBAIOTCA TAKIKe YCTPOHCTBA, € NOMOLLLIO
KOTOPLIX PerylupYeTCs KOHTPACTHOCTb NO3HTHBHOTO H30Opaedud.
CyilectByeT JABA OCHOBHbIX HAMpaBJeHHS B PeLeHHHd BOIPQOCOB
H3MeHeHHA KOHTPACTHOCTH H300pasKeHHU® NpH NedaTH ¢ PasHbx
HeraTHBOB. _

Ouno H3 HanpasienHii — NpuMeHeHne Muorocaofinof cencubu-
An3upoBannoil porodyMard. [levaTalor Ha TaKolt borobymare uepes
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Pue, 160. Apromatiueckas konuposans-  Puc. 161, Msmenenne kontpactnoctn
Hast pamka tdoTobyMarn ¢ nepeMeHHNM KOHTpa-
CTOM 0OpH npeaBapHTeNbHON 3acper-

ke or 0 1o 4 ¢

ceeTopuabTpH. Hanpumep, Hopmaabhoe wuzoOpakeHHe NOJIYYaIOT
npH nevatu Ges duabTpa, MArKOE — 3a WEATHIM W KOHTPaCTHOE —
38 NypHypHLIM CBETODHILTPOM.

Hpyroe Hanpasienne—H3MeHCHHE KOHTPACTHOCTH NO3HTHBHOIO
1300pazKeHus NyTeM npeapaphTeabhoil ovenb caaboit obueit sxeno-
SHLHH HA HHIKHEM npejene noasaenust Byaau. [Ipumenss kodrpacr-
HYlI0 Qorobymary M MeHsfl BeJHNYHHY TpeaBapuTeabHoil obuiei
IKCHO3HILKH, HIMEHAIOT KOHTPACTHOCTL NOJYYACMOTO H30Gpakenus:
OT KOHTPACTHOr0 A0 NOJAYMATKOTO,

Ha puc. 161 npusenenst xapakrepucruueckne Kpussle (orody-
Mary ¢ nepemMeHHbIM KOHTPACTOM, KOTOPLIE HOKASLIBRAIOT, KAK H3Me-
HAETCA KOHTPACTHOCTL H300pazeHus npH npeapapurelibHoil 3acset-
Ke cBeToM Mmagoii udrencusroctn (0,6 ax) or 0 a0 4 ¢. [Ipu newarn
Ha (poTodymare ¢ nepeMeHiEM KOHTPACTOM TOCJe NpeABapHTebHOl
3aCBETKH NPOBOAMTCA OCHOBHOE IHKCIIOHHPOBaHHE W XHMHKO-(OTO-
rpaduueckasn oGpabotka orodymaru.

[Ipomsinaentocts  Bunyckaer ¢orobymary «[loaukontpacts,
NO3BOJAIOULYIO H3MEHATH KOHTPACTHOCTh H300PAKEHHsS! NyTeM npei-
BapHTeJBLNON- 3acBeTKH. K cneunanbubmM npnbopam, paccUHTaHHBIM
Ha paboty 370f (oTobyMaru, OTHOCHTCS NPUCTABRA K (PoToyseau-
yurearo IIKY. Tlpuctaska momer paboraTh B Komiiekte ¢ oro-
yseanunrenem ¢«benapycsh-5» wan apyrum ¢ pasmepom sxkpana 45X
X 45 em. [Ipu neyaTH MOKET WCNOALIOBATLCH pPyJcHEaA (oroly-
mara wHpuuoit 76, 89, 108, 127 u 178 mm u gaunoit p0 60 m.
[Tpueraska umeer aBa (onaps npeaBapHTEALHOI 3aCBETKH, pacno-
JOAEHHble Hal ee KaaposbiM OxHOM. C KdHIOr0 HEraTHBa MOYKHO
neYaTaTth [0 OAHOMY CHHMKY. B 3asucuMocTi OT KOHTPacTHOCTH
HeraTHBAa Py4KOii «3aCBeTKa» Ha NyJbTe NPHCTABKH YCTAHABIHBAIOT
TY HJIH HHYIO BeJHUHHY npeasapureqsHoil 3aceeted—ot 0,5 n0
O c. 3atem HaxumaloT Ha kHonky «[lyck». Ilpucraska naer ycra-
HOBJIEHHYIO 32CBETKY M NOTOM B 3aBHCHMOCTH OT ONTHYECKOj MAOT-
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HOCTH HeraTHBa aBTOMAaTHYeCKH oTpabaThiBaeT HEOGXOAHMYIO IKCIO-
sHunio. Cnennajibioe YCTPOHCTBO OCYLLIECTBAAECT MapKHPOBKY KOH-
BEPTOB H CHUMKOB YeThipexsHauHuM uncaoM. B npuGope umeercs
nprucnocofienne aBTOMAaTHYECKOH pa3MeTkH ((orobymarn adsi no-
cjenyiouteii pe3kH CHHMKOB H3 PyJOHA Ha 3afaHubiii Gopmar.

