baukn Ha gHe
YcaoBue
agada 2. «Bjauku Ha gHE»

X0A00H0T 3UMOTE MbL 4ACTNO U C YIOBOALCMBUEM GCNOMUHAEM 0 Mmensom aeme. IIpedcmasvme
— MENA0E COAHEYHOE MUTOE AEMHEE YMPO, 8bl HATLOOUMECH 1A DEPe2Y 03epa, NOBEPTHOCYL G00bL
CAE2KA KONDIUEMCA U3-30 HEOOALWULT MEONEHHO NPOOE2AOWULT BOAH, HA POBHOM NECHAHOM OHE
OMUEMAUBO BUIHDL 3AMDBICAOBATNBIE APKUE CEEMOBHLE NOAOCHL U NATNHA.

9TO JIeTOM, a ceffyac Balla 3ajada — OObACHUTH BOZHUKHOBEHHE dTUX SIPKUX I10JI0C, HAWTU UX
XapaKTePUCTUKKN W YCJIOBUsI BOZHUKHOBeHMs. VTak, 10 IMOBEPXHOCTH BOJOEMAa JIBUKETCS TapMO-
HIYeCKasi BoJiHA (JnHa KoTopoit A = 1,0M, ammumTyna a = 5,0cM) B HalpaBIeHUN ¢ BOCTOKa HA
3arral, COJHIE HAXOuTes Ha ore. [loBepXHOCTD JiHA TIJI0CKast U TOPU30HTAIbHAS, ITyONHA BOI0EMa
h. Tlokazaress npesomenust Bogabl n = 1,33.

1. ITocTpoiiTe npuMepHBI TpadUK 3aBUCUMOCTHA TOPU30HTAIBLHON KOOPAMHATHI T1 TOYKH 1A I€HUsT
Jyda Ha JIHO, €CJIM OH TIoIaJjl Ha MOBEPXHOCTH BOJbLI B TOUKE C KOOPJIUHATON .

2. Onpenennre, Ipu Kakoil IiyOMHE O3epa CBETOBbIe OJIMKM Ha JHE OyIyT HamboJiee sIpKUMU U
DPE3KHMI.



3. Onumure pacupeje/eHrne OCBEeIEeHHOCTH JHa 1pu rirybune ozepa hy = 0,5 M, mocrpoiite mpu-
MePHBIN rpadUK 3aBUCUMOCTH OCBEIIEHHOCTH JiHa OT KoopjauHaTbhl. 4. Onuinure pacrpejieneHue
OCBEIIEHHOCTH JIHA I[IpU IJIyOmHe o3epa hy = 2,5 M, HaliiuTe IMUPUHY CBETOBBIX I10JIOC HA JIHE.
Mootcem sam nomoorcem pucynok xoda ayveti 6 ONUCHIBAEM CAYUAE.

Pentenue

Samaua 2. «baukn Ha gHE»

OueBniHo, 4TO OJIUKM Ha J{HE BO3HUKAIOT OJiarojaps MpPeJOMJIEHUIO Ha U30THYTON IMOBEPXHOCTU
BOJIBI, TIPU 9TOM «TOPOBI» CJIY?KAT CBOCOOPA3HBIMU COOMPAIOIIUMHY JIMH3AMHE, & BIIAUHBI — PACCEU-
BalOoImMyMM JIMH3aMU. C.HG,ZLOB&TG.HBHO, JJId OIIMCaHMA 6JH/IKOB HQO6XO,ZLI/IMO PacCMOTPETDL XO ﬂyqeﬁ
I1ocJjie IIpeJIoOMJICHUA Ha ITOBEPXHOCTH. BaMeTI/IM, YTO BOJIH& ABUZKETCA IIEPIIECHIUKYJIAPHO IIJIOC-
KOCTHU HaJIeHUA JIy4eil, II03TOMY MOXKHO M3y4aTb XOJ JIy4Yeill B OJIHOU BEePTUKAJIBHON IIJIOCKOCTH,
COBIIQ/IAIONIEN C HAIIPABJIEHUEM PACIIPOCTPAHEHNs BOJIHBI. KpoMe TOro, MOXKHO CYATAaTh, YTO JIy4In
1a/1af0T HA [MOBEPXHOCTH BEPTUKAJILHO (TOUHEe, MOXKHO IMPUHUMATH BO BHUMAHUE TOJHKO BEPTH-
KaJIbHBIE COCTABJISIIONINE COJTHEUHBIX JIyUeit).

