BBEJAEHHUE

[Ton onruuecxol cucreMoi OOLIMHO MOHUMAKT COBOKYI+
HOCTP ONTHYECKHX Jeraned, Npe/HA3HAYCHERIX Ads ONpeje-
JIEHHOTO ¢OPMHEPOBANYA NYYKOB CBETOBHIX JAydell. B tefecko-
MHYECKHX CHCTEMAX HCHOMB3YIOTCS JeTasH, OrpaHHyeHHbe KaK
CHEPUUECKHMH MM HJOCKHMH TOBEDXHOCTAMH, SBJISIONIUMHE-
€ YACTHBIM C/Iyd4aeM CQepHUecKOod NOoBepXHOCTH, y KoTopof
KPUMBHSHA DaBHA HYA0, TAK ¥ HechepHuecKuMy (acdepHuecKH-
MU} TIOBEPXHOCTAMH. B OGOHX CaAyuasX TOBEPXHOCTH MOTYT
GBITh NPENOMAAIOIBAMK U OTPaMAOUHMH. BLIOOP KOHKPETHO-
I'G THIIA [IOBEPXHOCTH 3aBHCHT OT ileNoro pAjfa yclIosdH, KoTo-
pPHM JOMKHA VIOBJETECDATH TENECKOUHYecKas cHCTeMa, o
yeMm GyfeT nOAPOGHO HANQKEHO B AafbHefneM. 31ech MBI ApH-
BOAWM YCJOBHBE 0003HAUGHUA OCHOBHEIX ONTHYECKHX Hapa-
MeTpoB M noHATHIl, Kortopble OyIyT HCNO/NL30BATHCA B Nalb-
Hefiwem, HexoTopsle yerosiBiInecs TepMHHLI, HMEIOUME LIHPO-
KOe XOKJEHHE CPEfM JIoOHTeaeH TeAecKonocTpoedns, OyayT
BBEJCHB! 110 XOAY H3JOKEHHS MaTepHaJa,

JarHa  BOMHBL HM3JYUEHUH
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[penen pazpelnenus:

B yIJoBOH Mepe

B JAHHEIHOH Mepe
Koappunnent:

NPONYyCKAHHA

OTPaNKEHHUA
BupuMoe yBesaHderle
BuauMoe yBeaHUeH#e OKYAapa
Bugamoe yeesiHueive tefeckona !
Yeenuuenue:

AuHeliHOe

YIVIOBOE
Ontugeckas cana

S oe 3w

eie-c;



Qcepas TOYKA NPEMETA - A

“Ocenai TOUKa H30Opamenna . A
['AaBHBE MIOCKOCTH H, H
BDoKYCH: Tepeluuil U 3afHuri F, F'
dogycHble PACCTOSHHA: NCPeyee H 3al1Hee EF
OrpesKi: nepeIunil 1 3ajHui 5, s
PaccrosiEpe oT nepernero GoKyca Io Ocesoil To4-

kY npeamera 2
Paccrositme OT 3agHero ¢okyca IO ocesoi

TOUKH M300pANEHHS Z'
dokanbEBIe OTPE3KY: TIEPEIHHH M 3a(HHHA Sp, Sk
Vroa najenus ) E:
Yron upenomieHns {orpamenns) &

Panuyc KpHBHIHL NOBEPXHOCTH b
Bricora myua Haj ONTHUECKOH OCHIO i
TojmEka # BO3AYIHHEbIE HPOMERKYTKH d
OTHECHTRALHOE OTBEPUTHE D1 f
AluaseTp BXOAHPTO 8paAMKa b
JlnaMenp BHXONHOTO 3padxa D
Jlupeitoe Tole TEISCRONBYCCKOR CHCTEMH

B UPOCTPAHTTBE HIOGPAKEHHT 2y

B HexoTOpHX -cTyuanx ANA OJHO3HAYHONO TPCACTABICHH!
ONTHZECKSH CHCTEME HeOGKOZHMO YUHTHIBATL OOMEBIPUHSTH
NpaBIIA BHAKOB, HecoD/ipjeHe KOTODHX MOMKET NPUBECTH |
HEUpapunbHOMY Pe3YALTATY.

4. 3a BOOKUTRIBLHOS BANDABNSHEe PACOPOCTPAHEHHR CBE
T8 CUNHTROT HallpaBielne clesa uanpasu {puc, 1).
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Puc. 1. 3Hak# OTpeakoB U YrIOB B ONTHYECKOH CheTeMe

2. Orpesky BJONL ONTHUECKOH OCH CUHTAIGTCH HOA0XKATEh
NHIMH, €CTH HATPABJICHHE HX H3MEPERYs COBIAJAET C MOMOHH
TeJbHEM HANPABJICHHEM CBETOBHX JAyuel, B OIrPULATENLHHI
MM — B NPOTHBHOM cayuae. B HerkoTopuix ciiyuasX mHauaio o1
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cyeta M Halpap/eHfie JONYCKAeTCH YKas3hiBath, ,0603Hayast
OTpe3Kd B BHJE CTPRIOK.

3. Pajpumychl KPHBH3HBI HOBEPXHOCTEH, OIDAHHIHBAIOWHX
cpeinl, NOAOWHTERLHE!, €CAY LEHTPL! KPHBU3HLL HAXBIATCH
cnpaBa OF NOBEPXHOCTEH, I ODPHNATENLHE!, €C/IT IRHTPH KDPH-
BH3HLI HAXONAICA CAEBA OT NOBepXHOCTEl..

4. TonmuHy ONTHUECKHX IeTalef M BOZAYILHHIX [POME-
MYTROB MY ONTHYCCKHMY MHOBEPXHOCTAME CUHTAIOT HOJ0-
HTILHOE, ecnH RoCAeRyIoNas TOBEPXHOCTE: pPACHONONKEHA
(o xofLy Jy4wd). ChpaBa OF NPebIyINEl, H OrPHIATCABHOH —
B [POTHBHOM CayYae,

5. Orpesx, MepleHEHKYIAPHEE OOTHYCCKOH OCH, €4HTa-
WOTCHA TIONOMAWTSNLHEIMHE, eC/H OHE PacloJoKeHEl Hajl, OnTH-
YeCKOH OChI0, H OTPUUATEALHEIMM, eC/H ONH PACHOMOKEHDbl 10K
OCHID. )

6. Yron cuprasres HORORETEILHEIM, eCAY AR TOFG, wTale
OHCATE YACTE HAOSKOCTH MENTY eIl ¢TOPOHAMH,, 0fb, OT KOTo-
pofi BEASTCA OTCHET, HYIKHC BPAINATL BOKPYT BEpINWHBE yraa
B HAAPaBASHHH JBMMEHHA YACOBOH CTpesiky, H OTpPHLIATE/IB-
HbM — B NDOTHBHOM CAyvae.

7. Hpw orpaXeHyH oT FOBEPXHOCTH MEHAEICS 3HaK ¥ yria
OTPEKEHMT ¥ [IOKASATEAS [IPEJIOMACHNA cPelpl pacnpocTpaHe-
HUA CBETOBOTO Jyua. )

Cayuap, AA9 KOTOPHX IPaBHJIA SHAKOB MOMKHC He YYHTEL-
BaTL. GVIVT OPOBODEHR 0c0f0.



raAaABA I

SAEMEHTD! TEOPHM H30BPAMKEHHNS
TEJECKOIIMUECKUX CHCTEM

§1 OCHOBHHIE 3AKOHH TEOMETPHUECKOM OINTHKH

Heficrbue TeecKonBYecKOH CHCTEMB! OCHOBAHO HA HCNIOMAbL-
SOBAHHY 3AKOHOB NpENOMJIEHHSt M OTpameHudA. I12pemift Gen
BeiBeNieH sKcnepuMentadbHo B. Cheastmycom (1580—1626) u
P. Dexaprom (1596—1650), Ou cOCTOHT B TOM, UTO JY4H CBETA
H3MEHSAIOT CBOS HailpapJaeHnne, TIPE/IOMJISIIOTCA Ha TPAHHIE pas-
Jena JBYXN CpeXl ¢ MOKa3aTeNnsiMu NPeIOMJIeHust 1 | 1’ 10 onpe-
IeJeHHOMY 34KOHY (pHC. 2, d): HOPMaJh XK NOBEDXHOCTH B TOY-
Ke Nafesus Jyda, Dajaiominll U npesoMAeRHBIH AYYH Jexar B

Puc. 2. Ilpeomienne H OTpaMeHHe CRETOBHX Jyued

o,zmon HJOCKOCTH, ¥ yeoa nadenus (yroa MEELY NalaoimM
AYIOM H H@pMaJIbIO} H yeon nperomierus (Yrod MeXy Hopma-
JBIO Y MPOUIETUIHM AYYOM) CBSSAHH COOTHOLICHHEM

nsing=n"sing’. (n

B neonnopoankix cpepax, y KOTOPLIX 4’ MEHSETCS OT TOUKH
K TOYKe, KakK, HANPHMED, ¥ HEKOTOPHX CHENHAILHEIX ONTHUe-
CKHX CTEX0J ¢ TepeMeHHHM HoKasateNleM TIPeNOMJACHHSA, Jy4
npeTeimesaeT HENpepLIBHOE MCKpPUBAEHHE.

3areH OTPaMEHAS SB/SCTCH YaCTHHIM CHY9aeM 3aKoHa
NPeNOMACHHS NPR n'==—7, NOCKOMBKY OTPAMKEHHE NPOHCXO-
JMT B TY Xe Cpeflly, HO HalpaBJcllHe PACHPOCTPAHEHHS CReTa
MeRAeTcs Ha 00paTHOE. YT0l MEWAY HODMANRIo H OTPAKEHHEM
JMYUOM HASBIBEETCH feaom ompascenus. B sTom ciydae ymm
H &' UHCJeHHO paBubi Apyr Apyry (puc. 2, 6).
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§ 2. ONITHYECKAS] CHCTEMA B TIPEJICTABJIEHHU
FEOMETPHYECKOM ONTHKH

Tenecxonuueckie CHCTEMEI NPEICTABMIAIOT COBOH KAACC TAK
HaBHIBAEMBIX ONTHUECKNX QOKQAbHLLX cuches, AR KOTOPHIX
paccMarpHBaeMbll peIMeT H ero H306pa}KeHHe HaxonaTes B
GecKOHEYHOCTH.

Taxne cHCTeMBL ABAAIOTCS TaKKe H HEHTPHPOBANHBIME CH-
CTEMAaMH, T. & UeNTPH chepHBecKuX NOBEPXHOCTER, a TaKXKe OcH
CHMMETPHH JIPYrdX INOBEPXHOCTel JNedaT Ha ONHOH IpsAMOl,
KOTOpYI0 HasblBakT oamudeckoli ocero. Cpasy OTMETHM, UTO
npouece HEHTDHPOBKH TEJIECKONUYECKOR CHCTEMB ABRSETCH
HeOOXCAMMOH H OTBETCTBEHHON onepanyefl s NOCTHIKEIHA
TpefyeMorc Kayecrsa H3o0parKeHH.

[TycTe Ha npoM3BOILHYIO ONTHYECKYIO CHCTEMY, CoCTOs-
Wy H3 UEHTPHPOBAHHAIX NOBEPXHOCTEH (T. e. UCHTPHE KpH-
BH3HEI KOTOPHIX J€KaT HA OfHON DpAMO#l), HalpaBJeH oceroi
Iy4oK AyueH, ofpasyroulnx ¢ CITHYECKOH OCHEKY MaJjble VIVIBL K
nafaruHy Ha ONTHYECKYK CHCTEMY HA MaJnoft BRICOTE. PaSjleJI
ONTHKH, HSYYAIOIMHA CBOHCTBA TAKON CHCTEMBI, HasHBaercs
eayccoendl onmukorf, C MOMOLIBIO Hee JOCTATONHO YA0OHO X Bpo-
CTO MOXHO TIPOH3BECTH DACYET €e OTAGALHEIX CRATAEMEIX 3Je-
MEHTOR, YTO JUI1S JHOOWTENA TeAecKOHOCTPOSHHS ABJIAETCH HO-
JONKUTEIbHEIM MOMEHTOM IIPH BHIGOPE MCXOZHOTO BaphauTa on-
tHyeckofl cucrembl. OfHAKO B rayccoBofl ONTHKE He paceMaTpu-
BaeTCst CTPYKTYpa noayuaiomerocs uzobpameHus., B srom
CMEBIC/IE €8 BHIBONBI SBJSIOTCH JOCTATOYHC alcTpaKTHRIMH, H
HX CJelVeT paccMaFTpHBaTh B ILIaHe NPEeABADHTENLHOrD aHa-
Jinza pafoTel ONTHUECKOH CHCTEMBI.

B OCHOBY TROMETPHHMECKON ONTHKH IOJAMKEHHI CACLyHHIHE
NpejcTaBAEHAsA O CBETOBHIX #BjenufAX. B oxnopoldHo# cpene
OT Kamioll TOUKH MpPEAMETa CBET PACHPOCTPAHSETCs NpsiMo-
NHHEHHO; KaXKAaA H3 TAKHX NpAMLIX JIHHUH pacnpoctpareHds
CBETA HASHIBARTCS Ceernoshist AyvoM. ECIKM OYUOK Jyuel, HCXO-
BSILAX W3 TOYKH, 06PATHTH KAKHM-THG0 06pasoM B CXONALLHI-
¢sl MIY™OK, TO B COOTBETCTRYIOlEM MeCTe NMPOCTPAHCTBA DOMY-
yuTcs H3o0pameHde TOUKH B BHje TOUKH 2Ke. PaccMarpuBas
npeaMerT KAk COBOKYIHOCTE GeCKOHeYHO OOJIBINOIG YHCAA TO-
YeK, MOXKHO [OCTPOHTh H3oBpaXkeHHe HpeIMera Kak COBOKYII-
HOCTh K300DaMceHudl €ro Touek.

Ecnn cdopmiposaHHOS ONTHISCKOH CHCTEMOH LIdof)pa}KeHHe
IUIOCKOTO NPEAMETa, MepPeHiMKyAssPHOTO ee ORTHUECKOH OcH,
NOJHOCTLIO TIOAOOHO CaMOMy MpeIMeTy, TO TAKYIQ CHCTeMY Ha-
suBawT HieanoHod. HeoGxonuMo orMeTHTh, HT0 HH o,uﬂa peaﬂb.
Has CHCTEMa He YJOBJETBOPSET STHM YCNOBUAM,



Bymew Ha3bBaTh 06AAcTh NPOCTPAHCTSA, B KOTOPOM OOTH-
YeCKHE JYYH PACHPOCTPAHAIOTCA AG BCTPEYH C TIEPROH [I0BepX-
HOCTHIO ONITHYECKOH CHCTEMBI RPOCHIDAHCIGOM RpedMenos, a
OfiI8CTh BX pPacIpocTpaHenus [OCAS BCTpeuw € Hocuexned ee
GREPXHOCTBIO ~— HPOCHINGHCIEoN H300paietiti.

Ha pic, 3 usofipasenst NepBas u HOCHECRHAA NOBEPXHOCTH
ONTHUECKON CHCTEMBE, COCTONIIEH H3 HECKOMLKHX hepHIecKuX
nosepxEocTel. Oce OO — ontideckas och. Flpw HaGaoaeHun
GeckoHeyHo ynanenprx ofbextor ayy A,M; B npoctpaucrae
IpeAMeTOR Rapalnesier onTHyeckoir ocw 00’ # B BpocTpaHcTBe
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Pue 3. OcoeBHBE HIOCKOCTH, OTPe3KK B TOUKHM B FEOMETHHUECKOH O
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nsobpaxeHnii Hepeceraer ee B Touke F' — saduem zaasrom
thokyce cUCTeMEl. BBeneM TOHATHe 3a0Helt aAasHol naccKocmil
ONTHYECKOH CHCTemnl. OHa npejgcraBiser cofofl BooGpamae-
Myi0 TWOCKOCTE H', NeprneHARKYAApHYID ONTHYECKOH OCH CH-
CTeMBl H ONPEIRIAEMYI0 TOYKOH repecedeHHs INPOAQAKEHHS
ayga A;M,, BXOISIUETO B cuctemy, u ayua M;A;, BRXOgsIero
U3 CHCTEMBl. AHaJOrHYHO OHPENENSETCH nepedHas 24a8HaA
NA0CKOCHE ¢ TIOMOIBIO TOYKH TeDEeceueHHst NPONOIIKEHHs Jy-
veli A;M; n M,A,. Xors peannio TVIaBHEIC IMIOCKOCTH B Off-
THYECKO] CHCTEME He CYINECTBYIOT, TeM HE MeHee MX BReledHe
ABJACTCE OUEHh BaKHbIM, TaK KaK OJHA M3 OCHOBHHIX Xapak-
TEPHCTHR ONTHYECKOH CHCTeMBE — (hokycioe  paccmosnie (OT-
Pesok ') onpenensieTca Kak PaccTOsIH¥E OT TOUKH [epeceyeHHs
JIy4a ¢ ONTHYECKOH OCLIC [0 COOTECTCTBYIOUWICH riaBhol maoc-
KOCTH, & He AQ NOC/HSHHEH NOBEPXHOCTH JAHHZHL (OTPesoK sqi).
Ora pasHHIA. OCOGEHHO SaMETHA /1A TaX HA3HBAEMbIX Tese-
OOBEKTHBOB, ¥ KOTOPHIX 3aJHAA IJiaBHas IMIOCKOCTh H' BbiHe-
CEHA U3 CHCTEMBI JAJEKO BIEPEN, B PE3YALTATE Uero BEAWIHHA
(okycHOro pacCTOAHHA M. BAAHETO BEPMIMHHOTO (JOKYCHOIO
PACCTOAHHA Sp; MOTYT OT/JHYUATHCA [0 CBOEMY aGCOMOTHOMY
3HAYEHHIO B HECKOJBKO pas. v :
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,Equﬂ TENCCKORRYeckofl ~tueTeMyl, paforaruiell B Bosayxe,
fu F wuctenno papss IPYT APYry, H OGHIYHO 5Ta BeJHUHHA
HOCHT Ha3BAHHE SAOSH020 (oKycrn2o paccrmoania. Ecay ofnexT
HalONOAeHAA HaXQIATCA Ha KOHEYHOM DACCTOSHHA OF ONTHUR-
CKOH CHCTEMbI, TO CBETOBHIE JYUH OT Hero {(Hanpumep, ayu AM)
TIOTAfAKT B ONTHYECKYIO CHCTEMY 10f HEKOTODHIM yivioM |od
K ONTHYECKOK OCH. B 5TOM caryyae Hzofpaxkenne ofberTa (/100
KOCTH us00DAMEHNH) DKARHBALTCH CABUHYTHIM BIPABO OT TOU-
ku F' K 1ouke A’ Ha oTpesok 2. S0 cMeHlenie AJ0CKOCTH H306-
PasKeHHS BABHCHT OT (hOKYCHOTO PACCTOAHNUS CHCTEMDL B JIBCTaH-
LHH R0 00BeRTa HaDMOAEHKA H MOMeT ObITh HalifleHd no gopmy-
ne Heworona

22 =", @)

THe 2z — paccTosHMe 10 ofbekTa Halmoierus MUAYC HOKyCHOS
paccrogune obpexripa, Tax, eciau Mel HabaiofaeM 00LeXT, Ha-
xozamuiicg or Hac Ha paecrosiRux 100 M, B releckon c dio-
KYCHRM paccrofaueM | M, TO cMelleHHe NJOCKOCTH H306pame-
HHs CTHOCHTENBHO NOJOMeHHs, KOTopoe gHa 3aHMMala NPH

nabmonennn  DECKOMEUHO YRAJASHHLIX OBBLEKTOB, COCTABHY

]
2 355 = 0,01 m.

§3. OI'PAHMUEHHE NYUKOB JAYUEH
B TEJECKONHWYECKOINM CHCTEME

SJeMeHTH TENBCKONNUECKOH CHCTEMH! ~— QOROKTHB, OKY:
9P, BTOPHUHLIE ¥ BCUOMOTATENBHEIE 3€DRaia, JHHSH HMEIoT
OIIPE/IE/ICHHbIE IONepedHbie PasMepPhi, KOTOpHE OTPAHHYHBAIOT
Noaih CEYEHHs CBETOBLIX IIYYKOB, a TAKXE YIVIOBIE H JiH-
HelfHBIe pasMepHl npeIMeroB, H300paMaeMble CHCTEMOH.

Orpalyuensi CBETOBHIX NYUKOB B TOH HJIM HHOH CTeHeHH
CBOLCTBCHHB! M060H onmruyeckol cucreMe. C ONHOH CPOPOHEL,
QHE BAHSIOT Ha OCBEIEHHOCTE H3oGpakerun B dokansuof naoc-
KOCTH § e pacnpeleneHne oT UHTPa O/ 3PEHNN K eT0 KpasaM,
a ¢ IAPyroil — oHpeReIfIOT pasMep MOAE3HOrO HOAS 3PeHHA.
Kpome Toro, CyHleCTBYET TAKMKe PAj CIeMUANLHLX duappaest,
npejHasHaveHHBIX 11 [IPeIOTBPallleHHs [ONafaHud Mapa-
SHTHBIX CBETOBBIX JAyYeH B (POKAABHYIO {IOCKOCTH ONTHYECKOH
CHCTEMBI, T. €. CHAYKaIHX A58 YMeHbIUSHHA BAHAHMSA paccest-
HOTO CReT4 Ha KAuecTBO uzobpamenns. Clefyer uMeTh B BUAY,
YTO HX BBEJCHHE B ONTHYECKYID CHCTeMY, CO3AaBafd H3BECTHEHIA
noacKUTeMbHEH ey, 0OBUHO CONPOBOXKIAGTCA Hemela-
TeNLHbBIMYE fBJACHHAMH, CBASAHHEIMH ¢ YXYAIICHHEM €8 eBeio:
SHEPTeTHYeCKUX XapaKTepHCTHK, 'HO C 9THM OOBIYHC NPHXO-
IHTCR MUPHTLCA, .
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B sexoropelX cayuadx auadparMel HCMOABSYIOTCH A4
YAYUIISHHS KadecTBa M3oOpaxernsi. Tak, eciid B TJIOCKOCTH,
NPOXOAAIICH Yepes LeHTP KPHBH3HBL BOTHYTOrO CHEpHYECKOro
3epKada, YeTaHOBUTE AdadparmMy, orpaHHuHBAKHIYIG €10 JelcT-
BYIOlIEe OTBEPCTHE, TO TaKAA CHCTEMA OKAMKETCS CBOGOIHOH 0T
BCeX NMpHCYIIMX eff HanGoJce oNACHRX adeppanuil, Kpome che-
pugeckofl (cm. ra, 2). )

Tlouty B xamAcH ONTHYECKOA CHCTEMe, CO3MAIOIEH K306Da-
ReHue, uMeerTca ocofad AyuadparMa, KOTOpas OrPAHHYHBAET
My4oK cBeToBbIX Aydeld. OHa HOCUT HasBaHWe anepmyprol,
nan Gederneyroujed, 1 ofosnauaercs Oyrsolt Q. [IpavennTensHo
K TeJAECKONY alepTypHON Auadparmofi ABIfeTCa OfHA H3 JHAS
OOLEeKTHBA, TJiaBHOE 3ePKaJ0, KOPPETHPYOWLas [JacTHHA
H T, A

C aneprypuofi zuadparvofl TecHO cBfisaHLl NOHATHR 6x00-
HOZ0 H 8BIXOOHO020 3paKos ONTHYECKOH CHCTEMBI, KOTOPHE B
JLAKTCH OCODEHHO BAXKHEIMY B OLPEAEICHHH e¢ CBETO-3lepre-
THYeCKHX XapaKkTepucTHK. Tak, wu3o0pamenne anepTypHOH
IuadbparMel, TOCTPOCHHOE MNPEMUeCTRYIOWEH eff gacThio on-
THYECKOH CHCTEMBI B TPOCTPAHCTBE [PEAMETOB, HA3HBACTCS
BXONHBIM 3PAYKOM ONTHYeCKOH cHeTeMe! [, a Hsofpamenne
aneprypiofl nuadparMbl, BOCTPOBHHOS NOCAEIVIOUIEH YACTHIO
ONTHYECKOH CHCTEMB! B APOCTPAHCTBE H300DaKeHHH, HASHIBA-
eTCsl BRIXOJHBIM 3Paukom onTaueckodl cuctemsl D' [lockonsky
nepen seprajioM O0BEKTHBA HAH KOPPErHpYyiomied OAacTHHOR
HUKAKHX JPYyTHX ONTHYECKUX (QOKYCHDYICIUHUX 3JEMEHTOB HET,
UOC‘E‘OJ‘!be Aad HHX HOJ}O}KEPIHG BXCILHOI'O 3patKa CcoBOajaer

) @

L
3 g ‘
Puc 4 Orpanutcnns dyuson ayuell B TeleCKONHYECKOR cHOTeME

C anepTypHO# auadparmolt, B 1o e Bpema y mesoro pajua do-
TOrpauueckix OULEKTHBOR aneprypHas AHabparMa DacHo.a -
PAETCA MEXIY ero+INB3aMH, & BXOIHOM 3pauok — Ije-To feper
HAMH U OGHIMHO HE COBLIANAGT C [ICPBOA NOBEPXHOCTHLIO MepBOi
JuHsH. onoxenue ynomsieytoli Anadparmel o 3payKor Tene-
CKONHYECKOH NPEJTOMASIONMEN CHCTEMEB! IPUBEAEHO Ha puc. 4, a.
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Ha nem, xpome Toro, norasara noeas Juogpazsa @, orpa-
HHUMBAIOMAA pasMep JunefiHoro noas 2y, B npakruuecxom
RCMGJAHEHHH OHA 3aNpecCOBLIBAcTCA B ONPABY OKy/AfApa HA
paccTOSHHE efo IepefHero (oKyca M ApPH HaBOJKe Ha pes-
KOOTh  COBMEMLARTCH ¢ (QOKaAbHOf NAOCKOCTHIO 06HEeKTHBA,
OBr1vgo umeer QGopMy KpyTa.

Hpyras nuapparma Q. ymeHbinaer BpeHoOe BIHSAHHE pac-
CeAHHOrO cBeTa Ha KoHTpact usobpaxents, Jliobas Marepnass-
Has pnadparma, sa HCKIIOUEHHeM ANEpPrypHOH M noserofl, Ko-
TOpaad OrpaHHYMBaeT HAKJIOHHLIC HOYYKH .nyqeﬁ, HasblBacTcqd
surbemipyoted (saTeHnollel). Tak, eclH HCNOAB30BATE, JHa-
thparMy (), HECKOJLKO MeHBIIEr0 PA3MePa, TO 3TO NPHBENET K
JOTIOAHHTENBHOMY NAZEHHIO OCBEIEHHOCTH HAa Kpagx Noj
BPEHHA OKYJfApa. ‘

Beepenue mnaiparM, «CpesaioniMX» BpeiHble HapasuTHbE
AYYH, NONAJAlI¥e B OKYJAAp, MHHYA ONTHYECKYIO CHCTEMY,
OOLIUHO TIpHMEHAETCS B HEKOTODEIX 3€PKAJBHEIX M 3epKasbHO-
JHH30BHX cHcTeMax (puc. 4, 6). Bonpocs!, cBisaHHEE ¢ onpe-
JeneHreM HX pasmepoB, Codee mojpofHO GYIyT OCBellieHH B
T 2,

Tenepb Hoce PACCMOTPEHHA OCHOBHLIR CBOHCTB ONTHYECKOR
CHCTEML B HPEJICTABAEHUH TeOMETPHUECKON ONTHKH KpaTko oc-
TaHOBHMCH Ha CTPYKTYpe H3oOpaKenud, coslaBaeMoil pealb-
Hoft onTHUeCKofl CHCTEMOH.

3

§4, PMBUYECKOE HMBOBPAXKEHME TOYKH S

PasMep BXOjHOTO 3pauka o0peKTHBA NO-PasHOMY BAHACT
Ha JlaBaeMoe HM Kauecrpo nsofpaxkenusa. CHILHO 3amuadpar-
MHPOBAHHEIL OGEEKTHE XOPOIIO MOJUBHATCA 3AKOHAM TAYCCO-
Bofi ontuky. On#aKko B 5TOM C1yuae He YUHTHIBAETCH BOJAHOBAH
DRUDOAA CBETOROTO H3ay'ienun, B peatLinix YCJIDBHHX o~
NOBHEH OOBLEKTHB He B COCTOSIHMH HOCTDOHMTE H30GpaxeHHe
cReTAmCHcs TOYKH B BUjE TOUKH — n3cBpamkenie noayuaetes
B BHIE MaJeHbKOr0 KPYXKKa, OKDYKEHHOIo KOJbiavi GbiCTPO
cnanawiedi sapkocT. Kpome Toro, nmo Mepe pocra JgaaMerpa
cpofoanoro orsepeTys QOBLEKTHBA H YBEARUEHHA yraa IO
3PEHNA JazKe C «FOYKH 3PEHHS» TOJIbKO FeOMETPHUECKOH ONTH-
KH H3ofpamenye TakKe HAUMHAST YKJIOHATHCR OT HICANbHOTQ,
Benepcrsie 9TOrO NPOHCXOAMT pasMasblBalMe H3oOpaKeHH:
KaK Ha OCH CHCTEMEI, TaK H BHe ee, KOHTYPEl NpeAMera TeparT
veTkocTb, Mekaxaeres nofobue Hso0pamenug W npeaMera, Sty
CBOKCTEA, NPHCYHIHE B TOH HJH BHOH Mepe BCeM peajbHbM Of-
THYECKEM CHCTeMAaM, HashBaiTCH aleppaydismu, O weM Goaee
nonpo6Ho 6yner pacckazaHo B I, 2, |
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Hexdxkenne nsoOpaxeHus TOUSLHOTO HCTOUHUKA CBE3AHO ¢
ABYMS SBAeHHAMH,. XODOUID H3BECTHHIMH U3 KVpca (DH3HKH,—
Jupparyueld v unmepepenyued. Tax,- GezabeppannoHHLLE
00BeRTHR TPeoBpasyer pacxopmmufic chepiuuecKHl e0aH080%
(hPporm OT HCTOUHHKE, PACTIONOKENHOTO HA KOHEUHOM PACCTOM-
MHH, HJ¥ BJIOCKHE BOAHOBOH GPoHT 0T OeCKOHEYHD YAaJAeHHOTO
HCTOYHHKA B cRopsmmiichd X Qoxycy cdepHyeckKHil BOJNHOBOH
tporr. CornacHo npuuuuny Dofiretca -— ®peHena KAKAYI0
TOMKY BOJHUBOH NOBEPXHOCTH MOMKHO DacCMATPHBATR KaK
LEHTp caMocTogTesbHEX Kodebamnfi. Takum obpasoy, xamnan
TouKa TpadchopMHPOBaHHOIO OGBEKTHROM 'BONHOBOTO (poHTa
ABAAETCH B CBOI OUEPEeNh MCTCUHHKOM HOBEIX CBETOBRIX KOJie-
Ganuil. 3To O3HAYAET, HUTO HATIPABJEHHE PacTpOcTpanens
CBETOBHX Jyyell SIBHO YKJIOHSETcsa OT reoMerpuueckoro, Ilo-
STOMY MOXKHO TIDEANOTIOKHTE, UTC SHEPIHS PacHpensiaercs
10 BCEMY TOJI0 H30OpamKeHHa OHBEKTHRA, DTO IeHCTBHTENBHO
TaK, XOTs OHO M cyTy6o HepasroMeprio, EchE TipocyMMupOBaTS
BO3IelICTBHE BCeX ‘OCCHOHEUHO MANLIX SJAeMEHTOB CheprTeckai
BOJHE ¢ YUETOM SJEMEHTAPHLIX aMIAUTVA H $a20BbX CIBHIOB,
T0 OKAETCH, 9T0 B UEHTPE H300paKer s TOUKH HHTEHCHBHOCTD

i

L

R 7

8

5

§ﬂ75 Prc, 5. [Pacopesenenne uu-
g7 TEHCHBHOCTH B AUGpAKLHOH~
§‘§ HOM H30§paKesd H HALAIbHO-
53 ro ofnexTEBa, Hacte KpH-
& a5 B0fl, ApeICTABARHHAN IITPH-~
) % XOBOH JmHHel, BHNONKHEHA B
= 10-xpathoM  BePTHRATLEOM
R MaciTate (CHMMETD HIHAS Je-
L4265 Bag 4aCTh HA DPHCYNEE He
= AOKA38Ha)

‘§* - o

% -

Z B 4
PRTUATOHAT KOPITUHINR Z

Hyeer Hanboasnree snauerne (puc. 5). [pu ememennu ot neaTpa
OHa Majaer H jocturaer uyad. Ha stom paccrosund sproe sj-
Po mudpAKITHONHOE kKapTHHBL (T4X HasHBaeMbii kpymcox 3pu)
OXPYIKEHO TIEPBLIM TEMHEIM KOJbIOM. 3a HHM caefyer Gecko-
HEYHOE YHCIO CBETNBIX KOJeN Obictpo VOLBAOMIEH WHTEHCHB-
HOCTH, pasieNeHHHX TEMHEIMH KoJblaMH. 3JT0T pesyastay
Gpit snepaeete oayuer B 1835 r. [x, Spu. Yriésoe paccron-
Hue, of03HAYUM ero uepés Yp, COOTBETCTBYIOINEE nepBOMy
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TEMHOMY KOILMY AR$pakMuonBoro maobpaxenus, Gyner
- S . -,
Yr= 12197 5 par. ‘13

Tawum ofpasoM, VLAOBOH PAIHYC LEHTPAALHOTO KPYiKKa
Opn nEdPaKIMOEHOIO HSOOPAREHHA TOUSYHOrO ©OBeKTa, aa-
BAEMOTO HJeaTbHEIM OGBLEKTHBOM, 3aBUCHT TOIBKO OT ZHaMeTpa
of6®eKTHRBA TeAeeKoma D M JuMuLL ceetoBoil Boass k. Ecam
NOAYYEHNOS 3HAYEHHe VIVIZ {p YMHOMXHTH HA HOIpPHOHeHP
206 265 (qncac YEsOBBIX CEKYHI B ONHOM DPamMaHe), TO Pesy/bs
TAT OKAXKETCH BBIP2HEHHBIM B CERYHIAX JYIHU:

pr=251581 2, “

B cBasm ¢ Tem, yTo 3BE3)2 H3AYUACT CBETOBYID SHEPTHIO B
IIXPOKOM, JIHANA30HE JWIMH BOJAH, Kpas AMCKa Jpd u Audpax-
LHOHHbIE: KOIRNA OKa3LIBAIOTCS OEpalieHHeME, BHemuue Kpas
npuoGperaoT KPACHOBATHHT OTTEHOK, BHYTPEHHEE — IoJy6o-
BaTh. $TCHO, UTO YEM KOopoue HJMHA BOJHBEI M3JYUIIOHIETO TO-
TeYHOTO HCTOYHHKA, TEM METbUe NOJYYaeTes ero AHbpaKlIEOH-
Hoe HaoGpaenke, TIpH BUSYANBHLIX NaGIIOAEHHAX MAKCHMYM
CNEKTPaNpHON YYBCTBHTENBHOCTH FIasa NPHXOIHTCA INHMEDPHO
HA AAHHY BOJHE A==0,000555 MM, noaromy

140 '
hgr==F CEKYHIaM NyTH, (5)

tae D — puamerp BXOJHOTO 3pauka ofbeKTHBA TelecKOHa, BH-
PaKEHHBIH B MM.

Bemnunna, obpatHas omuocumenstiony omsepcmuio DI,
HASHIBACTCE OMIHOCUIMEAbHOM (IORYCHELM. PACCIOHues. DY new
0603HaNATE €e, B. COOTBETCIBHE C BBE/ICHHEIM J. A. Marcyro_

EbIM 0f0snaveHHeM, depes V: Vr:-% . Ecan [ ects dorycHoe

paccrofiiie OGBEKTHBA TeNECKONa, TO AMHEHHBIA papuyc &
HEHTPaMbHOro JTHGPaKIHOHHOTO KPyXKa B (OKasisHO# TJI0C-
KOCTH COCTABHT

8= fpp=1,21973 L = 1,21970v, 6)

Taxus 06pasoM, GUHeHHEEH Pajuyc KPYXKa IpH NPAMO 1po-
HOpIHORasey AMHEE BOJHEL B OOPATHO DPONOPIHOHANCH OTHO-
CHTENLHOMY OTBEPCTHIO OGLEKTHBA. :

B 3epraanHBX CHCTEMAX TEJICCKONOR OOLIYIO UPHMEHTIoTCH
JOMONHHTEILHKE 3epKaNia, NPefHa3HAueHHbe AT HIMEHEHUS.
CXOJHMOCTH IYuKa Jy4eil (BTOPHUYHELE 3epKata) JUG0 BBOYHMEIE
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A0 KOHCTPYKTHBRBIM COODPAMKEHHAM H He NSMEHSFIOmMUE avep-
PanyOLHLIX CBOHCTB CHCTEMBE H ee ONTHYeCKolt cuninl (BCroMo-
rate/ibipe TAOCKHE sepkana), EcIn oHM YMpOeKTHPVIOTCH HA
IJIOCKOCTE BXOJHOFO 3payka, TO, PKPAHHPYA UeHTPAlbHYO
YaCTh [VIABHOIO 8€PXaja, BHAOHSMEHAKT JHQPAKIHOHIYIC Kap-
THRY M300paxeHHa 5pesipl. OTMETHM TPH OCHOBHEIX 3bgex-
Ta {(pHc. 6): .

a) NEHTPAJbHEI MaKCHMYM CTallOBHTCH YiKe,

6) paccToSHHE BAOADL OCH MEKAY KOJABLIIAMH YBEIHUIHBALTCH;

B) APKOCTb BHEIIHHX KOJAGH CTAHOBHUTCH NEPEMEHHOH —
OIHU fpYe, ApyTHe ciaalee.

v Puc. 6. To me, uto Ha
pHc. 5, npH IEHTPAJNRHOM
gKpaHupoBaHBH £==1/3. Hacts
KPUBO{, IpeAcTaBACHH AR
ITPUXOBOA JHHHEH, BHIIQI-
HeHa B l10-kpatHOM BepTU-
KadbHOM MactirTafe (CRMMeET-
PHYHEA JieBad 4aCTh HA pH-
250 CYHKE He 110KazaHa)

- epmenasobarne URmbyeLshocms -
=
4

e SN
. 2 & @ 74
< - Paducasian Keopdunemi 2

Taxum o6pasoM, LeHTPa/ bHOE SKPAHHPOBAHHE, 0003HAUMM
€ro g, JI0 HEKOTOPOH: CTeNeHH. NOBHINIAET PA3PelAoYo Cho-
cobHocTh TemecKona (cM. § 5), ofHaKO OpPH. 3TOM CHEMA-
eTCHl BHAMMOCTE MAJIOKOHTPACTHHIX AeTajell ¥ NPOTAMEHHEIX
001ekTOB, TaK, OCeBOE yBeAHUYEHME PACCTOSMHS MENKY KOJb-
aMH CTAHOBHTCH NPONOPUHOHANLHLM BHpAMKeHHI0 {l--gf)~L,
Beanyuny & onpefenapT W3 OTHOIEHHA

. g= 5, M

rie D; — pyamerp UeHTPaNbHOTO SKpaduposanug, I} — nua-
MeTp TAaBHOrO 3epkana. Las Toro urofsl HugpakiyoHHLe He-
KaxeHnd B 3TOM cay4Yae.Obut Hepesaky, J [ Makcyros pe-
KoMeHayer, 4ToGH &<1/3. . -

Jononuute/bube HeKAaXeHHs JAU(PAKRHOHHOIO H30Gpa-
MEHHA BOBHHKAKT H3-3a HaNMYMA CHaijepoB (pacramex),
€ DOMOIUBKY KOTOPRIX KpelsaTcs sepkaJja, OHH NpPOABNAKTCA B
16



BHJE NPAMBIX JIyYedi ¢ 380CTPEHHBIMY BRICTYIAMM, Habmojae
MBIX B H30OpameHnH HanGolee APKUX aBe3s, B Masbix Terecko
Nax JHOGHTENH TeJIeCKONOCTPOCHHS CBOH 3ePKAIA Y4CTO KPEIs]
Ha cTofike. B 5TOM Ca1yyae BOZHHKAIOT /B4 Jyya B HANPAB/ICHUH
NEPUEHANKYAAPHOM crofike. [IpH HaMM4KM TPex, uersipex pac
TAKEK COOTBETCTBEHHO MOABJAITCA LIECTh M METhIPE Jyya,

Mtorue aBTOph CYHTAIOT, 9TO BJMSHUC THOPAKIHH, BHISLI
BAEMONR DACTAKKAMH, MOXKET ObITh 3HAUHTENLHO CHHXKEHO M-
TeM TPHIAHHA HM COOTBETCTBYIOLLETO HCKpuBieHus. TIpH aToM
HBOTHYTAR" (BOPMA PACTMKKH BHISBIBAE] YPE3BRIYAKHO MAYIo
3aCBETKY H300paMeHHs1 B HEKOTOPOM CEKTOpe BOKPYT APKOrC
HCTOUHHEA,

4 & é

2 g

Pue. 7. Hexorophie XKOHQUPYDALKY DACTHAMKEK, YMEHBIIAOMHEX BIEAH S
JuppaKuMy HA KAUeCTBO H30ODAWEHHN

Hexoropsie KOH(HrypaUUK HEBHANMBIX» DACTSIKEK NOKa-
saHel Ha puc. 7. HeoBxoaumo orMeTHTh, YTO OfHOMYYeBast (Of:
HoJierecTKOBAA) pacraxka (puc. 7, @) jeficrByer noToMy, 4YIad
Jyd NpeacTaBiser cofolil TouHBA noaykpyr {(ayra B 180°),
KOTOpHIt ofpasyer JBa peepa B 180°, coBmecTHO 06pa3yioHIME
NOJHBIE Kpyr (opeod) BOKPYT -H3ofpaweHHs B BHAE 3Be3JHL
Ha pucynke7, 6 Kampas U3 pacTameKk — Jy4ell spagercs Ay-
rofi B 90°. B janHOM ciiydde Kaxkiwill ayu ofpasyer napy mpo-
THBOCTOSILUAX CEKTOPOB N0 90°, B pesy/IbTaTe 4ero cHOBa HMeeMm
eAuHo00Pa3HLlE KpyT (opeod).

‘OfHaKko GOJBIIMHCTBO H3FOTOBHTEIEH TENeCKOIoB BbIGH-
paloT TPeXsJeMeHTHYIO KOHCTPYKIMIO, TAK KaK OHa obecneuy-
BaeT YCTORUHBOCTL M OTTMYAETCH MHHHMANBHEIM 3KPAaHHPOBA-
pueM. BosMOMHO, UI0 KOHCTPYKIMIO, H306pamEHHYIO HA
puc: 7, 8, Jerue H3roTOBUTh, TAK KaK Kakjiad Ayra (HaH Ayy)
coctasaser 60°. OHaKO BLIUHC/JIEHHS CBHAETEALCTBYIOT O TOM,
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yro NPk Jayuax 5126° (puc. 7, &) B KPYT NOMALIET HYThH MEHhINS
eyMMapHOTO ¢Bera. KaKiasn H3 STHX ¢NEUHaThHQ H3OTHYTHIX
PACTSOKEE GAHEOCTRI0. HCKAOYAeT AMQPaKIHOHHBE 340CTPEH-
HEIE BRICTYHEL M YUl BOKPYT HsoOpameHnuit sgesn. M kpusus-
Ha, X OPHEHTALHST 3TUX DACTAMEK HMEWT GOaRITIOR SHAUSHHE.

Bee yrawr, o ROTOPHIX 112 Peub BEIHE, OTHOCATCS TONBEO K
Tolf HacTH KaxIOH AYTH, KOTOpas Mellaer NPOXOKIACHHI CBe-
Ta, 4 He K Beelt JyifHe AYLH BIIOTh IO TOTO MecTa, I'Ie oHa Co-
npuKacaercs ¢ TPyGoH TesecKona.

H, nagonen, npepcraBasfeT 0coOnl HHTepee PACTAXKKAE,
npuBetedHag #a pHc. 7, 0, cocToflias M3 GAHOTC CIUIOLIAOrG:
KOJBIA, TPOXOAAUIEro 4epes UEeHTP FaaBHOrO sepkada. OHa
coyeraeT B cefg IPOCTOTY HBTOFOBJICHHS, JKECTKOCTH KOHCT-
PYKLHKH OpH CPABHHTENLHO MalLiX MoTepsiX CBeTa HAa 9KPaHH-
pOBaHHE # IICYTH TONHOE OTCYTCTBYE BPelHHX ARDpakilHOHHBIX
Ayuell BORPYF SPXHX 3Besf.

§ 5. PASPEINAIOHIASL CIICCOBHOCTE 1 YBEJIMHUEHUE

QOOpiuHO Mo0HTENA ACTPOHOMHAK, NPHCTYHAIOUIETO K M3TO-
TOBNEHHIO ONTHKH ANA CBOCTO OYAVILEDO TeAECKOTa, HHATEpe-
CYeT TO MaKCHMAJLHOe YBeNMUEHHE, KATOPOe CMOMKET I4BATh
uHcTpyMenT. OHO, B CBOK Ouepellh, ONHO3HAUHO ONPEAIACTCA
paspetiarotielt crocobHocmpro, obecricddBaeMOf TJIaBHBIM 3ep-
KaJOM, T, €. cHocoGHOCTRI) PasfefbHO BHIETE TECHYID napy
3Besj oJluHaKoBoro Gaecka. K comalleHuio, caMo NOHATHE pas-
pemraicmedt CHOCOAHOCTH. ONTHUCCKON CHCTEMBL SRJISETESt B Jo-
CTATOYHOH CTElleHW VCAOBHEIM. OTO CBAZAHO NPEXKAE BCETO C
TeM, 9TC LIS JNAHHON BU3VAJBHOH CHCTeMBl, HaxoIAuwleHcs B
HACAIHSHPOBAHHHX VCJIOBHAX M 00Jazamiiel ¢ TOURH spe-
HHSL TEODMHM HACANBHEIM JAHQPAKIHONHEM H300parKeHuen,
pasperraremasn CnocoGHOCTE 3aBUCHT OT HHAHBHIYAJILHBIX 0CO-
fieHHOCTell KauNOr0 UeloBCUECKOTO IAa3a., 3/eCh HMEETCd B
BHIY HPEXAE BCETO €r0 CHOCOOHOCTE [RATHPOBATH Ha Majbie
KOHTpacTH uaoOpamxernad, [TosToMy MOMKHO NDPEIIONIOMEHTE,
YTO CYIIECTBYET HEKOTOPLIE NPEASNLHLIN YTOMA Paspelledus |
IV JIBYX 3BeSll, HMEIOMX OUpPeJeeHnpili yrIoBoH IHaMerp
ARQPAKIHOEHSIX H30GPAReHKE, TPH KOTOPOM KOHTPACT MEKIY
HX TEHTDAJIbHHIMH MaKCHMyMaMi H o0pazoBaBHIEHCS MemIy
HHMH NepeMbryROfl COOTBETCTBYET HAllepeN 3afaHHOM BeVlHIHLe,
$cHO, YTO NPH STOM BO3MOXKHO KaK YBEPCHHOE, TAK H COMHM-
Te/bHOE paspellieHne JBOACTBEHHOCTH.- 23Be3fbl. Pazmepnl -
pakoHONHLY H3OOparkeHHi TPH 3aIAHHOH JTHHE BOJHEL,
Kax cAexyer u3 dopMyiiel (5), OGPATHO HPONOPUKHOHANLHE AHan
Merpy JeficTByioulero oTBepcrHs ofbekTHBA. CorjacHo aur-
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AHCKOMY Dusuky oK. Pasieto, IPHEATO CUHTATH, MO YBEpEH
ltoe p300parKeHHe NOCTHTAETCA TOTHA, KOTLNA UEHTPAABHAI
MaKCHMYM HSOOpaKeHHs ORHOH 3Besfhl NOMAfaeT Ha NEPBO!
TEMHO® KONbIO BTOPOH sBeayel, Tipn srom Kontpact usobpaxe
HHS 3Bes] H UpomexyTKa goctHraet 26 %. B stom cayuae yro,
MEXIY 3BE3JAMH PaBeH

1,2197 )
Pr ="y, == ~n [(paﬂ)- (8

[lpepensism  yraom paspewenns, o . I, Marcyross
[1], canraercst TaKoil, npy KOTOPOM NepPeMbIYKa B Ha00GpaKeHs
HByX 3Be3f cnalee camuX 3Besk He MeHee yem Ha 1,5 %. Oso
sgavaM ero seaen sa [l X, MaxcyroseiM uepes ¢, . OnHak
GoJlee yBEpEHHOR Paspelliet e IACTYIAeT TOALKO B TOM CIyyae
eCJIH KONTpAacT n300paxKesus 3Be3[ H TPOMEXKYTKA ROCTHTae
5 %. OGosHauuM ero s Torna 3aBHCHMOCTb YT/IOB Y5, Vs
Ppe (OHH BBHIPAIKAIOTCA B CEKYBAAX AYTH) OT AUAMRTPA OTHEKTH
Ba Tereckona zaa A=0,555 MKM npuEMMacT BEA,

114

"-Pm ﬁ"’ﬁ* y
120
Vs =7 ©
140
WPas =" -

TlonatHo, uro paspemaomas CHOCOGHOCTh ODBEKTHBA s
3Be3, MAaKCHMYM H3JYUCHHS KOTODHIX NPHXOIWTCH HA DOJes
KODOTKOBONHOBYIO 06/1aCTh, BRI, UeM 1/ 3BE3J (KPacHLEX»
Gopmyns (9) crpaBefVINBH A Cay4as, KOTAA B HHCTPYMEHT
HMEOIHA BHICOKOKAUECTBEHHYIO OUTHKY, Hal/DONAOTCS [BE
3Be3n paploro Osecka. B Gosee ofuiem ciydae fige G1H3KO
PAacnoNoKeHHLIe 3536l HMEIOT, KaK [IPABHJIO, PasEELi H/lecK
[lpu sroM paspemaomasi cnocOOROCTh TEI8CKONA IAJAET, Tak
EdK 110 OTHOIIEHUIO K MHTEHCHBHOCTH USHTPAILHOTO MAKCHMY-
Ma HHTEHCHBHOCTE IPOMEKYTKSE MEHKLY LeHTPAMH THQPaKIHOH
HBIX M300pamenuit CTaHOBETCA MeHbIne, [lorpellHOCTH H3ro
TOBAEHHS, Ja¥e HeGONbLHe, ONTHUECKHX NOBEPXHOCTEH Tese
CKOIIOB JOHOJHHTEABHO CHHKAIOT PA3PEUIAINYI0 CHOCOGHOCTD
TaK KAK IPH 3TOM 9aCTh SHEPrUH H3 HEHTPANSHOIO MAKCHMYME
KPyXKa JPH NepeXofuT B cocelnue xounia Juppariuuonnas
KapTHHa TePACT CBOK TeTKOCTh, KOHTPACT H30BpAKEUEA 0C1a-
GesaeT. 3zech XOTeNOCh Obi HOAYEPKHYTH TOT (DaxT, YTO eclE
Mg KPYHOHBIX HHCTPYMEHTOB OCHOBHBIMH CHEPIKHBAIOIHME
thaxropamit, NPEUSATCTBYIOWKMH TONYYECHHUIO BHICOROKAYECTBEH-
HBIX M300paKEHUIl, CPABHAMBIX C JH(bPAKIMOHHBIME, ABITIOTES
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2Beppaiil ONTHYECKOH CXeMbl, NTOTPEIHOCTH HOPMEL H3FOTOBJIE~
1A NOBEPAHOCTEH, X Pa3bIOCTHPOBKA 34 YT MEXaHHUECKOTOo
"HyTHA TPYOH W Beeft cCHCTeMBI B HeJOM, arMocepHas Typ-
SyJAeHUMA H UeArH PAA APYTHX, TO LIS HeCOMbIIMX JIOGHTENE-
'KMX MHCTPYMEHTOB, TOXanyl, JHIIL nMpaKilHOHHEE $BJIe-
M5l JNO/KHBI CTABHTbL MNpelen paspematoiell cnocoSHOCTH,
TosTomy nepen MOGHTEJIAMH TeJIeCKONOCTPOCHHSA CTOHT 3afd-
ta, yToGH, BO BCAKOM C/AYYae ¢ TOYKH 3peHHs H3TOTOBJEHHOH
JATHKH, €Ir0 HHCTPYMEHT Obl1 OesynpeunniM K OHA YIOBJETBO-
ana Gpi CAMBIM CTPOTHM TPeGOBAHHAM K KAYeCTBY JABaeMOrQ
o nacbpamenus. . ~

T - T >

r
[ *og m o
=

Puc & K onpefleieHHI0 YBeXpueHHd TeNCCKONHYECKOR CRCTEMB

Ja 1oro yToSH ri1a3 NoJHOCTBIO HCNOAB30BAA PA3PLINA-
Ve CHocoGHOCTE OOBEKTHBA, HEOOXOAHMO NPUMEHATh COOT-
JETCTBYIOIIEE YBENMUEHHe, KOTOPOe INOJIyYaercsi 3a CHeT COB-
teCTHOTO ALHCTBHSA OOBEKTHBA W OKyAspa teneckona. OueBun-
10, UTO YTOJ, NOX KOTOPEIM Ijia3 BHANT HaobpakeHie npeMera
i horaNEHOH NIOCKOCTH OOLEKTHBA C PACCTORHHS, PABHOTO (PO~
{YyCHOMY PacCTOAHHIO OGBERTHBA, PABEH YNy, MO KOTOPHIM
‘aM  TpeAMET npeAcTaBAfercd LS HEBOODYXKEHHOro riasa
\puc. 8},

o=l » 10)
o Ak {10)
} sTOoM cayuae ysesmyenme I'=1,

Ecan HaGriofaTe usofpaxeHHe APEIMETa C PACCTOAHHSA
'CHOTO 3peHHs, paBHOTO JJ/1a HOPMAJbHOro raasa 250 mM, 1o
TOM B oﬁmt?M C/Iyude M3MEHMTCH, H YBEIWYEHHE CTaHeT paB-
IBIM =§%\ M O/M30PYKOTO riiasa STOT VLo BO3PacTer
e Gosnee, UroGbl XOPOLIO PACCMOTPETh MEAKUE JETAMH Mpej -
[eTa, HEOBGXOAKMO .BOCHOMbI0BATCA OKYAAPOM, AT KOTOPOro

= 250
nanMoe ysenuuenne I' =3—. B aroM cayuae yBenduenne te-
OK

[ECKONHYECKON CHCTEMDI

1wrﬂrzfz‘f':3: , any



Taxolt noaxXox X onpeenesio VBENHUEHHS CHCTEMBLHHYCTG
He TOBOPHT O (DMSHYCCKHX VCJOBHAX HAG/IONEHHA, KOTODHE
OLHOBHAYHO ONPENE/ITIOTCS TOMbKO OHHM HAPAMETPOM —
3DAuKOM BHIXOJa cucTeMul D':

I =3 (12)

3

Vi3 H3/103KeHHOro BRI SICHO, YTO TNPH XOPOUIEH ONTHKE M
NPHEM/IEMBEX aTMOCGEPHEIX YCJAOBHAX TIPENLIBHOE MAKCHMAM b
HOE YBEIHYEHHE OTrPaMAYHBACTCH AHAMEIPOM OGHEKTHBA, TAK
KaK TOJIEKO HM ONDEA_RAeTCs YIVIOBOH pasMep THGPAKIHOHHOr0
usobpamenns. C yueToM (GH3HONOCHU 3PEHHA YeJIOBEYECKOTO
T/43a ONLITHEIM IIyTeM YCTAHOBJEHO, YTO MAKCHMALHOES VBNt~
YeHHE TeJeCKolla PaBHo Koapdunuenty 1,4, yMHOmeHHOMY Ha
nuameTp OOBCKTHBa, BEIPAKEHHEIA B MWINIHMeTpax. Torma ¢
yuetom (12} BRIxozHOH spauyok cocraBiser 0,7 mMM. YpemHue-
HHe, TIPH KOTOPOM /a3 HEeTKO pacilosHaerT AHGPAKLHOHHYIO
CTPYKTYPY u30olparkenuss # Ana kKotoporo D'x0,7 wm,

. MaxcyToB HA3BIBAET pa3PLIGIOUUM HEeAUYeHICH.
( 2)8 34K/IOYCHHE NpHpaBHAeM Npasbie yactH Gopmyn (11) u
[2);

T, “'”f?:““'g"' (13)

Torza doxycnoe paccrosinne OKy/fpa MOMHO BRIDASHTH
Yepes BLIXOAHOH 3Pa40K CUCTEMBI H ee OTHOCHTE/TbHOE (hoKyC-
HOE DACCTOAHHE CAEAYVIOUIAM 0BPAasoM:

fou=D'V. (14)

Hsst noctHmeHua paspellafollersc yBeAHUEHUA $TA BeJHUMIA,
CenoBaTeLHO, GYLEeT paBHa

Foe 2 0,7V (Mm). (15)

st HauGonee caaboro OKyaspa, IpH KOTOPOM BBIXOAHOH 3pa-
YOK CHCTEMHl [OJHOCTLIO 3aNOJIHAET 3payok rnaasa Habmoja-
ceasl, afaNTHPOBAHHOIO K TEMHOTe,

fox 7 6V (mm). (16)

Tlpocras Teseckondyeckas CHCTEMA, COCTOSINAS BCETO H3
IBYX NOJOKHTEILHbIX KOMHOHEHTOB -— O0BEKTHBa M OKyJ/spa,
CTPOHUT HepeBepHyToe H3oOpaxeHue, YTO, OAHAKO, He MelIaeT
HAOMONeHNIO HefecHHX o0bhekToB Clenath H3oOparkelle Npa-
MBIM, NPUTOSHEIM A5 Hal/ 10[eHHs 3eMHBIX TPeAMEeTOB, MOKKHO
3a CYeT BBEJIEHHS B CXeMy JMH30BEIX WM NpPH3MEeHHBX olopa-
yMBAOIHX cHCcTeM. K comaneHHIo, yCI0XKHeHHEe KOHCTPYKIHH

21



ODPUBOIAT K yXYAIIFeHHI0 KavecTBa H300PAKEHHA U yMeNLule-
HUI0 KOAHYECTBA CBETA, KOTEPOE MONafkaeT B IIas Habmonare-
as. {losTeMy BTOT HpHeM aCTPOHOMAaMH HE HCIOJLIYCTCH.

B »sroft ryiaBe MBL O4€Hbh KOPOTKO M3IDMKHWIH HPHHIHIMIL,
Jextaiide B ocHope IefictBHa Jsoforo Teneckona, Onu npamo
BBITEKAIOT H3 reoMeTpHYecKof B dusHaeckott onthky. B caetyio-
el r1aBe Mul 06paTiMes K HeKOTOPBIM H3BECTHEIM CXeMaM 3ep-
KaJbHEX TeRECKOROB €O BCEMH MM OPHCYINEMY JOCTOMHCTRA-
MH ¥ HENOCTATKAMH, KOTOPHie JIOGHTEMO TeNeCKoNoCTPoSHIn
NP XOHHTCH YHHTHIBATE B cBoeil pabore. OCHOBHEIE XKe TON0MKE-
HAA, KOTOPHE MEI DAOCMOTPEAH B IT0H riabe, HallyT ¢Boe oT-
paxenne B JaAbHRHIIEM M3JOMKCHHH.



FitABA 2

3EPKAJIGHBIE CHCTEMBL TEJIECKOIOB

§1 TIPOCTASl QRHO3SEPKAJIBHAY CHCTEMA

[Ipr HaroTOBMEHUH TEAECKONOR CBOHMH CHIAMH MEpEef, Jo-
fuTensyMM ACTPOHOMEHE OOBYHO BCTAIOT BOMDOCH], CBASAHHLIE C
PacaeToM ONTHYECKOHA CHCTEMBE, NPABHJIbHEIM BEIGOJOM €6 KOHCT-
PYKTHBHLIX [apaMerpos, ONPeAeqseMElX TeM KpyroM 3sajau,
1015t pemeHNs KOTOPEIX NpEZHasHaUeH HACTPYMET.

Kak npasulo, TeMeCKONHUECKAs CHCTEMA CONEPMHT pas-
AWYHEI HAGOD NHH3 HIAM 3ePKAX HAM TEX H HHBIX Bvecte. Omra-
YeCKas CHCTeMa HasbRASTCH JUOMPUYecKoti, ECAR €€ OGLeKTHB
COCTOHT H3 JIIH30BHIX HJIEMEHTOB. 1eieckomk nofol#oro rtuna
HOCAT HasBaHwe pedpuxmiopee OT JATHHCKOrO cnroBa «refrac-
tus» — npenomaenssni. K nuM otmocsTes sputelnHas TpyGa
Tannnes, Tpyba Kennepa u uensiit psag npyrux, Yucre sep-
Ka/JbHble CHCTEMEI, 4 TakKe CHCTEMB, COMlepIKaImiHe FOMOJHH-
TeAbHBIl HAal0) JNHHIOBLIX SJEMEHTOR, NMpeAHASHAYSHHHIX I
YAYUIUCHN R KauecTBa H300parkeHng 1 HMQIOIHNX PasMepH 3na-
YHTEAbHO MeHbIIe, YeM I[VIaBHOE 3epKasio, HashiBalOTCA Kanlaf-
MPUHecKUMI, a4 TeNEeCKOUbl — pedaekmopari, or caoBa «ref-
lextisy — orpamxene. IIpuMepOM MOTYT CIYKHTL TaKue HAM-
GoJiee H3BECTHRIE CHCTEME!, KAK cHereMpl Hbtovona, Kaccerpe-
Ha, I'peropn. KoMOUHHpOBAHULIE CHCTEMEI, COEEpalllie Kak
JHH3E, TAK B 3e¢pKaida NPHMEpHO OIMHAKGBBIX PasMepos,
BOCAT WasBaHue ramaluonmpuueckux. DTH CHCTEMH  TIpek-
CTARJMEHAl 3ePKaILHO-IHHIOBHIME TEAECKOHAMM THNA KaMeph
Mlmuzra, cucreMbl MaKkcyToBa W HEKOTOPHIX APYTHX.

Pacemorpenne onTiTeckiX cBoHCTB cHeren, Hanbosee gace
TO MCHONL3YEMBIX B JIOOHTSIBCKOH MPAKTHKE, HAYHEM C OJHO-
3epKanbHOA CcHCTeMsl, NpefcTaBasuomel cofof B npocrefmem
cay4ae OAMHOYHOe BOriytoe sepkaio A (puc. 9).

Ecmn nopepxHoCTe sepKasia HMeer Haubojlee NPOCTO H3-
rorapiHBaeMyio cheprHuUec Ky 1o QopMy, TO JAYIE CBera
OT GeCKOHEUHO yaadeHHoro o0neKTa, Jlake Waxopsuierocs Ha
ONTHYECKOR OCH 3epKasa, He NepeceKyTes BCE B OfHON TOUXE,
Ciepuueckoe sepKano cobHpaer 3 $OKYC NapainenbHbi 0y-
YOK JIyueHi CBeTa ¢ HCKaweHHeM: WeM GOJbIUG BHICOTA JyYa,
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TeM OJHXKEe K BEDIIHHE 3epKaja OKAXKETCH €ro TOUKa nepeceye-
Hus c onTHuecKoi ocbio (puc. 10). Msmepennas no onrrueckoi
OCH P43HOCTL OTPE3KOB —§, H —Sp. HaswmmBaeTca npodoasbholl
eghepuneckolf abeppayiiedd WIH Tpocto cepuseckol abeppa-

- - . A Hueti; OCozHauum ee As'; Torza
—As =gp,—sg,. Kak sunuM, che-
puyeckas abeppanus cdepudec-
KOrc 3epKafa BCSTHAA OTPULATEHb-
- Ha u paBua

52 A3
A= —fr=—g . (I7)

Taxum ofpasom, w#soGpaXenue
Puc. 9. Onanounoe pOrAyToe  TOYKH NONYYAETCH B BHIE KPYXK-
seprano K4, HA3BIBAEMOTO MAMHOM pac-
ceusanits.  ETO  OTHOCHTENbHLIN

pasmMep ¥ paclpeneseHie B HCM OCBEUIEHHCCTH 3aBHCAT OT NO-
JOKEHUA NIOCKOCTH YCTaHOBKM, T. €, IJIOCKOCTH, RpoXoxs-
wefi yepes Toukn M. . .F’ nepneHAMKyAAPHO ONTHYECKOR OCH,
Hanpumep, ec/n oHA coBnagder ¢ nieckoersio Iayeca (poxe-
It uepes TOURY F'), TO NATHO NpeAcTaBJsier coBol Kpyxok
zuameTpoM 2Ay; ¢ Gomée APKHM LEHTpOM, OCaa0eBaloWyM K

Ml.'
#
7,
AW
. o
- - O, #
. - H ra : - e
a;f”y/"f; 3
T #
- r
é‘ 7
T #

"y
. ‘ -.S;-, 4

Puc. 10. ®okycnposra cepuYECKHM 3CPKANOM NapaatenkHoTo OyYKa
Jyuel

nepugeprr, Puc, 11 oTpaxaer Tunsu#kll XapakTep pacrpefe-
JIEHHA OCBEHIEHHOCTH B NIATHE, DACCUMTaHIEE Ha 3BM, B 3a8u-
CHMOCTH 0T WJIOCKOCTH YCT2HOBKH. Bosbine# kowienrpanum
TOUEK COOTBETCTBYET GOMbIIAs LJOTHOCTE SHEDPTHH. .
Cépeprueckoe sepkano csofonso or chepuueckoli adeppa-
MY JHIIb B OJHOM-8AHHCTBEHHOM -CAYYae: TOrha, KOMa JYUuM
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BafalT M3 HEHTPA ere KPHBM3HEL. B mofom Apyrom cnyuae
OHO Oyaer obaaiats chepuyecKod aGeppanmed,

HAas moayvennsi GesynpeuHOro u3ofpamkeHus Ha o
B Cayuae GeCKOHEWHO YMAJEHHOTO HCTOYHHKA (opMa HOBEpX-
HOCTH 3epKajga JoMXKHA NPeacTaBJgAThE coboft napafosioug,

Y

el

AN,

SOV
L%

o'
-é;?.f or

Ny
SR LR
gw%?:
R

. 4 B
Pre. 11. Xapagtep pacupeiejefus OCBEIICHHOCTH B TATHE PacCeRHBA-
HUA B 3aBHCHEMOCTHE OT MJOCKOCTH YCTGHOBKH DpH Baluuud cepuueckol

afeppallii: @ — HAOCKOCTh RPOXCRHT uepes Touky M, (eM. pme 10)3
6 — uepes Touky F'; & n 2 — B HPOMEXKYTOUHLIX HOKOMEHHAX

[lapaGosonzy, B OTAHUME OT cdepsl, CBOHCTBEIIHO HepareHCTBO
KPHBH3HBI OTASALHEIX 304 *) 3epxana, Haubosbllee sHauenue
KPHBH3HA TIApatononAa MMeeT B NEHTPe H COOTBETCTRYeT KpH-
puzHe chepHYeCcKOro 3epKasa, HOCTORHHO YMeHLINAfAch K e
padepsy (puc. 12, a). -

Pue. 12. ®opMa noRepXuoCTH Bapalor
AHYECKOTO 3JepKaia (B CHIbHO Hpe-
YBEIHUCHHOM BHLE) OTHOCHTEAbRO ce-
PH, RacaTeAbEOR nNPH BepmHHE 3ep-
Kana {(a), OTHOCHTENLHO Gapmailimel
cpepst (6), I -— cdepuyeckas moBepx-
HocTk, 2 — napafoguueckas noBepx-
HOCTE

LN
2

WsBectHo, uro ana napafioamueckoro 2epKania acdepud-
HOCTL Ha KDalo, T. €. OTCTYAJEeHHe DedabHOro Mpoduis Imo-
BEPXHOCTH 3€PKAJA OTHOCHTENbHO KacaTelbuof cdepul py

*} 30H0fi HA3HBaeTCH OKPYIKHOCTEL, OAMCAHHMAR HA MOBEPRHOCTH
$ePKAaNa M3 €U0 BEpIIAHE KaK M3 (IEHTPA; TOYKH N0BEPXHOCTH AAHHOH
g0Hb PABROVZAJEHM OF ONTHAECKOH OCH 3epxana. ‘
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Bepiidne, DUPCISHAeTCH BhIPAKeHRCM

R :
Gﬂ‘ R — 3I’J - A ' £18)
Jas BHEIUHEN 30HEI 3epKasia h=—g- ; H TOrja
DA D Gy
Bnax ™ — T =" Toam - (19)

HanGoabliee e oTKJOHEHHE MApaGOI0uLa OT HeKOTOPOR Ok~
malimeft cihepsl 6y eT B YETBIPE PA3E MelbIe:

8 o Omax D (20)

OHo MakCcHUMaARHO HA KPalo 3epKaJja M IpH ero Bepluxne, a Ba
2 ,
sope h -—ﬂ}{? papHo gyjuo {puc, 12, 6). B taBnune I mpuso-

wsrred actepmuraeTn 6, (B MEM) OSHTENRCKAX 36PKAN pa3-
JHYHBIX jHaMerpos D B saBuCHMOCTE O HX OTHOCHTEABHEIX
OTREpCTHE. i
DBesabeppamuorEEl acTpOHOMAYECKEN 00BeKTRE, B AalioM
cayuae napalonHyeckos 3epKano, paloraiHes B mapaiieib-
HOM Hy9He Jiywedd, npeofpasyer nNocKMi BeviHoBOR (pOHT B
cxogamuics chepuuecknit. llpu sTOoM Ha OCH CHCTEMBT B €€
GoxanbLREOH NI0CKOCTH 00pasyeTcd HiealbHoe JHbpaKIHOHHOS
usolpaxenue, onobioe yaobpaxennomy Ha puc. 5. Ecau dop-
Ma MOBEPXHOCTH 3epKasa Jame HE3HAUHTENBHO YKJOHSETCA
OT ‘TecpeTHYecKali, HAIpUMED B CTOpoRY Chep, 10, RAK YKe
OTMEZANOCh, Nepepacnpeenene SHePrad MeXAY ITHOPaRIHoH-
UM KPYXKOM B KOJiblavB NDHBOIMT K HaJSHHK). pasperia-

TaGawma 1

D, Mm

D.f

110 165 215 265 315 360 400 450 600
1-2 3,36 | 5,04 16,56 18,099,611 10,912,211 13,7 18,3
1:9 10,94 [1,499 F1,9412,30¢2.8513,26 3,62 4,07} 5,43
1:4 0,42 10,63 10,82 ;1,00 p 1,20} 1,37 1,881,721} 2,29
1-5 [0,2110,32|0,4210,52|0,62]0,70]0,78]0,8]1,17
1.6 0,121 0,190,241 0,2010,36 | 0,41 | 0,45 | 0,51 | 0,68
1.8 0,05 0,0810,10:0,1310,1510,i7160,19]0,21[0,29
1210 [ 0,03 10,04 {-0,05 [ 0,06 | 0,08 | 0,09 | 0,10 | 011 { 0,15

v



10HEel] CIIOCOCHOCTH M CHUEHIH0 KouTpacTa ugobpamenus, e
sepranbRas nopepxHOCTh P jebopMHPOBARA Ha Beamummy O,
0 MOPOKAEHHOE €10 HCKAKEHHE BOJHOBOrO PponTa l=N'—M’,
Kag sicHO u3 puc. I3, ypenuqures nocae orpaxenus ejsoe, T. €.
=25, [lpw sToM NPEINONATAETCH, UTO IPOIOABILIE pasMep
06pasoBanusn a3>A. ’

Puc. 13 Hebopmauzs BOAHOBOTO (POHTA NOC/AEe OTPAMEHRA OT 3ep-

KaibHOH TOBePXHOCTH, uMewiell nedopmanuio 8, yeenuuuraerca sagoe,

T e =286, M, N —nagajomu#t sornopol ppont;, M’, N' — orpaxen-
HHii BOIHOBOH (POHT

Jedopmanns orpakeHHOro 0T CHEPHILCKOTO 3epKana BoJ-
Hoporo ¢poitta (poanoras aCeppamua), HeobxoRuMan IIs KOM-
OEHCAIHH ere eepHyeckold afeppanuy U OTCYUHTAHHAA OT cfe-
PHRECKOTO BOHCGBOTO $POHTA [, KacarelbHEQF0 NPH BEpLIHHE,
SRpeneJaeTes TPOCTHM COOTHOMISHHEM .

