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BBEJIEHME

q)OTorpaQ)I/IquKI/Ie CHMMKM Ha CTpaHWlIax HalluMX TaseT
€XeHEBHO pacCKa3blBalOT HAM O COOBITUSIX, MPOMCXOMISI-
IIMX B CaMbIX YAAJEHHBIX Yrojikax Halleil HeoObsaTHOU Po-
IuHBL. JIoKyMeHTajqbHass TOYHOCTb, TPABAMBOCTb W TApTHiA-
Has 1eJIeyCTPEMJIEHHOCTh — BOT OCHOBHbIE KauyecTBa COBET-
ckoro (ororpadmyeckoro CHUMKa.

BaxHeiiime OTKpBITUST W TIPUOPUTET B 0O0JIACTU HAyKU
noydyeHusi (ororpauyeckoro M300paxkeHUs] MpPUHAILIEKAT
pyccknMm  yuéHsIM. B 1818 romy pycckmit  xummKk Ipotryc
YCTAaHOBWJI, YTO CBET IIPOM3BOAMT XMMUYECKHME W3MEHEHUsS B
BEILIECTBE TOJBbKO B TOM CJIyyae, €Cid OH TOIJIOIIAEeTCS 3TUM
BEILIECTBOM. DTOT 3aKOH, BbICKa3aHHBIM 3a IBaAllaTh JIET JO
ory0amkoBaHus (ororpaduieckKux CHUMKOB, ITOATBEpPXKIAeT
3aKOH COXpaHEHWUsI BEIEeCTBA BSHEPIMM, OTKPBITHI TeHUAJIb-
HbIM pycckuM ydéHbiM M. B. JlomoHocoBbiM. ToHuaiiiue
MPOLIECCHI, TTPOUCXOISINNE TOA JEHCTBUEM CBETa, MPUBJIEKAIN
BHUMaHue Beaukoro ydéHoro JI. M. MenpeneeBa, mnucaB-
IIET0 B OOHOII M3 CBOMX PadOT, YTO «XMMMYECKME IIPOLECCHI
¢otorpapum UMEIOT OOMBIION MHTEPEC HE TOJBKO IpaKTUYe-
CKOT0o, HO M TEOpEeTUYECKOro cBoiicTBa». IlpmmaBass Ooiblioe
3HaueHWe pa3BUTHIO HaydyHoU (otorpadpum, JI. M. MeHme-
nmeeB co3ma€t B 1877 romy «®ortorpaduyeckoe OOIIECTBO» U
aKTMBHO Y4YacTByeT B pabote ¢dororpaduyeckoro ortaea
Pycckoro texHmyeckoro obOmecta. Tpympl  KpyITHEWIIIETO
pycckoro yuéHoro K. A. TummpsizeBa B obiacTy (pM3MOIOTHN
pacTeHMiII TakXe OCHOBAaHbI Ha M3yYeHMM (POTOXMMIYIECKUX
MpeBpalleHuil BellecTBa. TUMUpPS3EBY MpPUHALIEXAT PaOOThHI:
«DoTOXMMHUYECKME HEMCTBUSI KpalHMX JIydell  CIIeKTpa»,
«O 3HaUYEHMM OPTOXPOMATUYECKUX CHHMMKOB» W JpYyrue
TPyAbl, CBSI3aHHBIE C Bompocamu (oTorpacduu.
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Pycckue yu€Hble W um3o0OpeTaTtenu  chaeiaji  OTPOMHBIN
BKJIaI M B o0JacTy TipukiaamHoit ¢ororpacduu. B 1875 romy
MOCKOBCKMIT (poTorpad mexaHmk-camoydka JI. Il. EsyueBckmit
IOCTPOMJI TIEPBBIA B Mupe oTroarmapaT Uil CTePeOCKOITJe-
CKOI ChEMKM M CKOHCTPYMPOBAJI JOPOXHYIO (POTOKAMEpy, OT-
JIMYABUIYIOCS OT CYILECTBOBABUIMX TOTAA TPOMO3IKUX (HOTO-
afmapaToB CBOEIO ITOPTaTUBHOCTHIO.

Baxneitimass 4yacte Kaxmgoro ¢ororpacduieckoro arra-
paTa — MOMEHTAJIbHBIN IIIEJIEBOM 3aTBOp — BIIEPBHIE B HCTO-
pv  (dororpadum ObUT M300peTéH M TocTpoeH B 1883 romy
ButeockuM otorpadom C. A. FOpkoBckuM. D10 M300peTeHUE
ObLIO YKpaleHO HEMEUKUMU W aHDIMUCKUMU (upMaMu, KOTO-
pble MPUCBOWIM cede TakKuM 00pa3oM <«IIPUOPUTET» Ha 3Ty
KOHCTpyKIMto. Takast ke ydacTb IOCTUIJIa M JIpyroe 3ameda-
TEIbHOE pycckoe u300peTeHue — dotormnenky. B 1882 romy
MockoBckuii dortorpad M. B. BonapipeB neMoHCTpuUpoBand Ha
Bcepoccuiickoii MpOMBINIUIEHHON BBICTaBKe B MOCKBE HM3ro-
TOBJICHHBIE UM 00pa3lbl (pororpaduueckoil IIEHKM, Ha KOTO-
poii MOXHO ObLIO CHMMAaTh TaK Xe, KaK M Ha IIaCTUHKAX.
D10 M300peTeHre MMeeT W B Hallle BpeMsl OTPOMHOE TEeXHHUYe-
CKOe 3HavyeHue, TaK Kak (PoToIi€HKa 00JlagaeT BO MHOIMX
cyJasix OOJNBIIMMU TpeUMYyIIecTBaMU Iieped (DOTOIUIacTUH-
KaMy, a B BO3OylIHOW dororpapuu U KuHematorpapuu OHa
HezameHuMa. OTkpbiTUe bBojabipeBa ObUIO YKpajeHO amepu-
KaHCKOM (pUpMOI, W TIPOIYKIINS 3TOM (DUPMBI 3KCITOPTHPOBA-
JJacb B pa3/IMYHbIE CTpaHbI IIOI aMEpPUKAHCKOW MapKOii.

ILiBeTHast ¢ororpadusi, ¢ KOTOpPOil yuTaTeslb IO3HAKO-
MUTCSl B KOHIIE 3TOi OpOUIIOpHI, BIEPBbIE BO3HUKIA TaKXE B
Poccun. ®oroanmapar s UBeTHOro (ororpacdupoBaHMs
ObU1 3amateHTOBaH B 1889 romy m3obOperatenem KozmoBckuM,
a pycckuit ¢usuk M. P. YcaruH AEMOHCTPUPOBAJI LIBETHbIC
¢otorpadhun Ha MeXIyHApOOTHOM  (poTorpacMuecKkoM KOH-
rpecce. B 1896 romy ¢ororpad E. ®. Bypunckuii cmenan
JIokjiam Ha cbesne Pycckoro ¢gortorpaduyeckoro odimecTa o
pa3paboTaHHOM UM MeTone ¢oTorpadupoBaHUsl. DTOT METO.H
«IBETOJCJIUTENBHOTO  (hoTorpadpupoBaHUST» TOJIOXEH B
OCHOBY  BCEX COBPEMEHHBIX  METOOOB  IIBETHOH (DOTO-
rpacdun.

TakuM 00pa3oM, TIPUOPUTET PYCCKMX YIEHBIX W M300pe-
TaTelield B pa3BUTAM HAydHOH M IpUKIagHON oTorpadum
COBEPLICHHO HEOCIIOPUM.

B ycnoBusix popeBomoimoHHoil Poccuu TBopyeckas pa-
0ora wm3oOpeTaTeseii B obmacty (Qotorpacdmm ObUTa 3aTPy.-
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HeHa. PasBuTue oreuecTBeHHOH hboTorpapuv TOPMO3UIIOCH
OTCYTCTBHMEM COOCTBEHHOU (poTorpombiiiuieHHOCTH. [Ipomyk-
LIS HECKOJbKMX HeOOoJbIIMX (habpuK M 3aBOJOB XOTS U HE
ycTynaja Mo KayecTBYy 3arpaHUYHbIM ¢oToMarepuaiaM, HO
BbIITycKajdach B OYeHb OTrPaHUYEHHOM KOJUYECTBE U accop-
TuMeHTe. CaM Tpolecc MpOu3BOACTBA (POTOILUIACTMHOK U (PO-
TOOyMarn He MMeN HUKaKOW HaydHOW ©0a3bl U OCHOBBIBAJICS
[JIaBHBIM 00pa3oM Ha <«IIPOM3BOJCTBEHHBIX CEKpETax» MacTe-
poB. DTH cekpeThl MepedaBaluch OT 4YeJoBeKa K YeIOBeKY,
repekynaauch ApyruMu ¢dadpukaHTaMU, HO TaK KakK HayKu
31ech BCE XK€ HMKAaKOW He ObLIO, TO HE MOIJTIO OBbITb M pPeuu
0 KaKOM-HUOYJIb KOPEHHOM YIy4llIeHUM IPOM3BOACTBA. Tpyi-
HOCTW Da3BUTHS yCYryOJsIMCh enié M TeM, YTo 1lapckoe Tpa-
BUTEJILCTBO BCSUECKU MOOLIPSIIO JIIOOYI0, AaxKe HUKYEMHYIO
«HOBUHKY» — JIMIIIb Obl OHA OblIa «3arpaHUYHON», U TEM ca-
MbIM CTaBUJIO PpOTaTKM MCIOJb30BAHUIO  OTEYECTBEHHBIX
n3obpereHuii. Ho maxe M B 3TMX YCIOBMSIX pyccKue dorto-
rpacbl M KOHCTPYKTOpPHI BCErla oOIepexaiu 3apyOoexHylo
TEXHUKY.

Pycckue dororpadsl He TOMBKO OCTaBWJIM HaM 3aMmeva-
TeJabHble (hOTOAOKYMEHThl — MOPTPEThl BEJWMKUX JAesiTeseld a
nucareneit — TypreneBa, Tosncroro, HekpacoBa u npyrux,—
HO U MpOMNaraHAMPOBaJIM JOCTUXKEHUSI OTeYeCTBEHHOU doTo-
rpadumn Ha BbicTaBkaX. ®ortorpad C. JI. JleBULKUI NeEPBHIiA
B Mupe nomydwt B 1843 romy Mmemanb 3a XydOXKECTBEHHEBIE
cumMku Kaskasza. @ororpad A. O. Kapeaun (1837—1906 rr.)
B CBOMX paboTaX, SpKO OTpaxaroUulMX HapOAHYI XU3Hb,
Moka3aj, KakKhX XyJIOXECTBEHHBIX BBICOT IOCTUIJIA pyccKas
dotorpadusi.

Benukasi OxTtsa0pbckasi colMaTMCTUYECKasi PEBOJIOLMS
OTKpbLIa IIMPOKWE TOPU3OHTHI IIepell OTeUeCTBEHHON (oTro-
rpacduyeckoii HayKo M TexHmkoil. B. M. JlenmH otmegan
Oosbiioe 3HaueHue ¢oTorpapum Kak CpeicTBa  MaccoBOK
aruTaiMM M mpormaraHabl. OH pPEeKOMEHAOBaN <«IIO0Ka3bIBaTh
HE TOJIbKO KMHO, HO M HWHTEpEeCHbIC IS TpoIraraHabl (oTo-
rpadvy ¢ COOTBETCTBEHHBIMU HaAMUCsAMU». B mepBble TObI
MocCJie YCTAaHOBJIGHUSI COBETCKOM BJIACTWM TIPOM3BOACTBO IeYaT-
HBIX XXYPHJbHBIX W Ta3eTHBIX WIIIOCTpalldii elle He ObLIo
HanaxeHo. Pororpacduyeckre CHUMKU OKa3bIBalyd TOInIa
OrPOMHYIO TIOMOIIb TPOMNaraHAMCTCKON paboTe cpeau Tpyms-
muxcsd CoBerckoit cTpaHbl. TakWe CHUMKUM B ThICSiYax
9K3EMIUISIPOB PACIIPOCTPAHSIINCh CPEAU JAEJeraToB Che3[0B U
KOH(epeHIIMii, pa3BO3WINCh aruTHoe3daMu M CaMOJIETaMMU,
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MOKa3bIBAJINCh Ha BbICTaBKax. OHU MHMPOPMUPOBAIU O COObI-
TUSIX BIOXU CO3UAAHMS TIEPBOTO B MMPE COLMATMCTAYECKOTO
rOCyJIapcTBa, OIPOBEPraiy JIOXb M KJIEBETy, paclpOCTpPaHSIB-
IIMecs KaUTAIMCTUYECKUM OKPYXKCHUEM.

Eme B mepuonm rpaxkgaHCKOM BOWHBI COBETCKOE IIpaBM-
TEJILCTBO YACNSAI0 OOJIbIIIOE BHUMAHWE Pa3BUTUIO OTEYECTBEH-
HOI HayyHOll M TpukiagHoi ¢dororpadpumu. B 1918 romy mo
yka3zanuwo Jlenuna u CranuHa B Ilerporpane cozmaércsi o-
CyIapCTBEHHBI ONTUYECKWI MHCTUTYT, pa3padaTbhiBaIOIIUA
mpobjeMbl  ¢oToonTku u dortorpacdhuu. B 1928 romy opra-
HU3YIOTC (hOTOXUMHUYECKoe U (poTorpadpuyeckoe OTIACICHUS
npyu GU3MKO-XMMUYECKOM uMHCTUTYyTe uM. KapmoBa, a B
1929 romy OTKpBIBaeTCS HAyYHO-MCCIIEAOBATENbCKUN KUHO-
doTtonHcTUTYT B MOCKBE.

3a rompl COBETCKOI BJIACTH OTEYECTBEHHBIC YYEHBIE OITyO-
JIMKOBAJIdX M BHEAPWIM B XWU3Hb MHOIO paboT, MMEIOLINX
OrPOMHOE TEOPETUYECKOE M MPAaKTUYECKOe 3HAYeHUe JIs1 pas-
BUTHsI (poTorpacpum. BceMUpHOI M3BECTHOCTHIO TOJIB3YIOTCS
Tpynbl TipesungeHTa Akagemuun Hayk CCCP C. U. BaBuiosa
MO ONTHKE, WIEHOB-KoppecroHAeHToB Akanemuun Hayk CCCP
A. U. PadbunoBnua u K. B. Yubucosa mo teopuu ¢ororpa-
(brmyeckoro mposiBaeHusT 1 (pororpapuUecKoil UyBCTBUTEIb-
Hoctu, akagemuka A. H. Tepenuna u 1. M. bokuHHuKa 1O
ceHcuOWwIM3anuy (poToMaTeprajioB U MHOTME ApPYrvie paboThI.

Omnmpasich Ha TEpPEeNoOBYI0 TEXHWKY, Hallld YYEHBIE W M30-
OpeTaTenM cO3malM JIydillie B MHUpe o0paslbl (poTorpaduie-
CKMX ammapaToB. MHOro MOIIHBIX 3aBOJOB 00ECIIEYMBAIOT
pa3HOOOpa3Hbie MOTpeOHOCTH (oTorpauM U KUHEMaTorpa-
(v, M3TOTOBIISIA OTPOMHOE KOJMYECTBO IUIACTMHOK U (hoTO-
OyMarv, MWUIMOHBI KWJIOMETPOB II€PBOKJIACCHON CBETOUYB-
CTBUTEJIBHOI KWHOIUIEHKU.

B Hameit ctpaHe ¢ortorpadus urpaer OrpoMHy0 pojib B
MPOMBIIUIEHHOCTH. Bo03bMEM K IIpuMepy IIPOMBIIIICHHOCTD,
M3TOTOBJISIIONIYI0 KHUTU. Jlaxke B 3TOM MaJICHBKOM KHMXKE,
KOTOPYIO JEPXKHUT YWTaTeIb B pyKax, BCE PUCYHKM IIPOIILIN
yepe3 JIOBOJIBHO CJIOXHYIO (hoTorpacdpuyeckylo o0paboTKy,
JIJISE TOrO YTOOBI IOJYYMTh KIMIIE IJIsSS TUIOrpadCKou Iie-
yatu. [lpaBma, U B CTapblX KHUrax 4YUTaTelb, BEPOSITHO, BU-
neql mpekpacHble pucyHku. Hukakoit ¢otorpacduu torma eie
HE CYIIECTBOBAJO, M TEXHMKA BOCIIPOM3BEICHMSI PUCYHKOB
1Ila OpYTMMHU OyTSIMW. JIJIsT MOJydeHMsl Iie4aTHOR (DOpMBI
pUCYHKa, HOCSILEH cefiyac Has3BaHUE KIIMILE, TPUMEHSIICS
IOPOTO M TSLKENBIM TPYA XYyIOXKHMKOB-TPABEPOB, KOTOPHIE
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BbIpE3aJIM PUCYHKM Ha JepeBe WM MeTajsle TMpyh  TOMOIIU
crienmManbHeIX  pe3nioB. DoTorpadus He TOIBKO 3aMEHWIIA
TPy TPaBEPOB, HO W 3HAUYUTENBHO YMPOCTAIA W YICIIEBWIA
WU3TOTOBJICHUE KJTUIIIE.

MBI TOBOpMM, YTO ONTHYECKHE MNPHOOPHI — OMHOKIIM, CTe-
peoTpyOBl, TIEPUCKONBI W TIPULIEIBI — SIBIISIIOTCS TJIa3aMU ap-
muu. Takvumy Xe Tja3aMu apMuu  sBJIsieTcss W ¢oTorpa-
U — OMHO U3 BaXHBIX CPEACTB OOPHOBI C TMPOTUBHUKOM.
B camom nene, HEBO3MOXHO TEPEOLIEHUTh OIPOMHOE 3Haye-
HUE pe3yJIbTaTOB BO3MAYILIHOW pa3BeiKM, Koraa Ha dotorpa-
(usax mpencraBieHbl pacrnojoXeHWe BOWCK MPOTUBHUKA, Tie-
pPEABUXEHUE €ro Mo JOoporaM, JIMHWUA OeperoBbIX YKPEIUIeHUN
1 MHoroe apyroe. KoHeuHo, MpOTUBHMK, 3HAasI O MPUMEHEHUU
(oropazBenku, OymeT TiaTeJbHee MacKMpOBaTbCS, HO BO3-
MOXHOCTH COBpPEMEHHOU (hoTorpachuieckoil TeXHUKA TaKOBBI,
YTO MacKMpOBKa, HE 3aMeTHasl ISl 4YeJIOBEYeCKOro rIJiasa,
JefaeTcsl Oecroie3HO MpY MPYMEHEHWM CIelralbHbIX (hOTO-
rpapuueckux MarepuaioB. I[losToMy TpeOyloTCsi WHBIE Me-
ToObl M TIpUEMBI MacKMpoBKU. IIpuMeHeHue ¢oTorpacduu B
BOEHHOM JieJle He OTrpaHWYMBAETCS TOJIbKO BOBAYIIHOU pa3-
Benkoil. MDotorpaduueckoe pasMHOXEHHUE KapT, pacimd-
pOBKa NIOKYMEHTOB, HAMWUCAHHBIX HEBUIWMBIMU YEPHWIAMMU,
W3Y4EHNE PA3INYHBIX (PU3NIECKUX MPOLIECCOB, HATPUMEP TMO-
J€Ta CHapsiia, U3y4eHWEe  PacIpOCTPAHEHMSI B3PBIBHOU
BOJIHBI, (poTorpapupoBaHue BUXpPEll M BOJIH BO3MyXa, BO3HU-
KapIluX TpyA ABWXEHUU CAMOJIETa, — HEBO3MOXHO OXBAaTUTh
OpUTrMHAJIbHOE M MHOrooOpa3Hoe MCIOoJb30BaHWe (poTorpa-
¢ur Ha BOWHE W B BOEHHON TEXHUKE.

®otorpadus SABAsSETCS BEPHBIM CITYTHUKOM  OOJIbIIIEBUCT-
ckoit mreyatu. HarnsimHo mokKasbiBasi HAlllM JTOCTVKEHUS, KpU-
TUYECKM OCBelllasi HEOOCTaTKM, OHA CIYXKUT aKTUBHEWUIIMM
CpPEICTBOM OOpBOBI C TEPEeXUTKaAMU Kanutaau3ma. B crpaHe
cTpouTeseil KOMMYHUCTMYECKOro  obiiectBa  (pororpadus
cTaja MOTYYUM OpyIvEM MOIbEMA KYJIBTYPHOTO YPOBHS IIM-
poyaliIMX Macc HacejlieHUsl, Halula cebe TMI0A0TBOPHOE Mpu-
MEHEHUE B HayKe, TEeXHUKE U UCKYCCTBE.

He tak ucnons3yercst potorpacdusi B KamUTATUCTUIECKUX
cTpaHax. PexknamMa B 1IeJisIX HaXWBbI, PEJIMIMO3HAs TpoIa-
rasja, nopHorpacdus — BOT JUisl 4ero npumeHsiercs doTorpa-
¢us B CIIIA m apyrux KalMTaIUCTAYECKUX cTpaHax. Ilomm-
TAYECKUEe OaHOUThl — PEAAKTOPbl PEAaKIMOHHBIX  Ta3eT —
MPEKPACHO YUUTHIBAIOT TO OOCTOSITEILCTBO, YTO PSIIOBOM ame-
PUKAHCKMI 4YMTaTe/lb, HUYErO He TMOHUMAIOIIMIA B TEXHUKE
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dororpaduit, TpUBBIK BepUTH (POTOCHUMKY. IDTO IIO03BOJISIET
UM UCIIONb30BaTh (OTOrpacuio Kak Opyaue JIKU U KIE€BETHI.
Hnsa sToii uenmu roroBast (ororpadust TIIATEILHO ITOMIEIIbI-
BaeTCsl, MOIPUCOBLIBACTCS M BBIJACTCS 3a <«HACTOSIIYIO». Ta-
KOl (panbcuPULIMPOBAHHBIA «CHUMOK» ITOMELIAETCS Ha CTpa-
HHUIAX TaseT, MEPEKYNacTCA OPYTUMU H3AATEAMU, Pa3MHO-
JKaeTcs M 4acTO AOCTUTaeT CBOEil 1IeJM — OOMaHyTHIA 4MTa-
Tedb BEpUT eMy. MopaibHoe pa3joXeHHe aMepUKaHCKOM
dororpadny CKasbIBacTCd M Ha COCTOSHMM (DoTorpadmiecKoi
Hayku B CIA u Apyrux KanutanaucTuyeckux crtpanax. [le-
pen yY4EHBIMM TaM HE CTaBSITCS 3aJadd BCECTOPOHHETO M IO-
CJIeIOBATEIbHOTO PEIIeHNsT OCHOBHBIX CIIOXHEHIINX MpoosieM
Hay4yHOU (oTorpacdun, OpraHMYeCKH CBSI3aHHBIX C 3alpocaMu
MpakTUK. B MHOCTpaHHOII Hay4yHOI IUTepaType MbI BCTpe-
YyaeMcs JIMIIb C OTACJIBbHBIMM pabOTaMM, Y3KO pElIaroIuMU
YACTHBIE BOIPOCHI, KOTOPbIE CTaBSIT KAITUTAJIMCTUYECKHE MO-
HOTOJIUU.

B coBeTrckoM oOlliecTBe HayKa BIIEpBBIE B MCTOPUU YeJIO-
BEUeCTBA IIOCTABJIEHA Ha CHIyXO0y Hapoja, CTPOSIIEr0 KOM-
MmyHu3M. Hama Hayka, Kak yKaszbiBaeT ToBapuil CTaluH, He
OTrOpaXMBaeTCsl OT Hapoma, He AEPXMUT CceOs BOaaud OT
HapoJa, a roToBa CJIYXWUTb Hapoay, FOTOBa IepeaaTh Hapomy
BCe 3aBoeBaHMS HaykKu. Halma mepemoBast HaykKa OOCITyKH-
BaeT Hapoj He IT0 IPUHYXICHUIO, a JOOPOBOJIBHO, C OXOTOIA.

CoBeplIEHHO MHOE IIOJIOXKEHMWE 3aHMMAlOT HayKa M TeX-
HUKa B YCJIOBMAX KaluTaJu3Ma. Ha}“{HbIe OJOCTUKCHUS U
TEXHUYECKME YCOBEPIICHCTBOBAHMS B  KalUTAJIMCTUIECKHMX
CTpaHaX WCITONB3YIOTCS B 1IEJSX IIOATOTOBKM HOBOII BOIHEI,
emé OoJplliero OOOTralleHWsI Ky4KM DBKCIUTyaTaTOpOB, eIlé
OosbIlIeTO 3aKabayeHUsT Tpyasammxcsa. TaM, B cTpaHax Kamu-
Taja, MDOCTMKEHMS HAYKM M TEXHUKHW BJIEKYT 3a COOOI malib-
Heiilllee OOHMIIAHWE HAPOTHBIX MacC, pPOCT apMMu Oe3pa-
OOTHBIX.

B CCCP Bce mocTmkeHMSI HayKH SIBJISIIOTCSI OOIIEHAPOI-
HbBIM JocTostHueM. IIIupokoe BHeOpeHUe 3THX AOCTVKEHUI B
HapogHoe xo3siictBo Coserckoro Coroza  oOecrieunBacT
HEYKJIOHHBI TEXHUKO-3KOHOMUYECKHUI IIporpecc, mOaér BO3-
MOxXHOCTb COBETCKOMY TOCYAApCTBY YCHEIIHO pa3pellaTh
KpYIHEHIIe HApOTHOXO3SIMCTBEHHBIE IIPOOJEMBI, YCKOPSThH
Hale AOABUXKCHUC Bnepéz[, Io IMyT¥ KOMMYHH3Ma.

DTa KHUTA HE TpemTHa3HayeHa IJIs ITOIPOOHBIX yKa3aHWIM,
KaK HayduTbes ¢ororpacdupoBaTh, IIPOSIBIATH IIOIyYEHHBIC
CHMMKM U M3TOTOBJIISITHL OTIEYaTKu Ha ¢orodymare. B mpo-
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Jaxe MMeeTcs] JOCTaTOYHOe KOJMYECTBO PYKOBOJICTB; Ha3Ba-
HMSI BaXXHEWIIMX U3 HUX MPUBEAEHbI B KOHIE KHUTU. BHuUMa-
TEJIbHO 03HAKOMMBIIUCH C 3TOl HEOOJBIIONH KHUTON, YMTATEb
y3HaeT O cyllecTBe (ororpaduueckrx MpoIEecCOB, O HAyYHBIX
ocHoBax (oTorpadUpoBaHUSI U O TOM, KakKuhe TPUMEHEHUSI
HaxomuT cebe 3Ta TMpUKIaaHas Hayka.

1. KAK ITOJIYYAETCA MN30BPAKEHUNE
B ®OTOAIITIAPATE

Hpoz[eﬂaﬁTe TakoOW OMBIT. 3aHABEChTe OKHO JIMCTOM ILIOT-
HOM OyMaru Tak, 4yToObl B KOMHATe ObUIO II0 BO3MOXK-
Hoctu TemHo. [lo cepenuHe yucra caefaiiTe OTBEPCTHE BeJU-
yyHOi C ropomuHy. Ecayi B34Th Temepb JMCT Oenoil Oymaru
W TOMECTUTh €ro Ha PACCTOSIHUM TMOJiyMeTpa OT OTBEPCTHUSI,
TO MOXHO HaOJIOIaTh JIOOOMBITHOE siBIeHWe. Ha mucre Oy-
Maru OyIeT SICHO BUIAHO BCE, YTO IPOMCXOAMT 3a OKHOM, HO
3TO0 M300paxeHue OydeT 00JamaTh HEKOTOPhIMU OCOOEHHO-
ctamu. Ilpexne Bcero OHO TOMYYWIOCh <«BBEPX HOTaAMW».
3ateM, BCE, YTO OBIIO CIIpaBa, BHIXOOUT C JIEBOM CTOPOHBI.
Kpome Toro, nzobpaxeHre MMeET OYeHb MaJible pa3Mephl IO
CPaBHEHUIO C BEJIMUMHON TMpeaMeToB 3a OKHOM. [louemy 31O
TaK TPOUCXOIUT?

Mbl BUIUM OKpYyXKalollle Hac IpeAMEThl ITOTOMY, YTO OHM
100 caMU SBJISIOTCS MCTOYHUKAMM CB€Ta, oo ITOTOMY, 4TO
OHM OTpaxarT Mamalomuii Ha HuUx cBeT. IIpoxekTop, mamma,
cBeya, COJIHIIE, 3BE3IbI — BCE 3T0 CAMOCTOSITEJIbHBIC WCTOY-
HUKM cBeTa. JIyHa W npyrve IJIaHEeThl Halleil COMTHEYHOU cu-
CTeMbl CBETSITCS OTPaXEHHBIM CBETOM COJIHIIA.

OkpyXalomue Hac - IpeaMeThl B OOJBIIMHCTBE CBOEM HE
SIBJISIIOTCSI  CAaMOCTOSITEJIbBHBIMU MCTOYHMKAaMU cBeTa. Ilodemy
Mbl BUAUM, Hampumep, 3ToT goM? Iloromy 4ro Kaxnmas OT-
JleibHasl Toyka 3TOrO MpeaMeTa OTpaxkaeT OoJjiblliee WU
MEHBbIIIee KOJIMYECTBO CBETOBBIX Jydeil. Yem Oosbliee Kojm-
YeCTBO CBeTa OTpaxaeT HaHHBIA IIpeIMET, TeM CBeTJiee OH
HaM KaxeTcs. 2Keje3Has Kpblllla ToMa TeMHee OIUTYKaTypeH-
HOI CTEHBI, IIECOK CBETJIce TpaBhl, Oymara cBeTjiee OyKB, KO-
TOpBle Ha HEll HameJaTaHBl.

TakuMm o6pa3oMm, Kaxkgasg TOouyka IIpeAMeTa MCITyCKaeT
JIy9M OTPaX€HHOTO CBeTa OOJNbIIEH WIM MEHbBIICH CHIIBL.
DT0 — TOXE MCTOYHMK CBETa, HO YK€ HE CaMOCTOSITEJIbHBIA,
a BTOPUYHBINA.
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Jlyam cBeta OT KaXJOro WCTOYHUKA PACHPOCTPAHSIOTCS
MpsIMONIMHEHO. B 3TOM MBI ceifuac ke yOexxmaeMcsl, B3IJISI-
HYB Ha JIyd TPOXEKTOpa WIM Ha COJHEYHBIA JIyd, TPOOUB-
IIMIACS 4Yepe3 Iledb B CTaBHE B TEMHYIO KOMHATY.

P

Puc. 1. .]-[y‘lI/I CB€Ta, MpoXoAAIIHUE 4YEPE3 OTBEPCTHUE B CTAaBHE, HOarOT
YMCHBIICHHOC I/I306pa}KeHI/Ie npeamMeTa

Tenmepp HaMm OynmeT MOHSTHO, IOYEMY Ha JIMCTe Oymaru,
KOTOPBIA Mbl JepXaJlu MPOTUB OTBEPCTUS, CINEJIaHHOTO B 3a-
HaBecH, TMoJjydaeTcsl u3obpaxkeHue TmpeaMeToB. OOpartuTe
BHMMaHUE Ha pucC. |, MPEACTABISIONINI Hallly KOMHATy B pa3-
pese. Ilepen okHOM KOMHAThI CTOMT aBTOMaluHa. Jlyan cosn-
HEYHOTO CBeTa, OTPaXEHHbIE OT KaXIOW TOYKU STOro TMpea-
MeTa, KaK Mbl yXe TOBOPWJIM, PaclpOCTPaHSIOTCS TMPSIMOJIN-
HeliHo. [lpocnenquM myTh Tex Jiydyeil, KOTOpbIe, WCXOIs W3
OTIENbHBIX TOUYEK, MPOXOMST Yepe3 OTBEPCTHE B 3aHABECH,
3aKpbIBaIOIIEH OKHO.

JIyau ot ToukM A (yron KpbllM KaOWHBI), HaIpuMep,
ynagyT Ha Oymary B TOUKe 4, Toyka b (3agHMII BepxHUI
YTOoJI Ky30Ba) JAcT CBOE M300pakeHME B TOUKe 6 Ha Oymare.
Ha pucyHke Mbl mokazaiu MyTH Jiydyeid, UCXOMSIIMX TOJbKO
U3 4YeThIpEéX ToueK mpeamera. [loHSITHO, 4TO Jr0Oast Toyka
npeaMeTa OoToOpa3uTcs Ha JIUCTE OymMarud, U BCE BMECTE OHM
JaayT TIOJHOE M300pakeHWe AaBTOMAllWHBI.

M3 sTOro ke pucyHkKa SICHO, ModeMy H300pakeHue Tpe-
MeTa ToJlydaeTcsl oOpallleHHbIM,— CTOMT TOJIbKO €lIE pa3
BHUMATEIbHO MPOCJIEAUTb XOH, JIy4Yei.

ITonpoOyiiTe MocTeneHHO yAasTh JUCT OyMaru OT OTBep-
CTUSI, TOTHa pasMepbl M300paxkeHUs OyayT YBEIMUMBATHCS.
ITpu B3rIsiIEe HA PUCYHOK M 3TO SIBJIEHWE CTAHOBMTCS ITOHSIT-
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HBIM, TaK KakK JIy9M CBETa, BBIXONSIIINE W3 OTBEPCTHS, pac-
MPOCTPAHSAIOTCH PACXOAALUIUMCS ITyYKOM.

