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eHepot u naysrsle passaewenusnsy — 310 nepesod ¢
Hemeyroeo Khuz I'. Huse «Hezpoi u oneirets u €25 onet-
106 no ¢usuxe», evuuedwiux 8 1955 200y 6 bepause.
B zanumaressnotl popse asrop pacckasvieaer o pas-
AURHBLX  (PusUReCKUX REACGHURX, € KOTOpbIMU Mbt
CTAAKUBAEMCR HA KaXCOOM wazy, HO 0ObIYHO He 34-
Oymbisaemcs Hal ux Hayumoim oGwsicHenuem. Ila-
PANRREALHO 6 KHu2e OaeTcs onucarue HecKoabKux
OecATKOB NPOCTLIX ONHITO8, UAMCCTPUPYIOWUX BAXC-
Helitute 30KONE MEXARUKL, ONTUKIL, IAEKTPULECKUX U
Tena08ulx RABACHUL, MAZHETUSMAQ u MHO2ux Opyaux
pasdenos GusuKu. :



NPEAUHCNOBHE

Hasepuo, KaXxkaplfi MaJbUHK H Kax/asi 1€BOYKA NBITAJHCh YAEPKaTb
B PaBHOBECHM KapaHJall Ha KOHYMKe naJiblla ¥ ObBaJIH OYEHb pajH H
rOpAH CBOHM VCIEXOM, €CJIH HM 3TO yiaBanoch. Mbl B 370# KHHre XOTHM
MOMTH AaJibllle TAKUX HECJIOXKHHIX OMNbITOB.

Hama uesnp — noBecTH YHTATENIA OT YMEHHS K MOHHMaHHIO H, TAaKHM
obpa3zoM, TpOOYANTL HHTepeC K BOIpoCy «noyemy?» B 3toii KHMre pac-
CKa3blBaeTcsl He TOJIbKO O TOM, KaK CHaeJaTh ONHT, HO H OODACHAIOT-
Csi IPMYMHLL €ro yAayH. A 1Jisl 3TOro HyXKHO YACHHTb cebe 3aKOHH (H-
3HKH. : _ :

Koneuno, e Bce 3axonn. [locnemymwoline cTpaHHMIL He 3aMEHSIT
yueOnuka ¢u3nkH. ByAyT Ha3BaHH TOJNBKO caMble BayKHHIE SIBJICHHS,
onucaHbl HauboJiee HHTepecHble ONBITH. B nepBoit yacTH KHMrH ¢ NIOMO-
I{bI0 CEMHAECSTH BOCBMH [OJIHOCTHIO 3aBEPHICHHHIX ONBITOB MBI pa36e-
peMcsl B yeThipexX BaXKHBIX pa3fefax (PH3HKH.

Bravyane aBaanath AEeBATH ONLITOB MO MexaHHke. UTo Takoe cuna?
Ilouemy BosuoOK He mapaer? [louemy OfHM Tesla NMJaBalOT, a APYrHe TO-
HyT?.. OTBeuas Ha 3TH H ApYrHe NOAOOHEE BOMPOCH, MBI HATJISIAHO
npeactTaBMM cebe OCHOBHHIE 3aKOHHBI, YNPaBJISIOLUIHEe ABHKEHHEM TBep-
IBbIX, XKHIKHX ¥ ra3oo6pasHbIX TeJl, y3HaeM, Kakie OhBaIOT CHALI H KaK
OHH JIeHCTBYIOT.

YueHHe 0 Tenyiote — APYrol HHTepEecHHH pa3sgen ¢pusHkH. MH no-
3HAKOMHMCSl €O CBOHCTBAMH OXJIaXKAaIOLIMX CMeceH, NapoB H TYMaHOB,
JIbfla U pacKaJleHHOH METaJITMYeCKOH MJIHTHL.

®H3yKa 3aHHMaeTcs TaKiKe BONpOCaMH BOSHHKHOBEHHSI 3BYKa, 3aKO-
HaMH MHOTHX TOHOB, KOTOPbIE €XEeHEBHO H €XeYaCHO BOCHPHHHMAIOT
Hamd ymu. Kak BO3HHMKAOT pasjiHUYHBEE TOHA, KaK OHH <«KOHCepBH-
pPyoTcsi» Ha naTeOHHBIX NJACTHHKaX, YTO TaKOe 3X0 — BCE€ 3TO MH

Y3HaeM ¢ noMOLUBI0 NPOCTHIX ONBITOB, KOTOPLIE KAXJBH JIETKO MOXeT
CAeNaTs.



Ho noutn nosioBHHa Bcex onbITOB NOCBSEHA ONTHKe—HAayKe O CBO-
te. Jlocrasasier 6obioe yAOBOJILCTBHE NOBTOPHTD CTAPHHHYIO JETCKYIO
HFpY C COJIHEYHBIM 3aHYHKOM H MPH TOM BHISICHHTb 32KOHHBI OTPaKeHus
CBETa; MpeJIOMJISISl JIYYH B IPH3Me, noJiy4YuTh H3 GecliBeTHOrO CBeTa pas3-
JIMYHBlEe LBETHHIE JIYUH H 3aCTaBHTL HX CHOBa HCYE3HYTb; HCC/AEAOBaTh
paboTy COOCTBEHHHIX I1a3 H MHOTOe APYroe.

