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BBEJIEHUE

q)omrpa(bnqecme CHUMKM Ha CTpaHMLIaX HallMX TIa3eT
€XeJHEBHO PAaCCKa3bIBAIOT HAM O COOBITHSIX, IPOMCXOMIS-
IIMX B CaMbIX YOAIEHHBIX YTOJKAaxX Halleil HeoObATHOU Po-
OUHBL. JlOKyMeHTalbHasi TOYHOCTh, IMPABAUBOCTb U TMapTUIAi-
Hasl 1eJIeyCTPEMJIIEHHOCTh — BOT OCHOBHBIE KayecTBa COBET-
cKkoro ¢ororpacuIecKoro CHUMKa.

Baxwneiiime OTKpBHITUSI M IIPUOPUTET B O0JIACTU HayKu
noiaydyeHus: GoTorpapuyecKoro M300paxkKeHMsI IIPUHAIIeXAT
pycckuM  yuéHbiM. B 1818 romy pycckmit xumwmk I'potryc
YCTaHOBWJI, YTO CBET IPOM3BOAMT XUMUYECKME W3MEHEHUS B
BEILIECTBE TOJIbKO B TOM ClIydae, €ClId OH IIOIJIOIIAETCS 3TUM
BEIIECTBOM. DTOT 3aKOH, BBICKA3aHHBII 3a IBaAlaTh JIET IO
ornyoiukoBaHusl (ororpaduuyeckux CHUMKOB, TTOATBEPXKIAET
3aKOH COXpaHEHHUs BEIIECTBA 3HEPIUM, OTKPBITHII TeHUAJb-
HbIM pycckuM y4éHbIM M. B. JlomoHocoBbIM. ToHuaiiline
MPOLIECCHI, TTPOUCXOISIINE IIOA ACHCTBUEM CBETa, IPUBJICKAIN
BHMMaHue Beaukoro yuyéHoro JI. M. MengeneeBa, mnucaB-
IIEr0 B OJHOM M3 CBOMX PabOT, UYTO «XMMHUYECKHUE TPOLECCHI
¢otorpacdumn MMeOT OOJIBIIOM MHTEPEC HE TOJbKO IIpaKTHYe-
CKOro, HO M TEOpPEeTUYEeCKOro CBOWCTBa». IlpumaBasi Gosbloe
3HAUCHUE pa3BUTUIO Hay4yHoii ¢dotorpapum, . M. MeHne-
JeeB co3na€t B 1877 romy «@ortorpaduyeckoe OOIIECTBO» U
aKTMBHO Yy4YacTByeT B paboTe ororpadmiyeckoro otmesa
Pycckoro TtexHmyeckoro ooimectBa. Tpyapl  KpyITHEUIETO
pycckoro yuéHoro K. A. TumupszeBa B 00JacTu (hpuU3M0JI0TUU
pacTeHUWi TakXKe OCHOBaHbl Ha M3YyYeHMM (POTOXMMUIECKUX
MpeBpallleHnii BellecTBa. [MMMpsI3eBY IpUHAmIEXaT paOOTHI:
«@DOoTOXMMYECKME OEHCTBUSI KpallHMX JIydell CIIEKTpa»,
«O 3HaYEHMM OpPTOXPOMATUYECKUX CHUMKOB» U JIpyTUe
TPyOblI, CBSI3aHHBIE C BoIpocamMu ¢oTtorpadum.
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Pycckue yu€Hble m m300peTaTein  cIENlad  OTPOMHBIN
BKJag W B objacT TpuKiamHoil ¢otorpadmm. B 1875 romy
MOCKOBCKUIT (poTorpacd mexaHuk-camoydka I. Il. EsydeBckuii
MOCTPOWJI TIEpBbIi B Mupe ¢hoToamnmapar A CTepeoCcKomuye-
CKOM CBEMKM W CKOHCTPYMPOBaJI HOPOXKHYIO (POTOKaMepy, OT-
JIMYABIIYIOCS OT CYIIECTBOBABIIMX TOINA TIPOMO3IKUX (DOTO-
anIaparoB CBOCIO ITOPTATUBHOCTHIO.

Baxneiimasg dacTte Kaxmoro (ororpaduyeckoro arma-
pata — MOMEHTAJIbHBIM IIIEJIEBOM 3aTBOP — BIIEPBBEIE B HCTO-
pun ¢otorpapur ObUT U300peTéH M TocTpoeH B 1883 romy
puteockuM dortorpadom C. A. FOpkoBckMM. D10 M300peTeHNME
OBUIO YKpaZeHO HEMEUKVUMHU U aHINIMICKUMU (pupMaMu, KOTO-
pble TIDUCBOWJIM ce0e TaKWM OOpa3oM <«IIpUOPUTET» Ha 3Ty
KOHCTpYKIIMIo. Takasi e y4yacTh IOCTMIJIa M Apyroe 3ameyva-
TEeIbHOE pycCKoe wu300peTeHne — GoToriéHKy. B 1882 romy
MockoBckuit ¢dotorpad M. B. BommbipeB meMOHCTpHpoBal Ha
Bcepoccuiickoif MpOMBILIIIEHHOW BEICTaBKE B MOCKBE H3ro-
TOBJIECHHbIE UM 00pa3lbl (pororpacduyeckoil MIEHKU, Ha KOTO-
poii MOXHO OBLIO CHMMATh TaK Xe, KaK M Ha IUIaCTMHKaXx.
D10 M300peTeHre MMeeT M B Hallle BPeMsI OIPOMHOE TeXHNYE-
CKOe 3HavyeHHe, TaK Kak (porTorui€éHKa o0jagacT BO MHOIUX
caydasx OONbIIMMU TpEerMMyIlecTBaMU Tiepen  (OTOIUIaCTUH-
KaMH, a B BO3OyIIHOW ¢oTrorpadpmm M KuHemaTorpadpum oHa
HezameHnMa. OtkpeiTie bonmbipeBa OBUIO YKpameHO aMepu-
KaHCKOW (upMoi, 1 MpOAyKUHUsSI 3TOH (DUPMbI 3KCIIOPTUPOBA-
JlaCh B PAa3JIMYHbIE CTpaHbl MOJ aMEPUKAHCKOW MapKOW.

ILBetHast ¢ororpadusi, ¢ KOTOpPOi 4YWTATENb ITI03HAKO-
MUTCSI B KOHILIE 3TOil OpOIIIOPHI, BIIEpBBIE BO3HMKIIA TaKXKe B
Poccun. ®otoammapar misg LBeTHOro ¢oTtorpadupoBaHMsI
Obl1 3amaTeHTOBaH B 1889 romy msoOperareneM Ko3noBckum,
a pycckuii ¢msuk M. @. YcarmH JeMOHCTPUMPOBAJ LIBETHBIE
(ororpadhm Ha MexmyHapogHOM (dororpadnyeckKoM  KOH-
rpecce. B 1896 tomy ¢dotorpad E. ®. Bypmnckuit cmenan
Jokjan Ha cbe3ne Pycckoro gotorpaduyeckoro ooOIIecTBa o
pa3paboTaHHOM MM MeTone (oTorpacdupoBaHUS. DTOT METOI
«IBETOHCIUTENbHOTO  (oTorpapupoBaHusI»  IIOJIOXKEH B
OCHOBY  BCEX COBPEMEHHBIX  METONOB  ILBETHOl  (hOTO-
rpacuu.

Takum 00pa3oM, MNPUOPUTET PYCCKUX YYEHBIX U H300pe-
Tarejiel B pa3BUTUM HayyHOH U MpUKIIamHOW oTorpaduu
COBEPIIEHHO HEOCIIOPHM.

B ycnoBusix popeBomonmonHoin Poccum  TBopyeckas pa-
0oTa uzoOpetaTeneil B obaactu ¢oTorpadun Obula 3aTPY-
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HeHa. Pa3BuTue oredyecTBeHHOUM (poTorpaduu TOPMO3WIOCH
OTCYTCTBHMEM COOCTBEHHOI (poTormpoMbiiuieHHOCTH. [Ipomyk-
IS HECKOJBbKMX HeOOIbIInX (aOpuK M 3aBOIOB XOTS U HeE
ycTynaja MO KayecTBYy 3arpaHWYHbIM (oToMarepuasiamM, HO
BBIITyCKajJaCh B OYE€Hb OrPAaHUYEHHOM KOJIMYECTBE M accop-
tuMeHTe. CaM Ipoliecc IMpOM3BOACTBA (DOTOIUIACTUHOK U (ho-
TOOYyMaru He MMeJ HMKAKOW HayYHOM ©0a3bl M OCHOBBIBAJICS
[JIaBHBIM 00pa3oM Ha <«IIPOU3BOJACTBEHHBIX CEKpeTax» MacTe-
pOB. OTHU CEKpeThl MepenaBaiMCh OT YEIOBeKa K YEJIOBEKY,
MepeKynauch APYyruMM (adpuMKaHTaMy, HO TaK KaK HayKu
3Iech BCE XK€ HMKAKOM He ObLIO, TO HE MOIJIO OBITb U pedr
0 KakOM-HUOYIb KOPEHHOM YJIydllleHUU TPOM3BOACTBA. Tpyn-
HOCTU Pa3BUTHUsI YCYI'YOJSUIMCH elI€ M TeM, YTO 1IapCcKoe Ipa-
BUTEJILCTBO BCSIYECKM ITOOMIPSUIO JIIOOYIO, daXXe HUKYEMHYIO
«HOBMHKY» — JIMIIIb OBl OHA ObLIa «3arpaHU4YHOI», U TEM cCa-
MbIM  CTaBWJIO POTAaTKU KCIOJb30BAHUIO  OTEYECTBEHHBIX
n3obpereHnii. Ho maxe m B 3THX yclnoBUSIX pycckue doro-
rpadpl M KOHCTPYKTOpPHI BCErAa OIlepexXaand 3apyOexkKHYIO
TEXHUKY.

Pycckue ¢otorpacdsl He TOJNBKO OCTaBMIM HaM 3aMeva-
TeJbHbIe (POTOMOKYMEHTHI — IMOPTPETHl BEAWKUX JAesTeIed a
mucateneit — TypreneBa, Toscroro, HekpacoBa u mapyrux,—
HO ¥ IIpOIIaraHIMpOBAIM IOCTVKEHHMSI OTEUYECTBEHHOI (HOTO-
rpadoum Ha BbicTaBKax. @ortorpad C. JI. JleBulLIKMIi TiepBbIi
B Mupe mnomydywi B 1843 romy Menmaib 3a XyJdOXKECTBEHHBIE
cuuMku Kaskasza. @ororpad A. O. Kapenun (1837—1906 1T.)
B CBOMX paboTax, SpKO OTpaXalollMX HapOIHYIO KU3Hb,
rnokasaji, KaKuX XyJOXECTBEHHBIX BBICOT JIOCTUIJIA pyccKas
dotorpacusi.

Benukast OKTI0pbcKas COIMAIMCTAYECKAs PEBOJIIOLMS
OTKpBUIa IMMPOKHME TOPHM3OHTHI IIepell OTeYECTBEHHOI (DOTO-
rpacuyeckoil Haykoui u TexHukoi. B. WM. JlenuH oTmeuan
OosipIioe  3HaueHWEe (QoTorpadmm KakK CpelcTBa MAacCOBOM
arutauyMyu 1 nponaraHabl. OH PeKOMEHAOBAl «IIO0Ka3bIBaTh
HE TOJIBKO KMHO, HO M MHTEPECHBbIC ISl IMpoIaraHmbl (Horo-
rpaduu ¢ COOTBETCTBEHHBIMU HAAMUCAMU». B TepBbie TOMbI
T10C/Ie YCTAHOBJICHMSI COBETCKOW BJIACTH ITPOM3BOACTBO Ileyar-
HBIX XKYpPHAJIbHBIX M Ta3eTHHIX WUIIOCTpALlMii ellle He ObUIo
HanaxeHo. Dororpaduueckye CHUMKM OKa3bIBaJlM TOTOA
OrPOMHYIO TOMOII[b TPOMaraHAMCTCKOW paboTe cpemu Tpynasi-
muxcss CoBeTCKOM cTpaHbl. Takme CHHMKA B ThICSYax
BK3EMIUISIPOB PACIIPOCTPAHSIMCh CPENM NIeJIeTaTOB Che3I0B
KOH(epeHIIMii, pa3BO3WINCh arurTIoe3gaMyd M CaMOJIETaMMU,
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MOKa3bIBaIMCh Ha BbICTaBKaX. OHM MHGOPMUPOBAIU O COOBI-
THSIX BIIOXY CO3UIAAHMSI IIEPBOTO B MMpPE COLMAIMCTUYECKOTO
rocyaapcTBa, OIMpOBEpraiu JOXb W KIJIEBETY, paclpoCTpaHsIB-
ecs KamuTaTUCTUIECKUM OKPYXKEHHEM.

Eme B mepmon rpaXxmaHCKOM BOMHBI COBETCKOE ITpaBH-
TEJILCTBO YACNSIIO OOJbIIOe BHMMAHME Pa3BUTUIO OTEYECTBEH-
HOU Hay4yHO M mpukiagHoi dotorpaduu. B 1918 romy no
ykazanuio Jleanna m Craymua B Ilerporpame cosmaércst To-
CyIapCTBEHHbII ONTUYECKUIA MHCTUTYT, pa3pabaTbiBalOLINiA
npobieMbl  oToonTuK M (ororpaduu. B 1928 romy opra-
HM3YIOTCST (poToXMMUYecKoe U doTrorpadpuyeckoe OTAEIECHUS
npu (pu3MKo-xuMU4decKoM wuHcTUTyTe mM. KaprmoBa, a B
1929 romy OTKpbIBaeTCsi HayYHO-UCCIENOBATENbCKUN KWUHO-
¢oTorHCTUTYT B MOCKBE.

3a rompl COBETCKOW BJACTHM OTEYECTBEHHBIC YYEHBIE OITyO-
JIMKOBaJX W BHEAPWIMW B XW3Hb MHOTO padOT, WMMEIOIINX
OTPOMHOE TEOPETUIECKOE M IMPAKTUYECKOe 3HAYCHME IS pas-
BuTus ¢ororpadun. BceMupHOII M3BECTHOCTBIO IIOJIB3YIOTCSI
Tpynbl Tipe3uneHTa Axkagemun Hayk CCCP C. M. BaBusnosa
MO ONTHKE, YJIeHOB-KoppecoHmeHToB AKagemunn Hayk CCCP
A. U. Pabmnosnua n K. B. Yubucosa mo Teopuu ¢otorpa-
¢uyeckoro mposBiieHUI U (PoTorpadUUIecKoil JyBCTBUTE/Ib-
HocTH, akagemuka A. H. Tepenuna u . V. bokuHHuKa 10
ceHcHOMMmM3annm (GoTomMarepuagoB MU MHOTHE APYTHE PaOOTEHI.

OnupasicCh Ha MepeloBYI0 TeXHUKY, HAId YYEHBbIE U M30-
OpeTartesu co3maju Jydillie B MUpe o0paslibl ¢hoTorpadude-
CKMX amnmapaToB. MHOro MOIIHBIX 3aBOJOB OOECIICUUBAIOT
pa3HooOpa3Hble MOTpeOHOCTH (oTorpaduu M KUHEMaTorpa-
¢uM, M3TOTOBJISISI OIPOMHOE KOJIMYECTBO IUIACTMHOK M (POTO-
OyMaru, MWIIMOHBI KWUJIOMETPOB TEPBOKJIACCHON CBETOUYB-
CTBUTEJIBHON KMHOTUIEHKH.

B Hameit ctpaHe ¢dororpadusi urpaeT OrpoMHyI0 poJyib B
MPOMBIIIUIEHHOCTA. BO3pbMEM K mpuMepy HpPOMBIIUIEHHOCTD,
M3TOTOBIISIIONIYI0O KHUTH. [laxxe B 3TOM MaJeHBbKOM KHIXKKE,
KOTOPYIO ACPXWUT YWUTATeIb B pyKaxX, BCe PHUCYHKM IIPOILIA
yepe3 JTOBOJBHO  CJIOXHYIO (hoTorpacuueckyro o0pabdoTKy,
IJISI TOTO YTOOBI TOJYYMTh KIMINE IJIsSI TUIIOrpachCKor Iie-
yatu. [lpaBma, 1 B CTapbIXx KHWUTaX YWTATeIb, BEPOSITHO, BU-
el IpekpacHble pucyHku. Hukakoii ¢ortorpaduu torma ere
HE CYIIECTBOBaJIO, WU TEXHWKA BOCIIPOU3BEICHUS PUCYHKOB
nUia ApYyruMud myTtamu. i monydeHus: meyatHod hopMbl
PUCYHKA, HOCMIIIEH cefidac Ha3BaHWE KIWIINE, IIPUMEHSUIICS
JOPOTOil M TSLKENBIA TPYHN XYIOXHMKOB-IPAaBEpOB, KOTOPEHIC
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BBIPE3aJIM PUCYHKM Ha NEPEBE WM METaJUlIe TpyA  TOMOIIU
crieuuanabHbBIX pe3loB. Portorpadusi He TOJBKO 3aMeHMJIA
TPyl I'paBEpPOB, HO W 3HAYUTEIbHO YIIPOCTWIA U YiAelleBUIA
W3TOTOBJICHUE KJIWIIIE.

MBI TOBOpUM, UYTO OINTUYECKME IPUOOPHI — OMHOKIIU, CTe-
peoTpyObl, TIEPUCKOMbI W TIPULIENBI — SIBJISIIOTCS TJa3aMU ap-
Muu. TakMMu Xe Tja3zaMu apMMu sIBisieTcss M (hotorpa-
(ust — onHO M3 BaxXHBIX CPeNCTB OOPbHObI C TMPOTUBHUKOM.
B camom neiie, HEBO3MOXHO TIEPEOLIEHUTh OTPOMHOE 3HAYe-
HME pPe3yJbTaTOB BOZAYIIIHOW pa3BenKW, Korma Ha Qortorpa-
(usix TpencraBiieHbl PacMoJIOKEHWE BOWCK TPOTHMBHUKA, Te-
PENBVIKEHUE €TO MO AOPOTaM, JIMHWWA OEperoBbIX YKPETUICHUN
n MHoroe apyroe. KoHeuHo, MPOTUBHUK, 3Hast O TIPUMEHEHUN
(oTopazBenku, OymeT TiaTelbHEE MACKMPOBAThCS, HO BO3-
MOXHOCTU COBPEMEHHOM (hoTorpachuyecKoil TEXHUKU TaKOBHI,
YTO MAacKMpOBKa, HE 3aMETHasl IS 4YeJIOBEYEeCKOro IJiasa,
JleaeTcsl Oecnoyie3HON NpY MPUMEHEHUM CIENUATbHBIX (HOTO-
rpadgpuyeckux matepuanoB. I[losTomy TpeOylOTCSI WHBIE Me-
TONbI U TIpUEMBI MackupoBku. I[IpumeHeHue ¢otorpaduu B
BOEHHOM [I€JIe HE OTPAaHWYMBACTCSI TOJBKO BO3MYIIHOW pas-
Beakoi. Motorpaduueckoe pasMHOXEHME KapT, paciiud-
pOBKa OKYMEHTOB, HalMCAaHHbIX HEBUIWMBIMU YEPHWIAMMU,
M3y4eHre Pa3IMYHbIX (PU3MUYECKHUX IPOLECCOB, HAMpUMEpP II0-
JI€Ta CcHapsijga, M3ydeHUE  paclpOCTpaHEHMsS] B3pbIBHOM
BOJIHBI, (hoTorpacupoBaHue BUXpell U BOJH BO3MyXa, BO3HU-
KalollX Mpy JABMKEHUU CaMOJIETa, — HEBO3MOXHO OXBaTUTh
OpPUTMHAJILHOE ¥ MHOroodOpa3Hoe HWCMoJib30BaHUE hoTorpa-
¢y Ha BOHHE M B BOCHHOW TEXHUKE.

®otorpadus sBasIeTCS] BEpPHBIM CIYTHUKOM OOJIbILIEBUCT-
ckoit neuatu. HarnsimHo mokasbiBasi Hallld JTOCTVXKEHUS, KpU-
TAYECKA OCBEIIAsl HENOCTATKW, OHA CIy>KAT AKTUBHEWIINM
CpelncTBOM OOpBOBI C TIepekUTKaMU KamuTaiu3ma. B cTpaHe
CTpOUTENIed KOMMYHUCTMYECKOro obOiiectBa  ortorpacdusi
cTajla MOIYYMM OpYIMEM MOABEMA KYJBTYPHOIO YPOBHS IUM-
pOYalIIINX Macc HAceJeHWs, Haluia cede MITOMOTBOPHOE TPU-
MEHEHUE B HayKe, TEXHUKE U UCKYCCTBE.

He Tak ucnonwsyercs dotorpadusi B KamuTaIMCTUYECKUX
cTpaHax. PexiamMa B 1LemsIX HaXWBBI, DPEJIWTHO3HAS TpoMa-
raHja, mopHorpadus — BOT IS 4ero MpumMeHsieTcs ororpa-
¢duga B CHIA u apyrux KanuraaucTUdecKux cTpaHax. Ilomm-
TAYECKME OaHAWUTHl — PENaKTOPbl  PEaKIMOHHbIX  razer —
MPEKPACHO YYUTHIBAIOT TO OOCTOSATEIBCTBO, YTO PSIIOBON ame-
PUKAHCKUIA YUTaTe/ib, HUYETO HE TMOHWUMAIOIIMIA B TEXHUKE
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(¢otorpacduii, MpuUBBIK BepUTh (HOTOCHUMKY. DTO TO3BOJISIET
MM HCHOJIb30BaTh hoTorpaduio Kak Opyaue JDKUM U KJIEBEThI.
Hdunst aroil uenu rorosasi ¢oTorpadus TUIATENbHO MOAIE/bI-
BAETCsl, TTONPUCOBBIBAECTCS W BBIIAECTCS 3a «HACTOAIIylo». Ta-
KOl (panbCuPULMPOBAHHBIA «CHUMOK» ITOMEIIAETCSI Ha CTpa-
HULIAX Ta3eT, IEPEeKyINaercs IPYTMMHU W3NaTeIsIMU, DPa3MHO-
JKaeTcsl M 4acTo JOCTUraeT CBOeW 1ieM — OOMaHyThIi 4yuTa-
TEb BEpUT eMy. MopalbHOE pa3NoOXEeHNWE aMEPUKAHCKOMN
¢oTorpaduu cKa3blBaeTCsS U Ha COCTOSHUM (hoTorpacudecKoit
Hayku B CHIA u npyrux KanmuTajaucTM4YecKux cTpaHax. Ile-
pell YUEHbIMM TaM He CTaBSTCS 3a7auyd BCECTOPOHHEro U TO-
CJIEMOBATENIBHOTO PEIIEHUSI OCHOBHBIX CIIOXHEWINNX TMPoOiIeM
HayyHOU (oTrorpaduu, OpraHMYeCcK! CBSI3aHHBIX C 3alpocamMu
MpakTuKU. B mHOCTpaHHOII HAaydyHOU JUTEpaType MBI BCTpe-
YyaeMcs JIMIIb C OTIAEAbHBIMM paboTaMu, Y3KO pelllalolMu
YACTHBIE BOMPOCHI, KOTOPBIE CTABAT KAMUTAIUCTUYECKUE MO-
HOITOJTU Y.

B coBerckoM oOlecTBE Hayka BIIEpPBble B MCTOPUM YeJio-
BeUecTBa TMOCTaBJIEHA Ha CIyXXO0y Hapoaa, CTPOSIIEro KOM-
myHusM. Haira Hayka, kak ykaswiBaeT ToBapuill CrajiuH, He
OTTOPaXXMBAETCS OT Hapojaa, He JepXUT ceds Baaaud OT
HapojJa, a ToToBa CIYXWTh Hapojay, roToBa mepenaTh Hapomy
Bce 3aBOeBaHWsI Hayku. Haima mepemoBasi Hayka OOCTYXHU-
BaeT HApoI HE MO MPUHYXIEHWIO, a TOOPOBOJBHO, C OXOTOIA.

CoBeplleHHO MHOE TIOJOXEHWE 3aHUMAlOT HaykKa U Tex-
HMKA B YCJOBMSIX KamuTaiu3ma. HayuHble AOCTUXEHUs u
TEXHUYECKHE YCOBEPIIEHCTBOBAHUSA B  KalMMTATUCTUUECKUX
CTpaHax MCIOJB3YIOTCS B LEJsIX TOATOTOBKM HOBOW BOWHBI,
enl€ Oosiblliero oOorailleHusl Kyyku 3KCILTyaTaToOpoB, eIié
Oonpuiero 3akabajneHus Tpydsdluxcd. Tam, B CTpaHax Kamu-
Taja, JOCTVKEHWSI HAayKW U TEXHWUKU BJIEKYT 3a COOOU Hayib-
Helilllee OOHMIIIAHWE HApPOJHBIX Macc, pOCT apMuu Oe3pa-
OOTHBIX.

B CCCP Bce moctukeHHUs HayKd SIBJISIFOTCSI OOIIEHApPOI-
HbIM nocTosiHueM. lllupokoe BHeApeHUEe STUX TOCTUXKEHUN B
HaponHoe xo3diictBo CoBerckoro Colo3a  obecrieurBaeT
HEYKJIOHHBI TEXHUKO-3KOHOMUUECKWI Tporpecc, HOa€T BO3-
MOXHOCTh COBETCKOMY TOCYIapCTBY VCIEIIHO pa3peliaTh
KpYIHEWIMe HapoIHOXO3MCTBEHHbIE TMPOOJIeMbl, YCKOPSTH
Hallle JBVXKEeHWEe BIEpEn, Mo IMyTH KOMMYyHU3Ma.

Dra KHWMra He TpeaHa3HaueHa JJIs1 MOAPOOHBIX yKa3aHUIA,
KaK Hay4duThcsl (poTorpadupoBath, MPOSIBISITL TOJYyYeHHBIE
CHUMKU W HU3TOTOBJATH OTHeyaTku Ha ¢doTtobymare. B mpo-
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Jaxe MMEETCs ITOCTaTOYHOE KOJIMYECTBO PYKOBOJACTB;, Ha3Ba-
HUSI BaXHEMIIIMX M3 HMX MpUBEIEHBbI B KOHLE KHUTU. BHUMa-
TeJIbHO O3HAKOMUBIINUCH C 3TOM HEOOJNBIION KHUTOM, YNTATEIb
y3HaeT o cymiecTBe (oTorpachuyecKrux MpoIecCOB, O HAyYHBIX
OCHOBax ¢ororpa¢UpoBaHUsI M O TOM, KaKue IIpUMEHEHUS
HaxoauT cebe 3Ta IpUKIagHas Hayka.

1. KAK ITOJIYIJAETCA MN3OBPAXEHUE
B ®OTOAIIIIAPATE

HpouenaﬁTe TaKol OmBIT. 3aHaBeChTe OKHO JINCTOM IUIOT-
HOIT OymMaru Tak, 4roObl B KOMHATe€ OBLIO IO BO3MOXK-
HocTh TeMHo. Ilo cepemuHe JMcTa chejlaiiTe OTBEPCTUE BEJIM-
YuHOU C ropoinuHy. Eciu B3sITh Temnepb JUCT Oefoil Oymaru
M TIOMECTUTH €r0 Ha pPaCCTOSTHUM ITIOJIYMETpa OT OTBEPCTHS,
TO MOXHO HaOI0IaTh JOOOMNbITHOE sBiAeHuMe. Ha mucre Oy-
Maru OyHeT SICHO BHUOAHO BCE, YTO IPOMCXOOUT 3a OKHOM, HO
9T0 u3o0paxkeHue OyneT o0jazaThb HEKOTOPHIMU OCOOEHHO-
cramu. Ilpexkae Bcero OHO TIONMYYMIIOCH <«BBEPX HOTaMM».
3aTeM, BCE, YTO OBIIO CIIpaBa, BBEIXOOAWT C JIEBOM CTOPOHBI.
Kpome TOro, msobpaxkeHne MMeeT OYE€Hb Majible pa3Mephl I10
CPaBHEHMIO C BEJIMYMHON IIpeaMeTOB 3a OKHOM. I[loyeMy 3TO
TaK TIPOMCXOINT?

MpbI BUIMM OKpyKalolye Hac TIpeaMEThI TTOTOMY, YTO OHM
MO0 caMM SIBJISTIIOTCS MCTOYHMKAMM CBETa, JIMOO IIOTOMY, 4YTO
OHU OTpaXarT Hajamoliuii Ha Hux cBeT. I[IpoxekTop, Jlamma,
cBeya, COJIHIIE, 3BE3IbI — BCE 3TO CAMOCTOSITEJIbHBIE MCTOU-
HUMKM cBeTa. JIyHa M Jpyrve IUlaHeThl Halleil COJMHEeYHOW Cu-
CTeMBI CBETATCS OTPaXEHHBIM CBETOM COJIHIIA.

Okpyxarollye Hac - TpeaMeTbl B OOJBIIWHCTBE CBOEM HE
SIBJISTIOTCSI  CAaMOCTOSITEJIbHBIMM MCTOYHMKaMM cBeTa. [loueMy
MBI BHIMM, Harpumep, 3ToT gom? IloroMy d9ro Kaxkmas OT-
IelIbHasl TOYKa 3TOrO IIpeaMeTa OTpaxaeT OoJjbllee  WIN
MEHbIIIee KOJIMYECTBO CBETOBBIX Jiyueil. Uem OoJbliee KOJM-
YecTBO CBeTa OTpaxkaeT JAaHHBIA MpeaMeT, TeM CBeTee OH
HaM KaxeTcsd. JKexe3Hass Kphilllla JoMa TeMHee OIITYKaTypeH-
HOI CTEHBI, IIECOK CBETJee TpaBbl, OyMara cBeTiiee OyKB, KO-
TOpBIE Ha HEil HaredaTaHBbl.

Takum o0pa3zoM, Kaxmas TodkKa IIpeIMeTa MCITyCKaeT
JIyYM OTPaKEHHOTO CBeTa OOJIbIICH WIM MEHbIIEH CUIBL.
DTO — TOXE HCTOYHMK CBETa, HO YK€ HE CaMOCTOSITCJIbHBIN,
a BTOPUYHBIN.
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Jlyan cBera OT KaXIOro WCTOYHMKA PaCIpOCTPaHSIOTCS
NpsIMOJIMHEHO. B 3ToM MBI ceituac ke yOexmaeMcs, B3IJISI-
HyB Ha JIyd TPOXEKTOpPa WIM Ha COJHEYHbIA JIy4, MPOOUB-
1IMiACcS yepe3 1IeJb B CTaBHE B TEMHYIO KOMHaTy.

Puc. 1. Jlyan cBera, mnpoxopdsiuude 4Yepe3 OTBEpPCTHE B CTaBHE, OAlOT
yYMEHbIIIEHHOEe M300paxeHue IpeaMera

Tenepr Ham OyneT MOHATHO, MOYEMYy Ha JIMCTe OyMmaru,
KOTOPBI MBI ep>XXaJu TPOTUB OTBEPCTUS, CACJIAHHOTO B 3a-
HaBecH, IIoJyyaeTcs u3obpaxkeHue TipenMeroB. OOpaTuTte
BHUMaHue Ha puc. 1, MpencTaBisgioNIMi Hallly KOMHaTy B pa3-
pese. Ilepen oKHOM KOMHAaThl CTOMT aBTOMalliuHa. Jlyuu cosn-
HEYHOTO CBETa, OTPaXEHHbIE OT KaXJOM TOYKM 3TOrO TMpel-
MeTa, KaK MbI Y€ TOBOPWJIM, PACIPOCTPAHSIOTCS TMPSIMOJIY-
HeiiHo. [lpocrnenum TmyTh Tex Jiyuyeld, KOTOpble, WCXONS U3
OTIEJbHBIX TOYEK, TMPOXOMAT 4Yepe3 OTBEPCTME B 3aHaBECH,
3aKpBIBAIOLIEH OKHO.

Jlyan ot Touku A (yroa KpbIlM KaOWHBI), HaIpuMeEp,
ynagyT Ha OyMmary B Touke a, Touyka b (3amHuil BepxHuUit
yroJl Ky30Ba) AacT CBOE M300paXkeHHWe B TOYKE 6 Ha Oymare.
Ha pucyHke Mbl TOKazajiu MyTU Jydyeid, MCXOMSIIUX TOJBKO
M3 4YeThIpEX Touek mpeameTa. [loHSTHO, 4TO JIO0ast ToYKa
npeaMeTa oToOpa3uTcsl Ha JiMcte OymMarv, M Bce BMeCTe OHU
JAayT TIOJHOe M300pakeHWe aBTOMAlIWHBI.

M3 3TOTO XE pHCYHKA SICHO, TOYeMy M300pakeHue IIpel-
MeTa MoJjyJyaeTrcss OOpallleHHbIM,— CTOMT TOJIbKO eIlE pa3
BHUMATEIbHO MPOCIEAUTh XOA JIydyew.

TMonpoOyiiTe MocTeneHHO yAasITh JIUCT OyMaru OT OTBep-
CTUs, TOrma pa3Mepbl M300paXkeHWs OyayT YBEJIMYMBATHCS.
[Ipu B3rjsiie Ha PUCYHOK M 3TO SIBJIEHWE CTAHOBUTCS TIOHSIT-
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HBIM, TaK Kak Jydd CBeTa, BBIXOMAIIME M3 OTBEPCTUS, pac-
ITPOCTPAHSIOTCS PACXOMSIINMCS  TTYIKOM.