B snaGopartopuax ¢ 6oabuniMu o0beMaMi paboT ycTaHaBAHBAIOT
BHICOKONPOH3BOJHTEIbHBIE  MeHaTalolulHe  aBTOMAaThl — RPUHTEPOL.
Onrnyeckas cxema NpHHTEpPa HANOMHUHACT NePeBepHYTHII (PoTOyBe-
JHUYHTeNbL (HeraTHB IoJAcBeunBaercsa chudy). Pyaon ¢orobymaru
nepemartniBaeTcs ¢ nogaioweii / (puc. 162) na npuemnyio 2 Kaccery.
Ceet or ocseTHTeJIbHOI JaMnnl 3 OTPazkaeTcs CneiHaabHbIM 3epKa-
JoM 4 na geratus J. Ero naoGpaxenue npoeuupyercs oGbekTHBOM 6
na ¢orobymary, npoxoas uepes sarsop 8. Hactb cBera orpaxaercs
NoJIynpo3paulbiM 3epKkasaoM 7 Ha ynpasadiomnii ¢otosnement [0,
B ocnopy cnocofa ynpapienus 3KCHO3HUHEH 1OJOMKeH NPHHILHI
pabBoThl  aBTOMaTHUECKOl KonupoBajabuoil pamkn. B npubope
HMeeTCH cnelnnaabHan JaMmna 9 Aas npeBapHTeNLHOM 3aCBETKH,
HoXK-npoboiiauK 1/ ansi Hanecenusi CHIHAJIBHBIX HaACEHeK MeEx1y
KajpaMu JuJisi Noc/eiayiouiedi apToMatHueckofi oOpe3ku pyJoHa M
wremnens 12, otmeualontii Ha 06paTHO CTOPOHE OTNEUYaTKOB HOMEp
3aKa3a, wH@p HenoanuTeas u Apyrue aauuwie. [lewats mpouncxonut
NpH HaxM{HMe Ha HOMKHYIO Neiajb WIH Ha KHONOWYHHH BKIOYaTeJb.
Ilo okonyanuu paboTel KacceTy CHHMAIOT € MpPHHTEPa H YCTAaHABJ/IH-
BAIOT HA NPOABOYHYIO MallHBY.

[Mpuntepn Mmoryr pabortath B CBeT/IoM nomemieHus. B Hux
HCNO/IB3YIOTCA ABA-TPH BHAA PA3JIMUHBIX NO LIHPHHE PYJOHOB (HOTO-
Oymarn (76, 89, 105 wuan 108 u 127 mm). HMsamenenne Macuraba
H3o6paxkenns (GUKCHpoBaHHOe Hau I1asHoe. IIpuHTepnl ¢ duxcn-
POBAHHLIM (CKAYKOBLIM) H3MeHeHHeM Macuitaba HMET B CBoem

Puc, 162, Cxema npuurepa
Aaf noayveuus uepHo-Ge- D
JLX NO3HTHBOB

-
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KOMDJIEKTE HECKOABKO CMEHHBIX o0LeKTHBOB (XawAb# Ha opHH
onpeneTeRBEA KO3 GUUHEHT YBeAHYeHAN).

