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Aaropel paccraztigaror 0 npupode 05veMHG20 60C-
NPUSTUS OKPYH@I01Yezo Kac Mupd, 0 TOM, KAK NO-
AYUUTE 06%HeMHOe  U306pAMeHUE HA  NIOCKOCTU,
KGR0 annaparypy NDUMEHSATb 0.8 3T020.
Onucoleaior cnocodu coeMru  00HUM 00HOOGDER-
TUBHBIM annaparod, OeyMa 0GHO00BERTUBHBIMU
annaparaMu, cTepecoroannaperaiy u annapara-
My €0 cTepeOHACAIROL.
Paccrassisaior 0 npudenenuu crepeoiorozpapuu
€ MayKke U TeIXHUKe.

Paccuurana ma wuporwi npye wurarereid.




Bosederue

OmoBpeMenHO ¢ TPONEccoM  PasBUTIs MaTepnaTbHoii
RVIBTYPEI 0011[ecTBa HENPEPBIBHO COBEPUICHCTBOBAIICH If Me-
TOABL HOTIYIeHisa B30 parkenis,

Cavad ayumiast RapTHHa, caMBli Jyumirit $OTOCHIIMOR,
Tak e Kak I N300pamelile, BHITOIHEHHOE HePBOOLITILIM Te-
JOBEROM, IepCIaloT PeaTIbHBIl TPeXMepPHBHI MIpP Ha ILTOCKO-
UTIL T. e. TO, YTO CYLIeCTBYeT B TPEX I3MEPeHNAX, Nepenc-
CHTCA B CHCTeMy 13 ABYX msMepennil. Oxmako TOCKOIBKRY
UCTOBCYMCCKOE BPele M CO3HAHNe HPUBBIKIM K TaKOMY H300-
Pa/KeHn, MbI He 3aMeuaeM TeX 11eJI0CTATKOB, KOTOpPHIE ITOIYV-
YAITCA OPH H300paskeHON OUBEMHEIX NPEIMeTOB Ha ILIOCHO-
crim. Jlas HNBeINDOBAHIA BTHX HeIOCTATROB CIVAHAT TaRIe
CpeicTha lepeladn N300pasKeHnA, KAK HepCHeRTIBHOe Paco-
ToikenIie MPCIMETOB, IITPa CBETa I Teiill, HePeRPHITHe OTHIX
PeTIMETOB JIPYTiiMIL,

B Teuenme MHOIIX JeT Beduch HOUCKI BO3MO/RHOCTEI! mo-
AVUCHIS TakuX m3o0paskeHuil, 4To0bl KapTHHM, doTorpadimi,
YepTE/RIL P NX PacCMaTPHBAHIIT BLINIAIETN OB 06 BeMHEBIMII
(cTepeocROIAYeCKIMA).

IlosiB1eHne 11 pasBITHe CTePEOCKOIHYECKOFO METONA T03-
BOIAET TOAY4YaTh OOBEMHBIC H300Pa/KeHNS Ha IIGCKOCTIL.
ITOT METOI MCHOAL3YeT OCOGeHHOCTH HAMero 3peHisi, KOTo-
PLie 3aRTIOHAIOTCH B TOM, UTO IPH Pa3TeIbHOM OXHOBDPEMEH-
HOM BOCHPUSATIN OGONMI IVA3aMM Iydeii CBeTa, HCXOATIIX
OT paccMaTpHBaeMbIX 00HEKTOB, B HAMEM CO3HAHINI BO3IN-
KaeT o0beMHOC T300paskentie aTHX o0BeRToB. IMosToMy, ecan
MBI €037QT0M ILTOCKHe H300paskeHHA KaKOX-THO0 O0DheKTOB
B TOM BITTe, B KAKOM OHII BHAHEL KAGKIOMY 1133V B OTIEIbHO-
¢TI, 1 O¥7IeM IIX paccMaTpIBaTh OJHOBPEMOHHO € TeM HeTIpe-
MEHHBIM VCIOBICM, UTO Ka/kIeli raas OygeT BHIETh TOILKO
OIHO, eMy TpelIHasHaueHHOe M300pasiieHIIe, TO B HAIIEM CO3-
HauI BO3HIIKHET 00beMHOE BOCHPUATIHE 00HeKTA.

JBa Tarnx m3o0pajkenus mpelMera Jderko HOIY4ITh, CHII-
Masg 00BeRT ABYXOOBEKTHBILIM (BOTOAIIAPATOM ILTH JKe BaK-
asr goTorpaduUpys ero 0IHOOTHEETIBHLIM (oroanmapaToym c
ABYX TOUCK 3peHnd, & 3aTeM paccMaTpHBas OJIOBPeMEHHO
uba mzobpaskenna. Ipn taroMm ororpaduposannu cozgaeres
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Tak HasBIBaeMasg crepeomapa. Kcam 3Ty cTepeonmapy paccMart-
pHBATH TaK, 9TOOBI KasKABIH TJa3 BHIET TOJIBKO NpeiHa3Ha-
YeHHBIM AJMA HEro CHHMOK, UTO JOCTHOrAercsd, Hampuep, UpH
TIOMOII CTEPEeOCKOIA, PA3HONBETHBIX OYKOB ILTIH COOTBETCT-
BYIOLIETr0 PACTPA, MOKHO YBIHIETh MPeAMeThl O0BeMHBIMI, T. €.
TAKIIMI, KAKHMHA OLI SBJASITCA B JAeilcTBNTEIbHOCTH.

CoBpeMeHHAsl CTEPEOCKOTHA JIaeT BO3MOYRIOCTH HPH
OHOBDEMEIHOM pACCMATPIBAHIN JBYX TMBETHEIX TLIOCRIX
1300pasKeHTl  MPEMeTOB YBHeTh IIX TPOCTPAHCTBEHIBNML,
00'LeMHBIMI, KPACOYHEIMIL

Crepeockonmieckii meto GoTorpadimpoBaHig MIPOKO
[pEMeHSCTCH B HayKe, TEXHIKe, IPOMBIIIICHHOCTI, HCRYCCT-
pe. SIpRUM HOpHMEPOM IPIMEHEHITHA cTepeocronnieckoil go-
torpadun sABAETCA MONyUeHHe gororpadaecKOxX crepeorap
HA TCKYCCTBEHNBIX CHYTHIKAX SeMII (:eTeoPOTOrHIECHIIX )
1 cmyTHHKAX JIyHBI IPH IOMOMNI yCTAHOBICHIBIX Ha HIX Te-
TOpIT3NOHHBIX Kamep. llepetada oTnx mzoSpamennit Ha 3eM-
TI0 I NpHeM NX OCYIIeCTBAAIT CPeJCTBAMH  Pajmlo3IeRIPo:
HNIENI, @ KA4ecTBO MX BIOAHE Y/0BIETBOPHTEIbHOE.



Iloweay yw sudust oxpyscaouee?

HAas Toro wroBEl ysHaTh, KakHM 00pasoM MbI BHJ[IM
00BCKTH OKPY/KAIOIMIET0 HAC MAPA O0'bEMHBIMH, IO3HAKOMIIM-
€A ¢ ABIEHHAMI I 3aKOHAMH, OOBACHAKNIIUMA BOCODHATHE
n300paskeHnii He TOIBKO 00BEMHBIX, HO W ILTOCKOCTHEIX.

Orpysaomuii Hac MAp MBI BHIAMM Omarojaps opramaM
3PEHI — TJa3aM.

Onnako wToOBI YEHIETH ’KeraeMoe faske HPH HAMMIMIL
OYeHb OCTPOTO 3PeHIs, HeOOXOANMEl IBA YCIAOBHA: HePBOE —
YTOOBL IpeMeT GBI OCBEINeH MM JKe CaM CBeTHICS. Heiter-
BHTEILHO, HAKATEHAYIO [0 BBHICOKOI TeMImepartyphl (IpHMepHO
2800°C) Boxbdpavosyo compais DJIEKTPOJAMIIBI MBI BHIIM
B TEMHOTE HA OYeHbh OOJIBINOM PACCTOAHIH (HECKOIBLKO KILIO-
METPOB), HO OOBIMHEIC KHIKHBIE CTPOKH B TyCTHIe CYyMepRH
NIl B HOYHBIE 9achl NIPH OTCYTCTBHH HOMOJHHTENHLHOTO OCBE-
LICHIA PA3IIALeTh e1Ba JI BO3MOKHO.

Bce me memyckamomme cBeT Tema MBI BHImM BCIIEICTBHE
TOro, 9T0 OHH OTPARAXT JIY9H, HCXOJAMMIE M3 KaKOro-imubo
HCTOYHIKA cBeTa (COAHIA, JYHBI, 9I1eKTPOTAMIIB, PACCEAHHO-
ro cgera oT atMocdepsr m o61akos). Ecam mpeamers mouri
He OTpasKalOT CBeTa, a TOIBKO MOrIOMAKT HIA HPOIYCKAIT
€ro, To MBI 00HADY/RIBAaeM X JHINE Ha (JOHEe APYrHX npen-
METOB, KOTOPBIe OTPAjRal0T KM PACCEHBAIOT CBET B 3aMET-
HOIT Mepe.

flcHo, uTO paccMarpmBaeMble IpeaMeTH H (OH YACTHYHO
OTPAHRAIT N YACTIYHO IOTJIOMAIOT HATAIOIIHI HA HHX CRET.
Pasubre metaanm mpegwera m oma morzomaior m OTPaKAIOT
CBET HEOHHAKORO, & B 3aBNCHMOCTH OT MaTepHaia, 3 KOTO-
POro OHII COCTOAT, NIIX OKPACKH, COCTOSHHA MOBEPXHOCTH, a
TRKHE yII0B HAKIOHA K IOTOKY CBeTa.

Bo muormx ciayuasx Ha mpeiMer i Ha oH magaer cper
IOYTII OJHHAKOBEI{ IO ADKOCTH I IO LBeTOBOMy ToHy. Caer,
OTPa’ReHHBI (OHOM, OTIHYAETCSA OT cBeTa, OTPAKEHHOTO
IpeIMeTOM, KaK 10 NHTeHCHBHOCTH (pe3yidbTaT HeOINHAKOBO-
TO OTpaskeHUd W HONIOM[EHHA), TaK I HO IBETOBOMY TOHY.
ITO 00CTOATETBCTBO IPHBOIUT K IIOABICHHIO TAK HA3LIBAEMO-
TO ONTHYECKOIO KOHTpPacTa Me:RIy OHOM H IIpeTMeToM.
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Takuy 00pasoM, HamTUHe ONTHYECKOIO RONTPACTA ABIA-
eTCA BTOPHIM YCIOBIEM BITEHIT. B fopmimicTBe CIVHACH
ragofi KONTPACT BCErjia TMeeTCs, Tak KAk Hail I7a3 Oderlb
YyBCTBUTCICH 1 0DHAPYAIBALT CAMBIC meGosplnie M3MeHess
B SPHOCTH IPEAMETOB, OCODEHTO TP MAILIX YPOBHAX OCBe-
prennocti. Yey Goabme KOHTPACT MCAULY IMPEAMETOM n o-
HOM 10 APROCTH I IBETHOCTIL, T@M JyHUIile MBI BIITHAM Tan eIl
npexvet. Oaumaro ApROCTE NpemMeTa It dora He JOIREA AOpe-
BoIIATH OTPe1eICIHOIl BRI iiibl, Tak Kak Npl 130LITRE CBe-
ta MBI OV;eM OCTeIlTIeHbl 1l HITUeTo He VBILTIA.

paeHite ONTHYECKOTO ROITpacTta 9acTo ICHOIR3YIOT B
TeaTpe Il NPH KIHOCHEMKE. KOTJa MO XOIV TefeTRUA HeodX0-
MO BHE3aIoee NOosBIeNie 1t ICUe3HOBEHIe 1efte TRYIOMIIX
a0 I EpeMeToB. 1[BeTosoil KOHTPACT B 0€rKIe ARTEPOD T
TeKopalil 00A3aTEIRHO IIMEET MeCTO IPIf HOCTAHOBRE A100BIX
mReTHBIX PIIBMOB. TIPIMepoM HOCTATOUHO XOPOHIETO OTITI-
eCKOI0 KOITPACTa CIVFKAT CTPORN BTOM RUILH: IycTasg €ep-
pas THHOUpACKAg Kpacka oTpajRaer COBCEM HEMHOTO CBETA,
a Geaas Oyvara — B AecATrIl pas oapmie. Haxruue Tarero
KOHTPACTA 3 JaeT BO3MORHOCTH XOPOLIO BILICTD nagevyaTaHHoe.

Ceolicmen  c6emosulr el

Feam B BECEHHIOI JLTH JeTHION LOPY B3[IAHYTH Ha ueho.
HOKPLITO@ TeMHBIMIT 00IaKaMIl, B 0CGOeNHOCTH TOCTe 07K,
KOTJa BO3AYX WICT Il TPO3PATCH, TO MOKIO BIIETH, RAR CBET
IPOXOIINT B Pa3pLiB OGJIAROB B BIJE FPROFO MOTOKA TPSMBIX
coTHeunnIx avyeil.

Bo Bpes CaTIOTOR MBI BIIUIM APRIe JIy4il cBeTa, Hpope-
safonide HCOO, HCXOAMIIHE T3 MOLIHBIX IIPO/RERTOPHAIX yCTa-
TOBOK.

Iz pTHX HABIIOZEHHil, a Takke 13 Toro (arTa, YTo MpH
MATOM 110 pasMepaM, HO JOCTATOYHO APROM ACTOYHHRE CBETA
Herpo3pauHLie TPEIMEThl, HAXOIAUNECT I0JIe HCTOUYHIKA,
oTOPACHIBAIOT PE3RNe TeHI, MOMHO OMpEIeIHTH OCHOBHOE
CEONCTBO cBeTA — IIPAMOIINHeiioe pacupocTpaneHiie B OAHO-
poaHoil cpefe.

C joctaTodioil CTENeHBI0 MPUOAIAMCHIA  OTHOCHTEIBHO
HeGeapIIoil o TOMIIHe ¢I0H BO3AYXa HII BOIBI MOZRHO CHII-
rath, omtmaecki oaHopoaHbnr. Coexyer olpaTHTh BHEMATIE
HMEHIIO Ha CHTIYECKYI0 OXHOPOIHOCTL CPelnl, TaK Hak B pe-
3y.IbTaTe Mepexoja cBeTa M3 OXHOI oFHOpoHOL cpeIpl B APY-
Tyl OH He OyAeT pacipocTpaHAThCs mpsmyoTiieiino. Ogepra-
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A0 TelH 0T npeJMera Ha KaROM-THOO dKpaile H0T00HEBI o4yep-
TAHRAM TCOMETPHYCCROIT NPOSKHAN  NOCPeICTBOM TIPAMBIX
JMHHIL. TeX0TAIEIX OT HCTOUHIIKA CRETA.

C"G'T()I‘CTOJL‘{O CBCT OT HCTOYHIRA pacnpo(maﬁqmm B
BiI1C JyHel, T. €. B an,e TOJIYTINDAMBIX JTHHINI, Ba4HHARINIICS
v HCTU‘IHHha 0 YXOJAMNX B GECKOHEUHOCTDL H HeCyIHY Iv-
YIICTVIO SHEPTHIO, HOHﬂmﬁ IPAMOI I TOTVIPAMOH B 3.1eMeH-
TAPHOIT TeOMOTDHII TeCHo CBA2AHBI ¢ MOHSTHEM CBOTOBOTO
AVHa — HampaBIenlleM PACTIPOCTPAHCHINT HOTORA CBOTA, ILIT,
Kan IIOr7a FOBOPAT, MOTORA JIy4wiicToll Drepriu.

Puc. 1. /loraszareIncTBO IPAMOIH-

HellHOTO  PACIPOCTPAHEHWSI CRETA

moayuyeHgeM H3oOparkenmit  oT;a-

JCTUHBIX OpeIMEeTOB B KaMepe-0d-
CKYpe

A

Apyroft paskusri ¢arT, yrasplpatcmmnil Ha upAModnneii-
HOe DACNpOCTpaHCHHe cBeTa,— 3TO HOJIYUEHIe M300parkeHiti
NPeIMCETOB 1HOCPEACTROM MaJoro oreepetia. Taroe maofpaske-
HAC MO/KIO HOIYYHTH IpHMEHEHIeM TaK Ha3bIBaeMoil Kae-
pH-00CcEYDPH (pic. 1), H3BecTHOII OYeHb JaBHo U ONNCAHHOIT
eie 8 XVI pere. Haxepa npegctasaser codoit amuk, B oJHoil
I3 CTCHOK HOTCPOrO CIeIaro HeDOIbINoe OTBOPCTIIE.

Jdyw cBera, mexomsmuit ms cpetauleiics Toukm A4, maer
OUeilb MAaJ0e CBETICe IATHO Ha 3aaFeil CTeHRe AN[IKA B TOU-
re A Jlyvu esera, mexogamuit ma Tourn B, JaeT Taroe e
Ao, Ho B Touke 5. COBOKYNHOCTH TaKIX CBeTJBIX TOUEK,
00pasyeMpIX JI¥YaMi, DCXOAATMAI I3 Pa3dUIuLIX MecT JaH-
lioro npeiyeta A5, BocniponsBoant ero ofpatHoe W3o0paike-
mire A6y, Rak Met yBEAIM 03 gatbHelimero, KaMepa-oGeRypa
ABIALTCST TpocTeiiliell MOJETBI0 YeI0BEHeCKOTO Tiaaza JI COB-
pexetinoro  doTorpaduueckoro anmapaTta ¢ Toii pasmiei,
YTO YV NOCTeTHETO B MAaJIoC OTBepCcTHe B Hepegdeil cTeHke
BCTABIEH CTeRISAHHBIT OGBOKTHB — CHCTEMA, COCTOSIIAA T3
HOCROJIBEAX COOHPAIONNY H paccenBarmux ammsz (pme. 2),
& poIb ODHeKTHBA B UEJOBEYECKOM I71a3e BBIIOMHSICT XpYy-
CTATIR.

Braors go XVIII Bera pasputie onTurir Kay Y4eHus o
cgeTe 0a3UPOBATIOCH HA HPEJICTABICHHT O IPAMOJIIOITHOCTH
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pacTpoCTpaHEHHA CBETOBBIX aydeil B OHOPOAHBIX —Cpelax.
Oxnawo eme B XVII Bexe LI m3BecTHBI (PAKTBL, KOTOpDBHIE
VEA3LIBATN HA TO, 9UTO IMMEITCA OTCTYIICHHA OT TPAMOTI-
He[lHOTO PaclipocTpaHeHIA ¢BeTa.

Hanpmep, Obido 3aMedeno, 4ro n3o0pasReHHA B KaMepe-
oGCKype OyayT PasMBITHI 110 KpasM, HEUETRIL, eC:Ii 0oTBEPCTIHE,
gepea KOTOpOe IPOXOIT CBET, CETATS CAHUIROM MaJIBIM. JTO
ApTentie Helb3A OBLT0 00BACHNTH HA CCHOBAHIN IpAMOIHe -
HOTO PAClpOCTPAaHeHHA Jydeil CBCTA.

Martosoe cTeHN0

mororpa:bnpyeu/uh
obvert

Puc. 2. Cxema yeTpoilcTBa oToaniuapara

Brito Tarme 3aMedeHo, 4TO IPH TPOXOETEHHI CBeTa ¥e-
pe3 OueHb y3KIiC OTBEPCTHA B HeIpo3pagHoM dKpaHe (mean)
3a 9KpaHOM HabIIONAeTCs BOBHIKHOBEHIE Jepedyronixcy
CBOTIBIX ¥ TOMHBIX m3o0paskemmit mexn. ITpm aToM cmeTInie
MOIOCKH MOMazatil B 00JacTh reoMeTpIYecKoil TeHM, a TeM-
Ible TIOJIOCKH — B MecTa, rje NOTHKeH Obil OBITH TCIBKO CBET.
D1 SBIEHHA Tar/Ke Heabss OBLIO O5LACHNTE Ha OCHOBRHITH
IPAMOINHEITHOTO pacHpoCTPaHEHIA ¢BETOBBIX Jydeil.

YepegoBaHie TEMHBIX H CBETJIBIX HOTIOC MORHO TaKiKe
HabII0IATh HA FPaEdle TEHH, MOTyIeHHO ¢ IOMOIIBIO TOded-
HOro MCTOUNIKA CBEeTa, YCTAHOBIGHHOTO 3a HENpO3PATHBIM
srpaHOM. I100CH Ha FpaHHIe TenH cTtanonsaTcs Godee mMIpO-
KIMII, eciTif TOYeYHBI! HCTOYHHK CBeTa H SKpaH, Ha KOTOPOM
MBI BILUTM TEHB, 3HAYHTENHHO YAATEHBI OT CaMOTo upeMeTa.
Ilox 3HAUNTEILHEIM YAATeHHeM 37ech CIe1yerT MOHHMATE TO,
4To paccTosiHile OT HpegMera Jio HCTOUHIRA cpeTa I JKpaHa,
Ha KOTOPOM BI{HA TeHb, 3HAUNTEIBHO fosIpIe pa3MepoB
npeaveta. J1i PaKTBl TOBOPAT O TOM, UTO 3aKOH DpAMOINHEIH-
HOTO PACIpPOCTPAHEHHA CBeTa — 3aKOH OpHO.TIREeHHBI.

[TorATIe 0 OIPAMOIMHCIHOM Ayde CBeTa — IOHATHE OTHO-
cHTe1pHoe.

Ognako B OONBIIHHCTBE CIyYaes B goTorpaduueckoil H
knHeMaTorpauueckoil NpaKTHKe ¢ HOCTATOYHO{L CTEHeHBIO
TOYHOCTI MOYKHO CIMTaTh, 9TO CBET B ofHOpOMHOM cpefe pac-
TPOCTPAHALTCSA OpAMOTHHEHHO.
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B conpestennoit dootoRmHOTEXHIRE HCTIOIB3YROTCA TPH Oc-
HUBHDIX 3aKOHA ONTHKI: HPAMOIHHEIiHOe pacmpoctpaHenite,
OTpa/RieHiie I npeToMIeHNe CBeTa Ha IpaHIle ABYX cpe.

Ha ocuose npegcraBienua o crete KaK 0 IOTORKe Jydeil
GLITUL BBISACHeHBI IepBble 3aKOHBI TPOCTEHNINX ONTHYOCKIX
SABIEHNIT, 563 KOTOPHIX B GOJIBIINHCTBE CAy4aeB HEBO3MOJKHO
lIoayuenite n300paskeHIil B COBPEMEHHON TeXHAKe. JITH 3aK0-
HbL OTHOCATCSA K H3MENeHNIO HANpPaBICHHS CBETOBBIX yueit
HPI OTPAZKENINL 1 NIPIL HepeXole Jyueli cBeTa W3 O1HOL cpe-
AbUB JIPYIVIO, HAIPHMED B OYelb PACHIPOCTPAHEHHOM B 1eX-
Hlke CIydae I3 BO3ayXa B CTERIO II o0paTHO (IIPU3MBbL, JiH-
3bl, OYRI, OUHOKIH I T. [1.).

Iyun cBera HecyT amepruio, nefictBire KOTOpOif MBI Hemoc-
PeCTBeHHO Hal:II0faeM, HanpHyep, KOrjia 3aropae.

Rorza aye cmera magaer ma TPaHHNY ABYX HPO3payHBIX
cpex (HampnMep, BO3TyX — BOjA, BO3IYX — CTEKTO0), TO dHEp-
FiUT, ROTOPYIO HeceT ayd, pasfedsercsa Ha JiBe 9acTi: YacTh
AHeprilir oCTaeTCAa B TOM jKe cpejie, HO H3MeHseTCs HanpasIe-
IHIC €C pacliipoCTpaHeHIs — Mbl HabII0JaeM ABIEHIe OTpaske-
UL, IpYTad MacTh MepeXonT B APYEYIO CPEAy, IIpHdeM 37ech
TARAC  MEHACTCA HANPABICHHE € PAaCHPOCTPAHEHHS — MbI
1adiaioaes sABIeHME MPETOMICHIS. Xopowro oTpaskamT cper
[T IROLOTIPOBARNbIe 3epRaja, COCTOAINNE B 3aBHCIMOCTH OT
Ha3HAUEHIA, H3 IJIOCKONAPANTeIBHBIX, BRITYKILIX MM 3Ke BO-
THYTBIX ILTACTHH, HH/KHSA NOBEPXHOCTH KOTOPBIX TIOKPHIBALT-
s OOBIYHO TOHRIIM €J0eM aTIOMEHIIA.

Crerisannasn miactiHra Ges OICCTALLETO MeTALIHUCCROTO
¢10s0 0TparRacT npmiepro B 12 pas Mensme cpeta, yesr 06bin-
fopenoe seprato. Jlyuiie Beex BemecT orTpadkacTt cpet ce-
PeOPAHOC TOINPOBAHHOE 3epKATo: mo 96% Bceit uazawmieit
Ha Hero cBeToBOM aneprun. Octaitsunie 4% M mordomanoTes.
Yepnas moanmpopaunas HOBCPXHOCTh OTpajkaeT MeHpiwe 2%
NaJaf0Iero Ha Hee cBeTa.

Otpaskenne ceta ompegexsercs 3aROHOM (UBHKH: mpn
IQICIIT qyya cpeTa Ha OTPAsRAIOUIYIO I0BEPXHOCTH ayq cpe-
Ta OTpasRaeTCs HOJ TAKHM ke YIIOM K NEPUeHINKY.IAPY K
ATOIT TIOBEPXHOCTI, WO KOTOPHIM OH TIaJaeT Ha 3Ty HOBepX-
hocts (puc. 3). Hagawouuit o OTPa/KeHHsIl AYydH, a Takike
IIPUEARYIAD, BOCCTAHOBIEHHBI B TOYKE MaTeHHs Iyua,
JdeRaT B OTHOI ILTOCKOCTH. 3TOT 3aKOH OTKEDHIT 0o1ee 2000 aer
Masat, HO I IO celf JeHh ero HCHIOAL3YIOT HpIT pacdere m
HBIOTOBIEHNI ONTHYECKHX TIPHGOPOB, B KOTOPBIX IpHMeHsa-
eTCA OTpasRele caeTa (3epKaThbHEIN CTEPEOCKOII, 3epKAILHEBIT
TEICCROII, MOOIHbIE IPOKEKTOPHI).
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J7g Toro utoGel YGeIuThOsl B HATITHIL ABICIH Tpe ot
deHis  cBeTa, NPOCTeUM 32 [POXOmeHieM ayuell depes
NpPI3MY IAH MHH3Y, KOTOPYI0 MOMHO paCcCMAarpmsarth AR
COBORYLHOCTH MHOReCTBa mpmaM (prc. 4). Rax suum, mywi

T g =
s ///"%/j// Y a 6
Pic. 3. Hpit oTpamentit Puc. 4. [peaoteine Jyua Mo
cBeTa yr().’l O'fpil}{{@}ﬂlﬂ ]i\',‘.\:pﬂ.\!ilTH"i&‘(‘h‘()ﬁl CBeTa B ﬂi)llii'
Ayda paseH yIIy MajeHIs Me {a) u amHze (d), cieJan-
ero HBIX W3 CTeKiIa. JInE3y MOKHO

PACCMATPHBATE KaK  COBORYH-
HOCTh MHOJKECTBA TIPH3M

cReTa NI MPOXORISIIIT 13 OXHOM cpespl B JIPYIVI) IPeJOoM-
LTIOTCSE.

BaKOH TIPeTOMIEHITA CBOTA TJIACUT, UTO NI mepexoe Jvda
¢BOTA M3 OIpE;eICHHOL cpejsl B ADYIYIO BCIHUHNA, xapakie-
pH3YIONAA  CTemenh TMpPeIoMIeHIsE — LHoKasaTelhb npeIoMIe-
HIs, ABIAETCS BETIMIHOI mocTOANHOIL Ad8 JAaHHBIX TBYX

| aSA42
Bosayx | S
) <

Pire. 5. IIperoMaerue yda Puc. §. OTpaskeHite Jydeil cBeTa
cpeTa Ipu Tiepexgiae n3 07- OT mepoxoBaToll NOBePXUOCTI
poit cpegs! B APYIYIO

cper. TIpedosiennblil JIyd. CBeTa Haxoqmrcsa B oaMoil TI0-
CKOCTH € JIyUOM HAJATIIM  H TTepIelinRY.JIAPoL,
ROCCTAHOBICHHBIM K TPAHIIe JBYX Cpej B Touwe -magenivl
avua (puc. 5). Snampe 3TOro 3aKoHa I03BOARTO paccuuTaTh
Il IOCTPOMTH BCE COBPEMEHHEIE OITHICCRIIE TpPHOODHI, HCHOTh-
3VIOMUC TPH3MBL H JITH3EL {knr0d0TO00LERTIISLI, CTEPeOTPY-
6ot 1 ap.). IIpoxosRIcHHe CBETOBHIXY Aydeil B rIaze Tarme 00b-
SCHTOTCA THM 3AKOHOM.

3arombl OTPARCHASA T OPEIOMTLHHA CBETA ABIAIOTCA
OCHOBHLIMIT 3aKOHAMI JYUeBoll HIH CeoMeTpHIeckoil ONTHKL.
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Ha ocyoBe 1ix HpHMeHeHHs s MOKHO OULACHNTH 110JydeHne
EOCHPUHIIMAENBIX I7Ja30M I300pasKeHul OKpysKalomero Hac
apa.

Brinfe ORLIC paccKasaHo 0 TaR Ha3hiBAEMOM 3ePKATLEHOM
OTPRIREBIT, T. €. 66 OTPayKeHMH OT COBEPIIENHo IIagkNX Io-
pepxracTeli. Ecil sic HOBePXHOCTH He riajgsaf, a MIepoxosa-
Tufl. 10 TIPH HaJeHAN Ha Hee JydYa CBETA OTparkenne OvieT
UPOLCXOATh He B OJHY, & BO BCE CTOPOHBL. JT0 ABIciHe Ha-
spipactea auddysubiy orpaskendeM (pirc. 6). IMosepxuocts,
EOTOpas paccelsacT NMaAaloluil Ha Hee CBET BO BCE CTOPOHEL
COB2PUICHHO PAaBHOMCDHC, Ha3bIBAGTCA abCOIITHO PACCOIIBAIO-
uteit. OzHako a20COJIOTHO paccedMBaromNX IoBepXHoCTeli, Tak
Re HAK W a0COAITHO 3€PRAARHEIX, B IPHPOIE HE CYINECTBYeT.
Il afcomoTHO paccenBamwIHM MOBEPXHOCTAM NpHOIILRAITCS
HORCPXTIOCTII CHEra, 4epTesRHON OyMary, KUUONPOeKI{OHHBIX
DRPAIIOB, R3IOTOBIEHHEIX M3 OTOETeRHON XA0HYATOOVMarkHOI
. avnsinelt Matepun. Haenno Ted, 410 3KpaHn B RUHOTeaTpe
pacceuraeT HaJaloUIMIT a Hero ¢BeT PABHOMEPHO BO BCe CTO-
pounl, obbAcHsAeTcst ToT QAKT, 970 SPHTCTH MOrYyT BHIETD
duasy ¢ a0boro Mecra B 3aie, B TO BpeMA KaK IpPH 3epKaTb-
HOM OTpasReHIH CBeToBoif Ay4 GBI GbI BHIEH BCEro JHIIL He-
MAOITD.

Hrak, M8l BUMM TOTOMY, 9TO CBOT BO3TeilcTBYeT Ha EHan
sputensupiii anmapat. Ho uro cofow upegcTtasiger cseT i mo-
MeMy MBI BIJIHM TOJIBKO TOTfa, KOITa CBCTOBLIE Jy4H TOHa-
awT 8 raasa’

Hsaydenne ORpY/RAOMNX T, BOCHPIHAMAEMOE I1a30M I
B nORIeHHON JRU3HI LA3BIBAGMOE CBETOM, IPEACTABIAET CO-
Goll pacmpocTpaHAIOmIiecd HIEKTPOMATHNTHBIC BOJIHBI pas-
TusHeil JAHHEL. B obmey ciayuae 3JTeKTPOMATHUTHEIE BOJHEBI
¢TauvaleTcA Mo cBoedl mauHe B GOJpIIOe WICIO Pa3: HMeRTCA
NICKTPOMATHUTHEIE BOJHBI O09eHb KODOTHIE (B JeCATHMILI-
JTiapIHble Z0TH MeTpa U ellle MeHbIINe) H OTHOCHTENBEO JJIHH-
pule (B COTHI I THICAYM METPOB). SACKTPOMATHHTHEIE BOJHEL
M3IVYRI0TCA aTOMAMI, T3 KOTOPBIX COCTOAT BCe Benjectsa I
Tedd B upnpoze. JanHR cpeToBRX BOaH, HabawJaonilecs B
MPIpoTe I OCHOJAb3yeMble B TeXHHKe, HaHECeHLI Ha IKAIy
IeRTPOMATHIITHBIX M3TyuYeHAl!, Ha3blBAEMYI0 CHEKTPOM H3-
avuenuni (pre. 7). Ha a7oil mrane B JorapudamaeckoM yMacni-
Tale OTIOKEHBI JIMHBI BOJH B aErcTpeMax (OIHH aHTCTpeM
PaBeH OJaHOH JecATEMILLIAapiHOH mgomte Merpa: 1 A=
=070 ). T'7asa gYeroBEeKa BOCHPUHAMAIT DIEKTPOMATHIT-
Hble A3INVYeIIT TeT, TTbl BOJAH KOTOPLIX HAXOATCSA B ITITCp-
rae 3800—7800A. Ha mikaTe sIeRTPOMATHUTHEIX W3.1VUCHUI
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OHI p&CHO‘IO/I\eHBI npn\xepHO nocepeaHe H COCTaBIAIOT
CUEeHb HGOO'II:HI}IO qacTh 3TOTO CHERTpa. Ha s710il mra1e cre-
Ba I CcmpaBa OT BII;III’\'OH YacTH CHEKTDA HAXO0IATCA HEeBHIN-
Mble N3JIy4YeHHd, HO ooHapy&\HBae\me 10 1X ,’_ICHCTBHIO Ha

Dawua BOAH B AHTCTDERAR

10 v

lo" " =iw 199 =tom 1?’ 10° 10 10t 100 107 10 1 97 10 1072
T : ey RT
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5, ;/H /% 7% )}/,,,/,),")‘ 3
//]’lﬁ,uou;a}qgnu ﬁ%

YL

55005

57
Prc. 7. IllkaJa 3JeKTpOMArHUTHBIX H3TydeHuil 3amrpn\o—

BanHana o0aacTb COOTBETCTBYET 4YacTH CHeRTpa, BH,{II\IOII qe-
JOoBedYeCRHEM TIJa3oM

¢BETOYVBCTBHATEIbHBIE LIVIEHKA I yRe CIEeNHajdbHBIMI IpH-
Gopayu. HateBo JeskaT JJANHHBIE BOJIHBI — uu@parpacHole
Jyui N PaJOH3IY4YeHIs, a HalpaBo — KODOTKHE BOIHBIL!
v.ibTpadnoaeToBbIe JyUM, PEHTIeHOBCKIE I raMMa-aydi.
O0pIKHOBenHEIT  Ge-
ABII cBET, KOTOPBHI Mbl
m BHIHM, HA CaMOM [edde
COCTONT W3 CMECH IBeT-
BHIX ayueit. Ha mBernme
Jy4Yd er0o MO;KHO pas’do-
JRETH TNPOOYCKaHTeM Ye-
pes3 TpPeXrpamHYl0 CTeK-
ASAHHYIO TPU3MY (pme. 8)
Ona coofmaer KakIoH
1i3 CBETOBLIX BOJIH € pas-
Prc. 8. Pasiokenine CTeKJIaHHoil sJmYHOIl IJAHBOIl cBOe Ha-
npu3Moil ayda oOBIKHOBeHHOTO CBE- npap:enie. B peayanrate
Ta Ha pPAJ IOBETHBIX 'Iy‘IeH
IO APYIVIO CTOPOHY NIpI3-
MBI I0JIy49aeTcs IBETHOII
paxy:kHbI cnekrp. CBeToBEIe Jdydm, OTIIYHBIE IO NTiHE BOJI-
HLI, BOCHDHHHMAIOTCH HAMIOM BPHTEIbHBIM AaNNaparoM Kak
pa3JnyHo OKpalleHHbe: Iydi ¢ HanboTee ATHHHLIMIT BOIHA-
MO IIpeICTaBIANTCA KPACHBIMIL, a ¢ Handodee KOPOTRINMII —
Juoaerossnm. Hampmiep, BOT Kak 3aBICHT BOCHPIHIMAeMblil
HaMI OBCT OT AIHHBEL CBETOBOI BOJIHBI (AJAUHEL BOJIH IIPHBEE-
upt B aprerpevax: 10A=1 M — BaROMeTpy):

Cneuxtp

BuoicTOBLE

$moneroBme wyd . . .. . . . . . . . 3800—4300
CHEM® AYUA . + + « « « + « - « « « - . . 4300—4800
rOAYGHEe JYUH . . . o« o 4 .. s oo . . . . 4800--5100
3EJGHBIC AV . o .+ . -« =+« « o . . » 5100—5500
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AHeaT0-3eJeHBe VUM . . . . . . . . . . . b500—5750

AReIThe JIy9H . . . . . . . . . . . . . . 5750—5850
OpaH:KeBble JIyd4dm . . . . . . . . . . . . . 580—6200
KPacHBIe Jy9d . . . . . . . . . . .. . . 6200—7800

CeeToBOe pasjpakeHiie, BOCHPIHATOE rxasaMu, Tpancdop-
MHPVeTCA 3aTeM B HallleM MO3TY B IBETOBOE omlyileHiie.

Ham ri7as sBiserca opramoM 4yBCTB, OY€HL TOHKO peari-
pVIOINIIM Ha felicTBOe CBETOBLIX Ayuell, H CAVRHT OCHOBHBIM
npueMHAROM RHOOpPManm of oxpysKawomiem Mmupe. B raasy
TNPOUCXOINT TO B3amMoeiicTBIIe JYUHCTOH 3HEPrIH ¢ OKOHYA-
HIISIMH 3PHATEJIBHOT0 HEpBAa, B Pe3yabTaTe KOTOPOIO B MOBTY
co3iaercsa obpas BHAUMOro 00BbeKIa.

SpumeabHul AnNapam 1e.196exa

Baarogapsa riazam HayM gocTynHo Bece §orateTBo opM I
Epacor Oplpoasl. I'masa paoT HaM OpejgcTaBlIeHHe 0 OIA3-
KIX H yAaJeHHBIX TpeaMerax, 00 HX PacIoJo/KeHUH HA ILIoC-
ROCTH I B npoctpaHcTse:. «Ha raasz» Mul mame 6oTee miam Me-
Hee TOUHO ONpejeilsieM paccToaHde 10 IpegMera.

I'1aza mo3BOIAT HAM BHAETH IPEMETH TAKNMI, KAKIME
OUII eCTh B AelICTBHTEIBHOCTH, T. €. B TPeX M3MePeHHuax — B
AINHY, MIOPHHY E [IyOHHy. JIMinnemuuch 3peHusd, 4eI0BeR He
MO;ReT BOCIPNHIMATH HA (OpM, HII KPACOK, HM NPOCTPAHCTBA
(obpema). YemoBer B ¢ OFHNM ITa30M TepAeT HOIIMHHYIO
00'beMHOCTD BHICHHS.

I1az wetoBera BechMa COBEpIIEHHKMIT W OYSHH YYBCTBI-
TeIbubIT Oprad. BamecTe ¢ TeM H €ro BO3MO/RHOCTH OTpaRilde-
Hel. Hampusep, o9ens MedkHme IpeiMeTH! HAM HeTaTid IIa3 He
pasiHdaeT KakK BCJIeICTBIOE HeTIOCTATOYHON paspemalomeil
¢m0co0HOCTH, TaK H HEJOCTATOUHOH YYBCTBUTEIBHOCTH HpH
MaIblX OCBEIeHHOCTAX. VaMepserca paspemamomas cII0Ces-
HOCTh B yraosoif mepe. J{na weaoBegeckoro riasa oHa paBHA
0JHOH YIiI0BOH MITHYTE.

[Toporoy 94yBCTBITEIBHOCTI HA3BIBAETCA CBETOBOE pasipa-
7eHIIe, BRI3bIBAEMoOe CBeTAmelica TOUKOMH, Ho3BoIgwmell e1pa-
elsa 0OHApPY/KITH ee Ha COBEPIIEHHo YepHOM (hoHe MPH ycio-
BHII 09eHb JOIr0T0 MPUCHOCO0deHns ria3a K MOJIHOH TeMHOTE
(azamranua). Ipm stom aydmcras sHeprud. MOCTYHAMINAA B
3DA9O0K, HaCTOJABKO He3HAUHTEIBHA, UTO €CTI OLl ee Hempe-
PLIBHO HARANINBATH, TO MAIYH KAJIOPHIO, T. €. KOJIMILCTRO
Tem1a, Heo0XoIMmMoe Ha MOBLIMIEH e TeMuepaTypsl 1 a1 Boanl
Ha 1°C, Mbr moayunan 6Bl 32 MPOME/RYTOK BpeMeHit » 60 M-
JHOHORB JeT.
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Jdypyroy orpamityeniey paboThHl I1a3a  ABIALTCA  IOPOT
OCeITeHRA, T. €. TAKOe CHABNOS CBETOBOE PasIparkemme Iiaa-
3a, TPERBILICHII® KOTOPOTO BHI3LIBACT WYBCIBO OCACILIEHNS

Hpn TAKOM MAKCIIWATLHOM, eITe BBLIeP-RIBASMOM pas;xpa-
JRCHINDI TMOCTYNAUIAd B 3DAYOR JGYUHACTAI SHEPIHsA Il Hempe-
PBIBHOAM HAROTIOHHIf ¢ JAT BOAMOMKHOCTH TIOIVUHTH OIHY
MATY Kagopiue yiie B Tevenne 30 vun. Tawriv o0pasoar, Ham
I8z MOMKET HPH OIPEIENeNHEIX YOIOBIAX DPEricIpHpoBaTh
HOTORM CBeTOBLIN Jyuell, oTandawipiecs Mo csoell HHTEICHB-
voctin B8 200 amrapaos paa! ormeuno, vy o1 casoiii gye-
CTBIITEIBHDIT TeXHHYECKAN TPiGop, HATIpHMEP POTOIASKTPOH-
HBIT VMEORHTETH, HE oblIajaeT
rancit ocoSemyoctnio. OfEaro
BO3MO/RHOCTH  IAas3a  MOMKHO
ege 60Iee YBOIITUHTE.

i1 3HAYNTEIRION0 pacwi-
PCHITA BPLTEIBHBIX BOBMOKHO-
cTeit msobpeTeHo HolplIoe Ko-
THYECTBO ONTHUECKLIX Bpudo-
poB:  OHHOKIH, B3pHTETbHBIC
TpyOBl, HATLHOMEDHI, TeAecro-
, ObI, KOTOPHIE [AlOT BO3MOIK-

iy uwngrtjenkﬂ'v HOCTH BIfIeTh OODBCKTBI, yAa-

JeHHBIE OT HAC, HAYuUHasg OT

Puc. 9. C'rpoemx.e T1a30 IO~ paccromHuit B ICCATRH MeT-

Bera POB 710 @CTPOHOMITECRIX, FPe3-

privaiino  BOJLIMHX  PAcCCToa-

Riril, KOTOpHIT JIyy cBeTA HPOXOIHT B JCCATRH I COTHU CBETO-

ERX JeT (cBeTOBOI IO — PaccTosiniie, HPOXOJHMOE CBETO-

BEIM JYHOM 32 OUH 101 upu CLopoch pacupocTpaHennsa
cneta B 300 000 wv/cer).

B nocaejHeM cayuae HeOOXOMIMO, KOHETHO, YTOOBI 00BEKT
paST0IeHNS, HanpuMep 3Be31a, ORI HOCTATOYHO  APKIDL
Korjia crer, Meaycraewpiil OpeIMeToM HAH OTPAACHHEI OT
HOTO, MOHajJaeT B a3, oH BLI3BIBAET CEETOBOE PAApAKeHnHe
W OII¥IIente, IepelaBaeyMoe SPUTCTLHBIN HEPLOM MO3TY,
B KOTOpOM co37aerca ofpas 3TOTo HpejaMera.

Kax mnspecto, riasa Yel0BEKa WMeIOT npnommmemm
uapeodpasHyo dopMy H PACHOTIOEeHE B YLIyOdeHIT depe-
na — IJIa3Hnax.

Crenkn raasHoro goloka muMeT Tpu o0odouri (pue. 9.)

BuyTtpit ofozouer OMeeTCA SRUARAA crexnooﬁpamaﬂ Mac-
ca. MoKasaTedb NPCTOMACHHA KOTOpoil HpuGTAZUTEIBHO COB-
Hatlact ¢ TOKasaTereM IpeIoMTeHHa Bognl m pasen 1,33.

Poroeuya

Paaymean

GEC.0H AN 4
/

oboncsua
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Heppast. Birenmas ododouka wasuipaeter OCIROBO {CLe-
poli). bBedgrosan  ododouka  Henpuspaia, za ICKIIOUeHieI
Upospavnoll nepelmeil 4acTh, KOTOPAas BLLIAeTCA BLePE],
nyes GOJIBHIVIO KPIIBNZHY.

ITa 4acTn GeTRoEnil 0G0IOUKIT HOCUT HAZBaHIIC POTORIIET,
NI Poronoit oboxoukm,

HanyTpit X cKlepe mpitteraeT BTopast o80J0UKA, COTEPHA-
last ceTh MOIKHX KPOBCHOCHHIX COCYHOB. B mepegweil wacti
Ildsa. 0ROJT0 POTOBUILL, OTA 05GI0YRA HEPOXOUIT B patyiki-
HYIO, URPDANIGHHYIO Y Pasneix Jwjeil B padinanbii npet. B ce-
pealIic ee IMeeTesA 0TBepeTHe — 3paloR. Jmaserp spauta Mo-
JRCT MCHSITRCST B 3aBiICHMOCTIL OT KOJMMECTBA CBCTa, Morajalo-
wero B ria3. B o0biMubIX yCIOBHAX AMaMeTp 3pauka papen
3—4 2y, a UpH CcJa0BIX OCBEIIEHHOCTAX — npalIiH3ITeIRHG
8 atxr. Poar spaura mogofua pomir anadparssr 8 gororpadirue-
cred o0bextipe. HemocpeaeTBenino 3a spaukoM pacroIoskeiio
[pospaunoe, yupyroe TeJo, myMelmmee (POPMY MBOFKOBIIYK-
JI0If JUfUBBL C IOBEPXHOCTSMI HCONTHAKOBOI KPIBI3HE!, HA3LI-
paeMoe XpycramirkoM. XpycTadiK HaXOIHTCA B NPO3pavHoil
CYMEe, OXBATLIBAGMOIL €O BCEX CTOPON TaK HasmBaeMoil IULTi-
QPIGIT MBITIiei. ] h

[ox geiicTsiteM aTofl MBIIULI H3MOHAETCA CTeHeHb RpIt-
DHRHBL MOBEPXHOCTH XPYCTATIKA, ONPCILAAA €r0 CrocoSHGCTh
DPUCHIOCOOIATLCA K OTYOTIHEOMY BIICHHIO IPEIMETGE Ha
Pa3IIYEONM PACCTOALMM, JTO ABIeHIe HAsbLIBAETCA aKKOMOIA-
Tmefl. ARROMOJAUHA JAeT BO3MOKHOCTE MONYUYEHIA pPE3KIX
1300pasRen it Ha0II01aCMBIX BPeIMeTOB HA COTIATON 060:104-
Re I'Ta3Horo gHa. IHouajawmuil B ras ceeT o1 oxpyHamomnx
iac LpeaAMeTos DBOCHPHMIMaeTes ceruaToil ofoacdroill, Hepn-
Hble TPOBOJAHIKN OT KOTOPOIT JI IIePEeJAIOT IIMIYJILCH B MOAT.
CeTyaTha B Iiasy HIpaer MONTI TaRyIo Ke POIb, KAK H doto-
SICRTPIYeCKIE arTHBubll ciaoll (PoToraTox) B coBpeMeHroiL
dorosieryente o B GOTCIICRTPOHHONM YMHOMKHTETE.,

CetyaTra COCTOMT B OCHOBHOM 13 OTeHPb GOJXBIIOLO TUCT:R
OROHYaHIl HeDPBHBIX BOTOKOH, SIBIAIOMGLIXCA Pa3BCTBICIIHA-
MIT 3PIITETRHOTO HCPBA, 1 HMECT CHOERHOe crpoeniie. OroHua-
Hitd TTepripIX BOJIOKON, NMewlme B ctefeavra (pne. 10),
HuCHT ilasBaRile TIATOMeR, Apyrie, 6odec Kopoinue i Gomdee
TOACTRIC, B BITE JIYROBHIBI, HAa3bIBAMOTCHA ROTGoURaM. Paaye-
PLI HAI0YOK 1 KOAO0YeR HACTOIRKO Malinl, UTO BIAHDBL TOALKO
B Mitkpocren, Ofmjee KOIHICCTBO MATOTER T KOAOOUCK OWeIT:
Beiiko — wpamepro 440 Mnaamonos, B3 Hux oxoao 103 M-
HIOHA [atouer 1 7 MIIZHOHOB Koadoder. Hoafourn pacipe-
AeIeHDl Ty CeT4aTolf 000J0UKe HEPABHOMEPHO: B TAK Hazbl-
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BAEMOM JREJITOM HATHE HX 3HAYHTETBHO GOTIbHIe, UeM B IPYIHUX
mecrax. MecTo, rae B Traa3 BXOIHT 3PHTEILHBII Heps, He
BOCTIPIHIMAET CBETA, €I HA3BIBAKT CHCOBIM IATHOM.

