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[IpakTHueckoe pyKOBOJACTBO IO MO3UTUBHOMY TIpoIleccy uepHo-Oenoit pororpadrm. Paccmarpu-
BAlOTCS HETATHBBI C TOYKH 3PEHUS TMPUTOJHOCTU JIJISl TIEYaTH, OIUCHIBAIOTCS CHOCOOBI HX
NOATOTOBKU. M3moxeHsl Qororpaduueckue cBoiictBa (oToOymar, IaHBl —XapakTepHCTUK U
0TE€YEeCTBEHHBIX OTO Oy Mar.

PaccMoTpeHsl pa3nuuHbie PUEMbl KOHTAKTHOW M TP OEKIIMOHHOW MedvarH, CcrnocoObl 00padoTKH
(hoToOyMaru v uCIp aBJICHUs TIO3UTUBHOT'O U300 AXKEHUS.

Knura paccaurana Ha XOp OIIO MOJATOTOBJICHHOTO (POTOTFOOUTEIS.

Tabnui 23. Pucynkos 125,

Ot aBTOpa

BeipasurenbHOoCTh (POTOCHMMKA 3aBHCHT OT €ro COJIep KaHUs, KOMIIO3MLMM H300pKeHUs U
coBepuieHcTBa (hoTorpaduyeckoi nmeyatu. 3pUTENst HE UHTEPECY €T, KaK NP OM3BOAMIACH ChbEMKA U
KaK BBITNOJIHsJICA HeratuBHbIM mpouecc. OH oneHuBaer pabory ¢ortorpada no (GorooTrneyarky.
@otorpady ke, UYTOOBI TONYUYUTh XOPOWHMHA (OTOOTNEYATOK, NPHUXOAUTCS YUUTHIBATH BCE
npemmecTByomme cragun - Gororpadryeckoro mporecca. I[loatomy Tmiedath  (OTOCHUMKOB
paccMaTpuBaeTCs He U30JUPOBAHHO, @ B CBSI3U CO ChEMOYHO-HETaTMBHBIM IIP OIIECCOM, BCIICICTBHE
9Yero B KHUIE F3JIOKEHO B DJIIEMEHTAPHOM BHAE TOHOBOCIPOWM3BEICHWE B 3aBHCHMOCTH OT
CEHCUTOMETP MUECK X TapaMeTpOB HEraTHMBHOro (hoTomMarepuana MU ONTUYECKUX CBONCTB OOBEKTa
CBEMK H.

Bce cranum mo3uTHBHOrO mpolecca OMUCaHbl C MPAKTUYECKHUM YKJIOHOM, NMpHYeM Haubosee
MOJIHO OCBEIlEHa NpOeKLMOHHas ¢oTorpaduyueckas Iedyarb, UCIOIb3yeMas B HACTOsIEe BpeMs
3HAUUTEJILHO MIMpE KOHTAaKTHO U mevyaru. Teopust 3TUX MpPOLEcCOB JaHa B MUHUMaJIbHOM 00beMme,
HEOOXOAMMOM [UIsi TIOHUMAHUs CyUIHOCTH SBJICHHH, MpOUCXOAAIIMX NMPHU TedaTd u oOpaboTke
(hOTOCHUMKOB.

Kaura paccunrana Ha MoJro TOBJIGHHOTO (POTOIFOOUTENISI, XOP 0110 3HaKOMOTo ¢ (ororpadueit u
KEJAoILEero yriry OuTb CBOM 3HAHUS B 3TOU 00J1acTH.

ABTOpOM OBliTa UCIIOJIb30BAHA CJ€ Iy I0Iasl JIUTEep aTypa:

K. Mm «Teopus dotorpaduueckux mpoueccoB»; 0. H. T'opoxoBckuit u T. M. JleBeHOepr
«OO01asi CEHCUTO METP Us»;

U. b. bmombepr «TexHomoruss obpabotku kuHOpoToMarepuanoBy; K. MapxuneBuy u ap.
«CoBpemenHoe pazpurue Gororpaduueckux npoueccoBy»; K. b. Hebnut « Dotorpadus»;

J1. 3. ByaumoBrd «Y BenuueHue potocHUMKOBY»; B. I'. by mkun « Texanueckas perymby»; E. Mutter
«Die Technik der Negativ- und Positivferfahren»; L. Luhr und G. Hubler «Rezepte»; G. Teichner
«Handbuch der Fototechniky;

D. Krafft und R. Steiner «Lehrbuch fur Fotografen» u np.

Beenenue

[TosutuBHOE (poTOTpadmyeckoe M300paKEHHE Ha TaIOreHHUIO-cepeOpTHBIX (PoTomarepnamax
MOy YalOT TPEeMsl CIOoCOOaMH: TPOIECCOM OOpaIieHus, IporeccoM ¢ TUdQy3HbIM MepeHOCOM U
HETaTUBHO-TIO3U THBHBIM IIP OTIEC COM.

CymHocTs mporecca oOpaiieHust COCTOMT B TOM, UYTO IOCAE€ OOBIYHOIO Mp OSBIICHHS
HKCIIOHHUP OBAHHOTO (hOoTOMATEpuaia He MpOM3BOIAT 3aKp erieHue ((hUKCUp OBaHKME) HEraTHBa, T. €.
HE YJISIOT HENpOsBJIEHHBIC TalOTeHuIbl cepedpa, a pacTBOPAIOT MeTauIMueckoe cepedpo
HETaTUBHOTO W300p@KEHUS W yJIANSIOT €r0 M3 CJos. 3aTeM OCTaBIIMECS B CJIOE€ TalOT€HU/IbI
cepedpa 3acBEYMBAIOT M TP OSBIISIOT, B pe3yJIbTaTe TOTO IMOJYYalOT MO3UTHBHOE HM300p aKeHHeE,
KOTOP O€ 3aKp erusieTcsi (PUKCHP OBAHUEM U TIP OMBIBKOIA.

Jns  mpomecca oOpamieHds TPOMBIIUICHHOCTh — BBIMYCKAeT CHEIMAIbHYI0  00paTumy fo
kuHOIUIeHKY. OHa Hambojee pacmpocTpaHeHa B JIIOOMTENbCKOW KHHeMarorpaduu, Tak Kak
WCKITIOYAET TIe4aTh ¢ KMHOHET aTHBa TIO3UTUBHON KOMMH. DTOT MPOIECC TAKXKE HCIOIb3Y eTCs s
HETIOCP €ZICTBEHHOTO TIOJTy YeHHsI Ha peBepCUBHON (0O0parnmoil) ¢poTrodymare MO3UTHBHBIX KOMHI
JUISL TEXHUYECKOM JJOKY MEHT all MH.

CymHocts mpornecca ¢ Aupdy3HbIM HEpEHOCOM 3aKII0YAETCs B TOM, YTO IOCIE€ CHhEMKHU U
00paboTKH B TEUEHHE OHOW-IBYX MUHYT IOJYYalOT OJHOBPEMEHHO HEraTUB U MO3UTHB Ha Oy-
mare. Jns dero wucmonmp3yercs (oToammapar CHEIMATbHONW KOHCTPYKIMM W KOMIUTEKT
(hoTomaTep MaJoB K HEMY .

KommiekT cocTtoMT ™3 JBYX OyMaXHBIX JIGHT, Ha OJHYy U3 KOTOPHIX HaHeceHa



BBICOKOUY BCTBUTENIbHAsI HETaTHBHASI SMYJIbCHS, a Ha IPYTYI0 — JIAKOBBII NP MIEMHBIN HECBETOUY B-
CTBUTEIBHBIN CIIOH, COJEp KAl MeTbuYailliie YacCTHII METALIMIEeCKOro cepedpa, KOTopbie
BBEJICHBI B CJIOM NPU M3rOTOBJICHUU JIEHThl. Ha JleHTe ¢ TakOBBIM MOKPBITUEM HMEIOTCSI HACEUK U,
CIly’Kalllue JJs OTAEICHHA TOTOBBIX OTIEYaTKOB JAPYr OT jApyra. OKoOJo KaxIoM Haceuku
yKperieHa karcyia C BSI3KUM, Kak 1acTta, Mp 0sBISTIOIIE-(QUKCHP Y FOIIIUM COCTABOM.

[Tocne 3KCIOHMPOBAaHMS HETaTHBHYIO JIEHTY NPOTATMBAIOT B KacceTe, B pe3yJbTare 4ero OHa
compHKacaeTcsi C JIGHTOM C JIaKOBBIM TMOKphITHEM. Ilpu mepemelieHMH JIEHTHl KarcyJja
pa3/aBiIMBaeTCsl BaJIMKaMM, pAaclolO’KEHHBIMHM B KacceTHOM wyacTu oroanmapara, U €€
COZIEpIKMMOE pPaBHOMEPHO pachpenensercss Mexay JieHramMu. C 3TOro MOMEHTa HauMHAEeTCs
npotiecc 00pa3oBaHMsl HEraTUBHOTO M TO3UTHUBHOTO W300p a)KE€HWI, KOTOPBIN 3aBepIIaeTcsl uepe3
1—2 mun. 3arem Oymary OTpBBAlOT TO JMHUMA Hacedek. Ha Bo3gyxe macTooOpa3HbIN
TIp OSIBJITFOIIE-(PUKCHUPY FOIIMIA COCTAaB OTCIIAMBAETCS, W TMOJYYECHHBIH CHUMOK CTAHOBHUTCS CYyXHM.
Jis coOXpaHHOCTH €ro MOKPBIBAIOT CTAOWIM3UPYIOUMM PacTBOPOM WM NP OMBIBAIOT OOBIYHBIM
Croco0oM, a 3aTeM BBICY HIMBAIOT.

B HeraruBHO-MO3UTUBHOM TpoIlecce B pe3yJibTaTe CheMKH M TOCHenyromiei jgadoparop Hou
00paboTKM CHayana MOJy4aloT HEraTUB, ¢ KOTOPOTo 3areM IedaraloT B TpeOyemMoMm maciirade
HEO00X0IMMO€ KOJHMYECTBO MO3UTHBOB — (HOTOrpauuecKux OTIEYaTKOB WM JHAro3 UTHBOB.
3amaua ¢ororpada 3akitoyaeTcss B TOM, YTOObI B HEraTUBHO MW CTaJMH P OLECca BO3MOKHO TOYHEe
niepenarh MOYEpHEHWSAMA Ha HETaTuBe pa3imdus spkocteld gororpadupyemoro oObekTa, T. €.
BOCIIP OM3BECTH Ha HETaTUBE HaUOOJIbIIIEe KOJIMY €CTBO JIeTaIeil 0 0beKTa, WIH, KaK ceidac mpUHATO
FOBOPUTH, MOJYyYUTh HAa HEM BO3MOXKHO MNOJHYI HHpopMaimoo 00 o0bekTe cheMku. C Takoro
HEraTuBa JIETKO MOJy YUTh OTJIMYHBIN OTTEYaTOK.

ABTOMAaTH3aIMS ChEMOYHOTO MPOLIECCa C IO MOIIBIO €K TP OHHBIX Y CTP OMCTB B (poToarmapatax
Y COBP €MEHHbIE BHICO KOUYBCTBUTENIbHbIE HEraTUBHBIE (POTO MATep HaIbl 0OJIEryaroT ATy 3a7ady.

TexHuka HeraTUBHOTO Mpolecca ceifuac Tak pazpaboraHa, 4To (OTOIOOUTENIO MPU 0Op abOTKe
CHATOW (DOTOIUICHKH TPUXOMUTCS CIHEIUTh TOJIBKO 3a TeMIeparypod pactBopa M Mpo-
JIOJDKUTEIIBHO CTHIO TIP OSIBJICHUS .

[To3uTuBHBIN TporecCC HE AOCTUT eIle TaKOW CTeTIeHW COBEpIIeHCTBA M (GoToOymara He
o0nagaer nojo0HO (HOTOIUIEHKE IO CTATOYHO YHHUBEP CaJIbHBIMHU CBOMCTBAMH, IO3TOMY TpH NeYaTu
CHUMKOB, B 3aBHUCHMOCTH OT TIapaMeTpOB HETaTHBA, WCIOJIB3YIOT pasjHdHble €€ CcopTa.
[IposiBnerne B 00bIYHON (poTOrpaduyeckoil TPaKTUKE HE AaBTOMATH3MPOBAHO M 0OpabOTKy
($hoToOy Maru mp Ou3BOASIT C BU3Y AJIb HBIM KOHTP OJIEM.

B »toM TpynHOCT, moOdyueHus (OTOOTHEYATKa, W300pakeHHWE Ha KOTOPOM SIBUIOCH ObI
COBEPIICHHBIM BOCIIPOM3BEIICHUEM OpMIMHANa, T. €. BMEYaTIEHHE, IOJydaeMoe OT IO3UTHUBA,
JIOJDKHO COOTBETCTBOBATh BIIEYATIICHHIO, BO3HUKAIOIIEMY, KOTJa OOBEKT HEIOCpeACTBEHHO
paccMarpuBaetcsi. Jlisi 3TOro COOTHOIIEHHE APKOCTEH Y MO3UTHBA JOJKHO OBITh TAKUM K€, KaK y
00BEKTa, T. €. €CIIN Y 00BEKTa KaKo W-THO0 yYacTOK BIIBOE spUe APYTOT0, TO U UX U300p KEHUS T10
SPKOCTHU JTOJDKHBI OTIIMYATHCS B J]BA pasa.

Kornma ¢ororpad craBur mepen co0oil KOMINO3UIIMOHHO CHENH(PUUECKYIO 3a1ady, HarpuMmep
CbEMKY NeH3axka THEM I0Ji «HOYHOM CHUMOK», TO Yy TaKOI'0 HeraruBa SpKOCTH oObeKkTa OyayT
niep e1aHbl ¢ TEXHUYECKOW TOUK U 3P €HHSI UCKAKEHHO, HO TP aBUJILHO C TOYKH 3P €HUsI 110 CTaBJIe HHO I
3agaun. OQHAaKO W B 3TOM clydyae 3HaHUE 3aKOHOMepHOCTei oOpazoBanusa Qororpaduyeckoro
u300p axeHus: moMoraet ¢ororpady MOTYUUTh JIyUYIIUA U3 BO3MOXKHBIX OTIEYATOK, CO37AOLINI
BIICYATIICHUE HOYHOT'O CHUMKA.

B nanHO¥ KHMT € paccMaTpUBaeTCs TOJIbKO TEXHHKA MOy YeHUs (POTOOTIEYATKOB C HEr aTUBOB,

ChEMOYHO-HETaTHBHBIA MPOLECC KPAaTKO OCBEIIACTCS, TaK Kak 0e3 3TUX CBENCHUN MOHMMaHUE
MO3UTHBHOTO TIporecca OyeT 3aTpyaHeHo. MeToipl uchpaBieHus Ae(eKTOB HEraTHBOB aBTOP
OTHOCHT K TO3UTHBHOMY TIP OLlECCy . DTOMY BOTIPOCY TIOCBSIIIIEHA CIIeI[HaIbHAs TI1aBa.
B nosuruBHoMm Ilpouecce ucnomnb3yercs, Oompie 000pyAOBaHMsA, YEM B HEraTUBHOM, I103TOMY
JKenaTenbHO UMeTh (QoTonadoparopuo. B rmaBe mpuBeneHsl TpeOOBaHUS, IpEObABISEMbIE K
noMenieHuo mnoj (Gortoraboparopuio, U JNaHbl yKa3zaHWs, Kak ee ocBellarh. llepeuncrneHHbI
OCHOBHOM HWHBEHTaph M 000pYyOBaHHE, HAJIMYUE KOTOPHIX HE TONHKO oOJerdaer, paboTy, HO U
Croco0 CTBY €T MOJTY YEHHIO OTIIMY HbIX (DOTOCHUMKOB.



1.
®OTOJTABOPATOPUA

1. POTOJABOPATOPUA UHAUBUAY AJIBHOT'O I10JIb30BAHUSA

s poronabop aTop uu mp UroJHO J1r000e 3aTeMHEHHOE 0 MelIeHH e IIoN[a/bi0 He MeHee 3—4-
M. JKenatenbHO HanM4YKe BOJOMPOBOJA U KaHAIM3AIMK, TaK KaK HAa MPOMBIBKY (OTOOTIEUATKOB
pacxogyercs MHOro Boabl. UToObl mpu BXoAe B (oromabopaTopuio HCKIIOYUTH 3aCBETKY
dboTobymary, y ABEU yCTpauBaIOT TaMOyp CO IITOPOU W3 2—3 CJIOEB IUIOTHOW Yep HOM MaTep uu,
HaIlp UMEep MOJIECKHHA.

Ecnu momenieHre MMEeT OKHO, TO €ro 3aKpBIBAIOT TAaKOW ke ITOpod win muroM. CTeHBI
dboTonmaboparopun Jydlie OKpacUTh O€TOW WIM KPEMOBOM MACISIHOM KPacKoi, a TOTOJIOK
NoOEIUTh MEJIOM, TaK KaK UX CBETJIask OKpacka y BEIMYMBAET OCBEILEHHO CTh 110 MEIIEHUSI.

Jlyis HopManbHOTO TposiBIeHUsT U (pukcupoBaHus (GOTOIUICHKH W (poToOyMaru Temreparypa
BO3/y Xa B J1a00p aTop MM T0JDKHA OBITH 18—20°.

, ®oTONMIOOUTENH, CTECHEHHBIE B IUIOMIAAN, MOTYT yCTpouTh (hoTonadoparoputo-mkad B 1,5—2
M~ ¥ BbicoTOM 2 m (puc. 1). Illkad o0s3aTenbHO JOMKEH BEHTWIMPOBaThcs. [l 3TOro B OHOM U3
€ro CTEHOK BHU3Y JENaloT OTAYIIMHY JUIsi MPHUTOKAa BO3MyXa, a MOTOJOK — JIBOWHBIM C
BEHTWISIIIMO HHBIMH TIENISIMU JUTSI BbIXOJa BO3Ayxa. OTayIivHy, 9TOOBI ugpe3 Hee HEe Mp OHUKAT
CBET, I1€P EKP bIBAIOT IIUTKOM, OTCTOSIILIUM OT CTEHKH Ha 5—6 cm. [ Ty diiero norJomeHus CBeTa
IIUTOK W BEHTUIISAIIMOHHBI i KaHAJT OKP allIMBAIOT Yep HOM MaTOBOW KP acKOM.

2. OCBEHIEHUE ®OTOJIABOPATOPUHU

dotorpaduueckre padbOThl MPOBOIAT MPU HEAKTHHUYHOM OCBEIICHUM, KOTOPOE IOJIyYaroT C
MOMOIIBIO 3alUTHOTO CBETO (PHIbTpPa, Y CTAHOBJICHHOTO MEPEa UCTOUHHKOM CBETa J1abOp aTop HOro
¢donaps. Haznauenue cBeropmibTpa — TaK M3MEHHUTh CIIEKTPAaJbHBIN COCTaB CBETOBOTO IOTOKA,
W3]y YaeMOI'0 AJIEKTpP 0J1aMIIo i, 4ToObl OH HE JeHCTBOBANI 3a Bpems 00paboTku poromarepuana Ha
€ro0 CBETOUYYBCTBUTENbHBINA 0. OJHOBpPEMEHHO C 3TUM OH JOJDKEH 00€CHEeYUTh W JOCTATOYHO
SAPKOE BU3Y aJlbHOE OCBelIeHne ¢hoToaaboparop uu, Tak Kak ee ciadoe

Puc. 1. Dotonadboparopus-mxadp. BHmy nana cxema BeHTHIALIUOHHOTO
ycTpoiicTBa

OCBEIICHHE 3aTPYAHACT KOHTPOJIb 3a TposiBicHHEM (HOTOOYMarm.
Hamo yuWThIBaTh, 4YTO JJIMTEIBHOE JIEHCTBHE HEAKTHHHYHOTO
OCBEIIICHUSI BHI3BIBACT By allb HAa ()OTOOY Mare, O3TOMY €€ He CIIeIy €T
JieprKaTh IO/ TOpSIIM JabopaTopHbIM (oHapeM Ooiee 6—8 mumn.
Byans o00pa3yloT akTHMHMYHBIC JIy4yH, MpPOITyCKaeMble B OYEHb
HE3HA4 UTEJThHO M KOJIMIECTBE JJAXKE XOP OLIMM CBETO(DIIHTP OM.

Bce copra ¢doroOymar oOmero Ha3Ha4eHHsS P EKOMEHJIY eTCs
oOpabareIBaTh NPHU KEJITO-3€EJIEHOM OCBeleHHH (hoToaadbopaTop uu,
KOTOpO€, SIBIISSICH BU3Y AIHHO OYEHb SPKHM, O0JIaNaeT JOCTATOYHO I
HEaKTHHUYHOCThI0. Ero mojayd4aroT ¢ TOMONIBIO JKENTO-3EJIEHOTO
3aIIUTHOTO CBETODMIBTpa.

s I[Ipu oTcyTcTBUM Takoro cBeTopWIbTpa OOpPadOTKYy Op OMO-
= _ cepeOpsaHbIX (OTOOYyMar BemyT TPHU CBETIO-KPAaCHOM OCBEIIlEHUH,
XI0poOpomocepeOpsiHBIX — Tpu opamkeBoM. [l 3Toil uenu
OTEUECTBCHHAs TP OMBIIIIICH HOCTh BBIITy CKaeT 3allUTHBIC

cBeTopWIbTPHL: skenrto-3eneHbld Ne 113, cBemnmo-kpacHbli U
Op AHXKEBBI.

JlaGoparopHbie hoHapu OBIBAIOT JBYX TUIIOB: MPSMOTO OCBEIIEHHUS M OCBEIICHHS OTpPKECHHBIM
CBETOM. Y NEpBOro THUIA 3JIEKTpoJiaMIla MOIIHOCThIO 10 25 6m MOMelleHa MpOTHB CBETOPUIbTPa,
otdyero (oToMarepuan OcBellaeTcs NpsiMbIMU Jiydyamud. B ¢onape BTOporo tuma 3iekTposiamia
MOIITHO CTBIO 10 60 6m ycTaHOBIJIEHA Hajl CBETO(IIHLTPOM U OCBEIIAET TONbKO pediekTop GoHaps,
KOTOPBIN OTpaKaeT JIy 4 CBeTa Ha CBETO PMIbTp. YNMOTpeOnsaTh 060jiee MOIIHBIE 3J1EKTpP OJaMIIbl He
CclIe Iy €T, TaK Kak BO3MO>KHO BY aJIUp OBaHUE ()OTO MaTep hasa.

@oHapu ¢ OTPAKESHHBIM CBETOM CUHUTAIOTCS JIyULIMMHU [0 CPABHEHUIO ¢ (POHAPSIMU C TP AMBIM
CBETOM, TaK Kak moja HumMu Gorobymara Byamupyercs uepe3 Oojiee JTUTENbHOE BpeMs, YeM TOJ



BTOP BIMH.

OTteuecTBEHHAs! TP OMBIILIUIEHHO CTh BBIITy CKA€T HACTOJIbHBIE J1abOpaTopHble (OHApPU IPSIMOTO
OCBEIICHUS CJEAYIONMUX THIOB: MPSAMOYToybHBIA JID-2 W mumuHIp Mueckuii, y o0oux pazmep
3amuTHOTO cBeTOomnbTpa 10x15 cm,; kpyriasie @C-1 u OC-2, nuameTp 3aUTHOTO CBETO() WIbTpa
KoTophIX 11,5 cm.

[IpuoOpetst nmaGoparopHslii (oHAPH, HyKHO NPOBEPUTH, HE BYAIUPYET JH €ro CBETOQUIBTP
¢oroOymary. Jlnst 3Toro, Hampumep, HoA (oHapeM €O CBETIO-KPacHbIM CBETOPUILTPOM
AKCIIOHUPYIOT Op oMocepebpssHy 1o GotolyMary. Ilepen mpoBepkoii ee suct Gpopmarom 13 X 18 cm
3aKpbIBAIOT YEPHOW HEAKTMHMYHON OyMmaroil M kiagyT ero Ha pacctosHud 0,5 m or (1)0Hap511 B
KOTOP bIif BCTABJICH WCIIBITHIBAEMBI i CBETO(PIIBTP. 3aTeM CABUral0OT HEAKTUHUYHY IO OyMary Ha /s,
dbopmara porobymaru U 3KCHOHUPYIOT OTKPBITY0 MOJIocKy 1 mun. Ilocme dero yepHyro Oymary
BHOBbH OTOJBHTAIOT Ha '/5s (hopmaTa U CHOBA OCBEIAOT |1 Mmun. DTy Omeparmo MoBTOPSIOT €Ille /IBa
pasa.

B pesyaptare Ha poroOyMare OyaeT YEThIp e pa3IMIHO SKCIOHUP OBaHHBIE moyiocku (1, 2, 3 u 4

MuH) M OJTHA TIOJIOCKA, HE TOJABEpTaBIIasics BO3ACUCTBHIO cBeTa. OCBEIIEHHYIO TaKUM 00pa3zom
¢doroOymary MposBISIIOT, 3aKpbIB KIOBETY JIUCTOM KapToHa. 3areM ¢oroOymary (QHUKCHUpYIOT,
1P OMBIBAIOT U BBICY ITMBAIOT.
Ecnu cBerodmibTp XOpommMid, TO pa3HULBI MEXJY HEOCBEIIEHHONW M SKCIOHUPOBAHHBIMU
nosiockamMu GotoOyMaru ObITh He 10kHO. Craboe moyep HeHre TI0JIO CKH, OCBeIIaBIIeics 3 muH,
YKa3bIBaeT, YTO CBETO(GMIBTP ClIErKa MpOITyCKaeT aKTHHHYHBIC Jy4d. [Ipu OTCyTCTBUM IpyToro
cBeTopwibTpa MM €HIe MOXHO  [OJb30BaTbCs, HO Mmpenoxpansis  ¢oTtodymary  OT
HETIOCP €ICTBEHHOT'O OCBelleHus (hoHapem. Ecnu jxe movep Helu MoJIOCK U, SKCIIOHHMp OBaHHbIE 1—2
MUH, TO CBETOUWIBTP HAZ0 3aMEHUTH HOBBIM.

AHAOTUYHO TPOBEPAIOT KAueCTBO OPAHKEBOTO U JKENTOro CBETOPUIBTPOB, TOIBKO s
UCTIBITAaHU ~ TiepBoro  OepyT  xinopo-Opomocepebpsinyro  ¢oToOymary, a BTOpOro —
xyop ocep eOp sty 1o, SKcnouup ys ux 0,5; 1; 2; 3 mumn.

Kpacureny, KoTopbIMi OKpamieH CBETOPWIbTP, B TEUCHHE BPEMEHHU BBHIIBETAIOT U HAYHMHAIOT
NP OITy CKaTh aKTHHHYHBIC JTy4YH M By aTHpoBaTh Gorodymary. [loaToMy TpoBepKy CBETODUILTPOB
nTabopaTopHBIX (hoHApeil peKOMEeHIyeTcs TP OM3BOAUTh Pa3 B JBA-TPU MecsIia, pasyMeeTcs, ecliu
MMH TIOJIb3Y FOTCSl KaXKIIbIN J1CHb.

Ot neperpena oHap s )KETATUHOBBIN CJIOW CBETOPMIBTP A 4acTo Jomaercs. Takoit cBe TOGWIbTP
HEMEIJICHHO 3aMEHSFOT HOBBIM — M HAaue 00pa30BaHUE BY allk 00€CI €YCHO.

Ecnn 3amacHoro cBerodwibTpa HeT, TO OOpa3OBaBIIMECs TPEIIMHBI 3aKJIEHBAIOT Y3KOH
MOJIOCKON Yep HOM HeaKTMHUYHOI Oy Maru.

VYcTpanBaTh «HEAKTHHUYHOE OCBEIICHUE», OOTATMBAsl 3JIEKTPOJIaMIly KpacHOW Marepueill wiu
Oy Maroii, Helb3s1: B 3TOM ciIy 4ae (poToOymara Bcerza Oy JIeT 3acBeUeHa.

Ocgemenne (oromaboparopun pazaensiercs Ha oOmiee W MecTHoe. Jmst oOImIero ocpemeHus
(doHapH C OpaHKEBBIM CBETO (DHITHTP OM MOBEIIMBAO T TI0 /T TIOTOJIKOM CBETO(PILTP OM BBEpX. Eciu
MOTOJIOK B (hoTONabOparopuu He OeibId, TO JJIs YBEIMYEeHUs] oTp axeHus cera 1—1,5 M° ToTolKa
HaJl (hOHApEM OKpaIlIMBAIOT OETON MaciIsiHOM Kpackoi. J[js MecTHOTo OcCBeIIeHus J1a00p aTop HBIN
(dboHapb y CTAaHABIMBAIOT OKOJI0 pabodero mecra, Ho He 6mwmwke 0,5 v oT Hero. B doTomabop arop nu-
nikade UCToNb3y eTCsl TOJIBLKO MECTHOE OCBEIICHHE.

3. PAGOYUI UHBEHTAPH U OBOPYJOBAHUE ®OTOJIABOPATOPUN

JIns  yCremHoro TNpoBEAEHUS TMO3UTHBHOTO TIpolecca HEOOXOIUM HEKOTOPBI MUHUMYM
00opy noBauusi. OCHOBHBIM 000 py IOBAaHHEM SIBJISIFOTCS KOITHP OBATLHBIN CTAHOK, (DOTOY BEIIMIHUTEITH
(onu orucanbl B § 39 uB § 53) u 1abop aTtop HbIH CTOJI, HATHMYKE KOTOP Or0 3HA4 UTENbHO 001 erdyaet
o0pabotky Qorooymarn. CTon ¢ TPUCTABHOW TyMOOYKOW [uisi  (POTOYBEIUUUTENST WU
KOIMP OBAJILHOTO CTaHKA (pHUC. S) MCIMOJB3YyEeTCs I MOKPBIX W cyxuxX pabor. Ha puc. 3 man
CXEMaTH4 €CKU I Yep TeX ITOTO CTOJIA.



Puc. 2.
JlaGopatopHslit cron: J— ocHOBaHUE, I — IMpHCTaBHAs TyMOOUKa, S— KOJmIak-Qymisap mist (oTOyBENHIUTENS, 4—
OTKHJHAs KPBIIIKA CTOJIa, T— OTKHIHAS JOCKa

Puc.3.
DCKH3HBIA YePTEK JIa0OpPaTOPHOro cTojia /— OCHOBaHUE; 2 —
OTKHU/IHAS KPBIIIKA C TIOJIKOW 3 JJIs1 pacTBOPOB M 1a00paTOpHOTO
¢doHaps, 4— oTKMIHAS JOCKa C ynopoMm S; 6— BHYIpPCHHHE
MOJIKM § 7— OTKPBITHINA SIMK 15l KIoBET. Pa3mepsl B. vy .

SmuK A5 KIOBET MINAKIIOT Py HTOM INTU(TaIN €BbIM
I'® 138A, 3areM MOKPBIBAOT XMMHUUYECK U CTOMK UM JIAKOM
«II» mnm OUTYMHBIM YEpHBIM JIaKOM B JBa ciod. Ero Ttakxke MOXHO OOJMLIEBAaTh JIMCTOBBIM
BUHUIUIACTOM WM OPTCTEKJIOM. /lermaTk 3TO OLIMHKOBAHHBIM KEJIE€30M HE CIELy €T, TaK KaK JKele30
noj AeicTBUEM pacTBOpoOB ObICTpo paspyaercs oT Kopposzun. Ha aHO sinmka ycraHaBJIMBarOT
JIEp EBSIHHY 10 P €LIETKY , HA KOTOPY 0 CTaBAT KIOBETHI.

Ha puc. 4 nan cxemMaTu4ecKuii 4ep Tex Ty MOOUKH 17151 (POTOY BETHMUUTENS.

[TposiBiieHye u UK cup OBaHKE MO3UTHBOB TP OM3BOJIAT B KIOBETAX, pa3Mep KOTOP bIX OIIp /IeIsieT
(dbopMaT MakCUMaIbHOTO yBenudeHus. [lep exkiiasbiBaHie OTIIEYaTKOB B KIOBETE C TP OSIBUTENEM, BO
n30ekaHue OKpalIMBaHMS MAIbIEB U HOTTEH PYK, MPOU3BOJAAT NMUHIETOM U3 HEp KaBEIOLIEH cTalu
win mwiactMaccel. [IpombiBKy poroorneuarkoB 10 18 X x24 cu npousBOJsT B KIOBETE pa3Mep OM He
Menee 30x40 cu, Tak Kak B HEOOIBIOW KiOBETe ()OTOOTHEYATKH, €CIM MX MHOTO, TP OMBIBAIOTCS
mwioxo. ITpombiBka Tpedyer MHOTrO Bo/bl. YTOOBI Y MEHBIUTH €€ PacXo/,

Puc. 4. Dcku3HBIN YepTOK TYMOOUKH NI GOTOYyBSTUIUTEN ST [ —
OCHOBaHHe Ty MO0 UKK; 2—KomTak-Qy TIIsIp Hist POTOYBENHUUTES; S— SIUKU P15t
(boTobymaru; 4—5—T0JI0UKU 1 PajTMIHOro 000pynoBanus. Pa3mepsl B mm

NP OMBIBaTh (DOTOCHUMKH PEKOMEHIYETCSl KACKaIHBIM CIIOCO-
O0oM. J[71s1 9ero M3roToOBIAIOT OJACTABKY M3 AepeBa (puc. 5).

g. Puc. 5.
; CTaHO‘{eK JUIsL KaCKa,Z[HOﬁ HpOMI)IBKI/I @OTOOTHe{aTKOB




Puc. 6.
3]’[ CKTPOrJIAHIICBATEIb

Ha Hee ykiaapIBalOT TpU IUIOCKHME KIOBETHl W3 BHUHMIUIACTa WIU
oprcrexyia. B ogHOW M3 CTEHOK KaXJAOW KIOBETBHI JUISl CTOKa BOJIbI
nenaroT 1o 3—4 BeIpe3a ity OuHoi B 1/3 BbicoTHI KIoBeThI. [IpOMBIBKaA
(OTOOTNEYATKOB TMPOUCXOAUT CIEAyIONMM 00pa3oM: Boja U3
BOJIOIIP OBO/A IIOCTY I1a€T B MEPBY IO KIOBETY, U3 KOTOP OM IEp eINBAETCS
BO BTOpYI0, a U3 HEE — B TPEThIO, a 3aTeM — B KaHanu3almio. KackanHas mpoMbIBKa COKpalaer
pacxoj; BOABI IIP ONIOP IMOHAJILHO YU CITY Y CTAHOBJICHHBIX KIOBET.

B3BemmBaHue BelECTB NPU COCTAaBJIEHUM (POTOrpapuuecKux pacTBOPOB MPOM3BOAAT HA TaK
HA3bIBAEMBIX ANTEKapCKUX BecCaxX, TOYHOCTh B3BELIMBAHMSA Ha KOTOPBIX BIIOJHE JIOCTATOYHA JJIS
¢dororpadpuueckux Lene.

Kunkoctu oTMepuBarOT MeH3ypKoil. bosee y100HbI IMINHAP MYECKUE MEH3YPKH, TaK KaK UMHU
MO>KHO TOUHEE M3MEPUTh 00BEeM KHUAKOCTU. [l M3Mep eHusl TeMIep aTy pbl pacTBOP OB HEOOXOIMM
TEpMOMETp, TP aly Up OBaHHbIi Ha S0C°.

Cymky ¢OTOOTIIeYaTKOB TPOM3BOIAT HAa MapJie, HATAHYTOW Ha JIEPEBIHHYIO pamy.
OnexTp ornsHueBarenu Tuna OH-9 u D @I, Beilly ckaeMble 0T€4€CTBEHHOM TP OMBIIILUIEH HOCTh 1O,

Puc. 7.P e3nHOBBIH BaTNK Puc. 8.Pe3ax wis 06pe3kn potoomeyaTKoB

MO3BOJISIIOT OBICTPO CYIIWTh W TIsSHIEBaTh (oroormeuatku (puc. 6). us dTol 1enm Takxke
NP UMEHAIOT 3epKajbHble CTEKJa, K KOTOPBIM MOKpbI€ ()OTOOTIEYATKH Ip UKATHIBAIOT PE3UHOBHIM
BaJIUKOM (pHuc. 7).

dotooTreuatk u 00pe3arT pe3akoM. B mpomaske UMEIOTCS pe3aKku, Aaromme o0pe3 ¢ MpAMbIM U
HEp OBHBIM y 30p YaThIM KpaeM. Pe3ak Tr1a HOKHUII TOKa3 aH Ha PHC. 8.

4. XUMHNYECKHE BEILECTBA V1A ®OTOPABOT

XVMUUECKHE BEIIECTBA MO CTEMNEHW YHCTOTHI, T. €. COJEpPIKAaHUIO MPUMECEH, BBIITY CKAIOTCS
Cleny FOIMX KBaTU(pUKaIMi: 1—Texaudeckue (TexH.), 2 — ouuieHHbie(04.),3—uaucrteie (4.), 4 —
YHCThIC JUIS aHaim3a (4. 1. a.), S—XUMHYECKU YHCThie (X. 4.). HaMMeHbIIyI0 YUCTOTY HMEIOT
TEXHUYECKHE BEIECTBA, HAMOONBINYI0 — XUMHUYECKH 4YHCThie. Kpome mepedrclieHHbIX IIpo-
MBIIIUIEHHOCTh BBIITY CKaeT BellecTBa KBalupukauu « PoToy.

JIns IpUroTOBJICHUST PacTBOPOB, MCHOJIb3YEMBIX B TIO3UTUBHOM TMPOLECCE, BIOIHE MOAXOIAT
BemlecTBa kBanupukammu «Texumaeckuey, «OuniieHasie» U «PoTtoy. bonee ynuCcThIE BelecTBa 13-
3a UX JIOp OTOBU3HBI OOBIYHO HE yTIOTp €OJISAIOT.

Hcnonp3oBarh XUMHKAThl, TMpOAaBacMble B Mara3mHax XO3TOPTra, MOCKAaTeNbHBIX W
CTPOUTENTLHBIX MaTepHUaJOB, HENb3s, TAK KaK OHM COJAEPIKAT MHOTO TPHUMECEH APYTHX BEUIeCTB,
KOTOpBIE BPETHO JACWUCTBYIOT Ha IPOLECCHI, MpPOUCXOASIIHe NMpu 00paboTke ¢oToMarepHaioB.
BemectBa st ¢pororpadum Hamo nmpuoOperarh B Mara3uHax (OTOTOBApOB, «XHMpEaKTHUBY» H B
anTeKax.

[Toutn Bce BemiecTBa Hy’KHO XpaHUTh B CTEKJISIHHOM TOCYyJie: >KHMJIKOCTH— B CKJSHKaX, a
TBEpJble XUMHUKATUU —B OaHKaxX CO CTEKJISHHBIMH NPUTEPTHIMU WIM KOPKOBBIMU IpOOKaMHU.
BemiectBa, 4yBCTBHUTENbHBIE K CBETY, XpaHATCS B TEMHOM IIKady WIM B TOCYyJle U3 TEMHOTO
CTEeKJIa, HO HE Ha MPSMOM COJHEYHOM CBETy. Bce XuMu4eckre BelecTBa peKOMEH Iy €TCsl JIep KaTh
He B (oTomaboparopuu, Tak Kak OT CHIPOCTH OHHM 4YacTto TOpTiATcsi. Ha OaHKM W CKISTHKH
00s13aTeNTbHO HAaKJICMBAIOT 3TUKETKM — HMHA4e BENIECTBA JIETKO IepernmyTarh. Hammicn Ha Tape
JIeTal0T Ty b0, TaK KaK YEpHMIA YacTO BBIIBETAIOT. baHKH C SIOBUTHIMHU BEIIECTBAMH JOJDKHBI
UMETh HAAMMUCh «S1m». X XpaHaT nox 3anopom. Ha GaHK ¥ ¢ €K IMH ¥ OT HEOTTaCHBI MU BEIIIEC TBAMH
HAKJICMBaIO T STUKETKH «Ekoe», «OrHeomacHoe» U T. 1.

JlaeM KpaTKue yKa3aHusl, Kak HaJo XpaHUTh HauOoJiee ynoTp eOUTeNIbHbIE BEllleCTBA.

1. Xopomm coxpaHsioTcss U HE TpeOYIOT OCOOBIX IPEI0CTOPOXKHOCTEH, KpOME XpaHeHHs B
CyXOM MecTe, CIeQyIolMe XAMHUKaIuW: TUOCYyJbdar Hartpus (runocysbpur (oTo), KBACIEI



allOMOKaeBble, Oypa, OopHas KHCIOTa, JBYXPOMOBOKHCIBIA Kaluii, OpOMHCTBIA Kanuii,
YKEJIe3UC TOCHHEP OJIUCTHI i Kalu it (Kp acHasi KpOBsSiHasl COJIb ), TJ1ay Oep OBa COJIb.

2. XUMHKaIUH, KOTOpBIC CIeayeT JepaTh B OaHKaxX C IUTOTHO 3aKpbIBAIOIIEHCS KOPKOBOM
Mp OOKOM: THAPOXWHOH, METOJ, TapaaMUHO(DEHOJ, TIUIMH, €KW HATp, €AKOEe Kalu, CyJbQUT
HATpUsl, KBACIIbl Xp OMOBBIE, CEp HUCTBI i HATp Uil

3. Exxue u neryuue BelecTBa XpaHiaT B MOCY I C XOPOIIO MPUTEPTON CTEKIAHHOW mp oOkoi. K
HHMM OTHOCSITCS: YKCY CHasl, COJISIHAsl U cepHasi KUCIOTHI, CIUP T, (hOp MaJIMH ¥ aMMHaK (HalaThIp HbIH
CIIUPT).

CrexsisHHY10 TIpOOKy HHOTJa 3aemaeT (OT JIOJITOTO CTOSIHUSI), TIOTOMY €€ TpYJHO ObIBaeT
OTKpBITh. Eciy cierka nmogorpers ropsuieil CliuyKoi TopIbIKo OaHK U WIH CKIISTHKH, TO OOBIYHO
npoOka Jerko BbIHUMAeTcsl. UTOObI ropJbllIKO OaHKM HE JIOMHYJIO MPU MOAOTpEeBaHUU, OaHKY
HEO0O X0IMMO BCE BpeMs Bp alllaTh.

5. TIPAB WJIA COAEP KAHUSA POTOJABOPATOPUN

@oronaboparopus TODKHA XOPOIIO TPOBETPUBATHCS, MHAYE HA CTEHAX MOXKET IOSBUTHCS
mweceHb. [1on B Hell HEOOXOIMMO MBITH HE pEXe OIHOro pasa B JBe Hexenu. [IponuTeie pacTBOpHI
Ha/I0 HEMEIUICHHO BBITUPaTh, TaK KaK BEIIECTBA, HAXOAAIIMECS B HUX, BHICOXHY B, IIP EBP all[AlOTCS B
IbUIb, KOTOpas, Momnajas B JpyTHe pPacTBOPbI WIM HAa CBETOUYBCTBHUTEIbHBIN cioi (poTodymaruy,
o0pazy eT Ha MO3UTHUBE MATHA, TOYKU U BY AlTb.

KroBersl COCY IIbl, B KOTOPBIX PaCTBOP AIOT BCIICCTBA, JOJI?KHBL OBITH BCCraa 4YuCTtbl MU, TaK KakK
OT TpsA3U Ha (QOTOOTIEYaTKaX O00pasyloTCs IMATHA, Byadb M T. 1. OCOOEHHO HAmO CIEAUTH 3a
YUCTOTOU KIOBCT U BPEMsI OT Bp CMCHU O CHOBATCJIIbHO UX YN CTUTD.

OHUM U3 JTy YIIHX P acTBOP OB JIJIsl Y AaJICHUsT BCEX BUJIOB OCAIKOB Ha CTEKJITHHBIX U (hassHCOBBIX
KIOBETAX SBJISIETCS XPOMOBAsi CMECh.

PACTBOP U YACTKH Ne 1

JIBY XP OMOBOKHCITBIM KA .. vvveeeeeteeeneeeeeieeeenneeeannneeannnenns 90r

CepHast KMCIIOTa KOHLIEHTP Up OBaHHAS WIN aKKy My JITOPHaS ....... 100 an

BOA teeeeerreereeennnseeeeeeeseessseessecssssssecssssssssssccsssssssssensess 10 1000 Mz
[Ip umeuanus.

1. CepHy 10 WM aKKy My JIITOp Hy 0 KUCJIOTY BJIMBAIOT B BOJY, 4TO Oe3zomacHo. Eciu nuts Boay B
KHCIIOTY , IIp OM30MIeT P a30p bI3STUBAHKE JKUJIKOCTH, KaIUIM KOTOP OM, Momasiasi Ha KOXKy pyK U Julia,
BBI3OBY T CWJIbHBIN 0kOT. He 3a0bIBaiiTe 3TO Tp aBUJIO MP U COCTABJICHU U JIIOOOTO PelEenTa, B COCTaB
KOTOP OT'0 BXOJHT CepHasl KUCIIOTa JIt0 ObIX COP TOB.

2. XpaHsiT XpOMOBY IO CMECh B CKJISIHKE C TIP MTEP TOM CTEKJITHHOM TP 00KOiA.

3. Mcnonb30BaHHY0 XpOMOBYIO CMECh HENb3s BbUIMBaTh B KaHAIW3AlMIO, TaK KaKk OHa
pasbenaet Tpy Obl.

N3-3a enqxocTy U SITOBUTOCTH XPOMOBOM cMecH paboTaTh ¢ HEM HaZo B PE3MHOBBIX MEpyaTKax.
[Tocne o4MCTKM KIOBETHI CHOJIACKMBAIOT HECKOJIBKO pa3 uuctod Boaou. [Ipemympexmaem, 4To
SMaJIUP OBAHHBI€ U IUIACTMACCOBBIE KIOBETHI 3TON CMECHIO UUCTUTh HENb35.

JInsl OYMCTKY KIOBET MOJIb3Y FOTCS TAK¥KE CIIETY FOIIMMH P acTBOP AMH.
1. Yepnwlii ocadok cep ebpa CHUMAIOT KU CIBIM PacTBOP OM Map I'aHIIEBOKUCIOTO KaJIUs.

PACTBOP JJIA YUCTKH Ne 2

M ap raHIeBOKHUCTBIN KATHHA ......vvveennnene. 5t
CepHast KMCIIOTa KOHLIEHTpUpOBaHHas . . 10 ma
570 RS (118 B

[Tomorpersiii pacTBOp HaIMBAIOT B KioBeTy Ha 8—10 mun, 3aTeM e€e CIOJIACKUBAIOT YWCTOU
BOJIOW M TP OMBIBAIOT 5%-HBIM pacTBOPOM MeTabucyib(hura Kaaus wik copl. [locie yero KroBeTy
BHOBb CIIOJIACKMBAIOT YHCTO I BOOIL.

Ocanok cepeOpa MOXHO TakKe YJIUTh, MPOTUPas KIOBETY TaMIIOHOM, CMOYEHHBIM
ocJabuTeNeM ¢ KpacHoi Kp OBSIHOM COJIbIO, P ELeNT KOTOPOro npuBezeH B § 15.

2. Ocadox muocymwghama nampus cHAMAIOT 20%-HBIM TOPSYUM PAacTBOPOM COIBI C
MOCIIe Ty FOIIEH TINATeTbHOU MP OMBIBKOM BOJIOIA.

3. Okpacky npooykmamu okucnenus nposeumens y 1ansitor 10—15%-HpIM pacTBOpOM COJISTHOM
KUCHO0ThI. [Iocne yero KroBery mp OMbIBAIOT cHadasia 5%-HbIM pacTBOP OM COJIbI, a 3aT€M BOJIOM.
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lNpasurnbHas oueHka ghomozpaghuyeckux ceolicme Hezamuea obrieeyaem rosyYeHUe
OmMJ/UYHO20 No3umuea ¢ MUHUMasIbHbIM KOIU4ecmeom rpob unu ycmaHaenueaem, 4mo
amou yeriu He803MOXHO docmuzgHymb. B enaee usnaezaromcs CywHocmb U 3HavYeHue
MOoJbKO mex rnokasamersnel Heasamuea, Komopble He0bX00UMO y4yumbigamb rpu
¢omoepacpuyeckol nedvamu. bes amux ceedeHull 0c8oeHUEe Mo3UMUBHO20 rpouyecca
nompebyem OnumerbHo20 epemeHu u bydem corpoeoxdambcs 60/1bWUM YUCTTOM
epybbix owubok, uzbexamb KOMOPbIX Ha npakmuke 6e3 3HaHUS Meopuu HEBO3MOXXHO.

OOTOI'PAOUYECKAS XAPAKTEPUCTUKA HEI'ATHBA
6. MOHATUE Ob ONTUYECKOM INIOTHOCTHU NOYEPHEHU I HET AT UBA

HeratnBHoe wu3o0pakenne Ha (OTOIUIEHKE WM (OTOIIACTUHKE COCTOUT W3 YaCTHIL
METaTUIe CKoro cepedpa. Ix coOBOKyTHOCTh 00pazy et ghomoe paguueckoe noueprenue. CBETOBOU
MOTOK, TP OXOJISl Yep €3 HEro, MOTJIONIAETCsI, OTYEro ociadsercs.

OT BenM4MHBI TMOTJIONIEHUSI CBETOBOTO TOTOKA 3aBUCUT CTEINEHb HEMp 03P ayHOCTH MOYep HEHUS
NP U paccMaTp UBAaHUU HA CBET.

Pazbepem 3TOT BOnpoc moapoOHee, A Y4ero BOCIMOJb3YyeMCsl HEraTMBOM MOPCKOIO Tei3axa
(puc. 9). YcnoBusi €ro ChbeMKHU: SICHBIA COJHEYHBIN JeHb, OcBenleHHOCTh neizaxka 100 000 s,
Boiepxkka  1/100 cek, oTHocuTenbHOE oOTBepcTHe OOBekTMBAa | : 11, MpOAOIKHUTENHHOCTH
np OSIBJICHUST 6 MuH B CTaHIAP THOM IIp OSIBUTETIE.

Ecnu mocMoTpeTh uepe3 HeraTuB Ha CBET, TO JIETKO Y CTaHOBUTH, YTO M300p akeHUs HeOa, MOp s
U CWIydTa JiepeBa HMEIOT pa3IMYHyl0 HeNpOo3payHOCTh: Haubojbplield oHa Oyner y HeOa,
HauMeHbllell — y nepeBa. CTeneHb HENpO3payHOCTH HETAaTUBHOTO W300paKeHUs] 3aBHCHUT OT
KOJIMYECTBA METATMYECKOr0 cepedpa, BOCCTAHOBJIEHHOTO MPHU TP OSBICHUN,— YeM ero Ooiblie,
TEM HEMpo3pavyHee YYacTOK H300paKeHus, TeM 3HAYHUTeNbHEE YMEHBIINTCS WHTEHCHBHOCTh

CBETOBOI'0 IIOTOKA,

Puc. 9. HeratuBHO € m300paK eHIE

np oxXoJsIIero uepe3 Hero. Tak, Majoe KOJMYECTBO
METaJT MYECKOTO cepedpa, COCTaBJIAIOIIIEE
M300p aKEHUE JepeBa, OCIadUT CBETOBOM IOTOK B
MEHBIIIEH CTENEHH, 4YeM OOJbIIOe KOJIHMYECTBO
cepebpa Ha n300p axeHN U Heba.

HenpospadyHocTh ~ M3MEpPSOT  OTHOIICHHEM
CBETOBOI0 TMOTOKA, yMaBIIEro Ha HeratuB (Fp), K
CBETOBOMY MOTOKY, IpolieanemMy depes Hero (F),),
T. €.

O= F,/F, 1)

rae O — Henp 03pavyHOCTh, MHOT 1A Ha3bIBacMasl enle koddduimentom nornomenus. Fy Bcerna
MenbIie F .

[IpenmnonokuM, YTO Ha HEraTWB MnajnaeT cBeroBoi motok B 1000 mromMeHOB™, M3y 4aembli
anextponammoit B 100 em, u3 kotopsix HeOO mpomyckaer 1 v, mope 10 v, a gepeo 500 u. B
3TOM cilyuae Herpo3padHocTb Heba O=1000 : 1=1000, mopst O=1000 : 10-100, a nepea O=1000 :
500=2. Henp 03pa4HOCTh yKa3bIBAET, BO CKOJIbKO pa3 ociabisiercs (MOTI0MaeTcsi) CBETOBOM MOTOK,
npoxojas uepe3 nodyepHeHue mnpu Qororpaduyeckoit neuaru. Ee uncneHHas BenuuuHa OoJbIle
€IMHUILIB] ¥ JIWIIB TP ¥ TIOJTHO 1 TIP 03P a4HOCTH CJIOSI PaBHSETCS €.

* Jlromen (M) — eOunuya usmepeHust c6emogoco NOmoxd, KOmopbwii npeocmasisiem cooou
MOWHOCMYb 8UOUMO20 u3nydenus. OOuH ToMeH ecmb C8emogol NOMOK, UCNYCKAeMblll KYCOUKOM
2 0
naamunsl naiowaowto 0,5305 mm” npu memnepamype ee sameepoesanusi (2042 “K).

HHH y2106CTBa Pacd€ToB CTCIICHb TIOYCPHCHUA CJIOA BBIPpAXKAIOT HE HCIIOCP CACTBCHHO €r0

HETIP 03payHOCThIO, a JAECSATHYHBIM JIOTapu(MOM HEMPO3payHOCTH. DTa BEIMYMHA HA3bIBAETCS
onmuyeckoul niomuocmuio noueprenus (D), m. e.



Lg0 =D. (2)

B BhIIenpuBeIcHHOM MpHUMEpe ONTHYECKas IUIOTHOCTh mouepHeHuss Heba D=3, Tak kak
1g1000=3, mopst D=2 (Igl00=2), a nepera D=0,3 (Ig2=0,3).

OmnTuueckass IUIOTHOCTh TIOKa3bIBA€T TaKXke, BO CKOJIBKO pa3 TIOuYepHEHHe ociadisier
TP OXOISA TN CBET NP U GOTOrp aMuecKOoit mevaTH, HO TOJIBKO B JIOTap UPMHUUECKO M BBIP &KCHH U.

B ¢dororpadudeckoit npakTuke onTU4ecKre IOTHOCTH MOYep HEHUI MOTY T JiexkaTh Mexay 0 u
3, T HyJb COOTBETCTBYET IMOJHOW IPO3PauyHOCTH CJOSI, T. €. OTCYTCTBUIO MOTJIOIIEHUS, a 3 —
P AKTUYECKOU TIOJIHO M €0 HETIp 03P aYHOCTH, T. €. OTCY TCTBHIO Ip omy ckaHus (Tabu. 1). Hampumep,
yepe3 MoYepHeHUe ¢ ONTUY ecKor ToTHOCThIO 0,5 mpoiiner 32% nagaroero CBETOBOIO MOTOKA;
NOYEP HEHHUE K€ C ONTUYECKOW IUIOTHOCThIO 2,5 mpomyctut 0,3% nagarommx Jydeil, T. €. HUHTeH-
CHBHOCTH TIP OIIE/IINX CBETOBBIX MOTOKOB Oy Iy T ommyarhes mouTt B 100 pa3. Kak mb1 yBuanm
nanee, (ororpadudeckas Oymara TpU TE€YaTH HE MOXKET BOCIPOHM3ZBECTH TAaKOE pa3JIndyue
WHTCHCHUBHOCTH CBETOBBIX MOTOKOB, IMIO3TOMY, MPOBOJI HETATHBHBINA TPOIECC, HAJIO CTPEMHThCS
NOJIYYUTh HEraTHBbl, MHHMMaJbHas W MaKCHMallbHasi OMNTHUYECKHE IUIOTHOCTU KOTOPBIX
oTinnyanuck Obl He Oosee uem Ha 1,5, Hampumep, ecau nepBas pasHa 0,3, To BTopasi JOKHA OBITh
He BhIIE 1,8 1 T. 1.

W3 tabmuiel 1 BUAHO, YTO YBEIMYEHHE ONTHUYECKOW IIOTHOCTH Ha 0,3 COOTBETCTBYET
YBEIMYCHHUIO HETP 03pavyHOCTH BIBOE. 1103TOMy HAamo y4UTHIBaTh, YTO, XOTS ONTHUYECKHE ILIOT-
HOCTH TIOYEpHEHM HeraTuBa (WIM TMO3UTHBA) OTIMYAIOTCS APYT OT Jpyra Ha HEOOJBIIY IO
BEIMYMHY , KOJIMYECTBO I OITy CKaeMbIX MMH JIyueil cBeTa mpu (ortorpaduyeckoil meuaru OyaeT
OTJINYAThCS BECHMa 3HAYUT €JTh HO.

[IpocMarpuBasi HEraTHUB, JTETKO YOCIUTHCS, UMEET JIM OH 3HAYHUTEIhHY 0 ONTHUYECKY IO IIOTHOCTh,
WINM OHAa y HEro HeBellWKa. B mepBoM ciydae Heratus OyJIeT OYSHb HEIp 03P a4YHbIM, BO BTOPOM —
MEHEe HeNnpo3payHbiM. AHAIOTMYHO JIETKO YCTaHOBUTh, Yy KaKOrO W3 YYacTKOB HeraTuBa
HETp 03P avyHOCTh OOJIBIIIE, YEM Y BCEro M300p aKEHHS B LIEJIOM, U T. 1.

Haubonee mnpo3pauHplii y4acTOK HeraTMBa HMMEET MUHHMAIBHYIO ONTHYECKYIO IUIOTHOCTh
noyepHenuit (D,j,), camplii HempospadHelii — MaKCUMATbHYIO (D4 )- PasHocts Dyax —Diin
Ha3bIBACTCS MHTEPBAJIOM ONTHYECKUX IUIOTHOCTEH mouepHeHuit. OH o00o03HayaeTcs CUMBOJIOM
AD™". VHTepBan ONTUYECKUX IUIOTHOCTEH CIIy KMT OCHOBHBIM KpHUTEpHEM T0a60pa (GpoTodyMaru
TP Y TTeYaTH.



Tabmmma 1
CoOTBETCTBHE MEXy HENp 03P auHOCTHIO M ONTUYECKOH IO THOCTHIO MOYep HEHU i
doTorp aduueckoro cios

Henp o3p auHocth Onrtryeck ast IoTHOCTH | [Ip oLieHT CBETOBOTO MOTOKA,
(k03¢ purmeHT nornomeHus), |nodepHeHus, D TP OITY LIEHHOT'O T0Yep HEHUEM
0

1 0 100

2 0,3 50

3,2 0,5 32

4 0,6 25

8 0,9 12,5

10 1,0 10

16 1,2 6,25

32 1,5 3,12

64 1,8 1,56

100 2,0 1

128 2,1 0,78

256 2,4 0,39

316 2,5 0,3

512 2,7 0,19

1000 3,0 0,1

7. KPUBAS IOYEPHEHUI ®OTOMATEPHAJIA

Kaxnapiii ¢poromodurens 3HAaeT, YTO MOYEPHEHMs Ha HEraTUBE M IO3WUTHUBE BO3HUKAIOT I10]
JIeiCTBUEM CBEeTa M MOCIeIyIOUero nposisjieHus. OJHaKO MHOTUM HE HM3BECTEH XapakTep 3TOH
3aBUCHMOCTH. Y CTAaHOBUTH €€ yJ00Hee Ha (DOTOmIacTUHKe Wik (OTOIUIEHKE, TaK KaK IOy YeHHAs
Ha He IKana nmouep HeHUi Oy IeT UCHONIb30BaHa JUIs 1AJIbHEUII U X OMBITOB.

Jnst 3TOTO Mp 0/1€71aEM TAKOW OMBIT: HA PACCTOSTHUM | . OT cTeap MHOBOW CBEY M Y Kp €MIMM Ha CTOJIE
B BEp TUKAJILHOM IOJIOKEH MU KacceTy (puc. 10), 3ap siykeHHY 10 IMaro3UTHB HOM (POTO I1aCT MHKOH
WY TIO3UTUBHO M (poToruieHKoil. ["opsias cBeva u3iry yaeT CBETOBOM MO TOK, KOTOP bIi, OCBEIIas
KacceTy, CO3/1aeT Ha Hell (IIpH OTCY TCTBUM /1Py T'MX UCTOYHHUKOB CBETA)

Puc. 10.
Cxema OCBeleHHs (JOTOTUIACTUHKH YT MO Y4 CHHUS [ITKAJ bl
MOYepHEHUN

1n . OCBEIIEHHOCTh NMPUMEPHO B OJMH JOKC *. Takasg TOYHOCTb AJIs
HAalIero Mp UMUTHUBHOIO OIBITA BIIOJIHE JOCTATOYHA.

HaxpoeM kacceTy NMOKpBIBAJIOM U3 IUIOTHOM 4E€PHOM MAaTEPHUM U BBITSHEM II0J] HUM €€ IITOPKY,
OTKPBIB BCIO (DOTOIUIACTHHKY . 3aTeM OBICTPO MPHIOAHSAB M OIy CTUB TTOKp BIBAJIO, TP O9KCIIOHUPY €M
/> cex. 3aJBUHEM INTOPKY B KacceTy Ha | cu W 3THM e NMPUEMOM BHOBb OCBETUM (POTOCIION B
TedeHue' /> cex. Bropoil pa3 ocBemiaercs TOJBKO OTKPBITas 4acTb (POTOIUIACTUHKH, €€ oOmias
3aCBeTKAa Y)K€ COCTaBUT OAHY ceKyHAay. IIposkcrnoHumpyem TakuMm crmocoOoM A€BATH pa3, Kak
yKazaHo B Ta0I. 2.




Ta6nva 2 CooTBeTCTBHE MeKIY BbleP:KKOM U 00IIIUM KOJIUY€eCTBOM OCBeIlleHUS,
M0J1y4Ye HHbIM () 0TONJIACTUHKOM

Howmep nosns 1 2 34567289
(b oTOoImIaCT UIHKK

YacTid Hble cek ', 'h 1 2 48 163 64
[TonHas BeIAEp KKa, 1/2 1 2 4 8 16326 12
cex 4 8
KonnuectBo ocBenieHus 1/2 1 2 4 8 16326 12
B JIIOKC-CEKY HAAX (JIK- 4 8
cex)

* OMMH JIIOKC (k) €CTb OCBEILICHHOCTb TOBEPXHOCTH B 1 M°, KOTOpasl IOJIy4aeT OXMHAKOBO
pacrp e/ieJICHHBIN 10 Hell CBETOBOM MOTOK B OJIMH JIFOMEH.

B 3TOM OmBITE C KaXAbIM HOBBIM 3KCIIO HHPOBaHHEM MO (DOTOIUIACTUHKH IOJyYalOT BCE
Y BEJTMYUBAIOIIMECS KOJIMYECTBA CBETOBOHM 3HEPTHM, KOTOPBIC MPHHITO BBIPAXKATh YepPe3 KO-
yecmeo ocseujerus, B GoTorpadun yamie Ha3plBaeMOe 9KCno 3uyuell *.

KonmuyectBo  ocCBeleHHs NPOMNOPIMOHAILHO BPEMEHH OCBEIICHUS W OCBEIICHHOCTHU
NoBep XHOCTH. [103TOMy MOXKHO TIOJTy YMTh JKCIIO3HUIMIO, HATIPHUMEpP, B JIBa pa3a OOJbIIYIO, ABY Ms
CIOCOO aMHU: Y BEJTUYKB BpEeMsI OCBEIIICHHS B J[Ba Pa3a MPU MOCTOSHHOM yPOBHE OCBEIICHHO CTH HIH
yBEJIMYUB SHEP FETHYECKY FO MOIITHOCTh MCTOYHHUKA B JIBA pa3a, He MEHss TP OJI0JKUTENILHOCTH 3K C-
TIOHUP OBaHusI (B HAIIIEM TP IMEpP € BMECTO O THOW CBEYH, B3SIB JBE).

v Puc. 11.
Illkana nouepHeHUi, BBEpXy €€ cxema

o
//%

\\\@

KomuaectBo ocBemenust, win 3kcnozummio  (H), BBIP KAIOT
NP OU3BEICHUEM OCBEIIEHHOCTHU (E) B JIOKCax Ha BpeMsl OCBEIIEHUs (1)
1 23406678 ¢ BCEKYHIaxX, T. e. H=E? MOKC-CEKy HII (IK-CeK).
KomnmyectBO  ocBeleHusi, TOJYYEHHOE KaXKAbIM T1ojieM (hoTo-
IUIACTMHKH, MPHUBEJIEHO B IO ClIEIHEN CTp OKe TadI. 2.
[1p osiBMM 5KCIIO HUP OBAHHY IO JMATIO3 UTUBHY 10 (DOTOTUTACTUHKY B TeueHUE 4 MuH, OTHUKCUPY EM
, IPOMOEM U BBICYIIMM. B pe3yibpTare yero mosyuyumMm IIKaTy C HNOCTENEHHO BO3PaCTalo IMMHU
ONTUYEeCKUMH TUIOTHOCTAMU (puc. 11). Uem mnpomomkuTenTbHEE SKCIIOHUPOBAICS YyYacTOK
(b oTOMNIaCTUHKH, TeM OoJIbIliee KOJIUIeCTBO OCBEIICHHUS OH MOy YHII, TeM OoJibIlie 00p a30Baioch Ha
HEM METAIJIMYEecKoro cepedpa, TeM Hempo3pauHee oH Oyner. PaccmarpuBas mikamy mnodepHEHHH,
JIETKO 3aMETUTh, YTO Y4YacTKH (hoToMarepuana, Ha KOTOpbIE CBET HE JCHCTBOBANI, TaKKE UMEIOT
MOYCPHCHHUC, HO OYCHb HC3HAYUT CIIbHOC. OHO Ha3BIBaeTCs 6yajlibio N 0603H3.‘-IaeTC$I CHUMBOJIOM D().
Byans oOpasyercs 3a cyer NpOSBICHUS HEIKCIIOHUPOBAHHBIX MUKDOKPHUCTANIOB TaJIOreHU1a
cepebpa. Takum 00p a3oM, Kax10€ Mmovep HEHUE IIK AJIbl BKJIIOYAET B ce0sl U BEIMYUHY BY aJlH.
lMpodenaHHbIU  OMbIM  10380J15€EM  yCMaHOBUMb MEP8YK  3a8UCUMOCMb  MEXOY
delicmeuem ceema Ha chomomamepualsl U MNoYepHeHUEeM rposierieHHo20 Cros. BernuyuHa
MMOYepHEeHUs1 3a8Ucum He mMOJIbKO Om 8esluYUHbI 0C8eWeHHOCmM U, co30agaeMol UCm OYHU-
KOM cgema, HO U Om 8peMeHU oceeweHusi (ebidepxku), m. e. Om kKonudecmea

0CBEeWEHUS.

e Q@omomobumenu 4acmo OmMONCOECMEIAIOM NOHAMUS «IKCNOZUYUAY) U «B8bIOEPAHCKAY, UMO
HesepHo. Bwidepocka npeocmasnsiem coboii epems oceeujenus, Ul 9KCNOHUPOBAHUS, 8
CEeKYHOaxX, 9KCRO3UYUSL — KOTUUECMB0 0C8EUEHUS] 8 TIIOKC-CeKYHOAX.

DTy 3aBUCUMOCTh MOXKHO HarjisilHO H300pa3uth B Buae rpaduka. s ero moctpoeHus
BOCHOJIb3Y €MCSl BETMUMHAMU O ITUYECKU X TUIOTHOCT e Mouyep HeHUH ToJIeil IIKabl, Mp UBEACH HBIMU
B Tabn. 3. Kaxpmas onruueckas IUIOTHOCTh TOYEPHEHWH IIKajbl TMOJYYMIach B pe3yJbTare
NEUCTBHS HAa CBETOYYBCTBUTEIBHBIA CIOM IUANO3UTUBHOM (OTOIUIACTHHKHA HEKOTOPOro
KOJIMUYeCTBA OcBeleH . VX 3HaueHUs B JIFOKC-CEKY HIax BO3bMeM U3 Tab. 2.



Tabsmmra 3

3aBHCUMOCTh MEXIY ONTHYECKOM TUIOTHO CThIO MOYEp HEHUM U KOJIMYECTBOM OCBEIICHUS

Howmep KommuectBo Jlorap ugmbt Onruueck ast Pa3znocTh onrud e ckux

IKAJTbI OCBEIEHUS, JIK- | KOJIMYEeCTBa [UIOTHOCTh  |IUIOTHOCTEW MEKIY ABY Ms
cex OCBEIIIECH U oISt MOJISIMU

1 0,5 -0,7 0,1

2 1 0 0,35 0.25

3 2 0,3 1 0,65

4 4 0,6 1,65 0,65

5 8 0,9 23 0,65

6 16 1,2 2,8 0,5

7 32 1,5 2,9 0.1

8 64 1,8 2,96 0,06

9 128 2,1 3 0,04

Byanp 0,05 —

W3 Ttabn. 3 BUOHO, YTO YBEIMYEHHE KOJMYECTBA OCBEIIEHHUS BIBOE BJIEUET 3a cOOOW pOCT
OINTHYE CKUX IUI0 THOCTEHN MOYepHEHUI Ha HEKOTOPY IO BEIMYMHY , HO HE BCET/A 10 CTOSIHHY 1O.

g moctpoenust rpaduka no AaHHeIM TalOd. 3 BO3bMEM JIUCT OOBIYHOW MHWJUIMMETP OBKH.
[IpoBenem Ha Hel nBE B3aMMHO MEpNEHAMKYJISIpHbIE OCH. Ha Bep TMKaIbHOM OCH 4Yepe3 KakIbli
CaHTUMETP OTJIOKMM 3HA4YeHHs ONTHYECKUX IUIOTHOCTEH, a Ha TOPU3OHTAILHOM OCH —
Jorap UMbl KOJIMYECTBA OCBEIICHUS. B 3TOM ciydae yBenuueHrne KOJIHYeCTBa OCBEIICHUS BJIBOE
MO>KHO M300pa3uTh paBHBIMHU OTpP €3KaMH TaK>Ke 4epe3 OJMH CAHTUMETpP U rpaduk Oy AeT HOCTp OeH
B OJIMHAKOBOM MacIlTade, YTO OY€Hb HAIJISIAHO BBIPA3UT 3aBUcUMOCTh D, T. e. 1g O ot IgH.

BreruepuuBanue rpaduka oObIYHOE: W3  KaXIOTO JEICHHS Ha TOPH3OHTAIBHOW OCHU
BOCCTaHAaBJIMBAIOT MEPNEHIUKY JISIP, HA KOTOP OM OTKJIAJbIBAIOT ONTHY ECKY O IJIOTHOCTh, COOTBET-
CTBYIOLIYI0 JIaHHOMY KOJHMYeCTBY ocBelieHusa. COeTMHUM KOHIbI MEepPHEeHAUKYJISIPOB TUIaBHOM
JIMHUEW, KOTOpas BBIPA3UT 3aBUCMMOCTh ONTHYECKOW IUIOTHOCTU IMOYEPHEHHA OT KOJIMYECTBA
OCBEILEHUs, 10/IeICTBOBABILETO HAa JUANO3UTUBHY 10 (OTOIUIaCTUHKY (JinHUA 4 Ha puc. 12).

{1V S @ ar nA ':i' 1i1 LT 98 24 II:IH
=Ha) 1 o & f 138
B 13 5 88 OC)

Puc. 12.

Kpussle nouepHennit GoToruracTHHOK: A — IMano3UTHBHOM, B — penpoayKinoHHOH ony ToHOBO#. BBepxy —
CXEMBI ITKaJ MO4EPHEHNH, BHIBY KPyX O9KaMH 1300 pak eHbI KOMTUYIECTBA OCBEHICHHSI, BO3PACTAOIINE KAk bIi
pa3s BIBOE

Takass JMHUS HA3bIBAETCA KPUBOU NOYEPHEHUU, WIN Xapaxmepucmuyeckou Kpusou. Jlerko
3aMEeTUTh, YTO OHAa MMEEeT TPH OTYETIMBO BBIP@KEHHBIX yuacTka. HipkHuUil ee ydacTok a—o6
TIp €/ICTaBIIIET BOTHY TY IO JINHUIO U HAa3bIBaeTCs 061acmuto Hedoodepoicex. HazBaHa oHa Tak MOTOMY,



YTO MPU CHEMKE C OONBIION HENOJEpIKKOW HEraThBHOE M300paKeHUE CTPOUTCS NOYepHEHUIMU
9TOr0 yd4acTka KpHuBOW mnouepHeHuid. HeraruB ¢ mogoOHbIM H300p aKEHHEM CYHUTAETCS ILIO XUM.
OOnacte  HEJOJEPKEK  XapakTepm3yeT pPOCT TOYEPHEHHW TpPH  BO3JACHCTBUM  Ha
CBETOUY BCTBUTEIIbHBIA CIIOM MajbIX KOJHMYECTB OCBelmeHWs. B 3Toi o0macTu  paBHBIM
MpUpalieHusiM JorapupMOB KOJIHMYECTB OCBEIICHUS COOTBETCTBYIOT HEpaBHBIC, IOCTEMEHHO
BO3p aCTAOLIME NP UP ALEHUST ONTHYECKUX VIO THOCTEHN nouep HeHui (cM. Tabi. 3). Uto Obl n30exaTh
TAKOIO HECOOTBETCTBMS, HAJO CHHUMAaThb C BBLAEPKKOW, obOecreynBaroliell IOy deHHe
(boTomMaTep MaIoM KOJIMUECTB OCBEILeHHs, A0 IIMX 04 ep HEHUS, JISKAIEe Ha CPEJHEM Y4acTKe O
— 6 KpMBOW IIOYEPHEH UH.

OTOT y4yacTOK — TpsiMas JMHWSA. B HeM paBHBIM TpHpAIEHUSIM JIOTap UPMOB KOJIUUYECTB
OCBELICHHS COOTBETCTBYIOT paBHbIE MPHUPAIIEHUS ONTHYECKUX IUIOTHOCTEH, MO3TOMY €ro
Ha3bIBAIOT 00.1acmbio nponopyuonaivhou nepeoadu. C ¢dotorpaduueckoil TOUYKU 3PEHUs] 3TO
JyYIIUA y4YacTOK KPHUBOW TOYEPHEHHWM, TaK KaKk HEraTMBHOE HM300paKEHHE, TOCTPOEHHOE €ro
MoYepHeHUsAMH, OyJeT, Kak MpaBwio, XopomwM. [loaToMy Tpu CheMKE BBIIEpKKA JOHKHA
o0ecrieyuBarh MCTOJIb30BaHUE TOIHKO 00IaCTH TP ONOP IMOHAIBHOH Tep e/1auu.

Bepxuuii y4acTok KpHUBOH NOYEPHEHUN 6—¢ IIP €ACTaBIISIET BBILY KJIyIO JIMHUIO U Ha3bIBaETCA
obnacmuio nepedepxcex. HazBana oHa Tak MOTOMY, YTO HPH CHEMKE C OOJIBILION Mepeep KKOM
HEraTMBHOE W300pa)KEHUWE CTPOUTCS TMOYEPHEHMSIMU JAaHHOM O00JacTH KpHUBOW MOYEp HEHHH.
OO0uactp mepenepIKeK XapakTepu3yeT POCT MoYep HeHH MpH BO3ICHCTBUM Ha (OTO CII0M OOJIBIIHX
KoJnyecTB ocBelleHus. Ha Bcem ee npoTs>keHUH paBHBIM TP Up AILEHUSIM JIoTap UPMOB KOJIMYECTB
OCBELICHHUS COOTBETCTBYIOT HEpaBHbIE, MOCTENEHHO YMEHbUIAIOUINECS MPHpPAaIIEHUs] ONTHUYECK X
wioTHOCcTe. CUIIBHO Tiep eiep KaHHbI HEraTHB CUMTaeTCA TIoXuM. [lodToMy mpu cheMke HeoO-
XonuMo wu30erartb TepeiepKeK U HEeOOJdEpIKeK, JUIsl Yero OMNpenensiTh BBIACPKKY HAJIo
(hOTORNIEKTP MIECKUM IKCIIO HO METP OM.

IIponenaem BTOpOW ONBIT C MOJYTOHOBOW peNpoAyKUHMOHHON (OTOIUIACTHUHKOM, TOYHO
coOmIoasl ycClIoBUsl OCBEIICHHS, SKCIIOHHMPOBaHUs, 0OpabOTKM M MOCTPOEHHs KpHUBOW, KOTOpBIE
OBbUTH TP OBEJICHBI C THATIO3UTUBHO i ()OTOILI ACT UHKOIA.

[Ip ocTbiM HAOTIOIEHUEM JIETKO Y CTAHOBUTD, YTO MOYEPHEHUS HA ITOH IMIKaie O TVIMYAI0 TCS APYT
OT Jpyra MeHee 3HauyuTelIbHO, YEM Ha IIKajle, MOJy4YEHHOW Ha JUAalo3UTHBHON ()OTOIUIACTHHKE
(cm. puc. 12).

JU1s nokasarenbCcTBa 3TOrO P €AIOJI0KKM, YTO ONTUYECKHE INIOTHOCTH MOYEp HEHUM LK albl b
UMEIO T clieny romue Benuuunsl: 0,2, 0,35, 0,65, 1,0, 1,35, 1,7, 2,0, 2,2, 2,4.

CrnenoBarenbHO, Pa3HOCTH ONTHYECKHMX IUIOTHOCTEH MOYEpHEHUHM MEXKIY MOJMSAMU IIKaIbl —
Nep BBIM ¥ BTOP bIM, BTOP BIM U TPETHUM U T. . — cocTast: 0,15, 0,3, 0,35, 0,3, 0,2, 0,1.

CpaBHeHHE MOCIEIHUX YHCEN C PA3HOCTBIO NMOYEPHEHMM MOJEW IIKaIbl HA JHANO3UTHBHO I
¢doromractunke (cM. Tabs. 3) MOKa3bIBACT, YTO OJMHAKOBBIC yBEIUYCHUS KOJMYECTB OCBEIICHUS
BBI3BIBAIOT HA PENpPOIYKIMOHHOW IOy TOHOBOH (POTOTUIACTHHKE MEHBIIME MIp Mp allleHUs
roYep HeHW i, YeM Ha Iuarno3uTuBHO M (oromienke. [ToaToMy yron HakiioHa KpuBbIX 4 1 b Ha pHC.
12 paznuyeH.

Jlia yao6cTBa 3KCrep MMEHT Mp OBaHUST UCTIONB30BAINCH MalO4y BCTBUTEIbHbIE (OTO IIAC THHK .
Ecnu »xe juist 3Toi 1enu B3sITh HEraTUBHYIO BBICOKOYYBCTBHUTEIbHYIO (POTOIUIEHKY, TO Ha Hell
TaKxe Oy JeT Moy YeHa IIKasa oY ep HeHH i.

[Tpu mo6oit poTockeMKe 3Ta 3aKOHOMEP HOCTh COOJIOAAETCsI, TOJIBKO MOYEPHEHNsI Ha HeraTuBe
pacrojararoTcs HE B BHIE IOCIENOBATEIbHONW IIKalbl, & COOTBETCTBEHHO SPKOCTSAM yYacTKOB
oObekTa. CrnenoBarenbHO, IS JHOOOTO CIOKETHOIO HEraTMBa MOXHO IOCTPOUTH KpPHUBY IO
nouep HeHU i (cM. ctp. 38).

KpuBas mouepuennii potoOymarn NpHHIMIHATLHO HE OTJIMYAETCS OT KPHUBOW IMOYepHEHUU

(dhoTomaTepuaia Ha MpoO3pavyHOM OCHOBE, HO OHA UMEET P s OCOOEHHOCTEH, KOTOpbIE OMHMCAHHBI B §
20.

8. KOHTPACTHOCTbDb HE'ATUBA

Jlroboe HeratMBHOE M300paXKEeHHWE HUMEET Ty WIM HHYIO CTENEHb KOHTPAacTHOCTH, KOTOpas
3aBUCUT OT JBYX (akTopoB. IlepBBIM fBISIETCS KOHTIPACTHOCTb HEraTMBHOTO (OTOMAaTepuana,
ompezensieMas BEIMYMHOW Ko3(D(PUIMEHTa KOHTPACTHOCTH €ro CBETOYYBCTBUTEIBLHOTO CIOS,
BTOP bIM — TIP OJIOJDKUTETILHOCTh TP OSIBJIEHUS, €CJIM OHO MEHBIIIE WX OOJbIle pEeKOMEHIOBAaHHOTO
(bhabpukoil. ITOT mapameTp sIBIsSETCS OJHMM U3 (HaKTOPOB, BIUSIOUIMX HAa BETUYMHY HHTEpBaja
ONTHYECKUX IIOTHOCTeH HeraruBa (AD™') — OCHOBHOroO Kpurepus, II0 KOTOPOMy IIOAOMParOT
¢oToOyMary K HEraTuBy .

Bonbimoe 3HaueHme 3TOro mapamerpa HeratuBa TpeOyeT MoapoOHOTO PAacCMOTPEHHs €ro
cymHoctd. HeoOXonuMOoCTh B 3TOM BBI3BIBAETCSl €UIE U TEM, YTO MHOTMe (HOTOIHOOUTETHN
OIMOOYHO OTOKIECTBIISIFOT KOHTP ACTHOCTh HETaTHUBa C €0 OTHY €CKOU TUIOTHO CTh10. OOBIYHO OHU



CUMTAIOT, YTO 4YE€M IUIOTHEE HEraruB, TEM OH KOHTPACTHEE, WIH, Y€M OH INpO3pauHee, TeM
HE3HAYUTEJIbHEE €r0 KOHTPACTHOCTh. Takasi olMOKa B OLIEHKE HEraTvBa IMPHUBOAUT K IOJIY UYEHHIO
OY€Hb IO XM X TIO3UTHBOB.

B mpeapinymeM mnaparpade ObUIO yCTaHOBJIEHO, YTO PAa3HOCTh ONTHYECKUX IUIOTHOCTEH
MOYEPHEHUN COCEJHMUX YYAacTKOB INKadbl, WIHM, KaK €Ile TI'OBOpSAT, HHTEpBAl IIp Mp allleHUI
NOYEpHEHUH, Y JMANO3UTUBHOW W Penp oy KIMOHHONW (DOTOIUIACTMHOK pas3jiMyeH, M3-3a 4ero ux
KpHUBBIE TIOUYEpPHEHMH HAKIOHEHbl K TOPHU3OHTAIBHOM ocu Tpaduka MOJ pa3HbIMU YIJIaMU.
BenuunHa uHTEpBasia P U ALCHUM 1I0Y €p HEHU U LKAl OIp €AEsAET CTEINEeHb €€ KOHTPACTHO CTH:
yeM OH OoybIe, TEM BBIIE KOHTPACTHOCTHb, TeM OONBINIMI YTON HakJIOHA HMEET KpHBas
nouep HeHnit poTomarep naia.

Takum o0pa3oM, yroa HakJIOHA KpPUBOW TIOYEpHEHWH TpadHUIeCKH  XapaKTepHu3yeT
KOHTpacTHOCTh (poromarepuana. KonndyecTBeHHO ee y10OHO BbIpakaThb HE YHUCIOM I'pajly coB yria
HAKJIOHA KPHUBOM, a €ro TaHreHCOM. OTO OTBJIEYEHHOE YMCIO HA3BAHO KO3 duyuenmom
konmpacmuocmu. Ero 0603HauaroT rpeyeckoil OyKBo# y , Ha3BaHHE KOTOPOH eamma, 4acTo ¢ J0-
OaBJICHHEM CIIOBA «MPOSAGIEHUsA» SBISIETCS] CHHOHUMOM KO3( (UIM EeHTa KOHTP aCTHOCTH.

JUis Jydiiero NOHMMaHUS CyHIHOCTHM KOHTPAaCTHOCTH CPAaBHUM HEKOTOPYIO ONTHYECKY IO
IUIOTHOCTH NIOYEPHEHUS C BEPIIMHOW XOJIMAa, OJTUH CKJIOH KOTOP Or0 IOJIOTHH, a JPyTOd — KpPYy TOM.
ITo mojoroMy CKJIOHY MbI C KaXIbIM IIarom Oy JieM MOJTHUMaTbCsl Ha HEOOJIBIIY O BBICOTY, U HAM
OpUIETCS Caelarb MHOIO IIaroB, YTOOBl JOCTHYb BEPIIMHBI XOJIMa. Y MAJIOKOHTPACTHOI'O
¢doromarepuana KpuBas MouyepHEHUI Tak)Ke pacloJIoKeHa MOJIO0ro, Mo3TOMy HOTpedyercss MHOTIO
CTyTICHEW N Up AILEHUH MoYep HeH Ui, YTOObI JOCTUTHY Th 3a/IaHHO I ONTUY€eCKOU IIIOTHOCTU.

Ecnu nogHuMarbscst Ha X0OJIM C KPYTOW CTOPOHBI, TO KaK/Abli 1mar OyJieT ObICTpO Mp UOIKATH
HAac K BEpIUMHE, U IIAroB NPHUIETCA CHENIaTh MEHbILE, Y€M B IIEPBOM Cilydae. Y KOHTPacTHOIO
¢doromarepuana KpuBas TOYEPHEHMI KPYTO TIOJAHMMAETCS BBEpPX, TO3TOMY Tpelyercs
HE3HAUUTENTHOE YHCIO CTyTEHEeW MpupaimeHuii MoYepHeH!H, dYTOOBbl TONYyYUTh 33/IaHHY IO
ONTUYECKY IO INIOTHOCT.

[Tpu nogbeme Ha XOJIM, B 3aBUCHMOCTH OT KPYyTHU3HBI CKJIOHA, ONMH U TOT K€ IIar MOJHUMAET
HAC HA Pa3sHYIO BBICOTY, TAK)KE OJHO M TO JK€ KOJUYECTBO OCBELICHHS BBI3BIBACT Y KOHTPACTHOTO
¢doromarep nasa OoJib1Iee Ip Up AlLIEH Me 104 ep HEHU |, YeM Y MaJIOKOHTP aCTHOTO.

Ko3¢ppuuuent wkoHTpacTHocTH. Jljia ero ompeneneHuss BO3bMEM Ha M SIMOJIMHEWHBIX
00J1aCcTs X KP UBBIX IMOYEp HEHU I AUATIO3UTHUBHO U U MOy TOHOBOHM (DOTOIUIACTUHOK MO yYacTKy (CM.
puc. 12), xoropsle ansi yaoOCTBa MOCTPOEHHsS BbIUEPTHM B KpymHOM Macuitabe (puc. 13).
[TouepHennss B TOYKax m, d ¥ N, C BbI3BAHBI Pa3HbIMU KOJIMYECTBAMH OCBEIICHUS, JOTrap UMbl
KOTOpBIX paBHbl, Hampumep, 0,3 um 0,6. Pasnocts mexny stumu BenmuuHamu 0,6—0,3=0,3
COCTaBUT TpupamieHue jorapudmoB kommdectB ocpemienus ( AlgH). U3 touek 0,3 u 0,6 Ha
rOp M30HTAJILHOM OCH BOCCTAHOBHM I1EP IEHIUKY JISIPBI IO TIEP €CEUEHHsI C KP UBBIMHU ITOYEPHEHU N 4
u b. 13 touek mepecedueHuss d U m TPOBEACM JIMHHH, TapajuieIbHbIE TOPHU30HTAILHON ocu. B
pe3yabTare 4ero moJry YuM JBa TpeyrojbHUKa — mnc U dee, y KOTOPBIX KATEThl me U de paBHbI U
rpapuyecky BBIPXKAIOT MpHUpaleHue JorapupMoB KOIMYECTB OCBEIICHUS, PABHOE, KaK yKa3aHO
Bbie, 0,3; KaTerel cn M ee HEPaBHbl U IpapUUECKU BBIPAKAIOT MPUPAILEHUS ONTHYECKUX
wioTHocTed mouepHenud D,—D;=Ad. Y xpuBoit 4 Ad== =n-c=1,55-1=0,55, a y xpuBoit 5

A d=c-e=1—0,7=0,3; rumoTeny 351 Tp €y TOJIGHUKOB, SIBIISIOIIHECS YacThI0 KPMBBIX MOYEp HEHU I 4 U
b,

[gH

0.3 0.6
e 13,

CxeMa, MOSCHSIONIAs ONMH I3 Croco00B onpeneneHust ko3¢ unrueHTa KOHIPacTHOCTH poToMaTeprana



HAKJIOHEHBI TI0J] TEMU K€ yIJIaMU &, U, , YTO U KpuBble A U b Ha puc. 12.
KoapduimeHTsl KOHTPAaCTHOCTM OSTHX KpPUBBIX IIOYEPHEHUH HAXOIAT JIEJIEHHEM KaTeTa,
IIp OTUBOJIEXKALIErO yIIy «, WIM , ¢, Ha KaTeT, NpWISKAIIMU yIly TpeyroibHuka. s KpuBoi

nc . ce
Ay 4=— , annsa xpuBoit B y g =—, Ho Tak Kak mc=de=AlgH, anc=Ad, u ce= Ad,, T0 MOXHO
cm de

Ad Ad
a 3 s :—5 3
agr O Ve Tagn 09

CniedosamersibHO,  KOaghghuyueHm KOHmpacmHocmu  Ser15emcs  OMHOWeEHUeM
npupaweHusi ornMmMuYeckoll M/I0MHOCMU [OYEPHEHUS K rpupaweHuto Jioz2apugpmos
Kosiu4yecme 0cCeeweHuUsi, coomeemcmaeyrwux npsaMonuHetHolu obnacmu  Kpusol
rnoyepHeHul, U KOJIUYECMBEHHO 6bipaxaem cmerneHb KoHmpacmHocmu @homo-
Mamepuara.

Hallucarb, 410 Y , =

0,55
IToncraBuB B hopMyibl 3 1 3a uncneHnble 3HaueHuss Alg u Ad, nonyuum, uto y, = (;—3 =18 u
0,3
=22
Vs 0.3

Takum oOpa3om, auano3uTHBHas (OTOTUIACTUHKA B JBa paza (OKPYTJICHHO) KOHTpacTHEe
TI0JTY TOHOBOM P erp o/ly KUMOHHOH (hoTomacTuHku. B doTorpaduyeckoii npakTiuke 310 03HaYaeT,
YTO TPH ChEMKE Ha 3THUX JBYX (OTOIUIACTMHKAX OJHOTO W TOTO K€ OOBEKTa B OJWHAKOBBIX
YCIOBHSAX OCBEUICHHS M TPOSBIICHWS HETAaTUBBI 10 KOHTPACTHOCTH TMOJYyYaTcs pa3HBIMH: Ha
TUANiO3UTUBHOM  m300paxkeHue Oyner Oojee  KOHTPACTHBIM, Y€M Ha  IOJYTOHOBOM
p €np 0Ty KIIMOHHOM.

Beisicaum Temepb, mMeeT U KOIPOHUIMEHT KOHTPACTHOCTH HEraTMBHOTO (POTOMATEpHaia
MOCTOSTHHO € 3HAa4Y€HWEe, WIW €ro BEIMYMHA W3MEHSETCS OT YCIIOBWHA TNPOSBICHUS WM BEITHYMHBI
BbIEpKKHU. [l TPOBEPKM MEpBOro BOIpOCa BOCHOJIb3yeMCsS YXKe TOTOBOM IIKanoil 5 u
OTIEYaTaeM €€ C HOPMAIbHOM BBIIEPIKKON Ha TpeX MO3UTUBHBIX (POTOIUICHKAX WU JHAaro3H-
TUBHBIX (oToruacTUHKax. [IposgBuM ux B mposiBUTENe st GOTOIUIACTHHOK (pelenT JaH B Taoll.
4): nmepByto — 1 mun, BTOpy10 — 2 mun, Tpetbto — 4 mun. OTPUKCHPY €M, TIP OMOEM U BBICY UM
(OTOIIEHKH C MO3UTHBHBIMH H300p QYKEHHUSMH
KA.

Jlerko ycTaHOBMTH HA IJ1a3, YTO MPHPAIIEHUs] ONTHUYECKUX IUIOTHOCTE MOYEepHEHUN y nepBOi
(OTOIUIEHKH Malbl, Y BTOPOH — 3aMeTHO Oojblie, a y TpeTbeld — Benuku. 110cKonbKy MIKasbl
NeYaTAIUCh HAa OJHOM cOpTe (oToMarepHana, TO MOXKHO 3aKJIIOYHTh, YTO W3MEHEHHE BEITMYMHBI
K0d(puIreHTa KOHTP aCTHOCTH NP OU30IILIO OT IP OJIOJDKUT €ITb HOCT U TIP OSIBJICHUSL:
yem onumenvHee OHO, meMm Ooavuie Kodppuyuenm xkonmpacmmocmu. Ho 3Ta 3aKOHOMEPHOCTB,
Kak Mbl YBHAWM Jajee, CIpaBeUIMBa JMIIb B CPABHUTENBHO Y3KOM HHTEpBAjJe BpEMECHU
TP OSTBJICHHS .

PaccmatpuBas 3TH IIKambl, TakKe JIETKO 3aMETHTh, YTO C YBeIW4YeHHEeM Kod(dduimeHTa
KOHTPACTHOCTH YBEIMYMBACTCS KaK MaKCHMaJbHAs ONTHYECKas IUIOTHOCTh IOYEpPHEHWs, TaK U
Pa3HOCTh MEXIy HE W MHUHUMAIBHOW ONTHYECKOW IUIOTHOCTBIO HEraTHBa, T. €. HHTEpBal
ONTUYECKUX IUIOTHOCTEH HerarupBa. JTa 3aBUCUMOCTb yKa3blBaeT HA HEOOXOJHMMOCTb u3bezamo
nepenposgienus ez amusHoz0 homomamepuand, 0COOEHHO NP ChbEMKE KOHTPACTHOTO OOBEKTa,
TaK KaKk B ATOM ClIydYae MHTEPBaJ ONTHYECKHUX IUIOTHOCTEH HEraTrMBa MOMKET OKa3aTbCsi CTOJIb
OO0JBIIIMM, UTO K HEMY HeNb3s Oy AeT mogodpars Gporolymary.

[TocmoTpuM Temepb, Kak BiMseT Ha KOA(PQPHUIMEHT KOHTPACTHOCTH COCTaB P OSBJISIONIETO
pactBopa. CHOBa ¢ HOPMAJbHOM BBIIEPKKOM ClielIaeM JBa OTHEYaTKa IIKajdbl 5 Ha MO3UTHUBHO U
(oTorIeHKe U TP OsIBUM X 10 4 mMun TIpu Temneparype pactsopa 20°: mepBy 0 — B Ip OSBUTENE
st potobymar (Ne 1), BTOpyro — B IpOsSBUTEINE JUIsl HETaTUBHBIX (POTOIUICHOK, IPUBEICHHBIX B
Tabu. 4. IIp osiBIeHHbIE KAkl OTGUKCHUPY €M, TP OMOEM H BBICY ILIHM.



Ta6numa 4 Penenty pa np osiBUTENEH, p eKOMEH T0BaHHast (adp nKaMu

HaumenoBanue BemectBa |[IposButens ans ¢poroOymar u |[IposiBUTENS 1151 HEraTUBHBIX
dotormacturok (Ne 1) dotormeHoK (Ne 2)

Meron IB 82

Cy b dur HaTpust Kpuctan- |52 2 250 2

JUYECKU I

I'nnp oxuHO H 5r —

VY riekucnbiii HaTp vid 20r 5,752

0e3BOIHBIN

bpomuctelii kanui Ir 2,52

Bogpl 10 o6bema In 1x

Temneparypapacrsopa 20 £0,5° 20+0,5°

Hetpy nHO y cTaHOBUTB, UTO NP Mp AILEHNS] ONTHYECK MX IVIOTHOCTEHN y HIKAJI PA3JIMYHBL: y LIKAJIbI,
NpOSIBJIEHHOW B mo3uTHBHOM nposiButene (Ne 1), oHn Oosble, 4eM y UIKalbl, NP OSIBJIEHHOW B
HeraTuBHOM mp osiButene (Ne 2). DTo mpou301uIo HOTOMY, YTO MO3UTUBHBIN IIp 0SBUTENb padboTaeT
ObICTpee HEeraTUBHOTO, OTYEro B IMEPBOM IMposBUTENE 3a 4 Mun TpOsBIEHUA KO3(PUIMEHT
KOHTPAcCTHOCTU JOCTUT OOJbIIeH BEIMYMHBL, YE€M 3a TO K€ BpeMs MPOSBJICHUS BO BTOPOM
TIp OSIBUTENE.

Takum oOpasoMm, npu O0aHHOM BPEeMEHU rposie/IeHUss U memriepamype pacmeopa
eesiu4duHa KOSde)UL(UGHma KOHMmpacm+ydocmu 3aeucum om suda rposgeumersid. 68
SHepeU4YHOM, 6bICfn,DO pa6omaf0LueM OHa pacmem CKopee, 4eM 6 MmaliloaKmueHOM,
meOdsieHHo pabomarowem.

[Tostromy ¢oTorpadudeckue mMoOKa3zaTeny OTEYECTBEHHOW TMPOAYKLUMHU OMpENeNnsoTcs B
CTAHIap THBIX MpOsBUTENAX: i (oTomieHok — B Ne 2, a ¢oromnactuHok — B Ne 1 mpu Tem-
neparype pactsopa 20+0,5°. IlpoIomKUTENBHOCTh K€ MPOSBIEHUS KaXKIOTO HOMEpa My JIbCHU
¢doromieHOK M (OTOIIIACTUHOK YyKa3blBaeTcs Ha ATUKETKE YMAaKOBKM WIM B MpHUIaraeMoi
MHCTPYKIMK. 3a 3T0 BpeMs KOI(PQPUIMEHT KOHTPACTHOCTH JOCTUTaeT TaK Ha3bIBAEMOTO
P EKOMEHTY EMOT0 3HaueHuUs (y peK), IBJISIOIIErOCs HAWITy YILUM JIIsl TP AKTUKU.

Cornacho 'OCTy 5554—63, neratuBHBIC (POTOIUIEHKH HMEIOT Ypex I BCEX CTEMeHEeH
CBETOUY BCTBHUTEIILHOCTH O HO 3HadeHwue, paBHoe 0,8, kotopoe y porormieHok «Doto-32» u «DoTo-
65» nocturaercst B mposiButene Ne 2 3a 6—12 mun, ay ¢otorueHok « Doto-130» u «Doto-250» —
3a 8—16 mun.

HeratuBuble otomnactunky, cornacHo 'OCTy 5553—57, umeror Tpu 3HaueHus 'ypcek: JUis
MATKUX copToB — 1,0; 111 HopManbHbIX — 1,3, a ana koHTpactHeix — 1,7. Y mepBOro coprta 31o
3HAYE€HME Y PEK JOCTUraercs 3a 4—7 MuH NP OSIBJIEHNS, a Y ABY X IIOCJIEAHUX COPTOB — 3a 5—8 MuH
B nposisutene JVs 1.

Hampumep, Ha ymakoBke (oTtommacTuHOK «300pTOXpoMaTHIecKue» YKa3aHO, 4YTO OHHU
«MATKHE», a BpeMsl TpOsBICHUS uUX 6 Mmun. DTO O3Ha4Yaer, uyto 3a 6 mun B mposiBurene Ne 1
KO9()UIMEHT KOHTPACTHOCTH (POTOTUIACTUHOK JIOCTUTHET PEKOMEHJIOBAHHOTO 3HA4YeHus, T. €.
crTaHeT paBHbIM emuuuie. [lpu Oosee AMUTENHHOM NPOSIBIEHUHM OH OyJE€T INOCTENEHHO YBe-
JTNYUBATHCS.

OOparmaeM BHMMaHHE, YTO TEMIEparypy TMpOSBUTENS, yKa3aHHyl0 B Tabm. 4, Tpelyercs
BBIJICP)KMBATh TOYHO, TaK KaK CKOPOCTb NPOSBIEHHS CHIBHO 3aBUCUT OT €€ ypoBHA. llpu
MOBBIIICHUU TEMIIEpaTypbl MPOABUTENS Oosiee YeM Ha OJUH Ipary ¢ K03 HUIMEHT KOHTPacTHOCTH
CTaHeT OoJblIe PEKOMEHJOBAHHOTO 3HAYEHHs, a MPU €€ COOTBETCTBYIOIIEM IOHIWKEHUH —
MEHbIIE PEKOMEHI0BaHHOTO.

Korna HEeBO3MOXHO MOJAEpIKUBATh CTAaHAAPTU30BAHHYIO TeMIleparypy MpOsBUTENA, TO AJs
KOPP €KTUP OBKH TP OJI0JDKUTENILHO CTU TP OSIBJIEHMS TMOJIb3Y10TCs Tpadukom CTOKca, BBIP KAIOIIUM
JMHEHHY 0 3aBUCUMOCTh Jorapudma BpeMeHU MpOSIBJIECHHUS OT TeMIepaTypbl MPOSBUTENS B BUIE
u30-y -nmuHUM (puc. 14). Yrom ee HakjIOHa 3aBUCUT TOJBKO OT COCTaBa MPOSBUTENS U
CpaBHUTEJILHO MaJIO OT COPTa HET aTUBHOT'O (pOTOMATEp Haja.

Ha ropmsonrtansnoii ocu rpaduka CTokca OoTIOXKeHAa apudMeTHueckas IIKana TeMIeparyp
nposiBuTeNss B rpagycax llembcusi, Ha BepTUKaIbHOM oOcu — Jorapupmuyeckas IIKaiga
TP OJIOJDKUTENILHOCTU TP OsiBJIeHHsT B MuHyTaX. Ha rpaduke manbl aBe u30-y -muHun. CIUTONIHO I
JVHUEH TONB3YIOTCS ISl KOPPEKTUPOBAHUS TP OAOJDKHTEIBHOCTH  MPOSIBICHUS  JIIOOBIX



(OTOIUIEHOK, Y KOTOPBIX P EeKOMEHTy eMo € Bpemsi paBHO 10 yun. UTOOBI OTIp €IENTUTH € €€ TIOMOIIIBI0
TP OJI0JKUTENILHOCTh NP OSIBJIEHUS IPU JPYTrod Temmeparype, Hampumep npu 24°, tpebyercs u3
TOYKH Ha TOPHU3OHTAIBHOM OCH, COOTBETCTBYIOIICH HSTOM Temreparype, BOCCTaHOBUTh
Mep IEH/IUKY JIAP U U3 TOYKH €T0 IEepEeceueHrs ¢ U30- ¥ -JIMHHUEH OIy CTUThH JPYTOH Iep NeHANKY JIp
Ha [IKQTy MpOJOJDKUTEILHOCTH TP OSIBIICHUS,
KOTOpasi B JaHHOM CIIy 4Ya€ COCTaBUT 7 MUH.

g5 - _. = f=0.8
S0 = R Puc. 14.
1._1?2"-;‘5‘ - : 5 SR s I'padux Crokca. Ucrnonb3yercs Ajist KoppeKTHp O BaHUS [PO-
I ol i — JOJDKUTEIBHOCTU NPOABICHUA B 3aBUCUMOCTH OT TEMIIEp ATy -
'r,.;,;;h =f 1 e . PBI IPOSIBUTEN S
E' === = P Ecin Ha ynakoBke (DOTOIUIEHKH —yKa3aHa
8 il - F T Apyrad TP OJTOJDKUT €1Th HOCTh TIp OSIBJICHHS,,
5 [ =% eg—1—]  HanpuMep 6 MuH, TO HENb3sl MOJIB30BATHCS H30- ) -
4 : - == nuanelt s 10 mun. B oToM cinyuae Hamo
= = -v;g_—;___.-g. 2 S Y Py MOCTPOUTh JIPYTYyI0 U30-y -nuHuio. [l  yero
T S i = = Eo yepe3 TOYKY MEpPECedYEHUs Iep IEHIUKY JISp OB,
y o S o e P BOCCTAHOBJIE HHBI X u3 Jene i IIKaJ,
- = ——— — cooTBeTCTBY FormX 20° 1 6 Mun, TIp OBOIST HOBY IO
= : - : L U30- ¥ -JIMHUIO, Tap AJIENbHY 0 OCHOBHOM. OHa Ha
ST T T T T v T puc. 14 BpluepueHa nyHkTHpoM. s mpyrux

* .o ® BPEMEH TMPOSBICHHUA TMPOBOMAT Tap aJlICIbHO

HOBBIE M30- ¥ -NMHUM. [0 HUM HaxXOHIAT, KaKk OMMCAaHO BHINIE, TPeOyeMyIO I OJ0JIKUTELHOCTh
TP OSIBIICHUSI, €CIIM TEMIIEpaTy pa pacTBopa BhlIllIe Win Hke 20°.
Korpma seraTuBHBINM (oTOoMarepuanm oOpabaThIBaeTCss HE B CTaHIAp TU3MPOBAHHOM TIp OSIBHTEIIE,
npennonioxkumM B JI-23 wnum JIK-20, TO Henb3s pyKOBOACTBOBATHCS BpPEMEHEM, IJaHHBIM Ha
yTaKkoBKe, W, CIIeOBATEIbHO, OMpenensiTh Kod(O(PUIUEHT KOHTPACTHOCTH yKa3aHHBIM CIOCOOOM.
Uckntouenne coctaBisier nposiBurens J[-76, B KOTOpOM 3a BpeMsl NpOSIBJICHUS, YyKa3aHHOE
(habpukoi, K03(pPUIMEHT KOHTPACTHOCTH (POTOIUICHKH JTOCTUTACT PEKOMEHIOBAHHOTO 3HAYCHMS,
pasHoro 0,8.

[TosToMy H30- ¥ -MMHUAMU Ha pHC. 14 MOXHO TMOJB30BaTHCS B MPU NP OIBICHUH (OTOIUICHKH B
np osiBurene J[-76.

IMPOSABUT EJIb JI-76

\Y (5 (1Y) (RIS §
I'HAPOXHMHOH ..ceeeeeeinnnnreiiineieiinneeana T
Cyabdurt Hatpusi 6e3BOAHBIN . . ..... 100 T
| 397 1 2 [ ¥
| 3711 ¢ [ RRRN | (1 38 B |

Temmepatypa pacTBOPa ...o.vvevveene.. 20£0,5°

i ero cocraBiieHus JIy4llle UCIOIb30BaTh CyJbGUT HaTpusl KBaIUpUKamu «YHUCTBID Win
«Dotorpaduuecknit Mapku A». IT0 TpeOOBaHME BBI3BIBACTCS TEM, YTO CyJIb(HUT HATpUs COpTa
«Dortorpaduueckuit mapku b» comepxur 0,5% 1enouun, NO3TOMY MPH €ro BBEICHUH I1IEJI0Y HOCTh
NP OSIBUTENISL TOBBIIIAETCS U OH HAUYMHAET MPOSBIAT, OBICTpEe, YeM YKa3aHO B pelenTe, OTYero
KO3 (pULIMEHT KOHTPaCTHOCT U TP OSIBJICHHOH IU1EHKH Oy J1eT O0JibIiIe ypeK, a ONTHYECKas INIOTHOCTh
HETaTHUBa — MOBBIIIE HHO M.

3HauunT, pomonrobumerib ¢ docmamoyHoU 0715 MPakmMuKu MOYHOCM b0 MOXem 3Hamb
g8esIuU4uUHy KoaghgbuyueHma KoHmpacmHocmu, 00 KoOmopo20 posie/ieH Heaamus, ecriu
6ydem rnpudepxusambcsi peKomeH0o08aHHO20 (habpuKol epeMeHU rposis/ieHus, cocmaaea
u memriepamypsbl rnposisumerisi (CM. Tabn. 4).

YcraHoBuM Temiephb 0osiee TOUYHO, Kak M3MeHsETCsl KO PUIMEHT KOHTP aCTHOCTH HEraTMBHOTO
(dhoToMaTepuana ¢ U3 MEHEHUEM Bp EMEHH T OSIBJICHHUS.

BosbMeM s ynoOcTBa SKCIEpUMEHTHUPOBAHMS HEraTHBHYIO (DOTOIUIEHKY HauMeHbIIei
CBETOUY BCTBUTEIHHOCTH, TOJIy YUM Ha HEH MATh IIKAT U NP OSIBUM UX B mp osiBuTene Ne 2:

NEPBY 0 — 2 MuH, BTOPY¥0 — 4 Mmun, IpeTbio — 8 mun, yerBepTyto — 10 mun, matyro — 14 mumn.
OTtdukcupyem, IpOMOEM U BBICY IIUM 3TH IIKATHI U MOCTPOUM 10 HUM TATh KPHUBBIX IOYEp HEHU I
(puc. 15). U3 uepTexa BUIHO, YTO B TEPBBIC MUHY ThI P OSIBJICHUS KOA(P(UIMEHT KOHTPaCTHOCTH
pacter ObICTpO, 3aTeM yBEIMYMBAETCS Bce MemieHHee. [Ipu Oonee UIMTENHHOM I OSIBJICHUU



HCKOTOPOC BpEMs BCIIMYHMHA €TI0 YIKC HC M3MCHACTCA U KOB(i)(bI/IIII/IeHT KOHTPaCTHOCTU AOCTHUTACT
MaKCHMaJIbHO i BCJINY MHBI, 0003 HauaeMo i Y max » @ 3aTE€EM OH HAYMHACT Y MCHbIIATHCS B CBSI3U C TCM,

4T0 00pasyercs 3HauuTeIbHas Byaib. ClieoBaTenbHO, NEp €Ip OSIBJICHHbIE HETATUBBI BCET/1a MEHEe
KOHTpAaCTHbI IO CPaBHCHUIO C HEraTuBamMv, HOPMAJIbHO OJSKCIIOHUPOBAHHBIMA W HOPMaJIbHO
Ip O BJICHHBIM M.

OTH OTBJICYEHHBIE PACCYKIACHHS WLIIOCTPUPOBaHbI HA pUC. 16 psAIOM HEraTMBOB, MOJY YEHHBIX 3a
TO e BpeMms Ip o-

2und dwHh B upe IOMHH 14 MR

. 3] Puc. 15.

I'paduk mMeHeHns: BeMMIUHbBI KOXppHLreHTa
KOHTPACTHOCTH OT NP OLOIKUTEIBHO CTH
MIPOSIBIICHUS: @ — XapakTep MOYePHCHUS Ha
IKanax, 6 — M3MEHEHHe BHIA KPHBBIX
HOYEPHCHHUH B 3aBUCHMOCTH OT B)EMCHH

P O SIBJICHUSI

sIBJICHMSI, 4TO M MKajbl. Ha
HeraTuBax OTYETIIMBO BUIHO, KaK
;//// Y BEJIMUUBAETCS KOHTP aCTHOCTh
AN e U300p OKEHUsI CO Bp EMEHEM
/ ) ——=gH
A nposiBaeHust. st neuatn Haubomee
a & Ip MIEMJIEMBIM SIBJISI€TCSl HETATUB,
Tp OSIBJICHHBIN 4 Mun (cM. puc. 16).

MakcumanbHblii  KOAQ@UIMEHT KOHTPAaCTHOCTHM — BEJIMYMHA IOCTOSIHHAasg JJsl JaHHOTO
doromarepuana U HE 3aBUCUT OT COCTaBa NPOSBUTENS, KOTOPBIA BIUSET TOJBKO Ha CKOPOCThH
YBEJIMYEHU KOHTPACTHOCTH: B KOHTPacTHOP abOTaro LLEM NP O BUTEJIE OH y BEJINUUBAETCS OBICTPO, B
MSITKOp aboTaromeM — MeUIeHHO. VcKitoueHne cocTaBisiioT MPOSBUTENHM, B COCTaB KOTOPBIX
BBeJIeH OeH30Tpuazon. OHM MOBBIIIAIOT ¥, . TIO0 CPABHEHHUIO C IIP OSIBUTEJIEM TOTI'O K€ COCTaBa, HO C
Op OMHCTBIM KaJlMEM B KauecTBE aHTHBYJIUPYyIOUIEro BemiecTBa. PU3NYECKUE U TaK Ha3bIBAEMblE
HACTOSIIIIME MEITKO3€p HUCThIE TP OsIBUTENH (Hampumep, napadeHmwtenquamMiutoBbii, JIK-20 u ap.)
MOHMKAI0T MaKCUMaJIbHOE 3Ha4 eHr e KOAP(UIIUEHTa KOHTPacTHOCTH.




Puc. 16.
HeraTusbl, nposiRIeHHBIE 10 PA3THYHOTO KOAPUIHEHT
KOHTPACTHOCTH 32 BpeMs, yKa3aHHOe Ha pHc. 15

YroObl ompenenutb, Kak HM3MEHSETCS
Kod( puIme HT KOHTP aCTHOCTH c
YBEJIMYEHUEM DKCIIOHAP OBAHWA, OTIEYaTacM
mkaty b Ha mno3utuBHON QoToruieHke ¢
HEJOJEPKKOW, HAaNpUMeEp [BYKpaTHOW, ¢
HOPMAJIBLHON BBIIEPKKOM MU C JABYKpaTHOU
nepenepxkkoir. IlposBum Bce mkansl mo 4

[TocTpouB KpuBBIE MOYEpPHEHUS TpeX IIKal,
YBUJNM, YTO yTOJI HAKJIIOHA y HUX OJ]MHAKOB,
T. €. KOd()(UIMEHTHI KOHTPACTHOCTU HUX
paBHBI, XOTS IO ONTHYECKOM IUIOTHOCTHU
IIKajgbl ~ OTIMYAKOTCA  Jpyr OT Jpyra:
HEJI0KCIIOHUP OBaHH asl niKana UMEET
HE3HAYUTENIbHbIE€ TI0YEPHEHUS, Y HOPMAJIbHO
9KCHOHMP OBAHHOM HIKAJIbl OHU BBILIE, YEM Yy
HEJJOPKCIIOHUPOBAHHOM,  MOYEPHEHHsA  JKe
Hiep €9KCIOH Up OBAaHHOM IIKaJIbI OoyayT
HanOonpummmu. Ho ecnu cpaBHUTH y 3THX
HOIKJI Pa3sHOCTb MEXKAY MAaKCUMAIbHOW U
MUHUMQIbHOW ONTHYECKMMH IUIOTHOCTSIMH
NOYEPHEHUH, T. €. MHTEpBaJbl ONTHYECKHX
IUIOTHOCTEH IIOYEPHEHUH, TO y  HEIO-
SKCIIOHUP OBAHHOW M II€p €3KCIIOHUP OBAHHO 1
mIKajaonl OyJeT MeHbIle, YeM y HOpMalbHO
SKCHOHUP OBAaHHOM IIKAJIBI.

Takum 00pazom, caieriaeM BTOP Ol BBIBO/I.

Benuuuna  oxcnosuyuu  ue  enusem  HA - GeIUNUHY  KOIDDuyuenma - KOHMPACMHOCMU
Gpomomamepuana, nOIMOMY HeE-00IKCNOHUPOBAHMDIL, HOPMAILHO IKCNOHUPOBAHHBIN, U Nepe-
IKCHOHUPOBAHHBII He2amusbl 6y0ym umems 0OUHAKOBLLL KOIDDuyuenm KOHmMpacmHocmu, eciu
OHU NPOABIEHbI 8 OOHO U MO JHce 8peMsl 8 Nposumene 00UHAKOB02 0 COCMAasa.

CrnenoBarenbHO, HA  POJHMKOBOM U PYJIOHHOU (POTOIUICHK aX BCE HEraTHBBI OBIBAIOT TP O5IBJICHBI
JI0 OJTHOM ¥ .

Hee amuebl nedodepoicannvie, HOpMAIbHO IKCHOHUPOBAHHbIE U NEPeOepIHCaHHble, NOIYUeHHble HA
O0HOU (homonnenke, OMAULAIOMCA MONLKO NO ONMUYECKOU NJIOMHOCMU NOYEPHEHUl, Ymo
mpebyemcs yuumuléams npu nedamu.

Kak Obuio BbIle Moka3zaHo, (OTOMOOUTENb MOXKET yCTaHOBUThH, J0 Kakoro kod¢pduimenra
KOHTPAaCTHOCTH TP OsIBJIE€HAa (OTOIUICHKA, TOJBKO TPH MOJIb30BaHUU mposiBuTensmu Ne 2 u JI-76.
[Ipumensass mposBUTENM APYTOoro COCTaBa, OH JIMIIEH 3TON BO3MOKHOCTH WH3-3a OTCYTCTBMSA
M3MEp UTENIBHOM armap arypbl.

OpnHako nas pacIMpeHus Kpyro3zopa yuTaTels paccKaXkeM, KaK €ro TOYHO OIpeAesioT B
naboparopur, 000pYIOBaHHOW TakWMM ammaparamu. Jjis 5Toro Ha oTpe3ke (OTOIUICHKH, Ha
KOTOpOil mpoum3Boamiack (OTOChEMKA, IeyaTaloT ceHcurorpamMmy. Ee mnposBistor B 0Oauke
OJTHOBP EMEHHO CO CHATOM (DOTOIIC HKOIL.

B pesynbprare uyero mnosyyaroT LKLy IIOYEPHEHMH HAa CEHCUTOIpaMMe, A KaXJOro IoJs
KOTOP 0if SKCcro3uns m3BecTHa. [10 Hell cTpoAT KpUBY 10 MOYEp HEHUI M HAXOIAT KO3 PpHUIIHeHT
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Puc. 17.
Cxema ompeneneHus ko3 QprreHTa KOHTPACTHOCTH, TI0 KOTOPOro
MPOSIBIICH HETaTUB

KOHTpacTHOCTH. [lockonbky (oTomeHka mposaBiIsLiIach
OJTHOBPEMEHHO C CEHCUTOIPaMMOM, TO BCE HEraTHBbl Ha
Hell Oy Iy T UMeTh TOT € KO (QUIIMEHT KOHTP ACTHO CTH.

Cka3aHHOE CTaHOBUTCS SICHBIM W3 PAacCMOTpPEHMs pHC.
17, Ha KOTOpOM HM300pKEHBI B yBEIMYCHHOM BHJIE OIMH
W3 HEraTHBOB M IlKajla MOYEPHEHUN CEHCHUTOIPaMMBI, IO
KOTOpPOIl MOCTpoeHa KpuBas mnodyepHeHwd. Ha Heraruse
ONTMYECKHE  IUIOTHOCTM IIOYEPHEHUS P aClOJIOKEHBI
COOTBETCTBEHHO APKOCTSIM neraneiu auna
NOPTPETUPY EMOM, a Ha IIKajle INOYEpHEHUHA — B BUJE
1P AIMOYT'OJIbHUKOB, ONTHYECKUE IUIOTHOCTU II0YEpHEHU I
KOTOpBIX BCe Bpems Bo3pacTaroT. KosinuecTBa ocBelieHusl,
JefiCTBOBABIIME Ha (POTOIUIEHKY NP U ChEMKE, HEH3BECTHBI,
KOJIMYECTBA K€ OCBELICHHs, BBI3BABILIUE MMOYEPHEHUS Ha
1IKaJIe, U3BECTHBI.

Ecnn Ha HerarmBe M IIKale HMMEIOTCS OJUHAKOBBIC
IUIOTHOCTH, TO OTO O3HA4YaeT, YTO OHHU BBI3BAHbI
OJIMHAKOBBIMHU KOJIMYECTBAMHU OCBEILIEHUsI, TAK KAaK HEraTUB M ILIKaja Ip OSIBISUINCh OJHOBP EMEHHO,
HAllpUMEp MUHUMAaJbHas ONTHYECKas IUIOTHOCTh IIKajlbl paBHAa ONTHYECKOM IUIOTHOCTH
M300p KEHUsI KapakyJeBOrO MajlbTO, a MaKCHMalbHasi — Juma. MexXIy HHUMH JeXaT Bce
OCTaJIbHbIE IUIOTHOCTU HEraTHBA, KOTOPHIE yKIaAbIBAIOTCA Ha IPSMOJUHEHHOM Y4YacTKE KpHBOMH
noyepHeHH. CrenoBaTenbHO, KO PUIIUEHTHI KOHTPACTHOCTH HEraTHBAa W IIKAILI TOYepHEHH I
CEHCUTOT'PaMMbl P aBHBI.

I'paauenT kpuBoii moYepHeHHil. PaccMOTpuM Tenepb, Kak BBIPAXKACTCS KOHTPACTHOCTb
dboTomaTepuana, KOrjJa €My COOOIIEHBI KOJIMYECTBA OCBEIICHUS, OTBEYAIONIME O00JIacTsIM
HEJOJEPKEK U TEp eAEP IKEK KP UBOM NOYEP HEHUI.

B oOnactu Hemonmep:keK KpUBOW TIOYEpPHEHMH MPUPAILEHUS ONTUYECKUX IUIOTHOCTEH,
BBIp@Kaemble OTHomeHneM Ad: lg H, mnocTemeHHO BO3pacTalOT OT HyJs [0 Hayajia
np IMOJIMHEHHOW 00J1acTH, B KOTOPOH, KaK H3BECTHO YK€ YHTATENI0, 3TO OTHOIICHHE HMEeT
MOCTOSTHHY IO BEIIMUMHY M BBIpaXaeTcs Kod(pPUIMEeHTOM KOHTpacTHOCTH (oTomarepuana. B
obnactu mepenepkek orHomeHue Ad : AlgH nocremenHo ywmenpmaercs 1o Hyss. [lostomy
KOHTPacTHOCTb B 00JIaCTs X HEJOJEPIKEK U Iepeiep KEK HEe MOIKET ObITh BbIp aKE€HA OJJHUM KaKHM-
1100 yuciaoM. B aTux 001acTAX BBUIAY MEHSIOLIENHCS KPYyTU3HBI KP UBBIX MOKHO FOBOPHTh JIUIbL O
KOHTPaCTHOCTH B IaHHOW TOYK € KP MUBOY I0YEp HEHU .

Takoe wu3MeHEeHHE KOHTPACTHOCTH XapaKTEPU3YETCd 2paoueHmom Kpueou nodepHeHull.
Konn4yecTBEHHO I'paJiMeHT KPUBOM B JAaHHOM TOUYKE BBIP@KAIOT TAHMCHCOM yTIJja HAKJIOHA K OCHU
HKCIIO3UIINHU KacaTeIbHOU K 3TO M TOUKe B 00J1acTsI X HEAOAEP KEK U nep efeprkek. B nepBoit obiactu
IPAJUECHT HEIPEPBIBHO PacTeT 10 Hayaja IpsIMOJIMHEHWHOIO y4acTKa KpUBOM IIOYEPHEHUH; 3aTeM
OH CTaHOBHTCS TIOCTOSTHHBIM Ha BCEM MP OTSXKEHHH I IMOJIMHEHHOTO y4acTKa, a ¢ Hayajga o0JiacTH
Hiep e1ep KEK HAUMHAET Y MEHBILIATHCS.

HeratuBHoe wu300paxkeHUE MOXKET CTPOUTHCA U TIOYEPHEHUSIMH, JIEKAIMMU B 00J1acTu
HEZI0AEPKEK, a NPH MepeiepKKe — U MOYepHEeHUsAMU B 00JacTu nepeaeprkek. B 3tux obmactax
HEKOTOP bI€ COCEJHUE MTOY €p HEHNA OTIIMYAKOTCS APYT OT JPyTa HACTOJIbKO HE3HAYUTENIBHO, YTO IIPHU
1eyaTy OHM HA MO3UTHUBE BOCIIPOM3BELY TCSI OJHMM IIOYEP HEHUEM, OTYEro Iepegada TOHOB Ha HEM
Y Xy ALLUTCS.

CrnenoBaTenbHO, BO3HMKAET BONPOC: ¢ KaKOW TOYKM HAa KPHUBOW IOYEPHEHUH HANO CTPOWTh
HEraTMBHOE M300p aKeHHe, YTOOBI €ro Movep HeHHs: MOXHO ObUIO Iep eath Ha GO TOOTIIe-
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Puc. 18.
CxeMa, TOSICHSIOMIAs CYHOCTH CPETHETO TPATUESHTA, TIOIE3HOTO HHTEPBaJIa SKCIIO3UINI U TOJIE3HOTO
HWHTepBaia INIOTHOCTeH poTOMarepuaia

YyaTKke pazaMuuMbIMU ToHamu? Ha OCHOBaHMM OOMIMPHOIO SKCHEPHUMEHTATBHOIO MaTepuaia
YCTaHOBJIEHO, YTO Ha TO3UTHBE Y JIOBJIETBOPUTEIBHO MEPENAIOTCA TE€ AETald HEraTUBHOIO H30-
OpaXeHHs, TPaJAUCHT OINTUYECKUX IUIOTHOCTEH KOTOphIX He Huxke 0,2. DTO0 4YucIo BBIpaxaer
BEJIUUUHY MUHUMAIbHOZ O NOLE3HO2 0 2PAOUEHM .

Ha puc. 18 Toukoif m Moka3aH MUHUMAILHBIA TOJE3HBIA TPAIUSHT B 00JacTH HEJOJepIKEK, a
TOYKON 1 — B o0JsiacTu nepenepkek. Bece nmouepHeHus, Jiexxalye JeBee TOUKHU 7 U NP aBee TOUK U
ra, He MOTyT ObITh pa3/enbHO Mepefanbl Ha gortoornedarke. HaliTu Ha KpHUBOW MouepHEHUH 3TU
TOYKH Jierko. Jlimst atoro B J1I0OOM MecT€ Ha OCH OKCHO3UIMU MOCTPOUM TpeyTojbHHUK,
BEPTUKAJIbHBIM KaTeT KOTOPOr0 OTHOCHUTCS K TOpHU3OHTaIbHOMY, Kak 1:5. Ha pwuc. 18 y
TpeyroiabHuka ABC onun karer paBeH 1, npyroii — 0,2. Ecnu npoBecTH JUHMH, Tap ajuiedbHbIe
TMIOTeHy3€ 4 B 10 ux KacaHusi ¢ KpMBOM MOYEepHEHUI B 00JacTs X HEJOAEPKEK U Iep efep iKeK, TO
B 3TUX TOYKaX ee KpyTu3Ha OyJeT paBHa MMHUMAIbHOMY IOJIE3HOMY TIpanueHty. OT HikHEH
TOYKM MHUHUMAJIBHOTO IIOJIE3HOTO TpaJueHTa m JI0 €ro BEpXHEH TOYKM 7 KpyTHU3HA KpUBOH
NIOYEpHEHUM, a CIEAO0BAaTebHO, M €€ KOHTPACTHOCTb MW3MEHSIOTCS (32 MCKIOYEHHEM
NP SIMOJIMHEHHOTO €€ ydJacTKa, TJe 3Ha4eHWe TpajueHTa MocTosiHHO). ['padudeckn Takoe u3-
MEHEHHE KOHTPACTHOCTH BBIP QKACTCS P SAIMOM, COeAUHAIONIEH 3TU 1Be TOUK M. Kak BUIHO Ha puc.
18, oHa HaKJIOHEHA K OCH 3KCIO3UILMU NOJ JPYTUM yTJIOM, YeM M IMOJUHEHHBI M y4acCTOK KpUBOI
nouyepHeHn . TanreHc yrina £ ee HakJIOHA BBIP AKACT BEJIMUMHY cpeoHez o 2paduenma (ero CUMBOI
g) ¢doromarepuana, KOTOpbI B JaHHOM ciayyae paBeH 0,8, a kod(hUIMEHT KOHTPACTHOCTH
y=12.

Cpennuii rpagieHT MOXKHO BBIPa3UTh aHAIMTHUYECK U U3 CIIEy OIIUX paccy kaeHuil. Touke m Ha
puc. 18 coOTBETCTBY €T MUHMMAIbHASA DK CHO3ULMA /1, , @ TOYKE 7 — MaKCHUMAaJbHAs JK CTIO3H LM
H,. CnenoBarenbHO, HEraTMBHOE H300paXKEHHE CTPOMTCSA OSKCIO3MLMSAMH, HHTEPBAl KOTOPBIX
Orp aHWYeH TOYKaMH MU HUMAaJIbHOTO TI0JI€3HOTO TPaJieHTa B 001aCTAX HElO ISP KEK U Iep eAep KeK.
OTOT UHTEP Bl HA3BIBAETCS TOJI€3HBIM UHMEPEATIOM IKCNO3UYUL, €70 CUMBOI L, .

M vHUMaIBHOM 3K ClIO3U LMK /1, COOTBETCTBY €T HAUMEHBIIEE MTOYep HeHUE N;, a MaKCUMaJIbHO 1
skcrio3unind  H,— HauOosbIinee mouepHeHne N,. Pa3HocTh ONTHYECKMX IUIOTHOCTEH OTHUX

Hee

TI0Y€ep HEHU i TP eJICTaBJIseT COOOIA TT0JIE3HBI M HHTEP BVl ILIOTHOCTEH, ero cuMBoi AD,™ .

OTcrojla TaHIreHC YIJIa HAaKJIOHA NPSIMOM mn, T. €. CpeoHull 2padueHm Kpueol nodepHeHul,
MOJCHO 8bIPA3UMb OMHOWEHUEM NOJE3HO20 UHMEP8AaNd NIOMHOCHEN K NOAE3HOMY UHMEpP8aLy
9KCNOZUYUIL:

AD*
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L
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[IpakThueckoe 3HAaYeHWE TIpagueHTa KpPUBOM IOYEPHEHUMM 3aKiIr4aercsi B TOM, 4YTO OH
omnpenensieT MUHUMAIbHY 0 BBUIEPIKKY U1 JAHHBIX yCIOBHH OCBELICHUs, IPU KOTOPOU MOXKHO
MOJTY4YUTb MAKCHUMAJIBbHOC YHUCIIO HCTaJIeﬁ Ha HCraTuB HOM 1/1306pa>1<eH1/11/1 00BeKTa ¢ OOJbIINM
HHTEP BAJIOM SIp KOCTEH.

9. POTOTPA®UYECKHUE CBOMCTBA HETATUBHOT O ®OTOMATEPHAJIA
U ONITUYECKHUE CBOUCTBA OBBEKTA CbEMKHA

Hamu OrbLia pacCMOTpCHA B3aUMOCBA3b MCKIAY OIITHYECKOM IUIOTHOCTHIO MOYCPHCHUA U
KOHTP aCTHOCTB IO (I)OTOMaTepI/IaJ'Ia IpHu HEMO Cp CACTBCHHOM ,HeﬁCTBHH Ha HCTO MU3JIy4YCHHUSA HUCTOY-
HHKa CBCTa. Tenepb BbIICHHUM, COGHIOII&IOTCSI JIA 9TU 3aKOHOMCPHOCTHU IMPHU CbCMK € HCCBCTA U XC
00BEKTOB. I[JISI 9TOTr'O MpCABAP UTCIIbHO MMO3HAKOMUMCH C MOHATHUCM APKOCTH, B YEM HaM IO MOKCT

gHGZ =



CJIeTy FOIMM TP OCTOM O TIBIT.

[Tonoxum psiiom tuct 6enoit Oy Maru v paBHbIi €My Ky COK UepHOTro 0apxara, KOTOp ble OCBETUM
¢ 1 m cTeapuHOBOI CBEUOM, B pe3yJIbTaTe YEro Ha MX MOBEPXHOCTAX CO3/IaCTCsl OCBEUIEHHOCTh B 1
ax. HecMOTpsi Ha OIMHAKOBY IO OCBEIIEHHOCTh, OyMara BOCIpUMETCs Oojiee CBETJION, YeM Oapxart.
Takas pasnHuila B BOCHPUSITHU BBI3BIBAeTCS TeM, uTo Oenas Oymara oTpaxkaer 90% manmaromiero
CBETOBOTI'O MOTOKA, a uepHbIi Oapxat— 1,5%. OTpakeHHbIE Ty UH, MOTa1asl B IJ1a3a, CO3/IAl0T HA UX
CeTyaToi 000JI0UKE ONTHYECKOE M300pakeHne 00bEKTOB, B PE3yJIbTAaTe Yero B MO3Ty BO3HHUKAIOT
0o0pa3bl 00BEKTOB, UMEIOIIMX Ty WIA UHYIO C8emJomy, WIH ApKOCmb, KOTOpas 0003Hayaercs
OykBoii B.

SIpKOCTh HECBETAIIMXCSA OOBEKTOB TP SIMO TP ONOP LIHOHAIEHA Y P OBHIO OCBEUIEHHOCTH U CTETIEHU
OTp&XKEHUsI M paccestHUs CBeTa WX TOBEPXHOCTAMU: YeM OHHM Ooibmme, TeM Ooiiee sip KUMH
BOCIIp THUMAOTCSI 00beKThl. KpomMe 3Tx (pakTopoB Ha SIPKOCTh BIUSET €IIe U OKpacka 00 BEKTOB
CbEMK U:

JKENTO-3€IeHble I[BETa SABJISIOTCA s Hallero 3peHus Oojee SAPKUMU IO CpPaBHEHUIO C
(HONETOBBIMU U KPaCHBIMHU IIBETAMHU.

OTpaxarenbHas COCOOHOCTh MOBEPXHOCTH 0OBEKTOB 3aBUCHUT OT €€ K03 pHIIueHTa sip KOCTH,
KOTOPBIA JJI1 MAaTOBBIX TOBepXHOcTed Tipu Aupdy3HO-paccesIHHOM OCBEIICHUH SIBIISIETCS
MOCTOSSHHO M BENWMYMHOM. JIJIsi TUISIHUEBOW K€ IMOBEPXHOCTH W HAIPABJIEHHOIO OCBEIICHUS €ro
BEIMYMHA 3aBUCUT OT yTJia MafeHUs JIy Y€l U yTIia, ol KOTOP bIM HalIro1aeTcsi 0OBEKT.

Koagppuyuenm sapxocmu (r) npencraBiser coOOil OTHOIIEHHE SIPKOCTH PAaCCEUBAIOIIECH CBET
MaTOBOM MOBEPXHOCTHU M SAPKOCTH a0COIFOTHO Oeor MOBEPXHOCTH (B45), T. €.

B
Ba6

=

[Ipy TexHUYECKUX M3MEPEHUAX 3a a0COJIOTHO OEnyl0 TOBEPXHOCTh IPHUHUMAIOT
(B) mnacTUHKY, MOKPBITY FO OKHChIO MAarHHs HJIU CEp HOKHCIBIM Oap HeM.

Enunuiia u3MepeHuss pKOCTH 3aBUCUT OT BBIOPAHHOW €JIMHHUIGI H3MEPCHUS BEIHYMHBI
ocBelleHHOCTU. Ecnu ocBemeHHoCTh (E) U3MeEpsTh B JIIOKCaX, TO APKOCTh (5) BBIpa3UICSI B
anoctwis0ax (acb): B ., =rE , , rae r — k03 PULIHEHT Ip KOCTH.

Takum oOpazoM, anocmunvb ecms APKOCMb A0OCOMOMHO 0Oeloll NOBEPXHOCMU NpuU  ee
ocgewennocmu 8 1 JK, T. €.

JK

B=rE, (6)

rae r=1, E=1 sk, a B=1 acé.

B aTOM city4yae ipKOCTh paBHA OCBEILICHHOCTU.

B nuteparype ceiiuac Nmoiab3yOTCS U IPYTOd €AUHUIIEH SIPKOCTH — HUMOM, TP €ICTaBIS FOIIAM
co0Ol SIPKOCTh paBHOMEPHO CBETAINEiCS TIUIOCKOW ToBepxHocTM B | m°, patomeid B
Mep IeHIMKY ISPHOM K HEll HamlpaBJICHWM CUIy cBeTa B ofHy cBedy. 1 acO =0,318 uwm, a 1 x/ta
==3,14 aco.

VY peanbHbIX OOBEKTOB I MEHbIIE €JIUHUIBI, MOTOMY HUX SIPKOCTh BCErJa MEHbIIE, YeM
OCBEIIIEHHOCTb, CO3/1aBaeMasi HCTOUHUKOM CBETa.

UYem BbIIIE OCBEIIEHHOCTh, Te€M OoJiee SpKuUM Oy 1eT HabJI0 1aeMbIii 00 BEKT; YeM OHa MEHBIIE

— T1eM MeHee sApkuMm (puc. 19). Ilpu odeHp Maol OCBEIICHHOCTH, HANPUMEP HOYBIO, OOBEKT
CTQHOBUTCS HEP a3JTMIM MBIM.

HaGnromas mo0oii 00BEKT, MBI HE B COCTOSSHUHM KOJHYECTBEHHO OIIPE/ICIIUTh BEIHMYMHY €ro
SIPKOCTH. MBI MOKEM TOJILKO Ka4eCTBEHHO Y CTaHOBUTh, YTO JaHHAs 4acTh 00BbeKTa Ooliee sipKas,
9YeM COCEMHSISI C HeH, WIK YTO UX SIPKOCTU paBHBI. PaBEHCTBO SIpKOCTEH JABY X CO TP MKACAIOIIUXCS
MOBEPXHOCTEH TJa3 OmpeAeisieT 0O4€Hb TOYHO. JTO CBOMCTBO IJla3a MCIONB3YETCS B BHU3Y AIbHON
(dboToMeTp UK, HaNPUMEP B TIOKCMETP aX, IEHCUTOMETPax H T. 1.

B dororpadum sipxkoctu HaOmO1aEMOT0 00BEKTa MPUHATO HA3BIBATH MOHOM spkocmu. Takum
00pa3oM, TOH SPKOCTH — 3TO CTyIeHb, Ha KOTOPYIO OTJIMYAIOTCS SIPKOCTH YYacCTKOB OOBEKTA.

Pasmuuia B Apkoctax B’ u BY® nByX HaONIONa€MbIX y4YacTKOB OOBEKTa HA3BIBAETCS Oemaibio

apxocmu (A). YUCIEHHO OHA BBIP &KACTCSl OTHO IICHUEM OO0JIBIIICH P KOCTH K MEHBIIIEH, T. €.
00

BZ

A=
B{’6

(7)

DTO OTHOIIIEHHE YaCTO BHIP AKAIOT B Jiorap upmuaeckoit hop me:

A=lg By ~Ig B ®)



JIroboii 00BEKT TmpeacTaBisieT COO0M COBOKYIHOCTb JieTaled SPKOCTH, HMEIOIUX, B
3aBUCUMOCTH OT ONTHYECKUX CBOMCTB MOBEPXHOCTH, CaMbl€ Pa3IMYHble KOAP(UIMEHTHI P KOCTHU.
Hexotopble W3 HHX XOpOIIO OTIMYMMBI APYT OT APYTa, JPYTHE OYCHb Majlo, a HEKOTOpbIe
BOCIIpMHUMAIOTCS KaKk OjHa spKocTh. Camas MajeHbKas JeTalb SPKOCTH, €Ile paziudaemas
TJ1a30M, HA3bIBACTCA nopoc OM pa3iudaemMocmu.

B cBeTinbIx ydacTkax O6’LeKTa Mbl BUAUM HaI/I6OHBIHee KOJINYECTBO I[eTaﬂeﬁ, TaK KakK Jjsd 3TOTrO
06

J0CTaTOY HO, YTOObI OHM OTJIMY AIUCH AP YT OT JApyTra IO APKOCTH Ha 5%, T. €. 4TOObI A = Bi —=1,05.
1

B cpeaHnx mo sspKOCTH 4acTs X 00beKTa HaOIr0AaeTcsi OOBIYHO MEHBIIE JAeTaleH, MOTOMY YTO JIJIs
UX Pa3/IeNbHOTO BOCOPUATHS TP eOyeTcs, YTOObI OHH O SIPKOCTH OTIMYAINCH Obl HE MEHBIIE, YeM
Ha 10%, 1.e. A>11.
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Puc 19.
3aBUCHMOCTh SIPKOCTEHl 00beKTa OT yPOBHS OCBCIICHHOCTH: C YMCHBIICHHEM
ocBemieHHOCTH (E,;>E,>E;) C0OTBETCTBEHHO YMEHBINAIOTCS €ro SpPKOCTH
(B;>B,>B;), moatoMy Ha cxeme [— WHTEpBal SPKOCTEH OOBEKTa HMEET
HauOolnblIee 3HAMEHUE, HA CXEME S— CpeJIHEe, a Ha CXeMe 3— HalMEHbIIIee

B Ttensx meranu pasznuyaroTcs ¢ TPYJAOM U IPU YCIOBUM, €CIH OHU
OTJIMYAIOTCS TI0 SIPKOCTH HE MEHbIIIe, ueM Ha 25%, T. e. A>1,25.

[MpumenutenpbHO K  ¢doTOorpaduueckoMy H300p KEHHIO 3Ta
3aKOHOMEPHOCTh TpeOyeT, uToObl B CBETaxX IMO3UTHBA KOJIMYECTBO
neraneid ObUI0 ObI MAaKCHUMabHBIM, TaK KaKk OTCYTCTBHE HX
NP OU3BOJIUT IUIOXOE BIIEYATICHHE, B TOMYTEHIX 0€3 yXyIIICHUS
KauecTBa M300pKEHUS JOMyCTUMO HMX MEHbIIEe KOJIMYECTBO, a B
TEHSI X BO3MOYKHO JTa)Ke MX MOJTHOE OTCY TCTBHUE.

B 11000M 00BEKTE ChEMKHM UMEETCS Ta WIH UHAs WK A/Id

ApKocmeil: OT HAMMeHbIIeH B

Mum

COOTBETCTBY IOILIEH CAMO TEMHOM

06
makc

Y4acTH CIOKeTa, 0 HanOoJbIneit B COOTBETCTBY FOITIEH CaMOM ipKo# ero yactu (puc. 19).

OTHOILIEH He MAKCUMAITbHOM APKOCTH K MUHMMaIbHOM ( B%° :B° ) wiu pasHocTh norapudMoB

Mmakc MUH

9TOTO OTHOLICHUS Xap aKTep M3y €T UHTEp BaJl sIpKOCTel 00bekTa, 0003Ha4 a6 MBI CHMBOJIOM i T. €.

io=1g B}, —lg BY;, (9)

Make

BenuvuHa uHmepseana fpkocmel obbeKkma 3asucum Om ypO6HA oceeweHHocmu u
ompaxkamersibHoU crocobHocmu e2o rnosepxHocmed.

WutepBan spKocTeil 00bEKTa 3aBUCUT OT PAaBHOMEPHOCTH OcCBemeHus oObekta. Hampumep, /o
naaamadTa, paBHOMEP HO O CBEIIEHHOTO COJTHIIEM, B SICHBIH J€Hb Oy 1T 3HAYHT €IbHO MEHbIIE, YeM
KOI/Ia Ha HEM HMMEIOTCS TeHHM OT oOsakoB. IIpu oueHb HepaBHOMEpHOW OCBEIIEHHOCTH OOBEKTa,
HampUMep B MHTEPbEp ax, MHTEP BAJI €ro P KOCTEH MOKET ObITh OYeHb OOJbIINM (Tadm. 5).

Bce MHOro0o0Opasue uHTEp BAIOB ApKOCTe 00bEKTa MOKHO CBECTH B LIECTh TPY I, KOTOPBIMH U
CIle/ly €T TI0JIb30BaThCs MP U OAOOp € HeraTuBHOTO (oTo MaTep uana (Tab. 6).

3HaueHUs MHTEepBaja PKOCTEH 00BEKTa, MpUBEACHHbIE B TalN. 5, OMpEIEneHbl C IMOMOIIbIO
npubopa. ITH JaHHbIE OOBIYHO HE COBIAAIOT C MCUXO(U3NUOIOT MIECKUM BOCIP MSTHEM KOHTpacTa
CIOKETa, TaK KaK Ha 3PUTENbHYIO OIEHKY €ro KOHTPACTHOCTH CHWJIBHO BIUSET YHCIO TOHOB,
COCTaBJIIOMINX 00BEKT, U UX B3aUMHOE P acroJIOK CHHE.

YeM MeHbIIE YHCIO TOHOB y OOBEKTa, TeEM 00Jee KOHTPACTHBIM OH BOCHPMHUMAETCS, YeM HX
0onpIlle — TeM MEHee KOHTpacTHhIM. Hampumep, medaTHbBI TEKCT, HECMOTPSI Ha HEOOJbIION
UHTEpBaJ SIPKOCTEH, KaKETCS HAaM OYeHb KOHTPACTHBIM. DTO BBI3BIBAETCSA TEM, UTO 3/1€Ch Ha HAIlle
3peHue IS CTBY IOT TOJIBKO JIBa TOHA — YepHbIe Oy KBHI U Oenblif hoH Oy Maru. Eciu paccmarpuBarh
nel3ax ¢ MepeIHuM IUIAaHOM U HeOOM, TO OH He OyJeT BOCIPHHUMATHCS KaK KOHTPACTHBIN, XOTs
UHTEpBaJl SIPKOCTEH Yy HEro BeIHK. JTO NPOHUCXOAUT H3-3a TOrO, YTO TAKOH OOBEKT COCTOUT U3
OOJBINIOr0 YHMCIAa TPOMEKYTOUYHBIX TOHOB MEXKJy CaMbIM SIPKUM W HauboJee TEMHBIM €ro
yuacTkami. [103ToMy MCTHHHOE 3HaueHHE MHTepBala sipKkocTel 00BbEKTa TPYIHO OIpEACIHUTh I10
BH3YQJIbHOMY HAONIONEHMIO. DTO HANO JAENaTh CHEUATbHBIM KCIIOHOMETPOM WM 1O JAaHHBIM
Tabi. 5. OTHECTH ke 00bEKT K TOM WU WHOM Ipy e B Tabi. 5 HETPY JTHO.

CBerouyBCTBUTENbHBIN Ke cIOM (oToMarepuaga MEXaHMYECKH BOCHPOM3BOAMT BCE TOHA
00BEKTa, HE3aBHCHUMO OT MX YKCJIa U B3aUMHOTO PacIiojio KeHUsl, €CII U UHTEp BaJl P KOCTeH 00beKTa
He 0oJIbIIIe TI0J1€3HO0M (poTorp aduyecko i mmp oThl PoToMarep uana *,



PaccmoTpuM Teneps, Kakylo pojib IPU ChEMKE MIpaeT MHTEpBal sipkocTei oObekTa. [l 3TOTO
BMECTO yCTAHOBJICHHOH B § 7 3aBUCHMOCTH MeXIy jorapudmom koauyectBa ocsemenus (1gH) u
OIITUYE CKOW TUIOTHO CThIO (D) BBIBENEM aHATIOTHY HY 10 3aBCHMOCTDh MEX Iy JIorap UpMOM sip KOCTeH
(IgB) u D.

[Tpu chemMKe cBETOBOH MOTOK, OTP AKEHHBIN 0 0BEKTOM, TP OXO/s1 Uep e3 00BbeKTHB (OTO ammapara,
co3zaetT Ha (oromarepuane onTudeckoe u3oOpaxeHue oowvekTa. IIpu 3TOM OcBemenHoctu (E)
YUYacTKOB 00beKTa Ha (poToMaTepuage nponop HUOHAIbHBI SPKOCTSM yYUYacTKOB OOBEKTa, T. €. OHU

OynyT pasmbl: E;=kB; E,=kB 1. m., rme k — HeKOTOpBIi KOOX()QUIIMEHT, 3aBUCAIMHA OT
OTHOCHUTEIILHOTO O0TBep CTUsl (HOTOOOBEKTUBA, BEIMY MHBI BBIACP KKU U Psifa APy TUX [P UYHH.

* Jlonesnas Qororpapudeckas mMpOTa — HUHTEPBAT SKCNO3HIMI, OTPAHWYCHHBIH TOYKAMH MHHUMAIBHOTO TMOJIE3HOTO
rpajveHTa KpUBOH mTodepHeHMd oromarepuara. OHa xapakTepy3yeT MAaKCHUMalbHYIO CIOCOOHOCTh (oToMaTepHaa
BOCIIPOM3BOAHUTH I'PATAlMI0 SPKOCTEH 00BEKTa CbEMKH.



Tabmma 5

WNHTepBa sap KocTeld HEKOTOP bIX 00 bEKTOB Che MKH

OOBEKT ChEMKHI

WHaTtepBan sprocTel 00bekTa

B apU(pMeTHIECKOM

B JIOTapH(PMUEECKOM

BBIPp &K CHUU BBIP K EHUU
[ei3ax ocenHuii 6€3 mepeaHero mwiaHa 1:2—1:3 0,3—0,47
B TyMaHe
[Telizax (cenbckuii ¥ TOpocKoil) 6e3 1:5-1:10 0,69—1,0
MepEeTHEro IiaHa P PacCeTHHOM
CBeTe B IIaCMYpPHBIN JICTHUH JI€Hb
IMeit3ax (cenbCcKuii M TOpoACKOiT) 63 1:10-1:30 1,0-147
TIEpPEIHEr0 COTHEYHOM CBETE IUTaHa
JIETOM TIPU COTHEYHOM CBETE
[etizakx Oe3 mepenHero wiaHa MpoTUB 1:20—1:40 1,3-16
cBeTa
[leli3@x meTHUI ¥ 3UMHUI C IEpETHUM 1:20—1:60 1,3—1,77
CBETJIBIM IIAHOM
MIPU MPSIMOM COJTHEIHOM OCBEIICHUHU
[lei3ak nMeTHUH C TEMHBIM Iepea HUM 1:100-1:300 2,0-247
IIJIAHOM IIPHU COJTHEYHOM CBETE
[Neti3@x 3UMHUI ¢ TEMHBIM TIep CIHIM 1:300—1:400 2,47—2.,60
MIJIAHOM MIPH COJTHEYHOM CBETE
[leii3ax ¢ 0OYEHP TEMHBIM TP CIHIM 1:300—1:1000 24730
IaHoM Ha poHe OeTbIX 00nakoB
3naHus TeMHbIe Ha poHE HeOa 1:100-1:200 2,0—23,
31aHus cBeTiIbe HA oHE Heba 1:3—1:10 0,5-10
VY3Kkue 3aTeMHEHHBIE YITHIIBI C 1:100-1:500 2,0—2.,69
OTIQTbHBIMH 31aHUSMHU, O CBEIICHHBIMHU
COJTHIIEM
TeMHBIC TIPOJTIETHI, APKU MOCTOB U 1:1000-1:10000 3,0—4,0
BOPOT C SIPKO OCBEIIEHHOH COJTHIIEM
JaJbIo 32 HUIMHU
I'pynmel B coMHEUHBIH 1€Hb B 1:20-1:300 0,3—2.,47
3aBUCUMOCT OT I[BETA OASKIbI U
HampaBlICHUS CBETa
['pynnel B macMypHBIi 1eHb 1:10—1:60 1,0-1,77
Du3Ky nbTypHUKH Ha QOHE CHera 1:8—1:10 0,9—1,0
IMopTpeT co CBeTIBMU BOJIOCAMH Ha 1:10-1:12 1,0—1,07
(hoHE OTKPHITOTO MeH3aKa MpH
COJTHEIHOM OCBCIICHUHU
[MopTpeT ¢ TeMHBIME BOJIOCAaMU Ha (OHE 1:20—1:100 1,3-20
OTKPBITOrO Meif3aka NpH COMTHEYHOM
OCBCIICHUH
BuyTpenHnii Bux koMHarsl (03 OKOH B 1:8—1:12 0,9—1,07
Kazpe)
BuyTpenHuii BuJ| CBETIONH KOMHATHI, 1:100-1:500 2,0—2,69
CHUMAaeMOW IPOTUB OKOH 0€3 TIOICBETKH
BHyTpeHHUI BUI TEMHO T KOMHATHI, 1o 1:100000 10 5,0
CHUMAeMOW MPOTUB SPKO OCBEUICHHBIX
OKOH 0€3 UX MOACBETKH (HOTOBCIIBIIITKON
MaruHbl CBETJIOOKpallICHHbBIE 1:40—1:100 1.6-20
MamuHbl TEeMHOOKpaIIEHHBIE C 1:100—1:10000 3,0—4,0
MOJTUPOBAHHBIMU JICTATSIMH
[TeuyarHbIil TEKCT 1:20—1:30 1,3-147
[leyaTHBIE NOJIy TOHOBBIE PUCY HKU 1:4—1:5 0,6—0,69
Pucynku tymsro Ha Oenoif Oymare 1:40-1:50 1,6-17




T absmra 6

Knaccud nkanust 00BbEKTOB 10 UX UHTEP BALy SIp KOCTEN

KauectBenHas xap akrepuctvk a | Hren Ban ap kocren

KOHTpacra 00beKTa COOTBETCTB |Cp e/IHee
VEOITTUA RHAUSHUE

OueHb MaJTOKOHTpP aCT HBIN 0,3-0,47 0,38(0,4)

M aytoKOHTp aCTHBII 0,6—0,9 10,75 —
HopmansHoro konTpacra 1,0—1,47 11,23(1,2)
Konrpactherit 1,6—2,0 1,8 —
OueHb KOHTp aCTHBIM 2,17-3,0 2.58(2,6)
Ype3mep HO KOHTP ACTHBIM 4.0 n Bpie (4,0 -

OGosHaunm uepes B u BY sApkocTM JBYX y4YacTKOB OOBEKTa, KOTOPBIE CO3JadyT Ha
¢doromarepuane ocsemieHHocTH E; 1 E,. IIpu cbhemke ¢ BbIiepKKOH ¢ cex (poTOMaTEp Masl MOy UUT

JIBE KCIIO3UI MU (KoytmdecTBa ocBemienns): H;=E; t u H,=E, t. [lockonbKy EIZkaﬁ E~=kB 36 TO
H, = kBt w Hy=kkBJt. (10)

[Tocne nposBieHus nmox skcno3uiyed H, Ha HeraTWBe MOJYyYHTCS MOYEpPHEHHE C ONTHYECKO i
wioTHOCThI0 Dy, a mox skcno3uumeit H,>—D,. Pa3Hocte (MHTepBan Ad ) MEXKIy HUMU COCTAaBUT
Ad =D, -D,

JIyist p emieHns MoCTaBICHHO M 3a/1a4M TIp osiorap udpMupy em Boip akenus 10:

LgH,=IgkB “t u lgH,=IgkB %°t. Bo3bMeM uX pa3HOCT:

Lng - lgI_IQ = lng gﬁt - lng 106t

CrnenaB nipeoOpa3oBaHus U COKP aIllCHUsI, TIOTY YAM
IgH-IgH,=1g kB¢ -Ig kB’ .

BhIpasyB pasHOCTh JIOrapM(pMOB SKCHO3MIMI M sApKocTeil yepes AlgH u Alg B, momydnm
3aBHCHMO CTh

AlgH=AlgB”. (11)
CornacHo mociaeHeMy paBeHCTBY 3ameHuM B Gopmyne 3 Alg H senmuunoit Alg B :
Ad
R —— 12
7,—1@2 Alg B()6 ( )

Takum 06pazom, k03(pGUITHEHT KOHTP ACTHOCTH, /10 KOTOPOTO TP OSIBJICH HETaTUB, MO KHO TaKKe
BBIPA3UTh OTHOIIICHUEM TMpUpAIICHHs (MHTepBalla) ONTHYECKUX IUIOTHOCTEH TMOYEepHEHUU K
Pa3HOCTH SIPKOCTEH 00BEKTa, NX BBI3BABIIIHX.

N3 Gpopmy sl 12 Haxomum
Ad =y, *AlgB”. (13)

CrnenmoBatenbHO, MpHpAIICHUE IUIOTHOCTU TodepHeHui ( Ad ), BhIpakaroliee pa3sHOCTh IBYX
NOYEPHEHUH y HEraTUBHOI'O M300paKeHMs, 3aBUCUT OT KO3 (UIIMEHTAa KOHTPAcTHOCTH (7, ) H

pa3HOCTH JIorapu(pMOB OTHOLICHMSI APKOCTEH [IBYX y4acTKOB oObekTa. Uem Oosbmie y,,, U

Alg B° , Tem Beie Ad .

Bennunna mpupamienus Ad onmpenenser rpajalyio TOHOB HETaTHBHOTO H300paXeHHsS: NPU
HEOONbINNX 3HAYEHUAX Ad rpajaiys TOHOB y HeratuBa Oy JieT msaekou (MalOKOHTPACTHOW), a IpH
OONBIIMX WX 3HAUYCHUSX — owcecmkoll (KOHTPACTHOM), CpeIHHE 3HAYCHUs] DTUX BEIMYHH JAl0T
HOPMATIbHYIO 2 Paoayuio moHo8.

Ecnmu BMecTO pasHOCTH SPKOCTeW COCEIHHX YYacTKOB OOBEKTa B3SITh OTHOIICHHUE €ro
MaKCUMAIIbHO M IPKOCTH K MUHUMAJIbHOM, T. €. MHTEPBAJl €ro SIpKOCTEN, TO MOy YHM 3aBUCUMOCTh



MHTEp BaJla ONTUYECK UX INIOTHOCTEN Heratusa ( AD") oT uHTepBana sspKocTeil 00beKTa U 7,

ADHEZ zyuez (lgBoh' _lgBoﬁ ) ( 14)

Makc MUH

3ameHssl pa3HOCTh JIOrap UPMOB sIp KOCTEH CUMBOJIOM [ , TIOJTY YUM
AD" =y"* %], . (15)

DTOT BBIBOJ OTHOCUTCSI K CIIy4ar0, KOI/1a HEraTUBHOE K30 Op aKE€HUE T10 CTP OEHO NOoYep HEHUAMU
NP IMOJTMHEWHOTO  y4YacTKa KPHWBOM TMOYEPHEHWH, T. €. KOIJa BBIAEpP)KKa OblIa OmpezeieHa
npaBwibHO. [Ipu mepenepkke U HENOAEPIKKE, OCOOCHHO 3HAYMTENBHBIX, 9Ta 3aBHCHMOCTb HE
co0mroIaeTcs.

®opmyna 15 ycraHaBiIMBaeT 3aBMCUMOCTh MHTEpBalla ONTUYECKUX IUIOTHOCTEH HEraruBa OT
UHTEpBaja sSpKocTell 00bEeKTa ChEeMKU U KO3()PUIMEHTa KOHTPACTHOCTH, O KOTOPOIO BEIOCh
np osiByienne. CormnacHo 3to#t popmyne AD™ =y " *[  tem Oonblie, yeM Boie AD™ u [,

Ho dopmyna 15 He yuutbiBaeT BAMSHUE pacCesTHHs CBETa B (pOoTOAMMapaTe, BEIMIMHA KOTOP OT'0
3aBUCUT OT KOHCTPYKLIMHM OOBEKTHBA, CTENEHM UYEPHEHUS CTEHOK Kamephl oToarnmapara,
OTpaXKaTeNbHOM CMOCOOHOCTH TOBEPXHOCTH (OTOIVIEHKU W XapakTepa Qortorpadupyemoro
oOBeKTa.

PaccesHHbIfl CBET, HaKJIaAbIBAasChb HA ONTHYECKOE M300pakeHHE OOBEKTa ChEMKH, OCBETISET
€ro, BCIIEICTBUE YEro YMEHBIIAIOTCS WHTEPBAT SAPKOCTEW ONTUYECKOTO M300p akeHHUs 00BeKTa U
KOHTpacT Mexmy ero aeransmu. [logoOHOe sBlieHHE HAOMIONAeTCs W MPH paccMaTp MBaHUU
m300pakKeHUs Ha DKpaHe TeNeBU30pa, KOrja IOMENIeHHe CWIBHO ocBemeHo. JlocTatodHo
MOTY LUUTh CBET, YTOOBI KOHTP aCT N300p aKEHUsI Ha K aHE y BEJINUMIICS .

Takoe yMeHbIIIeHHE KO HTpacTa n300p aykeHust B (hoToarmap are Beip akaercs: (hop My joi

L,=B.1,, (16)
rae /, — uHTepBal APKOCTEH ONTHUYECKOro M300p akeHus, [, — KO3 QUIIUEHT OTep U KOHTpacTa

OT CBETOpACCesIHUA U [, — MHTepBal AP KOCTEil 00bEKTa.
Koa¢pumment norepu KOHTpacTa 3aBUCHT OT yPOBHS SPKOCTH OOBEKTA: YeM OH BHINIE, TEM
Oonbire 3HaueHne [, . IIpu cnabom ocBemeHny, HanpUMep B IacMy p HbI JIEHb, 0CO OEHHO OCEHbIO,

K03 QUIIEeHT TOTepH KOHTPACTHOCTH MO0 OTIMYAETCS OT €IUHHUIIBI, U UM MOKHO TpeHeOpeyb
NP U pacuerax, 0 KOTOPbIX Oy IET CKa3aHO HIDKE.

KoapdummeHT mOTepu KOHTpAcTa HEOAMHAKOB Yy ONTHYECKOTO W300paXKEHHs: B TEHAX
n300p &KEHUsI OH 3HAYUTENBHO Ooiblle, yeM B cBeTax. Kpome TOro, ero BeIMYHMHA 3aBUCUT OT
pa3mepa IUTONIa I, 3aHMMaeMOH SIPKUM y4YacTKoM m300pakeHus. Hampumep, korna 6e3o0madHoe
HEe0O0, WK HEOO C JIETKUMHU OeIbIMH OOJIAKAMH, WM SIPKO OCBEIICHHBIM CHEXKHBIHM MOKPOB U T. .
3aMOJHAIOT 3HAYMTEIBHY IO YacTh Kajpa, TO MHTEP BaI P KOCTEH ONTHY ECKOTO M300p aXKeHHsT Oy AeT
MEHbIIIE, YeM BBIIIIE€ UHTEP Ball APKOCTEN 0ObEKTA.

Ecin B xagpe umerorcst HeOONbIIME SPKO OCBEUICHHBIE YYaCTKH, MpeEANO0KUM HCTOYHUK U
CBETa B HOYHBIX CHUMKAaX, OeJblii BOP OTHUUOK WU Oerble YKpalleHus! pU MopTp €THOM CheMKe U
T. A., TO UHTEPBAJ SIPKOCTU ONTUYECKOTO HM300p AXKEHUS MAJIO OTIMYACTCSl OT MHTEpBaja spKOCTH
o0beKTa.

B 3aBucrMMOCTH OT BEeMUYMHBI MHTEpBaIa SpKOCTeil o0bekTa (cM. Taba. 5 u 6) U XapakrTepa Ux
pacrmoyio)keHuss B KaJpe MOXKHO TPHHATH TPHUBEACHHBIE B Tall. 7 CcpeAHHe 3HAYCHHs
Kod(dunmeHTa MOTepu KOHTpacTa, KOTOPBIMA W TOJNB30BaTbCA U1 TP MOJKEHHBIX PacdyeToB
WHTEp BaJla ONTHYECK M X INTOTHOCT € HeraTuea.

[Tp umep br.

1. ®otorpadhupyroT JETOM C HOpMaJbHOW BBIIEPIKKOW mMei3ax Oe3 mepeaHero IUIaHa,

OCBEILEHHBIN COJIHIIEM, B KaJpe HeOO 3aHMMaeT 3HaYUTeNbHY 10 mIommaas. CoriacHo Tadil.

5, ero MUHUMaJIbHBII MHTEpBan sipkocrei /, =1 Toraa uHTEepBan ApKOCTEH ONTUYECKOTO
n300p axkeHus, cornacHo tabdi. 7, cocrasur [, =1x0,6 =0,6.



Tabnuua 7
Cpennee 3HaueHIE KO3 QUM EHT A TOTEP M KOHTPacTa ONTHIECKOr0 U300p aKEHUS

XapakTep UCTHKA OOBEKTa Koadpument Pc

OOBEKT C 0YeHb OOJIBIITMM MHTEP BAJIOM sipKocTtel (0T 2,17 10 4) 0,6
OObekT co cpemHuM wuHTEpBaioM sipkocreit (ot 1,0 mol,47),] 0,6
VIMEFO IIMH 3 HAYM TENIbHbIC Y YaCTKH C OOJIBIION SIP KOCTHIO
OOBEKT C MOBBIIICHHBI M UHTEP BAIOM sipKkoctei (ot 1,6 10 2,0) 0,7

OOBEKT co cpemHuM wuHTepBaioMm spkocrei (ot 1,0 nol,47), y| 0,8
KOTOPOT0 HET 3HAYUTEIHHOT0 Y YacTKa ¢ OOJIBIIOH P KOCTHIO

OOBeKT ¢ MasTbIM UHTEp BaIOM sipKocTel (ot 0,6 10 0,9) 0,8
OOBEKT ¢ 04YeHb HEOOIBIMM HHTEp BasioM sipkocteit (ot 0,3 mo 0,47) 0,9

2. CHUMAIOT 3TOT MeW3aX MPU PaBHBIX yCIOBHUSIX OCBEIICHUS U AKCTIOHHUPOBaHUS, HO HEOO B
KaJpe 3aHMMAaeT He3HauMuTelnbHYy!O Iomans. Torma, cormacHo Ttabum. 7, f.=0,8, a uHTepBan

SIPKOCTEN ONTUUECKOro U300p axxeHust yoxe pasnserca /, = 1x0,8 =0,8.

BenenctBue dWero y BTOpOro HeraTtWBa IPU PAaBHBIX YCIOBHSX TPOSIBJICHUS HWHTEpBall
OIITUYECKUX TUIOTHO cTei Oy JieT 0oJIbIne, YeM y MepBOoro, T. €. M300p aKeHHe Ha HEM IOy YuTcs 0o-
Jiee KOHTP aCTHBIM.

Bl 7

Puc. 20. Cxema, MOSCHSIOIIAs CyIIHOCTb HHTEPBaNa OITHYCCKHX
IUIOTHOCTEH MOYEpHEHMH HeratuBa: [— CIOKET, 2— IIKaja ero spKOCTel,

Hee o o
AD3 — HUHTCpBal IUIOTHOCTEM HEraruBa IPHU HOPMAJIBHOU BBIACPIKKE,

ADZ‘)‘?— IpH HEIOJIEPKKe, AD;QS—HPI/I TIepeIepIK Ke, ADgee— npu

Hee

HEOAOMPOABICHUN nu AD7 — IIpHu TMEPECTIPOABIICHUU. BepTI/l](a.]'[LHLIe
MPAMOYTOJBHUKA YCGIOBHO 0003HAYAOT BEIMYUHY ONTHYECKOH ITIOTHOCTH
MIOYEPHEHUH

3aBUCUMOCTh ~ MHTEpBaja  ONTHYECKUX IUIOTHOCTEH
HeraTMBa OT WHTEpBaJla SAPKOCTEH OMNTUYECKOTO U30-
Opaxenust U ko3 duipieHTa KOHTPACTHOCTH, IO KOTOPOTO
Ip OSIBJIEH HETaTWB, MOXKHO BBIPa3UTh , 3aMEHHUB B (popMyJie

15 3nauenwue /) 3nauenuem [, AD" =y -l (17) Takum
o0pa3oM, unmepsan OnmMuyeckux NIOMHOCMeEU He2amued
NPAMO NPONOPYUOHATIEH KOIPDuyuenmy KOHmpacmHocmu
Hezamuea U UHMeEpP8ANy ApKocmell onmuyeckoe o
uzobpasicenua , T. e. popmyna 17  ycraHaBIuBaeT
3aBHCHMOCTh MHTEpBajia ONTUYECKUX IUIO THOCTEH Herarusa
OT Y CJIOBHIA TIp OSIBJICHUS ¥ Xap aKTepa CHUMAEMOTO 00 EKTa.

Haiinennas 3aKkoHOMEpHOCTh OUeHb BaKHA JUIA
TIO3UTHBHOTO TIPOIECCca, TaK KaK OIpeNesieHUe BeJMYHHbBI

AD"™ | naxke mpumepHoe, oOneryaer noadop GporoOymaru K Her aTuBy .

W3 BeimenpuBeneHHONH (OpMyJIbl €lle BBITEKAIOT TPU BAXKHBIX JUISl NMPAKTUKHU CJEJCTBUS,
KOTOp ble OTONIIOOUTEND B CBOEH paboTe JOKEH Y UUTHIBATD.

