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WHorpa Ha doTorpacusax nonyyatTcs cBeTble Kpyrible MATHA, XOTA KauyecTBo 06paboTku ¢o-
TOMIEHKM U NeyaTb CHUMKOB Obinn Ge3ynpedHbl. [laHo o6bAcHeHUe 3TOMY «3ddeKTy» Ha O0CHOBE

reoMeTpuyecKom ONTUKMU.

Ecnu Bel 3aHumManuce dotorpadueis, To, Ha-
BEPHAKA, WHOTAA MONYYanu CTPaHHble CHUMKM.
Hanpumep, Takue, Kakue nonyuun OFHaXAbI
aBTOp NpU CbeMKe BO BpeMs cHeronaga. ®Poto-
rpacupys Ha NAeHOYHbI oToannapar neusmx
¢ pomoscnbiwikol, aBTop 0bHapyxun Ha ¢oTo-
KapTtoukax ¢opmata 10 cm x 15 cm psag po-
BOJIbHO PE3KO OYEepYEHHbIX CBETNbIX KPYKKOB
pasHoOW APKOCTM WM PasHOro AMaMeTpa, — Npu-
MepHO oT 1 MM 0 2 cm (cm. choTorpacmu). Ecnum
y Bac korpa-Hubynp BbIXOOUAN TaKUE CHUMKU, U
ecnn Bbl aymanu, 4to 310 — 6paK npu nposiBKe
NAEeHKU UAKM Npu neyatu kaptoyek («OnsTb BCE
3anananu B hoToMacTepcKoii!»), To Bbl owmba-
nuch. bpaka B pabGote otoatenbe B AaHHOM
clyyae He 6bino. BCE MMEHHO Tak M [OMKHO
6bII0 NOYYUTBCA.

Pasrapka nosBneHns KpyXKOB Ha CHUM-
Kax 4oBO/IbHO npocTa. Ecan ckasatb kKOpoTKo,
— BCE [leno B HecgoKkycuposaHHocmu ¢gomo-
annapama Ha cHexuHKu. llpu pomozpagupo-
saHuu nelisaxa dotoannapart 0bbIYHO choky-

cuposad (Bamu unu aBTOMaTMyecku camoii
toTokamepoit) «Ha GeckoHeyHocmby. DoTo-
MieHKa Npu 3TOM HaXoAMUTCA 86U3U GHOoKab-
Hol nnockocmu obvekmusa. W3obpaxeHue
OECKOHEYHO yAaneHHO! TOYKM B 3TOM Ciyyae
OyneT Haubonee pe3KUM — «TOYKOW» B ITOW
nnocKkocTu. W3obpaxeHue ke moyedHol
CHEXUWHKM S, pacnonarawueiics Ha KOHeYHOM
paccmosHuu a o1 06bekTUBa, 6yAeT MoyKol
S’ 3a dokanbHOM NaockocTbio @ (cM. puc.).

Ha nneHke, koTopas Kak yxe 6bi10 cKasa-
HO, pacrnosioxeHa B6aM3M hoKanbHOU nioc-
KOCTU, B 3TOM C/lyyae MONYYMTCA «pa3MbiTas
TOYKa» — KPYOK KOHe4yHoz20 duamempa D', a



Ha (OTOKapTouKe MNONYYMTCA KPYKOK eLé
6onbliero guametpa D. Mo cyuiectsy, 3aech Ta
e CMTyauus, C KaKon uMetoT geno gotorpa-
tbl, KOrga UM NPUXOANUTCS 3a60TUTLCA O FAy-
OMHe pe3KoCcTU POTOCHMMKOB.

B cBsA3M co cKasaHHbIM, nonpobyem pewnTb
B YMCnax Crefyiollyio 3agavy.

OueHuTb, Ha KAKOM PACcCTOSAHWUK d OT 06b-
e@KTMBa HaxOAWUNAChb CHEXWHKA, KoTopaA Ha
¢oTokapTouke ¢opmara 10 cm x 15 cm BbI-
rnapuT B BUAE Kpyra avametrpom D = 5 mm B
LeHTpe cHUMKa? ®oToannapar 6yaem cuutath
OfHONIMH30BbIM, AnameTp o6beKTHBa
d = 5 mm, (okycHoe pacctosHue f = 38 mMm,
pa3mepbl Kagpa Ha NneHKe 24 MM x 36 MM.