Pasmeput ucnioasayemmx B npuatepax «Hentaxon= (FAP)
HEFATHROB M NOJYHaeMBX H300paMelHH

Pasmep Faamep Iiwpuna Pasmep Paamep [THETTE
HeraTueoOB, OTNEeYaT- PYAGHOR HEraTHEQR, oTneyar- PYNOHOE
MM HOB, MM hoTor MM KOB, MM foTo-
. Gymarn, MM Gymars, Ms
(1053148 105 105148 . 105
6090 8127 89 2436 89127 8¢
765 105 76 . 765105 . 76 )
1053 105 105 1051068 - 106 .. :
60>¢60 " B9 B9 89 2424 8989 &9
7674 76 7674 76 S
45560 76105 76 18424 76105 76 :

B caasu ¢ teM uro uBeTHble (oTOMAaTEpHANL HMEIOT TPH CBETO-
YYBCTBATEAbHBX CJ0f, B NPHHTEpaX AAA LBeTHOI meyaTh }CTaliaB-
JHBAXT TPH BAKONHTENS.

Ilpununn mofroToBKu K pafoTe NPH BCeX CYLIECTBYRMIMX aBTO-
MATHYECKMX cucTeMaX oiHaaroB. CHavyana myTeMm noibopa fio of-
HOMY H3 HEraTHBOB, THHYHOMY LJf AAHHOrC BRAA paboT, AeaaioT
LBETOBYIO HaCTPOilKy, a 3aTeM MpPH 3aMeHe HEeraTiBa ¢ MNOMOILLIO
(PoTO3NeMEHTOR, HaKORNHTeNeH M CBETOPUIALTPOB ONPEAEARWT OCO-
GeRHOCT 2JAEKTPOHEOrO YCIPOHCTBA M N2KT HeoOXOAUMYIO KCHO-
3RUHI0 AJA KaxEoro ciaod GoTodyMaru. _

B npuGope <«Beamatuk-xosop-11» (T AP) ucnoanzosan amasu-
THBHHI NPHHIUIT UBETOKOPPERTHPOBKE ¢ NOMOLLBI) TOCHENOBATEAL-
HOW nevaTH 3a CHHEAM, 3€JeHBIM MW XPACHHIM CBeToduAbTpamh, B
MOMEHT TepecTaioBKH cBeTodmAabTpeB Jamna J (puc. 163) ysenn-
4RTeAA ABTOMATHYECKH OTKAWHaeTcs. I1pHuunm paloTel mpHeTaBhi
FakawouaeTcs B caepyloileM. Cper OT JaMuopt (IOTOYBeJAHUATENs
APOXOAKWT uepe3s KoHAeHcaTop 6 H monajaer Ma Heratus 7. Ero
nzobpaxenne npoennpyercs obbextneom & Ha QoTobymary .
Memay oObeKTHBOM H  GOTOGYMATON YCTAHOBJIEHH CMeEHAEMbie
ceeToUALTpH 4. OTpasnBLIKicH OT NOBEpXHOCTH POTOBYMATH CBeT
nonanaer Ha GoTO3NeMeHT 2, BKJOWEHHBIA B Lelb KAHANOB ynpas-
aeHys (Haxonutedaei 3). CHavana dorofymara 3KCNOHHpYeTCs 3a
CHHAM CBeTOdHABTPOM. Kak TOAbKO KAHAN YIPaBASHIA 5THM CBe-
TOM 3aPAAMTCA, AaMNa OTKMOHAETCA, CHHUH CBETOQUILTP ABTOMA-
THUeCKH YORpaeTcad W ycTaHaBJHBaeTcs 3edenufl. Tlocse axcnonu-
POBAHHA 3a 3eJeRbM CBEeTOMHALTPOM YCTAaHABAHBACTCA KpacHHIl.
Taxoe pa3nenbHOe TPOEKPaTHOE 3KCOOHHPOBAHHE 3aMEeTHO CHHIKAET
NpPOH3BOARTENBHOCTD.

DTOT HeJOCTATOK YCTpPaHeH B I[IpHHTepaX, DacCUHTAHHEIX Ha
OBHOBPEMEHHOE 3KCIOHKPOBaWHE CPasy 3a TPeMs CBETOMHIAbTPAMH.
B Taxux npubopax nsmeetca Tpu Jdamnwl /2 (puc. 164), ceeT OT Ko-
TOPHIX NPOXOANT Yepe3 cUHHI, 3e/1eH i U KpacHbll CBeTOPHILTPH 13
1 3aTBOPH f4, a 3aTeM OGDLEAHHAIOTCS NOAYHPOIPAyYHBIMHE 3epKa-
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Puc, 163. Cxema npuﬁop}i Puc. 164, Cxema nevatalomero npubopa-astoMa-
«BeamaTu-noaop-1is Ta ¢ AJAKTHBHON UBETOKOPDPEETHPOBKOM