‘hh!
zmax”:';;ra : {24)
Handosnisas BorHoBan abeppanig l,, proqdaranian ot Grmxal-
uiefl ohepkl CpaRHEHNA, PABHA WCTBEPTH [,.:

Imax 14
l() sl —’_4""" =2 -16% - (22]

B ceoe Bpems L. Pasell npefioxur cuuTaTh, 4TO €C/AH
BOJHOBas aGeppaliis He Hpeshilaer A4, a-cooTercrayiomtas e
neopMalda 3ePKATLHOH UOBEPXHOCTH He upesmmaer A8,
TO ChepHUeCKOe BEPKAN0 NPAKTHYECKH HEOTIHYHMO OT HAeadh-
HOTO napa6oxntxecxoro W 3aMETHOTC YXYAUeHHA KadecTsBa
H3oOpamer A TPA HabAofeHuR GecKOHRYHO YIANIEHHOrO HC-
TOYHHKA eile e Habmogaercsa. Ha ocHoBaHKH 3TOrO KpHTEpHS
M. J1. MaxcytoB NpeanoKui MpoCTYio 3aBHCAMOCTh, OHpPEJE-
RAICHIYI0  YCAOBHE HCIONbIOBAHUA CHEPUUECKOTO 3epKana,
NpaKTHYeCKH saMeHAnIero napadonunyeckoe {puc. 14). Coraac-
HO 2TOMY YCAOBHI

i D X
"= 5 = ToaEYe =~ 1 (23)
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Torpa c yueroM MaKCHMyMa CIEKTPANBHON UYBCTBHTENBHOCTH
raaza A=0,555 MEM

v>>1,52 /D (mm). (24)

Tagum 06pasoM, eciv H3TOTORJIEHO COBEPIIEHHOE ChepHye-
cKoe sepkajo ¢ V==1,52 ,3/ D ,frﬂ, T0 OHO YKBHBAJIEHTHO M4~
pafouYecKOMy ¢ TOTPEINHOCTE ToBepxHoctH A8, Crenyer,
OJHARO, 2aMETHTh, WITO UeAecoofpasHoCTs HCHOMBIOBAHHA

>

Prc 14, Yeaosre nenodis-
30BaHH R cibepHUeCKOrO
geprana, NPAKTHUECKH 3a-
MEHAWGIIETO napaﬁoﬂnqe-
croe [firpuxoBxoii noxa-
3ana ofJaacTb, YJIOBJLEETRO-
prlad HepaBeHeTsy (24)

1

1 L L 1
240 445 Dmm

P3IEEBCKOFO JONMYCKA B KaHeCTRe KPHTEDHA OLEHKH KadecrBa
H300pakeHHs aBiferca cnopHoii. Kak nokasanu uccneposa-
H#S BOABIIOTO YHCAZ PAsHOOODA3HBIX L0 HA3HAYSHHIO JHOOH-
TeNRCKUX NapafonHUecKuX 3ePKa, BO BCAKOM Cayyae A0 JHA-
MeTpos nopaara 250 mm, #X BOMHOBEIE aleppallin, Kak npa-
BHJIO, He TipesocXonAr A/6. . .A/8 (cooTBeTCTBENHO NedopMamus
nopepxHocT A/12. . A/168), v onm olaagaior JeficrsurensHo
(eayKOPH3HEHHLIM Ka4ecTBOM H300PaMKeHHA, CIOCOOHRIM YIOB-
JETROPHTE CAMOro BShICKaTelbHoro Hadaonarend. Flosrouy xna
BOJTyueHHA JeHCTBHTEBHO OTJIHYHOIO KAYECTBA H30GPAXKEHHA
HMEET CMBICA DpeaenbHyio gopMyay (24) npeobpasosath K BHAY

v =174 /D (o), (25)

9T0 COOTBETCTBYET NpefesbHOH BOJHOBOM abeppaumd M6,

PaccMoTpuM BONPOC TOUHOCTH H3TOTOB/IeHES 3epKad, I1yers
napaMeTpel 00paCaTEIBAEMOTO 3epKafia yJIOBJETBOPAIT ypap-
HeHHIO (24), W Ha OCBOBAHHH 3TOre OBUIO PEICHO MSIOTOBHTH
aeprano cheprueckuM. BosguKaer Bonpoc: Kakas npemeibhas

npojoseraa abeppaitia As’ cOOTBETCTBYeT COBEpIUEHHOMY Ce-
PHYECKOMY 3€pKasy, ecJH HCXOIHTD H3 PIJNEeBCKOro KpHTE-
pus KauecTBa uzobpamenus? Ha puc. 15 mwrpuxesas xpusas
AQA wnzo6paxaer HieaJbHYIO chepHUECKYI0 TOBEPXHOCTH ©
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PanKycoM r M ¢ HeHTPoM KpuBusHe B 0 ,. [IpaBuiio 3HakoB s1ech
MOXIC He HCNIOMb30BaTh, TaK K4K HAc HHTEPECYeT TJABHHIM

obpasom abcomoTHoe 3HayeHue As'. Ciomnpas Kpusas BOB

npejcTaBAAeT coO0H peanbHYI0 M3TOTOBACHHYIO MOBEPXHOCTH

¢ paJHycoM ¢ H ¢ LUeHTPOM KpHsusHel B Op A Kpaenol 30HL A.
A B

A3 » Aﬂﬁ

a3

Puc 15 K ponpocy © TOYHOCTR HSI'OTOBJIEHHR OZHHOUROTO 3epRana

Tlpumenm Ges BLIBOAA, YTO €CJAH H3TOTORJIEHHOE 3epRaN0 obaaja-

€T BOJHOBOH afeppanned [ (KOBEUHO, He CAMO 3ePKano, a THIb

BONHOBOH ponTt, cPOPMMPOBAHHKIN €rC NOBEPXHOCTHIO), TO
o

npojosisHan abeppapust As’ onpegensierca COOTHOHIGHHEM
‘ —~y v
A’ == .- . {26)
) Ssin o da' )
&
rae xprTepHio Panes COOTBETCTBYET I'=h.

Torja ¢ y4eToM MaJ0CTH GAveL TOoc/e HHTErPHPOBanus fo-
Jayqae .
?\4 ?\4

, .

As’= T—cos (/) 1—<os (DAT) ’ (27)
Fie OTHOWeHHE fi/r BEIpaXKeRo B pagyanax. M3 anannsa gopmy-
Jbl BHAHO, YTO JOMNYCTHMAs NpPOAOJbHas aleppalus 3aBHCUT
AHME OF YA o W onpejensiercs suauenneM D/4f'. Tlostomy,
noapayace dopmyno# (27), cocraBageM TabiENY NpereabHBIX
IPONOJIBHEIX abeppanuil, COOTBETCTBYIOUIUX DRJICEBCKOMY KPH-
TEPHIO KauecTBa M300paXkeHHs, JJIA 3epKai ¢ DPasJHYHEIMH
OTHOCHTE/JLHEIMA OTBepCTHSIMH (TaGn. 2).

Kak u3BecTHO, /19 HAealLHOro napatoqHYecKoro sepkalia
npojoAbHAA afeppallns ero HopManedl VIS KaXuo# 30HBL YHC-
JCHHO DABHA BeJMYHHE CTPEJKH KPHBHU3HH 10l 30mHl, [lo3TO-
My RaHRyo atepPalui0 MOXKHO 3alMCATh KAK ,

1 - 42

As' o 5, T (28)
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Tabanuuna 2

D.F AV, M Dy AV, um
1:2. 0,071 1.6 0,64
1:3 0,16 1-8 1,14
S §3 0,28 1:10 1,78
1:5 0,44 i'lb 3,99

Criegflyer NOMUEPKHYTH, 4TO HapabonHyeckoe 3epKaJ0 HMe-
et abeppanuio HopManel, BplpameHHyIo Gopmyaci (28), Ho noa-
HOCTBIO CBOGOIHO OT afeppaliyd BONHOBOTO QPOHTA AdA TOYKH
Ha ocH. B aToM pasjene nol NpomosbHON afeppauuelt sepKana
UOHUMAETCA TOJMBKO afeppamnd ero Hopmasgel., Torza mosnask
ateppanusl 3epRaNa ¢ YUETOM JAOUYVCTAMONl TOTPEUIHOCTH Ha
€8 U3TOTOBJIEHHE COCTaBHT

lr

S=As' Ay =1+ (29)

&
s o’ da’
0

PaccmoTpM HECKONBKG YHCJIRHHBIX IPHMEPOR

1. Tlycrs Mul peludid HM3TOTOBHTE 3€PKa/io IHAMETPOM
100 MM u QoxychbM paccronnveM 1500 MM, T. e. MONHOCTLIO
V/IOBNETBOPAIOMIHM yeaoBiio (24). B caMom Aeae, B HalleM cJiy-
ude V=15, a Vy,==7. EciHu Obf Ml POHIEIH OPHAATE EMY
¢dopmy mapaboscuaa, TO B 3TOM cjyuae abeppallus ero HopMa-
sl coctaBusIa Onl

. R 50
AS =§;=m=0’42 MM.

OnHago APNMYCTHMAS NpoioibHaf aleppalus, COOTBETCEBYIO-
A D3JEEBCKOMY JOUYCKY HA OTKJOQHEHHE HOBEPXHOCTH OF
napaGoJouna, corjacHo dopmye (27) cocrapaser

0,555 103

et
AS" = ok o T50,3000;

= -4 3,99 mM.

Hosromy nopepxsocts MoxeT ObITE He T0AbKO chepRUecKont, HO
H YKJIOHATLCR KAK B CTOPOHY CIJIoCHYTOrO cheporna {(chepa
¢ HAPUAOAHATHIM KpaeM), TaX H B CTOpoHy runepGoaomia.
Puc, 16, ¢ cXemarhueckn WIOCTPUPYeT cKasanHoe. Orhocd-
TeAhHO cfeph Beanuula aGeppasH¥ S MOKET COCTABJIATE
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3,57 MM B CTOPOHY cIZIOCHYTOro cheponna ¥ 4,41 MM B cropo-
HY runepfogaonja,

2. Hsrorapaneaerca sepkano auamerpom 150 MM ¢ oTHOCH-
TenpREM (pokycom ¥ =8,076, cooTeercrBylOmEM dopMyTe
(24). Torga f'==1211 Mum, = r=2422 w1, Beauduua faapaonu-
sanya byzer "

I
A’ = = 2422

s = 116 MM,

a JoHyciuMas [OPoJo/ibHasd aﬁeppaunﬂ

0,555 10~
B = =2 (7"5;242““2)

TloBepXHOCTL MOMET ABIATLCA Cdepod, mapaboroHioM M IH-
nepioSoHAcM ¢ aﬁeppauueu 2,32 MM orsocHTeNbHO Cdep bt
(puc. 16, 6)

== 1,16 wm,

N\ N\ o
i —_—

/4
~557 E} G4z %47 S
2 3 4
~1,16', \.0 176 F
’ 0 %16 2,32 8 e

/ T
(@6‘4% . 464
/

L9625 324 &, MM

Prc. 16. ﬂonycmMaﬂ OPOAONBR AR abeppanns IPH H3TOTUBJNEHHH HO-
BEDPXHOCTH 3ePKajal I8 Y=V (@), 418 V=V (6), Ana ¥ <Vmin
(¢). I -- oBnacte cdepounop, Z — cdepa, § — mapalbononn, 4 — of-
Aacte rrnepbononioe. Hitpuxopxolt noxasaxa offacrs AoLyCTHMEX
OTEMONEHH NOBEPXHOCTE 3ePKANA OTHOCHTENBHO mapaboionia

3. Hsrorapnusaerca aepxaio puamerpom 250 mm ¢ V=6,

He YAOBJAETBopsioulee yeaoBmo (24), Tak Kaxk Vo, =9,6.
Benuyupa napaGonusanun GyJeT
s k2126
As = 5 = e = 2,6 mMm,
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a JONYyCTHEMAR NPOjOABHAR AaLEppauHsa -
0,565,103 - -

Ay’ = = T 12573000y — = 0,64 .
[ToRepXHOCTL NOMIHKHA OBITH TAPAGOJNCHIOM H MOXKET YKJAGHSTh-
€51 B CTOPOHY Chephl H/iH PHIEPCONOMEA Ha BeAHUHHY, HE Tpe-
spinatomyio 0,64 mm (puc. 18, 8).

Pasymeercs, BhHICKa3aHHOE PaHee NOJCHKEHHE O «MATKOCTHY
P3JICEBCKOr0 KPHTEPHA OCTACTCH B CHAE H 37ech. [losToMy
IA DOLYIEHHA MOBEPXHOCTEH ¢ OTKJCHEHHAMHU, He IPEeBHIIAID-
wumK A/12 (Bonsosas aGeppauust A/6), snavenue I” B dopmye
(26} nyxHo noMoXKUTL pasHeM 0,370 Mrm

Kax ym&e oTMeyajoch, napaGonnueckoe sepxanc CroGOAHO
or chepuyeckoli afeppalidy IPH JEOORIX OTHOCHTEJBHHIX OT-
BEPCTHAX B CAyude GeCKOHEYHO YHANCHHOH TOUKH, Haxols-
wefica Ha onTHYecKo# ocH. Ecan onruueckas och zepKana co-
CTaBJsieT HEKOTOPHY Yroa ¢ HaOpaB/JeHHeM Ha 3Be3ly, TO €e
HBOﬁpa}KEHHe nepecraer OBITE HALAABHBIM H OKJ3LIBAETCH
HCIop4eHHEIM alfeppallHel xona

Ilpxunna aeppaudy KOMBI 3aKMIOUAETCA B TOM, YTO JYYUH
NyuKa, HOVIHEro [0J YIVIOM K ONTHYECKOH OCH H NAJ3IIHe Ha
30HBI +Hh H —H, COCTABASIOT C HOPMANAMM 3€DKaja pa3Hhe
yriel. THORYHBIA XapakTep pacfipelesieHds SHePTHH B BATHE
KOMEL, paccyurauHeifl va OBM, npusenes wa puc, 17. Ero du-
3uMuecKas HHTEPHpeTAlMA TaKaf e, KaK i AJs NMsATHA chepH-
veckolt aleppanun. Ilpaefa, nogofHas ¢uUrypa NATHA KOMBI
MOKer HalmoJaTbes JIMUb OPH GOMLIIOH BeNHYHHE KOMEL, T. €.
NPH 3HAUHTETEHOM OTHOCHTEILHOM OTBEPCTHH H YIVIOBOM Ose,

B Tom cayuae, ecnid KOMa HeBeliHKa W coOH3MepHMa ¢ Aud-
PAKUMOHHOR CTPYRTYPOR H30oGpaxerus, ee BUN GYAT CyulecT-
BEHHO OTJAMYATBCH OT KapTHHBI OATHA Ha puc. 7. Ilpumem
sesieq 3a J. JI. MakcyToBeIM, UTO ecim M3MEPATb OATHAZ KOMBI
B JOJIAX pagyca JubpakUHOHHOro KpyxKa jna A=0,655 MM,
T. €, BBIPaXaTh ero BeJHYHHOH &,

f=276 % o, (30)

Llie @ — YroJd HakKioHa NapasnedbHOre Nyuyxka X ONTHUECKOH
OCH, TO Npu k=] H3obpakeHHe NPAKTHYECKH HEQTJIHYHMO OT
wieanbroro. Pasuuna 3AKMIOUAETCA B HE3HAUHTENLHOM YCHIIe-
HHH HHTEHCHBHOCTH CBETa B ‘TOH UY4ACTH HepBoro AudpakxiHoH-
HOTO KOJIBHA, KOTODAS HANPARJAEHA B CTOPOHY IEOMETPHYECKO-
ro xsocra Komel, Ilpm GoJee BHICOKHX 3HAYEHHAX 2 KauecTBO
usoOpakeRys, JaBaeMoro 3ePKalOM, YKe 3aMerTHO YXYRia-
ercsl, ITosroMy YcnoBHO NpHHATO CUHTATL KOMY Ge3BPEHO,
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€CU CoDJIIoAaeTCH YCIoBKe

3,62, 1032
Wppay == 2} 4 pax, (31)

The D — anaMerp sepxaga, BHPaXeHHBIH B MM. J1a Upejens-
HaA 3aBHCHMOCTh JIOCTATOYHO XOPOIIo Onpasiana cefa Ha mpaks
TuKe B Tada. 3 npuseseH sHadeHHs TPEANLHONO YIJIOBOIO
noasi Zw,,,, OOpefedfeMule IONVCTHMOR menuynuofl aeppa-
ITHR KOMAa XnA ORUIIOUHOTO 3epKaJja.

. .
0 LI LA .

Puc 17. XapakTep pacnpefeleHus OCBEIEHHOCTH B IHTHe pacceudds
HHA B 3ABMCHMOCTH OT ITOCKOCTY VCTAHOBKH IpH HaiHyuu aGeppanun

KOMa @ — TJIOCKOCTL NPOXOAMT uepes Touky My (em pue, 10); 6 —
p
IVIGCKOCTE DPOXUAHI 4epes ToYKy Mo

Yro e xacaercsl aleppalufl acntiemamussm U KpususHa
no4s, KOTOPHE IPHBOIST K PAsSMEITHIO SBe3AHEIX H300pamenHi
B SJLUNTHYECKHE LSTHA, TO OPH YMePeHHEIX [IOAAX 3PCHUA 3TH
afeppauun e jawt ceba 3aMeTHO uyBCTBOBaThL. ONHAKY ¢ yBe-
JIHUEHHeM YIJIOBOTo TOJA kX 3HAUeHHE BO3pACTaeT, H OHHM Ha-
unHAlOT NpecHianare Hal komolt, [elicTeHe acTurMarisma o
KoMbl ypaBHHBaeTcs 1], xoraa

m:lO,S—?,— rpaj. (32)
Ta6nuna 4 jaer npencrapsedfe O COOTHOIICHHH SHAYCHHE ©
D : ', JlioGurenb pelko HCHONB3YeT JUIA BU3YAALMEIX HAGI0-
Zepuil noast, GOJBIIEE OLHOrO IPagyca, NOTOMY B PeaibHEIX

2 1 A Havum 2%



Tadnuma 3

D, mm

D:y
f 11¢ 165 215 265 316 360 400 450 600

154!'3” 3‘6.2” 2?-,8” 22,,5" 18,9” 16’60 14,911 13’3"

12 9,9
13 {227} 1'21 1727 151" 14275 137,4 ;33,6 [298 |92,

1:4 |387) 224f 1511 1309 116" 1° 6°}59,7 153,1 1398

1:5 5391 5461 254 2911 159] 144] 1334 1237 17 2"
16 |800 5921 410] 322} 250 230| 214 139 130
1:8 {14281 940 725 6 0 & 4| 426} 358 332 239
1.10 (22 38 |15 611351 924| 754} 654 614| 532 4 9
1:15 [50 54 13356126 3121 8174615633 1140011227} 920

yenoBHAX uMeHHo aleppamus KoMa Oyzer zanbogee CHIBHO
BJHATh HA KaYecTBO H300pamendd.

Honarne aGeppaliny aCTHIMATH3M, CBOHCTBEHHOE 3epKany
KaK peanpHOM ONTHYeCKOH CHCTEME, HeJMh3sl CMEIIHBATh ¢
QCIUEMEITIUBMOM AGBEPXHCCTL, KOTOPELH uaille BCero BOsHHKA-
¢l H3-33 HeNpaBU/bHON YCTaHOBKH 3epKasia B OIpPEBE WM Ha-
pyiesud Tipomecca ero odpaborki, B pesy/bTaTe 3TOrO AH
paxiionHOe H300paXKeHHe 3Be3fbl OKAIHIBAETCH B TOH HJN
HHOA CTeNeHH HCKaKeHHRIM: HapyllaeTes ero CHMMETpHHA, Ho-
ABJAKTCH YIOMUEHHA ¥ PA3PHBE B KOALIAX M TPoY.

B sakmouenne xparkoro of3opa ONTHYECKHX CBOHCTB O/1H-
HOUHOTO 3epKaJjia OTMETHM, UTC B 3€PKaNe OTCYTCTBYET HCKaMXKe-
nyue AOHOGHA H30OpaMeHus # UpenMera (Gucmiopcusa) B cAy-
yae, eCJM BXOJAHOH 3paqoK COBMEUISH ¢ 3epyajoM. Ilapabonau-
yecRoe 3epKalo CBOGOIHO OT JHCTCPCHH TaKHe H B cayuae,
€CJM BXOAHOH SPAUYOK JEKHT Ha paccroauun 4/3 Qorycsorc
paccTosHEA, a Aa8 chephl — Ha YABOSHHOM HJH yUeTBEPEHHOM
(oKkycHoM paccrosinu. HaxoHel, kax BcSKad 3epKajbHas
CHCTEMA, OHO (3EPKaJio} BO BCeX clywasx cBoGOAHG OT Xpoma-
THYeCKHX afeppauii. "

TaGauga 4
D [ D.j ©
1:2 50944 1:6 1°48¢
1:3 3 36 1:8 121
1:4 242 1:10 105
1:b 209 1:15 43
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§ 2. IIPOCTAHL OOHO3ZEPKAMLHAS CHCTEMA
CQ BCIIOMOTATEJ/IDHBIM [LJJOCKHM 3EPKAJIOM

Ikna mpoBejeRus BH3YAIbHHIX HAG/IQUEHHI B KHCTPYMEHT,
nao&pamem{bm Ha puc. 9, HabMORaTeNb JONKEH PacivIoRHTE
CBO# FJI43, BOOPYKEHHENE OKYIAPOM, 4 CACIOBATENLHG, i CBOIO
TGAOBY Ha IYTW Jydel. JTOTO MOKHO HsHoMaTh, eI HAKNO-
HHTHL 3epPKaJo BOOK Ha HeGOMLINOH Yroft H BhIBECTH HzoOpame-
Hye 3a npelensl TpyOur (cuctema Jlomowuocosa — epiwens),
JHG0 HCIOJAB30BATE JONOMHHTENLHOE NJACCKOS 3e€pKaie, HaMe-
HAWLee HaNpaBJeHHe PACHPOCTPAHEHHA Jyyell, KO He BHOCH-
imee JOMOJHHTENLHHX abeppauni (cucrema HeloroHa), Ilep-
Bast CXeMa HEBHITOIHA B TOM OTHOMWIGHHH, 9TO HPOCTOH HAKIOH
rJaBHOTO zepEasa  (CHEDHUECKOr0 MM EapaBoiHIecKoro)
IPHBOIHT K upessblyalido OHICTPOMY POCTY TOAEBLHIX abeppa-
uxi. 1lo3TOMY OTHOCHTEABHOE OTREPCTHE TAKOTO TejiecKona
AoMicHO GHiTh CueHb mMadjmmt. Flpocroft pacter nokaswiBaer, uTo
OTHOCHTEALHOMY OTBepeTHIO 1 ¢ 20 cooTBercTByeT 2epKaio fxa-
METPOM BCero A#lb okono 60 mm

= sV
Puc. 18, Ontryeckas cxe- %’
Ma C BRIHOCOM H300paxe- . o

Hud 3a npejensl TPyGm, 1

npejcTapisoman  cofolr A7 - - T
BileMHIOW uacTs Gogaee !
KPYHHOTO 3epKana [I t
_J

Hpyroe Jeno, ecIH ero MOXHO DACCMATPHBATH Kak Hacth
Gosee KpynHOTO 3eprana (puc. 18). HecmoTpst Ha npegabHyio
DPOCTOTY CXEMbl, IMHPOKOrO PaclPOCTPAHEHHs CDENH J0BHTe-
JieH 1e.€CKOTIOCTPOEHHS OHa He MOJIYYHIa. JTO CBA3AHO ¢ TeM,
YTO MBTOTOBJIEHHE FJIABHOrO 3ePKala — BHEoCeBOro mnapado-
MOUfE — ABAAETCA 3afadeit BechMa caoxHO#A. ApTop obAagaer
Apymst Nofo0HBIMA 3epKanaMy, AnaMeTpoM 150 MM ¥ oTHOCH-
TeMBHEM OTBEPCTHEM 1 @ 8, 0ZHAKO HPEHMYLIECTBa, CBASaHHbE
¢ OTCYTCTEHEM SKDAHVIPOBAHWA LEHTPaNLHOM YacTH, Be KOM-
MEHCHPYIOTCH YCAOMKEEHHEM IPOTecca H3roTOBJIEHUS,

Tozmomy Ams modutens TENECKONOCTPOSHNUS Ha NIEPBLIX N0~
pax ocraercs naubonree Joctynnol cxema HolotoHa, y KoTopoi
uzobpamkenne BHHeceHO BOOK 3a Hpefenst Tpydu ¢ HOMOMIBIO
JHAronanbHOTO IIOCKOTO 3epkania (pHe. 19, ). Muorisa g HE-
GoabINKMX MANOCBETOCH/BHEIX TEECKONAX UPHMEHSIOTCA [TPH3=
MB MOJHOTO BHYTPeHHEro oTpamenus (puac. 19, 6), focToHHCT-
BOM KOTOPBIX SIBASCTCH POGTQTA YXOMA 84 HIMY U TIOCTORHCTE D
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roarnrenta cperonponyckanua (oxoso 90 %). Bo Beex
OCTAJBEHX CAYUaAX JHArOHAJNLHOE NJIOCKOE 3ePKAJN0 MPEeAnmoy-
THTENbHEE TIPHSMEL NOAHOTQ BHYTPeHHEro oTpaxkeHns. OHO He
BHOCHT HHKAKHX JONOJHHTENLHHIX alfeppallufl, CBA3AHHEIX €
IIPOXOMKIEHHEM CEETA B TOJIHE CTERJ4, 4 CAMO OII0 MOKeT OHIThH
ESFOTOBJCHO M3 HanGoMee BHTOZHOTO B CMEICJE MAJOCTH TeMre-
PaTYpHEIX HCKAXEeHHH NOBEPXHOCTH CTeKJa. 3epKalo MeHblle
SKPAHHPYET NYUOK H BHI3LIBAET MeHbIlHe AHPPAKUEOHHEBR
IOMEXH.

g

Puec. 19, Vicnonpaopanue niocKOTo 3epkana (@) W TPHSMB TOJHOPC
BHYTPEHHEre oTpamenns (0) Aaa BoiHoca n3obpaskeHHd

PaccmoTpHM BONPOCH O pasMepe M Qopme AHArOHAABHOTC
3epKana, a TAK¥HE TOUHOCTH HSI'OTOBJACHHS €ro NOBEPXHOCTH,
Kortyp nuarona/bHOTG sepKaja HPeRiOUTHTEABHO JejaTs 8J1
JUIITHYECKHM /I8 TOTO, 4ToGE ORO I1POEKTHPOBANOChH HA [JIAB-
HOE 3epKajc B BHIAe Kpyra. Pasmeptl IHaroHalLHOTC 3epxafa
3aBHCAT OF KOHCTPYKTHBHEIX TAPAMETPOB TeNECKOma ~— eIc
OTHOCHTEJABHOTG oTBepcTHA D : f', BenuunHel cMelnenus pbon
thoxanbHOH NIOCKOCTH A 1 3aa107TCA Ha 0CHOBAHHH Tpefyemore
pasMmepa HEBHHBETHPOBAHHOTO IO NOCTOSIEHOR Apxocru. M.
UOJL3YEMBEIH pasMep ToJs OOHUHO OrpaHsuHBaeTcs abeppa-
mponHEME  HeKaenuamy, OnHaxo MOOHTeNH TPH 32J2BMH
JAHEHHOTO NONA WCXOAAT, KaK [PABUAO, H3 pAsMepa TOMNEBOl
AHadparMsl OXyIApa, LMaMerp Koropoll npubAMSHTeNsHO co-
cragaser 0,7 f,.. Panee b0 Nokasano, ure (oKychoe pac.
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raviryuma o

D:f 2-"‘":11ax’ w2 map MY Dy zy'max' LY ”-‘?‘max' MM
1:2 . 0,06 0,36 1,6 1,6 9,6
1:3 0,2 1,2 1:8 3.7 22,2
1:4 0,5 3,0 1:10 7,2 43,2
15 0,9 5,4 1:156 24 144

crosHde HauGosee caaboro s okyngpos paBHo 6 V mm. Torza
MR BeAWUKHLL ARHEHHOTO TOA NOAYUHM

2y =~ 4,2V wm, (33)

JlusefiHEH pasmep Tons B (GOKaAbHON MJIOCKOCTH 3epKata
CBA3aH ¢ YrJOBBIM MNOJEM 2 O OUEBHENBIM COOTHOILICHHEM
2Ymax & 20y f' MM, (34}

The 0y, Bupaxeno B pajxunanax. Cocrasum Taba. B, onpeje-
JAOUYIc pasMep JHHEHHOro BU3yalRbHOIO 110JH, B Npejenax

24" . ]
729\'4;{% r
40} /e

Puc. 20. CoorHemesnue
pasmepoB JuHeHHOrO Oea+
afeppagHoHsOroe noas {[) 30
¥ moMeBOH gHadparMel Ha-
ufoaee 1adoro H3 OKYy- -
asgpos (2) B 33BHCEMOCTH

OT BeAHIHHB OTHOCHTE b~ 20r

HOIG  OKyca IJIaBHOTO L
sepkana

/48

¥
A Rt MR At b pet b b e

rllthIr:

23456 83m ¥

KOTOPOTO KOMa He 3aMeTHa, aHaJorwuuylo taba. 3, rie BMecro
2 g [OPUBEIEHH 3HAUEHHA 2yn... Pasmep noas mpu He-
HOJB30BAHKH OKYAAPA, JAWINEry PasHO3PpaYKOBOR YBEAMYCHNE,
MOET CHThL YBenH4eH npubiausHTebHO B Wweetdb pas (12¢m.x).
Ha puc. 20 npencrasielsl rpaduKH 3aBUCHMOCTH BEJHYHHBL
JuHeHHNX Tonelt 2¢° B 12¢5., DPOCTOR OXHOSEPKA/IBHON
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CHCTEMH OT €e OTHOCHTeAsHOTO Gokyca. Ecan apernosoxuTs,
9TO OKVJAAP NPELCTaBAfeT cofoi HIeaNbHYIO ONTHYECKYIO CH-
CTeMy, TO CJIeIYeT, 9T0 JIOOHTETI0 NPHIAETCH MHDHTBCH € TeM,
TO NHHEHHOE 1T0J1e ero MHCTPYMEHTa Ha Kpaax OVEeT ncKaxe-
HO abeppaunamy, ecau V <2 10 u pasMepr! nuaroHaibHOroO sep-
Kana ©OECIEUMBAIOT HEBHHbETHPOBAHHOE IIOJE IIOCTOSHHON
APKOCTH AJ1A OKYAApPa, JAOILEro PaBHO3PAYK0BOe YBeJHUeHne,

[Tycerb nuaroHanbHOE 3epXaioe RepeHocHt Habmoraemoe
nose 2y us nonoxenun A B monomenne 5, u 20 ecrb pasmep
ero manofl ocu (puc. 21). Toraa Goapmas ock AHATOHANBLHOTO

seprana 2a=26Y 2,

v &

Puc. 21, [lefictBHe AUArcHaJLHOTO 3epKala B TRACCKOHE CHCTEME
Hewrona

EcJii NPUHATL, 9T0 LEHTD 3JAAHNTHIECKOrO 3ePKala cosma-
JaeT ¢ ONTHYECKOi OCLI0 IVIaBHOrO 3€pKafia, TO M3 NPOCTHIX
TeOMETPHUECKHX TOCTPORHHIt MOKHO BHIBECTH NPHOIHKEHHYIO
bopMy.Ty, ¢ NOMOIBIO KOTODOH JeTKO OHpefeNUTh €ro pas-
MepHI,

' !
9% v BA_t?yFJLﬂ , (35)

rne A — BrHoc HsofpameHMs, T, €. PACCTOSIHHE OT UEHTPa
HMJIMATEYECKOTO 3€pKania 10 (OKaALHOH HJIOCKOCTH.

PeanpHoe 3/1IHATHIECKOE 3EPKAA0 AOMKHO GhiTh HECKOJBRO
Goawwero pasmepa. Brpouem, s1a onmbxa A MaJIOCBETOCH B
HEIX B€pPKan JIOCTATOTHO Mala M CTAHCBHTCH 3HAUMTENLHOM
JHMb A% CBETOCMJABHBIX MHCTpyMenrtos. Ilorpemmocrs g,
KOTOPYIC MBI BBOJHM, HMEET B ITOM Clyyae CJAeNyIOutHil nops-
ZOK BEJHYHH:

upr D ffe=1:10 g=7,1-10"3%,
apu D ff =116 g=29.10-%, (36)
npr D: f=1:2 g=19.10"%, ‘
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Tadamna

D, M B

D {
110 165 215 265 315 360 400 450 608

|
1:2 9,41 83 7.8} 7573172171} 70]86,8
1.3 6,9 5,3 46| 4,3 14,0 381371361 34
1:4 6.7 4,6 3,71 3,3 2,9 2,8 2,6 | 2,5 2,2
1.5 7,8] 46 85| 29]2614{23¢t2212014}1,7
1:6 861 5,0 3,61 2912522120 1,8¢}1,5
138 12 641 4,41 3,3126 14231 2,0 1,8 1,3
1:10 | 17 851 5,51 4,0 3,1 2,6 12,2 1,97} 1,4
1.15 | 34 16 i0 6,9 5,1 4,1 3,4 1 2,8 1,8

»

Pasmep 3eprajia MOMKHO ONPeleHTh M 'padhHUyecKu, ecin
BRIYEPTHTD HA MEJJIMMETPOBOR OyMare B onpefe e HHoM MaCcIra-
Ge (1 : 2 sam 1 : 3) Xox Jydeli B'CHCTEMe, HCXOAA U3 €8 KOHCT-
DYKTHBHBIX JAHHBIX! AMAMETP TJIABHOrC 3epKaia, ero ¢oxye-
HOE paccrosyHe, JiMHeiHsll FHAMETP NOAR ¥ BHIHOC M3o0pame-
Hua. Qupeneaus pasvep GOALINON OCH 3epxajia 2g U pasiuenys
ero shadeiine Ha 1,4, DOMYUIHMM pasMeD MAioi OCH 3epKada.

TpoerTHPYACH Ha riiaBHOe 3epKanoc B QopMe KpyTa ¢ JHa-
MeTpoy 2b, AHMaroHaJbHCE 3eDKAJI0 BHSBIBAET YKPaHHpOBAHHE
napaineAbHore nyaxa ayuedr. Horepd Ha sKpaiHpoBabHe IO
maociaid ofosHaumM uepes P,, TorAa

Pa=(3§-)”.100%. (37)

Ecav 0/I0%HUTh BHHEOC H3obpamenuss A=D/2, 10, ncnonsays
dopmyast (33), (35), (37), noAyynM BHpaKeHHE AT MUHHMANS-
HO BOBMOKHOrO SHauyenHs P,,

1 4,2 (¢ —0,5 72 .
P, [WJF_L%_A] 100%. (38)
Kag yme yKaspiBaJoch paHee, eCH HCXONUTH U3 TuPaKiuoH-
Hol TeopHu, MakcuMadbno ponyerumoe P, <I1 %. Cocrapum
Tabnnly NOTEPh Ha 9KPAHHPOBAHHE B TesecKole cHeTeMsl Hbwo-
ToHa, agagoruunyio npueoguMoR I, . Maxeytosuim {11, mas
«IIOOHTETBLCKHXY JIMAMETPOB 3epKaj Tejieckomoe (rabia. 6),
B neitcTBHTeNBHOCTH, ROHEUHO, TOTEPH BYAYT HECKOAbKO 60/Ih-
e, TAK KaK sepKasJa HHCTPYMEHTA 3aKIOUeHH B olipasy, Ma
Ta0AHLE BHJHO, Y10 YeM KPYIIHee ZHaMeTP 3epKaja, TeM MpH
TOCTOSHAOM 3HAUEHHH VY HHCTPYMEHT GoJlee «SKOHOMHYeHy



B CMBICAE HCIIOJL20RAHHA CBeToBOH sHeprun. C apyrod cropo-
HBE, 1S Baporo D cyliecrnyeT ocNTHMAABHOS OTHOCHIENbHOE
OTBEPCTHE, TIPH KOTGPOM P, MHHUMA/AbHO, 9TO OHpelensercs
OTHOCHTENBHEIM BKJ4J0M BENHUHHE BH3VAALHOTO moas 2y,

Ecan pasMephl AHArOHANBHOTO 3ePKafta ORAAYTCS HeCKOb-
KO MeHple, ueM 3To caeiyer Ho dopmyae (33), To cpesande
Kpaliiux Jyuefl IpHBeJeT K HEKOTOPOMY NaleHHIO KOHTpAacTa
u306paxenss Ha Kpalo Bojs speuns. Ecnn snavenve mamoi
ocH 2&<—%—A~, TO 3TO PEBHOCHIBHO JgHadparMHpoBaHHio
TJABHOrO 3€pKafa, T. e, JHaroHaJbHOEe 3EPKAN0 B 3TOM cAydae
spJsercs BMEpeTHpylollefl puadparMofl Aaxe NI OCEBOTO
nyyka jayuen

B Gosee XpYNHEX JIOOHTGILCKMX HHCTPYMEHTaX 4acTo
BMECTO SMIHITHUECKOTO 3EPKAA MPHMEHAIOT IPAMOYIOILHOE,
pexe KPYIaoro ouepranud. ki B 10M, 7 B APYTOM c/1ydae KOJH-
YeCTBO CBETA, 3KPAHHPYEMOe HepaOouHMH JacTAMM, HEBETHEO.
To e orHocHTCH H K HPAMOYTOJBLHOI NpHaMe NMOAHOTO BHYT-
PEHHEro OTPAMEHHST, eCJIH 110 TeM HAH HHEIM NPHUMHAM DEIeHOo
TPUMEHHTE MMEHHO ee. JyMaercsi BCE e, 4TO U B 3TOM CJy-
yae NpuUsMy LeaecoodpasHc OyAeT HENOAp30BaTh JAHMIIL B Ka-
yeCTBE HJOCKOTO @epKaia, allOMHHHDOBAB FPHIOTEHY3HYIO
rpasb. ’

Brine, Korja Mbl FOBGPHJIA G TOYHOCTH H3TQTOBACHHR OAH-
HOYHOH 3epKanbHoOfl TOBEPXHOCTH, Ve OTMEYaJoCh, Uro OHA
JOJKHA ObITh KaK MHHHMYM BiBOe BHIIe Kpurepus Pajes,
T. e. M8, Ecam e B TeNeCKOIle - HCHOILSYIOTCA JBa SepKafa
(cucrema IpioToR4), TO B Cilydae, ecJH KaKA0C H3TOTABIHBACT+
cA HE3aBHCHMO OZHO OT JAPYLOoro, TOUHOCTL JO/KHZ OHITH
Y/BOEHA, T. €. CTATh paBHOI A/16.

[ocne oTpameHyus of HIeaAbHO OCKOM TOBEPXHOCTH jHa-
FOHAJIBLHOTO 3ePKaTa CXOAAMKIACA OYUOK CBeTa He npuotperaer
Hakakux afeppaunit, OnHaRO Ha NPaKTHRE peanbHOe 3epKalo
oBAalaeT TEMH WJIH HELIMH NOTPEIIHOCTSAMH HM3TOTORJEHHSA, H
MO3TOMY BHOCHMBlE HM afeppallMi MOTYT CYIIECTBEHHHIM 00-
pa3oM CHHU3MTh KaUecTBO M300paXKeHHdA. 3epKaso, WMEeloNee
Jlaxe HeSHAUMTENbHYIO OOLLYI0 BOPHYTCCTE HJH BHIFYRJOCTS,
MOJKET BBIBBIBATL 3HAUMTENbhble alePpanui HAKIOHHBIX HYd-
KOB — TJ1aBHEIM o0pasom acrurMatusM. He BIasasics B nom-
POGHOCTH TeOPHH, OFPAHHYMMCH JHIIb CISLVIOUMMM 3aMeya-
Augmu. KpuBHSHA NOBEPXHOCTH D CBSA34HA C CO3JABAEMOH 210
abeppaunet Ay, ¥ ¢ BEIHOCOM M300pamennsg A caepyiouiell 3a-
BUCHMOCTRIY:

p:

| o

Ao
=078, (39)
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Ec/m noiomuth, uro Ag,, COMACHO KDuTepHio Panes, 1o/mKio
YAOBJIETBOPATDL YCIOBHIY .

A, | < 2V2A, (40)
rjae
A
V= By
TO
r=1,27-10%26)® . (41)

[lpy Taxofi KpHBHSHe OTCTYN/IEHHA MNOBCPXHOCTH 3epKaJa QT
MROCKOCTH Ha KpanX madofl U ConbilOR ocell CODTBEICTBENNQ
6yAyT paBHHI

8,=0,098 mrm, 6,==0,196 mxm.

D10 O3HAUALT, YTO TOUHOCTL HATOTORACHUN TOBEPXHOCTH
JTHATOHAJMBHOTO 3€PKaja 3aBHCUT OT €[0 PAcCTOAHHA Jio IViaB-
Horo oKyca 1 ompenensercs pasMepoM majofl ocH aJLIHNca,
3aTlOJIHEHHOro CBETOM HA camMoM 3epkane B npepere, Koraa
JHATOHAABHOE 3epKaJJo CoBllajaer C q}OKaJinO]':I IJIOCKOCTBHO,
€ro [OBEPXHOCTL MoOKer OLITh KaX YTORHO HeTOWHOR.

§3. CJIOKHAA JIBYX3EPKAJIBHAS CHUCTEMA

HDE, CAOBHBIMHA )lByXSEpKaJ]beiMH CHCTEeMaMM TeHAeCKOoTOB
OFLIUHO MOHMMAKT CHCTEMBI, COJepaniie ABa HEIJIOCKHX
BepKana, YYacTBYIOIMX B NocTpoeHHH usodpaxenus Ileppoe
3epKaJjio, Ha3bIBAEMOE 2AA6HULM , OTIPCACIIALT coBoH JeficTBy IO
oreeperue caoxBofi cheremsl. Bropoe, wan emopudnoe, sep-
KaJo Hpeolpasyer CXOMMOCTE NYyYKa cBera. Kpome froro,
TaAKas CXeMa MOXKeT COfepPiKaTh ACNOJAHHUTENIEHO Jotoe THCI0
IIOCKHX 3epKal, He MCHAIOHX CXOAuMOCTL ¥ abeppanmu
nyuKka, HO HAaNpaBAAIOMHX CBET B MeCTo, yaollioe xas Habmo-
IeHHS.

Kak uspecTHO, BCe PA3HOBMIHOCTH CHOMHBIX ABYX3epKaJb-
HBIX CHCTEM MOMKHO CBECTH K UeTHPEM OCHOBREIM THIIAM, H30-
fpaxkeHHbIM Ha pHC. 22. B COOTBETCTBHH ¢ NpaBHAAMH 3114KOB
(cM. § 1} ony XapakTepH3yIOTCS B OOUIEM CIy4ae BENHYUHAMH
CONPSKEHHBIX PACCTOAREM s B -£s', a TakmKe CXOZAMOCTBIO
OTpaKeHHHX NTYYKOB, T. €. COOTHOIEHHeM (GOKYCHEIX paccTos-
HHH [VIZBHOTO 3epKaJa H BCell cucteMyl B nenoM. Porye cucre-
ML HaXojuTed B Touke £, apagiouleiics usoBpaxeneM TOUKA
F po BrOpuuHOM 3epKane. B cxemax @ u 6 Bropuunoe sepkano B
pacniosioxkeHo nepen doxycom F ruasHoro seprana A. [osto-
My TaKMe CXeMbl NPHUBATO HaswBath npedpoxassroisi. OBA
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NEPEEOPAUNBAIT H30ODANKENHE # IO JJHHE HEeCKONLKO KODo-
ue CXEM 6 M g, HOCANMX HA3BaHHE 3aDOKAIbHbX M OBAAAI0-
IHX NpAMeM H3oOpamenteM. CXeMbl @ H 8 YMEHbIIAIOT CXOKH-
MOCTh IIYUKa, YBEJHUHBAIOT Macuira® HaoOpaikeuns, ux ¢o-
KYCHOC PACCTOAHHE MPBHIACT (DOKYCHOS PACCTOAHHE MVIABIIOFQ

B g 4
E i
#
= > 17
g =7 N
a

Prc. 22, PasHOBHAHOCTH CHOMHBX JBYXSEPKalAbHHIX CHCTEM, A —

IIZBHOE RePRaaA0, B — BrOpUUHDE 3epKano

seprana. Orciona 8 Hassasue — ydaunsiowjie. Tlporusono-
JIOXKHEIMH CBOHCTBAMH 00AaJIAI0T yropaausmioujite CXeMH 6 | 2,
NoMeMo 3TOTO AJH ONNCaHHA BHIA (QOPMBl MOBEPXHOCTH 3ep-
Kana, IpodmiL KOTOPOTO NPEACTARIAET CoBOH OHO H3 BOIMOMK~

~ T

R Tadéauma 7
Keagpar
SHCIEEHTDH- Bun dopMer nopepxuocTy chepouns
CHTETA
220 CRJOCHYTEE CQepoXl (BPAMEHHE 2/UIMNICA BOXPYr Ma-
Joit ocxH) .
=0 Ceoepa =
0<el«l DJIAUNCONE, BpAmIeHN (BPALIEHAE SIVIHICA BOXPYD GOMb~
moit ocH) .
et Tapatoaoup
> 1 TunepGonons
{
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HOX ROHWYECKRE CeURHHH, HCNOIL3YETcR KBAIDAF JKCHEHTpH-
curera e?, Kak ciepyer mz Tada. 7. [lonomenne ux dioxycon
apasgercs QyHKIHER r H ¢* U onperensercs C/CIYIOULHME Bbi~
paxenysMu (puc. 23):

b=, ]
dzmTf-’-gg- =7,

dy, dy=7" (1 ), (42)
d=%>

dy dy="—r (e £ 1). ]

MacirraG KpHBOH WJAH NOBEPXUOCTH OUPEISTALTEN DajHyCcOM
KPHBH3HM r IpH BeplliHe 3epKa/a.
el

Puc. 23, Hoxzoxenue GoKycoB 36pEad, GopMa NOBEPXAOCTH KOTOPHIX

OPeACTABAACT CO00K OXHO 13 BOIMOKHEIX KOHHUECKHX CEZeHHH. CIIioc-

Hy‘rbm ceponp, (g), sxnuucouy epaumenus (6), napaboaoug (¢), rumep-
Sonoug {2)

JEO HACTOSIIErO BpEMEHH H23 uiC/la BRLISNEHHHX OCHOBHBIX
THIOGB CHCTEM HanfobMee HpefliouTeHHe OTHAaeTCs cXeMe o
pue. 22, OnpepesieRyple NpPeHMyINECTBA TAKOH CHCTEMBI, Sa-
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K/I0HaloBHecs B KOMIAKTHOCTH BCETO MHCTPYMEHTA, DOJAbIHEM
NHICHHOM DoJie, HEMCKarKeHHOM aGeppalHsaMy, BOIMOXHOCTH
TpHMeHITh (oJiee AAUIHOGOKYCHEIE OKYJIAPLL, IPHBEIH K TOMY,
4TO HECMOTPSA Ha AONO/NHMTE/bHbIE TPYIHOCTH, MHOTHE JoGHTe-
JiM HeOesycHEIUHO epyrcsd 33 HX H3TOTOBJIEHHE.

Hna ee pacuera ofosnauum 4epe3 f§ B & CAGAYVIOULHE OTHO-
weHpa (puc. 24):

p=— B S (43)
Sz foxn .

T W S 4

e (44)

INapamerp P xapaKkTepHayeT H3MEHEHHE CXONHUMOCTH NYUKA
Jyuell nocJe BTOPHYHOrO 3epKata, ofparHas BelH4HHA KOTG-
poro ecrtb yBeayueHHe Ha BTOPHUYHOM 3epKaJe.

#,
r 7
Hakh ]
—.-...--.._“_.___‘_-- o e M
. T 7 .
r - , r \
i ) 5 :’ﬁz . Lyt
%2 e 85
£ —a a1
& _f;}l ©
r
=

Puc. 24. OcHoBunle 0003HaYeHU AAA raGapuTaOro pacueta TeAecKOna
cuetemul Kaccerpena

TMapameTp o olpesenaerT DOJOKCHHE BTOPHUHOIC 3epKana,
Ofparuas eMy peJuynHa g=1/o Xapakrepusyer cTenenb 3Kpa-
HHPOBAHEA IJaBHOTO 3epkana. Heo6XoMuMo oOTMETHTH, UTO
HPUBOAKMEE OTHOWIEEHS SBJASIOTCS J0CTaTOYHO npaﬁnmxem
HBIMH /151 KOHEYHRIX DNAPAMETPOS CHCTEMSI, ocoﬁeHHo BLICOKO~
aneprypaoi. Jas doxycHoro paccTosHus BTopuqﬂoro aep-
Kajla OyZeT CHpaBef/IMBO CAEXYIOIISE YpaBHEHHE:

. h
=i (45)
OueHUM PaCCTOSIHHE Mexay sepkanamu. Tak Kdk:

d=f 1r'_*52;

To ¢ yuetoM (44) umeem

a=f{221). (46)
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TponzpeseM pacuer cHcremsl. OOKUHO viTOGHTEIb HCXORAHT
H3 HMelowefics B Ha/JHYHH 3aTOTOBKY NOJ IVIaBHOE 3epXajo He-
Kotoporo swamerpa D,=2A;. Ina Hero neoSXopumo BHIGpATh
IKBUBAJIEUTHOE (DOKYCHOE DACCTOAHHE CHCTEME! foya;

f;m= Dl'vsxn' (47)

3navenne V., onpeleisercs TeMH 3aiayamy, JA pellleHHs:
KOTOPHX cospaeTca uuerpymenr. Eonm dpepmonaraercs fa-
OmiofieHIe APKAX OOBERTOB, TO V., BHIOHPAETCH pasHRM To-
pauka 15, . .20, s cnafex MalQEOHTPACTHHIX ofnexToR
V.« He Jonxuao npesmimare 10. . .12, rHAave, Kak yixe yio-
MHHAJ0Ch paHee, 4AA NOJYUeHHS PABHO3PAYKOBONO VBEIHYE-
HHA norpedyerca oueHb cralbif OKYJAAP, cOOTBETCTBEHHO Tpe-
YBeNMYeHHBIX pasMepoB. Yame Bcero V.., Gepyr paBHEIM
nputavsntensio 15. Tlpn sToM nobHTeAE NOMKEH HMErh B
BuLy caenyiomee, Jaa toro wrobrl IHaMeTp BTOPRYHOIO 3epKa-
Ja MOxHO ObLIC cpeqaTh HeGoasimuM {(22=4), HeoSxoRuMO 1n%
fosee CBETOCHIABHBIX CHCTEM WM3IOTABJHBATH GoJiee CBETOCH/Ib-
HEl¢ [VIaBHLIE 3epKaJjid, a 3T0 OﬁCTOHTEﬂbCTBO, KakK Mpl 3HaeM,
BHI3HiBAET CYINECTBERHBIE 3aTPYNHERNS A8 EF0 H3TOTOBJIEHHH.
[TosToMy Ha NepBEIX NOpax LeJecoodpasHo B3ATH OTHOCHTENb-
HOR JKBMBATEHTHOS (POKYCHOR PACCTOS HE CHCTEMB He MeHee 15.
TorJa sHAYeHHE OTHOCHTEABHOrO QOKYCHOIO PACCTOSHNA IJIaB-
foro -3epKaja coctasut 3. . .5,

Tatauna 8
VaHB [e2 VaRB o
10 3,7 16 4)0
12 3,8 18 1,1
14 3,9 20 4,2

[TpaRTUYECKH MOMHO HOCTYIHTb CASEKYIOIUM 00pasoM.
Jajaemcd sHAUCHHeM g, UpecTaBAsiomuM coloft BuuHoc do-
KaJbHOfl MJOCKOCTH CHCTEMH 32 TlagHoe sepraio. OHo onpe-
AEJISIeTcs1 pasMepaMH ONpaBhbl ¥ OKYJASPHOA YacTH. Bhibupaem
napaMerp @ no Tabs. 8 B 3aBHCUMOCTH OT V... 3Has 5KBuBa-
JEHTHOE (OKYCHOE DACCTOAHHMEe CHCTEMbI, HaX0MM OTPE3OK 85

5=1to (48)
Tlo Benmunne BO3AYUIHOIC TPOMEXYTEa MEXHY 3epKaﬂaMﬁ,
panHoH

d=a—sh {49
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noNAbL3yACh (opMyaoll (46), HaxoimM (OKYCHOE pacCIOAHHE
IVIABHOTO 3epxana

L4 m ~
=g {e—s).

Ilo HaliZeHHOMY 3HA4UEHMIO MOXHO HafiTH Bce oOCTajbHble
rafapuTHHE NApaMETPE ABYX3ePKaNLHOH CHCTEMBI, a TaKMKe
pajnyc KPHBH3HBI BTOPHUHCIO 3&pKaua.

PaccMoTpuM TeNeph, KaK OnpeAeaiTed AuaMerp BEIIYK/Io-
TO 3epKaja U JHAMETP OTBEPCTHS B rasHoM 3eprane, Chenaem
npezpapuIensHo HeGomslnoe orcTynsenne. VspectHo, gro B
TIPUHLHIIE BO3MOKHO NpH MoGof hopMe NoBEPXHOCTH TVIaBHOTO
sepRasa TOAYYHTE Ha OCH CHCTeM:l HAeashHOe GesabeppaitoH-
HOE M300paeHHe 34 cyeT XOMIeHcaud cjepiieckoll aleppa-
UHE BTOPHYHBIM 3epKasoM. Ecay rAaBHoe sepKajio ecrb Io-
BEPXIIOCTD BpallleHlA BTOPOTQ NOPHAZKa, TO 5TAa CBA3L uUepes
BX SKCUESATPHCHTETH BBHIPAKALTCH CHAENYVIOHHM 0OPasoM:

= (ﬁ+1}2{ﬁ{~g-i)1—l—)3a(l——ell_ (50)

Ofnake B HacTosllee BpeMa JIOCHTENH OPHMEHSIOT I/ CBOHX
HHCTPYMEHTOB H3 CJOXHEIX JBYX3€DKANBHEIX CHCTEM, TTOXKANYH,
JUBL KJCCHYECKYIO, B KOTOPOH I/aBHOe 3epKajo fABJAAETCA
napatosnonniom,— cucremy Kaccerpena. M 1o Bionme cnpages-
aupo, B mell Ramioe u3 sepKas, riapHoe H BTOPHYHOE, CaMo-
CTOSITENIBHO HCOPaRNeHo Ha cepHuecKyio aleppartiio LS co-
OTBETCTBYIOW MK COIPsKeHHEX paccroanuil. OIHako BHE onTy-
YeLKOR OCH M30o0paskedne OKa3blBaeTea UCHopUcHHHM aleppa-
nuavy. Kag ® B ciayyae ONUHOUHOTO 3epraja, HaWGOILINH
BpeX 32iech NpuHocHT koMa, OIHaxe B yJVIHHAKMIMK CHCTeMax,
K KOTOPBIM NPHAAAJAGKAT cHcerema Kaccerpena, KoMa MeHblie
CHHMKAGT KaYeCTBO H3QOpaMeHds, YeM B Ciyuae OMHOTHO HC-
NOAL30BAHHOrO IMIABHOTO 3epKasia: KOMa Y HHMX TaKas Xe, Kak
H ¥ OJHHOUHOTO Napagosonja ¢ QOKYCHHIM PACCTOAHHEM, pAB-
HBIM i TlosroMy MoxHO cocrapiTb Ta®l. 9 sHaueHudl npe-

TaG6auwua 9

Youn gy;nmx J25"2max Yaks Z’-""zmax 12y’zmax
10 7.2 a3 16 20 180
2 12 8 18 42 252
14 20 120 20 80 360
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HEBHOTO MUHEAHOIO NOAA 2fsimmy, OUPEISTSEMBIX AOMYCTHME-
MU 3HadeHHsMH aGepparuli KoMa, corntacho {34), B iorancrol
nnockoctH cucTeMsl, {Ipesenapisre sHAUCHHE HOAA 12475, CO-
OTRETCTBYIOT HalOMIOLEHHIO ¢ PAaBHOSPAYKOBLIM OKYASIPOM.

Mgl BHEM, UTO pasMep JHHENHOro Nos ¥ JIOGHTeNABCKOro
HHCTPYMenTa OVIET NpaKTHUECKH BO BCEX CiyvasX OrpanHyes
JuaMerpoM moJeBoft Juadparmel okyaspa. [lonnocTsio Takue
JIHHEHHEIE N0/ MOTYT HCIOAL30BATLCA JHIb B KPYIHBX HHCT~
pyventax, JHOGHTENW 3Ke OrpPaHETHBAIOTCH, KAK TNPaBHIO,
TOJABKO HX YaCThI0, TAK KaK JHaMeTp oJeBoll AxapparMe o6uy-
Ho e npesumaer 30. . .40 mm. 1lpasna, nexoTopuill EMeromnii-
€A 3a0AC MOMKeT NPHTONHTECS HPU dororpaduueckux paorax.

Hrax, ana oceBofl toukd Fj, {puc., 25) guamerp 2hy
BTOPHYHOFO 3epKaja D, MoHo oflpefenuTs no dopmyne (44),

P

%"’7' o
Faxh

*_‘*‘—HTE

]

Puc, 26. Onpefencuue ZnameTpa BHIOYKJCTO 3epraja

CopepIleHHO OYEBHEHO, UTO I TOro, 4To0bl O0eCHeYHTh He-
BUHBPETHPOBARHOE T0Je 2y/5 HOCTOAHHOA APKOCTH, AHAMETD BTO-
puyHero sepxana D, HeoGXoRHMO YBENHUHTE 10 D y,q:

Dy a=2h, o ) (b
Haiizem npupanmesne Ah:
Al =h,, mﬂh,,_;, (52)
M3 reomeTpHYecKuX mocTpocHMi
Ah= d—yL . (53)
f1

OTPe3KH Yy 1 if; CBA3AHEI epesd f§ — Mepy HaMeHeHHs MacuTata
H300paKeHHA:

—u B4
g {54)
Torza npHpalieHHe COCTABUT
_ degp ,
,Aha;-—;,—-—‘ . (53)
Bt
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-Hoanpi ,aﬂameTp D6 ¢ yaerom (44), (51),°(52) u (b5} paper
D, m,__?_l.,]l_ﬁ.ﬂ_?_y.?, (56)

a &

SKPEHHPOBaHHG CHCTCMER
i ‘ D ]
P, o= —5;) 100%. (57)

Pasﬁepem 4HCARHEBLH npmwep (Bce NUHEfHEIE nApaMeTpHl
BHpaxens B mu). [IycTh Auamerp raaseoro sepkana =200,
BHHOC (OKaabHOM miocKocTH a==200, Brifepem sxpuBaienT-
Hulfl OTHOCHTeNLHEYN doKye cHereMsl V. = 16, Torma coraac-
Ho Ta6i, 8 napamerp a=4,

1. Ho dopuyae (47) onpeleasen siadcile S3KBUBANEHTHOTO
doKyca X
foxn == ¥ e - D = 3200,

2. Tlo dopmyne (48) Haxomam OTPesok

s == 122 — 800,

3. PaccrosiHie MeKRY sepratami d 1o QJo;iMyﬂe (49) paeno
de=a—s;=—0600.

4, PoxycHoe paccmﬂume IVIABHOTO 3€pKaja
= o (7)== — 800,

To yeesmyenmo B=0,25 (popmyna (43)) onpenensiem doryce -
HOE PAaCCTOsAHHE BTOPHUHOIO ZepKANa

’

fi= f T~ — 27,
TMonoxum 2y,=30. Coraacuo (34) rakoMmy nuHefigoMy nofio
GyJeT COOTBETCTEORATH YRMIOBOE node 2waz(,54°, Coorsercr-
BYOIULHH eMy JIHAMETP BLINYKJIONO 3epKana Dz,m HAXOAHM TIO
popmyse (26)

oc—l

by | Bd2y,
D, gr==t 4 L2 Fh 6,
2, @ o fl

Hakoten, sxpaiupoBatie CACTEMEl COCTABHT 1o dopmyne (57)

D
Poo=("g2 ) 100% ~ 8%,
1 ;
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HapectHo, 4r0 pasmep Hepaloyel YacTH MIABHOTO 38pKana
He josuKeH ApeBblitate 1/3 oT ero guamerpa, HHaue 3TO MOMKET
OTPHIlATENBHO CKAa3aTsCH Ha Kauecree HzoOpaxenus. OLHAKO
YBeHUSHHE M0 3PeHHs IPHBCLKT K YBENHUEHHIO OTBEPCTHA B
riaBHOM 3epkane. [lostomy nHeobxoauMo o6s3aTeNbEO IOMEHTE
O Npene]bHOM COOTHOILeHHH ’Ql;_>3 OfrMHC nMaMeTp OT-

2

Beperust Dy =20 ¢ BLIBHPAIOT, HCXOIST ¥3 CASLYICLIEro coobpame-
Hua Ecnu ymamerp orseperuda I, B raBuom 2eprane c;m.nan:
PABHLIM OHAMETPY BTOPHULIOTG 3epKaja, TO 4acth nyqeu HAY-
W#X o1 00beRTOB, He HAXOAAUMXCS HA ONTHYECKOH ocH, Gyxer
nONagaTh B 5T0 OTEEPCTHE, MHHYA TIJaBHOe 3epKano, H Tpo-
uz0fipeT otepd noJesnero cpera. UTofel atoro we Owblio, OT-
BE[CTHE B IVIABHOM 2epKane ue AOMKHO mpeshuuats D —1—2dm
rae D, — AuaMeTp onpasbt BIOPHYHOrO 3epKana, d — paccros-
HHE Mexay sepKanamp (d<0}, ® — yToJ 1045 3pedus B pa-
JHaHaX.

