[TonckoBo- uccinenoBaTenbekas padbora yu- ka 9 k. Myxuuanckoirt COLI
Bopo6reBckoro paliona Boponexckoit o0inactu ApepkoBa Cepres.

“YTO OBIIEI'O MEXAY I''TA3OM 1 ®OTOAIIITAPATOM?”.

I'maz - Opran BocHpUSITHA CBeTOBOro pasapakeHus. lmeercs y Bcex
NIO3BOHOYHBIX IMAPHBIE, PACIOIATAIOTCS B IJIa3HBIX BIIAJIMHAX-OPOMTAX, U COCTOST
U3 COOCTBEHHO IJ1a3a, WM IJIa3HBIX $I0JIOK, COEIMHEHHBIX IPH NOCPEICTBE
3pUTEIBLHOTO HEpPBAa C MO3IOM, M NMPHAATOYHBIX YacCTel IJia3a: BEK, CIE3HOIrO
anmnapara v IJ1a30JIBUraTeabHbIX MBIIILI.

I'na3noe s00K0 npecTaBisier coOOM Teno mapoBuaHOU Gopmel. [leHTpanbHas
TOYKa MepeHel MOBEPXHOCTH HA3bIBACTCS MEPEAHUM IOJKOCOM, TOUKA 3aJHEH
MOBEPXHOCTHU- 33JIHUM MOJIOCOM, JIMHUS COCAMHSIONIAS MOJIOChI- aHOTOMUYECKast
0Ch ( COBIAJAET C TEOMETPUUECKOM OChIO).

B nepenueii, oOpailleHHOM K CBETY, YacTH TJia3a pacrojiaraeTcs JUONTPUYECKUM
(cBEeTONpPENOMIISIOIINN ) amnapar, IepeNarOIINN U300paKeHn Ha
CBETOYYBCTBUTEIIbHYIO CETYATKy WIM peThHy. OH NpeiacTaBisieT coOOW CHUCTEMY
IPEJTOMIIIIOIIMX Cpell, BKIIOYANOIIYI0 POroBHIY, IIPO3PAYHYH JIBOSKOBBITYKIIYIO
JUH3Y- XPYCTaluK, BOJSHHCTYIO BJIary U 3aloJIHAIOLIee IMOJIOCTh IJia3a
CTeKJIOBHAHOM Tes10. K TnonTpuyeckoMy anmapary Tak- e OTHOCAT CIIyKalllue JJIs
aKKOMOJIAlIMM PECHUTYATOE TeJ0 U pPaAyXKHYIO OO0OJOUKYy, WIH PAAYKKY.
[IpocTpaHCTBO MEXIy 3aAHEH CTEHKOM POTOBMIBI M IEPEAHEH CTEHKH DPamyKKH
Ha3bIBACTCS MEPEIHEN KaMEPOU; ITPOCTPAHCTBO MEXKIY 3aqHEH CTEHKOM PalyKKH U
MEPEIHEN CTEHKOM XPYyCTaluKa- 3aIHEH KaMEpOH.

CreHka 3aJHEl 4YacTU TIJA3HOTO SI0JIOKA COCTOMT M3 TpeX OOO0JIOYEK, IUIOTHO
npujeralmux Apyr K apyry. Hapyknas oOonouka- ckiepa- MMEET OINOpHOE U
3alIUTHOE 3HAYEHUE; OHO MPHUAACT Tha3zy Gopmy, sSBISSICh Kak Obl ero ckenetoM. Ha
NepeIHEN OTKPBITON CTOPOHE CKJIEPA MEPEXOIUT B TOHKYIO U IPO3PAYHYIO POTOBUILY.
[Ton ckJepoii- cocyaucras 000104YKa, MEpeAHssl Y4acTh KOTOPOW B BHJIE TOHKOU
IUIACTUHKHA 00pa3yeT pafgyKHyH OO0O0JIOUKY, MMEIOUIYI0 IIOCEPEIUHE OTBEPCTHE-
3pa4yok. B TkaHu pagykku ecTbh 0co0ble MbIIIIBI ( AUISTOP U CHUHKTEP ), KOTOPHIE
paciupsis U Cy’KHBasl 3padyoK, peryJMpyroT NOCTYIUIEHUE B IJ1a3 CBETOBBIX Jy4eH, U
pamyXka, TakuM o00pa3oM, HCIONHSIET PoJb auagparmpl. OT NOHUTMEHTAIUH



pajyKH, MPOCBEUYMBAIOUICID 4Yepe3 IMPO3pPAauyHYI0 POTOBHILY, 3aBHCHUT LBET IJIas3.
[Tozagu pagyXKuM pacroyiaraeTcsi pPecHMTYaToe TeJdo- KOJbLEBOM  BallK,
colepXKalllMii MbIlIeYHble BOJIOKHa. K HeMy mojBemieHa CyMKa XpycTalldKa.
CoxkpalnieHrue peCHUTYaToro Tejaa 00yClIOBIMBAET U3MEHEHHE KPUBU3HBI XPYCTAIIMKA,
T.€. AKKOMOJALMIO IJIa3a- MPUCIOCO0JIeHHEe K JaJIeKOMY HJIH OJIM3KOMY 3PEHHIO.
BHyTpeHHs CBETOUYBCTBUTENbHAS 000JIOUKA TJla3a- ceT4aTKa ( XOpOUIO HU3YYEHO
A.A. 3aBap3unbiM-1888 r. u S.A.BunnukoBeiM B1947 r.). B mepeaneil uactu
[JIA3HOrO SI0JI0KA, ONTUYECKH JEATEIbHBIM CIOM CEeTYaTKU IEPEXOJUT B CJCIHYIO
YacTh, KOTOpas B BHUAE JBOWHOIO CJIOSI SIHUTEIUAIbHBIX KIETOK BBICTUIIAET
PECHUTYATOE TEJIO M PAAYXKKY. Y 3aJHEr0 MOJIOCA HAXOJUTCS Y4aCTOK CETYATKH,
COCTOSILIMH U3 OAHUX CBETOYYCTBHUTENIbHBIX 3JIEMEHTOB- 7KeJITO€ MATHO; HECKOJIBKO
OJIMXKE K CPeHEN JIMHUU OT HETO HAaXOJUTCS y4acCTOK, JIUIICHHBIA YyBCTBUTEIbHOCTU
K CBETy- cjenoe mATHO. B 3ToM mecte coOuparoTcs cO BCEH CETYAaTKH HEPBHBIE
BOJIOKHA, BBIXOJSIIIUE U3 IJIa3 YEPE3 OTBEPCTUE B COCYIUCTON O0OJIOUKE U CKIIEPHI U
B BU/JIEC 3PUTEJIBHOI0 HEPBa IIPOJI0JIKAIOIINECS J1ajlee B TOJIOBHOW MO3T.