Poap DatoueKk U KOJ00YER B IOpomecce 3PHTEIBHOIO
BOCIPUATHA pas3amuna. B Halouxax HMeerca 0co0oe BeIlect-
BO, pasiararmieeca 07 AeficTBHeM cBeTa. JT0 Bem{ECTBO HO-
CHT HAa3BaHUe 3PHTEJLHOTO MypHypa, MIm pojomcnna. Ama-
JOTHYHOE IO CBOEMY HAa3HAYEHINO BelecTBO — HOTOICHH —
mMeercs B KOIOOTKax.

IMasouku, obxajas Goabhieil GyBCTBHTEIBHOCTBIO, HEHCT-
BYIOT HpH ¢;1a00M OCBENIeHNH, OCYIIECTBRIAA TaK Ha3bIBAeMBbIiL

Pite. 10, Bt oroHuannil HepBHLIX BOJIOKOH B COTHATRe
riaza (Hajog9xa H KOXGOUKA)

cyMepeuHBIil 3pHTeAbHEIT Iponece, IPH KOTOPOM IBeTa Ipe/i-
MeTOB He BocHpHHIMATCA. HOI00IKA He#CTBYIOT MPI OTHO-
CHTEABPHO CIIBHOM OCBOIIEeHON, KOTAA 3PHTEeABHBI IYpHYyp
B TATOUKAX TOUTH HOIHOCTHIO pacmancsa. Oum odpasynr
ammrapaT JHEeBHOrO 3PeHHA, NO3BOIAIINIL BIJeTh IBeTa H
dopymy TIpEIMeTOB.

CeerT, TONAAKOIMLI B I1a3, co0IpaeTca HMOCPEICTBOM XDV~
cTAaTifKa HA CeTUATKE N, HOMaTasdg HAa OCHOBAHHSA DATOYER, pas-
Jaraer 3pUTCIbHBHI mypunyp. PasioskeHHe 3pHTCIBIOTO Lyp-
mypa Tof, felicTBIeM cBeTa mpejcTaBiaseT codoil doToxmMitue-
CKYI0 PeaRnio, B pesyibIarte KOTOPOH B HEPBUBIX BOJIOKHAX
HMOSIBIsieTC HeROTopas DIeKTpHUecKad PasiocTh MOTeHIHa-
0B, KOTOPYI MOKHO PETHCIPHPOBATH BIEKIPOM3MEPHTEThb-
HBIM npnidopoM. B ¢opie OTAeIBHBIX DIERTPHYECKIIX IMAY.Ih-
COB CBETOBOC pa3jpasKeHine ImepejaeTcs OT Fi1a3a B MO3TOBLIC
HeHTPH!, TAe 1 TPOMCXOINT CIHORHEINT IpoIecc Mpeodpa3oBa-
HIST 2IEKTPHYECKUX HMIIYJIBCOB B 3PHTCIBHEIE OLIYHICHHA.

B rteupoTe 3PHTEIBHBII DypHyp B HAICYKAX MeTTCHHC
BOCCTAHABIABAETCS.

Ecau manTelpnoe BpeMs CMOTPeTh Ha APKO OCBENIEHHBIE
npeMeThl, T. €. HPH JIHTeJIBHOM BO3/(eHCTBIN cBeTa Ha CBe-
TOIyBCTBITEILEBE KIETRI CeTIATKI — IATOUKH M KOIDOUKI,
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BCe KPACAIIee BEMECTBO B HIX HOTHOCTHIO BHIIIBEIO GBI, M 3pH-
TEJILHBIT TIpomecce Mor OBl mpekpaTiThesa. OgHaRO 9TOTO Te
IIPONCXOIIT, MOTOMY YTO IO Mepe BBIIBETAHHA HEKOTOPOTO
KOITecTBA MOJIEKYI POAOICHHA B IATOYKAX OJHOBPEMEHHO
BOCCTAHABINBACTCA MOYTH TaKoe sKe Koanuectso ero. Caeno-
BATeIHHO, KOJINYECTBO POJONCHHA B CBETOTYBCTBITEIBHLIX
KIeTKaX 0CTaeTcs NPHMEDHO NOCTOAHHBIM, H 3PHTEIBHBIN
Hpolece OCYINecTBIACTCA Ha HPOTAKREHAN MINTEIbHOTO Bpe-
MOHI.

IIpir mepexoze oT o4eHs GOJBHINX OCBEIHEHHOCTE K Ma-
JIBIM. HAIIPHMep eCTH B SAPKIII COTHEUHHIT JeHb BOHTH ¢ yJH-
Bl B ILI0XO0 OCBOIIEHHOC HOMEHIeNie, TO CHAYATA B HeM TPYI-
1o Oyier 4to-HNOyAb YBHAETH, 1A Toro 9T06Bl TIa3 MPUBHIK
II MOT XOPOIIO PazTMYaTh MPEIMETLI B HEOCBEIIeHHOM HOoMe-
urennir, Tpedyercs oroio 30 Mun (sABIEHUE aATITAMHIN T1a3a),

¥ uclloBeKa W OTPAHHYEHHOTO 9HCIA MpefcTarite’ell sKu-
BoTHOrO Mupa {o0e3rsiHBI, MHOTHE XHUIHUKI, HOYHBIC TITHILI)
1133a PACHOTOMKEHBI TAKUM 00pa3zoM, 9TO JHMHAW 3PENIsT HIi
APHTCILHBIC OCH IX HMapaLIeThHBI Mer7Ty coboil. Ilapamzerns-
10e pacnoosReHHe oceil IO3BOIAET OJAUH H TOT sKe OOBEKT
paccMATpIBATh OJHOBPeMeHHo ARyMsA riaaszawwu. Takoe spi-
TeIBIOE  BOCHpUATHE OBII0  Ha3BaHO OHHOKRYIAAPHBIM 3pe-
HIUIeM, T. €. 3PeHIeM ABYMs TIasaMH, B OTJHYNE OT 3Dens
GIHIM T71a30M — MOHORYIAPHOTO.

BOC)Zp uamue NPoOCMpaHcmea

Coraacopanmuoe fgeiicTBHe 00OHX FIa3 €O37AT0 BO3MOIK-
MUCTh OMYINATh TJAYOHHY BHAAMOrO TpoctpaHctsa, OmmiM
r1a30M TIyOUHA BUANMOr0 NHPOCTPAHCTBA BOCHPIHHMAETCS
3UAQUITEIBHO XYsRe H JarRe HECKOIBKO MO-IHOMY, YeM OBy M
rIas’aMir. :

F1aza zam0T HAM BO3MOJKHOCTL CYNNTH O BHAOTHEM BIHIe
HpeIMeTOB, NX OTJATIeHHOCTH, HPOCTPAHCTBEHHOM COOTHO-
HICHIIL.

s yaaseunsix o0LeKToB 11a3a SBIAKTCA eIHHCTBOHHBIM
CPEICTBOM LI OTPeTeIeHIS KaK MPOCTPAHCTBCUHBIX COOTHO-
WeNnHi IPeIMCTOB. TAK I UX IIBCTOL.

Br1err mpocTpaHCTBeHHO OPHEHTHPOBAHHBIC MPEeIMEeTLI —
03HaTAeT pal3IndaTh B OOJbIIel WIHH MeHbmell CTemeHN HX
(bopyMy, pas3Mephl, HanpasieHne, B KOTOPOM OHH 0T Hac HaXo-
JATCA, T paccTosnme jo HnX. Rasamocs 611, 910 Korjga, HpH-
KDPBIB O IIa3, MBI CMOTPIM Ha ORDPY/KAOMHEIL HAC MHD, TO
OTHOCHTEIBIO IIPOCTO PemNTh 3TV 3ajauy.
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Oxamako meno ofGeTonT me coseeM Ttak. CyTh B TOM, 9T0 B
HanesM FIasy [300pameHHsA  PaccMATPUOBACMHIX  TIPeIMETOB
[OTYIAIOTCA A CeTuaThe MOZOUHO ToMy, Kak B Qororpadit-
ecKOM anmapate moaywaercsa nsobpasenne Ha doTorpadir-
yeckoit mienke. Mzofparkeniie 3T0 LJI0CKoe I TMepeBepHyToe
{pie. 11). ’

ConTReTCTRYIILHE OULITHL ¢ OTIPEIAPIPOBAHHLIMIT [7ia3a-
MIT BITBOTHLIN TTORQ3&:01, 4TO CCTI OCTOPOHHED ¥IAMMTh € 2all-
well CTOPOTLT TIAMTOTN ANI0R: BCe TACTI 1Aaa, EpoMe ceT-

-
g

Cnolt ©30TOUY3CTBH-
TenoHuX KAETOR

Puc. 11, Hzofpaskenie BILIIMOrO IpeMeTX B riase

YATKI, TO HA IOt MOKIO YBIIeTHh HEMOCpeCTBEHHO N300pa-
RCBIC, ,

Hpr aroM yOemuancp, 410 3PUTEILHLIT nypiyp (pozon-
CIIH) BEURETaEeT B TeX MECTaX, Ha KOTOpPEIe Tajal cBeT. B Tex
MeCTay, Ky;Ia CReT He NOmajat, BuiseTaHis e Ont1o. B apy-
rHX OUBITAX Ha CeTYATKY HemOJBIRHOTY I.Ja3a JRHBOTIOLO,
AOJTO WAXHTIRINEr0CA B TEMTIOTe, HATPABIATH H300DURenue
RaKoro--n(0 TpefMeTa, HATPMMep CBETIOT0 OKHA ¢ TeMHBIM
OROIHLIM HEePeruIeToM, fIpH »1oM 6p170 00HAPYIKEII0, ¥TO Ha
coTuaTRe meocTe Iperapaiini m3o{paskenie oKHa 0CTaBa’Inch
creT LM Ha mypuypuos Qone. Ipmyepno taroe Ke nzofipa-
setire GHTO JTOIVYORO TOUIA, KOTHAA B IIa3Y MRUBOTHOTO 3aMe-
Hill CeTYATKY COOTBETCTBYIONIIM  RYCOUKOM KHHOIIEHE.
Bo ncex caygasx, ROoHewHU, m200paskelMe KaK HA COTYATKC,
TaR I Ha KiHomTenxe 6r1to T1ockiny. BosHuRaeT Bonpoc: Ka-
RINM 00PazoM MBI BOCHPHHNMAEM NPOCTPATCTBOIHOC PACHOTO-
FKCHEE TIPEIMETOB, BEIh B a3y Ha CeTYaTKe NMoTYIaeTCs
nmiockoe naobpamenne?
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Caexver yUUTBIBATE, 910 HaUl IJa3 He HMEOT HIRAKOLO
A0COTIOTIONN  ONPeReIWTEHs PAIMEPOB 11 TpOeCTPaieiscliioro
HOTOACENA OTPeIMeToR. ]

Cyixenie o OpocTPAHCTBENHOM COOTHONIEHNT LPOIMATCB
BBIHOCUTCSA HaMH Ha OCHOBANTH HAIIETO JRIBHEITOTO ONBITA.

O mpocTpaHCTReHHOM COOTHOMIOHNY HPEIMCTOR MBI CY M
10 TARIM NPI3HAKAM, KAK BIIIIMAA SOTHYHHA TPeAMeTa, JIi0-
HeliHAg TMepCHeRTIBA, 3arOPURIBARIC OJHMOr0 IpeiMeTa Jpy-
FHM, HATTWEEHTe CBeTA I TEHI, M3 3HANGEA PA3IMEDOB OTIeTh-
HLIX HPCIMETOR. '

Puc. 12. Ycaosioe m3ofpaskeRme HpoCTPAHCIBEHHOrO IOI0-
SKCHITA TIPeIMeTOB

B sroM MOo/RHO yOeIHILCA, IOCISIOBATEILHO PACCMATPII-
Bag oteIbHLie BHAR pilc. 12. Bug A mpeacrasaser cofoil
HEeCROILEO exoTAmuxea ananit. OF 0o0beMHoCTH MBI TIORA eIne
cvianTe He mosres., Ha sirge B Toro jKe pHCYHKA, NOIOIHEH-
HOTO JeTAJSIMIN, MBI BILUEM B3aRMHOE PAcHoIo;kenie goMa,
JEPOBTeB, JINHK TPOTYapPoB B HEPCHERTUBE H YiKe CYIHM 00
ooneyuocTit, Ha Buge 5 mHa mepejmen miaie morasad wenn-
BOR I 3TO HAET HaM BO3MOKHOCTH CYANTH 00 YAATeHHOCTH €ro
I L0a o7 Hac., B 97T0M ciayuae MBI MOMREM CKa3aTh, 4TO YeId-
BCK HaXoZiTed OJIke K HaAM, Tak Kay €ro. pasMepnl 3madil-
TeIRHO Goapmie pasyepor gosxa. Ilepeneca msoGpamernme ge-
JI0BEKAa Ha TPOT¥ap I COOTBETCTBOHTO VMENBIIHB MacIiTtad
(eirx B), Mol Kak GBI II3MEHHM pacCcyiosIHie oT Hac 10 9eloBexa,
B TO BPOMA KAK PACCTOSHAE OT HAC [0 PHCYHKA B ACHCTBITEdS-
HOCTH ITOUTH Ie I3MEeBTIOCE.

Takm o0pazodM. Mel Ha INIOCKOM depieske, TOdb3YACH
JanHBIMI HOBCEINEBHOTO OMBITA, CYAHM O MPCCTPANICTBERNOM
PACIIOIOMCHIT IpeIyeTon. flclio, 910 TOUHOCTH HAIMHX OLPC-
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IeIenuit B KaKoil-To Mepe BaBHCHT 0T HAOTI{aTeIRHOCTH,
OCTPOTHI H TPEHIPOBAHHOCTI 3PEHIA.

ITpu goctaToTHON HATPEHUPOBAHROCTA MOYRHO OLHPEIEHIb
B3AUMHOE PACIOIO/KeHIe TPEJMETOR H OJHHM IJ1a30M, HO B
O0O01LUINHCTBE CIYyYaes 9TO ONpeelIcHIle TPOU3BOTIITCA 3Ha-
YIITeILHO MCHEe TOYHO, UeM JBYMA I1a3aMil.

Bunoryaspnoe spenue. 3penne AByMs IiasaMH II03BOIAET
roJHee NpeICTAaBATE 00HeMHOCTH H TIPOCTPAHCTBEHHOE PACHO-
aoskenite o0beRTOB, TIpu 9ToM yBeTsuiBaeTess Tak:ke I MOTe
SPCHII, Tar KAaK IPOCTPAICTRBO, BIAHMOE OGOIIMIL IIA3AMM,
oxpatbiBaer yroa okoxo 1807 (ogumy raaszom — 110°%). YVayua-
HICUIe  YCTOBIT BOCTIPHATHA NPOCTPAHCTBA, peIbedHocT
HPEIMEeTOB HO3BOAACT OIYINATL OKpy/KaloU{iil MIp B Tpex
uaMepeunsax. Quiviienns raySiHB, peibedHOCTH ABIAITCA
(byHRIITeIl OMHORYIAPHOTO 3PEHHA, T. €. 3PEHIIST 0IHOBPEMEH-
Ho OGOINMI FIa3a)Mil.

Raruy sie ofpazoMm v mac BO3HHEaeT OUIVIIeHHe o0heM-
HOCTH, IIyOLHBL PACcCMATPHBAEMOTo IIPOCTpancTBA®

Paceaorpit a10 Ha caeaywineMm npmMepe. IocaoTpure Ha
RARYI-T1100 38037y ABYMA T[IasaMu. JIydil cBeTa, HCXOIALLNe
13 Hee H BXOTAINIE B I71a3a, H3-3a 0YeHDb 00JALHIOH 0T aleHHo-
¢TIl 3Be3gel Oymyr mnapasmeasusiMu. Mmade rosops, 6yayt
HapaIIeTIbHBl 3pHTEIBHBIC OCH HIH 3PHTCJALHBIE JHHIN — Jii-
HHM, WyI(He OT HeHTPadbHOIf AMKI CEeTYATKH depe3 LeHTp
3pavra NePHEHJHKYIAPHO IOREPXHOCTH XPYCTAAHKa. 3aTeM,
3aKpBIR OFHH IJIa3, HATIPIIME] JeBLIH, H He MCHAA OO KeHIA
roI0BBI, emie pa3 IOCMOTPHTE Ha 3Be3Jy,— BBEL 3aMeTiTe,
4TO I10I0KCHIIE €€ He H3MEHHTCH. SaKpHIB 3aTeM IIPAaBLIT I1a3
I OTKDHIB JEeBBII, MORHO YOeAHThCH, 4TO HHKAKOTO H3MeHeHHA
B BIIIMOM HOJIOReHHU 3Be3JBl U HaTPABICHHH 3DHTEILHBIX
oceil He IpON30IiTeT.

9JT0 03HAYAeT, YTO IPH HAPANLIEABHOM HAPABJICHNI 3pIl-
TeIbHBIX Ocefl yIaleHHBIE IpegMeThl, H300pasKeHNA KOTOPBIX
TOJIYUAIOTCA HA ceTdaTKe, MBI BILTHM B OFHIX I TeX jKe MeCTax
NPOCTpPAHCTBA, HE3ABIICHMO OT Tro, MONAJAKCT JI Jydd OT
UpeJMeTa Ha CeTYATRY JIeBOrO M HPABOTO IMA3a, IWIM ke Ha
o0e cpaay.

Hz atoro cxegyer, 4T0 HEKOTODPHIM MecTaM OXHON ceT4aT-
KII COOTBETCTIBYIOT OIpejelIeHHBIE MecTa APYrod ceTIaTKu B
TOM CMBICJIe, 9TO O0BEKTHI, JYy4H OT KOTOPEIX BEI3BIBAIGT
pasipasRaioniee AeiicTBHe, BOAATCI HaMH B OJHHX H TeX JKe
TOUKax IpocTpaHcrea. Takme MecTa CeTYaTOK BA3bIBAIOTCS
COOTBETCTBYIIMMNMHA, HJIH KODPPEeCHOHAUpPYIO-
O I MH, TOYKAMH.
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;Ipyfli.\lﬂ CIOBaAMH.: COOTBCTCTBYIOIIIC TOURIT CCTUATRU
rjas3a XapaKTepH3yIOTCs TeM, UTO UX CBETOBOe BO30y /RieHIe
JaeT olIymeHHAe OJHOTO0 00beKTa B ImoJe 3peHus. Ma ombita
HU3BeCTHO, YTO BCe, HAa UYT0 MHB HAIpaBiseM IEHTPaIbHYI0
SAMRY, PACHOJOMKEHHYI0 IIPAMEPHO B CePeIHHE JKEeJNTOro MATHA
ceTYaTKN, BHANTCH HAMII B OJIHOYHOM BHJE,

IloatoMy meHTpAdABHBIC AMKH COTYATOR Il ABIAIOTCA C 0 0 T-
‘BETCTBYIOI[HMH TOTKAMII,

Rak moKasaam HCCIeTOBAHI, COOTBETCTRYIOLUIMH TOUYRA-
MH CeTYATOR TAK/RC ARTAITICA Te MecTa HX, KOTOpLIe JIckaT
B OAHOM H TOM ke HAaIpPaBJIeHHII W Ha OJHOM I TOM iKe pac-
CTOAHUI OT IEHTPAIBHOI AMKI CeTYaTKIL,

IIpn moBopaumBaRHiK Ii1a3 B OPOHTAX B KA/KIOM HX II0JO0-
FReHNH KOPPEeCIOHAHPYIOIMHM TOUYKAM CeTIAaTOK COOTBETCT-
BYIOT CTPOTO OIpeieleHHBIE TOYKH BHEMIHET0 HPOCTPAHCTBA.
Hrak, pasjgpakeHme JydYaMH CBeTa COOTBETCTBYIODIHX, NI
ROPPECIIOH;IIPYIOIIHX, TOYeK CeTYATOR BLI3LIBAET, CO3JaeT
BITeYaTIeHIe OJMHOYHOrO IIpejaMera.

Hroe BHedataenne co3jaercs B TexX ¢iayuaax, Korja H3o0-
pasReHue IIpeiMera IOHAJaeT B 000HX I1a3aX Ha Pa3iidHO
VIaJdeHHbIC OT LEeHTPATbHON AMKH TOYKN cetyaTkm., Taxme
TOYKII HOCAT Ha3BaHHe HECOOTBETCTBYIOM{HX, WJIH ZUCHApAT-
HbIX, Touek. IIpm saTtoM ycmoBmum y mac BO3HIKAIOT AROJCTBEH-
Hble H300pasKeHNs: OJJHO H300paRenAnHe— 1A JEeBOro Ivaza H
Apyroe, HEMHOTO OTIHYHOE OT MEepPBOro,— IJIA NpaBOTO riasa.
[BoficTBernOCTs M300paskeHnii moaydaeTcs TorAa, KOria
IpeMeTH HaXoJATca Ha KOHEYHOM PACCTOAHHM OT TIda3 H
3pHTEJIbHBIe OCH HPH HepeceyeHHn HA KaKoi-m1ubo  Touke
npeaMera o0pasyloT HEKOTOPHNT yroa (yrod KOHBEPremii).
flcro, WTO ecaHM yroax KOHBEPreHI paBed HyIi0 (Hapadielsh-
HOCTb 3PHTEIRHBIX oOceil), TO ABOICTBEHHOCTHL IICUC3ACT.

B cymecTBoBaHIII ABONCTBEHHOCTH JErko YOeNTHCA He-
HOCPEICIBEHHEIM IyTeM. HaK TOIRKO MBI IPHCTAILOO BCMOT-
pHMCH B KaKoe-1m0o CI0BO B JAHHOH CTPOYRe, HECKOJIBRO
0c1alHB  MBOILUEL 743, TO Yepe3 HeOOIpIuocH  IpOMesRyTOK
BpeMeHMI Mul YBILTHM pasjsoenite m300pasReHHA 3TOF0 €I0BA.

Ho Bcerna mit mpn pasgpasKeHuIr HecooTBeTCTBYIOIIIX To-
ek TOIYy4aeTces ABOCHIte?

Ecan B ofonx raasax pasgpaskenne, BEHI3BIBAeMOe JIyUaMIl
CBeTa, MAYMUIMH OT IpejMeTa, MOIY4aeTcsa AUINL HA JEeBbHIX
I TOTBKO Ha HPABRIX IIONOBAHKAX CeTYATOR (ca4nTass oOT
LEeHTPAThHON AMRII), TO BMECTO [IBOCHNA Y HAC BO3HIKAeT yike
HOBOE BOCHDHUATHE, HOBOE OIMYylileHme — ouwyienHe Gobimeii
i MeHbmiell YAasTeHHOCTH 00BeKTAa U0 CPABHEHAIO ¢ TeM
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OOTeRTOM. N300pLREEHe KOTOPOro HATAeT A COOTHETOTEYIO-
piue Toukl ceryarok. Tawmar 0o0pasoM, naTmune HeCcoOTBETCT-
BYHIIX TOYEK - IPU PACCMATPHBAHMU HIPOCTPAliCTBENFBIX
00BLEKTOB — Heo0XoIuMOe YCIOBIE OIIVINEeHId IIyGIHBI mpo-
cTpancTha. IlonsiTaersca 8To NPOILTIOCTPHPOBATE HA pic. 13.

Ecan Jesptili m mpaBslil rias

*f‘.\ (ma puc. 13 coorserctnenno 1 1 2)
/_;\ $HECHPYIOT HEKOTOPYIO TOUKY A, T0
/ YA /’?5 H300PAKEHITE HECKOIbRO Y14 1€ HHOM

/ e 0T Tee TOYRH 5 HoMHaJaeT B JIeBOM
/ /‘/ r1a3y B TOYKe ), B IPABOM IJI23Y —
\ B TouRy 62. Tourn 6, m 6y — jrc-
TmapaTibie, Tak Kak o0e JeXaT B Je-
\\ BBIX TOJOBIHKAX O0OCHX CeTIaTOK.
2% BeaeicTsme  3TOTo MBI BHAMM
< Touky 5 aemained He B ILIOCKOCTI
\ o0BerTa A, mapaLierpHoil TI0CKO-
2

CTH, TIpOBCIeHMOIl  vwepe3  3pau-
Pe. 13, C - Rl, HO HECROIbKO OJANFEC, yey
oc. 1o, UX é YBACTS-
€Ma, OUDBACHA TOYRa A

KA CYHHBOCTL 05BeM-

Horo BHaeumsa: I, 2 — ae-
BLIil M OpaBbiil rTa3; a; 1
a; — H300pa;ketiie  TOU-
KII A B J€ROM H HpaBOM
raaze, korza of0a raasa
drrcnpyor Touny 4; 6
H 02 (ancmapaTtHbie TOU-
KII) — n3oGparkenne Tod-
ka5 B meBoM W mpaBoM

Bagum an st toury B {uwada co-
OTBETCTBEHHO XaKoif-ando mpejrer)
Gamme T padbiie IIpeiMera, K Ko-
TOPOMY OTHOCHTCA Toura 4, sapucnr
oT paznoctit Tex yraos I i I, xovo-
PHe 00paayioT JAyYN, HCXOIAIGHE M3
Touek 4 n B 1 nonajaomiie B oha
raasa.

riaze, ROrda QUOECHPYIOT

Toury B Ilpit Goxee BummareinnoMm pac-

CMATPIBANHII PUCYHRA Mbl YBILTIM,

YTo H3COPAKEHIS ORPY/HRAOLIX Hac

NpEIMETOB B OZHOM [Aa3y CJAerRa OTUIYAIOTCA OT H300parke-
HINT 3THX e IpeIMeToB b ApyroM. Humento s1o mesmadmnren-
Hoe HecoOTBRTCTBHE H3o0paskemmit Ha cetuaTRax OJOHX I1as
JaeT HAM BO3MORHOCTB CYAIYh 00 OTHOCIHTEIBHGI VIATOHHO-
C1/ NPeJMeTOB WM HacTel WX, T. €. DO3BOIsieT HAGIRIATL
ORPY/RAWINLT Hac MHP O0BEMHLIM, PeiibedilblyM, rayOiHHbIM,
Ha:to otMermts, 4To mpomecc CIOAHUA [ABYX TIOCKIX, -
CAerRa OTMYAIOIRHXCA APYT OT JAPYra M3o0pasReHILT B 0IHO
00BeMHOE, ITyOMHHOE — €CTh PE3YAbTIaT CJI0KHOLO TPOLec-
ca, 00yCIO0BICHHOTO CTPOEHHEeM HEPBHON CHCeTeMBI B MO3TA.
B 10 'Re BpeMA MOKHO CHEJATH BEIBOT, UT0, €CAH 00a I.da-

3a 6yayT Habawgats u3obpamennd Kakoro-nbo 00bLeKTa Tarw,
Kak IIX BIINT KaGKABHI 17143, 1. ¢. 31008l n3obpaskeHie, npes-
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pasnavdenpoe IS OHoro TAasa, He ITolalo B :xpvroi'x raas,
TO IPA OTHOBPEMCIHOM PACCMATPHBAHAN 050AX moupa,hemm
(cxnpeonanm) B HAJICM CORHAHNM, RaR W OpuH HAGIIOeHNH
03BERTOB PeaTBbHOIO MIpa, €o37aeTcs o0beMHoe, TPOCTPAHCT-
ROHIIOe, MW, KAK NPHHATO Ha3bIBATh B TeXHHKe, CTePeoCcKo-
wgeckoe n3odpaskenne . o0werta. Takoe c¢BoiicTBo HAIInx
OpraHos 3pHTETLHOTO BOCHPLATHA (BKIIOWAF M MO3TOBOIT
anmapat) HCTOIB3YET COBPEMCHHAs CTepeoCKOmud, ctepeodo-
Torpaditsl, AANas BO3MOKHOCTE BOCHPON3BOANTE A IIIOCKIN
prcvAkax min QororpadHax ORPY/RAoIII HAC MHD Yike He
B ABYX, & B TPCX H3MepPeHNAX.

AMur xopouro OIyI1aeM PaCHoIOKeHHe B MPOCTPAHCTBE It
00BeMHOCTH TIPEIMCTOB, OJU3KO PACTIOTOEHHBIX. Haa Toro
4TOOBl TPOCTPAHCTBEHHO BHIETH 00BERTHI H Aa7eK0 PACIolo-
ROHIEIE, CTeIVeT VBETHWMTH YIOT KOHBEPTemuHi. VYreqide-
Hle YIria KOHBOPreHUMi IPOICXOIUT HPH  HCKYCCTBEHHOM
vBeIauenun fasmea, . €. PACCTOANITT MOy IIa3aMII 3PITeA.
HewrycerBennoe ypednduerite azfca MOKHO OCYINECTBATL Ty~
TeM NPIMEHeHIT HCKOTOPGLIX ONTIMeCKIX npufopos, HanpH-
vep apTILIIepHilckoil  crepeoTpy6bl, HPH3MENOro  OGITHOK-
A M OAp. —

Pasdcasroe Hadnodenue usodpasicerut
CMCPEONAPLL 6 CHLEPEOCKONE

Aas toro 4100wt oIy TITh 00'LeMIOCTD moopaﬂ\em‘ﬂ He-
00X0iIM0, UTOGBl KAMKABI IJa3 3pHTEIA NpH Hal:Ji0JeHmy
CTOPCOMAPLl CMOI BiL1eTh TOJIBKO OFHO H TOJBKO JTd HEIo
mpeadasuavcHuoe Hsofpaskenme. JIpyruMm caoBaMH, XA
BOCODUSATHA 00BEeMHOro n300pamreHMs JIBHNI a3 [O/KEH

BITTeTH TOJGKO deBoe Hm3o0paskeHne CTEpEONapHl, & NpaBHi —
npasoe. Takoe pasyeIbEoe nabawogenue H306pa&\eﬂu'1 HasLI-
‘BaeTcs cemapaImdei.

B 1585 r. J:xmaroMmo Helda Hopra,'pmicmm apXITeRTCP,
vaennk  Mrremsangmero, DOKABAI, 1TO B HAIUCH €O3MANTH
KOMONHAPYIOTCA OTACIbIbie M3obpastieMusd, MOMYUCHLIC Kak-
ALIM TAA30M B OTJEABHOCTH, T JasKe onncal OT/1eIBHBIE
H300pasiteHT A CTepeomap.

Bonpocai ychgeRns peiabedHOCTH B 006eMEOCTH, BOIIPO-
cayi QI3NOAOTIYEcKOl ONTHKH, ABIReHHA 3padka I Ip. 3a-
HOMaAcCH Takiie Beamyalimnji XyA0'RHHK H yYeHbHI 3II0XK
Bosposraenns Jeorapiro na Bmmun., OH nmeasd, 910 caMbIM
TJIABHBIM B AKHBOMNNCH ABIAETCS TO, YTO Teda, eio u30bpakeH-
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HLIEe, Ra/RyTCA peldbedHBIMI, a (OHLI, X ORpY/KaoIle, €O
CBOIIMII YIATEHHAMH Ka/KYTCA YXONAmMUMO B TAY0EL CTemDl,
Ha KoTopoil BLI3BAHA K JKH3HH TaKasd KapTHHA.

Hossxenne B cepeanmse XIX Beka crepeockoma IpuIBeIo
K IIIPOKOMY WPAKTHYCCKOMY IIPHMEHEHUIS CTepeoCKOMITUC-
cxoit chororpadnn B paszang-
HEIX 007aCTAX HAYKH H Tex-
Busn. Crepeockon (ctepeo —
IO-IpeBHEIrPeYeCK — 00heM,
CKONIOC — YKa3bIBATh, BIIETH)
mpencramisger codoii mpocToil
OIITIIYeCKHIT TPHGOD, HO3BOIA-
ot BOCUPAHHMATL  00BeM
IIPH paccMaTPHBAHNH ILTOCKHX
n300pamennil cTepeonaph,

Ileppas Mozgexb crepeocho-
na (pme. 14) mpeacranaser co-
Puc. 14, CxeMa 3epHaabHOTO Ooff fina sepraza, pacmoToKer-
ctepeockona: Ly m Ly — rmasa LN HOX VIVIOM JAPYT K APYTY.
sputeas; S, m S,— seprama; 112DET OTHUM M3 3epKaT ycTa-
Ay By m A; B, — saeMentsl cTe- HaBANBAKOT H306pa;1ce11_ue npen-
peonapt; AB — mmnmoe n3opa-  yera, HASIIOIAEMOIG  IeBLIM
e e ™" 3y oIS, TAA30N, Mepes ApyTIS sepsa-

Haba0IaTe N 70M — COOTBOTCTBYIOIEC H300-
paskemire AIA HpaBOTO I.aasa.

ITepBoe naobpaskeHie, oTpaskasgch 0T 3epKa’Ia, HOMATIAET B Je-
BBLT raa3 HalaioJaTeas, OJHOBPEMEHHO BTOPOE — B IIPAREINT
raas. .

B pesyantate Takoro paccMaTpHBAaHISL ABYX H3o0paike-
HHIT OJHOTO TpefMeTa Tepe IAa3aMi BOBHIKAET 0;1HO NM300pa-
Aenre, HO yRe o6hemMHOe.

Haodperenie crepeockona (1833) mpmnmcsmsaerca Your-
crony. Oanakro Goxee mpocToii MpHuGop JuA paccMaTPHRAHMS
o0 beMHBIX m300paskennii o1 paspadoram eme B 1829 r.
damrorom (puc. 15). Hpasaa, npubop Iamm0Ta He HMET ONTI-
HECKHX DTeMEHTOR, 00IerYalouiMx KOHBePreHIlHo oceil raal,
I 1103TOMY OBIT MCliee COBePIIeHIBIM,.

o [ faza apuTenn o

o

az

Pne. 15. Crepeocrom 9Dammora: I, n
L; — raaza wabamozateas
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B aaabHeliuieM KOHCTPYKHmA cTepeockolia GBLIa ycoBep-
HICHCTBOBAHA: 3€pKaja ObLIM 3aMeHeHbl B OJHHX CIydasx
anHsaMi (puc. 16), B APYrEX — OpeaoMIAOTMIMI HPH3MaMHA.
HocpeacTsom muH3 wIH npedoyasomux npusy I, 2 B cTepeo-.
CKOIle M3MEHsEeTCS HAlpaBJIeHlie CBETOBBIX Jy4eil 0T IpaBoro
¥ J1eBOoro msodpaskenus . B pesyapraTe ogHOBpeMeHHOro Ha-
Oa107eHHA JIBYX INIOCKHX H300pa/KeHUil BOSHIKAET 0IHO 00T-
eMHoe, peivedHoe 3, 4.

Ilpnyenenite mMH3 It NPH3M YUPOCTILIO KOHCTPYKIHIO CTe-
PeoCKoma, 4To NPHBEIO K ero MUPOKOMY HPaKTHYECKOMY
npiuMeHeHHI0. B TakoM BHIe cTepeocKon ommesa mo HaMmHX
aHeit (puc. 17).

Breuatienie ofpeMHOocTH mpH pacCMaTpHBAHMN  ABYX
nsobpaskennii (A1 IeBOr0 M HIPABOTO Ii1a3a) MOMKHO noay-

Puc. 17. IlpusMaTHyeckuit cTepeockolr

3—846 25



4HTL H 063 CTePEOCRONA, T. €. HeMOCPEACTBEHHO MyTeM ofpe-
JeJeHHOH TPeHIPOBKH 3PeHIA.

B geMm ke 3aKIOYaeTCsA TaKasd TPeHHPOBKa?

Crepeonapy — aa 0TO HIH PUCYHKA OJHOTO MacmTa-
fa — CTaBAT Ha HEKOTOPOM DACCTOSHHMII APYT OT Apyra. 3a-
TeM, MOCTaBNB Ieper IazaMi pebpoM JafoHe (pic. 18) man
KAaKyW-HNOy b IACTHHY, CTPeMATC RasKABIM I71a30M YBUICTD
TONBKO 0JHO T30GpaszeHIe.

ITpit BHITMATEIBHOM PACCMATPIBAHII DTIX H3oOparKeHiti

Pie. 18. Cmocol memocpei- ~ Pmc. 19. Bux cremisiinoro kyou-
CTBEHHOTO COBMeINeHid ABYX K&, RAKHM OIl TIpPeJCTaBIfdercs
nzo0paskeHnil Aaa JeBOTO H OT7eJhHO IeBOMY W TIPABOMY

[paBoro IJa3a Taa3y :

RabaonaeTca mocTenennoe ux cimaxme. Ilpn moanom cims-
HIH N1300paskeHHit HabaoRaeTca cTepeockonnueckiiii addexrT.

[Ipn mekoTOpOii TPEHNPOBKE HEOOXOIMOCTH B KAKOM-TH-
60 meperopojke AJAA pa3siedbHOro paccMaTpHBaHUA naobparke-
HIII oTHajaert.

MosxHo TpeHIpoBaTh 3penfie H Goee MPOCTBIM CTIOCODOM.
Hampiyep, eci HapHCOBATh Ha JmcTe OyMarm Ha paceTos-
Hin 60—63 MM gBa UepHBIX Kpy:KKa amaveTpom 8—10 aa
I paccMAaTpHBATH IIX, OTOBHHYB OT ces Ha HeKoTopoe pac-
cTostHIe, TO, HabaI0as Ka/KIBIM TJ1a30M OJITH KPY/HOK, MOK-
HO 3aMeTIITh, YTO H300paKeHilA HX HAUHYT Kak O mepesc-
maThes HABCTpeYy APYT APYTY, MOKa He COeTHHATCA B OTHO.
Mpag;a, cpaBa 1 c1eBa OT KPy’RKa OyjeT BIAHO eIme ABA, HO
cpemmiil OyAer ABIATLCA CIIHTHBIM n3ofpaskeHNeM IPaBoOro
I JeBOTO.

Tlocae HEKOTOPOH TPENAPOBKI MOMKHO TAKHM ke 00pasoM
paccMaTpHBaTh 601ee CAOKHBIC PHCYHKI-CTEPCONApRI, HATIPH-
Mmep Ryomk (pic. 19).

Honygenne crepeockomdeckoro adderta Oes crepeocko-
Ia MOKeT ObITH OCYHIECTBIENO I APYTHMI CIIOCOGaMH.
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TIS OB © SHBTRIPHBIEN PESITER TR _\m]mﬁﬂOMaTHLIX cTe-
PeoguTURIINd PATUB, PACCHHTAHHBIX HA NpIMeHeRNe 35-MM KH-
HOILIeHKH, ObI10 pa3paldoTaHo HECKOJILKO BIIOB CTEPEOCKO-
nos (puc. 20). CrepeocKomn, BHITYCKAEMEIT B CTePEOKOMIICKTE
k ¢oroanmaparaM THna «3opkuii» (puc. 21), mpegmEasmaueH
JUTA pacCcMATPHBAHMSA CHUMKOB, MOJIYIEHHBIX Ha 35-MM IIIeHKe
H yBeIHYeHHBIX 10 pasMepa 54 X80 mx.

ITOT CTEPEOCKOI mpefcTaBaseT cofoi CKRIAIHYIO MeTasl/Ii-
YeCKYI0 KOHCTPYKIIHIO, COCTOATIYIO H3 CTOAHKA I, OTRIIBIBAIO-
pleficss paMKi 2, B KOTOPYIO BCTABIAITCA CTEPEOCHHMKH, OT-
KugslBamoniefica pamMen J ¢ okyasapamu o mupMel 4. [{ag yao06-

CTEPEOCKON
08
43 ;2
-6 28- 30 28-;——5-4—-
7
Puc. 22, Crepeockonm Puc. 23. PaMra K cTepeocromy
¢«Yaiirar» «Yaifira»

cTBa paccMaTpHBaHHA crepeofororpaduil CTepeocKONm MOKeT
GBITH YCTAHOBIEH IIPH NMOMONIM IOJCTABKH J HaKIoHHO. Pam-
Ka 3 ¢ ORY/JIADaMH ICPEeMeniaeTcss B HAIPaBIAOMIEX MOJI03bAX
HOCTYHATEIbHO-BO3BPATHO A JOCTIGKEHNA HeobXoamMoil
YeTKOCTH H300pajkeHHit I yJepsKHBaeTcs B VCTAHOBISHHOM
MOJO/REHHHA CILTO TPeHNA.

Iupoxnit mas B paMke 2 IpegycMOTpPeH AIA BRIANBIBAHI
HecKOJIbRHX (oTorpadnil, HAKIeeHHBIX Ha KapPTOH.

OnriTHO-3KcTepAMenTaabHolt fadpukoit Beecowosnoro of-
ImecTBa «3HaHHEe» pa3paGoTaH W BHIOYUIEH B IPOJAKY CTepeo-
cron «Yafixa» (puc. 22) — BecbMa OPUIHHATIBLHON W B TO K€
BpeMsA IPOCTOit KOHCTPYKIUH. ITOT CTEPEOCKON HCIOJIB3YeTCA
ATA OPOCMOTpPAa  CTePeOIHAMO3NTHBOB pasMepod 24X 36 ax,
cuateix portoannapatamu tina MI, «Crena» 1 1. m. 1 moxe-
IeHHBIX B cTaHJapTHYI pamry (puc. 23). Ilpm monTaske cte-
peomaphl HCHOAB3YIOTCA fBe CTaHAApTHHE paMKil. Jlmamosn-
THBBI [ J€BOTO H IPABOr0 Fiasa IPHUKIEHBAKT N0
nepdopannn k HukHell paMre KieeM DM, BepxHasa paMmra
HaKJeNnBaeTCA Ha HIKHIO — U CTepeonapa roTOBa.

Qabprka BHIIYCKAeT TaK/Ae CTEPEOJNAMO3NTHBB! B BIIE
OTHeTbHBIX TeMAaTHYECKHX cepHil, KOTOphle MOAL3YIOTCA §0Tb-
WM CIPOCOM Y cTepeoTodnTeeit.
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Bemymenst cepuu: «Ilo maMatasiv  wmectam Beangoit
OreuectBenHoit Bofiub»; «opru JleHnHCKIeS «Myszeli-ycan-
Oa Toactoro»; «Buast Mocksbiy; «Brast BAHX»: «OcTtankun-
ckuii  aBopen-myseii»; «Hypopr Iapmy»; «3arapmatser;
«Hprytcrr»; «Haynac»; «®@eonocna»; «Eccentyrm» 1 Ip.

B npogake mveercs Tamme crepeockon «Jlemmurpany
(puc. 24). Crepeockon mpegHasHaveH IS pPaccMaTpHBaHHA
CTePCOANANO3NUTHBOB, CMOHTHPOBAHHBIX Ha 0HOIll KapTe. Yme-

—=17,54 11 r—«zo—ﬁ 12 H—zo—»-l 1" 7,5{«—
IR

H i

—

9
89 ! }

Puc. 24. Crepeockon «Te- Puc. 25. PaMra ¥ crepeockomy
HHHTpaI» «TemmHErpay

J0 cTepeolap Ha OJHoii Kapre He orpammumsaerca. OgHaKo
yaobHee, 94T06b1 HX 6BI10 He Goabme 12.

IlTpiua kapTer — 89 sy, mar — 15 ax, crepeobasme —
63 wmxm. Nas 12 crepeomap pauua KapTel paBHsercsa 200 mx.

Kap1er criaensalorcss M3 AByX AMCTOB MI0THOH GyMarm.
JlHamo3nTHBEI, pacmodoKeHHBle 6e3 HepPeKoCOB M CABHIOB,
IPHKTEHBAIOTCA MeKAY OOJOBHHKAMIM KapThl KleeM, HalpH-
Mep 88-H. :

HeroToprle aBTOPBI PEKOMEHIYIOT 3aRpeILIATH KAIPHKH Ha
OePBYIO MOJOBIHY KapThl o mepdopanunr y3RIMH IIOTOCKa-
MII JHOKOI JeHTE, a 3aTeM YiKe HPHKIENBats (PoToKIeeMm
BTOPYI0 MOJOBHHY KapThL

Ha prnc. 25 morasana wapra pas cTepeockona «JlemmH-
rpa;y. ,

Jlig H3roTOBIEHHs KapT €O CTepeolapaMil, CHATHIMI all-
napatom «Bera», pasMep OKOH HomeHn GBITH H3MEHEH: BMeC-
To okHa paavepoMm 12X 11 xx mazgo B3aTe pasyep 10X 14 .

IIpmvenenne MajieHbKOTO pasMepa Kajpa He IO3BOJAET
MoaAYunTh cTepeodddeKT BLICOKOro KauecTsa.
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Hpoeryita cnmepeot30Gpanice Hull

 Crepeopuanpoextop. CrepeocKonmdeckue m300parkeHHA
(cM. HuyKe), CMOHTHDOBAHHBEIE B OT/eJIbHEIE PaMKH, MOYKHO
ECTOJIB30BAThH JIA  CTEPEOCKOTHYEeCcKell TPOeRNHH HpPH II0-
MONUL CITeNNaIbIoro CTepeoiampoeRTopa.

B npumuiinme CTepeoIHalpoeKTOpP Mado OTIHYACTCA  OT
OGBIYHOTrO TILIOCKOCTHOTO IPOCKTOpa. B oTamuiie oT o0BIYHOrO
(I IMeeT [Ba O0BEKTIBA H JONOJHHUTEIbHBIE AeTalH I8 MOH-
Taska BTOPOTO 00'hEKTIBA.

B HacToAmiee BpeMsA MMEETCS MHOTO CTePeoIHampoexTo-
pPOB pasInuHbIX KoHCTpykimi (pme. 26). Onm oTamuamorca
ApYL OT JApyra IIaBHBIM 00pasoM TeM, 9TO OJHH HpeCTaBis-
10T 060l cIBOCHHBIE O0BIYHbIE HIOCKOCTHEIE THALIPOEKTOPEHL, a
Jpyrue — cueniaiIsHO pa3paloTaHsl.

Ha pric. 27, a moxasaH 9KcIepHMeHTaIbpHBIT ofpaser cTe-
peojuanpoekTopa ¢ Kaapom 24X 30 ax, paspaboTanHbil
HUEOH.

g ero m3roTopiIeHHs GBLIM ICOOTH30BAHEL ABA 00HEKTII-
Ba «Muayerap-22» ¢ oTHocHTensHbIM OTBepeTmeM 1: 4.5, xBa
NpOCTHIX KOHAEHCOpa, ABA ICTOYHMKA CBETa H JBa OTPAKAI-
muXx 3epKaTa. B KadecTBe HCTOYHHKOB CBefa OBLIH HCIOTB30-
BaHBl AaMObel K-25, paccauTanmble Ha HampsKene 105 ¢
ciay Toka 5.8 a. (Doxycnpomca oGonx 0OBEeRTHBOB OCYIIeCTB-
aserca ogHospeMerHo. Hpome Toro, 1A ycrpaHeHnns pas3HH-
sl B (QOKYCHBIX PACCTOSHHAX OOBEKTHBOB IPeIyCMOTpeHa
BO3MOMKHOCTH TMepPeBI/REeHNA Ramaoro ofbeKrnsa mo pesnde
Ha o0mell miaHKe, K RoTopolt oHu Kpemartcs. Ilpoermnonnsril
Jasic MOKeT MeHSThcs B mpegenax oT 62 mo 65 mxm. Beprm-
KaTREBIH CHBHI m300pasKeHnil HA HIeHKe YCTPaHAeTCA pery-
mupoBKoit HampapieHusa (uIpMoBoro Kamama. [las mHTaHmMA
JaMII B CTaHIHE NPOEKTOpPa CMOHTHDPOBAH  HOBIKAIOTHI
tpancdopsaTop. ' :

B 3ToM e HPOEKTope MOIryT OBIThH HCIOJIL30BAHBI CTepeo-
CRONIYECKIIe CHAMKH, NpefHasHadeHHbIe NI CTePeoCKoma I
CMOHTHDOBAHILIE B PAMKIL PasMepoM Kajpa He TOIBKO 2430,
Ho 1 24X 36 MM,

ITomoGapll npoeRTOP MOEET GBITH M3TOTOBAECH M JIA ADY-
riX pa3MepoB CTepeoKaTpa.

Ipir moMomi CTepeocKoma MOKHO paccMaTpmBaTh H300-
paskerlia Kak B OTPQKEHHOM, TaK II B NPOXONANIEM CBe-
1e. B mepsom caydae (ororpadini M3roToBIAOT Ha OyMmare,
BO BTOpPOM — B BHAJe AUANO3UTHBOB HAa ILIACTHHKAX HIM
TLIeHKAX. '
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Puc. 27. Crepeonpoextop HUKOH: o — obmnit Bux; 6 —c
OTRIHYTOH KPBIOROI



ITpivenernite cTepeockona gas npoeryun. Cenapanus cre-
peonzofpa:mennii, CIIPOCIIHPOBAHHEIX HA JKPaH C MOMOIHIO
CTePeOTHaIPOCKTOpa, MOMKET OCYL[ECTBIATHCA  PA3THYHBIMH
crocodaMH.