B nByx3epralbHEIX TeJlecKouax Tula Kaccerpena BOsMOX-
HAa NapasuTHAf 33CBeTKA JIHHEHHOIO NOAA HOCTOPOHHHMH
JAyYaMy CBeTa, MAYILUMY BenocpefcTBeHHo oT Heba. OHa crano-
BuTes 0COOEHHO 3aMeTHOA NPH AHEBHHIX HAGAIOJEHUSX, HATPH-
Mep, Benepnbi npH HeGOBIIEX YIJOBEX paccTofHUAX.0T CoJlH-
Ba. JLas Toro 4Tofpt 37010 M30CKATH, B TAKUX CHCTEMAX IpH-
MEHAT ClelHalkLHEE CBeTozaliiTHble TPYOKH, Ha3biBACMBIG
oTcexaTeqAMH. K coxaleHnio, OHU HEH30SXKHIO YBeJHIHBAIOT
leHTpalbHoe sKpanupoBanye, FX pasMephi 3dBHCAT OT 1eJ0ro
P14 KOHCTPYKTHEHBIX NapaMETPOB CHCTEMHL: JHAMETPOB IVaB-
HOTC H BTOPHYHOIO 3€PKaJj, BOSAYIIHOIO NpOMeRYTKAa MeMIy
HEMH, BblHOCAZ (OKAMBHOR IJIOCKOCTH 3a BEPIIMHY IVIABHOTO
3epKaJa, eT0 OTHOCHTESDHOTO OTBEPCTHS, Junelinoro (yr/ioso-
ro) noAd, B npejesax KOTOPOro OHO JOMKHO OLITL CBOGOANO
OT BEHDETHPOBAHHS. CyiectByIoT MeTolsl AHAIHTAYECKOTO
pacuera orcexarenell [3]. Opuako OHK KOCTATOUHO CJIOKHBY W
AJs1 OBHTRIA TPYAHO IPHMEHIMEL. OO0BuHO oupeneaeHne Kod-
CTPYKTHBHBIX flapaMeTpoB SKPaHUDPYIOMHX 3JeMEeHTOB IIPOH3-
pogurea rpaduyecku, g sToro Ha JHCTe BATMAHA B Maclura-
ge 1:92, a g1 HeGONBIUMX HHCTPYMEHTOB — B HATYPAJLHYIO
BEIHUKHY, CTPOHTCS X0Z Jydeil B TelecKoie,

Eean MBI XOTHM ROJHOCTBEO M30aBHTBCA OT 11aPasSETHEIX JIY-
yell B Ipereiax BCErO 3aJaHHOrO 10Jf, TO HeabOXONHMO BBefe-
HHe FByX 3KpaHoB. OUH H3 HUX NpeicTaB/ser coGOH LI
PHYECKYIO MM KOHMuecKywo Tpyouy A aamnoft L, sakpemnge-
MYIO UeDe3 OTBEPCTHe B NIaBHOM 3epkane (pHe. 26). Bayrpu
TPYORH YCTaHABAMBAIOT PajA AuagparM, utoGhl NPENsSTCTBO-
BaThH NPOHHKHOBEHMIO B OKYJAD JY4eli, OrpaMeHHEX 0T cTe.
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HOK CaMod TpyOKH. 3ammATHAs TPyOKa 5 Iuamerpom Dz=2h;
HAJEBAETCHA Ha BTopHYBOE 3epkaio. Cpasy oTMeTHM, UTO ee ra-
DaPATHL MOTYYT GHITE SHAYHTEALHO YMEHBINGHB! HPH HEKOTOPOM
YBEAHIEHUH pasMepa BRIHOCA H30GDAKERNA H, IOHATHO, YMEHb-
IHeHHH BeHYHAL oM. B pesyibrate cOBMECTHON PaBoTH OTCe-
EaTesnell HY ORMH FYY He NOTIANET HA NoJde 2y, MHHYS ONTHYE-
CEYIO CHCTEMY.
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Puc. 26, Tpadmyeckoe oUpeiesense PA3MEPOB CBETO3AMATHEIX TPYSOR

Ha enrimecsol cxeme Jyd § CTPORT H30OPAKEHHE TOUKY Ha
ocil. Bee paccToRHEA SAEChH OYAEM CHHTATE NONGHKINTSLHEIMH,
Hsebpasam Jpa HaXNOHEHX Ay4a, ‘OuHE ¥3 HHX —— p, Najas
Ha Kpafi BXONHOTO 3paukd Moi YIVIOM @, HaUPABAAESTCA B TOUKY
M;, Ho, OTpPasHBUIMCH OT BHIIYKJOrO 3epKafa, OKashsaercd
B Touke M. Jpyrof ay4 g, xacancs BHEMIHETO KpadA TpyOkH B,
B o0ileM cayyae FOJDKeH ObTb HAKJOHEH HOH YIVIOM O U 34TeM
HONACTEL [OCHe OTPMKEHHS OT IVIaBHOTO SepKajia B TOUKy Nj,
cuMMerprEuHyio Touke M. ITpu nocrpoenun Gonsinod norpes-
HOCTH He GyJer, el 3TOT Jy4 Mbl IPOBeeM NAPaIeILHO O
THYECKoH ocu sepKana. OAHAKO IIOC/IE OTPAXKEHHs OT IMABHOTO
sepKana OH Bee e JIoJIKeH ObITh HAlpaBJeH B TOUKY N,, a ne
Fy. Ylocae oTpameHusn OT BHOYKIOIO 3€DKaAIA OH OKA3LBaeTcs
B Touke N,, cEmMMerpuutoil touke M, B pesynwrarte nepece-
JeHHA JAydeil p ¥ ¢ MBI noayuwam TpeyroiabHmk XY Z. Erp
rouka Y onpexensier AMuHy L ceerosamurHofl Tpy6xu A. Ta-
KuM 00pasoM, H300p4MKEHHBIH Ha CXeMe JyY g, IPOXONAIHE
uepes ToukH W, ¥ # N,, Kak pas u onpefenser BHEIIHION I'pa-
HHILY HE3aCBEUEHHOIO HAPA3HTHEIMH JYyaM# JHHEHHOro Moas.,

tla mpakTHKe Takue NOCTPOEHHsS NPHXONHTCH BHINOJIHSTH
HECKONBKO pas, TAK KaK HAM SapaHee He H3BecTeH JUaMeTp
cperosamiTHON Tpyoxy B, [osTomy ofBIMHO BHazase HAXOUAT
JAaHY TPYOKH A, MCXOZA M3 IHaMeTpa BBUIYRJOTO 3€pKaJja.
3arem TPOBOIAT JYY g U3 TOUKH N, depes Touky Y, ompefie-
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Jsig nosoxenne ToukH W. Jduamerp TpPYOKH 5 B COOTBETCTBYIO-
Wasa eMy HoBas JJIHHA TPYOKu A onpejenaror pasMep JIHHEH-
HOTO NOAA B POKAALHON NAOCKOCTH CHCTEME! HeCKQTBRO 00/IbITe
sajanpnoro. llostomy mnyTéM HECKONBKHX HOCHSROBATEJBLHEIX

®oppexruuii snatesud L 1 f1, MOKnO ofecneunts 3ajannn pas-
Mmep moas. [IpH HouHmX OeanyHHEIX HaO/MIOJEHHAX MOMKHO
BOOGIIE OTEa3afhbCA OT TPYOKR B, €76M1aB ce CreMHOl, TaK Kax
pacceaHRBI ceT Heba caafo BAMAel Ha KOHTRACT M3oOpaiKe-
Hust, HaKoRel, ecJIH NPEANOJaraercs HCHOIb3OBATD JHID OT-
cexarenb A, T0 MOXKHO NOHTH Ha KOMIPOMHCCHBIH BADPHAHT H
Cpasy pacCYuMTATh €T0 HA YacTHYHOE BHHBETHPOBAHHE Rpas
nons spenus. Hymaerca Boe sxe, uTo HepBel BapHauT Goges
NpeATOUTHTERCH,

Onuott u3 Moppduranmi cxemer Kaccerpeta, 1acro npume-
HAeMoH mrofuressme, Apasiercd cxema Hacmmra., KoHerpyk-
THBHO CCHOBHHM €€ OTARYMEM sIBIAercA BBeleRMe IONOMARTE/Ib-
Horo miockoro seprana € (puc. 27), koropoe orfipacksaer
BOOK ./yuH, oTpaKkeHHEle oT 2epkana B. Ofpuno oHo sakpen-
ASIETCH W PETyJupyercst yepes OTBEpPCTHE B INIaBHOM 3epkade
AJIs1 HCRIIOTEHHA BpeJHOoro BOBJJ.CﬁCTB!/IH pacTdazek Ha Xapakiep
AHDPAKIHOHHOR KapTHHBEL. 3T4 CXeMa MO3BOJAET NOBHICHTD
yao0cTBa HaGuiofeHull #, YTO oCcOGEHHO BAXKHO, HCHOJIb30BATH
HU3KYI0 KOMNAKTHYIO VCTRHOBKY /s 0Co00 KPYIHEIX JH0OH-
TENLCKAX 3epKaj. [IpHHIHNHAALHO ee PacyeT He OT/IHIaeTCA
oT pacyera cHcremet Kaccerpena. Pacder nuockoro sepkada
anafordued pacyery sepxana B Teneckome HasioToHa.

Puc, 27. Onruneckas cxeMa
Hacmura: 4 — romapgoe napato-
JHYeCKOe 3epkanao, B — BTO-
PHAHOS THHB})ﬁO.J’IH‘-lECKOB 3ep-
KaJno, (' — BCoMOratTelbHoe
IOCKOe 3epKaio

_/ B 3akiiodeHHe HECKOJBKO C/A0B 00 OrpaHuYeHusx, CB-
3a#pBEX ¢ acdepusannel I IeHTPHPOBAHHEM 3epKail. TPyIHOCTh
M3TOTOBJACHKHA IJABHOTO H BTOPHYHOrC 3epKaJd OIpeIsidercs
BenuuuHoll HX acdepuasocTd. HauGonpliee OTKAOHENHE TVIAB-
Horo napaGonBueckoro sepkana or Oammalimedl chepbt cpas-
HeHHsl onpejessiercd corgacHo dopuyae (20), T. e. BequHuHA
ac)epHUHOCTH pacTer, KaK Ky0 OTHOCHTEIBLHOro OTREPCTHR
sepKaja. B 5ToM cMBIC/Ie NIPH H3TOTOBJIEHRH IVIABHOTO 3ePKata
IPAKTHUECKH Ge3pas/inuHO, SIBJISETCH JH OHO CTPOTO Iapadol-
YECKHM HJIH, CKAXKeM, KBasHruneplonnueckuM. B. To e Bpema
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yBeHUeHHe OTHOCHTE/NDHOrD OTBEPCTHS, nanpumep, or [ : 3
1o 1:2 pecbma CYUISCTBEHHO, TaK KaK acepuuHOCTh BO3-
pacTaeT moutH B WeThipe pasza. M3 dopmynel (50) BrTexaer cie-
AyIOLiee 3aYeHNe IS KBaxpaTa SKCLEHTPHCHTETZ BTOPHYHOIO

sepKasa (ei=1):
e =(B--1)%(B — 1) (58)

Ecnm p==0, 10 6i>>1, T. &. BTOpHUHOE 3epKaJ0 B cucTeMe Kac-
cerpeHa AoJxHO OBITb rHnepGononioM HawGonbliee oTKiaoHe-
HMe BTOPHYHOTO 3epKada or Ompxafimell cheph cpaBHeHHST Ha

30He -V-% MOXKeT OBITh NPEACTABJAEHO B CAAYIOUIEM BHIe:
- f’t4 .
8, ~——2 ek 59
0 gt (59)

Fcau 970 3HAYEHHE CPABHHTH ¢ acepHYHOCTLIO TVIABHOIO 3ep-
KaJia, TO MOKIIO YGEJZ[HTE:CF! B TOM, HTO B CI&?T&M&X THOOR Kac-
cerpeda u Hacmura acdepryHOCTE HIEpOOHIeCKOro 2epKaia
BCErJa MeHbIHe, 9eM Y IVTaBHoro — napadosingeckoro, 410 fg-
JAETCH CYUIECTBEHHBIM AVIs JIIOBHTEI.

Hasxe 8 1neatpio M3rOTOBJEHHOH ¢ ONTHYECKOH TOUKH 3pe-
HHS CROMKHON 3CPKaNBHON CHCTEME BOSMOMHO yXyAHIeHHe Ka-
yecTBa M300pAXKEHHS 33 CYeT KOMEI, BO3HUKAIOHIEN BeIeCTBHE
JENEHTPHPOBKH, AT CIydaen CIBUra BTOPUUHOIO 3ePKaia H ero
HaKJIOHA OTHOCHTEJbHO wuenTpa. OcobeHI0 3TO HCKaNeHHE
CBOACTBEHHO JIOGUTE/NBCKUM WHCTPYMEHTAM BCAEACTBHE HEJlo-
CTATOYHOH JKECTKOCTH HX KOHCTPYKuuil., Oflice BalpameHne
AJs caydan GOKOBOre CABMIa zepKal Opeacrapaser cofo# Jo-
BOJBHO CAOXKHYIO 3aBHCHMOCTD, ONDOAEASEMYIO PA4BHBIM 06-
PAasoM KBaXPATOM OTHOCHTERLHOTO OTBEPCTHS TIABHOTO 3epKa-
Jla @ yBeIMUcHHEM Ha BTODHYHOM 3epKaie. eleHTPHPOBKA
MPHBOAUT K NOSABJISHMIO KOMBl JaKe Ha ONTHYECKOH OCH CHCTe-
Mbl. Bennun#a ee NPONODPIMOHAABHE CTEfIeHH AENEeHTPHPOBKH,
Bueline oHa avajorndHa BHeoceBoll Kome. JIas cayuan cugrra
BTOPHYHONC 3€pKana KoMa BrIpaxeHa YEPes paccTOsdHEE MeX-
IY DJIABHBIM W KaccerpeHoBcKHM (POKYCaMH. Dr1a ommbKa npo-
ABJIsieTcs ropasfo c/iatee, yeM KOMa OT CABHMra IdBHOTO 3ep-
kana. TaxuM ofpasoMm, TpeGyeMas TOUHOCTh, NIPEABABIAEMAT K
LleHTp!—IpOBKe, Bo3pacraer OpParkTHYeCKH NpPONOPUHOHAJMBHC
KBaJpaTy OTHOCHTENBHOIQ OTBEPCTHSA T/I4BHOTO 3epkana, 7. e.
HecKo/bKo cnafee, 4e€M HpH H3TOTOBJCHHH acepHKH,

TIpakTHIECKH BCE 310 03HAYALT, UTO JOCHTE/IO IIPH H3TO-
TOBJEHHH TVIABHOIO 3eDKaJta JYUllle BCerO OCTAHOBHTLCA HA Td-
KOM OTHOCHTEJBHOM OTBEPCTHH, KOTOpPOE He mpespnuaer 1 : 4
¥ IPHUMEHATD B CXEME 10 BO3MOXKHOCTH OOJIBIINE YBEAHYEHHS Ha
BTOPHYHOM 3epKaje.
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raasa 3

MIPOLECC M3TIOTOBJAEHHA
ONTUUECKON TIOBEPXHOCTH

§1 OBUIME 3AMEYAHKA

Mponece nsroroBjedns 3epKaanHol onTHueckolt nozepx-
HOCTH A% HOCHTENIBCKOrO TeslecKona-pediekTopa MOXHO ye-
JIOBRO PaS/eNUTE HA Clie/lyIOIlHe TPH OCHOBHBIE 3Tana; OuTH(o-
BaHue, TOJMPOBAHEE ¥ ONHOBPEMEHHC NLPOBOAHMAS OllepauHA
kouTpons ee qopmbl. TlomanyH, CTONT BBENHTH OTHGABHO
pAA NONOJIHUTEALHEIX OTePAIHH, KOTOPHE HCIIOALAYIOTCA AMs
NPHAZHES CTEKAAHHON 3aroTOBKE 3aJdHHOH IeOMETpPHMECKOH
topmel, HanpuMep, KpyIyeHue, CBep/CHHE OTBEPCTHA B IV1aB-
HOM 3epKalle, ero ofiéruesse H T, I.

B npouecce rpyGoro HHGOBAHNA CTOKAANHON 3aroToBKe
cHAyaNa [pMAAT NpubAMSHTEABHYIO (OPMY [OBEPXHOCTH,
HCXOJA M3 ee PACYETHOrO pajuyca KPHBH3HEL B Hasbreiimem
0o Mepe BCOOIbL30BAHHA Bee 0oJee MEIKHX TO PasMepy LLiH-
(ytolliX MaTepualoB NPOHCXOJNT CIANHBAHHE MAKPOHEPOB-
Hocrefl NoBepXBOCTH. [Tocae TOrO KaK onepamks. TOHKOrO 1IH-
QoBaHKA 3aKOHUeHa, 3aroroska npuobperaer dopmy, OGsaus-
Kyio K KejaeMoi: ee oflasl NOTpeltEoCTh COMSMEPHMA ¢ JIJIH-
WOt BOAHGI BHAVMOTO CBETa, a BHICOTAa MHKPOHEPOBHOCTEH He
IPEBHIIRET UECKOJILKHX MHKPOMETDOB.

Heofxoauman TOUHOCTE HU3TOTOBJEHHS NOBEPXHOCTH 3epKa-
na ofeCHeurBaeTcs 3a CYET TMOJMPOBAHUIH, XOI KOTOPOIO Io-
CTOAHHO KOHTPOJAHPYETCS B [1pollecce KCIBITANHA 3epKaka, Npa
STOM BHICOTZ MHKPOHEPOBHOCTEH yMeHpllaercs UpHOIu3u-
TeJILHO B THICAUY pas.

Kak fyner noxasaio HHiKe, B TPHHIHMIE TPOIECCHE IaHbO-
BAHUS W NOAUPOBANNA HECJOMHBL TaKMe ACCTATOUHO TPOCTO
OCYLLeCTBIACTICH ONEPallld KOHTPOAA 3€PKANbHON ONTHYECKOH
HOBEPXHOCTH.

K coxaneHmio, B4 NpaKTURE 5TO OKA3LIBARTCH JaseRO HE
tax. Heno B ToM, YTo 3aKJIOYHTENbHLIA M HaHOOHEe OTBETCT-
BEUNbIH 372l padorht — MONHPOBAHKE 3ABHCUT OT TAKHX pas-
JIMYHBEX (hAKTOPOR, BOZJACHCTBHE KOTOPHIX HA XapaKTep pabotsl
TPYJHO, & TOAYAC M HEBOSMOMKHO NPEIyrajiare sapaunee. Ilo-
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STOMY MPHBOJMMEIE B KHHTE ONPe]CICHHEE PEKOMEHIALEH 1 CO-
BeTHl, HanpaBJeHHbie Ha NCIDaBJeHWe HJH TOAyuYeHHe Toil
HIH HHOH GOPMEI NIOBEPXHOCTH, BCE JKe HYKHO PaccMarTpHRATSH
cKopee JHIllE Kak ofmye. JKeTarTesbHO, UTOOM OITHE-II00H-
Tenb GBI COBCPHICHHO CBOﬁO,EleH OT OOATOHKH HMe!OLU,efr’!Cﬂ o~
BeDXHOCTH K KeslaeMoll uepes KaKHe-Iu0C pas M HaBcerja ye-
TOABLIMECH IPHEMBL B METQAEL, B 3TOM NiaHe emy npegocrapid-
I0TCH OYeHb LIHPOKHE BO3MOIKHOCTH JJIf KHUHOIO TBODUECTBA.
BMecre ¢ TeM OKOHUATeABHBI DPE3YABRTAT PAGOTLI 34BHCHT
elle ¥ OT Psjia YCIOoBHi, COOIRIEHHE KOTOPHIX ABAAETCs 0f3a-
TeJbHEIM. V3roToBleHNe ORTHYECKHX AOBEPXHOCTEH BEICOKOTO
Kaacca — Jeo, Boofme ropopd, oueHs jesnkarHoe, Tem ne
MeHee, MOMHO OHITh YBEpPEeHHHIM, 9TO TOT JIOGUTENb, KOTODHI
IPORKHKCT TOPAYHM XKeAaHyuem JORECTH pafoTy Jo KoHna, He-
comieHHo Jo0hercs OT/AMYHNMX pPe3yibpTaToB. (UBHICTENLCTBO
ToMy — CUeCTsAMIME peayiibTarhl MHQIHX JAroCuTeneh.
Hanomenve UPaKTHIECKHX BOIPOCOB H3FOTOBJEHHA 3€p-
KaMLHLIX ONTHYECKHX OBEPXHOCTEH MLl HAUHEM ¢ ORMCaHust Xa-
DAKTEPHUCTHE CTEK/INHHBIX 3ar0TOBOK, HCIIONLIYEMEIX B KAYECT-
BE Marepuada jis moOHTeAbcKHX aCcTpOHOMUUYECKEX 3epRal.

§ 2. MATEPHAJBI /14 ACTPOHOMHYECKHMX 3EPKAJ

K MarepranamMm, HCMOJMB3YeMbIM A/l H3TOTOBJACHHA acTpOHO~
MHYecKoh QUTHKY, NPeALABAACTCA HesIbLi PAX CIENHaJLHBIX
TpefoBanuit. K HMM B NepByi0 O4epeib OTHOCHTCA BEAHYIHHA
BUSHUKAOIIME fiehopMaluil, CBASAHAMX ¢ M3MEHEHUEM TeMIle-
paTyphl OKpYIKaiouell Cpexsi, a TAKMXKE HeKOTOPEIE HX MeXaHH-
YyeckHe CBOHCTBEA.

JiobuTento TesecKONOCTpoeHns, 0e3yC/OBHO, TPYMHO Ha-
JeAThCS [PHOBPECTH CTEKJIO KAKOI-TO ONpeneieHHOH MapKH,
QOnnake B clyuae HMEOUIErocs BHIOOpA 1eecoofpasHo pyKo-
BOJACTBOBATbCS CJEAYIOHMH coobpameruaMu. Ecan matepuan
obaziaeT AOCTATOMHO GOABINOH TEeIVIONPOBOAHOCTEIO A, TO
IPH K3MEHCHHH TeMIEPaTypPol OKPYXawinefl cpefhi ero reoMer-
pHYEcKHe PasMephl B LeJoM GYAYT COOTBETCTBOBATH (bopmy.te

L, =1L{14+a(tB—0], {60

e ! — numelinsifi pasmep, ¢ — Kosthbullienr aunelizoro
paclIHpeHHs MaTepHana, # H { — COOTBEICTBEHHO MOCHCAYIO-
Hiasgs M OPejEAyIan TeMIeDATYpa OKPYHAEIOUWETro Bo3AvXa.
Pasvepsl TOTOBOTO 3€PKaja B 3TOM Chyyae OyAyT UpHOIUSH-
TeJbHO MEHATHCA MPONOPLHOHAABHO Beynaune aAf, B ToM uuc-
Ai¢ H eT0 KPUBH3HA, 0OAHAKO (OPMa TOBEDXHOCTH OCTACTCS IPEXK-
neft, TakoMy THNY MaTepHaNOB COOTBETCTBYIOT METAJH, Ku-
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TOpHIe, TPAB/a, B HACTOALIEE BPEMA IPAKTHUCCKH HE #UCHO/b-
8yIOTCH B JIOOHTENBCKON TIPAKTHKE,

WaroToBnenne acTPOHOMHUECKOH ONTHKH H3 CTeRISHHEIX
JHCKOB TPHBOZHT K TOMY, YTO IIPH OXJIAKACHHY HAX Harpesa-
HHH HADYXKHOTO CJIOf SepKasa, MMEIOIEM MECTO KaK fipH €ro
cBpaforke, TAK W NPH HCHOMBZOBAHUH B TOTOROM TEHECKOIIE,
BOSHHKAET TeMIepaTyPHLIA Nepenas MexAY HeHTPaibHEIM 00he-
MOM €TeKJa, JOJIbille YAepHKUBAIOHIEM [EePBOHAYATBEYIO TeM-
fepaTypy, H HaPyXKHBIMHE CIOAMH. 3TO CBASAHG ¢ HHBKOH TeM-
NepaTypoNpOBOTHOCTLIC CTEKIA ¢, T. €. CKOPOCTHIO, ¢ KATOpoH
nepesiaeTes H3MeHeHNHe TeMIepaTyph! OT TOUKH K TOYRE H KOoTo-
past onpenensiercd TEIIONPOBOAHOCTRIO A, TermoeMKocTeig
M IIOTHOCTLIO d Marepuasna B COOTBETCTBHH ¢ dopmyroit (61)

A .
9= (61)

T. ¢. Gojee TPeNNOYTHTEILHOMY MATEPHAAY B NPUMEHCHHH X
ACTPOHOMHUECKOMY 3ePKady COOTBETCTEYET G0/ee BEICORMIT 10~
KasareJb TEMIOEPATYPOIPOBOIHOCTH ¢,

Otpazyomiecs MeXaHHecK#e HalpIXenna AehopMypyoT
peasibHyI0 IeBEPXHOCTh 3epKalsa cambiM HellpeABHICHHBM 06-
[1230M, B PE3V/LTATE YEr0e H3MEHACTCH HE TOJLKO € KPHBH3HA,
Ho H (opMa. 3107 adipexT, wanbonee saMeTHRIR A8 Kpaepoi
yacTH 3epKana, OGoicrpee BOCHPHHMMaOMed TeMnepaTypy
ORpY:Raomel cpefsl, OB HASBAH H3BECTHEIM ONTHROM-2CTPO-
nomoM I'. Puun «sdhdertom Kpaay sepkaia. Hanbonee ynorpe-
Ourenbibe B JOOHTENBCKOM TEJECKONOCTPOEHHH COpTA CYe-
KOJI THIIA TaX HA3HBAEMOIro RIUHOMUHATOPHOTO HAH ONTHUECKO-
ro K8 crpapator «addexrom Kpasiy B BOJHOH Mepe, YMeHbine-
Hye TOJNLIHHB! 3€pKANA J1s1 €r0 CHHXKEHMA He ABJIAETCA BHIXO-
oM U3 TOon0M{eHHA H3-33d BOSHHEAOWMHX JCIOJABHTCHDHAIX
TPYAHOCTEH, CBS3aHHBIX C PasrPyskKolt 3epraia.

Jpyrvm pelllelneM 3a7auk MOXeT OBHITh NPHMEHeHHe Mare-
pHAZa ¢ BOSMOXKHO MedbLIHM KoathduiHeHTOM JHHeHAHOTO pac-
mupenusi. B camom Jeae, npr o==0 HUKaKHe nepenajpl TeMme-
paTypH OKpYIKAIOWedt cpeibl He SYEYT CTPAIUHBE MaTepHaly,
TAK KaK OH He Oyier wa uux pearuposars. JL. I. Maxcyros ¢
yueTOM MeXaHHYeCKHX CBOHACTB MarepHasa /s 3epKaia mpef-
JIO¥HUJ XAPaKTepHaocBaTh ©T0 KaueCTBO ¢ NOMOLIBIO 0600IEeH~
HOTO KPHTEPHS P, KOTOPHIH ¥ HAC NPUHSHTO HaskBaTh Kosphghu-
uuenmom Makcymose,

V= =T {62)

TIe L — wOAyAL YEPYIOCTH MATEpHaaa,
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B Ta6a. 10 npuBefiensl XapaKTePHCTHKH OCHOBHBIX ONTHUe-
CKHX MarepHa/JoB M/ acTPOHOMHYECKHX 3sepran [3].

Taxum ofpasoM, Oonee OPEINOUTHTENBHOMY MAaTepHany
COOTReTCTBYET Gotee BECOKoe sHayenye . C 3THX Ho3HIui A0a-
roe BpeMms Ha TEPBOM MeCTE OCTABAJCH [/ABJENHH KBapll.
K coxaneyHo, CJIOMKHOCTE TEXHOJOTHH €ro IpoUsBOICTBEA
CHJBHO OrpaHHUHBACT BO3MOMKHOCTE €r0 HCHOJNBb3OBAHHA I8t
HSTOTOBJEHHA 3€pKAJ MOBHTENLCKHX Teneckomoe. B 1858 r.
GBiIH DOJAYYEHBI OTEYCCTBEHHEIE CTEK/IOKPHCTAIANYECKHE MaTe-
pHanbl, BasBaHHEIC MO npeloxenuio npogeccopa H. U, Kn-
TafiropofcKoro cumassamu (nepsas GyKBa B3ATa OT CrekJa,
OKOHUaHHe — OT KpHcTanaa). OHH HMEHT NPaKTHYECKH HyJe-
BoM Koa()bHIMEHT JHHEHHOrO PACIIMPEHU:, XOPOUIYI) XHUMH«
YeCKYI0, MEXAHHUECKYIO NPOYHOCTE. TBepPAOCTE N0 COUTHGOBE-
paHulo (OTHOCHTENBHO cTekJa K8) B 3aBHCHMOCTH OT MapKH
cutanna cocrapaser or 1,60 xo 1,90. HauGosee pacnpocrpa-
HeHHHM B IponaBofcTBe Apnaercs curam CO=115 M, Tem ne
MeHee W3TOTOBJEHHEe HeGOMRIIHX 3epKal, oGMajaoliuX BhICO-
KOKAYeeTBeHHOH OBCPXHOCTBIO, BOSMOKIIO H H3 BoJee AOCTYR-
HEIX MapoK cTexoa. Xopouo cefst 3apeKOMEHIOBAJ0 B JICOH-
TENBCKON MPaKTHEE TaK HA3HBAEMOe HANIOMHHATCPHOR CTEKIC,
npejicTapisiiomee coboil 3epKaJibHOE CTEKJIO TOMMHHON or 15
1o 40 mm u amnamerpoM Jio 315 mm. Hanmuupe B MaTepuate ny-
3LIPHKOB MJAH ONTHYECKHX HEOAHOPONHOCTEH (cBUAeH), Gosee
yactTo BerpedaomIuxed B crekAax tana JIKS, JIK7, npusum-
RUAJLHOTO 3HAUCHHH He MMEET, TAK KaK CBeT He MNPOXOAT



CEBQ3B CTEKJO SEPKaJIEl, 4 JIinIe OTpaxaercd OT ero Tnosepx-
HOCTH.

B xpafineM caydae 3arOTOBKY MOKHO BHIDE3aTb H3 JHCTA
TOJCIOFO BATPHHHOLO crekdaa. Ero xetarenpre paclio/IOKHTD
Ha KYCKe TOHKON peauncpofl npokaarxy. B xauectse pabouero
HHCTPYMERTA ~— TPyGUaToro CBepJ/ia MOMHO HCHOJIL30BATH HOf-
XOASAIEr0 PA3Mepa KOHCEPBHYIO DAHKY, KacTpOHO ¢ Hesa-
BaALUOBAHHLIM KpaeM H T. 0. K JHY npurpendserca pyuxa,
RO3BOJMIOIAS BPallaTh CREPAO IIOHEpeMeBHO T¢ B OIHY, TO B
Apyryio ctopory. Ha pexymell KpoMEe cBepJa Jenaoresl Tpe-
yroJibusie npopesn. OAEaKO HYKHO BOMHNTE, UTO HINkpyromee
IeficTEHE IPONOPUHOHANBHO HJOMEAAH CONPHKOCHOBeHUS pafo-
yux rpanefl cBepsa ¢ abpasupoM Ilo3ToMY CHAHIIKOM WIHPOKHE
BhipesEl ¥ OCHOBaHHA Jeaarh HemegecoobpasHo. MoxHO BoBee
oBOfTHCE 063 HHX, 4TO MHOFHe ¥ jedanT. Torfa B mpolecce
pafioTel IPHXOEHICH IO MEPEe CTHXAHMA TPOMKOIo Xpycra ab-
pasHEA TEPHORHYECKH NPHIIOANHMATL CBEPJIO Ha HECKOMb-
KO MHJUTHMETPOB, UTOOHI ZaTh JOCTYI CBexell NopuuH abpa-
BHBHOH KalHMIki B KOJLUEBYIC KAHABKY. AHAJIOTHUHBEIM ofpa-
30M BHIPE3AETCs K LEHTPaJbHOE OTBePCTHE B IVIABHOM 3€pKafe
Teneckona cucteMst Iaccerpena.

Ha HauaneHoM 3Tane paGoThl HEOOXOAUMO NPEROTBPATHTE
panHaibHbie CMEIEHHA CBePJa OTHOCHTENBHO CBOeH OCH, Haa
5TOTO MOMKHO HA 00ezKUpeHHold MOBePXHOCTH 3ArOTOBKH € IO~
MOIIBIC HaRJeeuHOH CMOJB, COCTAB KOTOpOH onHcan B § 6,
VEpEnHTh QUKCHPYIOILHE JIAHKH B (OPME TPEYIO/AbHHKA W
APOCTO MOA NPAMHIM YIJIoM. B flocsefneMm ciyuae, Ipasfa,
MPHAETCS TIPHMEHATH HEKOTOPOE YCHJHE JUIS NPIKHMa CBEpJa
B Hanpasjehnn Bepluwbel yrva. Yepes 20—30 mua ceepienns
C TOMOIUBIO JOCTATOUHG KPYIHO3ePHHCTOrO abpasHBa ¢ HKobaB-
KOHf HEKOTOPOrO KOJIMYECTBA BOABI MOAYMHTCS POBHAsS KOJble-
Basg KaHaBKa rayouHod 2—4 mm, mocie uero mJAadKH, ¢UKCH-
pyIollie CBEPJIO, MOXHO YOPaTh.

Kora octaercs yAaAHTH ClOH CTeKJa TOMUIHHON OKOJO
3 MM, HYKHO OEITE (osee 0CTOPOKHLIM, HE NPHMEHATD CAHITKOM
cHABHEIA HAXKHM H peskre JpmkeHns, M Bee e, Kar Gbl MBI HE
CTapa’duch, Ha THJILHON NOBEPXHOCTH 3arOTOBKH OOLUHO OOpa-
ayioTcsa rpy0hle CKOME CTEKJa, KOTOPble He Beerya MOKHO yo-
park Jaxe ¢ noMmomplo Goabuol dacki. [losromy Ha sakioun-
TeJLHOM 3Tane pafoThl HeoOXOLHMO 3apaHee NPHHATL COOTBET-
CTBYIOILHE MepLl npegocTopoxHocTy. s nosyueHns pororo
cpesa uenecoofpasHo K 3aiHell NOBePXHOCTH 3aTOTORKH C HO-
MOIIBIO CMOJIEl HAKJAEHTH HeCKOJMBKO Gosibilee N0 pasMepy sa-
HIHTHOE CTeKJ0. MaTepHajioM MOMKET CAYHKHTH CTapast ¢oTo-
nIacTHEKA, NOAXOAALLKH KYCOK OKOHHOTO CTeKMA 1 ¥. I Gop-
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Mbl OH MO¥ET BHITH camofl npomsBoannoil. HdocTaTouno gAMb
OCTOPOKHO 0OJ0MATE €ro OCTPhIe BHCTYNA0MHe Kpas. Hakiell-
Ky V100850 FPOBOJHTE B CAGLYIOIEH MOC/IeJ0RaTENbHOCTH,
Bripesaemyio H3 cTekJa 3arCTOBEY HYMKHO HaIperh L0 TeMmiepa-
Ty NAABNEHHA CMOJbI. DoALHMIe BCero ms 3TofA WedH 0of-
XOIHT JIEKTPOTLINTEA ¢ 3aKPBITOH CHHpPaJbio, Kotopas obec-
TIE4HT PABHOMEP LA HarpeR Beefl Maccerl crekaa Crekao aydine
MOJOKHTL He HPIMO Ha HAHTKY, a Ha acOecTOBYIO NPOKJIAAKY
sajHel cropoHo#l BEepx, Korma cTekso Harpeercd Jo Temme-
paTypui pacniaBiAeHus CMOJEL, HEOOXOMHMO ee KyCOuKoM obpa-
30BaTh CMOJHOE KO/BUO JOCTATOUHOH IIMPUHEL B MECTE OXH-
712eMOTO BHEX0JIA CBEPJIA 3 CTeKAA. 3aTeM OCTOPOKHO HANOKHTD
3aMTILHT KYCOK cTekaa, I1puKnajmBas AOCTATOUHOE YCHIUE,
nocrapaemMcs 10 BO3MOXKHOCTH IIOTHEE COMH3HTH CKACHBAEMbIE
yactH., Caolt CMOJBE IIPH STOM TPHOGPETaRT CBETIO-KODHYEHeRL!
orreHoK. [loc/e aToro HyKHO CKIeeHHOMY GJIOKY Jarh BO3MOK-
WOCTb MelJieHHO OCTHTbL, He CHUMAA €ro ¢ 3JeKTPOILIHTKH.
B npoTHBHOM CAYYAE CTEKJIO MOKeT JOMHYTh. CACAyeT UMeTh B
BUIY, UTO BCKO pafory HeoGXOAMMO NPOM3BOJHTL BAAJH OT TO-
KOB BO3AYX4. B CBS3A C THM OCTHIBAIONMMH CcRieenubll 0J0K
He G6yIeT JHUIHUM HAKPHITh KYCKOM Marepui., 3aTeM 3aroTob-
xa jopesaercs, OKouyawie PACGOTH MOXKHO ONPERENHTb MO
NIOSEAEHHIO cRetTsioro afoika B cioe cMons. Tlocne moBTopHo-
ro HarpeBa BuIPE3aHHAH 3arOTOBKA OCBOGOXKIAETCS OT Ipel-
OXPANAOIGHX ee YacTell U TPOMBIBACTCS B KepOCHHe HJiIH Cen-
3HHE.

Bamuo G1MEIHTh, YTO CIEKNO 3ArOTOBKH JOCOH MAapKH He
JIOMKHEO BMETh BEYTPEHHUX HaNpAMeHHH W JOJIKHO OBITb XO-
pOLIO OTONM(EHO, B HPOTHBHOM Ciyuae 1oc/e NpHOOpeTeHH:
BCeHl Maccol CrekJa TEeMIEDATYPH OKDYHKAIOWEro BO3LYXa,
OTAHYHOM OT TOH, B KOTOpOH TPOH3BOAKHIOCE €0 H3IOTOBRJIEHHE,
QopMa 3epKajsa MOMCT HMETH BCEBOBMOMKHBIE HEPEryJIspHHe
pcKaxenns. 1loaToMy Aas HAIHX NeJefl COBEPIUIeHHO HE I0-
ZSATCS! 3aKAMEHHEIE MAPKH cTekna. Ha HuX, Kak mpasmJo, cra-
BHTCA METKA THNA «3aKaJeHo» WM «CTAJHHETY,

" HernpemesHuEM YCJIOBHEM TOJYHUEHHA PAaCUeTHOH (QHIYpsI
sepKaia #BJSETCA ero JZocTaTouHas ToqnipHa. CoBepIleHHO o~
HATHO, YTO CJAHHIKOM I'OHKA&s 33T0TOBKA 6y}1€1‘ Ipor UGarbes KakK
Lol feHcTBEeM COGCTBEHHOTO Beca, TakK M B Rpolecce MexaHH-
yeckolt 06paGoTRY, YTo B JaJbHEHIIeM BLI30BET BPeRHEE HCKAa-
HeHHs IUOPAKIIOHHON KapTHHEF M308pamenus ssesinl. OHM
GPOSIBJSIIOTCA B BMAE BCEBO3MOXKHEIX DA3PEBOB M CryINEHmE
¢BETA B KOJIBIAX WJH B BHIAC LWEHTPalLHOIO SAPBULKA C XBOC-
ramu. Tostomy fyisi Toro, 9TOSH AePOPMALMH MOBEPXHOCTH 3ep-
Kana ogasandch mMenbiie A/8 H HCKameHHA AWDPAKLHOHHOTO



Taoauuma 11

& b
D, um P M2 (_D—>min D, mu Py 8 (“—D_')mm
110 8,4 1:12,5 360 93,9 1:3,8
165 19,7 1:8,4 460 116 1:3,5
215 33,5 1:6.4 454 147 1:3,1
%5 50,9 I:5,2 600 260 1:2,3
315 71,9 1:4,4

H300DdXeHHA ©Tall HEeSAMETHRIMU &IA 171233, NPHXOIHTCH
3epPKai0 COOTBETCIRYOMMM obpasom pasrpyixarb. Kak BHAHO
#3 taba. 10, ornomenue E/d, xaparTepusyiomee cofofi mexa-
HHYECKHE CBOHCTBA 3arOTOBKH Da3fiMUHBIX MATEPHAJIOB, NPH-
GRUBRTENEHO ORHEAKORO. {CTPOro TOBOPH, 3AaTOTOBKH K3 CHTAJ-
Ja HaxopdarcA B Gojee BEIrOAHOM DOJIoMEHHH.) Moxno cocra-
puth Tabil. 11, BHpANANIMYI0 MHHEM&RLHYIQ TOMNUHHY By,
# OTHOCHTEABIYIO TOMIMHY (B/D)min HanGonee pacupocrpa-
HeHHOra marepuana K8 nas pasanuseix grameTpos D sepka-
Aa, PASTPYIKEHHOFO Ha TPH TouKk [2].

Kak BuAHO M3 TaGnHHEL, pasrpyska OCOJALIIHX 3epKan Ha
TPH TOURH IPHBOMHT K HEOOXOAUMOCTH HMErb HEllOMEPHQ (oMb
HIVIO TOJALIHHY 3eprana

D? '
ba, min & 1380 ° (63)

B dopmyne (63) nopsnok BeanurHnl Koa(puilkerta B 3Ha-
MeHaTeNe COQTRETCTRYET 3hadenunM b u D, BrIpaKeHHEM B MHJI-
aumerpax. EcrecTeerio, 4ro foJiee TOHKHE S3arOTOBKH NpPHXO-
ANTCR PAsTPYXATL Ha OGoibliee wucso Touek. PopMmylnl iadg
BBHIUHCJAEHHH CJSAYIOUIHE:

D2
bﬁ. min & 1139 * (64)
D2 .
bH. min ~ 4080 ¢ , (65)
paz .
bis. i 10690 ¢ (66)

rie HBJeKC BHH3Y OUO3HAYAET YHCJIO TOYEK Pasrpysku, Same-
yaupe K dopmyae (63) cupaBeinuBo ¥ A48 3THX cayyaes. He-
O6XOMMMO OTMETHTB, 9TO TNPRBENEHHHE S37eCh COOTHOLIEHHS
TOJMITHE H JRaMerPoB 3epKajl ABIAIOTCH, NOAKANYH, MUEHMAh-
BLIMHE, TlosToMY, €c/H MBI XOTHM HMETH JNOUOJHHTENLHLI 3a-
nac KECTEOCTH. Jifl COMPOTHBJCHHA NPorudy sepxania npH ero
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MEXaHHUECKOH OUPADOTKE, erc TOJMUHY JKeJATEAbHG YBEIH-
upre Ha 30—50 %. N )
HecroskKo ClOB 0 pacHpeieeHHH TOUEK OO IPU pasrpys-
Ke 3epkana. Lo/ln OHO AEXHT HA TPeX WM LIECTH TOUKaX (TpH
KayaloHIuxca KOpoMblcaa), KOTAA Bee OHOPHl pacloJomKessl
PABHOMEPHO TO OXHON OQKPYAHOCTH, pajHyc MOCASIHEH JoJ-
meH cocTaBiatk (0,7, . .0,8) R, rae R — paauyce sepkana. [Iph
pasrpyske o ABYM 30HAM, HANPHMEp HA JeBATL TOMEK (TpH

Puc 28. Bapuaur pascpyskn 3epkanz ua 18 rvouex (BuA cyusy)

KayaioliuXCs BOKPYE CBOErO HEHTPA TAKECTH TPeyroJdbHHKA),
AX paguychl zoHEl cocTasaaTe 0,36 R u (0,82. . 0,85) R.
[lpn aroMm cTpeska KPHBHBHBL H HEHTPAJIBHOE OTBEPCTHE A/
fNpHBEJeHHEE BHINC 3HaUeHudl R BO BUMMAHWe e NpuHHMA-
Jiuch. DTH BHAL! PASTPY30K XOPOIIO OCBOEHHL JIKIOHUTENAMU.
Bonee cnOMHBIMY SBRAIOTCA JABYXDBAPYCHEIE pPasrpyskH Ha
12, 15, 18 Touex, KOTOPHIE MOMKHO HCIOJL30BATH LIS OTHOCH-
TeRLIO TOHKHX U KPYMHBIX (0 pasMepy sepxada. Ha puc. 28
npuBe/cHa pasrpysouHas CHCTeMa HA 18 TOUeK, HCLe/IL3UBas-
wages A5 600-MHATHMETPOROTO 3epKaJia 4BTopa

Hpyras BOIMOKHOCTL YMEHBIUEHHA BeaHUMHLL jedopMa
NHH 3epKafbHOH NOBEPXHOCTH COCTOHT B MsMEHEHAR (MOAH(H-
UKPOBAHHY) FEOMETDPHH €2 NPOMHIA, CYTh KOTOPOro saxjioua-
ercsl B TOM, UTO $acTh CTeKAa YAAAAEICs B TéX MecTaX, IIe
BHYTPEHHME HANPsIKeHYs, TPOTHBOCTOAMME ePOpMAaLlHH 1o
BEPXHOCTH, MHHUMANbHLL, MHaye roBopa, B MECTaX COlpHKOC:
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HOBeHHSA ¢ 32JHUMU OTOpaMH, T. €. TaM, TJe 3T0 BaKHO, ovJer-
YeHHOe 3epKaJo coXpauseT HeoO0XONUMOE OTHOIIeHHEe RHAMET-
pa K TORMIHHE. 3AeCh MMECTKOCTh, TAKHM 06pa3oM, eme Jocta-
TOYLC BeavKa N0 CPasHeNHIo ¢ PaBHOMEPHEIM 1O TOJIIHHE 3ep-
KdJaoM TOTO Xe Beca, B To e BpeMs 3epRaso ofnajder MaJoH
HeCTROCTBK) TaM, THE KOHTAKTHBIX CHJI HET H IJe JoCTarouyHas
KECTKOCTh ¥ MOZXoiAmasn (opMa HYXKHBEL TOABKO MIST TOTG,
9700bI NIPOTHBOCTOATL NPOrHbaM camoro sepkania noj JeHCTBH-
eM CHAR TAReCTH. TaruM afpazoMm, STOT METO;| OBL/TET He-
NOJBE30BATh OTHOCHTENRHO (o/ee TOHKHE H JerKHe 3aroTOBKH,
970 IpHOGpeTaeT HCRMOUHTeNbHO Oosblloe 3HAYeHWe NpH
H3TOTOBNCHUY KPYNHLIX JIOOUTENBCKHX SEPKRaJ.

ot
T
A L2 ¥ . g
& T F-Y

a a

Puc 29. INpodrae oGaeryeHHOro 3epKajia: yaaneno 30 % marepumana
(2), yraneno 50 % wmarepuana (6)

Pacuernt NOKA3LBAKT, YTO YAAACHUS CTEKAA TOJBEO ¢ 3ajk-
el CTOpPONEI Ha BHELIHEH 30He 3aTOTOBKA (pHC. 29, o) CHUKaer
ee pec npubausuteaptHo Ha 25—30 %, 4TO NpHBOAMT K 3aMer-
HOMY YMEHBUISHHIC BpeAHHX dedopMalinii. DT0 ¢BA3AHO ¢ TeM,
uTo ZedopMauny o7 AefiCIBHEM CHJILL TAMKECTH OPHMEpPHO 06-
paTHe DpONOPIMCHANLHL KBAAPaTy TONUIMHBI H NPAMO Hpo-
GOPLMOHANbEBl 4eTBEPTOR CTENEHHM YBeAWYEHHs DacCTOSHHA
MEKIY TOYKEMM ONOpPH. ECJH TPH TOYKH ONOPH HAXOAATCH
FIe-TO HA DOANYTH MexIy UEHTPOM H KpaeM seprasa (TouHoe
NOJOKEHHe MOKHO HAfiTH TOJBKO Noc/je HONOJHHTENBHHIX pac-
YETOB), TO OKA3BHIBAETCH BOSMOMHBIM DasrpysuTb 0es 3aMer-
HOrO BPEAa JJif KayecTBa H3o0pAMEnHs ePRAt0 JTHAMETPOM
500 mm npd tomuuHe 50 MM Xors Npu Mexanuueckoll ofpa-
GOTKE BOZHUKIIHE HCKaKEHHS OKAXYTCA CAHINKOM BEIHKH JIist
sepKalia TAKOro pasMepd, pacCMOTPeHHBI Meroi BlloJHe ro-
aures aada sepxaa 200. . 400 mwm, -

Eme 6onee BEITOIHOH B CMBIC/AE MAJNOCTH AeopManiil mo-
BEPXHOCTH fBJAfETCA (GopMa 3epKaja, Npoduib KOTOpol Hio-
Gpasxen Ha pHc. 29, 6. 3aue ollophl HaXoMATCA IIE-T0 MEXAY
neprdepnefl H LEHTPAJbLHLIM OTEEPCTHEM, A TOMIHHA 3epKaia
YMEHBIIAeTCA KK K HapDYRHOMY, TaK M K BHYTDEHHEMY Kpasim,
IPH 5TOM BEC €ro yMeHbIIaeTcs Gonee 9eM Ha b0 %.

Tarum 06pazov, BeCMOTPA HA 70, UTO Npouece obrertenns
zepKala CBA3AH C ONpele]eHHEIMH 3aTPATaMM, MPH H3POTOBJIe-
HHH KPYIHOH JIOOHTEMbCKOR aCTPOHOMHYECKOH ONTHKH oHf
npencTaBAdgeIcs, nomanyit, sauonee pasyMunM,
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B cBeTe aTHX PACCYKIRHHH CTAHOBMTES HOHATHO, HOYeMy
HEKOTOPHIE JIQOHTENH ¢ YelnexXoM NPHMEUAIOT B KagecTBe 3a-
rOTOBKM TORA GYyAYIHEe 3ePKIN0 KORNEHCOPHYIO sy, Hyxuos
yrayGienne BRIIAK(QOBEIBISTES HA €€ IJIOCKOR CIOpOHe, a
KpenJesiie OCYIHecTBIACTICH 3& UeHTpasbioe orseperse. (-
HOBDEMEHHO DRHIASTCSE BONPOC 0 GOKOBOH RAasTPYaKe aepKana,
TaK KAK OKA3HIBAIOTCS HAMHIHEHME IOTOMHHTEAbHSIE GOKOBLIE
viopet. Boofdle cliegyeT HMeTh B BHAY, %10 HPH Pastpy3Ke 3ep-
Kajl ¢ OTBRPCTHEM B USHTPEe MoXHo UPHMEHATE MeEKOMBKO $0-
Jiee TOHKME 3aFOTORKH WK IPH TeX He COOTHOINEHEAX AHaMeTpa
K TOMIMES ofeceTnTh BM Ooabiuil 3a0aC JKeCTKOCEH.

H eme oxno zaveqanne. Muorna coperyior, B cayuae, ecjiH
TOJNIIMHA 3aTCTOBKH HEZOCTATOUHA, CKAEHTh CHIHKATHEIM Kie-
&M HECKOARKO AHCKOR OIHHAKOBOrO JHAaMeTpa, HaOpHMep, BEHL-
pe3aHHLIX ®3 BHTpHEHOrO crekia. OAHAKO YTBEDHIarh, 4TO
reMueparyprbit KoabhdHIHenT paclIMPeHHS BCEX KYCKOB B
TOYHOCTH OAMHAKOB, ¥ HAC HET HHEAKODO OCHOBAHEA, TAK KAK
OTIKHI TAKOTO CTEKNA He Beerks OnBaer YEOBIeTBOPHTENbIBM,
SicHo, 4To B peayubrare NnoLofHOTO IKCIEPHMEHTA TPYLHO Ha-
JeATHCS NOIYYHTE ORHOPGEHYIO [0 CBOHM HOKalarelsM Maccy
cTeraa. osromy OyIeT, momansyi, NMPaBWAbHO HE HALSATHCA
H4 yAagy, a HCAOMhIOBATH JJIA W3TOTOBJCHMA 3aTOTOBKY H3
CIICUHAIBHOTO: OTETHYECKOTS CTERIA, KOTOPYID MOMKHO HOIBITATE-
¢ 3aKasarh HA 32BOAX OITHUECKOTO CTEK/A Yepes MeCTHhe
ormeacHus BATO.

§3. ABPASHBHAS OBPABOTKA CTEKJA

HauBonee mojHO Kponece UVIM(POBAHUST PacKPHIT COBET-
cxumu yuensiMu WM. B. I'pefemmuxosemn, H. H. KauaJsosem
n Ap. CyTb ero 3axyioyaercs B nepeKaTslBauuy sepel abpasHBa

& .
A Puc. 30. XapakTep nosydamme-
7 FOCS PA3I0Ma OT BO3ZEHCTRHA HA
Y ¥ raa %? CTERNO ENRHHYHOTO abpasHBHO-
#e # L TO 3epua
e %I

MEKAY IAHQOBAIbHAKOM H cTeKaoM. Dnarogaps Henpasuiib-
HOCTH (DOPMBL SepeH OHH NPOUSBOIAT PHAA CISIVIOHIHX ADYT 3a
APYTrOoM yJapoes, B pesyabTare KOTOPBIX B TOJIUE CTEKIa Oﬁpa—
syeTcd CHCreMa MHKPOCKONHYECKHMX BBIKOJOK ¥ Tpeuiud. Ha
puc. 30 mokasan XapakTeD HONY4AIOWErocs pasnoMa ot BO3-
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AeficTBAA HA CTEKJO eAMHMYHOro abpasuBHoro sepHa A, Ha-
rpymenuoro cuacl P, 3ty pabory MOMEC CPABHHTE ¢ packa
JbIBANFEM JbJa. B MecTe yRapa obpasyercd KoHycooOpasHas
30Ha ¢ PACKOAATIMMKACH B PasBLle CTOPOHK TpeipHamu, [lentt
ee npencrapader cofolt Gecdopmenny ayHKY Gemoro mpera,
COCTOAILYI0 U3 CIIPECCOBAHHBIX YIapoM MENKHX OCKoaKes. [lof
IeHCTBHEM BJIATH BEOJDL TPRIUAL 06pasyercs 3allATHAS GRHC
Has nreska TomuEol okono 70 A (0,007 mxm), TpoHaBOITAT
PacKavHHBaOUiee JRRCTBHE U CTREMAINAACH OTODBaThE OfLeME
CTEKNIa #—1 OT OCHOBHOM €00 MacCH,

FayGuHa PacTpOCTPANSHAS TPRIMMED 3ABMCHT OT IPHPOLL
TOH KHIKOCTH, B KOTOPOH NPOMCXONUT BOSHHKHOBEHHE TpE
uiuHe. Maxcumanbias TVyOnHa ee pacupocTpaHeHHa HabMw
BAeTcs IPH CMAUYMBAHEHH HOBEPXHOCTY CTergaa pofoH. Ofpaso
BaBiIHeCH TPEHIAHE [EPECceKaoTcd Mexay cofoll, H mpH no
BTOPHOM BOZ/EHCTBHH A0DAa3HBHBIX 3epeH MOJYYaroTcsl BRIKOA
ku. Tagum obpazom, paspyimenHull 10aRGOEKOE CI0H CTeri:
COCTOHT U3 HADYIKHOrO peibedHOre, DOPA30BAHROI0 BHCTYNaMY
¥ PAXOBHHHCTHMH PAs3IOMaMH, M BHYTDEHHETO TPLIIHHOBATOIO
HPEICTABMAIMErC CO00R NMPOIOMMCHTe TPeMUH B IiyCh CTeK
Aa, Msydenyue manGOBaHHLIX MOBEPXHOCTEH NOXKasano, Ut
OTHOWEHU® MAYOUNE PaspyINeliors ¥ TPEUMBOBATOTO CJI0CE
LA PAsAMUHBX MapoK alpasHBa OCTACTCA  HOCTOSIHHBIM —
4+ 3

DECHEPHMEHTANABHO OBII0 YCTAHOBJEHO, UTO [VIVGHHA BHIKO
JIOK HE 3aBHCUT OT NPUJICKEHHOFO JABJICHHS B OTHOCHTENLHOL
CKOpOCTH JBHiKeHHs ItudosaibHuKa. M3 uncna daxrrtopos
B/AKAIOIHX Ha BeARYAHY penibebHOTO MaroBOro CJ0H, 0codeH
HO fOJIRHIOE 3HAYEHNWE HMEeT pasMed 3epHa H ero TBepJOCTh, ¢
MeHpllieg ~ TBEPRCCTh Marepyaja IMAH(oBalIbHEKA. Bechu:
CYIIECTREHHOS 3HAUCHRE UMEIOT H (PU3HKO-MEXaHHIECKHC CBO
cTBa 06palarhlBAMOr0 MaTepHana.,

Henonbayembie abpasuBhible MaTepHadbl OHBAKOT eCTeCTREH
HOF¢ M MCKYCCTBEHHOTO NHPOHCXOWAeHHA. K ecrecTpeHHEM a6
PAa3uBaM OTHOCATCH a/iMas, KOPYHII, HAXKIAK, KBADIEBEIH MecoK
K HCKYCCTBEHHBIM a0pasHBaM — a/Ma3 CHUTerduecKHH, Kap
fiopyHy, 3JeKTPOKOPYHA, Kap6ua 6opa, aabbop. B eMeicae no
CTYHHOCTH 117 JIOGHTeIBCKHX leNel Haufonnliee NpuMene
HHE HAXONAT KapOopyHA H 3JeKTporopyHA. KapGopysp —
kapbup kpemuma SiC. [loayuaercs ¥a 4HCTOrO KBAPLEROL(
NecKa M KOKCa SJeKTponaaBKoft npu TeMmeparype 2500 °C
STOT MaTepuan NpencTaniiser cobol KPHCTAMIHICCKUA HOPOIIO)
sentetoro (K3) nan yeproro (KY) upera, [Hanebicuian aGpasus
Has CnocobHOCTL ¥ nopoiika MapEn K3, DnekTpoxopysp —
Kpacramineckan okuch  amoyunua - AlQs.  Tloayuaercs
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TaGbanwa 12

Tsephocts
HaoTsOCTYL,
Adpasus rjom? no wkane | adpasusnas
Moaca OrHOCHTeNSHAR

Keapuesuil necex 2,7 7 0,02--0,03
Haxax 4,0 8 0,03—0,08
BuextpoKopyRE, 3,240 9 0,15—0,25
KapGopynu 3,1-3,2 9,6 0,25..-.0,45
Kap6ux Gopa 2,5 9,85 0,5-0,6
Axmas 3,5 10 1,0

H3 aMIOMMHUEBHX pPyA 3AEKTPOIIABKOH npH TemIeparype
oxoso 2000 °C. Menxoseprucrast Macca Oejora, pexe — poso-
BOT'O HJl¥ UEPHOTO LBETa ¢ CoflepiKanueM (1o Macce) OKHCH api-
muung ot 90 1o 99 %. B tada. 12 npuBoAATCA OCHOBHBLIE CBe-
Zenus off aGpasuBHEIX MaTepHaIaX.

[MpuMensenmbie st MAHGOBAHUSN abpasHBHBIE MATepHANbI
HMEOT OnpeieseHHbl HoMep 3epHHCTOCTH (tada. 13). B mac-
Tosllee BpeMA DPH MapPKHPOBEE ULIH(3epHA H IIIHGHOPOLKA
34 eAKHMILY M3Mepedus NpUNATa coTas JOAA MUAIuMeTpa, IHa-
npumep, #omep sepuucroctd 10 osHauaer, uTo pasMep sepua
OCHGBHOU (DPAKIHH COCTABJSET OKOJIO 0 10 vm (100 mKm)
TIpu MapEHPOBKE MHKPOIOPOIIKOB H TOHRHX MHKPONODPOLIKOB
B GOosHagerie BBOAST DYKBY M. C.He;w}omaﬂ 3a Hell Uuppa
HOKA3bIBAET PasMep 3epHa OCHOBHOM (hpaKkuHM B MHEDPOMETpaXx.
B nexorTopeix Golee paHHEX NOCOCHSX MO JOOHTENBCKOMY Te-
JIECKOTIOCTPOCHUIO HETH3EPHO H HJﬂHCl.)HOpOUJKH 0003Haya HCE
HOMEpaMH, COOTBETCTBOBABLUKMI AHMVIMACKOH KiaccHuKaLHE,
MHKPONOPOIIKH 1 TOHKHE MHKPONOPOMKH HasLIBANNCH «Mii-
HYTHUKAMES i MAPKHPOBAAKCH O BPEMEHH HX OTCTON (B MHHY-
Tax) B cronte Bojpl seicotolt 1 M. [lostomy B Taba. 13 npuso-
AATCH, TAKIKE M cTapkle 0003HAUGHHS,

HeoGxonusele Aas paGoThl aOpasuBHble MaTePHadbl MOMKHO
pHOGPECTH, NoMAMO GAMXKaHiNX orxenennit BATO no notH-
TENBCKOMY TEIeCKOROCTPOEHHI®, B ONTHYECKHX WM 3€pKalib-
HBIX MACTEPCKUX, & TAKKE Ha MeTa/oo0padaThHIBAICUUX 3a-
BOJIAX HJH Ha CHeNHAMU3HPOBAHHEIX ApeINpUATHSX, HPOU3IBO-
IALEX WARDYIOEKA HHCTPYMEHT,

KoHeuro, coBepieEHO HeO0A3aTCNbHO UMETh BECh Hadop
HOMepoB a0pasHBOB, yKasauHbX B Tafun. 13. Bamuo auwm,
wrofel PasMep 3 PHa U3MEHAJCH OT HOMepa K HoMepy upubiu-
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- Tagnuna 13

Cpyoma Houep ngjsgq:gﬁ Crapoe
MaTepHana BEPHHLTO- | gpagumn, | POC3Haye- Ipumedan e
CTH MEM Hye
Pea IC)
L
25 315250 H0~ |TpyGoe mrudopa-
Himndzepro 20 250—200 70 Hme, OfgupKa sep-
16 200—160 80 |kama
P
12 160—125 100 | Cpenpee mvtudosa-
10 125—100 120 | Hite, BHIpesaH#e oOT-
8 100—380 150 BepeTHE B 3epkase,
Mandnopoluky 6 80—463 280, |cusTHe dacok
5 63—50 230
4 50—40 280
3 40—28 320
Y40 40—28 10 |Toukoe 1uMdoBa-
M28 28—20 15 HHe, MOJYHeHHE pac-
Muxponopoukn M20 20—14 30 weTHEIX  3HaueHHH
Ml4 1410 60 tdopMbl  HOBEPXHOC-
Telt, wHcroBad® 06-
pafioTka dpacox, Top-
MI0 10—7 120 I(EBEIX nonepxn’ocreﬁ
Touxne mmxpo-| M7 7—5 240 1y ap.
MOpPOIMKH M5 5—3 480

autesibno B 2—2,56 pasa. OQOBIYHO ANA 3TOro OBIBAST JNOCTA-
TOMHO NMATH HoMmepoB abpasusa. HMcnonnsosahue Gonee KpyToH
«neceHKH» MOMeT NPHBECTH K HeolpaBAaHHoi rnorepe padouero
BpeMeHH, TAaK Kak HOCJAeRyiollmil Homep abpasHBa JO/KeH He
TONBKO HCIPABHTD OT/ENbHEE HOTPEMHOCTH (OPMBl NOREPX-
HOCTH H YMEHBIHHTH BeJHYHHY MHKPOHEPOBHOCTEH TOBEPXHGCT-
HOT'O CJOs, HO M COITHGOBATE GOMBINYIO YaCTh OCTABILEroCsH
OT TNPEABAYIIETO HOMEDA TPemMHOBaTOrO ci1ofd. B cBAsH ¢
TeM, 4T0 HAYMHAMIHE MOGHTeNL Olpeje/IseT HPOAOAKHTEb-
HOCTL BPEeMEHH Ha 06paboTKy TeMm HJH HHLIM HOMEpoM abpasu-
Ba HO ©acaM, He JO KOHHA OTIIHGIOBaHHaf HOBEPXHOCTH MO-
TpefyeT YpesMepHOTo YBeJHYeHHS BpeMeHH Ha HOJAMPOBKY, UTO
HeKEeNaTeNbHo BO BCeX CAYYasX, a MOXET W BOBce JC KOHLA
He otnoauposarke. (OcraBhiasicsi JIErKas MATOBOCTb OYEHD
Bpejsa kst paGoTHl TENECKONA, TAK KaK HPHBOAHT K CHHIKEHUIO
KOHTPACTa H306pAIKeHNS NPOTSKeHHEIX OOLEKTOB H MAJCHHIO
BHIHMOCTH CJaGHIX 3Be3).

Cornacto ta6a. 12 sauayumnM aGpa3HBHLIM MATEPHAJIOM
Last rpyGoro H cpenHero mAugoBaHHS ABASETCA KapSOpPYHA
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(seneHoro ngera) GAaroiaps €ro CpaBHHTENLHO GONBIHOH J0-
CTYMHOCTH H 3HAYMTeNLHOH OTHOCHTeNbHOH TBepaocrr. Ocr-
phie KPOMKH ero sepeH GhicTpee BHIKANHIBAIOT CTERJO, coXpa-
HAA BRHICOKYH PEXYIIYI0 CIOCOGHOCTE AazKe IOCJE CBOEro uac-
THYHOTrO pasapobaenns. Jug ToHKOTO NiudgoBanus Jyume NpH-
MEHATD 3/eKTPOKOPYHA MW HaxkMaK, Oojee MATKHE H OKDPYT-
Jible 3€pHa KOTOPHIX CHOCOOCTBYIOT HOJYYEHHIO XOCTATOUHO
OIHOPOEHOH peabedhHOH NOBEPXHOCTH. ,

Ecnu abpasuBHele NMOPOINKH B CBOGONHOM COCTOSTHMH [1O-
CT2Th He YAACcTcs, TO MX MOMKHO IPHIOTOBUTL H3 PA3JIHYHBIX
aGpasHBOCONEpPIKAIHX MATEPHAN0B — HaXNAuHOH Gymarm, ab-
pasWBHBIX Kpyros, OPYCKOB M 'T. A. NyTeM Da3PyHICHAS HX
cBA3YyHOmMell OCHOBBI U Hochenymoolilell COPTHPOBKH Yepes CHTA.
Paspeienlle MEKPONOPOIIKA H TOHKOIO MHKPONOpONKa ofec-
NeyHBAETCA BONHEIM pasfeleHHeM — FUIpokJaccHduranvel
wan ormyuuBannceM. IloapoGuo o cnocofax «ZoMaluHero» IpH-
rOTOBJIEHUS! a6Pa3UBOE PACCKASHBANAOCH B0 MHOTHX KHurax (4],
[10], mosToMy Her HeoOXOIUMOCTH HA STOM OCTAaHABJNBATLCA.

Jlyule, KOHEUHO, AOCTATh FOTOBEIE afipasuBhl, TAK KAK OHH
oTBeuaeT Oojiee CTPOTHM TpefoBaBHAM K OZHOH H3 OCHOB-
HEIX XapaKTePHCTHE NMOPOIIKOB — NPOLEHTHOMY COJEp:RaHHIo
ocuoBHOI (pakuuu. Hanprmep, B MUKponopoike M14 ocHOB-
Han GpaKuys sepeH pasvepoM 14 MEM IO/KHA COCTABJAATH
He meHee 55 %, Fcauw ecth BOSMOMKHOCTE, TO IIRGOBadbhHBIE
MOPOLIKY Jyumie GTPHOGPECTH C 3altaCOM: HECKOJIBbKO KHAOIpaM=
MOB Hanf0saee XpyOHEX HomepoR M no 100—200 rpammos «Mu-
HYTHHKOB?, YT00LI OLITE COBEPIIeHHO CHOKOHHEIM Ha 3TOT cYeT H
BCE CBO@ BHHMAaHME COCPEAOTOTHTR HA CAMOM ITPOIEecce H3TOTOB-
JCHHS OUTHEKY, TEM Gonee UTO CTOHMOCTL X HEeBLICOKA 1 COCTAB-
Jser B cpernem 40--50 Kom. 3a 1 KT,

§ 4. TIOATOTOBHTEJIBHBIE OINEPALIHH

Tlpexae uem npueTyOMTh K 0fpadorTKe pabouell moBepXHO-
CTH 3epKaja, HeoOXOZHUMO IIPOBECTH PAN NOACOTOBHTE/LHEIX
onepayHil Insi NPUIAHUA emy HeoOXOAHMOE BHEUIHEH «OTemd-
KH». Sra paﬁorra BaKIla eille H B TOM OTHOLUeHHH, 4TC MAJAOOINEIT-
HBIH J00HTEeAD T03HaET 0COGCHHOCTH HIMHGOBANBLHOTO Hpollec-
ca Ha MCHeE OTBETCTBEHHBIX onepauusaX, npuodperas TeMm ca-
MBIM HEOOXOIUMYIO CHOPOBKY.

Ecnu sarotoBKa OyAylIerc sepkata NpPEICTaBAser coGolt
HAMOMHHATOPHELIA JHCK, TO OHA HMEET JOCTATOYHO TPABUILHYIO
DuAMHApHYecKyio GopMy, ofe ee NMOBEPXHOCTH MJIOCKHE M a-
pasnennpHsl Mexay coofl. Toraa moAToTOBHTE/NBHLIE ONepalHK
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GyayT cocToATh B cHaGmeHUH AHcKa dackavu # B ofpaborke
€ro safHeH CTOPOHEL.

BripesaHHas W3 lenoro Kycka CTeK/a 3aroToBKa Tpefyer,
KdK [paBul0, ZONOJHUTENLHOH MéXaHuueckoli ob6paboTku 6o-
KOBOH uMAuHIpUUecKofi DOBEPXHOCTH, OCODEHEO €CJIM Npeghl-
Jyuias olepalus BHNOJHANACE C NOMOLIBI0 TOHKCCTEHHOIO
TpyOGuaroro cBepaa. [Ipexe Bcero ee CTeHKH HMEIoT IPpySoMaro-
BYIO HOBEPXHOCTb. KpoMe TOTO, BCJEACTBHE HOCTENEHHOro H3-
HOCa H BOSHHKaIOMMX JedopmauHil cBepao, @ BMECTe ¢ HUM H
BOKOBaA [OBEPXHOCTh 3arOTOBKH IIPHOOPETAlOT ¢/IerKA KOHH-
gecKyio gopmy,

O6paloTky Ha ¢UUARHEDPHIHOCTE® YAOGHO NPOBOAHTD, eCJiH
B paclopseHHH JOOHTeS HMeeTCd TOKaDHHIA craHoK. Iiis
9TOr0 3ar0TORKA NPHKJEHBaeTCH ¢ NIOMOUILIO HAaKJAeedHo# cMo-
JIHL K TOPIY NPOYHOro LMAHBAPA, 3aXKaB ero B NaTPOH CTaHKA,
APOU3E0/HM IeHTPHPOBKY 3aTOTOBKH OTHOCHTENRHO OCH Bpa-
IeHHs, T0Ka cMOMa He saTeepfena. [as 3TOro MOXHO BOC-
0AL30BATLCA HHAHMKATOPOM 9acOBOrO THNA, YKpeNHB €ro Ha
CYOIIOpTe CTaHKd, Kak nokazano Ba puc. 3i. Bpamas pyxoft
NaTpoH, ollpeieiseM BeiHuMiy H HanpabJjeHHe Ouenud. IIpak-
THKa oueHDb OBICTPO NOJCKAKeT HaM, B KaKoM HalpaBJ/IeHHH cJie-
lyer zelCTBOBATL, YTOORl €r0 YCTPAHHTD,

N o
A [ A
Prc 3. O6paotka Gokosoi . £
FpaHE 3aroTOBKH B IIATPOHE TO- J— %
KapHoro cramka: A — saroToBKa - .¢_ #

JaguM cMoJie 3arycTeTh, CHAB Hd4 3TO SPEMs 3arOTOBKY CO
CTaHKa U Hpujap efi ropusoHTanbHoe mosoxkerHe. [locae 3a-
TEEPIeBAHNA NPOH3BENeM ULTHGOBKY ee GOKOBOH CTOPOHEI Ha Ca-
MBIX MasIbIX 000poTaX CTaHKA ¢ NOMOWILI afpasHBHOIC OpyCKa,
obuieHO 100apans BoLy. ITY YacTk paloThl, SAHEMANIIYIO He
fonee 10—15 mMuH, y106HO NPOBOIUTL ¢ TTOMOEMKOM, B kpai-
HeM caydae MOKHO o0oHTHCH H Ge3 CTaHKA, NMPOU3Belst BPYY-
HYI0 COIUMHQOBEIBARNE BLICTYTIAION{ETO Kpasd Ha KYCKE TOJICTCIO
CTeKJia HJIH Ha METaJJTHYECKOH TIuTe.