I'ma3 d4esjioBeka- CJI0KHAsi ONTHYECKAas CHCTeMAa, T[O3BOJIAIONIAS TOHKO
pa3nuyaTh 1BeTa, (POPMBI U PACTIOIOKEHHE MMPEAMETOB OKPY>KAIOIIEr0 MUPA.

OtBepcTHE 3pauka HrpaeT posib MOAOOHYIO Auadparme B Qororpa-guueckom
annapare. bnarogapst JEHCTBHIO MBIIIL pagy>KHOH OOOJIOYKH OTBEPCTHE 3payka
MOJKET JIeJIaThCs y)Ke WU IUPE, UTO U3MEHsIET (OKYCH-POBKY ri1a3a ( hokyc riryoxe
npu cyxeHuu).CBEeTOUYBCTBUTENIbHBIE JIEMEHTBl COCTOSAT U3 MAaJOYKOOOpPa3HbIX H
KOJIOOUYKOOOpa3HBIX OTPOCTKOB, BOC-TIPUHUMAIOIIHNE JAelcTBUe cBeTa. Kombouku
MEHEE YyBCTBUTEJIbHBI, OHU YYaCTBYIOT B BOCHPHUATHM LBETOB. X HacuuThIiBaeTcs
OKOJIO 7 MIH., nanoyek-130 muiH. PacnpeneneHbl OHM HEPAaBHOMEPHO: B CEPEAUHE
CETUaTKU Mpeo0-TagaroT KOJIOOUYKH, B OOKOBBIX YacTsIX- MANOYKU. B mecTe cinemoro
MATHA HET HU NaJo4yeK, HU Koibouek. OHO uMeeT oBaibHyI0 hopmy - 1,5 x 2 MM,

XKenrtoe nsTHO- MeCTO HanboOJIEe SICHOIO BUJICHHS. HAXOAUTCS Ha 3- 4 MM K BUCKY
¥ BBEPX OT CIJICTIOTO TMATHA. B cepenuHe KEeNToro MATHAa UMEETCS Yr-yOJIeHue -
LECHTpAJIbHAA SIMKA, PACIIOJOKEHHAS Ha 1,25 MM KHHM3y OT MECTa CETYaTKH, 1€ UJECT
MIEPECEUCHUE C ONTUYECKOM OCBIO- MpsiMasl MPOXOASlIas 4epe3 LEHTPbl KPUBU3HBI
MTOBEPXHOCTEN POTOBULIBI U XPYCTAJIMKA.

Ponp  ¢otorpaduueckoro oObeKTa B HAIIEM TIJ1a3y UIPaeT XPYCTaIUK,
NPEICTABISIIOINNA COO0M MPO3padHylo, CJEerKa J>KEITOBATYIO JBOSIKOBBITYK-IYIO
yOpyryro auH3y. Bo BHyTpeHHHX ciiosix ( AIpe) XpyCTaJIMK TBEpPXKE MU CHUIIbHEE
IIPEJIOMIISIET CBET, 4eM B O0Jiee MOBEPXHOCTHBIX Ci0sAX. Hanuuue takoro siapa nemnaer
XpyCTaIMK 00JIee IPETOMIISIFOLINM /IS Ty4Yel, OJM3KUX K ONITUYECKON OCH.

AKkamajganus ria3a npouCXoJAUT MyTeM U3MEHEHUS NPEIOMIISIONICH CTOCOOHOCTH
xpycranuka. [Ipu paccmaTpuBanuu OJMU3KUX MPEIMETOB- COK-PAIAONIME MBIIIIIbI
JIENAI0T XPYCTAIHMK 00JIee BBITYKIIBIM, YTO YKOPAuYMBaET €r0 (DOKYCHOE PACCTOSHUE H
CIIOCOOCTBYET TIOJIYYEHHUIO Ha CETYaTKU YETKOro U300paxeHus OT OJIU3KUX
npenMeToB. PaccrabneHue MBI JelaeT XPYCTaauk Oojiee CIUTIONMICHHBIM, C
O0onpmuM  (DOKYCHBIM pAcCTOSTHUEM, HAcTpawBas TJla3 Ha JadbHUE TPEIMETHI.
JuonTpuyeckuil amnmapaT CuYMTAeTCsl HOPMAalbHBIM, €CIU MpU paccialiIeHuu



aKKOMAaJaluyd ero BTopoe (POKYCHOE PacCTOSIHUE PABHSETCS yAAJICHHOCTH CETYATKU
OT BTOPOU IJ1aBHOM IJIOCKOCTH IJ1a3a, T.e. Ha 0,3 MM ( mpeameT OyIeT BUAECH YETKO ).

OnHako npu OYeHb OJM3KOM pacHoJIOKEHUH pPACCMATPUBAEMOro MpeaMera
HaANpPsOKEHUE MBI, Ae()OpMHUPYIOMIMX XPYCTalIMK, YCHIMBaeTcs, U padoTa riasa
CTAHOBHUTCSI YTOMMUTENBHOM. ONTHMAIIBHOE PAaCCTOSAHUE IIPU YTEHUU U NMUCBME- 25
CM.

Yr1oObl ria3 ACWCTBUTENBHO OBLI OPraHOM 3pEHHUs, HEOOXOAMMO, 4TOOBI ObLIa
COXpaHEHa €ro CBs3b C JISKAIIMMHU BbIILIE HEPBHBIMU LIEHTpaMu. Ko-HEeUHbIE LIEHTPBI-
3aTBUIOYHBIE JIOJIM KOPBI T'OJOBHOIO MO3ra, HAPYIIEHHE HX MPUBOJUT K IOJHOM
CJIETIOTE.

