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OTBeTCTBEHHHH pPERLAKTOP

ynen-koppecnongent AH CCCP
A I MAKCY¥TOB

BBEILEHHE

3a fecATh JeT, TIPOTEKIIHE CO BPEMEHH BHIXOA B CBET NepBOro
M3JlaHHS HACTOANIEH HHCTPYKLMH, HHTeDPec K JIIOGHTeNbCKOMY Tele
CKOIIOCTPOEHHIO HENPEPLIBHO YCHJMBAJCHA, 4 3HAUCHHE TOCAeIHero
IPOrpeccHBHO BO3pacTano. B cooTBercTBHH ¢ sTHM Bee Gojiee Olly-
HI4eTCsl HENOCTATOK JIHTEPATYPHl TO JIIOOGHTeNLCKOMY TeJIecKoros
CTPOEHHIO.

[lpennaraemast HHCTPYKIHMs NpeaHasHaueHa s HAUHHAIOMIUX
1 TEOPETHUECKH Maso MOArOTOBJEHHBIX mobutenefl. IlosTomy Mer
OrpaHHUHBAEMCA JIMIIL ONHCAHHEM MHSTOTOBJEHHS HaHGoOJee TpoO-
CTOTO HBIOTOHOBCKOTO pe/ekTopa €0 ChepHuECKHM 3epKaJoM.
Omnako He clemyer ayMaTh, YTO TaKOi MHCTPYMEHT He chocobel
AaTth XOpowHX pedynabratos, Hamporus, 3a uckiIioueHHeM Tex ciay-
4aep, rle BaxkHO GOMbIIOE OTHOCHTENLHOE OTBEPCTHE WU GOMBIIOE
noJle 3peHHst (Hanpumep, st HaOMIOAEHHs KOMET W HCKYCCTBEHHBIX
CIIYTHHKOB), OH TNPaKTHYECKH He YCTYIHT caMoMy JyyHIeMy Tele-
cKony. B cpaBHeHHH ke ¢ pedpakTOPOM OZHHAKOBOTO CBOGOIHOTO
OTBEPCTHS OH B GOJBIIMHCTBE ICYYaeB OKaMKeTCs Jyulle.

Her HHKaKoro COMHEHHs B TOM, YTO [ JIIOGHTENS-0XHHOTKN
Wi 79 KOJUIEKTHBOB dCTPOHOMOB-/II0GHTeel pediiekTop Mpomo-
K8eT OCTABaTbCsl €IHHCTBEHHBIM JIOCTYNHBIM HHCTpyMeHTOM (0CO-
OCHHO €C/TH HMEeTCs B BHJY CKOJBKO-HHOYIb CHIbHbI HHCTPYMEHT).
OnHaKO KYNHTL ero Herje. 3aTo H3TOTOBJEHHE pediekTopa CBOAMH
CHJIaMH He TOJIbKO BIIOJIHE BO3MOXKHO, HO CaMo To cebe CJayKHT
ITPEBOCXOJHBIM CPeACTBOM [JIsl CEPBE3HOI0 H3YUeHHs OCHOB: KOHCT-
PYKIEH aCTPOHOMHUYCCKHX HHCTPYMEHTOB, a TVIaBHOE — JIJISl YCBOEHHS
NPaKTHKH OOpauleHds ¢ HUMH M Jaxe NPaKTHKH HabJ/I0JIeHuil.

CaMo co6oit pasyMeercs, UTO MHOTOE 34BHCHT OT TEXHHUECKHX
HaBBIKOB, CIIOCOOHOCTEH M OT MAaTepPHAaJbHBIX BO3MOMKHOCTEH, Mpl
HMeeM B BHAY JHIL CpelHell NOATOTOBKH U NMPHTOM He 06Ja1aiouiix
CIelHalbHBIM 000pYNOBaHHEM, BPOAe TOKAPHOTO CTAHKA H TIp.
Pasymeercs, unratenb, HMEIOUHA B CBOEM paCIOPSIKEHHE TaKoe
060pynOBaHHe, JOCTHTHET GOJBIIEro, 0COGEHHO B OTHOLICHHH MOH-
THPOBKH CBOero uucrpymenta, Ilocnennsas samaya wamu pacecMaTpH-
Baercsd HauboJlee KpaTKO, TaKk KaK MexaHHUecKas UacTh TeJdecKona
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He MOoMeT OBITb KAaK cJelyer H3roTOBJEHA 6e3 COOTBETCTBEHHOIO
OBAHHS.
omow%@hw%ommm COBEPILIEHHOro WITATHBA JJ1d CKOJILKO-HUOY/Ib CHJIb-
HOTO MHCTPYMEHT4 TPEeCTaB/IsIeT CaMOCTOATENbHYIO sajgauy, e/Ba
71 GoJee MPOCTYIO, UeM H3rOTOBJIEHHE OMTHUECKOH HaCTH TeJgecKona.
[TosToMy uHTaTeNb HafigeT HHXKe BIOJIHE nocTATOUHble YKa3aHHSA
B OCHOBHOM I/ H3TOTOBJEHHS OITHUECKOH 4acTu pedekTopa, MpH-
7OM OTHOCHTEJBbHO MOUIHOTO. Eciu e OH 3axouer CcHAOAUTL CBOM
WHCTPYMEHT CTOJ/Ib JKe COBepIIeHHOH yCTaHOBKON, m@%_,:oﬁs H.wwmm.m-
Hoe, TMpuJeTcst NPUOErHyTh K NOMOLLH MAaCTEpPCKCH, 970, BIP ;

Puc. 1. Cxema pedaexropa cucrembl Hbrotona
@ — rnaBHOe BOTHYTOE gsepkano, obpasylouee nsoGpamenne csernaa B F
?.:mmmv:.._ tbokye); 6 — MajeHbKoe I[JIOCKOe 3epKadsle, rocTaBiaeHHOE Mepel
(oxycoMm nog YraoMm B 45° x ONTHMYECKOH OCH, OTpa)aer KOHYC nyueit
5 GokoBge OTBEpCTHe TPyOLI, Tie ero PacCMAaTPHBAIOT B OKYJIAp 0, 8 —Tpyba

ellie monbelpl, TaK Kak Bceraa MOHO HailTu MeXaHHKa, KOTOPBIU C
Gonbluel WJIH MeHblIeil CreleHblo COBEPLIEHCTBA BLIIOJHAT 3aKas.
Ho B W3COTOBJEHHH TJIaBHOH YacTu MHCTPYMEHTA — €r'o ONTHKH —
AI0GHTENb MOMET PacCYHTHIBATH TOJNBKO Ha CBOI CHJIBL Ecnu xe
HacTOsIell YCTaHOBKH /10 MOPBI 10 BPeMCHH CACIATb i He YAACTCH,
70, KK uHTaTeNb YBHAHT HUMKE, 5TO He CTOMb CTpauto, TaK Mw.w
pSil MHTEPECHEHIIHX Habmo/eHHi MOKHO NPOBOJIAT :@oﬁx
BCAKOIl YCTAHOBKM, TNpaBia, IEeHOH 3HAUHTE/BHLIX Hey/100CTB.

Hy:KHo ckasaTh Halepes, u4TO PEKOMEHLyeMEIe HUKe TPHEeMbl
ROBCE HE E€IMHHCTBEHHBbIE NMPUTOJHBIE NJf HALIEH IEJIH. Hanporus,
NOUTH KAy HAIy 3aiauyy MOMKHO PEHTH pas/HIHBIMH CIIOCO-
Gamu. Onnaxko, pagd KpaTKOCTH, HaM NPHIIIOCE B aoav%xmﬁmm
clydyaes BHIOUPATD Kakoi-nu60 OQHH H3 BO3MOXKHBIX CIOCO ,o%_u.izmﬂm
BHIGOPE COCTABHTEIb, Pa3yMeeTcs, OTAaBal npefnouTeHne He

) HYHO.
mozwﬁmﬁm?mw:z, uTo Temeckon cucrembl Hpiotona (puc. 1) no_waoxw
13 BOCHYTOTO sepKajia («IJIaBHOIO aepkana»), Caymaulero 00bex-
THBOM, { H3 MaJeHbLKOro mJIOCKOro 3epraJjblia Tﬁonozowmwm%v,
HOTO» -HIH A.ﬁsm_;o:m,:wmoﬂoi. TocTaBJeHHOro Inox yriom B K
GHTHUECKOIH 0eH 1 OTOpACHIBAIOMIETO JIyHH, OTpaKeHHbIe FJIaBHBIM

3epkajioMm BOOK, B OTBEPCTHe, ClleslaHHOe B CTeHKe TPYOwl, I'ile 110-
MellaeTcss OKyJsip uau Qotomnaactika. CTporo roBopsi, TesiecKon
MOMKeT HaTb GesynpeuHoe M300paikeHHe JHIIb B TOM Clyyae, €CJH
NIOBEPXHOCTL €0 TJIaBHOTO 3epKajia uMeer mapabosnueckyio (mpa-
BUJBHEe, Tapabononpansuyio) ¢opmy. Ho ecam oTHOCHTE B -
HO€ OTBepPCTHE, T. e, OTHOLICHHE TNONEpPeYHMKa 3epKaja K €ro
(hOKYCHOMY pAaCCTOSIHHIO HE TPEBOCXOAUT ONPENe]EeHHON BEeJIUUHHEL,
TO, KaK MOKasblBaeT pacueT, NMPaKTHUECKH MOMKHo Ge3 yuiepHa A
Aella 0GOHTHCH 3epKasloM MPOCTOH cdepuueckoil (mapoBoil) GopMbL.
Ero Hsrotosienue HecpaBHEeHHO TIpOILE.

Hanbme Mpl OyleM HMETL B BHAY HMEHHO Takoe cepHuecKkoe
3epKaJfo, M3rOTOBJeHHe KOTOPOTO BIOJIHE IIOf CHJY HAUHHAIOIIEMY.
Opnako 370 HH B KOEM CJyyae HE 03HAUAET, YTO MEL IPH 3TOM JKepT-
ByeM KayecTBOM HMHCTPYMEHTA; Manas CBeTOCHJIA JHIIb HeMHOTO
Cy’KHBA€T TpPaHMUbl TPHMEHHMOCTH, HamnpUMep, MHCTPYMEHT je-
JlaeTcsa MeHee NPUTOLHLIM JIJ5 HAGJIOMEeHHsT TYMAaHHOCTEH H KOMeT.
Haomonesns Jlyne, Coauna, Gonbminx maaHeT M 3Be3q Gynyr jo-
CTYIHH He Xyxe, a, N0XkKanayH, AaKe Jydlle, yeM B CIydae TIpHMeHe-
HHA HHCTPYMEHTA OAYHAKOBOTO AHAMeTpa, HO ¢ BOJBIIHM OTHOCH-
TeJbHBIM OTBEPCTHEM TJIaBHOTO 3epKaJa.

Pacuer noxasesiBaer, uTo ueM GoJblle AHaMeTp C(pepHUECKOro
3epkasa, TeM MeHbIle J0J:KHO ObITh €ro OTHOCHTEJBHOE OTBEp-
CTHE; MHAue M300paKeHus CBeTHJ He OyLYT JOCTATOYHO OTYET/IH-
Bel. 3epkaso puameTpoM B 100 mm MOKeT HMETh OTHOCHTE/LHOE
orBepctue He cBpime 1:7,1, npu numamerpe B 150 mm oHO He
aonxHo mperocxoautk 1:8,1, a mpu muamerpe B 200 My Henb3a
nepexonuts 3a 1:8,9. Takum oGpasom, sepkano B 100 mmw nonkuo
UMeTh (DOKYCHOe paccTosiHue He MeHee 71 cm, 3epxano B 150 mm —
He MeHee 122 cm, a B 200 mm — He meHee 178 cm. Tlopuepkusaem,
YTO 3TO HH3IIHe TeopeTHueckHe mnpeneasl. Ha npaxruke ayuie
NpHAEpPHHBATECA 00Jlee CTPOTHX HOPM, HampHMep B3gAB I/ 3€pKa-
na B 150 mm Qoxycnoe paccrosHue B 130—140 can.

OGpaTuMcs Temepb K CAMOMY H3TOTOBJEHHIO TENECKOINa.

H3TOTOBJIEHHE TJIABHOTO 3EPKAJIA

1. MarepHanabl W NPHCIOCOGAEHHS

JlJis1 M3rOTOBJIEHHsT OJHOTO 3€pPKaja HeOoOXOAHMBbl IBa CTEK/SH-
HbIX Kpyra (AMcka) M3 TOJICTOTO 3€PKaJbHOTO («HJJIOMHHATODHO-
ro») crexqa. Oaun 3 HUX OyIeT CAYKHTb 0751 06pabOTKH BTOPO-
ro, U3 KOTOPOTO, B KOHIEe KOHIOB, moJayuutca sepxasno. ['opaszno
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Jyullle B KauecTse MarepHasia JAnsf 3epkajna oco6oe CTEKIO «ilH-
peKcs, OTAHYaiolleecs TBEPAOCThIO H IVIABHOE OYeHL HH3KHM TEp-
MHUECKHMM KO3(hhuuueHtom (T. €. MaablM KO3(p(HHUUACHTOM pacuiH-
peHus); 3HayeHHe TIOC/ELHEr0 CBOMCTBA CTaHeT HaM CKODO TOHAT-
Ho. OxgHako M mpocroe kopalesbHOe CTEKJIO BIOJNHE TOAHTCS IUIA
gepkasn auamerpoM ue cBhiite 200—300 . ITysbipu, KaMeilk,
CBMJIM H TpOUME HEeJOCTATKHM CTeKJa He CTPAWlHbl, JIHIIb Obl OHH
e AesKaJH CIAAMKOM Oin3Ko K nosepxuoctd. OueHb BayKHO, YTOOB!
CTEKJI0 OBI0 OCTATOUHO TOJCTO M XOpoIlp oroxikeHo. COriacho
rexHuueckunM Hopmam, 100-MHITHMETPOBLIH AHCK [OJIzKeH HMeTb
TOJILMHY HE MeHbIle 8 mm, 150-mMupmuMerposbil— 18 Mmm, a
200-MUANHMETPOBBIT —- 32 MM,

Kak HE CTPaHHBIM 3TO MOXKET NOKa3aTbCs HEHCKYIIEHHOMY uH-
TATENIO, CJAHIIKOM TOHKOE CTeKJ0o OYIeT THYThCH OT coOCTReHHON
TaKecTH ‘M TeM OGosee mpu o6paborke. .

Iast moro uToOLl HACKOMILKO BO3MONHO OCJAaOUTE BPEL OT H3TH-
faHUA CTeK/a, HeoOXOAMMO TNPHHATH NPEeJOCTOPOMKHOCTH, O KOTO-
PBIX MBI CKOPO CKazkeM, KOrja peup mofizer o wmmudorke. Ecau xe
CTEKJIO0 IJIOX0 OTOMKIKEHO, TO €ro MOMKeT MokopoOHThb. Kpas jmuckos
JOMKHLL HMeTL (acky, T. €. OBTh CTOUEHBI HaHWCKOCh; 3TO MOKHO
JIETKO CleNaTh OOLIKHOBEHHBIM Opyckom (ayuLie KapBOpPyHIOBbIM)
opH oOuapHOM cmaunsamny Bojoil. Ecim mpu wmmndoske dacka
coTpercs, ee Haao 006i3aTeNbHO BO30OHOBHTD.

Meraasn B KauecTBe MaTepuana Mg 3epkal obnagaer PaLoM
npeuMyIecTs nepex crex/aoMm. Ecin ymacrtes JOCTarh AHCKH H3 He-
pxasetonieii craan (Mapxka 3)K-2 uan )K-3), To CTOMT NONBITATE-
csl M3TOTOBHTH METa/JIHYecKoe 3epkano. Hamo ToabKO HMEThB BHAY,
yTo MeTasJl IAHQyeTcss BO MHOro pas MeiJieHHee, ueM CTeKJO; MOo-
STOMYy - cJeldyeT IpeJBAPHTEJbLHO TPHIATh MOBEPXHOCTAM MpPHOIH-
SHTENBHO HYXKHYIO ¢(opMy (OLHOMY — BOTHYTYIO, APYroMy — BbI-
NyKAYI0, CM. Aafdbiie cTp. 9) IpH NOMOIM pAIINHIs WM IIa-
depa.

Ilnudyomuii Matepuan (abpasuB) HYMKHO HMeThL DasIHYHOM
KpynHocTH; caMbiil kpynuolit (Ne 60—80) ymorpebasiercst TOMBKO
s rpy6olt wmdoBkH (06MPKH), NPH TOMOLIM KOTOPOH moJyua-
I0T B creksJe HyxHoe cdepuueckoe yraybaenne. Kpome camoro
KPYIOHOTO COPTA, HYKHO MMeTh elle psAx 0Gosee MEJKO3EPHUCTBIX
copToB st TpyGoil n ToHKO[ waH(osku. JKesarelbHO MMETh TPH
kpynubix copra — 80, 120 u 200. s Tomkoii miundoBKH HEOGXO-
IMMBl HanGosiee MeJKHe COpra, TaK HA3blBaeMble MHHYTHHKH: I-,
5-, 15-, 30- u 60-MHHYTHBIE.

Boictpee Beero muiptyer kapGopyHL BeJeacTBHe CBoei §0Jb-
110fi TBEPAOCTH, Xy2Ke— KOPYHX MJH OOBLIKHOBEHHBIH HaXK[IaK.

Fcad MHHYTHHKOB J0OCTaTh He yAacTcs, TO TMPHIETCH NPUTOTO-
BHTH Mx camoMmy (u3 aGpasuBa, pacTepToro NpPH NepPBOHAUANLHOI,
rpyGoit mutudoske). [ oTAeseHHs CaMBIX KDYNHBIX YacTHIL
(mpumepuo Ne 120 u 200) HyXHO HMeThb COOTBETCTBYIONIHe CHTa
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{roguTcs TKaHbL [IJId MYKOMOJBHBIX CHT COOTBEICTBEHHHIX HOME-
poB), Oosee e MeJKHE OTHAENIOTCA OTMyuuBanuem OrMy-
gqUBaHHE MNPOM3BOIHTCS TaKHM o6pasoM. B oObemmcryio u jgocra-
TOUHO BHICOKYW OaHKy (He muxke 40 cm) xnaayT cTepThlit KapGo-
PYHI HJM HaXK1aK, HO HH B KoeM cilyuae He o0a BMecrte'!; 3aTem
HaAJUBAIOT IOYTH JO Kpaes BOMOH, TIIATEJNbHO B36aATHBAOT H
pator orcrauBateed. Causas sony uepes 1, 5, 15, 30 munyrt, 1 uac B
Apyrie, COBEPIIEHHO YHCTble IIOCYIHHBI, MBl pa3iesnM CMeChb Ha
(paxunM, COCTOALIME H3 uacTHI, Bce Oojee H Gojiee MEJKHX COOT-
RETCTBEHHO uHMCJAY MHHYT, B TeYEHHE KOTODPHIX OHM OCTaBalHCh B
BOJe BO B3BeleHHoM cocrosHmu, Camas Mejkas Gpaxuus OylerT,
KOHeuHo, 60-MHHYTHas (T. €, OCeBIIAs U3 BOAbI, CJAMTOH IOCIE
| uaca oTcrauBaHHs), caMas KDyNHafg — OIHOMHHYTHas., Munyt-
HHKH JIydllle MNOMBEPrHYTh TOBTOPHOMY OTMYUHBAHHIO, UTOOB HABEP-
HAKa OYHCTUTL OT GoJjiee KDYMHBIX UaCTHL, KOTOPbIE MOTJIH CJy-
yaiino B HHx nomacTh, C/AHBaHWE HAAO TPOH3BOAUTL OUEHH OCTG:
POKHO, yTOOH He B3MYTHTb OcajiKa (Jyulle MpH TOMOIIM CH(OHA).

JIng M3TOTOBJEHHS MOJUPOBAJbHHKA HEOOXOUMMBI CMOJa M Ka-
nuponb, CMosa Jyulie BCcero ApeBecHas («mek»), HO ee MOXKHO,
6e3 ocooro ymep6a, 3aMEHHThL H NPOCTHIM TyApoHoM (yrnoTped-
JasgeMbIM aaa achansTapoBanus). CaMoe IVIaBHOE — NPHIATL CMO-
Jie HYXKHYIO TBEpLOCTb, YTO AOCTHUraercss NpubOaBJeHHEM J0CTATOY-
HOTO KoJHuecTBa Kanudoau. Haabiie Mbl OyaeM noapoGuee roBo-
PHUTbL O COCTaBe CMOJIBL

ITosMpoBKa TNPOH3BOAMTCA MeJLYAfIIMM TNOPOIIKOM KpacHOI
OKHCH Keje3a, JYULIHe COpPTa XKOTOPOro HashiBamTCd KPOKYCOM.
Jlyulnuii KpPOKYC MOXKHO TIPUFOTOBHTL OOGMKHIOM IIaBe/eBOKHCIOTO
;Keneaa, JKeaTHl MOPOIIOK IIABEIEBOKMCIAOIO JKeJe3a HAaCHIIAT
TOHKHM CJIOEM Ha JKeTe3HBIH JUCT M CTaBfT B TOPSUO HPOTOIIEH-
HYH meub, rje OH GEICTPO TeMHEeT U HauHHaeT TJeTb. Yepes 1—
2 MHH. BCe OPTaHHYECKOE BELIECTBO CropaeT M OCTaeTcs 'KPaCHO-
Gypulit MenbualiluHil MOPOIIOK OKHCH :Kesesda. Hacrosuit kpokyc
MOXKHO, BOPOYEM, 3aMEHHTh Haxe OOBIKHOBEHHOH «MyMHe#» B 10-
pOIIKE — KpaCcHOH Kpackofl, ynoTpefiseMol, Mex1y IpOUHM, LI
rpyaToBKu Kpbimr, Camoe rsaaBHOe,—uTOGBl B KDOKyce He OBLIO
KPYIHBIX YaCTHI, KOTODHIE NP IOJHPOBKE HENpeMEeHHO Hcuapana-
10T 3epxaJso. ITostoMy ero Hazo 00s3aTeNBHO NPEIABapPHTENLHO OT-
MyudBaTh M HJis paboThl 6GpaTh TOJBKO CAMYHI0 BEPXHIOK YaCThb IIO-
pOIIKa, OceBIuero mocsae B36aaTeBaHus ¢ Bopoil. Kpome Toro, ne
JUIIHE nepen  ymorpe6GaeHMEM KPOKYC paCcTHPAaTh, Jydile BCETO
OJIHMM CTEKJOM Ha JPYroM CTeKse HeCKOJbKo OOJIbIIEro pasMepa.
Yrobpl CTEKJa IJIOTHO COIpHKacaluch, MX HaZ0 TMPeABaPHTENLHO
mpuuI(GOBATL OAHO K APYTOMY 15-MHHYTHBIM HaXKAaKOM.

! KapGopyHZ M Hamk/[aK MMEIOT Das/MuYHBIA yJeNbHBIl Bec H HEOJUHAKOBYIO
QopMy 3epeH; no3TOMY I[PH OTMYYHMBAHHH HENB35 MOJIYYHTh OXHOPOJAHOCTH
ppaxuui.



- Camoe riasHoe JJsi MITH(GOBKH — MMeTh ycToiumsblii cToga. OH
MOYKET ObITb OOBIKHOBEeHHOH BBHICOTHI, HO TaKHX DPa3MepoB, YTOOLI
MOKHO OblLJIO, XOIs BOKPYT, JErko JA0CTaBaTb DyKaMu 10 Cepefu-
HEl, BMecTo cTOJa YacTo COBETYIOT MOJb30BAThCA OOUKOH, HAmoJI-
HeHHOH JMaf VYCTOHUMEOCTH MeCKOM, KHPIOHYOM H Mp.; TOLHUTCH
Kpenxui' AmuK 1 T. 0. Kpome Toro, my:xHa KBajpaTHas TOJCTadA
riafKo OCTpYraHHasi JOCKa, HeMHOTro QoJbilero pasmepa, uem Oy-
Qyllee 3epkajo; Ha Hefl yKpemaser OLHH H3 CTeKISHHBIX IHCKOB
npH IOMOIIH TPeX PaBHOOTCTOAIIMX IIYPYTOB, MpONylleHHsIK B Oy-
THJIOYHbIE TPOOKH HJIH, JydYlle, TPOAETHX CKBO3bL KOPOTKHE OTPEs-
KM PE3HHOBOH TPYOKH. :

Kak y#e VYKasblBajoCh, CTEKISHHEIN JHCEK, Mame ¢ TOJCTHIM,
MOzKeT nporubarbesd, oco0eHHO OT HaKHMa, HE0OXOAMMOro MpH
wandoske; u3rnbaume xe 0013aTeHHO BLIBOBET TOABJIEHHE HE-
MpaBH/ILHOCTEH, KOTOpble MOTYT HCIOPTHTH 3epKajo. [lag npemor-
BpalleHHs 3TOH OMACHOCTH CTEK/SHHBIA JMCK HaZo KJIaCTb He
NIPOCTO Ha JOCKY, 4 ClefaTh Ha Hell TPH OmOPH M3 MpoOOK (MOMKHO
PE3HHOBBIX), PACHONOKHB MX mof yraom 120° oaun OTHOCHTENBHO
APYFrOro, TaK, YTOOLl OHM INPHUIIMCH OKOJO YIepKHBAMIIHX IHCK
Tpex ypynoB. Takoii crmocob yKpenyieHuss [IHCKa Jyulle BCEro
06e30MacHT HAC OT BPEIHOro M3rubaHHS CTeKja.

Urolsel gepxkatTh o0padaTbiBaeMoe CTeK/JI0, HYMXKHO CHeJIarh
NepeBsiHHYI0 PYUKY B BHIe KPykKa guamerpoM B 8—I12 cu (B sa-
BUCHMOCTH OT pasMepa HM3TOTOBJSEMOrO 3epKaja), K- KOTOPOMY B
LEHTpPe INPMUBHHYEHA <IIYyrOBKa» B 2—3 cm TONIIMHON M 4—5 cn
wbICOTOH. Bepxaufl kpait KDyKKa, a TakKKe W «IYyroBKa» JLOJKHbBI
GLITh XOPOILIO 3aKPYTJeHBl, uToObl TpH PaboTe OHH He HATHPAJIH
pyk. Pyuky mpuUKJIEHBAIOT K MHCKY ciefylomum obpasom. Cpen-
HIOI0 yacTh Aucka (ecqu oH He mwiddopBaH) Hamo 3aMaTHPOBAETDL
HaXKIAKOM CpegHed KpymHOCTH, pasorpeTb IHCK M, CMasas ero
cJlerKa CKUMMAAPOM, TPHJAOKHUThL K HEMY PYUKY, Ha KOTOPYIO Ipes-
BapUTeNLHO Ha/JUTa pacToljieHHas cMoqd. Iloka cmona euge He
3acTBl/a, Halo IocTaparhes NPHAATE DPYYKe LEHTPAJbHOe MOJIOKE-
ane. O6BIYHO OHa JAEPIKUTCH OYeHb Xopowo. YUToObl CHATH PYUKY,
JIOCTATOYHO YAApUTb 1O Heil CGOKy, He CHJIbHO, HO pesko. Cmo-
J4 OTJHUAETCS TeM, UTO [IPH Pe3KOM YyAape [paspyliaercs, Kak
XPYIKOe Teao, a MeLJIeHHO neficTBylollell cHiae (HaXumy) OHa,
HalpOTHB, yCTynaeT, H3MeHssi cBolo ¢GopMy, Kak Trycras KMI-
KOCTb.