JIHTEIC 3aTOTOBKH BHIIENSIOTCA XapakTEPHLIM [OJHPOBAH-
HEIM OJE€CKOM BCEX CBOHX C10POH, B TOM UHCJE GOKOBEIX, H Yac-
€0 GLIBAIOT ¢ OHHOFO §OKA TOJMLE, MeM ¢ Ipyrore. B srom ciy-
4ae HeoOXOMMMO HPEARApHTENLHO «yOparhy ee xocuuy. [oato-
My Haly pafoTy Mbl HAYHEM ¢ TOT'O, YTO IPOMEPAEM IITaHTeH-
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BHPKYJEM B HecKOJbKHX -TOYKAX - TOMNUHY SarOTOBKH N0 ee
Kpaw. EciH pasHOTOMUHHHOCTL HE NpPeBhINaeT HECKOJABKHX
BecATHIX JO/elr MHJUTMMETDA; TO JGHOIHUTE/EHON - LAHPOBKH
He noTpefyercs ¥ MOMHO Gyaer Cpasy MepefiTi K NOCHRAYIOIAM
ONCPaAHUAM. B ODPOTHBHOM C/AYYaC MDLI JIGIrKO -CMOIKEM -BRIFBUTE
naudoiee TOACTBI kpall, OTMETHM 3T0 MecTo, -C/lerka nponapa-
HaB HeGOMBIIYI0 PHCKY HA TOPLEROH MOBEPXHOCTH SATOTOBKH C
NOMOLUBIC CTEKNCPE3a HIH ajMa3Horo xapangama. Hroder puc-
Ka Obl1a Goiee SaMeTHOH, OTTEHHM €€ OOBIMHBIM KaPaHAAILOM.
Torza ME MOeM GHITh YBEPEHbl, YTO OHA HE CMaykeTcs B TIPO-
necce paboTh.

Puc. 32 Ounpepenenye prerTynapief
9acTH JHcKa: A -— 3aroToBKa, b -
. YTOMABHUK

&

3arem HYIKHO ONpejleutb, KaKas H3 JBYX [JIOCKUX [10BEPX-~
HocTell cOCTaBaAeT ¢ GOKOBOH [OBEPXHOCTBIO YrOA, MeHbIIMi
npamoro. [lna sroro yAoGHO BOCHOJIB30BATECH YIOABHHKOM,
yroJ Mexay cTopoHaMH Kortoporo coctaBager 90° (pue. 32),
3asop onpefessierca no GHEHUIO, BO3HHKAIOLIEMY (IPH HOKATH-
BaHAM YrOJABLHHUKA,

¥V Bannam BHICTYIAIOLLYIO YacTh Aucka. J s aoBuTe/s Haubo-
Jlee JIOCTYNHBIM CHOCOGOM SRAAETCA €€ COUMHGBOBRIBAHNE Ha
IIOCKOA MeTAIHYECKOR NIMTe, KejaTeIbHO KPYIACTo ouep-
1aHHA, OCymecTB/aAs CHIBLHEIH HaxuM Ha Kpal, KoTopuili ToJI-
me, Oysem JesaTh KPYroBele ABMIKeHHs PYKOH, no6uBasch sHa-
HHT@IHHOTO BBIHCCA GOJIEe TOHKOrO KpAas 3a TPeieNbl [JIHTLL

CopepIlleHHO HEOGXOAUMAs [OJATOTOBHTENLHAS OHepallHs
Aast NoGOTo MoNABIEro K HaM AUCKA COCTOUT B cHAGHKEHHH ero
¢ackamu, Hasnagenne $acoK COCTOHT B TOM, 9TOGHL NPETOT-

Puc. 33. Pasnosnidoctd (acok, NpuAaBaeMEX sepkaian

BDPAaTHTb BhIKa/IbIBAKHE OCTPHIX KPOMOK CTEKJla Kak B fpolecce
ero of6paboTKy, Tak ¢ NPH JlaanHedmell padorte B Tea¢cKole,
®ackn GpiBator aubo B BHJE CKOIEHHOTO Kpas (puc. 33, a),
JHG0, KOrja KPUBH3HA BOBEPXHOCTH BEJMKA,— B BHAE NJIOCKOTQ
0604Ka Ha JIHIEBO! NOBEPXHOCTH 3epkana (pue, 33, 6). B mo-
OHTENLCKHX YCJIOBMAX, KAK [PABUIO0, HCHOALIYIOTCA OOLMHE
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Kochle (acku, u3oOpameHHble Ha puc. 33, a. CHATh dacky '
8aroToBOK HeBoubmioro pasmepa (no 200 mm) ymaercs, npocto
JlepEa X B pyKaX H cOMLH(DOBLIBAS OCTPYIO KPOMKY Ha KyCKe
CTEKJa MM Merajulnyeckodl nJure. Paspeaa wuLIHbnOpoOwoK
BOAOH B IYCTYI0 Kalmily, CTHpaloT Kpafl IuCKa, NOCTeleHHO
NPOBOPAYHBAS €T0 B PYKe M MPHAABas EMY HAK/IOH oKomo 45°.

O6paGorky Kpaes Go/iee KPYIHBX JHCKOB OOBITHO OCYIIECT-
BAAICT ¢ NoMomblo Kapbopyuaosoro Gpycka, jub0 3aKpenHs
HeNOJBMIKHO cAM JUCK 4 OGXOAA IPH 3TOM BOKPYT HEro, JHGO
34CTaBHB €r0 MPHHYIMTeAbHO Bpamarkes. Torma eewo paboty
MOXHO Zenarh cuida. Tax wim muave Hajo cTaparthedn, 4TOOH
tacka moayun/iacs Besfe OHHAKOBOA WHMPHHE (1—2 Mmm) M
HMeJia HaKJIOH 0KoJo 45°, DacKy Ha OTBEPCTHH, BRICBEPICHHOM
B [IEHTPE KACCErPEHOBCKATO 3ePKANIA, AETKO CASNATD ¢ IOMOLILID
CleNHafAbHO /9 STOTQ BRITOUEHHOIO Ha TOKAPHOM CTAHKE Me-
TaJlIHEecKOro KoHyca, Pyuxoit ans BpauweHusi ero MOXKHO B
STOM c/ly4ae He cHaGxkath (puc., 34).

Yrodwl Ha 3epKadio B JakbHeleM GBII0 «<APUATHO» CMOTPETb,
Bee (bacKH JOJIKHBI OBITH BBIMCJHEHR! O4eHb aKkyparho. s
STOre B IIPOUECce? TOHKOTO IUIHGOBANHA cAMOIO 3epKasa HX
JOpaBaTHIBAIOT ¢MHHYTHHKAMU® ¢ TOMOIIBIO KYCOUKa CTEKJa.

Puec. 34, O6paGoTka diacks Ha oOT-
BEPCTHH, BHCBEPJIEHHOM B l.leHTpe
KAccerpeHoBCKOro 3aepkana: 4 — 7

3aroToska, 5 — MACTPYMEHT s 7oA A

O6pabotka saiHelt NOBEPXHOCTH NPOBOAUTCA C NEIbIO Y-
JIeHHA TIOBEPXHOCTHOTC C/I0S CTEKJa, KOTOPEIA OOLIYHO OKasbl-
BaeT ppentoe jelicTRHE H3-32 HMEIOMAXCS B HeM HampAKeHwmi.
3aroToBKy MOXHO IIOJOXKHTH HA DESHHOBYIO NPoKJAaiky. Hu-
KaKoro pasrpy304Horo npucnocobierus s sToro ve Tpebyer-
csl, oHz ylep:kuBaerca cuaamu Tpenusi. Ulnudosanne mpous-
BOAMTCSl C MOMOMIBIO BCIOMOrATENHHOTO KyCKa cTeKsa IH-
MOPOLIKOM MJIH MHKPOIOPOIIKOM B 3a3BHCHMOCTH OT IIeDBOHa-
HaJLHOIO MHKpOPeibeda nosepXHoctH. Popma IITPHXA MOXKET
GbiTh 11IPOM3BOMBRO. )

Torkoe unrHdoBaHue 3aHell MOBEPXHOCTH JAHCKA OOBYHO
BHITOJHAIOT nocse rpydoft o6paloTku IepenHell TOBePXHOCTH,
4TOOR RCKIIOIHTD BOSMOXKHOCTD TORBJASHHA OoAbIIRR Napanni
Ha ywe ofpaborannoll sajuell nopepxHoctd. Tonkoe mutndo-
BaHWe KeNaTeJbHO 3aBePLINTL NOJHPODAIIHCM, YTO CTABUT ofie
OOBEPXHOCTH 2€PKajia B OJHHAKOBEIE VYCIOBHS.

OGpaboTky OOKOBOE TPAHH MOXKHO SaKOHUUTH MHKPOUO-
pomkom M40 —M20, - ‘
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§ 5. IMJIHPOBAHWE PABOQUEY MNQOBEPXHOCTH 3EPKAJIA

B coBpeveHHOM ONTHYECKOM [POH3BOACTBE 06pafoTka
CTeKJa, BKJIOYaloas rpyoe H TOHKoe ILAH(pOBAHUE, MPOH3-
BOIHTCH ¢ HOMOWIBIC METAJIHYECKHX HHCTDPYMEHTOB — LILIH-
(pOBaNLHUKOB, KOTOPBIM IIyTeM MeXaHHUYeCcKo# ofbpadorku Ha
CTaHKe 3apaHee MPHLACTCS paccuMTaHHAd KPUBH3HA TUBEPX-
HOCTH ONPEJENEeHHOro 3Hara: Ass ob6paGoTKH BOrHYTOH NoBepXx-
HOCTH 3€pKaja (HAY JHH3LI, MEHHCKa) ~— BHIOYKIAS — «rpHy»,
1A 0BpafoTKH BHINYKJAOH NOBEPXHOCTH — BOTHYTAf — «uall-
Ka» Ha SI3BIKE ONTHKOB. ¥ KpYNHHOTaGapHTHOH ONTHEH yiaje-
Jerre Go/bUIHX OOLEMOB CTERJA OCYIMECTBJSETCA NpenBapH-
TeJbAON 06paboTKofl aMMazHEM HHCTPYMEHTOM.

B mofuTennsckoid npakruke oORMHO NPHXOJHMTCH HCIOJb-
80BaTh GoJiee AOCTYIHBIC NPHEMBl, TAKXKE HEH3MEeHHO NPHBO-
Ifide x ycnexXy, o Tpefymiomue Goubiledl 3aTpaThl Tpyla H
cuJl.

Jo nocsensero pemern naunfosee nonyaApHEM 0CTaBaJCH
METG[, OCHOBAHHEIA HA B3aUMHOM NpRTHPE IBYX IHCKOB OfH-
HaKOBOTO pasMepa, [Ipy 3ToM B3aHMHAR KPHBH3HA IOBEPXHOCTH
DOJYHAETCA 34 CYeT [ePepaclpeleseHHs CHJI JaBleHus 1o
IJIOLAAH CONPHUKACAIHXCS JHCKOB [IPH CMEHICHHH OHOTO
CTHOCHTEABHO Apyroro (phc. 35). OCHOBAHHEIA HA 3TOM NPHH-
DU IHPOBaHHA BOTHYTOro 3e€PKaJa OUeHb NOAPOSHO H3N0KEH
B Gosee panHeft aurepatype [4], 1 mosroMy MHE ero Kacathes He
Synem. OGaagas OueBHAHOH OPOCTOTON H, WTO OUEHH RAMKHO,
BO3MOXHGCTREIO HOYTH aBTOMATHYECKOTO AOCTHMEHHA IIPABHIAb-
HO# chepHUecKOl NOBEPXHOCTH IPH COOMIOIEHHN ONPEEeNEHHEIX
yenaoBufl minGoBalbHOIO Ipolecca, JAaHHHE MeTon ofaa-
JAeT HeKOTOPBIMH HemocTatkamy. IlpaBra, Ans sepKas HeGo/b+
HIOTO H CPEAHErD PA3MEPOB OHH HOCAT HENPHHITHIHANBHEN Xa-
pakrep. [Ipexpne Beero, ecn mIndoOBAHHE BEJETCH (NPABHIb-
HEIM» KJacCHUECKHM crocofoM, T, €. KOTAA LEHTP 3epKana

Cr2, Ze % 4) Fu Z i 7R
Lﬁz/%/ ////%//_]a ",s/f %// %/// ’ g

Puc, 35 [lonyuesne BsaBMHOfl KPHBH3HEL ABYX MOBEPXHOCTEH 3a cued
nepepacnpeieNelHa CHA AABJeHH: Nepej HavaixoMm paGoTel {a), nocie
HEKQTOPOTO BpeMeHH mAHdoBarud (6)

(OHO JexuT ¢BepXy ULIHGOBANbHHKa) HPH CBOEM IBHMKEHHH
COBMEWAETCA € HEHTPOM MWWIHGUBAJILHEKA, a AMHHA WTPHXA
coctasJset oT 1/4 jo 1/3 paguyca sepkana B Kamkayio CTODOHY,
COHMTHGOBRBARKE CTEKAa HAYMHASTCS CPasy 0o Beell nopepx-
HOCTH 3epKafta. B pesyibraTe, KOTZA CTpeNIKa KPHBH3ULI NO-

70



BEPXHOCTH HAUIErOo 3epKana JOCTHrAET DAcUeTHOW BEAUYMHEL,
€ro TOJIHHA HA KPalo CTAHOBHTCA 3aMETHO MeHBIlle IiepBOHA-
YasbHOH, 4TO, HOHATHO, HexeJarelbo, HsMeHeine xapakrepa
IPMKEHHH IOJHOCTLIO He CHACAET MOJOXKEeHHA H TPYIOeM-
KOCTb palOTH ocTaercs 3HaguuTelibHOH, ¥ Gojee KPYIHLIX 3ep-
Kajl TpY TAKOM PeXUMe 06paGoTKH HAUWHAET NPOABAATLCH
5(peHT «CBHCAHHAP Kpasi, B PesysbTaTe KOTOPOTO CHLHee cpa-
GarbiBaercd Kpa miAdOBaJbHHKA H LEHTPaJbHag 4acTb 3ep-
KaJa. BcaeicTBHe 3TOro KPHMBH3HA NEHTPAIbHOH dYacTH Hpe-
Beipaer ocraipHYio, K 3TOMy MOKHO BOGABHTH TAKHe H TO,
yToO elle HMEIOIIMHACS, K COMAajeHU), H3BeCTHHH Aeduuut
CTEKJIAHYEX 32TOTOBOK 3aCTaBJs€T SoJee 3IKOHOMHO NOAXO-
AMTH K HX PACXONOBAHHIO.

Ytobsl yeropuTh Tponecce rpyboro mingoBaHHA, B coBpe-
MeNHOi JIOGHTeNBCKOR NpaKTHKe NpHMeHseTcs cnocob obpa-
GOTKH KOJABLIOM, NPEIJIOKeHHEH H3BECTHBIM JIOGHTEAEM TeNe-
cxotoctpoenns A, C, ®omuneiM [6). Meraanuyeckoe Kosblo,
B KauecTBe KOTOPOTO MOMKHO HCIIOJIb30BATL OTPE30K TOJCTO-
eTedHOl TPYOL, AOMKHO MMETh HapyxHEI AHameTp, paBHDLIA
1/3+1/2 nonepeunnxa raaBHOro sepkasna. ToumuHa cTeHKn
Koablla JNOMmHA GHTR NpHOIHSHTENbHO B 8—I10 pas meHblie
ero JWaMerpa, 4 AJHHA OTPe3Ka TPYGH COCTAB/SET 0KOMO 5 onm.
Jna yaofersa padorsl K BepXHefl 9acTH KOJILUA NOAES8HO HpH-
KpelluTh PYUYKY HJIW e Ha TOKapHOM CTAaHKE CIENath Ha €ro
cTellKe MIHPOKYW (acKy nox yr-
ToM 45°. )

Ko/abio By#HO ABHraTh 1O JIH-
aMeTpy sepkajia TaKEM ofpasoM,
YTl TpH BPalleHHH BOKPYT ero
OCH ¥ OHOBPEMEHHO BOKPYT LeHT-
pa 3epKasiiad OHO He BEIXOJHMJO 32
OpeZens! 3aroToBKH  (puc. 36).
CrpeskaMl Ha DHCYHKe TOK43aHO
HalupapJeHue JBIKEHHA KOAbla
ppu  maudosanun. Camo coGoi
pasyMeerca, UT0 BMECTO TOFO, YTO- .
BBl BPAIllaTh KOJABHO BOKPYI LEHT- Pue. 36 Hanpapmewue isn-
pa2 2arOoTOBKH, MOXHO MNPHAATL  HEHHA KOIbLA [PH BhIULTH-
Bpalllenne caMoll 3aroToBKe. bopumanin  yraybrenus

Ecii BMECTO KOJbLA HCLOMD- HeRTRE seprana
SOBAThH CILJIOUIHOR JUCK npubian-

SUTENbHO TAKHX 7KE DasMepoB, a MMeHHOo: 1/3-+1/2 nuamer
pa IVIaBHOTO 3epKata, TO TOT e PesyJbTaT MOXHO NDOJY4HTh
ropasfio Ontcrpee [11]. Dro ofbsicHAeTcs TeM, Y4TO CKOPOCTh
mraA(oBAHKA NPY NPOYHX PABHLIX YCAOBHAX IPONOPUHOHANILHA
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KOJHUECTBY OAHOBPEMERHO PAGOTAOIKX 3eped abpasnBa. B ka-
YECTBE MaTepHana Lng IIHGOBAJLANKS YRoOHee BCEro Neno/ibs
30BaTb METAMLT (1YryH, A3TYHb) B CHIY €10 BLICOKOH TBEPIOCTH,
B PESYALTATE YETO TOMIHHA €0 He HAMHOIO U3MEHAETCA B IIpo-
necce ofipaGorkn. HeckoJsKEO MHANE OGCTOHT JeN0 NPH HCOTh-
30BAHHK Gofce JOCTYNHOTO CTeKNsAHHoro MHCrpymeHra. Ecam
H3BECTHA ero TBEPJOCTh Ha colHGOBLBAHEE — ¢ HO OTHOMIE-
HHIO K MaTepHanay Gynymiero sepkana (cM, taba. 10), To BenH-
unna Ak, Ha KOTOPYIO YMEHBIINTCA TOJIHHA WIAHGOBAIbRUKA,,
CTaHer yixe sameTnol. E€ MOXHO IPHOAHSHTENHHO ONEHHTD,
HCXOAA u3 ofiero ofseMa crexya V, nopaexaulero yAaleHHO

Y B8ArOTOBKH,
D? !
Vean Y X, (67)
TIie X — CTPENKa KPUBMAHE H3TOTABJIHBAEMOTO 3epKaja, D —
ero AHaMerTp,
Benuuuna Ah Gyper pasHa

VYL A (68)

rie R — nonyivamerp man(oBaJbHHKA,

MoxsH0 NOUTH Mo ApyroMy myTH H oGpaboTKy sepKana npo-
BOAWTbL NOCJENOBATENbHO HECKOABKMMH JHCEaAMH HeGOILUIoH
TOJUIKHE], KaK NOCTYNHA aBTop npH Hsrortosierun 400-mMutnu-
meTpoBoro sepkana. Jna ero o6oupku ObITH MCNOAB30BAHEI
HECKOABKO AHCKOB Avamerpom 150 MM 1 Tommured 7 mm. Taoc-
Kasg CTOPOH&Z KAMKAOrO HOBOIO JAMCKa-mandoBaJbHMKA CPaB-
HHTEALHO OBICTPO NpHOOPETAeT ViKE HMEIOLEYIOCS KPHBH3HY
NCBEPXHOCTH H NPOIOAMKAeT YrAyOAATH LEHTD 3epKana.

[Mpumnun windoBaHuMe aHaJOrHYeH MeToRy o0paloTkH
goneloM, (OHa NPOBOAHTCA B NOJOMKEHHH «3EDKa/NQ BHH3YR,
T. €. [0 HaXoLAweMmycd Ha pasTpPy30MHOM NPHCIOCCGICHHH
seprajy nepeMelaercs MHGOBAJABHHR. X apakTep ABHKEHHH,
KOTOPHE NPHAETCS COBEPINATh MacTepy B Mpollecce mudosa-
HHSl M TOJIMPOBaNMs 3epKana, B 60/blnok Mepe onpeneasiores
npEMeHgeMbEM crocoCoM o0paGoTKH. 3heck MMeeTcHs B BHAY
PasfIHie MEKAY UHCTO PYYHBIM CIOCOBOM H YACTHUHO HCTIOTh-
3YIOILUM MallMHHBle Meroanl oGpaforku. Ha astom xouercs
OCTRHOBUTLCH 4YThH OoJee moapoGHo. Taxk, B Jureparype no
JIOBUTENBLCKOMY TeNeCKOIOCTPOSHUI0 WACTO MOMHO BCTPETHTD
PEKOMEH[ANHHE LIS HAaUMHAOMEro JI0HTeNs, B KOTOPHIX CO-
BETYETCH NPHCTYNIAaTh K H3TOTOBJEHHIO 3epKala ¢ CO3JAHNS He-
CJIONHEIX N0 KOHCTPYRIMHM HUIHYIOWIE-NONHDYIOMHX — YCT-
policte, XoTg camy no cefe odH H SHAYHTENBHO COKPAILAT



BpEMA H3TOTOBJIEGHHA ONTHKH H ODJEIYAIOT YCJOBHA TPYA4,
aBTOP CUMTAer, YTO TAKOH LIOEXOA HEL3f CYHTATH abCoerHd
sepabiM. Jlas Toro 9Tofk NOJHee NOHATH TEXHHKY OUIH(pOBa-
HH$t # TOJAMPOBAHMA ONTHYECKHX 'HOBEPXHOCTEH, CBOE nepBoe
seprano nadureno Oeiro' OH Jydie Beerd ofpaboraTh Goaee
[POCTEIM ¢nOCOGOM 41O CTAPHHEKES, T. €. TaK, KaK ONHCAHO B
kupre M. C. Hasanmna (Teneckon actponoMa-moGuTelns .—
3-e uad.— M.: Hayxa, 1975, 432 ¢.), ecsin, KoHeYHO, €CTh BO3-
MOM(HOCTR UOMEPTBOBATL OZHHM H3 JHCKOB, HCHOJIDB30BaR €rQ
Noz WAuGOBANEHHK, JTOT METO B COYETAHKH ¢ OJHORPEMEHHOM
006paboTKol ABYX CAMHAKOBEIX CTEKJSHHEX JAMCKOB JA€T OUeHb
HATAAJROE NpepcTaBIeHue O BeeX OCOGEHHOCTAX WATOTOBACHHA
seprana. HemajoBamHeIM, HOXKa/iyH, ABJHETCA TakXe H TO,
9710 JIOBHTeNE, NPHCTYIAN K H3rOTOBJCHUI) ONTHKY ANS CROEND
NepBoro TEJNecKOHa, BBICTYNAer 34ech CKOpee TOMBKO B POJR
JIOGHTE/S acTPOHOMUH, HeXenw JioGurens-ontuka. MM pyko-
BOANT OAHO KeJaHHe: IOCKOpee JROBECTH TEJECKONl IO TAKOTO
COCTOAHHS, KOrfa B Herc MOMHO HalurofaTh HeOecHkle CBeTH-
aa. HeGonpino#l ke TeMecKOn ¢ ZUaMerpoM IJaBHOro 3eprana
100—150 MM MOKeT H3roTOBHTH IPAKTHYECKH KaMKibli u He
npuberad R ocobbiM YXHULPEHHAM MPH HIFOTORACHWUY OHTHKH.

B to ®e BpeMs, NPHHHEMAS BO BHAMAHHE €CTECTBEHHOER 3HE-
Jaande Gojiee ONBIFHOIO MacTepa NIpefocTasuTh cebe Gosee KoM«
(oprHble YCJAOBHA IIPH H3TOTOBJEHHH OTHOCHTENbHO KPYUHBIX
3€pKAad, CTAHOBHTCA CUEBHRHLIM, UTC 6e3 cO3Janusd U3BECTHRIX
MeXAHWYGECKUX YCTPOUCTB, MOTYMIHX BOCHPOM3BOAHTL HEKOTO-
phie XapaxTepHbie ¥ Haufo/ee NPOCTHE ABMKEHHS, KOTOpHE
coBeplIaeT Mactep B Opouecce pydHoR padors;, yme #e ofoll-
THCE B 3TOM cMbIC/e BIIOJIHE DOCTATOUHO OBIBAET 3ACTABHUTL 34-
FOTOBKY BpalIaThbCs BOKPYT CBOEH OCH COBMECTHO C pa3rpy3od-
HbIMH MCXAHHU3AMAaMH, Ha KOTOPERIZ OHA ONHPAaeTed Hveuno no
STOMY THOY OBIM W3TOTOBAEH HeCJOHHHE o0paGarHBaUMi
CTaHOK, Ha KOTOPOM aBTOP U3TOTAB/IHBAJ 3€PKAo AHAVETPOM
600 mM. Ero BpamareisHOe [BHKeHHE O0ECIEuHBAIOCh OT
SJEKTPOJIBUTATENST CO CTYNEeHUaTHM pepykropoMm. Ilpu macee
BCEro HIMKHEro 3BeHa oKoJo 50 Kr BlIOAHe AOCTATOYHON OKasa-
Jace MollHocTh 400 Br

Jpyrof Buj ABHXEHHA — BO3BPATHO-NIOCTYIATEARHOE JIBH-
XeHre MAHGOBAJIBHHKA, MOMET BLIIOAHATL caM MACTED, IPH
YoM Bpalllenne ULaHpOBATLHEKA [IPOHCXOAHT camo 00 cebe
33 CUET pasHOCTeH JHHeHHBIX CKOpocTefl H3jenus H MIngo-
BaJibHHKA HA Da3HBIX 20HAX OpH CMCUIEHHH HJJ]H(IJOBHJTBHH‘K&.
Uncto BO3BPATHO-NIOCTYNATSABHLX JIBIIKEHUA, HPUXOIAIHL~
¢l Ha OIMH ofOopOT 3arOTOBKH, OTHOCHTENbHO HAASNUd He
JMOEHE GHTb HEIBM, B HPOTHBHOM ciyyae BOZHHKHET ACTHI-
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Matusm ‘Taxoro poja MeXaHH3alud, KCTarH, HPHMEHAETCH
W B HACTOALIEE BpeMs Ha HEKOTOPHEIX NPEANPHATHAX ONTHKO-
MeXaHHYeCKOH NPOMEIIIEHHOCTH.

Moxno nofitn no 6oJiee CIOXKHOMY NYTH H HOTHITATbCH O~
HOCTBIO MCXAHHIHpOBATE onepaund o0 ofpaborke seprana,
3Aech OTKpHIBaeTcd OUeHb HMIEPOKHE TPOCTOP IUIsi TBOPYECTBA.
Opnako B 3TOM criyyae MIOOHTEMO NPHIETCS CTOJAKHYTHCS ©
KOHCTPYEpOBaHHeM H IPaKTHUECKHM HCAQJHEHHEeM HOBOJIBHO
C/I0KHBIX KMHEMATHIECKHX CXEM,

Puc. 37 Ofwuii BuA CcaMOAENAbHOTO MITHGOBANBRO-NOJAHPOBANLYOFO
cragka i

" TlpumepoM MOMET ,CJIVAKHTL CaMOJEJBHLIE NIAH(ORA/b-

HO-TI0JIHPOBAJIBHEIE CTAHOK, HBIOTOB/JIEHHLIE MOCKOBCKHM JIIO-
Ouresnem E. E. Adgpeeserm, 0o8umiufi BHE KOTOpore HPHBEReR
B4 puc. 37, OH COCTOMT H3 CACAVIOUIHX OCHOBHEIX Y3/0B!

— MOTOPA PEeAYKTOpa MomHocTho 180 BT u uncaom 06o-
poToB na BEXOAE ~ 10 06/mun;

-— BEPIUKANbHOTO Bada (MmMEHACHKA), 3akpelVIeHHoro B
DOAMMOHHKAX, HAa KOTOpPHIH HacaKeH TPeXPyubeBoH IIKHBY
BepxAui KoHell Baja cHadXeH pesbOolt Ang KpPelJeHus BHCTPY-
MeHTA WU [eTalH;

-— KPHUBOHMHHO-MIATYHHOrO MEXaHH3Ma, OCHOBOH KoOTO-
poro CAyXHUT BEDTHKAJLHHIE Baj, 3aKpelJieHHblE B TOLIIHAN.
HHKAX, Ha HHXKHEM KOHIE KOTOPOro 3aKpeljieH WIKHB, HA
BepXHEM — COGCTBEHHO peryiHpyeMili KPHBOHIMI; ]
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-— MOBOJKA, COCTOSIUETO H3 OTPeSKa JIOpPATIOMHHHEBOR
TpyOH, SaKpenieHHoH B NoJBecKe NePe/iHero MocTa aBToMoGH-
s «Mockeyd», nuamerp TpyGnl 30 mu, Aauna 700 Mm;

— KapeTKH - cTadhHOre Opycka, 3aKkpeniseMoro Ha Io-
BOJKE M eayXamero JJif Nepefadd BO3BPATHO-MOCTYIATe/Nb-
HEIX JIBHMeHHHA, CO3JABaeMHX KPHBOMIMNHO-IHATYHHBIM Mee
XaHusMOM, Ha 00palaTHBAOIME HHCTPYMEHT 4epes IIMHALKY
¢ [IApPOBOH NATKOH. L.

Crauok cofpaH Ha AepeBSHHOM OCHOBaHHE pazMepom 600 %
%700 wM. MoTop ¢ peLyKTODOM BaKpeljeH Ha LepeBSHHOM
GpycEe, CEA3AHHOM C OCHOBAHMEM CTAHKA C NOMOUIBI GOJITOB,
K 6pycky npuxpemnsieHa BepTHKa/NLHAas CTOHKa, Ha Koropo#t
YCTaHOBJeHa MOABecKa ¢ NOBOJKOM CTaHKa. KpHBOMIHI coc-
TOHT W3 ABYX AHCKOB (puc. 38): HMxmHH, nuamerpoM 100 Mm,

Pue. 38 KpoBOWHNHO-WATYHELH MEXagH3M

HMEET OTBepCTHE B UeHTpe JJisd COedMHEHHS ¢ BaJoM ¥ OTBep-
cTHe ¢ pesnOolt noy Gont B 30 MM OT HeHTPA, KOTOPRIM KPeluT-
¢ BepxHumil AaHck juamerpom 65 mm. Mewssn pacerosuue op
UEHTP& BpAINEHHA HHMXMHero JUCKa X0 LUHNa (maJabia), UMero-
IEerocd Ha BepXHEM JMCKe, MOMKHO DEryIupOBaTh pasMax
Ka4aHuAa nosoaxa. [ToBoaox coeflHHEH ¢ KPHBONIMEOM TOCPEACT-
BOM THrH, AJAHHA KOTOPOE MOMKET HIMEHSITBCA € IIOMOUIBIO
CTAXKKH,

Kunematuka npupoja cramka cnepyiomas. Bepxuuii py-
uefl mKUBa WAHEReas (puc. 39) cBA3aH CO HIKHBOM KPUBONIHI-
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HO-DIATYHHOTOG MeXaHH3Ma DeMHeM ¥ AepefaeT eMy BpalleHue
¢ coorHomenueM 11,37, IIBa. HHmHHX pyubs MoryT OHITh
CBA3AHE NMOOUEPENHO €O WKHBOM, HACAKEHHBIM HA BaJ MOTO-
pa-penykropa. Il1a mepeGpocKE peMHsi METOD-DERYKTOP 3aK-
penaserca aubo B ongo#, Anbo B spyrofi nape KpenemHbiX
OTBEPCTHH, MpOCcBePNeHHRX B Gpyce, Ha KOTOPOM OH-VKpelJIeH.,
Bpaulenne Ha cpefumii -pydell nepeiaetcd B COOTHOLIGHHH
1:2, Ha puxuEuf 1: 3, T. e, WNUHASNL MOMKET COBEPUIATH

Puc. 39. KuuematnuecKas
cxeMa HNPHBOAA CTAHKA:
I — moTop ¢ peAyKTOpOM,
2 — wEKHB IBTRATCASR, J —
IIKHB KpHBOIWIHEA, 4 -—
HHXHHH pyueit muHnge-
Ag, 5 — cpenwni pyuell
WOHHACHA, £ — BepXHHH
pyuell maIAHAEAS

20 u 30 o6/mug, Npu 5TOM BaJ KPHUBOMIKNZ — COOTBETCTBEH-
HO ~ 28 u 41 o6/Mun, uTo NpencTaBAAeT coBoil YHCMO BO3BPAT-
HO-NOCTYATENLHBIX ABHKEHHH ofpaGaTHBaioNero HHCIPY-
MeHTa B eIHHHUY BpeMeHH.

Ecau nro6uTens 110 TeM HJIM RHLIM TPHYHHAM OTKAKETCS OT
HCIOJI30BAHHKS PUBEICHHEIX CXEM YCTAHOBOK 0GPabOTKH CTeK-
Nla, Hanpumep, B CHJY OTCYTCTBHA CTQUHAJBHO OTBEJASHHOTO
AJISL 3TOrO -pabodero MecTa, 910 OGHIMHO HMEET MEeCTO B FOPOX-

¢KOfl KBapTHpe, TO B 3TOM CJIyYae My MOKHO PEKOMEHIOBATh

Pre. 40. I[Ipocrefimee ycrpofictBo 06pabOTKM CTEKAAHHOH 3aTOTOBKHI

1 — sepkano, 2 — pasrpyaotHOe mnpHcnocoGneHHe, 3 — NOJHITHME

HOBEn  uieHKa, 4 — MEeTaAJHYeCKOR® KOAbHO, § — Bpamanmuics
CTOAHR, 6 — NONIIHIHRK, 7 ~— OCHOBaHHE, 8 — OChb BpALCHHA

H3COTORKTH IpocTefilice YCTPOHCTBO O THIY, NPERAOKEHHOMY
B cBoe BpeMs B kuure M, C. Hasammua (puc, 40).

Xouercs OTMETHTB, YTO B OT/JHUHE OT H3BECTHRIX PerueHuil
‘OHO OGNajZeT psAOM NPEHMYIIECTB. YKaXKeM JHIIbL QCHOBHBHIE
uz uux. Coueras B cefe MPOCTOTY M KOMIAKTHOCTb KOHCTPYK-

76



UMM, YCTPOUCTBO SIBANETCA MEPEHOCHRIM "M MOXKET ObITh YCTa-
HOBJEND HA BPeMA paloThl Ha JiofoM J0CTAaTOMHO YCTOHYHBGM
cTonie BaH TyMoe. FiMes BO3MOMHOCTL COBEPIIATE HA HeM
OPABMNILHEIE DHTMHAYBHE® IBHAKEHUS 1), MACTEp : cOXpaHser
aneMenTH TpaZMuKoRuOH, obpadorxy crerkna, ‘Kpome toro; pa-
Gouee NoMelneHHe RpefOXPAHAETCH OT YPEsMepHOro 3arpsis*
Heus NPOAYKTAMH ILIHGDOBAHMS CreKaa, -

KoHerpykunsi AcHAa H3 DHCYHKa. 3epkano cBoefl sajHefi
AOBEDXHOCTEK) HENOCPE/CTBEHHC HA pPa3rpysovHLIE [IPHCIO-
cofylenus He omupaercs. Mexay Humn u sepkanom . B. Lly-
BaeB (MockoBckoe orpenesne BATO — MOBATO) pexomen-
AyeT IOMECTHTh NOJHITHICHOBYIO IMICHKY ¢ CHALHO BBICTYNAK-
muvAa Kpafvd. Ee kpas ofpasyior TOKAThHE CHAOHH CBOEoH-
pashoro KpaTepa. Ero auamerp JnomxkeH OHITe DaccuuTad
TaKuM o6pasom, uTobs Kpan mimoBanbHUKA TPH CBOEM ABH-
JKEHHH He Kacaluch IJIeHKH, B NPOTHBHOM Cilydae 3T0 MOxeT
ABUTLCH OfHOH M3 DpHYMH NOABNEHHs HAPANHH Ha NOBEPX-
Hocry 3epkana. Has yvioberBa paGoTel Kpas HJIEHKH MOMKHO
82KPENHTD ¢ MOMOLIGI0 METANIMUeCKOTO KoJbLa K BHEUIHEMY
060y CTAHKA MJIH NPHASNATh K HHM MeTaJJHYecKHe IPYSHEH.
Tlocse HexoTOpOro BpeMeHH MLIHGOBARWA 3epKada NAeHKA
3arpA3HUTCSA, TAK YTO ee HeoGXoauMo Gyier nombith, OcoGed-
HO BAKHO STY OHEpALHIC [IPOBONHTE INOC/Ae Iepexoja K Gojee
MeNKOMY HoMepy abpasHaa.

K numuell noBepXHOCTH Bpalllalollerocsi CTOJNHKA, GJMKe
K €ro Kpaio, NPUKpenssiores Ha ocsax nox yraom 120° apyr or
JIpyra TPH MAJEHBKHX NOAUIMIIHHKA TaxkuM ofpasoM, 4ToObE
CTOJMK Bpaimasica Ha HuX. Haf npuiasus emy ycrofuusoctd
BCIO ROHCTPYKHMIO HAfeBaloT HA OCb, 3aKPelVIEHHYI B OCHO-
BAHHR YCTPOMCTBA, KOTOPOE JNOJMHO OBITh JOCTATOYHO MAC-
CHBHEM, UTOOH 0HO HEé CMEIAJIOCH U3 CTOPOHBI B CTOPOHY HOX
JeficTBHeM TPHJIAraeMBIX VCHJIWH B Ipollecce mHGoBaHHA #
ocoferiio HoMHPOBatHT 3epxan3, Ha ONOPHE HEIJIOXO HAKACHTE

KYCOUKH - PE3HHEI,

Ha mogofroM yeTPOHCTBE MOMKHO HITQTOBNRTL 3¢pKANA
PasJIHYHBIX Pa3MepOB. TaxpM nyTem oqun K3 HARG0Iee OTLITHRX
moturenefi Teneckonoctpoenua M, M. UWlemaxur odpaGoran
BecbMa KpynHoe, 415-MHIAHMETPOBOE 3epKajio, NpHYeM A0-
BOJLHO OPUTHHEaJAbHEM cniocoboMm. Ero cranouek ans obpabor-
Ku OBl yCcTaHOBJEH HAa yray pabogerce croja, Kak (M0KasaHO

*} llof PUTMHUYHOCTRIO ABHMenTH OOHUYHO TMOHHMAETCH, MPABHIG.
HOe vepeJOBaHUE BO3BPaTHO-NOCTYRATENbHEIX ABHIKEeHH m.mq)cusam-
HHKA2 OTHOCHTE[BHOQ aeprana (Aax RA0GOPOT) UPH WX BIAMMIOM Tio-
CPOAHHAOM EpPallCRHHE JAPYr OTHOCHTEABHO APYra.
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Ha puc. 41. Padoralomuil uMeer BOSMOMKHOCTE HepeMellaThcs
B npelelax onpelefesHOro cekropa, T. e. okodo 120°, 3arem
DPHXOANTCS BOABPAMlAThCH B HCXOIHOE MOJOKCHME, a 3epPKA/o
IUCKPETHO MOBOPAYNBATL Ha HeGoubmof yroa y. HecMorps na
ero HEKOTOPYIO HEOGBI‘-IHOCTB, BBEICOKOR KAYECTBO ONTHIECKOH
TOBEPXHOCTH 3epKaja NOATBEPIUTIO BOIMOXKHOCTD HpHMeHeHHE
H Takoro cnocoba obpaGorku,

Pue. 41. Bapmaur ycra-
HOBKH cTaHoYKa Aad of-
paforku sepKaia Ha yIAY
174 pafiowero croxa
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Tax uap uHadve, Ha sTane objupxu pabora JoJKHA OLITh
mocTpoena TakuM o0psoM, grolbl MUTHOYIOMME HHCTDYMEHT —
KOJIBIO WJIH CIJIOIIHOH JAHCK COBEpIIaN BO3BPaTHO-NOCTYIA-
TeRbHBIE JIBHKEHHA N0 JAHAMETPY SarOTORKH OT OJHOre ee
Kpas J0 APYroro ¢ BOSMOKHHIM BEIXOJIOM 3a €€ IIpefensl He
GoJiee ueM Ha HECKOJBKO Mu/iAMeTpoB. IloMmMo 3TOTO He-
o0xoaumMo 00ecleduTh HX B3JHMHOE BPAIISHHE OTHOCHUTENLHO
Apyr Apyra.

Or uero saBHCHT CKOPOCTh LLTHGMOBAHHS JAHHLIM HOMEPOM
aGpasusa? Bo-MepBHIX, OT JaBJAEHHA Ha 00palaThIBAEMYIO 1I0-
BEPXHOCTL. [JEKOTOpOe BPEMA CYHTANOCh, YTO CHJIA HABAEHHA
oflpefenner ewe H Iay0GHHY BpesaHHA aGpasMBHOTO 3&pHA B
CTEKJO H, cAeJOBaTeNbHO, pasMep ofpazyioilelics BBIKOJKH.
Ho nocregnue ucenenoBanms npoliecca UinudoOBaHUA cTeKJa
ROKA3LIBAIOT, UTO MPH NOBHIUCHHAH AABJAEHUA YNPYTHe Aedop-
manuy MIHGOBAJBEMKA YBeJHTHBAOT KOJHUYECTBO paboTraio-
mux afpasuBHBEIX 3€PEH, BO3PAcTaeT TaKXKe yiapHas cuia
DepeRaTHBAlOINLCA abpasuBHMIX 3ePeH, BO pedseHOCTh Ma-
T0BOM NMOBEpXHOCTH He HaMensiercs [17].

OntuMzanHOe JaBJeidne JAOKHO COCTABAATE OKojo 800
r/cm"* OznHako Wa NpaKTHKE TAKOe JaBJeRHE, KAK UPABHIO0,
“He TipuMensiercd. Ha HauanpHBIX cTajusAxX maHQOBAHKS JOGH-
Tedqd  ofuuHO OrpanayuBalorcs Jannermem 20—50 r/cwm?.
Ha nocaennux cTafugax TCHKOrC NUTMGpOBAHHA BO H30exaHue
BpeIHHX JedopMallii NOBEPXHOCTH 3epKana, NPHHHMAKOLUIErO
npaKTHUecky chepuueckylo HopMy, ClIeIyer OrpalAYHTLLA
nanenueM nopsaxa 10 r/cm?. 310 0COBEHHO BaxKHO IS 3ep-
Ka/l, ¥ KOTOPHIX TOJIOHHA CTEK/]1a He HMeeT OnpeneseHHoro
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ganaca 1o CpasHeHHIQ ¢ MHHHMAJIBbHOH, O YeM YiKe YICMHHAAOCE
BhILIE.

Bo-BTophiX, HAa HMHTEHCHBHOCTh CONLIMGbOBHIBAHMA CTEKAA
BIUAET OTHOCHTEJIbHAS CKOPOCTH {IePeMEINEHHA DIIH(OBAIB-
HHEKa H 3aroTOBKH, KOTOpasi olpeledsieT KaK 4acToTy llepera-
THBAHLA aGpasuBHEX 3epeH, Tak W CHIY MX VAAPA N0 CTEKNY,
CKOpOCTE IBMKeHHI MOXKET MEHSATHCS B IOBOMBHO IIHPOKUX IIpe-
Jenax. OGBIHO 33 CEKYHJY COBEPIUAGTCS ONHH-— JBA IITPUXA+
HBHXeHHA DUHGOBAJIbHHKA OT OAHOTO Kpas 3epkalia A0 ApY-
roro. Lme Gonee ciloxHO peKOMEHIOBaTh KaKyio-qHGO OIpe-
JeNCHHYIO YIAOBYIO CKOPOCTh BPAIIEHHS JMHOGHTEIBCKOrO 3&p=
Kaja OTHOCHTENLHO ofpabaThiBaromiero ee¢ MHCTpyMeHTa. Kag
NpaBHJC, OIUH O0OPOT 3epKala COCTABJSIET OT JECATKH CeKVHI
IO MHHYTHL B 3dBHCHMOCTH OT €ro pasmepa H BHIOPAHHOTO CHO-
coba obpaborku

B-TpeThHX, KOJHUECTEO ROAEL ¥ a6PAZHEHOTO IOPOIIKA, MO-
FaBaeMbiX Ha 3epKaio, TAKKe CHAbHO BAMAET Ha NuiHGOBaHIe
creknda. Bomel noskHO ORTL BRAOMHE NOCTATOUHO, HO HE Ha-
CTOMLKO MHOro, 4ToOBl ee H3OBITOK CMEIBAI TIpH 00patoTKe
abpasuBHEE 3epHa. C NPYrofl CTOPOHE, UPE3MEPHOC KOJHUECT~
BO afipasHBHOIC TIOpOINKa o0pasyel Mexiy 3epKaJoM H obpa-
GaTHIBAMOILEH RETAMBI) KaK OBl CBOeOOPA3HYIO Noxyluky. Hau-
BoJsiee MPOUBBOANTENLHOE MIAHGOBAHHE NOJyYaercss IPH pac-
nperenedvn aGpasMBHEIX 3¢peH HPHUMEPHO OJHKMM CJIOEM.

W, naxoHen, Ha ray6uny BpezaHns abpasuBHLIX 3epeH B
CTEKJO OKA3HIBAET BJHSNHE TBEPOCTE ULINGOBANHHAKA. 1aK,
NpH TBEPAOM HIIHGOBAJBHHKE, HANPHMED CTaJAbHOM, a0pasHB-
Hble 3epHA Gosee TAYOOKO BPE3AOTCA B CTEKAQ, deM HPH MAr-
koM. Ilpr TBephoM UIMH(OBaJbHHKEe IIPOHSBOAHTEABHOCTE
mAuOBAHUS BbILE M TIy§HHA MaTOBOrG cjod OoJblle, deMm
IPH MATKOM.

Hrak, nepes Hadanom 1WARGOBaHMA NUKPOEM JIHLEBYIO
TOBEpXHOCTE GYAYINEro sepkaia, yiKe HAXOJAmerocs Ha He-
O0X0JMMOM PA3rPY30YHOM IIPHCHOCOONEHHH, paBHOMEPHEIM
cloeM HaufoJee KpPYNHO3epHHCTOre abpaswBa W3 pacuera
1 wafigan Joxkka muHbyomero marepuaia Ha 150—200 cw?
nosepxHocty. F e YBIaKHEHNE JYYILIe IPOBOIHTE 10 HAHECRHH
aGpasuBa.

Cpasy mnocie Hauata oOAHDKM 3epKaJa Hobo# NopuueH
mandylomero Mareprajga B pabory BrJIoYaercs H e 00 J1 b-
I o e KOoJuuecTRO aGpa3WBHREIX 3epeH M3-32 HeKOTOPOIro pas-
6poca B UX pasMmepax B Hpefenax omHol ¢pakuuu, [Ipn stom
YACALHOC JaBJCHMC, NPHXOARINECCCA Ha HHX, OKashBacTcid
oueHb GoJBIIHM. B CHAY 3TOro OTfeinHBle KPYIHBE 3epHa
CpaBHETENLHO OBICTPO pacKajuBawTesd, H JAHHBE HOMeEp
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abpasyuBa HAYMHACT BHIKPAINMBATE CTeKI0 HanGonee stipeKTHB-
Ho. D70 TaK HashiBaemas pafouast dasa npouecca. lem He
MeHee- 1a¥e B TeHeHHe 3TOrO NepHoAa B paloTe aRTHBHOE yUac-
THE NPHHEMAIOT ToJbko 10—15 % sepen, naxogAulnxca MexIy
HHCTPYMEHTOM M 3aroroBKoi.

Bckope mocse Hauasa OGRHPKHM CPOMKHE XPYCT pacKaibl-
BAKIIKXCA alpasHBHLIX 3€PeH M BHIKpAUBAKEErocs CreKna
CMeHsdeTcsl Ha JjierKoe munenue. Ha sroit eranum padorkl jad-
Hellf HoMep afpasuBa yiKe NOTEPAJ SHAUHTENABHYIO UYACTh
CBOHX IEPBOHAYaNBHBIX IMk(pylomuX cBoficTB, H ero ¢ RoJ-
HBIM NPaBoM MOZKHO ObLIO OH yRafAuTh ¢ ofpafareiBaeMol mo-
Bepxrocrd, OIHAKO B mpouecce paGoTHl HEKOTOPAA €re YacTh
OKa3elBaeTc Ha OOKOBOH rpaHH 3epkana. [losToMy ¢ nensio
GoJtee OTHOTO HCHOJMB30BAHHS IMAQYICLUIEro MaTepPHAIA Lee-
coofpasHo, cofpaTh ero, HaRPHMEDP, ¢ NOMOMLI0 KYCOYKa IO~
pontioHa H TPONOJINKHTE 006paloiky, uc0aBHB, €CJIH HYXHO,
Bogpl. Hopyio nopHuio abpasuBa cAeayeT KAacrh TOABKC HOCHE
TOro, ¥4k pafiouas OOBEPXHOCTE 3epKata H ILIHDOBAILHHK
NONHOCTBIO OYMLIEHH! OT IIPOIYKTOB 0OpaGoTKM CTeksa, Tak
KaK B HPOTHBHOM C/Iyjae ocTaBLIasicA afipasupHas cMech Gy-
JIET MPENATCTBOBATh WHTEHCHBHOMY COINIH(OBBIBAHHIO CTEK-
A2. Ilpomece craHer metice NPOHSBOAUTEALHLIM.

Puc. 42. Pacuer cTpenku
. KPUBHAHK cdepHuecKora
A\e a ‘gepKaIa

[TponnugoBas sepxaso HeCKONLKHMH TOPRHAMH abGpazusa,
MOXHO ye MONLITATECA CNPEAMUTh €70 (JOKYCHOE PACCTOAH e,
Jls 3T0r0 ROCTATOYHO H3MEPHTH €r0 CTPENKy KPHBH3HEI Ax,
Ee uncaennoe sHauenHe MOKHG NOJYUHTb, €C/IHL PACCMOTDETDH
TpeyroasEuk ABO (puc. 42). B -camom pesne, mo teopeme Ilu-
daropa HMeeM

Ax=r—V ri—_p2, (89)

rAe h — noayjuaMerp aepxana, a r — pacueThmtii paamyc
KPHBU3HAL (f’ =37,

Ouenb yJ0GHO H NPOCTO CTPesiKA KPUBHIHLL LOBEPXHOCTH
‘K3MEPSLTCH € NOMOILBI0 HEC/OKHOrO Hpuctocobnenus — coe-
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posempa (puc. 43).'B kauecrse oTcHeTHOro yerpoiicrsa o0LMHO
NPAMEHSIETCA LIMPOKO PacnpoCTPAHEHHBIH HHAKKATOP 9aco-
BOro Tuna, umercuinil neny nerenun 0,01 mm. OB moxer GHTh
sakpellieH Ha MerajurngeckoM Gpycke B MPOCBEPJICHHOM B €l
LEHTpe OTBepcTHH. ¥ 'OpycKa Ha MeTamiocoGpabarhBalolley
cTaHKe 00paGaThBAIOTCH JHILE PABoYHe YUacTKH TOBEPXHOCTH |

/)
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Puc 43 Fsmepenuwe cTpeJxd KPHBHSHH C NOMOLILK cdepoMerpa

KOTODBIE ONHPAIOTCA Ha Kpad sepkana, Ecau chepomerpy npa®
dath pasmepsl D), =80 mm, D,--300 MM, TO OHH IepeKpOIOT
MPAKTHYECKH Bech AQCTYMHBIN AHAMA30H AMAMETROB JIOOUTENb-
ckux sepkan. Ilepen Havanom wHamepeHHN HeoOXOAMMO BHI-
CTABMTh Ha MHIWKATOpe 3HaueHHe «(0 MM», YTO MOXKHO CN&IaTh
no 3ajuefi MOBEPXHOCTH 3epKasNd, €CJH, KOHEYHO, OHO IIpes-
crasasger cofofi He JIATYH 34aroToBKy, Elle Jyume HCnoibso-
BaTh JJ8 3TOH IenH Kakoi-nM0o NVIOCKHH STA/NOR, HANDHMED,
olTHYecKoe NPoGHOR Crexso.

Crnocof onpesesieHHs OKYCHOMo PACCTOANMA 3epKada my-
TEM H3MepeHHs er0 CTPeAKHM KPHBH3HEL ocofenHHe yHoGeH Ha
parHuX srTamax wWAR(OBaHUA, B nponecce oOIMPKH sepKand.
Ipu nepexone K Godee MeKHM copTaM apasHna MOBEPXHOCTh
HAYHHAET HPHHUMATE Oonee NJaBHVIO chepuueckyio dopumy,
OTAe/IGHEIC MHEKDOHEPOBHOCTH CTAaHOBATCH HE TaK 3aMETHBI, H
3epKaso, HoKa ¢ Hero He cfemana Omecramias M IMVaiKad
MJIeHKa BOAbLI, YK€ MOMKET NOCTPOMTh AOCTATOUHO OTHETIHBOR
u300paKeHHe HCTOUHHKA cBeTa *). ’

TosroMy 3J€Ch BOSMOKHO JAONOJHHTENLEO HCHONb3OBATH.
CHOCO0 HEMOCPEICTBEHHOTO H3MepeHrHd GOKYCHOTO PaccTOAHUSA
sepxana uepes ero pagMyc KpuBuasHE! (puc. 44). Kax mspect-
HO, €2JIH HCTOYHMK CBET& § PACHOJIONHTE B HEHTPe KDHBU3IHEE
cpepuuecKOl IOBEPXHOCTH, TO OHA MOCTPOHT €ro H30GpakeHnne

*) Yiobuee a1a 3Toll LW HCNOABIGBATH He BOAY,-a4- TIHEGPUR.
On upeacrasaser cofoii Godee BAIKYIO MHAKOCTb, Gaarogapa 4emy
fiOBEPXHOCTL S€PKaJa [ONbISe COXpaHTeT CBOH BCpKaNbHBIN GaecK
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B HCXOIHOH ToYKe. (UMECTHB HesHAUMTeNLHO HCTOUHHMK CRETA
C OHTHUECKON OCH, MBI HOJYUHM ero H3obpameHue s pAiOM.
PaspenuB vamepeHHOe PACCTOSHHE [0 BEPIIMHEI SepKasna Io-
noJaM, DOJSYYHM ero (QoKycHoe paccrosguue, st NOBLINIEHHS
TOVHOCTH M3MepeHHH HEDJIOXO Iepefl UCTOUHHKOM CBeTa pPac-

Puc. 44, Cnocod Hernocpe.-
CTBEHHOIO H3MeDPeHHY (Po-
KYCHOr0 pPAacCTOAHHA 3ep-
Kajna wyepes €ro pajuyc
KPUBUSHEL

NOJIOKHTE AHadparMy B BHJE KPYTJIOrO OTBEPCTHS AHAMETPOM
5—8 MM, a Ha 3Kpane fo0HMBaTbCH MOJYUEHHH DE3KOTO H306-
pazkeHHs He CIHPAJH 971€KTPOAaMiIoTIKH, @ KOHTYPa OTBEPCTHA
Juadpparmel, Ha (0Caean#x cTaaufX TOHKOFO DIIk(pOBAHHA
TOUHOCTE onpeﬂeﬂemm (iOOKyCHOI‘O PACCTOSIIIHS  OOHCAHHBEIMH
cnocofamy  NpHOMHSHTENBHO ONHHAKOBA H COCTABJseT He-
CKONBKO MHJJIHMETPOB.

Ho cnenyer oTmernth, UTO HENOCPE/ICTBEHHOS H3MepeHHe
$OXYCHOTO paccTOAHMA 3ePKana Ha PAaHHMX 3Tanax ero obpa-
OOTKH QUEHb KOBapHO M (oJee HETOUHO, YEM ITO- MONKET MOKa-
3aThed Ha NepBbiHl B3MIAL., 3JT0 CBA3ZHO NPEXKNE BCEFO ©
OCODEHHOCTSIME  HCIOAB3YeMOTO Merofa o0paloTku 3epkadna,
NOCPEICTBOM KOTOPOIO MBI NOJYyUacM B HeM HYXKHOE HaM yIayG-
JedHe. Ilpp mandgoBa#HH sepxana KOABUOM HKJIH CINIOLIHBIM
BHCKOM HCKJIOUHTENLHO HeHTPAJNLHEIME IITPHXAaMH HeoGXONH-
MO YIMyGJeHHe B €70 HEHTPe MOJyuaercs oueHb Golerpo, [Ipu
chepoMerpHyeckoM crocofe KOHTPOIA MHOJIYYSHHBIA peayds-
TAT HAMEPEHUH TO3BOAAET ¢ GOJABHIOH TOUHOCTBIO QIPEneNHTh
MOMEHT 3aBepIueHHs OONMPKH 3aroToBKH. Ilpu HauanpHoMH
ofpaoTKe 3epraja KPHBU3HA ero HMeeT DasHHe 3HaUeHHA B
uenrpe u Ha Kpaw. Tax, B npoiecce o0paGoTKH 3eprana ero
BHEINHASA KOALIEBAs 30HA OGHMHO OKashBAETCS HeApLTaTOuHO
ot OBAHHOH, T. €, HMeeT KpHBHAHY MeHbIIe, YeM NeHTPa /b=
Hble aoHbl (pue. 45, a). Dro GblBaer 0COGEHHO XOPOWIO 8aMETHO
no GOMBINOMY CKOTACHHIO GVIECTHINHX TOUGK, OCTABHIMXCHA Ha
Kpai ILIOCKOH NOBEPXHOCTH 3ATQTOBKH, ecnd ona Brifa Jo
TOro, KOHEYHO, OTnojupoBapa. LEcim Teneps npousBectH ofi-
pafoTKy MOBEpXHOCTH IMHGOBANLHHEOM IIOJHOTO pasMepa,
o0 H3TOTOBJIEHHH KOTOPOIO OyHNET pacCKazaHo HHXKe, TO 00-
1145 KPHBM3HA NOBEDXHOCTH YMEHBIUMTCHA, a (okycnoe pac-
CTOAHHE 3€pKafltd COOTBETCTBEHHO YBENHUHTCH 110 CPaBHEHHN)
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¢ 3amepedHniM paree. Tlpocrofi pacuer HOKasHIBAET, WIO CCAH
seprano jguamerpoM 200 mm B dorycHbM paccrosiHueM 1500
MM HMeno 0060J0K HeoTIIH(GOBAHAOTO CTEKMA WHPHHOK 10 MM,
TO [ocse ero yiajeHHsA (OKycHOe paccTOfHHE 3epKala yBe-
JauguTes NpuOAnsHTEJLHO Ha 350 MM, a ommOKa Ha3MepeHHs
coctapur okodo 25 %. Ilosromy 3akanuHBAs OONHPKY, HYKHO
nocrapaThes MOBEPXHOCTD cAenats Gosee NiaBHok (puc, 45, 6).
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Prc. 45, Xapakrep noayvarumelica IOBEPXHOCTH NPH mIAGOBKE KOAb-
ILOM HJM CMIOLIHEIM JHCKOM MEHBIUEro pasmepa

st 3toro nwiHdoBanbHUK HeoOXOAHMO CMECTHTh HEeCKOJb-
KO OJiMe K KDP4K 3arOTOBKH HACTOJNBKO, YTOOH €ro LEeHTp
TSHMECTH HA HECKOJBKO CAHTHMETPOB HE JOXOIAMM X0 KDaeBOH
80HH (puc. 46). TIpUAOXKKBE ycH/IHe B TOUKe P, npopenem LLIH-
(oBaHHe KOPOTKMMH IITPHXAMH B HalpaBJeHHE MO XOpje sep-
Kana, ofpamas BHHMaHWe Ha TO, YTOOMW HIAHG(OBAJBHEK He
CJHMIIKOM CHALHO BHIXOAHJ 32 Tpedesbl 3aTOTOBKH.
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Puc, 46 HonoauureabHas o06- Pre 47. Hsrorceiende ocHoBa-
paforka HeoTmTHOBANHOH Kpa- Hua maudosanrbauKa: 1 — 3ep-
€BOi 30HM Sepkaja, J — IDJAH- Kano, 2 — muiHDQOBAABHHK

doBaasHHK, 2 — 3epKaio

i

Cynprs O CTENeHH 3aBepuleHHOCTH PaGoThl MOMHO O BH-
PaBHHBAHHIO MOBEPXHOCTHOTO pedbeda pPaspyINeHHOTO CJ0
Ha uHTepecylolelt Hac sone. Kpome storo, eciu paHee npocae-
IHTh 38 NPOCBETOM MEKNY 3@PKaJIOM M MPAMOAHEEHHLIM KpaeMm
META/LTHUECKOH JIHHEAKH, TO MOMHRO OOHADYMHTB, YTO OH
OpakTHYECKH NpONajzer He Ha (hacKe 3epxajia, a HeCKONLKO
parbie {puc. 45, @), B TO BpeMd Kak nocae o6paGoTKu AuHel-
_Ka Kacaercs 3epkaja TONbRO JHIE B IBYX TOUKax (puc. 45, 6).
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OcMOFp HAL0, - KOHEYHG; TPOBOAHTE TAKUM -00pasoM, 41ofu
MOBEPXHOCTE 3¢PKana Gbl1a, 110 BO3SMOMHOCTH, HA OLHOM Y[)OB-
He C Jyd4oM 3peHns.

JLasi - panbiefimeit - paBoTer Heoéxo,uuMo HSFOTOBHTL LY~
dopancHuK. XopoHine PEe3yJbTaTl 8T NPHMEHEHME CHei:
AMpHOTO , LA(OBAABHIKE; OCHOBaHHE KOTOPOr0 ONIHTO H3
CMECH HEMeHTa. ¢-TecKoM MMM lleMeHTa ¢ aiebactpoM O npoct
B HSTOTOBJEHHY M JIOCTYNEH A5 HMIHPOKOTO KpyTa Joburesei,

OcHopauHeM AIA OTVMBKE C/IYXKMT paHee oOpaoranuast
KOJIbIOM HJIH JIMCKOM CTEeKJISIHHafA 3aroToBKa OyAyliero sep-
KaJa, NOJOMXKEHHAA. THHCBOH NOBEPXHOCTBIO BBepx (puc. 47).
CocTab cMecH OOBYHO GepyT B CASLYIOIEM COOTHOLICHUN: ONHA
4acTh HeMeHTa Ha TpH uvacTH necka uanm 30 % anefactpa u
70 % neventa. DoxoByio creHKy GOpMEL MOMXKHO BHIPE3aTh M3
KaPTOHA MJIH CKEUTh M8 HECKOJIBKHX CJIOEB BATMAHA, HCOAb-
3V B KAYECTBE KJIef SMOKCHIHYE cMody. Jlis 3TOre HYKHO
Bape3aTk M3 JMCTA BaTMaHa HeCcKoMbKOAfdIoC TaKo# MUpHHEL,
yToOR OHa NpeBbLlANA TOJAUWMRY 3aroroBKH Ha 20—30 oM B
3aBHCUMOCTH OT pasmepa sepkada (200-—500 mm). OGeepTh-
BaeM 34rOTOBKY BHAYaje OAHHM CAQEM BaTMaHa 0€3 CMOJIBL,
a 3areM MoJMAasbIBaeM CMOMY Ha CKJAeHBAaeMBIE YUACTKH JIHCTA,
ofpanlas BHEMAHHE Ha TO, YTOOB CMOJA XOPOILIO NPOHHTEHEAN]
BCIO TONIHHY MaTepHana. B sToM ciaydae cTeHKH (QOpMEL Gy-
ZyT MMeThb HaHGOJbIUyic BpodHOCTh. O6MAd HX TOMUMHA —
0K0/10 | —2 MM — coBeplIeHHO ZocTarouHa. Bmie ynofHee s
60KOBOIH CTeHKH (JOPMBEI WCIOO/L30BATh IOJOCKY JIHHOJIEYMa
LHHOH, DABHOA JJHHE OKPYMHOCTH H3TOTraBAHBAEMOrO 3ep-
kafia Ona pacnotaraercd IVIaZKOH CTOPOHOA BHYTPh, €@
KOHI{EL CBOAATCSA ¢BCTHIK® H CKPEMJAIOTCA C HATATOM C BHEIHHed
cToporel. MMelomuicst 3a30p 3aMaspiBaercsd IIaCTHIHHOM,

TmarerbHo nepeMeliaHHylo GeTOHHYIC Maccy BHIKIAJ(bIBa-
IOT He NpsiMO Ha NOBEPXHOCTL 3epKala, & Ha {ipeiBapHTebHO
YAOMEHHHE#® KPYT NOAHSTAAEHOBOH IAeHKH, KOTOpEIE AoikeH
N0 BO3MOXHOCTH IJIOTHEE HPHAeraTt K cTeHKaM GopMme. Yro-
Cbl YBeJHYHTE ECTKOCThH IUIH(OBAIbHHKE, leaecO0fPasHO B
6eTOHHYIO MACCY YJIOKHTL OTPE3KH JOPATIOMHHHEBHIX TPYOOK.
Has yMeHplleHHA DBIXJIOCTH GETOHHOM MACCHI €€ HYXKHO XO-
pomo yrpamGoBaTh, 9TO MOMHO C/Ie/1aTh AEPEBSHHOH CTYNKOMH,
GPYCKOM HJIM APYTHM DOAPYUYHEIM HHCTPYMEHTOM. B IeHTpamb-
HOA 4HacTH LIIHGMOBAJLHHKA TOMUMHY OCTOHA MOXXHO YMEHb-
HHTh NPUOMHIHTENBHO B ABA Pa3a [0 CPABHEHMIO C BHeIHeH
{cm. puc. 47). Tlpu o10M KeCTKOCTh €I'0 OCTaHerTcd NpexHeit,
yJ]D}KE:HHyIO CMECh HYHHO HAKPHIThL BJAKHOHA TPANKCR H JaTh
el 3aTRepneTh BLAAKH OT HCTOMHMKOB TenJda, Ha WTO Tpeﬁye’rca
OKOJIO CEMH CYTOX.
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- INoce BrICHIXaHUA WNAPOBAJALEUK CHUMAETCA C 3epKaja.
Brenine oR JoMxeH NPefCTaBASATb cOGOH NACTHLIEL MOHOMHT-
HBIfi §70K Ge3 TpemuH H KPYOHLIX KasepH, JIaa Toro arobm
npH obpaboTke Ha 3ePKANO He MOTAH IONACTh OTOPBABIIMECH
4acTHULL . OETOHA, ILUJH- ‘
doBaNbHHE €O BCeX CTO-
POH 3aTHUIACTCH  SHOK-
cupHoi cMosioff. Jlyume
8TO C/lesaTh B fBa IIpHe-
Ma, T. €. BHadajle MO-
KDHITE BEPXHIO [OBEpPX-
HOETH M GOKOBYH CTOpPO-
HY, a [OCAe BBICEIXaHHA
CMOJIBI, HYePe3 CYTKH,—
ocraBmylcs dactk. Ha
H3TOTOBJIEHHOE TaKuM 06-
pasoM OCHOBaHHE HakKJle-
MBAIOTCH ¢ MOMONIBio Toit  PHC. 48. Bmemsnii srz mnngosamns-
e SIOKCHIHOH CMOJIBI " umka gmaverpom 318w
KBAJPATHKH M3 ODrcTex-

Ja TOMMHACH 4—5 MM, ofpe3aHHBHE 0O KpaaM IHoBaib-
HHEKA N0 JHHHK ero OKpyXHoCTH. 3asop Mexny Hemu 2—3
mM. Ha prc. 48 w3oOpakeH onHcaHpslfl Boime NLTHGHOBAILHAK
ruamerpom 315 MM, Ha npakTuxe oSLIMHO COBMEIAIOT ONEpa+
uHM HakKJefKH KBAJPATHKOB HA UWiH(OBaJLHHK € 3alldTHOH
06paloTKOf 3MOKCHAHOA CMOJIOH ero BepXHed MOBEPXHOCTH.

Enle ayuliide pesyJbTarthl JdeT 2ameHa KBajparHKoB U3
OPrCTeK/a Ha BHHHANIACTORBIE, B 9T0M coyyae BelHIHHA MEKDO-
HepoBHocTefi oTHIIMGOBANHON MOBEPXHOCTH CTAHOBMTCH MeHb-
miefi, 4o No3BOJHT B JaJbHeHIleM COKPATHTHL BPEeMs Ha MOJH-
POBKY.