PaccMoTpuar cHavaga cmoco0, mpH KOTOPOM — cemmapariis
CTIPOeNIPOBAaHHBIX HAa 9KpaH W300pajKeHHil HpPOH3BOJHTCH C
OOMOMNIBI0 CTepeocKona. [aa 8TOH melal Ha DKPAH MPOeWIpy-
0TCSL B2 CTEPEOCKOMITIECKNX H300pa/KeHIsI, CHATHIX ¢ TOY-
Kil 3peHMS NPaBOIO H JCBOrO IIasa, J60 PAJOM IO TOPH3OH-
TANH, KaK B 00BITHOM CTepeocKome, jilo 0IHO 13o0paskemniie

A,
Npusma

naasa L
Puc. 28. Cxema Proc. 29, Cxewma
CTepPeoCKONITIecKoil CTepeoCKONHYeCKOil
IPOeRINHI ¢ IpAMe- - IIPOERIHHA ¢ IpHMe-
HeHHeM TPpH3MeH- HeHNeM CTepeoMo-
HOTO €TePeocKoIa HOKAA

IpOTHB APYIOTO, KaK B CTEPEOCKoNie YHTCTOHA, AA00 OJIHO Hal
apyraM (Mo BePTHRAMM), B COOTBETCTBON € IpeILiosKeHIIeM
JI. Jlwomeepa. Hpu atom 3spurteisHbie TpHOOPH — CTEPEOCKO-
HBl — YCTAHABIHBAKT Hepei KarKIbIM 3phTedeM W HHIHBI-
IYAJIBbHO DPEryIHPYIOT, B 3aBHCHMOCTH OT MOTOKEHHS MecTa
B 3PHTEILHOM 3aie, TaK TaK YIVIBI, HOT KOTOPBIMH paccMaTpi-
BAeTCA BKPAH, ¢ PA3AHYHLIX MeCT 3PITEIBHOTO 3a71a PasIiyHbl,
TTpu TakoM paccMATpHBaHIH H30GpasKeHHIH CTepeomaphl Kask-
HBLT BpHTEIb TeBBIM TIa30M BHAMT JdeBoe HaoOpaskeHMe, mpa-
BBIM — IIpaBOe, MOAYYasd OMYIIEHHEe CTePeocKOIIYIecKoro
addexrra.

Cosercrknm n3obperatedeM A. Raydramom paspaBorans
pasIMYHBIe KOHCTPYKIHH CTEPEOOYKOB, CTEPeOMOHOKIeH mId
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Habaoernsa crepeonsobpaskennii (pme. 28, 29). Byksw 4; o
B, ma pucyHrax 0603Haua0T naodpaskenne [AJaA HEBOTO ria3a
11 OyKBH Az 1 By — g5 npaBoro raasa; AB — MHIMOe cTepeo-
CKOTINYeCcKoe n3o0pasenue,

ITH cHenHATRHEIE JOPOTOCTOANINE ONTIYeCKHE IPHGOPHL ¢
PeryIHpYeMBIMA JHH3AMA JHO0 ¢ NPH3MAaMH, PEryAHPOBRY
KOTOPBIX 3pHTeAb ZOT/KeH Oblil HayIHTLCH eJaTh, JABaJi IO
GokaM (IIOMIIMO OCHOBHOTO CTEPEOCKOIHYeCKoro - maobpaske-
HHUs) eHle ABa OUIOCKHX «IaPA3HTHBIX» H300paKEeHHs, KpPOMe
TOTO, TIPHOOPHI TMepe KaKABIM CeaHCcOM HY/KHO ObLIO Je3HH-
dumguposars. B city aroro mnpuMeHeHHe CTEPEOCKONA JIs
HIPOEKIIH He IOAYYIIO PacipoCcTPAHEeHIA.

Cnocobu yeemHvlxr aHazaugos

Cpemit criocobos cemapariy TPH BOCIPOH3BETEHHH 00HEM-
HEIX H300pasRenuil, ocobeHHo mpn HpoeKmuy, GOJbIIoe MECTo
3aHAMAET CHOCo6 IBETHBIX aHATAU(MOB, IPeITOREeHHBII
IUAneveiia eme 8 1858 r. B atoMm cmocobe oba m3obpaske-
HISL mpi IPOEKIHH CTepeolapsl pacilodaraloTcs Ha DKpaHe
He pAAO0M, a HAKIABIBAIOTCA 0JHO HA apyroe. Pasgeaenie cre-
. PEOCRONHYECKIX H300payKeHnil mpH X paceMATPHBAHUIL OCY-
OjecTBIACTCA ¢ HOMOINbI0 OBeta. Ia sKpaHe coBMelmeHHBIe
H306paskeHIsd CTePeonaphl PAcCMATPHBAIOTCS 3PITEIeM depes
09KH ¢ npBeTHRIMII cBeroduabrpamu. Ipm srom raskmoe nzo0b-
pPUKeHHe CTepeomaphl OKPaIlBAIOT B JOMOIHHTEABHBII UBET,
HaIpiMep JeBoe H306pa'&cenﬁe—n KpacHBIH 1BeT, a mpa-
BO€ — B 3€JAEHBI WiIM CHHHH.

CBeTO(I)H*ILTpm TeX jKe IBETOB pacnonararor B OYKaX Ta-
KM 00pasoM, 4To0b IpaBbiil T1a3, OCHALICHHBI, HampHMep,
3&;IEeHBIM CBETO(MILIFTPOM, BIET TOALKO IIpaBoe N300pasKeHme,
OKpaleHHoe B 3eIeHBIi I[BET, a JIeBHI IJa3 Yepe3 KPACHBIA
cBeTOHIABTP — TOABKO JIeBOe H300parKeHHe, OKpalleHHOe B
KpacHBII OBeT.

IIpn Bocupomspenenn o0HECMHEIX H306paskeHHT Ha 3Kpa-
He TCIOIb3Yercsl OCBeNmEHHe, COOTBETCIBYIOUINM 00pasoM
oruaprpoBannoe. Just arolt meanm Ha OOBEKTHBEL CTepeo-
CKOIIYeCKOro TPOeKTopa HAeBAIOT IBETHHIE CBETODHIBLTPHI
HJIH YCTAHABIMBAIT HX Neped HEOKPAIIeHHBIMH  ANalo3n-
THBaMMH.

Tawoit cmocod HmpoeRIIH HMOAYYHJ HA3BaHWE ATANTHBHOTO
crrocofa UBETHHIX aHATIH(OB, TaK KaK 3TOT CIIOCO0 HpH mpo-
eRmIn M306pasKCeHNI, OKpaleBHBIX B JBa PA3HHIX IBeTa, fAa-
€T Ha DKpaHe CyMMHpoBalHe 060X IBETOB.
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CorezoBaTenbHO, B caydae IpHMEHOUHA cnocoba IBeTHHIX
aHarangoB Ramblil Ii1a3 BIUIT H300pasKeHUS, OKpAIleHHEIe
B pasuble mBera. Jas Toro 9TofBl mpH CMEMIEHHH €O37aBa-
dack HeliTpaJdbHAs cepas OKpacKa BHIHMOPO H3ao0pamemms,
KRBT I71a3 HOKeH IOJMY9HTH OJHHAKOBYIO IBETOBYI0O Ha-

IPYy3Ry, MO3TOMY HYKHO

500 T NOAGHPATh COOTBETCTIBYIO-

P Imye npBera AdAd JEeBOrO 0

480 / mpaBoro  H3o0pasKeHHIA.
i

Hax msBectHo, B cayvae
— cMeOleHHsA ORpameHHBIX
aydeii pmasg  moaydenns
HeliTpaabHO-CEPOil OK-
Packu Heo0XogMMO HpH-
MeHATh JAOIOIHHTEJIbHBIE
nBeTa.
Pnc. 30. KpuBas J0ONOJIHATEILHEIX Ha pac. 30 moxasama
TeeToB - KpHBasg JIOMOJHHTEIbHBIX
I[BeTOB. ITa KpHBas MO-

4€0

660 580 600 620 640 680 mwmx

sKeT OLITh BHIpa/KeHA ypaBHeHMEeM:

{ — 559)- (498 — &,) = 424,

riae: A — AAMHA BOJHHI OZHOTO 1BeTa, A; — AAMHA BOJIHH I[Be-
Ta, CMY [IONOJHUTEIHLHOTO, BHIPAJKEHHOTO B 40-° ¥, 1. e. B
naunoMerpax (1 wn=104).

Hexroropste mceneopaTens (Hanpmiep JI. Jhoubep) cun-
TaIH, UTO A OIMyIIeHAA IBeTHOro HeHTpadabHOro H3o0paske-
HIA o0a riasa JOMKHBI HOAYYaTh OJMHAKOBBIE HArpy3KH I
IPHTOM B JOHOJHHTEILHBIX HBeTax. [loaTomy ¢ ydetoM Kpi-
BOIf CHEKTPATbHO{l YYBCTBITEIBHOCTH HYeIOBEYECKOLO TIJasa
CBETOBOII MOTOK HeTHTCA MEKAY OCOHMH TIIa3aMil CAeXYIOIIIM
obpasoy: omuu m3 cseroduIsTpoB mpomyckaer aydu ot 400
30 530 m or 640 go 700 mam, gpyroit cBerodmasTp (KeITHIT)
nponyckaet obaactb ot 550 o 640 rm. HomoannrearHas 3oHa
TIPOTIYCKAHMS, HpuHaBacMasg nepsoMy (QUIBTPY., HeoOXouiMa
JII0TOMY, ¥TO KPOBasg BIHOCTH B CTOPOHY KPACHBIX Jydeil cia-
Jaet 0ollee MeI€NHO, 4eM B CTODPOHY CHHe-(HOIeTOBBIX.

B 1897 r. Ilermoapy BEgOm3MEHHI ¢oCo0 IBETHEIX aHa-
raadop U OpeIoKHA OKpalluBaTh M300pajKeHHEe He CBeTOo-
brIBTPaMIT, a XHMHYECKOIl OKpacKoil HemocpeacTBeHHOo ca-
Mix nzobpakenmit.

B a10M cayuae cymMapHOe H300pajskeHIe IIOIYYAeTCS BBI-
9ITAaHAeM CBETOBOTO MydKa OKPAIIEHHBIM CIO€M BTOPOTO JHAa-
MO3UTIBA IIOCIe NIPOXOKJIEHHA ero dgepe3 MepBeii. IJT10T
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cirocol, B OTAMIHE OT aJANTHBHOrO, HOCHT HasBaHme Cy0Tpak-
nenoro. Ilo cpaBreRnio ¢ & JIHTRBHBIM cnocofoM B CyOTpak-
THRHOM IPH NPOEKIHH H300paskeHni Ha 2KPAH MOTy1acTCs
BEIITPBIN B OCBEIICHAOCTH HA KpaHe, TaK Kam feanple MecTa
n300paskenmii cBOGOAHK 0T oKpackd. OrpameHHBIe H300pa-
FReHHsA PAcCMATPHBAIOTCA TaK:AKe Uepe3 OUKM € Pa3HOOKpa-
MMeHHBIME cBeTOMHJABTPAMH, JTOT CIOcod MO3BOIAET BHICTH
o0peMHOe H300paskeHile He TOJABKO NPH IPOCKIHMH Ha JKpaH,
HO H TpH HeMoCPeACIBeHHOM PACCMATPHBAHWI OKPALIEHHBIX
A300paskeHNil depe3 TaKie ke OUKIL

Ipn cv(npamngnowr MeToIe Ha DKPAH OpPOeHHpYIOTCA He
9epHble M300pajieHusa Ha CBoeM okpamleHHOM (oHe, Kar 370
fpIRaeT OpH Q/IATHBHOM MeTOXe, a KOHTYPH KayKAOTO ¥M300-
pasKeHUA CTepeomaphl, OKpamieHHBIE B coomercravfomnu
user. IIpm aToM pasHON cTeleHI NMOICPHEHNs nzobparkenns
HOpH OpOTPABHOM TOHHPOBAHHH COOTBCTCTBYIOT —Dasiiumble
INIOTHOCTH OKPACKH, CBeTJbie sKke (DOHKI 0CTAlOTCA HEORpAIIeH-
HBIMH B GeCHBETHBIMH, ]

JIsa cTepeocKONMIYeCKHX H300pasKeNHa B 9TOM ciydae
MORHO T1€9ATATH HA [ABYX CJI0AX OFHON M TOH 3Ke IOSHTHRHOH
ITEHKN, HCIOIL3YA MeTO/ OKPACKII 3aTy0IeHHOIT XPOMAPOBAH-
HOH sKeJaTHHBL

B cy6TpakTiuBHOM crocobe mBeTHBIX aHarandos, paspado-
ragrom HUE®H paa crepeoxunonpoerian (A. JI. Jlermnr-
ToH H Apyrue), H3olparkeEnA cTepeonap MedaTaluCh Ha Cre-
IIaJbHOI MOSHTHBHOIN IUICHKE, 0YYBCTBJIEHHOH ¢ ABYX CTOPOH
(mumodmasm). Kampoe wepHo-Gesoe msobpakemire thamn-
BAJIOCH METOTOM TOHHEPOBAHIIA.

CyGTparTHBHLIT cr0c00 IBETHEIX anarangos mo cpasie-
HII0 ¢ afdNTHBHLIM crocobom Goree _COBEpIIeHEH. JTOT CHO-
cofl, 3a HCKIIO9eHNMeM OYKoB, He TpedyeT NPHE HPOERIIN [10-
MOMHNTEIBIMX ONTHYECKAX NPHCOOCOOMEHMIT, M IMOdTOMY WO-
Ka3 cTepeon3o0paskeHuil Ha DKpaHe MOsReT ObITh OCYIeCTBIEH
OOBIYHBIM TPOEKTOPOM C OTHIM O0BEeRTHBOM.

Croco0 mpeTHBIX aHaraindop HAa HEHPO3PAYHOH MOLTOWHKE
Halnes GoIbHIOe TPHMCHEHHE B HOIHTPadHH AIA KHIDKHBIX
ofneMusX mimocTpannit. Hanpumep, B ToMax «Boabsmoit me-
AHIHHCKOII QHI[HKION I (BTOpOE HM3aHMe) HMMEIOTCHA aHa-
randiueckue H300paXieHAsA, KOTOPHIe HYKHO paccMaTpHBalh
yepes WPHIO/KEHHbIE K KHNre INBeTHBle oukd. B rkumre
«Ocuoent  kpmctamtorpadmm»  (asroper A, B. IlySnuros,
E. E. @®anar, I. B. Bokuii) TMPILTOZREHEL T2 1GaAMBL KPHCTAI-
J0B, BHIDOMHEHHKe Tarke sty cuocoboym. Ilogobuere maro-
CTPAIUM HMETCA H B APYIHX KHHrax (CM. HH:Ke).
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Poar oukor B anaraidmueckix MeTogax CBOUTCA NIpesii/ie
Bcero K OTQUILTPOBBIBAHHIO Jydeil cBeTa, MPOXOAAMAX de-
pes oImo H3ofparKeHNe, W MPOMyCKamuw Jdydell cBera depes
BTIOpOe, IIpe;Ha3HauYeHHOe I pacCMaTpIBAHHA JAHHBIM TJAa-
30M. JTO MO/KeT OBITh FOCTATHYTO Pa3dIHYHBIMIL CIIOCOGAMIL.
ITpn axanTiBHOM MeTOZe NBETHHIX AHATTH(MOB KARABIA OUKO-
BEIL cBeTOQIIIBTP He NPONYCKAeT MBETOBOTO (YOHA TOTO HM300-
paskenns, KOTOpOe OKpAaIleHO TNPOTHROTMOIORHBIM (DILTITPOM
B IIPOCKTOpe, BCIJCTBIE Wero cepedpsiHoe H30OparkeHHe He
npocMaTpuBaeTCcss Ha IouepHeHNoM (oHe. AHalormuHoe fAn-
JdeHile IOdyyYaeTcs H CO BTOPBIM OCHOBHBIM (ILTBTPOM MO OT-
HOIDEHHIO K IIPOTHBONOJO/RHO €MY OKPAIIeHHOMY H300parke-
HI.

Tarxmy obpasoy, Rakapl r7a3 HabT0@eT cBoe H300paske-
HIle YeDHBIM HA COOTBETCTBYIOIIEM CBETIOM TBeTHOM ¢(oHe.
ITpn xoponio o oGpaHHBIX ¢BeTOPIMABTPAX KOMOIHALNA ABYX
ORpalIcHHBIX (DOHOB 00CCIBETHBACTCS T BOCIPIHNMAETCA Oec-
OBCTHOI, cepoil.

Hnas poap OUYKOBBIX CBETOPIILTPOB IIPH CYOTPAKTHBHOM
MeToqe UBeTHRIX aHardudgosn. B manHoM cayuae mpoeunpyer-
csi He depHOe I300paskeHHe HAa OKpamennoM QoHe (RamIoe
Ha CBOEM), a, KaK Ml BUJeIil BEIIIe, KOHTYPH Ka3RI0I0 Mpoe-
HIIPYeMOTo H300pakeHHA ORPAHIeHHBE B COOTBETCTBYIOMIIEL
nBeT.

Ecan mpnm agmuTiBHOM MeToge paccMaTpHBaeTCsi uepes
KpacHBI QUILTP KpacHOOKpallleHHOe N300 pasKeiie it He BUTI-
MO CHHee, a 4Yepe3 CHHHiII HaofopoT, TO LUPIH CYOTPAKTHB-
HOM METOA@ 4Yepe3 KpacHBII (PHIBTP paccMaTpHBaercs CliHe-
OKpalmeHnoe aobpaskeHue (depHoe Ha KpacnoM ¢oHe) H He
BIIIIMO KpacHOe BCIeJCTBIIe CIHAHNA ¢ QOHOM.

IToatoMy ¢ TOUKH 3peHIsT «OTHATHA» OZHOMMEHHOTO M300-
pasKeHIs KpuBble CBETOMIILTPOB JOMAHBL HMOTH BHT KPYTO
HaJAaoliX OT MOIIoIMeHHA K NPONYCKAHI, HpPH 3TOM 30HA
NpPONyCRAHNA Ka#d0T0 cBeTOMUIBTPA JOM/KHA OBITH HECKOIb-
KO MeHbIIe, 9eM 30Ha NPOINYCKAHIg COOTBETCTBYIOINEro MBETA.
Bropoe ycaoBme — KOHTpacTHpOBaRHE  IPOTHBOIOI0KHOTO
n3o0pasrenus — cobIiofaeTcsA Opil YMEHBIIEHIH 05Iero Ipo-
IyCKaHiiA: OKpalunBaHHe B KpPACHHII  OBeT Tpedyer euHero
cBeToIIBTPa M, HA0GOpOT, OKpamuBaHie B CHHNII IBeT —
KPAacHOro cpeTopuIsTpa, 9TO Jerko AOCTHraeTCA pasgBIsKeHH-
€M IT0 CIIeKTPYy KPHBBEIX OUKOBBIX CBeTOQHIBTIPOB TaK, YTOOBI
y HUX He GpL70 o0meil 30HBI nponyckanus. Ilpasja, mpu aToM
HeoOXO0ANMO HMETh B BHY, UTO IPH 3HAYNTEIbHOM Pa3jIBHra-
HHI yMeHbIIaeTcsA HX o0was Mpo3pavyHOCTb.
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Hegocratroym cmocoba nsernbix aHariudos ABIseTCA TO,
4TO ero Hejah3d HPHMEHATH Js IBETHOI CTepeoCKONHYeCcKOoH
¢ororpadum.

OnHako eciaH OA HOJydYeHHA 00BeMHOro mH300paskeHHA
[BeT He ABIAETCA HeoOXOMHMBIM, 9TOT METOJ C YCHeXOM MO-
sKeT OBITH HCHOTL30BAH,

Crepeockoundeckne HANO3HTHBH [0 aHArIHQHIECKOMY
cyOTPAKTHBHOMY METOMy MOTYT OBITH H3TOTOBIAEHBI H IH00H-
TeaaMn crtepeodotorpadnu.

Jlasa moayduenus o0beMuoro M300paskeHHA MG dTOMY MeTo-
Ay C ABYX CONpPSKEHHO CHATHIX HEraTHROB, T. €. CHATHIX €
ompejegenHpIM 0a3mcoM, He4aTalT NIaNO3NTUBE HA HIaCTHH-
Kax HJIM IJIeHKax.

Kaskpplii 13 noxydeHHBIX JMAMO3NTHBOB OKPAMIMBAIOT B
COOTBETCTBYIOLIHIT IBeT (OJUH — B OpPAHKeBO-KpacHHI, Apy-
roit — B cuHe-3eqensit). OKparmeHHble [HANO3ATHBBL CTE-
peomapsl CKIANBIBAIOT APYr ¢ APYroM TaKnM o0pa3oyM, 4TO-
GBI IpH HAJTOMEHHH COBIIAJM ONHONMEHHBIE TOUYKH HAaNGoIee
vaai1eHabiXx 00beKToB. IlpaBHIBHO CIO0KEHHYI0 CTepeonapy
OKpALIeHHBIX JHAIIO3HTIBOB OKAHTOBBIBAIOT OYMAKHBIMI IIO-
JIOCKAMI,

Habaonars crepeockonndeckuil adert mo JaHHOMY Me-
TOXY MOKHO H IPH HEMOCPEACTBEHHOM PACCMOTPEHITH JHAIIO-
3HTHBA 5 HPOXOAAIIEM CBeTe.

Tah KaK CONps/KeHHEIe HeraTHRHLIE H300pa/KeHHA, MOAY-
4eHHBIe HpPH cheMKe - oObIMHEIM  crepeodoroamuaparoM
(oM. Hn;ﬁe) pacroinokensl Ha GOTONIeHKe He 3ePKAIBHO, a
N07100HO, TO IPH KONMHPOBAHHH HX ¢ MOMOU(BI0 IPOCKIHOHHO-
ro ¢oHapA MONYYeHHBIH HETaTHB Pa3pe3aloT MOMOoIaM W OJHY
H3 IOJA0BHHOK TepeBopaduBalT. TakaM o00pasoM, HOJOBHHA
HeraTABa OyJeT oTIedYaTaHa C 3MYJLCHOHHO{l CTOPOHHI, a
Apyras — €O CTOPOHBI MOAI0KKH. TaKoe MMogosKeHIe HeraTnsaa
OpH HeYaTd JaeT BO3MOKHOCTh B JAJIbHEHIIeM CIOMKHTHL MOIY-
9eHHBIe [AMATIO3UTHBEL APYT ¢ JAPYTOM DMYJILCHOHHBIMII CTO-
pOHAaMH.

[Iposimaenusie, o'r(bnhcnposamme i1 xopomo OTMLITHIE OT
THOCYIb(pATa HATPHA AHAIO3HTIEL 00padaThiBAIOT B IPOTPAB-
JSAMEM pacTBOpe CAeIYIOmEero cocTana:

Bojga amcTHaiIMpoBaEHAS . . . . . . . . . . g0l a
Meip cepHORucTas . . . . . . . . . . ... 100e
Kampiét 6pommererit . . . . . . . . . . ... 100
KRaawmil aByxpoMoBoKuciBlli . . . . . . . . . 32
Rucnora ykeycnaa (30%-sas) . . . . . . . . 20 w4
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Hpouecc BeJeTCA [0 TOTHOTO OTGEIHBaHHA cepebpsaHoro
H200paskeHIs H 3aKAHTHBAETCH NPAMEPHO depe3d 2—2.5 Mun
IIpH_Temmepatype pacTsopa 18—20°C. .

ITocite atoro amamosnTneel npoMbiBaiT 8—10 Mun B TpO-
TOUHOI BO/Jie IO MCUE3HOBEHWA JREITON OKPACKM M IOTpyrka-
10T B QUKCHPYIOMIE PacTBOp CAeAyIIIEIo COCTABA:

Tuocyapdar matpra . . . . . . . . . . . . . . 100 2
Merabneyapdur waama . . . . . . . . . . . . . 20 e
Boja .. ... ... .. ... ... .. . 101za

3atex JHANO3NTHBBL TIIATETHHO HPOMBIBAIT B MPOTOUHOIL
Bofe B TeueHue 25—30 mun H BHICYLIHBAIOT.

s | TOHHDOBAHIA OHI M3 JUATIO3UTHBOB KasKAOL cTepeo-
mapel 06pabaTeiBaloT B pacTBope:

Boga pmcTmasimpoBaHHad . . . . . . . . . . . .j70la
Kpacnteap mpro-kpacHsfl (LHCIOTHKII) «Bpxn-
JRABTIAHAQYRCHHE» . . . . . . . . . . . 10 2
«OpaH;KeBHH» (anﬂomyx.) cacTonpoquuﬁ AT.oT 20 2
Hucrota ykeycmas (30%-mas) . . . . . . . . .10 sz

Hpyroit AUAMOSHTHE OKPAUINBAIT B ClleflyIoIneM pacrBope:
Boaga pmcruanwposamEas .- . .. 012

Kpacurear apko-roay6oii (xmcm'mmu 3) .5

Kucaora ykeycnaa (30%-masn) . e e e 2,

Ulm

ITocre OKpacKH AEATIO3NTHBLL IPOMBIBAIOT B BOAE D—6 mun
IO HOJHOTO OCBETIeHHS CAMBIX CBETJBIX MeCT H300pakeHHA H
BLICYITHUBAIOT.

CBeToduabTphl K 0YKAM MOMKHO H3IOTOBHTH W3 KIIHO-

nTenkil. [l;14 3TOro HeIKCHOHNPOBAHHYI HIEHRY HY/RHO OT-
(imhcnposam HPOMBITh, BEICYUIHTH I 3aTeM thaCHTB B HYK-
HLI 1BeT.
Hpacnmu ¢BeTOHIBTP MOAYYAOT nyTeM OKPACKH ITEHKIH
B 2%-HoM pacTBOpe cMecH AByX KpacuTeileii (B PABHEIX dac-
Tﬂ\): APKO-KPAcHOTO H TapTpaljiHa.

Cranit cnero@mnmp — IIyTeM OKDACRH TIEHKI B PacTBope
Kpacurelel Gupo30Boro romyboro — 5 wacteil m MeTmIeHa
cunero — 1 wacts. [Ias okpacku Gepyt 1%-Huiit pacTBOp yKa-
sannoii cMecH, IIpojo/KATe BHOCTL OKpAaMIMBAHNA ILTEHKI
a1 oboux cBerodmiabTpos — 1,5—2,0 mun, mocae dero macH-
KN CIerka OmoJacKHBAIOT BOJOH, BBICYIIMBAKT H MOHTHPYIOT
B OHpaBBl M3 IA0THOIl GyMarm man KaproHa. O4KH TpPHHATO
MOHTHDPOBaTh TaK, 9TO0B! Lepe; HPABHIM Fa30M HAXOIHICH
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el cBetodIAbTP, a nepex JIeBBIM ~— KpacHblil. GOOTBETCT-
BeHHO m300pajkenie, MpegHa3HaYeHHoe [ HpPABOro r1asa,
OKpamnBalT B KPaCHBIH, a A1 JeBOTO — B cnHuii nBerTa.

[Ipir H3roTOBIEHHM CTEPEOHATIO3HTHBOB A1 paccMaTph-
BAHIA Ha IPOCBET PA3Mephl cTepeonaphl BHIOHPAIOTCH HPON3-
BOJBHO.

Ecau jxe Alamo3urnBLl NpegHA3HAYAKTCA JAS CTEpeonpo-
eKI[HH, TO OX pasMep BBIOHPAIOT B 3aBHCUMOCTII OT BO3MOKHO-
cTeil MPOERIHOHHOIO anapara.

- Hoaapoudruii cnocod

HosAponnblil ¢110c00, TPeAT0REeHHbIH B 1891 r. Augepro-
HOM, OCHOBAH Ha pasjeleHnn n3ofpamenuil ¢ HOMOMIBIO MOAA-
PII30BAHHOIO CBETA I MO3BOsAET BOCHPOI3BONTH NBETHBIE 1130~
OpasKeHnA.

Y10 Taroe MOIAPU3OBAHHBIA CBET? 7

IloToK cBETA COCTONT M3 GOABIION0 KOJNYECTBA HOPIHI
Ay4HCTOH DHEpPrHH, HA3HIBAEMBIX KBAaHTAMI CBeTa, HAM doro-
Hayn. QOTOHLI M3TyYalOTCA ATOMaMIL HIH MOTEKYIaMH. IMotor
$0oTOHOB PacIHpOCTPAaHAETCSA €O CKOPOCTHIO 300000 rmfcer =
obaataer BoxHOBEIME cBoiicTBaMn. Kampoe cpersnieeca Te1o,
COCTOSILIEC W3 IPOMAJIHOTo UHCTA ATOMOB, U3TydaeT DIERTPO-
MATHHTHBIe BOJIHBI ¢ KoJe0aHuAMH, HANpaBJIeHHBIMII BO BCe
croporsl, Takoil cBeT m3BecTeH IOJ Ha3BaHIeM eCTeCTBEHHO-
ro, i HemoaspuzoBaHHOro. OfHaKO B HEROTOPBIX CIydasX
KOJeGaHNA CcBeTa MOTYT PACHPOCTPAHATHCH TOABKO B OQHON
ILTOCKOCTH, coBNafaionlell ¢ HAmpapIenumeM Jyda. JTOT CBeT,
B OTJAMYHE OT HeNOTAPpH30BAHHOTO, HABHIBAIT MIOCKOMOIAPI-
30BAHHBIM. ‘

CsefopaTedbHo, TOJASAPHIAMAA €CBETA 3aKTIOYALTCA B TOM,
470 3IEKTPOMATHHTHBEIe KoldeDaHnA CBETOBOrO Jyda HOJHO-
cThI0 (OTHAA TOMAPIZALIA) INTH YaCTHYHO (YACTHYHAA TO-
AApH3ANIA) TPUBOAATCA K KOIeOAHNAM B OLHOH HIOCKOCTH.
OObIMHO TOIAPHAAMUN CBETA AOCTHIAIT IPOILYCKAHMeM CBeTO-
BBIX Jyueil depe3 ABYIPETOMIAOMNIT KPHCTALT TypMamiiHa
win meaangckoro mmnarta, GeToBoil ayd, mafiasg HA KPUCTATI,
pasfelseTcs Ha [Ba Jyua, MOTADH30BAHHBIX B ABYX B3aHMHO
MepHeHJUKYIAPHBIX JAPYL JAPYTY ILIOCKOCTAX. C 1moMoImbio
npubopa, HA3BIBAEMOTO HOIAPI3AaTOPOM, OAUH H3 ITHX Aydei
MOJKHO 3ajiepskaTh. K TakmM mpudopaM OTHOCHTCA H aHaIH3a-
top. Ecan manpasiIeHne, B KOTOPOM ANATH3ATOP MOIAPH3YET
¢BeT, TMepHNeHIUKYIAPHO HAmpaBIeHuIo, B KOTOPOM JyY HOJIs-
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PH30BaH, TO 3a7epP/RaTh €ro MOKHO € HOMOIIBI 3TOTO HpH-
gopa.

A1s momyvennus MOAAPHIOBAHHOTO CBETA YAIE BCEIO TIOTh-
sylorca mpuavoit Hnkons, kotopas maroromasercs u3 KpIic-
TAJT0B HCJAAHICKOTO INIIATA.

Oanaxo ecrecTBeHHEIe KpHCcTamtibhI, obIafawmnine ABy.Iyde-
UpE.I0MIEHNEM, 09eHb [OPOTH, NMOITOMY U HOIAPH3AMHOHHBI
crocol cenapanun n3o6pakenuit LI TpoeKIHIT CTEPEOCKOITH-
YeCKNX n300pasKeHIH ¢ HCIOIb30BaHHeM mpuaMsl Hukols He
HameJa MIHPOKOTo IpUMeHeHI, ,

Henompzosanne ppyxyuenperosisioniix csoitcts BHXPO-
II'THOTO KOJIONIHOTO COeHHEHMA HOja ¢ XHHHHOM I03BOIHIO
IOIYy4YHTD 3HAYHTEIbHO Golee fenieBble mpemapatsl. Beemenne
RO-T0MIA (KOJI01A reponaTtura) B OeUIYAONIHYI0  TIIeHKY
TIpII COOTBETCTBYIOIIeH 06pafoTke HO3BOIAET ODPHEHTHPOBATH
RPHCTATIBL KOVIOHJA B OJHOM HRIIPABICHUI H CO3JATh TAKYIO
ILTEHRY, KOTOpas MelicTByeT Kak MOJAPH3ATOD, NPOLycKAs
IHHefHO-N0AAPH30BAHHBIH Jyy. ]

HAas Toro uToGHl ocymiecTBHTH pazieTemire u3obpamenui
CTepeoliaphl ¢ MOMOMIBIO IOIAPH30BAHHOIO CBETA, HA0 Mepej
00BEKTHBAMH JIBYX NPOEKTOPOB YCTAHOBHTE MOJAAPH3ATOPHL CO
B3AAMHO NEPIeH/IHRYTAPHLIMI INIOCKOCTAMH  HOTAPH3AIIH:
HallpuMep, NO:IAPH3aTOpP ¥ 00BEKTHBA I1eBOF0 MPOEKTOPA IO-
IAPU3YeT CBET B BEPTHKAILHON IJIOCKOCTH, a V 0OB5HEKTHBA
1IpaBoro — B TOPHBOHTATbNON. Raskasll 3pHTenn cmaixaercs
OYRaMI, B KOTODBIX J€BOe OYKO 6yIeT MpomycRKATh TOJbKO
AydH, TONAPH30BAHHEIE B BEPTHKAIBHOM ILIOCKOCTH, T 3ajep-
RUBATEL JydH, NOJIAPH30BaNHble B TOPHM3OHTAIBHON, a mpa-
Boe — GyjeT 3aflepRUBATh Jy4ll, HOIAPHBOBAHHEIE B BepPTH-
KaJTbHOM, M HpOTMyCKATh IydH, HOIAPH3OBAHHLIE B TOPH30H-
TATLHON ITOCKOCTH. B 9TOM cayuae 3pHTeIb KasKIbIM IIa3zoM
YBIINT JHWIE TO H300pasKeHHe CTepeolapsl, KOTOpoe IpeHa-
3HAYCHO AJA NAHHOLO FIa3a.

Ha puc. 31 norasana cxema mpoexmnuu s T0JAPH30BAHHOM
cBeTe. JTOT CHOCO6, I03BOIAOMIHIL BOCHPOH3BECTH I[BeTHOe
CTCpeOCKROmNecroe n300paskeHie, MOJTYYNT PACTPOCTPAHCH e
KaK 3a pybesroM, Tak 1 B CoBeTeROM Comwse, ocoBeHHO B KNHO.
B Cosercrom Cowae raxkie CTePeORNHOTeATPHl (PYHRIUOHH]DO-
Baau B Mockse, Anva-Are, Touauc.

B Mockse B kmHoTeatpe «Peropa» ma YCTaHOBKe, paapa-
botannoit HUK®W (Usanos B. T., Oscannnrosa H. A, Xany-
kaes [I. P., Hlerouuxuu B. C. n Apyrue), eMOHCTPHPOBAICA
IINMpOROSKPAnHBIH NBeTHOH cTepeodmabM «Bewep B Mockpe»
(pesmiccep Hemoases B. H., onepatop loaagx C. K.) ¢ yua-
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ctiuenm Oxera IHomopa. devometpamua (iisMa ocyvHIeCTBIA-
Jach MOCPEACTBOM jIBYX OOBIUHBIX KHAOIPOEKTOPOB, CHHXPOH-
HO I cHHQAa3HO CBABAHHBIX ME/KAY COGOIL.

Ilpnvenenne gBYX aHIApaToB s leMOHCTPAUH cTepeo-
$uabMOB cO37aeT OHpefeleHHbe TPYAHOCTH NPH OfecIedeH
OAMHAKOBOH ADKOCTH H IBETHOCTH W300paKeHHH IJIA AeBOrO
H OpaBoro riasa @ T. [.

B HUR®H (Boarauckuil A. I'., Oscannukosa H. A.) pas-
pafioTana GoTee cOBepIIeHHAA CHCTeMA [ CHEMKH T HOKAa3a

Puc. 31. Cxeya DpoekuHH B DOAAPH3OBAHHOM cBeTe

cTepeocRomiTZeckiux (IIbMoB. B HOBOM cilcTeMe mpuMeHeHa
nipokogopMaTHAA aNIapaTypa ¢ pasMemenHeM KaapoB CTe-
peonaphl IO TOPHBOHTAIM Ha OfHo#i 70-uy KHHOIIeHKe.

- Ha xmroctygmi «Mocduasy» cHaTH naeTHBIe cTepeodnTn-
Mbl «/la &1 Her» 1 «TammcTBeHHBI MOHax» (HOCTAHOBINHK
A. Koasmatsri). »

Kumocrygueit mvenun M. Topsroro cmar crepeodmiann
«Hexoser B sezenoit mepuatre» (mocraHommuk H. 9Kk) mo
cucreme «crepeo 35/19» (C. II. UBanos) ¢ ncmoansoBammen
35-mx mwaenkn ¢ 19-wm marom mepdopamuir.

Haa neMorcTpannn crepeoduabMoB HO 0YKOBOH M 6e304-
KoBOIil cucTeMaM B MockBe oGopyaoBan KnHoTeatp «ORTAGpLY.

B oranune or emocofa mBerHHIX aHaradoB MOILPH3AIMIL-
OHHBI M03BOJIAET BOCHPON3BOANTH I[BETHOE CTEPEOCKONHYe-
ckoe maobpasweHne, Murepecust paGoTh mo ocymjecTBIeHITO
CTepeoCKONNYCCKUX H300PaKeHIT HA OTpasKeHIe. ’
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d1ir paloTH UPOBOMILIICH PATOM TccTefoBateteil. Hampi-
sep, B 1943 r. 6w seiian matent G. B. Arero Ha cmocod cre-
peockonnyeckoif ¢gororpadni ¢ HCHOIH3OBAHIIEM IOJIAPU30-
paunoro cseta. C. B. Areil mpemdomna Merog TOJdydYells
BHNIXTOBAHHOII CTepeorpaMMEL, T. e, H300pasReHIlsA, coCToALle-
TO I3 YepeAYIOIIXCA MeKAY co00i HOTOCOK MPaBoro | JIeBOro
11300paskeHitil, KOTOPSIT MOsKeT ObITh HCIOTb30BAH A4 MOy~
weris crepeockoniyecroit gortorpadm Ha orpamente. Cyin-
HOCTH METOTA 3ak0UaeTca B clegyiomed. B orimuie oT mo-
GOOHBIN  ODTWYECKIN  Iplicrocoblenmt I HOJYUCHIA
CTEPEOCROUIUECKIX  U300paskeniil B KOUTAKTe € ILTEHROL
VCTANARTITBACTCS CHOMUATBHBIT  IIMHeI BT HO APy I i
¢uantp. CTpyRTypa moagpisyomero (GpuibTpa mpeicraBlger
co00ll mapaTIeabHBIl pacTp, COCTOAMIUI 113 MOIOCOR MOAAPII-
ayiouiero Matepuaia. LIpu 9T0M UepeIVIOIUIIecs MemTy co0oi
moocKIt (PILILTPA 1MEIT ILIOCKCCTI HOJIAPIBAINII, PacHoIo-
FRCHHDIC IO TIPSMBIM YTI0M ADYT K ADYTY.

Tarint 00pazoM, Bce TIOJAPUBYIOL[IE IIOTOCKI, PacHoTo-
FRENIBIC Yepes OIHY, 1MEeOT ITOCKOCTh HOJAPH3ariy, Pacmo-
JOWRCITHYIO TOPH3OHTATRHO, @ IIPOMEKYTOYHbIE TOJTOCKH —
BOPTHRATHIO.

[I:1enka, paciioqosReHHast B IIOCKOCTII 3& TAKIM TOI0CATHIM
¢iibTpoM, QIKCIpyeT 0HOBpeMeHHo 1Ba n3obpamenus. [Toc-
1¢ TpOsABTeHUs Ha Heil moiydaercss ABoiimofi cruMoR. [lis
X pas’edeHIsT CIY;RAT ABa HOIAPH3ATOPA ¢ B3AUMHO NepHeH-
JURYIAPHBIMI INIOCKOCTAMH moaspusanuu. Jas yeTpasemtisa
BITIIMOCTIL TIOJOCOR Ha N300pasReHHH HIArT JANHeHHOro mos-
pusywoniero QribTpa fAoIAReH HAXOXUTHCA 3a IpefeaMi pas-
pemawnomieii cmocobmocti raasa. HoTydenursie TakuM o0pazoM
BINIXTOBAHHBIe CTEPEOTPAMMAI 00eCTIeHBRIOT HOIyYeHIle cTe-
peockonmyeckoro agderra. Ilogodueie cTepeorpaMMbl MOTyT
OBITL M3rOTOBIENsl B Biife OYMa/RHOTO OTHEYaTKa, JUATNO3I-
TIBa W B BIJIe 11300pasKeHs, ROTOPOe MO/RHO IIPOEIIIPOBATh
Ha 9KRpaH.

Handoapme TpyIHOCTH HpeAcTaBIsgeT H3IOTOBIeHIe Jdii-
HeilHOTO IMOJIAPHU3AIHOHHOTO QIIBTPA.

Boapmoii nuTepec npefctaBIseT mpedlosxenubi 9. Jlau-
JT0M MeToj HoayueHnus Bextorpados. IlpmyveHenue BeKrorpa-
0B TMO3BOIIIIO YCTPAHNTH FOMOIHHTEIbHBIE HPHCIOCODIeHIA
IIA TmpoeKrTopa: 00a 1300paskeHIA B DTOM CiIydae NOIAPHBY-
10TCA B IIPOTIBOMOIOKHBIX INIOCKOCTAX HPH HOMOMIH IIOIAPO-
uaaslx  QuabTpoB W (urcHpyoTca Ha  goTorpaduteckoii
9MyIbCIIH, KOTOpPasi, B CBOI0O O4epefb, COREP/RUT HOIAPH3YIO-
mee Beiectso. I09TOMY TpOeRIMA mpousBofntes Ge3 moMo-
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(T KARX-1100 HAcaJoK HA IPOERTOPH, B TO BPeMs KaK 3pIH-
Tean, §e3yCI0BHO, TOAKHBL M0Ab30BATHCH COOTBETCTBYIOIIIMI
OYRaMIL

Hpeunmyigectso Berrorpados 3aKII0MAETCH B TOM, 4TO IBA
OTIeYaTHA PA3MEIaIoTCA B Tpelerdax OFHOTO N300parKeHId,
oun 6oIee yaoOHLI B oOpamieHun u npu xpaHeHnmir. Paccuar-
puBanite uzodpazkeHuil mpoucxogur Ge3 NpUMeHeHUd KaKUX-
aufo auH3 W ApYrHX onthuecknx gera’ieil. Kpoye Toro, yka-
3aHHBIL CHOCOD YCTPaHAeT BO3MOKHOCTH IOJYy4eHNA NpOoCT-
PAMCTBEHHOCTH ¢ 00paTHBIM perpedod.

JT0T crocol mpefcTaBIsger codoll ciefyioniee. OueHs TOH-
Kile LOIAPH3YIOU[IIe II0BEPXHOCTII, 0{HOPO/IHBIe N0 ILIOTHOCTH
1 OpHeHTANIH, W3TOTOBIAIOTCA HyTeM OPHeHTHPOBAHHA CYyC-
HeH3NN B ILTaCTMACCe T3 CYOMOKPOCKOMUYECKHX RIXPONYHBIX
KPUCTA/LTOB 1 HAHOCATCH HA TOBePXHOCTH ILTACTHHRIL I3 CTEK-
T4 WIH [TACTMACCHI

Ha a1y moaAapusymoinyio HOBEPXHOCTH HEpPeHOCHTCA 3aTeM
cI0it 3ay0IeHHOMH sReTaTuHbi, cofepsranteil peased dororpa-
duueckoro msodpaskeHis. sReTaTHHOBBIE CTOPOHBI ABYX CO-
OPAREHHBIN OTIIEYATKOB CRIAABIBAIOTCA DMy IbcHell BHYTPh II
3aTEM PACIOIATAIOTCA TaK, 4TO0B OROHUATeIbHDLIH BeKTOrpad
NPSACTaBAAA coGoll CoBMeleHIe ABYX IH3cOpaskeHUIl cTepeo-
mapel. ITocae 9Toro mpH mMOMOIIN ANOKON JeHTHI OTHEYATKII
MONIAPHO COeIMHAIT Me:RAYy co0oil AIs 6olee HageHRHOH HX
VCTaHOBRI B mpucmocodienud. Ilpn sroy KoHTYp peabeda
COOTBETCTBYET COOTHOINEHNIO IBETOB U TeHell opuriHaza.
3aTeM coefiHEHHbIe OTIeYaTRH MOMeN[aloT B BaHHy, COCTaB-
JeHHYIO B3 CHeNUHATLHBIX HOIAPHAYIOINNX PACTBOPOB, HA Bpe-
s ot 0,5 qo 1 sur, B TegeHIe ROTOPOTO sKeJIATIHA BIHTEIBAeT
MOAAPUBYIOMYIO JRUAKOCTH., ECTeCTBEHHO, YT0 YYACTKI € TOI-
CTHIM CI0eM JReJATHHBI HOTIOMMAIT OOTBINe SKHAKOCTH, deM
YYACTKH € TOHKAM CJI0€M.

ITocite »T0r0 OTHEYATRHE BHIHUMAIOT W3 BAHHABI M PasBeprHl-
BaKT, Kak KEOrY. Me:Ray ABYMA 9MVYIbCHOHHBEIMH CTOPOHAMIL
m300paske A peapedHBIX OTIHeYATHOB IIOMEINAIOT JICT TLI0C-
KOl mpo3padHoil IMIaCTMACCHl I 3aTeM IPONYCKAIOT KOMITEKT
Mesky Mapoll BaJIUKOB, KOTOPhIe HPHKIMAT peibedHBIE CTO-
POHBI OTHEYATKOB K IOBEPXHOCTH IJACTMACCHL.

TarxuM o6pasodM, Ha JAHCT TIACTMACCH TIEPEHOCATCA H30-
OpasKeHMA [T8 IPABOTO H JEBOTO riuaza (Ha mepefHIon W 3Aj-
o0 cropoHsr). Iloayuernas taknM ofpasoM IIAaCTHHKA C
1u300paskedieM CTepeonapsl HasbIBaeTCH BeKTorpadoiL

Crpemniennbie peabedHble OTHETATHH MOTYT OBITH IOBTOD-
HO HCIIOTL30BaHB T TOAYYEHNA APYriux BeKTorpados.
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Y BexrtorpadoB, paccMaTpiBaeMBIX B OTPayKeHHOM CBeTe,
3aJHIOI0 TIOBEPXHOCTh OKPAMHBAXT AaTIOMHHHEBOH KpacKoil
08 TOIydeHNs OTPa’KeHAA, a K BeKrorpaday, paccMaTpi-
BAaeMBIM Ha HPOCBET € 3aqHeil CTOPOHBI, HPHKPenAAIT JHCT
qnetoit MatnpoBanHoft miaenkn, Ipu mpoernn Takux usobpa-
JHEHHIT Ha 9KpaH HPHMEeAsercs AaJiOMHHOEBas N[OBEPXHOCTh.

Baarogaps toMy, uto BerTorpadbl MOTYT OBITh YBEIMYEHB
70 CPaBHHTETHHO (OJBIIOr0 pasmepa, mpuderatsh K TOMOINH
ONTII9eCKOr0 YBeInUeHUsa e Hy:KHO. Tar, Tomorpadideckie
narano3ntTuRel ¥ Gortorpadun GOJIBIMIIX TOPOIOB. CHATHIE ¢ BO3-
avxa. pasMepoy 1m0 28X 36 cam MoryT BrodHe OBITH HCIIOTIL30-
BaHbI 5T HeTell JeTaIhHOTO HeCIeTOBAHNUA.

Hurepecro orMetutsb, uto A0  paspaboTen BekTorpados
ANQTN3ATOP, HAUPIMEp, XTI OPaBOro riasa Obid OpHEHTHPO-
BaH TAaKNM 00pasoM, UTO ero ¢Ch HpONyCcKamusa Obiaa mapasi-
Tel1eNa HaIpaBIeHH0 KodebaHIil cBeTa, 06pasynomero n3odpa-
ARemmst A mparoro raaza. g Berrorpador amammzaTop y
TOTO >Ke IPaBOro IIasa HMeeT OCh IPONYCKAHWSH, Iepeceraio-
mMyca ¢ HATTpaBIeHeM Kole0aHusA cBeTa, 00pa3yWINero uso-
fpaskeHHa A IpaBoro riaasa. YepHele y49acTHa ofpasyorca
€ TOMOIIBHIO AHATHAATOPOB B OYKAX [IA DACCMATPUBAHHA, G-
Tple YIAaCTKH BHAHBI BCAEICTBHE TOTO, 9T0 OHH HE IMOJAPN30-
BAHEL. : o :

®opyma Berrorpada 3aBHCHT OT €ro HasHAUeHnd. JTOT CIO-
cod IPHTOIEH KaK [ HPO3pauHmix ma3obpaskenull (mmamosu-
THBLI, KTHOMUTIEMbL), TAK B A% OTHEYATKOB HA OTPayKeHle B
BHe TUIIOCTPATNH M KHUT ¥ 3KYPHAJIOR.

IIpn memonkzoBanmyu BeKkTOTPadOB NIA MPOEKINITH OJHA C€O-
CTARISAIOMAA CBeTa o6pasyer m300pasKeHNe HIA JTeBOTO TIasa,
a gpyrasg — gas upanroro raaza, CremosaTeasno, WpoeKinsa
MOKET TPOM3BOAHATHCH UPH TOMOIIH OTHOTO IPOERTOpa., MDH-
geM KOITHYECTBO CBETA. CO37[ABAEMOTO 3THM TPOEKTOPOM ¢
TaHHBIM CBETOBBIM HOTOKOM, TOJYYaeTCA TAKHM jRe, KaK I
PR CTEPEOCKOIMMYECKIIX €I10c00aX, HCHOIb3VIOMIIX HBA HPO-
extopa. EcTectBerAHo, 9T0 HeT HAKAKON HeoBX0IAMOCTII B Ka-
KOH-IM60 TPHCTABKE NIPH TPOCKIME 10 DTOMY METOAY.