3aMeThTe, OMHAKO, YTO TI0 Mepe YBEIMYSHUS pPa3MepoB
M300paXeHUsT OHO CTAHOBUTCSI BCE Oojiee M 0ojiee TYCKIIBIM.
CornacHo 3akoHaM (W3WKW, TIPY YBETMIEHUN PACCTOSTHUS OT
OTBEpCTUSl 10 Oesoro sKpaHa BABOE JJIMHA U300paKEHUS
aBTOMAIIIMHBI YBEJIMIUTCS TaKKe BIBOE, HO SIPKOCTh Becel
KapTUHbI YMCHBUIUTCA BYETBEPO.

Puc. 2. Yem MeHbIlIe OTBEPCTUE, TeM pe3ue MOoJydyaeTcs
U300pakeHre CBETOBOWM TOYKU A

Kazanocs Obl, 4TO 3TOMY TOpIO JIETKO IIOMOYb, CTOMUT
TOJBKO BYETBEPO YBEJINUNTh OTBEPCTHE, YTOOBI OHO IIPOITY-
ckajo Oonbiie cBeta. ChenaiiTe 3T0, W Bbl YOEOUTECH, UTO
M300pakeHWe CTajlo JCHCTBUTENIBHO OoJiee SIPKMM, HO IIpU
9TOM OHO CHEJajJoCh HEPe3KMM M paciibiBuaThiM. IloueMy
at0 Tipomsonuio? Ilocmorpure Ha puc. 2. Jlyum cBera OT
TOUYKN A TIPOXOIAT 4Yepe3 MaJIeHbKOE M OOJbIIOE OTBEpPCTHS.
Jlerko BuaeTh, YTO 4YeM OOJIbllle OTBEpPCTHE, TeM OoJbllIce
n300paxkeHre TOYKM IIOJydyaeTcs Ha B2KpaHe, IIOTOMYy 4TO
JIy4H, TIPOXONSIINE uepe3 OOJBIIOe OTBEpCTHE, CUJIBHO pac-
XOIATCS. 3HAUYMT, KaXkmas Todyka IIpeaMeTa OyoeT BBINISACTb
Ha 3KpaHe B BHIE KpyXKa, Kaxnaasl JMHHUS — B BUAC IIUPO-
KOW TOJOChIl. DTO U CIAYXUT MPUYMHON TOTO, YTO MpU OOJIb-
IIOM OTBEPCTUM OUYEPTAaHUS M300paKeHWsI CTAHOBSITCA pac-
TUTBIBYATBIMMU.
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Takum 00pa3oM, Mbl MOCTaBWJIM CeOE€ TOBOJBHO TPYIHYIO
3agady. Kak craenaTb, 4ToObl M300paxeHue IpeaMera ObLIO
OIHOBPEMEHHO M SIPKUM U HE PaCIUIBIBUATHIM?

Jnsg 3Toro HYXXKHO BOCITOJIB30BAaThCS CBOMCTBOM YBEIMUM-
TEJIbHOTO CTEKJIa — CBOAUThL JIydd, Mamalollde Ha HEro, B
OIHY TOYKY. MHOIMM, BEpOSITHO, M3BECTHO, YTO MpU ITOMOIIU
YBEJIMYUTEILHOTO CTEKJIa — JIYITBl — B KapKyl0  COJTHEUHYIO
TIOTONY MOXHO 3aKypWUTh IIAIIMPOCY <«OT COJHIA», KaK 3TO
n3obpaxeHo Ha puc. 3. JIymy craBAT mpsIMO MHpPOTHB COJIHIIA.
Jlyun, mpoluediive 4epe3 JIymy, OYIyT CXOIUThCS B BepIIMHE
KOHyCa, TOe W TOJyJaeTcsl MaJIeHbKOe M300pakeHHe COJTHIIA.

Puc. 3. JluHza coOupaer COJIHEYHbIE JIydd B OAHY TOUKY

Ilpu nocrarouHO OOJBIIMX pa3Mepax JyMbl TemIeparypa B
9TOM TOYKE HACTOJBKO BBICOKA, YTO TabaK Ha KOHIE TNamu-
pochl HayuMHaeT ThaeThb. CBETOBOWM KOHYC MOXHO YBWIETh
OYEHb SICHO, €CJIU BECh OIBIT ITPOU3BOAUTH B COJHEYHOM JIyye,
BXOISIIEM B TEMHYIO KOMHATY.

Camoe BaxkHO€ HaOJIOAEHUE, KOTOPOE Mbl 3[ECh JAeJIaeM,
3TO TO, YTO JIy4d, WAYyLIMEe OT TpeaMeTa (B JaHHOM ciiyyae
OT COJIHIIa), HE pacxomdTcsi, KakK Ha puc. 2, a CXOASTCS B
OJTHYy TOYKY. DTO sIBJIeHWE€ W3BECTHO B (DU3MKE U OCHOBBI-
BACTCSl HAa TaK HA3bIBAEMOM IIPEJIOMJIICHUM CBETA4, a YBEJIU-
YUTENBHOE CTEKJIO, WIN JyIy, (PU3NKU Ha3bIBAIOT JBOSIKO-
BBINYKJIOM JIMH30M.

Wrak, MBI MMeeM BO3MOXHOCTb TEIEeph MOIYYUTh PE3KOE,
HE PACTUIBIBYATOE WM300paXXeHWE OTIEIbHBIX TOYEK W CaAMOTO
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npeaMeTa, a TaK KakK JMH3a MOXET HMMeTb OoJjbllie pas-
MepbI, TO M300paKeHUE MOXHO CHeJaThb OYEHb SIPKHUM.

Bospbmute mo0yio JUH3Y, Hampumep, JyIy Ui YTCHUS
KapThl WIA CWIBHOE OYKOBOE CTEKJIO M3 OYKOB [JIs JaTbHO-
3opkux. IloBecbTe Ha CTEHE KOMHATBI IIPOTUB OKHA JIMCT Oe-
Joit 6ymaru. Eciu Teriepb BCTaThb y CTEHbl M MEIUIEHHO TMpU-
OimXaTb JIMH3Y K Oymare, TO TpPH HEKOTOPOM TOJOXEHUN
JIMH3BI Ha OyMmare IIOJIyYUTCS MaJIeHBKOE SICHOe M300pakeHMe
OKOHHOTrO meperuiera. IIpy 3TOM MOXHO pas3iddyaTh W IIpel-
METhI, HaxoJdlluecsl Ha yaule. OTo u300paxXeHHe TaKoe
XKe obpaméHHOe, HO HecpaBHEHHO OoJiee SIpKoe, 4eM B Tep-
BOM OIIBITE C OTBEPCTHEM B JIMCTE IUIOTHOI OyMmarm.

Puc. 4. Pe3koe u300paxkeHHE CBETOBOM TOYKM A TIOJYy4YaeTCsl TOJBKO
B ¢okyce JuH3bI D

Bl 3axoTuTe TONYYUTH YBEIWYEHHYIO KApTUHY W JUIS
3TOro, Kak M B MEPBOM OIIbITE, IMOIMPOOyeTe YBEJWYUTb pac-
CTOSIHME MexXay JuH30i 1 Oymaroit. Ho Bac xaér pasoua-
poBaHUe: BMECTO u300paxeHWs1 Bbl mMoiyyuTe HesICHOE CBe-
TOBOE TISITHO. Pe3koe m3o0paxkeHWe MOJyvyaeTcsl TOJBKO TpH
OJTHOM OTMpeNeEHHOM TOJOXEHUN JTUH3bI!

Puc. 4 mosicHsier, moyeMy 3TO Tak mpoucxoaut. Jlyuu ot
TOYKU A TPOXOHSAT Yepe3 JUH3Y W WAYT Aajiee CXOMSIIUMCS
myykoM. [Ipoiins Touky @, HazbiBaeMylo (DOKYCOM JIMH3BI,
OHU cHOBa pacxoasarcsa. Ha pucyHke u300paxéH 3KpaH B
TPEX IOJOXEHUSIX: MEXOY JMH30M M Toukoir @ (1), B Touke
® (2) u 3a Toukoit @ (3). IloHATHO, 4YTO TOJBKO B TOUKE
@ MBI MMeeM pe3Koe U300pakeHHWe UCTOUHMKa cBera A.
B n1Byx Jpyrux TOJIOXEHMSIX BMECTO TOUYKM MBI  TOJYYUM
pacIibiBYaTOe Kpyrjaoe MiITHO. B 3TOM M mpuUyMHA yMeEHbIlle-
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HUW pe3KocTH u300paxkeHuss. YToObl TMOMYyYUTh pPE3KOe
n300paXeHne KaxXAoW TOYKU TpeAMeTa, a CIeAOBaTeJbHO, U
BCEro mpeameTa, IKpaH HYXHO TMoMellarth B (oKyce JHUH3bI.
Puc. 5 mokasbiBaeT, Kak TNpW TMOMOIIM JIMH3bl MOJy4YaeTcs

Puc. 5. Tak momy4daercss n3o0paxeHue IMpeaMeTa IIpu
TIOMOIIY JIMH3BI

u300paxeHue pasIuyHbIX ToueK MpenMera. CpaBHHUTE 3TOT
PUCYHOK ¢ puc. 1 M Bbl YBUAMTE, HACKOJBKO OOJbllE CBETa
MOMajgaeT Ha 3KpaH OT KaXJOMl TOUKH.

Bcé, o uéM pacckazaHO B 3TOH IJIaBe, CIIYKMT OCHOBOMA,
Ha KOTOpOil cTposiTcs doTorpaduueckre amnmnapaTbl BCEX CH-
creM. B kaxnom coroanmapare uMeeTCsl CBETOHENPOHUIIAE-
Masi KaMmepa M OOBEKTUB, TO €CTh JIMH3a, Aarolas u3obpa-
JKEHME Ha 3aHel CTEHKE 3TO Kamephbl. DTy CTEHKY B HEKO-
TOpbIX (hoToamnmapaTax MOXHO 3aMEHUTb BCTABJISIOLUIMMCS Ha
€€ MEeCTO MaTOBBIM CTEKJIOM, TaK 4YTO IOJy4aemMoe U300pa-
>KEHME MOXHO paccMaTpuBaTh C 3aHell CTOPOHbI KaMephl,
4yTO, KOHEYHO, OYeHb ymoOHo. [lpu chEMKe Ke MaroBoe
CTeKJIO 3aMeHSI0T (oTrorpaduueckoil TUIACTUHKOW. Y Kax-
Joro oroamnrmapaTta 00s3aTeJIbHO MMEETCS  MEXaHWYECKOe
YCTPONCTBO, TMO3BOJISIIOIIEE B HYXXHBIi MOMEHT IOABEprarhb
TUTACTUHKY JIEHACTBUIO CBETA, TaK Ha3bIBaeMblii 3aTBOpP. OTKpHI-
Basl MpU ChEMKE 3aTBOpP Ha Oojiee WIM MeHee MPOJOJIKHU-
TeabHOEe BpeMsi, ¢oTorpad MPOM3BOAUT BBIACPXKKY, WIM, KakK
roBopsT, sKcrmo3uuuioo. O60 BCEM 3TOM uMTaTeNb y3HAeT B
CNIEAYIOIIMX TaBax.
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2. HEBUJINMMOE MN30BPAXKEHUE
HA ®OTOILIACTUHKE

erepb Mbl 3HA€M, KaK TIPU TOMOIIM JIMH3bI (OOBEKTHUBA)

M KaMmMepbl MOXHO TIOJYYUTb CBETOBOE M300paKkeHue
npeaMmeTa. Kak xe 3akpenurh 3T0 M300pakeHue, MHBIMU CJIO-
BaMM, KaK TOJNy4YMTh (ororpacdmaecknii cHuMok? Ha wmato-
BOM cTekyie (hoToKamepbl M300paxkeHue IoJydyaeTcss B HaTy-
paibHBIX KpackaXx. Ho MBI moka He OyoeM YCIOXHSTh cebe
3aayy W He OymemM AoOMBaTbCsl MOJIyYeHUsI LIBETHOrO (oTo-
CHMMKa, a rocTapaemcsi pa3o0parbcsi B BOIPOCE, Kak TOMy-
yaeTcss oObIYHasI, Y€pHO-0Oenast dororpadus?

D1y 3amadyy peunwM  yuéHble-xumuku. Ilpexnae Bcero
HY>KHO OBUIO HalTH TaKOe BEIeCTBO, KOTOPOE M3MEHSIO Obl
CBOM LBET IOH JEUCTBUEM CBETOBBIX JIYYEN.

M3BecTHO, YTO OTHENbHBIE XUMWYECKHE TIPOLIECCHl  WAYT
non neiictBueM cBeta. MHorue u3 Bac He pa3 3amedanu, Kak
BBILIBETAIOT ~OKpAIllEHHblE MaTepuyd JIETOM TIof  JiydaMu
conHua. B aTOM cilydyae TpOMCXOOWUT XMMMYECKasl peakiius
pa3pylIeHus] KpacsIilero BellecTBa W MpeBpallleHUs] ero B
OecupetHoe. Koka yemoBeka MOKpHIBAE€TCS KOPUYHEBBIM 3a-
rapoM MO NEHCTBUEM COJHEUHBIX JIy4eil,— 3TO TOXe XUMHU-
yeckasi peakuus. Crebenbku KapTodessi, MpopocCIlIero B TeM-
HoTe, Oejoro IBeTa TMOTOMY, 4YTO TOJBKO TIO[ BIUSIHUEM
CBeTa B HMX MOXET OOpa30BBIBATHCS 3€JEHOE BEIIECTBO —
xnopodwin. Ho Bc€ 3To0 — Xxumuyeckue TMpolecchl, He Ipu-
TONHbIE NIJISI TEXHWYECKOTO WCITOJIb30BaHUSI B obsactu (oto-
rpacduu. JlecsATku JieT ObTM MOTpayeHbl YYEHBIMU Ha MOAOOP
HY>KHOTO BeIlleCTBa M, HAKOHEIl, OHO OBbLIO HailleHo.

TakuMm BelIECTBOM O0Ka3aJloCh XWMUYECKOE COETMHEHME
JIByX TIPOCTBIX BellleCTB — cepedbpa M Opoma, TakK Ha3biBae-
Moe OpoMHcTOe cepedpo. DTO CoelMHEHNeE JIETKO MOXKHO Tpu-
TOTOBUTb, YTOObI TMO3HAKOMUTLCS C €ro BHEIIHUM BUIOM U
cBoiictBamu. Bo3bMEM nBa cTakaHa, HAMOJHEHHBIX Ha OTHY
TpeTh 4YmucTOi Bomoi (puc. 6). B omgHOM W3 HUX pacTBOPUM
HeOOJBIION Kycouek JsTuca — BellecTBa, IPUMEHSIEMOTO B
MEIUIIMHE B KayeCTBE MPUXKUTAIOIIET0 CpelcTBa. XUMUKUA Ha-
3BIBAIOT JIAIINC «a30THOKMUCIIOE cepedpo». B mpyrom crakaHe
pPacTBOPUM IIEMOTKY OpOMUCTOro HaTpa. 3aMeThTe, YTO B CO-
CTaB OJHOTO BellleCTBa BXOAWUT cepedpo, a IpYyroro — OpoM;
9TO KakK pa3 HaM W HYXHO.

Ecnmu cnuth oba pacTBopa BMecTe, TO TOJYYWUTCS MYTHBIN,
KenToBaTo-Oenbiii pactBop. Ha nHe crakaHa Bckope obOpa-
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3YyETCA IUIOTHBIM OCagoK TaKoro ke liBeTa. DT0 U €CTh 6p0—
MUCTOE Cepe6po. OCTOpO)KHO CJIEUTE KMAKOCTb C OCajaka U
BBITPAXHUTE OCAAOK Ha JIMCTOK 6YMaFI/I. He 3a6y,£[LTC T10CJIe
OITIbITa XOPOIICHBKO BBLIMBITH CTaKaHbl W PYKH.

Puc. 6. Kak momyunte GpoMucToe cepedpo

bpomuctoe cepebpo 00siagaeT yAMBUTENbHBIM  CBOWA-
CTBOM — TeMHeTh TOA JeicTBMeM cBeTa. BbIcTaBbTe TOJY-
YEeHHBI OCaJOK Ha COJIHIIE, W Yepe3 HEKOTOpOoe BpeMsi OH
CTaHET TEMHOCEPhIM. YU€Hble JOKa3alu, 4YTo U3 Opo-
MUCTOTO cepebpa MpU STOM  BBIIENSETCS  METALIMYECKOoe
cepeOpo B BUAEC MeJNbYAWIIMX  KPUCTALIUKOB  YEPHOTO
1IBETA.

Kazanoce Obl, 3a7aua perieHa,— HallIeHO BEILIECTBO, W3-
MEHSIOIlIee CBOM LIBET TpM JAEHCTBUM Ha Hero cBeta. Ho Her,
MOTEMHEHUE TOPOIIKa OPOMKCTOrO cepedpa WIET HACTOIBKO
MEIJIEHHO, YTO €r0 HEMBICJIMMO UCIIOJIb30BaTh B JAHHOM CITy-
yae. HaM mnpunuioch Obl MO HECKOJbKY JECSATKOB YacOB CU-
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JIETh HETOJBMKHO Ha SIPKOM COJIHIIE TepeNl OTKPBIThIM OOBEK-
TUBOM (oToKaMepbl, 4YTOObl Ha cjoe OpoMucToro cepebpa
MOJYYWIOCh cllaboe M300pakeHUeE.

OngHako OpoMmMCTOe cepebpo obmamaeT emié omHMM BecbMa
JHOOOMBITHBIM  CBOMCTBOM. CBOMCTBO 3TO HACTOJIBKO BaXKHO,
yTOo 0€3 Hero He OBUTO OBl coBpeMeHHO# (oTorpadum. Jlemo
3aKJIIOYAETCSI B CJICAYIOILEM.

CpaBHHUTEIFHO HENABHO OIBITHBEIM IIYTEM YOAIOCh JOKa-
3aTh, YTO METAJINYECKOE cepeOdpo BbLAENsIeTCsl U3  OpoMu-
CTOTO HE€ TOJIbKO TIpY IIPOMOJDKMTEIBHOM OCBEIIEHWU, HO U
IpyM MTHOBEHHOM BO3IEHCTBUM cBeTa. Besme, rme ImomeicTBO-
BaJl CBET, B KPUCTAJUIMKAaX OpOMUCTOro cepeOpa BbIACIISIOTCS
MeJibuaille KPUCTAIMKKA, WJIM, KakK WX Ha3blBalOT, 3apo-
IBIIIM METaJUIM4eckoro cepedpa. OHM TaK Majbl M KOJIHMYE-
CTBO MX TaK HEBEJIMKO, YTO OHM He BBI3BIBAIOT HMKAKUX BU-
JUMBIX M3MEHEHHMI BelllecTBa — OpOMMUCTOE cepeOpo Jaxe He
yepHeeT! ONBIT MOKA3bIBaeT, YTO pa3 0Opa30BaBIIMECS 3apo-
OB  cepedpa MOIYT COXPaHSAThCS CKOJIb YIOMHO JIOJITOe
BpeMsl,— CBET IIOACICTBOBaJ, PE3YJIBTAaThl €ro BO3IEUCTBUSI
HMMEIOTCSI, HO OHM HEBUAMMBI M OaJIbHEMINas 3aJada XvMH-
KOB — cAejaTh MX BuUAUMBIMM. OO0 3TOM OyIOeT CKa3aHO B
CJICIYIOIIEN TJIaBe.

BpomucToe cepebpo — OCHOBHOE BEIIECTBO [Jisi M3TOTOB-
JICHUS TIACTUHOK, IUIEHOK U  ¢otodoymaru. IIpurorosineHue
OpOMHCTOro cepedpa M BeCh JAJIBHEHIINI IPOIECC MPOM3BOI-
CTBa CBETOUYBCTBUTEIbHBIX MATEPUAJIOB Ha  CHEIUAIbHBIX
(abpukax BemyTcsl B MONHOW TeMHOTe. TOHYaAWIIMiA OCamoOK
OpoMHCTOro cepedpa IoJy4daeTcsl B TEIUIOM pacTBOpE KeJa-
tuHBL. [lociie HEKOTOpOl MOITOJHUTENIBHOM 00pabOTKM CMECh
MPEACTaBIsIeT COOOM MYTHYIO KUAKOCThb, ITOXOXYI0O Ha MO-
JIOKO. DTOo Tak Ha3biBaeMast oTorpapuyeckas >SMYIbCUS.
OMyJIbCHIO TIpY TOMOILIM MalllMH HaJWBAalOT TOHKUM CJIOEM
Ha CTEK/ISTHHBIE TUTACTUHKM WJIM Ha IMPOKYIO JICHTY W3 IIpO-
3pavyHOro LIEJUTYJI0OMAa, €CIM XOTSIT IIPUTOTOBUTH  IUIEHKY.
Crexyio M LEJUIYJIOMA HOCAT Ha3BaHME OCHOBBL I[Ipm mpous-
BOACTBE (POTOOYMard OCHOBOM CIYKUT IUIOTHasl, OCOOBIM
obpa3oM TIOATOTOBJICHHAs OyMara.

Témnasg sMyJbCUSI TIPU OXJIAXKICHWU 3acTyJHEBaeT, M Ma-
Tepuaybl TIOCTYMNAlOT B CYIIWIKY, B KOTOpYIO MOHaéTcs BO3-
IyX, He coaepxamuii mbuM. [lociae CyImIKM TUTACTUHKU
miéHKa M Oymara paspe3aloTcsl Ha HYXHBIA dopmar U yra-
KOBBIBAIOTCSI B CBETOHEINPOHUIIAEMBIE KOPOOKH.
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HauGonee wacto BcTpewaromiyecs B Tipogaxke (opmarthl
IUIACTUHOK — 6X9, 9X12 m 13X18 cantumerpoB. W3
HUX pasmep 9X12 wucnonbdyercss B oTokamepax «Doto-
kop». Kameppl «®O» n «KueB» 3apsKalorcs OObIYHOM
KMHOITIEHKOM 1mmprHOi 35 mM. TTné€Hka mmipuHoit 6 cM mpen-
Ha3HadyeHa g Kamep «MockBa 2» u «JlioOnTeNb».

TexHuka TIpedbSBISET caMble pPa3HOOOpa3HBle TpebOo-
BaHUSA K (oToMaTepualiaM, U TMO3TOMY Hallla IIPOMBIIUIECH-
HOCTb BBIITYCKAeT MHOTO COPTOB IUIACTMHOK, IDIEHOK U
Oymaru.

IIpexnme Bcero (oromaTepuaibl pa3IMUYalOTCS IO  CBOEH
YYBCTBUTEIIEHOCTA K BO3IEHCTBUIO CBeTa. I1IacTMHKU ¢ O4YeHb
MaJIOM YYBCTBUTEIBHOCTBIO TIPUMEHSIIOTCS JUISI ChEMKM Uep-
TeXXell M PUCYHKOB B ITONUTPapUIecKoil MPOMBIIUICHHOCTH.
BbicOKOUyBCTBUTEIBHBIE ~ MaTepUajibl  YITOTPEOSIOTCS IS
(dororpapupoBaHus MpH OUYECHHb IIOXOM, CJIAOOM OCBEIICHUU
WIN [IJI1 ChEMKU OBICTPO IBVKYIIMXCSI TPEIMETOB, KOIIa
MPUXOAUTCS JIeJIaTh BBIIEPXKKU TPOIO/LKUTEIBHOCTBIO B ThI-
CSYHBIE TOMM CEKYHJBL.

Hanee, Opomucroe cepeOpO HEOAMHAKOBO YYBCTBUTEIHLHO
K JiyuaM pa3Horo 1mBera. CBeT, OTpaXEHHBIM OT TOIyOOro
¢bnara, meiicTByeT ropasmio CWIbHee, YyeM OT KpacHoro. Ha
TOTOBOI (poTorpapmm TOMYOOM (haar ITONYUINTCSI TaKUM Ke
OesbIM, KakK Oejloe ITOJIOTHO, a KpacHBIA — ITOYTM TaKUM XKe
y€pHBIM, KaK KJlacCHas mocka. Takas Iiepemada IIBETOB Oy-
JIeT, KOHEYHO, HEMNpPaBWIBHON M MOXET BbBI3BaTh OOJIbIINE
3aTpyaHEHUsI, HalpuMmep, Tpd paciiu@poBKe CHUMKOB BO3-
JIYILIHOW pa3BEOKMH.

B HacTosiiiee BpeMs Hay4YMJIMCh TPUTOTOBIATH (PoTorpa-
(pnueckre 3MyIbCUM, YyBCTBUTEbHBIE K JIIOOOMY 3alaHHOMY
LIBETY WM OOWHAKOBO YYBCTBUTEIbHBIE K JIydaM BCEX IIBe-
ToB. [lacTUHKY, TMPaKTUYeCKW UYBCTBUTENBbHBIE K JIydam
BCeX IIBETOB, MMEIOTCS B MpoHaxe ITON Ha3BaHMEM <«ITaHXPO-
MAaTUYECKUE».

OJyBCTBIEHUE SMYJIbCHII K JIOOOMY 3aJaHHOMY LIBETY,
HalpyuMep K KpacHOMY WIM 3eJ€HOMY, B TeXHUKE Ha3bl-
BaeTcsd ceHcuOwmmsauyeir. CeHCHMOWIM3alusl JOCTUTAETCS
MpUOaBIeHNEM K 3MYIbCUM HUYTOXKHBIX KOJIMUYECTB HEKOTO-
PBIX KpacsIuX BEILIECTB, ITOCIE Yero MPUTOTOBJIICHHUE IIACTH-
HOK WIM TUIEHOK MIET OOBIYHBIM ITyTéM. B omHoOM M3 mocmien-
HUX TJIaB 4WTaTelb Y3HAET, 4To 0e3 CeHCUOMIM3aluu ObLia
OB HEBO3MOXHA IBETHas QoTorpadms.
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3. KAK ITPOABJIIETCA ®OTOI'PACPUYECKOE
N30BPAXKEHUE

TakK, B CB€TOYYBCTBUTCJIbHOM CJIO€ IIVIaCTUHKU, B TEX

MecTax, Ille¢ Ha Hero IOACHCTBOBAl  CBET, BO3HMKAIOT
HEBUAUMBIC «3apOIBIIIN» METaJUIMYecKoro cepedbpa. Tawm, rme
CBET JEHCTBOBAJl CWJIbHEE, IOSIBJSETCS OOJIblliee KOJIMYECTBO
TaKuX «3aponbliieii». Tam, roe cBeT COBCeM He IeiCTBOBA
Ha CJIoi, OpommcTOoe cepebpo ocraércss 0e3 m3MmeHeHus. Kak
K€ clejiaTh BUAUMBIM IIOJIydeHHOE M300paxkeHue?

XUMUKaM yxXe HaBHO ObLIO M3BECTHO, YTO €CIUM OpoMHU-
cToe cepeOpo oOpabarbiBaTh pacTBOpaMU HEKOTOPBIX Be-
IIeCTB, TO OHO OUYeHb MEIJICHHO pa3pyllaeTcs, NpUYEM U3
HEro BBIACHSICTCS MeTauimdeckoe cepedbpo. Tak MOXHO
MpeBpPaTUTh BCE B3SITOE KOJMYECTBO OPOMMCTOrO cepedpa B
MeTajuTmyeckoe cepebpo. BellectBa, coaykamime I 3TOH
eI, Ha3bIBAIOTCSA BOCCTAHOBUTCIISIMMU M IIPCACTABJIAIOT CO-
Ooif 10 OOJbIIEH YacTH CJOXHBIC XUMUYECKUE COCHMHEHUS.
PacTBOpBI BOCCTaHOBUTENEH, TIpUMEHsIEMble B (hoTorpacduu,
HOCAT Ha3BaHUE TIPOSIBUTEJICH.

OnyctuM B pacTBOp TIPOSIBUTENISI B TIOJHOW TEMHOTE JBE
OIMHAKOBLEIE (poTorpadpuueckue TiacTUHKUA. OgHY U3 HUX MBI
MpeaBapUTe/IbHO TIOABEPrHEM [JEHCTBUIO CBeTa, WM, KaK To-
BopsIT ¢ororpadnl, 3acBeTuM. Yepe3 HEKOTOpPOe BpeMs
(4ac-nBa), BBIHYB TUIACTUHKM W3 TPOSIBUTENSI, Mbl YBUIUM,
yTo 00€ OHM COBEpIIEHHO IIouepHean. Bcé Opommcroe ce-
pebpo mpeBpaTWIOCh B MeTajuindeckoe. YTo ke TONy4H-
nock? Kak Oyaro mpenBapuTenbHas 3acBeTKa HE oKasaa
HUKAKOIo IeUCTBUS?

Her, mpocTo MBI CJMIIIKOM JOJTO TMPOSIBJISUIA HAIW TUIa-
ctuHKM. Eciii Obl MBI CpaBHWIM CKOPOCTh TTOYEPHEHMS 3a-
CBEYCHHOM M HE3aCBEUYCHHOW IJIACTUHOK, MbI CEHAYac Xe YBU-
Jleu Obl, YTO TIepBasl YepHeeT HeCPaBHEHHO ObICTpee BTOPOIA.
3mech MBI BCTpeYyaeMcsl C HOBBbIM, 3aMeuyaTesIbHbIM  SIBJIE-
HUEM.

OKka3pIBaeTCsI, YTO XMMMUYECKas peaklusl IpeBpalleHusI
OpomucToro cepebpa B UYEpHOE METANIMUECKOE HAET Upes-
BbIYAlHO OBICTPO B Tex MecTax ¢oTorpachuyecKoil aMyIbCuu,
rae TIPUCYTCTBYIOT 3apOIbIIIM cepedpa, oOpa3oBaBILIMECS IO
JIEMCTBMEM cBeTa. TakuM o0Opa3oM, ITOC/Ie XMMHUYECKOUW oOpa-
OOTKM TIPOSIBUTEIEM  METAUIMYECKOE Cepedpo  BbIIEJSIETCS
MMEHHO TaM, IJie¢ Ha OpoMHCTOe cepeOpo XOTSI Obl MTHOBEHHO
MoJielicTBOBal cBeT. Eciy mposiBieHWEe NpoJoJiKaeTcsl CpaB-
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HUTETBHO KOPOTKOE BpPEMS, TO BCSA OCTallbHAasl 4acTb OPOMU-
CTOro cepebpa MpaKTUYECKU HE YCIIeeT ITOABEPTHYThCS Meii-
CTBUIO BOCCTAHOBMTENISI M OCTAHETCS B CJIO€ B BHIE KENITO-
BaTOro BeEIllEeCTBA.

Ilouepnenme wAET OBICTpEe BCETO B TEX MeCTax, TIIe
nMeercss OoJblllee KOJIMYECTBO 3apoibllIeii cepedpa, TO eCcTh
TaM, TIe CHUIbHee NeHCTBOBA CBeT. 3HAUWUT, Hambojee OCBe-
IIEHHBIE MecTa Ha IIACTUHKE IToydaTcsl 4YEPHBIMHU, MEHee
OCBEILIEHHBbIE — CEpbIMA U COBCEM HE 3aCBEUCHHBIE — JXKEJITO-
BatbiMU. Takoe u300pakeHHe, TOJIy4eHHOEe Ha IIIACTUHKE,
Ha3bIBaeTCSl HETaTUBOM.

B Hacrosmee BpeMsi pa3pabOTaHO OTPOMHOE KOJMIECTBO
pelenToB TposiBUTeNieil. Bce OHM MMEIOT JOBOJBHO CIIOXKHBINA
COCTaB U TIOAPOOHO OIMCHIBAIOTCS B CHELMATBHBIX PYKOBOMI-
ctBax mo dororpaduit. JIasg mpumepa MBI TIPUBEIEM JIBa pe-
LIeTTa O4YeHb PACIPOCTPAHEHHBIX IPOSIBUTENEH, MPUYEM Oy-
JeM TIPUMEHSITb OOIICTIPUHSTBIE XWUMWUYECKHWE Ha3BaHUS MX
COCTaBHBIX 4YacTeil, He BXOISI B OIMMCAaHMWE CBOMCTB M Ha3Ha-
YeHUS KaXIOoro BellecTBa. BoT cocTaB TIposiBUTENST  IJIsT
MJIEHOK M TUIACTUHOK,

B 750 xy6. cM BOIOBI pacTBOPSIOT IOCJIEIOBATEIBLHO:

Meroma . . . . . . . . . 2 TtpamMma ) (BOCCTaHO-
ImopoxuHona . . . . . . . 5 TpamMMoB BUTEIIN)
Cynmeura Hatpus 6e3sogHoro 100

Bypet o rpamMMa

3ateM MOOABJISIIOT BOOBI OO OMHOTO JIMTpa. OTUM IPOSIBU-
TeJeM 00pabaThIBalOT IUIEHKM U IUIACTUHKM B  TEUYCHUE
20 MuHYT, TIpUYEM TeMIlepaTypa pacTBOpa TOJKHA OBITh
IMpunommurensiHo  18° mo Ilembcuio. IlposBuTens MOXKHO
HCIIOJIb30BaTh HECKOJIBKO pas.

®ororpaduyeckyro GymMary MOXHO o00pabaTbiBaTh IIpO-
SIBUTEJIEM CIICOYIOIIET0 COCTaBa.

B 500 xy6. cM BOIBI pacTBOPSIOT ITOCJIEIOBATEIHLHO:

Meroma. . . . . . . . . . . . . . . 371pamma
I'mmpoxyona . . . . . . . . . . . . . 12 rpammoB
Cynpduta HaTpus OE3BOITHOTO . 45
Compl Gesgogmod. . . . . . . . . . . .65
bpommcroro xamst . . . . . . . . . . . 2 TpaMMa

Ho6aBisiIoT BOObI [0 OXHOrO JauTpa. JIJas TIpOsIBIEHUS
OIHY YacTh pacTBOpa CMEIIMBAIOT C YETHIPHMSI YaCTSIMHU BOJIBI.
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O ToM, Kak MposBITOT (oTorpaduyeckyro Oymary, Mbl
pacckaxeMm B CIEAyIONIeil IiaBe.