Tlonyuus HeoGxopumoe yrayGneHne B 3aroTOBKe sepKafa,
OpOOMIKUM e o6paloTKy H3TOTOBASHHBIM IHAH(POBANbHHKOM.
3epKaj0o NPONOMKAET HAXONHTHCA HA PAITPY30UHOM IPHCIO-
colJIeHHH JIHLEBOH cropoHoH BBepx. Ha nepsoM stame Gymer
IPOHCXOAUTDL TpHILTHGOBAHHE IUIHGOBAJRHHKA K 3aIOTOBKE.
Yrofe YCKOPHTE 3TET Tpoiece, HauaTh pafoTy Jyuule ¢ Toro
HOoMepa abpasHBa, KOTOPBIM [POH3BOAH/ACH OOGIHPKA 3epKaja.
Hirpuxyn Ha JaHHOM H MOCAENYIOMMX STanax ofpabotkm yxos-
Hee Je]1aTh He LeHTPAJILHBIE, 2 B BMAE 0BaJAA NPH HEKOTOPOM
CMElleHHH [eHTpa uuudoBaAbHHKA OTHOCHTRNLHO NeHTpa
3epkaja, KaK YCAOBHO H306paxeHo Ha pHc. 49. CMelnenne mMo-
*er cocraBantk 0,2—0,4 puamerpa sepxana. Ilpu stom mocTu-
raercs Oosiee paBHOMepHast 00paboTKa Bcell NOBEPXHOCTH,
YMEHDIIAETCA BEPOATHOCTE IMOABJEHMS 30HAMLHEIX OHIMGOK.
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BemMoeM W JaaMM BHICOXHYTH 3€PKaay W ITHGOBAJIBHHKY,
TpunuvindoBHBAHKE ABYX NOBepXHOCTEH MOMKHO CUMTATh 38-
KOHYEHHEIM, €C/IH BCSI HOBEPXHOCTh KBALDATHROB HINHpPOBAMhe
HHKA TOKPHIAAChH OfIMHAKOBOH MATOBOCTBIO, 4 KOMAblEBad o
LeHTpaAbHAA B0HH 3epKasja He OOHADYKHBAIOT. SaMETHBIX
pasauuHl B CTeNeHH OTparkaTeNbHOH CHOCOGHOCTH.

4

qﬁ Puc. 49. PopMa u paamep
g [WTpAXa OpH padore ULIH-
= (OBATBEAKOM

SN
Wk 1he

QOcMmotp yHOGHO TPOBORUTL [0 cXeme, H30OpaXKeHMHOH Ha
puc. B0. g Toro urolhl KapTHHA GBLRA BHAHA Gojiee GT4ETNH-
BO, Lejecoo0pasHo nepel HCNMTAHHEM NPONOIKNTE IEHGDO-
BaHHE OOHHM HOMepoM abpasMBa HeCKOJBKO Josee, YeM OOLIY-
HO peKkoMeHEyercs. B s1oM ¢iyuae B paboTy BRAOUAeTcA EC@
foJblliee KOJMHIECTEBO Pa3fpobNeHHBIX MeNKHX 3epeH abpasu-
Ba, KOTOpHE B MecTaxX HauloJee TEeCHOrO KOHTAKTA 3epKala H
mingoBaAbHHKa (QOPMHPYIOT HOBEPXHOCTh ¢ Ooilee MeJKoH

A 4 4 4 4

Puc. 50. Ocmorp mamboBannoli mosepxHoctu: I — aeprano, 2 —
OCBETHTeJ b, NPeACTABIAOMHA COGOH HCTOUHHE PACCEIHHOTO CBETa

CTPYKTYPOH M0 CpaBHeHHIO € TOH, KOTOpas 0CTAKACh MMH He-
TpoHyTod. IlosToMy B «KOCHIX» JMydax MOMKHO 3aMeriTh, 9TO
6osiee rpy0as MOBEPXHOCTh OTPAXKAeT CBET Xymxe. Hame Bcero
Y BAuMHAIOIMEro JIOGHTe H 60J/ee TEMHEIM OKA3BBAETCS LEHTp
3epkasta u camsifi ero xpaifi. Toraa mnudopanne HYXKHO NMPO-
LOJKHTb, He Nepexois K CGojlee MeJIKHM copram aGpasHBa.
Ecnn onymeHHbM oKagancAd kpafl, TO NOMOMKET OCTOPOIKHOR
VBEJHUCHHE BEJUUHHE CMELIeHHs LeHTPa NNIH(oBAILHHKA OT-
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HOCHT@JBHO IleHTpa 3epkana Ac 0,4-+0,8 paiuyca sepkana.
Ecau yray6/ies NEeHTP, TO TAKOH yBeJMUGHHBIA BRIHOC TAKIKE
OKaKeTCs TONe3HBIM, AGpasuB CJefyer [OCKHINATb HE PaBHO-
MEPHO Ha BCIO NIOBEPXHOCTH, & TPeHMYIMEecTBeHHO HA Cpefuue
805 3epKasa. Kak nmpapunio, mpH yMenol paGore JOCTATOUHO
CMEHHTh /IBe-TPH DOpUUM abpasuBa, 4robel ofe ToBepxHO-
cTH TpHOGpeny npHORHBHTENbHO HPABHABHYI CepHIecKYio
dopmy,

Hliudopanre Gosee MeIxuM 1HAH(DIOPOUIKOM HPECACLYCT
JIHINL OJHY OCHOBHYIO LIeJb: CIVIAZHTD HMEIOLIME MECTO QTHeNb-
Hble HENPABHJALHOCTH HOBEPXHOCTH H NOJYYHTH DoJee IIaB-
Hy!o cepHueckyio $opMy CO CIVIaKeHHEIM penbedoM MHKPO-
HepoBHOCTel.

B sanauy mofutens B npolecce 5TOr0 HanboJee «COKOH-
HOPO» ydacTKa paGoTHl BXOAWT NEePHOAMYECKHH OCMOTpP ILIH-
(oBaHHOH IIOBEPXHOCTH ¢ LEABK OHpefelcHHsT BpeMeHH OKOH-
qaHua o6padoTKH TeM MMIH MHBIM abpasuBoM. OueHb yaolGHO H
HPOCTD 3TO MOMKHO CHefath, €CJdH paccMaTpUBaTh HOBepX-
HOCTB 3€pKala B CHABHYIO JIYIY ¢ yBeaHueHHeM He MeHee 2B%,
Jas1 yeTofUHBOCTH €@ MOMKHO YKPENHTh Ha [IPOCTOM IITATHBC H3
Toscrol npoBosiokH. OcMOTP TPOHSBONHICA OT CAMOPQ Kpas
sepKana A0 €ro UeHTpa BAOAR Beero paxuyca. Ilpm sroMm
B Tosie 3PEeHHs JYIBl PasMephl OTIEIbHEIX MHKPOHEPOBHOCTEH
JoqKEEl ObITh OpaKTHYECKH ORMHAKoBHME. He nonyckaercs
Haauuye GoJee KPYyNHEX BHIKOJIOK. B ¢Bf3m ¢ TeM, 49To ToA
paspyuleHHBIM CI0EM, KAK OTMEUAJOCH BRlle, PACHOAraercs
HEBHIXMBIH TpelHHOBATHH cAof, manpoBaHHe AZHHEIM HO-
Mepom aGpasypa Cjelyer NPOJOKHTL HECKOALKO J0Jee, UeM
9TO c/elyeT 0 pPesybraTaM JaHHOTO METOA2 KOHTPOJS.

Kpome toro, mobureno HeolXOauMo CIESHTE 32 GOKYCHEIM
paccioAHHEM 3¢PKania, TaK KaK MpH TaKoM cnocobe ofpaGorKH
OHO HMeeT TeHIeHNHIO yBeluuusarbcf. Ecin oKamercs, 4ro
thokycHoe paccTosHHe 3epKadja CTano 00gblle PACIETHOrO (YT0
oOEIuHO GHIBAET IIPH BHINPARASHHH KOJBHEBOH 30HH B IpoLecce
UIHGOBAHKA, [OrPellHOCTE (JOPMEI  KOTOpPOH HauyHHAIHAR
MacTep He PacmQ3HAM), TO HE COCTABAT 0COG0OTO TPYAa NPUBECTH
ero K xejaeMol BeaHYHHe. KaxK H3BeCTHO, MU 9TONO ZOCTaToY-
HO MOMEHATH 3epKalo W INAH(GOBANLHHK MECTaMM, HPOH3BOAA
HEKoTOpoe Bpemsa o6paGorKy 3epkajia noeepx IIMHGOBRAJILHH-
Ka. [locre Toro Kak HyxHHE (QpeKT NoaydueH, 3epKano H
WARPOBAJBHUK JYYLIE BePHYTh B NDEXKHee NosoXeHue. 3a-
KOHUEB 00PaGOTEY HOBEpXHOCTH HLTHpOBadbHHKOM Ne 3—B5,
HepexoiuM K TOHKOMY INH(OBAHHIO,

Tonkoe mnndosanue ofszaTefrHO HAUHHAETCA ¢ OCOBEHHO
TIATENBHOrO MHIThA 3epKasa, NLHGYOUIEro HHCTPYMEHTa,
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pavouero MecTa, PyK, a TaKike, 0 BO3MOMKHOCTH, BCEIO, HTO
MOET cTarh KakHM-i#6o ofpasoM HCTOUHHKOM SHI‘]DHBHQHHH
waAndyomeR cpess. -

Tlosromy mepex mobHTeNeM Ha AaHHOM 3TAlle CTOHT 3a1aYa
HE TOALKO COKOHYATCADHO IOAroTOBHIDL NOBEPXHOCTL K HOAH-
POBaHHI0, HO M NOCTAapaThes, 10 BOSMOKHOCTH, H3OSKaTh Ito-
SIBJIEHHs HapanHH. BaKHO NOJUepKHYTh, 4TO OTJEALHHE [a-
PATHHB, JAXe KPYIHLIS 0 PasMepy, caMi 1o cele He cTpaliier,
€CJIH He NPHHHMATL BO BHHMaNHe HX BIoJHe oNpele/eHHoe OT-
PHIATE/IEHOE SMOIMOHANbHOE BO3JIRHCTBHE HA HacTpoeHHe ye-'
JioseKa:. Ouu NpaKTHYECKH He CKashiBAalOTCsl HA KauyecTso H300-
panxenua. ['opasjao xyixe, ecin NOBEDPXHOCTH NOKPEITA TycTofi
CeTBhI0 MeNpYAfINMX ¥ MHOTOUMCAEHHBIX Hapanun. He menee
odacHH GoJbIIHE YUACTKM He IO KORIA OTNLIHGoBaHHOH, a
NOTOMY H He NOJHOCTRIO B JafbHeAleM OTIONHPOBAHHOH M0-
pepxHocTH. Ilostomy palora gonea OBITL SaBEplIeHa, Kai
TOJNBKC MOCJCHAHHE OCTATKH PaspyLISHHOTO CJOf, OCTaBilpecsd
OT MpelpAyLero HoMepa abpasHBa, y@e CHATHEL, H He CAEAYET
BPOBOIMTL €€ YPE3MePHO JIONT0, TAK KaK B pesy/bTare yBendu-
YUBACTCS BEPOATHOCTD NOABJECHHS [APanHH.

Puc. 51. Buioika, ofpasymuasca Ha TOHKOUEGDOBaHHON ncmepxrio-
. CTH OT BOS/IEHCTRHA OTHHOYHOTO KPYTHOTO afpasHBHATO 3epHA

Onn ofpasylorcsi eAHHHYHEIME KDYIHGIMH 3€pHAMH, HAXO0-
JAMUMHCA B abpasuBHOM cycneHsHH. B 3ToM cayuae Ha Kax-
Jioe 3epHO IPHXOAUTCS GOJbIIOe YEEABHOR IaB/AeHHe, B Pe3yilbe
TaTe Yero OHH rayGoKO BIAaBAHBAIOTCH B LLIF(OBAIBHHK, 38Ks
JHHHBAIOTCE H TEPAIT BOIMOXKHOCTH NepeKaThBathes, [Ipn
JBEXeRuY WAAQOBANLHEKA TAKHE 3epHA, OCTABASCE HENQLBH KA
HEIMH OTHOCHTEIBHO HETo, NPOpe3alT Ha creknde riy0oxym
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HApanuRy, 3areM BBIPHIBAIOTCA, NEPEKATHIBAIOTCA HECKONBKQ
pas, Aenas Npu 5TOM IVyGOKHE BHIKONKH, ONATE 32KJIHHHBAIOT-
¢t B IIH(oBaJbHEKe ¥ T. A. (puc. 51). Jto nmpoucxoauT 10
yiIaNeHHs sepHa €O NHIMQOBANLHMKA. MJIH CTO DA3PYIICHAH,

PaHble CYRTANOCH, YTO CYIIECTBYET NPSMAS 3aBHCHMOCTh
MEKNY IPHKJAJLIBAEMEIM JaBJeHHeM H BEPOATHOCTLIO MNOAB-
Jenyd LapaduE. B kccliefoBaEMAX NOCTEIHHX JIeT 3TO Y-
BepIKJCHHE He HAII0 CBOero NOATBepXKieHHA. [aybuna u
IHHA DAPATIMHEL 32BHCAT OT BEIWUHHHE ABDAIUBHOTO 3eDHa,
ero NpPoYHOCTH, CBOfCTS MUINGOBAaJNLHHKA, CTeKaa # Ap.-

Mx npucyTcTBME Ha CTEKISHHON NOBEPXHOCTH MOXHO pes-
KO COKDATHTEb, €CJ/IH COGMOAATh HeKOTOPhIE HeoOXOAHMbIE MEPEL
npegocTopoxuocTH. C camoro Hadasa, KaK yxe YKa3HBaIoCh,
Heobxoaumo mnozaboTuThes o6 alcomorHofl uHCTOTE BCeEro,
yTO OKpyxaer pabouee MecTo. 3ePKano H IIHMPOBAILHEK HYX-
HO TIUATENLHO OOMBITE TEMIOH BOAOH ¢ MELIOM H IDCTZBHTL Ha
pebpo. OcoleHHO XOpoMic NPOMBIBaOTCA KanaBKH MIHGOBaAb-
HEKA (IeTHHHO# XHUCTRIO!).

AGpazue roTOBUTCH 32 HECKOJIBKO 4aCOB AC Rauana patotsl,
JLaa aToro HeKOTOpOe ero KOJAHUeCTBO — 0KoJio 1/3 no BrIcoTa
cocya — 3acCKNaeTCH B HEMIHPOKYIO LIRJIHHAPHIECKYIO NiacT-
MACCOBYIO UUCTO [POMEITYIO OaHOUKY, 06beMoM okomo 100 M,
H zajpBaercid KHNA4YeHoH Bojofi. OueHn THIaTedbHO NepeMe-
[aeM CcMech, 3aKpoeM OaHOYKY I[JIaCTMACCOBOH KPBHUKOH,
TTocne Toro Kak aGpasys MOJHOCTRIO OCAAET HA JIHO, COMbEM
JIMIHIHICIO BOJY, OfHAKO HE B KOOM CJEyYde He uyepes Kpafi,
IIpome Becero ee CUEAHTL ¢ NMOMOMBIO cHOHA MM gepes TPy-
GOUKY H3-TIoJ KOKTelnell, MOJKHO BOCIIONbL30BATHCH TaKKe He-
GoAbINCH Pe3HHOBOH rpyluei. s

A6paauB Ha .3epKago HAHOCHTCH TONBKO KHCTOYKOH, NpH-
yeM ¢ BepxHero cjosi Feuu ¢ 3epxana de cfexana ToHKad
IJIeHKa BOJRI, TO PYKoH ero MOWHO GoJeg-MeHee paBHOMEPHO
pacnpeRenntTh IO BCEH HOBEDXHOCTH, B DDOTHHHOM caydae
3ePKANio HYXKHO CNETKA YBAAXKHHTE, CTPAXHBAA Hajl HUM ©
NaJbLUEB KAMIH BOXR. AKKypaTHO HAKJATHBAEM CBEPXY LIAH-
doBaNbHEK W, NPHAEPKHBAS ero, JenaeM HeGoJbHIHe MOKAYH-
BaOLUe JABHMEHHS NOPAIKA MUIHMETPa, IOCTENCHHO VYERe-
JMUYHBasA X aMIIHTYAy. B stoM cayuae Gosiee TBepjas 4actH-
1a OOLIUHO YCIEBAET PACKOJNOTHCH HA HECKOJIBKO udacTed,
OPOH3Bels KPOIIEYHYIO BMATHHY, a He ANHHHR( DAKOBHCTHUE
H3J0M, KOTODEIH OOBIUHO HMEET MECTO MpH ATHTETLHOM nepe-
KAaThiBAHUH YACTHILE!

ITpu oGpaGoTre NOCHEIHHME HOMEPAMH MHKPOTOPOIKOB —
MI10, M7, M5 caoli aGpasuBHOH KaluHuLl CTAHOBHTCH HACTOJ b«
KO TOHKHM, UTO 3a BpeMs ofpadoTkn oxnof nopiuel abpasusa
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OH MOMET Ha KpafX 3epPKaja MOJCOXHYTh. Kar nparuso, Tak
IPOHCXONUT NpPH paboTe B MOMEEHHH C CYXHM M TENLM BO3-
AyxoM. B aToM ciydae crpmmHecsd KOMOUKH afpasmBa oGHIHO
OCTAB/IAKT HAa NOBEDPXHOCTH 3epKasa yaKue GOPC3AKHM ¢ POB-
HEMY KpasMu. UTofbl H3GeRATh 1010, HYMHO HEPHOAHUSCKH
CMayYHBaTh Kpas sepkafa BofoH, He JaBag aCpasHBY BRICHIXATh.
Xora noJoGHEIC HAPAlKHEl B NPCIecce AaJbHeHmed patoTsl U
MOTYT BLITh CHOJHPOBAHH, BCE Ke HYKHO CTApaThCA UX He
JONYCKATE, TaK KaK JA 5TOro HPUXONMICS PYKOBOJCTBOBATH-
¢fl [Ipexje BCEro JHYHBIM OMEITOM.

[pu Torkom nuinposaliny He peKOMeHRYeTcd CHHMATD ILIH-
GOBATBHUK ¢ 3€pKajia ¥ NPOMBIBATD HX Nepel HaHECEHHEM CBe-
KHX nopuuit afpasmBa, 4To0bl He PHCKOBATh JHIIHHH pas Hc-
Hapanars NOBePXHOCTh 3epKaja. Jlywme Bcero, caerxa clgH-
rasg HuInGOBANBHHK, TEPHOAWUECKH MOAMA3bIBATh KUCTOUKOH
adpazye HeOONBINHMH NOPHMAMM HZ PazHBIE 30HHI 3epKafa.

. Y ewe onud nonesHbiit coser. Tvepipie YacTUIBE MOryT
nonacrb B abpasHBHYIO CYCIEH3HIO ¢ DYKaBOB paforalolero,
ocoberE0 npu ofpaGoTke KpynHo# omruku. [loatoMy pyKaBa
BYIKHO Ha BpeMsA TOHKOTO UNIHGOBAHHA U NGAHPOBaZHHA 06H-
8aTeALHO 3aBePTHBATE.

Bce npuBeleHHBIe BHIIUE COBETEI MOTYT HA IEPBEIE B3IVidQ
HOKa3aThCA M3JHINHE HONPOGHHIMU H He OUeHEL BaHbiMH. Cie-
Ayer, OZHAKO, 3AMETHTDh, ITO VBaXKaiomul cBOK padory Macrep
HHKOFJA HE OCTABHUT Ha ONTHYECKOM H3JeNIMM CKOMLKO-HHGYIL
3aMeTHbIE UApalWHbI. Brisepenne xe UX NPHBOLMT K IPesnbl-
gafiHo Jocaltof NoTepe BPeMeHH.

Xouercd ofpaturh BHHMAaHKE SHTATeNsA HA TO, YTO MOKHO,
XOTSt H HeCKOJBKO TPyIHee, paboTath IIH(OBANEHHKOM MeHb-
niero pasmepa, 10 70 % no guamerpy. OGpaGorka Benercs Tak-
AE OBAJIbHBIM LITPHXOM, HO € GOJIBIIAM BEIHOCOM LIeHTpa Hulugo-
BaJbHHKA OT UeHTpa sepxana (0,4+0,6 paguyca sepkana).
Taxum npuemom 8 MO BATO 6riio MarorosseHo JBa 3epkana
pasmepoM okojto 400 MM ¢ nemomsio MAndoOBAMLEUKOB, KOTO-
PHIMH paHee GBTH M3TOTOBJEHEl 3€PKA/AA MEHBIIMX PAa3MEpOB.

Kaxum HomepoM sakaHuusars Nnudosanme? CopepluieHHO
CUEeBHZHO, uro HoJee TOHKO OTIINH(OBaHAAS NOBEPXHOCTH NOT-
pebyer Gojiee KOPOTKOrO BpeMeHH Ha IOJHPOBKY. Bo2MMKHEIH
KOMIIPOMHCC MEXKJAY BepOSTHOCTBIC MOCAAHTL IAPANHHY JaH-
HHIM HOMEPOM TOHKOIO MHKDONOPOINKA ¥ HOCAELYIOWHM Bpe-
MeHeM, KOTOpOe HYKHO OyJeT 3arpaTdTh Ha NOJNHpOBaHue,
MoOMeT OHTh HafifileH, ec/H [OCOBETOBATH HAUHHAKOINEMY JIO-
fUTEMI0 OrPAHWHUTHCH NPH HNHGOBAHHH HeSOJBIIHX 3epRaj
murponopolrkoM M10. Torna npe ofpaGoTKe Ha BHHHUNIACTO-
BOM HLTH(OBAJbHHEKE PasMep LIEPOXOBATOCTH COCTABHT OKOQJIQ
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O MKM. ADYTHBIE 3epKaja 0ojee ONEITHHE JIODHTETH ACROAAT
muKponopomKkamMy M7 u paxke Mb. [IoBepXHOCTbL CTEKNA, OTe
maudopaHEas STHMH HoOMepaMu afpasHBOB, YyKe HACTONLKO
TJIajKd, YT0, CMOUCHHaf BOAOH, NPAKTHUYECKH HE PAacCeHuBaer
cBer, APo3pavyHa Ha PAas, YTO XOPOINO 3aMETHO, eclH 3ajHaA
CTOPOHA 3epKa/a ViKe OTIONHPOBaHA,

HeroropuiM Mapkam creknaa, TakuM Kak JIKS, JIK7, u
OTHACTH CcHUTAJy CBOHCTBeH NedeKT cTeKJa, HasbBacMBIA Hy-
shpHOCTEIO. Haxojsce B Tosme ¢reKia, Takue OY3BIPbKH He
crpaninsl. OfHAKO 4acTh HX, Haxopsmasics B 30He o6palorky,
B npoHecce paGoThl MOMET BCKPHITHCA M CTaTh Pe3epByapoM;
W3 KOTOPOTO B TpOUecce TOHKOH IIHGOBKH GyIyT HOCTYIATh
fosiee KpylHBIE 3epHa. B pesysbTaTe HeKOTOPHI NpHieraw-
mHf K HUM YY4aCTOK NOBEPXHOCTH OKazuBaercs oOpaboTaHHBM
xyxe. B oTpakeHHOM CBeTe OH KAMKeTCs TeMHee, 4 Ha IOJH-
pOBaHHOfl NOBEPXHOCTH HpH JandbHeluleM KOHTpOJE 3epkala
3aMerTHH cBeTanie Ny4H, [losToMy nysbIpeKH Hajgo ofssareb-
HO pacllIMQOBHIBATL X0 Takofl CremeHd, YTCOOH HX Kpas Y
NOBEPXHOCTH 3epKaJsa GHUIH 1oA0oraMu. To e caMoe OTHOCHT-
csl H K OCTPBIM CKCJIaM Ha KDaio 3epKasia, KOTOPHIE He YIAN0Ch
«yOpatb» ¢ HOMOWBIO dackd. Hempuryn/eHHBle HX OCTpHIe
KDOMKY BHI3BIBAIOT CTOHKHE TeMHbIe IfATHa, AYYH H Ipouee Ha
OTHOCHTENIBHO CBEeTJOM ()OHe OCTANBHOH TNOBEDPXHOCTH.

Uro e Kacaercs KOHTPOJS pPABHOMEPHOCTH IpOLecca
maudoBaHHA, TO HCOBITAHHE 3IeCh AHAMAOTHYHO OMHCAHHOMY
Beimre (cM. puc. 50).

_ QOcofio caepyer cKa3aThb O TEXHOJOTHH IHAHQOBAHEA NJOC-
kux nopepxHocrefi, OfpaloTka 3epKaja KPYIVIOO OUEPTAHHSA
JOCTATOYHO HoApobHo omucana B [4]. OnHako, Kak yxe yEa-
3RBAAOCh BBINE, Haubonee NpelToOUTHTENBbHOH (hopMoH mua-
rOHAJIBHOTO 3epKana #BaAsercd  siauic. Erc H3rorobienye
HMeEeT Cle,ECTBEHHI:Ie TEXHOJOTHIECKHE ocoGelIocTH H CBf-
S4HO C ONPEAJIEHHBIMA LOIOAHUTEILHEMH TPYIHOCTAMH.

OnHa U3 HUX COCTOHMT B NPHIAHWH 3€PKaky JJIHATHIeCKOR
dopMu  3aroToBKa ONTHYECKOIO CleKJa, HMeICasa HeKOTOPHIA
NPHENYCK Ha 06paloTky — 3--4 MM 10 Majofl OcH H HEeCKOJILKO
HOJbIIHE, B 3ABHCHMOCTH OT TOJHIHHEI 3aTOTOBKHE, 10 Goabmok
OCM, BKJEHBAETCH C NOMOIMIBIO HAKJCCUHOH CMOJEl B PAcIiHi
METa/NIMEECKOTo IMAMHIOpa. [eomerprueckhe pasmepsl 3arg-
TOBKH TpOille BCEro oNpefenuth rpaduuecKd, NOJOKHB AHA~
MeTp UHJHHJDA PaBHEIM IIMHe MaJjolt ocH 3epKana. Kak scer-
na, nng wabekaHus rpyGrX CKOJOR Ha MNBEPXHOCTAX 3aro-
TOBKHM MPEXOXPAaHUM HX TOHKHMH 3aIHTHBIMH CTEKJstHHEME
npoknagkamu. UenecoofpasHo BKIEHTE CPasy MBe 3ar0’ro&3xn,
OH# IPUFORATCH HaM B JajbHefiieM (puc. 52, a).
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. ComnupyeM BrcTyRamlHe Mecta (puc. 52,.6). [Ipu paGore
HE DPeKoMeHIyeTc NPHUMEHATh CJAAIIKOM KPYIHO3EPHHCTHIE
aGpassB M C€O3MaBarh CHALHBIA Haxum. [locse marpesanus
ofpaGoTaHHOro GJOKa OCBOGOMNAEM 3arOTOBKH OT 3ALLHTHHIX
CTeKOJ, NpoMbiBaey WX B OcH3HHE WIH KepocHHe H cHabXaeM
dackavMu, KOTOpHe B JaHHOM CIydae MOTYT OHTb HeGOognIIH-
My — okoso 1 MM,

Puc. 52, IlpHianue DJOCKOMY B€pKady SANHITEYECKOTO OUePTAHHH

Ocuoprad TPyABOCTE npH 00pa6oTKe NoCKOH NoBePXHOCTH
SAJIUOTHISCKOrD 3ePKajia 3aknouaeTcs B 00paboTEe 3aTOTOBKR
HEKPYIJIOTO OYepTAHMA, 8 HMEHHO: HeBOIMOMKHOCTL BhIIEPHKH-
BaHHA OAHHAKOBOM AJAHHBL IUTPHXa MO PA3HBIM Hanpap/IcHHAM.
Crroken yver uaru6a creksia H3-3a ero HeoXMHaKOBOH TOMIIHHBL
BJofb Goapliolt ocu. Bee 510 IPHBOLUT K NOSBIEHHIO Hepery-
JASPHBIX 30HaJBHEIX HCKaXkeHHH (opMBl OOBEPXHOCTH, KOTO-
pHe OYeHb TPYAHO NOARAIOTCA HCAPABJICHHIO.

3apaua MnudQOBaHKS H NOAMPOBaHMA CHJILHO YOpOILaeTcs,
€CJIH  HCMOJIb30BATh BCIOMOTATENbHEIE CTEKNa, NONOJHAIIINE
ouepTanus obpalarplBaeMoil 3aroroskH Jo Kpyrioi, Crieen-
Hoe H3leive ofpafaTtbiBaeTcA TpajHIHOHHEIM chnocofoM, 4
1o JOCTHNeHHHA TOUROH NIOCKOR HOBEPXHOCTH CKJSeHHHe Yac-
TH pasbeaniaiorcs. OcHOBHOW HENDCTATOK 3TOr0 cnocofa 3ak-
MEYAeTCA B UPe3sMePHOH CJIOXHOCTH HM3TOTOBJEHUS B JoGu-
TEARCKAX YCAOBUAK BCIOMOTATEALHEIX CTEKON H3-3a OTCYTCTBHSA
cleH#anpHoro 060pYIOBAHUA H HeoOXOZUMEIX HABHIKOB B pa-
Gote

. Kax noxasuiBaeT ONBIT H3TOTOBJNEHHN IJOCKHX 3epxal,
Hagbonee yHauHBIM ABNAETCA BRIOHZMeHeHHBIH BapHAHT 3TOro
cnocofia, Korja 3arOTOBKY H BCIOMOFaTeJbLHLIE CTek/a HaKfe-
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HBAIOTCA HA OCHOBaHHE — IMAH. Pasmepst n dopMa CTEKOa
AOJKHEL [0 BOSMOXKHOCTH IIOAHEe IOMONHATL odepraHus o6-
pafiaTLiBaeMblX -3aTOTOBOK [0 KPYTVIORO OYepTanHs, HampHMep,
TAK, K&K AOKa2aHO HA puc. B3, H HUMerb ¢ HUMH OZHEAKOBYIO
Tonmyey. OueHb BAKHO BHOOJAHHTE JHITE ONHO VCJICBHE:
KaK 3arOTOEKH, TaK ¥ BCIOMOTATE/bHBLIE CTEKJA JOKHE GHITD
H3rOTOBJAEHB #3 OfHON MapxHu crekna, s Hakneeunoro oce
ROBAHNS JYYille BCEro MCHOAR30BATE CTEKNO C ManuiM Koaddu-
IUeHTOM JIHHEHHOTO paclUipeHHst U JOCTATOUHON TOMIHHEL,
T. €. K HEMY TIPEABSABJAKTCH Te JKe TpeGOoBaHuA, 4TO ¥ K ACTPO-
HOMHYECKOMY 3epKany,

Puc 53 Haxseenunne na
OCHOBAHHe-TJAH JBe 3a-
TOTOBKH 3JJAHITHYECKOFO
OYepTanMs M BCIOMOra-
TeJBbHBIE CTEKAA

OlauposaHie TPOUSEOLUTCA HA CILIOLIHOM CTEKAHHOM HAH
BHHHOAACTOBOM ULH(POBAABHMEE, JAHAMETP KOTOPOTO COOT-
BETCTBYET LOJHOMY PasMepy crmeenHurx geranel. lllangosa-
HHE NJIOCKOH MOBEPXHOCTH MAaJIO ueM OTJAHYAeTCH oT UliadoBa-
Hin chepHueckol HoBepxHocTH. Hauuparh paboTy MOXHO cpa-
8y ¢ KPYNHOrO MUKDOTIOPOUIKA M40-+-M28. Cnenyer npuMeHATb
ACKTIOYHTENABHO LEeHTPANBLHEIM CJerKa YKODOUSHHEIH INTPUX
AIHHOE OKosio 1/4 pajuyca 06paSaTHIBaiOUIEre HHCTPYMEHTA
B KaXKAyI0 CTOpoHy, pafoTaTh NJAaBHO, PHTMHYUHO, (63 PHLIBKOB,
IMocsie  Hefosblioro NpHIMNGOBAHHS ITOBEPXHOCTEH HAaYH-
HaeM depe3 onpefefeHHHE [POMEMYTKH BDEMEHH MEHATb Mec-
TAMH [LIHDOBATLHHK M SaroTOBKH — cHAua/la MHHYT uYepes
10, a no mepe Mepexofa K GoJee MeIKHM copraM afpasuBa elile
ganie. B nporuBHOM cayuae GHH OpHOBPETYT HeKOTopyfo Kpu-
BH3HY IOBEPXHOCTH.

Jlna kouTposs (IOPME! TOHKOIH(GOBAKHOR 110BEPXHOCTH
ONLITHLIE MACTEP2-ONTHKH UaCTO HCMOML3YIOT JCKANBHYIO JH-
HefiKy. B TO e ppeMs Xapaxrep HMeIOWEHCs KPHBHIHEL (Bbls
MYKJOCTh HJIH BOTHYTOCTb) NOCTATOUHO YBEpPEHHO OHpEHend-
ercs 1 GoJee NPOCTHIM CHOCOOOM 00 HCKAMKEHMIO BHAMMAIX
CUEPTAHHR HpPEeNMeTa NpPaBUAbHOH reoMmerpuyeckoll QopMEi.

93



Kax w3BecTHO, B KayeCTBe STAJOHA OGLIUHO -HCHOJE3YETCH
HIAPUK, KOTOPLIH paccMarpHBaeTcs TOJ OCTPhIM YIVIOM K KOH-
TpoHpyeMofi maockoeTH (puc. b4). Ecam orpamenHe maprka

Pac. 54, Henbiranue naockoff MOBEPXHOCTH NOX OCTPHM YIJIOM K KOHT-
POJMHPYeMOR IIOCKOCTH

BLITAHYTO BEPTHKAJALHO, 3HAYHT, 06Hlaﬂ MOBePXHOCTL CKJe-
€HHOIO OJIOKa MMEET ‘BOTHYTOCTB, H €TI0 HYJKHO HEKOTODOE Bpe-
MA mAuQORaTs B HIDKHeM NONOREHHH; ecliH OTpaXeH e CII0c-
HYTO, TO OJOK BBINVKJHI B JOJ/IKeH cOpabaThBATBCA B BEpX-
HeM TOJIOXKEHHH,

iadtdy ‘g_\&\\g_ SRR ' ' ¥§==J=r
Fatias s it T NS

Puc 55. Totosoe miockoe sepkaxo  Puc. 56. Pacmomomenwe miaote
P IMOYTONBHOTQ OUYePTaHMs KOT0 3epKajga NPAMOYTOJbHOTQ

OHEPTAHHA H BCIOMOPAaTENbHHR
CTeKOA  HA OCHOBAHHU-NJIANe

B nioburesncKofl TpakKTHKe 4ACTC NPHMEHRIOTCHA [LIOCKHE
gePKANa He SAJSNNTHUCCKOTO, 2 NPAMOYIOJbROTO OUepTaH¥s

CO Cpe3saUHEIMK YIJaMd H cooTHOmeHWeM cropor F 2:1
{puc. 5B). 3eprano Taxodl (OPME XOTH M 3arOPaKHBaeT He-
CKObKO (oJbllle CBEeTa, HO B TO ¥e BpeMd 0oJee IPOCTO B H3I0-
T03/1eHHE. Ero OYeHb Jjierko AONOJHMTE A0 KPYIVIOTO OuYep-
gagus (puc. 568). B ocranbHoM ero ofpadorka HE OTJAHY4ETCH
or 00paloTEN 3ePKada SMIUNTHICCKOH hOpPMEL

§ 6. [NOJIMPOBAHHE PABOYEN IMOBEPXHOCTH 3EPKAJIA

IMoaupoBanne CTeKna ABAAETCA HaHoNes BaXHOH H TpY-
roemEol onepanueit. B mpouecce monuposanns MUIHGDOBAHHEIX
geraneli cpabarteiBaercad ¢/ol nopaika 10 MM, a o6pabathiBae.
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maf NOBEDXHOCThL NpHoOperaeT 3epKaabHsll Gieck B Heofw
X 0 IUMYKO TOYHOCTB, . .

HonupoBanue crTexaa B ONPENENEHHOM CMBICHE TPHHIIHs
NHANBLHO OTJHYaeTCH OT HIIupOBaHHA, TAK Kak ofpaborka
NOBEPXHOCTH OCYHLIeCTBAsETCA He csofonubiM a6paswBoM, 4
CBA3AKHLIM, NPHYEM B POJH CBA3KH BHICTYNAET CMOJIa, CYKHO
u Ap.

Wcenenopanguda mocaenHux JIET 0K A3LIBAIOT, YTO NOJIHPOBA-
HHe CAeNyeT pacCMaTpHBaTh Kak CHOMKHBIE (DH3MKO-XUMHYECs
KU Tponecc cpabarelBaHHA CTeKJa. BLawmuicad pPyccKH
yyenwi akanemk M. B, ['peGeHmuKkop nokasan, ¥To B 0CHOBR
NOJIHPOBAHUSA CTEKJA MPOHCXOAAT XHMHUeCKHEe HPOIECCH,
IToa neficTBHeM BOAEI Ha MOBEPXHOCTHOM {Jloe CTeK/Ia odpa-
ByeTcs 3alLMTHAA IJIeHKA H3 OKHCH KPeMHUA TOMIHHOH O0KOMo
0,007 mgm., B nponecce paforsl 38pHa NOJTHPYIOUIETO BEIECT-
Ba YACTHYHO BHEIDHIOTCS B CBASYONYIO ocHosy, Ilpu apmxe-
HHH DOJHPOBANbHHKA HX BHICTYNAKLIEE pedpa LapalalT OKHE-
HYIC LJIeHKY, VAaJSU0T €e CO CTeéK/a, OJHAKC 3a OYeHb Maikifd
NPOMEMKYTOK BPEMEHH IUIEHKA 0Gpasyercsi BHOBb. JTOT Npo-
Iece OueHb HANOMHHAET CTPOraHue PyOaHKOM JIePeBSHHOIC
BpycKa. ‘

IMomumo 3TOTO YHCTO MEXAHHYECKOTO fpollecca IOMyTHO
uMeeT mecto 5hdert 3aMONNPOBAHHS HIH 3aTHPAHHA MeNKHX
H3BAHOB NOBEPXHOCTH npofyKrami obpalorku crekna, B pe-
3YJARTATE [0J HACANBHO INIaAKOH (¢ ONTHIECKOH TOTKH 3peHHs)
OTHONMPOBAHHOA NOBEPXHOCTBID H3JEIHA MOFYT COXPAHHTBLCA
OCTaTKM PaspyIIEeHHOr0 TPEIIHHOBATOTO CJIOHI H JAXEe OTHAelb-
Hble KeeKTH OTIAHGOBAHHOIQ TOBEPXHOCTHOIO CJOH,

Ha nponecc noanpopalis BJAHACT (PHSUKO-XHMHYeCKHH
€OCTAB CTEKJa, OnpelenAwllii ero cBolicrea. Hanpumep, 6o-
Jlee TBEpJOE CTEKA0 HOJMHPYETCA MelJleHHee, ueM MArkoe. Msar-
KOB Me CTeKNO JIerko papanaercs. C yBeanyenHeM TBepIOCTH
06pabaTLIBAEMOTO CTEKJA BEJAHYHMHA OCTATOUHBIX MHYEDOHEPOB-
HOCTeH €70 NOBEPXHOCTH yMenbinaerca. Merionenne cocraas-
€T CTEKJOKPHCTALJIKYECKHA MarepHas.

K noaupymoiiuM MarepsalaM HPefbABJIAIICA CAe/yIouHe
TpebGoBanusi. OHU IOMMHEL XOPOLIO YIEPKUBATLCA HA NOBEPX-
HOCTH ROJIHPYVIOIETG CTOA CMOJBI, obecneyuBaTh 3QQEKTHBHOS
CNOJHDOBEIBAHUE — MaTa — IlepoXoBaTocrell  NLIH(poBaHHOH
MOBEPXHOCTH K ROJYUSHHE HYyXKHOA YHCTOTH [IOBEPXHOCTH,
B nacroamee ppems HanGoJibllee pacnpocTpaHeHde AJs LOJH-
POBAHHA CTeKNia NOJYUUI TOJHPAT — MOPOINOK CBETAO-KOPHY-
nesoro upera, CocTaB — cMech OKHCJCE —PEIKO3EMeJIbHLIX
ojeMeHTOR ¢ MaccoBofi poJeld oxmeu mepua {CeQ,) mo 50 %.
Hcxonroe cripbe Doc/ae 000TAEHUs] H OBXKHra H3MEIBYAIT A0
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N Taconnna 14

TToAupyowan enocofaoeTs
Nonupyromud mopomok ”“?.};‘;;2“" OTHOCHTENE-
e Hast
Kpoxye ) 5,5 15—25 1
[Tonupur 6,0 3540 1,5—2,0
- Oruch Lepng 7,3 40—50 1,8—-2,2

gacTHll pasMepoMm 3—7 MxM. Pexe Hcnosbayercs KpOKyc —
MeAKO3ePHHCTRI nopolloK OessogHol okucH menesa (Fe,Op).
OGnanaeT KpacHOBATO-KOPHYHEBHIM LBeTOM. [Hecmorpa Ha
MeHLIIYI0 0O CPaBHCHHIO ¢ HMOJKPHTOM HOJHPYIOMYI CIocob-
HOCTB, KPOKYC HPOROMIKAST NPHMEHSThCA, TAK KaK JaeT 1o-
BEPXHOCTL HECKOARKO JyulIero, ueM nph pafore ¢ NOJHPHTOM,
KayectBa. ORHCh Lepus -— MOPoIoK Kenarosaroro ngera. Co-
gepxur, Kpome CeO,, OKHCAB JPYIUX DELKO3EMENbHBIX 3Jie-
MmeHTOB. Obiafaer c4eHb RHICOKOH NOAHPYIOMEH CNOCOBHOCTRIO,
[IpHMeHeRye ero OrpaRMUEHO H3-32 €0 BHICOKOW CTOHUMOCTH
H3TOTOBJIeHHS. B Dpollecce MOJMPOBAHHA 3TH MATEPHUAITBL
OPHMEHSITCSH B BHAE CYCIEHSHE ~— CMECH NOJHPYIOWEIo Be-
mecTBa ¢ BOJIOH.

Kparkue csefedns o DOJMPYIOUINX MaTepuanaX NpUBEAcHEL
B tada. 14, [Toaupymoumas ¢nocofHOCTL, KOTOpasg JaHa B Taf-
Jutie, onpeenserca no Macce (B mr) crekna K8, cmonupoBa-
HOrO B CTAHJADTHHIX YCIOBHSX.

B 10mHpoBOYHOM Ilipoliecce HCK/AIOYHTENBHO BAMNKHAS, eciu
He CKa3aTh OCHOBHAS, POJIb OTBOAHTCA HOAUPOSOYHOL CMOAE —
CMOJISIHOH KOMIIO3HLUHE H3 KaMeHHOYTOJbHOrO mnexa (OHTyMa;
CanoKHOro Bapa), Kaunosw H HHOrAa c AobasKoi ueGoJb-

Tatbnruna 15

Ma[;ma CI;EOJ'[N KaHP‘l}l%)OJIb, Bock, % Tex, % reunl:;g:;;:, °C
T110 70 1 29 - 30.,.35
' T19,5 60 i 39 25...30
119 50 1 49 20,..25
I18,5 38 ! 1 61 18...22
8 - 15 1 84 15,..20




[EOFO KOJIHUECTEA BOCKA W HHBIX COCTABHGIX UACTEH B Pasjiuy-
HEIX COUETAHHHX UM COOTHOLICHHAX,

Ins yeennuenns noJMpywowed crnocoGHOCTH B HEKOTOPEHIR
MAaPKH TOJHPOBOYHOH cMoJBl AoGaBasitor 5—10% ouers men-
KHX BHIBaDEHHBIX JpeBecHHX onmiacK, Jaa 'Toft ke nenn
B JIOOHTE/bCKHX YCJOBHAX MOXKHO IPHMEHSATh CMOJH € JO-
GaBKol NOJHpHTA B CCOTHOMWEHHH 1 UacTb moaHphura, 2 wacrm
CMOJIBL. -

Bf3KCCTE 11EKO-KAHH(O/IBHEX CMOJI B SBHAYHTEILHOR CreneHn
84BHCHT OT TEMHEPATYPEl OKPYKalollero Bosgyxa. Mapka noJu-
poBouroil cMosbl oGo3Hauaerca CGykBo#l «II» ¢ nocsenymomuM
yHCAOM. TIPOIEHTHOE COEEPIKAHNE COCTABEEIX gactell HeKoTo-
PHIX MapOK C¢MOJ {PHBeseHo B Tabu. 15, Uem Gonpme kanubpo-
Jiy, Tem cMosia TBepiKe. Kaxas Mapka CMOJIB HMEET CBOIO pa-
Gouyio Temneparypy. KpoMe 5TOT0, B KaXK/I0M KOHKPETHOM CJIy-
yae A7A Jyymiell PeryJiHPOBKH Ipoliecca MOJHPOBAHHA BA3-
KOCTB CMOJB NOAGEPAIOT ONLITHEIM NYTeM, PYKOBOICTBYACH
caenyomuME coobpaxenusMy. JIJAs KDYNHEIX sepran JoGH-
TEMI0 JVUINe NPHMEHATh Gojice MATKYIO CMOJY, TIPH HHTEHCHB-
Holl ofpadoTKe Jyylle HCIOAb30BATE TECPUYIO CMOJY.

Cwvonz rotoeures caenyromuM ofpasom. Ha saektponn-
Ke B n?‘rammecmﬁ Banoure, nocTdBNeHHON Ha acbecTOBYIO
IPOKAZ/IKY, OCTOPOKEO PACIIARJAAIT Kayuboab, 3areM mo-
cTelelno J0BABMIOT B Hee MAJIeHBKEME KycouKaMH fek, B caa-
8Y ¢ TEM, YTO JIeTyule KOMIOHEHTEl CMOJBL TOKCHUHE, DeKoMeN-
Iyercss pafoTarh B NPOBETPHBAEMOM IIOMEIMEHHH HJH Ha cBe-
WeM Bosayxe, TWATeJbHO pasMellHBAIOT CMECh AepeBIHHOHN
nasnoukol. Ona fofXKHa HMETh KOHCHCTEHLUIO RUIKOH cmera-
wel. Caefiyer uMeTh B BHLY, YTO CMONA, JIOBEJEHHAA O KHIe-
HHS1, OUeHb CHJBLHO MEHSET CBOM HEKOTODHIE cHelH(HdIecKHs
cBOHCTBA ¥ B JaJbHEHINEM CTAHOBHTCH MAJONPHIOAHOA Ias
noamposanus. B mepemellnBaeMyio Maccy JR0OaBJSIOT BOCK.

ITosiyueHHYIO ONTHYECKYX CMOAY HeoOXORHMMO NPOUENHTH
vepes gpa caos Mapan. OGeruHbEM 06pasoM &T0 clleaTb, KaK
npapwio, He yHaercsi, TAK KaK CMOJAa CPABHHTeNRHO GLICTPO
HayHHaeT ['YCTETh W NOYTH BCA ocTaeTcs Ha maphe. I'. B. Hly-
BAeB NpeiJaraer o4eHb NPocTOf K ynoOHHE crocol npouexH-
panus. B HeGoJBIIYI0 KacTpIOJIO, HarpepaeMylo Ha cJafom
OTHe, VEAainBaercd B IBa CJI0A MapJ/s TakuM obpasoM, 9To6h
OHA TJIOTHO MpHJerala Ko JHY H CTEHKaM COCYZa H CBelIKBa-
Jlach Yepes ero Kpaf. PacniiaBneHHaA CMOJa OCTOPOXKHO BH-
JIHBAETCH Ha MapJio B cepepnHy cocyja. CMosa B HpOrpeToM
COCYle OcTaeTcA MUAKOH. Mapiio OCTOPOXHO BHIHHMAIOT 3a
Kpas. B meft ocranyTes KpyNHEe BKJIOUEHHS, KOTODHE MOTJIH
6Bl IOHAPANgTh MOBEPXHOCTL 3epKasa,
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HenoapayeMellt moCHTeNAME NeK OCBYHO OBIBAET CAyUail-
HOFO NIPOHCXOKAEHHA, A TTOTOMY MOXKET UMETh PA3JHYHVIO BA3-
KocTh IlogToMy CBapeHHYIO ONTHUECKYID CMOJY JydIilie npo-
BEDHTE HA TBepAOCTh. L4 5TOTO KAILJIO PACIIABAEHHON CMOJIEL
IIaNOLCAT 1a KYCOK CTCKJAa, OXJAaiKaalor B XOJZ{O,II;HOIO! BOAC H A&l0T
noJieXkaTe OPH KOMHATHOH Temmeparype. TBepAocTh noaydeH-
HOH CMOJBI CUMTAETCA VIAOBJETBOPHTENbHOH, ec/¥l Ha ee no-
BEPXHOCTE MOMHO HaHeCTH caalwift orneuaTok #€orrs. Hy:xno
¢lle HMeTh B BHAY, YTO B CHAY TPHCYIIEH CMOJIE HHEPIHH e
TBEPAOCTL CHYCTA HECKOJNLEO WaCOB OOGBIYHO HEMHOIO MOBLI+
aercs.

[TomMuMo mnonMpoBanbHOH CMOJBL KeJATENBHO OTIEALHO
NPUIOTOBHTE TAK Ha3bIBAEMYIO Haxdeeunyw cmoay. OHA MOKET
NPUTOENTRCA JIIA CKJAECHBAHHS C 3arOTOBKOH 3aIUUTHHIX CTe-
K0/, HalpuMmep, NPH CBEPJeHHH HeHTPANbLHOTO OTBEPCTHS B
raBHOM 3epKale, npy oSpaboTEe NJIOCKHX CTeKoa H T. [,

Cmony Bapar npu Temnepartype 160—250 °C. Momxuo pe-
KOMEHJIOBATh CJICNYICIKH cOCTAB HAK/eeUHOH CMONH! {BecoBas
Aonst 8 %): nmek — 25, kaHupoanr — 50, KaHHpOABHOE Mac-
a0 — B, raibk — 20,

OcHoBandeM WIS NOJHPOBANEHHMEA CAYKHT TOT IKE-MaTe-
pHajJ, EHZ KOTODOTO H3TOTaBJMBaACA LIH(OBANBHEK, T. €.
LUeMeHTHAS OT/AHBKa., UToOH He nouapanath TOHKOOTULINGO-
BaHHYIO NOBEPXHOCTh 3epKaJa, OCHOBaHue AJs [O/HPOBaib-
HHKa Jyullie cAeMaTh OJHOBPEMEHHC €O MNIIH(OBAILHUKOM
H T2KKe B2[HTHTL €r0 €O BCeX CIOPOH CJIOBM 3NOKCHIHOHA
CMOJIEL.

PasMaraeHayio ONTHYECKYIO CMOAY BBIIUBAIOT Ha BRHIOVKIYIO
NOBCPXHOCTL OCHOBAHHSA TNOJHPOBAALHHMKA TOHKOH CTpYHKOMH,
HauHHAas C I.I,EHTpH H 110 cnnpanﬁ IICCTEIIEHHO CITYCKAsiCh K Kpa-
sim. Ha/svBark CMOJIY HAa OCHOBAaHHE MOJHPOBAJBHARKA HYIKHO
pPaBHOMEDHO, YTOOH! TOMIIMHA oA Gbiia Besjie PHMEPHO OfH-
HaKOBa, TaK KaK 9T0T (AKTOP BJAHAET Ha CKOPOCYD NOJAHPOBA-
gusi. Tag, apy paejenuu 1o 12 r/cM? ¢ yBesquueHHeM TOAUMHEL
caost emodint 1 (puc. 57) ckopoctb MOMupPOBAHHS CHawaja He-
NPEPEIBHO BO3PACTAET, & BaTeM [PH TOJAUIHHE /0 GoJblne
8 mM yxe He MmeHserca. [IpH fapjcHHH Ha TOAHPOBANbLHHK
mopaaka 100 r/cM? CROPOCTH NOAHPOBAHHA HE B3aBHCHT OF
TONIIHHE CJIOR CMOJBI H  cOCTaBAsger HPUOIHSHTEJIBHO
0,08 MEM/MHH.

Flocste HEKOTOPOrO 3aryCTEHHS CMOJISHON NOLJOXKH HpO-
H3BOZLHTCA ec rpyfas ¢opMmoBka NoOL chepy YBJLKHEHRHOH,
HHOTHA ¢ MBLIbHOR BOJOH, OTHIMHGOBAHHOH NOBEPXHOCTHIO
sepxana. Jenas mrpuxy, KaK npH TOHKOHR mnndoBKe, cTapaeM-
cfl BOOHTECH TOTO, YTOOBI NIOBEPXHOCTD CMOASHOTQ NOJTHPOBA/ b
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HHKa OIHHAKOBO saljecrésla Mo BeeM Haflpasaeduad. Kak
OpaBWio, TPH 3TOM [IPUXOAHTCA HPHMEHATh 3HAUATENbLHbIE
ycumnst, ocoGeHHO NMPH H3TOTOBJEHHH G0IBINHX 3epkan. Ecan
cMOJa YCreaa CHABHO 3aTBep/IeTh, TO H 3ePKAI0 H [OJIHPORAb-
HUK NOoMeCTHM N0J cTpyio ropsueh soanl. [losepxuocTu seprana
¥ OOMUPOBAJbHAKA HAa TafHe rpy0oll (OPMOBEH CMOMBI JOJIM-
HEl [OCTOSIHHO HAXOIHATLCS B OTHOCHTEJNBHOM JABMMEHMH, TaK
KaK [pHCYTCTBYKAA MHAY HHMHM TOHKAA OJAeHKA BOJEL,

V, MH /MUK //’-i_h\
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Puc 57 3aBHCHMOCTb CKOPOCTH Puc 58 Bup nonuposaibHpKa
NOJHPOBAHHS OF YOMMHHLL CAOK C HAHECEHHBIMH TOJXHPOBAJILH B
CMOJB MH KaHaBKamu

TONWAHNA KOTOPOH COCTABJAAET B 3ABHCHMOCTH OT APHKJIAILI-
Baemoro JaBaenns or 0,4 g0 1,2 MEM, HMEST TEHIGHIMIO OTTE-
RaTh K KpasM nonuposanpHuka, [losToMy Haxe MOKpoe 3ep-
KaJo, HaJOMEeHHOe Ha CBEKENPUTOTOBACHHYI) CMOAY, MOMKET
4epes HeKOTOPOe BpeMsT MPHKJIGHTBCS K Hell HAKPENKo,

OxoHuaTeNbHass (OPMOBKA MOAHPOBAMBHHKA MPOBOAHTES
ocJie  Iallecerrsi COEIHAJABHBEIX IIOJHPOBAALIILIX KaHaBOK
(pue. 58). OHH BHINOJAHAIOT HECKOAbKO (ynkuuii. Bo-mepsrix,
0" 5TUM KaHaBKAM LHPKYAHPYET NOJHPOBANLHAS CYCTeHaud,
ABJSIOWAACS TOCTOSHHBIM HCTOYHHKOM CBEMHX 3epeH NOJH-
pyIOIero Marepuaia M J0 HEKOTOPOH CTENeHH OXJAaMAAIHIAS
o6pafaTpBacMyic NOBEPXHOCTh, BO-BTOPBIX, H 3TO CaMoe I/1aB-
Hoe, pasjieleHHAs] HA OTAeJbHele yuacrku (haceTkH) nopepx-
HOCTh MOMHPOBAJLHHKA B CHJAY BASKOCTH CMOJBL 00eciiednpaer
He3aBHCHMOE H3MeHeHHe (DOPMEL HOBEPXHOCTH OTAENLHBIX 30H
sepkana.

KaHaBru B cMOJie OUeHEb YA0GHO NPONHAMBATE O0BUHON HO-
HOBKOH O cTpyell clerka NOAOTrPeTol BOAEL, 9TO6L He co3ja-
BATH uPE3MEpHO GOJBIIHX CKOJOB IO KpasM KBajPaTHKOB.
Cpesannas cMOJIa CMBIBAETCA CTPYeH BOABI M He NpPHCTAeT K
HHCTPYMEHTY,
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Kanapky IOJUpOBANLHHKA A BLITYKJOTO 3epKaja Teqe-
ckona cHerembl KaccerpeHa Ttakum o0pas3oM, KOHEUHO, He
cpenath. TeM He Mewee 33/aua CHIBHC YIIPOILaeTcs Gnarozaps
CPABHHUTENbHO HefosbIHM ero pasmepan. KaraBKH MOXKHO
JIETKO BLIAABHTHL ¢ [OMOIELID TQHKOH NAaCTHHKH, ORMH KpaH
KOTOpOH 0BpaboTan 1o pajauycy KpHBH3HEL 00padarbiBaeMoro
3epKaJa.

Kako#t pasmep syume npupath dacerkam? Coefnyer HMersb
B BHLY, 4T0 OOJNee KPYIHEIE KBalPATHKY IIPH COBMECTHOH pa-
fote ¢ TBepHOH cMoJIOH JydIe «fepxary GopMy IOBEPXHOCTH
sepKana, SeicTpee yGHPalOT 30HaHLHBIE OIIMOKH ¥ CKOpee NPH-
Bodstt K xopolueli cdepe. Jan moayuenus niasuoil acdepu-
yeckoll MOBEPIHOCTH pasMep (PaceToK 1eAecooGPasHo yMeHh-
wuTh. O6HYHO yKAaIpBaeTcd 6—8 NMOTHLIX KBaApaTHKOB MO
AuaMeTpy noikpoBanpHuKA. OHH 00ASATENbHO NOKHH OHTH
pacno/ozeHsl Ha NoAHpPOBaAJBHHKE TAK, gTOOR! EHTP HAHCKA He
coBHAJAM C CEepeHHON LEHTPANBHOTO KBajparad, a Gun Grmke
¥ ofHOMY U3 ero yraoB. locie MpONHIHBaHNA KAHABOK HYXHO
OBROJIOTE MU CMOAY Ha OOKOBOH TpaHH  TOAHPO-
BaJLHHEKA,

Ecau ba cMOJIsiHOf IIOBEPXHOCTH HMEIOTCS KDYTHBE JAe-
(peKTHL B BHAC NOJOCTEH HAH CKOJIOB, TO #UX JyuIne cpagy He-
npaBuTb, s 9TOI0 HYKHO, JepXKa KyCOK CMOJBI Hajl H3DA«
HOM, GOJHECTH K Hel TOpaliylo CNUYKY ¥ JaTh cMode 3amol-
HWTB Je(EKT, HOCJE Uero NOAPaBHATL €e BHayate Ipydc Mox-
PHIM DAJBIEM, 4 3aT€M OTOPMOBATE 3EPKAJIOM,

I—IOJIHI}OBEUIIJ!IHK JJs1 TJIABHOTOQ 3epKaJjga ¢ OFBEPCTHEM B
UeHTpe 11 TeJecKona cHereMbl Kaccerpema IpaKTHYECKH
HEYEeM He OTAHUAeTcA OT OBBUEOrO NOAHPOBANBHHKA IR Te-
Reckona cucrembl Hreiorona. OCHOBHOE pas/jiHUHE COCTOHT B
TOM, YTO LIEHTPAJLHAA €ro YacTh He JoJKHa paborath. [lo-
STOMY B HeM CHHMAIOT CMOJIY BBHAE KPYTa B HEHTPe, AHAMETD
KOTOPOTO HeMEOrQ GoJsblie HAHM DABeH AHAMETPY OTBEPCTHS B
zepKane.

Oxonyare/bHast (GOPMOBKA NOJHPOBAJEHKEKA [POBOAHTCA
B INOJOMEHHH, KOrja 3epKajo HaXoAHTCA Ha DPasTPY30IHOM
npucnocobaesud, OOUALHO CMA34B HOJHPOBANBHUK HOJHPH-
TOM, KaalyT Cro Iia 3epkraJo. Ile.uam HeCKOJbKO KOPOTKHX
ITPUXOB H JAIOT €My BOSMOMHOCTh CHOKOHHO MOJEXATh Ha
3epkante NPH KOMHATHOH TeMmepaType NPHMEDHO B TedeHIe
gaca, Mapejxa noJupoBalbHUK XeAaTe1kHO C/Ierka fIORBUTATh,
A06aBUB, ECAH HYXKHO, HEMHOTO BOIH. M3roToBJeHHBIH TaKuM
o6pasoM MONHPOBAIGHYK TOTOB K pabore,

TloaupoBanye 110 XapaKTepy padoThl BO MHOTOM HATOMHHAET
nuudopanne. B 9TOR CBASH HHTEPECHO OTMETHTDH, YFO CYULECT
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BYeT BOBMOXKHOCTD MONYYEHHA CBEPXTOHKHX (IO Berdymue
MHKPOHEPOBHOCTEH) MaTOBHIX MOBEPXHOCTER ¢ [OCTENeHHLIM
MePeXOEOM OT TORKOLULTH(OBAHNHOA K HOJUPOBaHHOH TOBEpX-
HOCTH [JiA 3TOH LesM HCHOMB3YIoTea 0c060 MenKHe aGpasus-
HhIe [IOPOILKH C pasmepoM sepHa okoao 1 Mem. I1pn stom ceepx-
TOHKAA MaToBaf CTPYKTYpa COXPaHser OGLIHOE CTPOCHHE Peib-
ethroro caofl MWIHGOBAHHOTO CTEKJA, TOALKO HEPOBHOCTH ce
HACTONLKO MaJbl, YTO ZAIOT He3HAUHTEJNBLHOE KOJHYECTBO pac-
CEeSIHHOTO CBeTd, H [0 XapaKTepy OTPaKEHHOTC CBETA Takas
MOBEPXHOCTL OMM3KA K NOJHPOBAHHOH OGBIUILIM CIOCOBOM.

Bao paory MOMKHEO pasCHTe Ha jBa STana. Bo BpeMs nep-
EOr0-CNONHPOBLIBAIOT MATOBOCTE, B Teuenue Bropora nodusa-
IOTCSH TOJIYYeHHA HYXKHOH QopMbl oBepxHoCTH. [lepshlil sTan
npoxoanT 00BIYHO 3HauuTesbHO OBICTpee RTOpOro. [lIpopoa-
HRUTEAHHOCTL BTOPOID 5Talla MOKET 34BHCETh OT L&M0r0 psma
aKkTOPOB, a TAKXKE OT yMeHMs JOOHTEs YNPAaB/IATL HMH, ero
OnBITA M HHTYHIHH

Ha navaspuoil crafun paboThl JaBJAedHe HA H3TOTOBAEHHbLIR
HAMM [OJUPOBAJREHHMK, KOTOPEI MBI HA30BEM OCHOBHEIM,
JOMKHO GHTH JIOCTATOYHO GOJBIIMM H COCTABASNTL OKOJO
1012 r/em® Xapakrep JIBHIKEHHII OCTaeTCid TakKHM Ke,
KaK W NpH TOHKOM IHJWDOBaHHH

Heckonbko nHaUe 00pabaThiBaloTCsl 3€pKaa ¢ OTBEPCTHEM
B LieHTpe B 3TO0M C/ydae uesaecoo6pasHo HCNONbL3OBATE HCKIIIO-
YHTe/ILHQ LEHTPANBHER IUTPHX ¢ BEIHOCOM HOJHPOBANLHHKA B
Kax/ylo CTOpOHY Ha 1/4 panmyca seprana.

Ckopocre ofpafoTKH MOMHO Ta)iKe OCTABHTR (&3 H3MeHe-
Huit, ns yBelHUCHHS CKOPOCTH NOJAHPOBAHMA CTEKJA MpH-
6apsuTesbHO B 1,5 pasa MOMKHO BMECTO YHCTOH BOJKI IIPHMEHATD
1 %-uwifi BOOMBIN pAcCTEOP XJAOPHOID 3KE/e32, XJOPUCTOro
DMHKA WAM asoTHOKHcAoH menu. Mcenmosub3osaHHe GessopHbIX
CMAYMBAIOWAX HMJKOcTeH, TAKHX KaK Macjo, KepocHH, 3a-
MeJ/IFIeT [IpoLece NOJNHPOBaHHSA B JECATKH pas.

ITepen Tem Kak NPHCTYIIHThL K IOAHPOBAHUIO TJIABROTO 3€p-
kana, JoOUTENb IO/KEH HMETh B BHIY caedymooumee. Ecan
2ATOTOBKA, JCHKalas HA DPasTPYy30UHOM NDHUCHOCOBASHUH,
NOCTOIHHO YIRHPaeTCd 34 CHeT CHJ CURHJEHHA C HNOJUPOBANL~-
HMKOM OIHWMM H TEMH e yYacTKamH CBoefi GOKOBOM HOBepX-
HOCTH B TPH pajHanbHbIX YIOp&, TO OHa MOMET OPHOGpPecTH
NpH ONpefeJeHHHIX COOTHOMIGHHAX JAHaMeTpa H  TOMULHILI
KpafiHe HewKeJaTelbHoe HCKaKCHIEe (POPMBI CBOSH MOBEPXHOCTH.
HepapencTBo KPHBHSHBI B OTHEJBHBEIX CEYEHHAX 3EPKANa —
TAK HasbBaeMbIR acmuemamusk nosepxrocmiy (He NyTarb ¢
afeppaiuell «ACTHTMATH3MY) — NPHBORHT K HCKAMKEHHIO AH(-
PAKLMORHOH CTDYKTYPB H300pAMCHHA Jame Ha ONTHYECKOM
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OCH CHCTEMEBE, DTOIC MOMKHO JIErKO H30eXaTh, €C/ YBEIHYHTh
uxesgo COKOBHIX YHOPDOB € TPEX [0 INECTH, PACTONOEHB HX
PABHOMEDHO MO0 Kpalo 3epKajla HAa KOHIAX TPeX KagalQuiuxcs
KopoMbicen., MHOTA HCIOJR3YIOT METaNIHYeCcKOe TONCTOCTeH-
uoe Komblo (ofeuafKy), KPyroM OXBATHIBAIOUIEE BEPKAIO ¢
yOJoTHAUeH pesHHoBOA (HMAH peske BoitouHOR) NpoKaafxof
MeXAy OOKOBCH TOBEPXHOCTBIO 3eprana  obeuafixoil. Mox-
HO, HAKOHEll, [epPHOAHICCKH [IOBOPAUHBATL 3€PKAN0 B MPOLEC-
ce ToJHPOBAHHA.

[locne oxodUaTenbHON QODPMOBER NONHPOBAILHHKA MOMKHO
nepefiTh HemocpelCTBeRHo K padore. Teneps uucrora pafoyero
MECTA W HHCTPYMeHTa NPHOOPETaoT HCKJIOUHTENLHO BaXKHOE
3HaleHy, TaK Kak CHOJHPOBLIBAHNE BO3SHHKAIOWHX IADAMNHH
Tpefyer oObLIYHO MHOTO BPEMEHH, 34 KOTOPOE MO0 «foca-
JTh» H MHOIO HOBBIX 1lApPamiH H JIETKO HCOOPTHTH GopMy
NOBEPXKOCTH, ecH OHa Oulaa yaKce OAEsKa K xcaacmod. JIkwmn
meJpuafimiye M3 STHX UapanuH, CPaBHAMBIE MO pasMepaM ¢
EAHHOH CBeTOBOH BOJHLI, O0HApYXKHUBa€MBIE BH3Ya/abHO B OT-
PAXKEHHOM HPKOM CBE&TE B BHIE PA3HOIBETHHX HHTCBHIHBIX

Puc. 59. 3neRTpORHG-MEKPOCKONEYeCKaA doTOrpadus THIHUKOH HuTE-
BHAHOE Napanuub («lacHEar). lupuna ofpasoBaHHA OKOIC 1 MEM
(¢oTo aBTOpE)

nayTHHOK H XOpOHIC pPasIHyHMEIE JIHIIL [O4 3JEKTPOHHBIM
MEKpockonoM (puc. 59), HeomacHel H CPaBHHUTENBEO GHICTPO
CIONHPOBHBAIOTCHA, [IPH OueHb KDYNHMX LapalHHaX, 3amer-
HHX HEBOOPYKEHHEIM IVIa30M Ha [IPOCBET, HHKAKOE NOJHDPOBA-
HHE HE NOMOKET, H JIYUlle CPasy BEPHYTLCA K TOHKOMY HJIH
cpepdeMy LIHGOBAHHIO.
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Jf DPOHM3BOAMTENBHOTO [OJHPOBARHHA 3epKAJbHOH MOo-
BEDXHOCTH TONUPUTA HYKHO coBcem Hemuoro CopepinenHo
JOCTaTOYHO TOrO €ro KOJIHYEeCTBa, KOTOPOS OKRMKETCH Ha KOH-
usKe KHCTH, Boga no6apasercs MOHEMHOTY W JHIIb NPH MOI-
CYHWIKe NOJHPOBadbHEKa. TOJBKC B 3TOM CAyYae AOCTHTAETCA
HOPMasIBHO® TIOJHPOBaHKE ONITHYECKOH NOBEPXHOCTH C COMYTCT-
BYIOIMM eMy XapakTepHbEIM 3BykoM (nmucxom) [Tocle HecRoaL-
KHX MHHYT paGoThl B TAKOM PeiKUMeE 3ePKaao 0OLMHO Nprobpe-
TAET VK JOCTaTouHEi Greck, utolsl MOKHO CBIIO MCCHeRORATh
(opMy ero MORepXHOCTH, O 1eM NOAPoGHO GYJeT PaccKasaHo B
ra. 4 Tlo BuAy NOAMpOBaAbHUKA, OTMBITOTO OT NOJHPHTA,
MOXKHO cAelath JOTIONHHTENLHOE 3aKJUeHHe o TRepiloCTH
cMosil, Eciu NOBepPXHOCTh NOAHPOBAJBLHHKA He NpHOGpeia
KeJTOBATO-KPACHLH! OTTEHOK M OCTajach TEMHOro lBera (He
YIepHUBACT IOJHDYIOIYIO CYCNEH3HK), TO 3TO YEAa3LIBAET
Ha CAMIIKOM BASKYH) CMOMY.