Ecirz BMecTO BepTUKaIBHON H TOPH3OHTAIRHON IT0CKOCTel
MOJAPU3ATNN TH NIOCKOCTH BHIGPAHE! Mox yriaoM 45° K ropa-
30HTAJIN, TO NMepecTaAHOBKA HHATIO3WTHBA CJI€BAa HAIpPaBo He
TaeT B Pe3VIbTATE JAEBOTO W300PAYKeRNA [IA HPaBOTO TIa3a, H
Haobopot. Taxrmt o6paszom, BekTorpadHLIA AUATTO3NTIBE MOKHO
epeBepTHIBATE, TPH 3TOM ABIEHNA o0paTHOro peascda He
Hadmiogaetces. O6patusil peabed MOKeT BOBRRKHYTH, eCIH
sertorpady man amaTmsatop moBepuyTh Ha 180°,
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Yame Bcero BeKTorpadsl HCHOTB3YIOT [ HEIOCPeJCTBEH-
HOI'O PacCMaTPNBAaHNA B KaYeCcTBE HIACTPANnii 14 KHAT.
PasMeprr mx MoryT OBITH caMbeIMU pasmimuisiMi. Bekrtorpad,
npmerHe\mﬁ Kak ILITIOCTPAllHA, IMeeT CAeAVIONille CIOH:
1) Oymara, 2) CYCHeH3IA A3 ATOMANICBBIX AeTECTROB, 3) Bek-
Torpa(bﬂoe nsobpakenue ATd HpaBoro riasa, 4) Berrorpad-
HOe 1300pa;KeHHe A JIeBOTO I1a3a, D) TBEPABI BOIOHEmpo-
HADaeMbll gak. Bee a3Tm caom mpouHo cpssaHb apyr ¢ apy-
roM. Taxoft ornegartoxr BOCTIDHHIMACTCH  HEBOODYREHIILIM
I:1a30M B Buje cIerka Hepeswrod ororpacduir odsunoro Tia.

Bertorpadusie naodpaskenus Ho3BOILIIOT TPOLBOTITH He-
IpepLIBHY0 PeTHCTPANII0 Hap W300paskenuil WA ¢XeM, CBA-
BaHHBIX ofHa ¢ apyroit. Hampmyep. cnubra (gepress) u doto-
rpadug roToBofl MAIINHBEL MOryT GuITh 3apUKCHPOBAHEl B 0I-
HOM MacmITade Ha OTHOM OTIIEIATHE WAN JWATIO3NTHBE H OJHO
uzobpasrerne OyleT MOZaBIAATBCA NPYTUM B edaeMoi creme-
Hil. Berrorpadrrie BaoGpaskenin mpUMEHAIOTCA B B obceppa-
TOPHAX.

AcTpoHOMITUeCKHEe HabMIOJennsg MOryT ObITh CIeTaFbl Ye-
pe3 onupefedeHHble NMpOMe;RYTRIT Bpeyenn ¢ dinkeamieil Ha
0Ol | TOIf sKe MOBEPXHOCTII TaK, 94TO DI OBICTPOM Bpamie-
HHH araJn3aTopa MOTVT OBITh O0HAPYAeHBl MeTbuaiimine ma-
menenna. Boofme, BekTorpadsi mo3BoIA0T Npou3soINTh He-
HNPepHIBHYI0 PEerHcTpamiio aTanos padoThl, paHce BHIIOTHAB-
MIyIOCA NP MOMOIH MHTAMOINEI0 CTePeOCKOTA.

OTkperTiie cnocofa W3rOTOBIEHIA JemesHIX TOJSPU3AI-
OEHBIX (DHARTPOB ¢ CPABHHTEILHO DOABIMIAMHA HOBEPXHOCTAMI
u BektorpadoB yCKOpHIO B pacmnpn‘m 00JacTy TPIMEHEHNA
HOJIAPI3ANHOEHOTO METoJa.

PdCﬂZp ogvle Cucmemu

Pamee Mwr paccyartpiBaizm crocoGwl BOCTIpIATHA CTEpeo-
CHOTNYEeCKAX H30GpasKeHnil ¢ MOMOMIBI0 HHINMBOIYAILHELIX Hat
TJI33HEIX OPICHOCOGIeRui {CTepPeoCKONsl, 0OUKY I mP.), oFHa-
KO BOCHIPHATHE CTEPEOCKONIYCCKIX M300pas kel MosKeT OBITh
OCyHIeCTBACHO 1 He3 9TuX ycTpolicTs. B Gezourosnix cnocobax
CTePCOCKONNI cemapamnig n3obpasrenuil ocyINeCcTBIACTCA ¢ HO-
MONIIbI) DEIIeTHI, HIN TaK HasklBaeMoro pacrtpa. Ilepsoma-
9aJbLHO pacTp ¥ Pa3TiIdHble PACTPOBDBIE CHCTEMEI HMOIN BeCh-
Ma orpanudeliHoe upnMeHeHme. [IpakTudeckn mx mcmoan3cBa-
a4 TOIBKO B HoanTpadiieckoll mpoMelTensocT, B HacTos-
ee BpeMA pacIp HOJyullF PacIpOCTPaHeHiTeé B  Pa3dNIHBIX
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00J1acTAX, HANPHUMeP B TEIEBIIeHHI, B IBEeTHOH W CTEPEOCKO-
nuveckoll pororpadmy u KuaeMatorpadui, B I3MePHTEIbHOH
TexHiKe, IPI BLICOKOCKOPOCTHOI cheMre u 1. X Hanboasimee
pacmpocTpaHeHile WOIY4IT JMH30BBII pactp, 910 HPHBEIO K
€03JaHI0 CHeHaTbHOrO pasjiela pacTpoBoil OOTHRM,

PacrpoBas crepeockomusa oflafaeT pAZOM HpeHMYINIecIB,
K 9HCAY KOTOPHIX OTHOCATCA:

BO3MOKHOCTh HOJAy4YeHUd B (POKATBHOH IIIOCKOCTH pactpa
ANCKpeTHOTO (HPepHIBIICTOTO) PAAa dIeMEeHTAaPHBIX H300pa-
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Puc. 32. Cxema mpeobpasoBaHms Puc. 33. CxeMa yMHOMKEHHS #H30-
NpoCTOl pemieTxoil (pacTpoM) cBe- OpaKeHuil Wepes CMe/KHEIE 3Je-

TOBBIX IIYYKOB, HAVIINX OT CBETA-  MEHTHI (OTBEPCTHA) DeIleTRH
mierocst o0beRTa :

JREHIT, XapaKTep KOTOPHIX 3aBACHT 0T (DOPMBI I ONTIYECKHX
CBOHCTB  OTAETBHBIX  DJIEMEHTOB, COCTABIAIOUIMX PacTp
(prc. 32);

BO3MOKHOCTE TP O0PATHOM X0fe Iydeil 0T MOIy4eHHBIX B
thoraabHOM MIOCKOCTH pacTpa dIeMeHTapHBIX HM300parKeHHIT
BOCCTAHABINBATE B MPEIMETHOM NPOCTPAHCTBe tbopuy H T00-
JKeHIle HCCIeAYeMOro o0 berTa;

BO3MOJRHOCTH BOCCTAHABINBATE B MPeIMETHOM HPOCTPAHCT-
Be IePBOHAYAJIBHEIN 00BeRT B BIE PsAA MOXOGHBIX MPOCTPAH-
CTBEHHBIX 00pa3zoB mcciaefyeMoro odsexta (piuc. 33).

Creayer oTMeTHTH, 4TO OTJeIbHEIE CBOHCTBA PACTPOBHIX
cHCTEM MOTYT HAWTH W caMOCToATelbHOe mpuMeHeHme. Har
I13BECTHO, CBOIICTBO PACTPOBHIX CHCTEM BOCCTAHABINBATH B
HpeIMEeTHOM IIPOCTPAHCTBE PAJ HOJOOHEIX IPOCTPAHCTBEHHEIX
06pasoB LCCTeTyeMOro 00BeKTa HAINIIO IpHMeHeHIe npu pas-
peremsIt npod:aen BOCTIPIATIA CTEPEOCKONIYeCKIX nsoopa,he—
Hitil To Ge309K0BOMY CIIOCODY.
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Pacrp, npeactaBaswminii ¢o0oil ¢BOCOSPA3HY OLTHYCC-
RYIO cIICTeMYy, COCTOIT I3 (O0JdBIIOr0 vIicIa ONTHYeCKUX ale-
MeHTOB, KOTOPBle OHpeJeTeHHBIM 06pa3oM OpPHeHTIPOBAHBI HA
TMOBEPXHOCTH. B 3aBHCHMOCTH OT TOTO, HPEACTABIAIT JII CO-
0ol ykazaHHBle 2;1eMeHTHI DAacTpa OTBepPCTHA HIH  AHNHAB,
PACTPhl MOYKHO TIO/{PA3JeTATh Ha I[e;IeBble {CBETOHOrAOLNA0-
ulite) ¥ IIH30BBIe {(CBETOCHIBHELE).

Pactpsr aoryT ObITH HeperyIspHbIe, KOTAA 3TIeMEHTHl Hie-
0T HeNPaBILTLHYI0 (DOPMY TN WX PACHOAO/ReHHe Ha TOBepX-

8

a No A-B
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Prc. 34, IlapaateabBBle PacTphHl: Ci€Ba — CBETOHOTIOMANOIMIIL
{menesoil) pactp (e — depHaA To0d0Ca, € — IMedb pacIpa);
ciipaBa — CBETOCHABHBIN (JAHH30BLII) pacTp

HOCTH HPON3BOJBHOE, M PEryaspHBIe, KOIJA BCe 5IEMEHTHI
pacTpa mMeT HoJZO0HY I reoMeTpIrdecky o opMy HIH X pac-
TOJ0KEHNHEe HA TIOBEPXHOCTH IPOH3BOANTCS IO ONpeJeTeHHOMY
3aKOHY.

Ho cTpyrType 71eMeHTOB H WX PACIOIOKeHH0 Ha IOBEDPX-
HOCTH PacTpPsl MOTyT OBITh HapaTieAbHBIMHA, PAafHaIbHBIMI,
KPYTOBBIMH, COTOBBIMIL

Mgz ocranoBHMCA TOTBRO Ha TapaTieIbHBIX PACTPAX, HO-
AYYHBOIAX HAnGo.Ibllee pacupocTpaHeHile B CTEPEOCKOMIYe-
cKoit dororpadum. ,

Tlapasnieasusle pacTpsl GHIBAIOT CBETOMOTIOIMAONIMIL
ceetocHapHbpiMH, CBeTomoriomarine mapatiielbHBIe PacTphl
COCTOAT U3 MAPAMIEILHBIX YEPHBIX MOJIOC ¢ 1 medeil 6 MemIy
HuMu  (pHc. 34, cieBa), CBeTOCHIABHEIE — H3 HAPATIEIBHO
PACHOIOREHHBIX JHH30BHIX 9T€MEHTOB ¢ IILHHAPHYECKO mo-
BepXHOCThIO (pme. 34, cmpasa).

Eciain taroit pacTp yCTaHOBHTH HAa ONPE;ETEHHOM PAcCTOf-
HHAOA Oepef OOBITHOH OTpaKalomiel MOBEPXHOCTBIO (DHPAHOM)
(puc. 35) u oCBETHTH ee Yepe3 pacTp, TO HA TOH HOBEPXHOCTU
MBI YBU[HM CEpHI0 IApaledsHBIX CBeTIRIX mosoc. IIpm sTox
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Ka;R101 miedn pactpa §yIeT COOTBeTCTROBATL CBETJIAf T0.I0Ca
Ha 0TPas/Ra0INeil TOBEPXHOCTH,

Ecam MpI A3 TOI 7Ke TOURN DOIMIIEM HAa OTPAMKAIONIYIO TI0-
BEPXHOCTh Kakoe-1100 n306paskeHie, ToO Ha 3T0H HOBEPXHOCTII
MBI VBIAUM Ceplio HapaTIedbHBIX MOIOCOK (2IeMEenToB H30-
Gpaskenns), B TO BPeMA KaK OCTATbHasg 49acTh H30HpakeHIA
HOrAOTITCA 9WePHBIMII IOJ0CKaMu pactpa. Bee modocku mso-
OparmeHIinst MBI MO/REM YBOZETh OAHOBDPEMEHHO TOJIBKO B TOM
cIydae, €CIH Haml IJa3
OyneT HAXOAMTRCH Imepe]
PACTPOM B OIpeeIeHHOM
TOIOREHHII U Ha TOM iKe
PACCTOAHINI OT Hero, 470
0 HCTOUHOK CBETA.

B miocrocTm, mpoxo-
asmell napatiIexsHo pa-
CTPY, HA TOMKe paccros-
HITH, 9T0 ¥ ACTOYHHK CBe-
Ta, MOKHO OGHAPY:KHTh
cepmio TApaIteTbHbIX
BeDTHKANBHBIX 80H, H3
npefe OB KOTOPHIX MOK-
HO BHJAETH BCE CRBETJIBIE
TOJOCKI HA DKpaHe OXHO-
. BpEMEeHHO.

Mo wactosmero Bpe-
MEHI MBI ToBOpPHIH 00

0,THOM H30GPaskeHHH, KOTOpoe TOCHITANN HAa 3KpaH, B TO Bpe-
MsL KAK ATA TOAYTeITA CTePeOCKOTITIecKOro :—)(I)(bema HYHHA
mapa n300paskenini.

Ha oxpame 3a pacTpoM mpH mpoerWHN OXHOTO M306parke-
HIA He BCe NIPOCTPAHCTBO 3aMOMHAETCA dJIeMEHTAMH H3obpa-
menna. Ha 570 HesanodneHHOe TPOCTPAHCTBO MOKHO OTOpO-
CHTBb 4epe3 TOT jKe DACTD BTOpOe M300pasrReHme CTepeOHaphl
(n71s1 BTOpOTO riasza), HO MECTO HCTOYHHKA CBETa BRIOPATh
TaRIIM 00pa3oM, ITOGE BCE SIEMEHTHI 9TCTO APYIOTo nsoﬁpa-
SKEHTIST PacIioIOMHINCH Me,h;xy 3ITeMEHTAaMH TIePBOro msofpa-
mennsa (pic. 36).

Ouennano, 570 BTopoe H300paKeHHe, TAK Ke Kak H Iep-
BOE, MBI MOKeM BHIETL TOABKO € ONpPEZeTeHHBIX IO3HIHI.
CiaenoBaTeTpno, ecIil PACCTOSHNE MLy HCTOYHHKAMII CBETa
BEIOPATH PABHBIM DPACCTOAHHIO MEKIY TIa3aMIl, TO OJHHA IJIa3,
BaxofAmuniica B oJHOM mo3unun, 6ygeT BIAeTh TOJIBKO TO H30-
OpasxeHIe, KOTOPOe 1A HEro HpejHa3HaUeHo; HaobparkeHie,

Prme. 35. Cxema mpoxosienua Jaydeii
9epes mapaileIbHIl meneBoil pactp
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DpeanasHaueHHOe IIs APYIOTO T:1a3a, OYAET 3aroposkeHo dep-
HEIMH 110;I0caMu pactpa. B 1o :e BpeMa BTOpoOH rilas, HaX0IA-
mmnitca 8 HHOH Ho3umu, 6yger BUeTh N300paskenne, npejHa-
3Ha4YeHHOe A7 Hero, m He YBHIUT nepsoro. B a1oil nnofl mo-
BUIlMH  Te jKe UYepPHBIC NOJOCHL PacTpa MePeKpLIBAOT BCe
DJAeMEHTHl HepBOro u3obpaskenusa. Takue mosunmu GyAyT pac-
LOJT0/ReHEl TOJBKO HA OIpeJe]eHHOM DPACCTOAHHH OT 3KpaHa.

TaruM ofpasom, A7a cemapamuir n306pasKeHuit cTepeoma-
PBL HET HY &bl HaJeBaTh Ha I71as3a Karie-1u6o yerpoficrsa 15
pasperenua naobpaskennii. C moMompio pacTpa, yCTAHOBJICH-

Puc. 36. CxeMa mpoerunu AByx m3ofpasennit
Yepe3 pacTp: a; — m3obpamkerHe AAA WpPaBOro
riaza; a; — m3olpaskeHnne IIA JeBOro IJIaza

HOTQ Hepes DKPanoM, RAKABIM INIA30M B OTICILHOCTL MO/KHO
BEIETh NpeAHa3HAUEeHHOE MIA Hero -H300pasreniie,

HenocTaTkoM C¢BeTOHOIIOLIAIONEIO pAcTpa SABIAETCA TO-
IiI0MIeHIle YeDHBLIMH IDOJOCKAMH 3BHAUNTETbHOH wacTu cBeTa,
HANPABICHHOro 4epe3 HETO HA OTPAKANMYH HOBEPXHOCTE.
HcemoapsoBanite pacTpa ¢ THH3OBLIME 3JeMEHTAMHA HUIMHIDH-
9eCKOH IMOBEPXHOCTI BMECTO DIETEBOIO YCTPAHAeT HTOT HeXO-
CTaTOK. . ]

Ilpomecc moayyenus crepeockonmndeckoil ¢ororpadmu ¢
AUH30BLIM HapPaineJbHBIM PACTPOM 3aRIOYAETCA B CIeIyiO-
mex. Eciair yeTaHoBUTS TAKOH pacTp BEIOTHYIO R POTOILIACTHH-
Ke U HPOH3BeCTH Yepe3 HCTO CheMRy OOLITHBIM doToanmapa-
TOM, TO Kajxjiad JiH3a Pactpa Ha HIacTHHKE BOCOPON3BejeT
B Blijle Y3KOIl HCJOCKE Ty 9acTh H300pasKeHIss, RoTopas Hona-
J1a "epe3 o0BEKTHB B MOJIe 3PeHNg AAHHON JNH3LL

Tarny o6pasom, Ha maacTuHKe GyAeT cHAT PAJ DJEMCHTOB
u300pasKeHIId B BIJe Y3KHEX IOTIOCOH, YePEIVIONUIXCH C TpO-
MEKyTRKaMH, He 3aHATHIMI 3JeMeHTaMu maobpaskennii. Ecam
Ha 9Ty OJAACTHHKY OPONSBECTH BTOPHGHYIO CHEMHY, Hpexsa-
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pUTEIBHO TIePEeBNHYB 00BEKTIB BIPABO WIH BIEBO TAK, YTOOHI
31eMeHTHI (HOTOCKH) M300paskeAHH, BOCIPON3BOANMBIX AHH-
3aMII pacTpa, ORa3alHCh HA MJIACTHHKE B He3aCHATHIX IpoMe-
ARYTRAX, TO MOKHO MOJYYNTH HETATIB, COCTOMNTHII H3 depe-
AVIOIIIXCA B BHUAe INOIOCOR dYacrell WepBOIO H  BTOPOro
13o0paskeHitit 06beKTa, CHATOTO ¢ ABYX TOUEK 3PEHIS.

aroToBnB ¢ O0AyUeHAOIO HEeTaTHBA AHATO3NTIIB H COBMEC-
THB €T0 ¢ TeM jKe PACTPOM, 3PUTENb UPH PaccMaTpHBAHHI AHa-
DO3ITHBA Yepe3 pacTp YBHAUT cTepeocKommyeckoe nzobpase-
HUe cHAToro 00BEKTa, TAaK KaK KAKABI rias mabiogarteas
VBIIHT TOIRRO OJHY CEPII0 3IeMEeHTOB (I0I0COK) M30Gpaske-
HAOA If He YBUINT BTOPOI.

pu (X)OTOC’be\H{a‘( gepe3 MTHHBOBHII pacTp goToammapaTonm
¢ IBYMA OOLERTHBAMIL, UTO HEOOXOANMO B CIydae CHeMKH JBH-
ARYINIIXCA O0BEKTOB, 3a Ka/RAOH JMMH30{l pacTpa MEHI TOIYyYmM
IO JIB€ IMOHOCKII ¢ N300pa:ReHHAMH, COOTBETCTBYIOIIMHA Tpa-
BOMY I TeBoMy 00LeRTHBaM.

IlapaagesbHble pacTphl HCHOAL3YIOT AJs CENADANHE CTe-
peocromirdeckAx m3ofpaskeHnit (pacrposas crepeodororpa-
$us) aas opHoro spurteas. CreTeMa ¢ HapalIeIbHBIM PAacT-
pOM, COCTOANINM TOJBKO W3 HENPO3PAYHBIX 3IeMeHTOB, ofec-
MeYIBAIOIIAA CTEPEOCKONMMIECKYI0 IPOEKIHI0 HAA OJHOTO
spurels, 6ol1a npegaoskena . Coronosery (1908). Ona ocHo-
BaHa Ha CHEeNNATHHON ropHPOBKE CBETOYYBCTBUTEIBHON IIO-
BepXHOCTH (oTomaacTuuky. KoHTYp cHemuaibHoil rodpupos-
KII I0Iy9aeTcd IyTedM NPOeRIHI Ayduell m3 ABYX TO4YeK, pac-
IOIO/REHHBIX Ha paccrosuiin 65 adt, T. e. Ha PACCTOAHHH
cpennero Dasmca TAas.

ITyuku sTHX aydell BOAN3N TOBEPXHOCTH dMYIbCHOHHOTO
¢105 MepeceRaloTcA, oOpasys rodp, mpHueM ofgHA CTOPOHA
3y6moB rohpa BHAHA TOJIBKO MPABOMY, & IPyFas — TOJNBKO Je-
BOMY TJIAa3y.

Ha rodpuposannoli TOBEPXHOCTH CBETOYYBCTBHTEIBHOI
ITACTHHRIL [1e4aTaloT JBa CTEPEOCKONIYECKNX W300PasReHHA:
0710 — Ha OJHOI cTOPOHe 3y5HoB rodpa, APyroe — Ha Jpyroii.

IIpn pacemarpusanin cunMra {(piuc. 37) ua Touer A m Ay
00a 1u300pasKeHIIA CANBAKTCHA, H 3PHTEID OUYIIAET CTePeOCKo-
nuyecknit sgdexr.

Herotopsre atoper (M. Ocramas m apyrue) mpegiaraim
CIICTCMY CTePeOCKONHH ¢ HCI0Ib30BaHIEM IIapaiIeIbHOro pa-
CTpa 1A OpraHi3anill CTaTHYeCKOil IPoeKI(N /1A OTpanIryeH-
HoOro 4Yifcda 3pureded. B arefi cmcreMe crepeocKomirdeckKmit
ahdeRT mOIyuUaeTCA NPH MOMOLH TAK HA3HLIBAEMHIX ABTOCTE-
PEOCROMITYECKIN NIACTHHOR.
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Jli1s ocylmecTBIeHNA HTOHl CUCTEMBI HeOOXOTIIMO IHMeTh!

1) pactp, cocToAmuil I3 Hapa1IeTIbHBIX HeNpO3PaTHBIX
HOJOC, HAHeCeHHHIX Ha OJHY IOBEPXHOCTh CTEKIAHHOH miac-
THHBL I PACHOJOKEHHLI CHePeH ANAMO3NTHBA (H3TOTOBIIe-
Hie pacTpa cM. HILKe) ;

2) INamo3uTHB, COCTABICHHBI H3 Y3KHX HOTOC ABYX CO-
IPS/REHHLIX W300pasKennil H NOMYYIeHHBIH IyTeM MPOeRIUIH
3THX H300pasKeHHH depe3 pacrTp, moie-
HIeHHBI1 Ha @epegHeil MOBEPXHOCTH
CTeRAAHHOIl ILTACTHHBL II YCTAHOBIEH-
BB Tepe; AHAIO3UTHBOM; INPH 3TOM
3;1eMeHTHL OJHOTO H300pa/keHNA pacio-
J0KReHBI IMOHEPeMEHHO ¢ DIeMEeHTaMIl
Apyroro H300pasKeHIf;

3) MaToBOe cTeKTI0, HOMEIeHHOR 34
JAHATO3ATABOM.

ITH IIaCTHHBL TH{ATEILHO COEIHHA-
10T Mexy coboit. Hadmojente mpoms- Pmc. 37. Asroctepeo-
BOJHTCA HA ITPOCBET CO CTOPOHBL pacT- CROMUASCRAR rogpur-

- POBaHHAaA HAZCTIIHRA
pa, TPl TOMOLIIH KOTOPOrO KajKIbIil
[;1a3 3puTe’s, HaXoTAuiica B ompene-
AeHHoil MO3IININ, BILYUT TOJXBKO OHO, 1A Hero IpejHasHa-
yeHIoe H300paskenme. [l MOIy4YEHI XOpOIIEro ctepeodd-
derTa HeoOXoAnMa THaTedbHAs COOpKa pacTpa ¢ AHaIo-
3HTHBOM. .

Boocaeactsun 370T mpomiece GBI SHAUNTEILHO YIPOHICH
TeM, 9T0 1A AONATO3NTHBA M PacTpa yooTpedasiach O1-
Ha ILIACTHHKA. LI 9TOit meau Ha 0OpaTHYIO CTOPOHY OOBIY-
HOfl oTorpadiyecKoil MIACTHHKA HAHOCHICA pacIp, cocTo-
SIHIT 3 YePHBIX BePTHKATHLHBIX IaPATLIETBHBIX MeRIY 000l
Ho0C.

Taroit pacTp MoskeT ObiTh HameceH QOTOrpaguUICCKIM IIy-
TeM ¢ OOBIMHOro HoanrpadHuecKoro pacTpa HIAL ¢ BLIUepYeH-
f0TO B GOJBIIOM MAaciITade HIII MEXaHIIECKHM CHOCO00M —
IyTeM TPaBIPOBKI, TIOCPECTBOM FKUPHBIX YePHHI I T. J. 3a-
TeM ero TOKPHBAIOT KOAIOTIOHOM HII APYTHM IPHCIOCOOTeH-
HBIM A 3Toil IeAH JaroM, 9T06sl HPEeAOXPaHNTh IACTOHRY
OT MeXaHHUeCKHX HMOBpe;keHMiT (Mapannu) # OT BO3AeillCTBHA
XHMTKATOB.

Jipyraa cTopoHa CTEKIAHHON IIACTHHKI, HMEIOIAasA 3apa-
Hee pacCYNTAHHYIO TOIIIHHY, B B3aBHCHMOCTH OT pa3MepoB
97eMeHTOB pacTpa W NX (POKYCHBIX paccTogHiuil (T. e. TOTII-
Hy, paBHyl (OKYCHOMY pacCTOSHNIO IHWH3), HOKPHIBAETCH
MeJKO3epHICTOMH aMyJabcHeil, ¢ TeM 4TO6BI MOKHO OBITO IPOM3-
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BeCTH 00padoTRy mTacTHHKH MeTo oM doTorpadhiiaeckoro ob-
pamenusa. )

Yepes pactp Ha odyabcmomHbIL caoit ¢ororpadupyioT
(mpIr moMOUM KaMephl ¢ ABYMA 00beKTHBAMM N KaKIM-IHG0
ADYTHM anuapaToM) [Ba CTePEOCKONMYECKHX H3COpasKeHHs.
Baarogaps mammumio pacTpa Tiepesi CBETOYYBCTBOTETBHBIM
CT0eM ILIACTHHRI M300pa/ReHNA Ha HeM I0JyYaloTcA He
CIIOUIHBIMIL, & B BILIC Y3RUX HOT0COK. Ecan paceroguize Mess-
AY ABYMA 00BERTIBAMT, TPH NOMONUI KOTOpsIx ¢oTorpadipy-
0T CTepeOCROmNYecrife H300pAsKeHIIst, YCTaHORNTE TAKHM 006-
pazo, 91006l MOTOCKI OJHOTO H30OPA/KEHIA PARMECTILTIICH
MERIY TMOTOCKAMU JPYTOro H300pamkeHus WIH HA HEROTOPOM
PacCTOARMIL OJHA OT JDYTOil, TO Ha IIACTAREKe HOJIYyYHTCA KAK
LI 07HO 11300pa/keRtie ¢ Pa3BOCHHBIMI B HEKOTOPHIX MeCTAX
KOHTYpaMlf, COCTOAN(ee U3 YePeAyIOH{AXCA MeXTy Co0oi
HOI0COR NPAaBoOro H JIeBOTO H30{pasKeHmil.

Hocne coorsercrsymomell ofpaSotku dortorpadmaecrymo
IJIACTUIRY MOKHO paccMaTpuBaTh HA HPOCBCT CO CTOPOHHL
pactpa. llpm atoM s moaygenus crepeosddexta spmTedn
A0LReH HAHTH TaKyl TO3HIIO, W3 UMPEeAeIoB KOTOPOH Kask-

Monynpo3paunun Pactp

radu3ayumu ANA mabnwaenna

Pampné‘ggxﬁﬁa 4 " w306parienna
z
S, °
X
npoexunonn 2
annapartu .
82 @
== )
e

Puc. 38. CxeMa ¢TepeocKommYecKoOil HPOEKNOH IIPH HOMONIH
pacTpa Ha HmpocBer

AELI 1183 6yfeT BIETh TOIBKO OLHO, I1A HETO HpeJHasHaYCH-
Hoe n3olpaskecune.

Ecan ma miactunry ByMecto o0buHON HamecT AMYALCHIO,
OpuMensaeMyo A1 NBeTHHIX POTOMATePHAIOR, TO IpH HAGMIO-
AeHNH 3Toil MAACTHHRN Ha IpPOCBET CO3TAETCA BHETaTIeHIe
IBETHOIO 00BeMHoro m3o0paskeHms. -

st cTepeockomueckoit upoexmnm Ha TPOCBET He0OXO0gH-
MO CHlepefil W c3aji HOJYIPO3PAdNoro HKpaHA YCTAHOBHTD
ABA MapasieJbHbIX pacrpa (puc. 38). Ha rakoit moaynpospau-
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HbIIi 3RPAI Yepe3 OuH PacTp HPOCUHPYIOT HSOupa/I\eHHH Rt
JeBOro I IPaBOro Iiasa, a 1iepes ApYroil — HadMI0a0T CTe-
peocxonnqem\nn :-)d)(bem

Taxum obpasoM, uapane%nmn pacTp mo3BoasgeT Ge3 mpu-
MEeHEHNS LHIUBHIYATbHEIX YCTPOHCTB HIH OYKOB Habmoaath
cTepeockonunuecknii 3erT Hemocpe CTBeHHO HA IVIACTHHKE
ImJIH OpH MPOeKIHH H300paskennil yepes pacip Ha 3KPaH.

W3 npusegeHHBIX cXeM apasIedbHOTO PAcTpa BHAHO, YTO
Ol TI03BOJISET PaccMATPHBATH
n300paskene ¢ pa3THAHON BBI-
cotsl (cTos, CH/A), HO HAa OI-
pCIedeHHOM  pACCTOAHNA 0T
pacTpa. 3T0 pacCcTOsIHHE MOGKET
fBLITH PA3TAYHEIM, B 33BACHMO-
¢t OT (POKYCHBIX DacCTOAHHIY
JHH3 pacipa.

Wntepecusie paGoTol B 006-
nmacTH nLpaKTHYeckoro mpmsme-  Puc. 39. Yepenopamme na 0T-
HeHHA PAcTpoBoil crepeodoro- ~— PRITOIEH HOBEPXEOCTH 916~

» MCHTOB n306pa,1\emm OT mpa-
rpaduu mposegens 8 HUROU BOTO M JIEBOTO CHIIMKOB
(C. 1. Upanos u JI. B. Arnma-

KUHA) 10 H3rOTOBJIEHNI0 CEPHH

‘CTepeoHATO3HTHEBOB pasmepoM 250 >< 250 M3 coO CBETOCHE-
HBIM, WO, MHAYE, JIWH30BEIM PAaCTpPOM.

Hpn moay4ennn CTepeOARaNO3NTHBA 3a DPACTPOM MOKHO
moMecTHTh OTONMIACTHHRY, KOTOPYIO HOCAe COOTBeTCTBYIOMeH
00paboThE MOHTHPYIOT ¢ pacTtpoM. [lua yerpameHns adderTa
ofpatHOTO peibeda (Korja Onuaderkamiume mpeAMeTHl yAads-
0TCA, H HaoﬁopOT) IPOEKOHOHHBIN Dasic BHIOUpaeTCs BBOE
O0apImImM, eM Gasie 3paTens.

H300pa;}:eHne CIPOENIPOBAHHOE HA CIHCTEMY pacrp — 0T-
paskalomas MOBepPXHOCTL, PasfuBacTICA PAcTPOM HA PAN Y3RHX
II0J0C, TAK KaK KajKjas JMH3a PACTPa, ABIALCH CAMOCTOATEIb-
HOIl omTuuecKoil cuereMoil, OKyCHpyeT yOaBIIyl0 Ha Hee
9acTh CBETA B BIJle BEPTHKANBHON y3KOi MOI0CH HA OTparkalo-
e TOBEepXHOCTH.

Taxux modoc, ecTecTBeHHO, AOMHAC OHITH B Ba pasa 601h-
mie 00IIero 9Yicia AWH3, TAK KAK OPH NPOEKOHH ABYX H300-
paskenmit KakJas sanH3a QoORycHpyer o0a m300parkeEHA II
B (oKambHO} HIOCKOCTH, T. €. Ha OTpaskaromeil IOBepXHO-
CTH, 9ePeAyIOTCsS HOTOCKH HPABOTO M JEBOTO M300pasKeHmi

“(pmc. 39). )

Hampan aoasa dorycnpyer ymasmylo Ha Hee 9acTh CBeTa
B BHJe y3Koi moiocku (mipuHoii B HecKoabKo Mukpon). Ta-
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RUM 00pa3oM, Opil onpeeIeHHOM NoNlepedlHKe JiII3 pacTpa
TOJHKO He3HAYNTEJIbHAA JACTh OKA3BIBAETCA 3aHATOI maolpa-
AREHHAMI, OCTAJIbHAA jKe TMOBEPXHOCTH OCTAeTCA CBOOOZHOI.

Ecau muprAy cBeTI0d MOJOCKH Ha OTPa:Rapllell mosepx-
HOCTI 0003HRUHTL OYKBOH @', TO TP PACCTOAHUH 70 IPOEKTO-
pa L mimpuHa 30HBI X OKa3bIBAeTCA PaBHOM caenylomieMy oOT-
HOHICHIIO:

rie f — QorycHoe paccTosiHIIe JHH3 pacTpa.

Raw BianM, mpn §oJblnoil ¢BeTOCITe PACTPOBOI CIICTEMBI
MINPIHA 30HBI TOIyYaeTcsl He3HAYNTeILHOI,

Hesnaunrteapuas muprra 30H TpedyeT OYeHb TOYHOTO
PACHOIOMCHILT TIa3 3piTe’sd. ITo GOIBION HETOCTATOK TaKO-
ro crepeoinanosnTiia. I verpamenis eTo MOKHO YBeIil-
9T anadparMy IPOERHIIOHHOIO O0BEKTIIBA, OJHARO Hpil
DTOM MORCT YMCHBIIIITHCA Pe3ROCTh I300parKeHus.

YRazaunelii HeI0CTATOR YCTPaHAeTCA TaKike IIPH HPOEKR-
I He OJUIHM, 8 OJHOBpPEeMeHnHO JABYMSA ILTIL TpeMA HpPOeKTo-
PaMIL. B 3aBHCHMOCTH 0T KadecTBa pacTpa. AHaJOTHYHBII
pesyInTaT MOKHO IOJYYHTh T NPH HCHOAL30BAMII TOJBKO
vaHoro npoerTopa. s aToro HeoBXoAINMO BO BPeMs BKCIIOHII-
pOBAHIIA IepeMeniaTh 00beRTHR 3epRaIbHOI HacagKoil B cTO-
POHY TaK, 9T00LI BCE CBOOOHOE HPOCTPAHCTBO MeAAy IPABBIM
I JeBHIM H300pakeANAME OBLTO 3aHATO TAKHMA jKe m3o0pa-
SHEHHAMIL

ITprr TakoM 3amMOTHEHHI CBOGOTHOIC IPOCTPAHCTBA HEOO-
XOAHMO CTIeANTH 3a TeM, 4TO0OBl YCTPAHHTH BO3MO/MKHOCTL IIO-
ABICHNS WHBePTHHIX (¢ 0OpaTHHIM peasedoM) mM306pasKeHIil.
1 aT0oT0 HeoGXO0MIIMO cOOTIOAATE Ciaeyiomlee yCI0BIIe:

R>BRB

rIe R — paccroanme Mesk1y HapaMit 30H.

OGBYHO HpH IIPOEKIHI HpoIne IepeMeniaTh He HPOEKTOD,
a QOTOIIACTHHRY € PACTPOM, TaK Kak Maleiillee coTpsAceHie
IIpoeKTOpa BHI3BIBAeT BOOpaluio nzobpaskemnis, a cilegoBa-
TeThHO, 1 €F0 HePe3KoCTh. .

Boxee npasnabHo MOKHO pemmuTh 3Ty 3ajagy IIyTeM Heda-
TH cepun H300paskeHHii, CHATHIX ¢ PA3JIMUHBIX TOUEK 3PeHIA.
B stoMm cayuae Hapsagy ¢ pacimipeHHeM B30H y.IydmlaeTcs
TIPOCTPAHCTBEHHOE BOCTIPON3BefieHHEe OOBEKTOB CHEMKH: 3pI-
Te1b NPH HepeMenieHHI TOJIOBHI H.JIN AHANO3OTHBA MOMKeT
HAGTI0ATh CHATHI 00BEKT B PA3HBIX paRypcax, Kax Obl orId-
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qpBas ero ¢ pasmbix Todek. Durcanmis cepmit nsoOpasKeHIri
Ha OfHOIl ILIACTHHE NO3BOJIAET TAK/Ke IIPI HOBOpadiBaHill
Mano3uTIBA HAG10aTh OTAeTpHEbIe (aspl ABH/KEHN CHATO-
To 0OheKTA.

Tot ke aderT, Ho ¢ GoTee MIaBHBM U3MEHEHHEM Paryp-
ca H30GpaskeHN IPH Iepexojie U3 OJHOIL 30HEI B IPYIYI0 MOK-
HO MOIYyYUTH IPH CheMKe OGBERTHBOM GOIBIIOH amepTypel.
I[IpaBja, Ipm 5TOM, B 3aBOCHMOCTII OT BeJNTIHEL QoRyCHOTO
paccTosnus, MOIyJaeTcs He3HAUNTETbHAS riybnHa pesKocTH,
4TO B H3BECTHOI CTEHeHH OrPaHHYHBAET BO3MOKHOCTH ATOrO
criocoda.

Hano oTMeTHTH, UTO PACTPOBbIE CTEPEOCRONMYECKIe doTo-
rpad)ni MORHO H3TOTOBIATH HEe TOIBKO HA HPO3PATHEIX TO]-
JO/KKaX B BHAE AMANO3NTIBOB, HO I HAa HEMPO3PATHBIX IO~
10'KEAX B BuAe 0ObIuHBIX (ororpadEUIeCKHX OTHEYaTHOB.
B wacTHOCTI, Taklie PacTpoBBle cTepeocrommIeckae gororpa-
iU mNpoKo OBLII NCHOIb30BAHBI B KaTeCTBe HALTOCTPAn il
B srypraie «JIyr» (CHIA). C aroil measio Ha 0o0paTHYIO CTO-
pony pactposoit QoTorpahin HakiIemBazach aTOMUHHEBAA
doasra, OTpaKAIOMAA CBeT, pajapomui Ha Qororpaduio.
‘B ragecTBe HOMIO/KKH JHH30BBHIX PAacTPOB MOKHO HCIOAb30-
BATh TAK:Ke MIACTIIK.

B HUK®H eme B 1938—1941 rr. 6511 paspafotaH MeTOx
HATOTOBJICHIIS MTH30BOil pacTpoBOil HACHKH MIA HOIydeHld
ctepeocroniueckux gororpaduit (H. A. Bamoc, I'. B. Asn-
T0B).

Nlin paccMAaTpPUBAHMA CTEPEOCKOTHUECKHX H300parkeHuit
HeIOCPeCTBEHHO Ha JIH30BO-PACTPOBOH TIIEHKe IIICHKA
MOTKHA TMeTh OIpefejeHHYI0 KOHCTPYKHHMIO pactpa, Hapa-
MeTpBI KOTOPOTO [O/KHBI YI0BIETBOPATH OHPeNeTeHHbIM Tpe-
SoBaRUAM. :

300pamenne, pucyeMoe IydaMi H3 OTAeTbHOTO HEHTpa
[POERIN, IPOelHpyeTcsa depe3 JIHH3LI PacTpa HA CBETOUYB-
CTBOTETBHBIT €T0i, ¢IefoBaTeThbHO, IPH OOPATHOM Xofe Jdy-
weii 97O MB00pasReHue OygeT BIIMMO Yepe3 JHHIBI pacTpa u3
enTpa, COOTBETCTBYIOILEro ToUke mpoeriyil. OTciona, ecar Ha
pacTpopoit 1TenKe 3aHKCUPOBATH CTEPEOCKOTHYECKIE TM30-
GpasKemid, IpoelHpyeMble H3 ABYX INEHTPOB MPOCRIMIL, TO
MOKHO HAOTIOZATh PasfelbHO HPAaBBIM H JeBBIM IVIa30M H30-
GpaskeHId CTepeonapeul.

OBo3HAUNM PacCcTOSHIe MeEkIy MAOCKOCTBHIO paccMaTpiBa-
HIA ¥ BepXHeil TOBEPXHOCTHIO pacTpa depes L, Toiulmiy
ITeHKI — depe3 f, 4 PACCTOAHIE MERAY MOTOCKAMII mM305pa-
sKeHIS I8 JeBOT0 1l IPaBOro rIa3a, FPOeIPYeMBIMIT I3 IBYX
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1edTPOB OPOERIHIL, — qepes e. B ston CTIy4dae MBI MOJKEM 3a-
HIICATE CIeAVIOINYI0 3aBIICIIMOCTE: )
L

f n.

e Bup

bl

rie: n — Koa(@HUHEHT [peIoMTeHIs LeqTyJoua IIeHKH;
Brp — paccrosariie MesRIy OeHETPaM TPOeKOHUIL.

IIpn sToM Benmunua e gomxHa GHITH PaBHA LM MeHBHIE
AuaMeTpa JAB3BI PACTPA, C TeM YTOORI deMeHTapHbIe H306pa-
REHNST 0T COCEAHUX JIUH3 PacTpa He HAJAraluch Apyr Ha Apy-
ra. 3T0 yCJIOBHE MO;KeT GHITH BEIDA;KEHO B CIEAVIOL[eM BHIE:

f‘Bnp
_en

L =

Ilpir paBHOMepHOM pacnpedeleHIn I0I0COK 1IPaBoro M Je-
BOTO M300paKeHNIl PaccTOsMHNe MeMAY HAMU AOMKHO GbITh

e
PaBHO 3. B 0103 cayuae Beamunna

I — 2Bl

ne

Hpu srom pagnyc kpmeususr R mm3 pacrpa MosKer OBITB
OpeeNIed 13 3aKOHA ITPEIOMIEHNA CBETOBBIX Iydeli ux ce-
PiYecKOd MoBepxHOCTIL. B CBA3N € TeM, 4TO TAaBHBIN dorye
A3 pacTpa AOMAEH JeKATh HA dMYJIBCHOHHOM cIoe

R=f-t=l

n

Boapyenm g mpumepa crenyoniue gannse: Brp = 65 mau;
L=250 my; n=15+1,6 (B szaBmcmvMocT:H oT BEIOPAHHOTO
MaTepHasla OCHOBHI IJIEHKN); € — He NOMKHO OBITh MeHbIIe
VABOCHHON paspematomeit crocofmoctn ¢hororpadmueckix
SMYJIBCITH HIEHOK, YTOOH 3a KaykIoil NWH30H pactpa Ha CBeTo-
UYBCIBHTEIRPHOM CTO€ IVIEHKU MOTI0 OBITh 3aIKCHPOBAHO
PasjielbHO 7Ba 2TeMeHTA NM300paskeHus (HPH BOCIIPOM3Bele-
HIllf, KOHeYHO, TOJIbKO OfHOH CTepeomapsl). )

Homepeunuk auns pactpa menbme paspemanomei cuocos-
Hocrd raasa. Ilpm ocrpore spenns B 1 munm HPH PACCTOAHUHT
paccMaTpuBanua taxoil gororpadmm ma 250 mu momepeunnx
A1H3 BOieH ObITh He Golee 75 Mk, Tak Kak

250tg 1/ = 0,075 st
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Paapemaromaﬂ CIIOCOOHOCTE IMYJIbCHH B CJydae @pmde-
HedHOsZ TAKOI0 pacTpa J0JdRHA OBITH He MeHee

B 37,5 MK,
2

T. €. He MeHee 28 aun/MM, 910 BLOJHE MOKeT GLITH MOIYYeHO
Ha 113BECTHBIX €OPTax (DOTOIMYILCHH.

B cayuae mpnMenenus mopmagsmoii GoTOmTEeHKH Ha M-
JyaoufHoil ocHoBe (n = 1,5) MomHO ompedemTh ee HeoGXO-
JIIMYIO TOJNIIHHY:

— __E,i.. — I_’S_QLOZQ_QEQ_. —_— 0’22 MM,

2B, 2.65

Tommuna BeinyckaeMbIX B mpojaky (OTONTEHOR OGBIYHO
He npepsimaer 120—140 mx, caegoBateanuo, ;1A moayueHns
PacTpoBOl INIEHKH IO TeM IapaMeTpaM, KOTOPEIe YCTAHOBILII
BbIIIe, HeoOXoauMo 6paTh IGIeHRKY G6OJbIuefl TOMMHUHBL WM
HEeCKOJBKO H3MEHHTh 3aJlaHHBIe MapaMeTpHl.
- Homyuenne Ha moBepxmoCTH POTOILTEHRH JAMHZOBHEIX DiIe-
MEHTOB PacTpa MOMKeT OBITh JOCTHIHYTO Pa3IIMYHBIMI Ty TAMH:
1) mmjaBamBammesM peaveda ma TOBEPXHOCTH TOTOBOL
TIOH R ,
2) orawproll Tiemkn Ha ToQpIPOBARHON TOBEPXHOCTI
MATPINb, CHeNHATBHO HATOTOBIEHHOH Mg 3TOH mei.
HamGoxee merecoofpasHo HAHOCHTH AUH3O0BLIH peaved Ha
IVIeHRY B IPOIlecce H3TOTOBJICHHA CAMO IIAEHKI Ha OTIHBOT-
HOIl MalINHe 0 HAHECEHWA HA Hee HMYABCHOHHOTO CIOA.
HaunGomee caosmo wu3roToBUTH martpuny. Ova pgomxua
ofecneqnBaTh BOBMOKHOCTh HITAMIOBKIL MHKPOCKOTHIECKM
MaJBIX NMIHHJDHYECKHX JHH3. Tawue JITH30YKI TOKHDI
HMETh COBEePIIeHHO IIAJRyI0 TOBEPXHOCTH, TOUHO BBRIIED/KAH-
HLIH DAJMyC KPUBU3HBT T OJGKHLL BIVIOTHYIO IIPILIETaTh APYT
K Apyry. ' '
JKCIePUMEHTANBHO YCTAHOBIENO, UTo Haujoiee TPOCTHIM
OKa3a7CA CHOCOG HOJMYYeHNS HOAYUUANHADHIECKOH TOBepX-
HOCTH IpU HOMOIOE HaMOTKHM IPOBOIOKM Ha POTHK C TOCTIe-
Iytomei ranspannsanueit. Ha ocnose raxoil TexmHomorin Geity
H3rOTOBIEHRI pacTPOBLEIe cTepeockoniyeckie gororpadu A1
paccMOTpeHHA KaK Ha NPOCBET, TAK I Ha OTpaskeHie. A
HomriTku ocymecTsaenua pacTpoBoit €TePeOCKOMIYecKoHi
dororpadmn Ha rufrol moAT0KKe GHITH ¢TeTaNbl o APy THMI
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apTopaMi. Hampuwvep, ¢panuysckmi yuensit M. bomme
pas3padoTal METOZ I3rOTOBAEHHA TAKHX CTEPCOCKOTMHYECKIX
doTorpadmii, paccMaTpIBasg KOTOpHIe TPH JABHAREHHI TOIOBHI,
TMOCTENEeHHO 0XBAaTHIBask pasubie a3bl ABMREHHA, MOKHO OILY-
TitTh MepeMemerie ooberTa. Bimumo, M. Bonne, Tak ke Kar
u C. I1. 11Banos, cHoMaI 0oGbeKT He ¢ OAHOH TOYKH 3DeHIA, a
¢ HECKO.IbRIIX.

Ilo mMewmpiMcg AaHABIM CheMKa OOBERTIOB IIA TAKAX
dororpaduil HPoH3BOAUIACE B CHENUATHHOM IOMEMeHIN CT1e-
ayiomuyM oopasoy. IloprperupyeMsbiii caauIicsa Ha BO3BBILIEHIIC
1o GOJBIMION MOTOK HCKYCCTBEHHOTO CBETa. 3a BpeMs 3KCIMO-
BupoBaHuA (npuMepHO 2 cex) RaMepy HOBOPAYHMBAJIN Ha OCIH,
pacmo1okentoit mox cryJoM. OmHOBpeMeHHO ¢ 9THM IOBOpa-
4nBaICA I NPO3PAYHBIA pacTp HA TOPH3OHTAILHOI MOACTABKE,
YTO TWO3BOINAO HPOI3BOIITH NMAHOPAMHYI0 CBEMRY B OIPaHH-
YeHHBIX TpegeIax.

Hsgectust Taxxke padorsl Jyraaca . YuHHeRa, ROTOPHIil
NPeTosKII H3rOTABINBATE PACTPOBYIO IIEHKY Ha CHeNHaThb-
HOM OpHCIOCOOTeHNH ¢ TOPPHAPOBAHHBIM BaTHROM,

B HacTosiee BpeMsa B HEKOTOPHX cTpaHax (fmowis,
CUIA © ap.) BEIIYCKAIOTCS PacTpoBbie HBETHBIE CTEPEOCKOTIH-
yeckite (pororpadpmm. Mmorme PrnpMbl mBeTHOe H3o0pakeHite
3a pacTpoM momydaior Tiunorpadekmy (odceTHsiM) mMyTeM, 910
3HAYNTEIBLHO YHeNIeBIdeT Bech IIpolecc H3TOTOBIEHNA CTe-
peockonnuecKnx Qororpaduii.