Bo BTOpO# YacTH KHHTH NOMEILEHH ONBITH H3 Pa3HbBIX pa3nesioB (-
3HKH, XOTSl JIaJIEKO He BCE pa3ie/ibl 3TOH HHTepecHehlued HayKH HallJH
3nech oTpaxenHe. Ho 3Ta kuMra u He ctaBHT nepes coGo#t 3apauy 3a-
rIsiHyTh BO Bce paszend ¢usnku. Ee 3aj1aya 3navnTesIbHO YKe: IPHBHTD
HAaBHK BHEAMAaTeJbHO Habmoaath, AesaTh BPCAYMAaHHBIE, OCMbiCJIEHHbIE
ONbITH, YMEJIO 00pailaTbCa ¢ NPpocTeANMMH KHCTPYMEHTAMH H TpHCNO-
coOJIeHNsIMH.

Ot nab:monenus:, ot onsita Haer Jgoboe 3nanne. [las 3Toro Kaxabi
YHTATENb AOJKEH [eJiaTh ONHTH BO3MOXKHO GoJibinee unciao pas. Ilpo-
cTOe paccMaTpHBaHHE KapTHHOK H 6Gerjioe npouTeHHe TEKCTa He oOTBe-
YaloT 3aMbIC/y 3TOi KHHMIH, .

Ot ABeHaAUATHJIETHErO WIKOJBHHKA H 10 B3pOCJIOro — KaXAbld Haii-
JI€T 371eChb UTO-TO HOBOE, HHTEpEeCHOe, COAiepIKaTeJIbHOe.

du3HyeckHe KPYKKH C YYacTHEM I[IKOJbHHKOB LI€CTOr0O——BOCHMOIO
KJIaCCOB CMOTYT BOCINOJIb30BAaTLCA 3TO# KHHIoH B cBoel pabote. Cero-
JHSNIHHE IIKONbHHKH XOTAT 3aBTPa CTaTb K CTaHKY, CECTb HA TPaKTOpP,
3a YepTeXHYIO 1OCKY. Mbl Onl XoTeJH, YTOOH 3Ta KHHFa HM XOTb HEMHO-
ro B 5TOM NOMOFJa, NPpoOYyAHB CTPEMJIEHHEe K HCCIEOBAHHIO M TO3HAa-
HHIO.



MEXAHHUKA

CHUNA N ABUXHEHHUE

Jlast Toro uTo6n HaAeXKHO ypaBHOBECHTH Ha KOHYHKE MaJiblla KapaH-
Aall, B HEFr0 HY>XHO BOTKHYTb HOJIYCOTHYTHH NEepPOYHHHbIH HOMKHK. Ho-
KHK TsDKeJlee KapaH[alla, Nno3TOMY LeHTP TshKeCTH 3Toro obuiero tesa
OKa3BIBaeTCs HHXKe TOYKH onophl (cM. dororpaduio).

IlenTpoM THKECTH TelA HA3HBACTCH TOUYKA, KOTOPYIO HYXXHO NOAuep-
JHBATh, YTOOBI TEJIO, CTpeMsILeecs NOJ AEeHCTBHEM CHJILL THXKECTH
ynacTh BHH3, BO BCEX CJIYYasiXx COXPaHRAJIO MOJIO0XKEHHe IOKOs.~

Kapannamw Ganancupyer Ha KOHUHKC nanbua (S — HeHTp TAKECTH).



HyXHO 3aMeTHTb, 4TO LEHTp TsecTH (S) 3TOr0 COCTABHOrO TeJia
JIEJKHUT 3/1€Ch BHE €ro. B npoTHBONOJIOKHOCTL 3TOMY, Y APYTHX Ten, Ha-
NpHMEp y MaJIKH HJH Yy 1apa, OH HaXOAHTCH BHYTPH TeJsa; y wapa —
TOYHO B ero nenTpe. Ctporo roBops, 0 6ajlaHCHPOBAaHHH MOXHO TFOBO-
PHTb TOJIBKO B TOM cJiyyae, €CJH I[eHTP TSXKEeCTH TeJia HaXOAMTCH BhILLE
TOYKH OMOPHI. .

[lonpoGyem noctaBHTh OGLIKHOBEHHYIO TPOCTOYKY Ha OAHH H3 €
KOHHOB H y6epeM pyky. OHa HeMeQJIeHHO ynajeT, NOTOMY YTO HEeHTp TS-
KEeCTH Bcerjla CTPEMHTCS 3aHsTh HanboJjiee HU3KOe M3 BCEX BO3MOXHHIX
noJsioxkenuii. Ilasouka ocranercs: aexkaTe Ha 3eMJie, TaK KaK LEHTp TH-
JKECTH 3aHSJ1 NpM 5TOM HanboJiee HH3KOe H3 BCEX BO3MOXKHHIX MOJIOXKe-
HHH.