Caetonpenomisitomas (QUONTPpUYECKast) CUCTEMA TJ1a3a COCTOUT U3 Mpe-

JOMJISIFOILMX TIOBEPXHOCTEW POTOBHIBI M XPYCTAIMKA. braromaps MM B BHYTpH
rjiasa MoJydaercs JCHCTBUTEIbHOE OOpaTHOE M300pak€HHWE MPEIMETOB,
Haxoasmuxcs mnepen riazoM. ( puc. ctp.476 ), IlepBbIM, KTO Jg0Ka3zai, 4TO
n3o0paxkenne nepeBepuyToe ObuT M.Keruep, mocTpouB xom mydeid B ONTHYECKON
cucrteme rnaza. UtoOsl mpoBepHUTh 3TOT BBIBOJ, Pp.yu. P./lexapt (1596-1650 rr. )
B35UI TJla3 ObIKa M, COCKOOJIMB C €ro 3aJHEil CTEHKU HENpO3pauyHblid CIIOH,
IIOMECTHJI B OTBEPCTHUE, NMPOJECIAHHOM B OKOHHOM cTaBHe. KapTnHa momyduniach
nepeBepHytad. B 1896 r. am. ncuxomor JIx. CrperTtoH nocraBuin Ha ceOe
skcriepuMeHT. OH HajJen cneuuanbHble OYKH, Onarofapsi KOTOPbIM Ha CETYaTKe
riiaza “300paKeHUE OKPYKAIOIIUX MPEIMETOB OKa3bIBAIUCh HE OOPATHBIMH, a
npsaMbIMA. I mup B co3Hanuu CTpeTToHa nepeBepHydcsa. Bece nmpeameTsl OH cran
BUJIETh BBEpX Horamu. M3-3a 3T0r0 mpou3onuio paccoriacoBaHue B paboTe ria3 ¢
JPYTUMHU OPraHAMH YYBCTB. Y YYEHOI'O MOSIBUIMCH CUMITOMBI MOPCKOW OOJIE3HHU.
B Teuenum Tpex nHeW OH omyman TOWHOTY. OIHAKO Ha 4YETBEPTHIE CYTKH
OpraHu3M CTaJl IPUXOAUTh B HOPMY, a Ha MATHIA AeHb OH CTaJl 4yBCTBOBAaTh ce0s
TaK ke, KaKk ¥ J0 AKCIEPUMEHTa. MO3T OCBOMJICSI C HOBBIMH YCJIOBHSIMH PaOOTHI,
BCE IpPEIMETHl CHOBA CTany IpsAMbIMA. HO mocne cHATHS OYKOB, BCE ONATH
nepesepHyock. Ha 3TOT pa3 3peHume BOCCTAHOBHIIOCH 4EpE3 MOJTOpa dYaca.
[Tono6Has mprcnoco0JIIEMOCTh MPUCYILA TOJBKO YEJIOBEKY, ONBIT NOCTABICHHBIN
Ha 00e3bsiHE MPUBEJH €€ B KOMOKO3HOE cocTostHHE. OJHAKO M YeTOBEUYECKHU MO3T
HE BCEr/a CrocoOeH CIPaBUTHCS C aHATU30M M300pa)KCHHsI, MOTYUaIOIerocs Ha
CeTYaTKe rja3a- BO3HUKAET WJUIKO3HsSI 3pEHMs], T.€. HAOII0JaeMbIil O0OBEKT KaXKeTCs
HE TaKMM, KaKOB OH €CTb Ha CAMOM JIEJI€.

YIpouieHHbIE JaHHBIE:

[Ipenomiisitomas cuina riasza ( B gotp )-58,82

Jlnuna rnaza ( mm) - 23,4

Pannyc xpuBH3HBI pOroBuLbl (MM) - 6,8

[TokasaTenp npesroMIIeHUsI CTEKJIOBUIHOTO Tena-- 1,4

Pannyc kpuBU3HBI TOBEPXHOCTU ceT4yaTku ( Mm)-10,2.

['ma3y, kak onTuueckoMy npuOopy, MPHUCYIIH sBICHUS abepparuii ( chepuueckoit
¥ XPOMAaTUYECKOW ) U AU(PAKIIINH CBETA HA 3payuKe.



doroanmapaT-  anmapaT JUIS  HOJYYEHUS  ONTHYECKOro  H300paskeHus
¢dororpapupyemMoro o00bEKTa Ha CBETOUYBCTBUTEIBHOM CJoe QoTomMaTepuania.
N3o0pakenne monydaercs B pe3ynbTare (HOTOXUMUYECKUNM NEUCTBUHN JTyYUCTOU
SHEpPruH, MEPBOHAYAIBHO CKpBITOE. DTO H300pakeHHE 3aTeéM HaJI0 MPOSBUTH U
3akpenuTh. JlaHHOe wu300pakeHne Ha 1ieHKe( (OTO TUTACTHHE ) SBISAETCS
HETaTUBHBIM. B mociencTBue s moiy4eHus MO3UTHBA, T.e. Gororpaduu, HAIO, C
IPUMEHEHHUEM ONTHYECKON ammaparypbl COPOEIUpOBaTh HeratuB Ha (oToOymary,
NPOSIBUTH U 3aKPENUTh, T.€. MOXY4IUTh Gotorpaduto. Dororpadus- od6IacTb HaAyKH,
Ciy)Kamasi JJIsl TOJYyYeHHS Ha CBETOUYBCTBUTENBHBIX MaTepuaiax H300pakeHui
npeameToB. B 18 B. psan uccienoBaTeneil 0OHAPYKWIM POJb CBETa B M3MEHEHUU
I[BeTa HEKOTOPHIX XHMHUYECKHX COEIWHEeHMH (a30Tokucioro cepebpa). Ilepsoe
NPaKTHYECKOE MPUMEHEHHE CBeAeHHM omyOnukoBan anr. T.Bemksyn B 1802 .
coco0 momydeHus Qororpaduueckoro M300pakeHWs Ha Oymare U KOXe,
NPONUTAHHBIX a30TOKUCIBIM CepedpoM, HO €My He YJIalIOoCh 3aKpenuTh 3TU
nzoopaxkenus. B mocnencreue ¢p. xya. [arep (1839r.), omnoBpemenno Heerc, a
3ateM B 1841 r. anr.yud. Tamp0or paszpaboTasii METOX JBYX CTYNEH YaTOro
nonyudeHusi ¢otorpaduu, T.e. HETATUBHO- MO3UTHBHBIA. JTO M CTaJO MPOOOpPa3oM
coBpeMeHHOU ¢otorpaduu. CoBepiieHHO O4YeBHIHO, 4TO (ororpadus HE MorIa
POJIUTHCS Ha MyCTOM MECTE.