B atoM cayyae opHTHHAT IBeTHOM pactposoit doTorpaduu
[OTydal0T OOBIYHBIM MYTeM NP TPOeKIHH CTePEOCROMHYECRIIX
w3o0paskeHnil gepes pacTp Ha ILTACTHHRY W:TH MJIEHRY C IBeT-
HOIT oMyJbcHetl.

Toc:te cooTBeTcTBYOMEH 00PAGOTRM MOJY4YeHHBI OPHIH-
Ha1 pasMHokator tTunorpadermy myrem. Ilocae atoro mser-
HOH OTHEYATOK MOHTHPYIOT ¢ TAKMM ke PAacTpoM, 4epe3 KOTO-
pHIT TIPON3BOAILIOCH M3TOTOBTICHIe OPHIHHAIA.

PaccMaTpiBaoT HBeTHble cTepeocKommyeckne gororpagni
€O CTOPOHEL pacTpa. '

B Hefoapmoa KHakecTse byraH, pacuodoReNHoM B TUIy-
6une I'mvazaes, crocod moayuyeHIs MBETHRIX crepeodororpa-
¢mit Ha NHH30BO-PACTPOBOil ITeHKe IIPIIMEHeH JTs BBITyCKa
KPAacOUHBIX CTEPEOCKONNIeCKNX UOYTOBHIX Mapok. HoHTpoanb
KadecTBA WX OCYIIECTBIAAETCS € HOMOIIBIO OHHORYIAPHBIX
MIIKPOCKOTIOB. JTa MaJeHBKasg cTpaHa HABIAEICA He TOIBRO
mepBoii, HO W eIHHCTBEHHON CTPaHON B MIpe, BLILYCKaIeil
BBICOKOKAUECTBEHRBIe CTEPEOCKONMHYECKII MAPKIL,
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I Hmeepa.bnaq gomoepaging

Wnrterpaaenan ¢otorpadusa, T. e. moaydeHne wusodpake-
HOA [0 MeTOAy CYMMIpPOBaHNA (MHTeTPHPOBaHHAA) GOIBIHOTO
KOTHYECTBA MUIKDOCKONHIECKI Maapix maobpaskeHnit. Mies
nodydeHus wmHTerpadsHoil ¢Qororpadun GeTa BBICKAa3aHa
T'. JTonmyanoym euje 8 1908 r. Oanaro HefoCTAaTOYHBIH YpoO-
BeHDb pasBATHA TEXHIKII H3TOTOBIEHISI DPacTpPOB B TO BpeMA
He J03BOINI eMy TpPaKTH9eCKil OCYMEeCcTBNTh NHTETPATBHYIO
dororpadmio.

Crnennaaonag ¢ororpaduueckas niactunra (pme. 40),
npeioskeHHas JIMMIIMAHOM 18 OCYUI[ECTBICHHSA HHTErPAalb-

A
asenis - ()
OMynbcus a ‘a
1

I

Pac. 40. Paspes miactuaku Jdnmnvana: 1 — paspes mo1acTun-
rn; II — paspe3 anH30Boro adeyMenTta; R u L — pazmycsl
chepruecKnX OCHOBAHUI a H ¢

Hoit hororpadhun, HamoMHHAET CTpoeHme riaasa Myxm. Haw
BIIHO H3 PHCYHKAa, IJIACTHHKA COCTONT H3 0OJBINOTO UiICjaa
MAKDOCKONHYECKAX JANH30UER, YT0 TO03B0IdeT (HKCHPOBATH
Ha CBETOUYBCTBHTENBHOM ¢JI0e OTAEIbIbIe MHKDOCKOINYecKIe
DIAeMEeHTHl H300PasKeHI.

CReTOTYBCTBOTETBHEIN €101 HAHOCAT HA 3aJHIOK OBEPX-
HOCTH TLIacTHHKI. IIpm atodM, ecan pasyMeps THHB0BEIX Die-
MEHTOB OVAYT He3HAUNTeIbHH (HAUpHMep, €CTH OX gHaMetp
He Gyaer mpessioiath 0,25 max), To BCe NpeAMeTH, HAXOAIIHE-
ca Ha paccrosHin 1 4 u Falee o 0eCROHETHOCTH, OyayT
dorycupoBaThcad B TiaaBHOIl oRadbEOil maockocrn. Tar Kaw
RaR7gasd JAHH30YKA TAROH DAACTHHRI OpeAcTaBisgeT coloit
CaAMOCTOATEIBHEI ¢heMOUHEI 00BeKTus, To Qororpadupona-
HIe OPeMeTOB Ha TAKYIO ILTACTHHRY AOM/KHO MPON3BOJUTLCSA
Ges doroatimapara.

Pyccrny nccaegoparedem II. Coxkomosmm {1909) mas mo-
JdyueHNns HHTeTpaIbHOH ororpaduu GBlIa ma3rorosiena pnd-
poBas miacTHHKA TOTmimHOil 3 My, pasmepom 15 X 20 cx,
mMeroman mo Bceft noBepxHocTH 1200 KorunYeckKHx orsepeTiil.
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ITH OTBEPCTHA LCPATH POTH MaTeHBRIX (QoTorpadHyeckux
00 HEKTUBOB.

C povmompo tarux miactanok II. CorodoBy ygamtoch ocy-
mecTBUThL PoTorpadupoBanne BeCKOJBKHEX CBeTALHXCA TOYEK,
B RadeCTBe KOTOPHIX CIV/KILIH DIeKTPHUECKIle IaMIOTKH.

B paapmeiimeM nofo0HBIE MONBITEM JeTalduCch TaKme H
sapyOe:muevn neesegosarenavMa — E. Jcragasoym, P. T'payon-
tareMm n P. Ila1amosepHeM. KoTtopeie A1 TOTyIeHHA WHTET-

fnactuna
C 3epuanamy

ﬁﬁ1
v

Hamepa

OBvent
Z Chenmuw

Pre. 41. Cxema #HTe- Pre. 42. Ygactor nHTe-
rpaspHOro gororpadpo- rpansRod dororpadmm
BaHNWA

paasHOl QoTorpadnm HCmoAR30BaTH GOJBIIOE KOTHIECTBO
haTeTHBIX 3epKad., 3epKala 3TH PAcIoOAaTalHCh TAKMM o0pa-
30M, 9TO0BI Kajkjoe M3 HHX RaBalo maobpajkeHHe OJHOTO H
TOTO Ke 00BERTa ¢ HECKOJBKO OTJIHYHON APYr OT APYTa TOYKH
3peHHs, '

Iaa dororpaduposanus Orina uemonp3osaHa GoToORaMepa
¢ ogunm obberTnBOM (pHe. 41). C moMompio »T0it Kamepsl
OBITT mOJIyueH psAJ HHTErpa’bHbix (potorpadmit,

Ocymiects1enne nnrterpaabroil gororpadun Gpiio mpose-
geHo B 1948 r. 8 HUK®U tarime C. Usanosnim 1 JI. ARnMa-
KuHoll. B xoje aroit paGotel OBAH H3IOTOBIEHBI PAaCTPOBHIE
IOTACTHHKH €0 clepPudecKIME DIeMEHTAMH, PaCIOI0KeHABIMI
I0 BceMy HOdI0 niaactaHkA, Beero Ha mee OBUIO HaHeCEHO
OKO70 2 MIH. JHH3 ¢ AuaMeTpoM okomo 0,3 mum m ¢ (bOhycm,m
paccrosaiem nopaara 0,5 sy,

Mukpodororpaduio wacTu nmerpa:rbﬁoﬁ dortorpadum,
mOTydeHHONI ¢ HOMOIIBPI0 TAKOrO pacTpa, cM. Ha pue. 42. Kax
BHZHO, KasKJAasa JINH3a ILIACTHHKA QEKCHPYET OMIH U TOT 3K
00BeKT ¢ PasABIX TOUeK 3PEHHA ¢ KOCTATOYHOI PE3KOCTHIO.
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ITpit paccvaTpupauni nuterpainuuix gororpaduii, coro-
rpaIpPOBAHHLIX HEHOCPEACTBEHHO CAMHM PACIPOM, MOFKHO
OoL10, He Tepsis BIleuaT:deHus peabeda, Hepepurathes (B mpe-
Jexax onpejeleHHod 30HBI) KAK BUPAaBO H BIEBO, TAK H BBEPX
o pana. Ipu aT0M Ipn BeAROM mepejBIGREHNN Tia3 3pPHTETh
HabaodaeT GecnmpepsiBHOE Hepeme-
menne G:IH3KHX HPEIMETOB OTHOCH-
TeTbHO AAJBLHOX, T. €. 30HA HalIo-
JeHAA B HOIY4eHHOII DHTErpaIpHoil
ororpadnn  JeilcTBUTE:NBHO Tipei-
cTaBifgeT coboit GecnpepsIBHOC IPO-
CTPancTBO, B IpejeIax KOTODPOTO H3
J10000  TOuRII MOiHO HaOGIIOZATH
cTepeoaddexr. Pue. 43, Yuactor cerua-

B nactosmes BpeyMa B _cBdA3m ¢ TOTO pacTpa

OKOHYaHueM pa3paboTKE TexwolIo-
FIi H3TOTOBACHHHA COTYATHIX (pHC. 43) PacTpoB BBHICOKOTO Ka-
uecTBa ¢ GONBINOIT TOYBOCTBIO KaK IO AWAMETIPY, TaK H L0
mrary 3;JIeMeHTOB pacTpa HpPeJCTaBIAeTCA BO3MOMKHOCTD TpakK-
THYECKI{ OCYI[ECTBHTh HHTEIPATBAYI oTOrpad)Wio BEICOKOTO
KadecTsa.

Cmepeocronuuecrkaq fomocsemra

M momydenns obweMumIXx Haofpaskendii Ha PHCYHEKE,
gotorpadun, sxpaHe HeoOXomMO CHAYATA HOAYIHTL ABA
PHCYHKa Hiam fiBa (OTOCHHMKA, KOTOPHIE . IIOKABBIBAIH GbI
00'bEKT CHEMKH TaK, KaK er0 BIIAT OTeTbHO JEBHI I IpaBBI
rrasa. Horjga takde cHUMKH LOXydYeHBI, HY/RHO, YTOGB Kajk-
AT ri1a3 BHJET TOJBKO O7HO, MMEHHO AJA Hero TpejHasHa-
9eHHOe M300paskeHue, TOrJa B CO3HAHIIN BO3HWKHET OTBEYAl0-
mee AeilCTBNTeIBHOCTH BOCHPHATLE TAVOHHLI A O0LEMIOCTH
opegMerta — cTepeonsobpaskenite.

Oxmaro crepeockommyeckuii sddpext mpu paceMaTpHBAHNI
00beMHEBIX H300pasKeHmil, TpeMeToB, HAXOIAMNXCS Ha mep--
BOM ITAHC H HA SHAUNTEALHOM YAAJeHuir, GyAeT PasIMUHBIM.

Brinte MBI roBopmAm 0 TOM, 9TO €CAH BpUTEALHBE OCH
IJa3 OOYTH HapaiedbHB, TO O0LEMHOTO E300paKeHHS He
Oymer, Tak Kak JeBbli M OPaBEIT a3 BUAAT OIHHAKOBHIE
H300pasKeHIIs MPeJMeToB. ' :

Tax Kak paccrosiHHe MeEIy oBONMI IIa3aMi, HA3EIRAEMOE
Gasncowm, Korebiaerca B WHTEpRaTe oT 54 mo 72 MM, B BaBHCH-
MOCTH OT BO3pacTa H HOJa 9€J0BEKAa, TO IPH PacCMaTPHBAHIII
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V/aTeHHBIX MPeMeTOB Y0 KOHBEPreHI[HH CTAHOBITCA d4pe3-
BHIYAIIHO MAJBIM I OPAKIHYECKI OJHHAKOBBIM A1 BCeX O4YeHb
yaaxeH#six npeameros. IloatoMy mpm Goasmnx paccTOAHAAX
npeMeTH KaRYyTCA HAM Hepeabe@HBIMH H JeKAmHMH B O7-
HOit nmiIockocTH. TaKoe omyimenHe mosABisfeTcs HpPH paccMar-
PHBAaHHHN OPEIMETOB, YAAJICHHLIX OT HAC HPNOIN3HTEALHO HA

500—600 » u gamee.
OcroBuble mapaMeTpsl cheMmri. Creundiueckoil ocobeH-
HOCTBIO cTepeocKomuueckoit dororpadun sriserca 3ddert
IIPOCTPAHCTBEHHOCTH  H3o0pa-

y ~ vra
(C:}{:}‘g:%) \U FREHIT, TIOTy4aeMOro TpH pas-
E\,) ACeIBHO0M HaOJI0TeHH, HATPI-
@5} Mep B cTepeockome. lIpm

BRIDOpE TOTO HIH HHOLO Kajpa
ST CTEPEOCKOTHIECKOH CheM-
Kl HeoOXOoJHMO  YYHTHIBATH
Q ~ €0 KOMIIOHOBKY M B TpeTbeM
Ql) 7 msMepeHmu. B To sRe BpeMs

HaJ 0 3HATh, YTO IIPOTAMLCH-

O6bOKT CbEMH#

} HOCTh CHIAMAeMOro 0O0BeKTa
5 MOKeT OBITh BOCIPON3BEICHA

HA CTEPEOCHHMEE II0-PAa3HOMY,
‘l | B BaBHCHMOCTI OT NCHOJb3Ye-

MBIX BEJWYHH OCHOBHBIX Iapa-
METPOB CTEPEOCHEeMKI.

Crepeodioroannapart
K ocmoBuBIM mapaMeTpaM

Prc. 44. Coemra crepeodoToanma-

CTePeoCHeMKIL OTHOCATCH:
paToM . o

CTEPEOCKONIYeCKHIT 0asirc

{puc. 44) wnam mpocto Gasmc

(B) — pacctofHiie Me;KRIy ONTHUYECKAMH OCAMI O0BERTHBOB;

dorycHoe paccTodHIe 00BEKTIIBOB I PACCTOSHIE OT ammapaTa
xo mepegHeit (L) n sanHeit (Lg) TpaHNI CHIMAEMOTO 00BERTA.

B sapucusmocTir oT HPHHATHIX TIPH CBEMKe 3HAYeHMHii
OCHOBHBIX TApaMETPOB MEHSETCS 1 BeIHYHHA mapaliakca P,
H.IH, HHadYe, CABHra OJHOMMEHHBIX TOUCK W300pasKeHHil cTe-
peonapsl OTHOCHTEIBHO APYr ApYyra. BaarogapA N3MeHeHHIo
BOIYUHEI TapajJiaKca IpH OJHOBPEMEHHOM H pasfelIpHOM
HaOm0ZeHnil 000NX CHAMKOB CO3HAETCH OIOYINEHIe IIySHHDI
n obweva m3oGpaskenna. Orcioa, M3MEHAA BeTHYHHB YKa-
3aHHBIX TapaMeTPOB, MOKHO BOCIPOH3BECTH MPOTAKEHHOCTH
00beKTa B CTEPEOCKOIMNIECKOM CHAMKE OTHOCHTEIbHO OIN3KOIl
K TelicTBHTETBLHOCTH WJIH IpeyBeIHYeHHOH, T. €. Kak ObI pac-
TAHRYTOI B TJAYyOHHY, WM, HAKOHEN, HpeyMeHBIOeHHOI, T. e.
Kak OBl c;RaToil mpoTnB gellcTBITEIBHOIT.
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VKasagHBIe paHee HapaMeTphl CBEMRII CBA3AHBI MEERIY
coboll caemyromeil 3aBHCHMOCTBIO:
B ,f w2 H > ;

Peg oo O

DT BeamumHBL yA00HEee BCero BRIpa:KaTh B MurimMerpax. Hs
IpIBeIeHHON 3aBACHMOCTH MBI BHHM, YTO C YBelIHUeHHeM
Gasmca W (POKYCHOTO paccTOsHII 00BeKTHBOB ¢oroantapa-
Ta I yMeHUIEHHeM PAaCCTOSHAA IO CHAMAEMOro 00BeKIa BO3-
pacTaeT BemIuNAA CJBHTa  (mapamiaKca) OAHOMMEHHKBIX
Touek ma3obHpaskennit cTepeonapsl. HeoOxoamo mMeTs B BHAY,
YTO OpPH YBeINYEHMH pACCTOAHMA ;10 CHMMaeMoro ofBbeKTa

VBEIMUIBACTCHA H 0a31IC CHOMKIL
Rak moka3HIBAET ONBIT CTEPEOCKOMHUECKHX (HOTOCHEMOR,
MO/KHO YCTAHOBIITH 3aBUCHMOCTH MKy BeamunHOH Oasmca
B u pacctosmumeM L oT ammapara X0 CHHMAaeMOro 00BeKTa,
BepHee, o ero mnepeaseii rpannnsr. OHa BBIpaskaercs ¢op-
= - : -

”_\Iy.‘.]()ﬁ: ) ~ eyt edyluw A
N i M ;
> : L, L
: ; ¢ =<
B = win L =50B. | 8= O g2
\ L, -L, -

T ntir e, > D
DTo 3HAYHT, YTO IPH BHIOpaHHOM pacctosHmm L ;ff) CHIT-
MaeMoro oﬁfse?\'r‘é‘,(‘i"fepe‘b(’)a:mc B me poxskeH TOpeBHIMATL [z °
11, Hao60poT, TPI CTEPEOCHeMKAX aNmapaTaMi ¢ HOCTOSTHHBIM *
fasmcoM paccToguiie [0 CHIMAaeMoro 00BbeKTa He JOMKHO -
651Th MeHee 50B. B mporneHOM cIydae npH pacCMaTpHBaHI
cHATOf mappl CHAMKOB B CTEDPEOCKOIle HX CIHAHHE B OXHO
06 BeMHOe OY/eT CONPOBOIRIATHCA 3PHTENLHEIM HalpKeNney, !
a B OTJEIBHBIX ciaydasx (IpH 3HAUHTEIBHBIX HADYIIEHHAX) —
Aaske JBOPHHEM H300paKeHNA,
Hanmo Takske OTMeTHThL, UTO NpHHATOE cooTHomenne B: L
HpHeMIeMO 11 B OTHOIIEHHI IIPABHIBHOIO BOCHPOH3BEIIIH
B CTCPEOCKOTIHIECKOM CHIIMKe IIIyONHHOTO PACIOJO/REHNSA [e-
ta’geit cHATOro 00LeKTa. B 9TOM ciydae HDH CTepeocheMKax
¢ cobaiojenHeM YKasanHoro cooTHomieHNs B :L Bemmununt
MaKCHMAJAbHBX TAapaTAaKCcoB OJHOHNMEHHEIX TOUER Ha BCeX
cTepeonapax GyyT 3aBICETH TOJABKO OT (POKYCHOTO paccrosi-
HUA HCHOIB3YeMBIX O0BEKTIHBOB. B caMoM [elde, IOACTABIB
B popuyay (I) 50B smecto L, momyunm:



T. e. BeIIYlHA Tapaiiarca Oy1eT paBHa !/5o QoRycHOro pac-
CTOANT HCHOOIL3YEMBIX O00BEKTHBOB.

Takny ofpasoMm, B caydae co0noieHHs IpH crepeodo-
TOCHeMKAX NPHHATOTO COOTHOHIeRNs B:L H NpHMeHeHHs
00BEeKTHBOB ¢ ONHHM If TeM jKe (OKYCHBIM pacCTOfHHeM Be-
JMYIHEL MAaKCIMAJbHLIX TapaJiaKcOB HA BceX cTepeomapax
OyNyT OJMHAKOBBIMH.

IMoxyuene CTePEOCKONHIECKIX CHEMKOB ¢ OfHOH I TOH
JKe BeTHUITHON MaKCHMATBRHOrO mapajinakca oflerdaer Takike
HabalodeHRe cTepeockonnieckoro sdderta aOmaM, He HMe0-
muA ~ HABHIKOB B PACCMATPIBAHEH  CTePEOCKOMHYECKHX
CHHMKOB.

Kpose Toro, mpmusaroe YiCI0BOE BHIpasKeHHE OTHOMIeHIS
Gasnca Kk paccTosgHu mo Gmpkaiinreii TpaHAUB! CHHMAEMOI0
00beKTa TIO3BOJIAET ONPEAEdNTh B KarKIOM OTAENBHOM CIydae
BCe JApyILHC HapaMeTpsl cTepeooToCHeMKIL

Ipumep. Mouycram, uro crepeodoTOyCTAHOBRA MII
cTepeopoToanmapaT HWMeeT TOCTOAHHBIA Oasmc (modrH BCe
cTepeooTOANIIAPATE HMEIOT OCTOSHHEI Ga3Hc H B MOJABIsA-
I01I[eM cIydae HecMeHHBIe o0 heKTIBH ). B aToM caydae MOKHO
[OpeBapaATeAbHO MOACYHTaTh!

1. Ilpeneasno Gansxoe paccrogune L oT annapara JIO_CHII-
Maexoro obbexta (mpm Gasuce, Hampumep, 65 My oHO Oyaer
pasro: 65 mxX50=3250 mxn=3,25 ).

2. BeapumHy MAKCHMAILIOIO Hapakiakca JIsS BTOTO pac-
cronuusa (OpH 00BEKIHBe ¢ (POKYCHBIM DACCTOAHIEM, HallpH-
aep, 50 »y Beamuuna mapamiakca coctannt: 50 My :50=
=1 mn). HpaB,t(a 3TO HE 3HAYHAT, YTO C BTHM 5a3MCOM Heab3s
CHIIMATH OOBEKTH, PacIoNo;KeHHbie Oamre dwem 3,25 a oT
ammaparta.

Mmuorge ¢oToawbuTenn cHHMAWT O0BLEKIH, PACIOI0KeH-
Hble 3HAYHTEIBHO OIMKe K anmnapary. B oTAedbHBIX ciaydasx,
KOoTrga OOBEKT ¢heMKEl He BMeeT CTPOT0 NPHHATHIX pPasMepHBIX
cooTHOMmeAni1 (HampHMep, HeCTHK, THYIHKA, Bech IBETOK B
1eJIoM H T. IL), PacCTOAHNE CHIMaeMoro ofpeKTa OT amfapa-
Ta MO/KCT GBITH CORpATIEHO. O;ma}{o B 3THX CAy4asax HpPH pac-
cMaTpiBaHmI u3obpasenuil obwem Oymer BOCHPMHIIMATECA
HECKOIBKO HMCKAREHHBIM.

Taxi 00pa30\1 A Kaykgoro crepeooroammapara HaH
Raroit-1ido Apyroil @oroycranom\n HMEIOM{IIX MOCTOSHHBIL
fasnc W HecMenmble OOBERTIBBI, MOryT ORITL ompejcieHB B
COOTBETCTBIM ¢ OPHEATHIM cooTHomeHneM B : L HamMeHbIee
pacctosame or Oamkafiniero o0beKTa CbEeMKH JO amnapara
Ly B MaKCHMAIBHDIH Dapaiiake Ha CHUMEAX Pyaxe.
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Hazo orvetnts, 9t0 BoCTpHsiTie 00LERTOB B IPOCTPAHCTRE
apn BadII0OfeHAN CTEePEeOCKONAYeCKNX H300paskentil Moxer
OBITH Pa3 HYHBIM H 3aBHCAT OT MHOTHX (akTopos. Hampmep,
0T BeIHYHHLl paspemammeil CHOCOGHOCTH HCIOAB3YeMEIX
00'beKTIIBOB M CBETOTYBCTBITEILHBIX MATEPHAIOB, HPABIIBHO-
IO pacmodo;ieHHEA MaTepmaia (IJIeHKII HJIH WJIACTUHRI) B
IIIOCKOCTH CBHEMOYHOIO OKHA aNnapaTta, MPaBIILHOIO 3IKCIO-
HIPOBAHAA MaTepHasla, KadecTBa meuati, oOpaGoTka H T. 1.
Bee ato Mosker ObITh OXapakTepisoBano Kak o0mas paspe-
mawuasg cuocodiIocTh Beeil cieTeMsl: 00beKTHB — anmapat —
MaTepHa. :

IIpn creMKe oJHRM amnmapatoM KadecTBO paspellieHNs Je-
Ta’zell CHHMKOB OyjgeT 3aBICeTh IpPH BCEX IIPOYHMX PAaBHBIX
VCIOBHAX OT paspemapmieil CoCOGHOCTH CBETOUYBCIBHTENb-
HOTO MaTepHaJa.

Ecan e chemra mpomspogiLiack Ha OJHOM HEraTHBHOM
MaTepiaie, To ¢TeNeHb padpelieHHs fgeTaiell Ha cCHHMKe 6y-
ZeT 3aBHCETh OT paspemiawineil C¢mocoGHOCTH MO3NTHBHOTO
MaTepHaia. :

Ilpn marotoBnennn crepeocHnMKOB Ha (oTodyMare, pas-
pemarpIas cIoco0HOCTh KOTOpoil He mpesnumaer 10 quniany,
IIpefiesIoM paspelmeHAs HaledYaTAHHBIX Ha Hell m3o0paskenuit
B JyudleM Caydae MOKeT HPHMHMATBCA BeINUYHHA, PaBHAs
0,1 xx. B atoM ciyyae MERNMATbHBIE IApaTIaKCbl, BEIMUH-
Ha rotopeIx MeHwme 0,1 ax, me GyyT pas IHuHMBI Ha CHHM-
KaX 10 riIyOmHe H OpH HAGTI0Tel#HIl H300pasKeHNii B cTepeo-
CKOIle He BOCHPOM3BEAYT HPOCTPAHCTBEHHYIO KapTHHY.

Pacctoanne L or ammapata 3o maockocTH, B KOTOPOit Gy-
AeT elne OmMyHaThest 00beM HA CTEPEOCHIIMKE, ONpeIeIAoT Io
Toit ske dopmyae (I):

. B B .
P.\nm = _{‘“—‘ I Lnaxc = *L“

LM&KC Piﬂ”l

Ipa B=065 mat, f=T75 mn 8 Pyn=0,1 un

6575
L.\(akc = T

MM = 650-T5 = 48 750 ma = 48,75 m,

T. €. ICKOMO€e PacCcTosfHue OT annapara Oyjaer pasuo 48,75 i,

4 TPOTAREHHOCTh 00beMHOTO H300paskeHHA 6ygeT paBHA:

48,75 m — 3,25 m = 45,5 x: ) )
CaemoBaTeasHo, 06HERTEHI, Pacuoao;keHHbIe OT Aarmapara

B rayGuny B mpeteaax or 3,25 go 48,5 m, 6yi1yT BocnpHHI-
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MATBCA ¢ Xopolneii mepefadeil 00beMa, a 00BERTEL, JesRALLNe
3a mpejeaaMu 48,5 a, 6yAYT TOCTEIEHHO KaK OB VILTOIIATHCA.

IIpaBaa, nmepexoq oT o0beMHBIX gerateil 06BLeRTa K II0C-
KOCTHBIM He Oyjer PesRHM H IJIa3 He CMOMKeT ero yJI0BUTh,
TaK KaKk H300paskeHIisl, PaclioIoReHHbIe M0 I Iy0inHe 00 bEeRTOB,
OyAyT BmMeTh Ha CHUOMKAX BCe MeHBIHIe I MeHbINHe Fapad-
JAKCH H NOCTEHeHHO YHJIOIMATHCH B COOTBETCTBII € yBelIIue-
HIIeM PACCTOSHINA 0T CHATHIX OOBERTOB 70 ammaparta.

B aToM ciayuae Goabliloe 3HaucHIe HMEIOT MOHORYIAPHLIC
$artoper. Tar, BosayUiHAs ALIMKA, HEPCIERTHBHEIE NCKaie-
HIISA, HePeKpPHITIIC ONHIX 00BEKTOB APYTHMIT I T. J., 6eaycIoB-
HO, VJAyYIAKT BOCOPHsATIE o0beMa Jamke 3a Tpefelajil
48,75 m or anmapara. B 1o sre BpeMs, ecan Byecto gorodya-
TH B MO3ATHBHOM Ipoilecce B3ATH IIeHKY (a oHa ofIagaer
foIpmiell paspenialomied cIOCOOHOCTBIO), TO H IIpefenbHAsd
BEIHYUHA TPOTAKEHHOCTH H300PasReHIT BOCIPIHIMAEMBIX
00berToB Bodpacter. I10aTOMY HIpIT USTOTOBIEHHII CTEPLOCHH M-
KOB TpeJmoYTeHIie cjielyeT OTAaTh IIO3UTIIBAM Ha IIIeHKe,
0c00EHHO A CTEePEOCHUMKOB MAI0r0 (hopMara.

Ciaepyer oTMeTnTh TaK/Ke, UTO OL[yIIeHHe IIPOCTPAHCTBa
[pPH BOCHPHATIII CTEPEOCKOMIIeCKAX M300paskeHHil 3aBHCHT
HE TOJBKO OT Ie0MEeTPHUECKIX TAPaMETPOB CTePeOCHheMRIl, HO
H OT APYrux aKkTopoB, B YACTHOCTI, H OT HAITEr0o NMpejcTaBIe-
HIfA O CHATHIX 00BEKTax. '

B page caydaes paccMarpmBaHUe H300pa;ReHHH OJHOTO It
TOTO ke 06DheKTa, CHATOTO ¢ Pa3THYHBIMU GazucaMil (KOHEUHO,
B M3BECTHBIX TIpejetax), He OPHBeJET K 3aMeTHOMYy HCRarke-
HHI0 of6BeMa.

3T0 OTHOCHTCA B OCHOBHOM K TeM 00BEKTaM Ha CHIMKe, O
COOTHOIIEHHAX OTHEILHBIX PA3MEPOB KOTOPHIX MBL IMECM CIa-
0oe npexacrapieHie (HampumMep, Kakoe-HHOYAL He3HaKoMoe
HaM COOPY/KeHHe HJIM MalliHa), HIIl K TeM, KOTOpEe MOTYT
HMeTh pasiudHble T MHOTO0OpasHble GOPMBEI (HanpuMep, Kyc-
THI, lePEeBbS | T. 10.).

Ecan y crepeodoroaoduredss HeT ONpPeIeIeHHOTO HPAKTH-
9eCKOTO HAaBHIKA, MORHO CHATH OfWH H TOT jKe O0LEKT C He-
CROMBKIMHE (asmcaMu, OTKICHAACH B Ty HWIH ADPYTYIO CTODOHY
OT PEKOMEHJyeMOro, a 3aTeM BHIOpaTh CHHMOK, KOTODBIi ¢
Soapnieli BHIPA3ATETLHOCTHIO NOJIEPRIBAET HEOOXOTIMYIO Je-
Tab.

BooGuie ke, ecai MeIaTeIbHO YCHIUTD BOCIPHATIIE TPeTh-
ero H3MepeHuda NpH HaGIIeHNH CTePEOCROIHYECKIX H306pa-
JReHTI, a Takxe mpu 60IbOIOM YHATeHNHA OCHOBHOTO 00BEKTA
CBEMKH OT alliapaTta, ¢beMOouHBIl §asuc Heo0XO[#Mo yBeIu-
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qusarh. HampuiMep, cHuMas IpI yBendeHHOM Oasnce yjia-
JIeHHBIT 06BERT ¢ BBICOKOM TOYKH, MOKHO HOJYYHTH OYEHb
3P PeKTHEIT CTepeoCHHMOK. B To jKe BpeMAa CHIIMOK TOro ke
00TerTa, CHATHIL ¢ Gasncod 63—65 My, MOKeT HOIYyYHTHCS
IIOCKUM O HeBBIPA3HTEIbHBIM.

IIpr cheMRe ¢ yBeTHIEeHHBIM 0as3ucOM HeoOXOAUMO CiIe-
AUTH 3a TeM, 4TOOBl OAH3KO OT annmapaTta He HaXOAIIach Ka-
Kas-I1u60 meTadb o0BeKTa, Tak Kak Ha CHIOMKEe BTa [e1adb 0y-
7IeT JBOUTECSA H HAPYIATh crepeoad;cbem

[Tpn BHIGOpe OmTHMAIBHOIO 0asica CheMEI, KOTAa Hapagy
¢ YIATeHHBIMH IMeIOTCH H OIM3KO Je/kaliie AeTaln 00beKTa,
HY/KHO DPYKOBOACTBOBATBHCHA BBHINIENPHBEIEHHEIMI coo0paske-
HIUAMHE W YKA3aHABIM COOTHONIEHIEM, ITO0H yCTPaRnTh BO3-
MO;RHOCTE JBOEHIA HEKOTOPHIX H3 HIX HOPH paccMaTpHUBAaHITI
B CTEPEOCKOTIE.

Ecan yBeandunth cheMOUHbIl 6asnc Heap3d (IPH CheMKe
BYXOOHLERTHBHBIM cTepeooToanmapaToM ¢ IOCTOAHHBIM Oa-
3HCOM), [WiA YCHIeHHA BOCHPHATHA IPOCTPAHCTBEHHOCTIL
HY/AKHO CJIeIUTh 3a TeM, 4T00HL B 10:1e 3peHnsA BOII3N CTepeo-
(oToammapaTa HAXOHIICh KakKHe-I1Go meratn. B astoM cay-
Yae OIeHKA PACCTOSHHA M BIeUatlIeHHe O IPOCTPAHCTBEHHO-
CTH BOCHPOL3BOXUMOro o0beKra GyAyT YCHIHBAaThCA 3a CUeT
cpaBHeHHA YOAJTEHHHX feTadedl ¢ GamaTe;RamiEMH, a TaKEe
3a CUET YKA3aHHBIX BEHINIE MOHOKYJISADPHBIX (PaKTODOB.

Boabmoe 3HaYenHe B TAKNX CHUMKAX TMeeT TaK Ha3HBae-
Madg Ky.dica HepegHero ILTaHAa, T. e. CheMKa 9epe3 apKy MocTa
I KaRYI0-1u00 APYryio Aeratb, HAXOJAMIYIOCA Hepe;| amma-
paToy., Kymucoii mepearero mniIama MOTYT CAY/KITH KPOHEL
JdepeBbeB WU GaTROH 3JaHIS, }\oropmu Kak Okt OTASASACH OT
OCHOBHOTO BOCIIPOHM3BOJHMOTO 00BEKTa, YCIIUT IIyOuHHHOE
BOCIPHATHE CHHMEKA,

ObbeMHO MOKHO CHHMATh CaMple Dpaaimdnble 00 BeKTH,
vMelamomimecd B Kajpe W Haxofsuiuecs Ha HeJOIBIIOM pac-
ctoanun or anmnapata. Cioffa Moryr 6BITH OTHECEHbI IPeIMeTh
06CTaHOBRH, Pa3INUHbIe HATIOPMOPTHI, IBETHl, CTATYH, Mailil-
HEI, a Tak;Ke HHTePbepbl H SKAHPOBHle CIEHEL.

Ilpu sToM MHOrHMe OpaBIIA, BHIPAGOTAHHBIE TIA KOMIIO-
HOBKM TIIOCKOCTHOIO Kajpa, MOTYT HMeThb B CTePeOCKOIIec-
KOM Kajpe BTOPOCTEeNeHHOe 3HaueHiHe. Tak, CIO/KeTH, IMEI0-
1re Ha OAUHHOYHOM CHHMKE pas3IndHble DOTPEIHOCTH KOMIIO-
3NLHOHHOIO MOPAKa, BOCHPONM3BeJeHHBIe CTEPEOCKOINIeCK,
BBITAAJAT 3HAYHUTEJILHO Jyulie,

Taxr, B IJI0CKOCTHOM CHHMEKE YacTII9HOE nepehmeaHHe oj1-
HOLO 03 OCHOBHBIX OOLCKTOB KRakoii-1u00 ApPYroi [eTadsio

67



(mampuvep, wacTigHOe 3arTOpaRUIBAHME CHITMaEMOH TpyIIbI
BeTKONl BOMM3Hm HaXOAMNIerocs gepeBa) TOPTHT BECh CHHMOK,
B TO BpeMsa KaK B CTEPEOCHIIMKe TAKON CIO’KeT JaeT BO3MOK-
HOCTH OLIYTHTH pacipefeleHire ¢0beKTOB [0 IIyGHHE T TOA-
9ePKHYTh HPOCTPaHCTBEHHOCTh CHATOIO H300parkeHIs.

Touno Tax ke Hpu cTepeocheMKax He Bcerja ciaelyer Olla-
caThes Tex JedopManiii, KOTOpHe ABIAOTCA CIeJCTBIEM Ma-
TOr0 paccTOAHNA TepeAHero ILIada OT amnmapata (ocofeHHO
IpH CbeMKe aPXHTERTYpPHI). EANHCTBEeHHLIM YCIOBHEM CheM-
KH B 9TOM ciAydae sIBIAETCA TOYHO BEPTHRAIbHOE TOJOKeHMIE
ITACTHHKHE WA DMMeHRI B ammapare, a TaK/Ke PacHOT0sKeHIIe
LEeHTPOB 00HeKTIBOB HA TOPH30HTAARNON IIPAMOL.

He Bcerga, o1maro, X0poimo BHIVIAZAT B CTEPEOCKONAIEC-
KOM CHHMKE IIODPTPeTHI, CHATHe B ABIKEHHH, HIH TPYIIOBLIE
cHnMEH. XOTA Taklle CHUMKHM OyAyT Xopoumlo IepejaBaTh
00beM H TPOCTPAHCTBO, JIa CHHMAIOMHXCA B pAle CIydaes
OyayT mMeTh Ge3'KH3HeHHOE BHIpaskeHIe, N 3aCTHIBHINE B MO-
MeHT ABH:KeHMA QHrypsl 6yIyT HANOMHHATE MaHeKeHHI, cIe-
LTaJbHO PACCTABICHHBIE JTA CHEMKH.

Ecair mpu eneMKe yiaZeHHBIX 00bEKTOR CheMOUHEIN 6a3mc
Heo0X0INM0 YBeIHYABATE, TO HPH CHEeMKE HeGONBMINX 00Lek-
TOB, HAaXOIAMINXCA TOYTH BCcerja HA GIN3KOM PACCTOSHHH OT
annapaTa, CHeMOUYHBIH 0asnc UPWXOAHTCA yMeHbmMath. Tak,
AAA YyMEHBIICHWA HCKAaKeHUA IPH CheMKe MOPTPETOB KpyI-
HBIM IIAHOM CDLeMOYHBII 0asHmc MOKHO UPHHATH PaBHBIM
OPHMEPHO HOJOBNHE HOPMATIBHOTO ME/K3PAYKOBOTO PaceTOs-
BUA, T. €. 30—40 M. o

B npoTuBONOJOMKHOCTD TOPTPETHRIM CHIIMKAM B ITOCKOCT-
Hoi ¢otorpadmum, KoTophle, KaK NMPaBNIO0, WMEIOT Pa3MBITHI
¢oH, B CTePeOCKONNYECKOM NOPTPETe BCe CHATOE HPOCTPAH-
CTBO JOTKHO OBITh pesrnM. JIIa 9T0oro raaBHBEI 00BEKRT CHEM-
Kl ciejlyeT KOMOO3SNINOHHO YBA3aTh ¢ APYTOMU OOBERTAMH,
BKJAKYaeMEIMU B Kajlp, BO BCAKOM cIydae ¢ (DOHOM.

Ecam caumaeMplii o0beKT He HMeeT ROCTATOMHOH IpOTH-
3KeHHOCTH B TIYOHUAY, TO, LA TOTO YTOOH MOAYEPRHEYTH O0EEM,
npnderalT K 3aBBIMIEHHOMY Gasucy. Tak, IpH H3roToBIeHHH
CTePeONTAINCTPAanuUid K HepBOMY ToMy <«Boabmoil MexmmiH-
CKOH DHIUKIONENN» IpeHapar FOJOBHOTO MO3Ta, PacHoio-
AeHHBI Ipn cheMKe Ha paccroaanu 600—700 xx or annapa-
Ta, cHMMaIcA ¢ GasmcoMm B 40 swm BMecTo pacderHoro 12—
14 a5t, Tak Kak cHUMaemblii O0BEKT HMeI BechbMa He3Haun-
TeJbHYK TaAyOHHYy.

Ipu creMre MedRuX 00bEKTOB MPUXOAHTCA Pa3MemaTh NX
6am3Ro K anmapary. EcTecTBeHRO, 4r0 6a3me CHEMKI B 3TOM
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cIydae [OKEH 3HAUNTEILHO COKPATHTBhCA. B HEROTOpPHIX
cIydasix ChEMOUHBIA 6asuc, B 3aBUCHMOCTII OT PasMepoB CHI-
MaeMoTo 00heKTa B ero PacCTOSHIA 0 ¢'beMOYHOrO ammapara,
MOJKET JOXOJITH A0 HECKOJIBKIX MIULIHMETPOB I MEHLIHE.
Ha pne. 45, manprsep, OpefcTaBIeHa CTEPEOCKOTNHYECKAs
dororpadus pyUHBIX YacoB U JIeCATHRONECYHOH MOHETHI, CHA-
Tas ¢ 6asncoyM, npnMepHo, B 7 My, HecMoTpsa Ha raxoil, rasa-
Jock OBI, MadeHbKuil 0asrc, m3ofpaskeHHc HpeiMeTOB B CTe-
peocKome paccMaTpuBaeTcs ¢ 0oawinoil peasedHOCTHIO,

Pic. 45. CrepeocronuuecKAll CHAMOK MEITRHX HpPeIMETOB IPII MajI0M
Gaznce

Hna ofecnedgenna Heo6X0uMOH Pe3KOCTH BCEro CHuMAae-
Moro o0beKTa, 0COGEHHO MPH CHEeMKe ¢ GOILIIOr0 paccTOSHUA,
00'BEKTHBHI BO BpeMsi SKCIHOHHPOBAHUA CHIBHO AiadparMupy-
10o1. Hamo ckasars, 970 mpn cbeMKe ¢ 04eHD Maloro paccrod-
HEA molygZaorca odeds 3dderrasie cumumru. Crepeochemka
MEITKHX O00BEKTOB MOKeT ¢ yCIeXOM HPHMEHAThCA KaK 1A
Hay4HBIX, TaK I 14 dJwbrteabcknx neaell. lpn pacematpusa-
HIH B CTepeocKone O0BEeMHBIX CHHMKOB Malbix OO0BEKTOB
(KpucTasioB, HACCKOMBIX, PacTeHUd, MEJIRHX, HO CIOMKHBIX
JeTa’dell OTAe bHBIX MEXaHI3MOB H T. II.) CO371aeTCA BledaTie-
noe o0beMa o QOpPMBI CHEMaeMOro o0bekTa, OAN3KHX K Heii-
CTBITEIABHBIM.

Ilepsrie mpucnocofrenns pasindHoit GopMbl Als crepeo-
CheMKH OBl cKOHCTpyupoBaHb B XIX Beke, mpmuem 3Haun-
TeJABHBIH BRAAN ORIA CHeTaH HANINMI OTe4ecTBeHHBIMI H300-
petaTeasMn. Tak, eme B 1854 1. MacTep :RHBOIIICHOTO Hexa
AjeKcaHIPOBCKOH NOMYy4Hs HPHBHIEIHIO, T. €. aBTOPCKOe CBII-
AeTenAbCTBO, Ha H3odpetense dororpaduveckoro ammapara,
TIPOU3BOJAIICI0 CHEMRY ABOHHARIX M306paskeHHi OiA cTepeo-
croma, a B Havale 90-x rr. XIX pexa J. Esyuescriy 6bLza
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m3o06pereHa crepeocKolyecras QoToORaMepa AT TMOIYYEHHS
CTEPEOCHHMKOB,

HaobperennayMu AdercauapoBckoro u Eayuescroro u apy-
rux GBLIO MOTOEEHO HAYATO PA3BHTHIO OPAKTHUYECKOI cTepeo-
CROIUII, HOTyduBlmeil 3aTeM MHPOROE PACHPOCTPAHEHIie, 0CO-
6emro B dororpadnu.

T'a1y6una pesro mszobpaskaeMoro mpocrpaHersa. Ilpu ctem-
Ke cTepeockromnyeckux gotorpaduil HeoGXOAIMO TOUHO ONpe-
AedATh TIyOHHY pe3Ko m300paskaemMoro mpocTpaHcrsa. INaw
H3BECTHO, paccMarTpuBasd oO0BEeRTHI B HaType, HadIIOJATeldb,
TIepeBOJA B3IJIAJ ¢ Mepe;lHero IIaHa Ha 3aHH{l, MOKeT B 13-
BECTHBEIX NpejeidaX HOUTH ¢ OJHHAKOBOH CTELEHBI0 PE3KOCTII
BOCHPHHIMATH PACCMATPIIBAEMOe IPOCTPAHCTBO, _

Ilpu cwpeMre maockocTHBIX GoTorpaduil ¢ MaKcHMaAbHON
Pe3ROCTBI0 CTApPAIOTCA BOCIIPON3BECTH IJIABHBIL 00BEKT, pac-
TOIOKeHHBIH, KAK TPABIHI0, HA HEePBOM IUIaHe, He CUHTASACH C
norepeil pe3KOCTII HA 3a/{HEM, HMEIOIEM BTOPOCTEIICHIIOe 3HA-
gerne. Takasg pasHOCTH creneHedl PE3ROCTII MOMOTAET BHITEIe-
HIIO TIABHOTO OOBEKTA, HA KOTOPOM I COCPEOTOYIIBACTCSA BCe
BHHMaHHe 3pHTeId. Eciau ke Bce pasHoyjasgdeHHble OOBEKTH
CHATH ¢ OJHHAKROBOH CTEIEHBIO PE3ROCTH, TO B Psijle CIAy4aeB
3pUTETI0 TPYAHO OyJer OTjelduTh OFHH TIaH OT APYroro o
paso0paThcad B COflepsKaHHH CHOjKeTa, B cTepeocHommuecKoM
CHIMKe M300pasKeHHe 3aJHEr0 IITaHa, CHATOIO ¢ HOCTATOYHOHN

T1yOHHOA PE3KOCTIH, He MeIIaeT BOCIPIUATIIO [JIaBHOTO 00BEK-
Ta, PACHOJ0KEHHOTO Ha WMepejHeM INTaHe, TaK Kak HpH pac-
CMAaTPUBAHNY B CTE€DPEOCKOIe M300DaKeHIIA NPe;MeTOB, Pacio-
JO;KeHHEIX Ha PAa3HBIX PACCTOMHILIN OT anmapara, He CIHBa-
I0TCA, a OTAeIANTCA APYT OT Jpyra, BHIABIAA 00beM H
OpOCTPAHCTBEHHOCTh CHATOrO 00BeKTa. BoT HO‘IE\Iy mpit
CTepeocheMKaX [MIA MOAYy4YeHHs: HeoOXOMIMOH  PesKocTH
HA300paskeHus clefyeT quadparMupOBATh 00 beKTUBLL.

Koneuno, upn cheMKe HOPTPETOB IIH HEGOIBIIUX MPeIMe-
TOB B OTIEJIBHBIX CIy4YasAX TPYJHO 00ECIeIHTH PEe3KOCTh U300G-
pasReHUs Ho Bceif ray0iiHe, HO OPH ¢heMKe OfIMUX BIFOB, HA-
npnMep mefisaskeil, pasHOYZajdeHHbIe HeTAIH O00BERTA, COCTAB-
JAI0INIEe OCHOBHOH MEHTP W300parkeHIst, JOKHBEL IMeTh
JOCTATOUHYIO TAYOHHY PE3ROCTH.

Han ofectevenus HeoOGXogmMoil pesrocTn uaoopa,{\eﬂnﬂi
OPI ¢TEePeOCheMEe MHOTOMIAHOBHX O0HERTOB YCTAHOBRY 00b-
eKTIBOB Ha PE3ROCTh W X AnadparMupopanie CIeiyer Ipo-
H3BOAUTEH WO TadIunaM rayGuHsl pesroctH {cM. taba). Kpoye
TOTO0, IPH CHeMKe HY/RHO CASINTH 32 TeM, YTOOBI annapar ObLi
yCTaHOBIeH HemoiBW:kHO. Hak TOKassiBaeT TpaKTHKA, TpH
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CLeMEE ¢ PYR ¢ anep,m\ou foaniie /a3y cer RAYECTBO CHUM-
Ka 10 Pe3KOCTH Pejiko ObBaeT yIoBIeTBOpHTEIbHBIM. CHIMATE
HAJo €O IITATHBA, OJHAKO JEeTrRie MeTaTIiueckiie IITATIBBL
He ofecrmeynBaioT NOMHOI HENOABH/KHOCTH amnapata. das
YCTpaHeHHA BO3MOMRHOTO COTDACEHIA ammapara oOT neuchH;{
CIYCKOBOTO TPOCHKA HEOGXO;1HMO, YTOOBI AJNHA ero Oblia He
MeHee 25 ¢

Ocofo TIATEILHO HY/RHO OTpefeIfATh OKCIO3HINI, TaK
KaK A7 oGecieueHilsl JOCTATOUHOH TIYOIHBL PE3KOCTH CHeMEA
IJI)OII3BO;UITCH ¢  MAJILIMIT  OTHOCHTEIBHBIMIL OTBepCTHH\HI
O0LERTNBA, & HTO WHOLJA HPHBOHT K He0TeP/RRAM. B aroM
caydae m3-sa MI0X0it MpopadoTRII neraien adpert rIyOmHBL
3HAYUTETBHO CHILKRAETCH.

