TPIOKU

YcioBue

Sanauya 11-2. T'osorpaMmebl.

B nacrosiee BpeMs MUPOKOE paclpoCTpaHEHUE TOJIYIUIN PEKJIAMHbIE «TPIOKU» OCHOBAHHBIE HA
gapjenun paudppakiuu. Ha Merasmaeckoit ¢posibre BbIJIABIMBAIOT TOHKUE ODOPO3IKU, KOTOPHIE WUT-
pParoT poJib CBOCOOPA3HBIX JU(MPAKIIMOHHBIX perteTok. [Ipu rnonajannu Ha HUX CBETa OHU IIEPeJIH-
BaIOTCS PA3JIMIHBIME IIBeTaMu. [loueMy-To 9TH KycOUKN TUCHEHOI (DOJIbIM HA3BIBAIOT «TOJIOTPAM-
Mamuy. Takue »Ke roJIorpaMMbl pa3MeInaT Ha OaHKHOTaX U JIUIEH3MOHHBIX MapKax.

B nannoii pabore BaM HEOOXOIUMO «paciIudpoBaThy CTPYKTYPY TUCHEHUS JIBYX TUIIOB T'OJIOI'PAMM.

[Tpubopsl n 06opyIOBaHUe; IIJIACTHHKA C JIByMsI THCHEHBIME TOJOrpaMMaMi (KOTOpbIE OYTH MOJI-
HOCTBIO 3aKJI€EHBI, OCTABJIEHbI TOJIHKO TOHKUE MOJIOCKH ), jia3ep (JJIMHA BOJTHBI BaM Oy/IeT yKa3aHa)
Ha TIOJICTABKe C OJIOKOM MUTAHUs, U3MEPUTEIbHAs JNHEHKa. SKpaH ¢ KPYTOBOIl ITKAJION, JepKaTe-
JIM, HalIpaBJIAIONe JIMHEMKN, CKOTY, [1JIaCTUJINH.

B nmannoit pabore BaM IIpeaocTaB/IgeTCs MIOJIHAd CBODOA TBOPUYECTBA, CAMOCTOSITEILHO pa3pada-
ThIBafiTe METONKY 9KCIEPUMEHTA, CAMOCTOSITE/ILHO pa3dpadaThbiBaiiTe TEOPETUIECKIE MO, IIPO-
BOJIMTE M3MepeHusi, obpabaTbiBaiiTe MX — HO BBIIOJIHANTE 3a aHus1!

[TomHHETE. 9TO OCHOBOI (DUBUUIECKOTO SKCIEPUMEHTA ABJISIETCS U3YUEeHHE 3aBUCHUMOCTEM, TOITOMY
nocrapaiitecb BbIOpaTh TaKue 3aBUCUMOCTHU, KOTOPHIE, BO-IIEPBBIX, MOKHO U3MEPUTDH, BO-BTOPBIX,
SBJISIIOTCsSI UH(POPMATUBHBIME, TO €CTh IO3BOJISIIOT HAXOJIUTh UCKOMbBIE ITapaMeTphI.

Pekomenyanuu 1o mpoBejieHnIo dKcriepuMenTa. KoHevHo, Haj 0 HAIpaB/sgTh JIyd Ja3epa Ha ILIa-
CTUHKU U U3yYaTh OTPaKeHHbI umu cBeT. CrapaiiTech, 9TOOBI JIyd Jjla3epa MaJajl Ha IJIaCTHHKH
HOPMAJIBHO, JIJIS 9TOTO JIa3ep MOYKHO BCTABJIATH B OTBEPCTUST SKPAHOB. XOPOIIIO 3aKPeIIdiiTe Bce
9JIEMEHTHI BAIlIUX YCTAHOBOK, UCIIOJIL3YHTE CKOTY, INIACTU/INH. B cBoeil pabore 0bsg3aTeIbHO TTIPH-
BEJINTE TEOPETUYECKYIO MOJIEb, CXeMY YCTAHOBKU C yKa3aHHEM BCEX IapaMeTPOB, KaueCTBEHHOEe
orcanue HAOJIOIaeMbIX 3(DMEKTOB, PE3yIbTATHI U3MEPEHUT, X 00PADOTKY.

