YcaoBue

Sananwue 10 - 2. IIpenomiieHne u mporryckaHue.

[Ipubopsr u obopyposanue: Ilractunka crekagunag 5x5 cM, Tosmmna 6 mM; [Lnactunka u3z opr-
cTeksa HxH cM, TommmHa 4 MM, Gymara GuIbTpoBaJibHAsl, KPACHBIN Ja3ep, IMTATUB, JMHENKa,
MUJLJINMETPOBas Oymara Jijis U3MepeHuil, BOJIa.

Yactp 1. [losHakoMuMCS ¢ 3aKOHOM ITPEJIOMJIEHUS .

Ecmm nya cBera 1 majaer Ha rpaHuily pasjesa JIByX Pa3/IMYHBIX BEIIECTB, TO BO3HHUKAIO OTpa-
JKeHHBIN (2) 1 npestomienubtii (3) syan. st 9STUX Jiydeil cpaBeyInBbl 3aKOHBI T€OMETPIYIECKOMN
onTuKY: - Jlyun majiarommii, oTpaykeHHbIi, TPEJIOMJIEHHBIN 1 HOpMaJlb K TOBEPXHOCTH B TOYKE ITa-
JIEHUs JIEZKAT B OJIHOM IIJIOCKOCTH; - YTOJI OTPayKeHUs PaBeH YIJIy MaJeHus; - YTOJl MPEJTOMICHIS 1
YTOJI NIAJICHUsT CBsA3aHbI cooTHOIIeHeM (3akoH CHesmyca):

ny sin ap = ng Sin as, (1)

Lne nq, ng - HOKa3aTe M IpeIoMIeH st cpe/l (OCHOBHAST ONITHIeCKasT XapDAKTEPUCTHKA MATEPUATIOR ).
JLns Bo3TyXa moKasaTesb IpeIoMIeHNsT MOYKHO CUUTATh paBHLIM 1 = 1. Bee yruibl oTcumThIBaloTCA
oT HopMaJH (MepIeH/NKY/IApa) K TPAHKIE pa3Jieia.

1.1 Ha oranenbaom Branke 1 uzobparkeHbl Tpu Jiyda, I1aJaoliue U3 BO3/yXa Ha CTeKJIO (IoKa3a-
TeJIb TpesioMiteHnst Koroporo ny = 1,5). I[Toctpoiite (To4HO) OTparkeHHBIE W MPEJOMJICHHBIN JIy M,
BO3HUKAIOIIUE OT KaXKJ0r0 M3 IMaJafonux Jjydeii . [IponymepyiiTe 3Tn Jiydn B COOTBETCTBUM C HY-
Meparueit majaromnmx jgaydeit. 1.2 Ha orgensnom Bianke 2 nzobparkKeHbl Tpu Jiyda, HaJlalolnme u3
crekJa (IIoKa3aTesib MpeJIoMIeHns KOToporo ny = 1,5) B Bozayx. [locTpoiite (TouHO) OTpakeHHbIE
U TIPEJIOMJIEHHBIH JIYYHU, BOBHUKAIOIIME OT KaXKJI0I0 u3 najatonux jgydeit . [Iponymepyiite st jy-
YU B COOTBETCTBUM C HyMeparueil najgaommx jgydeit. 1.3 [Ipn kakoM MakcuMaabHOM yTJIe IMajIeHus
13 CTeKJIa B BO3/yX Oy/JeT BO3SHUKATDH MPEIOMIEHHBIN JIyd?!

ITocTpoeHusi npoBoauTe Ha BBIJAaHHBIX OJIaHKax!

Yactp 2. /IBa oTpakeHus

Bo secex usmepenuar 3axpenastume aadep 6 aanke wmamusa!

Hanpasbre Jjiyd j1a3epa Ha OJIHY U3 FOPU3OHTAJIBLHO PACIIOJIOXKEHHON IIACTHHOK SAIIMKA 110 HEKO-
TOPBIM yIJIoM <. Ec/iim Ha HEKOTOPOM pacCTOAHUU OT IJIACTUHKU PACIOJIOXKUTH JIMCTOK OyMaru
(MIJLTEMETPOBKY) TApaJIe/IbHO [JIACTUHKE, TO HEM MOYKHO YBHJIETH J[BA APKUX TsiTHA (JIydIre
CMOTPETH Ha OYMayKKy CBEPXY).



.

Uszmeperus caedyem nposodumsv das obeuxr naacmunox!