Hemnoro npea uctopuu co3manus goroarmnapara.

Hawm, xuBymuM B 21 Beke W MPHUBBIKIINUM K (QoTorpaduu, TEICBUICHUIO U KUHO,
TPyAHO ceOe MPeACTaBUTh MBICIA M YyBCTBAa CPEAHEBEKOBBIX 3pUTENICH, BIIEPBBIC
YBUJIEBIIMX KAPTHHY B KAMEPE- 0OCKYpa, 3aMEUYaTeIbHOE U300PETEHHUE OE3BIMSHHOTO
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MHOTI'UX OIITHYCCKHUX HpH60pOB.

N3Becthbiii coBerckuii ¢u3uk u ucropuk Hayku C.M.BaBumoB mmcam: «C
MOMOIIBIO ATOTO OOIIEJOCTYITHOrO MNpuOOpa BCE MOHSIIM, HAKOHEI, YTO TaKOe
NEUCTBUTEIBLHOE ONTHYECKOE H300paKEHHE NPEeIMETOB, M YOeIWIUCh B €ro
cymectBoBanuu. Jlo kamepbl U300paxkeHue 3HAIM TOJBKO B Ijla3y M Ha KapTUHAX,
CO3/1aBaEMbIX XyAOKHUKaMH. Kamepa pemuTenbHO OTAenWIa CBET OT 3pEHUS,
ONTHKA - HayKa O 3pEHUHU- TepecTajia ObITh TAKOBOW W MpEBpaTHJIaCh B YUYEHHUE O
CBETE.»

HpesHerpeveckuid ¢unocoB Ilmaron oxono 400 r. A0 H.3.BBIIBHHYJ TEOPHUIO
3puTenbHBIX Jiydei. OH mpennonarajg, 4To M3 IJIa3 HCXOIAT JIy4H, KOTOpBIE
BCTPEYAsICh C MPEAMETAMH, OCBEILAIOT UX U CO3AA0T 00pa3 OKPYKAIOIIET0 MUPA.

Benuxuii reoMceTp EBKJIH,Z[ moaacp KruBaja TCOPHIO IInatona , OH IPCAIIOJIOKNII
prIMOHI/IHCﬁHOCTB queﬁ N YCTAHOBHWJI 3aKOH OTPAXCHMHA. COBpeMeHHI/IK IInatona



I[eMOKpI/IT YTBep)KI[aH, YTO OT BCAKOI'O T€1a B MMPOCTPAHCTBC OTACIACTCA HCUTO, SABJIAIOLICC
TOYHOW KOTNHMEW caMoro Teia. APHCTOTEN CUYUTA, 3TO Pe3yJNbTaT JACHCTBHUS Ha Tja3a CpEbl,
HaxOJAIIEHCS MEXTy TJIa30M M IpeaMeToM. Y apab.yu Anbxaszena (11 B.) Oblma CBOSI TpaKTOBKA.
Tak 4TO Hcclemys Kamepy- OCKYpY , YUYCHBIC OKOHYATEIBHO PACCTAIUCh C UJACEH O CBETOBBIX
Jydax, UCXOAAIIUX U3 HAIlIUX TJIa3.

C He3amaMATHBIX BpEMEH, HaIpuUMep, ObLIO0 3aMeueHo, 4To JTy4 CosHIa, IpoHUKas
CKBO3b HEOOJBIIOE OTBEPCTHE B TEMHOE IOMEIIEHHE, OCTABIISIET HA IJIOCKOCTH
CBETOBOM PUCYHOK MPEIMETOB BHEIIHEr0 Mupa. IIpenMersl n300paxkaroTcsi B TOUHOM
IIPONOPLMM M LBETAX, HO B YMEHBIICHHBIX, II0 CPABHEHUIO C HATYPOH, pa3sMepax u
NEPEBEPHYTOM BHJIE. DTO CBOMCTBO TEMHOW KOMHATHI ( KaMmephl- 0OCKypa) ObLIO
M3BECTHO €IlI€ IPEBHETPEUECKOMY MBICIHUTENI0 APUCTOTENIO, KuBlIeMy B 1V B. 10
H.3. [IpuHnun kamepsl- 0OCKypa ommcal B CBOMX TPYAaxX HTAIbSHCKUNA yYEHBIH U
XYJIO)KHUK 310XH Bo3poxaeHus Jleonapno na Bunun.B X B. apaOckuii yuyeHsblii
AnxaseH, 3aHMMAaBIIMK H3YyYEHUEM CBETa, MCIOJb30Ba KaMmepy- OOCKypa a4
Habmonenus Connna. [lepBoHadanbHO OHA MpeACTaBisIa COO0N TEMHYIO KOMHATY, B
OAHOM M3 CTEH KOTOPOM MMEIOCh MAJIEHbKOE Kpyrioe oreepctue. Ha
IIPOTUBOIIOJIOKHOM CTEHE IOJYy4aJIOCh IEPEBEPHYTOE YMEHBIICHHOE M HEYETKOE
n3zobpaxenne. B mocnexyromem kamepa- 0OCKypa MpUHSUIA BUA B BHIE SIIUKA C
OTBEPCTHEM B KOTOPOE BCTABIIIACh COOMpATENbHAs JUMH3A NIl YCUIICHHUS YETKOCTH
N300pakeHHsI, HAKIOHHOE 3€pKalio W TMONympo3padyHas Oymara. B Takom Buue ee
JOJITO  WCIOJIb30BAIM  XYJOXKHUKH JUIsl  3apUCOBKM C  HATypbl. 3€pKallo
UCIIOJIB30BAJIOCH  JUISl TOJIyYEHUS] HE TIEepeBEepHYTHIX u3o0paxkenuil. Takoe
YCTPOMCTBO IO3BOJIUIO XYIOKHHUKAM IIPOBOJAWTH 3apuUCOBKU. B cepennue 18 B. B
Poccun kamepa- o0Ockypa, HOCHBIIAsS Ha3BaHWE * MaxwHA JUIsI CHUMAaHHUS
nepcrnekTuB” (B BUJIE OXOJHOM MaJIaTKW) MCIOJIb30BaJIach JJIsl JOKYMEHTAJIBHOTO
3aneyatnenust BuaoB lletepOypra, [lereproda, Kponmraara u ap. pycCKux ropoos.
3Oto 6p11a “ pororpadust o hotorpadun’.
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Pre. 1 2 Kawepa-ofeRypa AR HEXINAYECKON SEPHCOBME
DPCAMETOR BHOLWNErD Mups