Kak xe mnpakTuyecKkd OCYIIECTBISIETCS MPOSIBICHUE Ila-
CTMHOK W TUIEHOK? IInacTMHKUW, 4YYBCTBUTENbHBIE K JIydyaM
BCEX LBETOB («IIaHXpPOMATUYECKUE»), MPUXOAUTCS IIPOSIBIISIThH
B TIOJIHOM TEMHOTE WIM B CHELMANbHBIX Oaykax, He IpOITy-
ckalIlux cBera. CleIuTb 3a XOOOM TPOSIBICHUSI, KOHEUHO,
Henb3sl, U ¢oTtorpad AOKEH CTPOro CJEIUTb TOJbKO 3a
BpEMEHEM TIpOSIBJieHUsI. 3aMeTMM ell€, 4TO CKOpPOCTb BCeX
XUMUYECKUX TIPOIIECCOB B OOJNBIINON CTENEHW 3aBUCUT OT TEM-
repaTypbl: YeM BbIIlIE TeMIeparypa, TeM ObICTpee OObIYHO
WIyT BCE XMMUYECKME peaklMu. Tak Kak. MpOsiBIEHHE eCTb
TOXe XMUMHUYEeCKUil Tpoliecc, To (potorpacd MOOKEH CTpPOro
CIeIUTh W 3a TeMIlepaTypoll TPOSIBJSIIONIETO pacTBOpa, CTa-
pasicb TomAepXuBaTh €€ B MpedesiaX, YKa3aHHBIX B pe-
LIeTITe TTPOSIBUTES.

Hpyrve copra IUIACTMHOK W ITUIEHOK, Majl0 YyBCTBU-
TeIbHBIE K KPacHOMY CBeTy (TaK Ha3bIBaeMble TUAIIO3UTHB-
HBIe, PEMPOMYKIIMOHHBIE M OPTOXPOMATHYECKWE TUTACTUHKM),
MOXHO TIPOSIBJISITh TP TEMHOKPACHOM OCBEIIIEHU KOMHATHL.
Tax Xak mpy 3TOM MOXHO CJICAWTb 3a TIPOSIBJICHUEM, TO
OYECHb TOYHOE COOMIONEHUE TIOCTOSTHHOW TeMITepaTyphl pac-
TBOpa YXe He WTpaeT TaKoi BaxkHON ponu. Korma HyxXHO
MmpekpamaTh TposBieHre? Torma, Korma MeTaUIMYECKOe
yépHOE cepeOpo BBHIIECTUTCS B CBETOUYBCTBUTEIBLHOM CIIOE ITO
BCeil ero TOMIIMWHE. DTO MOXHO YBUIETh, ITOCMOTPEB Ha
IUIACTUHKY TIpM KpPacHOM CBeTe CO CTOPOHBI CTeKJIa — Ha
3aQHEN CTOPOHE MOJDKHO TOXE HavyaTh IOSBISATBCS —Cepoe
M300pakeHUe CHSITOTO IIpeaMera.

Ha puc. 7 uzobpakeHbl MPUCHIOCOOSICHUST IJTST TIPOSIBIIE-
HUS TUTACTUHOK U TUIEHOK. CjieBa — OTKPBIThIE BAHHOUKU JJIsI
MPOSIBJICHUST TUIACTUHOK. [ImacTMHKM KiamyT B pacTBOp TPoO-
SIBUTENISI CBETOUYBCTBUTEIBHBIM CJIOEM BBEPX U BO BpeMs
MpOSIBJIEHUSI BAHHOUKY BCE BpeMsl MOKAuMBalOT, HaOiromas 3a
xogoMm Tipouecca. IlocepenmuHe u300paxkéH 0adok mjasl ILIa-
ctuHOK. Cpa3y HECKOJbKO IJIAaCTMHOK BCTaBJISIOTCSI B CIle-
LIMAJIBHYIO paMKy, Torpyxkaemylo B pacTBop. [locie Toro
Kak 0auyoK 3aKpbIT KPBIIIKO, €r0 MOXHO BBIHECTM Ha CBET
U CIemuTh MO 4YacaMm 3a BpeMeHeM mposiBieHus. CrpaBa —
0ayoK MJIs 3aKPBITOTO TMPOSIBJICHUS] KUHOTUIEHKU, MpUMEHsIe-
moii B (porokamepe «DDI». I[In€HKa B TEeMHOTE BCTaBJISICTE
B CIUAPAIbHBIA KaHal1 KATyIIKWA, YCTPOECHHBIA TaK, 4TO OT-
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NeNTbHbIE BUTKM IDIEHKM HE CONPUKACalOTCS OPYT C IPYTOM.
Korma kpeimka 6avyka 3aKpbiTa, €0 MOXHO YK€ TIpU JTHEB-
HOM CBeTe¢ HAIlOJIHWTL IIPOSIBUTENIEM dYepe3 BEepXHee OTBep-
cTHe, TIpoNycKarlliee XUIKOCTh, HO He TPOITycKalollee CBeTa.
Bo Bpems TIposIBICHUST KaTyIIKy BpeMsl OT BpeMEHU ITOBO-
pauMBalOT 3a PYYKy, IPOXOMAIIYIO dYepe3 OTBEPCTHE KPBIIIKH.
OnopoXHATh 0ayOK MOXHO TaKXKe Ha CBeTy depe3 OOKOBOE
CIIMBHOE OTBEPCTHE.

SN

Puc. 7. IlpucnocobneHus [jis MPOSIBACHUS TUIACTMHOK, IIEHOK
u Oymaru

IIposiBneHMe IIACTUHKM WIM IUIEHKA 3akoHYeHo. Ho
BeIb Ha HeW ocTaoch OpOMMCTOE cepedpo, Ha KOTopoe He
JNEWCTBOBaJI CBEeT! DTOT CJOH, BO-TIEPBBIX, Majo MpPO3payeH,
a BO-BTOPBIX, OH OyIeT MOCTEIIEHHO YepHEeTb, €CJM Mbl BbIHE-
CceM IUIACTMHKY Ha CBET.

YT0o0Bl yoaanuTh OCTaTKM OpOMHUCTOrO cepedpa, IUIACTMHKY
B TEMHOTE CIOJACKUBAIOT YMCTOM BOJOW M KJIaayT B BaH-
HOYKy, HaromHeHHYI0 20%-HBIM pacTBOpOM 0CO0OTO Belle-
cTBa — runocyibdura. [unocynbpuT HMKAaK He B3auMOIEH-
CTBYeT C 4€pHbIM cepedpoM. Ho 3aTo ¢ OpOMMCTBIM cepedbpoM
OH 00pa3yeT CJIIOXHOEe XUMMUUYECKOE COEAMHEHUE, OYeHb JIETKO
pacTBopMMoOe B Bone. biaromapsi atomy Opomucroe cepebpo
OBICTpO yHayisieTcsl M3 XKeJaTMHOBOIO CJIOSl TUIACTUHKHU, U Te
MecCTa, IJe paHbllle ObUIO TOJLKO OpoMKcTOe cepebpo U He.
ObUIO METAJJIMYECKOTo, CTAHOBSTCS COBEPILIEHHO IPO3pay-
HBIMU.
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ITocne 3TOro ocraércsl TOJAbKO IPOMBITh T'OTOBBI HEraTuB
B YNCTOM BOAE M BBICYIIUTh, HO HE B TEIUIOM MeECTe, MHaye
JKEJIAaTUHOBBIN CJIOM PacCIUIaBUTCSA M CHOJ3ET CO CTEKJIa.

Hama KWHONPOMBIIIIJIEGHHOCTh BBIMYCKAaeT Ha SKpaHBI
CTpaHbI OOJIBIIOE KOJMYECTBO KMHODMIBMOB. KaXnplii KMHO-
¢uIbM TomBepraercs TOJBKO 4YTO OIMCAaHHOK  0OpaboTKe
pacTBopaMu MposiBUTeNSE U runocyibgura. CoBeplleHHO SICHO,
YTO TaKO€ OrPOMHOE KOJMYECTBO IIEHKM HEMBICIMMO IIPO-
SIBJISITh PYYHBIM cITocoOoM. IloaToMy KMHOGMWMIBMBI ITPOSIBIISI-
[OTCSI CHeMaNIbHBIMU MAalllMHAMM, CXeMa YCTPOMCTBAa KOTOPHIX
n3zobpaxeHa Ha puc. 8. Bca malimMHa pacrmojiokeHa B TEM-
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Puc. 8 Cxema nposiBOUHON MalUMHBI AJI KAHOIUIEHKU

HOIi KOMHaTte. 3acHsTasi KMHOOMEPAaTopoM IUIEHKA TIOMe-
maercs Ha katymke (1). [lpu momomm TIHYIIUX 3y0UYaThIX
OapabaHOB IUIEHKA MOmaércsd B 0aK, HAIIOJHEHHBIA ITPOSIBU-
TeneM (2), Toe oHa WMAET HECKOJIbKMMHU IeTsiMu. [lamee
IJIEHKA TIPOXOOUT 0aK C YWCTOM BOAOM JJISI OTMBIBKM OT
OCTaTKOB TMposiBUTeNsT (3) U MOCTymaeT B 0ak C pPacTBOPOM
runocyindura, To €cTh B TaK Ha3blBaeMyld  (UKCaKHYIO
BaHHy (4). 3areMm cjemyeT OIITb XOpoIlas IIPOMBbIBKA Y-
cToit Bomoit (5) W, HaKOHell, IJIEHKA MPOXOAMT B CYIIMIbHBIM
mwkad, rae, uasgd MEeTISIMA MO pPOJMKaM, OHa oOayBaeTcs
TEIUIBIM CYXUM BO3IyXOM, He comepxammM Tsum (6). Ilocie
CYHIWJIbHOTO 11Kada, pacroloXeHHOTo yXe B CBETJIOW KOM-
HaTe, TUIEHKAa HamartbiBaeTcsl Ha KaTtymky (7). CoBpeMeH-
Hble MPOSIBOYHBIE MaIllMHBI MOTYT OOpadaThiBaTh OoJyiee TO-
JIYKWIOMETpa IUJIEHKM B yac.
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4. HETATUB U 110O3UTUB

ot Bul cmenanmm  ¢Qororpadmyeckuii  CHUMOK, ITPOSIBUIN

IUIACTUHKY W TOJYYWIM HeraTuB. Mallo BepOsITHO, 4TOOBI
¢ mepBoro paza Bam ymamoch mojyduth TO, 4TO (poTOrpadsl
Ha3bIBAIOT <«XOPOILIMM HEraTUBOM».

[IpryyH, 1O KOTOpPHIM HETAaTUB MOXKET ITONIYyIUThCS ILIO-
XUM, OYeHb MHOro. TyT MOryT ObITh: OIIMOKa B BLIOOpe ILjia-
CTMHOK, OIIMOKAa B BBIOEPXKE, OIIMOKM IIPY IIPOSIBJICHUM
miacTuHKYA. HakoHen, HaBomka Ha pe3KOCTb MoIja OBbITb
cAelaHa HEBEpPHO WIM allmapaT HeNpaBWILHO HampaBieH Ha
CHMMAEMBbIil TIPEIMET.

Ecnn Belmepkka OBUIA O4YeHb BelIMKa, TO Ha ILIa-
CTUHKY IIONAIET CAMIIKOM OOJbIIOE KOJMYECTBO CBETa Jaxe
OT caMbIX TEMHBIX 4YacTell cHMMaeMmoro Iipenmera. Ha momy-
YEeHHOM HETaTHBE CBET/Ible MecTa OyayT MaJlo OTIMYaThCs OT
TEMHBIX, BCE M300pakeHue OyIeT Majio Ipo3payHbiM, KakK Obl
3aTSIHYTHIM TEMHOI Byanblo. Takoil HeratwmB ¢oTorpadsl Ha-
3pIBAIOT IlepefepXKaHHbIM. K TakuM Xe pe3yjJbTraTaM MOXKET
MPUBECTH M CIUIIKOM JIOJTO¢ OECKOHTPOJIBHOE IIPOSIBJICHME
HOPMAJIFHO CHSITOM IUTACTUHKMN.

Ecmu BhIOepXKa ObUTa CIMINKOM Majia, TO Ha IUIACTUHKY
YCIICIOT TMOAECTBOBATh TOJNBKO CaMble CBETJIBIE MeCTa CHU-
MaeMoro IIpeIMeTa, BCS X€ OCTajbHas YacThb IIACTUHKU
OCTAaHETCSI Majo 3acBeueHHOM. [lomydyeHHBII HeratuB OymeT
COBCEM MpO3pauyHbIM, M TOJbKO CBETJIbIe MecTa IpPeIMETOB
BBIAIYT OTAENBHBIMU UYEPHBIMM MATHAMU. Takoil HeratueB Ha-
3bIBAECTCS HEIOAEPKAHHBIM.

Ha HopMmalbHOM, XOpollleM HeraTMBe MOXKHO BUAETb BCe
JeTall CHATOTO TIpeaMeTra, Oe3pa3IMuHO, CUIIBHO WM c1abo
OHM ObUTM ocBelleHbl. KOHEYHO, pa3HUIIA B CBETIBIX M TEM-
HBIX MecTaX JOJDKHA COONIOAAThCS U 3[eCh, HO OHAa He OyaeT
BbIpaXkeHa TaK pe3KO, KaK Npu HeJoAepKKe, MU HEeraTUB He
OydeT TaKMM TEMHBIM WM BSUIBIM, KaK TpU TMepeaepsKKe.

Ha puc. 9 mpencraBieHbl 3TH TPU CITydasl.

CoBpeMeHHBIe (poTorpadpuueckre MaTepHallbl, BBITyCKae-
Mble HallMMU abpukamMu, o6IagaloT OYeHb ILIEHHBIM CBOW-
CTBOM: BBIIEPXKA MOXET MEHSITHCS B BeChbMa IIMPOKUX IIpe-
JejJaX — B HECKOJbKO JEeCAITKOB pa3, — M BCE Xe B Pe3yib-
TaTe TIPOSIBIIEHWS HAYWHAIOIMI oTorpad MoaydaeT HeErwio-
XOif HeratwB. Takoe CBOWCTBO (poToMaTepHalla Ha3bIBAETCS
«1mpoToit (oTorpacduueckoi amyabcun». MMeHHO OGnmaromapst
«IIIAPOTE» YMEHBIIWIOCh KOMMYECTBO HETONHBIX HETaTHMBOB U
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(doTorpadus crayia JOCTYITHOH IIUPOKUM KpyraM HaCEICHWS.
OOBIYHO, YeM YYBCTBUTEIbHEE IUIACTHHKH, TEM OOJIbIIEC HX
«ITUPOTAY.

[Mocnennum »3tamom moyiydeHus ¢(oTtorpadGuyecKkoro
CHUMKa SIBIISIETCS M3TOTOBJIEHHE OTIeYarka C HerarmBa Ha
(horobymare.

CHuMaemsId npedmem
B bl

"I'
<\ =

Hedodepxka HopmasbHo [lepedepxka

iy

Puc. 9. O0pa3upl HEraTHBOB, IOJIYYEHHBIE IIPH PAa3HBIX BBIICPIKKAX

Uro Ttakoe ¢ortobymara? PoroOymara COCTOMT U3 CBETO-
YyBCTBHUTEJIBHOU (OTOrpaduyecKoil dIMyJIbCHH, HAHECEHHON
Ha IJIOTHYIO Oemyro OyMmary, CIEeHMUalbHO MPHUTOTOBISEMYIO
Jutg 9TOM 1enu. YyBCTBUTENBHOCTh (POTOOyMAaru K CBETYy He-
BEIIMKa, W TIOITOMY BCsI 00paboTka e¢ coBepriaeTcst mpu
SPKOKPACHOM HJIM OpaHXeBOM cBeTe (oHaps. brmaromaps
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3TOMy HaOJIIOEHKME 3a XOIOM IIpolieccCa HE BBbI3bIBAET HUKa-
KX 3aTPYIHCHUIA.

JUIsT ToJTy4eHUsl OTIIEYaTKOB TPUMEHSIIOTCS KOMMAPOBAJb-
Hele pamku (puc. 10). HeraTuB BkJaabpiBaeTCs B paMKy Ha
3akpanHy (1) sMyabCHOHHOI cTopoHOIi BBepX. Ha HeraTus
MpU KPAaCHOM CBETE HAaKJIaJbIBAIOT JIUCT (HOTOOyMaru smyJib-
CHOHHOU CTOpPOHOM BHM3, TO €CTh TaK, YTOObI 00a 3MYyJIbCHU-
OHHBIX CJIOSI COTNpUKAcCAINCh. byMara TpPUKPHIBAETCS KPHIIII-
Ko (2) u mpuxumaetrcs nipyxkuHamu (3). Temepb BcE ro-
TOBO IJIS1 TIONYy4YEHUS OTIIEYaTKa.

Puc. 10. KonupoBasibHasi pamka Ajisl TUJIAaCTUHOK:

1 — 3akpavHbl paMKH; 2 — KpBIIIKA PaMKH; 3 — MPYKUMHBIC
TIPY>KUHBI

PaMKy Ha HECKOJBKO CEKyHI TOMEIIAIOT TMPOTHB WCTOY-
HUKa CBeTa — BJIEKTPUUYECKOM JIaMITbl, CBeYM WIM OKHa. CBeT
MPOXOOUT 4Yepe3 HEeraTMB M IIOMAafaeT Ha  3MYJIbCHOHHBIA
cioit ¢orodoymaru. Uepe3 ouyeHb TEMHBIE MeCTa HeraTHBa
CBET COBCeM He TIpoimér, m Oymara 3mech He OyaeT 3acBe-
yeHa. YeM cBeTiee YaCTM HeraTuMBa, TeM OOJIbliee KOJMde-
CTBO CBeTa IPOMAET 4Yepe3 HUX M TeM OoJibllee BO3ACIICTBUE
OKaXeT CBeT Ha (poTobOymary.

Bor Tenepb, eciu Bech Ipoliece ObUT MPOBEIEH MPABUIBHO,
CBeTJIble M TEMHBIE MeCTa Ha OTIeYaTke OyayT COOTBET-
CTBOBaTh CBETJILIM M TEMHBIM MeCTaM IIpeIMeTa, KOTOPbIi
obl1 coTtorpacuponad. Tak ke, Kak u 1pu dororpadupo-
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BaHUM, HYXHas BBIACPXKKa IPU IeYaTaHUM CHMMKOB ITOIOM-
paetrcsa mytéM I1po0. OOBIYHO «IIMpOTa» (poTOOyMaru MeHbIe
YyeM y IUTACTUHOK ¥ IUIEHOK M OIIMOKY B 3KCITO3ULIMU
caenatb jerye. Ho 3aro Bech mpoilecc meyatd HECIOXeH U
JIETKO TIOBTOPHUM.

Cnoco0 meyaTtv, ¢ KOTOPbIM MBI ITO3HAKOMWJINCH, Ha3bl-
BaeTCSl KOHTAaKTHBIM, IIOTOMY YTO B HEM IMOBEPXHOCTH IUIEHKU
1 OyMaru TIpUBOASITCS B ILUIOT-
HOe compuKocHoBeHHe. Ho
KakK Xe TIOCTYIIaloT B TOM
ciydae, €ciii HeraTuB UMEET
CJIMIIKOM  Majble pa3Mephl,
HaIlpuMep, €CIM CheMKa IIpO-
n3BOIMIaCh Kamepoit «DDI»?

B Ttakux caydasx mpube-
raljoT K yBEJMYCHUIO CHUMKA.
VYeemmunrenas mis  (hOTOCHUM-
KOB caellaH TOYHO TaK Xe,
KaK IIPOEKLIMOHHBIA (OHapB,
U eCIu 4YWTaTesib 3HaKOM C
YCTPOICTBOM IIOCJICTHETO, TO
MIOHITh YCTPOMCTBO  yBEIWYM-
TeJsT coBceM HeTpynHo. Ha
puc. 11 u300paxkEéH cxemMaTh-
YeCKMiA pa3pe3  YBEINIUTEIIb-
HOro armmapata. B kecTsHoM
KOpITyce HaXOIWUTCS 3JIEKTPO-
mamna (1), cBeT OT KOTOpOW
MPOXOOUT 4Yepe3 JBe OOJbIINe
IUTOCKOBBIIYKJIbIE JIMH3BI (2) —
TaK Ha3blBa€Mblii KOHAEHCOp. B T
HenocpencrseHHO 3a KOHIOEH-  Pyc. 1. Cxema YBEJIUYUTEJIBHOTO
COpoM TIIOMEIlaeTcsa B  CIie- anmapaTa:
LIMaJIbHOI paMKe (3) MaEHKa, [ — nammna; 2— KoHIEHCOp; 3 — pamka
COEpAQLEN HEraTID, MpE- 7 I TSy < s
Ha3HAYCHHBIE JJIST YBEJIMUYCHMSI.

Ilepen mn€éHkKoifi B BUHTOBOM OMNpaBe YKPEIUIEH OObEK-
B (4). OOBMHO YBEJIMYMUTENIb PACIIOJaracTcsl BEpPTH-
KaJlbHO, TaK 4YTO CBETOBOE WM300pakeHWE HeraTuBa MOXKHO
MMOJIy9UTh Ha TOPU3OHTAJIIBHOM cToymKke (5). Yem Boime pac-
MIOJIOKEH YBEJIMYUTENIb, TeM OOJBIIMI pa3Mep M300paKeHUs
HeraTMBa MOJy4yaeTcs Ha JMCTe Oymarv, TIIOJIOXEHHOM Ha
cronuk. IlepenBukeHreM OOBEKTMBA B €r0 BMHTOBOM OIIpaBe
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JOOMBAIOTCS IIOJIYYEHUS] PE3KOTO M300paXkeHWs1 Ha Oymare.
IMocne 3TOro 0OBLEKTUB 3aKPHIBAIOT OPaHXKEBBIM CTEKIOM (6),
YKPEIUIEHHBIM Ha CIIeLMaJbHOM JepKaTelie.

Tenepp BMeCTO JMCTa IIPOCTOII OyMarm KIagyT —JIACT
¢dororpauyeckoit Oymaru Tak, 4ToObBI BCE HM300paxkeHUE
yMecTwsioch Ha Heil. KoHeuyHO, B KOMHaTe B 3TO BpeMs IOJ-
XKHO OBITb KpacHOe ocBelieHMe. He HyXHO OeCIOKOMThCS
0 ToM, 4To (oToOymMara MOXKET HMCIIOPTUTBCS — JIydd CBETa
OT JaMIIbl, IPOXOMSIIME Yepe3 OpaHKEeBOE CTEKJIO, Ha Hee
He monmelicTByioT. Korma Oymara yiaoXXeHa Ha MECTO, BBIKIIIO-
YaloT JIAMIIy YBEIMYMTEId 1M OTOABUTAIOT B CTOPOHY OpaH-
JKEeBoe CTeKIo. BkIouuMB Temeph HaA HECKOJBKO CEKYH]I
JIaMITy, Mbl TeM CaMbIM IHPOM3BOIMM 3acBeTKy ¢oTodymaru
Mo YBEIMYEHHBIM H300pakeHneM HeratuBa. KoHeyHo,
31eCh IPUAETCA IYTEM IIOCIENOBAaTE/NbHBIX IIPO0 BBISICHUTH
HY>XKHOE BpeMsI 3KCITO3ULIMU.

ITocne xaxmoil mpoObl MPOU3BOAUTCS IIPOSIBJICHUE, TTPUIEM
nmpoOy B ILIEJAX SKOHOMUM OyMmaru AejialoT Ha HeOOJbIIOM
Kycouke e€. HakoHel, korma Bcs IIOATOTOBKAa 3aBeplleHA,
JIeJIal0T OKOHYATEIbHBIA OTIIEYaTOK.

Bce a1 omepaumy 3aHMMAIOT ropa3go MeEHbIIe BpEeMEHMU,
YyeM MX ONMCAaHWE B KHIDKKE, U MHOrue ¢ororpadsl IIpeario-
yuTalOT paboTaTh C MAaJIcHbKON (oTOoKaMepoil M 3aTeM yBe-
JIMYMBATh CHUMKH, YeM HOCUTH C COOOI OOJBIION W TPOMO3MI-
KUt (oroarnmnapar.

o Kakmx e pa3MepOB MOXHO YBEIMYMBATH MaJeHBKHE
HeratuBbl? Ecim HeratmB cam 1o cebe ITOMydeH OYeHb pe3-
KUM, TO IIpele/l YBEJIMYCHMIO CTABUTCS TEM, YTO Ha OTIC-
YaTKe CTAHOBATCS BUIHBIMU OTIE/IbHbIC 3EPHBIIIKM MeTalia
YecKoro cepebpa, a 3TO IIPOM3BOAMT HEIMPHUSATHOE BIIEYaT-
JIeHMe TIpM  pacCMaTpyMBaHMHM  OTIeYaTkKa ¢ OJIM3KOro
pacCTOSIHUSI.

5. BAKHEHNIIIUE YACTU ®OTOTPAGUYECKOTO
AIITTAPATA

A. O0bekTHB

OBEKTUB — 3TO Ta Xe camas JIMH3a, KOTOPYIO MbI IpHMe-
HsUIM B HAIMX TEPBBIX OIBITaX I10 TTOJYYEHUIO M300pa-
KEHUS, TOJBKO YCOBEPILIEHCTBOBaHHAsA. EcCiM BHUMATENIBHO
paccMOTpeTh M300pakeHHWe, IOJydaeMoe Ha CTEHE IIpU IIo-
MOIIY JIMH3BI, TO JIETKO 3aMETUTb, YTO OHO PE3KO TOJBKO
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0 cepeorHe M pacIuibiBYaTo K KpasgM. CKoJbKo ObI HU CTa-
pathbcs TIONYYUTHh pe3Koe M300pakeHWe I10 BCel IIIOIIAIN,
5T0 He ymacTcs. [elly MOXHO IOMOYb, YMEHbIIAsl BEIMYMHY
OTBEpPCTUS, Yepe3 KOTOpoe IPOXOINT CBET. DTO MOXHO Ccle-
JIaTh, TIOCTaBWB TIepel JWH30M KYCOK YEpHOM OyMarm C BBI-
pe3aHHBIM B Hell HEOOJBITNMM OTBepcTHeM. M3o0paxkeHWe
cpa3y cTaHeT Oojee pe3KuMM, HO 3aTO M Oojiee TEMHBIM.
BcnioMHUTE, YTO 3TOT OMBIT Mbl MPOAENBLIBAIM U 0e3 00beK-
TWBa, TIpaBJa, MBI HEe YMEHBIIAJIM, a YBEJIWYMBAIMA OTBEpP-
CTHe, TIoy4asl TP 3TOM CBETIOE, HO pacIuIbIBUYaTOe M300pa-
KEeHUe.

B coBpemeHHOIT (oTorpadudeckoil TEXHUKE HUKOIJa He
MPUMEHSIOTCI OOBEKTHMBBI, CHEJIAaHHBIE W3 OHOM IIPOCTOit
JuH3bBl. Hama mpoMBIIUIEHHOCTh CO3HA€T OOBEKTHMBHI U3
TpEX, IIECTM M Aaxe BOCbMM JUH3. Takue OObeKTHMBBHI Aaxe
TIpA TIOJTHOM OTKPBITOM  OTBEPCTUM HAIOT CBETIIOE, pe3Koe
n300pakeHne TIpeaMeTa.

OOBEKTUB XapaKTepniyeTcss (OKYCHBIM pPacCTOSTHUEM U
cBetocwioii. MOKycHOe pacCTOSIHME PaBHO PACCTOSHMIO OT
00BEKTHBA IO TUIACTMHKHM, KOTda pPe3KOCTh YCTAaHOBJEHA ITO
yIan€HHOMYy IipenMeTy. OOKyCHOE pacCTOSHME BBbIpaXKaeTcs
B MWUIMMETPAax IJisI MaJeHBKHUX OOBECKTMBOB M B CAHTHMET-
pax I OOJIBIINX.

Ecmm pasgenuth BennuudHy (OKYCHOTO pAacCTOSHUS Ha
JUaMeTp OOBEKTHBA, TO IOJYYUTCS YMCJIO, Ha3bIBAEMOE CBE-
TOCUJION OOBEKTUBA.

Hanpumep, ecnm paccTosiHue OO TIACTUHKM PaBHO IECSTH
CaHTUMETpaM, a IuaMeTp OOBbeKTMBa—aBa CaHTUMETpa, TO
CBeToCHJIa OOBEKTMBA paBHa IIITH. B TexHWKe TPUHSTO 000-
3HayaTh cBeTocwiny Tak: 1 : 5. Yem cBerocmiibHee OOBEKTHUB,
TeM OH ymoOHee mjisd (pororpada, MOTOMY YTO CBETOCWIIHHBIN
00BEKTHB IIPOIyCKaeT MHOro cBera, Ho omHOBpeMeHHO, 4YeM
CBETOCWJIbHEE OOBEKTUB, TeM OH IOPOXE, IIOTOMY 4YTO €ro
TPyIHEEe M3roTOBUTh. YacTo MMEHHO OOBEKTUB SIBIISICTCS
caMoil Ioporoil 4JacThio (oToammapara.

B Hacrosiee BpeMsI NPUMEHSIOTCS OOBEKTHBEI CO CBETO-
cwion 1:8; 1:6,3; 1:4,5;1:3,5 1:28 u gaxe 1: 1,5,
M3rOTaBIMBaeMble Hallleil MPOMBIIUIEHHOCThIO. PasMmepnl Ta-
KUX OOBEKTMBOB  CaMble  pa3iM4yHble — OT HECKOJBKUX
MWUIMMETPOB [0  JECATKOB  CaHTUMETpoB. OrpoMHbIe
OOBEKTHUBLI IJi1  a3pO(POTOCHEMKM BECAT IO ABYX JECSATKOB
KWJIOIPaMM.
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b. Inacdparma

HuadparMoii Ha3bIBaeTCsl MPUCIIOCODIEHNE, MO3BOJISIONIEE
yYMEHbIIaTh CBeTOCWIy OObeKTMBa. YuTaTesb MOXET CIpo-
CUTbh, 3a4€M OTO HYXHO, BC€Ib IIPYU OTOM YMCHBIIACTCA KOJIN-
YecTBO CBeTa, CTOJb XejaTeJbHoro mjsi ¢oTorpacda?

Hy, a ecom mpm chEMKe mMMeeTcss M30BITOK cBeTa? 3To
TOXE TUIOXO OT30BETCS Ha KayeCTBE IIOJIy4aeMOIo H300pake-
Hust. Ho meno He Tonbko B 3ToM. B ombiTax ¢ JIMH30i U
JIMCTOM OeJioii OyMarw JIeTKO 3aMeTUTh, YTO Pe3Koe H300pa-
KEHWE OKOHHOIO Teperiéra IoJlyyaeTcsl TOrAa, Korma M30-
OpaxkeHHe IIpeIMETOB Ha YIMIE OejaeTcs Hepe3kum. Kax-
Iblii pa3 TIPUXOAMTCSI TEepeaBHUraTh JIMH3Y, YTOOBI CHEJAaTh
BUIAVUMBIMU TIOC/IEAOBAaTEIbHO 00a u300paxkeHus. Ecau 1io0-
BTOPUTh IIPEOLIOYIIMIA OIBIT C YMEHBIIEHUEM OTBEPCTHS
JIVUH3bI, TO MOXHO 3aMETHTh, YTO IMPU MaJlOM OTBEPCTHH U
OKOHHBIM TIeperI€T, WM TNpeAMEThl Ha YyJIMLE ITONyYaroTcs
OIMHAKOBO pe3kuMu. PDotorpacdbl TOBOPAT, YTO IMPU YMEHB-
LIEHUU OTBEPCTUS OOBEKTMBA, NMpU auadparMUpPOBAHUU €ro,
yBeJIMYMBaeTCsl TIyOMHa pe3KocTh. [lpm sToM M OGimsjiexa-
1IMe TPeAMEThI, U yAAJNEHHBbIC BBITJSIAT OAVMHAKOBO YETKO.

Hns dororpadpa >TO0 ObIBaeT MHOIAA OYEHb BaXKHO.
IIpencraBpTe, 4TO HEOOXOAMMO CHSITh CTpEJKa, BEAYIIEro
OfOHb MO MHMILIEHU, U TIPUTOM TaK, 4YTOObI M CTpPEJIOK,
W MMUILEHb TOJYYUIUCh HA CHUMKE JOCTATOYHO YETKUMU U
pe3kumu. Ho cTpenok HaxomuTcss B HECKOJBKUX METpax,
a MUIIeHb — B JecsTKax MeTpoB. Bor B sToM ciyyae wu
HY>)KHO CHMMaThb C CaMbiM MaJIbIM OTBEPCTMEM OOBEKTHBA.
HyXHO TONMBKO MOMHMTb, YTO YeM MEHbIIIe OTBEPCTUE O0b-
eKTHBa, TeM OoJibllie IO BpPEMEHU JOJKHA OBbITh BbIAEPXKKA,
YTOOBI CBET MOT OKa3aTh JOCTATOYHOE NEUCTBUE Ha CBETOYYB-
CTBUTEJIbHBINA CJION.