aamu If B oans ofiMil NOTOK M, mpoias uepes xonuencarop I0,
nonanzeT ua ueratus Y. HsoOpakenne neratuma mnpoeuupyercs
ofibexTHBOoM 8 Ha orobyMary . HacTe ¢BeTa OTKJOHSETCH 00AY-
TPO3PAYRBIM 3epKajdoM 7 Ha H3MepHTeabHYIo ciicteMy. Hdpyroe sep-
Kajo 6 HanpapiaseT 4YacTh CBeTa Ha BHIHPHOE YCTPOHCTBO, ¢ IO-
MOIBK KOTOPOTO NPOHIBROAHTCA Kafipupomanne. MswmepurenpHas
CHCTEMA COCTORT M3 JBYX 3epkaa 2, pacnpelelfioilux CBET HA TPR
doTosreMenta 4 ¢ CHHHM, 3e/JJ€HBIM B KPACHLIM CBeTOPHJLTPaAMK J.
drorosneMenTE BKJAIOUEHbL! B liells HakomuTenred [, ynpaBJsioLlHX
paboToil 3aTBOPOB, YCTaHOBJAeHHWX hepes aAamnamu. I1pn nonaza-
HiuH €BeTa B doToatemenTax obpasyercsa GOTOTOK, IPONOPUHONANG-
HEH HHTeHCHBHOCTH H3ayueHnd. Hanpumep, €cau npu KCOOHHPO-
BAHHH HETaTUB AaeT NpeodiafaHue 3eseHOro gA3JydueRHs, TO HAKO-
HUTeNAb KaHANa YUPABACHHA 3€JeHBIM CBETOM 32PAANTCH NEPBHIM IO
3aKaHHOrO 3HAYEHHA H 3aKPOET 3ATBOP Hepeld JNaMmofl ¢ 3eleHbM
CBeTOHARTPOM, Ecan eneaywouny npeobdanaloiiiM cBeToM Syjaer,
HAnpHMep, KPACHHI, TO 3apfAHTCA KaHaM ynpaBJEHHA STHM H3Ny-
yeHHeM W Hepel NAMIOH ¢ KDACHBIM CBETODRJILTPOM 3aKpPOeTes
aateop. Ifocse Toro kak zakpoercss TpeTHii 3aTBop, ¢otolyMara
aBTOMATHYECKH NEPeABHUETCS Ha OAMH KaAp, a cHCTeMa aBTOMATHKH
BO3IBpPATHTCA B UCXOAHOE palouee MoJioKeHwe, :
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Ha pue. 165 npusenena
cXeMa CHCTeMbl aBTOMATH-
UeCKOro ynpas/ieHHs NpuH-
Tepa  <«[lentakon-B-302»
(TAP), cocromumas u3 no-
Aalouieii kacceto I, npu-
€MHO KacceTw 2, samnbl 3
C CHHHM, 3€JeHBIM H Kpac-
HbIM cBeTOQUJALTPAMH, MO-
JYHUPO3PAUYHOrO CMECHTEe/b-
HOTO 3epkana 4, sepkaaad,
peratTuea 6, obnexkTuna 7,
3atsopa 9, noaynpospau-
nelX sepkan 8, 10, ¢aro-
ajsemenTa Il ¢ cunum, 3ze-
JeHbIM M KPACHLIM CBETO-
(puiasTpamMu, CHIHAALHOrO
oTmerunka [12, mremmne-
as 13.

Ipunuun pabotw npuy-

Puc. 165. Cxema cHCTeMul aBTOMaTHYUECKOro 1epa e cyﬁ‘rpaumauoii

ynpasjieHns neuaraouiero npubopa-anitoMaTta
«[lentakou-B-302» LIBETOKOPPEKTHPOBKOH cJe-