B cayuae c 6ajiaHCHPYIOIUHM KapaHAAWIOM HEHTP TAXECTH yXkKe Ha-
XOAHUTCSi B CAMOM HH3KOM BO3MOXXHOM moJioxeHHH. [103ToMy onachHocTs
nepeBepHYTLCSA M YHACTb B JAHHOM cliydae oTcyTcTByeT. HaobopoT, ecau
KapaHpaai KakuM-iau6o o6pa3om Oyner OTKJIOHEH B CTOPOHY OT MepBO-
HayaJibHOTO MOJOYKEHHS, OH Bcerjla BO3BPaTHTCS B TO MOJIOXKEHHE, B Ka-
KOM nokasaH Ha ¢otorpaduu. Ha 3TOM npMHLiine OCHOBAHO, MEXAY
NpOYHUM, AEHCTBHE NTPYLIKH «BaHbKa-BCTaHbKa».

-

MANEHLKHUE TAMHBI

CraBuM Ha Kpa#t cTosa
KOpOOKy H3-NOJ Nanupoc.
He Bonnyfiteck — ona

He ynajer.




Kopofka, cMelIHO KyBHIPKasiCh,
KaTHTCS BHH3 MO JOCKE.

JlogkatuBuinch [OHH3Y,

OHAa ellle HEKOTOpOoe BpeMs C/1erKa PacKayHBaeTcH,
W NMPOXOAMT HECKOJIBKO CEeKYHJ,

npexaec YeM OHa MOJHOCTBIO YCNOKOMTCS.
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Ha rsasax y yaueseHHBIX 3pHTefeil CTaBHM Hla Kpaf cTOJa KapTOH-
HYIO KOpOoOouKy Takum 06pa3oM, yToOn GOJbilas YacTh ee CBEIIHPaJiach
Haz nonoM. He Gofiteck — OHa He ynager.

A BOT 32€Ch N0 HAKJIOHHO MOCTABJEHHOH JOCKE KAaTHTCSA, NepeBepThi-
BasiCh, Ipyrasi KaproHHasi kopo6ouka. OHa GLHICTPO HOCTHraer noia, HO
NpoOHeT euie KaKoe-TO BpPeMs, NpeXie YeM OHA CTaHeT COBepLIeHHO He-
NOABHIKHOM. :

B nepBy1o KopoGouKy Mbl, epeq TeM KaK CeJIaTh ONbIT, He3aMeTHO
TIOJIOXKHJIH TSDKEJIB Kycouek MeTasuia. Takum o6pa3oM, UEHTp TA#Ke-
CTH nmepeMecTHJICH B TOT YToJl KOpoOOUKH, KOTOPHHA CTOHT Ha CTOje, H
yNacTb OHa He MOXKeT.

Bo BTOpo#i KOpOGOUKE HAXOAMTCA CBHHIIOBHIM IIAaPHK, KOTOPHIl, HE-
NpepLIBRO NEepeMeilasicb BHYTPH Hee NOJ BJHsSIHHEM CHJH TSXKeCTH, BH-
3biBaeT Te JBHIKEHHS, KOTOPHE Mb HaOMIOfaNH NpH CKOJIbKEHHH KOpO-
GOYKH MO HAKJOHHO NOCTABJIEHHON AOCKE.
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PbIHAT

s Toro 4TOOHl MOAHATHL WIH yAEPXHBATHL B BO3AYXE IHPIO BECOM
I KusOorpaMMm, Hy)XXHO NPHMEHHTb TAKYIO 3Ke CHJy, C KaKofl 3Ta rups TH-
Her pyKy BHH3. Ho B Hawiem onbiTe (cM. puCyHOK) rupsi BecoM 1 kuno-
rpaMMm ynepxuBaercss B paBHOpecHH 100-rpamMmoeofi rupekoil. 310 f0-
CTHraeTcsi ¢ NOMOILBIO NOABHIKHO YKPENJIEHHON JEePEeBSIHHON NaJIOuKH.

BricTpe ncnpo6oBaB HeCKOJbKO MOJIOKEHHH, MBI JIETKO HAXOAHM TY
TOYKY Ha najloyke, KOTOPYI0O HYXHO NOAanepeThb, YTOOH yaepXHBaTh B
paBHOBECHH 00e HamH rupokH. EciiH Halia najka HMeeT AJMHY 55 cal-
THMETPOB, TOUKY OTNOPH HYXHO NOMECTHTb B O CaHTHMETPax OT KHJIO-
rpanMMoBofi rupu M B 50 cantnmerpax ot 100-rpammoBoit. Hama no-
JABHXHO YKpeIUIeHHasi MaJIoyka Ha3bBaeTcsl PhYaroM.

Konuu phiyara, Haxoasiuecsi no o6e CTOpOHE! OT TOYKH ONOPH, Ha-
3HBalOTCA IJIeYaMH phiuara. Menpwasi cuna (MeHbuii Bec) meficTByer
Ha JJIMHHOE mJjeuyo, a 60Jblilasi CHJIa — Ha KOPOTKOe mJieyo. PaBHoBecue
yCTaHaBJIHBAeTCS B TOM cJiydae, Koraa obe cHJB HaxXOAsTcsl B 06paTHO
NPONOPIHOHAJbHON 3aBHCHMOCTH K AJIHHe mJiey phiyara.