3aMeTbTe, OMHAKO, YTO IO Mepe YBEJIUYEHMS] DPa3MepoB
M300pakeHWs] OHO CTAHOBUTCS BCE Oosee W OoJiee TYCKITBIM.
CornacHo 3aKOHaM (UM3UKU, TIPU YBEJIUUEHUU PACCTOSIHUSI OT
OTBepCTHS MO 0eoro SKpaHa BOBOE IJIMHA W300pakeHUs
aBTOMAIIIMHBI YBEJIMYUTCS TaKKe BOBOE, HO SPKOCTb BCEi
KapTUHBI YMEHBIITUTCS BYETBEPO.

w
(79
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Puc. 2. UYem MeHbllle OTBEpCTUE, TeM pe3ue IMOoaydyaeTcs
U300paXeHWe CBETOBOM TOUKU A

Kazamoce 0ObI, 4TO 3TOMy TOpIO JIETKO TIOMOYb, CTOMT
TOJIBKO BYETBEPO YBEJIMYUTh OTBEPCTHE, YTOOBI OHO IIPOILY-
ckayo Ooibiie cBeTa. ChenaiiTe 3To, U BBl yOeAUTECh, YTO
M300pakeHUe CTajlo JCUCTBUTENIBHO Oojiee SIpKUM, HO TIpU
3TOM OHO CHEJaJloCh HEPEe3KMM M pacIuibiBYaThiM. Ilodemy
ato mpomsonuio? IlocMorpure Ha puc. 2. Jlyau cBera OT
TOYKU A TPOXOIAT 4Yepe3 MaJIeHbKOE U OOJIbILIOE OTBEPCTHS.
Jlerko BuMmeTh, YTO YeM OOJIBIIIE OTBEPCTHE, TeM OOJbllee
M300paXeHWe TOUKM TIOJyvYaeTcsd Ha 3KpaHe, II0TOMY 4YTO
JIy4M, TPOXOISINKe 4Yepe3 OOJBIIOE OTBEPCTHUE, CWIBHO pac-
XOOATCA. 3Ha‘il/lT, Kaxjgas Todyka ITp€aMeTa 6yILCT BBITJIAACTDH
Ha 3KpaHC€ B BUAC KpYXKa, KaXaas JMHUA — B BUAC IIMNPO-
KOM TOJIOCHL. DTO M CIOYXWT NMPUIMHOK TOrO, YTO MpU OOJIb-
IIOM OTBEPCTUM OYEpPTaHUS M300paxKECHUSI CTAHOBATCS pac-
ITEIBYATBIMU.
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Takum o00pa3oM, MbI MOCTaBWJIM CeOE TOBOJBHO TPYIHYIO
3agauy. Kak cpemarb, 4ToOBI M300paXeHue IpeameTa ObUIO
OIHOBPEMEHHO M SIPKMM M HE pacCIUIBIBYATBIM?

st 3TOro HYXXHO BOCHOJIL30BaTbCS CBOMCTBOM YBEJIWUU-
TEJIBHOTO CTEKJIa — CBOAMTH JIyud, TMajamllyde Ha Hero, B
OIHY TOYKY. MHOrMM, BEPOSITHO, M3BECTHO, YTO TPH ITOMOIIN
YBEJIMYUTEIBHOTO CTeKJIa — JIYIIBl — B XXKApKYyl0 COJHEYHYIO
IOrofly MOXHO 3aKypUTbh IIAlIMPOCY <«OT COJHIIA», KaK 3TO
n300paxeHo Ha puc. 3. JIymy cTaBsT MpsMO TIPOTUB COJIHIIA.
Jlyau, mpomeninve depe3 Jymmy, OymayT CXOOUTHCS B BEPIIMHE
KOHyca, IJe M II0JydaeTcs MaJleHbKOe M300paXKeHMe COJHIIA.

Puc. 3. JIuHza coOGupaeT COJIHEUHbIE JIydd B OJHY TOUKY

IIpn nocratoyHo OoNBIIVMX pa3Mepax JIYMbl TeMmIepaTypa B
9TOI TOYKE HACTOJIbKO BBICOKA, YTO TabaK Ha KOHIIe Maru-
pocbl HaynMHaeT ThaeTb. CBETOBOM KOHYC MOXHO YBUIETh
OYEHb SICHO, €CIIM BECH OIBIT MPOU3BOINTH B COJIHEYHOM JIyde,
BXOJSIIIIEM B TEMHYI0 KOMHATY.

Camoe BaxkHOe HaOJIOJeHUE, KOTOpPOe Mbl 3eCh JeJlaeM,
3TO TO, YTO JIyud, WAYLUME OT MpeaMeTa (B JAHHOM Ciyyae
OT COJIHIIa), HE pacxXoisTcs, KakK Ha puc. 2, a CXOAsTcsl B
OIHY TOYKYy. DTO SIBJIeHUE€ M3BECTHO B (PU3UKE U OCHOBBI-
BAaeTCSI Ha TAaK HAa3bIBAEMOM TIPEJIOMJICHUU CBETAa, 4 YBEJIH-
YUTEJIbHOE CTEKJIO, WIW JIyIy, (PU3UMKU Ha3bIBAIOT ABOSIKO-
BBITYKJIOW JIMH30M.

HTak, Mbl uMeeM BO3MOXHOCTb TeMepb IMOJYyYUTh PE3KOE,
HE pacIUIbIBUATOE WM300paKEeHUE OTIAECIbHBIX TOYEK W CaMOTO
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mmpenMeTa, a TaK KakK JIMH3a MOXET WMeThb OOJbINe pas-
MepbI, TO M300paXkeHHe MOXHO CIelaTh OYeHb SIPKUM.

BoszpMuTe mMoGyl0 JMH3Y, HAlpUMep, JyIy Ui JTeHUS
KapThl WIM CUJbHOE OYKOBOE CTEKJIO W3 OYKOB JJIs1 JajbHO-
3opkux. I[loBechTe Ha CTeHe KOMHATBI TPOTHB OKHA JIMCT Oe-
Joii 6ymaru. Ecim Temepb BcTaTh Y CTEHBI M MEIJICHHO TIPU-
OMKaTh JIMH3Y K OyMare, TO TIpM HEKOTOPOM ITOJIOKCHUH
JIMH3BI Ha Oymare TOJyYUTCS MaJleHbKOE SICHOe M300pakeHMe
OKOHHOro Teperuieta. [Ipy 3ToOM MOXHO pasidyaTh U Tped-
METhI, HaxXOmAIIWecs Ha yiauie. BDTo M300pakeHWe TaKoe
Xe oOpallléHHOe, HO HeCpaBHEHHO Oojee SIpKOe, 4eM B Tiep-
BOM OIIBITE C OTBEPCTUEM B JIMCTE IJIOTHOW Oymarw.

Puc. 4. Pe3skoe m300paxeHHEe CBETOBOM TOYKM A TIOJIY4aeTCSI TOJIBKO
B (okyce nuH3bI D

Bbl 3axoTWTe MOMYyYUTHh YBEJWYEHHYIO KapTUHY W JJIs
3TOTO, KakK W B TEPBOM OIbITE, TMOMpPOOyeTe YBEJIUYUTH pac-
CTOSTHME MeXay JuH3oii u Oymaroii. Ho Bac xaé€r pasoua-
poBaHMe: BMeCTO u300paxkeHus Bbl mosyuyurte HesicCHOEe cBe-
TOBoe MsTHO. Pe3koe u300pakeHHe IOJy4yaeTcsl TOJbKO IpU
OITHOM OIIpEIECEHHOM TOJIOKEHUU JIMH3bI!

Puc. 4 mosicHseT, moyeMy 3TO TaK mpoucxomuT. Jlyuum ot
TOUYKU A TPOXOAST 4epe3 JMH3Y W MIOYT Jajiee CXOASIIMMCS
myykoM. [lpoiinsg Touky @, HasbiBaeMylo (POKYCOM JIMH3bI,
OHU CHOBa pacxonsrcs. Ha pucyHke wu300paXxEéH 3KpaH B
TPEX TOJOXEHUIX: MEXAY JUH30i U Toukoil @ (1), B Touke
@ (2) u 3a Toukoir @ (3). [NoHATHO, YTO TOJBKO B TOUKE
@ Mbl MMeeM pe3Koe U300paxeHWe MCTOYHMKa cBeTa A.
B nByx npyrux TOJOXEHUSIX BMECTO TOYKM Mbl  TOJy4UM
pacruibiBYaTOe Kpyrjaoe MsATHO. B aToM M mpuunMHa yMeHbIie-
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HUl pe3KocTM u300paxkeHUsa. YToObl IIOJYyYUTH pe3Koe
M300paXeHWe KaxKJIoil TOYKM IIpeiIMeTa, a CJIeAOoBaTeJbHO, U
BCEro IpeAMeTa, 3KpaH HY:XHO IOMelIaTh B (POKYCEe JIMH3BI.
Puc. 5 mokasbiBaeT, Kak IpU IIOMOINMA JIMH3BI IIOJIy4aeTcs

Puc. 5. Tak nomnyvaercs: u3o0paxxeHue MpeaMera Mpu
TTIOMOIIIN JIMH3bI

M300pakeHUe pas3MYHbIX To4yeK mnpeameTa. CpaBHUTE BTOT
PUCYHOK C puc. | W Bbl yBUAMTE, HACKOJbKO OOJbIIE CBETa
MOIAJaeT Ha BKpaH OT KaXIOW TOYKHU.

Bcé, o uéM pacckazaHO B 3TOM TJlaBe, CIY>KMT OCHOBOIMA,
Ha KOTOpoil cTpositcsi dororpauyeckue ammaparbl BCEX CU-
creM. B kaxgom doroamnmapare MMEETCS CBETOHEIPOHMIIAC-
Mas Kamepa UM OOBEKTHB, TO €CThb JIMH3a, Jamlias u3odpa-
JKeHUe Ha 3aJHell CTeHKEe 3TOil KaMephl. DTy CTEHKY B HEKO-
TOpPBIX (poToarmapaTax MOXHO 3aMEHUTb BCTaBJISIOIMMCS Ha
e€ MECTO MaTOBBIM CTEKJIOM, TaK 4YTO IIOJIyd4aeMoe M300pa-
JKeHUWE MOXHO paccMaTpuBaTh C 3aJHEW CTOPOHBI KaMeEpHI,
YTOo, KOHEYHO, o4yeHb ymooHo. Ilpu chEMKe XKe MaTtoBoe
CTEKJIO 3aMEHSIOT (poTorpaduyeckoil IIaCTUHKONM. Y Kaxk-
moro ¢oroarmapara 00S3aTeIbHO MMEETCS  MeXaHW4YEeCKoe
YCTPOMCTBO, IIO3BOJISIIONIEE B HYXKHBIA MOMEHT IIOJIBEPraTh
IUIACTUHKY JEHCTBUIO CBETa, TaK Ha3bIBaeMbIll 3aTBOp. OTKpHI-
Basi TIpM ChEMKE 3aTBOp Ha OoJjiee WM MEHee IIPOJOIKU-
TeIbHOE BpeMs, (oTorpad IPOM3BOAMT BBIACPXKKY, WIM, KakK
roBopsT, 3kcno3uuuio. 000 BCEM 3TOM UYMTaTedb Y3HAeT B
CIIeAyIOIINX TJaBax.
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2. HEBUWIINMMOE MN30BPAXKEHUNE
HA ®OTOIVIACTUHKE

erepb Mbl 3HaeM, KakK TPy TMOMOIIM JIMH3bl (00BEKTHBA)

W KaMmepbl MOXHO TIOJYYWUTb CBETOBOE W300paXeHue
npeamera. Kak ke 3akpemnuTh 3TO U300pakeHUe, UHBIMU CJIO-
BaMU, KakK TONy4uTh (otorpadpuuecknii cHumok? Ha maro-
BOM CTeKJIe (pOoTOoKaMephl M300pakeHHE IOJIydyaeTcsl B HaTy-
pasibHBIX Kpackax. Ho Mbl moka He OyaeM YCJIOXHSTh cede
3aJadyy U He OyneM AoOMBaTbCs TMOJYyYeHUs] LIBETHOTO (hOTO-
CHMMKa, a TocTapaeMcsi pa3o0paThCsl B BOMpoce, Kak TOJy-
yaeTcsl 0ObIYHAsA, 4y€pHO-0Oemast pororpadus?

DTy 3amady pennim  yaéHble-xuMuKHW. [Ipesknme Bcero
HY>KHO OBLJIO HaWTM TaKO€ BELIECTBO, KOTOPOE M3MEHSIO OBl
CBOM LIBET IIOJ, JIEMCTBUEM CBETOBBIX JIyYEW.

N3BecTHO, 4TO OTAENbHbIE XUMUYECKUE TIPOLIECCHl  MIYT
rnoxn JeiictBuemM cBeta. MHorve u3 Bac He pa3 3amedanu, Kak
BBILIBETAIOT OKpallleHHble MaTepuy JIeTOM TIof  JiydyaMu
conHila. B 3TOM cilyyae MNpOMCXOOUT XMMUYECKasl peakiius
paspyllleHus Kpacsiiero BelllecTBa W TpeBpallleHusl ero B
OecuBeTHoe. Koxka yesoBeka MOKPHIBAETCSI KOPUYHEBBIM 3a-
rapoM TON JEHCTBUEM COJHEUHBIX Jydeil,— 3TO TOXe XUMU-
yeckas peakuusi. CtebGenbku KapTodessi, MpopoclIero B TeM-
HOTe, Oejioro 1iBeTa IIOTOMY, YTO TOJbKO TIO[ BJIUSIHUEM
CBeTa B HMX MOXET OOpa30BbIBATbCS 3€JE€HOE BEIEeCTBO —
xyopodwin. Ho Bc€ 3T0 — XuMMWYecKre TMpoIecChl, He TpU-
TONHbIE JJIsI TEXHUYECKOro MCITOIb30BaHUsI B obylactu oTo-
rpaduu. JdecaTku JieT ObUTM MOTpaueHbl YYEHBIMU Ha TIOAOOD
HY>KHOTO BeIlleCTBa M, HAKOHELl, OHO ObUIO HaWIeHO.

TakyuM BelIECTBOM OKa3aJloCh XWMMYECKOE COeTUHEHUE
JIBYX TIPOCTBIX BEILIECTB — cepeOpa M Opoma, TaK Ha3biBae-
Moe OpOMHCTOE cepeOpo. DTO CoeAMHEHHUE JETKO MOXKHO IpHU-
TOTOBUTb, YTOObI MO3HAKOMMUTBCS C €ro BHEUIHUM BUIOM WU
cBoiicTBamMu. Bo3bMEM fBa cTakaHa, HAMOJHEHHBIX Ha OIHY
TPeTh YMCTOM Bomoi (puc. 6). B omHOM U3 HUX pacTBOPUM
HEOOJIBIIION KycOYeK JIsITiMca — BELIeCTBa, IPUMEHSIEMOTO B
MeIMIIMHE B KAauecTBe MPVKUTAIOIIEro CpencTBa. XUMUKU Ha-
3bIBAIOT JIAMUC <«a30THOKMCIOE cepedpo». B nmpyrom crakaHe
pacTBOPUM ILIEMOTKY OpOMMCTOro HaTpa. 3aMeThTe, YTO B CO-
CTaB OJHOIO BEIIECTBA BXOIUT Cepedpo, a APYroro — Opowm;
9TO KaK pa3 HaM M HYXHO.

Ecmu ciuth 0oba pacTBOpa BMECTe, TO ITOJYYWUTCSI MYTHBIN,
XenToBaTo-0enblit pacTBop. Ha nHe crakaHa Bckope oOpa-
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3yeTcsl IUIOTHBIA OCAOOK TAaKOro e LIBeTa. DTO M eCTh Opo-
mucToe cepedpo. OCTOpOXKHO ClelTe KMIKOCTh C Ocagka |
BBITPSIXHUTE OCAJOK Ha JMCTOK Oymarn. He 3a0ymbre mocie
OIbITA XOPOUICHBKO BBIMBITH CTAKaHbI M PYKH.

3. Ocmaporo Crums pacmeop € 0cadka 4 Bumpsxmyme ocgdox Ha 6ymey

Puc. 6. Kak mojaydutb OpoMuCTOE cepedpo

bpomucroe cepebpo o007agaeT yOWBUTEIAbHBIM  CBOM-
CTBOM — TeMHETb MOH IelCTBUEM CBeTa. BpIcTaBbTe MOMy-
YEHHBI OCAmOK Ha COJIHIIE, M 4Yepe3 HEKOTOpoe BpeMs OH
CTaHeT TEMHOCEPHIM. VYUY€HBle [OoKa3ajii, 4Yro u3 Opo-
MHCTOTO cepebpa Mpu 3TOM  BBIIACISIETCS  METAUIMYECKOe
cepeOpO B BHIEC MENIbUANINNX  KPUCTAUIMKOB  YEPHOTO
LIBETA.

Kazamochs OBI, 3amaya pellleHa,— HalIeHO BEIIECTBO, M3-
MEHSIIoIIee CBOM LIBET IIpU ACHCTBMU Ha Hero cBera. Ho Her,
IIOTEMHEHNE TIOpOIIKa OpOMMCTOTO cepebpa MIOET HACTOIBKO
MEIUIEHHO, YTO €0 HEMBICIMMO HCIIOJIb30BaTh B JAHHOM CIIy-
yae. Ham mnpuimiock ObI IO HECKOJIBKY HECSITKOB YacOB CHU-
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JIETh HEMOABWXHO Ha SIPKOM COJIHIIE Tepes, OTKPhITBIM OOBeK-
THUBOM (OTOKaMephbl, 4YTOOBI Ha CJIoe OpPOMUCTOro cepedpa
MOJIYYMJIOCh ci1aboe M300paxkeHue.

OpHako OpoMuCTOe cepebpo obOiamaeT elE OOHUMM BechbMma
JTFOOOTTBITHBIM ~ CBOMCTBOM. CBOWMCTBO 3TO HACTOJIBKO BaKHO,
yTo 0e3 Hero He ObUIO ObI COBpeMeHHOU doTorpadpuu. emao
3aKJII0YAETCsS B CJICAYIOIICM.

CpaBHUTEJIBHO HEOABHO OIIBITHBIM IIYTEM YyHAJIOCh AOKa-
3aTh, YTO METAIMYECKOE Cepedpo BBIACISECTCS M3 OpoOMM-
CTOT0 HEe TOJbKO IIPU IPOMOKWTEIbHOM OCBEIICHWM, HO U
TpYM MTHOBEHHOM BO3IEHCTBUMU cBeTa. Besnme, rme moaeicTBo-
BaJl CBET, B KPUCTAJJIMKaX OpOMHUCTOro cepedpa BbIAEISIOTCS
MeNbYallle KPUCTAUIMKW, WIM, KaK WX Ha3bIBalOT, 3apo-
OB MeTaJlIndeckKoro cepedbpa. OHM TakK Majbl U KOJIWYe-
CTBO MX TaK HEBEJIMKO, YTO OHU HE BBI3bIBAIOT HUKAKUX BU-
IMBIX M3MEHEHUI BEIeCTBA — OPOMMUCTOE Cepedpo Jaxe He
yepHeeT! OIBIT MOKa3bIBaeT, YTO pa3 0Opa30BaBIIMECS 3apo-
OB cepedpa MOIYT COXPaHSITbCS CKOJIb YIOAHO JIOJIrOe
BpEMS,— CBET IMONCUCTBOBAJ, PE3YJbTaThbl €r0 BO3NCUCTBUSA
WMEIOTCS, HO OHWM HEBMAMMBI M AaJbHEUIIas 3agadya XAMM-
KOB — clmejlaTh ux BumuMmbiMu. OO0 3TOM OymeT cKa3aHO B
CJIEOYIOLIEN TJIaBe.

Bpomucroe cepeOpo — OCHOBHOE BEIIECTBO IS M3TOTOB-
JICHVS TITAaCTUHOK, TDIEHOK M (otodymaru. IlpuroroBieHme
OpoMHCTOro cepebpa M BeCh HANBHEHIINIA IIPOLIECC ITPOU3BOI-
CTBAa CBETOYYBCTBUTEJIIBHBIX MATEPUAIOB Ha  CHELMAJIbHBIX
¢abpukax BeAyTcsl B TIONHON TeMHOTe. TOHUYAMIIMIA OCamoK
OpoMMCTOro cepebpa IIOIydaeTcsl B TEIUIOM pacTBOpE XKela-
tiHBL. [lociie HEKOTOpO MOIOJHUTEILHOM O0pabOTKU CMeECh
TPEACTAaBIsIET COOOW MYTHYIO YKWAKOCTb, IOXOXYI0 Ha MoO-
JIOKO. DTO TaK Ha3biBaeMmas ortorpadpuueckass 3SMYIbCUS.
OMyNIbCHUIO TIpYM TIOMOINM MAIIMH HaJIMBAlOT TOHKUM CJIOEM
Ha CTEKISIHHBIC TUIACTUHKM WIM Ha IIMPOKYIO JIGHTY U3 IIPO-
3payHOro MEJIyJIouaa, €CAM XOTSIT TIPUTOTOBUTH  IUIEHKY.
Crexio M LEJUTyJIOMA, HOCIT Ha3BaHUE OCHOBBL Ilpm mpoums-
BOACTBE (OTOOYyMarn OCHOBOII CIIyKAT IUIOTHAsl, OCOOBIM
o0pa3oM IIOATrOTOBJICHHAas OyMara.

Ténnass sMyabCUsl MPU OXTAXKACHUM 3acTyIHeBaeT, U Ma-
TepUaJibl TIOCTYMAIOT B CYUIWIKY, B KOTOPYI MOAA€TCsS BO3-
oyX, He coaepxammii mblM. [lociae cylliku TUIACTMHKUA
IUIEHKA W Oymara pas3pe3aloTcs Ha HYXHbIA ¢opMar M yIa-
KOBBIBAIOTCSl B CBETOHENPOHUIIAEMbIE KOPOOKMU.
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HauGonee wacto BcTpewaromvecsi B Tpojaxe ¢hopMaThbl
IUIACTMHOK — 6X9, 9X12 m 13X18 cantumerpoB. W3
Hux pasmep 9X12 wucnonsdyercsi B ¢dorokamepax «Poto-
kop». Kamepbr «®D» u «KueB» 3apsKaloTcss OOBIYHOI
KUHOITUIEHKOM 1iprHOM 35 MM. [In€Hka mmpuHON 6 cM mpen-
HaszHayeHa I Kamep «MockBa 2» u «JI1oOUTeNb».

TexHuka mNpenbsBASIET caMble pPa3zHOOOpa3Hble TPedo-
BaHMSI K (poTomaTepuasaM, WU MOITOMY Halla MPOMBIIIUICH-
HOCTh BBIITYyCKA€T MHOIO COPTOB TUIACTUHOK, TUIEHOK W
Oymaru.

[Ipexme Bcero oTomMaTepHaibl Pa3IMdYalOTCs IO CBOCH
YyBCTBUTEJILHOCTH K BO3IEWCTBHMIO CBeTa. [1MacTMHKU C OYECHB
MaJIOil YyBCTBUTEJIbHOCTBIO TPUMEHSIIOTCS IJISI ChEMKU Yep-
TeXe W PHCYHKOB B MOJUIpadUIecKoil MPOMBIILICHHOCTH.
BBICOKOYYBCTBUTEIbHBIE ~ MaTepUallbl  YIIOTPEONSAIOTCS IS
doTtorpapupoBaHHs TIpU OYEHH IUIOXOM, CJIaOOM OCBEIICHHHU
WIA JUISS ChEMKHU OBICTPO IBIDKYIIMXCS IPSIMETOB, KOLIa
MPUXOIUTCSA IejaTh BBIICPKKU IPOMOJIKUTEIEHOCTBIO B ThI-
CSYHBIC O CEKYHIIBI.

Hanee, OpomucTtoe cepeOpO HEONMHAKOBO YYBCTBUTEITHHO
K JiydaM paszHoro 1Bera. CBeT, OTpaXEHHBI OT ToIydoro
(pnara, nmelicTByeT ropasmo cwuibHee, 4yeM OT KpacHoro. Ha
rotoBoit (otorpaun rToMyoON (byar TMOMYYUTCS TaKUM XKe
OenbIM, Kak Oefloe TOJIOTHO, a KPACHBIA — TOYTH TaKUM XKe
YEpHBIM, KaK KJlaccHas aocka. Takas Tmepenaya I[BETOB Oy-
JIET, KOHEYHO, HEMpPaBWIbHOU M MOXET BbI3BaTh OoJblIve
3aTPYIHEHUS, HampuMmep, TpU pacliu@ppoBKE CHUMKOB BO3-
JYIITHOM pa3BEaKU.

B HacTosimee BpeMsl HayqWJIUCh TIPUTOTOBJIATH (oTorpa-
(bryeckrie SMyabCHM, YYBCTBUTEIBHBIC K JIIOOOMY 3adaHHOMY
LBETy WIA OOWHAKOBO YYBCTBUTEIBHBIE K JIydaM BCeX IIBe-
ToB. [LTaCTMHKMU, TPaKTHYECKN YyBCTBUTENIbHBIE K JIydam
BCeX IIBETOB, MMEIOTCSI B TpOJaXe IOA Ha3BaHUEM <«ITaHXPO-
MaTHUYECKHEC».

OuyBCTBJIEHUE BMYJbCUIl K JIOOOMY 3aJaHHOMY LIBETY,
HalpuMep K KpaCHOMY WIM 3¢JIEHOMY, B TEXHMKE Ha3bl-
BaeTcsl ceHcuOwmmzanueil. CeHcUOWIM3aLUsg OOCTUTAETCS
npubaBieHUEeM K B3MYJIbCUM HUYTOXHBIX KOJUYECTB HEKOTO-
PBIX KpacsIlMX BELIECTB, MOCJAE YEero IPUrOTOBJICHUE ILIaCTU-
HOK WIM IUIEHOK MIOET OObIYHBIM MyTéM. B omHoil U3 mocnien-
HUX TIJlaB 4YMTaTelb y3HaeT, 4To 0e3 ceHcuOwim3aluu Oblia
Obl HEBO3MOXHA LIBeTHasl (oTorpacdusi.
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3. KAK ITPOABJIAETCA ®OTOI'PAPUYECKOE
N30BbPAXKEHUNE

Tak, B CBETOUYYBCTBUTEJIHLHOM CJIO€ IUIACTUHKH, B TeX

MecTax, Ile Ha Hero MoAciCTBOBal  CBET, BO3HUKAIOT
HEBUIVMBIE <«3apOABIIIN» MeTaUTMdecKoro cepedpa. Tam, rme
CBET NIEMCTBOBAJ CHJIbHEE, TMOSIBIISICTCS OOJIbIIEe KOIMIECTBO
TaKMX <«3apopnblieii». TaMm, TOe cBeT COBceM He IeiCTBOBaJ
Ha cJoil, OpoMmucroe cepedpo ocraércst 6e3 udMeHeHus1. Kaxk
K€ cHenaTh BUIOVMMBIM IIOIy4eHHOE M300pakeHue?

XUMUKaM YyXe OaBHO ObLIO WM3BECTHO, YTO €CAu OpoMM-
cToe cepeOpo oOpabaTeIBaTh pacTBOpaMU HEKOTOPBIX Be-
IIECTB, TO OHO OYEHb MEIJICHHO pa3pyllacTcs, IPUYEM U3
HEro BBIOESETCS MeTajuimdeckoe cepedpo. Tak MOXHO
MpeBpPaTUTh BCE B3STOE KOJIMYECTBO OpPOMMCTOIO cepedpa B
MeTauIMdyeckoe cepeOpo. BemmectBa, ciyxaiipe [IsI  3TOM
LIEIM, Ha3bIBAlOTCSI BOCCTAHOBUTEISIMM M TPEACTABIISIIOT CO-
Ooii 1Mo OONbBIIEH YacTU CJIOXKHBIE XMMUYECKUE COCOUHEHUSI.
PacTtBopel BOCCcTaHOBUTEIIEM, IIpMMEHsSEMBble B (poTorpacun,
HOCAT Ha3BaHWE IIPOSIBUTEJICHA.

OryctuM B pacTBOpP MPOSIBUTEIST B IIOJIHOM TEMHOTE IBE
onMHaKoBbIe (ororpadudeckue IIacTUHKU. OOHY M3 HUX MbI
MpeaBapyuTeIbHO IIOABEprHEM AEWCTBUIO CBETa, WIM, KakK TO-
BopsT (portorpacdpl, 3acBeTuM. Yepe3d HEKOTOpoe BpeMs
(4ac-gBa), BBIHYB IUIACTUHKU W3 IIPOSIBUTENSI, Mbl YBUOMM,
yTo 00€ OHM COBEpLIEHHO mMnouyepHeau. Bcé OpomMmcToe ce-
peOpo IpeBpaTWIOCh B MeTajuimdeckoe. YTo ke IOIydu-
mock? Kak Oynro mpemBapuTesbHasi 3acBeTKa He oKajzaja
HUKAKOro AeMCTBUS?

Her, nmpocro Mbl CAMIIKOM OO IPOSIBIISUIM HaIW IlIa-
ctuHKU. Ecnmm OB MBI CpaBHWIM CKOPOCTb ITOUEPHEHUS 3a-
CBEUCHHOI M HE3aCBEYCHHOM IUIACTMHOK, MBI ceiiyac Xe YBU-
JIeny Obl, 4TO IiepBas YepHeeT HeCpaBHEHHO OBICTpee BTOPOIA.
3gech MBI BCTpEYaeMcCsI C HOBBIM, 3aMedaTe/IbHbIM  SIBJIe-
HMEM.

Oka3spIBaeTCsl, YTO XMMHYECKAsl peakUMsl IIpeBpallecHMS
OpoMMCTOro cepebpa B YEpPHOE MeTa/UIMYecKoe WIET 4pe3-
BBIYAITHO OBICTPO B TeX MecTax (hoTorpacduueckoil 3MyJIbCUU,
IIe TPUCYTCTBYIOT 3apoIbIId cepebpa, oOpa3oBaBIIMECST IO,
JeiictBueM cBeTa. TakuM oOpa3oM, Iocjae XMMUYecKoi oOpa-
OOTKM TPOSBUTEIEM  METAJUIMYECKOE CepeOpo  BBIIEISIETCS
MMEHHO TaM, e Ha OpOMMCTOE cepeOpo XOTS Obl MTHOBEHHO
noaeiictBoBan cBeT. Eciu mposiBieHMe IMpoAoJDKaeTcsl CpaB-
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HUTEJIBbHO KOPOTKOE BpeMsl, TO BCS OCTajJbHas 4acTb OpOMM-
cToro cepebpa IPaKTUYECKU HE YCIIeeT IIOIBEPrHYThCS MOeii-
CTBUIO BOCCTAHOBUTEJISI U OCTAHETCSI B CJIOE B BUIE KEJITO-
BaToOro BelIeCTBA.

IlouepHeHue UAOET ObBICTpee BCero B TeX MecCTax, Iae
nMeeTcsl OoJiblliee KOJMYECTBO 3apojblllieil cepedpa, TO €CTh
TaM, TOe CUJIbHee JeiCcTBOBaj CBeT. 3HAUYUT, HauboJiee OcBe-
IIIEHHbIE MeCTa Ha IIACTMHKE IoJydaTcsl YEpHBIMM, MEHee
OCBEIIICHHbIC — CEPbIMUA M COBCEM HE 3aCBEUYECHHBIE — KEJTO-
BaTbiMM. Takoe H300paxkeHue, IOJYyYeHHOE Ha IUIaCTUHKE;
Ha3bIBaeTCd HEraTHUBOM.

B Hacrosiiiee BpeMsi pa3pabOTaHO OTPOMHOE KOJMYECTBO
pelenToB mposiBuTeneil. Bce OHM MMEIOT TOBOJBHO CIIOXHBIN
CcOCTaB M TOAPOOHO OIUCHLIBAIOTCS B CHELMAIbHBIX PYKOBOI-
cTtBax 1o ¢ortorpaduii. JInsg mpuMepa Mbl MPUBENEM JABa pe-
LIeNiTa OYeHb PACIpPOCTPAaHEHHBIX IMPOSIBUTENEH, MPUUEM Oy-
JIeM TPUMEHATb OOLICNPUHSITHIE XUMUUYECKME Ha3BaHUs WX
COCTaBHBIX YacTell, He BXOIs B OIKMCaHME CBOKMCTB M Ha3Ha-
YEHUSI KaXJOTo BellecTBa. BoOT cocTaB MpPOSIBUTENST JJIsI
TUIEHOK Y TUIACTUHOK,

B 750 kxy6. cM BOmbl pacTBOPSIIOT MOCJIEI0BATEIbHO:

Merora . . . . . . . . . 2 rpamma ) (BOocCTaHO-
lTvnpoxvHoHa . . .5 TpamMoB BUTEJN)
Cynbura HanI/IH 663BO,E[H01“0 100

byper = . . . .2 rpaMma

3aTeM M00aBISIOT BOABI O OMHOTO JIUTPA. DTUM MPOSIBU-
TeJeM 00padaThiBalOT IUIEHKM U IUTACTUHKU B TEYEHUE
20 MuHYT, TpUYEM TemIlepaTypa pacTBOpa [TOJKHA ObITh
IMpuomzutensHo  18° mo Ienbcuro. [IposiBUTENH MOXHO
KCIOJIb30BaTh HECKOJIBKO pa3.

®dororpaduyeckyro OymMary MOXHO o00OpabaTeIBaTh IIPO-
SIBUTEJIEM CJICAYIOIET0 COCTaBa.

B 500 ky6. cM BoAbl pacTBOPSIIOT MOCJEI0BATEIbHO:

Mertoma. . . . . . . . . . . . . . . . 3rpamma
ITvmpoxuHoHa . . .. . . . .12 rpammoB
CynbUTa HaTpusi GE3BOITHOTO . .45
Compl OesBogmoM. . . . . . . . . . . .65
bpomucroro xamua - - - . . . . . . . . 2 rpaMma

Jlo6aBisIOT BOAbl OO0 OOHOro JuTpa. g MposiBleHUs
OIHY YacTb pacTBOpa CMEIUMBAIOT C YETHIPbMS YACTSIMU BOJBI.
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O ToM, Kak TIpOSBISIOT (oTorpadudecKylo OyMary, Mol
pacckaxeM B CJEOyIOIIEH TJIaBe.