JL:" 1

al | S Pl i x
Puc. 1

1. Bagaaum ypasaenue poduis BoHb (puc.l):

y = acos (27%) | (1)

2. Ilycth B TOUKe A BOJIHBI ¢ KOOPJAWMHATON X BEKTOP HOPMAJIH 71 K TIOBEPXHOCTH BOJIHBI 0Opa3yeT
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C BepTHKAJbIO yroJ ¢ (puc. 2). Haiijilem 3aBHCHMOCTB 9TOrO yrjia OT KOOPAMHATHI. [[oOHITHO, 9TO
9TOT YTOJI PaBeH YIy, KOTOPBIit oOpa3yeT KacaTesbHas ¢ TOPU30HTaIbI0. Kak M3BECTHO, TAaHTEHC
yrja HaKJIOHA KacaTeJbHOU rpaduky (pyHKIUI K OCH apryMeHTa paBeH IepBOil MPOU3BOIHON OT
n3ydaemoii dpyaknun. Tak Kak B paccMaTpuBaeMoil 3ajade JJIMHA BOJIHBI 3HAYUTETHHO OOJIBITE
€e aMILINTYIbI, YIOJI (o MOXKHO CUUTATh MaJIbIM, CJIEIOBATEILHO, 3/IeCh U Jlajlee TaHI'€HC U CUHYC
9TOTO yIJIa MOXKHO HPUHUMATH PABHBIMU CaAMOMy yIuIy. Takum oOpa3oM, MCKOMAasi 3aBHUCUMOCTD
nMeeT BUJ

2 2
o) =—y = a% sin Tﬂx . (2)

3aMeTuM, ITO MaKCHUMAJIbHOE 3HAUEHUE ITOTO YIVIA Ppax = asz ~ 0,3. IIpu sTom norpemntHocTu
3aMeH CHHYCOB M TAHMEHCOB HA 3HAYEHHE CaMOro yTijia He npesbiimaer 4%.

3. IlycTb BepTUKAIBHBIN JIyY MOMA1aeT Ha MIOBEPXHOCTD BOJIBI B TOUKe A ¢ Koopaunatoit x. B sToit
TOYKE BEKTOP HOPMaJM HAIpPaBJIEH IOJ[ YyIJIOM ¢ K BEPTHKAJM, CJIeIOBATEIHLHO, OH U SIBJIAETCS
yriiom najienust. Haiiem yros av MexKty JiydoM TpeIOMJIEHHBIM U BEPTUKAJIBIO (puc.3). YUIuThiBas,
9TO BCE YIVIBI MaJIbl U HUCIIOJIb3Yys 3aKOH IIPEJOMJEHUA, HalIeM yroJl IIPEJIOMJICHUSA Y = %, TOTJIA

HUCKOMBIHl YOl MOZKHO PACCUUTATH 110 (hOopMyJIe

n—1

a=p—v= p. (3)
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4. YaureiBasg, 9TO paAcCMaTPUBAEMble IJIyOMHBI 3HATUTEILHO IPEBBIIIAIT AMILIUTY/LY BOJIHBI, 110-
cJiejiHell MOXKHO npeHeOpedb IIPU OIpeJIeJIeHUH KOOPMHATHI TOYKHU TIaJeHns Jyda Ha jHO. Kak
JIETKO 3aMeTuTh (puc.3)

r1=x—h-tga~z— ha. (4)

5. SammimreMm (QYHKIIAO 3aBUCAMOCTH T1 OT & B SIBHOM BH/JIE
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Cxemarudeckue rpadukn 9Toil GYHKINN IPYU PA3INIHbIX 3HAYEHUAX IVIyOMHBI IIOKa3aHbl Ha, puc.4
(HOoMepa rpadUKOB JIaHBI B TIOPsIKE BO3PACTAHUS TJIyOUHbI).