B Hamem onniTe ornomenue cun (s1eBoft U npasoit) cocrasiaser 10:1.
Ortnolrense niiey peiyara (Hao60poT, NMPaBoOro K Ji€eBOMY) COCTaBJisieT
takxke 10:1. Takum o6pasoM, peiyar sBJASIeTCS MOABHIKHOH MITaHrof, ¢
NOMOIBI0 KOTOPOH MBI MaJIbLIM YCHJIHEM JOCTHraeM 3HAYMTEJIbHOTrO pe-
3yJbTarTa.

C noMonisi0 COOTBETCTBYIOILETO pHYara yeaoBek MoxeT 6e3 6oJib-
DIOr0 YCHJIMSl NMOAHATh HJIH NEPeBEPHYTh TSKeJbIH KaMeHb HJH KeJies:
Hy10 6anky. ¥Yxe MHOFO THICSY JIeT Ha3aj NpH NOCTpPOHKe nHpaMHA Or-
POMHBI€ rAIbI6Gbl KAMHS C MOMOLBIO Phiyara cO CTYNEHbKH Ha CTYNEHBKY
NMOAHHMAJIKUCh Ha GOJIbINYIO BHICOTY.

OnHo# TOJNBKO MYCKYJIBHOH CHJIBI HEOCTATOYHO AJISl TOFO, UYTO6H OT-
KpPHTb 3a0HTH# FBO3AAMH SAIMK, HO C NOMOILBI0 HEGOJBLIOTO JIOMHKA
MH LIYTSI CHHMaeM KpHIIKY BMecte C¢ rBo3asmH. [louemy? [la norowmy,

Kusorpammosas rups
YAcpXuBaeTcs B paBHOBeCHMH
' MaJieHbKOH THPBHKOIL,
Beero B 100 rpamMmos.




YTO JIOM, HCIIOJIb3YEMBIH Kak phiYar, B HECKOJIbKO Pa3 YBEJMUHJ CHJTY, C
KOTOPO# MBI ieficTByeM Ha KPHILIKY sILIHKA.

3HauHTeNbHOE KOJNYECTBO Pa3JIHYHBIX HHCTPYMEHTOB H NPHCNOCOG-
JIeHHIT OCHOBAHO HA HMCMNOJIb30BaHHH CBOKHCTB phYyara: KJelH, HOXHHIH,
OTBEPTKH, raeyHHE KJIIOYH, IIHNLL /IS KOJIKH OPEXOB, KOHCEPBHEIE HO-
3KH, KOJIOZIE3HBIE JYPaBJIH, pHYaKHbie BeChl H MHOTHE ApYrHe.

IMoxanyi, HUKaKoe Apyroe H300PETEHHE HE MOJYYHJIO CTOJAL MHOIO-
YHCJ/IEHHBIX MpHMeHeHHH, Kak poiyar. Micnoabsyercs pelyar yxe B npo-
JIOJKEHHE MHOTHX THICSY JIeT,

-

CHUNA YNMIPYIOCTH -

Pesuna o6nafaeT cBORCTBOM YIPYrocTH. 3T0 03HAa4aer, YTo, €CJIH MBI
6yzeM ee pacTSIrHBATh, B Hell BO3HHKHET CHJ1a, KoTopasi 6yJeT CTpeMHThb-
Csl BO3BPATHTD YaCTH PESHHBI B HX MEepBOHAYAJILHOE TOJIOKEHHe. JTa CH-
na 6ynet TeM GoJibilie, YeM CHJIbHEE MBI PACTATHBAEM PEe3HHY.

CMelinyio HIUTIOCTPALUMIO 3TOH YNPYTro#l CHJIBI MOXKHO NOJYYHTb Ha
pe3HHKe ¢ aBTOMAaTHYeCKOH OYyTBIOYHOM TIPOOKH (CM. PHCYHOK), eciH
BHEIIHHH Kpal TakoH pesSHHKH NpojeTh Yepe3 ee BHYTPEHHee OTBep-
CTHe.

[locnie 3TOro Hy’»HO NMOJIOXKHTb PE3HHKY HA CTOJI, H Yepe3 HeCKOJBKO
CeKyHJ oHa noanphirser Ha 20—30 caHTHMeTpOB BBEPX H NPHMET CHOBA
CBO€ NMepPBOHAayYallbHOE NMOJIOKEHHE.