Mpu ypaunom winndOBaHHE AOAMPOBAHHE 3€pKaja ¢ ca-
MOro HAYARA HIET «IVIaiko». LEro noBepxHOCTh HAYHHAET
6necTeTh BO BCEX TOUKaX NPpaKTHYECKH ONHHAKOBO. Ecau storo
ne HabmomaeTcs M OTIAENbHBIE 30HBI 3€pKalja OCTAlOTCA TeM-
HEIMH JgKe Tocse NoayyacoBoff o6paborky, TO BHadale HYKHO
NOBTOPUTE 3TAl OKOHTATeNLHOH (OPMOBKH TONHPOBAABIHKA.
Ecau s10 He momoXeT, TO JYULIe BeDHYTBCA K TOHKOMY LLIH-
(oBaEuI0, MHAYEe MOXKHO NOTEPATE OUeHb MHOIO BPeMeilH Ha
CTIOJHPOBHIBAHRE HMCIOUIMXCSA HOTPEUIHQCTell NMOBEPXHOCTH —
ropasfie Oosplne, deM OyJeT saTpadeHo HA KX COLLIH(O-
BEIBARYE

K coxaneuno, vy HayHHAIOMETO Mofuteas (opMa liosepX-
HOCTH 3€PEaja repei NOJHPOBKOH yacto ObBaeyr OTJHUHON OT
cepryecKol, UTO CBA32HO C OTCYTCTRHEM HEOBXOIMMOTO OIbITA

Puc. 80 Han6onee uwacro meTpeua-
omuies cayuai HcKameHua Qop-
MBI TIOREPXHOCTH, OCTABIHERCK M0C-
K¢ TOHKOH minGoBKkn' [ — BASAdB-
Bad cdepHuecKas MOBEPXHOCTD, 2 —
TOBEPXHOCTh ¢ «AMOH» B HEHTPE H
«32BAJIOM» Ha Kpaw

NpY ONpEreTeHHE XapaKTepa U pasMepa HEMEIOLUIHXCH HCKaXKe-
Al dopmel noBepxHocTH. Hambomee THNHUHEIM ABJAETCH
cayuall, usofpakenunii #a pue. 60, T. €, OTHOCHTRIBHO HEKO-
TOPOH TDOMEXKYTOUHOH 30HBI, NPHHAMAEMOH HAMH YCIORHO
3a cepy, LEHTP 3epKajia HMeeT «iMy» (KpHBMSHA II0BepX-
HOCTH MeHbINE}, B codeTdaH#H ¢ TBEPAOH CMONOH NOJHPOBAHHE
TAKOrO 3epxata OGLIMHO OKa3LIBAETCH Ha HAYAJILHOM 3Tale
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ouentb menpoctofi sagaueii. [loANpOBaNLHEK B UEHTPaIBHOM
NOJOKEHHH IEIVISETCs 33 SepKAaJO, JBHMKEHMS ero CTAHOBHAT-
51 NIENNABHEMHE, DTO CBA3AHO C TeM, UTO 33 BPemst ONHOIo NITPH-
X4 CMOJA He YCIIEBaerT TIPHCNOCOOHTHCA K HechepuUecKol mo-
BEPXEOCTH 3€PKaja, B Pe3yJbpTaTe Jero HeMHHYeMO BO3RHKAIGT
pasHble YCHJIMA CLENJeHHs cTek/Ja co cMoaof. [IpuMenenue
OBAJILHETY IYTPHXOB HeCKONLKO MEHAST K JYUIleMy TIONCHeHHe
Aejt, HO HeHaAMHOro.

B cBoe Bpems ORLIO NPEAJIONKEHO AOBOALEC addekTHBHROS
€peCTBO, NO3BOJAKILEE PESKO NIOBLICHTL PABHOMEPHOCTE X0J%a
noAupoBaiLHnKa B npouecce patotst [21). Ono zakmouaerca
B YMEHbIlleHHH JiHHeHHEIX PasMepoB OTACILHBIX (ACETOK MOJIK+
pOBalbHHKA 3& CUET ero CHelNMalpHON (GOPMOBKH C TIOMOIILIO
KakKOH-ubo pefKoll CHHTETHUEGCKOH TKaHH, HanpuaMep, KHCEeH,
TIONA ¥ T. A. Ha NPOrperoe 3epKaio HYXKHO TONOXKUTb KYCOR
CMOUYEHHOH B BOJE ¢ MBLIOM TKaHH H HDMXKATh DA3OTPeThM 10+
aupoBasibHHKOM, [Tocse MX ocTHBaHMA YAAJIHM (POPMOBOTHLIA
MartepHal, Temeps MOKHO 8aMETHTS, UTO HA TI0BEPXHOCTH HOJMH-
pOBANBHUKA NOMUMO OCHOBHHIX KPYNHMX KBalpaTKoB-hace-
TOK HOfBHAACh MeaKas cerb (acerox. Crenyer, oINako, oT-
METHTh, 9TO STHM NpHEMOM NPH H3TOTOBASHHH chepHyecKoro
3epKasa He CJe/lyeT 3JOyNoTpPefAATh. DT0 CBA3AHO C TeM, UTO
NONEPORAALHHEK TAKOIO BHAA OUCHL XOPOWIO yiansdeT paspy-
IIeHHBIA MaTOBEIH cAlof CTEKIa, HO ¢ TPYAOM PUBOINT K NOJY-
YeHHI0 TpaBWJILHOA chepaueckod mosepxHoctH, [Tostomy Ta-
KHM IIpHeMoM IleecooBpasHo Nob30BATLCA HA HAYAJBLHON CTa-
[ud padors, OTHOPMOBAB CeTh MENKUX KBaAPaTWKOB 4 1IaB
UM CBOCOJHO SaIUILTh B XOJle NONHPOBaHHA.

Xapakrep coBepluaeMplX JIOCHTE M ABMMEHHH IPH DOJH-
POBZHHM ILIOCKHX NOBEPXHOCTEH B INpHEUHNE TaKXe MaJo
OTIHYAETCA OT JBHKEHHH NDPU TOHKOM MaARQOBABHH: LNTPHX
ILeHTPATBHEIR H Re OYeHb NJAMHHsIA — He Gogee }/4 pagmyca
ckJeeHHoro OJIOKa Wil MOMUPOBAABHUKA B KaXKAYIO CTOPOHY;
JBHKEHHS NJABHEIE H HETODPOILTHBLIC.

Pasmeps! 3epKaia # HOMHPOBANBHUKA JIOGHTENSMH B KO-
JaBisomeM GOBIIHHCTBE ©Iy4aeB BHIOHPRAIOTCH PABHEIMH.
Eciin #e TOXXOMMTL K sromy 0oJee CTpPOro, To AYUIle B3ATE
uHble cooTHomennsi, OpHEHTHPOBOYHO MOXKHO CUHMTaTh, GTC
€CAH MOJEPOBAILANE HAXOAHTCA BRU3Y, TO €T0 AHAME1D MOMKET
OpiTh HegkoabKo Gosblue amamerpa Hafeaus — (1,1-+-1,25).
Ec/an nosupoBaibHRE CBEPXY, HAJ 3epKAJIOM, OTHOCHTE/bHEBI
JHAMETP HOJMPOBAJNLHHKA IOJIKEH OEITH HECKOIbKO YMENbIleR
0,9+1,0 amamerpa uszenus). B sTom caydae xpas 3eprans
MeHbIUe NOJBEPIKeHHl TAKOH HeHpuATHOHR omubke (opmu mo-
BEPXHOCTH, KaK «3aBalr Kpad,
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Cmony caenyer BoA0HpaTh HecKOJbEO (OJee TBepAVIO, deMm
9TO CJAEAYET C TOYKH 3PERud ONACHOCTH NOCANHTL Lapanun,
Kerard, napanyel Ha [JIOCKOM 3EPKAJC TEJCCKONA CHCOTEME
Hrulotona, paBHO Kak Ha BropyudHoM cueremmt Kaccerpesa,
Gonee CTpAIHE], 9eM Ha TWaBHOM 3epkane. OT4acTH 3TO CBA-
8aHO ¢ HECKOABLKO GGMBIIHMH IDOUSBOAUMBIME CBETONOTED AMH,
a Tak¥e €O 3IHAYATEJBHEIM CBETOPACCeHBAHNEM, BHOCHMbIM
uMH. A% NOARPOBAHMS IJIOCKOCTEH TPHMEHAINT OGhIMHLE
HIameuHEi  goauposaapluk (puc. 58), KBaApaTHKR KOTOPOrQ
TAKXKe PACTO/IaraloTesd HO OTHOLIGHHK) K HEHTPY OCHOBAHHA €
HaK/JeCHABIMH 3epKalaMH HeCHMMeTPHYHe. B cuay manoctn
JUHEHHLIX pASMEpPOB MIIOCKHX 3epKad, Goapllas AHArOHA b KO-
TOPHIX pefko NpesbiilaeT 80—100 MM, YacTo OKa3bIBAETCH BO3-
MOMHLIM PA3rpy3Ky KaK OCHOBaHHA, TakK H NoJHpoBaIbHHKA
YIPOCTHTL, HANPHMED, YKPENHB HX HAa KYCKE PE3HHH.

Korza nepBelfi sTap [OAMPOBAHHA 3aKaHYHBaercda H 3ep-
KaJlo NocTeneHHo Tpuobperaer KpacHseid poBHLE  Oaeck,
HYHKHO MepeHTH K KOHTPOJIO (GOPMBI HOJYYAIOMEHACs OlITH-
YeCKOl NOBEPXHOCTH ¢ HeJBI0 HNOJAYIeHUA 3a4aHHO reoMerpH-
yeckofi GopMLL ¢ HCOGXOAWMON TQUHOCTbIO, ITOMY BCGOpOCY A
noCcHsAlleHa CAEAYIONias Tvaasa.



r’7ABA 4

WCITBITAINME U JIOBOJKA
OITAYECKOV TIOBEPXHOCTH

§ 1. METOJI MCCJIENOBAHMSE BOIHYTHIX 3EPKAJ

TIponece HMCCMENOBAHKS ONTHUYECKOH HOBEPXHOCTH COCTOHT
B TOM, YTOOH OHEHUTH (POPMY NOBEPXHOCTH € Heiblc BhIPaloTKH
TAKHX PeXHMOB 00paloTKH, NpHMeHeHHE KOTOPHIX [PHBEIO
Ol K yMeHbIIeHHI0 BO3HHKIIAX TOrpenmHoctedi. 310 03HayaeT,
YTO HCTEITAHHE H NOBOAKA ONTHYECKOH [OBEPXHOCTH NPeACTaB-
Jager co0ol eAHHBIN 3aMKHYTHH nponecc. Ha puc. 61 uzobpa-
MeHa CTPYKTYpHad cxeMa, WIIOCTPHPYIOMas OCHOBHBIE STAIE
STOrC Npoecca,
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Puc 61. Crpyxrypuas cxeMa, HJAJIIOCTPEPYOIMAA OCHOBHBIE STaNbl
HPOH3BOACTBEHHOTO Npolecea

HauGosiee OTBeTCTBEHHOR YAaCTLIC TEJAECKONAa HABASETCH
raaBHee 3epkano. [1osToMy ¢ Hero Mu B HAYHEM PACCMOTPEHHE
STHX BONPOCOB.

[pexae Bcero o MerojaX mcubTaHuA. Buepsole Meron
KOBTPO/A (POPMBL BOTHYTO# ONTHUeCKOH MOBEPXHOCTH Ha cra-
JME HSFOTOBJAEHHA npeatoxma b 1856 r. Jleon Pyko. o
5TOTO ONTHXH-H3FOTOBHTENN HCOBITHIBAAU CBOH H3JAENHS 1O
aBeafaM, T. e. pafoTanu DoJblle Belenylo, NoJarasch Ha Cay-
YaBHyIO yIauy ¥ cBolo uHTyuuuo. [TostoMy H pesyawtar pa-
GOTEl BO MHOTHX CAYV4asX OKasBIBAJCA JAJCKHM OT JKEIaeMOro.

Heemorps Ha To 9TO TeHEeBOH METON M €ro MORH{pHKAILHH
ZOCTATOUHO HOAPGGHO ONMCAHBI BO MHOTHX H3JAHHAX, HO3BO-
Mo cefe elle pas OCTAHOBHTHCA HA HEKOTOPBIX MOMEHTaX erc
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IPAKTHYECKOTO HCIIOIH30BAHRA, LYTh €I0 32KT0UAETCS B TOM;
YTO TOUEHHLI MCTOUHHK c¢Bera § TOMeWaloT BOJH3H HeHIpa
KPHBH3HL chepRULCKOrG BOPHYTOrO 3epkana ! U Halmozaior
ero nsobpaxenne s', Kak 5To noKasaHo Ha puc. 62. Psjom-¢
nzofpameHdeM HCTOUHHKA YCTAHARAHBAIOT HENPOSpadgHblfi 3K~
paH C OCTPLIM KpaeM 2, DUIOCKOCTL KOTOPOTO MePHeHiHKY-
JIEPHa CITHUECKON OCH 2epKada. JTOT 3KPAH HOCHT HA3BanHE
nozeet  Dyro. Tlosanm pacriojiaraerea rias HaGMogazens Ta-
KiM ofpasoM, yroBbl NYYOK jyuell, OoTpas{eHHHIX OT 3epKana,
TIOJIHOCTHIO MOTAJAN B 3PAU0K.

Puc 62, Cxema xoutpoas GopME ONTHISCKOR IOBEPXHOCTH 10 MErofy
@yKo

[lpr BBeneHMH HENPO3pAYHOIO 3KpaHa B NYYOK CBETa,
(popMupYIOIME H30OpaKeHHE Ha NOBEPXHOCTH KOHTPOJIMpPYEs
MOTO 8epXana, ZO 3TOrC PABHOMEPHO OCBEMEHHON, BOZHHKALT
Menesan KapiKag, Nepenal OCBeleHHOCTH KOTOPOH cooTBereT-
ByeT TOTPEITHOCTH COOTBeTCTBYIOWLEH zo0umt. FlpH srom riaa
AKKOMOJMPYETCR HA TOBEPXHOCTE 3€pRasa Ecam nox no-
MECTHTL MEXAY HAealbHEM ChepHYSCKMM 2ePKaJoM H ero go-
KyCcOM, TO TeHeBasl KAPTHHA DasfeluTes Ha JiBe ofiacTu: Tem-
HYIO # CBETJIVIO, IPHUEM TepBad #3 BHX ITeDEMeiacTes B TOM
¥Ke HANpaBJieHHH, 4TO H HOX, BBOOHMBIH B OTPaXKeHHBIH OF
sepxasa KOHyc CBETOBHIX Jyuell. ECIH HOX BBOIUTCHA B KOHYC
ayuedl 3a doxycoM, TO HANDABJEHHE IBKKEHUS TeHH MeHsercs
Ha TPOTHBOMONOMKHOE, [aKoHeU, €CH KOCHYTLCH HOMOM Teo-
METPHYECKOTo (JOKYCA 3epkand, TO OHO JOKHO BHESANHO H
NOMHOCTLIO ToracHyfb B JefCTRUTENBHOCTH «TOUSHHEIH» HC-
OUHHK CBeTa IIPerCraBJsier co0ofl, KOHEYHO, XOTS H OdYeHb
MaMeHpKH, HO BNOJHE peanbHBI HCTOUHHEK, OGaagamomuil
nefcTBETENBHEIME pasMepamu. [lostroMy $poHT BOSHEL rac-
HET He MFHOBEHHO, @ 33 TO BpeMd, Koropoe Tpefyercd HOXKY,
yrofBl NIEPEKDHITL M300paXkeHHe HCTOUHHMKA cBera. Bcee zepxa-
JI0 OKa3bIBaercsd 3a/HTO TOAYTeHblo OTMETHM [ONYTHO, YTO
NAHHEH crocol, KPoMe Beero, oueHb yXoGeH /S OKOKYATENh-
HOrQ onpelesesHs (OKYCHOrO paccTONHHA 3epKana, Tak Kak
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B Npolecce OKOHUATeNbHON JOBOAKH 3epKaia NOJIOKeHHe [eHT-
pa KPUBH3HEL MOMKET H3MEHHTLhCA Ha HECKOJbKO MHMHAMET-
poB. Ecnm onpepenennas 30HA 3epKaja HMMEET KakKHe-NHGO
OTKJIOHEHUA (DOPME! CROEH TMOBEPXHOCTH OT cheprl, T. €. HMeer
CBOfl OTHUHEIN pajMyc KPMBH3HBI, TO NpPY TOMENICHHH HOXKA
- B ONPEJEJEHHOe NOJ0KEHAS HA
ONTHYECKOH OCH COOTBETCTBYIO-
juag 3osga racHer, KoneuHsi
Ppasvep HCTOUHHKA CBeTa U AHd-
paK[II/IOHHbIe ABJIeHHA, T[JiaB-
HEIM ofpasoM Ha Hoxe Dyko,
IPHBOAAT K TOMY, YTO TeHeBasd
KapTHHA TepseT CBOIO JETKOCTD,
HNOABASOTCA NoayTeHa. Dojee
CTPOro, UMEHHO TPaHuna [Moay-
TEHH MEeXAY CBETAOH W TeMHOH
. 06TaCTBI0 OJTHO3HAYHO COOTBET-
CTBYET NOAMKEHHIO HOXKA B
Puc. 63. TeHeBasd KapTHHA He- UEHTPE KPHBHSHBI STOf SOHEL.
KauecTBeHECTO SepKaaa Ha npaxruke, ocoGetino y
HAuYWHAIIEro JMIOGHTeNa, Ha
NOBEPXHOCTH BOTHYTOrO 3€PKATA MOMKET CYIIECTBOBATE MHOTQ
30H C pa3/HMYHEIMH pajuycaMHM M IEHTPaMH KDHBH3HHL (pHC.
63). Ecin norpeirdoctd  HMEIOT OCEBYIO CHMMETPHIO, TO 30HA,
npexcrapisioliagca 4YepHoH B IpaBofl NOJOBHHE TeHeBofl
KAPTHHH, OKa3BIBaeTCs CBeTJIOH B ee JeBOH HOMOBHHEE H Haofo-
por. O. JI. Makcyros [2] nmpuBen oueHb yjauHOe cpaBHEHHE
5TOTO SIRJIEHHA ¢ NO3WTHBHBIM M HeraTHBHEIM H300paXKeHMEM B
dororpaduu. Ecan mMpicieHHO paspesaTh TeHeBYIO KaprHHy [0
BEPTHKANLHOMY [Hamerpy (0 IHaMeTpy, napa/ienbHoMy
JIE3BHIC HOXKA), 4 BATeM CJAOKHTL 00 NIOJOBHHE! H PACCMATPH-
paThk HX «HA IIPOCBET», TO BMECTO TEHeBOH KAPTHHBI Mbl LOJHKHE!
YBHAETH OPHOJH3HTENHLHO MOHOTOHHO-TEMHBI IOMYKpPyr
IIpyu nepememeHkH Hoxka @YKo BIOAL ONTHUECKOH ocH
pasJiHYHEIE 30HEI KOHTPOJMPYeMOH INOBEPXHOCTH Cpasy Wi
nooyepenuo satedsiorcs. Murepmperaums sofofi  Temewofl
KAPTHHB OKa3HBAETCH HECJOXKHOH, ecid [pencraBurb cefe
HaOMIOAeMYI0 [IOBEPXHOCTL, Kak Obl OCBEUIeHHYIO KOCHIMH
JyyaMu, NPHYEM HCTOYHHK CBeTa Daclosaraercs ¢ NPOTHBO-
NeA0XKHOH CTOPOHE! BEBOJMMOTO B KOHYC CBeTa Kpad HOXa,
B stoM ciyuae XaparTepHHH TeHeBoH pesbed) NOBEPXHOCTH
NPABHNLHO OTPaMaeT € OTKJIOHeHHA OTHOCHTEAbHO cepbl
CpaBHeHHS!, B IEHTPE KPHBH3HBI KOTOPOH B JAHHBIH MOMEHT
Haxogurca HOXK Dyxo. Tak xax B mpolecce HUCCINOBAHHS
gepKa/a HOXK [epeMellaeTcs BAOAL ONTHUeCKOH OCH, TO H TeHE-
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BO} perbed MOBEPXHOCTH IIPHHEMAST PA3JKYHLIE OUepTAHHA
B 3aBHCUMOCTH OT NOJIOKEHHH Hoxa HauuHaoeMy Jwobure-
JI0 BAXKHO YCBOKTL, YUTO B o0mEeM c/yyae TeHEBAA KapTHHa He
Jaer afcoMIOTHLIX sHAUeHHH OTKA0HEHNH QOPMBEI KOHTPOJIHpYe-
MOY NOBEPXHOCTYM OT UATepecyeMol, a JHWL €€ HaMeHeHus
OTHOCHTEIBHG TeX 30H, KOTOPBIE B JAHHBIH MOMEHT 3an0JHeHb
IQJY TEHEID .

Kpome storo, TeHepas KapTHHa [aeT BO3MOKHOCTh CYAMTb
He 0 Beelt thopMe MOBepXHOCTH €Pasgy, a JHIIL B HAlPaBJISHUH,
neprneHjHKyAapHoM Kpovke Hoxa. O ApyroM mnalipasjienny,
napajelbHOM KPOMKE HOXKA, TeHeBasg KAPTHHA He Hecer Hy-
kakolt wHQopManuu. Ilo Mepe yaaneHust CedeHHs OT TOPH30H-
TaJbHOTO HANPABJEHMS YYBCTBHTEALHOCTL METOHAa IagaeT no
CHHYCORJANBLHOMY 34aKOHY, B DPe3yJbrarTe 4ero HDH MoGhIX
norpemroctsst GopMBl NOBEPXHOCTH BEPTHKANBHBIA JHaMeTp
TeHeBOH KAPTHHH (HOM PaciONOMKeld BEPTHKANDLHO) 3ATIOJNHEH
poBliofi MONYTeHbIO. 3TOT 3(PeKT HMEET CBOH TOMOMHTEAbHBIE
H OTpHIATEJbHBIE CTOPOHEL. Hamprmep, ecAu norpelndocTs
ONTHYECKOH MOBEPXHOCTH HMEIT HESOHAMBHYID CTPYKTYPY
HIH pPasTHYHYIO KDUBHSHY BO B2aHMHO MNePHCHAHKYJIAPHBIX
HAaIPaBACHHAX, TO B 3THX C/yYasX MeTOX MOMET 0KasaTbcs
HeTIPHMeHHMBIM, BO BCAKOM CAYyUae [IPH KaKOH-TO ONpelieileH-
HOH OpUEHTaluK 3ePKaja 110 OTHOINCHMIO K HOXY. K nosomu-
TeNBHOMY IOCTOMHCTBY METOJA MOMKHO OTHeCTH BOSMOMHOCTD
CO30AHUA HECKONLKUX Pa3sHoBMIHCCTEl C©XeM KONTPOJILHOTO
npubopa.

O I MakcyToB npefaowiua UelsH Pan yCOBepUIeHCTBORA-
Huli KJaccHuecKoro Metofa Dyko B KauecTBe MCTOUHHKA cBe-
T4 OKasajock TOpa3io yhobHee 6paTh He OCBEILEHHOE OTBEp-
CTHE, a Y3KYIO Wenb, TaK Kak Kaxias ee ToyKa Co3laer H3ob-
paeHnue OLHOH U TOM e GoPMEl 0 HA OJHUAKOBOM PACCTOAHHH
OT Homa. B pe3yapTare Mbl MMEEM OTPOMHBIR BHIKTPHILL B OCBe-
meHHoeTH HabmopaeMolf KapTHHBL, IIOCKOJALKY 4Yepes Iledb
NPOXOANT OOMBILE CBeTA, 9eM YEpes OTBePCTHE.

Hpyroe ycoBepIEHCTBOBAHHE HOCHT HAsSBAHUE <«TIePBOTO
MeTofla Wean 1 HuTH», CYTh €T0 COCTOUT B TOM, HTO NepeKpii-
THe Ha00paKeHHs LN OCYUIECTBAAETCA C MOMOUIBIO TOHKOH
MIETH, BMECTO TOTC 4ToObl TY XKe ONepALHI0 IIPOHIBOJUThL C
froMoLipio HoyKa., XOTS COHepH2HHE TEHEBOTO METOAA OCTACTCH
NpeXHHAM, BHEIIHHE BHA TEHEBOH KAPTHHBI OK43BIBaercd cy-
recteenno apyrum (puc. 64). Ona tpencraBaserca B caefyo-
11eM BHYE. 3CHREI, B LICHTPAX KPHBH3HbBI KOTOPRX HaXOJHTCA B
naHEER MOMEHT HHTh, KEXKYTCH TEMHEIMU, KPOME TOTO, aHa-
JOTHYHO METOLY HCIBITAHMS ¢ HOXOM, AMaMeTp TeHesofl kKap-
THHBE, BAPAANETBHBE HATH, AT POBHOH HoAyTenbio. B sTom

-109



HanpaB/eHHd TeHeBas KapTHHA' TAKKe HHKAKOH HHGOPMAIHH
Be HeceT. Bce OCTANLHOE IoJle  3epKaja OCTaeTesl CBETJIBIM.
Tlo cpapHeHHIO ¢ KJACCHYECKHM 3TOT MeTof 0COGEHHO BBIHTDHI-
BA&T OPH HCCNSIOBAHHH 3epKas, GopMa MOBEPXHOCTH KOTOPHIX
CYINECTREHHO OTJAndaetcsl or cdepsl. ITo CBA3AHO ¢ TEM, UTO
MOCKOJIbKY TEHEBAS KApTHHA B NpUHNMNe ofaanaer oceBoi

Puc, 64 TeHeBHe KAPTUHB, NOJYUEHHBIE ¢METOJOM HUTH»: @ — HHUThH
B (OKyCe 30mL, cpaBHuTebHO GaH3KOH K mewTpy 3sepkana (0,6 ero
pagEyca), 6 — HuTh B Gonee jakexoit some (0,7 paguyca), 8 — HHTB
B sone 0,8 paxuyca

CUMMETpHER, TOSBIAeTCs BOSMOXKHOCTL 00Jiee YBePeHHo yeTa-
HOBUTL HHTH B IIEHTPE KPUBH3HLL HCCIEAY MO 30HBL.

EciH HHTh HECKOABKO CMECTHTh BJO/Ab ONTHYECKOR OCH
OTHOCHTENBHO (BOKaNBHOM NJICCKOCTH, 8 3aTeM CABHHYTH B Iep-
NenJUKyAAPHEOM HANPaBJeHHH, B TO 3e BPEMsA OCTaB/fs ee B
MygKe OTPaXKEHHSIX OT 3epKaa Jyueft, T0 B clIyyae Hieab-
HOTO CepHUECKOro 3epkana ¢opMa TeHH HWTH ocraercf mpa-
Mmoil munuel. Jlofoe ee HCKPUBAEHHE B TY WIH APYIYIO CTO-
pORY YKameT Ha Ha/JdYyHe ONPEAe/ieHHOW NOIPeIHHoCTH Ho-
BEPXHOCTH 3epKaja. [IpoBeleHHbIe HCCAENOBAHHA IOKashl-
BAlOT, YTO B CJyYae MaJEIX CABHIOB HHTH C QNTHUECKOH ocH [
IOCTATOYHOTO YIAJEHHS €¢ OT NOJIOMKEHHS LEeHTpPA KDHUBH3HEL
medTpadbHON 30HBL (JOPMA HHTH HE[OCPEICTBEHHO BOCTPOMS:
BOAHT B3aBHCHMOCTD (DOKYCHOTO DACCTOAHHS HEKOTOPOH 20HR
sepKajia oT paauyca 9Toh s0ue. Ha puc 65 nokasad Bua TeHe:
BOH KapTHHHL (IPH HCHBITAHHM 3epKaja STHM TakK HashIBAEMEIM
$BTOPBIM MeTOAOM IIeJH H HHTH» CJI&,H.yeT OTMETHTE, 4TO fapt
HCIILITAHUA 3€PKasa «BTOPHIM METOHOM» HCCJAeLyercs He Bes
MOBEPXHOCTE 3€PKaJa, a JHib KOJAbLEBAA 30Hd, pasMepsl Ko
TOPOH ONPEleyIIoTes BHEIIHMM AHAMETDOM 3epKala H HEKOTO
POl ORPYXKHOCTDIO ¢ PAHYCOM, PABHBIM PACCTOSHHIO OT LEHTP:
sepKana A0 TOUKY TIePeceyeHys TeHY HHTH ¢ TOPH3OHTAJBHEIN
IuamerpoM 2eprana. Haubojlee onTHMaJbHOE 3HAYEHHE ITOIM
panuyca KoseGyercs B mpefienax or 1/6 mo 1/8 xuamerpa sep
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Kana, Ilpu pacnonoxenuu HHTH Ha GOJIBINEM DACCTOSHHYU OT
ONTHYECKOH OCH HAYWHAET CKASHIBATHCA HEJMHEHHOCTDL 34BH-~
CAMOCTH OPMBL TeHH HUTH oT (OPMEI IIOBEPXHOCTH 3epKana,
le{ MeHbIIEM PacCTOAHMH MalaeT YYBCTBHTOABHOCTL METOIA.

Tlo mpoctoTe ycTpolcTBA U CXeMHOH peasusallid MeTOZ,
DyKo 3aHAMAET 0COGOE NOJOKEHHE CPell APYTHX ONTHYECKHX

Puc. 65. ®opma TeHH HUTH, HEMOCPEACTBERHO BOCHP OHSBOAAILAN (BOPMY
HeeaeayeMoll MOBEPXHOCTH

MerofoB. OIHHM H3 OCHOBHEIX €rg JIOCTOHHCTB SIBJAETCH BRE-
coKana TodHocrb, M. J. MaKcyToB yienus sTOMY BONIpOCY He-
MaJo mMecTa B cBoel Monorpaduu [2]. On npegnaraer caenyto-
Iy} OUEHKY BOSMOKHOCTH TEHEBOTO METOJA B CMBICAE €ro

HpE,IEEJIbHOﬁ YYBCTBHTEJLHOCTH. Oia cocraBJsAeT Ha OTpaxarn-
o A
liled TOBEPXHOCTH 3epKaJja BeMHUHHY [TODAJTKA ARSI

“4TO COOTBETCTBYET JedopMallkld BOAHOBOTO (poHTa % ‘e -5%
' Camo cooi PasyMeercs, CTOMb BEICOKAS UYBCTBHTENLHOCTE
APOABJAETCA ML OpH cOOMIONCHUK pana yoaosufl. [lpesne
BCETO OHA 3aBHCHT OF CTeNeHM NepeKphITHA NHPPAKITHOHHON
rpaHuls  H3ohpaxenusa edH HoxoM ODyro. Ceeramascd
ek B TeHeROM Npuope AQMMEHA HMETh TCUHO OPSMOJHHEH-
HYIO rpaHuuy. Jlio0ble ee HePOBHOCTH, a4 TaKxXe 3a3yOpHHEI,
HeMpsAMOJNIHHEHOCTE CaMOoro JiesBHA HoXka DYKO NpHBOMAT K
TOMY, HTO Ja)Ke IPH ONTHMAaAbHBIX YCAOBHAX MNEpPexpHITHA

11



YMeHsIIaeTcsl KOHTPAacT TEHEBOHW KAPTHHBI H COOTBEICTBEHHO
nazaer uYyBCTBHTENLHOCTE MeTofa. ONTHMaJbHEIE YCAOBMS
OCpeKpLITHA HACTYIAIOT TOTA2, KOrja Je3BHe HOKA YCTaHoBJ/e-
1O CTPOTC NAPaJIISIbHO TPAHUILE H300paKeHHs IeMH, IpHYeM
3AECh HMEeTCsl B BHAY €ro IPOCTPAHCTBEHHAA OPUCHTALNR,

HanGoapiylc TyBCTBHTENBLHOCTE MeTa IpHOOperaer mpH
HCOOML30BAHMH  JOCTATOYHO Y3KHX IRened, CPaBHHMEIX TIC
pasMepy co CTPYKTYPOH JH(pPakUMOHHOTO H300paMeHusd,
B sToM cayuac WKOHTpACT TeHEBOH KAPTHHBI TOAYYAeTCs MAaK-
CHMAJIbHBIM, Heoﬁxaamaﬂ INHPUHA LeJR CBA3gHa C JHaMerT-
POM 3eDKana H ero pajiycoM KpHBH3HEI H, ¢ YUCTOM CIIEKTPAJIL-
HOH UYBCTBHTEJALHOCTH FJasa, MoweT ObTb HaljeHa no Qop-
My ae

6=4,830 1, (70)

rae D — puamerp sepKaia, ¥ — PajiHyC KPHBU3HHE 3epKana.

Jenats ek ellle ¥Xe He HMEET CMBICAA, TaK KAK B 3TOM
cayuae OGyleT HaGmmAaThes JIMWL NaleHHEe OCBRIEHHOCTH
TeHeBOH KapTHHE., MsTOTOBHTL TaKyio Wb H IPOKOHTPOJE-
pOBATh TOJIYUEHHBIH pasMep B JIOOHTENBCKHX YCJAOBUAX He-
npocro, OBHYHO HENJOXUX pe3YJbTATOBR MOMHO M0BHTHCH,
eCli Ha KyCOYKe afMHHHPOBAHHOIO CTEK/A aKKYPATHO CRe-
JaTh TOHKYIO LAPANHHY Je3BHCM OCTPOCTTOYCHHOHA OGpHYBLL,
OueHHTE NOJYUeHHLIH pasMep MOXEHO Ha JOOGOM MHKPOCKOIE,
cHafKeHHOM OKYJApHBM MHEpoMeTpoM. HeoOxozmmo, urobel
MHEKpOMeTp OblJ TpafiyHPOBAH B CQOTEETCTBHH ¢ ONTHYECKOH
cuaol MUKpPOOOBEKTHBA, TAK KaK cam 0[O cefle OKyaspubif
MHUKPOMETD H3MEPHT He NIHPHHY INeaH, & JHIb IIHPHHY ee
Hzo0paxenys. LCAd Uieib OK2XKEIcs WIMpe pasMepa Znpbpak-
LHOHHOH CTPYKTYPH ee u300pazeHus, TO NpeledbHas 4yB-
CTBUTEILHOCT TEHRROTO METOAA HECKOARKe crmKaercs. B cBs-
3¢ ¢ TeM, uTO Au(ppakUHOEHas TpaHpua usobparmenra Godee
IUHPOKHX Ieqell He MeHser CBOETo XapaKTepa, BMeCTO HCTOY-
HHKA CBETA B BHMJAE OTBEPCTHA WM Y3KOH INEJIH HCHO/IBIYIOT
BCTOMHUK, NpeAcTaBiglomnli co0ofi paBHOMEPHO OCBElleHHBIN
TaK HaskIBaeMHH «HOJIYGECKOHEUHEH APAMOYroJbHUK», Pa-
3YMeeTcs, Ha NPAaKTHKE HCOOABSYETCH MPAMOYTOJRHHE KOHEeY-
HOH AJHHBI, C TOH JHUIb pasHUUeH, yTo OHA (IJHHA) OOLIYHO
npepblLiaeT BeduuMHy O npubAH3HTENBHO B THCAYY pas.
HasoBem pasMep OpAMOYTOJNbHHKA, NapalfelbHB KpOMKe
Ho#a, BeicoTol, OHa BEIGHpAeTCs TAKOH e, KaK JHHA 1eay
B KaaccHueckom meroie ®yko. Brlcora mpAMOYTONLHREA onpe-
JeSeTesT pasMepoM TAK HA3hIBAEMO[ Y30OMJaHaTHUeCKoH 00-
JiaCTH H300pAMKEHHs, BOJHOBLE afeppall B KOTOPOH He mpe-
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BRIINAIOT HeKOTOPOro 3ajaliHOro mnpefesa, B JaHHOM caydae
kpurepus Panes He paasasick B noapo6HOCTH, YKAXKeM JHINL,
YTO NOUYCTHMEI pasmep OPAMOYroAbHKKA (WM Heau), oco-
GeHHO 27151 CBETOCHJBIBIX 3e€pKaJj, He AoKeH nmpepslliath 1 ..,
1,5 MM

Buillie yze TOROPHIOCH O BaXKHOCTH CTPOrOH CpHEHTAIHE
ey W HOXA HapaailensHo Apyr opyry. HeofxoammocTeb Ta-
KO JOCTATOYHO CAOMKHOH B Pealiu3allid NPOUSAYDH OTHANAeT,
€cJI¥ BOCIIONb30UBATECA YCIPOHCTBOM, H30GpDaMMeHHBIM HA DHC.
66. Tlo Mepe nepeABHKeHHA yeTpoficTBa ¢ HOMoM PyKo BBepX
vzobpamenye (s} TNPOTSIKENHOTO WCTGURUKA (S) craioBuTCs
Bcé yiKe, H B Ipejene BOSHHKAET TEHEBad KAPTHHR HOBEPX-
HOCTH HCCTeRyeMOTO 3eprana

fr 23 4

=

Puc 66. Crema yeTpoiicTBa ANs KCHTpOAS me MeToRy Hoxma Pyko:
I — namna, 2, § -~ oceeruTenBHAs CHCTeMZ, 4 ~— 3€PKAJI0, 5 — HOXK
Pyko

Ecau ieab 1 ee u3oBpakenne 1aneKko OTCTOSAT APYT OT LPy-
ra, To 3o0pa:KeHHE WIeHH OKASHBAETCS HCHOPUeHHBM abep-
PalMAMHE KoMa W aCTHTMATH3M, W TOrA3 aHadH3 HOTpeinnocTel
TEHEBOH KaPTHHB CTAHOBWTCH 3aTpyArHTeInHEIM, IlosTomy
HYXHO CTPeMHTBCH K TOMY, UTOORI IO BO3MOMCHOCTH CONH3HTH
HCTOYPHK cBeta M ero usobpamenne. Jlonyck Ha cumellende
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Tadnrua 16

D, 24y, um Dy 24y, MM
1:2 0,6 1:6 15
1.3 1,9 1.8 36
1:4 4,5 1:10 71
1:5 9 1:15 240

HCTOWHWKA CBETa [EPNeHJHKYJAPHO ONTHYECKOH ocH A,
MOXKHO ONEHHKTH ¢ NOMOIIBI0 (hOPMyJaBbl, NPHBEACHHOH B KHHTE
. T. Ilypsesa [18],

A, < 256 5, (71)

rae A==D/f' — orHOCHTENLHOE OTBEPCTHE 3epKanad, { — nomyc-
THMas JehopMalus BOJHOBOTO (POHTa,
ITycTe Ham UPEACTOHT HCC/AEAOBATH ZEPKalI0 JAUAMETPOM

. D
300 MM H CBETOCHJIOH ?7:1:4 H3 UeHTpa KPHUBH3HEL 3aja-
JHMCS TOUHOCTBIO ONpefenenus AedopMalii BOJHOBOTO (pouTa
l<7ii, rae A=0,b50 mrM. Torza Jonyck Ha cMemedpe To-

TeYHOTO HMCTOUHMKA CBETA NEPHeHIHKYJISPHO OUTHUECKOH ocH
BOJM3K LEHTPa KPHBH3HBI Gyper A,~2 mm. COOTBETCTBEHHO
MaKcHMANLHOE PacCTOAHHe MemXkJy HCTOYHHKOM CBETA H €ro
H3oGpamennem GyAeT paBHO yaBoeHHoMY sHauenuio A, . Cocra-
puM T1aba, 16 npenesbHEIX 3HaYeHHH 2A1; B 34BHCHMOCTH OT
OTHOCHTENBEOTO OTBEPCTHH sepKana, Kaxk BHAHO H3 TaGiums,
MpM KOHTPOJE CBETOCHJIBHEIX 3€DKaJ JONYCTHMBI JHIIL OYEHB
iefo/bIIEe PACCTOSTHUST MEXY HCTOUHHKOM CBeTa H ero usob-
paMEeHHEM.

EcaH BCIOMHHTB, 4TO MerTojoM Pyxo HeBOZMOKHO ofHZ-
DY#HTh acTHTMATH3M, OfHa H3 OCEH CHMMETPHH KOTOPOro pac-
NOA0MKEHA [apalieNbHO JIE3BHIO HOXKA, TO OKASHIBACTCH BO3-
MOMHBIM HCTICIL30BATE 9TC BaKHOE CBOACTBO B OYeHs HHTEpec-
HOH cxeMe KOHTPOJIA, Pl B KAueCTBE CBETORSMHTEAbHOTO YA
NpUMEHAIOTCS PasfeHTeIbHEH KYOUK WM 0/10CKONAPaIeIb-
Has ToAynpoapauHad niacTuHKka (puc. 67). [lpu raxo# xou-
CTPYKIHH K4K HCTOUHMK CBeTa, TaK M ero nsobpaxenne Ha-
XOAsTCA HA OjHON omruveckol ocH. K comaneHwHio, [pH 3T0M
Hen36eRHo BBOIMTCA 3HAYUTEABLHBIE XpOMaTHIM H300paKeHus,
TlosroMy pexoMeHIyeTcs B ONTHYECKOH CXeMe HCIIO/Ib30BATE



CHHe-3e/eHBH CBCTODUALTD, NOBHIUAILHHA KOHTPACTHOCTDL Te-
HeBOH KapTHHEI.

Jlio6uTens HPH KOHCTPYHPOBAHHH CBOEFO TeHeROTO npufopa
HOM3KeH 0693aTeNbHo Mo3afoTHTRCA ¢ TOM, YTOOB TJas HadJao-
Aajl TEHeBYIO KapTHHY B YCJAOBHAX BLICOKOH KOHTPACTHOH 4yB-
ctBuTenbHocTH. EcaM  ocBemeHBOCTL TeHeBOH KapTHHBE HA
CEeTYaTKe FJId3a OKaxercs HelOCTATOYHOR, TC MOMHO IIpPOCTO
He 2aMeTuTh OTJeAbHLIE [OTPEellHoCTH INoBepxHocTH. llpu

' N

Pue. 57, Cxema Tenesore npu0opa JIR KOHTPOJIA HA ONTHUECKOH ocH
cHeremel: | — 3eprano, 2 — cBeTONEJHTENb, J — MCTOUHMK CBeTa,
4 — ok Pyko

HUCOOAB30BAHHHE B Ka4YeCcTBE HCTOYHHKA CBeTa KHHOHPOEKU,HOH-
HBIX WJH T4J0TEHEBIX JaMB OCBEUIEHHOCTh TEHEBOH KAapPTHIILI
NpH HCCIEIOBAHHH  OJHHOYHOTO IIOJHPOBAHHOTO 3epKaa
oBbIuHO GLIBAET BIIOJHE EOCTATOUHON B NO3BOAAET IPOH3BOAUTE
HCHBITAHHS B2€pKana Jlake JHeM NOpY OUBHbL Y3KHX IHeIAX
¢aubpakuyoaHoiy mupaHs. Ilpu wpporax mensx («moty-
GecKOHeUHB» NPAMOYTOABHAK) HHODAA I[IPHXOAHTCA NpHMe-
HATH HeHTpalbHE GuABTP, 4TOCEL 0CNABMTL CBETOBOH NOTOK
¥ 3aMUTHTH Va3 OT nhepeyromienus. KoHTpoIbHHE CXemMml,
cOfepxAaIlHe ABe NOJHPOBAHHER HOBEPXHOCTH, TPeOYIOT HpH-
MeHEHHs! HCTOUHHKOB CBETA NOBLIMIEHHOH APKOCTH, HanpuMep,
JyTOBBX JIAMI BBEICOKOTO # CBEPXBBICOKOrQ HABACHHS MM
cHeHaABLUEIX CXeM NOLCBETKE,

CyuectsyeT 6odploe pasHoobpasde BAPUAHTOBR KOHCTPYK-
THBHOTO HCMOJHEHHS TeHesoro mpubopa. MBI npuBeieM JHINL
Iea 43 Hux OHH ¢ yeneXoM MOTYT ObITh H3TOTOBJEHEHI JIOOHTE-
JaME H o0ecAeyuTh TpebyeMyid 4YBCTBHUTEILHOCTh TEHEBOI0
Meroga llpy cosfaHuy UePBOrc 32 OCHOBY B3STa KOHCTPYKIHS
Aganpoexropa «CseT», OAHAKO MOXKHO HCIIOIB30BATh APYTOH
nopobnoro thoa. lratoeifi 06BeKTHE BHIHMMAeTCd H HA erg
MeCcTo YCTAHABJAHBACTCA tHepes [NepexofHOoe KOJALIe Caabhi
MUK pOOOBEKTHB OT MEKPOCKOTA, HMEIOUTHE yBeanuenne 8—10%
u aneprypy 0,2...0,3 (9T ZaHHEle HamHCAHEI Ha Kopmnyce
oGbekTHBa), «TOUCUHHIY HCTOYHHK -— [€Jib, NPOPe3aHHas Ha
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KYCKe MEeTaJ/IMUecKoH (POJIbTH,— 3aKpellsieH B OYCTOH paMKe
1/1A JHANOBMTHBA H BCTABJCH B COOTBETCTBYIOW{EC [IOCANOUHOE
rite3no. Fla Kopnyc MHEPoOOHEKTHEA HAZEBAIOTCS OLPAaBKa, B
KOTOPOH YCTAHOBJIEHO MalleHbKoe ILI0CKoe sepKaso. OnTHuec-
kad cXema npuGopa npyeefena ka puc, 68, Bremnnii Kpal nmoc-
KOro 3epKaja purtossier GyHKnuy noxa Oyko. B cnyuae Heos-
XOJAHMOCTH Ha BYYJIKE MOXKET GhiTh 3aKPEMieHa PaMKa C HETLIO,

Pue 68 Cxema remepore npubopa ¢ nA0CKHM 3epraloM’ | — 3eprano,
2 — uJockce sepxafio, § — MHKDPOoGBEeKTHE, 4 — cBeToHABTP, § —
«TOUCYHLIH® MCTQUHHK CBeTd, § — OCBETHTEAbHAA CHCTEMA

OnTdveckas OCBETHTENBHAS CHCTEMA, COCTOALAS H3 ABYX
NJOCKOBHIIVKJLIX JAH3 M pediexTopa, AOCTATOMHO DaBHO-
MepHO MOLCBEUHBAET LIEAb N0 Beell ee IJHHE, PaBHOH OKoJO
10 mm, u mwupunol nopazka 0,1 mmM. MHKDPOOOLEKTHB CTPOHT
ee uzobpaxkenue B HeNOCPeNCTReHHON OAN3OCTH 0T HAKJIOHROTO
HJIOCKOTO 3€PKaja, B PesyJ/IbTaTe Yero OMMOKH ero NOBEPXHO-
CTH NPaKTHYECKH He BJAHAICT Ha BHJ TEHEBOH KAPTHHHEL HCcse-
AyeMoro 3epkasia. IIpH TakoMm MeTOAE HCHBITAHHA B KauecTBe
#TOUEUHOTO» HCTOUHHKA HCIIOJL3YeTCS HE caMa 1LIeab, a ee
neficTaUTeNbHOE H3o0pakeHne, Kak OBl TOOBEIIEHHOE B BO3ALY-
%e, Gesid Pacerofiue OT OMOPHOTO TOPUA MAKPOOOLCKTNBA AO
ey, 3aKpensieHnoll B pamke A1 AHANOIUTHBA (padouee
paccrosinne), cocrapader 147 mu, TO pasmepnl H300paxeHwus
e MOXKHO CPagy OUpeeadTh uepes YBeJHUeHHe MHKPOoOLeK-
THBa. B KoHKperHoM cayuae oHu npx 10-KpaTtHoM o0bexrHse
cocrasiawT: gauaa 1 MM, mwupura 0,01 vm. CoBepuieHHO o«
HATHO, YTO H3MeneHde B HeGOMBNIAX Npejenax pabouero pac-
CTOAHHA DPHBEET COOTBETCTBEHHO K HPOHOPUHOHAJIBHOMY KH3-
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MeHeHmIO MacuTaba u3obpameHHa. DT0 MOMKHO HCIOJIB30BAThH
oA TosayueHHA TpefyeMofl IIEPHHBL «TOUEYHOTO» HCTOUHEKA.
Crnegyer OpeAyNpPEAWTb HHTATeNs, UTO HHOTJA BCTPeual TCH
MEKPOOOLEKTHBEl € HHBIM pafiouum paccrosHueM -— Ao 200 ...
250 My, AJ5 KOTOPOI'O ¥ IPHBEACHC VBeJHYeHHe, HaHeceHHOe
ua gopuyce. [Tosromy pabouee paccrosHue AYUINE ONPEILNHTE
DKCIIPUMEHTAJBbHO MyTEM H3MepeHHs NeHCTBHTEIbHOH JIHHEL
H300paKeHHA IHENH.

OntvuecKas cxeMa ¢ MHKPOOOBEKTHBOM H IJIOCKHM 3epKa-
J0M yzofHa ellle TeM, 4TO IO3BOJsET OUeHb MPOCTO AOOHThCA
NpOCTPAHCTEEHHOH NapaJ/ieneHOCTH H30Gpaken s Wead BHell-
HeMY Kpaio NJI0CKOro sepraa, HelicteHre/bHO, MPH BPALICHHH
OGLEKTHBA BOKPYT' ero ONTHUECKOfl OCH COBMECTHO € IJJOCKHM
seprajgoM N300pakeHMe WEMH TaKKe COBEPIUAET BpallaTelb-
HOE EBIDKEHHe B IIOCKOCTH, B KOTOpOf JIGKHT HOX PyRo.
B paumnom caydae curyauus cxojHa ¢ ToH, KOTopasg MOMKeT
BOBHHKHYTDL LIPH HAKJ/IOHE OJHOH paMKH CO Ieablo. Tem He Me-
Hee B Npef/IOKeHHOM BapHaHTE HYMKHOTO pesy/hTaTa yjaercd
LOCTHPHYTR TOPA3j0 Tpolle H YBepeHHEe,

G5

Prc 69. O6muit BuA MprOOPA AN KOHTPOJA [0 «METOAY HOXa PyKo»

Ecan fIOBEPXHOCTL HCHOBITYCMOIO 3€pKaJa €lle COXpaHHer
OCTATKYH MAaTOBCCTH, TO HeﬂOCpe,’lCTBEHHbIl‘:I [IOHCK H306pa}K6HIf[ﬂ
medd MOXKET OKa3aThbCAd CAHLOIKOM YTOMHUTEABHEIM AJIA MOC/e-
AyIOIero ataljisa TeHEBOH KapTHHBL. HO.'-)TOMY BO3MOXHQCTB
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ORICTPOTO CBeMa PaMKH €O INEAbK TO3BOJAAET HPOH3BOAHThH
MOHCK NHOJIOKEHHS CBETOBOTO «¢34f4UHKa® B YCJIOBHSX BHCOKOM
OCBEIEHHOCTH CETUATKH T1a3d, 4TO fABJAETCS OYCHb BAKHEIM
elle H 17 JHSBHHIX HabGaofeHHH.

Hpyroft sapuanT npudopa AAA KOHTPOJAA 00 METOAY HOXKA
©yKo Tokasan Ha pHc. 69. B KauecTBe «ToUEYHOrO» HCTOUHMKA
ceera 3Jech MCNOAB3YeTcs YCTPOHCTRO, H3o6parentoe HA
puc. 66 PaccrofHHA MemLy ONTHYISCKHME 3JeMEHTaMH KOH-
CTPYKIHH NpHOoPa HOMRKHEL OLTE NOACOpaHH TaKHM 00pasoM,
yToDbl TET0 Hakala JaMibl HPOEKTHPOBAIOCH OCBETHTSMbHOH
CHCTEMO# B MADCKOCTH NPOTAMEHHOTC HCTOYHHKA.

30 BCex cAYUATX «TOYEUHHH» HCTOUHHK CBETA JOJLKeN HMETh
BO3MOXHOCTE NJIABHO HepeMeliaThcd B HPOCTPAHCTBE I10 TpeM
B3aHMHO MepPNeHAHKYISAPHEIM HanDaBJIeHHAM, YTO JOCTHTAeT-
c5i TpHMEHEHNEeM MAKDOMETPUYECKHX BHETOB, UPHYEM B OJHOM
B3 HAUPABJEHUHA — BJOJ/b OITHYECKOH OCH 3epKafia — HeoG-
XOJHMO HCIIOJB30BATh OTCUETHOE YCTPOHCTBO C COOTBETCTBYIO-
el HeHok gefends (oM. TadA. 2). B moGHTeRBCKRX yCJOBHAX
oueHb YacTo I 3ITHX Ienell HCHoAbsyeTcd HHIMKATOP daco-
BOrO THIA.

Yeranoska A HCCJASIOBaHHS 3epKajd JOMKHA pacrnona-
rarbes Ha coamHoll yeToliunpoft onope, NOTOMY 4TO B HPOTHB-
HOM cCJyuae LensOeXkHbie puOpallHH Je3BMA HOXKA WIH HHTH
OTHOCHTEMbHO H30GpAXCHHA MEMH AeIal0T Hal/oneHns CToab
YTOMHTEILHEIME M HETOUHBIMH, 4TO O KA4KOH-7u00 BHICOKOH
UyBCTBHTENBHCCTH TEHEBOTO METOZ# NOBOPHTH YiKe He NPHXO-
MHUTCH.

YpesnblualiHo CHJIBHO Ha OTYETIMBYIO BHIKMOCTE TeHEBOMH
KAPTHHBL BAREIT TYPOyJeHTHBIE IOTOKH BO3IyXa B [OMElle-
HuKM. MoHlHEEe KOHBEKIHOHHEE NOTOKH GoJbIIeH 4acThid BO3-
HHKAIOT OT OAH3KO PaCONOMEEHHEIX OTONUTEALHEIX YCTPOHCTB,
OT LJI0XO 3AKPHITOr0 OKHA HJH JBePH, 0cO0SHHO B 3HMHEE Bpe-
Ms. B HeKoTOpHIX cAydasx ODH MCCASIOBaHHH KPYIHBEIX 3ep-
Kad, HMEIOTHX M0 HeoOXOAHMOCTH GOJILLION PaiuyC KPHUBH3HEI,
fLipaer TPYAHD NOZOOpaTh B JOMAIUEHX YCAOBHAX TOMEIe-
iue, B Koropew MOXHO Ceiio Onl ofecneyuth BHICOKYIO OBHO-
pOZHOCT BO34yXd Ha Iyt Jyuelt. Tak, UpH HCCHeAOBAHHH
600-MHJIIHMETI0BOTO 3€pKaJia aBTOPY INPHXOIMNOCE CAMOMY
BMeCTe C TEHEeBhM TPHOOPOM HAXOAMTHCA B OJHOM HOMEHICHHH,
A 2ePKAT0 YCTAHABJAHBATE B Kopujope, B stoM cayuae uz-za
CHABHBIX KOHBEKLUHOHHRIX HOTOKOB HA 3€pPKaje DerucIpupo-
BaJaCk KapTHHa «DeTyIux TeHell», He HMEHONIas HHYEro 00-
IHEFO ¢ PeahHBIM HCKaykeHHeM QOPMBl ONTHYECKOH NOBEPXHO-
etH. Jnsi ux yerpaHerus IPHXOAMAOCE H3OMHPOBATh 0T OCTaNb-
Holl Macchl Boszllyxa paloyee DPOCTPAHCTBO OT 3epKaka o
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TEHEBOTO NPHOOPA, LA YEer0 HA PAJb IPOBOMOKH, HATHHY-
TOH MeMAY HHMH, HaKHABIBAJHCH JHCTB raserHoll 6yMari.
Typ6y/edTHele NOTOKH, KPOME TOTO, MOI'YT BOSHHKATh EIIE OT
MOIIHOH JiaMripl TeHeBOro puéopa W oT NPHCYTCTBHA CaMoro
HabmonarTesa.

Pue. 70 HcnslTaTeabyaa paMka 3epkana

Tlepen Tem Kak mepefiTH K HCHBITAHHIC 3epKana, HYXKHO
no3a6oTHTECS 06 €ro YIAuHOM PAclOJIONEHHH B KOHTDOJBHOH
cxeme. 3eprasa HeBOABIIMX M CPeAHMX Pa3MepoB yAo0HO pas-
MelllaTh HAa MCHBITATENbHOH paMmye, xakK ToKasaHo Ha puc. 70.
Pamka mMoxweT GbITh BhINOJIHEHA M3 JepeBa HJH METalJIHYeCKHX
yroaxos. [Jlast yBeNHUeHUA YCTOHYMBOCTH 3aiHHe Oonopusbie
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Pyuc, 71, Cxema HCIBITAHHs 3eDKala Ha peMHe: [ — TeHeBol mpmbop,
2 — 3epxadao, 4 — TOANEPXKEBAWMHE peMenb

HOMKKH Jydlle BEIHECTH HeCKOJLKC Hasad. Bpaiewnem nepeg-
Hefl onopsi AoOMBAIOTCA NPeIBAPHUTENBHOH IpyGoil opueHTa-
[AH ONTHYECKoH OCH 3epKasia B HAPABICHHH HA HOXK WJIH HHTh
Tenesoro npuGopa

KpynHrle sepkana Jyqiie OOJBeMIMBATL Ha IIPOYHOM. peM-
He, IHDHHA KOTOPOrO NPHG/IH3HTENBHO COOTBETCTBYET TOJ-
mune sepkasia (puc. 71). B sToM cayuae yzaercs Sonee pas-
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HOMEDHO PACHPEACIHTh HarpPysKH, ACHCTBYIOIIHE B TOJICTOH
macce crTekaa. McenmbraTensuelli credn ¢ seprajtoM noMemaercs
Ha BHCOTe OKoJIO 1 M OT noja, KoBTpoaupyemoe 3epKano CBO-
efi 3ajmefi HOBEPXHOCTBIC KacaACICA TPEX HANDABATIOUWNUX
BHHTOR ¢ HAKJAeCHHNBIMH Ha HX 'OJIOBKH KYCOUKaMHM KOKH HAH
NJIOTHEIMH DPesHHOBRME HpoKJajkaMmu. OHH TO3BOJIAIOT OCY-
HIECTBUTE HpeiBapHTEALHYIO OPHEHTALUK) 3epKaja H B Aadb-
HeffileM CHJALHO YIPOCTHTB NpONece IOCTHPOBKH TNPH NpPOBe-
JEHME KOHTPOALHBIX HMCIBIT2Huill, KOHEeuHo, NPH YC/IOBHH, 9TO
TeHero# pHGOP Ecerga HaXOMHTCs B ONHOM MecTe, BHyTpeiHion
[IOBEPXHOCTh peMHs Ile1ecoofpasHe CMasaTh TAJBKOM W/H
APYrHEM aHANOTHYHEIM €My MaTepHaaIoM,

§2. MOAYUEHHE H KOHTPOJIb TPABHALHOM
COEPHYECKOHN [MOBEPXHOCTH

[pyGoe monypoBaHue (cHATHe Mara) He ofecneynBaet, KEK
VKashblBAJOCh pakee, BBHICOKOH TOUHOCTH ONTHYECKOH HOBEpX-
roctH, OHa IOCTHERUMA JHIIL HA NOCAGAHHX CTaguax o6pador-
Kil CTeRJia. B 3aBHCHMOCTH OT L@JIOTC Psija YCJAOBHH BA3KOCT
ONTHIECKOR CMOJIBI, XapaKTep H CKOPOCTb ABHMKEHHA HHCTDY-
MEHTAa H SaTOTCBKH I[O-DA3HOMY BAHSIOT Ha OKOH4ATE/IbHBIH
pesyapTar paboTet. JIO CHX NIOp He co3jaHa eJMHas TeOpHs,
MO3BOASIONIAA CBA3aTh HX HOCTOAHHO H3MeHAIOMHecd B MPO-
necce paGoThl XAPAKTEPHCTHKH C OXKHJAEMBIMH H3MEHEeHHAMH
dopmul noBepxHocTH. [losToMy BCE BO MHOrOM 3aBHCHT OT HH-
TyuuuH U omblTa paboraiomero. TeMm ne meHee cofmolehue
onpeleJeHHBIX TPeGoBaHMil I03BOMMT Npoue H GecTpee j0-
GUTHCHA FKEJIAEMOTO PesyJ/IbTaTa.

Huas nonywyenus npaBribHOH chepHYecKod MOBEPXHOCTH
OYeHh Goabllad poJib OTBOXUTCS BABKOCTH  TNOJHPOBAJNLHON
CMOJIEL. B 3TOM CMbICIe OKA3BIBAGTCA BHITOANBIM MPUMRHATH
fonee TBepAyIo cMony. OHa, Kak TOBOPAT, AYYMIE «ICPAHT»
¢opmy nosepxHOCTH, JTO POHCKOLUT H3-3a TOrO, 4TO 34 BpeMa
O/IHOTO INTPHUXA CMOMA HE YCTIERAeT BHIOU3MeHATh CBO (hopMy
HACTOJIbKO, UTOORL BCE €€ TOUKY OKA3HBAJNHCH B KOHTAKTE €O
CTeKJIOM., HOQTOMY CHJIbHEe BCerQ CHOAHMPOBBIBAIOTCS BO3DBLI-
IeHHEIE YYACTKH,

Hauna mrpuxa — HOpMadbHaA, He Gonee 1/3--1/4 pajuy-
ca 3epkaja B KaXAyK CTOPOHY. ¥YBeAWYeHHLIH HITPHX NPHBO-
JHT K «33Ba/y» Ha KPaw, YKOPOUEHHwIH — K NPHIOAHATOMY
xparo. DopMa ITPHXA — Jyulle BCErO YepeloBaHHe WPAMO-
JIHHEHHOTO IBIKEHMsl C LEeHTPaJbHEIM TOJNOMKEeHHEM IoJUpo-
BaJBHHKA ¢ KPHBONIMHEHHRIM IITPHXOM, O KOTOPOM YNOMHHE-
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Joce Beume (cM. puc, 49). Takue coueranus ABMMKEHHHA NO3BO-
JAIT YMEHBIUHTL ONMACHOCTb BO3HMKHOBEHHA «¢3aBajda» Ha
Kpalo zeprasd, Tak KaK O}UIDI'jI H3 NPHYHH €r0 BOSHUKHOBEHHE
ABJSETCS NPEPLIBHCTOCTL JBMMEHHA NOAupoBajbHRE2 (3ep-
KaJa) OTHOCHTENbHO 3epKada (NoJHpPOBaibHHKA) NPH OpIMO-
aupedHOM IITPHZE, B MoGHTeNhCKHX yCAoBHAX 3ToT 3ddexr
Guipaey fosee SIPRO BLIPANEH B CHAY MasblX OTHOCHTebLHBIX
BpallaTeNbHRX JEMKeHHH 3epKafia W TOJHPOBAJKBHHEA, 0CO-
feuHO OPH HeMeXaHU3WPoBaHHOM cnocole ofipaborky. Kpoume
8TOro, KPUBOMMHeRHMH 1TPHX TPH HeGOMBLIIOM  CMEINEHHH
LEHTPOB 3epKaia ¥ o6pafaTHiBaCIero WHCTPYMEHTa OUEHB
Nosie3eH I YHHUTOMKEHHS BCEBOSMOMHEIX 30HAJBHBIX OLUH-
00K — BaJKKOB, KaHaBOK.

OuenuM pasMepbl H XapakTep HMEIOMEXCA NOTpellHocTed
ONTHUECKOH NOBEPXHOCTH ¢ MOMOULI0 TEHEeROro npudopa, He-
noas3ya Juia 31oro Hox ®yko. Ecau XaparTep NOBEDXHOCTH
HMeeT BHE, NONOOHENE u300pakenHoMy Ha -puc. 63, To #yKHO
caenaTh ee Gojiee MIABHOH, CIVIaZHTE HMEIOUIHECs HEPOBHOCTH.
B s7T0M cAyuae He c/eAyeT, KaKk HHOTAZ COBETYIOT, NPHMEHSTh
MEeCTHYIO PEeTYHWL — CHOAHPpOBaHKE KOAbHEBOTO BaAMKa HJH
Oyrpa ¢ TOMOUIIbI) MAaJCHBKOTO NMOMHPOBANLHHKA. TakHe To-
IPENIHOCTH ABJAAKOTCS CAEJCTBHEM HENPABHJABHOIO HOJ’IHPOBB-
HUA, B HYKHO NocTaparbes BRIABATL NPHYHMAY HX BO3HHKHOBe-
Hus, yToDbl OHM He MOsBJIAJHCE B AanbHeliueM, Buecre ¢ Tem
MecTHas oOpafoTka OUTHYECKO MOBEPXHOCTH elle He odectie-
4HBaeT et HeoOXOAUMYI0 TLIaBHOCTE. B peayibTate nocke pado-
TEI NIOJYYAETCH Pl MEJIKHX MECTHLIX OmHOOK, Takme Roije-
MalKX criaxusanmio. Boofme ropops, mecTHas obpafoTka
aepran — pabora, NPAMO CKaMeM, JeJHKaTHAdg, M ee Jydlie
He HCHOMb30BATH., IJTOT METOJ NPHMEHSIOT, Kak NpaBRjo, Ha
BARIOUHTeNLHON CTaiud 00paboTKH KpYNHEIX sepkan, o6-
wah hopMa noBePLHACTH KOTOPLIX YIKE COOTBETCTBYET PacuerT-
goit. Kak «yOpark» soHazisHLIE OIMMOKH, YiKe CKazaHo: TBep-
Jladg CMOJ1a B COUCTAHHE € KpHBOHHHEﬁHbIM U IIOPMAABHBM HITDY-
XaMHu.

O@paruM BHUMaRHe HA XapakTep OTK/JIOHEHHA TCHM QT
NPpAMOJHUHEHHOCTH, & HMEHHO NPAMOJHHEHHOCTh, Kak MBI
TOMHMM, COOTBETCTBYeT HACaJbHOH CipepHUECKOH NoBepXHOC-
TH TPH HCIBITAHHKM U3 HEHTPa KPUBH3HLL. B npendoxarsroM
usobpaenuy nporué OT UEHTPAAbHOTO NHAMETPA TOBOPHT O
HAJHUUH «IMB» B IeHTpE 3ePKalid, BEIVKIOCTD K HEHTPY —
O HaJHYHH «Oyrpar. MarnG Kpas Tedy OT HEHTPATLHOTQ jHa-
MeTPa CBUIETEIBCTBYET O NPUIONHATOM Kpae, K eHTPAhIoMY
NHaMeTpy — O 3aBasieHHOM Kpae. Ec/im saBaJieRHAasl KoJbile-
Bast 30HA HEBEAMRA MO pasmepy -~ l-—2 MM, TO NPHBATO FOBO-
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puTh 0 ecopBaHHOM» Kpae. B sadokannHOM H300paxeHuH Kap-
THHa GyAeT oOGpaTHOf.

CyliecTByIOT ABa OCHOBHBIX LIPHeMAa H3MEHEHHsI KPHBH3HLI
NOBEPXHOCTH. ITO (Popaoskad W noOpe3xka TOAHPOBaJIbHHKA.
Q’OpMOBKa COCTOHNT B TOM, 4TO Ha MOBEPXHOCTH NOJAHPOBAAL-
HHKa BHIaBJIHBaeTcA YIayGneHHe onpelenenHofl GopMer, pac-
CUNTAHHOH TakHM o0pa3oM, YTOOEl KPHBH3HZ OLTHYecKoH no-
BEPXHOCTH M3MEHAJ4ch MO ONpele/]eHHOMY 3aKOHY. 3Tror Me-
TON LeJecoobpasHo HCHONB30BATH BIf NOJydYeHus achepi-
YecKHX TNOBepXHOoCTel ~- NapafoqHuecKuX, THIePGOIHIECKHR
n T 1. aa ucnpasiienud e NOrpelliHOCTeH ONTHUECKOH IO-
BEPXHOCTH €rp NpHUMEHEHHe HEBHIIGAHO H3-3a TOrO, 4TO YacTO
6LIBAET QUEHL CJIMKHO NOA00paTh TY ReNaeMylo (opMy, KOTo-
pas cnoco0cTBoBaja OH NJIABHOMY YMEHLIIGHHIC NOrpelHocTel
HA IOBEPXHOCTH H3TOTABJHEAEMOIC 3¢pKajta. B mpouecce
paboTH 3aTPYANHTEILEO BIOCHTE KOPPEKTHBH B OT(opMOBaH-
HYI0 MOBEPXHOCTL noJupoBanbHHKa. IlepedopMoBka xe Tpe-
fyer OosBIION 3aTPaTH BpEeMeHH H TPYJA.