2.1 Omupenesiure, U3MEHSETCS JIN PACCTOSTHUE MEXKIy HSATHAMHU [ IIPU U3MEHEHUU PACCTOSTHUS OT
AMUKA JI0 JTUCTa OyMar.

2.2 Nzobpa3ure xo/1 JIydeit uepe3 AIK U BHE €ro, 00bsACHAIONINI BOSHUKHOBEHNE 2 TIATEH Ha JTUCTE
Oymarm.

2.3 Honayaure dopmyIty, ONMUCHIBAIONIYIO 3aBUCHMOCTD PACCTOSHUS MEXKIy IIATHAMU [ OT yIJia Ia-
JIEHU .

2.4 VIamepbre paccTostHue MKy ISITHAME | TIPU MaKCHMAaJIbHO BO3MOXKHOM yTJIe TaJIeHust v (yKa-
ZKHUTE KaK Bbl USMEPAJIN YyI'OJI Oé)

2.5 PaccunTaiiTe mokasare/ib MPEJIOMICHUS TIJIACTUHKHA.

Yactp 3. TemHoe nisAiTHO.

Hamounte dbunbrpoBaibuyio OyMaxKKy 2 u npukpenute ee K miactunke 1. [lmorko mpmxkmure ee
HAJIBIIAME K CTEKJTy — MeXK Iy OyMarKKOi 1 CTEeKJIOM He JIOJIKHO ObITh Bozyxa! HikHss cropona
IIJTaCTUHKN JOJIZKHa HaXOJUTCA B BOBZ[‘YXG!

Hamnpasbre Jiyd j1a3epa 3 Ha IJIACTUKY BepTHKa/AbHO. [Ipm sTOM Ha OyMarkke MOXKHO YBHUJIETH
TEeMHOE KPYTJIOe ITATHO.

3

<™

3.1 UzmepbTe uaMeTp TEMHOT'O ISITHA.

3.2 IIpoBeuTe anajgormaHoe U3MepeHue JId IIaCTUHKHA 2.

3.3 Nzo6pasute X0 Iydeil B CTEKJIe TOC/Ie NX paccestHusl BO Bce CTOPOHBI Ha OyMarkke. KadyecTBen-
HO OO'bSICHUTE BOBHUKHOBEHHE TEMHOTO IIsITHA Ha OyMarKKe.

3.4 TlokazkuTe, 9TO pPaJIMyC STOTO ISITHA ONPEIessieTcd 1Mo popMyJie

R= i, (2)
n?—1
[ne h - ToymmuHa IIACTHHKH, 7T - €€ I0KA3aTe/Ib IIPEJIOM/ICHNUS.
3.6 Vcnosb3ys pesysbrarsl u3Mepenuii u popmyity (2) onpejenTe moKa3aTen IPeJIoMIeHAs 0be-
X IIJIaCTHUHOK.
3.7 YKazKuTe KaKoil 13 MEeTOJI0B OIpeJIeJICHIs MTOKa3aTessd IPEeJOMICHAS TOYHee.

bmank 1 «M3 Bo3myxa B CTEKIO»
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Penienue

Sananwue 10 - 2. IIpenomiieHne u mporryckaHue.

Yactpb 1. Ilo3zHakoMuMCcst ¢ 3aKOHOM ITPEJIOMJIEHU .

1.1

[TocTpoeHne OTPAYKEHHOIO Jiyda OYEBHJIHO: OH 3ePKaJIbHO CUMMETPHYEH Hajaomemy Jaydy (ayd
B).

JL19 TOYHOTO MOCTPOEHU IMIPEJIOMIEHHOTO JIyda CJIeyeT BOCIIOJIH30BATHCS 3aKOHOM MTPEJIOMJICHHS,
KOTOPBII B JITAHHOM CJIy4dae UMeeT BU/I

sinap = nsinay (1)

Ha pucynke nocrpoena OKpyzKHOCTb, II03TOMY MOXKHO PACCMOTPETh TOYKHU IepecedeHns JIydeii ¢
3TON Opr}KHOCTbIO. TOF,ZL& CI/IHbeI yF.HOB IIaJJeHud, OTpa}KeHI/Iﬂ7 HpeJIOMJIeHI/IH MOZKHO BpraSI/ITb
Yyepes KOOPJIMHATHI TOYEK IIepecedeHus] JIydeil ¢ HapuCOBAHHOI OKPYZKHOCTBIO:
sin oy = |ZE—A|; sin g = M (2)
R R
M3 9TUX COOTHOLIEHUil CjIejlyeT, YTO KOOPJMHATY TOYKU IepecedeHns MPeJIOMJICHHOIO Jiyda C
OKPY’KHOCTBIO (TouKa C') MOYKHO JIETKO PACCUYUTATH 110 (POPMYyJIe