\@ 3ta ManeHbKasi KpyrJiasi pessHKa-

} JIETKO NMOANPHIHBAaET Ha BHCOTY

20—30 )
\\\\\\\ CaHTHMETPOB

Pesnna — 310 ob6iuenpHHsiTOe Ha3BaHHe JJIsl Kayuyka. B nepeBoge
CJIOBO «KayuyK» O3HauaeT «XKHJAKoe AepeBo». DTO Ha3BaHHE TOYHO OT-
BeyaeT COJAEepKaHMIO, TOTOMY YTO HaTypaJibHHI Kayuyk AOOGbBaeTcsl H3
3arycTeBLIEr0 COKa HEKOTOPHIX TPONHYecKHX pactenHii. Llennsie cBoii-
CTBa 3TOr0 COKa KayuyykK COXpaHSleT, eCJIH NpHOaBHTh K HEMY ONpeJeJieH-
Hbi€ BELIeCTBAa, Npexae Bcero cepy, a 3aTeéM NOABEPTHYTH €ro MNpoaod-
}KHTEJbHOMY HarpeBaHHI0. DTOT TEXHHYECKHH npouecc Ha3HBaeTCs BYJI-
Kanusanuei. UckyccTBeHHBIl KayuyK HeJsiaior, 6epsi B KauecTBe HCXOX-
HBIX ITPOAYKTOB H3BECTb H YIoJib.



UHEPLIUA

ITocTaBUM HECKOJILKO LIALIeK OfHY Ha J[ipyryilo, NpeaBapHTeJbHO
NOJIOXKIE NOJA HHXKHIOK LUAIKY NOJOCKy 6yMard (Tak, Kak 3TO nokasa-
Ho Ha (oTorpacun).

Ecau MBI MeJileHHO nOoTsiHeM OyMaxXkKy, BCH lIamieyHast XOJOHKaA
octaHercsi Ha 6yMaxKe H nonoJaser sMecte ¢ Heft. Ecan xe 6GbicTpo BHI-
JiepHyTh GYMaXKKYy, Ta e KOJIOHKa CMIOKOMHO OCTaHeTCsi Ha CBOEM MecCTe.
[Touemy Tak noJiyqyaetcsi?

Bce tena o6n1anaioT CBOHCTBOM COXPaHATH COCTOSIHHE TOKOS HJIH
paBHOMEDHOrO NMPSAMOJIHHEHHOrO ABHKEHHS, NOKa K HUM He OyAer mpH-
JfoxXeHa Kakasn-HHOyAp cHia. IJTO CBOMCTBO TeJ1 Ha3HBAaeTCsl HHep-
LHeH.

Ur06H NpHBECTH B IBHIKEHHE MOKOSIEeeCs TeJIO HJIH OCTAHOBHTH Te-
J10, KOTOPOE pPaBHOMEPHO ABHIKETCS, MBI JOJIKHE! MPHJIOKHUTH K HEMY He-
KOTOPYIC CHJTY. DTO 3HAYHT, YTO TeJla OKa3bBalOT CONPOTHBJICHHE H3Me-
HEHHIO COCTOSIHHSI HX NOKOS HJIH PABHOMEPHOro ABHIKEHHsi. DTO CONpo-
THBJICHHE H JO/KHO OHTH NPEOoNOJeHO KaKOR-TO CHJIOH.

Ecsiv napoBo3 pBaHeT C MECTa CJHIIKOM CHJIbHO, MHePHHOHHOE CO-
NpOTHBJAEHHE MOXKeT OHITb HACTORBKO GOJILIUHM, YTO CUENJeHHs He BH-
JEpKaT H pa3opBYTCH, a BaroHbl OCTaHYTCA Ha MecTe.

IlpuMepHO TO e NMPOH30LLIO H B HaLeM onuite: GyMaxka OHlja BhI-
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Ecnn MBl pe3kHM nBHXKeHueM BHAEpHEM OGYMaXKy H3-fofl KOJIOHKH
InatieK, T0 OHH He pAacCHNJIOTCS, a OCTAHYTCA Ha MecTe.



AEPHYTA HACTOJILKO OBICTPO, UTO CLEMJIeHHe MEeXY IIaleyHoH KOJIOH-
Koit U1 6ymarofi pazopBaJioch, 6Jiarofapsi €My KOJIOHKa OCTajlachb Ha
CBOEM MecTe.

Korna nekapb caxaet xJieObl B neub, OH TaK OGLICTPO BHAeprusaer
COBOK, Ha KOTOPOM CTOSAIT XJeOHble (pOopMHl, YTO OHH HE YCNeBaloT Bhi-
CKOYHTb BMeCTe C HUM H OCTalOTCSl B NEUYH.

Koraa tpamBaii HEOXXHJIAHHO TporaeTcst ¢ MecTa, Mbl HEBOJIBHO OT-
KJOHSIEMCSl Ha3aj, MOTOMY 4YTO Hallle TeJI0 TaKxke IMOABEPKEHO AeHCT-
BHIO 3aKOH2 HHEepPUHH H CTPEMHTCH COXPaHHTh CBOE NePBOHAYalJbHOE MO-
JIOXKEeHHe.

IlpH BHe3anmHOM TOpPMOXEHHH TpaMBasi Mbl HaKJOHfieMCsl Bnepen,
NOTOMY YTO Hallle TeJI0 CTPEMHTCH COXPAHUTh COCTOSIHHE JBHXKEHHS.