1. BennmurHa WHTEpBaJIa ONTUYECKUX TUIO THOCTEN MOYEPHEHUN Yy pa3HbIX HEraTUBOB HA OJHO U
(OTOIUIEHKE 3aBUCUT TOJILKO OT MHTEpBAJa SPKOCTEH ONTHMYECKOrO0 H300pKEHUs CHHUMAaeMbIX
O00BEKTOB, IOCKOJIbKY BCE HEraTMBbl Ha HEW OBIBAIOT MPOSBJIEHBl JIO OJHOTO 3HAYEHUS
ko3 duumenra koHTpactHoctu. Hampumep, ecnu QoromieHnky oOpabareiBate npu 20° B
npossurene Ne 2 unu B JI-76 B TeueHUe BpEMEHH, yKa3aHHOTO Ha yNAKOBKE, TO ¥, 6Cex Kaopog

oy ner paBHsATHCA 0,8.
2. IlomHoe COOTBETCTBHE HHTEpPBAIa ONTUYECKUX IUIOTHOCTEH TMOYEpHEHWH HeraruBa U
WHTEp Baa PKOCTEH ONTUUECKOT0 M300p AKEHUSI HACTYTaeT, Koraa K03 UIMEeHT KOHTPaCTHOCTH,

JI0 KOTOPOTO TP OSIBJICH HEratuB, paBeH eauHuie. Ecinu on 6oibie equauipl, To AD™ Gonbine /;



ecnmu MeHbIlle— TOo AD" wMenbiie /. BenwmuumHy K03 (dHIIMEHTa KOHTPACTHOCTH PeryJupyIoT,
U3MEHAS 1P OJOJDKUTEIBHOCTh IPOSBIICHUS: YKOpauuBas €ro, YMEHbIIAKOT ), , YJUIMHAS —
Y BETMYMBAIOT.

3. HuTepBas ONTHYECKUX IUIOTHOCTEM TMOYEPHEHWH HEraThBa HE 3aBUCHUT OT BEJIHYUHBI
BBIJIEPKKH, €CIIM MPHU ChEMKE UCIIOIb3YeTCs MpsIMOJIMHEIHAas 001acTh KpHUBOW MoYepHEHUH. DTo
ObIBaeT, korja GororpagupyroT 0OBEKT ¢ HEOOIBIIMM HHTEP BAIOM sipKOCTel Ha (hoTOMaTep naje ¢
6onb1oi gortorpaduyeckoil mupoToid. B 3TOM ciyyae, Kak HW3BECTHO, MOXET ObITh HECKOJBKO
«TIp aBUJIbHBIX» BbIIepxKeK. Kajkias u3 HUX 1acT HeraTUBHO € M300p KeHHE, MoYep HEeHUsS KOTOP Oro
Oy/y T JNeXaTh Ha Pa3HBIX yUYacTKax 00JIaCTH Mp ONOp HHOHATLHO U Tiep ejauyl Kp MBOM MOY ep HeHH i.
UeM Oonbllie «IpaBWIbHAsA» BBIIEPIKKA, TeM Ooyiee TUIOTHBIM TIOJYUYUTCSl HEraTHB; 4YeM OHa
MEHbLIe, TEeM MeHee IUIOTHbIM Oyner HeraruB. OJHAKO HMHTEpPBAJl ONTUYECKUX IUIOTHOCTEH
NOYEepHEHU I y BCEX TAKUX HEraTUBOB Oy JIET OJINHAKOBBIM.

[Ipu cremke ¢ OONBIION HEMOACPIKKOW WIN TIep elep )KKOW MHTEPBaJ ONTHYECKUX TUIOTHO CTEH
HEraTuBa 3aBUCUT OT BEJIMYMHBI BBIACPIKKHM, TaK KaK TI'PAJAMEHT KPHUBOM NOYEPHEHHH B ITHUX
o0J1acTA X He SIBJIETCA BEIMYMHOM MOCTOSHHOM, a M3MEHSeTcss B 3aBUCUMOCTH OT KOJIMYECTBA
OCBEIIEHMS, T0ICICTBOBABLIEIO HA CBETOYY BCTBUTEIbHBI I CIIOM.

HaubGonbmeit Bennunael AD™ 1ocTUraeT npu Mnp aBWIbHOW BBIIEPIKKE U NP OABIECHUA A0 ), .. .-
bonbmag Henonmeprkka WiIM NEpEAepIKKa, 3HAUUTEIbHOE HENOIIP OSIBJICHUE WIM IIEp €Ip OsIBJICHHUE

Y MEHbIIAI0T MHTEP BAJI ONITHY €CKUX IUIOTHO cTei Heratusa (puc. 20). B nocnennem cinyyae — u3-3a
oOpa3oBaHus 00JIbLION By aJIH.

10. BIMSIHUE CEHCUTOMET PUY ECKUX ITAPAMET POB HEI' ATUBA HA
IHO3UTUBHbBIU ITPOLECC

ITepen dororpadmdeckoii meyaThio HEOOXOAMMO YCTAHOBHTH, MOKHO JIM HETIOCpP €JCTBEHHO
HOJIYYUTh OTJIMYHBIM (POTOOTHEYATOK C JAHHOTO HEraruBa WIH JUIS 3TOro HEOOXOJHMO €ro

TP €ZIBAP UTEJIBHO Y CHJINTh, OCIIa0MTh, MOJBEPTHYTh KaKOH-TMOO ApyTod oO0paboTke, Win JIF000e
€ro WCTpaBJICHWE HE JacT TNPHEMICMBIH OTmedaTtok. Takoe 3aKiIoueHHe JeTaloT Ha OCHOBE

dHalIM3a TI'padaldlUOHHBIX H CTPYKTYPHBIX CB OHCTB HeraruBa. Fp AIalTUOHHBIC €ro I1ap aMCTpP bl

CIy>KaT KpuTepusiMH Ui noabopa (oroOymaru, a CTpYKTypHbIE MapameTrpbl OIpeAeNIsoT
p e1eIbHO IOy CTUMBI i MaciITal y BeIU4eHus! 103 UTUBA.

I'pagaimonHbsie  cBOMCTBA HErarMBa  ONPEACNSAIOT  CIEAYIOIIME  CEHCHTOMETP MYECKHE
nap aMmeTp bl:

1) BenmuurHa ONTHUYECKO i TNIOTHOCTHU BY i, D,

2) HaMMeHbIIIasl ONTHY €CKasl INIOTHOCTh TouepHeHus1, D,

3) HauboubIIas ONTUYECKAs TUIOTHOCTh MOYep HEHUSI, D .

4) onTryecKasi TWIOTHOCTh TOYep HEHUS CIO’KETHO BAXHON I eTanu u300p axenus, Dy,

5) uHTEpBa ONTUYECKUX IUIOTHOCTEH IMOYepHEHUH, AD" =D e =Dy
6) oOriast (MHTErp aTbHAst) ONTUYECK asl TWIOTHOCTh HeraTuBa, D, +D 4. /2

7) k03¢ pUIMEHT KOHTP ACTHOCTH, 10 KOTOPOr'O Mp OSIBJIEH HEraTuB, ¥, . .

CTpyKTypHbIC CBOWCTBA HETaTMBa XapaKTEpHU3yIOT CIETy IOIIUe apaMeTphl: 1) 3ep HUCTOCTh, 2)
PE3KOCTh U300p &KeHUsI U 3) CTENeHb Pa3p elIeHNUs] MEIKUX e Tale .

Hwxe paccMoTpuM, KakuMe YHCICHHBIE 3HAUCHHMS STHUX IMapaMETPOB HEraTuBa SIBJSIOTCA
HaAWIy YIIUMH JUIsi TIO3UTUBHOTO TPOIecCa M KaKWe OTKIOHEHHS OT MX ONTHUMAIbHBIX BEIWYUH
JIOITY CTUMBI.

OnTryeckasi IVIOTHOCTh BYyaJsiu, D, TP €ICTaBJISIET COOOH, KakK yKe y Ka3bIBAJIOCh, TIOYEp HEHHUE,
oOpa3oBaBIieecs B MpoLEcce MPOSBJICHHUS HA TEX YYacTKaX HEraTuBa, /i€ CBETOUY BCTBUTEINbHBI I
croit (hoToMarepuana He MOABEpPTaCcs BO3JACHCTBUIO CBETA MP U HKCIOHHP OBaHUU. Benuunna By anmu
3aBUCUT OT BEIHYHHBI CBETOUY BCTBUTEIHHOCTH HeratuBHOro ¢otomatepuana. [lo TOCTy ona e
nomkHa 6b1Th BbImIe: 0,05 — y mieHok «®oto-32»; 0,1—y «PoT10-65»; 0,15 — y «DoT10-130» u
0,2—y «®ot1o-250». Ha n300p TOXpOMAaTUUYECKHX U H30XPOMATHYECKUX (POTOIUIACTUHKAX BY b
HECKOJIbKO BBIIIE 3TUX MOKa3aTeneil.

Ha puc. 21 npuBeaeHs! MIKaibl, O KOTOPbIM MOKHO Kad€CTBEHHO OIIp €e/IUTh, UMEET HEraTHUB
TIp MEMJIEMY 10 WJTU CITMLIKOM OOJIbIITY IO BEJIMYUHY BY JIH.

Ecnmu weratmBHBIN (oToMarepuan o0JiagaeT TOBBIMIEHHOW Byallblo, HampuUMep H3-3a
JUTUTENBHOTO €r0 XpaHeHUs] B He OJ1aronp usiTHBIX



Y CIIOBHAX, TO B TCHAX HEraTHuBa

waSanu I 40" fonvuoi Menbyaliiie  IeTanid  OOBIMHO  HE

o° I npopabareiBatoTcsi. [losTomMy Ha Takux

Sonuw bt - s HEraTUBHBIX (hoTOMAaTEpHalaX CHUMATH
HE p eKOMEH]TY €TCSl.

ADMT Lo Bemnmunna Byamu D, 3aBUCHT OT

weya \ o TP OOJIKUTENTL HOCTH TIp OSIBJICHHIS :

Dwwn l HaW M€ Hb ITICH OHa Oy et npHu

x0p Tm———— HEJIOTIP OSIBJICHHUH, HAuWOONbIIeH — TMpH

TIep eT1p 051 BIICHUH.

AD" wpfanmuad Kak y»Xe yka3plBaioch, BO BpeMs

neva _ sty 9KCIIOH U OBAHHMS Ha

._D“““ . . _‘3 CBETOUY BCTBUTENbHbII cloi

. oR —E (doromarep nana HaKJIabIBAETCS

o napasuTHOE OCBEIICHUE, 00p a3y romieecs

Pue. 2. u3-3a paccesiHUsl CBeTa OOBEKTHBOM U

PaaTe'IHKE BAIH J'II:F‘-IL‘FJHE‘HHﬁ HaT3 FIna
CTCHKaMHd  KaMmepbl ¢doroanmapara,

KOTOpOE€ yMEHbIIIAeT KOHTPAcT HEraTHBHOTO H300paKeHMs H3-3a 00pa3oBaHMS paBHOMEpPHOTO
MOYEpHEHUs TaK Ha3bIBAEMOM By alM 3acBETKU. UeM JMTeNbHee BBIIEpIKKA, TeM OOJbIIe BY alb
3aCBETKH, OCOOEHHO INpHU Ieperp OsIBJICHUH, TEM MEHbILE JeTajell y HEeraTMBHOIO M300p aKeHUs,
npuyeM HauOoJbIas MoTeps Aerayneil Oyer B TeHAX M300paKeHHs, a B CBETaX — 3HAYUTEJIbHO
MEHbI1Iasl.

Byanv ecex eudoe yoaunsem 6vl0epicKy npu newamu. HamMeHbIas ONTHYECKas IUIOTHOCTb

nouepHeHus HeratuBa, D = HaspiBaeMasd Qortorpadgamu B OOMXOJE «IIyOOKMMH TEHAMH
HEraTuBay», MpeEACTaBIsieT co00il Hamboyiee MpO3payHblii y4YacTOK HEraTMBHOTO HM300p ayKEHHS.
BenvunHa ero mouepHEHUs OIpeAensieTcss KOJIUYECTBOM OCBEILIEHHs, MOy YEHHbIM HEraTUBHBIM
¢dboToMaTepaIoM OT Hanboee TEMHOIO y4YacTKa 00bEKTa ChEeMKHU, U P OJOHKUTENBHO CThIO TP O-
saBJeHus. Takol yuyaCTOK Ha HeraTHMBE BH3YyalbHO ompenensiercs Jjerko. CreneHb ero
HETIP 03payHOCTH B MPAaKTUKE (OTONIOOUTENS KaueCTBEHHO OIICHWBAETCS COIOCTaBICHUEM C
OIITHYE CKOH IO THOCTHIO BY aJTM HA y YaCTKAX HEraTHBa, He MOABEPTHY ThIX JECTBHIO CBETA.

BennmunHa MUHMMAaIbHOW ONMTHUYECKOM TUIOTHOCTU TOYEPHEHUs Y HEraTHBOB C Pa3lIMUHBIMU
CIOKETaMH KoJieOneTcsl, Kak IOKa3ajJd HM3MEpEeHHs MHOTMX HEraTHBOB, BEChbMa 3HAYMTEIbHO.
Takoke yCTaHOBJICHO OTCY TCTBHE KaKOW-TN00 cBsI3U Mex 1y D, ¥ BUIOM CIOKETa.

HeoGxonumo BbIOMparh TakylO BBIAEPIKKY MPHU ChEMKE, YTOOBI KOJUYECTBO OCBEILEHHS OT
HauOoJIee TEMHBIX YYacCTKOB OOBEKTa AaBATU Obl TIOUYEpHEHHS, COO TBETCTBY IOIIHE HIDKHEH 4acTu
o0acTi Mp ONoOp IMOHANILHOM Nepenayu KpuBoil noyepHeHud. OgHAaKo, Kak NOKa3aja IpaKTUKa,
noytu Oe3 ymepOa A KadecTBa IO3UTHUBHOIO M300paXeHHWs MUHUMaIbHAs OMNTHYECKas
IUIOTHOCTh Yy HEratuBa MOXKET OBbITh HECKOJIbKO MEHbIE ONTHYECKOW IUIOTHOCTH Haudana
NP SMOJTMHEHHOM 00J1aCTH KPHUBOM MOYEpHEHMH, T. €. JIeKaTh B CaMOW BEpXHEH YacTH 00JacTu
HEJI0JIep HKEK.

Ecnmn ’xe MuHMManbHasg ONTHYECKAas IUIOTHOCTh IIOYEPHEHUsS] 3HAYMTEIBHO P EBBILACT
ONTUYECKY 0 IJIOTHOCTh Hadyasla IpIMOJUHEWHOM 00JacTH KpHBOM MOYEp HEHUH, YTO BBI3BIBAETCS
OOJNBIION BBIACPIKKON, TO TaKOW HEraruB OOJIaaeT TOBBIIMICHHOW ONTUYECKOW TIUIOTHOCTBIO H
YBEJIIMYEHHOM 3€pHUCTOCTHIO. [lewarb ¢ Hero 3atpynaHena. Ilostomy, ecnmu WMHTEpBan sIpKOCTEH
o0bekTa u poTtorpadudeckas mmpora*

o dororpaduueckasl IMHUPOTa — HHTSPBAT KCMO3MIMH, OTPAHMYCHHBI TOYKAMH Hadalla M KOHIA MPSAMOJMHEHHOTO
ydacTka KpuBoil mouepHemnil. OHa xapakTepusyer CHOCOOHOCTH (oToMaTepuara C OJMHAKOBOH CTENEHBIO
KOHTPACTHOCTHU IIepElaBaTh Ha HEraTHBE OONBIINHA WIM MEHBIIMH MHTEPBaT SPKOCTel 0Obekra cheMku. Yem OGoJblie

¢doTorpaduueckas mWUpoTa, TeM Ooliee 3HAYMTENBHYIO Tpajaluio spkocTedl oObekra GoTomMaTepuan BOCHPOU3BOAUT
MOYEPHEHUSIMH, ITPOTIOPLHOHATEHBIMU dKco3uImaM. DoTorpaduieckas mMpoTa MEHBIIE NoJIe3HOH (ororpaduueckoit
MHPOTHI (CM. pUMedaHue Ha cTp. 47).

HEraTMBHOT'O MaTep uaja MO3BOJISIIOT P OM3BECTU ChEMKY C PSIAOM P aBUJIbHBIX» BBIIEP KEK, TO

HAJI0 T0JIb30BaThCsl MUHUMAJIbHOW M3 BO3MOKHBIX.

[IpeBplllieHEe MHHUMAIBHOW ONTHYECKOW TUIOTHOCTH Han BenwmuuHoW Byamu (D,,,—D)
IIOKa3bIBAET, KaK IEpelaHbl MeNbyaillive JeTalu B TEHAX Herarusa, T. €. B €ro IpOo3pauHblX
MecTax. YeM MeHbIle Byaib Y HEraTMUBHOTO (poToMarepuarna, TeM OOJbIIe IMOJydYaeTcs AeTalei
(puc. 22) Ha HeratuBe (pa3yMeeTcsl, €CIIM BbIIEPKKa NpaBWIbHAs, TPU HEJOJEPKKE U MEp EAEP KKE
y HEraTMBHOTO M300p aKEHHsI MEHbILIE JIeTalIeH).



a5 Puc. 22. Cxema, mimtoctpupyommas BIUsHAE BEINYNHEI Byann (D) Ha nepenady

. 1 _
0.4 JeTaield HeTaruBHBIM M300pak eHreM. Y TepBoro otomarepuaia DO = 0,08, y sroporo

2
l)0 =0,14 . osromy KomruecTBO 0CBelIeH s, TorapiM KTOpOro paseH 0,1, Ha mepBOM

¢z
(boromaTepuate qact n300p @K EHUE AETATH, TAK KaK €€ M0YePHEHHE NPEBBIIIAET INIOTHOCTh

o3 ByaJii; Ha BTOPOM — HE€ 1aCT U3-3a paBCHCTBA NOYECPHCHUA U BY ATU

0.1 .
: KakoBa >xe Hambosee OnaronmpusiTHas BEIWYMHA MHHHUMAIbHON

ONTUYECKOH MIIOTHOCTH MOYEpHEHHs JJIsl TO3UTUBHOIO  Tpouecca’?
OmbIT TOKa3bIBAET, YTO KOTJa TJIyOOKHE TEHW HEraTHUBA CJIUIIKOM
npospaunsl (D,,,=0,08-0,15), To medath ¢ TaKOro HeraTHBa 3aTPyJIHEHA W JETald B TEHAX
MO3UTUBHOTO M300paKEHUs] MOTYT HE BBIUTH, XOTS HAa HETraTMBE OHU UMEIOTCA. B 3TOM ciydae
npuOeraloT K 4YaCTUIHOMY WIIK oOmieMy ycuneHuto. CTaTuCTUKOW yCTaHOBIIEHO, YTO CIOKETHBIE
HEraTHBbl ¢ MUHHUMAaJIbHOW OMNTHY €CKOM TIOTHO CThIO0 0,4—0,7 SIBASIOTCS XOPOLLIUMH, P a3y MeeTcsl,
€ClIi JIpyTHe MX TOKa3aTelld, paccMarpuBaeMble HIDKE, Oy Iy T yIOBJIETBOP UTEIbHBIMU (CM. PHC.

0 @& 42 03 04 o8 IgH

Y HeratmBOB €O ITPHUXOBOM pemnpoaykiwmend D,,, JOIKHA OBITh MUHUMAILHOUW MPH CaMOMU
HE3HAUYUTEITLHOM Byainu. Y HEraTMBOB C TOJY TOHOBOW penpoaykimeit D,,, MokHa 00ecneduTh
np opabOTKy JeTajieil B TEHS X.

[Ipu cheMKe HaTypHBIX CIOKETOB W pENpoayMpOBAaHUM BBIIEPKKA U TMPOSIBJICHUE JOJKHBI
UMETh TaKyl0 MpOJODKUTENbHOCTh, YTOOBI HA HEraTuBE IMOJYYalloCh ONTHMAIbHOE 3HAYeHHE
MMHMMQJIbHOM ONTUYECKOW IUIOTHOCTH TIIOYEPHEHWSI IIPHU BO3MOXKHO MEHBIIEH ONTHYECKO M
IJIOTHOCTH OCTAIBHBIX yYacTKOB HeraruBa. HaumOomnpimas omnTuyeckas IUIOTHOCTh TOYEp HEHUS
HeratuBa, D, Ha3pBaercs ¢oTtorpadamu B OOMXOJE «CHUIBHBIMU CBETAMH HETaTHBa». JTO
HanOoJIee HEeIpO3pavHbld YYaCTOK HETAaTHUBHOTO M300pakeHUWs. BenmndnHa modepHEHU ero 3aBu-
CUT OT KOJIMYECTBA OCBEUICHUs, NIOJEMCTBOBABIIEIO HA CBETOYY BCTBUTENIbHBIA CIIOM HEraTUBHOTO
dboromarepuarma oOT Haumbonee SIPKOW YaCTH OOBEKTa CBEMKH M OT TP OJOJDKUTEIHLHOCTH
TP OSIBJICHUS .

Jns mMakcMManbHOM ONTHUYECKOW IUIOTHOCTH TOYEPHEHWS, KaK M JJI1 MHUHUMAIbHOW, HeE
Y CTaHOBJICHO HUKAKOW CBSI3U C BUJIOM CIOKETa: Y PAa3HbIX HEraTUBOB C PA3JIMYHBIMU CIOKETaMHU
D, . IMECT caMble pa3Hbie 3HaueHus. OaHaKo D, mem Oonvuie, yem vluie y 00beKkma uHmepsea
Apxocmel.

bonpmias onruueckas IUIOTHOCTh yXyALIAeT KadeCTBO HEraTuBa, TaK KaK B €ro IUIOTHBIX
yuyacTKax paspemiaronias CHoCOOHOCTh YMEHBIIEHa, OTYEro IMaJaeT JeTalupOBaHHOCTb He-
raTUBHOIO M300paXXEHHsS W HEraTuB COAEPIKUT MEHbIE HHPOpMALMU O CHATOM OOBEKTE.
VY BenuuuBaercss 3ep HUCTOCTh, a MPU MCHOJIb30BaHUM OOJIACTU TIep e1ep KEeK CHIKAETCS U KOHTPAacT
M300p @KEHUS U3-3a y MEHBILICHHUS Pa3JIMYMi MoYep HEHUM, COOTBETCTBY IOIIMX P a3Inyus M Hanboee
SIPKUX MECT 00BEKTa.

3areM y4acTKu HerartuBa ¢ OOJIBIION ONMTHYECKON IUIOTHOCTHIO TP OMEYAThIBAIOTCA C TPYIOM:
JUIS TIpOpa0bOTKH TUX JAeTalell IMpUXOJHTCS TepenevyarsiBaTh APYyTHE YacTH HEraThBa, Y Xy JIas
TeM KadecTBO no3utuBa. Hampumep, ecnu HeOO Ha HeraTuBe IepelepIkaHo, TO Ha MO3UTUBE OHO
BBIXOJIUT OENBIM MATHOM 0€3 e Taje i, YTO CHIbHO MOP THT BIIEYaTIeHUE OT CHUMK a.

CraTuCTUKON yCTaHOBJIEHO, YTO CHOKETHbIE HETaTHBBI CO CpEIHENW MaKCUMaJIbHOM ONTHYECKO I
IUIOTHOCTHIO CUUTAIOTCSl XOPOIIMMH, a C OOJNBIION — HEyJOBIETBOPHUTENbHBIMU (cM. puc. 21).
[TosTomMy mpu cheMke Hano wu3berarb Jaxke HEOOJbIIUX IepeieprkKeK, TaK KaKk y HEeraTuBHbIX
¢dboToMaTrepuanoB omnTUYECKas IUIOTHOCTh 2,0 yacTo sBISETCs HadaJoM OOJacTH MepeAepKeK
KpuBOM moyepHeHuil. Ciierka mnepenep >kKaHHblii HEraTMB MOSKHO HETO CP €ICTBEHHO HCTIOJIb30BaTh
g nedatu. Korga nepeneprkka 3HaUMTeIbHA, HETaTUB HEOOXOJMMO TIp €1Bap UTENBHO OCIabUTh B
ociabuTerne ¢ KpacHO i Kp OBSIHOH COJbIO.

Kak npaBwio, CbeMKy HaTypHBIX CHO’)KETOB HaJl0 NP OM3BOAMTH C MUHUMAaJIbHOM U3 BO3MOKHBIX
«TIPaBUJIBHBIX» BBIIEPIKEK, YTOObI MOJYYUTh HEraTHUB C HEOOJIBIION MaKCHUMAIbHOW ONTHYECKO M
IUIOTHOCTBIO.

M akcuManbHasi ONTHYECKas IUIOTHOCTH JIOJDKHA OBITh Y IITPHXOBBIX PeMp oAy KM BO3MOKHO
OosblIed MPU MUHUMAJIBLHOW Byajd, a y MOJYTOHOBBIX pEeNpoOyKIMH — CpelHEed BelUYUHBI.
[1p 010IKUTENTEHOCTh BBIJEP KKK U NP OSIBJICHHS HAJIO0 PEryJipOBaTh TaK, YTOObI HEraTHBBI MMENT U
yKa3aHHbIE ONTHUMAIbHbI€ 3HAY €HUSI MAKCUMaJlb HOM ONTUYECKO M ITIOTHOCTH 104 €p HEHMUS .



Puc. 23. OnTudeckass INIOTHOCTb CE’KETHO B@KHOI'O ydacTka HeraTua

Onruueckass IUIOTHOCTh TOYEPHEHMS CIOKETHO BaXXHOTO — ydYacTka
n300p akeHust, Dy, SABISETCS OCHOBHBIM YYaCTKOM HEraTHBa, TaK KaK HA HEM
COCp€I0TOYMBACTCS BHUMaHUe 3purens. [loaTtomy 3Ta meTans 10JDKHA UMETh
HEOOJIBITY 10 TIOTHOCTh, XOP OO TP Op a00TaHHBIC JETATH W HE3 HAYM TENIbHY 10
3epHUCTOCTh. B 3TOM ciyyae Ha MO3UTHBE CIOKETHO BaXKHAs JIETalb Oy JIeT Iie-
penana HanboJee y JOBJICTBOP UTEIhHO.

Oco0oe 3HaUeHKE CIOKETHO Ba)kKHasl A€ Tallb UMEET B OPTpeTHOM oTorpa-
¢un. OObIYHO 3TO NUIO MopTperupyemoro. Ha puc.23 , a — onrmyeckas
TUIOTHOCTh CHO’KETHO BaKHOM JeTalu HeaocTaroyHas , Ha puc. 23, 6 — Xo-
pomas , a Ha puc. 23 , B — HEYIOBJIETBOPUTENIbHAST M3-32 OOJIBIION ILIOT-
HocTH Juiia. CIUIIKOM IJIOTHO € JIMIIO0 Ha HEeraTuBe AaeT MPH MeyaTH Ha Mo3u-
TUBE O€Ty [0, JIMIIICHHY 0 JIeTaJIe i MacKy .

HHTepBan onTu4ecKkux IUIOTHOCTe# MO4YepHeHUil HeratuBa, AD™,
MOKA3bIBAET, HACKOJBKO y HEro MaKCHMallbHas ONTHYECKas IUIOTHOCTh
novyepHeHus1 OOJbIIIE MIUHIUMAJIbHOM ONTHUYECKOM TUIOTHOCTH TIOYep HeHUS, T.

” H

e. AD**=D, .. —D,  Ilo TepMuHOIOrHMM TpaKTHKOB-poTOorpados, 3TO

Makc

MOHATHE XapaKTEePU3yeT, HACKOJIIBKO ONTUYECKas IUIOTHOCTh «CHJIBHBIX
CBETOB HETATHBa» NPEBBINIAET ONTHYECKYIO0 IUIOTHOCTh «IITyOOKHX TeHEH
Heraruea». YacTo MHTEpBaJl ONTUYECKUX IUIOTHOCTEHN MOYEp HEHUM Ha3bIBAIOT
KOHmMpacmom nezamuea ™.

* KoHIpacT HeraTuBa HE@Ib3s OTOKAECTBIATH C €0 KOHTPACTHOCTBIO — 3TO Pa3HbIC MOHATHA.
KoHTpacTHOCTh HeraTHBa 3aBUCHT TOJIBKO OT KOI((UIMEHTa KOHTPACTHOCTH, 10 KOTOPOro HpOSBIEH
HeratuB. KoHTpacT jxe Herarusa, coriacHo ¢opmyre 17,— 0T BenHYUHB Kod(p¢HUIHeHTa
KOHTPACTHOCTH U HHTEPBaJIa IPKOCTEH ONTHYECKOTO M300p DK €HUS 00'bEKTa.

Hnmepean onmuueckux niomuocmeti He2amuea A61semcsi OCHOBHbIM Kpumepuem 075 n00bopa
Gdomobdbymazu k nezamuegy.

[Tockonbky WHTEpBal ONTUYECKUX IUIOTHOCTEH HEraTuBa MpeacTaBisieT CO0OW pa3HOCTh
MAaKCUMAIbHOW W MHUHUMAITBLHOW TUIOTHOCTEH HETaTMBHOTO M300paXKEHHsS, TO UCXOIS U3 BBIIIe-

NPUBEACHHBIX ONTHUMAIbHBIX 3HAYEHHMH U1 JTHX IUIOTHOCTEW AD"™ 'y CIOKETHBIX HETaTHBOB
noikeH coctaByATh 0,5—1,0 (em. puc. 21). ¥V HeraruBoB co IITPpUXOBOM penponykuued AD™ He
JIOJDKeH ObITh HIbKe 2,0 a'y HEraTMBOB C IOy TOHOBOH p enp oJly Kimei — mp eBbimars 2,0.
WHTepBan onTHYECKUX IUIOTHOCTEH MOYEpHEHMH, KaK yiKe YKa3bIBAIOCh, TEM OOJIbILE, YeM
BBIILIE HHTEP BaJl SIPKOCTEH 00BbeKTa U KO (OUITHEHT KOHTP aCTHO CTH ()OTO MaTep Haa.
B Tabn. 8 maHbl BeMMUMHBI MHTEpBala ONTHYECKUX IUIOTHOCTEH NOYEPHEHUI HEraTUBOB,

TIOJTy YEHHBI X P U ChEMKE C HOP MATHHO i BBIZIEP KKOH P a3JIMIHBIX CIO’KETOB Ha (oTOTUIeHKE «DOTO-
32», «Dot10-65», «®Doto-130» u «Poro-250%». IlposiBieHre MX BEJIOCh B TEUECHUE BPEMEHH,
YKa3aHHOTO Ha YTaKOBKE, B CTaHAap THOM mposiButenie Ne. 2 wiu B nposiurene [[-76. UHTepBasbl
OTTHYE CKUX TIJIO THOCTEH BBIYUCIEHBI TI0 (hopmyie 15.
Tabmma 8
BenuunHbl HHTEp BIOB ONTUYECKUX ITIOTHOCT €l MOYep HEH Ui HeraTuBOB, MOy YEHHBI X Ha
OTEYECTBEHHBIX (POTO IUICHKAX

KadecTBeHHas XapakTep MCTUK a Cp enHuit HNutepBan onTuyeck ux
KOHTpacTa U 00beKTa UHTEP BaT mioTHocTel, AD" (6e3
SPKOCTEH ydeTa MoTep U KOHTp acra)
00BeKTa /)
OueHb MaJTOKOHTP aCT HBIN 0.4 0,32 okpyrienno 0,3
M ajioKOHTp aCTHBII 0,75 0,6 » 0,6
HopwmansHoro kontpacra 1,2 0,96 » 1,0
Konrpactaerit 1,8 1,44 » 1,5
OueHb KOHTp aCTHBIM 2,6 2,08» 2,0
Upe3MepHO KOHTP ACTHBIN 4 3,2» 3,0




B nannble Tabn. 8 HagO BHOCHUTH MOMNPAaBKY, CHIDKAOILY IO MHTEPBaJl ONTHUYECKUX IUIOTHO CTEH
HeraTuBa M3-3a CBeTopaccesHusi B oroarmapare. 1o genaiT 1o ¢popmyie 17, pyKOBOACTBY SCh.
y Ka3aHWUs MU, [P UBEJCHHBIMU B Ta0I. 7.

[Mpumep. DotorpadupoBancs OOBEKT ¢ UHTEpBAIOM sipKocTedt [y=1-1,47, wumeronmi
3HAUUTENTbHBIE YYACTKU ¢ OONBIION SPKOCThIO, BCIEACTBUE Yero KO (GUIIMEHT MOTepH KOHTpacTa
B. =06 (cm. Tabn. 7). CnenoBarenbHO, HHTEPBA APKOCTEN ONTUYECKOrO M300paxenus [=(1 x
0,6) — (1,47x0,6) =0,6—0,88. B sTOM city4ae MHTEpBaJ ONTHYECKUX TUIOTHOCTEH HEraruBa npu
nposipyieHnn ¢QortomieHku po y,,,=0.8 cocrasur or 0,48 mo 0,7. OTkyna cpenHee 3HaueHHE

AD"* =0,59 wnu, okpyriienHo 0,6.

[TonyuyenHoe mnpubOMIKEHHOE 3HaueHHe AD" mo3BonsieT M30exarh TpyObIX OMIMOOK TpHU
noabope (GoTodyMaru K HeraTuBy .

K stomy Bompocy Mbl emie BepHemcsi B § 35, B KOTOpOM MPHBOAATCS NPHUMEPHI OTIp eeTICHHs
WHTEpBaJla ONTHYECKUX IUIOTHOCTEH HeraruBa B CBSA3W C MOJOOpOM K HeMmy (oToOymaru
COOTBETCTBY IOIIIEH KOHTP aCTHOCTH.

Bosee TouHOE 3HAUEHME HMHTEpBAJIA ONTHYCCKUX IUIOTHOCTEW HEraTHBa IIONyYaroT, W3MEp s
nepen CheMKOW (OTOAIEKTPHUUECKUM HKCIIOHOMETPOM HHTEpBANl SIPKOCTEH OOBEKTa M TOYHO
nposiBisisi (ororieHKy B mposiButene Ne 2 mpu temmeparype 20+ 0,5° B TedeHHe BpEMEHH,
yKa3aHHOTO Ha STUKETKE y MAKOBKH.

Jns ynoOctBa cBeneM B Tabi. 9 Bce MOKa3aTenM KayecTBa HEraTHBA, CBSI3aHHBIE C ONTHYECKO I
IUIOTHOCTHIO MOYep HEHU .

Tabsmura 9

KomnnaectBeHHAs Xap akKTCP UICTHUK a Ka4CCTBAa HET aTHBa

Twun Herarusa Dy, (ve D, D e AD"
Oob11Ie)

CroKeTHbI i1

a) OTJIMYHOTO KavyecTBa 0,2 0,4-0,7 1,0—1,6 0,6—0,9

0) XopollIero Kauecrsa 0,25 0,3—0,8 0,8—2,0 0,5—1,2

Penponykums:

a) TP UXOBast 0,1 0,2 2,2 ¥ BEIIIE 2,0 u BBIIIIE

0) moJTy TOHOBast 0,3 0,1—0,5 10 2,0 1,9—1,5

HaJl BY /110

Ha puc. 24 u 25 u3oOpaxxeHbl HeraTuUBBI,
NOJIyYeHHblE TNPU  Pa3IUYHbIX YCIOBUSIX
cbeMKH. IIpuBeneHHbIE K HEraTuBaM CXEMbl

K

D, . g

' MOKa3bIBAIOT, Kakue  o0JacTd  KpHUBOM

rouep HeHU i HCTIOJIb30BaIIHCh JUIST

MOCTpOCHHs M300paXeHWH U Kakue WH-

TEp BAJIBI ONTHYECK HX INIOTHOCTEH OHU UMEIOT.

= . DOTH WUTIOCTpaAIMK TOMOTYT ()OTOTFOOUTEITIO

) 1 e ' _ j Oonee TpaBWIBLHO OMNPEACTSATh HMHTEpPBal

a.o|— D ONTHUYECKHUX IJI0O THOCTEH — 3TOT BaK HEH LU
25l JUTSI TIO3UTHBHOTO TP OLIEC Ca TTap aMeTp .

' I[TonoGHbIE HEraTUBbI TMOJTy YaroT Ha
.0 HeraTuBHeIX (¢oromeHkax ¢ y,,.=0,8 u Ha
150 (G oTOoImIacCTUHKaX MITKOU
1.0k abher

Puc.24.
ﬂlﬁ - HCFaTI/IB, MMOYCepHEHUA KOTOPOTO JIEKAT B HIDKHEHA 4acTH
. gH 00J1acTH MPONOPIIMOHATBFHOM Tepeaul KpHBO U

MOYEpPHEHU N



KOHTpacTHocTH ¢ ¥, =1,0, korga ¢ororpadupyoT Cro)KeT HOpMallbHOro KoHrpacra (/;=1,0—1,2).

Ecnu BblIepXKa «MHMHMMAIBHO TpaBWIbHAS», TO TOYEPHEHHsS HW300paKEHUS COOTBETCTBYIOT
HIDKHEMY y4YacTKy 0OJacTH Ip OIop IMOHAIBHOM Nepenadn (CM. puc. 24), eciiu OHa «MakCHUMalbHO
npaBWibHas», TO €€ BepXHeMy ydyactky (cMm. puc. 25). B mepBom ciiydyae HeraruBbl UMEIOT
HECKOJIbKO MEHbIIY 0 OOIIy0 ONTHYECKY IO IUIOTHOCTh, 4YeM BO BTOpOM. COOTBETCTBEHHO IEpBbIE
HEraTuBbI TP €0y 0T MEHbIIIEH BBICP KKH IP U Me4aTH, YeM BTOp ble, TP MUEM M X €4 aTalo T Ha 0 THOM
1 TOM e copTe GOoTOOYy Maru.

OOmias (MHTErpanbHasi) ONTUYECKas TJIOTHOCTh HEraTHBa W3MepseTcs IMOJTy Cy MMOW MUHHMAJIbHO I
D

MUH MAKC

2
1o ero mmioTHocTu. Yem OosbIie NOJIy Cy MMa OINTHYCCKUX IUIOTHOCT eﬁ, TEM INIOTHEC HET aTUBHOC
I/I306p AKCHUC ; UCM OHAa MCHbLIIIC, TCM IIP O3p aYHECC
nos HEraTusB.

M MaKCHUMAaJIbHOM ONTHY €CKUX ITIOTHOCT e HErarusa, T. €. , 1 XapaKTCp U3y €T HETraTrB

. Puc. 25.

Herarus, mouepHeHus KOTOPOTO JIGKAT B BEpXHEH 4acTH
o6J1acTu NPONOPIIMOHATIBHOM Iepeaul KpUBOH NoYepHEHUH
OO0mas onTuyecKas IOTHO CTh 3aBHCHT OT TP EX
(b akTopoB:

BBIACPIKKH, HHTCpBAJIa AP KOCTEH OINTHYECKOIO
I/1306p WOKEeHU O00BbeKTa ChEMKH U Bp EMCHHA
Ip OABJICHUA .

Yem Oonbine BbIIEpIKKA, MHTEpBAI SIPKOCTEH
ONTHYECKOTO M300pKEHUS OOBEKTa ChEMKH H

DMHH.E

a0 NP OJIOJDKUTENIbHEE TNPOSBICHUE, TEM OOJblIe

15l ADmer o0mias IUIOTHOCTh HEraTuBa; Y€M OHU MEHbIIE,
TEM MEHBIIE 3HAYE€HHE DOTOr0 IMapaMmerpa

ver HeraTruBa.

o.5l- KnaccupmumpoBare HeratuBsl 1o 001iei

ONTHYECKOM IIOTHOCTU HauboJee JIErKo, TaK Kak
axKe Ha4YX HAFOIIA A doToro buTenb 0e3
KOoJeOaHMi OTHENUT TPO3padyHble HEraTBbl OT IUIOTHBIX. [lo 3TOMy mapamerpy HeraTuBa
YCTAaHABIMBAIOT TPU TI€4aTH YPOBEHb €ro OCBEHICHHOCTH B KOMHPOBATHHOM CTaHKE WIHU
¢doroyBenuuurene. OCBEIIEHHOCTh HEraTuBa JOJDKHA OBITH TEM BBINIE, YeM OOJIbIIE €ro o Ormast
ONTUYECKas TUIOTHOCTh, U TEM HIDKE, Ye€M OH Mp o3paudnee (cm. § 32).

Kodppuuuenr KoHTpacTHOCTHM HeraTtmma, ), . - Ero BennumHa IOKHA COOTBETCTBOBATH

_ IgH

PEKOMCHAAIIUN IIPp OMBIINUICHHOCTH, T. €. IUICHOYHBLIC HCTATUBBLI HAIO IIPOSABJEATH /:[oy/peKZO,& a
CTCKIISIHHBIC  HCTaTUBbLI, TIIOJIYYCHHBIC Ha «MATKHX» (bOTOH.]'IaCTI/IHKaX, — 10 ]/peK:1,0,

«HOpMAIbHBIX» — 110 ¥, =1,3 U «KOHTpacTHBIX» — 110 ¥, =1,7.

Kak ye yka3wIBanoch, i 3Toro tpedyercs oOpabOTKy BECTH B CTaHIAp THOM Ip OSIBUTENE B
TEUEHHUE Bp EMEHHU, P EKOMEHJOBAHHOTO TP OMBIILICH HOCTH IO,

TonbkO B HEKOTOPBIX CIydasX MOXHO OTCTyIIaTh OT JTOro mnpaBwia. Hampumep, mpu
MOP TP ETHOM ChEMKE TP OJIOJKHUTEIbHOCTD TP OSIBJICHUS JIy UIlle COKPaTuTh Ha 1,5—2 mun ¢ 1enpio
MOJTY YeHUsI MATKOTO HETraTHBa C XOPOUIO JIeTalHp OBaHHBIM H300p aKEHUEM, a BpeMsl Mp OSBIICHUS
HEraTUBOB, C KOTOPBIX Mpe/roiaraeTcs AelaTh OYeHb OOJbIINE yBEIMYCHUsI, Y BEIUYUTh HA 2—3
mun. IlpakTuka moOKa3zama, dYTO C Oojlee KOHTPACTHOrO HEraTWBa Jierde MOy YHTh
BBICOKOKAQUECTBEHHBII TIO3UTHB OOJIBIIIEro pa3Mepa, YeM C MSITKOTO HeT aTUBA.

3epHUCTOCT, HEraTHBa TPEACTABISET COOO0I HEpPaBHOMEPHOCTh CTPYKTYpHI TOYEpHEHHI
HETaTUBHOTO M300pakeHHsi, OO0pasyIlomlylocs TPU pPaBHOMEPHOM OJKCIIOHUPOBAHHU CBETO-
qyBCTBUTEIILHOTO Cllosi  oromarepuania. Takas HepaBHOMEPHOCTh TIOYEPHEHUS HA3bIBACTCS
MaKpO3epHUCMOCmblo, WIN 2PAHYIAPHOCIMbIO He2amusHo2o uzobpadcenus. OHa CTaHOBUTCS
3aMeTHOM , KOT/Ia TIOYepHEHUSI Her aTUBa PacCMaTpMBAIOT B JIyTy C CHJIbHBIM YBEIUYCHUEM WU B
MHKP OCKOII, a TAKX€e MPH €ro MpOeKIMK B KPYITHOM MaciiTade Ha 3KpaH win ¢poTodymary. B atom
cllydyae TIOYepHEHHUS HeraTuBa BBITJSIAT COCTOSIIMMU W3 MHOXECTBA TEMHBIX IISITHBIIIEK
pa3nuYHOil (opMBI U pPasMEpPOB, pPa3JICNIEHHBIX CBETIBIMU MPOMEXKYyTKaMHu (puc. 26), xors
MIOBEP XHOCTh CHATOTO 00BEKTA TAKOT'O CTP OCHHSI HE UMeNa.

M akp03epHUCTOCTh ~ HETaTWBa  BBI3BIBACTCS  TEM, YTO  CBETOYYBCTBUTEIBbHBIA  CJIOH



(doTomarepmana COCTOUT M3 KOJOCCATb HOTO YHCIIa MY JIbCHOHHBIX MUKD OKPHCTAIIOB TaJOTeHHa
cepeOpa, paclpeeleHHbIX B HEM TI0 3aKOHY ciydas. B pesyibTare uero B 3ToM ciioe Hapsay co
CpeIHEel KOHIEHTpalMel MHKPOKPHUCTAUIOB HMEIOTCS 30HBI C CWIBHO TOBBIIIEHHOM H C
HE3HAYUTEIbHOW HMX  KOHI[EHTpaumuel. MHUKpOKpHUCTAIBl  CBETOYYBCTBUTEJIBHOTO  CIOS
pacrojoXKeHsl MO Ty OuHE OPYT HajJ APYroM, U UX MOYHO yCJIOBHO pa3nenuth Ha 15—20 Bep-
TUKAIbHBIX P SIJI0B.

B mporecce nposiBiIeHHs OHM NPEBPAIAlOTCS B «3€pHA» METAIMYECKOTro cepedpa, pasmep
KOTOPBIX HECKOJBKO OOJbIle HETpOsBICHHBIX MUKPOKpHUCTALIOB (puc. 27). 3epHa cepebpa,
MOA0OHO "My JIbCHOHHBIM MHKP OKp UCTaJIJIaM, Pacrp €eeHbl Hep aBHOMEPHO KaK Ha MOBEP XHOCTHU
TP OSIBJICHHOT'O CJIOST, TaK M TO ero Ty OuHe. VX Takyke MOXKHO pas3JeNuTh Ha Py CJIOBHBIX PSiJIOB,
YHUCIO KOTOPBIX HECKOJIbKO MEHbIE, 4Ye€M Y HENpOosBJICHHOro QoTromarepuana, Tak Kak

KOHIIEHTp aLsi BOccTa-

Puc. 26.
CrpyKTypa nposBIeHUs] HETATMBHOTO CJIOS TPH
Pa3IMYHOM YBTUUCHAN

HOBJIGHHOTO cepeOpa TMOCTENEHHO YyMEHBIIAeTCcs C
Iy OMHOM Cllosi. DTO BBI3BIBACTCS TEM, 4YTO MPH
9KCIOHHP OBAaHUU TP OUCXOAUT ocnalneHue
CBETOBOTO  MOTOKAa  W3-3a  MOIVIOUICHUS  €ro
MHUKpP OKpHUCTAJJIaMd  CBETOUY BCTBUTEIIBHOTO  CJIOS.
OTyero B MHUKpPOKpHUCTAIIAX OKOJIO MOJJIOXKKH
¢doromieHkn  obpazyercs MEHbIIIE  IIEHTPOB
Ip OABJICHUSA, YHEM B MUKP OKP UCTAJLJIAX, HAXO AN XCA
y MOBEPXHOCTU CJIOSl, a IO3TOMY MEpBBIX OyJer
TP OSIBJIEHO MEHbIIIE, YEM BTOP bIX.

CBeTOoBOM TOTOK, MPOXOAS Yepe3 IIp OsIBJICHHBIN
CIIOM, BCTpeyaeT Ha CBOEM IyTH 3€pHa cepelpa,
pAacIoJIOKEHHbIE 3TaKaMU JPYr HaJ JIpYrom, HpU 3TOM 3€pHA, JeKallue B BEPXHUX CIIOAX,
OTOpachIBAIOT TeHb Ha HIDKE HAXOMAAIIMECS 3epHa WU MX MepeKphIBaloT. B pe3ynbTare 3epHa U UX
TEHH TP OCLUP Y IOTCS IPYT Ha APYyTa U TeM CAMbIM CO3/IAI0T Kap THHY KaK Obl CIMIIIIMXCS 3€p eH.

Ha makp 03ep HUCTOCTh HeraTHBa BJIUSIOT CIIEAY IOLHE () aKTOP bl.
Bo-nepBhIX, BeMMYMHA 3MYJIbCHOHHBIX MHKPOKPHUCTANIOB CBETOUYBCTBUTEIBHOIO CIOS
dboTomMaTepuana: 4eM OHU KpyTI-

ralpy

Puc.27.

MHEKpPOCKOTIHIECKOE CTPOCHUE HETATMBHOTO (hoTOMAarepuana o u
MOCJIe NPOSIBICHISI TPY OAMHAKOBOM yBEIMYCHUH: d—
MaJIouyBCTBUTETHHOTO, 0—CpEIHEY y BCTBUTEIBHOTO, B —
BBICOKOYYBCTBHT@IBHOTO, Ty 8, € — COOTBETCTBYIOIIME M

-
By
o

,_;.. 2 MHUKpPO GO TOrpaduy MPOSIBICHHBIX 3€pCH
ey
e w3 HeEe, TEM BbIIIE MaKp 036p HUCTOCTh HEraTuBa; 4e€M OHU MeEJIbye
- e TEM OHa MeHbIIe (cM. puc. 27). Pa3mepbl MUKp OKp UCTAJIJIOB
3aBHCST OT CBETOUYYBCTBUTEIILHOCTH (poTOMATEepHasa: Hamp -
: "-f',.-_*;:}_," Mep, y peaHeuy BCTBUTENbHBIX (POTOTIIEHOK («POTO-65%) HX
. !_‘ Mt g norniep euHk kosednercss ot 0,4 1o 0,7 mk, ay BBICOKOYYBCT-
B
Yo Ly BUTeNbHBIX («D0T0-250») — ot 0,5 mo 2 wmxk. [lostomy
L HEraTUBbI, IpeAHa3HaYacMble s OOJbIIMX Y BEINYCHUH,

HaJI0 CHUMaTh Ha MaJo4y BCTBUTEIbHBIX (POTO IJICHK aX.
Bo-BTOpBIX, yCIOBUS AKCHOHUPOBAHUA: MpaBWIbHAA BBIIEPKKA JA€T HETATHUBBI ¢ MUHMMAIbHO I
MaKp 03€pHUCTOCTHIO ; HENOJIEPKKAa HECKOIbKO €€ yBEIMYMBAaeT, NMPHYEM Ha TO3WTHBE OHa
CTaHOBHUTCA elle Oonee 3aMeTHOW TNpH MeYaTaHWM HAa O4YeHb KOHTpacTHOW (hoToOyMare;
Tiep efiep KKa TakKe y Xy AlIaeT MaKp 03ep HUICTOCTh HeTraTHBA.

B-tperpux, ycrnoBusi mposiBieHHs: oOpaboTka (oromarepuara B MEMICHHO paboTaromeM
BBIP ABHUBAIOIIEM, TaK Ha3bIBAEMOM MEJIKO3ep HUCTOM IIP OSIBUTENIC Y MEHBINIAET MaKp 03EPHUCTOCTh
HeraTuBa; TNposiBjcHUWE ¢doToMarepuaia B OBICTpOPaAOOTAIONIEM SHEPTHUYHOM P OSIBHUTEIIC
YBEIIMYMUBACT MaKp 03€p HUCTOCTh. Y Iy UllICHUE MaKp03e€pHUCTOCTH NpU 00paboTke GoromMarep naia
B MEPBOM IIP OIBHUTEINIC TPOUCXOIUT W3-3a MPOSBIICHHUS HEraruBa 10 HEOOJBIIOro KoddduimeHta
KOHTPACTHOCTH M MaJO¥W ONTHUYECKOH IUIOTHOCTH C XOpOINeld MpopaboOTKOW JIeTalell B TEHIX H
CBeTaX U300p &KEHHUS, YETO HEJIb3sl MOy YUTh B DHEP TUYHO P abOTAIOIIEM TP OSIBUTETIE.



Puc. 28. CxeMa, nosicHAOMIast 3aBUCUMOCTh MaKp 03€pHUCTOCTH OT
BCIIMYHUHBI }/ u D HeramiBa
VY nnvHeHue nposBIEHUS yBEIUYMBACT KOAP(GUIMEHT KOHT-

PacTHOCTH W ONTUYECKYIO IUIOTHOCTh HEraTUBA, CJIEA0BATENb-

HO, U €ro MAaKpO3E€pHUCTOCTb, MOATOMY HAJI0 U30eraTh mnepe-

nposiBiieHus (puc. 28). AHAIOTMYHO Ha MaKp 03P HUCTOCTh

HeraTuBa JICHCTBYET MOBBIIMIEHUE TEMIepaTyphbl IpOsBUTEN.
; Ecim ona Bpiue 20°, To Bpems IpOSBJIECHUS OIP €AEISIIOT 110

0.5 1 L5 2 rpaduky Crokca (cM. § 8).

B-uerBep ThIX, HOpMaJIbHBIE YCIOBHS Cy LKW HEraTHBa HE BIMSIOT HA €0 MakKp 03€p HUCTOCTD.
Brictpas cymka mpu TOBBIIIEHHOW TeMIeparype M HEOONBIIOW OTHOCHTEIHHOW BIAXKHOCTH
BO3/1y Xa HECKOJIBKO €€ Y BEeJTNYUBAET.

[Ipu nmeyatu Makp03epHUCTOCTh MO3UTHUBA BCEr/la BBILIE MAKpO3€pHUCTOCTH Heratusa (cM, §
44).

Pe3kocTh HeraTmBa. Pe3KOCTh HEraTMBHOIO M300p aXeHUS—CYy ObeKTHMBHOE BIIEUaTICHHUE,
HOJIy4yaeMoe NpH €ro pacCMaTPUBAHUM C PACCTOSHUS HAWIYYIIero 3pEeHUs U 3aBUCSINEE OT
CTENEH! Pa3MBITOCTH KOHTYPOB jeTanell u3oOpaxeHus. M300paxeHue ca4UTaeTCsl pe3KUM, €Cllu
JIMaMeTp JAUCKOB HEPE3KOCTH, BBI3BIBAIOIIMI Pa3MbITOCTh KOHTY pOB, He npesbimaet: 0,03 wv —y
manodopmarHoro HeratuBa, 0,05 mm — y HeratuBoB 6 x6 cv u 6x9 cm u 0,1 Mm—y HeraTuBOB
Oomnpiioro hopmara.

CreneHb pe3KOCTH HETATHBHOTO W300paxeHus (Gororpad OOBIYHO OmpenensieT BU3YajdbHO IO
YETKOCTH JINHUK pazjiena CBETIbIX U TEMHBIX YacTe i M300p aKeHHsI, Halp UMep T0 TIep €IUIeTaM pam
OKOH, TOHKMM BeTKaM Ha ¢oHe Heba, riaazaM u T. 1. UeM OoJbIie pa3MbITOCTh TpaHHIIBI pa3/iena,
TEM MEHbIIIE PE3KOCTh HEraTUBHOIO M300p aXEHHUS.

OTOT mapaMeTp HeraruBa MOXKET OBbITh TaKXe BhIpaXeH OOBEKTHBHO HEKOTOPOIl BEINYHMHOMH,
Ha3bIBAEMO W KOHMYPHOU pe3KoCmbio, WU 0 Cmpomot, KOTopas 3aBUCUT OT IIMPUHBI Tep eXO0THO i
30HBI HA T'PaHULE JeTanel n300p aKeHusl, UMEIO LM X P a3Hy I0 ONTUYECKY O IIOTHO CTh M0Y €p HEHU 1,
B YaCTHOCTH MEXAy H300paKEHHEM M HEIKCIOHHUPOBAHHBIM YYaCTKOM CBETOYYBCTBUTEIHHOIO
CII0S1.

Ha ¢ororpaduueckom n300p aK€HUH HENMb351 HEMOCP €ACTBEHHO U3MEPUTh HIMPUHY TP €XOIHO I
30HBl M, CII€OBATEIbHO, KOJMYECTBEHHO ONpENeNUTh CTEeNeHb ero peskoctu. Jnst aToro
MOJIb3YIOTCS. KOCBEHHBIM CIIOCOOOM: Ha Kycouke (oTomaTepuaiga, Ha KOTOpOM OyayT CHUMATh,
SKCIIOHUPYIOT JIe3BUE€ OpUTBBI, IUIOTHO MpPWKaB €ro K CBETOYYBCTBUTEIbHOMY cioro. Ha
¢doromarepuaie nocie oOpaboTKu o0Opa3zyercs MoyepHeHWe He TOJIbKO HA y4yacTKe, He 3aKpbITOM
OpuTBOM, HO U oA Heil. Ero mioTHOCTh MOCTENEHHO yMEHbIIAETCS, U Ha HEKOTOPOM PacCTOSTHUU
0T M300pakeHHsi Kpail Jie3BUs OpUTBBI CTAHOBUTCS HEOTIMYHMMBIM OT Byald. DTO MOYepHEHUE U
np e[CTaByIsAeT co00W nepexoouyio 3omy. Yem ona wiupe, mem meHee pe3Kumu O6y0ym Hezamugbl,
NOJyueHHble Ha DMOM copme Gomomamepuand.

KoHTypHast pe3KOCTh HEraTMBHOTO H300paXEHHWS TEM BBIIIE, YeM OoJbIIe KO3 (HUIUEHT
KOHTpacTHOCTH (poToMarepuana U MHTEpBal sipkocreil poTorpadupyemMoro o0bekTa, YeM MEHbIIE
3€pHUCTOCTh U TOJIIIMHA CBETOUYBCTBUTEIBHOIO CIIOSl U CBSI3aHHAs ¢ HEU MpsMON 3aBHCHUMOCTbHIO
BEIMYMHA Opeosa oTpaxeHus. Ero oOpazoBaHue, 4aCTUMHOE WIM NOJHOE OTCY TCTBHE 3aBHUCIT OT
CTENEeHU P OTUBOOP €0JIbHOM 3aiuThl (HOTO MaTep nasa.

W3 nepeuncneHHbIX (DAKTOPOB OCHOBHBIMU SIBJISIIOTCS 3€PHUCTOCT M TP OTUBOOP €OJIbHAS
3amuTa. M enko3ep HUCTble (hOTOMATep Hallbl PAaCCEMBAIOT CBET, NP OXOALINI TP U SKCIIOHUP OBAHU U
4yepe3 UX CBETOUYBCTBUTENIbHBIA CIIOM, B MEHbIIECH CTEIEHH, YeM KpYIHO3epHuUcTeie. [loaToMy y
NEepPBBIX 3aCBEYMBAIOTCS TOJIBKO MHKPOKPHUCTAUIBI TrajoreHuna cepedpa, pacrojoXKeHHbIE B
HETNOCP €ICTBEHHO M OMTM30CTH OT ONTHUYECKOr0 M300paKeHHs, a Y BTOPBIX — Ha 3HAYHUTEIHHOM
paccrosiHMM OT Hero. BenenctBue 4ero KOHTypHas pe3KOCTb Yy MENKO3€pHHUCTBIX (DOTOIIIEHOK,
Harpumep y «DoTo-32», BbIllIe, YeM Y Kpy THO3Ep HUCTBIX (POTOIIEHOK, Hanpumep y «PoT1o-250».

Jlyun cBera opeoia OTpaXKEHWs BbBI3BIBAIOT JIONOJHUTEIBHOE «Iapa3UTHOE» IMOYEpHEHHE Ha
CBETOUY BCTBUTENILHOM CJIO€, Y Xy JIIIasi TEM KOHTY PHY }0 PE3KOCTh JAeTalel, paclojaokKeHHbIX B 30HE
ux percrBus. [losTomy, 4eMm Jsyuiie HpoTUBOOpeEOsbHAsA 3amura (OoTOMaTepuana, TEM BhINIE
KOHTYpHasi PEe3KOCTb M300p aXKEeHMs.

PaspemieHue HeraTHBOM MeEJIKHMX AeTaJieil. DTOT NapaMeTp HEraTuBa B OCHOBHOM OIIP €AETSET
BEIMYMHA pa3p elaeld cnocooHocTu (poTomarepuaia, KOTopas B CBOIO O4Yepe/b 3aBHCHT OT €ro
KOHTYPHOU PE3KOCTH U 3€PHUCTOCTH U CBSI3aHHOM C HUMH CBETOYY BCTBUTEIBHO CTH. [[03TOMY, yem
CBETOUY BCTBUTENbHOE (pOTOMATEpHall, TEM MEHBIIE €ro pas3pelaroias CoCOOHOCTb, TEM MEHee
JIETaJIp OBAaHHBIM Oy JIET HEeT aTuB.

Pazpemaronryro crnocoOHOCTs (oToMaTepuaia BBIP AKAIOT MAKCUMAIbHBIM YHUCIOM JIMHHUH,
pa3AenbHO TepeNaHHbIX Ha Qororpaguu ClenHalbHOrO TEeKCTa, Tak Ha3biBaeMOi mupwul. OHa
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NpeAcTaBiIsger co00il CTEKISHHY!O IUIACTMHKY, Ha KOTOPOW HAHECEHbl TPYIIbl IUTPUXOB C
Pa3IMYHbIM UX YMCIIOM HA OJTUH MIJLITUMETD.

®dororpadup oBaHHE MUP bI TP OU3BOIAT C P A3JIMIHBIMU BBIACP )KKaMU C YMEHbIeHHEeM B 25—30
pa3. IlomyueHHbId P yMEHbIICHHBIX M300paKeHU MUPBI, TaK HA3bIBAEMYIO pPe30.16802 PAMMY,
paccMarpuBaroT B MUKp ockort ¢ S0—S80-kp arHpiM yBenmnueHueM. [1a oqHoM 13 m300p ake HUd MUD bl
HAaXOJAT NOCJIEAHIO0 IPYIITy IUTPHUXOB, Y KOTOP OM JINHUU LIKAJIBI €11€ P a3p eleHbl pa3ebHo, T. €.
HE CIMBAIOTCSA B CIUIOLIHOW cepblil poH. Yucno nuHuid B 3T0# rpynme Ha | mm onpenessier Benu-

YHUHY pasp elarolei crnocoOHo cTi GOTO MaTep Hasa.

Bennumba BbIIEPKKM TPU CbEMKE B 3HAYUTENIbHOM CTENEHM BIWSET Ha pPa3pelarouly o
CIIOCOOHOCTh M, CIIEAOBaTeNIbHO, Ha IMepenadyy MeNKUX Jeranedl oObeKTa Ha HerarMBHOM
m3oOpaxennn. Hawubosee neranupoBaHHBIM OHO Mojy4aercs, Korga (ortorpadupyror c
BBIIEPKKOW, HAaMMEHbIIEW W3 ONTUMAIbHBIX. llepeaepxka TpU ChEMKE M TIEp Enp OABIICHUE
YMEHbIIAIOT Pa3pelUlaloNy0 CIOCOOHOCTh M, CIIEAOBATENbHO, YXy/IIAlOT BOCIPOU3BEACHUE
MENKUX Jerajgeil Ha HerartuBe. Hajmo 3aMeTuTh, YTO paspelleHHe JeTalell TakXKe 3aBUCUT OT
MacmTaba ChbeMKHM W paspemiaronieil cuiel oObekTHBa (poToammapara. UYem menbye MmacmTad
CbeMKH, TeM Oosiee >KeCTKHue TpeOOBaHMS TPEABABISIOTCS K pa3pemarnieid CcrnocoOHOCTH
dbotomarepuana. Korma chemka mnpomsBoautrcs (oroanmapaTtoM ¢ CepUHHBIM OOBEKTHBOM,
pasperamonas CrnocoOHOCTh CUCTEMBl OOBEKTHB—CBETOUY BCTBUTEIIbHBIA CJIOW BCErja HIDKE
pazpeuaronieil criocoOHocTH (hoToMaTepuana, OMPEAETICHHON MO pe30jibBOIpamMMme, MpUYEM B
LIEHTp AJIbHOM YacTH M300p aXKeHUs pa3p ellIeHUe BhIIIE, UM Ha €ro Kpasx.

Pa3pemaromias cnocoOHOCTh cucTeMbl (POTOOOBEKTHB + CBETOUY BCTBUTENBHBIN CIIOI HEraT UBHOTO

¢doromarepuana

1 1
1 (R.ue) IpHUOMIKEHHO OTp enensieTcs o GhopmyJie 7R + 7 rae R,; —KOJIUYECTBO
00

cuc

ce
avHUH Ha 1 mm, pasperraeMblX 00BEKTUBOM MPU BU3Y ATLHOM OTp €IeJICHH U, a R., — KOJHMYECTBO
JVHUN Ha | MM, paspenraemMplX CBETOUY BCTBUTEIbHBIM CIIOEM.

VY oTeyecTBEHHBIX HETaTUBHBIX (POTOIUIEHOK paspelarmas CrocoOHOCTh JOJDKHA ObITh HE
Hwke: y «®Poro-32» —116, y «Dot10o-65» — 92, y «Do10-130» —75 n'y «Poto-250» — 70
JVHU Y HA MAJUTAMETD .



[Meped neyambro pekomeHOyemcsi ycmpaHsmb 0eekmbl, UMerowuecs Ha
Heecamuee, mMaK KakKk 6 3moM cJiydyae pemywb noumuea 6ydem
MUHUMarneHoU. B enaee OaHbl yKa3aHUsl, Kak ucrpaeismb QU3UKO-
Xumudeckoli obpabomkoli U pemywblo caMble pPacipPocmMpaHeHHbIe
0epeKmbl dIMYIIbCUOHHO20 Cr105 U rMo0s1oXKU He2zamuea. OrnucaHbl crnocobbl
YMEeHbWEHUS] e20 gpadaluloHHbIX ceolicme ocrnabreHueM U ycureHuem u
U3J10XKeHbl ONMUYeCKUe U Xumu4yeckue MemoOb! yryquweHusi KonupogasibHou
rnrIomHocmu Heeamuea.

IHHOAT OTOBKA HEI'ATUBA K IIEYHATH

11. OITIPEAEJIEHUE 'OJHOCTH HEI'AT UBA JIUISA ITEYATHU

Ilepen moAroToBKOM HeraruBa K rnevyaru (POTOCHUMKOB HaJ0 YOEAUTHCS B TOM, YTO SMy JIbCHOHHBIH
CIIOM COBEpIIEHHO CyXoh. B 3ToM ciiydae mMOBEpXHOCTb COSI JOKHA ObITh paBHOMEPHO MAaTOBOIL.
Hanuure Ha My J1bCHOHHOM CJI0 € TISITEH WIM HEOOIbIIMX BBITY KIIOCTEH, 3aMETHBIX P U p acCMaTp UBAH MU
HEraTuBa IoJ1 O CTP bIM Y IJIOM, Y Ka3bIBAET, UTO IP OLIECC €0 CY KU eIlle HE 3aKO0 HUMJICS.

Henb3s onpenensite, BHICOX JIM SMYJIbCHOHHBIN CIOW HEraTWBa, TOTPAaruBasch A0 HEro, Tak Kak Ha
HEJJOCTATOYHO CyXOM 3MyJIbCHOHHOM CJIO€ BCEr/la OCTaHyTCs OTIEYaTKU MajibIIeB, Y CTPaHUTh KOTOpbIe
peTy b0 B OOJBIIIMHCTBE CITy YaeB HE Y AaeTCsl.

Heratus, ocobeHHO ManodopMaTHbIH, HE JOJKEH HUMETh JaKe HE3HAYUTENbHBIX IOBP EKACHUM
AMy JIbCHOHHOTI'O CJIOS U I10 JUIOXKKH, YTO Ha P aKTUKE y AETCsl P €AKO.

Yem MeHbIIe (popMaT HeraTupa, TeM 0oJiee cTporue TpeOGOBaHMSA NPeIbSIBIASIOTCA K HEMY B
OTHOLIEHMHU YHCTOTHI €r0 MOBEP XHOCTH.

M Horue neekThl HeraTuBa, He3aMeTHbIE WM C1a00 3aMeTHBIE TP M HETIOCP €/ICTBEHHOM €r0 0CMOTpE,
XOpOILIO BHIHbI HAa YyBEIUWYEHHOM mno3utuBe. [loaToMy OlEHKY KauyecTBa HeraTwBa JIydlle JAeiaarh C
noMouipio Jaynsl. s paccmarpuBaHus ManopOpMaTHBIX HEraTHUBOB IPOMBIIIIEHHOCTh BBIITY CKAeT
cnenuaibHy 0 aymny JI-5, cHaOkeHHy 0 ma3zamu JjIsl TP OTATUBAHUS (DOTOTUICHKH U TP OOOHHUKOM ISt
OTMETK U KaJipa, BBIOP aHHOTO ISl YBETUUEHHUS .

Korpa ans ocMoTpa HEraTuBOB MOJIB3YIOTCSI OOBIYHOM JyHOH, TO y Kajpa, MpeIHa3HAYaeMoro s
yBEJIMUCHUS, BBIP €3aI0T HOKHUIIAMH ITEP EMBIUKY MEXTy JBYMs Iep (pop alliOH HBIMU OTBEP CTHS M.

JledekTsl HeraTuBa pa3AeNisaioTcs Ha Hey CTp aHUMBbI €, HCKIIIOYAIOIIHe €r0 MCIOIb30BaHue [l MeYaTH,
U y CTpaHUMBIE TIOCIIeTy FOILel 00paboTKO# HeraTuaa.

12. HEYCTPAHUMBIE JE®EKTbBI HEI'AT UBA

Hey crpanumble neekThl BO3ZHHUKAIOT MPU ChEMKE U Ja00paTop HOi 0Op aboTKe.

JedexTnl HeraTuBa, 00pasoBaBmKecs: Npu ¢ ororpad po BAHUM.

1. O6mas Hep e3KOCTh HEraTUBHOTO M300p aXKEHUS U3-3a2 HETOYHOTO (POKY CHp OBaHUSI.

2. YactuuHasi Hep €3KOCTh M300p axkeHusi 00p azy ercsi, Koraa poToruieHKa Kop oouTcst B (YriibMOBOM
KaHaiie oTo anmapara u3-3a INOX0T0 €€ HATSKEHUS TIep EMaThIBAIOIIM MeXa HIU3MO M.

3. Hepe3kocTs m300p akeHHs IBIDKY IIErocsi 00BheKTa (CMa3aHHOE H300p aXKEHHE) BCIISICTBUE
HECOOTBETCTBUS CKOP OCTH SKCIIOHUP OBAHUSI U CKOP OCTHU JIBMKEHHs GoTOrpadgupyeMoro oobekTa (eciu
9TOT Ae()EKT HE CIIEeNIaH Mp eAHAMEP €HHO C KOMIIO3HITHO HHO i 1IENTB10).

4. CaBur KOHTY P OB M300p aKEHHS U3-3a COTpsiceHus (oToarmapara B MOMEHT BbIJEp KKHU (CTBOCHHO €
H300p aXKCHHE).

5. Hanmuwue pediekcoB nmpu cbeMKe 0J1eCTAIIX 00 eKTOB.

6. OueHp OOJBIIME OP €OJIBI OTP AKEHUS HA HOYHBIX CHUMKAX.

7. HacTidHast COJISIp U3l HEraT UBHOTO M300p ayKeHHs1, 00p a3yIOIasicsi P M CheMKE sIp KO



OCBEILEHHBI X 00BEK TOB, HAIPUMEP COJIHIIA.

8. Bce BUIBI 3aCBETKM HEraTHB HOTO (hOTOMATEp Hasla, BO3HUKAIO IIIME BO BpeMs 3ap KU B KacceTy WiIU
B (hoToarnmapare, KOr/ia B Hero 1p OHUKAET CBET U3-3a HEUCIIP aBHOCT U KOPIIy ca.

9. I'myOokue napamvHbl HAa 5MyJbCHOHHOM CIIO€ HEraruBa, OoOpasylomiuecss NMpU HEaKKy paTHOU
3apsiake oTomaTepuana B KacceTy WIM B MOMEHT Iep EMOTKH (DOTOIUICHKH: a) MOC e O4Yep HON CheMKH,
0) mpu np oTATHBaHKUK (OTOIUIEHKH Yepe3 paMKy (hOTOy BEIHUUTENS WIA CMOTPOBYIO yymy. [IpmanHa —
o0pa3oBaHue Ha paMKax 3ay CEHIIEB U UX 3arp si3HEHHE.

10. Upe3mepHO IUIOTHBIE HEraTHBBI M3-3a OOJIBILON MepeAep KKH M OYeHb IIpO3pavHble HEraTHBBI B
ciy4ae CHiIbHOM Henoaep KKku (cM. § 14).

HedexThl HeraTMBa, 00pa3oBaBIIKECs NPH HECOOI0OeHUH pPesKuMa 00padoTKu (poromaTepuaJia.

1. Bce Buzibl 3acBETOK OT J1ab0Op aTOp HOTO (hoHApAl.

2. KpaeBas Byaib u3-3a CTap €HUSI CBETOUY BCTBUTEIBHOTO €101 (hoTOMAaTep naja.

3. DnexTpopaspsaasl Ha (POTOIIICHKE, HMEIOIIME BUJ TEMHBIX €104eK; NpuynHa — (HaObp MIHBIN Op ax.
Onu Takxe o0pa3yroTcs OT JI000TO TpEHHs CBETOYYBCTBUTEIBLHOTO CJIOS JIO €T0 TP OSIBJIICHUSI, HAIIP UMEP
€CIIM 10 HEMY IIp OBECTH Cy XOH Py KOM.

4. MpaMOpOBUIIHOCTb HEraTMBHOTO H300paXeHUS; MPUYMHA — HEA0CTAaTOYHOE IepeMEIIBaH e
NP OSIBUTENISL P U 00p a00TKE HEraTUBHOTO (hoTOMATEp HaIa.

5. Perukynsiumst — cMOp IIMBaHKE 3 My JIbCHOHHOTO CIIOSl Harmoo0ue marp eHeBoil koxu. O6pasyercs
u3-3a OONBIION pasHUIEl TemrepaTryp oOpabaThIBalOIIMX pPacTBOPOB, Yalle BCETO 3aKpemuTens |
P OMBIBHOM BOJIbI WJIM KOTJa MY JIbCHOHHBIH €0 (hoToMarepuana mioxo 3aay OleH NpHu U3rOoTOBICHHUU
(em. puc. 119).

6. Cniom3anue 3 My JIbCHOHHOTO CJIOSI BCIIEACTBHE 00paboTKu (poToMaTep Hajia B TEIUIBIX pacTBOpax WK
U3-3a IJI0 XOT'0 /1y OJIEHUsI 3MY JIbCUOHHOT'O CJIOSI TIP M U3TOTOBJIE HUM.

7. CBemible MOJIOChl, HAYHMHAIOIIMECS OT YYacTKOB HeraTuBa ¢ OOJIbIION ONTHYECKOH IUIO THOCTBHIO.
OOpazy1oTcs U Bep TUKAIHHOM TIp OSIBJICHWH, KOTJ]a HE Tep eMENI MBAIOT PAcTBOP B Oauke.

8. IIpo3pauHple MATHBIIKK U TOYKH OT Iy3bIPbKOB BO3AYXa, MPWIUMIIUX K MY JIbCHOHHOMY CIIOIO
dboTomaTepHana Ipu ero Norpy KeHUH B TP OSIBUTEIb.

9. Ily3spu pa3zHoro pasmepa, oOpa3oOBaBIIMECsS, KOTJa TIUIOXO 3adyOJieHHBIH Her aTUBHBII
¢doromarep ras 00OpabaThIBAIOT WU P OMBIBAIOT TP U MOBBIIIEHHO I TEMIIEparty pe.

10. HepoBuple mnsATHa U 1nojockl. OHM TOJNYy4YarOTCs, KOIZAA CBETOYYBCTBHUTEIBHBIA  CIION
¢doromarepuana He Cpa3y MOKPBIBAETCSA PACTBOPOM I OSIBUTEIIS.

11. TToBp exx1eHN € IMY JIbCHOHHOTO CJIOSI OaKTep USIMU M HACEKOMBI MU, TIp €/ICTaBJISIOIIee CO00 i
HEp OBHBIE IISITHA P a3JIMYHO ¥ KOH(UTY p allnH.

12. Coap aHHbBII HOTTAMH CJIO ¥ C BJIQKHOTO HET aTUBA.

13. IToarexu paciuiaBieHHON »kenarunbl. [[pyunHa — Cyika HeraTvBa B IO MELLEHUH C BBICOKOM
TeMIiep atyp oi, BOJIM3H OT OTONUTENHHOTO NP UOOpa WK Ha NP IMOM COJTHEYHOM CBETY .

14. TIbu1b, OCeBLIask HA SMY JIbCHOHHBI M CJION HETaTHBA BO BPEMs €ro Cy ILIKH.

15. V310MBI IO/U105KKH (POTO IUICHK M M3-32 HEAKKYP aTHOTO 00p allleHus C HEraTUBOM.

13. YCTPAHUMBIE JE®EKTbI HEI'ATUBA

B stom maparpade paccmarpuBaroTcs Hambosee 4acto BCTPEYAIOIIMECS YCTpaHWMbIC 1e(eKTh

HeraTuBa.

HapanuHbl Ha 3MYJIbCHOHHOM CJIO€ M MOAJT0KKe HeraTusa.

OHu OBIBAIOT OYCHH TOHKUMHU (BOJOCSHBIMH), €CIIM 3aTPOHYTa TOJHKO TMOBEPXHOCTH MY JIbCHOHHOTO
CJIOS. WJIM TIOJJTOKKH, ¥ JISTKMMHM, KOTJIa TIOBPEXKISHUS TP OHUKJIM Herity 0oko. J[nuHa mapamiH — OT
J0JIel MWIITMMETpa 10 pa3Mepa Kaapa. YacTto Ha MOBEpXHOCTH 3MYJIbCHOHHOTO ClI0si 0Opasyercst mo-
TEpTOCTb, BbI3bIBAacMasl Tp €HUEM HeraThBa o rpyOyto Oy Mary KOHBEPTa, B KOTOP OM OH Xp aHUTCS.

[{ap anuHbl ¥ IOTEPTOCTU HA 3MY JIbCHOHHOM CJIO€ HEraTUBa BBIXOJAT Ha MO3UTUBE OENbIMH, KOT/1a UX
riyOvHa HE3HAuUWTeNbHA, CEephIMU — TMpH Oosiee TIIyOOKOM MOBPEXKICHUU U YEPHBIMH, €CIU OHHU
CKBO3HBIE JI0 MOJUTIOKK M. []ap anvHbl Ha MO0 5KKe NP ¥ MeYaT Moy YaroTcsl Ha MO3UTHUBE O eNbIMU.

Bce Buabl HapanuH npu KOHTaKTHOW MeyaTH MEHee 3aMeTHbl Ha MO3UTHUBE, YeM NPU NP OEKLHMOHHOMN
nevaTu.

Takue nedexTsl HeraTuBa Hano ycrpaHaTb. Chenarh 3TO peTylibio, 0COOCHHO Ha ManogOopMaTHOM
Heratuse, TpyaHO. [1oaToMy uX yAansioT (pU3MKO-XUMIYECKUM BO3ACHCTBUEM Ha dMy JIbCHOHHBIN CIIOH
U MOJII0KKY HEraTHBa WM HaHECEHHWEM Ha HUX BS3KUX BELIECTB, KO3()PUIMEHT Mp eIOMICHUSI KOTOP bIX
paBeH Wwiu OIM30K K KO (PUIMEHTY TP eTOMICHUS JKEJIaTUHBI WIM HUTP OOCHOBBI TOJIJIO0 KKH.

Ilepsviii cnoco 6 ycmpanenus. BonocsHble LapanuHel y CTp aHSIOT Ha0y XaHUEM AMY JIbCHOHHOTO CIIOS:
a) B oueHb ciabom pacTtBope coisiHOM unu cepHoi kucaotel (B 0,07—0,08%-HO0M pactBOpe) u 6) B



0,25—0,5%-HOM pacTBOp € MBUTbHOM CTP Y KKH.

M BUTBHBII PAcTBOP OJTHOBP EMEHHO C Ha0y XaHHMEM IUIACTH(DUIMP Y eT KeIaTuHy C10s 0€3 Y BeIIMICHHUs
€ro JIMIIKOCTH M3-3a 00pa30BaHWs MBUIbHOW IUICHKH. [1pomomKuTenbHOCTh HaOy XaHUI—3—5 MuH, B
3aBUCUMOCTH OT TJIyOWHBI U pa3MepoOB BOJIOCAHBIX LlapanuH. bonbiryio pois B ycrpaHeHuH jaed ekta
UrpaeT CyIlika HaOyXIIero cjios, KoTopas He JOJ/DKHA MpojoipKarbes Oonee 5 mun mpu 40—50° C.
Pexomenyercst Uit 9TOM 1K TMOJIb30BaThCs Map UKMaxep CKuM (eHOM, HampaBJisis rop sS4l BO3AYX HA
HeraTuB. /{51 KOHTp oISl TemriepaTypbl BO3/ly Xa, Halp aBJIIEMOTO Ha HEraTHB, PSJAOM C HUM KJIaayT WIU
MOJIBEIIMBAIOT TEP MOMETP .

Bmopoui cnocob ycmpanenus eonocanvix yapanun. bepyT 1Be TOHKHE CTEKJISHHBbIC IUIACTUHKH, HE
MMEI0 I1IM€ HUKaKUX MOBP &KACHUN Ha NMoBepXHOCTH. [1o pa3Mepy OHU JTOJIKHBI OBITH HECKOJIBKO OOJIbIIIE
HeraTuBa. M 0)KHO TaKKe MCII0JIb30BaTh CTEKJIO OT (DOTOTIIIACTUHOK pa3mep oM He 6omee 9x12 cm, Tak Kak
(b oTOoIIaCTUHKY Majioro (hopmarta U3TOTOBJISIOTCA Ha HanOojee ToHKOM crekiie. C aByX (poToracT uHOK
CMBIBAIOT TOpsiYEl BOJOW AMYJIbCHIO, TIIATEIBHO MOIOT M CyIIaT MX. 3aTeM aiMa30M WIH CTEKJIOp €30M
BBIP €3aI0T JIBE IJIACTUHKU Tp €0y eMoro ¢ op Mara.

Korpma crekia moAroToBseHbl, HEraTWB OIyCKalOT B TiMIlepuH. Uepe3 OBe-TPU MUHYTHl HEr aTWB
BBIHUMAIOT M, JIaB CT€Yb M3OBITKY TIHMIEpUHA, YKIAIbIBAIOT HETaTUB AMYJbCUOHHBIM CIIOEM BHU3 Ha
CTCKJIIHHYO0 IUIACTMHKY M HAaKpBIBAIOT JAPYrod IUIacTMHKOW. IIpenBapurenbHO Ha IOBEPXHOCTH
CTEKJISIHHBIX TUTaCTUHOK, COIPHKACAIOIIUXCS C HEraTUBOM, TAaKXE HAHOCSIT TOHKUU CIOW TJIUIIEp MHA.
Pacnp enenstot ero mo crexiy 0OBIYHO MaTbIEM.

Hanmo BHUMAaTENBHO CIEAUTh, YTOOBI MEKAY HETATUBOM M CTEKJIaMU HE ObUIO BO3IY ITHBIX ITy 36IPHKOB.
Ecnu onm oOpazoBanuch, TO JIETKUM Tiep ABMKEHUEM CTEKOJI Iy3bIPhKH BBIBOJAAT 3a Kpail HeraTHBA.
[ToaroTroBneHHBI TakKUM OOpPa30M HETaTWB OKAHTOBBIBAIOT TOHKOW XJIOPBHUHWJIOBOW HW30JISIIMOHHOM
JICHTOW WJIM JIUIKUM TUTacThIp €M, 04U UIIAIOT HApy KHY O CTOP OHY CTEKOJI U IeyaTaroT.

[Tocrne meyaTw HeraTWB MOJKHO pPAacKaHTOBaTb U TMPOMBITh. [IOCKONBbKY TIMIEPUH W3 IKETaTHHBI
BBIMBIBAETCSl JI0JITO, MPOMbBIBaTh HEraTuMB HAJ0 B MPOTOYHOM Bojge u He MmeHee 30 mun. 3atem ero
BBICY IIMBAIOT U KJIAJy T B KOHBEPT HA Xp aHEH UeE.

Tpemuii cnocob ycmpanenus. VIM TONb3YIOTCA JUIsl YHUYTOXKEHHS 3HAUMTENbHBIX LapanuvH Ha
noI0kKKe (POTOTIIEHKHU. 3ap aHee MOATOTOBIIAIOT, KaK Yy Ka3bIBaJIOCh BO BTOP OM CIIO co0e, /1Ba HEOOJIbIINX
crekna. Ha cepenuHy mnepBoro, cierka MHOAOIPETOrO CTEKJIa HAHOCST Kalullo KaHaJCcKoro Oaib3ama
(CTTUIIIKOM Ty CTOM KaHaJICKUi Oanb3aM pa3BOJAT KCHI0J0M). Ha karumo kiaay T HeraTuB My JIbCHOHHBIM
cloeM. 3aTeM Ha TMOJJIOKKY HEraTHBa HAaHOCST BTOPYIO KaIUIl0, KOTOPYIO HaKpbIBAIOT BTOPBIM, TaKXkKe
MOJIOTP €ThIM CTEKJIOM. UTOOBI KaIii pacTeKJIUCh MO MOBEPXHOCTU HEraTHBa, CTEKJA CJerKa CKUMAIOT.
[Ipu »TOM HanmO crnenuTh, YTOOBI KaHAACKM Oamb3aM paBHOMEPHO pachpeleNnwics Mo Bcel Iuioiaau
HeraTuBa M MEXIy HUM U CTEKJIaMH He ObUIO ObI HE3aTIOJTHEHHOTO 0ah3aMOM TP OCTp aHCTBA.

Y OenuBIINCh B 3TOM, HETATUBHI CTAaBAT HA 2—3-THEBHY IO CYIIKY B Temioe mecto. [locie yero crekna
OKaHTOBBIBAIOT,

Puc.29. CneBa — orneuatok o 1e(eKTHOrO HEramaa,
CIpaBa — C HCIPABICHHOTO IO
TPEThEMY CIIOCO0Y

a UX Hap Y KHY IO TIOBEP XHOCTh JJISl y NAJICHUs
TpSA3M W CIENOB KaHAJCKOro Oanb3ama
TP OTHP AIOT TaMIIOHO M, CMOYEHHBIM
oumnieHHpIM OeH3uHoM. [lpu yBenmdeHnu
TAKOTO HEraTMBa Ha TO3WTHBE HE OYyIyT
BUIHBI JaXe TpyOble IapalHbl, HMEIO-
IIMeCs Ha MOJIOKKE Herarusa. JTOT CIIOCO0
UMeer ere OJTHO Tp €My LIEC TBO:
300D aKEHUE Ha dboTooTneyark e
noJry 9aetTcst 6osiee Tp op adOTaHHBIM U OoJiee
COYHBIM TI0 CPaBHEHHIO C M300p a)KeHHEM, Halle4aTaHHBIM C HETO ITOTOBJIEHHOTO HeraTtuea (puc. 29).

Hano 3amerurth, 4TO0 HEraTWB HACTOJILKO MPOYHO CKIEHBAETCS CO CTEKJIAMHU, YTO BTOPHYHOE UX
UCTIONE30BaHKE [T ICTIP aBJICHUSI IP Y TOTO HEraTHBa Yy K€ HEBO3MOKHO.

Yemeepmoiti cnocobd ycmpauenus. Jlerkue napanvHbl, HMEIOIIMECS TOJIBKO Ha IOJIOKKE
(hOTOIUICHKH, Y CTP aHSAIOT, TP OTHPasi €€ TAMIIOHO M, CMOYE€HHBIM aIleTO HOM WJIK CMEChIO €r0 C dTHIOBBIM
crmpToM (80% armetona u 20% crmpTa). B mepBoM citydae moiokKa CTAaHOBUTCS MATOBOMW, BO BTOP OM
— ee IJISIHeLl COXp aHseTcs.

OTneyarku najgbleB Ha HeratuBe. OHu 00pasylTCcs B Tpex ciydasx. Bo-mepBwIx, Korma K




HENp OSBJICHHOMY (hOTOMaTepMally IpUKACAIUCH MajblaMH, CMOYECHHBIMHU TP OSIBUTENIEM HITH (PUKCKEM.
Ot nposBUTENS OTHEYATKU NajbLEB Oy Ay T TEMHBIMH, a OT (PUKCaXka — CBETIbIMHU. BO-BTOPBIX, KOI/1a K
HE BIIOJIHE BBHICOXIIEMY CJIOI0 HEraThBa MpHKacaluch NajbllaMd. B 3TOM ciyuyae OH MOBpeXHaeTcs
JOBOJILHO Ty 00K0. M B-TpeThuX, €cu A0 HETP OSIBIIEHHOTO CBETOYY BCTBUTEILHOTO CJIOSI WU JIO CY XOT0
HeraTuBa JOTparuBajiuch MOTHHIMU manblamu. [lepBeie nBa gedekTa HeycTpaHumbl. Peako ymaercs
3ajenarb CileAbl HalbleB peTyuiblo (oTooTnevarka, I[OJYyUYEHHOTO Ha MATOBOM WIIM 3€pHHCTOM
dotobymare. Tperuii Bug nedekta MOKHO Y AATHTh.

Yempanenue. Otneyarky NOTHBIX NAIbLEB Y AAISIOT:

a) IpOTHUp asi HEraTUB YETHIP €XXJIOP UCTHIM Y IJIEP OZI0M, WX (ppeoHOM-113, min ounIIeHHbIM OEH3MHOM;
0) pacTBOpOM:

XJIOpUCTBhIM HATpUi —5 4YacTel, yKCycHas KucioTa JeasiHas— 1 vacte u Boga — 50 yacteit. PactBop
HAJIMBAIOT B KIOBETY W HA CBETY MPOTATUBAIOT HEraTHBbl Ha (POTOIJICHKE MHOTO pa3 uepe3 pacTBop, a
HEraTUBBI CTEKJITHHBIE M Ha TUI0 CKOM (OTOIIIeHKE Ky al0T B KIOBETE, HETp ep bIBHO ee MokaynBasi. Korga
OTIEYaTKH NAJIbLEB MCY €3HY T, HEraTUBBI [P OMBIBAIOT OKOJIO Yaca B P OTOYHOM BOJIE U Cy IlIaT.

IIpeoomepawenue. YToObl n30exkaTh 3axXBaTa MATbLAMH, PEKOMEHIyEeTCsS MPOCMOTP U COPTHP OBKY
HETaTUBOB TP OM3BOANTH B JIETKUX HATSHBIX [IEp YaTKAX.

IsatHa or :kupa. OHHM 00Opa3zylOTCsA, KOTJa MAacio MOTaaaeT Ha CBETOYYBCTBHTEIBbHBIN CIIOM
dboTomarepuana 10 gabopaTopHOW OOpPaOOTKM WM HETOCPEICTBEHHO Ha HeraTuB. JKUpOBBIC IISATHA
ObIBalOT OOBIYHO HempaBwibHOW (opmbl. [louepHeHMss moag HUMHM Ha TO3UTHBE MMEIOT MEHbIIY IO
OINTHYE CKY IO TUIOTHOCTH IO CPaBHEHUIO C TIOTHO CThIO OKPY JKAIOIIMX X Y YaCTKOB M300p ayKEHUS.

Yempanenue. M acno, nonasiiee Ha HEraTHB, Y AAISIOT TAMIIOHOM, CMOYEHHBIM 4 E€ThIP €XXJI0P UCTHIM
yriaepoaom win  (peonom-113. TIaTHO OT Macma, MOMaBIIEr0 HAa CBETOYYBCTBUTEIBHBIM CIIOM
doromarepuaina J1o ero rp OsiBJICHUs, HEY CTP AHUMO.

IIbib. Bun nedektoB, BeI3BIBAEMBIX IMBUIBIO, 3aBUCUT OT TOI'0, KOT/Ia OHA OCENa Ha My JIbCHOHH I
croii poromarepuana .

A. ITeib, momaBmas Ha (poToMaTepuai 10 AKCIIO HUP OBAHMS, JIaeT HA HEraTHBE MEJKHE TP 03P auHbIe
TOYKM M ISITHBIIIKA. B 3TOM cilydae MoBepXHOCTh 3MyJIbCHOHHOIO CJIOSl MOBpEXIeHUH He nmeer. Ha
MO3UTUBE 3TH TOYK U BBIXOJSAT 4€p HbIMU.

b. I1bu1b, OceBIIas Ha HETaTUB BO BPEMs CyIIKH, JAETAET SMYJIbCHOHHBIM CIOW 1iepmaBbiM. by ayun
HEIp 03payHoOM, OHA HSKPAHUPYET MpPHU MeYaTh MEJKHUE AETaau H300paXKeHHs, OTYEro Ha TMO3UTHBE
o0pazyroTcst Oernble TOYKHU WK TSITHBIIIK U HeTIp aBUIIbHOM (DOp MBI.

IIpeoomepawenue. 1. Ilpenoxpansate Goromarepuan oT meuUid. 2. CyIIUTh HETAaTUBBI B 3aKPBITOM
mkady BO3Iy XOM, P OIy IEHHBIM Yepe3 QUIbTp.

Yempanenue. 1. Tlpo3padyHple TOUKM Ha HEraTUBE 3aJI€bIBAIOT HEAKTMHUYHOM Kpackoil — pabota
OYCHb KPOMNOTIMBAsS W TOYTH HEBBHINOJHMMAs Ha MamoopmarHOM HeraruBe.2. Korja meIIMHOK Ha
HEraTuBE€ HEMHOTO W OHU HE MPOHHUKIM IIyOOKO B JKEIaTUHY Cl0s, UX YAAISIIOT, OCTOPO0KHO
cockabnuBas ckanbienaeM. OHaKo Jierye p eTy HUpOBaTh UX CBETIIbIE€ OTIIEYATKH Ha TIO3UTHBE.

Caeapl OT KameJib HAa 3MYJbCHOHHOM CJ10e W MOMIO0XKKe Heratua. OHU 00pasyloTcs IMocie
BBICHIXaHHMS Kalejlb NPOMBIBHOM BOJbI, €CIM HUX HE YJaluUTh CBOEBPEMEHHO C IMOJUIOKKUH MU C
9MY JIbCHOHHOTO ¢l10sl HeraTtuBa. Ciebl COCTOST U3 0cajika CoJiel, pacTBOp eHHBIX B Bojie. Kpome Toro, Ha
SMYJIbCHOHHOM clloe O0Opa3yloTcsi CBETble IMTHA HEmpaBWIbHON (opMbl u3-3a Oojiee MEAJICEHHOTO
BBICBIXaHUS JKE€JIATUHBI M0J1 K allJIEH BOJBI IO CPABHEHHIO C OKP Y KAIOLIMM €€ dMY JIbCHOHHBIM CJIO EM.

IIpeoomepawjenue. C TPOMBITOTO HETaTUBA HAAO0 OCTOPOXKHO CHSTHh Kaluld BOBI, IPOTEPEB €ro
CIIerKa BJIQKHBIM TaMIIO HOM U3 «TJIa3HO iD» BaThI.

Yempanenue. 1. Ocanok cosnei co CTEKISIHHOM WM LTy JJOUIHOW CTOp OHBbl HETaTUBA Y JAJISIOT BaTHBIM
TaMIIOHOM; C NEPBOIl — cJerka CMOYEHHBIM B BOJIE, CO BTOPOW — CHHMPTO-aMMHAYHBIM pPacTBOPOM
CJIE/ly IOLIEr0 COCTaBa:

AMMMAK KOHLEHTPHPOBAaHH bIii(25%-HbIH) ............. S5 mn
Boaa TUCTHIITMPOBAHHASN «eveevereernnsrcsensscocensscees 95 M
Cnupr 3TH10BBIN WK AeHATYpupoBaHHbIH 100 M1

2. I1sTHA HA 3 MY JIbCHOHHOM CJIO€ OT KaIellb BOJIbI Y IS FOT BTOP MYHOM NP OMBIBKOM HEraTHBa B BOJE.
Hano 3amerurs, 4TO 3TO HE BCEraa y JaeTcs.

HeraruBbl €0  IIKAJOH  MOYEpPHEHUN, He  COOTBETCTBYIOIIEH  IIKajde  sAPKoOCTel
¢ ororpadupyemoro oobekra. Takue
HEraTuBbl paccMaTpuBaroTes B § 14.

MosiouHo-xke/JiTasi OKpacka HeraTMBa €O CTOPOHBI MOAJOXKKH. Takas oOKpacka HeraThBa
BBI3BIBAETCSl HEIOCTATOUYHBIM (DMK CHp OBaHHEM, BCIIEJCTBUE YETO HA BCEH MOBEPXHOCTHU 3 My JIbCHO HHOT'O



CJIOSl WJIM Ha €0 YacTU OCTAETCs HEKOTOPOE KOJMYECTBO HEy JAJIEHHOTO rajoreHuaa cepedpa. Ecinu He
pacTBOPUTH B 3aKp EMUTENIE STOT OCTATOK CoJiel cepedpa, TO HEraTUB Yepe3 HEKOTOP O€ BPEeMs MOKP 0eTCst
HEY CTP aHUMbI MU K €JITBIMH WJIU K E€JITO-KOP MYHEBBIMU M THAMH U3-3a 00pa30BaHusl CEpHUCTOrO cepedpa.

Yempanenue. JlomonHUT €1bHOE U HEMEJIEHHO € (DUKCUP OBAHWE B CBEXKEH TIOP IIUM 3aKP SIHT IS

HasneTsl coseii HAa MOBePXHOCTH 3MYJbCHOHHOIO cj10s1 HeraTuBa. OHU OBIBAIOT Pa3jINMYHBIMU T10
XUMHY ECKOMY COCTaBY .

A. Hanem oOecysemmnuiii, noxodxicuii Ha moposuvie y30pbl. OOpazyercs, Korjaa nocie 3aKp eruieHus
HEraTuB HEJOCTaTOYHO IPOMBIBAICA B BOJE, OTYETO B €r0 3MYJIbCHOHHOM CIO€ OCTAETCS HEKOTOpOE
KOJIMYECTBO THOCY JIb(aTa HaTp Msl, KOTOP bIii P U Cy IIIKE BBIKP UCTAJUIN30BBIBAETCS HA NTOBEP XHOCTH JKefa-
THUHBI.

Yempanenue. Cexuii o caiok THOCY Jib(aTa HATP Usl JIETKO Y JaJIsi€TCs BTOP MUHOM 1P OMBIBKOM B BOJIE.
Ecan ero cBoeBpeMEHHO HE pacTBOpUTh, TO 4YEpPE3 HEKOTOpOE BpeMs Ha Herarue oO0pa3yIoTcs
HEY CTP aHUMBbIE KEJIThI € WU JKEJITO-KOP MYHEBBIE MSITHA, COCTOSIIME U3 CEpHUCTOro cepedpa.

Ecnu nmpombIBKa B BOJIe HE JTAa€T pe3yJIbTATOB, TO 3TO Y KBBIBACT HAa AP YTy IO NPHUPOJIy HAJETa.

b. Hanem o6envuii, myunucmoui. OH COCTOMT W3 CyJbpUTa ATIOMUHHA. Takod HaieT o0pasyercs
WCTOIICHHBIM (DUKCAKEM WU 3arp sSI3HEHHBIM TP OSIBUTEJIEM.

Yempanenue. Ocanok cyib(uTa allOMUHHS JIETKO YIAJsieTCsl NMPOMBIBKOM HeraTuBa B TEYEHUE
HECKOJIbKUX MUHY T B 5%-HOM pacTBOp € y IIIEKUCIIOro HAaTp usi (COJIbl) Mp U TEMIIepatyp € He Bhiie 18°.

B. Hanem 6ecyeemnuiii unu cepo-6enviti. OT BBILICONMUCAHHBIX HAJETOB OTIMYACTCA CETYATOU
CTPYKTYpOH, 3aMETHOM MPU paccMaTpMBaHUM HEraTuBa Ha MPOCBET. JTO TAK Ha3blBacMas Kalbyuesasi
cemxa. OHa COCTOUT U3 U3BECTKOBBIX COJIEH, 0Op a3y IOLMXCS, KOT/Ia HEraTUBbI IP OMBIBAIOTCS B JKECTKOM
BOJIE.

Yempanenue. Haner nerko ypansiercsi, €Ciy HEraTHB MOJIOXKHTh HAa HECKOJIBKO MUHYT B 1%-HbIii
pacTBOp cossiHOM KUCIOTHI. [locie 3Toro ero ciemyer np OMbITh U BBICY ILIUTh.

I'. Hanem 6envuii, onanecyupyrowui. OH puUgaeT HETaTUBY BUJI CICIAHHOTO HA OMAJIOBO U MO IJIOXKKE.
Haner oOpasyercs B (uKcaxke ¢ TMOBBIIICHHONH KHUCIOTHOCTHIO, KOTOpas BBI3BIBACTCS W3OBITKOM
BBEJICHHOI B Hero kucnotel. OH mpeacraBiisieT co0oi MenbYallline YacTUIbl Cepbl HAa MOBEPXHOCTU U
BHY TpH AMy JIbCHOHHOI'O CJI0sl HeraruBa. Eciiu Haner ObICTpO HE Y JaJUTh, TO HETaTUB IOKP OETCSl JKENITO-
KOp MUHEBBIMHU TISITHAMU U3-32 00pa30BaHus CEp HUCTOTO cepedpa.

Yempanenue. HeratuB ¢ takum nedextoMm nomemaroT B 10%-HbIl pacTBOop cyib@ura Harpus,
Harperoro Ao temmeparypbl 30—40°. OcBernsiercss HeratuB A0ATO. YTOOBI SMyJIbCHOHHBIM CIION TIPH
00paboTKe He cToi3, ero ay 0T 2—3 mun B pactBope: hopmanun —10 iz, 6e3BoHas cona —35 2 U BoAa
— 1 . Korjia HeratuB cTaHeT Mp 03p a4HbIM, €TI0 TIIAT €IbHO NP OMBIBAIOT U CY I1IAT.

H. Hanem memannuueckoeo cepebpa. OH ceporo 1BeTa U IMpeAcTaBisieT coboil KomonaHoe cepedpo,
BBIZICTIMBINICECS U3 TP OSIBUTEINS M OCEBIIIEe Ha TIOBEP XHOCTh AMY JIbCHOHHOTO CIIOSI HeraruBa. JTOT Je(eKT
oOpazyercs, KOrja MEJIKO3epHHUCTBIH TpOsSBUTENb, COJEpIKAIMKA PacCTBOPHUTEIM Tajlor eHHOTo cepedpa
(cymbduT HaTp U, POMAHUCTHIN Kaluii), JOJTO HMCIIOJIB3YeTcs. 32 3TO BpeMsi BOCCTAHOBIICHHOE cepedp o
MOCTETICHHO HAKaIUIMBACTCS B PACTBOPE M OCEJIACT Ha HEraTHBE M CTEHKaX 0auka, B KOTOP OM IIp OSIBJISIOT
(OTOIICHKY .

IIpeoomepawenue. 1. Ilonp30BaTbCsi HEUCTOMICHHBIM TIp osiBUTENEM. 2. CHCTEMaTHU4eCKH YHCTHTh
06a4doK, B KOTOp oM 00p abaThiBarOT ()OTOIUICHKY .

Yempanenue. Haner cepebpa nerko y nansercsi, eciii HeToCp €ACTBEHHO 0 Clie TP OMBIBKHU €r'0 CTEP €Th
TaMIIOHOM, TIp€IBapMUTENbHO TMOJIOKUB HEraTUB B cOCy[ ¢ Bojaoil. C cyXoro HeraruBa HajeT YJIaluTh
HEBO3MOKHO.

E. Hanem epsasu na nezcamuge. OH UMEET TEMHO-CEPBI IBET U MpeEICTaBIsIeT cOO0M OYeHb MENKue
KY COUYKH JKEJIATHHBI, OTASIUBIIHECS OT 00pabaThiBaeMbIX HETATUBOB, M TBEPIbIC YACTHIIBI, TIONABIINE B
pPacTBOp TPU PaCTBOP €HUH 3arp A3HEHHBIX XMMHKATOB. Ecimu (OTOIICHKY HE BpaIlaroT B 0ayke, TO 3TH
BELIECTBA OCEAIOT Ha €€ MOBEP XHOCTH.

IIpeoomepawenue. lepen ynotp edieHueM o0s13aTeNibHO () WL TP OBATh PacTBOP bI.

Yempanenue. Haner w3 rpsi3u JErko y 1ajauTh, NP OTUPas HEraTUB TaMIOHOM B cocyze ¢ Bojou. C
BBICOXIIIETO HEr aTHBa TaKOW HAJIET Yy AATUTh HEJb35l.

Juxpouyeckass Byaidb. OHAa MMEET JKEITOBATHIM WM 3€JICHOBATHIM IIBET B OTPaXEHHOM CBETE U
KpacCHOBAThI B MPOXOAAIEM. JTa Byallb COCTOUT M3 MeNbYaWIlIMX YacTHUIl MeTaTMuecKoro cepedpa,
pacnp eeeHHOro B 3My JIbCUOHHOM CJI0€ HeraruBa. [IpuunHbI €6 BOZHMKHOBEHMS: 3arp sI3HEHUE P O BU-
Tenss (PUKCaKEM; CIHIIKOM TeIUIbId MpOSBUTENb; HEJOCTATOYHOE OIMOJACKUBAHME HEraTHBa IIOCIe
NP OSBJICHHS, OTYEr0 B (PHKCAX 3aHOCHUTCS MHOTO MIENOYH; HETOCTATOYHO KHCIBIN, MCTOIEHHBIA WIN
CJIMIIIKOM TETUTHI M (DHKC axK.

Yempanenue. Jluxpowndeckass Byallb yJaansierca OJHMM W3 pactBopoB: 1. TuomoueBmna —1,5 3,
JMMOHHas kuciota — 1,5 3 u Boga — 10 125 ma. B Hem HeraTuB KyMarOT 10 UCUE3HOBEHUS BY ally,



MOCJI€ Yero HEraTUB XOP OIIO NP OMBIBAIOT U CY IIIAT.
2. M apraHueBoKucibid Kanuit —1 2, Boga —1 2. B 3TOT pacTBop HEraTwB MOrpyKarOT HA S—7 Mun.

OOpazoBaBuIyIocsS KOPpHUYHEBYIO OKPACKy M HAJIET JBYOKHCH MapTraHla yAalsiioT 5%-HbIM pacTBOpOM

MeTabucy b puTa Kauust Wik Oucy Jib(ura HaTpusi. 3aTeM HEraTuB TIIATEIbHO TP OMBIBAIOT U CyIIIaT.

/KenTo-kopuuHeBasi OKpacKa HeraTMBa WJIHM NSATHA HA HEM TakKoro ke unBera. Eciu oHa
BO3HUKAET HETOCPeACTBEHHO BO Bpemsi 00paboTku (hoToMarepuaia, TO MpeacTaBisieT co0oil mp oy KTh
OKHCTICHUsI TIPOSBIMIONIEro BemiecTBa. Yaie Bcero okpacka oOpa3yercss B MpoIlecce MpOsBJICHHUS MPH
HETIOJTHOM TOBTOPHOM TIOTPY’KEHMH HEraThBa B TMPOSBUTENb TOCIE€ €ro OCMOTpa WIM KOTraa
NP OSIBJICHHBI (pOoTOMATepHall 4acT0 BBIHUMAIOT W3 pacTBOpa. B 3ToM ciyuyae TpoOSBHTETh HAa TeX
Y4acTKax 3MyJIbCHOHHOTO CJIOSI, KOTOPbIE€ CONPMKACAIOTCSI C BO3/Ly XOM, OKHCIISIETCS, UYTO U TP UBOJUT K
00p a30BaHUIO TISITEH.

Yempanenue. st ynanenusi poOAyKTOB OKHCICHHUS TP OSIBJISIFOIIETO BEIIECTBA CHadana 2—3 MumH
3ay OIMBAIOT 5MYJIbCHOHHBIM cloi HeratuBa B 5%-HOM pacTBope (opMajnHa, IOCIE Yero HeraruB
NP OMBIBAIOT 5—6 mun. 3aTem oTOenMBarOT HeratuB 3—4 mun B CMECH CIEIY FOIMX JIBYX 3alacHbIX
pPacTBOP OB, B3ATHIX B paBHBIX 00bEMaX.

3AITACHBIE PACTBOPBI
L Mapranuo BOKHCIbIi KATHH ..... 12
II. Bona ............... 200 1M
II. XnopucThIil HATP A ........ 152

CepHasi KHCJIOTA KOHUEHTpUpOBaHHast 8w
Boaa ......eeueeeee. 200 M

IIp umeuanus.
1. [IpaBuia oOpalieHus ¢ cep HOM KUCIOTOH cM. Ha cTp. 16.
2. MapraHICBOKUCIIBI Kaluil JOHKeH OBITh pPacTBOPEH TOJHOCThIO — UWHA4Ye Ha HETaTHUBE

oOpazyroTcs TpynHO ypaaiauMble Touku. [lostomy mepen ymorpeOiieHHMeM €ro pacTBOp Jiydile
np opUILTP OBaTh Uepe3 BaTy.

Bo Bpems orOenuBaHusl HEraTHB IMOKPBIBACTCS KOPHUYHEBBIM HAJIETOM, COCTOSAINUM W3 JBYOKHCH
mapranma. OH ynansercs norpyxeHueM HeratuBa B 10%-HbIi pacTBOp MeraOucyb(uTa Kamus WId
Oucynbdura Hatpus. [ocne MoIHOro OCBETICHUS HETaTWBA €ro IpOMBIBAIOT 3—4 MuH M TP OABJEIOT HA
CHJIBHOM CBETY JIIOOBIM METOJT HAP OXMHOHOBBIM TP OSIBUTENIEM HOPMAaIbHOTO cocTaBa. Vcrmonb3oBarh
JUTSL 9TOM TIeJIM MEJKO3€p HUCTBIE BBIP aBHUBAIOIIHE TP OSIBUTENN HEJB3S M3-32 BOSMOYKHOTO OCIIa0JI CHUS
BTOP UYHOTO U300p KEHHUSI.

P:xxaBble nsiTHAa. OHM TPEACTaBISIOT CcOOOM KHPTNHMYHO-KpacHble WIKW Oypble IsSITHA CaMoOM
pa3Ho00p a3HOM (OP MBI, COCTOSIIIIME U3 OKUCIIOB ere3a. O0p a3y roTcs, Koraa oopadoranHas GOTOIIICHKA
MOJIBEIIMBAETCS IS Cy ILIKH Ha YKeJ €3HbIX 3K MMaX WIH K HOTIKaX.

IIpeoomepawenue. JIns monBemMBaHUs TJICHOYHBIX HETATUBOB HCIOJIb30BaTh 3KUMBI, ClIENIaHHBIC
U3 Hep KaBEIOIIeH CTany, I1acTMacChl WU Aep eBa.

Yempanenue. Heratus pa3MaduBaioT B BOJIE U [0 MEIIAIOT O MCYE3 HOBEHMS IISITEH B PacTBOP
niaBeseBast kuciora — 25 r, Boga —500 mz. 3ateM ero npomsiBatoT S—10 mun u cymar.

XpynKocTh 3MYJbCHOHHOIO €105 Heratupa. BosHukaer, xorja HeraTtuB mepecyuieH. Ha Takom
HEraTHBE JIErKO 00p a3y FOTCs Tp eIIMHBI M M3JIOMBI Ha MY JIbCHOHHOM CJIO€.

Yempanenue. Tlep ecymennplii HeraruB Hajio0 pa3mMouuTh (FO-15 mun) B Bojie M BBICY IIUTH 110
HOpMaJIbHOTO cozep kanus Biaru (12—15%). Ecnu Ha My 1bCHOHHOM ci10€ Y e 00p a30BalIuCh
TP €IIMHBI ¥ U3JI0MBI, TO 1e(eKT Hey CTp aHHUM.

IMoanas cossipu3anusi — Ip €Bp allieHWEe HETaTMBa B IO 3UTHB.

Ipuyunel s6nenus: 9p e3MEpHO JIUTEIbHAS BBIACD KKa,
OYCHb KPAaTKOE OCBEIICHHE 10 ChEMKH HEraTMBHOTO (hoTomarepuana OelbIM CBETOM M 3acBETKa OT
naboparopHOro ¢hoHapsi HE TIOTHOCTHIO MP OSIBJICHHOT'O HEraTHBA.

Ucnpasnenue. llomydenne Ha IUANO3UTHUBHOW (POTOTUIACTMHKE WIM TO3MTUBHON (HOTOTIICHKE
HETaTMBHOT'0 M300p ayKeHus1. 3aTeM 0O0bIuHas TieyaTh Ha (oToOy Mare.

TeMHble IITPUXM M MOJOCHI ¢ pa3MbITbiMH KpasimMu. OOpasyiorcs, ecnu 10 J1abopartopHoi
00paboTKH MO CBETOUYBCTBUTEIHHOMY CJOI0 (hoTOMAaTepHana Ciay4ailHO TMpOBOMWIN KaKUM-ITHOO
P €IMETOM HJIM HOTTEM.

Yempanenue. TonbKo peTyIbIO HA TO3UTHBE CBETIIBIX IITP UXOB MIIU MOJIOC.



14. TPAJAIIMOHHASA XAPAKTEPUCTUK A HEI'AT UBA

@oToMOOUTENN YacTO TONYyYaroT Ha OJTHOM (POTOINIEHKE HEraTHBBI, HENPHIOJHBIE WIH Majo
NpuroiHele Juig neyaru (OTOCHUMKOB. I[IpuumHOi TOMy—OHIMOKHM B BBLIEP)KKE IPU ChEMKE,
¢doTorpadupoBanue oObeKTa ¢ 0OJILIIUM MHTEP BAIOM SIPKOCTEN U HECO OJII0JICHUE P eXUMa TP OSIBJICHUS,
ykazaHHoro B perente. OcoO0eHHO 4acTo (OTOTOOUTETHN HE BBIJIEP KUBAIOT TeMIEpaTypy Ip OIBUTEIS
nposielieHue 8 X0100HOM PAcCmeop e 0aem HedONnposeieHue, a 8 Mmeniom pacmeope — nep enpo siejleHue.

3areM (OTOINIEHKY OOBIYHO TEPEenpoOsSIBISIIOT, KOTJa JUIsl COCTAaBJIEHHMS BBIP aBHUBAIOIINX
MEJKO3ep HUCTBIX IposaButeneil (Hanpumep, [1-76, JIK-20 u ap.) ucnonb3yroT Cyab(GuUT HaTpHs COPTOB:
«®Dotorpaduyeckniit Mmapku by umm, uto coBcem Hemomy ctuMo, «TexHuueckuit». Takue copTa cybdura
HATpUS UMEIOT NOBBIIIEHHYIO NPHUMECh YIJVIEKMCIOro Hatpus (conel): B Mapke b — ee 0,5% , B
TEXHAYECKOM — 3HAUUTENLHO OOJIbINE, YTO TOBBIIIAET MIETOYHOCTb MPOSIBUTENS M, CIENOBAaTENbHO,
CKOpOCTh mposiBieHus. OTdero 3a BpeMs, YKa3aHHOE B pelente, HeraTtuB OyJeT mepenposiBiieH, a
KOHTP acT U 00I1[ast TWIO THOCTh €r0 YBeIW4eHsI (cM. § §).

JInis pUrOTOBJIEHHS BBIP aBHUBAIOLIMX MPOSBUTENEH HANO MPUMEHATH (OTOrpapuueckuii cyibGuT
HATpUs MapKu A, KOTOPBIA CONEPIKHUT yTriekucaoro Harpus tonbko 0,15%. Eme nyudine ynotpeGuaTsh
pEaKTUBHBIN CyJIbGUT HATPp Ul Map KU «UHUCTBII», MPHUMECh Y TIIEKUCIOT0 HATP U B KOTOP OM HUYTOXK Ha.

HekoTopble HeratuBbl € TpaJalMOHHBIMU Jle(eKTaMd BO3MOXKHO YJIyYIIUTh JIOTIOJHUT€JIbHOM
00paboTKOM, OIMMCAaHHOW B MOCIENYIOIUX Maparpadax, U TeM CaMbIM CAENaTh WX MPUIOAHBIMU IS
0Ty YEHUSI TIO3UTHUBOB C XOP OIIUM M300p aXKEHUEM; Py THE K€ UCIIP ABUTH HEBO3MOKHO.

3TO0 yKa3aHO B OIMMCaHHWW HauOOJIee YaCTO BCTPEYAIOUIMXCS TUIIOB HET aTHMBOB, KAKAOMY W3 KOTOPBIX
Uil yIoOCTBa CCBUIOK TIPHUCBOEHA OTIpeAeNeHHas KaTteropus. HeratwBbl KiaccU(pUIMPOBaHBI 1O
MHTEp BTy ONTHYECKUX IUIOTHO CTEH M300p aXKeHUsI, KOTOP bl SABJISIETCS OCHOBHOM MX Xap aKTep UCTUKOIL.

CormacHo dopmyse 17, uHTEpBaT ONTHYECKHUX IUIOTHOCTEW HErarnBa 3aBUCHUT OT TaMMbl €ro
NPOSIBJICHU M UHTEpBala SIPKOCTEH onTuueckoro wusoOpaxkeHwus, T. e. AD =y, . -l . Ilostomy

HETaTHBBI C Pa3HBIMU €r0 3HAYCHUSIMHU MOXKHO TIOJYYWTh, (OTOrpadupysi CIOXKEThI C Pa3IMIHBIMU
WHTEpBAIAMM SPKOCTEH Ha OJHOM copTe ¢doToMarepuaiga WIH OJWH CIOKET Ha ¢doToMaTepHatax C
BO3pacTaroM KO3 OHUIITUEHTOM KOHTPAcTHOCTH. M3 MeTomudeck X cooOpakeHWH HEraTMBBI HA PUC.
30—38 moy 4eHbI BTOP bIM CIIOCOO0 M.

HeratuB o4eHb MAJIOKOHTPACTHBIM. VIHTEpBan €ro onTM4ecKuX IUIOTHOCTEW He3HauureneH. Ilo
o0mell oice ONTHMIECKOM TUIOTHOCTH W300paKEHUS MAJOKOHTPACTHBI HEratwB OBIBaeT O4YEHBb
NpOo3payHbIM WM OYEHb IUIOTHBIM, B 3aBUCHMMOCTH OT TOTO, Ha Kakoil craguu Qortorpaduyeckoro
np o1iecca JI0 My IieHa onnokKa.

- 1
Puc. 30.

HeraTtus oueHb MaOKOHTPACTHBIA U O4€Hb IIPO3PaUHBLH.
[Momyden B pe3ynbraTe HENOAEPK KU PH ChEMKE

E ) : 1. Hecamus ouenv mManokoHmpacmHulil U O4eHb
RN nposzpaunvill. Ero riry6okue TeHU He mpopaboTaHsbI,
0e3 nmeraseil. B ouyeHp CWIBHBIX CBETax JeTald
BBISIBJICHBI, B CWJIbHBIX CBETAX — KX HEMHOTO, a B
CpelIHUX — OHHM e/iBa 3aMeTHHI (kareropus 1/1, puc.
30).

@otorpadsr TaKou Herarus Ha3bIBAIOT
«TIp 03P QYHO-TOHKHM.

Ero monyuarot, ¢ororpadupys ¢ OOIBIION HETOAEPIKKOM OOBEKT C MalblM WIH CPEAHUM IO
BEJIMYMHE HMHTEpBAJIOM sApKocTel. B pesynprare HeraruBHOe HM300paK€HUE CTPOUTCS MOYEp HEHUS MU
TOJILKO B 00NacTH HeAoJeprkeK KpuBOM mouepHeHuil. OTuero mepenada sipKOCTE Ha HETaTUBHOM
M300p aKeHNH OBIBACT CHJIBHO MCKaKEHA.

Pexomenoayus. HeratuB 1 meyaru HENPUTOJCH. Y CUIIMBaTh €ro OECTOJIE3HO, TaK KaK Hellb3s
BBISIBUTH JICTAIH, OTCY TCTBY IOIIHE HA M300p &)KEHHUU.

2. Hecamue npospaunsiii u manokommpacmusiii. 1’y O0Kre TE€HH, CUIIbHBIE CBETA U TP OMEXY TOUHBIE
MEXJIy HUMH TOHA HETaTMBHOTO M300pXKCHUS MMEIOT HE3HAUYUTEIbHBIE ONTUYECKHE IUIOTHOCTH, MAajo
oTIMYaroniuecss Jpyr ot gpyra. OrTdero SpKOCTH OOBEKTAa HA HEraTUBE TIEpEIaHbl CHIHHO
yMeHbIeHHbI MU, Ho mou T Bce neranu u3o0p akeHust umeroTes (kareropust 1/2, puc. 31).

@dotorpadpl TakOW HEraTUB HAa3bIBAIOT «TOHKUM». [IpuumMHAa ero mnojgyuyeHuss — 3HAYUTEIbHOE
HEJIOTIP OSIBJICHHE HOP MaJIbHO JKCIO HUP OBAHHOTO NP U CheMKe (pOTOMATEp Halla, Ha KOTOP OM CHAT OO BEKT



¢ HEOOJIBIIMM WU CP €AHUM UHTEP BAJIOM SIp KOCTEH.

: Puc.31.
r S : HeraTus oueHb MaOKOHTPACTHBIN, Tpo3payuHblid. [lodyden B
r'.‘:_. * PpEe3ynbTaTeC HEAO P OABICHUS HOPMAJIBHO 3KCIIOHUP O BAHHOTO
M dhoromarepuara
Pexomenoayus. Jns Tedarm HETaTHB dallle BCEro
HETOCPEICTBEHHO  HempuroAeH. FEro  ucnpaBisiioT
Y CWJICHUE M.
3. Hecamug ouenb niomuwvli U MAaioKOHMPACMHbLL.
JeTtanu ero riayOOKHX TEHEH M CHIbHBIX CBETOB Ha
: NPOCBET  NPOCMATPUBAOTCI €  TpyAoM.  ToHa
e M300p &KEHUSI TI0 TUIOTHOCTH Majo OTIMYAIOTCA APYT OT
b : ' JIpyra, OTYEro SPKOCTU OOBEKTa HA HEraTHBE TEp €IaHbI
CWJIBHO y MEHbIICHHBIMH (KaTeropus 1/3, puc. 32).

®oTtorpadsl Mo100HBINH HETaTUB HA3BIBAIOT « IUTOT HBIMY.

Ero momyvaror mpu 3HAYMTENIBHOM IIEP €IKCIIOHUPOBAHWKA BO BPEMS CHEMKH, OTUErO0 BCS LKA
ApKOCTe 00BbEeKTa yKJajablBaeTcss B Y3KHH JMANa3oH MOYEpPHEHHMH OOJIaCTH TMepenepikeK KpHUBOU
MOYCPHEHHH W OHM Ha W300p&KEHHWU BOCIPOU3BOJATCS «CKATBIMU». JleTaTup OBaHHOCTH  KE
M300paKeHUsI yXyAmaercs u3-3a Aup(y3HOTO paccesHUs CBETa B CBETOYYBCTBUTEIHHOM CIIOE
¢dboTomaTepnana, BRI3BAaHHOTO TIEp eIep KKOH.

Pexomenoayusi. CunbHO TIep €9KCIIOHMP OBAHHBIM HETaTWB JUIsl TIeYaTH OOBIYHO Mayio mMpuroieH. Ero
MOXHO Y JIy YLlIMTh, 00paboTaB B ociaduTelle ¢ MapraHLIOBOKHUCIBIM KalUEM WIIU C JIBY XP OMOBOKHCIIBIM
KaJIUEM.

Puc. 32.
Herarus manokoHIpacTHbIN U oueHb MIOTHBIN. [losryuen B
pe3ynbraTe nepenepkKKi IpH ChbeMKe

4. Heecamus wupezvepHO NIOMHBIU C MATbIM
unmepsaiom niomuocmetl. Bce n300paxeHue Ha HEM
MOKPBITO CWJIbHOM Byajdbi0, HO MHOTHE JIE€TaJH,
CKpPBITbIE TOJ HEH, YacTo BHUAHbBI, €CIU HEraTuB
paccMarpuBaTh HajJ CWIbHBIM HCTOUHHUKOM CBETa
(xateropus 1/4, puc. 33). DTuM mpueMOM OOBIYHO
OTJIIMYAIOT €ro OT Her aTuBa Kareropuwu 1/3.

dotorpadsr TaKou HEraTuB Ha3bIBAIOT

«3aTSHY THIM».

Ero mnomyvailoT mnpu upe3MepHO JUIUTEIBHOM TpPOSBJIEHUH (OoTOMarepuana, HOPMAIbHO
SKCIOHHP OBAHHOTO NP U ChEMKE.

Pexomenoayus. HeratuB ~ HenocpeICTBEHHO JUIsl MeYaTH HENpUrojieH. Ero ucnpasisiorT, yanss
Byalb TIOBEPXHOCTHO JeicTByrommM  ocinaburenem. Jlydme Hcmonb3oBaTh — OcnaOuTeNnb €
MapTraHIIOBOKUCIBIM KaJlueM WIH C JIBY XpOMOBOKHCIBIM KanueM. OcinaOutellb ¢ KpacHOM KpOBSHOMN
CONBbIO JIaeT HECKOJbKO XyAIIMHA pe3yjbTar. YCTpaHeHHE Byald YJyuYlIMT Ipajalio TOHOB
M300p QKEHUSI U €ro JeTajaup OBaHHOCTD.

HeratuB MaJIOKOHTpPAaCTHbIi. VIHTEpBaI ero ONTHYECKUX IUIOTHOCTEH HeOosbpmion. OOuryro ke
OIITHYECKY 10 TNIOTHOCTh HETaTUB MO>KET UMETh HE3HAuUTENIbHY IO WIH 3 HAUUTENIbHY 10, B 3aBUCUMOCTH OT
TOTO, Ha Kako¥ cTaguu (poTorpaduieckoro mporecca JI0 My IeHa O HoKa.

1. Hecamus manoxommpacmuulii ¢ He3HAUUmMenvHou oodwell niomuocmulo. ['TyOOKHEe €ro TeHH
Npo3payHbl, TEHW CJIErKa MpOopadOTaHbl, a CHIbHBIE CBETA MO CPABHEHHIO C HUMH HUMEIOT OOJbIIY IO
OIITMYE CKY 10 IUIOTHOCTD.



Puc. 33. Heratus oueHb MaJIOKOHTPACTHBIHM U YpE3MEPHO IIIOTHBIH..
[Momyden n3-3a mepenposBICHASL

[TosToMy neraneii B Ty OOKHMX TEHSX Malo, B TEHSIX — OOJIbIE, a B CHJIBHBIX CBETaX OHHU JI0 CTATO YHO
nposBieHsl (kareropust 11/1, puc. 34). Dotorpadbl Takoil HETaTUB HA3BIBAIOT «IIP O3 AYHBIMY.
ITonoOHBIM HEratus, BO-I1E€P BBIX, MOy YalOT P M HE3HAY U TENILHOM HE 10JIep KKE BO BpeMsl CbeMKH. B aTom
clly4ae n300p @KEHUE CTPOUTCS MOYEp HEHUSIMU HE TOJIBKO B 00JacTH HEZO AP KeK KpHUBOM moyep HEHUH,
HO W TOYEpHEHUSIMH Hayajia TpsIMOJMHEHHOTO €€ yJacTka, 0COOCHHO eciu (GoTorpadupyroT 0OBEKT ¢
HEOONBIIUM HMHTEPBATIOM spKocTell. SIpKocTM 0O0BEKTa, MOYEPHEHUs] KOTOPHIX HAa HEraTMBHOM
U300p@KEHUH JIATYT B 00JIaCTh HENOJepKeK, OyIyT «CxKaTbD» M IepenagyTcs HCKakKeHHO. ToJIbKo
HEKOTOPOE YHUCIO 3HAYMUTEIbHBIX SIPKOCTEH OOBEKTa, MaloIUMX IOYEepHEHHs B Havajge o0jacTu
TP OTIOP LIMOHAIBHOM iep e1au 1, Oy Ay T P aBIJIbHO BOCIIP OM3BE/ICHBI HA HEraTUBe.

Bo-BTOpBIX, cpeaHee HEeIOoIp OSIBICHHE HOPMAIbHO AKCIIO HUP OBAHHOTO (hOTOMATEpHana J1acT TaKon
K€ HETaTUB TP CheMKe 00bEeKTa ¢ HEOOJIBIIINM UHTEP BAIOM SIp KOCTEH: OCEHHEro Teif3axa B macMy p Hy 10
HOroJy,, nei3aka B Ty MaAHHOE yTPO U T. IL.

Pexomenoayuu. 1. Heratus, noiayyeHHbI M U3-3a HEJOJAEPIKKH NPU CHEMK €, UCIIP ABJISIOT Y CUICHUEM,
HO TOJIbKO B TOM CIIy4ae, €CJIM C Op UrMHAJIbHOIO HeraThBa moa0opoM (oToOymaru Helb3sl MOJIy YUTh
y IOBJIETBOP UTEbHBIHN (DOTOOTIIEY ATOK.

e — .o - ~ -

|
Puc.34.

HeraTtus MaloKOHTpacTHBIN ¢ HE3HAIUTETBHO U 00 1I1eH
IIJIOTHOCTBIO

2. Henomp osiBJIeHHBIN HEraTUB MOXET ObITh YTy YllleH
00pabOTKOM B CBEP XITP OTIOP THOHATLHOM Y CHITUT €J1€.

2. Hecamue manokoumpacmusiii ¢ 601uuon ooujetl
niomuocmuro. Ilo  BHemrHeMy BuUAy OH  Majo
OTJIMYACTCA OT HEraTuBa, W300paXKEHHOro Ha puc. 32.
OnHako JeTaqupOBAHHOCTh H300paXeHUs y HEro
. i Heckoybko Jyumas (kareropus 11/2, puc. 35).

dotorpadpl TakOW HEraTWMB HA3BIBAIOT «IUIOTHO-
BsUTBIMY». HeratuB 3TOH KaTeropuu MOy YaroT, BO-TIEPBBIX, IPU CPEIHEH TepenepIikKKe, KOraa 10 MHMO
o0acTu mepenep KeK KpHUBOW MOYEpHEHUH ISl MOCTPOEHUS W300paKeHUsl MCHOJIb3YyeTCcs U 4acTh ee
NP SIMOJIMHEMHOTO  y4acTka. Bo-BTOpBIX, €CIW MEpenposiBAAIOT HOPMAIbHO SKCIOHUP OBAaHHBIN
dboToMarepuan, Ha KOTOPOM CHAT MaJOKOHTPAacTHbI 00BEKT. B 3TOM ciyuae MHTEpBall IUIOTHOCTEH:
MOYepHEHU HeraruBa yMeEHbIIaeTcsi BciefAcTBUE oOpas3oBanus Byanu. M B-TpeTbux, W3-3a He3Ha-
YUTENbHON 3acBeTKH (oTomMaTepuana npu oOpaboTKe, KOTOpas BO3HUKAET, €CIU HCMOJB3YIOT JUIs
ocBemieHus (HoTonabopaTopuii BBHIIBETIINKA CBETOQWIBTP WIM CBETOPWILTP, HECOOTBETCTBY FOIIUN
CIIEKTP aJIbHOM Yy BCTBUTENILHOCTH (pOTOMATEp HaJIa.

Pexomenoayuu. 1. Cnabo mepenepkaHHBI HEraTUB MOXXHO TiedaraTh O€3 UCTpaBJICHUS C
P OJIOJKUTENILHOM BBIIEPKKOH, MpaBWIbHO MOJoOpaB K Hemy ¢oTtodymary. Ecnu caenate 310 He
yJaeTcs, €ro ymnaydmamT o0paboTKoW B ocimabuTene ¢ MapTaHIEBOKHCIBIM KallueM WIH C
JIBY Xp OMOBOKHCIIBIM KaJIUEM.

Meoe

Puc. 35. HeraTus ManoKoHTpacTHBIH ¢ 000N 00mIei
IUIOTHOCTBIO

OcobeHHo xopomme pe3yibTaThl JaeT OTOeIMBaHUE
MeToioM rosiokonuu (cm. § 48). 2. [lepemnp osBiaeHHbII
M c1abo  3acBEYEHHBIM  HEraruB  HCHPaBIISIOT
00pabOTKO# B OJTHOM W3 TIOBEP XHOCTHBIX OCJIa0 UTEI el
(cm. §15).

Herarus HOPMAJILHOI0 KOHTpAacTa. ITo
BHEITHEMY BHIy OH OBIBAeT HECKOJBbKO pa3JiMyueH, B
3aBHCHMMOCTH OT TOTO, MOJyYeH OH Ha (hOTOIUIECHKE
o0IIero Ha3HAUeHWs WIM HAa «MATKHX» (OTOIUIACTHHKAX, a MUMEHHO: Y IEpBOTO HeraTuBa HHTEp BT
ONTHYECKUX TUIOTHOCTEH HEMHOTO MEHBINE, YeM Yy BTOPOT0. JTO OOBSCHIETCS TeM, YTO (DOTOIUICHKY

np osABISIOT 10 ¥, =0,8, a «wmsrkue» Qoromracruaku — a0y, =1,0. Ilo npopaborke neraneil u




rapMOHMYHOCTH M300p@KEHUsI TaKMe HEraTuBbl WAECHTUYHBL. B ciydae cheMKH 0OBEKTa CO CpEeIHUM
(HOpMaJIbHBIM) HMHTEPBAIOM SAPKOCTEH MX 00IIas MIOTHOCTh MOKET ObITh HEOOJIBIIOH, €CM BbIAEpKKa
paccuMTtaHa Ha WCMOJb30BaHWE HIKHEH 4YacTh MPSAMOJMHEMHOTO Yy4YacTKa KPHUBOW IMOYep HEHUH
(xareropus I1I/I, cm. puc. 24), 1 TIOBBIIIEHHOM , KOT/1a M300p &)KEHHE TIOCTP OCHO TI0Yep HEHUSIMU BEp XHEH
ero yactu (kareropus I11/2, cm. puc. 25).

®doTtorpadbl HA3bIBAIOT HET aTUB Ha PHC. 24 «HOP MATbHBIMY, a HAa pUC. 25— «COY HBIM».

Pexomenoayus. Heratusbr kareropuii III/1  wu III/2 HemocpeacTBEHHO NPUTOAHBI ISl TEYATH
(OTOCHUMKOB.

Heratus KoHTpacTHbI MJIOTHBIA. OH UMEET MOBBIIEHHBI MHTEPBAJI ONTHYECKUX IUIOTHOCTEH,
rpajalys TOHOB PE3KO

T e s e

Puc. 36.
Heratus cperHeKOHTpaCTHBIN co cpenHee oo uien
IJIOTHOCTBIO

BBIP @KEHA, a JIETAIM Ha BCEX YacCTs X M300p ayKeH Usl
xoporo npopabotansl (kareropust 1V/1, puc. 36).

dotorpadpl TakOW HEraTMB TaKKe HA3BIBAIOT
«KOHTP aCTHBIM.

Ero momywator, korma dotorpadupyior ¢
NP aBWIBHOM BBIACPIKKOM KOHTPACTHBIM CIOKET Ha
(oTOIIEHKE MM CIO’KET HOPMAJIbHOTO KOHTpacra Ha
«KOHTPacTHOW» (hOTOIUTACTUHKE, KOTOP bIe Hp OABJILIH
JI0 TaMMbI, HECKOJIbKO MEHbIIEH pekoMeHayemoil. [1ockonbky KOd(pGUIMEHT KOHTPACTHOCTH Y (OTO-
IJIACTUHKM OoJbIne, 4eM y (OTOIUICHKH, TO HMHTEPBAT ONTHYECKUX IUIOTHOCTEH MOYepHEHUU Yy
IUTACTMHOY HOT'O HEeTaTuBa Oy IET BBILIE, YEM Y IUIEHOY HOTO.

Pexomenoayus. KoHTpacTHBIN HEraTUB 4Yallle BCErO HEINOCPEACTBEHHO IOJIEH A nedatd (hOoTooT-
neyaTkoB. Ecam k HeMmy Henb3si momoOparbk (oroOymary HEOOXOIMMON KOHTPAaCTHOCTH, TO €ro
0Ca0JISIIOT B CBEP XIIP ONOP HHOHATHLHOM OCJIabUT €€, MOBTO PHBIM TP OSIBJIEHUEM OTO €JIEHHOTO HEraTHBa
u T. 1. OCOOEHHO XOp OIIIME P e3yIbTaThl JaeT Medarb ¢ Mackou (cM. § 47).

HeratuB o4YeHb KOHTPACTHBI ¢ TNOBBINIEHHOH 00l MIOTHOCTBIO. OH uMeer OOJbIION
UHTEPBaJ ONTHMYECKUX IUIOTHOCTEH. [leranu B riryOOKMX TEHAX XOpOLIO NMpopaboTaHbl, a B CUJIBHBIX

CBeTax BeieAcTBHE NU( (Y 3HOro paccesHUS CBETAa MOTY T ObITh HEJOCTATOU HO BBIABIICHBI (Kareropus V/1,
puc. 37).

®oTtorpadbl TaKOI HETaTUB HA3BIBAIOT <GKECTKUMY.

Puc. 37.
HeraTtus oueHb KOHTPACTHBII € NMOBBIIEHHOH 0011IeH MIIOT-
HOCTBIO

Ero nomyudaror B IByX Cily4asX: IIPU CbEMKE OYECHb
KOHTPACTHOTO CIOKETa Ha JI0OBIX (oToMaTepHatax
WIM KOHTPAacTHOrO OOBEKTa Ha  KOHTPAcCTHOM
dboTomarepuane, Hampumep Ha (POTOIUTACTUHKAX C

¥ p8K=1,7.

OOpabaTpiBasi Tak CHATHIM (oTOMaTepHuan, HalIo
TOYHO BBIIEP KUBATh PEXKUM TP OSIBIICHUS, TOTOMY YTO
Ja’ke HEOOJBIIOE Y BEMUUEHHUE TP OI0JKUTENLHOCTH TP OSIBJICHHS NP OTHB YKAa3aHHOTO HA YTAKOBKE WU
NpOSIBJICHHE B TEIUIOM NPOSIBUTENE elmle 0Oolee MOBBICUT KOHTPACT HM300pakKeHHs. 3HAYUTeNbHOE
Tiep eTIp OsIBJICHUE COBEP IIEHHO HEJO Ty CTUMO, TaK KaK OHO CHJILHO yBEIMYMBACT ONTUYECKY IO INIOTHOCTh
HeratuBa. He3HauWTenbHOE HENONpOsIBIIEHWE, HA00OPOT, JKENMaTeNbHO, TaK KaK OHO yMEHbIIaeT
KOHTPacT HEraTHBA U €ro TUIOTHOCT.

Pexomenoayus. C oueHb KOHTPACTHOTO HEraTHBa HEBO3MOKHO IOy YUTh TIO3UTHB, HA KOTOP OM OBUTH
Obl TIpopaboTaHbl BCE JCTATM, HMMEIONIMECS Ha HerartuBe. Ero OONBIION HWHTEPBAI OINTHYCCKUX
IUIOTHOCTEH YMEHBINAIOT OCIa0JICHHEM B CBEpXIIP OMOP IIMOHAILHOM ocnadwurene. OaHako Haubosee
1eJIecoo0pa3Ho Takhe HeraTUBBI IIe4aTaTh C MAacKoW, KOTopas TMO3BOJISIET TMOJIydYaTh XOp OILO
Tp op a00TaHHO € TIO3UTUBHOE M300p axeHue (cm. § 47).

HeraTtuB 4ype3MepHO KOHTPACTHBIA ¢ 00/1bIIOH 00mIell ONTHYECKON IVIOTHOCTHIO. HTepBan
OITHYE CKUX IUIOTHOCTEH Yy HEro OYeHb OOJIBINIOH, Tpaiarys TOHOB, 0Opa30BaHHAS CPEIHUMH SIP KOCTSIMH




00BEKTa, BRIp@KEHA KpalHEe Pe3KO; rpajaius K€ TOHOB, COOTBETCTBYIOIIAS IIKAe CHILHBIX CBETOB
00BeKTa, CKara, TaK KaK HMX MMOYEPHEHHS JIeKaT B
00JacTu mep eaep xKek.

Puc. 38.
HeraTtuB upe3MepHO KOHTPACTHBIA ¢ 6OJIBIIOH 00MIICH OTITH-
YECKOH MJIOTHOCTBIO

Jeranu B cpeAHMX  IUIOTHOCTAX  HeEraruaa
npopaboTaHbl XOPOIIO, B TIyOOKHMX TEHIX WIH B
CIIBHBIX CBETaX — c1a00, YTO 3aBUCHUT OT TOTO, ObLIa
BBIZICPIKKA TIPU ChEMKE paccyhraHa Ha TpopaboTKy
netael 'y  u300pakeHWs TEePBBIX WIH BTOPBIX
spkoctei oobekTa (kareropust VI/1, puc. 38).
®dortorpadpl TaKOM HEraTUB HA3BIBAIOT «OYEHb
xecTkuM». Ero momydaror, xorma ¢oTtorpadupyroT yYpe3MEpHO KOHTPACTHBIM CHOXKET Ha JHOOBIX
dboTomMaTepHanax WIH CIOKET HOPMAIbHOTO KOHTpacra Ia OYeHb KOHTPACTHBIX (POTOIIIaCTHHKAX.
OOpabareiBass  ¢oToMarepuad C TaKuUM CIOKETOM, HAI0 K30erarh Jaxe He3HayUTelbHOTo
nep erp OsIBJICHHUS, TaK KaK OT 3TOr0 KOHTpAacT HerartuBa emie Ooyiee yBENWYUTCA U, ClIeJ0BaTeNbHO,
VXY AIIATCS €ro KayecTBO, UYTO 3aTpyAHHUT Meyarb. He3HauuTenbHOE HEOMpOsBJICHUE, HA000pOT,
JKeTaTelbHO, TaK KaK OHO Yy MEHBIIIUT CJIUIIKOM BBICOK Mif KOHTPACT HETaTUBA M 00JIErYuT ociabieHue.

Pexomenoayus. Tledatass  HENocpenCTBEHHO 4pe3MEPHO KOHTPACTHBIA HETaTHB, TOJYYalOT ILUIO XOM
no3uTHB. PeKOMEHIyeTcs Takue HEeraTWBBI IeYaTaTh C MAaCKOW, KOTOpas CHIBHO CHU3UT HWHTEpPBal
OTITHYE CKUX IUIOTHOCTEH HEraTMBHOTO M300p &KSHUSI, YTO TIO3BOJIMT IOy YUTh XOP OIIO TP Op a0OTaHHBII
no3uTuB. J{pyrue criocoObl McHp aBIIeHUs] HETaTHBa JAFOT Xy AIIHE P €3y IbTaThI.

15. OCJIABJIEHUE HEI'ATUBOB

OO6mue cBemenusi. Dororpaduueckoe ocnabneHre HeraTuBa 3aKJIIOYAETCS B yMEHbIIEHUU
ONTHYECKON IIOTHOCTH MOYepHeHHuss n300pakeHus. J[1s 3TOro Meramnuyeckoe cepedpo H300p dKeHUs
OKHCIIIETCS B COEJMHEHHE, PacTBOPUMOE B BOJE, B pacTBOpe THOCyJb(ara HATpUs WIM JIPYyTroro
BEIIIECTBA.

Heratus, momiexanmii ocnabiaeHuio, HEOOXOAMMO XOPOIIO 3aKPENUTh W TIIATEIBHO TP OMBITh.
[TpoBOAMTH 3TOT Mp OIIECC PEKOMEH/TY €TCsl Cpa3y IOoCIe P OMBIBKM HeraruBa. Eciiy HeraTHB BBICY IIEH, TO
niepej1 ocnabiieHueM ero HaJio pa3MauuBaTh B Boje 10—12 mun, nHaye Ha U300p aKEHUU U3-3a HEp aBHO-
MEp HOT'O OCITabJIeHHsT MOTY T BOSHUKHY Th TIOJIOCHI U TisiTHA. CHIIBHO 32Ty OJICHHBIE HEraTHBBI TAKK € 4acTo
0CIabJIAI0TCS HEp aBHOMED HO.

HerartuBel Hazmo ocnabnaTh TONBKO B KloBeTax Oenoro mpeTa ((apdopoBoil, miacTMaccoBoil Wiu
CTeKJISIHHO ). BecTu 3TOT Ip oriecc B Oaukax u 0ak ax Kp aifHe Hey JOOHO.

B 3aBucumocTtH oT xapakTepa ocinalieHust MallblX U OOJbIIMX ONTHYECKUX IUNIOTHOCTEH Mouep HeH Uit
HETaTUBHOTO  M300paXeHWs, OCHa0UTeNnu  JeNnATcs Ha: noseepxHocmuble  (CyOTpaKTUBHBIC),
NPONOPYUOHATbHBIE U CEEPXNPONOPYUOHANbHbBIE ( Cy TIEP IIP OTIOP LIMOHAIb HBIE).

Bo mMHOrmX ocmaOuTensiX MCHONb3yercs cepHas KuciaoTa. Ee MOJKHO 3aMEHWUTh paBHBIM OOBEMOM
aKKyMyJsITOpHOW KHcHOThl. [IpaBuma oOpamieHuss ¢ KucioTod cMm. Ha cTp. 16. WX HecoOmoneHue
NpUBENeT K pa3OpbBTUBAHUIO KHCIOTHI, W €€ KaIUTd BBI3OBYT OKOTH HAa PyKax W JIMIE WIH HCTOPTIT
KOCTIOM.

IloBe pXHOCTHBII, HJIH CYOTPAKTHBH bIi, 0c1a0uTe b, OH yMEHBIIACT PU KOP OTKOM OCIIa0JI €HHUH
pasHble ONTUYECKHE IUIOTHOCTH MOYEepHEHWI HeraruBa MOYTH Ma OAHY U Ty K€ BEIUYUHY, OTYErO
UHTEp BaJl IUIOTHOCTEH HeraTuBa He U3MEHSETCS WIM yMEHbIIAeTCsl OYeHb He3 HauMTenbHO. MckitoueHue
COCTaBJISIIOT HEOOJIBIIIME ONTHUYECK M€ IUNIOTHOCTH, KOTOPble OCNA0ISIOTCd HECKOJIBKO 3HAUUT EJIbHEe, YeM
cpenHue U OONbIIME IUIOTHOCTH HEraTHBa, OTYEro HEKOTOPbIE AETANU B TEHSAX MpHU Oojiee UIUTEIbHOM
OCITabJICHUN MOTY T UCYE3HY Th.

IToBepxHOCTHOE O Cl1abIeHUE P UMEHAETCS AJISl UCTIP ABJICHUSL:
a) OUYEHb MAJIOKOHTPACTHOIO IUIOTHOT'O HEraTHuBa, MOy YEHHOI'O B p €3y JIbTATe Mep EIKCUOHUP OBAHUS
WIIN T1€P eMp O BIICHNS ;

0) MaJOKOHTPAaCTHOTO IUIOTHOTO HEr aTHBa, SKCITO HUP OBAHHOTO CO Cp €IHEH Tep eaep *KKOH;

B) MJIOKOHTPaCTHOT'O IUIOTHOT'O HOPMAIbHO KCIO HUP OBAHHOTO, HO TIEp €N OsIBJICHHOT'O HEraTHBa;

T') U151 CHATHUS OOILel U MECTHO U By av Ha Heraruse. Hanbosnee pactp ocTp aHeHHbIM TIOBEP XHOCT HBIM
ocyabuTeneM ISl HeTaTUBHBIX ()OTOMATep HAJIOB SIBJISIETCS OCIA0UTENb C KPaCHOU Kp OBSIHOM COJIBIO,



KOHIICHTp aliisi KOTOp 0¥ B paboueM pacTBOp € JI0JKHA COCTaBIATh 1,5—2,5%. JInst mo3UTUBHBIX
¢doToMaTep MaoB Ha Ip 03p aUHOU MOAJTI0KKE ocinadieHue Oy IeT Cy OTp aKTUBHBIM TP U JTF000M
KOHIICHTp aIliy KP aCHO i KP OBSTHOM cOJIM B paboveM p acTBope.

OCJIABUTEJIb C KPACHOM KPOBSIHOM COJIBIO

I. Tuocyabdar HATPUSI KPHCTANINYECKHH .oueeeneeee. 100 2
3 111 G R (1 J8
II. KpacHast KPOBSIHAS COJIb ceevvereennrinccnecnceneenes 20T
5 1)1 s (1 101 1| I 7

[TepBbIii 3amacHBI i pacTBOP COXPaHAETCS XOPOILIO B JIFOOBIX Y CJIOBHAX, BTOP Ol — TOJBKO B TEMHOTE
WU B CKJISTHKE U3 KOP MYHEBOI'O CTEKJIa, HO HE Ha TP IMOM COJTHEYHOM CBETY .

Jns ynoOctBa paboThl HeratuBbl Ha Tep popupoBaHHON (HOTOIUIGHKE paspe3aroT Ha Kycku. Ecmu
HEraTUBBI OJMHAKO BbIE M0 TUIOTHOCTH, TO MOJKHO OCIa0NsITh cpazy no 3—4 kampa. KpynHodopmarHeie
HETaTUBBI OCNAOISIOT MO OJTHOMY .

Pa3mounB HeraruB B Boje, cMemmBatoT 100 iz mepBoro pacrsopa ¢ 25 mz Broporo. CMeliaHHbIi
pacTBOp COXpaHsAeTcsl IUIOXO0 M CTAHOBUTCS HENPUIOJHBIM ISl KCTOJIb30BAaHUS, KOT/a TepsieT
NepBOHAYaIbHBIA 1BET. B 3TOM cioydae Hamo COCTaBUTh HOBYIO cMech. OKHCIEHHE pacTBOpa
3aMeJyIsieTcsl, €CIIU B HEero BBeCTH 6 2 06e3B0oIHOM co/bl Ha 1 11 cmecH.

[Torpy:keHHbII B pacTBOp HEraTHB CHadayia ociaaliisieTcs MeJIEHHO, 3aTeM O4eHb OBICTPO, MOITOMY
3a XOJIOM OCHabJeHUs HajA0 BHUMATEIbHO cieAuTh. JIs uYero HeraTMB BBIHUMAIOT W3 pacTBopa,
SHEPTHYHO CIIOJIACKUBAIOT B BOJIE M 3aTEM y>Ke paccMaTp MBAlOT HA IP OCBET; MHA4Ye Ha HEM 00p a3y oTcs
IO TEKH U TI0JIO CHI.

[1p 0n0KUTENHHOCTD OCTIa0IeHUSI 3aBUCUT OT BEJINY MHBI O IITHY €CKOM TTIOTHOCTH, Ha KOTOP YO HAlo
YMEHBIINTh TOYEPHEHUsS HEraTHBHOTO wW300paxeHus. PexkomeHmyercss ociabJieHMe TIpeKpamarb
HECKOJIbKO paHblIlie, YeM TpeOyercs, TaK Kak IMpOIecC HEKOTOpOe BpeMs MPOTEKAeT M B TP OMBIBHOM
BOJIE.

Korpa mpornecc 3akoH4YeH, HEraTMB OCHOBATEIbHO NPOMBIBAIOT M CyIIAaT. DMYJIbCUOHHBIN CIOM
0ca0JIeHHOTO HeraTHBa CTAHOBUTCS TJISTHI[EBBIM.

Hezamuewl ouens nepesxcnonuposanuvie uiu CIuUKoM nepenposieiieHHble 0Cia0.isiom Mape AHyesbim

ocnabumenem, npennoxeHHbiM K. A. KonocoBbim.

OCJIABUTEJIb CM APIAHIIEBOKUCIJIBIM KAJIMEM

L Kanuii Mapranue BOKHCIBIHA ..... 1T

I1. Boaa nucruiimpoBanuas ...... 100

I1Il1. CepHasi KHCJIOTA KOHIEHTpHUpoBaHHasa 20 ma
IV. Boaa ....ceeeeeeeee. 12

PactBop I obs3atenbHO UIbTPYIOT Uepe3 BaTy. B CKISIHKE W3 KOPMYHEBOI'O CTEKJIA OH COXpaHsIeTcs
oueHb A0aro. OHaKO B HEKOTOPBIX CITyYasX CO BpEMEHEM Ha MOBEPXHOCTU pacTBopa o0pazy ercst IJIeHKa
U3 JIByOKHCH MapraHua. Ecnu ee He oT(hMWIbTpOBaTh, TO HAa OCIA0IIEMOM HETaTHBE MOSIBATCS YepHbIC
HEY CTp aHUMbIE TOUKH.

Pactop II coxpansercs HeorpanwmueHHO [0Jr0. KOHIEHTpHpOBaHHYIO KHCIOTY MOYKHO 3aMEHUTH
PaBHBIM KOJIMUECTBOM aKKy My JIITOp HOM KUCIOThI. [IpaBuia oOparienus ¢ cepHOM KMCIIOTol cM. cTp. 16.

Ilepen ocnmabnennem moGamisitoT, momemmsasi, B 200 ma Il pactBopa 5 mn I pactBopa. Pabouwmii
pactBop coxpansiercs a0 20 mun, ero Temmeparypa jaobkHa Obitb 18—20°. OcmaGyieHue HeraTuBa
np oucxonut 3a 12—15 mun. I3MeHeHne 4yucTo my pIyp HOTO IBETa pacTBOpa HA KPacHBIA WK Op aHXKe-
BBI yKa3bIBaeT Ha ero pasjoxeHue. Ecnu 3a 3TO Bpems HeratuB ociaOWics HEI0CTaTOYHO, TO €ro
CIIOJIACK MBAIOT B BOJIE, OTYErO IpOIecC OcaabieHusl HeMEUIEHHO Tp eKpalaeTcs, 1 Iep eHOCAT B CBEX U
pabouwii pacTBOp, B KOTOPOM U 3aKaHYMBAIOT Mporecc. Bo Bpems ocnabiieHust KIOBETY Ha0 MOKAUYUBAaTh.

Eciu mpu ocnabnmenun pactBop uepe3 2—3 MuH CTAHOBHUTCA KpPAacHBIM M OpPaHXEBBIM, TO 3TO
3HA4YMT, YTO HEraTus ObLI IUI0XO NP OMBIT. [Iporecc B 3TOM city yae np ep bIBatOT, HETATHUB J10 TOJTHUTEIbHO
TIIATENbHO NP OMBIBAIOT U BHOBB OCIA0JISIOT.

HeraTussbl cpeiHe Mepe’KCNOHHPOBAHHBIE H MepPeNposiBIeHHbIE 0CJIa0/ISI0T B ocjaduTesie ¢
JABYXPOMO BOKHCJIBIM KaJIMeM.

OCJIABMUTEJIb ¢ IBY XPOMOBOKHCJIbIM KAJIMEM
I. Kanuii 1By Xp OMOBOKHCIBIH ..... 12 Boma............... 100 mn



II. CepHasi KMCJ10Ta KOHIIEe HTPMPOBAHHASA
WIH AKKYMYJISITOPHASA ...... 20 w1
Boaa .....ceeeeee. 121

[Ipumeuanue. [IpaBuna oOpamieHnsi ¢ KOHIIGHTP Mp OBAHHOW M aKKy My JIITOP HOM CepHOM KHUCIOTOM CM.
crp. 16.

PaGoumii pactBop ans ocnabnenus: O6epyT 200 mz Il pactBopa m K HEMy MNpH TOMEIIWBAHUU
np uiuBaroT 5 mz [ pacTBOpa, 4TO MOXKHO /€N aTh, TaK KaK KOHLUEHTp alust cep Hor kucioThl Bo Il pactBope
HEBEIHKA.

Hp OJOJIXKUTEIIbHOCTh OCHaGHeHI/I}I 3aBHCUT OT BEIMYHMHBLI ONTHYECKOU IUIOTHOCTH, KOTOPYIO Haao
y 1anuTh ¢ HeraruBa. KoHel ociabiaeHust onp eAesiioT BU3Y b HO.

[IpenmymiecTBO 3TOr0 OCHabHUTENT — COXpaHAEMOCTh paboyero pacrtBopa A0 CEMH CYTOK H
BO3MO>KHOCTb IIOBTOP HOT'O UCIIOJIb30BaHMUS.

IIpono punoHa b HBIH 0c1a0UTeb. OH Y MEHBIIIAET BCE ONTUY €CKUE TUIOTHOCTH MOYEP HEHUH B O JHO
U TO JK€ KOJMYECTBO pa3, 3a HCKIIOYEHHUEM OYeHb MajblX MOYEpHEHHN Ha HeraruBe, KOTOpbIE
OCHa0NSIFOTCSl  HEMPOMOPIMOHAILHO MEHbIIE OCTalbHBIX. B pesynbTare ocnabieHus HMHTEpBa
ONTHYECKUX IUIOTHOCTEH HeraruBa W KO3(D(PUIIMEHT ero KOHTPACTHOCTH YMEHb IIIAl0TCS BO CTOJILKO pas,
BO CKOJIbKO Yy MEHbIIIEHBI OI'TUYE CKHE TUIOTHO CTH MOYEp HEH Uil.

IIpomno punoHajibHOE ocjadiie HHe PUMEHAETC /151 0ci1aliie HUsl KOHTPACTHBIX HEraTHBOB.

Ocnaburtens ¢ KpacHOH KpOBSHOW COJBIO JEHCTBYET, KaK Ip OMOp HHOHAIBHBINA, €CIIM KOHIEHT] alust
Kp aCHOM Kp OBSHOM comi B pabodem pactBope cocrasisier 0,7—0,75%. Taky 1o KOHIISHTp aIfiio COMTH JaeT
CMEIIMBaHHUE 3aaCHBIX P aCTBOP OB p eIlenTa ociaburens Ha cTp. 94 B OTHOIICHU U

I pacTBOp ..cevveeeeeee. 100 M7
II pacTBOP ..ueevecneeee 7 M1

N3-3a Mamoit KOHIIEHTpalMK KpPacHOM KPOBSHOM COJIM OCia0JIeHWe uaeT MemjeHHO. B ocrambHOM
Tp o1iecc 00p aOOTKU HUYEM He O TIIMYAEeTCs OT BBIIIEO T CAHHOTO.

CBepxnponopuHOHAJIbHBIN ociaduTeb. Ero geiictBue xapakTepHO T€M, UTO Majble ONTHYECK he
TUIOTHOCTH TIOYep HEHUI HEraTuB HOTO M300p &)KEHUS UM TIOUTH HE O CIalisIF0TCs, CpeIHHEe MIOTHO CTH —
OCIabJAI0TCS 3HAYUTENbHO, a OOJbIINEe — OYeHb CUIBHO. B pesyibrare ocnabnenus kod(guumeHt
KOHTPACTHOCTH, JI0 KOTOPOrO TMPOSBICH HEraTWB, B HWHTEPBAJ €ro ONTHYCCKUX IUIOTHOCTEH
Y MEHB IIIAt0TCA .

DTOT BUJ OCIIa0JICHUS TP UMEHSIOT, KOTJ[a HEraTUB MMEET OOJIBIIION WM Yp €3Mep HbIN KOHTPacT u3-3a
(dhoTtorpadup oBaHusT 00BEKTA C OOJIHIIIMM WM OYSHBb OOJIBIITHM MHTEP BAJIOM SIP KOCTEH.

OCJIABUTEJIb C I[TEPCYJIb®ATOM AMMOHMNA

Ilepcyibgar aMMOHHA ....eeee. ST

Ammvuax (ya. sec 0,91) ........ 4 mn
XJ10pUCT bl HATPHM .evvuveeee 2T

Twuocy npdar HaTp U KPUCTAJINYECKHH . 25T
Bona nuctuinup oBanHas ........ 100 mn

Hcnonp30Banue AUCTUIITAP OBaHHOH BOJBI BBIZBIBACTCA TEM, 4YTO B OOBIYHO I BOJAC HMCIOTCA COJIN
COJISTHOM KHUCJIOTBI, KOTOPLIC YBCIHWYMBAIOT KOHICHTPAIUIO XIOPpHUCTOI'O HATpUA B OCJ'I3.6I/IT6J'I6, qTo
HECKOJIBKO U3MCHICT Xap aKTEp €ro I[CﬁC TBUA.

PactBop ocnabutenss Hecroek, W TOcClIe OcIabJeHHs OJHOTO HeraruBa €ro cjieayeT 3aMEHSTh.
[Ipouecc Bexy T 3—4 mun, 3aTeM HETaTUB Cpa3y MOIPYKalOT B PACTBOP:

Cyab(puT HATPUS KPUCTAVIHYECKHUH ... 20 2

Boaa .....ceeeeeunnee. 100

[Tocne yero HeraTWB TILATENbHO MPOMBIBAIOT M cyuiar. OcnalieHue MOBTOPHBIM NP OSIBIEHUEM. DTOT
crnoco0 ocnmalieHns 3aKI04aeTcsl B OTOEIMBAHMM HEraTuBa U IOCIIETY FOILEM €ro NP OsIBJICHUH B CWJIBHO
pa30aBIEHHOM WM BBIP ABHUBAIOLEM IIp OSIBUTEINE 10 TpeOy eMOM ONTHUYECKON INIOTHOCTH MOYep HEHHil.
[Tpu HENoJIHOM TP OABJIEHHH TP OMCXOIUT CBEP XIIP ONOP LMOHAIBHOE OCIabIeHIe HeT aTUBa.
OTtOenuBanue, T. €. OKHUCIEHUE cepedpa HeraTUBHOTO U300p aXKEH s, TIP OU3BOST MOJTHOCThI0. B 3TOM
Clly yae HeraTuB CO CTOP OHbI IOJUI0 KK JIOJDKEH ObITh COBEP ILIEHHO OesIbIM MITH JKEJITOBATO-0eNbIM, Oe3
crenoB cep edp siHoro u3o0p axxeHus. [lepen otbenuBanrem Herarus Hago 10—I15 uun pasmaynBaTh B



BOJIC.
B kadecTBe 0TOenuBarOIIEro pacTBOpa MOKHO MCIOIb30BaTh 1000 U3 perenTtoB B Tadm. 10.

Tabnuma 10  Penentsl o TOENMBAaO X paCTBOP OB

Bemectsa Ne 1 Ne 2 Ne 3 Ne 4
Bona, n0... , 1 1 1 1
Kanwuii 1By Xp OMOBOKHCIIBIHN, 2 8 -- 3 --
Kanuit 6p oMy cThIid, T 5 -- -- 10
Kucnora consinas (ya. Bec 1,19), mn 10 -- 2 --
Menp cepHOKHCHAS, T -- 100 2 --
Harp it xiop ucTelif, T -- 100 4 --
Kucnora cepHasi KOHLIEHTp Up OBaHHAs, M, 1 -- 25 -- --
Kpachas kpoBsiHasi comib, T -- -- -- 35
AmmMuak 25%-Hblid, M -- -- -- 3,5

OTOeneHHbIl HEratuB IpPOMBIBAIOT JI0 MCYE3HOBEHHS OKPAaCKHU >KEIaTHHBI 3MYJIbCHOHHOTO CIIOS.
Korna monbp3yrorcs oTOenuBaTeseM € JIBY Xp OMOBOKHCIIBIM KalMeM, dMYJbCHOHHBIA CIONW HHOTIA He
OCBETJISIETCS TNPU NPOMBIBKE. Torga OKpacKy yJalsioT, rnmomenias HeraruB B 2—3%-HbIl pacTBOp
MeTabucy b Qura kanus. [Tocne ncue3HoBEHUSI OKPacKH HETaTUB BHOBB TP OMBIBAIOT.

OTtbenenHoe M300pakeHME TP OSIBIMIOT MPU HEIPKOM OcBellleHnH B mposiutene Ne 1 (cm. tabn. 4),
npenBapuTeNbHO pa3baBUB ero BOAOM B MATh pa3. MOXHO TakkKe TIONb30BAThCA JIFOOBIM
BbIPp aBHMUBAIOIINM  IIPp OSABUTCIICM. Crenenn NpoOABJICHHUA  HCraTuBa pCeryJIMpyrOT Ha TIJ1as. Ero
IpeKpauamT, KOrja B TEHAX HeraruBa cepedpo BOCCTAHOBJIEHO MOJIHOCTbIO, @ B L[BETaX — TOJIBKO
YaCTUY HO. 3aTE€M HEraTUB CMOJIACKUBAIOT B BOJIE U MEP EHOCAT B 3aKP €MUTEJIb, TP OMBIBAIOT U Cy IIAT.

DTOT c1oco6 0citadiieHUss HECKOIbKO Y MEHBIIIAET 3P HUICTOCTh HET aTUBHOTO M300p aKESHHUS.

16. YCUWJIEHUE HEI'ATUBOB

Oo6mme cBepenms. Gororpadpuueckoe yCUICHHE 3aKII0UAETCS B yBEIUYCHHU MEYaTHOM IUIO THOCTH
HETaTUBHOTO M300pa)eHws. OJTO MOXKHO cIenarh JBYyMs CIOCOOaMH: a) OTIOXKHB Ha cepedpe
M300p KEHUsI HEPAaCTBOPHMOE M HETPO3padyHOe COCJUHEHHE M TEM YBEIMYHB €ro ONTHYECKY O
TUIOTHOCTH;

0) oxpacuB W300paKE€HHE B HEAKTUHMYHBIA LBET, YTO NPH IEYaTd yMEHBIIUT KOJUYECTBO JIyueH,
HauOoJee akTUBHO JEHCTBY IOIMX HA CBETOYY BCTBUTENbHBIN CI0M MO3UTUBHOrO (hoTomMarepuana. Takoe
U3MEHEHUE CIIEKTP AIbHOT'O TP OIy CKaHHs HEraTuBa PaBHOCUIBHO €r0 y CUIICHHIO.

Heeamus, noonexcawuii ycunenuro, neodxooumo xopouto omguxcuposamds u npomuims. Ecnu 310oro
HE cZenaTh, TO HEraTuB OTOENUTCS HEpaBHOMEPHO M OyJeT HCIopueH. BhICyIIeHHbIN HeraTuB Iepen
y cusieHueM o0si3aTtenbHoO pa3maduBaroT 10—15 mun B Boze, MHa4Ye Ha W300p aXXKEHUH MOTY T 00p a30BaThCs
TIOJIOCHI WU TISITHA.

VY cunuBaTth HeratuBbl HAJO0 B KioBeTax Oenoro 1seta ((appopoBbIX, IIIACTMACCOBBIX) U MO0 OJHOMY .
Ha nepdopupoBanHoii (poTOIUIEHKE MOXHO YyCWINTh OJHOBpPEMEHHO 10 3—4 KaapoB, €CIUM OHHU
OJIMHAKOBBI 10 ONTHY €CKOH IUIOTHO CTH.

B 3aBucuMocTH OT XapakTepa yCHICHHS MaJIbIX U OONBIIMX ONTHYECKHUX IUIOTHOCTEH IOoYep HeH Mid
HEraTMBHOTO M300pa@XeHMs, YCWIHTENU IENITcs Ha CYOnponopyuoHarvHbie, NpoNOPYUOHATIbHLIE U
C8EPXNPONOPYUOHATI bHBIE.

CyOnponopuHOHAJIbHBIA ycnauTeab. OH yBeTUUMBAET Malible IUIOTHOCTU HEraTuBa CHUIIbHEE, YeM
cpenHue U 00MbIIMe TIOTHO CTH, U MOYTH HE M3MEHsAET K03 (PHUIIMEeHT KOHTpacTHOCTH Heratusa. K stomy
THITy OTHOCSITCSI YPAaHOBBIM M XAHOHOBBIN yCHJIMTENIH, HE ONMHCHIBAEMBIE H3-3a TPYIHOCTH IIOJTY YCHUS
HCXO/IHBI X BEIIIECTB.

IIpono punonanbHblii ycuauteab. OH yBenuuuBaer OONbIIME TUIOTHOCTH 3HAUYUTENBHEE, YeM
Majble, OTYEro MHTEPBAT ONTUYECKMX IUIOTHOCTEH U KO3()(UIMEHT KOHTPACTHOCTH HEraTuBa
noBblatorcs. Hanbosnee pacnpocTpaHeHHbIM y CHIIMTENIEM 3TOrO TUMIA ABJISIETCS. XPOMOBbLL YCUNUM ENlb,
HO TOJIBKO B CIIyYae YepHenus OmOeneHH02 0 U300padceHus JHEP2 UYHIM Memoa06biM nposeumenem. Ero
pELENT AaeTCs HUXKeE.