A 4TO JenaTth 4YEIOBEKY, HE yMewueMy pucoBaTb. Kak cOXpaHUTh HENoOA-
paxkaemblii (parMeHT TMPHUPOJIbI, COXpPaHUTh €€ KpacoTy. VIMeHHO kenmaHue
COXpaHUTh HEMOJIPakaeMOCTh W KPAcoTy 3acTaBWIM XuMHKa Tanp00Ta MPUMEHHTH
OyMary, MIpONUTaHHYIO pacTBOpaMU XJIOpUJIa HATPHs U HUTpaTa cepedpa. B mae 1839
T. pyc. XUMHK U 00TaHUK ak. FO.®. Opuiiiie He TOIBKO MOy H300pakeHUe, HO U
MPOBEJI OJIHY M3 MEPBBIX HCCIENIOBATEIBCKUX PAOOT MO YIYUYIICHUIO U300pakKeHUH,
MPEIJIOKUB TIPUMEHATh B KaueCTBE MPOSBUTENS CcyibhaT amMmuaka. 3ateM Heerc u
Harep ( @panuus ).

N3obperarenu doTorpaduu Mmoap30BaAMCh B KadecTBe (oToammapara KaMepou-
00CKypo#, cHaOXeHHOW HaHAmA(THBIM OOBEKTUBOM U TPHUCIO-COOICHHOM ISt



doxycupoBanus. C atoro Bpemenu padpuxant XKupo Hayan cepuitHoe U3roTOBICHHE
JICPEBSIHHBIX KaMe€p C TPOMO3JIKMMM KacceTamu JJid ChbeMKHU. B 1842 1. HEeMenkou
dupmoit DoiixTienaep ObLI CKOHCTPYHUPOBAH MEPBbIM MeTAIIMYecKuii poToannapar
HEOOJIBIIIOrO pa3mepa.

[IpunnunuansHOe W3MEHEHWE B KOHCTPYKIMIO BHeC B 1847 r. pycckuii ¢dotorpad
C.JL.JIeBukuii, cHaOUB anmapat MEXOM, YTO MO3BOJIMIIO YMEHBIIUTH €r0 rabapuTHI.
N Takue QoroanmapaTsl HCIOIB30BATUCH OueHb gonro. B 1877 r. pycckuii
n3zooperarens JI.B.Bapuepke ckoHcTpyHnpoBai ¢oToarnmapaTt ¢ IpUMEHEHUEM THOKOM
HeratuBHoM JeHTOM. B CIIIA McTMeHn Hauan BBINYCK IUIEHOYHBIX (hOTOANIApaTOB.
OH xopomo MpeACTaBUI KOMMEPUYECKYI0 BO3MOXKHOCTH (QoTorpaduu u co3mgat
pyunyto kamepy «Komak », ee mpomaBaJii BMeECT€ C IUIEHKOH, KoTopas
[epeMaThbIBAJIACH MOCIIE KaXKJI0TO CAEJIIAHHOIO Kajpa. 3aTeM KaMmepy BO3Bpallaid Ha
babpuky, Tae TPOSBISUIA IUICHKY W Tedatanm Qortorpaduu. Hagamace spa mo
BBIMYCKY pa3IUYHbIX (OTOANmapaToB, KOTOPHIE HAIUIM MIMPOKOE NMPUMEHEHHE HE
TOJIBKO JJIsl TOJYYEHUsT CHUMKOB Ha MaMATh, HO U CTAJXM HE 3aMEHUMBIMHU IS
Pa3IMYHBIX YUYEHBIX.IIPOCTO HE3aMEHUMBIMH, HE TOJIBKO JJIA 3alleyaTICHUs] CHHUMKa

O6miee ycrpoiicTBo (poToarnmapara: ( puc cfp 4 CnpaBouHuk dotorpada).
OCHOBHBIM 3JIeMEHTOM (hoTOarapara BIsSETCSI OObEKTHB- CUCTEMA ONTH-
YECKHUX JIMH3,COOpPaHHBIX B ONTUYECKUI OJIOK BHYTPH CIICIIUATHLHON OTPABEI
CaMbIii TpocToit 00BEKTHB-IBOSKOBBIMYKJIas chepuueckas ua3a. OCHOB-
HBIC ONITUYECKUE XaPAKTEPUCTUKH 0OBEKTUBA-ETO TJIABHOE ONTHYECKOE pac-

cTosiHue ( HOpMaJibHbIE, KOPOTKO(MOKyCHBIEe, JIMHOPOKyc OObIiee ycTponcTBO
¢doToarmapaTa NpUBEICHO HA PUCYHKE.