Bonree yaodmoli u rubkoii B pafoTe ABASIETCHA IOUPE3KA
OJIHPOBA/IbHEKA, KOTOpasn B HauGosee APOCTOM CAyUae 3aKJH0-
yaeTcs B CHAPATLIBAHMM HIAH COCKAGJIMBAHYWH ONpeiesielHBIX
Y4ACTKOB TOMHPOBANBHHKA ¢ 11QTIBI0 YMEHBIICHHA NOBEPXHOCTH
€ro COIPHKOCHOBEHUS C 3epKaaoM, lloipeska naomaly 1oAH-
poBaNbHHKA CIOCOOCTRYET PABHOMEPHOMY «TEUEHHIO» CMOJIAHOH
NOAJIOKKH 3a CUET TOHHAKEHUA TNOBEPXHOCTH, TMpUH/Ierarolel
K cllapalaHHHIM ydacTKaM NONHpPOBANbHHKA, B CHIY TOrO, YTO
CMOJIa CTEKAET B STH YIAYG/eHHs, a Taike 6aarojaps Xopo-
IEMY VJAJeHWD OTXOAOB HOJHPOBaHHA H 0oJee YAYHOMY
pacnpeieneRH0 NOJHPYIOWEEH CycTeH3HH.

a
Puc. 72, Buam noipesku HOOJHPOBaJbHHKA

B roM ciydae, ecaH HeoBXOANMO YCHJAMTE HAH OCHAGHTh
cpabaThIBAHHE KPaeBOH HJ/IM LEHTPANLHOH 30HHI, NPHMCHAETCS
soRasbHas monpesxa.- [Tofipeska 1eHTPAABHON 30HH NOAHPO-
BasbpHKa (puc. 72, a) 3ameniser o0paboTKy UeHTpanbHON
30HBL 3epKajia, Tak Kax JAeficTBylomas TJQIAAL HOMHPOBAIb-
HMK4 B LIEHTPe YMeHBIIAeTcs, a yAedbHOS FABJCHHE HA KPALO
YBEAMUMBAETCA M, CJAEJOBATENBHO, CcpabarblBaHue Kpacsoi
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30HEL ycHNuRaeTcA, [loApeska KpacBOfi 30HbI YCRUIHBAET Cpa-
faThiBANHE MEeHTPanhHOH 30HBl sepKaada (puc. 72, 6), Iam
YCTPaHeHHS «dAMBl» B IeHTpe 3epRaja H 3aBaleHHOI0 Kpas
npuMensieTed noipeska, NpUBedelHas Ha puc. 72, &; Buj 1ox-
PE3KH AAs ycTpadeHus «0yrpa» B UEHTDE H NPHIIOAHATOIO
Kpas JaH Ha puc. 72, 2, MOXKHO PEKOMEeHIOBATH HEKOTOPLIS
OCHOEEBIE TPHEMBI, TO3BOGAAIOIIHE AKTHEHO BO3/AEHCTBOBATH
Ha H3MeHerHe (POPMEI ONTHYECKOH [IOBEPXHOCTH 3epKaja, Ha-
xonsmerocs JMuesoll cropoHofl sBepx. JA  yerpadHenus
«AMBE» — TIOEpe3ath HeHTPalbHYI0O 30HY DNOAMPOBaibHHKa,
YMEHBIITL JaBJACHHE Ha OJNHAPOBANLHHE, YBEAHYATE CKOPOCTE
Bpamiends 3epKand HAH B CAMOM IIPOCTOM CJAyuae CKOpOCTB
00Xx01a BOKPYT HEF0, YMEHbIUHTD YHCIIO WTPHXOE NOAHPOBAAR-
HUEKA B eJHHHIY BPeMeHH, HeMHOrO YBeIRUHTh LJIHHY WTphxa.
Has yerpasenns «6yrpar — MOAPE3ATH KPAERYIO 30HY IOJH-
POBaALHUEA, YBEAHIHTD AABICHHE HA NOMHPOBAJNLHUK, YMEHB-
IHATb CKOPOCTE BPAll@HHA 3epKajia, YBEIHUMTh HHCAQ IHTPH-
XOB NMOIAPOBANLHUKA B €IUHHIY BPEMEHH, YMEHBUIHTh AJHHY
HITpHIxa,

OJHEM M3 CaMBIX HENPHATHHIX AepeKTOB ONTHIECKOH 10-
BEPXHOCTH RBJSACTCA «3aBaf» Kpad. OH MOXKeT BOSHHKHYTH OP
KeNoro pALA NPHYHH, YacTHUHO YIXKe DACCMOTPEHHBIX BHIIE,
4BEIBENEHHE) JKE €ro I04UAac CBA3AHO CO 3HAYHTEIBHEIMH TDYA-
nocrsivi. CoBeplIeHHO CIpaBelIHBO 3AMEYAIOT HEKOTODBIE,
roBOps, YTO 43aBaj» Jerue HpPEeloTBPATHTb, YeM YCTPaHUTB,
Jlns 3TOTG NPEme BCETO HYMKHO MOJCKOGIHTh BHEIUHION 30HY

m%k & ™
L

/K

o ] 7/ g

Puc. 73. CnocoGnl yCTPAHEHAsA «3aBanay Kpad' & -~ COCKadausanue
BHelrHeH 80HL MOARPOBaNbHKKA, § — chelnansiasa ¢opmosra; I —
YUYACTKH, ¢ KOTOPLIX yJaleHa cMoJa

nonupoBadbHuKa {puc. 73, @) WaIH cfenaTs Gojee JOATOBpe-
MeHHY© GOPMOBKY (pHC. 73, 0). BosMoXHOE yBeJHICHHE KPH-
BUBHLL TIOBEPXLOCTH 3TOR 30HBI JETKQ YCTPRHAETCH VBEJHYe-
HHeM JJHHE mrpuxa. Eme pas oTMeETHM, YTO NpPH VBe/Hued-
HOM JHAMETpe MOMMPOBAIBHHKA [0 CPaBHEHHIO 'C 3epKaJoM
BRENAA 30HA Se€prajia OyleT cpabartBaThCA HHTEHCHBHEE, a
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ofias KpHMBH3HA NOBEPXHOCTH CTAHET yMeHbIIATheA ((hopMmo-
obpasdsanne nofiger Ha «Gyropy). Ecan pasMmep moauMpoBasib-
HUK2 YMEHBUINTb, TO BHEUIHAS 30Ha OyAer cpabathblBaThCs
merbilie C 2TOH Nelbi MHAMETP MOAHPORANBHEKA BHIGHpPAIOT
pasubM 0,9 ... 1,0 auamerpa seprana. Fmewomuiics 1ebosbiuoi
«3aBafy MJM (CPHIB» MOXKHO KONBITATECA yOpaTe KOPOTKUN
KPHBOAKHEH HBIM [ITPHXOM € NOMOIIBI0 HENOAPE3aHHOIG [OJIH-
POBaJLHHKA M OYeHb BA3KOH cMOJLI. B aToM ciyuae muHpuHHz
3aBasieHHOH BSOHHI IOCTEMEHHO YMEHbINAeTCsl, 3aBat [peBpa-
maercd B «COPBaHHBI» Kpal H 3aTeM CXOAHT Ha HET, XOTHA E
npouecce pafoThl OH TIo cBoell BeHUHHE OTHOCKTENbHO OCTaMb-
HOH MOBEPXHOCTH MOKET M BO3pacTaTh, B HeKOTOpMIX cayuasx
npy GOABILOH BEJTHUMHE HOFPCUIHOCTH MPHXOANTCA MepeXofuTE
Ha oueHb YKOpPUUeHHE mrpux mno Xopie. Taxum ofpasom,
ynaercst yopaTh 3aBajl NpH o6paboTKe CTEKOJ cpefHefl TBep-
joctd THna K 8 miu unnoMHEHaTOpHOro crexnaa. s TBepawix
crexon tuna JIK5, CO-115 stor npuem manoadberruse. Ecin
saBaJs ofpasoBaics Ha oYeRb YSKOH soHe, nopsjka 1-—2 mwm,
TG ere MOXHO «y0paTh» COOTBETCTBYIOUIHM YBCJIHUEGHHEM pas-
Mepa $acky na Kpaw sepkaia.

¢«3aBa» WM ¢CPLIB» Kpaf HYMHO OT/INYATh OT AH(pPaKHH-
OHIIOTO OTKJOHEHHA JydYell Ha Kpalo sepKaja, KOTopoe K Jefi-
CTBUTENLHEIM NOPPENIHOCTAM (POPMBE! [OBEPXHOCTH He HMeer
BHKAKOrO orHOUICHHA., JH(PakUHOHHBIH 3bGeKT Ha TEMHOM
cerMenre sepkajia NpPOABJIAEICA B BHIE Y3KOTO CBETIOLOC 000A-
K4, a Ha OcBellleHHOM thoHe 3epKaja aHaJOTHUEH COPBaHHOMY
kpao [lns BLISIBMEHHS AellCTBUTENBbHOH HPHPOAH 3arifa Kom-
1OB TE€HH K UEHTpaJbHOMY AHameTpy (B npeadokalbHoM H306-
DaYKEHHH) JOCTATOYHO YKPENHTh ¢ MOMOUIBK) NIACTHANHA KO-
HEeHTPHYHO ¢ KOHTPOJIHDYEMBIM 3ePKa/lOM Y3KOe KOAbIO, Bhl-
pesannoe M3 NIIOTHOH OyMary HaH M3TOTOBJEHHOE M3 NPOBOJIO-
ku Ero puameTp JoNsKeH ObTb Ha 1—2 CM MeHbille, YeM AHAMETE
seprafa. Tax Kak BenmynHa nudpakuuolHoro sdxpexra B o6o-
HX c/yYasx AosxHa OBITh OIMHaX0BA, BoJee CHABHOE ero Rpo-
ABJEHHEe Ha KDAalo 3ePKasa CEHIETeNLCTBYET O TOM, YT Kpay
4COPBaH».

FEcap opMa TeHd GAH3KA K UPAMOM, MOMKHO ONpeNennTh
pasMep NOTPEIIHOCTH GopMBl IOBEPXHOCTH, [/ 3TOro HEno/b-
3yercs METOZ MPOAONbHEX abeppaunuil. Ilepememnan Hox PyKe
BJIOJIb ONITHUECKOH OCH, H3MEPAOT NIPOJoAbHbE abeppauy ep-
Kana As’, COOTBETCTBYIOIHE «Cepofl» TEHEBOH KapTuue s
naHHol 30HEL B 3TOM ciydae Hac MHTEpecyer NoJHasA 0POI0/E-
nas aGeppalus MexAy UEHTPaJLHOH M KpaeBoH 30HaMH 3ep-

Kaja.
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B xoze noMpOBaHHWsA pPa3NHUHBLIE YYACTEW [OBEPXHOCTH
3epKala HAPPeBAKTCH, NPHTOM HepaBuoMepHo. Ecad Bufpan-
HOE CTeKJIO 1 acTPOHOMMUUYECROIrO 3epkKaJga Oﬁﬂajlae'f MaJsbIM
K03(pHUIHEHTOM TeMIepaTYPHOTO paciuupedus, Te ¢opMa ero
NOBEPXHOCTH TPAKTHYECKU HE HCKAXKAETCH, H OHO MOXKET OHITh
AOJABEPTHYTO KOHTPOMIO CPasy I[OC/e 3aBepUIeHHA QUEPeiHOTo
ceaHca noaupoBaHusa. Mg WHEBIX Mapok creroa Tpefyercd
onpeieseHHOe BPeMs, YrolHl BCS Macca CTeKNa NPUHALL TeM-
nepaTypy oKpyiKaiomiel cpefti. OHO 3aBUCHT OT pasmepa zep-
Kafla, XApakTepHCTWK ONTHYECKOro ¢TeKNa H HaxoAHTCd B
npeienax OT HEeCKORBKHX MHHYT JO HECKOJBKHX JIeCATKOB
MHHYT.

Bonpoc ¢ TOYHOCTH HM3TOTOBACHHS. COBEPIUEHHON OIFTHUEC-
KOH TIOBEPXHOCTH ChepHUeCcKOTO 3epKana HOAPOGHO H3NOXeH
B 1. 2 (cM. 1261, 2 v npumepdl 1, 2), B N03TOMY 35€Ch €r0 Ka-
caThcd He OyfeM. BakHo AMIUL elle pas MOTUEPKHYTH, UTO
eCJH OTHOCHTERBHHH (OKYC 3€pKajia VIOBJETBOPAET HHXKHeH
rpasuie Hepasencersa (24), TO Qopma Tenn Momer OblTh AHGO
npaMod suHHeH, OO YRAOHATECA B CTOPOHY IapaboJonia,
T.e. B IpendoKaJbHOM H300DAKEHHH ROTHYTOCTHIO CBOeH
HanpapiieRa OT UEHTPAJbHOTO AMamerpa (pue, 65). B MeHee
KPHTHYHOM ca1y4ae (opMa TeHH MOXKET COOTBETCTBOBATh CILIIOC-
HYTOMY CGepOHAY -— HesHayHTelbHAsl BRINYKJIOCTh TeHH K
HEHTPAJIBHOMY RHAMETPY.

Ecnu morpemrgocts mopepxHocTH GOJIBIIE ZOMYCTHMOH, TO
OJRPOBaABHHK COOTBETCTBYIOMEM 00pasom noapezaeres. Llpu
STOM HYXKHO YUECTH, UTO HAME B TOM CAYUae, eCiK NOBEPXHOCTDb
IOAHPOBAJbHHUKA BHOBb OTGOPMOBAaHA, OH IIPOAOMMKAET ele
HeROTOpOE BpeMs paGoTaTh B [PEXHeM pexuMe ITO CBA3AHO
¢ TeM, YTO 3€pHAM HOMMPYIOWEH CycleH3uH Tpe(yercs ompe-
HeNeHHOR BpeMs, uTofkl BHEAPHTRCA Ha yuacTKe, rjie GRJa
COCKOOJIZHA CMOJIa.

B sax/mouense roToBoe 3€PKaJo MMEeT CMLICJ [POBEPHTE
Ha TPHCYTCTEHE BO3MOMCHOIO ACTHI'MATH3MA I1I0BEPXHOCTH,
JJst 3TOr0 B LEHTPE KPHBU3HM HCCJAERYEMOTO 3epKada HYIKHO
TIOMECTHTEL BMECTO IIENY KPYIJIOE OTBePCTHE, JHaMeTp KOTo-
poro Jo/KeH o6f3aTennHO YAOBJeTBOpsTh yenosrw (70).
Bumecro Hoa QYKO yCTaHABIHBAETCH OKYJsD, (QOKyCHOE pac-
CTOSIHHE KOTOPOTO B MEJUIHMETPAX YHC/ASHHO JOMIKHO PABHSATH-
¢s YABOSHHOMY SHAYEHHIO OTHOCHTENBHOrO (OKYCHOIO pac-
CTORANA OYAYINEro 3epRana uan OWTh MeHnile ero. J1erka
ONpeleJINTD, 06518,1136’1‘ JI OKVJIAR HOCTATOUHEIM yBe.JI['IIIeHHeMZ
510 GYI€T B cayuae, KOrfig B H30BPaKEHHH OTBEpCTHH BHAHA
anppakuuonHas cTpyRrypa. B cayuae mneboavmoro acrurma-
TH3MA H3OOPaKEeHHe OKa3bIBASTCH BEITAHYTHIM B Opast, XoTd
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BH3yaJibHAf OUEHKA CIOJMIOCHYTOCTH AHQPPaKIHOHHOrO. JMCKa
CJAMIIKOM IPHMHTHBHA H HETOYHA, CJIEAYET BCE KE YKA3aTh,
yro ecan OoJblasi OCh OBAMA MPEBHINIAET €r0 MaJVId OCh He
Gosee ueM Ha 10 .., 15 %, To KauecTRO MOOPAKSHHA 3aMETHEIM
ofipasoM cTpajark He OyneT, M NaneHedimass ofpalorka He
norpebyercs. CHsbHBIE acTHIMaTH3M J€/aeT 3epKajo HenpH-
rOJIHKM A75 padoThl.

Venpagiienye acTHIMATHZMA COCTOHT B BRISIBJICHYH NPHIU-
HBl €0 BOSHHKHOBEHHA H B NOC/EAYIOLIEH NepelosHpoBKe 3ep-
KaAa, 3T4 TOrpeiliHocTh (POPMBL NOBEPXHOCTH MOMET BOSHMK-
HYTh OT uesnoro psja npuuuH. OOGEHYHO OHA NPOHCXOJHT OT
HENPaBUJbLHOR Pa3TPY3KH 3epKasa, HaPYIIEHHSA DeXHMOB
mHGoBaHHs W NMoaHpoBanHs. CJeLyeT OTMETHTDL, YTO acTHI-
MATH3MY UYallle UOJBepXKeHbl 3epkasa OoJjiee KPYMHHIX pas-
MepoB, FIMeHHO TOSTOMy INPH HX 3aBOJCKOM H3TOTOBJEHHH
CIIelHaAbHO OroBapHBaeTCcs Hapaly ¢ TOYHOCTLIO OﬁpaﬁOTKH
OpeleqbHBIE AONYCK Ha ACTHIMATH3M [IOBEDPXHOCTH.

§ 3, IOJIVUEHHUE ¥ KOHTPOJIb ITAPABOJ/IMUECKOH
INOBEPXHOCTH

Hau6osbllee IpaKTUHecKoe PacOpoCTpaHeHHe B JAKNGHTENE-
CKOH MpaxkTuKe, Aa, HOXaJdyH, ¥ B DPO(DeCCHOHAAbHOM acTpo-
npuBopoCTPOSHHEN, TNOMYUM/IA NapaboJHdIecKas HOBEPXHOCTH
B CHAY CBOSH CIOCOOHOCTH CTPOMTE HcanLHoe Ge3abeppaliuoH-
HO®, C TOYKH 3PEHHS TeOpHH, H3oOpamxkeHHe GeCKOHEYHO yha-
JIEHHOTO HCTOUHMKA CBETa Ha ONTHUECKOH OCH,

Kak u3BecTHO, MOAOOHYIO ac(epH3alHio MOMHO NOAYUHTD
Tpemsl TYTAMH: YIrAYOJAeHHeM cepefHHbl sSepKaja, ILIABHLIM
«3aBa/HBAHHEM? BCell OBEPXHOCTH OT LEHTPa K KpadMm M TOo-
JYYeHHEM OJIHOBPEMEHHO 3aBaJja Kpas ¥ yIayG/JeHHs LeHTPa.
Bo Bcex cnydanx Oe3zaleppaillHOHHBIE Ha ONTHYECKOH OCH
NOBEPXHOCTH OYAYT OTAHYATLCH JIPYT OT JIpyra 3HAYEHHEM
paguyca KPHBH3HEI Npu BepukHe. Hanbosee npocrtwm u no-
CTYIHEM A5l JioCHTe/s SIBJAfAeTcA NepBEH NYTh, XOTA B TOM
cayuae NPUXOARTCA CHHMATbh OOJbHIE CTeKJa, YeM fIpH napa-
G0JH3AMH OT HEKOTOPOH [NPOMEKYTOYHOH 30HBL,

Jm ofpafloTEY H3TOTaBAHBAETCA €lIe ONHH NONOARNTETE-

HiblH TIORHPOBAJBHUK MeHbIIEro pasmepa — B J 2 pas 1o cpas-
HEHHIO ¢ OCHOBHEM. [IoHATHO, YTO 3TY OTJIMBKY lenecoolpasHo
¢eNTaTh 2apanee BMECTe ¢ OCTaJpHLIME locae rpy6oll mmuhos-
KH sepkaja. BHadyaje OHaZ BcAd HOKPLIBAETCA CJOEM CMOJIE,
BA3KOCTE KOTOPOH JJift 9THX nenell MoMeT OLITh 3HAYHTENLHO
MeHBIle, YeM V CMOJEI OCHOBHOTO NOJHPOBAJLHUKZ. 3arem
emosta dopmyercs. IlopepxHocrh NONIHPOBAJABHHKA, Uped-
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HasHAYEHHOTO Ja% achepHSAlUK 3epKaja, IOJKHA HMEThb
speafuatTyic Qopmy. OHa npefcrapisger cofoil NpPaBHABHYIO
LIECTHKOHEUHYIO 3Be3/ly, COCTABJIEHHYIO M3 JIBYX PaBHOCTOPOH-
HHX TPEYTOJbHHKOB, BIHCAHHHX B OKPYKHOCTH, COOTBETCTBY-
IOHLYIC pasMepy MeHBINEro noJupoBanbHEKa (puc. 74), Qop-
MOBKY Jydlle RenaThb MO BO3MOMHOCTH BoJsiee TOJICTHIM MaTe-
puaJsoM, HapuMep, KAPTOHOM, YTOOH He NOBTOPATEH €€ MHOTO-
KDATHO B npoilecce pabotsl. [loce 3TOrO B ¢MOJe TPONHIHBAIOT

Puc. 74. ®opma noanpo-
BaNbHUKA ANsT mapaGosu-
3AUHH 3epkajga. ! — mo-
BEPAHOCTE CMOJB, £ —
pasMep OCHOBHOIG HOJH-
POBaJBHHKE

HOMKOBKOH KaHaBKM, CJIEIA 3a TeM, UTOGLI OHH TaKKe NOJyUH-
JIHCE ACMMMETPHYHBIMH 110 OTHOLICHMIG K UEHTPY HNOJHMPOBAIb-
HHKA.

Ecan ofpabateiaercs 3epKado ¢ «AHpPKOf» B LEHTpE, TO U B
5TOM CJYy4ae B NEHTPe MOJMPOBAALHHKA CHHMAeTcsd CMOJa B
BHIe Kpyra COOTBETCIBYIOHIero eH pasmepa. Cienyer Bce xe
38METHTb, YTO FOPA3N0 JYUINE «CAYIIASTCH» UNOJHPOBAALBUKA
CINOIHHASL [OBEPXHOCTE 3e€pKaja, §e3 OTBEPCTHA B ULEHTpe.
[Tosromy 6bl10 §bl NpaBHJABHO, NOXKaayl, ¢ caMOrc Havaiaa
NOATH N0 JIPYrOMY NYTH U He YAAIATH B3 OTBEPCTHA B INIABHOM
agpKaJie BHPesaHubH GIOK CTeKaa, a OCTaBUTh ero NpHKJeeH-
HEIM HA BALIUTHOM cTekjae. YUToSH mandyIoHle-NoMRDYIoMHi
MaTepHasa He CKalIHMBaJjcHd B CASMaHHOHA NpopesH, ee A0 Hauaja
ofpaloTkH 3epKaAz 3aHOJIHSIOT MEJIKUMH APeBecHEIME OHHJ-
KaMH [OYTH JO CaMOTO BepXa M OKOHYATEJNBHO 3aMA3HIBAIOP
wor runcoM. Ilocse sareepieHns runca ero MOKPHBAIT BOAO-
CTOHKHM JIAKOM. Y POBEeHb 34ruliCOBAHHOTO LIBA JOJKEH GHITDH
HuxKe oOpalaThiBacMoll MOBEPXHOCTH Ha 1—2 MM,

INonupoBanye npOU3BOAMTCS HCKAIOUMTENLHO HEHTPA/be
HEIM INTPHXOM CO 3HAUHTE/bHBIM BLIHOCOM MNC/HPOBANLHHEA
OT IeHTpa 3eprana Ha 0,5 ... 0,7 pagnyca seprana B KaRAyO
cropody. Ecam noeepxHocrb, Nofnexamas achepH3alliy,
HMeJIa YAOBJETBOPHTENLUYIC chepHuecKyio (opMy, TO TAKOM
PEXHM DPHBOIMT, KakK NPaBWIO, K XODOIEMY pPesyabrary,
KpHBUSHZ MOBEPXHOCTH MEHSIETCS MO 8aKOHY, CBOHCTBEHHOMY
napadosongy, a ero MakcHManabHas abeppauus, o6 H3MEepeHUH
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KOTOpO# OyJler CKa3aHO HeCcKOJbLKO HHXKe, HElNPEPHIBHO YBe-
JaugEBaercsd (IAs CayYaA HCHBLITAHHA H3 LEHTPa KPHBHSHEHI),
Tem He mMeHee wHOTNA ORIB2ET TZK, YTO MIABHOCTB NOBEPXHOC-
TH Hapyliaercst ¥ Kpad sepKana, HauwHad c souE 0,7 ero pa-
auyca, OKasbpBarTCHd NPHIIOAHATHIMH OTIIOCHTCALHO OCTaJbHOH
napafomuTeckoll NoBepxHocTH. [Io9TH BO BCeX cIyYasdx sTa
CBA3ANHD € TeM, YT0 OTHOCHTENbLHAR CKROPOCTh BPAUIERHS 3ep-
kKaja K ofpabaTeIBAIONIEre HHCTPYMeHTAa OKashBaeTcs Hemo-
crarounol, EcaM 110 TeM HAH HHEIM [PHYHHAM HPOCTOE YEBe-
JUYEHHe CKOPOCTH He IPEACTaBMgeTC BOSMOMHUEIM, TO YCTpa-
HHTH 3TOT AetheKT ROMOTaeT NOJHPOBKA 110 XOPJE CO CMEIleHHeM
[ICHTPa MORUPOBA/JbHAKA OT LeHTpa sepkaia #a 0,7 ... 0,8 ero
pamuyca u ofmelt piuHo#t mrpmxa 0,1 ... 0,2 Aumamerpa sep-
Kana,

[MoabsoBaThest TAKHM IUTPUXGM MNPEXOAUTCA KpafiHe ak-
KYPaTHO, OCTeperasch Pe3KHX JDHIKCIHH; TOYK2 NMPHIOKEHHA

———

Puc. 75. Tewepas KaptuHa 400-MEAIHMeTpOBOro NapafoJHyecKoro
Zepraja Ha 3aKJIOUATENbHOH CTaluM acepH3aluH

YCHANA K TOANPOBANbHEKY A0AXKHA HAXOANTLCA B €10 LEHT-
pe, WHaue HeusOeXKHO NOSBJIEHHS «COPBAEHOTO» KPas sepKala.
IMonupoBaEHe Mo XOpJe He TOJLKO CHOCOGCTBYET BO3HHKHOBE-
HMi0 HeoOXojuMoro mnpm napaCoMHsaiMyM NAABHOTO <3aBasiar
Ha Kpaio 3epKasa, HO K MOKET NIPHBECTH X yMeHbIIEHHIO abep-
pallyfl ero LCHTPAJBHEIX 308 34ech HauuHaer pact «Byrop»,
KOTOPSIE  MOMKHO BHAETh UDY TEHEBOM UCMHITAHUY, €Clu, KO-
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HeuHO, BHIpe3aHHbIH O/0K crekaa He yjgamef (puc. 78). Ecau
npouzosa nepenapabonHsanus 3epKanta u ofmas abeppaiiis
NpeBHINdeT PacueTHyi0, TO HeT HHUrD MpOUle YMEHBIIUTL ee
J0 TpefyeMblX 3HaUeHHH, He Hapywas oluiell IMNABHOCTH MO-
BepxHocTH, s 3TOTO JOCTATOMHC HEMHOTO YMEHBINHTL CMe-
HIGHHE [EHTPa NONUPOBATHHHKA OTHOCHTENLHO LEHTpa 3ep-
KaJa.

T naMepenns acpepHIHOCTH 3epKass nenecoofpasHo npH-
MEHHTh «MeTOX Wein ¥ HuTh» [, 1. MakcyToBa B KoMOHHAIHA
CO CHelyaILHEIM SKPAHOM, CHAGHKEHHHIM 30HAIbHEMH IE/IAMH
[23]. Zror 2KpaH NO3BOJfET OCBEUIATH TONHKO TPH 30HH
KOHTpOupyeMolt 3epxasinHoOf napaGondyecKoll I0BePXHOCTHI
HEHTPANBHYIO, KPAGRYIO H NPOMEKYTOUHYIO MeXLy HHAMH (pua,
76, q). Ecitn yKpenuth 3KpaH Ha 3epKade, TO, HCIOJAB3YS HHTh,
MOKHO OMPENeIHTE MecTa Ha ONTHYECKOH OCH, B KOTOPHIX CXO-
AATCS JYUA OT ABYX NPOTHBONONONKHEIX IeJdel RamHOH 30HHL.
HMuave ropopsi, onpefienasa KaxAMH H3 MOMEHTOB, KOLJA VKa-
34HHBIe BEILE 30HBE 3aTEHAIOTCA, MOKHO BECBMAa TOYHO H3IMe-
purh 3pauenne aleppanuy MexTy HumH. Ecam Mel XoTHw,
yTOOH MNpOAO/bHAA afeppauus Ha 30He OwlAa pPABHA [OJOBHHE
MAaKCHMaJbHOH, TO pajHyC NPOMERYTOUHOH AyrooOpasHoH
uesi B Macke Jo/ker Obith pasen 0,707 paznyeca seprana s,

[Hupuny menefl Ha 3Kpane oOLUHO ONPEIETAIOT SKCMEPH-
MEHTA/IbHO, NOCKOIbKY OHH JOJHKHBL OBITh AGCTATOUHO V3KHMH
JA5 MOBEIIIEHMS TOYHOCTH H OAHOBDEMEHHO HACTQJBKO LIHPO-
KHMH, 4TOGH H3bexaTh AUDPAKIMOHHLIX ABMEHHH.

Puc. 78. 3ouansuble sKPaHE I KOHTPONA HapaboMHYecKoro aepranal
¢ — sxpan FPuun, 6 — skpan Kyge; [—4 — wenn

Kyze [24] paspaGoran Goaee yHuBepcanabHEI skpaH (pHa.
76, 0), B KOTOPOM SKCNePHMEHTAIBHO HAXOAAT UIHPHHY TONBKO
KpaeRoll 30HH, & paTHYCH H IIADHHY BHYTPeHHHX 30H onpele-
JAAT ¢ Y4eTOM TOTO, 4TO NOC/elHHe HEMOCPEACTBEHHO COefH-
HSIOTCA APYT € ADYFOM H DPA3HOCTh KBAJPATOB HX pajHycoB
nocrosHHa. B sToM enyvae nuHefinoe mpHpAEHHE [IPOTONLHOH
afeppau i PaBHO NOCTOAHHOH BesinuHye. OCHOBHBIM HEAOCTAT-
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KOM 5TOIO M2TOJA ABJAAETCA TO, YTO KOHEYHasn IIMPHHA TeHe-
BOM KADTHHEL HMTH HHOTER CKpHiBaeT HefOMblNe CMEImeHHs
Beefl TeHH PH NepeéMemeHHH ee BIojb ONTHUECKOH OCH.
JpyraM HeZOCTaTKOM ONMHCHBAGMOTO METOfia HIMEpeHHH
NPOTONLHEIX abeppanuil AB/IAETCH 3aBHCHMOCTb YYBCTBHTE/b-
HOCTH MeToJia OF pajuyca 3oHLL. B uactHocTH, aas camoli Bep-
LIHHB 3epKada OpomoieHad afeppanus rooluie TepaeT CMuICH:
npu mobo# oWHOKE najalomWyil W OTPAXKEHHBIA NMyUKH CBETa
NepeceKaioT ONTHYECKYIO OCh B BepUIMHE 3¢PKana, i HaMepeHHe
npoAcAbECH abeppalnul CTAaHOBHTCH HEBO3SMOMKHBIM.

Puc, 77, Opa sapuanta KORTPONA BOTHYTOTO NApaGOIHYECROTO sepKa-
Ja ¢ NOMONBK) 8TaJCHHOTO IJIOCKOTO SepKala

Ecan TeNnecKonOCTPOHTENb Pacnoaraer SepKajoM C MJ0Cs
KOii [IOBEpXHOCTEIO BHICOKOTO KauecTsa, TO A1 KOHTPOJA napa-
foACHiA MOZHO HCNOAL3OBATL TEHEBOH Meroa no cxeme Puuu
{puc. 77, a). Ilnockoe 3epKajio JO/KHO HMETh LEHFPAJIbHOE
otBeperue, Ecan Taxkore Ber, Te NPuUXOAWTCHA HCHOAL30BATDH
ZONOAHATEIBHOE THATOHAIPHOS IVIOCKOE S€PKalo, XOTA Mpo-
Lenypa ICTEIOBKH MPH 5TOM HECKWIbKO yeaoxHsierca. [ipen-
JOWeNHAA AETOKOMANMMATIMONHAA CXEMA M3 PHAA (HYAB»-TECT-
METOZOB, T. €. HpefuasHaueHHAS A8 HCCAGIOBAHHA CHCTEM,
KOTOpble He JOMMHE HMerb aleppaiyii, 00JajaeT BHCOKOH
YYBCTBHTEIBHOCTEIO, IOCKOMBKY OT 3TA/JOHHOTO [JICCKOTO 3ep-
KaJ/la YW CEETA OTPaKaioTcs ONUH pas, a oT napaboinuecKo-
TC — ABaKIH. B pesyAnrTaTe STOTO BCE NOTPEIIHOCTH (POpMBL
noBepXHOCTH yxABawpaiorcA, [lockoanky nabaiofaeMbi#t BHJ
TeHeBOH KAPTHHbBI CUMMETPHYeH, B NPHHUHIE OKasblBaeTcs
BOSMOMKHBIM HCIOJb30BaTh AJIOMHHMPOBAHHOE IJOCKOE 3ep-
KaJ0 MEHbIHHX pPa3sMepoB, IO3BOAAIOMEE KOHTPOJHPOBAThL [0
1/4 mosepxuceru napabomouga. [IpuMenetne eme Gonee Men-
KHMX 3€pKajl HeMeNaTeAbHO, Tak KaK UpH ITOM CYILECTBEeHHO
CHIIKAETCST TOUHOCTE H3MepeHHi,

10cTupoBEa cXeMbl OCYLIECTBIALTCA CAGLYIOWMM OfpasoM,
Brauaje Toueunn!fi HCTOUHHK CBETA YCTAHABAMBAETCHA HA Oll=
THYecKOl OCH NapafoAHUECKOTO 3epKaja Ha PacCTOosHUE €ro
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(hoxycd. ITO HECJIOKHO CRJIATE, €CaH 3aKPHITH EHTp 3epKana
HefOABUINM HellPO3pauHblM KpymKoM, MsMmenssa nonomenus ®
HARJOH apabo/HIecKOTo 3epKaa, HeoGXoAuMo J0BGHTRLA TOTO,
uToOhi OTPamKeHHe HCTOUHHKA CRETA B 3epKAJe CKPEUIOCEH 33
Henpo3payskiM KpyxroM. IIpH s1oM a3 pacnonaraercss y
HoXa Dyko. 3ateM, HAKAOHAN M TIOBOpAYMBas IJIOCKOE 3€p-
KaJ0, HOABOAMM K HOKY Dyke m3oOpaykeHHE MCTOYHHKA cBe-
Ta. [IOHATHO, YTO JyuH CBeTa celivac MpPOXOIAT IMyTh OT MEIu
K IapafoinyecKoMy sepKanay, Maiee K IJIOCKOMY H ofparHo.
Ecam xowrpoaupyeMoe 3epKajo HMeeT TouHo napafonuyec-
Kyio (opMy MOBEPXHOCTH, a HOXK DyKo Haxonurcsa B ero ¢o-
KaJbHOM NAOCKOCTH, TO TPH [MONEpPeuHrIX CMEeMeHMsIX HoXKa
CBETANAACH KapTHHA 3€pKaja MNOTacHeT OJHOBPEMEHHO BO
BeeX CBOMX 30H2X. [lomyTHO OTMETHM, 4TO, NQCKOJBRY Tapa-
GOJIHTGECKOR 3epKAI0 ellle He AMIOMHHHPOBAHO, HYKHO 2apalee
no3a00THTRCA O AOCTATOYHO SPKGM HCTOUHHKE eBéra,

Kar u npu kourpose cepHuecKoro sepxana H3 LEHTpA
KPHBH3HEL, /OO0 OTKJIOHEHHE (hopMBl IIOBEPXHOCTH Hapabolio-
uia OT HAeanpHOH MPHBENET HPH KAHHOM METOAE HUCTLITAHME
K HCKDHBJAEHWID NPAMOAHHEHHON TeHH Hoxa (MJAH HUTH).
CyuiecTseHHas PASHULA SARMOYACTCA JHLIL B TOM, YTO HCK4-
WKEHUR TeHH COOTBETCTBYIOT HCKAMeHHAM (OPMBEl BOJAHOBOTO
(ponTa oTHOCHTENLHO NapafosnuecKoM NOBEPXHOCTH, 2 He
ceprnueckoti. Hanprmep, ecin B npendoKasbHOM H300paXe-
MHH KOHOBI TeHH 3arHYTHl B HANPaBJICHHUH OT BEPTHKA/ILHOIO
LHAMETpA, TO Kpasd 3epKana HMeoT GOMBHIYI KPHBHIHY, TeM
HieadbHaa NapaboiiuyecKas HOBEPXHOCTH (T. e. Kpas Hemo-
napaGonH30BAHEL); eClH B cepenuxe Harh( TEHH HaIpaBJed or
BEPTHKAJIBHOIO AHMAMETpPa, TO UeHTPY 3epKana CBOHCTBeHHA
G6blIaA KPHBH3HA, HeXENW napabonudecKod NOBEPXHOCTH
(1. e. ee dopma YKJOHAETCA B CTOpoHy runepbonouna). B sa-
toKaapHOM K306paKeHHH COOTBETCTBeHHO OyAer ofpaTHas
KapTHEa

Jpyro#i BapHa#T KOHTPOJA BOTHYTOre IapaBoHYeCKOTQ
8epPKaJa B MapanielbHOM AYIKE CBeTa NPHBENCH Ha puc. 77, O,
B npHHIHTe OH MARO YEM OTIHYACTCA OT PACCMOTPEHHOTO BHIILE,
¥MeHblienue raapuroB CXeMkl B OPONOJBLHOM HAIPABJEHHH
da cYeT TPEXKPATHOTO OTPakKeHHs JydeH OT STANOHHOLO ILA0C-
KOTO 3¢pKaJa CBA3AHO ¢ AONOJHHUTEMLHEIM VHECTOUEHHEM TPE-
GoBaHKi Ha TOUHOCTH erc nosepxHocth. Obe CXeMH TAKKe [103-
BOJIFIOT [POBECTH HCCJAEN0BAHMS HM3TOTOB/JCHHOIO 3ePKajaa Ha
IPHCYTCTBHE BO3MOMHOTO ACTHIMATH3MA UOBepXHOCTH. [lo-
HATHO, YTO 3Ty pafoTy MMeeT CMEICJ MPOBOAHTL B TOM CJy4ae,
eC/TH KOHTDOJHO IIONBEPraercs OIHOBPEMEHHO BCS NOBEPXHOCTE
TOTOBOTO 3€[IKaJa, 4 He KaKad-To ee uactb. B ¢BA3wM ¢ Tem, uTO
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BapaboIHuecKoe 3epKaso NMpPeACTaBasier cofod CBETOCH/IBHYIO
QUTHYECKYE) CHCTEMY, A7A BEIABIEHHA OBaJbHOCTH JUibpar-
BHOHHOTO AHCKZ MOXeT BOSHHKHYTh He0OXOIHMOCTH WCHOJb-
30BaHHA MHUKDPOCKONA BMecTo okyaapa. HyxHoe ypennuenne
IpH 3TOM NOACHHTBIBAEICH MO dopMyle

250
=2 72)

B =zarmouenue paMHOrO naparpada XogeTcs paceMOTperh
TAKOH CHOCO0 ATTECTAHOHHOrO KOHTPOMS [OTOBOrO | YiKe amos
MHHHPOBAHHOTO 3€PKafia, TJe B KadecTse ITaJOHHOH HJI0CKOS-
T BHCTYNAeT NOBEPXHOCTL MHAKOCTH. XOPOLIO H3BECTHO,

Pac. 78. ATTecTanlHOHHEIE KouT-~
ponbr uapaGoNHYECKOro 8epKa-
Ja, I'Zie B Ea9ecTBe 3TaNOHROH
IJIOCKOCTH HCTHOJAB3YETCH CJIOH
KHIKOOTH: I — mecrenyemos
sepkano, 2 — rtemesofl mpEGOP,
4 — ot mMHAKOCTH; S B § —
HCTOYHEK CBET& H ero Hsobpa-
MEHHE COOTBETCTBEHHC

ATO PAHYC KPHBHSHLI €& HOBEPXHOCTH PABER Pajuycy SeMi,
Ecan npusate, 4To nocaesuui cocragaser 6400 kM, To crpenxa
nporuda nosepxuocty Oyaer

gt y*
o =oea o MM (73)

rIe y — [OJYAHAMETpP paccMaTpHBAGMOH TOBEPXHOCTH KUl
KoeTH, Eemi crpeaka mnporuGa  He J0WKHA [PEBHILATRS
4/100 (A==5.10"*% MM), HeOOCXOAHMO BEIIOMHHTL YCJGBHE

y2<6,4-10* mM win y <252 Mm.
CxemMa KOHTPOJIA O4eHb NPOCTA H He TPefyer AONONHHTE/bRELK
noacunennil (ome. 78), Ha npakTuke, 0NHaKO, BO3HHKAET MHOIO

npoG/aed H DPEXKIE BCETO N0 YCTPAHEHHIO BOSMYMIAIOIHX BO3.
Jefcreuft Bubpanun, Kpome Toro, HeOGXOZUMO CO3LATh yCJo-
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BHA, NPH KOTOPLIX HUKaZKHEe COPHHKH He OCAXKIAITCH HA Mo-
BEPXHOCTH KUAKOCTH, MHAYE HEU3GEMHBI MECTHBIE MCKAXKEHHA
9TaMOHHONH MIIOCKOCTH. JIJISi 3TOH Ie/AH HCHOMB3VIOT BASKHUE H
YHCThie MUIKOCTH, TAKHE KAK MIHHEPHH, MUHEPANhHEE MACHA
u T. . Bopa He npuMeHserca, Tak Kak 06Ja/13eT HUSKOH BA3-
KOCTbi0. X OTH Ha HePBut BSIVIsH KOHTPOJILHAS CXema BEIIVIfA~
HMT OYeHb 3aMaHYMBO, aBTOP COBETYET ¢ GOJBLIICH OCTOPOMK-
HOCTSI0 NOAXOIUTH K €8 NPAKTHIECKOMY BOILIOMEHHIO.

§ 4. TTOJIYUEHHE W KOHTPOJIL BBIITYKJON
I'HITIEPBOJIMYECKOH [MOBEPXHOCTH

O€paorka BHIIYKJIOTO 3epKasna Ajfs TedecKONa CHCTEMR
Kaccerpesa Beercsi OGEMHEIM <KJaCCHUECKHM» METOLOM (pHG.,
35). Paccumrannoe no dgopmyae (45) ero dokycHoe paccTosi-
HHE KOHTPOJHPYETCA B Hpouecce paboThl MO BOTHYTOMY 3ep-
Kany. [lofinpoBKa BBINYKJIOTO 3epKana (CHATHE Mara) NPOBO-
AMTCH TAK Ke, K4K H B cAydae ChepHYECKOro BOTHYTOTO
3epKadaa.

[TonAoCcTEIO OTHGAMpOBaHHAA S3aroToBKa HOAMEKHT acde-
puzausn (rrnepboausanun). s Tore urofel sHaTh, ¢ KaKuUX
YYACTKOB NOBEPXHOCTH BECTH B JasibHeilllieM CHOJHPOBHBAHHE
CTeKJa, HYKHO OLEHHTh NOAYUMBLIVIOCH (ODMY NOBLPXHOCTHA
sepKana. K coaseHnIo, IPOKOHTPONHPOBATE BRUIYKAYIO (pac-
CEHBAIOILYI0) MOBEPXHOCTE C LOCTATOUHOR TOUHOCTHIO BCETAA
6ELTO AeI0M HENPOCTLIM,

Huorga AQs 3TOTO NOCTYHAKT caexyroimam obpasom. CHa.
Yyaja H3TOTABJAHBAIOT BOUHYTHI#l 9TancH, obpafoTaHHBI IO
CHOepPGOIOKS ¢ 2afaHHEIM DKCLEHTPHCHTETOM. JaTeM HaKJa-
ABIBAIYT €re Ha OCHORHOE M3JeNMe H N0 BRIy HHTepdepeH-
upoHHOE Kaptuiml {cM, § 6) cynar o xapaxrepe noayuHBIIEHCR
noeepxuoctd. [lofoGuptl MeTOA HSTOTOBJEHHH  BHIIYKJONG
geprana npencrapaser gAa mofurens oueHb HOABIIME TPYA-
HOCTH, H NO3TOMY OH 3JeCk He paccMaTpHBaercd.

Hpyrofi cnocod cOLTORT B TOM, UTOOH Tpeobpa3cBath pae:
XOZAMUECA TYUOK CBETA OT BRUIYRJIOTO 3epKasa B CXOUsuui -
€5 32 CUET BBEIEHNA B ONTHYECKYIO CXeMY KOHTPOJIA ACHOJHU
Te/bHOTO ONTHYeCKoro 3fementa, Camo cofiofi nanpaurmpaer-
CA JJiN 5TOH LeJH UCIOAB30BATH MOMHOCTHIO OTNOJNHPOBARHOE
H aJIOMMHHPOBAHHOE BOTHYTOE napabosnuecKoe 3epKaio 6y1y-
mero Teneckona. B ¢BA3M ¢ TeM, 4TO OAHH H3 (OKYCOB TAKOH
CHCTEMBI HAXOJHTCA B 6eCKOHE'-IHDCTPI, NIPHXOOHUTCA ¢ HCCJe-
IOBATb B TYUKe Napaye]bHHX Jyued,

B oxnoil u3 cxeM OH cO3TaeTCs MPH MHOMOINH BCIOMOFATENb-
HOro napaBonyecKoro 3epKasa, KOTOPOe MOXKET OHITh 3aMe-
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HeHO chepHUeCKHM; ec/IH OTHOLIEHHe ero (JOKYCHOTO PacCTos-
HHf K IHAMETPY VIOBAeTBopseT dopmyse (24). Cxema HCABITa-
HMA TOKa3aHa Ha pue, 79. BenomoraTenbHoe aepKamo, 1eds,
offa sepKasa TeJECKONA H HHTh JOMKHBL ObITh PACHOIOMEHED
CBOMMH LeHTpaMH Ha OZHOH onTHuUecKol ocH. BeITyK/aoe sep-
KajQ, KPOME TOrQ, JOJNAHO KDNWTLCA B ONpaBe TaK, YTOGH
€r0 MOXHO OBLJIO JIETKO BRIHHEMATE AJ9 IOBOAKH H CHOBA BCTAB-
JATh Ge3 HapylIeHHS IOCTHPOBKH cXeMH. Heofxomumo ofec-
neunTh NAABHYIO PeTYJHPOBKY HAKJAGHA BCeX sepKand 1ns
ofecnedeHHs HX COOCHOCTH,

Puc. 79, Oniuyeckas cxeMa XOHTPOJIS BHIYKJAOIC THNepGOSHYECKOTO

8epKaJid ¢ NOMOUIbI0 BCTIOMOT2TelLHOID BOTHYTOTO B MapaiJenbHoM

nyuKe CBeTOBHX Jyueii: J — BcnoMorartenbHoe Sepkano, 2 — runepbo-

NHYEeCKoe SepKajo, § ~ NapabonnuecKoe 3epKaao, 4 — HCTOUHHK CBe-
Ta, § — HOX PYyEO

HecMoTps Ha OTHOCHTENLHYIO JOCTYITHOCTE TAKOTO METOAA
KOHTpoaA (X mocTpofike Teseckona cuctembl Kaccerpena nswo-
Ourent OOBMHO NPHUCTYIAeT, ViKe HMesl OHpellesieBHEll OnkIT),
ol He ¢cBolo/eH OT HeKOTOPHIX HelocTaTKoB, B cofpanHoM BHg
KOHTPO/IbHAA CXema J0CTaTouHO rpomosjka. Homyck Ha ycra-
HOBKY ¢TOUEYHOIO» HCTOYHHKA cBera BOJIM3HM QOKaAbHOH LA0C-
KOCTH BCIIOMOTATEABHOIO 3epKana HeBeAnK, MOMHEE HCToy-
HHK OCBCHIGHHUSA INEJIH, NOMEWEHHEH Ha NyTH Jyuell, cosfaer
B HalpaBJeHHR BEPTHKAJALHOIO AHAMETPa BOJHYIOULYIOCH TEHe-
BYIO KapTHHY, 06pa30BAaHEYI0 IIOTOKAMHM CTPYH rOpsdYero Bog-
Iyxa. BpeilenHe NONOJHHTENBHOFC NJOCKOTO 3EpKala MOMET
TOJBKO ele 0osee YCJIOKHHTL NIPOIECe IOCTHPOBKH KOHTPOJb-
Ho¥ cxemsl, Hakonen, noOrpemiHOCTY H3TOTOBJSHHA BeeX Tpex
3epKa/ paBHEIM o0pa3cM NepeHoCATCsa Ha paccMaTpHBaeMyto
TeHEBYIO KaPTHiy.

B srom cmEcae ropaszfo Gonee YAauHOH OpencTaBisiercd
ABRTOKONJIHMALHOHHAA CXeMa KOHTPOJA C IJIOCKHM 3ePKaJioM
B NapajsienbHOM TyuKe Jydel, usofpaskennas Ha puc. 80,
Ee iocrupoBka HecnoxkHa. CHavana A00HBAKOTCS CGOCHOCTH
TIABHOTO W BTOPUYHOIC 3epkat, Habawofan uepes OTBeplTHE
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B TVIABHOM 3CPKa/ié 3a KOHUEHTPHUHOCTBI) PACIIONOMKEHHSA
oTpaxeHu#l zepxan., Ecau nnockoe seprano NnpUGIHSHTOILHO
NepPHEHEKYIPRO ONTHIECKOH OCH CHCTEME!, TO B 3TOM II0JI0-
MEHHH IJa3 TakiKe BHIWT CBETJBIA «3afiuMK» OT HCTOUHHKA
cBeta. OCTOPOKHO HAKJOHAA IJIOCKOE 3€PKalo, NPHUBOAHM
¢3aHYHK» B LEHTPAJLHOE MOJCMKeHHe, ROGUBASCH TOIO, YTOGH
OH CKphIJICS 33 BHINYKJBIM 3€PKAOM, B 3TOT MOMEHT TIe-TO
PANOM JIONKHO HAXONHTBCS M ABTOKO/IHMAIHOHHOE H300pa-
menne. Ha ApPpaKTHKE BCA OIEpalddA 3aHHMacT BPEMEHH HQ

oy

Y
S,
R

A
Py,
)

Pre. 80 Onrudeckad cxeMa KOHTPOJS BBUIYKJAOTO THNePGONHYECKOrO
gepraja € TOMONBK 3TaZORHON [JIOCKOCTH' I — HCTOYHHE CBETd,
2 — nox Pyxo

foabme MuHYTEL. HaHHaa cxema ofaanaer Gonbiliel 4YBCTBH-
TENBHOCTRIO, YeM H300paXieHHas Ha pHC, 79, TaK Kak Jy4yd
CBETa JBAXKJE! OTPAMKAITCH OT ACHHITYEMOH NMOBEPXHOCTH.

B Teneckone cucrembl Kaccerpena BhIyKAOR 3epKAN0 JOJK-
HO HMETS TaKyio GopMYy NOBEPXHBOCTH, NIIPH KOTOPOK H306paxe-
HEe B JKBHBaNenTHoM (oXyce Oyaer OesaleppallOHHEIM.
TloHATHO, 4TO B ¢JYyUae HCIBITAHHA B ABTOKOIHMAITHOHHOHA
cXemMe ¢ NOMOIBK) HGXKA CDYKO MBI OGA3AHEL CTPEMHTBCH K 11A0C~
KoMy TeHesoMmy penbedy HAM po0HBATHCA NPAMOARHEHHOCTH
uzobpaxenus HHUTHA. CjefyeT OTMETHTh, 9TO CcdepHUecKas
afeppanya B TesqecKoHe (H, COOTBETCTBEHHO, B aBTCKO/AJIHMA-
UHOHHOH cXeme) OYIET OTCYTCTBOEATh TOMNLKO IPH ORHOM BIOJ-
He onpelefieHHOM DACCUHTAHHOM DACCTOAHHM MEXAY seprala-
mu. [lpoBefieM HCUWTAHHE BTOPHUHOrO 3epKana Mo mobalt cob-
pauHOl KOHTpOABHOH cxeme. ECaH oo uMeeT hopMy, OIHIKYIO
Kk chepaueckoll, 10 B npeddoranbHOM H300paMenHH HIrHd
TeHun OyJeT HaupaeJseH OT LUEHTPANBHOIO AHAMETPA M BHEIIHE
GyIeT HamoMMHaTE NapaGoNouy NPH KOHTPOAE €r0 W3 HEeHTpA
KPHBH3HBL. 3TO O3HAvYaer, 4TO NOBEPXHOCTh HMMEEeT 3aBal HA
Epaio u AMy B cepeanHe (puc. 81). CueBnnno, uto 1aa moayue-
Eus runepGoaonjia HYKHO UOHHSHTH HEKOTOPYIO NpPOMEXYTOY-
HYIO S0HY. -
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Haunbosee sgiekTHEHO PaboTdeT KOJbHEBOHA IOJHpOBAJbe
HUK CO CPefiH:IM pafinycoM Koibua okoao 0,7 paguyca sepkada,
BuyTpeHHAN JHaMeTpP XKOJLLUEBOTO HOAHPOBajibHHKA MOKET
6uITh paBHEIM npumepHo 0,5, a pRemnuit — 0,8 Anaverpa sep-
gaja, K comancHHIo, OPH NOMHPOBEKE KOABLOM OGHMHO HA
yZaercsd NPHUIATh NOBEPXHOCTH HeOOXONHMYIO (/IABHOCTD.

Ppc. 81, ®opma noBepxHOCTR
BEIMYKJIOrG 3epKana; [ — rumep-
Goauueckad, 2 — chepuueckas

. Bosee ypaunnM sgBJASETCH SBe3NYATHIl [OJHPOB2JBHMR
{puc. 82). OH ordopMOBLIBAETCS MYTeM BbIlaBAMBAHHS YI/IyG-
AeHHU B pasOTPeToil CMoJie IOIHPOBANILHHKA MPH AOMOLIH SBes-
ROYKH, BEIPE3aHHOH M2 BaTM4HA ¥ CMOUGHHOH BofoH. Xopomue
peay/bTaThl aer NCAHPOBAJLEUK, H30OpaeHHBH Ha puc. 83,
B coyeraHuu ¢ ieHTPaibHBIM INTPHZOM HeGOJBINON ANHHBE
(0,1 R) ou ¢opmEpyer oueHb NJABHYK) NOBEpXHOCTb. K co-
KaleHwo A NOAyuYeHHst runepConpdeckoll TNOBePXHOCTR
HEBOSMOKHO PEKOMEHI0BaTh KaKoH-iuGo ¢Tporo onpeneneH-
HE BHJ NOJHPOBAAbHHKA XOT# GB DOTOMY, YTO, B OTJIHUHE QT
napaononia, TAKHX KPHBHIX, PASIMUAICUINXCA axcuempmn-

\\\ y
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Puc. 82, 3pesnuaTelii noaumpo- Puc. 83, durypusifl  noxmpo.
BalibHHK JAS zodieDH3ALHH BhHi- BANLEHK HAf acepHBAUHH BEH-
OyKJIOro 8epKafa (BHICTYIIAIO- NYRACTG 8epkafia  (BHICTYHAI-
mrHe Y1AacTKH CMOJE! ATiSE HarJ sl e YUACTKH CMOME: LIS HATAA:
HOCTH SAMTPUXOBARL) HOCTH 8AINTPHUXOBELI)

TETOM, CYIIECTEyeT CecKoHeuHOe MHOMKECTBO, TeM He MeHee,
eCcAH MobHTeNb XOPOIIO YCBOM/ CBfASH MEXKAY TEREBOH Kapru-
noit 1 opMOli sepKaJia, TO 114 HEro He COCTaBUT 0coGoro TPy ia
AAf KAYKECTO KCHKPETHOrO CAyyas HeCKOJBKO BHIOBIMEHHTE:
popmy nonupopaipiika. CleAyeT ¥MeTh B BHAY, UTO achepy-
3yEMYIO JeTalb JYYLIE PACIONAraTh CBEPXY.

B sagsovenmne XogercAa JoOABHTEL cienyiomee. Eeaw «ro-
YEeUHEIY HCTOLHUK CBETA M HOX PYKO (HWTH) HAaXoAdaTes mourt
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CTPOTO HA QNTHUECKOM OCH CHCTEMEI, T¢ KOHTPOMIIO [IOABEpraet-
csl He BCsl TIOBEDXHOCTH BTOPHYHOTO 3€PKANA, & T4 €8 YacTh,
KoTOpas QOPMHPYET H30OPaKeHUe B UEHTPE MO 3PRHHA HH-,
crpymenTta. YToGs HecMeIOBaTh KPAeBYIO 30HY, HYIKHO TeHe-
BOA npHOOP CABHHYTH KaK OZHO Liesioe K KPAa MOJ#A SpeHusdt,
Komnencanus cMelieRns aBTOKOMIHMALHOHHOIO H300paske-
HHSl JOCTHIA€TCSA COOTBETCTBYIOLUIMM DPAasBOPOTOM IJIOCKOTO
seprala.

§ 5. KOMNEHCAIMOHHHBE METOJXbI KOHTPOJIS

Kax nspecTHO, JIOOBE TeHepEle OGPA3OBAHHA IPH KOHTPOJIQ
chepuueckoll NOBepXHOCTH MeroaoM PYKOo CBHJIETENBCTEYIOT
0f ee MOrpeIlHOCTAX B 9TOM MecTe. B nprMenenun X napabo-
JHYecKHEM 3epKanaM JaHHBIE Merol Tpefyer sHauHTe/bHO
66ABIIIX 3aTPaT BPEMeHd H MeHee TOYeH; NOTPeIHOCTH OLiTH-
YecKoM NOBEPXHOCTH 3/€Ch MOFYT OLITh ONpesieseHbl JHIb
10 pesyJbTATAM MHOTOYMC/EHHBIX H3MepeHHH B pPas/IHYILIX
30HAax.

CpenH PAB/IHMULBIX METOJOB KOHTPOJA ONTHYECKHX MOBEpPX-
HOCTel KOMACHCAUUORHIE MET0l BELINAETC OCOORIMH [peH-
MymecTBaMH. TIpHMEHNTENBHO K JIOGUTE/NBCKOMY TeMecKoNo-
CTPOSHUIO OH ABJISAETCH NEPCIEKTUBHEM METOZOM IIA KOHTPO-
Jf KPYIHBIX aCTPOHOMHUECKHX gsepkan. Tak xe Kak u meroj
dygo, KOMARHCAUUOHHHI MeTOA aBAsercd OCeCKOHTAKTHLIM,
1103BOAAA OJHOBPEMEHHC KOHTPOJMHPOBATE BCIO IOBEPXHOCTH
3epKaiid, a HE OTACAbHLIE €e YYacTKH.

Vijen kouTpoas napaloJHYecKHX SepEal KOMIIeHCAIlHOH-
HEIM MeT0JoM Gbija BIEpBHIE BLICKA3aHA H IPAKTHUECKH Dea-
nusopaia B 1921 r. coperckmm axagemukom B. II. JInunnkoy
{25]. B 1924 r. A. J. MakcyToB NpesackMa HCI0Jb30BaTh
KOMIIEHCALHOHHEIR MeTOA A5 KORTPOIA napaCosHYeckux sep-
Kalm ¢ HOMOIIBI0 3HAUMTENHO MEHBIIMX [0 pPasMepy chepuue-
ckHxX sepkan [2]. B paybrefiem uped KOHTPOJAS KOMIeHca-
LHIOHHEM MeToAoM Obiia passura B padorax Kyxe [26], Hoa-
na [27], Pocca [281, Odprepa 1291 u pape mpyrux.

CyiecTByloT J|Ba BHJA KOMIeHcauud abeppanui acepHs
9eCKOH IIOBEPXHOCTH ~~ 5TO TaK HASLIBAEMEIE ONMUHECKAS
KomneHcayus 4 Komnerncayua abeppayud rnopmared acheprue-
cKoll moBepxEOocTH. OCHOBHOE HX PasiuuMe COCTOHT B TOM, YTO
B NepBOM cJydae JYyuH CBeTa MARAIOT Ila KOHTPOIHPYEMYIQ ace
(pepHUECKYI0 NOBEPXHOCTb MOJ PASHEIMH Yr/amy, OUpeiesIde-
MBIMH YCJOBHAMH PaGoTht Beell CHCTEMH B IIEJOM, a HPH KOM-
nexcallii afeppaniil HopMadel BCe AYYW NAZRAIT HOPMadbHO
K KOHTPO/IUpYeMOll NOBepXHOCTH, THIMYHBIM NPHMEPOM OITH-
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YeCKOH KOMIEHCAUMH fBJASAeTCs XOPOWO H3BECTHAR CHCTEMA
mMIfIJlTa, CoCTOAILas H3 IBYX ONTHWUECKHX 3JEMeHTOB: TJIOCKO-
TapaineAsHsH IJIaCTHHEL, OFHA Wi ofe NOBEPXHOCTH KOTOPOR
COOTRETCTBY:0IGMM 06pazoM achepH20BAHE, M BOTHYTOMO che-
pHYeckoro sepkana. [lnactura onpeneneHHBM ofpasoM TpaHe-
thopMHEpPYeT RAJAUIHA BOJIHOBOR (POHT, KOMIEHCHPYA alep-
palyd, BROCHMBE CPEPHYECKHM 3€PKANOM, B PE3YAbTATE Yero
JiocTUraeTcd BRICOKOE KauecTBO H3o0paKenus Beed cHCTeMBl
B HEJIOM. B Bouee WIHPOKOM CMEIC/E O0O[ ONTHYECKOH KOMITeH-
caluell MOMHO NOHHMATH BBEAEHNE ONPele/eHHBIX ONTHYeCKHE
nosepxHocTeH, B TOM uMcae M chepHUecKHX, BOJHOBHe abep-
palHy KOTOPEIX KOMICHCHPYIOT aleppalldi IN1aBHOIO sepKaJia.
TipuMepoM MOXET cAyXuTe onTHuecKaa cxema M. JI Makcy-
TORBA.

Hezxocra—ok KOHTPONA achepHuecKux NOBePXHOCTER meTo-
JOM ONTHYecKOH KOMIISHCAIMH 3aK/I0YaeTCs B TOM, YTO BBIBOJR
0 KauecTBE W3TOTOBJEHHOH MOBEPXHOCTH ALJAIOT IO Pe3yabra-
TaM KOHTPOXs Beelt ontHyecKoll chereMbl. B 7o Bpems Kax pe-
BYJBTHPYIOIIEE KAUECTBO HSOCPAMEHHS CHCTEMEl OKaSBIBACTCH
BOOJMHE V/CBJCTBOPUTENLHEIM, cama achepHuecKas IlOBepx-
WoeTh MOKET OHTh ¥ He UiealLHOrO ¢ TOYKHM 3pEHHS TeopHi
KauecTBa. D10 OOBSCHNETCA TEM, UTO MOAYHeHHe HeoGXoaHMMOol
achepHUNOCTH LOBEPXHOCTH OCYLIECTB/AAETCA N0 JOCTHMKEHHH
HYXHOIO KagecTBa usOOpamKeHMA CHCTEMBE, B COCTaB KOTopoH
OHa BXORHT.

CIame HCTIONBIYIOT BTOpOﬁ THUNO KOMHOEHCAHH, TaK HAa3B-
BAEMYy10 KOMHEHCALHIO HODMajiell KOHTPOJMPYeMOolf [oBepX-
Hoctd. OHa 32KM09aeTcA B TOM, YTO G NIOMOMIBI0 JONOJHHTEMb-
HOTO JIHHSGBOTC MJIH 3epKAABHOLO ONTHUECKOTC 3/eMeHTa —
KOMIIEECATOPA NaJdOHIHH Ha HETO TAOCKMH WM chepHuecKH#
poarosolt GIORT TpaHCHOPMHUPYETCA TAaKHM 05pasoM, 4TO BHI-
XOJAIMe B3 HErO JYUH CBETA TalA0T HOPMAJLIO K KOHTDOIH-
pyemvofi ackepHYecKof NOBEPXHOCTH, T. €. 00pasyloT ¢ Hel
mpamolt  yroJ.

TlpocTele ¥ He(oNbllHe KOMOEHCATOPHl MOJYHHJM yCllell-
HOE TpHMEEEeHHe N0 CJefyIOIIMM OPHYMHAM.

1. Boermyrele achepruecKHe zepKaia camMyu npeobpasyor
pacxojfmmica BOJHOBOA (BPOHT OT TOUEYHOTO HCTOUHHKA
B cXousmuiicd BOSHOROH (PPOHT, ACKazKeHHBH aleppauHsMH
KOHTPOMEPYeMOll [OBepXHOCTH

2. Bénsinas gacTk afeppaunil, BHOCHMEIX KOHTPOJHPYEMO#H
achepryeckcl NOBEPXHOCTLIO, OTHOCHTCH K abepparMaM, pac
CMOTPEHHEIM B TJase 2

3. 3Hax afeppanuM KOHTPOJHpyeMOH acdepuueckodl io-
BEPXHOCTH JPOTHBONOJONEH 3HAKY afeppaildl, BHOCHMEIX
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KOMIICHEAIHOHHEIM BOTHYTHIM $€PKa/OM HJM APOCTOH BHIUYK-
JIOH JIHHB0H.

Buaarogaps neppofi DpHUMHE KOMIIEHCATOD MOMKET ORITE
3HAYHTESBHO MEeHBIIE KOHTPONHPYeMOH achepHueckoil nopepx-
HocTH, Bropad nozpodseT ojiydath XOPOIIYK) KOMIUEHCAILHIO
IpH ONHOM ONTHYecKOM 3JNieMenrte yioGHOR dopubl. Haxoyen,
TPeTef J2eT BO3MOMKHOCTH HCHOJB30BATh HPOCTYIO BeHoMdra-
TeJARHYIO ONTHKY. [IpocThie N0 KOHCTPYKTHBHOMY HCHOJIHEHHIO
KOMICHCATOPH MOTYT NPHMEHAThCH AAf KOHTPOIA MIOGHIX
BOTHYTHIX achepuueckHX nosepXHocTelt, o6pasoBaHHLX Bpa-
IEHNeM OTPe3Ka KOHHYECKODO CeweHHs BOKDPYT IIaBHOH OCH.
Ilpeanourenne OOBYHO OTJACTCH JIHH3OBOMY KOMIEHCATODY,
TaK KaK 3epKalbHBIA KOMIeHCATOD MeHee yizoleH B ofpamenun
H3-3a HeoOXO[UMOCTH BREICHHSA JONOJHHTENBHOTG ONTHUSCKOr)
3JEMEHT2 JUIF BHBOXA B CTODOHY ©OT ONTHYeCKOH oCH IyuKa
CBETOBEIX Jyuel, B ¢BA3M c TeM, YTO HCCAeHOBANHE BHIAQJ-
EAeTcA ¢ HCHONL30BZHHEM MOHROXPOMATHYECKOIO HCTOUHMKA
cBeTd, XpoMaTHSM JIMHS POJNE He HTpaer. ,

B cucreme B. [T JIHHHHKAZ KOMIIGHCATOPOM CJIYIKHT JABOH-
HaA CK/eeHHas JiMH3a, YCTAHOBJGHHAS MO XOmy Jyuell nepep,
LEHTPOM KPHBHSHLI NIPH BepHIKHE DApaboJHYeEcKorq sepkania.
Touyeysrl HCTOUHHK CBETAa pacnOIOXKeH nepex JHHI0H Ha
paccToAHMH, paBHOM IBOHHOMY (OKYCHOMY DAcCTOSHHIO JIHH-
3bl. MsoOpameHHe ToYewHero HCTOUHHKA CBerd, HOCTPOSHHO®
orpameRHEMM 0T napabononna Inyyamu, Pacnonaraerci Ha
HeGOMBIIOM PACCTOAHHH OF OiTHYeCKOH ocn BOJIHSH LeHTpa
KPUBHSHE HCCIELyeMoro sepkaia. JIOCTOMHCTBOM CXEMBI fAB-
AHETCH TO, YTO JIY4H CBETa NPOXOAAT depes KOMIeHCATOp OJMH
pas, NOSTOMY TOTPEHIHOCTH GOpMBl €10 TOBEPXHDCTEN, IPaHH-
Yalpx ¢ BO3AYXOM, NEPEHOCATCA HA BOAHOBOH GPOHT yMEHb-
LIeHHbe TPUOJU3HTENbHO B ABa pasa. [loMHMQ 5TOronorpell-
HOCTH BOJAHOBOTG GPOHTA KOHTPOMHPYEMOro 3epKala npH
OIHOKPATHOM OTPaXKEHHH Jyuedl yasausawores, K coxaseHmo,
HzobpaKerue TOYEYHOTO HCTOUHHKA CBET& PAcleJaraercd BHe
OLTHYECKOH OCH CHCTEMBI, NCITOMY H300paKenue B TOH HJIH
HHOH CTelleHH OK4shiBaeTcs HCICPUeHHLIM afeppaumed koma,
OCOBEHHO AJA JOCTATOMHO CBETOCHJBHEIX SepKall

B 1927 r. A. Kyze [26] nprverns xomnescatop Aas KOHT-
poJs napabojHyeckoro sepraja guamerpod 300 MM C OTHOCH-
TeALHLIM OTBEpCTHEM 1 @ 5, KOTOPEHl COCTOAJM H3 [JBYX ONTHYE-
CKHX KOMIIOHEHTOB ¢ OOIed HyJeBOH ONTHUSCXOH cHAOH u
HMeNn COCTBEHHBIE PasMephi ko0 4 cM. KoMnencarop pacio-
Jaradsics BHe ONTHHYecKOH ocH napalonoupa. Takum ofpasom,
JaHHaf cxeMa Sbl1d HeNEHTPHPOBAHHOMH, 4TO ¥ HBASJAOCH e
CCHOBHEIM HEJOCTATKOM. -
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‘B 1943 r. @. Pocc [28] mpefoKuA HCIOMBE0BATE ABOSIRO-
BRIMYKAVIO JIMH3Y ZHameTpoM 250 MM IJ1s1 KOHTPOMS Hapado/H-
4eCKOre seprana auamerpoM 5 M [ladomaperoit ofcepsaropun
(CIA). Opsako ¢ ROMOIILIO ONHOH JIHH3EL HE YAAA0CH HOM-
HOCTBIO KOMIIEHCHPOBATh aleppauuyu HopMased mnapaoJues
ckoro sepkana. Pocc nokazan, uto A JOCTHMEHHA KOMIICH-
CalHH, HPH KOTOPOH BJAMASHME OCTATOUHEIX SOHAMBHEIX afeppas
1HAl cTaHeT HAMHOIO MeHpHIe BOSMYIIAIONIETC BOIACHCTBHA AT«
Moceprl, neobiomumMo RODaBUTL K UpejoMJsdiomeMy chepH-
ecKOMY KOMIIOHEeHTY, KOMIHCHDYIOUIEMY chepHuecKyio abep-
pauuio mapabogonja, achepHUECKY0 RIacTHRY, MaxcuMadh-
Hoe OTCTYNJeHHe achepUuecROH INOBEPXHOCTH OT NJIOCKOCTH
cocrapafer 18 MKM, TIpeHMyINecTBO NPENTOKEHHOrO YCTPoil-
crBa Pocca 3armouaeTcs B TCM, UTO OHO CBOGOJHO OT KOMEL H
NO3TOMY HEUYECTBHTE/JBEHO K CMEHIEHHAM TOUEUHOTO HCTOUHHKA
csera 1 HoXa Pyko e ockt cucremsl. Kpome 8TOro, NOCKOJBKY
Jy9H cBeTa NPOXONSAT Yepes KOMIEHCATOp IBaXKIbl, OH JAOJ-
eH BHOCHTH TONBLKO NOJNOBHEY aGeppauMi mo cpaBHEHHO
¢ yerpolicteom Kyge. OramunTensHas OCOGEHHOCTB NaHHOH
OITHYECKOH CXeMBl COCTOMT B TOM, YTO JJIl KOHTpOJAS napato-
JHYECKOTO 3ePKaja -— MOBEPXHOCTH, ONHCHBacMoH KpHBOH
BTOPOrO MOPAJKA, HCCNEAOBATeM PeIlHAH NPUMEHNTE acheph-
YecKyH0 NOBEPXHOCT: (o/ee eNOKHOTO NPOohHAA RecMOTPS Ha
TPYJAHOCTH €@ H3[OTOBJEHHA H KOHTPOJM.