[IponoproHanbHOE yCHIEHHE MPUMEHSETCs MpeuMy LIECTBEHHO JJIsi HUCIPaBJICHUS HEraTHMBOB CO
LITP UXOBBIM P UCY HKOM (P €TIp Oy KILIMii, 4ep TeXeH, p UCy HKOB Kap aHAaIloM U T. 11.).

CaBepxnponopuuoHaJbHbIi ycuiauTesb. OH yBeIMYMBAaeT Majo IUIOTHbIE 4YacTH HeraThBa
OTHOCHTENIbHO OO0JbIlle, YeM CpEeIHHE W OOJIbINHME IUIOTHOCTH, OTYEro KOA(p(HUIMEHT KOHTPACTHOCTH
HeraTMBa HECKOJIbKO U3MEHSETCs, a MHTep Ball ONTHUUYECKUX IJIOTHO CTeH HeraTuBa y MeHbIaeTcs. T akuMu
Y CWIHNTEJISIMU SIBJISIFOTCS: C)IeMO8blti—TPU YePHEHUH OTOENEHHOTO U300paKeHUs CyJb(UTOM HATp Ul
(oH HE OMHChIBaeTCAd W3-32 SJOBUTOCTH CYJIEMBl) U XpOMOGbll, KOTJa OTOEIeHHOE H300paKeHHe
yepHumcs nposigumenem ¢ 6oavuum cooepaicanuem cynvpuma nampus (180—200 2 Ha mutp).

CBepXnp ONOp IIMOHAIBHOE Y CWJIEHWE TNPUMEHSETCsl A UCIPaBJIEHUS OYEHb MaJOKOHTPAacTHOIO M
P 03p a4YHOT'0 HETaTUBA, M0y YEHHOTO U3-3a HEJIO 1P OSIBJICHUS .

Xpomossiii ycunumenw. Ilpoiecc y cuineHus — JBY XpacTBOp HbIH. B miepBoM, oTOeMBaroieM p acTBop €
cepeOpO HEraTMBHOTO M300paKEHUS OKHUCISETCS B XIOpHCTOe cepedpo, Ha KOTOPOE OJHOBPEMEHHO
OTKJIaIbIBAIOTCS] TPY THO PAacTBOPUMbIE COSIUHEHHUSI XpOMa, Y CHIMBAIO IIe M300p axkeHue. YeM MeHblie
KOHIIGHTPalsl COJITHOM KHMCIIOTHI B OTOETMBAIOIIEM pacTBOpE, TeM 3HAUUTENbHEe yCHIeHHE HeraThBa
(cM. Tabn. 11). Bo BTopom pacTBope—Iip oiBUTEIe—HETaTUB YEPHUTCS, B Pe3yJbTaTe Yero XJIOpHUCTOe
cepebpO BOCCTAaHABJIMBACTCS B MeTaluIMdeckoe cepebpo. IlapamienbHo ¢ 3TUM mpoleccoM Ha 3epHa
METATMYECKOro cepedpa JOMOIHUTENBHO OCAXKIACTCs €Ille HEKOTOP 0e KOJIMYECTBO COCAMHEHUI Xpoma.
B 3aBucMMOCTM OT 6uda nposieumens, WCIOIb3yEMOrO JUId UYEpHEHHWS, YycCuwieHue OyJer
NPONOPYUOHATLHBIM I CYORPONOPYUOHA bHBIM.

OTBEJIMBAIO IIIU PACTBOP

J{BYXpO MOBOKMCJIbI KAJIHUH ..... 32
ConsiHasdg KHCJI0TA ..... .... 10 Ta0. 11
Boaa ....cceeeeeee. g0 1 -T

OT6enuBaHKe P OM3BOAAT B PACTBOPE C TEMIIEPATypoii He Bhie 18", MHaye HAa HMyJIbCHOHHOM CJIOE
HeraruBa oOpasyercss peTHKY M W OH OyJer HENOoNpaBUMO HCIOpueH. IIpoaomkurensHOCTh
otOenuBaHus — A0 15 mun, 3arem 5—6 mun NpoOMBIBKa B BOJIE C TeMIieparypoil He cBbime 15—16° u
Yyep HeHUe.

Tabmnuma 11

3aBHCHMOCTH CTENEHHU YCujaeHUusA OT KOHIHCHTPAuH COJISIHOHM KHCJIOThI

KomnnuectBo VY cunenune
COJITHOM KHUCIIOTBI
ya.Beca 1,19 Bt

9 Ouenp OombIiIOE
11 bonpmoe
15 Cpennee

UepHeHre OTOETEHHOIO HEraTHWBa, KOTOPBIM HaAO TMOJABEPTHYTh CBEPXIIP ONOP LIMOHATIEHOMY
yCWICHHIO, TIpou3BoaAT B mposiButene JI-76 (cm. crp. 34). IlpomnopimoHaibHOE yCHJICHHE HeraThBa
NP OM3BOMST B CIEAYIOIIEM pPacTBOpe.

MMPOSABUT EJIb V1A ITPOIIOPHMOHAJIBHOI'O YCHUJIEHUA

MeToJI «ueerenersneee 102

Cyab(puT HATPUS KPUCTAVINYECKHH ... 25T
YrieKucablii KAIHH «eeeeeeee SO T

Bona ........ceeeee.. 10 1 1

C MOMEHTa MOJIHOTO 04 ep HEHUsI HEraTHBa Ip OsIBJIEHHE JUIsl Tap aHT UM TP OA0JIKAIOT €IIe Y IBOCHHOE
Bpemsa. B nurpe mposBuTens MOXXKHO 4YEepHUTh He Oosee yerblpex mepopupoBaHHBIX (POTOIIEHOK.

ITocne yep HeHUsI HETaTUB TP OMBIBAIOT U CY IIIAT.
HenocratouHo ycuieHHBI HeraTWB MOXXHO 00paboTath moBTOopHO. IlepeycuneHHblil HeraTus

ocnabnsoT 4%-HeIM pacTBOPOM IaBeneBod KUCHOTHL. IIpomecc ocmabimeHus NpOTEKaeT OuYeHb
MeuIeHHO. 110 ero 3aBep IeHUU Herarus Ip OMBIBAIOT U Cy LIAT.



Ecnmun pexomeHnyeMmblii TeMmmepaTypHbIi peXuM 00paOOTKM BBbIIEpIKaTh HEBO3MOXKHO, TO IS
p €1y TP ©KACHUS P eTHUKY JISILUM HEraTUB Iep €1 y CUJIEHUEM ]Iy OAT TP U MUHY ThI.

NYBALIUNA PACTBOP
DOPMAIIHH ...ceveerueeeee 10 M7
Coaa 0€3BOAHAS .eeeeeerenee ST
Boaa ....ceeeeeeeeeee. 10 1 71

17. MECTHO E OCJIABJIEHUE U YCUJIEHHUE

ECJIN TpeOyeTrcs yBETUYUTh WIM YMEHBIINTh ONTHYECKYIO IUIOTHOCTh MOYEpHEHHH KaKoro-aubo
y4acTKa HeraTHBa, HE M3MEHSAS €€ Ha OCTaIbHOM M300p &KEHUM, TO MPHOEraloT K MECTHOMY Y CHIICHHIO
WK 0cnabiaeHu0. D THM CIIOcOO0M Yalle BCEro yJIydllaloT (JOH Ha HEraTuBe, COJIepIKaIlUil HEHY KHbIE
JIeTaJli, y CTP aHUTh KOTOPBIE U3 Kapa IPU ChEMK € ObUIO HEBO3MO JKHO.

OToOpaHHBIM AJIs UCTIp aBJIEHUS! HEraTtuB mpenBapureibHO 9—10 mun pasmMaduBaioT B BoJie. 3aTeM C
€ro SMYJIbCHOHHOTO CJIOSl yJANAOT U30BITOK BOABI. DTO MOXHO cienaTh (GUIbTpOBaIbHOW OyMaroii,
TaMIIOHOM W3 BaThl WM BJIa)XHOW 3amield. UToObI He moliapanaTh >KeNaTHUHY My JIbCHOHHOTO CJIOs, Ta-
KYIO OTepaIyio MpOM3BOASIT O4YE€Hb OCTOpPOXKHO. [IOTOM ISl JIerkoro moJCy IIMBaHUS CaMOT'O BEp XHETrO
CJIOSI JKEJNAaTHHBl HEraTuB IOJBEUIMBAIOT B BEPTUKAILHOM IOJOXEHHU. Takasg NOArOTOBKA HEraTHBa
HO3BOJIUT TP €Iy [P €AUTh 3alUIbIBAHUE PacTBOpa Ha COCEIHUE yYacTKH H300paKeHHs, He IOJyIesKallye
oOpaboTtke.

Tonpko Temepb MOXKHO MPUCTYTUTh K YCHWJICHUIO WIN OCHa0JIeHUI0 Je(hEeKTHOTO ydacTKa HeraTuBa:
CTEKJISIHHOT'O — HETOCP €AICTBEHHO, a IIEHOYHOTO0,—TIp €IBAP UTEIIbHO yKpenuB 3axuMoM (puc. 39) Ha
CTEKJIIHHO M 1acTuHKe. VlHaue oH Oy 1eT KOp 0OMThCsl WM CKPY YMBAThCsl, YTO 3aTpy AHUT paboTy .

Ha smynbCHOHHBIT €10 HEraTHBa PacTBOP HAHOCAT KHMCTOYKOW M3 Oenmybero BoJioca (Ha Maibie
ydacTtku — Ne 1 , Ha OoJibIIE — B 3aBUCHMO CTH OT HX pazmepa — Ne 4 — Ne 8) wiiu TaMIIOHOM U3 Ba-
Tel. Ha KucTouke (TaMIoHe) JOKHO ObITh MUHHUMAIbHOE KOJIUYECTBO KUAKOCTH. TOJIBKO B 3TOM CIly 4ae
yJlaeTCd HAHOCUTb pPAacTBOp Ha Je(EeKTHbI yuacToK, He
3aTparuBasi COCEAHUE JIeTau U300p AKEHUs .

Puc. 39. Yerpanenue MecTHOTO JedeKTa Ha IICHOTHOM
HETaTHBE

Ocnabnsromuii pacTBOp HAHOCAT HA YYacTOK 1O CJIEI0Ba-
TEJBHO JI0 T€X MOp, MOKa €ro ONTHYecKas IUIOTHOCTh yMeHbIIUTCS A0 TpeOyeMoil BeNnduHbl. 3areM
HEraTHB TP OMBIBAIOT

Y CyIaT.

[Tpu ycunennu oTOenMBarOIMi pacTBOp XpOMOBOI'O Y CHIIUTENSl HAHOCSAT JI0 TeX MOp, Moka cepedpo
HOJIHOCTBbIO OKMCIIUTCA. 3aTeéM HEraTuB KJaayT B MpOSBUTEIb, B KOTOPOM OKHUCIEHHOE cepeOpO BHOBb
BOCCTaHAaBJIMBAET CSl JI0 METAJUIMYECKOro . /lasiee HeraTus np OMBIBAIOT U Cy ILIAT.

Ecnu HeraruB MMeeT Hey IOBJIETBOPHUTEIbHBIN (DOH, TO €ro UCIPaBJISIOT Pa3JIMYHBIMU CHOCOOaMH, B
3aBHCHMOCTH OT TOTO, Kakoil 1BeT (oHa (4epHbIH, cepblif, Oemnblif) momkeH ObITh Ha oTmeuarke. s
3TOTO HA yYaCTOK XOP OIIIO BHICY IIEHHOTO HETaTHBA, KOTOP bIii IOJIKEH OCTaThCS HEM3 MEHHBIM (TIOP TP €T,
MallvHy WM €€ JEeTajb), [OCIeI0BAaTENbHO HAHOCIT KUCTOUKOM JIBA CJIOSI OOBIYHOIO PE3MHOBOTO Kiles
WIN COHUPTOBOTO Jiaka. Jjist 3ToM ey MOXKHO MCIOJIb30BaTh TakKe U acanbToBbli Jak. Ero HaHocsT
oxHUM cioeM. [locne yero npucTy naroT K U3MEHEHHIO ()OHA Ha HEraTHBE.

Jns nosyueHuss Ha (OTOOTNEUATKE YEpHO20 (HOHA HETATUB IOMEIIAIOT B OCIAOUTENb C KpacHOM
KpPOBSIHOM COJIbIO, 0OpabarbiBas B HEM J0 TeX IMOp, NMOKa ()OH Ha HEraTUBE HE CTAHET COBEPLIEHHO
npo3paunbiM. [log akkypaTrHO HaHECEHHOM 3allMTHOM IUIEHKOH ocimaliieHust u300paXeHus He
npou3oier. 3aTeM HeratuB MPOMBIBAIOT U CyHIaT. 3alIUTHYIO IUICHKY CHUMAlOT: PE3MHOBYIO —
OCH3MHOM, JIAKOBYI0O — CIUPTOM, ac(aabTOBYI0 — CKUMUAApOM. [l dYero moib3yOTCsl BaTHBIM
TaMIIOHO M, CMOYEHHBIM COOTBETCTBY IOIIUM P aCTBOP UTEIIEM.

Jns nonyuyeHuss Ha (OTOOTIEUATKE cepo2o (oHa HEraTHB TOMEIIAI0T B CIa0bIi pacTBOp OO0
KEJITOW BOAOPAacTBOpMMOM Kpacku. OKpalMBaHHE JKETATHHBI dMYJIbCHOHHOTO CJIOSI TP OUCXOAMT 3a
HECKOJIbKO MUHYT. 3aTeéM HEraTHB CIOJIACKMBAIOT B BOJE JUIl YJAICHHUS C €ro MOBEpXHOCTH PacTBOpa
Kpacku u cymart. Ecnu ¢poH Ha nmpoOHOM (GOTOOTIEUATK € MOy YMiics 00jiee TEMHBIM, YeM Tp €0y eTcsi, TO
HEraTHB MOJABEPTalOT BTOp MUHOH okpacke. Ecnu e (poH Ha np 0OOHOM MO3UTUBE MMEET HEAOCTATOUYHY O
IUJIOTHOCTh, TO YacThb KpAacUTeNsl M3 5MyJIbCHOHHOI'O CJOs HEraTMBa yAAIAIOT AOMNOJIHUTEIbHON Mpo-
MBIBKOH B Bojie. [1ociie uero 3amurHy 1o IIeHKY C HeraTMBa CHUMAIOT, KaK yKa3aHO BBILIIE.



Jns nomydenust Ha poTooTneuaTke Oenozo ¢pona HEeraTuB TOTPYIKAIOT B ClIaObIid pacTBOpP KpacHOTO
BOJIOP aCTBOPMMOTO KpAacUTENsl, KOTOPBI OKPAcCHUT >KEJIaTHHY HEraTMBa B HEAKTUHUYHBIM IBET IS
CBETOUY BCTBUTENbHOTO cJosi (oroOymaru. JlanpHelime onepaniud HUYEM HE OTIMYAIOTCS OT
BBIIIEONNC aH HBI X.

18. TEXHUY ECKASA PETY IIb HEI'ATUB A

Perymp HerarmBoB pazzensercss Ha TEXHUUECKYI0 M Xy I0’)KECTBEHHY 0. 3ajadya MepBOM — 3azenka
UMEIO LI XCS Ha HEeraTMBE TOYEK, IIapaluH, MSATEH, Mojioc, ycTpaHneHue gona u 1. 1. Llens BTOpOMt —
oOIiee yJIydIlleHHe KadecTBa M300p aKeHMS, 3aKJIIOYAlOIIeecss B CMITUCHUHM WIN yCWICHHH KOHTpacTa
HEKOTOPBIX YacTed W300pakeHus WIM B HX yJaleHUU. XYJO0KECTBEHHas perylllb IpUMEHSETCs
Tp UMY HIECTBEHHO B MOP TP €THOW (oTOorp apuu.

[TockonbKy HacTOsINAs KHUTA TIp €HA3 HAaYaeTcs s POTOMO0UTeNnel, TO B HE Oy Iy T PacCMOTp €HbI
TOJIBKO TP MeMbI TEXHHMUYECKO M p €Ty IIH.

Od6opynoBanue ais perymu. Hiwke omuchiBatoTCsi camble HEOOXOAMMBIE IPUHA/UIEKHOCTH, Oe3
KOTOP bIX P €Ty IlIb HEraTHBOB HEBO3MOJKHA.

Pemywesanvnoiii cmanox. OauH U3 TaKUX CTAHKOB TSI KPY MTHO(OP MaTHBIX HEraTUBOB M300p aKEH HA
puc. 40.

OH cocToUT U3 0CHOBaHUS / C BBIABWKHBIM SIILMKOM 2 Ul XpaHEHUs TP MHA/1JI €KHO CTE | JJIs p eTy 1K,
BHyTpu craHuHbl mMMeeTcsl Jocka 3, OKpauleHHas MaToBOW Oenoil Kpackoi, yroyl HakJOHa KOTOpOM
MOXKET HECKOJIbKO U3MEHAThCA. OHa CIIyKUT JJIs OCBEILUEHUsS HeraruBa 4 OTPaKEHHBIM PpacCesiHHbIM
ceeroM. Herarus ycraHaB/IMBarOT Ha MOJIOY HOE WJIM MAaTOBOE CTEKIIO J, BCTaBJIEHHOE B paMKy . Ee MoJxHO
TaK)K€ HAKJIOHATh, YTOOBI MOJIYYUTh HA HEraTHBE BO3MOXHO 00Jiee€ paBHOMEPHYIO OCBEIIEHHOCTb. [y
yCTOMYMBOCTH HETaTUB 3KUMAIOT JIByMs IeEpEABWKHBIMM TONEp eUHbIMU IUIaHKaMu 6. BepxHsas uacTb
CTaHKa 7 jenaeTcs Henpo3padyHoil, Hanpumep u3 panepsl. Ee Ha3 HaueHMe — 3aInuMiaTh Iias3a perylepa
OT BEPXHETO CBETA, KOTOPBIM Y Xy ALIAET P a3IM4acMO CTh J€Talell Ha HEraTHuBe.
Puc. 40.P etymeBanbmbiii cTaHOK

YtoObl HA OMHCAHHOM CTaHKE PETYIIMPOBaTh MalodOpMaTHBIE HETaTHUBHI,
3aMEHSIOT  HIDKHIOIO  TEPEIBWKHYIO IUIAHKYy 6'  MpUCHOCOOJIeHHEM,
m300paxeHHpIM Ha puc. 41. OHO mperncraBisier co0oi KapTOHHYIO Manky /,
CKJICGHHY 10 T10 TOpIly J Marepueil. B ogHO#M M3 cTOpOH manku caenaH BbIpe3 2
[0 pa3Mepy HeraTuBa. B mamnky BCTaBJISIIOT IUIGHKY C HEraTMBaMu, OJWH Kajp
KOTOpO#l 3 paccMarpuBalOT 4yepe3 Jyly 4, NPUKPEIUVICHHYO K IUIaHKE 6 Ha
map HAp €, MO3BOJISIONIEM MPUIABaTh JyIe HyXHbIM HakjaoH. [[ns sToil nenwu
MOXHO TIOJIb30BaThCAd TaKkke OWHOKYJSpHOW JyTIOoW, ymoTpeOiseMoil mpu
cOopke vyacoB u mpubopoB. PaccmaTpuBas HeratuB uepe3 JyIly, 3aJ€lbIBAIOT
OYeHb TOHKOW KHCTOYKOM MIM OCTPO OTTOYEHHBIM K ap aHIaIIoM 0OHAap Y )KEHHbIE

: Ha HeM gepekTsl. Korma perymmpyioT He JHEM, TO JIydlle BCEro HeraTHB
OCBEIIATh JIEKTP 0JIAMIIO i ¢ 0 ATUIOHOM M3 MOJIOYHOT'O CTEKJIa MO ITHOCTHhI0 60—75 6m.

Kapanoawwu. Peryums npou3BOAMTCS HECKOJIBKMMU COpTaMM KapaHpameid. o mpo3padHsix
HEraTMBOB TP UMEHAIOTCS Kap aHIalllu ¢ TBEP AbIM I'PpadUTOM, JUIs IJI0 THBIX — C MSTKHM.

Kapanpamm nis peTy v OYMHMBAIOT pas3jiiMyHO, B 3aBUCUMOCTHU OT BUja JiegexTa Ha Heraruse. s
3aJIeNIKM OYEHb MEIKHUX MOBPEXKICHUU rpadur KapaHjamia J0HKeH ObITh )KECTKHM, KOHYCOOOpa3HbIM,
JUTMHOW HE MeHee 25 mm C OCTpbIM, KaKk wurja, KOHIOM. [ledeKkThl cpenHeil BETWYWHBI YCTpaHSIIOT
KapaHmamoMm ¢ Oosnee MATKMM Tpadurom mimHOW 10—15 mm Takke KOHYcooOpa3HbIM, HO C Oojee
TYTBIM KOHIIOM. bojbIme msiTHa UCHpPaBiSIOT MIATKUAM J0JOTOOOpPa3HO OYMHEHHBIM I'padUTOM UIMHOMN
10—15 mm.

B nmpopaxe uMeroTcs crneluaabHble KapaHIally Ui peTyIld, HO MOXKHO TO0JIb30BaThCsi U OOBIYHBIMU
Yyep TeXHBIMU Kap aHJall aM .

Ckpebxu. PaznuuHble BKIIOYEHUs, HATIpUMEP MbUIb, BOJOCKU M T. ., OCEBIIME HA 3MY JIbCHOHHBIi

Clloil HeraruBa BO BpeMsi o0paboTkM (oTomarepuana WIM €ro CYIIKH, COCKaOJIHMBAIOT CKallbIENeM.

PCKOMeHﬂyeTCH MOJIb30BAaTHCA I'NIA3HBIMU CKAJIBIICIISIMU, TdK KAaK OHU UMCIOT JIC3BUA U3 XOP OIIIEH CTalH.
3 4 a 1 E]

A
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v Puc. 41. IIpucnoco6enne yist peTymnn
Mano(opMaTHBIX HEFaTHBOB A — BHEIIHUH BUJ, 0—yCTPOHCTBO INTaHKA

CkpeOKu TOMKHBI OBITH XOPOIIO 3aTOYEHbl — TYTIBIM JIE3-
BHEM HEJb3s yJIaIuTh JedeKT, UM MOXHO TOJBKO MOLap arnaTh
MY JIbCHOHHBI CIIOM M TeM caMbIM emle Ooiiee Y Xy IIIUThH




HETaTuB.
M Horue p ety mepbl A5 3TOM Leu y HOTp €0 0T Je3Bue 0e301ac HOi Op UTBBI WM YacTh JIE3BHUA.
Kucmouku. My 3afenplBalOT pa3JIMYHbIE [P O3paYyHbIE MMOJIOCBI U TOYKHM Ha HETAaTHBE, a TaKkKe

HAHOCAT KPacKy Ha YYacTKU H300pakeHus, KoTopble Tpedyercs cMarduth. |Jis perymm Mojb3y loTcs
KOJIOHKOBBIMH KHCTOUKaMu pazMepoM oT Ne 1 go Ne 10. ¥V Xopoield KMCTOUKH BOJOCKHU, CMOYEHHBIE
BOJIOH, 1OJIKHBI 00pa30BaTh IP OUHBIN JJOCTATOYHO Y Py MU

KOHY C.

MarepuaJbl A5 peTymd. /st HeraTUBHOM p €Ty LM MOJIb3Y FOTCA CIIEAy IOLIUMU MaTep Hajla MU.

Jlak mamonetin. ['padur oueHb WIOXO MPUCTAET K MY JILCHOHHOMY CIIOI0 HeratuBa. [loatomy mepen
pETyIIhI0 Ha HETO HAHOCST JIaK CJIEAY IOIIEro CocTaBa: CKunuaap ouumeHHbii — 50 r, kanudosnp —10 2.
[TocnenH00 MO>KHO 3aMEHUTH PaBHBIM KOJIMYECTBOM I'y MMHUAp aOHKa.

Kanndonrs pasmenbyaroT B HOPOIIOK M BCHIMAIOT B CKHUMUIAp. UTOOBI YCKOpPUTH €€ pacTBOP EHHE,
KHUIKOCTh M3pe€AKa MOMEIIMBAKOT CTEKJITHHON MaIOYKON. 3aKaHUYMBAETCA PacTBOp €HUE yepe3 5—6 uac.
3areM Ul OCBETIEHMS PacTBOP BBLAEPKUBAIOT OKOJIO CyTOK. Ilocie uero rycryro npospadHyro Kui-
KOCTb CIIMBAIOT C OCa/iKa B 0aHKY, KOTOPY IO IUIOTHO 3aKy [OP UBAIOT.

Pemywesanvhaa xkpacka. Takasg Kpacka COCTOMT M3 aKBapelbHOTO pacTBOpa, B KOTOPBINA BBOIUTCS
KaKOH-TMOO IUIMEHT, HalpuMep caxa. PeTyIieBaibHOM KpacKoi MOKPbIBAIOT 3HAYUTENbHY IO TUIOLIAb
HeraTuBa, KOTopy o Tpely eTcst 0caaduTh WIH y JaUTh.

AKBAPEJIbHbI PACTBOP

JlekcTpuH KapTog e/ibHbIii 3KCeTpa ... 250 2
I'nuuepuH ......coeeeeee.. 50T

L0152 (1) (U § |

Boaa ......ceeueeeeee 220 0

* JlekcTp MH BChIMAKOT MEIKUMU NOp usiMu B 200 11 rOp iu€l BOJIBI U KUIIATAT [0 MOJTy YEHUS
OJTHOP OJTHOM Macchl. 3aTeM BBOSAT IUIMIIEP MH U (eHOJ, pacTBop eHHbIe B 20 1 Boabl. PeryeBanbHy 10
KpacKy I'OTOBST TaK:

a) YepHYIO: aKkBapeJibHbIi pacTBop . .400 r

caska razosas ...... 100 2
BOJA ........... 50 mn
0) KpacHYI0: aKBapeJibHbIA PacTBop. .. 240 2
xpom xeatbiid Ne 570 ... 502
NUIrMeHT KpacHblil Ne 21 g 40 ¢

[IurmMeHTHI THIATENBHO pa3MEIIMBAIOT HINaTelieM A0 MOJIyYEHHs OJHOPOJHON Macchl. 3aTeM KpacKy
BBIKJIQ/IBIBAIOT B 0AHKY M XOP OLLIO 33Ky IIOp UBAIOT.

Ota Kpacka ObICTPO BBICBIXAaET, HE €T TP EIIMH 1 MOJKET ObITh MOKP bITA OYEHb TOHKUM CIIOEM.

Ilpuembl perymu. B HeraruHO# perymm HauOojiee 4acTO HCHONB3YIOT CIELYOLIME IpHEMBI:
cockaOnMBaHue, 3aJeNKy HEeOONbIIMX JePEeKTOB KapaHAAIOM WIN KMCThIO M HAaHECEHHE KPAacKu Ha
HETaTuB JJIsl OCNIabJIeHUsI KaKOTro-IHO0 y4acTKa U300p ayKe HUS .

Pemywiv cockabnusanuem. CockaOliMBaHUEM YMEHbBINAIOT HM3JIMIIHIO ONTHYECKYIO IUIOTHOCTh HA
HEOOJIBIIIOM YYacTKe HeraTuBa, y TAJSIOT BOJIOCKH, TP S3b M MbUTb, P ICTABIINE K SMY JIbCHOHHOMY CJIOIO.

CockabnarBaHue MOXHO NP OM3BOAMTH TOJIBKO Ha COBEPIIEHHO CYXOM 3MYJIbCHOHHOM CJIO€ HEraTHBa
— MHa4Ye HEBO3MOXKHO HE3aMETHO CHATh TOHYAMIIMii cinoil xenarunel. [loaTromy nepen Hagamom paboThl
HeraTHuB, 0OCOOCHHO B CHIPY IO TIOTOJIy , TIOZCY IMMBAIOT ()EHOM HJIH KaKUM-JTH OO0 APy THM CITIOCOOOM.

Kak y»xe yka3pIBaioch, cockaOiiuBaTh HEOOXOAMMO OYEHb OCTPO OTTOUEHHBIM cKpeOkoM. Korna
Je3BUe y CKpeOKa OBaJIbHOE — €ro JeprKaT B pyKe, KaK Mepo WM KapaHJaam npu mick Me (puc. 42, a);
€CJIM JIe3 BUE UMEET MPSIMON CKOC — TO OOJBIIMM M yKa3aTelbHbIM Najgblamu (puc. 42, 6). Perymmpys
CKpeOKOM IMEPBOro BHA, MOXKHO HAKJIOHATH €ro JE3BUE K 3MYJIbCHOHHOMY CIIOK0 HETaTUBA MO JHOOBIM
yIJIOM: JIe3BHE K€ CKpeOKa BTOPOro BHAA HAA0 00s3aTelbHO JIeprKaTh MapawieNbHO clo. B obomx
cllyyasix CKpeOOK TMepeMellalT JBKEHHEM pPYKH OT JIOKTEBOIO CycTaBa, Jepika KHUCTb pPYKH
HEIOAB M KHO.



Puc.42.
ITonoxenune Ipu peTy IIn c1<pe61<a C OCTPO 3aTOYCHHbBM JIE3BUEM
Haxxum ne3Bust Ha S My JIbCHOHHBIN CJIOW JTOJKEH OBITh MUHHUMATbHBIM —

MHA4 € €r0 MOYKHO CHSTH JI0 MOJUIOKKH HEraTuBa.

Pemywwv xucmoukou. FEro 3amensiBaloT Ha HEraTuBE  MEIKHUE
Npo3payHble ISITHBILKM U Touykdh. OCHOBHOE NpaBWiIo NpuU padore
KUCTOYKOW: HE TIOJb30BaThCsl OYEHb JKUAKOW Kpackod W cpa3y He
HAaHOCHUTh Ha IISITHO MHOIO KpacKW, Tak Kak B 3TOM cCllydae IMocie ee
BBICHIXaHUS HAa HEraThuBe O0Opa3yercs Kpy)KO4eK, OYEeHb 3aMETHO
BBIXOJISIIMNA Ha TIO3UTHBE.

Pexomennyercst monb30BaThes ciedylommMm npueMoM. Ha kpail Omionna wiM Ha CTEKJISTHHY IO
IUIACTUHKY HAHOCAT PsJ MalICHbKUX Kamenb Kpacku. Koria oHM BBICOXHYT, TO J0 OJIHOTO M3 HHUX
JOTP arvuBarOTCsl KOHYMKOM CJ1€rKa Yy BJI&KHEHHOM KM CTOUYKH, IIPU 3TOM OHa 3a0ep eT OueHb MaJI0 KP aCKH.
3areM KOHYMKOM KMCTOYKHM CJIeTKa MPHUKACalTCs K ISITHBIILIKY Ha Heratuse. Ecnu oHO HeOombiIoe, TO
JOCTAaTOYHO OJHOTO MPHUKOCHOBEHUS. bBoJbllloe MATHBINIKO 3aJefblBal0T 3—4 IpHUKOCHOBEHHS MU
KUCTOUKOM. [Ipuuem Kkpacky HaHOCST OT €ro IeHTpa K Tep udep uu.

Perymp 1apanmvHel HAYMHAIOT C KpaeB, MOCTENIEHHO COCKaOIMBas M CBOJAA MX HA HET. DTO TOHKas
pabota, Tak Kak Hajo BIojb llapamuHel moj yTioM yJaauTh OY€Hb Y3KYIO MOIOCKY 3MYJIbCHOHHOTO
ciosi. Jlanee Ha Tak MOATrOTOBJIEHHY IO LIAP AMHY OCTOP O’KHBIMU Ma3KaMU HAHOCAT KPacKy, NOJATOHss ee
TUIOTHOCTH TIOJ] TOH OKP Y KAIOIIUX Y YACTKOB N300p aXKEHUS.

Ha Oonbpmme yd4acTku HeratMBa peTyIIEBATbHYIO KPacKy HAHOCAT KOJOHKOBOW KHCThIO Ha
OMY JIbCUOHHBIN CIIOM WIH HA MOUIOKKY .

Pemywv xapanoawom. Ilepen Takoil perybio UCIpaBiIsieMbld Y4YaCTOK HETaTHBa IIp €BAP UTEIbHO
IIOKP BIBAKOT JIAKOM MAaTOJI €M H.

Puc.43.
P azniuHbIe CHIBHO yBENHd €HHBIC BUIBI IITPUXOB,
HCIIOJE3Y eMbIe [IJIsl PETy I HEraTUBHOTO K30 OpasK eHst

JI1 3TOro CTEKJISTHHO M Maioukoi OepyT u3 OaHKu
OJHy KaIUIl0 Jlaka ¥ HaHOCSAT €€ Ha MECTo,
nojJjiexKaliee peTymu. 3aTeM JIaKk HEMEAJIEHHO
pacTUparoT O4YEeHb OBICTPO MAIBLEM, TAK KaK OH
ObIcTpO coxHeT. JlemaroT 3TO KpyrooOpa3HbIMU
JBIKCHUAMHU C JIETKUM HaxxuMoM. Hamo cieauTh, 4ToOBl HE OBUIO PE3KOM IpaHHIBl MEXIy JIaKOM U
u300p aXEHUeM, TaK Kak OHa Oy JIeT 3aMeTHa Ha MO3UTHBE.

Eciu nak matoneiiH mioxo pacTtepT WIM HAHECEH CIUIIKOM TOJCTBIM CIOEM, TO €ro yJIalsioT
TaMIIOHOM, CMOYEHHBIM B CK UK Iap €. 3aTeM OIep allMI0 HAHECEH U J1aKa OBTOP SIFOT BHOBb.

[Ipo3paunble TOYKM 3a7€NbIBAIOT OJHUM IPHUKOCHOBEHHEM KapaHjalia, peke—/IBYMsI-TpeMs.
KpynHble MSTHBILKH YCTpaHAIOT, HAHOCS Oosbinoe 4uciao wmTpuxoB. OHU MOTYT OBITH P SIMBIMHU,
W30THY TBIMH, B BHJIEC KPOIICYHBIX BOCBMEPOK M 3amsThIX, CeTKU U T. 1. (puc. 43). [Ipu nmobom Buze
IITPUXA K 5MYJIbCHOHHOMY CJIOI0 HEraTHBa HaJO CIErka, 0e3 BCAKOro HaXKMMa IpUKacaTbCs IpaduToM.
VYcrpaHeHue HSATEH JIydlle HauMHaTh B IUIOTHBIX YacTsAX HErarvBa, IMOCTENEHHO Iepexods K Ooiee
TP 03P AYHBIM.

Peryip HaYMHAIOT ¢ LEHTpa MATHBIINIKA, 3aJ€bIBas 10 €ro IpaHUIbl, IEPEeXOAUTh 3a KOTOPYIO He
crnenyeT. Eciu msTHO MMeeT HempaBUiIbHY 0 (OpMy, TO PETYIb HEOOXOJMMO HAHOCHUTh COOTBETCTBEHHO
ero ouepTaHuio. He Hajo MoKpbIBaTh MSTHBIIIKO CIUIOMIHBIM cloeM rpadura. Ero mydiie HAaHOCHUTH Tak,
YTOOBl MEJKAYy OTIEIbHBIMUA HITpUXaMH ObUIM MeJbYallllve NpOocBeThl. Takas CTpyKTypa peTyln
HeraruBa Oy JIeT COBepIIEHHO He3aMeTHOW Ha MO3UTHBE.

KagectBo PETYy U HETaTuBa OIIP CACIIAIOT, paCcCMaTpBasa €ro Ha IIp OCBCT,— IITP UXU JIF000T0 BHJa HC
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Tpebyemcs MHO2O 8pemenu, umoobbl 061a0emb 6CcemMu MOHKOCHAMU (omoepaghuueckol neuamu, eciu ee
oceaueams dMRUpUYecKu, 0e3 3HAHUAL OCHOBHBIX NApaAMempos ¢omobymazu u ux 6IUsSHUS Ha
nocmpoenue Gomoepagpuieckozo u300paAXCeHU. H3zyuenue npoyecca neuamu 80 MHO2O pa3z
CoKpawaemcs, Koeoa ¢homonobumens umeem SCHOe NpeOCmasieHue 0 Cceoucmeax ¢omobymaeu:
MAKCUMATILHOM ee NoYepHeHul, Kodghguyuenme KOHMPACMHOCMU U CPeOHeM 2paoduenme, NOJe3HOM
unmepeaie K Cno3uUYUll U Opye ux ee napamempax.

®OTOIPA®OUUYECKAS BYMAI'A U EE CBOMCTBA

19. OBIIME CBEJAEHU A O ®OTOT'PAOUYECKUX BYMAT'AX OTEYECTBEHHOI'O
MMPOMN3BOJCTBA

KpaTtkasi Texnosorusi mpou3Bojacrsa ¢gorodymaru. PoroOymara cocTout u3 0y MaKHO 1 OCHOBBI —
¢omonoonodicku, Ha KOTOPY 10 HAHECEH C8emM OYY8 CIM UM ENbHBLUL CIOU. 5

@DOTOMOUI0KKAa HM3TOTOBJIAETCA IISITH TOJIIMH, KOTOpbIE XapaKTepU3yrOTCs BecoM: | M~ TOHKOM
dboTonoAIoKKH Becut 95 o/, MOy Kap TOHA TOHKOTO — 130 2/a”, MOy Kap TOHA cpeanero —185 o/,
HOJTy Kap TOHA TOJICTOTO — 220 2/M” ¥ KapTOHHO# ToTHOCTH — 240 e/m’. OHa BBIITY CKAeTCsl B pyJIOHAX
mp uHoM ot 643 1o 1033 mm.

@®otoOymara Ha TOHKOW (DOTOTOUIOKKE HCHONB3YETCS TPEUMyIECTBEHHO JUIS  TIOJTY YSHUS
(G oTOOTHEYaTKOB HEOOJIBIIIOTO pa3Mepa, a Ha MOJJIOKKE Kap TOHHOM TUIO THOCTH — I (POTOOTIIEYaTKOB
KpyHHOTo (hopMmaTa u 0 TKP bITOK.

®DoTONOI0KKA HE JIOJDKHA COJIEpIKAaTh HA TOBEPXHOCTH M BHYTPH OyMaKHBIX BOJIOKOH BelIECTBa,
JIEHCTBY IOILIE HA rajor eHUbl cepedpa CBETOUy BCTBUTENbHOTO ciosi. Hanuuue, HanpuMep, B BOJIOKHAX
¢oToOyMaru yacTull keae3a JAaeT Ha MpOsBICHHON (oToOyMare yep Hble TOUKH, a YacT ULl Meu—O eIble
TOYKHU.

Bo Bpems 06paboTku B poTorpapuueckux pacTBOpax v MpOMBIBKHY B BOJIE (DOTOMOATIOKKA HE TOJIKHA
TepsITh OCNN3HBI, CUIILHO HA0Y XaTb, Iy 3BIP UTHCSI, PACCIauBaThCs U 1eOp MUP OBATHCSI.

Ecniu mnpu camoif akkypartHoi pabore Takue nAedeKThl CUCTeMAaTUYecKH OO0pa3yloTcsi Ha
dorooTreuaTkax, T0 (orodymary Haa0 3aMEHHTH, B3SB JPYTOH HOMEpP SMyJIbCHH, KOTOPBIA BCerma
o6o3HavyaeTcs (hadp MKO Ha y TTAKOBKE.

Hedbopmarusi u3MeHsieT JHUHEHHbIE pa3Mepbl (OTOMOJUIOKKH, a ciefoBaTenbHo, U (porolOymaru.
Paznmuaror pasnomepnyro odepopmayuro, xorna pasMepbl (HoToOyMard H3MEHSIOTCS OJMHAKOBO BO
B3aMMHO TIep IIEH UKY JISIp HBIX HATIP aBJICHUSX ;
ocmamounylo Oeghopmayuro, TPU KOTOPOW B OJHOM HampasieHud Jlepopmamms Oonbine, yeMm B
Hep EHAUKY JIIP HOM K HEMY , U HEPAGHOMEPHY 10 Oe opmayuio, €CIM OHAa HETIOCTOSTHHA 1a)kKe
B OJIHOM HaIp aBJICHU L.

Pa3zHocts Mexay ocraTouHOM aedopmamueid B TOTMEPEYHOM W MPOJOJbHOM HampaBJEHUSAX IO
I'OCTy ne nomxnHa ObiTh Oonee 0,25%. Ee neo6xoaumo yuuThIBaTh MpU (POTOMOHTAXKE M OOIbIIMX
(OTOyBEIMYEHHAX, COCTABISIEMBIX W3 OTAENbHBIX JHCTOB WWIM monoc ¢orodymaru. Hakeiika
OTIEYAaTKOB yBEIUYUBAET Ae(pOpMaIUI0 OCHOBBI, OCOOCHHO €CIM OHAa HEpaBHOMEPHO HAMAa3bIBACTCS



KJIEEM.

YmenpmaroT nepopmaimto GorodymMaru oexamuposaruem— TP EABAP UTSTHHBIM pa3MauuBaHUEM B
YUCTOM BOJIE M TOCHEAYIOUIEH CyIIKOW. DTH Omnepanuy MpOBOASAT MPH HEAKTUHHUYHOM OCBEIIECHHUU.
Jexatrp oBanHast poToOyMara Bo Bpemsi 00p aboTku Aeop MUpy €TCsl 3HAUUTETLHO MEHBIIIE.

s GonbIIMHCTBA BBINMYCKaeMbIX COpTOB (oTOOyMar ocHoBa Oapuryercsi. OTOT Mpoliece
3aKJII0YaeTcsl B HAHECEHUI Ha Hee 0ap UTOBOW MAacChl, COCTOSAILECH M3 XKelaTUHbI, CEpHOKHUCIOro dapus,
XpOMOBBIX KBAacCIIOB, BOJBI U Ps/ia Py TUX BelIecTB. bapUTOBY 10 Maccy TIIATETLHO Pa3MENIUBAIOT B Me-
mankax 1 GUIbTPy IOT HECKOJIBKO Pa3 Ha CIeIMAIbHBIX () WIIbTPax ¢ CETKOM pa3Horo pazmepa.

3arem OGapuToBas Macca, pazorperas 10 S0—60°, HamuBaercs B JIOTOK I'PYHTOBAJIbLHON MallIMHBI, K
KOTOpPOMY 4e€pe3 HalpaBJIAIOIIME POJUKH HEMpephIBHO mojaercs (HoTomomnoxkka — ocHoBa. Ha Hee
HaOpackIBaeTCsl KaCKaJHBIMU BATMKaMU WM O€ CKOHEY HBIM TIOJIOTHOM OaputoBasi mMacca. Jlanee ocHOBa,
orubas IWIMHIP OONBIIOrO JWaMeTpa, TOomanaeT Moja IeTkd, KoTopbie paspaBHUBAIOT HAHECEHHY IO
0apHUTOBYI0 MacCy. 3arpyHTOBaHHasi OCHOBA IMOCTYIAeT B CyLIWIbHbIE KAHAIbI JUIS CyIIKH. 3a OJUH
P OXOJI OCHOBBI T'PYyHTOBaJIbHAS MaIllMHA HE MOKET HaHECTU Oap UTOBBIN CIOM JOCTATOYHO M TOJIIMHEI,
MOATOMY Tpoliecc Oap UTaxka Mp OU3BOJISAT HECKOJIBKO pa3.

I'pyHTOBaNibHAs MalMHAa HE O00ecrneuyuBaeT JOCTaTOYHO POBHYIO M IUIOTHYIO IOBEPXHOCTh
0apUTOBOTO CIIOS, MOATOMY BBICYIEHHYIO OapUTOBAaHHYIO OCHOBY IIpOKAaTHIBAIOT 4Yepe3 KalaHApPHI,
OTYEro CJIOW CHIIBHO Yy IUIOTHSETCS.

bapuroByro Maccy uacro NOAKpAalIMBAaIOT TOXyOOH, PO30BOM WIM KPEMOBOW KpacKoi, OT4ero
¢doTobyMmara npuoOp eTaeT roiay 00BaThIi, p030BaThI WM KPEMOBBIA OTTEHOK, COXpP aHSIOLIUICS U MOCIe
dotorpaduueckoi 06p abOTKH.

Tonmmna 6aputoBoro ciost cocranisier 0,001— 0,002 rem.

[TonuBHON MaIMHOW TpPU HEAKTUHUYHOM OCBEIICHUUM Ha OapUTOBAHHYIO OCHOBY HaHOCST
¢dororpaduyueckyo 3MyJbCHIO, NP EABaP UTEIbHO MOJOTPETYIO 10 ONpEAeNeHHO N Temneparypbl. UToObI
OHa TIOCJI€ TIOJIMBA HE CTEKJa C OCHOBBI, €€ HEMEUICHHO OXIKAAI0T (CTYJICHST), MpeBpalias B Kp enKHit
CTY JICHb, TIPOYHO Yy I€P KUBAIOIIUICA TTa 6ap UTOBOM cioe. JlJiss 3TOro OCHOBA C AMYJIbCHUEH TP OXOJUT TIO
MOBEPXHOCTH OapabaHa TONMBHOM MalIWHBI, B KOTOPBIA IMOCTyTAeT OXIaXMAIOI[UA PacTBOp. 3aremM
¢dboTolOymara TpancnopTupyercs i cymku. Cyuiika mp eCTaBIsieT co00M y3KHuid KOpUI0p, Tp O/lyBae-
MBI OYMIEHHBIM M TIOJAOTPETHIM BO3AyXoM. BricymienHas Qororpadudeckas sMyJbcus oOpasyer
CBETOUY BCTBHUTENbHBIN CII0# (hOoTOOY Maru.

®otorpaduueckast dSMyibcusa i (HOTOOyMar OTIMYAETCS HEKOTOPHIMH OCOOEHHOCTAMHU IO

CPaBHEHMIO C HEraTMBHBIMM 3MyJIbCHUSIMH, @ MMEHHO: ) OHa OYeHb MEJIKO3EpHHUCTAa: pa3Mephl ee
MUK OKp UCTALIOB peako npespimaroT 0,01—0,02 mk;
B OOJIBIIMHCTBE CIy4yaeB HMX BEIMYMHA JIOKUT 3a MpeAeNaMu paspelaronieil Cuibl ONTHYECKOTO
MHKP OCKOTIa; 2) €€ pa3pemaromias crnocoOHOCTh 3HAUUTENLHO BHIIIE, Ye€M Y HEraTUBHBIX 3MYJIbCHIL; 3)
oHa o0ecreymBaeT 3a KOPOTKOe Bpems mnposiBieHns (1—2 mun) momydeHHe HEOOXOAMMOTO
KO3 (dUIeHTa KOHTPACTHOCTH; HMMEET HEeOOJIbUIYI0 CBETOUYBCTBUTEIbHOCTh, IMO3BOJISIONIYI0 BECTH
00paboOTKy TpHU SIPKOM HEAKTHHUYHOM OCBEIIeHWH; 4) 00JiagaeT BBICOKOW CTabMIbHOCTHIO (oTOrpa-
(buyecKuX CBOMCTB U HE JaeT BY all TP M HOP MIbHOM TP OJJ0JKUT €1bHOCT U TP O BJICHUS.

Menko3zepuuctas (poTroOyMakHash SMyJIbCHs JAaeT IMOCI€ MPOABICHUS TOYEpHEHUS, COCTOSIIIHUE U3
OueHb MENKHX 3epeH cepebpa. Takas uX cTpyKIypa obecrieduBaeT OOJbIIYIO0 ONTHYECKYIO TUIOTHOCTh
NOYEpHEeHUss TpPH HEOOJBIIOM KOJMYECTBE BBIJACIMBIIEIOCS BO BpeMs NposBiIeHHA cepedpa, d4To
MO3BOJISIET yMEHbIIUTh Ha (oToOymMare KOHLEHTpaiuioo cepebpa: B cpemHem 1 M ee
CBETOUY BCTBUTEIBHOTO CIIOSI cofep kuT 1,5 r cepebpa mpotuB 6 T y HeratmBHoro QoromaTtepuana
Cpe/HeH CBETOYYBCTBUTEIILHOCTU. 3aTeM M0 CpaBHEHHMIO ¢ HUM (oroOymara mmeer Ooyiee TOHK i
cBeTouy BctBUTENbHBIN caoi (0,01—0,02 mam). DTo BBI3BAHO TEM, UTO CBET IPHU 3KCIIO HUP OBAHUH U3-3a
OTpakeHUsI 0ap UTOBBIM TOACIOEM IIP OXOIUT Yepe3 CBETOUYBCTBUTEIBHBIN CIIOW (OTOOYMAaru IBaxIbl,
OTYETO €ro AeHCTBUE y CUIIMBAET CSl.

Jlnsg  moBbllIeHUs CTaOMIBHOCTH TMO3UTHBHOM (Qororpaduyeckoit sMynbcuM B Hee BBOJAAT
cTadWiMm3upylomme BemectBa. VX HazHayeHMe — 3aMeUIATh €CTECTBEHHBIM MpolecC CcTap eHus
CBETOUY BCTBUTEIIBHOTO CJIOS, KOTOPBIA BBI3BIBACT IIaJICHUE CBETOUYBCTBUTEIBHOCTH, POCT By alH,
Yy MEHBIIIEHH € KOHTPaCTHOCTH U T. [I.

I[To Bumy mnoBepxHocTH ¢oTroOymMara JIETHUTCA Ha 2aadKylo, KOTopas N0 CTENeHW TIIISHLA
nofpas/iensiercs Ha OCOOTJISHIIEBYIO, TJSHIEBYIO, IOJyMAaTOBYIO W MaTOBYIO, U CHMPYKMYPHYIO,
JeTISIITY FOCS Ha Oap XaTHUCTY 10, 3€P HUCTY IO M TUCHE HY IO.

VY rasHueBeix GoToOyMar BUI TMOBEPXHOCTH OOYCIOBJIEH €CTECTBEHHBIM TIISHIIEM JKEJIaTHHOBOTO
CIIOs1, @ y OCOOOTJISIHIIEBBIX MOBBILICHHE TJISHIA BEI3BAHO HAHECEHHUEM Ha €€ CBETOUY BCTBUTENIbHBIN CIIOM
OuYeHb TOHKOI'O 3alIUTHOTO CJIOS W3 CWIbHO 33ayOJeHHOW »elaTuHbl. MaToBylO0 M IOy MAaTOBY IO
MOBEPXHOCTh Yy (OTOOyMaru MoiydaroT BBeAeHHEM B (poTorpaduyeckyio SMyJbCHUIO MaTHP Y IOIIEro



BEIIECTBA — CEPHOKHUCIOro Oapus. DTO BEIIECTBO PAacCEMBAET CBET, OTPaXAaeMbI OapUTOBBIM U
CBETOUYBCTBUTEIbHBIM CIIOSIMM, YTO U OOYyCJIOBJIMBAa€T MATOBBIM BHJ TIOBEPXHOCTH OTIIEYaTKa.
[TonymaTtoBbie (OoTOOYMaru coaep ar CEpHOKHCIOro Oapusi TPpHUMEPHO B JBa pa3a MEHBINE, YeM
MaTOBbI€, I03TOMY OHH 10 CPABHEHHUIO C HUMH Jat0 T 00JIee HACBILIIEHHOE M300p aKEHHE.

CrpykTypHble (pOTOOYMaru noiy4aroT NoauBoM (oTtorpaduyeckoit 3MyIbcul Ha (OTOMOIIOKKY , Ha
KOTOpOIl HaHeCeH peryJyspHbId PUCYHOK — pactp. Ero momywyarot, mporyckas (OTONOUIONKY O]
OO0JIbILINM JIaBJIEHUEM Yep €3 I'p aBUp OBAHHBIC BAJIbI KallaHApa.

bemmzna mnoBepxHocTM (QoTOOyMaru yiaydmaeTcs € TOMOINBIO JIIOMHHOGOpa — BEIIECTBa,
JFOMUHECITHP Y FOILIETO TOJ] JeHCTBUEM CBeTa. B 0coOOTISTHIIEBBIE COPTA €r0 BBOAAT B 3ALIUTHBIN CIOH, B
OCTAJIbHBIE — B CBETOUYBCTBUTENBHBIN ClO. CHEKTpaTbHBIA COCTaB HM3JIy4YeHHs JTOMHHOMOpa TOJ-
Oupaercs TakuUM, 4YTOOBI B CMECH C U3JIyUYEHHUEM, OTPAKEHHBIM CBETOUYYBCTBUTEIBHBIM CIOEM
¢oTobymary, JaBaTh CBETOBOM IOTOK, PAaBHOLEHHBIM MOTOKY, OTPaKEHHOMY 4YHUCTO Oenoii
TIOBEP XHOCThI0. HeKkoTop 01 aHasioruet ATOro SBJICHUS CITY KUT MOJACUHUBAHWE OCNbs IS TP MIAHUS €My
OETM3HBI.

Pynon roroBoii oTtoOymaru nmpu HEaKTMHUYHOM OCBEILEHHU Pa3pe3aroT Mp OZ0JIbHO-TOTNEep eYHOM
MaiuHOU Ha ¢opmatel oT 6x9 1o 50x60cn(. 3arem GporoOyMary copTHPYIOT /Uil OTOPaKOBKU JIUCTOB C
neekTaMi M yTakoBBIBAIOT B KOHBEpTHI o 10 u 20 nuctoB win B KopoOku mo 50 u 100 nuctoB. DTH
OIep alyy Bey T P HEAKTUHUYHO M OCBEIIICH UU.

B mpomecce mnpom3BoxacTBa ompenensioT ¢ororpaduueckue cBoicTBa (GoTroOyMaru, KOTOpBIE

Xap aKTep U3y 0T CIEY IOLHe

Puc. 44.

CxeMa IomnepevHoro cTpoeHus GoTodyMaru: a — 0e3 3alUTHOTO
c10s1 0 — C 3AIIMTHBIM C10€M. ]/ —3aIMTHBIA CI0H, T— CBe-
TOUYBCTBUTENIBHBIN CIOH, TPEyTONbHUKH — MHKPOKPUCTATIIBI
rajorenuza cepebpa, 3— 0apuroBblif mogciol, 4 — OymMarkHas

OCHOBA

4 CCHCUTOMETPpHUYECKHE TMOKa3aTrelnu: 1) ONTUYEeCKYIO
& G IUIOTHOCTh MAaKCHMAJIbHOTO HOYEpHEHUs, 2) MOJIE3HbI I
MHTEP BAJI SKCIIO 3UIM A, 3) CTETICHbh KOHTPaCTHOCTH, 4) INIO THOCTHh BY &JTH U 5) CBETOUY BCTBUTEIIHHOCT.

Kpome Toro, mpoBepsIoT, OHOPOIHA JIM MOBEPXHOCTh 00paboTaHHO#N (POoTOOyMaru; HET M Ha HEH

OeJIBbIX U YepHbIX TOUEK- TMOJI0C M3-3a2 HEp OBHOTO HaHOCA (OTOrp apuuecKoii 3 My JIbCUH, TATEH, Ty 3bIp el U
ps6u. Takxe onpenensioT TeMIeparypy IUIaBJI€HHs CBETOYY BCTBUTEIILHOTO CIIOs, KOTOpask TOJIKHA ObITh
He Huke 50°.
Cxemarndeckoe ctpoenue (orodymaru manHo Ha puc. 44. Cpok, B TeueHue kotoporo (abpuxa
rapaHTUpyeT TMOCTOSHCTBO (hoTorpaduIecKux CBOWCTB CBETOUYBCTBUTEIBHOTO ciosi  (poToOymar,
Ha3BIBACTCS 2 APAHMULIHbIM CPOKOM Xpanenus. JIns yBeTUYeHHs CpoKa XpaHeHust poToOyMaru Temiep a-
Typa B ToMemeHnu aopkHa ObiTh 10—20°, otHOCHTEnbHAS BiIaXKHOCTH 60—70%; B HEro He JOJKHBI
P OHUKATh CEPOBOJIOP O, MAPHl aMMHaKa, CEPHUCTHIA ra3 u T. J. Takke Henmb3s XpaHuTh (HOToOyMmary
OKOJIO OTOIMTENbHBIX MPHUOOPOB, HA MPSIMOM COJTHEUHOM CBETY Ha MOJKaX WIM B SIIMKAaX U3 CBEXUX
COCHOBBIX JIOCOK, TaK KaK MX CMOJIUCTHIEC BBIIENE€HHS BBHI3BIBAIOT BY TP OBAHHE CBETOUY BCTBUTEIHHOTO
crnosi. @oTo Oy Maru Hesb3s JepKaTh B OJHOM IIKay ¢ XUMUKATaMU.

Copra ¢orodymar. OrteuecTBEHHas MPOMBIIUICHHOCTh BbIMycKaeT (orodymaru obweco u
cneyuanvHozo Hasnauenus. llepBble HCIONB3YIOTCA JJIs TOJYyYEeHHs OTHEYaTKOB C HEraTUBOB B
Xy JO’KECTBEHHO M, TEXHMYECKOW M JOKyMeHTanbHOU (oTorpadum; BTOpBle — I (hoTOTp adrdecKkoit
perucTpanyy CreuualbHBIMA TMPUOOpaMH Pa3lIMUHBIX MPOLECCOB M Ui TPSIMOTO KOIMP OBAHUS
JTIOKY MEHTOB.

Domobymazu obwezo HazHayeHus PA3ACIAIOTCS HAa COPTA, KOTOPBIM MPHUCBOCHBI P a3JIMIHBIC
¢bupMeHHble Ha3BaHMA. VX TeXHUY eCKUe Ha3BaHUS 3aBUCAT OT TaJIOTEHUNIOB cepeldpa, KOTOpbie BXOAAT B
CBETOUY BCTBHUTENBbHBIA cioi (Tabnm. 12). Bce coprta Qorobymar, mepeuucineHHeie B Tabdn. 12, 3a
UCKITIOUEHHUEM «APHUCTOTUITHO i», 00p a3y 0T NP U SKCIIOHUP OBAHU U CKP BITOE H300p aXKEeHKE, TP OSIBIISIEMOE
U 3aKperuisieMoe mnocienyrouieil o0paboTKol. «ApHUCTOTUNHAA» sBiseTcs (oToOyMarod ¢ BHIHUMBIM
mo0paxenueM. OHa He Hy’K#aercss B nposBieHud. [lodydeHHoe Ha HeW NP Meyatd BHUIUMOE
300D AKEHUE 3aKp eIUISETCSA B BUP aXK-(PHKCaKe, 3aTeM NP OMBI BACTCS U CY ILIUTCS.

3epHUCTOCTE 'y OpoMocepeOpsiHpIX  (oToOyMar 0oJibIe, YeM Yy XIopoOpoMocepeOpsTHBIX |
XJIOp Ocep e0p STHBIX.

Domobymazu  cneyuarbHo2o HA3HAYeHus OTHOCATCS K OpomocepeOpsiHbIM.  OTeuecTBEHHAs
NP OMBILIUIEHHO CTh  BBIIY CKAeT CJEQyIoIUe copTa Takux (oroOymar, KOTOpble, B 3aBUCHUMOCTH OT
Ha3Ha4 eHUsl, JENATCS Ha PErucTp upy IOIIME U P enp OTyKIIMOHHBI €.



Peructpupyronmmvu  potoOymaramu  siBisitoresi:  «Ocmmiorp adHas», «CeitcMorp adHas»,
«Dototenerp adHas» u  «Onektpokap auorpaduueckas». PenpoaykimmonHsiMu  (HoToOY Maramu
sBistorcsi: «DotoctarHasy, «Dotokonmupy», «PeepcuBhas» u «Kaprorpadudeckas ¢ortoOymara co
CBbEMHBIM CII0EM».

Bce copta poroOymar ommcansl B § 29 u § 30.

Tabnwma 12 AccopTEMEHT o TedeCcTBEHHBIX (PoToOYyMar 00111ero Ha3HaYeHUs

Texanueckoe u Gpup MEHHOE CocraB CBETOYY BCTBUTEIBHOTO €105 (OTOOY Maru

Ha3BaHue copTa poTolOymaru

Bpomocep eOpsinas: Bpommucroe cepedpo ¢ HEOOIB IO TP UIMECH IO
HoxucToro cepedpa, CaMOBUP P Y FOIIAs sl

«Y HUOP OM» ¢oTo0yMara UMeeT ellle U LBETHbIE KOMIIOH EHTBI

«DotolOp om»

«HoBoOp om»

«CamoBUp Hpy roIIasi cs»

X1op o6p omocep eOp siHast: Xnopucroe u 6pomuctoe cepedpo

«bpomMnopper»

«Kontabp om»

Xiopocep eOpstHas : Xopucroe cepedpo ¢ 0U4eHb HeOOTbIION

«DOTOKOHT TIp IMECh 10 Op OMHCTOTO cepedpa

«APpUCTOTHUITHAS» Xnopwucroe cepedpo ¢ MpUMECHIO JTU-
MOHHOK UCJIOTO ¥ BUHHOK UCJIOTO cepedpa

Homnobp omoxitop ocepedpsinas: |HMoaucroe u 6pomucroe cepedpo ¢ HeOOIb oM
«MomokoHT TP UIMECBH IO XITOP UCTOTO cepedpa

20. KPUBASI IOYEPHEHU ®OTOBYMAI'

IToutn Bce mapamerpbl (OTOOyMarm OmNpenensioT K3 ee KPHBOH MOYepHEHUH, MO3TOMY HUX
pPacCMOTpP €HUE HAYHEM C OIMCAaHUSA €€ IIOCTP OCHHUA.

KpuByto mnouepHeHuii (otoOymaru cTposT 1O (HOTOOTHEUATKY ONMU4ecKkoeo KAuHd, KOTOpbIi
NpeacTaBisgeT CoO0OM JKeMaTHMHOBYIO IUICHKY, HAKJIEEHHYI0 Ha CTEK/SIHHYIO IUIacTHHKY. [lnmenHka
COJICP KUT PSIJ KpacuTelleil u cepedpo Tp OIBICHHOTO M300p AXKECHHS WM KOJUTOWIHBIA Tpadur. OTHOIIE-
HME 3THX BEIECTB NOJAOUParOT TaK, YTOObI ONTHYECKUN KIMH ObLT OKpalleH B HEUTp albHO-CEPbIi LIBET.
VHTEHCUBHOCTh €ro OKpacKu MOYKET BO3pacTarb HENPEPBIBHO WIM CTyIleHAMU. B mepBom ciyudae
ONTUYECKUN KIIMH HA3bIBACTCS Henpepvli6HbiM, a BO BTOPpOM — cmynenuamuvim. COOTBETCTBEHHO
Y BEJIUUEHHIO TOJIIMHBI 5K €1aT UHOBOW TUIEHK M BO3P aCTaeT HENp 03P aYHOCTh KJIMHA: Y CTYIEHYaTOro — OT
NoJsl K IIOJIO, y HENPEpPbIBHOIO — IUIABHO. BennunHy HapacTaHWs HENpPO3padyHOCTH KJIMHA
Xap aKTep U3y €T NOCMOAHHASA KIUHA, WIA €T0 KOHCMAHma.

Jlns moctpoeHuss KpUBOM movepHeHHuid (oToOymary daie BCEro 3KCIOHHPYIOT MO HEHTp albHO-
CEpbIM HETP €pbIBHBIM ONTHYECKUM KIMHOM C KOoHcTaHTo# 0,35, KoTOpasi XapakTepu3yeT IpupallleHue
ONTUYECKOM IUIOTHOCTH KJIMHA HA KaXJbId CaHTUMETpP €ro JUIMHbL. [IpOmO0mKHATENBHOCTh 3KCIO HU-
pOBaHUA JOJKHA OBITH TAKOM, YTOOBI MOCJE NP OSIBJIEHUS IOy YUTh HA OTIEYaTKE BO3MOYKHO OOJIbIIY IO
HIKaTy TOYEPHEHUM HENpPEPBIBHOIO ONTUYECKOIO0 KJIWHA OT MUHHMAIBHOIO J0 MaKCHMalIbHOTO
nouep HeHus1 (puc. 45).
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Puc. 45. ®oTooTHEUaTOK HETPEPHIBHOTO OMTUYECKOTO KITHHA

Crenenn  moyepHeHMss Ha  (OTOOTMEUATKE  HENPEPBIBHOTO  KJIMHA
BBIP QKAIOTCSI, KaK My HEraTMBHBIX (DOTOMaTEp MajaoB. ONTUYECKON IO THOCTHIO,
KOTOpasi mpeJcraBiser co0oii torapudm BeTuUuHbI, 00paTHOM OTp aKaTenbHOU
CriocoOHOCTH ToYepHeHusa. llpennonoxkuM, dYto mnodepHeHHne (HOToOymMaru
oTpaxaeT 5% yTaBIIEro Ha HETO CBETOBOTO  IOTOKA, WM, MHBIMHU CJIOBaMH,
Y4 ero yactb. Crieo BaTebHO, ONTHYECKAas INIOTHOCTh 9TOTO MOYEpHEHHs COCTaBWT 1,3 , Tak kak 1g20=

=1,3. Kora mouep HeHue oTp axkaeT 2% CBeTa, T. €. i, €ro 4acTh, TO ONTUYECKAs IUIO THOCTh MOYEP HEHUSI

J

Oyner paBna 1,7, Tak xak 1g50=1,7. IIpu orp axxenun nouepuenrem 33% cBeTa, WM J5 CBETOBOTO MOTOKA,
orrryeckas wioTHOcTh pasHsiercs 0,5 (g 3=0,5) u 1. 1.

r

Puc. 46. I3Menenue GopMEI M TOJIOK €HUSI KPUBOH TTOdepHeHHH GoToOyMaru co
BpeMeHeM IposiBiIeHus. XKupHo i nuHMel 0003HadeHa e€ oCHOBHAs (opma
OHTI/ILIGCKYIO IUIOTHOCTb TIIOYCPHCHHSA Ha (I)OTOOTHe‘laTKC

Oy ieM 0603Ha49aTh cuMBosIoM D™,

BN

" C momoupio mpubopa, Hampumep neHcorpada ['ompabdepra,

T0JTy aBTOMATHY €CKM HAHOCSIT Ha WCIBITATENLHBIN OJNaHK depes

- 0,8 OTIp €ICTICHHBI € PACCTOSIHKSL ONTUYECKUE TUIOTHOCTH 10 Yep HeHU i

OTIeYaTKa HEMpPEPBIBHOIO ONTHYeCKOro kKinHa. CoequHss Ha

ﬂ‘f\'— S . OJaHKe HAWICHHBIC TOYKH, IOy YalOT KpUBY 10 noqepHeHsz

‘V"/f e 3 ¢dorobymarn. Camast BepXHSS TOYKAa HAa KPHUBOM MOYEPHEHMIA
D'I':l.l. '-1-“:Q EIE:Lg

Ly LTI COOTBCTCTBYCT MaKCHMAaJbHON OITHY €CKOH INIOTHOCTH, a CaMas
HIDKHAS — MAHAMAJIbHO M ONTHYECKO M ITTIOTHOCT .
dopMa KpHBOii TToYep HeHu it POTOOY Maru HECKOIBKO MHAs, YEM Yy HETaTUB HbIX ()OTOMATEp MalloB.
L] pnee e

1 4 Puc. 47.
| l TunuvHble KpUBBIE TIOUEPHEHMA: a — OpoMocepeOpTHOH,
6 — xmopobpomocepeOpsIHOi, B— X1opocepeOpaHOit

doTobymaru
—IgH —— gt Bo-TiepBEIX, OHa He WMEeT SICHO
a 6 8 BBIP &KEHHOTO TP AMONMHEITHOTO ydJacTKa

WK OH HEOOJIb IO

Bo-BTOpBIX, 00671aCTh HEJIOJEPIKEK KPHUBOI NMOYEp HEHH M MMEET OONbIIY 10 JUIMHY, YeM Y HeraTHUBHBIX
¢doromarepHaoB, a 001acTh nep eaepxKek 0ojee KpyTas u 6ojee Kop OTKasl.

B-Tperpux, mpu NpoOSIBICHHMM KpHUBas MOYEPHEHHH OBICTPO JOCTUTaeT yCTOHYMBOW (OpMBI, UYTO
obecrieunBaeTcs CreMU(PUIECKUMH CBOHCTBAMH TMO3UTHBHOW (oTorpadmueckoir smynbcuu. Taxoe
TpeOOBaHUE K CKOPOCTH POCTa KPHBOW MOYEPHEHUN BBI3BAHO TEM, UTO MPH MEAJIECHHOM IIp OSIBJICHUU
¢doTobyMaru u3roroBseHue OOJIBIION cepur POTOOTHEUATKOB 3aHAJ0 Obl MHOro BpemeHu. Ha puc. 46
NpUBEAEH P KPUBBIX NOYepHEeHUH (OTOOyMaru, KOTOpble WUIIOCTPHUPYIOT XapaKTep YyBEIWYEHHs
ONTHYECKUX TUIOTHOCTEM MovepHEeHU 3a Bpems npoaByeHus ot 0,5 1o 6 mun. 3a nepuo np OSABJICHUS
MeXay 2—4 mun KpUBBIE TMOYEpHEHUH npuoOperaroT ycmouuusyro ¢hopmy. IlposBnenue 6onee 4 mun
naer Byanb (Ox), mpu 5 mun— cnabyio, a Ipu 6 mMunm — 3HAYUTENbHYIO, YTO HEAOIYyCTHMMO Ha
dorooTneyaTke.

B-yerBepThIX, KpHBbIE TOUYEpHEHHH y  OpomocepeOpsHBIX, XI0poOpomMocepeOpsHBIX |
XJIOp ocep e0p THBIX (OTOOY Mar IMEIOT HECKOJIBKO pa3iaudny o ¢hopmy. Hapuc. 47 npuBeneHbl THIINY HbIE
Kp UBBIE ATHX TP €X COPTOB (POTOOY Maru.

21. MAKCUMAJIBHOE 1 MUHUM AJIbHOE IMIOYEPHEHME. UHT EPB AJI ILIOTHOCTEA
POTOBYMAI'N

MakcuMajibHOe noyepHenue. Hausbicias ToYKa Ha KpUBOW IOYEP HEHUI, 3a KOTOP OM Y BEJINYECHUE
ONTUYECKOM IUIOTHOCTH HE IPOUCXOAMT, ONpenensieT MaKCUMAJIbHYI0 IUIOTHOCTb I0Y€pHEHUs,
HOJTy YaeMy 10 Ha KakoM-JTu00 copTe (poToOyMaru rp v ONTHMAIBHOM Bp €MEHH TP OsIBJIEHUS (CM. puc. 46).
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YCTaHOBUTb, YTO BHJ MOBEPXHOCTU (HOTOOyMaru BIWsIET Ha IUIOTHOCTh NodepHeHus. st 3toro
BOCIIOJIb3YEMCSl IIKAIOW IOYEPHEHUM, IIOJyYEHHOM paHee Ha IOJYTOHOBOW penp o1y KIMOHHOU
¢dotomnactuake (cm. § 7), oTmevaraeMm ee Ha OpomocepeOpsTHOM TISHIICBOM W MaTOBOM (OTOOYMarax
OJIHOTO HOMepa M o0paboTaeM UX B OJMHAKOBBIX YCIOBUSX. HeTpyaHo 3aMeTuTh, 4TO WIKaia IoO-
Yyep HeHUH, TOJTy4eHHas Ha TIISHIEBOW ¢oTroOymare, uMeeT Oojee YyepHBbIH TOH, YeM Ha MaTroBOM. ITO
pa3nuyre B OTTEHKE BBI3BAHO TEM, UYTO TOBEPXHOCTh MATOBOM W TIIAHLEBOW (oTOOyMar pasindHo
oTpaxkaeT cBeT. Tak, modYepHEHHE, OTpaXarollee OKOoJo 8% Majarollero Ha HEro CBETOBOrO IOTOKA,
UMEET CephIii IBET, oT 6 10 3% — YepHbIH, a oTp axaroliee MeHbIe 3% KaxeTcs Ty O0KO-uep HbIM.

PaccmMoTpuM Temepb, Kakue SIBJICHUS IPOHUCXOAAT, KOTJa Ha TodepHEeHHE (OTOOTIEYaTka MajJaeT
CBETOBOM HOTOK. HexoTopas yacth ero, npoias B CIOW, MOTJIOTUTCS 3€pHaMU METaJIJINY ECKOro cepedpa
NOYep HEHMs, P yTasi YacTh BEPXHUM CJIOE€M IMoYepHEeHUs Oy JIeT OTpaykeHa 0OpaTHO B MP OCTPaHCTBO. Yem
OOJbIIMI MPOIEHT CBETA OTPAXKAET IMOYEPHEHHUE, T. €. UYEM BBIIIE €0 OmpadcamenbHas cnocoOHOCb,
TEM MEHbIIE BEIMYMHA ONTUYECKOM IUIOTHOCTH JaHHOTO mouepHeHus. OIHAKO MaJalou[uil CBET
OoTpakaeTcs HEe OJIHUM cepeOpoM TMOYepHEHHS, CBETOBOM TMOTOK e€Ille PacCeMBACTCs MOBEPXHOCTHIO
JKeJIaTUHBI AMYJIbCUOHHOTO closi ¢doTootneyarka. Kpome Toro, ero HeOojblas 4acTh, MPOWAS uepes
CIIOM, JOCTUraeT OGapUTOBOTO MOJCIOS M BHOBb OTpakaeTcs Hapyy. IlosTomy naxe camble TEMHbIE
YUYacTKU MO3UTHBHOTO M300p@KEHUS BCErJa OTPKAIOT HEKOTOPbI MUHMMYM pPacCesHHOI'O CBETA, YTO
Y MEHBIIIAeT BUUMY IO CTEIIEHb NOoYep HEHUS .

Y MeHbIIIEHHEe OTPaKEHHsl CBETa, B 3aBUCHMOCTH OT CTPYKTYpHI MOBEpXHOCTH (HOTOOYMarwy,
NP OUCXOJUT B CIEAYIOMIEH TOCIeI0BATEILHOCTH: OCOOOTIISTHIIEBbIE (POTOOYyMaru paccemBaroT
CBET OYEHb HE3HAUYMTEIbHO, TJSHIUEBbIE (OTOOyMarn — HE3HAUUTENIbHO, IOJyMaTroBble —
HECKOJIbKO O0JIbIIIe, @ MATOBbIE — MaKCHMAaJIbHO.

[TosTomy ocoOornsiHuEeBble (PoTOOyMaru MMET, HaAWOOJbIee MAaKCHMAJIbHOE TIOYEepHEHHUE; Y
TJISTHIIEBBIX ()OTOOY Mar OHO . HECKOJIbKO MEHBIIIE, & Y MaTOBbIX — HaUMeEHbIIIEe.

B T1abn. 13 npuBeneHbl 3HAueHUs MAKCUMaJIbHOM ONTHUYECKOM IUIOTHOCTH (hoToOymar c
P a3JIMYHOM MTOBEP XHO CThIO CBETOUY BCTBUTEIIBHOTO CIIOS.

Tabmanna 13

MakcuMalbHasi ONITHYECKAS ILIOTHOCTD noqepﬂelmﬁ (1)0T0rpa(1m'{ec1mx

oymar
Bun noBep xHo ctu Bpomocep ebpsirble Beex | Xmopobpomocepebpsupie | MOJO-
boToOyMaru COpPTOB U XJIOp ocep eOp siHbIe BCeX | CepebpsiHble
COpPTOB
M akcuMalibHasl ONITHY €CKasl INIOTHOCTh HE HUXKE
OcoborsHieBas 1,75-1,8
I'nsaHueBas 1,5 1,6 1,7
[Tonmy MaToBas 1,2 1,3 1,3
M aroBas 1,1 1,2 1,2
3epHuUCTast 1,2 1,2 1,2
TwucHeHas riasgHIEBas 1,3 1,3 1,3
TucHeHas 1,1 1,1 1,1
TOJTy MaTOBas U
MaroBas

OT BeNMYMHBI MaK CUMAJIbHOTO IOYEpPHEHMs 3aBUCHUT YHMCIIO TOHOB (TOYEpHEHUI), KOTOPBIE MOKHO
HOJIyYUTh Ha JaHHOHM (hoTOOyMare m KOTOpbIe BOCIPHMHUMAIOTCS TJ1a30M Kak pasznuuHble. [IpencraBum
cebe, 4To J1Ba pa3IMIHBIX copTa (POTOOYyMarun MMEIOT OJMHAKOBBIE MHUHHUMAIILHBIC 1104 ep HeHUsI, TP aKTH-

YecKH OJIM3KHE K Hy JII0, HO Pa3Hble MakcuMalibHble noyepHeHus. [lycte poTobymara 4 umeer D7 =1,5,

Makce

a ¢porobymara 5- D!’ =1,1 (cm. Tabx. 13). Ha ocu op quHat puc. 48

Makc

ciieBa 0003HAYEHBl CTYINEHU IOYEepHEHUM, pasiudyaemble ria3oMm (7), a clpaBa Ha HEMl — ONTHUYECKHe

IJIOTHOCTH TOYepHEeHW mno3utuBa D"”. BenmumHa cryneHu mnpuHumaetcs pasHod 0,05%. Ha
dotobymare b a3 pazauuut 20 ToHOB (1,1:0,05=22), a Ha poTobymare 4 — yxe 30 ronoB (1,5 : 0,05-

=30).



Takum 00pazoM, uucio paznuyaemvix moHos8, KOMopwvle MONXCHO NOIVUUMb HA domobymae e, 3a6uUcum
8 OCHOBHOM OM GEIUYUHDL €€ MAKCUMATLHO2 O NOYEPHEHUS].

Kpome TOro, or MakCUMagbHOW ONTHYECKON IUIOTHOCTH 3aBHCAT BEIWYUHBI: Kod(duiireHTa
KOHTP aCTHOCTH, UHTEp Bajla ONTHYECKUX IUIO THOCTEH M MOJIe3 HOro HHTEep Basia
IKCIO3UIT MK (HOTOOY Mar v.

Puc. 48.
3aBucumocthuncia ToHOB (T) 0T BeTHUYMHBI MaKCUMAaIbHOW OMTHYECKOM MIIOTHOCTH T0Yep HeH i
doTodymaru

MuHuMalbHOE MO4YepHeHHe. OTO HAaMMEHbIIEE MOYEpHEHHE, elBa
OTIMYUMOE OT IBeTa (HOTOMOATOKKH. OHO JIC)KUT B CAMOM HHMKHEH TOUKE
KpuBOil mouepHeHuil. Ha ocoOOrNISHLEBBIX U TIASHUEBBIX (POTOOTHEUATKaX TIJla3 pa3jiMuyacT MEHbIlee

sgauyeHmne D"’ yeM Ha MaTOBBIX.

Mun

Byanb. D10 nouepHeHue, 00pa30BaHHOE TP OSIBJIEHHBI MU HEJK CIIOH P OBAHHBIMU MUK OKp HCTaJIJIa MU
CBETOUY BCTBUTENbHOTO ciosi. Ha ¢orobymarax ee ObITh HE JTOJKHO Ja)Ke, COINIaCHO AEHCTBY IOLIEMY
I'OCTy, npu yBenudeHr: Bp EMEHH TIp OsiBJIeHHs B Tip osiBuTesie Ne 1 6p omocep eop siHoit hoToOymaru 1o 4
MUH, a OCTIbHBIX COPTOB (hOTOOY Mar — 110 3 mun. 10 TpeOOBaHKE BHI3BAHO TEM, YTO By allb COKp alllaeT
KTy MoYepHEHUu M 1eGopMHUpyeT HauyalbHbIA y4YacTOK KpHUBOW MOYEpHEHUH, OTYEro YMEHbIIaeTcs
TIOJIE3HBIN MHTEp BaJl KCIO3HIIMH (HOTOOY Maru.
Jnst ompeneneHysi BEIMUMHBI By Al (POTOOYyMary npu HEaKTHHHYHOM OCBEUIEHWH pa3pe3aloT Ha ISITh
TMIOJIOCOK, OZIHY U3 KOTOPBIX TOJBKO (PUKCHPYIOT, TP OMBIBAIOT U BBICYIIMBAIOT, OCTAIbHBIE TP OSIBJISIOT U
BBICY IIUBAIOT B TeueHue 2, 4, 6 u 8§ mun, a 3areM (PUKCUPYIOT, IPOMBIBAIOT U BbICY IMBalOT. Hanuuue
By aJl Y CTAaHABJIMBAIOT BU3YaJIbHO, CpaBHUBAs I OsIBJICHHbIE MOJOCKU C Hemp osiBieHHOM. Ecnu monocka,
nposiBlieHHass 4 MuyH, TO IUIOTHOCTU HE OTIMYaeTcs OT KOHTPOJbHOM, TO (poroOymara mpurojHa Juist
paboTHI.

o Crynens, pasHas 0,05, B3sTa yetoBHO. O MaKCHMATFHOM KOJIHMYECTBE PalTNIaeMbIX TOHOB HMEIOTCS NPOTUBOPEIUBBIC MHEHUS:
HX YHCIO ONpEnensioT oT 24 no 214. Beiciuee yncio momy4aercs, eciau NPUHATh, YTO MOYEPHEHHS YK€ Pa3IMuauMBbl IpyT OT

Ipyra, eclim WX spkocrd omimdarorcs ma 1,7%, wim B 0017 pasa. Torma Teopermdecku Ha (oToOymare c-D':Z;C=1,5

pazmiuaercs 214 ToHoB. DaKkTUUYECKH IJ1a3 pa3ludaeT MEHbIIe TOHOB, TaK KaK OH I10-Pa3HOMY pa3JjIMuaeT CTYIIeHU OYEepHEHUH B
CBETJIBIX M TEMHBIX y9aCTKaX U300 &K CHUSL.

HNuTepBan miotrHocreil. OH NpeaCTaBiIsieT Pa3sHOCTh ONTUUYECKUX IUIOTHOCTEM CaMOro TEMHOIO M
CaMOTO CBETJIOTO AIIEMEHTOB (OTOTpahUIECKOro U300p AKEHUS WIN Pa3HOCTh MEXIY MaKCHUMAIbHBIM U

MUHUMAaJIbHBIM NOYEp HEHUsAMH KpHMBOM novyepHeHnid. OH obo3HavyaeTcst cumBosioM AD" | 1. e. AD"” =
DI’lOS Dl’l03
- MUH

Makc

22. KOOOPUIMEHT KOHTPACTHOCTHU ®OTOBYMAI'N

Bennmunna kosdduiirienTa KOHTpacTHOCTH y (poToOymaru, Kak M y HEraTMBHOTO (oToMaTepHaia,
3aBHCHUT OT yTJIa HAKJIOHA NP AMOJIMHEHHOTO Y4acTKa KpHUBOM MoYep HEeHHii: 4eM OH OoJbIie, TeM OoJbIe
€ro TaHTeHC, a CIeAOBaTeNbHO, M K03 duiineHT KoHTpacTHOCTH (oroOymarn. KommuecTBeHHO ero
BBIP QKAIOT, KaK M Y HEraTUBHBIX (hOTOMATEp MAIOB, OTHOIICHHUEM TP UP AILEHHsT ONTHYECKO W IO THOCTH
HOYep HEHUS K TP Up ALLIEHUIO 3K CIIO3U 1M, COOTBETCTBY IOIMX HaYaly U KOHILy IpSIMOJMHEHHOIro y4JacTka
Kp MBOM MOYep HEHUIA.

Bennunna koadduimeHTa KOHTPACTHOCTH OIPENENSIeT CmeneHb KOHMpAacmuocmu ¢homobymaeu,
KOTOpasi 0003HaYaeTCsl BO3p acTaromuMu HoMepamu ot Ne 1 10 .Ne 7.

Ha puc. 49 usoOpaxeHsl TpH KpUBbIE MOYEpHEHUH OAHOro copTa (GoTroOyMaru, HO C pa3HbIMU
KodpduipieHTaMi KOHTpacTHOCTH. OHM AKCHOHUP OBaHBI M 00pabOTaHbl B OJAWHAKOBBIX yclIoBusix. U3
pHUCYHKa BUAHO, YTO OJHMM U TE€M XK€ MPUPAIICHUSIM KOJIUYECTB OCBEILLIECHUS, BBIPQKEHHBIM P aBHBIMU
OTpe3KaMH, Uil KaXIOW CTENeHW KOHTPAcTHOCTH (oToOyMaru Ha MpsIMOJIMHEHHOM ydYacTKe KpHBOMH
Ho4ep HeHU i (a6) COOTBETCTBYIOT pa3IMYHBIC IPHUPAIICHHS ONTHYECKUX IUIOTHOCTEH. Y (oTodymaru a
9TU MpHpalleHUs MeHblle, 4yeM y (otoOyMaru 6 U ocoOeHHO y (oroOymaru . DTO O3HA4YaeT, 4To
dbotoOymara 6 Hambojee KOHTpacTHa, (orToOymara a — HaummeHee. doToOymara 6 3aHMMaeET
P OMEKY TOUHOE TI0JI0 KEH He.

[Tox xpuBbIMU TIOUEp HEH U (HOTOOY Mar pazMTUUHON KOHTPACTHOCTH Ha puc. 49 momelieHbI OTIe4aTKH
ONTUYECKOT0 KJIMHA ¢ KoHcTaHToW 0,1, chaemaHHbIe Ha MATKOH, KOHTPACTHOM W OCOOOKOHTPacTHOM



¢oroOymarax. Bug modepHeHMiI Ha HUX yKa3bIBA€T, YTO MPHU OONBIIOM KO3 (HUIIUEHTE KOHTPACTHOCTH
MOJT JEUCTBHEM OTIPEACICHHBIX OSKCIIO3MIIMA ONTHYECKHUE IUIOTHOCTH TMOYEepHEHHHA y (OTOOyMaru
HApacTaloT OYEeHb OBICTPO M uYepe3 Majoe YHUCIO MPOMEXYTOUYHBIX IUIOTHOCTEH JOCTHUTalOT CBOETO
MaKCHMAJIbHOTO 3HaueHus. Y (GoToOymar ¢ HeOOIbIMM KO3()(PHUIIMEHTOM KOHTPACTHOCTH B aHAJIOTHY-
HBIX YCJIOBHAX HapacTaHWe OMNTHUYECKUX IUIOTHOCTEH TMPOUCXOAUT MEJIEHHO U MaKCUMalbHOE
rovep HeHHE HACTY MAeT 4 ep €3 3HAYUTETIbHOE KOJIMYECTBO TP OMEXKY TOUHBI X TTOTHO CTEH.

i" phoa o

DI‘ID‘

Puc. 49
Cxema, HILTIOCTPUPY FOLIAS XapaKTep Y B MY HBAIO IIHXCSI
HNpHPANICHHH OTITHY ECKUX INTOTHOCTE Y KPUBBIX
MOYEPHEHUIT B 3aBUCHMMOCTH OT B&THYHMHBI KO3 HHIIHCHTA
KOHTPacTHOCTH (OTOOyMaru

Fres

Yucno p op a00TaHHBI X ToJ1 et
ONTHYECKOT0 KJIMHA HA OTIeyYaTkax a, O u e
(eM. puc. 49) pazmuuno. Hammensiiee ux
KOJINYECTBO TMOJIYYMWIOCh Ha KOHTPACTHOMN
dboTobymare. ITO TP OM30ILIO MOTOMY, YTO
NpH TeYaTd Ha KOHTPAcTHOHM ¢orolymare
Oonbuias yacth nodepHeHui 30-mojgbHOTO
ONTHYECKOro KianHa u KoHcTtaHtod 0,1 m
MHTEPBAJIOM ONTHUYECKHUX IUIOTHOCTEH oT 0
10 3 pakTHYECK U HE UCTIONb3Y eTCsl.

Ecnu B34Th AMs UCTIBITAHUS KOHTP acTHOM
¢dhoToOymaru 30-mobHBIA ONTHYECK Mid KJIMH ¢ MEHbIIeH KoHcTaHTo#, HanpuMep 0,03, u ¢ uHTEp BATIOM
ONTUYECKHUX IIOTHOCTEH oT O 110 1, TO Ha OTHEYATKE MOy YUTCs OOJIbILEe YK CIIO MOJeH KIUHa, YeM NP U
neyaTu ONTHUYEeCKOTo KiumHa ¢ koHcrantodt 0,1. Takum obpasom: Koauuecmseo monoe Ha
¢domoomneuamke npu nedamu Ha @omobymace OAHHOU CMENneHU KOHMPACMHOCMU 3A8UCUM  OM
BeIUYUHBL KOHCMAHMbL U UHMEPBANa ONMUYECKUX NIOMHOCM el KIUHA.

3T0 npaBwio, Kak yBUAUM Jajiee, CIIpaBeUIMBO U Ui JIto0Oro Her aTuBa.

Y Oemurhesi B 5TOM MOJKHO, TIP OJIeJIaB CIeAy IoIIre OnbIThl. Ha By X MOy TOHOBBIX P €Mp Oy KIIMOHHBI X
(dhoTormIacTUHKAX MOy YuM, KaKk omucaHo B § 7, nBe mkaisl ¢ 15 nonsmvu. Oany u3 Hux (Ne 1) mposiBum
HOpMaJibHOE Bpems, apyTyro (Ne 2) — HemomposBUM Ha OJHY TpeTh. Ha mepBOl HeraTMBHOM MK aie
noJst Oy Ay T OTJIMYaThCs APYT OT JApyra 3HAYMTENbHEee, YeM Ha BTOPOil, T. €. MOXHO yCJIOBHO NP UHATH,
YTO IepBasi HEraTWBHAas LIKajla MUMeEeT OOJbIIY 0 KOHCTaHTYy, 4eM BTopas. Takke MHTepBajl ONTHYECKUX
IJIOTHOCTEW MouYep HEHUI y Tiep BOM LKAkl OOJIbINE, YeM y BTOp OM.

Ha omHom copte konrtpactHoii (Ne 6) ¢oroOymarn «YHHUOpOM» oOTHedaTaeM, HOPMAIbHO
SKCHOHHMPOBAB U MPOABUB, N0 Kommu mkaiabl Ne 1 u Me 2. Jlerko ycTaHOBMTh, YTO Ha KOIIMM IEpBOM
IKAJIBI TI0JIEH MEHBIIIE, YeM Ha BTOP OM.

OTOT ONBIT ONPOBEPraeT MHEHME, ObITyolee cpeau (GotorpadoB, 4TO KOHTpacTHble (HOTOOYMaru
BCErza JaroT Ha (pOTO OTIeYaTKe MEHBIIEE YHUCIIO TOHOB, YeEM MITKHE COpTa.

KoHnTtpactHOCTh (pOTOOY Maru HO Cp aBHEHHIO C KOHTPaCTHOCTHIO HEraTUBHBIX ()OTO MaTep HAJIOB UMEET
cIiea1y FoIIHe 0COOE HHO CTH.

Bo-niep BbIX, ObICTp O€ 00p a30BaHKe y CTOWY MBOM (hop Mbl Kp UBOM Moyep HeHUM (oToO0y Maru Np UBOAUT
K TOMy, 4TO KO3((UIMEHT KOHTPACTHOCTH y Hee pacreT CO BPEMEHEM IpOSBJICHUS 3HAYUTEIbHO
ObicTpee, 4eM Yy HeratuBHeIX (hoTomarepuanoB. Y OpomocepedpsaHbix ¢oroOymar Kod(pduumeHT
KOHTPaCTHOCTH JOCTHraeT CBOEH MaKCHMAaIbHON BEIWYMHBI 32 2 MuH, a'y XI10p0Opomocep eOpSHbIX U
XJI0p ocep e0p sTHbIX— 3a 1 muH..

[To 3To¥i mpuynHe KOAPUIMEHT KOHTPACTHOCTH (OTOOYyMaru Helb3si U3MEHSTh, BapbUpy sl BpeMs
NP OSIBJIEHUSI, KAaK 3TO Jenaercs npu obpaboTke HeraTuBHbIX (hoToMarepuanoB. Ecmu mns 3Toi nenu
YMEHbIIUTH TP OJIOJIKUTELHOCTh NP OSIBJIEHUS P OTHB Y Ka3aHHOTO B peLeNnTe, TO 3T0 CHU3UT HE TOJIBKO
K03 QUIIMEeHT KOHTPACTHOCTH, HO U ONTHUYECKY IO IIOTHOCTh MOYEpHEHU, YTO 3HAUUTENbHO Y Xy AT
MO3UTHBHOE HU300p@KEHHUE, TO3TOMY YKOpauueamsv nposeneHue ¢Gomoodymae He peKoMeHOYemcsl.
HaoGopoT, yBenuueHue MmpoAODKUTENBHOCTH TPOSBJICHUS BeAeT K OOpa3oBaHMIO Byalld, KOTOpas
y Xy AT U300p akeHne Ha (POTooTIeu aTKe.

OnmHako yBemUUEHUE TP OJI0JDKUTENILHOCTH TP OSIBJICHHsST Op oMocep eOpsiHbIX (poTtoOymar g0 4 mum, a
XJI0p 00p oMocep eOPSHBIX 10 3 MuH TIPU TP aBIIHHOW BBIJIEPKKE HE BJIMSACT 1A KaueCTBO M300p a)KCHHS,
TaK Kak Ipu 3ToM ¢opma KpuBOl mouyepHeHUil OyJeT cTaOWiIbHOM M OHa TOJIBKO CMECTUTCSI BJIEBO
nap aJyieNibHO camoil cebe, 6e3 m3mMeHeHus: Kod(puIMeHTa KOHTPACTHO CTH, yBEIMYCHUS MaKCUMaJlbHOU
TUIOTHOCTH U 0e3 oOpa3zoBanus By anu (puc. 46). Takoe cMmemeHrne KpMBOM Mmoyep HEeHUA 03HAYaAET, YTO C




YBEIUUEHHUEM TIp OI0JDKUTENb HOCTH TP OSIBJICHUS (B BBIIIEY KA3aHHOM TP OMEXYTKE BPEMEHH) pacTer
TOJIKO CBETOUYBCTBUTEIbHOCTh (oTtodymaru (S). dortorpadsl yacto HCHOIB3YIOT 3TO CBOMCTBO
dboToOymarn u OoJiee JUIMTEIBbHBIM IPOSBICHHEM «BBITATUBAIOT H300p AXCHUE», KOTJA MPH TeYaTH
clienaHa o4eHb HeOOJbINas HeJ0 Iep KKa.

Bo-BTopBIX, Ha BennuuHy K03 uimeHTa KOHTPacTHO CTH (PoTo Oy Maru BIMSET BeIUMYHHA O THYE CKON
IUIOTHOCTH TOYEpHEHUSI KOHIA IpPSIMOJMHEMHOTO yuacTka KpuBoW moyepHenuil. OHa y Qorobymar ¢
P a3JIMYHO MOBEP XHO CTHIO pa3Has: y OCOOOTIISHIIEBBIX — HAMOONbINAs, ay MAaTOBBIX — HauMeHbInas (§
21). IToatoMy y ¢oToOyMar oHON U TOM K€ CTETIEHH KOHTPaCTHOCTH (Hampumep, Ne 3), HO ¢ pa3IM4HON
MIOBEP XHOCTHIO CBETOYYBCTBUTENILHOTO CJIOSI, BEIMYMHA KOX(P(UIMEHTa KOHTPACTHOCTH pa3lIUyHA.
Hanpumep, OpomocepeOpsiHast ¢oroOymara «MsATKas» OCOOOTIISIHIIEBAas HMeeT Kod(p(UIMEHT
KOHTPAaCTHOCTH, paBHbI 1,4; rasHueBas— 1,2; «msarkas» ke gorodymara ¢ MaTOBOM IMOBEPXHOCTHIO
uMeeT Kod(p pUIMeHT KOHTpacTHOCTH, paBHbii 1,1, T. e Ko3h(UUMEHT KOHTPACTHOCTU Y
ocoborsHIEeBO# portoOymaru nmoutu Ha 30 °0 GoJbIe, YeM y MaTOBOM TOTO K€ HOMEp a KOHTP aCTHOCTH.
DTy 0c006eHHOCTh (hOTOOYMar HaZ0 yYUTHIBATh NP U MOAOOP € MX K HETaTHBY .

B-tperpux, ko3dduument xoHTpacTHOCTH (oToOyMaru, OmpeaeNeHHbIH MO P SMOJIUHEHHO My
YUacTKy KpHUBOW IMOYEPHEH U, HETIOIHO CThIO BBIP KAET €€ KOHTPACTHOCTh. DTO OOBSACHAETCS TeM, YTO Y
OonpimHCTBAa (poTOorpaduyeckux Oymar, Kak YK€ yKa3blBaJOCh, MNPSMOJMHEHHBIH y4YacTOK KpHBOM
nouyepHeHH wumeer Hebonpmoe mnpoTskeHue. I[lostoMy, ecnmu monb30BaThes JUIS  TOCTp OCHHS
M300p &KEHUSI TOJILKO €ro rmoyep HeHUsIMU, TO TIO3UTHUBHOE M300p aXkeHHe Oy AT Hey TOBJIETBOP UTEIhHBIM.

N3 31ix coobp akeHui KOHTPaCTHO CTh (POTOOYMaru Jiy 4ie BIp aXaTh CPEOHUM 2PAOUEHMOM KPUBOU
nouepuenuti, KOTOPBI KOJWYECTBEHHO Ooyiee TIOJHO OMNpPEACNsSeT CTElNEeHb KOHTPAaCTHOCTH
cBeTOouy BCTBHUTENIbHOTO ciost (cM. § 25). Omnako, cormacHo ['OCTy, mpOMBINUIEHHOCTh O0O3HAYaeT
CTEIeHb KOHTPacTHO CTH (oToOy Mar v Kodh PUITHEHTOM KOHTP acTHOCTH (Tabi. 14).

B Ttabn. 14 npuBenceHsl 3HaUueHUsT K0P HUIIMEHTa KOHTPACTHOCTH Pa3jIMYHbIX COPTOB (OTOOYMar,
BBIpa0aThIBaMbIX OTEUECTBEHHOUM MpOMBIIUIEHHOCThI0. Kak BumHO w3 Tabn. 14, kodddunment
KOHTPAcTHOCTH y (poToOyMar 3HAUMUTENHHO BHINIE, YeM Y HEraTMBHBIX (hoToMarepuanoB. Hampumep, y
«MSITKOW» TISHIEBOI OpomocepedpsiHoit (poTobymaru oH konebnercs ot 1,2 o 1,4 a'y doromnenku
paser 0,8 u T. 1. Heo 6xoquMocTh M3rOTOBIISITH (hOTOOYMary ¢ K03(ppUIMEHTOM KOHTPacTHO CTH OOJIbIIe
eIMHHITBI BBI3BaHA TEM, YTO TOJTY YUTh OTJIMYHBIM OTIEYATOK C MOJHOU Ipafariueld TOHOB MOXHO, TOJIBKO
KOMIICHCHUPOBAB yMEHBIIICHHBIE pa3Jinuusi SpKOCTe OO0beKTa Ha HEraTHMBHOM H300p aXKECHHUH,
TMOJTY YalOIMeCs: M3-3a NPOSIBJICHUS! HEratuBa /10 HEOOJBILIOW raMMbl MpOSBIEHUS. DTOT Bompoc Oy ieT
1oJip 0OHO paccMOTp eH B maparpade o moadop e ¢oto0ymaru Kk HeratuBy (cm. § 34).

®abpuKk KOHTPACTHOCTh (oToOyMar 00O03HAYAIOT HAa YMAaKOBKE HE BEIMUYMHON Kod(duiireHTa
KOHTP aCTHOCTH, @ BO3 pacTAIOIIMMU HOMEp aMu:

Ne 1 — manokoHTpacTHy 10 (MATKY10),

Ne 2 u Noe 3 — HOpMarnbHYy 10,

No 4 1 Ne 5 — koHTpacTHy 10,

Ne 6 — ocobokOHTpacTHY 10,

Ne 7 — cBep XKOHTp acTHY 10.



Ta0mua 14
CooTBeTCTBHE MEKIY HOMEPOM KOHTPACTHOCTH oTOOYyMArH M BeJTHYHHOI K0 PpuimeHTa

KOHTPACTHOCTH

Texumueckoe u pupmennoe  [Homep crenenu |Koadduumenr kontpactHocTn

HazBaHue poTodyMaru KOHTPACTHOCTH (QcobornsaHueBas |l nsaHuesas |Marosas

Bbp omocep eOpsiHas:

«Y HUOp OM)» 1 1,4—1,5 1,2-1,4 1,1—1,2

«Dotobp om» 2 1,6—1.,9 1,5—1,7 1,3—1.,5

«HoBoOp om» 3 2,0-2,4 1,8—2,0 1,6—1,8

«CamoBUp Upy FOIIAsICS» 4 2,5-2.9 2,1—2.5 1,9—2,1
5 3,0-3,9 2,6—3.0 2,2—2.,6
6 4,0-4,9 3,140 2,7—3.,5
7 Boiee 5,0 bonee 4,0 |boiee 3,6

Xnop o6p omocep eOp siHast:

«bpomMnopp e 1 — 1,2—1,4 1,1—1,2

«Konrrabp om» 2 — 1,5—1,8 1,3—1,5
3 — 1,9—23 1,6—1,9
4 — 2,4—2.8 2,0—2.4

Xiopocep eOpsiHast:

«DOTOKOHT» 2 1,6-1,9 1,5-1,7 1,3—1.,5
3 2,0-2.4 1,86—2,0 1,6—1,8
4 2,5-3,0 2,1—2,5 1,9—2,1
5 3,139 2,6—3.0 2,2—2.6
6 4,0—4.8 3,140 2,7—3.,5
7 Boiee 5,0 bonee 4,1 |boiee 3,6

Momoxnop 06p omMocep eOpsiHast:

«0TOKOHT 1 — 1,3—1,5 1,1—1,2

— 1,6-1,8 1,3—1,5

3 — 1,9—2,2 1,6—1,9

IIpumeu anus.l.[lo crenenn KOHTpacTHOCTH poTOOYMara « CaMOBUPHUPYIOIIASCSH BBITYCKaeTcs TOMbKO Ne 2 m Ne 3.
2. ®otorpadrueckue noxkazarenu GoToOyMaru ¢ BUAMMBIM IeYaraHueM « A pPUCTOTHIIMAS HE HOPMHUPYFOTCH.

23. IIOJIE3HBIA MHTEPBAJI INIOTHOCTEN ®OTOBYMATH

JI1s TocTp O€HUsI TIO3UTHUBHOTO M300p aXKEHHs, KaK IpaBUJIO, UCTIOIb3Y IOT BCIO WIM MOYTH BCIO LKAy
noyepHeHui. B mepBoMm citydae OT €1Ba OTIMYAIOIIKMXCSA OT LBETAa MOAJIOXKKU JI0 ITy OOKO-4EepHBIX, T. €.
BCe o0nacTH KpUBOW MouepHeHHWHA. Bo BTOpOM ciayyae — TIOJTHOCTBHIO OOJIACTH HENOACPIKEK H
TP OTIOP LMOHATBHOM Mep €1a4 1 U HEKOTOPY 0 4acTh 00JIaCTH Tep e/Iep KeK.

Bropoii cnyuaii oObIYHO BCTpewaeTcs MpPU MEYaTd MOPTPETHBIX, MEH3aKHBIX W ap XUTEKTY P HbIX
CHMMKOB, y KOTOpPBIX HauOOJbIINE MOYEPHEHUs] Yalle COOTBETCTBYIOT Hayaly o00JacTH mepeaepikeK
Kp UBOU II0YEP HCHUM.

PaznuuHoe ucnonb30BaHue o4 ep HEHU I B 001aCTH HEJ0 Jep JKeK U Tep efiep KeK OOBIACHIETCSl TEM, UTO
HAlll TJIa3 TO-Pa3HOMY BOCHPHWHUAMAET Pa3fuuusl TOYECPHEHWH C MaJIbIiMH M OOJNBIIMMU OITHYECKUMHU
IUIOTHOCTSIMH, TaK KaK KOHTPACTHAasl 4y BCTBUTEIbHOCTh IJ1a3a MPH JAaHHOM y P OBHE OCBEILIEHHO CTU BBIIIE
B CBETJIBIX YACTS X U300p &KEHUsI, YEM B TEMHBIX.

Ha ocHoBaHmu 0OIIMPHOTO AKCHEP UMEHTAIBHOIO MaTepHalia y CTAaHOBJIEHO, YTO Hall IJla3 B CBETJIBIX
4acTAX W300paXEeHUs] pa3inuyacT modepHeHwus, oriaudaromuecs Ha 0,02 onTHYeckoW IUIOTHOCTH, a B



TeMHBIX yacTsix — Ha 0,1. B mepBOM cinyuae SspKOCTH MOYEpHEHUI OTInW4aloTcs Ipyr ot Apyra B 1,05
pasa, a Bo BTopoMm — B 1,25 paza.

[TostoMy ¢ Oocmamounoti 0na npakmuueckux yeneti MOYHOCMBIO MONCHO CUUMAamyv, 4mo
usobpasicenue Ha @omoomneyamre OOJHCHO CMPOUMbBCS NOYEPHEHUSMU, ONmuyecKue niomHOCmu

komopuwix aexcam mexcoy 0,02 u D! —0,1.

Makc

Pa3zHoCTh 3THX ONTHYECKUX IUIOTHOCTEH MOYepHEHNH, COOTBETCTBY IOIIMX TOUYKaM m U n Ha puc. 50,
BBIP@KACT TI0JIC3HBI MHTEPBAI IUIOTHOCTEH MOYepHeHnit porodymaru (ero cumson D;”), KOTOpbIii

paser: AD" = D% — 0] —0,02 (18)

Mmakc

. nos __ nos
WIIA OKP Y TJICHHO: ADy” =Dy -0l (19)

B nmpenenax mone3HOro WHTEpBala IUIOTHOCTEH CTPOUTCS TMO3WUTUBHOE W300pakeHUE Ha
dotoorneyatke. [Ipmaem pororpad, B 3aBHCUMOCTH OT TBOP YECKOTO 3aMbICIIA, MOXKET M CIOJIb 30BaTh IS

TOCTP OCHUsI M300p XKEHUsL OIHOCTHI0 AD;” MIIM HEKOTOP Y O €r0 YacThb.

Yem BpIme y (oToOyMard MakCUMaibHas ONTHYECKas IUIOTHOCTh MovyepHeHus (cM. Tadm. 13), tem
OoJpIlle Y HEe TOJIE3HBbIM MHTEpBal INIOTHOCTeH. Hanbomnpiee ero 3HadyeHME MMEIOT OCOOOTJISTHIICBBIC
¢ oTo0y Maru, HauMeHbImee—maroBbie. [103TOMy Ha mep BeIX (hoTOOYMarax MoKHO Tiep €1aTh MPH NeUaTH
Ooyiee IMMPOKYIO IIKAITy TOHOB, 4eM Ha BTOphIX. DoTroOyMarum ¢ IpyTrUMH BUIAMH TOBEP XHOCTH
3aHMMAIOT TP OMEKY TOYHOE TIOJIO’K CHHE B OTHOII €HHH YHCIIa TIeP €aBaeMbIX TOHOB.

24. TIOJIE3HBII UHTEPBAJI DKCIIO3ULIMI ®OTOBYMATU

B npenpiaymem maparpage ObUI0 yCTaHOBIJICHO, YTO B Mpeenax MOJe3HOr0 MHTEpBajla INIOTHOCTEH
(doToOymaru cTpouTcs MO3UTHUBHOE WM300pakeHWe. Hauamy M KOHIly HCHONB3YyEeMBIX MOYEpHEHMH Ha
KpUBOH mouepHeHuii (oToOymarn cooTBercTByoT MuHuManbHas (H,) u Makcumanbhas (Hy,)
9KCMO3UIIUH, WIN KOJIMYECTBO OCBEILEHUS, KOTOP O€ BHI3BIBAIO 00Op a30BaHKE Y Ka3aHHBIX MOYEP HEHUN 11 U
m Ha puc. 50. DKCNO3UIUH, JIekKalIUe MEKIY HUMH, T. €. UX HHTEpBal, 00pa3y 0T BCEBO3MOXKHBIE TOHa
Ha 300D AKEHHUH.

DTOT MHTEPBAI HA3BIBACTCS MOAEIHbIM UHMEPBAIOM IKCNO3UYULl W SIBIISIETCS BEChbMa Cy IIECTBEHHOM
Xap aKTep UCTHKO U poTorpaduueckux cBOMUCTB porodymaru. Ero cumsoin Lg.

[Tone3HbIit MHTEp Basl SKCMO3ULIMIA (POTOOY Mar v YHCII EHHO BBIP AXKAIOT OTHOIIEHHEM AKCIO3UIH U,
COOTBETCTBY FOITIEH ONMTHYECKOM IO THOCTH TouepHeHnss D'’ —0,1 B ob6macTu mep efiep ’KeK, KOTopy 1o

Makc
0003HaunMm uepe3 H,, , 1 sxkcno3unmu B obmactu Heno fepxek H,, oTBedarome it onTu4ecko i IoTHOCTH
nouep HeHws1, pasHoit 0,02, 1. e.

L,=Hp:H,
T1es o ¥ (20)
ORane L s
Cm’
- Puc. 50.
a4 CxeMa, TIOSCHSIOIIAS CYIIHOCTb TI0JIE3HOTO HHTEPBaIa
[ HHOTHOCTeﬁ, TMOJIE3HOTO UHTEpBaJia Z)KCHOSHLU/Iﬁ " CPEAHETO
_{,“P rpaguenta poroOymaru
i,
phe ] [Tone3Hblii MHTEpBAT HKCIO3UIIMN TaKXe
" ! L —==IgHi BBIp@XAIOT U B Jorapudmudeckor Gopme
Ighn =051 — i PAa3HOCTBIO  OKCMO3MIMH, TNpPHBEJCHHBIX B
4 - bopmy iie 20:
L,=IgH,-IgH, (21)

[Ipumep. Ipeamnonoxum, 4To TOuKe m Ha KpHUBOH mouepHeHuit (puc. 50), mpexacrapistomeit co6oi
nouepHenue D" —0,1, COOTBETCTBY €T PKCHO3UIIUS B 4 JIK-CeKx, a TOUKE ra, BBIPp AKAIOIIEH MoYep HEHHUE,

Makc
pasnoe 0,02,— skcno3 ummst B 0,2 ix-cex. B 3TOM cityyae moJie3Hbl i MHTEp Bajl SKCTIO3UIMi PoTOoO0Y Maru
pasusiercs 4 : 0,2=20 : 1, a B morapudmuaeckom Buze 1,3.
Mexay CTeneHpl0 KOHTPACTHOCTH (OoToOyMarm W €€ TIOJIE3HBIM HHTEPBAJIOM  SKCIIO3HIIHI
CYILIECTBY €T CIIE/Ty FOIIast 3aBUCUMOCTb.

Yem menbie kod(puImeHT KOHTpacTHOCTH (oroOymaru, Tem OOJbIle €€ TOJIC3HBIH HHTEp Bal



JKCIIO3UIL M.

Takum o0O0pa3oM, MallOKOHTpacTHble (MATKHE) (OTOOyMard HMET HAauOONbUIMH HHTEp Ball
AKCIIO3HUITHMH, 2 0 COOOKOHTP aCTHBIE — HaW MEHb ITTHH.

BennunHa mose3HOro MHTEpBasia 3KCIO3UIMM Tak)Ke 3aBUCUT OT COCTaBa CBETOUYBCTBUTEIBHOIO CIIOS
dboToOymaru: y ximopoOpomocepeOpsSHO OH HECKOJIbKO OOJbINe, YeM y OpoMocep eOp sSTHOM TaKoTo ke
HOMEp a KOHTP aCTHO CTH.

BenuunHbl 1ONE3HOr0 MHTEpBala 3KCHO3MIMH A1 BCceX COpTOB (PoToOyMaru oOLIero Ha3zHadeHUs
Np UBE/ICHHI B Ta0u. 15.

[Tone3Hblil MHTEpBaAI AKCHO3UIMH OMpENENsioT ¢ nomoupio Tecta 'OM, koTopwlii mpencraBiser
cO0OM CTEKJISIHHY 10 IWIACTUHKY pa3mepoM 9 X 12 cu B nepeBsinHOM pamke. Ha mimacTMHKY HakjieeHbl TpU
HeraTuBa OJHOTO M TOro *ke croxkera (puc. 51). Kaxplii HeraTs MMeeT pa3Hblil HHTEp Bajl IDIOTHOCTEH: y
HeraTuBa, 0003HadueHHoro OykBoul H, oH paBeH 1,1, y neraruBa K—0,65, a y meratruBa OK—O0,25.
HeratuBpl ciayxar s BHU3Y&IbHOTO MpPUOMKEHHOTO OTNpENENeHHs CTeNeHW KOHTPAaCTHOCTH
UCTILITBIBaeMO i poToOy Maru. Himk e HeraTMBOB MOMEIIEH CTYTIEHYaThl il KJIIMH C KOHCTaHTO U, paBHO# 0,1.
On coctout u3 30 cryneHel; onTud eckasi TWIOTHOCTh NIEpBOM, caMoO i Tip o3padHol crynenu pasHa 0,3, a
nocnenHeit— 3,3. CrnenoBarenbHO, HHTEp Bal SKCNO3UI Ui y kiauHa paBusercs 1 : 1000, unu norapudpm
MHTEpBajia HKCMO3ULMK KinHa coctaBiser 3,0. /g ymeHpIeHus pasmepa npuOopa ONTUUECKUI KIUH
paszeneH Ha JBE 4acTu, a JJIs yJ00CTBa OTCYETa HaJ €ro MojsiMH MocTaBiieHbl uyucia. CTyneHdaT bl
kinH tecta ['OW mpenHasHadaercss A HENOCPEACTBEHHOTO OTMpPENENCHUs] IOJIE3HOTO HHTEpBaia
AKCTIO3UIMN | JIp Y THX TIap aMeTp 0B poTorp aduyueckoit Oy Maru.

Kpome Toro, Ha CTEKJISIHHOM IUIACTUHKE TECTa YKpEIJICHbl XKENThI U OpaHwXeBbld CBETOQUIbTPHI,
aHAJIOTUYHbIE TIPUMEHSEMBIM ISl OCBemieHus ¢oTonaboparopun npu padore ¢ ¢oTorpaduueckumu
Oymaramu. OHM CITy>KaT IJIs OTIp €/IeNIEHHs] 4y BCTBUTENIbHOCTH (POTOOY Maru K sKeNThIM U 3€J1€HBIM JTy 4aM
cnektpa. OtTcyTcTBHE TOJ CBETOQWIbTpAMU TIOYEPHEHUS YKa3BIBA€T, YTO MOXKHO TPUMEHITh
HOp MaJIbHOE HEaK THHUYHOE OocBelleHue (oTosaboparopuu npu paboTte ¢ JaHHBIM COPTOM (POTOOY Maru.
Korna nox cBerodpunbTpamMu uMeeTcst moyepHeHue, To BO n3bexaHue oOpa3oBaHUs BYalM OCBEIICHHE
(b 0TO1a00p aTOP MK AOKHO OBITH CBETIIO-KP ACHBIM.

[Ipu ucHBITAaHUSIX K CHOHHUPOBaHUE (HOTOOYMar MOXKHO TP OM3BOAUTH JIFOOBIM HMCTOYHUKOM CBETA,
PaBHOMEPHO OCBELIAIOLIUM TECT. DKCIOHUP OBaHHY O (hoTOOyMary mpossisioT B npossurene Ne 1 (cm.
Tab:m. 4), B koTopom (hadbpuku Gororpaduueck mx Oy Mar peKoMeHIY 0T 00p adaThIBATh CBOIO TP 01y KIIHUFO.
[IpopomkuTenbHOCTh TP OSIBJICHUST Op oMocep eOp sTHbIX oToOyMar 2 muH, a XIopo0pomocep eOpsSHBIX U
xitopocepeOpsaHbIx — 1 mun. Ilpumeuanne. @otoOymara «CaMOBHp UPY FOILASICSY BBIIY CKAETCSl TOJIBKO
Ne2uNe3

[Tosne3HbIif HHTEP BaJT AKCIIO3UITHI (OTOOY Mar U HAaXOAAT 10 Gop My Jie
L,=0,1(N»-N)), (22)

rac N o— HOMCp MNOCJICAHCTO IOJIsI Ha OTICYATKC ONTUYCCKOI'O KJIMHA B OOJIBIIMX IUIOTHOCTS X CIIC
OTJIIMYAIOIICrocsds Ha IJIa3 OT NOYCPHCHUA IIPaBOro COCCIHCrO II0JIA; N ;— HOMEP IMOJI1I B MaJbIX
MOYCPp HCHUA X OTIICYATK a KJIMHA, JICBEC KOTOP OT'0 YIKE HCJIb3A P a3JIMYUTh COCCAHCC C HUM II0JI€C;

0,1 — KoHCTaHTa ONITHY €CKOT'0 KJIMHA.



Tabmuma 15

CooTBeTCcTBHE Me K1y HOMEPOM KOHTPACTHOCTH (oTOOyMaru M BeJTMHYHHOI MOJIe3HOr0
HHTEPBaJIa IKCIO3ULIUH

ITosie3HbIi MHTEP BAJT DKCIIO3 UL UM

=
9 (cpenHue 3HaY eHUsl)
é S TUCHCHAs
Texaunueckoe u pupmenHoe | S 5 3
HazBanue GoroOyMaru g 2, % § g 5 & = 8
= L§ = Qg) = g § § = 8
o) = = = = = Qg’ S =
B = =] 8 = | & =
T 3 = | =8
Bpomocep ebpsinast:
«Y HHOP OM» 1 1,8 1,7 1,65 1,6 [1,65 [1,67]1,6
«HoBoOp om» 2 1,5 1.4 1,35 (1,3 |1,35 |1,37]1,3
«potobp om» 3 1,2 1,17 (1,15 |1,1 1,15 [1,16]1,1
«CamoBUp upy o1asI Ccsi» 4 1,0 0,95 10,93 10,9 10,93 10,9410,9
5 0,8 0,75 10,73 10,7 (0,73 (0,7410,7
6 0,6 0,55 10,53 10,5 (0,53 (0,54]0,5
7 0,4 035 1033 |03 (0,33 (0,34]0,3
Xi10p 06p omMocep eOp siHast :
«bpommopper» 1 — 1,9 1,8 1,7 |1.8 1,85 11,7
«Konrabp om» 2 — 1,6 1,5 1,4 (1,5 1,55(1,4
3 — 1,3 1,25 1,2 (1,25 [1,28]1,2
4 |— 1,1 1,05 1,0 (1,05 ([1,08]1,0
Xitopocep eOpsHas :
«(pOTOKOHT 2 1.4 1,35 1,33 |1,3 |1,33 |1,34|1.3
3 1,2 1,17 (1,15 1,1 |1,15 |1,16]|1,1
4 1,0 0,95 10,93 10,9 (0,93 (0,94]0,9
5 0,8 0,75 10,73 10,7 (0,73 (0,7410,7
6 0,6 0,55 10,53 10,5 (0,53 (0,54]0,5
ﬁ0n0m0p06p0Mocepe6pﬂHM 7 0.4 0,35 (0,33 (0,3 10,33 [0,3410,3
«Aon0KOHTY 1 — 1.8 1,7 1,6 |1.7 1,7511,6
2 |— 1,5 1,45 (1.4 (1,45 |147|14
3 — 1,3 1,2 1,1 1,2 1,2511,1

IIpumep. Ha ortmewarke Tecra (pwuc.

=]

P T4 ar :

= ~HE

51) IO CICAHES OTIIHNYacMO€ OT COCCIAHCIO IIOJIC B OONB I X
INIOTHOCTAX UMECT

Puc. 51. Otneuatok Tecra [OU

5-ii HoMep, a B MajIbIX INIOTHOCTA X — 17-i Homep. CnenoBa-
TEJIHHO, TIOJIE3 HBIM MHTEP Bl HKCIO3UIMHI TaHHO M (HoToOyMa-
ru pasen L,=0,1(17-5)=12.

B ycnoBusax pabotsl (hoTOMOOUTENS TMOJIE3HBI WHTEP BAT
AKCHO3HIIMHA MOXKHO OIpEeAeNUTh YIIpOIIEHHO, TPOJIeNiaB Clie-
Iy romuii oneIT. OTreyaraeM Ha MSATH JTUCTAX UCIBITHIBAEMON
| (orobymaru mkamy MOYEpHEHUH, MOJYyYEHHYIO B I eIbIIy -

L[EM OIIbITE Ha P enp o/ly KIIMOHHOM HOJIyTOHOBOI/I IUIACTUHKE C Pa3HbIMU BbLIEP KKaMU, HanpuMep B 1, 2,



4,16 u 32 cex.

[Iposieum B mposiButene Ne 1 Bce doroorrneuatku Ha 6pomocepebdpsiHoit porodymare 2 mun, a Ha
xiopoOpomocepedpsaHoit — 1 mun. 3areM HX OTHUKCHpPYEM, NPOMOEM M BBICY IMM-Pa3noxum
OTIEYAaTKH Ha CTOJIE M OCBETHM HMX TaK, YTOOBI Iiia3a HaOmrojmarenss HaxXoAwnuch B TeHH. CpaBHUM
BU3Y 4IbHO, KaKW€ OTIEYATKH, SKCIIOHUPOBAHHBIE C Pa3HOW BBIIEPIKKOM, MMEIOT OJMHAKOBOE YHCIIO
nonei. IIpeanonoxum, 4To 3TOMy YCIOBHIO OTBEYAOT JBa OTIEYaTKa, SKCIIOHUp OBaHHbIE 2 U 16 cex.
Otnomenue 16 : 2-8 : 1 u ABUTCS  BEIMYMHOM  TOJIE3HOTO MHTEpBAJIa DKCIO3ULIMN  JaHHOMU
¢boTobyMmary, BeIpakeHHOU apudmerndecku. B morap npmiyeckom Boip akeHun oHa pasnsiercs 0,9, T. e.
naHHast GoToOyMara o KOHTPacTHOCTH COOTBETCTBY €T Ne 4.

I

ot

HERT

= o, Puc. 52. 3aBucuMOCTh B&THYHHBI ITIOJIE3HOTO HHTEPBAJIa SKCTIO 3 UL
($hoToOyMaru OT BeTHIMHBI MAKCHMAIBbHO M OTITHY €CKO INTOTHOCTH €€ MOYePHEHU I

|
| Dugne

U Ji B &

n [Tone3nplii wuHTEpBanm »SKcno3unuii (GoroOymaru 3aBUCUT OT
BEJIMYMHBI MaKCUMAaJIbHON ONTHYECKOHM IUIOTHOCTU TOYepHEHMUs,
JOCTWKMMON  Ha  jgaHHOM  copte  (oTtobymaru.  Ilostomy
ocobOornsiHiieBble  GOTOOyMarn UMEIOT  OONBIIMK  TIOJI€3HBIH

L MHTEpBaJl SKCHO3UIMK, YeM MaToBbIe. DTO MOJOXKEHUE HILTIOCT-

| f;ﬂ’ PUPOBAHO YEPTEKOM Ha pHUC. 52, HA KOTOPOM H300paKEHBI JIBE
KpUBblE  TIOYEpHEHWH: [  COOTBETCTBYET  OCOOOIJISIHLIEBOI

L gl =y dborobymare, [I — wmaroBou. Jlma ymoOCTBa paccCyKIaeHMA
TP €ATIONIOKUM, YTO KOA3(PPUIMEHTHI KOHTPACTHOCTH 3THX KPUBBIX
NoYep HEHU I paBHbl; MUHUMAJIbHBIE OMTUYECKHUE IO THOCTH 3TUX (POTOOYMAar OMHAKOBBI MO BETHYHHE

no3s

" —0,1 y HUX pa3Hble, U3-3a 4Ero

UX TPOEKIMU Ha OCh OIKCIO3MIMA OyayT Tak)Ke Pa3HOW BEMWMYMHBI H, CJIEIOBATENbHO, II0JIE3 HBIN
VHTEp BaJl SKCIO3MIMH y ocobornsHueBoi porodymaru (L,1) Oy ner Gonbuie, yeM y MatoBoi (L, 1).

B § 21 ObuIO yCTaHOBJIEHO, YTO YHCIO PAa3JIMYaEMbIX TOHOB, KOTOPBIE MOXKHO IOJYYHMTh Ha
¢orolymare, 3aBUCUT B OCHOBHOM OT BEJIWYMHBI €€ MAKCUMAILHOTO novepHeHus. [1ockonabpKy BennunHa
TMOJIE3HOTO MHTEP Bajla SKCIO3U LMK TaKK € 3aBUCUT OT 3TOM BEIMY MHBI, TO MOKHO C/1€JIaTh BBIBOJ:

YeM OoJbI1Ie MOJIE3HBI HHTEP B AKCIO3UIMK Y (poToOyMaru, TeM OOJIbIlle TOHOB MOYKHO TOJIY YUTh
Ha, HCH.

OTO MOJIOKEHUE HE SIBJISETCS MPaBWIbHBIM Ui JIFOOOro ciiydas rnedatd Ha poTroOymarax. 3HaueHue
BEJIMYMHBI N10JIE3HOT0 MHTEP Bajla 3KCHO3U LI ()OTOOYMaru ciey €T paccMaTp MBaTh HE M30JIMP OBAHHO, a
B CBSI3M C MHTEPBAJIOM IUIOTHOCTEH HErarmea, ¢ KOTOpOTro Mp OM3BOAMTCS TedaTth. [loapoOHO Bompoc o
3aBUCUMOCTH MEXKIy TIIOJIE3HBIM MHTEPBAJIOM OKCIO3HMIIMA M WHTEPBAIOM IUIOTHOCTEH HEraTHBA
paccMaTpuBaeTCs HIKeE.

(D! =0,02). M akcumaibHbI€ K€ ONTUYECKHUE IJIO THOCTHU, paBHbIe D

MUH

25. CPEJHAM IT'PAJUEHT ®OTOBYMATH

Tak kak MpW Te4YaTh MCHOJIB3YIOTCS OOJacTH HEMOJCPIKEK M TIepelep KeK KPUBOW IMOYep HEHUA
(¢hoToOyMaru, KOHTPAaCTHOCTh €€ MpaBWIbHEE OMpEneisiTh He KO3(PPUIMEHTOM KOHTPACTHOCTH, a IO
CpenHeMy T'paJHUeHTy, KOTOP bIi BBIP )KAIOT, KaK M 'y HETaTUBHBIX ()OTOMATEP HAJIOB, CHMBOJIOM g .

Cpennmii  TpamueHT (GOTOOyMaru TMPHUHIUIUAILHO HE OTJIMYAeTCS OT CPEJHero TIpajueHTra
HeratuBHOTO (hoTomarepuaia (cm. raaBy 11). X pa3nuuue 3 akIro4aeTcs TOJIBKO B TOM, YTO MOCTP OCHUE
cpenHero TrpaaueHTa (oroOymard HECKOJIBKO OTJIMYHO OT €ro IOCTPOEHMs s HeraTMBHBIX
¢dboToMaTepHanoB, Tak Kak Ui 3TOTO UCIOJIb3YIOTCS HE TOUYKM MUHHUMAIbHOTO MOJE3HOrO TpajJueHTa B
001acTs X HeIOJIepKEK U Tep eAepIKeK KpHUBOM MOYepHEHUH, a TOYKH, ONTUYECKUE TUIOTHOCTU KOTOP bIX

cocrasisaror 0,02 u D" —0.,1.

Mmakc

OTUM ONTUYECKUM IUIOTHOCTSIM Ha puC. 50 COOTBETCTBYIOT TOYKH n M m. VX COEMUHSIOT mp MO

TuHU e, KoTopas Ha puc. S0 m300p akeHa My HKTHpOM. TaHreHe yriia ee HakiioHa ( [ ) KOJUYECTBEHHO
BBIP AXKAET BEJIMUUHY CpPEIHEro rpajauenTa GoTody Marm.

BenmmanHy cpemHero rpaapeHTa MOKHO Tak ke BBIYHCIUTH aHATUTHYECKH 10 (opMyJie, 0003HAYCHUS
B KOTOP O B35ThI U3 puc. 50:

Dm _D}’l

tgff = —2—1
&b leH, -lgH,

Pasnocts  D,,-D, mnpezcraBiser co0oi MONE3HbIH WHTEPBAN IUIOTHOCTEH mnovepuenus AD]”, a
pasHocts 1gH,, - IgH,— monesnbii uuTepBan skcnosuuuii L, Iloacrasus 5ti 3HaueHus B Gopmyiry 23,



TIOJTy YAM

g _ AD;OS
no3s L

4

(24)

Taxum obpazom, cpednuli epaouenm Gomodymazu A61Aemcsi OMHOUEHUEM NOJE3H02 0 UHMEPBAd

ee niomuocmell K nojie3 HOMy UHMeEP8ALy IKCNOIUYUILL.

[Tone3nsIit nHTEp BaI SKCMO3 Ui i (hOTOOY Mar v omp e1e71s 10T ¢ oMotbio Tecta 'OU no hopmy e 22.
AHaTUTHYECKOE OTNpEICICHUE CPEOHEr0 TpaaueHTa o0Jierdaercs TeM, 4YTO TIOJIE3HBIH HWHTEp Ball
TIOTHOCTEH (oTOOyMaru 6e3 OONIBIION TOTPEIIHOCTA MOJYKHO CUMTaTh JJIA JTaHHOTO COpPTa BEIWYMHOU
TIOCTOSTHHO . DTO OOBSCHSIETCS TEM, UTO MOCKOJIbKY MaKCHMaJbHAs OTTHYECKas TIOTHOCTh (OoTOOYyMar
CTaHAap TU3UpOBaHa (cM. Tabx. 13), TO MOJIE3HBI MHTEPBAI €€ IUIOTHOCTEH OTIp eIeNeTCS BIYUTAHUEM

w3 D’ omrmueckon mmotHoctn 0,1. Hampumep, MakcumanbHas  onTH4eckas —IUIOTHOCTh

Makc

0COOOTJISTHIIEBBIX Op omocepedpsiHbix (porodymar paHa 1,75, Ttorma ee AD"” =1,75—0,1=1,65, mis

IJISTHIE BBIX Op oMocep eOp siHbIX Oy Mar oH coctaBut 1,5—0,1=1,4, a 1u1g TaKkoro »*e copTa MaTOBbIX Oy Mar
— 1,1—0,1=1,0.

W3 »tux 3HaueHuit AD;‘” OTIp€/IeTTMM CPEIHUM TP agueHT OCOOOTJISHIICBO, TJISHIICBOM M MaTOBOM

Opomocep eOpsiHbIX Gorodymar «YHuOpom» MNe 6, TONE3HBIM WHTEPBAT OSKCIO3UIIUA Yy KOTOPBIX
pasnsiercs 0,6; 0,55 u 0,5 (cm. Tabmd. 15).



Ta6auna 16 3nayeHus cpe/iHero rpajneHTa oTe4yecTBeHHbIX (poTodymMar

Texnuueckoe U pupMEHHOE Ha3BaHUE Benuunna cpennero rpanueHra
copta oroOymaru (cpemHue 3HaY €HUS )
=
3)
o
3
<
5
g = THCH €Has
Z| S &
o & 3|8 5| 8
Sl E|12|s| 2|5 2| g
ol =1 =l 2| ¢ £E| o a
Tl 515225 2| £
|52l 2|8 &
8 Rl =l I e S
@)
«Yuudp om 1 [0,91(0,8(0,6]/0,6]0,610,71 10,62
«Dotobp om» 2 (1,10(1,0(1,8(0,7(0,8(0,87 (0,77
«HoBo6p om» 3 11,3711,110,910,910,911,03 10,90
CamoBup Hpy OIS CSI» 4 (1,65(1,4(1,1(1,1(1,1(1,28 |1,11
5 12,06(1,8]1,5|1,4[1,5(1,62 |1,45
6 12,75(2,512,012,012,012,22 12,0
X1op 06p omocep edp siHast : 7 14,1214,013,313,313,3(3,53 |3,33
«bpommopper» 1 «Konradbpom» ) 1 |— 10,7]0,6(0,610,6{0,64 10,59
2 9 (6 (4 |1 10,77 10,71
0,9 (0,8{0,710,7
4 (0 |8 |3

— {1,1]0,910,910,810,93 {0,83
1,3(1,1(1,1]1,0(1,11 {1,0
Xiopocep eOpstHas : ‘ ‘
«DOTOKOHT» 1,18 (1,1 [0,9]0,8]0,8 (0,89 (0,77
1,37 1,2 (1,0]1,0]0,9 (1,03 [0,90
1,65 (1,4 |1,21,2]1,1{1,27 |1,11
2,06 1,811,6]1,5]1,5]1,62 |1,43
2,7512,512,212,212,0]2,88 |2,0
4,12 14,013,613,613,313,52 13,33
— 10,80,710,60,6]0,68 [0,62
— |1,0]0,8(0,7]0,7]0,81 |0,71
— [1,2]1,0(1,0]0,9]0,96 |0,90

Momoxiop 06p omocep eOpsiHas:
«o10K0HT

W DD~ 9 O U W

. [lpumeuanme. PoTodymara « CaMoBHPUPYIOLIAsCsDy BBIMYCKaeTcs ToNbko Ne 2 u Ne 3.
OH Oy 1eT cocTaBJIATh y:

a) ocoOorJIsTHIIEBOH (OTO Oy Maru

— 1,65 .
£ 06
. - 14
0) rasiHIeBo poroOyMmaru - g = —— =2,54

0,55



— 1
B) MaToBOi poToOymMaru- g =— =2
0,5
W3 3TuX JaHHBIX CIeTaeM BBIBO/I.
Cpeonuii  epaduenm 3asucum om 6uU0d NOBEPXHOCMU domodymazu: y 0co00eIsIHYesblX OH
HauboIbWULL, Y MAMOBbIX— HAUMEHBWUUL, Y OpY2 UX COPMOS8 UMeen NPOMENCYMOYHOE 3HAYEHU.

B Tabn. 16 mnpuBeneHsl 3HaYeHMS CpeaHero rpaaveHTa (oroOymar oOmero Ha3HadeHusl,
BBIITy CKAEMBIX OTE€Y €CTBEHHOH TP OMBIIIIICHHOCTBIO.

26. CBETOUYYBCTBUTEJNBHOCTb ®OTOBYMAI'

CBerouy BCTBUTENBHOCTh () OTOOYMaru BBIp@XKAeT CBOMCTBO €€ CBETOYYBCTBHUTENILHOTO  CIIOS
U3MEHATbCA MOJ JEHCTBHEM CBETa, B pe3yJibTaTe 4Yero B HeM OOpa3yercs CKpbIToe H300paKeHUe,
KOTOP O€ TIOCJIE P OSIBJIEHHS TP €BP All[AeTCsl B BUANMO €.

CBeTo4y BCTBUTENILHOCTh (hOTOOyMaru omnpenensercs HHaye, 4YeM HEraTHBHBIX (hDOTOMaTep HajloB.
HanomHum, 4TO KpHUTEpHEM CBETOUYBCTBUTEIBHOCTH (S) HEraTUBHbIX (DOTOMAaTEpHUANIOB SBIIsETCA
skcrniozuiusa (H), cooTBeTcTBYIOIIas TOUKE KPHUBOM NOYEpHEHWH, I EBBIILIAIONIEH IUNIOTHOCTh By aiad Ha
0,85, T. e. aTa TOYKa BCerjaa JEXUT B OOJACTH I OMNOPIMOHATHLHONW MepeAaud KpHUBOW IMovyep HeHHH.
Br160p Takoro kputepus BI3BaH TEM, YTO NMPHU (POTOCHEMKE HAHOOII ee 11e71eco 00p a3HO UCTIONb30BaTh JUIS
IOCTPOEHHSI HEraTUBHOI'O M300paXeHHs JTOT Y4YAaCTOK KPHUBOW IOYEpHEHHS HEraTruBHOro ¢o-
ToMarepuaia. 3areM S HeraTUBHBIX (DOTOMATEp MATOB ONp €ENSIETCs NP U MOCTOSTHHOM, PEKOMEHy EMOM
3HAYEHUU KO3 YULMeHTa KOHTPACTHOCTH ( 7, )-

Jlns onpeneneHusi CBETOYY BCTBUTENILHO CTH (pOTOOY Mar v Tak UM Kp UTEPUEM HE TOJIb3Y FOTCS, TaK Kak
JUI TIOCTPOEHUs I103 UTHBHOTO M300p@KEHUsl MCIOJIb3YIOTCA MOYTHU BCE WIM BCE MOYEPHEHMs KpHUBOU
nouep HeHnit PoToOy Maru.

[TosroMy B KauecTBE KpHTEpUs CBETOUYBCTBUTEIBHOCTH (HOTOOyMard BbIOpaHa 3KCIO3MIMSA,
COOTBETCTBYIOIIAsl CpEIHed To4yke mone3Horo wuHrepBana okenosuimit (0,5Lg), T. e Hiy,.

CBeTo4y BCTBUTEIILHOCTD k€ (POTOOY Maru omp efessitoT BeTMYUHON, 00p aTHOM 3 TOM SKCTIO3UIIUH, T. €.

S=— (25)
HO,SLg

Jlorapudm BenMUYMHBl SKCHO3MIMU  H 5, MOXKHO BBIPA3UTh YeEPE3 TOJIYCYyMMY JIOTap H)MOB
sKkcrno3uiuit H, u H,,, COOTBETCTBY IOIIMX HaYaly U KOHILy MOJIE3HOTO MHTEp Bajia Ko 3uimii (puc. 50):

1
lgHO,SLg :E(Ig H, +1g H,)(26)

Bripazum popmyny 26 B ap udpmeTid ecCkom BHIIE:

lgHO,SLg = \}Hn Hm (2 7)

3TO HOBOE BBIpKEHHWE O3HAYACT, YTO JKCIIO3HIIMSA, COOTBETCTBYIOIIAS CPETHEH TOUYKE IOJIE3HOTO
WHTEp Bajla AKCMO3 Ui (OTOOYyMaru, ecth CpeHEreo MeTp MIECKOE IKCIIO3UIIHH, COO TBETCTBY FOIIMX €ro
Ha4yally Y KOHILY.

[oxncrasus 3Hauenue H s, u3 Gopmyisl 27 B hopmyity 25, Oy ieM UMETb:

1
Sm— (28)

\JHH : Hm
UToOBI CBETOUYBCTBHUTEIIBHOCTh HE 0003HAYaTh HEYJOOHBIMU JIpOOHBIMH YHCIaMH, B YHUCIUTEIh
dbopmy el 28 BBOIAT KoddurmeHt 100. B aToM ciyyae oHa 1p MHUMAeT BU T

100
o (29)
H -H

n m



Envaumna cBeTodyBCTBHTENBHOCTH (oTOOyMaru, ompeneneHHas 1o ¢opmysie 29, Ha3zpBaercs
eounuyeu I'OU.

Hawubonee cBerouyBcTBUTENBHBI Op OMOCep eOpstHbIe (HOTO Oy Maru, XJ1op 00p oMocep eOp sTHbIe — MEHEe,
a xyop ocep eop stHbIe POTOOY Maru eiie MeHee CBETOUY BCTBUTEIbHBI.

CBeTouy BCTBUTEIHLHOCTD (hOTOOY Maru 06sagaeT 1By Ml 0COOCHHO CTSIMH.

Bo-nepBhiX, OHa naxxe y ongHOro copta (OTOOyMaru He SIBISETCS BEIMYMHOW TOCTOSHHOHW, a
yMEHbIIIaeTCsl N0 Mepe YBEIMYCHUS CTENEHU KOHTPAcTHOCTH (poToOymMaru W TeM 3HAUYUTENbHEEe, 4eM
Oounp1e ee KO3 PHUIIHEHT KOHTpacTHO CTH (Tabm. 17).

Bo-BTOpBIX, €€ CBETOYYBCTBHTEIHHOCTh YBEIMYMBACTCS, €CIUW TPH TPaBWILHOW BBIIEPKKE B
np efiesiax HeKOTOPOro MepHuoja Y IUHUTE TP OsiBJIEHHE. DTOT Mepuoa y Opomocepedp sHbIX GoToOyMar
np OJ0KaeTCs ¢ 2 10 4 mun, ay Xi1op o0p oMocep e0p SHBIX U Xtop ocep eop stubix—c 1,5 10 3 mun. Takoe
pacxoXKIeHUE B MEpHOAax OOBSICHIETCS TeM, uTo OpomocepeOpsHbie GoToOyMaru o0maamaroT OOk IS
BY aJIey CTOMYMBOCTRIO, Ye€M XJIOpoOpomMocepeOpsiHpie U XiIopocepeOpsiHpie. B TeueHne sToro mepuoaa
KpUBas mo4yepHeHus: GoToOyMaru cMeIiaercs napauielibHO caMoil cebe BJIEBO, HE MEHsSSI CBOIO (opMy
(cMm. puc. 46), OTYETO CBETOUY BCTBUTEIBHOCTh (hoTOOyMaru yBenmduBaercsi. Ha puc. 46 BuaHO, 4TO s

2-MUHY THOW KpHBOM ToYep HEHUH Jiorap UM dKCro3uimu H 0%5 Lg~ COOTBETCTBYIOIICH CpEIHEN TOUKE ee

MOJIE3HOTO HMHTEpBalla SKCIO3ULMH, Oyner Oousblie jorapupma H045Lg JUIS Takoil ke TOYKH mpH 4-

MHHY THOM TIp osiBJieHHH. CIeoBaTenbHO, U 3KCIO3UIHMA H Oyaer OoJble FKCHO3UIIMU H IToaTomy,
corytacHo gopmyie 25, S,>S,

CaoiictBOM (PoTOOYMaru yBEIWYMBATh CBETOYYBCTBUTEIBHOCTh YAaCTO MOJIB3YIOTCS Ha TP aKTHKE,
KOorja TpHW TeJyatd JOoNyIleHa HeOombImas HemoAep)kka. B 3Tom  ciaywae, yBenUYMBas
TP OJOJKUTENIb HOCTh TIP OSIBJICHUS, «JIOTATHBAIOTY U300 P AXKEHUE JT0 HOP MATHHO i TUTOTHOCT .

®oToOyMaru co CBETO4y BCTBUTEIHHOCTHIO OT 3 10 15 emunmin 'O ucnonb3y roTCst 111 KOHTAaKTHOM M
npoekimoHHo i medyaru. dotobymaru ¢ Ooiee HU3KOW CBETOUYYBCTBUTENbHOCTBIO — TOJBKO TSt
KOHTAKTHO M ITIeYaTH.

Tab6nuia 17 CBerouy BCTBUTENILHOCTh OTEYECTBEHHBIX (pOTO Oy Mar

®up meHHoe Ha3zBaHue |Homep koHTpacTHOCTH |CBETOUYBCTBUTENBHOCTD S|OTHOCHTEIbHAS
copta porobymaru Cp €IHsIST BBIAEP KKa
«Y HUOP OM» 1,2,3 10—17 1

» 4,5 6—12 1,5

» 6,7 3—6 2

«HoBoOp om» 2,3 6—15 1,2

«CamoBupupy romasic |2, 3 6—15 1,2

«DoToOp OM» 3,4,5 5—15 1,2
«bpomMmnopper» 2,3,4 3—10 1,7

«®DOTOKOHT» 1,2,3 He nmxke 2 2

» 4,5 »» 0,5 10

» 6,7 »» 0,3 20

«Konrabp om» 1,2,3,4 »» 0,5 10

«MomoKoHT» 1,2,3 »» 0,4 15

Jlis  ompezeneHus CBETOYYBCTBHTENBHOCTH (OTOOyMary SKCHOHHPYIOT Tmog Tectom ['OU,

Yy CTAaHOBJICHHBIM Ha OTIp €/1€JIEHHOM P aCCTOSIHUM OT UCTOYHMK a CBETa ¢ 1IBETOBOM Temmneparypoit T,=2850
°K. B 3ToM crmydae Jerko ompenenuTh BEIMYHMHY OCBEIICHHOCTH TOBEPXHOCTH TECTa W PaccyuTaTh
KOJIMYECTBA OCBEIICHUS (DPKCIIO3UIIUM), TOTYYCHHBIE MEPBBIMU PAa3IMYUMBIMU TOJISIMU B MalbIX U
OOJBIINX MOYEpP HEHHUAX OTTIEUaTKA TECTA.

OkcriornpoBanHas mox Tectom ['OW Opomocepedpsinas (oroOymara mposiBisiercs 2 MuH B
nposiutenie Ne 1, a ximopoOpomocepedpsinas — 1 mun mpu 20°. 3atem ee HUKCUPYIOT, TP OMBIBAIOT H
cymar. /lanee HaxomsT, COONMOMAst yCIOBHS, OIMMCAHHBIC BBIIIE, HOMEpa elle pa3IMIUMbIX ITOJIEH O TH-
YEeCKOro KJIMHA Ha O THEeYaTKe M HaXOJAT JIsl HUX COOTBETCTBY IolHe 3Kkcrno3nmu. Hakoneny, no ¢pop my e
29 omnpenensioT BEIUYUHY CBETOUYY BCTBUTEILHOCTH (pOTOOY Maru.

[Ipumep. IlepBoe paznuunmMoe Mojie B MalbIX IJIOTHOCTAX IIKAIbl OTIEYaTka ONMTHYECKOTrO KIIMHA



tecta ['OU monyumino 3KCHO3UIIMIO, PaBHYIO § JIK-Cek, a TIOCIEIHEe Pa3IMYMMOe ToJie B €€ OOJBIMNX
NoYep HEHHSA X — JKCIO3UINI0, paBHY0 41 jx-cex. Torma cBeTouyBCTBUTEIBHOCTh, COTJIACHO (opMyJie
29, coCcTaBUT

S= ﬂ =6 equnui ['OU (oxpyTiieHHO).
V8- 41
Bennunna cBeTouy BCTBUTEIHHOCTH (HOTOOY Maru He BIHSAET Ha Ka4eCTBO MO3UTUBHOTO M300p aXKESHHS.
OHa Hy KHa TOJIb KO JIJIsl OTIp €/IeJICHHS] BEJTNY MHBI BBIJIEP KU TP U TICYATH.
OTteuecTBEHHAS Ip OMBIIIUICHHOCTDH (1) OT06y Mary 110 BCIIMYUHC CBC€TOYY BCTBUTCIIbHOCTHU
KOJIMYECTBEHHO HE Map KUPY €T.

27. PASPEINAIOIIIA A CIIOCOBHOCTDb ®OTOBYMAI'

Pazpemaronas crnoco6HOCTh (POTOOYMaru BBIP@KAET CBOWCTBO €€ CBETOUYBCTBHUTEIBHOIO CIOS
pa3lienbHO TepefaBaTh MeJbYallllie JeTald HeraruBHOro u3oOpaxeHus. KomiudyecTBeHHO OHa
ompezenserca, Kak M |y HeraTuBHbIX (OTOMATEpHAIOB, MAKCHMAIbHBIM YHUCIOM pa3/elibHO
nepenaBaeMbiX (OTOrpadUueckuM CJI0EM MapajuIebHBIX MTPUXOB MHUPBI, MPUXOSIIMXCS HA OJMH
MUJITTIMETP .

Ha Bemmumny paspemaromeii cmocoOHOCTH ¢(oTOOyMaru OKa3blBalOT BIMSAHUE JBa (pakTopa.
[TomosxurenbHBIN (Hhak TOp — OUYEHH HEOOJIBINAS TONIIMHA CBETOYY BCTBUTEIBLHOTO CIIOSI  MAJTBIE pa3Mep b
MUKD OKp UCTAIOB TAJIOTEHUIA cepedpa, YTO YMEHBIIAET Pa3MbITOCTh IITPHUXOB HA M300p &KEHUU MHP b
u3-3a HEOOJIBIIIOTO CBETOPACCESIHUS y TAKMX CIIOEB, OTYEr0 UX Pasp elIaroIias CioCOO HOCTh MOBBIIIACTCS .
OTtpunarensHelil pak TOp — HAJIMYHE OP €0JI0B OTP AXKEHUsI, 00Op a30BAHHBIX JIy YaMU CBETa, OTP aXKEH Hbl MU
oT OGapuroBoro mojcios (orodymarn. OHM CO3/AIOT JOMOJHUTENbHOE MOYEpHEHUE, yMEHb LIaroliee
paspemany o crnocoOHOCTh (OTOOYMaru M3-3a 3aIUTBIBAHMS CBETIIBIX MP OMEXY TKOB MEXKIY ILUTP MXaMH
U300p &XEHUS] MUP bl

Pa3pemaromias crocoOHOCTE OTOOYyMaru pacrer ¢ yBeIHICHHeM HOMepa ee KOHTPACTHOCTH, T. €. y
¢dotobymaru Ne 7 oHa Gonb1te, uem y otoOymaru Ne 1. 3arem Ha ee BETHMUMHY BIIMSET BUJI IOBEP XHOCTH
CBETOUY BCTBUTEIILHOTO ClOsi  (poToOyMaru: OCOOOTJISIHIIEBBIE COpTa HWMEIOT 0o0Jiee 3HAa4yUTEIbHY O
P a3p eIy 0 CIIOCOOHOCTh, YeM TJISHIIEBEIC, a TIOCT eJHUE — OOJIBbIIY 0, YeM MaTOBBIE.

Paspematomiast crocoOHOCTh (OTOOYMaru 3aBUCUT OT KOHTPACTa MHPBI, C TIOMOIIbI0 KOTOPOH OHA
ompeneisiercd. MakcuMmanbHOE €€ 3HAau€HUe JaeT Mupa npenenbHoro kKoHrpacra (K ,=I1). Ilpm

WCTIOJIb30BaHUW MHUPBI MEHBIIIET0 KOHTpAacTa paszpemaronias crocoOHOCTh (HoTodyMaru O4eHb ObICTPO
nagaeT. [ToaToMy KOHTpacTHBII HeraTuB oOecneduBaeT Jy4lllee BOCHpOU3BeNeHUE Ha (OTOOTIEYaTKe
MEJIKUX JleTale il u300p ayKeHusI, 4eM MaJOKO HTP aCTHBI .

Crioco0 u ycroBusl IeYaTH BIUSIOT Ha Tiep eady MeTKHUX JleTalleil HeraTuBa Ha CHHMKE.

Konmaxkmnaa neuams oaem Oonviee paszpewienue Oemanei, Yem HPOEKYUOHHAs, TIPU Y CIOBHU
paBHoro Macmraba n3o0paxenus (1 : 1) u meyaTu Ha OTHOM B TOM kK€ copTe GOTOOy Marm.

B mepBoM crioco 6¢ reyaTtu BeTMUMHA pa3p CIICHUS 3aBHCUT OT CTEIICHH KOHTAKTa MEXKITy HETaTUBOM U
CBETOYYBCTBHUTCIBHBIM CJIOEM (OTOOyMaru: 4eM OH JIy4Ile OCYINSCTBIICH, TEM Ha IO3WTHBE BBIIIC
pasp elIeHue IeTanei HeraTuBa.

Bo BTOpOoM — oT pagpemaromeii cuinbl 00beKTHBa (HOTOYBEIMYMTENS M TOYHOCTHM HABOJKU Ha
PE3KOCTh: YeM BBIIIIE €r0 paspelarolas cuia U TouHee (POKyCcHUpOBaHHUE MPU MPOEKIUH, TeM OoJbIiee
YHCIIO JeTaje i Her aTBa BOCTIP OM3BE/IETCS Ha 1103 UTHBE.

OteuectBeHHBIE (HOTOOYMAru MMEIOT CIEAY IOIIUE CpEeIHUE 3HAUCHUS paspeliaromiell CrnocoOHOCTH
TP ¥ MUP € TP €AeTTLHOTO KOHTP acra:

OcoOornsuiesbie oT Ne 1 10 No 4—105—125 aun/mm. » ot Ne 5 o Ne 7—140 aun/mm.

I'nsaueBble  oT Ne 1 1o No 3—80—95 aun/mm. » ot Ne 6 1o Ne 7—140 aun/mm.

M aroBrle oT Ne 2 no Ne 3—&5 aun/mm.

OTU JAaHHBIE MOKa3bIBAIOT, YTO pas3peularoas CHocOOHOCTh y OCOOOTJISHUEBBIX W IUISTHIIEBBIX
¢dboToOyMar HECKOJBKO BBINIE, a Y MAaTOBBIX — HIDKE, YeM Y HeratuBHbIX (hoToruieHOK. Ee BenuunHa
JaKe y OCOOOTJISTHIIEBBIX COPTOB HE SIBJISIETCS OCTATOYHOM JUTs Tep edauu Ha (OTOOTIeYaTke BCeX Med-
KHX JleTal eil HeraTUBHOTO M300p &KeHUs. DTO BUIHO U3 CIIEIY FOIIMX [P UMEP OB.

Otneyaraem wmupy Ha ¢dotomieHke «Mukpar». IlpennonoxmM, uYto ee wu300paxkeHHe Ha
pe3osbBorpammMe umeeT pazpemenue 220 un/mm. Hameuaraem ee Ha ocoOorisHIEBOH (oToOymare
«YHauOpom» Ne 5 u ompenenuMm BEIMYHHY paspelieHds] KONHU Pe30JbBOrpaMMbl Ha (DOTOOTIIEU aTKe.
Oxkaxercsi, uto oHO paBHO mpumepHO 80 sum/mm. CrenoBaTenbHO, NMPU MEYATH MPOU3OHIET pPE3KOe
yMeHbIIIEHH E YUCIa P a3 ELICHHBI X JIMHUM, UMEIOIIMXCS Ha HEraTuB HOM M300p a)KEHU U.

[Tonyunm Temepp pe3oibBOrpaMMmy Ha IwieHKe «DoTo-65» ¢ paszpemaromnield crmocoOHOCThI0 92



aun/mm. OTredaTaeM ee Ha TOM ke copTe (OoToOyMard u OIp eAeIUM BEINYUHY Pa3pelleHus Ha KOTIUH,
KoTopast Oy A€T Mp UMEPHO paBHa y ke 65 un /mm.

W3 >TuX mpuMepoB TakKe BHUIHO, YTO, YEM HHIKE pa3peliaromias CrnocoOHOCTh HEraTHBHOTO
dboTomaTepuaia, TEM MEHBIIIE 1eTallel HeraTMBHOTO M300p aykeHus1 Oy IET TOTep STHO TP U TIeYaTy.

Jnst Toro 4toObI COXpaHWTh HA (DOTOOTIEYATKE CTEINCHb pas3pelIeHUs] HEraTUBHOTO HM300p aXKEeHHS,
HAaJI0 pe3KO YBEIMUYUTH Pa3p eLIatolLy F0 CIOCOOHOCTh (OTOOY Maru, YyTo Moka HeZ0 CTHKHMMO.

Pazpematomas croco6HocTh (HOTOOyMaru TakxKe 3aBUCHT OT CIEKTPaIbHOI'O COCTaBa CBETa,
UCHIOJIB3YEMOTO TPHU SKCIOHMPOBAaHWM MHpPBI WIM HeratuBa. JTOT BONPOC pPacCMaTpHUBAeTCs B
cieny romieM naparpadge.

28. BJIMSAHUE CIHEKTPAJIBHOI'O COCTABA CBETA HA ®OTOI'PA®UY ECKHUE
ITOKA3ATE/IN ®OTOBYMAI'N

Bce mepeuncnennpie B Tp eIy IUX maparpadax ¢otorpadudeckue nokazarenu ¢orodymaru 0 buin
TIOJTY Y€HBI TIP ¥ OCBEIEHUH O NITUYECKOTO KJIMHA ¥ MUP bl MICKY CCTBEHHBIM MCTOYHUKOM CBETA C I[BETOBOU
temneparypoir 2850° K. IllBeroByro Temmeparypy MNpH HCObITAaHUAX (oTroOymaru mpuXoauTCs
perilaMeHTUpOBaTh IOTOMY, YTO CHEKTpalbHBIH COCTaB CBeTa BiMAET Ha ee (oTorpaduyeckue
HoKa3aTtenu: K03 (HUIIUEHT KOHTP aCTHOCTH, pa3p EIIAOIILY 0 CIOCOOHOCTh U CBETOUY BCTBUTEIbHOCTb.

Koagppuyuenm rommpacmunocmu Gomobymazu ymeHnvuiaemcsi, €CId TPH €€ SKCIIOHHUP OBAaHUU
ONTUYECKUN KJIMH OCBEIIATh TOJBKO KOPOTKOBOJHOBBIMH Jlyuamu. Ero 3HaueHue OyaeT HaUMEHbIIHM,
Korjga Ha GoroOymary IEHCTBYIOT OJHMU (PHOJICTOBBIE JIy4H, KOTOpbIE HanOoJee CUIBHO TOTJIOIAI0TCS
MUKpP OKpUCTAJIaMH TaJIoTeHua cepedpa, OT4ero mnouepHeHue oOpasyercs TONbKO Ha IOBEPXHOCTU
CBETOUY BCTBUTEIBHOTO clost (oToOdymarn. DT0 CBOHCTBO (oToOyMard HHOTJA HCHOIB3YIOT Ha
NpaKTHUKe, KOT/Ia JUIsl YTy YIICHUs TIO3UTUB HOTO M300p &KEHHUSI HEraTHB TOHHUPYIOT B TOJYy OOBAaTO-CHHUI
IBET.

[ToBbIIeHNE HaNps’KEHMs TOKA B CETU BBIIIE HOPMbI YBEIMYMBACT B M3JIyYaeMOM 3JIEKTp OJIaMIION
CBETOBOM IIOTOKE INPOLEHTHOE COJEep KaHUE KOPOTKOBOJHOBBIX Jyded CHEKTpa, 4YTO HECKOJIBKO
Yy MEHBIIAeT BENUYUHY KO3((UIMEHTA KO HTPaCTHOCTH.

Paszpewaiowas cnocoonocms pomobymazu Heckonvko yeenuuugaemcs, €CI NMPU €€ HCIbITaHUU
MHUPY OCBELaTh CHHE-(UOJETOBBIMU JydamMHu. Takoe OCBEIEHHEe HeraTuBa TakXe JaeT Ha
dorooTneuaTke OoJee JeTaavpOBAHHOE M300paKEHUE MO CPAaBHEHHIO C M300p aKEHHEM, IOy YEHHBIM
OOBIYHBIM CBETOM.

VYiydienue paspenieHuss OOBSCHSIETCS TEM, YTO JIyYd CBETa C KOPOTKOW JUIMHON BOJHBI CHJILHO
TIOTJIONIAOTCS K EJIaTUHOW CBETOYY BCTBUTEILHOTO ClIosi POTOOYMaru, otdero ux aud@y3Hoe paccesiHue
YMEHbIIAETCsl. DTO U MOBBIMIAET YETKOCTh KOHTYPOB M300paXKeHWs, B YAaCTHOCTH IUTPHXOB MHUpPBI Ha
dboTooTneyaTke.

CBeTo4y BCTBUTENBLHOCTh (POTOOY Maru y BeIMYMBACTCSI TIPH €€ O CBELLIEHUU KOP OTKOBOJIHOBBIM CBETOM.

B o0bryHO# (oTorpaduueckoil mpakTuke s Me4aTH HCIOIb3YIOT OCBETHTEIbHBIC AJIEK TP OJIaMIIbI,
W31y YeHHe KOTOPBIX MPU HOP MAIbHOM HAIIp SOKEHMU TOKA B CETH UMEET IIBETOBYI0 Temreparypy 2700—
3000°K. Takas pa3HuIla LIBETOBOM TeMmIepaTypbl UCTOYHMKA CBETa , CYIIECTBEHHO HE M3MeHAET (o-
Torpaduyeckue mokazarenu (HoToOymard, ¥ ee MOXKHO He YUMThIBaTh B mpouecce nedard. OHaKo
NOBBIIICHNE WM TIOHMKCHHWE HANpsDKEHWS TOKAa B CETH Ha HECKOJIBKO BOJILT 0oJiee 3HAYMUTENb HO
MU3MEHSET CIIEKTPaJbHBIN COCTaB U3JIy YeHHUsI. B mepBoM cily 4ae akTHHHYHOCTh CBETA y BEJTMUMBACT CSI, BO
BTOPOM — yMeHbIIaercss. COOTBETCTBEHHO C  IOBBIIIEHHMEM HaNpsDKEHWsT TOKa B CETH
CBETOUY BCTBUTEIBHOCTh (POTOOY Maru YBEMIHBACTCS, & P €10 MOHIKCHHH — Y MCHBIIACTCA.
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Pwuc. 53.
BJ'II/IS[HI/IC 1BE€TAa HEraTUBa HAa ONTUYECKY IO ITTIOTHOCTH €10 HOqepHeHI/Iﬁ

Bcee cka3anHoe cripaBeaMBo, KOTAa HEraTUB, UCIIOJIb3Y EMBIM IS 'TIeYaTH, UMEET HENTP albHO-CEp bIi
uger. [Ipu nposieinennu ¢oTomarepuana B HauOOJIee 4acTO yTOTPEOIsIeMBIX TP OSIBUTEISIX MOYEp HEHHs



HEraTuBa OOBIYHO HeceneKmueHul, T. €. CBET, MPOXOAs uepe3 HEeraTuB, HE MEHSET CBOW CHEKTpalbHbIN
coctaB. TONbKO HEKOTOpbBIE U3 IpOSBUTENEH, Hanmpumep mapadeHUIeHAMaMUHOBBIE, TUP OTaIONIOBBIE,
JK-20, C13-111 u ap., oOpa3y 10T HETaTUBHOE U300 KEHUE, UM IO I1Ie€ JKEIITOBATO-KOP NIHEBHIH IIBET.

Oxkpacka »5MyJIbCHOHHOTO CJIOsS HEraTtMBa BBbI3bIBACTCS TeM, 4YTO MapadeHusieHauaMuHOBbII
nposiutens u JIK-20 gaoT mpu NpoOABICHMM OYEHb MEJNKHME 3€pHa METaUIM4ecKoro cepebpa, a
IIUP OTAIJIOIOBbBIE NP OSBUTENN U TP OSIBUTENH O€3 IIEeJI0 Y OKPaIMBAIOT KeJIaTHHY TP OSIBJIEHHOTO CJIOs
NP OlyKTaMy OKHUCJICHUS TP OSIBJITIOLIETO BELECTBA, UMEIOLIMMHU KOP MYHEBBIN LBET.

CrieKTp aJIbHBIE KPUBbIE OKPAIIEHHOI'O M HEOKP AlLIEHHOT'O AMYJIbCHOHHOI'O CJIOSI HEraTuBa IP UBEICHBI
Ha puc. 53. Kak BUIHO U3 KpHUBBIX, OKpALIEHHbIN Heratus (5) nMeer O0NbIIYy 0 ONTHYECKY O TUIOTHOCTh
MOYEPHEHUN MO0 CPaBHEHHUIO C HEOKpPAIlEHHBIM HeraTuBOM (A), €clu HU3MEpeHHe HX ONTHYECKUX
TUIOTHOCTEN MpOM3BOAUTH B Auamna3zoHe miuH BoiH oT 400 mo 500 #m. NHBIMU cioBaMH, OKp allleHH bl
HEraTuB MeEHee Mpo3padyeH i (HUOJIETOBBIX, CHHUX M TONYyObIX Jyded, K KOTOpbIM HauboJee
4y BCTBUTENbHA (oTOOyMara. To 03HA4YaeT, YTO OJHO U TO K€ KOJUYECTBO OCBEUICHMS, JaBaeMOE CHHe-
dbuoneroeiMu ydamu  (400—430 nm), BBIBOBeT Ha (horoOyMmare Moja HEOKpAaIIeHHBIM HeraTHBOM
Oospliee MOYEpHEHHE, YeM TOJ OKpalleHHbIM. TakuM o0pa3oMm, uis MOJyYeHUs OTIIpeAereHHOM
BEIMYMHBI NOYEpHEeHMs Ha ¢oroOyMare B MEpBOM ciyuyae morpedyercs Oojee JUIMTENbHAsE BBIICPIKKA,
4eM BO BTOP OM.

BnusiHue criekTpanbHOTO cocTaBa cBera Ha ororpaduyeckue nokaszarenu porodyMaru UCIoab3y 0T
Ha TP aKTUKE JUIs YTy YIIeHUs] KauecTBa (JOTOOTIIEYaTK a, O YeM yiKe OBUIO CKa3aHO HUKE.

29. POTOBYMAI'M OBIIEI'O HASHAY EHU A1

Bpomocepedpsainbie ¢otodymarn. Haunbonee pacrnpoctpaneHHbI copT ¢oTorpaduieckux Oymar.
Onn wuMmeroT Haubosiee BBICOKYIO CBETOUYBCTBHUTEIHHOCTh 10 CPAaBHEHHIO C JPYTUMH COpTaMHU
¢oroOymMar, OITOMY HCIIONB3YIOTCS HE TOJNBKO Uil KOTAKTHOM, HO W JUIS TPOEKIMOHHOW TeYaTH.
CBETOUYBCTBUTENILHOCTh Y OpomocepeOpsiHbiXx  ¢oToOyMar  yMeHbIIaeTcs C  yBEIMYCHUEM
KOHTPAaCTHOCTH, TpPHUYEM HEPaBHOMEPHO: C TMEPBOrO HOMepa KOHTPACTHOCTH MO TMAThIA —
HE3HAY UTETLHO, y MIECTOr0 U CEbMOT0 HOMEPOB OHA CyIIECTBEHHO HIDKE, YEM Y MEpPBBIX MATH HOMEp OB
KOHTP aCTHOCTH.

Bbpomocepebpsinbie (oToOymaru o0s1aaloT By ajey CTOMYMBOCTBIO, OJHM copTa OoJjbllel, apyrue
MEHBILIEH, YTO MO3BOJIIET UX NP OSABJEITH HP U NP aBIIbHOM BBIIEP KKE HECKOJIBKO J0NbIIIE, YeM Y Ka3aHO B
peuenre 6e3 oOpazoBaHus Byaidn. Takoil 0coOEHHOCTHIO OpoMocepeOpsHbIX (HOTOOYMar Moib3yoTcs,
KOTJIa OJTHOBPEMEHHO TP OSBIISIIOT OOJIBIIOE KOJIWYECTBO JHCTOB (POTOOYMAard, Tak Kak MPU MacCOBOU
paboTe HEKOTOP bI€ JINCTHI BCET/1a HAXOISTCS B TIP OSIBUTENE JIOJIBIIIE, YEM IIp €Ty CMOTP €HO P EIEII TOM.

N300paxeHne Ha OTEYECTBEHHBIX OpomocepeOpsHbIX (HoTOOyMarax MMEET Cepblii U cepo-yep Hblid
uBer. Ero TpyaHO M3MEHATh, BapbUPY S IP OAOJKUTEIbHOCTD BBIJIEP KK, KOHIIEHT P alMIO TP OSIBUTEINSA U
Bpemsi mnposBieHus. Dotoormedarku Ha OpomocepeOpsHbIX (oroOymarax XopoIlo BHPHPYIOTCH,
0COOEHHO B CEMHUIO.

Bpomocepebpsinbie  (otobymaru  «HoBoOpom», «YHuOpom» u  «DotoOpom»  SABISIOTCS
Y HUBEP CATbHBIMU U MOT'Y T CTIOJIb30BAThCSI ISl CaMbIX P a3HOOOP a3HBIX Xy JOKECTBEHHBIX U
TEXHUY ECKUX LETEH.

« YHubpom». Brilly ckaeTcsi ceMu CTeneHe KOHTPacTHO CTH : OT MATKOM Ne 1 10 ocobokoHTpacTHOH No 7.
ITo moBepxHOCTH: OCOOOTIISIHLIEBAs, [VISTHLIEBAs, [IOJTy MATOBasi, MaToBast, Oap XaTucras U TucHeHas. I1o
TonmmHe GoTonoAToKK u: ToHKast ((Ne 1,2, 3,4, 5, 6, 7) u kapTonHoi ruiotHocTH (Ne 1, 2, 3, 4, 5). Io
IBETY : Oernasi U KpemoBas (TaneBasi).