OCHOBHBIM  3JIEeMEHTOM  (oToarnmapara sBISE€TCI OOBEKTHB, KOTOPBIN
IPEICTaBIsAECT COOOM CUCTEMY ONTUYECKHX JIMH3, COOpPaHHBIX B ONTHUYECKHM OJIOK
BHYTpHU crenuaibHoi ompaBbl. CaMblil MpPOCTOM OOBEKTHB- JIBOSIKOBBIMYKJIAS
chepuueckas muH3a. OCHOBHBIE XapaKTEPUCTUKU OOBEKTHUBA- €0 I1aBHOE (OKYCHOE
pacctostHue ( paccTOsSHHE OT 3aJHEH IJIOCKOCTH JO 3aJHEro riaBHOro (okyca, B
3aBUCUMOCTH OT HETO OOBEKTUBBI PA3/IEISIIOTCS HA HOpMaJbHbIE, KOPOTKO(DOKYCHBIE,
JUIMHHO(OKYCHbIE UM C MEepEeMEHHbIM (OK. pac. ); OTHOCUTEIBHOE OTBEpPCTHUE-
OTHOLIEHUE JuaMeTpa oO0beKTHBa K (POKYyCHOMY paccTosiHuio ( 0OpaTHas BEIMYMHA
Ha3. AuadparMeHHbIM YHUCJIOM ), YIJIOBOE TIOJie HU300paKEeHUsS- H300pakeHHe
IpeIMETOB B IUIOCKOCTHM Kajpa; paspemiaroniasi CrocoOHOCTb- CIHOCOOHOCTD
paznuyaTh Mellbuallue 1eTanu 00beKTa ChEMKH.



IlepBblil, pacCUUTaHHBIN 110 3aKOHAM T€OMETPUYECKOMN ONTUKHU, (POTOOOBEKTUB OBLI
cosnan Benr.yd. M. Ilensanem B 1840 r. B GonpmmHcTBe OTOANNAPATOB OOHEKTHB
MOXET IIEPEMEINAThCS OTHOCHUTENIIBHO HETATMBHOIO MaTepuana, 4YTo JaeT
BO3MOKHOCTh U3MEHSTH €ro (pOKyCcHOE paccTosiHue. KommdecTBO CBETOBBIX JIydei,
IPOXOSAIINX Yepe3 O0BEKTUB, PETYIUPYIOT AnadparMoit ( MU 3Ty POJIb BBIMOTHSET
3aTBOp).Y OOBEKTMBA C OJHOM JIMH30i OO0JbIIE HEJOCTATKOB U300pAKEHUS, TaHHBIE
NOTPEIIHOCTH, Ha3biBaeMble abeppauuei, YCTPaHAIOTCS NPUMEHEHHEM CHCTEMbI
auH3. HemoctaTku CBSI3aHBI ¢ MPETOMIISIONIEH CIIOCOOHOCTBIO JIMH3BI MPHOCEBBIX
IIyYKOB M KPAacBbIX, & TAK K€ OUCIEPCHEH, T.€. HEOAWHAKOBOCTH MPEIIOMIISIOMIEH
CIIOCOOHOCTH JIJISl PA3JIMYHBIX LIBETOB.

IlepBoe cpaBHEeHME I1a3a U KaMepbl — OOCKypbl Obulo caenaHo JleoHapao na
Bunun. Pa3bupas ee ycTpoMCTBO OH IpHILEN K BBIBOAY, YTO TOKE MPOUCXOAUT H
BHYTpH 1a3a. COXpaHWINCh €r0 PUCYHKH, M300pakarolire ycTpoucTBO Iia3a. Ha
OJHOM M3 HMX JIy4d IaJal0T B IJ1a3 4e€pe3 MaJEHbBKOE OTBEPCTHE, POJIb KOTOPOTO
UrpaeT 3payvok, W IJIa3, Kak KaMmepa- OOCKypa, OKPY’KEH CBETOHEINPOHHIAEMBbIMH
CTEHKaMH. XpyCTaIMK OH TMpEeACTaBWI B  BHUAE IPO3padyHoOd  cepsl,
NepEeBOPAYMBAIOIIYI0 CBETOBbIE JIyuu. B 3ToM oH ommbancsa. Kpome 3toro, Benukuit
XyIOXKHHUK CyM€Jl YCTaHOBUTb, YTO OCHOBHBIE YAaCTH IJa3a 4YeJIOBEKa- palyKHas
000J104Ka, XpPYCTaIIMK, CETYaTKa, 3pUTEIIbHBIN HEPB. A 3aTeM OAUH U3 U300peTaTeneit
NOTAANICA BCTABUTH B OTBEPCTHE KAMEPBI ABOSKOBBINYKIYIO JIMH3Y, YJIY4YIIHJIOCH
n300pa3uTenbHble 0COOEHHOCTH KaMephl, YCHIIMIOCh €€ CXOJICTBO C YEJIOBEUECKUM
IJ1a30M.

MenneHHo pacKphIBaIuCh TaWHBI OJHOTO M3 CaMbIX COBEPIICHHBIX ONTHYECKHUX
WHCTPYMEHTOB IPUPOJBI- YEJIIOBEUYECKOTO TIJa3a. 3HaMeHUThIM acTpoHoM HM.Kemnep
OpUCIOCOOMII  KaMepy Ui HAOJIIOJEHHMS  COJIHEYHOTO  3aTMEHUS, MHOIO
DKCIEPUMEHTUPOBAJ C HEIO U CyMEJl ITOCTPOUTh TOYHYH) ONTHYECKYIO CXEMY IJIasa,
HauOoJiee TOYHO omnMcal Xoj Jyded BHYTpU Hero. OH BbICKA3ald MpaBUIIBHOE
IPEANOIOKEHNE: JTyYHd, COOpaHHbIE XPYCTaJIMKOM, AAIOT HAa CBETOYYBCTBUTEIBHOU
CeTYaTKe ria3a, Kak B kKaMmepe- 00CKype, IepeBEpHYTOE U300PAKEHHUE.