. 1 . T A 2
sinag = —sinay = o= —— = ——T4. (3)
n n 3
3
31ech yureno, uro n = 1,5 = —. 3aMeTuM, 4TO KOOPJMHATHI T TOYEK IMEPecedeHusl BCeX Tpex
2

A IAIoNINX JIydeil JeisaTcsd Ha 3 Halleso.
Pezynbrar mocrpoenus mokas3aH Ha PUCYHKE.
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PacdeTnl u nmocTpoennst BLIIOTHSIOTCA AHAJIOTTYHO MPEJIBIIYIIEMY ITyHKTY, TOJBKO B JAHHOM CJTy-
9ae 3aKOH IIPEJIOMJICHUA U CJICAYIOee U3 Hero COOTHOIICHN I KOOPAUHAT I TOYEK IIePEeCCYCHUT
Jy4deil ¢ OKPY?KHOCTBHIO UMEIOT BUJL

. . 3
sinag =nsina; = T = —NTg= —5%a. (4)

3aMeTuM, UTO B 3TOM CJIydae KOOPIWHATHI & TOUYEK IepPecevueHus MaJaionuX Jydeil JIeIsaTcd Ha
2. Kpowme Toro, st ayda 3 (x4 = —8) OKasblBaeTCHA, YTO KOODJMHATA <«IIEPECEUCHUST» TPETIOM-
JIEHHOTO JIy4a To = —NTA = —%:z: 4 = 12, aro GoJibiiie pajmyca OKPYKHOCTH. DTO O3HAYAET, UTO
IIPEJIOMJIEHHBIH JIyd OTCYTCTBYET: IIPOUCXOJIUT TIOJTHOE BHYTPEHHEE OTPaKEHNE.



i 4
=11

PesynbraThl mocTpoenus: moKa3aHbl HA CIEIYIONEM PUCYHKE.

1.3 Ilpu KaKom MAKCUMAALHOM Yeie NAOEHUA U3 CMEKAL 68 8030Yx 6Ydem 603HUKAMD NPEAOMAEH-
HoLll Ay ?

MaxkcumaibHOMY YIUTy MaJIeHUus] COOTBETCTBYET YTOJI ITPEJIOMJICHUS PABHBIN iy = 90°, 11151 KOTOPOTO
sin ap = 1. VI3 3aKoHa MpeIOMJICHUS CJIEJIYET, ITO

: 1 2
SIN O ax = - = O max = arcsin 3 ~ 42° (5)

2.1 Onpesesiure, U3MEHSETCs JIM PACCTOSHIE MEXK/Iy MsITHAME [ IPU U3MEHEHUU PACCTOAHUS OT
AIUKA JI0 JTUCTa OyMaru.

2.2 Nzobpazure X011 Jiyueil depe3 SIUK U BHE €ro, 00bsACHSIONNN BOSHUKHOBEHNE 2 TISATEH Ha JINCTE
Oymaru.

2.3 Homydure dhopmyITy, ONMUCHIBAIONIYIO 3aBUCHMOCTb PACCTOSHUSA MEXKJIy IIATHAMU [ OT yIJia Ta-
JIeHUS.

2.4 VIamepbre paccTostHue MexKJIy TsITHAME [ TIPU MaKCUMAaJIbHO BO3BMOXKHOM yTJIe TajieHus o (yKa-
JKUTE KAK Bbl U3MEPSITH YTOJ (v).