OOpaboTky «YHHOpOMa» TPOMZBOMT TPHU IKEITO-3€JICHOM WM OpPamKEBOM  OCBEIICHHUH
naboparop uu.

bonpmias makcumanbHas oONTHYEcKass IUIOTHOCTh OCOOOTISHIEBBIX (oToOyMar «YHUOp OM»
HO3BOJISIET MOJIy YaTh COYHbIE O THEUATKH C [Ty OOKMMHM, XOpOLIO JIeTall up OBaHHbIMU TeHAMu. [Ipu neyatn
OHH JIOITy CKAalOT HE3HAUYMUTEIbHOE OTKJIOHEHHWE OT ONTHUMAIbHOM BBIJEPIKKM O3 yXyAUIEHUS KauecTBa
m300paxeHuss. MaroBble M TMOJXyMaToBble copTa 3ToH ¢oToOyMard [al0T MeHee HachIleHHOe
n300p aKeHUE, ¥ SKCTIOHUP OBATh WX HAJI0 0OJIee TOY HO.

HopmanbHast 1p 010JKUTENIBHOCTD TP OSIBJIEHUS B np osiBuresie Mo 1, npuBeneHHoM B Tala. 4,—2 mun
npu Temreparype pactsopa 20°. OueHb BBICOKas By aji€y CTOWYMBOCTh «Y HUOP OM» TIO3BOJIET Y UTHHATH
p OsIBJIEHHUE OOBIYHO 110 4 Mum, a A7l HEKOTOP bIX HOMEP OB 3My Jibcuu — 110 10 mun 6e3 pocTa By ainu, HO
KOT'/Ia BhIIEpKKa Oblia mpaBwibHOW. OJIHAKO K UIMTEIHHOMY MpOSBICHUIO 0€3 Hy Kbl MpuOerath He
crneny et. [lepeskcnionnp oBanHas (hoToOyMara By ajTlpy €T O4eHb OBICTPO.

CoxpansemMocTb «Y HUOpOoM» 20 Mecs1eB.

«Hoeobpomy. Brlllyckaercss TOMbKO HOpManbHOW KoHTpacTHOCTH Ne 2 m Ne 3. [lo moBepXHOCTH:



0COOOTIISTHIIeBAsI, TIISTHIIEBAsT, MATOBAs, Oap XaTucTas U TUCHeHas. [1o TonmmHe (OTO OATOKKH : TO HKasl 1
Kap TOHHOM w1oTHOCTH. [1o nBery;
Oemnast ¥ KpemMoBas.

®otobymara «HoBoOpom» HMMeeT HECKOJbKO OONBIIYyI0 MAKCUMAIbHYIO ONTHYECKYIO IUIOTHOCTh
HoYep HeHMs1 Mo cpaBHeHUIo0 ¢ «Y HuOpom». Ee poTtorpaduyeckue ceoiictBa aoiry ckaroT 1,5—2-kpartHy 1o
HEJOJEPKKY IpHU IeyaTd, KOMIIEHCHDPYEMYIO IIpOJOKUTENbHOCTBIO NpOsBIEHUS. B ocranbHOM ee
¢dororpadpuueckue noxkazateau U 001aCTh MPUMEHEHUS TE Ke, YTO Uy (HoToO0yMaru «Y HUOp om».
«@omobpom». Briny ckaeTcs Tpex cTerneHed KOHTpacTHOCTH: HopMaibHast Ne 3, koHTpacTtHas Ne 4 u No
5. ITo moBepxuoctu: Ne 3 u Ne 4 — ruistHIieBast, oIy MaToBasi, Oap XaTucras ¥ THCHeHas, a No 5 —
[JISTHIEBAs, IOJTy MaTOBasi M MaToBasi. [1o TommmHe (GOoTOmoII0KK U: TOHKAs! U Kap TOHHOH moTHocTH. [1o
LBETY — TOJIbKO Oeasi.

OOpabareiBate  «D0TOOpOM» HAJO TMPH  JKEITO-3€JICHOM WIH  OPAaHKEBOM  OCBEIICHUH
dboTonmabop arop uu.

Heckonbko Oonpiias BeNWYMHA MAaKCUMAIbHOW ONTHMYECKOW IUIOTHOCTH TOYEPHEHHUS Yy OTOH
dboTobymarn 1o cpaBHEHHIO C «YHUOpOM» TMO3BOJSIET TMONyuYaTh HACBIIIEHHBIE, XOPOIIO
JIETAIIAP OBAHHBI€ TEHH Y W300p QKEHUsI HE TOIBKO Ha OCOOOTIISHIIEBBIX U TISHIEBBIX OTOOY Marax, HO U
Ha MaTo BBIX U MOJIy MATOBBIX. | JIsiHLIEBBIE cOpTa GOTOOY Mar UMEIOT OJIECTSIILY O TOBEP XHOCTh.

[Ip ogomxuTenbHOCTH Tp OsiBJIEHUS B Tp osiBUTeNe N2 1 mosirop bl MUHY Thl. ECiii 3T0 BpeMsi 1p OsIBJICHUS
N0 KaKUM-TMOO MpHUYMHAM BBIIEPIKaTh HENb3s, TO HOPMATHHO SKCIOHUPOBAaHHYIO (OTOOYyMary MOKHO
obpabareiBaTh 10 3 Mmun 0e3 pocra Byanu. IlepesxcnonupoBanHas QoTtoOymMara OYeHb OBICTPO
BY aJIpY €T.

Cetouy BCTBUTENBHBIHN 110 1 « DOTOOp OM» 0071a1a€T OOJIBIIION KP OFOIIEH CITO COOHOCTHIO U COJIEP KHT
MEHbIIIe TajloreHuaa cepedpa, ueM «Y HuOpom», Mo3ToMy NpHu 00paboTke 3THX (HOTOOYMar Ip OSIBUTEIb
UCTOII[AeTCs MEHbIIIE, YeM TP U TP OSIBIICHUHU « Y HUOP OM».

Coxpansiemo ctb «PoTo0p om» 20 MecsI1eB.

«Camosupupyrowasica». BplllyckaeTcss TOJIbKO HOpMallbHOW KOHTpacTHOCcTH — Ne 2 uw Ne 3 ¢
IISTHIIEBOM NOBEPXHOCTHIO. [10 1BeTy: cuHsAs, 3eneHas U cenus. Ee cBeTOUy BCTBUTENIBHBIN CIIOM Kp OME
Opomucroro cepedpa COAEPIKUT LBETHbIE KOMIIOHEHTHI, KOTOpbIE NMPH MPOSABICHUM OOpa3zyloT psj
Kp acuTeNei, OKp alllMBaIOII X H300p &)KEHHE B 1IBETA: CEMUsl, CHHUMN U 3 €JICHBI i1,

JInst 3TOM Lenu MCTOJb3YeTCsl CIelMalbHbIM [P O BUTENb, COJEPIKAIIMA B KaueCTBE IP OSIBJIIOLIETO
BEIIECTBA 3THJ10KCH3THJ1napa(l)eHHneHﬂHadecynb(baT (peuent cMm. B § 57). Ilp OJly KTBI €I'0 OKHCIICHHS,
BCTyIasi BO B3aUMOJICIHCTBHE C IBETHHIMU KOMIIOHEHTaMH, HAlOT MypPIypHBIH, JKENThIA U rony6014
KpacuTesi, KOTOp b€ aJ1cop OMpy FOTCS Ha 3€p HaX BOCCTaHOBJIEHHOTO cep edpa. KomOuHanus my pmypHoro,
JKETITOTO U oy 00To Kpacurteleil OKp almBaeT u300p aXXeHHE B IIBET CEMHM, T0Ty 00T0 U Iy pIypHOTO — B
CHHUI IIBET, a )KEITOTO U ToJIy 00r0 — B 3€JIEHBIH IIBET.

Otu potoOymaru TpeOyIOT TOUHOU BhIIEp K. OCOOEHHO HEOITy CTHMA Tep eAepIKKa, TaKk KaK OHa
BBI30BET I[BETHY O By ajlb Ha ()OTOOTIIEYATKE.

CoxpansieMo cth poToOyMaru 12 mecsinieB.

Xnopod pomocepeopsinbie ¢GoTodymaru. DTOT copT (GoToOyMar B OCHOBHOM HCIIOJB3YETCS B
Xy J0’KeCTBEHHOH ¢ororpadun. PoTooTneyarku Ha HeH, oOpabOoTaHHBIE B TMPOSBUTENSAX OOBIYHOTO
COCTaBa, HANPHUMEP B METOJIIMIAPOXMHOHOBOM Ne 1, MMEIOT TEMHO-CEpbIM LBET, a NPOSABICHUE B
np OSIBUTENE CHEMAIBHOTO cocTaBa (peuent cM. B § 57) — KOpUYHEBBIA ILBET Pa3HBIX OTTCHKOB.
OTTEHOK IIBeTa 3aBUCUT OT BEJIMYMHBI BBIIEPKKH TPH TI€UaTH, CTENEHN pa30aBJieHus TP OSIBUTENS BOJOMH
U TEMIIEpaTy p bl pacTBopa.

Byaney croitunBocts x10p ocep eOpsiHbIX (POoTOOYMar MeHs 111, yeM Op oMocep eOp SHBIX, IIOATOMY Bp eMst
UX TPOSABJICHUS HE JOJDKHO MpEBbINIATh 3 MuH TPU HOpMAIbHON BblAepikke. [lepeskcrnoHupoBaHHAs
¢ oToOyMara By aJTupy €T 04€Hb OBICTP O, TIOYTH C CAMOT'0 Hayvaja Ip OSBJICHHS.

Ecnun npuxonurcs mposiBIATH MHOTO (OTOOTIEYATKOB Ha 3TOM (orodymare, TO pEKOMEHHY eTcs
OJIHOBp E€MEHHO 00pabaThiBaTh HEOOIBIIOE YHCIIO JIHUCTOB — HMHaue Ha (DOTOOTMEUaTKax, MoCaeTHUX U3
nap THH, TIOYTH Beerja oOpasyercs Byallb. Take Halo yuuThIBaTh, 4TO XJ0p 00p oMocep edpsinble (hoTo-
OyMmaru CKJIOHHBI J1aBaTh NPH IPOSBJICHUM JKEATYIO Byallb, OCOOCHHO €CIM I OSIBICHHE IIPOTEKAET
MEJUIEHHO W3-3a HU3 KOM TEMIIEpaTy p bl pacTBopa.

CBeTouy BCTBUTENBHBIN  CIIOW  XITOp 0Opomocep eOpiHbIX  (poToOyMar COCTOMT U3  MeTbYal X
MHKP OKP HCTAJJIOB TaJIoreHu1a cep edpa, yTo o0ecriey UBAeT MoJIy YEHHE OYE€Hb XOP OLIO JAET TP OBAHHOTO
n300p axkeHust. @oToOy Maru 3TOro TUna 1mio X0 BUPUPYIOTCSA B TOH CETU .

XitopobpomocepedpsiupiMi - (poToOyMaramu sABsOTCS . «bpommopper» u «Konrabp om.

«bpomnopmpemy. BplllyckaeTcs Tpex HOMEPOB KOHTpacTHOCTH: HopmaibHas Ne 2 u Ne 3 u
koHTpactHas Ne 4. [To BuAy MOBEp XHO CTH: TIISHIIEBAsI, IOy MATOBasi, MaTOBast, Oap XaTUCTass ¥ THCHEHAs.
[To Tonmuue GOTONOATIOKKY : TOHKasi U Kap TOHHOU oTHO CTU. [1o 1BeTy : Genast u Kp eMoBasl.



OOpabatbiBath  «bpoMmopTper» Haa0 TNPU KEITO-3€JICHOM WKW OpPamKEBOM  OCBEIIECHHUU
b oTonmabop arop um.

HopwmanbsHoe Bpems ee nposiBiieHus: B nip ossBuTene Ne 1— moaTtopsl MUHY ThI pU TemMmneparype 20°.
[Ipu mposiBiieHnu cBbimie 3 mux MOXET oOpasoBaTbcsi Byasib. Korma B HCIONB3yEeMOM Ip OsSIBUTENE
KOHIIEHTpaisi Opomucroro kanus 1,5 2 u Bbime Ha 1 71, TO ByaseycTOWYMBOCTh (POTOOYMaru yBeu-
YHMBaETCA.

B 3aBucumocTH 0T Bua np osiBUTENS, Ha «bp OMIOpP Tp €T» MOXKHO MOy UUTh U300p aXKEHUS P a3JIUYHbIX
[IBETOBBIX OTTEHKOB: B METOJIT MIP OXHHOHOBBIX TMPOSBUTENAX (DOTOOTIEUATKH MMEIOT TeIUTIO-4ep HbIH
TOH, B THAPOXHMHOHOBBIX IPOSIBUTEISIX — OT TEIUIO-YEPHOTO JI0 CBETIO-KOpH4YHEBOro. Yem OombIine
pa3baBiieH BOJIOM T'MApP OXWHOHOBBIM TP OSIBUTENb U YEM JUIUTEIbHEE BbIIEPKKa, TeM Oosee CBETIbIi TOH
UMEET
dboTtooTneyaTok (peuent cm. B § 57).

Coxpansiemoctb potodymaru «bpommoptper» 12 mecsues.

«Konumabpomy. Bpimy ckaeTcst Tpex HOMEp OB KOHTpacTHOCTU: HopManbHast Ne 2 1 Ne 3, KoHTpacTHas
Ne 4. Tlo Buny moBepxHOCTH: OcOOOTIsTHIIEBas W THCHeHas. [lo TommuHe (OTOMOIONKKH: TOHKAs H
Kap TOHHOM TIJI0 THOCTH, NpudeM ¢potolOymara Ne 4 m3roToBisiercs: TONbKo Ha KapToHe. [1o uBeTty; 6enas u
Kp eMOBasl.

Hwuskas cBeTouyyBCTBUTETHLHOCTh (hOTOOYyMaru Mo3BOJISIET ee 00pabaThiBaTh KPOME JKENITO-3€J1CHOTO
ocBelleH s (OTOIab0paTOp UM €IlE U MPU OP AHKEBOM U HKEIITO-0p aHKEBOM €€ O CBELICHHUU.

Hopwmanbhas np ogoimkutenbHOCTh nposiBiieHust B np osisutene Ne 1 ot 1,5 no 2 mun npu 20°. B stom
nposiBUTENe N300p aXKeHre MOy yaeTcss 4ep HO-KOp MUHEBBIM. B rupoxuHOHOBOM mposBurene (peuent
CM. B § 57) M300p @KeHHIO MOXKHO MPHAABATh TOHA OT TEIUIO-KOP UYHEBOI'O JI0 KPaCHO BATO-KOP MYHEBOTO.
Byaney croitunBocts y «Kontabpom» HeOGosbIIas, 3-3a YErO NP OJ0JDKUTEIbHOCTD TP OSIBIICHUS HEOOX0-
MO BBIZIEPKMBATh TOYHO. B mposBUTENSX, comeprkammXx OpoMuCTHIH Kamuii Oonmee 1,5 ¢ Ha 1 7,
¢orobymara Byamupyer memieHHee. «KoHTaOpoM» O4eHb 4YyBCTBUTENICH K Pa3IMYHBIM 3arpsi3HEHHUSM
P OSIBUTENIS.

M HKp OKp UCTAJUTBI  CBETOYY BCTBUTEIBHOTO cliosi «KoHTaOpom» BechbMa Mallbl, MO3TOMY Ha JTOU
¢$hoToOy Mare Xop o110 BOCHP OU3BOATCS MebYaiie IeTaly HeraTusa.

3HAYUTENBHBIA  TOJIG3HBIM HMHTEpBal JKcrmo3mimid y  «KoHTaOpom»  1MO3BOJSIET  TOJYYaTh
y IOBJIETBOP UTENIbHBIE OTIIEY aTKH C HEraTUBOB C OOJIHIIIMM UHTEP BaJIOM IIOTHOCT €.

Coxpansiemoctb potodymaru «Konrabpom» 12 mecsiues.

Xnopocepeodpsinbie (poTodymaru. Xiiopocepeop ssHpie (poToOyMaru UCIONb3YIOT B Xy 0KECTBEHHON
U TexHu4eckoil ¢ortorpaguu. OHUM H3rOTOBJISIOTCA JABYX COPTOB: C MPOSBJICHUEM U C BHUIHMMBIM
nedaranueM. [locnennuii copT ceiiuac Majo p acp OCTp aHEH.

Xiopocep eOpsiapie GOTOOYMaru ¢ Mmp OsIBJIGHHEM 00JIafaf0T OOJIBIION KPOFOIIEH CIO COOHO CThIO, UTO
MO3BOJISIET TOJIy4aTh Ha (POTOOTHEYATKE HE3aBUCHMMO OT BHUIa MOBepXHOCTH (oTOOyMmaru riry Ookue
yepHble TOHA. Ha TIISHIEBBIX cOpTax XOpOIIO TepeNatoTcs MeNbYallliue JeTalyd HeraTuBHOTO
u300p @KeHUsl, 0COOEHHO B CBeTax. JTO CBOHCTBO (oToOyMar OCOOEHHO WEHHO sl TEXHHYECKHX
CHHUMKOB, I/Ie 4yacTo TpeOyeTrcs TOYHO BOCIPOHU3BOAUTH MelbYalllMe JeTaau O0ObeKTa, HampuMep NpHu
nedatu Mukpodotorpaduii. ByaneycroitunBocts xmopocepeOpsHbIX (poToOyMar ¢ mposBIICHHEM
HeOOoJbIIast, MOATOMY WX HE PEKOMEHIy eTcsl P OBJISITh JOJIbINE, YeM yKa3aHo B peuente. Ha HuX Taxoke
JIETKO 00pazy ercsl KenTas By allb, 0COOCHHO B UCTOIIECHHOM WY 3arp SI3HEHHOM IIp OSIBUTENE U (PUKCAXKE.

®doTooTeyaTKu Ha XI0pocepeOpsaHbIX (OTOOyMarax XOpOIIO BHUPHPYIOTCS B pa3jIMYHbIE IIBETA,
KpOMe TOHA Cenusi, B KOTOPBI OKpalluBaTh MX HE PEKOMEH/Y €T M3-3a HEKPAaCHBOT'O PBDKEr0 OTTEHKA
300D AKEHHUS.

K sToMy Buay oteuectBeHHbIX (HOTOOY Mar OTHO CSITCH «DPOTOKOHT» U «APHUCTOTHITHAS».

«@omoxoumy. Bpllyckaercss 1IECTH HOMEPOB KOHTPACTHOCTH: OT HopmaidbHOW Ne 2 1o
ocobokoHTpacTHOH Ne 7. TTo nmoBepxHOCTH: OCOOOTIIsIHIEBass U THCHEHAs. [1o ToximmHe (HOTONOIOXKK U:
TOHKAasi ¥ Kap TOHHOM IUIOTHOCTH.
®oto0yMara Ha THCHEHOH (HOTOMOI0KKE BBIp a0aThIBACTCS M CKIIOYUTENHHO Kap TOHHOU mioTHOCTH. [1o
BETY
TOJILKO Oenasi.

O6pabotky «®DOTOKOHT» BEAyT TMPH JKENTO-3€JI€HOM WIH SPKOM OPAaHKEBOM OCBEIIECHUN
(dhoTromabop arop uu.

dotrooTrneyaTku Ha 3TOH (QoroOyMmare OTIMYAIOTCS OUYEHb OOJIBIIONW YETKOCTHbIO, MOBBIIIEHHBIM
TJISHIEM, YHUCTOTOHM CBETOB, IIyOMHON TeHel M HaluyueM y HW300paKeHHs MeNnbYaillmxX aeTaeil.
M atoBbie poTOOy Maru Tak:ke Jar0T IIy OOKHE Yep Hble TEHU M YU CThIE O eJIble CBETa.

CBeTo4y BCTBUTENBHOCTh (DOTOOyMarn He3HauHWTeNbHAas W CWIBHO yMEHBIIAETCS C MOBBIIICHHEM
CTENIEHH KOHTPACTHOCTH, IMO3TOMY OHAa MCHOJIb3YeTCs MpeUMYLIECTBEHHO /s KOHTAaKTHOM Ne4aTu.



ToJbKO ¢ MaJIOTUIOTHBIX HETaTMBOB MOYKHO JI€JIaTh YBEIMYEHUS HeOOIbIIoro Macmraba.

[IponomxurensHocTh nposiBiaeHUs 1—1,5 mun. «POTOKOHT» HEAOCTATOYHO BY ajleyCTOWYMBA,
MIO3TOMY HE pEKOMEHJY €TCsl BECTH IIP OSBJICHHUE JI0JIbIIE, YEM YKa3aHO B peuente. B 3arps3HeHHOM min
HCTOIL€HHO M TP OsIBUTEJIE 1 0 COOEHHO B (PUKCaKe OHA CKJIOHHA JJaBaTh JKEIITY IO BY allb.

Coxpansiemoctb Gotodymaru «PoTokoHT» 12 MecsLeB.

«Apucmomunnasy. Bbllly cCKaeTcsl MO CTENEHW KOHTPACTHOCTH TOJNbKO MATKOM No 1 Ha risHueBoi
doromoiokke Oenoro IBeTa, TOHKOW M KapTOHHOM IUIOTHOCTH. JTO (QoToOymara ¢ BHUAUMBIM
neyaTaHueM U MMeeT KpailHe HM3KYI0 CBETOUYYBCTBUTENIBHOCTH. [103TOMY €€ MCrosib3yIOT TOJBKO JUIsS
KOHTAaKTHO I Ie4aTy Ha MpsIMOM cojiHeYHOM cBeTy. [lo 3Toil npuunHe ee MmakcuManbHbeIi popmar 13x18
oM.

[Ipu »skcoHmpoBaHMM Ha HeEW oOpaszyercs BuauMoe w3o0paxkeHne. Korma OHO JOCTUTHET
JIOCTaTOY HOM TUIO THOCTH, OTTIEYaTOK OOpabaThiBaeTcsi B BUP aK-(PUKCA)KE — PacTBOPE, OJTHOBPEMEHHO
3aKp EIUISFOIIEM U OKp alllMBAIOIIEeM H300p a)KEHUE B KOP MUHEBBIN IIBET P a3IUUHBIX OTTEHKOB (cM. § 68).

Ouyenp OONBIIOW TOJNIE3HBIN HHTEPBAl OHKCIO3ULMHA M 4Ype3BblYaiiHasi MEIKO3ep HUCTOCTb
CBETOYY BCTBUTEIILHOTO CIIOSI TO3BOJIAIOT MOJIydYaTh Ha «APHUCTOTUIHOW» (GoToOymare u300paxeHus,
XOpOILIO JETAIMPOBAHHBIE, CO 3HAYUTEIBHOW TIpaJallMOHHOW IIKAION C HEraTuBOB, y KOTOPBIX
MHTEPBAI ONTHUYECKUX IUIOTHOCTENM BeCbMa pas3inyeH. Takas yHHMBEpCAIbHOCTb CBOMCTB JTOU
($0oTOOY Maru Mo3BOJISIET BBIITY CKaTh €€ TOJIbKO OJIHOM CTENEHU KO HTP aCTHOCTH.

«ApucrotunHasi» (GporoOymara MmI0X0 COXpaHsIercss — rapaHTUHHBIA CPOK €€ TOAHOCTH 6 MecsLeB.
Crapenne OyMmaru BbIpakaeTcd B TMOSABJICHUM S>KENTH3HbI CHadala Ha Kpasx, 3aTeM MO0 Bcei
noBepxHocTH jaucta. [loxenTteBmas ¢orodymara Aaer CWIbHYIO Byalb. BbilyckaeTcs MeTKUMU map-
TUSIMU.

Homo6pomoxiopocepedpsinbie horodymarn. OTIMUUTENbHAS 0COOEHHOCTh TAKUX (hOTOOYMar —
00JIbILIOE COJIEp)KAaHUE B CBETOUYBCTBUTEILHOM CllO€ HOaucToro cepedpa, YTo W SBISETCS Hp MIMHOMN
OKpallMBaHUsi W300paXeHUs BO BpEMs MPOSIBICHUS B 3€ICHOBATHIC I[IBETA PAa3JIMYHBIX OTTEHKOB.
[{BeToBasi TOHAIHHOCTh W300pKEHUS 3aBUCHUT OT BEIWYMHBI BBIJCPIKKH, TEMIIEPATypbl U BpEMEHH
TP OSIBJICHUS.

HNonob6p omoxitop ocepedpsinas (poToOymara uMeer HeOOJBIIYI0 CBETOUYBCTBUTEIIBHOCTh, MOITOMY
€€ UCIOJIb3Y FOT TOJIBKO JUUISl KOHTAaKTHOW NeYaTH. .

OTeuecTBEHHAs TP OMBIIIIEHHO CTh BBIITY CKA€T OJAUH COPT 3TOro tura GotodyMaru — «omokoHT.

«Hoookonmy. BelpabaTeiBaeTcs Tpex CTereHeil KOHTpacTHOCTH: Markas Ne 1  HopManbHas Ne 2 u
Ne 3. ITo noBepxHOCTH: TJIsTHLIEBAs, MOy MaTOBasi, MaToBast M THUCHeHas. [1o TommuHe (HOTOMOITOKK H:
TOHKas ¥ Kap TOHHOM muioTHOCTH. [1o nBery: Tonbko Oenas.

«MongokoHT»  00pabaThIBAIOT NPH  JKENTO-3€JI€HOM  WIHM  JKEITO-OPAaHKEBOM  OCBEIICHUU
¢dortonaboparopun.

VY ¢porobymaru «MOJOKOHT» OTHOCHUTEIBHO OOJBIION MOJIE3HbIM MHTEpBAI 3KCIO3ULHH, TIO3TOMY
Ha HEW MOXKHO TieYaTaTh HETATHBBI CO 3HAYUTEIbHBIM WHTEP BAJIOM IDIOTHOCTEH. M300p askeHre Ha Hel
OOBIYHO XOP OIIO JETATHP OBAHO. .

HopmanbHast np og0mKUTENLHOCTh NposiBieHUs B np osiBurene No 1 — okono 2 mun. «ogoKoHT»
MMEeT MOHIKEHHY 10 By ajley CTOMYMBOCTD, TIO3TOMY TP OSIBJISITH €€ NP U TP aBIILHOW BbIep xKKe Ooinee 3
MUuH HE CIlely €T, iHaye Ha (oTooTIeuarke oOpasyercs xenrtast By alib. OHa MOKET BOSHUKHY Th U B TOM
ciyd4ae, Korjaa (oTooTrnedyaTku (GUKCHUPYIOTCS B OOBIYHOM WM HCTOINEHHOM 3akpenurene. [lo aToi
NpUYMHE HMX PEKOMEHIYEeTCs 3aKpeuiATh TOJNbKO B KuCIoM ¢ukcaxe. Hamo 3ameruts, 410 B
HCTOLLIEHHOM IIp OSIBUTENIE HENb3sl IOJYUYUTh YHUCTHIE 3€JIEHBIE 1LIBETA, IO3TOMY IIpOSIBJIEHHE JIy Yllle
BCEI'0 BECTU B CBEKEM PACTBOPE.

CoxpansieMoctb «MogokonT» 12 mMecsnes.

30. POTOBYMAI'M CIHIEHUAJIBHOT'O HASHAY EHU A

®oTOOYMaru CreruaaTbLHOTO HAa3HAY €HUS TP €IHA3 HAYAIOTCS I Pa3IUYHBIX TEXHUYECKUX meneid. M x
NpUMEHEHHE B HACTOSIIICH KHUT € HE M3JIaraeTcs, ModToMy (GoTorpaduueckue cBoicTBa 3TiX Goroldymar
ormcaHbl Kparko. [To poxy mpumeHenns GotoOymaru CrienaTbHOTO Ha3Ha4 €HUs, KaK yIKe Y Ka3bIBAIOCh,
JIETSATCS Ha JIBE TPYIMIBL: P ETUCTP UPY IOIIHE U P TP Oy KIIMOHHBIE.

®otodymarn peructpupyoume. OHA HUCHONB3YIOTCS IS 3aIUCH  Pa3IMYHBIX KOJeOaTelbHbIX
npoueccoB. s ATUX 1ened OTEYeCTBEHHAs TNPOMBIIUICHHOCTh BBIIY CKACT O CYULIOZ PAPHYIO,
celicmoepaghuyro, Gomomeneepapuyio m anekmpoxapouoepagpuyro  pomobymacu. OHU  SABISIOTCS
Op omocep eOpsSHBIMHU, BBICOKOYY BCTBUTEIBHBIME (OTOOYMaraMu, CEHCHOWIU3UPOBAHHBIMU K JKEITO-
3eneHoi odnactu crekTpa. CeHcuowI u3anusi p OM3BOAUTCS TSl IOBBIIIIEHHUSI CBETOYY BCTBUTENILHOCTH.

Peructpupyronme ¢orodymarn UMEIOT MOTyMaTOBYIO WIM TISHICBYIO TOBEPXHOCTh U



BBIp a0aTHIBAIOTCSI B BUJIE Py JIOHOB pa3HOM IIMP MHBI U JUTUHBL, ¢ Tiep hop armeit u 0e3 Hee.

OOpabaThIBatOT MX TP U TEMHO-KPaCHOM O CBeIeHU U (OTO1a00p aTop UH.

I"ap anTHiiHBINA CpOK XpaHeHus 12 mecsues.

PenpoayknuoHnnbie M JOKyMeHTHbIe (poToOymarn. OHU UCIIOJIB3YIOTCS JJIsl HOJYYEHUs] KOMHHU C
NOJIy TOHOBBIX M IITPHUXOBBIX OpPWIMHAIOB — PHUCYHKOB, 4YepTexed u Tekcra. OTedecTBEHHAs
P OMBIIIJIEHHO CTh BBIITY CKAET CIIEAY FOIIME cCOpTa TakuX (poTtoOymar: pediekcHas, JOKy MeHTHas!, Kap To-
rpaduueckas co CbeMHBIM cioeM, ¢oTocTarHas, «TexHokomup» u ¢oToOymara ¢ oOpareHrnemM
(peBepcuBHas).

Domobymaca pepaexcuas «Pomokonupy. llpenHasHawaercs A KOMUPOBAHMSA P a3JIMYHBIX
opuruHanoB 0e3 (oToanmapara, isi 4ero O Ha NP UBOJUTCS B KOHTAKT C P €IP OY LIUPY EMBIM Op UTHHAIO M.
«DoTtokonup» HMMEET MaIy CBETOUYBCTBUTEIBHOCTh U BBICOKHMM KOHTpacT. [lockonbKy 5SKCIOHU-
pOBaHME BO BpeMs IeyaTH MpOU3BOAUTCS depe3 (OTOMOUIONKKY pediiekcHOM ¢poTtoOymaru, To As ee
U3TOTOBJICHUS HCHOJIb3YEeTCd TOHKas OyMakHas OCHOBA, MMeIOIas OOJbIIyI0 paBHOMEPHOCTh IO
TOJIIMHE. bap UTOBBII MOACION Ha MOJJIOKKY HE HAHOCHUTCS, TaK KaK ATO yUIMHWIO OBl BBIIEPIKKY NPHU
nevaTHu.

PucyHku win TekcT, KOMHpyeMblii Ha pediiekcHO# GoToOymare, MOTydaroTcs OeIbIMA Ha TEMHOM
¢doHe U 3epKaJbHO OOpAaIlEHHBIMHU, T. €. KONMS MpEACTaBJISET COOOM HEraTMBHOE HM300paXeHHe Ha
Oymare. UToObI Moy YuTh (OTOOTIIEYATOK C YEPHBIM TP IMBIM PHUCY HKOM MJIM TEKCTOM Ha Oerom ¢oHe,
Oy MKHBI HETATUB M€Y ATAIOT HA TaKoM ke pediekcHol (o ToOy Mare.

«Dotokomup»  00pabaThIBalOT TNpPU  SIPKOM  OpAHXKEBOM  OcCBelleHudn  (oromaboparopum.
[Ip onomkurenbHOCT Mp osiBJIeHUs B nip osiButene Ne 1 okoso 1,5 mun.

Pednexcnas ¢potobymara Bely ckaercs GpopmarHoii oT 9x12 1o 24x30 cm u B pyJIOHax.

Domobymaca odoxymenmuas. llpencraBnsger coOOH BBICOKOYYBCTBUTEIBHYIO OpoMocep eOp siHy 10
TOHKY 0 (hoTOOYMary ¢ K03 UIMEHTOM KOHTP aCTHO CTH, PaBHBIM IBYM. E€ CBETO UyBCTBUTEIIBHBIN CIIOM
COCTOMT W3 MENKO3€pHUCTO M 3 My JIbCHH, HAHECEHHOH Ha (OTOMOIOKKY Oe3 Oap MTOBOTO MOACIOs. DTa
¢doroOymMara HCTIONB3yeTCs ISl pa3MHOKCHHS TEXHHYECKOH JIOKYMEHTAlliH, B OCHOBHOM YepTEKEH,
BBITIOJTHEHHBIX Ha BarMaue. [IpenBapurenbHO Op UTMHAJ, MOJUIEXKAIIMI Pa3MHOXKEHHIO, P eIp OAY LIUPY 0T
Ha KpynHOhopmaTHyto (orormteHky win (oromtactuHky (ot 13 X 18 cm), Tak kak manodopMaTHBIHA
HEraTuB He 00 ecleyrBaeT MOy YeHHE Ha O TIIeY aTKe TO HKUX JTMHU I, MEIOIII M XCS Ha 9 ep TEKE.

OO6paboTka HOKyMeHTHOH (QoTroOymaru TPOM3BOAUTCA TMPHU  SPKO-KPACHOM  OCBEIIEHUHU
¢doronaboparopuu. IlpomomxurenbHOCT mposiBieHuss B mpossurene Nel—2 mun. Ota ¢dorolymara
BbIITy ckaercst popmatom 45x50 cm.
domocmammuas gpomobdymaea. Ilpencrapnsier coborr OpomocepeOpsHy0 (HOTOOyMary U BBIITY CKAeTCs
JIBY X COPTOB: HET'aTHBHAS M TIO3UTUBHAS.

HeraruBnas ¢orocraTtHas goroOymara M3rOTOBJISETCS Ha TOHKOM HeOapHUTOBaHHON (DOTOTMOMIONKKE.
Ee cBeTouyBCTBUTENBHBIM CIOH HMEET OpPTOXPOMATHMYECKYIO CEHCHUOWIM3AIMI0O U MOBBILICHHY O
4y BCTBUTEJIBHOCTh, TIOATOMY €€ 3ap Ky B armapar JUlsl p enp oy IMp OBaHHs, TaK Ha3bIBaeMblil (hoTOCTaT,
U 00paboTKy TPOU3BOMAT NMPH TEMHO-KpacHOM ocBemieHuH ¢otonaadboparopun. OOBeKTHB (oTOCTaTa
uMeeT 000pauYMBaIOIIY 0 TPHU3MY, MO3TOMY TNPH ChEMKE W Tocienyromei oOpaboTke Ha ¢GoTOOyMmare
oOpazyercs NpsMoe HeraTMBHOE M300pakeHue, T. €. TEKCT U YepTeX IMOJydaroTcsi OelbIMM Ha TEMHOM
¢done. C obopauuBaromieit mpu3Moii p enp o1y Upy FOT, KOTAa HEOOX0IMMO MOy YUTh TOJIBKO 1—2 KOmuH.

[TosutuBHas ¢otocrarHas (oToOymara ¢ MaTOBOM WIIU TJISHI[EBOI NOBEP XHOCTHIO U3TOTOBJISAETCSA
Ha TOHKOW OapuTOoBaHHOW wWinM HeOapHUTOBaHHOW (oTOMOIOKKE. Ee CcBETO4yBCTBUTEIHHOCTD
3HAYUTEIHHO HHUJKE, YeM Yy HeraruBHoW ¢oTtocraTtHOM (oToOymarn. OHa mTpenHazHadaeTcs IS
KOHTAKTHOI'O Pa3MHOXEHHS pPEenpoAyKIMil OpHUrMHAIOB, IOJIyYEHHbIX HAa HEraTUBHOM (hoTocTaTHOM
dborobymare. B 3ToM ciydae CheMKYy Ha HEraTUBHYI (OTOCTaTHYI (oTtodymary mpOou3BOIIT
00BEeKTUBOM 0 €3 000p aunBarOLIEeH MPU3MBI, T. €. TOJTy YalOT 00p allleHHOE HEeraTHBHOE W300p aKeHHe.

dotocrarHast ¢oToOyMara BbIITy CKaeTCsl TOJIBKO B Py JIOHAX.

[IposiBsttoT 06a copTa poToOyMar B 0OBIYHOM MO3UTUBHOM Tp osiBuTese Ne 1.

Pesep cusnaa ¢pomobymaea. Vicnonb3yercst Uisl MOJyYeHHs NPSMOW MO3UTHBHOW KOMHMH B OJHOM
HK3EMIUISAP €, MUHY 51 HETaTUBHBIN TIp OLIECC.

PeBepcuBHas (QoroOymara wu3rotoBisiercss Ha (OTOMOUIOKKE C TIOBBIIEHHOW MEXaHUYECKOM
NP OYHOCTHIO U MaJIOW Ha0yXaeMOCThIO B pacTtBopax. Jljis mpumaHus 3TUX CBOMCTB Ha (POTOTIOJIOKKY
HAHOCSIT BOAOCTOMKH € JIAKH.

Briny ckaercsi Tonbko B pysoHax mmpuHod 21 cw u gmmuoit 100 m AByX COpTOB: HOpMalbHasi C
K02( PUIMEHTOM KOHTPaCTHOCTH, paBHbBIM 1,2, u KoHTpacTHas ¢ y—1,5. CBETOYYy BCTBUTEILHOCTh 000N X
coptoB He Hxke 100 ex. TOU.

PenponyimpoBanue Npou3BOAAT Ha CHEHUATbHBIX amnmaparaX, OOBEKTUB KOTOPHIX CHaOXeH
obopaunBaromeld npusmoil. OOBIYHO penpoayKIMOHHBIN ammapar ObIBaeT COCIMHEH C IPOSBOYHO-



CYy LIWJILHOM MAaIIMHOM, YTO MO3BOJISIET MEXAHWU3HUPOBATh NPOLECC MOJYyYEHHS KOMUM C JOKYMEHTOB.
O06paboTky ¢GoTOOY Maru Imp OM3BOAAT B PaCTBOpax /i 0Op allieHusI .

Kapmoepaguueckas ¢pomodymaza co cvemuvim cinoem. IlpencraBiser coboit Opomocep eOp siHy to
¢dboTobymary HOpMaJbHOW KOHTPACTHOCTH C HENPO3payHbIM M MPO3PAuyHbIM CHEMHBIM CHIbHO
3a1y OJIEHHBIM MY JIbCHOHHBIM ciioeM. [1epBBbIii cOpT BBIMMy CKaeTcs C TIISHLEBOM MOBEP XHOCTHIO, BTOP O
— ¢ mnoJuymaroBoil. CBeTO4yBCTBUTENBLHOCTh o00OouXx copToB—2—4en. ['OU. Drta ¢orolymara
UCTIONB3Y eTcsl B Kap Torpaduu U npu GOTOMOHT XKe.

Bo Bpems 06paboTtku kap Torp apuieckoi ¢oroOyMar, KOTOpy o Mp OU3BOIT B OOBIYHBIX PACTBOP aX,
SMYJIbCHOHHBIA CJIOW C Hame4aTaHHOW MIKAIOW WM HAJIIHUCHIO OTHENAeTCs OT MOMI0XKH. OH oueHb
TOHOK, TIOTOMY HAJMWCh WM IIKana, Oydydd HAKJICCHHOW Ha KapTy, MOYTH HEOTIMYMMa OT Oymaru, Ha
KOTOP OM OHa M3TOTOBJICHA.

«Texnokonupy. IlpencraBisier co00i KOMIUIEKT, COCTOSIIIMNA M3 HETaTUBHOW W TIO3WTUBHOM OyMar,
B3aMMOJICCTBHE KOTOPHIX OcHOBaHO Ha nud@y3Hom mporecce (cMm. «B Beaenuer). [IpenHazHauaercs
JUIst OBICTP OTO TIOJTY YeHHs KOTHH € TeYaTHBIX U3AaHUH, PYKOIHUCEH U yep Texe .

HerartuBnas ¢oroOymara «TexHokomup» MMeeT HE3HAUUTENbHYIO CBETOUYBCTBUTEIHHOCTH (0,1—
0,15 en. 'ON) u BBICOKHMIT KOAP(HUIMEHT KOHTPACTHOCTU (OKOJIO 2,5). DKCIOHHUPOBAHUE JOKYMEHTOB
NP OU3BOASAT KOHTAKTOM Ha CIELIMAIbHOM CTAHKE MPH MCKYCCTBEHHOM WM €CTECTBEHHOM OCBEIIECHUU
MOMEILEH YIS, CIIerKa 3aT€HEHHOTO OOBIY HBIMH IIITO P aMU.

[To3utuBHAass OyMara HECBETOUYyBCTBUTENbHA. B ee cocraB BXOJSAT: NPOSIBIMIOLIEE BEILIECTBO,
THOCY JIb(haT HaTp Usl U MeJIbYaM e YacTHLbl METAJNINYECKOT0 WM CEpHUCTOro cepedpa.

DKCMOHMp OBaHHAsi HeraruBHass (oToOymara NpMBOJUTCS B TECHBIM KOHTAKT C MO3 UTUBHOM Oy Maroi,
JUISL 4ETO OHU CKJIAABIBAIOTCA CIIOW K CJIOI0 U NP OTATHBAIOTCA B TeueHue 1—1,5 mun Mmexmy pe3nHOBbIMU
BAJIMKaMU CH eI AIbHOTO NP OSIBOYHOTO CTaHKA.

IIp osiBiIeHME BeneTcsl B Mp OsSIBUTEINIE:

Cyabdurt HaTpusi 6e3BOAHBIMN ...... S0 T
I'mapocyaburt HATPUA ...oeee.. 14T
MeToJI «oeeeevnerseneee 10T

I'MApPOXMHOH .....ccceeeee.. 6T

Kanuii OpoMHCTBIH ..cuueeeeee ST

Hatp eaxmii .......cce.... 18T

JIMMOHHAS KHCIO0TA .ceeeeenne. 1,06 T

B stom pactBope HeraruBHas (oroOymara MposiBIsS€TCS 3a HECKONBbKO ceKyHI. OIHOBpPEMEHHO
HEIKCIIOHUPOBAHHBIE TIPHM Ie4YaTH TaJoreHHIbl cepedpa HeraTuBHOM (oToOymaru pacTtBOpSrOTCS
THOCY JIb(haToM HaTp Usl, HAXOASIIMMCS B 1O3UTUBHOM OyMmare, 1 qudPyHAUPY FOT U3 HEraTUB HOT'O CJIOS B
MO3UTHBHY 0 Oymary. B Heil pacTBOpeHHbIE TaJOTeHHU bl cepedpa BOCCTAHABJIMBAIOTCS HAXOIAIIAMCS B
CIIO€ TPOSIBISAIOIMM BEIIECTBOM B METANIMUECKOE cepedpo, KOTOpOe OCaXJaeTcsi OKOJO ILIEHTPOB
KOHJECHCAIUM, MpEeJICTaBIIOMMX COO00H Menbyallliie 4YacTUlbl METAUIMYECKOI0 WM CepHOKHUCIOTo
cepebpa. B pe3ysibTare Takoro BOCCTaHOBJIEHUsI 00p a3y €Tcsl MO3UTUBHOE M300p aKEHHE.

ITocne okoHuaHMs mpoliecca HeraTHBHAs M TMO3UTHBHas OyMaru OTJIESIOTCS OJHA OT JpYyTOil
HeratuBnast ¢oroOymara BTOpHMYHO HE MCMONb3yeTcs. Takum oO6pa3oM, 3TOT MpOLEcC MO3BOJISIET OYEHb
OBICTP O MOy YaTh B OJTHOM AK3EMILISAP € KOIHU JOKY MEHTOB.

31. POTOBYMAT A C PEI'YJIMPY EMOM CTENEHBIO KOHTPACTHOCTH

®otorpaduueckas  Oymara ¢  peryjJupyeMod  KOHTPAcTHOCTbIO  NpENCTaBIseT  coOoil
CBETOUY BCTBUTEIbHBIA MaTepuas, MO3BOJSIOUIMNA MOJNydaTh (POTOOTHEYATKH HOPMAJbLHOTO KauyecTBa C
HETaTHBOB C P a3JIMYHBIM WHTEpP BAJIOM OINITHY €CKUX TUIOTHO cTe . Takum 00p azom, 1o Jo0HBIE (OTO Oy Maru
SABJISIFOTCS B UI3BECTHOM CTEMEHN Y HUBEP CallbHBIM ()O TOMATEP HATIOM.

W3MeHeHne creneHn KOHTPACTHOCTH (OTOOyMaru OCyIIeCTBISETCS NpPHMEHEHHEM MpU TedaTH
Pa3JIMYHO OKPAIIEHHBIX CBETOQUIBTPOB, KOTOPbIE MOMELIAIOT MEX/IY HEraTHBOM M MCTOYHHMKOM CBETA.
Takoe cBoiicTBO (poTOOYMaru 00y CIOBJIEHO TEM, YTO €€ CBETOUYY BCTBUTEIILHBIN CIIOM COCTOUT U3 CMeCH
IByX Qororpaduueckux HSMyJIbCHHA: MAJIOKOHTPACTHOM M  KOHTpacTHOW. OpjHa  SMyJbCus
CCHCUOMIM3MPOBAaHA KpacuTeleM, KOTOpBI HeoOpaTuMo afncopOMpoOBaH Ha MUKpOKpHCTAIIaX
rajoreHuaa cepedpa, Ipyrai — HE CEHCHO WIM3UpOBaHa. Y HEKOTOPbIX THIIOB TakuX (poTOOyMar ceHcu-
OMTM3UP Y IOT KpacuTesiMu o0e GoTorp adueckue smy JibCUH.

B nabop cBerodmwibTpoOB, IpmiaraeMeix K porodyMaram ¢ p eryjmpy eMol CTEeHbI0 KOHTPaCTHOCTH,
BXOJISIT CBETO PUIBLTP bI: CHHUH, ITy P TIyp HbIH, KEITO-OP AH)KEBBI M U 5K €11 ThIH.



[Ipu meyatm HeraTHMB OCBEMIAIOT Yepe3 OJWMH W3 OITUX CBETO(QUIBTPOB, OTYETO H3MEHSETCS
CHEKTP ATbHBIA COCTaB CBETA, JCHCTBYIOIIETO HA CBETOUYBCTBUTENBHBINA CI0i (poToOymarun. Hampumep,
SKCIIOHHPOBAHUE TMPOM3BOIAT 4epe3 JKENThli CBETO(GWIBTP, TNOIJIOIAIOMIMI, KaK W3BECTHO,
KOPOTKOBOJTHOBYIO 4YacThb CHEeKTpa (CuHe-ToiayOble Jyuw). B 3ToM ciydae Ha MHKpPOKPHCTALIBI
HECeHCUOWIM3UP OBaHHOW HMYJIbCUM CBET JieicTBOBaTh He OyJleT, a Ha CEHCUOWIIM3UpP OBAHHbIE
MUKPOKPHUCTAIIBI ~ TOJEHCTBYET M BBI30BET 00pa3oBaHHE CKpPBITOro m3o0paxkeHnus. Ecmu
CEHC MO N3P OBAHHASL MY JIbCUSI TI0 KOHTPaCTHOCTU « MATKAs)», TO TMOJ XK ENThIM CBETOQUIHTP OM MO JKHO
revyaTaTh HEraTuB C OOJIBIIMM MHTEPBAJIOM ONTHYECKUX IUIOTHOcTei. Korna HeratuB mMeer HeOOJbIION
MHTEPBAJ ONTHYECKUX IUIOTHOCTEH, Tpedyercs ¢oroOymara ¢ OOJBIION CTENeHbIO KOHTPACTHOCTH.
Torna medatb HajgO TPOM3BOAWTH, UCHOJIB3Y Sl KOHTPACTHBIH KOMIIOHEHT CBETOYYBCTBUTEILHOTO CIIOS.
OTO0 MOXHO clenarb, Ieyaras uYepe3 CHHHHA CBETOQWIbTP, MOTJIOLIAIOIIMN >KENThle Jy4H CBETa,
UCITy CKaeMble MCTOYHHMKOM CBETa KOIMPOBAIBHOIO ammapara. B 3ToMm ciyuae cKpbIroe HM300pakeHue
BO3HUKAET TOJIbKO y HECEHCHO WIM3UP OBAaHHBIX MHUKDPOKpPHUCTAJUIOB rajoreHuaa cepedpa. M B mpouecce
NpOSIBJIEHUST TIO3UTUBHOE M300pakeHHE OyIeT MOCTPOEHO TOJIBKO cepedpoM STHX MHKP OKpUCTALIOB.
M HKp OKp UCTAILITBI CEHCHOMI M3UP OBaHHbBIE Oy Iy T y TaJieHbI NP U (DUKCUP OBAHUH.

Hano 3aMeTuth, 94TO IIMP OKOTO P actp OCTp aHeHHUS 10100 HbIe (HOTOOY Maru He MOy YMITH, TaK KaKk Ha HUX
MOJKHO TIeYaTaTh HeT aTUBBI, HHTEP BATbI ONITHYECK UX IUTIOTHOCT € KOTO P bIX HE3HAY UTEITHHO O TIIMYAIOT CST
IpyT oT npyra. OTeyecTBEHHas TP OMBIIUIEHHOCTh TaKy 0 (poToOy Mary moka He BBIITy CKaeT.

U3n001ceno enusaHue geuduHbl 8b10 ePIAHCKU HA NO3UMUBHOE U300padiceHue,
paccmompensbl OCHOBHbIE YCII08USL NPABUTILHOZ O 80CNPOU3BEOEHUSI MOHO8 8

Hez2 amueHOo-nO3UMUBHOM npoyecce U YCMAHOGIeHbl NPa 8ula noobopa homobymazu K
Hezamugy. YceoeHue smux 60npocos, HecmMomps Ha HEKOMOPYIO UX MpPYOHOCHLb,

obne2 uum noayderue npu OAHHLIX NApPaAMempax He2amued ¢)omoomnedamxa,
HauIyuuie2 0 U3 603MOXNCHbIX. Bce onucannvie 3aKOHOMeEPHOCMU PABHO3HAYHBI KAK OJIs
KOHMAKMHOU, max u 0Jisl NPOEeKYUOHHOL neuamu.

OCHOBBI IIO3UTHBHOI'O ITPOLIECCA

32. BBIIEP)KK A ITPU ITEYAT A

dotorpaduueckas neyarb paszensercs Ha KOHTaKTHY 10 U [P OEKIIMO HHY 10. B miepBoM crio co0e neyaTu
B KONHMPOBAIBHOM CTaHKE (oroOymara NPUBOAUTCA B TECHOE COMPUKOCHOBEHHWE (KOHTaKT) C
9MY JIbCHOHHBIM CJIOE€M HEraTHBa, BO BTOPOM — HEraTHMBHOE M300paKeHHE MOCPEICTBOM OOBEKTHBA
¢dortoyBenuuurenss mpoerupyercs Ha (oroOymary. Kaxnipiii cmoco® uMeeT CBOM TEXHOJOT MUECK e
0COOCHHOCTH, OIHUCHIBAEMBIE B IO CIELY FOIMX I1aBaX. OOLINUM K€ SBIISIETCS IP OLECC 3KCIIOHHUP OBAHUs,
WIN BBIAEPIKKA, B pe3yJibTaTeé KOTOPOH CBETOUYBCTBUTENbHBIA CJIOM (QOoTOOyMaru mMojayduT Of-
HOBPEMEHHO Pa3Hble 9K CHO3ULMU. [IpHMUMHOM 3TOro sBIISETCS HEpaBHOMEPHOE OCIabiIeHHE CBETOBOTO
NOTOKA, W3JIy4aeMOr'0 MCTOYHHMKOM CBETa KONHMPOBATHHOIO CTaHKa WIM (OTOYBEIUUYUTENS, NMPU €ro
NP OXOXKJCHUH Yepe3 yYacTKH HErartuBa C Pa3JIMYHOM ONTHUYECKOW IUIOTHOCTBIO. YUMo 3KCIO3HIUI
3aBHUCUT OT YMCIIA [IOYEPHEHU I HEraTuBa C Pa3jMdHO U ONTUYECKOH IUIO THOCTHIO; HAIPp UMEP, HETATUB C
penpojyKIMel depTeka MMeeT TOJIBKO JBa TOHA: MPO3PavyHbId IITPUX M IUIOTHBIA ()OH, a HETaTuB ¢
JIETHUM CIO)K€TOM — JeCATKH TOHOB. IIpu omHOW M TO¥ ke Bbyiepxkke (oroOymara TOJA IEpBbIM
HETaTUBOM IIOJIY YUT JBE€ JKCIO3ULMH, a IIO0J BTOPBIM — JECIATKM dKcno3unui. PaccmoTrpuMm cHauaia
BOIIP OCBI, CBSI3aHHBIE C BBLACP ’KKOM IIP U MIEUATH.



Qnes
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Puc. 54.
POoTOOTNEUATOK TOJTyUEH PU HOPMATHHOM BBIIEPIKKE.
Jl1st mocTpoeHust 1300p K EHUS UCTIONb30 BaHbI
MTOYePHEHNSI BCel KpUBOH NouepHEHU poToOyMaru

BinsiHMe BeJMYMHBI BBUIEP/KKH Ha
Ka4eCTBO MO3UMTHUBHOIO M300pakenusi. Ha
puc. 54—>56 npencraBiieHbl TPU TUIWYHBIX
cllyyasi, MOSICHAIOUMX 3HAYEHHE BBIICPKKU
IpU NeYaTl HA OCHOBE CEHCHTOMETPMYECK UX
npencraBieHuil. PaccmatpuBas puc. 54, Ml
BHUIMM, YTO I0JI MAaKCHUMaJbHOM ONTHYECKO I
IUIOTHOCTH IO novep HeHUst HEraTuBa,
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00o3HaueHHOH D'® Ha TO3UTHBE NONYYWIOCh MUHHMAIbHOE IOYEpPHEHHE, ONTHYECKAs IUIOTHOCTh

Makc

I . o
kotoporo paBHa 0,02 (Touka d — Ha KpHUBOW MOYEpHEHHN MNO3UTUBHOIO ¢oTomatepuana). Ilox
MMHUMQJIbHOW ONTHYECKOW IUIOTHOCTHIO IIOYEPHEHHMM Heraruea, D% Ha TO3UTHBE MOy YWIOCh

MUH

nos

MakCHMaJlbHOE ToYepHeHnue, pasHoe D'” — 0,1 (Touka d'— ma KpHMBOH rnovepHeHuit). OcranbHele
NOYEp HEHUSL HETaTHUBA JAIM HA TIO3UTHBE TP OMEXY TOUHBIE TI0YEP HEHUS.
PaccmoTp eHHBIN ciydail COOTBETCTBYET MPABUILHOU B8blOEPIHCKE NPU neyamu. CBETOUYBCTBUTENbHBIN
CIIOW MONy4YWJI psAJl SKCHO3UIMH (B JAaHHOM NpHUMEpe — WIECTh), YKJIAIbIBAIOIIMXCS B IOJE3HBIN
UHTEepBal HKcrno3unuid. PorooTrneyaTok OyAeT XOpOLIMM, TaK Kak I TOCTPOEHHS H300p aKeHHs
UCIIOJIb30BaH BECh MHTEP BAJI MOJIE3HBIX ON TUYE CKUX U0 THOCTEH KP MBOM nouep HeHuil o ToOy Maru.

VY BennuuM BBIIAEPIKKY IO CPABHEHMIO C MNP E€ABIAYINEH, HapuUMeEp B 4YETBIPE pa3a, uYTO NPUBENET K
YBEIIMYEHUIO 110 Yep HEHUM BCEX Y YaCTKOB No3uTHBA. Ha npuBeneHHo i cxeme
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-l i Pucs S
PoTOOTIEUATOK NOJTyUeH NMpU nepenepxke. s
-1.0 MO CTPOECHUSI 130 Op &K CHHUSI HCITON B30 BAHBI
MOYEPHEHHUS BEpXHEH YaCTH KPUBOH IOYEPHEHU A
dhoTodymarn
7 o8
SN B (puc. 55) 3TO BBIpA3HTCA IEpEMEILCHUEM
I joioa  OTTHHECKHUX IUIOTHOCTEH  IOYEp HEHHUU
g t . MIO3UTHBA BBEPX [0 KPUBOU MOYEP HCHUI B
i CTOpOHy OoJpIMX TUIOTHOCTeH. WM3-3a

o 0
. %& % BO3pAaCTaHusl SKCIO3UIMI MPU MEYaTH HA
Do Dey TO3UTHBE TOA D" | MOSydYdTCS 3Ha-

Mmakc”’

2 .
YUTENTLHOE TIOUepHeHUe (Touka d°), a moa D’ ¥ COCeHHM C HHM TMOJEM IIKATBl - MaKCUMAalbHOE

MUH
noyep HeHHe (OTPE30K @), T. €. TU JBA pa3HBIX MOUYEPHEHUs] HEraTUBa Iepelaay T Ha MO3UTUBE OJHUM
TOHOM.

OmucaHHBI cy4ail - nepedepoxcka npu newamu, pe3ynbraT KOTOPOW - CIHWIIKOM TEMHBIH, Oe3
CBETJIBIX MECT, MaJI0 KOHTP aCTHBIH ()OTOO TIIEY aTOK.

IIpousBeneM Teneps nevarsb ¢ BBIACP KKON, KOTOPas KOpoUe NepBOM B YEThIp € pasza. B aTom citydae Ha
¢dorolOymary Oy ay T AeHCTBOBATh MEHBIIIM € SKCIIO3 MUK, Y€M TP ¥ TIep BOM SKCIIOHUP OBAHHH, YTO BHI30BET
YMEHBIIIEHHE TOYEpHEHNW BCEX YYacTKOB TNoO3WTHBA. ['paduueckn 310 Ha puc. 56 TmOKa3aHO
Tiep EMEIeHN eM O NITUUECKUX TUIOTHOCTEH 1movyep HeHN i TI03 UTHBA BHU3 TI0 KP MBOM TI0Y ep HEHNWi B 001aCTh
MaJIbIX TWIOTHO CTEeH. [Ipu 3TOM psij INIOTHOCTEH HeraTtruBa (Ha cXeMe — J[Ba TOJIs ) «HE TP ONIeYaTaloTCs»,

TaK Kak SKCIO3MIIMM, MOCTymaBime Ha (GoTodymary depe3 D ¥ cocenHee ¢ HUMH IOJI€, HACTOIBKO

Makc

MaJlbl, YTO HC BBI3OBY T IIOCJIC IIP OSABJICHUA Ha q)OTOOTHe‘IaTKe 3aMCTHBIX IJId TJj1a3a ro4cp HCHH .

JaHHpIil criydail — HedodepacKu npu neyamu, pe3ybTar I<0T0p01?15— CIMLIKOM CBETIIOE, 06e3 psaaa
Jetaieil m3o0pakeHHWe, TOCTPOEHHOE TOoYepHEHUsIMU y4acTka d -d —(V KpuBO#Ml ToYepHEHUI
¢dhoToOy marmu.



1 Puc. 56.
POTOOTNEUATOK TOJIyUeH NPU Heno Aepxke. s
IO CTPOEHNS N30 0p DK €HHSI HCIIOM B30 BAHEI 10U EPHEHNS
HIDKHEH 9acTu KpHUBOH NoYepHEeHUH poTodyMaru
I[Ol'[yCTI/IMbIe OTKJIOHCHHUA BBIACPKKH

npu nevatu. Brigepikka Oy eT mp aBuIIbHOM,
€CcIM 3a BpeMs NpOsBJICHHSA, YKa3aHHOE B
UCIIOJIb3Yy EMOM peuenrte, OIITHY €CKast
IUIOTHOCTH IoYep HEHU 1 (b oToOy Maru
JOCTUIHET MaKCHUMaJIbHOTO 3HAYy€HUs, a €e
KpHUBasi MOYEPHEHUA NPUMET yCTOWYMBY IO
S dbopmy (cM. puc. 46). D10 Bpems paBHAETCS 2
uso O aih Mmun Ui OpomMocep eOpsaHbIX poTodymar u 1
Mun U XI0p 00p oMocep eOp sIHBIX U XJIop ocep eOpsiHbIX (poTOOYMar npu Mx oOpaboTKe B I OSIBUTEINE,
pexkoMeH1oBaHHOM (aldp nkamu GoToOy mar.

B sTOoM ciydae mosne3Hslii HHTEp Ball IWIOTHOCTEH (POTOOyMaru u ee mose3Hslid WHTep Ball KCIO3HUIIMI
JOCTUTAIOT MaKCHMAJbHOTO 3HAYEHHs, a CBETOYYBCTBHTEIHHOCTh — BEJIWYMHBI, HOPMHP OBAHHOM
TeXHUY €CKUMHU y CIIOBHSIMH. [IpW Np aBUITLHON BBIZIEPKKE, KAK yiKE yKa3bIBATOChH, I OJ0JKUTEIHHOCTh
NPOSIBJIEHUS MOXHO HECKOJIBKO YJJIMHUTh MPOTUB PEKOMEHJOBAHHOTO PELENTOM, 4YTO HOBBICHUT
CBETOUY BCTBUTEIIBHOCTh (OTOOyMarn W HE3HAYUTEIBHO YBEIWUYUT IUIOTHOCTh W300pakeHus Oe3
oOpa3oBaHus By ajlul.

Ecnu 3a Bpems np osBJIeHMs, yKa3aHHOE B peLente, n300pakeHne Ha (JOTOO THedaTke MOy YUII0Ch
HEOOJBINON IUIOTHOCTH, TO BBIIEPIKKA ObLIa HEJOCTATOYHOH, €CIM OYeHb IUIOTHBIM, TO (OTOOyMara
ObLIa Iep eIKCIOHUP OBaHA. B mepBoM ciydae nmpu MOBTOPHOM Ne4aTH BBIAEPIKKY HAJI0 yBEIMYHUTh, a BO
BTOP OM — Y MEHbBIIIUTb.

TodHOCTh oOmpeneneHust BBIACPKKA NpH (QoTorpapuyeckoil meuyard HAXOIUTCS B 3aBUCHUMOCTH

PaBEeHCTBA WIM HEPABEHCTBA IMOJE3HOrO MHIEpBala OKCIo3uuuid QoroOymarn (L) HHTEpBaly

IIOTHOCTEN HeraTuBa ( AD™).

Ecnu L, , pasao AD", T0O T€Op €TMYECKU TOJIBKO OHO 3HAYECHUE BbIJIEPKKH Oy IET 1P aBWIIbHBIM, NP U

KOTOP O ()OTOOTITEUATOK TIOJTy YaeTcsl Mp eBOCXOAHBIM. OJHAKO TP aKTHKA TIOK a3bIBAET, UTO B ATOM CIIy 4ae
3HAYMUTEIBHYI0 YacTh HETaTHBOB MOXKHO I1€4aTaTh C Pa3JIMYHBIMHU BBIJCPKKAMH, Ka>KAbIH pa3 MOy das
npueMIIeMbI pe3yJbTar. [Ipow3BeleHHbIE OMBITHI yCTAaHOBWIIM, YTO OTKJIOHEHHMS OT ONTHMAllbHON
BBIIEPKKM MOTYT JOXOIuTh 10 40% 0e3 CyIEeCTBEHHOTO H3MEHEHHs KauyecTBa OTIedarka. |akoe
HECOOTBETCTBUE MEXIy TpeOOBaHMEM TEOPUH M MPAKTUKU BHI3BIBACTCS BIUSHHUEM I1CHXOJIOTHYECKOTO
daxTopa.

Korga L, Gonpme AD"™, TeopeTHYECKM IPHM II€YaTH MOKET ObITh HECKOJILKO ONTHUMAJIbHBIX

BbIJIEp KEK, MUHUMaJIbHasl U3 KOTOPBIX JIaeT MeHee IO THBIN ()OTOOTIEUaTOK, a MaK CUMallbHass — OoJee
wIoTHeI M. OJIHAKO MpakTHKa IOKa3blBaeT, 4TO Jr00as W3 JOIy CTUMBIX BBIAEPIKEK, 32 PEIKUM HCK-

JIIOYEHUEM, JAET IWIOXOH (oTooTHedarok. B Tex cimyuasx, Korga Opu TakOM HepaBeHCTBe L, u AD"

MOJTY YalOT Y JOBIETBOPUTENbHBIA (DOTOOTIEYATOK, IOy CTUMbIE OTKJIOHEHHS B BBLIEPKKE OyIyT
HE3Ha4 UTeJTh HbI MH.

Ecnu L, menbme AD™ , To npu m1000¥ BBIIEPIKKE POTOOTIEIaTOK Oy €T 04eHb W10 XMM. OIHAKO U B

9TOM ClIydae MOXKHO MNOA0Oparh BBIAEPIKKY, IPU KOTOPOW Ha MO3UTUBE OyayT NEepelaHsl CpeiaHue
ONTUYECKHE IUIOTHOCTH HEraTWBa W YaCTUYHO €ro CHIbHBIE CBETa WIM Iy OOKHE TEHH, T. €. TaKOoH
¢dorooTrneyaTok OyJeT «Iydlmmm» W3 O4eHb MIOXuX. JlomycTiMble KoneOaHUsl TaKOW BBIICPIKKU €I
0osiee HE3HAUYUTENbHBI U COCTaBJISIOT HECKOJIBKO MPOLEHTOB. IIpu OGOIbIIMX OTKIOHEHUS X BBIAEP KKHU
($0TOOTIIEYATOK CTAHOBUTCS COBEP LIEHHO HEY IOBJIETBOP UTEJIbHBIM.

CooTHolleHHE BEIUYUH MHTEpBajia ONTHYECKUX IUIOTHOCTEW HeraThBa M IIOJIE3HOTO HWHTEpBaia
AKCIo3uI M (OTOOY Maru OKas3bIBaeT elle OOoJIbIlee BIMSIHME HA KAa4€CTBO MO3UTHBHOTO HM300D AXKEHUS.
DTOT BOMpOC paccMarpuBaercs B § 34.

Kputepun onpeneneHusi BblIepKKH. BenuuuHy BBIAEPKKH MOXKHO ONPENENUTh IO TPEM
KpHUTepHsM: a) Mo oOmei (MHTerpaabHON) ONTHYECKOM IUIOTHOCTH Herarupa, 0) MO MaKCUMajbHOU
ONTUYECKOM IJI0O THOCTU HEraTMBa M B) MO €ro MUHUMAJIbHO I ONTHUYECKO i TNIOTHOCT .

DKcIep UMEHTHI, NP OBEICHHbIE Pa3IMYHBIMU aBTOPaMHU, TOKA3alld, YTO HAUMYHWMUM Kpumepuem Ol
onpeoeneHuss 8eaUUUNHbl 8bIOEPIHCKU AGIAEMC MUHUMATbHASL ONMUYECKAs NIAOMHOCMb He2 amued. ITOT



KpHUTEP Ui MO3BOJISIET HAXOUTh BBIJIEPIKKY, 00ECTICYMBAIONIY IO TIOJTy YeHHE OTJIMYHOTO (OTOOTIEHaTKa C
HAaWMEHbIIUM YHCIIOM Tp 00. VM pekoMeH Ty eTcsl 0JIb30BaThCsl NP U Y BEJIMUYEHUS X B KPy THOM MacIitade,
KOTJIa U3-3a COO0p aKEeH MiA IKOHO MUY HEJb3s JIJIs TP 00 UCTIOJIb30BaTh OOJIbIINE JUCTHI (POTOOY Maru.

Crnenyromum, HECKOJbKO MEHEe TOYHBIM KpHUTEpHEM Jsl OIpeIelCHUsl BBbIIEPKKU OyJer oOImas
(uHTErpanpHasi) ONTHYECKas IUIOTHOCTh HEraThBa. OJTUM KpHUTEpUeM Hauboyiee YacTo TMOJb3YIOTCA
dotorpadsl, KOrjaa SKCIOHUP Y FOT MOJIOCKY (POTOOY Mary, MojoXHUB €€ Ha y4acTOK HEeraTuBa ¢ pa3JInuHON
OITHYE CKOM IUI0 THOCTHIO.

MakcumanbHasi ONTHYECKas IUIOTHOCTh HEraTHBa SIBJISICTCS HAMMEHEe TOYHBIM KpPHTEpHEM U
N0JIb30BaThCs MM JUIS OTIp €JIETICHUS] BBLAEP )KKH HE CIely €T.

dakTopsl, BANSOIINE HA BblAepkKy. Ha BennunHy BbIIEpIKKH BJIMAIOT: CBETOUY BCTBUTEIbHOCTh
¢oToOymary, OCBEIIEHHOCTh HEraTHBa, OOmIas (MHTErpalibHas) ONTHUYECKAs IUIOTHOCTh W SIBIICHHE
HEB3aMMO3 aME CTU MOCTH.

Cseemouyscmeumenvrhocms pomobymazu. Yem oHa BhIlIe, TeM KOpode AKCHoHUp oBanue. [lostomy
NP U NeYaTy ¢ JaHHOTO HeraTtuBa Ha Op oMocep eOp siHoi (hoTOOY Mare BhIJIEp ’KKa TOJIKHA OBITh MEHBIIE T0
CpaBHEHHIO C BBIAEPIKKOW MPHU TMevaTH Ha XI0p 00p oMocep eOp THOM WK XiTop ocep eOp siHo# (hoToOy Mare.
3aTeM HaJ0 Y UUTHIBATh, YTO CBETOUY BCTBUTEIbHOCTh JHOO0T0 copTa GoTOOY Maru 3aBUCUT OT CTEIICHU €€
KOHTPAaCTHOCTH, BCIEACTBUE YEro BBIAEPKKY HAA0 HM3MEHATh NPH IEPEXOJE€ OT OJHOrO HOMepa
KOHTpPacTHOCTH ()0TOOY Maru K Ipyromy B COOTBETCTBUH C Y Ka3aHUSIMHU, TaHHBIMH B Ta0m. 17.

Oceewjennocmv necamuéa. Yem oHa Oonblle, TeM KOpoye BbLAEPKKA Mpu mnedatd. CreneHb
OCBEILEHHOCTH HEraTHBa 3aBHCUT OT PAcCTOSHUS 1O HEro UCTOYHMKA CBETA (OHA M3MEHSETCS MO 3aKOHY
oOpaTHbIX KBaJApPaToB) M OT BEJIMYMHBI H3JTy4aeMOro MM CBETOBOTO MOTOKa B JIIOMEHaX. Y HauOoiee
4acTO NP UMEHSEMbIX HOPpMAIbHBIX OCBETUTENbHBIX AJEKTPOJaMIl HaKaJMBaHUsI OH COCTaBJseT: A 55
6ém Bcex Hamp sbkeHuid — 650 v, aist 60 ém Bcex Hamp sskeHu il — 645 v, 75 em anist Hanp sixkennit 110 u
127 e—881 2im, a 220 6—671 am, 100 eém nnst vanpsixennit 110 u 127 B—1275 m, a nnsa Harp sioKeHUs
220 B—1000 sm.

Takum 06pa3om, 3aMeHa B KOITUP OBAILHOM Mp MO0 € JIF000H KOHCTP Y KIMH 3JIEKTp oamiibl B 60 6m Ha
100 6m yBenmUT OCBEIIEHHOCTh HEraTuBa B J1Ba pasa, eciu HanpsikeHue B cetu 110 wmm 127 ¢, u B 1,5
pasa npu Hanp sikeHun 220 6.

Obwas onmuueckas nIOMHOCMb He2amued. YeM IIIOTHee HeraruB, TEM IIp OAOJIKUTENbHEEe Oy er
BBIJIEP JKKA NP U JAHHON OCBEIICHHO CTH HEraTHBA; YEM €ro o011asi INIOTHO CTh MEHBIIE, TEM KOp 0ue Bp eMst
HKCHOHHP OBAHUS .

C oueHp IUIOTHOTO M OYEHb MPO3PAYHOrO HEraTuBa HENb3s MOJYYUTh (DOTOOTIEUATKH XOp OLIETO
Ka4yecTBa, U3MEHSSI TOIbKO TP OJOJKUTENLHOCTh BBIJEP KK MPU MOCTOSHHOW OCBEIICHHOCTH HEraTHBa.
Hano nmeTts B BHIY, YTO HE O€3paxIMYHO, COOOIIMM JH Mbl CBETOUYYBCTBUTEIILHOMY CJIOI0 (hOTOOYyMaru
OJTHH U T€ K€ SKCHO3MUIMH MPU MATOH BBIIEP)KKE M OOJIBIION OCBEIIEHHOCTH WIM HpH OOJbIIOH
BBIJIEP KKE U COOTBETCTBEHHO MaJIO i OCBEIIECHHO CTH.

[Tp eamonoxum, 4To TpeOy eTcsl MOy YUTh (POTOOTIEYATKH C OUYEHb IUIOTHOTO M C OUEHBb MP 03P a4HOT'O
HEraTuBOB. Y IEPBOr0 CBETa U TEHU C TPYIOM IPOCMATpHUBAIOTCA HA MPOCBET, Y BTOPOTrO OHU MUMEIOT
HEOOJBIIY 0 TUIOTHOCTh, a JE€Talu B CBeTax enBa HamedeHbl. Kasamoch Obl, 4TO MpU JaHHOM OCBe-
IIEHHOCTH JJIsl IUIOTHOIO HEraTHBa Hy KHA MpOJOJDKUTENIbHAS BBIIEPIXKKA, a JUId IPO3padyHOro —
KopoTtkasi. OJHaKoO MpakTUKa I[OKa3bIBaeT, 4YTO W3MEHEHHE TOJHKO OJHOW BBIIEPKKH HE JacT
y IOBJICTBOP UTENIbHBIX P €3y JIbTaTOB.

B sToMm ciryyae, 4To0OBI HOJTy UUTh XOp OIIve (POTOOTNEUATKH, HaJJ0 COOMI0aTh CeIy IOLIHe Mp aBuiIa.

HeratuBbl np 03p auHsle, co cado HaMedeHHbI MU JIETAJIIMH, HE00 XOITMMO T1edaraTh Mp U O4eHb
HEOOJIBIIIOM OCBEIIEHHOCTH M COO TBETCTBEHHO 1P OJI0JIKUTENIBHO M 3KCIIO HUP OBAHUH.

BennunHa BBIIEPKKH B 3TOM Cly4ae 3aBUCHT OT mokaszarens LlBapummnbna mans ¢oroOymaru u
SBJICHUS] HEB3aUMO3aMECTUMOCTH (CM. HIKE). UeM MeHbIle OCBEIIEHHOCTh HETaTUBA U YEM JJIUTENIbHEE
BBIJIEPKKA, TeM OOJIbIIIee KOJIMYECTBO JeTaieil mpopaboTraercss Ha (POTOOTIIEUATKE TOCIE TP OSIBJICHUS,
TeM BbllIe OyjaeT ero kadectBo. CTeNeHb YMEHBLIEHHS OCBEIEHHOCTH HEraTuBa 3aBUCHUT OT €ro
NP O3payHOCTH, HANPUMEP MPU MEYaTh CpeTHENPO3payHOro HEraTHUBa €ro OCBEILIEHHOCTh yMEHBIIAIOT
MeHee 3 HAUYMTEeNIbHO, YeM KOTJa 9K CHOHHUPYIOT Yepe3 O4eHb Npo3pauHblil HeraruB. OHAKO HE CIEIyeT
yMeHbIIIaTh OCBEIIEHHOCTh HeratuBa Oonee yeM B 10 pa3 Mo CpaBHEHHIO C OCBEIICHHOCTHIO,
UCTIONb3y €MON MPU TMeuaTh HeraThBa HOPMATbHOW IJIOTHOCTH, TaK KaKk B 3TOM CJyd4ae MO3UTHBHOE
U300p OKEHUE TOJTY YUTCS MATTOKOHT P ACTHBIM.

OcCBeIICHHOCTh HEraTHBa yMEHBIIAIOT, 3aMeHsss B (OTOyBEIMYMTENE OHICKTpOJaMIly, a B
KOIIMPOBAJIbHOM CTaHKE — BCE DJJIEKTPOJAMIIBl MEHEE MOIIHBIMU, WIM HECKOJIbKO TOHMKas
Tp aHc(HOP MATOP OM HAIp SHKEHHUE B CETH, HIIH JINCTAMU BOCKOBOM Yep T&KHOU OyMaru, yKjaaplBaeMoi Ha
KOHJIEHCOp (pOTOYBENUUUTENSI, a B KOMHUPOBAIHLHOM CTAaHKE — HAa MaTOBOE CTEKJIO, CIy’Kallee s
paccesHusi cBeTa. BockoByro OyMary MOXHO 3aMEHUTH JIPYTOM MOJYIpO3padyHoil OyMarom, eciu oHa



MMEET paBHOMEP HY IO IUIOTHOCTH TP U P OCMOTP € HA TP OCBET.

HeraruBsbl m10THbIE, Yy KOTOPBIX I€TATH B CBETAX U TEHIX HA IIP OCBET [P OCMATP UBAIOTCS C TPY JIOM,
HAJIO TMeYararh C KOp OTKOH BBIIEP )KKOM, HO TP U OOJIBIIION OCBEIIEHHOCTH HEeTaTHBa.

B 3TOM ciiydae OCBEIIEHHOCTh HeraTuBa TpeOyerTcsl YBENWYNUTh B TAKOW CTENEHH, YTOObI BBIJEP KKa
COCTaBIIslJIa HECKOJBKO CEKYHJ, TaKk KaK CIMIIKOM KOpPOTKas BBIIEpKKa JaeT OOJbIIyI0 OIIMOKY B
OTCYETE BPEMEHH, YeM JUIUTeNbHasd. TOIbKO TOTAAa MOJKHO TOJNYYHTh HOPMAIbHBIM (POTOOTIEYATOK C
Xopolei MpopaboOTKOM jaeTaieid B cBeTax W TeHAX. EcaM OYeHb IUIOTHBIM HETaTUB JUIMTEIhHO
SKCIIOHUPOBATh MPU HOPMAIBHOM OCBEIIEHHOCTH, TO (OTOOTIEYATOK TIOJNYyUYUTCS HEHOCTaTo YHO
KOHTPaCTHBIM U JICTaJIM HA HeM Oy Iy T Tp op a0OTaHBI TUIO XO.

Takas 3aKOHOMEpHOCTb OOpa3oBaHMA H300paXKEHWs B CIydyae IE€4aTH C MPO3padHOTO HEraThBa
oOBsicHseTCs IBY Ms Ip MdMHaMu. Bo-1niep BbIx, pu ci1adoif 0 CBEIEHHOCTH MO/ IeICTBUEM KBAHTOB CBETA
JNEKTPOHBI TalOreHuJa cepedpa OCBOOOXKIAIOTCS C OTHOCUTEIBHO HEOOJIBIION CKOpPOCThIO, OTYEro
BEPOATHOCTh HMX 3axBaTa LIEHTPAaMU CBETOYYBCTBUTEIILHOCTH, a TaKXKe HEHUTpanu3aluy 3THX LIEHTPOB
MEXIy y3eJIbHBIMU HOHaMU cepeOpa yBeIHMYMBaeTcs. OJTO CMOCOOCTBYET OOpa30BaHUIO IIEHTPOB
P OSIBJIEHHUS, TIP €/ICTABJIAIONIMX cO00# CKpBITOE M300p axkeHHe. Bo-BTOPBIX, MPH TAKOM 3KCIIOHHUP OBAHUU
CKpbITOe M300pakeHHe oOpa3zyercs MOYTH LEIMKOM Ha MOBEPXHOCTH MHUKDOKpPHUCTAJUIOB TaloreHuaa
cepebpa CBETouy BCIBUTEIBHOTO €101 (HOTOOY Maru, BCJIEA CTBUE YEro OHU Cpa3y HAYMHAIOT TP OSIBJATHCS,
JlaBasi TOCTaTOY HO TJIOTHOE M KO HTP aCTHOE U300p aKEHHE.

OOpazoBanre HOPMATBLHOTO M300pKEHUsI B CIIy4ae MCIOJIb30BAaHHUS MHTEHCHBHOTO OCBEIICHUS TpU
MeYaTH C MIOTHOTO HEraTuBa OOBSICHAETCS OOJBIIION CKOP OCTHIO JBIKCHUSI AJIEKTP OHA, 0CBOO0KIE HHOTO
KBAHTOM CB€Ta, W MaJON MOABIKHOCTHIO IO CPAaBHEHHUIO C HEW CKOPOCTH IEp €ABMKEHUS
MEXITy Y 3eJIbHBIX HOHOB cepedpa MUKpPOKPHUCTAIJIOB rajoreHuga cepedpa. OTyero BeposITHOCTH poOCTa
LIEHTP OB CBETO Uy BCTBUTEIHHOCTHU /10 LIEHTP OB I OSIBJICHHS 3HAYUTEIbHO Y MEHbIIAETCA M3-3a MeJlJIeHHOM
UX HEHTpanm3aluyu Me>XAyy3elbHbIMA HOHAMHU cepeOpa. 3arem, Mo Mepe yBENUUeHUS HKCIO3UIIHH,
JICHCTBY IOIMX HA CBETOYY BCTBUTENbHBIN €10H (hoTOOY Mary, 6osbie o0pa3yercs LEHTPOB Ip OSIBJICHUS
BHYTPH MHUKPOKPHUCTAJIOB TaJlloTeHHAa cepedpa, YeM Ha HUX TMOBEPXHOCTHU. M UKpPOKPHUCTAIBI C
BHY Tp CHHMH IICHTP aMH TP OSIBJICHUS 32 HOP MATHbHOE Bp €M TP OSIBJICHHSI HE BOCCTaHABIMBAIOTCs. T akoit
MEXaHW3M O00pa30BaHMsA CKPBITOTO H300paXeHHs CHOCOOCTBYET TMOJNYYEHUIO TPH TP OSBICHUU
HOpMaJIbHOTO (oTOoOTIIeYarka. Eciy Mo THBIM HeratuB OCBELIATh CBETOBBIM MOTOKOM HOPMajJbHOM WU
caboil MHTEHCHBHOCTH, TO Mpolecc oOpa3oBaHUsl LEHTPOB MPOSBJICHUS OyAET MpOTEeKaTh MO CXEMeE,
ONMMCAaHHOW JUIg Te4aTH C TMPO3payHOro HEratuBa, M TMO3UTUBHOE U300paKeHUE MOy YUTCS
MaJIOKOHTP aCT HbIM.

SIBnenune HeB3ammo3amecTuMocTH. OHO 3akimroyaercssi B TOoM, 49To (ororpadmdeckumii 3 dekT,
OKa3bIBAaEMbIii TMPU MEYaTH HEKOTOPHIM KOJIMYECTBOM OCBEIICHUS HAa CBETOYYBCTBUTEIBHBIA CIIOM
¢oroOyMaru, 3aBUCUT €lle UM OT BpEMEHHU NOCTyIUIeHus ero. IIpu 3TOM OJHO M TO K€ KOJIMYECTBO
OCBEIIICHHUS JICHCTBYET HA CBETOYYBCTBHUTEIBHBIN CIOW TeM ciabee, 4eM MEIJIEHHEe OHO TOCTyMaeT K
HEMY .

[IpennonoxuM, NpOU3BOAWTCA N€4aTh C OJHOIO M TOrO K€ HeraruBa OAWH pa3 NpH €ro
ocBelleHHocTH B 15 sk u Beimepxke 10 cex, a B apyroil pas, mpeamnosaras yJy4YIIUTb KauecTBO
dboTtooTneyaTka, mpu ocBemeHHocTH B 10 pa3 menbmeit (1,5 zx) u Boiaepxkke B 10 pa3 6ompmeit (100
cex). B oboux ciayyasx KOJIMYECTBO OCBEIIEHUS, TOCTYIMHUBIIEE HAa HEraTUB, OYJET OJMWHAKOBO H
paBnusiercs 150 ax/cex (1,51xX100cek= =15 nBXcex =150 sx/cex).

HecmoTp s Ha oilMHAKOBOE KOJMUECTBO OCBEIICHMUs, JelicTBOBaBIIee Ha (hoToOyMary, (GOTOOTIEUaTKH
OyJy T pa3HbIMH, a UMEHHO: TIouepHeHUsI Ha (OTOOTIeYaTke, MOy YeHHOM TP U MaJo i OCBEIIEHHOCTH U
[P OJIOJDKUTENILHOM  BBIIEPIKKE, MMEIOT MEHBLIYI0 ONTHYECKYH IUIOTHOCTh II0 CPaBHEHMIO C
novep HeHHSIMHM Ha ()OTOO TIIeY aTKE, KO TOP bIif SKCTIOHHUP OBAJICS TP M OOJIBIIION OCBEIIEHHOCTH M KOP OTKOH
BBIJIEP JKKE.

WccnenoBanus 3TOro sBIEHUS MOKazanH, 4To (ororpadudeckuii spdext omnpenensercss He
P OM3BEJCHUEM OCBEILIEHHOCTH (£) Ha Bpems OCBelIeHuUs (), a P OM3BEJCHUEM €€ Ha Bp eMsl OCBEI EHUs
B HEKOTOP OH CTEIEHHU p, T. €.

HD:const:Eltlp =E2t§ (30)

ITokazarenp creneHu p Ha3bIBaeTcs nokazateneM llBapimnbiaa. Jins auamazoHa OCBElIEHHOCTEH,
OOBIYHO TP UMEHSEMBIX B TI03 UTHUBHO M IIp OLIECCE, OH paBeH st GOTOOy Mar
0,65—0,7 .

[TosTOoMy B BBIIENPUBEICHHOM MpUMEPE, YMEHbIas OcCBemieHHOCTh B 10 pa3, HemocTaTtoyHo
yBeIM4YMBaTh BpeMs ocBeuleHus Toxke B 10 pa3, Tak Kak nm300paxeHue Ha (OTOOTIEYAaTKe NPU TaKoM
BBIJIEp J)KKE Oy JIeT HeOOIb IO TWIOTHOCTU. YTOOBI MOy YUTh HOP MATHHOE W300p aXKEHUE, YKCII0 HUP OBATh
(dhoToOymary Hajio 3HAYUTEIIHHO JOJIbIIIE.



Haiinem mpoJoMmKHUTENbHOCTh OKCHOHHMpOBaHMs Tpu mnokasarene [lIBapmmunena  p=0,7,
OCBEIIEHHOCTH HeraTtusa B 1,5 ik u konuuecTBe ocBenienus B 150 sik/cex, HEOOXOAMMBIX JUIs TOJTY YEHHS
MAKCHUMAaJIbHOT'O TIOYEpHEHHUsS Ha (OTOOTIEYATKE.

[Moxcrasmsisa B popmyity 30 3t fjaHHbBIe, moiyanMm: 150 ax/cex=1,5x-t; Otkyma 5 =100. Jlorapudpmupys 310
BeIpaxkeHue, moayunM plgt,=Igl00 nm lgt,= 2 : 0,7=2,857.
[To norapudmy 2,857 Hax0aMM YHCIIO CEKY HII BBIIIEP )KKH KOTOp o€ paBHO 720.

3HauUT, IpU yMEHbBIIEHUH OCBEIIEHHOCTH HeratuBa B 10 pa3 Hamo skcnoHupoBark 720 cex BMeCTO
100 cex, 4T0OBI IOJTY UUTH (POTOOTIEY ATOK HOP MATILHOM TUIOTHO CTH.

33. TIEPEJJAYA P A3JIMYUN SIPKOCTEU OFBEKTA B HE ATUBHO-
[TO3UTHUBHOM ITPOLIECCE

B § 9 6bu10 yKa3aHo, 4TO NpaBUIbLHOE BOCHPOMU3BEICHUE HAa HEraTUBE Pa3IMUUi spKocTeill 00beKkTa
BO3MOYKHO TOJIBKO B TOM CIIydae, €CJIM HEeraThB MpOsBJIEH 10 KO3 UIIHEHTa KOHTPAaCTHOCTH, PaBHOTO
eIUHMLE, a JJIs TOCTPOEHHUS HEraTUBHOTO H300paXKEHUS MCIOIb3YeTcsl MPSIMOJIMHEHHbIM y4acToK
Kp MBOY IIOYEP HEHUI WJIM HEKOTOPast €ro 4acTh.

PaccMoTpuM Temepb, Kakue YCIOBUS HEOOXOAMMO COOMI0JaTh B IMO3UTHBHOM IMpoOLECcCE, YTOOBI
COXpaHUTh NpPaBMWJILHOE BOCTIP OM3BEIECHHE TOHOB, MMEIOIIMXCS Ha Heraruse. CHayaga OCTaHOBHUMCS Ha
TOM YaCTHOM CIly yae, KOT/1a HeraTuB M MO3UTUB NP OSABJIAIOTCA O ¥ ==1, a B HEraTUBHOM U 1103 UTUBHOM
npoueccax sl HOCTP OCHUsl M300p aXKEHUI MCTIONIb3Y FOTCS TOJIBKO TP IMOJIMHEMHBIE Y YacTKH Kp MBBIX MO-
Yyep HeHNH HeraTUBHOTO U MO3UTUBHOTO (pOTOMATEP UAJIOB.

B HeraruBHOM Tmporecce STH YCIOBUS B HICATHHOM ciydae Oe3 yuera CBETOpaccesiHHs B

¢doroanmapare BbIp akeHbI HopMy IOt 15.
P [IpencraBuM 3TOT ciyyail TpaduyecKu
(puc. 57).

HCTATHA

Puc. 57. [Toctpoenue
HETraTHBHOTO M300paK eHUs
MOYEpHEHUSIMA
NpAMOIMHEHHOTO y4acTKa
KpHUBOM NouepHeHHnH

| L i oty . e e

4 DM!F

. 06
Ha ropusonransnoit ocu yeptexka [gB
(IgH) otnoxuM TOYKH, 00O3HAYEHHbIE
06 06 06 00
- o yepes IgB”, 1gBY’, 1gB;" u \gB}”,
1lgB°t|algB®” fﬁlgB"'a.T-. IgB*[IgH]  CcOOTBETCTBY IOIIHME JIorap upMaM Sp KOCTH
YeThIpEX Y4YacCTKOB OOBEKTa, HHTEpPBAT

f
I Bln?—i-lg BEF_..JQ E:-G—.- lgE:E

[gHd LigHal [Jg*H;,] [1Q4H,,1 APKOCTel KOTOporo paseH ly =lgB’-
2 R \\\\\\ ovonT lgB”. Jlna ynobcTa JalnbHEHIIMX
\\ \\ paccy KIeHH TIP €1II0JI0 KU M, 4TO

| KaXaas Mocieny romas spKoctb 00beKTa
g B OIPE/IENICHHOE YMCIO pa3, HarpuMep

BIBOE, GONbIIIE Mp enbLay ek, T. €. By’=2B/" B{=2B{" u B{’=2B{

B sToMm ciydae norapuMbl ipKOCTEN OTIMYAIOTCA IPYT OT ApYyTa Ha MOCTOSHHY 0 BEJIUYHUHY , P aBHY 10
0,3 (12=0,3). TlostoMy paccrosiuus Mexay Toukamu lgB . IgBY’, 1gBY wu \g B{na 4vepTexe
BBIP &)KEHBI OTP €3KAMU OIMHAKOBOM BETMYHMHBI. DTH OTp €3KU 0003HaYeHbI uepes Alg B .

TTOCKONIBKY DKCIIO3MIMS TP OTIOP IIMOHATLHA APKOCTH (CM. § 9), TO YETBIpeM Sp KOCTSIM 00bekTa: B 7,
B, BY u B.’, OTBEICTBYIOT ueThipe dkcriozumu: H,, H,., H; u. H,, norapupmsr kotopsix 1gH ,lg

H,., IgH; u 1gH, otnmuarotcs npyr ot npyra Ha nocTosiHHy 10 BennmunHy Alg H =0,3, motoMy 4to npu
YBEIIUYEHNUH SIp KOCTH BABOE DKCIIO3ULIUs TAKXKE y BEIMUUBACTCs BABOE. lIHaue roBopsi, Ipu y BEIMUECHUN
norapupma spkocth Ha 0,3 morapudmel SKCHO3UIMH Takke yBennmuuBaroTes Ha 0,3, T. e.

Alg B” = Alg H (cm. popmyiy 11).

Ha BepTukanbHOM ocu puC. 57 HaHeceHa MIKala ONTUYECKUX IUIOTHOCTEM INOYEpHEHUM HeraThBa
D"". Ecnu, kak ObUIO 00YCIOBIEHO, HETaTUB IIPOSIBJIEH JI0 Yy =15 TO TIPSIMOJIMHEWHBIH yYacTOK
KpUBOI movepHEHH OyJeT HAaKJIOHEH K KOOPAMHATHBIM OocsiM moja yrioMm 45°. IlockoibKy Heratus



OposiBIIEH 0 7, =1, TO NpHpalleHus ONTMYECKUX IUIOTHOCTEH To4YepHEHUWH HeraruBa Ad"™

PaBHAKOTCS TP U AIEHMM JIorap uhMOB ApKocTeii 00bekTa ( Alg B”).
37O CcmyYyaii 1p aBUILHOTO BOCIP OM3BEACHUS TOHOB B Ch€MOYHO- HETaT UBHO M TIp OIIECCeE.
VYcTaHOBUM Tereph, KOTIa BOCIPOU3BECHHE TOHOB OyJET MpaBWIHHBIM B HEraTUBHO-TIO3UTUBHOM
TIp oriecce.
Jns BeIpaXxeHUs 3aBUCUMOCTH MEXAY ONTUYECKOM IUIOTHOCThIO TOYEPpHEHU HeraTtuBa |
OIITUYECKOW TUIOTHOCTHIO MOYEpHEHUH MO3UTHUBA TOCTPOMM HOBBIM TpaduK, HA TOPHU30HTATBHYIO OCh
KOTOpPOTO ClIeBa HalpaBo, B BO3PAcTAIOIEM MOpPSIKE, HAHECEM ONTHYECKHE IUIOTHOCTH IOYep HEH Uit

HeratuBa d,,d,)”,d;“u.d;” (puc. 58), a Ha BepTUKAIbHYI — IIKAIy ONTHYECKOW ILUIOTHOCTH

nouep HeHwit nosuruBa d;'”,d}” ,d]u..d]” . TpoBeneM uepe3 COOTBETCTBY fonue 3Hauenus d"“ nd'”
nep neHIUKy ISipbl. TOYKM HMX TepecedeHusi COSIMHUM JIMHUEH, KOoTopas ompenenser KodddQuimeHt
KOHTPaCTHOCTH, 10 KOTOPOTO I OsIBJICH MO3UTHB ( 7,,.) [10CKOIbKY MO3UTHB MpOSIBIIEH 10 7,,. =1, TO

Hee

PaBHBIM TpPUpAIEHUSIM ONTUYECKOW IUIOTHOCTU MOYEpHEHMH HeraruBa A Ha TO3UTHBE OyayT
COOTBETCTBOBATh PAaBHBIE MP U AILEHUSI ONTUYECKO i ITIOTHOCTH No3uTuBa Ad"”.

OTHoLIEH e HHTEp BaJla INIOTHOCT e nouep HeHuil no3utuBa AD"” =d}” —d|” k uHTepBany

IIOTHOCTEN HeraTuBa AD™ omnpenenser BendnHy Kod¢dHIreHTa KOHTP aCTHOCT U TIO3UTHBA, T. €.

3 AD nos
71103 AD Hnee
Omkyoa:
AD”03 :7/HO3 ' AD”eZ (32)

Takum oOpa3oM, MHTEpBaJd ONTUYECKUX IUIOTHOCTEH NMOYEpHEHWI NMO3UTHBA HAXOJIUTCS B TP AMOM
3aBUCUMOCTH OT KO3()(puIMEHTa KOHTPACTHOCTH, IO KOTOPOIO MpOSBJIEH IO3UTHUB, M HHTEpBaja

IUIOTHOCTHU HEraruBa: ueM oospiie 7, . U1 AD" (BMecTe Wiu NOPO3Hb), TeM bosbie AD"”.

NOIRTHE pno?
I Puc. 58. ITocTp oeHre mo3UTUBHOTO
T \ n300p aXKeHUsl B HEraTMBHO-TI03 UTHBHOM
f ad"{E IIp OLIECCe
L 1ol I DR
&D7* t ! aghes Korma y,,.=1, 10 AD" =AD" .
- d3°2 — Omo cnyuai NpaguibHO2 O
. - 60CNPOU3BEOCHUSI TMOHO8 6 He2amueHo-
43 { id NO3UMUBHOM npoyecce.
i T g Ty HeobOxonumo wuMeTh B B 9T
l g g ame gy | COOXOMIMO TN Wy, o
| ' ' ' BenuuuHel AD"™ n AD"”’ paBHBI TONBKO

"jwel dHEL“- dhzl’ guer " o
il L S [0 CBOEH aOCOJIOTHOH BeIHWYUHE, HO

e IIPp OTUBOIOJIOXKHEI 10 3HAKy, IIOTOMY 4YTO
! o TI0JIOKUT €JTb HOMY _ TIPHP AIICHUIO
OIITHYE CKUX IUIOTHOCTEN Her aThBa
COOTBETCTBYET OTpHUIATEIIbHOE TPHUpAIICHUE ONTHYECKUX IUIOTHOCTeM mno3utuBa. Ha pwuc. 58 310
BBIP &KEHO TEM, YTO KpMBas OITy CKAeTcsl ClIeBa HANpaBo, a ock IgH'”’ HampasiieHa crpasa HaleBo, T. €.
AKCHO3MIMHY Y BEJTMYUBAIOTCS B 3TOM HaIllp aBJICHUH.

PaccmotpuM Teniep s Oostee oOmIMiA CTy Uai, KOT/1a HEraTuB 1 103 UTUB TIP OSIBJICHBI 10 3HAYCHUIM TaMM,
HE PaBHBIX €IMHUIIE, HO UX P OM3BEJCHNE, KaK U B TP €bITy IEM CIIy Yae, PaBHO €AV HUIIE.

[Tycts, Hanmpumep, HeratuB NposiBiAeH 10 7, =05, a mosuruB — no y,,, =2 IloctpouM KpuBYyIO

novyepHeHU# (poTromarepuana, mpOsIBIEHHOTO JI0 STOr0 3HadueHusi rammbl (puc. 59,a). M3 atoro uepTexa
HETPY/HO yBUMETh, YTO HEraTMBHOE HM300paKEHHWE MMEET MEHBIIMN KOHTPAacT, YeM OOBEKT, TaK Kak

orpeskam Alg B” COOTBETCTBYIOT BJBOE MeHbIIME OTpe3ku Ad™ . Tlpu medyaTw 5TOro HeraTuBa Ha
(doroOyMare, koTopas NpoOsIBJIEHA 1O J, . =2, NPOUCXOAUT yBEIMYEHUE KOHTPACTa, YTO SICHO U3 pMC.
59,6. Ha Hem otpe3kam Ad"™ coOTBETCTBYIOT B/BO€ Oousbine oTpe3ku Ad"”. OHM paBHBI OTpe3KaM
Alg B .



Dnua
a — Puc. 59. [Toctpoenre MO3UTUBHOIO M300p &K CHUS,
&k fr=2
pHer o KOT[1a HETaTUB [POSBIEH 0 ¥/, . = 0.5 (a
ad"
4nes (porobymaraxego Y, . = 2 ()
o Taxum 06pazom, y MCHbIIICHHE
o - LR i KOHTpacTa HeTaTUBHOTO M300p aKEHUS
dy - dg™ KOMIICHCHUPY €TCS €r0 Y BETNYCHHEM Ha
HEL Ad 11
d3 : . MO3UTHB HOM M300p askeHuu. [1oaTomy
10 (v}
auer| adver tea A HCKa)KCHHMSI B TIep efjaue sip KocTel
d:‘“ ydmer d 00BEKTa B HET aTUBHO- Cb€ MOYHO M
' [= ralgH] ] TP OLIECCE MOYKHO B M3BECTHO I Mepe
of [ HaT HEF JHCT BT
a19B"%  31gBC 41g@a6 SR UCIPaBUTh B MO3UTUBHO M IIP OLIECCE.

I B{}ﬁ of off ot

UGB (198370 UgBy™) (1987 YcraHoBuM  Tenepb  3aBUCHMOCTH
MHTEp Bajla O ITHY €CKU X IUIOTHOCT € TIO3UTMBA, BBIP AKAIOILETO €ro KOHTPACT, OT APKOCTEH 00beKTa, UIs
gero B popMmyie 32 3ameHuM AD™ ero 3HaueHueM y,,, -/, B3sATbIM U3 popMmy el 15. Torna nosy uynm

ADHE? :yuez '}//103 .ZO (33)

IIpoussenenue y . -7 ,,, HA3BIBAETCA pe3yabmupyiou el 2 ammotl, Wi 2ammoul eocnpoussederus. OHa

obo3HayaeTes ¥,

®dopmyna 33 MOKa3pBaeT, U0 MHTEPBAI INIOTHOCT€H MO3UTHBHOTO H300paXKeHMUs, T. €. €T0 KOHTPACT, OIpeIeISeTcss HHTePBaIoM IpKOCTel o0beKra
U pe3y AT Upy tolei ramvoit. Eciv sxe pesy nsrupy ronps raMma

7/H€(3 .7/7103 = 1 (34)

TO HHTEPBAI ONTUYECKUX IUIOTHOCTEH TO3WTHBA PaBHACTCS HWHTEPBATY SPKOCTEH OOBEKTa, T. €.

noz __
AD™ =1,
OT0 ciyYail uieanbHO NpaBWIbHOTO (HOTOrp aduuecKkoro BOCIpP OU3BEICHHUS] TOHOB B Ch€ MOUHO-
HEraT MBHO-TIO3UTUBHOM IIp OIIECCE, B P €3y JIbTaTe KOTOP OT0 pa3iuyus jorap uipmMoB spkocTeld 00beKTa
niep eJar0TCsl PaBHBIMU UM P a3JTUUUSIMH OTITHYECK UX INIOTHOCTEH 04 ep HEHN i 03U THBA.

HeobxonuMo TOIBKO MOMHUTH, YTO TOJIOKUTEIHLHOMY TIp Up allleHUIo Jiorapudma spKocTeld 00beKTa,
T. €. YBEIMYEHUIO €ro SPKOCTH, OTBEYAET OTPHUIATENIbHOE MPHpAaIEHUE ONTUYECKOW IUIOTHOCTH

HO‘IGpHGHI/Iﬁ Yy 1[0O3uTHBA, O6YCJIOBJII/IBaIOH_IeC TAKXKC YBCIUMYCHUC APKOCTU JAHHOTO Yy4YaCTKa
MO3UTHUBHOI'O I/I306p AXKCHUA, T. €. YEM MCHBIUIC ONTHUYCCK ad INIOTHOCTb MO YCP HCHUA HCKOTOP OT'0 yYacTKa

Ha TIO3UTUBHO M M300p KEHUH, TeM OoJiee sip KM OH Oy JIET BOCIIP HHIMATH CSI.

Haiinem Temepb 3aBUCHMMOCTD MEXIy Jorapudmamu sipkocTedl nodepHeHuil mosutuBa (lgB"”) u
norapupmamu apkocteit oobekta (lgB°°). Jlng 5Toro Ha ropH3oHTAILHON ocu rpaduka (puc. 60)
OT/IOXKHM B paBHOM MacurTabe jorapudMsI spkocteii obbexta: lgB,” 1gB,” lgB,” u IgB,” ,a Ha

BEPTHKAIBHOH OCH — Jorapudmbel sipkocreif mnosurusa: lgB,"” lgB,"” 1gB,"” u lgB,"”.
BoccranoBrUM U3 3THX TOYEK NEpNEHAUKY ISPbI M COEUHUM M X TOUK M TIEp €CeY EHUSL.

B pesynbprare ans JaHHOTO MIEaTbHOIO Cllydas MOJIYyYUM MpsMyIo JHHHIO AB, HakJIOHEHHYIO HOJ
yrioM 45°K KOOpAMHATHBIM OcsiM rpaduka. B peanbHbIX cilydasix NOA0OHOE MOCTPOEHHUE TaeT KPHUBY IO
JIUHUIO, HA3BIBAEMY IO Kpusol ghomoepaghuueckoeo socnpouseedenusi. 110cTpoeHrne Takol KpHUBOW W3-3a
CII0)KHOCTH HE M3J1araercs.

CymHOCTh MPaBWIBLHOTO BOCHPOM3BEACHHS TOHOB 3aKJIIOYaeTcs, CIEA0BATEIbHO, B TOM, YTOOBI
PaBHBIM THpUpAIIEHUAM JOrapudMoB spKocTeil neranedl obbexra Alg B oTBedanu Obl paBHBIE

np Up aleHust Jorap upMoB SIPKOCTeH JieTanei mo3urusa Ig B"*, mpuyueM sipKOCTH MO3UTHUBA MOTYT OBITh
3HAUUTEIILHO MEHbILIE AP KOCTeH 0ObEeKTa.

OTO MOJIOKEHHE MOJXKHO eIie cPOopMyIHpOBaTh TaK: €CIU OOBEKT MMEET ABE SPKOCTH, BEITMUMHBI
KOTOPBIX COCTaBISAIOT OTHOLIEHHe, Hampumep, 1 : 10, To Ha MO3UTHBE APKOCTU COOTBETCTBY FOIIMX
Y4YacTKOB JIOJIKHBI COCTaBJISITh TAKOE 7K€ OTHO IIEHHE.

Paanua MCIKIY OTHUMHU (bOp MyJIMPpOBKaMM 3aKJIOYaCTCsAd TOJIBKO B TOM, YTO B OAHOM CJIy4dYac MbI
MOJIB3Y €EMCA JIoTap I/I(bMOM OTHOIICHHUSA ABY X AP KOCTCf/'I, a B IpyromM — CaMUM OTHOHICHUC M.



A Ig BHBJ

/ Puc. 60. Ycnosue uneanbHoro ¢ororpaduaeckoro
T T T T T T T T, BO CIIP OM3BE/ICHISI

AlgBm? N3 »Tux mnpuMepoB BBITEKAIOT —CIETyIOIIUE
BN e _ npaswina. Jlng  mpaBuiIbHOrO (I/I,Z[eaJ'IBHOFO)
BOCIIP OM3BE/IEHHS HO3UTUBOM paznu4uii
SPKOCTEH, UMEIOIUXCST Y 00bEKTa, HeoO X0 IUMO,

BO-IICP BBIX, YTOOBI MNpOU3BCACHUC ) HEraTrvBa Ha

rg Bﬂﬂ?

el hb——— -

dlgB Alg B
IgBro
M S

¥ TIO3UTHBA OBUTO PAaBHO €IWHHUIE, W, BO-BTOPbIX,
4yroObl  JUISI  TOCTPOEHUS]  HEraTUBHOIO U
——= 4B LigH]  [O3UTUBHOTO  M300pakKEHHH  MCIOJIb30BAINUCH
198, JgB" 198" 198y TOJIBKO  NPSIMOJIMHEHHbIE  yYaCTKH  KPHBBIX
HoYep HeHU i HEraTUBHOT'O U MO3UTUBHOTO (DOTOMATep najioB.

CoOmronieHne 3TUX MpaBWI OOecreyuBaeT IMpONOpLHOHAIBHYI0 Iepenady spKocTted oObekTa Ha
MIO3UTHBE.

Ecnu mpomsBeneHue ramMm HeratMBa W TO3UTHBA Oojbuie eOuHuybl, TO TIOZUTHBHOE H300p aKeHUe
Oy IeT UMETh V8 e YeHHbI KOHMPACM, a €CITH OHO MeHbue eOUHUYbI, TO YMEHbUIEHHBIIL.

OTO MpaBWIIO, WCIOIB3yEMOE IPU TONYYCHHH ITHAIO3UTHBOB, K COXKAJICHHWIO, MPHU TIeYaTH Ha
¢ oToOyMare 0OBIYHO HEBBITTOJHUMO TIO CIICAY FOIIUM TP HIUHAM.

Bo-niepBBIX, NpsMOMWHEHWHBIN yYacTOK KPHBOW mMoOYepHEHUH ¢GoTOoOyMarn OuYeHb HEOObIIOH,
MOATOMY TO3WUTHUBHOE HM300paKeHHE, TOCTPOEHHOE €ro TModepHeHus M, OyJIeT He3HauuTeIbHBIM IO
IUIOTHOCTH ¥ MAJIOKO HTP aCTHBIM M3-3a MCIIOJIb30BaHUs Y 3KOM IIKaIbI oYep HeHuid poToOy Maru.

Bo-BTOpbIX, Ha (¢oToOymMare HEBO3MOXKHO TNpH JIOOOM CTPOCHHUM €€ KPHBOM Iouyep HeHUi
BOCIIP OM3BECTH BCE SPKOCTH 00BEKTa, €ciu 00y CIOBIMBAEMbIi MU MHTEPBAJl ONTHUYECK UX TIOTHOCT el
HeraruBa (dopMmyrna 15) TpeBblmaeT 3HAYCHWE TMOJIE3HOTO WHTEpPBAAa AKCHO3UIMK (HOTOOYMary,
MaKCHMaJIbHO € 3HaY€HU e KOTOp oro pasHo 1,9, a muanmMansHoe—0,3.

K sTum aByMm mpuymHaM yacTo A00aBISETCS TpeThs, 3aKIioyaroniascs B TOM, YTO HEraTMBHOE
U300p @KEHUE CTPOUTCS HE TOJIBKO MoYep HEHUSIMU TP SIMOJIMHEWHOT0 y4acTKa Kp MBOM Mouep HEeHUil, HO U
o0acTIMH HeIo/IepIKEK U IepefAepKEK. Y TaKOro HeraTuBa OTNTHYECKHE IUIOTHOCTHU MOYep HeHUH TeHen
Y CBETOB HEe Oy Iy T Ip ONIOP LIMOHAJIb HBI JIorap upmMaMm UX ipKOCTeH 0ObEKTa, T. €. OHU Oy Ay T UCKAKEHBI.

[lepBas oTpumarenpHas NpHUYMHA YCTpaHAETCS, Kak YK€ YKa3blBaJIOCh, KCIOJIb30BAHUEM IS
MOCTPOEHHSI TIO3UTUBHOTO HW300paKEHUs BCEX MOYEPHEHHUU KPHUBOW MOYEpHEHWH, BKIOYas 00JacTh
HEJI0JIepIKeK U Imepenepxek. B aToM cimydae KOHTpacTHOCTh (OTOOyMaru XapakTepusyeT CpeIHuil rpa-
JIEHT.

3amenas B ¢dopmyine 34 xodpdumeHT KOHTpacTHOCTH (POTOOyMaru ee CpeaHuM TpagueHTOM,
HOJTy YaeM

Alg 8% 319 B%% 31987

Vies " 8ros =1 (35)

Ota QopMmyna BbpaxaeT ApubIuUdiCEeHHOEe NPABUNbHOe 60 ChpoussedeHue ApKocmell o0veKkma Ha
nosumuee. OHa crpaBe/yiuBa B ClIydae CbEeMKM OOBEKTa C HEOOJIbIIMM HHTEPBAJIOM SIPKOCTEH U C
BBIJICPI)KKOM, pacCUMTaHHOM Ha WCIIOJb30BAaHME NPSMOJMHEHHOINO YyuyacTKa KpHBOM IOYepHEHUI
HeraruBHoro (oromarepuana. bez OosbiIoil OmIMOKM €6 MOXHO NPUMEHATb, KOrJa IpOHU3BOAWIACH
¢doTocheMKa O00BEKTa CO CPEAHMM HHTEPBAIOM SIPKOCTEH, a MOYEpHEHUS HEraTUBHOI'O H300p aykKeHUs
JIeKaT B KOHIIE 00J1aCTH HEHOepKEK U Ha TP IMOJIMHEHHOM y YacTKe Kp MBOM Mouep HEHU .

Bropas mpuuunna ycrpansercs ociaablieHHEM HEraThBa ¢ OYeHb OOJIBIIMM HHTEp BaJIOM IUIOTHOCTEH B
CBEP XIIP ONOP IIMOHATILHOM O CJIa0MTENe MM METO/I0M F'OJIOKOIIHH.

JIns ycTpaHeHuss TpeTbel NMpUYMHBI, BhI3bIBaeMON (hoTorpadupoBaHueM oObeKTa ¢ O4eHb OOJIbIINM
UHTEPBAJIOM SIPKOCTEH, BCIEICTBUE YEro Ui MOCTPOEHUs] HEraTUBHOI'O M300pa)XKEHHs HCHOJIb30BANINCh
00J1acT HelOJEepIKEeK M TepeNeprkeK, Haa0 IMOJb30BaThCs CPETHUM TPaAUEHTOM HEraTMBHOTO (hoTo-
Marepuana, KOTOPBIM XapakTepu3yeT KOHTPACTHOCTb BCEM MCMOJIb3YEMOM IIKaabl MOYEPHEHUH MpHU
ceeMKe. B aTom cimydae popmya 35 npumer Buz

gi’l().’? .§H(32 :1 (36)

HpI/I HCIIOJIb30BaHMH CPpCAHUX I'paJUCHTOB HCTATUBHOI'O W IO3UTHUBHOTO q)OTOMaTCp HaJIOB APKOCTH
o0BekTa Oy Ay T rep e1aHbl Ha POTOOTIIEY aTKE C OOJIbIINM UCKAK EHUEM, YEM B IIEP BOM CITy Uae.

B stom maparpade wu3noxkeHsl TpeOOBaHMS, NPEABSIBISEMBIE K HICATHHOMY BOCHP OM3BEICHHUIO
sipKocTeii 00beKTa Ha mo3uTuBe. Jlanee Oy JeT y CTAHOBIIEHO, HACKOJIKO OHM TP UMEHUMBI Ha TP aKTHKE.



34. IOABOP ®OTOBYMAI'M K HEI' ATUBY

Bbi6op nmoBepxHocTH U TOJIUHBI (poTodyMaru. Takoil BHIOOp 3aBUCHUT OT pa3Mepa OTIeyarka, ero
Ha3Hay eHUs U BuJa coTorpadup OBaHHOTO CIOKETA.

Otneuyarku Hebonmpmoro ¢opmara (mo 13x18 cm) oOblUHO mewaTaroT Ha TOHKOW (HOTOOYMare,
cpennero Qopmara (18x24 u 24x30 cm) — Ha QorobOymare ¢ MOIYKApTOHHOM (OTOTIOIIONKKOM, a
6omnpmioro ¢popmara (ot 30x40 cm) — Ha poToOymare ¢ HOTOTIOTOKKON Kap TOHHOM IO THOC TH.

Ocoboenisnyesvie N 2siHYesble omodymazu TP UMy IIECTBEHHO TMPHUMEHSIOT JJIsi Me4aTH HayYHO-
TeXHUYECKUX (PoTOoTpadmii, MTPUXOBBIX PENPOIYKIHMHA, apXUATEKTYPHBIX, TMEH3aKHBIX M >KaHPOBBIX
CHHMKOB HeOOJIbIIOTO (popMara, He MpeJHa3HAuYaeMbIX JUISl SKCIOHUpOBaHMs Ha cTeHne. CHUMKU s
raser, )y p HaJIOB, IITP UXOBbIE U MOJTy TOHOBBIE WILITIO CTP AWK U1l KHUT TI€YaTaloT TOJIBKO Ha 3TOM COpTe
¢dhoToOy mar.

JloCTOMHCTBO Tak X (POTOOY Mar — o4eHb XOpolas Mep efadya Melbyaiux AeTaneil o ObekTa.

Mamoeguvie, nonymamosule u mucrenvie homobymazu MPUMEHIIOT Ul NeYaTH MOPTPETOB, NMEeH3axK e,
ApXUTEKTY Pbl, HATIOP MOP TOB, peKJIaMHBIX (hoTorpaduii u T. 1., Ip eIHA3HAYAEMBIX Ul SKCIIOHHUP OBAHUS
Ha CTEHJaX WIM BBIBEIIMBAHUS HA CT€HAX B momenieHWH. OTCyTCTBHE OJecKa MOBEPXHOCTH Ha TaKUX
OTHEYaTKaX MO3BOJISIET MX PACCMATP UBATh I1O/T JIFO OBIM Y TJIOM 3P €HHSI.

Ha maroBwIX U moyMaTtoBeIX (pOTOOyMarax MOXKHO IMOJydYaTh MATKHE MACTENbHBIE TOHA, OCOOCHHO
TP UTO/IHBIE JIJIS1 TIOP TP €THBIX M e H3aKHBIX CIO’KETOB.

[TonymatoBeie ¢GoTOoOymaru naroT Oojiee COYHBIE H300pKEHUS, YEeM MATOBBIC, TIOATOMY
T €ATIOYTHUT €JIb HEE TI0JIb30BaThCS UMHL.

Ha tucHensix ¢poto0yMarax neuararoT CHUMKH, COJIEp Kalllie Ha MepeaHeM IIaHe OOJbInne JIeTau,
Hanp MMep *aHp OBbIE CLIEHbI KP Y THBIM IUIAHOM, CHSTBIC NP U SPKOM OCBEIICH UH;

COJIHEY HbI€ 3UMHHKE JIaH Ja(Thl, TOPTPeThl U T. A. CHUMKH CO MHOTUMH MEIKMMHU JETATSIMU Ha 3TOM
copte hoToOyMaru neyatatb He CIEIy eT.

Ilondop ¢orodymarm mo ramMme mnposiBleHHs HeratuBa. B mpensiaymem mnaparpade ObLIO

YCTAaHOBJICHO, YTO B HACAIIBHOM CIIYyYaC KOHTPACT IMO3UTHUBHOI'O I/I306pa)KeHI/I$I npu 7P€3 =1 3aBuCHT

TOJIKO OT HHTepBajia sApKocTed oObekTa. Ha mnpakThke Takas 3aBUCHMOCTh OTCYyTCTBYET U3-3a
cBeTopaccesHusi B (hoToammapare, OTYEro ONTHUYECKOoe M300paxkeHne O0ObeKTa BCErja MMEeT MEHbIIUI

KOHTpacT (MHTEpBan sipkocTeil), ueM 00bekT. Koadduuuenr norepu xonrpacra (S, ), B 3aBUCUIMOCTH OT

BHa 00BekTa, paBusiercs 0,6—0,9 (cm. Tabdm. 7).
3areM mpu mnedaTd Ha (oToOyMarax HCIOJIb3YIOT €€ CpeIHUH IpaJueHT, a He K03(ppuumeHT
KOHTp acTHOCTH. [103TOMYy B pealbHBIX y CIIOBUSX CIIp aBeaiuBa He popmya 33, a hopmyia

nos __ -
AD _ﬂc.lo .77162.g}’103 (37)
Bemnuunet S, -/, -y, BBp@KAOT HHTEpBal ONTUYECKUX IUIOTHOCTEH HeratuBa, AD , (cm
dbopmynel 16 m 17), KOTOpBIH 3aBUCHT OT YCIOBWA CheMKH U TposBieHus. CleqoBaTelbHO, B
HO3UTHBHOM Hporecce (poTorpad MOKET MEHATh TOJNBKO g, ., MCNONb3ys NpH nedatd poTodymary Toi

WM MHOM CTETeHH KOHTPacTHOCTH *.

Brimie ObIIO yCTaHOBIIEHO, YTO [UIsl MPUOMMIKEHHO TMPaBWIBLHOM mMepemadu sipKocTe o0bekTa
MO3UTUBHBIM H300p a’KeHHEM HE00 XOAMMO COOII01aTh Y CIIOBUE:

7/H€Z ' g}'l03 :1
[TockonbKy MHTEpBa Ap KOCTEW ONTHUYECKOTO 300D aXKEHHS BCETJa MEHbIIIE MHTEpBalla UX Y 00BEKTa,
a HeraTuB Yallle BCEro MpOSBISIOT 10 7, <1, TO KOHTPAcT HEraTUBHOIO M300pa)XXeHUsI BCErJa MEHbILE

KoHTpacTa 00bekTa. UToObl Ha OTOOTHEUATKE KOMIIEHCHUPOBATh yMEHbILIEHHE KOHTPAacTa HETaTUBHOIO
M300p aKXCHUSI, HAJ0 TPH TeYaTd IOJIb30BaThCsl KOHTpacTHOM (ortoOymaroi. [lostomy mpousBencHue

Y eo * &nos JOIDKHO PABHATHCS HE €IMHUIIE , a OONIBbINEH BEUUMHE, Y Ka3bIBAEGMON HIDKE

* B 3TUX pacCyXACHHUIX UCKIIOUCHAa BO3MOKHOCTH HCIPABICHHS HEramBa OCiIaOleHHeM WM yCHJICHHEM JODKHO PaBHSATHCS HE
eUHHIIE, a OONbILeil BeIMIKHE, yKBBIBAEMON HIDKE:

eciu ﬂc = 056’ mo }/HC’C‘ ' §n03 = 1’6 (38)



ecwe  B,=07, mo 7, Z,=14 (39
ecnu p.=08, mo ¥, 8,.,=12 (40)

ecnu B. =09, mo ¥, & =11 (41)

OTky #a onp ezensercss HeoOX0UMBI i cp eqHU I rpagueHT (GoToOymary, Hanpumep korga S, =0,9, to

— L1
gn03 =

Hee

JIns BBIUMCIIEHUS CpeaHero rpaauenta mno gopmyinam 38— 41 Hajgo 3HaTh, 10 KaKOTO 3HAYEHUS
7Her np osiByieH HeraTuB. CenaTh 3TO HEMNO CP €JICTBEHHBIM €0 0CMO TP OM HEBO3MOKHO.

OpHako y,,, ompeaensercs ¢ JA0CTaTOUYHOM TOYHOCTBIO AJISl NMPAKTUKU 0e3 KaKUX-IM00 W3MepeHMUH,
€CJIH TI0JIb30 BAThCsl Y Ka3aHUSIMU, TAHHBIMU B § 8.

[Tocne vwero mo ¢opmynam 38—41 BBUKCIAIOT CPENHUM TPAAMEHT HEOOXOAMMOUW IS TICYATH
dboToOymaru u mo tabdn. 16 HaxomaT ¢ abpMUHBI HOMEp €€ KOHTPAaCTHOCTH, IO TP €OHBIN 111 HeraTHBa.
[Tonb3oBarbca Taba. 16 MOXKHO MOTOMY, YTO (POTOOTHEYATOK OOBIYHO MNP OSBISIOT 0 «KOHIA», UCTIOINb-
3ysl 7Sl TIOCTP OCHUS TO3UTHBHOTO M300p aXKEHHS BCIO WU MOYTH BCIO KAy Mouep HeHuid ¢oTo Oy Maru.

[Tpumep. Dxcrionnp oBanHas mep popupoBaHHas (OTOIUICHKA NP OSIBIISIIach B MposiButene Ne 2 (Tab.
4) B TeueHHE BpEMEHH, YKa3aHHOTO Ha YIaKOBKe. 3a 3TO Bpems KO3 (HUIMEHT KOHTPaCTHO CTH BceX 36
HeratuBoB Ha (otormenke Oyzaer paseH 0,8, T. €. pEeKOMEHIOBAHHOMY 3HAYECHHMIO JUISI (POTOIUICHKH.
[IpennonoxxumM, uto Tpedyercs Hameyaratb Kaap, KOd(DQHIMEHT MOTepU KOHTpAacTa y ONTHYECKOTO
n300p axkeHus: KoToporo npu cbeMke Obu1 paseH 0,9. ITockoneky 7, =08, a £, =0,9, o no popmy e
41 neo6xonuma (HhoToOymara co CpeIHUM I'paJUESHTOM, PaBHBIM

— L1

g nos 0,8 1’37

B tabmn. 16 Takoit cpequnii rpaaueHT uMeroT GoToO0y Maru:

ocoOorJIsHIIEBbIE Opomocepedpsiable TH00bIX copToB Ne 3, «®DoTokoHT» ocobormsiHieBass Ne 3,
«bpommoptper» u «Kontabpom» risiieBas Ne 4. B 3aBHCUMOCTH OT MOCTaBJICHHOM 3a7a4yd, MO3KHO
UCTIONB30BaTh JIOOYI0 W3 yKa3aHHBIX COpPTOB (poToOymaru M MONYUYUTh MpUOTMKEHHO TIpaBUIBLHOE
BOCIIP OM3BE/ICHHE SIP KOCTEH 00BEK Ta Ha MO3UTUBHOM 300D &XKCH UH.
OTOT croco6 B HEKOTOP BIX CITy YasiX HE AT O NTUMAIBHBIX P €3YJIbTaTOB, TaK KaK HE Yy YUTHIBACT BIIMSTHUC
Ha (pororp aduyeckoe N300p aXKeHUE WHTEP Basla TUIOTHO CTeH HEr aTUBA.

IMonoop ¢porodymaru mo MHTEpPBAJY IJIOTHOCTEH HeraTuBa. bojee TOYHBIM, a MO3TOMY CaMbIM
pacnpocTpaHeHHbIM KpuTepueM noadopa (oToOyMarn K HEraTuBY CIy>KUT HHTEPBAI ONTHYECKUX

IUIOTHOCTEN HeratuBa (AD" ), KOTOPBIM, KaK Yy K€ U3BECTHO YUTATEIIO, BBIP &KAET KOHMPACM He2 amuead.
WHTepBan ontudeckux IVIOTHOCTEM HEraTUBa ONp €eNeT MHTEPBaJl DKCIO3UIMM, BO3AEHCTBY HOILIHX

Hee

NpU [eYaTy Ha CBETOYYBCTBUTENbHBIN clioil poToOyMaru. Yem Oosblie ( ), TeM B OoJbIIee YUCIO
pa3 oTIMYaeTcss MakCUMaIbHAsl SKCIO3ULMSI OT MUHHUMAJIbHOM; YeM OH MEHBbIIIE, TEM MEHbILIE OTHO IIEHHUE
KpalfHUX 10 BEJTUY MHE HKCTIO3U L.

PaznuuHble Mo KOHTpacTHOCTH copTa (hOTOOyMarm HeCrocoOHbl B OAMHAKOBOM CTENEHU JaBaTh
pazzenbHble MOYEpHEHUs MO Pa3HBIMU MO BEIUYMHE HKCMO3HLIMAMH. DTO CBOMCTBO (oTOOYMaru, Kak
YK€ M3BECTHO YMTATENIO, 3aBMCHT OT BEIIMY MHBI [I0JI€3HOI0 MHTEP Balla SKCIO3UIMM (L, ).

NutepBasi oNTUYECKMX IUIOTHOCTEM HErarMBa W MOJE3HBIM HWHTEpBAI DKCIO3ULMN —
B3aMMOCBSI3aHHBI € TIOKa3aTenu npu (GoTorp adhuIecKkoi ey aTu.
D10 nerko nokasare. s stoit menm B Qopmyne 37 Benmuwumny [ [, -y, 3aMEHUM paBHOM

BEJIMUUHO U ( e ) Takum o6pazom

AD nos — ADHEZ . gng3 (42)

g

nos

OTKY 1a AD"? = —5— (42a)
gi’l().?



N3 dpopmy bl 24 HAXOUM, YTO

AD;”
L,=—— (426)
gno3
CrnenoBarensHo, popmyna 42a==420, win
Lg — AD Hee (43)

PaBeHCTBO moONE€3HOTO MHTEpBaja AKCHO3UIMN (OTOOYyMarm MHTEpBATY ONTHUYECKUX IUIOTHOCTEHN
HeraTryuBa o0ecred uBaeT Nepeady Ha O3UTHBE BCEX TOHOB HEraTUBA.
Taxkum obpazom, 1jsl TIOJTy YUEHUs] OTIIMYHOTO (POTOOTIEYATKA HEOO XOJMMO, YTOOBI MHTEP BaJl ONTUYECK UX
IUIOTHOCTEH HEraTUBA PAaBHAJICS MOJIE3HOMY MHTEpBally SKCHO3UIMI (OoTO Oy Mar.

Nroctpupyem 3T0 TPaBWiIo, Ui 4ero pacCMOTPHUM TPHU THUIMYHBIX CIlyd4as B3aWMOCBS3H L, u

AD"™ . Ha pwuc. 61 mnpencraBieH B rpaduueckoil ¢opme ciayyald, Korja HHTEpBal ONTHYECKUX
IJIOTHOCTEW HEraTvBa paBeH IOJIE3HOMY HWHTepBajlly s3Kcro3uimii ¢portoOymaru. Ilogdepem BBIIEp KKy
Opu TeyaTu TakK, YTOOBl TOJ MAaKCHMMaJbHOW ONTHYECKOH IUIOTHOCThIO HEraTHBa TMOJIYYMIach
AKCIIO3ULIMA, COOTBETCTBY IOILAs HAYaAly MOJIE3HOTO0 MHTEP Balla KCHO3UI Ui (POTOOY Mar u.

nos 13 e et e oy

" o3 ; Puc. 61.
4 o i o TR [Ipu paBeHCTBE HHTEPBAJIA ONTUYECKUX MJIOTHOCTEN
1,0 | . " o, HEraTHBa MOJIGSHOMY MHTEPBATy SKCIO3UINIT GoTOOYMaru
: I * - ] % MMO3UTHBHO € N30 0p 2K CHUE MOITYIACTCS O TIMIHBIM

Torma monq MHHUMAQILHOM ONTHYECKOU
IUIOTHOCTBIO HeraTnBa TIOJTY YUTCS
OKCIIO3UIMSA,  COOTBETCTBYIOIIAs  KOHILY
MOJIE3HOTO MHTEpBasia 3kcno3unmil. IlepBas
SKCIIO3UIMA JIaeT MOYEp HEHUE Ha MO3UTUBE,

NN

80— OINTHYECKAs IOTHOCTh KOTOPOIO JICKHT B
wer ::“‘ Touke A  Ha  KpWBOHl  mouepHeHNii
¢boToOymaru, BTOpass — B Touke O . B

2 3 4
! PE3YJIbLTATC HA MO3UTHUBC IOJYYHUTCA IOJIHAA

TOJIe3HAs IIKaJIa 104 epHEHUH OT a 106, u n300p aXKEHHE HA HEM OyJIeT HAWTyYIIUM U3 BO3MOXKHBIX.
DOoTOOTNEYATOK, MOMEIIECHHBIA MpaBee CXEMbl, MOATBEPIKIAET ATO TmpaBwio. OH TOJyYeH Ha
(dhoTobymare Ne 4.

Ha puc. 62 uHTepBan ONTUYECKUX IJIOTHOCTEH HerartuBa OOJbINE MOJIE€3HOTO WHTEpBajla SKCHO3HIIHIA
¢dboTobymarun. B sToM ciydae mpu BBIAEpPIKKE, PACCUMTAHHOM MO CPEIHHUM IUIOTHOCTSM HETaTHUBa,
OINTHYECKHE IUIOTHOCTH HEeraTuBa, 00O3HAaueHHbIE uepe3 A, He BOCHpPOM3BEAyTcs Ha (poTooTmedarke
MOYCPHCHUAMMU, T. €. MNPOMNaayT ACTAJIN B CBCTAX 1/1306pa>1<eH1/1;1. Bce onrnueckue 1o THOCTH HETraTHuBa,
o0o03HaueHHbIe Yepe3 b, MaayT MOYTH OJUHAKOBBIE WM COBEPIIEHHO HE OTIMYMMBIE JPYT OT Jpyra
noyep HeHust (OTpe30K O — 6" Ha KpUBOIl OYepHEHUH), T. €. IPONAAYT JETAIU U B TEHS X U300p aXKEHHUS .
Takoe mo3uTHBHO € M300p AKEHKE BOCTP OM3 BEJIET TOJIHKO Y 3Ky 0 KAy Mouyep HeHui HeratuBa. [ToaTomy
OHO OyJIeT OYeHb IUIOXUM, TaK KaK Ha (POTOOTIeYaTKe OTCYTCTBYIOT WM €l1a00 BBIPXKEHbI JETATH B
CBETaX U TEHS X.

Puc. 62.

Ecnu nose3Hplit HHTEpBaN 3KCHO3ULHHA (OTOOYMAru MeHblie
HMHTEepBaia ONTHYECKUX INIOTHOCTEH HeraTHBa, TO MO3UTUBHOE
N300 p @K EHUE N0JydaeTCsl O4CHB II0XUM

310 BUIHO U3 (POTOOTHEUATKA, KOTOPBIA OBLI
noaydeH Ha Qorobymare Ne 7, TOne3HBIN
MHTEP BaJI SKCIIO3ULIMM y KOTOp Oi OUEHb MaJl.

Ecnu BBIJIEP )KKY Y BEIMYHTh, TO
npopaboTaloTcss  yke ToJbko [/ W 2 TOs
HEraTuBa, €CJIM €€ YMEHbIIUTh — TO 3 U 4 TOJIA.
TakuM  0o0pa3oMm, yBEIWYEHHE  BBIICPIKKHU
VIy4dIIUT Ha TIO3UTHBE Tepeaady Jeraned B
CBETaxX U yCTPAHUT WIM yMEHBIIUT UX B TEHIX,
IpHU ee YMEHBbIICHUHU Tepeaaya Jeraneid, Hao0opoT, yIy4UIIUTCsS B TEHAX M YXyJALIUTCS B CBETax IO-
3UTHUBA.




[TosToMy He ciemy eT mp IMEHSITh TP U edaT GOoToOyMary, y KOTOp Oi TIOJIE3HBIN HHTEp BAT
SKCHO3UIMIA MEHbIIIE, YEM MHTEP BAJI ONTHYE CKU X TUI0 THOCTEN MOYEp HEHUI HEraTuBa.

Haxkonen, korma wHTEpBal ONTUYECKMX IUIOTHOCTEH HEraTHBAa MEHbBIIE MHTEp Bajla SKCITO3 UL
(1)0T06yMar1/1 TO Bce 66 HO‘I%pHeHI/IH MeHbLIE a' (yuactok a—a’ KpHMBOM TouepHeHu (poToOymaru) u
GoubLIe 6 (ee y4acTok 6— ) HE UCTIONB3YIOTCS M MO3UTUBHO € M300p &)KEHUE MOy YUTCS TUIOXUM U3-3a
HEJOCTAaTOYHOTO KoHTpacrta (puc. 63). DOto BHAHO Ha (OTOOTHEYATKE, MNPU TI€YaTH KOTOPOro
NoJIb30BaUCh (PoTOOYMaroi Ne 2, nmerolier 00JIbII0N UHTEp Bl SKCIIO3 UL .

H3meHeHHe BBIIEPIKKM INPUBEACT K IEPEMELICHUIO ONTUYECKUX IUIOTHOCTEH  I0Yep HEHUM
¢doTooTreuaTKa BBEP X HIH
o o T Puc. 63.

Ecnu none3HbIif HHTEpBAN HKCIIO3UIHHA (GOTOOYMaru 0oJrbIe
MHTEpBaja ONTUYECKUX IJIOTHOCTE HeraTuaa, To
MO3UTHBHOE M300p 2K CHHE MTOIYIaeTCsI HEYIOBIETBOPHU-

' . TENBHBIM

n&a,

%

BHM3 II0 KPHBOW ToYepHeHWi (oToOymary,
IpUYEM TOJIYyYUTh HAa HEM OJHOBPEMEHHO
. JIOCTaTOYHO OOJIbIIME U Maible MOuYepHEHUS
e & npu J000H BBIIEPIKKE HEBO3MOXKHO. Ilpu

TaKOM COOTHOLICHHH AD" 1 L, $hoToOy Maru
n300p KEHNE MOy YaeTcsi ¢ y3KOI/I IIKATON
TOHOB — 0O0Jiee CBETJIBIM, KOTJa BBIJCPIKKa
OTHOCHUTEIBHO Maja, u 0oJiee TeMHBIM, KOT/1a

1 2 8 4

OHA HECKOJILKO OOJIbIIE HEKOTOP O Cp €HEH Be MU HBI.
ITosmomy GoTobymary, y KOTOp Oif TIOJIE3HBIN HHTEP BT SKCIIO3UIIUIA OOJIBIIIE MHT P Bajia ONITHYE CKUX
IUIOTHOCTEN MO YEp HEHUI HEraTrBa, UCNOJb30BaTh HE CIEY €T.

Ha np akTrke mydie meqarate Ha oToOyMare, y KOTOP Oi MOJIE3HBIN WHTEp BT SKCIIO3UITHA HEMHOTO
0oJbIlle, YeM HMHTEPBAJT ONTHYECKUX IUIOTHOCTEH TMOUYepHEHWH HeraTtwBa. Pa3HOCT MEXAy JTUMH

nokasarensaMu (L, —AD"™) y KOHIpacTHBIX copTOB (hoToOymaru noixHa OblTh He Bhime 0,1, y HOp-
MabHBIX cOpTOB — 0,2, a y markux — 0,

Paznnune B pekOMECHIy eMOM JOIy CKe pasHOCTH L, — AD™ BBI3BIBACTCS TeM, YTO MpPHPAIICHHUC
ONTHYE CKOM IUIOTHOCTH 0Y €p HEHU I TTO3UTHBA 3aBUCHT ot ko3¢ uIreHTa KO HTP aCTHOCTH MO3UTUBHOTO
¢dboTomarep naia.

Hao 3amMeTuTh, 4TO BCTP EUAKOTCSI CITy Yau, KOTia BBIOOP (hOTOOY Maru 1o COOTBETCTBHIO €€ TI0JIE3HOTO
WHTEp Bajia AKCIO3UIMI WHTEpBaTy ONTHYECKUX IUIOTHOCTEH HEratuBa He JaeT OJHO3HAYHOTO P eIICHUS
BOMPOCA, TaK KakK Uil HEKOTOPBIX, HANPUMEp JIETHUX, CIOKETOB MOXHO TOJydYarh MpHUeMIIEMbIC
¢dorooTneyaTk Ha paszHbIX poToOymarax. [l moOpTpETHBIX CHUMKOB TaKas BO3MOKHOCTh Yallle BCETO
OTCYTCTBYe€T — HX MOXXHO OOBIYHO Teyararb Ha (oToOymMare TOJIBKO OMpeNeNieHHOT0 Homepa
KOHTp aCTHOCTH.

Hanmnume Ttakux momyckoB B BBIOOpE KOHTpacTHOCTH (PoToOyMaru Mmo3BOJIIET BOMPOC ToAOOpa
¢dboToO0y Maru 3HaYU TENHHO YTIp OCcTUTh. O ueM Oy IeT cKa3zaHo B CJleay IoleM map arp ade.

35. ONPEAETEHUE NHTEPBAJIA
ONTUYECKUX INIOTHOCTEU HE'ATUBA
W HEOBXOJIUMOM KOHTPACTHOCTH ®OTOBYMAI'

WHurepBan onTuyeckuX IUIOTHOCTEW HEraTMBa HamOoJee TOYHO HM3MEpPSIOT JEHCHTOMETPOM, YTO
HEJOCTYIIHO B yCIOBUSIX paboTel ¢oTomodutens. Ero BenmuuHy TakKe MOKHO BBIUHMCIUTH U TIO
MHHHAMaThHOW ¥ MaKCUMAIbHOH SIp KOCTSIM HEraTUBHOTO M300p aXXEHUs HA 9Kp aHe (OTOY BETUIUT eJIsl, ISt
4Yero He0O XOIUM CIETIMAITLHBIH KCIIOHO METP , OTCY TCTBY FOIIHI B TIP OJTaXKeE.

doToNFOOHUTETH K€ ITOT IMapaMeTp HEeraruBa MOJKET ONPEACTHTh TOJBKO BU3YAIbHO WIH Iy TEM
pacderoB. OTBITHBIA JIENaeT 3TO C JOCTATOYHOM JIJISi MPAKTHUKU TOYHOCTHIO BHU3YIBHBIM OCMOTPOM
HeratuBa. HaumHarommii OOBIMHO WCTIBITBIBAET B OTOM 3aTpy/AHEHHE, KOTOPOE YCIPaHAETCs, €Cln
PYKOBOJICTBOBATH CSl HIKECIIE [Ty FOLITHM.

1. HeoOXomumo yuuThIBaTh XapakTep IpaJaldi TOHOB HETaTUBHOTO W300pakeHws. Ecim

NpUpalieHus] ONTHUYECK MX TUIO THOCTEW moyepHeHui ( Ad ) He3HAYUTENbHBI U HEraTMBHOE M300p ayKeHHe
COCTOMT M3 OOJBIIOTr0 4YHCIa TIOUYEPHEHUH — IIMPOKOW MIKaJIbl TOHOB, TO 6U3VATIbHbIU KOHMPACH

Hezamusea OyOem Menvuie No cpasHeHuro ¢ cencumomempuyeckum. Ilpu GonapmoM Ad HeraTuBHOE



M300p @KEHNE CIIaraercss W3 MaJor0 4YWcia TOYEepHEHHH, T. €. MMeeT Y3KYIO IIKaly TOHOB, OTYEro
BU3YATILHBILL KOHMPACm Hezamusa Oyoem OonvuLe cencumomempuyeckozo. YToobl n30exkaTh Mo00 HBIX
ownbOK B ompexneneHnu AD"™, peKOMEHIyeTcs OLCHMBATh KOHTPACT HEraTHBa C MOMOLUBIO MAacKHy,
3aKp BIBAIOICH TP OMEXKY TOYHbIE TOYEPHEHUS U OCTaBJISIIOIIEH OTKPBITBIMH TOJNHKO MaKCUMAIBHYIO H
MHHHAMaJTbHY IO TUIOTHOCTH.

2. Ilpu cheMKe Ha HEraTUBHBIX (poTOMAaTepHanax, 0coOEHHO Ha (POTOIIEHKE, O CHOBHBIM (DakTOp oM,
OTp EICNAIOMMM BEIMYUHY HWHTEpBajla ONTHYECKUX IUIOTHOCTEH TOYEpHEHWH HeratMBa TMpHU
P EKOMEHIOBAaHHO I p eLIENTOM TP OJJOJKUT €IbHOCTU TP OSBJICHUS, SIBJSIETCS MHTEpBaJ SIpKOCTEH 00bEKTa.
[TosToMy, B COOTBETCTBUU € Kiaccu( UKalMell MHTEpBAIOB SIpKOCTe 00beKTa, MpUBEACHHOHN B Tal:. 6,
HEraTUBBI [0 MHTEP BTy ONTHYECKUX IUIO THOCTEH MOJKHO pa3/eNuTh Ha Iects rpymmn. K nepBoii rpymme
OTHOCSITCS HEraTHBBl C OYEHb HEOOJhIINM HHTEPBAJIOM ONTHUYECKHUX IUIOTHOCTEH, K IIeCTOW — C
Yyp e3MepHO 00IbIIMM. M ey HUMH JIeXKaT P OMEXKY TOUHbIE 3 HAYE HUIS .

Korna wuHTepBan mJIOTHOCTEH HEratMBa BH3YaJbHO YCTaHOBJIEH, pPEKOMEH/YETCs HpOBEPHTh 10
dbopmyne 17, ObUT T OH OMpeNeNeH OTHOCUTEIBHO NPaBUWILHO WIH C Tpy 0ol ommbOKoi. lemaercs 3to
TaK.

[Mpumepsr: 1. B monnaeHs sSICHOTO COJMHEYHOTO JeTHero aHS chororpadupoBaH Ha (HOTOIUICHKE
OTKPBITBIA TEeH3aX ¢ OOJBIIUM ydyacTKoM Heba. B 3TOT Wac ero ocBemeHHOCTh OyJeT HauOOJbIIEH,
MOSTOMY, COTJIacHO Ta0n. S5, HWHTEpBaAl €ro SPKOCTEH MOXHO MpHHATH paBHeiM 1,47. U3-3a
CBETOpAacCesHUSI KOHTPACT ONTHYECKOrOo U300pakeHus Oyjer, corjlacHO Tabj. 7, yMEHbIIEH [0
1,47x0,6=0,88. doTomyeHKa MpOSABIAIaCh B  HECTAHAAPTHOM  BBIPABHUBAIONIEM TP OSIBUTEIE.
[Tp otomAKUTENTLHOCTS TP OSIBJICHUSI — MUHMMalbHAs M3 YKa3aHHBIX B pelenTe, YTO MCKII0YaeT MOy ye-
HHME MAaKCUMaJIbHOI'O 3HaYeHHsl KO3 (UIMEHTa KOHTP aCTHOCTH.

[Ipeanonoxxum, 4To HEraTuB Mp OSBJIEH 0 KAaKOK-TO TaMMbl, Jiexamed mexny 0,6 u 0,8. 'amma 0,6—
MHHHUMAaJIbHAsI, IPU KOTOPON KAuyecTBO HEraTHWBa €Ile OCTAaeTCs YIOBIECTBOPHUTENbHBIM, a TamMma 0,8—
MaKCHMAaJIbHO JIO CTHT aeMas 32 BBIOp aHHOE Bp €Ms1 TP OSIBJICHHS .

[Moxcunraem no Gopmyie 17 BOSMOKHYIO BETUUMHY HHTEpBaNa ONTHYECKUX IUIOTHOCTEH AaHHOTO

HeraruBa Jis d3THUX JAByX TraMMm. B nepBom ciaywae AD"™=0,6x0,88=0,52, B0 BTOpOM
AD"* =0,8x0,88=0,70. UctunHOe 3HaueHue AD"” NeXAT MEXKITY STUMU JIBY Msl BEITMYUHAMU.
Haxogum mo Tabm. 15 mosne3Hble WHTEpBANbl SKCHO3UIMKE (OTOOyMaru, paBHBIE TOYHO WU

Np MOJIM3UTENILHO yKa3aHHbIM BBIIIE 3HAUEHUSAM MHTEpBana IUIOTHOCTeH Herarusa. s AD"*=0,52
COOTBETCTBYIOIIMI  TOJIE3HBIM HMHTEpBaT SKCHO3UIMH HMeer OpoMocepeOpsiHas IOy MaroBas

dotobymara Ne 6, a st AD " =0,7— Gp oMocep e0p siHast MatoBast GoToOymara Ne 5.
CrnenaB mip o0y Ha porodymare Ne 5 u No 6, BEIO up aeM JTy YTy 0 JJIsl TAHHOT'O HEeTaTHBa.
[Ipeamonoxum, uto OpomocepeOpsiHas modymaroBas ¢oTtodoymara Ne 6 faer HaWTy YIlIdid
¢dboroorneuatok. Torma, moas3ysice Tabm. 16 u Gopmymoit 38, jerko ompenenutb, 0 KaKOH TaMMbI
np osiBJieH HeratuB. Cp enHuii Ip aqueHT 2 Toi (oToOy Maru paseH 2,07, clieqoBaTelbHO

16
7:—1@2 - 2,07

Takum o6pazom, Bce 36 HeraTMBOB Ha ITOM (OTOIUIEHKE NP OABJIEHBI 10 rammel 0,77.

2. Ha Toii e ¢oToruieHKe NpUMEPHO B OJIMHAKOBBIX Y CJIOBMSAX OCBEILEHHs CHATO TEMHOE 3[aHHE Ha
¢done Heba, KOTOpOE 3aHMMAET HEOONBINON y4yacTOK Ha Kajape. VIHTepBald ApKOCTU TaKOro CIOXKeTa Mo
Tabin. 5 cocramisier 2,3, a ¢ yueroM notepu koHrpacta: 2,3x0,6=1,38. Tak kak 3TOT HEraTUB TP OSIBIISIICS
TO € BpPEMs, YTO M NEPBBIA, TO ero ramma Takxke pasnserca 0,77. OIHAKO MHTEpBal ONTHYECKUX
IUIOTHOCTEW HeraTruBa u3-3a OOJIbIIOTO MHTEpBala spKocTeld oObekTa OyJeT BbIIIE, YEM Yy Herarusa B
niep BoM npumepe. OH paBHsAETCA

AD"*=0,77.1,38=--1,06.

Jns weratuBa ¢  AD"™ =1,06 COOTBETCTBYIONIMIA TOJE3HbIH MHTEPBAI HKCIO3UIMH HMMEIOT
x710p 00p omMocep eOpsiHbIe 1oy MaTtoBble (hotodymaru Ne 4. Tonbko Ha GoToOymarax «bpommopTper» u
«Konrabpom» Ne 4 monmyuurcs TMO3UTHB OTIMYHOTO KayecTBa. MOXKHO Takke TMeyaTaTb Ha
Op omocep ebpsiHOU 0 coborisHIeBoi (hoTtoOymare Ne 4, HO kauecTBO (OTOCHHMKA OyJIET HECKOJIbKO
HIDKE, 9Y€M B TIep BOM CITy Yae.

A3. PaccMOTpuM Tereph TpeTHH HEraTHB, IOJIYUYCHHBIH Ha TOW e (OTOIUIEHKE M T €ICTaBIIs FOIIUNA
co000# CHIMOK MOCTa, 4epe3 ap KM KOTOPOro BHUIHA IPKO OCBEIIeHHas Aaib. CoriacHo Tabi. 5, uHTEp Bal
APKOCTEH y TaKOro cCrokera paBeH 4, a C y4yeToM IOTepU KOHTpacTa u3-3a CBeTopaccesiHus B (oTo-
anmapare: 4x0,7=2,8. ['amma np osiBJIeHUs] HEeraTuBa Tak>xe paBHa 0,77.

CrnenoBatenbHO, MHTEP BAJI ONTHY €CKUX IUIOTHO CTEH HETaTHUBa



AD"*=0,77.2,8 =2,15.

st atoro 3Hauenust AD" =1,06 HeT MOAXOASIIErO MO BEIUYMHE MOJIE3HOI0 HHTEP Bajia SKCIO3UIHIA
dborobymaru. [TosToMy pake mpu meyaTyd Ha TIASHIEBON XimopoOpomocepedpsiHoit ¢horodymare Ne 1
HEJIb351 BOCIP OM3BECTH HA (POTOOTIEUATK € BCIO KAy TOHOB HEraTUBa.

Beimie Ob110 yKa3zaHo, 4TO HauOOJNbIIee 3HAYEHHE JUIsl KauecTBa HEraTuBa MMEIOT Tl B CBETaX,
MOATOMY BBIJEp)KKAa NPU TEYaTH C JaHHOTO HeraruBa JOJDKHA OBITh TakKoi, 4YTOOBI 00ecHe4uTh
npopaboTKy BO3MOXKHO OOJBIIETO YKCa JeTajieil B CBeTax M300paKEHHs 3a CYET MX yMCHBIICHUS B
TEHS X.

4. Ha npyroii ¢oToryieHke B TyMaHHBIH JeHb choTorpadupoBaH OCCHHUIN Tei3ax Oe3 mepemHero
wiaHa. Ero maTep Ban sipkocreit mo tabin. S pasen 0,47, a ¢ y4eToM MOTEp U KOHTpacTa

Ta6nmma 18 Cxema noadopa potodymaru K HETaTUBY

Kareropust OOmas ontuuec- | BusyanbHbii Tpuvepubiit unrepsan | [1o1e3HBIHN Howmep
HeraThBa Kasl TUIOTHOCTD KOHTpacT IOTHOCTEH HErTHba UHTEp BaT KOHTp acT-
HeraTuBa HEraTuBa AKCIIO3U M HOCTH OyMaru
¢dhoToOymaru
12 [Tp o3p aunbIi OueHp MaIo- 0,3 0,6—0,3 7T—6
KOHTP aCTHBIN
1I/1 OOmras mwoTHOCTh |M anmokounTp acthsi (0,6 0,8—0,7 5
HE3HA4 UTeIbHas u
112 Oo6m1ag m1oTHOCTE |To ke 0,6 0,8—0,7 5
OoJbIIast
11 M anorIoTHEIHI Hop manbHb1i 1,0 1,2—1,1 34
1112 Cpennerotueiii | To xe 1.0 1,2—1,1 3—4
v/l [InoTHbIH Konrp actabrit 1,5 1,86—1,3 2—1
Vi1 [ToBwImIeHHO- OucHp 2,0 1,8—1,6 1
IUIOTHBI K KOHTP aCTHBIN
VI/1 CunbHOMIOTHBIM  |Yp e3BbIYaiiHO 3,0 1,8—1,6 1
KOHTP aCTHBIN

TIpumedanue. P eKoMEHIYIOTCS 151 YAy4IICHNs Ka4eCcTBa MO3UTHBA MIeP e MeYaThi0 HeraTHBbL:
kareropwuit 1/2 u 1I/1 ycumsate (cMm. § 16), kateropwuit 1/3, /4] 11/2, V/1 u VI/1 ocnabmnsre (cum. § 15). Heramssl kateropuid V/1 u VI/1
BMECTO OCI0JICHUS JTy4IIe IIedaTaTh ¢ Mackoi (em. § 47).

coctaBuT: 0,47x0,9=0,42. ITockoabKy OOBEKT CHEMKH OY€Hb MATIOKOHTP aCTeH, (POTO IUTEHK a TIp OSIBJISIIaCh
0 MaKCUMallb HOTO Ko03(duimeHTa KoHTpacTHOCTH, paBHOro 1,1. UToObl MONYYHTH TaKyl TaMmy,
TP OJIOJDKUTENLHOCTE  00paboTku (GoTomIeHKH B mposiBuTene Ne 2, yka3zaHHas Ha yIakoBKe, ObLia
yBenuueHa Ha 25 %. B 3TOoM ciayuyae uHTEpBall ONTUYECKHX IUIOTHOCTEM HEraruBa paBHSETCS

AD"=0,42x1,1=0,46 wu J1ns HEro TMOAXOMIT Bce OpomocepeOpsiHpIe | XJIOpocepeOpsHbIC
ocoborsHIeBbie porodymaru Ne 7.

Korna skenarenbHO mpumath M300pakeHMI0O Ha (OTOOTHEYaTKe Oojiee «TyMaHHBIW» BHI, TO HAJIO
YMEHBIIIMTh €0 KOHTPAcT, JJIs Yero nedyararor Ha Gotodymare Ne 6. [IpowmsBoms ommcaHHbIe paOOTHI,
PEKOMEH]Ty eTcs

INammy mip osiBeHUst GOTOIUICHKH HAXOIUTH [0 HETATUBY C HEOOJBIIION O ITUY €CKOU TIOTHO CTHIO U CO

Cp €IHMM 3HAY€HHEM MHTEp Bajla ONTUYECK UX INIOTHOCTEH. 3aTEM € 110 MOLIbIO HAMAEHHOH ¥, .
onpenenuts AD" y ocTallbHbIX HEraTUBOB, UMEIOIMXCS Ha (DOTOIUICHKE.
ITockoabKy Takoil crioco0® HEJOCTAaTOYHO TOUYEH, TO HaXOJAT J,,, V mpex HEraTHBOB, I'paJalliOHHbIE

Hap aMeTp bl KOTOP bIX MACHTUY HBL, M OEPy T cp eHee NX 3HaYC HHE.
Ecnn OoHa raMMa HNPOABJICHUA 3HAYUTCIBbHO OTIMYACTCA OT ABYX APYTHUX, TO €€ HC YUYHUTBIBAIOT.
Pacxoxnenue oObIYHO BBI3BAaHO TeM, 4To (GoToOyMmara ObuTa mojoOpaHa K HeraTuBy 0e€3 COOJOICHHS

npasuia L,=AD"” . Ha BO3MOXHOCTb TaKOI0O Cily4as yKa3aHo Ha cTp. 181.



3areM He HaOo0 IMOJIb30BATbCA AJI ONPEACICHUA ), ,, HEraTUBAMH, Ha KOTOPBIX CHATHI OOBEKTHI C

OOJIB 1M HHTEP BAJIOM SIpKOCTEH, TaK KaK B 3TOM CIIy 9ae BMECTO ¥, OyJly T HaifieHbl 3HAUCHUS g ..
Ecnu HexxenarenbHO JienaTh MaTeMaTHdeCKHE pacyeThl, TO nogdop ¢GporoOyMaru K HEeraTuBy MOXKHO
npou3BoauTh 1Mo Tabn. 18. He Bce ¢orooTrneyarku, monyudeHHbIE MO €€ JAHHBIM, OyIyT OTIMYHBIMH.
OnnHako oOHa MO3BONUT (OTOMOOUTENIO M30€kaTh TPyOBIX OHIMOOK MpU NOAOOpE KOHTPAaCTHOCTH
($oTOOYMaru K MHTEpBajly ONTUYECKUX IUIOTHOCT €M HETaTuBa U, CJ1€10BaTeIbHO, COKPaTUTh YHUCIIO Mp 00.



IIpoexyuonnas newams, uiu pomoepagpuueckoe yeeuudeHue,— 3mo 0CHOBHOU
Cnocob noyueHus ¢homoomneuamxkos ¢ Maiopopmammsix He2amueos. Ee
mexHuyecKue npuemsl 6eCcbMda pa3HooOPA3Hbl U 00eCneyusa om ycmpaHenue
Ha no3umuee 60 8pemMsl nedamu MHO2 UX HeOOCMAmKO8 He2 AMUBHO20
uzobpasxicenus. B 2nase uznoogicenvl e eomempuyeckue 0CHO8bl NPOeK Yuu, 0ana
XapaxkmepucmuKka paziudHuiX munos pomoyeenusumeneti U Ux OCHO8HbIX
Ooemajeti, ONUCAHBI OMeyecmeeHHble pomoyseruuument, paccmompeHvl pas-
JIUYHbIE NPUEMbL U CROCODbL Neuamu U pas3vsaCHeHd NPUpood 3epHUCIOCIU NO-
3UMUBHO2 0 U300PAICEHUS.

[TPOEKHMOHHAA ®OTOI PAOUYECKASA ITEHATH

36. BBEJEHUE

[1p oeknmoHHast, WM O ITHY ecKast, poTorpaduueckas mevarh mp eaCcTaBiIsieT co00# crocod, mpu

KOTOPOM HEraTHB MpOELUpYeETCs IMOCPEICTBOM 00beKkTHBa (HOTOyBennuuTedss Ha (GoTrodymary,
PAacroIoXKEeHHY 10 Ha HEKOTOPOM pacCTOSSHUM OT HeratuBa. [10cKonbKy HeraTHBHOE M300p aKeHue

NpO3pavyHO, TO MPOEKIMOHHAs Ie4aTh SBJSETCS JUACKONNYECKOM MpOoeKIMel, reoMeTp nuecKue
OCHOBBI KOTOP Ol paccMaTp MBalOTCs B CIIELY IOIEeM naparpadge.

IIp oexumoHHas nieyaTh NO3BOJISET:

1. Ilonydyars MO3UTHBHOE W300pakKeHHME B pa3zHOM Maciutade: yBEIWYEHHOM, PaBHOM WIHU
YMEHBIIIEHHOM TI0 CP aBHEHHUIO C MACIITa0OM HEeraTMBHOT'O M300p aKEHUS.

2. V3MeHATh KOHTPACTHOCTh IO3UTHBHOIO HM300p@KEHHs, NPHUMEHAS NPH SKCIOHUP OBAaHUU
¢ (y3HOE WM HAalp aBJICHHOE OCBEIIIEHUE HeraTuBa.

3. Jlerko xaapup oBaTh U300p aXKEHHE.

4. BplpaBHUBaTh BO BpeMsl II€4aTH HEPABHOMEPHYIO ONTHYECKYIO IUIOTHOCTH IOYepHEHUM
HEraTUBHOTO U300 &KEHUS P a3 IMIHBIMU O TTEHUTENS MHL.

5. Ileyarath OJTHOBPEMEHHO C JIBY X COB MEII|€HHBI X HETaTHBOB.

6. BrieyatbIBaTh B OCHOBHOE 1103 HTHBHO € M300p @KEHHe J10 TOJTHU TeIbHbIE 3J1 €M EHTHI,

HanpuMep oOIaka.

7. KoMOHMp OBaTh HECKOJIBKO N300 &)KEHUIA B OJTHO, T. €. TIOJIy4aTh ()OTOMOHTAX.

8. IloBopaunBath no3utuBHOE M300p axeHue Ha 180°, momemiast Herarus B (YOTOY BENUUHUTETIS
HEJUTY IOUTHOU CTOP OHOM K OOBEKTHBY .

9. IIposaBsATH BO BpEMS MEYaTH.

Bce 311 0 c00eHHOCTH TP OEKIIMO HHO i ITeYaTH 3HAYM TeIbHO P aClIUp AI0T BO3MOKHOCTH
MIO3UTUBHOI'O TP OLIECCA U SIBJISIIOTCS €€ Cy LIECTBEHHBIM TP EMMY LIIECTBOM II0 CPaBHEHHIO C BO3-
MOJKHO CTSIMU KO HTAKTHOM TI€YATH.

Bwmecte ¢ Tem np oeKImoHHas ieuaTh 0oJiee CI0KHA, YeM KOHTaKTHasl, TaK KaK Mp U HeH
HE00 X0IMMO:

1. [Tp ou3BOANTE HABOAKY HA PE3KOCTH TP OCIHPY EMOTO U300p XKESHHUS .

2. Mcnonp30Bath TOJIbKO BBICOKOUYYBCTBUTENbHBIE (POTO Oy Mar.

3. Ilonbp30BaTbCl MENKO3€p HUCTBIMH, OYEHb PE3KUMHU, MAJIOKOHTPACTHBIMU M MAJIOIUIOTHBIMHU
HEraTMBaMu, He UMEIOIIMMU 1e()EeKTOB.

4. DKCTIOHHMP OBATh C JITUTEIHHO I BBIACP XKKOM, 0COOCHHO NP H OOJIBIINX Y BEIUUCHUSIX.

[1p OMBILIIEHHOCTh BBIIY CKaeT (OTOYBETUYUTENI N, KOHCTPYKTUBHO O(OpMIICHHBIE P a3IHYHO.
OHaKO Ip MHIMII 110 CTP OCHUSI U300p AXKEHUS Y BCEX THIIOB Y BEJTMUUTEINIEH 01 MHAKOB.

37. TEOMET PUY ECKHUE OCHOBBI IPOEKIIU MU ITPU
®OTOTPAGUYECKOM MMEYATH

[TpuHIMI Mp oelMp OBaHUST M300p KEHHUs 3aKJII0YaeTcss B TOM, YTOOBI IyYOK CBeTa OT JItoOO M
TOYKH HETaTUBHOTO M300p aXKeHus1, Mp ol yepe3 oObEeKTUB, Jai ee u300p axeHue Ha skpaHe. /s
BBIBOJIa (POP My JT IOCTATOYHO PACCMOTPETh XOA JBY X JIy Ueii B TP OEKIIMO HHOM Y CTp OMCTBE: IIEPBOT'0
— MapajuIeJIbHOTO €r0 ONTHYECKON OCH, BTOPOr0 — IP OXOASIIEr0 4epe3 IIaBHbIE y3JI0BbIE TOUKU

H n Hy3 OGLCKTI/IBEI, JCOKam1ue B TOYKax IICpCeCCUCHUA ONTHYECKOM OCH C TJaBHBIMU

y3



TIOCKOCTSIMH OOBEKTHBA.
Ha puc. 64 touka P Ha HeratuBe N mpoeuupyercs oObekruBoM O ¢ OueHb OJIM3KO
P acroyIoKeHHBIMH TJIaBHBIMH TUTOCKOoCcTAMu H u H' B Touke P’ Ha skpane J. Ilepennee ¢hokycHoe

paccTosinue o0bekTUBa f , 3aaHee— f , OpuueM f=/';

ero omrmyeckas och QQ'. Bsumy paBeHctBa f M f BO Bcex (DOpMyJax MCIOIb3YETCS OIHO
0003HauYeHHe BEIUYMHBI TJIaBHOTO (hOKYCHOTO paccrosiuusi — f. PaccTosHust a u b OT TIIaBHBIX
IUVIOCKOCTEH OOBEKTHBA COOTBETCTBYIOT IIOJIOKEHUIO HEraTuBa U HSKpaHa B P OEKIMOHHOM
Y CTpOWCTBE; C — PaCCTOSHUE MEXKIY HEraTUBOM M 3KP aHOM.

Puc. 64. Xon ny4eli B MpOEKIMOHHOM yCTpOICTBE

obvekmue — okpan (b) CBs3aHBI MeXay CcO00H M (OKYCHBIM
paccrosinueM oObekTHBa (f) cienyromeil ¢popMysol, B KOTOpOil
PAacCTOSTHUSL MEXKIy TIaBHBIMH IUIO CKOCTSMH O0BEKTHBA (POTOYBEINUUUTENSI HE Y YUTHIBAIOTCS H3-32
MaJIOi €ro BEJMYHUHBI y OOBEKTHBOB, OOBIYHO M CIOJIb3Y EMBIX B (DOTOY BEJTUIUTENS X,

I 1 1
;-FZ:? (44)

1
Tak kak — B opmyiie 44 SBISIETCS BEIUYMHON MOCTOSHHOM, TO U CyMMa — — +Z ,- TaKxke Oy et
a

noctostHHO H. ClieroBarenbHO, I3MEHEHHE PAaCCTOSTHUS @ BIIeUeT 3a co00i M3MEHEHHE P acCTOSTHUSL
b, mpuuem, Koraa a y BeIUINBaETCs, b yMEHbIIIAETCS, U HA0OOP OT, €CITU b y BeTMIUBALTCS, TO d

Y MEHB LI1AeTCSl.
[Tonb3ysick Gpopmynnoit 44, MOXKHO HAUTH @, b U f:

_by
a_b—f (45)

_af
b_a—f (46)

a-b
f:a+b 47)

JluneiHOe, Wi TIOTIep €9HO €, y BeMmueHne n300p akeHust Ha dkpane (I7), T. €. MacimTad yBeIuIeHUS,
onpenensgerca otHomenueM Q'P' k OP, Tak xak Tpeyromsuuku PH,, O u P'H,,; Q' nogo0HsI:
OP b
[[==——=— (48)
OP a
[IpuyBenuyennn oTHOMICHUE b © @ BCeraa OOJIbIIE €AUHUIIBI, IPU Y MEHBITICHUH — MEHBIIIE €€.
JluneiiHOE yBEeTMYEHUE TaK:KE MOKHO OIp €AETUTH C 110 MO0 TP HOJIKEHHOM (hOop My JIbI

c
r :7—2 (49)
rne ¢ — paccrosinue HeratuBa oOT (oTtobymaru, f — (QokycHoe paccTosiHue O0OBEKTHBA

¢doroyBenuuutens. Pazmep sl B MUIITUMETp ax.
[Ipumep. Paccrosinne Mexay HeratuBoM u ¢otoOymaroit paBuo 600 mm, a /= 50 mm. B sTtom
Clly 4yae JJMHEHOe y BeTMueHue Oy JIET 1€ CATUKP aTHbIM, TaK Kak

r=8%9_5_1o,
50



Paccrossnnss neratmuB — OOBEKTHB (a) M OOBEKTMB — O3KpaH ¢oToyBenuuutens (b) 4acto
OTIP E/ICNISTFOT TI0 HIDKETIP MBOJMMBIM (hOp My JiaM, KOTOpBIE JIerko BbBecTH 13 hopmyn 44 u 48. B
3TOM CITy 4ae

1

a:M, unu a:f-(l—i-Fj (50)

r

b=f(r-+1). (51)

Ha mpakTuke yno0OHee MOIb30BaThCsl PacCTOSTHMEM HeEraTHBa A0 JKpaHa (c), KOTOpoe Jierde
u3MepsieTcs, yeM paccrosiHus a u b. Ha puc. 64 BunHo, uro c=a+b. Korma tpelyercs mpousBectu
yBenu4ueHue B omp eaeneHnoe yucio pas (I'), To ¢ HaxomaT mo ¢popmy e

f (F + l)2
Er—
(52)

[Ipumep. Hano mpousBectu MSTUKpaTHOE yBenndeHHe oObekTHBOM ¢ /=50 mm. Ha kakom
paccTosiHUM (C) HEraTHB JIOJKEH HAXOAUTHCS OT IKpaHa (poToy Benudaurens?

