
IAcmopua noJKKU 

c<,llopo2a no>KKQ Ko y,,, - macum py cKaR nocnosuqa. U He 
3pR s 3mou nocnosuqe ynoMuHaema, uMeHHO noN<Ka, sea& 
no>KKa - 3mo caM&lii npaKmU'IH&1ii npeoMem U3 scex cmonos&1x 
npu6opos. HecMompR Ha mo, 'Imo noJKKa npeaHa3Ha11eHa onR 
nepeHoca JKuoKoii unu nonyJKuaKoii nuucu, ee MO>KHO ucnon&3o
aamb u s Ka'lecmee sunKu, u s Ka'lecmse HOJKa, u 8 KO'lecmse 
noeapewKu. HeKomopb1e noJKKu yoa'IHO ucnon1,3y,om iJna oeKo
puposaHuR noMec.qeHUR. A ec.qe MOJKHO ee npuMeHUmb KOK 
3epKano. OiJHOJKObl, o6eoaR nocne WKOAbl, Mbl C 6pamoM 30Me
munu Heo6&1'IHY10 KapmuHy: earu CMompem& HO nOJKKY, KOK s 
3epKano, oaHa cmopoHa noJKKU ysenu11um Hawe ompaJKeHue, a 
o6opomHaR - nepesepHem ezo. no'leMy maK npoucxoaum? 

nepBble JlO>KKVI 6blflVI CAenaHbl He 1113 KaMHR, KaK MO>KHO npeAnOnO>KVITb, a 1113 
o6o>K>KeHHOYI rnVIHbl, TaK KaK (11M He rpe6osanacb np04HOCTb, nOTOMY YTO 
JlO>KKaMVI TOrAa e11111 MRrKylO nVll.l.\Y, npeACTaBJlRJla OHa co60V1 nonywap C 
py4KOll1. B AaJ1bHe~weM 11toAll1 Ha4anvi vicnonb30BaTb pa3J1(114Hble Marep111anb1 
Anfl 1113fOTOBJleHl/1R flO>KeK. B xv BeKe np11106penvi nonynRpHOCTb JlO}KKl,1 1113 
11aryHV1 ll1 MeA111, ApVICTOKpaTbl 111 KOp011"1 nOJ1b30BaJ1"1Cb J10>KKaMll1 1113 cepe6pa 111 
30/lOTa. <DopMa JlO>KKVI nOCTORHHO MeHRJlaCb, noKa B 1760 fOAY He crana osanb
HOLil VI YA06HO~ B ynoTpe611eHVlll1. CeLil4aC l/13fOTaBJlVIBalOT orpOMHOe KOJ11/1Ye
CTBO pa3H006pa3HblX JlO>KeK pa3HblX 4BeTOB, pa3Mepos, cpopM, V13 pa3Jll/14HblX 

,l.fpeBHRR flO)KKQ U3 Mope H020 oy6a 

MaTep111anos. 
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, ,[JpeBHRR flO)KKO U3 MeOU 

OmpaJKeHuR s cmonosou noJKKe 
Aeno s TOM, 4TO 0Tno11111posaHHa.fl nosepxHOCTb 110>1<Kv1 

oTpa>KaeT cseT VI cTpOVIT l/13o6pa>KeHVIR, KaK 3epKano. Pa3HV1-
4a Jlll1Wb B TOM, 4TO npv1Bbl4HOe HaM 3epKano - nnocKoe, a 
JlO>KKa - Bb1nyK110-sorHyrafl. ( BHyrpeHHel/1 CTOpOHbl JlO>KKa 
npeAcrasnReT co6ovi sorHyroe 3epKano, KOTopoe B 6011b
w111HCTBe c11y4aes nepesopa4visaer 111306pa>KeH111e, a c BHew
Hevi - Bb1nyKJ1oe 3epKano, o6pa3ytol.l.\ee TOJlbKO npRMble vi 