ayiomui. Ceer or Jam-
net I (puc. 166) mpoxomur uepes KoHaeHcop 2 Ha HerartHs 3.
H3o6paskenne neratusa mnpoeunpyercss oObexTHBoM & Ha oTo-
6ymary 8. Ha nyts cBeTa HaXomWTCH NOJYNpo3pauHOe 3epKa-
J0 6, OTKJIOHsollee 4YacTb CBETA HA H3MEPHTENbHYIO CcHCTemy,
Bropoe oOTKJOHsIollee 3epKaso 7 jaeT H3o0paxkeHHe HeraTHsa
Ha BH3NPHOM ycrpoiictBe. MamepHTeabnass CHCTeMa COCTOHT
M3 HENoABHXKHOTO (OTO3JNEMEHTA, YCTAHOBJEHHOro BHYTPH Oui-
cTpo Bpaualomerocs: wuaunapa 0. Llnauuap uMmeeT TPH OKOILIKa
¢ CHHHMM, SeJIeHbIM M KpacHmM cBetopuabtpamu. Ha ocs npusoaa
UMJHHADA HAXOAATCS KOHTAKTHHE KyJauykH 9, BKAOUAlOUlHe HAKO-
nutenb /1, COOTBETCTBYIOUHA TOMY CBeTOQHALTPY, KOTOpHIl ycra-
HOBHJICA nepel (OoTo3NeMeHTOM NpH Bpallenwd uuanuapa. Ilpu
BKJIIOUEHHH NPUGOPA TPOHCXOAUT SKCNOHHPOBaHHE O6eJibiM CBETOM.
OHOBpEMEHHO 3apsiKaloTcsi TpH HaKomuTeas, B mMoMmenT noJuoi
3apsiIKH OJIHOrO H3 HHX B XOA CBeTOBLIX Jyuell ABTOMAaTHYECKH
ycTanasanBaercs cseropuavTp 12, 3anepmusaiomnii nx. Ecan, na-
npHMep, NepBHIM 3apsAHTCA KaHaJj yNnpaBJeHHsi 3eJeHLIM CBETOM,
TO B X0/ Jyueii BOii/leT nypnypHuIfi CBEeTOPHILTP H 3alepIKHT 3eJe-
ubie ayuu. Ecam caeayiomum 3apsanrtces, HanpuMep, KpacHBIl
HAKOTIHTE b, TO BKJIOYHTCH rosydoit cseTodHabTp. B MoMeHT moJ-
HOH 3apsiAKH TPeThero KaHajla ynpasJieHHS CHHHM CBeTOoM cpabaThi-
BaeT JKeATHi CBeTOpHJIbLTP B DAHOBPEMEHHO 3aKPHLIBAaeTCA 3aTBOp 4.
@orobymara nepeaBHraeTcsi Ha OAHH Kajp, a CHCTeMa aBTOMAaTHKH
BO3BPALLAETCH B COCTOSIHHE FOTOBHOCTH K HOBOMY 3KCHOHHPOBAHHIO,
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Puc. 166. CxeMa neuaTalomero apoMaTta ¢ cySTpaKkTHRHO
HEETOKOPPEKTHPOBKOH L

Ecafl HeraTHRLl HMEIOT 3HAYHTENbUHE OTHKAOKEHHS [0 ofulell ODALTHOCTH #
XapakTep OOBEKTOB CBEMKN Pe3ko pasiHueH, TO NpH NevaTH ¢ HHX Tpebyeres xo-
MORHUTEIBHG A KOPPEKTHPOBES, KOTOPYID NPOBOART ¢ MOMOLIBIO CNeUHANbHEX Kaa-
BHW Ha nyaele npudopa. Ipoleccy AOTOAHNTEALHON NOIKODPeKTRPOBKY, Bhibopa
H YCTaHOBKK Heratupa TpeSywoT 2aTpat Bpemend. 210 obeToATeqbeTES crtocob-
CTBOBAAO PaszpafoTKe PA3AHUHBIX BCMOMOFATEABHBIX NDHGGPOR, COKPAHAIOLIHX He-
TPORIBOARTENLHHS 3aTPATH BPEMERH W YMEHLWIAWLINX KOJHUECTSO NDPOH3IBOALT-
pennoro Opaka. Tax, nanfonee copepiieimntbie § NPOHIBOIHTEABHbBE OPHHTEPH NO-
3BOJIRIOT OOROBPEMEHAO € Neuarthbie lpeasapHTeAbHO NPOCMATPHBATE IO UYeTHIpeX
HEraTHBOB H ORpedeanTs AAS HHX NONPaBKH B KOPPEETYpe.