VY4yeHnsle 3agyMaincCh: MOXET ObITh, MOpa HA4YaTh KOMUPOBAaTh MPHUPOAY U
KOHCTPYHPOBATh ONTHYECKUE MHCTPYMEHTHI MO 00pa3y M MOAOOUI0 TEX, KOTOPHIE
yK€ CO3/1aHbl )KUBbIMU opranm3maMu. OnuH u3 uccnenosareneut- 1.1 peropumii nucan
B 1695 r.: « 66110 OBI, BEPOSITHO MOJE3HO COCTaBUTHh OOBEKTUB U3 PANUYHBIX CPEJ,
KaK 3TO YCTPOEHO B IJIa3y NPUPOJOH, KOTOpask HUYEro He AenaeT 3ps.» Benap naxe na
Bunua npeanonarai, 4To BHyTpH Ta3za-cdepa 3arnoiaHeHas BOJA0H.

Hayxka 3auMcTBOBaHMS TEXHUYECKUX M300peTeHuid y mpupoabl. B To Bpems ( 17-18
BB.) ONTHKA CTOsJIa NEpe] TPYAHOW 3adadeii- CO3/IaHWE ONTUYECKON CUCTEMBI, HE
UCKaXKaIoIEH N300pakeHHe MpeaMeTa.

VYcoBepileHCTBOBAIUCH (poToanmaparsl, CTaid 00Jiee YETKUE CHUMKH, HO CTajo
y’K€ HEIOCTaTOYHO HMMETh 4YepHO- Oenble (oTorpaduu, XOTENIOCh LBETHOCTH, Kak
LIBETOBOE 3pEHME HAIIMX TJ1a3. M omsTh Hayanuce ucciaeqoBaHus.



[

YIpOLIEeHHO MEXaHU3M LIBETOBOI'O BOCIIPUATHUS MOXHO INPEACTABUTH TAK: CBET OT
OT paccMaTpUBAEMOro MpeAMeTa MaJaeT B I1a3 U CO3JaeT ONTUYECKOE N300paKeHHE
Ha CceTyaTKe, TJ€ HMMEEeTCs TPU BHAA KOJIOOYEK C Pa3IUYHOM CHEKTPaIbHOU
CBETOYYBCTBUTEIIBHOCTHIO, B KXKJIOH TOUYKE M300paKeHUsSI MPOUCXOIAUT pa3/IeiiCHHE
cBeTa ( pas3joKEHHUsI ) Ha TPU COCTABJSAIONIUX ( LIBETOJICJICHUE) CUHUM, 3€JCHbI U
KpacHblii. Kpome Toro, cremenp BO30YXKACHHS KOJOOYEK U TMAJIOYEK HECET
uHdopmaImio o sipkocTu Aetanet ( oTTreHkun).CriekTpaabHas CBETOYYBCTBUTEIBLHOCTD
KOJI0OYEK y JIIOAe He OJIMHAKOBa. Y JOJIE C «HOPMAJBHBIM 3PEHHEM) Pa3THuUs
HE3HAYNTEIbHBIC, OTIMYHNE B OTTEHKAX OJM3KHUX IIBETOB, HO OOJBHBIE JAITBTOHU3MOM
COBCEM HE pa3IMYaloT IBETAa WM BOCIPUHUMAIOT OJIMH-JBa IBeTa ( MHTEPECHBIN
dakt: 96 % MaTbTOHUKOB- 3TO MYKYUHBHI ).
3aTeM CUTHaJl MOCTYINAeT B MO3T, II€ BO3HHUKAIOT OLIYIIEHUS CUHErO, 3€JE€HOT0 U
KpPacHOTO I[BETOB Pa3IMYHON MHTEHCUBHOCTH ( cuHTE3upyercs ). Takumu oOpazomMB
OCHOBE MEXaHM3Ma LBETOBOIO 3pE€HHUS UEJIOBEKA JIEKUT TpU IpoLecca:
[[BETO/ICIICHUS, TPAJAllMOHHBIA W CHHTE3 IIBETa. 1.e. BCE MHOT000pasue IBETOB
(cuuTaroT 4yenoBeK MOXKeT paznuuuTh ux 110 7000 OTTEHKOB) — 3TO CMEIICHHE
CHHEro, 3€JICHOT0 M KpacHOro IBeToB. Ha »ToM mpuHIUIIE OCHOBAaHBI M CIOCOOBI
BOCIIPOM3BEJICHUSI 11BeTa LBETHOU (ororpadueit. Ha mopmoxky HaHOCUTCS TpH
CBETOUYYBCTBUTEJBHBIX CJIOSl: BEPXHHUI-CUHEUYBCTBUTEIIbHBIN, MPOMYCKAET 3€JIEHBII
U KpPaCHBIN; CIEAYIOMUA- (PUIBTPOBBIN (3KENTHIN), YTOOBI CHHUN HE JEWCTBOBAJ HA
HIWKHUE CJIOM; TPETUH- 3€JICHOYYBCTBUTEIIbHBIN; HWKHUN- 3MYJIbCUOHHBIN-
KPaCHOYYBCTBUTEIIbHBIN; Ha OOpPaTHYIO CTOPOHY IMOJJIOKKA HAHOCUTCS 3€JICHBIN
IIPOTUBOOPEOJIbHBIN CJI0M, KOTOPBIA MOTJIAIIAET BECh MOLIEAIIMNA 0 HEe KPACHBIN
CBET. AHAJOTUYHO W3rOTOBISAIOT M ¢GoToOymMary, a K HHUM COOTBETCTBYIOIIHE
MPOSBUTENHN U 3aKkpenuTenn. Ho o6oe ucnoib3oBaHue B TEXHUKE CITIOCOOOB CHHTE3A
I[BETa HE MOXET BOCIPOM3BECTH BCE MHOT000pa3We IBETOB, BCTPEYAIOIIMXCS B
[pUpoe u BOCIIPUHUMAEMOE YEJIOBEKOM. [TonyuyeHue KpacuTEJEH,
00ecCreunBaINX BOCIPOU3BEACHHE BO3MOKHO OOJIBIIEro pazHooOpasusi IBETOB-
0JIHA U3 OCHOBHBIX 33/1a4 IIPH CO3/IaHUU [IBETHBIX (POTOrpaPUUIECKUX MATEPUATIOB.

Takum oOpa3zom coznanue QortoamnmnapaTa U H3y4YEHHE CTPOCHHUS TJia3a TECHO
CBSI3aHBI JIPYT C IPYTOM, U IEUCTBUTEIHHO UMEET MHOTO OOIIETO, HO €CTh U OTIUYHS.