HuadparmMbl coBpeMEeHHBIX (PoTOaImapaToB YCTPOEHBI Clie-
oyommM obpa3zoMm (puc. 12). Bombllioe KOJMYECTBO TOHKUX
CTaIbHBIX JUCTOUYKOB (1, 2, 3 U T. 1. — HA pUCYHKE MOKa-
3aHbl TOJIKO CE€Mb), TEPeKpbIBAIOLIMX IpYr Jpyra, yKper-
JIeHbl Ha IuTudgTax, Haxomsdmuxcss B Kojblie (4). BxeuiHee
KOJbIO (5) — TOABWXKHOE; TIpY TIEPEeABMXKEHUM €ro 3a py-
KOATKY (6) B HampaBJIECHMM CTPEJIOK MOXKHO 3aCTaBUTh BCe
JINCTOYKU JTMOO OJHOBPEMEHHO CXOOUTHCS KOHLAMU K LIEHTPY,
JIM0O pacxoAuThcsl K OKpyxXHocTh. B mepBom cityyae 1ieHT-
pajbHOe OTBEepCTHE OyldeT yMEHbILAThCs, a BO BTOPOM —
yBeIMUYMBAThCSI. 10, UTO OTBEPCTUE TOJYYAETCSl HE KPYIJIbIM,
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a MHOI'OYT'OJIbHBIM — IIPAKTHUYECKM HE MMEET HMKAKOIo 3Ha-
YEeHUSI.

Ota numadparMa Ha3bIBACTCS <«MPHCOBOI», OT JATUHCKOTO
CJIOBA «MPUC», YTO 3HAYUT <«padyXHBIi», IMOTOMY 4YTO OHAa
MO0 CBOEMy JACWCTBUIO OYEHb HAIIOMUHAET PAmyXHYIO 000-
JIOYKYy Hamrero Tjasza. I[locMOTpuTe Ha 3padyoK 4YesloBeKa,

% "'""‘”/I//II o
X A!‘-\\ul\..,_ - / -
\v\\\\\\:

Puc. 12. Cxema ycTpoOiiCTBa MPHUCOBOI Auadparmbi:

1, 2, 3—cranbHble IUIACTUHKU; 4 — HEMOABMXKHOE KOJBLO CO
wrudTamMu; 5 — BHEIIHEe MOABUXHOE KOJbLO; 6 — PYKOsITKa
KOJIblIa

CMOTpSIIIEro TO Ha JaMIly, TO B TeMHOTy. BBl yBumuTe, 4TO
pamyxXHas 000JlodKa TJjla3a TO COKpallaeTcsl, TO pacCIIu-
psieTcsI, IpUYEM OTBEPCTHE 3padykKa TO yYMEHBIIAETCsI, TO YBE-
JIAYUBACTCS.

HUpucoBrie mnadparMbel ToMemaloTcs B poToarmapare
MEXIy JMH3aMu OOBEKTHUBA. Ha  BHemmHeM  KoJblie
nvagparMbl OOBIMHO 00O3HAYaeTcsl CBeTocuIa OOBEKTHBA
TP Pa3JIMYHOM TOJIOXKEHUHM PYKOSITKH.

B. 3arBop

OO0bekTHB (poToammapata OTKPHIT BO BpeMs HaBOOKHM Ha
pe3kocTh. Bc€ ke ocTambHOE BpeMs OH 3aKPHIT BIUIOTH 1O
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CaMOTr0 MOMEHTa ChEMKU. I OTKpbIBaHUSI U 3aKpbIBaHUS
00BEKTHBA CIIY>KUT 3aTBOD.

B Hacrosiiiee BpeMsi 3aTBOp IpelcTaBisieT coboil  J10-
BOJIBHO CJIOXXHOE TIPUCIIOCOOJIEeHEe, HaroMMHalollee CcoOol
yacoBoil MexaHu3M. B camom nese, K 3Toil yacTu ¢horoarnra-
pata TpeabsBISIOTCS OYEeHb CJIOXHBIE W MHOTIOOOpa3HbIe
TpeboBaHusl. [IpocTbIM HaXXMMOM KHOMKU OH JOJKEH ObITh
TO OTKDPBIT, TO 3aKpbIT; OH JOKEH O0ecreuynBaTh ChEMKY
C JII00OI BBIAEPKKOW M TO3BOJIATH CHMMaThb MOMEHTAIbHO,
B HUYTOXHBIE JTOJM CEKYHIIbI.

CoBeTrckasi MPOMBIIUIEHHOCTb TOJHOCThIO OCBOWJIA W3rO-
TOBJIEHWE 3TUX TOYHBIX MAaJIEHbKMX MEXaHM3MOB.

B xoHcTpykiusix dororpaduyeckux —amnmapaToB  IMpUMe-
HSIIOTCSI JIB€ CHUCTEMbl 3aTBOPOB: LIEHTPAJIbHBIM W IIITOPHBIM.
LleHTpasibHBIN 3aTBOpP MOXOX MO YCTPOMCTBY Ha Auadparmy,
B HEM TakK Xe CXOIATCS W pacxolsdTcsl Be WM TPU TOHKHUE
CTaJIbHbIE TJIACTUHKM, OH TaK 3Ke ITOMEIIaeTcsl MEXAy JIMH-
3aMU 0ObekTHMBa. HO BTM TIJIACTMHKU CXOASTCS TOJHOCTBIO
Tak, YTO COBCEM 3aKpPbIBAIOT OTBEpCTUE OOBEKTHUBA 3aTBOPA.
IIpyXvHHBII MeXaHM3M, OEUCTBYIOIIMI TpU HaXaTUM PbI-
yara, TO3BOJISIET TMOYTM MTHOBEHHO DPa3BOAUTb U CBOAMTH
K CepeIuHe 3TW TJIACTUHKMU.

Ha ompaBe oObekTMBa UMEIOTCS IlIKaJla W yKasaTelb,
TepecTaBiisisi KOTOPhI MOXHO MOJy4aTh Pa3jIMYHbIE CKOPOCTU
nerctBusl 3atBopa. Ha 1ikane OOBMHO WMEIOTCS [eJIeHus,
obosHavaoume /r, /oo /e M [y, UACTH  CEKYHIIBL
[ToctaBuB yKka3aTeslb Ha JiloOoe AejieHWE M HaxaB Ha pblyar
3aTBOpa, MbI MPOM3BEAEM CBEMKY C YKa3aHHOM CKOPOCTHIO.

Ha mkane mmeercs nmeneHue, o003HaueHHOE OYKBOM «B».
Ecniu moctaBuTh yKazaTeslb Ha 3TO JeJieHMEe U HaxXaTb pPbl-
yar, TO 3aTBOpP OCTAaHETCSl OTKPBITHIM /10 TeX IOp, MOKa phI-
yar He OyaeT oTmyileH. Eciu ke MnocTaBUTh yKa3aTelb Ha
neneHue «T», TO 3aTBOpP OCTaHETCS OTKPBITBIM WM TIOCJE OTITy-
CKaHM$Sl pbluara; HyXHO eIll€ pa3 HaxaThb Ha pbluar, YToObI
3aTBOp 3aKpblics. Bor TakuM o6pa3oM, TIOJB3YSCh YcCTa-
HOBKOW Ha 3TU JEJCHUSI, CHUMAIOT C JIOOON MpPOAOIKUTEb-
HOCTBIO BBIIEPXKKH.

LleHTpaibHble 3aTBOPbl MMEIOTCSI BO MHOTHUX CHUCTEMax
Halmx (oToarnmnaparoB, Hanpumep, B (oroanmapare «J1r0bu-
Teb» M yXe ycTapeBlleM, HO XopolueMm amnmnapaTte «dDoto-
KOp».

IlITopHbIil 3aTBOp, M300peTéHHBbIN em€ B 1883 romy pyc-
ckuM ¢otorpacdom C. A. KOpKOBCKUM, MOMELIAETCS HE MEXIY
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JIMH3aMU OOBEKTHBA, a Meped caMOM IUIACTUHKOM WIM IUIEH-
KOW, W YCTpOeH coBceM To-apyromy. Ha puc. 13 uzoOpaxeHa
cxema Takoro 3arBopa. Ilepen dotorpaduyeckoil miacTuH-
koii (1) Haxomarcsa nBa Banuka (2, 3). Ha omuH u3 aTux
BaJIUKOB HaMoTaHa IITOpka (4), caenaHHasi OObBIYHO U3 MPO-
PE3VMHEHHOM CBEeTOHEeNpoHMIIaeMoi TKaHu. KoHelr mropku 3a-
KPEIUIEH Ha JPYroM BajIMKe.
B 1mropke wumeercss Tmpopesb
(5). Ha cxeme 3aTBOp M300pa-
K€H B B3BENEHHOM COCTOSIHUU.
[Tpu HaxxaTK CrycKOBOIO IMpU-
CHOCOOJICHMST IITOPKAa OBICTPO
repeMaThIBaeTcsl ¢ BaJiMka (2)
Ha Bauk (3). Ilpu 3ToM mpo-
pe3b B ILITOPKE TPOXOAUT Tie-
pen dororpaduyeckoil Iia-
CTUHKOM, KOTOpasi TAaKUM 00pa-
30M TOJBEpraeTcsl 3acBeuyMBa-
HUIO 4Yepe3 OObeKTUB (6).
Kak  MeHaTh  cKopocTH
IITOPHOTO 3aTBOpa TMpU  MO-
MEHTaTbHON  chéMmke? [nsa
3TOTO CYILECTBYIOT JBa MEpO-
npusTtusi. IlepBoe 3akioyaer-
¢ B U3MEHEHUM ILIMPUHBI TPO-
pe3u. Yem yxe npope3b, TEM Puc. 13. CxeMa ycTpOMCTBA LITOP-
MEHblllee KOJMYECTBO BpeMEHU HOTO 3aTBOpa:
OyIeT 3acBeYMBaTbCH KaxKIbIii i;?“f%%gégf’ﬁa%%‘% 4 mop-
y4acTOK TIJIaCTUHKUA TIpU TIpO- HB
XOXIEHUUW  TIpope3u  Tepen
Heto. B coBpemeHHBIX (oTOKaMepax UIMpUHA Iead MOXKET
ObITh W3MEHsieMa TpU TOMOIIM TPUCHOCOONECHU, HaXOMs-
IIMXCSI CHapyXu armapata. Bropoil croco0  yBennueHwust
CKOPDOCTM 3aTBOpa — YCWJIEHUE HATSIXKEHUS TPYXWHBI, Iie-
pemaTbiBawolieil JeHTy. YeM cuabHee HaTSIHyTa MpYyXUHA,
TeM ObIcTpee TIPOMEJbKHET TIpope3b Teped  IJIACTUHKOM,
TeM ObIcTpee OymeT IpousBeneHa chéMKa. B Hacrosiiee
BpEMSI 3aTBOPbI  YCTPOEHbI TaK, YTO CHUMAIOIIEMY OOBIMHO
He IPUXOOUTCA AyMaTh HM O IMMPWUHE IIEIM, HM O HaTsd-
JKEHUM TIPY>KMHBI: BCE 3TO  BBIMOJHSIETCSI  aBTOMATUUYECKU
MpU YCTAaHOBKE yKa3aTesl TMepeMEHbl CKOpPOCTeld Ha COOT-
BETCTBYIOIIIEE JEJICHUE.

Kakoii xe 3aTBop Jydllle, LUEHTPAIbHbIA WIM IUTOPHBIN?
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Ha 3TOT BoOmpoc Henb3sl AaTh ompeaes€éHHOro orsera. Beé
3aBUCUT OT TOrO, B KakKuMxX YCJOBMSX OyleT UCIOJb30BaH
doTorpacdmyeckmii ammapar.

s ch€MOK C BBIIEPXKKOUN 0e3pa3inyHO, C KaKUM 3aTBO-
poM oHu TipousBoasTcs. Eciu ke Mbl CHUMaeM KaKoW-HU-
Oyab OBICTPBIN TIPOLIECC, TO HYXXKHO 3HATh, YTO MUHUMAaJIbHAsI
SKCIMO3ULIMSL JJISI  LIEHTPAJIbHOTO 3aTBOpa OrpaHUYMBaeTCs
ceifyac OOBIMHO '/, —'/y, JOJAMHU CEKyHABL JlIsi MOMEH-
TaJIbHBIX ChEMOK OBICTPOIBIKYIIIMXCS TPEIMETOB B HACTOSI-
mee Bpemsi ¢otorpadbl MPEANOYUTAIOT ILUTOPHBIE 3aTBOPHI,
TaK KakK OHM MO3BOJISIIOT MOJyYaTh SKCMO3UIIMU MEHbIlE, YeM
'/ o JOJIS CEKYHIIBL. 3aMeThTe TaKXKe, YTO TPU  MPOXOXK-
JEHUU Tiepeld TUIEHKOW (TIJTACTUHKOM) IIpope3d IUTOPHOIO 3a-
TBOpa OOBEKTUB BCE BPEMSI OTKPBIT TMOJHOCTBIO, HCIIOJIb-
3yeTcsl €ero TojiHasi cBeTocwia. Y LEeHTPaJIbHOTO 3aTBOpa
BO BpeMsl OTKpbIBaHUSI W 3aKpbIBaHMSI OOBEKTUBA IIPU MO-
MEHTaJIbHON ChEMKE CBETOCWIA €ro TO YBEJUYUBAETCS 10
HauOoJblller0 3HAYeHUs, TO YMEHbIIAeTCsd JO IOJHOTO
3aKpbITUs TUIACTUHOK 3aTBOpa. TakuMm o0pa3oM, NpU OTHOM
W TOW XK€ CKOPOCTM CBhEMKM Ha IUIEHKY MOMNameT OoJblie
cBeTa B CJyyae MPUMEHEHHUs] IITOPHOTo 3aTBopa.

I'. Bunouckarein

Bo Bpems Bemmkoii OteyecTBEHHOI BOMHBI OBIITA CITyYaw,
KOIZla Hallli TNapTU3aHbl, HE MMeES IPULEIbHBIX MPUCIIOCO0-
JICHUI, HAaBOOWJIM CBOU MYIIKM Ha 1IeJb, CMOTPS IIPSIMO 4epe3
KaHaJ cTBojia. B TakoM Xe MoyIokeHMU Haxogujicsl Obl o-
Torpad, ecimm Obl y HEro HE OBUIO TIPUCITOCOOJICHWI TSI
HaBomku oToammaparta. Xopomo, eci Yy ¢oTorpada
MMeeTcsl KaMepa C MAaTOBbIM CTEKJIOM M €CJIM CHUMAaeMBbIid
00bEeKT HemoaBMXkeH. Torma o4yeHb TOYHYIO HAaBOAKY Ha
MpeAMET MOXHO cejaTh 110 MaTOBOMY CTEKITy, TIOMEILEH-
HOMY Ha MeCTO IUIaCTMHKU. HekoTopele M3 4uTaTelei,
BEpPOSITHO, IIOMHST, YTO paHblle dororpad IpUXomui ¢ OOJIb-
mM (oToanmaparoM M TPEHOXHWKOM, YCTaHaBJIMBal 3TO
COOpYXKEHHUE TIPOTUB CHUMAIOIIETOCS M, 3aKPBIBIIMCH YEPHBIM
CYKHOM, HaBOOWJI alllapar.

Ho Ttemepp 3TOT Ccroco® NMPUMEHSIOT TOJBKO NPU ChEMKE
B €ITOKOIHOI1 00CTaHOBKE M TOJBKO TP ChEMKE Ha IUIACTHH-
kax. Ecnmu dotoanmapaT 3apsikeH IUIEHKOUM, TO Ha €€ MecTo
HUKAaK HeJIb3sl TIOMECTUTb Ha BpeMsl MaTOBOE€ CTEKJIO, Ja |
3aHME CTEHKM KaMmep He Bcerma OTKpbiBaoTcsa. Kpome Toro,
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MOHSITHO, YTO MPU ChEMKE ABMXKYIIErocs MpeaMeTa HeBO3-
MOXHO OJHOBPEMEHHO YJIOBUTb CHUMAaeMbIi OOBEKT Ha Ma-
TOlOe CTEeKJIO, HaBeCTM Ha Pe3KOCTb, 3aMEHMUTh CTEKJIO Kac-
CEeTOI ¢ TUIACTMHKON WM TIIEHKOM M IPOU3BECTU CBHEMKY.

Puc. 14. Cxema Buaouckaressi, yKperj€HHOro Ha (oTo-
arnmapare:

1 — HaKIOHHOE 3epKajiblie; 2 —MaTOBOE CTEKJIO WIM JIMH3a;
3 — ¢doroanmnapat

s HaBogKM Ha TIIpeaMeT B KaxaoMm  oToarmapare
MMeeTcsl MpUIIESIbHOE TPUCIIOCO0IeHNEe, Ha3blBaeMOe BUIO-
uckarejaeM. OueHb 4YacTo, OCOOGHHO B KaMepax CTaporo
obpasua («Dotokop»), BUAOUCKATENb IIPEACTABISET COOOM
MaJleHbKMI (boToarmapaT, TOJIbKO 0Oe3 3aTBopa C MaTOBBIM
CTEKJIOM WIA YBEJIMYUTEIbHBIM CTEKJIOM I103aay OOBEKTHBA.
Takoii BumouckaTeab B pa3pe3e u300paxeéH, Ha puc. 14
Y100l MOXKXHO OBUTO BHAECTh M300pakeHMWE, CMOTPS Ha BUIIO-
HWCKaTellb CBEpXy, JIydd CBeTa, KaK 3TO BUIHO Ha PHUCYHKE,
OTpaXaloTCcsl OT HAKJIIOHHO ITOCTaBJIeHHOro 3epKaibla (1) u
TOJIbKO TIOC/Ieé 3TOTO TIOMaJaloT Ha MaToBOE CTEKJIO WU
a3y (2). Bumomckartenp ykperuieH Ha Qotoarmmapare  (3)
TakKMM 00pa3oM, YTO €ro OCh IapajuleibHa OCH IJIaBHOM
KaMmepbl. Bc€, 4yTo BUIHO B BUIOMCKaTeNle, IIONYYUTCS Ha
TJIACTMHKE WU TIJIEHKE.

Ho Takoii BuaouckaTeslb WMeeT OCHOBHOI HeIOCTaTOK:
B HEro HyXXHO CMOTpEThb CBepXy, JepXka oToamnmapar Ha
YpOBHE Tpyau. 3HAYUT U ChEMKA OyIeT MPOMCXOAUTh MMEHHO
C 3TOI BBICOTHI, YTO HEMPAaBWJIbHO, TaK KaK HOPMaJlbHO OHa
JIOJKHA COBepIIaThesl ¢ ypoBHS Mia3. [loaTroMy B coBpeMeH-
HbIX BMIOMCKATEJsIX HE [eJaloT HaKJIOHHOTO 3epKajbla,
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a CTaBAT YBEIMYUTEBLHOE CTEKJIO IIPIMO C3adM OOBEKTHBA
BUIOMCKATEeIsA. DTO 3acTaBisieT doTorpacda TMpu ChEMKeE
MOJAHMMATh KaMepy OO YPOBHS IJla3 M TakuM 0Opa3om
MPOU3BOANTE  (hoTOrpadpoBaHMEe C MPABWIBHOM  TOYKH
3peHHs.

CyliecTByloT U JApyrue, 0Oojiee MPOCTbie  KOHCTPYKLIMU
BUJOMCKATENIeH, HAIIOMMHAIOIIVE TPULIEIbHBIE TPUCIOCODIIe-
HUs. B Takux Tumax BUAOMCKATENle HET OINTUYECKOM CH-
CTEMBI; BCE YCTPOMCTBO COCTOMT M3 MYIIKUM U paMKHU, YKpe-
IJIEHHBIX Ha Kopryce (oToarmapara.

J. TIpucnocoOneHus1 /i1 HABOIAKH HA PE3KOCTh

J1s1 TosydeHMs pe3Koro mu3o0paxkeHus OOBEKTUB (DOTO-
anrmnapara JOJDKeH HaXOAWUTbCs Ha CTPOro  OMNpeaei€HHOM
pacCTOSIHMM OT 3adHEl CTeHKM KaMephbl, TAe T0Ce HaBOIKHU
Oyner momenieHa ¢oTorpaduyeckas racTuHka. B crapuny,
Ja M Temepb MNpU ChEMKE HEMOABMKHBIX IMPEIMETOB HaBOIKa
Ha pE3KOCTh JejaeTcs II0 MaTOBOMY CTEKJly, IloMelllae-
MOMY BMECTO 3ajHel cTeHku Kamephol. [lepeaBuras oObeKTUB
WM 3aIHIO JO0CKY Kamepbl, dororpad nobuBaercs moiyde-
HMSI pe3Koro M3o0paxkeHUs: Ha MatoBoM crekie. [locie Ha-
BOJIKU CTEKJIO 3aMeHsieTcsl (DOTOTUIACTUHKOMN, U TTPOU3BOAUTCS
chbEéMKa.

CoBeplIeHHO SICHO, YTO 3TOT TPOMO3IKMWI CMOco0 He TpU-
MEHUM TIpY ChEMKE OBICTPOABIIKYIIMXCS mpeamMeToB. Henbas
JIM 3apaHee HAHECTM Kakue-HUOymb JejieHWs Ha TepeaHei
MONIBIKHON NOCKe oToarnmapara Wi Aaxe Ha ompaBe 00b-
eKTHBa, YTOObI TOTOM, 3Hasi pACCTOSIHWE [JO0 CHUMaeMOro
npeaMeTa, cpa3y, He CMOTpSI JaXe Ha MaTOBOE€ CTEKJIO, yCTa-
HaBJIMBaTb OOBEKTUB Ha PE3KOCTh?

Jla, Tak cmeidaTb MOXHO, M 3TO 4acTto pdejaetcsa. Ho
3eCb BO3HUKAeT HOBOE 3aTPYIHEHME: KakK OIPEeNesAThb pac-
CTosiHMe 10 cHuMaemoro TmpenMeta? Ha r1ia3z onpenenuTsb
paccTosiHie C TOYHOCThIO, JOCTAaTOYHOM ISl TOJNYyYeHHUs pe3-
KOro u300paxkeHusi, ObiBaeT WHoraa Hejerko. CyllecTByIOT,
MpaBja, MaJleHbKUE MPUOOPUYMKU — JaJIbHOMEPDI, MO3BOJISIO-
1IMe Y3HaTh 3TO PACCTOSIHUE.

B TakoMm cmygae dotorpad moKEeH cHayaja OIpeneiuTh
paccTosiHue TpU TOMOIIM JajlbHOMepa, MOCTaBUTh yKas3aTeslb
Ha olpaBe OOBEKTMBA WIM Ha NOcKe (hOTOKaMepbl Ha COOT-
BETCTBYIOIIyI0 1MGpy M 3aTeM YyXe MPOoU3BOAUTH (hOTO-
cbEMKy. HyXHO 3aMeTWTh, YTO 4YeM OOJIbllle PACCTOSIHHME 10
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CHMMAaeMOro TpeaMeTa W 4eM MeHbllle pasmep (oroarnma-
para, TeEM C MEHbIIEl TOYHOCTHIO MOTYT OBITh ITPOU3BENCHBI
BCE 3TU BBIYMCIICHMS.

Ho B HacTosilee BpemMsi MU 3TOT CIOCOO HABOOKU YyXKe
KaxeTcsl HecoBeplleHHbIM. @oTorpad He JIIOOUT OOpPEeMEHSITh
cebs1 pa3IuYHBIMU U3Me- P
pUTEIbHBIMU  TIpUbOpa- e e —
MW, a TPEATIOYUTaeT pa- —R
0otaTb C aBTOMaTUye-

CKUMM  MPUCTIOCOOIEHU- \
aMu. B Hammx cospe- Y \ 7,
MEHHBIX (oTokamepax
«MockBa-2», «®3]», \
«Kwnen» OTITHYECKIMIA ‘
JaJTbHOMED Herocpe-
CTBEHHO COEIVHEH C Me- _
XaHU3MOM, TIepeJBUralo- \

M OOBEKTHB.
YnopoméHHas — cxema
Takoro mampHOMEpa H30- '

OpaxxeHa Ha pwuc. 15.
IIpencraBeTe cebe, 4YTO

B Touke [ Haxomurcss 002exmus % 3" —

HaIll TJ1a3 ¥ MBI CMOTPHUM T‘Tt /

MpsSIMO Ha TIpeAMET, Ha- Lnlll ”1? 5

xomsummiics B Touke Il S

Hanpasnenue nyueit cee- [

Ta, MAyIIMX K HaM, 000- | r

3HA4YEeHO cCTpejkamu. B

MexaHu3Me oroarnmnapa- Ppyc. 15 Cxema, NOSICHSIOLAs YCTPOiA-
Ta, Ha HyT]/I .qua CBeTa, CTBO JaJIbHOMEpPa JUIS1 HaBOIKN

ITOMEIIEHO MAaJIEHBKOE . Ha PE3KOCTD: -
_ — TOYKa, B KOTOPOil nomeraercss mas; [T —
oJIynpo3pavHocC 3¢p npenmer; [1,—BTopoe M300paxeHue IMpeaMera;
Kajble 3 MOTIYIIEe I10- 3,—TMOIBIKHOE 3epKalbLiC; - OCb 3epKaJlblia;
v P — pbluar, CBS3BIBAIOLIMI 3epKAIbLE C OIpa-

BOpa4YMBaTbCsl OKOJIO OCU  Boit 00beKTHBA; 3, — HEMOIBIKHOE 3epKalblie
0. K 3zepkanmpny mnpm-
KpeIUIEH pbryar P, CBsI3aHHBIN C ompaBoii OOBEKTHBA.

Taxk Kak 3epKajiblie MOJYNPO3payHO, TO Jy4d OT TMpea-
MeTa MPpOXOAdT yepe3 Hero B Hail ria3. Ho oHu umyr u mo
JIPYTOMY HaMpaBJICHUIO, OTPaXasich OT HEMOABWXXHOTO 3€p-
Kajbla 3,, U Toxe nomagaloT B mia3. Korma sepkanbua
HaXoJsTCSl B TaKOM TMOJIOXKEHUU, B KOTOPOM OHM M300pa-
>KEHbl Ha PUCYHKE CIUIOIIHBIMU JIMHUSMU, 00a M300paxkeHus
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MpeaMeTa CJAWBAaIOTCSI B ONHO M Mbl BUAMM IIpeAMET, KaKuM
OH €CTb Ha caMOM JeJie.

Ho crouT TONBKO YyTh-4yTh MOBEPHYTh IMOJIYIPO3pauyHOE
3epKajblie BOKpYr ocu O, yCTaHOBMB €ro B TOJIOXEHUE, TO-
Ka3aHHOE MyHKTUPOM, TO OIWH W3 Jydei (MOKa3aHHbIX
MyHKTUPHBIMU CTpeJKaMu) JOJKeH OyneT WTTU yXe I0 He-
CKOJIbKO JApPYroMy HampaBieHUIO, YTOObl TIOMAcTh B Halll
ma3. B atoMm ciygyae Ham TIoKaxeTcs, 4YTO UM300pakeHue
npeaMeTa Kak Obl  pa3IBOMJIOCH: ONHO  M300pakeHHe
Haxogutcd B Touke II, a mpyroe B Touke II,. Ha pucyHnke
Bbl BuguTe, 4TO KaXIoMy TMOJIOXEHUI0 OOBbEeKTUBa arapara
CTPOTO COOTBETCTBYET TOT WJIM WHOW HEOOJBIIONH TTOBOPOT
MOJIYyNPO3payHoOro 3epkKasblia.

M3 pucyHka TMOHATHO TakXe, YTO M300pakeHUe He JBOM-
JIoch, eciau Obl npeamer Haxoxuicss B Touke I, 3Hauwr,
MpU  ONpPENeJIEHHOM IIOJIOXKEHUW TOJABMXKHOTO — 3epKajblia
n3obpaxeHue MpenMeTa He OyleT IBOWUTHCS TOJBKO TOrMa,
Korja caM TIpeAMeT HaXOAMTCS Ha OINpeaei€HHOM paccTosi-
HuU. CTOUT TOJNIBKO TPEeaMETy MpUOIU3UThCS K doToanmapary
WM yOAJIUTBhCS OT HEro, M300paXeHue B JaJlbHOMEpe celiuac
>Xe Oyner pasiBauBaTbCS.

He Hamo mymatb, yto doTtorpady IpUXOAUTCS [AeaaTh
KaKye-HUOyIb BbIUMCIeHUs. IloBOpoTHOE MpUCIIOCOOICHUE
3epKajiblla CBSI3aHO CHUCTEMOM pbIYaroB C IOIBMXKHOW OIlpa-
BOl OOBEKTHMBAa, MU BECh MEXaHU3M OTPETYJIUPOBaH TaK, YTO
€Cclii B JajdbHOMEpEe BUIHO HE ABOSIEecs U300pakeHUe, TO
MOXHO OBITb YBEPEHHBIM, UTO OOBEKTHUB (DOTOKAMEphl yCTa-
HOBJIEH TOYHO Ha PE3KOCTb.

Becb mpoliecc HaBOAKM CBOOUTCS K TOMY, 4To (poTtorpad,
CMOTpPsSI B OKOIIIEYKO JajJilbHOMEpa, TOBOPAYMBAECT OIPABY
O00BEKTHBA WM CHEIUAIbHYIO IIeCTEepEHKY IO TeX Top, IoKa
u3obpaxeHue TIpeAMeTa He T[epecTaHeT pas3BauBaTbhCS.
TTocyie 3TOrO0 OCTa€TCSl TOJBKO HaXaTh Ha CITYCKOBYIO KHOIKY
3aTBOpA.

MHorpa moctynmator u  mo-apyromy. IlpencrtaBbre cebe,
yro Bl xotute cdororpacupoBaTh CIOPTCMEHa, OETYIIEro
Mo HampapjieHuto K Bam. [laxke npu HaJIUIUM TOJBKO YTO
OMNUCAHHOTO JajdbHOMEpa HABECTU Ha PE3KOCThb OyaeT OveHb
TpyaHo. B aToM cilyyae ycTaHaBIMBAIOT AAJIbHOMEpP Ha Xe-
JlaeMOe pacCTOsSTHWEe, HalpuMep Ha MSTh METPOB, W CIEAT
B €ro OKOIIEYKO 3a JBOMHBIM M300paxkeHWeM Haberawoliero
crioprcMeHa. B TOT MOMeHT, Korga 1Be (UIyphbl COJIbIOTCS
B OIHYy, HaXMMaIOT CITyCKOBYIO KHOITKY 3aTBOpa — W CHUMOK
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cnenad. HyXHO ToJbKO He 3a0bITh B 3TOT MOMEHT IepeBECTU
rJla3 OT OKOIKa JajJbHOMEepa K OKOIIKY BHIOMCKATEIS.
B ¢dotoammapare «Kuep» ycTpaHeHO M 3TO 3aTpydHEHUE.
B HEM CKOMOWHMpOBAaHBI BMECTE W JaJbHOMED, W BHIOWCKA-
TeJb.

E. Kaccernl

Kacceroil HasbiBaeTcsl mpucnocoOieHue, MNpeaHa3HaYeH-
HOe /i1 XpaHEHMSI CBETOYYBCTBUTE/IbHOM ILIACTUHKU WU
IJIEHKU BIUIOTH JO MOMEHTa ChbEéMKM. B TmepeBome Ha pyc-
CKMI S3BIK KacceTa 0003HayaeT «Imudek». M B camom gene,
B IUTACTUHOYHBLIX (oToalmmapaTax KacCeTbl ITPEICTaBIISIOT
co0O0li IIOCKME SIIIUYKMA C BBIIBWXKHOM KPBILIKON. TOJBKO
B CTapMHHBIX (poToammaparax KacCeTbl M3TOTOBISUINCH U3

Puc. 16. Kacceta mid TIaCTUHOK:
1 — s3bI4KU; 2 — MpyXUHa; 3 — masbl; 4 — KPbIIIKa KacCEeThl; 5 — IUTIOLI

JIepeBa, Tereph Xe WX INTaMIyloT W3 Metayuia. Ha puc. 16
n3obpaxkeHa obbluHasi Kaccera. PoTorpaduyeckas riacTMHKa
BKJIAJBIBA€TCSI B KAcCETy  CBETOUYBCTBUTEJbHBIM  CJIOEM
BBEpX U 3aKperuisgercd si3plukamu (1), moj KOTopble OHa
nomxumaercs npyxuHoi (2). ITo kpasiMm KacceTbl HaxomsITcs
na3el (3), B KOTOpble BaBuraercss Kpoika (4). Ilpu 3agBu-
HYTOW KpBIIIKE KacceTa MAeaeTcsl COBEPIIEHHO CBETOHENpO-
HULIAEMOM.

Ilocie HaBoakM ammapaTa Ha pe3KOCTb W3 3aJHEN
CTEHKU €ro BBIIBUTAETCS paMKa, B KOTOPYIO ObLIO BCTaBJIEHO
MaToBO€ CTeKJO. B 3TM Xe camble Ta3bl BIBMUTaeTCs Kac-
cera. Ilepen camoii chEMKOH, Korja 3aTBOp arnmapaTta 3a-
KpPBIT, BBIHUMAIOT KpBIIIKY KacceTbl. [louemy e cBeT He
MOXET TMOMacThb Ha IUIACTMHKY 4epe3 Ty Iledb, Kyla BCTaB-

39



Js1ach Kpbiiika kaccetol? Ha puc. 16 mokasaHo, yeM JOCTH-
racTcsi CBETOHEIPOHMIIAEMOCTh B 3TOM MecCTe KacceTbl. Ha
Kpaii kKacceTbl HakieeHa [lomocka IomOIIa C BBICOKMM BOpP-
coM (5). Tour B TOYb TakKas Xe IIOJIOCKAa HakjeeHa M Ha
3amHEell cTeHKe (hOTOKAMephbl, TaK YTO IIPYM BABUHYTOM Kac-
CceTe OHM COIpUKACaloTCs APYr ¢ ApyroM. BopcuHKM TKaHU
CO3Mal0T CBETOHEIPOHMUIIAEMYIO Tperpamy, HO, KOHEYHO, He
COCTaBJISIIOT HUKAKOIO IIPEISITCTBUS JISI BABUTAHMST KPBIIIKHU
KacCeTHhI.