He ouenpb yBiiekaiiTech CJIOBECHBIM OIHUCAHUEM — OOJIbIIE KOHKPETHBIX JaHHBIX!
Yacte 1. Ilnacruaka 1.

Ha nnacrunke 1 Hanecennl KOHIIEHTPHUYECKUE KOJIbIla, PaJNyCbhbl KOTOPbIX USMEHAIOTCA HEJIMHENHO.

1.1 OnpenennTe 3aBUCHMOCTH PAJIYCOB 9TUX KOJIEI[ OT WX HOMepa (MM XOTs Obl OT PACCTOSHIS
J0 IEHTPa IIACTUHKH.

Yacre 2. Ilnacruaka 2.
Ha mtactuike 2 HaHECEHBI TTOJIOCHI, OMUChIBAEMble HEKOTOPOit yHKIHel y(x) - 0Cb & BOJb IIeJH,
Y TIepPIEHINKY/IsIpHO UM. Bce moJI0Chl 0JIMHAKOBBI, TOJIBKO CABUHYTHI BJOJb OCH Y C HEKOTOPBIM

MaJIbIM IIIarom h (HeKOTOpre II0JIOCBI HpOHyHIeHbI).
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2.1 Omupesiesre mar CIBUra MOJIOC, MOKAXKUTE, YTO OH IMOCTOSHEH (38 MUCKJIIOUEHUEM HEOOJIBIITIX
IIPOILYCKOB )

2.2 Tlpeyioxkure By byHKINE Y (), HO3BOJISIONIUIT OMUCATH HAOIIOaeMbIe TU(PAKIIMOHHBIE Kap-
tuabl. Onpee/mTe YUCICHHbIE 3HAMEHUS TapaMeTPOB 9TOH (DyHKITUH.

Pemenue

3anauya 11-2. T'omorpaMmebl.

JlanHast 3a/a49a HOCUT KadeCTBEHHBINH XapaKTep, IMOTOMY, UTO C IIOMOIILI0O MMEIOIIErocsi 000Py/I10-
BaHHA IIPOBECTU TOYHBbIC M3MEPEHUA HE BO3MO2KHO. HOHHTHO, 9TO Jid pelieHud 3aJdav9u HeO6XO—
JAUMO HalIpaBUTb JIYY Jla3€Pa Ha IIJIaCTUHKY U Ha6JHO,[[aTb B OTpazKCHHOM CBETE I[‘I/ICI)paKLH/IOHHYIO
kapTuny. B oboux ciydasx jJudpakimoHHas KapTUHA IPEJICTaB/IgeT cOOOi IBa pa3MbIThIX IAT-
HAa, IEHTPbI KOTOPBIX PACIIOJIOXKEHbBI JHaMeTPaIbHO IIPOTUBOIOJIOKHO Ha HEKOTOPOU OKPY?KHOCTH.
Pasmepsl n opueHTaliust STUX MATEH U3MEHSIOTCs [IPU U3MEHEHUN TOYKHU IaJIeHus JIyda CBeTa Ha
IIJIACTUHKMU.