Kax ke mnpakTWMYecKd OCYILECTBISICTCS TMPOSIBJICHUE TILIa-
CTUHOK W TUIEHOK? IlTacTMHKM, YyBCTBUTENBHBIE K JIydam
BCeX LIBETOB («ITAHXpOMAaTUYECKUE»), MPUXOOUTCS TIPOSIBISAThH
B MOJHONH TeMHOTe WIM B CHEIUAJbHBIX OaykaX, He IPOITy-
ckatomux cBeta. CleauTh 3a XOAOM IIPOSIBIIEHUs, KOHEYHO,
Henb3sg, W (ororpad IOKEH CTPOro CJAEIUTh TOJBKO 3a
BpeMEHEM TMIPOSIBJICHMs. 3aMEeTHMM eI, YTO CKOPOCTh BCEX
XUMHWYECKUX TIPOLIECCOB B OOJBIION CTENEHW 3aBHCUT OT TEeM-
MepaTypbl; 4eM BBIIIE TeMIIepaTypa, TeM ObICTpee OOBIYHO
WOYT BCE XMMUYECKME peakuuu. Tak Kak. MpOSIBJIEHUE €CTb
TOXe XMMMYECKWI TIpoliecc, To ¢oTtorpad HOKEH CTPOro
CJIeIUTh W 3a TeMIIEPaTypoil TPOSBISIONIEr0 pacTBopa, CTa-
pasich TIOAIepXKUBaTh €€ B TpeAesnax, yKa3aHHBIX B pe-
TeTTe IPOSABUTEIIA.

Jpyrue copra IUIACTUHOK M IIJIEHOK, MaJl0 YyBCTBU-
TCJIBHBIE K KpaCHOMY CBETY (TaK Ha3bIBA€MbIC OHUAITO3UTUB-
HblE, PEMPOAYKIIMOHHBIE M OPTOXPOMATUYECKVE IIJIaCTUHKU),
MOZKHO IPOABJIATH IIpU TéMHOKpaCHOM OCBCILIICHUMN KOMHATHI.
Tak kak IIpU 5TOM MOZXKHO CJICAUTH 3a TIIPOABICHUEM, TO
OYeHb TOYHOE COOJIOACHME TIOCTOSIHHOWM TeMIIepaTyphbl pac-
TBOpa yXe€ He WrpaeTr Takoi BaxHou ponu. Korma HyxHO
npexkpaimiate nposBiaeHue? Torma, Korma MeTaTMYECKOe
ye€pHOe CcepeOpO BBIIEIUTCS B CBETOUYYBCTBUTEIBHOM CJIOE ITO
BCCil ero ToMIIMHE. DTO MOXHO YBUAEThb, ITOCMOTPEB Ha
TJJACTUHKY TIpM KPacHOM CBETE€ CO CTOPOHBI CTEeKJIa — Ha
3aJHE CTOPOHE MOJKHO TOXE HayaTh IIOSBISITBCS Cepoe
n300pakeHNe CHSATOrO IIpeIMeTa.

Ha puc. 7 m3o0paxkeHBl MPHUCITIOCOOIICHUS IJIST IIPOSIBIIC-
HUS TUTACTUHOK U TUIEHOK. CjieBa — OTKPBITbIE BAaHHOYKM IS
MPOSIBJIEHUS TIJIACTUHOK. [lIacTMHKM KiaayT B pacTBOpP IMpo-
SIBUTEJISI CBETOYYBCTBUTEJIbHBIM CJIOEM BBEpPX U BO BpeMs
MpOSIBJIEHMs] BAHHOUKY BCE BpeMs MOKAuMBaloT, HaOwonas 3a
xomoM Tporecca. IlocepennHe u300paxéH Oadyok mJIs ILIa-
ctuHOK. Cpasy HECKOJIbKO IJIACTUHOK BCTAaBJISIIOTCSI B CITe-
IMaJTbHYI0O paMKy, Torpyxaemyio B pactBop. Ilocme Toro
Kak 0adok 3aKpbIT KprHJKOﬁ, €ro MOXHO BBIHECTU Ha CBET
W CIeOuTh TI0 YacaMm 3a BpemeHeM mnposiBaeHusi. CrpaBa —
0avyoK MJIsI 3aKPBITOTO IPOSIBICHUS KWHOIUIEHKU, TIPUMEHSIe-
Moii B (porokamepe «DPD/I». [1n€Hka B TeMHOTe BCTaBJsIeTe
B CHUPAIbHBIA KaHajl KAaTyLIKW, YCTPOEHHBIA TakK, YTO OT-
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JleJTbHble BUTKUA TUIEHKM HE COIpHUKacaloTCs Ipyr C JPYroM.
Korpna xpbiiika 6ayka 3akpbiTa, €ro MOXHO YXKe IpU JTHEB-
HOM CBETE HAllOJIHWUTh TMIPOSIBUTEIEM Yepe3 BepxHee OTBep-
CTHUE, TPOIYCKAIIee KNUIKOCTh, HO HE ITPOIyCKaIoIllee CBeTa.
Bo Bpemsi mposiBieHUsI KaTylIKy BpeMsl OT BpEMEHM I10BO-
payuBalOT 3a PYYKy, MPOXOSIIYI0 Yepe3 OTBEPCTUE KPBILIKU.
OnopoxHATh 6a40K MOXHO TakXe Ha CBETy uepe3 OOKOBOe
CIMBHOE OTBEPCTHE.

Puc. 7. llpucniocobiieHUst i MPOSIBIEHUS] TUIACTUHOK, TUIEHOK
u Oymaru

[TposiBneHue mMaacTUHKMA WM IIEHKKM 3akoHYyeHo. Ho
BeJb Ha HEW OCTaloCh OpPOMUCTOE cepedpo, Ha KOTOpOoe He
neiicTBoBal cBeT! DTOT CJOi, BO-TIEPBBIX, MaJlo IMPO3payeH,
a BO-BTOPbIX, OH OylET IMOCTENEHHO YEPHETb, €CAU MbI BbIHE-
CeM TIUIaCTUHKY Ha CBeT.

YToOBl ymanuTh ocTaTKU OpPOMMCTOrO cepedpa, TUIACTUHKY
B TEMHOTE CHOJACKMBAIOT YMCTOW BOOOM M KJaayT B BaH-
HOUKY, HaroJIHeHHYI0 20%-HbIM pacTBOpPOM 0OCO0Oro Bellie-
cTBa — Tunocyiabdura. ['unocynbhUT HUKAK HE B3aUMOJECH-
CTBYyeT ¢ 4€pHbIM cepedpoM. Ho 3aTto ¢ GpoMucTtbiM cepedbpom
OH 00pa3yeT CI0XHOE XWUMUYECKOe COEIMHEHME, OYeHb JIETKO
pactBopuMoe B Boae. bimaromapst atomy Opomucroe cepedpo
OBICTPO ymaliIeTcsl U3 KEJaTMHOBOTO CJIOSI TUIACTMHKHU, W Te
MeCTa, IIe paHblle OBLUIO TOJIBKO OpOMMCTOE cepedpo U He.
OBUIO METAJIJTMYEeCKOro, CTAHOBATCS COBEPIIEHHO Tpo3pau-
HBbIMU.
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[Tocne aToro ocra€rcs TOJNBKO MPOMBITH TOTOBBINI HEraTUB
B YMCTOM BOIE W BBICYILIMTb, HO HE B TEIUIOM MecTe, MHaue
JKEJTAaTUHOBBIM CJIOM pacIuiaBUTCS M CHOJ3ET CO CTeKIa.

Hama KWHOMPOMBIIIJIEHHOCTh — BBIITyCKaeT Ha 3KpaHbl
CTpaHbl OOJBIIOE KOJWYECTBO KUHOMWIBMOB. Kaxnplif KuHO-
(ueM  moaBepraeTcsl TOJBKO 4YTO  OMMCAaHHOW  oOpaboTke
pacTBOpaMu MposiBUTeNS U Tumnocyiabbuta. CoBeplIEHHO SICHO,
YTO TaKO€ OrPOMHOE KOJMUYECTBO TUIEHKW HEMBICIMMO MpO-
SIBJIATh PYYHBIM crocoOoM. [ToaToMy KMHOMDWIBMBI MPOSIBISI-
I0TCS CIIeLIMAIbHBIMM MallMHAMM, CXeMa YCTPOMCTBA KOTOPBIX
n3o0paxeHa Ha puc. 8. Bca mammHa pacmonoxeHa B TEM-
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Puc. 8 Cxema MposIBOYHON MaIlMHBI JUIT KUHOTUIEHKHU

HOIl KOMHaTe. 3acHsITass KUHOOIIEpaTOpOM IUIEHKA ITOMe-
maercd Ha karymke (1). Ilpm momoimm TSHYIIMX 3y04YaThiX
O0apabaHOB IIIEHKA MOJAaércsl B 0aK, HAITOJHEHHBINA IIPOSIBU-
TeaeM (2), rme oHa MIOET HECKOJAbKUMU IeTiasaMmu. [amee
IUIEHKA IIPOXOOUT 0aK ¢ YMCTOM BOHOM MJISI OTMBIBKM OT
OCTaTKOB mposBuTenst (3) M mocTyrmaeT B 0ak C pacTBOPOM
TUIIOCYJIbUTA, TO €CTh B TaK Ha3bIBaeMyl0  (PUKCAXKHYIO
BaHHY (4). 3aTeM clemyeT OISATh XOpOollas TMPOMBbIBKA 4YM-
cToif Bomoii (5) M, HaKOHEIl, IUIEHKA MPOXOAUT B CYIIMIbHBIA
mkad, rae, uasgd IMeTIIMJA 110 PojJuKaM, OHa oOmayBaeTcs
TEIUIBIM CYXMM BO3IyXOM, He coaepxammm meum (6). Iocie
CYLIWILHOTO IIKada, pacIlONOXEHHOTO YK€ B CBETIONH KOM-
Hare, IUIEHKAa HaMmaTtbiBaeTcsl Ha Kartymky (7). CoBpeMeH-
HblEe TMPOSIBOYHBIC MAIIMHBI MOTYT OOpa0aThIBaTh Oojiee IIO-
JIYKAJIOMETpa TUIEHKM B 4ac.
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4. HE'ATB A I1IO3UTHUB

BOT Bol coenanu  ¢dororpadudeckuii  CHUMOK, IIPOSIBUJIU
IUIACTUHKY W TIOJAyYWIM HeraTuB. Majio BEpOSITHO, UYTOOBI
¢ mepBoro pasa Bam ypagoch MoayduTh TO, 4TO (hoTorpadsl
Ha3bIBAIOT <«XOPOIIMM HETraTUBOM».

IIpyynH, MO KOTOPHIM HETraTUB MOXKET IOJYyYUTHCS IUIO-
XUM, O4eHb MHOro. TyT MOryT ObITh: OlIMOKa B BbIOOpE TILIa-
CTUHOK, OIIMOKa B BBIACPXKKE, OIIMOKMA MpPH IPOSBICHUU
IUIaCTUHKU. HakoHell, HaBogKa Ha pe3KOCTb MoOIJIa OBITh
cleflaHa HEBEpHO WIM allfapaT HeNpaBWJIbHO HaIlpaBJIeH Ha
CHUMAEMBIN TIpEIMET.

Ecnu Bhimepkka ObUla OYeHb BeJdMKa, TO Ha IUIa-
CTUHKY TIONMAAET CIAMIIKOM OOJIbIIOE KOJIMYECTBO CBETa JaXKe
OT caMbIX TEMHBIX YacTell cCHMMaeMoro mnpeamera. Ha momy-
YEHHOM HEraTuBe CBETJIbIE MecTa OyayT Majo OTIMYaTbCsl OT
TEMHBIX, BCE M300paxkeHUe OyleT MaJlo MPO3payHbIM, Kak Obl
3aTSIHYTBIM TEMHOU Byasnblo. Takoil HeratuB c¢otorpadsl Ha-
3bIBAIOT TIepelep:KaHHBIM. K TakuM e pe3yiabTaTaM MOXKET
MPUBECTA U CJUILIKOM I0Jroe OECKOHTPOJbHOE IPOSIBICHUE
HOPMAaJIbHO CHSITOM TUIACTUHKM.

Ecnu Bbimepkka OblTa CIAMIIKOM Maja, TO Ha TUIACTUHKY
YCIEIOT TONeHCTBOBATh TOJBKO CaMble CBET/JIbIe MecTa CHM-
MaeMoro TIpeaMeTa, BCS Ke OCTajJbHasl 4acTb  TUIACTMHKU
ocTaHeTcsl Mayio 3acBeueHHoW. [lomydeHHBIIA HeraTuB OynmeT
COBCEM TIPO3payHbIM, M TOJBKO CBETJIblE MecTa IpeaMeTOB
BBIMIYT OTHENIbHBIMM YEpPHBIMU TIATHaMu. Takoil HeraTuB Ha-
3bIBAETCA HENOAEPXKaHHBIM.

Ha HopmanbHOM, XOpolleM HeraTMBe MOXHO BMIETb BcCe
JIeTaJii CHSITOTO IpeaMeTa, Oe3pa3jiMyHO, CUJIBHO WIA Cl1abo
OoHU ObuM ocBelleHbl. KoHeYHO, pa3HUIlA B CBETIbIX U TEM-
HbIX MECTaX JOJDKHA COOMIONAThCSI U 371eCh, HO OHA HE OyneT
BBIpaKeHa TaK Pe3Ko, KaK MpM HedoldepKKe, U HeraTuB He
OymeT TakuM TEMHBIM W BSUIBIM, KakK TIpU TIepenepiKKe.

Ha puc. 9 npeacraBieHbl 3TU TpU cliyyas.

CoBpeMeHHbIEe (doTorpacduyeckue MaTepuaibl, BbITycKae-
Mble HamuMmu ¢dabpukamu, 00JafaloT O4YeHb LIEHHBIM CBOM-
CTBOM: BBIIEPXKKAa MOXET MEHATHCS B BeChbMa ILIMPOKMX Tpe-
JieJlax — B HECKOJIbKO JEeCATKOB pa3, — U BCE Xe B pPe3ysib-
TaTe MPOSIBJICHUSI HayMHAKOIIMWK doTorpad IoaydyaeT HEIUIo-
Xoii HeratuB. Takoe CBOWCTBO (poToMarepuajga Ha3bIBACTCS
«1MpoToit hoTorpachuueckoil amynbcun». MMeHHO Onaromapst
«IIMPOTE» YMEHBIIMJIOCh KOJIMYECTBO HETOAHBIX HETaTUBOB U
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¢dororpadust crama JOCTYMHON MIUPOKAM KpPyraM HaCEIICHUSI.
OOBIYHO, YeM YYyBCTBUTEJIbHEE IUIACTHHKH, TEM OOJBIIE HX
«IIUPOTAY.

[TocmenauM 3TamoM TOJAYYEHHUS QOTOTrpaduIECcKOTO
CHHUMKa SIBIISICTCS M3TOTOBJICHHE OTIIEYaTKa C HeraTuBa Ha
¢orobOymare.

CHuMaemsiy npedmem

PP
N ~

Hedodepxka HopmanbHo [lepedepxka

Puc. 9. O6pa3upl HEraTUBOB, MOJYYCHHBIC TPHU PA3HBIX BBIJCPIKKAX

Uro takoe (ortobymara? doroOymara COCTOUT M3 CBETO-
YYBCTBHUTEIBHOM (oTOrpauuecKoil 3MyIbCHH, HAaHECEHHOU
Ha IUIOTHYIO0 Oenyo OyMmary, CIelUajbHO HPUTOTOBISIEMYIO
Ui 3Toi 1enu. YyBCTBUTENBHOCTh (POTOOYMAarm K cCBETY He-
BEJIMKA, W TIO03TOMY BCsi oOpaboTka e€ coBepluiaeTcs IpU
SAPKOKPAaCHOM WJIM OpaH)keBoM cBeTe ¢oHaps. braronmaps
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5TOMY HaOJIIOIEHME 3a XOOOM IIpoliecca HE BBI3BIBACT HMKA-
KUX 3aTPYJIHECHUA.

Jas1 mojlydeHUs OTIEYaTKOB IPUMEHSIIOTCSI KOIIMPOBaJIb-
Hele pamMku (puc. 10). HeratuB BKiameiBaeTcss B paMKy Ha
3akpauHy (1) SMyJIbCMOHHOI CTOpoHOII BBepxX. Ha HeraTus
Py KPacCHOM CBETe HAaKJIAAbIBAIOT JIMCT (POTOOyMaru sMyJib-
CHOHHOM CTOPOHOII BHU3, TO €CThb TaK, YTOObI 00a 3MYJIbCU-
OHHBIX CJIOSI COIPUKACAIMCh. bymara IIpUKpPBIBAETCST KPBILI-
koii (2) m mpmxmumaercs mnpyxuHamu (3). Temepp Bc€ ro-
TOBO IJIsI TIONyYEHUsSI OTIIeYaTKa.

Puc. 10. KonupoBajibHasi paMKa JUISl TUIACTMHOK:
[ — 3aKpanHbl paMKu; 2 — KpBIIIKa paMKu; 3 — TIPYOKAMHbBIE
TIPY>KUHBI

PaMKy Ha HECKONBKO CEKYHH MOMEIIAIOT MPOTUB MCTOY-
HMKA CBeTa — DJICKTPUYECKOM JIaMIIbl, CBedn WM okKHa. CBeT
MPOXOOUT 4Yepe3 HeraTMB W TIONAJaeT Ha  SMYJIbCUOHHBIN
cnoit porodbymarn. Yepe3 oueHb TEMHBIE MeCTa HeEraThBa
CBET COBCEM He TMpoWaéT, u OyMara 3aech He OyaeT 3acBe-
yeHa. Yem cBeTJiee yacTU HeraTuBa, TeM OOJbIlIee KOJIude-
CTBO CBeTa MPOMAET Yepe3 HMX U TeM OoJiblliee BO3NEHCTBUE
OKaXeT CBeT Ha oTobymary.

Bor Tenepsh, ecau Bech Ipoliecc ObLT MPOBEAEH MPABUIBHO,
CcBeTIble M TEMHBIE MeCTa Ha OTIedaTke OyayT COOTBET-
CTBOBaTh CBETJIbIM M TEMHBIM MeCTaM MpEAMeTa, KOTOPBIA
onuT cororpadupoBaH. Tak Ke, Kak U Tipu poTorpadpupo-
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BaHUM, HYXHasl BbIIEpXXKa IpU TeYaTaHWU CHUMKOB MOA0OU-
paercst mytéM 1ipo0. OOBIYHO «IIMPOTa» (POTOOYMArm MeEHbIIIE
YyeM Yy IUIACTUHOK M IUIEHOK M OIIMOKY B 3KCIO3ULIMHU
caenatb jerde. Ho 3aTo Bech mpoliecc medyatd HECIOXEH WU
JIETKO TTOBTOPHUM.

Crioco06 1evyatd, ¢ KOTOPBIM MbI TO3HAKOMWIMCh, Ha3bl-
BaeTCSI KOHTAKTHBIM, ITOTOMY YTO B HEM TOBEPXHOCTH IUIEHKH
1 OymMaru IIpUBOISATCS B IUIOT-
HOe COompuKocHOBeHue. Ho
KaKk e TIOCTYMaloT B TOM
clayJae, eClIuM HeTraTUB HMeEET
CIAMIIKOM  Majible pa3MepHl,
Hampumep, ecilu CcheMKa Mpo-
MU3BOAMIACh Kamepoil «DD]I»?

B Takmx cnywgasx mnpmbe-
raloT K YBEIMYEHMIO CHUMKA.
VBenuuureab ajsi (POTOCHUM-
KOB ClleJlaH TOYHO TaK XKe,
KaK TPOEKIIMOHHBIN  (oHaphb,
U eCIM 4uTaTelb 3HAaKOM C
YCTPOMCTBOM TIOCJIETHETO, TO
MOHSATh YCTPOWMCTBO  YBEIUYM-
TelsT coBceM HeTpymHo. Ha
puc. 11 u300paxeéH cxemaTu-
YecKUil paspe3  YBEJIUYUTENb-
Horo ammaparta. B kecTsHoM
KOpIyce HaXOIUTCS 3JIEKTPO-
mamma (1), CBeT OT KOTOpPOii
MPOXOIUT Yepe3 NIBe OOJIbIlINe
TIJIOCKOBBIITYKJIbIE JTUH3BI (2) —
TaK Ha3bIBa€MBII KOHIEHCOp. B
HenocpenctBeHHO 3a KOHIEH-  Pyc. 1]. Cxema yBeTMUHTEIBHOTO
COpOM TIOMellaeTcss B  cCrie- anmnapara:
uranbHou pamke (3) TiéHKa, [ —namna; 2 — KoHIeHcop; 3 — pamka
colep:Kalasi HEratuBbl, IPEI- ﬂ”";”;'f:;ﬂﬂi ; gf;:;zzse f;ei;(;nnK;
Ha3HAYCHHBIC IS YBETMYCHMSI.

Ilepen mi€HKO B BUHTOBOM OIpaBe VYKPEIUIEH OObEK-
B (4). OOBMHO YBEJIWYUTENb pACIIOjlaraeTcsl BepTU-
KaJlbHO, TaK 4YTO CBETOBOE M300paXkeHHWe HeraTuBa MOXKHO
MOJIYYUTh Ha TOPM3OHTaJIbHOM cTomKe (5). UeM BbIIEe pac-
MOJIOXKEH YBEJIMUUTENIb, TEM OOJbIINNA pa3Mep HU300paxkeHUst
HeraTuBa TIOJyYyaeTcss Ha JMcTe OyMaru, TIOJIOKEHHOM Ha
cromuk. [lepenBrkeHreM OOBEKTHBA B €r0 BHHTOBOI OIpaBe
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JTOOMBAIOTCST TIONyYEeHUSI PE3KOT0 M300pakeHWsT Ha Oymare.
ITocie 3TOro 0OBEKTUB 3aKPHIBAIOT OpAaHXEBBIM CTeKIoM (6),
VKPEIUIEHHBIM Ha CHeIUaIbHOM AepKaTelie.

Teneppr BMecTO JMCTa TIPOCTOM OyMarm KJIagyT  JIMCT
dotorpadmueckoii OymMarm Tak, 4UYTOOBI BCE WM300paxkeHUeE
yMecTwiIoch Ha Heil. KoHeYHO, B KOMHAaTe B 3TO BpeMsl HOJI-
J)KHO OBITh KpacHoe ocBelleHue. He HyXHO O0eCroKOUThCs
0 TOM, 4YTO (poToOymMara MOKET WCIIOPTUTHCS — JIY9M CBeTa
OT JIaMITBl, IIPOXOISIINE Yepe3 OpaHXKEBOE CTEKIO, Ha Hee
He moxeiictBylor. Korma Oymara yjaoXeHa Ha MECTO, BBIKIIIO-
YaloT JaMIly YBEJWYWTEISI U OTONBMIAlOT B CTOPOHY OpaH-
JKEeBOe CTeKJIo. BkimouMB Temepb Ha HECKONbKO CEKYHI
JIaMITy, MBI T€M CaMbIM IIPOM3BOOMM 3acBETKy (oToOyMaru
IO YBEIMUYEHHBIM U300pakeHMeM HeratwBa. KoHeuyHO, n
3[eCh MPUAETCS MYyTEM II0CJIEeOOBAaTEIbHBIX IIPO0  BBISICHUTH
HY;KHO€ BpPeMSI SKCIO3WIINN.

ITocne kaxmoii TTpoOBI IIPOM3BOIUTCS IIPOSIBJIEHUE, ITPUUYEM
npoOy B LieJIsIX SKOHOMUM OyMmarv AelaloT Ha HeOOJBIIOM
Kycouke e€. HakoHel, Korma Bcsl TOArOTOBKAa 3aBeplleHa,
JIeJal0T OKOHYATEIbHBIN OTIEYaTOK.

Bce oM omepanuu 3aHMMAlOT TOpa3g0 MEHbIIE BPEMEHHU,
YyeM MX OMNHMCaHWe B KHIDKKE, W MHOrue ¢oTtorpadnl Ipearo-
YUTAIOT paboTaTh C MaJeHbKON (PoToKaMepoil M 3aTeM YBe-
JINYMBATh CHUMKU, YeM HOCUTbH C CO0O0il OOJBIIONA M IPOMO3MI-
KUl poToarnmapar.

o Kakmx Xe pa3MepOB MOXHO YBEIMYMBATh MaJeHBKUE
HeraTuBbl? Eciu HeratuB caM 1o cebe IIOJydeH O4YeHb pe3-
KM, TO TIpedeN] YBEIWYEHUIO CTAaBUTCSI TEM, 4YTO Ha OTIe-
YaTKe CTAHOBSTCS BUAHBIMM OTIC/IbHBIC 3EPHBIIIKM MeTajia
YeCKOro cepebpa, a 3TO IIPOM3BOOUT HEIPUSITHOE BIIEYaT-
JIeHMe TIpM  pacCcMaTpMBaHMM  OTIeYaTKa C OJM3KOro
paccTOsTHUS.

5. BANKKHEHMIIIVNE YACTA ®OTOIPAGHUYECKOIO
ATITIAPATA

A. O0beKTHB

OBEKTUB — 3TO Ta K€ caMasl JIMH3a, KOTOPYIO MBI IpUMe-
HSUIM B HAIMX TIEPBBIX OIbITAX II0 TOJIYYEHUIO M300pa-
JKEHUSI, TOJIBKO YCOBEpIICHCTBOBaHHAs. Ecim BHMMaTeIbHO
paccMOTpeTh M300pakeHHe, ITOoJlydaeMOe Ha CTeHe IIpU IIo-
MOILM JIMH3BI, TO JIETKO 3aMETUTh, YTO OHO PE3KO TOJLKO
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Mo cepelArHe M pacIUibiBYaTO K KpasgMm. CKOJIbKO Obl HU CTa-
paThcsl TONMYYUTh pe3Koe H300pakeHue Mo Bcei TUIoLIAIu,
39T0 He ypacrtcs. [eny MOXHO MOMOYb, YMEHbIAasl BEJIUMYUHY
OTBEPCTUSI, 4Yepe3 KOTOpOe MPOXOJUT CBET. DTO MOXHO Clie-
JlaTh, TIOCTaBUB Iiepel JIMH30M KyCOK YE€pPHOM OyMaru ¢ BbI-
pe3aHHBIM B Heill HeOoablIMM OTBepcTheM. KM3o00paxkeHue
cpa3y cTaHeT Oojiee pe3KuM, HO 3aTo M 0Oojiee TEMHBIM.
BcriomMHuTe, 4TO 3TOT OMBIT MBI TPOMETBIBAIM U 03 O0BEeK-
THWBa, TMpaBAa, Mbl HE YMEHbIIAJIU, a YBEJIWYMBAIU OTBEp-
cTue, mojiydyasi TIpd 3TOM CBETJIOE, HO pacIlibiIBYaToe M300pa-
>KEHME.

B coBpemenHoli oTorpacduyeckoil TEXHUKE HUKOrIa He
MPUMEHSIIOTCSI OOBEKTUBBI, CIEJaHHbIE W3 OMHOM MPOCTOMU
JuH3bl. Haima mnpoMBIIUIEHHOCTh CO3Ma€T OOBEKTUBHI U3
TpEX, LIECTM U HaXXe BOCBMM JIMH3. Takue OOBEeKTUBBHI HaxKe
MpU TIOJTHOM OTKPBITOM  OTBEPCTUM [alOT CBETJIOE, pE3KOoe
n300pakeHue MpeaMera.

OOBEKTUB XapakKTepu3yeTrcsl (DOKYCHbIM pPACCTOSIHUEM U
cBerocwioii. MOKycHOe pacCTOSIHME PaBHO PACCTOSIHUIO OT
00BEKTHBAa [0 IUIACTMHKM, KOIJa pe3KOCTh YCTaHOBJICHA IIO
ymaa€HHoMy IipeaMery. MOKyCHOE pacCTOSIHME BhIpaXKaeTcs
B MWUIMMETpaxX IJis MaJleHbKMX OOBEKTHMBOB M B CAHTHMET-
pax njsi OOJIbIIMX.

Ecmu pasmemuTh BemumHY (POKYCHOTO pacCTOSTHUS —Ha
IMaMeTp OOBEKTWBA, TO TIOJNYYMTCS YHMCIIO, Ha3bIBAEMOE CBe-
TOCWION OOBEKTUBA.

Hamnpumep, ecnmn paccTosiHUE A0 IDIACTUHKM PaBHO AECSITH
CaHTMMeETpaM, a AuaMeTp OOBbeKTHBa—aIBa CaHTUMETpa, TO
CcBeTOCW/Ia OOBEKTHMBA paBHa IIATH. B TeXHMKe IPUHSITO 000-
3HayaTh cBeTocmay Tak: 1 : 5. Uem cBeTocwibHee OOBEKTUB,
TeM OH ymoOHee mjisg ¢ororpada, IMOTOMY YTO CBETOCHIIbHBIA
O00BEKTUB IIPOITyCKaeT MHOIo cBera, Ho omHOBpeMeHHO, 4eM
CBETOCWIbHEE OOBEKTUB, TEM OH HOOPOXE, TIOTOMY 4YTO €ro
TpyAHEE M3rOTOBUTh. YacTo MMEHHO OOBEKTUB SIBJISICTCS
caMoOii JOpOroil 4acThio (poToarapara.

B Hacrosiiee Bpemsi MPUMEHSTIOTCSI OOBEKTUBBI CO CBETO-
cuto 1:8; 1:6,3; 1:451:35, 1:28 u maxe 1: 15,
M3TOTaBJIMBaeMble Hallleli TMPOMBIIUIEHHOCThIO. Pa3Mmephl Ta-
KX OOBEKTMBOB  CaMble  pPa3JIMUYHble — OT HECKOJbKHUX
MWUIMMETPOB IO  JIECSITKOB ~ CaHTUMeETpoB. OrpoMHble
O0BEKTUBBI IS  a3pOoOTOCHEMKHU BECST A0 MBYX JECITKOB
KWJIOTPaMM.
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b. Inacdparma

JuacdparMoii Ha3bIBaeTCs MPUCITOCOOJICHUE, TTO3BOJISIIONICEe
YMEHbBIIATh CBETOCWMIy OOBbeKTHUBA. YuTareslb MOXET CIIpO-
CUTb, 3a4e€M 3TO HYXHO, Belb P 3TOM YMEHBIIAETCS KOJU-
YeCTBO CBeTa, CTOJb KeJlaTeJqbHOro mjs gororpada?

Hy, a eciu mpu cbhEMKe HMeeTcsl M30BITOK cBeTa? BOTo
TOXE TUIOXO OT30BETCS Ha KauyecTBe IMOJy4aeMOro HM300paxe-
Husa. Ho meno He Toabko B aToM. B ombITax ¢ aMH30M U
JIUCTOM Oefioii OyMaru JIETKO 3aMETUTb, YTO PEe3KOe M300pa-
JKEHME OKOHHOTO TMeperuiéTa TMojydaeTcsl Toraa, Koraa HU30-
OpaxeHue TMpeaIMeTOB Ha yiulle jaejaeTcss HepeskuM. Kax-
IIbI  pa3 TIPUXONUTCS TMepeaBUIaTh JMH3Y, 4YTOObl CliejaTh
BUAMMBIMU TIOC/IeOBaTEbHO 00a u3o0paxkeHus. Eciam 1mo-
BTOPUTH  TIPEABIAYIIMA OMBIT C YMEHbIIEHUWEM OTBEPCTUS
JINH3bI, TO MOXHO 3aMETWUTh, YTO TPU MaJOM OTBEPCTUM U
OKOHHBIA TIEPEeTUIET, W TpPEeIMEThl Ha VYJIWIE TOJTy4aloTCs
OJIMHAaKOBO pe3KuMu. Portorpadbl TOBOPST, YTO MPU YMEHb-
IIEHUM OTBEpCTUs OOBEKTUBA, MpU AuacdhparMMpOBaAHUMU €ro,
yBeJIMUMBAETCsl TIyOuHa pe3kocTu. [Ipu 3ToM M Onusiexa-
1IMe TIPeIMETbl, W YOAJEHHBIE BBIMJISOIT OAMHAKOBO YETKO.

HOnsa ¢dororpacha >T0 ObIBaeT WHOIIA OYEHb BaXHO.
IIpencraBbTe, 4TO HEOOXOONMMO CHSITh  CTpeJiKa, BeIyIIero
OTOHb IO MMILIEHW, U TPUTOM TaK, YTOObl U CTpPEJIOoK,
M MMUIIEHb TOJYYUIMCh Ha CHUMKE JOCTaTOYHO YETKUMU U
peskumMu. Ho cTpenok HaxomuTcss B HECKOJbKMX  MeTpax,
a MMIIEHb — B JeCSITKax MeTpoB. BoT B 3ToM ciyyae wu
HY>XHO CHUMaTh C CaMbiM MaJbIM OTBEPCTUEM OOBEKTHUBA.
HyXHO TOJMBKO MOMHUTH, YTO YeM MEHbBIIE OTBEPCTUE OOb-
eKTHBa, TeM OOJIbllle IO BpeMEHW IOJKHA ObIThb BblAEpPKKa,
4yToObl CBET MOI' OKa3aThb JOCTATOYHOE JEWCTBHE Ha CBETOUYB-
CTBUTEJIBHBIN CIIOWA.