yMeHbWeHHble Vl306pa>KeHl-1.R. no3TOMY B BblnyKllOVI 4aCTVI 
~ 

Mbl OTpa>KaeMCR np.RMO, a B BOrHyro111 - ssepx TOpMawKaMll1. 
4To6b1 noHRTb, no4eMy sorHyroe 3epKano nepesopa4visaeT 
V1306pa>KeH111e, a Bb1nyK11oe - HeT, BCnOMHll1M, 4TO TaKoe 
soo6~e vi306pa>KeHL-1e. 3To ny4111 cseTa, nonaAat0~111e K HaM 
s rna3. nepesepHyroe 111306pa>KeHL-1e - 3To ronosa sHvi3y, a 
Hor111 ssepxy, ro ecTb sepxH111vi ny4 cTan Hll1>KHll1M 111 Hao6opoT • 
.QnR Toro 4ro6 nony41,1Tb nepesepHyroe v,306pa>KeH111e, HaAO 
nyCTVITb ny41,1 CBeTa TaK, 4T06 0Hlt1 noMeHRJlVICb MecraMll1. 
lt1MeHHO 3TO 111 AenaeT sorHyroe 3epKa110. 0Ho co6vipaeT 
naAatO~l/1~ Ha Hero CBeT «B KY4Y» (TO eCTb cf>OKYC1t1pyeT CB€T), 
a 3aTeM ny4l'1 npocTo nerRT no npRMOl!l. 8b1nyKJ1oe 3epKa110 
11y4v, He q>oKyc111pyeT, a Hao6opoT, pa36pacb1saeT so see 
CTOpOHbl. Ho sepXHl-1VI ny4 OCTaercR npvi 3TOM sepXHll1M 
nyYoM, VI 1,1306pa>1<eHvie He nepesopa4111saeTcR. 



3aHuMamen&H&1e 
onmu'lecKue on&1m&1 
8 OOMQWHUX ycnoBURX 

<<Kpusoe 3epKano U3 o6epmKU>> 
B HaWl/1 AHi/i see 4aL4e o6epTKVI AenatoT 1/13 TOHKOVI nnaeTI/IKOBOl/1 nneHKVI. 

HeKOTOpble 1113 HI/IX, oeo6eHHO noAap04Hble, VIMetoT noeepe6peHHYIO orpa
>KatoL4yto nosepXHOCTb. HasepHAKa, Tbl nony4an no,qapOK, o6epHyrblVI B 
raKYto ynaKOB04HYto nneHKY, Een111 Aa, To VIHTepeeHo, 4TO Tbl eAenan c 
3epKaJlbHOll1 o6epTKOll1? 

8b1pe>1<1111113 noeepe6peHHOVI nneHKl/1 np.AMoyronbHVIK TaKoro >Ke pa3Mepa, 
KaK 1,1 KapT04Ka. C noMOL4bto KJ1eesoro KapaHAawa aKKypaTHO npV1KJ1e111 
nneHKY K KapT04Ke: eHa4ana CJlO>KI/I 1/lX VI nOTVIXOHbK}' OT cepeAI/IHbl K Kpa.AM 
np111rnaAb nneHKY, 4T06bl Vl36aBll1TbC.A OT ny3blpe111 B03Ayxa. noAO>KJ:\VI, noKa 

V 

Knel/1 BbleOXHeT. 
Tenepb noeMOTpVI Ha nocepe6peHHYIO KapT04Ky. Tbl BVIAVIWb B Hel/1 esoe 

orpa>KeH111e? Xopowee 3epKano nony4V111oeb? Tenepb nonpo6yvi 1113orHyrb 
«3epKano» . .Qep>Ka KapT04KY 3a KpaR, BblfHVI ee TaK, 4T06bl OHa o6pa30BaJla ., 
BblnyKnoe 3epKano. np111 3TOM 4eHTpaJ1bHaR ~aCTb KapT04KIII AOJl>KHa 
eMOTpeTb Ha re6R. Tenepb eABIIIHb 3TOT 1113r1116 6J1111>Ke K Kpato KapT04KIII. A 
renepb CMorp1,1 111 ynb16a111C.A! 

Pa6oma c o6opyooeaHueM «OnmuKa». 

' 

' 

<<3epKan&HQR KOMHama>> 
B03bMVI TPIII MaJleHbKIIIX npRMoyrOJlbHblX 3epKana, nnaeTl/1JlVIH, MaJleHbKYIO 6ycVIHKY 

1/111111 VlrpyWKY, pe31/1HOBbte KOJ1b4a, eKOT4. 
( nOMOL4blO eKOT4a Ill pe31/1HOBblX KOJ1e4 3aKpen111 TpVI 3epKaJ1a, 4T06bl nony4VIJle.fl 

rpeyrOJlbHl/lK. noMeeTl/1 6yclllHKY VIJllll v1rpywKy B 4eHTP 3TOl/1 ManeHbKOl/1 «3epKaJ1b
HOl/1 KOMHaTbl». 8HVIMaTeJ1bHO noeMOTpVI B eepeAVIHy. 4ro Tbl BVIA111Wb? (Tbl YBlllAVIWb 
MHOrOKpaTHOe OTpa>KeHVle) 

npuMeHeHue 8&1nyKnblX U BOZHym&IX 3epKan 
802Hym&1e 3epKana 
8 Hawe speMR BOrHyrble 3€pKana 4aL4e 111enOJ1b3YIOTCR All.A oeseL4eHIAfl. B KapMaH