. BupeoupeTokoppeKkTOpn # UBETOZRAAUIATOPH. ITH npulopel
NPAMEHAWTCA BAR 0OJeriyeHus UBETOKOPPEeKTHPOBKHU MpH LBETHON
nedarTn Ha OOBIUHBIX QOTOVBEAXYMTENAX {1 KOHTAKTHBIX CTaHKaX.

Budeoyseroroppexropst N03BOJAIOT 06paTUTh UBETHO® HeraTHB-
Hoe usolpaeHnne s nosurusHoe. Ha puc. 167 npeactabieda mpuu-
UUNHAIbHAA CXeMa BHASOUBETOKOPPEKTOPa, HOCTPOEHHOTO HA IPHH-
nune paGoTH TeNe3NHAMANPOECKTOPOB, NPUMEHACMBIX B TeJEBHAe-
sHun. McTounukoM c¢seta B npHOOpe CAYKHT PacTp, CO3AdBaeMEIN
GeryILuM 5AeKTDOHHBIM /y4OM Ha 3KpaHe kuHeckona J[. HaoBpa-
JKeHNe pacTpa OTpaykaercs 3eprajoM 2 H NpoelpyeTcA OOBeKTIl-
soM 3 na HeratuB 4. Jlyw, oGpasyommii pactp, npoderaer nocyeno-
BaTeIbHO Y4acTOK 3a ydacTKOM HeraTuBa, ueM ofecneunBaercs
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@'“ Z Puc, 167. Cxema BHAEOLBSTOKOPpeK- .
: TOpa

pasnoeHue usobpaxieHHs Bo BpeMmend. [Ipoxonas uepes HerartHs,
CBET NMPOoeUMpPYyeTCA cHAYANa JHH30H § KA 3epKkano 6 H 3aTeM (oKy:
cHpyerca Apyrofi nuu3ofi 7 Ha 3J4eKTPOHHBIA (POTOYMHOMKHTeb 9.
B kaxabiii JaHHbI MOMEHT BpeMeHU cujla CBeTa, NONAJAKUIero Ha
QoTOyMHOKHTENb, I 3AEKTPHYECKOTO CcHIHana, o0pas3ylollerocd Ha
ero Boixoje, NPONOPUHOHANBHE ONTHUECKOH IMIOTHOCTH HeraTuea 8
ocBemaeMoft OerymuMm JydyoMm Touxe. Jna moayuesdas LBETHOro
naobpaxenya B npudope NpHUMenNeHa NooYepeiHas CHCTeMa UBETHOro
Tenesunerns. [Tepea doToyMEOKKTENAEM BpallaeTcs AHCK & ¢ Kpagc-
HBIM, 3ejeHbiM # cHAaM cBetroduasTpami, [IpH sToM  KaMieid
cBeTOdUNLTP MepeKkpuiBaeT POTOYMHOKUTEAL B TeUeHie BpeMeHdH,
Heo6xXo1aMore A8 TOAHOTO NPOXOAAEHUA Jy4a no Beell njomand
HeraTuBa. TakuMm ofipazoM, CA0AHOe OBeTHOE H300parKenie AeTHTeA
nocaen0oBatTeJIbHO Ha TpH ofuouBeTHHX. IlpHuATHA ¢ QoTOoyMHONK H-
TeNIA CHrHAJN ROCTYNaeT Ha peryaaTtop f0 obuiefi nioTHOCTR, a2 3aTeM
Ha uHBepTOp I/, obopaunBaromuil HeraTHBUOS H30GPAXKEHHE B TIO3N-
tusHoe, Janee caelyet peryaatop I2 KpacHoro, 3eJeHOTO H CHHERO
CHTHAMOB [NJIA UBCTOBO{l KOppeKLNH. 3aTem CHFHAI NOCTyNaeT Ha
mMyAbTUONHKATOP /3, ofecneunuBajomini mocieqoBaTe/bHOe Nepekio-
YeHHe TpeX KaHagos, H INOCJAE 3TOro NojaeTcd Ha YIOPABIAWIIHA
3JeKTpoA uepHo-Gesoro KHHeckona I4, Tleped sKpaHOM KHHecKomna
Bpaltaerca AHcK (GapaBanr) 15 co ceerodprapTpamiu, Jucky nepen
KHHecKonoM H (OTOYMHOMUTENEeM BDAIATCH CHEXDOHHO H CHH-
thasno. Baaromapsa sToMy uBeTOodeJeHHble H300DAXKEHUSN CKIAAbL-
BAIOTCS 3PUTENLHBIM AaHAAKU3ATOPOM B MHOTOLBETHOE H30OpaiKeHHe,