6. Camoii cyIecTBEHHOI OCOOEHHOCTBIO JTAHHBIX 3aBUCUMOCTEN SIBJISIETCS TIEPEX0/] OT MOHOTOHHOT'O
BO3pacTaHUs K ITOIBJIEHUIO MAKCUMyMOM W MUHUMYMOB.
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HeficTBUTEIBHO, PACCMOTPUM MaJIblii HHTEpBaJ (IIOJOCKY) Ha JIHe MUupHHOH Ax, Ha Hee TOonayT
JIy9#, KOTOPBIE ITEPECEKJIN MOBEPXHOCTD BOJIBI B COOTBETCTBYIONIEM nuTepBaje Ax.

[TousitHO, uTO YeM Gosibiie Az, TeM GoJibllie cBeTa Homajer Ha nojaocky Azy (puc. 5). Tosromy
CPeJIHSIA OCBEIIEHHOCTD TIOJIOCKH JIHA BO3JI€ TOYKU X1 MPOIOPIUOHAIbLHA OTHOIIEHUIO AA—:Z.
[Tosromy [em GoJiee TOJIOrO 3aBUCUMOCTD Z1(X) B JaHHOI TOYKE, TEM €€ OCBEIIEHHOCTH OOJIBIIIE.
BOiusn MakcuMmyma OHa CTAHOBHUTCS OYeHb OOJIBINON, a BOJM3W TOYKU Iteperunba ere OOJIbIIe.
[TosToMy MaKCUMyM MHTEHCUBHOCTH OY/IET JIOCTUTATHCS Ha TOM T/IyOUHE, TJie rpaduK 3aBUCUMOCTH
x1(z) Gymer uMeTh TOYKU neperuda.

Kcrarn, na 6osbinux riryonHax jjis pacdera HHTEHCHBHOCTH B HEKOTOPBIX TOYKAX JHA TpedyeTcs

[IPOBECTU CYMMUPOBAHUE 10 TPEM, IISITH U OOJIBIIIEMY YUC/IYy HHTEPBAJIOB Ha 1moBepxuocTu. He Oyaem



BaHUMAThCA TOH paboToii. JlocTaTouHO, ITO MBI HOJIYUWIN METOJ, pacdera IJyOUHBI MAKCUMA b
HOI (POKYCUPOBKH - B 3aBUCHMOCTHU X1 () JTOJIKHBI MOSIBJISIThCS TOYKM repernba. B npubimkernn
MaJIbIX yTJIOB 9Ta 3aBUCHMOCTDH uMeeT Buj (5)

[IpousBojHas oT 9Toit PyHKIMU paBHA
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[Tpu manbix raybunax h dyskinus (5) skcrpemyMoB He uMeer (puc. 5), upu h GOJBITIX HEKOTO-
POro KPpUTUIECKOTO 3HAYEHMs MOSBIAIOTCA TOYKH MUHUMYMOB M MAKCHMyMOB. DTO IPOU30MIeT
TOr/a, KOrjia npousBoaHas dbyHkIwms (6) Oyger IpUHUMATH B HEKOTOPBIX TOYKAX HyJIeBble 3HaUe-
Husi. VIHbIMU cjtoBaMu, Korjia ypasHenue x; = 0 uMeeT KOpHU, B 3aBHCHUMOCTHU 1 () HOABJISIIOTCS
SKCTPEMYMbBI - I'DAHMYHOE 3HAYEHHE MEXKJy ITHMU JBYyMs CIOydasiMu - TOYKH rneperuba. Mraxk,
ycsoBre (POKYCHPOBKH MOJIy4aeT abCTPaKTHYI0 MaTeMaTHIeCKy 0 GopMyIUPOBKY - y dbyHKiuu (6)
MOSIBJISATOTCsT HyJH!