11 M3TOTOBJEHHS IOJHPOBANbHHKA MOMKHO BOCHNOJB30BATHCA
«(paceTHUKOM», KOTOPHIM Ha Teljoil CMOJe BBIAaBIUBAIOT KaHAB-
ki (cM. gambiie). OH COCTOMT H3 jAepeBSHHOTO Opycka KBalpar-
HOTO ‘CeYeHMs, TOJIIHHON oKomo 2,5 cm W AJMHOR HemHoro Gosee
auamerpa 3epkasna. C JABYX MPOTHBOMOJIOXKHBIX .CTOPDOH K HeMy
NPUBAHUKBAIOT TOHKHe (0XKO0JO 5 MM) TIAHOUYKH OKOJIO 3,5 cm wm-
PUHOH TaK, 4TO C OJHOH CTOPOHEI OHM BBRLIAIOTCH HA 10 mm, Pacer-
HUK 6yleT HMeTh TakKHM 00pasoM BUI Kesjo0Ka, BbLAAIONIHEC s
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SOPTHKHM KOTODOTO CJYXKAT [Js BBIIABJIMBAHHA IlapallieNbHLIX
KaHaBOK B cMose. MoxHO 0BGOHTHCH M NPOCTO JHHEHKOH ¢ 3aKpy-
YyeHHBIM KpaeM. Jlyumie ke Bcero «cobuMpaTth®» MOJHPOBAJNLHHK H3
KBaJpaTHBIX IJIHTOUEK CMOJLI, 3aroTOBJNCHHBIX 3apaHee (CM.
crp. 14—15).

Haxonen, /s HCnbITaHHA M KOHTPONsi 3epKaja HYXKHO HMETh
MAaJEHbLKYIO 3JIEKTPHUECKYIO JaMIOUKY HAH KeDOCHHOBYIO JaMimy C
V3KHM IIOCKHMM (DHTHJIEM, HECKOJBKO IVIAJKO OCTPYraHHBIX Jepe-
BAHHEIX OpyckoB HeOOJBIIOTO pasMepa, Je3BHe /i Ge3omacHoi
OPUTBLI M TOHKYIO HIJIY. .

2. Wnudoeka

Ilepsag yacrs paGoTEl COCTOMT B TOM, 4YTOOH BhIIIH(GOBATL B
CTERJITHHOM JUMCKe HYMKHOe yrayOJeHHe, T. e. NPHAAThL €ro IOBEpX-
HOCTH BOTHYTOCTb HEOOXOAMMOII KPHBH3HHL

Cnoco6 wau@oBauusa HeoOblUaiiHo TWpPOCT, YKPEmHM OJHUH U3
CTEKJMAHHBIX JHCKOB Ha J0CKe, MoJoxKeHHOH Ha pabouuit crom (u,
€C/H HYXKHO, TO VKpel/JeHHOH Ha HeM, KaK CKasazo, TpeMs Wypy-
nami). Hacelnas na Hero ¢ monuaiHoH aoxkn KapGopyHma HIH
Haxknaka Ne 60 W cMouMB BOZNO#l, KjiadeM CBepXy BTODOil JHCK H,
Ham)uMmasi CHJIbHO, HO DPaBHOMEDHO, HauWHAeM [IBHUTaTh €ro To K
cefe, To oT cefs, BMeCTe C TeM MeJJIEHHO IBHTasiCh BOKPYr CTOJA.
[1aBHOe cOCTOMT B TOM, YTOOBI ABUraTh BEPXHHH MHUCK MO HHUKHE-
My IO NPAMBIM JHHHAM M 110 BCEM HAmpaBJIeHHAM, HO, M0 BO3MOK-
HOCTH, TaK, YToOBl IIEHTP ero Ka:KALIH pa3 MpoXoIu/a Han IeHTpOM
HMIKHETO [JHMCKa; TOTJa Jierde BCEr0 NMOJYUHTh C CAMOTO Hauama
npasuyibHoe cepuueckoe yrayonenne, Ho mmas 310oro HysKHO eIe,
uTOOBI, BO-NEPBBIX, KaiK[I0e JBHMKEHHE TNDOHCXOIUIO [0 HOBOMY
HANpaBJeHNIO M, BO-BTOPLIX, IIMHGMOBKY HYIKHO BECTH TaK: CHe/aB
2—3 nBuKeHMs («mTpuxas) or cefs u Kk cefe, NMOABHHYTHLCA BO-
KPyr croJia, NPOLOJXKAsS KDENKO Aep:KaTh JAHCK, 3aTeM CHAeJaThb
OnaTh 2—3 mTpuXa W, Mepej TeM KaK CHOBa MOABUHYThCA BOKpYT
cTOJ1a, OTTMYCTUTh JMCK Ha BPeMsi TOr0 ABHIKEHHs BOKPYr CTOJA.
Taxum 06pa3oM ¢ KaKALIM I1aroM BOKDYT CTOJa BEePXHHI JMCK
Oyler uyTL-uyTh [OBOPaYUBATLCA OTHOCHTEJBLHO HHMKHEro, a paGo-
TalMUil OyIeT B TO e BPeMs MEIJEHHO OGXOOHTH BOKPYT OGOHX
CTEKOJI, M WITPUXU OYAYT coBepliaTbcsi IO BceM «pymGams (azu-
MyTam).

B peaynpTaTe BepxHee CTEKJO MOJYUYHT BOTHYTOCTh, a4 HHMK-
Hee — COOTBETCTBEHHYI0 BLIIYKJIOCTh. DTO OOBACHAETCA TEM, HTO
BePXHEe CTEKJ0, CABHrasCh C HHMKHETO, CONPHKACAETCS C HHM TEM
MEHBIIEH [TOBEPXHOCTBIO, UEM CHJILHEE OHO CABHHYTO (UeM MJHHHee
IWTPHX), W CeJOBATENLHO €ro Bec (IMIIoc TaBjeHHe PyK padoTaio-
LIeT0) INPUXOAUTCA Ha TeM MeHBIIYI0 Maollaib. B 1o xe Bpems
Kpali BePXHEro CTeK/a, CBHCAS ¢ HUMKHEro, NepeBelmmuBaer TeM
cunbHee, yeMm Gospine caBur. JIerko MOHATH, 4TO B pesynabTare
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MaKCHMYM J(aBJeHHsi OyJeT NPHXOANTLCA Ha CPEAHIOn YacTh BEpX-
HEero CTekJa M Ha Kpas HHXKHero, A uem CHJIbHEe JaBJieHHe, TEM,
KOHEUYHO, CHJbHee CTHpaHHe, |

3aMeHss CTHpalOUuiics aGpasup cBexHM, OymeM uWIH(OBATh,
M0KA He TMOJYYHM HOCTATOYHOrO yrayOmaeHHus., BeauuuHy sToro yr-
AyGnenns («CTPeaKy») a HYXKHO 3apaHee BRIUMCANTbL [0 NpUGJTHI-
KeHHON (hopmyne

. ~.M
4=,
&F

rie Y — IOJOBHHA I[ONepeyHuka sepkana, a F —ero (oKycHOE
paccrosnue. B cayuae 150-MuJIJIMMeTPOBOTO 3epKana ¢ (POKYCHDLIM
paccrosindeM B 1500 mm Oyaem HMeTDh

762 5625
= IA500 — G000 019 M-

3HAuMT, LEHTpP HAUIEro 3epkaja AOJKeH OblThb yrayOseH OTHO-
cHTeJBHO Kpaep npubausurensso Ha 0,9 ma. Mameputn TO ME&.?
JIEHHE ¢ JIOCTATOUHOH TOUHOCTBIO MOMKHO Xopoureil JuHefikoi. ITo-
JOXKHB e€e peOpoM nomepek Hamero Oy[Ayllero 3epkaja, Mbl YBH-
JAHM NPOCBET, IIMPUHY KOTOPOTO B IEHTPe Tpolle BCEro Onpene-
JIUTb, MOLKAANbIBAS Y3KHe OyMaiKkH, KOTOpble [OCAY:KAaT CBOEro
pora «uynom». TojwuuHa oxHoll Oymaxkkn (0ObIuHO pasHar
0,05—0,10 mm) onpenenuTCs, €CIH PA3ACIUTL TOMUIHAY LEN0H nau-
ki (ee MOMKHO H3MEPHTL MPOCTO MHJJIMMETPOBOH JWHEHKOH) Ha
YHCJAO JIUCTOB B IIauKe.

®opma obpasyioulerocs yrayomaenus GoJblle BCET0 3aBHCUT OT
IJMHBL IITPHXA, T. €. OT TOro, HAaCKO/JIbKO BepxHEe CTeKj0 CHBH-
raercd npu mdoBKe ¢ HUxKHero, Ileppoe BpeMsi MOKHO LIIH(O-
BaTh AJHAHHIMH IITPHXAMH, TepPeiBUTas BepxHee CTEKJI0 B Kaxk-
Ay10 CTOpOHY Ha /s u Jgaxe Ha !/p ero pamuyca. Ilpu Taxoii ATd-
He wmTpHxa 00pazoBaHHe yrayOueHHs HIeT ObICTpee, HO CpeLHHeE
uacTH GyIyliero 3epKaja ToJay4yaioT CJAHLIKOM OOJLIIYIO KPHBU3HY,
M0 CpaBHEHHIO ¢ KpaeBbIMH. YT0ObI HCNPaBUTL 9TOT HENOCTATOK,
HEe3aJ0ar0 J0 KOHLIA ImAuQOBKH, T. €. L0 JIOCTHXEHHH HyMKHOU
KPMBH3HEI, HANO TePefiTH Ha KOPOTKMil LUTPHX, NepeIBHTas CTEKIO
He GoJiee ueM Ha 'Y+ paguyca B KamAylo CTOPOHY.

Kpome maudoBKd mo jguaMmMerpy, <CyIIeCTByer ropasio Gosee
CKOpHIA croco6 maH(OBKH MO XOpAEe; OH BHINOJEH elle H B TOM OT-
HOUIEHHH, YTO He BeJeT K HalpacHOMY COLIH(OBBIBAHHIO CTEKJA.
OnHaKo €ro MOXKHO PEKOMEHI0BATL TOJABKO TEM, KTO YikKe NMpHoG-
pPeJl HEKOTOPBIH ONbIT LIIH(OBEH.

IIpu Bcefi BHrOgHOCTH 3TOro crmoco0a, OH TauT [JIsl HayMHAIo-
IIIero Ty ONACHOCTh, YTO MOMKET IIOBECTH K BO3HHKHOBEHHIO CJIMIL-
KoM Oogbwmoro yrayGaeHHs B cpefHell uacTH GVIVIIEro 3epkana.
KoHeuHO, €Cad BHHMATEJBHO CJIEIHTL 3a XOA0M palOoThl H He TO-

@ 10

pomuThes, To H30exKaTh TOH OmacHOCTH HETPYAHO. B ToM Ccayuae,
€C/IH He yJacrcs JIOCTATh CTeKsa A0CTATOYHOH TOJIUHHBI, IPHIET-
csl BOJIEH-HEBOJIeH NpHOErHYTh K WAH(OBKE 110 xopue. Texuuxa
3T0ro cnocoba Hecsoxkua. OHa COCTOMT B TOM, UTO LEHTP Bepxde-
r0 JMCKa NBHIKETCS HEe 10 LHaMETPy HMIKHero, a Giu3 Kpas, mpu-
UeM MOYTH NOJOBHHA €ro CBEIIMBAETCs; KPOME Toro, mHdyior ¢
CHJBHBIM HaMHMOM,

Bapamnee TPYIHO CKasaTb, CKOJLKO BPEMeHH Vil eT Ha TO, uTO-
OBl BHILIH(OBATL HYMXKHOE yriayOmeHHe. HaumHalOmuMm Ans 3TOrO
Tpebyercs o6bUHO He MeHee 10 uac,

Korza msmepenne nokamer, uTo yrayGuenne LOCTATOYHO, MBI
[IEPEXONIUM K c/Ielylollei 4yacTH paboThl— K UHIIHGOBKe Gogee
MEJKHMH copTaMn aOpasusa. OHa MMeeT LeJbl0, BO-TIEPBHIX, CrJa-
IHTh TPYOYI0 MaroBOCTb, NOKPHBAKILYIO MNOBEPXHOCTL HALIEFO
AHCKa, H TeM MOIATOTOBHTL €r0 K IOJHPOBKE H, BO-BTOPLIX, Ha-
CKOJIBKO BO3MOXKHO Goilee TPHOIH3UTL (OPMY MOBEPXHOCTH K
cepuueckoit. Ilmudosky segyr Tax ke, Kak m NepPBOHATANLHYIO
(«obnupKy»), HO H3beras HaKHMaTh Ha Crekno. Hauumpas ¢ O1HO-
MHHYTHHKA, HAaLO CJACANThL 34 TeM, 4TOOBl MITPUXH He OBLIN AJHH-
Hee '/+ paamyca 3epkaja. 3aTeM [OCTENEHHO NepexonsiT Ko Bee
Gosee u Gojee TOHKHM COPTAM, KOJb CKOPO BCE HEePOBHOCTH. OT
npeapiayuiero Gosee rpyGoro copra Hargagnauck. Uem  Medbue
KapOopyHA WM HaXKIaK, TeM MeJeHHee oH mandyeT H TeM 0CTO-
poxKHee Haxo paboTaTh, uToOL He MOBPeAHTH crTexao, Camoe BaXK-
HOE 3/eCh — CJCAUTL 3a TEM, YTOOBl COMIH(OBEHBAHUE IO PABHO-
MEpHO BO BCEX YaCTAX 3epKaja. 3ajaya TENeph He B YBeJIHYEHHH
yrayOmenus, a JUIML B CrJaXHBAHAH TOBePXHOCTH. Bojbiie Beero
Halo OCTeperaTbCs CAHLIKOM YBeNHYHThL YrayGJeHHe B CcepeiuHe,
HHaue 3epKa/o MOXKET TaK KDemKo NPUCOCATHCSI K HHMKHEMY CTeK-
ay («uwnndoBaNbHUKY»), uTO Best paGoTa MOrHGHeT, Ipubmnkenue
5TOH ONACHOCTH JIETKO 3aMETHTh TIO TOMY, YTO Kpas HauMHAT NpH
mAH(pOBKE «3aelaTh», Kak Obl Hemassich. [Ipn HOpMasbHON ImIH=
(poBKe ABUKEHHe NOJKHO NPOHCXOMHMTHL JIETKO M IJIABHO, KAK ‘1O
Macay». McnpaButh €10 MOMKHO TOJNBKO YKOPOUeHMeM ITpHXE, 4
KOrZa 3TO He NOMOraer-—BO3BpalleHHeM K Gosaee TpyGoil LIIH-
(oBke OGonee xpynHeIM copToM afpasupa. OueHp Jelcrpernioe
CPENCTBO — NMOMEHATL MeCTaMu HIH(POBAJbHHK H 3€pKajo: I0CHe
HECKOJIbKHX MMHYT ULINGOBKH «Hao60poT» (T. e. WIH(GOBAITLHH-
KOM CBEpPXy IO 3epkajy) yrayGiaeHme B ILeHTpe 3epkana nprobpe:
TaeT MEHBIUYIO KPUBM3HY, M Kpas TepecTaiT 3aeiartb. Ecan, ox:
HAKO, 3TO He MOMOKET, TO pa3yMHee BEPHYTLCS K WJAHDOBKe G0-
Jlee KPYNHO3EDHUCTHIM a0Dpa3uBOM.

ITosiesno Bpems oT BpeMeHH NpH WIIH(OBKE 1eJaTh HLECATOK,
APYroil COBEPLICHHO HENPABHJILHBEIX IBHIKEHHH 3epKajoM 110 LLIH-
(bOBaJIBHHKY; 5TO CraxKuBaeT MeJKHE MeCTHBle HelpaBHILHOCTH
nosepxHoctH. ColmofieHue NPaBHJALHON [JMHBI IWITpHXA (T. €. OT
/4 no /3 pamuyca B KamIylo CTOPOHY) TeM BaykHee, ‘ueM GaHKe
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oKOHYAHME ULTHGMOBKH, TAK KaK OT HEro 3aBHCHT MOJyHeHHe lpa-
BUABHOI Cepuueckoil (OPMLL [0BEPXHOCTH. :

CoBepIIEHCTRO TOHKOI LUIH(pOBKH OUEHb BAKHO JUIA A4JbHCH-
meii paboThl. TONLKO TIIATENLHO oTm/H(OBaHHOE 3€pKaji0 XOpo-
o ortnoaupyercs. Henomaudosantoe Ke CTEKIO COXPAHFCT AMKH
or Gosee KPYNHBIX 3epeH abpasuBa; H3-3a HUX He yAACTCH JOGHTL-
©§l MOCTATOUHO XOpOMLIel MOJHPOBKH. ITH SAMKHM OCTAlOTCA Ha IO
BEDXHOCTH B BHJle Macchl OEJIBIX TOYEK, XOPOLIO 3aMETHBIX HpH CO-
OTBETCTBEHHOM OcCBelleHrH, ocobenno B ayny. Hecmorpa Ha HX
MEJKOCTb, 3T SIMKH YIODHO AepxKarcd; daxe W Toc/e TPOAOJLKH-
TeJBHON IIOJMMPOBKH OHH OGHUHO coxpansiorcst. Ilostomy, mpexie
yeM TNepexofuTh K Gojiee TOHKOMY COPTY Hamnaakd, HyxHO TIud-
TENBLHO OCMOTPeTh 3€pKajo (/yulle B Jymy) H yOeIuThes B TOM,
Y70 MATOBOCTH, NOKDbLIBAIOLIAS €ro IOBEPXHOCTh, BIIOJHE OZHOPCI-
Ha, T. € 4TO HeT Gosiee KPYMHBHIX AMOK. [Js MOC/IEJHHX [ODLHA
TOHKO# MINGOBKH Jyuure Gparh He KapOopyH1, a Haxaak, KOTO-
pHIfi ocraBisieT Menee TAyGOKHE AMKH W Jyulle [IOATOTOBASIET
CTEKJI0 K MOJHPOBKE.

HeonsopoanocTn ULTH(OBAHHOH I[IOBEPXHOCTH (aMKm) ayuine
BCEr0 3aMeTHBl NP paccMaTPUBAaHMH CYXOro 3epkaJja Ha MpOCBEL.
TToMEeCTHBIUMCH MOJAJbIIE OT CH/JABHOH JIAMMOUKH, Mbl JIEIKO YBH-
MM MX Kak SIPKO G/ecTsiiue 3Be3f0YKHM Ha MaToBOM (OHE.

[lo oxoHYAHMM TOHKOH LLIH(OBKHM CTEKI0 MOJKHO CTarb I0-
JyIpO3pauHbEIM, Kak 06/ MTOe MOJIOKOM, M €ro TMOBEPXHOCThL AOJIK-
Ha JOBOJMBLHO APKO U paBHOMepPHO GrecTeTp B KOCHIX Jydax CBETA.

YuraTenp 6e3 Tpyila 3aMETHT, YTO elle A0 OKOHUYaHUA TOHKOH
mauOBKH CMOYEHHOE 3epKao OJecTHT, Kak OTMOJHPORAHHOE.
UM CTOUT BOCHOJL3OBATHLCS MAJAA MCOBITAHHS TPH HOMOUIN TdK
HA3BIBAEMOTO MOKDOTO cnocofa. IToT cnocol IOJe3eH, TaK KAk OH
faeT BO3MOKHOCTL OMpPEIENHTh KPHBH3HY NOBEPXHOCTH (a 3nauur
m (OKyCHOE paccTosiHme) 3epkajia ¢ OoJblIeH TOYHOCTHIO, ueM Ha
OCHOBAHMH U3MEPEHHH CTPeNKH mnpornba MpH NOMOLIA JIHHEHKH.
Ecii XOpOmO CMOYHTH BOJOH TOBEPXHOCTB 3€pKana, [NOCIABATH
ero Ha pebpo ¥ TOMECTHTbCSl Mepel HHM, AepXka HeBAaleke OT
rJasa 3aj:KeHHYI0 cBeuy HJH 3/]eKTPO/JaMIOUKy, TO MOMKHO JIErko
HalTH TAKOE NOJOMKEHHe, NpH KOTODOM B 3epKaje Oyaer BHAHO
orpaxenne cBera. [Ipu J0CTATOYHOM YAAJEHHH OT 3epxaa. Mbl
YBHAMM OTYETJIHBOE ONDPOKUHYTO® Wu30Gpaxenue [JaMEHM CBEUH
wam samnouxn, llocrenmenno mnpubaniKasich K 3epxany, Mbl 07bl
meM Takoe TO0J0KeHHe, TPH KOTOPOM 3payoKk rJa3a OKaxKerTed
KaK pas B TOuKe [epeceyeHds Jjyuedl, OTPaxKeHHBIX 3CPKAJIOM; NpH
5TOM, pasyMmeercsi, BCE JyuH BOHAYT B TIyas H MO3TOMY 3E€PXaJO
GyzeT BEINIALETb, KaK SPKO CBETALIUMHCS KPYT. B sToMm MOJIOKEHUH
PJla3 OKaMKercsl B LEHTpe KPUBHM3HBI, T. €. HA DACcCTOSHHH ABOHIONO
(OKYCHOTO PACCTOSHMS OT 3epKajia, YCTAHOBHTL 5TO [OJOKEHHE
MOYCHO C TOUHOCTBIO, TIOJABHrasi TOJIOBY BTPABO W BJIEBO: CC/IM CBE-
TOBOE MATHO, OTpaMaeMoe 3epKa/oM, ABHKETCH B Ty se CTOPOHY,
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uTo ¥ 1J1a3, TO MOCJAeIHHUH HaXOAuTcs O/HKe K 3epKaty, :eM EeHTp
KPUBH3HEI;, €CIM B 0GpaTHOM, a3 HAXOIUTCHA NMO3aJH LEITpa hpH-
BH3HEL.

Hcnons3ys snuHeHKy-yroJbHHK, MOMXKHO OTMETHTHL C NOCTATOY-
HOH TOYHOCTBIO HA [OBEPXHOCTH CTOJA TOJNOMKEHHe Tjiada W JaaM-
NOYKH, a NOTOM H3MEPHTb pAacCTOSHMEe X0 3epKaja, T. €. paiuyc
KPHBH3HEL mocaennero. Moxno, BIpoueM, u HasecTH l300paxenHe
J4aMIIOUKH Ha «OKyc Ipu MOMOUIM 3KpaHa M3 MaTOBOro (TeKJaa; ro-
Aurces u npocto Oenslit kapToH. Ho, xoneuno, Halo 1n03aGOTHTLES
0 T10M, 4T0Ob 3KpaH OLII 3aILUUICH OT CBETa JaMmmnouxu. Iamepus
paccTosiHMe OT 3KpaHa Jo 3epkaja, NOIYuHM BEHAYHHY pajuyca
KPUBH3HELL,

Camoe Ccyll[ecTBeHNOe YCJAOBHe TPH TOH W NpH BCex MOCTenyio-
ux  paborax —uncrora. Hamo Teepao 3amoMHHTh, UTO OJHO
elMHCTBeHHOe OoJjee KPYNHOe 3epHBIINKO MJIM TBeplas COPHHKA,
norasiiie MeXLY CTeKJaMy, MOTYT HaIedaThb HeH3raaJiMble ma-
panuubl. ITosToOMYy Hamo NMPUBLIKHYTH TILATEJNbHO OGMLIBATL 3epKa~
JI0, HHXKHEe CTekn0 (IIIHGBOBAIbHWK), MBIThb CTOJ, pYKW I IICCYAY
NpH KaxaoM mepexoge or 0ojee KpymHoro copra adpasupa x Go-
Jee meaxkoMmy. TouHo Tax e HymHo ofeperath Bce Marepdafwl OT
3a4COPEHHS M CTapaTbCst He pacceiiaTh B pafoueM  TIOMEIeHUH
Haxmaaxka uau xapGopyHIa.

3. Iloanpoeka u hurypuszauus

Tounple onTHUECKHE NOBEPXHOCTH TOJHPYIOTCA HCKAIOUHTENHHO
Ha CMOJAHBIX NosupoBanbHukax. CMosa 06Jagaer coBepUIeHHO He-
3aMEeHHMBIMH JI/IS 3TOr0 CBOHCTBAMM: JeJT0 B TOM, 4To OHa NpH
o0BIXHOBEHHOH TeMIepaType crnocofHa MeJedH) H53MeHATh CBOIO
(opMy mon LeiicrBHeM HeGOJBUION CHJbI, HANPUMED HaKXUMaHHS
pyxamu. IlosTomy, korza c/oH CMOJBI HAaXONHTCA B COMPHKOCHO-
BeHHH C Tpylleficd O Hero NOBEPXHOCTBIO MOJHPYES8MOTO CTEKAa,
CMOJIIHAS TOBEPXHOCTh IIOCTeNeHHO mpHoGperaer (hopMy NOBEpX-
HOCTH CTEKJld, HO MOMKET W MEHAThCH, B 3aBACHMOCTH OT XapakTe-
pa TPEHHd, HANPUMED OT CKODOCTH JBMIKEHHS, JJIHHLI IHTPHXA H
np. Kpome TOro, cMOJAHOH NOJMPOBANBLHUK YAEPIKHBAET Ha CBOEH
TOREPNHOCTH TOHUAHMIHE CJOf TOAUDYIOLIEro Marepuana (B Ha-
UleM Ccayyae — Kpokyca), uem ofecmeunBaercs CaMblif  JIpOLECe
NOJHPOBKH, B OTJHYHE OT LJIH(OBKHM, NPH KOTOPOM LIIH(DYHOIHE
UaCTKIBl He VAep:KHBAIOTCH IAH(DOBaJILHHKOM HA MECTe, a Kara-
0TCA MeXAY HAM H UIudyeMoHl TNOBePXHOCThIO, HPOU3BOLL, B
CYUIHOCTH, BBIKpAlIMBAHHE CTEKJa, OCTaB/sliollee r1ocie cebs
«Mar», & He JNenas NOBEPXHOCTL OJecTsilleH, Kak MpPH TOJUPOBKE,

J10, omHAaKo, He 3HAYMT, YTO IOJHPOBAHHAA IOBEPXHOCTH
aCconoTHO TrJAajkag; HalpOTHB, OHa, Kak d wWaudOBaHHAS,
TaKike NOEPHITA IMKaMH, NPOU3BENEHHBIMM 32pHaMi Kpoxyca. Ho
Gaarogapsa TOMY, UTO 3epHA 3TH OYeHb MEJKH, OHH OCTaBJSIOT
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HEPOBHOCTH, Pa3Mepbl KOTOPBIX COCTABJISIIOT JHIUIb MaJYI0 0010 JJIH-
HBEl CBETOBOIl BOJIHBI, M TOTOMY MOJHPOBZAHAA OBEPXHOCTL Mt
pacceMBaer CBeTa, B OTJHYHE OT LLIM(OBAHHOIM, ¢ ee BoJjiee Kpyil-
HLIMA #AMKAMH, I€Jal0MMMH TNOBEPXHOCThL «MATOBOW», T. €. pac-
ceupalomieli CBeT.