[Toacrapisist 5T AaHHBIE B popMy Ty 52, MOy 4aeM, 4To

2
P U CED )

T. €. MEXKAy HEraTHMBOM M 3KPaHOM JOJIKHO ObITh 360 mm. B HEKOTOPBIX, XOTA U pEAKUX, CITyYasX
BCTpeYaeTcss HEOOXOAWMOCTh OMpENeNIuTh, B KaKOM MacliTabe cienaHo yBenuueHue. Ero MoxHO

HaAWTH, MOJIb3Y ACh (HOp My JIOH

m=k+k*—1, (53)

_c-2f
k=37 (54)

[MIpumep. Ilpeamomoxum, uyto c=588 mm, a /=120 mm. KakoB wMacmitab yBeTuueHUs?
[ToacraBmnsiem 3Tu naHHbIe B opMy Iy 54, HAXOI UM

,_ 388-2-120
2120

a 3ateM 1o ¢popmyie 53 onpeaensieM MacmTad U300p AKCHUS :

m=145 i1/1,452 -1=1,45+1,05.

Otky na macmtab paBusiercs m;=2,5 u m,.=0,4 TlepBbIii COOTBETCTBY €T Y BEIMICHHIO, BTOP O1
— yMeHbllleHHI0. Tak Kak, COTJIaCHO YCIOBHIO, MPOU3BOJIWIOCH yBEIMYEHHE, TO €ro macmrad
paseH 2,5.

VYwMenblieHue B maciirade m,=0,4 MOXHO TpoOU3BEeCTH (POTOYBETUUHUTENEM, MO3BOJSIOUUM
3HAYUTEIHHO y NAISITh OOBEKTHUB OT HeraruBa. PaccrosiHne Mex 1y HUMH HaXosT 1o gopmyie 50.
Ono paBuo 420 mm, xorma m,=0,4 . PaccTosHHe OT dKpaHa 1O OOBEKTHBA (b) B ATOM CiIydae
coctaBuUT 168 mm.

B Ttabn. 19 nanbl 3HayeHust ¢ A1 OOBEKTHUBOB C HauOoJiee yMOTpEeOUTENbHBIMUA (POKY CHBIMU
paccrossnusiMi. Bo BTOpoil rpade Tabmuipl JUIST  YMEHBIIEHHWS BBIYUCICHUN TP MBEICHBI

r+1)
r

Y CTaHOBJICH OOBEKTUB C IPyTUM (POKY CHBIM PacCTOSTHHEM, YeM yKa3aHHO € B Ta0i. 19.

[Ipumep. HeoOxommmo monyunTth (HOTOOTHEUATOK C JIMHEWHBIM yBeIWUeHHeM B 2,5 pasa
0o0BekTMBOM f=75 mm. Ha KakoM paccTOSHMU JOJDKEH HAXOIUThCS HEraTuB OT OJKpaHa
¢doroyBenuuuTens?

Haxonum B rtpade «I» uymcmo 2,5, mpoTuB KoToporo B r1pape «f=75» CTOMT HCKOMOeE
paccTosiHUe HeraTuB — 3KpaH, paBHoe 367,5 mm.

2oe

=1,45

3HaueHHs 13 (HOpMyJibl 52, KOTOPBIMU HAJO MOJb30BaThCsl, Korjga B (hOTOy BEIMUHTENE



JIist ip nON>KEHHOTO BBIYMCIICHUSI P acCTOSTHUSL OT HEraTHBa JI0 KpaHa (¢) Moiab3y roTcs TalJ.
20. BennuuHy riaaBHOTO (hOKY CHOT'O paccTOsiHUSL 0ObeKTHBA (POTOY BeHuuTeNs OepyT B
MUJUTHME TP ax.

ITp ume p. TpeOyercs noxy YuTh POTOOTIIEYATOK C JIMHEHHBIM Y BEIUYEHUEM B 6 pa3 00bEKTHBOM
¢ /~=90 mm. Ha KakoM pacCTOsIHIM JOJKEH HAXOJUThCS HEraTHB OT HKpaHa OTOy BeuuuTeNns ?

Tabnumnal9
Paccrosinue HeratuBa oT JKpaHa GoTOYBeJIUMUUTEIS (€) IPH PA3HOM JIMHEHOM yBeJIM4Ye HUU
U pa3HbIX ()OKYCHBIX PacCTOAHUAX ero 00bekTuBa. Pa3mepbl B wm

JluneiiHoe y Benu- Benuynna ¢ npu
uenne I” [+1) £=50 =75 f=105
r
1 4 200 300 420
1,25 4,05 202,5 303,75 425,25
1,5 4,166 208,3 312,5 437,5
1,75 4,321 216,05 324 453,7
2 4,5 225 3375 472,7
2,5 4,9 245 367,5 514,5
3 5,733 266,6 400 560
3,5 5,888 289,4 434,1 607,75
4 6,25 312,5 468,7 656,3
4,5 6,722 336 504 706
5 7,2 360 540 756
6 8,166 408,3 612,5 857,5
7 9,143 457,1 685 960
8 10,125 506,2 759,4 1063
9 11,111 555,5 833,3 1167
10 12,1 605 907,5 1271

. 1
B rpade «/» mon madpoit 6 HaxoaUM BBIp KESHUE 86- f, TOJACTaBJIsIsI B KOTOPOE BEITUUUHY

(bOKy CHOI'O paCCTOSSHHA 00BEKTHBA (i)OToy BCIIMYUTCIIA, IIOJY4YacM HMCKOMOC PaCCTOAHHC, pPaBHOC

8%90 =735 mm.

Ta0sura 20

IIpudanxeHHbIE PACCTOSTHUSI OT HETATHBA /10 IKPAHA (POTOYBeJIUYHUTEJIS IPH PA3HOM
JINHE{HOM yBeJIMYe HU U

=1 2 3 4 5 6 7 8 9 10

c=4f 4,5 533f 625 7.2f 816f 9,14f 10,12f 1111f 12,10f

WNHorpa ans HEKOTOPBIX pacyeToB HEOOXOJMMO 3HATh BEJMYMHBI PACCTOSIHUA OOBEKTHB —
HeratuB (a) 1 00bekTHB — 3KpaH (b). OHU BBIUKCIAIOTCS € IOMOIIbIO Tadu. 21.

IT p um e p. [IpoekiMoHHYO T€YaTh MPOM3BOAAT C JIMHEWHBIM yBEIWYCHHWEM B 4 pasza
o0bekTBOM ¢ f=50 mm. Ha kakux paccTosHUSIX OT OOBEKTHBA JOJDKHBI HAXOIUTHCS JKpaH U
HeraTHuB?



Onpenenenne paccTosHNH 00beKTHB — HEeraTHB U 00beKTHB — JKpaH. Pasmepbl B

Tabsmmma 21

MM
JIuneinoe Paccrosiane a | Paccrosiaue b
yBenuuenue I’

1 x2 x2

1,5 fx1,67 x2,5
2 x1,50 x3

2,5 fx1,4 x3,5
3 fx1,33 fx4
4 x1,25 x5
5 fx1,2 fx6
6 fx1,17 x7
7 fx1,14 x8
8 fx1,12 x9
9 fx1,11 x10
10 fx1,1 fx11

DKpaH Mo AaHHBIM Ta0n. 21 mpu TakoM yBETHMYSHHUHU JIOJIKEH HAXOAUTHCS Ha paccTOSHUM b=fX
5=50x5== 250 mm, a HeraTuB—Ha pacctosiauu a=fx1,25=50 x 1,25=62,5 mm.

38. PACCESIHUE CBET A ITPU ITPOXOKJIEHUHU YEPE3 HEI'AT UB

[Ip ¥ U310’keHNH T€0 METP MYECKHUX OCHOB TP OEKIIMH O BUIO TP EATIOTI0KEHO, YTO OT JTF000H TOUK 1
HETaTMBHOT'O M300p &KEHHUSI BCE JIy YW CBETA, MPOWI depe3 0ObeKTHB (hOTOYBEITUUUTENS, JAIOT €€
n300pakeHMe Ha 3KpaHe. B peanbHbIX MpOEKIMOHHBIX CUCTEMAaX 3TO yCJIOBHUE M3-3a pacCestHUs
CBETa 3epHaMHU cepedpa HEraTUBHOTO HM300p aKeHHsT COOJII0TaeTCs TONhKO YacTUHO. CTeNeHb ke
paccesHUs] CBETa HEraTMBOM 3aBHUCHUT OT TOT'O, OCBELIACTCS JIM OH HANPAGIEeHHbIM, PACCEsHHbIM
WU OUp hy3HO-pACCESTHHBIM U3V HEHUEM.

Bun ke ocBelieHuss B OCHOBHOM 3aBHCHUT OT COpTa CTEKJia KOJOBI 3JIEKTpOJaMIibl, KOTOpas
M3TOTOBJISIETCS U3 TP 03P a4HOT'0, MATOBOT'O, MOJIOUHOT'O (OTAJIOBOT'0) CTEKIIA.

OnekTponammna ¢ KoJ0OW W3 npo3paunoco cmeKkia WMEET HAnpasieHHoe NPOnYCKauue,
XapakTepu3yeMoe TeM, 4YTO OCh MpOIYIIEHHOTO ITy4YKa CBETa OCTaeTCs MapauiebHOW OCH
M3JTy 9aeMOT'0 Ty YKa CBETA, a €ro TeJIECHBIM YT0J1 HE MEHSETCS.

DnekTposiamna ¢ KOJOOM U3 Mmamupoeannozo cmekia OQIaJaeT paccesHHO-HaANpaeIeHHbIM
NpONycKaHuem, XapakTepU3yEeMbIM YBEJIMYCHHEM TEJIEeCHOro YyrIJla IMydYKa CBeTa IOCJe €ero
TIP OXO’KICHUS Yepe3 CTEKJI0 (pHc. 65,a).

Puc. 65.

W HauKaTprchl paccesiHus CreTa: a—MaToBbIM, 6—
OMAJOBBIM CTEKIaMH, B—MaTOBOH IT0BEPXHO CTHIO
pedaekropa; (—1yd nagaroiero csera. Cipenkamu
MOKa3aHbI PACCESHHBIC TYd U

DnekTpojiamna ¢ KOJOoOH W3 Mon0uHO20
WIH ONanosoco cmekia JIaer oughgysuo-
paccesiHHoe NponycKauue, XapakTepu3yemMoe
TeM, 4TO ee KoJida MpuoOpeTaeT APKOCTh, paBHYy IO BO BCEX HAIpaBJICHHS X U3JTy YCHUs CBeTa (pHC.
65,6).

Hanp aBieHHbIH My Y0OK cBeTa, MPOXOAs Yepe3 Mouep HeHNe HeraThBa, BCTPEYAeT Ha CBOEM ITy TH
3epHa METALTUYECKOTO cepedpa n300p akeHHs, KOJIMUECTBO KOTOPBIX TP OMOP IHOHAIBHO CTEMEHU
noyepHeHuss. OT 3TUX 3epEeH OH MHOTOKPAaTHO OTPa)XaeTcss B Pa3HBIX HCIIPABIICHUSAX, OTYETO €ro
WHTCHCUBHOCTh K&XKIBIM pa3 yMEHbIIACTCS W3-3a YaCTHYHOTO TOTJIOMIEHUS 3epHamu cepebpa. B
pe3yJIbTaTe Halp aBJICHHBI M Iy YOK CBETa BBIXOJUT M3 Y4YacTKa HEraTHBA YaCTUYHO PAaCCETHHBIM U
ocnabneHHpIM. OJHAKO 3HAUMTENbHAs 4YacTh €ro Jyded (M Tem Oonbiias, YeM MEHbIIE
royuep HEHWE) TP OUZIET Yep €3 Mp OMEKY TKH MKy 3epHamu (CM. puc. 26) cepedpa 6e3 paccesHus



COXpaHUT CBOE HampaBJjeHUE. TakuM 00pa3oM, HanpasieHHvlii NY4YOK céema TO BBIXOAE W3
II0YEp HEHUSI CTAHOBUTCSI HANPABIEHHO-PAC CESIHHBIM.

Ecnmm y Takoro mnyuyka u cBeTa W3MEpUTh JIyYM, BBILEAINIME W3 TOYEPHEHUs, TO HX
WHTEHCUBHOCTh MOJKHO M300pa3uTh B BUJE JUArpamMbl, TpeACTaBICHHON Ha puc. 66. CieBa Ha
HEM NpSMBIMU JIMHUAMH TIOKa3aHbl JIy4W CBETa, MaJarolMe HAIPAaBJIEHHO Ha modepHeHue. s
HArJIsi THOCTH BBIIEIUM U3 HUX Ype3BbIUAMHO y3KHUH MMy 4oK Jyded u o0o3HauuM ero [ y. I[Ipoxons
4yepe3 HEraTUBHBIM CIOH, OH pacCeMBAETCA, NPHUYEM HEKOTOpas 4YacTb CBETa, IpOIly LEHHAsA
NOYep HEHUEM, MOMIET B HAIIP aBJICHNH, TIOKa3aHHOM CaMOMW JJIMHHO M CTp €NIKOH /.

/J Puc. 66. Unaukatpuica paccesiHUs CBETa U
- HeratuBoM N IIPY OCBELICHUH €10 HalPaBIeHHBIM CBETOM [0

-
=]

L

OTta YacTh cBeTa SBJISIETCS MPOJOJDKEHHEM Iajaro LIEero

ny4da Fy. B HampaBieHUM CTpEIOK 2, CHMMETPHUYHBIX IO

OTHOLIEHUIO K CTpenke [/, CBET pacceuBaercss MeHblue. KomudyecTBo cBeTa, paccesHHOro B

Harp aBJIeHUs X, 0003HAUEHHBIX CTpeNKaMu 3, eme MeHbie U T. A. CoequHss KOHIBI CTpENoK,

MOJTY UMM KPHMBY O B BUJI€ KOJIOBI C CUIIBHO BBITSAHY TOH IIelikoil. OHa xapakTepu3y €T paccesiHusl Ha-

MPaBJICHHOTO CBETa MOYEPHEHUAMU HeEraTuBa. Takas KpHUBas HA3bIBACTCS UHOUKAMPUCOU pac-
cesHusl.

Puc. 67. Uanpukatpuica paccesiHUS CBETa u IIPH OCBELICHUHU Heratrea N mudQy3HO-pacCessHHBM CBETOM

[Ipu ocBemeHWM HeraTWBa pPAacCESIHHBIM IMyYKOM CBETa, COJEpKaIIero
3HAYUTEIBHBIA TPOIEHT HATPAaBJICHHBIX JIyded, €ro COCTaB TOCIEe BBIXOJAa W3 MOYepHeHHUs
U3MEHSETCS Majio. Y MEHBIIAeTCsl TOJNBKO €ro0 MHTEHCUBHOCTh W3-3a TOTJIONICHHUSI CBETa cepedpom
300D AXKCHUS.

B cnydae ocBemieHusi HeratuBa Oug@y3HO-paccesHHbIM NYYKOM CBETa OH TIO BBIXOIE U3
nouep HeHns1 Oy IET Takke oughy3Ho-paccesiHHvim, OTIETO WHIMUKATPHCA €0 PaCCESHUSI TP UMET
BHJI TIOJTY OKPY )KHOCTH (pHuc. 67).

[Ty4ok cBeTa, BBICAIINNA W3 TOYEPHEHUS, HA3BIBACTCS UHMES PATIbHbIM, ( FZ )- OH cocTouT U3

JBYX TIOTOKOB: Hanpasjennozo, Wi peeyiapuoco (Fj ), Jyun KOTOPOro COXpaHWIu

nepBOHAUaJIbHOE HAalpaBJICHHME ITydKa, MajgaBIIero Ha mouepHenue (Fy), u pacceannozo, Wm
ouggysnoeo (Fy), Iy un KOTOPOro M3MEHUIIN CBOE Tep BOHaYanbHOe HampasiyieHue. Takum oOpazom;

FZ =F}; +F};. Ecnu nmovyepHEeHHWs HEraTUBA M3 MEPSITh, OCBEIIAsl WX HATIIP aBJICHHBIM Iy YKOM CBETa,

TO X ONTHYECKUE IIOTHOCTU Oy Iy T OOJIbIIIE N0 CPABHEHHUIO C IUIOTHOCTSIMU, U3MEP EHHBIMU TP U
OCBEIIEHUH TTouep HeH Ui a1y 3HO-p aCCESTHHBIM Iy YKOM CBETA.

39. XAPAKTEPUCTHKA PA3JIWYHBIX TUIIOB ®OTOYBEIWUYNUTEIENA

B § 37 Obu10 ycTaHOBJIEHO, YTO Ui OOpa30BaHMS M300p KCHUS MPU P OCKIMOHHON MevaTu
HEO0OX0MMO, YTOOBI OOBEKTUB (POTOYBEITUUYUTENST TPOCIMPOBA HEraTMB Ha 3Kpad. s 3toro
HEraTuB OCBCIHIAOT KaKI/IM-JII/I6O HCTOYHUKOM CB€Ta, PAaCHOJIOKCHHBIM IMEPCA HEraTUBOM Ha
HEKOTOpOM paccTosiiii. CBETOBOM MOTOK, MPOMJIs Yepe3 HEeraTuB, NP OCIHMPYETCS 0OBEKTUBOM Ha
9KpaH GOTOYBEIUIUTEIS.

Ecnmu ucroyHuK cBeTa yCTaHOBUTh, KaK TOKa3aHO Ha puC. 68, TO SAPKOCTb HEraTUBHOTO
M300paXeHUsT Ha JKpaHe OyJeT O4YEeHb HEpaBHOMEPHOW: HAMOOJbINEH — B €ro IEeHTpE U
HaMEHBIIIEH — Ha OCTAJILHOU €ro 4acTu.

Puc. 68.

CxeMa ocBemIeHus HeramBa N HanpaBICHHBM CBETOM
OT TOYEYHOTO ucToyHuKa cBera L. O0bexkTun
¢doToyBenmauTensO co3maeT Ha FKpaHe D
HEPaBHOMEPHYIO OCBEIICHHOCTh, KOTOpas B IEHTPAIBHOM ero yacTH (a) OyaeT OONbIION, a Ha ero nmepudepun —
He3Ha4YUTeNbHO (0)

3HaYNT eJIbHast HCPABHOMCPHOCTb APKOCTH U3 O6p AKCHWA Ha OJOKpPaHC BbISBIBACTCA TCM, YTO



LEHTp aJIbHAasl YacTh HEraTUBa Ip OCLMP Y €TCs NP AMBIMH JIy YaMU UCTOYHHMKa cBeTa. OHU COCTaBISIOT
CBETOBOM KOHYC, OCHOBAHMEM KOTOPOTO SIBJBIETCS 3payOK OOBEKTHBA, a BEPIIMHON — HCTOYHUK
cBeTa L. DTH JIy4H CBeTa JaayT Ha DKpPaHe ApKoe M300p aKEeHHe IEHTp AThHOW YacTH HeraTuBa (a).
OcranbHble Jy4H, HCIyCKaeMbleé HCTOYHMKOM CBETa, HE IMOMNaJalT B 3padyoK OOBEKTHBA W,
ClleIoBaTeNIbHO, HETIOCPEACTBEHHO HE YyYacTBYIOT B 0Opa3zoBaHMU M300paxkeHuss Ha 3kpane. Ho,
NpOXOJ uepe3 MOYEpHEHHS HeraTuBa, OHM PacCEUBAIOTCS 3€pHAMU METAIMY €CKOTro cepedpa.
Tonbko He3HauWTeNbHas 4acTb JU((y3HO-pACCESIHHBIX Jy4eH, MOKa3aHHBIX Iy HKTUPOM, Oy ler
Harp aBjieHa K 00b€KTUBY , KOTOP bIM U IIP OCLMP Y €TCsl Ha 3Kp aH (POTOYBETUUUTENS, CO3/1aBasi HA HEM
M300p aKEHHE C BECbMa Mao it
SpKocThIO (0). Xoa omgHoro u3 1ud ¢y 3HO-pacCeTHHBIX JTy 4el Ha pucC. 68 MoK a3aH Iy HKTHP OM.
HepaBHOMEPHOCTh OCBEIIEHHOCTH SKpaHa (OTOYBETUUUTENS YMEHbIIACTCs, €CIH €ero
ocBeniath AU(p(Py3HO-paccessHHBIM CBETOM, KOTOPBIA MONy4YaroT, NPUMEHSs] 3JEKTpOJIaMIly C
KOJI00# M3 MOJIOYHOTO HJIM OTAIIOBOTO CTEKJa M paccerBaTelbh U3 TAKOTO K€ CTEKJa, pacroaras
€ro MeXJy HEeraTuBOM M HCTOYHUKOM cBera. Hambosbulyro ke paBHOMEPHOCTb JKpaHa JaeT
KOH/IEHCOP , TIOMEIIEHHBI i MEXIY HEraTMBOM M 3J1EKTp OJIaMIIO il.

Hcemounuk ceéema, pacceusamens céema u KOHOEGHCOP AGIAIOMC 0CEEMUMENbHOU CUCMEMO, a
Hecamus, 00vekmue u 9Kpan — uzobpadxcaoueri cucmemorl. KOHCTPYKTHBHO OCBETHTEIIbHAS
cucTeMa U OOBCKTHB OOBCIUHSIOTCS B OJUH Y3€1 — NPOEKYUOHHBIU (POHAPb, WIH HPOEKMOp,
KOTOPBIA pacrojiararoT MO OTHOMICHHIO K JKpaHy BEPTUKAIBHO WIM TOpu3oHTAIbHO. [lepBbie
(OTOY BeNMYUTENN HA3BIBAIOTCS 8P MUK AIbHBIMU, BTOP bIE — 2 OpU3OHM AIbHBLMU.

(oToyBeIMYHUTE]b C paccesiHHbIM CBETOM. Y TakuX (hOTOYyBEIMUMTENEH pacceMBaHUE CBETa
TP OM3BOJIUTCSI OTMIAJIOBBIM, MOJIOYHBIM MJIM MAaTOBBIM CTEKJIOM, TOMEIIEHHBIM MEXIy HCTOYHUKOM
CBETa U HeraTUBOM (pucC. 69, a), win 6 €10l MaTOBOM MOBEP XHO CTHIO P EIICKTOP a, P ACTIOJIOKEHHOTO
HaJl HeraTuBoM (puc. 69, 0).

Puc. 69.
CxeMbl (OTOYBTHUHTERICH C PACCETHHBIM CBETOM: M —
HCTOYHHK cBeTa, [V — Heratus, O — 00bEeKTUB, d — dKpaH,
C — pacceuBarens uP — pedmexrop

PaccenBaTens cBera mosixkeH ObITh Oonblne (opmara
HerarmBa Ha 1,5—2 cu — wWHa4Ye €ro HEBO3MOKHO
OCBETUTH paBHOMEP HO.

Paccrosinne wucrouHWka cBera OT HeratmBa —
BTOpOE yCIOBHE, ObOecreuuBaroniee paBHOMEPHOCTh
OCBEIIICHUS. JTO PAacCTOSHHUE JIOJDKHO PaBHITHCS
1,5—2 nuaronansm HeratuBa. Hampumep, ans xampa
24x36 mm OHO COCTaBJISICT MP U OJTHOM AIEKTp ojamie B (OTOy Benmautene oT 6,5 10 8,6 cu.

HeratuBer Oonpmioro ¢opmara OCBEMIAIOT IBYMS WIM YETBIPbMS JJEKTIpojammamu. Yem
OOJbIIIe JIaMIT B OCBETHTENE, TeM OJIMIKE K PacCeHMBAOIICH Cpelie MX MOJKHO IMOMENIaTh, TaK Kak
JMaroHaitb TUIOIIAIH, OCBEIIaeMO M KaXI0 W JaMIo, Oy eT TeM MeHbIIe, YeM OOoJIbIIe JaMil. D TO
YBEIMYUT OCBEIICHHOCTh HEraTuBa M, CJIEJOBaTelbHO, SPKOCTh €ro M300paKeHUs Ha HKpaHe
(b OoTOY BETUIHTENS .

@DoTOyBENUYUTENH C pacceMBaTeieM K3 OMNATOBOIO MM MOJIOYHOTO CTEKJa JalT Oonee
pacCessHHBIN CBET 10 CPaBHEHHIO C (POTOYBEITUUYUTENIEM C pacceuBaTeNEM M3 MATOBOTO cTekia. Ha
CTENECHb PAaCCEMBAHUS 3HAYUTEIILHOE BIIMSHUE OKAa3bIBACT M COPT CTEKJIA: CIUIOIIHOE MOJIOYHOE
CTEKJIO SIBJISICTCS JIyUIIUM paccewBaTelieM 10 CPaBHEHHIO C MOJIOYHBIM HAKJIAHBIM CTEKJIOM;
rpy 003epHHUCTOE MATOBOE CTEKJIO — JIyUIIWA pacCceMBaTellb, Y€M MEJIKO3EpHUCTOE, 0CO0EHHO
MaTHUp OBAHHOE TUIaB UKOBOM KUCIOTOM. YeM Touime CTeKso, TeM Bhile paccenBanue. OHAKO TeM
MeHee sIpKuM Oy IeT mp oenupyemoe u3o0p axenue. [lostomy crekna Tomme 3 mm NPUMEHATH HE
Ccliefty er.

Jlaxke ipu UCTIONB30BaHUHM B (DOTOYBENMUHTENS X B KaYeCTBE paccerBaTeNeid MOJIOYHOTO WU
OTAJIOBOT'O CTEKJIa OCBEIIEHHO CTh dKpaHa B LIEHTP e Bce ke Oy AeT Oonbiie, yeM Ha Kpasx. PasHocTs
B UX OCBEHICHHOCTH MOXET I0X0IuTh 10 15%, xorma snekTpojaMmbl ONHM3KO PaclojOKeHbl K
pacceuBaresnio.

PaBHOMEpHOCTH OCBEIIEHHOCT Y 3K aHa 3HAYUTEIHHO YTy Ulllae TCS, €CIIM Ha HETr aTHB IOCTY AT
CBETOBOW IOTOK, OTP&XKEHHBIH OT pediekropa. s yBenmdyeHHs OTpakarelbHOW CTOCOOHOCTH
pednexTopa ero MoBepXHOCTh, OOPAIEHHY 0 K HETaTHBY, OKpalIMBAIOT MAaTOBOW O€nol KIieeBOil
KpacKOH, CEpHOKHUCIBIM OapueM WIM MOKEHOW MarHe3uer (okucbio Maruws). KoaddumueHt
OTp AKEHHA THUX MOKP BITUH BEChbMa BEIHUK U COOTBETCTBEHHO cocTasJser: 0,73—0,80; 0,95 u 0,96.
Yem Gompire K0P OHUIMEHT OTp aXESHUSI TIOKPBITHS pediekTopa, TeM BbIle Oy IET OCBEIEHHOCTh




HeraTuBa MPHU JAaHHOM HCTOYHHKE cBera. CBET, OTpakaeMblii MaToOBOUM OOl TMOBEpPXHOCTHIO,
SIBJISIETCS TIOUTH UIeTbHO TU( Dy 3HBIM (CM. puc. 65, 8).

Kpome Toro, ¢ortoyBenuuurenu >3TOro THIA: a) 3HAUYUTEIBHO YMEHBIIAIOT 3€pHHUCTOCTh
MO3UTUBHOTO U300p @KEHUs 10 CPABHEHUIO C KOHIECHCOPHBIM (POTOY BEIMUUTENEM, YTO MO3BOJISET
JieNaTh O4YeHb OOJbIIMEe YyBEUMYEHUs, U 0) CKpaJbIBAIOT MEIKUE MeXaHWdeckue nedeKTbl Ha
HeraTuBe, 4YTO SBJSETCS MX JOCcTOMHCTBOM. (iabas OCBELIEHHOCTh OJKpaHa, TpeOyomas
JUINTENbHOM BBIJIEP KKU,— WX HEJIO CTATOK.

OTteyecTBeHHAs] TP OMBILUTIECHHOCTh BBITY CKaeT (OTOyBennuuTenbHble mnpucrtaBku YIIJI-3  mms

¢oroanmaparoB «Cmena» Bcex THUNOB U «Jlrobutens-57» misa ¢otoanmapara «JIroOutenb-2».

Paccesnue cBera y HHUX MNPOWU3BOIUTCS MOJIOYHBIM CTEKJIOM, KOTOpO€ HE obecneunBaeT
paBHOMEP HY 10 OCBe-

Puc. 70.
HpI/IHHI/IHI/IaHI)HaSI CXeMa KOHOEHCOPHOIro CI)OTO}’BGHI/I‘II/ITCJ'UI

IIEHHO CTh 9Kp aHa,— OHA OYE€Hb OBICTPO MAIAET OT €ro LEeH-
Tpa K Kpasm. [Ipenensr yBenumuenust npucrapok: YIIJI-3 —
ot 2,5 no 10 kpar, «Jlroburens-57»—ot 1,5 no 3,5 kpart.

®otoyBenuuutenu ¢ aAudp@dy3HO-paccesIHHBIM CBETOM OTEYECTBEHHAs IIp OMBIIIICHHOCTh HE
BBIITy CKaeT.

@oToyBeIMYUTEIb € HampaBleHHbIM cBeTOM. HampaBjeHHoe  oOcBellleHHEe B
(oToyBenMUUTENE OCY ILECTBISIETCS] KOHIECHCOPOM, NP OCTEHIINM M3 KOTOPBIX SIBJIIETCS OObIUHAS
JIBOSIKOBBIITY KJIasi JIMH3A.

KonnencopHblit potoyBenuuutensd (puc. 70) cOCTOUT U3 JBY X ONTUUECKUX CUCTEM: Hee amue —
00beKMuU8 — IKPAH U UCMOYHUK CBEMA — KOHOEHCOP — 00beKMmus.

B3anmocBsi3p paccrosHuii a, b u (POKycHOro paccrostHusi OO0BEKTHBA (HOTOY BETHUUTENS
ycraHoByicHa B § 37. BeiBenieHHBIE (DOPMyJIBI TIOKA3BIBAIOT, YTO PACCTOSIHUS a M b 3aBHCAT OT
crenenu JTuHerHoro yBenuaeHus (I') u poxycHoro paccrossaus o0bekTrBa GpoToy Benmuutens (O, )
U HE 3aBHUCAT OT (OKYCHOTO PAacCTOSHMS KOHIEeHcopa (K) W TIONOKEHHS WCTOYHHUKa /L)
OTHOCHUTENIbHO KOHAeHcopa. OJIHaKO Ha KauecTBO YBETUYEHHOT'O MO3UTHBHOTO H300p a)XeHHs
CWIbHO BIUSET MpPaBUJIBHOE OTHOLIEHWE PAacCTOSIHUM ucmouHux ceéema — KoHOeHcop (e) W
KoHOeHcop — 00vekmug homoyeenuuumens, (d) (cm. puc. 70). PaccMoTpum 310 T Bomp oc.

[Tpu HEKOTOpOM JHMHEHHOM yBENUYEHUM JKpaH yBenuuurens (3) OTCTOUT OT 0OBbEKTHBA Ha
paccrosHun b, a 0OBbeKTUB OT HeratuBa (N) — Ha PaccTOSHUMU a. B 3TOM ciyyae OOBEKTHB
HAaXOJUTCS OT KOHJIGHCOpPA HAa PACCTOSHUU d, PaBHOM a+ti, I/ 1 — PAacCcTOsSIHUE OT HeraTHBa Jio
IUIOCKOCTH, TpPOXOJsLIed 4epe3 LEHTp KOHAeHcopa (Takoe JOIyLIEeHMEe He BHOCUT OO0JIb 0N
ommOKn B pacder). YToOBl HCTOYHMK CBE€Ta TPOCHMPOBAICI B 3padoKk OOBEKTHBA
(dboToyBenuuuTeNsA, OH JOJKEH HAXOIUThCA OT KOHAEHCOpa Ha paccrosiHud e. B 3toMm ciyuae
CBETOBOM TMOTOK TMOJHOCTHIO 3aMOJHUT 3padyoK OOBEKTHBA, YTO OOECHEYHUT MAKCHUMAaIbHYIO W

paBHOMEP HY 10 OCBEIIEHHO CTh 3Kp aHa ()OTOY BETUUUTENS.

Puc. 71.
OCHOBHBIE y3JIBI KOHIEHCOPHOTO (pOTOYBEIHIUTE S

Paccrosinne e He sABnsiercd NMOCTOAHHBIM. OHO W3MEHSIETCA B
3aBUCUMOCTH  OT  BEJIMYMHBI  JIMHEWHOTO  YBEIMYCHUS IO
CIIe/ly IOIIEMY TIpaBuUiTy .

Uewm OombI1ie JIMHEWHOE Y BETMICHUE CHIMKA, TEM JalbIIe OT
KOHJ/IEHCOp a HaXOAUTCSl UCTOY HUK CBETA; YEM MEHbIIIE Y BEJTUUE HUE,
TeM OJI1Ke K KOHIEHCOPY paclojlaraercsi ICTOYHHUK CBETa.

[Tpumep. [ledarator ¢ nuHeiHBIM yBenudeHueM B 4 u 10 pas
Masiopop MaTHBII HeratuB oToyBenuuuTeneM, oKy CHbIE PaccTos-
HHUS OOBEKTHBA U KOHIEHCOPA KOTOPOTO COOTBETCTBEHHO paBHbI 50
u 45 mm. Tommua koHneHcopa 40 mm, 1. e. =20 mm. Ha kakux
PacCTOSIHUSIX IOJXKEH HAXOJUThCSl UCTOY HUK CBETa OT KOHAeHcopa?

[To ¢popmyne 50 HaXoaMM, YTO TPU JTUHEHHOM yBEIMYCHHUU B
4paza a,=62,5 mm, a npu yBenuuenun B 10 pa3 a;;=:55 mm, B
nepBoMm ciyvae d,=-62,5+20=82,5 mm, Bo BTOpOM d"== =55+20=75 mm. Ilo dopmyne 45
HAXOJUM, YTO UCTOYHHUK CBETA JOKEH HaXOJUTHCS HA PacCTOS HUM

_d-f,  825x45
d—f, 82,5-45

_ 75x45

=99mm Co —ﬂ

e, =112,5mm



Ha puc. 71 nan cxemaTrwdeckmii 4epTeX HauOoJIee pacrpOoCTpaHESHHOTO THUIIA KOHIEHCOPHOTO
yBenuuuresnsi. OCHOBHBIMU 3JIEMEHTAMU €r0 NP OCKIIMOHHOTO (OHaps SIBIIOTCS: 0cgemumenbHoe
ycmpoticmeéo JI, cocrosiliee W3 MEpEeABUraéMOro HWCTOYHMKA cBera [/ W KOHIEHcopa 2,
3aKJIFOYEHHBIX B CBETOHEIP OHULIAEMBIN KOXKYX 3, U b — npoexkyuonnoe ycmpoticmeo, COCTOSIIEE
U3 paMKu s HeratuBa 4, KaMepbl 5 C OOBEKTMBOM 6 W TPHCHOCOONEHHUS Ui HABOAKHU
m3o0paxeHust Ha pe3koctb 7. Ilog OOBEKTMBOM YCTAHOBJIEH 3alUTHBIA CBETOQUILTP &,
OTBOJUMBI i B CTOPOHY BO Bp €MsI SKCIIOHUP OBAHMUS.

[Tp oexImoHHBIH (OHAPH TOCP €ACTBOM KpOHIITEeHHA ¢ My (GTOW 9 ycCTaHaBIMBAeTCs Ha CTOWKE
10, mo KOTOpOH OH MOJKET mnepeaBurarbcs BBepX M BHM3. CTolika /(0 kpemnutcs K 3kpany 11 B
BEP THUKAJIbHOM MOJIOKEHUH, P €XKE — IO HEKOTOP bIM Y IJIOM.

40. XAPAKTEPCTUKA OCHOBHBIX JETAJIENA U Y3J10B
POOTOYBEINYUTEIA

Hwke kpatko paccmaTpuBaroTcs TpeOOBaHHS, MpEAbSBIsEMble K KOHICHCOPY, HCTOYHHUKY
cBeTa, OOBEKTHBY, y31y (OKYCHpPOBAHUS, paMKe JUIsi HEraTuBa M SKpPaHy KOHAEHCOPHOTO
(hoTOY BETMIUTENS.

Tunbl koHAeHcopoB. KoHIeHCOp Mp eAcTaBIsieT cOO0H MOTOKUTENbHY IO ONTHIECKY IO CHCTEMY .
OH WBTOTOBJSIETCS OJHO-, JBYX- MW TPEXIMH30BBIM. [lpm pacdere KoHaeHcopa s
(hoTOyBEMUYHTENS Y HETO 10 MUHMMYMa YMEHBIIAIOT TOJBKO chepnieckyo adeppamuio, TaKk Kak
IpyTHEe ONTHYECKHEe adeppamid HE OKa3bIBAIOT CYIIECTBEHHOTO BIIMSHHS HAa KadecTBO
npoermpy eMoro u3oopaxenusi. Chepuueckas adbeppaimsi y OJHOJMH30BBIX KOHIICHCOPOB ObIBaeT
HauOONbIIEeH, y IBY XTMH30BBIX — CPEIHEH, a Y TP EXITMH30BbIX — HE3HA4Y UTEeIb HOM.

Haubonee mpocTeiM KOHIEHCOPOM SIBJSIETCS IUIOCKO-BBITY KJas JIMH32, KOTOPYIO HCIONB3Y IOT
qamie, 4YeM JBOSKO-BHIMyKJIyl0, W3-3a MeHbIeH BenuuuHbl chepuueckoid  abeppamyu.
OnHONMHMH30BBIE KOHICHCOPHI, XOTS H HMEIOT Ooibinyro chepudeckyro abeppamuro, 4Yem
MHOT'OJIMH30BBIC, 3aTO B HHUX TCPACTCA MCHLIIC CBCTA, IIOCKOJIBKY IIPOXOXKIACHUC KaXIOU
TIOBEP XHOCTH CTEKJIO — BO3JIy X CBSI3aHO C MOTep el Mp uMepHO 4% CBETOBOTO TIOTOKA.

Camvim pacnpocmpanenHbiM KOHOEHCOPOM ABIAeMCsl 08YXIuH306bl. OH cocmoum u3 08yx
NJIOCK0-8bINYKIIbIX JIUH3, 00PAUYEHHBIX 8bINYKA0 CMAMU OpYe K Opyey. Paccmosinue medcoy ux
sepuiuHamu oowviuHo cocmasisiem 3—4 mm. Paouycel kpuusnsl cghepuieckux no8epxHo cmeti TUH3
Mo2ym 6bimb 0OUHAKOBLIMU U PAZHBIMU.

Konnencop xapaktepusyercs BEIMYMHOW JMaMeTpa JIMH3, YTJOM OXBaTa W (POKYCHBIM
paccTos HUEM.

Huamemp nunz xomoencopa 3aBUCUT OT (opMara HEraTuBa, JJIi KOTOPOro IIpe€AHa3HauYeH
dhortoyBenuuurens. [ veratuBoB 24 X 36 mm onpaBed S0—355mm; 4,5%6 cm—SO—90 mm;
6x9 em—110—115 mmu 9x12 ¢.%—150—160 mm.

Yeon oxeama xomoencopa mnpencraBiser coOOi TeIECHBIH yrosl a, OXBaThIBAIOLIMI CBETOBON
MOTOK, U3Jly YaeMbIii HCTOYHUKOM CBE€Ta. Ero OCHOBAHMEM CIIy )KUT JIMH3Aa KOHJIEHCOPa, BEP LUIMHOM
— MWCTOYHMK cBeTa. Yem Oojblie yroia oxBara KOHAEHCOpPA, TeM OJmwke K HEMy MOXHO
PAacroJIOKUTh MCTOUYHMK CBETAa M, CIEAOBATEIbHO, TeM Oonbiiell OyJeT OCBEIIEHHOCTh 3KpaHa
dboroyBenuuutensa. Y OJHOJIMH30BBIX KOHIEHCOPOB yroa oxBata cocraBisier 30—40°, y
IBY XITUH30BBIX—45—50°, a 'y Tp exJmH30BbIX 1o cturaer 75— 80° (puc. 72).

Puc. 72. Bennuunsl ymioB oxBata (a)y OIHO-, IByX U
TPEXJIUH30BOTO KOHJIEHCOPOB: /—UCTOYHHK cBeTa, K — KOHAEeHOp, N — Heratus
u O — o0bekTHB PoTOYyBATHUHTETS, HOKYCHOE pacCTOSHUE y BCEX KOHICHCOPOB
pa3Hoi BETMMMHBL
DoxycHoe paccmosiHue KOHOeH copa HaXOIUTCs B 00paTHO i

3aBHCHMOCTH OT €ro yriya oxara. Takum oOpa3oM, oKy cHOe
paccTosiHWE Yy OJHOJIMH30BOTO  KOHJIEHCOpa  Oyjaer
HAWOONBIIUM, & y TPEXITUH30BOr0O—HaNMeHbINM. DOKyCHOE
paccTosiHie KOHAEHCOpa JOJKHO OBITh MEHBINE, 4YeM
b oKy CcHOE paccTosiHHE OOBEKTHBa (DOTOYBETHMUHTENS, TaK KaK
3TO YMEHBIIUT pPa3MEPbl OCBETUTEIBHOIO YCTPOWCTBA H
Y BEITUYUT OCBEIICHHOCTh IKp aHa.

@dokycHOe pacCTOsHHE [BYXIMH30BOro KoHAaeHcopa ( f)),

COCTOAIIECTO U3 OJWMHAKOBBIX IIJIO CKO-BBIITY KJIBIX JIMH3, paBHO




__
fi=5= (55)

rae f— oKy CHOE pacCTOsTHUE JIUH3, d — PacCTOSTHUE MEXKIY WX Bep ITUHAMU,

Ecnu nuH3BI KOHAEHCOpA MMEIOT pas3Hble (DOKYCHBIE PAcCTOSHUA, TO [, ONPENEISIOT MO0
hopmy e
Py
ot f-d
rae f; v f; — GOKy CHBIE pacCTOSTHUS JTUH3, a d — pacCTOsiHME MEXKIy UX BepImHaMu. Bee pasmep bl
B MIJUITUMETp aX.

®DoKy CHOE P accTOsIHUE KO HIEHCOPa BCerja MeHblie (POKYy CHOTO PacCTOSTHUS KaKION U3 JTUH3,
€ro COCTaBJISAIOIINX.

U3 ¢dopmyn 55 m 56 sicHO, 4TO JBYXIMH30BBIII KOHAEHCOpP HE ClIeAyeT NpeBpamarb B
OJTHOJIMH30BBIH, HATIp UMEp, KOT/Ia OJHA U3 €r0 JIMH3 Pa3OuTa WU CHIBHO TMOlapanaHa, Tak Kak OT
9TOro ero (OKyCHOE pacCTOSHUE YBEIUYUTCS, a YTOJl OXBara YMEHBIIUTCS, YTO TOHH3UT
OCBEIIIEHHOCTb 3KpaHa. K o1HOJIMH30BOMY KOHJEHCOPY BTOPY IO JJUH3Y MOKHO JI0 0aBUThH TOJIBKO B
TOM CIIy4ae, eclu Ty 0y C 00beKTHBA WIH MeX (POTOY BEITUUUTENS MMO3BOJIUT NP MOIM3UTh OOBEK THB
K HEraTuBy Ha paccTosiHUe, KOMIIEHCUpYIOIIee yMeHbIleHHEe (DOKYCHOTO pacCTOSHUS Y HOBOTO
KOHJIEHCOp a.

JIMH3BI KOHAEHCOPOB HE JOJKHBI MMETh I[apaliH, CKOJIOB U BHYTpEHHHUX Je(deKTOB CTeKJa,
TaK KaKk OHU TOJY YarOTCsl Ha MMO3UTHBE B y BEIMUYEHHO M BUJIE.

Co BpeMeHeM Ha III0 CKOM MOBEPXHOCTH JIMH3bI, 00OpallleHHOM K paMKe JJisi HeraTUBOB, MOTYT
NOSIBUTHCS I[apanuHbl. B 3TOM cilydae JIMH3bI KOHAEHCOpAa MEHSIOT MECTaMHM, IpeABapUTeIbHO
paBHOMEPHO OTMATHP OBAB TOLIAP allaHHY IO TIOBEP XHOCTh JIMH3bI OU€Hb MEJTKMM HaXIaKo M.

Bonbuioe 3HaueHWe uMeeT TNpaBWIbLHOE KpeIUIeHWE JWMH3 B OlpaBe KoHAeHcopa. Ee
KOHCTPY KIS JOJKHA OBITh TaKOM, YTOOBI JIMH3BI HE MCIBITHIBATH HUKAKUX HATSKCHUM, BBI3BI-
BaeMbIX 0osiee ObICTPbIM OXTaXKIEHUEM OIPaBbl CPABHUTEIBHO CO CTEKJIOM, T. €. MEXKIY OIpaBOi
Y JINH3aMH J0JIKeH ObITh HEOOJIBIIION 3330 .

Ucrounuk cBeta. B ¢oToyBenuuutensx B KadyecTBE HCTOYHUKOB CBETa P UMEHSIOTCS
anekTponammnbl HakanuBanusa tuna HI' u Hb ¢ HopManbHBIM 1I0KOJIEM ¢ K000 U3 Tp 03payHoOro,
MaTOBOTO WM MOJIOYHOIO CTeksa. Jiekrtponamibsl i ¢ororpadpun tuma CIL-50—CILI-53,
Ha3bIBacMbIe B 00Mx0/1e (PO TOMOOUTENAMU «IIep eKATKaMI», UCIIONB3Y IOTCS P eXe M3-3a CHIILHOTO
HarpeBaHUs HMMU KOpIyca OCBeTHTENnss M oObekTuBa (oroyBenmuurens. [leperpeB mepBoro

(36)

BBI3BIBACT KOpOOJeHHEe (OTOIUICHKH, a BTOPOTO — HAPYIIEHHE KOPPEKIMU OOBEKTHBA.
KopoOiienre GoTormieHKn 1aeT Hep €3KOCTh HEKOTOPBIX yYaCTKOB Ha W300p KCHUH, a HAP Y [ICHHE
KOPpEKIMA OOBEKTHBA — €ro OOy HeOONbIIy Hepe3kocTh. Kak mepBast, Tak W BTOpas

HEpE3KOCTH HEYCTPaHUMbl JOTOIHUTENbHBIM (DOKYCHPOBAHHOM Ha PE3KOCTh JI0 OXIaKAeHHs
np OeKIMOHHOTO (oHapsi. /g yero mpuXoauTcsi Ha HEKOTOpOE Bpems Mpekpamarh paboTy Ha
(dhoToyBemuunTENE.

Jlammsl THna CLI nenecoobpa3Ho Mp UMEHATh, KOT1a eYaTaloT O4YeHb IUIOTHBIN Heratus. B aTom
clly4ae MOIIHBIM CBETOBOM IOTOK, H3JIy4aeMbli HMH, IIO3BOJIIET 3HAYMUTEIBHO COKPaTUTh
BBIJEPKKY IPU NI€YATH U OJTHOBP EMEHHO Y JIy YLIMTh KaYECTBO MO3UTHBA.

CriekTp anbHBIM COCTaB M3ITy YeHHs HOp MAIIbHBIX ocBeTUTeNnbHBIX JaMmil (HI™ u 1-1B) u poTomamn
(CLI-50 — CII-53) pasmuuen. Mx nseroBas temmeparypa B rpanycax KempBuna (°K) mpu
HOpMaJIbHOM HarpsikeHuu B cetu (127 u 220 e) cocraBisger y nepBbix 2700—3000° K, y BTOpbIX
—3280— 3450° K. CnekTpanbHbli COCTaB W3y YECHUS] 3aBUCUT OT HAIpPS>)KEHUS] B CETU: MAJICHUE
WM TIOBBIIICHUE HATIPSXKEHUs] Ha OJMH TP OIEHT BIIeYeT 3a co00i yMEHbIICHHE WIH yBeTuueHue
IIBETOBOM TEMIIEp aTy pbl y HOP MATbHBIX AekTposiamn Ha 11—12° K, y dporomamn — na 14,5—15°
K.

UeM BbIIIEC BETOBAsI TEMIEpaTypa U3y YCHHs JIEKTPOaMIbl, TeM Oosiee aKTMHUYHBIM Oy J1eT
CBETOBOM MO TOK, TeM 00JIe€ KOP OTKOH BbIIEep KKON MOXKHO MOJIb30BaThCA NMp U nevyary. IlopieHue
AKTUHUYHOCTH M3JIyUYEHUS BBI3BIBAETCA TEM, YTO C POCTOM ILIBETOBOM TeMIlepaTypbl HMCTOYHHMKA
CBETa B €r0 M3JIy YCHHHU yBEIMYMBACTCS MPOLEHT KOP OTKOBOJHOBBIX JIy YeH, K KOTOpbIM Hanboiee
CBETOUYBCTBUTEJIIEH MO3UTUBHBIN (oToMarepuan. Kpome TOoro, B 3TOM cilydae HECKOIbKO
YJIy YILIATCS TIep €1a4a MEJIKU X AeTaJIe ! Ha MO3UTUBE.

Uem MeHblIE IBETOBas TeMmIleparypa, TeM OojblIe JUIMHHOBOJHOBBIX JIy4yel COMepKUT
CBETOBOH MOTOK, Te€M TP OJI0JDKUTENbHEE Oy eT Bbliepxkka. [loaToMy, meuaTast IIOTHBIN HEraTHB,
HAJO0 TOBBIIIATh IBETOBYIO TEMIIEpATypy MCTOYHHMKA CBETA, a Ile4aras MpO3padyHblid HEraTuB —



TIOHMKaTh €€.

Kax yxasvieanocs eviuie, konoeH cop npoeyupyem uCmoyHuK ceema 8 3pavox 00vbeKkmuea 6
HAmMypaieHylo 8eIUtUHY, NOIMOMY PA3MEDP BOJI0 CKOB INIeKMPOIAMNbL C NPO3PAYUHOU KOAOOU He
00JIDICEH NPesblUaAm b Quamempa 3pauxka oovekmusa. Yem doavute deticmayrouee omeepcmue
00veKxmuea, mem 00J1ee MOWHOU Modxcem Obimo dnekmpoaamna. Eciu 06 vexkmue ghomo-
yeenuuumens umeem HebOIbULOE Oell CMBYIoujee Omeep cmue, Mo NPUMEHAMb MOUWHYIO
INEKMPONAMNY He clledyem, MaK KaK 8 IMoM Clyyae KOHOEHCOp He 8 COCMOAHUU (NpU 0O0bIYHOM CO-
OMHOULEHUU PACCMOSIHULL MEXHCOY UCOYHUKOM c8emd, KOHOEHCOPOM U 00beKMuUeoM)
CRpOeyUupo8ams c8emogy 10 NIOWAOK)Y 80 6X00HOU 3payok obvekmusa. Ha 6o3moocno nornoe
UCNOIL30BAHUE CBEM0802 0 NOMOKA, U3TYUAeMO2 0 0ObIMHBIMU JNIeKMPOIAMNAMU, MAKIiCe GlUsem
Gopma numu Hakana. s smou yenu Haubonee nOOXo00sim dNeKMpPoraMnbl, Y KOMOPbIX 800CKU
CKOHYEHMPUPOBAHbL 8 MATIOM 00beMe.

M 05kHO Tak>ke MP UIMEHSITh UCTOUYHHK CBETA C KOP OTKOM NP SIMOM UK ClIerKa U30THY TOW HUTHIO
Hakajga. OJEeKTpoJiaMllaMH C HHUTSIMHM Hakaia [OJKOBOOOpPA3HOW WM TOYTH KPYTJIoH (Hop Ml
NOJIb30BAThCSl HE CIIEy €T, €CIM UX pa3Mephl MpEBBILIAIOT pa3Mep BXOJHOTO 3padka OObEKTHBA
yBeNMU4HTENSl. DTOT BOmpoc Oyaer Oonee MOAPOOHO pPaccMOTpEH TPH H3JI0KEHHHU P OJH
mradparMpl 00bEKTHBA POTOY BEITUUUTEIIS.

OnexTponamibl ¢ W-00pa3HOi HUTHIO HaKalla Majo MPHUTOMHBI JJIsl YBEIHUYECHHS, TaK KaK OHU
MMEIOT HaMEHbIIIee CBETOIIP OITy CKaHWE B CTOPOHY OOBEKTHBA ()OTOYBEITHMUUTEINS 110 CPaBHEHHIO
CO CBETOMCITY CKAaHHEM B JIpy THX HATIIP aBJICHUSX.

®opMa KOJIOBI ANIEKTPOJIaMIIbl HE OKa3bIBACT CYILECTBEHHOTO BIIMSHUS Ha paBHOMEPHOCTb
OCBEIIEHHOCTH dKpaHa. Tpedyercss ToiabKo, 4ToOkI CTEKIIO ee cdepbl, 0OpalleHHONH K 0ObEeK TUBY
dboToy BenuuuTeNsl, He UMENI0 BOJHUCTOCTH, IOJIOC, KaKMX-THOO BKJIIOYEHHI, HAANHMCEWH U T. IL,
TaK KaKk HaJTMYUE WX JaCT TeMHbIE MOJIOCH WIH MATHA Ha Mo3utuBe. Hamo 3aMeTuTh, 9TO CTEKIIO
KOJIOBI MOKET MMETh BHY TP €HHHE HaTsI )KEHHsI, OOHAP Y )KUTh KOTOPBIE MOKHO TOJBKO CIIEAy IoIIeh
NP OBEP KOI1: 37EKTP OJIaMITy BBEPTHIBAIOT B MATPOH OCBETUTENS (HOTOYBETHMUMTENSI M, OCBEIIas €0
mucT Oenoit Oymary, MoJIOKEHHOW Ha SKpaH, yCTaHABIMBAIOT, NMETIM HA HEM TEMHBIX MOJIOC.
[IpoBepKy mpOM3BOMT B 3aTEHEHHOM MTOME IICH UH.

VY snexTponamMmbl ¢ Kou0oi XOpoIIero KauecTsa HaJnucH cMbIBatoT 5S—10%-HbIM pacTBOp oM
COJISTHOM KUCIIOTBI.

DIIEKTp 0JIaMITy C TP O3p aYHOU KOO0 NP UMEHSFOT NP ¥ TIeY aTH HaIlp aBJICHHBIM CBETOM,
HarpUMep pernp oAy KIMil KHIDKHOTO TeKCTa. B ocTanbHBIX CiTy 4asiX MOJIb3Y FOTCS JIEKTP OaMIIoN ¢
KOJIOOH M3 MOJIOYHOT'O MJIH OTIaJIOBOT'O CTEKJIA.

O0bexkTuB I yBeJu4yeHusi. Takoil OOBEKTUB TMPEACTaBISET COOOM CHEIMaTbHO
KOPpETHUPOBAHHY IO ONTHYECKYI0 CHCTEMY, IpeIHA3HAuaeMylo Uil TpOCIMpOBAHMS HEraTHBa,
P AacroIoKeHHOTO Ha HEOOJIBIIIOM P acC TOSTHUM.

OTeyecTBeHHAs TP OMBIIIUIEHHOCTh HM3TOTOBJISIET OOBEKTUBHI IS (POTOYBETMUUTENCH THIA
«nmycrap», 0603Ha4ast X, B OTVIMIME OT ChEMOY HBIX OO EKTHBOB, Oy KBOM « Y ». [lJis HEraTBOB
dbopmarom 24x36 mm BeIy1IeHO 1Ba o0bekTuBa: «MHMyCcTap-22V-1» (U-22Y-1) u «Uamy crap -
50Y-1» (U-50Y-1). Ux onTtuueckre mapamMeTpbl OJWHAKOBBI M XapaKTEPU3YIOTCS CIIEIy FOITUMHA
BenmumuuHaMmu: =50 mm, oTHOCUTENBHOE OTBepcTue 1 : 3,5, pa3pemaromias cuia B reHTpe mosst 60
JuH/MM, a Ha ero kpasx — 20 gun/mm. Takas paspemraroniasi cuina 00bEeKTHBA BIIOJTHE JOCTAaTOYHA
JUIsL TIOJTy YeHus y BelndeHuit 1o maciurtadba 1 : 15. [lnsa veratuBoB opmarom 60x70 mm n 60 X
X90 mm mpennazHaueH «Uumycrap-23VY» (U-23Y) c onrmueckumu mapamerpamu: =110 mn,
OTHOCHTENIbHOE oTBepcTue | : 4,5, paspemaromas cuia B LEHTpe M300paxeHus 25 jaun/mm, Ha
Kpasx — 12 aun/mm.

VBenuueHre MOJKHO MpOU3BOJUTH U O0BEKTUBOM OT ¢oToanmnapara. OHAKO 3TOro JIyulle He
JienaTh, TaK KaK Ip U 4acTOM mep ecCTaHOBKE 00bEKTHBA MOKHO MIOBP €IUTh pe3b0y Ha €ro omnpase.

B nocnennem cityyae HaJlo py KOBOJICTBOBAThCS CIEIYIOMIMMU COO Op aXKEHUSMU.

1. Ins doToyBenuuuTenst ¢ paccesHHbIM CBETOM NpUrojeH 0ol Thunm oObeKTHBA, a s
KOHJICHCOP HOTO—TOJIbKO aHacTHUrmMar. JTo TpeOOoBaHHWE BBI3BAHO TeM, 4TO npH JIuddy3Ho-
paccesHHOM OCBEILEHUM BO3MOYHO J1000€ 1uadparMup oBaHHe O0OBEKTUBA C LEIbIO YTy YILEHHs
€ro ONTUYECKUX CBOMCTB, 0€3 HapyIIEHHUS pPaBHOMEPHOCTH OCBEIIEHHOCTH OdKpaHa. Ilpwu
HANpaBJICHHOM OCBEIICHWM CWIbHOE AuadparMupoBaHME YacTO HaApyIIaeT paBHOMEPHOCTh
OCBELIEHHOCTH JKp aHa.

2. Jlo 15-xpaTHOTO YyBENWYEHUS] TPUTOJACH aHacTurMar Jooboro Ttuma. [lpu OGosbinem
Yy BEIIMYEHHH JIy YIlIe M0JIb30BaThCsl CUMMETP MYHBIM aHACT UTMAaTO M.

3. ®okycHOE paccTosiHe OOBEeKTHBA IS (HOTOYBEIUUUTEIS JOJKHO PaBHATHCA (POKYCHOMY
PAcCTOSTHUIO OCHOBHOTO, WIHM «HOpMAalIbHOTO», O0BEKTHBa (oToammapara WId Majo OT HEro
otnnyarbcs. Kak M3BeCTHO, OHO TP HUMEPHO COOTBETCTBY €T AMaroHaiu popmMara HeraTuBa.



4. Jlna yBenmuueHUU OOBIYHO HCHONB3YIOT OOBEKTHB C HOPMAIbHBIM YTJOM H300p aKEeHUS,
paBHeIM 45—65°. [lomp3oBarbCcsi 1l 3TOM 1ENU  KOPOTKO(POKYCHBIM OOBEKTHBOM HE
pPEKOMEHTy eTcsl U3-3a CHJILHOTO MaJIeHHUs] OCBEILIEHHOCTH Ha KpasX sKpaHa. Ero Mo>kHO mp MMEeHsTh
TOJBKO B TOM Cllyyae, KOrja pa3Mep IOMEIICHUS He TMO3BOJISIET MOJIyYUTh HOPMalbHbIM
00BEKTHBOM O4YeHb Ooublnoe yBenudeHue. JImnHHO(DOKY CHbIII 0OOBEKTHUB TakkKe Mallo IMPHUTOCH,
TaK Kak OH MO3BOJISIET JieNIaTh Y BEJIMUYCHUE TOJIbKO C HEOOJIb MM JIMHEHHBIM Y BETUUEH UEM.

B o6oux crnydasx nHamo mo Qopmynam 45 u 50 mpoBepuTh, BO3MOXKHA M TP OCKIMS
KOHJICHCOP OM ()OTOY BEJIMUUTENSI UCTOYHHKA CBETa B 3pauyok oObekTHBa (oToyBenuuurens. Yamre
BCEro OTBET Oy IET OTP ULIATENIbHbI M.

Cnemyer 3amMeTWTh, YTO yroJ  UW300paxkeHUss OOBEKTHBA  (OTOYBEIUUUTENS, B
[P OTUBOIOJIOXKHOCTh ChbEMOYHOMY, HE BJIMSAET HA IEPCIEKTUBY YBEIMYMBAEMOI'O H300p aXKEHMUS,
TaK Kak IUIOCKOE HErarMBHOE€ H300paKeHHE IMPOELUpPYETCs Ha IUIOCKYI0 TIOBEPXHOCTb —
dboTolymary.

5. OTHOCHUTEIBHOE OTBEpCTHE OOBEKTUBA ISl Yy BETMUEHUSI He JOJDKHO mpeBhimarh 1 @ 3,5, Tak
KaK paspemarnTcs cuiaa y 0ojiee CBETOCHIHHOTO O0OBEKTHBA OOBIYHO MEHBINE, YTO OTP HUIATENbHO
CKa3bIBAETCs HA Mepeiaue MEeNKUX JIeTal el HeraTusa.

Puc. 73. Buusinue quahparMupoBaHus HA SPKOCTh SKpaHa MY Hanp aBJIeHHOM
ocBelIEHUHU: a — nauadparMa J He 3aKpbIBAET H300pakK eHUE HUTH HAKala JTEKTP ONIAMIIBL -;
—OCBEIICHHOCTh 3KpaHa Oombinas; 6 — MBoOPaKCHAE HATH 3aKPHITO nuadparmoii—
OCBEILEHHOCTh YKPaHa 0YEHb HESHAYUTETHHASL, XOTSI OTHOCUTEIIBHOE OTBEpCTHE 00bEeKTHBA
€IlEe IOCTATOYHO BETHKO

Hano noMHUTH, 4TO pOJIb OTHOCUTEILHOTO OTBEP CTHS NP U P OCKLIUU B PsiJIE CIIy YaeB HECKOJIBKO
WHasl, YeM NPU CbEMKE, M0ATOMY HpaBuio << Yem Oo0JbIlIe OTHOCUTEIHHOE OTBEP CTHUE, TEM BBIIIE
OCBEIIEHHOCTh M300p@KEHHWs™>> CHPaBEJIMBO TOJHKO TOTJA , KOTJAa HCTOYHHK CBera
TP OCIMP y EMBII KOHJIEHCOP OM, MOJTHOCTHIO 3aMOTHAET 3P au0K OOBEKTHBA.

Ecnu ucrouHuk cBeTa Maj, HanmpuMep s YBEIMYEHHS NPHUMEHSETCS TOYeYHas JlaMIa, TO
OCBEIIEHHOCTh DKpaHa H, CIEA0BATEIbHO, €ro APKOCTh Oy Ay T OJMHAKOBBIMH HE3aBHUCHMO OT TOTO,
UCIIONIb3Y €TCSl OOBEKTUB C OONBIIUM WIM MaIblM OTHOCUTEIBHBIM OTBEPCTHEM. DTO OOBSICHAETCS
TEM, 4TO IUIOIIAAb M300paXKEHUs Tella Hakajda 3JIeKTposiamiibl Oy JIeT MEHbIIE IUIOMAaau 3padka
oObekTHBa (QortoyBenuuurens. /luapparmMupoBaHue OObEKTHBA B 3TOM CIIydae HE yMEHBIIUT
APKOCTh HJKpaHa IO TeX IOop, MOKa JIENECTKM auaparMbl HE CTaHyT Cpe3arb H300pakeHHe
BOJIOCKOB HakKajia 3JIeKTp ojiaMribl. Kak TOJIbKO 3TO Mp OM30MIET, SIpKOCTh 3KpaHa cpasy pe3Ko yma-
AeT. DTO siBJIeHWE HaOII0AaeTcss U MPU HETOUEY HOM TeJle HaKaja 3JICKTp OJIaMITbl, HalpUMep KOorja
OHO TOJKOBOOOpasHoe. Yem Oomblne nuameTp Tela Hakaina, TeM ObIcTpee auadparMupoBaHHE
YMEHBILUT IPKOCTh IKpaHa (puc. 73).

CrnenoBarenbHO, UII KOHIECHCOPHBIX ()OTOYBEIHMUHUTENEH MMEET MECTO CIedyIomiee IpaBmilo:
0CBEUJeHHOCI b IKPAHA (POMOYEeIUUUMEs 3A6UCUM HE CMOIbKO OM BeTUYUHbL OMHOCUMENLHO2 O
omeepcmus 00beKmMu8a, CKOJNbKO OM CHMeEeNneHu 3aNOJHEHUs €20 3pauka uzobpadicenuem mena
HAaKana 21eKmponamnbl.

OTO MpaBWIO CHpaBeUIMBO, KOTJa AKCIOHUPYIOT TOJIbKO HAlpaBieHHbIM cBeToM. Eciu oHO
npou3BoJuTCcs AU((y3HO-pACCETHHBIM CBETOM, T€ OCBEIIEHHOCTh 3KpaHa NpsIMO MpoIop-
[IMOHAJIbHA KBAJpaTy JIEUCTBY IOIIEr0 OTHOCHUTEIBLHOTO O TBEP CTUsl 00beKTHBA (OTOY BennuuTens. B
TOM cllyyae, Kak M Ipu (oTocheMke, auapparMupoBaHHe OOBEKTHBA HAa OJHO JeJICHHE
nradparMpl Y MEHBIIIUT O CBEIIEHHOCTh AKpaHa B JIBa pasa.

6. Ilocagounas pe3nba ompaBbl OOBEKTHBA JJIsi OTEUECTBEHHbIX (hoTOyBenuuurened M39xl1.
OOBEKTUBBI CO IITHIKOBOM (0aiio HETHOM) ONp aBOM /1711 HUX HE I10 IXOJIT.

7. KauectBo mpuoOpeTeHHOT0 OOBEKTHBA TPOBEPSAIOT MO (HOTOOTICUATKY, IMOJYUYECHHOMY C
MaKCUMaJIbHBIM JIMHEHHBIM YBEIMYEHHEM C TaK HA3bIBAEMOTO onpeoeiumens pe3Kocmu Wi
KOHMPOJILHOU CemKU (CM. HIDKE).

8. Ecniu 00bEKTHB XOp OLIMH, TO Y BEIUYEHUE OIP eICTUTENS PE3KOCTH JI0JIKHO ObITh YETKUM Ha
Bcell miomanu ¢oroornevyarka. CuiabHasg HEPE3KOCTb HAa €ro Kpasx MPU XOpOILUEH pPe3KOCTH
LIEHTP AIbHOM YacTH yKa3bIBaeT Ha HEJOCTATOUHYIO paspeulalonly o cuily 00bEeKTHBA HAa KPasiX ero
noJtst u300p axkeHusi. Takoit OObEeKTHB UIsl YBEINYCHHUS Help UTO/ICH.

9. Korma Hepe3kuM BBIXOAMT KakKOH-THOO OJMH Kpaill yBEIMYEHHOTO H300p aKeHUs
OTIp €/ICNIUTEIST PE3KOCTH, TO 3TO O3HAYaeT, YTO OOBEKTHB YKPEIUIeH B (DOTOyBeTHMUHTENEC C Tie-
PEKOCOM MITH 9YTO TUIOCKOCTb SKpaHa HE NapajlleibHA HEraTHBY. Yr1oObl yCTAaHOBUTH IIp MUMHY
HEp e3KOCTH, 00BEKTHB 110 BEp THIBAIOT B KOJIBLIE KD SIUICHNS HA '/, 000pOTA M BHOBb Y CTAHABIIMBAIOT
u300paxeHne Ha pe3kocTb. Ecnu oOBEKTHB yCTaHOBJIEH B (POTOYBEIMUHUTENE C HEPEKOCOM, TO
Hepe3Kas 4acTb H300pakeHus JO0JDKHA mnepeMecTutrbhes Ha 180° OT cBoero mnepBOHAYaIbHOIO
nonoxxeHus. Eciu Hepe3KuM OKa3bIBaeTcs TOT € Y4YacTOK HM300paxeHus, YyTo U J0 MOBOpOTa



00BEKTHBA, TO TO YKa3bIBACT HA HEIap aJuIeIbHOCTh TIOCKOCTH OKp aHA HEeT aTUBY .

Ecnmn 00beKTHB yCTAaHOBJIEH B TP OCKIIMOHHOM Kamepe ¢ MepeKoCoM, TO €ro BBIBEP THIBAIOT H,
eciau pe3bOa He copBaHa WIM He cOWTa, BHOBb BBEPTHIBAIOT B MPAaBWILHOM MoyiokeHUH. [lpu
Herap AJJIETbHOCTH JKpaHa IUIOCKOCTM HeraruBa NOJ OJHY W3 CTOPOH OCHOBaHMS CTOMKU
y KJIaJIbIBAIOT TP OKJIAJIKH J0 TEX MOp, MOKa CTOMKA HE CTaHEeT CTPOro Bep TUKAIbHOI.

Onpeaeantennb peskocru. OH npecTaBiisieT co0oi TecT-00beKT Ha (POTOIUICHKE pa3Mep oM 6 X9
cv Wik 24 X 36 mm, COCTOSIIMNA U3 TOHKMX W TOJICTBIX YEPHBIX JIMHUIM pa3HON KOHQUryparmu,
pa3lieNieHHbIX CBETIBIMU TpoMexyTkamu (puc. 74). Ompenenurenb pe3KOCTH M3TOTaBIUBAIOT
¢dororpapmaeckuM criocodoM Ha MO3UTHBHON (OTO IUICHK €.

Bmecro ompenenurens pe3KOCTH € YCIEXOM MOJKHO TI0JIb30BaThCSl KOHIPOJBHOW CETKOW,
KOTOPYIO JIETKO cearh caMoMy. Ee M3roTaBiIMBarOT, HaIpuUMep, Ha KyCOuke Tep (hop up OBaHHOH
MO3UTHBHOW HE OJKCTIOHUPOBAaHHOM (OTOIIIEHKH, pasmepoM B 3—4 Kkampa, KOTOPYIO
NpeABapuTENbHO (PUKCUPYIOT B TEMHOTE [0 TIOJIHOTO PAacTBOPEHUs TajloreHuga cepedpa
CBETOUY BCTBUTEIIHLHOTO CJIOS, NP OMBIBAIOT U BBHICY IIMBAIOT. 3aT€M B CpEIHEH 4acTH BhIUEp YHUBAIOT
YEepHOM TylIbK0 5—6 BNHMCAHHBIX MPSAMOYTOJHHUKOB, HaunHas ¢ pazMepa 24 X X36 mm, yepes
KOTOpbIE MPOBOAAT JABE AuaroHaan. OmnpejaenuTellb pe3KOCTH U KOHTPOJbHYIO CETKY XpaHAT B
KOHBEpPTE WIH B PyTIsApe, TAK KaK MOTEPTOCTb >KEJTATHHOBOTO CJIOS Y MEHBIIAET YETKOCTh JIMHHH
npu yBeJII/I‘leHI/II/I

Puc. 74. Onpenenutens p €3KOCTU

Cucrema HaBOAKHM M300pakeHHs1 Ha pe3KocTh. Ee
Ha3HauEeHUE — TI0JIy YCHHE PE3KOTro M300paXKeHHsl Ha SKpaHe.
Ona cocroutr u3 1ByX YycipoiictB. IlepBoe cmyxur s
YCTaHOBKHM TpOEKTOpa (OoToyBemUUUTENS Ha paccrostHue OT
- e 9Kp aHa, obecreunBaroIee HEeo0X01uMo € JTuHEHoe
yBeaneHHe q)OToorneanKa BTOpLIM NP OM3BOAST (POKY CUp OBAHHE HAa PE3KOCTh Y BEIMYMBAEMOIO
HEraTMUBHOT'O 300D &YKEH U .

[Tepemenienue npoeKTopa OTHOCUTENHHO IKpaHa (HOTOY BETMUMTENS [P OM3BOIUTCS C MIOMOUIbIO
OJIHOT'O U3 CIIEY FOIIUX Y CTP OMCTB.

1. [lapHUpHOM TOJBECKM HA KAYArOIIMXCS KpOHIUTEHWHAX, JACHCTBYIOLIMX MO MpHUHIMITY
NOABWKHOTO mapauienorpamma. OHa Kpemurcs K CToike (OTOyBemUUUTENsl HEINOJBMKHO,
HanpuMep y «Jlenunrpaga-®@VY-3» (puc. 75), Wik K MOABWKHOM CKONB3ALIEH My dTe, HaIpuUMep y
«HeBpr-3M ». Jlnsi ypaBHOBEHIMBAHUS TSXKECTH TPOEKTOPA, a CIIeNOBAaTeIbHO, OOJErdeHHs €ero
TIep eMeII SHUsI TIIap HUP Hasl TT0JIBECK a CHAOXeHa MOIIHOMU TIP Y )KHHOM.

2. @OpuKIMOHHOM mepenayd, COCTOSIIEH W3 pOJIMKA, IUIOTHO BXOJSIIEr0o B MPOpE3b
NP AMOYT'OJILHOTO CceueHUsi, OT(pe3epOBaHHYIO BJAOJb CTOMKH (POTOYBETUUYUTENS, WIH POJIHKa,
IUIOTHO OXBaTHIBAIOIIIETO HAIp aBJISIIOIMIMN BBICTYIT BJOJIb CTOMKH (poToyBemmuurens (puc. 76).
Ponuk, Bpanaemslil py KOATKOH, IUIaB HO IIEp EMEIAET P OEKTOP HA Hy KHOE PaCCTOSIHUE OT IKP aHA.

3. Ckonp3smieil My QThI, MepeaBUraeMol Mo CTOMKE W 3aKpeIuiseMOod Ha Hell CTSKHBIM WU
yTop HbIM BUHTOM (puc. 77). OHa o0OecnieunBaeT HauboJIee y CTOMYMBOE MOJI0KEHHUE TP OEKTOPa, HO
Hey100Ha B paboTe, Tak KaK IPOEKTOp MPHUXOAMTCS IepeMellaTh BPYUHYI0, OTYEro TPy AHO
Yy CTaHABJIMBATh €0 B HY )KHOM TI0JI0 K€ HUU.

@oxycupoOBaHME HA PE3KOCTh HETATUBHOIO W300p@KEHUsI OCYIIECTBISIETCS OIHUM U3
CJIe/ly IOLIMX Y CTP OMCTB.




Puc. 75. ®oToyBenmuutens « JIcuuHrpaa-
OV-3» . [lepemelienre NpoexkTopa BBEpX U
BHU3 NPOU3BOIMUTCS IIAPHAPHON MOABECKO M.
DOKyCHUpPOBaHHE - MHOT03aX0AHOM BHHTOBOM
orpaBon

Puc. 76.(ctipaBa)
dortoyBenuuntens « Mocksa . [lepemenienue
MPOEKTOPa BIOIb CTOUKU U (POKY CHPOBaHUE
Ha pEKOCTh MIPOM3BOIATCS PPUKINOHHO M
nepenadei

1. BuHTOBOII MHOr03aXx01HOU
ONpaBoOil, B KOTOPOH YKpeITieH
00BEKTHUB ¢doToy BEnUIUT €IS
[Ipumensercs B ¢dbotoyBe-
JUUUTENSIX  C NP OEKIMOHHOM
KamMepoul KECTKOM KOHCTPY KW,
Hanpumep «Jlemarpang-®Y-3» (cm. puc. 75). Takoe y cTp 0icTBO MO3BOISAET OBICTPO U I0CTATOY HO
TOYHO (POKY CHp OBaTh Ha PE3KOCTD.

2. Cana3kamu, ECTKO COEAUHEHHBIMU C OOBEKTHBOM (DOTOYBEIMUUTENS U IEP EBUTAEMBIMU

(GPUKLMOHHBIM yCTPOICTBOM BBEPX WIM BHHM3 IO JABYM BEPTHKAIbHBIM KOJOHKaM. Takas
KOHCTp Y KIUsI (POKy CHp OBaHMsl 0O€ecTiey MBaeT IUIaBHO € Iep eMeIleHUE 0 ObeKTHBA (POTOY BETUUUTENS
Ha Jr00oe, camoe HeOoibmioe paccrostHue. VM cHaGXeHbl, HanmpuMmep, (oToyBemuuuTenH
«Mocksa» u «HeBa-3M» (puc. 76 u 77).
Y HEKOTOpBIX THUIOB (OTOYBEIUYUTENICH YyCTAHOBKA HA pE3KOCTh AaBTOMATHU3MPOBAaHA U
OCY LIIECTBJIIETCS € MOMOINBIO JieKaja, M0 KOTOPOMY CKOJIb3UT pbIYar, CBSA3aHHBIM C 00BbEKTMBOM
npoektopa. [lpu nepememieHnn npoekTopa MO CTOMKE (OTOyBETUYUTENs BBEPX WIM BHU3 TS
HOJTy YeHUsI M300p akeHus: B TpedyeMoM macuitabe pbruar (pOKy CHpY IOLIETO Y CTp OMCTBA CKOJIB3UT
N0 JIeKaly, yAalsids WM npuOimkas oObEeKTHB K HEraruBy, oOecrieunBasi TEM CaMblM TOYHY IO
HABOJKY Ha P E€3KOCTb.

Puc. 77.

¢dotoyBenmautens «Hesa-3M». IlepemenieHue mpoekropa BBEpX M BHH3 IPOM3BOJUTCS
NIAPHUPHOI TOBECKOH, TP UK EIUICHHON K CKOJNB3sImeil My dTe. hoKycHpoBaHHe Ha PE3KOCTh
— aBrOMaTHYeCcKoe

@oTOyBENUUUTENIN C ABTOMATHMYECKOW  (DOKY CHp OBKOH yTOOHBI B
paboTe, Tak KakK yCKOPSAIOT MOJIy4eHHE PEe3KOro IMO3UTHBA B JIIOOOM
Maciitade, mp ey CMOTp €HHOM JIJTUHO U iekana. Takum poToy Benndure-
nem siBisiercs: «Hepa-3M».

Pamka-nep:kaTenb 151 IJIEHOYHBIX HeraTuBoB. Ee Ha3zHaueHue
— yCTpaHeHHe Ip oruda, Bcerja MMeo Ierocsl y II€HOYHOIO HEraTHBa,
TaK Kak TOJILKO CO CTPOr0 IUIOCKOIO HETaTHBA MOKHO MOJIY YUTh P €3K0e
10 BCEMY IOJII0 Y BEJTMYEH HOE M300p aKEeH He.

Xopomas paMka-zieprkarellb  JOJDKHA COCTOATh W3 JIBYX
HUIM(OBAaHHBIX  3€pPKaJbHBIX CTEKOJI C OTIOJUPOBAHHBIMH (hacKamu,
3@KUMHOTO YCTPOWCTBA M JBYX JIOTKOB JJIs CBOOOJHBIX KOHIIOB
¢oromnenkn. Pamka-nmepikatens HeratMBa 0e3  3€pKaNbHBIX CTEKON HE oOecreynBaeT
y IOBJIETBOP UTEITBHOT'O BBITIP SIMIICHUS (DOTOIUICHKH, U P UMEHATH €€ HE CIIeTy eT.

HebOpexHo M3roToBICHHAs paMKa-JAepiKaTelb CIIy>KUT NPUYMHOM 0Opa3oBaHUs Ha HEraTuBe
IPOJIOJIBHBIX L[APAIMH, yCTPaHATh KOTOPHIE PEIyIIbIO HAa IO3UTHBE O4YeHb TpyaHO. Iloatomy,
npuobperas (HOTOy BeTMUHUTEb, HAI0O NPOBEPUTH, HET JIM HAa HEH 3ayCEeHIEB, OCTPBIX BHICTYIIOB,
CKOJIOB WJIY TI0JIOC HA €€ OKpackKe.

Okpan. OOBIYHO JeMaeTcs W3 JiepeBa W JOJDKEH OBITh JOCTATOYHO MAaCCHBHBIM, YTOOBI
o0ecreunTh yCTOWMYMBOCTh (OTOYBENUUUTENA. DKpaH He JIOJDKEH pacceuBarh CBET, MaJAoIUi Ha
HEro M3 NpPOEKTOpa, TaK KakK NpU JJIUTEIbHON BBIIEPIKKE TaKOH CBET, OTPaXasiChb OT CTEHbl U
nerageil  (QoToyBeNUUUTENsA, MOXET clerka ByaiaupoBarh ¢oroOymary. Ecimu skpan y
(doToyBenUUUTENIS CBETIOrO IBETA M IOJUPOBAHHBIA, TO €0 PEKOMEHIyeTcs OKPacHuTh YepHOU
MaTOBOM Kp acKOM.

O0masi XapakTepuCTHKa KOHJAEHCOPHBIX (¢oroyBesmuuTeneil. IlpenmymectBa Takux
(b oToy BenmuuuTeNen ciery olue.




1. OHn nmaroT GONBIIYIO0 OCBEIMICHHOCTh KPaHa, YTO MO3BOJISET MPU MEYaTH KCIOHUP OBATh C
OTHOCHUTCIIBHO KOP OTKOM BI)II[ep)KKOI\/'I, YTO 0COOEHHO Ba’XXHO, KOraa yBCIHYHUBAIOT B KpPYIIHOM
MaciiTaoe.

2. Tlo3BONAIOT TOJIB30BATHCS AJIEKTPOJAMION CpEIHEW MOIIHOCTH, YTO YMEHBILIAET MPH
JUIUTEIbHOW padoTe HarpeB MPOEKTOpa M TEM CaMbIM YCTpaHsieT KOpOOJIEeHHE IU1€HOYHOTO
HEraTHBa, OTYETO PE3KOCTh M300p aKeHUs Ha (POTOO THEU aTKe y Ty YIIAeTCs.

Henocrarku 31X (hOTOY BETMUUT €NIEH CleTy FOLIHE.

1. TloBblmieHHe KOHTPACTHOCTH M MAaKpO3EPHUCTOCTH TIO3UTUBHOTO U300paKEHUS IO
CPaBHEHUIO C U300p aKEeHU EM, Oy YEHHBIM OECKOH JIEHCOP HbIM ()OTOY BEIUYUTEIIE M.

2. OueHp oTueTIMBas mepenada Ha porooTnedarTke ae(EKTOB HeraTuBa: IapanuH, pa3IudHOro
poJia BKIIIOYEHUI Ha €ro AMyJIbCHOHHOM CIIO€, 3aXBaTOB MalblAMU, UPOBBIX MSATEH U T. 1. DOTHU
nedexkTel BUIHBI OCOOEHHO OTYETIMBO, €CIM MCTOYHHK cBeTa (OTOYBEIHUYUTENS Y CTaHOBIICH
HETIp aBWIHHO WIIM NP U MeYaTH CHIbHO 3a1uadparMup oBaH 0ObEKTHB.

41. KPATKASA XAPAKTEPUCTUKA OTEYECTBEHHbBI X
®OTOYBEINYUTEIER

Hwxke onwuceiBatroTcs Hambosee pacnpocTpaHeHHble GoToyBenuuutend. OHU pa3fensoTces Ha
TP U TPy IIIbI.
1. ®oToy BeNU4IUTEN U JJIs TIe9aTH TOIHKO Mao(Op MaTHBIX HEraTHBOB.
2. ®otoyBenmuuuTeNr 03 CMEHHOTO0 KOHACHCOpa C BKIIAIBIIIAMH, TO3BOJISIIONMMH TI€YaTaTh
HETaTUBbI MEHBIIIETO JOpMaTa, Ye€M OCHOBHOM, Ha KOTOP BIM pacCYUTaH (OTOY BETUIUTEIb.
3. VHuBepcaibHble (POTOYBEIUUUTETHM CO CMEHHBIMH KOHJCHCOPAMHU U II€PEXOIHBIMHU
BKJIQJIBIIIAMU IS TI€4aTH HETaTUBOB P a3HbIX ()OP MATOB.
Bcee tpu rpy sl ¢ oTOY BenuuuTesnel — HacTOJbHbIE, BEP TUKAIbHBIE.
@oroyBeuUNTeIN 151 MatogopMaTHbIX HeratuBoB. K 310l rpynme otHocsaTcs: «CmMeHa»
Bcex mozeneil, «Jleannrpan-2» u «Pakeray.
Bcee stu QoroyBenuuuTenu MMEIOT JIBY XIMH30BBIM KOHJEHCOP, MX MPOEKTOpP paccyuTaH Ha
anektponammy tuna HI' wnu M b MomHoc TR0 0T 60 10 109 6m. OHM BBIIy CKAIOTCS B P 01Ky 0e3
00BEKTHBA, KOTOPBIA MNpUOOpeTaeTcs IOTOTHUTENhHO. Tonmbko ¢oToyBenmnuuTensh «Pakeray
cHaOxeH 00bekTnBOM M-22VY-1 ¢ otHOCHTENBHBIM OTBEpcTHEM 1 @ 3,5 U (HOKYCHBIM paccTOssHHEM
50 mm. Y Beex aTUX (hOTOYBENMUMTENEH CTOMKA Ui 1P OEKTOpa y CTAaHOBJIEHA Mep EHAUKY JISIPHO K
JKpaHy, 3a UcKiIoueHueM ¢otoy Benuuuteneit «M ockBa» u «PakeTa», y KOTOpBIX OHA HAKJIOHEHA K
HEMy MOJ HEKOTOPbIM yTJIOM, YTO y BEJIMYMBAET Y CTOMUMBOCTb TP OEKTOP a.
Pamka-nepxarens HeraruBa y 3THX (OTOyBEIMUMTENIed — METAUIWYECKass BBIABIDKHAS C
BEpXHUM TOKPOBHBIM CTEKIOM, Kpome «JIeHMHrpaga», KOTOpBIA CHAaOXEH IUIacTMacCcoBOM
BBIJIBIDKHOW p aMKo H-Jiep KaTelleM HeraThBa 0e3 MOKPOBHOTO CTEKIIA, YTO SIBJISETCS CY IECTBEHHBIM
HEJIOCTaTKOM 3TOT0
(dhoToy BemUIUTENS .
Kparrocts nueeiHoro yBemmyenus: «Cmena-1» u «Cmena-2» — or 1,8 no 8%; «Cmena-2V5»
—or 2,5 10 7,5"; «Pakera» — ot 1,8 10 10" n «JIenunrpan-2» — ot 2 1o 10"
dokycupoBaHHe y BceX I3TUX (POTOyBETMUYUTENEH TNPOU3BOAUTCS BPYUYHYIO BpalllCHUEM
MHOT'03aX0J]HOI BUHTOBOM omnpaBbl 00bekTHBA («CMeHa-2Y 5», «Pakera» u «JleHunrpan-2») wiu ¢
NOMOIIIbI0 (hp UKIIMOHHOTO Y cTp oticTBa («CmeHa-1» u «CmeHa-2»).
dDoToyBeIUYUTEIN 0€3 CMEHHOI0 KOH/IEHCOPA ¢ NepeXoIHbIMU BRIaAbIIaMu. J1o «Hea-
2M>» ¢ OCHOBHBIM IUICHOYHBIM HEraTUBOM pa3MepoM 6X9 cm U TepexoHbIMU BKJIAIbIIIAMHU IS
HEraTUBOB 6x6 cm, 4,5x6 cv v 24x36 mm.

®DoToy BENTUIHUTENh CHAOKEH JBY XIIMH30BBIM KO HICHCOP OM M BBIJIBIDKHO M p aMKOM-J1€p KaTeieM
HEraTvBa C BEPXHUM IO KP OBHBIM CTEKJIOM. POKY CHp OBaHUE Py UYHOE U P OU3BOIUTCS Bp ALIECHUEM
MHOT03aX0/{HOI BUHTOBO# onpaBbl 00bekTHBa. McTounuk cBera y «HeBbi-2M» — snekTp oammna
tinia HI' wimu Hb MomHocThIO 10 150 6m. CucreMa nmoABECK M MPOEKTOpa — Ha KP OHIITEHHE CO
CTSKHOM My QTOil.

Jluneiinoe yBennuenue y «Hess-2M» — ot 1,7 110 47,

YuusepcaabHuble ¢poroysesaumuntesu. K 31oil rpynme orHocatca «Hea-3M» u «HeBa-4». Oun
cHaOeHbI ABYMsI OOBEKTHBAMHU M JIBYMs JIBY XITMH30BBIMH KO HAeHcopamu. O0bektuB M-50Y-1 ¢
/=50 Mm ¥ OTHO CHTENBHBIM OTBEpCcTHEM 1 : 3,5 mpeaHa3Hay eH sk KOHASHCopa TuaMeTp oM 58 mm
U T03BOJsIeT nenath 2,6—11-kpaTrHoe NIMHEWHOe yBelnudeHue ¢ Majao(hopMaTHOTO HeraruBa.
O6wexTuB «MHIycrap-23¥Y» ¢ f~110 MM U OTHOCHTENBHBIM OTBepCcTHEM | : 4,5 mcrmonb3yercs ¢
KOH/IEHCOp oM auameTpoM 113 mm. Dta koMOMHaLMsl 0ObEK TUBA M KOHJIEHCOpa MO3BOJISIET JeaTh
2—5-KparTHoe JTUHEHOE y BeJTMUEHHE HeraTUBOB (opMaToM 6x9, 6X6 1 4,5x6 cm.



BriiBmKkHas pamMka-Jiepokarenb HeraTuBa UMeeT YTy YIIeHHY F0 KOHCTPY KIIHIO — OHa CHa0 keHa
JBYMs TP IDKUMHBIMU TTOKP OBHBIMU CTEKJIaMU. J[J1s TJIeHOUHBIX HEraTUBOB popmaToM 6x6 u 4,5x6
M UMEI0TCsl T0OABOYHBIE TEp €XOAHbIE BKIIA bl .

Uctounuk cBeta — snektponamna tuna HI' winn Hb momuoctsio 1o 150 em. Jlna paccesHus
CBeTa Ha ee O alIOH HaJeBaeTCs KPYIJIoe MaTOBOE CTEKJIO, 3aKJIFOUEHHOE B ONPaBy C MPY )KUHHBIMU
3axBaTaMM Il Kp CIUICHHUS .

®oxycupoBanre y ¢oroyBenmnuutens «Hea-3M» — aBTomaruuecke, a y «HeBbl-4» —
py4YHOE€ C TIOMOIILI0 MHOT03aBOJHOM BHHTOBOW oOmnpaBbl. B ciayuyae HEOOXOAMMOCTH aB-
TOMaTHUYECKOe y CTpOicTBO y oToyBenuuutens «Hea-3M » OTKIIIOUAIOT M y CTAHOBKY Ha P €3KOCTh
[P OM3BOAST BPY UHY 1O.
[Iepemenien e npoekTopa Mo BEp THKAIU Ul MOJIy YEHHs 3a/laHHOTO JIMHEHMHOIO y BEIINYEHHs
TP OM3BOJIUTCS TIOCP €ACTBOM LIap HUP HOW TIOJBECKH.
N3 oTeuecTBeHHBIX (OTOY BeTUUUTEN €H Ty utiiM cuutaetcs «Hepa-3M».

42.TEXHUK A TIPO EKHIMOHHOM ITEYATH

[Tepen meuaTpio B MEpBYIO OYepeh HAAO yOEIUTHCS B TEM, YTO dMYJIbCHOHHBIN CITOM HeraruBa
COBEPUICHHO Cyx0il. Ecii OH axe cierka BIIaXKHBIN, TO MevaraTh HENb3s, TaK KaK B 3TOM CIIy 4yae
9MY JIbCHOHHBIM CJIOW HEraTHBa MPIWIMIHET K CTEKIY PaMKH-JepKaTelss U MOXKET OBITh HCIIOpYeH
NP ¥ OTACICHUH OT CTEKJIa.

3aTeM oOMmpeAensioT, K Kakol TpaJaliOHHOW KAaTEropud OTHOCHUTCSI HEraTuB, IMOJIb3Y SCh
yKa3aHUSIMU, TAHHBIMH B § 14, U peIatT, MO HO JIM HETaTUB TIeYaTaTh Cpa3y, WM OH Help UroJeH
JUTSL 9TOH e U, WK €ro Tp e0y eTcs Tp eABap UTeTbHO MOABEPTHY Th KaKOH-JIN00 00p aboTKe.

Ecnu HeraruB rojeH nais TMeYaTH, TO C €ro LEIUTYJOUAHOW CTOPOHBI YJANSIOT BIIKHBIM
TAMIIOHOM IISITHA WU NMOATEKH. [Ipu 3TOM Hafo crnenuTh, 4TOOBl Ha 3 My JTbCHOHHBI I CITO M HeraTHUBa
HEC T[omajia BOJa WIM pacTBOp /IS YHUCTKHM, TaK KaK »JKeJlaTHHA OY€Hb T'Ur'POCKOIHUYHA.
DMy JIbCHOHHBIN K€ CJIOW HEraTHBa, Ja)ke MPH HEOOJBHIIOM YBIAKHEHUH, CTAHOBUTCS JIUIKHUM H
MOJKET TP HKJICUTHCSI K CTEKITY P aMKHU-JIep JKaTels.

[Tocne MOATOTOBKM HEraTHBA K I€UaTH, PyKOBOJCTBYSCh yKa3aHUSIMH, JaHHBIMU B TJIaBE 5 W
Tabn. 15, BeiOuparoT Horodymary HEOOXOIMMOTO COpTa U HOMEpa KOHTPACTHOCTH, Ha KOTOP OH
Oy IeT Tip OM3BOIUTHCSI KOHTP OJIbHAsI TP 00a. COOTBETCTBEHHO YeMy 32XKHTalOT B (pOTOIA00p aTOP MU
HEaKTHHUY HOE OCBEIIEHHE: JKeNTO-3¢eneHo e (cBeTopmbTp Ne 113)—mmst Bcex copToB oTOOY Mar,
WIM  OpamwKeBOe—MmIsl  OpomocepeOpaHou  Gomobymazu,  ApKO-opaHyicesoe  —  JUIA
X10po6POMOCEPeOPAHOL U dHcenmoe — NSl XA0pocepeOPaHOI.

3areM y CTaHABJIMBAIOT MCTOYHUK CBETA B NP OCKTOP € ()OTOY BEIIMIUTENS B MOJIO KEHUE, JAI0IICe
MaKCHMAaJIbHY IO M PaBHOMEP Hy IO OCBEIIIEHHOCTH 3KpaHa. O 4eM Cy AAT MO p aBHOMEP HOCTH SIP KOCTH
9KpaHa, TaK KaK Halle 3pEeHHE OYE€Hb TOYHO YCTaHABJIMBACT HAJTMYHE JaKe HEOOJBIIOTO pa3Iidus
SIPKOCTEH COCEIHMX YYaCTKOB OCBEIICHHOH TTOCKOCTH.

Korma ¢oroyBennuutenns MOATOTOBJIEH K TI€4aTH, B PaMKy-IepKaTelb BCTAaBIISIOT HEraTHB,
3ateM ero ()OKyCHpPYIOT Ha PE3KOCTh M AKCHOHUPYIOT MpoOy Ui OIpEICNCHUS BBIICPIKKH U
TP OBEP KU TP aBWIHHOCTH TI0100pa (oT0OY Mark K HET aTHBY .

PeryinpoBaHnue TmoJIOKeHHSI MCTOYHUKA cBeTa. [lojoeHMe WCTOYHMKA CBETa B
OCBETUTEIILHOM Y CTpPOICTBE peryIMpyIoT TOJIbKO B (hOTOYBEIUYUTENSAX C KOHJIEHCOPOM, TaK Kak
PaBHOMEP HOCTh OCBEIIEHHOCTH UX KPaHa 3aBUCUT OT PACCTOSTHHS JIEKTP OJIAMIThl O T KOHJIEHCOPa,
KOTOp o€ OBIBAeT pa3JIMYHBIM B 3aBHCHMOCTH OT BEMYMHBI JIMHEWHOTO yBenuueHus. Kpome Toro,
Ha PaBHOMEPHOCTh OCBEIIEHHOCTH JKpaHa BJMAET €Ile TOYHOCTh IMOJOXKEHHUS SJIEKTPOJIaMIlbl Ha
OTNITHYECKON OCH (PO TOYBEITUIUTEIIS .

B ¢oroyBenmmuurensx ¢ paccesHHBIM CBETOM 3Ta OMEpamys He HyXHa, TaK KaKk B HUX
AIIEKTP OJIAMIIBI  3aKPCIUICHBI HETOJBWKHO B TOJOXKEHUH, OOECIEUMBAIONIEM P aBHOMEPHY O
OCBEIICHHOCTh KpaHa NP ¥ JIFOOOM MacITad e y BeTHIC HHUSI.

Ecnmu B doToyBenuuuTene ycTaHOBJICHA 3JIEKTpOJaMiia ¢ MpOo3pavyHOM KOJI0OW, a KOHIEHCOP
UCIIOJIb3Y €TCsl 6€3 MATOBOTO MM MOJIOYHOTO CTEKJIa, TO MOJIOKEHUE UCTOYHHUKA CBETA P EryJIHpy 0T
JUIS KaXIoro maciutaba ysenudeHus. Eciu ske y aiekTponamibl Konda W3 MAaTHPOBAaHHOTO WU
MOJIOYHOTO CTEKJIa WM Ha KOHACHCOP MOJIOXEH pacceuBaTeNh CBETA U3 TaKOTO e CTEeKJa, TO HeT
HEOOXOIMMOCTH M3MEHATh €€ MOJOXKEHUE I KaKAOro MacimTada yBenunueHus. B stom ciyudae
BIIOJIHE JIOCTATOYHO HAWTH TPU CPEIHUX PACCTOSHUS JIEK TP OJIaMITBIL: I HEOOJBIIOTO Y BETMYECHUS
(2—4-xpamoro), cpeanero yenudeHus (5—7-kpartHoro) u Gospmoro (8—10-kpatHoro). Otu
pAaccTOSTHUS TIOJIE3HO KaKUM-JIUOO0 CrocoOOM OTMETHTh Ha INTOKE, K KOTOPOMY TP MBHHYEH IaTp OH
JUISL DJIEKTP OJIaMITBI.

VYcraHOBKY MWCTOYHMKA CBETa Jy4llle MPOM3BOAWTH B CIEAYIOIIEH MOCIe10BaTeNbHOCTH.
Crauvana o gopMyJie 52 onpenenstoT pacCTossHUE, Ha KOTOPOM JODKEH HAXOAUThCSI HEraTUB OT



9KpaHa Mp U TaHHO M JIMHEIHOM y BelTMYeHHu. 3aTteM 1o GpopMyiam 45 u 50 BEIUUCISIOT pacCTOSTHHAE
OT UCTOYHHKA CBETa 10 KOHIECHCOpa.

Hackonbko oHO mp aBUIBHO OTp €eNIEHO, Cy IST IO p aBHO MEP HOCTH SIP KOCTHU 3KpaHa. J{i1st aToro
BCTaBJISIIOT B (OTOY BIMYUTENh MAIOIUIOTHBIA PE3KUN HEraTUB WM ONpeNeNUTeNb Pe3KOCTH U

(bOKyCHPYIOT HEraTMBHOE U300p aKeHHe
Ha JIMCT Oenoi OyMmaru, MojoKeHHbII Ha

F Kp aH.
& P
O 5 Pl/lc. 78
3aBI/ICI/IMOCTBpaBHOMq'JHOCTI/I OCBCIICHHOCTHU
By N, 3KpaHa (OTOYBEIMMUTEIS OT IO OXK CHUS
}. l { HUCTOYHMKA CBETA B IMPOCKTOPE
- [
A ® " 3 Korma wu3oOpaxkeHne CTaHET peE3KuM,

HEraTtuB BBIHUMAKO T u3 P aMKH-
ACpIKaTeisA, a €€ BHOBb BCTABJIAIOT B IIPOCKTOP W BU3Y AJIbHO OLICHMBAIOT, HACKOJIBKO PaBHOMCP Ha
Ha PKpaHe SPKOCTh MPSIMOY I'oJIbHAKA, OTp aHUIEHHOTO P aMKO H-JIep )KaTelieM HeraruBa.

[Tp ¥ 1p aBHIIHHOM TIOJIOKE HUM MCTOYHHUKA CBETA SIPKOCTh TP IMOY TOlIbHHUKA Oy JIET p aBHOMEP HOU
(puc. 78,a). Ecnu snekTp oyiamria y cTaHOBJIEHAa K KOHIIEHCOPY OJvbke, ueM TpeOy eTcs, TO Ha 9K aHe
oOpa3zyercst cuHeBaTo-(hUOJIETOBAsE TEHb B BHE KOJIbIIA CO CBETJIBIM IIEHTP OM WU ISITHA B IIEHTPE,
KaK 9TO CXeMaTHYECKH TI0Ka3aHo Ha puc. 78, 6, 6. Eciu anekTponaMma yaaneHa oT KOHJIEHCOpa Ha

paccrosinue Oonbliee, 4eM HEO0OXOAMMO, TO Ha KpasX OCBEIICHHOTO MpsMOYTOJbHUKA IOy YUTCS
KpacHOBaTasi TeHb CO CBETJIBIM IIeHTpOM (pHc. 78, 2).

Ha paBHOMEpHOCTh OCBEIICHHOCTH 3KpaHa BJIMSET TOYHOCTh COBMEIICHHS OCH DJIEKTP OJaMITbI C
OChIO ONTHYECKOH cuctembl (poroyBenmuurens. Ecaum OoHM HE COBMEIIEHBI, TO OKOJO OJHOW W3
CTOpPOH OCBELICHHOTO MNP sIMOYTOJIbHUKA 00pa3yercs Iy roo0pa3Hoe Wi CepIOBHIHOE IMSTHO (PHC.
78, 0, e, oic, 3). UToOBI €ro y CTp aHHUTh, IITOK, HA KOTOPOM Yy Kp €IJICHA 3J1 K TP OJIaMIla, HaKJIOHSIOT B
CTOPOHY IISITHA JI0 TEX MOP, IOKA OHO HE HCYE3HET.

®oTonoOUTENH, HE KENaloIue 3aHUMAThCsl BBIUMCICHUSIMHM, MOTYT HAaXOAWTh IpaBUIbLHOE
HOJIOXKEHUE WMCTOYHMKA CBETA, IEpEABHras €ro B MPOEKTOpE A0 TeX Mop, MOKa sPKOCTh JKpaHa
¢doroyBenuuuTenss He CTaHET paBHOMepHOH. ONIHAaKO .HAJAO0 3aMETUThb, YTO B O3TOM Cllydae
PaBHOMEPHOM SPKOCTH HKpaHa YacTO AOCTUTAIOT 3a CYET YMEHBIIEHHS €ro OCBEIICHHOCTH,
BCJIEAICTBHUE Uero 0e3 Hy Kbl y BEMTUUMBACTCS NP U MEYaTH BBIJECP KKa.

WHuorna nmpu 1r000M TOJIOKEHUH DJIEKTP OJIAMITBI HE Y IAeTCS TOJYYUTh HA DKPaHE OCBEIICHHE
6e3 mateH u nojoc. [IpuunHON TOMy SIBisieTcs: a) IpsA3b HA JIMH3aX KOHJEHCOpa M Ha OamioHe
AJIEKTp OJ1aMIlbl, 0) HAAMMCH Ha AJIEKTpOJIaMIie, B) CBWJIM B CTEKJIE, M3 KOTOPOTO HM3TOTOBJICHBI
OaJUIOH ANIEKTPOJIaMITbl U JIMH3BI KOHAEHCOpPa, T') CKOJBI Ha Kpasx JIMH3 U MOTEPTOCTh MX Ha
MOBEP XHOCTH U [T) TIep eKOC KOHAEHCOpa B TP OEKTOP €.

Bo Bcex ciayudasx, KpoMe MEpBOTO W MOCICIHEro, IEKTPOJaMIly M KOHAEHCOP 3aMEHSIOT
HOBbIMU. ['psi3p Ha JMH3aX KOHICHCOpA YJIAISAIOT MPOTUPKOH, a HMX MEPEKOC YCTpaHsIOT,
MOJIKJIaIBIBAsT TIOJ] TMH3BI Y 3KHE TP OKJIAJKHU U3 TOHKOH JKE CTH.

BceraBka HeratuBa B paMKy-Aep:kaTe/ib. Heratus oOBIYHO BCTAaBISIOT B PaMKY -Jiep KaTellb
OMYJILCHOHHBIM CIO€M K JKpaHy, Tak Kak B 3TOM Clydae H300pakeHHWe Ha TO3UTHBE OyaeT
COOTBETCTBOBAThH IMOJIOXKEHUIO 00BEKTa B MOMEHT CBEMKH. 3aTeM, 4ToObl y100Hee (OKYCHUpOBATh
HEraTuB Ha Pe3KOCTh, €ro YKJIAJbIBAIOT B PAMKY «BBEPX HOTaMu», YTO JAET MPSAMYIO TP OEKIHIO
HEraTMBHOT'O W300p aKEHUs Ha HKp aHe.

OTa Ha MepBBIM B3IJIAA Majo3Havallas Oomepaius MOJKEeT SIBUThCSA INpHUYMHOW 0Opa3oBaHMs Ha
yBEJIMYCHHOM TIO3UTHBE psija 1e(EeKTOB.

YroObl ux m30exarh, Heo0XouMO: Bo-1iep BBIX, COAEpKaTh PaMKY -/1epKaTellb B YACTOTE: MbLIb,
BOJIOCKH M JPYTHE BKJIFOYEHHUS, OCEBIIHE HA NP DKMMHBIC CTEKJIa paMKH, BRIXOISAT Ha MO3UTHBE B
y BEIMYEHHOM BHJI€.

Bo-BTOpBIX, HETaTWUB B paMKe-lepkarene IOJDKEeH ObITh IUIOCKUM. Eciu OH HeZoCTaTo4HO
OpwKaT K CTEKJIaM, TO IUIEHKAa MOXET CJerka IOKOpOOUThCsA, OTYEro M300paXkeHHe Ha
yBEITUYCHHOM (POTOOTIICY aTKE HAp iy C PEe3KUMH yUacTKamu Oy JIET UMEeTh Hep e3Kue MecTa.

B-tperpux, m3berath 4pe3MepHO IUIOTHOTO MPWKMMA HETraTWBA K CTEKJIaM P aMKH-Jep KaTes,
TaK KaK 3TO 4acTO NP MBOIMT K 00p a3oBaHmIo Koey HulomoHna.

CyurHocTh ATOTO SBJICHUA B ciemy roreM. [Ipu ObicTp ot cy ke 00p aboTaHHOM (POTOTUICHKH H3-
3a HATSIKCHUH, BBI3BIBAEMBIX BBICHIXAIOUIEH JKETaTHHOM 5MyJIbCHOHHOTO CJOSI, Ha €€ OCHOBE
oOpa3zyloTcsi MeNnb4Yallliie HEPOBHOCTH pa3iudHOW KoHpuryparmu. Korga HeratuB ¢ Takou
MOJIIOKKOW CHJIBHO MPIKAT K IOJIMPOBAHHOW CTEKJITHHOM IUIACTHHKE, MEXJy HEl U OCHOBOU
o0pa3yroTcss OUeHb HEOOJNbINIME MOJIOCTH, 3aI0JTHEHHbIE BO3y XoM. [Ipu npoxokaeHnu depe3 Hux



CBETa TMPOUCXOJHUT €ro HMHTep(depeHlrs, B pe3yJsbTare 4ero oOpasyercs psja KOHIEHTP UYECK ’
PAacCIOJIOKEHHBIX [BETHBIX KOJIeN, TaK Ha3blBaeéMbIX Kojell HproToHa, KOTOpBIE OOBEKTHBOM
dboTOoyBENMMUUTENST B YBEIMYCHHOM BHAE MpoeuupyroTcs Ha ¢ortoOymary. B pesynpTare Ha
OCHOBHOE M300p a)KEHHE HAKJIAABIBACTCS PSJI CBETIBIX U TEMHBIX KOJICI] U MATEH, UMEIO U X caMy IO
pasHooOpa3Hyto KoH(uryparmto. [IpUIb Ha OCHOBE IUIGHKH TakKe MOXKET ObIThb Ip UIUHO I
oOpa3oBanus kojel HproToHa.

Korna konbiia HeroToHa Ha mp oerupy eMoM n300p aKEHUH BhIp aKEHbI OYE€Hb C1a00, UX MOXKHO
YCTpaHUTh, TMOJBIIIAB HEKOTOPOE BpeMsi Ha SMYyJIbCHOHHBIM CIOW HeraTuBa TIepen ero
YKJIa[pIBAaHUEM B PAMKY JUIS Y BEITUYEHUS.

Ecim 3TOT pueM He gaer pe3ybTara, TO MOJIb3Y FOTCS OJHAM M3 CIIEAY IOIIMX CIIOCO00B.

1. OcnabnsiroT Np WKUM IUIEHOY HOT'O HEraTuBa K CTEKJIY paMKHU-JepIKaTessl HeraTuna.

2. YKIAIbIBAIOT MEXKAY CTEKIIOM paMKH-J[€piKaTesi ¥ HETaTHBOM CO CTOPOHBI €ro IMOJUIOKKHA U
HMy JIbCHOHHOT'O CJIOSl Y3KHE PaMKHU U3 TOHKON Oy Maru.

Boo0r1e, 4To0bI MCKITIOUUTH TOsIBJIEHHE KoJiel] HbI0TOHA, Ha/l0 TUIEHKY CBEPTHIBATh B PYJIOHUHK
HMy JIbCHOHHBIM CIIOEM Hapy»y, OCTaBIsisi MEXKIY €€ BUTKaMh HeOoibIoN 3a3op. Jlyume xe
IUVICHOYHbIE HETaTUBBI XPaHUTh B OyMaKHbIX KOHBEpTax, NpeIBapHUTEIbHO pa3pe3aB JICHTY Ha
Ky CKHU 1o 2—4 kazpa.

oKy cup OBaHHE HEraTHMBHOro m300paxeHus. Kornma /i JaHHOTO JIMHEHHOTO yBENWYEHUS Ha
JKpaHe MOJy4eHa paBHOMEpHAas OCBEIIEHHOCTb, B PaMKYy-JAep KaTelb YKJIaIbIBAIOT HEraTHB |
NPUCTYTAIOT K ()OKY CHp OBAHHIO HETATHBHOTO M300paKeHHs Ha Pe3KOCTh. JIs 3TOro MemieHHO
1p MOJIMDKAIOT K HEeTaTUBY WIIM Y NAISIOT OT HEro 00BhEKTHB yBEIWYUTEINS, BCE BpeMsl HaOoas 3a
M3MEHEHUEM PE3KOCTH M300paKEeHUsI, paccCMaTpUBas €ro C PacCTOSIHUA HAWIyYllero 3pexus (25
cm).
Tounocts (hOKycHpOBaHUSI 3aBUCHT OT OCTPOTHI 3peHus (ororpada, pe3KocTH HerarmBa u
pasperaronield cuiibl 00beK THBa (POTOY BETHMUUTENS .

Ocmpoma 3penus, WIM paspellaromas cuia Iia3a, BBIPaXaeT €ro CHoCOOHOCTh pPa3leNbHO
BOCIIpUHUMATh OJM3KO pacloioKEHHbIE JpyT OT Jpyra Meikue aerand. OCTpoOTy 3peHus
BBIpQKAIOT B YTJIOBBIX eauHMIAx. [lox yrioMm paspemieHus MOHMMAETCs HAaWMMEHBIINH yTIIOBOM
pa3Mep Jerany, MpU KOTOPOM OHa eIe pasziudruma. Y HOPMAIBHOTO Tila3a OCTpOTa 3pCHHS
COCTaBJISIET TP UOJIMBUTEIHHO OAHY YTJIOBy 0 MHUHYTY. C pacCTOSHHS HawIydIIero 3peHHs MO
TaKUM YTJIOM HaOJIO/IaeTCs KPYXKOK, a y (PoTorpaduueckoro u3o0paxeHus: — JUCK HEP e3KOCTH
nuamerpom okoJio 0,1 mm. JIuck Takoro pasMepa Hall riia3 BOCIP MHUMAET KaK TOUKY .

Tounocts (hOKycCHpOBaHUSI HEraTHBHOTO HM300paKEHHMS Ha PE3KOCTh 3aBUCUT HE TOJIBKO OT
ocTpoThl 3penus ¢otorpada, HO U OT (aKTOpoB: (opMbl HAOIOAAEMON JEeTaTu H300p aKEeHUS,
BEJIMYMHBI KOHTpAcTa MeXIy Heil 1 (P OHOM, ypOBHsI OCBEIIEHHOCTH HEraTHBHOTO M300p aKeHUs Ha
’KpaHe (pOTOyBEMMUHUTENST M BpEeMEHU ero HaOmogeHus. [1o3ToMy ycTaHaBIMBaTH Ha PE3KOCTb
HaJ0 HO JETaIM HETaTUBHOTO M300p aKCHMS, MMEIOIIEH SICHO BBIp &XEHHY 0 (OpMy, HalpUMEP HO
3pauKy riasa, MeperieTy OKHa U T. J., ¥ JI0CTATOYHBI KOHTPACT C COCEAHEH NETaubi0 — YeM OH
Oy et Oonbllie, TeM TOYHEE MOXKHO (DOKYCHpOBaTh. YPOBEHb OCBEIIEHHOCTHU JKpaHa, a CleloBa-
TENIbHO, U APKOCTh HEraTUBHOI'O M300paKeHUs JOJDKHBI ObITh JOCTaTOYHO BEJIMKH, TaK Kak IpU
HHM3KOMH €ro sip KOCTU OCTPOTa 3p €HUs ObICTP O MaJaeT, Hap UMEp NP U P KOCTH:

0,1 aco yron pasperienus paseH 3',

0,5 » » » » 2',

1 » » » » 1,5,

5 » » » » 1,2,
10 » o » » » 09,
100 » o » » » 0,8

W3 31X JaHHBIX BUIHO, YTO IPO3PavyHbI HEraTUB MOYXHO (DOKYCHUpOBATh Ha PE3KOCTh TOYHEE,
YeM IUTO THBI M Her aTuB, TaK Kak MepBBIN JaeT Ha 3KpaHe 0ojee sip Koe U300p aKeHHUe, 4eM BTOp OH.

K ¢doxycupoBanuio Ha pe3KOCTh HaJ0 MPHCTYTATh Yepe3 HECKOIbKO MUHYT MO CJIE Y CTAHOBKHU
paMKHU-7IepKaTessi C HeTaTHBOM B (DOTOY BETTMUHTENb. 32 3TO BpEMs IJ1a3a Y CIICIOT aaliTHP OBAThCS
Ha YPOBEHb SPKOCTH MpPOELHPYEMOT0 HETaTHUBHOTO H300paKeHUsl, YTO OOECHe4yuT OOJIbIIY 0
TOYHOCTh (hOKY CHUp OBAHHUSI.

Pe3kocTs HeraTuBHOro M300p &XKEHUS BJIMSIET HA TOYHOCTH (POKY CHp OBAHMS: YEM BBIIIE P E3KOCTh
HEraTuBa, TeM JIerye MOy YUTh JOCTAaTOYHO Pe3K0e Ip OelHpy eMoe n300p axxenue. Kak m3BectHo, y
Mano(OpMaTHOIO HeraTuBa JHAMETP JUCKOB HEPE3KOCTH, BBI3BIBAIOIIMX Pa3MbITOCTh KOHTYPOB
u300p axeHust, He AoipkeH npesbimath 0,03 mm, a 'y HeraruBoB gopmarom 6x6 u 6x9 cm, — 0,05
MM.

[Ipu mpOEKIMOHHOW TMeYaTH TUCKW HEPEe3KOCTH BO3PacTaloT IIpONOpIMOHATHHO MacmTady
yBenuueHus. Jlo HEKOToporo mpesena WX YBEIWYECHHE HE CKa3bIBaeTCs HA PE3KOCTh Tpoe-
IMPYEMOTO  HETaTHBHOTO W300paXeHWs W, CIIENOBATENbHO, HA PE3KOCTh MO3WTHBA. [IpakTika



MOKa3bIBACT, YTO JWAMETp JHMCKa HEpe3KOCTH MokeT ObiTh moBbimeH 10 0,15 mm 6e3 cy-

LIECTBEHHOI'O U3MEHEHHs BHU3YyaJbHOM pE3KOCTH MO3UTUBHOIO M300paxkeHus. Eciu on pasen 0,2

MM, TO H300paXKEHUE C PACCTOSHUS HAMIIy YIIEro 3peHus BOCIPHMHUMAETCS Kak CJerka Hepe3Koe, a
Mp U TUCKe Hep e3KocTh B 0,3 MM—OUYEHb HEp €3KUM.

Puc.79.
CxeMa npudopa mist (poKyCHpOBaHHS a1 pE3KOCTb IPH yBEIHI €HIH

Benuuuny B 0,15 mm aucku Hep €3KOCTH Yy Majio hOp MAaTHOTO
HeraTuBa MPUOOPETAlOT MPH S5-KpaTHOM yBENWYEHUH, a ¥y
HeraTuBoB 6X6 16 X9 cM—Inpu 3-KpaTHOM.

[To3ToOMy € /J0OCTaTOYHOM TOYHOCTHIO MOYKHO BHU3YaTbHO
poBepUTH (OKYCHPOBKY Ha PE3KOCTh, KOTJa Maao(op MaTHBIMA
pE3KMil HeraTuB YBEIMUYMBAIOT JO S-KpaTHOro pasMepa, a
HeratuBbl 6x6 1 6xX9 cM — 10 3-kpaTHOTO pasmMepa. B mepBom
cirydae ¢Gopmar yBeIHMYEeHHOTO (OTOOTIEYaTka OyJeT OKOJIO
13x18 cm, a Bo BTOpoM — 18x24 cm. Ux 0O6BUHO
paccMaTpUBAIOT C pAacCTOSHUS HAWIY4YIIEro 3peHus, MOo3TOMy M (OKyCHpOBaHHE HaJO
TP OM3BOMTH C 3TOTO YKE PACCTOSHUA.

[Ipu Bu3yambHOM HAOMIOJEHUU 32 PE3KOCThIO HETAaTUBHOTO H300paXKEHHs Jyd 3peHHUS
HAIp aBISIOT HAa JKpaH (POTOYBENMUUTENS MOJ OCTPBIM yTJIOM, YTO 3aTPYIHAET KOHTPOJIb (o-
KyCHPOBKH. 3HAuuTeNbHO Yya00HEe HABOIUTh HA pE3KOCTh ¢ Momompio npudopa IIP-1,
BBIITY CKaEMOT'O TP OMBITIIIEHHO CTh10. CXeMa caMoJIensHOTO mpudopa AaHa Ha puc. 79. OH cocTouT
u3 ocHoBaHus 1, k koTopoMy moj yriom 120° ykperieHsl 3epkaio 2 ¢ Hapy>KHOW aMajabramMou u
wianka 3. Ha mimaHke moj mpsiMbIM YIJIOM HEMOJBIKHO yCTaHOBJIEHO MAaTOBOE MEJIKO3Eep HUCTOE
cTeki0 4. OHO HaxXoJUTCA HAa PacCTOSSHUM A OTTOYKHM MEpECeUeHHs 3epKajla ¢ ONTUYECKON OChIO
oObekTHBa 5. Ha Takom ke paccrosHud (A) JODKHA HAXOAUTHCS IUIOCKOCTh DKpaHa
dbotoyBenuuutenss 6. B aTom ciyuae yyuu cBeTa, BBIXOASIIME W3 OOBEKTHBA, OTPa3MBIIUCH OT
3epKaia, AaayT Ha MaTOBOM CTeKJe MpHuOOpa M300pakeHue, pe3KoCTb KOTOporo OyAeT paBHa ero
PE3KOCTH Ha 3Kp aHe (POTOy BETUIUTES .

[Ipu ¢dokycupoBannu npuOOp yCTaHABIMBAIOT Ha JKpaHe (HOTOYBETHUYHUTENsT B IEHTpE
NP OCLIUPY EMOTO M300p aXEHHsl, KOTOPOE pacCMaTpUBAIOT HAa MAaTOBOM CTEKJE C PAacCTOSHUSA
HAWTY YIlIeTO 3PEHHs MOYTH TOJA MPSMBIM YTJIOM, YTO 3HAYUTEIhbHO oOJerdyaer (OKycCHpOBaHHE U
MOBBIIIIAET TOYHOCTh HABOJKH HA PE3KOCTb.

Puc. 80. KonTponmas nuadparma, obecreunBaronias yBeInIeHne TOUHOCTH (HOKY CKpOBaHUS

[Ipu yBennuenuu B maciiradbe Oosiee KpPyIHOM, Y€M YKa3aHO BBIIIE, BU3yalbHbIH KOHTPOJIb 3a
CTENEHbIO PE3KOCTH YKE HE MOXKET 00EeCTeunTh JOCTATOUYHY 0 TOUYHOCTh (hOKycupoBaHus. B atom
CIIy 4yae HaBOJIKY Ha PE3KOCTh TP OU3BOAT C MOMOLIbI0 KOHTP OJIbHOM J1na (p arMsl.

Takas nuadparma npezacTaBiasier coO00il KOJIBIO W3 KApTOHA C Y3KOW IepeMBbIYKONW U3 4epHOU
HEaKTMHUYHOM Oymary, nensuielt numagpparmy Ha ase moinoBuHbl (puc. 80). KoHTponbHyIo
nuagparMy HaJeBarOT Ha 0OBEKTUB (POTOYBEIMUUTENS TaK, YTOOBI MepeMbluka 1uadparmel Obu1a
nap ajjieabHa Kakoi-m100 rop M30HTAIbHOM JINHUY HA HETaTHBE.

Tak kak Takas JMHMS HE BCerja MMEETCs Ha HEeraruBe, TO HAaBOAKY Ha PE3KOCTh JIyYIlle
NP OU3BOAUTH C MOMOIIBIO OIp EIETUTENsl PE3KOCTH, KOTOPBIM YCTaHABJIMBAIOT B PaMKy BMECTO
Herarusa. B oTOM ciy4ae nmpy HETOYHO M HABOJIKE HA P E€3KOCTh BCE JIMHUU OIP €NEIUTENS P €3KOCTH,
nap aljieiabHble TMepeMbldKe KOHTPOJbHOM auadparmel, OyIayT nABouthes. Ilpu nonodcenuu
uzobpascenuss 8 hoxyce paz08oeHust JTUHUL He NPouUcxooum. ITAM CTIOCOOOM MOYKHO TIOTY YUTh
MaKCHUMaJIbHO BO3 MOXKHY IO IIP ¥ OOJIBILIOM Y BEIMYEHUH P €3KOCTh M300p aXKEHHUS .

[Tocne Toro Kak TIOJIyYEHO peE3KOE M300paKeHHe, ONpeesuTeNb PE3KOCTH 3aMEHSIOT
HETaTUBOM, NOJI &KAIUM Y BETUUEHUIO, U IIEYaTatoT.

Omnp egenureneM p €3KOCTH MOJIb3Y FOTCS TaKKe, Korja 0oJibIlasi ONTHY €cKas MI0THOCTh
Y BEJIMYMBAEMOT0 HET aTUBA 3aTPY JHAET HABOJKY Ha P €3KOCTb.

Jns HaBOJKM HAa pPE3KOCTh O4YeHb YJOOHO TOJIb30BaTbCl 3aCBEUCHHOM M Mp OSABJICHHOM
(GoTOoIIEHKON, HAa CyXOM 3MyJIbCHOHHOM CJO€ KOTOpOHl aKKypaTHO HpOpe3al0T CKalbleleM
HECKOJIbKO JIMHUM pa3HOo mmp uHbL. VX n300p akeHne OTYETIMBO BUIHO HA SKpaHe, U HAaBOJKA Ha
PE3KOCTb HE BBI3bIBAET 3aTPy JHEHUIL.

Korna ¢ ogHoro HeraruBa IeyaTarOT CEpUI0 CHUMKOB, IUIEHKA OT HarpeBa MCTOYHHKOM CBETa



MOXKET clerka JepopMHUpOBATbCs, OTYEr0 PE3KOCTb HEraTUBHOTO M300paXKeHHs Ha JKpaHe
HECKOJIbKO yXynamaercs. [losTomMy mocie KaXaoro OSKCIOHMPOBAHMS HAlo TPOBEPSTHh, HE
U3MEHWIACh JIU P E3KOCTh M300p aKEHMs Ha K aHe.

He pekomenmyercs yiyuiiare pe3KOCTb M300pa@KeHHs, IPOELUPYEMOro KOHIEHCOPHbIM
¢doroyBenuuureneM, 1uadpparMupysi €ro 0ObeKTHB, TaK KaK 0JHOBP EMEHHO ¢ 1uadp arMup OBaHHOM
Y CUJIUTCSI MAaKp 03€p HUCTOCTh MO3UTHUBHOTO M300p )KeHUsI M Ha HEM 00Jiee OTUETIMBO BBIABATCS BCE
neeKThl Her aThBa.

JKCIOHUPOBAHME NPH yBeJU4YeHHMH. B riaBe 5 ObUIO PaccMOTPEHO BIMSHHE Pa3JIMYHBIX
(GaKTOpOB Ha BBIAECPIKKY M BIHMSIHME €€ BEIMYMHBI Ha BHJ MO3UTHBHOTO H300paxeHwsi. B mo-
TMIOJIHEHUE K HUM HAJI0 Yy YUTBHIBATH €II[€ MAclITal yBEIUIeHUs:

BBIJIEpKKA TEM TP OJIOJDKUTENIbHEE, YeM KpYIIHee MacIuTad yBETUYCHHs, U TeM KOpoue, YeM OH
MEHBIIIE.

Bbiiep KKy OTCUMTBIBAIOT C TIOMO LIbIO P €JI€ Bp EMEHH, CEKY HIIOMEPa WU CUETOM.

Haubonee ymoOHo pene Bpemenn win  (oTtoTaiiMep — HOpHOOp, BKIIOYAOIIUNA
¢doroyBenuuuTens Oenblii CBET Ha BpEMs, yCTaHOBIEHHOE Ha €ro mkaie. B mponaxe mmeercs
HECKOJIbKO THUTIOB TaKMX MPUOOPOB ¢ MHTEpBanoM Bhiaepkek oT 0,2 10 64 cex. Pene BpemeHu
OYeHb YJOOHO /JIsl TeYaTd CepUM TO3WTHBOB, TaK KaKk NMPHOOp OOECreuMBaeT CTaHAAp THOCTh
BBIJICP JKKH U, CICAOBATENbHO, OJTHOP OJJHOCTh N300p aKEHNS Ha BeeX (POTOOTIEHaTKaX.

OTcyer BpeMeHH CeKy HIOMEP OM TaKk)Ke 10 CTATOY HO TOYEH, HO Tpe0y €T BHUMaHMs.

OmnpeneneHue BBIIEPIKKU cHETOM MeHee TouHoe. OHO 3aK/II0YaeTcs B pUTMUYHOM cueTe HUQp
oT 21 u nanee win npubaBIeHUEM K 1M pam nepBOro AecsTka Oy KBbl «1», HapUMEp: pa3 U, ABa U,
TPU U... UT. 1.

TouHOCTP OTCUETa BBIJEPIKKM BCEMH CIIOCOOAMH 3aBHUCUT OT €€ IIP OJ0JIKUT CIbHOCTH,
HarpuMep Npu BbIAEpKKE B 1 cex HerouHOCTh oTcuera B 0,25 cex mact ommOky B 25%, a mpu
BbiepxKKe B 10 cek — Tonbko 2,5%. [lepBas ommOKka BBI3OBET HENOJEPIKKY WM IEpPEAep KKY
¢oTo0OymMary, BTOpasi He OKaXeT HMKAKOTO BJIMSHMSA Ha KauecTBO m300paxeHus. ClienoBarensHo,
JIy 4IlI€ SKCTIOHUP OBAaTh C OTHOCHUTENBHO JJIUTEIIbHOM BBIACP KKOW, YEM C KOp OTKOM. [1osaToOMy eciu
MeyaTaroT OuYeHb MPO3pavHbld HEraTWB, TO JUISl YBEIWYEHUS BBIIECPIKKU OCIAOISIOT CBETOBOM
MOTOK OJJHUM U3 NP UEMOB, ONIMCAHHBIX B IJIaBE 5.

PaccmarpuBasi mpoOHBI  (POTOOTIIEUATOK, HEOOXOAMMO YUYHWTHIBATh, YTO IMO3WTHBHOE
n300p aKeHNe NPU HEAKTMHUYHOM OCBEIICHUH BBITIAAUT 0oJiee IO THBIM, YeM MPU THEBHOM WU
ANEKTPUYECKOM OcBelleHud. [loaToMy, He HMMes [O0CTaTOYHOI'O ONbITA, KaueCTBO IpOOHOro
¢dboTooTIIEUATKA JTy UIIIe ONp eETSATh P M OEIOM OCBEIICHU U.

[1p 06HOE PKCITIOHUP OBAHKE TETAIOT TPEMs CIIOCOOaMH.

[lepBbIii crioco®0 — ompeneneHne BBIACPIKKU IOCIEOBATEIbHBIMU NPOOaMU Ha pa3HbIX
nosockax Gorodymaru. [yt 3Toro 6epyT y3Ky1o Nonocky ¢poroOymard B 2—4 cM U yKJIaIbIBAIOT
€€ Ha CIO’KETHO Ba’KHY 10 YaCTb HEraTHMBHOTO M300p aXEHHUs, [P OCLMP Y EMOTI0 Yep €3 HeaKT MH MUHbI I
cBeToWwIbTp Ha 3KpaH (HoToyBenuyuTeNsi. 3aTeM 3 alIUTHBIA CBETOPUIBTP OCTOP 0KHO OTBOJSAT B
CTOPOHY M OKCIIOHHPYIOT, BKJIOYas OJJIEKTpoJiamIly TymOiaepoM wid  (poToTaiiMep oM.
DKCIOHUP OBaTh, MEPEKPbIBAs 3alUTHBIM CBETOQWIHTPOM CBETOBOM MOTOK, MOMAAAI0OLIMN Ha
¢boToOyMary, He peKOMEHy €TCsl, TaK KaK 3TO MOXET BBI3BATh JIETKY 0 BHOPalUiO P OEKIIMOHHOTO
(doHap s, BCIEACTBHUE Yero N300p aXKEeHUe MOy UUTCS CO CABOCHHBIMU KOHTY P aMH.

OKCIOHUP OBAaHHY 10 TOJIOCKY (OTOOyMaru MNposBISIOT B TEUEHUE BPEMEHH, YKa3aHHOIO B
perenre, ¥ Mocie KOp OTKOT0 3aKp eIIeHUs B KUCIOM (UK Cake BRIHOCAT Ha CBET IS OIp €1eIeHUs
Ka4ecTBa M300p KEHUS.

Boimepkka cuyMTaeTcsi NMpaBWIBHOM, €CIM Ha TMO3UTHBHOM H300paXeHWH BOCTIP OM3BEICHO
MaKCHUMaJIbHOE YU CIIO JeTalell Herarupa B €ro cBerax u TeHsiX. Eciu oHM B cBerax Ha mpoOe He
npopaboTaHbl, TO BBIAEPXKKAa ObLIa HEIOCTAaTOYHOW; KOrja e MpoOHbId (oTooTmedaTok
MOy YMJICSI OYE€Hb TEMHBIM, TO SKCIOHUpPOBAHHE OBUIO CIHUIIKOM IIpOAOJDKUTENbHBIM. B 3ToM
cllydyae JIeNaloT HOBYIO MpoOy, yMEHbIas WIM yBEIMYMBas BBIIEPXKKY B 1,5—2 paza B
COOTBETCTBUH C T€M, UTO Jiajia Mp eIIeCTBY fo1asi mpo0a — rep efAep KKy WM HEJOEP KKY .

Korna psa npo6 ¢ pa3ianyHbIMU BBIJIEPKKAMU JTA€T BSJIOE WM KOHTPACTHOE M300p aKEHUe, 3TO
O3HayJaet, 4yTo (PoToOyMara 1mo KOHTPACTHOCTH HE TMOAXOAUT K MHTEpBaly INIOTHOCTEH Heratua. B
ATOM Cllyyae MEHSIOT HOMep, a HMHOorna U copT (oToOyMarw, pyKOBOJACTBYSCH yKa3zaHHSMH,
JTAaHHBIMU B § 34, ¥ BHOBB TP OM3BOJIAT MP OOHY IO TIeYaTh.

O mnpaBWIBLHOCTH BBIIEPKKH MOXHO CYJAWTh 10 CKOPOCTH TMPOSIBJIEHUS IO3UTHUBHOTO
M300p aKEHUsI U [0 XapaKTepy BO3pacTaHUsl €ro ONTHYECK UX INIOTHOCT eH.

Ecnu BbImepkka mnpaBwibHasg, To (opmupoBanue wu3o0paxkeHuss Ha OpomocepeOp sTHBIX



¢dboTolOymarax B nposBurene Ne 1 3akanumBaercs 3a 1,5—2 MuH, a X10p 00p oMocep eOp STHBIX — 3a
1 — 1,5vun. [Ipu ganbHeiieM mp 0siBJIEHUM B T€YEHHE JIBY X MUHY T CBETa M300p aXKEHHUS JTOJIKHBI
OCTaBaThCsl YUCTHIMU, O€3 BY allH.

[Ipu HemosKkcnoHMpOBaHMM H300pakeHuWe Ha (oTOoOyMare HauMHAET TMOSBJATHCS uepe3
HECKOJIbKO MUHY| TIOCIie €€ TOTPY>KeHUs B MPOSBUTENb, MPUYEM IMPOSBISIIOTCS JUIIb TEHU
U300p @KEHUsI, KOTOPBIM COOTBETCTBYIOT HamOojiee Mpo3padyHble yuyacTKu HeratuBa. [1moTHOCTH
M300p OKEHUST YBEINUMBACTCA MEMJICHHO, M €r0 TEHH JQKEe NPH JUTUTEIHHOM TMPOSIBICHUH HE
JOCTHUTal0 T MaK CUMAJIbHOT'O 104 €p HEHUSI U OCTAIOTCSI CeP bIMHL.

B cnydae mepesKCnoHMpOBaHMS HPOLECC NPOSBICHUS HAUYMHACTCS Yepe3 HECKOJIbKO CEKy HI
Hociie TOTPY KEHUsI MpoObl B TposiBUTENb. M300pakeHHe B CBETaX M TEHAX IONydaeTcsi OYeHb
IUIOTHBIM, CIUIOIIb TTOKP BITBIM BY JIBIO.

Bropoii cocod — omnpeneneHue BbLAECP KKU MO CIEI0BAT €bHBIM SKCTIOHHP OBaHUEM HA O IHOM
Kycke ¢oroOymaru. s sToro monocky ¢oroOymard mUpUHOW 2—4 cM KJIagyT Ha CIOXKETHO
BAKHY 10 YaCTh HETATUBHOTO W300p aXKSHUsI, TP OCIIUP Y EMOT0 Ha 3KpaH (OTOY BETUUUTEIIs. 3aTeM €€
3aKpbIBAIOT KyCKOM KapTOHA, OCTaBJIsA OTKPBITOM V4 4acTh, M AKCMOHUPYIOT, B 3aBUCHMOCTH OT
IUJIOTHOCTH HeratuBa, 2, 3 unu 4 cek. Ilorom mepensuraroT KapToH eme Ha V4 yacTb JUIMHBI
HOJIOCKH ()OTOOY Maru ¥ BHOBB HKCIIO HUP Y IOT TO e Bpemsi. [lOBTOpSOT 3Ty orepanuio B Tp €THil U
B UETBEPTHIM pa3. B pe3ynpTare mepBoe moyie Mojaocku (poToOdyMaru Moy YuT BBIACPIKKY & CeK,
BTOpOoe — 6 cek, Tperbe — 4 CceK, a 4eTBepToe — 2 CeK, €CIU IepBOE SKCIIOHHP OBaHUE
TP OJ0JKATIOCH 2 CEK.

[Tocne 06paboTku M300p axKEHUE Ha M0JI0 CKe (OTOOY Mar v COCTOUT M3 YETHIP €X TOJI0C C pa3HOU
ONTHYE CKOM IO THOCTHIO mouep HeHuit (puc. 81). Beibuparot Hammy uiiee n300p akeHUE U IO yIKe
U3BECTHO I JJIS1 HETO BBIJIEPIKKE e aTalOT Hy )KHOE KOJMYECTBO y BETTMUCHH .

MoxeT ciayduTbcs, YTO BCE 4YeTblpe M300paxkeHus OyayT Mepeaep kaHHbIMU WU
HEJ0JIep )KaHHBIMU,— TOTJla MPOM3BOASAT HOBYIO MpoOy, SKCHOHHPYS C IPYTMM OTHOIIEHHEM
BbIIep&KeK. Eciiu KOHTp obHOE M300p )KEHUE MOy YaeTcsl KOHTPaCTHbM M
BSUTBIM, TO IS HOBOM TPOOBI OepyT Ipyryto (GoroOymary, ¢ OOIBIINM HIH
MEHb LI M T10J1 €3HBIM MHTEP BAJIOM 3KCIIO3 UL 1.

Tpernii Croco0 — oOImpeneNeHue  BBIAEPKKH C  [OMOUIbIO
(OTO3IEKTP HMIECKOTO HKCTIIOHOMETP a. Jns storo Ha (QOTOIUICHKE
BBHIOMPAIOT HETAaTUB, CPETHUIA 10 IUIO THOCTH TI0 CPABHEHUIO C IUIOTHO CTHIO
OCTalIbHBIX KaApoB. Ero mpMHUMAIOT 3a STaJOH. DTOT HETAaTUB BCTAaBJISIIOT B
¢doroyBenuuuTeNnb, K 00BEKTUBY KOTOPOTO MpEABAPUTEIHHO MOBEIINBAIOT
Ha paccCTosHUM S5 cM (DOTODIEKTPMUECKUI HKCTIOHOMETpP, OOp allleHHBIN
dboTOPIEMEHTOM B CTOPOHY OOBEKTHBA. 3aTeM BKJIIOYAIOT CBET U
mapparMUpyIoT OOBEKTHB TaK, YTOObI CTpelKa SKCHOHOMETpa 3aHsja
CpermHee MOJIOXKEeHUe Ha ero mkaie. [locime 4ero sk CnoHOMeTp CHUMAIOT H
npo0amy y CTaHABIIMBAIOT HEOO X0 UMY 0 BBLAEPKKY, TP €ITIOI0KHUM P aBHY O
10 cek.

Puc. 81.
[IpoGHEIA POTOOTHEUATOK, 110 KOTOPOMY OIPEIETSIOT ONTHMATEHYIO BBIICPKKY

. ; [Tpuctynasa x me4aru cieAyIoLero HeraTuBa, HanpuMep OoJiee MIOTHOTO,
YeM OJTaJOHHBIM, CHOBA YCTaHABIMBAIOT SKCIOHOMETp TMeped OOBEKTHBOM U YBEITUYUBAIOT
nradparMoi ero 0 THOCUTENIbHOE OTBEPCTHE JI0 T€X IOp, MOKa CTpeNKa HKCIOHOMETpa He 3aiMeT
Ha IIIKaJe Cp eHee MOJIoKeHHe. B 3ToM citydae HeraTHB HaJ0 AKCIO HUp oBaTh 10 cek.

[Ipu neyatm HeratmBa  Oojiee  MPO3PAYHOrO, YeM OSTAJOH, O0OBEKTHB (DOTOYBETHUUTENS
mragparMUpyIoT 0 TEeXIop, MOKa CTpeNKa HKCIOHOMETpa He 3aiiMeT cpenHee nonoxenue. 1
B ITOM CITy4ae BhIJepkKa Oy et paBHa 10 cek. [Tpucnocobienus yist ip 00HOTO AKCIO HUP OBAHWIS .
OueHp ynoOHO TpU MeyaTd MPOOHBIX CHUMKOB MOJb30BAaThbCs OIHUM M3 CJEdy FOIIUX IPOCThIX
np UCocoOIe HU .

[TepBOe MpuUCHOCOONIEHUE TP €ACTABISIET COO0M ManKy C HpsIMOYOJbHBIM OTBEP CTHEM B OHO U
u3 cTopoH (puc. 82, a). Ee m3roToBIsSIOT U3 ABY X Y3KHUX JIUCTOB TOHKOTO Kap TOHA, HAIp UMEp THUIa
Tp ecCIINaHa, KOTOP ble CKJIEUBAIOT M0 JITMHHO M CTOp OHE TOJIOCKOM MaTep Uu.



=
NEERSNT Y s momydeHust poOHoro (poTooTnedaTka moaocky (hotolymaru
yd =l (mpumepno 170x40 MM) BKJIAABIBAIOT B MANKy 3MYJIbCHOHHBIM

L'_'__H‘_m CJIOEM BBEpPX TaK, qTO6BI OAWH M3 €€ KOHLOB HaxXOJWJICA IIPOTHB
! " BhIpE3a. 3aTeM ManKy  3aKkpbIBAIOT, KIagyT HAa  JKpaH
(GoTOy BenuuuTeNs B TOM MECTE, Ha KOTOP O€ IIP OCLHUP Y €TCS CEOYKETHO

/’-’\J BaKHAs 4YacTh HErarMBa, ¥ OKCIOHHUPYIOT. I[paHuily MepBOro

r o SKCIOHMPOBAHHOTO  y4YacTKa  OTMEYaloT  OOBIKHOBEHHBIM

. “?_* ol kapannamoM. Janee GpoToOymary mHepeaBUraroT BIEBO 10 KacaHHs

KapaHJallHOW JIMHUM JIEBOM CTOPOHBI OTBEPCTHS U  BHOBb
SKCTIIOHUP Y OT.
r DTy omepaiyio NOBTOPSAIOT TPH pa3a, yBEIUYUBAs BBIICPIKKY B
- |\ o i % ' reoMeTp Mu€eCKOM MM ap M METHUECKO i TIp OTp ECCHM.
[IpucnocoGnenrie  yka3aHHOrO  pa3mepa  TMPUIOJHO IS
- yBenmmuennd 10 18x24 cm. Korma ux nemator B Oojiee KpyITHOM
Tmicrieceineine 1A _Mosyueii - MacliTabe, TO HEOOXOJMMO IONb30BAThCS MAlKOH C OTBEPCTHEM
OoJbIIIEro pa3mepa, 4YTOObl 3aXBATUTh CIOKETHO BAXXHYIO YacThb
TP OCLIUP y EMOT'0 HETaTUBHOTO HM300p ayKEHUS

Bropoe npucnoco6nenue mnpeacTaBiasier codoil Macky M3 IpeccllilaHa TEMHOTO LBETa WU U3
Yep HOM HEaKTUHUYHOW Oy Maru, B KOTOP Ol BBIP €3aHO KBaJ[p aTHOE OTBep cThe (puc. 82, 0).

Macka ¢ yka3aHHBIMA Ha 4epTeXe pasMepamu INpUroaHa Juisl ysenwdeHnd 13x18 cm; mns
yBenumueHni 18x24 u 24x30 cm BbIpe3 B HEH JIOJKEH COOTBETCTBEHHO paBHATHCS 50x50 u 70x70
MM. Pa3ymeercst, COOTBETCTBEHHO y BETUUMBAIOT U Pa3Mep bl MacK U.

YtoObl ompenenuTh BBIACPIKKY, Hampumep s yBenunueHus 13x18 cm, BbIpe3aloT U3
¢dbopmarHOi PoToOyMaru KBagpar co cTopoHaMu npuMepHO B 100 MM U MOJKIABIBAIOT €ro MO
paMKy Tak, 4ToObl WX HEHTPHI COBMAIU. 3areM (OoToOyMary co CTOPOHBI MOJUIOXKKH CKp CIUISIOT
KaHIIENSIP CKOW KHOTIKO# C IIEHTPOM paMKH, co3llaBas TeM OChb BpamleHus. [locie dero pamky c
(hoToOy Maroii KJIaay T Ha y4aCTOK CHOKETHO BAXXHO M YaCTH M300p KEHUS U TP IDKMMAIO T €€ KaK1 M-
mubo Tpy3oM K 3kpaHy ¢oToyBenuuuTens. Pasymeercs, Bce 3TU omepaiyu OpOM3BOAAT MpPHU
HEaKTHHUY HOM OCBelleHuu. [lanee sKcrmo Hup y 10T, mocie yero (oto0ymary rnoBop aduBarot Ha 90°,
TOJIBO/ISL K BBIPE3y B Macke HOBBIH €€ y4YacTOK, ¥ BHOBb JKCIIOHHPYIOT, Y BEITUUMBAs BBIJICPIKKY B
reOMETPpUUECKOM Mporpeccud. DTy Olepaluio MOBTOPSIOT elle JABa pasza, B pe3ysbTare 4ero
¢dboToOyMara TMONYYHT YeThIpE pa3Hble BbIACPKKH. Ee 00pabaThiBaroT OOBIYHBIM CIOCOOOM U
BBIOMPAIOT TIO TIOJTy YEHHOH IIKajie TpeOyeMy o BBIIEp KKy. Eciu Bce yeThipe n300p axxeHus Oy ay T
HEy IOBJICTBOP UTENIbHBIMU, TO MPOM3BOAAT BTOPUYHYIO TpoOy, C JAPYTUM COOTHOIICHUEM
BBIIEp JKEK WIIM Ha JIp yTOM HOMep € poToOy Maru.

Ha xauecTBO MO3UTHBHOTO M300p KEHUS TAKXK€ BJIMSAET Hapa3uTHOE ocBenieHue (HoTodymary,
BO3HHUKAIOIIEE TP M SKCIIO HUP OBAaHUH M3-3a pacCesiHUsA JIy ya CBETa MP U NP OCKIM K. DTH Pacces HHbI e
Jy4Yd CBETa HAKJIAJbIBAIOTCS HAa ONTHYECKOE H300paKeHHe, MpOCIMpPyeMOe OOBEKTUBOM, U
JONOJIHUTETIbHO ~ 3aCBEUMBAIOT  (OTOOyMary, OTYEro CHIDKACTCS KOHTPAcT IO3UTHBHOTO
n300p axenusi. [lapasutHoe ocemeHne (GoToOyMaru 0COOCHHO NEHCTBEHHO NPHU UTUTEIHHOM
skcnoHup oBannu. OHO 00pazyercs, Korjaa:

a) CBETVIOOKPAIICHHBI JKpaH (OTOYBEIUUUTEIs] HE TMOJHOCTHIO 3aKPHIT  JTUCTOM
AKCHOHUPY eMoil (hoTOOyY Maruy,

0) TIp OEKIMOHHBINA (OHAPH (HOTOYBEIUIMUTENIST MMEET IMETH WIA OTBEPCTHS, I OITy CKAFOIIIHe
CBET,

B) B HEMO CP €JICTBEHHO i OJIM30CTH OT (POTOY BETUUHUTENS P ACTIONOKEHBI CBETIIBIC TP €IMETHI HITH
OH CTOMUT OKOJIO O€JI0i CTEHBI.

3areMm skcrioHupyemas ¢GoToOyMara cama SIBJISETCS TPUYUHOW OOpa3oBaHMs Iapa3UTHOTO
OCBEIICHUs B OOJNBINEH WIM MEHBIINECH CTENEHH, B 3aBUCHMOCTH O T SIPKOCTH IIP OCIHUPY EMOTO
HETaTHUBHOT'O 300D &XKEHUS.

Jlyuu cBeTa, majaronme u3 00bEKTHBA P OEKTOPa Ha FKpaH U GOToOyMary, OTp aKaroTCsl UMHU B
pasHble CTOPOHBI M, BCTpEYas HA CBOEM ITyTH HUKEIHPOBAHHYIO IITAHTY (OTOYBEITUUUTEINS,
OTIpaBy | TIEp €IHIOI0 JIMH3Y OOBEKTHBA, CBETIBIM KOpPIyC (OHAP S MPOEKTOpa Wik Oy 0 CTEHY U
T. 1., IPETepPIEBAOT HOBOE OTpaKeHHeE, MPUYEM YacTh ITUX JIydel majaeT yxke Ha ¢gorolOymary.
AHaIOTMYHO JEUCTBYIOT Iy4Yd CBETA, BBIBOJSIIME W3 IIENe W OTBEpPCTHH B TPOEKTOpeE.




[Tapa3uTHas 3acBeTka OCOOCHHO YBEIMYMBACTCS, KOTJA TIEYaTarOT HEraTWB, TOJHKO YaCTHYHO
3aIOJHSAIOIINN KaJpOBOE OKHO paMKH-JIep)KaTels HeratuBa. B AToM ciydae Hamo 00s3aTenbHO
YKJIaAbIBaTh B PaMKY-JA€prKaTeJdb MACKy W3 HEAKTUHMYHOM OyMaru ajsl yCTpaHEeHHusl IpocBeTa
MCXKIY HEraTuBOM H €€ CTOpPOHaMU. B POAHOC BJIMAHUEC IIapa3SUTHBIX nyqeﬁ Ha Kady€CTBO
300D KEHUSI MOKHO Y MEHbINTh. J[iis 3TOTO:!

1. OxpammBaroT 3kpaH (oToyBEeTUUUTENS YepHOW MATOBOM KpPacKOW WU yKJIaIbIBAIOT HA HETO
nep €1 SKCIIOHUP OBAaHUEM MACKy W3 HEAKTHHHUY HOW Oy Maru.

2. 3a7eNbIBAIOT B NP OCKTOP € (DOTOY BETTMUHTESI IIENTN U OTBEP CTHS, TP OITy CKAIOIINE CBET.

3. DKpaHUPYIOT HHUKEIUPOBAHHYIO INTaHTy (HOTOYBEIMUHTENSI, OCOOCHHO HAKIOHEHHYIO K
DKpaHy IOJ yTJIOM, YEXJIOM M3 Yep HOM MaTep uH.

4. IIpupaboTe 0KOI0 OEN0i CTEHBI 3aKP BIBAIOT €€ 3aHABECKOW W3 Yep HOM MaTep .

43. OCOBEHHOCTH NMPOEKIIMOHHOW IEYATH

OT16op kagpoB Ha wManodopmarHOW (OTOIUIEHKE HWHOTJA TMPOU3BOIAT IO KOHTAKTHBIM
doTooTneyatkaM. B 3TOM ciydae KOHTpacT yBEIWYEHHs, MOTYYEHHOTO Ha TOM XK€ COpTe
dboToOymaru, He Oy I€T U EHTUIEeH KOHTPACTy KOHTAKTHOTO CHHMKA.

Paznuuune koHTpacTa n300p aKeHN# BBI3bIBACTCS MedaTHbIM Kodd duiuentomM, paBabm 0,8 (cm.
raBy 8), KOTOPBI 00OpasyeTcs Mpu KOHTAKTHO M MeyaTu W3-32 MHOTOKPAaTHOTO OTPaKEHUs CBETa
or OaputoBoro cijos (oroOymMarn ¥ OT 3epeH MeTauiudeckoro cepebOpa HeratuBa. [lpum
YBEIMYEHUH JTO SIBJIEHHME HE MPOUCXOAMT BCJIEACTBHE OOJBIIOIO PAaCcCTOSHUS — MEX Ty
dboTobymaroii u HeratuBoM. B pe3yibTare yero HeraTWB MPU yBEIMYCHHU CTAHOBUTCS KaK Obl
0o0J1ee KOHTP aCTHBIM, YeM TP M KOHTAKTHO i TTeYaTH.

[Tosicaum mp vep om. Hamo mosry YuTh KOHTAK THRIM M Y BETMUEHHBIN (POTOO TIIEUaTKU C HEraTuBa
C MaKCMMaJIbHOM ONTHUYECKOW IUIOTHOCTBhIO 1,3 u MuHMMaibHOM — 0,4, T. €. C HHTEpBAIOM
OINTHYE CKUX IUI0 THOCTEH, paBHbIM 0,9.

[Ipu KOHTAKTHOW IMEYaTH ONTUYECKHUE TUIOTHOCTH HEraTHBa M3-3a IMedarHoro kodddummenra
cHwkatorca Ha 0,8, OT4Ero ero MHTEpPBAI ONTUYECKUX IUIOTHOCTEW yMeHblutTcs g0 0,72. Ilpwu
Yy BEIMYCHHUH K€ UHTEP BaJl ONTHYE CKUX TUI0 THOCTEW HE M3MEHHUTcsl u Oy 1eT paBHbIM 0,9.

[ToaToMy, YTOOBI KOHTAKTHBIW W YBEIWYEHHBI I ()OTOOTIEUATK M MMENIH O MHAKOBBIA KOHTPACT,
Clie/ly €T 0JIb30BaThCs POTOOYMaroi ¢ p a3HbIM MOJIE3HBIM UHTEP BAJIOM 3KC O3 UL M.

Jlns  mpuBeNeHHOro mpuMepa, corjiacHo Tabin. 15, yBenudeHwe Hago JenaTh Ha
Op omocep eOpsiHoit OyMare Ne 4, a KOHTaKTHBIN (o TOOTIIEYaTOK — Ha porodymare Ne 5. Tonbko B
9TOM CIIy 4Ya€ CHUMKHU 110 KOHTpacTy Oy ly T UIEHTHY HBIMU.

Ecnun ¢oTtoOymaru mo KOHTPACTHOCTH pa3lMYalOTCd HAa OJUH HOMEp, TO TO BEIUYHUHE
KOHTaKTHOM BBIIEPIKKU ONP €ACTSIOT P OJI0JKUTENBHOCTh 3KCIOHUPOBAHUS MPU YBEIUUEHUU IO

m+1

2
rae Kb — koa¢guument, a m — crenenp yBenuuenus. [Ipumep. Beinepikka npu KOHTaKTHO i
reyaru 2 ceK,

CIIey ro1IeH mp uOIKEeHHOU (hop My J1e: K, =

2
7+1
yBEIUYEHUE 7-KpaTHoe, Torqa K, = > =16, CJIEZIOBATEIbHO, BBIIEPIKKA IIPU

yBenuueHnu pasnsiercsa 2 X 16 = 32 cek.

KoHTpacT Mo3UTHBHOTO yBETUUEHHOTO M300paKEHHUsI B CBOIO O4Yepeb ObIBaeT pa3iUYHBIM B
3aBHCHMOCTH OT TOTO, KaKMM CBETOM P OM3BOJIAIT Meyarh ¢ HeraruBa — MM (y3HO-paccessHHBIM
WM HAIp aBJICHHBIM, P €Ty JISIP HBIM CBETOM.

JIns mokasarenbCcTBa ATOTO TIOJIOKEHHMST PAacCMOTPHM XOJ JIyded CBeTra 4Yepe3 HEeraruB B
KOHJICHCOPHOM ()OTOYBEITHYHTENNEe U B (POTOYBEITUUUTENIE C PACCESIHHBIM CBETOM. JIJIsi TIp OCTOTHI
paccy’KleHui BO3bMEM HEraTuB, KOTOPBIM MMEET TOJbKO JIBa IOJS: OJAHO — 0€3 modep HeHHs
(mpo3payHoe), APYyroe — TOYEpPHEHHE CpenHeidl ONTHUYECKOH IUIOTHOCTH, HANPUMEp paBHOM
enuHuIe, npu u3MepeHnd B Auddy3HOM cBere. /st mpocToThl paccyKACHUH B 000UX CITydasx
HOTEP U CBETa B 00bEKTUBE U KOHJIEHCOP € HE Y UUTHIBAIOTCS.

CHavana pacCMOTPpUM I€4yaTh 3TOr0 HerartuBa (OTOYBEIMYUTEIIEM C PACCeTHHBIM CBETOM.
Heratue B HeM paBHOMEpHO OCBemeH AU(PQy3HO-pACCETHHBIM CBETOM, OTPaKCHHBIM
pedaekTopoM OT aBYyX odnektposamn (puc. 83, 0). VHTCHCHBHOCTH CBETOBOTO IMOTOKA,



NP OILENIIEro 4Yepe3 IMpOo3padyHoe Iojie HeraTtuBa, He u3MeHuTcs. OH, OyJayuM cCIp oelupoBaH
00BbeKTUBOM (hoTOy Benuuutensi Ha (oToOyMary, co3/1acT Ha Hell OCBEIIEHHOCTh, Hampumep, B 12
7K. VIHTEHCUBHOCTb CBETOBOTO IMOTOKA, BBILIEAIIETO W3 MOJS C NMOYEPHEHHMEM, YMEHBUIUTCA U
coctaBuT 10% (cMm. Tabn. 1), Tak Kak MO YCJIOBHIO ONTHYECKAs IUIOTHOCTh TOYEpHEHWs TIOJIA,
m3Mep eHHas B 1udy3Hom cBete, paBHa 1. [losToMy ocBelieHHOCTh OTOOY Maru moj ATUM HOJIeM
Ooynaer B 10 pa3 mMeHp111e U cocTaBut 1,2 JIK.

Briiepxky mogdepem Takyio, 4ToObl (oToOymara TmOj TMpO3payHbIM TMOJEM MOy YHiia
AKCHO3MIIMIO, O0ecleynBalolly0 00pa3oBaHie HA HEM MaKCHMAalbHOIO MOYEpHEHUS, paBHOrO,
HanpuMmep, 1,7. Ilox monem ¢ mouepHeHUEM 3a Ty ke BBIICPKKY (poroOymara momyuur B 10 pa3
MEHBIIY 0 IKCHO3MILHIO, B PE3yJIbTaTe YEro Ha Heil mocie MposiBJIEHUs o0pasyercs NnovyepHEeHHe,

nos

oup AIHL

paBHoe, Harpumep, 0,8. CienoBarenbHO, UHTEPBAI ONTUYECKUX IUIOTHOCTEM IIKamsl AD

KOHTp acT!

n300p axeHus, craneT pasHeiM 1,7—0,8—0,9.

[Tockonpky HeratuB ocBemaercs Au(¢y3HO-pacCeTHHBIM CBETOM, TO TP U JIF0O0H nuadparme B
3padok OOBEKTHBA MOCTyMaeT Toibko auddy3Ho-paccessHHbI cBer. [[uadparmupoBaHue JHIIb
YMEHBIIIAeT MHTCHCUBHOCTh CBETOBBIX IMOTOKOB, Maalommx Ha (oToOyMary depes JBa MOJs
HEraTHBa, HO WX OTHOIICHHE OCTaHETCS HEW3MEHHBIM. [10CKONbKY OTHOIIEHHE TOCTOSHHO, TO H
KOHTPAcT MO3UTHUBHOTO M300paKEHUs] OCTAHETCS HEM3MEHHbIM  HE3aBUCHUMO  OT  CTENEeHHU

nuadp arMUp OBaHUS o0beKTa
(dotoy BenuuuTes.
Puc. 83.
3aBHCHMOCTb KOHTpAcTa MO3UTHBHOIO H300p@KEHHS OT
tuna goroyBermuutens L, i u L2— wuctrounuku cera, K—
koHaeHcop, SI — peduexrop, IV— N — Heratus, n—
UHAMKaTpuca paccesHus ceera, ® — ¢dorobymara u P—

MO3UTMBHOE IBoOpaKeHne mKaibl, O — oObekruB. lllkana a
MeHee KOHTPAcTHA, 4eM IIKana O

Tenepr paccMOTpUM T€H4AaTH 3TOTO  XKe
HEraTuBa KOHIEHCOPHBIM (HOTOYBEIUUUTEIEM
(puc. 83, a). Uepe3 mpo3pavyHoe Nojie HEraTuBa
CBETOBOM TMOTOK, W3JIy4YaeMblii HCTOYHUKOM
CBETa, HAIMpaBJsETCs KOHICHCOPOM B 3payvyok
o0beKkTHBAa  (HOTOYBEITUIUTENS, KOTOP bIM
npoenupyercss Ha (GoTodymary, co3gaBas Ha

H 3TOM €€ yuacTke ocBeuieHHocTh B 12 nk. (Ha
K :f ‘~,:.r PHUCYHKE 3TOT CBETOBOM TIOTOK H300pakeH
i W KUP HOM JINHKETA. )
" % Ha none wHeratuBa ¢  moyepHEHHEM

KOHJICHCOP HAIpPaBJIIET CBETOBOM MOTOK TOM
m K€ HMHTECHCHUBHOCTH, YTO W Ha IPO3pavHOe
noie. Ho, mpoiins uepe3 mnodepHeHHE, OH
npeTrepreBacT JBa W3MCHEHUs: CTaHOBHTCA
2 6 OCIa0JICHHBIM W Hamp aBJICHHO-P aCCeSTHHBIM,
OTYEro ONTHYEeCcKas IIOTHOCTH IOYepHEHUs TOrO IMOJisi, K3MEPEHHAs B TaKOM CBETOBOM IOTOKE,
OyaeT uMeTh OONBIIYI0 BEJTMYUHY, YeM MPU M3 MepeHUU B Nu(y3HOM CBETOBOM mNoToke. MHaue
rOBOpS, JJIsl HAIpaBJIEHHO-PACCESIHHOTO CBETOBOTO IOTOKA IOYEPHEHHE CTAHOBUTCS Oosee
HeTp 03pauHbIM, 4eM uid 1uddy3Ho-paccesHHoro. [Ipennonaoxkum, 4ro onTuueckas IIOTHOCTb
MoJisl HeraTHMBa C TIOYEPHEHHWEM B HAalpaBJIEHHO-PACCEIHHOM CBETOBOM TMOTOKE paBHa 1,2.
CrnenmoBarenbHO, HEMPO3PAvYHOCTh TOJISI paBHSETCs 16, OTYEr0 WHTCHCHBHOCTH BBIIIEAIIECTO
CBETOBOTO TIOTOKa, cocTaBUT 6,25%, T. €. oH ocmaburcs B 16 pasu co3gact Ha (orobymare
ocBenieHHocTs B 12 1k : 16 = 0,75 k.

Boiepkky u B 3TOM ciydae nogdepeM Takylo, 4yToObl yyacTok (oToOyMar, Ha KOTOP b
NP OCIMPY €TCS TP O3PAaYHOE TMOJI€ HEraTuBa, IOy YWI SKCTIO3UIIUI0, O00CCNEeYMBAIOIIY 0 Ha HEM
MaKCHUMalbHOE IOYepHEeHHe, paBHOe Takxke 1,7. 3a 3Ty BBIIEpKKYy BTOpoe moje (HoTodymaru
MOy YuT B 16 pa3 MEHbIIY IO SKCIIO3UIIMIO, M HA HEM TOCNIEe TP OSIBIICHUST 00p a3y eTcs ouep HEeHUe ¢
OINTUYECKOH IJI0 THOCTH IO, paBHOM, Ip eanosaoxum, 0,6.




B pesysibTare MHTEpBAI ONTHYECKUX IUIOTHOCTEH (oTooTmevarka wKaisl AD7P" craHeT

paBHbM 1,7—0,6 = 1,1, 1. e. 601bIIMM, YE€M KOHTP acT IIKaJIbl, HanedaTHHOU A1( Py 3HBIM CBETOM.

B moxarBepikaeHne 3TUX pacCyXI€HWH TPUBOAMM JBa yBenuueHus. Ha puc. 84 BepxHee
yBEJIMYEHHE CJEJIAaHO HAllp aBJIEHHBIM CBETOBBIM IOTOKOM, a HIDKHEe — IU(P(y3HO-PacCesTHHbIM.
N3o0paxkenne Ha mepBoM (OTOOTIEUAaTKE 3aMETHO KOHTpAacTHEe, 4YeM Ha BTOPOM, XOTs
HalleYyaTaHbl OHU Ha OJJTHOM HOMep e (hoTOOy Maru.

B paccmoTpeHHOM cilydae yBEJIWYEHHE TP OU3BOIWIOCH MPU MAKCHMATBHOM OTHOCHTEIHHOM
OTBEp CTUM O0BHEKTUBA HEM3MEHHBIM HE3aBUCUMO OT CTENeHH jAnadparMup OBaHUs OOBEKTa
(hoToy BenuauTens.

Temneps paccCMOTPHM II€UaTh 3TOTO K€ HEraTuBa KOHACHCOPHBIM (oTOyBemmuurenem (puc. 83,
a). Uepe3 mpo3padyHoe TOJE HEraTWBa CBETOBOM TIOTOK, M3JIy4YaeMbld HMCTOYHMKOM CBETa,
Harp aBsieMcs KOHJEHCOPOM B 3padyoK O0ObEKTHBA (POTOYBETUUUTEINSI, KOTOP bIM TP OCLMPY €TCsl Ha
(hoToOyMary, co3aBasi Ha TOM €€ yuacTke ocBelleHHOcTh B 12 nk. (Ha pucyHke 3T0T cBETOBOI
MOTOK M300p ayKeH YK UP HOW JIMHUEC . )

Ha mone HeraruBa ¢ TmOYEpHEHHEM KOHACHCOpP HAMpaBisieT CBETOBOM TMOTOK TOM ke
MHTEHCUBHOCTH, YTO ¥ Ha Tp 03pavyHoe noje. Ho, mpolins depe3 mouep HeHUe, OH Mp eTepIIeBaeT JIBa
U3MCHCHUSI: CTAHOBHUTCS OCTA0JICHHBIM W HampaBJICHHO-PACCESHHBIM, OTYEro OITHY eCKast
IUIOTHOCTh TOYEPHEHUs] 3TOr0 TMOJs, M3MEpPEHHas B TaKOM CBETOBOM IOTOKE, OyJeT HMeTh ,
0OJIBIIY 0 BETMUUHY, YeM MpU m3MepeHuu B Muddy3HOM cBETOBOM MOTOKe. MHaye roBops, amns
HAIIp aBJICHHO-P aCCETHHOT'O CBETOBOT'O MIOTOKA MOYEp HEHNE CTAaHOBUTCS 00JIee HETp 03P a4HBIM, YeM
s muddys3Ho-paccesHHoro. Ilpenmnonoxum, 4YTO ONTHYECKas IUIOTHOCTh IOl HEraTtuBa C
NMoYepHEHHEM B HallpaBJIEHHO-PACCEIHHOM CBETOBOM TMoOToke paBHa 1.2. CiegoBarenbHO,
HETIPp 03payHOCTh MOJIsA paBHsiercss 16, 0luero MHTEHCHMBHOCTH BBIIICIIETO CBETOBOTO MOTOKA,
coctaBUT 6,25%, T. e. oH ocnaburcsa B 16 pa3 u co3zgact Ha (poToOymMare OCBEIEHHOCTh B 12 JIK :
16—0,75 nx.

Breigepxky u B 3TOM ciydae mojgdoepeM Takyr, 4YToObl y4acTok (hoTOOyMaru, Ha KOTOp bl
NpOCIUpyeTcss TPO3pavyHOe IMOJI€ HeraTuBa, MOy YW SKCHO3UIIMI0, 00ECTICYMBAIOIIYI0 HA ,HEM
MaKCHUMaJIbHO € TIOUep HEHUE, paBHOE Takke 1,7. 3a 3Ty BBIACPIKKY BTOpoe Tmosie (GoToOyMaru

: Noay4YyuT B 16 pa3 MEHbIIYIO JKCIO3UWIMIO, U HA HEM MOCie
np OsIBJICHHUST  00p azy eTcst ro4ep HeHHe c OTNITHIECKO i
IUIOTHOCTHIO, PAaBHOM, MpeAnonoxum, 0,6. .

B pesynbTare uHTEp Ba ONTUUECKUX IIOTHOCTEN (POTOOTIEUaTK a

wkanel AD)7 craser pasubiM 1,7—0,6 = 1,1, T. e. OONILIIMM, YEM

KOHTPacCT IIKAIbI, Hared aTaHHO ¥ AUy 3HBIM CBETO M.