I{seToanaausaropst BHINMYCKAOT KaK B BHLE CaMOCTOATENbHLIX
npubopoB, TAK H B BHAE NPUCTAaBOK K (poToyBennuurensMm. Ofnu
IBETOAHANH3ATOPE PACCYHTAHBEL Ha ONpefdesenke TpedyIOUIHXCA AN
HeYaTn KOPPeKTHPYIHNHX CBeTOGHABTPOB H BPeMeHH 3KCNOHHpOBa-
HAA 0O Pe3ynbTaTaM H3MEPeHWUA HHTErPaJLHBIX UBeTHRX HAOTHOC-
Tefl HeraTuBa NoO BCef ero NJOLLaAM, APYrHe — IO pe3yJbTatam
H3MEpPEHNA OTPaHNYeHHOrO, CIOKETHO BA:KHOFO YYaCTKa HeratHsa.
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Jns wamepeunil HeraTHB BCTABJAIOT B PAMKY LBETOAHAAH3aTOpa
MeMAY OCBeTHTeJNeM H (oTopesncropaMu co cBeTo(HAbTpamu. 3Ha-
qYeHHe TpeGYIOLHXCA AJ5 NEYaTH ¢ JaHHOTO HeraTHBa KOpPpeKTHPYIo-
HIHX EATOr0 H RYPNypPHOro CBeTOGHALTPOB MOJYIAKT HA Bpallla-
IOMINXCS WIKAJax, a BpeMs SKCOOHIPOBAHHA — Ha WIKaje CTpenod-
uoro npréopa.

B nperoapanuzaTopax-MpHCTaBKax (QOTOZNEMEHT IpH H3IMepe-
HWAX YCTAHABJAHBAIOT HENOCPEJCTBEHHO NG O0BeKTHBOM (HOTOYBe-
JHYHTeNAR ¥ OTKHABIBAIOT B CTOPORY NPH neyaTH,

Mpogsounvie mMawveel s o6padotku dorobymar. B stux ma-
LWIHHAX TPHMEHAETCS HeCKOJBKO THIOB JEHTONPOTHKHBIX MeXaHH3-
MOB, OCHOBAHHBEIX HA NPUHIHANE HeNpepPHBHOro AefiCTBHA.

Ipoapounbie mampnsl Aas ofpabotkn gortobymar crabiKennt
TEMRA Ke CHCTeMAaMM ABTOMATHEH, YTO H MallUHHW AAA HeraTHBHHX
MaTepuanoB. OHH HMMeT OT ABYX I0 UeTHpex CaMOCTOHTeNLHBIX
JOpOexr, No KaXKAOH R3 KOTOPbIX MOMKeT [POXCAHTH ORHH POJHK
dorobymari. B ¢BAsd ¢ TeM 9TC TH MAUIHHLL HMEIOT 3HAYHTENBHO
GGAbIIYI0O TIPOH3BOLATENBHOCTE [0 CPABHEHUIQ € NedaTatolEMi
ABTOMATAMH, B KOMINIEKT® ¢ OAHON OpOofBOYHON MallnHO} padoraer
OT TpeX A0 NATH HPUHTEPOB.

HauGosenee pacnpocTpaBesue TOJNYYHAH NPOABOYHEE MAallHHA
C JNeHTOMNPOTAXHEIM MEXaHH3IMOM B BHAe 0EeCKOHEYHBIX [OCTOSHHO
3apAMERHLIX TPAHCIOPTHPYIOUIEX JEHT I Hemed.