OpTOCTEPEOCKONHS — 9TO BO3MOJKHOCTH HadMIOfleHnsa B
cTepeocKolNle MPOCTPAHCTBA, COOTBOTCIBYIONMEro AeifcTBUTENb-
HOMYy, Ge3 HCKajKeHIH, T. e. IIpH BOCHPOH3BEACHAH IPOCTPAH-
CTBA B CTEPEOCKONe m300paskeHus 00BEKTOB HA CeTYaTKAX
1aIa3 JOTAKHBL OBITh TAKHMH jke, KaK IIPH HEIOCPEACTBEHHOM
HAGTI0TeHHII,

Ecan uso0paskeHus B CTePEOCKOIe YCTAaHOBHTHL Ha TAKOM
/Re paccTOSHNN, HA KAKOM OPH CbeMKe HAaXOJNIach OT 00hek-
TIBA IIIeHKa, TO HAOJ0AaTeIh B CTEPEOCKONe ONIYyTHT DpOCT-
PaHCIBO, TOA00HOE HeiicTBITETBHOMY, TAK Kak XOf Jydell mpn
cbeMKe H IIPH paccMaTplBaHil OyAer ofuHaroBbiM. Hampii-
Mep, OpH CbEMKe OOLeKTHBOM ¢ (OKYCHRIM paccTOgHIeM
50 MM I8 BOCIPOIIBBEJIEHIIA TOTO jRe XOfa JAydeH B cTepeo-
crome n306paskeHist HeoGXOMHMO PasMecTHTh HA DACCTOAHINHA
50 »mym ot raasz HaGawgateds. Ho Ha TaKOM paccToOSHNN CHHU-
MOK PaccMOTpeTh Helb3fd, TaK KaK dYeJOBeK He CMO/KeT Ha
Taroe 0.1113Koe PACCTOAMHITE aKKOMOIIPOBATH CBOU riaza. Jlia
NPaBHIBHOTO BOCIIPON3BEIeHIA MPOCTPAHCTBA Hepe IIa3aMil
Hal1woaTels Ha PACCTOAHIN, PABHOM (POKYCHOMY paccrofi-
HHI0 CbeMOYHOro OOBERTHBA, YCTAHABIABAIOT OITHUECKHE
JIIH3LI, KOTODHIe PasMeINalT Tar, YToOBl RasKABIi IJa3 Mor
BHIeTh H3o0paskeHus ma paccrosunm 250 au, 1. e. Ha cped-
HeM pAcCTOAHNH HAIMYYIIeTro 3peHus [Jid HOPMaJbHBIX Ia3.

Beegenne AHH3 B €T€PEOCKOH TIPHBOJHT K YBeIHdeHHIO
Ra/KI0ro H300pasReHusl CTepeonapet, BCACJCTBIE Wero Iy,

e OT PasiM4HBIX TOUEK Ka/RI0T0 H3o0parkeHHA, HOHAYT
nog GOABMAM YIJIOM, HE/KEIH OT TeX jRe TOUeK JITH3 mpH
MOMEIeHHI CHAMKOB Ha paccToannn 250 xax or riaas Hadawo-
J1aTeIA.

Tarum obpasom, ecau (bOHyCHoe paccTosiHHe OKyasApa cTe-
peockona fox OIPHPABHATH K (DOKYCHOMY PACETOAHMIIO CHEeMOY-
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Fay6una peaxocTn cLEMOTHOro ofberTnsa ¢ (JOKYCHRIM paccrosiuneM 50 aw

OTHOCNTCABHOE OTBepcTHEe ofberTHBa 1: ...

1,8 2 2,3 2,5 2,8

PaccTosnuc,

HA KOTOpOE
[1poM3BCACHA Tay- Tay- Tay- Tny- Tny-
HaBOILKA Tpasuin GuHA Tpanvin Ouua T'paynpm 6una Tpanwnunt Onna Tpannns Ouin
PCIKOCTU pea- PE3KOCTH pes- PESKOCTH pes- PCIKOCTI pes- pearocTu pes-
KocTH KocTn KOCTH HOCTH KOLTH

|
‘ 0,75 0,73-0,76 | 0,03 ) 0,73—0,76 | 0,03 | 0,73—0,77 | 0,04 0,73—0,77 | 0,04 | 0,73—0,77 | 0,04
1,00 0,98—1,02 | 0,04 | 0,97—1,03 | 0,06 | 0,97—1,03 0,06 | 0,97—1,03 | 0,06 | 0,97—1,04 | 0,07
1,25 1,241,291 0,08 | 1,24—4,29 | 0,08 | 1,24—1,30 | 0,09 | 1,20—1,30 | 0,10 | 1,20—1,31 | 0,11
1,50 .1,45—1,55 | 0,10 | 1,44—1,56 | 0,12 | 1,44—1,57 | 0,13 | 1,43—1,58 0,15 | 1,42—1,59.1 0,17
1,75 1,68-—1,82 | 0,14, 1,67—1,83 | 0,16 | 1,66—1,85 | 0,19 | 1,66—1,86 | 0,20 1,71—1,87 { 0,16
2,00 1,91—2,10 | 0,19 | 1,90—2,11 | 0,21 | 1,89—2,13 | 0,24 | 1,88—2,14 0,26 | 1,83—2,16 | 0,33
2,50  1'2,36—2,66 | 0,30 | 2,35—2,68 | 0,33 | 2,33—2,70 | 0,37 2,35—2,72 | 0,37 | 2,29-2,75 | 0,46
3,00 2,80--3,23 | 0,43 | 2,78—3,26 | 0,48 | 2,75—38,30 | 0,55 | 2,73—3,33 0,60 | 2,70--3,37 | 0,67
4,00 3,65—4,42 | 0,77 | 3,62-4,47 | 0,85 | 3,57—4,55 0,98 | 3,54—4,61 { 1,07 } 3,49—4,69 | 1,20
5,00 4,47--5,67 | 1,20 | 4,42—5,76 | 1,34 | 4,34—5,90 | 1,56 | 4,29—5,99 | 1,70 4,22—6,14 11,92
7,50 6,36—9,14 | 2,78 | 6,26~9,36 | 3,10 | 6,11—9,73 | 3,62 5,01—9,98 | 3,97 |5,87—10,40 4,53
10,00 8,07—13,14| 5,07 | 7,91—13,62| 5,71 |7,66—14,40| 6,74 |7.51—14,98| 7,47 7,30—15,931 8,63
3,2 3,9 4 4,5 5,6

0,76 0,73--0,77 | 0,04 | 0,73—0,78 | 0,05 | 0,72—0,78 | 0,06 | 0,72—0,78 0,06 | 0,71--0,79 | 0,08
1,00 0,96—1,04 1 0,08 [ 0,9--1,05 | 0,09 | 0,95—1,05{ 0,10 | 0,95—1,06 | 0,11 0,93—~1,08 | 0,15




&

1,25 1,19—1,32 1 0,13 | 1,18—1,32 ] 0,14 | 1,81—1,34 | 0,16 1,17—1,35 | 0,18 | 1,15—1,37 | 0,22
1,50 1,41—1,60 | 0,19 | 1,44—1,61 | 0,20 | 1,39—1,63 | 0,24 | 1,38—1.,64 | 0,26 1,35—1,68 | 0,3
1,75 1,63—1,89 10,26 | 1,62—1,90 | 0,28 | 1,60—1,93 | 0,33 | 1,59—1,95 | 0,36 1,55—2,01 | 0,46
2,00 1,85—2,18 | 0,33 | 1,83—2,20 | 0,37 | 1,81—2,23 | 0,42 | 1,79—2,27 | 0,48 1,75—2,34 | 0,59
2,50 2,262,791 0,53 | 2,242,821 0,58 | 2,91—2,88 | 0,67 2,18—2,93 | 0,75 | 2,11—3,06 | 0,95
3,00 2,67—3,43 | 0,76 | 2,64—3,48 | 0,84 | 2,59—3,56 | 0,97 | 2,55—3,65 1,10 | 2,46—3,85 | 1,39
4,00 3,42--4,81 | 1,39 | 3,38—4,91 | 1,53 | 3,31—5,07 | 1,76 3,24—5,25 2,01 | 3,09-—5,68 | 2,59
2,00 4,13—6,34 1 2,21 | 4,05—6,51 | 2,46 | 3,96—6,80 | 2,84 | 3,86—7,12 3,26 | 3,65—7,95 | 4,30
7,50 5,69—11,01] 5,32 | 5,56—11,51 | 5,95 |5,37—12,20| 6,83 |5,19—13,60 8,41 |4,83—16,98 | 12,15
10,00 6,87—17,40 110,53 1 6,82—18,71 | 11,89 |6,54—21,37| 14,83 |6,27-—24,92 18,65 |5,75—39,33| 33,58
6,3 8 9 1" 12,5
0,75 0,71—0,80 | 0,09 | 0,70—0,81 | 0,11 | 0,69—0,82 | 0,13 | 0,68—0,84 0,16 | 0,67—0,85 | 0,18
1,00 0,93—1,09 | 0,16 | 0,91—1,11 | 0,20 | 0,90—1,13 | 0,23 0,88—1,17 { 0,29 | 0,86—1,19 | 0,33
1,25 1,441,391 0,25 | 1,11—1,43 | 0,32 | 1,09—1,46 | 0,37 | 1,06—1,53 0,47 | 1,04—1,57 | 0,53
1,50 1,341,711 0,37 | 1,30—1,78 | 0,48 [ 1,28—1,82 | 0,54 1,23—1,92 1 0,69 | 1,21—1,98 | 0,77
1,75 1,53—2,04 ) 0,51 | 1,48—2,14 | 0,66 | 1,45—2,21 | 0,76 | 1,40—2,36 0,96 | 1,37—2,45 | 1,08
2,00 1,72—2,39 | 0,67 | 1,66—2,53 | 0,87 | 1,62—2,62 | 1,00 | 1,55-2,84 1,29 | 1,61—2,98 | 1,47
2,50 2,07—-3,15.| 1,08 | 1,98—3,39 { 1,41 | 1,93—3,57 | 1,64 1,83—~3,98 | 2,15 [ 1,78—4.32 | 2,04
3,00 2,41—3,99 | 1,58 | 2,28—4,39 | 2,11 | 2,03—4,91 | 2,88 | 2,08—5,43 | 3,35 2,02—5,95 | 3,93
4,00 3,01—6,00 | 2,99 | 2,82—6,94 | 4,12 | 2,71—7,72 | 5,01 2,01—9,99 | 7,48 |2,42—11,90| 9,48
5,00 3,54—8,58 | 5,04 |3,28—10,66| 7,38 |{3,14—12,63| 9,49 2,87—-20,12| 17,25 11,75—29,75 [ 27,00
7,50 4,62—20,19 115,57 | 4,19-37,30| 33,11 |3,95—82,83| 78.88 | 3,55—cv o 3,36—o0 N
10,00 5,46—62,26 | 56,80 | 4,86—o0 o 4,55—c0 ) 4,02-—o00 LS 3,78—o00 N




HOTO 00LeKTHBA [o5, TO JHH3BI CTepeocKoIlla I03BOAAT COXpa-
HATH TOT /e X0 Jdydeil oT ToueK H300pasKeHHA, YTO H IpH
ChbeMKe.

Jas syumero BocHpHATHA H300paskeHHl B CTEpPEOCHOME
HeoOx0ANMo ObLI0 OB DpeJycMOTPeTh DepeMeHHEBIT Oasnc I
dOKYCHPOBRY :IITH3 B COOTBETCTBHII € ONTHYECKHMI CBOHCTBA-
MH ria3 mabmogatens. [lpasma, ecam B OTJedbHBIX Caydasx
AJad YyOPOINEeHHS KOHCTPYKLIHIH CTePeocKoma 3a cYeT HEeROTo-
POTO yBeIHUEHIA AHAMETPA JIH3 MOKHO HpeHe{pedub HeoG6Xo0-
IHMOCTBI0 H3MeHeHUs 0asnca ORYJIAPOB cTepecckoma, TO HX
(ORYyCHPOBKA COBEPIIEHHO HeOOXOAMa.

ITpakTigecKass mpoBepKa OPTOCTEPLOCKOITHI OKa3aa, 4To
npu paccMATpHBaHIH H300paskeHU B CTePEOCKOMe MBI MOYTH
BCerja HabMogaeM BOCHPON3BOANMOE IPOCTPAHCTBO € HCKasKe-
HHeM. B pgamnoM caydae (usnoIorHUeckoe BOCHpHATHE
CTepPeOoCKONYeCKHX 1300 pasKeHnil 0T;A19aeTCA OT FreoMeTpHiec-
KHUX MOCTpoeHMil Tex me usobpaskennil. IIpmunHel aToro Asae-
HHA DOJHOCTHIO elllé He BHIACHEHBI. 3aMeTHM, 4TO IpH pac-
cMaTpHBaHHH 00BEMHBIX H300parKeHUil B CTePEOCKONe gaske B
ciIy4yae PaBeHCTBA fos H fox BCe MPOCTPAHCTBO, BOCIPON3BO/IH-
MOe ¢ IOMOIIBI0 CTEPeoCKola, Kak OBl npnormrhaercn K Hal-
JiofaTeno. B To ke BpeMma mocTpoeHue H3o0pasKeHHA B cTe-
PeoCKoIe IO TeoMeTPHUeCKHM JAHHBIM (TeOpPeTUYecKH) COOT-
BeTCTBYeT yBeaIuueHHOMY OasHcy.

N3 311X e coobpaskeniiil Ipi chbeMKe CTePeOCKONHYEeCKIX
HOPTPETOB [UIA YMeHBIIEHHS MCKa;KeHHI HpPH paccMaTpHBa-
HII H300paskeHHil B cTepeocKome $asic CheMKH KeIaTejdbHO
yMeHbmath 1o 30—40 A,

PasMepsl cTepeokajpa — ogHa H3 HaHGOTee BA)KHBIX Xa-
paKTepHCTHK cTepeocKomuueckoit Qororpadun. Ecan pasiep
paccyuTaH MPABHABLHO, TO HPH BceX HPOYHX PABHLIX YCIAOBIAX
MOJKHO ¢ TOH HMJIH HHOH MOoTHOTON W KAa9ecTBOM BOCHPON3BECTH
CHAMAaeMBIll 00LEeRT 00BeMHO.

Panec MBI OTMeTHJH, 9TO JIS BOCIPOH3BENEHI rIyOIHBI
NPOCTPAHCTBA WIH PACCTOSHIA Me/KAY IpeAMeTaMn HeoOXOoxn-
Mo 00ecHeYHTh IPH CheMKe OHpejeIeHHYIO BedUYHHY Hapad-
aarca. OfHako, eciad paspeniaiomast cHocolHOCTH CIICTeMEL,
ACIIOIh3yeMOil IpH cheMKe, He obecuednmsaer HeoOXoamMoOI
BeJHUHHLL MapaliaKca, TO HEROTOPble TOUKH, PACIOIOKeHALIe
B HaType OfHa 3a APYyTol 0o IIy0HnHe, Ha OJeHKe MOTYT MMeTh
OAHNHAKOBYIO BeJdmYpHy Mapamiakca. lIpH BocmpuaTHH TaKoro
n306pasienHA BCe TOYKH, BOCIPOM3BOJANIHe ero, OyAyT daxo-
DHTHCA HA OFHOM DPACCTOAHUHK OT 3puTedsd, T. e. OyAyT pacimo-
JoyKeHHl FAs 3piTeTeil Kak Gl B 0JHOH IIOCKOCTH.
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fABaense, mpi KOTOPOM OTAeabHBIe OGHERTEL CHEMKH XOTA
I pasfe’AnTCcA IO Iy0HHE, HO B CILLY HEIOCTATOUHO paspe-
uraoned cmocoOHOCTH CHCTeMbI BBINIAZAT HA B300paskeHH
IIOCKHMIL, Kak OBl BHIpE3aHHBIMH H3 KapTOHA, Ha3BIBaeTCA
RyancHOCTBIO. UTOGBI yMeHBIIHTH KYAHCHOCTD, HYKHO IIPHMe-
HATE QoroMaTepHanasl ¢ Gonbmoll paspemamnnieir cHocol-
HocThI0. YeM BHIIe paspermaionmas cnocoGHOCTh IAeHKH, TeM
¢ GOABINMIT TOXPOGHOCTAMH MOKHO BOCIPOTI3BECTH 00BHeM-
Hele 00beRTHL. IIpu oupegerenuoit paspemamwmeil cmoco6HO-
CTH IICHKM OT pa3Mepa Kagpa 3aBHCHT BO3MO:KHOCTH mepe-
AaTh 00DBeRT ¢ GoapmuMu nojpodHocTAMA., BoabmurcTBO Ma-
70QOPMATHBIX CTEPEOCKOIIIUECKHX alllapaToB HIA  3D-MmM
ICIeHKY HCOOAB3YIOT KAajpbl, yYMeHbINeHAKe MPOTHB HPHHATO-
To pasMepa Kajpa B IJIocKocTHOIl gororpaduu. YMensmenne
pasMepoB Kajpa II03BOJIsET Ha CTAHAAPTHOM OTPe3ke TAeHKH
(mmHoit 165 cm), 3apa/kaeMoM B OOBIYHYIO KacceTy, IOTy-
407h 00JbIHee KOJAHIECTBO CTePEOCKONMHYECKNX CHHMEOB, a
Tal;ke B HEKOTOPBIX CJy4asixX YHPOCTHTH KOHCTPYKIMIO amiia-
para.

Onnakro yMmempllentie m 6e3 TOro cT0ab HeGOIBIION0 IO
pasMepaM Kajpa, KaRMM SBIAeTcd KaAp Ha 33-MM OIeHke,
UPHBOJUT K CHIGKEHIIO RayecTBa ILTOCKOCTHOIO WM300pasKelus
B YaCTH YXYAUIOHNS paspelieHis MeJKHX feTaldeil CHHMEA,
9T0, B CBOIO 0Yepeib, IPHBOANT K CHH/KEHHUIO BO3MOAKHOCTEH
CTePEeOCKOIHYECKOIO BOCIIPHATHA,

Bor mouemy mpm BBIGOpe pasMepoB cTepeoraipa A
35-MM TIAEHKH He CJe[lyeT HATH B CTOPOHY YMEHbIIeHHA €ro
pasamepoB. TodpKO yBednweHme pasMepoB Kajpa IO3BOJHT
T0JHee BHABIATL AeTATH, CTPYRTYPY H306paskaeMOro o0nek-
T&, YCAANBATH PEATHCTHYHOCTL Hepeaadir,

Ecad npn BeiGope pasMepoB cTepeoxajpa HCXOAHTH 13 GII-
3WOJOTHYECKIIX OCO0eHHOCTell HANIETO 3peHNA, T¢ BHIOOp pa-
[[(HOHAJABHOTO pa3Mepa cTepeoRajpa MPH COXPAHCHHN Kadect-
Ba BOCHPOI3BOJHMOI0 H200pasKeHHA QajeKo ysed Ol Hac OT
BO3MOKHOCTH HCHIO.IB30BaHHA TAKOTO HOCTYHHOTO (oToMaTe-
pHaJa, Kaxk 35-MM KHHOILICHKA.

MosxHo oGocHOBaTH BHIGOD HEOGXOXUMEIX paaMepoB H ¢op-
MaTa cTepeokaapa Ha 6aze 35-ma HAEHKH, HCXO[sA m3 coolpa-
senni passuTHA MajJopopMartHOl crepeodororpadur.

Taxk kKar crepeocKOUNYeCKHIl CHHMOK COCTONT H3 JABYX
OOBIYHBIX IJIOCKOCTHBIX KAfgpOB, Kbl CHenUAIBHBI cre-
pec(oToamapaT ocHAIAETCsA ABYMa oObekruBaMu. HandoTee
VAOOHBIM HY/KHO CUNTATh PACHOIO/KeHHe KAJpoB CTEPeomaphl
110 TOPA3OHTAAN PANOM APYI ¢ APYIOM, YTC 3HAYATEABHO YII-
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pouaer cxeMy T KOHCTPYRIU0 amnapata. lIpn TaroM paciio-
JOYREHHH KajpoOB WX TPAHWIE B HpeJeIbHOM Cciydyae MOTYT
OpPOXOJHTH 10 BEePTHRAIH B IEHTPEe MEKAY IBYMA O0BeK-
THBAMH,

B atom cayuae mupnuHa KasKZOH MOTOBHHE 00OHX CHIIM-
KOB IPH PACIOIO/ReHAH WX HA CBETOYYBCTBATEABHOM MaTepii-
ajle BIVIOTHYIO APYr K JApyry Oy[aer paBHATHCA MOJIOBHHE
paccTOAHUA Me/RAy OOBEKTHBAMH, a TOPH3OHTAJIbHAA CTOPO-
Ha Ka/RI0TO Kajpa CTepPeoHaphl — BCeMY pPacCTOAHMIO, KOTO-
poe HOCHT Ha3BaHie crepeobasnca, uian 0asuca ¢’beMKH.

@
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Prc. 46. Pasnnusasie GopMaTel Kaapos

Panee 0b1:10 OTMeUEHO, 9TO I CHEMKH CTePeoCKoImyec-
RIX 1300pasKeHMil MOKHO OTPAHUYATHCA 0a3MCOM, PaBHBIM
6365 mx.

CrezoBareabHo, y crepeooTOANIAPATOB ¢ TAKAM 0asncoM
MaKCHMaJbHBIH pazMep TrODH30HTAJBHOH CTOPOHHI Kagpa Oy-
TeT paBHATHCA Tak :Ke 6365 mx. Bricora sre Kaapa oupege-
JAETCA PA3MepPOM HCIOIH3YeMOTo MaTepmala INIH, B JAHHOM

caydae, MOJIE3HON MHPHUHOH 3D-My HICHRH, HpII\IeHﬂe\IOH A
Ma1oopPMATHBIX KaMep.

B cayuyae mcnoapsoBanusa nmepdopHpoBaHHON LAEHKH BEI-
COTa CHHMAEeMBIX CTEDEeOKA/IPOB OrPAHHYHBAETCA 24 MM, TOrIa
MarcnMalIbaBIE dopMar crepeokaspa OyneT pased 24 X 63 —
65 M (puc. 46, a).

Taxoit pasMep Kajgpa BHempHeMieM H3-3a TPYAHOCTH KOM-
OOHOBKH B HeM CHHMAaeMBIX 00LEKTOB.

Hak nmorasaanm mccaemoBannsi, Gojdee BHITOAHO B HAHHOM
cly4ae DO0Jb30BaThCA HeNeP(POPHPOBAHHOMN 35-MM NiIeHKOI.
Bricora Kagpa B 5TOM ciydyae MosKeT OBITH yBeJHYeHA [0
33 am m Bech Kafp MOKeT OBITH [OBefleH [0 pasMepa
33 X 635 mu. Dror pasmep Kaapa (Aam 35-mm Inem\n) u Oy-
JieT ONTUMATILHBIM IO PA3PEIIEHHUI0 BO3MOKHO GOJbINEro KO-
YecTBA JeTaj el B CHHMKe.

Ogmako m BTOT Kagp € COOTHONIeHUeM CTOpoH 1:2
(prc. 46,6) He cammkom ygoGed NI KOMIOHOBKH GONBIINH-
CTBa CHHMaeMbIX o6bem013 KpOMe TOro, B 3TOM C/Iydae Kagphl
OPHMHEKAIT APYr K APYTY, 3aTPYAHAA OX MOHTAaX B PaMKax.
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Ecan ropusontadsunii pasyMep Rajpa CORPATHIL 10 0% MM,
TO coOTHOWNEeHUle cTOpoH EKadpa Oymer 1:4,67 (puc. 46,8),
T. e. HpuOINBHTCA K TAK HA3EIRAEMOMY 3070TOMY CedeHHIO
(3:5) — pasmepy, HanboIee YA0GHOMY ZAIA KOMIIOHOBRIL
JoapmnHCcTBA 00LeKToB. KpodMe TOTO, 10 COOTHOHIEHNIO CTO-
poH stoT opMaT KajJpa He CHIBHO OTINIaeTcdA OT OOMenpm-
HATOTO UpHBBIAHOTO Aas dororpados ragpa (1:1,5), memoas-
ayeMoro B MatodopMaTHEIX doToanmapaTax.

Heofxoimo eule oTMeTHTh, YTO HpIIMeHeHHe Helepdopn-
POBaHHOM 33-wM IIeHRH Aia oObiuHoll dororpadum ImpH co-
XPaHEeHHIl B TeX ke Ipegerax radapuros MaTopopMaTHBIX
¢oToaiiapaToB 3HAYHTEILHO MOBBICILTIO OBl KaUecTBO CHIMae-
MBIX H3oOpaskeHnii, Kortopple mo mwaomamgu {33 X 54 au)
HOYTH B ABA pasa Ooabmie Kajpa Ha mepopHPOBAHHOM MIEH-
re (24 X 36 mxn).

Hag noraspiBaeT HpaKTHRA, TOPTPETHHIE, MRAHPOBHE, a
TaK;Ke Tell3aKHble CHHMKII NP HCHOOIB30BAHHH yKa3aHHOTO
dopyaTta Kagpa Ha 353-um HemepdoplPOBAHHON ITeHKe HO3BO-
JAKT HACTOATEIbHO PEROMEII0BATH €r0 He TOIBKO 1A CTe-
peocromuyeckoit gororpadun (s1o Kak 6yATo GBI He BeTpeua-
CT BO3pasReHWil), HO W G MIocROCTHOIl dororpadun. B cay-
9ae NMPUMEHEHHA TAKOH NIeHRN [A1A oO0b4HOI ¢oTtorpadnn
KaUYecTBO CHUMKOB H3-3a MeHBIIero KoapdunmeHTa yBelnde-
HIA OPH IeYaTi OyIeT 3HAUNTeTbHO BHIIIE.

Cmepeogiomoepagua u cmepeoomoannapamypa

Crepeodororpadumo MOKHO HOJYHUITh CheMKOH:

OJHIM OQHOOOBEKTHBHBIM (oToanmnapaToM HPH YCIOBHH
[ePecTAaHOBKH ero Ha ompefeTeHHYI BeIUYHHY A8 HoOJayde-
HIHs BTOPOIO CHHMEKS;

IBYMA OJHOOGHEKTNBHBIMIT (JoTOANIapAaTaAMH, YCTAHOBICH-
HBEIMIT Ha OTpefeTeHHOM DACCTOAHINL APYT OT APYIa;

OM:NM CHEeNUAJIbHBIM ABYXOOBEKTIBHBIM CTEPEOCKOIHIEC-
RiuM doToamapaTo;

OJHIIM OAHOOOBLeRTHEHBIM (OTOANNAPATOM €O CIIemHaIb-
Hoil cTepeoHacaaroil AT HOIYYeHHA ABYX Haolpaskenmil.

PaccyoTtpny aTH BHAB CHEMOK.

CrepeocbeMka OJHHM OJFHOOOBEKTHBHBIM  AIIIADATOM.
B oT10M cayuae mpomece NOIYYeHUA CTEPEONAaphl MOMKeT OBITh
OCYINECTBAEH TOJIBKO IOCJIEZOBATEIbHO, IO3TOMY CHHMAaTb
MOFKHO JOLIL HETIOABIRABIE 00HEeKTHL.

CrepeodoTocreMRy cilefyeT IPOH3BOITh CO MTATHBA, OC-
HallleHHOTO cIeliadbHol IIon@agroil A8 yeraHoBKH doroan-
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nmapata (pic. 47), mo3BoIIAIOOICH ToCIe CHOMRH OJHOIO H3006-
pakeHnsA OepefBHHYTH annapaTt Ha HEKOTOPOe PacCTOAHIE ITo
rOPU30OHTANH HapaTIeIbHO CHHMAEMOMY OOhEKTY AJA CHeMKI
BTOPOTO. : '

Puc. 47. HltatapHag mIOmMajKa AAs €TepeodoToCHEMOK
OOBIYHEIM anmapaToM

Byxsoit ¢ Ha pucysxe o60o3Hadena HeNmOABIUKHAA ILTAHRA
¢ HanpaBIAKMAME Ha3aMH, IO KOTOPHIM IlepedBATaeTCA MHO1-
BitKHAaA madka 6. Ha nmepeaneil rpann memoasn/RHON IIaHRI
HaHeceHa IMKafta, 10 KOTOPOHl MO/KHO YCTAHOBUTH TPedyeMblil
6asnc cheMKH.

Cramgaprasit (KoHTpec-
CHDI{I) MITATHBHBIA BOHT €
CTY/RIT 1A YCTAHOBKH BTO-
poro amnmapara, ecIm CheM-
Ka IIPOH3BOJATCS JBYMS all-
IapaTaMi  OAHOBPeMEHHO.
Heckoabko BapHAHTOB IIO-
HOOHEIX IJIOINAJOK IOKa3a-
HO Ha puc. 48.

Mosrno TPOI3BOANTH
CTepPeocHEMKY C PYK IO CIO-
coly «c HOrH Ha HOLY».
B sroM caydae mepsslil cun-
MOK JeNaiT ¢ yHmopa Ha Je-
ByI0 TOTY, a JApyroii —c
yoopa Ha WpaByio. JTo ca-
MBIl DOpocToifl M Jerkuil
crocod, KOTOPHIIT  MOKeT
onpobosats d060I oTo1i0-

Puc. 48. PagnuunbIe TRIBI OpPH- GuTen.

coocobaeHnH JIA CheMKH OTHHM I

M ABYMst OGBI9HBIMI amiIapa- pasia, IpH Hejgocra-
TaMu TOTYHOM ONObiTe H300paske-
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OHS MOTYT OKa3aThCA CHATLIMH C YBEJINYEHHBIM HIH yMEHb-
UIeHHLIM 0a3MCOM, ¢ 3aMEeTHBIM BeDTHKAJBLHEIM CABUTOM MTH
cOo 3HAUHTEILHLIM TepeKocoM. JTH fAedeKThI 1e BCerja MOryT
fLITHL HCHPABIEHBH B Ipolecce HedaTiH # 06paboTKH CHATOIO
MaTepuada, B pe3avibTaTe ILEHHBI CHIMOK MO/ReT OKasatbes
HeY1aUHBIM.

Jlaa erepeocheMor ¢ PyK Haubodee HpUrofHnl Matogop-
MaTusle goToamnaparsl Ogarojaps HX He0OJBIIOMY Becy I
v100cTBY o0palmeHHA ¢ HHMI B IPOIecce CHEMKH.

Npo maanynn cheModHof miomafkn ofHuM QorToanmnapa-
TOM MOYHHO HpPOH3BOHTEL CTEPEOCHEMKH ¢ PasaAn4yHEIME fasnca-
MI KaK Ha HDapajJieIbHBIX OCAX, TAK U ¢ HeGoapmoil KOHBep-
reagueii onrngeckux oceil. ITocaeamee ocoGenHo BakHO Tpu
cTepeocheMKax ¢ GoapmmuMI §a3HcaMH HJAH OPH CheMKe 005-
eKTOB, HAXOQAIINXCA HAa OJU3KIX PACCTOAHHAX, TAK KaK 3TO
NO3BOIACT BHITOJHEE HCHOIH30BATH IJAOHIAAL CHHMAEMOTo
KaJpa II0 CPAaBHEHL CO CHEMROH TpH 8THX jKe 6asmncax Ha
HapaIIeNbHBIX OCAX,

CoeMRy m3o00paskeHuit crepeonaphl TPH HAJMYAH OJHOrO
anpmapaTa MOKHO HIPOH3BOMUTH B HIO0OM IOpAfKe, yAOOHOM
m1a dotorpada, mMOITOMY AJA HX OMO3HAHIA B HeraTHBe B
HpoIlecce CHEMKI IOJE3HO 3aUMCATh WA NAMATH KakHe-11nd0
NpU3HaKH 00onx maodpaskeHnmii. JTo moMoykeT OBIcTpo T Ge3-
OING0YHQ WPOHM3BECTH MOHTAK CHHMKOB [ CTepeocKoma.
IlesecooGpasHee cheMKy cTepeounap TPOU3BOJHTH BCETAA B
olpefedeHHOM HOpAfKe (CHagaTa, HAIPHMED, JeBoe Hao0pa-
jReHIe, 3aTeM — IIpaBoe).

1A crepeockomiidecKoll ¢heMKH HPHTOAHBI TAK:Ke amma-
paTHl, B KOTOPHIX HCHOJb3yeTCS POIHKOBaAg (POTOMTEHKA MH-
punoil 60 mn, HanpmMep KaMepa «Jliofnreany.

CroesKy 3Tol KaMepoil MO;KHO NPOH3BOAATH KaK HA TAapal-
JAeJbHBIX OCAX, TaK I ¢ BX XKomsepreunueil. Jlasa storo Ha Ma-
THPOBAHHYI0 YACTh JMYUBl HAHOCAT OPHEHTHD B BHJe BepTi-
KaabpHoro mmrTpixa. Hpu cheMre mepBoro mao0paskeHIs 3aMe-
4a10T TOT OGBOKT HAH €r0 9acih, B INIOCKOCTH KOTOPOTO
OCYUIECTBIACTCA KOHBEPIeHI{OA, H Hepe] CheMROI BTOPOTO
usofpaskeHud, OOCAe HepeBILKeHIsT KaMepsl HAa COOTBET-
CTBYIOIIEE paccroxnne' NOBOPAYUBAIOT €€ [0 corman;enuﬁ
MTpHUXa ¢ OTMEIeHHOI 9acThi0 OO BEKTA.

CrepeocreMka aByMs anmnaparaMn, CTepeccbeMKy ABILRY-
muxcsa 06BEKTOB MOSKHO HPON3BOJAHTE ABYMS OOBRIMHBIMH (ho-
toaumapatamu. ;A 9TOro mX ycraHaBAHBRIOT HA OXHON miio-
niagre 1 06eCmedHBaOT CIHXPOHHYI0 pabory o00mX alnapa-
toB (puc. 49). Iliomanky HamesHO YRPOILIAWT HA MWTATHBC,
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ofecrevliBaloOLieM MOJAHYI YCTOHUHBOCTH H HELOJBI/RHOCTD
amnaparos npH cheMre. IlepBrIM I 00s3aTe IbHBIM TPeGOBaHI-
€M, IPeThABRIACMEIM K alllapaTaM, ABIAeTcA HX HOTHOE TOK-
[eCTBO MO THOY, KOHCTPYKINI H OGHLERTIBAM.

AnmapaTel He00XOZHMO OCHACTHTB IIPIICHOCOGICHMEM,
ofecneunBaomuyM CHHXPOHHOCTH AeHCTBHA HX 3aTBOPOB IpH
sKRcnoHnposannd. TawkuM mprcmocodIeHHeM  MoskeT GbHITH
KIeMMa, B KOTOPYH 3a/KHMAlOT IIYCKOBbIE KHOMKH TPOCHKOB
oGoux anmaparoB. s yecTaEOBKI amiapaTon MOKeT OBITH H3-
. . g R TOTOBIEHA TIOIMAIKA KaK
: ¢ MOCTOSIHHBIM, TaKk H C
mepeMeHHBIM §a3IcoM.

Ciaeayer mpHHATL Bo
BHUMaHIEe, YTO MIHH-
MATBHO BO3MO/KHAA Be-
JmunHa Gasica IpH Iic-
Puc. 49. OSmmit Bny mrTaTnBHON mmo- HOIB30BANINM JBYX aira-
HAagKI A8 cTepeodOTOCHEMOR ABYMA PATOB  O0VC/I0BIHBAETCA

doToanmapara HX BHEIIHHMH rabapurta-

v, Hanpuwmep, upnm

cpeMke aymsa anmapatayn ®O3]1, ycraHOBIeHHBIMH pAOM

BIVIOTHYIO [PYr K ApPYry, BeanumHa Gasmca coctaBnt 130 v,
T. e. BABoe GoJbmie HOPMaIbHOTO,

ITyTey mpuMeHeHNs Pa3THYHBIX HAcaJOK MO/RHO, KOHET-
HO, YMeIBIINTh CHEMOTHBII §asic I MPH CheMKe CIBOCHHBIMIT
anmapataMH, OfHAKO 3TO HPHBEIET K OIPeICIeHHBIM Heyao0-
CTBAM, PEe3KO CHILGKAMILNM IPEeNMYIecTBa 9TOro crocoba me-
pex ApYyTHMH,

Basncwr mopaaka 130 m#x 1 BRI HCIOIB3YIOT B OCHOBHOM
ITTsT CTePEOCBEeMOK YIAMeHHBIX TIPEIMEeTOB.

IIpasaa, ecam BocmoxassoBaThest aBYMs (oTOATIIApaTaMIT
«Yaiixa-1I», B KoTOpBIX Kanp BepTHRaIBHBI (24X 18 M)
IPI FOPA30HTATRHOM HOJOREHHI anlapara W pasdMecTHTb
9TH annapatel BePTUKATLHO, TO MBI IOJIY4YHM CTepeomapy i3
ABYX FOPH30OHTAXBHLIX Kampo 18X 24 mm. Ilpm stom Gasme
6y1er 3sHAUMTEABHO MEHbINe, B IpejeJax oKo1o 70 am.

Mo:xHo TakAe CMOHTHPOBATH cTepeooToaNnapaT H3 JABYX
annapatos «Hmes-Bera». B sxypuaze «Hayka m swnsmby 3a
1968 r. Ne 4 (ctp. 98) aBropom B. Humiemern npusoanres moa-
po0Hoe ommcaHie anmapara «Bera-crepeo», cMORTHpOBaHHO-
ro 3 AByx ¢oroannaparos «Kues-Bera» mau «Bera-2». Onna-
KO HAJO OTMETHTh, UTO H3-3a HESHAYATEABHBIX pa3sMepoB
CTepeoKajpa Heab3sd MOJIVUHTH BBICOKOLO KAUECTBA CTEpeo-

acdderTa.
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leI CheMRAX IIEUGXO;}II)IO ciIeJuTnL 3a O;IHHHK()B('H"I ycra-
HOBROIT 00BERTHBOB HAa PE3ROCTH, 3a MIadyparMoii I CKOPOCTHIO
3aTBOopoB. Ilpit Soapmmux Oasmcax C€TEPeOCHEMRY Neaecoosd-
PasHoO HPOM3BOINTH ¢ KOHBepreHimeil ontudecknx oceil. Ilpu
HCIIOIB30BAHAN YCTAHOBKA H3 JABYX KaMep Haj0 HPHHATH BO
"BHITMAaHIHe, 94TO IpaBoe U JeBoe H300pa:ReHHsA Kakaoil cTepeo-
napel OyAyT pasMemeHs! Ha pasHbix (QoromrenKax. 310 00s-
3bIBaeT K NMPOBeJeHMI0 mpomecca oO6paGoTHII H Ie4aTd CHATOTO
MaTepHaia TAaKHM 00pa3oM, 4TOOLI MOJYYEHHBIE CHHMKH IO
BeeM goTorpadueckinM croficTBaM OBIIA OIHHAKOBBIMI.

[ GeIcTporo ONO3HABAHIA IPABBIX H JIeBBIX H300paske-
giii Ha KOHIAX ILTeHOK mepe; CheMKOH Mode3Ho cIeJaTh Ofii-
HAKOBBIE IMOMETRH.

Coemra crepeodoroannapaTom. OCHOBHBEIM HpeHEMyIIecT-
BOM crepeodoToanmapara SBISETCH BO3MOKHOCTHL OTHOBpe-
MeHAOH (HKcamuHn 7ABYX H300paskeHuil CHHMAaeMOro o0beKTa
(cTepeomapsl) H BO3MOJKHOCTB C¢heMKH OOBEKTOB, Eaxojfd-
NIHXCA B ABH/KEHHH. :

Bo BpeMsa c¢beMKH HY/RHO CI€AHTH 3a TeM, 4ToOB! m3o00pa-
HeHIA 00beKTOB, PACHOTOKEHHBIX HA PAa3JHYHBIX PAacCTOsI-
HIAX OT anmnapaTa, OLLTH B JOCTATOUHOH Mepe Pe3KHMH, NpH
3TOM PE3KOCTh H300pasKeHini He J0MKHA 3aMeTHO yOBIBATE IO
I0TI0 Kajpa oT ImeHTpa K Kpaloo.

Hostoymy npu crepeodorocbemMrax Heodxomnmo pnadpar-
MHPOBAThL OOBEKTIBLI A VBEIMUEHIA TIYOHHBI PE3KO H300-
paraemoro mpocTpaHeTBa. Tak Kak cremedb Pe3KoCTH meped-
Hero mada B CTEPEOCHHMKe HON/KHA OBITh BBICOKOI, HE0GX0-
anMo o0pamarth Goablioe BHHMAaHHe Ha TOYHOCTH HABOJKIH
00BEKTHBOB HA PE3KOCTh M YCTAHOBKY HY:RHOH mamadparMsi B
3aBHACHMOCTII 0T IOCTaBIeH!OIl 3amadi.

CrepeodoroanmapaTel OCHAMAKICH CHEIHANBHO 1M0J0G-
PAHHBIMI TapaMu OO'BEKTHBOB ¢ PABHBIMI (DOKYCHBIMN pac-
CTOAHIAMI, TTMEIOT CHAPEeHHBIE MEeXAHM3MBI A OXHOBPEMEeH-
Hofl HaBOZKH OOBEKTIBOB HA Pe3KOCTh ¢ O0meH MmKaToi a5
nx gmadparmnpopanisa. ChnapeHHble yCTpolicTBa 3aTBOPOB
AAaI0T BO3MOKHOCTHL OJHOBPEMEHHO W OTHHAKOBO DKCIOHHPO-
BaTh 05a CHOMKa JJIA MOJIYIeHI OINHAKOBEIX IO HIOTHOCTIL
Il KORTpacTy H3oOpaskeruil enepeonapsl. Haamwane mocrosuuo-
ro 6asica cbeMKNn B cTepeodoroanmapate OGBUHO HO3BOASET
BOCTIPON3BOANTEL CaMBIe PA3HOOOpasHble OO0BEKTHL,

Onnako 718 HEKOTOPHIX CTePEOCHHMKOB MMOCTOAHHEIN Gasnc
cpeMrn HempmeymiaeM. Ho Tak RKar npi cbeMKaxX HaHpPOBBIX
CileH # meiizaskell TAyO0HHA CHIIMAEMOro O0O0hLeKTIa dallleé BCEero
VKIajpiBaeTca B mpegerax ot 3 g0 12—15 a, To MOEHO cun-
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Tath Gasme, papupiii 63—065 ay, 118 JOONTETILCKHX CTEpPCo-
CBHEMOK BHOJHE JIOCTATOUHEIM.

B Tex caywasax, xorga Tpefyercsa CheMEA ¢ YBEIHICHHLIM
Oazmcom (HampuMep, HEMOIBM/KIBIX yjaTeHHBIX OOBEKTIOB),
HY:RHO IIPI CHEMKe CTepeonapnl IIO0YepeiH0 IMepeKphIBATh
O0GBeRTHBEL ¢ IepeJBILKeHHeM BCETO ammapata Iepej BTopoil
3RCTIO3NIHeH Ha BEIMYRHY, COOTBETCTBYONIYIO YBEINUCHIOMY
fasncy.

Ecau B crepeodotoannaparte mpeayCMOTPEHO BLIABIKEHIIE
O00BEeRTIBHOTO B.J0KA ¢ TAKIM DPACHETOM, YTOOLI MO/KHO OBLIO
NpOU3BOJHTL  MAKPOCBEMKY, TO
vMeybmieHne Gasmca Jo Tpebye-
MBIX IIPEIeJI0B MO/KeT WPOH3BO-
AATLCA IIOCIEIOBATENBHON CHOM-
KOIl OTAEABHLIX RAJPOB € COOTBET-
CTBYIOINNM TepeIBHAEHIIEM BCEro
anmapaTta repej BTOPOil dRCIIO3H-
nieli.

Brimycraemsill - npoMbIiiien-
HOCTBIO CTepeocKomIgeckiit oTo-
armapar  «Cnyrtasg» (puc. 50)

Puc. 30. Crepeodhoroan- paccyHTaH Ha IpHMEHEHHe KaTy-
napar «CryTniky nreuHoli WIeHKN HmmpHHOH 6 ca.
@opyar  cHamxor  GX6  cxr.

Ha naenke KasRT0il KATYUIKI MO;ReT OBITh CHATO MECTh CTEPeOo-
nap. Kopnyc anmapata BBIIOAHeH H3 ILIacTMaccebl. Ammapar
ocHallleH ABYyMA  o0BerTHBaMu-aHacTHTMatamm  T-35 ¢
f=75 mm m oTHocHTenpHpIMH oTBepcTuaMi 1:4. baame
oobertupop 63 miu. Hapoagka Ha pe3RocTh OCyLIecTBIAeTCH
(hoKyCHpPOBROIT BH3HPHOTO OGBEKTHBA, COEAMHEHHOro ¢ 00OH-
MU CHLeMOUHBIMH o0beKTHBaMH 3y0uaTtoil mepepadeil. Bmamp-
HLHT O0BEKTHB HAXOJUTCA B MEHTpPe TepeiHeil JOCKH, MEAIY
00'LeKTIIBAMII, HECKOAbRO BHII? HX o0meil TopH3oHTAIRHOI
octt, OO0BeKTHRE HMEIOT HeHTPaNbHBIe 3aTBOPHI, padoTaomiie
co cropocTAMH /15, /30, 6o, /125 cex W puHTeNBHON BHIZEpIK-
Koil ¢ OgHOBpeMeHHBIM feficTBHeM [IA 000IX OGBEKTIHBOB.

CrepeodoToanmnapaT OCHAIEH aBTOCIYCHOM, IPHBOJZAINIIM
B meiicTBre 3aTBOp Yepes 7—12 cer mocide ero BRIOUERNHA, a
TaK;Ke CITHXPOKOHTAKTOM [UISL CHEMOK C NMIIYABCHBIMII JaM-
MaMH H JaMOAMH-BCOLUTIRAMI.

OtcyTrcTHe B anmapaTe GIOKHPOBKI MEKIY MCXaHN3MaMH
3aTBOpa H IepeBoja I[NMeHKH Ha ¢IeJyOINi Kaap Aaer
BO3MOKHOCTL MOJIYYaTh OANHOUHBIE CHIOMKH, TIDHKpHIBag
TpH 3TOM BTOPOHl OOBEKTHB KpBHIMIKOIL.
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Bee maBecTHBIe cxXeMul ABYX0GbeKTHBHBIX crepeodOToal-
napaToB HO3BOIAIT HOJYYATh Ha IVIEHKe He cTepeomapy, a
[CeRIONAPY, B KOTOPOI M300paskeHNs AT JEBOT0 H HPaBoTO
r1asa ImepeMeleHbl, M03TOMY H IPH HPOCMOTPE MX B CTEpeo-
CRoTIe co3jaerca BiedaTiaeHne obpatHoro peabeda. UTodn H3-
fesxaTh 9TOTO, HONYYEHHBIE KaJpPH HY/RHO IEpecTaBlIfaTh
MECTAMH HINM NPHMEHATH CAOKHYIO ¢XeMy NDPH HX HedaTaHHi
Ha OJHY ILTEeHRY, YTO B JIOGHTEIBCKON HPAKTHKE - CeIaTh
1pyano, Jlemaancs TOUBITRH OYyTeM YCIOKHEHAS CXeMEI
annapaTa HONYYHTH Ha IJIeHKe He MCEBJ0Napy, a crepeomapy.

B wactmoctn, B [I'eprmanckoft
JemvorpaTtnueckoit Pecnybanke Ooin
pazpaboTaH crepeodoToanmapaT
«Belplasca» ¢ pasmepoyM Kajpa
24 % 30 ma (pmc. 51), nHo3BoasAIO-
WHii HOIy4aTh Ha ILIEHRE CTepeo-
napy. IlpaBga, pis ocyn[ecTBIeHNHA
¢HeMKH B300paiReHHl ¢ TaKIM pac-
I00/KeHIeM KaJpoB Ha IUteHKe Tpe- Puc. 51. OOmail Brg cre-
foBadoch B MeXaHW3Me amiaparta peo@oroarinapara «Belp-
IPeyCMOTPeTs BO3MOMKHOCTH Hepe- aseay
MeUjeHHS HJAEHKH TO Ha OJHH, TO HA
TpH Kajpa.

B crepeomaboparopun HHUHKOW mno upegnosmennio
J1. ArumagrmHoli 611 paspabotan H uarorosleH A. COKOIOBBIM
dRCTIEPMMEHTATBHBIH obpaser crepeodoroamnapara, paccyi-
TaHHOTO0 Ha 35-a3 miaeHKY ¢ dopmatoMm Kagpa 24X30 »u.

Huuonnehka
Puc. 52. Cxema mpoaBuiKeHHA Prc. 33. Crepeodoroarnapar
maeHkH B cTepeodoToammapare HUROH

HHR®H ¢ ragpoy 24X30 mx
&3



Ha prc. 52 norasada cxema TNpoaBI:KeHNA ILTHKII B amla-
pate. Ha pne. 53 — oSuinit Bup storo anumapara.

Raxk Buano m3 pnc. 52 u 53, ncmoab3oBanile 3epKaTBHOTO
OTpaskeHHs OpH TPOXOJKJAEHIH ILIeHKH HeTIell ofecmedmsaet
BO3MO/RHOCTD IIOIYUEHHS CPasy B HeraTHBe CTepPeocKoImde-
CKOIl mapel H3o0pasKeHmii.

HaoOpasmenusa crepeomapsl Ha IIeHKe (puc. 54) pacmo:aa-
FalTCA HOCIeJ0BaTeIbHO Yepe3 OJHO H depe3 Tpu maobpa-
JREHHA, 9T0 IPHBOINT K HeoOXOIIMOCTIH NepeRIsKeH s IIeH-
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Puc. 54. Pacnomosienne cTepeoraipos paaMepoM 24X30 mx Ha 35-wx
ieHKe

KH B alnapaTe TawkKe CHAYaJla Ha OJWH, a 3aTeM Ha TpH
Kajpa.