HyxHoO 3aMeTuUTh, YTO 3TOT CIIOCOO CO3dAaHHUSI CBETOHE-
MMPOHUIIAEMOCTU TPHUMEHSIETCSI B OY€Hb MHOTMX KOHCTPYKIIMSIX
doTorpadpmueckx TPUOOPOB.

Korma kpblllika KacceTbl BBIABMHYTA, OCTAE€TCSl  TOJIBKO
MMPOM3BECTU CBHEMKY, BHOBb 3aIBUHYTh KPBIIIKY ¥ BCTaBUThb
Ha MeECTO KacCeThl paMKy C MaTOBBIM CTEKJIOM.

Haumnatomme Qotorpadsl aemalor 4YacTo OIMMOKM Kak
pa3 IIpd 3TOM IIPOCTOM IIpoliecce ChEMKM. OYeHb YacTO CHU-
MalT, KOrjga KphIIIKa KacceThl He OTKphiTa. OueHb YacTo
BBITACKMBAIOT KacCeTy M3 aIlllapara, He 3aKpbIB KPBIIIKU
KacceTbl. A ecmm dororpacd yX OYeHb paccesiH, OH MOXET
CHATb Ha ONHY M Ty Xe€ IUIACTUHKY HECKOJbKO IIOPTPETOB
WM Teiizaxeil. IIpoTMB Takux OIIMOOK CYIIECTBYET TOJIBKO
OIIMH COBET: KAcCEeTy C KCIOJIb30BAHHOW TIUIACTUHKON HYXHO
HEMEUICHHO BBIHMMATh M IIpSITaTh B KaKoe-HUOyIb 0c0o00e
oTneneHre GyTiasdpa ammapara.

dotoanmnapaTbl, IPUCIOCOOJEHHbIE [JJIsI CbhEMKM  Ha
MIEHKaX, 3apspkaroTcsl mo-apyromy. Ilnénka mnsg doroanna-
patoB «MockBa-2» n <«Jl100UTeab» TIPOJAETCI HaMOTAHHOM
Ha Karymky. OHa HaMOTaHa BMECTE C JICHTOM U3 ILIOTHOI
yepHOIl OyMarm M TakKuMM OOpa3oM 3alllMIleHa OT AeHCTBUS
cBeta. B (oroammapare mi€Hka Mo Mepe ChEMKM IlepeMaThl-
BaeTCS C ONHOM KAaTyIIKM Ha APYIylo, IIPOXOAs IO paMKe,
clenaHHOM B 3adHeil cTteHke Kamepbl. Iln€HKa ocraércst Bce
BpeMsI OTKPBHITOM 32 OOBEKTMBOM M 00 3TOM HE HYXXHO 3a-
ObIBaTh, 4YTOOBI, HAaXXaB CJIy4ailHO Ha CITyCKOBOM MeEXaHW3M
3aTBOpa, HE MPOM3BECTH HEHYXXHOTO CHMMKa. B ammapare
«MockBa-2» yYCTpOGHO TaK Ha3bIBaeMoOe OJIOKMPOBOYHOE
MPpUCTIOCO0IeHNE, HE ITO3BOJIAIONICE CHEIaTh BTOPOM CHUMOK
Ha OOHOM M TOoM ke Kanmpe. Ilociae Ch€MKHM IIIEHKA OKasbl-
BaeTCsl IepeMOTaHHOM Ha Ipyrylo Karymky. OHa 3ammiineHa
OyMaXKHOM JICHTOl OT OCHCTBUSI CBeTa M MOXET OBITb BbI-
HyTa W3 amnmapara Ha cBeTy. TakuMm o0pa3oM, IS 3THUX
anrapaToB HE HY)XHO HHKaKMX Kaccer.
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B ammapatax tuna «®3]I» um «KueB» UCIOIb3yeTCsSI HOpP-
MajbHasl KWHOIUIEHKA IMMPUHON 35 MuummMerpoB. OTpe3ku
IJIEHKA IIMHOM To 16 Merpa 3apsikaloTcsl B KacceThl. Ha
puc. 17 um3obpaxkeHa KacceTa IJIs TONOOHBIX TUIEHOK. OHa
MOpeacTaBisieT Co0Oil  LIMJIMHAPU-
yeckuii  pyTassp ¢ OOKOBOIA
menbio (1), Kpas KOTOpoil OKJie-
eHbl mmomeM. IIn€éHka 3akper-
JISETCSI ONHMM KOHIIOM Ha CTep-
JKHE Karylmiku (2) u Tyro Hama-
TeIBaeTcd Ha Heé. Katymky c
IUIEHKOII BCTaBISIOT B GyTJISIp
TakuM 00pa3oM, YTOOBbI IJIEHKA
BollJla B OOKOByIo Ieib. Ilocie
3TOT0 3aKPBIBAIOT KPBIIMIKY Kac-
cetel. Camo coOoii pasymeeTcs,
YTO BCE 3TW ONepaluu TMPOU3BO-

TIe-

Puc. 17. Kaccera

IS
HOYHBIX ammnapaToB , PO u
JATCsA B TEMHOTE. ,Knep“:

B HacTostiee BpeMAa (I)OTO- I — wenb ¢ KpasgMM, OKJIEEHHBIMH
rpad M30aBI€H U OT TPYIHO- IUmoIeM; 2 — KaTyIlKa C TpPYXXUHOMK

o IUIST 3aKPETUICHUST KOHLA TUICHKH
CTEM 3apsgaIKM KacCeT,— B IIpO-

Jlaxxe HMMEIOTCS TUIEHKM, YXKe 3apsoKeHHble B JIETKUe TUIacT-
MaccoBble KacceTbl. Hy>XHO TOJbKO BCTaBUTH KacceTy B (o-
ToamnrmapaT ¥ 3aKpernuTh KOHeI[ IMJIEHKU B CTEPXKHE KaTyIIKU,
Ha KOTOpylo TIIJIEHKa Oymer IepeMaThiBaThCcsl IO  Mepe
cbéMku. Korma mi€Hka OyaeT MCIOJb30BaHa, 4YTO Y3HAETCS
MO CYETYMKY, MOMEIIEHHOMY Ha KpbIllKe doToammapara, ee€,
HE OTKpbIBasi KaMephl, CIELUaTbHBIM IIPUCIIOCOOJICHUEM TIe-
peMaTbiBaloT obpaTHo B kaccery. Ilocie 3Toro kaccera Mo-
JKET ObITh BbIHYTA Ha CBETY M 3aMEHeHa Jpyroi.

Yurareass He MOMKHO YAUBISATb, YTO Mbl TaK IOIPOOHO
OCTAaHOBWJIMCh Ha OINKMCAHUM, Ka3ajoch Obl, TAKUX IPOCTHIX
MPUCITOCOOJICHNH, KaK KacceThl. HaumHatomemy ¢otorpady
00s13aTeIbHO TIPUIETCS MMETb JIelo C KacceTaMu M KaTylll-
KaMUu TUIEHKU U 3apsikaThb (OTOKaMepy CaMoMy.

6. ®OTOTPAPUYIECKUE AIITIAPATHI

Hama MPOMBIIJIEHHOCTb ~ BBIMycKaeT oTorpaduyeckue
anmnaparbl pa3HOOOpPa3HbIX CHUCTEM. BDTO pasHooOpaszue
00yCJIOBIMBAETCSl TeXHUKOM (poTorpacdupoBaHus. B tumorpa-
(usax, e U3roTOBNSIOTCS KIMILE NI TleyaTd, WHOIIa Mpu-
MeHsIoTcsl  (oToanmapaTbl OrPpOMHBIX pa3MepoB, TakK Kak
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B monurpacgpuyeckoM IpOM3BOACTBE YaCcTO MPUXOIUTCS IIepe-
CHMMATh OYEeHb OOJbIIME PUCYHKM U depTexu. Kpome
TOr0, B YCJOBUSIX IPOU3BOACTBA HE MPUXOIUTCS IIEPESHOCHUTH
armapar ¢ MecTa Ha MeCTO, M II0O3TOMY Takas hoTokamepa
HAallOMMHAeT CKOpee OOJIbIIOi TSDKEIBIA CTaHOK C MHOTO-
YYCIEHHBIMM MaXOBMYKAMU M PYKOSITKAMU YIIPAaBJICHUS.

bonbiie u  TSKENbBIE
KaMepbl TIPUMEHSIOT TakKXKe
¢otorpadsl - mpodeccruoHa-
JIBl, paboTalollye B CHELM-
aJIbHBIX aTejibe.

®otorpad - KOppecroH-
JIEHT HYXIaeTcs B ammapa-
Te HeOOJbIINX pPa3MEpPOB,
MPOYHOM, KOMIIAKTHOM, MO-
IyIIeM  TIEPEHOCUTH  BCE
HEB3rOAbl ITOXOMHOM KM3HM.
BricTpoTa  M3rotoBKM K
JIEHACTBUIO, OBICTpOTa Ha-
BOIKM Ha pe3KOCTb U 0e3-
OTKA3HOCTh pPabOTHI  Mexa-
HM3Ma — OIHM M3 IJIABHBIX
TpeboBaHUII K Takomy o-
Puc. 18 O6wmii Bug ¢otoamnmapara Toalllapary.

,JlIo6uTeND: ®ororpad - mobduUTeb,

1 — cBeTto3amuTHbIe ratopku; 2 — HOTO000B- OCO6€HHO Ha‘lHHaIOH.[PIfI,

exTuB, 3 — 00beKTUB Buaouckarensi; 4 —
pbiyar perynupoBku auadparmui; 5 — mo- ITPCIABIBIISACT CBOn Tpe6o—

BOJOK pPEryJMpoBOYHOIO KOJbLa 3aTBOpa;
6 — 3aBOJHOI pblyar 3atBopa: 7 — CHYCKO- BaHMA K KaMepe. EMy
BOIf pbluar 3aTsopa OYCHb XOo4ueTcs 6bICTpeC

M3Y4UTh BCE OCOOEHHOCTU
MEXaHW3Ma ammapara W IONYYUTb TEPBbIi CaMOCTOSITE/Ib-
HBIII CHUMOK. Hallli KOHCTPYKTOpHI YUMUTHIBAIOT 3TO, W JHOOM-
TeJIbCKMEe (poToarmaparbl MPEACTaBISIOT CcO00OH  CpaBHU-
TEJIBHO TIPOCThIE MEXaHU3Mbl, HAAEXHO IEMCTBYIOLIME Oaxe
B HEyMeNlbIX pyKax.

Ham HezayeM mnogpoOHO OMMCHIBATE KOHCTPYKLIMM BCEX
¢doToanmapaToB, BBIITYCKAEMBIX HaIIEi MPOMBIILICHHOCTHIO,
TaK KakK MpY TIOKYIIKe KaMepbl K Heil Tpuiiaraercs OOBIYHO
MOIPOOHBINA TTPOCIIEKT-OIMCAHNE.

A. ®Doroammapar «JIroouTenn»

B stom d¢oroanmapare nBa oobekTuBa (puc. 18). Ho
BEepXHUII OOBEKTUB B CbEMKE HE YUYaCTBYET, a CIYXKUT JJIsI
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HaBOAKM Ha PE3KOCTb U, KPOME TOTO, SIBJSIETCS OOBEKTUBOM
Bupounckatensi. CoOOCTBEHHO TOBOpsI, B 3TOM arrapare uMe-
I0TCS IBe KaMephl, MOCTaBJICHHBIE ofHa Ha npyryio. O6e oHu
MpaKTUYeCK HampaBJeHbl B OOHY TOUKY, M IIO3TOMY, YTO
BUIHO Ha MAaTOBOM CTeKJIe BepxHell KaMepbl, TO TIOJY-
yuTca TIpU  CbEMKE ~ Ha
IJIEHKE, KOTOpPOIl 3apstKeHa
HUXXHSAST Kamepa.

Ha puc. 19 doroanna-
patr «Jlrobutenp» mpeacTaB-
JIeH B CXeMaTMYeCKOM pa3-
pe3e. CBeT OT CHHMMAaeMOTro
npeaMeTra TMPOXOAUT 4Yepe3
o0bekTUB (1),  KOTOpBIU
naeT n300paxxeHnue  Ha ~—
mwi€Hke (2). B BepxHeit ka-
MEpe CBET IIPOXOIUT uYepe3
Takoil ke o0beKTuB (3), 3 e
oTpaxaeTrcsi OT 3epkaga _— %/1'
(4) n momamaer Ha TUH3Y N\\\\\\({
(5), B LIeHTpe KOTOpoil Ha- Y P
XOOWUTCS MAaTOBBIA KPYXKOK lglé
(6). Oba oOBEKTMBA HaxoO- ::>‘>“‘“““‘
oaTcsd B OOHOU U TOM Ke
orpaBe W IJisI HAaBOAKM Ha
PE3KOCThb TepenBUTAIOTCS
BMecTe. TakuMm  oOpas3oM,
€01 Ha MATOBOM  KPYXKKE pyc. ]9, Cxemaruyeckuii paspes
JIMH3BI U300paKeHUe II0Iy- ¢otoanmapara ,,JlroouTenb:
YCHO PpPE3KUM, TO MOXKHO 1 — doroobbekTUB; 2 — TUIeHKa; 3 — 00b-
GBITH YBEPECHHBIM, YTO OHO iro” mutonckarens: 5 — o syoera:
GYHGT pE3KMM M Ha HﬂéHKe, Teast; 6 — MaTOBBIH  KPYXokK; 7 — BCI‘IOMOT

raTeéJibHas JIMH3a MJI1 HaBOAKM Ha PE3KOCTh,
Koraa MOoCJICAH S noa- 8 — CBETO3AIUTHBIE MITOPKKU
BEPrHETCS SKCHO3UIINMU.

§
== ‘\“\\\\\\\\\\\\\\\‘\\\

Y

RS .

Jng waumHaroniero @otorpada Bcerga TPUSTHO BUICTH
Ha CTEKJe BHUAOMCKATENs M300pakeHWe CHUMAeMOIO IIpel-
MeTa MMEHHO TOM BEJIWYMHBI, KaKyl0o OHO OyleT MMeTb Ha To-
TOBOM CHHMMKE. 3[eCh OH rapaHTMPOBaH OT OIIMOOK Herpa-
BWIbHOM HaBOAKM Ha mpeameT. HaBogka Ha pe3KoCTb
obsieryaeTcsd HeOOMbIIOW JUH30U (7), YKpPEIJIEHHOW B BEpX-
Hell 4aCTM CBETO3alllMTHBIX CKJIAMHBIX IITOpPoK (8) ammapara,
3alUINAIONIET0 MAaTOBOE CTEKJIO OT JIMIIHErO CBETa.
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B ompaBe o0bekTMBa HAXOOWUTCS 3aTBOP, ITO3BOJISIOIIMIA
CHMMATh KaK C BBIIEPKKOM JIO0O0M IMpPOAO/DKMTEIBHOCTH, TaK
Y MPOM3BOMMTL MOMEHTAIbHYIO CBHEMKY CO CKOPOCTAMH '/,
Vo s Jio M [y CEKYHABL 3I€Ch Xe, MeXIy JUH3aMHU
00BbeKTMBa, uMeeTcsl auadparMa, Mpyd TIOMOIIM  KOTOPOM
MOXHO WM3MEHSITh CBETOCWIy oO0bheKTHBa OT 1 : 4,5 mo 1 : 22.

doroanmapar  «JI06UTENE»  3apsKaeTcsd  CTaHIapTHOMR
IUIEHKON IIMpUHONM 6 caHTMMeTpoB. Ha omHoit  Karyllke
IIEHKYM MOXHO cAeJaTh JBEeHAAlaTh CHUMKOB pa3MepoM
IeCTh Ha I1IeCTh CAHTUMETPOB.

b. ®oroammapar «Mocksa-2»

Oror anmnapar (puc. 20) mnpeacTaBiisieT cCOOON CKJIAIHYIO
py4yHyl0 (poToKamepy, 3apsiKarollylocs IUIEHKon. Pasmep mo-

Puc. 20. Obuwmit Bun doroanmapara ,,MockBa-2%:

1 — o0ObeKTUB; 2 — BUIOMCKATeb (B 3aKPHITOM IOJIOXKE-

HUM); 3 — JAIbHOMEPHOE YCTPOMCTBO C aBTOMAaTHYECKOM

YCTAaHOBKOM Ha pPE3KOCTh, 4 — pydKa TIepeBoia IUICHKM;
5 — cryckoBas KHOIIKa

JIy9aeMBIX CHUMKOB — 6 X 9 cM, TpMYéM Ha OTHOW KaTyIIKe
CTaHAApPTHOMN TUIEHKM MOXHO TMOJYyYUTb BoceMb (hDOTOCHUMKOB.
VY 370lf Kamepbl YEeThIPEXJIMH30BBIA OOBEKTUB C (DOKYCHBIM
paccrostHueM 11 cm m cBetocwnoii 1 : 4,5. CBerocuna o0beK-
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TUBA MOXET MEHSThCS NpU TBMOIIM auadparmbl oT 1 : 4,5
mo 1 : 32. CkopocTh LIEHTPAJIBHOTO 3aTBOpa IIPYM MOMEHTAJIb-
HOIl CHEMKE M3MEHSETCA OT ONHOM CEKYHABI 10 '/, Cce-
kyHnel. Kpome Toro, chéMKa MOXeT OBITh MPOU3BEICHA
¢ 1000 BBIIEPKKOI.

Kamepa «MockBa-2» cHabXxeHa JadlbHOMEPHBIM YCTPOM-
CTBOM [IJII aBTOMAaTWYECKOM YCTAaHOBKM Ha PE3KOCTb.

B. ®oroammapar «DD]I»

®otoanmnapar «®3D/I» oTHOCUTCS K Malo(pOpMaTHBIM Ka-
MepaM, BBIITyCKAaeMbIM Hallleil MPOMBILIUIEHHOCThIO. Pa3mep
CHMMKa, TIOJlydaeMOro Tpu TIOMoIlM 3Toro doroarnmnapara,
paBeH 24 X 35 mwummMmeTpoB. KoHe4HO, Takoil CHMMOK MO-
JKET OBIThb WCIIOJNIb30BaH TOJBKO MOCHE yBEeJIWYEeHUsI. 3HAUYWT,
B KOHCTPYKIIMM 3TOM KaMmepbl JOJKHBI ObITH ITPEAyCMOTPEHEI
BCE YCJIOBUSI, HEOOXOAUMbBIE JISI TOJMYYEHUS] TOUYHOTO U pe3-
KOro CHUMKa.

®otoanmapar «®3D[]» TmpencraBasieT cobOM TOBOJBEHO
MPOCTOM, XOPOIIO MPOAYMaHHBI M TOUHBIN MexaHU3M. BHeri-
HUI BUA €ro TpeacTaBjieH Ha puc. 21. Ammapar cHaOXEH
oobekTBOM (1) co cBetocwnoi 1 : 3,5, B BEIIBIKHOM OITpaBe.
HaBoaka Ha pe3KocThb MOXeT ObIThb MpOM3BeNeHA MO IIKaje
paccrosiHUi (2) wiM, 4ro ymoOHee, MPU TIOMOIIM JalbHO-
Mepa (3). JanpHOMep CBSI3aH MeEXaHMYECKHM C BHUHTOBOM
ompaBoii o0bekTMBa. Korma mpm moBopoTe pyKoSITKU (4)
u3obpaxeHue MpeaMeTa B OKOIIIGUKe JajlbHOMepa TepecTaHeT
JIBOUTBCSI, MOXHO OBITb YBEPEHHBIM, YTO ammapaT yCTaHOB-
JIeH Ha pe3KocTb. OOBEeKTHMB CHAOXEH nuagparmMoii, IO3BO-
JISIOIIe YMeHbIIaTh cBerocwiy ero mo 1 : 18, JImadparma
yrmpapisieTcsl pblyaroM (5), TOMENIEHHBIM Ha TiepenHel ya-
CTU OIpaBbl OOBEKTHBA.

B sToM ammapare BuUIOMCKATEIb MNPSIMOTO 3peHUs, TakK
YTO CHUMAaThb MOXHO TOJbKO C YPOBHSI TJia3, YTO, KOHEYHO,
npaBuiIbHO. Ero mepemHee okolnko (6) BHIHO Ha PHCYHKE.

Ha BepxHeil kphlllike amrmapaTa pacrloJIOXEHbl PYKOSITKU
ynpasieHus. Pyuka (7) CIy>XuUT OTHOBPEMEHHO IS 3aBOAKU
3aTBOpa W JUIS TepeBoja IUIEHKW. biaromapsi 3ToMy mnOpu-
CTMIOCOOJIEHUIO cieflaTh JBa CHMMKAa Ha OJHOM U TOM Xe
Kagape Hemb3s. [lom pydkoill mepeBoma TUIEHKW HAXOAWTCS
IUCK ¢ pelleHusIMHU (8). DTo — CUYETUYMK CHSITBIX KaIpoOB.

Korma tuiéHka wmcmop3oBaHa, TO €CTh CHATHI Bce 36 Kai-
POB, BBIKJTIOUAIOT MEXaHM3M TiepeBola IUIEHKWM TMOBOPOTOM
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pyuku (9) TIPOTMB YacCOBOM CTpPEJIKH, BBITSITMBAIOT BBEPX I3-
JoBKy pyuku (10) wm, Bpamias e€ mo 4acoBOUl CTpeJike, mepe-
MaTbIBalOT ~ WCIIOJb30BAaHHYIO IUIEHKY BHOBb B  Kaccery,
YCTPOMCTBO KOTOpoii Obulo ommcaHo B pasmene 5. [Ilocie
3TOro KacceTa Ha CBETy MOXET OBbIThb 3aMeHEHa JpPYTOM.

n B 6

Puc. 21. Obmmii Bun cortoanmapata ,,DDJ“:

I — o6bekTUB; 2 — mIKajla pacCTOsiHWiA; 3 — mepeiHee OKOLIKO Jajib-

HoMepa, 4 — pyKoOsTKa HaBOJKM Ha pPe3KOCTh; S5 — peiuar amadparmsl;

6 — mepeaHee OKOLIKO BHUAOMCKATeNsl; 7 — pyuyka mepeBoJa IUICHKH W

3aBOJKM 3aTBOpa; §— MIKajJa CYeTYMKa IUJIEHKU; 9 — pyuka BBIKIIOYEHMS

nonavyu TMiaeHKW; [0— pydyka mepeMOTKM TIJIeHKW; [[/—AUCK YCTaHOBKMU

cKopocTeil 3aTBopa; [2—cmyckoBas KHOMKa 3aTrBopa; [3 — ckoba st
BUJOUCKATEEH

Ha mmcke (11) ykazaHbl CKOpOCTM 3aTBopa. BrITsruBas
JWICK BBEpX, TIOBOpAuMBAs M OTIYCKas, MOXHO YCTAaHOBUTH
CKOPOCTH CBEMKH OT '/, 10 '/ cekyHmbl. Ilpu ycra-
HOBKE Jrcka Ha OykBy «B» 3aTBOp OCTa€rcs OTKPBITBIM BCE
BpeMsI, TIOKa HaxaTa chyckoBasd KkHomka (12). 3amerum
KCTaTH, YTO YyCTaHaBAMWBaTh 3aTBOp Ha OMNpPEAEIEHHYIO CKO-
pPOCTb MOXHO TOJIbKO TIOCJI€ 3aBOJKHU €ro.

Ckoba (13), Haxopmsiiascsd Ha CaMOM BepXy KPBIIIKH,
CIYKUAT IJIS pasHbIX Lejeli. B He€ BCTaBIAOTCS crielMalb-
Hble BUIOMCKATEIM B TOM cJydyae, €Cd ChEMKa IIPOM3BO-
JIATCSL C JPYrUM OOBEKTUBOM (Y 3TOM KamMepbl CMEHHbIE
O0BEKTUBBI), WIM TPUCIIOCODTIeHHE JJIs aBTOMAaTHMYeCKOM
cbeMKU. B mocnemHeM ciiydyae MaJIeHBKUI MEXaHW3M TIPOU3-
BOIMT HaXXUM CITyCKOBOM KHOMNKW 4Yepe3 JeCATh CEKyHI ITOCIe
nmycka ero B xoa. C 3tuM mnpucrocodseHueM Bbel Moxete
CHSITb caMM CeOsl WIM CHSIThCS B OOILLEN TrpyIime.
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VY kamepnl «®3/l» ITOPHBIA 3aTBOP, C YCTPOMCTBOM KO-
TOPOTrO MBI YK€ 3HakKoMBl. [Ipy 3aBoake 3aTBopa IIEJb €ro
OCTa€TCs 3aKpBITOM, YTO MCKIOYaeT BO3MOXHOCTb 3aCBETKU
IUIEHKY TIPU OTKPBITOM OOBeKTHBE. JIJIs 3apsiaKd KaMmephl Hy-
KHO OTKDBHITh €€ HIDKHIOI KpBIIIKY, BBIHYTH ITYCTYIO KaTyIII-
Ky IJIsS TIpUEéMa CHSTOM IIJIEHKM, 3aKPEITUTh KOHEL HOBOM TIEH-
KM Ha OCH KaTYIIKM W BCTaBUTh KacCeTy M KaTyIIKy B KaMmepy.

Mbl He OCTaHaBIMBaeMCsl IMOAPOOHO Ha OOpalleHUM C
9TO KaMepoii, TaK KaK BCe yKa3aHWUs HaXONSITCSI B PYKO-
BOJCTBE, ITpomarmIieMcss BMecTe ¢ dortoamnmapatoM. Kamepa
«@D]I» gBiugeTcs Haubosiee yIOOHOW M caMoOil JIETKOM IO
Becy (550 r1).

I'. IlnacTvHOYHbIE Kamepbl

CyliecTByeT MHEHHME, 4YTO IUIACTMHOYHBIE KaMephl IpPO-
MO3IKM, CMEHAa IUIACTUHOK B HMX IIPEICTaBsIeT OOJbIIVe
HEeyooOCTBa M T. A. W OHU IIO3TOMY TIIOCTEIIEHHO YCTYIIAIOT
CBOE MECTO IUIEHOY-
HBIM. BesycioBHo,
IUIEHOYHBIE KaMephbl
He3aMEHMMBI TaM, TIe
or dotorpada Tpe-
OytoTcs OoJibllIast MO-
IBIDKHOCTh M OIlepa-
TUBHOCTb, HAaIMpHUMeED,
OHM TEeHHBI I1g ¢do-
TopemopTépa U Ty-
pucta. Ho m mmactm-
HOYHBIE KaMephl CO-
BEpIICHHO He3aMeHU-
MBI TaM, TJe TpeOyeT-
ca1  Oojpmiasg  TOY-
HOCTb  paboTHI, Ha-
OpuUMEp, B NOJIUIPA-  Ppyc, 22, O6mMA BUI TUIACTUHOYHOM Ka-
¢uyeckoif  MPOMBIIII- Mephl ,,DoToKOop*:
JICHHOCTU, TIpU WU3TO- [ — obbekTus; 2 — BHIOMCKATENb; 3 — MepeiHsis
TOBI[CHI/II/I CCTOK I/I CTOMKaA, 4 — canasku

LKA JIJIs1 Pa3IMYHBIX ONTUYECKMX MpHOOpoB. OHM LIEHHBI U
st (pororpacda-npodeccroHana, pabOTaOIIEro B aTeibe,
TaK KaK OH MOXET ceiyac Xe Iocjae ChEMKHU IPOSIBUTH IUIa-
CTUHKY U TIPOBEPUTb pe3yJbTaThl CBOeil paboThl. B ciyuae
Xe TPUMEHEHMS IUIEHOK OOBIYHO IIPUXOOUTCS  MPOSBISATH
BCIO JICHTY.
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Ha puc. 22 npeacrapneH oOMi BUI CKJIAAHON IIacTU-
HOYHON Kamepbl «®PoToKOp», CHAOXEHHON LIEHTPaJIbHBIM 3a-
TBOPOM C MEHSIIOIIMMUCSI CKOPOCTSIMA WM MPUCOBOM auadpar-
moit. Ilocie paccMOTpeHUS] TIpeAbIAYIIUX, Oo0Jiee CIOXHBIX
KOHCTPYKLIMIA He MOHAagoOUTCAd €€ mompoOHOEe OIUCaHUeE.
B Heil Bc€ otkpeiTo — 00bekTHMB (1), BUmouckarenb (2) u
nepenHsst croiika (3), Ha KOTOpOW YKpeIiEH OOBEKTUB U
KOTOpasi MOXET MepeiBUrarbCcsl Mo cajna3kaM (4) misg Ha-
BOIKM Ha Pe3KOCTb. MaroBoe CTEKJIO MJis HABOAKW Ha peE3-
KOCTh M KaccCeThl BIBUTAIOTCS B Ma3bl Ha 3aJHEU CTeHKe Ka-
MEpPBI, HE BUIHOM Ha PHUCYHKE.

7. IHBETHAA ®OTOI'PADUSA
A. Pa3joxkeHne u coderaHue IBETOB

aBeTHas MeuyTa KaXxIoro, 3aHHUMalomerocs ororpa-

(ueit, — NoaydnTh M300paXkeHHe B HaTypaJbHBIX IIBE-
Tax. CKOJIbKO HOBBIX BO3MOXHOCTEil OTKpBIBaeTCSl 374eCh!
SApkue 1BeTbl U (PYKThI, MECTPHIE OMEXKIbI, MOPCKME IIPO-
CTOpBI M TONy0Oe HeD0O, 3eJIeHb IOJIEH M JIECOB — BCE 3TO
MOXHO OBUIO OBI 3aIleyatiieTh Ha (hOTOCHUMKE.

3aBeTHast MeuTa ¢hororpaca WCIOJTHUIACh, U celvyac Bce
3TO BO3MOXHO. Terepb CYIIECTBYeT HECKOJIBKO CITOCOOOB
MOMyYeHUsT IIBETHOTO M300pakeHWs, IBa M3 KOTOPBIX MBI
3IeCh U PaCCMOTPHUM.

JlaBHO yXe M3BECTHO, YTO JIyd COJIHEYHOIO CBETa, Iao-
A Geyoe TIATHO Ha JIMCTe OyMaru, COCTOUT W3 CBETOBBIX
JIydeil pa3lM4YHBIX 1[BETOB. 3MeCh MMEIOTCS: KpPaCHBIN, OpaH-
JKEBBINA, XENTBIN, 3¢NEHBIN, TOIYOO, CHMHWI W (DUOJICTOBBIM.
Bce oM ceMb LIBETOB — TaK Ha3blBaeMble I1IBETa CIIEKTpa —
MpU CMEILEHUM AaloT Oenblil 1BeT. M3BECTHO TakxXke, 4YTo BCe
LIBeTa MOXHO ITOJIY9UTh TP CMEIIEHUU TOJBKO TPEX OCHOB-
HBIX IIBETOB — KPAacHOTO, CHMHEr0 M 3eJIEHOTO.

Ecnmu mepen Tpemsi MpoXeKTOpaMM TIOCTaBUTh LIBETHBIC
CTEKJIa — KpacHOe, CHMHEe M 3eIEHOe — M CBECTU BCE TpU
Jlyda B OOHY TOYKYy Ha O€JIOM MOJIOTHE, TO B 3TOM MecTe
MOJYyYUTCsl TIATHO Oesnoro 1BeTa. CTOUT TOJBKO YOpaTh CH-
HUIl TIPOXEKTOP — M MSITHO OKPAacUTCS B  XKENTHINA 1IBET,
Ecmm  moTymmTh TOJIBKO KpacHBIM MPOXKEKTOpP, CBETOBOE
IIITHO CTAaHET TojyObIM. Perymupys cuily cBera Bcex TpEX
MPOXEKTOPOB, MOXHO TMOJYyYUTb BCE I1[BETa CHEKTpa.

Takoe ke cMeIlleHHEe IIBETOB MPOUCXOOUT YW B HAIIeM
IJIA3HOM aImapaTe, CBETOYYBCTBUTE/IBHBIE O3JIEMEHTHI KOTO-
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Puc. 23. Kak cBeTOBbIE Ty4d OCHOBHBIX I[BETOB IIOTJIOLIAIOTCSI CBETO-
¢unbTpaMH, OKpAIICHHBIMU B JIONOJIHHUTEIbHBIC IBETa



pOTro OT3BIBAIOTCA TOJBKO HA CHUHHWIM, KpacHBIH W 3eIEHBIN
uBeta. B pesynbraTe 3TOro Mbl M BUAMM OKPYXKAIOIIUI Hac
MHp BO BCEM MHOroo0Opa3uy ero Kpacok. Teopuio cMmeleHus
OCHOBHBIX IIBETOB BBICKA3aJ TEHUAJIbHBIA PYCCKUI YIEHBIN
Muxaun BacunbeBuu JlomoHOcOB B cBoéM Tpyne «CIoBo
O TIPOMCXOXIEHMHM CBeTa, HOBYI0 TEOPHMIO O IIBETax IIpel-
crapigoniee, uoiad 1 nHa 1756 roma roBopéHHOe». PaboThl
M. B. Jlomonocosa u, nosgHee, akagemuka I1. Il. Jlazapesa
O TPEXLBETHOI TEOPMU 3PEHUS SIBUIMCH LICHHBIM BKJIAZIOM B
MMPOBYIO HayKy M IIOCIYXWIM TEOPETHYECKOM OCHOBOI IIBET-
Hoii ¢ororpapum. B Hayase 3TOi KHUTH MBI YK€ YITOMUHAIA
o paborax Kosznosckoro, M. ®. Ycaruna u E. ®. BbypuH-
CKOT0, YCTAaHABJIMBAIOIIMX MPHOPUTET OTCUECTBEHHBIX YUEHBIX
M u3o0peraresieili B 00JacTH IBETHOM (hboTorpadum.