DEVICTBHUE U MPOTUBOAEMCTBUE

CrtaneM Ha NpyXKHHHHE BeChl H nepBoe BpeMs He 6yneM NPOH3BOAHTH
HHKaKHX fiBuxenHil. CTpesika BeCOB NMOKaxkeT Hall BeC.

Teneps GhicTpo nogHHMeM PyKH BBepX. MOXHO npeanoJyioXHTh, 9TO
BeC Halll B 3TOT MOMEHT yMEHBLUHTCS, NOTOMY YTO HanpasJieHO 3TO JBH-
JKeHHe BBepX, 4 He BHH3, TO €CTb B CTOPOHY, TPOTHBOMOJIOXKHYIO NOACTAB-
Ke BeCOB, Ha KOTOPO# MBI CTOHM.

OpHako B AEACTBUTEJILHOCTH MoJydyaeTcsi Hao6opoT: npH ObICTpOM
nogbpeMe PyK CTpeJiKa Moka3biBael yBeJiHdeHHe Beca. [TpoMcXoauT 3TO
noja AeHCTBHEM 32KOHA, OTKPHITOTO 3HAMEHHTHIM ¢GH3HKOM HbIOTOHOM.
3TOT 3aKOH IV1aCHT, 9TO KaxJi0e AeHCTBHe Bhi3biBaeT paBHoe cebe no Be-
JIHYHHe H oOpaTHO HanpaBJjieHHoe nporuBogeiictBue. Ilpu GeicTpoM
nogbeMe pyk Hallle TeJio NoJ1y4aeT TOJNYOK BHHM3, KOTOPHIH H BHI3BIBaeT
YBEJHYEHHe CHJIB JaBJICHHSl HAa ONMOPHYIO MJouiaaky. EcJH MBI pHIBKOM
ONYCTHM PYKH, TO Hallle TeJO NOJIYYHT TOMYOK BBepX, H CTpesiKa TioKa-
JKeT yMeHblleHHe Beca.

AnanornyHoe siBJleHHe MOXHC HaOMORAaTh, €CJIH, HE Kacasich noJia
HOTaMH, CeCTb Ha CTYJI, KOTOPHIH MOXeT BpallaTbcsi. Teneps, eciu BHITH-
HyTHle Briepell pyKH pe3Ko NMOBEpPHYTh BNPaBO, CTYJl BMECTE C HALUHM Te-
JIOM MOBEPHETCH BJIEBO.

Ecsin Mbl npeirdeM Ha Geper ¢ 60opTa JIOAKH, JIOAKA NOJYYHT TOJTYOK
B oOpaTHYy10 CTOpOHY H oTtofieT oT 6epera. ILInpoko u3BecTHO, YTO KOlLlI-
Ka, nagas, o6s3aTesIbHO nepeBepPTHIRAETCH HOFAMH BHH3. Ypaercs ed
3TO TOJILKO 6J1arofiapsi ToMy, YTO OHAa HHCTHHKTHBHO JIeHICTBYeT COraac-
HO BHIIENpHBeHEHHOMY 3aKoHY. Ilafasi, KolwKa pLIBKOM MoBOpauyHBaeT
CBOil XBOCT B TAKY1O CTOPOHY, YTOOH ee TeJo, NOJAVYHB OOPaTHHIH TOJ-
YOK, NIOBEPHYJIOCh K 3€MJie HOTaMH.
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Hetepechbie Habmonenus, KoTopple MOXKHO CAENATh Ha GOJBLIHX BECaXx:
OHICTPO NMOAHAB PYKuU BBEpX, MH CTAHOBHMCS HEMHOfO TsKeljlee, a Omy-
CTMB PYKH BHHM3 — Jierye.

O MAJAIOLLUMX TENAX

Yrto nagaet GHicTpee: KaMeHb HAM NMOYTOBAsk MapKa, MOHETa HJIH Ma-
JIEHbKHI Kycouyek 6ymaru? Mul oTBeTHM Ha 3TOT BOMNpPOC, HO Npexnae
npojeyiaeM HeCKOJBbKO ONBITOB.

Bo3sbMeM B npaByio pyKky N€CATHKONEEYHYIO MOHETY, a B JI€BYIO —
MaJleHbKuil Kvcouek GyMaru. BuinycTuM ofHOBpeMeHHO 00a mnpeamerta.
Mu nerko 3ameTHM, YTo MOHeTa, najfasi BEPTHKaJIbHO, GHCTPO JIOCTHI-
HeT MoJjia, a Kycouek OGyMarH, Me[/JEeHHO NJIaHHPYd, YNajeT ropaspo
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nosanee. MoxeT noxa3sarbCs, YTO TeJIO najaer TeM OhicTpee, YeM OHG THi-
xeJee.

Ho nonpo6yemM 6pocuTh OAHOBPEMEHHO KHJIOMPaMMOBYIO IHPIO H O1-
HOKONEEeUHYI0 MoHeTy. Mbl 06Hapy»KHM, UTO OHH KOCHYTCS 3€MJIH B OJIHY
M Ty e CEeKYHQy, HECMOTPSt Ha TO YTO BeC KONEeeyHOil MOHETH B THICAYY
pa3 MeHbille, YeM BeC KHJIOTPaMMOBOH THPH.