B cayuae menons3oBanns mpu cheMke obparmaeMoil mieH-
KII MO/KHO cpa3y mocae ee o6padoTkn, Ge3 paspesanus ® mepe-
CTRHOBKI H300pajkeHnii cTepeonapsl, HAAIIIATE B CTEPEOCKO-
e cTepeocKomnYecKnit 3deKT. :

ARaTH3 Ka;IPoB, MOIYIEHHBIX ¢ TOMOWIBIO BTOTO amiiapara,
N0Ra3a’d, YTO0 CYHIECTBYeT BO3MOKHOCTL  HPAKTHYECKOTO
HCIOAL30BAHMA  ONHCAaHHOIT cXeMBl cTepeodoToanmaparta,
HEeCMOTPA HA PsAJ TPYAHOCTeH IPOH3BOACTBEHHOTO T BKCILTVA-
TaNHOHHOTO XapaKrepa (CIOKHOCTH B MOJAVYEHAN Aybaeil, we-
00513aTeTRHOCTE COXPAHEHHs NMOPANKA KAIDPOB IPH CHEMKe W
IpH paccMaTPABAHIIN, MPAMEHEHAe MeT.IH PA 3apATKe I T. 1T.).

B crepeomaGopatopen HUK®W (B. Wsanos, A. Jlesnar-
ToH, A. CokonoB) GbLT Takske pPa3padOTaH H HATOTORIEH PKCIE-
PIMEHTAIBHEI o0pasen cTepeodoToanIapaTa ¢ IPHMEHEHHEM
35-xux memepdopuposannofi mrenkn (puc. 53). Ipovenemite
Hemep(HOpHPOBAHHON ILIeHKH TOTpeGoBATO0  CHEmuATLHOTO
MeXaHH3Ma J1A ee DPOTAIMBAaHUA B ammapare.

Has upotaruBanns HenepdoOpHPOBAHHON TLTCHKN GbIT pas-
paloTaH MeXamH3M, NPHHNONNNATEHO OTIMIHBIA OT CyTHECT-
Bylomux (e prc. 55). OcHoBHBIE 4acTH MexaHu3Ma pacmoTo-
"ReHB! Ha TIpaBol cTopoHe ammapara. Ha nyTe xoxa miaenky
npeIycMoTpen cBOGOTHO Bpamamuiiica peanHosbill Badnk 6,
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Ha OCH KOTOPOro yKpellleHa mecTepHs 9. [lBa 000poTa BaIHKa
COOTBETCTBYIOT HPOTATHBAHHIO INIEHKH Ha OAHH JfHar, T. e.
Ha TIHHY, HeoGXoguMylo A pasMelleHys o HOil CTepeonapst.

Yro6bl IiieHKa HA HPHEeMHOH KAaTyHIKe He PACKPY4HBAIACS,
TpeycMOTPEHO CHeNHaTbHOe CTONOPAN(ee yCTPOHCTBO, 61aro-
Japa KOTOPOMY BpallleHiie ee BO3MOJKHO TOIBKO B OJHY IIpa-
BYIO CTODOHY. :

puanun paGoThl TPAaHCHOPTHPYMOIEro MeXaHH3Ma 3a-
KII09aeTCA B CIeIyIOIIeM.

IIpn moBopoTe TOAOBKH IEPEMOTKH 12 maenka, HAXOAA-

' Mneuxa

- 155

Puc. 55. Cxexma ctepeodoroannapata HHK®H ans memepdopupo-
BaHHOK 35-Mx OJeHRKH ¢ KaapoM 33X54 mu

niascsA B cTaHHapTHON Kaccere I, mpoXomuT wepe3 HIbLMOBBII
KaHajd, mpeAcTaBagomuit coboil nse Kaxposble paMrH 2 C
ABYMS NDPIENMHBIMA cToMHKavMu 3 u 4, ornbaeT mepHbi Ba-
Juk 6 M HaMaTbIBaeTcA Ha IpueMHyw Katymiry II. Tak Kak
mecTepaa I4 mMmeer BiBoe Goiblllee KOIMIECTBO 3yOmoB, He-
sKean mecTepHs I3, To mpH mepejBH:AKEHHI! IVIEHKH Ha Tpe-
fyeMylo annuy wmectepHsa J4 moBopaduHBaeTcA TOJBLKO OHH
pa3, YTo MO3BOJSAET aBTOMATH3HPOBATH NEPe3apAAKy IAeHRI.
Yr00s epeMOTaTh WIEHKY AJAA DKCIOHUDOBAHUA CAeIyIOMIe-
ro Kajpa, Hajo TPHTONHATH KBEPXY JeBEHIl KoHer peryara 8,
KOTODBIH Tox JeficTBHeM TpyxHHB J0 moBOpadHBaeTCA B
KpaiiHee JeBoe WONOKEHHEe H BEIXOINT H3 3aHeIldeHHT ¢ Xpa-
HOBBIM KoecoM 7. B Kpaiftmem mpaBoM mOI0:KeHHH peraar 8
yaepmusaerca yuopoMm 9.

Ilo cBomM pasMepaM ciepeodoToanmmapar aia Hemepdopi-
pOBaHHOM ILTEHKH MOMKHO OTHECTH K MaTo(opMaTHRIM IOpTa-
THBHEIM amnmapaTtaM.

B nsrotoBIeEHoM 00pasiie anmapara OBITH HCHOIB30BAHELL
00beKTHBH ¢ (PoRycHBIM paccToanmeyM 62 mu. [loctaTtouro BHI-
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COKOe KauecTBO H300paskemii, cHATHIX Ha 35-uM memepdopm-
POBaHHOW NJIeHKE, HOATBEPAHIO GOMBUIYIO Ne1ecoobpa3HOCT
HCTOIb30BAHNA BTHX 00HEKTIBOB KaK 1A TOOHTETBCKUX, TaK
H 0JIA CHeNAadbHEIX IeTei.

o

TE W

Pnc. 56. CpaBHeBMe CHHMEOB OJHOIO W TOTO iKe 00bexra,

IoJAydeHHHX Ha 35-u% mepdopmpoBaHHoil T HenepdopH-

POBaHHOH IJIeHKaX, OTHeYaTaHHHIX ¢ OfHUM H TeM jKe
yBejimdeHAEeM

Ha puc. 56 pas comoctaBmenns dopmaton Kagpa 24X 36
n 32X 54 MM NpeCcTaBACHBI CHAMRI OIHOTO W TOrO e CIoKe-
1a. OfUH U3 3THX CHIOMKOB CHeIaH MaToopMATHEIM annapa-
TOM ¢ WCHOTh30BaHMeM HepPOPHPOBAHHOK 35-uu ILIeHKH,
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Apyroil — ctepeooToamiiapaToM ¢ HCI0Jdb30BAHUEM  HeTEp-
(popmpoBannoii 33-av micuru- OGa cHIMEa OTHEYaTadBl ¢
OFHUM YBeJAHMIEHHEM.

Cwenka co crepeoHacadroli. [l nodydueHHs CTePLOCKOII-
qyecknx Qororpaduit Moser OBITH IHCIOIB30BAH  OOBIYHBII
0000 bERTHBHBIT (PoTOAmNapaT €O CIeNHAAbHOR HacaIKOM.
B aToy cayuae pasjeseniie m300paskeHItil cTepeonapsl Ipoi3-
BOJHTCA TPH TOMOMIH 3epKaT HApY/KHOTO cepefpeHHs HIN
npusyM, Hoatomy Hacagru OBIBAIOT 3ePRATBHBIMA II IIpPH3MA-
TITCCKH MIT. _ :

3epraibHbic HACAZKH TIPIMEHAIOTICA peiKo, TaK KaK OHII
IPOMO3IKI, cepedpenmne HAPYAIHOTO CA0A 3ePRAT HelpodHoe,

Puc, 57. CxeMa mpm3aMaTive- Puc. 58, O6muit Bny oToamnma-
cKoit Hacajkn . paTa ¢ mpH3MaTnyeckoil Hacaj-
KO

KpoMe Toro, TpeSyioT ycTaHOBRKH anmaparta mof yriom 90°
cHHMaeMoOMy O0TLeKTY HIH BBeJEHHsA IOMOJHUTENbNION oTpa-
JKalonieil MOBePXHOCTA H T. . '

B cBsasu ¢ stoM manfoxnbmiee pacipocTpaHeHiie MOJYIRIN
npu3MaTHueckne Bacagri (pic. 57). OHU BHIOYCKAMNCH TOAb-
KO R MajoOpMAaTHBIM annapartaM, HampHMep K anmapataMm
«3opruity, «Hues» u gp. : :

Crepeonacara K amnnapartaM («30pKHil», «30pKmii-2»,
«3oprnit-C» u «3opruit-2C», pne. 5H8) mnpepmasnavaercs
K MCHOAL30BaHNIO IpH o0BeKTHRax «Muaycrap-22» (f=5 cu,
1:3,5) n «Muaycrap-50» (f=35 ex, 1:3,5), RoTOpBIMI oOCHA-
MAKTCa 9TH KaMepHl.

OntHveckas 9acTh Haca;KH COCTOHT H3 [BYX OAMHAKOBBLIX
CIIMMETPHYHO PACIOJOKeHHBIX OPH3M, IPH TOMOMHA KOTOPHIX
Ha IJIEHKE BOCIIPOH3BOJATCA jABAa H300pasKeHHA CHHMAEMOTo
00beKTa ¢ OBYX TOYeK 3peHHA., TaK KaK pacCToAlHe Mesk1y
OeHTpaMI BXOJAHHIX OTBEPCTHH MpPH3M paBrHO 65 MM, TO H CTe-
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peodasue npn CheMEaX ¢ 3TON Hacagroii pasen 65 av. O6a
H300pa/Kenud, BOCHPON3BOJHMbIE NIPH IIOMOIIH CTepeoHacal-
KII pacuosaraloTCsA Ha IUTeHKe PAJOM B Ipefernax MOJA HOp-
MaabHOro Kajpa 24X 36 mx. Pasmep raskmoro mao0paskenus
23 My mo Beptnkanu u 16 mm mo TopnaoHTANH.

Ilpn cTepeocheMKax KaMepy yCTaHABINBAOT JUINHHOI
cTopoHoIi mo ropusoHTasn. CrepeoHacagka (pmc. 59) coctonmt
H3 IBYX YacTeil; Kopnyca ¢ natpyOroM J, KpeIMIKN 2 H KPOHIU-
TefiHa 3. B ropmyce pasyemgenst mpusmbl. C mepeiHeit cTo-
POHBI OH 3aKDPHIT KPHIIIKOl ¢ ABYMSA OTBEPCTHAMH, SBIAIOUIH-

Puc. 59. IpusmaTadecras
Hacajgra Tedb I8 cTepeo-
CHEMOK ¢ IrpHaMa-

THYECKOH Hacairoil

MHCA BXOAHBIMH OKHaMH cTepeoHacaakd. Kpomwreitn § coemqu-
HeH C KOPIYCOM M HMeeT B OCHOBaHWH BUHT 4 C pe3n0oil mis
KpelaeHus Bacajgkm Ha oToammrapare.

Jl1s ompejesenns rpaHHI MOAA CHEMKH, YMEHBIIAOIIETo-
Cs1 HPH HCHOJb30BAaHHH CTEPEOHACAKH, CAYARHT CHOIHATLHBI
BH;IONCKATedb, YKpeNAsgeMblit B KiemMe ¢oroamnmapara. Bi-
HOHCKATEJIb COCTONT H3 00BEKTHBA H ORYJIAPA, 3aKAIOYCHHEIX B
TpyOKy I (puc. 60), ykpemiennyio na T-oGpasmoli moactas-
Ke 2, cay;Kamieil s KpeIIeHHsA BHJONCKATEIS B KIeMMe HA
anmapare. Ilepeprssa gacts TpyOKI HMeer mATOK 3 ¢ mpaMe-
YTOTBHBIM OTBEPCTHCM, OTPaHHYMBAIOMIAM IOde Kajgpa eTe-
PeoHacaaxi,

Hanmenrmee paccrosmme, ¢ KoTOPOro MOMKHO IPOR3BOAATE
cheMRy  doToamnapaToM «30pEmit»y Cco cTepeoHacag-
koit,— 1,5 . .

Crepeonacanka k oroanmapaty «IKmes» (pme. 61) cocto-
HT H3 1ByX 06:10K0B: 610Ka 0GBLEKTHBOB a W 6:10Ka mpisv 6.
ITH 0I0KH COEIMHAIOTCA MERIY COGOIl CHOMHAIBHBIM 3aMKOM
I 3amIedKoil 6, HaxoAAmeiicad B NPU3MATHYIECKOM GiaoKe. Baok
00BEKTHBOB COCTONT H3 JIBYX OJMHAKOBBIX 06HekTHBOB «MHAy-
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CTap». pacTOI0ReIHBIX PSAJOM B ofeil onpase # mpeJHa3Ha-
YCHHEIX 15 CBEMKH COOTBETCTBEHHO NPAaBOTO H II€BOTO T300-
pakennii. Pasmep kaapa 24X 36 ax. Ha smemmeit CTOpoOHE
0:10Ka HMMeeTes PHCHOCODIeHITe TS ORHOBPEMEHHO{ HABOTKIT
Ha Pe3ROCTh 10 IIKAJMe PacCToAHNIl o000nX OOBeKTHBOB
(¢ Aa1pROMepOM anmapata 670K He CONpPAMKEH). HAnadparsu-
poBanne O0LEKTHBOB B GI0Ke NPOH3BOTHTCH OJHOBPEMEHHO
BpallenueM KOJIBHMA 10 TIKaTIe
anadpars, Takke obuieil a1 06o-
OxX 09BeKTIIBOB. 7

B nepeaueii gacTi 610Ka MOMK- 4
HO YCTAHABANBATH OOWWIl 7404 §
ABYX  O0DBeKTHBOB CBCTOQHILT].
IIpnsyarnuecsnit 610w 6 cocro-
HT H3 KOPIIYCA ¢ IBYMS NPIH3MAMI
COOTBETCTBEHHO T KayREOTO 005~
erTnBa. Paccrosnme Moy nent- o
PaMIT BXOIHIX Tpameit, T. e. Gasiic PI:;» 6(:16 g%;%%z‘;g;;oéhn'
cTepecHacagky, pasenm 865 mar.

ITpn creMEax Ha MadwBIX paccTof- :
HisIX (MeHee 2 M) MOKHO IPOM3ZBOMIITH CTEPEOCHEMKH ¢ O
HIM 6A0K0M 00BEKTHBOB, 0e3 NpI3MAaTHIECKOLO.

Pasmeper Rammoro ®ms gsyx maofpaskeHnii, CHATHX Ha
n1exke, 6yayt: 16 av — mo ropusontamt B 24 My — 10 Bep-
TITRASIH. '

Ilpn cwveMkax ¢ HacaakaMm BpeMsa DKCHOHNPOBAHHA cie-
AYeT YBeIHWYHBATH IIPIMCDHO B fBa pasa N0 CPABHEHN ¢
ofbrunoit chemkoll Ges macagox. Kpome Toro, mpir chemie
doToanuapaToy co crepeomacangkofi WIOmMATIs Kagpa I yrodi
nzobpaskenns ofbeRTHBA I13-32 Pas3MeNmEHHs 06ouX n3obpa-
JREHNI cTepeolapsl Ha MIOMAMH OJHOTO KAJpa YMeHbIIAKTCH
BABOE. ‘

HpuseHenue emepeocroniiu
U CMEPeoCKONUYECKUT NPUCOPOE

B nactosuiee BpeMsa cTepeocKONMUCCKMIT METOM, KAK METO/
3PUTEJIRHOTO BOCHPHATHA TPeXMEPHOCTH OKPY/KAOMHX IIpe]-
METOB H NPOCTPAHCTBA, YCHEIIHO IPHMEHSAETCA B PasiHuHBIX
001acTAX HAYKH, TeXHHKH, HCKYCCTBA; B YACTHOCTH B BHOMO-
THH, MeJNNiHe, MHHCPAJOTHH, KpHCTa1Iorpadnan B KpHCTAaI-
Topu3NRe, ACTPOHOMMIE, HCCIETOBAHNI KOCMOCA 1T KOCMITUe-
CRHX TeJ, BOGHHOM gele, adpooToCheMEe, CTPONTeIBCTBE,
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APXHTCRTYpe, CRYJABNTYPe, Haydnoili m J0OHTCABCKOIT ¢oTo-
rpachus m RuHeMarorpadmm.

B 6uoaorum, racrogori, $UAHOTOTHHM FAM  paccMaTpi-
BaHHUSA OTJAILHBLIN KIETOR H EX TacTell, a TawKe MOBEPXHOCTIE
ILIH CPe30B JKIBOTHHIX II PacTUTCIBLALIN TRaHell, ocofenuo
OpI BCCTeIOBAHINT TATOJIOT0-aHATOMIMOCKAX ABICHNI, ouels
YacTo HpUMEHSeTCA ONHORYAApHbIT  MuHRpockon, OH nped-
CTaBJIACT COGOI MHEPOCKON ¢ ABYMS OKYJAPAMI, JarOIiLMI
BO3MOHOCTL pAcCMATPHBATh Taobpareniie o0BeKTa Cpasy
cCOTMH TIa3aMI, UT0 O9eHb BARHO, TaK Kar MO3BOIHET YJI0-
BITH 00jiee TOHKHUE OTTEHKI B APKOCTO U I{BCTIE H B TO ke
epexMa MeHee yroymuteasno. Cayoe raasHoe To, 4T0 paccMat-
pupamire ofOHMI IJA3aMI JeTaeT BOCHPHATIC 00 BEeMHEIM,
OTYEeTANBEIM, ¢ XOPOMIo BIIMMOIT dopMol 00heRTa. :

Ocofenio merien CUHOKYJISAPHENT MIKRPOCKON B KpHcTa-
Jdorpadun, Tak Kak IO3BOAAET CIIETNTh 3a R3MeHeHiey dop-
MBI KPHCTATIOB B NPOLECCE TIX POCTA.

YiKe mamHO AA OTHOCHTEIBHO TOTHOIO HM3MEDEHEA ILTHH
NTH CpaBUeHHs OTPe3LOB OPUMCHAIT 00BRHBIT MOHORYISD-
HBHT KoMmapaTop. B HeaaBHee BpeMs moayuni pacupocTpaxe-
ane Ooiee coBepHIeHHBIH Tpulop —CTepeOKoOMIapa-
TOD. OH mpejHasHaveH i CPABHEHUA IOYTH OJMHAKOBBIX
monpameﬁmz € IeILIC BEIACHEHNA WMCIOMIMXCA B HUX pasii-
anii, HanpAMep JJIA CPARHEHIA ABYX CHHMKOR C OIHOT0O H TOTO
Ae YUACTRA 3BE3IHOTO Heda. )

Ha6monemie s CTepeoKoMIapaTope NPOUBBOAUTCA 00OIMIL
rias’aMH, OpayeM KaskApll riaas PACCMATPUBALT TOABKO OfHY
(i)OTorpa(brmecm'o TNIAACTHHKY C nooopa/{ceHnD\I Haactnnru
YCTAHABITHMBAIOL TAKIM 00pa3oM, - g100Ll H30HpaKeniy HeCMo-
CTHBIINXCA GOBOKTOB COBIAJAN M OLPENGATIN HEKOTOPYIO
miockocTh. Torja cMmectuBmimecs OGDORTLI, ZaHHMAIOIMUe
pasHoe MOJOReMe HA O0SHX IAACTHHHKAX, OKAKYICH BBHICTY-
NAOTUMY BIIePe Bl Hazad 1o CPABHEHIIO ¢ OCHOBHOII [10-
CROCTBIO. :

Cmpeor\o.‘mapamp HO3BCAACT ACTPOHOMAM HAXONITH MA-
Able ILTAHETHI, TePeMeHHbIC 3BE3II, YrOYHATL TPACKTOPITH
ABILRCHIS Hedecupix tea. Ha CTEPEOCKOITUCCRIY  CHINMEAX
neba, cIeAaNHNIX Yepes CHIbHLIH TeICCKOMH, VIRHETL RAKYTCA
BIICALIMII HA (POEe 3BC3THOTO Heba; I YTO 0COTEHHO HHTepec-
HO: TPIf 3TOM XOPOINO BRIHA HX Imapoodpasnas gopa.

Fpo‘m:mb paccTognug 0T 3errtH o MAaHeT W 3Re3AHBIX
cicTeM TpedyIor ¢heMKE ¢ GOABINAM CTEPEOCKOMNISCKIM (a-
arcont. 3a Taroft Gasuc Gepetcsa mepeMenieEne 3eM7TH B IIpo-
CIPAHCTBE 32 OHpeJIelCHHBIH MpOMeRYTOK Bpesmenn., Hampu-
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Mep, npu @ortorpadsipoamun CatypHa B Kauecrse 0a3uca
OBLT B3AT CYTOUHBHT Oy TL S, §aBHbrIi 1 700 000 &x.

CTOpf‘(‘}\OMHapaTOp mpuHOCHT (0ABOIYI0 TIOMB3Y TP pac-
mu@poBKe a:apmborocnmmos Hampmyep, Bo Bpema Oreuc-
CTBEHIOIl BOIHBI HPH IOMOLII CTEPEeoKoMIaparopa oOHapy-
JRUBAJIN 3aMACKIPOBAHHBIE OTHEBBIe TOURI Bpara, a B MIp-
HO@ BpeMsa ero ONpmMeusioT B Kaprorpadumil.

Howtopy Ttextingercix mayr @, B. [poGmmeny mpicyik-
Tena .leninicrag npevus B of1acTi Hayrin i texnurit 1970 ro-
1a sa pa3paBoTRy . BHeJpeuile VHUBEPCATLHBIX cTepeodio-
TOIPAMMeTPIiecKNX upulopoOB BRICOKOIO KIACCA TOTHOCTH 1T
co3JaHIs MO0 a3pooToCheMrAM TOHOrpadUIecKHX Rapt

OG1eMHOe BHeHIe TOMOIJIO CO3JATH CHENMHANLHBIN MIPI-
00p—cTepeoCKONMUYe KNI fAaTbHOMED. ITO JIIH-
Hag ABoHHag Tpy6a; B (PORAABHEIX HIOCKOCTAX O0BEKTIBOB
HOMEeMIeHB! CTCRIA, CHaGyKeHHBIe PAJOM HeGOIBIIHX MeTOH
ranHool0pasuoii ¢opie, HaI KOTODHIMH IOCTABIEHB! THCIA.
IJTH MOTKI DPEICTADIAIT JBA CTCPEOCKONIfUeCKITX H300paske-
HI(A 3HATKOB, PACHOINKCHHBIX B IPOCTPAHCTIBE Ha PA3THUYIBIX
paccrosAnsax ot Habaogamomero. Korga wadmwzatomnit obon-
Mt TJA3aMIT CMOTPHT 4epe3 MpuGop HA MeCTHOCTh, OH BHNT
YX0AAUHH BJadb PAJ 3MAYKOB, BUCAMUX  HA MECTHOCTDLIO.
Sayvedas, MeKIY KaKHMII 3HATRAMI JORIT ILTH ¢ KaKIM 3Had- -
ROM coBrajaeT HalawIaeMblit ¢OHERT, €pasy Ke onupeelsioT
pACCTOANIS 70 HEro. Onpeperenire PaCCTOAHIA TeM TodHee,
gedr Goabme 6aslc, T. e, PACCTOSTHIE MEK1y OOBORTHBAMI Ha
Ha ROHI@X TpyObL. B COBPeMEHHRIX AafpHoMepax 0aane JocTi-
TAeT HCCROABKRIX METPOB. : ‘

CrepeocKomnaecKuit AaIRHOMED THHPOKO TPHMEHSIOT HPIH
ToNorpapagecKix CheMEaX B TPYAHOAOCTYIIBIX MECTHOCTAX,
an OPORCIEHITIL CTPEADD \mpcwn apmmepnen I A pefe-

1S APYTAX 3a7a4.

Heonennymere yeayru crepeocnonmx | OKASBIBAET CTPOUTE-
astm. GueHp 9acto, A TOTO YTeGLI NpeIcTaBnTh cefe Kakoe-
71100 NPoEKTHPYEMOe 37anue It COOPY/RENTe, W3TOTORIAIOT
yvMOeHBIOHHEIe MAKRETHI MU MoJedn spamnil. Tar, maupiep,
OBLTIL €OB/iambl MaKeThl MOCKOBCKOTO MeTDPOIIOINTEHA.

Boasuioil HArIAIHOCTH MOYRHO ZOCTHTHYThH, €CIUH GePTEHH
I PHCYHRIH DPOERTHPYEMBIX ILTi PeKOHCTPYHPYeMBIX CTpON-
TeIBHAIX COOPY/KeHUIi H3r0TOBIATH W IOKA3BIBATL CTEPEOCKO-
miYeckll. B HeKOTODHIX CiIydasAax OFH MOTYT 3aMEHHTH JOpPOro-
cToANLHe 1f TPYAHOBLIIOMHIMEIE MOTETH H.IH MAKeTH.

UepTnrh T DPHCOBATDH CTEPEOCKONMUCCKUE T300parKeH s
HPOCTHIX TeoMeTpnyeckux uryp Hetpyauo. OAHAKO 3107168~
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JATE CTEPEOCKRONHUYCCRIIC TI300PAKEHI CIO/KHBIX COODYAREHIT
Tpyano. [Jaa obaerdeniisa a1oii padoTsl OLLTI paspadoTaHbl IT
NMOCTPOEHBI  ClequaIbHele NpHOOpH H  ammapaTil. IIpod.
C. C. Bpoxanenko u mayunste corpyxaurn II. J[. Ckopmos
u P. B. IlypuHcKas DOCTPOINIA OPHrHHAILHYIO ANNAPaTypy
A°1s1 POCOBAHNSA I BHIUEPUIBAHIIA CTEPEOCKOUIYECKIIX H300pa-
AeHnit ¢10RuLIX o6bekroB. VMir paspafoTama Mertogmka BEHI-
HOJHEHHS anmapaTaMi depre:keil 11 pucyuron. ITaroroBaen-
HBIT TARHM CTIOCOOOM TepTe:R Il PHCYHOR HarlA1Ho H mpa-
BILIBHO 1I€Pe/acT HPOCTPAHCTBCHHBIC (OPMBI 11 HATYPaThHBIC
pasiepsl H3y4aeMoro OUBeRTA.

Opurunanpneii npuéop A pHCOBAHHA cTepeomap OBLI
paspadoran B 1941 r. mo npegaoswennio [, llsapnmana. Ipn
HOMOIT BTOTO MpHOOpA MOMKHO Yepe3 KOINpoBalIbHYI OyMary
prcoBaTh cpasy ola crepeocKonnHuecknx maobpaseHnd. He-
00X0THMBIe MAPALIAKCHL CO3AAIOTCA COOTBETCTBYIOIMM CMe-
TeHHeM HIGRHOTQ PHCYHKA [0 OTHOIMEHHI) K BEPXHEMY.

A. IHpapuyamoy fpeasosmena Takse gpyras KOHCTPYKI{HS
crepeorpada, IO3BOJAKIMAA CO37aBaTh JBA CTEPEOCKOMIIUC-
CRHX H300pasKeHnd, PacHoIoKeHHBIX psatoM. IIpi aToM mate-
€TCA BO3MORHOCTH HPOBEPATHL CTepeocKonnueckmii sPdext B
nporecce paboThl Hag PICYHKOM CTEPEONapSI.

PucoBammEle cTepeocKonmmuecKme H300PAKEHHA MOKHO
OOJIYYHTh TakKe Ba cTepeomaHTorpade, paspaboran-
nosM B HUK®M H. A. Oscanuurosoit m A. I'. Bonrsuckm.

Crepeockonnueckie gepreskn HaiiayT Goee mupoKoe mpi-
MemNermie TP NPOeRTIPOBAHNIN 3AAHIIT T APYTHX aPXHTERTYp-
HBIX COOpY:KeHuil H maMartHnkos. Ilpm moMomm Takux cre-
PEOCKOMIYECKITX YepTeskell I PHCYHKOB ApXHTEKTOp, CKY.IbII-
TOp, CTPONTETh MOTYT YBH/IETh B 00beMHOI hopMe 3ayMaH-
HbIe HMO COOPY/KeHHA eme /1o nx moctpoiiki. Tax, ckyasmTOp
C. M. Opiios, aBTOp mpoeKTa HAMATHUKA 0CHOBaTed0 MOCKBEI
0pmo [loaropykomy, moggepsusa1: «B soeit CKYIBITYPHOIT
MACTEPCKOil C/leaHBI HePBhle MArA K HPAKTHIECKOMY IPHMo-
HeHIo cTepeodpororpadmit; NPOMIBOAMTCA HOITANMHO XPOHO-
MeTpa/kKHBIe CTePeOCKONIYeCKIle ¢HeMKH paloT 1o CO3JaHIio
ckyaentypst YOpusa [doaropykoro, mosposomie ompemeasts
He TOIBKO 00Liee cOCTOsIHIE CKYABNTYPEL, HO YBAETh I CPaB-
HITH TO, 9T0 OBLTO 3aAyMaHo, CeJaHO BHAYaTe, ¢ TeM, 4TO
HMEeTCsI CerogHay *.

*A K. Knementnes, CTepeockonHs B apXUTEeRType H CTpo-

HTEALCTBe, I'0c. H37-BO ANTEPATYHI IO CTPOHTEILCTBY H apXHTERTY]e,
1952, cTp. 27.
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Besa pabora mo cucteMartiyecroil ¢TepeodoTocheMRe LPH
CO3JAaHILL YRA3aWHOrO MAMATHIIRA IPON3BOIILIACH OJIHUM 13
3HTY3MACTOB HCIOIb30BAHIA CTEPEOCKONHI B Pa3IAUHBIX
00i1acTAX HAayRW W Texuurn — minkerepoM A. K. Kiaeents-
eBBIM,

Aasa menefl PeKOHCTPYKIIMHM HMCTOPHYGCKIX AMSATHHKOB
OBLTH BBINOJHEHBI CTEPEOCKOTIYeCKIe IIePCIeRTHRE], HATPH-
Mep, nepkBu Hnroasr pa Jlunne, nocrpoensoil eme 8 1292 r,
1 paspyviienHoft dalnncTcknvil 3axsatdiraMiu B OTeuectaen-
nywo Boiiny 1941—1945 rr. Ilo crepeockomiigeckiM mepenek-
THBAM MO/KHO OBLI0 TIpescTaBiTh cefie apXHTEKTYPHBIT TaMAT-
RIK B €T0 TPeRHeM BIijte,

s paceMaTpHBaHHSA MOJIYYEHHBIX TpadHUECKUM CIOCO-
00M CTepeocKOmHIeCcKNX Hao0paskeHmil paspafoTambr KOH-
CTPYRUII CHEHHATBHBIX 3€PKATBHBIX CTEPEOCKOIIOB.

J1a paccMaTpHBAHUA HX ACHOAL3YIOT TARK:Re H aparaEdu-
YeCRM MeTO] CTepeocKonmi (¢ c1p. 33).

Mo amarandmaecroMy MeToy ODLTH H3TOTOBIEHLI HATII-
Hiple Toco0Ust — aap0oMBI  H  HAIOCTPANNH K yueGHIIRAM,
nanpoyMep «AanboM crepeonzofpaskeHuil Mo HaTepTaTeIbHOLN
reomerpriy M. Illecrakopa, mamoctpamma K aomorpadmi
arag. A. Hlyouuxosa, mpod. I'. Bormit m npod. E. ®aunta
«OcHoBHl Kpucramaorpaduny, k¥ Monorpadmu mpod. H. Bamo-
ca «Ctepeockonmsay, a Tawwe ¥ yduebunry Ilama «Hauepra-
TeJILHAg TeoMeTpHA ¢ aHarAn(HBIMI  LLTIOCTPAIHAMIY
(m3gam Ha pyccroM ssnike B Bemrpmm B8 1960 1.).

H3pectro, 9T0 06MEpLI H H3MEPEHNA Pas3aligHEIX 00BEKTOR
OTHIIMAIOT MHOTO BPeMEHH X CpeJcTB, TOYHOCTE JKe 00Mepos He
Bcerga gocratogna. OcofeHno TpygHO HMpOH3BOAHTL 0OMEpHI
BLICORIX COOPY:;KeHHII M1 00BeKTOB, HAXOAALIIMXCS BO BpeMsA
I3MEePCHHS B JBHKEHNN. B 370X ciIyYasx npuMeHeHHe 11 Hi-
MepeHUuil cTepeocKONHYecKNX (ororpadmit HezaMeHIMO,

Hexaercs sto Tak.

Heemenyexsrit 06bert QororpadupyoT ¢ gABYX TOMEK 3pe-
HHA. 3Hasg 3apaHee CHEMOUHBII Gasnc, QOKYCHOe paccTOAHIe
CBEMOUHBIX OOBERTNBOB, HAUPABICHHEe OITHYECKHX oceil
00'BEKTIIBOB CHEMOYHOIO anapara, H3MepAIT HoIydeHHBIE
doTorpadny, HampmMep, HA CTepecKOMIIApaToOpe H IO HOdY-
YeHHBIM [AaHHBIM ¢ 00IpIOH TOYHOCTBIO ONPEREIAWBT HpO-
CTpPaHCTBeHHOE IOIOKeHNe CHMMAeMOoro o0bheKra.

Wayeperne 0GEEKTOB NpPH HOMOIII CTEPEOCKONUN MOJYHII-
710 upnMerenue B apxurertype. Eme B 1931 r. II. Torapceruii
onuca’d cmocod HCHOJIL30OBAHNA B apXHTEORTYPpe HAa3eMHOII
crepeodoToMeTPHHE H OnpejeleHHs pPa3MepoB 00BEK-
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TOB 110 IBYM CTEPCOCKOIIIIecKINT ciiMEay. B nactosmmnee ape-
MA METOABL HMA3CMHOM CI’GDGO’I‘)UTO"}H\K\U‘T]‘HTI HIHPORD TIpI-
MeHAIICA P H3MEPenml Pa3Inyuex o0nerton. Tak, A. Ba-
Jdyep IOPH TOMOMUT HBA,ILl,T’TE'ILHOH mc)mri)arbmr paspenni
3aja4y OTHOCHTEIBHO TOUHOrO ofMepa AeTaleit uHa Oamuax
MacroBcKoro Rpeyman. Ewy yaatocs IPONARECTIT MaMepenie
05LORTOB, HAXOIAWGNCS HA CPABHITEIbIO GOJIBITON RLICOTE,
¢ YCTANABTIHRAML JICCOB T HEBLIX IIPICITOCOGISHTIT.

B3 Tex caydasx, RorIa HeoDXoanMO HBMEPHTE TO I HIOE
CTPOMTEALHOC COOpYAeHne, HiyuaeMuil o0vert dotorpadis-
PYiOT ¢ JBYX TOYeR 3PeHif NPH LOMOIMH ¢OMTHOTO QoToai-
napata ¢ FOUOIHRMATETILHBIMI IDHCIOCONTOHHAMIL ITHT NP TI0-
MOINH cHemuaignaoro anrapata — Gororeogoxmra. Ilo
IOTYYeHHBIM ABYM CHAMRAM, H3MEPUB HX COOTBETCTBYIOIIMM
00pa3oM Ha CTepeoROMIAPATODe, BLITRC/IIOT BEAMYNHBI HAa-
PAATAKCOR, & 10 HIIM HAXORAT BCe TPH KOOPAHHATH 119 M0060iT
TOURE ChoTorpadipoOBEHHOTO 00'HEKTA.

Paccuorpmr Go1ee TOZPOBIIO, KAKHM 00pasoM Ho IBYM
U300PAKEHIANM OJHOTO H TOTo e O0BeRTA ¢ ABYX PASHBLX
TOUCK UPENTIFA MOKHO MOAYUHTE HPOCTPAHCTBEH HhIE KOODINHA-
T T1000iT TORKH HCCTOy@MOIo o3Lexra.

Rar yme ropopaimocs pamee, mcelIegyeMunit o0bent doio-
TPaLUPYIOT € ABYX PASHIYHKIX TOYER 3PEHHA, 01CTOANIHY
APYT OT Jpyra Ha OUPEeICICHHOM DACCTOSHUH, HH HHATe, ¢
OTpegeIeUHRIM 0a3icoM. ’

Boaruieit wacteio npn CHeMKe (i)aca,ma 37aHUIT, KOTI0BA-
HOB, OTROCOB M APYIHX OTRPBITHIN ;U HAOTIOICHUS CIORHDIX
RONCTPY KUt omomeHne Gaauca, 1. e. OTHONIEHHE PACCTOA-
HIUT MeZRTY ChCMOUHAIMIT O0BEKTHBAMA K PacCTOAHA 0 Crif-
‘MaeMoro 00BeKTAa, MokHO mpranvath He 1:50, Kaw aTo pe-
’HO\I“II'L\CTCFI B To0UTeILCKOIT LparTiike, a B Hpelesax oT
1:57101:10. Iocaeamee cusizano ¢ Ted, uTo B JairHoM ciaydgae
He HMeeT 3Ha4YeHmsi TOYHOCTh BOCOPHSATIA NDOCTPAHCTBA, a -
TpelyeTcs ML ONPECIeHIIe Pa3MepoB OTARPHEIX Jeratei.
Oxmaro meof o.o,m\xo YUHTEIRATE, STO T(piT Hozo0Heil cheuMKe
He BCOria MOJKHO 00CHeUNiTh sKeTaeMblil (a3,

B npunnyme a1a m3vepnteanHLIX memeil cTepeocrommie-
CRYIO CBeMRY MOMRIEO HPOHRBOINTS RAK € T APATIeTRHDOM, Tak
Il ¢ KOHBePTUPYEMBIMI OCAMIL (bom'lmmpam Ui GOTOTe0 -
amra. OJHaKo Opegmourenae of GBITHO OTHATOT CHEMEE C Mapat-
JCIBHBIMA OCAMU annapaTos.

HakroBiI ke ocHOBHLIE NIPHHUHTIBL OPe/eIe I IPOCTPar-
CTBCHABIX KOOPAIMIAT JWH0IT TOUKH 00BEKTa II0 ABYM CHITM-
KaM?
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PaceMoTpiy ¢XeMy BOCCTAHORTENIST TPOCTPAHCTBCHHOTO
PAcITOAOReNIT  ICCASTYEMLIN  TOUCH 10 ABYM  CHUMEAM
(puc. 62).

Ha poeymre npuusatol creaviomne obosiaternsa: N — qe-
caegyesasn Toura; Be — Gasne cwvevun; Oy n Oy — menthnl
OGBORTHROB NIPA CHEMEC; Z — PACCTOMHHC OT HEHTPAa o0BeE-

T

Puc. 62. Cxexa BOCTHPON3BEJERNA HPOCTPAHNCIBEIHOIO PacHo’s-
SRPHHA HCCAPIYEMBIX TOUPK MO ALYM CHHMRAM -

Tirra Qg 10 BOPTHKAIGHON TAcCKOCTH. mpoxojamell napai-
Jeawnno it Oasmea uenes Toury N X — paccrosuie ot
10oYKIit JV 30 ToukH N BOPTIRKATIBHON MAOCKOCTH, TPOXOsUiei
9epes OTIMecKyi0 0Chb JeBoil KaMeprnl: Y — paccrosume oT
Tourll [V g0 TOUKH {¥; TOPHBOHTATBHON IMAOCKOCTH, TPOXOIs-
nieif 4epe3 OOTHUYECKYI0 OCh JeBOft KaMepol

H1s yrobersa Borumcsenuil 3a HaYaTo BCEX TEOMETpIIYe-
CRIX UNCTPOCHNIT HPHMeM FeHTp O0BOKTIIDA KAMEPLI, Pacno-
T03KeHHoll IpH cbeMke CTesa N olozHavenHON O
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HAas ompededeHns modoenis mecaeayeMoil TOGKN B nmpo-
CTPaHCTBC BBIMHCIAIT ee KoopauHatsl (X, Y m Z), 1. e. ompe-
JeTAI0T HOoJ0oMeHIie TOURH 47\7 OTHOCHTEILHO TOUYRKI 00.

Haa atoro wepes nentp oGnertusa Op TIPOBOJAT BCIOMO-
TaTeIRHYI0 JIHMHINO, TapaTielsHyio TOPHMBOHTAILHOI IIpoex-
i O N,

s nonodna tpeyroasankos O,N0p 1 nyOpym yeTananmn-
BAlT CIEAIVIONICC OTHOIHEHHE:

7= B

f’

re: [ — ¢okycnoe paccrosmme ¢otoTeoomnTa; @ -— rOpH30H-
TATLHBIT Mapariake TOURE IV, DABHEIT PA3HOCTH FOPM30HTATh-
neix Roopauunar: X — X|.

ITo otoit gopyyae onpegensitoT moosenie H0G0H TOTKI
HCCIeAYEMOT0o 00BeRTA O OTHOMIEHNIO K Touke O, T. €. Iep-
BYIO HPOCTPAHCTREHHYIO KOOPAUHATY TOUKI V.

Hs mozobus Tpeyroasunros N’OaN| 1 aOana onpeze-
ASIOT, Y9TO

X=—2_4
i

rie X — ropmsoHTa’dbHas KOOpIHHATA N300paskenis TOUKIL
Ha JeBOM CHHMEE, '

Honcrapis B moayuenwoe Bepamenite BeYHUy Z, no-
TYUHM:

B,
X=-—Ct g
a

Ilo ar0it Qopmyae ompegeasior BTOPYI0 HPOCTPAHCTBERHYIO
KOOpARHATY TOYKH V.

Hs momodus  tpeyroapmuros NON'| 7 aO.1’, maxo-
MM, 970

zZ
YeZ_y
Ty

rie Yy — BepriRaTIbHAss KOOPAMHATA TOIKA /N Ha JIEBOM
CHHMKe,

Hoactasue B a1y dopmy.1y smavemme Z, moayumy:

}f-_—__Bc_y

a
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ITo aro0ii Qopyy1e ompeenin TPeTsld MpoCTPaHCTBEHIYIO
RKoopaiHaTy Tourn N, 310 m OygeT HOAOKeHIe TOYKI IO
BePTHRATH, T. €. HO BBICOTE.

Tarnym o0pasoM, sHasg BeanmunHy 0asmca, HampapIeHIe
ocefl doroTeomoanta, POKyCHOE PacCTOSHIE KaMepH H pe-
3YIBTATEI M3MEPEHNA CHIMKOB HA CTEPEOKOMIIAPaTOpe, MOK-
HO OIpeJeIHTb IPOCTPAHCTBEHHBIE KOOPAHHATHL JI000I TOYKI
HCCIIEIYeMOr0o 00BeKTa.

C noyonislo HpiBeIeHHoiT Bbime OPMYIBI MOKHO onpele-
JHThL OTMETRH TOUYEK M3MEPeHHOTo o0berTa:

HN=Ha+hiy,

rie H, — oTMerra 3eMam Ha JeBOM KOHIe 0asnca; A — BEI-
€0Ta THCTPYMCHTA.

Tarny 06pasoy, ¢ TOMOMBI0 CTEPEOCKONHYECKIX I3Mepe-
HHIl MO/KHO pellaTh OTHOCHTEIHHO TPYJHBIE 3a71a4il, BO3HI-
Kalom#ge npm obMepax 3aHHil, CTPONTEILHBIX COOPY/KEHHIL
II OpPH NX CTPONTEILCTBE.

Boavmoe 3navenne npunobperaer ctepeodororpadus n npn
apXeoJIOrHYeCKUX HccTefoBanisix. Muorue yuewnie mpm cHa-
PAKREHINT BKCHeAHIHI OCHAIAKT ee H CTePeOCKOMITIeCRIIMIL
anmapaTaMil.

3aMedaTeabHBIe pe3yabTarTsl scnernun upod. C. Toxcto-
Ba, H3yuaBlmeli MaMATHUKN KyAwsTypbl [pesmero Xopesma —
O71HOH W3 crapeililiuX IURIVDI3ANIT Ha TeppuTopum Hameit
CTpaHBl,— B HOJIHOH Mepe I0ITBep/RIAWT ckasamnoe, Haps-
Ay ¢ MHOTOYHCJICHHBIMU 3apHCOBRAMI II OOMCPHBIMH uepTe-
JRaMIU OBLTO C@IAI0 MHOIO CTCPEOCKOOHYECKNX CHIMEKOB,
TIO3BOIIBOIMX BOCIIPON3BECTIE ¢ (Oabmiofl TOYHOCTBIO HecTe-
AVeMbIe HaMSITHHEIL

Crepeockomiueckite CHAMKI, CHeIaHHble AOKTOPOM HCTO-
pIfiecKnx Hayk B. HHOTpOBCI\II\I n apxutertopom H. Torap-
CKAM BO BpeMA IX OKCIEINI[HI II0 H3VYEHN HAMATHIKOB
YpapTy Ha TeppuTopHH 3aKABKA3bs, MO3BOTIIHM PaspCIIHTh
TPYIAHeInIyw 3ajady mo paciird)poBKe 3arajouHoil RKiInueO-
oOpasHoIl HAJUICH, pacCKa3HBawnleil 0 HOX0TAX H 3aBOCBA-
HIAX YPaproB.

Hayepenne ofbeRTOB IPI NOMOULLI CTEPEOCKOTIIIN NOTY Yif10
B apXHTeKType 00iXBiioe HpliMeHellite,

MsMeprtenpias CTePeOCKOMIIA 1103BOIALT MOMYYHTH JaH-
HBIe OO TOMY ILIH HHOMY COODY/REHHK B TEX CAyYafx, Koria
NMPON3BOACTBO 00MepOB KARHMI-THG0 APVIUMI cmocofaMi Bo-
obme HeBo3Mo:kHO. A. Hiaemenrtres g kurire «Crepeockonns B
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APNMTCRTYPC T CTPONTOILCTRCY  TPHBOINT HPHMep TaKofo
HCIOIB3OBAKITL CTCPROCRUNNYCCRIY HaMepennit. Tak OoLnf no-
Avuensr gaxnsie obMepa Moctopoii Gammnn (apXutexrypHoro
namMatHrka XVI1I Bera, pacuozomennoro s moceare Havaiino-
Bo, Mockpa). OGMeprl 2711 SBLTH IPOH3BeIEHLI HHAEHepaMIT
A. Baayessny 1t H. Samroseiy i apxnrestopoy B. Roxaponsiat
B HedJaronpmaATHHIX yedosuax, npin — 30°C, 5 oveus ROpPOT-
KIHT CPORK, B TO BPEMA Kak palOTHB BPYUIYIO B TARIX VCIOBUSX
goohnge OLLTH L1 HEBOAMOYKHDL.

C TeueHieM BPeMeHI CTCPEOCKOMIA 3a51MeT 3HANIUTEADHOC
MECTO B MYBeHHOM J0.Te AT IIIDOKOTO O3LHAKOMICHUH € 00-
PA3TAMIL 30TYeCTBA NPOHLILIX 16T, & TAKKe ¢ COOPYHCILIAMI
COBPCMEIHOIT apXUTCRIYPHL.

C moxouipo  crepeoororpadinm  MoKHO 3alevaTiers B
o0beMe TaNbl CTPOHTEILCTEA HAUGOJEe XapaKTePHEIX coopy-
ACNLT, KOTOPHe B JaJbHelflued, [0 OKOHYAHIN CTPOIKIL,
HO3BOIAT TETATHHO H3YYHTH X OHBIT, ROCTIGKeHNA JLTH Hel0-
CTaTHIT. : '

B uponecce Bo3megeHns caoskHLIX coopyskenmit mesieco-
o0pasno co3gaBath CTepeodoTOTERY, IPH ILOMOIIH KOTOpOIl
MO0 KOHTDOJIMPOBATH — CTPOMTEILCTBO, A TAK/KE H3YuaTh
OT/CIBHBIE €10 3TAlLL. ,

Crepeoororpadusa Moswer mMets GoabIIOe 3HATEHITC s
ceapcroro xosaficrsa. Ilpm mosomyr crepeockomngeckoit do-
Torpadni, BBINIOIHEHHON B IBeTe, MOMRHO HATIANHO W GBICT-
PO IPOBOITH paloThl HO YJIYUYIMEHH® IMOPOILI I YBEAHYEHHIO
UPOAYKTHAHOCTI ¢KoTa. [T 57610 HeoGX0quMo yMeTh 6HcTpo
J € 0CTATOUHOI TOYHOCTHIO MOAYYATH UYHCIOBBIC XapaKTepil-
CTHRH 9KCTePhepa RHBOTHOr0 KaK B IePUO] €r0 PA3BHTHA, Tak
Il B Teprog, Korja ouo yike cdopmiuposaiock, Yacto aisa mo-
FYUCHHST TAKIX XapaKTepUCTHR B00TEXHHK IOIh3YeTCA Mep-
HOil maakoil, MUpKyJaexM it YEOKONH JenToi-pyieTkoii. Oxxaro
4TCAOBLIC XaPARTePHCTIIKIL, IOJYYCHHDIE TIPH HOMOIH Tari(X
¢HIICTDYMEHTCBY», HC BCETAQ TOYNBI I OTHHMAKIT MHOTO Bpe-
MeHH.

Hpmvensieres m ofmepor 1 obmanas  gororpadis.
B aroy cayyae oTorpaduporanie H3yyacioro oGhenTa npo-
M3BOJIAT OTHOBPEMEHIIO ¢ MaciiTalnoil JMAeiiKoil. ;

B CeancruxoagitcTsensoli awazesmt myenn K. A. Tru-
psizeBa mog pykopojacrsoMm npod. Il Opaora Gsrr paspaGoran
€¢it0Cos TMPON3BeACTBA HeCOXOMWABIX HM3MepeHIl ¢ HCI0Ib30-
pamires crepeogotorpaduin. Takoit cmocol maMepureirHON
crepeodoTorpadin OpPoCcT 1 JIOCTYHEH HE TOTBRO CHOI(Iafi-
cTaM-cTepeodroTOI paMMeTPHCTAM, HO IPH HCKOTOPOH IIpejpa-
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POTCIBHOM TOArOTOBRE T 300TeXIMKAM I JPYTHM CIIeinaTl-
CTaM IO CEILCKOMY XO3silcTBY.