Jwnacdparmbl COBpeMEHHBIX (POTOANIapaToB YCTPOEHHI Clie-
nyomyM obpazoMm (puc. 12). bonbllioe KoJM4YecTBO TOHKUX
CTATBHBIX JMCTOYKOB (1, 2, 3 m T. I. — Ha PUCYHKE IOKa-
3aHbl TOJIBKO CEMb), TEPEKPhIBAIOIINX IPYr JApyra, YyKpem-
JieHbl Ha 1uTtudTax, Haxoasiuuxcss B Kojblle (4). BHelHee
KOJIblIo (5) — MOABUMXKHOE; TpU TIEPEABIKEHUM €ro 3a py-
KOSTKY (6) B HaIpaBJICHHM CTpPEJIOK MOXHO 3acTaBUTh BCE
JINCTOYKY JTMOO OTHOBPEMEHHO CXOAMThCS KOHIAMHU K LIEHTPY,
MO0 pacXoAuThcsl K OKPYXHOCTU. B mepBoMm ciyyae ILieHT-
pasibHOEe OTBepcThe OyleT yMEHbIIATbCs, a BO BTOPOM —
yBeTMYUBaThCs. 1O, YTO OTBEPCTHUE TMOJYyYaeTCs HE KPYIJIbIM,
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a MHOTOYTOJIbHBIM — IIPaKTUYECKM He HMMeeT HUKAKOIo 3Ha-
YEeHUsI.

Dr1a nuadparmMa Ha3bIBAETCS <«APUCOBOI», OT JIATHHCKOTO
CJIOBA «MPHUC», 4YTO 3HAYUT <«PaLyXHbI», IOTOMYy 4YTO OHa
II0 CBOEMYy [CHCTBMIO OYE€Hb HAIIOMMHAET paayXHYyl0 000-
JIOuKy Hamrero rjaza. [locMoTpuTe Ha 3padyoK 4YesoBeKa,

Puc. 12. Cxema ycTpoiicTBa MPUCOBOI Auadparmsl:

1, 2, 3—crajbHble TUIACTUHKW, 4 — HEMOJBMXXHOE KOJIBLIO CO
mrudTaMu; 5 — BHEIIHee TMOABMKHOE KOJIbLO; 6 — PYKOSITKA
KOJIbLIA

CMOTPSIIETO TO Ha JIaMITy, TO B TeMHOTy. BBl yBumuTe, 4TO
pamyxHas 000j0YKa IJIa3a TO COKpalllaeTcsi, TO pacllu-
psieTcsl, PUUYEM OTBEPCTHE 3pauyka TO YMEHBIIAETCS, TO YBE-
JIMYUBAETCH.

Hpucosbie auadparMbl MOMeENIAlOTCI B (oToammapare
MEXOy JHWH3aMU OOBEKTHBA. Ha BHEILIHEM KOJIbLIE
mradparMbl OOBIMHO 0003HAYAeTCsT CBETOCHIIAa OOBEKTHBA
IpU Pa3TNIHOM ITOJIOKEHUN PYKOSITKH.

B. 3arBop

OOBeKTHB (poToarmapara OTKPHIT BO BpeMsI HABOIKM Ha
pe3kocTh. Bc€ ke ocrajibHOE BpeMs OH 3aKpPBIT BIUIOTH J0
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caMoro MOMEHTa ChEMKHU. ISl OTKpBIBAaHUS M 3aKpbIBaHUS
O0BEKTHBA CIYXWUT 3aTBOP.

B HacTosiee BpeMsl 3aTBOp IIPEACTaBIsIeT COOOM 10-
BOJIbHO CJIOKHOE MPUCITOCOOJICHUE, HalOMMHAoIIee COoO0OoM
yacoBOM MexaHM3M. B camom nene, K 3Toi 9actw (poToamria-
para TpembSBISTIOTCS OYeHb CJIOXHBIE M MHOTIOOOpa3HbIE
TpeboBaHusa. IIpocThIM HaXMMOM KHOIIKM OH JOJKEH OBITh
TO OTKPBIT, TO 3aKpbIT, OH HOKEH 00ecIeurnBaTh ChEMKY
¢ MOoOOW BBIIEPKKOM M TO3BOJISIT CHMMAaTh MOMEHTAJIBHO,
B HMYTOXHBIC ITOJM CEKYHIBL

CoBeTcKasl IMPOMBIIUICHHOCTb ITOJIHOCTBIO OCBOMJIA M3TO-
TOBJICHME 3TUX TOYHBIX MAaJE€HBKMX MEXaHM3MOB.

B xoHcTpykiusx Qororpadpuyeckux —amnmapaToB  IIpUMe-
HSIOTCSI IBE CHCTEMBI 3aTBOPOB:. IIEHTPAJbHBIII W INTOPHBINA.
LleHTpanbHBIA 3aTBOP MOXOX IO YCTPOHCTBY Ha muadparmy,
B HEM TaK e CXONSITCSI U PacXOomsATcsl IBe WIM TPU TOHKUE
CTajibHbIE TUIACTUHKHM, OH TaK € ITOMEIIAeTCSI MEXIy JIMH-
3aMH O00beKTHBa. HO 3TM IIACTMHKM CXOOITCS TIOJTHOCTHIO
TaK, 4TO COBCEM 3aKpPbIBAlOT OTBEPCTHE OOBEKTHMBA 3aTBOPA.
ITpyXWHHBIA MeXaHW3M, NEUCTBYIOUIMIA TPU HaXaTUU DPbI-
yara, TO3BOJISIET IIOYTU MIHOBEHHO pa3BOAWUTh M CBOOUTH
K cepemuHe 3T IUIACTUHKMU.

Ha ompaBe oObekTMBa WMEIOTCS IIIKajla W yKa3aTelb,
MepecTaBiIsAs KOTOPHIi MOXHO IIOMy4aThb Pa3iIMYHBIE CKOPOCTH
JIeCTBUS 3aTBOpA. Ha mkage OOBIYHO WMMEIOTCS MACJICHUS,
0bo3HavaroLne /237 1/307 /100 " /250 9acTh  CEKYHIDL.
IlocTaBuB ykaszarenb Ha JioOOe NeleHWE M HaxkaB Ha pblyar
3aTBOpa, MBI IIPOM3BEAEM CBEMKY C YKa3aHHOM CKOPOCTBIO.

Ha mkane mmeercss nejieHue, o003HaAYeHHOE OYKBOMl «B».
Ecnu moctaBuTh yKaszaTedb Ha 3TO AeJeHWE U HaXaTh pbl-
yar, TO 3aTBOP OCTAHETCS OTKPBHITHIM JO TeX II0p, ITOKa PbI-
yar He Oymer ormymieH. Eciy Xe IoCTaBUTh yKa3zaTeldb Ha
nmeiaeHue «I», TO 3aTBOP OCTAHETCSI OTKPBITHIM M IIOCJIE OTIIY-
CKaHMSI phblUyara; HYXHO elI¢ pa3 HaxaTb Ha pbIyar, 4ToObI
3aTBOp 3akpblicd. Bor Takum 00pa3oM, IIOJIB3YSICh ycCTa-
HOBKOIl Ha 3T JeJIeHUs, CHUMAIOT C JIIOOOM ITPOIOJIKUTEIhb-
HOCTBIO BBIICPXKKH.

LleHTpanbHBIE 3aTBOPHI MMEIOTCS BO MHOIMX CHCTEMax
Hammx ¢oToanIapaToB, Hampumep, B ¢oTroanmapare «JIroom-
TeMb> U yXe ycTapeBIIeM, HO XopolleM ammapate «®Poto-
KOp».

ITopHbIil 3aTBOp, M300peTEHHBIN emi€é B 1883 romy pyc-
ckuMm ¢ororpadom C. A. KOpkoBCKMM, TTOMENIAETCS HE MEXKIY

32



JIMH3aMU OOBEKTUBA, a Tepea caMOi TUIACTUHKOW WM TUIEH-
KOi1, M YCTpoeH coBceM Io-apyromy. Ha puc. 13 m3zoOpaxkeHa
cxeMa Takoro 3aTBopa. Ilepenm oTorpaduyeckoil TIIacTUH-
koit (1) Haxomsarca nBa Banmuka (2, 3). Ha ommH u3 3Tmx
BaJIMKOB HaMoOTaHa IlTOpka (4), cieJaHHas OObIYHO U3 IpOo-
PE3VHEHHOU CBETOHENpOoHUIIaeMoi TKaHu. KoHer mropku 3a-
KpEIUIEH Ha JPYrOM BaJlUKe.
B mropke wumMeercss Tpopesb
(5). Ha cxeme 3aTBOp mM300pa-
KEH B B3BEAEHHOM COCTOSIHUM.
Ilpu HaxxaTnu CIyCKOBOTO MpU-
CITIOCOOJIEHNSI 1IITOpPKAa OBICTPO
repeMaTbiBaeTcs ¢ Banuka (2)
Ha Banuk (3). Ilpu sTOM mpo-
pe3b B ILUTOPKE TMPOXOAUT Te-
pen ¢ororpadpuuecKo  IIIa-
CTMHKOI, KOTOpasi TaKuM o0pa-
30M TIOJBEpraeTcsl 3acBeuuBa-
HUIO 4epe3 00beKTuB (6).
Kak  MeHATHP  CKOpOCTH
IITOPHOTO 3aTBOpa TIpU  MO-
MeHTaTbHON  cBheéMKe? [dnsa
9TOr0 CYILECTBYIOT JBa Mepo-
npusTtus. IlepBoe 3akiouyaer-
Cs B U3MEHEHWM LIUPUHBI MPO-
pesn. YeM yxke Ipope3b, TeM Puc. 13. CxeMa yCTpOiicTBa IITOD-
MeEHbIlIee KOJIMYSCTBO BpEeMEHU HOro 3aTBopa:
GyleT 3acBEuMBATbCSA KaKbIA [ - WIACTIKa: 2 3 0 pasuicit; 4= uitop-
Y4acTOK IJIACTUHKU MpU TMpo- ™HB
XOXIEHUW  Tpope3u  Tepen
Heto. B coBpemeHHBIX oToKamepax IIMPUHA IHEIU MOXKET
OBITb M3MEHsIeMa TP ITIOMOIIM TIPUCIIOCOOJIEHMI, HaXOoms-
IIMXCS CHapyXu amnmnapara. Bropoit crocod yBenunyeHust
CKOPOCTM 3aTBOpa — YCWJIEHWE HaTSKeHUS]  TPYXKUHBI, Te-
peMarbiBatolleld JieHTy. YeM cuiibHee HaTsSHyTa TIpyXWHa,
TEM OBICTpee TIPOMENTbKHET TIpOpe3b Iepen  IUIAaCTUHKOM,
TeM ObIcTpee OyIoeT IpouM3BedeHa CheéMKa. B HacTosiee
BpeMsl 3aTBOPbl YCTPOEHBbI TaK, UYTO CHUMAIOUIEMy OOBIYHO
HE TIPUXOOUTCS JAyMaThb HM O ILIMPWUHE IIEJW, HU O HaTs-
JKEHUM TPYXUHBI: BCE 3TO  BBHIMOJHSIETCS  aBTOMaTUYECKU
MpY YCTAaHOBKE YKaszaTessl IlepeMeHbl CKOpPOCTel Ha COOT-
BETCTBYIOILIEE JeJIEHUE.

Kakoii ke 3aTBOp JIydille, HEHTPaJbHBIM WIM INTOPHBINA?
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Ha stoT Bompoc Henb3sl maTh OIpedeJ€éHHOro oreTa. Bcé
3aBUCUT OT TOrO, B KaKMX YCJIOBUSIX OyIeT MCITOJIb30BaH
¢oTorpadpuyeckuii arnmnapar.

st ¢cb€MOK C BBIIEPKKOW Oe3pa3IMyHO, C KaKMM 3aTBO-
poM oHM TIipom3BopdaTca. Ecim e MBI CHMMaeM KaKoi-HH-
Oyab OBICTPBINM IIPOIIECC, TO HYXKHO 3HaTh, YTO MHUHHUMAaJIbHAs
BKCIO3ULIMS JUISI LIEHTPAJIbHOTO 3aTBOpa OrpaHUYMBACTCS
cefyac OOBIMHO '/,—'/y, JOTAMU  CEKyHAbL JJIsl MOMeEH-
TaJbHBIX CHEMOK OBICTPONBIDKYIIMXCS IIPEIMETOB B HACTOSI-
mee BpeMs ororpadbl IPEANOYMTAIOT INTOPHBIE 3aTBOPHI,
TaK KaK OHM TO3BOJISIIOT TMOJyYaTh 3KCIMO3WIIMU MEHbIIE, YeM
'/ oo JOJISI CEKYHIBL. 3aMEThTE TaKXe, YTO MpU  MPOXOXK-
IEHUM Tepen IUIEHKON (IUIACTUHKOM) IIPOpe3H IUTOPHOIO 3a-
TBOpa OOBEKTUB BCE BpEMSI OTKPHIT IIOJHOCTBIO, MCIIOJIb-
3yeTcsl €ero TIojHasi CBeTocwia. Y LIEHTPaJbHOTO 3aTBOpa
BO BpeMs OTKPBIBAaHMSI M 3aKpPbIBAaHMSI OOBEKTMBA IIPU MO-
MEHTaJIbHO CBhEMKE CBETOCHMJIA €ro TO YBEJIMYMBAETCS 10
HanOOJIBIIIET0 3HAYeHWs, TO YMEHBIIAETCS O IIOJIHOIO
3aKpBITUSI TUIACTMHOK 3aTBopa. TakuM 00pa3oM, TMpU OIHOM
N TOM Xe CKOPOCTM CHEMKM Ha IDIEHKY IIOMameT OobIle
CcBeTa B Ciy4yae MNpHMEHEHHUs INTOPHOTO 3aTBOpa.

I'. Bugouckareib

Bo Bpemst Benukoit OtedecTBEeHHOII BOIHBI OBUIA CIydau,
KOrJa Hallli MapTU3aHbl, HE WMesl TIPULEIbHBIX TPUCIIOCO0-
JIEHWIi, HABOJWJIM CBOM TMYIIKW Ha 1ieJib, CMOTPSI MIPSIMO 4Yepe3
KaHajJ cTBoja. B TakoMm e TojiokeHWW Haxomwsics Obl (o-
Torpad, ecimd Obl y HEro He OBUIO IPUCIIOCOOICHMIA OISl
HaBoaku oToamnmapara. Xopoilo, eciu y ¢ororpada
MMeeTCcsl KaMepa C MaTOBbIM CTEKJIOM M €CJIM CHUMAaeMblid
00beKT HemonBukeH. Torma ouyeHb TOYHYIO HaBOJAKY Ha
MpeaMeT MOXHO cIenaTh M0 MaTOBOMY CTEKJIy, MOMEIIEH-
HOMY Ha MeCTO IUTacTUHKM. HekoTopble U3 4yuTaTenei,
BEPOSITHO, TIOMHST, YTO paHblIe ¢dororpad IPpUXOIUI ¢ OOIb-
M oToanmnapatoM M TPEHOXHUKOM, YCTaHaBJIMBald 3TO
COOpYX€HHE TMPOTUB CHUMAIOILETOCSI U, 3aKPBIBIIUCH YEPHBIM
CYKHOM, HaBOIWJI armapar.

Ho Ttenepb 3TOT croco® MNPUMEHSIOT TOJBKO TIPU ChEMKE
B €MOKONHOI OOCTaHOBKE M TOJBKO MpU ChEMKE Ha IIACTUH-
kax. Ecom ¢oroanmapar 3apsikeH IUIEHKOH, TO Ha €€ MecTo
HUKaK Helb3s TOMECTUTb Ha BpeMsl MaToBO€ CTEKJO, Na U
3aJHUE CTeHKU Kamep He Bcerga oTKpbiBaioTcsl. Kpome Toro,
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TOHSATHO, YTO TIpU ChEMKE IBWXKYIIETocs TIpeaMeTa HEBO3-
MOXHO OIHOBPEMEHHO YJIOBUTb CHUMAEMBbIA OOBEKT Ha Ma-
TOMOE CTEKJIO, HAaBECTM HA PE3KOCTh, 3aMEHUTH CTEKJIO Kac-
CeTOl C TUIACTMHKOM WIM IUIEHKOM U IIPOM3BECTH CBEMKY.

Puc. 14. Cxema Bunouckartesisi, yKperui€HHOro Ha ¢hoTo-
anmnapare:

1 — HawIOHHOe 3epkajiblie; 2 —MaTOBOE CTEKJIO WIM JIMH33;
3 — doroanmapat

Jist HaBOAKM Ha TIpeaMeT B KaxaoM c¢oToarmapaTe
MMeeTCsl TpUIIebHOE IPUCIIOCOOIeHe, Ha3blBaeMOE BHUIO-
uckarejeM. QOueHb 4acTo, OCOOEHHO B Kamepax CTaporo
obpaszua («PoToKOp»), BUIAOUCKATE/Ib IIPEACTABISIET COOOI1
MaJieHbKMI ¢hoToamnmapar, TOJbKO Oe3 3aTBopa C MaTOBBIM
CTEKJIOM WIM YBEJIWYUTEIbHBIM CTEKJIOM I103aad OOBbEKTHBA.
Takoit BUmoMckaTenb B paspe3e M300paxEéH, Ha puc. 14.
Y100l MOXHO OBLIO BUAETh M300pakeHUE, CMOTpPS Ha BMIO-
UCKaTelb CBEpXy, JIydd CBeTa, KaK 3TO BUIHO Ha PUCYHKE,
OTpaXxaloTcsl OT HAKJIIOHHO ITOCTaBjJeHHOro 3epkaiblia (1) u
TOJIbKO TIOC/Ie 3TOr0 TMOMaJalT Ha MaToBOE CTEKJIO WU
qmH3y (2). Bumomckarenb ykpelniéH Ha oroarnmapare (3)
TakUM 00pa3oM, YTO €ro och IMapajieibHa OCU TJIaBHOU
KaMmephl. Bc€, yto BMIHO B BUOOMCKATeNle, TOJYYMTCS Ha
TUTACTUHKE WM TUIEHKE.

Ho Takoii Bumouckareiqb HMMeET OCHOBHOM HEIOCTAaTOK:
B HEro HYXXHO CMOTpPETb CBEpXy, Jepxa doroamnmnapaT Ha
YPOBHE TpyAu. 3HAYUT U ChEMKA OyaeT MPOUCXOIUTb UMEHHO
C DOTOW BBICOThI, YTO HEMPaBUJbHO, TaK KaK HOPMaJIbHO OHa
JIOJIKHA COBEpIIaThes C ypoBHS Tj1a3. [loatomy B coBpeMeH-
HbIX BUIOMCKATENsIX He JeJlaloT HaKJIOHHOIO 3epKajblia,

35



a CTaBAT YBEJWUMUTEJIBHOE CTEKJIO IIPSIMO C€3aad OOBEKTHBA
BUIONCKATENI. D10 3acTtaBisgeT Qortorpada TpHU ChEMKE
NOOHMMAaTh KaMepy OO YpOBHSI TIJla3 U TakKuM 0Opa3oMm
Npou3BOAUTL  (oTorpacupoBaHue C TPaBUJIBHON  TOUYKU
3pEHUS.

CymectByloT W Apyrue, 0Oojee IIPOCTbie  KOHCTPYKIIAN
BUAOMCKATEIE, HAalTOMMHAIOIIYE IIPUIICIbHbBIE MPUCIIOCO0Ie-
Hus. B Takux Tumax BuAoMcCKaTeJeil HET OITUYECKOH CH-
CTEMBI; BCE YCTPONCTBO COCTOMT M3 MYIIKM M pPaMKH, YKpe-
IUIEHHBIX Ha Kopmyce oToariiapara.

J. TIlpucnocoOneHus1 1isi HABOIKM HA PE3KOCTh

s moimydeHUsT pe3Koro M300pakeHUsl OO0OBEKTUB (HOTO-
anmapara JOJDKEH HaXOOWThCs Ha CTPOro  OIpPeacIEHHOM
pacCTOSIHUM OT 3amHell CTEHKM KaMepbl, LIe IIOCJe HaBOAKK
OymeT momellieHa QoTorpaduyeckasl IUIacCTUHKA. B crapuHy,
Ja U TENEpb IIpU C’béMKe HETIOABM2KHBIX ITPEAMETOB HaBOIKa
Ha pe3KOCTh NeaeTcsl II0 MaTOBOMY CTeKJIy, IIOMellae-
MOMY BMECTO 3afHeil CTeHKH KaMmephl. IlepenBurasi oObeKTHB
WM 33JHIOI0 JOCKY Kamephbl, ¢dororpad noOuBaeTcs Mojyde-
HUS DPE3KOro M3o0paxeHUss Ha MaToBOM cTekie. Ilocie Ha-
BOIKM CTEKJIO 3aMeHsSeTCs (POTOIIaCTMHKOM, W ITPOM3BOIUTCS
ChEMKA.

CoBepIlIeHHO SICHO, YTO 3TOT I'POMO3IKUIA CIIOCOO HE IIpH-
MEHVMM IIpM ChEMKE OBICTPOABILKYIIMXCS IpeaMeToB. Hembas
JIM 3apaHee HAHEeCTM Kakue-HMOyIb [eJICHUSI Ha IepemaHeil
MOABMXKHOM Jocke poToamniapara WM Aaxe Ha olpaBe 00b-
€KTHBa, YTOOBI IIOTOM, 3Hasl PacCTOSIHME [0 CHHUMAaeMOTO
IpeaMeTa, cpa3y, He CMOTpsI JaXkKe Ha MaToOBOE€ CTEKJIO, yCTa-
HaBJIMBaTh OOBEKTUB Ha PE3KOCThH?

Ha, Tak cmenaTb MOXHO, M 3TO 4acTo paejaercsd. Ho
3leCh BO3HMKAET HOBOE 3aTpydHEHHME: KaK OIPEIe/sTh pac-
CTOSIHME J0 CHMMaemoro Iipeamera? Ha rna3 ompeneautb
pacCTOSIHME C TOYHOCTBIO, JOCTATOYHOM JISI TOJYYEHMUS pe3-
KOro n300paxkeHusi, ObIBaeT mHorma HeJjerko. CylIecTBYIOT,
MpaBaa, MajieHbKHME IPUOOPUYMKUA — JAIbHOMEPHI, ITO3BOJISIIO-
IIYe y3HAaTh 3TO PACCTOSHHUE.

B takom ciyyae ¢ortorpad DoKeH CHavala ONpelc/INTh
paccTosiHMe TIpUA IIOMOIIM JajlbHOMEpa, IIOCTaBUTh yKa3aTeslb
Ha OIlpaBe OOBEKTMBA WIM Ha JOcKe (OTOKaMepbl Ha COOT-
BETCTBYIOIIyI0O ILM(PPYy M 3aTeM YXe IIPOM3BOAUTH (HOTO-
cbE€MKY. HyXHO 3aMeTuTbh, YTO 4YeM OOJIbIIIE PACCTOSIHUE IO

36



CHMMaeMOro ITIpeAMeTa M 4YeM MeEHBIIe pa3Mep oToarnia-
paTra, TeM C MEHBIIEl TOYHOCTBIO MOIYT OBITh MPOU3BEICHBI
BCE OTU BBIYUCIIEHMUSI.

Ho B Hacrostimee BpemMs M 3TOT CITOCOO HAaBOIKHM YKe
KaxeTcs HecoBeplleHHBIM. Potorpad He JMOONT 0OpeMEHSITh
ce0s1 pa3IMYHBIMU M3Me- p
pUTEJILHBIMUA ~ TIpUOOpa- e ————
MM, a TIpeAITouMTacT pa- T\
0oTaTh C aBTOMaTH4Ye-

CKUMHU  IIPUCIIOCOOICHU- \
aMu. B nHammx cospe- 7 \ 7,
MEHHBIX ¢doTokamepax
«MockBa-2», «D3]1», \
«Knes» OITUYECKHIA '
TaTbHOMED HeTrocpe/I-
CTBEHHO COECIMHEH C Me- .
XaHU3MOM, IepeaBUTaIO- \

MM OOBEKTHB.
YopouigHHag — cxema
Takoro panbHOMEpa M30- l
OpaxxeHa Ha pwuc. 15.
[TpencraBbTe cebe, uTO 3
B Touke I Haxomurcsi J0vexmus P
Halll IJ1a3 U Mbl CMOTpUM
MpsSIMO  Ha TIpPEeIMET, Ha-
xonsmuiica B Touke II.
HanpapneHnue sydeii cBe-
Ta, UOYIIUX K HaMm, 000-
3HAYeHO CcTpeilkamMu. B

MexaHu3Me Qoroarnmnapa- pyc. 15 Cxema, NOSCHSIOLAs yCTpOii-
Ta, Ha OyTW Jy4ya CBeTa, CTBO  JajlbHOMepa  JUIi  HABOIKH

I r

TMOMEILIEHO MaJIEHbKOE r Ha pE3KOCTb: -

_ — TOYKa, B KOTOpPOMU ITOMCIIACTCS TIJias, —
MOJIYIIPO3pavyHOe 3€P-  npenmer; 11,—BTopoe n300paxeHue mpeiMeTa;
KaJblie 3]’ MOTYIIee I10- 3,—MoABMXKHOE 3epKaJblie; - OCb 3€pKaJibLia;

— pbluar, CBSI3IBAIOLIMI 3EPKAJIbLE C ONpa-
BOpa4YMBaTbCsl OKOJIO OCHU  Boii 00beKTHBA; 3, — HEMOIBIDKHOE 3epKalblie

O. K 3epkambiy npu-
KperuiéH pbryar P, cBs3aHHBIN C ONMpaBoil 00BbEKTHBA.

Tak kak 3epKajiblie TOJYNMPO3payHO, TO JyYd OT TIpe-
MeTa TIPOXOSIT yepe3 Hero B Haml ria3. Ho oHu umyt u 1o
JIPYTOMY HaIpaBJeHMIO, OTpaxasich OT HEMOIBWXHOIO 3ep-
Kanbla 3,, M Toxe nomagaloT B m1a3. Korma 3epkaibua
HaxoAdTCsl B TaKOM TMOJIOXEHWW, B KOTOPOM OHU H300pa-
JKEHbl Ha PUCYHKE CIUIONIHBIMU JIMHUSIMU, 00a M300paKeHUS
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MpeaMeTa CJIUBAIOTCS B OJHO W Mbl BUAMM IMpPEIMET, KaKUM
OH eCTb Ha caMoM JeJe.

Ho crouT TONABKO 4yThb-4yTh MOBEPHYTh MOJYIMPO3pavyHOE
3epKayiblle BOKpYr ocu O, yCTaHOBUB €ro B IOJIOXEHUE, IIO-
Ka3aHHOE MYHKTUPOM, TO OAWH U3 Jydell (ITOKa3aHHBIX
MMyHKTUPHBIMM CTPEJIKaMU) TOJDKEH OyleT WTTH YK€ IO He-
CKOJIBKO JpYrOMYy HAIpPAaBJIEHUIO, YTOOBI TMOINACTh B HAll
ra3. B aToM ciyyae HaM ToOKaxeTcs, 4TOo M300paxkeHue
npeaMera Kak Obl  pa3ABOWIOCh: OMHO  M300paKeHue
Haxogutcs B Touke II, a apyroe B Touke II,. Ha pucyHke
Bbl Bumurte, yTo Kaxaomy MOJIOXKEHUIO OOBEKTHMBA arrnapara
CTPOro COOTBETCTBYET TOT WM MHOM HEOOJNbIIONW TMOBOPOT
MOJIYIIPO3payHOro 3epKaliblia.

M3 pucyHka IIOHSATHO TakKXKe, YTO M300paxkeHHWe He IBOM-
JIochb, ecau Obl mpeamer Haxoxwicss B Touke I1. 3Haywr,
MpU  OMNpeaesIEHHOM TIOJIOXKEHUU TIOJBMXKHOTO 3epKajiblia
U300paXeHue TIpenMeTa He OyIeT IBOMTHCS TOJBKO TOTMa,
Korma caM TIpeaIMeT HaXOAWTCS Ha OIPeNeJ€HHOM pacCTOs-
HuM. CTOUT TOJIBKO TMpeAMETY MpUOIU3UTHCS K (poToanmnapary
WIK YIAIUThCSl OT HEero, M3o0pakeHue B JajlbHOMepe ceiuac
Xe OymeT pasaBauBaTbCA.

He Hamo mymath, uto otorpacdy mnpuxoautcs AeaTh
Kakue-HuOyab BbluMcleHus. [loBopoTHOe mpucrocobaeHue
3epKajiblia CBSI3aHO CHUCTEMOIl pbIYaroB ¢ TOABMKHOI orpa-
BOIl OOBEKTMBA, M BEChb MEXaHU3M OTPETYJIMpPOBaH TakK, YTO
€CIM B JaJlbHOMEPE BUAHO HE ABOSIIEECs W300pakeHue, To
MOXHO ObITb YBEpEHHbIM, 4TO OOBEKTHMB (HOTOKAMEphl ycTa-
HOBJIEH TOYHO Ha PE3KOCTb.

Becb mpoliecc HaBoAKM CBOIUTCS K TOMY, 4To dortorpad,
CMOTpSl B OKOIIEYKO JajibHOMEepa, I[OBOpauMBaeT OIlpaBy
00bEeKTUBA WIM CHELUATbHYIO HIECTEPEHKY JO0 TEX IOp, IMoKa
n300pakeHue TMpeaMeTa He TMepecTaHeT pa3aBauBaTbhCS.
ITocne aToro ocra€rcsi TONBKO HaXaTh Ha CITYyCKOBYIO KHOIKY
3aTBOpA.

HNnorma noctymaror u  mo-zpyroMy. [lpencrasere cebe,
yto Bbl xotute cdortorpadupoBaTh CIIOPTCMEHA, Oeryiero
Mo HampabjieHuWto K Bam. Jlaxke Tnpu HaJIMYMU TOJBKO 4YTO
OINMCAHHOTO NajJlbHOMEpa HAaBECTHM Ha PE3KOCTb OYIeT O4YeHb
TpyaHo. B oTOM ciiyyae ycTaHaBAMBalOT JAJIbHOMED Ha XKe-
JJaéMO€ pacCTOsIHMe, HalpuMep Ha TSITb METPOB, M CJEIAT
B €ro OKOIIEYKO 3a ABOMHBIM H300paxkeHHMEM HaOeraroliero
crioprcMeHa. B ToTr MoMmeHT, Korma aBe QUIYphl COJIBIOTCS
B OJIHY, HaXXMMalOT CITyCKOBYIO KHOIKY 3aTBOpa — UM CHMMOK
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caenaH. HyXHO TOJMbKO He 3a0bITh B 3TOT MOMEHT IepeBECTU
a3 OT OKOIIKAa JaJbHOMEPa K OKOIIKY BHUIOMUCKATES.
B ¢otoarmapare «KmeB» ycTpaHeHO M 3TO 3aTpymIHEHUE.
B HEM CKOMOMHMpOBaHBLI BMECTE UM JaJbHOMEp, U BUIOMCKA-
TeJIb.

E. Kaccersl

KacceToit HasbIBaeTcsl IIpUCHOCOOJICHME, IIpeaHa3HAYeH-
HOE Ui XpaHEHUS CBETOYYBCTBUTEJIBHOM IUIACTUHKU WIX
IIEHKU BIUIOTb JO MOMEHTa ChéMKHU. B mepeBoge Ha pyc-
CKHII sI3BIK KacceTa 00O3HayaeT «iiiudek». M B camoM feite,
B IUIACTUHOYHBIX (poToammaparax KacCeThl IIPeACTaBIISIOT
CcO0OM TITOCKME SIIIMYKA C BBIIBMOKHOW KPBIIIKOM. TombKO
B CTapyMHHBIX (oToammaparax KacceTbl M3TOTOBISUINCh U3

Puc. 16. Kaccera I TIIaCTHHOK:
1 — s3p19KM; 2 — TMpyXuHa; 3 — Masbl; 4 — KPBIITKA KACCEThI; 5 — IUTIONI

JIepeBa, Telepb e MX IITaMIyloT u3 Metauta. Ha puc. 16
n3o0paxeHa obblyHasg KacceTa. @ortorpaduyeckast riacTUHKA
BKJIAIBIBAETCSI B KAacCeTy  CBETOYYBCTBUTEIBHBIM  CJIOEM
BBEpX M 3aKpeIuieTcsl s3blakamMu (1), Iom KOTophle OHa
nomxkuMaetcs: npyxuHoit (2). Ilo kpasgMm KacceTbl HaxOmsITCs
nas3el (3), B KoTopble BaBuraeTcs Kpelmka (4). Ilpu 3amBu-
HyTOM KPpBIIIKE KacceTa IeIaeTCs COBEPIIEHHO CBETOHEIPO-
HMLIAEMOM.

Ilocne HaBomku ammapara Ha pPe3KOCTb M3  3ajJHei
CTEHKM €ro BBIIBUTAeTCS paMKa, B KOTOPYIO OBUIO BCTaBJIEHO
MaTroBoe CcTekino. B st ke caMple ITa3bl BABUTACTCS Kac-
cera. Ilepem camoii ChEMKOII, KOrga 3aTBOp alllapara 3a-
KPBIT, BBIHMMAIOT KpBIINIKY KacceTbl. IlouemMy e CBeT He
MOXeET IIONAacTh Ha TUIACTMHKY 4Yepe3 Ty Iesb, Kyda BCTaB-
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JIsi1ach Kpblka Kaccetbl? Ha puc. 16 moka3aHo, 4eM JOCTH-
raercs CBETOHENPOHUIIAEMOCTb B 3TOM MecTe KacceThl. Ha
Kpaii KacceTbl HakiieeHa Ilomocka InmOIIa C BBICOKMM BOp-
coM (5). Toub B TOUub Takasl ke IOJIOCKA HaKJieeHa M Ha
3amHell CTeHKe (hOTOKaMephl, TaK YTO TP BABUHYTOM Kac-
ceTe OHM CONpPHMKAcaloTCS APYr C ApyroM. BopcMHKM TKaHM
CO3IAIOT CBETOHENPOHMIIAEMYIO IIperpaay, HO, KOHEYHO, He
COCTABJISIIOT HMKAKOTO TIPEISITCTBUS IJIsI BABWUTAHUST KPBIIKU
KacCeThl.