B noarBepkneHme 3TUX  pacCyKIEHMHM TNPUBOAUM  JBA
yBenuuenus. Ha puc. 84 BepxHee yBeIMYEHHUE CIIEIAHO
HAaIlp aBJICHHBIM CBETOBBIM TIOTOKOM, a HHXKHee — JudQy3HO-
paccessHHbIM. M300pakeHHMEe Ha TEpBOM (POTOOTIIEYATKE 3aMETHO
KOHTpacTHee, 4eM Ha BTOPOM, XOTsl HaleyaTaHbl OHU HAa OJHOM

HOMep e (hoToOy mMaru.

B paccMorpeHHOM ciyyae yBEIMUYCHHE IIPOM3BOAMIOCH IIPH
MaKCHUMaTbHOM OTHOCUTEIHHOM O TBEp CTHU 00b EKTHBA

Puc 84

Bepxuuil omeyatok MNOdydeH IPU OCBEIICHUU HETAaTUBA HANpPaBICHHBM CBETOM,
HIDKHANA — UGy 3HO-pacCesiHHbIM

KOHJICHCOP HOT'O (boToy BenH4UTEN . Ecmu ero
3aguagparMupoBaTh, TO KOHTpacT ¢oTooTrneyarka emie Oosee
YBEIUYUTCS. DTO MPOU30MIET MOTOMY, YTO JuadparmMa yMEHbIIUT
IIOCTY IUVIEHUE B 3PadyOK OOBEKTHBA PACCESTHHBIX JIy4el CBETa, KOTOPBIE 3aXBaThIBAINCH MM, KOT/1a
€ro OTHOCHUTEJIbHOE OTBEPCTHE ObIO MaKCHUMAIbHBIM, U HpOELUpoOBaHUe OyJeT IpOU3BOIUTHCS
NOYTH OJHMMH HAalpaBJCHHBIMH JyyaMH. B HampaBlIeHHOM jk€ CBETE ONTHYECKas IUIOTHOCTh
novep HeHHsl UMeeT HanOoJIbIee 3HAYCHNE M3 BCEX BO3ZMOXKHBIX €TI0 3HA4YEHUI, B pe3yJIbTaTe uero
Ha (oToOyMary MoJeHCTBYeT MEHbIIas HKCIO3ULMA, U ITOT €€ yUYacTOK CTaHET MEHee IUIOTHBIM




IIOCJIC MP OABJICHHA, YEM B IIE€P BOM CJIYy Hac.

[Ipu mpoXokIEeHUM CBETOBOTO IMOTOKA Yepe3 MpOo3padyHOe MOJIe HeraTHBa AITO SIBICHUE HE
NP OUCXOJUT, TaK Kak JuadparMupoBaHHe OOBEKTHBA TOJILKO YMEHBIIUT €r0 HMHTEHCHUBHOCTb.
[TosTromy Ha (oTooTmeuaTKe, Kak U B MEPBOM CiIy4yae, MOJyUYUTCS MAKCHUMAIbHOE I0YepHEHUE.
Pazymeercsa, nns  93Toro motpelyercs YBEIMYUTh  BBIIEPKKY IO CpPaBHEHHMIO C €€
Ip O A0JIZKUTCIIb HOCTB FO HpI/I neyaru ¢ MakCuMaJIbHbIM OTHOCHUT €JIbHBIM O TBEP CTUCM O6T>CKTI/IBa.

B xonnencopHOM QoToyBenuuuTene, y KOTOPOTrO Ha JIMH3Y KOHJIEHCOpa, OOpalieHHyIo K
HCTOYHHKY CBETa, MOJIOKEHO MOJIOYHOE WIIM OIMajOBO€ CTEKJO0, HEeraTtuB ocBemaercs auddysHo-
paccesHHbIM cBeTOM. ClieioBaTenbHO, (HOTOOTIEYATOK, MONIYYEHHBIH TakuM (DOTOY BEITHUHUTENEM,
MO0 KOHTPACTHOCTH TOYTH He OyJer oTium4arbcs OT  (OTOOTIeYarka, CHIeIaHHOTO
OeCKOHIIEHCOP HBIM (pOTOY BeTMUUTEIeM. Eciii B KOHZIEHCOp HOM (DOTOY BETMIHTEIE JJI P acCesTHUS
CBETa HCIIONB3yEeTCsl MAaTOBOE CTEKIO (OCOOEHHO MaTHPOBAHHOE C OJHOM CTOPOHBI), TO
KOHTP aCTHOCTDb (I)OTOOTHC‘-IaTKa, MOJIY4YCHHOTO UM, 6y;[er BBIIIC, Y€M B CJIy4dac UCIIOJb30BaHUA B
Ka4eCTBE P acCeUBAIOIIEH CP eIbl MOJIOY HOT'O HITH O TIAJIOBOTO CTEKJIA.

Kpome mepeuncieHHbiX (aKTOpOB HAa KOHTPACT MO3UTHUBA, yBEIWYEHHOTO KOHJEHCOPHbIM
¢doToyBenuuuTENEM, BIMSAET €Ile U 3€p HUCTOCTh HeraThBa. M enKo3ep HUCTHIN HeraTuB Jaer boiee
KOHTPACTHBIM IO3WUTHB, YEM KpYMHO3EPHUCTBIM, €CIM OHU IPOSBJEHBI 10 OJHOIO WU TOTO XK€
3HaueHus1 Kod(dduimenra KOHTpacTHOCTH. OOBSCHSAETCS 3TO TEM, YTO CBETOBOW TIOTOK,
NP OIEAIINI Yepe3 MENKO3EpHHUCTHI HeraTHB, COJEPXKUT OONBIIMI TPOILEHT HAIp aBIECHHOTO
CBETa, YEM P U BBIXO JIE U3 I'Py 003€p HUCTOTO HEraTHBA.

N3 »tx paccykIeHuil caenaeM BBIBOJI:

[leyars maHHOTO HeEraTWBa HANpPaBJICHHBIM (PEryJSPHBIM) CBETOBBIM TMOTOKOM JacT Oosee
KOHTPAaCTHBIM MO3UTHUB, YeM ero medarb auddy3HO-paccessHHBIM CBETOBBIM MOTOKOM. [losTomy
BSIJIBIC M MAJIOKOHTPACTHBIC HETaTHBBI IIEJIECOOOpPa3HO IeYaTaTh MEePBBIM BHUJIOM OCBEIICHHSA, a
KOHTP aCTHbIE — BTOP bIM.

44. BEPHUCTOCTD IIO3UTUBHOI'O U30BPAKEH U

OcHoBHblE  (aKTOpbI,  BJAMAIOIIME HA  MaKpoO3epHHUCTOCTh  mo3utuBa.  CyIIHOCTB
MaKp 03ep HUICTOCTH, WHOT/Ia HAa3bIBaeMOU T'paHy JISIp HOCTh10, OblTa 0ObsicHeHa B § 10. Ona 3aMeTHa
na (oTroyBeNMUCHUSAX, U TeM CHIbHEE, YeM KpYIHee MacmTad W300p KEHUS WIH YeM MEHbIIe
paccrosiHue, ¢ KOTOPOro paccMaTp UBatOT CHUMOK.

[TockonbKy HeraTuB SIBJISIETCS INEpBUYHBIM M300p @KEHHEM, a MO3UTHB — BTOPHUYHBIM, TO UX
MaKp 03€p HUICTOCTb COOTBETCTBEHHO Ha3bIBAIOT II€P BUMHOW U BTOP MYHO M.

M axp 03ep HUCTOCTh MO3UTHBA BCEra 0ObIle MaKp 03€p HUCTOCTU Herarupa. Y 0eJUThCsS B 3TOM
MOXXHO crenyromuM onbiToM. CdotorpadpupyemM OOBEKT Ha HEraTUBHOM M TO3UTHUBHO M
¢doromieHkax. Beiep KKy IpH CheMKE U Y CIOBHS TP OSIBJICHUS MOJ0EPEM TaK, YTOOBI ONTHY €CKUE
INIOTHOCTU M KO3()PHUIIMEHTH KOHTPACTHOCTH y 3TUX JIBYX HEraTUBOB ObUIM OJMHAKOBBI. DTUM
UCKJIIOUMM BJIMSHHME Ha MakpO3€pHHUCTOCTh IO3UTHBA JAHHBIX [ApaMETPOB HETAaTUBOB. 3aTeM
HEraTHB, TOJyYCHHbIH HAa TO3WUTUBHOM (OTOIUIEHKE, HAleyaTaeM KOHTAKTOM HA TMO3MTHUBHO M
¢dotormienke. CHIMEM MUKP 0dOoTOTpaduul ¢ HEraTUBOB M TIOJTy YEHHOTO Mo3UTHBA (pHC. 85).

M akpo3epHUCTOCT, HaMMEHbILEH OyJeT y HeraruBa Ha MNO3UTMBHOW (oTOIUIeHKe, Oojee
3HAUUTENTbHOW — y HeraTtiBa Ha HeraTMBHOH ()OTOIUICHKE U caMO il OOJIBIION — Yy MO3UTHBA.

Takum 00pa3om, BTOpHYHAs MAKpO3€pHHUCTOCTDb SIBJISETCS Y Xy IIIEHHOM KONMEH mepBUYHON
MaKp 03€p HUCTOCTH.

Puc 83

Muxkpodororpadun npu 50-kpaTHOM yBEIIMUSHHA a — HETAaTHBHOTO
I/I306pa>K€HI/I$I, TIOTYICHHOTO Ha TIO3UTABHO U (1)0T01'D'ICHK€, 0 — To K€ Ha HEraTHBHO M
(¢oTOINIEHKE, B-— KOHTAKTHOTO (HOTOOTIIEIaTKA HETaruBa a - Ha MO3UTHUBHON
¢doToIeHKe

JTa 3aKOHOMEPHOCTh COXPaHSETCS U TPU MeYaTd HeraTuBa Ha
¢dhoToOymare, HECMOTPS Ha TO, YTO MHKDP OKP UCTA/UIBI TaJIOTE€HHa
cepebpa y ¢orobymaru o4eHbp Majbl MO CPaBHEHUIO C 3epHaAMU
cepeOpa HeraTUBHOTO M300p aXKEHMUS .

VYcunenne MakpO3epHUCTOCTA BO BPEMs IE€YaTH OOBICHAETCS
HEJ0CTaTOYHO BBICOKOM pazp emmaronien CTOCOO HOCTH 1O



(¢otobymaru. Cumraercs, 4YTO TO3WTHB JOJDKEH TepeaaBarh 0O€3 WCKaXXCHHS BCE MEIKHE
HOAp OOHOCTH 3€pHUCTON CTPYKTyphl HeratnBa. OjHaKo 3epHa cepedpa M MPOMEXYTKH MEXITY
HUMHU Ha HETraTHWBE WIU IO KpalHEW Mepe HEKOTOphle M3 HUX HACTOJIHKO MAJIbl, YTO HEOOJbIIas
paspemarormasi cnocoOHoCTh (PoTOOyMaru He TMO3BOJSIET BOCTPOU3BECTH WX TOUYHO. Beiencrsue
9TOr0 Ha MO3UTMBHOM H300p@XeHUM 3epHa cepedpa CIMBAIOTCA, YTO W BJeYeT 3a coOOM
y Xy JIIIIEHUE €T0 3ep HUCTOM CTP YKTYPBI.

[TockoabKy Makp03€pHHCTOCTh TO3WUTHUBA SIBJISECTCS YXy AIIEHHOW KOMMEW MakKpO03epHUCTOCTH
HEraTHBa, TO HAJI0 TMOJydYaTh HETraTWBHI C MAaJOBBIPAKEHHOW 3€pHHCTOCTHIO, OCOOEHHO €ClTu
P TI0JIOKEHO JienaTh Oojblnoe yBenudeHue. st storo, cormacHo § 10, cmenyer cHUMaTh Ha
MEJTKO3epHUCTOW (POTOIIICHKE, TPOSBIAT €€ 10 pPEKOMEHIyeMOro 3HadueHHs KoddduipeHra
KOHTPAaCTHOCTH M CPEOHEd  ONTHYECKOU
IUIOTHOCTH.

Puc. 86.
" 3aBHCHMOCTh ~ MaKpO3EPHHUCTOCTH  TO3HTHBHOIO
14306pa>1<el-mﬂ OT 3€PHUCTOCTM HEraTUBHOI'O MaTepHajia:
. e a — (OoTOIUICHKA 0COOOMEIKO3EPHUCTAS, 6 -
. - CcpeaHe3sepHUCTast " B - K)YIHO3EPHHUCTAS.
PP e Y Y > ;
- Q & & @ '__‘f Veenuyenune 30-kpaTHoe
Ecnu He mpuaepxuBaics 3TUX yKa3zaHUU, TO
MakpO3€pHUCTOCT  TIO3UTHBA  pacrer ¢
Y BEIIMYEHUEM CBETOYY BCTBUTEIBLHOCTHU
- HEraTUBHOro (Qoromarepuana, Ha KOTOpPOM
6 NpOU3BOJAT cbeMKy. OHa OyAeT 3aMeTHOW mpu
neyaTu HeraTuBa, CHSTOTO Ha
Cp €IHEYY BCTBUTEIb HOM (doToruieHK €, u
OTYETIMBO BBISIBJICHHOW NpPU ME€4aTH HEraruBa,
TI0JIY YEHHOT'O Ha Kp Y [IHO3€p HUCTOM
BBICOKOUY BCTBUTEITLHOM (hoToIuIeHKE (pHC. 86).
40 3noa
Yyer =1,4
30 Yuer =1,0
B Yuer =0.8
20
1G
1 1
4] 0,4 0.8 1,2 Duar

Puc. 87.

3aBUCHMOCTh MarpO3¢PHUCTOCTH TMO3UTHBA (G

103) OTONTHIECKOH TIIOTHOCTH GHeZ u xoxpdunuenrta

KOHTPAaCTHOCTHU 7}16’2 , 410 KOTOPBIX NPOSBICH HETaTUB

3arem, 4eM BBIIIE CpEAHSAS ONTHYECKas TUIOTHOCTh M KO3()(HUIIMEHT KOHTPaCTHOCTH HEraTHUBa,
TeM OOJIbIIIE MaKp 03€p HUCTOCTh NO3UTHBA (pHC. 87).

KpoMe Makpo3epHHCTOCTM HeraruBa Ha MAaKpO3EPHUCTOCTh IIO3WUTHBA BIUSIOT COPT
(hoToOymaru, ee KOHTPaCTHOCTh Y BUJI IOBEP XHO CTH.

M akp 03epHUCTOCT,  MO3UTHBHOTO M300pakeHuss Ha OpomocepeOpsAHbIX (HoToOyMarax
BBIIBISIETCS 3aMETHEE, YeM Ha XI10p 00p oMocep eOpsTHBIX.

3areM OHa TeM BbIIIe, YeM KOHTpacTHee (poToOymara, MCHoib3yemMas NMpHU yBETUYCHHH, T. €.
CHUMOK, HamiedaTaHHbIM Ha MATKOH (oroOymare, OyaeT MMETh MEHBIIYIO 3€pHHCTOCTh, YeM
HareyaTaHHbI il Ha 0 COOOKOHTpacTHOM (puc. 88). BepxHee neBoe yBenTUUEHNE UMEET HAaUMEHBIITY IO
IpaHy P HOCTh. JTO BBI3BAHO TE€M, YTO OHO HaredaTaHo Ha (potoOymare Ne 3, mosie3 HbIl MHT epBal
9KCMO3UITUH KOTOP Oi COOTBETCTBY €T MH-



Puc 88

Pocr Makpo3epHHUCTOCTH Ha  YBEJIMHCHHSX B
3aBUCHMOCTH OT KOHTPacTHOCTH (oToOymaru, Ha KOTOpPOit
oHU HamedaTaHbl. PoToOymara« YHrOpom» Ne 3, Ne, 4, Ne 6
u Ne7

TepBally IUIOTHOCTeH HeraruBa. HaumOombiryto
TpaHyJEIPHOCTE  M300p&KEHHST  HMEET  HIDKHUM

MpaBbIii CHUMOK, Hame4daTaHHBIA Ha (oToOymare No
7.

CrnenoBarenbHo, TP aBWJIb HBIN noaoop
¢boto0y mMaru K HETaTUBY Yy MEHbII1aeT
MAaKp 03€pHUCTOCTh no3utuBa. IIpennoceuikoil yemy
ABJISIETCST  COONIOJICHHE TMpaBMia BOCIIP OM3BENICHUS
TOHOB B  HEraTWBHO-TIO3UTHMBHOM  TIp OIlecce,

COTJIaCHO KOTOpOMY Mp OU3BCACHUC Vier " 8 nos

JOJKHO paBHAThCA 1,1 — 1,6. OpHako 4eM BbIle
3HaYEHHWE JTOTO TPOM3BEACHHSA, TEM OOJbIIe

MaKp 03€p HUCTOCTh MO3UTUBA.

OTta 3aKOHOMEpPHOCTb OOBACHSIETCS TEM, YTO HabmoJaemMoe ¢ pocToM KoddduimeHra
KOHTPACTHOCTH yBEJIMYEHHE KOHTpacTa MEXIy HEOJHOPOJHOCTAMU IOYEPHEHUH HEraThBa Ha
MO3UTHBE CHMIKACTCS BCIEICTBUE HWCIONL30BaHMsA (oToOymMarn ¢ Oojee HU3KHM CpEIHUM

I'p aJIUCHTOM.

Takum 00pa3oM, MakpoO3EpHUCTOCTh IMO3UTHBHOTO u300paxkenus (G, ) Ha (oToOymare

nos

P ONIOP LIMOHAJIbHA MaKp 03ep HUCTOCTH HeratuBa (G, ,,) U cpenHeMy TpafaueHTy (oToOyMaru (§),
YTO MOKHO BBIp a3HTh (Hop My JIOH

G =kl (58)

rae k — xkoad duimeHr, 3aBUCS NN, Hap UMeEp, OT BUIA TIOBEP XHO CTH (OTOOY Mar v.

[ToBepxHocTh (POTOOYMarn 3HAUMTENHLHO BIHMSET HAa MAKpO3EpHUCTOCTh H300pKEHWs: Ha
IJSIHIEBBIX W OCOOGHHO Ha  OCOOOTJISHIEBBIX  (oToOyMarax  MakpO3epHHCTOCTh  Ha
doroyBenuueHusIX ObIBacT HaMOOJIeE SICHO BBIPKEHHOH, Ha MATOBBIX U IOJYMATOBBIX
¢oroOymarax — HECKOJIbKO MeHee, a Ha (oroOymMarax co CTPpYKIypHOH TMOBEpXHOCTbIO —
HauMe Hee.

Takoe yMeHbLIEHHME MAaKpO3E€pHUCTOCTH TNO3UTHBAa OOBACHIETCS TeM, 4YTO CIpYKIypa
MOBEPXHOCTH (OTOOYyMaru HECKOJNBKO CrIaXHMBAaeT pPaBHOMEPHOCTh IOYEpHEHMS, OCOOEHHO Ha
OO0JIBIIIHMX Y YacTKaX M300p AKECHU U, Ha KOTOP bIX MaKp 03ep HUCTOCTh 0CO0 CHHO 3aMEeTHA.

JlonoHUTE b HBIE (DaKTOP b, BIMSIOIIHE HA MaKp 03€P HUCTOCTh.

Kpowme BhIenep e4ucne HHbIX OCHOBHBIX (PAKTOPOB HAa BTOPHUYHY IO 3€pHUCTOCTh BIIMSIOT €IIe
CIIeTy FOLIHE.

Macmrab yBenudeHus. Yem oH OoJibIe, TEM BBIIIE MaKp 03€p HUCTOCTh TIO3UTHBA MPH TP OUUX
paBHBIX; y cloBHAX (puc. 89).

Tun dotoyBenmmuurens. B § 43 ycraHOBIIEHO, YTO KOHACHCOPHBIC (DOTOYBETHUIUTENN C
HampaBJICHHBIM CBETOM IO CpaBHEHHIO ¢ Ju(pPy3HO-paCCeTHHBIM Jal0T 00Jee KOHTPACTHOE
M300p @KEHUE U, CIIE0BATENHHO, C 0YEHb OTYETJIMBO BBIP AKEHHOM MakKp 03ep HUCTOCThIO (puc. §89).
OTo BBI3BIBAETCS TeM, 4YTO Takue (POTOYBETUYUTENTH yCHUIMBAIOT KOHTPAcT  MEX Iy
HEOJTHOP OTHOCTSIMH TI0Y €p HeHH i HeT' aTHBa, 00Y CIIOBJIMBAIOIINX €0 MaKp 03€p HUCTOCTb.

M aKkp 03epHUCTOCTh M300p@KEHMs YyMEHbIIACTCA, €CIM Ha KOHAEHCOp (HOTOYBETHMUMTENS
TMIOJIOKEHO MAaTOBOE CTEKJIO, OCOOCHHO MaTHpOBAHHOE C JBY X CTOpOH. OHa CTAHOBHTCS €Ile MEHEe
3aMETHOM, €CJIHM pacceMBaTelieM Ha KOHICHCOpE CIYXHUT MOJIOUHOE WM OMajJoBOE CTEKJIO, a B
Ka4eCcTBE HCTOYHMKA CBETa HCIOJB3YyeTCs JJIEKTpoyiaMiia ¢ KOJOOW W3 OMaloOBOrO CTEKIa.
Haxkowerr, nadp arMup OBaHHUE 00bEKTHBA dbotoy BenuuuTeNS TaKKe y CUITUBACT
MaKp 03ep HUCTOCTb, TIOATOMY €ro CJeayeT NPHUMEHSTh TOJIBKO /Il WCHPAaBIJICHUS IIep CIIEKTUBHBIX
UCKOXEHUW W300paKeHUs, JOMYIIECHHBIX TpPHU CheMKE.



Puc 89

3HAYNTETBHBIA POCT MAakKpO3epHUCTOCTH IIpH  10-KpaTHOM
1 50 KparHOM YBENIMYEHHA KOHACHCOPHBIM (DOTOYBEIMUHTEIEM
C HarpaBJI€HHBIM CBETOM TII0 CpPaBHEHUIO C 3¢PHUCTOCTHIO
KOHTaKTHOIO (hoTooTIeIaTKa

Haumenpryro Makp 03€pHUCTOCTD Ha IO3UTHBE
MOy YaroT, yBenm4mBas  (OTOYBEIUUUTEIEM  C
pebaeKTopoM B KadecTBE pacceuBareisi, 0COOCHHO
NP U JIEKTp oJIaMIax U3 onaioBoro crekia (puc. 90).
YMeHbIIEHUE MaKp 03€p HUCTOCTU BBI3BIBACTCS TEM,
4TO KOHTpact MEXITY HEOJTHOP OJTHOCTSMU
MOYEPHEHU I HETaTMBA B 3TOM CIIy4ae OYEHb CHJIbHO
camwkaercs. OHaKo U Takue (HOTOYBEIHIUTENH TIO
CPaBHCHMIO C KOHJICHCOPHBIMH TpEOYIOT OYCHb
JUTUTENTLHOU BBIJIEP )KKU.

HaBonka Ha pe3kocts npu yBennueHud. OueHb
ToyHOe  (OKyCHpOBaHME Ha PE3KOCTh  MPH

NP OEKIMOHHOW TeYaTH YBEIMYMBAECT MaKpO3EPHUCTOCTh H300paXKeHUs H3-3a TOTO, YTO

HEOTHOP OTHOCTb HET aTUBHOI'O 1/1306pa>1<eHI/1;1 nepeaacrca B O3TOM Cilydac Hauboce PpE3KO.

- ITostomy, meuaras B Kpy IIHOM
| Puc. 90.

OueHb HE3HAUUTEIBHBIA POCT Makpo3epHUcCTOocry mpu 10-
KpaTHOM U 50-KpaTHOM yB&IHYEHUH (HOTOYBSTHUUTEIEM C
nuddy3sHo-paccesHHBM CBETOM IO CPaBHEHHIO C
3€PHHUCTOCTBIO KOHTAKTHOT'O (POTOOTIIEIaTKa

Maciita0e, HE clienyer  OYCHb TOYHO
( oKy cup OBaTh HEraTUBHOE M300p aKEHUE.

UtoObl HE TepelTH JOMyCTUMYIO T'paHHILY
HEpPEe3KOCTH, MPUOETalOT K CICAYIOIEMy MpHUEMY.
Cuavaia IIOJTy4YarOT BO3MOKHO PE3KOC HEraTUBHOC
I/I306p QAXKCHUC, 3aTCM Uy Tbhb-4y Tb CMCHIAIOT 00BEKTHUB
(dhoToy BenmuauTens (Ha 0,1— 0,2 MM).
OOpasoBaBmiasics B 3TOM Cllydac HE3HAYUTEIIbHAs
HEpPE3KOCTb M300p@KEHUs PpPa3MbIBAET I'PaHUIIBI
MEeXIy 3epHaMH cepeOpa MOYEpHEHUH, OT4ero
Pasiin4acMOCTh UX YMCHbIIACTCA U, CICAOBATCIIbHO,
HECKOJIbKO CMATYACT CsA MaKp 03€p HUCTOCTh I/1306p AXKCHUA .

SUE o R

Onucansl npuHadedcHocmu 0Jist Kaopupo8aHus NO3UMUBHO2 0 U300PAANCEHU,
e20 mexwuka u  uckycemeo. Paccmompenvt  pazauunvie  cnocoowi
2PA0AYUOHHORO U NEPCHEeKMUBHO20 UChpagienus usoopaicenusi. Kpamko
U3TI0JHCEHA MEXHUKA KOMOUHUPOBAHHOU Newamil.

YIYYHIIEHUE KAYECTBA U30BPAKEHUA 1P YBEJIMYEHUU

45. KAIPUPOBAHUE N30 BPA’KEHUA

Hepezu(o Ha HETATUBE UMEIOTCS 0OBEKT bl MIIH JAE€TaJId, y Xy A OIIUE KOMIIO3UIIUIO CHUMKA, u30exKarb KOTOpbIX IPHU CBEMKE OBLIO

HEBO3MOXKHO. YacTO HETATHUB COACPKHUT JBA CIOXKETA, KK I U3 KOTOPHIX MOXKET OBITh HalleYaraH OLIeIbHO. YT0O0b! y Iy YmmTh

KOMITO3HIIHUIO q)OTOOTHC‘{aTKa WM Hane4vararb ¢ OHOI'0 HEraTHUBa JBa pa3HbIX CHUMKA, l'lpPIGCI‘alOT K KaJIpUpOBaAHUIO.

IMpunane:xHocTH 415 KagpupoBanusi. CaMoe IIpoCcToe Tp HCoco OJIeHUe IS KaJIp Up OBAaHUS —
064 ye OnbHUKA, W3TOTOBJIEHHBIX M3 IUIOTHOTO TOHKOTO KapTOHAa TEMHOTO IBETa WIM W3 4YepHOU
HeakTMHHMYHOH Oywmaru (puc. 91l,a). Pasmep yrompHMKa JOMKEH OBITH HECKOJIBKO OOJbIIe

YBEINIMBAEMOI'0 CHUMKA.



bonee ynoOHa ans kaapupoBaHUS YHuep canvHas kaopupyiowas pavka (puc. 91, 6). OnHa
COCTOMT U3 JOCKH, K KOTOpPOW TPUKpEIUVIeH Ha MIapHUpPaxX OTKHIABIBAIOIIUNCS MaCCHUBHBIN
METAUTMICCKUH YTOMBHUK CO CKOIICHHRIM Ha HET kpaeM. Ha o00e ero CropoHbl HAaHECCHBI
MIJUTUMETP OBBIE JeneHus. K BepXHell YacTu Mo MpsIMBIM yTJIOM TP UKPeIUIeHbl TPYTKH, BIOJb
KOTOPBIX TIIEpEMEIAIOTCd TOBYHKH CO CTONOPHBIMH BWHTAMHM M TOHKUMH METALTUYCCKUMHI
nuHelkaMu. B 1eBoM BepXHeM YTy Kap Upy IOIIEeH p aMKH UMEIOTCS Y ITOP bl AJIs

Puc. 91. [puHagneKHOCTH 15T KAAPHUPOBAHUS

¢dorobymary, K KOTOPBIM OHa TPIDKHUMAETCs, KOria
VIOJbHUK TPUIOAHAT. B  OMNyIIEHHOM  MOJO0XEHUH
YIOJBHUK IUIOTHO TpwkuMaeT ¢(oroOyMary K OCHOBaHMIO paMku. Kampupyromme pamku
BBIIy CKatoTcst pazmep oM oT 18x24 1o 30x40 cm.

Pamxa ona nonyuenus 6enoeo kanma, okaumistoniero ¢goTooTnedarok. KaHt 0ObMHO I MHOH 5
MM 3HAYUTENBHO Y Jy4IiaeT BU POTOOTHEYATKA. DTH PaMKH H3TOTOBIITIOT

I Puc. 92. Cxembl pamMoK 1uIs OJydeHusT Oenoro kaHta [—
el | i OCHOBaHHE, 2— MPIWKAMHAS paMKa, 3— NEeTIM WIH  T[0JIoca

! Marepuu, 4—ymnopsl 1 ¢otoOymaru, 5— BbeIpe3 no ¢opmary
il f-¢  ($oToOymaru n 6—sbIpe3bI sl yOPHBIX BATUKOB

-\"'3 TOJIBKO AJIA OJHOI'O (1)0p Mara CHMMKa, 1103 TOMY
MNpUXOAUTCA UMCTb UX Ha60p 10 pa3sMepy ACIacMbIX

yBenuaeHui (puc. 92).

Texnnka kagpupoBanusi. KampupoBars moOpakenue ynoOHee Bcero Ha cHuMke 13x18 cwm,
Harey aTaHHOM TIOJIHBIM KajapoM. Eciu mo xakum-nubo cooOp aKeHUsIM 3TOTO CIeNnaTh Helb3sl, TO
KaIpUpPOBaHWE TPOUSBOAAT 10 HETAaTUBHOMY HW300paKEHUIO, TPOCHHPYEMOMY Ha JKpaH
dbotoyBenuuutens. Jas 3TOro Ha SKpaH KIaayT JHUCT Oernoi OyMard U MpmKUMAIOT €r0 YHCTHIM
3ep KaJTbHBIM CTEKJIOM. 3aTeM NP OCIUP Y FOT HEraTHBHO € H300p aKEeHKEe, HaBOIST €ro Ha pe3KOCTh U,
nepemMenias mo CTeKJIy JBa yroJbHUKA, BHIOUPAOT HAWTyYIInid kaap. OCHOBHAs TPYAHOCTh TPU
3TOM — COONIOJICHWE TApaUISNbHOCTH MEXIy CTOpOHAMH TpPEYyTOJbHMKOB. MHaue
doTooTneyarok He OyJeT MPSIMOYTOJBHBIM, M €ro MPHIACTCS BIOCIECACTBUU TOApeE3aTh IS
ycrpaHenus kocunbl. Korma kaap BeiOpan, Oemyto OymMary 3aMeHstoT ¢poToOyMaroi u mevararoT
1p OOHBIH CHUMOK.

Pabota ¢ xagpupyromieil pamMkol 3HaYUTeNbHO mpore. [IpeaBapuTeabHO B paMKy BKJIAIBIBAIOT
auct Oenoli Oymard W yCTaHAaBJIMBAIOT €€ Ha JKpaH (POTOyBenHuuTeNs. 3aTeM TP OCHUpyIOT
HEraTMBHO € M300p aXXKeHUe, OO MBAsICh HAWITY YIIed PE3KOCTH, IMOCIIE Yero Mep eABUraloT MoJ3y HKH
C IMHEWKaMH BJOJb PaMKH, IepeKphIBal MU HEHY )KHBIC JeTalu n300paxenus. Haiing nambonee
y IauHBIM Kajip, TacsT EKTpojaMIly (poToyBemHuyHTeNs, 3aMeHAI0T Oenyo Oymary ¢potolymaroi
Y [IEYaTal0 T CHUMOK.

Kanpupytomias pamka gaet 0emnblii KaHT Ha BCEX CTOp OHaX (DOTOOTIEUaTKa.

HckycerBo kaapupoBanusi. Kajp up oBanue npu yBeiarmdeH ud — Mpouece TBopueckuil. OaHako
3nech ororpad Oosiee OrpaHUYEH B CBOMX JEHMCTBUAX IO CPABHEHHIO C BHIOOpOM Kajapa Ipu
cbeMKe. OH MOXKET TOJbKO M3MEHATh I'PaHULpBl KaJlpa, UCIPABIATh MEpCIEKTHUBHBIE UCKaXEHUS,
BBI3BAHHBIC HETPABWIBHBIM TIOJIOKEHHEM (poToammapara NMpu CheMKE, M HECKOJBKO MEHSATbH
TOHAIBHO CTh BCETO M300p &XKEHUS MITM €0 YacTH (CM. HIDKeE).

JIns KanpupoBaHWsT TNPU YBEIMYEHMH, Kak W TpHu (oTorpa@upoBaHUM, HE CYIIECTBYET



HE3bI0JIEMBIX KAHOHOB IOCTpOEHUsI M300paxkeHus. B To ke Bpemsa ecTb psJ mpaBui, HecoO-
JIIOJIEHHE KOTOPBIX, 32 PEIKUM UCKJIFOYEHUEM, B EAET K MOJIy YeHUIO HEBBIP A3UTEIIbHOI'O CHHMK a.

OTH mpaBWiIa W3JAaraloTCs B CaMOM KpaTkoM oObeMme, a TMOTOMY OHHM OyJyT HECKOJbKO
CXEeMaTHYHbIMM, TaK KaK AETAIbHOE PacCMOTPEHHME HCKYCCTBAa KOMIIO3MIMOHHOTO IO CTp OCHUs
KaZpa He BXOJMT B 3aJady 3TOH KHUrU. MHTepecyonmxcss 3TUM BOIIPOCOM OTChIIaeM K J1t000 i
KHUTE 110 KO MIIO3HIHHL.

Ho TBep0 3amOMHHTE: eciu 5mu npasuia nPpomueopeuam 6auemy meopuecKomy 3aMulciy —
cmeno ux Hapywaiime. He Goiitech ommbOOK — Ha HUX ydaTcs !

B kaxx10M cHUMKE JTOJIKHBI OBITh CMBICTIOBOW M 3p UTENIbHBIN LIEHTPBI.

Cmulcnogvim yeHmpom CHHUMKA SIBIISIETCS OObEKT, HAa KOTOPBIA 3pHUTENb JOJKEH O0OpaTUTh
BHUMaHHE.

3pumenvuvim yenmpom OOBIYHO SIBJISETCS T€OMETPUUYECKUN IEHTP CHUMKA, OIIpeeNsieMblil
nepecedeHrueM auaroHaneid. Korga 3T 1eHTpbl COBMEIIEHbl WIM PacloyokXeHbl 0YeHb OJIM3KO
IpyT OT Apyra, To ¢ororpadust cTaHOBUTCS Ooyiee BhIpasuTenbHOH. KanpupoBannem MOXHO
3HAYUTENIb HO CONIM3UTh 3TU LIEHTPHI U TEM CaMbIM YyJIyYIIMTh Ka4€CTBO CHUMKA, IIPU 3TOM HAJ0
CTPEMUTHCS BBIHECTH TJIAaBHBIN OOBEKT, ONpENENSIOIMI CMBICIOBON LEHTP, HA NEPEIHUM IUIaH
Kagpa. DTOro JEerko AOCTUIHYTb, M3MEHSS COOTHOIIEHHE CTOPOH CHUMKA, NpHIaBas Kaapy
¢dopmat, Hambosiee MONXOAAIMKA MO coAepikaHuioo. [Ipu 3TOM Bcerga HaaO YYMTHIBATb, 4YTO
NPONOPIMM BEPTUKAIBHBIX W TOPU3OHTAIbHBIX CTOPOH CHHUMKAa MPEKAE BCEro 3aBUCAT OT
xapakrepa coTorpagupoBaHHOrO0 00BbeKTa. BmecTe ¢ TeM cieayer MOMHUTh, YTO KaXKI0My
(dbopMaTy MpHUCY I HEKOTOP ble 0CO0 EHHOCTH, C KOTOP bIMU HAJI0 CUUTAThCA.

Bepmuxkanenviii popmam co3qaeT WUTIO3UIO yBEINUEHUS BBICOTHI Y3KHX 00BEK TOB, Halp IMEp
JIepEBHEB, BBICOTHBIX JOMOB M T. 1. Hao0OpoOT, OH yMeHbIIaeT BBHICOTY, NPIDKMMAET K 3emiie
OOBEKTHI, MPOTSHKEHHBIE B JUIMHY. JTOT (GopMar Hambojee MPUroJAeH Ui ap XUTEKTY pHBIX
CHUMKOB. Ero Mcroip3yIioT Takke B MOpTpeTHOW (oTtorpaduu, 0cOOCHHO MPU MEeYaTH TOSICHOT O
HOpTpETa, NPH KaJpHpOBAaHUM HATIOPMOPTA, B KOTOPOM TpeoOIagatoT BepTHKAIb HbIE JIMHHH,
TEXHUY €CKUX CHIMKOB BBICOKHMX MAaIlIMH, MPUOOPOB H T. 1. CHUMKH, CIENaHHbIE C HU3KOW TOYKHU
CBEMKH, I1€YaTaAIOT B 3TOM )K€ (popMare, Tak Kak OH y CHIUBaeT 3)(HEKT BHICOTHI.

T'opuzonmanvusiti popmam NOAYEPKUBAET JUIMHY U Iy OuHy 00bekTa Ha Kajape. O coOeHHO OH
NPUrOJICH Ul TIEYaTH CHUMKOB Jalld, CIACTaHHBIX C BBICOKOW TOUYKHM CHheMKH. s ycmieHus
spdexTa MNPOTAKEHHOCTH B TIyOMHYy OTHOLIEHHWE TOPH3OHTAIBHOW CTOPOHBI Kajapa K
BEPTUKAJIBLHOW MOXKHO JoBecTH A0 2 : 1. I'opuzoHTranpHblii  (¢opmar CHUMKa  CO3JaeT
WUTIO3UI0 Y MEHBILEHHUs BBICOTHI 00 BEKTA, €CIM CHUMOK CHENaH LIMPOKOYTOJbHBIM OOBEKTUBOM,
3aXBaTBIBAIOIIIM 601y FO IWIOab TIepex  OOBEKTOM, HalpuMep 3/IaHHEM.
l'opu3oHTaBHBIMU AENAOT (OTOOTHEUATKH JaHAIAPTOB, TPYIIOBBIX HMOPTPETOB, aHPOBBIX
CHUMKOB, HATIOPMOPTOB 0€3 OTYETIMBO BBIP )KEHHBIX BEPTHKATHHBIX JIMHUNA. B 3ToM (hopmare
WHJIMB W1y aTbHBIM HOP TP €T e aTaro T P eKo, OOBIYHO KOrza B M300p axKeHHe BB CHbI KaK He-J1u0o
TP €IME ThI, Xap aKTep U3y IOIIHe A TeIbHOCTh WIH OBIT TTOP TP €THP Y EMOTO.

Keaopammuuwiii popmam nenaer cHUMOK cTaTHYHBIM. B doTorpaduu um nomib3y 10Tes p eKo.

[lepBbie nmBa (opmara MpeACTABIAIOT COO0OM MPsAMOYTOJBHUKH. COOTHOIIEHHE WX CTOpOH
TaK)K€ OKa3blBAET HEKOTOPOE BIIMSIHME HAa 3puUTEIbHOE Bocnpusitie. OTHOILIEHHWE CTOPOH
npsiMmoyTroibHuKa 1 @ 2; 2 : 3 m 3 : 4 nmpugaeT ¢popmMary CTaTHIECKYH) CHUMMETPHIO, OIIly IICHHE
KOTOpOﬁ BbBLIBACTCA, BHUIAUMO, TCM, YTO Cro IUiomaab JACIUTCA Ha NCI0C YUCIO PaBHLIX
kBazparoB. OTHOILIEHWE CTOPOH MpPSIMOYTOJbHHKA, IUIOUIAh KOTOPOro HE JENUTCS Ha Ienoe
YHCIO pPaBHBIX KBaAgparoB, TMpumaer Qopmaty auHaMUuYecKyr cumMmerputo. Haumboiee
OJlaronpuATHOE BIICUaTIIEHHWE AT oTHomieHuss ctopon 1 : 1,.4; 1 : 1,7, 1 : 2,2 m 1 :1,618.



Hp OIIOop U MOCIICAHETO TP AMOY I'OJIbHUKA COOTBETCTBY €T 30JI0OTOMY CCUCHUIO.

Cuuraercs, 4Tto GopmMaT Co CTAaTUIECKONW CUMMETP Me HanOoJiee MOAX0AUT TSl JaHMmad THEIX U
APXUTEKTYy pPHBIX CHHUMKOB, a (opMaT C JIUHAMHYECKOW CHMMETpUEH — JJIs CHOp THBHBIX,
’KaHP OBBIX M TOPTPETHBIX CHUMKOB. BHOBB MOJYEpKHBAEM, UTO «CUHMTACTCS» HE O3HAYaeT «pe-
KOMEH/Iy eTCsI», TaK KaK MpOMOpLUs CHUMKA MPEKIE BCETO 3aBUCHUT OT €ro CoJepIKaHMUSA.
Copepixkanne — mep BONp MuuHa, (hopMa — €€ CIEACTB e U O THO HEOTACITMMO OT JPYTOro.

Kanpupys wm3o0paxenue B TOT WIM HHOM Qopmar, HaA0 pPYKOBOJCTBOBATbCA €IIe U
CIIEY IOIIUMHU Y Ka3aHUS MU.

Bo-nepBbIX, Bcerma OCTaBIATH HEKOTOPOE CBOOOAHOE MPOCTPAHCTBO IO HAIPaBJICHHIO
JBWKEHUs OOBEKTAa WIM MOBOPOTA, JKECTa, B3IVIAJA YEIOBEKAa Ha MOPTPETHOM MM >KaHPOBOM
CHHMKE. DTO MPOCTPAHCTBO HE HApYIIAET PABHOBECHS KOMIO3UIMM M B TO K€ BpeMsA NPHAACT
U300p KEHUIO KUBOCTh M JTUHAMHYHOCTh, KOTOPbIE MCYE3A0T WIM MOYTH MCYE3al0T, €CIHU 3TO
Ip aBWJIO HE COOItoaeTcs.

Bo-BTOpBIX, yCTpaHATh KaapHpOBaHHEM CIyyailHble U HEHYJKHBIE AJIEMEHTHI H300p aKeHus,
P acroJioKe HHbI € Ha KpasiX KaJpa, ¥ TEM CaMbIM yJIy YILIaTh HETOCTHOCTh KOMITIO3 UIHH.

B-Tperpux, Tak KaapHupoOBaTh HE3aTOJHEHHY 0 N300p #KEHHUEM BEp XHIOI0 YaCTh CHUMKa, YTOO b
3pUTENbHBIA I[EHTP KaJpa COBMEMIANCS CO CMBICJIOBBIM WIHM OHHU PacHoJIOKWINCH OBl PSIOM.
OcobeHHOE 3HauyeHHE KMeEET TNpaBWiIbHAsg TNPONOPLHMA MEXKJy BepxHel uyacTbio (oHa W
m300paXeHUeM B TMOSICHOM mopTpere. Ecim BepxHsAs 4acTe ()OHa OYEHH BEIMKA, TO CMBICIOBON
HEHTP KOMIIO3MIMHM — JIMI0 YelTOBeKa — CMEIAeTcsl K HU3y M HE COBIATACT CO 3pHUTEIbHBIM
neHTpoM. DOH JOKEH OBbITh TaKOW BBICOTBI, YTOOBI CMBICIIOBOM M 3PHUTEIBHBIN IICHTP bI
HAXOAWINCh Ha JHIE NOpIpeTupyeMoro. Takxe HeIoImycTuMo, 4YToObl (OH Hax ToOJOBOM
HOpTpeTHpyeMoro Obl1 Man. B 3TOM ciyuae rojoBa MmodTH ymupaercs B paMKy Kaapa, OTYEro
3pUTENBHBINA LEHTP CHUMKA Iep eMeIaeTCsl Ha KOPITy C YeIOBEKa, KOTOP blif, pa3y MeeTcsi, He MOXKET
OBITH CMBICTIOBBIM IIEHTP OM (M CKJIIOYEHHE COCTABIISIOT P €KJIaAMHBIC CHIMKH OZICK/IBI). Y TOJIOBHOTO
Jrce TIOpTpETa BbIcoTa (pOHA HA/ TOJIOBOM MOPTP ETUPY EMOTO JOJKHA OBITH, HA00 0P OT, HEOOIB IO
— WHaAYe HapyuTcs mporopuus m3o0paxenus. OOpe3 Kagpa MOXKET MPOXOAUTH JaXKe IO
BOJIOCaM TMOpTpeTupyemoro 0Oe3 ymepOa KauecTBa KOMIO3MLMU. ODTOT MPUEM YacTo JaeT
P €BOCXOIHBIC TIOP TP €THL

46. I'PAJAHUOHHOE BBIPABHUBAHHUE H30BPA’KEHUSA BO BPEMSA
IKCIIOHUPOBAHUSA

HerartuB ¢ oueHb HepaBHOMEpPHON ONTHYECKON IUIOTHOCTHIO M300p@XKEHUs, T. €. C OOJIbIIMM
MHTEP BaJIOM IUIO THOCTEH, OOBIYHO JTa€T HEy IOBJIETBOP UTEIbHBIN (POTOOTIEUATOK, TaK KaK HAa HEM
HapsJy C HeIOoNeYaTaHHbIMU y4YacTKaMH M300paKeHUs MMEIOTCSl CHIbHO neperneyaraHHbie. Eciu
TaKOW HeraTuB IO KaKkUM-JIM0O COOOp &KEHUSIM HENb3s MCIIPaBUTh JOTOJIHUTEIbHONU 00paboTKOMH,
TO MO3UTUBHOE M300p@KEHHUE yJIyUlIaloT BO BpEMs IPOEKIMOHHOM MeyaTu. DTO OCY IIECTBJISIOT

CnoOCco6OM IKPAHUpOBaHUs, YacTO HA3bIBAEMbIM OTTEHEHHEM U CHOCOOOM OpOOHOU BbIOEPIHCKU C
nposenenuem. I1epBolii criocod Hanboiee pacnp OCTp aHEH.

Cnoco6 >xpanupoBanusi. OH 3aKJIF0OYAETCS B TOM, YTO HA Iy TH CBETOBOT'O TIO TOKA, My IIIETO OT
yuyacTKa HeraruBa C HEOOJbIIOW ONTHUYECKOW IUIOTHOCTHIO, MOMEIIAI0T Ha HEKOTOpOE BpeMs
HENPO3payHbil SKPaHYMK; ATO YMEHbIIACT OOJBIIYI0 PAa3sHOCTh OKCHO3HIMH, TMOIyYaeMy o
(boToOyMaroii OT mpo3paYHbIX ¥ MaJOMp 03payHbIX YYaCTKOB HeraruBa. B pe3ynbTare onTuveck as
IUIOTHOCTh TIO3UTUBHOT'O W300p &KEHUSI CTAaHET 0oJiee paBHOMEP HOM.

®opma U pazMep SKpaHUYMKa 3aBUCAT OT BENIMUMHBI U KOH(QUTrypauuy IpO3padyHOro yyacTka
HeratuBa (puc. 93,a). DKpaHUMKHM J€Nal0T W3 TOHKOTO IPOYHOrO KapTOHAa TEMHOTO IIBETA.
CBeTnblii KapTOH MOXXHO OKPacCHTh TYIIHIO WIM OKJEHTh YEPHOW HEaKTWHHYHOW Oy Marowu.



Bonbmioit sxpaHurk OOBIYHO JepIKaT HENoCpEACTBEHHO B pyke (puc. 93,6, T), MajleHbKUA — Ha
pYUKe U3 MPOBOJIOKH. DKPaHUPOBAaTh CBETOBOW MOTOK MOXHO TaK)K€ OJHOW WU JIBYMSl Py KaMH,
KaK ToKa3aHo Ha puc. 93,8, 0.

DKpaHYMK WM PYKy BO BpeMs SKCIOHMPOBAHMS HENPEPHIBHO IIEpEIBUrAlOT Map aJUICIbHO
¢oroOymare. Muaue Ha (oTOOTMEUATKE TMOJTYUHUTCS pe3Kas IpaHuIA TEHH, OTOpachIBacMOM
SKpAHYMKOM WIN pyKoil. Hamo yuureBare, 4ro, 4eM ONIDKEe pacmoyiokeH OHKPaHIWK OT
CBETOUY BCTBUTENIBHOTO Cllosi (poTroOymaru, TeM Oosiee pe3KOi BBIMIET €ro rpaHula, Mo3TOMY

P EKOMEH/Iy €TCs IepKaTh €ro He OIKe % paccrostHust SKp aHa (HOTOY BETUIHTENS OT OOBEKTHBA.

Texnuxa IKPAHUPOBAHUA Inpu YBCIIUMYCHU U 3aBHUCHT OT BHJa HCPaBHOMCPHOCTHU
nouep HEHU I HeraTuB HOr'O I/I306p AKCH M.

Puc 93.
DKpaHINKH ISt 9KpaHHP O BaHAS npu
YBEITUYECHUN U TEXHUKA SKPaHAPOBAHUS

OHa MOXeT OBITh JBOSKOW: a)
KOIJIa Ha HEraTWBE HapsAy C MPO3PAYHBIMU TEHSIMHU UMEIOTCS CIHIIKOM IDIOTHBIE CBEeTa U 0)
KOIJIa Y HeraTHBa ONTHYECKas INIOTHOCTh TOJIBKO OJHOTO W300paKCHHS CIMIIKOM BEIHKA IO
CpaBHEHUIO ¢ OOIMIEi 0 THO CUTEIIHHO p aBHOMEP HOM 10 THO CTH IO U300 aXKE HYIS.

VYBenuueHue ¢ mepBOro HeratuBa Oy €T HEY IOBJIECTBOPHUTEIbHBIM M3-32 OTCYTCTBUSI MHOTMX
JieTasieil B TeHs X UJTM CBETaX, UMEIOLMXCA Ha HeraTuBe, a Ha (PO TOOTIEUaTKe CO BTOPOro HeraruBa
HE 1Ip 0pa0OTAOTCsl AECTaT M TOJIBKO HA CaMOM SIPKOM y4acTKe U300p aKeHUs.

YTo0b! OnpenenuTh Np 010 KUTEIbHOCTh 3K CIIO HUPOBAHUS NP MeYaTu ¢ IMepBOro HEraTuBa,
CHayajga npobaMu HaXoAAT MpaBWIbHBIE BBLAEPKKH JUIsI CaMOro IMpO3payHOro M Hauboliee
TEMHOIO €ro yyacTkoB. IIpenmonoxum, 4To BBLAEPIKKM COOTBETCTBEHHO paBHbI 4 U 16 cex.
ITocne ompeneneHus YacTHBIX BBIJEPIKEK MPUCTYHAOT K Ie4aTd OCHOBHOW mpoObl. Ilo wuc-
TEUEHUH 4 cex HAUMHAIOT SKPAHUPOBATh CBETIbIM YYacTOK HEraTUBHOIO M300paXeHHs u
NP OJIOJDKAIOT €r0 J0 OKOHYaHMs MOJHOW BhIIEpKKU (16 cex) (puc. 93,6, ¢). Ilpoby mp osBIKIOT U,
€cIIU O Tp €0y €TCsl, U3 MEHAIOT Bp eMsl SKCIIOHUP OBAHUS U KOHTPACTHOCTb (POTOOY Maru.

[Ipu neyatn HeraTuBa BTOPOro TUIA CHAYalla ONp e/1eNAI0OT BhIIEPKKY Ul Yy YACTKOB HEraTuBa
C OTHOCHUTEIIbHO paBHOMEPHOM ONTHUUYECKOW IUIOTHOCTHIO. 3aTeM C STOW BBIIEPIKKOU
AKCIIOHUP Y IOT BCE HETaTHBHO € m300p akeHne. [locme vero skpanupyroT Gporodymary 3Kp aHIHKOM
C OTBEpCTHEM, pacmoyiiaras €ro NPOTUB YYacTKa C MOBBIIICHHOUW TUIOTHOCTHIO, M TP OM3BOMASAT
JIOTIOJTHATENTLHOE SKCTIOHHMp OBaHue (puc. 93, T, 0).

Cnoco0 apoOHON BbUIEPKKH C MPOsIBJIeHHEM. Y MEHBIIIUTh KOHTPACT HW300paXEeHUs |
YBEITUYUTh YHCIIO JeTaNeil Ha HEM MOYHO TaK>Ke Jp OOHBIM SKCIO HUP OBAaHHEM C JABOWHBIM IIP OSIB-
nenueM. [y 3TOrO MEpen mepBbIM AKCHOHHUpOBaHUEM (OTOOyMary OIyCKaroT B IpOSBUTENb Ha
1,5—2 mun. 3atem c ee CBETOUYBCTBUTEIHHOTO CIOS M TOAJIOXKKH CHUMAIOT (DUIIb TP OBAIbHOM
Oymaroit m30bITOK mposBurens. Ilocne dero ¢oTobOymary yKIaaplBalOT Ha dKpaH
(G OTOY BETMUUTENS U 3K CTIOHUPYIOT.

IIepBOE 3KCNOHUP OBAHUE JOJIKHO COCTABJEITH l/3 HOpMaJIbHO U BbIZIEp KkH. [locne wero Ha 3—4
MuH BBIKJIIOYAOT B (OTOyBeIMUUTENE CBET. 3a 3TO BpeMs NPOsSBUTENb, HAXOALIMICT B
CBETOYY BCTBUTENILHOM cllo€ ()OTOOyMary, BOCCTAHOBUT HEKOTOPYIO YacTh MUK OKpPUCTALIOB
rajorenuza cepedpa, oopasys ciaaboe noyepHeHHUe B TEHAX.



Jlanee mpoOW3BOAST BTOPOE SKCIIOHUPOBAHUE JI0 TMOJIHOW BhIAEp KKU. Cepedpo m300p axeHus,
oOpa3zoBaBIiieecs BO Bpems T[EpPBOr0 OKCIOHUPOBAHWS W TMPOSABICHUS, JKpPaHUPYET
MUKP OKp UCTALTBI TATOTEHUIA cepedpa CBETOUY BCTBHTEIBHOTO CIIOs, JiexKamue 1o HuM. OTdero
32 BTOPYIO BBIIEPIKKY CBET IMOJCHCTBYET HA HUX OYEHb Clab0o U MPH BTOPOM MPOSBICHUH OHU
Oy Iy T BOCCTAaHOBJICHBI B METAJLJIUY €CKOE Cep eOp O TOIBKO YaCTHYHO.

B pesynpTaTe Ha ydacTkax, SKpaHHPOBAaHHBIX cepedpoM MepBOro M300p aKEHUs, IPU BTOPOM
nposBJICHUU cepebpa oOpasyercs odyeHb Majlo, a Ha y4acTkax 0e3 m300pakeHus 3a 3TO BpeMs
cepeOpa BOocCTaHOBUTCS MHOTO. OTY4ero KOHTPACT MO3UTUBHOTO HM300p HKEHMS yMEHBIIHTCS, a
JIeTal v B TEHSIX U CBETax Oy Ay T 6oJiee MOIHO 1p Op aOOTaHbI.

Cmsaryenue wuzoOpaxenusi. OHO 3akioyaercs B TMPHUIAHUM KOHTypaMm H300p akeHUs
HE3HAYUTETTLHOW Pa3MBITOCTH, KOTOpas BBI3bIBACT BIIEYATIEHHE MITKOCTH pHUCyHKa. K Hemy
npuOeraroT Al OClIabJieHUs 3€PHUCTOCTU M300paKeHHs MPU OOJBIIOM yBEIUUYECHUM HEraTUBA,
MOJTY YeHHOTO Ha BBICOKOYYBCTBUTENBbHON (DOTOIUICHKE; Ml CTIKUBAaHUS Ha TMOPTpPETe Pe3KO
BBIP QKEHHBIX MOPIIMH U e €KTOB KOXH JHUIA; JUISl NPUAAHUS MITKOCTH PHUCYHKY MEH3aKHOTO
CHHUMKA U T. [I.

N300p axeHne cMATryaT ¢ NOMOIIbIO0 HACaOUYHO M JHMH3bL, Auddy3opa u cetku. OJHO U3 ITUX
NP UCIIOCOOTEHUI nociie YCmamoeKu uU300padiceHusi Ha pe3Kocms HaAJAEBAlOT Ha OOBEKTUB
b oTOy BENMUUUTENSI, a 3aT€M IKCIIO HUP Y FOT.

Hacaoounaa nunza mpencraBiseT COOOH TMOJIOKUTEIbHYIO WIM OTPUIATENbHYIO JIMH3Y B
OlpaBe, HAJEBAEMyI0 Ha OOBEKTHUB /Uil W3MEHEHHUS BEIHWYUHBI €ro (POKYCHOIO PACCTOSIHHUA.
Hacanounas nuH3a, Hapymias KOppEeKIMIO 0O0BEKTHBA, MPHUAACT MATKOCTh H300pakeHuto. OHa
TEM BbIlIE, 4eM OOJIbIIE€ ONTHUYECKAas CWla HACaJAOYHOW JIMH3BL. Takue JIMH3BI BbIY CKAKOTCA
OTEYECTBEHHO I TP OMBIIIUIEHHOCThIO JUTsl MasioopMaTHbIX oToanmnaparoB. OHM paccuUTaHbl AT
($OTOChEMKH U NPU yBEIMYEHHM HE3HAYUTEIbHO CcMATrdaroT nzoOpaxenue. Ilostomy ans stoi
LEIW JIy4dlle I0Jb30BaTbCsl CaMOAECIbHBIMA HACaJO4YHbIMM JIMH3aMH M3 OYKOBBIX CTEKOJ,
HaMp UMep € ONTHYECKO W CUITOH B -)-2 WM -|-3 JUONTP MK, KOTOP bIE, CWIHHO HapyIIask KOpp eKIUIO
00BEKTHBA, MPHUAAIOT U300p AXKESHUIO 3HAYUTENbHY 10 MATKOCTb.

Juggyzop mnpencraBiusier coOOW: a) TIIIOCKOTMApALIENbHYO CTCKISSHHYIO IUIaCTUHKY C
KBaJ[paTHOW CETKOW WM KOHIICHTPHUYECKHMMH KpyTaMH, HAHECEHHBIMH aJMa30M Ha PacCTOSHHU
2—3 mm apyT oT Apyra (puc. 94, a), 0) y3KHe MOJOCK U CTeKIa

Puc 94. PazimygHbIe TUITEI
cMsITIHTENCH N300payKeHUS

U UHOM Yo auaMeTpa  OObEKTHBaA
¢otoyBenuuutenss ¥ TomuuHou 0,8—1 mm.
Yem Oonmee 3a3yOpeHBl Kpas TMOJIOC, TEM
Oompmield OyJer MATKOCTh  HM300p aXKEHUS.
[Tonocku cTekiia BCTABIIAIOT B OTIPaBy B OAHOM U3 TOJIOKEHUH, MOKa3aHHBIX Ha pUC. 94, 0, 6, .

Cemxka npencraBisieT co00# KyCOK MIETKOBOro MroHa, TOHKOTO KalpOHOBOTO Y JIKA, THOJISI
U T. 1., HaTIHYTOTO Ha TMPSIMOYTOJBHYIO WIH KPYTayro paMKky (puc. 94,9). Cetka HameBaeTcs
HETMOCPEACTBEHHO Ha OOBEKTHB (DOTOYBENMYUTENS WIM YCTAHAaBIMBAETCI HAa HEKOTOPOM
PAacCTOSTHUH OT HETO.

Crenenb cMATUYCHHST M300paKEHUsI 3aBUCUT OT pa3Mepa STYCHKU CETKU U €€ PACCTOSHHUSI OT
skpaHa. YeM Menpue SUEHKU CETKH W YeM JalbIle OHAa HAaXOIUTCA OT O0BEKTHBA, TeM Ooiee
MITKUM OyjaeT u3o0pakeHue. MATKOCTh PUCYHKAa MOXKHO HM3MEHSITh JPOOHOW BBIJIEP KKOH,
Halp UMEp, SKCIIOHUPYS C CETKOMU /s BpeMeHH, a 0e3 Hee '/5. Hamo YUUTBIBATh, YTO CETKA M3-3a



paccessHust cBera TpeOyer Oonbiei Boiaep KA. COTKY M3 OYEHb TOHKHUX HHUTOK C KPYITHBIMH
sTYeKaMy MOKHO JIae Y KJIafpIBaTh Ha (hOTOOY Mary .

PacrymeBka wu300pakeHusi. OHa 3aKIIOYacTcss B TOM, YTO ONTHUYECKas IUIOTHOCTh
TIO3UTHBHOTO W300p &)KEHUS TMOCTENEHHO YMEHbBIIIAeTCsl OT IEHTpa K KpasiM. Ee mp uMeHsroT mo4ti
UCKJIIOUUTENhHO B TOpTpeTHON (¢oTorpadun. PacTymieBKy TPOM3BOMAT 3KpaHUYUKOM  CO
3B€371000p a3HBIM BBIpE30M (pHUC. 93, ), KOTOpBIi pacroiaraloT Ha TaKO W BBICOTE, YTOOBI 3y OUMKH
BBIp€3a CJIETKa Cp e3aIi CBETOBOU MOTOK, MaAIOIINi U3 00BeKTHUBA ()OTOY BEIIUIUTES.

Hauano rpaHuibl MaaCHUA IIOTHO CTU I/I306p AKCHUA 3aBHUCUT OT PACCTOSAHUA OT SKpPaHYHKa OO0
00BEKTHBA (bOToy BCIIMYUTECIISA, KOTOPOC B CBOIO OUCPCAb 3aBUCUT OT AHaMCTpa OTBCPCTUA B H el
T ouHOE TT0I0XKE HIES SKpaH4YMUK a HaXO AT OIILITHBIM ITy TCM.

Bo BpeMs BbLAEPIKKM SKpaHUMK HENpPEPBHIBHO CJErka NEepeMelialoT BBEpX M BHU3 — HHAue
I'paHMLA PACTY IIEBKU BBIAIET P E3KOM.

47. TPAJALHMOHHOE BBIPABHUBAHUE IHO3UTHUBHOI'O N30BPAKEHU A
METOAOM MACKHUPOBAHUAA

M ackupoBaHre TO3BOJIAET YJy4llIaThb KauecTBO MO3UTHUBHOTO H300paKeHUs MPH TEYaTH C
BSIJIOTO U OYEHb KOHTPACTHOTO HEraTuBa, HE MOJBEpTras ero XuMH4yecKoi oOpaboTKe WM peTy IH.
DTOT METOJ 3aKJII0Yaercsi B TOJYYEHHH C HEraTuBa KOHTAaKTHBIM CIOCOOOM HepesKol MAacKu
(mo3uTHBA WM HETATHBA) HA IIP 03p aYHOM MOAJI0KKE. M acKy HakJIaJbIBalOT HA HEr aTUB, COBMEILAs
X U300p @KeHKUs. 3aTeM SKCIIO HUP Y 10T Yep €3 TaKOU «IBOMHO I HETaTuB.

Hepeskyio macky NpUMEHAIOT MOTOMY, YTO OHa He TpeOyeT O4eHb TOYHOTO COBMEIICHMS
KOHTY p OB M300p QKEHU i1, 9TO OBIIIO OBl HEOOXOMMBIM U JIOCTATOY HO TPy THBIM TP U P €3KO0M MacK €.

Macxnpona}me KOHTPAaCTHOIro HeEraTusa. 9T0T METOA HUCIHOJIB3YCTCA IJi1 Yy MCHbIICHUA

MO3UTUBHOW MacKOM HHTEpBala ONTHMYECKUX IUIOTHOCTEW mNouyepHeHuiM HeratuBa ( AD, ), 4TO

Hee

ynquaeT HpOpaGOTKy IIeTaJ’IefI B TCHAX HW CBETaxXx IIO3UTHUBHOTO I/I306pa)KeHI/IH. P%HOCTB
D Make D Hez ’

IIOTOMY, YTO IIPO3pavYHbIM Y4YaCTKaM HEraTUBa COOTBCTCTBYIOT IUIOTHBIC Y4YaCTKHM MACKH, a4 €TI0
IUIOTHBIM Y4aCTKaM — TP 03P AYHbIC Y YaCTKHU MACK H. YeM BbIIIE ONTHYECKAS INIOTHOCTh MaCKH, TEM

IpHU HAJIOKCHUU MACKU C TIO3UTHUBHBIM I/I306p AKCHUCM Ha HCTAaTHUB Y MCHb IIACTCA

MeHbIMM Oyner AD™ +wmacka. OObmHO AD™ CHIDKAIOT HACTOJIBKO, YTOOBI OH OBUT HECKOJBKO
MEHBIIIe TIOJIE3HOTO MHTEepBaia dKcro3uruid ¢Gportodymarn. Kpome Toro, 3ToT cnoco0d mo3BoOIsET
yBEIIMYMBATH KXy [y FOCS P €3KOCTh AeTalei Ha ()OTOO TIieY aTke WU JTUArO3U TUBE.

Takoe BU3yalbHOE YJy4UIIEHHE PE3KOCTH OOBSCHSIETCS TEM, YTO MACKHpOBAHWE, YMEHbBIIAs
UHTEpBaJ ONTHYECKHX IUIOTHOCTEW MOYEpHEHHWH HeraruBa, HE HM3MEHAET KOHTpacra MEXIy

neramsiMa - w3oOpaxkenus. Korma AD"“yMeHbIleH, TO HWCHONB3YIOT 0OoJjiee KOHTPACTHY IO
($hoToOyMary, OT4ero KOHTPACTHl MEXKAY [ETAISIMHU, HE W3MEHEHHBIE MACKOMW, yBEITHIMBAIOTCS
3HAYUTEJIbHEE 10 CPABHEHMIO C KOHTPAcTOM M300paXeHHUS B LIEIOM M OHO CTAHOBHUTCA Kak ObI
0oJee p e3KuM.

Macka nomkHa ObITh MEHee IUIOTHOM M MEHee KOHTpacTHOM, yeM HeratuB. [lostoMy ee Hamo
neyataTh Ha MAaJOKOHTPACTHBIX (poTOMarepuagax — IOJYTOHOBBIX peMNp oy KIMOHHBIX (o-
TOIUIaCTMHKAaX Wiu ¢ororexHuueckux Iwienkax DT-10 Ecnu monp3oBarbes ans 3TOM 1enu
KOHTPAaCTHBIM (pOTOMATEPHAJIOM, IP EIOJIOKUM JHANO3UTUBHON (OTOIUIACTUHKOM, Macka IOy -
yaeTcd KOHTpacTHO. B »3ToM cimyuae mnpu medaTu HeraTuBa KOHTPAcTHAas MAcKa MOXKET
obpa3zoBarbcs Ha (poTooTrneuaTke Oemas KaiiMa y aeTaineit ¢ 600 O THY €CKOM TIOTHOCTHIO.

Macky mojy4aroT Hep e3KOW KOHTaKTHOH IMeyarbio, MoMenasi MeXIy HEeraTMBOM U MO3UTHUBHBIM
(dboToMaTrepuaIoM CTEKISTHHYIO TIUIACTHHKY TOMIMMHON 2—3 mm. OcBelieHwe TpU TiedaTu
00s13aTelIbHO JODKHO OBITh paccCesHHbIM, TaK Kak HaMpaBJIEHHOE OCBEIIEHHE YacTO BHI3BIBACT



oOpa3oBaHue€ KaWMbl OKOJIO KOHTypOB jetaneid. [IposBIIIOT Macky B MATKO-pabOTaroIieM
np osBurene, Hapumep Ne 1 (cm. tabu. 4), pa30aBiisis ero BoJ1oH BABOE.

Yto0bI 00JIErYUTh MOCIIEY IOIEe COBMEIIEHNE MAaCKH C HETaTHBOM, Ha HEM IIp €IBap UTEIHHO BHE
n300p KeHusl, Halp UMep BHU3Y M BBEPXY, IIP OUEP UUBAIOT YEPHOU Ty LIbIO JABE HEOOJIbINME JINHUY,
TIep ECEKaONIUe AP yT Apyra MO M AMbIM yTIJIOM (KpecTuK). XOTs Ha MAcKe€ OHM BBIIIY T HEp €3KHU-
MH, [0 HUM BC€ K€ C JOCTATOYHO Il TOUHOCThIO MO>KHO COBMECTHUTh MacKHpy ollee n300p axKeHue C
HEraTMBHBIM. 3aT€M HEraTuB C MAacKOM OKAaHTOBBIBAIOT M IedaTaioT Ha GoroOymare. OKaHTOBKY
HAaJI0 TP OU3BOAUTH AKKYpaTHO — MHAue N300p axxeHust Oy 1y T CIBUHY Thl.

bonee mpocTo Macky MOXHO COBMECTUTh C HEraTUBOM, €CIIM LIEHTPBI KPECTHKOB Ip OKOJIOTh
TOHKOW UTJIO M U, TP OITy CTHB Y€EP €3 TP OKOJI YEP Hy FO HUTKY , 3aBA3aTh €€.

Puc. 95 wunoctpupyer, HACKOJIbKO MAaCKHpOBAHWE KOHTPACTHOI'O HEraruBa yJIy4lllaeT
MO3UTUBHOE M300p aXKEHHE.

MackupoBanue BAJ10ro HeraruBa. Eciu Kk HeraTvBy € OY€Hb MAJIbIM MHTEPBAJIOM OITUYECKUX
IUIOTHOCTEH HEBO3MOXKHO 1MoJ100paTh Gporodymary, To AD™ yBelInunMBaOT HETaTUBHONW MacKOil.

Puc 95

ViydilieHHe U300paKECHUS C MMOMOIIBI0 MacKd @ — HeratuB O — Hepe3Kasi Macka ¢ HeraTHBa B—
(poTooTNEUATOK TTOTYYCHHBIN HEMOCPEACTBEHHO C HETaTHBa U3 — (POTOOTIECUATOK HATICUATAHHBIA O
HEraTUBHOI MaCKOM

Jlns 5TOH HEenM MO3UTHBHYIO HEPE3KYI0 MacKy, MOJy4YEHHYIO, Kak ObUIO OINMCAHO BBIIIE,
IIeYaTalT HA MAJOKOHTPACTHOM (hoToMaTrepuaie U MATKO NposaBJArOT. IIoHATHO, 4TO OHA Oyxmer
UMETh HEp €3K0€ HEeraTuBHOE M300p axKeHue.

3arem OJHUM M3 CIIO co0oB , YKa3aHHbIX BBbIIIC, HCTAaTHBHYKO MACKy COBMCIIAOT C
Op UT'MHAJIbHBIM HETaTUBOM U II€Y aTaroT.

M ACKHUP OBAHHC IO3BOJIACT II0JIy HaTb Y AOBJICTBOP UTCIIb HBIC IIO3HUTHUBBEI C O4YCHb
MAJIOKOHTPaCTHOT'O HCT aTUBa P U y CJIOBUH, €CJIM HAa HEM UMCCTCA JOCTATOYHO JIeT aJlei.

48. I'PAJAHMOHHOE YAYUYIHIEHUE MHO3UTUBA INEYATBIIO
TOHUPOBAHHOI'O WJINOTBEJIEHHOI'O HEI'ATHUBA

KauectBo mo3uruBa MOXKHO 3HAUUTEIBHO YJIy YlIUTh, €CIIM NIeYaTaTh HETraTHUB, Mp eIBap UTEIbHO
TOHUPOBAHHBIA B T0Jy0OBaTO-CUHMIM IBET WIM OTOEIECHHBI B HIDKENPHUBOAUMBIX PacTBOpax.



[TepBrIii Tp o1iecC — HEOOP aTUMBIHN, BTOP O — TO3BOJISIET TOCIIE MCIOJIb30BaHNs HET aTUBA BHOBD
MOy YUTh U300p KEHHE U3 METAJUTMYECKOTO cepedpa, sl 4ero OTOEICHHBIN HeraTuB Mp OSIBIIIOT
B JIF0OOM BBIP aBHUBAIOIIIEM TP OSIBUTEIIE.

WcnpaBiieHne HeratMBa 30HHPOBAHMEM. ODTOT METOJ| TO3BOJSET IMOJNydYaTh HA MO3UTHBE
MeTbYallike JeTald HEraTUBHOTO H300pKEHUS, YTO OCOOCHHO BAXXHO JJISI TEXHHUYCCKHX
CHUMKOB, Hampumep MuKpodortorpaduit. OCOOEHHO TMOJHO OHM TepenarTcsi B cBerax. [leuamo
MOHUPOBAHHOR 0 HE2 AMUBA NPOUZBO0SIN HA 0COOOKOHMPACNHOU (homodymae e.

CymHOCTh MeTO/a 3aKI0UYacTCs B TepeBojie cepedpa M300p aKeHHs HeraThBa B OepJIMHCKY O
J1a3ypb, OTYETO OH CTaHOBUTCS TOJy0OBaTO-CHHUM. [IpW DKCIIOHMPOBAHMU TaKOW HETATHB
U3MEHSET CIIEKTP ATbHBINM COCTAB CBETA, M OITy CKas JIy Y, HauboJiee aKTHHUIHBIM TSI TIO3UTUBHBIX
(hoTomaTepHaIoB, YTO Yy MeHbIAET QP PEKTUBHY 10 (KOIHP OBATLHY 0, WIH MEYATHY }0) ONTHYECKY O
IUIOTHOCTH HeraTuBa. B pe3ybTarte 4ero mp OMCXOAMT YTy YILICHHE TIep elauu JIeTalell Ha IO3UTUBE.

TOHUPYIO U PACTBOP

I. Kpacnasi kpoBsiHasi c0Jib . . . . . 10r
JAByxpomoBokucabiM Kamid (1 % -Hblii pactBOp) . . . . . . . ... 1,3
M
Boma . ............. $polu
II. ’KcnezoamMmMuadHble kBacupl . . . 21,21
Boma .............. ¢$p0lx
II1. [IlaBesieBasi KHCIOTA KPUCTAJIMYECKAST .« « o o ¢ o o o o o o & S0r
Boma .............. $dol;x

HenocpencrtBeHHo mepex  ymoTpeOJCHMEM CMEIIMBAIOT pPaBHBIE YacTH TPEX 3alacHBIX
pacTBOpoOB. DTy ONEpaIMIO, a TAK)Ke TOHUPOBAHUE HEraTuBa CIeayeT MPOM3BOIUTh IPH ciIaboM
OCBELICHUHU, TaK KaK pacTBOp CBETOUyBCTBUTENEH. I[IponoimxurensHOCTh TOHMpoOBaHud 5—10
MuH, B 3aBUCHUMOCTH OT ONTHYECKOM IUIOTHOCTH. 3aTeéM HeraruB CIIOJacKMBAIOT B BOJE U
noMeIaoT Ha 5 mun B 3%-Hbli HEWTpambHBINA (UKCHPYIOMMI pacTBOp. 3aKpenuTeNb J0JIKEH
UMETh HEHTp albHY IO P €aAKIMIO, TAK KaK J1aKe cl1a0olIeNoYHON pacTBOpP, KAKUM SIBJISIETCSL  PACTBOP
THOCYIb(haTta HaTpusi, oOecHBeYMBaET OEPIMHCKYIO Ja3yphb.

3aKkp enuTe b HEUTP a3y 0T, 0 0aBJIssl B HEr0 HEOOJIBIINE MOPIMH CIIEAY IOLIEro pacTBopa:

Ykcycnas kuciaora 30%-namn. . . . .. 1 mn
CepHokuciag MeIb KPUCTALIMYECKAst . . 22 5§
Boma ................. $olx

Jlakmy coBasi Oy MaKka — BITOJTHE JIOCTATOYHBI HHIAUKATOP JUIS OTIP ICICHUS HEUTp amn3aiiu
(dhukcaxa.

Herarus nocie 3akp erieHus 1p oMeIBatoT B Boae 15—20mum.

Takoii HeraTuB COKpaIiaeT mp OJ0JDKUTENLHOCTh SKCIIO HUP OBAHUsSI, YTO OCOOCHHO yIOOHO TpH
TOJTy YeHUH OOBINX (DOTOY BEITMICHUIA.

Hcnpapienue HeratuBa oT0eJMBaHMeM (MeTON TOJIOKONMMH). DTOT METOJl CWJIBHO yMEHbIIAET
3CPp HUCTOCThL HCT aTUBA U AACT OYCHBL ACTAJIMP OBAHHOC, C 60JILIJ_II/IM YHUCJIOM I10JTY TOHOB IMO3UTHUBHOC
n300p axeHne Ha poToOyMare ¥ Ha MO3UTHBHBIX (POTOMATEP HATAX; C TIP 03P aYHOM MOT0XKOM. OH



HACTOJILKO yJIydIaeT Tepefady JeTaleil Ha IMO3UTHBE, YTO Majao(OpMaTHBI HETaTHB JeaeTCs
PaBHOLICHHBIM KpYTHO(Op MaTHOMY uep HO-OeroMy HeraTuBy. Kpome Toro, roiokonusi Ho3BojsieT ¢
HCTAaTHUBOB, CHATBIX HAa BBICOKOYYBCTBUTCIIbHBIX KPYITHO3CP HUCTBIX HETraT UBHBIX (1)0T0MaTep Hnajaax
HOJIy4aTh MO3UTHBBI, Y KOTOPBIX MPH MPOEKIMOHHON MeYaTH 3€pHUCTOCTh M300paKeHUsT MeHee
PE3KO BhIp &XKEHA, YEM Y M300p &XKEH U, C/IelIaHHBIX C 00OBIYHOI'O Yep HO-0€I0ro Herarusa.

[Ip orecc Ha3BaH roJIOKOIHUEH (OT Tpedeckoro ciaoBa holos — coBep IICHHBIH).

OH 3akirouaeTcsl B TOM, 4YTO Ha 4epHO-0eIoM HeraTuBHOM (poTomarep Hajie Tmp OM3BOJST CHEMKY
¢ 2—3-xkparHoil mepenepxkoi. Tak OSKCHOHUPOBAHHBIM (oTOMATepHanl TMPOSBISAIOT B
BBIP aBHUBAIOIIEM TP OSIBUTEJICH, CJ1€10BaTeIbHO, MOy YalOT HEraTUB C MOBBIMIEHHOMN ONTHYECKOH
IJIOTHO CTh10. Ero TmaTtenbHO GUKCHUPYIOT U P OMBIBAIOT.

CpeMKy NpOU3BOJAT C IEpeep KOl MOTOMY, YTO B 3TOM CIIy4yae M300p axeHne o0pa3yercs: He
TOJBKO HA KPYIHBIX BBICOKOUYBCTBUTEIbHBIX MHUKPOKpHUCTAIAX rajoreHyaa cepedpa, HO M Ha
MEJIKMX — MEHEE€ CBETOYYBCTBUTEIBHBIX, KOTOPBIE M3-3a OOIBIION pa3pemarnieil crno coOHO CTH
3aneyaTieBaloT Menbyailimue geranu  oObekta. IlosToMy mpu  mepeaepKkKe HeraTMBHOE
M300p AKEHUE COJIepP KUT OOJBIIY 10 HHPOpMAIMI0 00 00bEKTe 0 CpABHEHHIO C HET aTUBOM, TIONTY -
YEHHBIM C HOp MAJIbHO i BBIJIEp )KKOM. O1HaKO 1p M 0OBIY HOM

o

aal- o 1
*’u-/ NeYaTu He YJAaercsi BOCIPOU3BECTH HA TMO3UTUBE Y BEIHUYCHHY IO
a0l / vHpOpMAIUIO, WMEIONIYIOCS Y  TepeAep KaHHOTO  Yep HO-0emoro
HeraTuBa. JTO MPOUCXOIUT MO JBYM IpUUYMHaM: 1) KpyIHbIE 3epHa
1ok 2 TP OSIBJIEHHOTO cep e0pa 3Kp aHUPY IOT BO BpeMsl MeyaTu MeNKHE 3epHa,
cojiepkaire WH(OpP MAIHI0 O MEeTbYalIIUX JeTANIIX 00 BEKTa, U 2) U3-
: - 3a 0OJBIIOrO MHTEpBaia ONTHYECKUX IUIOTHOCTEW HEraTuBa, OTYEro

ps TOHOB Ha HeM, 00O3HAUYEHHBIX IyHKTUPOM Ha MEpBOM KpHBOM
nouep HeHu# (puc. 96), BBINIET HA TIO3UTUBE OJTHUM TO HOM.

CoBep1ieHHO ApyTas Kap THHA HA0JI01ae TCsI, KOTIa HeraTuB OTOeIEeH Mo P eLenTy , P UBEICHHO-
My HIKe. B 3TOM cinydae cepebOpo m300paxkeHHs MpeBpallacTcss B XIOPUCTOE cepedpo — Be-
IECTBO, JIOCTATOYHO Mpo3pauHoe Uit cera. [loaToMy mpu cunbHotl oceewjennocmu npu newamu
ceem npouoém uepes 6ce MUKPOKPUCMATIbL XIOPUCN020 cepebpa OTYETO0 Ha TO3UTHBE OyaeT
nepejaHo0 3HAYUTENFHO OOJbIlee KOJMIECTBO JeTalleil, yeM Mpu IeyaTu 4yepHo-0enoro HeraruBa.
Kpome yiyumieHust mnepemayd MENKUX JeTaledl TOJIOKONMUS TO3BOJSET BOCHPOW3BOJHWTH HA
MO3UTUBE Pa3JebHBIMIA TOHAMH Majo OTIMYAIOIKecs APYT OT Apyra Mouep HeHUsl HeraTuBa M3-3a
3HAYUTEIBHOTO CHIDKEHHS Y HEro MHTEpBasla INIOTHOCTEHN, YTO BUIHO U3 KpUBOM 2 Ha puc. 96. J10
yBEIMYHMBAET YHCIO TOHOB HA MO3 UTUBHOM M300p &XKEHUH U, ClIeJI0BATEIbHO, yIIyYlllaeT Tepeaauy
HE3HAUUTENIbHBIX pa3iamIuii sipkoctell y oObekta. OOBSCHSIETCS Takoe SBJICHHE TEM, YTO
MHKP OKP UCTaIBI XJIIOPHUCTOTO cepedpa MOIIOMAloT (PUOJIETOBBIA YYaCTOK CIEKTpa, OTYero Ha
CBETOUY BCTBUTENBHBIA CIIOM TO3UTHBHOTO (poTOMaTepuasa B OCHOBHOM JIGHCTBYIOT Ooiee
JUTMHHOBOJTHOBBIE JIy4Yd CIEKTpa, BCIEACTBHE Yero yBenuuuBaeTcs dS(dexkTuBHas (rieuaTHas)
IJIOTHOCTh HEraTuBa, B CBOIO Ouepenb NPHBOAAIIAS K POCTy KOHTpacTa MEXIy JAeTalsiMU
MO3UTHBHOTO M300p axkeHusi. CKa3aHHOE WIITIOCTpUPYeET puc. 97.

Oco0eHHO 3HAUYUTENbHO YJy4lIaeTcsi M300paKeHHe Ha MO3UTHBE, KOTJa C Iepenep KKoil ObLl
chororpadupoBan  KOHTpacTHbIi 00BEKT. IIpum  CheMKE  MAIIOKOHTPACTHOTO  OOBEKTa
JIETAJIAP OBAHHO CTh M300p aKEH U, TIOJTY YeHHOTO TI0 O IMHChIBA€MOMY METOJY, MaJIO YeM OTINYaETCS
oT 0o0bI4HOM meuatH. HenosKCmoHup OBaHHBIM HEraTUB HCHPAaBIISATh 3TUM CHOCOOOM HE CIEMy €T,
TaK KaK Ka4eCTBO NO3UTHBA OT 3TOro He yiyummrcs. OJHAKO pe3KOCTh KOHTYPOB HAa TaKOM
MO3UTUBE Oy JIET HECKOJIBKO BHIIIIE 10 CPAaBHEHUIO C UX PE3KOCThIO HA MO3UTHBE, HATICYATAHHOM C
yepHO-0enoro HeratuBa. [Ipu HEKOTOPBIX TEXHUUYECK X ChEMKaX 3Ta 0COOEHHOCTh M300p aKeHHs



MOXKCT IIPp €ACTaBUTh MHTCP €C.

Puc 97 >

OTevaTtok MIKATBI, TMOJyYCHHBIH 0OBMHBIM CIIOCOOOM (2) U
METOIOM TOJIOKOTIHH (0)

[To3uTuBBL, TOJMYYEHHbIE C OTOENEHHOIO HOPMAJIbHO SKCIOHHUPOBAHHOTO  HEraTHBA,
TP OSIBJICHHOTO B BBIP aBHUBAIOIIEM IIp OSIBUTEIIE, TIOUYTH HE UMEIO T BBIIICY Ka3aHHBIX TP EMMY IIIECTB.
B sTom cirydae oTGenuBaTh HEraTMB PEKOMEHY €TCsl TOJIbKO TOT[a, Korja Obut choTtorpadup oBaH
00BEKT C OYCHB Ty OOKMMH TCHSIMH, JETaTH B KOTOP IX HE0OXOMMO BOCTIP OU3BECTH HA TIO3UTHUBE.
Ecnu ke HOpMaibHO SKCHOHHUpOBaHHBIN (poTOMaTepuam NPOSBUTh B SHEPTHYHO JCHUCTBY IOIIEM
np osiButTene (HanmpuMep, B Ne 1 Tadi. 4), a 3aTeM ero 0 TOENUTh, TO TP U MeYaTy Ka4eCTBO MO3UTUBA
y JIy UILLIUTCS.

Jns otOenuBaHUs TOJB3YIOTCS CIEMY IOLIMM P acTBOP OM:

OTBEJIUBAIO IIU 1 PACTBOP

CepHoxuciaas Melb KpHCTALIHYE CKas 100 2
XnopucrpiiHarpuid . . . . ... ... 1002

Boma . . . i (11 )

Cepnasn KHC10TA KOHIICHTPHPOBAHH A

WIH AKKYMYJIATOPHasA . . . . 25 mn

[Ipumeuanue. [lpaBuna obpamieHusi ¢ KOHLEHTPHUPOBAHHONW CEpHON KHCIOTOW CM. Ha
crp. 16.

HeraruB otbenuBaroT 10 TeX MOp, MOKa BCe cepeOpo H300paKeHUS HE MpEeBpaTUTCi B
xiopucroe cepedpo. Ilpomecc mpekpamaror, KOraa HEraTuB CO CTOPOHBI TOJUIOXKKH CTaHET
MOJIOYHO-0€NbIM. 3aTeM €ro MpOMBIBAIOT JI0 KCUYE3HOBEHMS TOJlyOOBaTOl OKpackh W CyIar.
[Tegarats MOKHO JIOOBIM cIOCOOOM, HO JIy UIIIE P OSKIMOHHBIM. Hamo 3aMeTuTh, 9TO KOHTp aCTHBIC
copTa (hoTOOy Mar 4acto AAIOT JIy YIIUN pe3yJbTar Mo CpaBHEHHIO ¢ (oToOyMaramu JIp yroi creneHu
KOHTP aCTHOCTH.

49. BIIEYATBIBAHUME OBJIAKOB

OTcy TcTBHE 00J1aKOB HA CHUMKE OOBIYHO CHIDKAET €r0 BBIP A3UTEIbHOCTh. Y Iy UIIUTh €€ MOXKHO,
BIEYAaTaB B CHUMOK H300pakeHHe 00JIaKOB ¢ Opyroro HeratuBa. Jlyis STOM Lienu peKoMeHIy eTcs



UMETb PsiJl HETaTUBOB, HA KOTOP bIX CHATHI TOJIHKO 00JaKa pa3inyHoro Bujaa. M x Habop HeoOXxoaum,
4yTOOBI NP aB/I0MOI00HO COUETaTh B 00JAKOB € Xap aKTep OM CHOXKETa.

Hepez[ BIICYATBIBAHHUCM OIIP CACTIAIOT BCIMYMUHY BBIACPIKKH 114 OCHOBHOI'O HCTaTMBAa W UJIA
HeraThBa ¢ HM300pakeHHWeM OO0JaKoB. DTy OIEparyio OCYIIECTBISIOT JIOOBIM W3 OMHCAHHBIX
CIOCO0O0B.

BrieuarsiBanre 007aKOB TP OM3BOIAT € MOMOINBIO JBYX (PUIYpHBIX MAacoK, TpaHHIA pasjena
KOTOPBIX JOJDKHA TOYHO COOTBETCTBOBATh KOHTYypaM HAa3eMHOW YacTH CHMMKA. OTH MacKu
MOy YaroT, aKKypaTHO pa3pe3aB Ha JB€ YacTh (HOTOOTIEYATOK, YBEIMYCHHBIH B MEHBIIEM
Maciitabe, 4eM mpenrnojaracMoe yBenudeHue. PasMep Macku oOmpeaensitoT U3 JBYX MOJOOHBIX
TP €yroJIbHUKOB, BEPIIMHBI KOTOPBIX JIEKAT B MEpEIHEN Y3JIOBOM TOUKE OOBEKTHBA, & OCHOBAHMS
NP €/ICTABIIAIOT CTOPOHBI MacKd M yBEIMYEHHOTO QorooTrneuarka. Ecnum macky mpeamonaraetcs
yCTAHOBUTH TIEP €]] SKpaHOM Ha BbICOTE, paBHOM, Halp UMep, A paccTosTHUS 3Kp aH — 00BEKTUB, TO
pasMepbl CTOPOH €€ JOJKHBI ObITh Y MEHBIIICHBI Tak)ke Ha [/3 .

Takum oOpasom, ecnu yBeIMYCHHE MpEANoJiaraloT ciaeiarb pasmepoM 18x24 cM, To macka
IOJKHA OBITE 6 X8 CcM.

[IpakTuKoOW yCTaHOBJIEHO, YTO MAacKy JIydllle BCEro pacroJyiaratb Ha paccrosuuu 0,2—0,4
00IIIero paccTOSIHKS MEXKIY OOBEKTHBOM U SKPaHOM, CUYUTasl OT MO CleaHero. Takoe moiokeHne ee
oOecrieunBaeT HauboJiee TOHABbHBIN niepexo]. UeM MeHbIlle paccTOsSsHUE OT Macku JI0 dKpaHa, TeM
MeHee pa3sMBIThIM Oyner ee KoHTyp. OH CTaHeT OTYETIMBBIM, KOTJa Macka JIeKUT Ha
¢dboTolymare.

Puc 98.

Pacrionokenne Macku pH BiedaT bIBAHUH 00JIaKoB: / — Macka, 2— ¢oToOymara ¢ TSHBIO OT
MACKH, 3— TTOABIKHBIN JIePKaTelTb MACKU

Pazpesarp ¢oTooTneuaTok Hamo Tak, YTOOBI 0Ope3 ObUT MPSMBIM, a HE
CKOIIIEHHBIM, ¥ TIPOXOJWI TOYHO IO KOHTypaM MpEIMETOB Ha rOpHU30HTE.
Jns oTOW TenW JIydine BCEro TOJIb30BarbCs OYEHb OCTPBIM TIA3HBIM
ckanprienieM. [Ipu 3ToM (OTOOTIEUATOK KIAXYyT HA TBEPAYIO TIAIKY IO

MOBEPXHOCTh — TOJCTOE CTEKJIO, METAUIWYECKYI0 IUIACTUHKY. MrKkoe OCHOBaHHE JaeT
HeueTkuil cpe3. Eciu KOHTYyp OuYeHb W3BWIMCTBIM, TO MAacKy HaJ0 BBIpE€3aTh OYEHb OCTpbIMU
HOXXHUIIAMU — HWHaue Kpas obpe3a OynyT maThiMu. benble kpas cpe30B 3aKpalllBalOT Ty UIbIO

WU YepHOM aKBapelbHOW Kpackol. JIs M3rOTOBJIEHMS MAaCKH HCIONB3YIOT (poToOymary Kap-
TOHHOM TUIOTHOCTHU. Ecnm ee cmenare Ha TOHKON (poToOyMare, oHa MOKET CJerKa TMpOBHUCHYTh U
TeM HCKa3UTh U300p axeHue. UToObl IpMIaTh TaKOM MacKe KECTKOCTh, €€ HaKJICUBAIOT Ha Kap TOH,
a enje Jy 4lie—Ha JIMCT YUCTOr0 CTEeKJIa.

[Ipu BrieyarsiBanuu (HOTOOYMary 00s13aTelIbHO MOMEIIAIOT B K aJp OBATHHY 0 paMKy — HHaue B
npoIecce yBEIWYCHHS €€ MOJXKHO CJBHHYTh M T€M CaMblM HAPYIIHTh TOYHOCTH COBMEIIICHUS
300D AKCHUH.

VYcTaHOBUB KaJpOBaIbHYI0 paMKy ¢ (poToOymaroil, Ha Hee yepe3 3alUTHBIM CBETO( WIBTP
doToyBenmuUUTENSl MPOEHUPYIOT OCHOBHOW HeraruB. Ha kpasx ¢oroOymaru, BHE Oymyuiero
U300p KEHUsI, MATKUM YEpHBIM KapaHIAIIOM OTMEYarT IMOJOXEHHUEe TOPU30HTA. 3aTeM C IO-
MoLIbIO Aepikatens (puc. 98) ycTaHaBIMBAIOT MacKy, 3KpaHHPYIOLIY 0 He0O, Ha TaKOW BBICOTE,
4yToObl TEHb OT €€ KOHTypa YyTh-4yTh MEpPEKpbIBATa OTMETKY IIOJIOKEHHsS TOpPU30HTa Ha
¢doTtobymare. Ecnu npeneOpedb 3TUM yKazaHUEM, TO 00s3aTelIbHO 00pa3yercst TeMHasi uin Oejiast
10JIOCA Ha CThIKE HeOa U 3€MIIH.



VYcTaHOBUB MacKy, HEraruB »JKCHOHHUPYIOT, BKJIIOYas CBET TywmOjepoMm. 3areM Ipu
HEaK THHUYHOM OCBEIIEHUM OCHOBHOM HEraTWB 3aMEHSIOT HETaTUBOM C OOJIakaMu, a BMECTO
IIep BOM MacKH y CTAHABJIMBAIOT BTOPY f0, SKP aHUPYS €10 HA3EMHY [0 4acTh n3o0paxkeHus. Ee KoHTyp
JIaCT TaK e Pa3MbITY IO JIMHHIO, KOTOpas 10JI’)KHA COBIACTh C Pa3MbIThIM KOHTYPOM MackH Heba.
He3naunrensHoe HajlOXeHHWE KOHTYPOB OJHOTO Ha JPYrOd HE BBI3OBET MOYTH HHUKAKOH TOTEPHU
neraneil n300p axeHus: ¥ 00eCIeYUT UIABHBIM U HE3aMETHBI I Iep eX0/] O1HOM YacTH U300p aXKeHUs B
IpyTyo. J[BaXkapl 9KCIO HUp OBaHHY 0 (poToOymary oOpabatbiBaioT 00bIYHBIM criocobom. Ha puc.
99 npuBenEHbI HCXOHBIE U COBMEIIEHHBI € 300D &XKEHUS.

Puc. 99.

WnnrocTpauus BredaThIBaHUs 00TaKOB: 66 Xy —
HCXOJIHBIC 130 0pax eHUs, 6HU3) — COBMEIIEHHOE

50. I'PAJALIMOHHOE
BBIPABHUBAHUE TO3UTHUBHOTI'O
M30BPAKEHASI XMWY ECKHM
CIOCOBEOM

Ecnu no kakuM-nubo mpuuuHaAM Hellb3s
reyararb KOHTPACTHBIA HETaTHUB OJHUM U3
crmoco6oB, omnucaHHelXx B § 47 u 48, TO
[IOJIyYEHHBIM IIO3UTHB C HEPaBHOMEP HOM
IVIOTHOCTBIO  M300paXeHUs  yJy YIIaioT
XUMHY €CKUM CTIOCOO0 M.

B 3TOM ciyyae mModydYarOT TO3HMTHB C
XOpOIIO TpOpabOTaHHBIMU CBETaMH, HE
oOpamas BHUMaHWsS Ha TEHH, KOTOPbBIE

MOT'YT CTaTb M3-3a 3TOr0 CWIBHO IICP €IICY aTa HHbI MU. ITo3urus XOpOoHio 3aKkp AT, TIHATCIILHO
TP OMBIBAIOT U 00pa0aThIBAIOT B OTOCIMBAIOIIEM PACTBOPE, IMOKa CBETa NW300p aXKEHUSI TIOJTHOCTHIO
HE OTOENATCS. 3a 3TO BpEeMsl TEHH O TOENIATCS TOTBKO YaCTHYHO.

OTBEJIMBAIO IIIUI1 PACTBOP

KpacHasi KpoBsiHAsI COJTb . . . . . . . 10r
bpomucrpii Kamaim . . . . oo wer wee .. J012T
Boma ............. ..100500m;¢

3aTreM MO3UTUB Mp OMBIBAOT 2 Mun B Ip OTOYHOH BOJE U TO HUPYIOT CCPp HUCTBIM HATPUEM IO
IIOJTHOT'O BOCCTAHOBJICHHUS JICTAJICH B CBETaX.

TOHUPYIOIIUIA PACTBOP
Ceppucroiiinarpii . . . . .. ... 2T
Boma ................ $10400m1

[Tocne ToHUp OBaHusE POTOO THEUATOK TP OMBIBAIOT 5 MuH B TIP OTOYHOU BOJIE M TIOABEPTAIOT €ro
BTOP MUHOMY OTOETMBaHMIO. Ero mp oomkarT 10 TeX mop, MokKa TEHH U300p aXEeHUsI He OT OIS TCS
B TpeOyemoil cremeHu, ompenensieMoir gororpadpom Ha rna3z. B pesynbpTare HEeKoTOpas 4YacTb
cepebpa B TeHsAX He Oy IeT OK UCTICHA.



CHHMMOK BHOBB NP OMBIBAIOT 2 MuH, GUKCUPYIOT B KUCIIOM Ty OsIIIeM 3aKp enuTeNie U elie pa3
xopoio npomsiBaroT. [Ipu 3ToM U3 (oToCos yHansercs *eae3uCTOCUHEP OJUCTOE U Op OMUCTO €
cepebpo, oOpasoBaBiieecss B mpoiecce oTOenuBaHusi. B pesynbTare M300paXeHHWE CBETOB Ha
(oTOoOTIEUATKE COCTOMT U3 CEpHUCTOro cepebpa, a TEeHE — M3 cepHUCTOro cepedpa u
OCTaBIIIETOCs HENp Op €arup OBaHHBIM METAJUTHY €CKOTO cepedpa.

Jlyist y iy dimeHnst ToHa U300p akeHusi cep eOp o, OCTaBIIeECS B TEHS X, OTOCIHMB al0T M TOHUP Y IOT
CCPHUCTBIM HATPHCM, COGJHOI[&H BCC CTaauu Iponecca, OIMUCaHHBIC BBIIIC. Eciu noixy YEHHBI 1
TOH CEITHH Y IOBJIETBOp sieT (poTorpada, mp oriecc UCTp aBJICHUsI Ha TOM 3aKaHUMBAOT.

B mpoTMBHOM ciydae KOpWUYHEBOE H300paKeHHE, COCTOSIee W3 CEPHUCTOTO cepedpa,
nepeBosT B cepedpsiHoe. st atoro gorooTmedaTtok 0OpabaThIBAIOT B OTOCITUBAIOIIEM PAaCTBOpE
JPyTOTO COCTaBa.

OTBEJIMBAIO LA PACTBOP

/By XpOMOBOKM CJI bIif KAJIHHA . . . . . . . 3r
bBpomucrpi KamMi. . . . .. .. .. 6r
CosiHasi KHOI0TA KOHUEHTpUpoBaHHasa . 150

Boa . ciiiiiiiiiiiiiiiiiiiiiiciiicineiiiceeneeesa JO 10T

[Tocne uero (OTOOTHEUATOK TIIATEIHHO MPOMBIBAIOT M NPOABJSIIOT B JIIOOOM IMO3UTHBHOM
TIp OsIBUTEIIE.

N3-3a GoBIIOTO COJNEpIKaHUS B PacCTBOPE COJSTHON KHUCIOTHI (POTOCIONW MHOTIA ITy3BIPHUTCS U
crion3aer. Torna poTooTneyaTok mp eaBap UTeIbHO Ty 0T B 3—5%-HOM pacTBop e (op MasiuHa.

51. YCTPAHEHUE NEPCIIEKTUBHBIX MCKAKEHHI

[lepcnekTrBHBIE HMCKaXEHUSI HETaTMBHOTO HW300paXEHUs BO3HHKAIOT, eciu (GoTorpadupyror
00BEKT, HAlpaBJIsisi HA HErO ONMTHYECKYI0 OCh 00BEKTHBA (hoTOAmmapara CHU3Y BBEDPX HIH CBEPXY
BHI3. VICKa)XeHUs y BETMYMBAIOTCS, €CIIM O THO B EMEHHO IOy CKaeT csl Tiep eKoc (hoToarmapara, T. €.
€cJIM OJIHAa U3 CTOPOH Kajpa HaKJIOHEHa K JIMHUKM TOPHM30HTa oA HekoTopbiM yriiom. Ha puc. 100
MOKa3aHo, Kakyto (opMy TpHOOpeTaeT M300p aXKeHUE KBajpara (@) NP U P a3IMIHBIX I10JIOKESHUS X

(bOToaHH ap aTa B MOMCHT Cb CMKU.
AL

Puc 100

o

CxeMa HapyIlCHHH TEPCIICKTHBHOTO MOAOOUS IPU ChEeMKe a — OOBEKTa CheMKH, 0 — HCKUKCHHE KBaapara MpU
HAaIIpaBICHUH ONITHYEC KO OCH OOBEKTHBA BBEPX, BU T — HaIpaRICHUE OCHU TO K€, HO (hoToarmapar O Ul elle HaKIOHEH BICBO
WJIM BIIPaBO, 9 — ONTHYECKasi OCh OOBEKTHUBA HAINPARICHA BHM3, € U o4 — TAKOE K€ HalpaBJICHUE OCH IPH HAKTOHEHUH
¢oToanmapara BIEBO WU BIPABO

[lepcreKTHBHBIE WCKaXEHHWS HETATUBHOTO W300paXeHWsI yCTpaHAOT Ha (oTtooTnedaTke
memooom  pomompancghopmayuuy, KOTOPYIO TPOM3BOAAT (HOTOyBETUUUTENIEM  CIIE€LUAIbHOU
KOHCTPYKIIMH — () omompaHcgh opmamopom.

MeTona ¢poroTpancd opManuy OCHOBAH HA HAPYILIE HUM MOA00UA Mex1y (purypamu Ha

HeraTuBEe U MO3UTHBE, KOTOPOC MMEET MECTO, KOr/1a OHM IPH npoemmonnoﬁ nevyaTru



B3aMMHO NapaJuiejabHbl. s 3Toro B poroTpancg opmaTope pamMKy-jaep:KaTesib 1Js
HEeraTuBa, 00beKTUB U IKPaH 1e1aI0T NOBOPAYHBAIOIIMMHUCH HA HEKOTOPbIE YIJIbI
OTHOCHTEJIbHO ropu3oHTa. [lppuem och BpameHnsi 00beKTHBA /10J1:KHA IPOXOUTH
yepe3 ero nepeaHION0 y3J10BATYI0 TOUKY, 4 OCH Bpallle HUS IKPAHA U PAMKH-/eprKaTeJIs

JAO0JIKHBI OBITH 1€ PIEeHANKY/ISPHBIMH K ONTUYe CKoil ocu ¢ oTorpancdopmaropa.

[Mpu ¢ototpanchopmammyn HeOOXOAMMO JTOOUBATHCS B3aMMHOTO II€PECEUCHHsS IUIO CKOCTEH,
NP OXOJIIIMX 4Yepe3 HeraTtuB N, 3kpaH O M MEPBYK Y3JIOByI TOuky oObektuBa O, Kak 3TO
nokaszaHo Ha puc. 101, Ha KOTOpOM U1l HArJIsiIHO CTH M300p aXKEHBbI HE TIOCKOCTH, a UX MP OEKLHU .

g T — Puc 101.

0, e [punimnmansHast cxema (GoToTpaHchOp MUPOBAHUS

tr B sTOM ciiydae pa3Hble y4acTKU HeraTtuBa Ip OelupyIOTCs Ha
a ‘" 3KpaH B HEOJMHAKOBOM MaciuTabe, U3MEHEHHUs. KOTOporo OyayT
e oOpaTHBIMH €ro W3MEHEHHUI0 TPU CHhEMKE TIO0J YTIJIOM K
rOpHM30HTY. B pe3yibpTare mpOMCXOAUT BBIIPSAMICHHE MacuiTaba M MO3UTHUBHOE HM300p aKeHHe
CTaHOBUTCA MOJI00HBIM OOBEKTY .

Puc 102

CxeMaTU4ecKuil YepTeK CbEMHOO DKpaHa JJIs1 yC TPAHEHU 1 I1 €PCIIE KTU BHBIX UCKa-
>KEHUI TIPH yBEITHMYEHUH CTaHIaPTHBIM (hOTOYBEITHUNTEIIEM @ — IEPCIEKTUBA, O —
HONEepEeYHbI pa3pes

A B3anMHoe niep ecedyenne II0CKOCTEH, P OXOAAIIMX Y€pe3 HeraTuBs,

o 00BEKTUB U 3KpaH, 00ecreyrBaeT BBICOKY 0 pPE€3KOCTh 10 BCEMY IIO-
JI0 TO3UTHUBHOIO M300paxeHns Oe3 cuiibHOro auvadparmupoBaHus o0bekTHBA. M aremarnueckoe
JI0Ka3aTeIbCTBO TOW 3aKOHOMEPHOCTH JIOBOJIBLHO CIOKHOE M MOTOMY HE NMPUBOAUTCS. Ero MoxkHO
HalTH B JTI0OOM P yKOBOJICTBE IO (POTOTP AMMETPULL.

DoToTp aHCh Op MATOP OM MOXKHO Y CTPAHUTh BCE MCKAXKEHUsI M300p &)KEHU, TIOKa3aHHbIE HA PUC.
100, maxke eciau OHU BECbMa 3HAYNTENb HEL

VY craHaap THeIX ()OTOYBEIMYUTENEH paMKa-AepKaTeab HEraTuBa, 0ObEKTHB U SKPaH HE MMEIOT
YKJIOHOB, TO3TOMY HMMH MOKHO Y CTPaHITh TOJIbKO UCKaxeHUs 6 u 0 Ha puc. 100 u nmpu ycinoBuy,
€cllM OHM He3HauuTenbHbl. CrenoBarenbHO, NpU  (POTOChEMKE Hano u30erarb IepeKocoB
¢doroanmapara.

Jns dorotpanchopMUpOBaHHs CTaHAAP THHIM (POTOYBEIMUUTENIEM HYIKHO yCTaHOBUTb HAa HEM
cbeMHbIN dkpaH 1 (puc. 102), monyckarommii ykyioHsl. Ock €ro BpaiieHusi 4 JT0JDKHA TIep eCeKaTh ol
ONITUYECKON OChI0 00BEKTHBA (poTOyBenmuTens 6, ObITh MapauieNbHOM IIOCKOCTH KpaHa U Iep-
TICHTUKY JBIP HOM K €0 JJTMHHON CTOp OHE. UTOOBI OTIp €1eTUTh TOJIOYKEHHUE OCH B allICHUS TTOIBMYKHOTO
9KpaHa, HaXOAT Ha 3Kp aHe (POTOy BETUUUTENS TOUKY I1€p ECCUCHHS €0 ONTUYECKON OChI0 00BEKTHBA 7.
JlenaeTcs 3TO ¢ MOMOIIBIO HEraTHBa, Ha KOTOP OM TP €/1Bap UTENHHO TP OYEPUHBAIOT Ty b0 TUATOHAIIH.
Touka ux mepeceyeHus: MpUOMIBUTEIHHO COOTBETCTBY €T TJIaBHOM Touke HeraruBa. Ee mpoexums Ha
9KpaH POTOyBETUUUTENST 0O03HAUUT TOUKY TP €CEUCHHS €ro ONTHUECKOMN 0Chi0 00BeKTHRA. Uepe3 a1y
TOYKY TPOBOJWT JIMHHUIO, TP IEHAVKY P HY IO JUTMHHOM cTOpOHE 3kpaHa (otoyBemuuurens. [Ipotus
9TONM JMHMM K OOKOBBIM CTOpOHaM »dKpaHa (oToyBennuurens 2 TPUKPEIUISIOT —UlypylamMu
METAJUITMYECKHE IEUYKH C BBIPE30M 3 Ui Y CTAaHOBKU B HUX OCH 4 NOABIDKHOIO AKpaHa. Belpes meuek
pacrojararoT CUMMETPUYHO OTHOCHTENBHO JIMHUM, MpoXxoziuied yepe3 skpaH. Och MOIBIKHOTO



OKp aHa BCTABJEIOT B I1a3bl HICYCK W B HY )KHOM ITIOJIOKECHUU 3aKpP CIUEAIOT 6ap aIkoM 5.

Pamka-neprkarens TakKe JODKHA JOMYCKaTh HAKIIOH HETaTHUBA, YTOJ KOTOPOro OOBIYHO OBIBaeT
HEOOb M. BBITIOTHUTH 3TO Tp €00BaHME 3HAYUTEIHHO TPY AHEE, TaK KaK OHO CBS3AHO C TIep €ICITKOM
npoekTtopa. [Ipome nepenenars KperuieHne OCBETUTENS TaK, YTOObI €ro MOXHO OBUIO HAKJIOHSATH HA
HEOOJIb IO YTOII.

IMepenenka KpeIUIeHHs IPOSKTOPA WIN PaMKH-JC[PKaTeJIsl HeraTHBa XKeJaTesIbHa, HO He HeO0OXO/ANMAa, €CIIU HEeT CTPOTHX
TpeOoBaHMI K PE3KOCTH M300pakeHUS U K MapaliebHOCTH BEPTHKAJIBHBIX JIMHHI HA TIO3UTHBE.

[Ipu dpororpadup oBaHUH OTHAM TIOABHIKHBIM IKP aHOM Ha/I0 COONTIOATh CIIeIy FOIHE TP aBuia:

1. IIpousBoauTh HABOJKY Ha PE3KOCTh MNMPHU TOTHOW nuadparme Mo MEHTPATbHOW YacTH
m3o0pakeHus, 3areM AuapparMupoBaTh OOBEKTHB ISl TOJYYEHUS PE3KOCTH  BCETO
H300p aXKECHUS.

2. InadgparmupoBaTh 00bEKTUB TEM 3 HAYUTEIbHEE, YeM 00JIbIIE YT0Jl HAKIOHA MOJIB UKHOTO
JKpaHa.

Koumaxmmnoti ¢homoepagpuueckor newamvio noae3yromcs 0iisi NOJIYVYeHUs Gomoomneyamkos ¢
Kkpynnopopmamnoe o Hecamuea (om 9x12 cm u eviuie). Ona nHezamenuma, Koeoa pomoomneuamiu
PAZMHOdCAIOM  OONLUUUM  TMUPANCOM, HANPUMED GOMOOMKPLIMKU, 2PYNNoSble, «NAMINHbLE)
CHUMKU, penpooykyuu u m. 0. B znase paccmompenvl npaxmuka KOHMAKmMHOU nedamu u
I/leMeHmbl ee Meopuul.

KOHTAKTHASA ®OTOI'PAOUYECKASA INTEYATH
52. CBETOPACCESIHME ITPU KOHTAKTHOM IIEYATH

IIpy KOHTaKTHOM me4aTW CBETOUYBCTBUTENbHBIM CI0M (OTOOyMaru IUIOTHO HPIKMMAEeTcs K
AMyJIbCHOHHOM CTOpPOHE HEraruBa, BCJIEJCTBME YETO Ha HEro MPH AKCIOHUPOBAHUU JEHCTBYIOT
Jy4Md CBeTa, NPOLIEALIME uepe3 KaXkAbld JaHHBIM Y4YacTOK HeraruBa. 1akum oOpa3oM, Ha
¢doroOymary aeiicTByer U HanpapyieHHBI I U auddy3HbIH cBer. Jlyun ero, mpoiias yepe3 HeraTus,
YaCTUY HO TOTJIO IAFOTCSl MUKD OKP MCTAJIIAMU CBETOUY BCTBUTENILHOIO 10 (POTOOYMaru, BbI3bIBast
B HUX OOpa3oBaHME CKpPBITOrOo wH300paxeHus. He moriomeHHas dYacTb CBETOBOI'O IIOTOKA
oTpaxaercs OapuTOBBIM ciioeM ¢doToOymarn obparHo K HeraTtuBy. OTpakKeHHbIE Jy4Yd CBETA,
BCTpeyass 3€pHa METAJUIMYECKOro cepedpa TMOYepHEHW HeraTHBa, BHOBb OTPaXalOTCAd B
CBETOUY BCTBUTENbHBIN ci10i (hoToOyMmaru u T. 1. CienoBarenbHO, MPU SKCIO HUP OBaHUK BO Bp eMs
KOHTaKTHO i [I€YaTH P OUCXOIUT MHOTOKPaTHO € OTP &KEHUE CBETA MEXKLy STUMHU JABY Msl CIIOSIMU.

WccnenoBanus nmokasainu, 4TO NMPU KOHTAKTHO M MEYAaTH KOJIMYECTBO OTPAKEHHOT'O CBETA MOYTU
HE 3aBUCUT OT BHJA MOBEPXHOCTU (HOTOOyMaru: OHO y MaroBbIX (poToOymar Tosbko Ha 2—3%
HIDKE, YEM Yy TJISHLEBBIX. DTO HAa MEPBBIM B3IV NapaJOKCAIbHOE SIBJIEHHE JIETKO OOBSICHUMO.
Ecnu paccMaTpuBarh ¢ HEKOTOPOI'O pPacCTOSIHUSA TUISHIEBY IO U MAaTOBY1O (hOTOOYMaru, To IIIsTHEI|
MIOBEPXHOCTH MEpBOW 00y CIOBIMBAETCA IpeoOIaJaHueM 3€pKAIbHOIO OTpaXEHUs, KOTOpOoe
OTCYTCTBY €T y MaTtoBOM (pOTOOY Maru, Tak Kak OHa pacceuBaeT CBET TONbKO Tuddy3Ho. OT 3T0r0 U
3aBHCHT DPa3UYHBIA BHJ MaroBOW W TJSHIEBOW (oToOymar, Korma HMX paccMaTpHBAIOT C
HEKOTOPOT0 PAacCTOSHUS M IMOJ KakMM-THO0 yrioM. Ecnu ke ompenenuts oOliee KOJINYECTBO
CBETa, OTPAKaEMOTO TNOBEPXHOCThIO (PoTOOyMar moj BCEMH yTriamMd, TO OHO OyJeT MNOoYTH
OJIMHAKOBBIM Y MAaTOBBIX U INITHUEBBIX (POTOOY Mar.

[Ipu KOHTaKTHOW Me4yaTu MMEET 3HaueHue oOlee KOJMYECTBO CBETa, JCHCTBYIOIEe Ha
CBETOUY BCTBHUTEIIbHBIN CIIO¥ (hOTOOYMaru, KOTOP 0€ BBIP AYKAETCSI Cy MMOM 3€p KaJlb HO-OTp &KEHHOTO
u audpdysHo-paccessuHoro cBera. ClienoBarenbHO, BHUA €€ TOBEPXHOCTH HE OKa3bIBaeT
CY LIECTBEHHOI'O BJIMSIHUSI HA KOJIMYECTBO OCBEIEHUS, [10JTy YAeMOTO CBETOUYY BCTBUTENILHBIM CJI0 €M
TP ¥ 9KCTIOHUP OBAHU 1.



W3 M370KEHHOTO MOKHO CACIaTb BBIBOJZ, YTO ceemopdaccesirue npu KOHMAKMHOU neyamu
uepaem 6mopoCmenenHnyro pojlb U MOIHCEM HE YUUMblEANbC KOHcmpyKuueﬁ KonupoeailbHoe 0
CMmaHKa.

bnaromapsi MHOTOKpaTHOMY OTp@KEHHMIO CBETa IPU KOHTAKTHOM I€YaTH YBEIMYMBACTCS
KOJIMYECTBO OCBEILEHMs, AU CTBY IOLIIET0 Ha CBETO Uy BCTBUTENbHBIH ClI0# (p0TOOY Maru. 1o Kax Obl
PaBHO3HAYHO HEKOTOPOMY YMEHBIICHHIO ONTHYECKOH IUIOTHOCTH IOYEpPHEHWH HeraruBa IO
CPaBHEHUIO C WX BEJIMYMHOW, M3MepeHHOH B nuddys3HoM cBere. Takas yclOBHas ONTHYECKas
IUIOTHOCTb  HA3bIBACTCSl  KONUPOBANLHOU — NIAOMHOCMbIO, WIA  2(hhekmusHou  onmuyeckou

nromuocmuio noueprenuti. Ona 0603Ha4aeTcs cumMBoIoM D, .

CrnenoBarenbHO, 3¢)deKmuery 0 ONMULEcKyio NIOMHOCHb NOYEPHEHUL MOJICHO ONPedeiums KaK
ONMUYECKYI0 NAOMHOCMb, OMBEUAW)l0 ee NPAKMmuyeckomy UCNOIb308aHU0, HAPpUMEP TP
KOHTAKTHO 11 IeYaTn.

Mexy KOHp OBATbHOM IJIOTHOCTHIO M ONITHUYECKON IUIO THOCTHIO, U3Mep eHHOH B 1u( dy3HOM
ceere (D, ), cyliecTBy eT cedy Follasi p ocTasi 3aBUCUMOCTb

D, =kD

® #2

(59)

rae k — xko3hGuIMeHT 1p ONop IIMOHATLHOCTH.

Ero uHorna HaseIBaroT neuamarowum kod¢h puyuenmom. OHpaBeH OTHOUICHHUIO KOTUP OBAIbHON
ONTUYECKOM IIIOTHOCTH K Ay 3HOM ONTHY €CKOM TUIOTHO CTH :

k=== (60)

Bennunna neuarHoro ko3d@uumenta 3aBucuT oT psjga npuuuH. CpeaHee ero 3HauYeHUE
npuHUMaercst paBHbIM 0,8 p U KOHTaKTHOM nevaTu Ha poToOy Mary .

53. KOIMUPOBAJIbHBIN CTAHOK

KonupoBanbpHBII CTaHOK MCHONB3YIOT JIS TONYyUYEHUs homoepaduyeckux omneuamrxos ¢
He2amueo 8 8 HAMypPaibH Y10 elIUUUHY.

OTtedecTBEHHasI TP OMBILIUICHHOCTh BBIIy CKAeT KONMPOBAIbHbIE CTaHKH I 0(hECCHOHAIBLHOTO
HazHaueHus pasmepom 30x40 en cmemyrommx tumnoB: KII-8; KC-2 u ITACK-2—
[0y aBTOMAaTUYECKUI  CTAaHOK IpOM3BOAMUTENbHOCThIO 110 5000 oTmeyarkoB 3a CMEHy.
KomupoBaneuele cranku i (oTodrOOMTEN e IMMOKa HE W3rOTOBJSIOTCSA, IO3TOMY HIKE
U3J1araloTCcsd TOJbKO OCHOBHBIE TpeOOBaHUs, PYyKOBOJCTBYSICh KOTOPBIMM MOXHO H3TOTOBHUTH
CaMo1eJTbHbI KOITUP OBATIbHBIN cTaHOK. CXeMa Takoro CTaHka npuBeaeHa Ha puc. 103.

PaBHOMEpPHOCTh OCBELIEHHOCTH HETaTHBA SIBJISETCS OCHOBHBIM TpeOOBAaHUEM K KOHCTPY KIMU
KOIMP OBAILHOTO CTaHKA. Ee Hemb3s JOCTHIHYTh, MOJB3YSICh OJHMM HCTOYHHKOM CBeTa (pHC.
104), Tak KaK B 3TOM CIyuae OCBEIICHHOCTh HeraThBa OyIeT HauOoJbIed B TOouke 7', KOTOpas
SBJISIETCS. OCHOBAHMEM NEPNEHAUKYJsipa, OINyILIEHHOr0 M3 TOYKM L; wn3oOpaxaromei s
yTPOLIEHUs pacyeToB TOYEUHbIN UCTOUHUK cBeTa. OcBenieHHo cTh (E) B Touke T paBHAETCS

1
2

E= (61)

rae [ — cura cBeTa MCTOYHMKA B MEKAY HAp OHBIX CBeUaX, » — PacCTOSIHUE OT WCTOYHHK a
CBeETa JI0 Herarusa (B cm).

W3 dopmymsr 61 BUAHO, 9TO OCBEIIEHHOCTh HETaTHBA U3MEHAETCSI 00paTHO MPOIMOPIHOHATHHO KBA[PaTy PacCTOSIHUS OT HETO 10
HCTOYHHUKA CBETA, T. €. IPH yAAJEHUU FIEKTPOJIaMIIbl HAa yJBOEHHOE PACCTOSIHUE 10 CPABHEHHIO C IEPBOHAYATLHBIM OCBEIIEHHOCTh



HeTaTHBa yMEHBINAETCS B 4 pa3a, HAYTPOCHHOE — B9 pa&3 U T. 1.

CrnenoBatenbHO, B TIEPBOM CIIydae BBIAEpIKKA JOJKHA ObITh yBelnW4eHa B 4 pas3a, a BO BTOPOM
—B 9 pas.

Puc. 103.

CxeMa KOTIMPOBAJIBHOTO CTaHKA: /— KOPIIyC CTaHKa, 2— 3JIIEKTPOJIaMIThI O&T0TO CBETa, 3—
3JIEKTpOJIaMIia HEAKTUHUYHOTO CBETA, 4 — PETYJISITOp BKIFOYEHHS 3JIEKTPOJIaMIT, S— KHOMKA
PYJHOro BKIIO4EHHMSI O€JIOTO CBETa, 6— KOHTAKThI BKIIFOUEHUS O€I0T0 CBETa Ha BpeMs IIPIDKHUMa
(hoToOyMaru K HeraTuBy, 7—MQIOMHOE WIM MAaTOBOE CTEKI0, S—KPBIIIKA JUIs JOCTyTIa K
TOBEPXHOCTH MaTOBOI'O CTEKITa, 9—3epKaJIbHOE CTEKI0, / )— NpWKUMHAsS KpbIIIKa, / /—
KPBIIIKA, 3aKPBIBAOIIAs OOKC € JIEKTpaIaMIaMu

OcBerieHHOCTh B JO0OM PYroil TOUKE HeraTthBa, HapUMEP B TOUKE

T] , 6yL[er MCHBIIC, YEM B TOUKE T, Tak KaK €€ OCBEIIEHHOCTh 3aBUCHUT OT

KOCHHYyca yTja majaeHus Jyueil cera. [Ipeamonoskum, 4To Jyd CBeETa,
M3Ty4aeMblii HWCTOYHMKOM, HAXOAAIIMMCS B TOYke L, TagaeT Ha

MOBCPXHOCTb HErarvBa B TOYKC T] noxa yriom c;. B stom clIydac cC
OCBCHICHHOCTb COCTaBHUT

1
E= FCOS Q. (62)

Omna Oy 1er MeHbIne, yeM B Touke 7. dopmyiia 62 oK a3bIBaeT, YTO OCBEIIEHHO CTh HEraTUBa TP U
OJ/IHOM UCTOYHUKE CBETA B KOMHP OBATHLHOM CTaHKE Y MEHBIIIAETCS OT €0 IEHTPa K KpasM.

[TepemecTM MCTOYHMK CBeTa B MOJOXEHHE L,, OTUEro Jlyud cBeTa OT Hero OyIyT Majgarh Ha
TOuKy 7, HEraTMBa MOJ YIJIOM (@, KOTOPbIM MeHbIlIe yria ¢, . B 3ToM cilyyae OCBEIeHHOCTh B TOUKE
T, mo 3akoHy OOpaTHBIX KBaapaToB OyJeT MEHbIEe, yeM B Touke 7; (MpH yCIOBUH pPaBEHCTBA
IT;=TT,), HO paBHOMEP HOCTb OCBELICHHOCTH HEraTuBa CTaHET JIy Yllle, TaK KaKk CoS, OoJblIe Cosc, .
CrnenoBarenbHO, YeM Jajiblle OT UCTOYHHMKA CBETa HAXOAWUTCS HEraTuB, TEM paBHOMepHee OH OyieT
ocBetlieH. OTHaKO OJHOBP EMEHHO CHJIbHO Y MEHBIIIUTCI YPOBEHb OCBEIIEHHOCTH HEraTuBa, YTO BHI3OBET
HEp AIMOHATIFHO € Y ITIMHEHHE BBIAEPKKHU NpH medaTu. [1o3toMy, 4ToOBI NpH mMeyaTd MOJIb30BATHCT
HOpMaJIbHBIMU BBIJIED KKaMH, B KOMHP OBaJbHOM CTaHKE C OJHHM HCTOYHHKOM CBETa IOIly CKaeTcs
HEKOTOpasi HEPaABHOMEPHOCTh OCBEIICHHOCTH HEraThBa, OOBIMHO He mpeBbimaromias 10%. Takas
HEp aBHOMEP HOCTh OCBEIIICHHO CTH HEraTHBa IMOJTY YaeTcsl, KOT/Ia HCTOYHHUK CBETA B KOITHP OBAJbHOM

cranke uig popmara 9x12 cm HaxomuTcs Ha paccTositHMM 16 cv OT HeraTwBa, a Juid (opmara
13x18 cm — Ha 24 cm.

Jlns  HeraTuBOB OONBIIOrO pasMepa OJHOTO MCTOYHHMKA CBETA B KONHUPOBAJIBHOM CTaHKE
HezocrarouHo. OOBIYHO B KOMMPOBANBHBIX CTAHKaX Ui HeratuBoB 18x24 cm wu BbIme
yCTaHAaBJIMBAIOT IIATH AJIEKTPOJAMIL, NPUYEM LEHTpadbHAs AOJDKHA ObITH 0ojiee MOIIHOH, YeM
yJIOBBIE.

Puc. 104

3aRIcuMoCTh PaBHOMEPHOCTH OCBEUICHHOCTH HEramiBa OT PacCTOSHUA HUCTOYHUKA
CBC€Ta

Ly DneKTposiaMiibl  KPEeIsiTCI HEMOJBIDKHO WIM B IaTpOHax,
JIOTTy CKAIOILUX UX IEp EMELIEHHUE 10 BEP TUKAIU. T aKkoe y CTp OMCTBO MO3BOJISET, U3MEHSASL P aCCTOSIHUE
TEX WIH UHBIX JIAMIT OT HEraTuBa, 100 MBaThCsl paBHOMEP HOM O CBEIIICHHOCTH CBETOYYBCTBUTEIHLHOTO
crnost (hoToOyMaru Mpu MeyaTd HeraTvBa ¢ HEP aBHOMEP HOM ONTUYECKOH TIIOTHOCTHIO U TEM CaMbIM



3HAYUTEHLHO YJIy YIllaTh MO3UTUBHOE M300paxkeHue. J[yist 3Toil 1enu B HEKOTOPBIX KOIHP OBAJIbHBIX
CTaHKaX y CTAHABIIMBAIOT OOJbIIOE KOJIMUYECTBO JIEKTP OJIaMII MOl MOIIHOCTH (Hampumep, mo 2,5
6m), K KaXIOW M3 KOTOPBIX MOJKIIOYEH BBIKIIOYATENb. Y TaKHWX KONHMPOBAIbHBIX CTAaHKOB
BBIP aBHUBAHKUE ONTHYECKUX MOYEP HEHUI HEraTuBa MOXKHO OCYIIECTBIISITH C OOJbIIEH TOUHOCTBIO,
YeM Y KOIMP OBaJIbHBIX CTAHKOB MEP BOM KOHCTP YKLIUH.

DNeKTpoJiaMIlbl ¢ KOJI0OW M3 MPO3pavyHOr0 CTEKJIa MUMEIOT HAalpaBJICHHBIA CBETOBOW TIOTOK,
KOTOP bIH JTa€T HEIOCTATOYHO PABHOMEPHY 10 OCBEILIEHHOCTh HeraruBa. [103ToMy B KOMMp OBaJIbHbIE
CTaHKH HAJI0 yCTaHABJIMBATH DJIEKTPOJIAMITBI C MAaTHp OBAHHOW KOJIOOHW WIH, eI JIy 4llle, ¢ KOJIOOoH
U3 MOJIOYHOTO CTekja. Takue 3eKkTp onammbl JaroT auddy3HO-pacCesTHHBIN CBET, a IOTOMY OoJee
PaBHOMEPHO OCBEIIAIOT HEraTUB.

YT0OBI BO3MOKHO JIy UIIIe BHIP OBHATH OCBEIICHHOCTh B IUIOCKOCTH HETaTHBA, B KOIHP OBATLHOM
CTaHKE Yy CTAaHABJIMBAIOT CTEKJIO, MaTUP OBAHHOE C JIBY X CTOP OH, MJIM MOJIOYHO € cTekI1o. Ero kpenst
Ha pacCTOSTHUM 5S—6 cm OT HeraTtuBa.

OnHako NpPUMEHEHME TAaKMX CTEKOJ, a TaK)Ke DJJIEKTPOJaMIl ¢ MAaTOBBIMM WJIN MOJIOYHBIMU
Oa/yoHaMU yXy JIIAeT pa3pelieHHe MEJKUX JleTaledl Ha MO3UTHMBHOM n300paxkeHnu. Hampumep,
Ha, (hoToOTHEUaTKEe pe30JIbBOIPAMMBI, IMOJTY4YEeHHOM B aud(y3HOM CBeTe, paspelieHue JMHUN
NPUMEPHO BJIBOE MEHBILE, YeM Ha OTIIeYaTKe, MOJyuYeHHOM IIPpU HampaByieHHOM cBere. Kpome
TOTO, TIPW HANpPaBJIEHHOM H3]IyUY€HUH HEJOCTATOYHO TMOJHBIA KOHTAaKT MeXTy (oToOyMaroi u
HEraTUBOM HE OKa3bIBa€T CTOJIb OOJIBIIOTO BIIMSHUS Ha pa3pelleHHEe MENIKHUX JeTaleil, Kak B
cimyudae riedyatu B 1uddy3HoM cBeTe. B aToMm GeccriopHOe Mp euMy IIECTBO MeYaTy B Halp aBJICHHOM
CBETE.

Puc 105.

Cxema 0CBETUTEIbHOM CUCTEMBI B KO TMPOBAJIBHOM CTAHKE IJIs1 O CBEIICHUA

MaJjio pOpMAaTHBIX HETATHBOB HAIIPABIICHHBM CBETOM: /— HCTOYHHK CBETa, 2— OTP K areilb
cBeTa, 3 — KOHACHCOp, 4— OTpakaroliee 3epKajino, 6— 00bEKTUB, IPOCLUPY OLIMHA CBETOBOMN MOTOK B IKCTIO3UIMOHHOE OKHO, B —
nuagpparma,orpaHuIMBaOIIAs CBETOBOM TOTOK, TIOCTY AU B KAAPOBOE OKHO 7

K coxanenuro, kpymHO()OpMaTHBI HETaTUB HEIh3s PABHOMEPHO OCBETUTH HAIp aBJICHHBIM
CBETOM B KOINHMPOBATLHOM CTaHKE OOBIYHON KOHCTPYKLIHMHU. DTOTO MOXKHO JOCTHYb TOJNBKO C
MOMOUIIBIO CJIIOKHOM M TPOMO3JKOM ONTHYECKOW CHCTeMbl. JlJId medaTu K€ KOHTAKTOM KONHWA C
Mano(OpMaTHBIX HETaTUBOB TMPH MUKPOPHILMHUPDOBAHUM TEKCTOB LIENECOOOPaBHO P UMEHSITh
KOMHP OBAJIbHBIE CTAHKM C OMNTUYECKUM OCBETUTENIbHBIM YCIpOMCTBOM. Ero mpumMepHas cxema
npuBeaeHa Ha puc. 105.

JlaHHass omTHyeckas CHCTeMa OCBellaeT MaloGOpMaTHBI HEraTUB PacXOJMIIUMCI IyYKOM
HampaBJICHHOTO cBeTa. B HEKOTOpBIX TOJOOHBIX YCIpOMCTBaX TaKOW IMy4YOK CBETa 3aMEHEH
Tap AJUIENIbHBIM [Ty YKOM HAIIp aBJIEHHOI'O CBETA. Y CTAHOBJICHO, YTO P aBPELICHUE JETAIEH IPU IIE€YaTH
Halp aBJICHHbIM AP AJUIEJIbHBIM IIYYKOM CB€Ta [0 CPaBHEHUIO C TM€YaThl0 P acXoIIUMCS
HAIp aBJICHHBIM Iy YKOM CBETA OTIMYACTCS KpallHEe HE3HAY UTENbHO.

Hano 3ameruth, 4TO CTENEHB pa3pelieHUs] AETAJIEH UrpacT CyLIECTBEHHYIO POIb B TEXHUYECKOU
(dhoTorpabum; B Xy JIO)KECTBEHHOM — €€ 3HAYCHUE MEHbIIE: M300p aKEeHHe, XOPOoIIee C ICTETUICCKON
TOYKH 3p EHIs, MOXKET IMETh HEOOJIbIIIOE YHCIIO MEIKHUX JETall eid.

Jnst uckimoyenus 3acBeTKH (HoTo Oy Mar mep 1 nevaTbio U JIsl TP aBUIILHOTO, 0€3 TIep eKOCOB ee
yKJIapIBaHUs] Ha HEraTHB B KaXKIbIM KOIMUPOBAIbHBIN CTAHOK yCTaHaBJIMBAETCS SJIEKTpoJiamIia ¢
KOJIOOH U3 CBETIIO-KP aCHOTO CTEKIIA, CO3MAIOINIAS HEAKTUHUIHOE OCBEIICHHE.

BerHSISI YaCTb KOMNMPOBAJIbHOI'O0 CTaHKa COCTOWUT M3 pPaMKH, B KOTOPYIO BCTaBJICHO TOJICTOC
3CPKAJIbHOC CTCKIJIO. Ha Hero KJIaayT HCT aTuB. HaI[ CTCKJIOM K KOPIIyCy CTaHKa KpCIMTCA Ha



MNETIA X MP KDKMMHAA KpP bIIIKA.

Ee nHaznauenne — mioTHO MpKuUMaTh (OTOOyMary K HeraruBy M T€M 00ecredyrBaTh TMOJTHY O
PE3KOCTh M300p@KeHUs Ha BCel moBepXHOCTU (hoTooTneuatka. Kpome Toro, yem mydie KOHTaKT
MEXIy CBETOUYYBCTBUTENIBHBIM CI0eM (OTOOYy Marv M MY JIbCHOHHBIM CJIOEM HEraTuBa, TEM MEHBIIE
MEKIIOBEP XHOCTHOE OTpP &)KEHUE CBETA, BHBHIBAEMOE HEPOBHOCTHIO MUKpPOpelbeda 3THUX CI0EB, YTO
MO3BOJIICT TMOJy4YaTb Ha TIO3UTHBE Oonbinee paspemenue netaneil. Ecinu  porodymara
HEZOCTAaTOYHO IUIOTHO MpIDKAaTa K HEraTUBY, TO HAa (DOTOOTIEYATKE MOKET BO3HMKHY Th YaCTUYHAS
HEp €3KOCTh M300p &KEHHSI B OJTHOM MIIM B HECKOJIbKMX MecTaX. Takas 4acTUuHas Hepe3KOCTh Jalle
BCEro oOp a3y eTcs Ip U MevaTH ¢ KpynmHO(pOpMATHBIX CTEKJIHHBIX HEraTUBOB, TIOTOMy 4TO (pop MaTHOE
CTEKJIO BCEra MMeeT HEKOTOpYIo cTpeny mporuda. Ha ruieHOuHBIX HeraTuBax MpH TeYaTd 3TOT
e eKT BO3HUKACT P &XKe.

Jist yny dimeHus Tp 'oKUMa Ha BHY TP €HHIOIO CTOP OHY paMKHU HAaKJIEUBAIOT (EeTp, TOJCTOE CYKHO,
ry0Jary o pe3uHy WIM Ha HeH YKpeIUISIOT PE3UHOBYIO MOAYIIKY, Haay BaeMy 0 BO31y XoM. UTOObI
¢oToOyMara He cmellagach BO BpeMsl NPWKHMa €€ K HETraTUBY, NPIWKUMHYIO KPBIIIKY C MATKOM
MOJIKJICHKOM JIeTIal0T TBOMHOM, a KP BIIIKY C ITHEBMATHUECKOM MOy KO MOABEIIMBAIOT MO HEKOTOP bIM
YTJIOM Ha IIap HAP € K pbIYary Ip IDKUMA.

Jns  skcrnoHwpoBaHus (POTOOyMaru SJIEKTPOJaMIlbl OEIOTO CBETa BKIIFOYAIOTCSA KHOIIKOWM,
Y CTAHOBJICHHOHM Ha KOPIIy Ce KOITMP OBAJTbHOTO CTaHKA, WIIW €ro TP WKUMHOW KP BIIIKOH, B KOTOPY O
BMOHTUPOBAH KOHTAKT. Y HeaBTO MaTU3UPOBAHHLIX CTAHKOB IIPOAODKUTCIIBHOCTE BBIICP KKHU
OTIp €/IeJSIETCS 10 CEKYHIOMEPY WIH CYeTOM BpEMEHH. ABTOMATHYECKHE KOMHUPOBAIbHBIC CTaHKH
cHa0X eHbI p eJie Bp eMEHH, KOTOP bIM BBIJIEp KKa TOYHO perympyercs. Pere BpeMeHn OJ0KHUp Yy eTcs ¢
DIIEKTP OJIaMITIaMH O E€JIOTO CBETA, W NMPHU HAKATUM TP KAMHON KPBIINIKK HA KOHTAKTHl BKIFOYCHHS
CBETa aBTOMATHYE CKU SKCIIOHUPY FOT YHCIIO CEKY HJI, Y CTAHOBJIIEHHBIX Ha 1 ep Oiate.

54. TEXHUK A IIEYATH HA KOITUPOBAJIBHOM CTAHKE

Ocaerenne GoroaabopaTop M HEAKTUHMYHBIM CBETOM IPU KOHTAaKTHOW MEYaTd TaKoe ke, YTo U
TP ¥ TIp OEKLIUOHHO 1.

[Tepen meuathio B TIEPBY IO OUepeh HANO yOEAUTHCS B TOM, YTO dMYJIbCHOHHBIN CIION HEraTuBa
COBEpLIEHHO cyX0H. Ecnu OH maxe ciierka BIIaXHBbIH, TO NeYaTaTh HENb3sl, TaK KaK B 3TOM CIIy 4ae
CBETOUY BCTBUTENbHBIN CJ10M ()OTOOYyMaru MpHUKIEUTCS K IMYJIbCHOHHOMY CJIOI0 U HEratuB Oy JIeT
ucriopueH. Korjma omepaTuBHOCT, paboThl TpeOyeT meyaTd ¢ MOKPOTO HeratuBa, MOJIb3YIOTCS
1P IEMOM, OITMCaHHBIM HIXKE.

3areM OMpENeNnsioT, K KakoW TpaJalMOHHOW KaTeropuH OTHOCHUTCS HETaTHB, IIOJIb3YsCh
yKa3aHUsAMU, JTaHHBIMU B § 14, U pemaro T, MOKHO JIM HET aTUB Te4aTtaTh Cpasy, HWiIM OH HElpUrojeH
JUTSL 9TOM TIeTTH, WIIH K€ €r0 HeoO XOIUMO TIp €Bap UTEJIHHO MOIBEPTHY Th KAKOK-JINOO 00p aboTKe.

Ecnu Heratus Ge3 nedekToB, TO Mepes NeyaTtbio ¢ Hero y JalsoT BJIAXKHBIM TAMIIOHOM IISITHA U
MOJTEKH, KOTOPBIE MOYTH BCEra MMEITCS HA CTEKJIIHHOM WIM LEIUTy JIOMIHOU ero cropoHe. Ilpu
ATOM HAJI0 CIEIUTh, YTOOBI Ha 3MYJIbCHOHHBIM CIOH HEraTHBa HE MOMANa BOJA WIU PacTBOpP M
YUCTKY, TaK KaK JKEJaTWHAa OYEHb T'MI'POCKOIMYHA. OMYJIbCHOHHBIM CJIOM HeraruBa JaXe IpU
HEOOJIbIIOM YBJIQKHEHUN CTAHOBUTCSI OYEHb JIUIIKUM, M K HEMY JIETKO INpHUKJIEUTcs: (HoToOyMmara
npu neyatu. B aTom ciyyae Heratus Oy 1eT UCTIOp YEH.

[Tocne moAroTOBKM HerarvBa K Me4aTH BHIOMPalOT HEOOXOIUMBII COPT M HOMEP KOHTP aCTHOCTH
¢dboToOy Maru, PyKOBOJICTBYSICh yKa3aHWSIMH, JaHHBIMH B § 34. 3areM Ha 3€pKalIbHOE CTEKJIO
KOTIMPOBAJIBHOI'O CTaHKAa KJIAAyT HCraruB OMYJIbCHOHHBIM CJIOCEM BBCPX W BKJIIOYANOT
HEaKTUHUYHOE OCBEIICHHE, YTO TMO3BOJIUT MPaBWIbHO, 0€3 MepEeKOCOB YJIOXKHUTh Ha HEro JHUCT
¢oroOymarn. Ecnu monmoxuTh HEraTuB MOJUIOKKOH BBEPX, a SMYyJIbCHOHHBIM CIIOEM BHH3, TO
n300p akeHue Ha (POTOOTIIEYaTKE MOy YUTCSI HEP €3KKUM IO BCEMY TIOJIIO.



@®oToOyMary Ha HEraTWB KJIAJyT CBETOUYBCTBUTEIbHBIM CIIOEM BHH3. 3aTeM OCTOpP OKHO
OITy CKAlOT TPIDKMMHYIO KPBIIIKY KOIHMPOBAIBHOIO CTaHKa. [Ipu 3ToM Hamo cieauth, 4TOObI
¢oTobyMmara He caBuUHyJach ¢ HeratuBa. Korja onHa OyJer IUIOTHO NpWKaTa K HEraTuBy,
aBTOMATMYECKH BKJIIOYAETCsl OENbIii CBET U €€ HKCIIOHHUPYIOT HyKHOE KOJIMYeCTBO cekyHn. Ecnu
($hoTOOYMary MoJOKHUTh Ha HETaTUB IMOJIOKKOM, T. €. CBETOUY BCTBUTEIIbHBIM CIIOEM BBEPX, TO NP U
HEOOJIBIIION BBIJEPIKKE M300p aykeHre Ha (DOTOOTIEUaTKe He Moy yuTcs. JiuTenbHast ke BBLAEP KKa
nact cnalblid ¥ Hep €3KHi MTO3HTHB.

[IpowusBona neyaTh, HAAO CIAEAUTH 32 YUCTOTOUM PYK, TaK Kak IPA3HBIC U MOTHBIC MAJIbIBI TAIOT
Ha (DOTOOTIEUATKE MMOYTH HEY CTP AaHMMBIE TSI THA.

Beiiepkky mpu TiedaTd omp eeNsoT, PYKOBOJCTBYSICh YKa3aHUSIMH, JaHHBIMA B § 32, win
Iy Te€M TIp 00.

s STOM Lenu SKOHOMHEE TOJIb30BAaThCI HE LENbIMH JHUCTaMU (poToOymaru, a MmojocKaMu
nmp uHOM 3—4 cm. IToocKy Ha HeraTwB KJaay T Tak, 9ToObl OHA JIETJIa Ha 1P 03 a9HbIC U TUIOTHBIC
€ro 4YacT, T. €. HUCIOJBb3YIOT B KauyeCTBE KpUTEpHUS s OMpEIeNieHUS BBIICPIKKUA OOIIy 0
(MHTErp ATbHYI0) ONTHYECKYIO IUIOTHOCTh HeratMBa. HauWHAIOT ¢ MUHUMAIBHON BBIICD KKH,
BETMYMHA KOTOPOM 3aBUCHT OT ONTHYECKOM IUIOTHOCTH HeraruBa. Hampumep, Korja Heratus
npo3padnblii, a (orobymara OpomocepeOpsiHasi, TO OJKCHOHHUPYIOT ¢ 1 cex. Ecnu nHerarus
CpE€HEIIOTHBI, — C 2—3 CeK, a oyeHs IUIOTHBIN — ¢ 4—5 cek. Bwimepkky BTOpOi u
TOCIIEY FOIIUX TP OOHBIX MOJIOCOK (HOTOOY Maru y BeTMIMBAIOT KKIBIN pa3 BABOE. UTOOBI BO Bp eMs
NP OSIBJIEHUSL HE Tep eIy TaTh TMOJIOCKH, Ha MOJUI0KKE (POTOOY Maru OTMEUaroT I OAO0KUTENbHOCTD
JKCNOHWpOBaHWs. Hanmucn Hago JenaTh YEepHBIM MSITKAM — Kap aHJamoM. XWMUYECKUM
TMOJIb30BaThC HEMB3S, TAK KaK OH OKPacUT U300p aXKeHHe.

Ilpu mnewatm Ha xM0poOpoMocepeOpsiHON MWIM XiIopocepeOpsiHoi  (poToOyMmare HavaibHas
BBIJIEP KA JOJKHA OBITH O0JIbIIIe, YeM JIst Op oMocep e0psiHoi (hoTOOY Maru.

DKCHOHUP OBaHHBIE MOJIOCKH Ha OpoMocep eOpsiHoi (oToOy Mare Imp OSBIISIIOT B mp osBuTene Ne |
JIBE MUHY ThI, @ Ha OCTaJIbHBIX COpTax (oTOOy Mar — OJIHY MUHYTY .

YtoObl u30exarh HCOOOKCIIOHUPOBAHUA TNIPH NIEHYAaTH, HANIOMHMHACM, YTO MPH HCAKTUHHUIHOM
OCBCIHICHN (bOTOJ'Ia60p aTOp UM IIP OABJIICHHOC IMMO3UTHBHOC I/I306p AKCHHUC BBITJIAOUT 0oJiee TIOTHBI M,
YCM NP U JTHEBHOM WJIX SJICKTP HHECKOM OCBCHICHWH.

[IpaBWIbHO 3KCIIOHMP OBAHHOW CUMTAETCsl Ta MoJjiocka (hoToOymaru, Ha M300p aKEHUH KOTOP Oi
BOCIIP OVBBEAICHO MAaKCUMAJIbHOE YHCIIO JAeTaledl B CBETax W TEHIX, MMEIOIIMXCS Ha HEraTHBE.
Brinepikka mamna, eciii TWIOTHOCTh M300p akeHHss HeOObINas U B CBETaxX HET jaetaneil. Beiaepxka
BEJIMKA, €CIIU N300 aKEHNE OYEHB TUIOTHOE, @ €r0 CBETAa M TEHU HE3HAYMTENbHO OTJIMYAIOTCSl APYT OT

Jpyra.

O mpaBUIBLHOCTH BBIZEP KKH MOYKHO TaK)Ke CyAUTh U TIO CKOPOCTH 00pa30BaHUS M300p HKCHHA
NpU HEAOAEP KKE OHO HaYHMHAET MOSIBISATHCS Yepe3 HECKOJIBKO MHUHYT MOCIE MOTpY KEeHHs Mp o0kl B
NPOSIBUTENb W €ro IUIOTHOCTh PAacTeT MEAJICHHO; KOIJa JIOMyIIeHa Iepeep kKka — H300p aKeHHe
TMOSIBJISIETCSL Y€ €3 HECKOJIbKO CEKY HIl U OOBIYHO CTAHOBUTCS OY€Hb IUIOTHBIM, 3aBY aJIUP OBAHHBIM; B
ClTy 4ae HOp MaJIbHOM BBIIEPKKHU (HOp MUpOBaHHE U300p akeHUs1 Ha Op omocep eOpsHbIX (hoTOOY Marax
3aKaHYMBaeTCs 4yepe3 2 MuH, a XJIop 0-0Op omMocep eOpsiHBIX U Xi10p ocep eOpsiHbIX — uepe3 1—1,5 mun.

Ecnu mpu pasHeIX BBLAEPIKKAX HENMb3S TOJNYUYUTh TPOOY C XOpOILIMM H300p &KEHHEM, TO 3TO
03Ha4aeT, 4YTO HCIOJIb3yeMbli HOMEp (OTOOyMard No KOHTPACTHOCTH HE MOAXOJWT K HHTEpBaly
IJIOTHOCTEW Heraruea. B 3ToM crmyuae genailoT npoOy Ha Jpyrom Homepe (oToOymaruy,
PYKOBOJCTBY 5ich yYKa3zaHusimu § 34. [10 yCTaHOBJIEHHOM BBIIEPKKE IMEYATAIOT MOJHBIN Kaap. OTcuer
BBIJIEP KU TaKOH XKe, KaK ¥ TP ¥ TP OEKLIMOHHOM nevyatH (cM. cTp. 221).



[Heuyats ¢ Mokporo HeraTuBa. Eciu Tpelyercst ¢pouHO 1Oy YuTh (HOTOOTIEUATOK, TO, OKOHYHB
NpPOMBIBKY HEraTHBa, CHUMAIOT C €r0 3MYyJIbCHOHHOTO CIIOsl (pUIbTPOBAIbHOM OyMaroi H3JIHIIEK
BOJIbl. DTO J€IAIOT JUI TOTO, YTOOBI HA CHUMKE He ObUIO MATEH OT Kalellb BOJbl. 3aTeM Ha HEeraTHB
KJIaIy T JUCT (hOTOOY Maru, np eBap UTEIbHO Pa3MOUYCHHbIM B YUCTOM BOjie OK0JO 1 mun. V3muiek
BOJIbI ¢ (oTOOyMaru Takke CHUMAIOT (GWIbTpOBaIbHOM Oymaroil. Ilocie dero sKkcmoHMpYIOT,
co0Ir0/1as1 TE JK€ MPHUEMBI, YTO U NP U MeYaTH C CyXOro HeraTuBa.

DKCIOHUP OBaHHY IO (pOTOOY Mary BMECTe C HETaTHBOM IMOMEIIAI0T B KIOBETYy C YHCTOW BOJOW U
Tam oTHenstoT (oroOymary OT HeratuBa. 3ateM (poToOymary MpOsSBISIIOT OOBIYHBIM CIIOCOOOM.
Herarus HCIOJIb3Y FOT HCTIOCP CACTBCHHO IJI MOIY YCHMA BTOP OO0 CHUMKA WJIN CTABAT €0 B CTAHOK I
CY IIIKH.

[Ipenynpexnaem, 4To eciiu HaIOOHOCTh B CP OYHOM NIeYaTH BO3HUKAET, KOT/1a HEr aTUB MOCTaBJICH
Ha CYIIKY W BO BPEMs €€ YaCTHYHO TOJICOX, TO 3THUM IPHUEMOM T0JIb30BaThCsl HENb3S 10 TP MUUHE,
y>Ke M3BECTHON yuTaTeno. Takke Helb3sl YaCTUIHO BBICOXIIMM HEraTUB pa3MauyuBaTh B BOJE, TaK
KaKk B 3TOM ciayuae OyJieT pe3Ko BWIHA TpaHuIla paszjeia MEKIY BBICOXIIUMHU M HEBBICOXIIUMU
ydacTkamu HeratuBa. OHa Hey CTp aHMMa HUKaKUMH CIIOCOOaMU KCIIp aBJICHUSL.



Kpamko paccmompena xumusi nposenenus u 3axpeniieHus ¢omodymae.
Onucanvl ceolicmea pasIuyHbIX MUNOE NPOAGIAIOWUX U 3AKPENTAIOUUX
pacmeopos, npueeo eHvl UX p eyenmsl, UCNOAb3yemble 8 HO3UMUBHOM Npoyec ce.
Hsznoocena cywyHocms  npomwieKu U cywku gomoomneuamkos. Jlanvi
npaKkmudeckue IKAsaHus, KOMOpuMU cledyenm PYKOBOOCMB08AMbCA Npu
NPOAGLEHUU, 3AKPENIEHUU, NPOMbBIBKE U CYUKe NO3UMUBOE.

OBPABOTKA ®OTOI'PAONUYECKUX BYMATI

55. XUMMS ITPO SABJIEHUA

Xumus IIp OSABJICHUA (1)OTO6YMaF B MNP UHOUIIC HUYEM HC OTIIMYACTCA OT IMPOABICHUA HETaruBHBIX
¢doromarepuanos. [IposBurenu s (HoOTOOyMar Takke COCTOST W3 BEIIECTB: I OSBISIOIICTO,
COXp aHSFOILETO, Y CKOP SFOIIETO M MPOTUBOBY JTHPYIOIIIETO.

B mo3utuBHBIX mposiBUTENSX s (poroOymar Hambosiee 4acTo YMOTpeOIIIOTCS CIIedy FOIIre
BEIIIECTBA!

NP OSBIBIIONINE —  2UOPOXUHOH,  (DeHUOOH,  Memos,  NApAaMUHOpeHon, — amudor W
IMUNOK CUBMUTNAPAD EHUNEHOUAMUH-CYIbham, WCTIONB3Y MBI WCKITIOYHTEIIFHO B PAacTBOpax s
TIp OSIBJICHUSI CAMOBHP UPY FOLIMXCS Op oMocep eOpsiHBIX (hoTOOYMAT;

COXpaHSIOIIEe — CYIbhum Hampusi;
Y CKOp SIFOIINE — YeaeKucavii Hamputi (Coaa), yeaekucavitl kaaut (ToTarm),

MPOTHBOBY ATHPYIOIIHE — OpoMucmblil  Kaaut, peice WOMUCTBIN Kaauii W OeH30mpuasoi.
CooTHOUIEHNE 3TUX BEIIECTB

B TIO3WTHBHBIX TIPOSIBUTEISAX TMOJOMPAETCs TAaKUM, 4YTOOBI TIPU OTHOCHTEIHLHO OBICTpOM
nposiBieHnd (poroOyMarn OHM JaBaid Obl MPUSATHBIA JUIsl TJa3 TOH (IBET) W300pakeHWs Ha
(doTooTreyarke.

PaccmoTp M, Kaky o poJib B TIpOIlecce MPOSBIICHHUS WIPAlOT BEIICCTBA, BXOISAIINC B TP OSIBUTEIH
i poTody mar.

Cywnocms  npoyecca nposieneHus COCTOMT B BOCCTAHOBJIEGHMM TaloreHuga cepedpa B
MeTaiunaeckoe. [10CKOIbKy p eakIMy BOCCTAHOBJICHUS Y BCEX TAJIOTEHUIOB cepe0pa HACHTHYHBI, TO
B JalbHeiieM OyJyT paccMaTpHBaThCsl TOJBKO PEaKLIMU MEXIy OpOMHCTBIM cepedpoM U
TIP OSIBIISTFOIIIMIM BEIIIECTBOM.

BoccranoBienne meramnuueckoro cepedpa TMPOUCXOAUT Ha TMOBEPXHOCTH MHKP OKp MCTAJLIOB
CBETOYYBCTBUTEIHLHOTO CJOS B P €3yJIbTaTe HEMIOCP €ACTBEHHOTO B3aMMOICHUCTBHSI OpOMICTOTO cepedpa
C MpOSBJSIIONIMM BellecTBOM. [lpyu Hanmuuuu B mposiBUTENE pacTBOpUTENss Op oMHUCTOTO cepedpa,



HarpuMep Cy Jib(GuTa HATP Usl, cep eOp O BOCCTAHABIIMBACTCS U U3 PAcTBOPa.

B ocHoBe mposiBiICHUS JIGKUT peakuysl MeXIy HOHaMH OpOMHUCTOro cepedpa U Ip OSIBISIOLIETO
BemiecTBa. Hamomanm, 9ro Op omucroe cepedpo (AgBr) uMmeer KpUCTAUIMIECKOE CTp OCHUE M YTO Ha
IrpaHsX €ro KpHCTALINYECKOM KyOHYecKOl pelIeTKH pachoyiokKeHbl IPYT MPOTHB Jpyra HOHBI
cepebpa, MMEIOIIHE TIONOKHTETbHBIN 3apsi (Ag), H HOHBI GpOMa ¢ OTp HLATeNbHbIM 3ap a10M (Br).
Monekynbl ke mposBistomero BemectBa (Red) mpu pactBopeHMM B BOJAE JAHMCCOIMHMPYIOT B
IIEJIOYHOM CpeJie Ha MOHBI TP OSIBJISIIONIETO BEIIeCTBa U BoAopoja. [Ipu 3ToM HOH Ip OSIBISIOLIETO
BEIIECTBa, NpHOOpeTas OT BOJAOPOAA DJIEKTPOH (€), CTAHOBUTCS OTPHIATEIBLHO 3apsDKCHHBIM:

Red:[(RED vey +H*|

BoccranoBnenne moHa cepeOpa B atoMm cepedpa (Ag) MpOHMCXOAWT 3a CUET MOTEPU ANEKTPOHA
HMOHOM TIp osiBJITOIIero BemiectBa (Red+e), KOTOpbBId, Tepsst €ro, OKHUCISIETCS B COCIMHCHUE, HE
oOranaromiee TMPOSBISIONIEH CIIOCOOHOCTHIO, OTYErOo MPOSABUTENH BO BpEMS HCIHOJIb30BAHUSA
nocreneHHo ucromaetcs. Mon Bomopoma (H'), o6pasoBaBmmiicss B pe3y/bTare AMCCOLMALIAN
NP OSIBISIIOIIETO  BEIIECTBA, B3aUMOJICHCTBYST ¢ HWOHOM Opoma (Br’), pacrmoyio)KeHHBIM B
KP UCTAJUIMYECKOM pelieTke OpoMucToro cepedpa, Jaet Op OMUCTOBO-I0pOIHYy 0 kKucinoty (HBr). B
pe3ylibTaTe 4ero OKoJ0 KpHucTaja OpoMHuCcTOro cepedpa co3maercs KHCNas peakiys pacTBopa U
NpoLeCC BOCCTAHOBJICHMS TpEKpamaercss WM O4eHb 3amesiercsi. Ho Onarojaps Hamuuuio B
nposiBUTENE MIET0YM OpPOMHCTOBOJIOPO/HAT KHUCIOTA HEMEUIEHHO €0 HEeWTp a3y eTci, OTYero
TP OLIECC TP OSIBJICHUS TP OTEKAET HEMp €p BIBHO.

[IpoaykTomM HEWTpanm3alMy SIBISIOTCS OpOMHABI: B TPOSBHTENE C YTJICKHCIBIM HATpUEM
(comoit) — Op OMUCTBIN HATPUil, a C y IIEKUCIBIM KaJlMeM (T0TaloM) — Op OMUCTBIH KaJInif.

Ponp menoun He orpaHWYMBAETCs TOJBKO HEWTpaiau3anueil Op OMUCTOBOJOPOIAHON KHUCIIOTBHI.
Ee 3HaueHue np u 1p osiBJIeHUH O0JIEE NP OKOE.

Bo-nepBhIX, 1Ie0Yb CO3Ja€T OTp €/IENIEHHY I0 KOHLIEHTP allii0 THAP OKCHIBHBIX M BOAOP OJHBIX
WOHOB, OTpeEeNsIeMy0 BEIMYMHOW BOJOPOIHOTO MOKa3aTess, o003HadaeMoro cumBoiiom pH.
BennunHoii Bogop 0HOT0 MOKa3aTessl Xap akTep U3y I0T p €aKIMIO PacTBopa, a IMEHHO:

pH—=1 2 3 45 & 7 B9 40 11 12 13
I A TR I INRLITLRY IJ
;;EILH.!I.“I!]IL‘ HIM - pacTRoTa FHUEIPACIIHG |.1|.||.=:1|:|'t|—-"r
HOCTH ACIROQA HIETE pacTaépa

JU1s1 KaXmoro Ip OSIBJISIIOLIETO BEIIECTBA CYIECTBYET HEKoTopas BenuuuHa pH, HaumHas ot
KOTOPOIl MpOsBIIAIOIIEEe BELIECTBO CHOCOOHO MposBIATH. Tak, i amuiona BenuuuHa pH
3HAYUTENBHO MEHbIE 7, T. €. aMHIO0J MOXKET MPOSBIATh B KHUCIOH Cpelne, METOJ HAauyWHAET
nposiBJATH Npu pH 0KoJ10 7, T. €. NOYTU B HEUTP aJIbHOM Cp e, a TUAP OXUHOH — TOoNIbKO ¢ pH=9,
T. €. B LIEJIIOYHO M cpene, U T. 1.

Bo-BTophiX, yem Oonbme BenuunHa pH pactBopa, Tem BbIlIe KOHIEHTpAallMM HOHOB
NPOSABIMIIONIETO BEIECTBA, a CIENOBATEIbHO, TEM ObICIpEE IPOMCXOIUT BOCCTAHOBJICHUE
raJlOreHUJI0B cepedpa, YTO oOOecredyMBacT MONy4YEHHE 3a KOPOTKOE BpeMs I OSIBJICHUS
MaKCUMaJIbHOTO nouepHeHus: (potolymaru. [103ToMy B O3UTHUBHBIE P OSIBUTENH ILIEJI0Yb BBOIUTCS
B KOJIMUECTBE, oOecnieurBaroieM 00ib1ly ro Benuuudy pH pactBopa, Harmpumep mnposButenb Ne 1
(tabn. 4) numeer pH = 10,4. [IlpumepHO TaKyro k€ BEIMYMHY BOJOPOJHOTO MOKA3aTeNsl UMEIOT
IO3UTUBHBIE MPOSIBUTEIM JAPYIOIO0 COCTaBa, MHCIOJb3yeMble JUIsl MaccoBo 00palboTku
(oTOOTIEUaTKOB.

B-Tperpux, B MO3UTHBHBIC INpPOSBHUTEIM OOBIYHO BBOJAWTCS YIJICKHCHTAs INENOYb (coma WU
roTarnr), 00eCIieunBaroIIas XOP oIy KHUCIOTHO-OCHOBHYIO OydepHYr0 eMKOocTh. HamomumMm, 4TO
Takasg Oy(depHas eMKOCTb IpOSBHUTENS OMNpenensieT KOJIUYECTBO Op OMUCTOBOIOP OJHON KHCIIOTHI,



KOTOpPOE MOXKET ObITh HEHTpaan30BaHO Mienouybto Oe3 cHwkenust pH pactBopa. [IposBurens c
BBICOKOM KHCIIOTHO-OCHOBHO#M Oy (epHOH eMKOCTbIO OTIMYAeTCS IOCTOSHCTBOM CKOPOCTH
NP OSIBIEHUSA, T. €. CTa0WIbHOCTbIO pabOThl, KOTOpasi SIBIIETCS OJHUM W3 OCHOBHBIX TpeOOBaHUN K
MO3UTUBHOMY TP OSIBUTENIO A7 (hOTOOY Mar.

Y mposiBuTenst ¢ HeOOJBIIOW KHCIOTHO-OCHOBHOW Oy(epHOl eMKOCThIO CKOpOCTb
NP OSIBJICHHUSI TIOCIIe 00pabOTKM HECKOJIBKHUX (POTOOTIIEUATKOB OBICTPO TajgaeT, T. €. JCHCTBHE
TaKMX TPOsSBUTENCH HecTabWIbHO. Malyio KHCIOTHO-OCHOBHYIO Oy(depHyr0 eMKOCTh HMEIOT
TIO3UTHBHBIE TP OSIBUTEN U C €KOW IeJI0YbI0, TIO3TOMY OHH PEIKO HUCIOIB3YIOTCS B TP OSIBUTEIS X
it GoToOy mar.

[lenous, naromas HU3KOoe 3HaueHue pH, Hanpumep Oypa, B mposiBUTENAX Uis GpoToOymar He
NP UMEHAETCS M3-32 MEIJICHHOTO TP OSIBJICHUS.

KoHuenrpanus menoyn B MNO3UTHBHOM IpOsIBUTENE BIMAET Ha LBET (oTooTmeuarka, a
MMEHHO: &) OTHOCHUTEIIHHO 0OJBIIOE KOJIMYECTBO MICIOYH B PACTBOPE B COUETAHUM C HEOONbIIUM
KOJIMYECTBOM OpoMH/Ia CcHOCOOCTBYET MOy YeHHI0 Ha Op oMo cep eOp stHbIX (oTo Oy Marax yep Horo
WIA TOYTH YepHOro IBeTa (ToHa) W 0) HEOOJbIIOE KOJIMYECTBO WIETOYM B COUYETAHUU C
OTHOCUTEIIBHO ~ OOJBIIMM KOJIMYECTBOM Opomuaa [gaeT Ha xXiIopoOpomocepeOpsHbIX U
XJ10p ocep e0p stHBIX (hOTO Oy Marax TeIuIble TOHA.

Ecnu I1€JI049Yb BBCCTU HCIIOCPECACTBCHHO B IPOABUTCIIb, TO paCTBOP MOMCHTAJILHO OKPAaCHUTCA
u3-3a OBICTPOTO OKHUCICHUS TPOSBISIOIMIErO BEHIECTBA B COCOUHEHUs, HE oOnamaronme
NP OSIBJISAIONICH CIIOCOOHOCThIO. JIisi TMpemoTBpamieHus 3TOM peakimu Tepea  PacTBOP CHUEM
TP OSIBJSTIONIETO BEIIECTBA M eEABApUTEIbHO PacTBOPSIIOT cylbGuT Hatpus. Ero coxpassromias
pOJIb 3aKio4YaeTcs B TOM, YTO OH OTHHMAeT KHCJIOPOA OT OKHCIHUBIIMXCS MOJIEKYJI
Ip OsIBJISIONIEro BemiecTBa. [Ipu 3TOM OH mepexonuT B Cyib(har HaTpHsi, HE Yy4YacTBYIONIMH B
NP OSIBJIEHUH, T. €. O Hadajga NpOsIBJIEHUS HEKOTOpas He3HauMTeldbHas 4YacTh CyJb(UTa HATpHUA
pacxoayeTcs Ha 3Ty P eaKluIo.

OmHaKko 3TUM pOJIb CyJb(UTa HATP WSl TIPH TP OSABJICHUH HE OI'p aHUYMBACTCSI.

Bo-niepBBIX, CynbGUT HATPUS SBISIETCS PACTBOPUTENIEM TaJoreHUIa cepedpa U TeM CaMbIM
o0ecTiedMBaeT BOCCTAHOBIICHHE TP OSIBIISIONIMM BEIIECTBOM cepedpa u3 pactBopa. Ero pactsop
UMeeT IeJIouHy 1o peakiuto (pH—9).

Bo-BTOphIX, Cynab(uT HaTpus B HaYadbHOW CTaguu Ipollecca NposiBieHUs oOpasyer ¢
NEPBUYHBIMM TNPOAYKTaMH OKHUCIEHMS MPOSBISAIOLIEIO BellecTBa (C  XUHOHOM — Y
TUIPOXMHOHOBBIX TNPOSIBUTENEH, € XUHOHUIUHOM — Y METOJIIOBBIX, C OUAMUHOM — Y
napaaMMHO(EHOJIOBBIX M T. J.) COEIMHEHMs, OOJajaloume XOpoIled  mp osBiIsroLei
cnocobHoctho. Ilpu nanpHeiiieM MCHONB30BAaHUU MPOSIBUTENSE ATH COEJUMHEHUS BHOBB
pearupyroT ¢ cyJiab()UTOM Harpus, JaBas HOBBIE BEIIECTBA, YXe HE BOCCTaHABJMBAIO LI1E
Op ommcTOE cepeldpo, a TOP MO3SIIITHE TP OI[€CC P OSBJICHUS .