Tag, npn dotorpadsponaHT H3yyaeMHIX O0BERTOB KaH-
anaar ceabcroxosgitersennntx Hayr O, Ragomuira menoasso-
BaTa ABVXOGLOWTHBHLIT ailmapaT, pacCIuTayHBII Ha TIprMe-
1eHBe CTERIAHHLIN ILIacinipon pasiepom 17,.2X85 cx. Ba-
sre  cbeMEE (paccTosARite  MCOKAY 061)emxmann) B 9TOM
annapare Geli pasen 79,9 any, :

T8 HCTOT630BaHTA JAUHOIO aIUIapata B H3MODUTEIBHEIX
IeIAX B HeM OBLia C1edaiid KOODAHHATHAS CeTKA (dTeMEHTH
BHYTpeHHero oplenTipoBaniid annaparta). lpr s10M paccTos-
HIe MEKIY BepPTHRAIBHLIMU MeTHAMI ORLTO  YyCTAHOBICHO
DABHLIM PACcCTOANNI0 MeKay LeHTpaMs o0BeKTHBOB HPI Ha-
PadIeIBIOCTH X ONTHYECKAX ocell. : ' a

Paspaforanumiit  c¢rocol J3MeperHs ¢ HCIOAL20BAHITeN
CTEPOOCKONIT TMO3BOISET €A 0RCAAM IOIYYATH HCOGXOMMMBIC
cpefieHilg O PasMCpPax IePeRbeB MEEKIY TPYAHOTOCTYIIHBIMIL
TOMKAMI KpOHB, a TalWke MNOIYYATh AAmmbic © AllaMeTpe
CTBOJOB JIePeBLeB B JIOGOM CeUeHI, oupeJeTarh ILINIAib
KPOHBI M Jp. ' ’

IIpnvenenne noxoGHoro crocoda ofaerdaer Tpyx, a TaKke
TO3BOJIAET HOAYYaTh B CpaBBiTeasHO Godee KOPOTKHIT CpOX
TOURBIE AaHHEIE. )

Tak, HAITPAMEP, P TOMOINI HOIyYeHHBIX ¢TepeodoTorpa-
it OBLI0 YCTANOBITEHO BIIAHIE CKOPOCTI HAXOTHl HA CIPYK-
Typy ILTAcTa, €10 TAyGHHY I pasMep KOMBEB 3CMIH, UT0 0UCHS
Pa/RHO 179 BBIACHEHIs paloTsl NMpejmay/KHHKA.

C 6Goaemem yemexoym mpod. Il Opaop mpmuenni umazey-
HYI0 cTepeodOTOrpaMMeTpPHK IPH TPOM3BOJCTBC Te0I0rHiue-
CKOX CDBeMOK, MpH WCCIEJ0BAHNIT Pa3Mepos I ABIReHM
OmoI3HEl H JAPYITX MOABIARLEHX 00BEKTOB.

Boaemas palora Ovuia mposeiacsa IO. B‘«TOBLI\{ A
co3fauMs HATAATHRIX CTEPeOCKOTHYecKHX mocofmil mo aTa-
JORHPOBAHNI0O DPOIVEIUIL CeIbCKOTO X03A{lcrBa, HyLIBHHB
A T. A :

Yemenso MPIMERACTCA CTEPEOCKOTINA I B TeIEBITHN.
C HCPBRIX qrefl BOIDKIOBEHIA TeIeBMIeHIA VeI nzoope-
TaTesefl GBI HANpPapAeHB HA OCYL[CCTBICHIE MBETHONH T
CTepEeOCKONMYECKoN TeTeBNaUoNHoil mepetaun H3o0paskenmit.
Eme B 1928 r. [x.-Jl. Bepg mpoil3BOINT SKCHEPHIMEHTHI 110
HBETHOMY H CTepeocKommuecromy TetesmieHni. Heckroasko
mosske MOCTeACBA0 DHCHePIMeITalIbloe JeMOHCTpHpOBaHIE
OIHONBETHOTO  TEJeBUJeHUA CO  CTePecCKOMnTIecKi  ag-
derroyr.
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Wasectust i1 apyrie moneITRIL ocy LIeCTBNTH 00beMHOe Tele-
BILIenIre, B Soapmmnctse cayuaer s cemapamin n3odpaske-
HUil CBLUI NCNOJB30BAHEL OGBIYHLIC CTepeoCKOTLI

Henoarsosanue crepeockoma s conapamm TeIeBU3NOH-
RBIX moopad\emm HPHBOIILIO K OTPRHHYEHHIO pacHpocTpane-
HITST O0BeMHOI0 TEIeBHICHIA, TAK Kak _3PHTCIL BEIHYKIeH
Ol pacmoIaraTecA OUeHH OTIBKO K opnbopy B JOBOIBHO He-
YA00HOI nose.

[ ocyuIecTBICHIA 06HeMUOTO TeTeRMICHNS TIpH N0SBIe-
HITH BBICOKOKATEeCTBEHHBIX JIEGKTPOHHBIX CHCTEM CHAada’da
Takke IPUMEHAICH CTePEOCKOM, T11A Yero Ha mepeJaTdlike
VCTAaHABAMBAIOCH OUTHYECKOE YCTPOIHCTBO, KOTOpoe rbomcu—
POBATO Ha CAHOI I0JI0BNHe MO3aWKII Tepefaloulesl TpyGru
n3obpaskenire, COOTBOTCTBYIOMeEE TOUKe 3peHHA JeBoro riasa,
a Ha apyroil — mpasoro.

Hasectna 1 Goixee caommas cicreMa 00beMHOr0 TelIeBlIe-
Hitf1, KOTOpas 0CBGOOMRIAET 3PHTEIS OT HENOIBILKHOTO IOTO-
JREHHA y TeJeRU3MOHHOTO KpaHa. B 310if cueteve mpeny-
CMOTDEHBI [Be OT/leLIbIe 1pyorn. Ilpm atoa mapymmas mo-
BEPXHOCTh K0l TPYOKH IOKpHITA CHENNATILHEIM COCTABOM,
KOTOPHII DOJIAPH3YeT WM, B JaHHOM ciyuae, HPOIyCKaeT
CBETOBBIE Kode0aHHs TONBLKO B OJHOIN ILTOCKocTH. IlTocKocTm
HOIAPH3AII TPYGOK B3amMHO HepmenauKyaspasl. Ha noTy-
IPO3PaTHOM dKpare, KOTODBIil He IenoJIApH3yeT CBET, M300pa-
JReHHS OT JBYX Tp)OOh COBMeEIAITCA,

3pHTeIh,  CHaGHCHHBI OYKaMO ¢ NOIAPH3ATIOHABIMII
CBETOMIILTPAMI, OPHEHTHPOBAKHBIMH BO B3aTMHO TepIieH -
KYTAPHBIX HANPaBICHHAX NTOCKOCTedl MHOAApH3AIIT, Had.1o0-
flaeT oGbeMHoe H300paskeHHe Ha TeIedKpamHe.

3daMeHa HENOIBILKHO YCTRHOBIEHHOTO cTepeocKona OdYKa-
MO IpejocTaBIfAeT KaKIoMy BPHTETI0 TOCTATOUHYIO cB0S0IY
TepeMeryenIs. Ilpn rtaroit cmcreMe o6BHeMHOrO TeleBMIeHHS
HabI101aTh cTepeocKonmYeckuil aieKT MomeT o Tpynna spa-
Telel.

Handoaee untepecmeiy sBasercs OCYIIECTRIEGHHEE 00BeM-
HOTO TeIeBILIEHUA C HOMOIIBIO JHH30BOIO, TAK HA3LIBAEMOTO
AYeIIROBOIO W MO3AaMYHOTO paCTpa B sr1oM cayuae rpymna
apuTereil Mo:KeT OJHOBpPEMeHHO Haonlo:(an) 00beMHOE TeTe-
BHlerTe 0e3 OPOMeHeHNs KAKHX-IAG0 BHIMBHAAYATHHEIX npo-
crocofaenuii.

Her comuenns, gro gaasmefimue YCOBEDHIEHCTBOBAHIA B
08:1aCTH TeIeBI3MOHHON TeXHUKI MO3BOTAT B 3HAUNTEILHOH
CTEIeNH yCOBEPIIEHCTBOBATL TEIEBNACHHEe H CIedaTh €ro He
TOIBKO TBETHBIM, HO I 00HLEMHBIM.
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Crepeockonnss mupoko m odens dPPERTHBHO HPIMEHALT-
¢s B TOIl HHTEHCHBHON H HCKITIOTHTEIRIO HPOAYRTHRHON fes-
TEILHOCTH, KOTOpas BeJeTes ¢ IeIhI0 OCYHIECTBIEHNA IoIeTa
YeroBeKa Ha JIyHYy T Ha TIAHETH! COTHCIHOII CHCTEMBI.

Ha wocyMituecRIx CTAHUHAX, HCIOAB3YCOMBIX IS M3YUeHH A
Jlyupl, yeTaHaBINBAOT TEJAEBUBIOHHBIC KaMepH, IpeTHAa3Ha-
YeHHBIe IT8 DOIY4YeHH:d H HepeJadn Ha 3eMII0 CTepeocKONI-
YeCKNX CHIMKOB — H300pasKemiil OTIe1LHBIX YYACTKOB HO-
BePXHOCTH JIYHBI. DTH KaMephl PAcHoI0KReHBl TARKHM 00pa3ox,
YTo Mocae IIOCATKIT KOCMIYEeCKON CTAHINN Ha TWOBEPXHOCTH
JIVYHEI H coOTBeTCTBYIOIMENl YCTAHOBKI €€ OHI MOTYT IPOBO-
INTL Kpyronoil 0630p B TOPH3OHTAIBHOI IAOCKOCTH H B mpe-
geaax yraa 65° B BepruraanHOll miockocTH. Hakaas raMepa
cHAbKeHA TPeMsI CMEHHBIMII 00BEeKTHBAMH ! HIIPOROYTOIBHBINM,
Te1e00BEKTIBOM 1 O0BEKTIBOM C BBHICOKOH paspemaiomei
cnoco0HOCTRIO. B ToM ciaydae, KoTja OOLEKTHBBL TEIeBN3HOH-
noii KaMepsl chOKYCHPOBAHBI Ha HpeMeTe, OTCTOAIMEM OT HAX
Ha paccTOAHHH 4 M, oHU 00eCrmeyuBaloT pas3pelmaionylo . cIlo-
co0HocTs cooTBeTcTBeHNo 4,1 m 0,2 sy, ITnMA  KaMepaMn
MOJKHO HOJIyYaTh AOCTATOYHO JETAJMLHEIE CTePEOCKONHUecKHe
n300paskReHAA OpeIMeToB, a TarKe HOPOBOINTH W Apyrue Ic-
CelOBAHAA 10 3afaHHOil IporpaMse HIH ke IO KOMaHIaM
¢ 3exun, Teaesnsmonnsie KaMepsl YCTAHOBIEHHI HEIOABH/KRHEO,
uX O0BLEKTHBH HAIIPABJIEHLI BBEPX OTHOCHTEIBHO OCHOBaHHA
cragmun. Hag o0bekTHBOM Ka/KRIOI KaMepel YCTaHOBIEHO
3epRaio, HAKAOHEHHOE NOJ OHpedeJeHHBIM YTJAOM K BepTH-
raam. Yepes 970 3epKaao 13ofpaskeHile yYacTHa MOBEPXHOCTH
JIynpl 0Tpa3mTCsa HA ONTHYECKYIO CHCTeMY TeleRaMepsl. Mame-
HeHIle yria YCTAHOBKM 3€pKAJ IO3BOAAET IPOBOINIH A0HOI-
HUTEIBHLIH 0030p M OCYUIECTBIATH CTEPEOCKOmHUYeCcKUi pe-
UM paboTHI TeTeraMep.

Vnpasienne yCTaHOBKOH BepHaJ, yriaMi HaKTOHAa MX,
CMEHOH 0OBLERTHBOB N H3MeHeHle Pe;KIMoB paboTHl TeTeBH3N-
OHHBIX KaMep OCYIIeCTBIAEICA KOMAHHON paImocrcTexoli.

TeleBU3MOHIBIE KaMephl MOTYT BRIIOTATBCA 331010 I0
HOCAIKH ROCMIUECKOro Kopalas Ha mopepxHocTh JIyHbr. He-
HoCPeACTBEHHO MOCAe BRIOUEHIA KaMep ILToIagb 063opa Mo-
et cocTtaBaate 200X 200 xx?, a paspemamigag cmocod-
Hocts — 0,33 K.

CTepeocKomHYeCKHe CHIMKO NOBEPXHOCTH JIyHBEI H Apy-
IHX IJaHET MOKHO IPOMSBOANTE H ¢ OTHOCHTEILHO 0OXBINIOrO
pacctosianA. Kpome aT0r0 ocofloe B3HaUeHHme NPIOGpETAIoT
CTePeOCKONIYeCKHEe METOl B MeAHulHe, 0CO0eRHO B peHTre-
HOTIATHOCTHKe 3a00JeBaHNil BHYTPEHHUX OPraHOB, CBA3AH-
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HLIX ¢ HapyINeHICM KpoBoofpameHus, 05pa3oBaHiueM OmyXo-
Jeft WAN OpH BHYTPEHHHX NepeJoMax.

B caxom ofmieM ciIywae cTepeockonuMveckie HaGIOIeHNA
MOHO OPOBO/UTL € TOMOMBI0 PA3JHYHBIX BHI0R H3TYYCHIISA,
B TG WHCIC W ¢ HEBHAHMBIMIT UeJOBEUECKHM T1a30M nHdpa-
KDacHBIMI, VIbTPahHOIeTOBLIMH, DCHTIEEOBCKIMH, TaMiia-
JAYYAMI I IOTORAMHA 3JeKTPOHOB, :

2 51Hx meBwpiMBIX D3IyYennii 5oTee BLEIO MCHOILIYIOT-
Cst PEHTIeHOBCKHe ayun. UToJBI peHIreHosckiie AVYH cTaTi
BUARMBIMI, O JOT/REN ONTE 3aIKCuDoBannl na QOTONION-
Re IV 5He HX HYJRHO LanpaBiTh Ha QIOOPeCiipyIony o 1Io-
PePXHOCTE. De3yapraThl AHATHOCTHUECKOTO HCCICNOBAHIIL
GOJBNOTO B PEHITEHOBCRIX TyYaX Pe3KO VIYUINAIOTCSH, ecdll
OPUMeHATh CTePEOCKONHYCCKHIT  IIPOCMOTD  POHTITeHOBCKHX
CHIIMROB. BayRWRIM clefcrBireM Takoro mpocMoTpa SABIsgeTcs
YMCHEINICHIte BPeMEHN, 3aTPauliBACMOTo Ha IHATHOCTHPOBA-
Hite, & Taw/ke HOBBIIeHie TOYHOCTI JHATHO3A.

Paccvatpusanme crepeonap maoSpamennii, moayueHaps B
PEHTIeHOBCRUX JyYaX, TO3BOJISET NPOCTPAHCIBCHHO TOKaTIl-
3IPOBATEH MEPEIOMBI KOCTell, MeCTOHAXOMKICHAE W HYTH OCKO.I-
KOB CHapATIOB M OYJb y PaHeHEIX, ONPENeInTh CTENeHs TPYi-
BOCTH HX VajJeHHH.

¥ HanmenToB ¢ CEpPHETHO-COCYANCTHIMI 3aB0TeBAHHAMH,
HanpoMep UPH TOPOKe Cepalla, VCTAaHOBATh TIOJOMREHNS OTIIX
KDOBCHOCHEIX COCYAOB OTHOCHTEIBLHO IAPYIHX, a TaK&e H3Me-
HenOA B HHX. '

Hadmoenire 055eMHBIX PCRTTENOBCKIX N306pasKeHHT Mo-
JHeT BeCTHCHh Kak Ha QurioopecnnpymmeM sxpane (¢ mpinMene-
RICM OYKOB), Tak I IyTeM pPaccMaTpHBARNA PeHTIEHOBCKMAX
CTePeOCHUMROB B cTepeockone. lloay4aTe penrrenosckme cre-
PEOTPAMMBI MORHO I IIPH HaTiulii o0BYRON pediresoanmapa-
TYPHL, M15 Yer0 HY:KHO OePeIBNIATh HCTOYHIIK DPeHITeHOBCKIX
JydYell — PEHTIeHOBCKYI0 TPYOKY — H3 OJHOT0 NOTOKEHUA B
apyroe. IIpm atoM RasRibli pPeATreROoBCKMI CHHOMOK JacT Te-
HeBYI0 HPOCKRIAK0, HEMEOLO OTIHYHYIO OT TeHeBoli mpoeRmin
BTOoporo cika. Qororpaduposanie penIreHoBCKOTO M306pa-
AHEHHA TPH ITOM MOMKHO HPOM3BOANTH, yCTAHABIUBAS POLT-
TeHOILTeHKY BN (hOTOITACTURKI Ha MeCTO (DII00peciiupyomue-
IO PEHTIeNOBCKOI0 BKpaHa, KCTOPEI CBETHTCS B TeX MecTax,
KyJa IOmajaeT DPeHTTEHOBCKoe H3Iydenme. Bitecto mepeie-
MAIAXCA DeHTIeHOBCKONT TPYOKHN HIN ABYX TarmX TpyOoK
MORHO OBIT0 TPHMCHATE TPYOKY € ABYMA @HTHKATONAMI
(113 KOTOPHIX BIIXOIAT PEHTIEHOBCKITG Iyalt), PACIOTOKCIH -
MIT IPUMCDHO HA TAKOM jKe PACCTOAHI APYL OT Apyra, Kax
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Flliasa 38710BeR

. He ofigsareanio, 97000 PEHTIEHOBCRILC Y4l

HOAVHATIC HBHpGpHBHO C {leJRI0 yMeHbiuenna IIO.’I}"RIQMOﬂ

103bI, HX H3TyUeHUe MO/KeT MPOHc-
XOTIITh IMOV.BCAMII, HAUpIHMep 10
50 IMIYILCOB B CERYHIY, 9TO COOT-
BeTCTBYET  CTAHJAApTHOII  YacToTe
OPOMBIITCHHEOIO TePeMCHHOIO TOKa.

o3y DCHITEHOBCKOTO  I3Iyde-
i MOyRHO  TonuduTes  ele Gotee
(3 HECROIBRO TLICAY Pa3), a ApROCTh
1300 pasKenifil, moIyICHHbIX B PeHt-
FeHOBCKHX  Jy4aX  TOBBICHTBL  BO
MIOTO pa3, €Cal IOIBE30BATHCA JTeK-
TPOHHO-GITIHUECKIN Tpeolpa3zoBaTte-
aeyr. hpo'ue TOrO, HpHMeHeHIe 3To-
ro npufopa TWO3BOIHT 3HAYUTEILIIO
LOBBICHTH PE3ROCTh paccMarplipae-
MOTO Tizo{parkeHIs.

Ha puc. 63 mpisejgena  ecxeMa
3IIeRTPGHHO-OTITIEECKOTO  1peodpa-
3oBaTeds AAA BA3yaTnHOro Habao-
Jella n300parkeHnil, ToIyIaeMEIX B

[
i 3

r, P

Pire. 63. Cxexa yerpofict-

Ba  3JICKTPOHHO-ONTHIE-
ckoro  umpeolpasopate’s
PeHTICHOBCKOTO  H3Tyye-
nnsi: P — penirenoBckoe
g3ayderne; 9 — pxojgroil
NIOMHHRECOUDPYIOMI  3K-
pas; @—dotoraroy, cay-
FKAMIRIT HCTOYHIIKOM 3JeR-
TPOHOB moj HeiicTRieM
Majawinero Ha_HeTO H3-
ayuenss; I — tBeto-
¢nanTp B3 HenmpoapaduHo-
TO A BUFIMOr0 M3TyHde-
HES MaTepuaia; J — BEI-
XoaH0H  JHOMIHEeCHIPYIo-

NyYke PpPEHTIeHOBCKUX Jyded He- muit aKpaH; O — oRyasp
Goapiioli FHTEHCUBHOCTH, RBI3LIBAIO-
MiX CBeYEHIE BXOJHOrO JHMHHECIHpYION[ero dKpaHa.
Veeanyenne spROCTH M300paskeHNA Ha BHIXOTHOM JKpalie
mocTiiraeTcs  cooOMeHIEM 9IeKTPOHAM, BHIGHTHIM 13 ¢oTo-
RATOJAQ, AOMOJIHUTEIBHO 2Hepran _YCROPAIOMIM DICKTPHIC-
CRIIM MOJeM M CoRpanjenniey Junefiioro pasmepa naodpaie-
HIA B 1 Pas, 9T0, B CBOIO OUEPe/h. HPIBOIHT K YBOINUEHHIO
wocTH uaoGpaenns B n? paz. HaoGpaienie ma srpane
Haomo;men“c;{ TP TOMOM COOTBETCTBYIOINEro OKyIApa 0.
Aag sammter npubopa oT PACCOANHOTO BHNMOTO H3TYTeHI
nepe;l BIeKRTPOHHO-OITIYECKIY Hpeodpa3orareraeM YeTaHaB-
JIBAIOT NAACTHHYATHIL CBeTO(I)HnTp H3 TeMHOTO OpraHiie-
CROTO CTERJIA WM Apyrore He(bpIOTHETOCA MaTepHala, Hempo-
3PAUHOTO ITA BUIMMDBIX H TeMIOBBIX Iyyei.

Econ pedrtrenoscriie CHUMEN, cocTaBIAlomie cTepesnapy,
PACCMATPIBATE OHOBPEMEHHO HeDes DIeKTPOHHO-ONTHYECKIE
T(pE‘O("D??OBaTe'IH L TPABOTO M JIeBOTO 1a3a, MOAYUHTCA

aibenmnoe ma3olpaskeHiTe paccMarpiBaeMoro o0BeKTA.

OcrorHBIM TPERMYIUECTROM TaKHX HpHOOPOB ARTACTCSA
TOJXyderine OYelb BEICOKOI YeTHOCTH H Pe3KOCTH BHINMOI0
N300paskeHIsl TP YPOBHAX O0JY4EHNA HCCHeyeMoro odbek-
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Td B THICAWI Pas S0leC MUBKIX, YCM Ha PelTrenoBeRIX yeTa-
HoBRaX. Tarue upnopel mpniyeusoTca B MCIHINTHCROU Hpakr-
TIKE, 0COGEIHO NPT JHarHOCTHKe €ePIeYHO-COCYIHCTEIX 3a00-
Aepannil. Hapectunl yememnrple mpmnsememms CTePeoCKOIil
B YRDalHCKOM HAyYHO-ICCIe0BATEIbCKON DKCIIePHMEHTA b-
HOM WHCTIITYTe IJIa3HBIX (0Je3Hell I TRaHeBOI Tepanim HMeH s
aragemuka B. @uiatosa. B atoar mmcrnryTte E. Ifaepom 6bI-
“It TIDON3BETCHBI OKCICDIMEHTH N OCYLIECTBICHBI PACIETHI,
10 KOTOPBIM MOSKHO B Ra/KIOM OTIETBHOM CIy4ae MOTyIHTL
HCXOANLIE Tatitble AT TOTO 6a31ca CTePeOCKOMIeckoll cho-
RIL, KOTOPBI COOTBETCTBYCT JREJIAGMBIM ILIN HY KHBIM pas-
MepaM I300paReniiA ITa yCTAHOBIEHNS MHATHO3a npi 3abo-
JIEBANIT 113 I 7Ke IPIT JIeYeHHH Ia3HBIX GodesHeil Toria,
KOrja ObIBaeT OYeHBb HY:KHO CIEIHTDH 32 PAa3IHYHBIMI HOBOOG-
Pa30BaHUAMH, 00HAPY/RHTH I HCCIEHOBATH HX AMHAMIKY.

Apyrie masectnrle cirocoSer Ha0nwjgenus Menee sddex-
THBHBI [T 9THX LeTell, 4eM CTepeocKOmHYecKNe HccTeno-
BaHIIA.

ITponssoas mocaeoBateasmo CTEPEOCKOTTHYECKIIE CHIMRI
00IRHOTO Ia3a ML YacTell ero, MOKHO € GOIbIIOLN CTEIEHBI0
TOTHOCTIN TPOCIENTH 3a JANHAMHKON LCCIeTyeMOro sBIeHis,
NMPOU3BOAA CHIMEH, [Jaiolmife NPeJCcTaBIEHHE 00 H3MEHEeHIAX
B 00beKTe, NPONCXOTAIIX BO RCEX TpeX H3MepeHusx.

Boswmomunoctir crepeodororpadun snaunreasno pacmupsar-
€4, €CIH HCHOIB30BATH LBeTHHIe (orocunmykm. I[ernasm cre-
peocronmieckan gotorpadiisn mospoIser HAGII0aTh OOIBHON
Opral ILTH 4acTh ero 1 OGHAPYRIBATEL H3MEHCHHA He TOILKO
dopyer, wo 1 nsera. Ipernas cTepeockomngeckass Qortorpa-
G JaeT BO3MOKHOCTH YCTEO (HRCIPOBATH OTedbHLIC MO-
MEHTBL H3 RypCa TeYeHHA H OMePATHRIOLO0 BMEOIATETLCTRA,

pmyeneune coorsercTByIONICRlT uHdparpacHoil pajami
Q€T BO3MOKHOCTh OOHADY/RMBATH TaKHe JeTaTH, KOTOpBIe
IDI OGBIYHOM OCMOTpE He 3aMEeqaTCs, HaNpHuMep o9ari Boc-
Hadennd WL jKe Hpu HCCIeJOBANNE TIa3a ¢ GeIbMOAM,

ATb00MBI HBETHBIX crepeoororpaduii, MMOKA3BIBAIONHX
YapakTepHrple NPH3HARI HOABIENNA IH TeTeHNA 6OIe3HI,
ABTIIOTCA HAIIAHBIMI NOCOOHAMH I Bpadeil n HAalOT HM
BO3MOMNHOCTb He TOJBRO MPABITLHO CTaBHTH JMATHO3, HO I
oupexcaars ¢asy aaboIepanius. ,

Boavmoe nipiyeHeHne Mo&eT HANTH HBeTHAS crepeodoTo-
rpadusa 2as  y4eGHO-MeJMIMHCKHX HeJell OyTeM CO3JaHIsa
m300paskenit, saMeHAOMIY HAGTIOeHHe 06HOKTOR B HaType,
IyTeM 3anedarieBaHiA HandoTee HHTOPECHBIX W Ba;KHBIX
HPHEMOB ONBITHOTO Lpada. JTI MATePHATBI CIy:HAT OUelb
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XOPOMIMMIT JeMOHCTPAITIOHRHBIMIT MAaTepliaIaMIl Hpm ITeHH:
JIeRMT.

B namno)M cayudae coemHeNHe ICRYCCTBa ctepeodoTOrpa-
$rm ¢ TOUHLIM BHAHIEM Feda MOReT UPHHECTH HeGIeHIMBIO
110 ¢Boell 3HATIIMOCTHE ILTIOJALI B 0O0JACTI 3IpaBOOXPAHEHIs
MINPOKNX cJI0ep HaceleHid, 0CO0eHHO B CeIbCKOIT MECTHOCTH.

OdvestHble U300PadiceHU
8 AYHAL KEAHINOGHIT 2eHEPANOPOB

Hazayuenire OUTIYECKIX KBAHTOBBIX TeHEPATOPOB ABIAET-
S MOHOXPOMATIMECKHM H KOTePeHTHHIM ¢ GOIbIIOIl CTENeHbI0
TOYHOCTH. JTH KauecTBa JA3ePHOTO Jy4a JATH BO3MOKHOCTB
OCYVIECTBHTEL NPITHIHIHAILHO HOBHII  METOR HOIYIeHINH
o0neMHBIX H300paseHuii, HaspaHHBIT rTodorpagumeidl. Byk-
BAJILHO ATO CIOBO 0O3HA4YaeT «IOJHYI0 3aOHCh», T. €. 3aMiCh
Beeit (moamoil) HHEOOPMANNH, IePeHocHMOil CBETOBRIMM BOI-
HAMII, Kak OX aMICIOTYZaMM, Tak H (asaMm, OpH QuKCamil
X CRETOYYBCTBITEILHEIMII MaTepmaTaMI.

Toaorpadmsa, Kak HoBasg 007JacTh HayKU H TeXHNKH, BO3-
HITKJ1a HeCKOJbRO IeT Hasad I ITOJYYIIa 04eHb §0jgbIIoe paspil-
THe O7arojaps ycmexaM KBaHTOBOI 3IEKTDOHHKII TJABHBIM
00pa30M B CO3JAHIN ONTHIECKNX KBaHTOBBIX TeHEPaTOpOB.

Cospemennas ¢oTorpadua JOCTUTIAA OTPOMHBIX YCIEXO0B
B co3zaEun (OTOANNApATOB ¢ 3aMeJaTeTbHOIl ONTHKOH I CO-
BepHIeHHOI MexamuKoil, 3a BpeMs cymlecToBamms (hororpa-
I TYyBCTBHTEIBHOCTH OTOMATEPHATOB BO3POCIA B HECATRIL
TeicsY pas. OfHaRo NPHHINNIAIGLHEIE 0CHOBH oTorpadui He
maMennanch., Tar ke Kaxk n 100 Jer mazajg, AJa HoaydeHNdA
doTomaofpaskenusa ofbeKTa HYRHO 3adurcuposath M3Tyde-
Hile, HCOyCKaeMoe WM, ILTH jKe CBeT, OTPasuBIINIiCA OT HETO,
Ha CBETOYYBCTBHTEILHOM ciaoe. KaRgas Touka o0beKTa B mMOC-
JeqHeM ciydae ABIAETCS HEHTPOM PACCesiHHA MAfAIero
cBeTa; OHa MOCHIIAET CBeTOBBle Jydl (Ham, 4TO TO 3Ke caMoe,
pacxofamecs cdepndeckie CBeTOBbIe BOIHBI), KoTOpble (o-
RYCIIPYIOTCA ¢ TOMOIIBIO JHH3 HA CBETOYYBCTBUTENBHOM CJIOC.
Tak Kar oTpaskaTelIbHas CIOCOGHOCTH 00bEKTA CHEMKI B pas-
HBIX TOYKAX HEOIUHAKOBA, TO IIOTHOCTL HOTOKA H3AYIEHNA
(IHTEHCHBHOCTD CBeTa), MONAAAIOMAs HA COOTBETCTBYIOMIE
yaacTra (ortocios, Gyger pasmmdamoil. ITO 06CTOATEILCTBO
IPUBOAUT K TOMy, 4TO II0CIe MpoABieHHsA (OTOCIOA Ha HeM
oIyuaeTcs HeraTHBHOe ABYXMePHOe H300pajKeHHe TpexMep-
HOTO 00'BEKTA.
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B nponecce oGsranoro dotorpadiporanna xa CBETOUYYBCT-
BUTEJALHOM €102 (DIIRCUPYETCA (NI pacipeledeHIie HHTeH-
CHRIOCTIH CBETOBHIX BOJIL,
OTPpasRCUHBIX T PaCCeANHDIX
0T 6OLeKTa. Tak Kar HHTeI-
CHBHOCTH CBETA TIPOLOPILIO-
Hadbla KBaIDPATy aMIiinTy-
7L CBETOROI BOJIHLI. TO Hpi
ofpranoy  Qotorpaduposa-
MHIL HCHOIB3VETCA  TOILKO
Ta UYACTH WHPOPMAILNIL 00
odberTe, ERoTGpag  cofep-
SRUTCA B T3MEHOHEAX  aM-
mootyasl  (HHTCHCHBHOCTH)
PACCeAHGTS OT HOro M3Iy-
yenirs. Oguaxo cBeToBDIE
BOHEL XapaARTEPHAYIOTCA HEe

1

Puc. 61 Cxema moayuenns ro-

JAOTPAMMEL 0T TOYEUHOTO O0DBCK- TOTERO AMILTATYI0M.  HO i
Ta: 7 — 1asep, 2 — amH3s, 3 — dazoit.  Hudopymauna o6
ToYeunpil o6Lert, 4 — miocwitil O0ROKRT® KATECTBEOH!IO 3Ha-

OTPAMAILTh, J — CBETOUYBCTBI-

. . THTeIRHO BO3pacTer, ecdir
TeAbLHbIH C.JI0L ‘

3aHRCUPOBaTL Ha CBETO-

YYBCTBHTEIRHOM  CI0e He
TOIREO aMIAUTYAY, HO I (asy oTpamkenHoro ot o0nesta (o-
TOCBEMEH B3Iy YCHUSA.

CaexoBatepno, cympocts roaorpadiil 3aRA0UACTCH B
Hnponecce permeTPaliiie Ha CBETOUYYBCTBIITEILIOM €00 a3MIITli-
TYAB 1 (hA3BL CRETOBBIX BOIH, NCUYCKACMBIX I PACCelBac-
Muix obnertos orocneyrn. UToGwr 3a(UIRCHPOBATE  (haswl
CBETOBEIX BOIH IIPI IOIYYEHMNI TOTOFPAMM, NCHOIb3YETCS SB-
tenne navepdepennun. Hpu moxyuenms romorpasysr o6vern-
Ta pacCessHHbie UM CBeTOBBI® BOTHBL HATePMEPOPYIOT ¢ Ayd0oM
CBCT&, HIVUINM HElLOCPeICTBeHHO 0T KOTepeRTHOTO HCTOYHITRA
(1a3epa) u HABBIBAEMBIM ONOPIEIM TyYOM.

Hpoucxoasr sro caeaywums odpason (prrc. 64). JIyd
¢iera OT HeUpPepelRHO AeliCTBYIOUIETO ra3oBoro aasepa I mpo-
XOIUT Wepes cucreMy 2, PaCHIUPANIIYI0 ero IIOmepedHoe ce-
deHne (maipuyep, depes aunuset), Ha oyt Takoro IIHPOROTO
IIydlia CBeTa CTABNTCA TOI0rpadupyeMbiii 00berT 3 1 sepka-
a0 4. OtpaskeHHBI OT 3epRaIa cBeT momagaeT Ha CBETOYYR-
CTBUTeJBHBIT 10l 5. ClIeoBaTe b0, CBETOUYBCTBHTETHHBI
CI0fi OCBEINAETCS KAK PACCEAHHBIMIT, TAK I ONOPHBIMI aydga-
mi. Ilepex doronmacTunkosi wer HuRakmx oxrycupyouuix
YCTPOHCTB, TaK 4TO Ha JI000H YUacTOK ee MOBEPXHOCTH f1a1aeT
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[M3IvHenite oT BCero OOLeRTa, § HA00G0POT. — Jidast ToYRa
00BeRTA TOCHIIALT PACCEAHHLIE JIYyUNl Ha BeCh CBETOUVBCTBII-
TedpHBI €10, Onopuelil 1 pacceaHtuii Iyum maTepdePUPY-
10T, TIPIYEM ecIl ROTIeSaHilss B HUX NMPONCXoIAT B (ase. TO
OHII YCILTIBAX0TCA, a ecan B nporirBodaze, — T0 0CIadIAWTCA.
C1e1oBaTeIbpHO, roJorpaMMa, odpasyiomasdca B oTocaoe,
apasieTcd, 110 cyvimectsy, Qortorpadueil mnrepdepeHunoHHOI
RapTuHH csetoBeix BoTH. Iloiyuaemoe m3odpameniie Rames-
CH TPEeXMePHBIM.

fHeno, aro B oTamuue ot o0buHbIx Qororpaduil A1a nody-
YeHIA TOIOTPAMMEI, BO-TIEPBBIX, He HYRHbI ONTUYecHNe Cie-
TeMBbI, CO3JaloHpe H3o0padeHlre 00DLEKTa, BO-BTOPBIX, HYVIKCH
[ICTOYHIR KOTCPEeHTHOrO, MOHOXPOMATHYECKOrO IH3IVIeHIs.
3aTeM erie Hy:heH OMOPHBII JAYd, CO3TaBaeMbIl HmyTeM Dasie-
JeHTIST MepBOHAYaTbHOr0 HM3IYUeHNA HA JABA JAyda.

B 1101v4a2Moil ToI0TpaMie 3aNedaTICHA BCA MHDOPIMAILIA
60 aMILTITVAAX T gasax npollelmeil 2 TeKTPOMArHUTHOIN BOI-
wel  (mpoimejuierc chera). UTeOM  yBIJETh H300parKedie.
HY/RHO OCBETHITH TOJIOTPAMMY OJTHOPOAHBIM KOTEPeHTHLIM CBe-
toy. Te BOTHDBI, KOTOPble EBIIAYT H3 TOJOTPAMAMBLL, OVIVT B
TOYHOCTIL COBIATATDL € BOJHAMII, PACCEAHHBIMT O0DBERTOM.

Tasnsg na oToCTol, MBI YBIINM 06 beMHOE MHIMOE
1300pasKeHIIe 09LeRTa, a ccIm cORyCHpoBath MpPOIeTITil
CBOT, TO YBILIUM ero fgeiicTeitelbHOe m3o0pasrenme. Bee mpo-
HCXOMIT TaR, Kak OYATO 3TO HE TOJ0TpaMa, a pealbiibil
upemser. Hit r:1a30M, HU KaKGM EPYIIM IPHOOPOM HeTb3d 0T-
YT BOCCTAHOBJICHHBIE TOJOFPAMMOII CBETOBBIE BOJIABI, OT
BOJH, HCXOINBIHIX OT O0BEKTA.

KourpacTHoCTh 11300pasKeliid COBEDIIeHHO He 3aBlent oT
KOHTPACTHOCTH CBETOUYBCTRITEIBNOIO CIOA I IOITOMY ICT
meratasHLIX rogorpay. CIegoraTedbHO, MOMRHO TePeCHATH
roIoTpaMMy ¢ OJHOH (DOTCILTACTIHRIL Ha XPVIVIO, TP 9TOM
YepHOe CTAHET GeIBIM, IT HA000POT, HO 00 TWIAACTIHKIL OyAyT
BOCCTAHABIIBATEL OJHO I TO jKe I300parkeHie.

TFotorpadgupoBaiie CBA3AHO ¢ MOJIYyYeHUICM HETRNX ITf yC-
ToitanBbiX HHTep(ePeHIIIOHHEX KAPTIH, IO3TOMY HOIydeHIe
XOPOWINY Pe3y;IbTATOB IIPI HKCIOHIPOBAHUN B TedeHNe MHO-
THX COKVH;[ CBA3aHO ¢ yReCTRIM KperTeHieM YacTei yCeTanos-
KII Ha TsEETBIX MACCHBHBIX HOYMCTABRAX, YTOOBI OTCYTCTIBOBA-
[0 Ranoe-IN00 cMem[enIe B Hpoilecce DKCIOHHPOBAHUL. ITH
TpeSoBaHIA CMATIAIOTCA IIPH yIOTpelIeHiH J1a3epos OTHOC-
TeJIBHO 00JIBINOH MOIHOCTH.

Ha mniacrumkax ¢ TodcTelM  cioeM ¢ororpaduueckoit
9MYIBCHII MOLYT GBITH IOy Yelsl IBeTHBIE ToJoTpar bl Lipan-
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Aa, DOab3yACh ABJeHNEM 00pa30BAaHHA CTOAYIX CBETOBEIX
BOMTH  BHYTpIL TOICTOCTOiHON doTorpadmuecroit smyapcr,
MOZRHO LOTYHHTH MOcTe 05padoTRII TAKOIO CT0s N300paskemHIe
00bERTA B HATYPATHHEIX I[BETAX. DTOT MeToT OLII Mperio/keH
. Jlnmnyanoy eme B KoHIe npomiaoro sexa. Ecan HAIPaBUTh
Ha Tahylo IMACTUHRY Jyd (e10ro cBeTa HOX TeM ke YITIOM,
101 ROTOPBIM MPOH3BOAITIOCH OCBEIeHIe, TO MO;KHO YBILIETH
m3o0pakeline 00beKTa B HATYDPATbHBIX I[BETAX. Ogmaro aro
n3odpaskeniie GyaeT IIOCKHM, B OTIIGIe OT TOIOTPaMMEL,

Ha ogmoii u toit e miactumre MOTYT OBITH HOJTyYembl
COTH! Pa3TIMIHBIX To1orpamMM. Jliaa aToro mpu mocaeosaTednh-
HOM ro1orpaduposani GoTONIACTHHEA CTABITCA 10T pasHbI-
M YITaMIT I, KPOME TOTO, MOYReT OCBEMIATHCHA CBETOM Pa3Imd-
Hoft manuel Boansl. To mwin nmoe m3oBpaskente BOCIIPOT3B0-
AUTCA HE3ABICUMO OT APYIUX NPH  3aJAHHBEIX  YCIOBIAX
OCBCHIEHIIA TIACTHHKIIL

C MOMOHIBIO T0I0rpaMMEBI HOJIYYAIOT CHIBHO YBeINYeHHOe
nzolpaskeniie NpeaMera, T. e. HCIOIb3YIOT €€ BMECTO MHRpOC-
kolla, 4To pacmHpAeT BO3MORHOCTI HCCAeTOBAHIA OYeHDb Ma-
TeIX 0GberToB. llpnvenemnie romorpayy 1714 meteit MIKPOCKO-
It 1myeT B BHAY H3o00peraTens roiorpadmm JI. I'aGop, mpex-
TOARUBINNIT oT0T MeTox B 1947 r. Opmaro mHTepec K 3TOMY
OTHPDITIIO BO3POC WOCTe TIOABIEHIsI KBAHTOBBIX TeHepPaToOpoB.

Toaorpasya Mosker GbITH cHATA B PEHTIEHOBCKIIX IydYax ¢
0YeHb GOTBIION CTENeHbI0 Pa3pelleHIs, a H3obpaskeHiie BoC-
TIPOI3BEIeHO B BILTHMOM CBETe.

C rozorpaguposanneM cBA3aHA HCKIIOUATENHHO BBICOKAA
Hale/RHOCTL XpaHeHIs uHQOpPMAIN, 3anicaHHOl B Buge ro-
-TOTPaMMBI, TaK Kak Ka/kjasd TOYKA OOBERTA CHEMEI MOTy4Ya-
eTC;T Ha BCeil MOBEPXHOCTH CBETOUYBCTBITETBHOTO CIOS, B TO
BpeMA Rak NIpu 00blYHOM (oTOrpad)IpOBaHII OHA durcnpy-
€TCA JTIIH Ha 0YeHb HeGOoIbImoM ydacTke ciaos. IloatoMy ecam
Ha (DOTOILTACTIHKE CHETATh HECKOIBRO OapallHH WTH 9acTHd-
HO CHATH dMY.IbCHIO, H300paskenle MOYTI He W3MEHHTCH, BCe
ero petatn coxpauarcsa. Ecan maske pasénts miaacrumky ma
HECRO.IbRO YacTeil, TO KaKkymo OB 4acTh ee HI B3ATh, OHA BCe
DaBHO AacT n300paskeHue BCEro 06 HeKTa, HO 3TO H306paskeHe
Oy1eT 3HAUITEIBHO MeHee APKHM H 9eTROM, YeM H300paske-
HIlC. JaBaeMoe Bcell ITacTOHHOM,

Boabmoe apavenne giaa roorpadum mmeror doromarepna-
-Ibl, B LEPBYI0 Odepeapb, UX sepHucTocTh. OGbramble gororpa-
priyeckite DMYIBCHH HpPeNCTaBIAAIT CcOGOH He CHIOMIHY 10
Cpely, a B3BeCb CBETOYYBCTBHTEIBHEIX MHKPOKDPHCTAJLIOB,
PACIIOTOKEHHBIX HA HEKOTOPOM DACCTOAHHI ADYT OT ApYTa.

108



Takasg ¢TpyRTypa (HOTOIMYyIbCHI] HOPHBOANT K TOMY, 9To Ha
TOJOTpaMMe BamluchiBaeTcA He HENPephiBHOe pacipeielenpe
sprocTi HHTepepeRNIOHHOl KapTHHLL, a AUllb ee dpar-
MEHTHI.

3epHiucTas cTPyKIypa (OTOCTOA OKA3BIBAET CYNIECTBOHIOE
BINAHIIe HA KAaUecTBO M300pa/KeHIA HPH IPOCBeUINBAHLIL I0-
TOBOIT TOIOIPAMMBI, YTO CBS33aHO C pacCesHielM CBeTa Ha Hpo-
ABICHHBIX 3epHax. 9T0 00CTOATETHCTBO HPHBOJNT K BO3HUKHO-
BEHIII0 cBeToBoro (JOHA, HA KOTOPOM PaccMaTpIBaeTCcs m300pa-
smeHire.  JTO  paccesgHue, OZHARO, yMembHmIaeTcd  IpH
VMeHBIIeHIIT pa3Mepos 3epHa. IoatoMy B rozorpadimm 0IeHb
BAasRHO HCIIOTB30BATh MEIRO3ePHIUCTHEIe, HO JOCTATOIHO CBETO-
yBCTBUTCIBIBIE My IbcHI. IIpHMenenie mxX CHU/RAeT CBETO-
Boit ()OH OT paccesHHOro cBera (9TO sIBTEHIIE HA3HIBAIOT TAK-
sRe IIyMOM B m3obpaskeHmI). QeM BhIIle paspelHamomas Crio-
COOHOCTD 9MyJIbCHI, TeM Jydile KagecTBO DOIYIaeMoro
n300pakenns.

Oxmaxo (GOTOIMYIBCII TMOMIMO 3ePHICTOCTII CTOA HMEIOT
H ApYyToit HeJOCTATOK — HX HelIb3f NCIIOAb30BaTh MHOIO pas.
Jlas meTeil mepesamncn THQOPMAIIl OHH HEIPUTOIHBL. Ho-
3TOMY BEIyTCS HOUCKH HOBBIX MAaTepmasioB s rogorpadimr
IlepcneRTHBHBIMA B 9TOM OTHOINEHHI MOTYT ORa3aThCs Tep-
MOILIACTHRE T (OTOTEPMOMLIACTOHKI, He MMEHIIINe 3epHHC-
TOff CTPYKTYpPHI, YTO BMECTe ¢ TeM He HCKI0YaeT IOABICHIA
O pyrux MarepraIoB.

Boapmoe 3HadeHme [Id KadeCTBa TONOTpAaMMBI TaRke
AMeeT ILIOCKONAPAadiedbHOCTh IOBEPXHOCTEH MHOJTOARRI, Ha
KOTOPYI0 HaHOCHTCSA CBeTOYyBCTBITETbHBIH ciofl. B ciydae,
ROra CTeRIAHHAS MOJIOKKA CBETOYYBCTBHTEILHOIO CT0A He
ABIAETCA CTPOrONApaLIeTbHOH, OTpaKeHHe CBETA OT ee 3aj-
Heil mOBePXHOCTH, TpaHNUameil ¢ OKpy:Rafomeil cpenoii-Bos-
IYXOM, BEI3bIBaeT NOABIeHHe NHTepPQepPeHENHOHHEIX H0I0C
paBHOfT TOMMITHEL. VIHTEHCHBHOCT BTHX MOJOC IpH HeSIaro-
OPUATHEIX YCIOBIAX AOCTaTOYHA AT ofpasosamus B (OTO-
qyBCTBOTEIBHOM C€I0€, TOCTe ero NPOABIEHIA, 3aMETHOIO
pOHOBOrO TOYepHeHNsi ¢ mepuojmdeckoil cTpykrypoil. IIpm
ocpemeni OTOCTOS Ta3ePHBIM JIy40M ITOT MHTepdepeHIn-
oHHENT 2pPeKT 0CcO0eHHO BHAUHTENEH I B TO jRe BpeMs Nid
rozorpaMM copepmierso mHegomycroM. G meapio ycrpaHeHDA
atoro sdderTa 3aHAA CTOPOHA IIACTHHKE NPHBORHNTCA B I0T-
HOe CONPHEOCHOBEHNE ¢ BCIMECTBOM, IMEIOIIIM TaKOi JKe Io-
KaszaTelb NpeTOMIeHHsA, 410 I creriIo (-~ 1,5), mampmyep,
¢Mech TOIYOoIa H MeTHII XI0podopyMa, deM HCRITaeTesa oTpa-
;reHIe OT 3afHell MOBEPXHOCTH IIIACTHHKH,
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HecyoTpa Ba 1o, 9To Tosorpadiiisi HAXOTITCH eLie B Ha-
YAIBHOU CTRTII CBOETO PA3BNTHA, 00JIACTH ee HpiMeNeHIs
¥eupepoinno  ypeamunpaiotes. Caeaver oskniate 1 addern-
THEIOTO NPUMEHeHHA T0I0rpadiliin A8 Co3aHNsA CTePeoCROTII-
4eCKOT0 RITHO Ii TeICBILICHITA. Yike OBLTH CHATH IepBHIe TO-
Jorpamyiisie uabypn Oann m3 mux coctosd usz 60 raapoe i
JAEeMOHCTPIPOBAICA B TedeHlie 3 cex.

Kawmaiaaty gusnro-yatesarnvecrux mayek 10, H. Jenn-
CIORY IpHCcy;Riena JleHITHCRAag mpeMIa B 00JacTH HAVEIL il
Teximiar 1970 roga 3a nmra pafor «Toderpadust ¢ saumcsio
B TPEXMeDHOIl cpeqey.

JTir padOTEL OTRPLIBRIOT HOBBiE IePCHEeRTHSEL WPIMEHEL 1
rotorpaduir B RIHO 1 tedesuienin., OHE JAl0T BO3MOMKHOCTL
f01y4aTh HBeTHhe 00BeMIIble NM300Pa-KeHHsA HPH OCBCIICHITH
TOJOTPAMM JHEBHLIM CBETOM.
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