CxeMaTUIeCKy TUINYHASA JIUMOPAKIMOHHAs KapTUHA ITOKa-
3aHa Ha PUCYHKe. 3/1eChb S - HAOOP I0JIOC, HA KOTOPBIX IIPO-
HCXOMUT JudpakIius cBera (MacuTad CUIbHO yBeJIndeH). 1,
1" — mudpaxiuontbe msiTHA (MIPH HEKOTOPBIX MOJOKEHU-
SIX TOYKH TaJIeHUs JIyda CBeTa 3TU IITHA 00pa3yoT MOYTH
HOJTHY IO OKPY?KHOCTB ). B cOOTBETCTBHU € OOIINME 3aKOHAMU
nudpaknun och A PaKInOHHONR KaPTUHDI HePIIeH UK YIIAp-
Ha JIMHUSAM, Ha KOTOPBIX POUCXOAUT I PaKIIns. Yol Ju-
dpakIuu §, KOTOPHIit OIPEJIE/ISIeT, B JJAHHOM CIydae, Panyc
JUPAKIMOHHOTO KOJIBIIA T 3aBUCAT OT PACCTOSTHUSA MEXKLy
JmHUSAMU d, 3aj7aeTca HPOpMYJIoit

s = ), (1)

VToJI o MOXKHO CYATATh MaJibIM, A - JIJIMHA BOJIHBI CBETA.
Tora pajinyc KOJIbIla OKa3bIBACTCH PABHBIM

VroBoit pazMep TudPaKIMOHHBIX IIATEH ¢ onpeiesiseTcst U3ruOOM MOJI0C ¥ paBEH YIUIy JIyTU KOJIeI]
B IIpejiesiaX CBETOBOTO KOJIbIa. TakuM oOpa3oM, MMEeTCsl TPU XapaKTEPUCTUKU TU(MPAKITHOHHOM
KapPTUHBI (yTOJI OTKJIOHEHHUsS] OCH, PaJMyC KOJIbIIA, YIVIOBOW pa3Mep ISATHA), KOTOPBIE ITOJJIAI0TCSI
MPUOJINZKEHHOMY U3MEPEHUIO.

st ipoBejieHns U3MEpPEeHUil HeoOXOUMO
Jiyd jasepa L HanmpaBUTb Ha IJIACTUHKY
IT neprienIUKyJIApHO €if 1 HADIIOIATD JIH-
bpakIuoHHyo KapTHHy Ha SKpaHe D (cM.
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pHC.), B IEHTPE KOTOPOrO IIPOJIEJIAHO OT-
BepcTHe JuUId Jiyda cBeta. Ha skpaHe Tak-
Ke mMeeTcsd PaJauajbHO-KPYyTroBad ITKaJIa
JJTsT UI3MEPEHUs YTJIa OTKJIOHEHUSI OCA (¢ U
pajuyca TudpakIimoHHOTO KoJibIa 1. CMe-
mas TJTACTUHKY, MOYXKHO U3MEHSTH I10JI0-
JKeHIe TOYKH TaJIeHus JIyda.

s mnactukm 1 yros OTKJIOHEHUsT (v MOYKeT HE3HAUNTEIHHO U3MEHATHCS. DTO CBI3aHO C TeM, UTO
JIMHUS CKAHMPOBaHUsl (Ha IJIACTUHKE) HE BCerja MPOXOJUT Yepe3 MeHTp KoJel Ha tiactuike. Or-
KJIOHEHUE U PAKIIHOHHBIX IIATEH 7 TPAKTUIECKH HEe 3aBUCUAT OT TOJIOXKEHUST TOUKH TaJIeHUST JIyda.
9TO0 JaeT BO3MOKHOCTH YTBEPKIATH, UTO KOJIbIIA HA IIACTHHKE SBJIAIOTCS PABHOOTCTOSIIIMU. 10
€CTh PaJINyC KOJIbIIa 803PACMAEIN NPAMO NPONOPUUOHAALHO e20 Homepy. Ilo nsmeperHOMY
PAJINYCY 7" MOYKHO OIEHUTH PACCTOSTHIE MKy KOJIbIIAMI, KOTOPOE COCTABJISIET BEJTMINHY ITOPSTKA
10-30 mKM.