CwmenieHre TpEX OCHOBHBIX IIBETOB MOXHO TIPOM3BECTU
elIé TaKUM crocoboM. BrIpexkpre Kpy:KOK M3 0Oenoil Oymarm
W pas3feuTe ero paadycaMu Ha Tpu paBHble 4acTu. Kaxnbrii
MOJYYeHHBIA CEKTOp OKpachTe€ B KpaCHBIN, CMHUIA U 3€JEHBIA
uBeta. Ecnmm Temeph 3acTaBUTh KPYXXKOK OBICTPO BpalliaThbes,
HacaauB €ro, HampuMep, Ha OCb 3JIGKTPOMOTOpa, TO IOBEPX-
HOCThb KpyXKa Oy/leT Ka3aTbCsl OeNloil, BepHee, CBETIOCEpPOA.

Takue cnocoObl CMEIIeHUsT LBETOB HA3BIBAIOTCSI B TeEX-
HUKE CJIOXXeHueM 1BeToB. Ho Bce 1iBeTa CrieKTpa MOXHO II0-
JIyYUTh TakKXe BbIYMTAHMEM M3 OeJlioro CBeTa IIBETOB,
JTOTIOJIHUTEILHEIX K OCHOBHBIM. DTOT CIIOCOO IIPUMEHSICTCS
ropasmo yvarie.

Ha puc. 23 cxemarmuyeckm IIpeACTaBIeH IIPOLIECC ITOCTIe-
JIOBATEJIbHOTO BBIUMTAHUSI OCHOBHBIX IIBETOB M3 TIOTOKa Oe-
JIOrO CBeTa MpU IOMOIIM 1IBETHBIX CTEKOJ, OKpAIlIEHHbIX B
JIOITOJIHUTENNbHBIE 1BeTa. JIyd OT MCTOYHMKA OeJIoro CBera,
M300paXKEHHOTO CJIeBa, COCTOMT M3 Jiydeid KpacHoro (K),
cuHero (c) u 3en€Horo (3) uBeToB. IlepBoe cCTeKIO KE-
Tero uBera (K) LIEJMKOM 3aJepKMBaeT CHHUE Jydd. B cie-
IyIOIIEM CTeKje ITypImypHoro mBera (1) (IypIypHBIA IBET —
CMeCh KpacHOTO M TojyOoro, TaK Ha3bIBAEMBI «MaJMHO-
BbIli») OymyT 3alep>KaHbl 3€JE€HbIE JIydd, U B CBETOBOM IO-
TOKE OCTAaHYTCS JIy9M TOJBKO KpacHOro mBeTa. Ecim Ha mx
MyTH TIOCTaBUTh Tody0oe CTeKno (T), TO M KpacHBbIE JIydu
MOTJIOTATCS WM. 3a TOJMyObIM CTEKJIOM He OyIeT yXKe HUKa-
KUX BMIUMBIX JIy4YEei.

Bce mm 11BeTa MOXHO TIOIYYWTH CIIOCOOOM «BBIYUTAHMS»?
Ha, mpaktnuecku Bce. Kakoe coderaHme CTEKOJ, HAIpUMED,
HYXXHO B3§ITb, YTOOBI IOJY4YWTb 3€JEHBI LBeT? CMOTps Ha
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OeJIblii CHET 4Yepe3 KEJITOE CTEKIO, Mbl BBIYMTAEM M3 OEI0ro
IIBETa, M3 CMECH TPEX OCHOBHBIX IIBETOB, TJIABHBIM 0Opa3oM
BCIO CHHIOIO 4acTh. Eciam Temepb MBI CIOXHUM XEJITOE CTEKIIO
C TONyOBIM, TO TeM CaMbIM MBI BBIYTEM U KPACHYIO 4acTb
crekTpa. B pesynbrare OCTaHyTCSI TOJBKO 3€JIEHBIE  JIY4YM.
TakuMm o00pa3oM, 3elEéHBI IIBET MOXKHO TIOJYYWUTh, CKJIAIbI-
Basg XKEJITOe U rojydoe CTeKJIO M CMOTpsS Yepe3 HHMX Ha
WCTOYHUK O€EJIOro CBeTa-

OpaHXeBbIif 1IBET MOXHO IOJTYYUTb, CKJIAaIbIBasi KpacHOE
U XENToe CTEKIA, (PUOJETOBBIM — KpaCHOE M CHHEEe M TakK
nanee. [lpn coyeTaHMM LBETHBIX CTEKOJ, OKPAIIEHHBIX B TO-
JIyOOM, KEATBIM M TypITypHBIA I[BE€TAa, MOXHO TOJYYUTbD,
paccMaTpuBasi UX MPOTUB OEIoro CBeTa, BCE LIBETa CIIEKTpa.
Ecnu cnoxuTb Bce TpU TakuX CTeKjia BMECTE, TO OTUM CaMbIM
Mbl MPOM3BEIEM BbIUUTAHUE BCEX 1IBETOB, TO €CTh, KAK Mbl YK€
3HaeM, MOJIy4YuM OTCYTCTBHME CBETa, HEMPO3PAYHYIO TUIACTUHKY.

ITepen uBetHoli oTtorpadueit croutr 3agavya — pasio-
JKUTh CJIOXHBIE IIBeTa IIPEIMETOB Ha IIPOCThIe, OCHOBHBIE —
KpacHbI, CMHUU W 3eN€HBIA, U 3aTeM CHOBa codeTaTb WX
Tak, 4YTOObl TOTOBOE M300paxkeHHWe MPUOOPeSo HaTypabHYIO
okpacky. Takoe pasaeneHue 1LIBETOB MOXHO MPOM3BECTU TPU
TOMOIIM CBETO(PUIBTPOB.

Yto Takoe cBeTopmiabTphl? Bo3bMUTE KpacHOE CTEKJIO WU
MOCMOTPUTE Yepe3 HEero Ha OKpyXawllue MNpeaMeTbl. 3ené-
Hble JIUCThSl W CHUHSISI OOJIOXKKa TeTpanyd TOKaXyTCs OYeHb
TEMHBIMU, TIOYTUM YEPHBIMM, M TOJIBKO KpacHbIM hjar ocra-
HETCSl TaKUM Ke SIPKUM, KaK W TpU HaOMIOACHUU TMPOCTHIM
rnazom. [louemy 310 npoucxomut? Iloromy uTO KpacHoe
CTEKJIO TIPOIMYCKAET MPEUMYIIECTBEHHO TOJBKO JIydd Kpac-
HOTO 1 3XEITOro 1IBETOB W 3aJepXXuBaeT ocTaibHble. Eciu
CMOTpETh 4epe3 3eJ1€HOe CTEKJIO, TO HEeU3MEHHO SIPKOW ocTa-
HeTcsl JMIlIb 3eJieHb JepeBbeB W TpaBbl. KpacHblit diar
OymeT BBIISIAETh IMOYTHM 4YEpHBIM. I[lomoOHBIM Xe oOpazom
CUHe-(PMOJIETOBOE CTEKJIO MPOMYCTUT JIyduM CBeTa, OTPaXEH-
Hble OT TIPEAMETOB, OKpAIlEHHBbIX B CHHWUNA WIM ToJyboit
1IBET, U CWIbHO TOMIOTUT KpPacCHBIN IIBET.

Takue okpallleHHble CTEKJIa, MPOMyCKalolIUe Jy4d TOJbKO
OJTHOTO OIpeNeJEHHOTO 1IBeTa, HAlpuMeEp, KpacHOro, 3eé-
HOTO WJIM CHHEro, Ha3bIBalOTCS cBeTODMIbTpamMu. HYeM BbIllie
KauecTBO CBeTOWIbTpa, TeM Jydille 3aJep>XUBaeT OH JIydu
WHOI OKpacKM, YeM Ta, KOTOPYIO OH MMEEeT caM.

PaccMoTpuMm Tenepb Gojiee MOAPOOHO TMPOLIECC Pa3IoXe-
HUS M COYEeTaHWs I1IBETOB B IIBETHOM (hboTorpaduu.
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IMocmotpuTe Ha puc. 24. Ha romybom ¢doHe Heba, Ha
3eJIEHOW TpaBe CTOMT Oenasi majaTka ¢ KpacHBIM BBIMIIEJIOM.
Or Bxojga B majaTKy MAET IlecuyaHas XKETas MDOpoxKa. BHy-
TPY TTAJIATKM TEMHO — BXOJ OKpallleH B 4E€pHBIA 1BeT. Kakum
OyréM MOXHO IiepedaTh Bce 3TU LiBeTa Ha ¢ororpacduun?

CdororpadupyeM TpH pa3a B>TOT PUCYHOK Ha ITaHXPO-
MaTUYEeCKUX, TO €CTb UYYBCTBUTEIbHBIX KO BCEM I[BETaM ILjIa-
ctuHkax. [lepBblil pa3 Mbl HaJeHeM Ha OOBEKTMB KaMephbl
KpacHbIli cBeTowIbTp. Uepe3 BTOT GWIBTP MNPOWAYT Jy4M,
OTpaX€HHbIE OT KpacHOTO BbIMIIEA M XENTOH HTOPOXKKMU.
B smmx Mecrax m3oOpaxkeHus M OydgeT 3acBedyeHa (POTOILIA-
cTMHKa. Bce ocrasbHble Jiyud OyAyT 3alep>KaHbl.

IIpu cbémKe ¢ cMHUM CBETOMGMIBTPOM Ha IUIACTUHKY IIO-
JIEUCTBYIOT TOJBKO CHHME M 3edA€Hble Jyuu. Tperuii pa3 —
yepe3 3eIE€HBIM CBETOMWIBTP MPOMIYT TOJNBKO 3€JE€HbIE, CHU-
HUE U XKEATbIE JIydd. DTO MPOXOXICHUE JIydell YCJIOBHO
TTOKa3aHO Ha CXeMe pHC. 25 TIpHM TPEXKPaTHOM ChEMKE.

Ha mnepBoM cHMMKE Ha HeraTuBe BBIUIYT YEPHBIMU
TOJIbKO BbIMIIENl M Xé&ntas mopoxka (I). Ha Bropom mnouep-
HEIT TpaBa M HeOO (2), Ha TpeTheM — TpaBa, HEOO M J0O-
poxka (3). bemasg manaTrka BbIimeT 4YEpPHOII Ha BCEX Tpex
HeraTMBaxX, a 4YEPHBIA BXOJ BE3lE TIONYyYUTCS OEJIBbIM.

IMonyyeHHbIEe HEraTWMBBI, PETMCTPUPYIOIIUME B OTAEIbHOCTH
BCE lIBeTa OOBEKTa, HAa3bIBAIOTCS 1IBETOJENEHHBIMU HeraTu-
Bamu. O KOJMYECTBE TOTO WM WHOTO I[BETA MbI MOXEM Cy-
JIUTh TOJIBKO TIO CTETEHU TMOYEepPHEHUS HEeraTUBOB.

Kak xe B manbHelllleM HaM CHOBa TOJYYUTh OKpAaIlleH-
Hoe dotorpaduieckoe nzodpaxeHue? s 3TOro B TEXHUKE
LIBETHOI (hoTOorpachuu CyIiecTByeT HECKOJIbKO ITyTeid.

Camblii TIPOCTOM TMyTh COCTOUT B clenmytoieM. C Kaxaoro
13 1BETOJEJICHHbIX HETraTMBOB M3TOTOBJSIOT Ha (DOTOTUIEHKE
MPO3PaYHbIii MO3UTUBHBIA OTIEYaTOK M TMPU TIOMOILIM XUMM-
YecKoll 00pabOTKM 3aMEHSIIOT MeETaLTMYecKoe cepedpo Ha
KaXIoM W13 OJTUX OTMEeYaTKOB Ha Kpacsilee BellecTBO,
LIBET KOTOPOTO SIBJSIETCSI NTOTIOJHUTENIbHBIM K IIBETYy CBETO-
(unbTpa, 3a KOTOPHIM TOJNyYeH AaHHBIM CHUMOK. Eciu Tenepb
BCE TPU OKPAILEHHBIX MO3UTHMBHBIX W300PaKEHUS CIIOXUTb
BMECTe TaK, YTOObl KOHTYphI MPEAMETOB COBMAJaJM, U pac-
CMaTpuBaTh 3TOT IMakeT MPOTMB OEJoro cBeTa, TO Mbl YBU-
MM CHSTYIO HaMW KapTMHY B €CTeCTBEHHBIX IIBETaX.

B kakoii e 1LBET MOMKEH ObITh OKpallleH KaXKAbli IMO3u-
TUBHBIA oTmedarok? Ha pwuc. 24 BHM3Yy WM300paxkeHBI BCe
Tpu otrevarka. OOGpaTuTe BHUMaHME Ha TO, YTO Ha BTOPOM
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CHUMKE, TOJyYeHHOM 3a CHHUM CBETO(GUIBTPOM, HaMOOJIb-
1ee KOJIMYECTBO cepedpa  BBIACIWIOCH Ha MecTe M300pa-
JKEHMST XKENTOM NOPOXKM U KpacHoro Jiara. 3Ha4UT, UMEHHO
Ha 3TOM CHUMKE Cepedpo JOJLKHO OBbITh 3aMEHEHO Ha XEN-
TBIi KpacuTesib. DTOT TO3UTMB M OKPAIMBAETCS B KENTHIN
LIBET.

Ha mepBoM cHUMKe, CIE€TaHHOM 3a KpacHbIM (bHMJIBTPOM,
cepedpo BbIIEIUIOCH IVIaBHBIM O0Opa3oM Ha MecTax M300pa-
XeHus Heba W TpaBbl. Ha npyrux ke mosuTMBax 3TW MecTa
JIUIIL ¢1abo MOTeMHeNW. 3HAYUT, MEepPBblii CHUMOK OTBEYaeT
CMHMM U 3eJIEHBIM MecTaM O0beKTa U OKpalllMBaeTcsl BeCh
B TOJIyOOil 1LBeT. TpeTuii CHUMOK, TOJYYeHHBI 3a 3¢JIEHBIM
cBeTO(UIBTPOM, OTBEYAET KPAaCHbIM MECTaM M OKpallMBaeTCs
B IIypOypHbI (MaJIMHOBBII), IIBET.

Ilpu HasoXeHWU OKpAILEHHBIX MO3UTUBHBIX OTIEYaTKOB
JIIpYyT Ha Jpyra W paccMaTpUMBaHWM MX TPOTMB Oeyioro ceeTa
roiyboe M kK€aToe M300pakeHWEe TpaBbl AACT 3€JEHBIA 1IBET,
MypIypHOE U XKENTOE HaayT M300paKeHUE KpPacCHOTO BbIM-
nena. YEpHbId Bxom B MajiaTKy OydeT CWJIBHO OKpallleH Ha
BCEX TPEX MO3UTHUBAX, WM TIpA HAJIOXKEHWW WX IPYyT Ha Apyra
3TO MECTO COBCEM He MpoITycTUT cBeTa. M3o0paxkeHue Oesoit
MajaTKu He CONEPXUT cepedpa W OCTaHeTCs OesIbIM.

B coBpeMeHHO#1 TexHMKe LIBeTHOI ¢oTtorpaduu cCoBMellie-
HUE IIBETOAEJEHHBIX OKPAIIEHHBIX ITO3UTUBOB ITPOU3BOIUTCS
HECKOJIbKUMM crtocobamu. B aToil KHMXXKE MbI PaccMOTPUM
TOJIbKO JIBa ITyTW TOJYYeHUS IIBETHOTO M300paKeHMUSI.

Bb. MHoroc0iiHasg IIEHKA

B stom cmocobe uBeTHOI hoTorpacduud Mbl BCTpeYaeMCs
C HOBbIM oTorpadmuecKkum maTepuajoM — MHOTOCIOMHOMN
rméHkon. Ilporneccel, nmpoucxonsiue npu ¢doTorpadupoBaHUN
W TIPOSIBIIEHUU, JOBOJBHO CJIOXHBI, W YUTaTeIb TOUMET UX
TOJIbKO TOTAA, KOTJa BHMMATEIbHO IIPOYMTAECT TIPEIbIAyIINe
IJIaBbl O 4€pHO-0esoil hoTorpaduu.

Ha puc. 26 n300paxéH cxeMaTUYeCKUil pa3pe3 IMOJ0OHOI
miéHku. Ha 1e/uTyJlouaHyl0 OCHOBY HaHECeHbI TIocieaoBa-
TEJbHO TPU TOHKHUX CJIOSI OMYJIbCUU C COBEPIIEHHO pa3iny-
HbIMU (poTorpacdpmyeckummu cBorictBamu. Ilpexne Bcero, Kax-
IBIi M3 BTHUX CJIIOEB OO0JIamaeT W30MpaTesIbHON YyBCTBUTEIIb-
HOCTbIO TI0 OTHOIIEHMIO K pa3HbIM IIBE€TaM CIIeKTpa. 3To
JIOCTUraeTcs  CHEeUMalbHOW  orepalueil — OYyBCTBJICHUEM
(ceHCcHOMIM3aALIUETT).
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Puc. 24. Cxema TONXydYeHHs IBETOICICHHBIX HETaTHBOB NPU CHEMKE
OKpALICHHBIX MPEIMETOB uYepe3 CBETOQHIBTPHI U MTO3UTHBBI, MONyYEH-
HbIE C HCTATHBOB



C6emogunsmp lnacmunka

1 (bemka yepes kpacHsiu cbemogubmp
Ha nnacmunky nodedcmbobanu mosbko KpacHsie
U Xenmsle Ny4qu

2. [vemka vepes kpacHsi cBemopubmp
Ha nnacmunky nodedcmbobasu mo/ibko 3e/neHsie
u 20/1ydsle Ay4u
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3. (bemka 4yepes 3eneHbil cbemopuibmp
Ha nnacmuuky nodeucmbobanu 3enersvie, 20/1ydbie
U xenmele Ay4qu

Puc. 25. Cxemarmyeckoe H300paKeHHE TOTIOLMICHUS IIBETHBIX Jydei
IIPYU MOJTYYSHUH I[BETOJIEIICHHBIX HETaTHBOB



Bepxuuii cnoit miéHku (1) 4yBCTBUTENIEH IJIaBHBIM OOpa-
30M K CHMHUM JyyaM. DTO 3HAUMT, YTO Ha HEro OymyT Aeii-
CTBOBaTh TOJIbKO 3TU Jyud. Cremyoommii cioit (2) mpencras-
JIsleT CJIOM KeNaTWHBI, OKpallleHHBI B KENTHIA LIBET U CIy-
Kamuii ceetopmibTpoM. OH  3alepXUT CUHUE JIydd, BCe
OCTaJIbHbIE JIydd CIeKTpa TMPOMIyT Hajibliie B CJeayIolIue
ciou. IlepBblii cioil mocie XEaToro cBeroduibrpa (3) o4yB-
CTBIEH IO OTHOIICHWIO K 3eAEHBIM JyydaMm. Ilocmegnuii (4)
CJIOl M30MpaTebHO UYyBCTBUTEJEH TOJIBKO K KPaCHBIM JIyyam
CIIEeKTpa.

Csem us obzexmuea

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

wenmoid —{. ~—CUHUM

mpnypHENG——\, 2\ ——3e/12HOIM
eonybos — {4 .-\ ~—npacHem

7%

Puc. 26. CxeMaTU4ecKuii pa3pe3 MHOTOCIONHON TUIEHKK
JUTSL LIBETHOM bororpaduu

CoBeplIeHHO $SICHO, YTO TaKoi TMakeT u3 TpEX CJIOeB,
MOJBEPTHYTHIM JEMCTBUIO CBeTa 3a OOBEKTUBOM (poToamma-
parta, 3aMeHsIeT COOOM TOJIbKO 4TO OIMCAaHHYI0 ChEMKY Ha
Tp€X MaHXpOMaTMUYECKUX IIaCTUHKAX 3a TpeMs CBeTO-
(punbTpamu.

YTto mpom30iaET, eciM Mbl MPOSIBUM TOC]E 3KCIO3UIIUU
TaKyl0 MHOTOCJIOMHYIO TJIEHKY OOBIKHOBEHHBIM MpOSIBUTEIEM?
Mbl MOMyYyuM TpU LBETOMAC/IEHHBIX HeraThBa, HaJIOXEHHbIX
omvH Ha apyroii. Ha mpocser, mocne ymaieHUsT OpOMKCTOTO
cepebpa pacTBOPOM TUMOCYIb(hUTa, BeChb IMakeT OyaeT BbI-
IJISINeTh Kak OObIKHOBEHHBIM HeraTuB. Bce mpospauHbie Me-
CTa TaKOro Heratvpa OyAyT OKpallleHbl B KENTBIN 1IBET, TakK
Kak cjioil (2), urparolliyii pojab CBETOPUIBTpa, OCTA€TCcs 0e3
u3MeHeHuss. Hukakoro 1BeTHOro M300pakeHUs] TaKUM CIIOCO-
OOM TIOYy4WTh, KOHEYHO, HEb3sl.

53



BepuéMcs cHoBa K puc. 26. MBI yXe CKa3zalld, 4TO KaX-
IBIA OTHENTBHBIN CIIOM OpOMOCEpEeOpSTHOI SMYJIBCUN JyBCTBH-
TeJeH TOJbKO K ONpPENeIEHHOM YacTu chekTpa. Ternepsb,
OTMETUM €IIE CIEAYIONIEE BaXHOE OOCTOSITENBCTBO. Kpome
OpomucToro cepebpa, KaXmblil CJIOH COOEPKUT OECIBETHHIC,
XUMMWUYECKHE COSIMHEHUsI, KOTOPbIE TOJbKO ITOC/E IMPOSIBICHUS
MpPEeBpAIAlOTCS B OKpalllEHHbIC BEIIECTBA — KPACUTENH.

Kakumu xe mOJDKHBI ObIThb 3TM Kpacutenu? IlBera wux
JIOJKHBI ObITh JOTOJHUTENbHBIMU K OCHOBHBIM IIBETAM —
KpaCHOMY, CUHeMy M 3eja€HoMy. B mepsoM cioe (1), uyB,
CTBUTEJIbHOM K CHMHUM JydyaM, coOjepxkaTcsl BellecTBa, KOTO-
pble B HajbHEHIleM, TIpU TMPOSBICHUU, NAAyT KEATHIA Kpa-
cutelb. Bo Bropom (3) cioe o0Opasyercs IIypITypHbIi
Kpacurteiab, a B mocienHeM (4) — roiy0oii.

Ho »t1 kxpacutenmu He MOKHBI BBIOCISTHCS PABHOMEPHO
BO BCEM OTHENIGHOM KEJIATMHOBOM CJIOE€ SMYJIBCUU, a TOJBKO
TaM, IOe TOSBMJIOCh UEpHOE cepedpsHOe U300pakeHue,
TO €CTh KaK M B CJIydae ChEMKM Ha OTIE/IbHBIX IUIACTMHKAX,
KOrma Mbl 3aMEHSIM cepebpo Ha KpacUTEIH.

DTO OCYILIECTBASETCSI MPU TMOMOIIM OYEeHb CJIOXHBIX XH-
MUYECKUX TPOLIECCOB, ITPOMCXOMSIIMX TIPU TIPOSIBIIEHUU CIIe-
LIMAJIbHBIM TIposiBUTeNIeM. B TiposiBuTeNie comepxkarcsl Bellle-
CTBa, pa3pyllalouiuecs, Wi, Kak roBOPST XUMUKH, OKUCIISIO-
muecss B TOM MeCTe, TJe MPOSIBIISIETCSI YEPHOE U300pakeHUe.
XUMUUECKME BELIECTBA, BBIACJSIONIMECS MPU 3TOM OKHMCIEHUU
MPOSIBUTENSI, U OOpa3yloT KpacuTelud ¢ OeCLIBETHBIMU Belle-
CTBaMU B XE€JaTWHOBOM CJIO€.

Takum obpa3oM, Ipu MPOSIBJICHUU MHOTOCJIOMHONM TUIEHKUA
CIeLMaJIbHBIM IIPOSIBUTEIEM B KaXIOM CJIoe oOpasyercs U
cepeOpssHOe M300paXkKeHHe M OJHOBPEMEHHO B 3THX Xe Me-
cTax BBIOENSETCS KpacuTeldb. 3HAYUT, B OTAEJIBLHOM CJIOE
IOCJIe TPOSIBJICHUS MbI OyleM HMMETh. MeETa/UIMYecKoe ce-
pebpo, KpacuTeldb M OCTaTOK OpommcTroro cepebpa. Terepn
OCTaéTcsl TOJBKO YIAJIUTh OPOMMCTOE U METANIMYECKOE Ce-
pebpo, He 3aTparuBasl IPU 3TOM KpacuTesst. DTO MPOU3BO-
JIUTCSI COOTBETCTBYIOIIEH XWMMUYECKONW OOpabOTKOIA.

MBI monyuuau 1LBETHOE u300paxeHuWe Ha TieHke. Ho
MOCMOTPUTE €ro Ha MPOCBET: 3ejieHb IOoJyYuaach Iypryp-
HOM, rojyboe HebO Oypo->KENTBHIM, KpacHbI BbIMIIE] — 3€-
JnéHbIM! OIMHKMM CJIOBOM, BCE€ TOJYYWJIOCH B JOTOJHUTEIbHBIX
nBetaXx. TakuM M BBIDISIAUT B LBETHO oTorpacuu Hera-
TUBHOE HU300paxeHue.
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HetpynHo mnpencTtaBuTh cebe, KakuM o00pa3oM Temephb
MOXHO TIOJIyYUTh HM300pakeHHMe B HATypaJdbHBIX KpacKax,
TO €CTh LIBETHOM TO3UTUB. JI7s1 3TOM 1ieJIM LIBETHON HEraTuB
HaKJIagbIBAIOT B TEMHOTE B KOIMPOBAJBHOM paMKe Ha MHO-
TOCIOMHYIO TUIEHKY, TIOHOOHYIO TOJIBKO UYTO ONMCAHHOW, U
SKCIIOHUPYIOT Ha OesioM cBeTe. Ilocie mposiBaeHUs] LIBETHBIM
MPOSIBUTENIEM M YIOAJeHMSI OCTaTKOB cepebpa M OpoOMMCTOro
cepeOpa Mbl MOJIYYMM LIBETHOM ITO3UTUB, TO €CTb M300paxke-
HME B HaTypaJbHBIX IIBETaX.

Tak cHuUMaIOTCS M TIeyaTaloTCcsl LIBeTHbIE KWUHOMWIBMBI,
KoTopele BBl BumuTe Ha HaIIMX 3KpaHaX, Hampumep, «Ka-
MEHHBII 1LIBeTOK», «CKa3zaHue o 3emiie cubumpckoit», «Ilame-
Hue bepnmuua» u gp. 3aMetuM, YTO IJIs ITOJNIyYeHUs IIpa-
BWIBHOM TMepenayu IIBETOB OOBMHO TIpY TeYaTh ITPUMEHSIOT
LIBETHbIE CBETO(MWIbTPHI.

B nHacrosmee Bpemss HammMu (aOpWKaMU BBIITYCKAIOTCS
peakTUBBI IS TPOSIBICHUS LIBETHOM IUIEHKM M Oymara i
BeTHOM (ororpaduu nom HazBaHueMm <«Dortomser». [lo cy-
HIECTBY OHA OTJIWYAETCSl OT TUIEHKM TOJIbKO TEM, UYTO BMECTO
LIEJUTYJIOUIHOI OCHOBHI BCE €€ 4YeThIpe CJIos HaHEeCeHbl Ha
oymary. Ilonp3ysich LIBETHBIMM HeTaTUBaMM W HaOOpOM CBe-
TOPUILTPOB IS WCIPABICHUSI HEIPaBWIBHONW Iepeaadu
IIBETOB Ha TaKOW Oymare, MOXHO IIOJy4aThb IIBETHbIE (hoTO-
rpadvy MOpy TIOMOIIM YBEJIWYUTEIST WIA HENOCPEACTBEHHO
KOITMPOBAaHWEM B paMKe.

B. T'maporvmublii criocoo

B TexHmke 1BeTHOM KMHeMaTrorpaduy WCIOJIb3yeTCcsS |
IIPYrOii  Croco0 TMOJydYeHWs] IIBETHOTO KWHO(MMWIbMA — TaK
Ha3bIBaeMbIil TMIPOTUITHBIA CIIOCOO.

HcxomHpIM MaTepuanaoM JISI 3TOTO CHOco0a CIIyXKaT ITOITy-
YeHHbIE TeM WIM MHBIM 0O0pa3oM TpU LIBETONC/ICHHBLIE Hera-
THBa, TO €CTh HeraTMBHbIC (DWIBMBI, CHSITbIE Ha MaHXpOMa-
TUYECKMX TIJIEHKAX COOTBETCTBEHHO 3a KpacHBIM, 3€JIEHBIM U
CUHUM CBETODMIbTpAMMU.

C Kaxooro u3 LIBETOAEJCHHBIX HEraTMBOB IIedaTaeTcs
MO3UTUBHAS KOIMS Ha OCO00i, TaK HAa3bIBAEMOM «MaTpHUY-
HOI», TJIEHKe. MartpuyHasl TUIEHKA TIpeacTaBIlisieT coOOi Ku-
HOIUIEHKY M3 LeJUTyJIoMAa C HaHeCEHHBIM Ha HEro IIpo3pad-
HBIM KEJJaTUHOBBIM  cjJoeM ©0e3 Opomucroro  cepebpa.
B mpoliecce M3roTroBiaeHUsI MCHOJIbL3YeTCS CIIEAYIOIIee YAUBU-
TEJIbHOE CBOMCTBO XKeJdaTWHBI. Eciam >keJaTWHOBBIA CIION
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MPOMUTaTh B TEMHOTE pPAaCTBOPOM XpOMIIMKa (IBYXPOMOBO-
KHMCJIOTO Kaiisl) W 3aTeM BBICYIIUTb, TO >KeJaTWMHA JeaeTcs
CBETOUYBCTBUTENbHOM. OOpabOTaHHBI TaKMM 0O0pa3oM, CIIOM,
€CJIM Ha HEero TMpeABapUTE/IbHO TIONENCTBOBAal CBET, CTaHO-
BUTCSI HEPACTBOPMMBIM B TOpsiueil Boje.

Ha MaTpuyHyio IUIEHKY, OYYBCTBJIEHHYIO ITONOOHBIM OOpa-
30M, MPOMU3BOAMTCS TMe4yaTb C KaXAOTo W3 LIBETOJAEJEHHbIX
HeraTuBOB. MatpuyHas IIEHKa o0jiagaeT O4YeHb MaJloi
YYBCTBUTEJIbHOCTbIO, W TIOSTOMY TIpM TieyaTH TPUXOIUTCS
MPUMEHSTh BeCbMa MOIIHbIE WCTOYHUKUA CBETa, HamNpUMep
PTYTHBIE JIaMITbI BBICOKOTO naBieHusi. Mx cBeT oueHb OoraT
yAbTPa(UONETOBBIMU JIydaMU, KaK pa3 HEOOXOAUMBbIMU IS
NaHHOMW LeNun.

ITocne meyatn MaTpUyHYIO TUIEHKY OITYCKAalOT B TOPSYYIO
Bony. HesacBeueHHast ejlaTMHAa pPacTBOPSIETCS yX€ TP
CpaBHUTEILHO HU3KOI1 TemIieparype — rpamycoB 35—40. Yem
CWIbHEE 3aCBEYEH (KEJIaTUHOBBIM CJIOH, TeM TpyJdHee OH
OTMBIBAaETCsSI B TOpsTYE BOAE, TEM TOJIIE IMOIYYUTCS OCTaB-
IIWHACS TIOCNie OTMBIBKM CJIoi  XejJaTuHbL. [lo oOKoH4YaHUM
OTMBIBKM MbI TIOyYUM Ha TUIEHKE pebeHOE, BBIMyKIIOe
n3oopaxkenue. Ilog TEMHBIMM MecTamMu HerathBa peabed
OymeT oueHb TOHKMM, a TOA CBETIBIMA — CaMbIM TOJICTBIM.

B pesynbrare paccMOTpeHHBIX HaMM TIPOLIECCOB  II€YaTH
WU TOpsiyeil OTMBIBKM Ha MaTpPUYHOHN ILIEHKE MOJIy4aloTcsl TpU
peiabedHbIE KOMMM C TPEX LBETONEJICHHBIX HEraTUBOB. Bor
3TU TPU MaTpULbl U CJyXaT MCXOOHbBIM MaTepuajioM JJis
MPOU3BOACTBA ILIBETHOTO TO3UTUBHOIO u300paxkeHus. Bech
JaJIbHEHIIMIA ITPOLECC HECKOJIbKO HAOMMHAET TUIIOrpadcCcKyo
reJaTth ¢ TOM TONBKO pasHMIEH, 4To B TUHOTrpadpum KpacKoit
TOKPHIBAIOT BBIMYKJIBIC MeCTa KJIWIIe (MaTpUIlbl), a B HaIleM
cllyyae pacTBOp KpacuTesis HOJDKEH MPOMNUTaTh BeCh KeJia-
TUHOBBII CJIOM.

B kakue ke 1BeTa HYKHO OKpPACHUThb HAallld MAaTPUIIbI,
YTOOBI IMPU CJIOXKEHUM MX BMECTE M paCCMaTpUBAaHUU MPOTUB Oe-
JIOTO CBeTa IOJYYUTh M300pakeHUe B HATypalbHBIX I[BeTax?

Mpn1 yxe 3HaeM — B Kakme. HM3obOpaxkeHne, NOIy4eHHOE
C HeraTuBa, CHSITOTO 3a KpPacHBIM (DMJIBTPOM, HYKHO OKpa-
CUThb B TONyOOM IBET, 3a 3eJI€HBIM — B IypPHOypHBIA, 3a CH-
HUM — B KEITHINA.