MNomipobadbHEK HeAAeTCST H3 CMOJBL, HAJMTON Ha BHIMYKAYIO

CTOPOHY CTEKJAHHONO JMCKA, CJYKHBIIETrO /s WIH(OBKH (WLIu-
dosasnsHEKaj. Pasorpes cmouy # npubasis K Hefl gamupoan 1o
HYIKHOH TBePIOCTH (HaZO CTapaThCs He MEPerperb, MoJb3ysach Kax
MOMKHO Gosiee JIETKHM KapoM, H MOCTOSIHHO PAa3MCIIHBATL), HaaH-
BaiOT [4dCTCINIEHHYIO CMOJY CJIOeM TOJUAROf 4—O My Ha TOLH-
30HTAJILHO TOJOMKEHHBIH ¥ TNpeaBapHTeNbio HOAOIPeThil 1IHdo-
BadbHHK, H100B yaepxaTh cMoay, JHesaaior OGopTHK 13 MOKPOH
Gymary. Korna cMosa 3arycreer, o6pbiBalorT OyMamHLI GOPTHK H
genainl ¢GhaceTHHKOM Ha POBHOH IOBEPXHOCTH CMGJLI NPAMEIE Ka-
HABKY B ABYX B3aHMHO IEPNEHIHKYJSPHBIX HANpaBJIEHHAX, pa30u-
BAWIIUE 7€ HA NpPaBHU/bHBIE KBaApaTHKH («(pacerkHus») co CTOPOHOH
OKOJM0 25 MM. DTH KaHABKM OUEHb BAXKHBL: 10 HUM ilpH [OJLIPOAKE
pacnipesessieTcss BOJAA C KPOKYcOM, a MeLJenHo ocejalomas («Te-
Kylllasi») cMoJa Jyulle Ipucrnocobssercs K (GopMe IOBEPXHOCTH
3epKaJda, yeMm JocTHraercsa OGosee paBHOMepHad M OwiCTDaa 1OAHU-
poeka. CyliecTBeHHO, 4TOOR (paceTKH He ObLIM  DPACIOJONKEHLI
CHMMETPHYHO OTHOCHTEJBbHO IIEHTPa TNOJHPOBAJLHAKA; HYIKHO NO-
ITOMY IPENBAPHTENBHO HAMETHThL IEHTP Ha CMOJ: U HelaTe Ka-
HABKY, HauuHasg ¢ CepPefuHBl, Tak, UTOOBl LEeHT) ITOJHPOBaJbHHKA
npuwmeicd B yray oaHo#l u3 dacox. Ilpn momomy daceTHHga JT10
CLeJaTh HEeTPYLHO.
* " Tenepr HYKHO NPUIATL TOBEPXHOCTH IOJHPOBAJLHHKA BhINYK-
Jayio (opMy, B TOUHOCTH COOTBETCTBYIOLLVIO BOTHYTOCTH 3CpKana.
Inst 3TOrO MOMMDOBaJNBLHWK PA3MATHAIOT B TOpgued LoLe, Hakaa-
IBIBAIOT CBEPXY 3epKano, OOUILHO CMAa3aHHOE KPOKYCOM, DasBe-
JeHHBIM BOAOH M ABHTAlOT €T0 BO BCE CTOPOHBI C JIETKHM HAKHMOM
IO rex Iop, NOKa MsArKas [NOBePXHOCTb CMOJLI He NpHMeT (GOpMEI
3epKaja ¥ He CTAHET CONPHKACATBCA € HAM Ka)KJOf CcBOell TOYKOH.
Ecnn caceTks npu 3TOM HCIOPTATCH, WX Hal0 TOANPABUTL (acer-
HUKOM. B GoJBIIHHCTBE cJyuaeB B TedeHHe U3rOTOBJCHHS TIOLHDPO-
Ba/JbHMKA €ro MPUXOAUTCS HECKONLKO pa3 NOoXorpeBaTh B Temaci
BOJe. 3aTEM TOJUPOBANBHUK OCTABMIAIOT OXJaJMThCs, He CHUMas
¢ Hero 3epkana (pasymeercs, no3a0OTHBIIHCH, uTOOLI OHO HE RHI-
COXJIO; IJIf 3TOTO MOIKHO TMPHKPHITH BCE CBEPXY MOKPBIM IOJOTEH-
iem). IToBepXHOCTE TOTOBOTO MONHPOBATBHHKA HMEET BUI, H3o6pa-
JKEHHBI Ha puc. 2.

‘UnHcaHHBI cnocob WATOTOBJIEHHS MOJHPOBANBHHRA HMeer pajl
HeZoCTaTKOB; ropasno Jyullle YNOMAHYTLIH- Bhlle cnocol, cocros-
M- B caenylomeM. PacTomiennyio cMOay HaluBaoT Ha MOKPYIO
HepraMenTHyo 6yMary, NOJ0MXKeHHYI0 Ha TOPH30HTAJhioe CiEKdO0,
enoenm B 4—5 mam tonmmuuoit. Iloka cmonma eme wmsarka, Ha Hefi
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(haceTHUKOM BbIIABJHBAKT KaHABKH, pas0uBAaOLIHe €2 Ha XBaj-
patuxu. Ilo oCTHIBAHMH, CHMMAIOT IJIACTHHKY CMOJBL ¢ Gysmara H
pasiaMbIBAIOT €€ Ha KBalpDaTHKH, KOTODHE pack/JaibiBaioT Ha
crerka HarperoM ULIH(GOBa/JbHMKE, NpeIBapUTENLHO pacuepyeH-
HOM Kapaunawom. Ot Temra KBaApaTHKH DasMsruamTCcs, MpH-
JIUMAT K CTEKJNY H IIPUHAMANOT €ro BHIYKJIOCTb. Jas syuliero
TIPHIMTIAHEA MOKHO MOBEPXHOCTh CTEK/a CJerka CMaszarh CKHIH-
napoM. Kaxymuiics Ha mepBbli
B3TTA], CJA0MKHBIM, 3TOT Cnocob Ha
CaMoM Jlesie 1polle, a TJaBHOE —
JlaeT ropasio Jy4lIHe pe3yJbTaThL
OcTriBIHi MOJHPOBAIbHUK
00LIMHO HMeeT HelPaBHJbHBIE Kpas
OT BBIAJABHBIIEHCS CMOJLI HAH OT
TOPYALIHX KOHLOB CMOJTHBIX KBaj-
paTtukoB., Bce JmiiHee «crTechiBa-
10T» OBICTPBIMH JBHKEHHIMH HO-
Ka. Ecan kpas acerox oxaxyres
HeMPABHALHLIMH, TO HX TaK&e BHI-
DaBHUBAIOT Je3BHeM Ge3onacHoil
GpUTBLI, CTapasACh uTOGH KAHABKH  puc 9 Bux rorosoro mofmpo-
MEeXAy HHMH OBIIM OJHMHAKOBOH  pamsumka (cBepxy) nHaMeTpoM
IMHPHHEL H TYyOWHBL ﬂwo%:aw Ka- B 200 mm. Kanaeku pasbusawor
HABOK NOJKeH ObITh KJIMHOBUAHLIM  TOBEPXHOCTb CMOJBL :mmam%m.
(kBepxy wmpe, xuusy yae). vt i R o
31ecy mopa ckasath, YTO MPH MeueHo Gesofi TOuKOH
TIOJTHPOBKe HE TOJBKO YHHUTOMKAET-
€s Mar, ocTaBuidiics oT MIIH(OBKH, HO M NPOHCXOASAT HE3HAUHTEJb-
Hble H3MeHeHHs] (OPMBI MOBEPXHOCTH, NPH IIOMOLLH KOTOPHIX eil
NpHIAETCH OKOHYATENbHAs TOYHOCTh («(urypuaanuss). CylecTBy-
©T TOJIbKO OIMH BUJ TOBEPXHOCTH, KOTODAS MOXKET HaXOAHThCH B
CONPHKOCHOBEHUH C JIPYTOH TAKOH Ke MOBEPXHOCTBIO NPH JIOGOM MX
TIOJTOKEHUH APYT OTHOCHTENBHO JApyra. dto — ciepuyeckas (uapo-
Bast) NOBePXHOCTh, JI106ble HHBIE TIOBEPXHOCTH MOTYT CONpPUKACATHCA
JUIDL B CTPOTO ONpeleJeHHOM OTHOCHTEJNBLHOM TIOJIo:KeHu#, Bor
ToueMy «3aefaeT» NpPH WAHDOBKe HIMH(GOBAILHHE, €cAH OH HJH
nH@yeMoe sepkano He uMeloT chepuueckoit dhopmbl. Opnaxo mo-
JYYHTL B pe3y/bTare ULIHGOBKH RBIOJHE TOUHYIO CHepruecKyio mo-
BEPXHOCTL He BCETLa ylaercs (La 9TO W He HYIKHO, TaK Kak B Hauya-
Jie TIONHPOBKH OHA 'BCe PaBHO Morya Obl cHOoBa HcmopTuthes). Ilo-
STOMY HaYMHAIOT MOJHPOBaTh CTEKJIO [aJeko He cdepuuecKoi
QOPMEL, T. €, HE MOTYlIee B JIOOOM IOJOMKEHHU MPHJACTATh K MOJH-
poBanbuuky. OnHaKo, IO Mepe TOro KakK OHO CIOJHPOBLIBAETCSH, €ro
TIOBEPXHOCTh Bee Gosee H Gojee nPUOAHIKAeTCst K- ChepHueckoil, u
TOAHPOBANLHUK, B CHAY «TEKYUeCTH» CMOJIB, IIOCTENeHHO flpPHCHO-
co0/17eTCa K HeH, I0oKa IMOBEePXHOCTh He CTAHOBUTCSA VyiKe TOUHOH
chepoii. 06 310M B epBOM NpUOJHKEHHE MOMKHO CYIHThE OMATL-TAKH,
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KaK ¥ npH TOHKOIH mnaudoBKe, Mo NJAaBHOCTH ABH/KEHHS, MO OTCYTr
CTBHIO -3aeaHus.

TonupoBka Maso otiuuaercs or uwmidosku, CosepuienHo Tax
K€, Kax M TaMm, IBHTasck BOKDPYT CTOJa, JAeJaloT WITPHXM OKO0J0
'/s pammyca, BpeMsi OT BPEMEHH Tepexoid Ha HempaBHJIbHEIR
IBYIKEHUS, O KOTOPLIX MBI TOBODHJAH IPH OMHCAHUH HIIH(OBKH.
Crauana, N0 TOJALKO UYTO OOBSICHEHHBIM NpPHUHHAM, 3epKalo Oyaer
IBUTATHCS HEPABHOMEDHO, LENAACh TO TYT, TO TaM; HO Kak TOJb-
KO [OBEPXHOCTH 3€pKajda M TNOJHDOBAJBHHKA CTaKYT OJH¥Ke K
cGepe, TOJHPOBKA TOHAET «Kak mo Macay». Cmech Kpokyca ¢ BO-
noit o6pasyer B KaHaBKax TYCTYIO KpacHYIO IeHy, ¥ Hesd0.ibULOH
NOPIUU KPOKyCa XBATHT HAZOJTO, €C/IM BPeMsl OT 3peMmeHu m06as-
JISITh TI0 HECKOJIBKY Kamedb BoAel. IloBepXHOCTH MOANPOsadbHHKE
OKpalIuBaeTcs KPOKYCOM B KHDNHYHO-KPACHBIH IIBET, UTO YKa3hl-
BAeT Ha XOpolllee KauecTBO CMOJIHL.

He HyKHO KJacTh CJAMIIKOM MHOTO KDOKyca, Tak Kak ero Hs-
OBITOK MOXKET TOJbKO TIOBPeAHTh. Kpokye, oTMyueHHEIH, Kak cKa-
3aHO BbIIIe, U JIYUIle pacTepPTRIl ¢ BOAOH, GepyT UHCTOH KHCTOY-
KOH W HaHOCAT Ha NOJHPOBAJbLHUK, CIBHrag 3epkano BOok. Kpo-
Kycd [OMKHO OBbITb CTOJABKO, uTOOBL 3epKajo OKpPAaLlHBalOCch UM
4YTh-UyTh, OCTABASICH J1OBOJBHO NPO3DAUHBIM.

I'poMagHOe 3HaueHue HMEET TBEPAOCTh cMOJbL. Leam cwmoga
CHOMIIKOM TBEPAA WJAH CJAHIIKOM MATKA, TO MOUTH HEBO3MOKHO NO-
JVUHTH XOpPOINHe pe3ynbTatsl. Ha NpouWsBOACTBe [IPUTOTOBJAIOT ile-
JBI PsIJL, COPTOR MOJHPOBOUHOH CMOJILI Pas/H4HON TBePAOCTH, MPH-
MEHsIsl TOT WJAH APYCOH M3 HHUX, B 34BHCHMOCTH OT OOCTOSITENLCTB.

BoJbiioe 3Hauenne HMeeT TeMIepaTypa, U3MEeHsIoWas TBEPA0CTh
CMOJIBL, TIPUTOM TeMIEPATYpPa He TOJAbKO NOMELIEHUS, HO U 3aBHCH-
[1ast OT TPeHHs CTeKJaa O CMOJY, KOTOPOe PAa3JHUHO MPH PasiHuUioM
KOJIHYeCTBe KDOKyCa, NPH PA3IHIHON CKOPOCTH [IBUMKEHHS M Tp.
JI1061Te/ 110, KOHEYHO, NPUXOIUTCS B 3HAUNTEJNLHON CTENeHH TauaTh
u mpobosats. OcofeHHO HeNPUATHO, eC/H CMOJa CIAUIIKOM MATKA
(vacras oumbka y HaunHawomux), CAHIIKOM MATKdag CMOJa HHKOL-
a He jact cdepudecxoil MOBEPXHOCTH, HO TPHIAET LEHTPaJbLHLEIM
yacTaM 3epKana OOJBIIYI0 KPHBH3HY, ueM IHepHbepuyecKnM,— He-
JOCTATOK, 3HAKOMBIH YiKe HaM No WAM(POBKE CAHUIKOM AJIHHHBIMH
wrpuxamu. [IJasi OPHEHTHPOBKH MOIKHO TIOCOBETOBATH O M3LOTOB-
JIEHHS TIOJIWPOBAJIBHHKA HCIpoBOBaTh TBEPAOCTL CMOJIBL CiedyI0LHM
o6pazoM: GOJBLUIVIO KaIlo CMOJIbI OCTYJIUTh B BOAE KOMHATHOH
TeMIepaTyprsl ¥ HaKaThp He HEee HOTTeM C CHJOH, ¢ KOTOpOf BILaBJIH-
BaeTcs KHOmKa B gocKy. 3a 10—15 cex. na cmoje J0JKHO OTIEYa-
TaThes HeGosbloe yrayOaenue. Ecau oHo oGpasyercs cAHIIKOM
JIeTKO HJH, HalpOTHB, €ro MIOUTH He OCTaHETCs, CMOJa He TOXHTCH.
K caumkom MArkoH cMosie Halo H00aBHTL KaHH(OIH, K CAMIIKOM
TBepaoil — cMoJibl. Pasymeercs, mojo6HOe HCNLITAHHE YPe3BBIYAHHO
rpy6o, HO OHO BCe XKe JACT [epBOe MPeACTaBjeHHe O TBepILOCTH
emoabl. HyxHo, oaHako, ObiTb BCerga TOTOBHIM K TOMY, UTO TNpH-
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JeTcsl, KakK 3TO HH HeNPHSTHO, NepeienaTh MOJHPOBA/bHHK, ecad B
x0fe paGoThl BLISICHHTCH, YTO TBEPLOCTL CMOJBLl HE TOLXO/IHT.

Hepes 20—30 muH, paGoTH NOBEPXHOCThL 3epKanda yike 3abie-
ctuT. OAHAKO M0 KOHIA IIOJHPOBKH elle fajieko, B JyullleM CAyyae
uacos mecats. Eciu dopma mopepxsocTs OueHb ganeka or.cdepw,
TO B TEUEHHE JOJIrOr0 BPEMEHH JABHIKEHHe He CTAHeT [I1aBHBIM.
Mosker 0KasaThCs MO3TOMY G0Jiee BLIPOAHBIM CHSITh C MOJHPOBAJb-
HHKa CMOJy (3TO JenaeTcs Ha XOJOAY NPOCTO HOXKOM, KOTOPHIM
COCKPe0alT MM COHBAIOT CMOJY, KOJIOUIYIOCS OT ObICTPHIX JBH-
KEHUM) M BePHYTbCH K TOHKOH LiuOBKE, Npu KOTOPOH 06pamis-
10T BHHMaH{e Ha AJHHY WITpuxa. Mexay npounm, BawkHo, yTobnl
NpU TOHKOH HIIH(pOBKe He OblI0 H3OLITKA aGpas3uBa; TOC/EIHErO,
CAMOT0 MEJKOT0, MHHYTHHKa KJaAYT uyTh-uyTh, HHaude W3IOBITOK
€ro MOXKET INOBPelHTh (HOPMe MOBEPXHOCTH. DBOsblOe 3HAueHHE
MMEIOT TaKkKe M HeNpPaBU/IbHLIC ABMMKEHHS, 0 KOTOPBIX MBI FOBOPH-
JIA yHKe HeoJHOKpaTHO. Mx 3HaueHHe COCTOUT B TOM, 4TOOH JHKBH-
AHDOBATH MECTHBIE HENPAaBHJIBHOCTH MOBEPXHOCTH, NOJYYAIOIIHECS
BC/IEACTBHE TOrO, YTO OJHH M Te Ke MecTa wWian(poBaJbHHKa (MM
NOJIMPOBANIbHHKA) W 3epKasda TpyTcs OZHO o apyroe. B pesyapra-
Te TOBEPXHOCTL (IOJIy4yaeTcsl He TMJaBHOH, a pasbuBaercy Ha
«30HBI» (ualle BCEro KoJbLeoGpasHble), pasiHyaruHecs cBoeH
(opMoii. ITH 30HEl MHOrAa GbIBalOT HeoObuaiHO pE3KO BHIpa-
HKEeHbl,

OTH 30HBI JIETKO 3dAMETHTH B KOHLE TOHKOH WIH(OBKH, HabJ0
lasi MOBEPXHOCTh 3epKaga NPH KOCOM ocpellenus. lemaerca 3to
Tak. Jlepxa 3epkaio ropH3OHTa/JbHO (KOHEYHO, JMIEBOH CTOPO-
HOil KBepxy), pacnojaralorcs mepej OKHOM HJAM yAANEHHOH JaM-
MOYKOH Tak, 4yToObl CBET Najgalj Ha HEro HaK/JAOHHO (T. €. Ioj 6O0Jb-
WHM yTI0M K meprnedaunkyaspy). Ilogbimas 3epkano B Topu3cH-
TaJbHOM TOJMOXKEHHH (T. e. NPUOG/AMMKAsA €ro NOBEPXHOCTb K NNsi-
MO#, COeJIMHAIOLIEH a3 ¢ MCTOYHHKOM CB€TA), MBI HalaeM IifJo0-
HEHHME, KOrjla MOBEPXHOCTb 3albsecTT, orpaxas ayun. OTpaxe-
HHe Oyner TeM fpdye, 4eM BEIIIE MOJHATO 3epKajio (T. €. 4eM yroJq
nagenust gyuyeir Oamxke x 90°), u, obparTHo, Tem cnalee, uem 3ep-
Kajio Huke (T. e. ueM MeHBIIe yroJ naleHus Jayueil). Paccmatpu-
Basg TOBEPXHOCTb 3epKaJsa, Mbl 1[I0 BCeH BepOATHOCTH, 3aMETUM,
uTO SIPKOCThL OTPAMKEHHS He OJJHHAKOBA BO BCEX €€ YacTax; 3T0 Kak
pa3 3aBHCHT OT HepaBHOMEPHOCTH uiHpoBku. Tak, cepeluHa Bep-
Kala B GOJBIIMHCTBE ciydaeB GJIECTHT CHAbHEe, 4eM mepHbepus;
HO ObiBaeT M 00paTHOe NOJIOMKEHWE, HMEHHO, 3epKaJjo mepecTaer
GnecTeTh MpPH ONYCKAaHWM CHAuyaja B cepequHe. BHIBAeT W Tak, uTO
Ha TOBEPXHOCTH 3epKaia OoOHApYXKHBAlOTCH KOHU“HTPHUYECKUE
KOJIBLA, DasJqyalolluecss 110 CHJIE OTPaKeHHs cBera. Pasiuuns B
COCOGHOCTH  OTpaxaTh CBeT YKAa3blBAIOT HAa HEOZHOPOAHOCTH
WAHGOBKY, a4 BMECT€ C TeM H Ha HeNpaBHJBLHOCT' IOBEPXHOCTH;
a nocseaHee ocoGeHHo Baxuo. Ilpu TOHKOH LLIH(r3Ke HyXKHO MO-
5TOMY CTaparbes AOBHTHCA TOLO,.HTOSEl NOBEPXHOCTH 3epKaja He
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obHapy:KuBaja CJAHIIKOM 3aMETHBIX mmonm_owonmonammz%ﬁmmowmmu
HOCTH OTpa4Tbh HAKJOHHBLIE JY4H, T. €. TeMHeda Kak et
HOMepHee TMPH yMeHbLIEHHH yraa majgeHus (T. m. n%wm w e
sepkaja Mo OTHOIIEHHIO K HCTOYHHKY ommqmcv. cobe M nmwmm_u-
HeNPaBUILHOCTLIO SBJSETCA TAK HA3BIBA€MbIH 3aBad, T. m.oME R
HYTBIEI Kpal MJAM YMeHblIeHHe KDHBH3HLI HaDYKHOH g
Ball — 06buHag Gela HOBHUKOB — IPOHCXOMHT OT MHOTHX ,.w i:
CIHINKOM MJIMHHBIH LITPUX, Pe3KHe ABHMKEHHA NPH Eam@omm%ﬁ_cmw
GuiTok abpasuBa u T. 1. Bpex or HEro 0COOEHHO BEJIMK I ":M
yTo, Ha¥Ke 3aHHMas Y3KWH HADYKHBIH 000LOK, OH TOPTHT m.momqm:
TeJIbHYI0 YacTh MOBEPXHOCTH 3epKana (Tak Kak :a.om.ﬁnox %om“am-
JaHHOH IIHPHHEL :@o:ounm%mmawmz mﬂw%mp:momi. an
“BCAdecKH cTrapartnhcad u3beraTh 3a :
pr %mwmmw% zomw:o ocofeHHo He ayMarh o dopwme mommvxmow@
sepkana. Ecau maudpoBka Oblla yaauHa M TOJNHPOBKA xzwmadwmm,
MaJbHO, 3epKajo CaMO IOCTENEHHO CTaHer o%mwim@oxz.H. o
MHOTY - Gieck ‘OyaeT BCe YCHIMBATLCS, & MATOBBIX mawxx%ommom.
TPeACTaBASIONIMX KPOLIEUHBIE SMKH, OCTABJEHHBIE III . mmndm
GyIeT €TAHOBHTbCHA BCe MeHbIe ¥ MeHbile. B KOHIle KOHLO i
MHT MOMEHT, KOrga 3TH TOYKH CTAHYT COBCEM PEAKHMH. o
y0eanTbcs B 5TOM, HYKHO PACCMOTPeTb HAUMCTO BBITEPTYIO .gﬁonm:
TPATIOUHOH MOBEPXHOCTb 3epKala NpH CBeTe SPKO[ JaMIlbl; goe
Jyullle BCET0 3aMETHBL IPH KOCOM OCBELUEHHH, MO COCEACTBY
pajkeHHeM CaMOTO BOJIOCKA 3JIEKTPHUECKOH JaMIIOUKH. TR
Ecin 3epkaso MOIOT, TO HH B KOEM C/yyae HeJb3sl .nm_,: w .
0 CJAHIIKOM XOJOIHON HJH CJAHIIKOM TelJofl Boao#: KoJe m:@xw
TeMnepaTypsl, HaMenas GopMmy 3epkaja u anu@ﬁv owmwaw_.?nw
IYT OueHb BPEJIHO OTpamaThbCcd Ha NoaAUpopke. Hano i Wm .gnn
uToOBl TEMIEpPATYpPa 3€pKaja, MOMHPOBaJbHHKA H MOMEILeHHS I
KaK MOXKHO MeHBIIE, .
mmamw_s nepepbiBe paGoTH (KOHEUHO, €CJH OH He :w@mﬂzzwmmmmaww-
TOK) 3epKajo HaJl0 OCTaBJATb Ha I0JHPOBAJBHHKE, :ogoam;
much, 4ToOB OHO He BbHICOXaIO (HHAUE zv,xamu_:mw. xo_. el).
[Ipomie Bcero mMoNOXKHTH €r0 BMECTE C IIOJHPOBAJIBLHAKON :mm . ;
Ha AHO KOTOPOro HaJWTb BOJARL, U BCe IJIOTHO TPHKPHITH c,ooww_w..
B TeyeHnHe MOJHPOBKH INOJE3HO JAeaaTh HEJOJIIHE TepephIBb, e
7519 3epKajo Ha nosaupoBanbHEKE. Ilpu 3TOM CMoOsa Jydie Nf
eKJy.
mmq%w:mww_ Mogm [OBEPXHOCTh 3epKaja IOUTH oa.ﬁoamwOmwwmu_
HACTymaeT caMas TPYAHasi, HO 3aTO M HanGoJee HHTED @mw o
Bceil paboThl: npuJaHHe NMOBOPXHOCTH 3epKaja qoa:wm ouw_Emo_,xxm
«burypusanus». 31ecs HeOOXOLHM YiKe mm:@mwzmww:
KOHTPOJb HJIM TaK HasbiBaemoe pabouce HCNBITAH e g ]
Ctpepuueckoe 8epKan0 J0JKHO AABATH COBEPLI o......ﬁaoax:
Hoe, cBofonHOe OT abeppamuii, H3oOpaxKeHHe nmmqum:Sw am
Haxonsuleficas B IeHTpe ero kpusuaHbL Ma 3TOro m_nmc, uto Mﬂmm-
MCIBITAHNS 3€PKa/ja HYMKHO TOMECTHTb B LEHTD €ro KPUBH3HEI
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TAILYIOCH TOUYKY
3epKaJjoM.

Ceersluyiocs Touxy («ucKyccTBenHyI0 3BE31Y») IIpOlle T[Cero
IG/IYYHTh, 3aC/AOHHB SAPKHH MCTOUHHK CBETA HEIpO3pauHbelM 3Kpa-
HOM C OY€Hb MasleHbKHM OTBepcTHeM. JIyuille Beero maarh KyCOouex
CTZHUO/A HJH (4TO XyiKe) yepHOil OyMar, u NpOKOJIOTH oTBeperue
KOHIUKOM O4YEHb TOHKOM u ocrpoil Wroaxn. Mcroumuk csera 1041
KeH ObITh KaK MOXKHO spue; BTIPOYEM, eC/AM HET 3/IeKTPHYECKOil
JIaMIIOUKH, MOXKHO OBGOHTHCh M KEPOCHHOBOH J1aMIoOfi ¢ :1/10CKHM
GutaaeM. Jlamnouky wuamo 3aKpBITb CO BCEX CTODOH, uYTOOL HE
IDOXOAMJ CBET (HANpPUMEP IKECTAHLIM KOJITIAKOM), GCTABHB Ma-
JIEHbKO® OKOIIeYKO, B KOTOPOe GYIeT BCTaBasThCs «spesgas (Ky-
COUEK CTaHHOJIA ¢ mpokosioM). Ecau snektpuueckas aammoika me
MArOBasd, TO NPHAETCH NMOJIONKHTH KYCOUEK MATOBOTO crTekia. W r
TOM M B IPYrOM C/yuae 370, K COMXANCHHIO, CH/BHO ocaabuT SAp
KOCTh TOYKH. Ilostomy B Gosee YCOBEpIICHCTBOBAHHBIX MPHCIO-
coOjieHHsx (mpuOOpAax) IJsl MCHBITAHuS 3epKad MemOy JaMmoy-
KOl M «CBeTsIIeHCs TOUKOIl» (1. e. ortBeperHem) crassiT JIHH3Y, KO-
10past cOGUPACT JIyYH, 3aNOJHAST CBETOM OTBEPCTHE «TOYKH»; TPH
STOM OCBelleHHe [I0JYYaeTcsi ropasgo Golee APKHUM H, r7aBHOE,
Ha BCe YacTH sepxasa [omajfaeT OJMHAKOBOE KOJHYECTEOD CBETA.

[Tpurorosus Bce, kak CKas3aHo, HYKHO elle 3anacTHCh CHILHON
JYI0R MaH  oKyaspom (X 20 wau 30), naowums ypenHuenue B
20—30 pas. Temepb MB MOKeMm {IPHCTYIUTL K NPEaBapUTIEHOMY
MCTIPITaHHIO 3epKana. [las 9TOro ero Hano mocTaBuTh Ha pebpo Ha
PACCTOAHIN ABYX (DOKyCHBIX paccTosuuii (B clyuae namero 150-
MUJIAMETDOBOrO 3epKasia 3To Oymer 2,6—3,0 M) OT JaM.ibl, Tep-
JEHIAKYJIAPHO K IajalolleMy or Hee csery. Utofmi 3epKaao nep-
KaJ0Ch M MOTVIO HaKJIOHSTBLCA BO BCE CTOPOHHI, JIyYllle YCTPOHUTE
Kaxyio-HIOy1b TMPOCTYI NOACTaBKY,

VizoGpaxkenne nammpl, 00pasoBaHHOE 3epPKasoM, OKamerces
TOrAA rae-HEOyAb 110 COCENCTBY ¢ CaMoif JaMIIOf; ero Hy»XHo noil-
MdTh TI71a30M, a Jyqlle Ha MAaTOBOE CTeKJO, Kak npH HaBoAKe Ha
dokyc ¢oroannapara wan Ha Gebiii skpad. Ilepexsurast namny,
H210 HOGHTBCS TOTO, UTOGE H300paKeHHE DKA3anoCk coBcem 6.H3-
K0 x Heft (yneGHee — cJieBa, €c/H IVISIZETH HA 3epKanon) ¥ ma on-
HOM C Hell DACCTOAHMH OT 3epkana. Jlerko NMOHSATh, YTO TOTJA YCJIO-
BHs OYAYT OueHb GJH3KM K Tew, IIPH KOTOPBIX HPaBU/bHOe cepu-
1IECKOE 3EPKA/I0 JI0JKHO NaBaTh BIOJHE COBEPLISHHOE H300pame-
tue, Oes abeppanmii. BnpoueM, B mamem ciyuae ocobeHHO 3abo-
PHTBCA O DACCTOAHHM HEYero; ropasfo BaKHEe, uTafbl H300paxKe-
Hie OBLIO KaK MOMKHO OJHke K NPsIMOI, COeIHHAIOILIEH LeHTp sep-
ndaa i CBETAIYIOCH TOYKY; HHAue NMOABSTC aGeppauui, He 3asu-
CAllHe OT (POPMBI NOBEPXHOCTH, d BBI3BIBAIOILIECS PasNMIHLIM HAa-
KJIOHOM JIy4ed X ONTHYECKOi OCH 3epKaia.