2.5 PaccuntaiiTe nmokasare/ib IIPeJIOMJICHUS TIJIACTUHKHA.

2.1 DKCIepUMeHT OHO3HATHO MMOKA3BIBAIOT, IYTO PACCTOSHIE MEXK/Iy IMATHAME HE 3aBUCUT OT Pac-
CTOSTHUSI 710 TIJIACTUHKM, U3 3TOTO CJIEIYET, ITO OTParKeHHbIE OT IJIACTUHKY JIYIN TapaJie bHbl!
2.2 /IBa mATHA BO3HUKAIOT BCJIEJCTBHE OTPAaYKEHUS OT BepXHeil U HIKHell MOBEPXHOCTEHN MJIaCTHH-
Ki. PUCYHOK TOKa3bIBaeT X0 Jiydeil, 00bACHMIONNN BOZHUKHOBEHHE JBYX CBETOBBIX IATEH Ha
JINCTOYKE OyMar.
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2.3 IIpocTbie TeoMeTpuyecKre OCTPOEHUS TTOKA3BIBAIOT, YTO PACCTOSHUE MEKJIy JIy9aMHU MOXKHO
paccuuTaTh 1o popmyie

(6)

st m3Mepenus yriia HaJieHus (v MOXKHO UCIIOJIb30BaTh IIPOCTYIO CXEMY, ITOKa3aHHYIO Ha PUCYHKE.
W3 pucynka ciemyer, 9TO TaHTEHC yTJIa MaJIeHUs TOMINHAETCS YCIOBUIO

X
tga ==,
ga=7 (7)

N3mepeHne paccTosiHusg MeKJly HsTHAMHU HpoBejeHo npu r = 430MM u jajau pesyabrar [ =
10 mm. Pacuersr, nposesernbie ¢ ucnosibzoBanueM (opmyit (6)-(7), IpuBoIAT K CJIeLyoneMy 3Ha-
YEeHUIO MOKa3aTessl mpesoMyeHns crekaa n = 1,5. Takoii ke pe3y/bTar MOIydaeTcd U s ILIa-
CTUHKH U3 OpFCTeKﬂa.

Yactp 3. Temuoe ngarHo.

OcHoBHast IpUYMHA BO3HUKHOBEHUS TEMEHHOI'O KPY2KKa — IIOJIHOE BHYTPEHHEE OTParKeHNe Ha HUZK-
Heil rpaHu acTuHKU. [Ipu majgenun jgyda Ha OYMarkKy CBET PACCEUBAETCs BO BCE CTOPOHBI, I10-
STOMy BHYTpI/I IIJIaCTMHKM BO3HUKAIOT JIy4qu, I/I,[LYIHI/IQ 110 BCEM HaHpaBJIeHI/IHM. ECJ'H/I yFO.H ITaJICHMA
Ha STy FpaHb MEHDbIIIEe yrﬂa IIOJIHOI'O BHyTpeHHeFO OTpa}KeHI/IH, TO 6OJIbI_HaSI qaCThb CBETa BbeI,ﬂeT
"3 IJIACTUHKY, TP OOJIBITEM YTJIe — BeCh CBET OTpaxkKaeTcsd U (pOpPMUPYeT CBETJIBI OPeosl BOKPYT
TEeMHOI'O ISTHA.

XoJ Iydeil MmokasaH Ha PUCYHKE.



1 1 ( I
[IpenenbHbIi yroJ MOJTHOTO BHYTPEHHETO OTPaXKEHUS JIETKO HAUTH M3 3aKOHA IPEJIOMJIEHUS CBETa
(pu yCI0BUH, YTO HPEJIOMJIEHHBIH B BO3/LYX JIyY UJET HapaJliebHO TDaHUIe Pasiesa)

1
nsina=1 = sina=—. (8)
n

Tax ke U3 puCyHKa X0/1a JIydeil TPy MOJIHOM BHYTPEHHEM OTPayKEeHUU CJIeyeT, YTO PAJINyC TEMHOTO
IISATHA, olpeesisieTcs (popMyJIoit

R =2htga. 9)

[IpocTrie TpuronoMmerpudeckue Mmpeodpa3oBaHus TPUBOAAT K (DOpPMYJie, TPUBEJIEHHON B YCJIOBUH
3a/1a4u:

2h
R=———. (10)
n?—1
PesynbraThl mamepennit 715t IByX ILJIACTHHOK:
Dy =21 MM
Dy = 14 M.

Pacuersr nokasatreseil mpeaomienns ¢ momorpbio dhopmynst (10) mpuBoaar K pesyabraty n = 1,5
I 00enX IIJIACTUHOK.

OTtHocuTeIbHAS TTOIPEITHOCTD U3MEPEHUsI JInaMeTpa TEMHOI'O IIATHA B 9acTH 3 3aMETHO MEHbIIIE,
YeM [OIPEITHOCTh U3MEPEHUsI PACCTOSHUS MEXKTy TISITHAMHE, [T09TOMY BTOPOii criocob (110 TeMHOMY
KPY2KKY) To4uHee!