Pa3srazka 3Toro Kaxyuerocsi NpOTHBOPEUHS COCTOHT B TOM,UYTO JIHCT-
Ky 6ymaru ropasno TpyAHee, YeM MoHeTe, TPeonosieTb CONPOTHBJEHHE
BO3/lyXa, TaK KakK TOBEPXHOCTb TaKOro JIMCTKA CPaBHHTEJLHO OYEHB
pesivkKa. Ecsiy xke MBI ckaTaeM 3710T JHCTOK OyMarH B MaJieHbKHi Iia-
PHK H onaTb 6pOCHM, TO YBHIHM, YTO OH NajaeT Tax e ObICTPO, KakK H
MOHeTa.

B 3ToM nocjiegHeM ciyuae BO3AYILUIHOE CONPOTHBJIEHHE, KOTOpoe
BCcTpeuaeT napawiunas 6ymaxka, 6yaeT cosepmieHHo HHUTOXHBIM. Koraa
HeT CONPOTHBJIEHNS BO3yXa, (pOpMa najaioniero Teja He Urpaer HHUkKa-
Koit posH. PH3HK 3TO AOKA3LIBaeT, KOTAa B NJIMHHOM, repMeTHYECKH 3a-
KPHITOM COCYyj€e, H3 KOTOPOTO BHIKa4aH BO3AYX, 3acTaBlisieT nmajarthb ca-
Mbie padHooOpasubie Tena. B TakoMm cocyne Jieryaiiiee nephiko najlaer
TaK Ke GHICTPO, KaK H THXKeJblil KYCOK KaMHs. A nmajalor Bce Tejia Bep-
THKaJIbHO BHH3 MOTOMY, YTO HX NPHUTArHBaer 3emJisl.

MARTHUK

Ecnu BHIBECTH MasiTHHK H3 BePTHKAJILHOTO NOJIOXKEHHS H TIOTOM OT-
NyCTHTb, OH HAYHET PAaCKaYHBAaTbCA B Ty H JPYryi0 CTOPOHY. [IBHxkeHHe
no o6e CTOPOHHI OT KaKOro-JIH6o cpefiHero MoJioXKeNHsl Ha3biBaeTcsl KO-
gebanuem. CnenoBatesbHO, MasiTHUK KoseGnercss. Bpems, sa koTopoe
MasiTHHK, HAXOASLUHACA B KpalHeM JIeBOM WJIH B KpaiHeM npaBoM No-
JOXEeHHH, ONATb BEPHETCS B 3TO Ke MOoJIoXKeHHe, Ha3biBaeTcsl NepHOAOM
KoJiebaHHii.

Ecsn MBI ¢ NOMOLIBIO CEKYHAHOR CTPEJIKH 4YacoB YCTAHOBHM, YTO
MAasiTHHK, BHIAAS H3 KaKoro-HMOyAb KpaHHero noJoMKeHMs, 1ecTb pa3s
BO3BpallaJiCAl K HeMy 3a 3 CeKYHHIH, TO 3TO 3HAYHT, YTO MEPHOJ ero Ko-
JaebGanmii cocrapasier 0,5 ceKyHAbL.

BcslenctBre TpeHHs B MecTe NoJBeca MasiTHHKA, a TaKxkKe BCJeICTBHE
BO3AYLIHOFO CONMPOTHBJIEHAS pa3MaxH MasiTHHKAa CTAHOBHATCSH BCe KOopoye
# KOpoue, TIOKa HaKOHeLl He npekpaTaTcs coBceM. OaHako, kar Ob HH
yKopauMBaJicsl pa3aMax KoJiebaHui, MBI JIETKO yOeauMcs, YTO NepHOA HX
ocTaeTcs HeH3MeHHbIM. Pa3max kosie6aHH# HH B Kakoft Mepe He ompere-
JifieT niepHoaa KoJsie6aHuit, H TOJMBKO AJisl OYeHb GOJIbIIMX pPa3MaxoB me-
PHOJI yXe€ He OCTaeTcsd HeH3MEeHHbIM.
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He Bausier Ha neproa xojsebanuit M Bec MasTHHMKa. Pemalomee
BJIMSIHHE Ha nepHof KoJebanuil HMeer JJIMHA MasiTHHKA.

OnHTH ¢ MafATHHKAMH pa3JIHYHON ANHHB yOelsiIT HAC, YTO NepHOXL
kone6Gannit 6ynet TeM GoJibille H, CJIEOBATENbHO, KA4aThCst MasITHHK Oy-
JleT TeM MeJJIeHHee, YyeM MasiTHHK JJINHHee.

CnenaeM 1Ba MasiTHHNKA, H3 KOTOpHIX onun Oyner B YeTHipe pa3sa
IJHHHee apyroro. B 3tom cayvyae nepuoa kone6aHuil IUIHHHONO MasiTHH-
Ka Gyler pOBHO B iBa pa3a OoJiblie, YeM TieDHOJ KoJleGaHHH KOPOTKOTO
MasITHHKA.