B GoabwmnerBe ciyyaes GuiBaer, uto 3€pKaJjo BHauajme Jajexo
OT H1eanwnoil .chepnr n 1n200paxKeHne, 00pazoBanHOe WM, HMEeT

H HhccienoBath uMsoGpaxkenne ee, o6pasosanuoe
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pasjnyHbie HeLOCTATKH, Mo Oogbliell YacTH XOPOIIO 3aMeTHLIE.
OTx/oHeHNs NOBEPXHOCTH 3epKalia OT xKeaaeMod («OoIuOKY 110BepXx-
HOCTH») 3aKJIK0YalOTCs B HEOJMHAKOBOCTH PAa3/IHUHBIX yacTeil: JH60
cepefiMHa CAHIIKOM yraybJeHa, qubo KpaeBble UaCTH 3arHyThl 4Ye-
pecuyp BHYTPL WJM, HalpOTHB, PasBepPHYTHE. IDTH HENPaBHILHOCTH
MOTYT 3aXBAaTHBATh Ooabmive 06gacTH Ha 3epKaJje, a MOTYT orpa-
HHUYWBAThCS] HE3HAUHTEIbHBIMH YYacTKaMH, M0UTH Bcerfa KOJible-
BOI (OpPMBI («30Ha/bHble OITHOKHIY).

Bynem paccmarpuBaTh H3oOGpazKeHHe JaMIOUKH (HOKa HHYEM
He 3aKpBITOH) B Jyny #au B okyasp. Ecam, npuasurasics WJix 0TO-
IBHTAsICb, MOMKHO HafiTH Takoe MOJOXKEHHE, NPH KOTOPOM XOPOLIO
BHAHEI MONPOGHOCTH («YCTAHOBHTLY MJH «HaBecTH Ha (OKYC»), 3ITO
3HAYHT, UTO 3EPKAJI0 HEMJOXO M AOBECTH €ro /IO IOJHOTO COBepLueH-
¢TBa He cocTaBHT ocoGoro Tpyna. Ho riaBroe smaueHne Ajst OLEHKH
KAUeCTB 3epKaja MMeeT BHI M300paxKeHHs TP HeTOUHOH YCTaHOB-
ke Ha ¢Qoxyc («BHedokaneHble H300paxenudr). Toabko B 3TOM
cayuae, CHH 3ePKAJ0 UMEeT TOYHO cdepHuecKyio IOBEDXHOCTE, H30-
Opaskende OyJer BBITJIALETh OMMHAKOBO INMPH CABHTAHHH OKYJdpa B
ofe CTOPOHBI OT TOYHOH YCTAHOBKH Ha (POKVC, T. e. 110 HaNPABICHHIO
K 3epkajay H or Hero. Ecuu Ke BUI HU300pamKeHHs TIPH TOM H JPYTOM
TIOJIOKEHHH DPAa3JHueH, TO 3epKajo He HMeer c(epHyecKol MOBepx-
HOCTH, T. €. Pa3JJHUHBIE €r0 UACTH 00/1a1al0T PasTiyHOH KPHBH3HOII.
31eck HAlO pasauuaTh ABA OCHOBHBIX cjayyas: 1) cpelHHe dgacrTu
3epKaJia MMEIT MeHbLIYIO KPHBH3HY, UeM Hapy:KHble, 1 2) KDUBHU3-
Ha HAPYMXKHBLIX yacTedl MeHblIe, ueM BHyTpeHHHX. B mepBom ciaydac
ouepTaHus (KOHTYp) H300parKeHHs OCTAIOTCH De3KMMH TIPH TPHIBH-
raHuM TJ1a3a ¢ OKYJsIpOM K 3epKany, a IpH yAa/JdeHdH H3o0parkeHHe
pacnJBpBaeTCss KHAPYKH B «CHAHHe» ¢ foJsee APKO cpeHell yacTpio,
HepeaKo coxpaHsmwoefl nmoapo6HOCTH (HAIDHMep JeTajH BHTKOB
HaKaJeHHOH Cchoupaju 3JAeKTpHUecKoil Jamnouxd). Bo BTopom ciy-
yae GyneT MPOMUCXOAHTH Kak pa3 oGpaTHoe, T. e. H300paxKeHHe M0
KpasgM OGyner PaclibBaTLCH MPH MPUIBUTAHHY OKYJ/sfpa, a IpH 0To-
JIBUTaHHH Pe3KHe Hapy:KHBIE KOHTYPB OYAYT COXPAHATLCA,

Ecnw pasHnlla B KPHBH3He CPEJHHX M HAPYMKHLIX UaCTeH 3epKa-
Ja HeBeJIHKa, TO pasjuuHde B BHIe u3o6pazkeHHs Mo3alu H BEEpe/1d
(dokyca Gyaer Mamo 3aMeTHO H IOHA#oGsiTcs yxKe O6oJiee TOHKHE
npHeMbl, yT06B 06HAPYXKUTH ero. O HEX Mbl ceffuac CKaxKeM.

[IpenBapuTenbHOe HenpasieHHe JeekTa OUeHb MPOCTO; €CyH
cpelHHe YacTH 3epKasa MMEIOT MEHBUIYIO KPUBHU3HY, YeM HapyKHBIE,
HX Hano YrAyOGHuTh, TPOLOJKAS HOJHPOBKY G0Jee MIHHHLIMH IITPH-
xamu. Ilpu o6partHoM HejocTaTKe HaZo YKOPOTHTh wTpHX. Ecuu
TBEPIOCTb CMOJBI BeIOpaHa yIauHO, TO OOBLIYHO B TEUEHHE 2—3 uac.
yaaeTcs MPHBECTH 3ePKajJo B TAKOe COCTOSIHHE, UTO OHO HauWHaeT
naBaTh OUeHb XOpOUIHe H30GpaxeHHs U abeppauus, CKasLiBaLas-
cA B pasaMyMH BHIA M300payKeHus BHEPelH u nosanu (okyca, cra-
HOBHTCH TPH TAKOM HCIBITAHHH HesaMmeTHOH. Torja nyKio mpiMe-
uuTh GoJsee TOHKHH crocod uenbitapus. [lepen Jsamnofl craBAT yno-
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MSIHYTYIO BbILIE 3dCIOHKY C OTBEPCTHeM («HCKYCCTBEHHA: 3Be3/1a»)
u M300pakeHne TOCHENHETO HCCACAYIOT TPH HOMOLILH JYIIBL HH OKY-
asgpa. B 3TOM Cciyyae MadJeiflliee OTKJOHeHHe (OpPMBI 3epxkana oT
chepHuecKoil ckaxercs ropasgo pesue. Ecim npu npamsuranun OKY-
J4pa K 3€pKany MajeHbKoe H300paKeHHe «3Be3jbi» GyAeT paciiu-
PATBCA B PE3KO OUEPUCHHBLIH KPYIKOK (COCTOSAMIMI OGRIYHG U3 KOH-
LEHTPHICCKUX KOJIELl BCJIEACTBHE AU(pParRIuu) c Goaee TeMHOI
CEPEIHHOHY, & NPH OTOABUTAHAU CepeinHa PacIUIHPAIOWIETOCs KPyKKa
OyIer spue Kpaes, KOTOPbe GyLYT PasMBITH, TO CpPEIHHE UYacTH
3epkajia HMEIOT MEeHbIUYIO KPUBH3HY, yeM Hapy:kuble, [Ipu oGpaTuoii
KapTHHE HADYMHBle Y4acTH 3epKaJja HMEIOT MeHBIIVI0 KPHBH3HY.
Ecu ke pasnnuns B Bune uzoGpakenust BIepean u mo3aii thoxyca
OKaXyTca MaJjo 3aMEeTHBIMH, TO IOBEDXHOCTh 3€pKaJja 0ueHb OJH3-
Ka x cepe u nopa mepefiTH K OKOHUATeNBHOH NpOBepKe NPH MOMO-
mu «metoga Pyko» MM, HHAYE <TEHEBOTO HCTBITAHUAY.

Cnoco6 ®yko naeT BO3MOXKHOCTH BOOYHIO BHIETH Meabuaiiiine
OWIHOKH OTHENBbHBIX YacTell MOBepXHOCTH 3epKana M Ge3oinBouHe
VKasaTh Cnocol HMX VHHUTOMXKEHHH, a TakikKe [OCTOAHHO HAGJIOLATH
3a X0[OM IMOJHPOBKH. ¥CTPOHCTBO, ClyKHBIICE AJAS TOJALKO YTO OIN-
CAHHOTO MCNBITAHMHA, BIOJHe TOAUTCA H A5 TEHEBOTO HCHLITAHHA.
Hyxuo smme 106aBuTh K HamleMy «000pymoBaHHIO» «HOK DyKOy,
KOTOPBIM IONpOCTY OYAeT CJaykKHUTh Je3BHe A/ist Ge3omacHoH 6Gpur-
BBI, YKPEIJIeHHOe CTOMMSI Ha YCTOHUMBOH I[OACTABOYKE, MOryLei
JIETKO MepeaBurathest no croay. Hox @yxo cay:xur jas «paspesa-
HusS» MydKka (KOHyca) Jyueid, oTpaxKeHHBIX 3epKaJjioM, T. ¢. A/ 3a-
TEHEHHs] 3epKaJia; N0 XapakKTepy «TeHell», 3aMeyaeMbiX TIPH 5TOM
Ha 3epKaJie, MOXKHO TOUHO CYJIHUTh 0 (hopMe ero I0BEpXHOCTH,

[TomecTuBIINCh, KaK NpexKae, Mepej H300paxKeHHeM JaMIOuKH,
HYJKHO MOCTABHTL NIPHAENAHHOE K [IOJCTAaBKe Je3BHe Tak, yTolul €ro
Kpalt 6bl1 0KoJI0 camoro usoGpaxkeuus. Mmes nammnouky cnpapa or
cefs, HOXK HANO0 NPHCTPOMTL TaK, 4ToOBl OH ObLI CaeBa or Haobpa-
JKeHHd; Torjaa OymeT yHoOHO CMOTpeTh npaBeiM raazoM, IlopcraBky
IS JIe3BHA MOMKHO CHesnaTh H3 IVIaJ KO OCTPYTAHHOTO AepPEeBsiHHOIO
Opycouka ¢ HaK/JeeHHOH Ha Hero npolKoil, B paspe3 KOTODPOIl Beras-
JIACTCA BEPTHKaJbHO Je3BHe. IlocraBuB ator Gpycouexk Ha Apyroi,
Goapuero pasMepa, MOXKHO OyAeT yIOGHO TIE€pPeIBUraTh JE3BHe BO
Bce croponnl, IlpucraBur x maMme 3acJOHKY C oTBepcTHeM (eqa-
TeNLHO, YTOOKl ero nonepeyHHk He nperocxoaua 0,1 mum) u nofimas
rmazoM u300pakeHHe <«3Be3[El», HAJO OCTOPOIKHO TOABECTH Kpail
Jle3BHst coBceM Oan3ko K Hemy. Toraa, me tepss Grectdiuell TOUKH
H3 BHJY, CJaelyeT NPHOJIM3HTL Ija3 K 3epKajy; IDH 3TOM H300pa-
KeHHe HAUHET, KOHEUHO, PACTIHIBATLCS, 110KA He 3al0JHHT BCEro
3epKaJja, KOTOpO€ MOKaKeTcs HaM SIPKO CBETALMMCA KpPyrom. 3to
OyIeT 3HAUHTb, YTO HAUI IJ1a3 yXKe COBCeM OJH3KO K TOMY MECTY,
rie HaXoAuTcA H3o0paxkeHnHe CBeTALUErocs oTBepcrHs (T. e. mepece-
UyeHHE JyueH, OTParKeHHbIX OT 3epKaJja,— BepLINHa KOoHyca Ayueit),
H BCE JyuH, OTpaxKeHHble 38PKAJI0M, BOLULIH B 3pauoK. JIerKo nonsTh,
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4TO 3aropajkKuBas 4acTh TYUYKa JyueH HAUIHM Jie3BHEM, Mbl YBHAHM
yacTb 3epKaja 3aTeMHEHHOH; Ha HeM mosapaTca «TeHn Pyko». 10
Gyler MMEHHO Ta YacTb 3epKaja, JIYuH OT KOTOPOJi 3arOpOMKeHEl HO-
JKOM H HE NomnaJju B Ias.

Puc. 3 0GBACHAET, KAK N0 3THM TeHAM «4UTaTh» (POPMY MOBEpPX-
HocTu 3epkasa. Kapruna Teneil Oyjaer pasjuuyHa B 3aBHCHMOCTH OT
MOJOKEeHNs HOXa # (QOpPMBI NMOBEPXHOCTH 3epkana. Ecau sepkajo
obganaeT TouHO ChepHUecKo#l MOBEPXHOCThIO, T. €. ecaAH BCe OTPa-
JKeHHBle JYYH OT CBETSIIIeHcs TOUKH OyIyT CXOAHTHCA B LEHTPE KPH-
BH3HBI 3€pKaJja, T0, KaK JIerKo NOHATb, HOMXK, BABHIA€MbLIH B KOHYC
CXOAAIMXCA HAH PACXOMALIMXCs JyueH, OyAer NMOCTeleHHO TacHTh
OAMH JyY4 3a IPYTHM, BbI3bIBag o0pazoBaHHe TEHH C COBEPIIEHHO
POBHOII TpsiMoJIHHEHHOH rpanuueil. Ita Tenp GYyAeT ABHraThcd B TY
JKe CTOPOHY, 4TO H HOXK, eCJH NOCJAeJHHH HAXOAUTCS MeXLy H306pa-
JKeHHeM (LeHTPOM KpHBH3HBI) M 3epKajom (puc. 3, a); oHo Gyier
JBUTATLCS HABCTPEUY HOXKY, €CJAH TOT HaXOAUTCA MO APYryw CTo-
pOHY H300paxKeHHs (KHApyxH), T. e. Mocjae Tepeceuenus Jyuen.
VeTanoBHB HOMK TOUHO NPOTHB H300payKeHHs, Mbl CMOMKeM MOrdacHTh
BCE 3ePKAJ0 CPasy, efBa-elBa IOJABHHYB HOXK B CTOPOHY, Kak Obl
KOCHYBIINCH H300pazkeHHsl; CTObL Y30K B 5TOM MeCTe TYYOK ayuen

(puc. 3, 6).
Besikasi Apyrasi MOBepPXHOCTh A4CT HHYIO KapTHHy TEeHeH, H Tje
6bl Mbl HHM [OMeIlagH HOXK, BCS NTOBEPXHOCTL SepKaJja He TOoTracHeT
cpasy, NOTOMY, UTO OTpaiKeHHBIE HM JIy4H He CXOASITCA B ONHOM : A o
TOUYKE. 2 el

IlycTn y 3epkaga yraydJeHa cepeinHa, T. ¢. KpHBH3HA TaM 001b-
ie, M CiaefoBaTeqbHO, OTPAKEHHEe OT Hee JyuH TepecekaioTcs G-
e K 3epKaJgy, ueM Jyud, HAyIiHe OT KPaeBbX uYacTed. Toraa, xax
[I0KA34HO HA pHC. 3, 8, HOMK, 3aTEHHB JEBbI Kpail 3epkasa, 3aropo-
JMT ellle Jyud, OTPazKeHHbLIE OT TPaBOil MOJOBHHBI LEHTPAJNLHOIO
yruyGaenns, BLI3BAB TaM TeHb ceprioBuiHoi (opmer, Mnaue rosopd,
Mbl VBHAUM -yriyG/eHue B 3epkaje, Kak Obl OCBELIEHHOM KOCBIMH
JyuaMHu, NaJalolHMA B HANPABJIEHHH Ha Je3BHe HOMKa (B AaHHOM
cTydae CrnpaBa Haljleso).
Ecan 3epkaso MMeeT B cepeiune He yrayOJeHHe, a MeHbIUIYIO
KPUBH3HY, UeM Ha nepudepun, 1o KapTHia fymer obpaTHas: TEHb
GygeT NOABAATLCH CHAuaja cjeBa OT LeHTpa, T. e. Mbl YBHIHM B
cepeiiHe 3epKata Kak Gbl XOJMUK, OCBEIEeHHBIH KOCBHIMH JTydaMi, ™
HAYIIMMH ONATB-TAKH CUpaBa HaJeBo, T. e. B HANPABJICHUH Ha JIES-
BUE HOXKaA (pHC. 3, 2). _
TouHO TaK#Ke MBI JerKo O0HADYMKHUM H KOJbUEBOH BamlMK, KaHaB- ﬁ
Ky H BCSKYI0 HHYIO HEOJIHOPOAHOCTb IMOBEPXHOCTH. Tlocne mekoro- _
poro u..:_wumvﬁ.:mmxm MBI JIETKO Hay4HUMCH «YHTATBL®» 3TY TEHEeBYIO Kap-
THHY. :
Jlas yclexa HCOBITAHWS Halo HMETDh VCTOHUHBYIO YCTAHOBKY
(npu Manefiielt TpAcke Bce OyaeT MHIrath, H paGoTa cTaHeT TOYTH
HeB03MOKHOI). B KOMHATe J0MKHO ObiTh, 10 BO3MOXKHOCTH, TEMHO
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(HaZo XOpOWIO 3aKPBITH CO BCEX CTOPOH JaMmy) M, HaKoOHel, He
JIOJIKHO OBITH TOKOB BO3JAYXa, BLI3LIBAIOIIHX Npoberaioliue mepex
[J1a3aMH TEeHH, KOTOpble CHJBHO MeIaiorT.

TeHeEOe HCHLITAHNHE UpPe3BHIUANHO UYBCTBUTE/NBHO: caMble HesHA-
qUTeJbHbIE H3MEHeHHs (POPMEl TMOBEPXHOCTH, MPOHCXOAALINE HaATpPH-
Mep OT TemIoTbl PYKH, ceHuac ¥Ke 3aMeuaiTCd C ero IOMOUIBIO.
[MosroMy O4YeHb BaxXHO, UTOGH BO BpeMsl paboThl 3epKajo HMEJo To-
crosnylo Temmeparypy. Temnepartypa, BnpoueM, HEH30€KHO IOBBI-
maercs OT TPEHHS NMPHU MOJIHPOBKE; II03TOMY UYACTO HMPHUXOAMTCA 3a-
MeUuaTh, UTO MOBEPXHOCTb MeHsIeTCs B Hauaje MHCNbITAHHH, MOKa
3epKaJio elle He OCTHIIO.

OBjajles MeTOJOM TEHEBOrO MCNBITAHHA, MBI JIETKO TPHMEHHM
€ro K TOMY, 4TOObl «BBIIPABHTL» II0BEPXHOCTh 3epKasia. Kakosbl Gbl
HHM OLLIN HETOCTATKH IIOBEDXHOCTH, HX MOXKHO YCTPAHHUTL MpaBHJIb-
HBIM TIOJIMpOBafuHeM ([Js uero uHonga TpedyeTcs AOCTATOUHOE Tep-
nenne). Menss cnocof MOJHPOBKH B COOTBETCTBMH C TEHEBOI Kap-
THHOII, MBI GyJleM CJAeIHTh 3a H3MeHeHHeM TOBepXHOCTH, TOKa He I10-
JYYUM KaPTHHBI, H300paXKeHHOH Ha DHC. 3, a, T. €. TEHH ¢ TPAMBIM
Kpaewm, i COBEPUIEHHO DaBHOMEPHOro I0TACaHusT BCEro 3epKaJa, KOor-
Jla HOXK TIpHKAcaeTcss K caMOMy M300pajkeHHI0 CBeTSALIerocs OTBep-
CTHS.

UyBcTBHTEABHOCTL MeToga PyKo 3aBUCHT OT PALa YCJIOBHH H B
NMepByK0 ouepelb OT AHAMETPA CBETSLIErocs OTBEPCTHS («3Be3IEI®).
Uewm y3Ke OTBEpCTHE, TeM pe3ue TeHeBas KapTHia, TeM MeHbIIHE OT-
KJIOHCHHS NOBEPXHOCTH MOMKHO 3aMeTHTh. OHaKo Mpu OYeHb MajoM
OTBEPCTHHM OCBElleHHe CTAHOBHTCA HENOCTATOUHLIM, 4 APKOCTh CBe-
T4 — IPYroe BaxKHelHllee YCJAOBHe OTYETJIHBOCTH TEHEBOH KapTHHLL
Berxog M3 9TOro 3aTpyAHeHHs Obln Haliled H3BECTHBIM COBETCKHM
ontuxkoM JI. JI. MaxcyToBBEM, MPUMEHUBIIHM BMECTO KPYyIJoro OT-
BepeTHsl Y3KYIO LieJb, KOTOpPast MpH OJAUHAKOBOI IIHPHHE MPOIYCKALT
MpUMEPHO BO CTOIBKO Pa3 GoJiblile cBeTd, BO CKOJIBKO a3 ee JJHHA
GoJblile HaMeTpa OTBEPCTHsI «TOUKH». F3roToBJieHue miean HeTpya-
10 JIy4Ille BCEro MpoLapanaTh ee OCTPHIM Je3BHeM Ha mocepebpeH-
oM crekspiike, [Mlupuna ey J0/KHa GBITh 0,02—0,03 mam; pnu-
Ha — OKOJIO 3 M.

Ilpu HeBOJbIINX OTK/JIOHEHHSX OT C(EepHUUYecKOil MOBEPXHOCTH
aGeppaliy, T. e, PACCTOAHHA MEXKIy (POKycaMH pPasHBIX yacreil 3ep-
xaja He NPeBBINAT 1—2 MA, a MOTYT GbITh M MeHblle. TlosToMy
Pasno3HATL HCTHHHYIO KAapPTHHY TeHel MOXKHO TOMBKO B TOM CJayuae,
eCc/H HOZK MOMEIIEeH A0CTaTOUHO GJM3KO K IJIOCKOCTH H300paKeHHH;
ecu JKe 3HAUNTeJbHO VIAJAUTh ero oT (POKycd, TO MOMKET MOKa3aThb-
cH, UTO 3ePKajJo MIeATbHO CcpepHUCCKOe: TPAHHIA MOKET NpH 3TOM
oKa3aThCsd TPAMOMH, XoTsi OBl 3epkajo M 00/1a1al10 3aMETHLIMH OT-
KJIOHEHHSIMH OT chepuueckoit moBepxHocTH. Hexotopoe ympazkienne
GuicTpo MOMOXKeT paszobGparbest B 9ToM. OQHAKO HANO fCHO MOHATD,
4TO CAEJATh XOpolLlee 3ePKajo MOXKHO JIHIIb B TOM Ciaydae, KOTaa
paboralouiuii uayuuscs pasbuparecs B TeHeROH KapTHHE; Odogee
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TOI'0, «IOHATH TEHEBYK KapTHHY — 3HAUUT ¢/leaTh XOpOllee 3€p-
KaJio», Kak TOBOPHJ OCHOBATE]b TEJeCKONOCTPOeHHS B HAIlCH CTpaHe
A, A. UuxuH.

OcHOBHOH crocol HCMpaBJIeHHs MOBEPXHOCTH — n0A06paTh MOI-
XONAMYI0 AJHHY wTpuxa, HyXHO TBepAO NOMHHTb, YTO AJHHHBIMH
WITPUX YrAyO/aseT CPeJHIO uYacTh 3apkana (yBeqMUHBAeT ee KpH-
BH3HY), KOPOTKHH Ke, HAMPOTUB,— €ro’ Kpaesble uactd. Ho 310 mpa-
BHJIO MPHA0KHMO JIUIIL K NOJAPOBANBHUKY MOAXOJNANLCH TBepIOCTH,
Ha CAMIIKOM MATKOH CMOJI€ HUKAKMMH IITPHXaMH He NOOHUThCS Hpa-
BHJILHOH MOBepxHOCTH. Kpome TOrO, CHAMIIKOM MATKasg CMOJa, a Tak-
JKe M CAHIMIKOM AJHHHBIH IITPHX YacTO BH3BIBAIOT <«3aBaj», T. €.
YMEeHBIIAIOT KPUBH3HY IOBEPXHOCTH Ha Kpaw 3epkana. Kax mur oT-
MeuaeM, 3aBaJl — OUeHb BPEXHBIH HEeIOCTATOK, H €ro Hal0 BCIYECKH
ocreperatbed. OnHO H3 BaXKHEHIINX YCIOBHA LI H30eXKaHUS 3aBaa
COCTOMT B TOM, 4TOOB MOMUPOBAJBHMK W 3€PKAJI0 HMEIH B TOUHO-
CTH OJHHAKOBLIE NHAMETDHL.

Kax 6bl Hu Gblyia HenpaBuibHa (opMa IOBEPXHOCTH, B GOJBLIHH-
¢TBe cJyyaeB ee yaaercss BLIpaBHTh. Ho HHODAa MOMagaioTes
«ynpaAMBIe» 3epKajia, He NMOAJAIOUIMecs HHKaKMM YCHIHAM. B Takux
cayuasix MHOTHA, KaK 3TO HH J0OCAAHO, MPUXOAUTCS BO3BPaIlaThCs
K TOHKOH wmau(OBKe, 4TO, pa3yMeercs, BhI3bIBaeT OOJBIIYIO TOTEPIO
speMend. MoXHO 1 NPOJIOJIKATE TMOJTHPOBKY «I0 MOOEIHOrO KOHLA»,
NMPUMEHHB TAK HA3LIBAEMYIO De3Ky MMOMHPOBa/bHUKA WJIH OCTOPOXK-
noe cockabauBaHHe TOHKOTO CJOS CMOJIBI C TeX MECT, KOTOpble HPH-
XONsATCSA TPOTHB YrayGJaeHHs 3epKaja, HalpuMep C CepelHHBI, ecaH
CpejlHss 4acTh 3epKaJja CAHIIKOM yray6seHa. CKoGaHTL WM Haape-
3aTh Jyullle BCEro Jie3BHeM fjs GesonacHoll GPUTBHL; pasyMeercd,
rnocJe 3TOro I0JMPOBAJbHHK HOJKeH GHITh THIATeJBHO OOGMHIT OT
cOCKOBAEHHOR CMOJBL. DTOT mpHeM [eflcTBYyeT OueHb GLICTPO; MO3TO-
My HaJ0 uallle KOHTPOJHPOBATh IIOBEPXHOCTb, HHAUE JIETKO Ha Me-
cte yrayGaenus chenats Oyrop, H o6paTHo.

Pasymeercs, pacCyuTHIBATE NPH 3TOM Cpasy Ha TOJAYYeHHe mpd-
BHJIBHOH TIOBEDXHOCTH HeJb3sd: OOBUHO BO3HHKAET MHOTO MeJNKHX
nepopHocTell. Ho oHH He cTpaluHel, ecan 061mas GpopMa N0BepPXHOCTH
yayulmIack; uepes 1—2 uaca IOJHPOBKH OHH OOLIYHO HCHUE3aIOT,
ec/M TIOJUPOBAJBHUKY ONATh NMpHAaHa HOPMAJbHAS IIOBEPXHOCTD T1Y-
TeM pa3MATUeHHd B ropgueil Boje M HakJaIbBaHHUA 3epKaa.