Cuntas CHeXuHKy cBeTAwwencs moykol S,
Haxopslenca Ha TrNaBHOM ONTUYECKON oOcCK
(B ycnoBuu 3apaun cKasaHo, YTO CHEXMHKA Ha-
XOANTCA B LeHTpe doTorpaduu), caenaem no-
CTPOEHME X0Ja Nly4eill OT CHEXMHKM Yepe3 06b-
ektuB Qotoannaparta (cM. puc.). U3 pucyHka
BWAHO, YTO pa3mep Kpyxka AB Ha nneHke onpe-
JenseTca TeMU Nydamu, KOTOpble WAYT OT CHe-
KVMHKM B caMblii Kpali o6bekmusa — «ny4amu
MaKCMManbHOro HaknoHa». 3TOT pa3mep cpasy
nosyyaetca MNOCTPOEHWEM BCMOMOraTefbHOro
nyya OA, Npoxofswero yepes LEHTP NNH3bI Na-
pannenbHo «iydy MakCMManbHOro HaknoHa» SC.
(BcnomHuTe: Bce napannenbHble Ny4n CXOAATCA
B OJHON TOYKe QokanbHoit nnockoctu!) N3 no-
pobus TpeyronbHukoB SCO u OAK nmeem npo-
nopuuto (d/2)/a=(D’/2)/f. OnameTpbl KpyxKoB
Ha nneHke u Ha doTorpadum cBA3aHbI NPOCTHIM
cooTHoweHuem D'/D = 24mm/10cm = 0,24. U3
nocnefHuUx ABYX PaBeHCTB HAXOAUM OTBET:

a=fd/(0,24 D) =16 cm.

N3 nonyyeHHoW topmynbl BUJHO, 4TO YeMm
Gonbwe 6bi1 AnameTp D Kpykka Ha doTorpa-
tuu, Tem OnMXKe HAXOAWMNACh CHEXWHKA K
obbekTuBy oTtoannaparta, u HaobopoT, Ma-
NEHbKUM KpYXKKaM COOTBETCTBYIOT Aajekue
CHEXWHKM. Ha cHuMKax ObIBAIOT KPYXKKN Ana-
meTpoMm MeHee 1 mm. CornacHo nonyyeHHOW
thopmyne, MOXHO CKasaTb, YTO OHW Haxonu-
nnch Ha pacctosiHuu Gonee 80 cm (npwu 3a-
LaHHbIX Bblle napameTpax obvekTusa f u d).

0bcynum ele Tpu BOMPOCA, KacCalOWUXCSH
pasraaku Habntogaemoro 3 dekra

1) TMoyeMy ANA NONYYEHUF KPYTAbIX CHe-
XWUHOK» Ha oTorpacdun HyxHa ¢omo-
BCNbIWKA?

2) TouyeMmy B pacyeTax Mbl CUMTANU CHEXUHKY
cBeTaleica moykou?

3) TMouemy 6onblune Kpyru 6biBalOT MHOTAA
fipye, YeM ManeHbKMe, a MHOrAa — Haobo-
pot?

C 1-biM BONMPOCOM BCE [OBOJIBHO MPOCTO:
BCMbIWKA HAa PACCTOAHUAX B HECKONbKO METPOB
0T 00beKTa CUNbHO ocBellaeT 06beKT. Ecnun Bbl
OyfieTe CHMMATb CHEXMHKU CO BCMBIWKOIA, TO,
rNsas B BUAOMCKATENb KaMepbl, NErKO 3aMeTuTe
B MOMEHT BCMbIWKWA MacCy ManeHbKUX SPKO
BCMbIXHYBIUMX «TOYek». be3 doToBcnbiwky (pa-
e BO BpeMsi 06UNBHOrO CHEronafa) CHeXUHKU
(8 cuny cnaboil Mx OCBELIEHHOCTM) AAKOT Ha
KapTouKe JUWb CBETNYI0 NpPaKTUYecku bec-
CTPYKTYPHYIO «MYTb».