HyxHo 3ameTuTbh, 4YTO 3TOT CIIOCOO CO3MaHUSI CBETOHE-
MIPOHMUIIAEMOCTH MPUMEHSETCSI B OYeHb MHOTMX KOHCTPYKIIMSIX
¢dotorpamyeckux MpuOOPOB.

Korma kpeimka KacceThl BBIOBUHYTAa, OCTa€TCSI  TOJBKO
MPOM3BECT! CBHEMKY, BHOBb 3aIBUHYTb KPBIINIKY M BCTaBUTH
Ha MECTO KacCeThl paMKy C MaTOBBIM CTEKJIOM.

Hauunaromue @otorpadbl Oeaal0T 4YacTO OLIMOKM Kak
pa3 Ipu 3TOM IPOCTOM Ipolecce CheMKHM. OueHb 4acTo CHU-
MaloT, KOrfga KphIIIKa KacceTbl He OTKphiTa. OyeHb YacTo
BBITACKMBAIOT KAacCeTy M3 ammapaTa, He 3aKpbhiB KpPBIIIKHA
KacceTbl. A ecnmu Qotorpad yxX OYeHb paccesiH, OH MOXET
CHSTh Ha OOHY M Ty X€ IUIACTUHKY HECKOJBbKO TIOPTPETOB
Wi Teizaxeit. [IpoTMB TakuMx OIIMOOK CYIIIECTBYET TOJBKO
OIMH COBET: KacCeTy C MCITONB30BAaHHOM IUIACTMHKOM HYXHO
HEeMEUICHHO BBIHMMAThb M IIpSITaTh B KaKoe-HUOYIb 0co0oe
oTneneHue QyTisipa amraparta.

®doroanmaparsl, IPUCIOCOOJCHHBIE I CBEMKM  Ha
IUIEHKAX, 3apspKapTcs mo-apyroMy. IlnéHka ais ¢oToarma-
patoB «MockBa-2» u <«Jlodutens» MNpomgaéTcsi HaMOTaHHOM
Ha Katymky. OHa HaMoOTaHa BMECTe C JICHTON W3 TUIOTHOM
yépHOil OymMarm M TakuM o0O0pa3oM 3alllyileHa OT AeHCTBUS
cBeta. B ¢oroanmapare ri€HkKa Mo Mepe ChEMKU IepeMaThl-
BaeTCsl C OOHOM KaTylIKM Ha JpYyrylo, MPOXOIs IO paMKe,
cIeJaHHOW B 3amHeil cTeHKe Kamepbl. [InéHka ocraércst Bcé
BpeMsl OTKPHITOI 3a OOBEKTHMBOM M 00 3TOM HE HYXHO 3a-
ObIBaTb, 4YTOOBI, HaXaB CIy4ailHO Ha CITyCKOBOM MeEXaHW3M
3aTBOpa, HE TPOM3BECTM HEHYXXHOro CHMMKa. B ammapate
«MockBa-2» yCTpOEHO TaK Ha3blBaeéMoOe OJIOKMPOBOYHOE
MIPYCITIOCOOIEHNE, HEe ITO3BOJIAIONIEE CaeiaTh BTOPOM CHHUMOK
Ha ODHOM U ToM ke Kaape. Ilociie ch€éMKU IIEHKA OKa3bl-
BaeTcsl MEepeMOTaHHOW Ha Apyrytro KaTymky. OHa 3aluiineHa
OyMakHOW JIGHTOM OT NEeHCTBUS CBETA U MOXET OBITb BbI-
HyTa M3 almapaTa Ha cBeTy. lakuM oOpa3oMm, IJisd 3THUX
alrapaToB HE HYXHO HUKaKUX KaccerT.
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B anmapartax tmna «®3I» u «KueB» HcCHoiab3yercss HOp-
MaJibHasi KWHOIUIEHKA IMpUHOW 35 MwimuMmeTpoB. OTpesku
IIEHKK AIMHON To 16 MeTpa 3apskaloTcsi B KacceTbl. Ha
puc. 17 umzobpaxkeHa Kaccera sl MONOOHBIX TUIEHOK. OHa
MpeAcTaBisgeT coboil LMIMHAPU-
yeckuii  Qyragp ¢ OOKOBOit
menbo (1), Kpast KOTOpoil okie-
eHpl rmomeM. IInéHka 3akpen-
JIIleTCS ONHMM KOHIIOM Ha cTep-
XKHe KaTyluku (2) ¥ Tyro Hama-
ThIBaeTCcsl Ha Heé. KaTymky ¢
IUIEHKOW BCTaBISIIOT B ymisip
TaKMM 0Opa3oM, 4YTOOBI IIIEHKA
BolljIa B OOKOByI 1ieab. Ilocie
9TOrO 3aKPBIBAIOT KPBILIKY Kac-
cetel. CaMo coOoif pasymeercs,
YTO BCE 3TW OIlEpaluu MpPOU3BO-

Puc. 17. Kaccera i me-

HOYHBIX armmapaToB ,, D1 u
ISTCS B TEMHOTE. L Kues*:

B nacrosmiee BpeMA (DOTO- I — menb ¢ KpasgMu, OKJIEEHHBIMU
rpad u36GaBIEH UM OT TpymHO- VHOWeM: 2 — KaTyllKka C NPYXMHOM

2 JUISL 3aKPEIUICHUs] KOHLIA TUIEHKU
CTEN 3apsAaKM KacCeT,— B IIPO-

Jaxe WMEIOTCs TUIEHKM, YK€ 3apsokeHHbIe B JIETKME TUIAcT-
MaccoBble KacceTbl. HyXHO TOJIBKO BCTaBUTH KacceTy B (po-
TOoamIapaTr M 3aKpelnuTh KOHeIl IUIEHKM B CTEPXXHE KaTYIIKU,
Ha KOTOpyl0 IUIEHKa OydeT IepeMaThiBaThbCsd II0 Mepe
cbéMku. Korma miéHka OymeT MCIIOJIb30BaHa, UYTO Y3HAETCS
10 CUYETYMKy, TOMEHIEHHOMY Ha KpBIIIKe (oToarmapara, ee,
HE OTKpHIBas KaMephl, CIIEHUAJBHBIM TPHUCIIOCOOJICHUEM IIe-
peMaThIBaloT obpaTHO B KacceTy. Ilocie 3Toro kaccera Mo-
XKeT ObITh BbIHYTa Ha CBETy M 3aMeHEHa JpYroi.

YutaTenss He DOJDKHO YIMBISATH, YTO MBI TakK ITOAPOOHO
OCTAaHOBWIMCh Ha OINMCAHWM, Ka3aJloCh ObI, TAaKMX IIPOCTHIX
npucrocobdjieHnit, Kak KacceTbl. HauumHaromemy ¢otorpady
00s3aTeIbHO TIpUAETCST MMETh JEJI0 C KacceTaMM M KaTylll-
KaMU IUIEHKM U 3apsKaTh (hOTOKaMEpPY CaMoMy.

6. ®OTOTPAOUIECKUE AIITIAPATBI

ala TPOMBIIIJIEHHOCTh  BBIMycKaeT ororpaduyeckue
ammapaThl  pa3HOOOpa3HBIX CHCTeM. DTO pa3HooOpasme
o0ycoBIuMBaeTcs TeXHUKOU dororpadupoBanus. B Tumnorpa-
(usix, Tme MIrOTOBISIOTCS KiWIlEe [Js MedyaTd, WHOrga Tpu-
MEHSIIOTCSl  (hoToanmaparbl OTPOMHBIX pa3MepoOB, TaK Kak
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B nonurpacduyeckoM TPOU3BOACTBE YacTO MPUXOAUTCS Tepe-
CHAMAaTh OYeHb OOJIBIIME PUCYHKM W depTexku. Kpome
TOIO, B YCJIOBMSIX IIPOM3BOACTBA HE IIPUXOAMTCS IIEPEHOCUTH
amnmapar ¢ MecTa Ha MECTO, M ITO3TOMYy Takasl (poTokamepa
HarlOMMHAET CKopee OOJBIION TSKEIbIH CTAaHOK C MHOIO-
YUCICHHBIMM MaXOBUYKaMU M PYKOSITKAMU YIIPaBJICHMUSI.

bonbie u  TSKENMBIC
KaMephbl TPUMEHSIOT TaKXe
¢otorpadsl - mpodeccruoHa-
JIbl, paboTalolue B CHeU-
aJIbHBIX aTeJibe.

®otorpad - KOppecroH-
JIEHT HYXIaeTcsl B amapa-
T€ HEOOJBbIIMX pPa3MepOB,
MMPOYHOM, KOMITAaKTHOM, MO-
IyIIeM IIepEHOCUTh  BCE
HEB3TOAbl ITOXOTHOM KU3HU.
beicTpoTa  M3roTOoBKU K
JIEeWCTBMIO, OBICTpOTAa Ha-
BOOKM Ha pe3KOCThb U 0e3-
OTKAa3HOCTh pPabOThI  Mexa-
HM3Ma — ONHU U3 TJIAaBHBIX
TpebOBaHMIT K TakoMy o-
Puc. 18 O6mmii Bum dortoamnmapara TOallllapary.

L Jlio6uTens: ®dotorpad - TOOUTEND,

I — cBeTo3amUTHBIE ratopku; 2 — GoTo00b-  OCOOCHHO Ha‘lHHaIOH.IHﬁ,

eKTUB; 3 — 00BEKTUB BUAOMCKaTeNs; 4 —
peluar perymupoBku auadparmei; 5 — mo- IIPEABIABISIET  CBOU Tpe60—

BOJIOK PpEryaupoBOYHOIO KOJiblla 3aTBoOpa;
6 — 3aBOJHOI pBIYar 3aTBopa: 7/ — CIIyCKO- BaHMA K KaMepe. EMy
BOH pHIYar 3aTBOpa OYeHb  XOYeTCs ObICTpee

M3Y4UTh BCE OCOOEHHOCTHU
MexaHu3Ma arfmnapaTa W MOJy4yWuTb TIEPBBI CaMOCTOSITENb-
HbIi CHUMOK. Hallli KOHCTpYKTOpBI YYMTHIBAIOT 3TO, U JIIOOU-
Telbckue  (hoToanmaparbl MPEACTaBISIOT CcO0Ol  CpaBHU-
TEJIbHO TMPOCTblE MEXaHU3Mbl, HaAEXHO NEHCTBYIOIIME Maxe
B HEYMEJbIX pyKax.

Ham HezaueM moapoOHO OMMCHIBATH KOHCTPYKIIMM BCEX
(oToannaparoB, BBIMYCKAEMBIX Halllel MPOMBIILIEHHOCThIO,
TaK KakK TNpu TOKYNKe KaMmepbl K Heil MpuiaraeTcsli OObIYHO
TOJIPOOHBIN TTPOCTIEKT-OICAHUE.

A. @oroarmmapar <«JIroourenn»

B stom ¢oroanmapare mBa ob6bektuBa (puc. 18). Ho
BEPXHUII OOBEKTUB B CbEMKE HE Y4YaCTBYET, a CIYXWUT IS
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HaBOIKM Ha Pe3KOCTb U, KPOME TOTO, SBJISAETCS OOBEKTUBOM
Bumonickaresst. CoOCTBEHHO TOBOpPSI, B 9TOM allllapaTe HMMe-
IOTCS IB€ KaMephl, ITOCTaBIeHHbIe OmHa Ha apyryio. O0e oHM
MPaKTUYECKN HAIlpaBIeHBl B OOHY TOYKY, M II03TOMY, YTO
BUIHO Ha MaTOBOM CTeKJIe BepXHEl KaMepbl, TO ITOJy-
YuTCa TIpU  ChEMKE  Ha
IUIEHKE, KOTOPOHM 3apsiKeHa
HIDXHSIST KaMmepa.

Ha pwuc. 19 ¢otoanmna-
par «JltobuTenb» TIpencTaB-
JIeH B CXeMaTHMYEeCKOM pa3-
pe3e. CBeT OT CHHUMAaeMOIO
nmpeaMeTa  IIPOXOOUT Yepe3
o0bekTuB (1),  KOTOpBIi
JaeT u3o0paxeHue  Ha
mwieHke (2). B BepxHeii ka-
Mepe CBET IIPOXOIMT Yepe3
Takoil ke o0bekTUB (3),
oTpaxaeTcsl OT 3epKaja
(4) v momamaer Ha JUH3Y
(5), B LIeHTpe KOTOpoil Ha-
XOIUTCS MaTOBBIA  KPYXKOK
(6). O6a obOBEKTHBA HaXO-
OSITCST B OOHOU M TOM Xe
oIpaBe M IS HABOOKW Ha
Pe3KOCTh TepeIBUTAIOTCS
BMecTe. TakuM oOpa3oMm,
€CJIi Ha MaTOBOM KPYXKE pyc.

19. CxemaTuyeckuii paspe3
JIMH3bl M300pakeHue IOoy- (¢otoanmnapara ,,JIroouTeab“:

YEHO pe3KNM, TO MOXHO [ — doroobbektus; 2 — mieHka; 3 — 06b-
€KTMB BUJIOUCKATENs, 4—HAKIOHHOE  3ep-

6LITB yBepeHHLIM’ 4YTO OHO Kajlo BHMAOMCKATessl; 5 — JMH3a BUIOMCKA-

GYD.CT pe3KuM M Ha HﬂéHKe Tenast; 6 — MATOBBIA  KPYXOK; 7 — BCIIOMO-
’ raTejbHas JIMH3a [JiId HaBOAKM Ha PE3KOCTh,
Koraa ITOCJICOHAA 1011~ & — CBETO3alMTHbIE IITOPKU

BEPTHETCS OKCIIO3UIMUA.

Hns nHayuHaromiero @otorpaga Bcerga IPUSITHO BUICThb
Ha CTeKJie BUIOMCKaTeNlsl M300pakeHWe CHMMAaeMOro Mpel-
MeTa MMEHHO TOW BEJMYMHBI, KaKyl0 OHO OyneT MMeTh Ha To-
TOBOM CHUMKE. 3JIeChb OH TapaHTMPOBaH OT OILIMOOK Hempa-
BUJILHOW HaBoAKM Ha Tipeamer. HaBomka Ha pe3KoOCTb
obneryaercsd HeOOMbIION JMH30M (7), YKpEeIUIEHHOM B BepX-
Hell YacTM CBETO3AlIMTHBIX CKJIaAHBIX IITOpoK (8) ammapara,
3alllMIIAI0NIET0 MAaTOBOE CTEKJIO OT JIMIIHEro CBETa.
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B ompaBe 00BEeKTMBa HAXOOWTCS 3aTBOpP, ITO3BOJISIONIII
CHUMAaTh KaK C BBIICPXKKOI JIIOOO0I MPOMOIKUTENIBHOCTU, TaK
¥ TIPOM3BOIMTL MOMEHTAIBHYIO CBHEMKY CO CKOPOCTAMM '/,
Vs s e M /ry CEKYHIBL 3I€Ch Xe, MeXIy JHH3aMU
00beKTHBa, WMeeTcsT namadparma, MpA ITOMOIIM  KOTOpPOM
MOXHO WM3MEHSITh CBETOCWIy oObekTMBa oT 1 : 4,5 mo 1 :22.

®otoammapar  «JIlobutenp»  3apsokaeTcs  CTaHTAPTHOM
TUIEHKOM IUpUHOW 6 caHTuMeTpoB. Ha onHoif  KaTyilke
IUIEHKA MOXHO CHeNaTh JBEHAIllaTb CHUMKOB pPa3MepoM
IIeCTh Ha IIEeCTh CAaHTUMETPOB.

b. ®@oroammapar «MockBa-2»

Oror ammapar (puc. 20) mpencTaBiseT COOOM CKIIATHYIO
pyuHylo doTokamepy, 3apsKaloIlylocs IUIEHKon. Pasmep mo-

Puc. 20. Obuwmit Bux doroannapata ,,MockBa-2*:

1 — o0bekTuB; 2 — BUAOUCKATENb (B 3aKPHITOM TIOJOXE-

HUM); 3 — NATBHOMEPHOE YCTPOMCTBO C aBTOMAaTUYECKOi

YCTAaHOBKOIl Ha PE3KOCTh, 4 — pyyKa TIepeBoa IUICHKHU;
5 — cImycKoBasi KHOIIKa

Jy4aeMbIX CHUMKOB — 6 X 9 cM, mpu4yéM Ha OJHOM KaTyIlKe
CTAaHJAPTHOM IUIEHKM MOXHO MOJYYUTh BOCEMb (POTOCHMMKOB.
VY 310if KamMephl YeTBIPEXTIMH30BBIA OOBEKTUB C (DOKYCHBIM
paccrostHieM 11 cMm m cBetocwnoii 1 : 4,5. CBerocmiia 00BbEK-

44



THBa MOXET MEHSTbCA MpU MaMollud nuadparmel ot 1 : 4,5
mo 1 :32. CkopocTh LIEHTPATbHOTO 3aTBOpPA MPU MOMEHTATb-
HOIl CBHEMKE M3MEHSETCA OT ONHOM CEKYHABI 10 '/, Cce-
KyHabl. Kpome Toro, cbéMKa MOXeT ObIThb IpOU3BeNeHa
C J1I00OI BBIAEPKKOIA.

Kamepa «MockBa-2» cHaOxXeHa HaJlbHOMEPHBIM YCTPOIi-
CTBOM JUISI aBTOMAaTUYECKOW YCTAHOBKM Ha PE3KOCTb.

B. ®oroammapar «DD/1»

®otoanmapar «DD/I» oTHOcHUTCS K MasodOpMaTHBIM Ka-
MepaM, BBIMTyCKaeMbIM Hallleli TPOMBIIIJIEHHOCThI0. Pa3zmep
CHMMKa, TOJy4yaeMoro TMpu TIOMOIIM 3TOoro oroarnmnapara,
paBeH 24 X 35 mumumMeTrpoB. KoHeuyHO, Takoil CHHMMOK MO-
KET ObITh HMCIIOJIb30BaH TOJBKO TMOCHE YBEIWYEHUS. 3HA4yuT,
B KOHCTPYKLIMM 3TOW KaMephbl AOJXKHBI ObITh IMPEeTyCMOTPEHbI
BCE YCJIOBMSI, HEOOXOAMMBIE MIJisl TIOJyYeHHs] TOUHOTO U pe3-
KOrO CHHMKA.

®oroanmapar «®3/I» mnpeacrabasger cobOW TOBOJBHO
MPOCTOM, XOPOIIO MPOJAYMAaHHBIA U TOYHBIM MexaHu3M. BHeli-
HUIT BUI ero TIpeAcTaBlieH Ha puc. 21. AmmapaT cHaOXEH
oobekTuBOM (1) co cBerocwioii 1 : 3,5, B BBIIBUXXHOU OIpase.
HaBonka Ha pe3kocTh MOXeT ObITh MPOM3BEAEHa MO IIKaie
paccTtosHuii (2) WaM, 4YTO ynoOHee, NpU TOMOIIM HaJbHO-
Mepa (3). JanbHoMep CBsI3aH MEXaHMUYECKM C BHUHTOBOM
onpaBoii obobekTuMBa. Korma npu moBopoTre pyKosSITKU (4)
n3o00pakeHue IMpeaMeTa B OKOIlIeYKe JaJbHOMEpa MepecTaHeT
JIBOMTBCSI, MOXHO OBITh YBEPEHHBIM, YTO armnapaTr yCTaHOB-
JIeH Ha pe3KocTb. OOBEeKTHMB CHAOXEH muadparMoii, IT03BO-
JISTIOIE yMeHbIlath cBetocuiny ero no 1 : 18. Iuadparma
yrmpaBisieTcsl pblyaroM (5), TIOMEIIEHHBIM Ha TiepeAaHei va-
CTU OIpaBbl OOBEKTUBA.

B stOoM ammapare BMOOMCKATEIb IIPSIMOIO 3pPEHHUS, TaK
YTO CHUMATh MOXHO TOJIBKO C YPOBHS IJjla3, 4TO, KOHEYHO,
npaBwibHO. Ero mepeaHee okomko (6) BUIHO Ha PUCYHKE.

Ha BepxHeit Kpblke ammapaTa pacrloJIOXEHBI PYKOSITKH
yrpaBieHusa. Pydka (7) ciayXuT OTHOBPEMEHHO i1 3aBOJKU
3aTBOpa U I IlepeBoja IUIEHKM. biiaromapst sToMy mpu-
CIIOCOOJICHUIO cIelaTh OBAa CHMMKAa HAa OOHOM UM TOM 3Ke
Kagpe Heab3d. [lom pyukoil mepeBoma IIEHKMA HAXOOWTCS
IicK ¢ peneHusIMU (8). DTO — CUETYMK CHSTHIX KaIpoB.

Korma miéHka HMCIIOJIb30BaHa, TO €CTb CHATHL Bce 36 Kal-
pPOB, BBIKJTIOUAIOT MEXaHM3M IIepeBoJa IUIEHKU ITOBOPOTOM
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pyuku (9) MNpOTUB YacOBOM CTPENKH, BBITATMBAIOT BBEPX I3-
JoBKYy pyuku (10) um, Bpamias €€ IO 4acOBOIl CTpejiKe, Iepe-
MaTbhIBaIOT MCIIOJIb30BAaHHYIO TUIEHKY BHOBb B  KacceTy,
YCTPOICTBO KOTOpoil ObLIO omucaHo B pasgene 5. Ilocie
9TOTO0 KacceTa Ha CBETy MOXET ObIThb 3aMeHeHa IpYyroi.

, 2
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Puc. 21. Obuwmii Bun doroamnmapata ,, DDJI“:

1 — o0ObexkTUB; 2 — mIKaJa pacCTOSIHUUN; J3 — mepeqHee OKOILIKO Jallb-

HOMepa; 4 — pyKosITKa HaBOAKM Ha Ppe3KOCThb; 5 — pbelyar auadparmsi;

6 — nepelHee OKOIUKO BUIOMCKATeNsl; 7 — pyuyka IepeBoja IUICHKU U

3aBOJKM 3aTBOpA; §— IIKaja CYETYMKA IUIEHKH; 9 — pydKa BBIKIIOYEHUSs

nojgavyu IUIeHKU; [0— pyyka TIepeMOTKM TIUIEHKW; [[—IUCK YCTAaHOBKU

cKopocTeil 3aTBopa; [2—cmyckoBasg KHONKa 3aTBopa; [3 — ckoba mus
BUIOUCKATENEH

Ha gucke (11) ykazaHbl CKOpOCTM 3aTBopa. BhITaruBas
JWICK BBEPX, TMOBOPAuMBas M OTIYCKasd, MOXHO YCTaHOBUTH
CKOPOCTH CBEMKM OT /,, mO /,, cexyHnmel. [lpm ycra-
HOBKE IKCKa Ha OYKBY «B» 3aTBOp OCTa€TCs OTKPBITBIM BCE
BpeMsi, TIOKa HaxaTa cmyckoBasi kHomka (12). 3amerum
KCTaTW, 4YTO YCTaHAaBIMWBaTb 3aTBOP Ha ONpPEICICHHYIO CKO-
pPOCTb MOXHO TOJIBKO TOCJ€ 3aBOAKMU €ro.

Ckoba (13), Haxomsiasics Ha cCaMOM BepXy KpBIIIKH,
CIY>XKUT NI pa3HbIX lieneil. B He€ BcTaisiioTcs crielvalib-
Hble BUIOMCKATEIM B TOM cllyyae, €Clii ChEMKa IPOU3BO-
IUATCS C APYTMM OOBEKTUBOM (y 3TOW KaMepbl CMEHHBIE
O0BEKTHMBBI), WIM TPUCIIOCOOJICHUE JJISI aBTOMAaTUYECKOM
chéMKU. B mocnenHeM ciyvyae MajleHbKUN MeXaHM3M TpPOU3-
BOIUT HaXUM CITyCKOBOW KHOMNKHW uepe3 AECsTb CEeKyHH Tocie
mycka ero B xon. C atuMm mipucrnocodsieHueM Bbl  moxete
CHSITb CaMM CecOSI WM CHSATBCS B OOIIEH TpyIIme.
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Y xamepbl «®PD]I» INTOPHBIA 3aTBOP, C YCTPOMCTBOM KO-
TOpPOTO MBI YyXe¢ 3HaKOMBL. I[Ipu 3aBomke 3aTBopa IIEdb €ro
OCTa€TCs 3aKpbITOM, YTO MCKIIOYaeT BO3MOXKHOCTh 3aCBETKU
MJIEHKU TIPU OTKPBITOM OOBeKTUBE. sl 3apsiikd Kamepbl Hy-
JKHO OTKDBITh €€ HIDKHIOIO KPBIIIKY, BBIHYTH ITyCTYIO KaTyIlIl-
Ky IS Ipu€Ma CHSTOU IUIEHKU, 3aKPENUTh KOHELl HOBOM ILIEH-
KM Ha OCH KaTyIIKM W BCTaBUTb KACCETy M KaTYIIKy B Kamepy.

Mpbl He ocTaHaBivMBaeMcCs IOAPOOHO Ha oOOpallleHuu C
3TOM KaMepol, TaK KaK BCe yKa3aHMSI HaXOmSITCSI B PYyKO-
BOACTBe, IIpojalolieMcss BMmecTe ¢ ¢oToamnmaparoM. Kamepa
«®3][]» sBisgercss Hauboyiee yIOOHOM M caMoil JIETKOIl IO
Becy (550 r).

I'. IIlnacTuHoYHbIe Kamepbl

Cy1mecTByeT MHEHHME, 4YTO IUIACTUHOYHBIE KaMephl Tpo-
MO3IKHM, CMEHa IUIACTUHOK B HHUX IIpEACTaBJISICT OOJbILIME
HEeymoOCTBA M T. . WU OHM IIOTOMY TIOCTETIEHHO YCTYIaloT
CBOE€ MeCTO IUIEHOY-
HBIM. besycnosHo,
IUIEHOYHBIE KaMepbl
He3aMEHMMBI TaM, TIe
oT dotorpapa Tpe-
OytoTcsT OoJbIIast TO-
IBIDKHOCTH M OIlepa-
TUBHOCTb, HAIIpUMeED,
OHU 1LEeHHBI OJs do-
TOperopTépa M Ty-
pucta. Ho u mnactu-
HOYHBIE KaMephbl CO-
BEpIICHHO He3aMEHU-
MBI TaM, TOe TpeOyer-
¢ Oojpliasg  ToY-
HOCTh  paboOThI, Ha-
IpUMEp, B TIOMUIPA-  Pyc, 22, OOuUMiA BWA IUIACTMHOYHOW Ka-
¢UUyecKoif  TPOMBIIII- Mepbl ,,DoTOKOP*:
JICHHOCTU, Ipyu  U3ro- 1 — oObekTUB; 2 — BUJIOMCKATEJIb; 3 — mepenHss
TOBJIEHVU CETOK u CTOMKaA, 4 — canasku

Kl JJIS pa3iMuHbIX ONTUYECKMX TpUOOpoB. OHU 1IEHHBI U
st ororpada-npodeccuonana, padOTAOUIEr0 B aTebe,
TaKk Kak OH MOXEeT ceilyac Xe Iocje CbEMKU MPOSBUTH ILia-
CTUHKY U TIPOBEPUTh pPe3yiabTaThl CcBoedl paboThl. B ciydae
XK€ TIPUMEHEHHUs IUIEHOK OObIYHO TIPUXOAUTCS  TMPOSIBISITh
BCIO JICHTY.
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Ha puc. 22 npencraBiaeH oOOLIMIA BUI CKJIAgHOM ILIACTH-
HOUHOM Kamepbl «DOTOKOp», CHAOXKEHHOW LIEHTPAJIbHBIM 3a-
TBOPOM C MEHSIOIIMMMUCSI CKOPOCTSIMU M MPHMCOBOI muadpar-
moii. Ilociie paccMOTpeHMsI IpeabImyIInX, O0ojiee CIOXHBIX
KOHCTPYKIIMIA HE TOHAmoOUTCs e€ ToApoOHOE OIMCaHMeE.
B Heit Bcé orkpeiTo — 00bekTMB (1), Bumouckareiabr (2) u
nepenHsst croiika (3), Ha KOTOpOH VYKpEIUIEH OOBEKTUB U
KOTOpasi MOXET IlepeABUraThCsl IO caja3kaMm (4) s Ha-
BOJIKM Ha pe3KOCTb. MaToBoe CTEKJIO JIISi HABOIKU Ha pe3-
KOCTb M KacCeThl BABWTAIOTCS B I1a3bl Ha 3agHEN CTEHKE Ka-
Mepbl, He BUIHOM Ha PHCYHKE.

7. IIBETHAA ®OTOIPAD®UA
A. Pa3ioxeHne M coYeTaHne IBETOB

aBeTHas MeyTa KaXIOro, 3aHuUMalolerocst ¢ororpa-

¢ueii, — moayYuTh U300paxkeHUe B HaTypaJbHbIX I[Be-
TaXx. CKOJIBKO HOBBIX BO3MOXKHOCTE OTKpBIBAE€TCS 3IECh!
SApkue mBeTbl M (PYKTHI, MECTPHIE OMEXKIBI, MOPCKHUE IIPO-
CTOphl U TOyboe HeOOo, 3ejieHb Mojield W JIECOB — BCE 3TO
MOXHO OBLIO OBl 3areyartyieTh Ha (DOTOCHUMKE.

3aBeTHasg Meurta ¢ororpada WMCIIOJHWIIACH, M ceifyac BcE
3TO BO3MOXHO. Temeph CYIIECTBYeT HECKOJIbKO CIIOCOOOB
MOJIy4eHUsI LIBETHOIO M300pakeHWsl, ABa M3 KOTOPBIX MBI
31eCh U PACCMOTPHUM.

[laBHO yXe M3BEeCTHO, YTO JIyd COJIHEYHOTO CBeTa, Malo-
muyii Oeoe IISITHO Ha JMCTe OyMard, COCTOMT M3 CBETOBBIX
JIy4eil pa3NuYHbIX 1IBETOB. 31IeCh MMEIOTCS: KpPacHBI, OpaH-
JKEBbIN, XENThIM, 3€J€HbIA, ToayOooil, CHHMII U (PUOJIETOBBII.
Bce ™M ceMb 1LIBETOB — TaK Ha3bIlBaeMble IlIBeTa CIEKTpa —
MpU CMELIEHWH NaloT Oefblii 1BeT. M3BecTHO TakKe, 4To BCe
LIBETA MOXHO IIOJYYMTh MPU CMEIICHWU TOJIBKO TPEX OCHOB-
HBIX IIBETOB — KPAcCHOIO, CHHEro M 3eJEHOrO.

Ecim mepen Tpemsi IpoXEKTOpaMy IIOCTaBUTh LIBETHBIC
cTéKJla — KpacHOe, CMHee M 3eJIEHOe — M CBeCTM BCE TpHU
Jlyya B OJHY TOYKY Ha O€JIOM TOJIOTHE, TO B 3TOM MeECTe
MOJIy4nTCsT TATHO Oeymoro 1BeTa. CTOWUT TONBKO yOpaTh CHU-
HMIA TIPOXEKTOp — M IISITHO OKPACUTCSI B KENTHIMA 1IBET,
Ecimi  TmoTymMTh TONBKO KpacHbBI TMPOXEKTOp, CBETOBOE
IIITHO CTaHeT TodyObIM. Perymupysi cuimy cBeTa BceX TpEx
MIPOXEKTOPOB, MOXHO TIOJYYWTh BCE IBETa CIIEKTpa.

Takoe e cMellleHUE LIBETOB IIPOMCXOOUT M B HalleM
IJIJa3HOM amrapare, CBETOUYYBCTBUTEIbHbBIE 3JIEMEHThl KOTO-
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Puc. 23. Kak cBeTOBbIE JIlydd OCHOBHBIX LIBETOB IOIVIOMIAIOTCS CBETO-
(wIbTpaMy, OKpalICHHBIMH B JIOTIONHHUTENIBHBIC IIBETa



pOro OT3BIBAIOTCS TOJIBKO HA CHHUNA, KpacHBII M 3¢JIEHBII
mBeTa. B pesyiabTaTe 3TOrO0 Mbl M BUAMM OKPYXArOIIMN Hac
MUp BO BCEM MHOTOOOpa3vMM ero Kpacok. Teopuio CMelleHUs
OCHOBHBIX 1IBETOB BBHICKA3aJl TCHMAJIBHBIA PYCCKUI YYEHBIA
Muxann BacmipeBna JlomoHOCcOB B cBoéM Tpyme <«CIIoBO
O TIPOMCXOXIEHMM CBETa, HOBYIO TEOpMIO O IIBE€Tax IIpem-
crapisiomiee, vt 1 gHsa 1756 roma roBopéHHOe». PaGoThI
M. B. JlomoHocoBa u, mo3nHee, akamemuka II. Il. JlazapeBa
O TPEXIIBETHOI TEOPUM 3PEHUs SIBWIMCH LIEHHBIM BKJIAJIOM B
MUPOBYIO HayKy W TIOCIYXUJIW TEOPETUYECKON OCHOBOIl IIBET-
Holi (otorpacduu. B Hauvasie 3TOI KHUTU MBI YK€ YIIOMUHAIA
o paborax Kosznosckoro, M. ®. Ycaruna u E. ®. bypun-
CKOro, yCTaHaBIWBAIOIIMX MPUOPUTET OTEUYECTBEHHBIX YUEHBIX
U u3zo0peraresieil B o0yacTh ILBETHOU hoTorpaduu.