TlocseqHee KOMHATHOE MCINBITAHHE MBL NPOH3BeJeM ONATh-TAKH
10 HCKYCCTBEHHOH 3Besfle. HyxHo To/bKO, uTOOB OHAa OblIa Kak
MOJKHO MeHbIIe, 0 Bo3MoxkHOcTH, He Gosee 0,02—0,03 mau. IIpoute
BCEr0 BOCHOJMB30BATBHCS OJHMM M3 MeJbualfililux OTBEPCTHil, KOTOPHIE
BO MHOMKECTBE HMEIOTCH BCErga B CTaHHOJe; HapOuHo e cAeaaTh
ABIPOUKY TaKoro pasmepa Tpyamo. Mcrounmk cBera XOJKeH OBITh
KaK MOMKHO sIpye; TOZMTCS BOJIOCOK 3JIEKTPHYECKOH JAMIIOYKH, HO
[P 3TOM HY#HO MOMHHTH TO, YTO IOBOPHJOCH Bblllle 00 OCBELleHHH
OTBEPCTHSA, BOJOCOK MOMKET HE «3al0jHHTL» CBETOM BCEro OTBEp-
cTuA, ecal JyuH IpeaBapHTesnbHo He cofpanb aunsoil. Ilpn orcyr-
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CTBHH JIMH3bl [PH/eTCH NOXKepPTBOBAThL APKOCTHIO, MOCTaBHE MEsK-
Iy JIAMIIOUKOII I OTBEPCTHEM MaTOBOE CTEK/IO.

PaccmarpuBasi Taxkylo MaJeHLKYI0 HCKYCCTBEHHYIO 3Be3ly B
cuspHbli  okymaap (20-30-xpaTHelil), MBI JOMKHB YBHIETb COBEp-
[IEHHO IPaBHJbHLIN KPOWIEUHBIH KpYyKouek 6e3 BCAKOTO CHAHHSA BO-
KDPYT, HO OOBEAEHHBI HECKOJIBKUMH OieAHbIMH Koabmamu, [Ipa ma-
JelllleM CIBHTe C TOUHOH YCTAaHOBKHM Ha (hoKyc M3oOpameHHe OGyrer
paclUpATbCH B KPYKOK, COCTOALIHI W3 KOHIEHTPHUECKHX KOJIEI;
BHJ 39TOTO KPYXAKa J0M:KeH OLITh COBEPIIEHHO OIHHAKOB IPH 00OHX
MOJOKEHHAX 0KyJadpa (BHepeln M N03akdu TOUHOH ycranoBkH). Ko-
HEYHO, TaKoe HCCae0Bante TPYLHO MPOH3BECTH, NPOCTO JAepiKa OKY-
JAp B PYKe; HYXKHO OyIeT YCTPOUTL /s HEro NoJBHIKHYIO TMOACTa-
BOUKY, T03BOJAIONLYIO NPOH3BOJUTL BCE HYIKHbIE IepelBHMKeHns
(B CTOpPOHBI, BBEPX — BHU3 U Blepen — Hasan).

Ecin yaanock H0CTHUR TAKOTO PE3YJbTATA, MOMKHO CUHTAThH Pd-
00Ty 3aKOHYeHHOM: 3epkaJjo OyleT paBoTaTh OUYEHh XOPOIIO.

Yacro GbiBaer, uTo H300pAKEHHE WHCKYCCTBEHHOH 3Be3/Ikl pac-
MALIBAETCA TO KpasiM TPH NPHABUICAHMH OKyJSpa, UTO YKA3BIBAET,
KdK MBI 3HaeM, Ha MEeHbUIYI0 KPHBHU3HY (GoJbllee (oKycHOE pac-
CTOSIHHE) KpaeBbIX uacTed 3epkaqa. B arom ©OBYHO GhIBaerT BHHO-
BAT 3aBaJjl, OCTABIIUICA He3aMeUeHHLIM paHblue. Ecan 3akpeiBadue
V3KOrO Kpas (He Gojee 5 mm) yHHUTOZAeT Ae(exT, TO IPOILe BCEro
NPH YCTPOHCTBe TesNecKoma HMeTh 3TO B BHAY, NPUJIAAHB K 3epKanay
anapparMy, 3aKpLIBAILLYIO 3aBaJCHHBIH Kpali; 3TO XOTH ¥ BHI3OBET
yYMeHblICHHe [IeHCTBYIOLLIErO OTBEPCTHS H, CJAeJOBATENBHO, KpOMe
HEKOTODOH MOTEePH CBETa, elle M YMEeHLUIEHHe Pa3peuiatomlel CHJIb,
HO 3aT0 Pe3Ko YJAVUIINUT KauyecTBO H300paxeHHs.

OnucaHHbil BRIIE XO4 PABGOTHI TILATEILHO H MHOTOKPATHO NPO-
BepeH HaMM ¢ Hayaja [0 KOHIla; HO3TOMY Mbl YBCPEHLI, 4To 4HTa-
TeNb, Jame M He HMesT HHOTO MOCOOHA, KpoMe 3TOH HHCTPYKIUH,
CMOXKET TIPH A0CTATOYHOM JKeJTaHHH H HacTOHYHBOCTH H3TOTOBHTEL
OTJIHUHOE HeBOoJbLIoe 3ePKAaI0 AJfA TeJecKomna.

H3T'OTOBJIEHHE
BCIIOMOTATEJIbBHOTI'O MJOCKOI'0O 3EPKAJIBLA

B pedaexrope cucremsl Hoiotona (eM. puc. 1) xodyc Jaydei, oT-
paKeHHLIX TJIaBHLIM 3eDKajoM, BLIBOJHTCS B OOKOBOe OTBEpCTHE
TpyOBl A/ paccMATPUBAHHA W/H (poTorpadpupoBaHHs U300paxkKeHHs .
s 3T0ro Cay:RUT BCIOMOTaTebHOe MaJeHbKOe IMJIOCKOe 3epKaJb-
lie, MOCTARJGEHHOE HAKMIOHHO K ONTHUeckOil ot Tedeckorna. ITpume-
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© HAETCHA TaKiKe M NPAMOYroJbHag NpusMa MOJHOro BHYTPEHHEro oOT-

paxenHs., OJHAKO H3TOTOBHTh €e HECPABHEHHO TPYAHEE, UeM I/10-
CXOe 3epKaJjblle, HMelolllee Bcero ojAHY paGouyw NMOBEPXHOCTh U HE
Tpedyloliee, K TOMY ¥Ke, [Jad CBOEro H3TOTOBJIEHHSI OCOGEHHO XOpPO-
mwero crexksad. Kpome Toro, mpusma, 1o CaMOMYy CYLIeCTBY Jeqa,
MEHee BLIDOJHA, TaK KaK MOXKET BHECTH B H300paKEeHHe HEI0CTAT-
KH, OT KOTOPLIX CBOGOMHEI 3epKaJjia.

Hy:xHo uMeTh B BUHAY, YTO KauecTBO MJOCKOTO 3epKajblia Hi-
CKOJILKO HE MEHEee BayKHO, UeM KAyeCTBO TVIABHOTO BOTHYTOrO 3€p-
Kana teseckona. B caMowm jene, Bce JyuH, co6paHHble TJIaBHLEIM 3ep-
KaJIOM, JOJIZKHbl OTPa3HThCS IJIOCKHM, H, €CJAH ero MOBEPXHOCTD
HMEeT KaKylo-Ju60 KPHBH3HY HJH HENpaBHJALHOCTH, PE3YAbTAT I10-
JYUMTCH Takoil ke, Kak ecau Gbl caMo IJaBHOe 3epKaJlio obaangaso
COOTBETCTBYIOIIUM JAe(heKTOM.

HafiTn roToBuIil KyCOK TOUHO TJIOCKOIO 3€PKAJbHOIO CTEK/a
NPaKTHUECKH HeBO3MOKHO. [loTOMY TIPHAETCS H3TOTaBAHBAThH
N/1I0CKOe 3epKaliblle CBOHMH CHJaMu. JI100uTedb, KOTOPHI yiKe
CUpPABHJICS C H3rOTOBJEHMeM IJIaBHOTO 3epKaja, MOMKeT H 3/ech
PACCYUMTBIBATL Ha MOJIHBI yCHex.

Kpome TouHOCTH NMOBEPXHOCTH IJIOCKOIO 3epKajiblia, HMEIOT 3Ha-
yeHue ero pasmepsl u QopMa (ouepranus Kpaes). Pasmepsr 10.kK-
HHl GBITH TAK PACCUATAHLL, YTOGH HAUJAYYIIUM 06pPa30M COOTBETCTBO-
BAThH TJIABHOMY 3EpKay.

TexHHKA H3TOTOBJEHHS IIJIOCKOTO 3€PKajga B OAHOM OTHOLIEHHH
PE3KO OTJIHYAETCsl OT TEXHHUKH M3TOTOBJECHHS BOTHYTOTO chepHyecKo-
ro sepkaja. IIpu H3TOTOBJEHHH BOTHYTOrO 3epKaja HaM TIPUXOIH-
JIOCH 3a060THTBCS JIMIUL O TOM, UTOOK OHO OBLJIO CEepHUecKHM, T. €,
BO BCEX CBOMX 4acTdxX MMeso OJHHAKORVIO KPHBHM3HY, caMad XKe RBe-
JHUHHA KPUBH3HBL HAC MHTEpPEcOBaja MaJjio; BCIOMHHM, 4TO, Olpe-
Jesa CTPeNKy KPHBUSHLI, MLl MOIVIH YAOBJETBOPHTBLLH TOUHOCTHIO
o 0,05 mm. ,

| Ipyroe jaeno — MJIOCKOCTh: OT Hee Tpelyercs, 4TOOB OHA BOOO-
lile He MMeja KPHBU3HEL, BEPHEE, NONYCTHMAd [/ Hee KPHBHU3HA He
JIOJIZKHA TIPEBHIIATEL J0MYCcKa, KOTOPHI He MOXKET TpPEeBOCXOLHTH
0,00007 mm. Hpyrumum ciooBaMu, npu o0paboTKe TI0CKOH TOBEpX-
HOCTH Tpedyercst He TOJNbLKO H30exaTh MeCTHBIX OLIMGOK, MPeBOCXo-
astax 0,00007 aa, Ho w obimias GopMa NOBEPXHOCTH A0JKHA OBITh
BBIJEPIKAHA C TOIl ¥Ke TOYHOCTBIO, mMpeBocxoisiel mourn B 1000 pas
Ty, KOTOPYI0 Mbl TPEGOBalIHM OT NMOBEPXHOCTH BOTHYTOTO 3€pKaJa.
K sromy Hano enge A0GaBHTb, YTO [JIOCKAA MOBEPXHOCTL TOpPAsLo
MeHee ycToiunBa B xoge 00paGoTKH, ueM BOTHyTas cbepHyeckas;
5T0, BHPOYEM, SIBCTBYET yie M3 ckasanHoro. OnHako, HeCMOTpPS Ha
5TH TPYAHOCTH, TIPH BHUMATENBLHOCTH M TEPIEHHH H3TOTOBHThL He-
GONBLIOE 3EPKAJO € TOYHO TJIOCKOH MOBEPXHOCTHIO — A@J0 He TO/b-
KO BIIOJIHE BO3MOMKHOE, HO Aaske W He Tpelyioulee 0COGBIX YCHIHUIL

1. @opma u pasmepst naockoeo 3epxassvya. Haunyumue pesyiin-
TATLI MOJY4aloTcs TOTJA, KOrjga MJO0CKOe 3epKaJblle, Ccrosliee Ha
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MyTH Jiydeil IO yriom B 45° K ONTHYECKOH OCH, MPOEKTHPYETCs Ha
rJ1aBHOE 3€pKajo KPyXKKoM. [ia 3TOr0 eMy HAAo MPHAATL SJJIHI-
THYECKHE OYePTaHHsA C OTHOLIEHHeM ocell aJjunuica, pasasiM 1:) 2, n
COOTBETCTBEHHO CKOCHMTB €ro Kpas, Takoe sepxainbue umeer (Gopmy
JIOMTHKA, OTPE3aHHOr0 OT UMJHHAPA Mox yraoM B 45°. OpHako H3-
FOTOBJIEHHE TAKOTO 3epKasblla AJf HAaUuMHAKOUIEro 3aTPYAHHTENBHO.
[losToMy Ha nmepemiX mopax mpHIETCH YAOBAETBOPHTBCS KPYIIBIM
3epKaJbleM, H3TOTOBHTL KOTOpDOe HecpaBHeHHO mpoute, Ho, nocras-
JIeHHOE 10X yraoM B 45° oHO, KOHeUHO, GYAeT MPOEKTHPOBAThbCH HA
r1aBHOE 3epKaso B BHJAe 3JIMICA K, KpOMe TOro, 6yier no6aBouno

Puc. 4. Onpepenenne pasMepor MNJOCKOTO MaJoro
sepranbla juasg pediekropa cucrems! Heiotomna
AB — rnapuoe Boruyroe 3epKamno; raasHelll QoKyc ero ®
Touke F ma onruuecko#t ocu CF, DD’ — none 3peHHA B
oxansholt macckoeTn. Mamasm ook IJIOCKOro  gepxajblia
AOIKHA OLITh panHa A'B’, a me ab, Tak Kax Node 3peHHs
He touxa F, a Kpykox c nonepeyHuxom DD’

34CJIOHATL YacTh Jyuell. Brpouem, sTo nomosHHTEIBHOE 3KPAaHHUpO-
BaHHe CTOJb MaJIO, YTO O HeM MOXKHO He GecHoKOHThC,

Ouensb uacto npu pacuere PasMepoB IJIOCKOTO 3epKaJblia geja-
10T CJIEeAYIOIYI0 OWHOKY (pHc. 4): NPHHHMAIOT BO BHHMAHHE TOJb-
KO KOHYC JIyueil, HMEIOWIH{ CBOMM OCHOBAHHEM IJaBHOE 3epxasno, a
BEPIIMHONA — TOUKY IVIABHOTO (JOKYCa Ha ONTHYECKOI ocH, T. e. He-
Ja10T ILIOCKOe 3epKafble CTOMb MAaJblM, YTO OHO MOKET IeJHKOM
IEPEXBATHTL JIYUH TOJNBKO OT OAHOH TOUKH, jexkaumlel kKax pas Ha
ONTHYECKOH OCH TPyOR. MHBLIMH cjoBaMH, ruasHOe 3epxano npu
STOM HCHOMB3YETCA LEJMKOM JHIIL NPH PaCCMAaTPHBAHHH OJHOM
3BE3/lbl, NPUBEJICHHON TOUHO B LEHTP mOoJA 3peHHs. Bce ocraibHoe
foJie 3pCHUsT TOJYUaeT JIMIMIb YacTb Jydelt H TeM MEHBIIYIO, yem
Ad/IbIIE 3Besfa HAXOAMTCS OT LEHTPa IOJIs 3PeHHS. DTO BpeaHOe
(«BHHBeTHPYIOMEE>) AefiCTBHE CIMUIKOM MAJOTO TIOCKOTO 3€pKaJib-
114 He TOJIBKO NMPHBOJNT K [IOTEpE CBeTa Ha KPal 11015, HO, YTO elile
XYHE, CIJIBHO CHHIKAET BIAJH OT LEHTPA IO 3DEHHS Daspewiaro-
U1yi0 CHIY, T. €. CIOCOGHOCTE HHCTPYMEHTA IIOKa3LIBATL JETaJi Ha-
6J1101aeMOT0  CBETHJIA, HATIDHMEp MeJKHe noapobuocTH Ha JlyHe u
fijlaHeTax, pasie/nenne TecHBIX nap ssesn u np. Kopoye rosops, Jyu-
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me chenaTh IJ0CKOe 3epKaJblle CAHIIKOM GOMLIINM, YeM CIHIIKOM
MaJIbIM. 5

Kak BunHo 3 puc. 4, sepKaJjblle HOMKHO OBITH TaKOH Be/HYl-
Hbl, 4T00Bl TepexBaTHTh JyuH, 00pasyloliide YCEUCHHBIH KOHyC, OC-
HOBAHHEM KOTOPOTO SBJISETCS IVlaBHOE 3ePKajio, a yCeueHHas Bep-
[IMHA COCTaBJseT MakCHMaJjbHOe osie 3peHns. TakuM o6pasoM, Ml
IOJJKHBl cHauaJjia 3a1aThcs ONpefeseHHbIM IONEePeUHHKOM 10N 3pe-
HHs, 4 TDOTOM IO HEMY pacCuHTaTb LA JAHHOTO TeJecKona MHHH-
MaJbHBIT pasMep mJaoCKoro sepxasbua. He BXois szeck B :o.hwom,_.
HOCTH, JANHM TPHGIHKeHHYI0 (OpMyay M pacuera (Kegarouiuii
BBIBELET €e CaM, fI0Jab3ysich pHe. 4):

£ el k :um d) ,

rme b — nnMHA MaJoH OCH SJIHITHUECKOro 3epkanblia, D — ana-
MeTp T/aBHOTO BOTHYTOTO 3epkana, [ — QoKycHoe pacCTosHUC
rIaBHOTO 3epKana, d— NONMEepeuHuK (JMHelHblil) MOMA 3pennd,
f— mocTOANHAS BeJHUHHA, paBHag CyMMe pacCTOfAHHA OT LeHTpa
sepKanblia 10 TjaBHOro (oKyca, [MHPHHBEL 3a30pa MexIy TIaBHLIM
sepkasoM # TPyGoOfl !, TOMIMHE CTeHKH TPyOBl M, HaKOHEI, mwa\.
CTOSIHNS, HA KOTOPOE JKeJiaTelbHO BEIBECTH BOOK na3ofpaxente 13
Tpy6GH Hapyxy. Ecau HcxoIuTh He H3 JUHEHHOTO, 2 YIJI0BOTO :W_
nepeuHHKa MOJs 3peHHs, To Beauumna d Gyner, oammxbxo_mwmw_ 3
IOIIEPEURNKY NOJIsl 3PEHHsI B IPajycaX, YMHOKEHHOMY Ha s . Ha-
KOHell, ecIH MLl HMeeM Jen0 He ¢ SJJIHNTHYECKHM, a ¢ KPYIibiM
sepKaJsiblleM, TO AJs pacuera ero Auamerpa (04eBHIHO, paBHOro
GOBLIOH OCH BJIJIMNTHUECKOrO 3epKalbla) Halo Beamuuny b ywm-
HOMKHTb Ha a\wurﬁ. ,

TIponssesieM pacer KPYroro 3epKasbud Js TEJECKOna ¢ riae-
ueIM 3epkasoM D =150 mam, F=1500 mm, d=1° (aBa YLJIOBBIX mo-
nepeunnka Cosnua unu JIyue), k=75+13+104+20=118 su:

Goov
118 ?mo —%57.3

=~ 35 mm.

Kpyraoce 3epkajblle MOJMKHO, CJAEIOBATENbHO, HMETH AHAMETP
B 35X 1,41=50 mm. .

3aMeTHM B 3aKJI0ueHMe, uTo C JOCTATOYHOIl TOUYHOCTBHIO ONpeae-
JHUTh pasMepbl [HAaTOHAJLHOTO 3€pKajblia MOXKHO H rpapuueckH,

! Dra peANUNEA, KOHEUHO, OTpeLesseTcs XKelaeMbIM [10JIeM 3peHust; ecsl Mpi-

HaTh erc B 1°, TO muamerp TPyGH s HAIIETO mm_umm%mo%oamﬁm: NPEBOCXOHTh
5

E.Mmzm%QmmmEdwm_ummmmmm.?_m:vEmnoz:mwm?s Amqyw

’
cocTaBHTh 13 ma.
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THIATEJBbHO BBIMEDTHB CXEMY XOJa Jyuell B YMeHbUIEHHOM MacliTade
(1:3 unu 1:4).

2. Marepuaa. Ecau yaacrca nocrtaTh xopoliee 3epKaJbHOe CTeK-
70 (pH MasbiX pasMepax IHATOHAJLHOTO 3CPKAJbLA HE HATO
rHATbCSA 34 0O0JIbIIOH TOJNIIHHON, HO OHO M He JIOJMKHO ObITh TOHBILEC
5 MM, TAK Kak MHaye Gyjer THYTBCSA 1101 JelicTBHeM coGCTBEHHOTO
Beca H npH 0GpaGoTKe), TO 3ajava CHABHO YIPOCTHTCA: HYXKHYIO
HaM TOYHO TVIOCKYK) MOBEPXHOCTH MbI CMOYKEM [OJYYHTh TPH CpaB-
HHTEJLHO HeDOJILUION 3aTpaTe BPEMEHH, HAYAB HENOCPEICTBEHHO C
MOJMMPOBKA (CM. HHXKe, cTp. 32).

B Tom ciyuae, ecam crekno mpu npobe NPH NOMOLLH HHTEP pe-
PEHUHOHHBIX 110J10C  (cM. c¢Tp. 32) He OOHAPYKHT OTKJIOHEHHII
OT IJIOCKOCTH, NPERBIIAIOMNY 2-—3 TOJOCH, MBI CMOMKeM O060ii-
THeh Ge3 wingoskn, B npotushoM cayuae (c KOTOPBLIM, K COXKaJe-
HHIO, NMPHXOLHUTCS BCTPEUATHCS 4Halle), MPHUIETCS IJAA JOCTHMKEHHS
[JIOCKOH II0BeDXHOCTH CHAayaja oTmandoBath CTEKJIO, a I[IOTOM
TI0JIHPOBATL €ro.

Bosbuioe snauenne mveer elle H 0IHOPOAHOCTH CTEKAA: MIIOXO
OTOXZKCHHOE HJTH TJIOXO BBIMEIIAHHOE NPH BaPKe CTEKJAO MOMKET He-
MPaBUIBHO IIOKOPOGHTLCA TPH 06paboTKe MM HCKPHBUThCS npu
KoneGaHuaX TeMmepaTyphl.

HarotoBuTh CTEKNAHHEBI KPymOK Herpyiano, Ero MOKHO npo-

CTO BBILINGOBATH. [l 5TOr0 HYXKHO, 00JOMAB CTEKJIO IHILLAMH
AJdsl NPHAAHHSA eMy NPUOJH3HTENLHO KPYIVIBIX OYEPTAHHH, BKJIECHTH
€r0 pa3orperoif CMOJOH (syyie CiaB U3 PaBHLIX yacTell Kauudoam
H. [IUEJUHOTO BOCKA) B PACHHIEHHYIO IION€peK LHIHHIAPHUECKYIO
ACPEBSLIKY COOTBETCTBEHHOIrO aHaMeTpa (MOXKHO TOLOGpPaTh M0I-
XOAAUWYI0 CKaJIKy) W COWANDOBAThH BHILAIOUWIEECS CO BCEX CTOPOH
JIMIIHEE CTEKJIO IIPH TMOMOIIH KOPGOPYHIA Ha KyCKe TOJCTOTO CTEK-
Jaa. Jlyuuie, 0fHaKO, BBIPe3aTh KPYKKH NPH HOMOIIH 3KeJIe3HOf 11
MenHOH TpyGku. TpyGka no/KHA HMeTh BHYTPEHHHI IHaMeTp He-
CKOJIBKO OOJIbLINH, YeM HeOGXOIHMBIH IHAMETpP KPYIKKA, a TOJLLH-
HY CTeHOK — okoJa0 1 mm. OHa gosKua GoiTh CHaG¥KeHa 10 KPaio
KOCBHIMH HaceukaMH B 3—4 mum rayGUHOH, KOTOpBIE JIETKO CAENaTh
HanmuJIbHUKOM. Takoil TpyGKoil MOKHO CBePJIHThL CTEKJIO NPH NOMOLILH
Kalniel H3 KapOGopyHAa uau Haxjaka cpegHell kpynsoctd, Koneu-
HO, JIy4I¢ BCero BOCIOJIb30BATHCA BEPTHKAJNBHBIM CBEPJIHILHBEIM
CTaHKOM, HO MOXKHO BMECTO HEro cjleaaTh IeDeBIHHBIH CTAHOUEK B
sune Gykebl I1 ¢ nepeknamuuoii. Ilponyerus TpyGKy CKBO3S oTBEp-
CTHS B BepXYIIKe H NepPeK/ajnHe, MOKHO BPallaTh ee NMPH TIOMOILH
«ayuka» (GeueBka M ruGKHil npyT). Bripeska kpyixka M3 3epKaib-
HOTO CTeKJda 3aHMMaer oT & Ao 30 MHL., CMOTPS MO TOJIIIHHE CTEK/A
H B 3aBHCHMOCTH OT oGopyaosanus. UTo6e Ha Kpaio KpyXKKa He Mo-
JIYUHJIOCh BBIKOJIOK, Ha o0e NOBEPXHOCTH 3arOTOBKH C/elyeT Ha-
KJeNTh (CraBoM KaHH(OMH H BOCKA) OOBLIKHOBEHHOE OKOHHOE CTeK-
J10. Jlas M3roTomnenust sepkasibiia HaM NOTPeGYeTca TPH CTEKJSH-
HBIX KDYIKKa.
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3. Hlaugposka. Hanayumnii cnoco6 padoTsl TaKos. Tpu DEEMH
KOBHIX CTEKJSHHBIX Kpy#kKKa (HasoBeM HX Ne 1,2 u mv?ﬁ:o_zmwmo m@me.
A oBBIBAOTCA ONMH K JPYroMy TakiM om@mwoz. b | Ea:%wm_
cs cepxy Ne'2, sarem Ne 2 wHdyercss CBEPXY Ne 3, m HaxKo ;
Ne 3 mudyerca cgepxy Ne 1. Ilo oxoHUaHAH STOTO IHKIA (B mmﬁo
n0fi KOMOHHAIIMH MHHYT 10 TATh) BCe HAUMHAETCS CHOBA, H quxbo-
OKOHUAHHS TOHKOI waHdoBkH. Hurartennb, yKe NpakTHICCKH ww -
bl ¢ WH(OBKOH BOTHYTOTO 3epKajia, JErko MOHMET, uTo Ip s
KOil Tpoleaype ‘Bce TPH CTEK/a AOJHHBI CTATh MJIOCKHME (KoHed v,
eeau WIHGOBKA Kakaofl mapnl MPONO/KAETCs OXHHAaKOBO VMM%_,MQ,.
MOTOMY uTO TpHOOperaeMas IOBEPXHOCTBIO KamKAOoro quw e o

e aBepxy) JHKBHAHPYeTCA IOCHIe \
[HVTOCTH (KOria OH HaBepxy)

9&;@ H(poBaTHC TaKoe JKe BPEMA CBEPXY APYTHM xvﬁﬂ%ﬁmam-
" Cama maud)oBKa NPOM3BOAHMTCA TaK e, KaK H :@smwx%,\hmwmo ;
. e, TPAMBIMH INTPHXaMM TPH)
yiil BOTHYTOTO 3epkanaa, T IITpEX
“\Hl_\m nwmzm%m“ pasymeercs, HeT HHKaKOH HYyHIbl _:E:,_ﬂ%%wow
KpYMHBI HazlaK, a MOXKHO HauHHATbL Cpasy cC _:maxzx:uomxohw
CuIIKOM MaJeHbKHe KPYKKM OuUeHb %w.mu,m_o Ehm_W%Mm_ﬂ?._n%os_m
e pHenHO VioOHee paforaTh CHIAMA,
pokpyr croia. Hecpa 3 I
cHMe 15 TOBOpauuBaHUT
KaKoe-1H60 UpucrocobieH S
Taas J0LIeYKa, yAepHHBAE)
ka. Lomgurcsi, HampuMmep, KpPY g
KaMH. [loBopauHBas ee B 3
3anus N0 CTONY TPeMs IIaHKa 3 Nawadi i
: i Ha HeBoNLILOoil Yroj JieBOM PYKOH,
UM Ha Heil KPYXKKOM / | Epgs
pyKofl ABUTAIOT BEPXHUH KPYKOK, MOBOpaiiBas ero B TO e BpPEl
T1aJIbIAMH.
WBOINOJOXKHOM HAMpaBJeHHn 11 Ly
: Ew%MmEmm «nopiuay WANGOBKH 3aHHMaeT, KaK CKa3aHo, zﬁww
6 0JI0FKHTD 3,
: Ja HaJo OOMEITh, BepXHee II
M#Th, TTocae yero ofa crexsaa H | b
diKHee OTJIOKHTL B CTOPOHY, a TpeThe B3sITh B mmawﬁmm Bepx
UroGel He COMThCS, HA CTeKaIax HaJo cledaTb METKH. S
[ToHSITHO, PYUEK K CTEKJIAHHBIM xwu\%xmgmﬂwmw,wmwxwohw;mmmzrs_
10JIb30BATECH KYCKOM IIj : J
S ( lenasgercs 3a CTeKJo.
§ ; KA OOLIKHOBEHHO XOPONIO LEeMNJ
e e TeXH OT TIJIOCKOCTH
Ka cTekna ele Jaj
[lepppie cTagun mWaH(GOBKH, 110 _ g
i ,@SJA 3ae1aTh, MOXHO TMpOAeTaTh AepKa KPYKKH TPOCTO >

e 0 [i TOBEPX-
k Ec/ut KPY:KKH CJIUIIKOM Majibl, TO A00HTHCH awmmmaqmmma wm_%mq
HOCTH OUYeHb TPYAHO, HA Kpasgx MOUTH nenzbexen CHIDb S m:m,-

Be/enCTBHE «ONPOKMIHIBAHHA» CTEKja TpPU ABHKEHHH mwoahofmm:m
tm.p. Hauvenpmnit guamerp oyier 40—50 ma. b@am, :%z wz,wm»m_m
MEHBIIHY CTEKOJ MOMKHO NOCTYIUTEH CJAEAYIOUIHM % Emm Bty
H:E Kpy’KKa CTeK/aa ANaMeTpoM Ha 20—30 a@ws_wowwﬁmoz g

i ATeM [pPOCBepIH 7

LI gMaMerp depkasblad, Mbl 34 _ St

mwmawﬂ\rmmnxoﬂ‘q KDPYroBOMy eqo0Ky [OUTH HaCKBOSb nwunwww%xz
é QKO “ NHGOBKH U TOJHPOBKA MBL |

seprassna, [lo oxoHuaHHH 11 | , BRREN

Eumaxom ‘10 KOHI@ ¥ OTOPOCHM HEHYZKHOC wm:m@v \mm%%oﬁmm,wwmmma.