Kak cienyer u3 ananusa dyskipu (5) ecian mepBasi MPOM3BOJAHAS PaBHA HYJIIO TPH & = T =
0, sTa TOYKa Oy/eT TOYKOI mmepernba, TO €CTh UMEHHO B 9TOM CJIydae sipKOCThb IOJIOCOK OyJIeT
MakcuMaJibHa. J[Jist onpejiesieHnst 3Toii «ONTUMAIBLHON» TTyOUHBI HEOOXOMMO PEIUTD [IPOCTeInee
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AavmepramueHuili cnocob.
PaccmoTpuM hoKycHpoBKY Jiydeil, TONAIao0NuUX B MaIyio 00JiacTh BOJIM3UM MaKCUMyMa, BOJIHBI.
st aroro Gymem cuanrars B dyHKIME (5) £ MaJbIM, TOrJa 3Ta (DYHKIUS YIPOIIACTCSI
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astee 3amedaeM, 4ToO ecm KO3 DUIIMEHT B CKOOKaX 0OpaIiaercs B HyJIb, TO BCE A IAIONIIE JIYIH
cobuparorcst B Touke r1 = 0, mo ecmov doxycupyromen. Mz amozo menocpedcmeenno caedyem
supasicerue (8).

8. I'mybuna Bogoema h = 0,5 M gBJIIeTC MAJION 110 CPABHEHUIO ¢ HAMICHHOM TyIyOuHO# (hOKYCHPOB-
ku. [TosTromy B 9TOM ciyuae dyskiws (5) 9KCTPEMyMOB He UMEET, I09TOMY, KaK OBLIO OTMEYEHO

paHee, OCBEIEHHOCTD JIHA ITPOMOPIMOHATIHHA AA—;I = xi,, 1 MOXKeT OBbITh 3alucaHa B BHUJE
1
Iy
I = 5 . (10)
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CTporo roBopsi, B 3TO BbIpayKeHUE CJICIYET MOJCTABUTD T KAaK (DYHKIIUIO X1, BEIPAYKEHHYIO U3 (DyHK-
mmn (5). OHAKO, yYUTHIBast MAJIOCTh YIVIOB OTKJIOHEHHUS JIydeil OT BEPTUKAJIN, MAJIOCTh [JIyOUHbI,
JIJIS TIOCTPOEHUS CXEMaTUIECKOTO I'padrKa MOYXKHO MOJIOKHUTD T1 <2 x. 1 pedyeMbril rpaduK mokaszan
Ha puc. 6.



9. IIpu rry6bure ozepa h = 2,5M dyHKua (5) UMeer T0CTATOUHO OJU3KO PACIOTIOKEHHBIE MAKCH-
MyMbI 1 MUHUMYMBI. CJjiejoBaTe/IbHO, Ha 9TOH TiiyOnHe Kakjas sipKas M0JIOCa «Pa3/IBanBaeTCI,
TaK KaK KayKJIOMy MHUHUMYMY B MaKCHUMyMy COOTBETCTBYET PE3KOe YBEJUYEeHHE OCBEIEHHOCTH.
CxeMaTwdecKu CTPpyKTypa IIydKa ITOKa3aHa Ha puc.?.

PEIRIE CPAH NN B

OCETIEH AR QOIECTIE

Puc.?

J11s1 ompe/iesIeHns OIOXKEH ST MAKCHMYMa, OCBEIIEHHOCTH 1 Ha JIHE HeOOXOMMO PEIIUTh CHCTEMY
ypasuenwuii (5) — (6). VI3 ycioBus obparenns Ipon3Bo/Hoit (6) B Hy/Ib HAXOAUM
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[Moacrasmiss 910 3nadenus B Gynkmo (5), HAXOUM
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OkoH4aTeIbHO, MUPUHA TOJIOCKU paBHa Axy = 211 &~ 3,5CM.

2
sin (Tﬂx) ~ F1,7cMm.
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