CMernieHrue TPEX OCHOBHBIX I1IBETOB MOXHO ITPOM3BECTH
emge TakuM crnocoboM. Beipexbre KpyXOK U3 Oenoil Oymaru
U pa3ienuTe ero paavycamMu Ha TpW paBHble yacTu. Kaxmbrii
MOJTyYeHHBI CEKTOp OKpachTe B KPAacHBIN, CUHUN W 3eJIEHBIN
uBeta. Eciu Temepb 3acTaBUTh KPYXKOK OBICTPO BpalllaThCs,
HacaauB €ro, HalpuMep, Ha OCb 3JEKTPOMOTOpPA, TO TOBEPX-
HOCTb KpyXKa OyneT KazaTbcsl Oesioil, BepHee, CBETJIOCEPOM.

Takue cnocoObl cMelleHusI I[BETOB Ha3bIBAIOTCS B TeX-
HUKE CJIOXXeHMeM LiBeToB. Ho Bce 1iBeTa CreKTpa MOXHO TMO-
JIYYUTh TakXe BbIYMTAaHMEM K3 OEJIoro CBeTa 1IBETOB,
JIOTIONIHUTEIbHBIX K OCHOBHBIM. DTOT CIOCOO MPUMEHSIETCS
ropasio yairle.

Ha puc. 23 cxemaruuecku IIpelCTaB/IeH IIPOLECC IIOCie-
JIOBATEJIbHOTO BBIUMTAHUSI OCHOBHBIX IIBETOB M3 TMOTOKa Oe-
JIOTO CBeTa TMpU TOMOIIM LIBETHBIX CTEKOJ, OKpallleHHBIX B
JIOTIOJIHUTENIbHBIE 11BeTa. JIyd OT MCTOYHMKA OeJloro CBeTa,
U300paXEHHOIO ClieBa, COCTOMT U3 Jiydell KpacHoro (K),
cunero (c) wm 3en€éHoro (3) uBetoB. [lepBoe cTeKiIO XKEI-
Tero mBera (k) LEJIMKOM 3alepXXMBaeT CUHME Jyuu. B cre-
JIYIOIIEM CTeKJie TMyprypHoro iBera (m) (MypITypHbIA 1IBET —
CMECh KpPacHOTO U ToJy0oro, TakK Ha3blBaeMblii «MaJMHO-
Bblii») OymyT 3ajepxXaHbl 3eJ€HbIe JIydd, U B CBETOBOM TIO-
TOKE OCTaHYTCSl JIydd TOJBKO KpacHoro iBeta. Ecim Ha wux
MIyTd IIOCTaBUTb Toaydoe cTekyio (r), TO W KpacHbIe Jydu
MOrJaoTATC WM. 3a TroiyObIM CTEKJIOM He OydeT yXe HMUKa-
KUX BUIUMBIX JyYEH.

Bce nu 1BeTa MOXHO MOJYYUTb CIIOCOOOM <«BBIUMTAHUSI»?
Ha, npaktnyecku Bce. Kakoe coueTaHue CTEKOJ, Hampumep,
HY>KHO B3$5ITh, 4YTOOBI TOJYYUTh 3eAEHbIN 1BeT? CMOTps Ha
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OeJIBIii CHET 4epe3 KEJITOC CTEeKIO0, MBI BbIYUTAeM M3 OeJIoro
LBeTa, M3 CMECU TPEX OCHOBHBIX I1IBETOB, INIABHHIM 0O0Opa3oM
BCIO CHMHIOIO YacTh. Ecii Temeph MBI CIIOKUM 3KEITOE CTEKIIO
C ToJyObIM, TO TeM CaMbIM Mbl BBIYTEM M KpacHYIO YacTh
cnekTpa. B pesynbTaTe OCTaHYTCSI TOJBKO 3€/lEHBIC JIY4M.
TakuM o00pa3oM, 3€JIEHBbIA ILBET MOXHO MOJYYUTb, CKJIAIbI-
Bas KEJITOE M TONybOoe CTEKJI0O M CMOTpS dYepe3 HHUX Ha
HMCTOYHUK OeJIoro cBeTa-

OpaHXeBbIii LIBET MOXHO IOJY4YWTh, CKJaabIBas KpacHOE
1 KEnToe CTEKJIA, (DUOJIETOBBI — KpacHOE M CHHEE M TakK
nanee. IIpu coyeTaHMM LIBETHBIX CTEKOJ, OKpAIEHHBIX B TO-
JyOO#, KENTBIA M IIypIypHbIA IIBE€TA, MOXHO IIOJYYUTb,
paccMaTpuBasi MX MPOTUB OEJIOro CBEeTa, BCE 1IBETA CIIEKTpa.
Ecim cinoXuthk Bce TpUM TaKUX CTeKJIa BMECTE, TO 3TUM CaMbIM
MbI TIPOM3BEIEM BBEIUMTAHUE BCEX I[BETOB, TO €CTh, KAK MBI YK€
3HaeM, IIOJIyYMM OTCYTCTBME CBETa, HEMPO3PAYHYIO IUIACTUHKY.

Ilepen uBetHOit (oTorpachmeit crout 3amadya — pasiio-
XKUTb CJIOXKHBIE ILIBETa IIPEAMETOB Ha IIPOCThIE, OCHOBHBIC —
KpacHbI, CUHMII W 3€J€HBbI, M 3aTeM CHOBa COYETaTb MX
TaK, 4TOObI TOTOBOE M300paxkeHUe IPHOOPEIO HaTypaJIbHYIO
okpacKy. Takoe pasimeiaeHHME IIBETOB MOXKHO ITPOM3BECTH IIPU
IIOMOIIA CBETO(MUIBTPOB.

Yro Takoe cBeTOoMIbTphI? Bo3bMHUTE KpacHOE CTEKIO U
IIOCMOTPUTE 4Yepe3 HEro Ha OKpYyXKalollMe IIpeaIMeThl. 3elié-
Hble JIMCTbSI M CHUHSS OOJIOKKA TeTpaau IOKaXYTCS OYeHb
TEMHBIMM, TIOYTHM YEPHBIMU, M TOJBKO KpacHBI ar ocra-
HETCSI TaKMM X€ SIPKMM, KaK W TIpd HAOTIOAEHWU ITPOCTHIM
rrazoM. [Ilodemy 310 mpoucxomut? IloromMy uTO KpacHoe
CTEKJIO IIPOMYCKAaeT IIPEMMYIISCTBEHHO TOJIBKO JIy4d Kpac-
HOTO M XEJITOrO IIBETOB M 3aiepKuUBaeT ocTrajabHble. Ecimm
CMOTpPETh Yepe3 3eIEHOe CTEKJIO, TO HEM3MEHHO SIpKOI OcTa-
HeTCsl JIMIIb 3eJieHb JepeBbeB M TpaBbl. KpacHblli ¢uar
OymeT BBIVIIACTh IMOYTA YEPHBIM. I[lomoOGHBIM Xe 00pa3oM
CHHE-(PHOJIETOBOE CTEKJIO MPOITYCTUT JIydd CBETa, OTPAKEH-
Hble OT IIPEIMETOB, OKpAIlEeHHBIX B CHUHUHA WIM TOJyOoi
LIBET, ¥ CWIBHO TIOINIOTUT KpPAacCHBIA IIBET.

Takue okpalmieHHBIE CTEKJIA, IMPOITYCKAIOIINE JIyIU TOJIBKO
OIHOTO OIPENCeJIEHHOIO 1IBETa, HaIlpuMep, KpacHOro, 3elé-
HOIO WIM CUHETrOo, Ha3bIBAaIOTCSI cBeTO(pmiabTpamMu. Yem BEIIIe
Ka4yeCTBO CBETO(MWIbTpPA, TEM Jydllle 3aJepXUBAET OH JIy4d
MHOI OKpacKu, 4eM Ta, KOTOpYI0O OH MMEET CaM.

PaccmoTtpuM Terepb 0Oojiee MOAPOOHO IPOLIECC Pa3IoxkKe-
HMSI M COYETAaHMS 1IBETOB B LIBETHOM (hpoTorpaduu.
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IMocmotpute Ha puc. 24. Ha romybom ¢oHe Heba, Ha
3¢JIEHOM TpaBe CTOMT Oejlasl IajlaTKa C KPacHBIM BBIMIICIIOM.
Ot BXoJa B majaTKy WAET IlecuaHasl XEnTas Mopoxkka. BHy-
TpU IMaJIaTK¥ TEMHO — BXOJ OKpallleH B 4€pHbIi LBeT. Kakum
MmyTéM MOKHO TiepemaTh Bce 3TM IBeTa Ha ¢ororpapmum?

CootorpadupyeM Tpu pasa B3TOT PUCYHOK Ha IIaHXPO-
MaTUYECKMX, TO €CTh YYyBCTBUTEJIBHBIX KO BCEM IIBeTaM ILIa-
ctuHkax. IlepBblii pa3 Mbl HageHEM Ha OOBEKTUB KaMephbl
KpacHbIil cBeTopmiabTp. Yepes 3TOT (GUIBTP IIPOMOYT JIydu,
OTpaXXEHHBIE OT KpPacHOTO BBIMIIEJIa M KEITOH ITOPOXKKMU.
B stux Mecrax u3zoOpaxkeHuss W OydeT 3acBedyeHa (poToruia-
cTMHKA. Bee ocrampHBIC yum OynoyT 3amepKaHBI.

IIpu cbéMKe C CMHMM CBETO(GWJIBTPOM Ha IUIACTUHKY ITO-
JIEUCTBYIOT TOJBKO CHMHHME W 3e¢JIEHBbIe Jydu. TpeTuidi pas3 —
yepe3 3eE€HbIN CBETOMUILTP TMPOWAYT TOJBKO 3eNEHbIE, CH-
HME W XKEATbIE JIydu. DTO MPOXOXIEHWE Jydell YCIOBHO
MOKa3aHO Ha cXeMe puc. 25 Ipu TPEXKpaTHON ChEMKE.

Ha mepBoM cHuUMKEe Ha HeraTuBe BBHIMAYT YEPHBIMU
TOJBKO BbIMIeEN M XEntas mopoxka (I). Ha Bropom mouyep-
HEIOT TpaBa 1 HeO6O (2), Ha TpeThbeM — TpaBa, HeOO U [O-
poxka (3). bemasg mamatka BhIiAET YEPHOM HA BCEX TpeX
HeraThBaxX, a YEPHBI BXOH BE3le ITONYyYMTCS OCIIBIM.

IMonyyeHHbIE HEraTUBBI, PETUCTPUPYIOIIME B OTICIBHOCTU
Bce liBeTa OOBEKTa, HA3bIBAIOTCS LIBETOJACJIEHHBIMU HeraTH-
BaMu. O KOJMYECTBE TOrO0 WJIM WMHOIO IIBETa MBI MOXEM CY-
JIUTb TOJIBKO TIO CTETleHU TMOYEePHEHUS HEeTaTUBOB.

Kak xe B mampHeiIlleM HaM CHOBa IIOJYYMTh OKpallleH-
Hoe oTrorpapudeckoe uzodpaxeHue? s 3TOro B TEXHUKE
LBEeTHOI hoTorpapuu CyIIECTBYeT HECKOJBKO IIyTEid.

CambIli TipocToif TyTh cocTouT B cienytoiieM. C Kaxaoro
M3 1BETONCJICHHBIX HETaTHBOB M3TOTOBJISIIOT Ha (POTOILIEHKE
MPO3paYHblii TTO3UTUBHBIA OTIEYATOK WM TIPU TTOMOIIM XUMU-
YecKOoil 00pabOTKM 3aMEHSIIOT MeTaUIM4ecKoe cepebpo Ha
KaXIoM M3 OTUX OTIEYaTKOB Ha Kpacsiee BelIeCTBO,
LIBET KOTOPOTO SIBJISIETCSl JTOMOJHUTENbHBIM K IIBETY CBETO-
¢uIbpTpa, 3a KOTOPHIM IIONTy4YeH HaHHBIM CHMMOK. Ecim Ttenepn
BCE TPU OKPAIICHHBIX MO3UTUBHBIX M300paXEHUS CJIOXHUTD
BMECTE TaK, YTOObI KOHTYpPHI IIPEOIMETOB COBIAHalIM, M pac-
cMaTpuBaTh STOT IMaKeT MPOTUB OEoro cBeTa, TO Mbl YBU-
IVM CHSITYI0O HaMU KapTUHY B €CTeCTBEHHBIX IIBETax.

B kxakoii ke 1BeT JOJKeH ObITh OKpallleH KaKAbli MO3U-
TUBHBIA oTieyaTtok? Ha puc. 24 BHM3Yy wM300paxkeHBI BCe
Tpu ornedyatka. OOpaTthTe BHMMaHME Ha TO, YTO Ha BTOPOM
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CHUMKE, IIOJlyYEHHOM 3a CHHUM CBETO(MJIBTPOM, HaUOOJb-
Iee KOJMYECTBO cepebpa BBIICIWIOCh Ha MecTe H300pa-
KEeHUs XEJITOM MTOPOXKM M KpacHoro cJiara. 3Ha4uT, UMEHHO
Ha 3TOM CHUMKE cepeOpo MODKHO OBITh 3aMEHEHO Ha XEII-
ThI KpacuTedb. DTOT TO3UTUB U OKPAIIUMBAECTCS B KEITHIN
LIBET.

Ha nepBoM cHUMKe, COETaHHOM 3a KpPacHBIM (bUIETPOM,
cepeOpo BBIICIMIOCH TVIABHBIM 00pa3oM Ha MecTax HM300pa-
KeHus Heba M TpaBbl. Ha Opyrnx ke ITO3MTMBax 3TU MeECTa
JINIIb CMab0 MOoTeMHeNW. 3HAYMT, MEepBblii CHMMOK OTBEYaeT
CUHUM U 3eJIEHBIM MecTaM OOBbeKTa M OKpallMBaeTCs BeCh
B TomayOoii uBeT. TpeTuii CHMMOK, IIOIYYEHHBIA 3a 3eJIEHBIM
CBETOWIBTPOM, OTBEYAET KPAaCHBIM MECTaM W OKpallluBaeTcCs
B IIypOypHBIA (MaJIMHOBBIN), LIBET.

ITpu HajoXXeHWU OKpalllEeHHBIX TTO3UTUBHBIX OTIIEYATKOB
Ipyr Ha Apyra W paccMaTpUBaHWUM WX TIPOTUB OEJIOTO CBETA
roayooe M XEnToe M300pakeHHe TpaBbl JACT 3eJEHBINM IIBET,
MypIlypHOE W KENTOE MamyT M300paXeHWE KPACHOTO BBbIM-
nesa. YEpHbI BXom B TajaTky OymeT CWIBHO OKpallleH Ha
BCeX TPEX MO3UTHMBAX, M MNPU HAJIOXEHUU HUX APYr Ha Apyra
3TO MECTO COBCEM HE IIPOITyCTHT cBeTa. M3o0paxkeHue Oesoit
MmajaTKU HE COAEPXUT cepedpa M OCTAHETCSI OC/IbIM.

B coBpemeHHOIT TexHMKe LBeTHON oTorpaduu cCoBMElle-
HME IIBETONCIICHHBIX OKpAIleHHBIX TIO3UTUBOB IIPOM3BOOUTCS
HECKOJIbLKUMU cIocobamu. B 3Toil KHUXKE Mbl pacCMOTPUM
TOJIBKO [Ba IIyTH ITOJNyYEHUs IIBETHOTO M300pakKeHMUs.

b. MHoroc0iiHas IUIEHKA

B s1OoM cnocobe 1BeTHOI (oTtorpadmm MBI BCTpedaeMcs
C HOBbIM oTorpadyeckuM MaTepuagoM — MHOTOCIONHOM
mwiénkoi. Iporeccrl, mpoucxonsiye npu (pororpacdrupoBaHUN
U TIPOSIBJICHUM, MOBOJBHO CJIOXHBI, WU YMUTATENIb TOWMET MX
TOJIKO TOTda, KOIJAa BHUMATEIbHO MPOYMTAET IIPEAbIIyIIue
IIaBBEl O 4E€pHO-0esoit (hoTorpadun.

Ha puc. 26 n3o6paxéH cxeMaTMYeCKUil pa3pe3 MomoOHOMI
WIeHKW. Ha LelIylouaHylo OCHOBY HaHECEHBI IIOC/eIOoBa-
TEJIbHO TPU TOHKHUX CJIOSI SMYJIbCUM C COBEPILICHHO pas3Ind-
HbIMU (oTrorpacdudeckumu cBoiictBamu. Ilpexae Bcero, Kax-
IBIii M3 3TUX CJIOEB oOJamaeT M30MpATEIbHON YyBCTBUTEIIb-
HOCTBIO TI0 OTHOIIEHMIO K pa3HbIM I[BETaM CIIeKTpa. ITO
JIOCTUTAETCSl  CIICLMaJIbHOM  Ollepalyeil — O4yBCTBJICHUEM
(ceHcuOmIM3aIMeit).

52



H E I AT W B bl

/

1 (bemka yepesz kpac- 2. [bemka 4yepe3 cuHuu 3. [bemka 4epes 3e/ne-
HbIU cBemogubmp cbemogubmp HbIU cbemogubmp

l l l

bl

e

Ha atux nosuTtmBax YyepHoe cepe6po HYXHO 3aMEHUTb Ha:
20/1ydou Kpacume/b Xe/msiU Kpacume/b nypnypHsIU Kpacume/ib

Puc. 24. Cxema nonyueHHs LBETOICJICHHBIX HETaTHBOB IIPH ChEMKE
OKpAIIICHHBIX IPEAMETOB Yepe3 CBETOPHIBTPHI U MIO3UTUBBI, MOTYYCH-
HBIE C HETATHBOB



Cbemogunsmp [InacmuHka

I .
.

1 Cbemka 4epesz kpacHsll cbemogubmp

Ha nnacmunky nodeucmbobanu mo/bko KpacHsie
U Xe/smsle Ayyu

2. (bemka 4epe3 kpacHsll cbemogubmp
Ha nnacmuuky nodedcmbobanu mosbko 3e/1eHsie
u 20/yosle yyu

3. (bemka qepes 3eneHsid cbemoguibmp
Ha nnacmunky nodedcmbobanu 3enersie, z2o/ydsie
U Xe/msle Nyqu
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Puc. 25. Cxemarnueckoe H300pakKCHHE IOIVIONICHHS IBETHBIX JIydei
[PH TIOTyHYCHHH [[BETOICIICHHBIX HEIaTHBOB



Bepxumii cnoit tuiéHku (1) 4yBCTBHUTEJICH INIAaBHBIM OOpa-
30M K CHMHUM JiydaM. DTO 3HAYMT, YTO Ha HEro OyayT aeii-
CTBOBATh TOJBKO 3TW Jiyun. Crnemyrommii cioii (2) mpencraB-
JISIET CJIOM KeJaTWHBI, OKPALICHHBINM B KEATBHIN IIBET W CIIy-
Kammii cBeTomwiabTpoM. OH  3adepXUT CHMHUE JIy4d, BCe
OCTaJIbHBIE JIydM CHEKTpa IIPOMIYT HOaybllle B CJEAyIOIIUe
cron. IlepBwiit cioit mocme xénroro cBeroduibrpa (3) ouyB-
CTBJEH TIO OTHOIIEHMIO K 3eJ€HBIM aydyaM. Ilocnemnuii (4)
CJIoil M36MpaTebHO YYBCTBUTEJICH TOJIBKO K KPAacHBIM JIydam
CIEeKTpa.

Csem us obzexmuea

B smux crosx nocne Imu enou wyecmsu-
NPORBACHUA aépaaymmc;z menoHbl K nyYaMm:
Kpacument :

wenmeid —\ 17 | e cuum
ypryprEIG—=, PRSI VIR e 2Dl I\ —em3RSIEHEIM
eonybos — {4 .\ ——npacHsm

7

Puc. 26. CxemaTuyeckKuil pa3pe3 MHOTOCIOMHON TUIEHKU
JIJIS1 LIBETHOM (poTorpadun

CoBepiieHHO SICHO, YTO TaKOW TIaKeT M3 TpEX CJIOEB,
MOABEPTHYTHIA AEMCTBMIO CBeTa 3a OOBEKTHBOM (hboTOAarIma-
para, 3aMeHsIeT COOOi TOJIbKO YTO OIMMCAaHHYI0 CBEMKY Ha
TpEX MMAHXPOMATMYECKMX IUIACTMHKAX 3a TpeMsl CBETO-
dmIbTpaMu.

Yto mpomM3OMAET, €CMM MBI TIPOSIBUM TIOCINIE SKCITO3ULINHI
TaKyl0 MHOTOCJIOWHYIO TUIEHKY OOBIKHOBEHHBIM IIPOSIBUTEIIEM?
MBI momMydyuM TpU I1IBETONCJIEHHBIX HEraTuBa, HaJIOXEHHBIX
onuH Ha apyroil. Ha mpoceer, mocie yaajieHUsi OpOMUCTOrO
cepebpa pacTBOPOM THIIOCYIh(MHTA, BeCh IaKeT OydeT BbI-
JISIIeTh KaK OOBIKHOBEHHBI HeraTuB. Bce IpospauHbie Me-
CTa TaKOro HeraTuMBa OymyT OKpallleHbl B KEITBHIA IIBET, TaK
Kak cioit (2), urpamoiuii pojib CBETO(MWIbTPA, OCTaéTcs 0e3
n3MeHeHnss. HuKakoro 1mBeTHOro mM300pakeHWsI TAKUM CITOCO-
OOM TIOJIYYWTh, KOHEYHO, HEJIb3S.
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Bepnémcs cHoBa K puc. 26. MBI yxXe cKasajlu, 4TO Kax-
Il OTAETBHBINA CJTO OpoMocepeOpsSTHOM 3MYJIbCUM YyBCTBU-
TeJIEH TOJbKO K OMNpenej€HHOW 4YacTu crekTpa. Temnepsb,
OTMETUM elIE CcJIeAylollee BaxXHOE OOCTOSITeNbCTBO. Kpome
OpoMUCTOrO cepedpa, KaxKAbIi CJIOM CONEP>KUT OeCLBETHbBIC,
XMMUYECKUE COENMHEHMS, KOTOPhIE TOJIbKO IIOC/E TPOSIBJICHMS
MpeBpalialoTcsl B OKpallleHHbIE BelleCTBA — KpaCUTENM.

Kaknmu ke momkHBI OBITH 3THM Kpacurenu? llBerta wnx
JIOJDKHBI OBITh TOIOJIHUTEJIBHBIMM K OCHOBHBIM 1LIBETAM —
KpacHOMy, CUHeMy M 3ei1€Homy. B mepBom cmoe (1), u4yB,
CTBUTEJIBHOM K CHUHWM JIydyaM, COJEepKaTcs BelllecTBa, KOTO-
pble B HOajbHeileM, Tpyd IPOSIBICHUU, OAmyT KEITHIA Kpa-
curenb. Bo Bropom (3) cimoe oOpa3syercd ITypHypHBIA
Kpacuresb, a B IocienHeM (4) — rory0oii.

Ho > kpacuTenw He MOJDKHBI BBIACIATHCS PaBHOMEPHO
BO BCEM OTIEITHLHOM JKEJIAaTHHOBOM CJIO€ 3MYJILCHM, a TOJBKO
TaMm, Toe TIOSIBWJIOCh UE€pHOe cepeOpsiHoe U300paxeHue,
TO €CTh KaK M B CiIydae ChEMKM Ha OTHENBHBIX TUTACTHHKAX,
KOrJa Mbl 3aMEHSIIM cepedpo Ha KpacuTelu.

DTO OCYILIECTBSIETCS TPU TIOMOIIM OYEHb CJIOXHBIX XU-
MMYECKUX TIPOLIECCOB, ITPOMCXOMSIINX MPU TPOSIBIEHUU CIIe-
LMaIbHBIM MposiBUTEeM. B mposiBUTeNe comepskaTcsl Bellle-
CTBa, paspyllaloliyecsi, WIA, KaK FOBOPSIT XUMUKHU, OKHCIISIO-
1yecss B TOM MeCTe, IJe MPOSBIIETCS YEPHOE M300paKeHUe.
XUMMYECKHE BEIIECTBA, BBIAC/ISIOIIMECS IPU 3TOM OKMUCICHUH
MPOSIBUTENISI, WU O0OpasyloT KpacuTedu ¢ OeCLBETHBIMU Bellle-
CTBaMU B 3KEJaTUHOBOM CJIO€.

Takum o0pa3zoMm, IIpU MPOSIBJICHUM MHOTOCJIOMHOM IIIEHKU
CIIeLIMAIbHBIM TIPOSIBUTENIEM B KaXXIOM CJIoe oOpasyercss U
cepebpsiHOe M300pakeHWEe M ONHOBPEMEHHO B B3THUX XK€ Me-
CTax BBIOCISIETCS KpacuTelb. 3HAYUT, B OTIEILHOM CJIOE
MOCJ€ TPOSBACHUS MbI OymeM MMETh: METAIMYECKOe Ce-
pebpo, Kpacurteldb W OCTaToK OpomucTroro cepebpa. Temepb
OCTa€TCS TOJIBKO YIAJIUTh OpOMHCTOE M METAJNIMYECKOe Cce-
pedpo, He 3aTparuBasi IIpU 3TOM KpacuTedsl. DTO IPOM3BO-
JIIUTCS COOTBETCTBYIOILLIEH XMMMYECKOMH 0OpabOTKOM.

MBI TIONMYyYMIIM IIBETHOE M300pakeHMe Ha TuiEHKe. Ho
TMOCMOTPUTE €ro Ha IIPOCBET: 3€JeHb TOJyYyWach MypITyp-
HOW, Toily0ooe HeOO Oypo-XKENThIM, KpACHBIM BbIMIIET — 3€-
néHpM! ODHMM CIIOBOM, BCE IOJIYYWIOCH B JTOIOJIHUTEIIBHBIX
nBeraXx. TakMM W BBHIIVISIOIAT B I1IBETHOM (potorpacdmy Hera-
TUBHOE H300paxkeHUe.
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Herpynno mnpeacraButh cebe, KakuM 00pa3oM Temephb
MOXHO TIOMYYWTh W300pakeHUe B HaTypalbHbIX KpackKax,
TO €CThb LIBETHOM IO3UTWMB. IIJIsT 3TOM 1€ LIBETHON HEraTuB
HaKJIaAbIBalOT B TEMHOTE B KOIMPOBAJbHOW paMKe Ha MHO-
TOC/IOMHYIO IUIEHKY, IIOMOOHYIO TOJBKO YTO OIMCAHHOM, U
SKCITOHMPYIOT Ha Oenom cBeTe. Ilocie mMposiBAEHUST LIBETHBIM
MpOSIBUTENIEM M YOaJeHUSI OCTaTKOB cepebpa U OpOMMCTOro
cepeOpa MbI TIOJYYMM ILIBETHOM ITO3UTUB, TO €CTh M300paxe-
HUE B HaTypaJbHBIX I[BETaX.

Tak cHUMaOTCS M II€YaTalOTCS IIBETHBbIE KUHOMWIBMEL,
KoTopeie Bbl BuauTe Ha HalIMX 3KpaHax, Hampumep, «Ka-
MEHHBII 1IBeTOK», «CKazaHue o 3emiie cubupckoii», «[lame-
Hue bepnuHa» u ap. 3amMeTUM, 4YTO ISl TOJMYYEeHMs] TIpa-
BWIBHOM IIepelayy IIBETOB OOBIMHO TIpU II€YaTU IIPUMEHSIOT
LIBETHBIE CBETOMWIBTPHI.

B Hacrosimee Bpemsi HammMmu (pabpuKaMM BBIIYCKAIOTCS
pEaKkTUBBI IS TPOSBJICHUS ILIBETHOM IUIEHKUM M Oymara st
1BeTHOW (ororpacduu mon HaszBaHueMm «PortorBer». Ilo cy-
IIECTBY OHA OTIMYAETCS OT IUIEHKM TOJBKO T€M, YTO BMECTO
LIEJUTYJIOMIHOM OCHOBBI BCE€ €€ 4YeThIpe CJIOSI HaHECeHbl Ha
oymary. Ilonb3ysich LIBETHBIMM HETraTMBaMXd M HabOpOM CBe-
TODUALTPOB IS HWCHOpPABJICHUST HEMpaBUJIbHOW Tepeaauu
LIBETOB Ha TaKOM Oymare, MOXHO IOJy4YaTh LIBETHBIE (hOTO-
rpauy MpY TIOMOINM YBEJIWYWTEIS WIM HEIMOCPEICTBEHHO
KOIMPOBAaHUEM B paMKe.

B. T'maporunsbii cnocod

B TexHumke LBETHOM KuWHeMaTorpaduy MCIIONB3YETCSI U
Ipyroi crocod TOMy4eHHs LBETHOTO KMHO(WIbMA — TakK
Ha3bIBa€MbIil TWAPOTUITHBIA CIIOCO0.

HcxomgHbpIM MaTepualioM JIsI 3TOTO crocoba CiryxXat TMoJTy-
YeHHbIE TeM WIM MHBIM O0pa3oM TpU 1IBETONEICHHBIC Hera-
TWBAa, TO €CThb HeraTWMBHbIE (DWIbMBI, CHSITbIE Ha IMaHXpoMa-
TUYECKMX IUIEHKAX COOTBETCTBEHHO 3a KPACHBIM, 3€IEHBIM U
CUHUM CBETO(MWIBTPAMU.

C Kaxnoro mu3 LBETOACJICHHBIX HEraTMBOB II€YaTaeTcs
TO3UTUBHAS KOIMWS Ha OCO0OI, TaK Ha3bIBAEMOW «MaTpyd-
HoOI», TIEHKe. MaTpuyHas IUIEHKA IIpeacTaBiseT co0Ooil Ku-
HOIUIEHKY M3 ILeJUTyJouaa C HaHeCEHHbIM Ha HEro Ipo3pau-
HbIM 3KEJaTUHOBBIM cjJoeM 0e3 OpomucToro  cepebpa.
B mporiecce M3roTroBieHUs WCMOIL3YETCST CJESMYIOIIEe YIUBU-
TEJTbHOE CBOWMCTBO XeJaTuHbl. Eciau >KelaTWHOBBIA CJION
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MMPONMUTATh B TEMHOTE pPACTBOPOM XpPOMITMKA (IBYXpPOMOBO-
KUCJIOTO Kajivis) M 3aTeM BBICYIIUTb, TO KeJaTHHA JeJiaeTcs
CBETOUYBCTBUTENIbHOM. OOpabOTaHHBIA TaKMM O0pa3oM, CIIOM,
eCJIM Ha Hero IIpeABapHUTENIbHO TONEWCTBOBAI CBET, CTaHO-
BUTCS HEpPACTBOPUMBLIM B Tropsideil BOJE.

Ha marpuyHyio m€HKy, OYyBCTBJIEHHYIO MOAOOHBIM OOpa-
30M, IIPOM3BOOUTCSA MeYaTh C KaXIOro M3 LIBETOIEICHHBIX
HeraTUBOB. MartpuuHasd IUIEHKA o00JagaeT oOdYeHb Maoi
YYBCTBUTEJIBHOCTBIO, M II03TOMY IIpYM IIe4aTh IIPUXOIUTCS
MPUMEHSITh BEeChbMa MOILIHBIE MCTOUHMKMA CBETa, HalpuMmep
PTYTHBIE JIaMIIBI BBICOKOTO HaBlIeHUsS. KX cBeT oueHb Oorat
VIBTPa(UOIETOBBIMIA JIydaMi, KaK pa3 HEOOXONMMBIMU ISt
NaHHOM 1Ie/u.

Ilocne meyaTn MaTpWYHYIO IUIEHKY OITYCKAIOT B TOPSYYIO
Bomy. HesacBeueHHass KeaTMHaA pacTBOpSIETCS YK€ TIpH
CpPaBHUTEJIbHO HU3KOM Temriepatrype — rpaaycoB 35—40. Yem
CWJIbHEE 3aCBEYCH JKEJIATUHOBHIMA CJIOM, TeM TpyAHee OH
OTMBIBacTCSI B TOpSUEH BOAE, TEM TOJIIE ITOIYIUTCSI OCTaB-
LINICST TIOCJIE OTMBIBKM CJIOM KeJaTMHbl. [lo OKoH4YaHWH
OTMBIBKM MBI TIOJIyYUM Ha IUIEHKE peiabedHOE, BBIITYKIOe
n3obpaxenue. Ilog TEMHBIMM MecTaMHd HerathBa pejibed
OymeT o4eHb TOHKMM, a IION CBETJIBIMM — CAMBIM TOJICTBIM.

B pesynbrare pacCMOTpEHHBIX HaMU IIPOLIECCOB IeYaTv
MU TOpSYeil OTMBIBKM Ha MaTPMYHOW ILIEHKE TOJNYJalOTCS TPHU
penbeHBIE KOMMU C TPEX LIBETOACTICHHBIX HEraTuBoB. Bor
9T TPU MaTPULIbl M CIyXaT KMCXOOHBIM MaTepuajoM IJisl
MPOM3BOJCTBA IIBETHOIO TO3UTUBHOIO u300paxkeHus. Bech
JATBHEHIIIMIA TIPOIIECC HECKOJIBKO HAIIOMUHAET TUITOrpadCcKyro
reyaTth C TOW TOJBKO pasHMULEH, 4To B TUMOrpadpuu KpacKoit
MOKPBIBAIOT BHINYKJIBIE MeCTa KiIvile (MaTpulibl), a B HallleM
cllyyae pacTBOpP KpacuTeasd OOJDKEH MPONWTaTh BECh XXeJa-
TUHOBBIN CJIOW.

B kakue xe 1LiBeTa HYXHO OKpacHUTb Hallld MaTpPULbI,
YTOOBI MPHU CJTOXKEHUM UX BMECTE M pacCMaTpUBaHUM MPOTUB Oe-
JIOTO CBeTa IIOMYyYUTh M300paKeHUE B HATypaJbHBIX IIBETax?

Ms1 yxke 3HaeM — B Kakue. HM3o0paxeHue, IOIyYEHHOE
C HeraTvBa, CHSTOTO 3a KpacHbIM (WIBTPOM, HYXHO OKpa-
CUThb B TOJyOOU IIBET, 3a 3e€J€HBIM — B TYPIYpHBbIA, 3a CU-
HUM — B XENTBINA.