10, Ha KOTOPOM, B€POSTHO, 0GpasoBaics IPH mOmmo gt

W,m,mﬁoeu GBI, MOYKHO CAeJdaTh ropasjio mpole, AMEHAD,
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_,._. ..
m.wwmwo.m ‘3epKaiiblle HECKOMBKO OoJblIero pasMepd, uyem HYIKHO
oaw:u:rm% NMm HETO CPE/HIOI0 YacThb, OTGPOCHB Kpasd. % no%mhwmwa_,
ol ol oanMM%o NpH peske KOPOOHTCH; MOITOMY, Kak Obl xoroEm

J J BaH KPYIKOK, BbIpe3aH
ommm_mﬁ,om :mz@mﬂohmomw » BbIpe3aHHas W3 HEro 4acth BCe PAaBHO
JH(OBKA BeIeTcsT B OC
‘ TaJLHO )
S B e M COBEpPIICHHO TaK Ke, KaK U B
e Sl ; HYKHO TOJBKO MpH Jepexoige K Gojee
e : PTY HaxAaxka oco0eHHO TIATEJNLHO CJASIHThL 3a c
wﬁﬁwm Bl HE OCTaBaJOCh HHKAKHX LApaTuH o v
. lloauposka npousso .
JHUTCH OBBIUHBI] , I
e T GIUHBIM CIIOCOOOM, Ha CMOJSHOM
i bKHe JIHCKH yJoGHee NOJHPOBATL CBEPXY
e m.m % BAJLHHK HA KPYXKKe 13 TOJNCTOTO CTEKAA WJlH mEMm,
S mzamﬁgmmmox npolKe MOAXOAALIET0 pasMepa @m.nm;:
iy Qotom%%omwmmﬂmmmo %mwzmg MOJINPOBA/JIBHIKA MAJeHb-
KOJ e lloauposars nHe :
s ool 1 > Hallo Bce TPH K
xomqwmwmmmp KaK Mbl ceHuac YBHIMM, BCe OHH OYAyT wiﬁmwﬁmm
e wmmwmmwwwwmﬁﬁmgmm 2—3yaca NOBEPXHOCTL KPYKKOB unw@
MOMHO Oy/1eT NPHCTYIIHT I §
, <0 -
hmamm NOBEPXHOCTH (K (Hrypusainu) it
“CJIH | ) .
it qw MM%%% %nwnmm_um%mm&m 0Ka3aJoCh XOpoulee 3epKajbHoe
] E] g\ 8 :
e R 10 C TIOMHPOBKH, MBI 4epes Takoll cpok, Be-
qu yieM yXKe NPUGIHKATLCH K LeJH ,
JsT KO :
AOCTONLAYCNCA THTEpHEDSHIMORTHM HOCOGoN, Hiupors Kpmetme.
_ HIHOHHBIM CITIOCO00M ,

o , . M, IHPOKO MpUMeHse-
wama w%wnowww:@mohoamm MEJIKHX H CDEIHHX o_mqm:m_nmxx whm,_,m.n%
eI s CHOBaH Ha Hab/ojeHUH HHTEP(EpeHLHOHHBIX nosoc,
o m@m NPHKJIAABIBAHHN OLHOH K ADYro# :,oax_womm,.:mzm

e Ammwmmmn.uz%momwm_mmmaxmmmn% 3/leCb Ha TEOPETHYECKOH CTOPOHE

€H MOTYT 00paTHTLCS K JI06 |

s : n1000MY yueGHHKY Of1-

M._ESW*N:MMNMMN?M_%”W%OHWO TOM, UTO HeoOXOAUMO /s pPaGoTh WQE

; e CTeKJo Ha JApyroe ra TOCK(

CTeKJIO, TO, paccMarpuBa s ome e

Basg MX Ha TeMHOM (oHe n
JOM CBETe, MBI YBHIHM P B S e
anyIKHble I10J0CLI, KOTO o]
weHHO npaMbeiMu. Ecan {HO o tre
. B CTeKJa COBEPLIEHHO YHCT ,

et bl M HHYTO, CJIEI0-

i wwworwm szMma HM CONPUKOCHYTBHCS OYEHBL TECHO, MEI w,mmhmg

0 o OCHl OYAYT Ha HAlUMX TAasax PacUlupaThes H YMeHb-

e nqmmﬂwn.mm, 0Ka He OCTaHeTCH JIHIbL OJHa 110/0ca E,mw:,zom__.

cehes mmxoﬂ%o Mo_wwmmwmmﬂ MPOIOJNKATh Pa3JABUIATLCH, U OT BCeil

i JUIIL OJHUH LBET, HaMp! 5
PaBHOMEDHO 3aJ/IBAIOLIHH ! : oo e
J BCIO IIOBEPXHOCTH CTekaa. E _
POXKHO NPHIOOHHMEM Be s
I BEpPXHEe CTEKJIO C OJHOTO

no Kpas, To CHOBA IO-

Emaamn:mﬁ,ﬂa;mﬂm [IOJIOCH, SIPKOCTL H KOHTPACT _mmqonzx yMeHb-

el :o%o._:opmm,ﬂo.z% Kpato. M3 ckazaHHOTO MOYKHO BHIETh, UTO

P! JI0C U PACCTOSINME MEXy HMMH 3aBHCAT OT yrja Ha

JIOF { ! C, j e

,m_owamwmw% Mhorwoﬁﬁ N0 OTHOLIEHWID K JPYLOH: dYem ,zmmw:wﬂm

B JHH MEMJY (CTeK! (m :

e Yy CTeKJaMM, Tem IiHpe MOMOCH, H HAO-
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YTO 1M0JIOCHl OKAZKYTCS MCKDHBJICHHBIMH, CCIIH
JOIKUM, YTO OJHO M3 HHX CJIETKa
He Oyler y@Xe HMeTb OAH-
JIGHUIO; OT STOro IOJOCH
BaHHH OJHOTO CTeKJ]a
(«xoqbia HeloTonar).

Jlerko IIOHATD,
cTeKJa He COBEpIIEHHO IWIOCKH; IO
BhINyK/0. OueBuIHO, BO3IYLIHBIH KAHH
HAKOBOH TOJNIIMHBEL HH TIO KakKoMy Hampas
H30THYTCH gyramy, a NnMpH TOYHOM HaKJ/aAbl
Ha NPYroe MBI MOJYYHM KOJbLEBEIE M0JIOCH
mﬁuswzwmm moJoc II03BOJsAeT  HE
TOJILKO 3aMeTUTh KPUBH3HY 110- o]
BEPXHOCTH, HO ¥ OlpeAe/INTh Xa-
pakrep [MOBEPXHOCTH, T. e. BLIIIYK-
nas OHA HJAM BOrHyTas, a TaKKe
H3MEpHTE CTeleHb e OTKJIOHEHH
OT TIJIOCKOCTH.

BrosHe MOHATHO, uro TPH HA-
KIAaABBaHRK  BBITYKI ofl TOBEPX-
HOCTH Ha MIO0CKYIO B3AUMHBIH Ha-
KJOH TOil M JApyroft OynxeT BO3pd-
cTaTh IO ‘HanpaBJeHHIO QT LEHTPa
k mepudepnu; B ciaydae BOTHYTOI
MOBEPXHOCTH TI0JI0ZKeHHE m.z,.hmﬁ,_

pasymeercsd, oBpaTHbIM. Beaen- p ]
CcTBUE 3TOTO NPH HaxJgaapBaHui Bbl-

ITYKJIOro CTEK/A Ha [MI0CKOE HHTED- p . 5 Byg unTepdepeHIHOHABIX
hepeHIHOHHbIE NI0J0CEI DYAYT 00pa- pomoc B caydae BHIYKAOCTH HCIH-
HeHbl CBOMMH BBIIYKJIOCTSIMHA B CTO- 7ThIBaeMOro crexia (mpeanoJaraet-
poHy RPIMOTHATORO KPas, & B CIY- &% W1 18 H6ro SLCEC oy
yae BOTHYTOH — NPOUB OT HELD, 1.8 fpaBoii naouo:r_c GJ0CH E_%m. i
B/ 1y CIODOHY, RIE CIER/A COMUAKE-  (ynppee HCKPUBJEHH, WTO YKA3bIBA-
Hbl CHJABHEE. er na 0OO0Jee TECHOe CONPHKOCHOBE-
Ecay WMeTh 3aBeOMO TOUHO HHE crexoy. [lpunoxensas JHHEAKa

I03BOJSeT  OmpefenuTh KDPHBH3HY

MAOCKOe CTEKNO («ripoGHOe CTeK- (3N L ammoM cayuae BHTYK-
710», W KaanGp), TO HUYEro HE  gocrp cocrapaser OKOMO TPEX TMO-
CTOMT OTpeNequTh Xapakrep obpa- 10c)

GaTpiBaeMoil  TOBePXHOCTH, TIPH-
knanpBas ero K mHeil. Henpasuib-
Has MOBEPXHCCTb AAET H TOJOCH HempaBHJLHBIC. Hanpumep, 3aBa-
JeHHB  Kpall AacT ~«BBEITYKJIBE»> KOHIBL mosioc, 4 BOTHyTasd
cepenHa — BOTHYTHIE» CPEHHE HACTH; 570, MeXAY [POYHM, HaH-
Gosee 4acTo BeTpeyatolmiica fedekr y HauHHAOIMIHX. Puc. b. Ha-

rAAIHO O0LICHAET CKa3aHHOe.
13aMeTUM, UTO €CTL ellle O04YCHb HATJISIHE crocod OnpenesnTh

Xapakrep HCMbLITyeMOil TOBEPXHOCTH. ecli TPH OINYyCKAHHU TOJIOBLI
(T. @ MPH yBeJIMYEHHH YI/a TaleHusd ayueii) BHAEMbIE 10JOCHI Oy-
nyT «pasferarhCsi» OT LUEHTPA K KpafM, 5TO 3HAYuT, 4T0 MOBEpPX-
HOCTH BBIIYKJAH, €CaU e OHH 6yLyT, HANpOTHB, «cOerarTbei» K
LleHTPY, TO IOBEPXHOCTHL BOrHYTas . [Tpu nojBIMAHMH POJIOBLI KAPTi-

na GyJer, KoHeuHo, oGpaTnas.
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OTK/IOHEHHe MOBEPXHOCTH OT TPeGyeMoil (B Hamem caydae — or
IJIOCKOCTH) TPHHATO OLEHUBATL B BEIHYHHeE CTPeJKH Tporufa Mmo-
JIOCBL, BEIDAXKEHHOH B 10/IAX MIMPHHLL 3TOH 3Ke mogaockl, Ecan momoca
M30THYTA HaCTOJIbKO, 4TO HaubOJLIIee €& OTKIOHEHHe OT npamMoi
(XOpJBl), IPOBEJEHHON OT HAUANA K KOHILY IOJIOCE], PaBHO LIHPHHE
BCEH I10J10CEI (T. €. HAlPHMED PACCTOSHHIO OT KPACHOro Kpasg 1oJo-
CBl 10 KPaCHOTO Kpas C/eAYIOIleH MOJIOCk ), TO TOBOPAT, UTO «KPHU-
BH3HA DaBHA OAHOH moJoce». [aa Hawux uedell HAUGOIbIIAS J0-
NYCTHMas KPHBH3HA — B YETBEPTh MOJOCH HJH, B HePeBole Ha
TUHEHHBIE MEpEl, B /s JIIMHBI BOJIHBI CBET4, T, e, B CpeHeM OKOJI0
0,00007 mum. Ho ny:kHO uMmeTh B BHAY, 4TO 3TO caMblii Kpaduuii
ITpeJies, H HYXKHO TI0CTApaThCs AOGHTLCHA GOJbIIECIl TOYHOCTH NoBepX-
HOCTH, Hanmpumep !/s—1/s monochl.

Crenenb HCKPHBJIEHHS NMOJOC MOMKHO XOPOWIO OUEHHTL Ha IJ43
TIp1 moMouH JaHHeHkH (yI06Hee Npo3payHas) WM KapaHjama, [o-
JIOZKEHHOTO Ha CTEKJIO B HANPABJIEHHH KACATEABHON K BBHIYKJIOCTH
nonoc. Eme nyyime mepxars Kapatnam Haj CTeKJIaMH H CpaBHU-
BaTh KPHBH3HY MOJIOC € MPAMBIM KpaeM O7pakenns KapaHjalia.

Tax o6erour neno, ecan Y HAc €CTb TOUHO IJIOCKOE CTeKJao (Ka-
16p). Korna ero mer, onpegessior TOBEPXHOCTL KaxJAO0ro H3 Tpex
CTCKOJ, CKIa[blBasl HX [OOYEPEIHO OJHO C APYPHM BO BCEX BO3MOMK-
HBIX KOMOHHAUHAX. DTO JaeT BO3IMONKHOCTb COCTABHTL HYXKHBle TPH
YPaBHEHHUS, H3 KOTOPBIX Hal1eM BCe TPH HEH3BECTHHIE, T, e, ompemenum
MCTHHHDIC TTOBEPXHOCTH KaxKI0TO H3 HAaliHX CTEKOa B OTAeJNbHOCTH.

YcaoBuMes 0603HauaTh BBIIYK/JIOCTE 3HAKOM -, a BOTHYTOCThL
snakoM —. Ilonoxum, yto Me noayumin CAEYIOIHEe Pe3yaLTaTH
OT CKJIANLIBAHHSA cTeko1 Ne 1 ¢ Ne 2 Ne | ¢ Ne3 u Ne 2 ¢ Mo 3:
Ne 14-Ne 2=—1: No 1 +Ne 3=—2; Ne 2 +Ne 3= 41,

Pewaem sti ypapuenus oGuYHbIM obpasoM u Haxomum: No | =
=—2, Ne 2=+1, Ne 3=0. 3nauur crekio No | BOTHYTOE B JBe
TOJIOCEL, CTeK/10 N2 2 BHIMYK/I0e B OJHY MOJOCY, a cTekao Ne 3 Touno
1110CKOE.

Her 1e0GX0ANMOCTH AOBOMUTD 10 3AKOHUEHHOrO COCTOSIHISI BCe
TPH CT€K/d, a MOMKHO OPPAHHYHTHCS JIHIIbL OJHHM, 1Ba ApPyTHE, X0Td
Obl 0 He 10 KoHLA OTNIOTHPOBAHHEIE, COLIYKHIH CBOIO CAYKGY NpH
HCNBITAHHH,

Cama durypusanus, wiam #H3MeHeHue (GopMbl MOBEPXHOCTH B
HYHHYIO CTOPOHY H yCTPAaHEHHE MECTHBIX HeNpaBHIBHOCTEH, Majio
OT/IHYE€TCA OT TOH, KOTOPas HAM yiKe 3HAKOMA MO H3TOTOBJICHHIO
BOrHyTOro sepkasa. Hyxuno smwn eme pas ormerurs OIHY CyIIe-
CTREHHYIO OCOGEHHOCTL TIOCKHX NoBepxHOcTedl, Oua COCTONT .B Hx
KpaiHell HeyCTOHYHBOCTH 1o CPABHEHMIO ¢ NOBEPXHOCTBIO ChepHue-
CKOH, KOTOpasi MOMKET COXPaHHUTHCS HeH3MEHHON B IPOTONIKEHHE
Muoroyacosol obpatorky. [lnockasn MOBEPXHOCTB, CTOPOTO TOBOPS,
MEHFACTCS TIPH TIOJHPOBKE €MEeMHHYTHO, CTAHOBSACH TO BOTHYTOH, TO
BHINYK/IOH. 3anaua, c/lefoBAaTeNbHO, COCTOMT 34eCh B TOM, UTOOEI
TOHMATL MOMEHT, KOT/Aa MOBEPXHOCTh CTAHET MJOCKOH, U He ganaTth
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M TTe-
eff CHIBLHO OTKJAOHATLCA B Ty HJIM APYTYIO .nq,n@oww.nW%x_meMﬁawmmx
vmumﬁm B paboTe OueHb MOJIE3HO HAKJALLIBATD ! Thtae (Sicmanty
caMoe TJIOCKOe H3 CTEKOJ; 3TO TPeJOXpPaHuT CMOAAHY DX
> ﬁ,%vmww m%%?wmx? H 0 BIHAHHH TeMIepaTyphl. E@moawé_x.mmmhmm”
mm,;xw\ TeMnepaTyphbl OUeHb CHJLHO Mo%ﬂﬂﬁmwﬁ%hmrwww awmw EqmmE__

M Jierko yOeauTbes, JOXHYB / #
wéwhwm HJH m_w&u\ao%ma najen K _mmmxm_wz_q Q.Bmaﬁzam_msm T
" HeckoqbKO 3aMeuaHHii o CcaMoil TeXHHKe m.o_z noa%mz iy
BCero, CTek/aa, TPHMKIAajbBaeMple OIHO K pE:.,ovxwmemom bt i
YeHb WHCTHI, MaJlefilias COPHHKA HE JaCT UM CJI0 OGO
mMMMEé H Zow\omﬂ. ,Nﬁo,zro\ TOr0, CAENaTh map AlHAHDI. :.N B %OM“.MN:W%HHN-
Helb3sl TIO3BOJIATL CTEKJIaM ep3aTb OQHOMY h:,o mw%%%%wwmm et
anuHH Hens6exubl. OueHp BaXKHO NPABHIBHOE OC sane. L
3 opsi, HYRKeH MOHOXPOMAaTHUECKHH CBET (nanpumep O, SEET
MMN Wm,moao naaMeni), Ho MOMXKHO 0BOHTHCH H oozﬁ_moa_@mME_m e
:ommV HeOBXOAHMO JHIUE MOMECTHTD amz_,i KaK ammﬂwjo:o ,m_omzo%\-
woa_m,mom, yToOH MOKHO OBITO __umo@zm%x_mmmw C m,eo ommm,mzm o

HOCTH, BEPTHKAJLHO CBEPXY. ﬂwoﬁmm cBeT OblI P I

3aBeCHTh JaMIly TOHKOH OyMaroH HaIH aww_:wmo.m s A
[IpuepxuBasch 3TAX KPaTKUX YyKa3aHu .o ! o SN i
OueHb XOpOLIee MJI0CKOe 3epKaJblle. Empo.oameﬂ e
4TO OHO KPYIVIOE, & He SJUIHNTHYECKOE H, CJEIL oamﬁmmwm_om s
UM Ha IJaBHOM 3epKaJje Oyjer BLISHIBATD ho:_ e o

HHpOBaHHe, BIPOYEM, BecbMa He3HauMTeJbHOe, €

OyneT MO3TOMY H He CUMTaThbCsl.

CEPEBPEHHE 3EPKAJI

b | Q =
Jro6urens HelpeMeHHo IOJKeH YMeThb caM ﬁmm_m@wxww wo_w_wm%m mmw
Ka/ia Tak Kak cepeGpsHbIH C/I0H MPHXONUTCS _m.om.ohu ﬁo%h e
_ MHCTBE CJyTaer -— ropasn me. r
: rof, a B OOJNBLIMHCT ~TO) _ | O
wwmw wo@o.nawoa MOYKET, KOHeUHO, BCAKHMH, HO ISl TOTO weﬂ%uwvwh .
CTBHTEJBHO XOPOLIO MOCepPe6pHTh 3epKaso, HYKeH OIBIT
BHOCTE B paboTe. | o
._,Emmwmmqmﬂom yeaoBue yerexa — o6pasioBast 1HCToTa BO amammzr wmgm.
Hasi C CaMOTo BepkKaja M KOHYadg MOCYLOH. Bce .w_mEmmM .m:.o?%g.
HSOLIHecs JJA cepeGpeHusi, AOJKHEL OBITH x:zmnmﬂ - zomﬁ_m
BOJY MOXKHO YMOTPeOJATH TOMLKO eCTHIIIHPOBAHHY
nocTaTh B alTeKe).
CyTb mpouecca cepebpenns, KakuM 6nl
30BaJIMCh, COCTOHT B TOM, YTO H3 PacTBOD

PELenToM MBI HH BOCIIOJb-
a cosu cepeGpa Tocpen-
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CTBOM N0GaBJAEHHS BOCCTAHAB/IHBAONIMX BEINECTB BHIIC/SIETCH Me-
TajlJNHYecKkoe cepe6po, KOTOpOE OTJAraercs B BHIe BepKaJbHOH
IVIEHKH HA TIOJMPOBAHHOM CTeKJe. XOTs 3TOT XHMHYECKHfl MPOLEce
OUCHb C/IOXKEH H [1a3€ N0 KOHILA ellle He U3yueH, NpaKTHKa cepeGpe-
HHA pas3paboTaHa HACTOMBKO XOPOLIO, YTO IPU COGJIONEHMH Brex
npasu1 ycnex ofecneyes.

1. Marepuaaer. 1) AsoTHOKHCIOE cepebpo (asnuc); 2) eaxoe
Kamu ?m:x HaTp), XUMHUECKH YHCTOe; 3) MHCTHI ﬁmEmaE,?Em CIUPT
(BomHBII pacTBOp amMmuaka); 4) caxap-paduHan; 5) asorHas Kuc-
70Ta (Kpenkasi, XMMHUeCKH uncTas); 6) BHHHBI CoMpT (pexTH(H-
Kar); 7) AeCTHIIMPOBaHHAA Bojxa; &) E%,onxomxnméwwm. BATa;
9) dunbtpoBansuas Gymara: 10) xopowas, naorHas a«zmamu
11) napadun unu Bock; 12) KycoK 3aMIIM HaH MSIPKOR 9;3“
Mwwwm_wv OeueBKa TOHKAf; 14) DeBHHOBbIE MepYaTKH WAH HANAADU-
. xw flocyda. as cepebpenns 150-munnumerpoBoro  sepkaia
w< Ha cienynomas nocyna 1) 6anka, emxocreio B 400—500 cmd:
) 3—4 ckasHkH, emrocTsio ot 0,25 10 1 4: 3) HBe MEH3YPKH thmm
Ha 100—200 cm3, npyrast va 10—25 cud); 4) xonGa HIH YHCTAS 5Ma-
JIHPOBAHHAS KacTprosisi, eMKocTbio B 0,5—1 4: 5) Kalie/bHHILA .
m.w. hﬁ:moﬂogmz:m pacrsopos. 1) PactBop a30THOKHCIOMO m_mﬁm@-
mco m,m%ﬁ%o_mmohog cepebpa |=_o I, JMECTHJNJUPOBAHHOH BOIB —

cms; 2) BOCCTAHABJMBAIOWMH pacTsop: caxapa-padunana — 70 e
AECTHJLTHPOBaHHOM BOMBI — 250 ca®. Tlo pacTsopennu caxapa KHO
A064BUTb 3,5 M3 KPenKOH a30THON KHUCJAOTH M KHOSTHTD Ha a%:ﬂoz
OTHe 10 [MOSIBJEHHS JTHMOHHO-XKEJNTOH OKPACKH; 10 OCTHIBAHHH 100a-
BHTb 50 cu® cipTa-pexTH(hHKATA U MOMHTD JECTHIITHPOBAHHON BOLLI
no 1000 cx3. BoccTaHaBIMBAIOIH PACTBOP A0JKEH Tnepes ynorpes-
JIEHHEM IIOCTOSITh HECKOJIbKO JHEH; XpPaHHTb ero MOMKHO im_ogm:x-
Y€HHO m0aT0. OcTanbHbBIe PACTBOPH HAIO TPHIOTOBHTH JHIIb HEMO.
CPeNCTBEHHO IeDen VIoTpebJeHHeM.

Besa nocyna LosixHa GhITh Nepes ynoTpeGIeHHeM TIATeIbHO Bb
MBITa KPENKOH a30THOH KHCJOTOH, KPENKHM DacTBOPOM €IKOil Em,..
JIOUH, TIIATEJNbLHO TIPOMBITA BOLOH H3-1MOJA KpaHa H ONMOJNOCHYTa -
AECTHIIMPOBAHHON BONOH. BHITHpaTs mocyly Heasss, a Hago mvwo -
WHBATh. 3aNacHble PeaKTHBLL H YHCTYIO MOCYAY HALO ,aEmegmm_o mw-
HILATh OT MbIK. Enkas wienous D0/KHa OBITH 3aKyMOPeHa 0CO-
OeHHO IIOTHO A/ MPENOoXPAHEHHS OT BJAATH H YTJIEKHCIOTH BO3IYXa
(npobky samuTe napaduzom). ’

.\.r. Yucrka sepxasa. TloBepxmOCTb, MOIeRAIIAS cepebpeHHio
%M%vmmm @w":v XMMHUYECKH OYHILEHA; KayecTBO cepeGpeHus B ”:mwmﬁo,

Pellb 3aBHCHT OT TOTO, HACKOJbKO TIIATE/bHO OUHIIEHA TOBEpX-
HOCTL mepes cepeGpeHHeM. _ ,

Ynanus PYUKY (Kak MBI yXe YNOMHHA/IH, 3T0 LeJaercs pesKHM
YRapoM 1o Hed cGOKY), HalO COCKOGJIHTb CMOJTY ¢ BagHek :_o,mmww-
HOCTH 3epKalla M BEIYHCTHTL €€ KEPOCHHOM H/M GeHsunoMm. Kpaii
8€pKaJad, Ha KOTOPOM TOCJe TOJHPOBKH OCTAJCH [IJIOTHLIH wvmamzm
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HAJeT KPOKyca, TAKIKE HaL0 OOMBITh KEPOCHHOM HJH GEH3HHOM. 3a-
TeM BCE 8ePKaJjo TUIaTelbHO MOeTcs ¢ MBUIOM, 00CyLInBaeTes H mpo-
MbIBaeTCH A30THOH Kucaoroi (ecau oHa Oblla KOHHEHTPHPOBAH-
Had, TO pPasBeleHHOH BIBOe BOJOM) MpH NOMOIIH BAaTLHL TlousiTHO,
YTO FOMBIMH PYKaMH 3TOTO [eJ1aTh HeMb3s, a J100 B Pe3UHOBEIX Mep-
yaTKax, JuG0 Jep:Ka BaTy IByMs JyuHHKaMH WM HaBepTeB €€ Ha
najouky (BooOIle ¢ a30THOH KHCJIOTOH HaL0 ofpamniaTeCsa OCTOPOXK-
Ho!). MeITh a30THOH KHC/IOTOH Hamo CO BCeX CTOPOH M OY€Hp TIHA-
TeJLHO, TOKa He GyIeT CKPHIEeTb Besje NMpPH TPEHHH BATOil C KHCJIO-
toit. TlocJe asoTHOH KHCJAOTH B8epKano Hamno OOGMBITL BONOH H
TIIATENBHO TIPOTEPeTh BaTOH € KPEMKHM PacTBOPOM €NKOH IIeNouH
(CO WIeNOUBI0 HY#KHA He MEHbIIas OCTOPOXKHOCTB!). Haxonern, 3ep-
KaJo OOMBIBAIOT OOJbLUMM KOJNHYECTBOM BOJLI, ONOJAacKHBAIOT Jec-
THIJINDPOBAHHON BOLOK (€C/IH MOBEPXHOCTE OUHILea X0pOIo, TO BOAd
HHIJIe He NOJKHA COeraTh ¢ Hee, a 0CTaBaThCA TOHKOH, paBHOMEDPHOH
nJIenKoft) W GBICTPO 3aBEPTHIBAIOT B HECKOBKO CJIOEB YHCTOH (PHIIBT-
poBasibHOM Gymaru Ans OGCYLIKH W 3allMThl OT TBLIH.