MalWuip ¢ TRAGHCHOPTUPYOW UMY AeHTAMI AMEIOT BANHKH, YCTa-
HODJeHHuEe HajA Sakamu ¢ pacTBopamMHu ¥ Ha HX AHe. Yepes artq
BANNKH NPOXOAAT CllelHajbible (ecKOHeUHble JeHTh, H3reTOBJAEH-
RBHI€ W3 3A2CTHYHLIX DOAMMepHLX MaTepuanos. Hauado ponunka of-
pabateBaeMoll QOTOGYMAard NMpHKPENJSIOT K OAHOH M3 3THX JEHT
CNENHARBLHLIM  3aMKUMOM. JIeHTH, TPOX0OAS HA HUMKHHE BaJAHKH,
ORyCKawTes BMectTe ¢ OyMarofi B 6aKd ¢ pacTBOpaMy, 4 3aTeM,
NOAHWMAACh Ha BepXxHIe BaJHKH, NEPEXOAST B CJIeAyoLine GakH.
TTocne okoHuaTennHoil npombiekH $oTodymara mnonagseT Ha Y-
WHABHO-TIAHNEBAABHEIA Gapafad, a eHTa BHOBbL NOCTYDAET B n_ep-
BHH Dax IPOABOMHON MAlIMHbL.

ITposBounbie MAEHL C TPAHRCHOPTUPYIOUHMY HEAAMI HANOMI-
HAIOT MawliBebl ¢ GecHOHeUHHIMIt JAeHTaMMu, B 3THX maumiax Ha
Kpasx BaANKOB yCTaHaBJWBAeTca 3y0uyaTka, yepes KOTODYI fpoOXo-
AdT ABe 3aMEHYThle Henmd. MeX /1y 3BeHbAMH Lenell BCTABAAIOT mepe-
MEISKH, K KOTODBIM NMpHKpenasoT odpadaTuiBaeMuil goToMaTepuat.
IIpoxoaa BMecTe ¢ LENAMH W3 ogHOTo Daka B Apyro¥, goTofyMara
Tiocne OKOHMATENIBHON TIPOMBIBKY NOAAeTCH B CYIIKY, a UenH BHOBh
NOCTYNAWT B Nepbelil 6ax. B npoABOYHBIX MAUIHHAX ¢ TPaHCOOPTH-
PYIOWNME UenaMd MOKeT obpafaTHBAaThCA PYAOHEAA H dopmaTHan
¢oTofymara.

ABTOMATHL ANA pe3KH PYAOHOB goToGymard Ha 3apaHHble dop-
MaThl, JTA aBTOMATH BXOAAT B KOMIJEKT aBTOMATH3HPOBAHHBIX
AKHAR B BUEE OTZeabHbiXx Npubopos. Tounas ofpeska pyJoHa MeXAy
OTAEALHBIMHE KaAPaMH H30GPaMeHNs NPOHIBOAUTCA 110 CHEUHANbHEIM
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CHrHaAbHBIM OTMETKaM, HAHOCHMBIM Ha PYJIOH B Ipollecce SKCTIOHH-
pOBaHHSA B IPHHTEpE.

$ororpaduyeckie asToMaThl. ABTOMATH HO3BOJISIOT aBTOMATH-
YeCKH CHHMAaTh 00beKT, 06pafaTHbaTh 3KCOIOHHPOBARHER droTOMaTe-
PHAA U BBHAAaBaThb roroswie (Qororpadun. [Monyvedre NO3UTHBHOID
H300paykeHHa OCHOBLIBAETCH, KAK [PaBUJO, HA NpHHIuNE ofpalie-
MHA HeraT#BHOTO H300paeHus B MNO3HTHBHOE € HCNOJAE30BAHHEM
obpamaemolt {pesepcusHoil) QortoSymarn. Tlpn sToM Ha nonocxe
wan aucte QorofyMary B 3aBHCHMOCTH OT KONCTPYKUHHM aBTOMara
TI01YSa0T 0T OAHOTO A0 0eBATH CHEMKOB. KOHCTPYKTHBHO aBTOMATH
BHINIONHAIOTCA B BUAe KaOHHEEl, pasReleHHON Ha ABe YacTH., B oxHOH
H3 RUX PasMenialoTcs Kpecsao H HCTOUHHKH CheMOUHOrO OCBELUEHHS,
a B ADYroi, H30JMPOBARHHON OT cBera, — (oToanmapat ¢ Kaccertod,
cofepiaillefl 3anac pyJacHHON dotobymaru, Gakd ¢ XHMHUECKHMH
pacTBopaMu M BOAOH, MeXaRH3MEL oOpe3KH 3KCNOHHPOBAHHOHA ¢oTO-
CGymars, TPaHCOODPTHPOBAHES €e k3 6aKa B 6axk M NOAAYH [OTOBOTO
CHUMKA B JIOTCK BBILAYUH. -
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