[Inacruka 2 3aK/ieeHa MOJIOCAMU ILJIOTHOM Oy-
Marv, MexKJy KOTOPBIMHU OCTaBJIeHa TOJILKO
TOHKad 1esIb. Ha pucynke nokaszana JIeificTBU-
TEeJIbHAA (bopMa BBITECCHECHHBIX IIOJIOC, MMEIO-
mux Gopmy cuHyconst (yUaCTHUKH OJIMMITHA-
JIbI BHJIETH ee He MOTJH). [Ipu cMemmenun mra-
CTUHKHU U3MEHAJIOCH IIOJIO2KCHHE JIyda, KOTO-
pblﬁ BCe BpeMdd JOJI2KEH II0ITaJaTh B OTKPBITYIO
mestb. [Ipn 9TOM Ha SKpaHe HAOJIIOIAETCS O~
canHasl audpakiumontas kapruna. [Ipm cme-
[EHNH [IJIACTUHKYU [T€PUOJINIECKN M3MEHAETCsI
yIroJI OTKJIOHEHUsI OcH AU PaKIMOHHON KapTUHbI (v. TakkKe 3HAUNTEIbHO U3MEHSIETCS U yIJIOBBIE
pa3Mephl IIATeH 6 ,Z[J'IH BOCCTaHOBJIEHUA CTPYKTYPbI IIOJIOC JJOCTATOYHO HU3MEPHUTL 3aBUCHUMOCTDL
yIja ¢ OT KOOPAMHATHI TOYKHN majeHust r. Cleayronuil pucyHOK WIIIOCTPUPYET OCHOBHYIO MJIEIO
pereHns OCTABIEHHON 3a/1a1M.

—
——
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y 1

-

e =

Kak y2xe 661710 oT™MeueHo, HalrpaBjeHe ocu MuPAKIIMOHHON KAPTUHBI IIEPIIEH/IUKYISPHO HAIIPAB-
JIEHUSIM PUCOK IIACTHHKHU. ToduHee, KacaTebHBIX K 3TuM JuHusIM. CJieIoBATeIbHO, YOI OTKJIO-
HEHUsI OCH OT BEPTUKAJIU (v PaBeH yIVIy HAKJIOHA KacATeJbHBIX K TOPU30HTANHU, T.e. K ocu T (B
Hammx 0OO3HAYEHMsIX). A TaHIeHC yIJla HAKJIOHA KacaTeJbHON paBeH MPOU3BOJHON OT MCKOMOIL
dbyukmun y(z), onucoiBatomeit dopmy JuHUE. 3aMeTHM, YTO 3HAYEHNE MTPOU3BOIHON B JAHHOM
clydae 3aBUCHUT TOJIBKO OT KOOP/JIMHATHI T, TaK KaK BEPTUKAJIbHOE CMeIeHre JIMHUI He U3MeHseT
9Ty MPOU3BOAHYIO. MHbIMU cioBaMu, XOT U PAKIUA TPOUCXOIUT HA PA3HLIX JIMHUAX, HO BCE OHU
UMEIOT OJMHAKOBBIM HAKJIOH TIPU 3aJJAHHOM 3HadYeHnH x. Takum oOpa3oM, m3Mepsisi 3aBUCUMOCTH
yIJla HaKJIOHA «(Z) OT KOODJMHATHI, & Mbl MOXKEM MOJIYYIUTh 3aBUCHMOCTD TPOM3BOHON HCKOMOM
GYHKIIMI OT KOOPMHATHI

=

dy(x)
dx

= tga(x). (3)

M3mepenust TOKa3bIBAIOT, 9TO 3aBUCUMOCTD (v( ) SIBJISIETCS TIEPUOINIECKOI, CII6/I0BATEIHHO, 1 CAMU
JIMHUUN ABJIAOTCA HepI/IOILI/ILIeCKI/INH/I. MO}KHO HpI/I6.HI/I}KeHHO CqI/ITaTb, 9dTO OHU ABAAMOMCA Ctu-
coudamu.
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