Hu B xoeM cayuae HeJb3s HH BO BPEeMs UHCTKH, HH MOCJIE HEe
KACATHCS MaJblaMi JMIEBON MOBEPXHOCTH 3epKana BO H3bemxaHue
garpssHenus ee xupom. JKupHble NMATHA HE MOKPOIOTCH cepeGpom.

Hano usberath 06aHBAThL 3ePKaJI0 XOJIOLHOH BOLOH; Ha XOJIOMHOE
cTek/a0 cepeGpsublil ¢joft OcaMaeTcs XyiKe, a OT CIMIIKOM pesKoro
OXJaXKIeHHs 3epKa/go MOXKeT game TPeCHYThb.

5. Ipuzorosienue cepeGpsHozo pacrtéopa. B GaHKy BAHBAIOT
¢TOJBKO A30THOKHCJOTO cepedpa, uToOH HA KaXKIble 100 cm? moBepx-
HOCTH 3€pKaJja MpUIIoch 3—4 2 a30THOKUAIOTO cepeGpa (mms 150-
MuAEMerpoBoro sepkana — 100—130 cxm®), u HAuHHAIOT npuGas-
JSTH K HEMY IO KarsM M3 KanelbHHIl HAWATHIPHBIL CIHPT, BCE
BpeMsi B30aaTeiBas. Pacrsop cpasy MOMYTHEET OT BHIACJEHHS KOpHY-
Hepoii okucu cepeGpa. [lo mepe Zanbuefimero npHGaBIeHHs Halla-
THIPHOTO COMPTA 0CAJ0K HAUHET MEePEXOJHTh B PACTBOP, H MHAKOCTE:
Oyner cHoBa cBeT]eTh, HaluaTblpporo CTmupTa HaXO npubasJ/siTh
CTOJIBKO, uTOObI OCajKa OCTal0Ch UYTh-UyTh; €CAH K€ KUIKOCTD
CTAHET COBEPUIEHHO MPO3PauHO, 3TO 3HAUUT, UTO HAMIATHIPHOTO
crupta go0aBJeHo CHMIIKOM MHOro, H TOTA2 cepebpenne Oyner
HeyJgauHo. B TakoMm ciyuae HYXKHO IO KamjfM JOGABHTh CTOJBKO
pacTBOpa a30THOKHCIOTO cepeGpa, uToOLl PacTBOP CHOBA UYTH-YYyTE:
MOIKEeNTe]] H 3aMYTHJ/ICH.

3artem B Apyryo GaHKy OTMePHBAETCS CTO/BKO JKe pacTsopa Iie-
JIOYM, CKOJILKO OBLIO B3SITO PACTBOPA a30THOKHCJOTO cepefpa, H BJH-
BaeTcs NpPH CHJALHOM B30alTHIBAHHH B PacTBOP Aa30THOKHC/IONO:

cepeGpa ¢ HamATHIPHBIM CHHPTOM; MOJyuaercs CHOBA TEMHOKOPHH-
HeBBIH 0CANOK. DTOT O0CAIOK ONATH PACTBOPSIOT, 100aBJsAs HAATHIP-
HBIf CIMPT TIO Kam/sm. TIpH 3TOM HYJKHO OCTeperaTheCs H3GHITKA, KaK
suauane, Ilonyyusiuuiicss pacteop JOMMeH ObITb ClIerka MyTHOBAT;
ec/y ¥e OH Npo3paueH, Kak BoJa, TO 3TO ONATb-TaKH yKasblBAET Ha
u3GBITOK HAIIATLIPHOrO ¢nupra. B takom ciyuae HalA0 CHOBA noba-
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BUTL CTOJILKO pacTBOpa A30THOKHCJIOLO ce :
J edpa, urob
YyTh-4yThb 3aMYTHJICH. i o
m]ma,mww OTMEpPUM BJBOE MeHblee KOJIHMTECTBO BOCCTAHABAHBAN)-
,manOano%m aﬁw OBLLIO B3STO PAaCTBOPA a30THOKHC/IOTO cepebpa (T.e
T 50 10 65 ¢#?), u y mac Bce GyJIeT rOTOBO 15l CepeGpeHHs; n0cTa-
TOYHO BJINTL BOCCTAHABJHBAIOIIME PAcTBOP B cepebpaAHbIi @,moawo
aao_mzneoﬁmo e HauanoCh BhigeleHHe cepebpa i
i x.m Mnmmnmt:m. Has TOro 4To6Ll HAJUTH CepedpsTHELl _uwﬁmow Ha
mowvaa , HYXHO nhmam?em%;x 13 napaduuupoBaHHOil Gymarn
o %%mwwa,o_né\ xXopotned 6ymMaru MHPHHOH NMpUMepHO B 2/3 morme-
8epkasa H aauHoi B 1,26—1.5 ero ok i
! Al ; ;0 €TI0 OKPYKHOCTH (T. €. 0KOJIO
mmoom%a Em_u@amo:. H 60—70 cm mnmmoit mis 150-MHAIHMETPOBOrO
m% a). PaspepneM sepkano H NOJNOXKHM €ro BOTHYTOH NoBepX-
ﬁomwﬂwﬁmoﬂmm.mwwmﬁohnam_moa@_ 00epHyTyI0 (pHABTPOBAALHOH GyMma-
: IIOACTABKHU JOJKHA OBIThE MPUMEDPH
0 Ha TOJIUMHY
3epKajla MeHbILE TONepeyHH eeh :
Kka 3epkana. Pacronue Ha ¢
napagus, nponuraem UM Gy : Rk
Z YMaXHYIO MOJOCKY, IPOTATHBAS €
1 ; e Tyna
M:wamww%“:wﬁmmwm:awa, o0epHeM BOKPYT 3epKaja Tak, YTOGHI mwwﬂ
0JIOCHI CTaJ] Ha CTOJ; yOeaHBIIMCDh, UTO i
\ . : ; Mex 1y OGymaroit
Hﬁwnmmz 3epKaJia HeT LeJiH, KPenKko o0BAKeM BOK[YT @mm%wx%m cpe-
‘mmmﬂ%ommmm@mﬁmww:emz BBIIAIOLIMACA Hax 3agHell CTOPOHOMH wmw_mm.:m
(o} H H TILATEJLHO CMa)XeM W II0B, H i
! , H Kpalf ropsuuM na-
ﬁmﬁ%moz. Tenepr Gopt BOKpYyr aepkasa ToTOB. : R m
i eneo_@o%_mo TepesepHeM 3€pKaso, OYHCTHB Kpail GyMaxHOro
Gopra or mapaguHa, MOTYLLEro CTeub (OCTEPEraThCsl YPOHHTH KYCO-
amﬁ%m JHIEBYIO CTOPOHY 3epkadJal).,
a i [
s w_b,m mmam_exﬁu. uTO PacTBOp cepebpa C HAIIATHIPHBIM CHIHPTOM
e 0eM (CJIyuae HEJb3s OCTaBJATh CTOSATh HAMOATO. [IOMHMO TOTO
E? o%\_ %M:gomm_xm TOPTHTCS, B HEM MOXKeT 0GPa3oBaThCA NpPH orost-
i HO B3PHIBUATOE TpeMyuee cepebpo
A : ] 0po, He pas OLIBLIEE TIPHYH-
.ﬂom HecuacThil. ITosToMy Henbss 3aroToOBAATL ero BIPOK, a WxEv
mmz%gmh@w@mm_o nepen cepe6GpeHHEM, |
i mMum@u NpHCTyMaeM K caMoMy cepeGpernio. Beictpo Biusaem or-
mu% HHBIH BOCCTAHAB/JIMBAIOLUIHI PacTBOD B cepeGpaHbIl pacTsop
am.mmw_wwammz M TOTYAC K€ BHEIHBAEM CMech Ha 3epKamno. Uyth K-
BHauaje, cMecr uepes 2—3 ce . .
, , KYHIBl KpacHeeT, a HEMHOro
MHMMﬁwonmwwmmﬁ U HauHHaercs: ofpasoBaHie ,nm@m_mwmﬁoﬁo cJ1051
MO €DBOr0 MOMEHTA H JI0 KOHIIA ceped .
o | pebpenus: Hajlo MOmIep-
EEMMW cepebpsiyi0 cMech B HENPEPLIBHOM JIBUIKEHUH, wzmwﬁmn%o
‘mm.wmmmoww%%mb_o, HHaue ocaxjeHne cepeGpAHOTO €JA0sT OYIET HITH
| HO, a BBUIEJSIOUIHECH XJIOMbS
: i) ; ; ocajika BLI3OBYT 00paso-
BaHHe INATEH H JBIPOK HA CJ I ; o
. , oe cepebpa. Jlag toro 4To6e U306
IPHAJUIIAHUS XTOTILEB OCa _ e o
Tpi canka K cepebpsamoMy CJOI, MOCT P
oywomwuM obpasoMm., Kax Ttoap et SR
_ i : JIBKO TIOBEPXHOCTL 3epKana 3ab
0T 0GpasoBaBIIeracs Ha Hed e dimn e
H MeTaJnH4YecKoro cjos 4 CT
OCEBIIHE HA HEM XJOMbS OCanxa Spo i o
e é B XHIKOCTL Bpocaior 0 :
oct < M. X0n Ka, IHH 3a Ipy-
MM KYCOUKH BATHl PasMepOM C Ipeukuii opex (BaTy Hajo mmEx:w,wu
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Bapanee); epaas BO BCE CTOPOHBI BMECTE C KHAKOCTBIO, KYyCici BaThl
6yLyT cMeTaTh 0GpasyIOLIUiCS OCALOK €O CJIOL. B 310 Bpems 0CO-
6eHHO BajKHO TOALEPKHBATL JKHIKOCTb B IHEPTHUHOM IBHKEHHH;
TaK KakK ONHOMY TPYIHO CIPaBHTLCA ¢ padoTol, oueHb HKeJaTelbHO
3apyyAThCA MOMOIIHUKOM, KoTopblfi Gpocan 6bl KyCOUKH BaThl B
JKUIKOCTb, NOAEPKUBACMYI0 B BO3MOXKHO Oosee GnicTpoM, Jyulle
BCEro — BpallaTe/bHOM, IBHAKCHHH.

ITocTene Ho KHIKOCTD CBETJIEET, [T0Ka He CTaHeT IOUTH 1po3pa-
foii. Ha ee TOBepPXHOCTH TIOSIBIAIOTCS CEPOBATOMETA/LIHUCCKUE TIJIeH-
xu. K sromy spement (or 3 mo 10 muH. noc/e Hauald cepeGpeHHs)
cepeGpeHne MOKHO CYHTATh 3AKOHUCHHLIM. Pacrsop BMecTe C BBIAE-
IMBLIAMCS OCAJKOM H3JHmHero cepepa GEICTPO CAHBAIOT, GymaxK-
Hblfl GOPTUK YAAAAIOT H 3€pPKaJjo oBUAbHO OOMBIBAKT BOLOH, OCTO-
pOXHO 06THpalOT Oe3 BCAKOrO HaxmHMa TOL cTpyeil BOLLI KJIOKOM
FHIPOCKONHYECKOH BaThl 1 ONOJIACKABAIOT MeCTHLIHPOBAHHOM BOLOM.

TonbKO ¥ro OCAXASHHBI ci0il cepebpa JLOJKeH BHITh 3€pKaJbHO
BiecTsIl H UMeTh JHIIL JIerKuii sKeJTOBATHIH OTTEHOK, Heue3alonui
npH BeicbixaHuK, CylIKa J0/IKHA NPOUCXOAHTDL KakK MOXKHO OBICTPEE;
Jyulle BCero 0OCYLINTh CJI0H MpH TOMOLLH (puALTPOBANBHON GyMarH.
Yro6pl He NMOBPELMTh TPH 3TOM HEXKHYIO TJCHKY cepebpa, Hakma-
JIBIBAIOT HECKOJBKO CJI0€B ¢uabTpoBanbHOil GymMaru Ha cepelpsHbL
CJI0, H, KpenKo mpHxkas OyMary K Kpaio 3epkaJa 7eBoit pykoii, pe6-
pOM TIpaBoii JIaJA0HU HECKOJILKO pas MPOBOAAT IO Gymare cieBa Ha-
npaBo, OCTOPOKHO YAAAIOT Gymary (He CTaCKHBATh BOOK, a TOJ-
HEMAaTh TMPSIMO KBepxy!) H CTaBAT 3¢pKajlo Ha pe6po A OKOHUA-
TEJBHOH NPOCYIIKH.

BLICOXIUH CJI0H [A0JMKeH GBTh COBEPIICHHO PaBHOMEDPHBIM, Ges
[STeH 1 MOATEKOB H TPH PaccMaTPHBAHHM Ha MIPOCBET MOUTH HENPO-
3paunpiM. JIHUIb caMble spPKHe HCTOUHHKH CBETa (nanpuMep BOJOCOK
JIAMITOUKM) MOTYT IIPOCBEYHBATL CKBO3D cepeGpsiHbIi C1oil TONYGLIM
cBetoM. I1poBepsATh MIOTHOCTb CJIOS HALO HEMEJICHHO IO CJIHBAHIH
cepeGpsllero pacTBopa; ec/u cJI0H OKa;KeTcd TOHOK, TO MOXKHO TOB-
TopuTh cepebpenue. Ho mepea mOBTOPHBIM cepefpenneM 3epKagy
HeJb3sl JABATH MOJCHXATb, a HYXKHO HAIATL Ha HETo ECTHIIHPO-
BanHOl BOAbI, K KOTOPOH /I06aB/IEHO HECKOIBbKO Kanenb HallaTblp-

HOT'O CITHPTA.

Xopomwufi cepeGpaHbli CHOH TIOYTH He Hy:Kpaercs B NOJHPOBKE,
HacTojsKo OH uucer ¥ Gaectsul. Ho pamexo He BCErAa, 0CcOOEeHHO
y HAYHHAIOLAX, cepeGpeHne IPOXOAUT TaK yLATHO. O6BIyHO 3ePKaN0
foJayyaeTcs MYTHOBATBIM, Kak OBl TOKPBHITHIM OeJIEIM HaIeTOM. IT0T
HANET MOMKET GHThL yiaaleH MOJNPOBKOH cepeGpaHOro Cosd. [loqnu-
POBATh MOMKHO JIHIIL COBEPLISHHO BHEICOXLIMH CJIOH, Jyumie He panee
yeM Ha CJAENYIONHI [eHb mocae cepeGpeHns. CHayaJja HYXHO TIIA-
TeJIbHO CMAXHYTh Tbi/Ib KIOUKOM UHCTON BATLL Gea madeiiiero Hazxa-
THS, ¥ TOJLKO TOTJA MOXHO HA4aTh OCTOPOMKHO TEPELL cepeGpsAHBIi
CJOf JPYTHM, COBEPLICHHO YHCTHIM KOMKOM BaTbl, onmuchIiBA" HM
KPYDH M SJIHICH H YyTh-UyTh HAXKHMAas. Uepes HECKOJBKO MHUHYT
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yKe oT 3TOH 00paboTKH cepeGpsHLI CJI0H HauHeT Kak OBl SCHETb,
a ‘6enoBaTas MyTh CXOJMTb C Hero. TOTJa MOMKHO B3ATH Ha Ty e
BaTy HEMHOTO CYXOTO KPOKyca (MpelBapHTeNbHO PAaCTepPTOr0 B MOK-
pOM BHJE MEXILYy IBYMsI TOHKO TPHUILIA(QOBAHHEIMH CTEKJAMH), OT-
PAXHYTH, 4TOGBEl OT KpPOKyca Ha BaTe OCTANUCh GYKBAJbHO CJELH,
W IPOAOMKATE MOJMHPOBKY. OCTaTKH IBIMKH OGBIUHO CXOAAT GHICTPO,
1 MOBEPXHOCTL TOJyyaer MpeKkpacuuiii 6aeck. Ecin ke mosmpoBxa
MeCTaMM HIET TJI0X0 M OCTAeTCs HEPOBHAS MYTh, YTO 3HAYHT, UTO:
TOBEPXHOCTD CTeK/Ia Obl1a MA0X0 BEIMbITA Hepes cepefpennem. B ra-
KOM (C/Iydae He TOMOTAeT Jaxke ¥ NPOoA0/LKHTENbHOE NOJHpOBaHHe,
H 0CTAeTCs TOJIbKO 3aHOBO NOCEPEGPHTE 3epPKaJo.

Cepebpenne — 10BONBHO JAEIUKATHEH M He cpasy palouiics
nponecc. He crenyer onnako cMymaTses neynauaMu. IIpuunus: sTux
HEYAaY UaLIe BCEIO TaKOBEL

1. Heuucras nosepxwnocre 3sepxasq. Hamo uMeTh B BUAY, HTO
3€pKaJo MOMKHO OLITE UHCTO CO BCEX CTOPOH, 4 HE TOJBKO Ha BOL-
HYTOMH NOBEPXHOCTH, TAK KaK IPsi3h MOMKET GBLITh He3aMeTHO 3aHeceHa
Ha BOTHYTYIO IIOBEPXHOCTh, OCOGEHHO ¢ GOKOB 3epkada. Hu B koewm
caydae HeJAb3sl MpHKacatbes (0COGeHHO NaljbLaMH) K HOBEpPXHOCTH
3€pKaJia Mmocsie YUCTKH; 3aMETHM 3/€Ch, YTO BOOOIIE HE CJAELYEeT TPO-
raTh PyKaMH ONTHYECKHe MOBEPXHOCTH. =

2. Heuucraanocyda. Bcee, Bratouas 6yTBUIKH 1/ DacTBOPOR, J0J1-
HHO ObITh BEIMBITO CTO/Ib K€ TIIATEILHO, KaK H CaMO 3epKaJo.

3. Heuucrote xumukaruu. TlpuMecu B a30THO-KHCIOM cepedpe,
€IKOH LIe0H, B BOJe HeH30eKHO BEIBOBYT MYTh 1B CepefpPAHOM CI0e.
OcoGenno BpeneH XJop, KOTOPEL CONePIKUTCA B BOAOMPOBOIHON
BOJle U B HeuncTOH enkoi mieqgoun. lllesoub Hamo TIATENBHO 3aMIM-
maTk OT BOBAyXa, OTKYHa OHA JETKO MOTJIOULAET YIJeKUC/ALIH ras
MpeBpaLULasiCy B yIIEKHCIYIO COJb, IPUHMECh KOTOPOH TaKkKe Bpeina.

4. Caulikom 86LCOKAST WAL HUSKAS remneparypa. Jlyume Bcero
cepebputh mpu Temnepatype okoso 20° Uem Tensee pacTBop, TEM
MEHBILIE HYXHO BOCCTaHaBJ/MBalolwero pacrsopa. CaMo 3epkano HH
B KOeM cJyude He MOJIKHO OBbITh XOJOJHEE PacTBOPA.

5. Hsbwrox Hawarsiprozo cnupra. Eciau ero COuIIKOM MHOTrO,
cepedpo BOOGIE MOKET COBEPLICHHO He BLLIEIUTHCS.

Mauoe sepkanbiie cepeGpuTh TOPasfo Jerde, uem Gosbioe. Ero
[0C/Ie YHCTKH H IIPOMBIBKH MOXKHO NPOCTO TOJIOXKHTh Ha IHO MOCY-
JHHKY MOAXOASILErO pasMepa M 3aauTh cepedpsamell cmecsio. Co-
BEPIIEHHO TaK e, KaK U NpH cepeSpeHnn GOJBUIOr0 3epKafa, ofpa-
BYIOIMACSH 0CANOK YAANAIOT KJIOYKOM BATH, 3]€Ch MOXKHO HPOCTO
OCTOPOXKHO [BHTaThp MO TMOBEPXHOCTH 3epKajblia BaTKy, AepkKa ee
Ha CTEKJIAHHOH Ta/ouKe HJM JIyuMHKE, Da3yMeeTcs, Ha Becy, 0e3
BCSIKOTO HAXKHMaA.

CepeGpsiHbIil CII0H OYeHb HEXKEH H JIErKo nospexaaerca. [Tostomy
€ 3epkanoM Halno obpamiathest octopoxkno. Ilpexme mcero, Heb3s
NPHKACATLCsl K HEMY NaJbLIaMHU: KHP BEIZBIBAET NATHA W OTCTaBAHHE
cepebpa. 3anoresanie (NPH BHECEHHH XOJOMHOrO 3epxana B TefJoe
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floMellleHHe WJIH TpH Ha ; -
CTBYIOLIUX MPEXOCTOPOKHOCTEH TPOTHB OCEAAHH poChl) Takke MO

GIOMEHUSIX B XOJOAHYIO HOUb Ge3 COOTBET-
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BEHHs C BO3IYXOM, 3aKphIiBast 20
nocepeGpeHHOe 3ePKal0 MOXKET CAyxHTh TOL xm.@wamummmmwmﬂwmﬂpao-
, HO 3aBUCHT OT MeCTa: B !
JKHUTENBHOCTE CAy&KOLl CHIBHO ) ; _ -
ponax win Ha Gepery Mops cepeOpaNEIl cl0fl HHOTAA COBEPLICHH

TeMueeT yepes 2—3 mecsna.

NMPOCTASl YCTAHOBKA PE®JIEKTOPA

VMes T[IaBHOE BOTHYTOE 3€PKaJoO H wnnozo_}mama@%om =E%wom
3epKaJiblle, MOXKHO NPOH3BOIHTDL HabJI0JIeHusT BOBCE cmmh oanmw il
i ) . '

, BHYIO YCTAHOBKY U3 XOpOLIEH 1

a4THBa, YCTPOUB IPHUMHTHBHY L
Emmom mm W|m o Gosbllle JHaMeTpa sepKasa, JHHOo mmzmmqo m%%zmm
%o,x%omodo pACCTOSIHAS H TOJIIHHOH B 2—25 cu (puc. 6). K ognomy

y it BKi.
Puc. 6. «UnkuicKas A0CKay A IpelBapHTENbHOU zommwhw g
Omycansoe B TEKCTe ycTpolcrso OKyaAApHOH 4acTH X okl
CKOJIbKO YMPOLIEHO M0 CPaBHEHHIO C NOKA3AHHLIM Ha puey

{ ) m -
#3 KOHIIOB JMOCKH KPEenKo MPHBHHUYHBACTCH zmw:mmﬁxx%awwmwwnwxmw.m
5 Js 0 C
| Muoro G6abIIag, ueM 3epxado.
e s b T DOBGKM WM TPH Wypyna,
MH M3 IJIaHOK. TpH mPo
HaLo0 YKPenuTh KocaKa S L s
3H pt - oyT CIAYXKHTL
OOTAHYTHE PE3HHOBOH TpyOKol, OyAy ok
sanmen OHBL Halo TNponyc
BO! 55 Ky C 8aaHedl CTOPOHBI
sepkasa. CxBo3p 3Ty HOC Mok batinded
: 3epKaJjio MOIJIO Jeub H
TpH Wypymna Tax, 4TOOH s e
\poeil 3anHeil MOBEPXHOCTH;, 3THMH IMIypYyIa
TOUKAMH CBOEH 3ajHel TOBED : ) o
[eT PeryJHpoBaTh [OJOXKEHHEe 3epKana TpH JOCTHPOBKE HauIer
«TesecKona. s
VeTAaHOBHB 3€pKaj0o Ha A0CKE, _mm.:@mmxzmmﬁo mmecaaoﬂwm. o
Jlyny u nofimaem u3o0paxenne Ha KyCcotex eJ1or0 8 ﬁ: e
Ipuras ¥ TPHABHras KaproH, Halilem MNOJIOKEHIE, p
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H300paxende Oyjler BCEro pesde H B KOTOPOM, CJe0BaTelbHO, Oy-
1

JleT HaxonuThed raasBHBI doxyc. OTMerum ero na nocke, OTMepum
3aTeM OT TOYKH (POKyCa MO HalpaBJeHHIO K 3epKajy w.mnneomm;.m
pasnoe MOJOBHHe JHaMeTpa 3epKaja-TONLIHHA JLOCKH+5 cu ENCW
THIHM B 9TOM MecTe Mo CpeIHell JIMHHH JOCKH OTBEPCTHe E_\H.E,M%oa
m wxﬁ_x U inHoi Hemuorum 6Gogee srtoro. Ilpords storo oammcn:@u
,_,w\a%wuoqmﬁwwwwv:%W%M%zoﬂ%ﬂﬁmﬂmﬂ wmwmmm;v:m. CorueM [A0BOJIBHO
‘ VKBEL I M HafieHeM Ha ee KOpoT-
KOe TVIeYO TOJICTYI0 NPOOKY, Hapy:KHblii KOHel KOTOPoii ¢p - é
€ esam Ha-
,ﬂmwwmﬁwm:wﬂ_wﬁmmzmw 45°. K Kocoii moBepxHOCTH NPo6KH M%xmamzz
L ule TJ0CKOe 3epKasblle, a CBOGOAHBIN KOHell
Epesa m YCTHM B ommcmmfo ABIPKY B JIOCKE, BLICBEPJIEHHYO
. OTBEPCTHsI Tak, YTOOH 3epKaablie NPHXOAHJOCH KaK pas
hwm.qﬂ_wzmﬁww Mmmﬂm,w":*wm..mo%; 3TOT JI0/IKeH OBITh HALEMKHO 3aKperl-
KoTOpOl O MIOTHO sEHINERANCA Ohi B oTRepéTHe 3 AGCKe. Bro
B O :
mﬂ%%_w%mzmm:o JaeT BO3MOIKHOCTH :owo%wwmwwwm m:@wmmﬂw:wﬂ_,ﬁmﬂ
JHKY  BOKPYr  CcBOeH  OCH, 4YTO MOXKeT IIoHaj i
perynupoBKH. [IaHHA NpOBOJIOKH [I0J3KHa OBITh NWMM%MMSJ MME
mm.ﬁc 3epKanbla OBLT Kak pa3 [pPOTHB HEeHTpa TJIaBHOIO 3e MM‘HMH
i m.hm%moﬁommx: MoJIyIHaMeTpa MOCJIeIHErO OT MOBEPXHOCTH ﬁh@nwmﬁ,
- _o,mo Mmmammmmmm: 3epKanblla Ha NpoOKy Hajl0 HMETb B BHIY
b mmﬂww %%%_uﬁhu\qwnm. Insa usGerxatus 3Toro cjaenyer BOCTIONb-
_ CMOJIBL, KOTODAsl NO3BOJHT CTEKJIY uepes HekKo-
TOPOE BPEMs INOC]e HAKICHKH MPHHATL CBOIO TepB : -
My. [li1s 37010 JTyUile HAa TIOBEPXHOCTH IPOGKH m%_woﬁmmmammwa s
DUKYJASPHBIX KAHABOK HAa KOTOPYIO Eﬁm, HAHEeCTH R0 S
Hagenem 3epkasio Ha ceertsioe HeGo wam Ha w,&c%,md;o pore §
ﬂmwm%o: M T. T M, TVISIAS CKBO3b OTBEpPCTHE :Mo_mmm_hmw:%%xwwm“mw
Eomvmmmm‘ a,m%w?Hm_.mmowwmMmﬁm%%mm___wmmmwm CTOPOHOII K OTBEPCTHIO),
! , T : HU aBHOI'0 3epkaJga OblI0 BHIHO B
MaJOM 3epKafblle; JJis 3TOTO MOCJeqHee MPHIETCS 110!
HJIH ODPYTYI0 CTOPOHY, a ecJH _:ommmu_o@:ﬁum _8 51 m,m_umuﬁ,v &g
TPOBOJIOKY. 3aTeM 06paTHM BHUMAaHHE Ha BH LIV s e
KaJie OTpaXKeHHe MaJoro 3epKaJbla (oHO hoawm%m@w, Q‘mmﬁ_oz -
peauHe TJIABHOTO 3epKaja, B NPOTHBHOM cayyae T S e
HAKJIOHEHO) U, 3aBHHYHBAS HIH E_mxﬁqmﬁmmwu\q 1 :.:mm.mom e
PBIX JIEXKHT IJIaBHOE 3ePKajio, YCTAHOBHM €ro H%x z“%mwnm_ A
OTBEPCTHE B Majoe 3epPKaJblle, MBI BUIEIH o%m.xm% . B
KaK pas B CepeguHe TJ4BHOTO m@uxmam. Korpa sto E,m e
HHOTPYMEHT OTperyaupoBan (T. €. pm:.%,mﬁ_o_,mm,m H BHMWO.EH, i
MaJjoro 3epkaJgblia HaXOMHUTCS TOYHO Ha o:exnmnzom:%%%m_,,ﬂ.mmﬁéw
sl HOrO
wﬂﬂﬂmﬁw_vm‘.m?muww% mewqw He OBIJI0 clesaHo, H3oBpakeHHe Hadaionac-
P %x, bl /I4/I€KO OT OCH, H BOSHUKIH OBl BpEIHLIC
s J@: _:wEx MBI TOBOPHJIH, OITHCLIBASA HCMBITAHHE TJ1aBHOO
il e el n%ﬁwammmmmzx OTHOCHTENBHBIX OTBEPCTHAX
PHPOBKH OKa3bIBAeTCsl I0CTaTOUHO.
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OcTaeTcst NPUAAJAHTE OKYJAD. BoabpMéM J0UIRURY 7X7 €M, TOJ~
ninodi B 4 cam. TIpocBepiuM B HEH OTBEPCTHC npumepHo Ha 6—
7 mm WHpEe OKYyJIApa, TILATENBHO BEIPOBHACM €TO KPYTABIM  Ha-
AMALHHKOM ¥ OKJenMm GapxaroMm HJH Gymaszeeii, Cxaeny u3 Oymark
MJIOTHYI0 TPYOKY B 8 cM JJIMHONR M TAKOTO BHYTPeHHero auaMerpad,
4To6bl OKYJSIP BXOAMJ B Hee JOBOJIBHO ILIOTHO. HapysHbll qHaMeTy
TpyOKH J0JKeH GBITL TaKoil, YTOGH OHa IJIOTHO BXOAWJIA'B OKJIECELH-
poe 6apxaToM OTBEPCTHE B JIOLIEYKE I MOT.Ia TBUI4THCA B HEM C He-
KOTOPBIM TPEHHEM, HO TUIABHO. [Ipocsepauy B AOIIEUKe MO yIJaMm
IbIPKH H MPWBHHTHM ee K JOCKe CHapyKH Tak, yrofHl OTBEPCTHE TPH-
LI0Ch B CEpe/lHHe OTBEPCTHs LOCKH MPSMO MPOTHE MAaJoro 3epKasb-
1(a. JIJIsi TOUHOCTH Jyylue MpHJaIaanTh K OKyJIApHOil TPyOKe KoJIauox
¢ MaJeHpKOii JIBIPOUKOM B LEHTPe; TIAAA B 3TY IBIPOUKY, Mbl OyaeM
BCEra Jep:Karb I1a3 B UeHTPe TpyOKH, HA ee OCH.