Tenepb pasbepemcs CO 2-biM BOMPOCOM.
Pa3mepbl peanbHbIX CHEXMHOK 00bIYHO KONEO-
noTca B npepenax ot 1,5 mm go 10 mm. Takue
NN YK 3TO moyku? fcHo, YTo HeT. Tak noyemy
K€ MOXHO CYMTaTb CHEXMHKY moykol? [eno B
TOM, YTO BBUAY CIOXKH020 MpexmepHo20 cmpoe-
HUA CHeXUHOK B 00beKTMB oToannapara npu-
XOAWT CBET, KOTOpbIi OTpaxaercs He om scell
CHeXUHKU, a NULLb OT KaKoi-To masoli ee yacmu.
To, 4TO M300paXKeHWe CHEXUHKU NpU KPYrioMm
0TBEPCTUM AuacparMbl NOJAYYaeTCs MMEHHO B
BUAE Kpyra, (DaKTMYecKn NOATBEPXKAAET, 4TO
CBET nonajilaeT B 0O6LEKTUB OT Maoi YacTu cHe-
MUHKKU. OT KaKOro MMEHHO MecTa U Ymo 3HayuT
«Masioi YacTU» CHEXMHKM — CKa3aTb MpaKTuye-
CKM HEBO3MOXHO. SICHO, O4HAKO, YTO NpU OAHOIA
OPMEHTALMU CHEXMHKM «Manas ee yacTb» byner
0YeHb Manoil, — B pesynbTate B 0GbEKTUB OTpa-
3UTCA COBCEM Majo CBETa; MpW APYro OpueH-
Tauumn «paboTaTh» OyAeT 3HAYNUTENbHO BONblIAs
YaCTb CHEXWHKW, U KaK CneicTBue, B 0ObEKTUB
npuaet 6osblie OTPaXKEHHOrO CBETA.

OpueHTauua CHEXWUHKMU He 3asucum om eé
paccmosHus 00 06bekmusd. VIMEHHO No3TOMy
WHOTHA KpyXKW 6onbworo guametpa (cooT-
BETCTBYIOWME 6GNM3KO PACNONOKEHHBIM CHe-
KMHKAM) OKa3blBAlOTCA TYCKNbIMU, @ KPYKKM
Manoro pasmepa (COOTBETCTBylWMe «jane-
KO» pacnosioXeHHbIM CHEXWHKAM), Hao6oporT,



APKUMU. ITO W ecTb OTBET Ha Haw 3-uil BO-
npoc.

Kak BUgMTE, CEKPET «KPYTNbIX CHEXUHOKY
Ha doTorpatuax He cauwkom cnoxeH. Mo-
ROOHbIN 3ddekT GONbWUX CBETAbLIX KPYroB
MOXHO HabntofaTb M Ha 3KpaHax TeneBu3o-
poB (Npu nokase «kpacusbix» woy). Ha no-
RO6HbIN 3heKT aBTOpPY XKanoBancsa M 3HAKO-
Mblil XyAOXHMK. PaboTasn B UepKBM, a 3aTeM
toTorpadupys cBoM paboThl «Ha NAMATHY», OH
06HapyXun, 4To Nofo6HbIE KPYKKM HA CHUM-
Kax faeT oOblyHaA Nbib, BCErAa UMelLWancs
B BO3AYXEe [laXe B LEepKBU. Xy[OXKHUK MoKa-
3biBan aBTopy cBou doTorpacduu. Kpyxku
ObINKN, MOXKET BObITb, MEHEE APKUMU, YEM 3[€eCh
OT CHEXMUHOK, HO BCE Y€ OHW OblNN 3aMeTHbI-
MU 1, 6e3yCcNoBHO, «OCKOPOGAANKM rnas» npo-
(heccMoHanbHOro XyA0XHMKa.
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