B-tperbux, oH yMeHbIIaeT ayOJeHne >KelnaTHHbl CBETOUYBCTBUTEIBHOIO ciiosi (oToOyMmary,
KOTOP O€ IP OU3BOJIAT IP Oy KThl OKUCIICHUSI TP 051 BJIS FOLMX BELECTB.

Janee cynbGuT HaTpHs TpeNOXpaHseT MpOsBUTEIb OT OKUCICHMS KHUCIOPOIOM BO3IyXa MpH
xpaHeHnH. [103UTHBHBIC MPOSBUTETH C YTJCKHCIOW INETOYbI0 M HOPMAIbHBIM KOJMYECTBOM
cynbdura Hatpust (50—75 2 Ha 1 1) B HEMOJTHO HATMTHIX CKIITHKAX COXPAHAIOTCS OKOJIO MecsI1a,
a C €JIKOM 1IEeNI0Yb0 — B 6 pa3 MEHbIIIE.

Hakonen, nmpu nmanpHeHIeM MCHNOJIb30BAHMM TP OSIBUTENS, KOTJa B HEM OCTA€TCs HEMHOIO
cynb(duTa HATPUA, U3 MPOIAYKTOB OKUCICHUS TIPOSBISIONIMX BEIIECTB 00pa3yIOTCsS I'y MUHOBBIC
KHCJIOTBI, OKP allIMBAIOIINE PacTBOP B Oyp blif IBET.



Brimie Opu10 yKa3aHo, 4TO MPHU HEUTp aTu3anuyd Op OMHUCTO-BOJOP OJTHOM KHCIOTHI 00p &3y FOTCA
Oopomuzbl. Kpome Toro, B coctaBe moyTH JOOOr0 MO3UTUBHOTO TP OSIBUTENSI UMEETCs Op OMUCTHI i
Kanuid (OpomucTelii HaTpuil B (oTorpaduueckoil NpakTHKe HE MpHUMEHseTcs H3-3a OO0JbIIOoN
TUI'P OCKOIIMYHOCTH, OTYEro OH NpU XpaHEHuM paciuibiBaercs). Ero BBoaaT Tem Ooiblie, yeM
BbIIIE IIEJOYHOCTh MPOSIBUTENIE W YE€M BbIIIE€ ByalHpyolas CHOCOOHOCTb HCIIOJIb3YEMOI0O
nposBJstoniero pemecrsa. CpenHss KOHUEHTpalys OpOMHUCTOrO Kayusl B JIUTPE MO3UTHBHOT O
NP OSIBUTENSL COCTABJISIET: HOPMaJIbHOTO cocTaBa — [ 2, TOHHPYIOWEr0o — 2 I' U CHEUUaIbHOI O
HazHaueHus — 10 e.

Ponp Opomuza B mporecce NpOsBJICHUS ABOSKAS U 3aBUCHUT OT €ro KOHLEHTP AU B PacTBOpE.
[Ipu HEOOMBIIIO 1 K OHIIEHTP allii Op OMHUJ] TOP MO3HT BO BpeEMsI TP OSIBJICHUST 0Op a30BaHKE By aJld Ha
dboTobymare, 0cOOCHHO Ha XIOpOoOpoMocepeOpsTHOM M XITOopocep eOp STHOM, BY ajley CTOMYHBO CTh
KOTOpBIX HeOomblIas. 3HauMTelbHAs KOHIEHTpanus OpOMHUIOB B NpOSBUTENE, HACTY A0 Ias
1ociie TPOSIBJICHHUS OOJIBILIOrO 4YMcia JUCTOB (oToOyMarw, TOpMO3UT HE TOJIBKO OOpa3zoBaHUE
By aJIi, HO U POCT NOYepHEHU I u3o00paxxkeHusd. B aToM citydae ans nosydeHust Ha pOTOOTIIEUaTK €
MaK CUMQIbHOTO TOYEPHEHUs TPHUXOAUTCS Y UIMHATH TPOAOIDKUTEIBHOCTh TP OSBJICHHS.
CnenoBarenbHo, Oojblnas KOHLUEHTpamus OpOMHAA CHHMXKAET  CBETOYYBCTBHUTENbHOCTh
¢oroOymaru. IlomyTHO ¢ 3TUM yXyamaercs npopaboTka nerageid B TEHAX HM300paXKeHHS WU
U3MEHSIETCS €ro IBET, KOTOPbI CTaHOBUTCS 3€J1E€HOBATO-CepbIM. TakuM 0Opa3zom, npu O0IbIIO I
KOHLIEHTp Al ¥ poJib OpoMuia B Ip OIeCCe NP OSIBJICHUS CTAHOBUTCS OTP ULIATENbHO M.

C XUMHYECKOH CTOpPOHBI TOpMO3sIIee JeHCTBHE OpOMHIOB €lle HEJOCTaTOYHO BBISCHEHO.
[Ipeanonaraercsi, 4To OHU OOPa3yIOT 3AIUTHBIA CJIOW HAa MUKP OKp HCTa/UIax TaJoreHuaa cepedpa,
NpeATCTBYA JOCTYyIly K HUM HOHOB IIP OSIBJIATOIICTO BCUICCTBA. Henoq) €ICTBCHHO B BOCCTAHOBJICHNU
HoHa cepedpa Op OMUIIBI HE Y YacTBY FOT.

O6p dA30BAHHC IIPOAYKTOB OKHUCICHUA IIPOABJHIOIICTO, BCIICCTBA, 6p OMHIOB, YMCHbLIICHUC
KOHICHTP alliy 1P OABJAIOIICTO BCIICCTBA, cynb(bma HaTpud U WICIOYU TP U TP OABJICHUU A BJEIIOTCA
[P MUYMHAMU UCM OUWEHUA NPOABUMETLL.

B TakoMm mposiBUTENE CHIKAETCA CBETOYYBCTBUTENIBHOCTh (HOTOOyMaru, yBEIWYUBAETCS
I/IH,JIYKI[I/IOHHI:;Iﬁ nepumona, T. €. BpEM:A, IMPOHICAIICC MCKAY MOrpyKCHUEM B IIPOABUTCIIb
HKCIIOHUP OBAaHHOM (POTOOYyMaru M NOSBJIEHUEM Ha HEW MEpBbIX CIEJOB H300paxeHus. 3areM
Y UIMHACTCS TP OJJOJDKUTEIBHOCTh TP OABJICHUS (CIIEACTBHE YMEHBIIECHHS CBETOUYYBCTBHUTEIHHOCTH
¢oroOymaru), HeoOXoauMMasi JUIsl MOJYYEHHS MAKCHMAIbHOTO IOYEpHEHUs!, yXyIIIAeTcs LBET U
np op aboTKa JieTanel B TEHs X U300p aXKEH Ul .

IIpenen wcnonb30BaHUA MO3UTUBHOTO MPOSABHTENS, MOCIHE KOTOPOTO HAYMHACTCA €ro
UCTOIICHUE, OTIP eIeTISIeTCSl YUCIIOM KBAJIP aTHBIX CAHTUMETP OB TpOosiBIICHUH (poToOy Mar. IIp eBbimats
€ro KaTerop M4eCKH He p EKOMEH]TY €TCS.

OcBexaroluii pactBOp B TO3UTHBHBIE TPOSIBUTENM HE BBOMT, KaKk 3TO HMMEET MeCTO B
HETaTUBHBIX TMPOSBUTENAX. OTO BBI3BIBAECTCS TEM, YTO, HECMOTPS Ha YBEJIUYEHHUE CKOPOCTH
NPOSIBJIEHUS 1O HOPpMaJbHOM BENMYMHBI, M300pakeHWe Ha (OTOOTIEYATKE IPU TMOBBIILIEHHOM
COJIep KaHUU B pacTBOP € Op OMUIOB BCE K€ MOJTY 4aeT Csl HEKP aCHBOTO I[BETA.

Jis 1BETHOTO TP OSBJICHWS CAMOBUPUpYIOMMXC (HOTOOyMar TIpHUMEHSIeTCs —CIIeIUallh HbIi
nposiBuTenb (cM. cTp. 297). B ero coctaB BXOOUT B KauyecTBE IMPOSBIEIIONIETO BeEIECTBA
ATWIOKCHATUIITIapad) CHUIICHTUAMIHCY JIb (DaT, COXP aHIIOIIEro— CyJIbOUT HATPUS U COJISTHOKH CITBIN
TUIP OKCUJIAMUH, Y CKOPSIIOLIET0 — YTJIEKUCIBINA Kaluii ¥ TP OTUBOBY &JIUPY FOIIEr0 — Op OMUCTBIN
KaJInuu.

[Ipouecc LBETHOrO MPOSBICHUS CXEMAaTHUECKH 3aKirodaercs B ciefytomeM. [IposBisrommil
pactBop, auddyHIMpys B CBETOYY BCIBUTENBHBIM Cloi (OTOOyMaru, HauWHAeT BOCCTAaHABJIMBATh
AKCIIOHUP OBAHHOE Op OMHCTOE cepedpo 0 METALINYECKOro. B mpuHIMIIE 3TOT Tp OllecC HUIEM He



OTJIMYAETCS OT TP OIECCOB, MPOTEKAIOIIMX MPH TP OIBICHUM uep HO-0embIx (oToOy Mar. 31ech Takke
MMEET MECTO OKHCJIEHHE M OSBJSIOLIETO BellecTBa U 00pa3oBaHue Op OMUCTOBOIOP OHOM KUCIOTHI,
KOTOpasi HeWTpammyercs mienouplo. OTIWMuMe IBETHOTO TPOSIBICHUS OT 4YepHO-0eroro
3aKJIFOYAeTCsl B TOM, YTO NP OJYKThI OKUCIICHUSI TP OSIBIISFOIIETO BEIIECTBA, UTP AIOIIUE TP U Yep HO-
0eJIOM TIp OSIBJICHHH OTp MIIATEIbHY O POJIb, B IIBETHOM TP OSIBJICHHH 00pa3yrOT KPacUTEIH 33 CYET
pEakIMu C IBETHOW KOMIIOHEHTO W, KOTOpasi BBOJAUTCS B CBETOUYBCTBUTENbHBIN cioi GoToOymaru
Npu ee M3rotorieHnH. KoMroHeHTa — BemecTBO OECIBETHOE, M «IIBETHOW» OHA Ha3BaHA M3-3a
oOpayeMoro e Kpacurenss BO Bpemsi TposBieHus. [lomydeHHbIM KpacuTenb aacopOoupyercs
(ocaxmaercsi) Ha 3epHAaX MPOSBIEHHOTO cepedpa, OKpammBasg WX B TOT WJIM HWHOM IBET, B
3aBUCUMOCTH OT TMPHPOJBl I[BETHOH KOMIIOHEHTBI, BBEJCHHOW B CBETOYYBCTBHUTEIHHBIN CION
CaMOBHUp HpYFOIIEHCs (hoToOyMaru.

VY oTeuecTBEHHBIX CaMOBUpUpYIOLMXCA (HOTOOyMar Ajd IOJy YeHUs! LIBETOB: CEMUs, CUHETO M
3€JICHOT'0 — KCIIOJB3Y IOTCSI P a3JIMYHbIe KOMOWHAIUH 5K ENTOH, Iy pIyp HOI U roiTy 00 KOMIIOHEHT.

OOBIUHO B IIBETHOM TP OSIBUTEE UCMOIB3YyETCs yTIEKUCHbld Kanui. Ero mMoxHO 3aMeHUTh
0C3BOJIHBIM YTJIGKHCIBIM HarpueM w3 pacdera 1 : 1,25. Hcrmonmb3oBaHue eKOW IIeIoun
HEJIOMyY CTUMO, TaK KaK OHA BBI3BIBAET 3HAUUTENbHBIN P OCT BY M.

B nBeTHOW mposiBUTENb, KaK YK€ yKa3blBaJIOCh, BBOJAT [BA COXPAHAIOUIMX BEIIECTBA —
CyJb(GUT HATPUs U COJITHOKUCIBIM ruapokcwiamuH. [lonb3oBatbet Uil 3TOW LENM OJHUM
CyJb(UTOM HATPUSl HENb3s, TaK KaKk MPH OOJBIION ero KOHIEHTPAIMH B PacTBOPE TP Oy KThI
OKHCIIEHUs] TIP OSIBJISIOIIETO BEIIECTBA PACXOMyIOTCS yXe He Ha oOpa3oBaHME Kpacuresns, a Ha
B3aUMOJEHCTBUE C CyJb(QUTOM HaTpusi, B pe3yibTaTe 4Yero oOpasyercs BEIIECTBO, HE
Y4acTBY IOIIIEE B IPOSIBJIIEHUU. JTO BBI3BIBAET y MEHBIIIEHHE BBIXOJA Kpacurens. Ecnu B pactBope
cynb(uTa HaTpHUA HEMHOrO, TO TaKas PEeakuus He MPOUCXOJUT, HO B 3TOM CIydae OH YK€ He
o0ecrednB aeT XOp OLIy K0 COXP aHSI€MOCTb IIp OSIBUTEII.

[TosToMy B IBETHOM MpPOSBUTENh BBOIAT €IIE T'HIPOKCHIAMHH, KOTOPBIA OKa3BIBAET JICHCTBUE,
nonobnoe cynbpury Hatpus. Ho THApOKCHIAMUH TaK)Ke SABIAETCA  HEIMOJIHOIIEHHBIM
COXpaHSIONIMM BEIIECTBOM, TaK KaK OH TMOMyTHO BOCCTaHAaBJIMBAaeT OpomucToe cepedpo B
MeTauinaeckoe 6e3 o0pasoBanmst Kp acutensi. OIHAKO THIP OKCHIAMUH Y MEHBIIIACT BBIXO]T KP aCHTEIIS
B 3HAYUTENILHO MEHBINEH CTENEHU; YeM Cy JIb(DUT HATP UIS.

bpomucTeiii Kanmuil BBOAST B LIBETHOW NP OSBUTEIb B MUHUMAJIbHOM KOJIMYECTBE, TAK KAK OH
TaK)K€ CHUKAET BBIXOJ Kpacutens. [Ipu ero oTcy TCTBUM BO3HUKAET CUIbHASA BY ajlb.

56. CBOMCTBA MPOSIBUTEJIEN [ ®OTOBYMAI U METO/IbI
MMPOSIBJIEHU A

XapakTepucTUKA NMPOSBJISIONIAX BeleCTB. XapakTep NCHCTBUS TPOSBUTEIS BO MHOTOM
3aBUCHUT BT BU A TP OABJIAIONICTIO BCIICCTBA, BXOAAIICT O B €ro COCTAB. HOBTOMy JaJquM caMy o
KpaTKyl0 XapakTEepHUCTHUKY TMpPOSBISIONMX BEIIECTB, YaCTO HCIMOJb3YEMbIX B I103UTUBHBI X
TP OSIBUTEIA X.

Tuopoxunon, mapanuoxkcudenson, n — CgHy(OH),, mmeer Buag OeCHBETHBIX WIHU Clerka
CepOBAThIX KPHUCTAUIOB. B mpomaxy THAPOXMHOH BBIMYCKAETCS JBYX COPTOB: BBICIIETO M
nepBoro. OHU OYEHb MO OTJMYAIOTCS APYT OT IpyTa MO COACPIKAHUIO MpUMECEH, a Mo ToMy
JuTst 0O BIYHBIX () oTOTpad MIEeCK uX padoT paBHO3 HAYHEI.

B mo3utuBHBIX Mp OABUTCIIAX C THAP OXUHO HOM O0OBLITHO HCIIOJIb3Y CTCA YTJICKUCJIAd IICI0Yb. B
OTOM CJIy4daC THAPOXWHOH IMPOABIIACT MCAJICHHO, €O I/IHZ[YKIH/IOHHHﬁ nepuoa OTHOCHTCIIb HO
BCIHUK, HO IIOCJIC 06p330BaHI/IH IEPBBIX CJICOAOB IIOYCP HEHMH ONTHYEecKas IUIOTHOCTh



M300p aXXeHUs1 OBICTP O BO3pacTaeT. [ nap 0 XMWHOHOBBIE TP OSBUTENIN TP UMEHSIIOTCSI, €CITH TP €0y eTCs
MOJY YUTh M300paKEHUE OYEHb OONBIION ONTHUYECKOW IMIOTHOCTH U KOHTpaAcTa, HapuMep A
MNP OABJICHUA HITPp UXOBBIX PHCY HKOB.

I'inp o XHOHOBBIE TP OSIBUTENN Yy BCTB UTEJIbHBI K M3 MEHEHHUIO TeMIepaTtypbl pactsopa. C ee
MO HWKEHHEM aK TUB HOCTh TP OSIBUTENISI OBICTPO YMEHBIIACTCS M IOUTH Tp eKpamaercst Hwke 10°.
[Ipu Temneparype ke Boite 20° MOSBISIETCS CKIOHHOCTh K BY aJIUP OBaHUIO (POTOOY Maru.

FI/I,Z[pOXI/IHOH, KaK IpaB W0, IpUMCHACTCA B COUCTAHUN C MCTOJIOM.

Memon, vnu cepHoOkucnblii Merwinapaamunodenon, 2 /n — C.Hy(OH) (NHCHj;)]. H,S04,
NP €/ICTaBJIAET COOOM Oemnblii, WK CIerKa >KeJITOBAaThli, WIM CEPOBAThIH MEIKOKP UCTAILI MY €CK Uil
nopouok. B mpopaaxy BbIITy ckaeTcsi IBY X COPTOB: BBICIIETO U TIEPBOTO.

MeronioBeie TIPOABUTENU PabOTAIOT OBICTPO M SHEPTHYHO, HO ONTHYECKas IUIOTHOCTh MU
KOHTpacT M300pakeHus] NPU NPOSIBIIEHUM PAacTyT MeUIeHHO. VMHAyKIMOHHBIM MepUoJ y TaKuX
NPOSIBUTENEN MaJl, OTYEr0 IEPBHIE CIEAbl NOYEP HEHUS CTAHOBSITCA BHUIHBI U€pe€3 KOPOTKOE
Bp €M OCJI€ Hayaja Ip O BJICHUS.

Meron B COYETaHMM C THAPOXMHOHOM OOpa3yer NpOSBHUTENH, Y KOTOPBIX JHEPTUS |
npopaboTka jgeragell COOTBETCTBYIOT METONy, a ONTHYECKHE IJIOTHOCTH M KOHTPAacT —
IeMCTBUIO TUAPOXHMHOHA. Takue MposBUTENM Ojaromapsi MX XOPOIIMM CBOICTBaM HamOojee
pacnpoctpaHeHsl B (oTorp ahu4aecKoi mp akTHKe.

B 1mo3uTmB HBIX NpOABHUTCIIAX MCTOJ MNPHUMCHACTCA IMOYTH HCKIIIOYUTCIBHO C YTJICKUCIBIMU
menoyamu. CBOMCTBAa METOJIOBBIX P OSIBUTEIICH MAIO U3MEHSFOTCI C TIOHIDKEHUEM FUTH TTOBBIIICHH EM
TeMIeparypsl B npenenax 15—20°.

THapaamurnogenon, ceproxucnbiii map aamunodenon, 2/n — C,H,(OH)(NH,)]-H,S0,, pencrasnser
co0oii OeclBETHBIE WITU CJIETKA CEpOoBaThie KP UCTAUIBL. B mp oja)Ky BBy CKAeTCsl OJTHOTO COpTa.

[TapaamuHO(EeHONT B TIO3UTHUBHBIX MPOSBUTEISAX OOBIYHO HCIOIB3YETCS C Yy TJIEKUCIBIMU
menoyamMy. B coueraHun ¢ HUMM Jaer ObICTpble MTKOpaOOTarolye IpOSBUTENH, HE CKIJIOHHBIE
BBI3bIBATh Byalb Jaxe Npu Temmeparype Beime 20°. Hemocratok mnapaamMuHO(EHOIOBBIX
TIp O BUTENEH — OBICTp a1 UCTOIIAEMOCTb.

Amuoon, 1,2, 4nmmamuHodenon xmopruapar, C,H3(OH) (NH,),-2HC1, mpencraBmsier co0oit
UroJIbYaThle CepbIe KPHUCTAIUIBI, JOBOJHHO OBICTPO TEMHEIOUIME HAa BO3/yXE BCIEICTBHE OKCHIICHHS
KHCIIOP OJIOM BO31yxa. [109TOMy aMHI07 HYHO XpaHHTh B OaHKE C MPUTEPTOU IpOOKOH WIH C
1p 0OKOM, 3a5nuTol napaguHoMm. Beimy ckaeTcs 0qHOTO copTa.

AMHIOIOBEIE TIP OIBUTENN OY€Hh SHEPTUYHBI H MOTY T BOCCTaHABJIMBAThH TATOT€HUIBI cepedpa Oe3
IIEJIOYHM, B IPHUCYTCTBUM B PACTBOPE TOJBKO OJHOTO CYJb(UTa HATpUSA. DTH NP OSBUTEIH JAOT HA
¢doToOyMarax XoJIoJHO-4epHbIE, peXe CUHEe-uepHble ToHA. X HemocTtarok — ObICTp O€ OKHUCIIEHHUE,
MOATOMY COXPaHSIEMOCTh TaKUX IMpPOSIBUTENEH Majla, YTO BBI3bIBAET HEKOTOPOE HEyJ00CTBO NpH
paboTe ¢ HUMH.

@enudon, 1-heHn-3-Mpa3omKuIoH,
{)1ﬂrﬂ[{ﬂ
HN', II,.?GHE
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T €IICTABJISIET COOO0¥ OeNbIe MEJIKKE KP UCTAJLIIBI, CP STHE PacTBOP UMbIE B TOpsiYe BOJIE, TUIOX0 —
B XOJIOJTHOM M XOP OIII0 — B IIETOYHOM P acTBOpE.



®eHu0H 00J1a/1aeT U0 XMMHU I 051 BIBFOLMMH CBOM CTBAMU, HO B COUYETAHHUH C THP OXMWHOHOM OH
JaeT OTJIWYHBIE IPOSIBUTENIN, IO CBOMCTBAM AHAJOTHUYHBIE METOJTHIP OXMHOHOBBIM. DEHUIOH HE
OKa3bBaET TOKCUYECKOTO JICUCTBI HAKOXKY PYK.

Omunox cusmuanapagh eHureHOUAMUHCy1egh am,

Gt (CH), (NH,)- H,8
- 4 2)- H, 50
G,H‘OH ___.-' i a s

p €aACTaBJIACT C060ﬁ MCIIKHC 66.]1]:16 WIn CCPbIC KPHUCTAJIBI. EFO HaJa0 XpaHUTb B 6aHKe C
NpUTEPTOI NP OOKOM, TaKk Kak Tpernapar BO BJIAKHOM BO3JyXe OBICTPO OKHCIsETcs. Boiry ckaercs
onHOro copTa. [IpuMeHsieTcs ISt TIp OSIBJIEHHST CAMOBHP MDY FOLIMXCs (poToOy Mar.

XapakTepucTuka nposiButesieii. OcHoBHOe Tp €00BaHME K NP OsIBUTESAM 111 (hOTOOY Mar — 3TO
ObICTpOTA TP OSIBIICHUSI, B pe3yJIbTaTe Yero ycroiunBas (opma KpHuBOil mouepHeHHi (HOoTOOYMaru
o0pa3yercs 3a KOp OTKOE Bp eMs.

Crenyromiee, He MeHee BaKHOE TpeOOBaHWE K NP OSBUTENO — 3TO IMOJyYeHue (poTooTneyatka
NP UWITHOTO IBeTa (ToHA). TakuM LBETOM CUMUTAETCS YHCTO Y€pHBIN, CHHEBATO-U€pHbIH, YEpHBIN C
171y OOKMM KOP MYHEBBIM OTTEHKOM M KOP MMHEBO-KP aCHBIN. Y JJOBIETBOP UTEIbHBIMU € 3CTETUYECKOM
TOYKH 3pEHUS TOHAMH W300p aXXeHUsI Oy Iy T CEphIil U CBETIIO-CEP bIH, IIIOXUMUA — CEP 0-3EJICHBIA 1
CEp 0-p BIKHUM.

IIBer n300paxeHuss Ha (POTOOTHEUATKE 3aBHCHT B OCHOBHOM OT pa3Mepa IpOSBJICHHBIX 3€peH
MeTajimueckoro cepedpa. Ha ux pasmep B mepBYI0 ouepeb BIMAET BEIMUMHA MUKD OKPHCTAIIOB
CBETOYY BCTBUTEIILHOTO Clos (oTOOyMaru, BO BTOPYIO — BEJIMYMHA BBIACPIKKM NPH I€YaTH,
COCTaB NP OSIBUTENS U Y CJIOBUS TP OSIBJICHUS .

ITpwn HOP MaThb HOM TIp OSIBJICHUM Op oMocep e0p sSTHBIX (DOTOOY Mar U300p aKEHHE UMEET Yep HbIH WU
TEMHO-CEpPBIH IBET. B JUIMTENbHO HMCTONB3YyEeMOM TPOSBUTENE M, CIIEJ0BATEIbHO, C OOJBIINM
KOJIMYECTBOM Op OMHIIOB M300paKEHHUE CTAHOBUTCSI CBETIIO-CEPBIM, a B HWCTOIICHHOM IIp OSIBUTEJE C
OueHb OONBINION KOHIGHTpaIrmer OpoMHIOB — cepoBaro-3eneHpiM. Ha  Qoroorneuarkax,
NOJIyUYEHHBIX ~HAa  BBICOKOYYBCTBUTENBHBIX  (OTOOyMarax ¢  OTHOCHUTEIBHO  KPYITHBIMH
MHKP OKP HCTANIAMU CBETOYY BCTBUTEIIHHOTO CIIOS, 3TH TO HA IP HOOP €TAIOT XOJIOIHBI M OTTEHOK, a Ha
MaJo4y BCTBUTEIbHBIX (OTOOyMarax ¢ OTHOCHTEIHHO MEITKMMH MHUKP OKp UCTATIAMH — TETUTBINA
OTTEHOK.

Ha ToH wm300paxkenuss ¢oTOOTIEUYAaTKA, KaK YK€ YKa3bIBAIOCh, BIMAET COOTHOIICHHE B
NP OSIBUTEJIC KOHIICHTPAIMK IIET0YH, OpOMHIOB U CyJib(puTa HaTpus. Takke CWIBHO BIHSET U
pasz0aBieHue mposIBUTENS BOJOW. DTO MpHIaeT OoJiee TEIIbI OTTEHOK YEePHOMY H HUepHO-CEp OMy
TOHY (OTOOTIIEYATKOB, ITOJIyYSHHBIX Ha OpomocepeOpsHbiX (oroOymarax. Pa3OaBieHue BOOM,
OCOOCHHO 3HAYMUTEIbHOE, OYEeHb ONArompusATHO CKa3bIBAaeTCs Ha IBETE  H300p aKEHUST
(hoTOOTHEUATKOB, TIOJTY YEHHBIX Ha XJI0OpOOp oMocep eOpstHBIX (hoTOOy Marax (CM. p erient Ha cTp. 296).

Paz0asnenue np osiBUTENS BOJIOW Tp €0y €T yBEeIMUYEHHs BBIAEP KKU Mp U neyatu ¢poroOymaru. [lpu
HEOOJBIIOM pa3BeleHuH (B 2—2%*/2 pa3a) oHa NpoONOpLHOHATbHA €My , NMpU OOJIbIIEM — HE
IIp OTIOp LIMOHAJIb HA.

ToHupoBaTh BO BpeMsl MposiBJIEHUsT OpomocepeOpsiHble OoTOOy Maru 3HAYUTEIHHO TPY JHEE, YeM
XJ10p 0Opomocep eOpsiHbIE, W3-3a HECTAaOMITLHOCTH TIp OIIecca OKP aIlllMBAHUS U300D aXKSHHS.

Jpyrum (hakTopoM, BBI3BIBAIOIINM OKpaIIUBaHUE M300p &XEHUs, SBISETCS aacopOIms 3epHamu
cepedpa OKpallleHHBIX NPOAYKTOB OKHCIEHHUS IpOSBISIOIIETO BEIIECTBA, OCOOEHHO MHTEHCUBHO
TP OMCXO S IAs TP U JTUTENHHOM TP OSBJICHUH B P a30aBJIEHHBIX TP OSIBUTENSX.



Hakonen, Ha TOH u300pakeHUsI BJIMAET OTPpaXEHHE CBETa OT MeJIbYalIMX TpaHeill 3epeH
cepebpa MpU €ro NPOXOXKIEHUU Yepe3 MOoYepHEeHHs NposBiIeHHOM (oroOymaru. Ilperepnenas
MHOTOKpaTHble OTPaKEHUs, CBET CTaHOBUTCA Bce Ooisiee >kelThiM. CMEIMBasCh CO CBETOM,
OTp@KEHHBIM 3€pHaMU cepedpa, pPaclIOIOXKEHHBIMM B CaMOM BEPXHEM CJIO€  IIP OSBJIEHHOT'O
AMy JIbCHOHHOTI'O CJIOS, OH U TP UAaeT N300p KEHUIO KOP NUHEBBIM OTTEHOK.

Temmneparypa mposiBUTENS BIMAET Ha KauyecTBO M300paXEHHs IMO3UTHBA: C €€ MOHWKEHHEM
NP OSIBJIGHUE HAET MEIJICHHEE, NMPHUYEM YBEINYMBACTCS ONACHOCTh MOXKEITeHus: ornedatka. C
HOBBIIICHNEM TEMIEpaTypbl pacTBOp MPOSBISAET ObICTpee, HO B 3TOM CIy4dae yBEIUYMBACTCS
ONacHOCTh 00pa3zoBaHus cepoil Byanu. HopmanbHas Temreparypa MO3UTUBHBIX Np OsiBUTENEH 18—
20°.

Kontpact mobpaxkeHus: 3aBUCUT B OCHOBHOM OT KOHTPAcTHOCTH (OTOOyMaru U B OUYEHb y3KOM
NpefieNe JONOIHUTENBHO OT P OJODKUTENBHOCTH NP OSBJICHUS: YEM JO0JIbIIE OHO IpOU3BOJAUTCA,
TEM BBIIIE KOHIpacT ¢oTooTneyarka (mpeaen mpoJoKUTETbHOCTH — Havajio By aneoOp a30BaHus ).
ITo crenenn neicTBUS TP OSIBUTENH JEISATCS HA MA2KO-, HOPMAbHO- U KOHMPACMHO pabomaioujue.
OnHako, MPOSBIEIA JOCTATOYHO JIOJITO B KAXIOM M3 3TUX MPOSIBUTENEH KaKOH-THOO CHOXKET,
Hale4YaTaHHbI C OJHOTO HEraruBa Ha OJHOM copTe (POTOOYMaru, MOXKHO IOJIyUHTh Ha BCEX
dboTooTneyaTKax H300p AXKEHUE C OIMHAKOBBIM KOHTP aCTOM.

PazHuiia Mexmy STHMH TpeMs THIIaMU TIPOSIBUTENSH 3aKJII0YaeTcss TOJIbKO B TOM, YTO Y
KOHTpP aCTHOP a0OTAIOIIero TPOSBUTENS MaKCHMalbHas ONTHYECKas IUIOTHOCTh TIOYEPHEHHs WU
MaKCHMaJTbHBIH K0 ()UIMEHT KOHTPaCTHOCTH 00p a3yIoTcd 3a KOp OTKOE BpeMsl NP OSIBIICHHS, OOBIMHO
COOTBETCTBYIOIIIEE BpEMEHHU, YKa3aHHOMY B pelente. Y HOpMaIbHOPaOOTaIOLIEro pacTBopa — 3a
BpeMs, HE3HAUUTEIbHO OTIMYAIOIIeeCs OT YKaBaHHOTO B perente. A B  MITKOp abOTaromeM
nposiBUTENIE HA 3TO Tpelyerca Oosiblliee Bpems, 4YeM yKkazaHo B peuenre. CienoBarenbHO, TaKue
NPOSBUTENH JIAIOT MAJIOKOHTPACTHOE M300pKEHHE TOJIbKO IIOTOMY, YTO B HHX HpOIEcC
TP OSIBJICHHSI OOBIYHO HE TOBOSIT 10 KOHIIA.

Hcnonp30BaHne KOHIIGHTPUPOBAHHOTO TPOSBUTENS [aeT KOHIPACTHOE W300pakKeHHue Co
3HAYUTETILHOW 3€pHUCTOCThIO. lIposiBeHMe B HHX, OCOOEHHO XJIOpOOpoMOCepeOpsSIHBIX U
XJIop ocep e0p sTHbIX (OTOOYMar IMpOUCXOAUT OY€Hb OBICTPO, YTO 3aTPyIHSIET OIp eAC/ICHHE KOHIA
NP OSIBJIGHUS U YaCTO TP UBOJIUT K TIEP €TIp OSIBJICHHIO (POTOOTIEUATKA.

Puc. 106.
(hoTOOTIIEIATOK TP aBIWIBHO
PO SIRTEHHBIN

BiusiHue Ha mo3uTHBHOE ¥BOOp WKEHUE
NPOAOIKUTEIbHOCTH Tp OsiBJIeHUs1. Bpems
NpOSIBJIEHUST ~ BJIMSET  HAa  Ka4yecTBO
MO3UTUBHOTO M300p QKEHUsI HE B MEHbIIEH
CTETICHH, YEeM BBIICpP)KKA TPHU TECYATH.
[TosTomy BCEraa HY KHO TOYHO
BBIJICPKUBATh  yKa3aHWs, JaHHBIE B
peuente. B 3Tom ciiydae mnposiBieHue (p0T06yMar1/1 MpaBWIbHO MOAOOPAHHOW K HEraTuBy U
HOpMAJIBHO SKCIOHHPOBAHHOM, JacT COYHOE H300paKCHUE C MAKCUMAIbHBIM YHUCIOM TOHOB U
XOpoliel mp opaboTKo# fetaneit B cBeTax u TeHsax (puc. 106).

B cnyuae cunmpHOro mepenp osBiIeHHs, 0COOCHHO €CNTU NMpH TedaTd JOIMyIeHa He3HadUTelbHas
niep eiepkKa, n300p akeHne Ha (orooTrnedarke OyJeT COCTOSATh W3 MIKAIbl ¢ HEOOIHIIUM YHCIOM
YEPHO-CEPHIX TOHOB M HMETh ITIOXYIO TPOpabOTKy jeraneil, ocobeHHo B TeHiXx (puc. 107).
He3naunrenbHoe mepenposiBICHUE TNPHU ONTUMAILHOW BBIACPKKE Ha  ByaleyCTONYMBOM



(oT00y Mare TOJIbKO HECKOJIbKO Y BEJIMYUT IULIOTHOCTh U €r0 KOHTPACT.

HenonposiBienne e HOpMaIbHO SKCIOHHPOBAHHON W MPaBWIHHO TMOJ00OpaHHON K HEraTUBY
¢oToOymMarm 1acT MajJoIUIOTHOE HM300paKEeHHe, COCTOAAIee U3 Kbl ¢ HEOOJBIINM YHCIOM CEpO-
OenbIX TOHOB. Y HEro OyAyT IUTOXO TpopaloTaHbl JACTAIM B CBETAX W MOCPEACTBEHHO — B TEHIX
(puc. 108). Yem 3HauMTEL HEE HEJOTIP OSBIIEHUE , TEM HIDKE KAaUECTBO

Puc. 107. domooTneaatok
TIep eNpo B CHHBIN

TIO3UTHBHOTO M300p akeHws1. [leperp osBIIeHUE WK
HEJIOTp OSIBJICHUE eI1le 0oJiee yXy IIIaeT U300p ayKeHre
MO3HUTHBA, €CJIH, Ieyarasi, HelpaBWIbLHO TIOJI0Hp al0T
K HeratuBy (oTolymary.

Cnoco0bl nposiBiaeHusi. Cy IIECTBY €T /iBa CrIoco0a
nposiBineHus  QoroOymar:  OJHOPACTBOPHBIA |
JIBY Xp aCTBOp HbIH.

Ha mpaktuke Hambonee pacmpocTpaHeH OIHOPACTBOPHBIN crocoO® mposipieHus (Hotolymar,
3aKJIIOYAIOLIHIACS B TOM, YTO COCTaB IIp OSIBUTE J1a MEHSETCI 3a Bp €M Ip osiBJIeHUs. B 3TOM ciydae, B
3aBHCHMOCTH OT TOCTaBJICHHOH 3amauu, (hoToOyMary Ip OsIBIITFOT B HOP MaJIbHO-, KOHTPAacTHO- WU
MATKOP a0OTAIOLIEM TP OSIBUTEIIE.

JIBY Xp acTBOp HbI{, WJIM /IBY XKIOBETHBIH, CIOCOO TP OSIBIIEHUS 3aKJIF0YAETCsl B MOCIIEI0BATENbHOM
UCHOJIb30BAaHUM Ul 00paboTku (hoToOyMaru ABYX Ip OIBUTENEH, XapakTep IEHCTBUS KOTOPBIX
pa3ianyeH.

Puc.108. ®o100TIIEUaTO K HENONP OSIBICHH bIi

3ajaya TAaKoro NPOSIBIEHHS — IIOJy4YEHHUE Ha
MO3UTHBHOM HM300p &KEHHUH MaKCHMAIBHOTO YHCIa
IIeTaJIeﬁ B TCHAX MW CBCTAX, T. €. TI'apMOHHM3alUA
n300p axeHus Ha (PoTOO TITeUaTKe.

Jiss  9TOM 1enM  MCHOJB3YIOTCS — CIIEMy IOIUe
KOMOWHAIIM U TP OSIBUTEJIe W, HATUTHIX B JIBE KIOB €THI

a) HOp MaJIb HOp a00TArOIIINH +MSITKOp 2800 TAFOIIHI,

0) KOHTp acTHOP a00T AN +MATKOP a0OT AFOIIT M.

Br16op xoMOMHAIIMK TIp OSIBUTENICH 3aBHCHUT OT BEIMYHWHBI MHTEPBaja ONTHICCKUX TUTOTHOCTEH
MOYep HEHUI HEeraTuBa, T.€. OT €ro KoHipacra. PoToOyMary, SKCHOHHP OBAHHYIO TIOJ HETaTUBOM C
BBICOKMM KOHTPAacTOM, NpOSIBIIOT, HCHOJIb3ysl KOMOMHALMIO ¢, a OKCIOHHUPOBAHHYIO MO
MaJIOKOHTP aCTHBIM HETaTUBOM — KOMOMHaIWI0 6. Takoe mposBiIeHHEe O0ECHeYrBaeT XOp OLIY 0
npopaboTKy JeTaieil B TEHSAX U CBETaX H300paXeHUs, HEAOCTKHUMYIO MPH OJHOPaCTBOP HOM
IIp OSIBJICHUH.

HauuHate nposiBiieHME HagO0 B KOHTPACTHO WM HOPMAlIbHOPAOOTAOIIEM IPOSIBUTEIE, a
3aKaH4YMBaTh €0 B MiTKop aboTaromieM. [IpofomkuTebHOCT, TPOSBICHM B TIEPBOM TPOSIBUTENE
JIOJKHA OBITh TaKOM, YTOOBI TOUYEPHEHMST TEHEH CTaIu Obl CHJIb HBIMH, HO HE «3abuThiMm». [locie yero
b oToOy Mary 1ep eHOCIT B MATKOp aDOTAIOLIMIA TP OSIBUTENB, B KOTOP OM MOJTHOCTHIO TP OSIBATCA CBETA
1 J10p a00TAXOTCST TEHU N300p KEHIH .



YroObl XapakTep pabOTHl BTOPOIO IPOSIBUTENS HE M3MEHsUICS HU3-3a 3aHOCA B HErO0 IEPBOIO
np osgBUTENs, (HOTOOYMary Mociie OKOHYaHHs IEPBOro Mp OSBJICHUS CIOJACKMBAIOT B Boje. Jlenarth 310
Hago ObIcTpO, 4YTOOBI HE YNIMHATH BpeMs JEWUCTBUS MEPBOrO TPOSBUTENS, HACHIILAOIIErO
CBETOUYBCTBUTENbHBIH oM (hoTOOY Maru.

K stomMy crocoOy mposiBIE€HHs] OTHOCHTCSI TaKXe JOIposiBieHHe (GoToOyMard B BOIE 3a CYET
MIPOSIBUTEIS, HACBIIAOIIETO €€ CBETOUyBCTBHUTEIb HBIN CJIoi. DPoToOy Mary mep eHOGIT B BOJly HE3aJI0JITO
A0 OKOHYaHHSA TP OABJICHUA, T. €. KOr'la I/B06p AKCHUC HA OTIICHATKE IIOYTU JOCTUTJIO MOJIHOMN CHIBL.
B sToM ciyuae mposBiieHHE B TEHIX W300pKEHWSI HM3-32 HMCTOINCHHUS TP OSBHTENS TP €K alaeTcs
CKOpee, YeM B CBETaX, B KOTOPBIX €ro pacxolyercs MeHblle. B pe3ynbprare 4ero ¢oTooTreyarok
CTaHOBUTCI 0OJiee Tap MOHUYHBIM, T. €. C OONMBIIMM YUCIIOM TOHOB 0€3 PE3KHX MepEX0/JI0B OT CBETa K
TCHU.

OTUM ke criocoboM MOXKHO TMONMydars (HOTOOTIICIATKU ceenioltt moxaabHocmu. Takoe n300p axeHrne
XapaKTePU3y €T MaNoOl ONTHUECKOW IUIOTHOCTHEO W OJHOTOHHOCTHIO: TNy TOHA Ha HeM ci1adbo
OTJIMYAIOTCS JPYT OT JpyTra, Iy OOKHWe TEHH W SIPKUE CBETa OTCYTCTBYIOT, T. €. JUISl TIOCTPOSHHUS
M300p KEHWI HCIIOJb3yeTcsl HeOOJNbIas 4YacTh TIOJIESHOTO HHTEPBATA ONTHYCCKUX IUIOTHOCTEH
b oToOy Maru.

B cBeroii ToHaI HOCTH YaIlle BRI IOT TIOP TPETHI KEHIIMH U JIETeH B OO0 01€XK/Ie Ha CBETIIOM
¢domne.

OO6s13arens HpIM y CIOBHEM TP M 3TOM SIBJIETCA MITKOE OCBEILEHHE MOP TPETHPY EMOT0, UCKITIOYAIoIIee
ity OOKHe TeHH, U HOp MaTbHasl BBIJIEP KA NP U cheMKe. HeraTuBbl MposBISIIOT 0 HEO OB IIOr0 3HAYECHIS
K03 puLMeHra KOHTPACTHOCTH M Cp €THEH ONTHYECKON IIIOTHOCTH.

Jns meyaty nosb3ytoTest potoOy Maroii Ha OeToi Mo II0KKe HOp MalTb HOM KOHTP aCTHOCTH. Bbiaep kka
— HOp MasbHasl. [IposiBiIeHNE B MSITKOp @00 TaroIeM TIp OSIBUTEE (CM. CIp. 295)—110 MOSIBICHUS TIEPBBIX
cnenoB m300pakeHus. 3arteM (POTOOTIEYATOK TEPEHOCAT JUIl JIOTPOSIBJICHHSI B YHCTIYIO BOIy C
temrneparypoit 18—20°. B Boje mposiBieHMEe TpOTEKAeT 3a CYET NP OSIBUTENS, HACBIIIAOIIETO
CBETOUYYBCIBUTEIbHBIN cioil  ¢oroOymarn. Eciu Bo Bpems jgomposiBieHus U300p aKeHUe
HEJI0CTaTOYHO mpopabdoTaercsi, TO (POTOOTHEYATOK BHOBb MOTPY’KAIOT HA HECKOJIBKO CEKYHH B
NP OSIBUTEINb, @ 3aTEM OISITh TEPEHOCAT B BOJy. DTy ONEpalMiO MOBTOPSIOT 10 Te€X MOp, IMoKa
M300p aKeHUE He JOCTUTHET KeJaeMOM IIIOTHOCTH.

CHHMKWY CBETJION TOHAJIHHOCTH, UMEIOIIFE BUIT P UCy HKa Kap aHIaIlIoM, 1acT 00p aboTka (poToOy Maru
B emyunoeom -nposeumene (cM. crp. 294) mpu CcOOMIOJIEHUM BBINICYKA3aHHBIX Y CJIOBUA
OKCIIOHUPOBaHMs M TposBiieHus. [IpenmympexkmaaeMm, 4YTo Ui TOJNYYEHHS TaKOW TOHAIbHOCTH
HEOOXOMMO IpodamMu NMoA00paTh MpaBWIbLHOE COOTHOIIICHHE BEIMYMHBI BBIJIEPKKHU TP MeYaTH U
pasz0aBJyIeHus TP OSIBUTEIS BOJIOM.

dotorpaduro CBETJION TOHATBHOCTH MOXHO HOJIYUUTh W OJHOPACTBOPHBIM Mp OsiBIICHUEM. s
ATOW MMM TIPOSIBICHHE BEAyT TPU TeMIeparype pactBopa 23—25° B memon 2udpoxXuHoHo8om
npossumerne (cM. cTp. 292), pazbaBieHHoM BoJoi B 5—10 pa3. HeoOxo1uMmy 10 BbIIEP KKy P U I1€YaTH
OTIP SNTISIOT MPOOAMH.

DOTOCHUMOK CBETJION TOHAIBLHOCTH OOBIYHO BBHIUTP bIBAET, KOT'/1a HEKOTOP ble HEOOJIbIIINE AeTal 1
00bekTa OBIBAIOT HECKOJbKO TeMHee OOIel MIOTHOCTH H300paxeHus. B mopipere 3To rnasa u
OpoBu. VX y cHIMBAIOT MECTHBIM JI0 IIP O BJIEHHUEM I10 CJI€ 3aBep LIeH sl Np osABJIeHus B LenoM. Ilepen
TeM KaK NPHUCTyNUTh K HeMy, (oToormeuaTok mnpombiBaroT 2—3 mun B Boze. Ilocime uero
¢unbTpoBaIbHON OyMaroi yJIaisioT H30BITOK BOJABl M KHUCTOYKOM, CJErka YyBJIaKHEHHOMN
[P OSIBUTENIEM, OCTOPOXKHO MPOSBIISIIOT OpOBM M TIJa3a A0 TpedyeMol IUIOTHOCTH M HEMEIJIEHHO
NOrpyKaroT (OTOOTIIEYATOK B CTON-PAacTBOpP, a 3areM B KHCIbIM 3akpermrens. Jlanee
($0TOOTIEUaTOK OKOHYATEILHO [P OMBIBAIOT U CY LIAT.



CHUMOK CBETJIOM TOHAILHOCTU MOXHO YJIy4IIUTh 00pabOTKOW TrOTOBOTO, HO €ILIe MOKpOro
oTHe4yaTKa B OocjabuTene ¢ KpacHOM KpOBSIHOH conbio (cM. cTp. 94), pa3baBieHHOTro BoJaol B 3—5
pa3. Crenenp ocnaliaeHus W300paXKECHUs] OMNpeEesieTcs BIBYIbHO, TOQIE YEro OTIEYaTOK
P OMBIBAETCSI B BOJIE Y BBICY IIIUBAETCS .

OTIM pacmopoMm KHCTOYKOM WJIM BaTHBIM TaMIIOHOM MO>KHO BBLICBETIIMTH (bOH WIN OTACIBbHBIC
MECTa Ha CHUMKE.

IIpaBusa nposiBJjenusi. [Ip aktrka np osiBrieHnst GpotoOy Mar BbIp adoTana psif cae/Ty FOIIUX TP aBUIL

1. Ilorpysxast ¢goroOymary B MHpOSIBUTENb, HAAO CIEAUTb, YTOObI OH HOKPBUI €€ OBICIPO U
paBHOMEP HO — MHaye Ha (hoTooTNEeyaTKe Oy Iy T ISITHA U HOJIO ChI.

2. HeobGxongumo cnenuthb, 4ToObI BO BpeMs MOTPY’KeHHs (GOTOOyMaru B TIPOSBUTEIbL Ha €€
CBCTOYYBCTBUTCIILHOM CJIOC HC O6p330BEUII/ICB BO3y IIHBIC ITY3bIPbKH. Nx HCMCIJICHHO Y JAJIAIOT
NaibIleM WM MSITKOM KHUCTOYKOM — WHAa4Ye Ha W300pKEHWH TOSIBATCS OCNble TMSTHBIKU WU
TOYKH.

3. YroOwl ¢doTobymara, mMOTpy’KeHHass B TPOSBUTENb, HE CKpy4HBajach, €€ CIeIyeT
NpUAep KUBaTh KOHYMKAMH MalbleB WIM NHHIETOM [0 TOrO0 MOMEHTa, IOKa IOJJIOXKKA,
TIp OTIMTABIIIMCH PAaCTBOP OM, TIEp €CTAHET KOPOOUTHCSI.

4. Bo Bpewmsi mpOsIBJICHUST HAJ0 PUTMHUYHO, HO HE OBICTPO, MOKAYMBATH KIOBETY WIW MUHIIETOM
nepemBurats B TposBurene (otodymMary. OTo obecnedrBaeT pPaBHOMEPHOCT, €ro JeHCTBUSL
[TokaumBaTh KIOBETy OCOOSHHO BAXKHO, KOT/Ia TIP OSIBUTENH COJIEP )KUT MHOTO Op OMHCTOTO KA.

5. Henb3s yacto BbiHUMATh (OTOOYMAry u3 pacTBopa JUlsl OIIp €eJICHUs] KOHIIA 1P OsIBJICHUSI, TaK
KaK OT 3TOr0 B CBETax M300paKeHWs MOA JAEHCTBHEM KHCIOpOZa BO3yXa o0pasyerci HeOOJbIIoe
MoYep HEHKE, TaK Ha3bIBaeMasi 6030VuiHAs 6yaib. TOIBKO Iepesl KOHLOM NposBieHus (HoTodyMary
MOXXHO BBIHYTh M3 MNPOSBUTENS U paccMOTperb BOmu3u (oHaps. [Ipu HeakmunuuHOM OceeujeHuu
G omoomnedamok Kadcemci 3HaA4UMenbHO memuee, yem OH ecmo Ha camom Oene. Onpenensst KOHell
TP OSIBIICHUSL, TO HEOOXOIUMO Y YUTHIBATh.

6. Korna nposBmsior ¢oroOymary OONBIIMX Pa3MEpOB, TO Ul YCIpAaHEHHs HEpaBHOMEPHOTO
NP OSIBIICHUS €¢ HEOOXOAMMO IpeIBApHUTEIHHO PAa3MOUYUTh B YHCTOW BOJE W JIMIIb MOCIE 3TOTO
NOTPY ’KaTh B NP OSIBJIIOLIMI PacTBOP, NP €1BAp UTEIHHO JIaB BOJIE CT€Ub C TIOBEP XHOCTH.

7. Jlns monmyYeHus: HECKOJbKUX TMO3UTUBOB OJMHAKOBOW TJIOTHOCTH P E€KOMEH/IY €T CIIEyFOLIHIA
npuemM. PoTooTNeYaToOK, TPHHIATHIN 3a 00pasell, MOTPYyIKAIOT B OCTAHABJIMBAIOIIMN CTOM-PAacTBOP
(em. ctp. 303) u, He 3akperias, KJIaayT PsSIIOM C KioBeTod. Bo Bpems mposiBJeHHS KauecTBO
KXI0ro Tmochenyrmero (oTooTnevyaTka CpaBHHBAOT C OTUM  O0pasloM U, HW3MEHSsS
T OJTOJDKUTENILHOCTh BBIJIEP KU U TIP OSIBJICHUS, IOOMBAIOTCS CTaHIAp THOCTH M300p a)KESHHUS .

8. Ecnu HexkoTopas wyacTh HM300paXeHMs NPOSBISIETCS 3HAUUTENbHO OBbICIpee, 4YeM BEChH
(hOTOOTIEUaTOK, TO MPOSBICHUWE ITOTO Yy4YacTKa HyXKHO OCTAHOBUTH. /[ 4ero ¢ Hero cMbIBAOT
TIp OSIBUTEJTb, HAIIP UMEP TAMIIOHOM, CMOYEHHBIM YHCTOM BOJIOM, U BHOBB IMOTPY KAIOT B TP OSIBUTEIb.
VYuacTok cMOUYEHHBI I BOJIOH, Oy €T Mp OSBIATHCS MEAJICHHEE, YeM BeCh (DOTOOTIICUATOK.

9. MHoraa KakoW-T0 y4acToK n300pakeHusl Ha (OTOOTIIEYATKE NP OSIBISAETCS MEUICHHEE AP yTruX
yacteil. Torma ¢ HEro> ymalsioT MpOSBUTENb, CIOJACKHWBas B YHUCTOM BOJE. 3aTeM, BaTHBIM
TaMIIOHOM, CMOYEHHBIM 00JIe€ TEIIBIM TP OSBUTEIEM JIOTIP O BISIFOT OTCTABIILY IO YaCTh 300D aXKEHHUS.
Hamo cnenuth 3a TeM, 4ToOBI TaMIIOH HE HAOpajl MHOTO TP OSIBUTENS, MHAYe OH pacTeuercs T0
(hoTooTIEUaTKy M JacT mojockl. PekoMeHIy eTcsi Ha OTCTAIoIIee B TP OSIBICHUM MECTO MOJBINIATh, a
3aTeM OBICTpO TOTepeTh pyKoul. IIporecc mposiBiIeHMS OT MECTHOTO TOBBIIMICHHS TEMIIEP aTyphl
yckopurcsi. Ilpuemsl ucnpaBiieHusi, ONUCaHHbIE B NI 8 M 9, MOTyT NPUMEHSATHCS TOJBKO Ha
Opomocepedpsubix  (porodymarax. IM3-3a ObICTpOro mposBICHHS XI0p 00pOMOCep eOpSHBIX U



XJIOp 0cep €0psiHBIX (HOTOOY Mar p €ry JIMp OBaTh X0 MPOSIBIICHUS OYCHB TPY JTHO.

10. VBenudeHnue mp OA0KUTENbHOCTH TP OABJICHUSI CHIIBHO HEIOAKCIIOHHMPOBAHHOU (hOTOOY Maru
WIK ero OBICTpOE TMpeKpamieHne, KOrJa OHa TepPEIKCHOHMPOBAaHA, HE YIYUIIMT KadecTBO
n300p axeHusi. B mepBom ciry yae n3o0p axenue Oy 1eT HeOOIbIIION TUIOTHOCTH U 0€3 JIeTajIei B TEHSX,
BO-BTOPOM — IUIOTHBIM U 3aBY ATHP OBAHHBIM.

11. TIpaBWIbHO 3KCHOHHUPOBAHHYIO (OTOOYMary MOKHO TPOSBJISITh HECKOJIBKO JOJIbINE, YeM
YKa@BaHO B pelenTe MNposSBHTENs, Oe3 YXyAIIeHHs KadecTBa W300paXeHWs, a HMEHHO:
Op omocep edpsiabie — J10 4 MuH, a XITOp 0Op oMocep eOp THbIE U XITOp ocep eOp stHbie — 10 3 mun 0e3
0o0pa3oBaHMs Ha HUX BY aJIW.

12. Hago cinenursb, uToO py KM Beeria ObLIM YUCTHI MU, HHAYE Ha (DOTOOTIEY aTKEe MOJKET OCTaThCs
HEy JaIUMbIi WIM OYeHb TPYJIHO YCTpaHUMbIA cieq oT mnainbleB. OcoOeHHO HEeoOX0IUMO
OCTEp erathCsl TMOMaIaHusl B KIOBETy C MpOsIBUTENEM (PUKCUPY IOLIET0 PacTBOpa, TaK Kak THOCYJibdat
HaTpusi (THUIOCYI(HT) CHIDKACT CBETOUYYyBCTBHUTENBHOCTH (potoOymarn. Korma mepen mp osiBieHueM
HENOCPe/ICTBEHHO Ha (oToOyMmary TOmajaeT THOCyb(ar Halpusi Jaxe B OYeHb HEOOJbLIOM
KOJIMYECTBE, TO B TOM MecTe Ha ()OTOOTIIeYaTke 00p a3y eTcsl Hey JaIMMOE TBITHO.

13. Tlepen 3axp erieHrneM (HOTOOTIIEUATKH CIIEAyeT OMOJACKHUBATL B CTOM-pacTBop e (cm. c1p. 303).

14. 3akperuisaTh JIydile B KUCIOM 3aKp eIuTelie, a B )KapKoe BpeMs — B KHUCJIOM [Ty OSIIEM, TaK
KaK OHH Jal0T OoJiee YucThie (OTOOTIEYATKH, YeM OOBIKHOBEHHBIN 3aKPEIUTENb.

57. PEHENTYPA ITIPO ABUTEJTEH JIJISI ®OTOBYMAT
HaznayeHue u XapaKTe pUCTHKA Pa3IMYHBIX THIIOB MPosi BUTe e i 1151 poTodymar.

1. HopManbHble MpOSBUTENH HCHONB3YIOTCS A NposiBieHHs (oToOymar, HarmedyaTaHHbIX C
HEraTHBOB C M300p &KCHUEM HATypbl: Mel3aka, MOpTpera, apXUTEKTypbl, HATIOpMOpTa U T. 1.

2. Msirkop aboTaro1re MaJOKOHIICHTP UPOBAHHBIC TPOSIBUTENN Y TIOTP €OSFOTCI TP EUMY IIIECTBEHHO
JUIS TIPOSIBJICHUSI TIOPTPETHBIX U Xy IO’KECTBEHHBIX CHUMKOB U (poTOOyMar, 3KCHOHHUP OBAHHBIX MO/
KOHTp aCTHBIM HETaTHBOM.

3. KontpactHopaOoTarouye IMposBUTENN C HECKOJIbKO MOBBIIIEHHOW KOHLEHTpAalMel BeEIlecTB
IIp UMEHAIOTCSl TP UMY IIIECTBEHHO ISl TP OSIBJIEHUS TEXHMYECKHUX CHUMKOB, pENpOJyKIMH TEKCTa,
CXEM U 4ep TEKE M.

4. ToHupyromye TpOSBUTEIN CIy>KaT JyIsl HEMOCP €ACTBEHHOT'O OKpAIlMBAHUS W300p KEHUS B
TCIUIBIC KOP MYHCBATBHIC TOHA P a3JIMYHBIX OTTCHKOB.

5. IlposiBUTENH JUIS LBETHONO MOHOXPOMHOTO TP OSBJICHHS TpeJHA3HA4YaloTCs IS 00pabOTKH
CaMOBHP HPY FOIIUXCST OpoMocep eOpsTHBIX (hOTOOY Mar.

6. CrienmanbHbIe TP OSIBUTENH CIy KaT JUid yc1paneHus AedekToB (otolymaru: By anu, ¢p akImy,
YKEJITOBATOM OKP acKH U T. [I.

7. IlposiBuTENM ¢ OOp AllIEHHEM TP €THA3HAYAIOTCS M CKIIOYUTEIBHO NIl 00p a00TKH (hoToOY Maru
c 00p areHueM.

Ilo3uTuBHBbEE TPOsIBATEIM HOPMAIbHOIrO Tuma. llpyBeneHHbIe HIDKE NPOSBUTENU AAOT HA
¢dboToOoTIIEYaTKE TOHA OT CEPO YEPHOIO A0 YHUCTO YEPHOr0. AMHUIOJIOBBIN NP OIBUTENH B HE KOTOP bIX
CITy YasiX Tp MaeT u300p &)KEHUIO CUHEBATO-4Yep HbI OTTEHOK.

IIpooonsxcumensHocms nposiéieHuss BO BCEX peleNTax JaHa JJIsi HOpMaIbHO SKCIOHUP OBAHHOM
¢$hoToOy Maru.



OEHNJIOH-
' JIPOXMHOHOBBI
1 ITPOSABUTEJIb

JULS
BPOMOCEPEBP STHBI
X GOTOBYMAT

Temnepamypa nposieumens ipu 00p aboTke poToOyMary Bcex pernentoB ogHa — 20°.

. 2
IIpeoen ucnonvzosanus nposieumenei — nposieienue 6 0,5 1 4000 cv gomodbymazu, 4YTO
TP UOTTM3UTEIBHO COOTBETCTBY €T [yt (hOp MATOB:

9x12 cvu—40 (b oToOTIEUaTKOB
13x18 cm -20 »
18x24 cm—10 »

®ABPUYHBIN MPOSBUTEID JJIS1 ®POTOBYMAT JN» 1

OrevectBeHHble (paOpuku GoTOOyMar peKOMEHAyIOT BBIMTyCKaeMble MMH copTa (oToOymar
oOpabartpiBate B mposiButene Ne 1, cocraB kotoporo mnpuBeneH B Tabia. 4. IIponomKuTensHOCTS
nposiBIieHUss ~ OpoMocep edpsiHoit ~ poTodymarn  2—2,5 wmur, a  XIopoOpoMocepeOpsiHOM U
x710p ocepeOpsiHoit — 1—1,5 yun.

[Tocne mposBIECHUS TOJOBWHBI IOy CTHMOTO KoimuecTBa (oToOymMaru yBETHMIMBAIOT
NP OJIOJDKUTENILHOCTh ~ TPOSIBJIGHUST ~ OpoMocepeOpsiHoit ~ poTodymarm 10 3—3.5 wmun, a
XIIOpo0p oMocep eOpsiHONt — 10 2—2,5 mun. B 3TOM cimydae Bcst mapTusi GOTOOTIEYATKOB Oy IeT
OJTMHAKOBOM 1O KOHTPACTHOCTH M TTIOTHOCTH.

METOJIUJPOXUHOHOBBII MPOSIBUTEIb

[IposiBuTens sBASiETCS BUIOM3MEHEHHEM mnposButenss Ne 1 M gaeT xopomryro mpopaboTKy
JeTajei.

Meronr ................ 2r
Cynbg ur HaTpust Oe3BOAHBI . . . . . . 261
Fuapoxunon. . . .. .. ... ... 4r
Yraekucanlii HaTpuii 0e3BoAHBIH . . . . 20 2
bpomucrniii kaami . . . ... ... L Ir
Bopa . ... ... o nola
Ip ogomxuTENE HOCTH TIP OSTBJICHIS OpoMocepeOpsiHoit  ¢oTtoOymaru 2 MuH, a

XI10p oOpomocep eOpstHO U x71op ocep edpsiHoit — 1 mun. Tlocie np osiBIIEHHS TOJTIOBUHBI JIOITY CTUMOTO
KoJimaecTBa (oTOOy Maru Tp OZI0JKUTENIHHOCTh TP OSIBJICHHS yBennduBaoT B 1,5 pasza. Konrpact u
IIOTHOCTH (DOTOOTHEUATKOB B 3TOM ClIy yae Oy 1y T OJJMHAKOBBIMHU.

Cyabd ur HaTpus 6e3BOAHBIH . . . . . ISr
Cugpoxmuon . . . . . o v v oo 4r
Yraexkucaniii HATp Uil 0 €3BOAHBIH . . . 20r
Genmgon . ... . 02r
bensorpmason. . . . .. ... ... 0,1r
Boma . ............... p0 1n

[p onomkuTenbHOCTD TposiBiieHMs «Y HUOp om», «HoBoOGpom» 1 «Potobpom» — 2 mun. B 1 2
2
TIP OSIBUTENIST MOKHO 00paboTtath 110 2 M~ (hoToOy Maru.

[ToBrIiIeHHE KOHICHTPp alli B IIP OSIBUTCIIC 6eH301p1/1a30J1a Ha 0,1 2 YBCIIMYUBACT KOB(I)(I)I/ILII/ICHT



KOHTpacTHOCTU (oToOymaru Ha 0,1, 4TO TMO3BOJSET PEryJMpOBaTh KOHIPACT M300p KEHHS TPHU
OIp aHM4YEHHOM accop TuMeHTe (oToOy maru. [Ipenen yBenuuenus konuyectBa 6eHsorpuazona — 0,4
2 Ha JIuTp. HpI/I 9TOM HaZl0 COOTBCTCTBCHHO YBCINYMUBATD BBIACP KKY , TAK KaK Oob11Ias KOHICHTP alyst
OeHI0Tp Ma30J1a CHIXKAET CBETOUYBCTBUTENbHOCTL (POTOOY Maru.

Pagp aboran L{eHtp amb HOM Hay YHO-HICCIIENOBATENLCKOM Taboparopueii (hoToOy mar.

®EHUJOH-T UIPOXUHO HOBBIA MPOABUTEIDL IJsI BCEX THIIOB
POTOBYMAT

Fwapoxunon. . . . ... . ... ... 121
Cynp@ AT HaTpus 6e3BOAHBIA . . . . . . S0r
Yraekucablii HaTpuii 6 e3sBoAnbIid . . . . 602
Genngon . .. ... 052
bpomuctoiii kammii . . . . ... ... 2r

bemoTpmazon . . . . ... ... ... 0,2

Boma ... ... ... .. ... pola

[Tpu oTcy TcTBHM GEH30TpHa30J1a KOJIMYECTBO Op omucToro Kanus yBenmauBaioT Ha 0,51. Ilepen
yTIOTp €0JICHUEM TP OSIBUTENTH P a30aBISTIOT BOJIOM:

a) 1:1 — g mposiBieHMS XITOp oOpoMocep eOpsiHbIX  GoToOymar. [IpomomkurensHOCTh
np osiBiieHust 45— 60 cex;

0) 1:3 — nns nposiBieHuss Opomocep eOp THBIX GoTodyMar. [Ip oo KUTETFHOCTh TP OSIBIICHUS
1,5—2 mumn.

[Tocne mposiBieHUs] MOJIOBUHBI JIOMY CTUMOTO KOJIMYecTBa (HOTOOYyMaru Ip 0J10JHKUTENIbHOCTD
TP OSIBJIEHUS Y BETUUUBAIOT Ha 25%.

MMAPAAMWHO®EHOJIOBbBIN ITPOSIBUTEID

Iapaamunodenor . . . ... ... .. 7r
Cynb¢ur Harpust Oe3BOHBIA. . . . . . 18 r
Yruexkuciabii HaTpuii 0e3BOHBIN . . . . 50 r
Bbpomcrpiikamii. . . . .. .. .. 1r
Boma................. nola

CoxpaHsieMOCTh Mp OSIBUTEINS O€3 UCTIONIb30BaHMsA-2—3 cy TOK. Ee MokHO yBenmuuuth 710 20 1HEH,
ecnu K 1 11 mposiBUTENs 1006aBUTH 1 T' IBY Xp OMOBOKHCIIOTO KaJIHsi, OTYETO I OSIBUTENb HECKOJIbKO
M3MEHUT 1IBET U U3 PaCcTBOpa BBINAAET HE3HAYUTENIbHbII 0CaIoK.

[Tepen ynotp e6ieHreM np 0 BUTENH p a30aBISTIOT BOI0M 1:1.

[Ip onoskurensHOCTL TIp OSIBJIEHUS 6p omocep e0p siHOM ¢ otoly Maru 3 MUH,
x10p 00p omocepeOp siHoit U xmopocepedpsiHoin — 1,5 MuH. [Ipog0KUTENHHOCTS TP OSBIICHHUS B
KOHCEp BUp OBAaHHOM IIp OsIBUTEINE Y BelTMUUBaeTcst Ha 25%. Ero skOHOMHMYHOCTh HE MEHsI€TCSl.

HAPAAMUHO®EHOJI-TUAPOXUHOHOBBINA TPOSIBUT EJIb



Cyab¢uTt HAaTpUs Ge3BOAHBIA . . . . . . 25T

IMapaamunodenor . . . . .. . .. .. 252
I'vapoxuHOH. . . . . . v v v v v v W 3r
Yraekucnbiii HaTpuii 6e3BoaHbli . . . . 20T
Bpommcrpnikammig. . .. ... ... 0Sr
Boma....... .......0.0.. noln

[Ip ogomxuTenbHOCTH TIp OsiBIICHUsT Op oMocep eOp siHo# Oy Maru 3 muH, XJ10p 00p oMocep €OpsiHOM 1
xnopocepedpsinor — 1,5 mun. Ilocnme mposiBieHHMS TOJOBHHBI IOy CTHMOTO KOJIHYECTBA
(hoToOy Marn NPOOIKUTENLHOCTh TP OSIBICHUS Y BEJIMYMBAIOT HA OJHY TpeTh. KOHTpacTHOCTE U
IUIOTHOCTH (DOTOOTIEUATKOB B 3TOM CiIy 4ae Oy Iy T OJIMHAKOBBHI.

AMMI0JIOBBIN PO SIBUTEJIb
Cyiabdur HaTpusi 0e3BOAHBINA . . . . . . 100 2
AMMIOI. « v v v vt v v v v o v o 20r
Bpomucreiii kanuii (10%-ub1ii pacreop) 10—20 kanesb
Boma ................. $0ola

PactBop ammpmona oueHb HECTOEK, M €ro Hajo MPUrOTOBJIATH MEped YHOTpeOseHueM.
®oToOyMary mposBISIOT, pa3daBiisas mposiBuresb Bojgoit 1:1. IlpogomkurensHOCTh Mp OSBIICHUS
Op oMocep eOpstHOM (oTOOy Maru 2 mun. BBy OBICTp OMf OKUCISIEMOCTH TP OSIBUTENSI B HEM CIIEITY €T
NP OSIBJEITH B JIBA pa3a MeHbIIee KOIMIECTBO (POTOOyMaru, 4eM B BBIIICYTIOMIHY ThIX TPOSBUTEIBIX.
AMUWIOJIOBGIN MpOsSBHUTENh OY€Hb Uy BCTBUTENICH K W3MEHCHHIO TEMIICpaTyphl pacTBopa, KOTOPY IO
HaJI0 00s13aTeNbHO NOJAep KUBaTh 0koJio 20°.

[TposiBuTENE XOpOIIO IPOpabaThIBACT JETAIU B CBETAX M TEHSX.

TJIMIMHOBBIN 1T POABUTEIb

Cyab(puTt HaTpusi 0e3BOAHBIA . . . . . . 1252
T'mmumH. . . .. ... .00, S50r
YolekueapM KM . . . ... ... 2502
Boma................. no1ax

[lepen ynotpebiienreM 1 gacth np osBuTeNs pa36aBiisitoT 4 yactsimMu Boibl. [Ip 0101KUTENhHOCTH
np osiBIICHUS Op oMocep eOpstHBIX (hOTOOY Mar 2 muH, XJ10p 00p oMocep e0p AHbIX — 1 mumn.

TJIAIAHO-TUJIPOXUHOHOBBI U ITPO SIBUTEID

Cyab¢ur HaTpusi 6e3BOAHBI . . . . . . 30r
Fmmpm. . . ............. Sr
I'mapoxyHoH. . . . . . .. ... ... 10r
YoekneipM KM . . . .00 0. . SOr



Boma................. o 1a

[lepen ymorpebnenmem |  4YacTh mposBHUTENS pa30aBiasSsOT 2  YaCTIMH  BOJBIL.
[IpomomKUTeNLHOCTE  TPOSIBIICHHS ~ OpomocepeOpsHbIXx  (oTtoOymar  okomo 4 muH,
XJI0p 00p OMOcep €OPSTHBIX — OKOJIO 2 MUH.

IposiBUTEJIM KOHTPACTHO M MsiTkopadoTaromiue. [[Ber m300pakeHUsI, TIPOSBICHHOTO B AITHX
NP OSIBUTENAX, TIJIyOOKOUYEPHBIH WM TEMHO-CEPBIM. Y  KOHIPACTHOPaAOOTAIOLIETO TP OSIBUTENS
MaKCUMalbHasg ONTHYECcKas IUIOTHOCTh TOYEepHEHHs oOpasyeTrcs 3a KOpOTKOe Bpems, a y
MSITKOp a0OTaroIMX — 3a 00J1ee UTUTENbHOE.

KOHTPACTHBI I METOJIT UAPOXUHOHOBBI
MMPO ABUTEJIb

Meron ..........c0c0... S5r

Cyabdur narpusi 6e3Boubii . . .. .. 201

I'mppoxuHOH. . . . . .. . ... ... 6r

Yoexknenpiikamii . . .. .. .. .. 40r

bpovucrpi kKIMiA . . . .. ... .. 2r

Boma . ...........0.... mo 1

[IponomKUTENMLHOCT, TP OSIBICHUS ~ OpoMocepeOpsiubix  poroOymar g0 2 Mmum,
XJIOp 00p OMOCcep €OPsTHBIX U XJIOp Ocep €Op STHBIX — 110 1 MuH.

MST'K U1 METOJIOBBIN [TPOSIBUTEJIb

Meror . ..........0.... 1Sr
Cyimbpur Harpust Oe3BOAHBI . . . . . . ST
YolekueipM KMt . . . ... L. . St
Bpommcrpii kammii. . .. ... .. 2r
Boma . ................ a0l a

[Tepen ynompebnenueM 1 gacte np ossButens pazdaBisitor 4—35 yactimu BoJibl. COOTBETCTBEHHO
NPOJIODKUTENILHOCTG  MPOsIBICHUST ~ Opomocepedpsinoit  ¢orobymarm  2—2.5  mun, a
xj10p 00p omMocep eOp siHO U xmopocepedpsiHoit — 1—1,5 mun. V300p akeHre MosTydaeTcss O4YeHb
MSITKHM.

IIposiBuTes 1M, TOHMpYIOUIEe W300paxeHue. B mporecce mposiBieHUs CTaOWIHHO TOHHPY FOTCH
xmop obpomocepedpsiabie  ¢otoOymaru  («bpomropiper», «KoHtabpom») u  Opomocep eOpsHas
«CamoBup wpyromasici». Bpomocep edpsiabie poToly Maru («Y HuGpom», «HoBoOGpom» 1 «DoToGpom»)
BO BpeMsI TIPOSIBIICHUST YaCTO HE TOHUPYFOTCS WITH ATOT TP OLIECC Y HUIX P OTEKAET HECTa0MJIb HO.

TOHUWP YIOLIUM T JIPOXUHOHOBBINA TIPOSBUTEJb JJIS1 XJIOPOBPOMOCEPEEP SIHBIX ®OTOBYMAT

Cyabd ur HaTpus 0e3BOAHBIH . . . . . . Sr
Fuppoxunon. . . . . ... ..o ... 20r
Yrmexucaviiikammif . . ... ... 100.

bpomucreiii kaamit . . . ... ... . 2r



Boma . .. .............. nol .r

Yem Gosb1iie pa3daBieH BOIOM Mp OABUTENb, TEM JUINTENIbHEE JOJIKHA OBITh BbIJIEP KKA NP U [IEYATH
U TEM BBIIIIE TEMIIEp ATy papacTteopa (cM. Tabdi. 22).

Tabamuna 22 U3meHeHnue nseTa n3o0paskeHus: Ha poroormevarkax

[Ber Veenu Pasbasne Temme
U300p BKEHUS YeHHUe HHE patypa
BBIIEPKKH | IpOsSBUTENS |pacTBOpa,
B ...pa|Bomoii B ...|°C
UYepHo- Hopma| be3 18—20
KOpP MIHEBBIN JIbHAs p a30aBIICHYS
Temno- 3 1:6 20—22
Caeryio- 4 1:12 20—22
KpacHo- 6 1:15 20—25

TOHHUPYIO LM NUPOT AJLJIOJIOBBIN PO ABUTEJIb 15
BPOMOCEPEBPAHBIX ®OTOBYMATI

[TposiBUTENH COCTABIISIOT M3 TP €X 3aMaCHBIX PACTBOP OB, CMEIITMBAEMBIX TIEP €1 Y TIOTP €OJICHUEM B
OTHOIICHUH, yKa3aHHOM Hmke. [Iporiecc TOHMpOBaHUSI B HEM HecmabujieH, OTYETr0 HU300p aKeHHe
4acTo TOJTY YaeTCsl Yep HO-0erbIM, 0cOOeHHO Ha poToOymarax No 1—Ne 5.

I. Metabucynbd ur kaaus . . . . . . . 5t
Muporanaon . . . . .. ... ... 10 r
Boma . .. ... ...... ... 100 ma

II. Cyabg ur HaTpus 6e3BoaHBI . 10r

Hatpuil yraekucablii KpHCTANIHYCCKHA . « « v o v v v v v v v b W 10r
Boga . .............. 100 mn

III. bpomucToiil kKanmig. . . . . .. .. 5t
Boma............... ;$050m101

Hep €I 1P OSIBJICHUEM CO CTABJIAIOT CIICAY FOLLIMIA |y abouuit pacTBop:

I3anmacnoit pactBop. .. . ... 10w
II3anmacuoii pacreop. .. . ... 100mx1
III 3anacho ii pactBop . . . . .. 15 kamexnn

Boma .. ........... 100m«¢



B 3aBucumoctu ot crenenu pa3daBiieHusi BOJOW pabovero pacTBopa, BEIUUUHbI BBIICP KKHU NP U
HEeYaTH U NP OJ0JKUTEIbHOCTH TP OSIBJICHUS, IIOJTy YalOT LIBETAa N300p )KEHUs, y Ka3aHHbIe B Ta0I. 23.

Taodanna 23 M3veneHnne npeta m300paxeHus1 Ha ¢ oroorneyaTkax

Ber YBenmueHne Crenenp pa3baBneHusy Bpewms

n300p aKeHUS BBIIEPKKU B ....|BOZOM pabodero pacTBopa B ....|IpOsIBICHHUS,
pa3 pa3 MUH

Yep HbIl 1 be3 paz0aBneHus 2—3

TemHO-"epHBIHM 1,5 1:1,5 4

Cenus 2 12,5 6

Tennasn cermst 3 1:5 10

KopraHeBbli 4 1:8 15

Cgemio- 5 1:10 30
KOpVMHEBBIN

TOHHWPYIO UM ITPO SIBUTEJD JJ51 ®POTOBYMATH
«CAMOBUWPUPYIO HIASC 51»

L. 'mipoxcwiavMMH cOJITHOKUCIBIA . 242
ImwiokcrymwinapagenwienamaMuHcyabpar . . .. ... . 45r
Bona mcrwumposasHas, . . . . 500 »mn
II. Cynrspur HaTpus 6e3BoaHbId .., 1T
Yoekucipm Kt . . . ... . 9 r
Bpovmcerbni kanmid . .. ... 052
BomamcrwumposadHas . . . . 10 S00

[Tep BBl pacTBOp BJIMBAIOT BO BTOP OM MNP U HEMNP €p BIBHOM MOMeIIuBaHu . J1J1s y moTp ebieHnst OH
ObiBaeT roToB uepe3 24 yac mocine W3roToBieHUs. Eciu mposBUTENb COCTaBJISIOT HE Ha

JUCTWIIMP OBaHHOW Boze, TO B I m Il 3amacHeie pacTBOpBI BBOAAT MO | I' TUHATpHUEBOM COJIH
TWICHIU AMU HTETP ay KCY CHOM KUCJIOTBL. T €XHUYECKOE Ha3BaHKUe 3TOM COJI—TpP WIOH b.

I1p 01OMKUTENBHOCTD TP OSIBJIEHUS 5 MUH.

[lposBuTenu cnelmmanpHOro HasHaueHus. Jnsg  QoromoOuTeneil mpencTaBislIOT HHTEp ec
TP OSIBUTENH, CHIDKAIOHE BY aTH: (p UKIIMOHHY O, CTap €HUS U JKEINTY 1.

@puxyuonnas e6yare Ha (¢GoroOymarax BO3HHMKAaeT TOJBKO B  MeCTax, TIJe ee
CBGTOHYBCTBHTCHBHBIIZ ciIoun Mo ABCprajiCsa Tp CHUIO WIN HAKHUMY . Omna nmeer BHJ TOHKHUX Y€PTOYCK,
TI0JIOC WJIM Pa3MBITBIX MSITEH C Pa3HON CTENEHbIO MOYep HEHUS! , THTEHCMBHOCTh KOTOPOT'O 3aBUCHUT OT
CHWJIBI JIaBJICHW, OKA3aHHOT'O HA CBETOYYBCTBUTENbHBIN CIIOM.

OpuKIMOHHAS BY b BEChbMa pacnpocipaneHa Ha (porodymarax. OHa 0cOOCHHO 3aMETHA Ha €€
TJIAHLOCBBIX U OCOGOFJISIHLICBBIX COop Tax.

Cmapenus 6yane 00pasyerci W3-3a BOCCTAHOBJICHHS TPOSBUTENIEM HEIKCIIOHHP OBAHHBIX
MHKD OKp UCTAJUIOB TaJloTeHua cepedpa CBETOUYBCTBUTEIHHOTO cJosi (oToOymaru, KOTOpbIe
NP OSIBJIIOTCSI TIPH JUTMTETHHOM WM HENpaBIWIHHOM €€ XpaHeHHH. Byanb cHawama oOpasyercs Ha
Kpasx JINCTa, a CO BPEMEHEM — Ha BCEH ero MoBep XHOCTH.

Kenmas eyany Ha (HhoTOOyMarax mpezcTaBiseT co0ol KOJIOMAHOE MeTallnyecKkoe cepedpo,



oOpa3zoBaBIeecss B MPOIECCe BOCCTAHOBIICHUS TaJloTeHUa cepedpa. Ee BO3HMKHOBEHNE 3aBUCHUT OT
NP WP OIbl JKEJIATUHBI, UCTIONB3Y EMOM VISl M3TOTOBJIEHHS (HOTOTpapUIECKO SMyJIbCUM M Y CIIOBUH
TIp OSTBJICHWIS .

NMPOSIBUTENTD, Y MEHB IIA IO U
OPUKIIMOHHY IO BY AJIb

I'mopoxuHoH. . ............ 8r
Cynbdut Harpusi 06e3BOAHBIA . . . . . . 30r

Yrnekucablii HATpUid Kpucraim4yeckuid 90 2

MomCrbli KATHIA . o o o o oo v n o 252
Bpomucrpikammit . . . .. ... ... 05¢
Boma ................. a0l

[IposiBUTENTF HEMOCP €ICTBEHHO TOAEH sl paboThl. [Ip 0MOMKUTEIEHOCTh TIP OSIBJIICHUS TaKas
e, Kak B (aOp naHOM mp osiBuTene Ne 1.

B pesymprare mposiBieHus u3o0paxkeHHe Ha (OTOOTIIEYATKE CTAHOBUTCS JKENTHIM. B
(buKcupy I0IIEM pacTBOpP € OHO Tep EXOAUT B U€p HOE WU TE MHO- CEp O€.

[IposiBUTENH y MEHBIIAET TWIOTHOCTH (P MKIMOHHOW BYajlH, a B HEKOTOPBIX CITy YasiX, KOTJa OHa
BBIp@KEHA cJa0o, yCTpaHsAET €€ MOJHOCThI0. JIelicTBHME MNpOSIBUTENS] OCHOBAHO HA CUJIBHOM
3aMeUICHNH TPOSBIICHUS CTa00TO CKPBITOTO HM300p &KEHMsS, BO3HHUKIIETO OT JABJICHUS Ha
CBETOYY BCTBUTENIbHBINA €10 (oTOOyMarn Wik OT €ro TpeHus MpU BBIHUMAHUM (OTOOyMaru us3
KOHBEP Ta.

[MTPOABUTEJIb JISI BY AJIMPOBAHHBIX ®OTOBYMAT

Meron . ............... 10r
Cyabput HaTpus Oe3BOAHBIA. . . . . . 45r
luapoxuHOH. . . . . . . ... .. .. 7r
YolekucpmKamii . . ... 00 . . 40r

Cyabpar narpus (riiayoeposa coab) ., 30T
bpovmcrp kM. . . .. .. ... 127
Bomla . ................ mo 1

Cogepixanue OpOMHCTOrO Kaluis CHIDKAIOT MO0 2 T Ha 1 JI, €cliy JOTOJNHUTEIHLHO BBOJSAT
OCH30TPMAa30J1, B 3aBUCUMO CTH OT cTeneHu By amup oBanust, 0,03—0,05 r va 1 1.

OO6paboTtka Beaercs 1m0 2 mun npu Temneparype 20°. B 250 mz np osBuTenst oOp abaThBalOT HE
6osiee 10 poroorneyarkoB 9x12 cm, Tak KaK MCTOIICHHBIA pacTBOp TEpsiEeT CIOCOOHOCTh CHIKATh
By aJlb.

Hu ¢pukimoHHy 10 By allb, HU By ajIb OT 3aCBETKHU JIaHHBIN TP OIBUTENH HE Y HUUTOXKAET.



[MTPOABUTEJIb UIA KEJTEIOHIUX ®OTOBYMAT

LMerom ............. 4r
Cynbdur Harpusi 6e3BOHbINA . . . 20r
I'mapoxuHoH. . . . ... .. .. 1r
Yoexkncnpkamit . . . .. .. 40r
Bpomucrpii kanmit . . .. .. .. 8r
Boma . ............. o 1a

II. KpacHasi kpoBsiHasi COJIb . . . . . 10r
Boma .............. 10 10022

PactBOp KpacHO# Kp OBSIHOW COJTM BBOJAT B TP OSBUTENB Mep el ero ynotpedienueM. Eciu B Hem
HOJlyTOHa NPOpabaTeIBAIOTCS IUIOXO, TO €ro pasz0aBisAOT BOAOH BABOE. PacTBOp HecToek.
[Tpumensiercs, ecnu poToOy Mara B 1p OSIBUTENE HOP MAITBHOTO COCTAaBA JAET JKENTY 10 By aJlb.

Ilposiiienne ¢ oOpameHueM. I[lpumensercti i o0pabotku (orodymar ¢ oOparieHueM
(peBepcuBHBIX). Mcnomb3ytoTest 1Ba croco0a Moy YeHUsT O3UTHBHOTO M300p aKEHUS: a) Yep HEHHEM
CEp HUCTHIM HATpUEM U 0) BTOP MHBIM MPOSIBJIEHUEM TIOCIIE M €Bap UTENIbHOM 3aCBETKU.

Ilepawui cnocob. DxcnennpoBaHHas p eBep cvBHaI (OTOOy Mara oOp abaTbIBaeTCs B Tp OSIBUTEIIE:

I'mipoxuuon . . .. ........... 40r
Cyabgur HaTpust 0e3BoHbIH . ... ... 80r
Kamemxoe .. . ........... SOr
Kamii Opomucrbiid . . . ... .. ..., 6r
Boma... .............. moln

1. PactBop mepen ynotpebnenueM pazdaBisitor Boaoi 1:1. IIpogomKuTenbHOCTh Tp OIBICHUS 2
mun ipu 20°. [IpombBKa B TIp 0TOUHOM BOJIE 1 Mmum.

2. Ilp osiBeHHOE M300p a’KeHNE OTOETTUBAIOT B CIIEIYIOIIEM PacTBOpE:

JIBYXpOMOBOKHC/IbIA KAJMH . . . . .. . 160 r
Boma ................. $olx
Cepuas kucyiora (ya. Bec184) .. .. 320mn

[Tocne pacTBop eHUst ABY Xp OMOBOKHCIIOTO KaJlvsl IP UOABJISIOT CEPHY 10 KUCIIOTY (KUCIOTY JIUTh B

pactBop, a He HaoOopoT!). Ilepen ynotp ebiieHneM oTOEITMBAIOLIMI pacTBOp pa30aBIsAOT Boaoi 1 : 7.
[Ip onomxurensHOCTh 0TOENMBaHUA 50 cex.

3. [Tocne otbenmBanust GOTOOTIEUATOK NP OMBIBAIOT B MPOTOYHOM Boje 1 mun v morpysxarot Ha 50
CeK B OCBETIISIFOIIMIA pacTBop: *

Cyabdur Harpusi Kpucrauinyeckuii. . . . 200r

4. 3areMm ciemyer npombiBKa 1 mur u morpyxenue Ha 30—60 cex B BOCCTaHABJIMBAIOIIMA



pacTBop:
Harpuii ceppmicrbiii . .. .. .. ... 10r
Boma .................. $00lx

5. Tlocne 3TOoro mnpoW3BOAATCS OKOHYATeIbHas NPOMBIBKA M CylKa. TOH H300paXeHUs
KOp NYHEBBIN.

Bmopoii cnoco6. Jlo craguu ocBetneHus (I1. 3) aHaTOTHYEH MEPBOMyY CIOCO0Y. 3aTeM Mp OM3BOIAT
3acBeTKy 5-10 mun snextponammoi B 100 ém, nposgBisitor B mpossurene Ne 1, mpomsIBaloT U
cymar. T oH mo0p axeHHs dep HbIH.

58. BAKPEIIVIEHUE ®OTOBYMAI'H

Xumusi 3akpemjienuss. B mpomecce mposiBieHmt — ramoreHuabl  cepebpa  (AgHal)
CBETOYYy BCTBUTEIILHOr0 Ciios (oTOOyMard BOCCTaHABJIMBAIOTCS B METAUIMYECKOE cepedpo He
MOJHOCTHIO. 3HAUUTENIBHOE HX KOJIMYECTBO OCTaeTCs B CJIO€ HENPOSBJICHHBIM M COXpaHsAET
9y BCTBUTENILHOCTh K CBeTy. [103TOMy HEBOCCTaHOBJICHHBIC MHKDOKPHUCTAJUIBI YyIASIOT, WHAUE
n300p axxeHre Ha GOTOOTIEYaTKe OBICTP O UCUE3HET.

Hcnonb30BaTh I 3TOM LEIU BOAY HENb3sl BCIECACTBUE YPE€3BBIYAHO MAJIOW PacTBOP UMOCTH B
Hel rajmoreHunoB cepedpa. 1o 3Toif mpuuMHEe BCEe MOJIEKYJIBI He3HA4YUTEIbHEHUIIIEro KOJINIeCTBA
rajorenuga cepedpa, Mepelenime B pacTBop, OyJyT MOJHOCTHIO JWCCOLMUPOBAHBI HA HOHBI
cepeGpa u ranorennna (A g +Hal).

PactBopuTs HOBOE KOIMYECTBO rajloreHua cepedpa MOXKHO, TOJIBKO yMEHBIIMB B pacTBOpe
KOHIIGHTp alli0 MOHOB cepedpa. J[ist 3Toro B pacTBOp HA/I0 BBECTH BEIIECTBO, HANP UMEP THUOCYIIb(haT
HATp W1, KOTOP O€ CBSI3BIBAET HOHBI cepelpa B KOMIUIEKCHY 10 cojlb. Ha MecTo moHOB Agt, CBS3aHHBIX
UM, TIOCTYIISIT HOBBIE HOHBI cepedpa 3a CyeT pacTBOpPEHMS TaloreHuaa cepedpa, OTYEro ero
KOJIMYECTBO B CBETOUYBCTBUTENHHOM CJIO€ Y MEHBIIUTCS. DTOT IpoLecc Oy AET I 0JI0JKAThCA 10 TeX
Top, TIOKa HE M3PacXOLy FOTCI MOJICKYJIbI BEIIECTBA, CBA3BIBAIOIIETO HOHBI cepedpa B KOMIUICKCHY O
conb. Takum oOpa3oMm, pojb THOCYyJb(ara HATPWI 3aKJIIOYACTCS B OOpaB30BAaHMM KOMIUICKCHOM
pacTBOPpMMON B BOJIE COJM CEPHOBATUCTOKHUCIOTO cepebpa M HaTpusa coctaBa Nay[Ag2(S,05)s],
IIP OYHO CBSI3BIBAIOIIIEH HOHBI cep edpa.

Takass KOMIUIEKCHasI COJIb 00pa3yercsi TOJIbKO NMPU 3HAYUTEIbHOM M30BITKE THOCY Jib(haTa HaTp v
110 OTHOIIEHHIO K PacTBOpseMOMy rajoreHuny cepedpa. Korma ero m3ObITOK Maj, TO IMOJTyYaeTcs
KOMIUTEKCHAsI COJIb, cl1ab0 pacTBOpUMasi B BOJIE, a TIOTOMY TPY/IHO yJajsieMasl U3 My JIbCHOHHOTO
ciost potoOy maru. Ecim ero HeT, To 00p a3y eTcs HepacTBOp MMasi B BOJIE KOMIUIEKCHAsI COJTb.

Bo Bpemsi ¢ukcupoBaHMsS MPOUCXOAUT YMEHBIIIEHHE KOHI[EHTpAIMU THOCYJb(dara HATpus U
HACBILLEHHE 3aKp EIUIAIOIIEr0 pacTBOPa pacTBOP UMOW KOMIUIEKCHOU COJIBIO CEP HOBATUCTOKM CJIOTO
cepeOpa 1 HaTp Usl, YTO Y MEHBIIAET CKOP OCTh 3aKp CIUICHUS .

W3 BBIIIEU3IOKEHHOTO BUIHO, YTO XHMHS 3aKpervicHus (oToOymar aHaloTHYHA STOMY
MpoIlecCy Y HeraTMBHBIX (hoToMarepuanoB. Pazimume 3akiio4yaeTcs TOJBKO B TOM, YTO IMOJUTOXKKA
($hoToOymaru ajcop Oupy eT THOCY JIb(paT HATP Usl ¥ KOMIIEKCHBIC CEp HOBAaTUCTOKHCIIBIC COJTM HATP WSl U
cepeOpa, OTYErO0 3HAUUTENHHO Y JIMHACTCS TMPOMBIBKA (OTOOTIEYATKOB IO CPABHEHHIO C
AJIATCIIBHOCTBIO TP OMBIBKM HETaTUBOB W JUAIIO3HUTHBOB. Ecimun »tm BCIICCTBA OCTAKOTCA
HEey JaTeHHBIMH, TO C TEYEHHWE BpPEMEHH H300paxkeHHe Ha (OTOOTIEYATKE BBIIBETACT WIHU
IIOKP BIBACTCA IMATHAMHU.

[IponomxkuTenbHOCTh (UKCUPOBAHUS 3aBUCUT OT CKOPOCTEH CJemyIONMX CTaiauid IpoIliecca:
oOpa30BaHMs JIBOMHOW pacTBOPHMOM COJNM CEepHOBATUCTOKHCIOro cepedpa M Harpus, aAuddy3uu
MOCTYIUICHW B OSMyJIbCHOHHBIM CIIOM (DOTOOTIEUaTKa CBEXKMX TMOPIMHA THUOCyNb(ara HaIpusi u



Juddy3un y ganeHmst U3 Hero np oty KToB p eakimu. [loatomy nepemewusanue pacmeopa 3axpenumens
3HAUUMENLHO COKpawaem npooOoDICUMENbHOCMb QUKCUpO8aHUs], TaK Kak CHOCOOCTBYeT 3aMeHe y
MIOBEP XHOCTH (POTOOTIEUATKA UCTOIIEHHOTO P acTBOP a 00JIee CBEXUM.

K coxare HUIO, HA MNPAaKTUKE 3TO TP e0OBaHKME HE BBIMNOJIHA €TCA, OTYCIO IOMHUMO YBCIWMYCHUA
Ip O J0JIZKUTCIIb HOCTU (1)I/IKCI/]p OBaHp CIIC CHUKACTCA U TIOJIHOTA 3aKp CIIJICHUA (1)O"IOOTH6~Ia"IKOB.

@DOTOOTIIEUATOK, MOMEIIEHHBIH B CBEXMH pacTBOp THOCYJb(aTa HATpUsl, 3aKpeIuiiercss Npu
NOKaYMBaHUM KIOBETHI TP UIMEPHO 3a OJIHY MUHY Ty . Ha np akTuke 3akp emienue np ogoskaror 7—10
MUH, TIOCKOJIBKY OOBIYHO Cpa3y (UKCHPYIOT MHOTO (POTOOTIEYATKOB M HE TIOKAUYMBAIOT KIOBETY .

Crnummkom uTebHOe (UKCHp OBaHKUE BEBBIBACT: 1) ocmabieHne n300p akeHUs M3-3a PacTBOP CHUS
HEKOTOPOro KOJHMYeCTBa cepedpa, 2) U3MEHEeHHe TOHa U300p AKEHUs, MOy YEHHOTO B TOHHPY IOLIEM
nposiBUTeNe, W 3) YyJIMHEHHE NPOMBIBKM H3-3a 0Oo0jiee 3HAYUTENIbHON aJcopOLuu IOJIOKKOM
¢dotoly Maru THOCY Jib(haTa HATP UL U NP OAYKTOB P CAKIIMH 3aKP CIUICHUS .

Crnoco0bl  3akperniennsi. QDukcupoBaHue (QOTOOTIEYATKOB TMPOM3BOMAT B OJHO- H B
JBYXpacTBOPHBIX 3aKpenurensaX. BTopoill cnoco0 sBisiercs Oojee HANEKHBIM B OTHOLICHHMU
MIOJTHOTHI 3aKp ETUICHUS .

OdukcupoBaHWE B OJHOM PAacTBOpE HEIeecooOpa3Ho, TaKk Kak OH TPAaKTHISCKH CTAHOBUTCS
HENPp UTOJTHBIM JUTSE WCTIOJIB30BaHUS 3aJI0JITO JI0 TOTO, KaK IEpEeCTaeT pPacTBOPSTh TalOTCHUJIBI
cepedpa. B cuiy 3TOro 3akpemurenh 4YacTO MPUXOAUTCS 3aMEHSTh CBEXKUM, UYTOOBI M30€XaTh
HETIOJTHOTO (DMKCHp OBaHMSL.

dukcupoBaHHe B JBYX pacTBOpax yCTpaHseT HETOJHOE 3aKpervicHue (OTOOoTIeYaTrka MpH
MaKCUMATbHOM HCIIOJB30BaHUU THOCYJIb(ata Hatpusi. B mepBoM 3akpemnmrene (HUKCHDYIOT s
[P OIOJDKUTENBHOCTH TIOJHOTO (DUKCHDOBAHKS, BO BTOPOM — /3. B 5TOM cilydae IepBblil pacrsop
MO>KHO y TTOTp eQUISI Th TIOYTH JI0 MOJHOrO MctolieHus . [Tocie dero ero 3aMeHs 10T BTOp bIM pacTBOP OM, a
BTOP Oif — CBEKHM (DUKCAKEM.

OTOT cnocod yiydyInaeT 3akp emieHre (poToorneyaTka, HIOTOMY YTO IPU TP OMBIBKE UCKIIIOYAETCs
0oOpa30BaHKE B My JIbCHOHHOM CJIO€ M TOJI0XKKE HEPacTBOP UMbIX KOMILUIEKCHBIX cOlell cepedpa U
HAaTpUs, KOTOpble 4acTo oOpa3yloTcs, Korja (OTOOTIEYaTOK 3aKpeIuBsici B OJHOM pPacTtBope
3akp enurensi. PaccMoTp MM np MM HY MX BO3HUK HOBEHUS.

Ecnu ¢porooTneyatok, NoJHOCTbI0 OT)HUKCHP OBAHHBIH B OJTHOM PacTBOP €, NEP EHECTH ISl
[P OMBIBKH B BOJly, TO U3 €r0 MY JIbCHOHHOTO CJIOSI ¥ TIOJIOKKH Ha4Hy T AU dy HIMP OBATH
THOCY JIb()aT HaTPHsl U pacTBOpP MMasi KOMILIEKCHAsI COJIb CEp HOBATUCTOKUCIIOTO cep e0pa 1 HaTp sl
[puyem THOCY JIbhaT HATP Usl, KaK BEIIECTBO C MEHBIIIMM MOJIEKY JIsIp HBIM BECOM, MIEP €XOAUT B BOY

MarS, 0y

Moy [Ag, (5:0:)4)
OBICTp €€, YeM KOMIUIEKCHas COJIb. B pe3yJbTare OTHOIIEHHE

B OMyJIbCHOHHOM CJIO€ W TIOAJIOXKe OyaeT yMeHplnatbei. Korga oHO ymameT 10 HEKOTOpOi
BEJIMYMHBI, PacTBOpUMasi KOMIUICKCHas COJb cepedpa M HATpUsl HAyHET TepeXOJUTh B JIPyTHE
KOMITJICKCHBIE COSIMHEHVISI, YKe MEHEe p aCTBOP IMbIE HITH JaXKe B TIOYTH HEP ACTBOP UMY FO B BOJIE COJTb.
Omna He Oy JIeT BBIMBITA BO BpeMsl 1P OMBIBKH, a NP Xp aHEHUH (OTOOTIICUATKA P a3JI0KUTCS, 00p a3yst
MSITHA CEep HUCTOTO cepedpa.

Ecnu ¢oTtooTneuaTok U3 mnepBOro 3akp enUTeNs MepeHeCTH BO BTOPOM, TO THOCYIb(haT HATp U 1B
Hero He Oy et nuddy Haup oBaTh. ITO MPOU30MIET MOTOMY, YTO €0 KOHIEHTPALWs B 3aKp eIUTeNe
Bbllle, 4eM B ¢oTootneyarke. CienoBareibHO, yCJOBWS JUisl 00pa3oBaHMsA HEpacTBOP UMOM
KOMIUIEKCHOM cosn cepedpa 1 HaTpusl He Oy iy T CO3/1aHBl.

Ilo nurepaTypHbIM JaHHBIM, B 1 J1 3aKpenurens OJHOPACTBOPHBIM CHOCOOOM MOXKHO



orukcupoBat 10 000 o’ ¢doToOyMaru, JBY XpacTBOPHBIM , KOT/Ia B KKy IO KIOBETY HAJIUTO IO %

J1 3aKpernmrenss — B 4 paza OoJbIe.

VY nnuHenne cpoka jaedcTBusi 3akpenutens. CpoK HCMONB30BAHMS 3aKpeMUTENs 3HAYUTENHHO
y IUTUHSAETCS,, €CTIH ()OTOOTIIEUATOK TEep €71 OTPY KEHUEM B HErO OMOJIOCHY Th B BOJIE, a €IIIe JTy Ullle —
B CTOII-pacTBOpE.

CTOII-PACTBOP U1 @OTOBYMATI

VYkeycnas kuciora 30%-nas . . . .. 50 mn
Boma ................ ¢$olro

Ecnm amst 9TO# 1Ienu MCmonb3y eTcsl YKCYCHasl ICCEHIWs, TO €e OepyT BO CTONBKO pa3 OoJbIie
(W1 MeHb1IIe) 1o 00beMy, BO CKOJIBKO pa3 ee Kp enocTb MeHbIlIe (1iu 6onbiie) kp ernoctu 30%-Hoi
Y KCY CHOM KUCIIOTBI.

CTOII-PACTBOP, IPENATCTBYIO U HABY XAHUIO
IMYJBbCHOHHOTI'O CJIOA

Ykcycnas kncnora30% -mas .. .. . 20 mn
Ceproxuca biii HATpHil KpucTadanuecknii 200 r
Bopa . .. ..... ... ... . .. nola

OTUM CTON-PACTBOPOM PEKOMEH/IYE€TCA M0JIb30BAThCS B KAPKOE BPEMsl, KOT'/1a TPy THO HOIEP )KUBATh Y
NPOSIBUTEIS HOP MATbHYI0 TEMIIEPATYPY.

[Tepen morpysxkeHueM B 11000 cTOnm-pacTBop (HOTOOTIEUATOK CIIEAYET HECKOJIBKO CEKyH
HOJIepKaTh 32 YroJOK HaJ KIOBETOH C IpOABUTENEM, YTOOBI C HEro CTeK NposiBuTenb. [locie uero
¢dotoornedatok KymaroT 25—30 cex B CTON-PACTBOpE U MEPEHOCIT B 3aKp emuTeb. B 1 11 aroboro crorr
pacBOopa MOXHO 00padoTats GotooTnedatku mwiomapo 10 000 e’

Cromn-pacrBop cUMTaeTCs MCHOIb30BAHHBIM, €CTU TMOTPYXKEHHAs B HEro JlakMycoBasi OyMakka He
Kp acHeeT.

JlelicTBHe cTON-pacTBOpa O0BSCHICTCI CIIEITy FOIIIHM.

Bo-nepBbIX, Np OIBUTENb, HAXOASALIMNACI Ha TIOBEP XHOCTH CBETOYY BCTBUTEILHOTO CJIOfl, MOTA/1as B
(uKcax, ero OKpalMBaeT U yMEHbIIAeT KUCIOTHOCT, pactBopa. OKpalleHHbIH 3aKp €MUTENb B CBOIO
ouepenb OyAeT OKpallvBaTh KEIaTHHY CJIOS U TEM CaMbIM Y Xy JIIIATh TOH U300p aKEeHMUSI.

Bo-BTOpbIX, (h0TO0Y Mara, BeIHy Tas1 U3 TPOSIBISTFOILIETO PACTBOPa, €Iie HEKOTOPOE BP €M TIP OSIBIIS €TC
3a CUeT MPOSBUTENS, HAXOAAIIErOCs B CJIO0€ W HAa €ro mnoBepxHocTH. [lpu ymotpeOneHm
OBICTP OPAOOTAOIIIMX TP OSIBUTENICH ATO MOXKET TP UBECTH K TIEPETIP OSIBJICHUIO.

B-1pets ux, np OSBITSIONINIA pacTBOP COJEPIKUT 3HAYUTETHHOE KosmdectBo OpomuioB (KBr wiu NaBr),
KOTOp ble, TIOTa/1asi B PUKCAX, YBETHIMBAIOT B HEM KOITMIECTBO HOHOB Opoma (Br”), oTuero KoHIeHIp arpst
YOHOB cepelpa (Ag) TOHWKACTCs H, CIEIOBATEIHHO, CKOPOCTh DACTBOPCHIS TaloreHHua cepebpa
yMeHbIIaercsi. OTHaKo 3Ta 3aKOHOMEP HOCTh MMEET MeCTO, KOIjia B (PHKCaX IONaNaeT 3HAYUTENIbHOe
KOJIMYECTBO GPOMMIIOB; HEOOIBIIIOE KOMMYECTBO MX HE BIMAET HA CKOPOCTh (pMKCHpOBaHMS. MomucThrit
Kaui, 00paBYIOImMiics BO BpeMs mposmicHms (oroOymar «HoJIoKOHT», Tepexoas B (MKCHPYFOLIHit
pacTBOp, CHJILHO 3aMeIIIeT TPOIICC PACTBOPEHIS raJloTeHKIa cep eOpa.

Omp ezierteHre MCTOIEHM 3akp enurersi. HacTyrienue ero ucrorieHyst onp eIeisioT 10 BHEITHEMY BUITY
pacTBOpa ¥ XUMHUECKUM CIIOCOOOM.



B mnepBoM crocoGe 1BET M MyTHOCTb (DUKCaKa SIBIMIFOTCI KPUTEPHUEM JUBl OIPENENCHW €ro
p AroHocTu. Jlerkoe

NMOMyTHEHHE U clabo-KenTas OKpacka YKa3pBAIOT HA HAYalo WCTOIICHUS, 3HAYUTeENIbHas
MYTHOCTb W KOpHWYHEBBIA IIBET — Ha TOYTH ITOJHOE MCTONICHUE. BhIMageHue JKeNToro ocajika
cepbl, oOpa3oBaHME OENOro CTYJJEGHHCTOTO OCaaKa TUApara OKWUCH ATIOMUHUS YKaBBBAIOT Ha
HEOOXOTUMOCTb CMEHBI (hHKCaXKa.

I[Mpocreiimmii XuMu4eckuii CrIocod Omp eeNeHus NP UroJHOCTH (PUKCaKa 3aKITI0YaeTcs B Mpoode
Ha peiictBue cera. Kamms ¢Qukcaxa HaHOcHTCs Ha Oenyro (QWIBTpOBaIbHyI0 Oymary H
BBICTAaBJISICTCS HA COJHEYHBIN NpsIMOW cBeT. Ecim mATHO OKpacuTed B KOp MYHEBBIN IBET, TO Jlajee
HENB3s1 (PUKCHP OBATh B 3TOM P acTBOpE.

Bornee uyBcTBUTENBHBIM CIIOCOOOM SIBJIsIETCS AEUCTBUE 1%-HOTO pacTBOpa CEpHUCTOTO HATPHA
Ha OT(UKCUpPOBAHHY O IMOJOCKY HEIKCIIOHHUPOBAHHOW (poTOOYMaru, B KOTOPBIM OHa OIIy CKaeTcs
nocie 15-MuHy THOHM Ip OMBIBKM. Eciii OHa OKpammBaercs B KOp MHEBBIN 1IBET, TO 3TO Yy Ka3bIBAET
Ha HE0OXOIMMOCTh 3aMeHBbI (PUKCcaXKa.

Tumel u peuentsl 3akpenurencii. OUKCHpoBaTh (HOTOOTHEUATKH PEKOMEHIYETCs TOJBKO B
KHCIIOM 3aKpemnuTelie, a B JKapkoe Bpemsi — B JAyOsimiem. VckiroueHue COCTaBISIOT
dboTooTIEUaTKN CcaMOBHpHpYommxcsi Gorodymar. X MOXKHO 3aKkpemmsTh TONBKO B 25%-HOM
pactBop € THOCYJIb(aTa HATP V.

Kucnvim nazvisaemces saxpenumens, B COCTaBe KOTOPOT'O KPOME THOCYJIb(aTa HATp Ul UMEETCS
elie Kucias colib WM crabas KuclioTa. B kadecTBe KHCIOH CONMM OOBIYHO HCTIONB3Y FOT
MeTabuCy TbOUT Kanus WK OUcCy IbGUT HaTp usi. I3 KMCI0T — OOBIYHO Y KCy CHY FO, P €XKe OOp Hy FO WK
JTUMOHHYI0. B 93TOM cilyyae B pactBop M00aBISIOT CyTb(QUT HATPWSI, KOTOPBIA I EIsITCTBY €T
BBITIA/ICHUIO CEPHI OT P BIIOKEHIS THOCYJIb(haTa HATP sl TIOJ] IEUCTBUEM KHUCIIOTHI.

Takoit 3akpenuTens cpay TpeKpamaeT TMpoLecC TNPOsBICHUS, 3HAYUTEIHHO MeJJIeHHee
OKp alllMBAETCI TP OJlyKTaMHU OKHWCJICHHs TP OSIBISIFOILETO BEIIECTBA W TIp €Iy Ip eXKIaeT 00p a3oBaHUe
KENThIX TsITeH Ha ¢oToorneyarkax. Korma ero pactBop mepecraeT ObITh KHUCIBIM, T. €. HE
OKp alllMBaeT JIAKMY COBY 0 Oy MaXXKy B Kp acCHBIH I[BET, OH TepsieT Iep €YNCIICHHBIE CBOICTBA.

ybsuyum Hazvieaemci KUCIbLL 3akpenumenys, B COCTaB KOTOPOTo BBEIEHO [y Osllee BEILECTBO,
HalpuUMep alIOMOKAIMEBBIE KBaclpl, TaK KaK MX pacTBOp OeclBeTeH. XpOMOBBIE KBaclbl He
UCIONB3YIOTCS B 3aKkpenurensXx Juid  (GoToOyMar u3-3a OKpAlIMBAHWS UMM OKEJIaTHHBI
(oTOOTIEUATKOB.

HNyOsumii  ¢pukcax ycipaHseT dYpe3MepHOe HalyXaHWE JKEIaTHHBI OMYJIbCHOHHOTO CIIOS
¢doToOTIIEUaTKA M CBSI3aHHOE C ATUM CHIILHO € OClTa0JIeHHe ero MeXaH M4ecKo i rmp ouHocTH. M3-3a ee
YMEHBIIEHUSI YacTo 00pa3yloTcsi My3bIPpH WIH CIIOJ33eT ASMYJIbCHOHHBIM CIOH C MOJUIOKKH
dboTooTneyaTka.

Jy0siee neiicTBUE aTOMOKATHEBBIX KBAacIOB OOy CJIOBJIEHO OOpa30BaHHMEM B pe3yJibTaTe HX
B3aUMOJICHCTBMSI C BOJIOM OCHOBHBIX coJieli amomunus. OHM  aIcopOMPYIOTCI JKEIaTHHOW C
oOpa30BaHMEM KOMIUIEKCA, COXPAaHSIOIIErocsi MpH TMpPOMbIBKE (OTOOTIEYaTka B BOJE M TEM
YBEIMYHUBAOIIETO TPOYHOCTD €T0 3MYJIbCHOHHOTO CIIOS.

Bonpmoe 3HaueHue a1 AyOJeHUS MMEET BEIMYMHA KHUCIOTHOCTH pacTBopa, T. €. ero pH.
3aKp ernuTeu ¢ aTFOMOKATUEBBIMU KBacllaMu Xop oo ayosT B uaTepBaie pH oT4 1o 6. B menounoi
cpene apdexT xy OeHust Mall WM OTCY TCTBY eT. [loamomy ¢homoomneuamiu nepeo noepyxrceHuem 8
0yosuull (huxcasic Ha0o CHOJACKUBAMb 68 CMON-pacneope. ITUM 3HAYUTEIIHHO yYMEHBIAIOT 3aHOC
NP OSIBUTEIIS B 3aKp €MIUTEh ¥ TEM COXPaHSAOT €ro Ty Ositiee Jeii CTBHE.

1. KUCJIBIY 3AKPEIIUTEND



Tuocyssparvarpusa. .. . ... ... 250r
Merabucymspurkamss . ... .. .. 25T

Boma................. mo1a

2. KUCJIbIM 3AKPEIIUTEJ b

Tuocymsparmarppsi. . . . .... 250r
Cyab¢ ur HaTpust 6e3BOAHBIA . . . . . . 15r
Ykcycnas kuciaora 30%-nast . . . . .. 50 mn
Bomga................. $001x

KUCJBIT IYBALUN 3AKPENNUTEJD
Ero MOJIy4arOT, BBOASA B 3aKp CIIMTCIIb 2

ATIOMOKATHEBLIEKBACHDI . .« . o « o . . . 15

[Ipu cocraBiieHUH KUCIOTO M KUCIOTO JyOsIIero 3akpenureseid Halo COOMI0AaTh CIedy IoIIue
Tp aBUIIA.

1. Henp3d yKCyCHYIO KHUCIOTY M PacTBOP KBACLOB HENOCPEICTBEHHO BJIMBAaTb B PAacTBOP
THOCY JIb(paTa HATP U, TaK KaK 3TO BBI3OBET €r0 Pa3jiokKeHH e, Ha3bIBaeMoe (M3-3a BBINAICHUS CEpbl)

cyrvhypuzayueni. OHa HE TP OUCXOIWT, €CIU TPEABAPUTENHLHO B 3aKpENUTeNbh BBEIEH PacTBOP
cynb(uTa HATP V.

2. Ilpu nobGaBiieHny B 3aKpenuTeNlb pacTBOpa alOMOKAIMEBBIX KBACIIOB €ro TeMmIiieparypa He
JIOJDKHA Tp eBbIaTh 30° — MHaYe TakyKe MOXKET P OU30MTH Cy Jib yp U3aLus.

[Ipy nDpaBWILHOM COCTaBJICHHHU 3aKpenuTeNns Cylb(ypu3almys BO3HMKAeT TOJNBKO OT

3HAYUTEIILHOTO TOBBIILICHUS] TEMIIEp aTyp bl PacTBOpa, HAIPp UMEP, €CTIU COCY I C 3aKp EMHUTEIEM CTOUT
Ha COJIHIICTICKE.

Kucneie myOsiiue 3akpenuTeny MOTYT BbBBaTh my3bpeHue (oroOymarn. Mx oOpa3oBaHme
P OUCXOJUT OT BBIICICHHUSA M3 3MYJIbCHOHHOTO CJOSl YTJIEKHUCIOr0 Ta3a W, BO3MOXHO, TaKXe
CepHHUCTOTO Ta3a, KOTOPbhIE OTCIAWBAIOT €ro OT OapUTOBOTrO CJOS MOIOXKKH (HOTOOY Maru.
[TokaunBanue (OTOOTIEUaTKa B TEUCHHE HECKOJIBKHMX CEKyHJ, TMpOM3BOIMMOE B Hayase

(buKCHpOBaHMSA, YTO TpeAOTBpamiaeT oOpasoBanue mys3blpeil. [IpombiBKa (oToOTHEUaTKa B CTOI-
pacTBop e AEHCTBY €T aHAJIOT MU HO.

IIpaBuwia 3akpenJiennsi. 1. POTOOTHEUATOK MEPEN MOIPYKEHUEM B 3aKp €lUTENb 00s3aTelIbHO
CIIOJIACKMBAIOT B BOJIE WU B CTOI-PacTBOpE.

2. B KkioBeTe MOMKHO OBITH TaKOE KOJWUYECTBO 3aKpCMHUTEIS, YTOObI (DOTOOTIIEUATKH B HEM
CcBOOOIHO IUIABAIH.

3. KioBery HE0OOXOIUMMO CHCTEMAaTHMYECKM IOKauMBaThb. AMIUINTYJA TOKAUYWBaHUs

00eceunThb Iep CEMCIICHUEC (I)OTOOTl'Ie‘IaTKOB OTHOCHUTCIIbHO PYyT Ipyra. ITokaunBanue
3aMCHACT IICP CKIIAIbIBAHUEC CHUMKOB B PacCTBOp €.

JOJIDKHa
KIOBCTHI

4. TIlpoaomxuTenbHOCTh GUKCHp OBaHUS (DOTOOTIEUATKOB HE JOJKHA TP €BBIATH 15 MuH.

5. He nonp30BaThCs UCTOLIEHHBIM 3aKp €U TENIE M.

6. 3akpenuTenb CUMTACTCSl HETOTHBIM, €CIIM M3 pacTBOpa BhIMana cepa, OH OKpacwuics U Hadail



IIEHUTHCAI.

7. Y namiTe C TOBEP XHOCTH 3aKp EMHTEIS HaJET, UMEIONNA MeTaJTnueckuii 01eck. OH BO3HUKAET
OpH J0JITOM XpaHEHWH HCTOJIb30BABIIIETOCS 3aKp SMHUTEN U NP €IICTaBIBIET CO00it cep HUCTOE cepedpo,
oOpayromieeci U332 TPUCYTCTBMI B BO3AyXe CJEOOB cepoBojaopoaa. Hamer cHumaroT
¢unpIpoBanbHOI OyMaroi, OCTOPOXXHO TMPOBOJI €I0 MO IMOBEPXHOCTU pacTtBopa. Eciu ero He
Y AQTUTh, TO HAJIET OCSIET Ha My JIb CHOHHBIN CIION (JOTOOTIIEUaTKa M MCHOp TUT M300p axkenue. [locre
BBICBIXaHUsI (POTOOTIICYATKA FTOT ACPEKTY CTp AaHUTh HEBO3MOXKHO.

8. 3axp emenre poTooTNeYaTkoB Ha GoTOoOYMare ¢ BUAMMBIM IT€YaTaHUEM NP OU3BOISIT B BUP aXK-
¢dukcaxe (cm. § 68).

59. TPOMBIBKA ®OTOOTIIEYATKOB

[IpombBKa (OTOOTIIEUATKOB — OTEpalsl BaKHasI, OCOOCHHO €CIM OHH TIp €HA3HAYAIOTCS IS
JUIUTEIbHOTO XpaHeHus. [Ipu HemocTarouyHOW TNPOMBIBKE, Jake eciau (UKCHpOBaHUE ObLIO
TIIATETHLHO TPOBEACHO B CBEXKEMNP UTOTOBJICHHOM pacTBOpE, POTOOTHEUATKHA C TEUCHHEM BpEMEHU
MOKP OIOTCS KOP MYHEBBIMU IMSITHAMH WU MOXKENTEIOT. B HEKOTOPBIX Cily yasiX n300p aKeHUE MOXKET
TIOJTHOCTH IO MICUE3HY Th HJIM CTaTh CJ1a00 3aMETHBIM.

CymHocTs mporecca mnpombiBKH. OHa 3awioyaeTcss B TOM, UYTO THOCYyJbpar HaTpus U
He3HAYMTENIbHAs YacTh KOMIUICKCHBIX COEMHEHHI cepelpa 1 HaTp ¥isl, TIOJTHOCTHIO HE y TAJICHHBIX U3
¢dorooTreuarka Bo BpeMs (pUKCHp oBaHUs, U]y HIUPY IOT B IIP OMBIBHY 10 BOJLY .

Ckopocts 1udy3un TpU TPOMBIBKE TEM BBIIIE, YeM OOJbIlle KOHIICHTPAIMS P acTBOP UMBIX
BelIecTB B (POTOOTIEYATKE, YeM ObICIpee MpOMCXOIUT CMEHa BOJbI M YeM BBIIIE e TeMIeparypa.
[TosTomy B Havase mp OMBIBKH qu(D Py 31sl TP OTEKAaeT 04eHb OBICTP O ¥B-3a OOJIBITION KOHIICHTP alliy B
doTooTneyarke THOCY Ib(haTta HaTpHsi. 3aTEM OHA MOCTETIEHHO 3aMeMJISIeTCl M TIp eKp alaercs, Koraa
KOHIICHTp allyisl BEIIECTB B CHCTEME ()OTOOTIICYATOK — BOJIa BBIP aBBHUBACTCS.

Juddy3us HaumHAET np OTeKaTh BHOBB IMOCIE J0OABIIEHUST YUCTO I BOJIbI, KOTOpasi HA HEKOTOP O€
BpeMs Hapy IIUT 00p a30BaBIlIeecs pABHOBECUE KOHLIEHTP alUil. 3aTeM Ip OLIECC OISATH IIp eKp AIAeTCs.
st ero Havana Tp €0y eTcst HOBast TIOP IS YUCTOM BOJBI U T. .

Crnoco6b! p oMbIBKH. DOTOOTIEUATKH NP OMBIBAIOT TPEMsI CHOCOOAaMHU: a) MOCIEN0BATENbHBIMU
CMEHaMH BOJIbl, 0) B TP OTOYHO BOJIE ¥ B) TIO Jy ILIEM.

[pu mp oMBIBKE MOCTIEIOBATEIHHBIMA CMEHAMU BOJIbI KOTMUECTBO THOCY JIb(aTa HATP U U JPYTHX
BEIIECTB, OCTaBIIMXCS B (POTOOTIEYATKE, YMEHbIIAETCd B T€OMETP MIECKOH MPOIPEcCuH Mo Mepe
YBEJTUUEHHS YHCIIa TP OMBIBOK. PacdeTsl MoKa3bIBaIOT, YTO MOCIE KAXKIOW CMEHBI BOJIBI KOJIUMYECTBO
coyieit B oTtooTrnevyarke ymenbmaerct B 20 pa3. TakuM oOpa3om, yike Mmociie BTOP Ol CMEHBI BOJIBI
ocTaBlIIIeecs KOIMYECTBO THOCY JIb(paTa HATp sl OUEHb MaJIo, a TIOCIE Tp €Thel U YETBEPTOM COBEP IIIEHHO
HUYTOXHO. [loaTOMYy 11 MONMHOM NP OMBIBKU (DOTOOTIEUATKa BIIOJHE JOCTATOYHO 5 CMEH BOJBI.
Mensams BOJy Hajo 4epe3 5 muH, TaK KakK 3a 3TO BpeMs IPOUCXOIUT JAOCTaTOYHOE BbIP ABHUBAHHE
KOHIIEHTp Il coJiell B pOTOOTHEYATKE U BOJIE.

IIpombiBKa (OTOOTHEUATKOB B IMPOTOYHOM BOJE MPOTEKACT HENpPEPHBHO M MOJYMHEHA TOW Ke
3aKOHOMEP HOCTH, YTO U IIPp U MPOMBIBKC B CMCHAX BOJBI. HOBTOMy HET HGOGXO,Z[HMOCTI/I IIp OMBIBATh
¢doToOTNEUaTKN MPU OYEHb OBICTPOM TOKE BOJBI, TaK KaK 3TO CYILIECTBEHHO HE CKXETCs Ha
ckopoctu qudPy3un THOCYIb(ara HATpHsA W APYTHX BEHIECTB M3 (hoTOOTHEUaTKa B BOXY, HO
3HAUUTENILHO yBEIMUYMBACT €€ HelenecooOpasHelii pacxoa. CIpyro BOJIbl, MOCTY MAIOLIYIO B KIOBETY,
HaZ0 OTpEeryUpoBaTh TaK, YTOOBI MOJHAs CMEHa BOJBI B Hell 3akaHumBaiach 3a 5 mun. Bonma B
KIOBETY JIOJKHA MOJaBaThCsl CHU3Y WIM HECWIBHOM CTpyel CBEpXy, TaK Kak CHIbHAs CIpYys MOXKET
TIOBp €TUTH My JIb CHOHHBIH CII0# (hOTOOTIIEUaTKA.

Kak y:xe yka3piBajioch, MpOMBIBKY yJIOOHO IpOM3BOAUTH KaCKaJHBIM cocoOOM (cM. puc. 5),



KOTOP bI{ 3HAYUTENIHHO Yy MEHBIIIAET P acX0] BOIBI.

[Tp oMbIBKa ()OTOOTIIEUATKOB IO/ Ty IIEM HECKOIBKO COKpaIaeT Bp €Ml TP OMBIBKH, HO B Y CIIOBHSIX
paboThl GoTOMOOUTENSI €€ TPY THO OCY IIECTBHTD.

[Ip oA0MmKUTENHHOCTh TIPOMBIBKA MOKHO COKpPaTUTh TPUMEPHO BIBOE, €CIH T €IBap UTENHHO
MoJOXKUTh (hoTooTrneuaTku Ha 2 mun B 0,3%-HbII pacTBOp yTJIEKUCIOrO0 HATpUS {COMbI) WU
HAIIATBIP HOTO CIHP TA.

B ¢otootneuarkax, npenHasHayaeMbIX JUIS JUIMTEIBHOTO XpaHEHMs, HYy>KHO YMEHbIIATh
OCTaTOYHOE COJIpIKaHuE THOCYyJb(ara HaTpUs 1O MUHMMyMa. B 3TOM ciywae pekomeHTyercs
nocse GUKCUp OBaHUS MOJOXKUTH (hoTooTrnedaTku Ha 10 mun B 2%-Hbli pacTBOp cysibpUTa HATP W, a
3areM Ip OMbIBaTh He MeHee 15 mun. OT4ero KoIM4eCTBO OCTATOYHBIX COJIEN B 3MY JIbCUOHHOM CIIOE U
MOJUIOKKE (OTOOTHEYAaTKa YMEHBIIUTCS NMPUMEPHO B 6 pa3 MO CPaBHEHUIO C 25-MHMHYTHOMN
IIp OMBIBKOY B OZJHOM BOJIE.

DTuUM criocoboM He Cliely eT MOJIb30BaTh Csl, KOTJIa TP OMBIBHASI BOJIa IMEET MOBBIIIICHHY IO KECTKOCTh
WM (PUKCUPOBAHIE TP OM3BOAMIOCH B Jly OSITIIEM 3aKp ETIHTENE C ATFOMOKAITHEBBIMI KBaciamu. [Totomy
YTO 3TO MPUBEACT K BBIMAICHUIO OCaJIKa KAIbIMS Ha MY JIbCHOHHOM cjioe ¢poTtooTmniedaTka. J{is ero
yaanenus notpelyercsi JONOoIHUTENbHas 00paboTka GorooTnedatkoB B 1%-HOM pacTBOpe CONSTHON
KHCJIOTHI 1 HOBAsI TIPOMBIBKA.

[Ipu npOMBIBKE HA/J0 yUHUTHIBATH CIEAYIOIUE (PaKTOpbI

1. ®orooTneyarku ¢ TMOJUIOKKON KapTOHHOW IUIOTHOCTH NMPOMBIBAIOT B JIBa pasza JIOJIbIIE, a
(hoTooTneyaTk Ha MONyKapTOHe — B 1,5 pa3a aospiie, yeM (HOTOOTIIEUaTKH Ha TOHKOW TIOIONKE,
P OJI0JKUTENIHHOCT,  TIPOMBIBKM KOTOPOM TpU COOJIIOJIGHMM BCEX BBINICYKa3aHHBIX Tp eOOBaHUM
COCTaBJIACT 25 MuH.

Pa3zHunia B 1p OJJOJKUTENBHOCTH TP OMBIBKY BBI3BIBAETCS TEM, YTO BOJIOKHA OyMaru IMOJUIOXK U
3HAYUTEIBHO CWIbHEE YIEPKUBAOT THOCYJb(AT HATPUS U MPOJYKThl PEAKUMU (PUKCHP OBAHUS, YEM
9MyJIbCHOHHBIM CJOH (pOTOOTIHEYaTKa, a IMOTOMy. 4YeM TOJIIE MHOAJIOXKKA (OTOOTIEYaTka, TeM
JUIATENbHEE TIP OMBIBKA.

2. Ha np on1omKuTennbHOCTh TP OMBIBKY (POTOOTHEYATKOB BIHMSAIOT Y CIIOBUST (DUKCHUP OBaHUS M COCTaB
3akp ermrensi. Ecnu ¢porooTneyarku pUKCcHp OBaUCh B KHCIOM PacTBOp €, TO y JaJleHHe THO Cy Jib(ara
HATpUsi BO BpeMsl TP OMBIBKH TP OTEKaeT ObICTpee, YeM ecTi Obl MX (PUKCHP OBaHHUE TPOM3BOIWIOCH B
Ny OsIIIIeM 3aKp ermTesie, 0COOCHHO ¢ aTFOMOKATMEBBIMU KBacaMu. B mocimenHeM ciydae mp OMBIBKY
Ha/0 yBenMu4uTh Ha 50%.

3. [IpompbiBKa (OTOOTIIEUATKOB CHIBHO 3aMeJUISIETCI, KOr/la UX B KIOBET€ MHOIO, TaK KaKk OHH B
3TOM Cllydae 4acTo ciumaroTcs. Ha crumuuxcst GorooTrneyarkax oOBIYHO 00pa3yroTcsi JKENThIe
msITHa (UX y Aanenue cM. ¢Tp. 353). [ToaToMy ux Hy ’KHO MOCTOSTHHO Tep €KJIaIbIBaTh B KIOBETE.

4. Haubonee OGnaronpusiTHasi Temieparypa BoAsl Uil mpombBkH 18—20°. Boay Temmepatypoit
BbIIIIE 24° NP UMEHITh HE CIEMY €T, TaK KaKk B 3TOM CJly Yae yBeJIMUMBaeTcsl Ha0y XaHHE CII0s JKeJTaTUHBI,
OTYETO OH JIETKO MoBpexnaercs. Ilpu Temnepatype Boasl Hike 15° mpoaomKUTEb HOCTs TPOMBIBKU
3HAUUTENILHO YBEINYMBACTCS .

5. TlponomKuTeNbHOCT, TPOMBIBKM  (DOTOOTIICIATKOB, TP €IHA3HAYCHHBIX IS ONIUMENbHOS O
Xpanenusi, yosaueaiom, a sl apXueHoeo Xpanenus — ympaueaiom. B 3ToM ciy 4ae nocie np OMbIBKH
(hoTooTHEUATKH p EKOMEHTy €TCS 00p a0aThIBAaTh PACTBOP OM P a3pyIIUTENsl THOCY Jib(haTa HATp vs.

Ompenenenue MOJHOTHI TNMPOMBIBKU. KOHEI] MPOMBIBKHM OMPEesioT KOIOp UIMETP HYECKUM
CrmocodoM, T. €. TI0 M3MEHEHHIO I[BeTa KOHIPOJBHOTO pacTBopa Ecmu ero ¢uoneroBas okpacka B
TeueHrne 30 cex OCTaeTCs HEM3MEHHOMW, TO MPOMBIBKA 3aKoH4YeHa. OKpalmMBaHHe pacTBopa 3a 3TO



BpeMs B OpAamWKEBBIM WM B JKEITHIA IBET W OCOOCHHO €ro OOeCIBEYMBAaHME YyKa3bIBAIOT Ha
HEOOXOTMMOCTh TP OI0JKEHUSI TP OMBIBKHL.

KOHTPOJIBHBI PACTBOP

MapranuoBoOKMCIbIA KAMIA . . . . . . . 03r
Emmiinarp. . . ... ........ 0671
Boaa nuctusuivpoBaHHasi . . . . . .. 250 mn

[Tepen ynotpednennem 1 i (20 kanens W3 MHANIETKH ¢ AUAMETP OM OTBEP CTHS 2 MM ) KOHTP OJIbHOTO
pactBopa pazbaBismorT 125 ma  QUCTHWUIMPOBAHHOW BOABL. 3areM 15 maz  pa30aBJIeHHOTO
KOHTP OJILHOTO pacTBOpa HAIMBAIOT B CKJISHKY WJIM B JPYyTOH KakoW-mubo cocy] U3 0ecrBeTHOro
NpO3payvyHOro cTekia M J00aBisAl0T B Hero B TedueHHe 30 cex Kaluid BOJBI, CTEKAmOIIEH C
doTootneyatkoB. Ecnu npombBKa (OTOOTHEUATKOB 3aKOHYEHA, TO IBET PacTBOpa 3a Mocye/ly FoIlue
30 cex momxkeH ocrtaBaThCcs (pronmeroBhIM. M3MeHEeHME IBeTa YKa3bIBaeT Ha HEOOXOJHMMOCTh
TP OJIOJIKEHUSI TIP OMBIBKH.

Hy)KHO UMCTb B BHUAY, YTO LBCT KOHTPOJIBHOI'O PacTBOpa MOXKET U3MCHUTLCA OT L[eﬁCTBHH
OpTraHM4eCKuX BCHICCTB, HMHOIAa B HEOOJILIIIOM KOJIMYECTBE MNpUCy TCTBY IOIIIUX B BOJEC. Yr1o0BI
y6eI[I/ITBC$I B HMX OTCYTCTBUHU, B 15 mn KOHTP OJIbHOT'O p336aBJIeHHOFO pacrtBopa BBOJAT CTOJIBKO
Karcjib BOJbI, HCIIOJIb3Y eMoit AJId TIPpOMBIBKH, CKOJIBKO HX CTCKJIO C (1)OTO0TH€'~I aTKOB IIpH
HCIbITAHUU IMOJIHOTHI IIPp OMBIBKH. Ecin pacTBOpP COXPaHACT B TCHCHUC 30 cex (I)I/IOJICTOBBII;'I OBECT —
3HA4YUT, B BOJAC OpTraHMYCCKHUX BCIICCTB HET.

B npotrBHOM cityyae uCIIbITaHus TP OBOIAT OJHOBP EMEHHO B JIBY X KOHTP OJIbHBIX pacTBopax. B
OJTHOM M3 HHUX COOMpAalOT KAl XHUAKOCTU € (POTOOTHEYATKOB, B JPYIOH J00aBJAIOT paBHOE
KOJMYECTBO Kareilb NPOMBIBHOM BoAbl. O mpuUCYyTCTBMM THOCYJb(aTa HATpUs CyJISIT IO
OTHOCUTEIIBHOMY HW3MCHEHHMIO HUX IBeTa. Tak, HampuMep, €ClIM KOHTPOJBbHBIA pPAacTBOp ¢
IIp OMBIBHOM BOJOW CTaJI PO30BBIM, a C KaIUFIMH, CTEKAIOIIUMU C OTIEYATKOB,— JKEJITBIM, TO 3TO
yKa3bIBaeT Ha HEMOJHOTY IPOMBIBKU (hoTooTneuaTkoB. Eciau 1BeT 000MX KOHTP OJIbHBIX PacTBOP OB
nepemen K3 (HUOJETOBOTO B PO30BBIM, TO 3TO O3HAYaET, YTO MNPOMBIBKA (POTOOTIEYATKOB
3aBep LLIeHA.

Crabmnmsaimst  goroornedarkoB. Ecim mocie npoMbIBKM B (OTOOTIEUATKAX OCTAETCA
THOCY Tb(aT HATPUS U KOMIUICKCHBIE CEpHOBATHCTOK HCIIBIE COJIM cepedpa M HaTpus B KOJIMYECTBE,
GonbuieM 2,3 me Ha 1 m° (POTOOTIEUATKOB Ha TOHKOM TOMIOKKE M 3,9MMr — Ha KapTOHHO
IJIOTHOCTH, TO C TEUYEGHHWEM BPEMEHHM Ha HUX OOpa3ylOTCs JKEITO-KOpHMYHEBBIC IISITHA WIU
P OUCXOJUT OcJalJieHne M300p aKeHMs1, TaK Ha3bIBaeMoe eéviygemanue. OHO HanboIee 3aMETHO B
CBETax M300p aXEHUsI, TJIe MEeTAJUTHY €CKOTO cepedpa HeMHOro. B 3TuX ydacTkax m300p akeHue u3
CepHHUCTOTO cepedpa moslyyaercs CaabOOKpalleHHbIM M MOYTH HE OTIMYAIOUIMMCS OT IIBETa
9MY JIbCHOHHOTO CJ10s1 (poTOOTIIEUaTKa Ha (HOTOOY Mare «Iamy ay.

CKOpOCTh BBIIBETaHUS HM300paXKEHUS 3aBUCHUT OT KOJHMYECTBA BEIIECTB, OCTABIIUXCS B
dorooTreuarke: 4yeM UX Ooiblre, TeM ObICTpee MpOoM30MIeT BhIBeTaHue. POTOOTIEUATKH Ha
xopoOpomMocepeOpsiHO U ximopocepeOpsiHoit  (¢oToOymare BBIIBETAIOT CKOpee, 4YeM Ha
Opomocep eOpsiHON. DTO OOBACHIETCS TEM, YTO 3epHA METAUTMYECKOTO cepedpa M300paxeHus y
MIep BBIX MeTbY€e, Y€MY BTOP bIX.

Beieraror ¢poTooTIIeUaTKu Jaxe MIealbHO 0 T(HUKCHP OBAHHBIE U TP OMBITBIE, HO TOJILKO OY€Hb
MEUIEHHO. DJTO NPOUCXOAUT H3-3a PEAKIUH MEXAy cepeOpoM M300pakeHHs, cepOoBOIOPOAOM U
CEPHUCTBIM Ta3oM, COAEpIKAIMMKCS B BO3JyXe KBapTHP C ra3OBBIM OTOIUIEHMEM U B BO3JAYyXE
OONbIIMX TOPOAOB C pAa3BUTOM XUMHUUYECKOW U METaIy prMYECKOM P OMBIIUIEHHOCTBIO.
BeiBeranue yckopsercs, korjaa (poTooTnedaTk M HakJIeUBarOTCs Ha MacnapTy >KeIaTUHOBBIM MIIU



Kp axmMaJIb HO-K€JIaT MHOBBIM  KJICCM, O6J'IaI[aIOHII/IM 3HAY UTEIHHO U I'Urp OCKOIMMYHOCTBIO. B stom
Clly4dae B SMYJIbCHOHHOM cjioe ()OTOOTIEYaTKa MOBBIMIACTCS COACP KAaHUE BIATrU, YTO M BBI3BIBACT
OoJsee OBICTP O€ €T0 BHIIBETAHUE.

OTOT MpoUecC HE3aBUCHMMO OT NPHUYMHBL, €r0 BBI3BIBAIOLICH, INPOTEKACT 3HA4YMUTEIbHO
VHTEHCUBHEE IIPU BBICOKOM TEMIIEP ATy P € U MOBBIIIEHHO 1 BIAYKHO CTH BO3 /Y Xa.

Pazpymienne TtHocynb(dara Hatpus. BeinBeranue wm3o0paxkeHHs Ha (OTOOTIEYATKAX MOMKHO
Y MEHBIIUTh WU Y CTP aHUTh MOJTHO CTHIO IOTIOTHUTENBHO I 00p aboTkoi. DTUX crocobos J[Ba.

[Tep BBIii 3aKITr0OUaETCSI B OKUCICHUH THOCY Jib(haTa HATP Ul U KOMIUTEKCHBIX COeIUHEHUH cepedpa
W HATPHs, OCTaBIIMXCSA IOCIE MPOMBIBKA B SMYJIbCHOHHOM CJIO€ M IOJUIOXKE (POTOCHHMKA, B
COeNMHEHHUsI, HE pearupyromnme c cepedpom wu3zobpaxkenus. Jng »3toro (oTooTmeyaTku
00pabaTpIBAIOT B pacTBOP € paspy IIUTENsI THOCY Jib(aTa HaTp vsl.

PASPYHIUTE/Db TUOCYJIb®ATA HATPUSA

[Tepexuce Bomopona (3%-ublii pactBop) 125 mn

Ammvuak (3%-Hblil pactBOp) ...... 100 mn

st momy uenns 3%-Horo pactBopa 28%-Hbli aMMuaK pa30aBisioT 9 yacTIMU BOJIBI.

Pa3zpymmrens THoCy Jib(aTa HaTp Ul COCTABIISIOT HEMO CP €ICTBEHHO TEp €/ UCTIOJIb30BaHUEM, TaK
KaK COXpaHsATb €ro TPy AHO U3-3a HEIIp €p bIBHOTO BBIACTICHUSI KUCIIOP OJ1a.

3anacHoi 3%-HbI{ pacTBOp IMEp eKUCH BOAOP 0/1a HEOOXOAMMO XpaHUTh B CKIISTHKE KOp NUHEBOTO
CTEKJIa HE Ha MPSIMOM COJIHEYHOM CBETY — HHaue IpOU30IIeT ero pasnoxenue. Jlydime aepxarb
€ro B XOJIOJHOM MECTE, Hallp UMEP B XOJIOJ WIbHUKE.

ITocne 25—30-MUHY THOM MPOMBIBKM (POTOOTIEYATKOB B IPOTOYHON BOJE HMX IEPEHOCAT B
paspymmTenb, TeMieparypa Kotoporo maoibkHa ObiTh 20°. B HeM ¢oTooTmedaTtku HeTp epbIBHO
Tiep eKJIaJIBIBAIOT, YTOOBI O0ECTICYUTH JOCTYI pacTBopa K oOeuMm cropoHam ¢oTootneyarka. [lo
NP OIIECTBUM 5 MUH X BBIHUMAIOT M IP OMBIBAIOT B Mp 0TOUHO 11 Boie 10 MuH. [locie uero cymar.

B 1 1 pagpymmrens MoxHO o6padorats 5000 oM’ (OTOOTIIEUATKOB.

IIpu obGpaboTke (HOTOOTHEUATKOB pazpyIIHUTEIEM THOCYJb(paTa HATPUs MOTYT BO3HHKHYTh
crey romme 1eeKThl U300p aKCHUS .

1. DMy 715 CHOHHBI 1 CITO¥ CTAaHOBHUTCSI JIMMKUM. JIMIIKOCTH y CTp aHAIOT, moMeIas (poTooTrneyaTok
Ha 3 MuH B 1%-HbIi#1 pacTBOp (hop ManuHAa.

2. W3wmensiercs TOH wm3o0paxkeHuss Ha ¢ortooTnedarke. Jlns ero mnpemoTBpaiieHus B
pa3py IUTeNb JOMOTHUTEIHHO BBOAAT 1 T Op OMUCTOTO Kalusl.

3. Ha cBerax m3o0pakeHUS TOSBISIETCS ClIabo->KeNTas OKpacka. Y JalnsioT ee o0paboTKoi
¢dotootneuatka B 1%-HOM pacTBOp € y KCy CHOI KHCIOTBI.

Bropoti crioco0 3akimovaercsi B TOHUP OBaHUM (POTOOTIIEYATKA 30JI0TOM MIIU CEp OCOEP JKAMMHU
BemectBaMi (CM. CTp. 323), 4TO CYILIECTBEHHO YBEJIMYMBACT YCTOMYMBOCTh M300paKEHHUS K
JCHCTBUIO Ta30B, HAXOMSAIIMXCS B BO3Ayxe. TOHHpOBaHHWE 30JIOTOM, XOTS M TPy IHOAOCTYITHO,
obmamaer "TeM NPEMMyIIeCTBOM IO CPABHEHUIO C OCEPHEHUEM H300paKEHUs, YTO TOYTH HE
M3MEHSET IepBOHAYAIBLHOTO IBEeTa (POTOOTIEYATKA, TaK KaK YacTHUII cepedpa IOKpbIBAIOTCS



TOHKHMM CJIOEM 30JI0Ta.
T oHMp OBaHME 30JI0TOM MP OU3BOJIAT CIIEAY IOIIUM PacTBOP OM.

3amacHble pacTBOP b

I. XnopHoe 3010710 ....... Ir
Boga nuctunnupoBannas ... 106 mn
II. PonanucTelit HATp U ..... 10r
Bona nuctunnupoBannast .. . 100 M

st ynoTp ebsienust 6epy T:

[Tocne TrarensHON MPOMBIBKH OTHEYATOK MOTpykatoT Ha 10 mMuH B paboumii pactBop. 3arem
cienyer 10—12-MuHy THast ip OMBIBKA M CY ITIKA.

B 1 1 pactBOopa MoxxHO 00pabotars He 60omee 4500 cM™* GpoTOO TIIEY ATKOB.
60. CYHLIKA ®OTOOTIIEYATKOB

CymHocts cymku. CKOpOCTh Cy KM 3aBUCUT OT COJEp KaHUS BJIard (MapoB BObI) B BO3/y X€:
yeM ee Oojblle, TeM MeUIEHHEe HcHapsiercss Boja U3 (OTOOTHEYaTKOB, M HAOOOPOT, YeM ee
MeHbIIIe, TeM OBICTp ee NP OUCXOJUT FTOT Tporecc. KomuyecTBO e map oB BOJBI B BO3/LY X€ 3aBHCHT
OT TeMIepaTyphl U, CIEJOBATEIbHO, OT BPEMEHM rojia: JIETOM MX B BO3J1yXe OOsbIle, 3UMOM —
MeHb1Ie. [ToaToMy, eciu 3MMHUI BO34y X, Hanpumep ¢ Temmeparypoii — 10°, nogorpers a0 25e, To
OH TIOTJIOTUT 3HAYMUTENHHO OOJIbIE BJIArW, YeM JIETHHM BO3AYyX ¢ Temmeparypor 25°. B atmx
Y CIOBHSX Cy IIIKA (POTOOTIIEYATKOB 3MMOM 3aKOHYUTCS OBICTp €€, YEM JIETOM.

BooOmie, uem Bbllle Temmeparypa BO3Jyxa, TeM OOJblIe€ KOJIMYECTBO BJIATM OH MOXKET
MOTJIOTHTh, TEM CKOpee MpoTekaeT cymka. OJHAKO CIMIIKOM TOpsTYHMid BO3Y X MOKET P acIlIaBUTh
JKETaTHHY  OMYyJIbCHOHHOTO  cios  (orooTrnedarkoB. [loaToMy  peKOMeHOyercs  CyIIKy
¢boTOOTIIEYaTKOB HAUMHATh MPH TEMIIEpaType BO3yXa OKOJO 25°, MOCTENeHHO MOJHUMAs ee J0
35—37°.

[Ipu oaHOM U TO M 7K€ BIAXHOCTH BO3y Xa (POTOOTIIEYATK U BBICHIXAlOT TEM CKOp €€, yeM OoJibIiie
CKOpPOCTh MOTOKa BO3AyXa, UX o0mayBatouiero. [losromy QorooTneyarku cienyer CyIIUTb HOA
BCHTHUJIATOP OM. B HCTIOJABMJKHOM BO3 1Y XC, 0COOEHHO €CIU OH BH&)KHBIﬁ, Cy IKa Mp ONUCXOJUT OYCHb
MEJUUIE HHO.

Ha ckopocTh cymku Takke BIHSET TONOXKEHHE (DOTOOTIIEYATKOB IO OTHOIICHUIO K
BO3JyIIHOMY TNOTOKY. HamGonbuielt oHa Oyner, Korja OH MOCTYyMaeT MEepHEeHAUKYJSIPHO K HX
MOBEP XHOCTS M, ¥ [P UMEP HO BJBOE MEHbIIIE W — NP U €ro JIBWKEHUU Map AJUIETbHO UM.

@dusnueckas CTOpOHAa Ipolecca CyIIKM 3akiarodaercs B caegyromem. C  ee  HavaaoM
KOHIICHTpP alyisl BOJBbI HA MOBEP XHOCTH 3 MY JIbCHOHHOTO CJIOSI U TIOAJIOKKHA CTAHOBUTCS MEHBIIE, 4YEM
B UX BHYTPEHHUX 4YacTiIX. DBo3HMKIIAag pasHuIla KOHLEHTPAUMKM HAYMHACT HEMEIJICHHO
BBIPABHMBATHCsl BCJEACTBUE TU(DQPYy3unM BOABI M3HYTpH (POTOOTHEUATKA K €ro IOBEPXHOCTH.
[Tpornece ucnapeHust BOJIbI U, CieI0BaTENbHO, BHICY IMBAaHUE Oy Iy T MpOTEKaTh 1O TeX MOp, MoKa
COZIEp KaHME BJIard B BO3/AyXe U B (DOTOOTHEUATKE HE CTAHET OJMHAKOBBIM, T. €. KOTJAa HACTYIIUT



PaBHOBCCHOC COCTOAHUEC KOHLICHTP alyii BJaru B BO3AYyXC U B q)OTOOTl'Ie‘I aTKe.

Wcnapenrie BoABpI C MOBEPXHOCTEH (hOTOOTHEUATKA IIPEACTABISIET COO0# CIOXKHOE SIBJICHHE,
cocrosIee U3 ABYX cTaguid. Ha mepBoii craguu CyImKu MOJeKy bl BOJbI AU Gy HIUPYIOT B BUIE
rapa B O4eHb TOHKHI CIIO¥ BO3/yXa, B TaKk Ha3bIBa€MyI0 BO3AYIIHY IO IUIEHKY, BO3HHUKAIOILY 0 HA
MIOBEP XHOCTH AMY JIbCHOHHOTO CJI0Sl ¥ MOAIOKKHU (poToOymaru. Ee TonmumHa 3aBUCUT OT CKOP OCTH
NBIDKEHUS TIOTOKA BO3QyXa, HCHONb3yeMOro Juisi cymkd. Yem oHa Oonblle, TEM TOHBILE
BO3Jy IITHAsI TICHKA, TEM MEHbIIUHN Iy Th JOJKHBI TP OWTH MOJIEKYJIBI BOJIBI, YTOOBI €€ Tp €010JIETh
U YJIETY YUThCS B OKpY Karollee Ip ocTpaHcTBo. U, crienoBarensHO, TeM CKopee Oy AET Mp OUCXOIUTh
BBICY IIMBaHUE (POTOOTIIEYATKA. 3aTEM Ha CKOPOCTb TP €0JI0JICHHS BO3/TY ITHOM IJICHKU MOJIEKY JIaMU
BOJIbI, HMCHapsouielics u3 (poTooTnedaTKa, BIMSET BIAXHOCTh BO3/yXa: YEM OHAa MEHbILE, TeM
OBICTp €€ MOJIEKY JIBI BOJIBI TP OXO/ISIT Yep €3 BO3Iy IHY IO TUICHKY .

Bropoii cragueil npolecca Cy KU SIBJISIETCSl PACCESHUE B OKP Y JKaOILEe P OCTP AHCTBO MOJIEKY JI
BOJIbI TIOCIIE UX BBIXOJAa U3 BO3JyIIHOM IUIEHK U, KOTOPOE MPOUCXOIUT TeM OBICTpEee, UeM CKopee
OCyIIECTBIISIETCST OOMEH BO3Jyxa y TOBEPXHOCTH (oToornedaTkoB. B pesympTate Takoro
paccessHUS MOJIEKYJ BOJbI BJIIQXHOCTh BO3/yXa B TOMEIICHUU yBeIUYMBaeTcs. Uepe3 HEeKOTopoe
BpeMsl TPH OOJILIIIOM YHCIIE BBICY IMBAEMBIX (POTOOTIIEYATKOB HACTY AT PABHOBECHOE COCTOSTHUE
MEXIly KOHIIEHTpaIlMei MoJIeKyJ BOABI B BO3JyXe M B BO3IYIIHOM IUIEHKE, OTYEro CyIlKa
npekpamaercs. [loaTroMy npu cy 11ke HeOOX0IMMO HENp ep bIBHO OOHOBJISITH BO3/Ty X B TIOMEIIE HHAU.

Crioco6b1 cymiku. POTOOTIEUATKU CYIIaT B CYyXOM MOMEIIEHHH O3 TBUIH, TOJBEIINBAs UX B
BEP TUKAJILHOM TOJIOKEHUHM Ha O€4eBe C MOMOIIbIO OSbEBhIX 32KMMOB WU B TOPHU30HTATHHOM
TIOJIOKEHWH, YKJIAIbIBas MX M300p KCHNEM BBEPX HAa MapJIi0, HATSHYTYI0 Ha pamy. Takas cyIka
0e3 Ip MHY TUTETHLHOTO 001y Ba (POTOOTNEYATKOB BO3/Y XOM JUTUTCS JIOITO, 8 HMEHHO:

a) B IOMEILIEH MU Y Mep €HHO TEIJIOM U CY XOM — 5—7 4acoB;

0) B MOMEIICHUN TP OXIATHOM U CyXoM—9—12 yacoB. OHa 3HAYUTENHHO yCKOPSIETCs, €Cln K
(GoToOTIEUaTKaM HENPEPHIBHO U PABHOMEPHO MOCTYNAaeT IOJOTPEThI BO3AyX, HApUMEp OT
BEHTWISITOpA € 3JIEKTP NUECKUM T10 I0TP EBOM.

Cymka eme 0osee yCKOpsIETCs, €CIM MPOMBITBIH (POTOOTIIEUATOK MOMECTUTh HAa HECKOJIBKO
MUHYT B 70—80%-HbIil pacTBOp STWIOBOrO WIM JACHAaTYypHpOBAaHHOTO crupTa. OH KagHO
COENUHSACTCS C BOJOH, YMEHbINAs TEM ee coJepkaHue B (HOTOOTIEUATKE, YTO TPHUBOJIUT K
YCKOpEHUIO €ro BbIchixaHus. CIUPT NpU KyMaHuM (POTOOTIEUATKOB TMOCTENEHHO HAChIIaeTcs
BOJIOM W CTaHOBUTCS HETOJAHBIM JJIi yCKOpEHHS CyIKW. Ero MOXHO pereHepupoBarb
00€3BOKEHHBI M T'HIICOM (CEp HOKUCTBIM KallbIeM). [ 3TOro TUIIC Mp Y MOMEIIMBaHU Y HACBITAI0T
B COCYJl CO CITUPTOM, pa30aBJICHHHIM BO/ION. be3BOJIHBIN CepHOKUCIBIA KalbLUM, COEAUHSSICH C
BOJIOM, 00p a3y eT Hep acTBOP MMBII ocatok. Korja ocagok ocsiietT Ha IHO cocy Jia, CHUPT GUIBTPY FOT
yepe3 Bary. Ilocie Wero oH CTaHOBUTCS TOAHBIM JUISL YTOTPEOJSEHUS. DTy OMNEpalMio MOXHO
MOBTOPSITh A0 TIOJTHOTO M3P acXOJA0BaHUs CIIUPTA.

OyeHp Ba@XHO, 4YTOOBI CKOPOCTh CyIIKH OblIa pPaBHOMEPHOM Ha BCEH MMOBEPXHOCTH
¢dotoorreuatka. Tak Kak Mecra, BBICHIXAIONIME C 3aMo3JaHMEM, YacTo OBIBAIOT BUIHBI HA
NOJTHOCTRIO  BBICOXIIEM AMYyJbCHOHHOM cjoe. OJTOT JAedheKT yAalsioT pa3MauuBaHHEM
(doTooTreuaTKa B BOJIE C TMOCIEAYIOMIEH CYIIKOW B paBHOMEPHOM TMOTOKE BO3ayxa. MHorma oH
OBIBAET HEY CTP aHU M.

doTooTneyaTku HeNb3s MEpecyIlrBaTh, TaK KaK MPH 3TOM JIETKO O0pasyIOTcs TpEIIMHbI Ha
9MY JIbCHOHHOM CJIO€.

I'msuneBanne GpoTocHUMKOB Tipu cyIke. DoTooTIIEUaTKy Ha TJISHIIEBOW WX OCOOOTJISTHIIEBO I
¢ oTo0y Mare MOKHO TP UAATH 3€p KaTbHBIH TIsiHel. [l 3TOro ero MOKp bIM HaKaThIBAIOT Ha KaKy f0-
00 3epKalbHYI0 TMOBEPXHOCTh M OCTAaBJISIIOT HA HEW O MOJHOro BhichixaHus. [Ipu 3TOM C



BO3HUKHOBCHHEM 3CPKAJIbHOTO TIJIIHOA HAa HEM 3HAYUTCIBHO YJYy4dINaCTCd BUIHOCTb MEIIKHUX
JAcTalic " I/I306p AKCHMU . FJ'I}IHLICB aTb (I)OTOOT IeYaTK 1 ¢ MaTOBOM WU CTPpYKTYpD HOM IMOBCP XHOCTB IO
HEIIb34.

Jnsa  HakareiBaHUs (POTOOTMEUATKOB TMPHUMEHSIOT 3€pKaJbHOE CTEKJIO, UEUTYJIOHI WIN
IieKcuriac (Op raHMd eCKoe CTeKJI0). X moBep XHOCTh HE IOJHKHA UMETh T'PsI3H, LIap aliH, BHIOO 1H,
ckoJioB M T. 1. IlosTomMy J5HCTBI cTekia, LEUIyJIOMAa W IUIEKCHIJIaca Tepel  HaKaToM
(OTOOTIIEYATKOB THIATENHHO MOIOT M HACYXO BBITHPAIOT YHCTOW MapJlied. 3epKalbHOE CTEKJIO,
Kp OMe TOTO, NP OTHPAOT JCHATY p Up OBAHHBIM CITUPTOM, U HA HETO HAHOCAT CJI €Ay IOLIHI COCTAaB:

bemsuH ............. 100 M
Bock Oenbli ........... Ir

CocraB pacTuparoT Ha CTEKJIE 10 TEX MOp, MOKAa OH HE paclpeleuTcs Ha HEM COBEPIIEHHO
PaBHOMEPHO. JTO yCTaHABJIMBAIOT IO OTCYTCTBHIO IOJIOC Ha CTEKJIE, paccMaTpuBacMOM IIOJ
OCTPBIM YITIOM. YUCTKY M HATUPKY CTEKOJI BOCKOM IIP OM3BOJAT KAXK/IbIM pa3 Iep el HaKaTOM HOBOU
nop 1u OTOOTI€YATKOB.

Bo3moxHOCTh nmpuiunanus (GoTooTHneyaTka K MOBEPXHOCTH JIMCTA yMEHbIIAETCs, €CIH Tep e
HAaKaThbIBAHUEM €ro Ha 5 MMH norpy3utb B 10%-Hblil pacTBOp JBYYIJIEKUCIOrO HaTpusl (IUThEBOM
COJIBI).

Tak moAroToBIEHHBIM (POTOOTHEUATOK SMYJILCHOHHBIM CIIOEM OCTOPO’KHO YKJIA/IbIBAIOT HA
JIMCT, CIels 3a TeM, 4ToObl Ha (oTooTrnedaTtke He 0Opa3OBAIUCH CKIIAIKH, a TOJ HUM HE OBLIO
BO3JyIHBIX Iy3blpbKoB. Ecium oOHM mnomyudmiuck, TO (OTOOTHNEYATOK CHUMAOT M BHOBB
HaKJIaAbIBalOT Ha JUCT. Eciy BO3MyIIHBINA IMy3bIpek oOpa3oBaics OKOJO Kpas (oTooTmeyarka, To
ero, He CHUMasi (pOTOOTIIEYaTKa C JIMCTA, JIETKO BBIJABUTh MalbIEM 3a Kpail. DTy omeparuio HaJao
npoJenars 00s3aTelbHO, TaK Kak IOJ Iy3bIPBKOM BO3JAyXa IVIsHel He noxyuwutcs. Ilocne vero
($OTOOTIEUaTOK HAKPBIBAIOT Ky CKOM O€JI0ro MOJIOTHA WM HECKOJIbKHMU CIOSMH (UIIBTP OBATbHOM
WIN Ta3eTHOM OyMaru M IJIOTHO NP HUKAaThIBAIOT €r0 PE3MHOBBIM BAIMKOM K CTEKJTY, IU1EKCUIJIACy
WM LEUTYJIOUIy. OTy ONepauuio O4YeHb YAOOHO JenaTh IUIaCTUHKOM U3 IUIEKCHIJIaca, Kparo
KOTOpOil mpumaHa oBanmbHas (opma. Jlns 3TOH I1eMM MOXKHO HCTONB30BaTh TAaKXKe JIIOOY IO
LIEJUTY JIOUJIHY FO PacUyecKy , €CIM €€ OCHOBAHHE MMEET P OBHY 0 TIOBEP XHOCTb.

B TakoMm Bume ¢OTOOTHEYATOK OCTaBISIOT AN CYIIKH, KOTOPYIO TMPOBOJIT OOBIYHBIM
cnocoboM. BricoxHyB, ¢oTooTneyarok cam oTAenurcs OT jaucta. Ecam Xopomo BbICOXIIMI
dboTOoOTIIEYaTOK CaM HE OTAENsIeTcs OT JIMUCTA, TO HaAO0 OJUH €ro Kpal MNpUIOAHATH JIe3BUEM
[P OYMHHOI'O HOXa, a 3aTEM OCTOP 0’KHO OTJEJIUTh BECh OTIEYATOK, YTO IIPOU30MIeT 6e3 BCSIKHUX
ycunuil. Ecnu HekoTopas 4acTh (POTOOTHEUATKAa HE OTCTaeT OT JIMCTa — 3HAYUT, OH BBICOX
HETIOJTHOCTh10. B 3TOM cityyae hoTooTrneuaTok 10Cy HIMBAKOT.

Otaupare (OTOOTIIEYATOK OT JIUCTA HENb3s, TAK KaK 9TO HEMHHYEMO NPHBEIET K Mopue
M300p OKEHUS .

WNuorpa ¢otooTmeyarku TMOCIE BBICBIXaHHMS TPHKICHBAIOTCA K TIISHUCBAIHLHOMY JIHCTY,
HECMOTPS Ha CaMyIO0 TIIATEIbHYIO TOJATOTOBKY €ro MOBEPXHOCTH. DTO YKa3blBaeT Ha ciaboe
Iy OJIeHHE CBETOUY BCTBUTENLHOTO ¢10s poToOyMaru. Toraa mepen HakatoM pOTOOTIIEYATKHU Iy OSIT
B 2%-HOM pacTBOp € (op MaJTHHA.

®DOTOOTIIEYATOK, MO KaKUM-THO0 TP MYUHAM HE OTCTAIOIIWI OT JINCTa, KJIaAy T BMECTE C HUM B
cocy /1 ¢ Bojoi At pazmauuBanusi. [To npomectBuu 10—15 MuH ero MoxHoO oTaenaTh. Jlenars 31o
HaJ0 HOJ BOJO H.

I'nsHneBaHne U cyKy (OTOOTIEYaTKOB NP OU3BOAT Ha 3J1eKTp oruisgHueBarene Tuna H-9 win
O®I'. [lenaercs 3TO Tak: Ha TIIATEIbHO TMOJUPOBAHHBIA CTAIBHOM JIUCT HAKaTHIBAIOT



dboroorneuatku pasmepom g0 18x24 cm. 3arem auct ¢ (POTOOTIIEUATKOM HarpeBaroT
anekTpoTtokom. CyIIKa U TIISTHIIEBaHU € 3aKaH4d MBAatOTCs 3a 5—10 MuH.

CoBepIIIeHHO BBICYIICHHBIH OTIJISTHIIOBAHHBIM (DOTOOTIEUATOK MMEET POBHBIM 3ep KalbHbIN
Oneck Ha Bcell moBepxHOCTH. Ecnu ke Ha HeM 00pa30BajluCh MATOBBIE IATHA WIM TOYKH, TO 3TO
CBUJCTENILCTBY €T, YTO 5SMYJIbCHOHHBIA CJIOW OBbUT HEIUIOTHO MpHKaTaH K JHcTy. Takoif
(0TOOTIEUaTOK HA/IO0 Pa3MOUUTh B BOJIE U NP UKATaTh 00jee IUIOTHO.

WHorna, HeCMOTp s Ha caMo e TIaTeNbHOE NP UKaThIBaHUE, Ha (DOTOOTIEYATKE OCTAIOTCSA MEIKUE
MaTOBble IIITHBIINIKK. OJTO YyKa3piBaeT Ha (abpuunbelii Opak QoroOymaru, BBI3BaHHBIN
HEpaBHOMEPHBIM 331y OJMBAaHMEM €€ CBETOYYBCTBHUTEIbHOrO ciosi. McnpaButh 3TOT AedeKT
HEBO3MOXHO.

Tlpueedena xnaccuguxayuss paziuympix cnocoboe MoHUPOSaHUst  (POMOOMNEUAnKoE.
Paccuompernwl  mpebosaruss, npeovagriemvlie K NO3UMUGY, NPEOHAZHAYEHHOMY Ol
mo HupoeaHusL. Jla vl p ey enmbl pacmeopos, OKpAuUeaouux oomoomneiam ki 6 KOpu4Hesblll,
CUHUT, JiCenmblil, 3eleHblil U KpachHulll yeema. H3odicenvl cnocodvl usmeHeHus: moha
NO3UMUBHOZO U0OPAdICEHUS NOBMOP HbIM NPOSL&TEHUEM.

TOHMUPOBAHUE ®OTOOTIIEHATKOB

61. HASHAYEHUE TOHUPOBAHUSA U KJIACCUPUKALIUA TOHUPY IOIIUX PACTBOPOB

OxpammBanue (OTOOTIECUATKOB NP OU3BOJAT C ICTETHYECKON I1€NbI0, TIO3TOMY BBIOOp IBETa
n300p &XKEHUs 3aBUCHUT O T BUa Croskera. Henb3s1, Hanp uMep, HOp Tp €T OKpallluBaTh B 3€JIEHBIN WU
CHHUI L[BET, TaK KaK TaKO M IOP TP ET BBI30BET HEMNP UATHOE BlieyanieHue. I1op Tp eTHeIi ke CHUMOK,
OKpAICHHBI B TEMHO-KOP MYHEBBIM WJIHM KPAaCHO-KOPMYHEBBIM IBET, CMOTPUTCA OYEHBb XOP OIIO.
@DOTOCHUMOK C HOYHBIM CIO’KETOM, OKpP allleHHBII B Ty 00KO-CHMHM TOH, Oy 1eT 60s1ee 3P PeKTHBIM.
Takux mpuMep 0B MOKHO TP UBECTU MHOTO.

Hp u BBI60p € IBCTa (I)OTOO THeyarka HaJ0 pYyKOBOACTBOBATHCA OIIBITOM XY JOKHHUKOB, KOTOPBIC
JCJIAT IBETA HAa TCIILIC WU XOJIOIHBIC.

T ereiMu IBCTaMM CYHHUTAIOTCA: KpacCHbIC, KPAaCHO-KOPHUYHCBLIC, KOPHWYHCBLIC, OpPaHKCBEIC,
KCITBIC M KCITO-3CJIICHBIC.

XOJIOAHBIMM [IBETAMH — roiny 00BaTO-3€JICHbI ¢, roiry 6He, CHMHUC U (I) HOJICTOBBIC.

Takoe pa3zgeneHue BETOB BBEIEHO XyJOKHMKAMHU HAa TOM OCHOBAHUM, YTO KpacKamu mepBOM
IpyHIbl U300p @KalOT COJHIE, OTOHb, CBET, JIMLO YeloBeKa U T. 1., a KpackaMu BTOpOW — BO.Y,
CHET, Cy MEpKH, AU U T. 1.

Teruble 1BETa TAlOT COENWHEHUsS CEpbBl, CEJICHA, ypaHa, KaJMus, HUKEIS. XOJOJIHbIE —
COEIMHEHHS Keme3a U MEeIH.

Hp OLICCC OKp alIrBaHUsA (I)OTOOTHe‘-I ATKOB HA3bIBACTCA TOHUPOBAHHUCM HWIHW BU3UP OBAHUCM.
TOHI/Ip OBaHUC OCY HICCTBJIAIOT IIP AMbIM U HECIIP AMBIM WJIH KOCBCHHBIM crioco0 aMmmu.

T oHKp OBaHKE P SIMBIM CIIO COOOM TP OU3BOJIUTCS B OJTHOM PacTBOpPE, B KOTOP OM MET AITHYECKOEC
cepeOpo M300p aXKeHHsl TepEeBOAUTCS B COCTUHEHUE, MMEIoIee TOT WM MHOUM 1BeT. B 3ToM ero
y100cTBO. HemocTaTtkoM siBIIsIETCS HEBO3MOXKHOCTh BO BpeMsi 00pa0OTKH M3MEHSITh OTTEHOK IIBETa
n300p aKEHUs .