[Iposepum emie Pa3 PerysHpoBKy BCEl CHCTEMbl, CMOTpPSL B OKY-
/IiPHOE OTBEPCTHE U [I0CTENEeHHO O0TOABHMIAd rOJIOBY OT HEro; OTpaxe-
Hie MaJOro 3epKaniblia B [JIaBHOM 3epKaie JO0/IKHO NpH 3TOM BCe
BpeMsl OCTABATHCA BUAMMBIM, €CTH Ta143 ocrtaercd Ha IepneninKy-
Jsipe K JOCKE, TIPOBEJEHHOM OT LEHTpa MaJIOTO 3epKanblla uepes
LEHTP OKYJAPHOH TPyOKH. Ecju OHO OTXOIUT B CTOPOHY, HYXHO
{CAPABUTDL M0JI0KEHHe Majloro 3eprafbua, MOBEPHYTHL ero Hax H30-
FHYB MPOBOJIOKY.

Mbl elle HIUero He TOBOPHIH 00
‘e/isl, KOHEUHO, OUEHb OrpaHHYeHLL
TeM, uTo OKarKeTcs J10CTymHbIM. B Kpa
HOREHHAS Jyna M Jlaxe npocras JidH3a (ayullie TIAOCKO-BBIMYKJIATA,
[OBEpHYTas BBITYKJIOH CTOPOHOH K raasy). Pegaextop, BooGlle ro-
BOpS, JyUIIe BLI1ePIKHBAET yBENHUCHHE, yeMm pepakrop; JAecaTHKpat-
Hast ayna (f=25 mit) MOKET CIYKHTb cnaBGbiM OKyJsipoM, a ABai-
natukpathas (f=12,56 mam) — CHIALHBIM. Jro elle JaleKo He Ipe-
JeJbHOE yBeJHueHHe, HO IPH TaKOM YBEJIHUCHHH MpPaKTHUECKH MOK-
Ho Gymer BHIETH BCE, UTO criocofHO AATL XOpOllee 3epKaJo. .

Ilnst mauana ayumre HaOaoAarTh JlyHy, ApKHe NaHEThl [Onutep
u CaTypH, a u3 sse3 — [loaapuyio, KOTOpas nanbosee ynobHa Hs-3a
CBOEH MaJloll MOJBUKHOCTIL.

37ech HET MecTa sl MOAPOGHOTO U3JNOKEHHA pompoca 06 HCIbL-
raEd TejdecKona To HeGecHmM cBeTHiaM. CkaxeM TONBKO, uTO X0~
pouiee 3epKa/no AHAMETPOM B 150 mm nomkno paspetsts [loastp-
"y, ¢ M [ JIupH, & Bononaca, & Bosonaca, nt Jlebend, ¢ Bonbuioft
Meppenunnl, Pureb.

Ha6nwonaTts TpH  IOMOIMHM  OMHCAHHOTO ycrpoilcTsa, KOHEHHO,
Hey06HO, HO Ha MepBbIX MOPax BIOJHE BO3SMOKHO. BumecTo WUTATHBE
MOJKHO I10J1b30BATHCS TIPOCTO CTYJIOM HIlH BHICOKOI cKaMbel, onupas
OKYJIAPHBIA KOHEI JOCKH Ha CIHHKY. Camoe TpyJHOE BHavaje — 3TO
HOHMATL CBETHJIO B [TOJ1e 3PeHHsl Halllero NPHMHTHBHOrO TEJIECKOma.

Ienath at0 Hano tak. HauenuBlIHce cHavana JIOCKOI, KaK PymKbeM,
T e mISAs BIOJL €€ Kpas, nepeilieM K lepeiHeMy KOHIY IOCKH
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oxyasipe. BosMozgHOCTH JI0GH-
¥ eMy NpHIETCs MOJBb30BATLCH
fineM ciayuyae TOJHTCH H 0OBIK-




# 1I0CTapaeMest MOHMATh NIA30M OTParkeHHe CBeTH/IA, TVIALS ClepeiH
Ha 8epKaJjo; roJIoBY HAlO AepkKaTh NPHMEPHO HAa PACCTOIHHH 25—
30 cm or koHna gocku. JIas31oro MoKeT MoHago6HTLCS B3obparbes
Ha uT0-HHOY b nossnue. Eciiu cBeTHa HUMIE MOGIH30CTH OT MAJOro
sepKalblla He BHIHO, MeLIEHHO TONBHIaeM JOCKY B CTOPOHEH, TOKa
HE YBHJHM CBETHJIO; TOTJa TPHBENEM JOCKY B Takoe IOOXKEHHE,
uTOCEl H300pazkenne CBeTHIA, Majoe 3epKalblle, IEHTp TJIaBHOTO
3€pKaja M Halll TVIa3 0Ka3aluch Ha OAHOH TIPsMOil (T.e. YTOGH CBe-
THJIO CKPBLJIOCH 32 MaJbIM 8€PKajblieM, NPOEKTHPYIOLIEMCS OKOJM0
LUCHTPA TVIABHOTO 3epKalna), H nepeiiieM K OKYJASPHOMY OTBEPCTHIO.
3arasHyB Tyna (He CAMMIKOM MpUOIHIK s j1az, a epxKa ero Ha pac-
CTOSHHH 25 €M), YBUIHM CBETHJO M NPHUBELEM IO B CepesiHy OTBEp-
CTHS TIOABUHYB, KaKk Haxo, 10CKY. BcTaBuM ToTia oKyasip, H CBETHIIO
okaxercs B mose spenns. Hasogky na Qoxyc npoussenem Jjero,
BABUTAs H BEIIBHIas GyMakHYIO TPYOKY ¢ OKyJasApOM (LBUraTh HAJO,
Bpallas ee, Kax Obl BBUHUNBAS W BHIBHHUMBAS, TOTAA ABHIKEHHe Oy-
JeT IJIaBHBIM) .

HeGoubuioe ynpakHenne TOSBONAT CKOPO OCBOMTLCS € 9TOH «TeX-
HHKOH», KOTOpas MOTJa T0Ka3aTbCs UHTATENO IO Tpesbl IyIeMy
ONHUCAHUIO CJIOXKHOH M YTOMUTEJILHOM.

Ilepsrie nabawonenns, pasymeercs, HeJHKOM VHAILYT Ha MCIHBITA-
HHE TeJIECKONd M Ha YIpaXKHEHHs B NOJb30BaHHH UM, HyskeH, Koweu-
HO, HEKOTOPLIH OTBIT, JUIS TOTO YTOOH HAYUHTbCS CJAEAHUTh 334 CBETH-
JIOM, yCTaHABJIHBATL HA (POKYC, HAYUHTBCA PasGHPATLCT B KAUECTBE
H300pazkennii, Ha KOTODPbie CHJILHO BJHAET COCTOAHHE aTMoc(ephl,
KOMeOAHNA TeMIePaTyPH, BPEMEHHO H3MEHSIONHE (hopmy 3epkana,
A T. 0L

Kak #n npuMutuBHa onucanHas anech YCTAHOBKA, IIPH €e TOMO-
IlLH HE TOJILKO MOXKHO HCINBITATh HBTOTOBJEHHOE 3€PKAJN0, HO H NpPO-
H3BECTH HAG/MI0JIeHHs, MOTYIHE HMeTh HAYYHOe 3HAUeHHe HJIH, BO
BCAKOM CJaIyyae, He CAHIIKOM YCTYNalollHe TeM, KOTOPHIe [eaaiorcs
AOPOTHMH HHCTPYMEHTAMH TaKoro xe puamerpa. Jlus npuvepa npu-
BoauM ororpaduio JIyHbl, cueraHHyo ONHHM H3 MOCKOBCKUX JIIO-
GuTesiell aCTPOHOMHH NIPH TIOMOIIH TAKOH YCTAHOBKH M CAMOLEDL-
HEIX 8epKaa (puc. 7). !

Koueuno moburens Oyner Bcerfa CIPeMutbCs K Godee CoBEp-
IIEHHOH YCTAaHOBKE, OLHAKO MHOIOe 3aBHCHT 3/eCh yiKe OT MaTepu-
4JIbHBIX BO3MOXKHOCTeH. Ho BO3MOXHO LOCTHIHYTH ropasdigo GOMb-
WIEro; KaxKIBIl MOKET YCTPOHTh cebe IUTATHB, BNOIHe NPHIOLHbIN
JJIsT Cepbe3HBIX HaG/I0deHuil M AOCTATOuHO YA0OHBIE Jlo6ureio,
HMeIOIeMy XKelaHiHe H BO3MOMKHOCTH JJ MOCTPOHKH XOPOLIEro T4 -
THBA, MBIl peKOMeHJyeM MO3HAKOMUTbCH ¢O crartbsMu A. C. Pomu-
Ha, KOTOpble NpuBeJleHbl B CHHCKe auTepaTypsl (crp. 50). Ha puc. 8
ToXasan CHHMOX noeepxnocr Jlyubl, noayuenusit A. C, ®oMuubiv
C ero pedaexTopom. ,

Pasmeprl 3TOfl HHCTPYKIHH He TIO3BOJISIOT noapobHee H3TOKUTD
BOMPOC 06 YCTPOATBe MITATHRA A5 Te1eCKONa, TaK JKe KaK | BOTIpOC
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06 W3TOTOBJEHHH CBOMMH CHIAMH OKYJAAPOB (KOTOPOE BroJHe mmwﬁ
MoKH0) . OaHako cooBIHTD mm_zzmm éqummwa%wmwm::m 0 TIOCTPOHK
TATHBA MBI BCE XKe CUHTAeM HeoOXOIHMBIM, |
Eaﬂmmw_mﬂ"mn%ma AyMath, YTO Halo CTPEMHTHCSA HENPEMEHHO K COopy-
JKeHHI0 IITaTHBA HauOoJiee COBEPUIEHHOH CHCTEMBI, T. . :mﬁomew_
napa/iakTHueckoil ycranoskH. Ilapasiakruyeckas %Sn__:nwmmm eoaww_.
TOTJla OTBEYaeT CBOEMY Ha3HAYEHHMIO, KOTJa OHa O4YeHb XOPOLUIO | -
moqHeHa. A 310 TpeGyer BO3MOMKHOCTEH, KOTOpBIMI MaJsio 5@.% :
mobureneii pacnonaraer. Ilnoxo cpaGoranHas zm__um.;_:mxexcmormxgm
ycTaHOBKA BPSA JH NpUHeceT 60JbIe TMOJIB3 b, HeM o\:so.mm_mmm JLOCKa.
Camas GoJiplIasi TPYAHOCTh, ¢ KOTOPOH NPHXOIUTCA Smazwmmgwww
NpU COOPYKEHHH YCTAHOBKH — JOCTHKEHHE YCTOMUHBOCTH. L\POX :
Hue 1ITATHRA AejaeT HaGJI0LeHHs HeBO3MOXKHBIMM, B UeM Ha CBOE!

onpiTe yoexpaercs Kamablil, obaagatomHl «HACTOSIHM» [ITATHBOM,.

Puc. 7. ®ororpadusa JIyHsl 0KOJO :%ﬂw m_mwm%whw,.%ﬂwﬁm
Has ¥ TIOMOIIK -MH

yenpuas C. UyBaxXxuHHIM NpH I :

¢ m%xmam_«goma:wowmm:oqo HA UMKHMHCKOH JOCKe




Nuxn. 8. ®ororpadusn UaCcTH JIYHHOTO JIHCKa 6mnn3 xkpatepa Konepuuk, noay-
1eHHAsl OKOJIO ToclegHell UeTBEpTH B KaccerpeHoBcKoM doryee 320-Miin-
MeTpoRoro pediexrtopd, moctpoeHnoro A, C. GOMHHBIM.
TMonepeunsk AyHHOrO NHCKA HA HeraTHBe OKOJIO 45 st

HO He OUEHb XOPOUIO BRIIOJIHEHHEIM. OnucanHas BhILE npeaBapuTelb-
Has «yCTaHOBKA» Ha JIOCKe (ee C IOJHBIM NPAaBOM MOKHO Ha3bBAThH
SUHKMHCKOW», TAK KaK OHa BMePBbIE NPEJIOKeHa A A, UnkuHBIM)
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Prc. 9. CxeMa NPOCTOro 1ITATHBA, OMICAHHOTO B TEKCTE

00 — Tpy6a Telleckona, YCTaHOBJICHHAA pa Buake BC. Bunxka MomeT
BpallaThCA OKOJO BePTHKANBHOH OCH, BMeCTE C TpyGoit, Bpaulalouleiicss 8 Bep-
miKanbEofl miockectH oxkodo C. Iloamopka 0A, coemutienHas c TpyGol oA
GKYAAPOM H € OCHOBAHHEM IUTATHBA B TOUKE A [pPH NOMOLLM LIAPOBBIX TONOBOK,
MOKeT DAaslBHTATLCH; OHa COCTOHT H3 TpyGKH, BHYTpL KOTOPOHl BXOIHT CTED:

skeHb. 3akpemisAsck B J000M NOI0KEHHH, 3TOT cTepFelb MOMET HEMHOTO Bbi-

npHraThCAl M BIBHTAaTLCH TPH IOMOULH pHETOBOH MydToukH D, nas HeGoJIBIIHX

nepeMelnenuii Mo EHICOTE BO BpEMA wabmonenus, Ok — OKYASP, COXPaHAROULHE
peersa TOPH3OHTANBHOE IOJOMKEHHE

npu Beeil coell TPUMHTHBHOCTH ofaagaer OJHHM I'POMaJHBIM Tpen-
MyIIeCTBOM: OHa He IOABepKeHa APOKAHMIO, TaK Kak OIHpaeTcs
0BOUMH CBOUMY KOHIAMH (OXHHM TPSMO Ha 3eMJIO, IPYriM O CIIMH-
Ky cTyaa, i 4T0-11n60 uHoe). B mpeKHHe BpeMeHa, KOria MexaHn-
KA HAXOLUJIACH HA OUeHb TPHMHTHBHOH CTaiHH Pa3BHTHH, STOT TIpHH-
(M1l OI0PBl KOHIA, HECYLIero OKYJsp, WHPOKO NpUMEHsJCs BBELAI0-
IIMMHCS KOHCTPYKTOPaMH M JaBasl OJecTsiiHe pesyanTaTh. Mel, He
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Mﬂ%%%%ﬂ? COBETYeM HauHHalolleMy JIOOHTENI0 ClepBa OTKA3aThCA
o ,ﬁvxmmﬁmmd_w o:h,_.me:_wm. m YCTPOHTE cefe yCTaHOBKY, ﬁ@:oawwws.
! noanopku. Ee MoXHO mocTpow: i
4yTOOBl CBETHJIO yIEepkK POATb TAKUM O0GpasoM
HBaJOCh B I0JI€ 3DeH ;
HHUST TeJlec : i pPEHHS MyTeM II0BOpa L
mﬂﬁﬂmnwo:m LB BOKPYT OJHO mmwaxmmavm,ow oht p ‘ﬁEmm
nxo.u%_w LUl YCTPOHCTBA YCTAHOBKH TaKOB A_ﬁmn. 9). Tpy6a Teie-
neoqzvxoqovfo MOXHO H3rOTOBHThL M3 1€peBa, MPHAAB el L :to-
eif nomowwmmwwwom nmnmﬂwm_o T thaa Al By ﬁowwoaﬁouwwm
bCS Ha Buska, B ¢ T
» , CBOIO ouepe;
art B T ! s penb, MOXKeT =
ﬁoEwomE Moﬁuu:“ BePTHKA/IbHOU ocu. B rouke A ,uﬁ_,mx_umz,ammm %mmﬂm
m.oh:o@xm_u,m_wmx __woa_o,mxm K OCHOBAHHIO BCEfl YCTAHOBKH pasIBHIKHAS
FOIOBKOT, ﬁohAxm_MEmm ¢ TPy60it O3 OKyJIApa TaKOH JKe WapoBoft
e e _a.mﬁ_,_,m m@ pacmo/nox)ena Tak, uto6sl yroa CAB b1 paBen
il ot naGuonerns. JInnus, AC nonkHa coBNanath ¢ Mep-
oamchﬁ.mav%m .meoa e Oynyun 3akpenjeHa B Touke C
Touky O %u\_@_o%mwwwx OA (rax xax noxnopka OA ynepxusaer
: Ha OJHOM H TO c
A3 i | M K€ DACCTOAHHH OT T
zww %m%mmﬂnao%ma BpallarThed JHIL BOKPYT npsamoit AC; a sta wﬁm_
4 | . i =
JHOO nﬂmﬁ%ﬂwﬁ% ocH Mupa. Iosromy, pas @Smm,o.m&@;:mm Ha xmmw@
nOMAeT 32 3THY 0C/Ie BaKpEeIVIEHHsT PasABHIKHOH MOANOPKH, TpyOa
BEPTHKAJALHOM o_mmaxa,oz IpM [IOBODAUMBaHHH BOKDYT ONHOM JIHIID
o5 mm.xm mo.om. HenocTaTkoM ycTaHOBKH SBJASETCH JHINb TO, UTO
s Cwoam mmwhmq BpaLLAThCsl, KK BO BCAKOM a3HMYTaIbHOM w:m.
o el o_o,mm IITATHB ¥ AeHCTBYET B OCHOBHOM KaK MapaJ/JiaKTH-
UMeer _E:S aercst asumyrasbHbiM). as Habmionenuit 310 He
SoToipi KOTO 3HAUEHHS] H MOXKET OKa3aThCsd BPENHO JMIp I
s o.:xnm%omwmx: ¢ JOJTHMH BblAepxKKaMu, Jlpyro# mmnon%%
& ‘Gencilin m%aw wﬁm:o_mxx|mm:w:ﬂohmon? ee i HabmofeHuil
Kak TpPOCTYIo Wmmm HeGa; Bepree, TaM ee NPHJETCA MPUMEHATH
CTPaUIHO, TakK xmﬂzﬁ%%wmwa YCTAHOBKY. DT0 TOKE He CTO.b
i, _ BUIHHCTBO HaGma10 :
I0KHOH cTOpOHe Heba. aGmofennii POMIBOMUTCA B
0cTO ol s L
w%mmo%mmmwmwmm TaKou yCTaHOBKH Besiku, Ilpemnme Bcero—sro
ECEM onemawm%m.wwe%%éwon;_ W Sare i s O RERON,
: eIJIEHHAS] Y OKYJS ,
npu ynsapa tpyGa He APOKHT Laxe
ammom.waw_mmﬂa Berpe. [lajee, ycTaHOBKa MOKer OBIThL @nhmawmﬂ vwm
HEMHOIHX :mmnwwmam (R0 flepeBa BKIIONHTEINBHO), 3a HCKITIOUCHHEM
2 KOTOPBIe FKeaaTenb
Hak g JBbHO Cclle/laTh MeTaJJ
ilakoHe : HYECKHMH.
%hommzn_ﬁmmumhms%mmxm Tpy6Bl BO BCEX OTHOLIEHHSIX Upe3BbIYAMHO
dadbe .jmhmxmmmﬁo:mo BEPTHKAJbHOH OCH MOXKHO JIEeTKO NOCTATS
s VAP, TO JAOCTATOUYHO KOPOTKOTO !
HEHHOTO # pPOTKOro KJloua, Coeii-
mm.:xxozo M%uo%mzz YCTPOHCTBOM (HampuMep, 06TAHYTHIM wmwmmom
xm?zom,oni, n%oﬁm:zg NOCPe/iCTBOM TPEHHsI 3a BTYJKY BepTH
f ' bl BO BpeMsi Hab/Ja0JdeHuil B -
enx ¢ pamates T 0
Wmomm%ﬁwﬂmmwmﬁsam B moJie 3peHus. TouHo TakKXKe anmwwzmmmmm
eana zu@ao:mwmhwﬁm nepeMellents Mo BbICOTe TPH NOMOLLH Ha
, CIABHIAIOUIEH M pas/iBHUT ¥ :
3/IBUT A10
e meii nogmopky 04,

Hab/104aTh € TaKoii ycranoskoil ype3BbluAHHO npusATHO. EcJin

ClenaTs ee J0CTATOUHO MACCHBHOJ, TO e YCTOYHBOCTD cOBepILEHHO
MCKJIOUHTeNbHA. [lpn kenaHuH MOMKHO npuaaguTh K Hel H 4acoBOH

MeXaHH3M, KOTOPHIL faxKe H IPH Majioi TOUHOCTH BeneHns 0CBODOIHT
1PaBYI0 PYKY, 3aHATYIO MOBOPaYHBAHHEM MHCTpPYMEHTA 32 CBETH/IOM.
yTo OKYJAp TPH BCEX

BoabluM yao6eTBOM sBJsSETCs Takxe # TO,

NOJ0KEHUAX OCTAETCH TOPHSOHTAJbHBIM, a HE MeHsieT CBOil HAKJIOH,
Kak TIpH HACTOsILIENl napaniaKTHIeCKO MOHTHPOBKe (K BOCTOKY OT
MepHIMAHA OKYyJsap HaKIOHEH KBepxy, a KOrja CBeTHJIO HAXOILUTCH
K 3amafy, MpUXOAUTCS 3AXOAUTD € APYTOji CTOPOHbI, & TO ¥ B OueHb
Hey10GHOM MOJIOKEHHH narnGaThest Ham TPYGOit) . V HacTOSLMX Ta-
pasmakTHIecKn MOHTHPOBAHHBIX De(JerTopoB MIPAXOIHUTEST yCTpan-
BaTL OCOGoOe npucrnocobierne A yCTpaHeHUus ITOro HeyaobcTBa:
o Bes TpybBa aenaercs noBopadnBaoleics BOKPYT cpoelf ONTH-
yeckoil ocu, JHO0 MOMKET MoBOpAaYUBATHECS € oKyJafpHas 4acThb.

PedJexTop ¢ 3€pKajJoM B 150 MM MPUHALIEKHT K CPABHHTENBHO
CH/IbHBIM HHCTDYMEHTAM; C €ro NOMOLIBIO MOYKHO HE TOJILKO CBOHMH
rna3aMi BUAETH BCE, O UeM coofuiaoT HOTY/AAPHEIE KHHTH MO aCTPO-
HOMHMH, HO M CLEJIATL MHOTO HaGMONe U, HMEIOLUIHX HAayuHOe 3Hate
nue, 11pHoGpecTH TOTOBLI MHCTPYMEHT raKoil CHABL s JI0OHTEs
TPaKTHIECKH HEBO3MOMKHO. [TosToMy Mbi, He KoaeGasch, PeKOMEILy-
oM TIONBITATHCH CBOMMH CHJaMH CO8AATh €TO. IIpy HaCTOHYMBOCTH
M HACTOSILEM JKeJaHuy ycmex rapaHTHpOBaH.

Coopy¥eHne TeJecKona CBONMH cHJAMH He Tepser TIPHBJIEKA-
TelbHOCTH ¥ 3HaueHus [axe M IPH BO3MOIKHOCTH TIPHOGPETEHH
rotesoro mHcrpyMenTta. Ho HaGaionenus Bcerga Gyiyt HMeTh 0CO-
6y10 MpesecTs, eciiy HHCTPYMEHT camopenbupil, Jasi mofurens MHO-

O 3HAYHT CO3/aTh TAKON ronuaiimuii mpubop, KaxK TeaecKol, CROMMHA

cOBCTBEHHBIME PYKAMH H3 GechopMEHHBIX KyCKOB MaTepuasna u Ha
np ero neficTsus, A MOHATHL TIO-

cBOEM OTBITe TOHSTh KaxKaywo Jerad
HACTOALIEMY MOXKHO JHIIb TOCIE paboTHl HaL nocTpoiikofl Teaeckond.
BeckopBICTHBI TPYIL, COGTHHEHHBIHl C TPOManHbIM SHTy3HASMOM,
BCEria OTMMYABIIMM JIo6uTeneil aCTPOHOMHUH, HE MOKET 0CTaTbes
GeCIIONHBIM: HELapoM BCE KpynHefilie Te/ eCKOnoCTPOHTEIN HauH-
v ¢ JoGuTenbcTBa. JITOHTEIEM 6B M OCHOBATEN b ACTPOHOMH-
yecKofl ONTHKM B Halled cTpate A. A, UukuH, B KauecTBe J10OUTeIs
Havas M BBULAIONMIMICS HAII ClieNUa/net o 4CTPOHOMHYECKOH ONTHKE
J1. 1. MakcyToB. B nauei ctpane, TA€ TBOPUECKOH HHHILMATHBE TTPE-
JOCTABJEHBEl TaKHe HCKIIOUHTEbHbIE BO3MOYKHOCTH, HE3aMeTHbIH
BHAUAJE TPYL SUTY3HACTOB-0JHHOYEK MOXKET JIETKO BHIHTECSA B KOJ-
[[eKTUBHO® HAUMHAHHE, KOTOPOE OKaXKeT PEeMHTCIBHOE BAUAHAE Ha
pasBUTHE TEXHHKA TeJIeCKOTIOCTPOCHHSI, B KOTOPOI CCCP napHO 3a-
uMMaeT TOueTHOe MecTo, M y¥e Helanek ToT JCHD, Korjaa Hauld
cTpaHa M B 3TOH 0OJIAaCTH CTAHET peayuei.
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