HOM 3JleKTp1114€eKOM Q>OHap111Ke CTOl/lT Kpowe4HaR naMn04Ka. ECJlVI 6bt OHa noCblJlaJla 
CBOVI J1Y4VI BO see er opOHbl, TO OT TaKoro q>0Hap111Ka 6blJ10 6bl Mano nOJlb3bl: ero eser 
He npOHVIKan 6bl ,QaJlbWe OAHOrO-,QBYX MeTpOB. Ho 3a naMn04KOVI noerasneHO 
ManeHbKoe sorHyroe 3epKa11b4e. no3TOMY 11y4 eser a or KapMaHHoro cpoHapA npope-
3b1saer TeMHOry Ha ,qee.ATb MeTpOB snepeA, 0,QHaKO B q>oHape VIMeeTC.A eL4e VI 
ManeHbKa.A JlVIH3a - nepeA naMn04KOll1. 3epKanb4e III n111H3a noMorator ,Qpyr APYry 
C03,QaBaTb HanpasneHHbl l/1 ny4 eseTa. 

TaK >Ke yeTpOeHbl Ill aBTOM06111JlbHble <papbl VI npo>KeKTOpbl, KOpa6eJlbHbll/1 <pOHapb 
Ha sepxywKe Ma4Tbl VI q>oHapb MaRKa. 8 npo>KeKTOpe eseTlt1T MOL4Ha.A AYrOBaA JlaMna. 
Ho eCJll/l 6bl BblHY/1111 1113 npo>KeKTopa BOrHyroe 3epKano, TO CBeT JlaMnbl 6ec4eJ1bHO 
pa3owencR 6bl BO see CTOpOHbl. 0Ha eser111na 6bl He Ha eeMb,QeCRT KVIJlOMerpos, a 
scero Ha OAVIH-ABa ... 

8&1nyKJ1&1e 3epKana 
TaK111e Bb1nyKJ1ble He6b10L4V1eer1 3epKa11a 4aCTO MO>KHO YBl/1,QeTb Ha yn1114ax ropo,Qa VI B 06L4e

eTBeHHblX Mecrax. 0630pHbl€ 3epKaJla VICnOJlb3YIOTC.A KaK Ha yn1114ax, TaK VI B noMeL4€HVI.AX. TaK, 
Hanp111Mep, s Mara3VIHe o63opHoe 3epKano noKa3btsaer nepe0Ha11y, KTO VI 4TO ,QenaeT B npoxo-.. 
,Qax Me>f<Ay CTeJ1J1a>KaMV1, a Ha T.A>KeJlOM y4aCTKe aBTOCTORHKVI no3B0Jl.AeT aBTOBJ1a,QeJ1b4aM Bbln0/1-
HRTb MaHeBpbl 6e3 eTOJlKHOB€HVlll1. 

B MeA1114111He 1113 3epKan Ha1116onee pacnpocTpaHeH no6Hblll1 pe<pneKrop - spa4e6Hb1111 111Hcrpy
MeHT, npe,QCTaBJl.AIOl.41/11/1 co60111 BOrHyToe 3epKano e OTBepCTVl€M nocepe,QI/IH€. OH npe,QHa3Ha4eH 
AJ1A HanpasneHVI.A Y3Koro ny4Ka csera BHYTPb rna3a, yxa, Hoea, rnoTKl/1 111 ropraH111. 

BMecre C PYKOBO,QIIITeneM Mbl npo,qena11111 Macey onblTOB C onTVl4eCKl/1MVI np1116opaM111. Ce1114ac 
Mbl 3HaeM MHOroe O TOM, 4TO Hae TaK VIHTepecosano. Tenepb TBOR 04epe,Qb ,QeJll/lTbC.A eBOVIMVI 

OTKpblTVIRMVI. 

UccneaoaamenbCf<YIO pa6omy BbtnonHunu y'-leHuKu 3 Knacca MOY «CpeaHRR 06U{eo6pa3oaamenbHGR wKona c. HoaaR 5eKwaHKa 
MO «6apb1wcKuu pauoH» YnbRHOBCKou o6nacmu BuKmop u ,[/Mumpuu 0KonbHOBbt. 
Hay1.1H&re pyKoeooumenu - O.H. £nu3apoea, E.H. Unbu1.Jee. 
Mamepua11 noo2omoe11eH npu cooeucmeuu ooL1eHma Ka</)eopb1 Ha'-lallbHozo 06pa3oeaHuR Yt1nK nPO C./0. npoxopoeou. 
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