Matpuubl MOrpyXarwTcsl B BOAHBIE PACTBOPHI KpacuUTeei
W BBIACPXUBAIOTCI OO TeX IOp, MOKa BECh KEJATUHOBBIN
peibed He TPOMUTaeTCsl paBHOMEPHO PACTBOPOM KpacHUTEJs.
Yem Oosibllie TOJMIIMHA pelibeda, TeM OoJbllee KOJUYECTBO
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KpacuTesisl BIUTaeT B ce0s 3TO MECTO MaTPUYHON TUIEHKMU.
IMocne okpacku Ha KaxXmoil M3 MaTpull Terepb SICHO MOXHO
pa3IUYUTh M300paXeHHe CHMMAaeMOro IpeaMeTa.

Tenepb ocTa€rcss TOCHEAHSISI Omepaiusl MOdydeHus LBET-
HOTO u300paxkeHusl, — TaK Ha3bIBaeMbIli mepeHoc. Ecau
OKpAIlIEHHYI0O MaTpUYHYyI0 IUIEHKY IUIOTHO TpWXaTh K pas-
MOUEHHOMY B BOIE CJIOI0 YMCTOM XKeJlaTWUHBbI, TO KpacuTesb
Ha4yHET MepexXoiuTh, WU, KaK roBopsT, nuddyHaupoBarb, U3
MaTpUYHOro pejibecha B XKEJAaTUHOBBIN cjoii. B Oosee TOM-
CTBIX YacTsIX pejbeda COmepXKUTCS OoJblliee  KOIUYECTBO
KpacuTelisd, U OKpacKa 4YKMCTOM XeJaTWHbI MOd BSTUMU Me-
cTaMUd B pe3yjbraTe IepeHoca Oymer Oosiee 1iotHoi. Ilocrie
CHSTUSI MaTpUYHOM TUIEHKM Ha YUCTOM XKEJaTUMHOBOM CJioe
Mbl MOJYyYMM Kak Obl OTMEYaTOK MAaTPUYHOTO M300paxkeHus
B KakoM-HUOYyIb OJHOM IIBETE.

Hanee Ha TmToONydeHHOe M300pakeHWE HaKJIaIbIBaeTCs
MaTpulla ApPYroro IiBeTa, W TEPeHOC APYroro KpacuTensl co-
BepiiaeTcd 3TuM ke myTéM. Cloma Xe TMEepeHOCHUTCSI U TPeTHii
kpacutenb. COBEPIIEHHO SICHO, YTO HYXHO COOJIOIATh CTPO-
Kaillllee COBMEIEHME BCEX KOHTYpOB IIE€PEHOCHMbIX M300pa-
XeHuil. B mpoTMBHOM ciydae MOJNYy4eHHOE LIBETHOE WM300pa-
XeHWe OymeT Hepe3KUM, pacIUibiBUathiM. Ecmu  Temepb
paccMaTpuBaTh TIOJNIYYCHHOE M300paxkeHHe, IPOTHUB OeIoro
CBeTa, TO Mbl YBUIMM MpEAMET B €ro HaTypaJlbHBIX IlIBETax.

OTMM Xe CcrocodoM MOXHO TIOJydaTh IBETHOE W300pa-
KeHre M Ha Oymare. [y 3Toil LeauM TIIpUMEHSIOT Oymary,
MOKPBITYIO CJIOEM YUCTOM Mpo3payHoil kemaTuHbl. Ha pas-
MOUCHHYIO B BoJe Oymary HakJIaJblBalOT ITOCIEIOBATEIbHO
BCE€ TPpU MaTPUYHBLIC HHéHKI/I, OKpalll€EHHbIE B COOTBETCTBYIO-
e uBeta. Bce Kpacurenu IepexomsdT B XKeJTaTUHOBEIA CJIOM,
M TaKUM 00pa3oM  TIONydyaeTcs  LBETHOE  M300pakeHMe.
HY)KHO 3aMETUTDH, YTO INPU COBPEMEHHOM COCTOAHUUN TEXHUKHU
MocjieqHnii crnocod AA€T OoJjiee MPOYHbIE W300paXKEHUSI, HE
BBILIBETAIOIIME TTOH OEWCTBMEM CONMHEYHOTO CBETa.

8. KWHEMATOI'PA®USA
A. Kak cHUMaOT IBWKYIIUACS TpeaMer

QXIBIA [eHb MMUIMOHBI COBETCKHMX JIIOfEil CMOTpST Ha
K 9KpaHax KUHOMUIbMBI, TTOBECTBYIOIIUE SIPKUM W TpaB-
IVBBIM SI3BIKOM O XU3HM, OOpPHOE M TBOPYECTBE CTPOUTENEH
KOMMYHUCTUYECKOTO O00IlIeCTBa.
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KunemaTtorpadusi, oCHOBOII KOTOpOI SIBIIsIeTCs Ta ke (o-
Torpacdusi, cTaja pa3BUBaTbCSI B KOHIE 19-ro crojieTus, u
IIPUOPUTET B 3TOil OO0JACTH, MPUHAIJIEKUT PYCCKUM YYEHBIM
n wu3ooperarensM. Crajlo TOKYMEHTAJIBHO M3BECTHO, YTO
nzobperatenu H. A. JliooumoB 1 U. A. TumueHko 9 sHBaps
1894 roma ocymiecTBWIM II0Ka3 IIEPBBIX KWHeMarorpaduye-
CKUX KapTWH, OMEPeNuMB Ha TOf C JIMIIHUM (paHIy3CKUX
n300peTareneil, KOTOPbIM HE TaK IaBHO COBEPIIEHHO He3a-
CIIY)KEHHO TIpUITUCHIBAJIOCH TIEPBEHCTBO B 3ToM aene. M3Be-
CTHO TaKXe, 4TO U [pYyrvMe KOHCTPYKTOPHI TOrO BPEMEHU —
W. Snosckuit, A. II. Camapckuii 1 U. A. AkuMoB — ObUIH
JIECTBUTEIbBHBIMU HOBATOPaMU, MOCTPOVBIIMMU TMPUOOPHI 151
CHEMKHM KMHeMaTorpapmyecKnx KapTUH W IJIS JEMOHCTpaIKi
UX Ha 3KpaHe. B rompl coBeTckol BiacTM KuHemaTorpadus
cTaja pa3BUBAaThCsl ~ HEBUOAHHBIMA TeMIlaMHM. ToBapwuiil
CraqiuH ckaszaj, 4ro «kKhuHO B pykax CoBeTcKoil BJlacTu
MPEICTaBIIIET OTPOMHYIO, HEOLCHMMYIO CHILY.

O06nanasi UCKIIOYUTEIbHBIMU BO3MOXKHOCTSIMU JTyXOBHOT'O
BO3IEMCTBUSI Ha MAacChl, KMHO IIOMOraeT pabodyeMy Kiaccy U
€ro MapTUM BOCIUTBHIBATH TPYISIIMXCA B IyXe CollMaau3Ma,
OpPraHU30BEIBATh MAacChl Ha OOpHOY 3a COLMAIM3M, IIOALIMATh
WX KYJBTYpPY U TIOJIMTUYECKYI0 OOECIIOCOOHOCTH».

CoBeTcKoe MpPaBUTEIBCTBO BBICOKO OLIGHWJIO pPOJb KHUHE-
MaTtorpaduy Kak MOIIHOTO OpYIMSi MAcCOBOM IOJUTUYECKOI,
XyIOXECTBEHHO WM HaydyHOi TmpormaraHabl. KuHematorpadu-
yecKasi IPOMBIIUIEHHOCTh B Halllell cTpaHe 0oraTo ocHallleHa
MEPBOKJIACCHOM OTEYECTBEHHON CHEMOUYHOW W TMPOEKIIMOHHOMW
anmnapaTypoii, KWHOCTYIMSIMU, TOCTPOSHHBIMU IIO0 ITOCICTHEMY
CJIOBY TEXHWKH, OTPOMHBIMU (paOpmkamMu M 3aBomaMu. Bo
BCEil CBOEil HesITEIbHOCTUM PAOOTHUKM KUHemaTorpaduu py-
KOBOJICTBYIOTCSI CJIOBaMM  Benmmkoro  JleHMHa: ©M3 Bcex
WCKYCCTB IIJIsI HAaC CaMbiM BaXXHBIM SIBJISIETCS KUHO.

HazBanue «xmHemarorpacd» IIPOMCXOOIUT OT IBYX Ipede-
CKHMX CJIOB. «KMHEMAaToC» — JBMXKEHWE U <«Tpado» — TUIIY.
Kunemartorpad — 310 mpubop, 3alMChIBAIONINI IBIDKCHUE
npu oMol GorocheMku. Kak ke MpoM3BOAUTCS «3allvCh»
IBWKEHUA?

K yauBUTENbHBIM  OCOOEHHOCTSIM YeJIOBEYECKOro, rIJias3a
OTHOCHTCSI CBOMCTBO «3allOMUHATh M300paxkeHue». Bol 3HaeTe,
YTO €CJIA MOCMOTPETh JHEM Ha TEperviéT OKHA W 3aKpPbITh
MocjIe 3TOro Iia3a, TO M MpH 3aKPHITBIX TIjIa3ax OymeT He-
KOTOpOE BpeMsI COXPaHSITbCS M300pakeHUEe OKOHHOIO repe-
mwieta. ONbIT IMOKAa3bIBaeT, YTO KaK Obl HU OBbLUIO KOPOTKO
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LIBETOBOE BO3ICHCTBUE, M300paxkeHHWe B IJIa3y COXPaHSIETCS
HEe MeHee ONHOM IIeCTHAALIATOM MOAU CEeKyHIBI.

ITocmoTpuTe Ha KakKOW-HMOYOb JIBVDKYIIMICS IIPEAMET,
HarpuMep Ha Oerymero yenoBeka. Ecim Ber mpm sTtom Oy-
Jere ObICTpO MopraTh IJla3amMHu, TO BIIeYaTJeHUE HeNpephiB-
HOIO OBIDKEHHUSI OCTaHeTCs TakMM Xe, KakK eciau Obl Bhl
CMOTpeJId Ha MpeaMeT, He 3aKpbiBasi TJa3. A MEXIy TeM,
korma Bwl 3akpelBaeTe I1a3a, IIpeIMET IIPOAOJIKAET Iiepe-
nBUTaTbCsd, HO Bbl aTOoro He Bummrte. B MOMEHT OBICTpOro
OTKpBIBAaHMSI M 3aKpbIBaHUS Ijlaza M300paxXeHWe Ha YyB-
CTBUTEJIPHOM CETYaTOM OOOJIOUKE €ro IPAKTUYECKH OCTaETCs
HENOIBWXXHBIM. B ciemytonmii MOMEHT IBUXKEHMSI OHO TaKKe
HETIOABIDKHO, HO TIPEAMET HAXOOWTCS YXe B IPYroM IOJIO-
KEHUM, O4YeHb MaJio OTJIMYalolIeMCsl OT Tpenbiayiiero. bia-
rogapsi CBOHCTBY Ila3a «3allOMMHATb» M300pakeHUE Bce
OTJEIbHbIE MOMEHTBI NBMKEHMS BOCIIPUHUMAIOTCS HaMM Kak
HEeTIpEPbIBHBINA IIPOLIECC.

Ha sToM cBolicTBe Halllero Iyia3a M OCHOBaHA BCsS KHUHE-
martorpadmss. KMHOCHEMOUHEBIN amIrapaT CHMMaeT Ha TUIEHKE
IOCJIEIOBATEIbHO OT/E/IbHBIE MOMEHTBI JBVKEHUSI, IPUYEM
Ha KaXIOM CHUMKE IBIDKYIIMIACS IIpeAMeT HEIOABIDKEH, OH
KaK ObI 3aCThlI Ha JAaHHBIMI MOMeEHT. JlambHeWIIuii mpolecc,
KaK MBI 3TO ceiiyac yBUIWUM, CBOAUTCS K OBICTPOMY ITOC/IEHO-
BaTeIbHOMY TIPOSKTUPOBAHUIO Ha OKpaH BCEX OTICIBHBIX
cHuMKOB. Ilpu 3ToM M co3ma€rcs BHeYaTICHUE HEIPEepPhIB-
HOTO OBMKCHUSI-

B xumHOCBHEMOYHOM armapare eCTb M OOBEKTHB U 3aTBOP,
Kak B 00ObMHON (oTokamepe. OmHAKO IIpollecC CHEMKHM CO-
BepiIaeTcsl ocobbiM obpa3om. IlocMoTpuTre Ha cxeMaTuye-
ckuit puc. 27. 3a obobektuBoM (1) TomMemmaercs pamka (2),
yepe3 KOTOPYIO IPOXOAUT KUHOIUIEHKA (3). Mexny OOBbeKTU-
BOM U1 paMKOI HaXOOWTCS BpallaloIIMICSI Kpyr C BBIpe-
30M (4). DTO Tak Ha3bIBaeMblii OOTIOpPATOp, BpallAIOIIUICs
3atBop. Iln€HKa mpoxXoguT 4Yepe3 paMKy He IUIaBHBIM [IBU-
JKeHHEM, a cKadykamMu. MexaHW3M amrmapaTra YCTpOeH Tak,
YTO KOIJA BHIPE3 BpallalolIerocs 3aTBOpa HAaXOOUTCS IIPO-
TUB OOBEKTHBA (3aTBOP OTKPHIT), TO IUIEHKA CTOWUT HEIO-
IBMKHO B paMmKe. B To Bpemsi, Korma 3aTBOpP 3aKpbIT M CBET
OT OOBEKTMBA HE MamaeT Ha IUIEHKY, CIEUMAJbHBIA ITONalo-
IIMiI MEXaHM3M, 3axBaTbIBas OTBEPCTUSI MO KpasiM IIEHKMU,
IepeaBUraeT e€ Tak, 4To IpU CICAYIOIIEM OYepPEeIHOM OTKPHI-
BaHUM OOBCKTHBA B paMKe OyIeT HaXOOWUThCS CBEXMI yda-
CTOK IUIEHKM, KaK TOBOpST, HOBbIi Kanmp. Ilpu Hop-
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MaJIbHOM CBEMKE OTU IIEPSOBIKCHUS ITOBTOPSIOTCS [IBa-
JaTh YeTbipe pa3a Kaxaylo cekyHmay. Kak Bumwrte, ycTpoii-
CTBO KHMHOAIIapara O4YeHb HAMOMUHACT YCTPOCTBO CTaHKO-
v BOrO IyieMé€ra ¢ TOH
pa3HUIIEl, YTO BMECTO
MaTpOHOB ITONAIOTCS HO-
BbIe Kanphl KWHOIUIEHKMH,
a BMECTO BBICTpeNa IIPO-
M3BOIMUTCS ChEMKA.

IIpyn cbhEMKe OBUXKY-
mierocsl  IMpeaMeTra Ha
KaxXaoM Kaape IIocie
MPOSIBIICHUST MBI ITOJTYIUM
OTIENbHBIE  MOCJIEIOBa-
TeJIbHbIE MOMEHTHI JIBU-
) xeuusa. Ilpm sTOoM Bax-
Puc. 27. Cxema ycrpoliicTBa KWHO- HO, 4YTOOBl Ha KaxKIOM

CbE€MOYHOTI'0O arirnapara.
I — 00BeKTUB; 2 — paMmKa; 3p— KUHOIUIEHKA,; Kalpe — TPEAMET  Tomy=
4 —BpallaoIIKiics 3aTBOP yujica Ppe3KuM, HE pas-
Ma3aHHBIM, JUIS  Yero
3aTBOpP KHWHOKaMmepbl OJDKEH OTKPBIBAThCS Ha MAaJIylo JOJIO
CEKYHIIbI.

C TMOMYyYEeHHOTo HeraTvBa W3TOTOBJSETCS TO3UTUMBHBIN
OTIEYaTOK Ha TUIEHKE. BDTO M eCTb KWHOMWIbM, KOTOPBIi
TIPUMEHSIETCST JIST JEMOHCTpalluu B KMHoTeaTpax. OOpa-
3ell TaKoW KWHOIUVIEHKM TpuBenéH Ha puc. 28. OOpaTtute
BHUMaHME Ha TIOJIOXXKEHME TaHKa Ha KaXIOM W3 CHUMKOB.

Hns geMoHcTpalMu (UIBMOB Ha BKpaHe IPUMEHseTCs
KWHOITPOEKIIMOHHBIN amrmapaTr. MexaHu3M ero oueHb HalloMU-
HaeT MEXaHM3M KWHOCHEMOYHOIO armnaparta. 3jech ecTb U
00BbEKTUB, W BpalllAlOIIMICS 3aTBOpP, U TMPUCHOCODOICHUE NI
MPEPLIBUCTOTO TIEpeABUXKEHUST KUHOMIEHKU. PasHulia auiib
B TOM, YTO B MPOEKIIMOHHOM amrapare Kaiap MO3UTUBHOMN
MJIEHKU, HaXOJSIIMICS B paMKe, OCBELIAETCS C3au CUJIbHBIM
HUCTOYHUKOM CBETa, OOBbIMHO dJieKTpuueckoi myroit Iletposa.
Kak 1 B 0OBIYHOM IIPOEKIIMOHHOM (poHape wiu (HOTOYBEIM-
yyTesie, Ha SKpaHe TOJydyaeTcsl YBEJIMYEHHOE W300pakeHue
Kazapa.

Yepes3 paMKy KMHOIIPOEKIIMOHHOIO arrapara IUIEHKa Mpo-
XOIIUT CO CKOPOCTBIO NBAlllaTM YETHIPEX KalpoB B CEKYHIY.
Kaxnpiii pa3, Korga Kaap MeHseTCs, Bpalllalolluiics 3aTBOP
MEPEeKPhIBAET CBETOBBIE JIyYM UM M300paxkeHUWE Ha 9KpaHe ucye-
3aeT. Ho Onarogapsi <«3alOMUMHAHWIO» Mbl HE OILylIAeM
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STUX TIEPEepPBHIBOB, pa3Be UYTO €C/IM armapaT yX OdYeHb IUIOXO
oTtperyaupoBaH. Kaxmoe mocnemyoliee M300pakeHUE CIU-
BaeTcs C MpeAbIIylIuM, ¢ TNpeAMeT TMpeaCcTaBIsieTcsl Ha

SKpaHe B HEMPEPLIBHOM BU-
KEHUMN.

B coBpeMmeHHOIT KWHEMAaTO-
rpaguu Bce TPOLECCHI—ChEMKA,
MpOsIBJICHUE, TIeYaTaHUuEe U IIPOCK-
TUPOBAHUC — MECXaHU3MPOBAHLI.
Bonbiive  MammHBI  TIPOBOAAT
HETaTUBHYIO 3aCHSITYI0 IUIEHKY
yepe3 0aku C IIPOSIBUTENIEM, IIPO-
MBIBAIOT U (PUKCUPYIOT €€ U 3a-
TeM cymar. Jpyrue MaiIdHbBI
KOIMUPYIOT C HEraTMBa COTHU IIO-
3UTUBHBIX (UILMOB U  OCYIIE-
CTBIIIIOT BeChb TIPOLIECC  TPOSIB-
JICHUSL.

BcecTopoHHsIT  MexaHU3aIus
mpoiuecca  MPOM3BOACTBA  KU-
HODWIEMOB  HeMaJlo  CII0CO0-
CTBOBaJla  TOMYy, 4YTO  KHUHO
CTaJl0 MAacCOBBIM W JOCTYII-
HbIM, TIOJIUTUYECKU YPE3BHIYAHO
BaXXHBIM BMIOM WCKYCCTBA, HeECy-
MMM BeJMKHWE MAeH KOMMYHH3Ma
mmpokuM Maccam Crpanbl CoBe-
TOB.

b. 3amennenHas mpoexuus
M 3aMelJIeHHas1 ChEMKa

IIpencraBeTe cebe, 4YTO MbI
MMPOU3BOAMM KHUHOCBEMKY JIBUKY-
LIEerocsl MpeaMera co CKOPOCTBHIO
He [BaalaTh dYeThIpEX, a CTa
KagpoB B cekyHAy. Ecau mpoek-
TUPOBAaTh Ha 9KpaH TOJyYeHHBIM
GWIBM ¢ Takoi K€ CKOPOCTBIO,
TO HHUKAKUX M3MEHEHUII B ABILKE-

Puc. 28. Obpasenr KWHOIIEH-

KM C KamapamMH, Ha KOTO-

PBIX CHATO IIOCJIE€IOBATENb-
HOe mepeMellleHue TaHKa

HUM 1mpe€aMera Mbl HE 3aMCTHM. Ho ecnmu OCYLICCTBUTL IIPO-

€KIIUI0 C HOPMAJIbHON CKOPOCTHIO,

TO €CTb CO CKOPOCTbLIO

JIBalIaTH YEThIPEX KaIpoB B CEKyHIy, TO MBI OymeM HaOo-
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JIaTh JIOOOMBITHOE sIBJIeHUe. Bce AOBMXXEHUS IpeaMeToB Oy-
JIyT TOYTU B 4YeTbIpe pas3a 3aMme[jieHbl. MeieHHO Oyaet
MepenBuUraTbCsl OETylIMii 4YesloBeK, HajJieKO BBICTaBJIsAsl HOIU
Brepén. MemieHHO UM TIJIaBHO JIETUT py4yHas I'paHaTta; BUIHO,
KaK OHa TMOBOpAayMBAeTCs TIpU TOJIETE; MEIJICHHO TIOTHU-
MaloTcsl BBepX OpbI3TM BOABI MpPU pa3pbiBe CHapsia; MOXHO
JIETKO MPOCJENUTh UX TPaeKTOPHIO.

3nech Mbl MMeeM HOBOE CPEACTBO paclo3HaBaHMS, TOU-
HOTO aHaJiu3a OBICTPHIX IBWXKEHWM. 3/1eCh CTaJI0 JAOCTYITHBIM
TO, YTO paHbllle HE YJIaBIMBAJIOCh [1a3oM. MOXHO mpociie-
JIUTb B3aMMOJEHCTBUE YacTeid Beayllero OroHb ITyJeMETa
WIX aBTOMara, pabOTy KJalmaHOB Yy JABUTATeNsi BHYTPEHHETO
CropaHusi, TPOKOHTPOJMPOBATH TOYHOCTh PaOOTHI OpPYAMiA-
HOro pacuéra u T. I.

ITpuémMom 3amenIeHHOU TPOEKIMU Mbl KakK Obl yBETUYM-
BaeM IIPOMEXYTKM BPEMEHU MEXIy ABYMSI COCEIHUMU TO-
JIOKeHUsIMM  TipeaMeTa. HemapoM — ObICTpYIO  KUHOCBHEMKY
Ha3BIBAIOT <«JIyIIOM BpPEMEHM».

TexHuuyeckue cpeacTBa 3aMeIJIeHHOW MpPOeKIMU U Obl-
CTpOii CBHEMKM Topaszio IIMpe, YeM Mbl HX 3/€Ch OMNuCaNu.
CoBpeMeHHbIe cleldaibHble KMHOChEMOUHbIE ammapaTbl MO-
rytr npousBoauth Oosee 10 000 cHuMkoB B cekyHay. Oco-
ObIMU TMPUEMAMU MOKHO ITOJYYUTH €€ OoJiblliee YUCIO Kall-
poB. B aTux ciyyasix nenaroTcs JOCTYIHBIMU JJIsi CLIOKOMHOTO
pacCMOTpeHUsI U W3y4YeHUs] TaKue ObICTpble IPOLIECChl, KakK
MONET MyaM, pa3pblB CHapsiia, paspylleHue YKpeIrUleHUH.
ITpuMeHsist 3TM TEXHUYECKUE TIPUEMBI, COBETCKHME BOEHHBIE
WHXEHEPbl CMOIJIM  3HAUUTENbHO  YCOBEPUIEHCTBOBATb U
VAYYLIUTh Hallly OOeBYI0 TEXHUKY.

TakoBbl BO3MOXHOCTM 3aMeUIECHHOW mpoekiuu. Jlerko
MpENCTaBUTh cede 0OpaTHBIN Clydyail — 3aMEJIEHHYIO ChEMKY.
MHorue mnpoleccbl B TMPUPONE TMPOUCXOISAT Ype3BbIYAHO
MemieHHo. Bo3bMuTe, Hampumep, pa3BUTHE pacTeHMs. Y KOTO
XBaTUT TEPINEHUS CMOTPETh, HE OTpPhIBAasl TIJla3, MHOTHUE Jie-
CATKM YacoB Ha BBIXOMSUIMA W3-TIOA 3€MJIM POCTOK, BbIpa-
CTalollMii  3aTeM cTebesib M paclycKalolUics — 1IBETOK?
A Belb TOJBKO TakKUM 00pa3oM U MOXHO TOJAMETUTb BCe
OCOOCHHOCTM W [NeTajld Pa3BUTHS KaXAOWl 4YacThu JaHHOTO
pacteHus. MoOXHO, KOHEYHO, BpeMsl OT BpeMeHUu ¢doTorpadu-
poBaThb pacTeHMe W 3aTeM, paccMaTpuBasi 3TU CHUMKH, CO-
CTaBUTH cebe MpeacTaBieHue o mpoiiecce pocta. Ho KuHe-
Martorpacdusi TMO3BOJISIET clejaTh BCE OTO ropasfao  Oojee
HaMJISIIHBIM U TMHAMUYHBIM.
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OkoJIo SIIMKAa C BbICAKEHHBIMU CEMEHAMU pacTeHU
YKPEIUISIIOT KMHOCHEMOUYHYIO KaMmepy. ABTOMAaTWYECKOe IpH-
CIIOCOOJIEHVE MPOM3BOMUT TMEPUOAUYECKH TOJIBKO ONWH CHHU-
MOK Ha TUIEHKe, CKaxXeM, uYepe3 KaxIble JIecsITh 4acoB.
Yepes HEeCKOJIbKO Heleslb paboThl aBTOMAaTa Ha KUHOTUIEHKE
OymayT CHSITBI Bce TIOCENOBaTeNbHbIE JTallbl Pa3BUTHS
pacteHus. Ecnu Tenepb Takol KMHODWIBM MNPOEKTUPOBATH
Ha 5KpaH C HOpPMaJlbHON CKOPOCTbIO, TO Mbl YBUAMM 3aMeya-
TeqbHOE 3penuiiie. PaznBurass KycOUuKM 3eMJid, IMOTHMMAETCS
BBepX pocTok. OH yBeJIMYMBAaeTCs Ha HallWX TIJa3axX, Kpem-
HET, BbIOpACchIBA€T HOBbIE W HOBBIE JIUCTbS W, €CIU ChEMKa
MpojoJiKaaach AOCTATOYHO AOJro, NAET OyTOH, KOTOpbIA Ha
HalllUX TJIa3aX pacKpbIBaeTcCs, IpeBpallasich B LIBETOK.

TakuMu Xe crocobamMu MOXHO MoKa3aTb ApPYrue MelJieH-
Hble, He 3aMeTHbIE IJIs Tjas3a IPOLECChl, HaIpUMep, pacmpo-
CTpaHEHME pXaBYMHBI IO METAUIMYECKON TOBEPXHOCTH,
pa3MbIBAaHUE BONON TUAPOTEXHUYECKHMX COOPYXEHUH U T. .

9. IPUWIOXKEHHUA POTOI'PAOUN

A. Bo3mymmHoe ¢ortorpacpuposanue

reorpacbnquKaﬂ KapTa MpencTaBiseT coOOil YCIOBHBIN PH-
CYHOK MECTHOCTHM, BUIMMOM KaK OBl C OYeHb OOJIBIION BbI-
cotel. YuTaTeab, BeposiTHO, HE pa3 oOpallaJ BHUMaHUWE Ha
TO, YTO M3 OKHA CaMOJIETa WIA C BEPIIMHBI BBICOKOW TOPBI
MECTHOCTh, pacCTWIAIOMIAsCSI BHU3Y, OYEHb HAITOMMHAET Ie0-
rpaduyeckyio kKapry. COBEpIICHHO €CTECTBEHHO BO3HUKAET
MBICJIb 00 MCIIOJIb30BaHUU (poTorpadpuuecKoro ammnapara JIJist
M3TOTOBJIEHUS IIJIaHOB M KapT. M300peTaTenu moJiaraiv, 4To
IJISI 3TOTO HY:XKHO TOJIBKO ITOAHATH (poToammapar Ha IIpHU-
BSI3HOM BO3IYIIIHOM IIIape M ITPOM3BECTU HECKOJIBKO CHHUMKOB,
KOTOPLIE B [laﬂbHClL/'lHJCM MOXHO OBUIO OBl NPpUMEHUTb B Ka-
yecTBe Kapt. Ha camom nene 3amaya Bo3mymrHoro ororpa-
¢upoBaHU OKa3alach 3HAYUTENILHO 0OJjiee TpPYITHOIA.
®otorpadupoBaHue ¢ Bo3myliHOro Imapa B Poccuu 6bLIo
npousBeneHo B 1886 romy BosmyxomnaBatenem JI. H. 3Be-
PUHIIEBBIM, KOTOPBIM ITOJIb30BAJICA CIIELIMAIbHOM (oToKame-
pOIi, CKOHCTPYUPOBAaHHOM M W3TOTOBJIEHHOII pPYKOBOIUTEIEM
dotorpaduueckoro otaena Pycckoro TexHWYecKoro ooiie-
ctBa B. U. CpesneBckum. B 1898 romy pycckuii m3obpeTa-
teab P. 1O. Twure cKoOHCTpyWpoBajd IIepBbIii B MHUpPE CIIe-
LIMAJIbHBIN aBTOMATWYECKUIA  ammapar JJjis  BO3MYLIHOM
(otorpacduu. DToT ammapaT COCTOSUT M3 ceMHu (poToarmrmapa-
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TOB, KOTOpbIE OTHOBPEMEHHO ITPOM3BOIWIN CHhEMKY OOJIBIION
momany. OpurvHajgbHasi KOHCTpyKuMs Twiie aBa-Tpu Je-
cgITKa JIeT Hazaa Oblla «3aMMCTBOBaHa» HEKOTOPHIMU aMe-
PUKAHCKUMHU ¥ HEMEUKUMU (prpMaMu.

OcobeHHO MMMPOKO BO3mymIHasg ¢ororpadus crajga Tpu-
MEHSTBCS B aBUMalMu. B Hayaje MEBITHUCOTBHIX TOMOB PYCCKUE
WHXEHEPhI co3maiu a’podoToarmapaT I CaMOJIETOB, CHA0-
KEHHBIM MNpuOopaMu IJIsl PETUCTPAallMM BBICOTHI, C KOTOPOIA
MPOM3BOIWJICS CHUMOK, U BPEMEHHU, B KOTOpPOE OH ObLI IpO-
M3BeIEH. DTOT aspodoToarnmapaT B OTIMYME OT BCEX IIPEIbI-
IOYIIX 3apsoKaics He IUIaCTUHKAMU, a IUIEHKOI.

Bo Bpemss BoitHbl 1914—1917 romoB Ha BOOpYXEHUU
aBUAllUM PYCCKOM apMUM COCTOSUI  ITOJyaBTOMAaTUYECKUil
aspodoToarmapaT CUCTEMBl PYCCKOIO M300peTaTeNsl ITOJIKOB-
Huka B. Ilorre. Ilo cBOMM TaKTMKO-TEXHUYECKUM CBOICTBaM
OH JaJIeKO OCTaBJIsUI T03aau a’podoToaniaparsl WHOCTpPaH-
HbIX apMmuii. Takum 00pa3oM, BO BpeMsl BOMHBI BCE KPYITHBIC
ormepanyd 00eCIIeYMBaIMCh BO3MYIIHONW (POTOpa3BedKON IS
BBISIBJICHUSI CUCTEMbBI OOOpPOHBI, KOHLIEHTpALIU OOEBBIX CHI W
TEXHUKW IIPOTMBHMKA W T. II.

B mepmon rpaxmanckoit BoiHBEI B COBETCKOM CTpaHe YXKe
CYILIECTBOBAJI IIKOJIbI, TOTOBAIINAE CIELIUAIUCTOB (POTO-
CcIyk0bl 1151 BoeHHO-BO3AyIIHBIX cui. Bo3smyimiHas goTtopas-
BelKa OKa3blBaja OrPOMHYIO TOMOIIbL OOEBBIM JEHCTBUSIM
KpacHoii Apmun mpoTHB OeJIorBapIeiiieB M  MHOCTPaHHBIX
MHTEPBEHTOB.

Bonpmx ycriexoB moctmriia a’podOTOChEMKA B TIEPHOL
MMPHOTO COIIMAJIMCTUIECKOIO CTPOMTENbCTBA B CBSI3M C 3a-
JayaMy pa3BUTHSI HAPOJHOIO XO3SMCTBA.

B coBepllieHCTBOBaHMU METONOB a3pO(POTOCHEMKHU 0OJIb-
110 y4YacTHMe MNPMHUMAET TpakJaHCKas aBUalLlMsI, paboTy KO-
TOpOi B 3TOI 00JaCTH 00ECIeUYMBAIOT CO3JAHHBIE MOIIHBIC
ONTHKO-MEXaHM4ecKre M (oToXMMHYecKre 3aBoabl. B coBeT-
CKOWl HaydyHOl JIUTepaType TMOSBISIOTCS KalUTadbHbIE TPYIbI
10 TEOPETUYECKMM M IIPAaKTMYECKMM BOIIPOCAM BO3MYIITHOTO
dotorpapuposanusa B. @. Haiinénosa, H. TI. Kemib,
I1. II. CokonoBa U APYTHX.