Martpuipl TTOTpYyKaloTcs B BOAHBIE PACTBOPHI KpacuTesei
M BBIIEPXMBAIOTCS OO TeX IIOp, IIOKA BeCh KeJIaTHMHOBBIN
penbed He MPOIUTAETCS PABHOMEPHO PAaCTBOPOM KpPAaCHUTENS.
Yem Oomblile TOMIMHA pelibeda, TeM OOoibllee KOIMYECTBO
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KpacuTeJsisl BIUTAaeT B ceOs 3TO MECTO MaTpUYHON TUIEHKM.
ITocne okpackyM Ha Kaxmoil M3 MaTpuil Telepb SICHO MOXKHO
pa3IMunTh HU300paKEHUE CHUMAEMOro TMpeaMeTa.

Ternepb OCTa€TCsl MOCHEOHSIS Omepauusl MOJYyYeHUs LIBET-
HOTrO H300paxkeHMsl, — TaK Ha3blBaeMblii TepeHoc. Ecmu
OKpAIlleHHYI0 MaTpU4yHylO0 IUIEHKY IUIOTHO TMNpUXaTh K pas-
MOYEHHOMY B BOJE CJIOI0 YMCTOW >XEJaTUHBI, TO KpacuTeslb
HAYHET TMEepeXOauTh, WM, KaK roBopsT, TudGhyHAMPOBaTh, U3
MaTpUYHOIo pelibepa B XKeJIaTUHOBBIM cioi. B Oosee Tom-
CTBIX YacTsix peibeda CcoAepXUTcs Oosblliee  KOIUYECTBO
KpacuTesisi, 1 OKpacKa YUCTOM XKeJIaTUHBI IO JSTUMU Me-
cTaMu B pe3ysbTare TiepeHoca Oymer Oojee riotHoi. I[locne
CHSTUS MaTPUYHOW TUIEHKM Ha YWCTOM XeJaTUHOBOM CJioe
MbI TIOJy4MM KakK Obl OTMEYaTOK MAaTPUIHOTO M300pakeHUs
B KaKOM-HUOYIb OIHOM IIBETE.

Jamee Ha TOJMlydeHHOe M300pakeHHe HaKJIadbIBaeTCs
MaTpulia APYroro ILiBeTa, M MEPEeHOC APYroro KpacUTedsl COo-
BepiiaeTcs 3TUM Xe ImyréM. Cioma Xe IepeHOCUTCS W TPeTHi
Kpacutesb. COBEpIICHHO SICHO, YTO HYXXHO COOJIoAaTh CTPO-
JKaiIee COBMEILEHME BCEeX KOHTYPOB IEpEHOCHMBIX M300pa-
JKeHuil. B mpoTMBHOM ciydyae MOJIydeHHOE IIBETHOE M300pa-
KeHue OydeT Hepe3KUMM, pacIUibiBUaThiM. Eciu  Temepb
paccMaTpuBaTh IIOMyYEHHOE M300paxXeHWe, MPOTUB OeIoro
CBeTa, TO MBI YBUAMM IIpEAMET B €ro HATypaJIbHbIX IIBETaX.

DIUM Xe CII0CO00OM MOXHO II0JIydaTh IIBETHOE M300pa-
KeHrue W Ha Oymare. I 5Toil HeauM IIpMMEHSIOT OyMmary,
TIOKPBITYIO CJIOEM 4YMCTOM TIpo3payHoii XematuHbl. Ha pas-
MOYEHHYI0O B BOJAe OyMary HaKJIaJbIBalOT I10CJIeI0BaTEIbHO
BCE TpM MaTpWUYHbIE IUIEHKU, OKpallleHHbIE B COOTBETCTBYIO-
mye 1Beta. Bce Kpacutenu IepexonmsT B XKeJIATUHOBBIN CJION,
U TakKuM 0o0pa3oM IIOJAyYaeTcsl 1LIBETHOE  M300pakKeHMHe.
HyxHO 3aMeTuTb, 4TO MpPU COBPEMEHHOM COCTOSIHUM TEXHMKU
nocaeqHuit cnocod maéT Oosiee TPOYHble M300pakeHMs, He
BBILIBETAIOIINE IION JCHCTBUEM COJHEYHOTO CBETA.

8. KWHEMATOI'PA®U
A. Kak cHUMAIOT IBIDKYIIMACA IpeaMeT

aXOblil JeHb MWUIMOHBI COBETCKMX JIIOACH CMOTpPSIT Ha
K 5KpaHax KMHOMWIbMBI, ITOBECTBYIOIIME SIPKMM M IIpaB-
JIUBBIM SI3BIKOM O XKM3HM, OOpbOE M TBOPYECTBE CTPOUTENICH
KOMMYHHCTUYECKOTO OOIIleCTBa.
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Kunematorpacdusi, oCHOBOII KOTOpOIl SIBJIsIeTCSI Ta e ¢o-
Torpacgusi, crajga pa3BuUBaTbcsl B KOHLE 19-ro croneTtus, u
MPUOPUTET B 3TOM 00JIACTU, MPUHAIIEKUT PYCCKUM YUYEHBIM
u wuzodOperarensiM. Crajgo AOKYMEHTATbHO W3BECTHO, YTO
n3ooperatenn H. A. JltooumoB u Y. A. Tumyenko 9 sHBaps
1894 roma ocyuiecTBWIM TIOKa3 TIEPBbIX KUHeMarorpaduye-
CKMX KapTWH, OINEpeauB Ha TOA C JUIIHUM (hpaHIy3CKUX
n3obperaTesieil, KOTOPbIM HE TaK JaBHO COBEPIIEHHO He3a-
CITyXKCHHO TPUMUCHIBAIIOCHh TEPBEHCTBO B 3ToM pene. M3Be-
CTHO TaKXe, 4YTO M JPYrMe KOHCTPYKTOPHI TOrO BPEMEHM —
N. Anosckuii, A. . Camapckuit u M. A. AKUMOB — ObUIH
JIeUCTBUTENIbHBIMU HOBAaTOPaMU, MOCTPOMBIIMMU TPUOOPHI ISt
CBEMKU KWHeMaTorpapuyeckux KapTUH W IS JEMOHCTpaluu
WX Ha 3KpaHe. B roapl coBeTckoil BiaacTu KuHemartorpadus
cTaja pa3BUBaThCsl ~ HEBUMAAHHBIMU TeMmIlaMu. ToBapwuill
CramuH ckazajl, 4ro «kMHO B pykax CoOBeTCKOil BJIacTu
MPEACTABISIET OTPOMHYIO, HEOLICHUMYIO CUITY.

O6namasi UCKIIOUUTETbHBIMU BO3MOXHOCTSIMU JTyXOBHOTO
BO3MENCTBMS Ha MaccChl, KMHO IIOMOraeT pabouemy Kiaccy u
€ro mNapTiyh BOCMIUTBIBATH TPYISIIIMXCSA B AyXe COLHAAIU3MA,
OpraHMU30BbIBaTh Macchl Ha OOpLOY 3a COLIMAINU3M, TMOJALIMAThH
UX KYJbTYpy W TIOJUTUYECKYI0 0O0EeCTIOCOOHOCTH».

CoBeTckoe TMpaBUTENbCTBO BBICOKO OLIEHWUJIO POJIb KUHE-
Marorpaduu Kak MOILUHOTO OpYIWS MacCOBOW MOJIUTUYECKON,
XyJIOXeCTBEHHOM W Hay4yHol mpomnaranabl. KuHemarorpadu-
yeckasl MPOMBIIIJIEHHOCTh B Hallleil cTpaHe Oorato ocHailleHa
MEePBOKJIACCHON OTEYECTBEHHOI CHEMOYHON M MPOEKIIMOHHOMN
armnapaTypoil, KMHOCTYIUSIMU, TIOCTPOCHHBIMU TIO TTOC/ICAHEMY
CJIOBY TE€XHUKHU, OIpOMHbIMU adbpukamMu U 3aBogaMu. Bo
BCEM CBOEW [NEesATENIbHOCTM pPAOOTHMKU KUHeMmaTorpaduu py-
KOBOJICTBYIOTCSI CjioBaMM  BeJqukoro  JIeHMHa: u3 BCex
WCKYCCTB IIJISI HAC CaMBIM BAaXHBIM SIBJISIETCSI KWHO.

HasBanue «kuHemaTorpacd» TMPOUCXOAUT OT JBYX Ipede-
CKMX CJIOB: «KMHEMaToC» — ABIDKEHME M «Ipado» — IINIIY.
Kunematorpa — aro npubop, 3anmuchiBalOIIMi ABUKEHUE
npyu momoiyd (poTtochéMKU. Kak Xe IpoMU3BOOUTCS «3aIlMCh»
NIBIDKEHUS?

K ynuBuUTENBHBIM  OCOOEHHOCTSIM 4YeJIOBEUECKOro, rJia3a
OTHOCUTCSI CBOWCTBO «3allOMWHaTh M300paxeHue». Bol 3Haere,
YTO €CIW TIOCMOTPETh AHEM Ha TMEPEIUIET OKHA W 3aKPBITh
Mocjie 3TOro TIJjla3a, TO M TIPU 3aKpbITBIX IJla3ax OydeT He-
KOTOPOE BpEMsSI COXPAHATBHCS M300pakeHWE OKOHHOTO Tiepe-
rera. ONBIT TOKA3BIBA€T, YTO KaK OB HM OBLUIO KOPOTKO
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LIBETOBOE BO3JIENCTBUE, U300pakeHWe B TIJ1a3y COXpaHseTcs
He MeHee OIHOI IIeCTHAAUATONW MOJM CEeKYHbI.

ITocMoTpuTe Ha KakoOW-HUOYIb ABWXYIIUKCS TpEeIMET,
HampuMmep Ha Oeryuiero yenoBeka. Ecimu Bel mpu stom Oy-
Jere ObICTPO MoOpraTth IJla3aMHu, TO BIevYaTJieHWEe HeIpephiB-
HOTO JBVIKEHMSI OCTaHETCSI TakKuM ke, Kak eciu Obl Bbl
CMOTpe/IM Ha TMpenMeT, He 3akpbiBasi I1a3. A MeXIy TeM,
korna Bbl 3akpbiBaeTe rjasa, MpeAMET IPOJOJIKAET Mepe-
JIBUTaTbCsl, HO Bbl aTOoro He BuauTe. B  MOMEHT ObICTPOTO
OTKpBbIBaHMS M 3aKpbIBaHMUS TJla3a MU300pakeHHe Ha 4YyB-
CTBUTEJIbHOI ceTYaToil 00O0JIOUKE ero MpakKTUYEeCKM OCTaéTcs
HeMNOABMXHBIM. B ciemyiolii MOMEHT IBMXKEHUSI OHO TaKXke
HETOJBMKHO, HO TMPEAMET HaXOAWUTCS YXe€ B APYroM IOJo-
KEHUM, OYeHb MaJIo OTJIMYalolleMCsl OT Mpenbimyiiero. bia-
romapsi CBOMCTBY TIJja3a <«3allOMMHATbh» W300pakeHUe BCe
OTIE/bHbIE MOMEHTHI NBWXKEHUS BOCIIPUHUMAIOTCSI HAMU Kak
HETIPepbIBHBIN TTPOLIECC.

Ha stom cBolicTBe Hallero riaza M OCHOBaHa BCS KWHeE-
Matorpadusi. KUHOCHEMOUHBIN ammapaT CHUMAaeT Ha TUIEHKE
MOC/e0BaTENIbHO OTIENbHbIE MOMEHTbl JABUXEHUS, MPUYEM
Ha KaXJIOM CHUMKE ABVIKYIIMICS TIpeaIMET HEIOABUXEH, OH
Kak OBl 3aCTbU1 Ha NaHHBIA MOMEHT. JlaJbHeHIIuii Ipolecc,
KaKk MbI 3TO ceilyac YBMAWMM, CBOAMTCS K OBICTPOMY ITOCJIENO-
BaTeJIbHOMY TIPOEKTUPOBAHWIO Ha 9KpaH BCEX OTAEIbHBIX
cHUMKOB. [lpu 3TOM UM co3ma€rcsi BIeYaTieHUE HeINpephiB-
HOTO JIBUXKEHUSI-

B xuHOCBhEMOYHOM ammapare ecTb U OObEeKTUB U 3aTBOpP,
Kak B OObMHOW (poToKamepe. OmHAKO MPOLIECC ChEMKU CO-
BepliaeTcss ocobbiM 00pa3oMm. IlocMoTpuTe Ha cxemaruye-
ckuit puc. 27. 3a oobektuBoM (1) mToMernaercsi pamka (2),
yepe3 KOTOPYIO MIPOXOOUT KMHOIUIEHKa (3). Mexmy oObeKTH-
BOM M pPaMKOW HaxOAMTCS BpalllalOIIMICS Kpyr C BbIpe-
30M (4). D10 TaK Ha3bIBacMBIil OOTIOPATOpP, BpallalOIIMIACS
3atBop. IIn€HkKa mpoxomut dYepe3 paMKy He IJIaBHBIM JIBH-
JKEHMeM, a cKaykamMy. MexaHu3M arnrmapara YCTpOeH Tak,
YTO KOTJa BBIPE3 BpalllaloIlerocs 3aTBopa HaXOAUTCS Mpo-
TUB OOBEKTUBA (3aTBOP OTKPHIT), TO TUIEHKA CTOUT HETO-
JIBIXHO B paMKke. B To Bpemsi, Korma 3aTBOp 3aKpbIT M CBET
OT OOBEKTMBA HE MajacT Ha IUIEHKY, CIICIMAJbHBIN IT0Ia0-
1M MeXaHU3M, 3aXBaTbiBasi OTBEPCTUSI TIO KpasM TUIEHKH,
MepeaBUraeT €€ Tak, 4To TpU CAEAYIOIIEM OYEepPEIHOM OTKpbI-
BaHMM OOBEKTHBA B paMKe OyldeT HaXOAUTbCS CBEXUM yda-
CTOK TUIEHKM, KaK TOBOpST, HoBbIi kaap. Ilpu Hop-
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MaJIbHOI CBhEMKE OTH TIEPEIBIDKEHUSI ITIOBTOPSIIOTCS JBa-
IHaTh YeThipe pa3a Kaxaylo cekyHmy. Kaxk Buamrte, yCTpoii-
CTBO KHHOAIIIapaTa OuYeHb HAIIOMMHAET YCTPOMCTBO CTAHKO-
BOTO TMyJieMéTa C TOM
pa3HUIIEl, 4YTO BMECTO
IMaTPOHOB IIOAAIOTCS HO-
Bble KaJpbl KUHOIUIEHKU,
a BMECTO BbICTpesia IIpo-
W3BOAMTCS ChEMKA.

IIpn cvEéMKe IBIKY-
LIerocsl  mpeaMmeTa Ha
KaxJIOM Kaape IIocje
TIPOSIBJICHUST MBI MOJTY4UM
OTHENbHBIE  ITOCTIeIOBA-
TeIbHbIE MOMEHTBHI IBU-
xeHus. IIpu aToM Bax-
Puc. 27. Cxema ycTpoiCTBa KHUHO- HO, YyTOOBI Ha KaXIOM

CHEMOYHOrO armapara:
1 — 00BbEeKTUB; 2 — paMKa; 3p— KMHOIUICHKA; Kaipe TIpeAMET  Tofy=
4 —BpamaroIuiics 3aTBOp YWJICA PE3KHMM, HE pas-
Ma3aHHBIM, JUIS  4Yero
3aTBOP KWHOKaMephbl JOJKEH OTKPBIBATHCS Ha Maylo OO0
CEKYHIIbI.

C mnojyyeHHOro HeraTMBa M3TOTOBJISIETCSl TTO3UTHBHBIM
OTITIEYaTOK Ha IIIEHKE. BDTO W eCTh KWHO(DUIBEM, KOTOPBINA
NpUMeHsIeTCs Ul IeMOHCTpauuu B KuHorearpax. OOpa-
3el] TakOW KWHOIUIEHKU TpuBeAEH Ha puc. 28. OO6patute
BHMMaHUE Ha TI0JIOKEHME TaHKa Ha KaXIOM W3 CHUMKOB.

Hdnsa nemoHCTpaumu (QWIBMOB Ha 3KpaHEe MIPUMEHSIETCS
KMHOITPOEKIIMOHHBII amrapar. MexaHu3M ero ouyeHb HarloOMH-
HaeT MeEXaHM3M KMHOCBEMOYHOIO armapara. 3AeCh eCTb U
00BEKTUB, W BpallalOIIMIACS 3aTBOP, W TPHUCIIOCOOICHUE TSI
MPEPHIBUCTOTO TIEPEABMKEHUSI KMHOIUIEHKW. PasHuiia b
B TOM, YTO B MPOCKLIMOHHOM amiapare Kaip HO3UTUBHOI
IUIEHKM, HAXOMSIIUICSI B paMKe, OCBELIACTCS C3aay CHUJIbHBIM
VMCTOYHUKOM CBeTa, OOBIYHO 3JIeKTpuueckou myrou IleTposa.
Kak m B 0OBIMHOM TNpOEKIIMOHHOM (oHape wim (POTOyBeIN-
yyTee, Ha BKpaHe II0JIydaeTcsl YBeJIMYEHHOEe M300paKkeHue
Kajzpa.

Yepes paMKy KUHOIIPOEKIIMOHHOIO arapaTa IUIEHKA IIpo-
XOAUT CO CKOPOCTBIO ABAJlIaTU YEThIPEX KaapoB B CEKYHIY.
Kaxnpiit pa3, Korma Kaap MeHSIETCSI, BpallaloIIuiics 3aTBOP
IepeKpbIBaCT CBETOBBIC JIydd M M300pakeHHe Ha SKpaHe McYe-
3aeT. Ho Onaromapst «3allOMMHAaHMIO» MBI HE OIIyIlIaeM
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OTHUX MNEPEPLIBOB, pa3B€ 4YTO €CJIM amImapar y>X OYE€Hb ILIOXO
OTPETYyJIMPOBaH. Kaxnoe nocjcayrouee I/I306pa)KCHI/IC CJIN-
BacTCd C TIpeablaylmimM, MW TIMPpEeIMET IIPEACTABISICTCA Ha

9KpaHe B HENpepbIBHOM JIBU-
SKEHUMU.

B coBpemeHHOIl KMHEMaTo-
rpacuu Bce IIPOLIECCHI—CBHEMKA,
MpOsIBJIEHUE, TleYaTaHUue U TMPOeK-
TUPOBAaHUE — MEXaHU3UPOBAHBI.
Bonbiiie  MamuvHBI  MPOBOIST
HETaTUBHYIO 3aCHATYIO IUIEHKY
yepe3 Oaku C MPOSIBUTENEM, TPO-
MbBIBAIOT U (PUKCHUPYIOT €€ M 3a-
TeM cymar. Jlpyrue MaliMHbI
KOIMUPYIOT C HEeraruBa COTHU IIO-
3UTUBHBIX (QWIBMOB U OCYyIlle-
CTBJISIIOT Bechb TIpOLECC MPOSIB-
JIEHUSL.

BcecropoHHsia  MexaHU3alUs
mmpolrecca  TPOM3BOACTBA  KU-
HO(UIBMOB  HEMaJlo  CIIOCO0-
CTBOBaJIA  TOMY, YTO  KHWHO
CTAJI0 MaccoBbIM U  JIOCTYII-
HBIM, TIOJIMTUIECKN YPe3BBIYAIHO
BaXXHBIM BMIOM HCKYCCTBa, HECy-
MM BEJIMKUE WIeW KOMMYHW3Ma
mmpokuMm MaccaM Crtpansl Cose-
TOB.

b. 3amennennas mpoexums
M 3aMelJIeHHAA ChEMKa

IIpencraBeTe cebe, YTO MBI
MIPOM3BOIUM KHHOCBEMKY IBUXKY-
Ierocsl mpeaMeTa €O CKOPOCThIO
He [BajgliaTAd 4YeThIpEX, a CTa
KagpoB B cekyHmy. Ecim mpoek-
THPOBaTh Ha 3KpaH IIOMTyYeHHBIN
(GuibM Cc Takoil ke CKOpOCTHIO,
TO HUKAKUX M3MEHEHMII B JBMXKE-

Puc. 28. Ob6paselr KMHOILUIEH-
KA C KaapaMu, Ha KOTO-
pPbIX CHATO TOCJIEIO0BaTEIb-
HOe TMepeMellleHne TaHKa

HUM 1ip€aMeTa Mbl HE 3aMCTHUM. Ho ecm OCYHICCTBUTL IIPO-

CKIINI0 C HOpMaJ'ILHOfI CKOPOCThHIO,

TO €CTb CO CKOPOCTbIO

JIBanLaTA YeThIPEX KaIpoB B CEKyHIY, TO MbI OygeM HaOo-

61



JaTh JIIOOOIBITHOE siBieHWe. Bce nBUXeHUsT MpeaMeToB Oy-
IyT TIOYTU B 4YEThIpe pa3za 3aMmeieHbl. MemieHHo Oyner
TiepeaBUTaTbCsl OETYIIMII YeIOBEeK, NajleKO BBICTABJISIS HOTU
Briepé€a. MemieHHO M TJIaBHO JIETUT py4yHas I'paHaTta; BUIHO,
KaKk OHa TIOBOpauMBaeTcs TMpM TOJETe; MEMJIEHHO TOJAHU-
MaloTCsI BBEpX OpBI3TM BOABI TIPU pa3pbIiBe CHApsia; MOXHO
JIETKO TIPOCJIEAUTh UX TPACKTOPUIO.

3nech Mbl MMEEM HOBOE CpPEICTBO paclo3HaBaHMS, TOY-
HOTO aHajau3a OBbICTPbIX ABMXKEHUM. 31ech CTajo JOCTYMHBIM
TO, YTO paHbIlle HE YJIaBIMBAJIOCH TIJIa30M. MOXHO Mpocie-
JINTh B3aMMOICHCTBME YacTei BEAYIIErOo OrOHb ITyJIeMETa
WM aBToMara, paboTy KJIanaHOB Y ABUTaTeNiss BHYTPEHHETO
CTOpaHusi, TPOKOHTPOJUPOBATH TOYHOCTb PabOThl OpPYyIUi-
HOro pacuéra u T. .

ITpuéMoM 3aMemsieHHOW MPOEKIIMM Mbl KakK Obl yBEIUYM-
BaeM TMPOMEXYTKU BPEeMEHU MEXAy IBYMSI COCEAHUMM TIO-
JoxeHussMi TipeameTta. HemapoMm  OBICTpYIO KMHOCBEMKY
Ha3bIBAIOT «IYIOil BPEMEHU».

TexHuueckue cpeicTBa 3aMeUIeHHONW TMPOeKIMU U Obl-
CTpON CBEMKU TOpa3lo IIHWpe, YeM MbI UX 3[eCh OIMUCAIIU.
CoBpeMeHHbIE CIelUaIbHble KMHOCHEMOYHBIEC amraparbl MO-
ryT mpom3BoguTh Oonee 10 000 cHMMKOB B cekyHmy. Oco-
ObIMM TIpHEMaMM MOXHO IOJYYUTb €lI¢ OoJiblliee YMCIO Kamd-
poB. B aTux ciyyasix menaroTcs DOCTYMHBIMU JJIsI CITOKOWHOTO
pacCMOTpPEHUsS] W UM3Yy4YeHUsI TakKue OBICTphIe IIPOIIECChI, Kak
MOJNIET TyJW, Pa3pblB CHapsiia, paspyllieHue YKpervieHUi.
[MpumeHsist 3TM TexHUYeCKUe TMPUEMBI, COBETCKHME BOEHHbBIE
WHXEHEepbl CMOITIM 3HAYWUTEIbHO  YCOBEPIIEHCTBOBATh U
VIYYIIAT HAIy OOEBYIO TEXHMKY.

TakoBbl BO3MOXHOCTM 3aMeIJIeHHON Tpoekiuu. Jlerko
MPEACTaBUTh cebe OOpaTHBIN ciydyall — 3aMelJIEHHYIO ChEMKY.
MHorue mpoiieccbl B MPUPOAE TMPOUCXOAIT YpPE3BbIYAHO
MemieHHo. Bo3bMuTe, HampuMmep, pa3BUTHE pacTeHUs. Y KOTro
XBaTUT TEPINeHUsT CMOTpeTb, HE OTpbIBas Ija3, MHOIME Je-
CATKA YacOB Ha BBIXOMSIIMN W3-TION 3€MJIM POCTOK, BbIpa-
CTAIOLIMII 3aTeM CTeOeslb M  PacCIyCKAIOIIWICS  ILIBETOK?
A Belb TOJIbKO TaKMM O0pa3soM U MOXHO TMOAMETUTb BCe
OCOOEHHOCTM M JAeTalu pa3BUTUS KaXJOW YacTh HJAHHOTO
pacteHus. MoOXHO, KOHEYHO, BpeMsi OT BpeMeHM ¢dororpadu-
poBaTh pacTeHMEe U 3aTeM, paccMaTpuBasi 3TU CHMMKU, CO-
CTaBUTh cebe MpeacTaBieHue o Tpoliecce pocTta. Ho KuHe-
Marorpagus Mo3BoJisIeT caenaTb BCE 93TO ropaszao Oosee
HATSIAHBIM U TWHAMUYHBIM.
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Okojio sillMKa C BBICAXKEHHBIMU CEMEHAaMU PpacTeHUi
YKPEIUISIIOT KUHOCBHEMOYHYIO KaMepy. ABTOMAaTUYECKOE TMpH-
CMOCo0JieHEe MPOU3BOIUT MEPUOAMUYECKH TOJbKO OAWH CHM-
MOK Ha IUIEHKE, CKaXeM, 4Yepe3 KaXIble JecsATb 4acoB.
Yepe3 HeCKOJNbKO Helesib padOThl aBTOMara Ha KUHOIUIEHKE
OymyT CHSTBI Bce TIOC/IeAOBaTelbHbIE 3Tambl Pa3BUTUS
pacteHusi. Ecnu Temepb Takoil KHMHOMWIBM MNpPOEKTUPOBAThH
Ha 9KpaH ¢ HOPMaJIbHOW CKOPOCTBIO, TO Mbl YBUIWUM 3ameyda-
TeJbHOE 3penuilie. PazaBuras Kycoukd 3eMJId, TOJHUMAETCS
BBepx pocTok. OH yBeJIMUMBAETCS Ha HaIllUX T[Jia3zax, Kper-
HET, BbIOpachiBaeT HOBbIe M HOBbIE JIUCTbSI UM, €CIM ChEMKa
MpoJoJKalach OOCTaTOYHO MOJTO, Ma€T OyTOH, KOTOPBIM Ha
HalllMX [Jla3aX pacKpbIBaeTcsl, IMpeBpalllasicb B I1IBETOK.

Takumm e criocodbaMu MOXHO ITO0Ka3aTh IPyrhe MeJIeH-
HbIC, HE 3aMETHBIE [T TJIa3a TPOLECCHI, HAIIPUMED, PacCIpo-
CTpaHeHUe pXXaBYMHBI [0 METAUIMYECKOW TMOBEPXHOCTH,
pa3MbIBaHUE BOMON THMAPOTEXHUYECKUX COOPYXKEHMil W T. 1.

9. IPNJIO2KEHUA POTOI'PAOUN

A. BosmymmHoe ¢ororpaduposanue

eorpapuueckass KkapTa IpeacTaBIsieT cOOOil YCJIOBHBIM pH-

CYHOK MECTHOCTHM, BUAMMOM Kak ObI C O4Y€Hb OOJIBIION BbI-
cotel. YuTaTenb, BeposSTHO, He pa3 oOpalllaJl BHMMaHME Ha
TO, YTO M3 OKHA CaMOJIETa WIM C BEPLIMHBbI BBICOKOI TOpPbI
MECTHOCTb, pacCTUJIalolIasiCs BHU3Y, OYeHb HAarlOMUHAET TIeo-
rpapmyeckyro kapty. COBEpIIEHHO €CTECTBEHHO BO3HUKAET
MBICJIb 00 MCITOJIB30BaHUM (hOoTOrpaMIecKoro arimapara s
M3rOTOBJICHUsI IUIAaHOB M KapT. M3o0peTaTenn mosarajiud, 4To
JUISL 3TOTO HYXKHO TOJIbKO TIOAHSITH (poToamrmapar Ha Ipu-
BSI3HOM BO3IYIITHOM IIape M ITPOM3BECTH HECKOJIBKO CHUMKOB,
KOTOpBbI€ B MajIbHEMIIEM MOXHO ObUIO Obl MPUMEHUTb B Ka-
yecTBe KapT. Ha camoMm Jmeie 3amada BO3OyLIHOTo ororpa-
(bvpoBaHUs oOKazajach 3HAYMTENBLHO OOJiee TPYTHOM.

®ororpacupoBanure ¢ BO3myIIHOro iapa B Poccum ObLIO
mpousBeaeHo B 1886 romy BosmyxormtaBateneM JI. H. 3Be-
PUHIIEBBIM, KOTOPBIN IOJb30BaJCs CIelUabHONW (oToOKame-
pOii, CKOHCTPYMPOBAHHON M M3TOTOBJICHHON PpPYKOBOIUTEIEM
dotorpadpmueckoro otmena PyccKoro TeXHMYECKOro oOOIe-
ctea B. U. Cpesnesckum. B 1898 romy pycckuii muzobpera-
teap P. 1O. Tuie cKoHCTpyMpoBald TI€pBbIii B MUpe CIie-
LAUIbHBIA ~ aBTOMATUYECKMKA  ammapar i BO3IYILIHOMN
doTorpacduu. DTOT ammapar COCTOSUI M3 ceMu (hoToarapa-
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TOB, KOTOPBIE OJHOBPEMEHHO ITPOU3BOAWIN CHhEMKY OOJIBIION
wiomwaau. OpuruHaibHas KOHCTPYyKUus Twuie aBa-Tpu He-
cdITKa JIeT Hasal OblUla «3aMMCTBOBaHA» HEKOTOPHIMHU aMe-
PYKAHCKUMU U HEMEUKUMU (UpMaMHU.

OcobeHHO MMPOKO BO3AyIIHasA (oTorpadus craga mpu-
MEHSThCSI B aBUAllMM. B Hayvasie JeBATUCOTHIX TOJOB PYCCKUE
WHXEHEPHl co3many aspodoToanmapaT I CaMOJIETOB, CHA0-
KEHHBIA mpuOopaMu JUISI PETMCTpalldM BBICOTHI, C KOTOPOM
MPOU3BOAWICSI CHUMOK, U BPEMEHU, B KOTOPOE OH ObLI IpO-
MU3BeIEH. DTOT aspodoToaniiapaT B OTIWYME OT BCEX MPEHbI-
IyIIMX 3apsoKaics He IIaCTUHKAMU, a IUIEHKOI.

Bo Bpems BoitHbl 1914—1917 TOmMOB Ha BOOPYXEHUM
aBMAllMM PYCCKOIl apMUM COCTOSUI  MOJIyaBTOMATHYECKMIA
aspocdoToaniapaT CUCTEMbl PYCCKOTO M300peTraressi IOJIKOB-
Huka B. Ilorre. [Io cBOoMM TaKTHMKO-TEXHUYECKMM CBONCTBaAM
OH JaJIeKO OCTaBJISUI 1103adu a’podoToaniiapatbl MHOCTPaH-
HbIX apMmuii. TakuM oOpa3oM, BO BpeMsl BOMHBI BCe KPYITHBIC
orepali  00ecreyrBaIMCh BO3AYIIHONW (hOTOpa3BeaKON st
BBISIBJICHUSI CHCTEMBI OOOPOHBI, KOHILIEHTpAlIMM OOEBBIX CHUJI U
TEXHUKW IIPOTUBHUKA U T. IL

B nepuon rpaxmaHckoit BoiHBI B COBETCKOM CTpaHe Yxke
CYILIECTBOBaM  IIKOJIbI, TOTOBSIILIME CIEIMATUCTOB (hOTO-
CITy>kObI 11T BoeHHO-BO3MymIHBIX cwvil. BosmymrHas ¢ortopas-
BelKa OKa3biBajla OIPOMHYIO TIOMOIIb OOEBBbIM IEHCTBUSIM
KpacHoii Apmun mpoTuB OejlorBapAeiiieB W  WHOCTPAHHBIX
WHTEPBEHTOB.

Bonpimmx ycnexoB mocTuria aspodoTochéMKa B IIEpUOL
MHPHOIO COLIMAIMCTUYECKOTO CTPOUTENIbCTBA B CBSI3U C 3a-
JadyaMu pa3BUTHUS HApPOIHOIO XO3SMCTBa.

B coBepllleHCTBOBaHMM METOIOB a3pO(POTOCHEMKM OO0JIb-
II0e y4yacTue NPUHMMAeT TpaxaaHcKas aBUallusl, paboTy KO-
TOpPOIl B 3TOI 00JacCTH OOECIICYMBAIOT CO3JAHHBIC MOIIHEIE
ONTUKO-MEXaHWYeCKre U (poToxmmMmieckre 3aBoibl. B coBer-
CKOIl Hay4YHOM JINTEepaType MOSBISIOTCS KaIlUTaJbHBIE TPYIbI
II0 TEOPETHMYECKMM M IIPAKTUYECKMM BOIIPOCAM BO3IYLIHOTO
dotorpadpupoBanus B. @. Haiinénosa, H. TI. Kemib,
I1. TI. CokonoBa M Opyrux.