Oo6mee: 1.cX0XKECTh CTPOEHUS ITUX JIBYX CHCTEM;

2. CXOXECTh B MOCTPOCHUH U300PAKECHUS- IEUCTBUTEIBHOE, IIEPEBEPHYTOE,
YMEHBILIECHHOE;

3. mpeameT, HaXOIAUUHCA MEXIy (OKycoM U JUH30M ( XPYCTaJuKOM )-HE
BOCIIPUHUMAETCSI YETKO, T.€. Pa3MbIThlil ( Kak MO MOCJIOBHIIE « B UYyXOM IJa3y
COpPUHKY BHJIUIIb, @ B CBOEM M OpEBHA HE PACCMOTPHIIIBY );




Paznmnuue : 1. akkomoanus- I3MEHEHHE KPUBHU3HBI JIMH3bI [IPU IIEPEBOJIE B3IUISAIA C
JTanbHETO Ha OMMKHWK ( WM HAaoO0OpOT ) OOBEKT, WM H3MEHEHUE (OKYCHOTO
paccTOsIHMSL 3a CYET KPUBHM3HBI XpyCTaluka. Y QoToarmapaTa- IepeMEIICHUE
00BEKTHBA OTHOCUTEIBHO CBETOUYBCTBUTEIBHOM IJIEHKH;

2. rma3 AaeT TOJBKO MO3UTHUBHOE M300pakeHue, ¢poroanmnapar- HETaTUB,
TpeOyromuil JanbHeleli 00pabOTKM W TedaTaHus TO3UTHUBA. XOTA €CTh TaKOW
¢doroanmapar — «Ilomspouny, koropyro uzobpen am. Dneun Jlang B 1963 r. Ona
UMEET BHYTPU MHUKPOJIA0OPATOPHUIO, MO3BOJISIIOLIYIO BCEr0 3a MHUHYTY IOJYYHTb
yepHo-Oenyto (ortorpaduro, a 3areM ObUTH CAENAHBI W ISl MBETHBIX (oTorpaduii.
Cospemennbie «llomsipouas» marT ¢otorpaduio 3a HECKOJIBKO CeKyHA. B Hem
OJIHOBPEMEHHO CYILLIECTBYET: TUICHKA, XUMUKAThI, OyMara JJis OTHEYaTKH.

3. wu3o0pakeHMe Ha IUIGHKE BCErjJa OCTaeTcs IEePEBEPHYTHIM,
YMEHBUIEHHBIM, @ 3pEHHE YeJIOBEKa CIIOCOOHO clenaTh H300pa)KeHUE MpsSMoe U
HaTypaJbHOE.

4. (QoTO’NEMEHT- TOJBKO pErHCTpUPYIOIMK npubop, emy He
CBOMCTBEHHO TAKO€ CBOMCTBO TJl1a3a, KaK ajganrtauus.( CBOMCTBO MpUCHOCcaOIuBaThCS
K YCJIOBHSIM OCBEILIEHHOCTH ).

B 3aknroyeHu Xo4yercs MOJYEPKHYThb, YTO OOIIMM CXOJCTBOM SIBJISIETCS JIMH3A Y
¢doToamnmnapaTta U XpyCTaJIMK y riasa. JInH3za- mpo3padyHoe Tejl0, OrpaHUYEHHOE JBYMS
chepruecKiMU OBEPXHOCTSIMU, Kpast KOTOPOI TOHBIIIE, YeM CEepeInHa, TTOITOMY OHU
cOOMpAIOT MOCIIE MPETOMIICHUS BCE JIyUU B OJTHOM TOUKE.

IlepBoe ymomMuHaHuWE O MPENOMISIONIEH CHOCOOHOCTH JIMH3bI BCTPEYAETCS ¥y
Apucrorens ( 384- 322 r. no H.3. ). B aHTMYHOM MHpe JHMH3a, MMOBHINMOMY,
npeacTaBiisiyia  coOOM  HANOJIHEHHbIE KUAKOCTBIO  CTEKJIIHHBIE IIapbl WM
W3TFOTOBISIMCh W3 KPUCTALIOB ( TOpHOro xpycrais) B nureparype BcTpedaercs
MHEHHE, 4YTO 0Omas ujaes MOCTPOEHHUS CTEKJISHHBIX JIMH3 JUII OYKOB M JPYTUX
ONTUYECKUX MPUOOPOB MpHUHAJJIEKANa aHT. yuyeHoMy Pomxepy bekxony. Onnako
JIOCTOBEPHBIX JAHHBIX O BPEMEHU U MECTE MOSABIICHHS IEPBBIX CTEKISTHHBIX JIMH3 HET.
K nHauvany 17 B. CTEKJISIHHBIE JIMH3bl NPUMEHSBIINE paHEE B KayeCTBE OYKOBBIX W
3Q)KUTaTENIbHBIX CTEKOJ, CTAJM MPUMEHATHCS KaK OCHOBHBIE JI€TAIM ONTHYECKHX
npuOoOpoB.

Ucnonb3zyemas nureparypa:

1. bonpmas coBeTCKas YHUUKIONENS.

2. IIkospHas sH1MKIONENA. OHU3nKa.

3. XKypnan «tOnbI# GU3HK ».

4. Kuura « Mup ®usukn “

5. KH. « @akynbTaTuBHBIN Kypc GU3UKHA

6. Ku. A.fl. Kucenes « ®u3nueckrne 1 XMMUYECKHE OCHOBBI IIBETHOU (hoTorpadun
7. Ku. Kpatkuit cnpaBounuk goromodutens.M. « Mckyccto “ 1984 .

8. Ku. JI.0. Crapony6 « A30yka gororpaduu “.M. Uckyccto 1990 r.

9. Ku. A.B. lllexnenn ®@ontorpaduueckuii kaneitnockon. M. Xumus. 1988 r.

10. Marepuansl u3 razetsl « Ousnka “( nmpunoxenue Kk 1 CeHTsOps ).u KypHaia

(13





