Tonup oBanme Hemp IMBIM €O CcOOOM JienaeTcsl B IBY X pacTBopax. B mepBoM, Tak Ha3pIBaeMOM
OTOENMBAIOIIEM, PAacCTBOpPE METALIMYECKOE cepedpo H300paXeHHs OKMCIsAETCs B COEJMHEHHE
0€e10ro WiIx KeaToBaro-0enoro 1pera. Bo BTOpoM — BHUpUPY IOLEM PAacTBOPE OHO IEP EBOAUTCS B
OKpaIllEeHHOE COeJMHEHHE. DTOT CIoCo0 TOHMpOBaHWsS Oojee UTUTENbHBINM, YyeM mnepBbld. Ero
JOCTOMHCTBO — BO3MOJKHOCTh BapbUPOBAHUS OTTEHKA IBETa W300paKEHUS HW3MEHEHUEM



P OZI0JDKUTENILHOCTH OTOCNMBAHMS M TOHMpOBaHMS. K HeMy TakKe OTHOCHTCS BHPHpOBaHHE
OpPTaHMYECKUMH KPAaCHTEISIMH TPOTPaBICHHOro cepedpa M300paKeHHs MO3UTHBA. DTOT CHOCOO
JIaeT Ha TMAaTIO3UTHBAX XOpollee n300p axkeHue, Ha GoTooTneyarkax — Hey IOBIETBOP UTEIBHOE, a
HOTOMY OH He Oy JIeT OIMCaH.

K npsimoMy crioco0y TOHHp OBaHHUSI OTHOCSTCSL:

1. OxpammBaHue HEMOCPEACTBEHHBIM OCEpHEHHUEM WIM OCEIEHeHHEM. OITOT CIoCco0
3aKJIIOYAeTCs] B TOM, YTO METANTMYECKOE cepeOp o U300p aXeHus Mol IeMCTBUEM COEMHEHNUH Cep bl
WJTU CeJIeHa TIep €XOIUT B CEPHUCTOE WU CEJICHHUCTOE cepedpo.

2. OxpammuBaHHe KelIe31 CTOCHHEP OIUCTHIMUA COCAMHEHUSIMU ypaHa, MEIH, jKelle3a U CBUHIA.
[To sToMy cmocoOy Kelne30CHHEpOAUCTasi COJib, OOBIYHO KpacHas KpOBSIHas COJb, OKHUCISET
METaUTMYe CKOe cepedpo M300p aKeHHs B JKeJIE3M CTOCUHEP OJIICTOE Cepedpo, KOTOpOoe, pearupyst ¢
coJsiMu MeTasuia (ypaHa, MM, CBMHIIA U T. I1.), Ia€T OKP allIeHHbI€ COSINHECHUS.

[IpssMBIM TOHHMpOBaHMEM IOJIyYalOT KOpPHUYHEBBIE, KPaCHO-KOPHUYHEBHIE, CHHUE U 3€JIECHBbIEC
uBerta. L{Ber m300p axkeHUst 3aBUCUT OT BELECTB, BBOJUMBIX B BUP UPY IO pacTBOP, & UIMEHHO :

1. KopuuHeBbIl 1BET, WIH, Kak TOBOPAT, TOH CEIUH,

JacT CePHHUCTBIM HaTp, THOMOYEBHMHA W  ATIOMOKAIHEBBIC KBACIhl C THOCYJIb(HaToMm
HaTp Hsl.

2. KpacHo-KOp MYHEBBII LBET — COEAMHEHUS CEIEeHA U A30THOKHU CIIbINA Y paHui *.
3. KpacHo-kop muHEBBIH IIBET C (PHOTETOBBIM O TTEHKOM 00p a3y €T cep HOKHUCTIAsk METb.

4. Cuanit OBCT I/I306pa)KeHI/I$I Jar0T XKCIC30aMMHUAYHBIC KBACIlbl, aMMHAa4YHOC JIMMOHHOKHMCIIOC
JKCJIC30 U TP EXXITOP UCTOC K EJIC30.

5. 3erneHnlii IBET — COEOMHEHNI KOOAIBTA.

HenpsiMpiM TOHMpOBaHHMEM TMOJYy4YarOT IBETA: YEpHO-KOpHUYHEBBIC, KOPHUYHEBbIE, KpacHO-
KOp MYHEBBIE, KPaCHBIC M JKEJIThIC Pa3HBIX OTI'CHKOB, 3€JICHBIC U CalaTHO-3eleHble. [Ipumuem oTTe-
HOK IIBe€Ta W300p aKEHUsI 3aBUCUT OT COCTaBa O TOEIMBAIOILIEr0 M TOHHP Y IOILLETO PacTBOpP OB.

I. OTGenuBaromuii pacTBOp € KPacHOW KPOBSHOM COJBIO OKHCISET cepeOpo M300p aKeHUS B
JKETIE3UCTO CUHEp OIUCTOe. B 3TOM cinyyae mnpu TOHHMPOBAHMM TONYYalOT CJELYIOIIMM ILBET
300D AKCHUS :

1. Kop n4HEeBbIi — CepHUCTHIM HATPHUEM U THOMOYEB MHOM ( THOKap OaMHIOM) .

2. KpacHo-KOp MUHEBBIN — a30THOKUCIIBIM yPaHWIOM M COECMHEHUSMU CEJleHa.
3. KpacHblil — XJIOp UCTBIM HHUKEI EM.

4. KpacHo-(proaeToBbIi — CEpHOKHUCION MEIbIO.

5. CHHM A — TP €XXIIOP UCTHIM KEJIE30M M YKEJI €30aMMH aUHbMH KBaCLIAMH.

II. OTGenuBaromMii pacTBOp € KpacHOM KPOBSIHOM COJIbIO M a30THOKHUCIIBIM CBHHIIOM OKHCIISET
cepeOpo HM300paXKEHUSI B KEJ €3MCTOCHHEP OJUCTY 0 CBUHIIOBO-CEPEOPSIHyI0 COJlb, TOT/a NpPHU
TOHUP OBAHUH TIOJTY YAIOT CIEAY FOLIMIA 1BET H300p aXKEH Hs :

1. Yep HO-KOp MUHEBBIN — CEP HUCTBIM HATP UEM.

2. SIpKO->KEeNThI — JIBY XpOMOBOKHCIIBIM ~ KaJIUEM.



3. SIpKo-3eneHblii — CMEChIO JIBY Xp OMOBOKHUCIIOTO KaJIUsl U JKelle30aMMuay HbI X KBacCIIOB.
4. CayaTHO-3€J1 €HbI il — JIBY XIIOP UCTBIM KOOAJIbTO M.

III. OTGenuBaronIuii pacTBOpP C COJNIIMH KaJMHs M JIMMO HHOKHCIIOTO KaJusl OKHUCIISIET cepedpo
M300p OKEHUS B JKEJ €3UCTO CHHEP OJTUCTOE C TMOITY THBIM 00pa30BaHMEM JKeJIe3 HCTO-CHH Ep OAUCTOTO
kagmusi. C O CIIeIHUM cep HUCTBIN HATp Mid TaeT JIMMOHHO-XKENTO € H300p aKeHUeE.

* Penentsl ¢ comsimu YpaHa HC NIpUBOAATCA H3-3a OTCY TCTBUA €0 B IIP OJIAXKCE.

IV. OtGenuBaronuii pacTBop ¢ OpOMECTBIM KalWeM WIH XIOPHUCTBIM HAaTPUEM OKHUCISET
cepeOpo M300pakeHHsT COOTBETCTBEHHO B OpOMHCTOE WM XIOpHCTOE cepedpo, KOoTopoe Tpu
TOHUP OBAaHUU CEPHUCTHIM HATPHEM JIaeT KOpP MUHEBOE M300p aKeHHE.

Henpsimoii crioco0 MO3BOJISET NP OU3BOIUTH JBOWHOE TOHHPOBAHHUE, KOTOPOE 3aKIIOYACTCS B
TOM, YTO pa3HbI€ YaCTH OTOEJIEHHOTO M300p KEHUsI OKpAaIlMBAIOT B pa3jnyHble 1BeTa. Hampumep,
MO>KHO TOHHP OBaTh TOJIBKO CIO’KETHO Ba)KHY IO 4acTh M300p aKEHHUS, OCTaBIIsAS (POH dep HO-OEIbIM,
WK, HA000P OT, TOHUP OBaTh (OH, a HE CI0KETHO BAXKHY IO YaCTh M300p AKEHUS.

[IpsiMBbIM ¥ KOCBEHHBIM CII0 COOAMHU TOHUP Y FOT BCE copTa GOoTOOY Mar.

62.OBIIUE TPEBOBA HUSI K ®OTOOTIIEYA TKY

doTooTneyaTk M, TpeAHa3HAYCHHBIE MJI1 TOHUPOBAHUS, JOJDKHBI OBITH CaMbIM TIIATEbHBIM
oOpazom o0Opabotanbl. OCHOBHBIMHU YCJIOBHAMH, OOECIEUHMBAIOIIMMUA XOpOIlee TOHUPOBaHMUE,
SIBIISTIOTCS :

1. IlpaBwibHas BBIAEPKKA NPU NEYaTH M HOPMaJbHOE TMpOsBJICHHE, OOecrey MBaronme
TIOJTy YEHHE COYHOTO M300p XKEHUS C JCTASIMU B TCHSIX U CBETaX.

doTooTtreuaTtku H CAOSKCIIOHUP OBAHHBIC WU ICP COKCIIOHHUP OBAHHBIC, TICP CIIP OABJICHHBIC WIN
HEJIOTIP OSIBJICHHBIC [Tl BUP UP OBAHMS HETIP UTOJTHBI, TAK KaK O HA OKP allIMBAIOTCS B IIBETA HEYUCTHIC
WK HCIP UATHOTO OTTCHKA. (DOTOHIO6I/IT€JII/I HC YUYUTBIBAIOT TAKOT'0 BJIUAHHNA HA LBCT I/1306p AKCHUA
ycrnoBuid  00paboTku  uepHO-Oenmoro ¢GoTooTneyarka, ¥ HEyJAYHBI IBET IOy YEHHOTO
M300p QKEHUSI OTHOCSIT 33 CUET TOHUP OBAHUSL.

3TO MpaBWIO HE PACHpPOCTPAHIETCS HA PACTBOPBI, KOTOPBIE P BHP UP OBAHWUH OCIIAOJSIOT MU
yCWIMBAIOT M300paxeHne. B mepBoM cinyuyae MNpaBWIbLHO OJKCIOHUPOBaHHYIO (HoTOOYyMary
HE00XOIMMO HECKOJIBLKO TIep erp OsiBUTh, M30erasi MOsBJICHUS BY Al HA W300p akeHUH. Bo BTOpOM
— HEMHOTO HENONpOsSBUTh, HO 0e3 moTepu neTanei y mzoOpaxeHus. Korma k stoMy criemyer
npulerarh, y Ka3bIBa€TCsl B TEKCTE.

2. Ot1cyTcTBHE Maleiilel By aju J1r000ro Buaa Ha M300p aXeHUU. DTO TpeOOBaHUE BbI3bIBACTCS
TEM, YTO HAIl TIJla3 Jy4llle pa3judyaeT TpajJalHio IBETOBBIX OTTEHKOB, Y€M aXpOMAaTHYECKHUX.
ITpakTHKa MoKa3pIBAET, 9TO By llb OYTH HE3aMETHAs B CBETaX 4YepHO-0eI0ro n300p aXeHus, Toce
BUpUpOBaHUs pe3Ko Opocaercs B riasza. [lostomy, ecnu Ha (oTOOTHEUATKE MMEETCS 1a’ke O4YEHb
cnabast By aiib, TO €€ HaZl0 CHATH OCIaOUTEeIIeM CIIe/Ty IOIIEeTO COCTABa,;

OCJIAB UTEJIb JJIs1 CHSATHS BYAIIN

I. Twocyrup ar Hatpusi . . . . 20r
Bopma. .. .... ... . 10 300 ma

II.Kpacnasi kpoBsimasi conb . . 11
Boma........... 10 1002

[Tepen ymnotpebiieHneM pacTBOpbl CMEMMBAIOT. Byans ynansior He O6ojee 2—3 MHH, HHA4e
Ha4YHET 0cnalIsThCst 300p @keHue. 3aTeM (POTOO THeUaTOK TIIATEIbHO TP OMBIBAIOT.



3. IlonHoe ¢ukcupoBaHue M JOCTaTOYHAs TMPOMBIBKA, IIOCIE€ KOTOPBIX OCTaercs B
¢doToOTIEeYaTKE MUHUMATbHOE KOJIMYECTBO OCTATOUHBIX COJIEH.

Henocrarounoe ¢ukcupoBanre M TpPOMBIBKA BBI3BIBAIOT NPU TOHUPOBAHMM IISITHA Ha
m300p axxernn. [loaToMy (oTOOTIIEUATKH, TP eMHA3HAYAEMBIE /ISl TOHUP OBAHUS, HAJ0 3aKp LIS Th
JIBY XpacTBOP HBIM CIIOCOOOM, a TIOJTHOTY TP OMBIBKH TP OBEPSATH KOHTP OJILHBIM PacTBOP OM, KaK 3TO
Ob10 ommicano Ha ctp. 302 u 310.

63.TOHUPOBAHHUE B KOPUYHEBBINA IIBET

[IpomsBoauTcs pa3nMYHBIMU COCAMHEHHMSMHU Cepbl MPSIMBIM U KOCBEHHBIM CIOCOOaMH, B
pe3ybTaTe 4ero m3o0p axeHne Ha (OTOOTHEYATKE CTAHOBUTCSI KOP MUHEBBIM — OT OYEHb TEMHOTO
JI0 CBETJIO-ILIOKOJIATHOT'O OTTEHKA.

[Ipu npsimoMm cniocobe cepa, BBIASNSIONIAsACS U3 THOCY Ib(aTa HATPUS MO JEeHCTBHEM KaKOTo-
nu00 BEIIeCTBA, BCTYIAaeT BO B3aWMOJCHCTBHE C METAUIMYCCKHUM CepeOpoOM H300p aXKeHUs,
mpeBpamas €ro B CepHUCTOE cepedpo — coequHeHHE KOpUYHEBOTO IBera. IIpu KOCBEHHOM
cioco0e cepedpo m300pakeHHs CHauana OTOESNMBACTCS, a 3aTeéM NpeBpaliaeTcs B CEpHUCTOE
cepedpo noa AeiicTBUEM CoJleil cep 0BOIOp 0/1a, TIp EUMY ILIECT BEHHO Cep HUCTOT'O HATP Hsl.

HeoOxonnmo 3aMerurh, uTO B 00OMX crHoco0aXx Ha OTTEHOK IBETa OYEHh CWILHO BIIMSET
3ePHUCTOCTh METAUIMYECKOTO cepedpa, COCTAaBISIONMIETO H300paxkeHne. KpyIHbIE 4YacTHIIBI
cepebpa maroT TiIyOOKHe KOpUYHEBBIE TOHA, a MEJIKHWE — pbDKUE ToHA. [l03TOMY TOHHMpOBATH
Cep HUCThI MU COETMHE HUSIMU P eKOMEHITY eTCst TOJBKO Op oMocep eOp siHbIE "
XJ10p 00p oMocep eOpsibie  PoToOyMaru, Tak Kak HMX CBETOYYBCTBUTEIBHBIA CIOH COCTOUT U3
OTHOCHTEIBHO KPYIHBIX MHKpOKPHUCTAUIOB TaJloTeHUna cepedpa W, CIeoBaTelIbHO, HAa HHX
CTPYKTYpa TP OSIBIICHHOT'O U300p axkeHus Oy et 6osiee rpy 603ep HUCTOM.

HauGonee npusiTHBIE TOHA NP U CEPHACTOM TOHUP OBAHWH JAIOT (hOTOO TIeU aTku Ha (poToOymare
«YHuop om», «HoBo-

o6pom», «Dortodbpom». Ha ¢doTtobymarax «bpommoptper» u «Konrabpom» 1BeT H300p akeHus
UMeeT XoJoJHbH OTTeHOK. PorooTmedyarku Ha QoroOymare « DOTOKOHT» TOHUPOBATH STHM
Crioco0OM He peKOMEHIy eTcsl U3-3a 00pa3yIoUIerocss Ha HUX pbDKero ToHa. POTOOTIEYaTKU Ha
dhoTo6y Marax «MoxoxoHT» 1 «CaMOBHP UPY IOMIASCS» OCEP HEHHEM HE TO HHP Y FOT.

Ha oTTeHOK TOHa CHJIBHO BIIMSICT BEIWYMHA BBIICD KKHU: HOpMAIbHAs BBIJIEPIKKA CIIOCOOCTBY €T
MOJTYYCHHUIO YHUCTBIX W TCIUIBIX TOHOB, IMNCPCACPIKKA HACT KCITOBATO-KOP MIHCBLIC WIIM KPaCHO-
KOpUYHEBBIE TOHA, HEIOJCPIKKa — IIOKOJIATHO-KOP MIHEBBIH TOH. CJeyerT 3aMeTuTh, YTO JaKe
pasHple HOMepa AMyJbCUH OJHOTO M TOrO K& copTa (GoTrodyMmaru MOTyT AaBaTh pa3lIUYHBIC
OTTEHKH TOHA W300p aXKCHUS.

[Tpsimbie criocoOb1. T OHMP OBaHME COEAMHEHUSIMHU CEP bl 3aKTI0YAETCS B TOM, UTO METaJUTHYE CKOe
cepedpo H300pakeHUs] MOJA JAEHCTBUEM CEpBl, HAXOAAIIEHCS B KOJUIOMJAILHOM COCTOSTHUH,
npeBpalaeTcs B CepHHUCTOE cepedpo, KOTOpOe HMEET OKPacKy OT CBETIO-PBDKUX 10 TEMHO-
KOPUYHEBBIX TOHOB, Onarojmapsi 4yeMy H300paKeHHe, TOHHPOBAHHOE CEpOH, M MpHUOOpeTaeT
COOTBETCTBY FOIIIMK TOH. OTIMUUTETLHON OCOO0EHHOCTHIO TPSMOTO CHoco0a TOHHPOBAHMS Cep o
ABJISIETCS €0 MEJUIEHHOE JEHCTBUE, IO3TOMY JJIsl y CKOp €HUsI Ip oliecca OKp alllMBaHUE NP OM3BOAAT
00BIYHO B TOpsiYMX pactBopax. OIHAKO MUMEIOTCA CHOCOObl BUPUPOBAHHMS W B PacTBOPax KOM-
HATHO M TEMIIEp aTypbl.

TonupoBaHHE OCEpHEHHEM B TOpSYEM pacTBope. DTO CTapeHmmil Crocod OKp alIuBaHWS
pacTBOpOM THOCYJib(haTa HATPUS C ATIOMOKAIHEBBIMU KBacliaMu. B aToM Bupake poTooTmedaTok
Ha OpomocepeOpsiHON (oToOyMare CHadaia MPUHAMAET KOPHWYHEBBIM OTTEHOK, a TIOTOM
CTaHOBUTCSI TEMHO-KOP MUHEBBIM.



TOHHAPYIOI U1 PACTBOP

Twocyisparmarpmwi. . . . . . . 120 r
AUOMOKATHEBbIE KBACIIBI . . . . 30r

Xnopucrsiii marpuii (10%-HbniipactBop) . . . . .. . .. . .. 100
Boma. .. ........... g0l a

B Boxe, marperoii no 70°, pacTBOpSIOT THOCYJb(}aT HATpHsA, a 3aTeM HEOOJbIIMMH J03aMHU
BBO/IT B pacTBOp aIrOMOKaJIMeBble KBACLBL. B pe3yibTare uX B3auMOJEHCTBUS C THOCY JIb(haToM
HATpUsI BBINAACT Cepa, OTYETO PACTBOP CTAHOBUTCS MOJIOYHOTO LBETA W IEHUTCS. 3aTeM B BHUPax
NO0aBJISIIOT  pacTBOp XJIOPHUCTOTO HATPHUS U, HAKOHEl, pacTBOpP a30THOKHUCIOro cepedpa
koHneHTpaiu 1 : 10 B kommyectBe 10 ™y, Oe3 KOTOpOro TOHHUPOBAHUE MPOTEKAET
HEy IOBJETBOpUTENbHO. Eciau a3oTHOkHcnoro cepedbpa HET, TO B BHPaX HaJg0 TMOMECTUTh Ha
HECKOJIBKO JHEH 8 HeHy KHbIX ()OTOO TIIEU aTKoB pazmepom 13x18 cm.

[Ipu xpaHeHnH BUpaka cepa 0celaeT Ha JTHO CKJISTHKH, IT03TOMY Iep e[l y OTp €0JIEHUEM p acTBOP
9HEP TUYHO B30ANTHIBAIOT A0 TOJY YE€HHsI OHOP OJHOM KOHCUCT CHITUU.

@®oTOOTIEYATOK, TP eIHA3HAY CHH I /7151 TOHUP OBaHUs, MOCIIE OCHOBATEIbHO I P OMBIBKH Ty OST
10 muH B pactBOpE:

ATIOMOKAJIHEBbIE KBACTBI . . . . 10r

Boma. ... .......... 10100 mn

[IpenBapurensHoe Ty OJieHHE HEOOXOAMMO, TOTOMY YTO (POTOOTIEYATOK It TOHUP OBAHUS
OTyCKalOT B PacTBOp, mojmorpersiii 1o 65°. be3 nyOneHust »kemaTMHA AMYJIbCHOHHOTO CIOS
pacIyaBuTCs U M300p akeHHEe Ha (POTOOTIECUATKE MCUC3HET.

Temneparypa ToHupyIOUIEro pacrBopa 65° M JIo/KHA OBITh pPaBHOMEPHOW, Tak Kak Oosee
HarpeTble 4acTu (oTooTnedarka OyayT OKpaIIMBaThCs OBICTpee, YeM MEHee HarpeTble, YTO MpH-
BElET K HepaBHOMEpPHOW OKpacke m3o0paxkenus. [loaToMy pacTBOop HEOOXOOMMO HarpeBaTh He
HETIOCP €/ICTBEHHO Ha OTHe, a Ha BOJsIHOW Oane. Ilpm ToHMpOBaHMM (HOTOOTIEUATKH JOJKHBI
JexaTh M300paKeHHEM BHU3 M OBITh MOKPBHITHI PAacTBOpOM. VX Hamo 4acTo mepeKIagblBaTh —
HHa4 e 00p a3y FOTCA TISITHA.

OxpanBaHie HA4MHAETCSI CO CBETJIBIX TOHOB, 3aT€M PAaclpOCTPaHAETCS Ha MpOMEXY TOUHbIE
TOHA W, HAKOHEl, Ha TeHW. Takum oOpa3oM, KOHEI MpOoLecca OMNpPEAENSIOT M0 OKpacke TEHEW.
OObI4HO OH MpoTekaeT 12—25 MuH.

Korna okpammBaHue 3aBepiieHo0, (OTOOTHEYATOK BHIHUMAIOT W3 PacTBOpa W OXITAXKIAIOT Ha
BO3/ly X€ 10 KOMHATHO i TeMnepaty pbl. [1ocne yero nepeHocsaT B Boy AJisl Ip OMbIBKU. M Havye u3-3a
pE3KOi MepeMeHbl TeMIepaTypbl Ha HEM MOTYT 00pa3oBaThCs My3bIPH WIM peTHKysuus. Ecnu
oXJTaXkIeHre POTOO TIIeuaTKa He y CTpaHseT 00p a3oBaHue dTUX AC(PEKTOB, TO TIEp €1 1P OMBIBKOU €T0
JOTIOTHUTENLHO Ay OsT B 3%-HOM pacTBOpe aIIOMOKAIHMEBBIX KBAcCIOB. 3aTteM (DOTOOTIEY aToK
P OMBIBAIOT OOBIYHBIM criocoOom. Ocalok cepbl € TMOBEPXHOCTH MOKPOTro (poTooTreuaTka
CHMMAIOT TAMIIOHOM (K3 BaThl), CMOY€HHbIM BOJIOM.

Y CHIBHO TIPOSIBIICHHBIX (JOTOOTTIEYATKOB Ha OpomocepedpsiHol GoroOymare m300p axkeHHE
UMEeT OKpacKy 4YHCTOW cemuu. [IpeXIeBpEeMEHHBIM TpeKpalleHHEM BHUPHUPOBAHKUSA MOXKHO
MOy YUTh Ha (POTOOTIEUATKE JBOWHBIC TOHA: TEMHO-KOPMYHEBBIC — B TEHAX, IIBETA CEMUU — B
TP OMEXKY TOYHBIX TOHAX, B CBETaX — YHCTO OCJIbIi TOH.

[Ipu mp oA0KUTENIBHOM TOJIH30BAaHUM PACTBOPOM B HEM IMOBBINIAETCS KOHIEHTpalus cepedpa,
OTYEr0 TOHUPOBAHWE HAYMHAET IMPOTEKAThb HEYIOBJIECTBOPUTEIBHO. B 3TOM ciaydae BHpax
OCBEXAIOT, 100 AaBJIAS B HETO CBEXKY IO MOP IIHIO TOHUPY IOIIETr0 PacTBopa.

TonupoBanre ocepHeHMEM B XOJOJHOM pactBope. Jlis TOHMpPOBaHUS STHUM CIOCOOOM
¢doTootneuaTok nocine ukcupoBanust B 20%-HOM pacTBOpe THOCYJIb(ara HATPUsI TIep eHOCAT Oe3
ononackuBaHusi B Boae Ha 30—40 muH B 1,5%-HbIil pacTBOp COJITHOM WIM CEPHOM KHCIOTHI C



temneparypoir 15 —17°. B pesynbprare B3auMoAeHCTBUS MEXKIy KHCIOTOH U THOCYJIb(haToM
HATpHUS B OMYJIbCHOHHOM CJIO€ BBIIEJINTCS CEpa B KOJIMYECTBE, JOCTATOYHOM JJIsi OKUCIEHUS NPU
THIOCJIe Ty FOLIEN 1P OMBIBKE METaJUIMYECKOro cepedpa B cepHUcToe. IIp OMBIBKY IIp 00JIKAIOT 10 TE€X
TI0p, [T0Ka TEHU HE NP UMY T HY )KHOT'O TOHA. DTO IIPp OUCXOAUT IpuMepHO yepes 1,5 uaca. Eciu ceprl
BBIJICJIUTCSL HEAOCTATOYHO, TO TeHU Ha (OTOOTNEYarke Oy Iy T YEpHOIO WIN TEMHO-CEpOro IBETa, a
II0JTy TOHA — KOP MYHEBOTO.

Henocratkom 3toro crocoba siBisieTcss NP OJ0IDKUTENB HOCTh TP OMBIBKH, COKPAaTHTh KOTOPY O
MOYKHO CIIEAYIOIUM TpHUeMOM: (DOTOOTTICYATOK MPOSBISIIOT 0OJI€e CHIBHO, YeM JUIsi OOBIYHOTO
NP SIMOTO TOHUP OBaHMs, (DMKCUPYIOT B BBINICY KBBAaHHOM PacTBOpE THOCYIb(ara HATPHS W TOCIE
OBICTPOro CroJIaCK MBaHUs B Bojie nepeHocsT Ha 5—10 muH B 1—1,5%-Hblil pacTBOp CONSTHON WU
cepHON KHCIOTHL. [I0TOM OTIEYaToKk CHOBA OBICTPO CHOJIACKMBAIOT B Boje M KiagyT B 0,5—1%-
HbII pPacTBOp KpPAacCHOM KpOBSHOW COJM, B KOTOPOM BHPHUPOBAHHE B KOPHUYHEBHIM TOH
3aKaHuMBaeTcs 3a 1—2 MuH. 3aTeéM OKOHYATENIbHO TP OMBIBAIOT.

Bce np siMpie crioco ObI TO HUP OBaHMSI OCEP HEHUEM MMEIOT TO TP EUMYy IIECTBO, YTO OKP allIMBAHKE
MOJKET OBITh TP EepBaHO B OO0 MOMEHT.

Hernp simbie crioco6b1. DT criocoObl TOHUP OBaHUSI OCEp HEHUEM OCHOBAHBI Ha IIp €IBap UTETIThHOM
oTOenuBaHMM cepedpa M300paKEHUS W TOCIEAYIONMIEM €ro OKpalIMBAaHUU CEp OCOJEP KAIUMHU
coenvHeHUsIMU. B KkadecTBe OTOENMBAIONIUX PACTBOPOB yMOTPEONIAIOT OTOENUBATENHM C KpPacHO U
KPOBSTHOM COJIbIO  (OKEJIE30CHHEP OJUCTHIM KalheM) W C MapTaHIOBOKHCIBIM KajimeMm. Yarie
yTOTp €0IsieTCsl TIEPBBIN pacTBOp, KaK 00Jiee CTOUKH M.

HenpsiMble cnocoObl TOHHMPOBAHMSA CEPHUCTBIMU COEJUHEHHUSIMM MO3BOJSIOT MOy YaTh
pa3UYHBIE TOHA W300pPKEHUS — OT JKEITOr0 JO0 TEMHO-KOPHUYHEBOTO. 3aTe€éM 3THU CIIO COOBI
OTJIIMYAIOTCS OT HPSIMOTo OBICTP OTOM Mp o1lecca OKp ammBaHusi. Bee TpeboBaHus K KaueCcTBY 4yep HO-
oenoro q)OTOOTl'Ie‘IaTKa, H3JIOKCHHBIC BBILIC, IMOJTHOCTBIO OTHOCATCA M K HCIPSAMBIM MCTOJAM.
JlononHuTenbHBIM TpeOOBaHMEM SABJSETCS TILATENbHAs ero mnpomeiBKa. Ecnu oHa Obuia
HEJOCTATOYHOM, TO OCTaBLIMiiCcAd MOcie (UKCUPOBAHUS THUOCYJb(aT HaTpusl JacT C KpacHOU
Kp OBSTHOM COJIbIO OCIa0HTENb, BCIEICTBUE YETr0 MCU €3HY T TOHKHUE J Tl 1 U300p aXKEeH Ul

Bricoxmme ¢oTooTneuarku mep e oTo elMBaHUEeM Ip eABap UTEILHO Pa3MadyuBaoT B Boae 8—10
MuH. Ml Haue orOenuBaHUME MOXKET ObITh HEPABHOMEPHBIM. JTO 3aMEUaHHE OTHOCHUTCA KO BCEM
THIIAM OTO eJIMBaT €JIEeH.

Or6enuBaromye pacTBopbl. CyIIECTBY €T 3HAYUTEIHLHOE KOJIHISCTBO OTOSIUBAIOIIMX PacTBOP OB
JUISL CEpHUCTOTO BUP UP OBAHUS, U3 KOTOP bIX HEKOTOP bIe UMEIOT CIIOKHBIN COCTaB, HE BBI3BIBAEMBI i
TpeOOBaHMEM XHMUH TIpoIecca oTOeNMBaHUsS. MBI IpUBEIEM peElenT, HauboJee 10 CTy HBIN IS
doromoduTENeH,— 3TO OTOENMBATENL C KPACHOW KPOBSIHOW COJIBIO U OpOMHCTBIM KajlHeM. DTOT
pacTBOp Jaxe MpU CHIHLHOW KOHLEHTPALMK HE OKa3bIBAaeT OCHaOJIAIONIero AelcTBUs Ha nM300pa-
KEHHEe M OYeHb TpoOdYeH. Ero MOXHO HCIOJh30BaTh MOBTOPHO. B pesyibrare oTOCIMBAaHMSA
00pazy eTcst 5KeNEe3UCTO CHH e OJIUCTOE Cepedpo.

OTB EJIUBATEJIb C KPACHOM KPOBSIHOM COJIb IO

Kpachast kpoBsHASIOOTB . . . . . . . . 30*
Bpomucrbiikammii . . . . .. .. L .. 10r
Bomga................. g;olzx

JloOaBnenne B orOenuBarens 10 mu 25% -HOro ammmaka gact Oojee TeMHbIe ToHA. Eciam
aMMHaK MMEET MEHBIIYI0 KOHIEHTPAIMIO, TO €r0 BBOJISAT B PacTBOpP COOTBETCTBEHHO OOJIBIIIE.
AmMEaK MO HO 3aMeHUTh 20 r 6e3BOIHOTO YTIIEKUCIOTO HATP US.

B pactBope ¢oroorneuarok OTOETHMBAIOT O IOJHOTO HCYE3HOBEHHS H300paXKEHUs, YTO
npoucxoaur yepe3 2—3 MuH. OTOeneHHbIH (POTOOTIEYAaTOK P OMBIBAIOT B BOJIE 0 MCUE3HOBEHUS
JKEITOU OKP aCKH 3 MY JIbCHOHHOTO CJIOS1, 3aT€M TOHUPY IOT.



[1noxo mpombIThie (HOTOOTNEUATKH JAlOT HEUMCThIE TOHA WM MOKpBIBAIOTCS MATHaMu. B 1 1
pactBopa MokHO oTOenuTh 10 000 ex2 GpoToOoTIEeyaTKOoB.

[Ipu OTCYTCTBMM KpAacHOW KpOBSIHOW COJM B KayecTBE OTOEJMBAIOIIETO PacTBOpa MOXKHO
HCIIOJIb30BAaTh PAacTBOP MapraHLEBOKHUCIOrO Kalus

OTB EJIMBATEJIb C MA TA HIHEBOK UCJIbI M KAJITUE M

I. Mapra Huo BOKMCIbA Kauii . . . . 1r
Boma. . . . . e e e v e oo oo 10500 r
II. Xnopucrelii HaTpmii. . . . . .. 25r
Cepuas KHCI0TA KO HIIeHT PUPOBaH
HAL. o v v o v v o o 0 v e e Sam
Boma.............. 10 500 rz

[Ipumeuanus. 1. Kak oOpamarbcs ¢ cepHOM KUCIOTON, CM. cTp. 16. 2. Ee MOKHO 3aMEeHUTD
AKKy My JIITOp HOM KHCIIOTOM.

O6a Tuma pacTBopa CTOHKHE, HO B CMeCH OBICTpO pasnararorcs. [1o3ToMy MX CMEIIMBAaIOT B
paBHBIX OOBEMaxX HEMOCPENCTBEHHO TIiepen ymoTpednenueM. I[lporecc oxucienus cepebpa
M300p @KeHUsT B TaJOTeHU/ cepedpa MmpoucxoauT ObicTpo. Bo Bpems otOenuBaHMs MOIOKKA U
SMYJIbCHOHHBIA CJIOW  (OTOOTIIEYaTKa OKpAaIIMBAIOTC B KOPWYHEBBIM 1BeT Onarojaps
o0pa3oBaHMIO JBYOKHCH MapTaHIla, KOTOpas uc4ye3aeT OecclieqHO TMpU  TMOCIe Ty FoIIeM
TOHUP OBAHUM CEePHUCTHIM HaTpUeM. Kp ome Toro, ocBeTIuTh (POTOOTIIEYaTOK MOKHO 00p a0OTKOI B
4%-HOM pactBOope MeTabucynbdura kanus. [lo Mepe ucnoiab30BaHUs OTOETMBATENb JICHCTBY €T
MemienHnee. Ero cnemyer 3amenuts cBexxuM nocine otoenmuBanus 4000 cM2 ¢oroortneuatkoB B 250
MII pacTBoOpa.

TonupoBanne H300paXeHUS TNPOU3BOAT  PAa3JIMUHBIMUA  CEPOCOJCPIKALIMMHU  COJISIMH,
MpeBpalllalOIMMU TaJlOTeHUT cepedpa HIU HKENe3UCTOCHHEPOIUCToe cepedpo B  CepHHCTOE
cepeOpo KOpUYHEBOro IBera. Yamie BcCero uis 3TOM LETM MCIOIb3YIOT CEPHUCTBI HaTp Ui
(cynsdun HaTpus), peke CEpHUCTHIN Oapuii, cepHy0 medeHb u coib lllmumme. IlepBrie maroT ¢
KEJIEe3UCTOCUHEP OZIUCTBIM  cepedpoM KOpHYHEBOE H300pakeHHWEe XOJOJHOTO0 OTTEHKa, COJb
[Inumre — remoro.

Hambonee nocrymeH cepHHCTHIA HaTpuil. PekoMeHTyeTcsi TOJb30BaThCS €ro Ip ernap aToM
«Yuerelii Ui aHaniuzay. Eciiv ero Her, T0 MOXHO NPHUMEHITh TEXHUUECKHA NpoaykT. Ho ero
HEOOXOIMMO TIp €ABAp UTETHHO NP OKUMATUTH B OTKPBITOM cocyae. [Ipu aTom oOpasyercs uep Hbli
0CaJIOK, KOTOPBIA OT(GUIBTPOBHIBAIOT uepe3 Bary. |EXHUUECKUIl CEpHUCTBI HATpHil YacTo
CONEpP)KUT B KauecTBe MPHMECH MHOro >kene3a. B »Tom ciaywae nBeT u30o0pakeHus Ha
(oTOOTIEUAaTKE CTAHOBHTCS 3€71€HOBATHIM. TaKuM cep HUCTBIM HATPUEM TOJIb30BAThCS HE CIIENY €T.
Ecnu kpucTamibl cepHUCTOrO HATPUsl CTAIH BIIAXKHBIMU,— 3HAUYUT, HAYAIOCh Pa3JIOKEHUE COJIH, B
pesyabTare KOTOporo oOpasyercst THOCYyJb(aT HaTpHs U eIKWM HaTp, YTO TOHIKAeT AeiCTBHE
CEpHHUCTOr0 HATPUs U MOP TUT U300p asKEHHeE.

KonnenrpupoBannblii pactBop cepHuctoro Hatpust (1 : 5) coxpanserca nyudrie, YeM COJIb.
XpaHUTh €ro HA/O0 B CKISTHKE KOPHMYHEBOTO CTEKJIa B TEMHOM MECTE, TaK KaK Ha CBETY BOJIHBIN
pPacTBOp COJIM pasyaraercs Ha cepy U Thocyibdar Harpusi. Cep HUCTBINM HATp Wif 5 TOBUT.

TOHU PYIOI UiA PACTBOPN: 1
CepHUCTBIH HATPUI KPUCTALI HYECKHi . , 5r
Boma . . . ... ........... 1o In
[1p 0n0KUTETLHOCTh TOHUPOBaHUS 1—2 MuH. 3aTeM mpoMmbIBKa u cymka. Eciu ¢gotobymara
CKJIOHHA K OOpa30BaHHWIO Iy3bIPEH, TO Tepel TOHHpOBaHHEM (POTOOTTICUATKH TP eIBap UTEIHLHO
ny0sT B 2%-HoM pactBope ¢opmanuHa. [locne TOHMpOBaHMS TO3WTUB TIIATETHHO P OMBIBAIOT
15—20 mMuH B 1Ip OTOYHOM BOJIE.

B 1 1 ronmp yromiero pacrsopa okpammbaroT 10 000 cmz ¢goTooTrnedarkos.



CepHucTblii HaTpU MOKHO 3aMEHUTh TaKUM K€ KOJIMYECTBOM CEPHHCTOIO aMMOHMS WM 4 T
cepuucroro 6apus. OHaKO MOCIHEIHUM JaeT 3HAYUTENbHO Xy ALIME Pe3yJbTaThl, YeM CepHHUCTHIH
HaTp Uil

Ecnu B kauecTBe Bupup y1ommero Bemecrsa 0epyT conpb Lllnumme, To TOoHNp OBaHUE NP OM3BOAAT B
pactBope Ne 2.

TOHH PYFOII Ui1 PA CTBOP e 2

Complllvmme . . . . . ... ..... 1r
Yriekueblii HATpUii Ge3BOAHBIN . . . . 4r
Bpomucreii kanmig. . . ... .. .. . 15r
Boma .. . ... ........... aoln

Bce cniocoO6pl KOCBEHHOT'O CEpHUCTOTO TOHUPOBaHMS 00JIaalOT TE€M HETpUSTHBIM CBOWMCTBOM,
YTO BBIACISAIOT IUIOX0 MaxXHY KUK CepOoBOIOPO. Ecny okpammBanue mp OU3BOJIUTh THOMOY EBHHO i1
(Tokap 6amMHIO M), TO TP OIIECC NP OTEKaeT Oe3 3amaxa. B ’ToM OCHOBHOE IMp eMMy IIECTBO JaHHOTO
ciocoba. HemocTarkom ero sBIsIETCS HEBO3MOXKHOCTh IOy YeHHUS Ty OOKMX TEMHOKOP MIHEBBIX
TOHOB.

TonupoBanue THOKapO0aMUIOM TPOM3BOAAT TMOCIAE  MpEABAPUTEIHHOTO  OTOENMBAHMSA
dotoorneuatka. [ 3To# 1enm Hambolee MOJXOAUT OTOCTMBATENh C KPACHOUW KPOBSTHOM COJBIO,
HO C o0si3arenbHBIM jgoOaBineHueM B Hero 20 r© Oe3BogHOrO yriekuciaoro Harpus. Ilocme
otOenuBaHus (HOTOOTIIEUATOK TOMEMIAIOT B 2%-HBI PacTBOP YKCYCHOHM KHCIOTBHI M TIIATEIHHO
nip oMbIBatOT. ToHUpy 10T B pactBope Ne 3.

TOHUPYIOI U PACTBOP Ne3

TuorapdamMuy . . . . . « . o . 0 ... 52
KammitOpovmersii . . . . . . . .. .. Or

Enxmiimarp. . . . . ... .. 15r
Boma. .. ... P ( 8 ]

Temneparypapacrsopa 18—25°. IIpouecc okpammBanus 3akaHuuBaercs yepe3 1 —1,5 mun. B
1 n Bupaxka MoxxHOo oOpabotare 10 000 cm2 ¢otooTneuarkoB. [locie ToHUpOBaHUS CleTyeET
P OMBIKA U Cy ILIKA.

B Tex cimydasx, Korja CEpHACTOE TOHHMPOBAHUE [0 HEy JIOBJIETBOPHUTEIBHBIN pe3yJbTar,
dboTtoorneyaTok knamyT B 10%-HbIil pacTBOP JIBY XP OMOBOKHCIIOTO KaJIUsl, CHIIBHO TOJIKHCIIC HHBI I
COJITHOM KHUCIOTOHM, M OCTaBISAIOT OTIEYaTOK B HEM J0 NosHoro otOenuBanus. OTOeneHHOE
M300p@KEHUE XOpPOIIO MPOMBIBAIOT W BHOBb MpOsBISIIOT mposButeneM Ne 1. 3atem mnocne
[P OMBIBKH TOHUPYIOT JpYTI'HM pactBopoMm. Clienyer 3aMeTHTh, YTO 3TOT Croco0 He Bceraa JaeT
IIOJIO>KUT €JIbHBIH P €3y JIbTaT.

TonupoBanue ceneHoM. TOHHUpOBaHWE CEIEHOM TNPHUIAET OCOOEHHO TPUSTHBIE OTTEHKHU
KOpMYHEBOTO IBeTa (OTOOTIIEYaTKaM Ha XIIOp ocep eOpstHOi oToOy mare.

TOHUPYIOIUI PACTBOP

Cynb ur saTpmsi 0e3BOHBIA . . . . . . S50r
CeleHBMOPOIIKE . . . . . . . . . .. 7r
Bomga . ... ............. a0 1n

Cymsdut HaTpusi pacTBOPSIOT B ropsiueit Boge (50°), 3aTeM MOCTENEHHO J00aBJSIOT CEJCH.
PactBop nHarpeBatoT 10 70°, moka ceneH MOJHOCTbIO HE pacTBopuTcs. [l TOHMpOBaHUSI BUP aX
pasbasnsator Bogou 1 : 10. Ilpomecc okpammBanus mmurcs 2—3 muH. [locne dero ciemyer
np ombIBKa B Bozie 30 MuH.

64. TOHUPOBAHHME B CUHUM LIBET

OxpammBanre HW300paXeHusi B CHHMM LBET Pa3JIMYHbIX OTTEHKOB IPOU3BOJAT MPSIMBIM U
KOCBEHHbIM crnioco0amu. [Ipu ToHMpoBaHuM oOpasyercs OepiHMHCKas Ja3ypb (BELIECTBO CHHETO



[BETa) B peE3yJbTaTe pEaklMyd OJHOW W3 COJeH JKenme3a: XIOPHOTO JKelne3a, aMMUAadHOTO
JUMOHHOKHCIIOTO  JKeJle3a, IKeJIe30aMMHUAYHbIX KBAacCIlOB WIHM KpPacHOW KpPOBSHOM conu
(>Kene3uCTOCHHEP OJIUCTOT0 Kallusi) ¢ cepedpoM m3o0pakeHusi. OIHAKO B TaKOM MPOCTOM BHJIE
BUp @K He paboTaeT.

Bo-nep BBIX, B HCI'O AOJIXKHA 6LITI: BBCJICHA KUCJIOTA, TaK KaK TOHHP OBAHUC P OUCXOAUT TOJIBLKO
B Kuciaoi cpene. M3 kucimor Hambojee ymoTpeOWTENbHBI CONsiHAs W yKcycHas. [lpuuem B
TOHUPYIOIUX pacTBOpaAX C KCIC30AaMMUAYHBIMH KBAaCdMU U XIOPHBIM KCJIC30M IIP UMCHACTCA
TOJILKO MEpBasi, a C aMMHa4HbI M JI MOHHOKHCIIBI M K €1€30M — JII00 asi U3 HUX.

Bo-BTOpBIX, 100aBIEHBI BEIECTBA, CIIOCOOCTBYIOIHE Oo0Jiee JTEerKOMYy OTMBIBAHUIO CBETOB MU
TP OMBIBKE U 00€CIIeY MBAIO e OOJBIY IO Y CTOMYMBOCTh PA0OTHI pacTBopa. TakuMu BeIec TBaMu
SBJISIOTCS TUMOHHOKHCIIBI M KT, Op OMUCTBI M Kl i, a0 MOKITHEBbIE KBACIIBI U P S IPY TUX.

BemectBa, BXojsdllMe B COCTaB TOHUPYIOUIErO pacTBOpa, HaaA0 pacTBOPUTH B  BOJE,
Temneparypa koropoit 18—20°, tak kak mpu 0oJiee BBICOKOM TeMIiepaType U3 pacTBopa HAYMHAET
BBIIENIAThCS OepJIMHCKAs JIa3ypb U BUP @ TEPsiET CIOCOOHOCTh OKp aIlMBATh U300p aXKEHHUE.

bepnuHckas ma3ypb cBeTOUy BCTBUTENbHA, MO3TOMY (OTOOTIICUATK M, TOHUP OBAHHBIC B CHHH I
IIBET, BBHIIBETAIOT HAa TPSMOM COJTHEYHOM CBETy. DTa COJb elle 0OeCIBEUMBACTCA M IIEJI0UYBIO,
MOSTOMY TOHHP OBaHHBIE (DOTOOTIIEUATK M HEJb3sl KYNaTh B pacTBOpPAax COMABI MM MOTAIla, a TAKKe
HaKJIEMBATh HA MACMapTy HICJTIOYHBIM KIICEM.

PaGoune pacTBOpBI 3THX BHpaKEH COXpaHAIOTCS IUIOX0. I[loATOMYy WX MNPHUXOIUTCS
[P UTOTOBJIATH KAXKIBINA pa3 3aHOBO.

OcHoBHOE TpeOoBaHUe JUIS MOy YeHHsI XOp OIIei OKpacKu: (PUKCHUpOBAHUE B JIBYX PAacTBOpax U
TIIaTeNbHAs NPOMBIBKA /0 MaKCHMaJIbHOTO COKpAIIeHMS COJEpIKaHWs THOCYJb(ara HATpus M
KOMIUIEKCHBIX cosieil cepedpa 1 HaTpHsl B MY JIbCHOHHOM CJIO€ U MOJIOKKE (POTOOTIeUaTKa.

[lepen ToHup oBaHHEM Cy Xue (OTOO THEUATKU 00513aTENbHO P a3Mad MBaloT B BOJie 0K0J10 10 MuH.

[Ipssmoii crmoco6. PoToOTIIEUaTK M, NP €IHA3HAYEHHBIC TSI TOHUP OBAHUsI, JODKHBI OBITH CIIETKa
HEJIOTIP OSIBJICHBI, TaK KaK OH HECKOJbKO yCHIIMBaeT M300paxeHne. PeKOMEHIYIOTCS Clemy IoIme
BHP @KU, KOTOP bI€ TIOJTy YalOT, CMEIINBAs 3allac HbIe PacTBOPbl.

3anacuvie pacmeop vl
I. KpacHast kpoBsiHasicob . . . . 5 r
Boma . ... ..... oo 10500 mn

IL AMMHaYHO € JHMO HHO KU CJI0 € Ke
JE30 . « v v v v v v e e e 5r
Boma . ............ 10500 mn

II1. KenesoaMMHAYHBIE KBACUBI . . . 1,5 r

Boxa ... .......... #$10500m:

W3 3amacHbIX pacTBOPOB COCTABILSIIOT JIBa PABHOIICHHBIX TOHUPY IOIIHMX PACTBOPA.

TOHUPYIOILUIA PACTBOP Nel
I3anachoiipacrBop . . . . . . oo 1000
YieycHasi KuCIoTaJiesimast . . . . . . 20 yun
Il 3amachoiipactBop . . . . . . . . . 100 ran

TOHUPYIOU[ A PACTBOPAs 2

I3amachoiipactBop . . . . . . . . .. 100 »2
Consmas xuciora 0% . . . . . . 10 a1
I11 3amacHoii pacrBop. . . . . e o oo 100 2

PaGoune pacTtBOpbl JOKHBI OBITh TPO3pPAYHBIMA U HE JaBaTh oOcaaka. | OHUpOBaHHE
npoucxoaut 3a 1—2 muH. bonee muTensHOE TOHHMPOBAHUE MPUIAET U300p AKEHUIO0 MHTEHCUBHO
cuamii 1BeT. [IpomeiBka 10—15 munH. Ecniu cBeTa HE OTMOOTCS 3a 3TO BpeMs, TO (DOTOOTHEUATK U
KJIQJyT HAa HECKOJbKO MHHYT B pacTBOp amMmuaka KoHueHrtpanued 1 : 60. B 200 mn kaxpmoro



TOHHUP Y FOIIIET0 pacTBOpa MOXHO O0TTO HUp oBath 4000 cM2 GpoTOOTIEUATKOB.

KocBennpi#i croco6. TonupoBaHHME COJSIMH JKele3a € MpEeaIecTBYIOMUM OTOCTUBaHHEM
MO3BOJIACT MOJIY UaThb (1)0TO0TH€‘-I€1TKPI, OKpalICHHBIC B LIBCTA OT FOHY6OFO J0 TEMHO-CHUHETO. YewMm
KOp o4ue oTOeNMBaHue, TeM 00JIee ToJTy OBIM MOJTY YUTCS IBET U300p XKESH U .

OueHp xOpolue pe3yabTaThl JaeT CIeTy IOIINA BUp aX, IpudeM (HOTOOTIEeYaTK v JOJKHBI ObITh
CJIErKa He IOTIP OSIBJICHHBIMH, TaK KaK TOHHUP OBaHHE HECKOJIbKO Y CHIIMBAET U300p a’KEeHHE.

OTBEJI UB AIOTII| i1 PACTBOP

Kpacuast kpopsiHAsI  COJIB . . . . . . S5r

Avmvmak (10%-#biipacrBop) . . . . 200

Boma. ... ............ 10 200 mn

TOHUPYIOLL A PACTBOP

Kes soaMMHuavyHble KBACHbI . . . . . 4r

Bpomucrbiixkammi . . .. ... . 2?

Consmas kiciora10%-wast . . . . . 6. M1

Boma. ... ............ (302001

Ort6enuBator 3—4 muH, nocine vero 15—20 MHH HDpPOMBIBAIOT B MPOTOYHOW Boje. 3areM
ToHupyT. Ilpomecc 3akaHumBaercs yepe3 2—3 wmuH. OTMBIBKA CBETOB TP OM3BOJUTCS B
npotoyHoil Boge uepe3 10—I15 muH. PoTOOTHEUATKH MNPHUOOpPETAIT Ty OOKO-CUHMM TOH C
yucteiMu cBeTamu. B 200 Mt pactBopa MokHO okpacuts 4000 cMmr ¢OTOO THEY aTKOB.

65. TOHMPOBAHUE B JXKEJITBIE 1 3EJIEHBIE IIBETA

TonupoBanue (poTOOTHEUATKOB B KENThIE LBETAa MPOU3BOJAT COJSIMU CBHUHIA M KaaMus, B
3€JIeHBIE — COJISIMH JKelle3a, XpoMa M KoOanbTa. Bee crnocoObl TOHMp OBaHMsA — KOCBEHHBIE, T. €.
n300pakeHne CHayajga OTOENMBAIOT, OKUCIAA €ero cepedpo B IKEIE3UCTOCHHED OJUCTY IO
CBHMHIIOBOCEP €Op STHY 10 COJIb HJIM JKEJIE3U CTOCUHEP OAUCTOTO KaamMus U cepedpa. IlepBas conb mpu
TOHUPOBAHUU JBY XP OMOBOKHCJIBIM KaJIHME€M JAeT XpOMOBOKHCIBIA CBHHEL — BEIIECTBO SIPKO-
JKEJITOTO 1BETAa, a IPHU OJHOBPEMEHHOM JCHCTBHM C HUM HKEJIE€30aMMHAYHBIX KBACLOB — €Ile U
APKO-CHHIOI0 OEpJIMHCKYI0 Ja3ypb. B pesysbTaTe coOYeTaHHMs CHHEro IBeTa C JKEIThIM
($OTOOTIIEUaTOK CTAHOBHUTCS SIPKO-3€NIeHBIM. BTOpast coitb — KeNe3u cTOCUHEp OTUCTHIN KaaMuid —
IIp ¥ TOHUP OBAaHUU CEP HUCTBIM HATP MEM J1AET JIMMO HHO-XK €Tl Cep HUCTBIM KaJ MU M.

Kenteiii 1nBer. POTOOTHEYATOK, MNpEAHA3HAUYECHHBIA JJIsI TOHUPOBAHUSI B JKENTHIA IIBET,
HEZIONP OSIBJISIIOT, TAaK KaK BUPaX yCHIMBaeT u3o0paxenue. Ocoboe BHUMaHUE HA/IO0 OOpaTUTh Ha
OTCy TCTBHE By an. [1oaToMy miepen TOHHMp OBaHHEM p eKOMeHIy eTcsi (poTooTieuaTk i oopadoTaTh B
ocyabuTesne ¢ KpacHoO i Kp OBSTHOM COJIbIO (cM. cTp. 323).

OTB EJIABATOII] A PACTBOP

A30THOKHCIBIH CBUHEL . . . .. . . Je
Kpacnas kpossHag conp . .. . . . 2r
YkcycHas kucioTa jeisHas . . . . . S mn
Boga. . ... ... . ...... . 10 200 ma

TOHH PYIOIII Uil PACTBOP

JIBYXpOMOBOKUCTBIN KATHA . . . . Ir
Boma. . . . ... ... ..... 110 200 M
Amvmak 10%-HB01 .. .. . ... 10 IEepexona

I[BETa PACTBOPA B CBETIIO-KEINTHII
AMMHaKk TpUOaBISAIOT TO KaIUlsiM, OTYEr0 OpamKeBas OKpacka pacTBOpa MOCTENEHHO
MEPEXOAUT B CBETIO-KENTy0. Ilocie uero TOHMPYIOMMA pacTBOP CTAHOBUTCS TPHTOIHBIM IS
paboTHI.

OTtOenuBanue (ortooTneyaTrka BEAyT IO IOJHOIO HMCUE3HOBEHUS HM300paKeHWs. 3aTeM €ero
OCHOBATEJIBHO IIP OMBIBAIOT B IIP OTOYHOM BOJE U NEPEHOCAT HA HECKOJIBKO MUHYT B TOHUPY FOLIMN
pacTBop.



Henocratrkom cnoco0a siBiIsieTcss CWIbHOE OKpammBaHue cBeToB. OKpacKy yCIpaHsSIOT
KynaHueM (¢otoornedarka 5—7 MuH B 1%-HOM pactBope THOCyib(para Hatpus. Eciam s1oT
pacTBOp ee He y IAIUT, TO (POTOOTIIEY aTOK OO HUTeIbHO norpyxaroT B 0,5%-Hblil pacTBOp enkoi
LIEJIOYM 10 OCBETICHUS CBETOB. 3a XOAOM OCBETIEHHMs Jierko cieauts. ITocne uero cuemyer
OKOHYaTeIbHasl P OMBIBKA B IIP OTOYHOU BOJE B TeueHne 10—15 mun.

JIuMO HHO-)KENTHIM TBET M300pKEHUS TMOJyYaloT, TOHUPYS COMSAMUA KaaMusi. DTOT CHocod
XOPOIIIO COXpaHsIeT TP AAAIMI0 Yep HO-0emoro (oTooTneyaTka.

OTB EJIUBAIOL Mii PACTBOP

1. A30THOKHCI I Ka M Hid HWIH XJ10
PUCTBINA KagMuit. . . . . . . . I5r
Boma. . ....... v e v o o 10500m
1L JInMoHHO KMCTBIA KATIHIA . . . . . 150r
@opvanyn 10%Hb01 . . . . .. 20mn
Boma. ... .......... 110 5001
TOHWPYIOLLWIA PACTBOP
CepHrCTRY HATPHIA. . . . . . . .. 25t
Boma. . ... ... e e e e e e o o 10500 M

HenocpencrBenHo mepen ynoTpeOieHueM 3amacHble OTOEIMBAOLIME PACTBOPHI CMEIIMBAIOT B
paBHBIX oOBeMax, IMpHudeM | pacTBOp NMOCTENEHHO BIMBAIOT MpH noMenmBaHuu Bo Il pactBop.
HNuorma npu sTom oOpasyercsi CTyIeHUCTBIN ocamok. OH JIETKO pacTBOPSIETCS, €CIH KHIKOCTh
nogorpets 10 40°. ITocne vero Ha kaxasie 100 mn cmecu 1o6asnstoT mo 7 mi 15%-Horo pactBopa
KpP aCHOM Kp OBSHOW COJIU.

[IponomxurenbHOCTh OTOEMMBaHUS 12 MuH. [Tocime yero ¢poTooTmevaTok CroiaackuBaroT B BOJIE
U KJIAayT oOpaTrHO B OTOETMBAIOLIMI PacTBOp, B KOTOPBIK Ha Kaxabie 100 My mpenBapUTENbHO
no6asisitor 15 mn 10%-Horo pactBopa Tuocyib(para Hatpus. B 3ToM pactBope oH Haxonurcs 3
MHH. 3aTeM (OTOOTIIEYATOK BHIHUMAIOT M3 PAcTBOPA, CIIOJACKMBAIOT B BOJIE U MEP EHOCIT HA OJHY
MHUHYTY B 2%-HbIl pacTBOp THOCY Ib(hata Hatpus. [locne yero npomsiBaioT 20—30 MUH B BOJE.

Haznauenue Tpex mocieqHUX omepalyii — pacTBOPEHHUE KENIe3MCTOCHUHEP OJUCTOro cepedpa.
Ecimu ono He ynameno u3 (oTooTnedarka, TO NPH BUPHPOBAHUM BMECTO JIMMOHHO-XKEITOTO
n300p ayKeHust 00p a3y eTcsi Kop MUHEBOE.

ITocne INPpOMBIBKU MNPOU3BOAAT TOHUPOBAHUC B TCUCHHUC TPCX MHHYT. 3aTem IIp OMBIBArOT 10
IIOJTHOI'O MCYE3HOBCHUA 3allaxa Ty XJIbI X SIHII.

3enmenpli 1BeT. [l TOMydeHHs SIPKO-3€JE€HOTO W300p @KEHUsT HEMHOTO HEJOTp OsIBJICHHBIN
¢doTooTrneuaTok 00padaThIBalOT B BUP @Ke, KOTOP bIi Y CHIIMBACT U300p aKEHUE.

OTB EJIUBAIOL WA PACTEOP

A3Z0THOKUCTILIA CBUHELT . . . . . . . 85r

Kpachas xpoBsHasi c0JIb . . . . . . 5r

AzorHasi kmeiora 10%-mam . . . . . 5mn

Boma. . ... .......... 110 500 mn

TOHWPYFOLI Wil P CTBOP

AenesoaMMuauHble KBacbl . . . . . 5r

JIgyxpomoBoxucbIi kUTHiA . . . . . 25r

Bpomucrbiixammi . . . . ... .. 25r

Boma. . ... ... 110 500 »mn

PactBOpBI HemocpeacTBEHHO ToaHbl A ynoTrpeOnenus. [Iporece orbenrBaHus 3aKaHu UBAIOT
yepes 4—5 muH. 3areM (DOTOOTHEUATOK MPOMBIBAIOT 10 TIOJHOTO HCYE3HOBEHHUS OKPAacKu M
ToHupy 10T 3 MuH. [locne dero crnemyer S-MuHyTHasi NP OMBIBKA U yCTpaHEHUE JKEITOr0 HaleTa Ha
300p axkeHuH 5%-HBIM PacTBOPOM a30THOM KHUCIIOTHI. HajeT ucue3aer yepe3 HeCKOJIbKO MUHY T, U
(hOTOOTIIEYATOK CTAHOBUTCS SIP KO-3€JIEHBIM C YUCTHIMU CBETAMH.

CanatHo-3en eHbl i 11BeT. M300p akeHMe Takoro LBeTa Moy 4arT, 00pabaThiBasi B BHp aXe Cierka



TIep €IKCIIOH P OBAHHBIN U CUJIBHO NP OSABJICHHBIN (OTOOTMEUATOK, HO 0e3 Byanu. D10 TpeOoBaHHE
BBI3BAHO TEM, UTO B IIP OLIECCE TO HUP OBAHUS IP OMCXOAUT 0CIabiIeHHe INIOTHOCT € M300p ayKeHHs.

OTB EJIMBAIOI Uil PACTBOP

Kpacnas xpoBsHAsi cOIB . . . . . . 3Sr
AzoTHOKMCIBIA CBHHEL] . . . . . . . 225
Boma. . . ... ... 110 500
TOHU PYIOII| U1 P4XTBOP
JIByXX10pHCTBIA KOOAIBT . . .« . . . 10r
Consmasixciiora 10%-+ast . . . . . 50
Boma. . . ... .. 10 500

DOTOOTIEYATOK OTOEIMBAIOT JI0 TMOJIHOTO HMCYE3HOBEHMs H300pakeHUss U 0C000 TIIATEIhHO
NP OMBIBAIOT, TaK KaK IUIOoXas IPOMBIBKA BBI3BIBACT NPH BUPHUPOBAHWM OKpaIlIMBAaHWE CBETOB.
Bupupytor 2—3 mun. Jlanee cieny eT OKOHY aTenbHas Mp OMbIBKA.

66. TOHMPOBAHUE B KPACHBIE IBETA

TonupoBanne (OTOOTHEYATKOB B KPAaCHBIM LIBET Pa3jMYHbIX OTTEHKOB MNPOHM3BOAST COJISIMU
MEI ¥ HUKENsS, W3 KOTOPHIX OOBIYHO MPHUMEHSIOT CEPHOKHUCIYI0O MeIb M XIOPHUCTHIA WU
a30THOKHUCHBIM HuKenb. OKpamuBaHue MW300paXeHHs COJISIMH  MeOU [POUCXOIUT  HU3-3a
00pa3oBaHus KEIe3UCTOCHHEP OJTUCTON MEIU — BEIIeCTBA KPaCHOBATOrO I[BETAa — B pe3yJIbTaTe
peakimii Mexay cepeOp oM, KpacHOM Kp OBTHOM COJIBIO U CEP HOKUCTION MeIbIO.

Korma mist 3T0# 1€MW MCMONB3YIOT XIOPHUCTHIM WINW a30THOKUCIBIA HHUKENb, H300pakeHHe
OKp allInBacTCs B Kp aCHO-BHIHHeBBIﬁ IBECT H3-3a 06p a30BaHuA IUMCTUWITIIHUOKCHUMA HHUKCIIA —
BEIIIECTBA KPaCHOTO IBETA.

Jlnst crabunu3ariy paboThl BUp &Kel M y CKOp €HUsI TIp OIlecca TO HAP OBAHUS B HUX BBOJISAT COJIU
JIMMOHHOM, BUHHOM KHCIOT WIH YTJEKUCAY IIEJI0Yb — Yalle BCEro yTJIEKUCIBIA Kanuil u
aMMOHHU .

Kp aCHO-(I)HOHCTOBLIﬁ uper. doTtooTeu aToK, IIp €IHAa3HAYCHHBIN 15 TOHUPOBAHUA B TaKoM
OBET, AOJIKEH HMETHh COYHOC I/1306p AKCHUEC C HCCKOJIBKO IOBBIMICHHBIM KOHTPACTOM, TAK Kak
BHP &K HEMHOT'O €TI0 CHHKACT. TOHI/Ip OBAaHUC NP OU3BOJAT B BHUP AXKC.

1laBercBOXMOILI KATHA . . . . . . 10r
CepnoxuciasiMenb . . . « « . « . . 1i
Kpachasixpopsmsa il . . . . . . 1r

Yoiekuorp k. . . . . . . .. 1r

Boma. . . ... ... .. e e e 10 20001

[Ipu pacTBOopeHHH BEIIECTB MOYXET 00pa3oBaThCs HEOOJBINON OCaIOK, KOTOPBIM HEMEIJIECHHO
pacTBopsercs OT MpuOaBJIEHHS B PAacTBOp HECKONbKMX Kamenb ammuaka. Okpacka pacTBopa
JIOJDKHA OBITH CHHE-3€JIeHO 1.

IllaBeIeBOKUCIBIM Kaduii MOXKHO 3aMEHHTh TaKHM JK€ KOJHYECTBOM IIaBEJI €BOKHCIOrO
AMMOHMA UIIHU HanI/ISI.

[Ipouecc ToHnpoBanus 3akaHunBaercs 3a 7 —I15 muH. B 200 M Bupaka oOpabaThIBaroT He
cseiie 3000 cM- QoToOTHEUaTKOB, P MUEM TepBbIe POTOOTHEYATKU OKPaIIUBAIOTCS CKOpeEe, YeM
nocnenyronwe. [locme TOHMpOBaHMS CleAyeT TMPOMBIBKA B IMPOTOYHOM BOJE, KOTOpas
3akaHuuBaeTcs yepe3 15—20 muH. 3a 3T0 BpeMs cBeTa JIOJKHbBI OTMBIThCSI TIOJTHOCTBIO.

Temno-kpacublii 1Ber. i ero mnomyuyeHus (QOTOOTHEYATKH TOHHPYIOTCS B BHUpaXE,
COCTaBJICHHOM W3 3alTacHBIX pacTBOPOB. POTOOTMEUATKH JIOJIKHBI OBITh HOPMATHHO SKCTIOHHUP O-
BAaHBI U TP O5IBJICHBL.

3anacuvie pac mgop vl

L Ceprorxuciasmen . . . . . . . 13r
JlumoHHoKuCTIbA KUIHiA . . . . . 552



Boa. .. ........... 110200 21

II.Kpachasi kpoBsiHast cOIb . . . . . 22
JIMMOHHOKMCIBIA KUTHH . . . . . S3r
Boma. . . ... ..... .. 110 200

Ilepen ymorpeGnennem o06a pacTBOpa CMEIIMBAIOT B pPaBHBIX dYacTsaX. ToHUpOBaHUE
TP OMCXOJ T 32 3—5 MUH, NMpUIeM U300p &KEHUE NP UHUMAET CBETIIO-KPaCHBIN IBET ¢ KUP MMYHBIM
OTTEHKOM. Ty OKpacKy MOXKHO YTIJyOWTh JIO0 TEMHO-KpacHOW. J[isi dYero ToHMpOBaHHBIN
(hOTOOTIIEYATOK TP OMBIBAIOT B TP 0TOUHOMU Boje 10—15 MUH U morpyKarT B pacTBoOp:

Meb cepHorucriast . . . . . . . . . 10r
XnopucrbiiHATpHIL . . . . . . e 4r
Consmmast xucnora 10%-+ast . . . . . 2 m.2

Bora. ... ... ... 110200 mu

Oxp anreHHbI € (OTOOTTICYATKH CIIOJIACKUBAIOT B BOJIC M TIOTP Y JKAIOT HA HECKOJIBKO MUHYT B 1 %
-HBI pacTBOp THOCYJb(ara HaTpus. 3aTeM CleAyeT OKOHYATEeIbHAas MPOMBIBKA 10 OYHILIEHUSI
CBETOB OT OKPAaCKH, YTO OOBIYHO Mpoucxoaut 3a 10—15 muH.

KpacHo-BuIIHEBBIH IBET. DTOT IBET MOIYyYalOT, Koraa (oTooTmeyaTok oOpadaThiBalOT B
BUp&Xe, NMpHUBEICHHOM Himbke. OH JOJDKeH ObITh HOpMAJIbHO SKCIOHUPOBAH U mposiBieH. [Ipwu
KENTAHWM TIONYYUTh OO0Jiee WMHTEHCUBHBI OTTEHOK IBETa HM300paKeHWS (OTOOTIIEUATOK JUIS
yBEJIMYEHHUSI €r0 KOHTPAacTa HaZ0 HEMHOTO Iep erp OSIBUTH.

OTB EJIABAIOII UiA PACTBOP

L. JlnvonHokueT b KTl . . . . 40r
Bola............. 110200 /1
II. Xnopucrplii HUKRIB . . . . . . . 72
®opvanm 10%-#pbi. . . . . . 10 mn
Bola............ . 110200 21
III. Kpachasi KpoBsHASL COJIB .« . . . 20r
Bola............. 110200 /1

OT6enuBaronuii pacTBOp OYEHb HEY CTOMYMB, MO3TOMY €0 COCTaBJISIOT U3 3allacHBIX PacTBOP OB
HETIOCP €AICTBEHHO Tep el y oTp e0sieHneM, Oep s MX B CIIEy FOIIEH Ip ONOP LIUH:

I3amacuoiipactBop . . . .. . . . 90 mn
Il 3amacHoiipacrBop . . . . . . . . 90 mn
Il }npacHoiipacrBop . . . . . . . 301

CMmemvBarh 3amacHble pacTBOPHI HAJI0 B yKa3aHHOM mopsake. OTOenuBaHue MpOHCXOAUT 3a
1,5—2 muH, nocie 4ero cienyer NpoMbIBKa B IIPOTOYHOW Boje B MpojonkeHue 15— 20 mun. B
JAaHHO M 00 eMe 0 TOEJ MBAIOIIIEro PacTBOpa MokHO 00padotats 1000 cmz ¢hoTOOTHEYaTKOB.

[Tocrne mpombIBKH OTOENEHHBbIM (DOTOOTIEYATOK MOMEIIAloT Ha 2 MUH B 2%-HBI pacTBOp
THOCY JIb(paTa HATPHs W BHOBH NPOMBIBAIOT 5 MUH. 3aTeM €ro TOHHMPYIOT HECKOJIbKO MUHY T U
OKOHYATENIbHO NP OMBIBAIOT 5—8 MUH B BOJE.

TOHH PYIOII i PACTBOP

JypmerwiiokerM . . . . .. . . . 3T
Emadimarp . . .. . .. ... .. 3r
Boma. ... ............ 10200 mn

BcnenctBue mioxoit pacTBOpUMOCTH AMMETWITIHMOKCUMA CHadaia MOJIHOCTHIO PAacTBOPSIOT
enkuii Hatp B 150 wmi ropsuerr Boabpl (CO—70°). 3aremM BCHIMAIOT MPH TIOMEIIUBAHUHU
JuMe TIITIok cuM. Korya on pactBopurcsi, 100aBsitoT BoAy 10 200 MII 1 0 XJTa)/1al0T pacTBOpP 110
20°.

Tonupy rouwit pacTBOp MOXHO yOTp €011 Ts He OoJiee Tpex pas.

67. TOHUPOBA HUE IIOB TOPHBIM ITPOSIBIEHUEM

HeynoBnerBoputenbHbIi 1BET H300paxeHHs (OTOOTIIeYaTKa, HAMPUMEP XOJIOJHO-CEp bIi,



MOXHO YJIyUIIUTh I[OBTOPHBIM TPOSBJICHUEM IIOCIE IIPEABAPUTEIBHOIO OTOETUBAHUS. OTOT
NpOLECC COCTOMT M3 TATH ONepaluil: OoTOeNMBaHUs, NPOMBIBKH, BTOPOIO P OSBJICHUSA,
OKOHYATEJIbHOW MP OMBIBKH U CY IIKH.

ToHup oBaHNE MOBTOPHBIM TP OSBJICHUEM IIO3BOJISIECT TOYYaTh M300paKEHUsI, OKpAaIICHHBIC B
pa3ynuHble TeIble IBeTa. M X OTTeHKHM 3aBUCAT OT BHAA OTOEIMBAIOLIETO PacTBOpa, MOJHOTHI
oTOenMBaHM M cocTaBa nposBuressi. [loBTOp HOE Np OsBJICHHE HE BCeria 00eCried MBaeT MOy YCHH e
n300p KEHUsI JKeTaeMoro LBeTa, Mo3ToMy Iepen oO0paboTKoi ¢oTooTrneyaTka HaJ0 CHayajga ero
IIBET TP OBEP UTh TP 000, OKp almBasi HEOOJBIION Ky COodeK (OTOOTIEUaTK a.

N3o00paxenne kopuuHeBoro IBeTta. [l ero mosydeHus MpoOsiBJIEHHBIH (POTOOTIEY aToK
OTOEMBAIOT B OJHOM M3 CIIE Ty FOLIIUX OTOEI MBaTeN €.

OTB EJIUBAIOL Mid PACTBOPXN: 1

JByxpoMoBoKuCIbiiKAIMA . . . . . 5T
Coasimas kuciora 10%-masi. . . . . 2 mn
Boma. ... ............ 10 200 mn

®oTOOTIIEUATOK OTOECIUBAIOT ITOYTH J0 TIIOJIJHOIO M CYE3 HOBCHUA I/I306p AKCHUA, 3aTeM
NP OMBIBAKOT O Y CTP aHCHUSA KCIITHU3HBI B CBCTAX U BTOP MIHO IIP OSABJIAIOT B IIP OSIBUTCIIC Nel.

TOHM PYIOLII Wi ITPOSIBUTEJIb Ne1

3anacuvie pacmeopwi

L. Meraducyisp ur kammst . . . . . 4r
I'mpoxunon . .. ... .... 7r
Bpomuerbni ki . . .. . .. 1T
Boma. ... ...... e e 10 200 »mn
II. Ymieknoiplii aMMoHMii . . . . . . 20r
Boma. . ... ......... 10200 s

Kp ACHOBATO-KOP MYHCBbIM (pOTOOTHe‘IaTOK CTaHOBUTCA, €CJIIM €0 BTOPpUYHO TP OABUTHL B CMCCU
paBHBIX 00beMOB BOJIbI, | 1 I 3amacHbIX pacTBop oB. [p 0siBICHME HIET MEIe HHO.

TemHO-KOp MUHEBBIM (POTOOTIIEUATOK MOy YaeTCs, €ClU TMOCie OTOETHMBAHUA €ro MPOSIBUTH B
cMmecH 1By X dacteid | 3amacHoro pactsopa ¢ tpems yactamu II 3amacHoro pacrtsopa. Ilp osBiieHue
ujeT ObICTPO.

OTB EJIUBAIOII WA PACTBOP.V 2

Kpacnas xpopsiHasi coiib . . . . . . 5r
Avvmak 10%-#p0d . . . . ... .. 20 M1
Boma. .. ............. 10200

®DOTOOTIIEYaTOK OTOEN MBAIOT MOJHOCTHIO WU YacTHIHO. YeM mosiHee OH oTOeNeH, TeM ero TOH
10CJIe BTOPHUYHOTO TMposiBieHus Oyjier Oosiee KpacHOBAThIM. 3aTeM CleyeT IpOMBIBKA [0
MCYE3HOBEHUSI OKP aCKU.

BTOp HUYHOC IIP OABJICHHUC BCAY T B TOHHP Y FOIIICM IIP OABUTCIIC Ne 2,

TOHUPYIOUI U TPOSBUTEJb Ne 2

Merom . . . . . v v v oo e 1r

T'mpoxunon . . . . ... ... .... 12r

Cynup ur HaTpisi 6e3BoIHBI . . . . . . 100r
Yoleumorbiikmm .« o . . . . . . ... 100r
Bpomucrbiikammi . . . ... . L L. 1r

Boma. . ................ nol *

[Tepen ynotpebnenneM pacTBOp pa30aBISIOT BOJAOW B JIBa pa3za M NPOSBISIOT OTOEIEHHBIN
($hoTOOTHEUATOK.

Ha mBer m300paxeHHs BTOPUYHO IPOSIBJICHHOTO (DOTOOTIEUATKAa BIUAET COCTaB IEPBOTO
NP OSIBUTEJISI, B KOTOP OM OH ObLT 00p ab0TaH, a UMEHHO:

CBeTJIO-KOP MYHEBBIM JI0 P 030BO-Kp €MOBOTO (POTOOTIEYATOK CTAHOBUTCS, €CITM OH OBLT TIep BBIN



pas nposIBJIEH B Map aaMUHO( EHOJIT UIP OXM HOHOBOM TIp OSIBUTEJIE.
KpacHoBaro-30510TUCTBIM — TP U NP OSIBJIEHUH B TIEP BBIN pa3 aMUA0IOBBIM TP OSIBUTEIIEM
Temnno-yep HBIM — NP U NP OSABJICHUU B TIEP BBII P a3 METONTUIP OXHHOHOBBIM TP OSIBUTEJIEM.
[Tocne np osiBneHust (OTOOTIEYATOK TIIATEIHHO TP OMBIBAIOT U Cy IIIAT.

N300paxxeHne cuHeBaTo-4epHOro I1Bera. /s ero momydeHus ¢poTOOTNEYaTOK OTOETHMBAIOT B
pactBope:

OTB EJIMBAIOL M1 PACTBOP.I! 3

Ceppoxuciasiveb . . . . . .. . . 10r
Xinopucrbhii maTpud. . . . ... . . 10r
Consinast kuciora 10°-nas . . . . . 10 rn
Boja. .. ............. 10 200 mn
[Iponecc oTOenmMBaHUsA — 10 MCYE3HOBEHUS M300pKEHHWS. 3aTeM TImaTeJdbHas IpOMBIBKA U

Ip osiBJIEHME B IIp osiUTENe Ne 3.

TOHUPYIOU[ WA TTPOSIB UTEJIb Ne3

Merom. . . . . v v v v v e e 10r
Cyibg ur HaTpusi 6e3BOIHBIH . . . . . . 15r
Harpuu ymiekuciblii KpHCTALIHYeCKHIA S50r
Bogja . ................ jpoln

[Toce mposiBIeHNs — MPOMBIBKA U Cy IIIKA.

68.BUPUPOBAHUB ®OTOOTINEYATKOB HA APUC TOTUITHOM ®OTOBYMATE

BupupoBanue hpoTooTneuyaTkoB Ha apUCTOTUTHOM (HOoTOOyMare mpou3BOIAT B BUP aX-(PUKCAKE
— pacTBope, B KOTOPOM OJHOBPEMEHHO TPOUCXOAMT 3aKpeIUIeHHe M OKpammBaHue. B mporecce
00paboTKu, 0cOOEHHO ecy TeMIlepaTypa pacTtBopa BhIme 18°, BUpup oBaHHE P OTEKaeT ObICTpee,
yeM 3akperuieHre. [lockonbky OkoH4aHHe 0OpabOTKU OTpeaensercs MO MOy UYeHUIO YKeTaeMOro
OTTCHKaA, q)OTOOTHC‘-IaTOK MO KHO He)IO(l) HKCHUPOBAaTb, OTYCTO CO BpEMCHEM OH ITOKPOCTCA IITHAMU.
Uto0bl 3TOr0 M30EXKaTh, MOCIE BUPUPOBaHUS (HOTOOTMEUATOK MOMelIaT B 15?4-HbIl pacTBOp
THOCY Jib(haTa HaTp Usl.

ITp 0nOKUTENBHOCTD 3aKpEIUIEHHUs] JOJIKHA ObITh TAKOH, YTOOBI B CyMME BECh IpOLECC HE
np eBbIuAI 15 MuH.

BUP AX-OUKCAX

I. ASOTHOKHMCJIbI (WIA yKCYCHOKHCIBIM) CBMHEI[. . . . . . . . . 50r
Bonakunsmenas ... .. . .. 10400mx
I1. Twocynbdar HaTpust . . . . . . . 200/
Bona kunsguedas ... . . . . . 600 ma

[IepBbIit pacTBOp BIMBAKOT BO BTOpOM. [locie TOoro kak pacrBop OTCTOMTCS B TEUYEHHUE CYyTOK,
€ro OCTOPOXKHO CIIMBAIOT C ocaaka. BupupoBanwe mnpomopkaercs 8—10 mmH. 3arem uaet

TIIATeNbHAas MPOMBIBKA B BoJie U cyluka. B 1 m pactBopa moxxHo oOpabotars He Oonee 6000 cm-
(hOTOOTIEUaTKOB.

TlodpobHo onucamwl deermpl, 603 HUKAIOWUE NPU Nevamu 1 oopabomke pomobymaz.
Ykazamwt cnocobvr ux npedomepawjeruss u ycmpauemus. MBroowcervt diemenmvi
NO3UMuUBHOU pemyu 8 odveme, HeoOX00UMOM O homomodbumenel. Jawbl Kpamkue
ceederust o oomornesnx. IpueedeHbl np asuia HAKIEU KU OMOONNeuamKo8 Ha nAcnapmy.



AOONOJTHUTENbHAA
OBPABOTKA
®OTOOTNEYATKOB

69.YCTPAHEHUE JE®EKTOB HA ®OTOOTIIEYATKAX U ITPEJY HPEXKIEHUE UX OBPA30BA HUS

Ha ¢orooTtneyarke 1OMOTHUTENEHO W 00pa0OTKOM Y AAISIOT TOIBKO T€ AePEKTh U300p aXKEeHHUS,
n30eXaTh KOTOPBIX NPH MEYaTH HEBO3MOXHO, TaK KaK OHHU SIBJIAIOTCA KOIMEH Hey CTpaHUMbIX
nedexkToB HeraTuBa (CM. IIaBy 3).

Hedextsl n300p asxeHUst, 00p a30BaBIIUECS M3-3a HEO JIEp KKH, TIep €/1ep )KKH, HEIOTP OSIBJIICHUS U
NepENpOSIBJICHHUS WIM BCJIEACTBUE HENPaBWIHLHOTO MMOJ00pa KOHTpacTHOCTH (oTodymaru K
UHTEpBAIYy TIUIOTHOCTEH HeraTuBa, JOTIONHUTEIBHOW OOpabOTKOM OOBIUHO HE YyCTpPaHSAIOT, a
MOy YarOT HOBBIA TO3WTHB, YYWTHIBasS COBEPIICHHYIO OMMOKY. ODTO BBI3BIBACTCS TEM, YTO
yJIy YIIUTh W300p aXKEeHUE Y CHUICHHEM WM OclableHneM He BCerjia BO3MOXKHO, U, KpOME TOTO, 3TH
TP OLIECChI OTHUMAIOT OOJIBIIIE BP EMEHH, YEM ITe4aTh HOBOTO ()O TOCHUMKA.

Haobopot, wenecooOpazHee yaalasiTh XAMHUYECKUM CIOCOOOM, dYeM Jenarh JpyTou
dboTooTneyaTok, AePeKTh W300paxeHUsl, 0Opa30BaBIIMECS H3-3a HECOOIOJCHUS pEeKUMa 00-
pabOTKH: )KENTY F0 OKPacKy U MATHA, HEOOMBIIY (0 CEPY IO Byallb, HAMOOJIEE YaCTO BCTP YAIOIIUECST Y
b oTomoOuTeNe .

He3naunrensanie YCPHBIC U Ocnble IIATHBIIIKH, ITOJIOCHI U T. A. 3aACIBIBAIOT P ETY IIBIO.

Hwke onmchIBalOTCS camble pacnpocTpaHeHHble Jed eKThl, YKa3bIBAIOTCS MPHUYUHBL, HX
BBI3BIBAIOIIUE, CTIO0 COOBI Y CTP aHEHUSI U TIP €Ty TIP SXKACHVIS .

HepeskocTs m300pakeHHs] WIM €ro OTCYTCTBHE. OTOT Je(PEeKT dalle BCEro BBI3BIBACTCS
CIieTy FOIIMMU TP MYMHAMHU.

1. I/I306p AKCHHUC Ha (I)OTOOTHC"IS.TKG OTCYTCTBY €T WU O6p a30BaJIMCh TOJIBKO €ro CJICIBI.

N300p askeHne MOKET He TP OSIBUTHCS WIH OBITh BeChbMa CIa0BbIM, BO-TIEPBBIX, M3-3a CIIHIIKOM
KOPOTKOW BBIJEPIKKM TPH TIe4aTH; BO-BTOPBIX, Korma Qorodymara TpH  HOpMajbHON
TP OJTIOJDKUTENILHOCTU AKCTIOHUP OBaHUs ObLla OOpallleHa K HETaTUBYy HE CBETOYYBCTBUTEIHHBIM
cioeM, a (OTO IMOJUTOKKOH, ¥, B-TP EThUX, TP OSIBJICHUE BEJIOCH B HEMP aBWIIHHO CO CTABJICHHOM IJIH B
OUYeHb HCTOIIEHHOM TposiBUTEeNe. HakoHel, ecnu OmuOOYHO TPOSBISIOT HEIKCIOHHP OBAHHY O
dboTolymary.

Pexomennaims. B kax oM ciaydae onpeaensaTs NpUunHy JedekTa U, yCTpaHUB ee, HaredaraTb
HOBBIN ()OTOCHMMOK.

2. O0mias Wi MecTHasl Hep €3K0CTh N300p akeHUs Ha (POTO OTIIEY aTKE P M KOHTAKTHO i TIeY aTH.

A. Hepe3kocTs Bcero n3o0p axeHus! BbI3bIBAETCA JBYMs Ip MUMHAMU: BO-II€PBBIX, HETaTUB ObLI
II0JIO’KEH B KOIUP OBAJIbHBIM CTAHOK AMYJIbCUOHHBIM CIIOEM BHU3, a MIOJJI0KKOW BBEPX; BO-BTOP bIX,
Ha MPaBWIBHO JIeKaluii HeratuB (oToOyMara yKJlaiblBajlach HE CBETOUY BCTBUTEIILHBIM CIIOEM, a
NOMIOKKOW. B mepBoM ciaydae (OTOOTIEUATOK IMOTYYaeTcsi MPU HOPMAJIbHOW BBIIEPIKKE, BO
BTOpP OM — OYE€Hb JIJIUTEIIbHOIL.

Pexomennarms. CoOmronaTh Mp aBuiIa, M3JI0KEHHBIEC B § 54.

b. Hepe3kocTs yact M300paKeHUsS BBI3BIBACTCS IUIOXUM KOHTAKTOM CBETOUYYBCTBHUTEIbHOIO
ciosi ¢poToOyMaru ¢ 3MyJIbCHOHHBIM CJI0eM Herarusa. HepeskocTh moiydaercss u3-3a HEpOBHOM
MOBEPXHOCTH Yy CTEKJSIHHOTO HeraTMBa WIM BCIEJCTBHE ciaboro mnpwkuma (otobymaru K
HEraTUBY Kp bIIIKOW KOIIMP OBAJTBHOI'O CTAHKA.



PCKOMGHI[ arysi. OTp CryJIMp 0OBaTh 1P H’KUM KP BIIIKKW KOIIMP OBAJIbHOI'O CTaHKA 1 BHOBDL II€YATATh.
3. O0mast Wi MecTHasi Hep €3KOCTh BCET'0 U300 AKEHHUS TP U TP OEKIIMOHHON TIeYaTH.

A. HepeskocTs Bcero n300p akeHusl P Y BETMYSHUN BBI3bIBACTCS, BO-TIEP BBIX, HEIOCTATOYHO i
PE3KOCTBIO HETATUBHOTO M300p @KEHHUS, T. €. KOTJa Pa3MbITOCTh I'PAHMIL €r0 JeTajleil Ip eBhIILIAeT y
kpynHOodopmatHeiX HeratuBoB 0,1 mM, a y wmamodpopmaraeix — 0,03 MM; BO-BTOPBIX, H3-3a
HETOYHO M HABOJKH HA PE3KOCTh NP YBEJIWYCHUH TUIOTHBIX HET aTUBOB W, B-TPEThHUX, BCIEACTBHE
HAapYIIEHHUs KOppEeKIMH o0BbeKTHBAa (OTOYBEIUUUTENSI OT €ro HarpeBa MpH JJIUTENb HOMl padore.
Hakonen, Hepe3KOCTh U300paKEHUSI BBI3BIBACTCS BHOpammei (GoToyBeTwUuTeNss, KOTOpas
BO3HUKAET OT COTPSICEHMs M0JIa KOMHATHI MPH XOJb0€ WM OT TPAHCIIOPTA, MPOXO JSAIIETO PSIOM C
JIOMOM.

Pexomennammu. 1. He nenare yBenndeHuii ¢ Hep e3koro Herarusa. 2. Korpa Herarus IUIOTHBI N
WIM Ha HEM HET OTYETJIMBO BBIPAKEHHBIX JAETAICH, 10 KOTOPBIM JIETKO TOYHO (OKYCHpOBaTh, TO
HEraTHB 3aMEHAIOT JPYTHM — Ooyiee MPO3padyHbIM U C OYEHb PE3KUM H300p DKCHHEM WU
orp ezienureneM pe3koctu. PoKy cup OBaHME JIy Yllie TP OU3BOAUTH, paccMaTpUBas M300paKeHHe Ha
sKkpaHe (OTOyBENUUUTENS Yepe3 Jymy Wik ¢ mnomompbio npubdopa [IP-1, a mpu OGompmmx
YBEIUUYCHUAX I0JIb30BaThCs KOHTPOJbHOM nuapparmoil (cM. «DOKycCHUpOBaHHE HEraTHBHOTO
u3oOpaxkenusi» B § 42). 3. UtoObl u30exaTh HapyIlIEHUS KOpPpEKLUUMH OObEKTHBA OT MeperpeBa
MOIIIHO i JIEKTP OJIaMITO i, HE BKJTIOYATh €€ Ha JUIUTENbHBIA CPOK WU JIeNaTh NepepbIBbl B padoTe.
4. Hepeskocth u300paxkeHust oT BUOpaumii (hOTOYBETUUUTENS Y CTPaHSIIOT, yCTaHABJIMBAs €ro Ha
HAaKay€HHY 0 MOTOILIMKJIETHY IO KaMepy WU Ha JIUCT TOJICTOM I'y 04aToii p €3UHBbI.

b. Hep €3KOCTh YaCTHU Yy BCIIMYCHHOTO I/I306pa)KCHI/ISI BBI3BIBACTCA IUIOXUM IPWKUMOM ILIC-
HOYHOI'0 HEraThBa B PpPaMKE-ACPIKATCIC HIW KOp o0jicHMEM HETraTHBa OT Har pe€Ba HCTOYHUKOM
CBCTa.

Pexomenpaimu. 1. ITonb3oBarbcs paMKoM-AepoKaTeneM JUlsl IUIEHOYHBIX HEraTUBOB C ABY Ms
NPWKUMHBIMU 3€pKAIbHBIMU CTEKIaMH. 2. Ecaum B NpoOeKkTope yCTaHOBJICHA MOINHAs JJIEK-
Tp OJIaMIIa, TO JUISl €r0 OXIaXKICHUs JIeNIaTh Iep epbIBbI BO BpEeMs PabOThI.

I'panaimonnsie HenoCcTaTKU M300p akeHUsi. OHU BO3HUKAIOT, BO-TIEP BBIX, W3-3a HECOOTBETCTBUS
CTENEHH KOHTPACTHOCTH (OTOOyMaru MHTEpBAILY ONTHYECKHX IUIOTHOCTEH HEraThBa; BO-BTOPBIX,
BCJICJICTBHE TIep €3KCIIO HUp OBaHusl (HOTOOyMaru TMpHu IeyaTd; B-TPEThbUX, KOTJa (HOTOOTIEY aToK
ObIBaeT MepenposiBIieH WIM HEIOMPOSBIEH NPU TNPaBWILHON BBIIEPIKKE; B-UETBEPTHIX, NPHU
TICEBI0COJISIp M3aLMU U €CJIM T1€4aTh BBINOIHAJIACh Ha CTap oM 3aBy anvp OBaHHOM (poToOy Mare.

Hmxke MNpUBCACHBI TUIIMYHBIC CIIY Yau I'p adalliO HHbI X HEJJOCTAaTKOB (1) OTOOTIICYATKOB.

1. ®oTooTIIEYaTOK KOHTPACTHBIM C Ty 0OKO-UYEpHBIMU TEHSIMHU M YUCTO OCIbIMU (MEIOBBIMH)
ceeramu (puc. 109).

Takoe m300pakeHHe MOJIydUarOT, €CIM IedyaraloT Ha (oToOymare Co 3HAYHUTEIHHO OOJIbINEH
KOHTP aCTHOCTBI0, YeM Tp €0y eTCst sl JAHHOT'O WHTEp Bala ONTHYECKUX IIOTHOCTE I

Puc. 109. ®oToornewaTox
KOHTPacTHBIH

HeraruBa. BblepiKka U IIp ONOKUTENIBHOCTD
IIp OSIBJICHUSI — HOP MaJIbHBIE.

Pexomenmarys. [Tocnemy roume
dorooTneuaTku Tmedaratb Ha Qorodymare ¢




MEHbIIEN CTENEHbIO KOHTPACTHOCTH, cOOMonasi mpaswia noabopa (oroOymarn K HEraTtuBy,
U3JI0KEeHHbIE B § 34.

2. ®OTOOTHEYATOK MAJOKOHTPACTHBI C CEphIMH TEHSAMHU M YHUCTO OCIBIMH WM CJIErka
3aBy aJIMp OBAaHHBIMU CBETAMHM, Y KOTOPBIX JeTanii uMeroTcs (puc. 110).

[TomyueHne Takoro HM300paKeHHMs BBI3BAHO I€YaThbIO HETaTHBAa C HEOOJBIIUM HHTEPBAJIOM
ONITUYECKUX IUIOTHOCTEH Ha MsTKOW (hoToOymare ¢ HEOONBINOW Tmepenep KKoi. Briiepxka u
TP OIOJKUTENLHOCTD TP OSIBJICHUS] — HOP MaJIbHBIE.

Pexomenpammsa. Jlpyrue QorooTneyatku mneyaraTb Ha Oosiee KOHTpacTHOW Qorolymare,
coOuroiast ip aBmiia ee moAdopa K HeraTuBy, M3JI0KEHHBIE B § 34.

3. @OTOOTIEUATOK C TEMHBIM COYHBIM W300p AKEHUEM C JISTajlsi MU B TEHSAX U cBeTax (puc. 111).

Takoe n300paxeHue obpaszyercs, Korja AOMyIlleHa HeOoblnas nepenepxkka Gorodymaru, 1mo
KOHTPAcCTHOCTM  COOTBETCTBYIOIIEH  HMHTEpBaly  ONTHYECKUX  IUIOTHOCTEH  Heraruaa.
[1p og0mKUTENBHOCTh TP OSIBJICHUSI — HOP MaJIbHasl.

Puc. 110. ®orooTnedaTtok MaJOKO HTP ACTHBI I

Pexomennammsi. Ilocnenyromue (OTOCHHMKH —SKCIHOHUP OBATh TP aBUIIBHO.

Puc. 111. ®oToorneyaTok TeMHBII COYHbBIN

4. ®OTOOTIIEUaTOK OYE€Hh TEMHBIM C KOHTPAaCTHBIM M300paXKEHHEM, y KOTOPOTO JICTAIN B TEHAX
BbIp @KeHbI cnado (puc. 112).

[Ipyunna — mepenepikka mpu meyatd ¢GoroOyMarm € KOHTPACTHOCThIO OOJbIIeH, ueM
HEOOXOMMO /ISl JAHHOTO MHTEpBala ONTHYECKUX IUIOTHOCTEeH HeraTtwBa. IIponoimkuTenbHOCTH
P OSIBJICHHSI — HOP MaJIbHasl.



Puc. 112. doToorneyaTok TeMHBbIH
KOHTPacCTHbIi

Pexomennanus. [IpaBunsHO
9KCMOHUPOBATh M MPUMEHATH (HoTOOYMary,
KOHTPACTHOCTb ~ KOTOPOW  COOTBETCTBY €T
MHTEP BTy ONTHYECK UX INIOTHOCTEW HEraTuBa

§ 34).

(cm.

5.  @OoToOTHEe4aToK €  TEMHO-CEPbIM
MaJTOKOHTP aCTHBIM HU300p KEHUEM, y
KOTOP OTO CBETa 3aBY avp oBaHbI (puc. 13).

Takoe u300paXkeHHE NONYyYAIOT M3-3a NEPEAEP KU NPH IeyaTd M HCMOJIb30BaHMsA MATKON
(¢oToOyMaru, HE COOTBETCTBYIOLIEH WHTEpBally ONTHYECKUX IUIOTHOCTEH HeraruBa. Ilpo-
JOJKUATENBHO CTh TIP OSIBJICHNS] — HOP MaJIbHAs.

Pexomennammsi. [IpaBmwibHO KCIIOHUP OBaTh M MOAOUPaTh GOTOOYMary 1o yKa3aHUsIM, TaHHBIM
B § 34.

6. ®oTOOTIIEUATOK OYEHb TEMHBIH, C CWIBHO 3aBY aJlup OBaHHbIMU CBETaMHu, JE€Taleld B TEHA X U
cBerax Maso (puc. 114).

[lpymunHa — mepeaepXKa TMpU TeY4aTH M TepenposBieHue ¢GoroOyMard, NpaBHWIbHO
1o100p aHHOM K HEraTuBY .

Pexomennammsa. Ilocnemyromme  (GoTOOTHEUaTku HOPMAIBHO — SKCIOHUPOBATH M He
TIEp ETIp OSIBJBITh.

7. @OTOOTIIEYATOK CBETIIO-CEP bIii MATIOKOHTP ACTHBIM, /1€ TAJIM B CBETaX OTCY TCTBY IOT WJIU 1200
BBIP QKEHBI, B TeHAX uMerorcs (puc. 115).

Takoe wu300paxkeHHE TMOMYYAIOT M3-3a HEAOAEPIKKH MpH meyaru (HoToOymMaru, IpaBUIbHO
1o100p aHHOW K MHTEpBAIY ONTHYECKUX IUIOTHOCTEH Herarusa. [1p omomKuTenbHOCTD T OSIBJICHHS
— yKa3zaHHas B peLenTe.

Puc. 113. ®oTooTrnedarok TeMHbIH MaT0KOHT pacT HbIH



Puc. 114. 3aByanupoBaHHbIH HOTOOTIEYATOK MIOTHEIH

PCKOMCHI[ anys. Hp W JanbHEUII e TIeyaTu TOYHO DKCIO HUPOBATh.

8. dOTOOTMEYaTOK KOHTPACTHBIM M OYEHb HEPOBHBIN MO IUIOTHOCTH, CBETA COBEPIICHHO Oe3
JIeTajie i, MEJIOBBIC, a TEHH y IOBJIETBOP UTEIIbHO Tp opadoTansl (puc. 115).

[Ipyuauael — wucnonb3o0Banue (oroOymaru, 0Oojee KOHTPACTHOM, 4YeM HEOOXOAHMMO IS
HEraTyBa, ¥ HEJO0Aep KKa NP U nieyatu. [1p 010JKUTENBHO CTh 1P OSIBJIEHUS] — HOp MaJIbHAas.

Puc. 115.®orooTneyaToK MAJOKOHT PACT HbIi CBETIIbII

PIK. 116.®0T00TIEHATOK C HEPOBHBIM IO KOHT PACTHOCTH U300pa’Kk eHUEM

Pexomennamus. I[locnenytronme (HoToOTmEUaTKM HOPMAIBHO 3KCIIOHUPOBATh M TOJIB30BATHCS
(b 0oTOOY Maro, mp aBIWILHO MOJ00P aHHOH K HeraTuBy (cM. § 34).

9. ®OTOOTIIEUATOK MATOKOHTPaCTHBIN (BSJIbII) CO CBETIIOCEPBIMH, KaK Obl 3aBY aJlUp OBAaHHBIMU
CBETaMM, JIMIIEHHBIMU JI€Talel, U IUIOTHBIMU TEHAMU U HOIYTEHAMH, Y KOTOPBIX JIeTauu ciaabo

BbIsABJIEHBI (puc. 117).

Takoe wu300paxeHHe TMOJIyHYalOT B pe3yJibTare HEIOIKCIOHUPOBaHUs (POTOOyMaru, 1o



KOHTPaCTHOCTU CJIMIIIKOM MSTKOH JJIs1 HEraTuBa. HpO}lOJ’DKI/ITCJ'II)HOCTI) Ip OABJICHUA — HOP MaJlb-
Ha:d.

Pexomennarmms. [Ipu meuatu HOp MaJbHO 3K CIIOHHUP OBaTh (OTOOY Mary, Mp aBWIbHO 1M0100p aB ee
K MHTEpBaJly ONTHYECKUX IUIOTHO CTEH Her aTuBa.

Puc. 117. ®oToornevarok BsIbIid

10. doTooTeuaToK o4YeHb TEeMHBIN
MAJIOKOHTP aCTHBIN C 3aBY AJIUP OBAaHHBIMU CBETAMHU U
TEHAMH, moutn  Oe3 IeTaleH, TMOJTy TOHA

npopaboTaHbl HOPMAJTBLHO M MMEIOT JACTalu (CM.
puc. 107).

[Ipyurna —mepenposiBienue  GoToOymMmarwy,
HOP MaJIbHO 3KCIIOHHMP OBAaHHOM U TP aBWJIBHO MOJJ00p aHHOM K HEraTHBY .

Pexomenparus. [1posiBiisite Opomocep eOpsinyto hoToOymary 2 MuH, a XJ10p 00p oMocep eOpsHY 10
¥ XJT0p ocep e0p stHy F0— 1 MUH.

11. ®oTooTHEYaTOK MAIOKOHTPACTHBI HEOONBIION TIOTHOCTH, C YUCTO OeNbIMU ( METOBBIMH)
cBeTamu 0e3 J1eTajeil, B TeHs X M TIOJTy TeHSAX 0 HA UMeEroTcst (M. puc. 108).

[Mpuunna — HeponposiBiieHHe (HOTOOYMard, HOPMaIbLHO SKCIIOHHUPOBAHHOW M TP aBWILHO
1o7I00p aHHOM K HETaTUBY .

Pexomennaimsi. [IposiBsate OpomocepeOpsiable poroOymarn 2 MHH, a XIOpocepeOpsiHble U
x10p 00p omMocep eOpsiHbie — | MUH.

12. ®oToOTmEYaTOK TEMHO-CEphIid, OJHOTOHHO BSUJIBIM C 3aByalUpOBAaHHBIMH CBETaMU, Yy
KOTOP bIX MHOT/Ia 3aMETHA 3ep HUCTas CTpyKTypa (puc. 118).

Takoif TO3WTHMB TOJydYarOT: a) Korja BO BpeMmsl mposiBieHus ¢GoToOymara OCBEIIAIacCh
AaKTMHUYHBIM CBETOM H3-3a IUIOXOTO KayecTBa CBETO(PWIbTpa JabopaTtopHoro (oHaps, WM KOraa
OH BBITOPEN OT JJIUTENBHOTO TOJb30BAHMUSA, WIM ObUT yCTaHOBJIEH OYEHb ONM3KO K KIOBETE, B
KOTOpP Ol BeNIOCh NP OsIBJICHUE; 0) MPH HCIOJIb30BaHUK (POTOOYMaru ¢ YaCTUYHO P a3I0KUBIIMMCS
CBETOYY BCTBUTEIHHBIM CIIOEM, YTO MOJKET IIp OM30UTH, Koraa (poToOymara JUTUTETbHO XpaHMIACh,
0COOCHHO TPH TIOBBIICHHOW TEeMIEpaType M BIAXKHOCTH, Ha CBEXKHUX COCHOBBIX TIOJIKAX WIU B
NOMEIIICHNH, B KOTOPOE NPOHHKAT CEPHHUCTBIA Ta3, CEepOBONOPOJ, aMMHAaK M T. A.; B) OT
NpPOSBJICHUA B OYEHb SHEPTMYHOM WIM B CIMIIKOM TEIUIOM IpOSBUTENE, OTYErO0 YaCTHYHO
BOCCTaHOBMJIO Ch TAJIOTEHHOE cep eOp 0, Ha KOTOP O€ CBET HE i CTBOBAJI NP U MEYaTH.

Puc. 118. dorooTnewaTok 3By aJIMPOBAHHbIIA

Ucnpasnenne. 1. Byanb, oOpa3zoBaBmIyroCs OT
3aCBETKH JIabopaTop HHIM (pOHApPEM WIIU OT JACHCTBUSA
NpOSIBUTENS, YJIANAIOT OCIa0UTeNeM € KpacHOM
KpOBSIHOH cojibto. 2. Byanp Ha crapoii ¢portoOymare,
€cIM  OHa  HEBEJIMKa,  MOJXKHO  YCTpaHUTh
NP OSIBJICHUEM B TP OSIBUTENE VIS 3aBY aJIUP OBAHHBIX
dbotolymar (ctp. 299).

[Ipenynpexnenus. 1. [IpoBeputs ceeTohmnp1p madop aropHOTo GoHAp s, KaK yKazaHo B § 2.



2. YcranaBnmmBaTh Jaboparopublii GoHapb He Omwke 0,5 M OT KIOBETHl, B KOTOPOW BEmyT
TIp 051 BJICHHUE.

3. Xpanutp QoroOymary mpH HOpMaIbHOM KOMHATHOM Temmeparype B  XOpOILIO
BEHTIIAP y EMOM I10 MEIIICHUH M TTOJATBINE OT XHMUKATOB.

13. ITo3utnuBHOE I/I306p AKCHUC YaCTUYHO IIPp €CBP aTUJIOCh B HECTATUBHOC.

[Ipuuunoil Takoro aedekTa sIBIsETCS MpoLEcC OOpalleHus] HM300pakeHHs W3-32 BTOPMUHOU
CIly4aiiHOW 3acBeTKU (OoTOOyMarum BO BpeMs €€ TMPOSIBJICHUS. JTO SBJICHHE YacTO Ha3bIBAIOT
TICEB0COIISP U3aLUe .

SIBieHue TICeBAOCONSApU3ALMU OOBSICHSIETCS TEM, YTO TNPHU BTOPOM OCBEIICHUH TMOJ YIKe
YaCTUYHO OOpa30BaBUIMMCS IO3UTHBHBIM H300p@KEHHEM MPOMUCXOJUT Ie4aTh HEraTUBHOIO
u300p axxeHus, KOTOpOoe HeMeUIeHHO NposiBisieTcs. Kpome Toro, 3ToMy sIBJIEHHIO CIIOCOOCTBYET
JeceHCcUOmnu3anus, T. €. YMEHbIIEHHE CBETOYYBCTBUTENBHOCTH, HEOCBEIIEHHBIX MUKpO-
Kp UCTAIJIOB TJIOTEHU A cep eOpa, TP OUCXOSIIIAs TP ¥ TP O BJICHHH.

Haubonbelt ncesnoconspusaiys ObIBa€T B MECTaX CO CpEIHEN ONTUUYECKOW IJIOTHOCThIO. B
ydacTkax ¢ OonbIMM modepHeHHeM u 0e3 moyepHeHHs 3G (deKT BbpaxaeTcs crnabo WM BOBCE
orcyTctByeT. OOpaboTka gorodymaru B TeruioMm mnposiButene (23—25°) crnocoOCTByeT Tp oreccy
00p arieHws.

Ucnp aBnenue. HeBo3MOX HO.

[IpenorBpamienue. M30erars ciryyaifHbIX 3aCBETOK U MNP OSBJIATH P U HOP MAIBHOM Temmeparype
pacTteopa.

14. 3epHUCTOCTh TO3UTHUBHOTO W300pakeHwms. [IpwudumHy 00pazoBaHus " C1o coObI
yMeHbIIIEHUs CM. B § 44.

15. 3areku U mATHA HAa (POTOOTIEUATKE, TUIOTHOCTh KOTOPBIX MHAs, YeM Yy H300paKeHHs B
LIETIOM.

[IpuunHa nosiBiIeHUs — HEPABHOMEPHOCTh NP OSIBJIEHUS H3-3a HEOJHOBPEMEHHOTO IOKP BITHS
pacTBOp OM Bcel oBEp XHOCTH (pOTOOY Maru Mmpu ee Norpy >KEHUH B TP O BUTENb.

Ucnp aBiienne. HeBo3MOX HO.
[Tpenotepamenue. CMm. «IIpaBuna np osiBiieHus» (ctp. 288).

L[BeTHast okpacka ¢pOTOOTIEYaTKOB, CIUIONIHAS WK MATHaMU. OOp a3y eTcs Hemocp eCTBEHHO Ha
P a3JIMYHBIX CTAAUSIX TTO3UTHB HOT'O TP OLIECCa MITH Yep €3 HEKOTOP 0€, HHOTIa JUTUTeIIbHOE BP eMs IP U
XpaHeHHH OTIIEYaTKOB. B mepBOM cilydae OKpacka M MISATHA COCTOAT W3 MPOJYKTOB OKHCIICHHS
P OSIBJISIFOIIMX BEIIECTB; BO BTOPOM — M3 CEPHHUCTOTO cepedpa, oOpasyromerocs B pesybTare
peakimii Mex 1y cepeOpoM M300pakeHuss | cleJaMd  THOCYJb(ara HATpus B HMyJIECHOHHOM
croe W noioxke QoroornedaTtka (cMm. § 58, 59).

1. XKenTast okpacka OTOOTIIEUATK a WIIH JKEIThI€ MATHA HA HEM.

JedexT momyyaercs, BO-NEPBBIX, NMPU JOJITOM MPOSBJIEHUHM B CTapOM MpOSIBUTENE WU B
TP OSIBUTEIIE C MATBIM KOJIHYECTBOM CYJIb()HUTA HATP WS, BO-BTOPBIX, OT OKUCIICHUS BO3JIyXOM TIpO-
SBUTENSI, HAXOASAIIErocs Ha MOBEPXHOCTH (OTOOTIEYaTKka, KOrJa €ro 4YacTo BBIHUMAIOT U3
pacTBopa IJIs paccMaTp MBaHUs; B-TP €ThUX, M3-3a HEIOCTATOYHOTO CHOJIacCKUBaHUS (POTOOTIEUaTKa
B BOJIE WIH CTOIN-PacTBOpE MEpeja €ro MOrpyKEHHEM B 3aKpeIUISIOIIMI pacTBOp; B-UETBEPTHIX,
KOT/Ia TIOJIb3YIOTCSI MCTOIICHHBIM 3aKpenuTeneM, W, HAKOHEll, MPU CIAUMaHud (OTOOTIICYATKOB B
3aKp EIUISAIOIIEM PAcTBOPE U BO BpEMSI 1P OMBIBKH.



Ucnpasnenne. Bo Bcex ciydasx »enrtas OKpacka ycTpaHsercss o0pabOTKOW IMO3UTHBA B
CIIE/TY FOIIIMX P aCTBOp axX.

L. MapraHuoBo KUCIbIA KATHA .« . . 1r

Boma. ... .......... 110 200 M
II. Meradbucynsparkanmt . . . . . 2571

Boma. .. ........... 110 200 »mn

dortooTneyatok, BBIHYTHIM W3 TPOMBIBHOM BOJBI, KJIAOZyT Ha 7 MHH B pacTBop
MapTaHIEBOKUCIOrO Kajusi, a 3areM TMOocCiIe KOPOTKOro, HO SHEPTHYHOTO  CIOJIaCKUBaHHS
MOTPY JKAIOT B OCBETISIONINI pacTBOp MeTaducysibdura kanus. KioBeTy HE0OXOauMO MOKaYMBaTh
Wiy mepeknanbBark ¢GoroorrneyaTtku. Ilocne Takoit 00paboTkM mATHA € (HOTOOTIEUATKOB
WCYE3aI0T, ¥ OHU CTAHOBSATCS YHCTBIMU — «OCBETIICHHBIMWY». OCOOCHHY 0 YUCTOTY HpHOOp ETaloT
cBeTa. JTOT MPOIECC HE3HAUYUTENBHO OCIa0seT IO THOCTH (POTOOTIEYaTKa, YTO B OOJIBIIMHCTBE
CIIy 4aeB He TIOp TUT U300p aXKEHUS.

Korna IEITHA Y AAJICHbBI HC IIOJHOCTBIO, BTOPMUHOC OCBCTIJICHUC (bOTOOTHC‘{aTKa MNpOU3BOIAT
TOJIBKO ITIOCJIC THIaTeJII)HOﬁ TP OMBIBKHY — WHA4Y € I/I306p AXKCHUC ITOYTH HCUC3 HET.

2. 3eneHoBaTasi OKpacka n300p aKeHusl.

OOpazyercs Tpu TPOSBJIEHUH CTapbIM, JIOJr0 pabOTaBIIMM MpPOSBUTENEM, OTYEr0O B HEM
HAKOIMIIO Cb MHOT'O Op OMHCTOTO KA.

Wcnpasnenne. BropuaHOe Tp OsIBJICHHE TIp €Bap UTEITHHO OTOENEHHOTO (hoTooTIIeuarka (CM. §
67).

3. I'pssHo-duoneroBpie msATHA Ha ¢orooTneuarke. OOpasyrorcs, €CIM  3aKpeIUIeHHue
P OBOAWIOCH B MAJIOM 00beMe (UKCaka, OTYEro (POTOOTMIEUATKU CIIUILTUCH.
Hcnpasnenne. HeBo3MOKHO.

[IpenoTsp ameHue. IIpoBoauts 3aKp eIUICHNUE, KaK yKa3aHo B § 58.
4. [TypnypHas okpacka (poToOTIeyaTKa.

Bo3Hukaer ot NpOAOJIZKCHUA TP OABJICHUA B 3aKp CIIUTCIIC, KOTrAa HUCIIOJIb3Y CTCA OGBIKHOBGHHBH‘/JI
WM UCTOIIEHHBIN (UK cak. IToT AedekT vamie Bcero oopasyercst Ha (OTOOTIEUaTKE, MNP WIKIIIEM
OMYJIbCHOHHBIM CJIOCM K TTOJJIOKKE APYyroro CHMMKa.

Hcnpasnenne. HeBo3MOXKHO.
[Ipenotepamenue. Cieautb, 4ToObl (HOTOOTNEUATKH HE CIUTIAT UCh.
5. CuHME TOYKH U TSITHA Ha (POTOOTTICY aTKe.

Hx mosiBieHne BbBI3BIBAET MPOMBIBKA (POTOOTHEUATKOB, TpEIBAPUTETLHO OOpabOTaHHBIX B
pacTBOpe KpacHOM KpOBSIHOM COJIM, B BOJE, COJAEpIKallled OKuchbl »kene3a. llpum ux B3a-
UMOJICHCTB UM C KPacHOW KPOBSHOM CONbI0 00Opasyercs OepiuHCKas J1a3yph — BEIIECTBO CHHETO
Bera.

Ucnpasnenue. Y gansor kynanuem ¢otooTneyarka B 2— 3%-HOM pacTBOpe €IKOH LIEI04YH C
NOCTIEY FOILLEH IIP OMBIBKOM.

6. KpacHo-kop maHeBbIe MsTHA HAa ()OTOOTTICYATK €.

OHM MMEIOT HeNpaBWIbHYI0, HO PE3KO OYepUYECHHYI0O (OpMy M pacmoyiaraloTcs dYarie BCEro
rpymioil. [IpuumHa MX NOSIBICHUS — OC@KACHHE HA 5SMYJIbCHOHHOM clloe (poTooTmedarka
pkaBuMHBI, oOpasylomieiici B pe3ysbTaTe OKHUCICHUS BOAONPOBOAHBIX TpyO, IIIOXO



SMaJIMP OBAHHBI X KIOBET, JKCJIC3 HbI X HIUIIIOB IJIs IMOJABCIIWBaHUA Q)OTOOTHGT-IaTKOB uT. IO.
VYcrpanenue. Horna nsatHa obeciBeUrBatO TCS B 5%-HOM pacTBOP € COISIHOM KUCIIOTHI.
[Ipenotepamenue. HageBaTs Ha BOJIOTP OBOTHBIN Kp aH MEIIOYEK M3 HECKOJIbKHUX CIIOEB Map JIH.
7. Cepo-0enasi Okpacka My JIbCHOHHOTO ¢10s1 POTOOTHEUaTKa, UMEIOIIas CeTyary o CTpyKIypy.

Takasg oOkpacka, Ha3plBaeMasg KaJbIMEBOM CETKOM, COCTOUT W3 H3BECTKOBBIE COJIEM,
OTJIOKMUBIIMXCS B kenaruHe cinosi. OHu oOpa3yrorcs, koraa (ororpadudeckiue pacTBOPHI TP UTO-
TOBJISIIOT Ha JKECTKOM BOJIE.

Vcerpanenne. KanbimeByto cetky ypansitoT 0,5—1%-HbIM pacTBOPOM COJSTHOM KHUCIOTHI, B
KOTOP bIi Ha 2—3 MHH TIOTP YKaOT ()OTOOTIIEYATOK.

[IpenorBpamienve. 1. BBoguTs B IIp 0SBUTENb Y MATYHUTEND BOJBI — TpWIOH b.

2. B mocienHio CMEeHy TpOMBIBHON BOJIBI 100aBIATH 2%-HbI pacTBOp YKCy CHOM KHUCIIOTHI U3
pacuera 10 M1 Ha 100 M1 BOJIBI.

Temuble nATHA pa3aUMYHOl (HOPMBI, YepHBIE TOUKH, CEpble JTUHUM M MONOCHl. OHU COCTOSIT U3
METaTMYECKOTO cepedpa, KOTOpoe OBUIO BOCCTAHOBJIEHO TP OSIBUTETIEM HE OT JICWCTBUS CBETa MPHU
reyaTy Ha CBETOYYBCTBUTENbHBIN oM (OoTOOYyMaru, a B pe3yibTaTe APy rUX Mp U9UH, U3JIaraeMblX
HIDKE.

1. TemHbIe nsITHA HeNp aBUIbHOM (hOp MBI Ha (HOTOOTIIEYATKE.

[IpyumHa ux oOpa3zoBaHus — YyMoTpeOiieHue cTapoil, 1oJro XpaHuBuielca (orolymaruy,
rajJoOreHHo € cep e0p o CBETOUY BCTBUTEILHOTO CIIOSI KOTOP OM YaCTHYHO P a3JI0KUIOCh.

Hcnpasnenne. HeBo3MOKHO.

[Ipenotpamienue. Bectn 00paboTKy B HposiBUTENE Ui 3aBY alTUp OBaHHBIX (oToOymar (cTp.
299), ecnmu Ha TPOOHOM (OTOOTIEUATKE ISITHA WMEIH OYCHb HE3HAYMTENBHYHO OMNTHYECKY O
INIOTHOCTH.

2. TemHo-cepble, MHOT/IA YEP HBIE JIMHUU U TIOJIOCHI.

JIvHMM, TI0 X0 KKe Ha Kap aHTAIIHbIC TP UXH, MOy Yal0TCs OT TP €HUs, Kor/ia poTo0yMary pexyT
Ha MENKUM (opMaTr HOXKOM, a He HOKHMLAMH. lllupokue TeMHO- WM CBETJIO-cepble MOJOCH Ha
dboTooTneyaTKE MOSIBJISIIOTCA Takke OT TpeHust (poroOymarm o Kpail makera, Korja ee OBICTpO
BhIHUMAIOT. OHU 00pa3yIoTcs U OT AaBlieHUs Ha (HOTOOyMary Kakum-1ubo mpeaMerom. Hakower,
OHH BBI3BIBAIOTCSI HEOP ©KHOU COp TUP OBKOU (oTOOy Maru Ha (pabpuKe, MpHU KOTOP O¥ IOy CKaIoCh
Tp €HUE JINCTOB.

Ucnpasnenwe. 1. IlposBieHue B mposBUTENE, YMEHbIIAIOMIEM OOpa3oBaHWE dTHX JUHUNA U
noJioc (ctp. 298). 2. M ecTtHoe ocnabieHrne ociadbuTesieM ¢ KpacHOH Kp OBIHOM COJIbIO Ha y4YacTKax
0e3 M300pakXeHUs, UMEIOLIMXCS, HallpuUMep, Ha KOMUSIX depTexei. 3. YaaneHue IpOoTHPKOM
BAaTHBIM TaAMIIOHOM, CMOYEHHBIM B pacTBOpE:

Boga ................ 100 mn
CrupT 3TWIOBBIA  .......... 50 mn
Hamarslp Hbli CIIIPT ... 30 xanenb

[Ipenotepamenne. @otoOymary paspe3arb HE HOKOM, a HOXKHHUIIAMH M OCTOP O’KHO BHIHUMATh
€e U3 MaKera.



3. YepHble Hemnp aBWIbHOM (POPMbI TOUKH Ha (POTOOTIIEYaTKE.

OOpasyrorcsi, BO-TIEPBBIX, OT BOCCTAHOBJICHHS TaJIOI'CHHOTO cepedpa HE IOJHOCTHIO
paCTBOp CHHBIMU 4YaCTUIIaMU HpO?IBJIﬂ}OH_IeI‘O BCIICCTBA, B peByJIBTaTe YEero OKOJI0 HUux HpOI/ICXOILI/IT
0oJice MHTEHCUBHOE TP OSIBJICHUE 1O CPAaBHEHHMIO C COCEIHMMHM YYacTKaMHU; BO-BTOPBIX, KOTJia Ha
CBETOUY BCTBUTEIBHBIA COW (poTOOyMaru mepen mpOosBICHUEM IMOMANAI0T W3-32 HEAKKY PaTHOTO
oOpareHust Kakue-J1100 X1MHUKa UH.

I/ICHp AaBJICHHC. Y,I[aJ'II/ITL TAKHUC TOYKHU Y AACTCA B PCIAKOM ClIy4ac pCTY IIbIO.

[IpenotBparenue. IIpuroroBsieHHbIe pacTBOP bl GUILTP OBaTh uepe3 Baty . ClenuTs 3a YUCTOTO i
B J1a00p aTOp UK.

4. Kpyrible, pexe oBajbHbIE TEMHO-CEP b€ WM Yep HbIE TSI THBIILIKH.

Onn o0pasyroTcsi Ha BBICOXIIEM TO3UTHBE BCIEACTBHE (OTOJM3a CBETOM OCTaBLIErOCs
raJIOTeHHOTo cepedpa. DTo rajoreHHoe cepedpo He OBUIO pacTBOP EHO THO CY Ik (aTtoM HaTp usl M3-3a
BO3JYIIHOTO Ty3bIpbKa, MPWIMIILEr0 K 3MYyJIbCHOHHOMY CcJOI0 (OTOOTIeYaTKa, KOrJa ero
TIOTPY KAIH B 3aKp enuTelb. [10sIBIIeHHE TaKUX TSITEH Yepe3 TP OJI0JDKUTENILHOE BpeMsl Y KaB3BIBACT,
YTO BO3]Ly IIHBIH My 3bIp €K 00p a30BaJICsl Ha AMY JIbCHOHHOM CIIO€ TP U TP OMBIBKE (POTOOTHEUATK a.

Ucnpasnenue. TosbKO peTyLIbIO.

IIpenoTrepamienue. Y JaiaTh KUCTOUYKOM BO3Y LIHBIE ITy3bIP bKHU, [P WIUIILIKE K dMY JIbCHOHHO My
1010 (hoTOOTHEUATKA B 3aKP EIUISIOLIEM PACTBOP € U IIP U IIP OMBIBKE.

5. TemHble NATHA HETP aBWIbHOU (OP MBI.

OHHM MOSIBASAIOTCS HA M300p aXEHUH OT (POTOJIM3a Ha CBETY TaJIONEHHOIo cepeldpa, ocTaBIerocs
B OMyJbCHOHHOM cJo€ (DOTOOTIEUaTKa, €CIM IO KAKUM-IMO0O NpHYMHAM 3aKpeNuTelIb €ro
HOJIHOCTBIO He ynanwil. Hampumep, korna (OTOOTNEYATKHU CIUILIMCh WIM ObUIM YacTUYHO HE
HOKP bIThI 3aKp €ITUTENIEM U T.JI.

Ncnp aBnenne. HeBo3MOkHO.
[Ipenotepamenue. [1poBoauts Gpukcup oBaHue, Kak yKa3zaHo B § 58.
6. TemHas ceTka HEIpaBWIbHOU (OP MBI.

OHa BO3HUKAaeT OT pETUKYJSILMH, KOTOpas TMpeAcTaBisieT coOoi ceTyarslii y30p Ha
¢otootneuatke (puc. 119). Perukynsimsa yacto Hacrymaer, korga (OTOOTIIEYaTOK MOCIIE OKOH-
YaHUs NPOSBJICHUS B IPOSBUTENEC C TMOBBIIIEHHBIM COJIEpIKAaHUEM ILEIOYH, CHOCOOCTBY IOLIEH
pa3MATYeHHI0O W HaOyXaHHIO JKENATHHBI CJOS, CTIOJIACKHMBAIOT XOJOAHOW BOAOH WIH B CTOTI-
pactBope. OHna Takke oOpasyercs, KOorja NpOMbIBKAa BeleTcs B Boje Oosiee TeIUIOH, yeMm
¢dororpadudeckie pacTBOPHI, WIM OT PE3KOW Pa3HUIBI TeMIepaTyp IBYX IOCIEeI0BATeIbHBIX
pactBopoB. IIpu peTHKyBIIMU HOMyTHO ¢ O0Opa30BaHHMEM MEXaHHYECKOro penbeda IpOoUCXOaUT
Tiep eABKEHUE cep edpa n300p aKeHMs .

Ucnp aBnenne. HeBo3Mox HO.

[TaTHa pasmgaaoit GopMmel Oe3 crenoB n3o0paxeHuss. OHU TP ENCTABJISIOT COOON y4YacTKU Ha
¢doTooTreuaTKe, Ha KOTOPBIX OTCY TCTBYET MeTauindeckoe cepedpo. I1oaToMy 1BETOBOI OTTEHOK
TaKUX TSTEH 3aBUCHT OT OKPAaCKH MOUIOKKUA (PpoToOymarn. OH MOKET OBITh YHCTO OCIbIM,
KpCEMOBBIM, p030BaTbIM U T. A.

Hp HWYMHBI MOABJICHUA TaKHUX IITCH CICOY FOIIUC.

1. Kpyruble I THBIIIKY.



OOpazyroTcs B By X CIIy4asiX: BO-IEPBBIX, Korja Ha (OToOyMary Wiu HETaTuB Ocena Kpy IHas
IbUIb, KOTOPasi 9Kp aHUp OBaJIa JICHCTBHUE CBETA Ha CBETOUYY BCTBUTENIbHBIN ci10H (hoTO Oy Mary, u, BO-
BTOP bIX, KOT'/1a P ¥ NOTpY >keHKH (pOTO Oy Maru B Mp O BUTENH K €€ MOBEP XHOCT U TP WIMIUIY BO3 Ty LI-
HbI€ ITy 3bIP bKH, TP CIISITCTBY FOIIME TP OHMKHOBEHHIO TP OSIBUTENS B CBETOUYY BCTBUTEIIbHBIN CIIO M.

Puc. 119.PoTooTrevarok ¢
PpeTuKy JIsIme it

Ucnpasnenue. Tonbko peTynibo.

IIpenorBpamenue. 1. C ¢doTtobymaru u
HEraTHBa CMaXHWBAaTh MSITKOW KHCTOYKOU
neutb. 2. OOpaszoBaBiuuecss — BO3y IIHbIE
Iy 3bIp bKH HEME/JIEH HO y IS Th c
HOBEPXHOCTH (POTOOYMarun MsIKOThIO Mallblia
WIA KUCTOYKOM.

2. [IsTHa Henp aBWILHOM (POP MBI.

Bo3HuKaloT, BO-TIEPBBIX, OT TMOMAJaHKsA Karellb 3aKpenuTens WIH CTON-pacTBopa Ha
CBETOYY BCTBUTEIIbHBIA CIIOM (poTOOYMaru 10 €e IMpOsiBJICHUS; BO-BTOPBIX, OT MPHUKOCHOBEHUS K
¢otoOymare calbHBIMH pPYKaMd W, B-TPEThbUX, OT MAIIMHHOTO Macia, KaKuM-JIHOO 00pa3zom
nonaBiero Ha poTodymary J10 Ip OSIBJICHHS.

Hcnpasnenue. ToabKo peTy LIBIO.
[IpenorBparienue. Paborarh akKypaTHO B p €3MHOBBIX MEIUIIMHCKUX IT€p YaTKaX.

Mexanndeckne TOBPEKACHHS OSMyJbCHOHHOTO cJosi  (orooTnedaTka. Takue aedeKTh
oOpazyroTcss TIaBHBIM 00pa3oM OT HEOpEeXHOW padOThl, HapyIIEHHs TEXHOJIOTHMU OOpaboTKH
¢dhoToOymaru, Tpsi3u B GOTOIA00paTOp UM U PSJIA IPY TUX IP HUHUH.

1. Ha 3epkanbHO  TJISTHIEBOM ¢dorooTneyarke  0Opa30BATNCh MATOBBIE IIATHBI KU
Henp aBWIbHOU (popmbl. [Ip muuHbI Uy cTpaHeHus onucaHsl B § 60.

2. [ly3blpu Ha pOTOOTIIEHATKE.

Onu 00pa3yroTCsi, BO-TIEPBHIX, MPHU OOJBIION pa3HUIE TEMIIEpaTyp 3aKp eNUTENs U TP OMBIBHON
BOJbI WJIN €CJIU 3aKP CIIMTCIIb 6]91.]1 CJIMIIKOM KOHICHTP UPp OBAHHBIM WIHU COJACP KAJT MHOI'O KHCJIIOThI;
BO-BTOPBIX, €CJIU MPOMBIBKA BeJlaCh MO/ CHJIBHOW CTpyel BOABI, MaJaBIIel HEMoCpeICTBEHHO Ha
SMYJIbCHOHHBIN ClIOH (oTooTHedarka, M, B-TPEThUX, MPHU IUIOXOM KayecCTBE IOJUIOKKH U
0apUTOBOTO CJIOS.

Hcnpasnenne. HeBO3MOXKHO, B PEIKHX CIIydasX Ha MaToOBBIX OTOOTIIEYATK AX 1Ty 3bIPh MOYKHO
3ap eTy IIHp OBaTh.

[Tpenorepammenne. OOpa3zoBaHue Iy3bIpell MOXKHO YCTPaHWUTh, €CIM yPaBHIATh TEMIIEpaTypy
pacTBOpOB; I0Jb30BaTbCSl MPABWILHO COCTABJIEHHBIM 3aKpENUTENEeM; I0CIE 3aKp eIUICHUs
NOrpy>kKaTh (OTOOTHEUATKH HAa HECKOJbKO MUHYT B 10%-HbIli pacTBOp MOBap €HHOW COJIH, a 3aTeM
UX TP OMBIBATh.

3. BomokHa Ha 9MY JIbCHOHHOM CJIOC (I)OTOO TIICY aTKa.

Onu NpuinmnaroT K OSMYJIbCMOHHOMY CJIOKO, KOTraa ¢ (I)OTO OTricdyaTKa IMOJIOTHOM MHWIHN
(GWIbTp OBAIBHOM Oy Maroit CHUMaroT U30BITOK BOJIBI TIEp €11 CY IIIKOM.



V nanenue. C BblcoX1ero (poroornedarka BOJIOKHA CHUMAIOT IMOJOTHAHOMN TPAMNOUYKOH, Clerka
CMOYEHHO i IEHaTy P ¥p OBAHHBIM CIIUP TOM.

4. Cnenpl MaJIbIEB.
[TprauHbI MX 00p a30BaHUs Te )K€, YTO W Ha HeratuBax (cMm. crp. 77).
Ncnp aBnenne. HeBo3MokHO.

[Ipenotepamenue. 1. ®otoOymary Oparh TONbKO 3a yTromok. 2. PaboTaTh B PE3WHOBBIX
MEOULIMHCKUX TIEP YaTKaX.

5. XpyIIKOCTb 3My JIbCHOHHOI'O CJIOS.
Br13biBaercs nep ecy mmBaHueM GOTOOTIIEYATKA U P UBOAUT K 0Op a30BaHUIO HA HEM TP EILUH.

Ucnpasnenne. Ecnmm Ha SMynbCHOHHOM cioe (OTOOTIIEUaTka oOpa30BANHMCh H3JIOMBI, TO
YCTpaHUTb X HECBO3MO KHO. Kor,ua HuXxX €me HET, TO q)OTOOTHG‘-IaTOK pa3sMadyrMBarOT B BOAC U BHOBb
CylIaT JI0 HOp MAIbHOTO cojiepKaHus octatodHoit Biaru (10-12%).

6. Harnet rps13u Ha ¢hoTooTHEUATKE.

Bo-nepBbIX, 4amie Bcero OH MpeACTaBisieT coOOW KyCOUKHM JKETaTHHbI, NpWIMMIIEH K
AMY JIbCHOHHOMY CJ010 (oTooTmedaTka. OcoOEHHO MHOTO HMX IMOTagaeT B PacTBOp, Koraa Iyis
nedatu gorodymary Oombmioro ¢gopmara pByT, a He pazpe3aroT Ha Oosnee menkuid gopmar. Bo-
BTOPBIX, HAIET 00pa3yercs, Korna He GUWIbTPYIOT NMPOSBUTENb W 3aKp CIUTENb, COCTABJICHHBIC W3
P OJYKTOB C MEXaHWUECKUMU 3arps3HeHussMu. HakoHnel, rpsi3e MoXkeT ocecTh Ha (hOTOOTIIEUaTK €
IIp ¥ TIp OMBIBKE HEJI0 CTAaTOYHO YHCTO M BOJOM.

Ucnpasnenue. Hanet rpsas3u ¢ Beicoxiero ¢oroornedatka HeyaanuM. C MOKpPOro €ro JIerko
CMBIBAIOT TAMIIOHOM U3 BaTbl. DTy OMNEPaIMIO P OU3BOAAT MO YUCTOM BOAO M, HATUTOU B KIOBETY .

7. Cyxoii pOTOOTIIEYaTOK, CHIIHbHO CKP Yy YeHHBIH MY JIb CHOHHBIM CIIOEM BHY TP b.

CkpyuMBaHME BBI3bIBAETCSI OOJBIIEH yCaaKOM AMYJIbCHOHHOTO CIOSI IO CPABHEHMIO C Y CaJKOM
HNOAJIOKKU TPU CyIIKE, BCIEICTBUE 4YEro BO3HUKAET HEPABHOMEPHOCTh MX HATSKCHHH,
BBI3bIBArOIas CKpPy4YHBaHUC. YeM TOHBIIIE MO0 KKa, TCM MHTCHCHUB HEC CBCP ThIBAHUC.

VYerpanenue. @OTOOTIIEYATOK BBIIP IMIISIIOT, NIPOBOJS C HEKOTOPBIM YCHJIMEM HECKOJIBKO pa3
MOJJIOKKOM (HE SMyJIbCHOHHBIM cjoeM!) Mo 3aKpyIJIEHHOMY Kparo CTOJIa WIM JOCKH. 3aTeM
(oTOOTIIEYAaTOK TMOMEIIAIOT MOJ Mpecc WIM Ha HEro KIaayT TAXKENbli NpeIMeT ¢ pPOBHOM
MOBEPXHOCThI0. Eciu mepen BBHIIPSMICHUEM Yy BJIAXHUTH 3MYJIbCHOHHBIA CIIOM (oTooTHEeHaTKa,
MOJIBIIIAB HA HET0, TO BBIIP AMJICHUE 3HAUUT €IbHO Y CKOPSIETCS.

IIpenorpammenne. CkpyunBaHue (OTOOTNEYATKA MOXKHO YMEHBIIUTh, MOMECTUB €ro IMocie
NP OMBIBKHM Ha 5 MMH B pacTBOp, cocToAmmil u3 1—2 vacreit rmnepuna u 10 gacreit Boxel. [Tocne
4yero (OTOOTHEYaToOK Cy AT OOBIYHBIM CITIOCOO0 M.

8. POTOOTITEYATOK C YACTUIHO COZP aHHbIM 5MY JIb CHOHHBIM CJIO €M.

Hedekt oOpaszyercss U3-3a NMPUKICHBAHUS 5MYJIbCUOHHOTO cJiog (OTOOTIEYaTKa K MeTauly
IUIACTMHKY, MCIOJb3yeMOM Uil HakaTa. OOBIYHO 3TO CilyyaeTcs W3-3a IPsA3M WIN XKUpa Ha €€
MIOBEP XHOCTH.

VYerpanenne.  3epKadbHO — IOJUMPOBAHHYHO IOBEPXHOCTh  IUIACTMHKHM II€pel  INEPBBIM
ynoTp e0ieHreM Haao npoMbITh 10%-HbIM TEIIBIM pacTBOPOM COJIbL, TP €1BAp UTEIBLHO NP OPUIbT-
pOBaB €ro A yJal€HHs HEpacTBOPEHHBIX YaCTUIl. 3aTe€M CE CIIOJACKMBAIOT YMCTOM BOAOW U
IIP OTUP AKOT 3aMIIIEH WM MATKOM Tp ANOYKOW. IIpu nanpHeleM nenoap30BaHuM 0 CTATOYEH MEp €11



KaXJIbIM HaKaTOM IUTaCTUHKY TIIATCIBHO P OTHP aTh ACHATY P P OBAHHLIM CITUP TOM.

9. Ha omynbcHoHHOM cioe (OTOOTIEYaTKa OOpPa30BAIMCh MOINTEKH, HCKa)KaroUIue
300D aKEHHeE.

OOpasyroTcsi W3-3a IUIaBJICHWST JKENATHHBL, KOTOpPOE TMPOHCXOJIWT, KOI/a: a) CyIIKa
(OTOOTIIEYATKOB TP OW3BOIMIIACH HA TPSMOM COJHEYHOM CBETY WJIM OKOJO OTONHTEIHHOTO IIpH-
Oopa; 0) HarpeBaTelbHBIA DIIEMEHT JJIEKTPOIVISTHIIEBATHHOTO armapara ObUT Teperper; B)
CBETOYY BCTBUTEIILHBIH 101 (hoTO Oy Maru cimabo 3amy OJieH.

Hcnpasnenue. HeB03MOXKHO.

[IpenoTBparmienre, a) cymmurh (OTOOTICUATKH B TIOMEIICHHU TPU TeMIleparype BO3JyXa He
cBbIIe 25"; 0) He mep eKaIMBaTh JIEKTP OTJISHIICBATBHBINA ammapat; B) ¢uKkcup oBanue Gporodymaru
P OU3BOJIUTH B Ay OsIIIIEM 3aKp erHTeIe.

70. PETYIIb ®OTOOTIIEHATKOB

JledekThl — TEMHBIE TOYKH, TMHUH U TIOJIOCHI Ha (POTOOTICYATKE OCIAONISIIOT WIH MOJTHOCTHIO
yIAISI0T COCKAaOMMBaHMEM CKpeOKOM. OJHAKO HIMPOKHE OUYCHb TEMHBIC TOJIOCHI M KPYIIHBIE
TEMHBIC IIITHA YJAJIWUTH CO CKa6J'II/IBaHI/IeM O4YCHb TpPYAHO. x nerue YCTpaHUTb MCECTHBIM
ocnabnenuem (cm. § 17).

Korpma atu ned extol Ha GOTOOTTIEYATKE CBETIIOTO WIIM MOYTH 0€JI0ro TOHA, TO UX 3aKp allliBAIOT
TY B FO MJTH QHWJTMHOBOM K aCKOM, TIOATOHS S TI0]] TO HATBHOCTh COCEAHUX JACTAICH 30 Op aXKECHYIS.

CKpeOKY M KUCTOYUKH I PETY [N MO3UTHBOB yIIOTP CONISTIOT TaKKe JKe, KaK W JUTsl Her aTUBHO i
peryum (cm. § 18).

Perymn ckpeOkom. Takoil perymm OOBIYHO TMOABEPTAIOT (POTOOTHEUATKM Ha TIISHIIEBOU
dboTobymare. @oTOOTHEYATKM HA MAaTOBOM WIM MOJYyMaroBoi (oToOyMmare peTyIIHupoBaTh TUM
CIocoO0M 3HAYUTEIBHO TPYIHEE, a Ha CTPYKTypHBIX cOpTax (OTOOYyMar — HEBO3MOXHO, TaK Kak
UX 3MYJIbCUOHHBIM CIOM NP COCKaOIMBAHUKM KPOIIUTCS, YTO MPUBOAUT K 0Opa3oBaHUIO OembIX
L[ap aliH | TSI THBI ILIEK.

CkpeOKOM MOXHO HCTIPaBJISATh TOJIBKO OYEHb CyXOW (POTOOTIEYATOK, MOITOMY, €CIH 3Ty
paboTy MPOM3BOIIT B CHIPOM JIeHb, TO €ro TMpeABapUTENbHO HAAO MOJCYIIUTh HAA DIIEKTpO-
IIATKOM.

Texnuka perymm COCKaOJIMBaHMEM HECIIOXKHA, HO TpeOyeT OOJIBIIOr0 HaBBIKA, a TJIABHOE,
tepreHust. [10CKOIBKY TOJNIIMHA My JIbCHOHHOTO ciosi hoToornedarka cocrasiyser 0,01 — 0,02
MM, TO pETylb OyJeT He3aMEeTHOW TOJbKO B TOM Cilyd4ae, €Clid OJHUM [JBIDKEHHEM CKpeOka
CHUMAIOT TOHYAWINYy0 IUIeHKY. [Ipudem ypanate AedeKkT Hago OuYeHb MENIKHMHU UITP UXaMH,
KOTOpBIE JOJDKHBI OBITh HEPa3IUUMMBIMH C PACCTOSHUSA Hawityudiiero 3penus (25 cm). Yewm
OO0JIBILIM YHCIIOM IITP MXOB OBLT y asieH edeKT, TeM He3ameTHee Oy JeT peryuib. Eciau cockabnu-
BaTh C H&KUMOM, TO CKalbIleJb CHUMET TOJCTYIO IUIEHKY U OCTaBJIEHHBIH UM Cliel NPHUMET BUA
1ap anHBbI.

Peryus ¢oTooTneuarka ckpeOKOM HAUMHAIOT € YyJaJeHUs] TEMHBIX TOYEK, TUHUN U mosoc. I1o
€e 3aBEpLICHMM YCTaHaBJIMBAIOT, KAKME YYaCTKU M300paKEeHUs HMEIOT Oojiee BBICOKY IO
OINITUYECKYI0 IUIOTHOCTh 0 CPaBHEHMIO ¢ OOIMM TOHOM ¢oTooTrneyarka. [Ipu ux HanMIuM B
HEPBYI0 Oouepeb PETyIUUpy 0T Haubosee IIOTHbIH ydacTok. CockaOliMBaHUE HAaYMHAIOT C IIPO-
paboTku ckpeOkoM ero KoHTypa. Ilocie 4ero mpucTymaioT K OCBETJIEHHIO BCEH €ro IUIOUIaau,
cockalJInBasi C KpaeB yyacTKa K LIEHTPY .

Korz[a CaMbl€ TCMHBIC Y YaCTKH 1/1306p AKCHUA OCJ'I3.6J'I6HBI, NePpexX0aAT K Y CHICHHIO 6J'II/IKOB, JJIA



4ero MOCNIEA0BATELHO CHUMAIOT TOHKHE IUICHKU JKEJATUHBI C AMYJIbCHOHHOTO CJIOS TIOYTH JI0
G6apuroBoro mojacnost Gorodymaru. Y cuIbHBIX OJTUKOB, OCOOCHHO €CTM OHU HEOOJNBIIIOTo pa3Mepa,
3MY JIbCHOHHBIN CJIOM CHUMAOT IOJIHOCTBIO.

Ha pwuc. 120 neBas cropoHa Kaapa 3aHATa TEMHBIM TpeAMeTOM, (opma 3IIEKTp OJIaMIIbI
BBISIBJICHA TUIOXO, @ MPaBbIi CTAKaHYMK I Kap aHJameld clMBaercs ¢ GOHOM, YTO yXyJIIaeT BUJ
canMka. Ha puc. 121 31 nedek Thl CMATUEHBI PETY b0 COCKAOIMBAaHUEM W3JIUIIHEH TUIOTHOCTHU
U300p KEHUS .

Perymb, THIaTenbHO BBINOJIHEHHAS COCKAaOMMBAaHWEM, HE BHJHA, Korja (OTOOTIEYaTOK
paccMaTpMBaroT Mo NpsiMbIM yIiioM. Ho oHa Becera 3amMeTHa, eciii Ha HEro CMOTp €Th O/ OCTP bIM
yTJIOM.

DTOT HENOCTarToOK peTylld MOXHO YyMEHbIIUTh WM TMOJIHOCTBIO yCIPAaHUTh, HAHECS Ha
HOBEPXHOCTh (POTOOTIHEUAaTKA TOHKYIO IUICHKY M3 JKeNaTUHbL. [l 3TOro MpHroTOBISIOT
CJIeIly IOIIMM pacTBOP: 5 T NUILEBOM KEJIATUHBI HAap€3al0T MEJIKUMH Ky COYKAaMH, HACBIMAIOT UX B
crakad u 3anuBaroT 100 mi ocTyskeHHOM kumsiueHoil Boabl. Korma uepe3 1—2 4yaca »xenaruHa
HaOy XHET, CTaKaH MOMEINIA0T B Topsdyto Boay (45—50°), HaUTy 10 B OOBIKHOBEHHY IO KaCTp FOJTIO.
B Takoil BonasgHON OaHe »XenaTWHA, NpeABapUTENbHO HAOyXiias B XOJOAHOW BoAe, OBICTPO
pacruiaButca. YToObl yCKOPUTH 3TOT MPOLECC, PEKOMEH/Y €TCsl U3PEIKa I0MEIIUBaTh KUIKOCTb
CTEKJISTHHO M Majioukoid. Eciau 10 MOoNHOro pacTBOpeHUs JkeNaTUHBI BOJA B KacTPIOJIE OCTBIHET, TO
€€ 3aMEHIOT HOBOM ITOP LIMEW TOP TYeH BOJIBI.

Puc. 120. doTooTmne4yarok 10 peTyIIu

S

Puc. 121 ®orooTmedaTok mociae peTy um CKp eOKom

IToka »xenatmHa pacTBOpsiercs, (pOTOOTHNEYATOK XOPOILO BBIIPSAMISIOT, 3aTeM €ro kpas 0e3
U300p @KeHUs 3aru0aroT MO MPSIMBIM YTJIOM, a CTHIKM OOpTHKOB COEIMHSIOT Ha KOHyC. Bpicota
6optukoB 8—12 mMMm. B pesyibrare yero (oTooTneyarok NpHUHUMAET BHJI NpoTuBHA. Tak
HOATOTOBJIEHHBIH (POTOOTMEUATOK Ky T Ha JIUCT CTEKJIA HECKOJIBKO OOJIBIIEro pasmepa.

I'0TOBBIN KENATUHOBBIA PAcTBOpP HAIMBAKOT B LEHTP IPOTUBHA M HEMEUICHHO HAYUHAIOT €0
pa3paBHUBATH 10 MOBEPXHOCTU (POTOOTIEYATK A, IUTABHO HAKJIOHAS CTEKJIO B pa3Hble CTOp OHbI. [lis
¢dopmara 13x18 cm nocrarouno 8—10 m pactBopa. Ilocne Toro kak 0H paBHOMEP HO MOKP OET BCIO
HOBEP XHOCTh (POTOOTIEUATKA, CTEKJIO KPYTO HAKJIOHAIOT B CTOPOHY OJHOTO M3 KOHYCOB M uepe3



HETO CIUMBAIOT M30BITOK pacTBOpa. DTy OMEpaluio ACTar0T ObBICTPO. 3aTeM CTEKJIO C JIeKaluM Ha
HeM (pOTOOTIEeuaTKOM KJaayT Ha TOPpHU3OHTAIBHYIO TMOBEPXHOCThb, HA KOTOPOW OH OCTaeTcs [0
IOJIHOI'O BBICY HIMBAHUA .

Bricy mieHHbIH (hOTOOTTIEUATOK IMPHOOp €TaeT paBHOMEP HBIM TJISTHEI] U TI0 Clie 00p e3Ku 0Op THKOB
U yBJIWKHEHUS MOXET OBITh HAaKaTaH OOBIYHBIM CIHOCOOOM Ha CTEKJIo wWiu Iesurysoun. Ecmu
TUISTHIICBAHUE TIP OM3BOMASAT AJICKTP OIBIHIICBATHHBIM armaparoM, TO (POTOOTIIEYaToKk Heo O X0I1UMO
TIp €IBap UTENIbHO 33y ONTh, TIOTPY 3UB €ro Ha HECKOJIbKO MUHY T B 3%-HbI pacTBOp (hop MasvHa.

Bwmecto onucanHo# 00pabOTKH P eTy U OBaHHBIH (POTOOTIIEYATOK MOMHO JIAK P OBaTh, HAHOCS
Ha HErO Ka3eMHOBYIO AMYJBCHIO. JIaKUPYIOT IIMpOKUM (hieineM, MOKpBIBas M300p aKEHHE OUH
paz. [Tocrne gero poTooTedaTok cy mar 0ObIY HBIM CIIO COOOM.

KA3EMHOBAA SMVYJIbCUA

Bona ................ moln

Kazenn 3amaunBaioT B Bojie B TeueHne 8—10 yacoB, 3aTteM ero HarpeBarot 0 65°, 100aBISIOT
Oypy ¥ pa3MadMBaIoOT JI0 0Opa30BaHKs OHOPOJHOM Macchl. ITocae 4yero ka3eMHOBOW Macce JaroT
oTcTosiThcst. OOpa3oBaBIUIyIOCS HAJl OCATKOM KXHIKOCTh OCTOPOKHO CIMBAIOT B JIPYTOH coCcyll U
BBOJIAT B HEe NP U MOMeITUBaH K (hop MasinH. KazenHoBas My JIbCHsI COXPaHsAETCS IBOE CY TOK.

Peryus nopomkom mem3bl. [Ipu ocBeTsieHHH CKpeOKOM OONBIIMX INIOCKOCTEH H300p asKeHHs
TPyJAHO W30ekKaTh 3aMETHBIX IaparmvH. B 3TOM ciydae Jydine peTyIHpOoBaTh OUYEHb MEIKHM
MO OIIKOM TIeM3bl. Heboub1oe KOJIM4YecTBO TMOPOIIKA HACHITIAIOT Ha WCIIP aBJISIEMBbIH y4YacTOK U
MSITKAM TaMIIOHOM TIMOYTH O€3 Ha)kMMa HAuWHAIOT ero pacthpark. lIpw 3TOM HarmpaBiieHHue
JBWDKCHUS TaMIIOHA HAJ0 MEHITh C KPYTOBOTO Ha MpsMoiHMHEiHOe W oOpartHo. Toiabko B 3TOM
CITy4ae CO3/1aBaeMbIe TIOP OIIKOM TIeM3bl MeJIhbUYalIIIue [ap ekl He 00pa3y 0T 3aMeTHO M JUTsl TJ1a3
JMHEHHOW CETKH. DTOT CIOCO0 JaeT JIyUlliil pe3yJIbTaT Ha MaTOBBIX, TIOJIy MATOBBIX U 3€p HUCTHIX
dboToOyMarax, HECKOJIbKO XyIIIWA — Ha TISHIEBBIX. [locmennue mepen oOpabOTKON TeM30i
JIOTIOJTHUTENILHO TJISTHIIEBATh HE CIIEMyeT, TaK KaK 3TO 3arpyaHseT perymb. dorooTrneyarkwy,
00paboTaHHBIE MMOPOIIKOM TEM3bI, MOXXHO TOKpPBHIBAaTh KAa3€MHOBOW 3MyJIbCHEW WIH TJSHIEBATH
OOBIYHBIM CIIOCOOO M.

P CTy lIb KHCTOYKOM. ITOT CIOCO0 perymun MNOpHUMCHAKOT A YBCIWUCHUA OITHYC CKOI
IJIOTHOCTH I/I306p AKCHUA U MJId 'y CTp aHCHUA CBETIIBIX IIATCH, TOUYCK W Lap ariiH.

Peryuib KUCTOUKOM NP OU3BOAST Y€p HOM aHWJIMHOBOW KPaCKOW WM KUTAMCKOW Ty 1Iblo. Jlyyiie
MOJIb30BAThCS TEPBOM, TaK Kak ee OoJbIas KpOIoMIas CHOCOOHOCTh TMO3BOJISIET PETYIIMPOBaTh
MoYep HeHHsI ¢ JTF000 M OTITUYECKOM TIOTHO CThI0. Kpome Toro, aHMIMHOBAsI Kpacka He BHIMBIBACTCS
H3 KCJIATUHBI, TO3TOMY (pOTOOTHe‘IaTKI/I MOJKHO pasmMayuBaTb NCPCA HAKATOM JJISA TJIAHUCBAHMA,
Yero Helb3s JIeNlaTh NP U PEeTy LK Ty UIbIO.

Pery s aHMIMHOBOM Kp ackoil. PeTy meBabHY 10 KpacKy MpUTOTOBJISIIOT U3 YEp HOM aHWJIMHOBOM
KpacKH, UCTIOIb3Y eMOW JUTS Kp allleHUsI XJ10 TUaTo0y MK HOM TKaHH.

AHWINWHOB ASl PETYII EBAJIb HASI KPA CKA

1. Yepnas anunuHO Basg Kpacka . . . 20 r
BogammermimpoBamHast . . . . 1o 130

[Tocne pacTBOpeHUST KpacKH KHIKOCTh B T€UCHHE 2—3 4acoOB OTCTaWBAIOT, 3aTEM (QHILTPYIOT



qepe3 BaTy.

II. Caxap-padumam . . . .. .. .. S5t
bopHasxucnora. . .. . .. .. 05r
Bona ropsmas auctimmiposaaHas 20w

B mepBrIii pacTBOp BIMBAIOT BTOPOM, HArpEBAIOT B CTEKJISHHOW KOJOE W KUMSTAT 5—7 MHH.
3areMm KU JIKOCTh OXIX1al0T €CTECTBEHHBIM 00pa30M JI0 KOMHATHOW TeMIIEpaTyphl U pa3uBaioT B
CKJISTHKH, B KOTOP bIX KPacKa MOKET JUTUTENbHO XpaHUTHCS.

Yare Bcero Tak NpHUroTOBJICHHAs aHWIMHOBAs Kpacka HE MMEET YHMCTO YepHOro upera. YToOsl
€ro IMOJYyYUThb, B PacrBop J00aBJISIOT HEOONbIIME NOPLUMHM KOPUYHEBOW WM SIpKO-3€JIEHOM
aHWINHOBOM Kpacku. IlepByro BBOZAT, Korza dYepHas aHWIMHOBAs Kpacka MMEET Ccepo-
rojry OOBaThIi WK 3€JIEHOBATHIN OTTEHOK, BTOPY 10 — TP U KP aCHOBATOM €€ O TT€HKE.

Puc. 122. Puc. 123.

dorooTHEYATOK JI0  PETy LK . . doroorneyaTok mocie  PeryId  aHH
JIMHOBO# KpacKoi

Kpacku, ucrosnb3y emble sl KOpp eKTHUP OBKH, P UTOTOBJISIOT OMKCAHHBIM CIIOCO00 M.

Peryms Tymbro. Jlig 3TOM 1M JIydllle€ MOJIb30BATHCS HE TOTOBOW XMMHUYECKOW TYIIbIO, a
pacTBOpoM B BOJe CyXod Tymw. Ero mpuroraBiauBarOT clemyionmMm oOpa3oM: B CTEKISTHHOE
OJII0JICUKO U1 Bap €HbSI HAJTUBAIOT HEMHOT'O BOJbI, B KOTOP OM KPY TOBBIMH JIBIDK EHUSIMU HAay MHAIO T
pactuparh MNAJIOYKYy CYyXOW TYIIM 0 TMOJYYEHUS €€ pacTBopa HEOOXOJMMON KOHUEHTpAUUHU M
Bera.

PactBop Tymm mmeer 4McTo TeMHO-Cepblil 1BeT. M300paxeHne Takoil TOHAILHOCTH y 4YepHO-
0enbix (OTOOTTIEYATKOB BCTpeyaeTcss penko. Yaiie BCero OH MMEET TOT WM WHOW IBETOBOM
OoTTeHOK. UTOOBI MOJOTHATh LBET pacTBOpa TYIIH, B HEro J00aBISIOT HEOONBIIOE KOJIUYECTBO
aKBap eNTbHOW KpAacKW: MapWKCKOW CHHEH Wi TeMHO-3eleHo#. Jlns perymm dorooTmedaTka,
BHP MP OBAHHOT'O B TOH CETIMH, B Ty IlIb JOOABJISAIOT #OKEHY IO CUEHY WIJIM MHAUICKY 0 KpacHY 1.



[Tocne BBICBIXaHUSI TyIIb HECKOJBKO MEHSET HACBIILIEHHOCTh TOHA, MO3TOMY IEPEI PETY b0
HaJ0 JenaTh MpolOy Ha KOHTP OJBHOM (POTOOTIEYATKE, M0 KOTOP O BHOCUTH HY>KHBIE KOPP EKTUBBI.
3arem, BBICOXHYB, TYIlb CTAHOBUTCS MaTOBOW M, CIEIOBATEIbHO, 3aMETHOW Ha (POTOOTICUATK €.
Ty nenator Onectsiiiei, 700aBiss B e pPacTBOP HECKOJIBKO Kameib SIUYHOTO Oenka, KOTOpPbIe
HY >KHO TILIATEJIbHO P a3MEIaTh.

NHorpa Tyuib 04eHb TUIOXO JIOKUTCS Ha dMY JIbCUOHHBIN CIIOM. DTO BBI3BIBACTCS CIEIAMH KUP A
Ha (OTOOTIEYATKE WIN CHIbHOHM ero 3amyOJjeHHOCTHIO. B mepBoM citydae 3MyJIbCHOHHBIM CIIO#
P OTUPAIOT MATKHUM TaMIIO HOM, CMOYE€HHBIM OUYHIIEHHBIM OCH3MHOM WU crupToM. Bo BTopoM —
HOTpy KaloT (HOTOOTHEUATOK HAa HECKONbKO MHHYT B 10%-HbIi pacTBOp YTJIEKHUCIOrO HATPHS,
IIOCJIE YETr0 €ro THIATEIbHO P OMBIBAIOT U BBICY IIUBAIOT.

Texnuka perymm KHUCTOYKON m3yiokeHa B § 18. K omucanHbIM mpuemam Hamo 100aBUTh
CIIEMY FOIME: TOYKH W TIOJOCHI HA TJISTHIIEBBIX ()OTOOTTIEYATKAX 3aJIENIBIBAIOT OYEHb MENIK IMH
TSI THBIIIKAMH, P acrioioKeHHBIMH AP YT OKOJIO JIpyTa 0e3 MpOCBETOB, @ HA MATOBBIX U CTPY KTyp HBIX
dboToOymarax — HeOOIbIMMH Ma3zkamu. [Ipw 3TOM HAJO0 TOMHUTH, YTO HEJIh3s TIOBTOPHO
HaKJIaJIbIBaTh KPacKy, KOT/a Mep B €€ Ma30K Ha 3TOM MecTe elie He BrIcoX (puc. 122 u 123).

71. HAKJIEUBAHUE ®OTOOTIIEYA TKOB

@DOTOOTIIEYaTK ¥ YACTO HAKJIEUBAIOT HA MacnapTy — OENblii, cephlif WIN KOP MIHEBBINA Kap TOH,
BaTMaH WINM LBETHYIO IUIOTHYIO Oymary omnpezaeneHHoro ¢opmara. Bennumna noseil macnapty
3aBHCHT OT (opmara cHUMKA. Kak mx paccuurath, sicHO U3 puc. 124. Pazymeercs, BO3MOXXHbBI U
JIpyTve COOTHOILIEHMA TMOJel TmacmapTy, Kak »3TO MokazaHo Ha pwuc. 125. HaxkneuBarp
¢dorooTneyaToOK pexkomMeHayercss (oTokieeM, HHAye HAa HEM C TEUEHUEM BPEMEHU MOTYyT
00pa3oBarbCs MSATHA.

[Ipu otrcyTctBumM (GabpudHOTO (OTOKJES] €ro MPHUTrOTOBJISIIOT TIO0 OJHOMY W3 CIETY FOIIHMX
P ELETTOB.

K PAX MAJIb HO-KE JIAT MHOBBI 1  KJIE 1

Kpaxvai kaprop erbhpii . . . . . . 11r
Aenmarvma numeBast . . . . . . . 2r
Boza................§$00100m;1
Kpaxman pactsopsitor B 20 M1 BOJIbl KOMHATHOM TEMIIEpaTyphl, a JKEJIaTUHy — B TaKOM )K€

o0Bveme BoJIbl, ogorperoit 1o 45°. 3arem 60 M BOJbI HArp eBarOT 0 KUIIEHUs, BJIMBAIOT B HEE NIPU
NOMEIIMBAaHUM PacTBOp KpaxMaia M TNPOJOJDKAIOT MOAOIpEBaTh JKUIKOCTh IO IOy YEHHS
THIOJTy TIP O3p QUHOTO KJIeHcTepa, TMoCiIe 4ero J00aBiIAi0T B HETO PacTBOP JKEIATHHBI M HECKOJIHKO
kanenb (enona (kapOoiaoBoi KuciaoThl). CMech MepeMElIMBAIOT, OXIaXIal0T M BBUIMBAIOT B
CTEKJITHHY 10 OaHKY , KOTOPY 0 3aKy I10p HBAIOT.

P 124 Prc 125.

Pacuer pa3me TnoaeH Pasnmunsie TI0OJIOK € HUA (1)0TO0T1'IC‘BTKOB
nacrapry — TOPH30H- Ha I1acnapry
TaJbHOTO ToJts, B — BEP
THUKAJBbHOIO

JIEEKCT PUHOBBI 11 KJIE 1
JexcrpuHIKeTpa . . L .. 0.0 .. 100r

CaxapHpIfimecoK. . . . . . .. . . . . 10r



Ksaam1 anovoxanuesbie . . . . . . . 3r

Depost 10%41b1 . . . . .. oL . RE7/]

Boma................. 100m

B 100 mi Boasl mpu 70—80° pacTBOpAIOT caxap HbI MECOK U a0 MOKaJIMEBbIe KBacupl. [loce

MX TIOJIHOTO PacTBOPEHHS HEOONBIIMMH TMOPIMSAMHU BCBHIMAIOT JEKCTpUH. PactBop Hamo
MOMEIINBATh JI0 HWCUE3HOBEHWs KOMKOB JekcTpuHa. OOpa3oBaBIIMiicS KJEH HarpeBamT MPH
TeMIeparype, ykazaHHou Beie, eme 15—20 muH. 3arem ero oxmaxaaroT n0 50° u 100aBISIOT
pactBop ¢eHona. TimarenbHO TepeMENIMBAIOT U (QUIBTPYIOT uYepe3 HECKOIbKO CJIOEB MapJiu
HETIOCP €/ICTBEHHO B CTEKJITHHYIO OaHKy, MpeAHa3HaueHHYIo s ero xpaHenus. Korma ket
OCTBIHET /10 KOMHATHOM TeMIeparypbl, 0aHKy 3aKy MOp UBAIOT P OOKOH.

@®oToOTIEYaTOK Iepe] HaMa3bIBaHUEM KJIEEM BBIIPIMISAIOT M KIagy T H300p aKeHHEeM BHU3 Ha
JaUCT Oy Maru WM Ta3eTy.

Kieit HAaHOCST K EeCTKOU KHUCTbIO, THIATCIIBHO €I'0 pa3dpaBHUBAsA, TaK KaK OCTAaBIIMCCSA KOMKU KJICA
BCCra sSACHO 3aMCTHbI M OYCHb IIOPTAT BHUA CHHUMKA. Kie#t HaHOCAT Ha BCIO IMOBEP XHOCTb
q)OTOOTHeanKa WJIN UM HAaMa3bIBarOT TOJIBKO €TI0 Y T'OJIKH.

CDOTOOTHG‘-I&TOK, HaMa3aHHBIN KJICEM, KJIIaAy T Ha MacriapTy, Ha KOTOPpOM MATKHUM Kap aHJallloM
3apaHec HaMCUCHO IUIA HEro MCECTO. 3arem Ha (I)OTOOTHCLI AaTOK KJIaAyT JHUCT YHCTO 1 6y Maru u
IUIOTHO NP UKATBIBAIOT K IMACIap Ty, MOCJIC YE€ro 1o MCuiaroT o1 mp €cc.

[Ber macmapTy BBIOMpAIOT B 3aBUCUMOCTH OT ToHa ¢oTtooTrnedatka. CHUMKH CBETIIOH
TOHAJIBHOCTH XOPOIIO BBIMNIAAAT HAa TCMHOM IIaCcliapTy, a TEMHOII — Ha CBETJIIOM WIH 6€JIOM.
Jlyummii iBeT macnapTy — cep blif, KOp UUHEBBIN U OENbI 1.

S urron 11 oBopko B ceBos1 01 AJtexcaHIpoBUY
NEYATh ®OTOCHHUMKOB

PenakropB.C.borarosa.

Odopmeme I0.A.MapkoBa

Xy n sBerenHsii pegakrop 3. 5. lapoBa.
Texmnueckwuii pegakrop T. 5. JIto 6 un a.
Koppexroppt EEM.CTaHkeBHY

un I''"Xaputonosa

A10349. Cnanos Habop 3,1V 1C68 r. IToam. B meu. 25/IX 1968r. ®opmat Oy maru 84> 108/,.. By vara tunorpadexas \1'° 1. Ve 1. 19,74 . YVu-
mn. 1. 1943. Tupa/k 50 000 sx3 U3n. K16549. 3axa32597.

WznatesmerBo « MekycctBo» , Mockea, K-51, LiBeTHoit Oy nbBap. 25.

Opaena Tpy nosoro Kpachoro 3namenu Ilepsau OOpasuosas tunorpadus umenn A. A. XKnaxosa 'asmomurpadnpoma Komurera mo meyarn
npu Cosete Mununctpos CCCP. Mocksa, JK-54, Banosas, 28. Llena 1 p. 21 k.

B U3AATEJbCTBE «MCKYCCTBO» 'OTOBATCA K IIEYATH:

1. BoakoB-Jlannur JI. Anexcannp Pomuenxo pucyet, otorpagupyer, cnopur... 12 1., 1 py0.

2. T'arman H. ®ororpadupoBanne npou3seneHnit nckyccrra. 11 m., 50 kom.

3. Jluxrummmep M. [lo3utueHblil nporecc B iBeTHO U potorpaduu. Uzn. 2-e, nonomHenHoe. 7 1., 50 kom.
4. MuxymuH B. ®oTorp admdeckuii p enenty pHbli cipaBoaHAK. V31, 3-¢, momonHenHoe. 16 1., 1 pyo.

5. CenezneB . MactepcrBo oTomoduteneit. 6 ., 40 xo.

O0mbeM 1 IIeHBI H3MaHNH YKa3aHbl Op AEHTHPOBOT HO.