B ronpl Benmukoit OreyecTBeHHOII BOWMHBI TEXHUYECKUN U
TEOPETUYECKUIT YPOBEHb COBETCKMX Pa0dOT B 00JIACTU BO3MYIII-
HOil bororpapmu OCTaBWJI NaJIEKO 3a CO0OM WMHOCTpaHHBIC
JocTuxkeHus.  Aspodortociayk6a BoeHHO-BO3OYIIHBIX CHJI
I0JIb30BaJIach amllapaTypoii, M3rOTOBJICHHOII Ha OTEYCCTBEH-
HbIX 3aBOJlaX M3 OTEUECTBEHHBIX MaTepuaysioB. Bricokoe Ka-
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YECTBO IPUOOPOB IIOMOraji0 HAIIMM JIETYMKAM C YeCThIO
BBITIONHATh 3aJlaHUsI KOMaHAOBAaHMSI O BO3MYIIHOM pa3BelKe.
CHUMKU, TIOJTydaeMble TIpYM TIOMOIIM OTEYECTBEHHOM amIapa-
Typbl, ObUIM HACTOJIBKO COBEPIIEHHBIMHM, 4YTO IIocie OTO-
rpaMMETPUYECKOM 00pabOTKM maBal M KOOPAUHATBI apTUI-
JICPUMCKMX 1IeJIeid, U CXeMbl pa3BeldKu, W Tomorpaduyeckue
KapThl.

dotoanmnapar ais1 Bo3aylIHoro ¢ororpadupoBaHUs HIpe-
CTaBJISIET COOOI CIIOKHBIN aBTOMaTW4yeckuit Tpuoop. K or-
JIENbHBIM YacTSIM alllapara IpeabsBIISIOTCS OYeHb BBICOKHE
TpeOOBaHUSI.

OOBEKTUB TakOil KaMephbl IOJDKEH JaBaTh M300paXkeHHe
oosplIoro ¢opmara, TO €CThb, KaK 4YMTaTelb yXe 3HaeT, OH
JIOJKEH ObITh UIMHHOGOKYCHBIM. OT 00BEeKTHBa TpeOyeTcs
oonpmias cerocusna (ot 1 :2,5), 4yToOBI OOEcIieYnBaTh BO3-
MOXHOCTb KOPOTKMX OSKCIO3MLMI TIpM CchéMKe (oT '/, ce-
KYHABl M MEHBIIE), HEOOXOOMMBIX IIpd OOJIBLIOM CKOPOCTU
IBMKeHUsI camoiiéta. OH JO/KeH OBbITh OYEeHb COBEpILCH-
HbIM, TO €CThb JaBaTh MaKCUMaJIbHO pE3KUE U300paKeHUs
MPEAMETOB, YTO HEOOXOMMMO IJISi MX JaJbHEMIIEro pacmo-
3HaBaHUSI.

Takoil 00bekTUB ObLT co3gaH JiaypeaToM CraauHCKON
npeMmurd M. M. PyCMHOBBIM M TIOIYYWJI IIMPOKOE pacIpo-
CTpaHeHWEe B BO3myIIHON (QoTtorpadmn. 3aBogka M CITyCK
3aTBOpa, IEPEABMIKEHME IUIEHKM — BCE 3TO IOJIHOCTBIO aBTO-
MAaTU3MPOBAHO, YTOObI HE OTBJIEKATh BHUMAaHHUE JIETYMKA U
HE OTHMUMaTh y Hero BpemeHu. Kamepa njis BozmyuiHoro ¢o-
TorpachMpoBaHUs OTJIMYAETCSI OT OOBIMHBIX (DOTOAIIIAPaTOB
TE€M, YTO y He€ HeT IIPUCIIOCOOJICHUI IJIsi HAaBOAKM Ha (DOKYC:
O0BEKT CHEMKM HaXOOWUTCS BCerna AajlekKo, TaK KakK (poro-
rpacupoBaTh TMPUXOAUTCS C OOJBIIONW BBHICOTHI.

Ha puc. 29 wusobpaxéH coBeTckuii' aspodoroamnmapar
A®A-33. OH coctoutr u3 ¢oroycTaHoBKM (rmoactaBku) (1),
Ha KOTOpOM yKpeIleHa Kamepa, KamMepHoil yactu (2), o0ObeK-
TUBHOU 4Jactu (3), B KOTOpO HaxoAsTcs oObEKTUB U 3aTBOpP,
1 KacceTbl (4). OtmenbHBI MexaHuU3M (5) ympaBisieT 3aBOJI-
KO M CITyCKOM 3aTBOpa U mepeiBikeHueM TUIEHKU. OH Xe
MPUBOOUT B JBIKEHHE MAaJEHbKYIO BO3IYXOOyBKYy (6). D10
CTpaHHOE Ha TIepPBbI B3TJISLA TMPUCIIOCOONEHUE CIIYXXUT IS
NPUXXUMAHUS TJIEHKA B MOMEHT ChEMKHU CXXaThbIM BO3IYXOM K
CIIeIMAIBHOMY CTOJIMKY. B 3TOM ciydae moBepXHOCTb IIEHKHU
JIeJIaeTCSl COBEPIIEHHO POBHOM, 4YTO 4Ype3BBIYAHHO BaXXHO
JJIS TIOJIyYeHMSI Pe3KOro M TOYHOro cHuMKa. DoroarmapaT
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A®A-33 — monHBIE  aBTOMAT; Oydydyu TpUBEAEH B JeH-
CTBUE, OH MOXET JieJIaTb OT OJHOTrO /0 MITHAALIATU CHUMKOB
B MUHYTY.

DKCIMOHMPOBaHHAs IUIEHKA TIPOSIBISIETCS B CHeLUalb-
HOM TIpUOOpe, W C TMOJyYEeHHBbIX HEraTUBOB I€UATAIOTCS TO3U-
TUBBl Ha (poToOymare. Takoi (DOTOCHUMOK U CIYXKMUT (hOTO-

noHeceHueMm. /[l moHece-
4 HMSI O KaKOM-HUOYIb OTHOM

BOEHHOM OOBEKTE  4YacTo

ObIBAa€T JOCTAaTOYHO OU-
2 HOYHOTO CHWMKA.

Ho kxak ObIThb, eciu He-
obxomuMmo  coTorpacdupo-
BaTb  OOJBIIOM  y4acToK
MECTHOCTM, B  HECKOJbKO
COTEH KBaJIpaTHBIX KWJIO-
MeTpoB? YToOBI He Teperry-
TaTh CHUMKHM TIpU MX CKJa-
IbIBAHUM U HE HCKa3UTh
MacmTaboB M300paxXeHus,

. ChEM MPOU3BOIIT Clie-
Puc. 29. Coperckuii anmapaTr st LHKI/}IIM og A30M
BO3IYILIHOTO doTorpacdupoBaHust Ayto . p
ADA-33: CaMonér wunmér 3amaH-
I — dotoycranoBka; 2 — kamepHas 4acth; HBIM KYpPCOM, U (I)OToaHl'la—

3 — oOBbekTMBHAs ~ YacTh; 4 — Kaccera;
5 —MexaHu3M yIpaBJIeHUsT 3aTBop0M 6—po3. PAaT ABTOMATUYCCKU IIPOU3-

JLyXOIyBKa BOIUT CHhEMKY C TaKOMl CKO-
pOCTBIO, 4YTOOBI  TIOJTyYEH-
HbIE CHMMKU HECKOJIbKO TIepeKpbIBAJIX ApPyr nOpyra, TO
€CTb, YTOOBI Ha KaXIOM TOCJIEOYIOIIEM CHUMKE BBIXOIMIIA
4yacThb MPEIMETOB, MMEIOIIAsCS Ha TMpenblayiieM. 3aTeM ca-
MOJIET MPOXOAUT KypcoM, MapasuieibHbIM TiepBoMmy. Ternepb
¢otorpadupoBaHre TIPOM3BOIUTCS TaK, 4YTOOBI ITIOCJIEIOBA-
TEJbHbIE CHUMKM HE TOJIBKO I€PEKPBIBAIM APYr Apyra, HO W
3aXBaThIBaJIM 4aCTb OOBEKTOB, MOJYYEHHBIX MpPU ChEMKE Ha
MepBoM Kypce. ['OTOBble CHHUMKHU CKJIaAbIBalOTCSl TaK, YTOOBI
JIMHUM Ha MECTHOCTU (IOpOTM, XKeJIe3HbIe IOpOTu, pPeKu
U T. M.), OOpbIBaIOIIMECS HAa OIHOM CHHMKE, MPOIOJIKAIUCH
Ha gpyroM. B 3ToM ciydyae MOXHO OBITh YBEPEHHBIM, YTO
CHUMKM He OymyT TepemyTaHbl M MacluTabbl He OymyT HcKa-
JKEHBI.
HyxHo, omHako, 3aMeTUTh, 4YTO TIPM BO3AYIIHOM (HOTO-
rpacMpoOBaHUM HEBO3MOXKHO ITOJIyYUTh BCE CHUMKHU TaKMMU,
YTOOBI TPU CKJIAAbIBAHMKM OHM Cpa3y AaBald TOYHYIO KapTy

66

i \Ilmh ”I I

iMMWW mh

e Nllllll“llilll“l"
¢ o

@ J
“Wuumu

I




MecTHoCTH. Jleso B TOM, 4TO, BO-TIEPBBIX, BbICOTA, C KOTOPON
MPOU3BOAUTCS ChEMKa B TMOJETE, BCE BpeMsl MEHsIeTCS M, BO-
BTOPBIX, CAMOJIET HMKOINA HEe HAXOOUTCS B CTPOrO TOPU30H-
TaJbHOM NOJNOXeHMH. M TO M Ipyroe HECKOJIBKO MCKaXaroT
eHUMKU. [losTomy nJisg MOJydeHUsT TOYHON KapThl MECTHOCTH
HEraTWBBl MPOXOIAT CJIOXHYIO 0OpabOTKYy TIpYM ITOMOIIU
MpUOOpPOB, Ha3bIBaeMbIX (hoToTpaHchopMaTopaMu. Teopus
(otatpaHchopMupoBaHuss a’3pooTOCHUMKOB Oblia pa3pabo-
TaHAa B  KOHIIE  MPOILIOrO  CToJeTHs  MpodeccopoM
B. ®. Haiin€HoBbiM. [Ipu 3T0#1 onepal CHUMKU HECKOJIBKO
YBEJMYMBAIOTCS WM YMEHBINAIOTCA, YCTPAHSIOTCS MCKaXe-
HMSI, TIOMYYEHHbIE MPU ChEMKE C HAKPEHUBIIETOCs CaMOJETa,
u T. O. TonbKo Temnepb CIOXEHHbIe BMECTE OTIEYaTKU HamyT
TOYHOE M300paKEeHWE MECTHOCTU. DTO u3o0paxkeHue Oyner
BCe Xe OTINYAThCS TEM, YTO Ha HEM He O00O03HAYCHBI BBICOTHI
M HU3MEHHOCTU, KaK Ha HACTOSIIEN KapTe.

Ecnu B ycloBHSIX BOEHHOTO BPEMEHM BO3AYIIHYIO ChEMKY
HY’)KHO TIPOM3BECTM HOYbIO, TO C caMoJjEéTa cOpachIBalOT
OCBETUTEJIbHYI0O OOMOy, 3aKMTAIOIIyIOCs Ha 3aJaHHOI BHI-
cote. M3BecTHBI M Apyrue crocodbl HOYHOro ¢otorpadupo-
BaHUs, pa3paboTaHHbIE COBETCKUMU YUEHBIMU.

OrpomMHoe 3HaueHUe uMeeT BozaylHas ¢oTorpadusi B
MHPHOM CTPOMTENbCTBE Halllelt cTpaHbl. [lpu e€ momolm Ko-
PEHHBEIM 00pa3oM O0JieT4yaeTcsl M3rOTOBJICHME IIJIAHOB M KapT
MecTHocTU. BoznyiHas ¢otorpacdusi urpaetr OOMbIIYIO POJib
B T€OJIOTMUECKMX pa3BelKaX, TaK KaK OHa TI03BOJIsIeT OOHa-
PYXUTb BBIXOABI TOPHBIX IMOPOA Ha  TOBEPXHOCTb 3EMIIM.
AdpO(POTOCHUMKM ITOMOTAlOT OCYIIECTBICHUIO CTaJIMHCKOTO
IUlaHa MpeoOpa3oBaHUsl MPUPOAbl — CO3MAHMIO JIeCO3allUT-
HBbIX TOJIOC Ha MpocTopax Haieil PomauHbI.

b. JemackupoBanre npu nmovonm ororpacdum

Bbl yxe 3Haete, uyto oTorpauueckue SMYIbCUU YyB-
CTBUTEJIbHBI HE OJMHAKOBO K JyyaMm Bcex LiBeToB. Eciu B
SMYJILCUIO TIJTACTUHKUA BXOAUT HWYEM He oOpaboTaHHOE Opo-
MHUCTOE cepedpo, TO Takas IUTaCTMHKa OymeT 4YyBCTBUTEJbHA
Oosble Bcero K roiayoomy msery. Ha He€ mouyru He OydeT
JeCcTBOBaTh KpacHbIN 1BeT — M KpacHoe M 4E€pHOE TOJOTHO
nojsyyarcss Ha ¢oTtorpacduu oauHAKOBO ue€pHbIMU. OnuHa-
KOBO OenbIMM BBIMOYT M Oenas IMmajaTka M Troiyooe HeOo.
A Beib TonyOool M Oeblil 11BeTa, KakK TOBOPST CIELHATUCTHI,
WMEIOT Pa3HYyI0 «CBETJIOTY»; TOJNy0Oil Bcerma TemHee Oeyoro.
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Hauunaromero gororpacda He O4eHb CMyIIaeT Takas He-
MpaBWibHas Tepefaya OTTEHKOB, OCOOEHHO €CuM OH 3aHU-
MaeTcsl mopTpeTHOil ¢ortorpadueii. Ho B TexHmyeckoil u
XyIOXKEeCTBEHHO! (oTorpadun K CHUMKY MPEIbSBIASIOTCS TO-
pa3no Ooinplne TpeOGoBaHUS. BcCIOMHUTE XOTS OBI O IIBETHOM
ororpaduu, o momyyeHUH TPEX UBETOAETEHHBIX HETaTUBOB.
Tyt yX 00s3aTelbHO KaXIblii LBET MOJKEH JaBaTh pa3iny-
HOe TIOTeMHEHUe IJIaCTMHKMU, WHaye LBeTHas1 (ororpadus
Obl1a Obl HeocyllecTBMMa. Bor Takasi m3OupaTenabHas 4yB-
CTBUTENBHOCTh (hoTorpadMueckKux dSMYJIbCUMl K JyyaMm pas-
HOTO 1IBeTa M MOXET ObITb MCMOJb30BaHA IJISI OCOOBIX CITy-
YaeB ChEMKMU.

Bo3pmuTe cuHMii KapaHAall W HamuiouTe Ha Oymare
HecKoJibKo cJioB. Ilocie 3Toro KpacHbIM KapaHAalloMm MAO-
BOJIbHO TIJIOTHO 3alITPUXYTEe HAIMMCAaHHOE TaK, YTOObIl HUYETO
HeJib3s Obulo mpodecTh. Ho, oka3wpiBaeTcs, 3allITPUXOBaHHbIE
OyKBbI MOXHO cZejlaTb BUIMMBIMM, €CJM MCIOJb30BaTh CBOWi-
cTBa cBeToUIbTPOB. [locMoOTpUTEe Ha HaNMUCaHHOE TIpU Sp-
KOM CBeTe yepe3 KpacHoe CTeKJio U Bbl CHOBa cMoxeTe pas-
JuuTh OykBbl. Iloyemy 3TO mpoucxomut?

Ot m300paxkeHUsT Ha Oymare OTpaxkaloTcsl JIydd M Kpac-
HOro M cuHero 1Beta. Ho mepBble CBOOOIHO MPOXOMAT 4epes
KpacHOE CTeKJIO, WU KpacHasl IITPUXOBKA KcCue3aeT Ha OeoM
¢oHe Oymarn. CuHMe Xe Jydd 3aJepXKUBAIOTCSI KpPacHBIM
CTeKJIOM, W T03TOMYy Ha MecCTe HamucaHHoro Bbl Bumgute
MOYTU YEPHBIE OYKBEIL.

MpbI Tipofenany 3TOT OMbIT, HE MPUMEHsIsl HUKaKol (oto-
rpacduu. Ho dororpaduueckasi miacTUHKa MOXET OBbITh clie-
JlaHa HEU3MepUMO 0o0Jiee YYBCTBUTEJIBHOM K OMNpeaeJEHHOMY
1IBETY, YeM Haill Tja3. M 1osToMy, MOBTOPWB TOT K€ OIIBIT
¢ (oroannaparoM, MaHXPOMAaTUUYECKON IJIACTUHKOW M Kpac-
HBIM CBETOMWIBTPOM, MBI MOIYYWMIM OBl TOpa3mo Jydllve
pe3yabTaThl.

ITpumeHsiss cnielMaJbHO OYYBCTBJIEHHBIE TUIACTUHKU U XO-
JIOIIO MOAO0OpaHHBbIE CBETOMWMIBTPHI, MOXHO TakKUM OOpa3oM
paci@poBbIBaTh CTapble JOKYMEHTBI, 3alladyKaHHbIE W 3au-
Thle ApYyrMMU yepHuiaamu. OT 30pkoro riasa doroarnrmapara
He YKPOIOTCSI W BCSIKME TMOANENKM M TIOAYUCTKM Ha Oymare,
MOTOMY 4YTO TIOACKOOJIEHHOE MECTO OTpaxkaeT CBET COBCEM
MMO-MHOMY, 4YeM 4YucTasi Oymara.

B wHacrogmiee BpeMs  ¢dororpadmIecKMM — CITOCOOOM
yaaétcsi oOHapyXXMBaTh NaXe cTapble KapTUHBI, TOBEPX KO-
TOPBIX MMEETCS XKMBOMUCH 0oJiee TO3MHETO IMPOMCXOXKICHMSI.
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B 1894 rony pycckuii dororpad E. @. BypuHckuii mmpuMeHsII
crocod monobHoil dororpadudeckoit  paciidpoBKU  TOKY-
MEHTOB, HaNMCaHHBIX ellle B 13-M Beke, MOJYUCTePTHIX, BbI-
LIBETIIMX U TMPEACTABISBIIUX COOOW TMPAKTUUECKU HEBUAMMbIE
MUCbMEHa.

IIpn momoim ¢dororpacdu MOXHO OOHApyXMBaTb Mped-
METhI, 3aMacKMpOBaHHbBIE IION IIBET MeCTHOCTM. BbI 3HaeTe,
YTO TMOAXOsIlAasl IO LIBEeTY 3eJ€Has Kpacka CIYXUT XOpo-
IIMM CPEICTBOM IS MAacKMPOBKM OOBEKTOB B  3€JICHM.
MoXHO TakK XOpOLIO MOomo0paTh LIBET, YTO HUKAKOW HalIo-
JaTesib Jaxxe B OMHOKIb HE CMOXET pPas3JuyuTh 3aMacKUpO-
BaHHOoro mnpeamera. Ho  ¢dororpaduueckas rmiacTuHKa
ropasgo 0Oojiee UYyBCTBUTEIbHA K pa3IMUYHBIM  OTTEHKaM
3eJIEHOrO 1iBeTa, 4YeM Hail rias3. JIBe 3eléHble KpacKwu,
Kaxyliygecs: HaM OAMHAKOBBIMM, Ha CaMOM Jejie TO-pPasHOMY
OTpaXawT JIyud CIeKTpa, U BTO celivyac e OOHapyxKUTCS
MpU ChEMKE Ha CIEUMaJTbHO OYYBCTBIEHHBIX (DPOTOIIACTUH-
Kax. Takum oOpa3oMm, TOIbKO (oTOpa3BeaKka MOXKET
PacKphITh TIIATEJIbHO 3aMACKMPOBAHHbBIE OOBEKTHI.

Hamr rna3 BuaMT He BCe Jydu CIEKTpa, a TOJbKO Kpac-
HBIA, OpaHXXeBBIN, XKENTHIN, 3eAEHBIN, TONy00M, CMAMIA 1 pro-
JIETOBBIM. YU€Hble NAaBHO YXe 3HAIOT, YTO, KPOME BHIUMBIX
JIy9eil CITeKTpa, CYIIEeCTBYIOT M HE BMIMMBIC IIPOCTHIM IJIa-
30M— YyJbTpadUoJIeTOBbIe M MH(ppaKpacHble JIy4u. YJIbTpa-
(roeTOBBIC JIydM OYEHb AKTUBHBI B XMMHWYECKOM OTHOIICHUU
U CUJIbHO AEHCTBYIOT Ha (oTtorpadudeckue smyiabcuu. Cyle-
CTBYIOT CBETO(WJIBTPH M3 OYeHb TEMHOIO CTEKJIa, IIOYTH
LIEJTMKOM 3aJepXKUBAIOIIME BUAUMBIA CBET, HO IPOITyCKalo-
mye yabrpaduoieToBele Jydn. Ecim  depe3 Takoe CTEKIO
JIOJITO CMOTPETh HAa WUCTOYHUK YJIbTPadUOJIETOBBIX JIyyeil, Ha-
MpUMep, Ha COJIHIIE, MEAWIIMHCKYIO KBaplEBYIO JIAMITY, IYTY
9JIEKTPOCBAPOYHOIO amrapara, TO MOXHO OYeHb CWJIbHO TO-
BpeouTh cebe IJIa3a, XOTSI MCTOYHMK CBeTa OyoeT IIOYTd
COBCEM HEBUIIUM.

HMHudpakpacHble Jydyud B OOJBIIOM KOJWYECTBE WCIyCKa-
I0TCSl HaKaJIEHHBIMU TIpeaMeTaMyd WIM JaXxe CUJIbHO Harpe-
TBIMU TeJlaMU, KOTOpbIe ellleé He cBeTATcs B TemHote. PoTo-
rpacduyeckasi TUTAaCTUHKA MOXET OBbITh OYYBCTBJEHAa M IO
OTHOIIIEHWIO K WH(ppakpacHbIM JyyaM. Ha Takoii miacTuHKe,
MOJIB3YSCh CIELMAIbHBIM OOBEKTMBOM, MOXHO coTorpadu-
poBaTh B TIOJIHOM TEMHOTE, HampuMmep, TOpsSYMil JBUTATENb
aBTOMAIIMHBI. MOXHO B TIOJIHOM TeMHOTe cdoTorpadpupoBaTh
JIIO0OBIE TIPEIMEThI, «OCBETUB» WX HEBUAMMBIMM WHGpaKpac-
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HbIMU JydyaMU, HampuMmep, IIpyM IIOMOIIM IIPpOXKEKTOpa, 3a-
KPBITOTO TOHKOW, HEMpPOHWIIAEMOU ISl BUIMMOIO CBeTa 300-
HUTOBOM 3aCJIOHKOM.

®otorpauueckue IUIACTUHKM, OYYBCTBJIEHHBIE II0 OTHO-
IIEHWI0O K WH(ppPaKpacHbBIM JIydaM, HaxodsdT cebe IIUpPOKoe
MPpUMEHEHUE B BO3AYLIHOW (oTrorpaduu, Tak Kak OHM MaJio
YYBCTBUTEIBHEI K TOJMYOBIM JIydaM, BCETIa MEIIAoIM IIpH
Ccb€MKax Takoro poga. Ha Takmx IJIaCTUHKAaX M IUIEHKaX
MOXHO IIOJy4aTh YETKME CHMMKM C OOJIbLION BBICOTHI, 4epe3
roiyoylo AbIMKY M TyMaH, TO €CTb B TaKMX YCJIOBHUSIX, B KO-
TOPBIX OOBIYHBIC TIITACTUHKM COBEPIICHHO HE IPUTOMHEI.

3AK/IIIOYEHUNE

9TOM KHUXKE YMTATENIb NMO3HAKOMMJICS C TeM, KakK TOy-

yaeTcsa ororpadpuueckoe m300pakeHWe, KaK YJEHBIC
MPUIYMAIN CIIOCOOBI 3aKpeIUIEHUSI 3TOro M300paXkeHUs, Kak
npousBoIsITcs ¢ororpadudeckrie Marepuanabl U KaK YCTPOCHBI
¢oToanmaparsl.

Y nac, B Coerckom Corose, ¢ortorpadusi mojaydmia Ha-
CTOJIbKO IIIMPOKOE Pa3BUTHE, YTO IIEPEYUCIICHHBIC BOIPOCHI,
BEPOSITHO, He ObLIM OYECHb CJOXHBIMM ISl YUTATENsI, WCKITIO-
yasi, MOXeT OBIThb, OIMMCAaHME CII0COOOB IIBETHOM (oTorpaduu.

INepcnextnBel pa3Butust portorpadun B CoseTckom Corose
OrpOMHEI. M3 3TOi1 KHWKKM 4YWTaTeNbh y3HAJ TOJBKO O HEKO-
TOPbIX IIpUMEHEHUsIX (oTorpaduu — BO3MYIIHON (hoTOrpa-
¢uu 1 nemackupoBaHuu. Ho dororpadus ucnonbyercs: eme
BO MHOTMX OTpacjsx 3HaHMS. Bo3bMEM, Hampumep, acTpOHO-
mmo. Tenmeckon, CHaOXEHHBIN (ororpadmyeckoit Kamepoit,
SIBJIIETCS. MOIIHBIM MHCTPYMEHTOM [IJISI M3YdeHUsT OeCKOHeY-
HbIX TIPOCTPAHCTB BCeJeHHOW. JleliCTBUTENIbHO, HaliEKue
3BE3bI, KOMETHI M IUIAHETHI, HE pa3IMYMMbIe YeJIOBEUCCKUM
IJIa30M Jaxe B TEJIeCKONI, IIpM O4YeHb IIPOAOLKUTEIEHOM
BO3ICICTBUM Ha (DOTOIUIACTMHKY OCTaBISIOT Ha Hell clied U
TakKUM 00pa3oM JenaloTcs AOCTYIHBIMM  JUISI  W3Yy4YeHUSI.
MoxHO cKazaTh, 4TO 3BE3gHasg (oTtorpadust B CHIbLHEHIIEH
CTEIIEHM pacllMpWia HAlll 3HAHMS O BCEICHHOIA.

IIpumenenne dororpacdum caenaanso BO3MOXHBIM H3yde-
HUE CTpOEHMSI Marepuu. B Hacrosinee BpeMsl MpW ITOMOIIU
CIelabHBIX TTPUOOPOB, B KOTOPBIX Y3KUI ITy4OK PEHTIEHOB-
CKMX JIydeil TIpOITyCKaeTcs depe3 KPUCTAI MCCIeIyeMOro
BEILIECTBA, MOXHO IIOJYYWUTb KApTUHY PaCIIOOXEHUS aTOMOB
B 3TOM Kpuctaie. Ho peHTreHOBCKME JIydd HEBUIVMEBI, U
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37ech Ha TIOMOIIb OMNSTH-TAKM TIpUXOmUT ¢dororpadus. PeHT-
TEHOBCKME JIy4d, IIpOXOds dYepe3 KpUCTaUl, OEMCTBYIOT Ha
CBETOUYBCTBUTEJIbHBIN CJIOH, U Ha (POTOILUIACTUHKE ITOJy-
yaeTcsl CJOXHOE W300pakeHWe U3 IISITeH WIM TMOoJ0C, pac-
M pOBBIBas KOTOPOE, YIEHBIE MOIYT TOYHO HM3MEPUTH pac-
CTOSIHUSI MEXIy aToOMaM{ B KPHUCTAUIMYECKOM BEILECTBE.

M3mepeHne pacCTOSIHMSI MEXIy 3BE3IaMH U PacCTOSHUS
MEXIy aToMaMyd — BOT KaK IIUPOKO IIoje AeSTeIbHOCTU
HcclieAoBaTeNIell, MpUMeHSIonMX ¢oTorpaduio!

®dotorpauueckass Kamepa JIETKO MOXET OBITh IPHUCIIO-
co0eHa K MHMKPOCKOITy, M TOIZa €CTeCTBOMCIIHITATEIb HMMEET
BO3MOXHOCTh 3aledaTjieTb Ha (POTOIUIaCTMHKE CBOeoOpas-
HBIii MuUp OakTepuii M MHMKpPOOOB, CTPOCHHME >KHUBOTHBIX M
pPacTUTEIbHBIX KJIETOK M TKaHe. DTo mpuMeHeHue ¢oTorpa-
¢y HocuT HazBaHMEe MMKpPOOTOTrpadum.

OueHb YaCTO MMKPOCKOII COCOUHSIOT C KHMHOCHEMOYHOI
KaMepoit; Torga BCS XM3Hb M NBMXXKEHHUE MeJIbYaillliX opra-
HM3MOB MOIYT OBITh CHSThI Ha KMHOIUIEHKY M ITPOAEMOHCTPU-
poBaHbI Ha BKpaHe IS OOJIBIION ayIuTOPHMN.

Yuratenb yxXe 3HaeT, KaK COBEpIIaeTcs KWHOCBhEMKa U
MpoeKisg Ha 3KpaH. Ho Bemp Bce HalM COBpeMEHHBIE KWHO-
(pmIBMBI — 3BYKOBBIE, KaK e IIpM IIPOSKIMM BOCIIPOM3BO-
IUTCS 3BYK? 31ech Ha IOMOILb IIPUXOOUT OISITb-TaKd (hOTO-
rpacusi.

3ByKOBBIE  KOJIeOaHUsI, KOTOphIe IIPOM3BOAUT  TOJIOC
aKTépa, TOBOPSILEro Ilepen MUKPO(POHOM, IIpeoOpasyloTcs B
9JIEKTPUYECKUE KOJIeOaHUs. DJIeKTpUdYeckre KoyieOaHUs BO3-
JNEUCTBYIOT HAa MEXaHMU3M, MEHSIOIIMA IIUPUHY IIEIA, 4Yepe3
KOTOpYIO TIPOXOOWT Y3KWi ITy9OK CBeTa, ITafalolIvii Ha IBH-
KYIIYIOCS CBETOYYBCTBUTEIBHYIO KWMHOIDIEHKY. Tak Kak IIm-
pUHa TIy4yka CBeTa MEHSETCS C TaKOl Xe 4YacTOTOM, YTo U
3BYKOBBIE KOJieOaHWsI, Ha TUIEHKE IOcie €€ IMPOSIBIEHUS TI0-
JIydaeTcsl 3yOdaras JIMHUS — poTorpachmdueckass 3aluch 3BY-
KOBBIX KOJIeOaHMIA.

Ha xuHOII€HKe 3Ta 3aluch pacIoioxeHa COOKYy OT CHs-
THIX KaJpOB M HAa3bIBaeTCSl 3BYKOBOM HOPOXKON WM (DOHO-
rpammoii. Kak ke Temepp IIpeBpaTUTh 3Ty 3allliCh CHOBAa B
3BYKOBBIE KOJI€OaHMA? DTO OENaloT CIACOYyIOIIMM  00pa3oM.
Bo BpeMs mpouLMpoBaHUSI KMHOKAPTUHBI 4Yepe3 3BYKOBYIO
JIIOPOXKKY TPOITYCKAIOT TOHYAMINMI JIyd cBeTa. 3yOdaTasl JIu-
HUS (OHOrpaMMBI, TIepeceKkas Jyd, MEHSEeT ero WHTCHCHB-
HOCTh. Takoil «KoOIeOMoOIIMiics» JIyd mamaeT Ha Ipudop,
Ha3bIBaeMblil  (POTORJIEMEHTOM, MpeBpallaloliuili  OBICTPHIC
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W3MEHEHMSI MHTEHCHMBHOCTA CBETa B JJIEKTPUYECKHUE KoJjieba-
HUSI. DJIEKTPUYECKUE KojeOaHUs TMOcae WX YCWIEHUsS TOCTy-
MaloT B OOBIYHBIA T'POMKOTOBOPHUTEIb, M MBI CHOBA CJIBIIIMM
rojioc akTépa, TOBOPHMBIIETO Tepea MUKPODOHOM.

Coserckasi ¢ororpadus HaXOOUT HE TOJBKO HAyYHBIE U
TexHudeckue IpuMeHeHust. Pororpacdusi B cTpaHe colua-
JIu3Ma TOMOTaeT KPUTMYECKOMY OCBOEHHIO BCEro IIEHHOTO,
YTO cO3/Jajla MHOTOBEKOBasl 4elioBedecKas Kyabrypa. Poro-
rpacdusi caeigasach y Hac MOTYYMM — CPEICTBOM — MacCOBOiA
aruTalyy M mpomara’nbl. Bece (OTOCHMMKM, TOSIBIISIONIECS
y Hac B ra3eTax M XXypHajaX, Ha BBICTAaBKAax M B KHUTIax,
0TOOpakaloT HEOBbIBaJIblil paclBeT HAyKW, TEXHWKA U MCKYC-
CTBa, MOBECTBYIOT O HeycTraHHoi 3abote Ilaptruu u IlpaBu-
TEJIbCTBA B YKPEIUICHUM OOOPOHOCIOCOOHOCTH Halleil PomuHEL,
JAIOT SIPKUE TIOPTPEThl COBETCKUX JIONEH, MepeJoBUKOB U HO-
BaTOpPOB IIPOM3BOJCTBA.

Lenass apmMus (HOTOKOPPECIIOHAEHTOB, BOOPYXKEHHAasI Iep-
BOKJIACCHBIMU COBETCKMMHU (poTorpapmueckumMu  armapaTtaMmu
U BIOXHOBJISIEMas B CBOeil dedreiabHOCTH peweHusmu LK
BKII(0) mo macomormyecknM BOIIpOCaM, HEYCTAHHO paboTaeT
HajJ CO3JaHMEM HOBBIX M  HOBBIX BBICOKOXYIOXECTBEHHBIX,
MOJIUTUYECKN 3a0CTPEHHBIX  (OoTOrpadUIecKUX JTOKYMEHTOB
BEJIMKOM CTATMHCKOM 3MOXU CTPOUTENLCTBA KOMMYHUCTHYE-
CKOTO 00l1leCTBa.

*
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