B 1947 r. X. Hoan [27] onmyGnnkoBan pasi acTpOHOMOB-
moburenelf NTHHAOBLIE METOZ KOHTPOJAA NapaboMHyecKHX sep-
kan. OH NpeaoXHI HCMOAB30BATE POCTYIO IAOCKOBBIYKAYHO
NHHAY JJ1 KOMIeHCAauMH aeppauyft napaGoiHyeckoro sep-
Kana. JIMH3a yCTAHOBRJEHA BOJHSH €r0 LIEHTPA KPHBHSHH! Bbl-
DYKJI0H NOBEPXHOCTHI0 K MCTOUHHKY CBETa. ¥ AOBJETBOPUTENE~
Has KOMIEHCAUHA JOCTHTaercsl A SepKal ¢ He(oJBMMM OT-
HOCHTJILHEIM OTBEPCTHEM.

Joxn ormeTHn, wto, NOCKOABKY cepHueckas abeppauus
JIMH3Bl fBJAETCS (QYHKUMeH ee CONPSKEHHBIX paccrofnui,
QHana3oH [pHMeHeHHS NJACCKOBEINYKJIOTO KOMIEHCATOpa MO-
KeT OHTb 3Havnreqnho pacumupes (27, 30). Ero ycrpofictso,
HaeHTHIHOE cxeme Kyze, mo3posisieT mpH HPaBHABHOM BHIOOpE
JIHH3H € KODOTKHM COHPSIKEHWEM BeCTH KOMIeHCANHOHHEIHR
KOHTPOMb Napafosouaos ¢ fi/f' B pAunanasone ‘5. . .20, rae
fo — oXycHOe paccTOSHHE KOHTPOAHPYeMOro 3epkala, a
[’ — doxycHOe paccrosHue KoMneHncaropa. lIpy stoMm JAaa
KoMneHcalnM abeppanuii B LEHTPe KpPHBHSHEI napabojonia
HeoGXO/MMO BEIJEDIKHBATE COOTHOIIEHHE

%.——..ji_(m——l)"’[m(m*l)z L Bt (m—1) , 3n:-2] , (74)

(n—nF n—1 '
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B KOTOpOM m=1"/[ (I' — paccTosiHHe OT JHH3H JO UEHTPA KPH-
BHSHBI IPH BePHIMHe NapaCoaouja, a [ — PacCTOSHHE OT JHH-
8H B0 TOJOMKEHUS TOYRYHOTO HCTOUHHKA CBETa), #2 — MOKa-
$aTelb HPEJIOMJEHUS CTEK]A JHHSH KoMneHcaropa. Ipasiiao
SHarKOB NPH STOM TakoBo, 970 m> . [ToaesHple coBeTH no H3-
FOTOBJEHHUIO W HCHOAB3OBAHHIC PACCMOTPEHHOTO YCTpOiicTEa
npuBereHsl B paforax [31, 321 .

Paccmotpum  KoMnteHcarop [onna ana napaboiHyecKoro
sepKasa guamerpom 600 M 1 dorycHEM paccTosHEeM 3000 MM
{(oTHOCHTeIbHOE OTBepCTHE 3¢pKana 1 :5). 3agap m =2, n=
=1,52, us ypaenenus (74) noanyuaem orromenne fo/f =5,888,
yKJajpiBaiomeecs B OPefessi, ycranosienupie Hommom. Oc.
HOBHHIE XapaKTEPHCTHKH KOMIEHCaTopa NpH 5ToM 6YAYT cae-
zywomgue: f* = —509,50, = — 254,75 u I'= -~ 509,50. [tapato-
JHUECKOE 3ePKAJIO0, H3TOTOBJMEHHOR C NOMOHIBIO TAKOTO KOMIEH-
caropa, UMeao Obl oTKJoHeHWe (HOPMHI MOBEPXHOCTH TOpsiiKa
A/40 (cpemusis KBajparHuyecKas norpemiHocts). JuaMmerp JjmH-
35l KOMNEHCATOpPA COCTABJAET HPH 3TOM BCEFO JHIUL OKOJO
1/42 1uamerpa KOHTPOIHPYEMOH JeTaqH.

Cnepyer HMeTh B BHAY, 4T0 B yerpoferse Nouna npueyrer-
BYET OCTAaTOUHAS KOMa, NOSTOMY HeoGXOMAMO OfeCHeTHTh CO-
OCHOCTL KOMTEHearopa H HCCISLyeMOro 2epraia, a Todey-
HEIH HCTOYHHK CBeTa pacrojarath TOYHO Ha ONOTHUECKOH OCH
CHCTEMBE.

Yrofel NpOBEpHTH BOSMOMKHOCTL JHHS0BOTO KOMIEHCa-
MoHHOre Meroia, M. A, ¥xawop [33] 8 1961 r. ocYmecTsus
npefiebHO TPOCTYio cXeMy (aHanor Pocca) HCCA8IOBaHUS
¥3 DEeHTPa KPHBHAHEL mapalonHYecKoro sepkajta AHaMeTpoM
600 MM ¥ OTHOCHTEAbHEIM OTBepcTHeM 1 @ 4. Jlad KoMueticanuy
cbeprueckoit abeppanuy Oblla HCIOML30BAHA OJHA JHH3a,
CBETOBOH JHAMETP KOTOPOH cocraBsti Beero jmiunb 67 my. OHa
pacrmosiaTasach Ha HEKOTOPOM PACCTOAHAN BUEPEAH IeHTpa
KpuBH3HLl napaGosouaa, C nmedsio yxoGersa LeEHTpHPOBKEH
peelt cxeMEl JHA3a ObLTa MeXAHWUYECKH COeNMHeHa ¢ TeHeBEIM
nprGopoM A HalAiojeHHA M u3MepenHsa aGeppaunii Kag bl
B CaMOCTOATE/NBHEIE nprbop, oﬁecnequsamgﬂﬁ HEOBXoIUMBIE
IBHMKEHHA OTJE/bHEIX 3JIEMEHTOB: JIMHSEI, HCTOUHAKA CReTra,
‘Hoxa PYKO H Bcero npubopa B neqioM. ns ocBemenus npume-
HsLTach PTYTHAS JaMIA €O CBeTOQMILTPOM, BBIASIHSIONHM JiH~-
Huwo 546,1 mm.

Cama MeToAuKa HCCnefoBaHMA apaboNHYecKoro sepraia
B NPHHIHNIE HECHOXKHA H BEKAIOMAST CACAYIOUIME STALH! IeHT-
pUPOBKY VCTaHOBKH, MSMepeHHe pajuyca KPHBHBHBEI NOBEDPX-
HOCTH fapafosionsia H PACCTOAHHS MeKAy JHH30H W napato-
JOHAOM, HAGMOJGHHE. MOT{EIlHQeTEH 3epKana K HsMepeHue
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adeppaunii. B ceoedl pabote M. A. ¥xaHOB npuBOIHT IeHHBIE
IpaKTHUECKHE CBEICHHS O MEroIMKe KOHTDPOJs napafoinyes
CKOTO 3€pKaja Ha BCeX. STAllaX ero M3rQToBJCHMS,

HHTepecHyi0 CXeMY AMH3CBOIO KOMIEHCATOPA MPENJ0NKHA
B 1963 1. A, Obbuep [29]. On ycTasHoBHI IONOJHHTEIBHYIO
GOJEBYI0 JIMH3Y (KOPPERTOP) MeXIAYy KOMIEHCATOPOM U KOHT-
PONHpYEMOH MOBEPXHOCTBIO BOJH3H LEHTPA KPHBHAHE IIPH
BepInHHe MapaonnyecRoro sepkana. dem 3To ObLIO BHSBAHOP
Bauue roBOPHAOCH O TOM, YTO BBEISHHEM B KOHTPOJIBHYIO CXEMY
acdepHUeCKOTO 3/leMeNnTa, HAnpuMep mo cxeme Pocca, BO3MOXK-
HO yerpaHeHHe chepHUCCKOA afeppauui uapaCoiniecKoro
seprana ¢ JOOOH CTeIeHBIO TOYHOCTH. K COMANEHHIO, BHIIOJ-
HeHHe caMoro achepHuecKors sfeMeHTa ¢ HeoGXomHMoR Tod-
BOCTBIO CBSI3aHO ¢ M3BECTHLIMM TEeXHOJOTHYECKHMH TPYAHOC-
TsiMH. [To3TOMY XenaTefbHO, YTOGHE! ONTHUYECKHE TTOBEPXHOCTH
KoMIeHcaTopa ObIIH OrpaHHueHH IJIOCKEMY HJIH ChepHUeCKUME
CTOpPOHAMM, KOTOPHIE VBCPEHHO HOANAIOTCA. KOHTPOJIC,

IIpu paspafotke cBoero KomneHcatopa Pocc BHIABHA cJe-
JVICTIYIO 3AKCHOMEPHOCTh. UeM masslie OH IOMEUlan JUH3Y OT
LHEHTPA KPHBH3HE KOHTPOMMPYEMOTO 3epKana, TeM ayyiue Gu1a
KOMIICHCAIMS OcTaTodHbX abeppaun# napaboqonga B npe-
Jeste KOMIeHCATOD ZIO/KEH OLLT OBITH PACIOJIOKEH B HEmocpel-
cTBeHHOH GnH30CTH K Napabosouiy, OIHAKO B 3TOM cCJaydae
€ro NPHWAoCh OBl JeaTh TAKUM e GONBLUINM, KaK H KOHTPO-
JHPYEMYIO. TORBepPXHOCTH. Obddrep pemua HCNOML30BETH 3TO
CBOHCTBO M yKasas, yio HeoJbluas qHH34, obpasywwas jaef-
CTRUTE/]LHOE H30GpAKEHHE TOUEUHOIO HCTOYHHKA B ILEHTpE
KpPHBHU3HEL NApabosioNZa, B COUETAHHM C HOJEBOH JHH30H,
H300paKaomiell ee Ha napabonorie, ¢ ONTHUECKOH TOUKH 3pe-
HHS 9KBHBAJEHTHZ OOABINOH NuHze BONM3H KOHTDOAHDYEMOH
NOBEPXHOCTH.

B komnencarope OdipHepa HCnoMB3VIOTCA JAHH3E HeG0Jb-
HX pasMepoB JIOHyCK Ha TOUHOCTb KX H3TOTOBJEHHS fBJ/feT-
¢ yMepeHHEM. Meroa NPHMEHHM 4 AA9 MCCJACROBAHMS H3
UeHTpa KPHBHSHBE! BOTHYTHIX THIepOOIHYECKHX 3epKani, He-
HOMLIYEMEIX B TeJecKonax cHcremsl Puun -— Kperbena.

KoHTpoab BHIYKMBIX achepHUecKHX 3epKan KOMIeHca-
ILHOHHBM METOIOM ciokHee. B aToM cayuae Hapylmaerca OZHO
H3 ycnoBHH, OPHBEIEHHLIX BhilUe, cOCTOsAIIEE B TOM, YIO BOI-
HyThie acdepHuecKHe 3epKana caMH OpeofpasylT pacxojsl-
IEHCT BOJHOBOA (DPOHT OT TOYEYHONO HCTOUHMKA B CXOJMS-
pruficst BOAHOBOH (DPOHT, MCKaykeHHBIN abeppauMaMH KOHTPO-
nupyemofi nopepxHocTH [losToMy pasmep BCHOMOraTeNbHOIO
QITHYECKOTO SEMEHTA AO/UKEH LDEBLINATL AMaMeTpP KOHTpO-
Jmpyemoro.
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J1s HeeNMeORAHUA BHOYKAOTO PUIepGOANYecKOro 3epKaia
. Xunpn [34] npennoua HCROMB3OBATL ABTOKOJJIHMAIMEOH-
HYI0 KOMIEHCAIHOHHYIO CXeMYy, HCHOMb3YIOmY GOJIbIuoe Bor-
HyToe cpepHUecKOe 3epKano, LEeHTP KPHBH3HEL KOTOPOro COB-
MElen ¢ OoHMM H3 (POKYCOR HCLJEAYEMOTO BRINYKJAOTO THIED-
GoauyecKoro 3epkasna Takoe BCIOMOratebHOR 3eDPKaI0 NOJdY-
uHI0 HaspaHWe ceps Xundaa. Jlyunm cBera, Bullleqirie u3
Ipyrcro ¢ogyca runepfoaHyecKOr0 3epKasa, IOCHeZOBa-
TENBLHO OTPA3HBIIUCE OT Hero ¥ OT cepHYeckoro sepkalia,
BOZBpallaioTcd OOPATHO IO TOMY € MYTH B HCXOJHYIO TOUKY.
[Toudrxo, uTo HeRTpaibHasd YaeTh 3epKajia OCTAeTcd HeHccde-
roeautoil. Urolu ona se Geia upeamepno Gosnwol, pacerosi-
HHE MY 3epKajaMH JOMKHO OHITh 3HAUNTE/TLHEIM, 2 SHAYHT,
u chepa XuHmnia Io/mxHa uMeTt Gosbliofl Axamerp.

ITomoSHO: KOHTPOALHOE YCTPOHCTBO pealH30BAHO Ha HpAakK-
ke moburenem teneckonocrpoenua E. E. Augpeerem (MO
BATQ), npu 3TOM pajdyc KDHUBH3HEL €ro C(hephl COCTABJAET
620 MM, a pmamerp 230 mm (V22 2,7). B nanvHefiinem miaHu-
pyercd HaroropieHHe GoJiee MOLWHONO KOMHCHCATORA PasMepoM
300 MM u pazuycom KpuBasus 480 MM (V == 1,62). Kax simm,
JEOOHTENAMH B [OCAEIHES BpeMs OCBOEHHL TAKHe [IPHEMB H3ro-
TOBNEHHS A4cTPOHOMHUECKOH ONTHKH, KOTOphIE B HeJaBHEM
TPOIACM MOrJU GHITH Pealf30BAHLE JWIIL B 3aRONCKUX HAM
NafOpATOPHEIX YCJIOBHAX ONBITHBIMH MacTepaMH-OITHKAME

§ 6. KOHTPOJIb IVIOCKOH TIOBEPXHCCTH l

Haufogee NpocTeIM A8 MoOGHTEAR CHOCOOOM KOHTPOAS
MJOCKMX IOBEPXHOCTel OcTaercs TakK HA3LIBACMBIH ummepe-
peryuorreil cnocol, CyTh €ro COCTOHT B TOM, UTO IIPH TECHOM
COMUMEHUH ABYX OTNOQJAHPOBAHHBIX IOBEPXHOCTEH, pagHychl
KPHUBHSHEI KOTOPBIX 10 aGCOMOTHOH BesMHUHHE NPHOAH3HTEb-
HO pasHHl APYF APYry, HO IPOTHBOTONOMNHE! 10 3HAKY, B BO3-
AYIIHOM 3a30pe MEXKIy HMMU BO3HMKAIOT HHTepheDeHUUOHHbIE
koapla (Koablla Hetorona) Ilapa COCeHHX KOJEH OTCTORT
JIpyT OT Apyra Ha PaccTOsHHe, COOTBETCTBYIOIEe YBETHYESHIIO
sasopa Ha peamuuny A/2. Takum ofpasom, BHA HHTEp(EpEH-
TROHEOH KapTHHH XaPaKTEPHSYET OTHOCHTENBHYI QopMy
MOBEPXHOCTH ABYX crexos. [IoHATHO, 4TO ecim KOHTPOJHPY-
10TCAl B4 CTeKJa, KpHBH3HA KOTODEIX HEeHMSBECTHA, TO Oonpefe-
JIETH NCTHHHYIO HX KPHBH3HY IYTEM HaGJIONEHHS HHTepDepeH-
IHMOHBEIX MOJIOC OKA3LIBAETCS HEBOSMOMKHBIM,

Takas 3aja4a pelraeTcd OpocTo, eclH B PACHOPAMEHRH
mofuTens HMeercs MNJOCKOoe «IPOGHOE» CTEKJIO HIM IOBEPX-
HOCTE, ¥ KOTOPOH 3apaHee H3BECTHO QICTYI/ICHUE OT NJIOCKUCT-
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HOCTH (mopsifika HeCKoNbKuX Jumn sonH). Ha puc. 84 nsobpa-
WeHo ApocToe ycrpoiicTBo Ais HaGyopeHHuA HATephepelnHon-
soli KapTuEH. [losyHpospauHas wjpacTHHA MOXKeT ABJATHCH
KYyCKOM MPOCTOTO OKOHHOTO CTeR/Ia WAH IJIeKCHIacoM. Pac-
CeWBalOLIMA SKpaH XKeaTe/bHO HMeTh NOMYNPO3PayHE, OCBe-
ieHHE CBEPXY CHJBHOMN JMaMIoH HakaNMBaHUs BAH MEARIHH-
cxofl pryTHOH Jamnof.

Ecau cnoXuTh BMECTE JABE TOUHO NJICCKHE CTEKNsA HHEIE fac-
THHEL, TO BMecTO KoJell HoloToHa Mrl yBHIeNH Opl, 4YTO BCE

7
2
Puc. 84. ¥Ycrpolierso ansa
g Ha6NOIeH s HETepdepeH-
HDHOHHEX Nogoct: [ — pac-
- cedpaomuff sxpan, 2 —
eBeTOPHABTP, 3 — ROy~
3 [POBPAYHOE CTEK/IO
: ]
X W

CTEKJIO BaJUBIeT OAWH KaKOH-NHG0 IBET B 3aBHCHMOCTH OF
TOMINHE CO3TABMIErocH BOSAyHIHoro sasopa. Hng pnonme
YHCTHIX NOBEPXHOCTEH, KOrjfia HHUTO He MEHiaeT MM cONH3HTh-
¢ MPeiejibHO TECHO, TAKHM KDHTepHEM ABJAETCA paBHOMEp-
HENT CepOo-30JI0THCTEIE TOH. EcnH OCTOPOKHO NPHUAQAHATD
BCpPXHEE CTEKJO C ORHOTO Kpasa, TO HCABJIAICTCA NapaJdie/ib-
Hbie noAocH. Baikuo, Yro OHM BCe BpeMsa OCTAIOTCA NPAMBIMU,
$IcHo, uTo ecin ofpaGarHBaeMan NOBEPXHOCTE HMEET OTCTYILIE-
HHe OT HJOCKOCTHOCTH, TO 3TO BEI3OBET HCKPUBJICHHE WHTEp-
(pepeHnHOHHEIX OJIOC.,

[pu paccMaTpueaHuH KapTUHEL B (eOM cBeTe BHAHO, UTO
DOJIOCHL HMEIOT LIBETOBYIO OKPACKY: (HOJETOBHIH Kpatl MOJMOCH
ofpameH K BepmuHe o6paz0BABIIerocs BO3AYIIHOTO KJHHA, &
KpacHeIfl — K ocHoBaHuio. [losromy pmis Oofee KOHTPACTHOIO
BEIZEJIEHUA TOJIOC Ha oflieM done ux Hab/iofeHHE MeJaTelb-
HO BECTH YePes CBeTOHALTP B Y3KOM YHacTKe CeKTpa.

TmarensHo ofesupenHsie CHHPTOM MOBEPXHOCTH HaKJ/a-
ZBIBAKOT OAHA Ha IPYTYIO, OCTeperasics CKoabmkenna. Hukakoro
HaXKMMa NPOHM3BONHTL He CJEAyerT, BIIOJIHE JOCTAaTOueH coGerT-
BeHHRIA Bec cTeksia. Ecau MHTepQepeHIHOHHBE [ONOCH He
NOSBHIHCH, TO 5TC CBHICTENBCTRBYET ¢ HENOCTAaTOUHOH OUHCTKE
nosepxaocreﬁ ~ MEXAY CTEKJAMH MOIVIH OCTATLCA BOJOCKH

OT MPOTHPOYHOTO MaTepHata, Torjpa ofepauHio YHCTKH HYXKHO
HOBTOPHTE, ‘

144



OnpenenutTs 3HAK KOHTPOJMPYeMOH [OBEPXHOCTH OUeHB
aerxo, HoGeemca Toro, uToOH MHTepdepeHIHOHHAs KapTuHa
fbina npencrasieHa B BUIE KOREW, EoaM NOBEpPXHOCTH BHOVK-
nafg, TO TPH ONYCKAHEH TOJOBEL (T. €, IPH VBNHUEHHH YIJIA
najgenns Jyde#) BHANMBIE KoJblieofpasHLle ToJockl pasde-
ralTca QT 1IeHTpa K KpasM, OHH Kak OBl CKaTHBATCA C Bep-
IWHHE! §yrpa; ec/H NMoBepXHOCTh BOTHYTAH, TO OHH, ‘Haoﬁopo'r
BynyT cCeraTbCsl K HeRTDPY. [lOHATHO, UTO B Cllydae BHAYKJOHK
IOBEPXHOCTH NOJHPOBKY 3€PKaJa HYKHO HPOJOIKHTL B BEpPX-
HeM TI0/0MKeHRH, & B CAyYae BOTHYTOH — B HHIKHEM.

UyBCTBHTENBHOCTh MCIBITAHKS T€M BHINIE, YeM 1IHpe [oJIo-
CHl, T. €, UeM MEHblIe OTJIHYAEeTCH KPHUBH3HA oOpadaThiBacMol
Ierany or sranoHuoll nopepxuoctu, [Tosromy, noaHpys sep-
Kas0, BY:KHO NocTaparhcfl JOGHTLEA TOro, YTOGH cpasy OLLo
BHAHO He Gojiee TPex-ueThlpeX KoJerl. JIeTKo HakaB HA ORMIf
Epail cTek/a, DOJAYUMM BMECTO Koaell HETepdepeHlHOHHEEe
MOJIOCE H OUEHHM BEIHYHHY HMX Oporkda OTHOCHTENARHO pac-
CTOSINHA MEKAY COCeAHHMH UoJocamu. Eciu crpenka nporuGa
HoJoc cOCTaBAReT He Sosiee 1/4 aToro paccroduus, TO padory
MOMKHO CUHTaTb SgKOHueHHOH. IlorpemHocth {1OBEPXHOCTH
COUTBETCTBYET KPHTEPHIO Ps.neﬂ TeM ne MeHee ee Bee JKe Ayyile
ymenbwuTh 10 1/5 ... 1/6.

Cnocof KOHTpoaA ¢ TOMOIRLIC STANOHHOH MOBEpXHOCTH
apoct, HO TPefyeT HaMHUEs «NPOOHOIO» ILIOCKOrO CTEKJa,
EcJH ero Her, T0 OOHMHO NPHMEHIOT METOZ HAKJGHHHX HY9-
KOB B COUETAHMH CO cxXeMmoll Hcenenopanus KémmoHa. B Hefi
pacXofAIIMACs NYYoK Jaydell TpaHCpopMHEpYyeTcsl B CXONAULMH-
Cs1 K HOXKY TY4YOK Jydefl ¢ NOMOIIBIO BOIHYTOro cthepHIecKoro
3eprafa.

Cxema Kdémmoua ana WCCASROBAHUS NAOCKOCTeH fpencTan-
nena Ha puc. 85. 3jeck s — Toueyublli HCTOUHHK cBeTa, HaXo-
JAIMEACT Ha paccTOAHMH L OT KOHTpOIHPYeMOH mjlockod mo-
BEPXHOCTH | ¥ COBMEIN@HHBIH ¢ I0J10KeHHeM [IeHTpa KPHBH3HEL
Borgyroro chepuueckoro sepkana 2. Pacxomamuiica nydok
CBETA NaJaeT BHA%AMe Ha sepKano I, HaKJOHeHHOe HA YTOl O K
OCH NyYKa, 8aTeM Ha 3epKayio 2 B BO3BpallaeTcd B TOUKY §,
COMPSIKEHHYIO ¢ HCTOUHHKOM CBeTa TeHeBoro mpubopa. Ecin
topMa NOBEPXHOCTH 3eprana 2 npeicTaBJaseT cofol WAeaah-
HyI0 chepy, TO B Ciydae SOHANBHAIX WM MECTHBIX [OTPELIHOC-
Tell Ha IVIOCKOH NOBEPXHOCTH ME! Gyfiem HabmofaTh ONpeseeH-
'BYI0 TeReBYyO Kapruny. CReiyeT uMeTs B BHJY, UTO OHA BHJIHA
B COOTBETCTBYIOLIEH NPOEKIHH, H NO3TOMY HCTHHEHEE HCKA¥Ke-
Hus hopMbl OYAYT HECKOAHKO OTIHYATBCH OT BHAMMEIX,

Jlna xparoHaJIbHOTO MJIOCKOTO 3€pKania ONACHHE! He TOJbKO
MECTHBIE OOTPEIIHOCTH, HO H O0WAfA <HEeHYJieBasu» KPHBH3HA
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O0BEPXHOCTH. BEIle yXe OTMeYanoch, YTC HAKJIOHHHE IYYOK,
OTPAMEHHEA OT TAaKOH NOBEPXHOCTH, NPHODPETZET ACTHTMa-
u3M. Ero uamepenue no cxeme KOMMOH2 BO3MOKHO Ceayio-
HPM 0o6pasoM. YCTAHOBUM HA TEHEBOM NPHOOPE BMECTO HOMA
®yro CUIbHEH OKYJAAP H TOCMOTPHM Ha H3oOpaKeHuWe CBeTH-
mefica TouKH, Ecau seprago HeNJIocKoe, TO MOIKHO JIETKO
3aMeTHTb, YTO H306pameHHe TOUKM BO BHe(OKAMLHEIX IGO0~
RMeHuaX BEIpoXpuaercss B JHHAHIC (hoKans). POKycHpYs oky-
Jsp cHayaza Ha OfHY (GOKaJjb, a 3aTeM Ha IPYTYIO, MBI MOMEM

Pua, 85, HUcnuTanne MAOCKOro gepKana no cxeMe Kommona (Buf crep-
xy); 1 — Bccneayemoe IIOCKOe 3epEano, 2 — sranonnoe chepuueckos
8epEaJI0 '

HAMEPHTh TAK HASKIBAEMYIO aCTHIMATHUECKYI0 pasHoeTh A,
B n/I0CKOCTH HAHJAYYILEr0 H30GpaKeHHA, HaXolflelica MeXAY

A
QoKanAMH Ha PACCTOAHHH %, H30GpakKeHHe TOUKH HMeeD

KpyIJBle OuepTaHHsa onpefeneHsoro pasmepa: [omyck Ha
3Ty BEJIHUHHY IIPH YCJOBHH H3TOTOBJEHHS MOBEPXHOCTH, YIOB-
neTBOpsIOmel Kputepuio Poses, coctasaser .

L2
A, =085z MM, (75)

Bopaxende NpHBEIEHO M c¢aydad, Korza ©=45° mpu
A==0,555 MxM. HanpuMep, RJIOCKO¢ 3€PKAJIO MMEET AHaMerD
D=100 MM, a paccrosuue L=2000 MM u ©=45% Torja
Ae =320 mxM,

BBIACHHTE 3HAK NOBEPXHOCTH OCLIYHO HE COCTABIALT TPy A,
Ecan 3epxada PacnoJoiKeHbl BEPTHEANBHO, KaK MOKA3aHO Ha
pue. 85, T0 B cayuae BRIIYK/OH HOBEPXHOCTH B npeiboKaib-

148



HOM H300paKeHHH (OXaNL BBITJKAKRT BEPTHKAbIBIM [ITPHXOM,
a B sadoRaNbHOM — TropusonTa/ipHeiM. Jlast Bormyroll 1io-
BEPXHOCTH BOBHHKaET obparnas KapTHHa, T. €. B IpeadoKaib-
HoM H300paKeHHH — FOPU3OHTANBHOS PACIOMIONEHHE ILITPH-
Xa, B 34()OKaJBHOM — BePTURAJbHOE.

B ciydae, KOI[@ MCOBITHBACTCSA COBEPIIEHHO MJIOCKOE 3ep-
KAa/10, YCTAHOBJACHHOR 1O/, YIJI0M 45° K ocu BOTHYTOTG 3epKANA,
IIPI/I'-IQM pasmepm [IOCHEeTHEro IpeRBIIIanT KOHTPOJHPY eMble,
npeadokabHbie H 3aboKaabHbIE uzobpamenna cpersmefics
TouKM MPEACTAB/AIOT coBol KOHTYP NMJIOCKOTO 3epxana, NpoeK-
THpyOIEACT Ha Cchepryeckoe. [Ipn ApyrHX COOTHOIISHHAX
pasmepoB BHEOKAJbHEIE H300paXkeHus aBAATCH OKPYHHO-
cramy, PoRaMbHOE H300paMeHHe HPH OJO0CKCH NOBEPXHOCTH
BCErIa BHIVISIZAT TOUXKOH.

Jas monsoll yBEPEHHOCTH B IMJAOCKOCTHOCTH 3epKajaa [/
HCHBITARNS HY:KHO BeCTH B JBYX NOJOKEHHAX, MOBOPAYHBAs
aepkano #a 90° BOKPYT €ro HopMadi,



< \ TJABA 5

OKVY/JIAPHI

[TpoBoauTh BH3YaAbHbIE HAOJMIOZEHHA B TEJECKON MOXKHO
B npuHUKIe, H €3 OKY/IAPA, €CIH NOMECTHTh I'1a3 Ha paccTos -
HHY ACHOTO 3DEHHA OT (POKaJbHOH ILTOCKOCTH ofberTHBA (CHM .
ri 1, § B). Onrako HefO/bIIOE yBeNHUSHHe H OTpaHiueHHOe
goje 3speHHs, [OJYUHBHIeeCs B 3TOM CJydae, 34acTaBAT
OUYEHb CKOPC OTKasaTbed OT TaKoro merofia naGmogenudi. [lpu
sToM OyAeT CHJBHO YTOMJIATLCH raas. HopManbeei rias ge-
JIOBEKA YCTPOEH Tak, YTO OH CTPOHT Ha cerdarke Pe3Koe H3o-
Gpakenne HaOIIOIAEMOTO NpeaAMeTa (3 HATPAKEHHsT AKKOMOH -
PYIOUIHX MBUIIL [Via3a B TOM CJyYae, eCIH B [VIa3 OT OpeaMera
nonasAeT HAPAICIBHEI NYYOR ayyell, DTo NOCTHraelIcs, Korna
B ONTHYECKOH CHCTEME TEJIECKONA MCHOJB3YEICs OKYAAp, HpPH-
YeM ero nepeiHui GOKyC COBMEIEH ¢ 3aIHHM (HOKYCOM ObBeK-
rupa. Mg OGJAHSOpPYKOro HJAH Ba/JdbHOOPKOro IviA3a, Koria
RaBMONeHUn BENyTCeR 623 OUKOB, IPHXOAMTCS HSMEHATH CXO-
ZHMOCTh Jryuelt, BHXOAAIMX B3 OKYAsipa, npuberas X ero nepe-
¢oxycupoeke, B nepsoM ciytae oKyJaAp RYXKHO He3HAaUHTENb-
HO CMeCTHTh N0 HAUpPaBJeHHI0 K obwpekTHBy. OfparTHble pefi-
CIBHA MPHUBEIYT K CXOAUMOCTH Jyuel 3a OKYJAPOM, [O3BOJIHB
TEM CAMBIM H JAJbHO3OPKOMY YEJOBEKY BHIETH NIPEIMETH OT-
ger/1iB0, TAKHM 06pasoM CMelleHHeM OKy/AApa Ha BeJIHUHHY A
MB! JIO/DKHB! HSMEHHTh CXOAUMOCTh OYYKa Jyuel, BEIXOAAIRe-
ro U3 TeJecKONa, Ha BeJHIHHY, PABHYK CTENeHH AMETPONHH
(HapylileHHst HODMAJILHOH aKKOMOJAUHH) [iasa, BBPAKEHHYIO
B Suonmpuax ¢ *),
. Aw (76)
-

31ech A H (POKyCHOE PACCTOSHHE OKY/Apa [ BLHIpaXKEHE B MeT-
pax. Kak AcHO u3 (QopMYJEl, Cralble OKYNAPH INPH 3HAYH-

v

*) B onTeEe AHONTPHER HASHIEAETCHA OUTAYECKAL CHAIA P CHCTEMHI,
¥y wotopofl sanmee JOKYCHOS DACCTORHES [ MOMOKKTCARNG ¥ B BOINYXE
pasuo 1 metpy. Ecan oKycHO® PacCTOARNE CHCTEME! paBlo 0,5 M, 10
=2 NHQUTPHEM H T. J ;
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TeJbHOH &MEeTPONHH Ivasa TPebyIoT 3HaYHTEeJBHBIX nepe(bo-
KyCHPOBOK.

Jas oKynapa oueHb BAMKHBIM [TApaMeTpoM SBAAETCA noto-
WeHHe ero BHIXOJHOTO 3pauka (cM. ra. 1, § 3) oTHocHTeNbHO
nocaexnel Aunshl. Ysgectno, uTo NP YMEHbIIERHK (DOKYCHOTO
PaccTOAHMA OKYyJspa NPHMEHHTEILHO K KOHKDETHOH ONTH-
tleckoll cXeMe IPONOPUHOHANBHO YMEHBIIZIOTCA BCe er0 KOH-
CTPYKTHBHEIE NapamMeTpel, B TOM UHCJAE M BBLIHOGC BEIXOZHOTO
spadka. B CBA3H ¢ TeM, YTO BeJHUHHA LZAaHHOIO OTpe3Ka He
JoakHa COHTb meHpme 4 ... 5 MM, npuXopHTCs OPH pacuere
OUeHb CHNBHBIX OKYJAPOB VUMTHBATE 310 YCJIOBHE,

5]. " |
///( /Nﬁ}q
|

me. 86, Xpomarusm monomennd. [Taockoctn GoKYCHPOBKR Iia nyueft
asHux JuuH Boad (Fp, F.) HARONATCA HA DasHEIX PACCTOSHEAX OT

OKynsapa. Bk, sp.— BXOAHOR 3pauoK

Oxynspy KXar peanbHOH onTHUECKo# cHcreme chofCTBeR-
HO BHOCHTb ZOTOJHHTENbHEE HCRANKEHNs HabMonaemore 00beK-
Ta, NOCTPOEHHOTO OOBEKTHBOM. lloMuMO yiKe paceMOoTPeHHRIX
paHee OCHOBHBIX MOHOXPOMATHYECKHX abeppauuii, ciofla cne-
jyer noGaBuTh eille M Xpomarnueckme abeppanum. OfHa H3
HUX, TaK HASHIBAEMHN (pomamuam noroxeHus, BOSHHKABT H3-
3a TOT0, YTO TOKA3ATENH MPEIOMNCHHHA /K3, U3 KOTOPBIX H3-
TOTOBJIEH OKYJAP, Pa3/MaHBI JJIR JIydedl PASHBIX AJTHH BOJIH.
B pesynsTaTé nuockoctH (OKYCHPOBKH AAA Jayuedl pElSHbIX
Anun BosH HaxonATcA Ha pasHEIX PACCTORHEAX O OKYaspa
{puc. 86). TNostomy xak 6n HaGaoparens HE coBMema doKak-
HYIO MIOCKOCTh OKYJIAAPa ¢ hoKaJbHOM II0CKOCTBIO O0HEKTHBA,
HsoOpaenHe Toueynoro o0peKkTa OYART OKPYXEHO Ha OCH CHG-
TeMbl UBeTHOH KaiimoH, [losBrenue ppyro#l aGeppantuy -
KPOMQIMUSMA YeAuueHUR CBASAHO C TEM, 9TO UOJNOKEHHE IiaB-
HEIX NJoCKOCTel 118 Nyvell pasHLIX JMMH BOJH MOMKET HE COB-
Tanath. B pesynerare QOKYCHBIE PACCTOARUA, OTCUHTLIBAEMbIR
OT COOIBETCTBYIOIIMX NIaBHBMX IJIOCKOcTef, OYAYT pasHbIMH,
4 3HayyT, pasHLIM OyJeT U pasmep nsoﬁpamenuﬂ B pasHBIX Jy-
uax (prc. 87). HabnonaTens yBUANT, UTO TIPH HATMYRN XpOMA-
TH3Ma yBeJHUEHHA Ha KpaaX u300pameHHsi MOSBASETCA IBet-
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Haf KauMa, Hao/OlaeMan 1o BCeMY KOHTYDY H30LDaMeHHS
npeiaMera. BaxHo NoJuepEHYTH, YTO NPABHIBHO NOACHpaHHHI
ORYJAP MOMET YACTHYHO HCIPABMTR HENOCTATKH OOBEKTHRA H
NO3TOMY JIOJKEH 00%3aTe/BHO eMy COOTRETCTBUBATE.

PaccMoTprm oTAebHbe THIEL OKYAAPOB.

[Tpocrefitium fABJAAeTCA OTMHOUHAS KOPOTKO(OKYCHAas co-
GupatencHas JHH3a. 110 cpaBHeHHIO ¢ ADYTHME OKYJApaMd ¥
Hee HMEOTCA ONpefeneHHEe NPEUMYINEeCTB2 — IIPOCTOTA H3-
FOTOBJICHHS, MaJIbie MOTEPH CBeTa HA OTPaeHHe H HONIoHieHHE
B CTEKJe, OTCYTCTBHE pediIeKCOB M BHAUMTENLHEH BRIHGE BLI-
xonHoro apauxa. [IyeTe B KauecTBe OKyJfApa WCHOb3YeTCH

8x.ap.

1

Pyc. 87. Xpomarusm ysenudenus. Pasmep mnsofpamenns (i, Ye)
PasHLIH B Ayuax pasHHIX AUH BOJH

TIOCKO-BEINYKJIaR Ju#za, Eciu ee pacno/OKHTh BHIYKIOHR
cTOpOHON K o0BeKTHBY, O cihepuueckas aleppalus, BEOCHMAsA
€0, 6yner SHAUKTEJBHA M PE3KoCT: Ha ocH HeGoJblaf, HO
abeppalu HAK/IOHHBIX DYYKOB (KOMA, ACTHIMATH3M) H JTHCTOP-
cua madjebkue, Tarkum ofpasoM, TPH TAKOM DPACTIOXOMEHRH
OJHONMH3OBEE OKYJADE MOPYT ObITh NPHMEHEHH JIHLL B TOM
cAyuae, echy OTHOCHTEJbHCEZ OTBEPCTHE OOLEKTHBA HE OYeHb
BEJHED.

Ecy Xe ee CTAaBUTDH BHITYK/IOH CTODOHOH K TJAa3y, T0 pes-
KOCTb HA OCH OYZET YJIOBJSTBOPHTEJbHa, XOTA HEHCKAXKEHHOe
a6eppanusiMu nosie apesus 6yaer nebompmum. Taxoe ee noso-
KeHHe NelecoobpasHo IPUMeHsTh NPE HAGMIONEHWH B CBETO-
CHNBHLI OGBEKTHE, TAK KaK HHAUe 3HAYNTENbHAS cepuyeckan
abeppaitis OKY/IApa CHABLHO HCIIOPTHT KauecTso H300paXKeHH s,
B Tenecxone co CBTOCH/LEEIM OOBEKTHBOM ChepHuecKas abep-
palis OKYNSPA H €T0 XPOMaTu3M [OJIOXKeHHA GYAYT He cTolb
3aMeTHHl JHWIb NPH TPHMeHeHUH GOJBIUNX VBeHUeHHH HAR
MaJbiX BELXOAHEIX 3PauKoB. B To e BpeMa XpoMaTH3M YBenH-
yenus Gyxer BeckMa aHaunTe b HEIM. [l0aTOMY HpH HabMmogeHHAX
OKa3LBAETCSl BOSMOMKHBIM HCIIOMB30BAThH JHIND HEHTPAIBHYIO,
BechbMa HEOOMBIIYIO 4acTh noas speHus (oxqao 15°). Xpoyas
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TH3M VBEAHYEHHA ABJIAETCH HAMOO/eE BPEOHOHM aLeppanHes
moeboro oxyaspa,

Oxyanap Vwiirenca (puc. 88). Xors oannOuHAx
/Hn3a B ofnajiaer onpefedeilibIME IOCTOHHCTBAME, OJHAKO ee
HeNoCTaTKH 3acTaBHAH WMH TpeHeOpeusb. lepeam THIOM yco-
BEPIIEHCTROBAHHOTO oKy/apa Ovl1 okyasap lolirenca, H3co-

Puc. 88 Oxyaap [ioirerca

peTeHnLIll 3HAMeHHTEM ¢u3nkoM B cepernne XVII B. On co-
JEPKHUT ABe, KaK NPABWIO, IOCKO-BHITYK/LIE JHH3El, pasfe-
JIeHHBIC BO3AYUIHBIM NMPOMEXKYTKOM H DﬁpaIH,EHHble CBOHMH BbI-
NYKJABIMH [OBEPXHOCTAMHE K 00nexTHBY. Ilepensas ‘auH3a
[1, 6nmxaiinan K o0beKTHBY, HA3LIBAETCA noies0id, WIH KOA-
sermuson Ee 3agada COCTOMT B TOM, UTDOB CIKaTh TYYKH
ayuell. 3T0 NO3BOJSLET YMEHBUINTb [IHaMETDP BTODOH IO XORY
yuel muusk L — 2403401 TPY TOM e YTI0BOM 1one. DCoraib-
Hasi niocKocTh OKyJAapa [iolireHca HaxoAuTCed MeXIY JHH3AMH,
BCJENCTBHE YET0 UM HeNb3A -0Jb30BaThCil KAk Jaynod. Xora
B OKYJAApax STOTO THOA NPAKTHUECKH OTCYTCTBYET XPOMAaTH3M

Puc. 89, Orynap Pamciena

*a

YBeJIHuEHHA, TeM He MeHee chepuueckan abeppaiyd, Xxpoma-
TH3M OJOKEHHR H KPHBU3HA MOJIA NPENATCIBYIOT NOJYULHHIO
HeTKHX - H300paxenutl. ACTHIMATHIM W AHUCTOPCHS B OKYJSPE
TlofireHca He3HAYHTENLHHL. PasMep ero UOMA 3PeHHs COCTAB-
Jaser okoqo 07,

Okyanap Pawmcnena {puc. 89). Ilpencraburenem
APYTOTo THOA OKYAsApoB, (OKaNbHAs TUIOCKOCTh KOTODHIX Ha-
Xoaurcs mepen J@H3AMY, ABJAeTca oKyaAap Pamciena, Taxk
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e, KaK ¥ orysap [ofireHca, OB cOmepXUT IBe JIHH3B, HO OHH
o6paileHsl CBOMMH BEIIYKJGIMH IIOBEPXHOCTAMH APYT K IPYTY.
(fe auHSH Hmetor pasHoe GOKYCHOE PacCTOsHHE H JI0JI2KHEE
OTCTOATE LPYr OT LPYTra TaKzxe Ha BeNMYHHY HX (oxycHOrO
paccToARus, B Takol cHcreme Jy4ille BCero HCNpapafercs
chepuueckan afeppalusi U XpoMaTH3M NoJjoxeRus. Kpususna
DOJIA OYeHb HesHauMTelbHa, ORHAKO ACTHIMATH3M CYLECTBEH-
Ho Ooabine, deM B oRyssape @lofirenca. HejoctaTtkoM sroro
OKYJApa ABJAETCA TO, UTO BHIIYKJAA NOBEPXHOCTL hepenHed
JHH3R Haxozarcd B (OKyce TasHOH JHH3BI, BCASACTBHE YEro
BCEe NApPATIHEHB ¥ NEUIMHKY HA ee MOBEPXHOCTH COBepLIERHO
OTYETJHBO BEJAHEE M MelialorT naOmomeHuaM. EmecymectseH-
Hee, 4TO B 5TOM OKYJApPE BHIXGAHOH 3DauoK pacnofokel oueHb
61M3KO K IV1asHOH JMHZE W Jaxe MOMKET OKA3arbCA BHYTPH
nee, KyZa HEBOSMOXHO NIOMECTHTb Ifias mafamjartens, 3rto
BEJIET, PA3YMeeTCsd, K OTPaHMYeHHIO NoAs 3pends. ilosromy B
THCTOM BHAE OKyJap PaMmciena, Kax oH usofSpaes na puc. 89,
ue npumensiercsi, Ha mnpaxrixe ofbMHO GepyT paccroaxue
MEXAY JHH3AMH HecKOJNBbKO MeHBIUHM, ueM HX (oKyCHoe pac-
croaune (0T 2/3 mo 3/4), T. e. KepTBYIOT pajH ycTpaHeHHsa yKa-
3aHHLIX HE/QCTATKOB HCIpAaBAcHHEM XPOMATHIMA yBeAsueuHd,
Pasmep ero noJis speHHs cocTasiseT okojo 40°

Oxynap Keunbuepa (pue. 90). Ransrelmmy yco-
BEPLICHCTBOBAHHEM OKY/SpOB ABJAETCA NPHMEHEHAE B HHX

Puc. 90, Okyxsp Kedsnepa

rnasnofi JHH3H, CKJICEHHOH ¥3 [BYX COPTOB CTeKJai Xpoua U
dnunra. Tlepenuss, notepas NAHHSA 0CTARACH NPEWHEH —
IJ10CKO-BLHINYKACH. B 3ToM enyuae ypaerca eYilecTBEHHO
YMEHBIIHTD XPOMaTHSM YBeJIHYEHHS H XPOMATHIM MOOKEHHS,
HEeCKOJBKO YMeHbUIHT: ChepHYecKYK abeppaluio ¥ acTurma-
fHEM. SHAYEHHe NUCTOPCHHM NPAKTHYECKH TaKOe Xe, KaK H B
clyuae pamcaeHoBexoro okynspa. Oxyasp Kenrnepa obnajaer
HHPOKHM YIJIOBEIM HOJEM, MOPSALKa 50°, BBIHOG BLIXOADOTC
spauka Gosblue, ueM B oKyasape I'ofirenca H TeM Gofee B OKy-
aspe Pamcliena, HO BCe e HEJOCTATQUEH JJIS CHJBHBIX OKY-
nsipoB. Iosromy HanGofbiiee pacpOCTPaHeHHE TOT THI OKY-
Asipa [OMYYkA B CXeMax ¢ QoxycubiM pacerosuueM 15 .., 25 mu,
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CumMumerpuuusii ogyaap (puc. 91), Hanusii
THO OKYJApa NOAYYHJ, ROXKAAYH, HauGoabllee PachpoCTpa-
HeHMe. JT0 CBA34HO € TeM, 'UTo NIPH JOCTAaTOYHOH NPOCTOTE KOH-
CTPYKIME OH 00AAZAeT CYUWECTBEHHO BOABIIHM BEIHOCOM BHIXOJ-
HOrO 3pauka 1o cpaBHeHHIO ¢ okyiapoM Kennuepa. Kpome
TOrO, Y Hero yAOBACTBOPHTEARHO HLNPABAeHA chepruecyas

Pue. 91. CaMmeTpuYHBIE OEyAAD

abeppanua. OH MOXKeT OHITh OCYIUIECTBJEH @ MAOCKUM [10AeM,
HeQOJIBIIHM ACTHIMATUSMOM W 9YyTh GoJee 3aMeTHOH JHCTOPCH-
eil, ueM y KeNbHePOBCKOTO OKyJfApa. CUHMMETPHUHYIO CXeMy
IENCcoobPasto IPHMeHNTE Jis CHAbHEIX H CPEHHX OKY/IAPOB.,
Tlose apenns ee moctHraer 45°

ORyndp ¢ BEBIHEGEHHAHWM 3DavioM (pHO.
92). g ocolo CHABHEIX OKYJSPOB ¢ (QOKYCHEIM PACCTOAHUEM
or 7 7o 3,6 MM B ocymapcTBEHHOM ONTHYECKOM HHCTHTYTE
(TO) paspaforana cneuuafbHas ONTHYECKAs CXeMa ¢ CHABHO

T T T
e

Puc. 92. Oxyasnp e BHHECEHHEIM BHXOZHHIM 8PAaYKOM

pHIHECeRHEIM ORYASPHEM EpyRKoM. OHa ofiafiaer upessbgafi-
HO manoft chepmueckoll afeppanuelt, 910 IO3BOJAET HCIIOAh-
30BaTh JAHHBIH THH OKYIspa ¢ HANGONES CBETOCWILHBIME OT-
paaTeLHBIMH Teneckonamu. Kpome STOrO, ¥ Hee xopomo
UCIIPABJIEHE! XpOMaTHICCKHe afeppalliH, acTHIMATHSM H KpH-
BH3HA ITois H3obpamennda, K COXaNEHRIO, WCKAKEHHe 1010-
678 TpeIMeTa, CO3NABAEMOR &0, — LHCTOPCHS, 3HAYHTENBHD Y
COCTEBASET HECKOADLKO JECATKOB TUpoueHros., [lose spenns
cprimne 40°

Oprockxonuueckund okyasp (puc. 93). On
ABAAETCH, NOMakyH, HAWIYYHIHM H3 GYUICTBYIOWHX ABYX-
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KOMOOHEHTHBIX cxeM. OKyJsp COCTOHT M3 TPOHHOH CRieeHHOH
nOJIEEOH JIMHSH ¥ oueHb OJHM3KO DACTIOJOKEHHON K He## mpoc-
TOH [/0CKO-BHINYKJOR ryasHo#l amusbl, BoixopHolt apauox
HAXOIWTCS] HA BHAUMTENLHOM PACCTOAHHM OT NOCKEIHed mno-
BEpXOCTH raasroH JHH3bE, UTO, KaK H3BECTHO, ocoleHHO
BaXKHO JVIA CUIBHEIX ORYJADPOB. Bee aGeppanun B HeM o9eHb
XOPOIIG HCUPAaB/IEeHEl, a [HCTOPCHA 110 CPABHEHMIO ¢ OKY-
JfpoM C BHIHECEHHBIM BEIXOAHBIM 2payKoM MNDHGAHZWTENBHO
Ha HOPAROK MeHbe BuanMoe node y mero ao 40°,

o W‘/(w ////%_

Pac, 93, Oprockonnyeckuit okyasap

B Hacroauiee speMs paspafioTad HeNH# KJAce Tak Hask-
BAeMBX (HIPOKOYZOABHEIX OKYAAPOE, TOJE SPEeHHA KOTOPHIX
npeppimaer 60°. OHH npeacTaBafT COOOR CAGHKHEIE MHOIO~
KOMIIOHEHTHEIE CKJIeEHHBIE CHCTEMH. 33 CYET STOr0 YEAA0Ch
JobuThCA REICOKOFO KayecTBa H30OpaskKeHHst N0 BCEMY MOJID,
OJHAKO OHH CJIOXHEI B H3TOroBAeHHY. POKYCHEIE PACCTOIHHSA
HX, Kax TpaBH/o, JOCTATOTHO 2HAUMTENBHL!, M NOTOMY HX
MOXHO HCIONL30BATH JHIIL IS HONVYEHHS CaaleX yBemu-
YeHHH,

13 KpaTKOr0 ONHCAHUA CBOWCTB OCHOBHEIX THIOE OKY/Si-
poB BHAeIMM Besen sa H. I, MarcyToBrM clepyiomke moao-
WeHusI:

1) Okyaaptt e (OKYCHBIMH DACCTOSHMSMH — MEHBINE
5—7 MM KejaTeJbHEI THIA ¢ ¢BHIHECEHHBIM 3DAYKOMS,

2) Oryape ¢ QOKYCHBIM paccrosnueM mMeHbilie 10—14 MM 1
€ YMOBJACTBODHTEJBLHEIM HCIPABJEHHEM IHCTODCHH IKERaTedb-
HE THOA «CHMMETPHUHEIX»,

3) I/ cBETOCHNBHBIX ¥ CBEPXCBETOCHILHLIX OGEERTHEOR
HAHTYUILIAM THIOM OXA3LBAIOTCA OKYJIAPH ¢ BHIHECEHHAM 3pay-
KOM H OPTOCKOUHMECKuH, & SaTeM MAYT THIBL OKYJAPOB B c/iet
Ayiouiedl HocenopaTe LHOCTH: cuMMerpryuHEll, Kenprepa, Pam-
¢AeHa, oAnHounas auusa, [ofirenca.

4) Bee oxyaapsl, xpoMe OINHOUHOH JHHSH H OKyJadpa
Frofirenca, moryr ObITBE paccuuTaHn € JOCTATOUHO ILIOCKHM
HoJsieM.

5) AcTurMaTH3M JIyUUle BCErO HeMpapied B okyaape [wof-
reHca, 2 3aTeM B ORYJISIpe C BHIHECEHHEIM 3PayKoM.
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6) Hucropern naubosbmias (ec/i@ He CUHTaTL OAHHOUHO
JIMHEE) B OKYJAADPE C BLIHECEHHHIM 3PAYKOM ¥ HaMMeHbillafd B
OPTOCKOIMYECKOM H B CHMMETPHUHOM OKYJAsPEe CNEHalbHOTO
pacuera.

7) XpoMarTusM yBeauuCHns JOCTATOURO MaJ/l BO BCEX OKYJ/If-
pax, Kpome oryadpa Pamclena, rie oH HeloHcupaeien, u
OIHMHOYHOR JHHBH, TAE OH BOBCE He HMCHpaBJieH. X pOMaTHsM
yBeaudeHns ocoBeHHO XCpoule HCOpaBJ/eH B OKYJIADE ¢ BLINe-
CEHHEIM 3DAYKOM U OPTOCKONHICCKOM,

8} B oruomenHu NpocTOTH KOHCTPYKIIHH H H3TOTOBJACHHS
OKYJISIPH MOXKHO PasjefHTh Ha WeThpe DY a) OAHHOYHAHR
nue3a; 0) oxyaapn Pamciena u T'ioftredca; B) oKysIpe Kenb-
Hepa, CHMMeTPHYHBIH, C BBIHECEHHBIM 3DaYKOM, OPTOCKOHH-
yecKull; ) HIEPOKOYTONLHEIA.

B sag/ouenne elle pa3 XoyeTcd aKIeHTHPOBATH BHHMAHHE
UNTATEAR HA TOM, YTO CBETOCHIbHAA 3epPKANbHAs CHCTEMA OCO-
Genno TpefoBaTeNbHA K OKVARPaM XOpoulero kaueersa. Ap-
TOP CUHTACT, UTO JKEeJAHHE H3TOTOBHTH NONCOHEIE OKY/IAPH H3
XONTHYECKOTQ CHIPbsi» — Hafiopa MeJKHX JHH30YEK, KJeeHHRIX
cucTeM H GJAOKOB He BHeprupaer, BooGiie FOBOPA, RHUKA4KOM
KPUTHKH XOT# OBl yXe [OTOMY, 4YTO JHOOGHTENI0 HEH3BECTHA
MapKa CT€KJa, M3 KOTOpOro H3TOTOBJIEHZ JaHHAast JHH3Z, 2
3UAYHT, ¥ e NOKasaTeldb NPEIOMJIEHHS, KOTOPHE Heo(XONHM
JUIf [PABHJBHOIC KOHCTPYHPOBAHHA BCeH ONTHYECKOH Ccucre-
Mpl. Eeas me nplrarbcs CaMOMY M3IOTOBMTH JIHHSHL H3 ONTH-
GaCKoTo CTeKJ4 ¢ M3BECTHEIMH XapaKTepHCTHKaMH, TO Npuier-
CA CTOMKHYTHCH ¢ LeAbM psafoM Tpyauocrelr. CoBcTBeHHO
roBopst, 3ajaua 3Jech nepen JroGureneM GyIeT Crodth HpuMep-
HO TaKad ¥e, KaK B Cayuae H3IOTORJIeHHA GOLEKTHBA AJA Tene-
CRONa pedpakrtopa, jae €c/H Y HEro yme Hmeercsl adeppa-
HEOHHEIH PacueT UETepecyioliel cXeMbl OKYApa, T. €. Onpehe-
JIeHBl OOTHMAALHBIE PAJKYCH KPHBHSHE! JHHS, HX TOJWHE,
BO3AYIIHLE NpoMERYTKH ¥ 1p. OcHOBHBIE 3TaNkl Palors 6YAYT
3AKIIOUATLCS B CJSAYICUIEM: H3TOTOBJICHHE pafoderc HHCTPY-
MenTa (¢yamka», «rpuby) a8 waw@opaden JWH3 NOJ 3afaH-
HE'Al Pajnyc KPHBH3HLI, H3COTOBJCHHE TMPOSHLIX CTEKOA, MO-
NUpOBaHKe NHA3, KOHTPOAL KauecTBa NOJYUAICUIEHCs MOBEPX-
HOCTH, €@ HEHTPUPOBKa, NOAPE3Ka NOJ 3aiaHHBIH IHAMETp,
npocBersieHne, ckiefika u Ap. IlosToMy aBTOp HACTOATENBHO
PEKOMEHAYeT BOCHOML3OBATLCA OKYAAPAMH 3aBOICKOINO H3IO-
ToBJeHKA Hamlosee ymaunble H3 HUX cofepxkarcd B NpH3-
MeHHHX OHHOKJIAX, SPHTENLHEIX TPYOax, TEOAONATAR 1 B PAAE
RADYTHX OINTHUECKHX NPHOODOB, MPaBHILHOMY BLIJOPY KOTO:
PLIX MOMET NOMOYBL HACTOAILAS TJ4BA, v



CITHCOK JIMTEPATYPHI

1 Maregmos H. . AcTpoHOMrYecKas ONTHKA.-— 2-¢ m3n — JIa
Hayxa, 1979.—395 ¢,

2 Maxcymos M. JI. HaroroBaenne ¥ HCCHJOBAHHE ACTPOHOMKYE-
cxofl onTuxu.— 2-e uag.— M.: Hayka, 1984, —272 ¢,

3. Muxeaecon H. H, Ontnueckne reqeckons. Teopus H KOHCTPYE-
uug.— M.: Hayxa, 1976.—512 ¢.

4 Hasawun M. €, Teneckon acrponoma-Twfurens.— 3-& uaA. —
M.: Hayxka, 1975.--432 e.

B. Curopye J1. JI. Teneckons! ans JMwobuTeneit acTpoHOMUH. — M.
Hayxa, 1982.— 240 e,

6. JMoburesbekoe TeneckonoeTpoenne: C6. crateir/Coer. M. M. Ie-
Mukur. [loa pen. M. C., Hapamuna.— M.: Hayxka, 1964.—108 ¢,

7. JliofuTeascroe TenecKonocTpoenne: (O, craredi, mmm. 2/Cocrt.
il\%.oM Hlemaxns. Iop pea. M. C. Hapawnna.— M.: Hayxka, 1966 —

c.

8 JlwGureabcxue tTeseckonk. CO, crareft/Tlon pex M. M. Ilemsixn-
Ha.— M.. Hayga, 1975.—120 c.

9 Muxesscon H. M. Pacuer orcexaTeaef B TedecKome THxa Kac-
éerpena//OnTﬂKo-MexaHqucxaﬂ NPOMBIIIVIEHHOCTh, — 1974, — Ne 5.—

. 28—30.

10. Hodvanoarsckud A, H., Memarun M. M | Hlgenes I B. Haro-
TOBJEHHE CaMOLEILHOrG TeecKona-pediiexTopa / AcTpOHOMHYECKH Ka-
aenfapb wa 1980 roa.— M : Hayka, 1979 —352 ¢,

11. Hoymos J. A, Harorosienne 40)-MuALUMeTpOBOTO Seprana f/
Bemns u Beenennag.— 1983.— Ne 2,— C 74—76,

12, Beeynos B. H., 3axasnos H, I1., Kupowun C, H., Kysuqes B. H.
TeopHA OonTHYeCKAX CHCTeM.—2-@ H3H., nepepab. ® gon,— M.. Mamn-
gocrpoenne, 1981.—432 ¢

13. Fsosdesa H. I1., Kopkuna K. H. Teopnsa onTHYECKAX CHCTEM H
OINTHYECKHE HM3MePeHHA.-— M : Mamuuocrpoenue, 1981, —384 ¢,

i4. Cmupnoe B A. OGpaGOTKa OINTHUECKOTO CTEKaA ——3-e Haf.,
nepepaé @ mom.— Jl.: Mammunocrpoense, 1980.—183 c.

15. Buwmorxypos B. M. Viccnefosamme Ipolecca GOJSMPOBKY CTEH-
aa.— M.: Mamunocrpoenne, 1967.

16. Bumpauenrxo 3. A. MeTOZH HCCAEAOBAHHA aCTPOHOMAYCCKOMH
onrukH,— M.: Hayxa, 1980.—152 c.

17. Cyaum A. B. IlpoHsBoicTBO ONTHYeCKHX Jeranaell,—3-e #A3A.,
nepepal. u jon.— M., Brcwasn wroaa, 1975.—316 c.

18, Hypses I T. MeToiB KOWTPORA ONTHYECKHX achepHUECKHX
nosepxuoctedt, — M.: Mawanoctpoenne, 1976.—262 c

19. Maxeymos J. . AnaGeppaluonanie OTPaxapnige NOBepXHO-
cr // Tpyam TOW.——1932.— Buin 86,

20. OntuyecKnil npouSBOACTBERHHIA BORTPOAs [ [lep. ¢ adra. (OR
per. 1. Manaxapwi.~— M.: Mamubocrpoenne, 1985.—400 <,

156



21. Cmpone H. Texnuga ¢uzuveckoro scnepamenta,— JL1 Jley-
usnar, 1948.

22, Applied Optics —1984 — P. 1907

23. Ritchey G. W. On the Modern Reflecting Telescope and the
Making and Testing of Optical Mirrers // Smithson Contrib. Knowl —
1804.— V. 34.— P. 8,

24, Couder A Recherches sur les Déformations des Grands Miro-
irs Employes aux Observations Astronomiques.— Thesis, Faculté
des Sciences de Pars, 1932,

25. Junnux B 1 Coocol nucctefioBanust NapaboiHueCKHX 3epHan
B acTpoHOMHUeCKMX  obbexTHBOB ff Tpyaw I'Ogl.—— 1931.—T. VII,
BHIO. 67.—C. 15,

26, Cuder A. Procédé d'examen d’un mireir concave non sphérique
/! Revue d’Optique théorigue et mstrumentalle.~— 1927, ann 6,— MNa 2 —
P. 49 )

27. Dall H E. A Null Test for Parabolowds // Amateur Telescopes
Making. Scientific American — New York.— 1963.—V 3 —P 149

28, Ross F £ Parabohzing Mirrors Without a Flat // Astrophisical
Journal.— 1943.— V. 98— P. 34i.

29. Offner A. A Null Corrector for Parabolidal Mirrors /f Applied
Optics — 1963.— V, 2 — P, 1583, -

30. Dalt H. E. A Null Test for Porabolotrds // J. Br. Astron.
Assoc,— 1947.— V. 57.— P 201,

31, Schiguch J Construction of a Dall Nuli Tester // Sky and
Telesc — 1959 — V. 18— P. 222

32, Stolztmann D. E., M Hatch Extensions of the Dall*Null /7 Test
Sky and Tetesc.-~- 1976.— 52, 210,

33. Yxanos M A, llpumenesie JHH30BOIO KOMIGHCATORA KIS HCCHe-
JOBaHKs NapaboMnIecKRX 3epKad u sepxan Mammena//OnruroMexannye-
¢Kas NPOMBIIIENEOCTE. ~ 1981, — M § — C, 2729,

34. Hindle J H A New Test for Cassegrainan and Gregoridn
Secendary Mirrors #/ Mon, Not, R. Astron, Soc.— 1931.— 91, 592,



Ol JTABJIEHHE

flpengenoBne . . . . . . . . ... ..
Bregense . . . . . . .. .. o o
Pranasa 1. E)JIEMEIHTbI TEOPHH HSOBPA}KEHHEI TE-

JIECKOFTMUECKHX CHCTEM, . . v v v v v v v e n v

§ 1. OcHOBHBIE 34aKOHLI TROMETPHIECKOM ONTHKA ., . .

§ 2. OnrHdecKas CHCTeMa B NPeACTasASHHN reomerpmecmﬁ

OHTHRE + + «v 0 v 0 0 o v 4 s o 8 + 0 6 v o 4 x v o n

g 3. Orpaumienye OYTKOB JIy4eld B TeTCCKOTHISCKON CHCTEME
4, Gpangeckoe H3OODAKEEHE TOUKH . . . . . . . . .

§ 5. Pazpemaromias CHOCOBHOCTL W VBEMHUEHE

Fnasa 2 3EPKAJIBHBIE CHCTEMBE TEJTECKOI'IOB

§ 1. TlpocTaa 0AHO3EPKANABHAT CHCTEMA . « 4 + . . . « .
§ 2. Ilpocras opmo3epKaNpHAN CHCTEMA CO BCIOMOTATEIBRAIM
DACCKHM S€PXATOM . . . . & . e e e e e e

§ 3. Caomuas ;uayxsepxanm;aa cicrema .

Paapa 3. INPOLECC HM3TOTOBJIEHHSA OHTHHECKOP’I
HNOBEPXHOCTH . . . . . e e
§ I. Ofmue 3ameuanns . e e .
. Marepuaner gax acrpoaozwnqecmn 3epz<aﬂ ..
. Afipasuenaa ofipaGoTka crekaa . . v e e e
. Tlogrorosureapnble onepamay . - e
. Wlnnjpoeanne paGouell NOBEPXHOCTH 3epxaﬁa e
. [lonnporanne paGoueidl MOREDXHOCTH 3ePKATE . . . .

Panasa 4 HCIBITAHME M JOBOIKA OINTHUYECKOM
[IOBEPXHOCTH . . ... ... e e e e e e e

§ L. Meron MccaenoBanus BOTHYTHIX aepKal
§ 2. Iloayvenne n KOHTPOKL NPABHARHOH C{Z})Epi{quKOﬁ no

LRI
Sranb o b

BEPXHOCTH . .

§ 8. Hoayuenune 'y KGHTpOJIb napaéo:mue”a{oﬂ noaepwown

§ 4. TMonyqenue u KOHTPOAbL BEINYKAGA 1HAepOOAKIEcKON

MOBEPXHOCTE . . « + + o . . e

§ 5. KoMnmencansonntle Metoaw Kou rpo 1 T

§6. KoHTpoab NAOCKOH OOBEPXHOCTH . . 4 . « . « .
Fmasa 5 OKYJHAPh P . C e e

CHHCOXK JIHTEDATYPBL + o v o 4 0 « o + & e e e s

oo o =

—
oW

23
23

35
4]

53
53
62
66

70
94

108
1G6

{20
126

133
137
IEX

148
156