B rompl Bemukoit OtevyecTBEHHON BOWHBI TEXHUYECKUN W
TEOPETUIECKUII YPOBEHb COBETCKMX PabOT B 00JIACTH BO3MYII-
Hoii ¢ororpaduy OCTaBWJI AAJIEKO 3a CO0OMl MHOCTpaHHBIE
JOCTKEHMUS. Aspodotocinyxk0a BoeHHO-BO3MYIIHBIX CHII
MOJI30BAJIaCh aIlapaTypoii, M3TOTOBJICHHON Ha OTEYECTBEH-
HBIX 3aBOJax M3 OTCUYECTBEHHBIX MaTepuajaoB. Bbicokoe Ka-
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YeCTBO NMPHOOPOB TOMOTAJIO HAIIMM JIETYMKAM C YECThIO
BBITIOJIHATL 3adaHusI KOMaHAOBaHMS IO BO3MYIIHOI pa3BenKe.
CHUMKM, TOJydaeMble TMPU TIOMOIIM OTEYECTBEHHOM armnapa-
TYpbI, OBLTM HACTOJBKO COBEPIICHHBIMHU, 4YTO TIociie (DOTO-
rpaMMETpUIECcKOil 00padOTKM HaBajli M KOOPIWHATHI apTHJI-
JIEPUMCKMX MeJleld, U CXeMbl pa3BeAKU, W TomorpaduiecKkue
KapTHI.

doToanmapaT Ojis BO3MYIIHOTO (oTtorpadupoBaHUs Mpe-
CTaBJIIET COOOM CIOXHBIM aBTOMaTU4ecKuii mpubop. K or-
JIEIbHBIM 4YacTsIM allrapaTa IpeabsBIsIOTCS OYeHb BBICOKUE
TpeOOBaHUSI.

OOBEKTUB TaKOil KaMephl HOJDKEH JaBaTh M300paXkKeHME
OosblIoro ¢opmMara, TO €CTh, KaK 4YUTaTeJb yXKe 3HaeT, OH
IOJDKeH OBITh JIMHHOMPOKYCHBIM. OT 0OBEeKTMBa Tpedyercs
Oonbinast cBetocwia (or 1 : 2,5), 4TOoOBI OOECIIEYMBATH BO3-
MOXHOCTb KOPOTKMX OSKCIO3MLMI TIpu ChéMKe (0T '/, ce-
KYHIBl M MEHBbIIIE), HEOOXOAUMBIX MpU OOJBIION CKOPOCTH
nBukeHus: camon€éra. OH IOKeH OBbITh OYeHb COBEPIICH-
HBIM, TO €CTb JaBaTh MaKCHMMAaJbHO pe3Kue H300paKeHUs
MPeAMETOB, YTO HEOOXOAMMO IS WX JaJbHEHIIero pacro-
3HaBaHUSI.

Takoit 00BeKTMB OBUT co3maH JaypeaToM CTaTWHCKOMN
npemur M. M. PycMHOBBIM U TOJYyYMWJI ILIMPOKOE pacmpo-
CTpaHEHHE B BO3AYIIHON ¢oTorpadpmu. 3aBogka M CITyCK
3aTBOpa, IepeIBUKEHUE IUIEHKU — BCE 3TO ITOJHOCTBIO aBTO-
MaTU3UPOBaHO, YTOObI HE OTBJIEKATh BHMMaHUE JETYMKA U
HE OTHMMAaTh y Hero BpeMeHu. Kamepa mist Bo3mymrHoro ¢o-
TorpaMpoBaHUsS OTIMYAETCSI OT OOBMHBLIX (POTOAMIIAPATOB
TeM, UYTO Y He€ HeT IPUCIOCOOJeHUM IJisl HaBOAKU Ha (POKycC:
00BEKT CHEMKM HAXOOUTCS BCerma najeko, TaK Kak doTo-
rpadupoBaTh IPUXOOUTCS C OOJIBIION BHICOTHIL

Ha puc. 29 wu300pax€éH coBeTckuii' aspodoroamiapar
A®DA-33. On cocrour u3 ¢oroycraHoBKU (1momcraBku) (1),
Ha KOTOpOM yKperuleHa KaMepa, KaMepHoi yacTu (2), oObeK-
TUBHOK Yact (3), B KOTOpOW HaxXOmSITCs OOBEKTUB M 3aTBOPD,
u KacceTol (4). OTmenbHBI MexaHM3M (5) YIIpaBiIsIeT 3aBOI-
KOl M CITyCKOM 3aTBOpa U mepeaBkKeHHMeM IUIEHKU. OH ke
MIPUBOANT B ABMKEHUE MAaJIEHBKYIO BO3OYXOAyBKY (6). DtO
CTpaHHOE Ha TIEPBBIM B3IJISIA IIPUCIIOCOONCHUE CIYXUT IS
MPYDKMMAaHUS TUIEHKM B MOMEHT ChEMKHU CXKAThIM BO3MYXOM K
CIIeLIaIBHOMY CTOJIMKY. B 3TOM cilydae mOBEpXHOCTb IUIEHKH
JIeJIAeTCS COBEPLIEHHO POBHOM, 4YTO Ype3BbIYAWHO Ba>KHO
JUTSL TIONYyYEeHUsI Pe3KOro M TOYHOro cHMMKaA. DotoammapaT
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A®A-33 — monHBIA  aBTOMAT; Oydyuyun TpUBEAEH B OCii-
CTBUE, OH MOXET JeJaThb OT OJHOIO IO IISITHAALIAT CHUMKOB
B MUHYTY.

DKCIOHMPOBAaHHAS TUIEHKA TIPOSIBISIETCS B CIlEMAIb-
HOM TIpHMOOpe, W C TTOJyYeHHBIX HETaTMBOB IT€YaTAIOTCS TO3M-
TUBBI Ha (porobymare. Takoil (DOTOCHMMOK U CIIyXKUT (POTO-

JoHeceHneM. [lyis1  moHece-
4 HUS O KaKOM-HMOYIb OHOM

BOGHHOM OOBEKTE  YacTo

ObIBa€T OCTATOYHO ONIHU-
2 HOYHOI'O CHMMKA.

Ho xak OwiTh, eciu He-
obxomuMmo  cortorpadumpo-
BaThb  OOJNBIIOM  y4acCTOK
MECTHOCTH, B  HECKOJbKO
COTEH KBagpaTHBIX KWJIO-
MeTpoB? UToOBI He mepemy-
TaTh CHMMKHU IIPpM MX CKJIa-
IbIBAHUM W HE WCKa3UTh
MacmTaboB M300pakeHus,
CBbEMKY  TIPOM3BOIST CJie-
JIYIOIIM  00pa3oM.
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Puc. 29. Coserckuii anmapaT i

BO3JIyIIIHOTO ¢doTorpadupoBaHus
() :

1 — dotoycTaHOBKa; 2 — KamMepHasl 4acThb;

3 — oObeKTMBHasi  4acTh, 4 — KacceTta,;

5 —MeXaHI3M YIIPAaBJICHSI 3ATBOPOM; 6—BO3-
ILyXO/lyBKa

CaMon€éT wunmér 3amaH-
HBIM KypcoM, U oToarria-
paT aBTOMATMYECKU IIPOM3-
BOIUT CBEMKY C TaKOH CKO-

pOCTBIO, 4YTOOBI  ITOJIyYEH-
HblE CHUMKW HECKOJBKO TIIEPEKPBIBAIIA Opyr [Apyra, TO
€CTh, YTOObl Ha KaXIOM IIOCJIEOYIOIeM CHHUMKE BBbIXOAWIA
yacTh TIPEIMETOB, MMEIOIIAsCSI Ha TpeablmylleM. 3aTeM ca-
MOJIET TIPOXOOUT KypCOM, IIapajiIeibHBIM IIepBOMYy. Terepb
(ororpacdupoBaHue IPOM3BOOUTCS TaK, YTOOBI IIOC/IEIOBA-
TeJIbHble CHUMKM HE TOJIbKO IepeKpbIBAIM IPYr Apyra, HO U
3axBaThIBAJIM 4YacTh OOBEKTOB, IIOJYYEHHBIX IIPU ChEMKE Ha
nepBoM Kypce. I'OTOBbIE CHUMKM CKJIAABIBAIOTCS TaK, YTOOBI
JIMHUM Ha MECTHOCTM (IIOpPOTHM, 3KEJIEe3HbIe IOPOTv, pPeKH
U T. I.), OOphIBAIOIIMECs] Ha OJHOM CHUMKE, MPOJOJIKAIUCh
Ha JIpyroM. B 3TOoM ciiyyae MOXHO OBITh YBEpPEHHBIM, 4YTO
CHMMKM He OyayT IiepenyTaHbl M MaclLUTaObl He OyayT HCKa-
KEHBI.
HyxHo, omHako, 3aMeTWTb, YTO IIPpYM BO3MYIIHOM (HOTO-
rpadupoBaHUM HEBO3MOXHO IIOJIYYMTh BCE CHUMKU TaKUMHU,
q1oObl MpW CKJIAAbIBAHUU OHM Cpa3y JaBaji TOYHYIO KapTy
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MecTHOCTU. Jleno B TOM, 4YTO, BO-TIEPBBIX, BHICOTA, C KOTOPOK
MPOU3BOANUTCI ChEMKA B MOJETE, BCe BpEMSI MEHSETCS U, BO-
BTOPBIX, CAMOJIET HUKOILJA HE HAaXOAMTCS B CTPOrO TOPU3OH-
TaJIbHOM TMOJIOXeHUU. W TO M Ipyroe HECKOJbKO MCKaXaroT
eHUMKU. [loaToMy misi MOJTydyeHMs] TOYHOM KapThl MECTHOCTHU
HeraTuBbl TPOXOJSAT CJIOXHYIO OOpabOTKYy TIpU TMOMOIIU
MpuOOpOB, Ha3biBaeMbIX (oToTpaHchopmaropamu. Teopus
doTaTpaHchopMupoBaHUsl a3poOTOCHUMKOB Oblia pa3pado-
TaHa B  KOHIIE TIPOILJIOTO  CTOJIETUSI  TpodheccopoM
B. ®. HaiinénosbeiM. Ilpu 3T0ii ornepauny CHUMKU HECKOJIBKO
YBEJIMUMBAIOTCS WM YMEHbIIAIOTCS, YCTPAHSIOTCS MCKaxe-
HUSI, TIOJNyYEeHHbIE MPU ChEMKE C HAKPEHUBIIETroCcsl caMoJiETa,
n T. 1. TonbKo Temephb CIOXEHHbIE BMECTE OTIeYaTKU HamyT
TOYHOE M300pakeHWe MECTHOCTU. JTo U300pakeHue Oyner
BCe Xe OTJIMYaThCcs TEM, YTO Ha HEM He 00O03HAUEHbI BBICOTHI
M HMU3MEHHOCTM, KaK Ha HacTOsIIel KapTe.

Ecnu B ycloBUMSIX BOEHHOTO BpeMEHW BO3AYIIHYIO CHEMKY
HY>KHO TPOM3BECTM HOYbIO, TO C caMoJji€Ta CcOpachIBalOT
OCBETUTEJIbHYIO OOMOY, 3a)Kurarourylocsi Ha 3aJaHHOUN BbI-
cote. M3BecTHBI U Apyrue crnocoObl HOYHOro ¢otorpadupo-
BaHMsI, pa3pabOTaHHBIC COBETCKUMU YUEHBIMU.

OrpoMHOe 3HauyeHWE WMeeT Bo3ayiiHas ¢ororpacdusi B
MUPHOM CTPOMTEJbCTBE Haillelr cTpaHbl. [Ipu e€ momoiu Ko-
peHHbIM 0Opa3oM obJjeryaercsi MU3roToBJIeHUE TUIAHOB U KapT
MecTHOCTU. BosaymiHast ¢dortorpacdusi urpaer OOJNBIIYIO POJb
B TEOJIOTMYECKMX pa3BeldKax, TaK KaK OHa I103BOJIIeT OOHa-
PYXUTb BBIXOJbl TOPHBIX IOPON Ha TIOBEPXHOCTb 3E€MJIU.
A3po(OTOCHUMKM TIOMOTalOT OCYIIECTBICHUIO CTAJIMHCKOTO
IJlaHa TMpeoOpa3oBaHMSI TPUPOAbI — CO3MAHUIO JIeCO3AIMT-
HBIX TOJIOC Ha MpocTopax Haiieil PomuHbI.

b. JlemackupoBanue npua nomoum cororpadpum

Bl yxe 3Haere, uTo (Qororpaduyeckue SMyJIbCUU UYB-
CTBUTEJIbHbI HE OJWHAKOBO K JiydyaM Bcex LiBeToB. Eciu B
SMYJIbCUIO TUIACTUHKW BXOOUT HUYEM He oOpaboTaHHOe Opo-
MUCTOE cepedpo, TO Takasl TJacTMHKaA OyleT 4yBCTBUTEbHA
Oosbllle Bcero K rojyoomy 1mBety. Ha He€ moutm He Oymer
JIeiCTBOBaTh KpacHbIii 11BeT — M KpacHoe M 4€pHOe TMOJIOTHO
nonyyarcss Ha ororpacdvu omnMHAKOBO UYE€pPHBIMM. OnuHa-
KOBO OeJbIMU BBIMAYT M Oenasi majaTka U rojyooe Hebo.
A Benb romy0Ooii M OenbIii 1IBeTa, KaK TOBOPSAT CIELUAIMCTHI,
WMEIOT pa3HyI0 <«CBETJIOTY»; TOJy0Oil BCerma TeMmHee Oesoro.
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Hauunaromero ¢dotorpacda He o4yeHb CMyIAeT Takasl He-
MpaBWibHasl Tepenadya OTTEHKOB, OCOOEHHO eCIM OH 3aHHu-
MaeTcs TopTpetHoi  (Qotorpacueit. Ho B TexHuueckoil u
XyIOXeCTBEHHOI (oTrorpaduu K CHUMKY MNPEIbsBISIOTCS TO-
pa3go Oosblive TpeOoBaHUS. BcrmoMHUTE XOTs Obl O LIBETHOM
(dororpadhuu, o momyyeHUH TPEX UBETOAEICHHBIX HETaTUBOB.
Tyt yx 00si3aTeIbHO KaXKAbIM 1IBET NOJKEH JaBaTh pa3iny-
HOE€ TIOTEeMHEHMWe IJIaCTMHKMW, WMHadye 1iBeTHas1 Qororpadus
Obuta Obl HeocyllecTBMMAa. BoOT Takas u3OupareilbHasi 4yB-
CTBUTEJIbHOCTh (hOoTOrpaMyecKMX BSMYJIbCUIl K JyyaM pas-
HOTO I[B€Ta M MOXET OBbITh HMCIOJIb30BaHA JJISI OCOOBIX CITy-
YaeB ChEMKHU.

BospMuTe cuHMItI KapaHmail M HalWiodTe Ha OymMare
Heckosibko cJioB. Ilocie 3Toro KpacHbIM KapaHAallioM J0-
BOJIbHO TUIOTHO 3aIUTPUXYHATE HAMKMCAaHHOE TaK, YTOObl HUYETOo
HeJib3sl ObLI0 Mpoyectb. Ho, okasbiBaeTcsl, 3allITPUXOBaHHbBIE
OYKBbI MOXKHO CZeJIaTb BUIMMBIMM, €CJIM MCIOJb30BaTh CBOA-
ctBa cBeToWIbTpoB. [locMOTpuTe Ha HaMMCAaHHOE TPU SIp-
KOM CBETe 4Yepe3 KpacHoe CTekjIo u Bbl cHOBa cmoxere pas-
JnuuTh OykBbl. [loyemy 3TO Tpoucxoaut?

Ot uzobpaxkeHUsT Ha Oymare OTpaxaloTcsl JIydd M Kpac-
HOTO M cuHero 1BeTa. Ho mepBbie CBOOOAHO MPOXOIST yepe3
KpacHOe CTeKJIO, U KpacHas IUTPUXOBKA HCYE3aeT Ha OesioM
(one Oymaru. CuHMe Xe JIydu 3aJepKMBAIOTCS KpPacHbIM
CTeKJIOM, M TI03TOMYy Ha MecCTe HaIlMcaHHoro Bbl BuauTe
TOYTU YEPHBIE OYKBBI.

MBI mpoaenasv 3TOT ONBIT, He TPUMEHSISI HUKaKou ¢hoTo-
rpadpum. Ho ¢ororpadmueckast mracTMHKAa MOXET OBITh CIe-
JlaHa Heu3MepuMo OoJsiee UYYBCTBUTENIBHOW K OMNpeAeEéHHOMY
LIBeTy, 4eM Hail Tja3. M 1mosTtoMy, MOBTOPWMB TOT K€ OIIBIT
¢ ¢oToarnmapaToM, IMaHXpPOMaTUYECKOW IUTACTUHKOW M Kpac-
HbIM CBETOMUIBTPOM, MbI TOAYYWIM Obl TOpa3io Jydlliue
pe3yabTaThl.

ITpuMeHsIs1 crielMaibHO OYYBCTBJEHHBIE TIJIACTUHKWA W XO-
JIOIIO0 TIOJOOpaHHbIe CBETOMWIBTPBI, MOXHO TakKUM 00pa3oM
pacuiM@poBbIBaTh CTapble JOKYMEHTHI, 3alaukaHHble U 3ajlu-
Thle APYrMMU depHUIamu. OT 30pKoro rjasa coToarnrapara
HE YKPOIOTCSI M BCSIKWE MOIENKM M TIOAYUCTKU Ha Oymare,
MOTOMY YTO TIOJCKOOJEHHOE MECTO OTpakaeT CBET COBCEM
MO-MHOMY, 4YeM uYucTasi Oymara.

B Hacrosimee Bpemss  ¢oTorpauuecKuM — CIIOCOOOM
yoaéTca oOHapyXuBaTh JaxKe CTapble KapTUHBI, IOBEPX KO-
TOPBIX HMMEETCS KUBOIMWCH 0oJiee TMO3AHEr0 TMPOUCXOXIACHUSI.
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B 1894 rony pycckumii dotorpad E. ®. BypuHCcKuii mpumeHsI
crocod TomoOHOM (oTorpadmdyeckoit  pacMppoOBKA  ITOKY-
MEHTOB, HAIMMCAHHBIX ellle B 13-M BeKe, TMOJYUCTEPTHIX, BbI-
LIBETIIMX WM TIPENCTABISBIINX COOOW MpPAKTUYECKU HEBUAMMBIE
MUCbMEHa.

IIpn nomomm dortorpadbum MOXHO OOHApPYKUBAaTh TIPed-
METbl, 3aMacKMpPOBaHHbIE IOJ 1[BET MECTHOCTU. Bbl 3Haere,
YTO TIOAXOMSINAsl IO IIBETy 3eJ€Hasl KpackKa CIY>KUT XOpo-
IIMM CPEACTBOM JUISI MAacKMpPOBKU OOBEKTOB B  3€JIEHM.
MoXHO TakK XOpoIIO IoAoOpaTh IIBET, YTO HUKAKOil HabIro-
JaTesib Jaxxe B OMHOKIb HE CMOXET pa3uyuThb 3aMacKUpO-
BaHHoro npeamera. Ho  dororpaduueckas riacTuHKa
ropasao 0Oojiee UYyBCTBUTENbHA K PA3IMUYHBIM  OTTEHKaM
3eJIEHOTO 1IBeTa, YeM Hail ria3. JIBe 3el€Hble KpacKw,
Kaxylecsi HaM ONMHAKOBBIMM, Ha CaMOM JeJjie TOo-pasHOMY
OTpaxalT Jydd CIIeKTpa, M 3TO ceilyac ke OOHapyXuTCs
IpyY CbEMKE Ha CIeLMaJbHO OYYBCTBIEHHBIX (DOTOILIACTUH-
kax. Takum oOpazom, TOIbKO oTOpa3BeaKa  MOXET
PACKpbITh TIIATEJbHO 3aMacKMpPOBaHHbIE OOBEKTHI.

Hamr rma3 BuaMT He Bce JIydu CIIEKTpa, a TOJbKO Kpac-
HbBII, OpaHXKeBbIi, XKENTHIN, 3€JEHBIN, TOay00i, CUHUN U (puUOo-
JIETOBBI. Y4Y€HbIE MaBHO YK€ 3HAIOT, 4YTO, KPOME BHUIVMBIX
JIydeli CIieKTpa, CYILIECTBYIOT M He BUIAMMBIC IIPOCTHIM IJia-
30M— yabTpadHoOJIETOBbIE W WHMpaKpacHbIe JIydd. YIbTpa-
(prosieToBBIC Jy4M OYEHb AKTMBHbLI B XMMWYECKOM OTHOLICHUU
W CUJIbHO JEHCTBYIOT Ha (ororpadpmyeckie smyiabcuun. Cyie-
CTBYIOT CBETO(PMJIBTPHl K3 OUYEHb TEMHOIO CTEKJa, IIOYTH
LIEJIMKOM 3aJepKMBAIONIME BUAMMbBIA CBET, HO IIPOIYCKalo-
e yiabrpaduoneroBsle Jgydd. Ecnu  depe3 Takoe CTEKJIO
JIOJITO CMOTPETh Ha MCTOYHUK YJIbTPa(MOJETOBBIX JIydeil, Ha-
MpUMep, Ha COJHLIE, MEIULIMHCKYIO KBapLEBYIO JIAMITy, OYTY
BJIEKTPOCBAPOYHOTO aIllapaTra, TO MOXHO OYeHb CWJIBHO ITO-
BpeIUTh cebe TIJla3a, XOTS MCTOUHMK CBeTa OymeT IIOYTH
COBCEM HEBUIIVM.

NHbpakpacHble Jydyd B OOJIBIIIOM KOJMYECTBE UCITyCKa-
IOTCSI HAKaJIEHHBIMUA IIpeIMETaMM MM JaXe CWIbHO Harpe-
THIMU TeJlaMU, KOTOpbIe ellle He CBETSTCSI B TeMHoTe. PoTo-
rpaduyeckas IUIaCTUHKA MOXET OBITh OYYBCTBIIEHA M IIO
OTHOIIIEHMIO K MHMpaKpacHbIM JydaM. Ha Takoil miacTUHKe,
MOJIB3YSCh CIIEMANbHBIM OOBEKTUBOM, MOXHO coTorpadu-
poBaTh B IIOJHOW TEMHOTE, HampuMeEp, TOpPSYMid JBUTATENb
aBTOMAIIMHBEL. MOXHO B IIOJIHOK TeMHOTe cgoTorpadupoBaTh
JIOObIE TIpeIMEThI, «OCBETHMB» MX HEBUAMMBIMUA MH@paKpac-
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HBIMM JIydYaMH, HampuMmep, IIpd TIOMOIIM IIPOXEKTopa, 3a-
KPBITOTO TOHKOW, HEMPOHWIIAEMOW [JIsI BUAWMOTO CBeTa 300-
HUTOBOM 3aCJIOHKOM.

®otorpaduueckre TUIACTUHKU, OYYBCTBJIEHHBIE IO OTHO-
IIEHUI0 K WH(MpaKpacHBIM JiydaM, HaxomsaT cede IIMpPOKOe
MpyYMeHeHWe B BO3MyIIHON (oTorpacuy, TaKk KakK OHM MaJo
YYBCTBUTEJbHBI K TOJYObIM JIydaM, BCerga MeIlalolIuM Mpu
ChEMKaxX TakKoro poma. Ha Takux mjacTUHKaX M IUIEHKaX
MOXHO IIOJy4yaTh YETKME CHHUMKHU C OOJBIION BBICOTHI, Yepes
rojyoylo ObIMKY M TyMaH, TO €CTb B TaKWX YCJIOBMSIX, B KO-
TOPBIX OOBIYHBIEC IUTACTUHKU COBEPILIEHHO HE ITPUTOMHEI.

JAKTIIOYEHNE

B 9TOM KHWXKE YWUTaTesb MO3HAKOMUJICS C TeM, KakK IOoJy-
yaeTcs ororpaduyeckoe u3o0pakeHue, KakK YYEHbIE
MIPUAYMAIN CHOCOOBI 3aKpEeIUIEHUsI 3TOro M300paXeHus, Kak
npousBonstcs dororpaduyeckue Marepualibl U Kak yCTPOEHbI
¢oToarmnaparsl.

VY Hac, B Coserckom Coroze, ¢otorpadusi moaydyusaa Ha-
CTOJIBKO HIMPOKOE DPAa3BUTUE, YTO TEPEYMCICHHbIE BOIPOCHI,
BEPOSITHO, He ObUIM OYEHb CJIOXHBIMU IJI YWTaTeNsl, UCKIIO-
yasi, MOXeT ObIThb, OIMCAaHWE CIOCOOOB LIBeTHOM (oTorpaduu.

IlepcriekTuBbl paszButus ¢otorpacduu B CoBerckoM Colo3e
orpoMHbl. VI3 3TOll KHWKKM 4WTaTeNlb y3Hal TOJBKO O HEKO-
TOPBIX TIPUMEHEHMSIX oTorpapuu — BO3MYIITHOM (hoTOrpa-
v u nemackupoBaHuu. Ho dotorpadusi vcnonn3yercs emnie
BO MHOTMX OTpacjsix 3HaHusl. Bo3bMEM, Hampumep, acTpOHO-
muto. Teneckon, CHaGXEHHBINM (oTorpacduyeckoii Kamepoid,
SIBJISIETCSl MOILHBIM WHCTPYMEHTOM [IJIsl M3yvyeHusl OecKOoHeu-
HbIX MPOCTPaHCTB BceJeHHOW. JleHCTBUTENbHO, Hajékue
3BE3bI, KOMETbl M TUIAHETbI, HE pa3IUUYMMble YeJOBEUECKUM
IJ1a30M Jaxe B TeJNecKoN, TIpd OYeHb MPOAOKUTEIbHOM
BO3IEUCTBUM Ha (DOTOIIACTUHKY OCTaBJSIOT Ha Hel cied u
TakuM 00pa3oM JenaloTcs JOCTYMHBIMM Uil U3YYEHUSI.
MoxHO cKa3aTb, 4TO 3BE3gHasA (QoTorpadusi B CUIbHEWILEH
CTEeTIEHM pacllMpuyia HalllMi 3HAaHWSI O BCEJIEHHOM.

ITpumenenune Qororpacdum crueaaso BO3MOXHBIM M3yde-
HUE CTpoeHusi MaTepuu. B Hactosiiee BpeMs Npu TOMOILU
CTIEIMATIbHBIX MPUOOPOB, B KOTOPBIX Y3KMIl IMYYOK PEHTIEHOB-
CKUX JIydell TpOITycKaeTcsl uepe3 KpUCTal MCCIeAyeMOro
BEIIECTBA, MOXHO IOJYyYUTh KapTHHY PACITOJIOXEHUSI aTOMOB
B 3ToM Kpuctajie. Ho peHTreHoBCKUe Jydu HEBUIAUMBI, U
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3[ECh Ha TOMOIIb OISIThb-TaKU NpUXOmuT (ortorpadus. PeHt-
TeHOBCKME JIydd, TIpOXOAsl 4Yepe3 KPUCTa/Ul, JACHCTBYIOT Ha
CBETOUYYBCTBUTENIBHBIM CIOM, M Ha (POTOIIACTMHKE ITOJy-
yaeTcs CJIOXHOE M300pakeHWe W3 MSITeH WIM II0JI0C, pac-
¢ poBbIBas KOTOpOE, YY4EHbIE MOIYT TOYHO WM3MEPUTL pac-
CTOSTHUSI MEXIy aTOMaMU B KPUCTAUTMYECKOM BeIECTBE.

M3MepeHune pacCTOSIHUSI MEXIy 3BE3IaMU U PACCTOSHUS
MEXIy aToMaMM — BOT KaK IIIMPOKO IIojie  JAeSITeIbHOCTH
HCCIIeqoBaTeNeil, MpUMEHSIoNMX ¢doTtorpaduro!

®ororpacduueckass Kamepa JETKO MOXKET OBITb IIPHUCITO-
cobjeHa K MHUKPOCKOITy, U TOIZa €CTeCTBOMCIIbITATE]b HMEET
BO3MOXHOCTh 3alleyatyieTh Ha (POTOIUIACTMHKE CBOeoOpa3-
HbII MUp OakTepwii MU MHUKPOOOB, CTPOGHME IKMBOTHBIX M
pPacTUTEIbHBIX KJIETOK M TKaHeil. DT0 IpHuMeHeHHe ¢oTorpa-
¢ur HOCUT Ha3zBaHME MUKpPOGOTOrpacumu.

OuyeHb YaCTO MHUKPOCKOIT COCIUHSIIOT ¢  KMHOCBhEMOYHOM
KaMepoii; Torga BCS XU3Hb M JBIDKCHWE MEJbYaMIMX opra-
HM3MOB MOTYT OBITb CHATHI Ha KMHOIUIEHKY U ITPOIEMOHCTpPHU-
pOBaHBI Ha B3KpaHe UIsI OOJBIION aygUTOPHMU.

Yurarenb yxXe 3HAeT, KaK COBEpIIAcTCsl KUHOChEMKA U
MpoeKLKs Ha 3KpaH. Ho Beab Bce HaIlM COBPEMEHHBIE KUHO-
(uIbMBI — 3BYKOBBIE; KaK K€ TIpU TPOSKLIUU BOCIIPOU3BO-
IUATCS 3BYK? 37ech Ha IIOMOINb MPUXOOUT OISITb-TaKu (hOTO-
rpacusl.

3BYKOBbIE  KOJicOaHMsI, KOTOphle  IIPOM3BOAMUT  TOJIOC
aKTépa, TOBOPSILEro Iepen MUKpoOHOM, TpeoldpasyioTcs B
9JIEKTPUIECKUE KOJIeOaHMSI. DJIEKTpUYeCKre KOJeOaHUsT BO3-
JEHCTBYIOT Ha MEXaHW3M, MCHSIOIIMI IMMPUHY IIEIM, 4epe3
KOTOpYIO IIPOXOOUT Y3KMil ITy4OK CBeTa, IMajalolIudii Ha OBU-
KYIIYIOCS CBETOYYBCTBUTEJbHYIO KMHOILUIEHKY. Tak Kak IIu-
pYHA TIydyka CBeTa MEHSETCSI C TaKOil K€ 4YacTOTO, 4YTO M
3BYKOBBIE KOJI€OaHUsI, Ha IUIEHKE IIOC/Ie €€ IIPOSIBJICHMS IIO-
JIyyaeTcsl 3ybyaTas JMHUSI — (oTorpaduueckasl 3aIlllch 3BY-
KOBBIX KOJICOQHMIA.

Ha xuHomn€éHke 3Ta 3ammch pacriojioxeHa cOOKy OT CHs-
TBIX KaJpOB M HAa3bIBACTCS 3BYKOBOM JOPOXKON WM (POHO-
rpammoii. Kak ke Ternepb IIpeBpaTWTh 3Ty 3alliCh CHOBa B
3BYKOBBIE KOJIeOAHUSI? DTO [eialoT  CIACOyIOIMM  00pa3oM.
Bo BpeMsi mpoulMpoBaHMSI KMHOKAPTHMHBI 4Yepe3 3BYKOBYIO
JIOPOXKKY IIPOITyCKAalOT TOHYAMIIMIA JIyd cBeTa. Jy0O4aTas Jid-
HMS (DOHOIpaMMBbI, IepeceKass Jyd, MEHsieT ero WHTEHCUB-
HOCTb. Takoil «KojeOmouuiicss» Jiyd MMagaeT Ha  mnpubop,
Ha3bIBaeMbIi  (DOTORJIEMEHTOM, IIPEBPAIAIOIINN  OBICTphIE
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M3MEHEHMSI MHTCHCUBHOCTM CBETa B 3JIGKTpMYECKME KoJjeha-
HUS. DJeKTpudecKne KOojieOaHWs TIocie WX YCHIJICHUS TIOCTY-
MalOT B OOBIMHBIA T'POMKOTOBOPHUTENb, X MBI CHOBA CIBIIINM
TOJIOC aKTépa, TOBOPUBIIETO Iepen MUKPODOHOM.

Coserckast ¢otorpadusi HaXOOUT HE TOJBKO HAydHBIE M
TexHuyeckue mpuMeHenus. @Dororpadpuss B CcTpaHe colua-
JIN3Ma TIOMOTaeT KPUTUYECKOMY OCBOEHMIO BCETO I1IEHHOTO,
YTO co3majla MHOTOBEKOBas uejoBedyeckas KyiabTypa. Poto-
rpacdus coenajach y Hac MOIYYMM  CPEICTBOM  MacCOBOM
armtTauiyy MW I1poraraHibl. BCC (I)OTOCHI/IMKI/I, TMOSABJIAIOLIINECS
Yy Hac B Taserax M >KypHajaxX, Ha BBICTaBKaX M B KHUIaXx,
oTOOpaxkaloT HEOBIBAJIbI paclBeT HayKW, TEXHUKU M MCKYC-
CTBa, TOBECTBYIOT O HeycraHHou 3a0ore Ilaprum m IlpaBu-
TeJIbCTBA B YKPEIJICHMM OOOPOHOCIIOCOOHOCTM Halleil PonuHsbl,
JAIOT SIPKUE ITOPTPEThl COBETCKMX JIIOJCH, IepeIOBUMKOB M HO-
BaTOPOB ITTPOM3BOJICTBA.

Lemas apMusa (HOTOKOPPECIOHACHTOB, BOOPY:KEHHAS Tiep-
BOKJIaCCHBIMU COBETCKMMHU (poTorpadpuueckumu  amnrapataMu
U BIOXHOBJIsIeMas B CBOeil gesTenpbHOCTH pelieHusmu LK
BKII(6) mo maeosormyeckuM BOIIpOcaM, HEYCTaHHO paboTaer
HaJ CO3[JaHWEM HOBBIX W HOBBIX BBICOKOXYIOXXECTBEHHbIX,
MOJIMTUYECKU 3a0CTPEHHBIX  (hoTorpachuyeckux JTOKYMEHTOB
BEJIMKOM CTAJIMHCKOW 3MOXM CTPOUTENbCTBA KOMMYHHCTUYE-
CKOTro OOIIecTBa.

*
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