Ewe snamenuThiii $pu3nk 1 acrpoioM XVII Beka nranvsiven Ianuseo
'asnunedt, 6yayun MOJIOABLIM CTYIeHTOM, Habmopan B co6ope ropona I1u-
3a, YTO JIIOCTPH Pa3JIHYHBIX pa3MepoB H BeCca, HO HMEIoIHe OJHHAKOBYIO
AJIMHY, HMEIOT H OMHAKOBHE nepHoabl xoniebanuil. Tak Kak B To BpeMs
KapMaHHble YACH elue He Oblyii H300peTeHsl, OH NMOJIL30BAJICS AJISl H3Me-
peHHs1 BpeMeHH yaapaMH cOOGCTBEHHOTO nyJibea.

B MasiTHHKOBBIX Yacax paBHOMCPHOE ABHIKEHHE CTPEJIOK JOCTHraeT-
CH TEM, Y70 MAsITHHK, pacKauHBasiCb H3 CTOPOHH B CTOPOHY, NMpPH Kax-
LOM IBHKEHHH TOJIYKOM NEpeiBHraer uiecTepeHKy HeMHOro Bnepej H
3TIIM NPHBOAHT B JBHXKEHHE Bech YacoBofi MexanuaMm. Ecsin takue uach
Ia4YIIHaI0T CNELHTh, 3TO 3HATHT, YTO MAATHHK PacKayHBaeTCs CJIMILKOM
6HICTpO. : - _

UTo6H HCTIpaBUTH TaKii€ 4achl, HYXXHO 3aCTaBHThb MasiTHHK PacKauH-
BaTbCA MejaJsieHHee. [Las »1oro NoABHIKHASA THPA Ha MasiTHHKE HEMHOXKO
OTOJIBHTaeTcsi BHH3, O.;1arcuaps YeMy AJIHHa MasiTHHKA YBeJIMUHBAaeTCs H
nepHoa koneGanuit cJanoBuTCs GoJibile.

3HAMEHWTBIN ONbIT C MAATHUKOM

MasiThug, npeacrasasiomtHii co6ofi BEPEBOYKY C MOABEIICHHHIM K
Heil rpy3oMm, KayaeTcst Bcerna B OHOM M TOf ke myockocTH. [laxe ecau
NOBEPHYTL NpeNMeT, Ha KOTOPOM YKpeIJleH MasiTHHK, B KaKylo-HHOY b
CTOpOHY, caM MasiTHHK OyjneT NpoAoJIKaTh pacKauHBaTbCsl B NMpexHed
TIJIOCKOCTH. .

Opnnako, ecnn 66l Mb nogBeCHNH GOJBLIOR MASITHHK Haf CeBepubiM
NOMIOCOM 3eMJH, a IOl HUM Ha 3eMJie NPOBEJIH YepTy-yKasaTedb, TO 3a-
METHJIH GBI, YTO MJIOCKOCTh KayaHH#l MasiTHHKA ME[JIEHHO BPaIaeTcst no
4acoBoO# CTpeJiKe.

Tak kak MH Ha OCHOBaHHHM MHOrOUMCJIEHHHIX ONBITOB C MaSITHHKAMU
YOeIHIIHCh, UTO MasiTHUKH He MEHSIOT MJOCKOCTH CBOEr0 PACKauHBAHMS,
TO 3TO Kax<yllleecsi H3MEHeHHe HamnpasJieHHs] PaCKauMBaHHMsl MasITHHKa
Ha CeBEpHOM MOJOCE MOKHO OGBSCHHTL TOJLKO TEM, YTO 3eMJisi Bpa-
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Fc/in nozisecnTs Ha NMPOYHON HHTH
KaKyio-HHOYib TSKECTb, HanpumMep
HeGoNbInol KaMelb,

TO MOJYYHTCH MaATHHK.

1113eTCA NOJ -MasiTHHKOM NPOTHB 4YacOBO# CTPEJIKH, TO €CTh C 3anajia Ha
BOCTOK.

INopo6unifi onbiT Gbia BiepBhle npou3gened B 1850 roay ¢panimys-
ckuM ¢usukom @yxko B ITapuxe. Pyko npuMenus 67-MeTpoBHIA MasiT-
HHK C nojBenieHnoii K HeMy rupeifi B 28 kujorpaMMoB. Takoit AJHHHBLIR H
TSKeNIBlH MAasTHUK HYXHo OHJIO B3fiTh IJIi TOro, 4To0Obl ob6ecneyuThb
MHOrOo4YacoBOE HeMpepHBHOe ero packayHpaHHe. PyKo nokasal, 4TO

Ecnn Mpt Gy/leM NMOBOpauHBATh CTY.I,
K KOTOpOMY NpPHKpENJIeH MasiTHHK,
OH He H3MEHMT IJIOCKOCTH

CBOHX Kousie6aHuii.




MJIOCKOCTb, B KOTOPO#l packayMBaJiICR MAaATHHK, [IOBOpAYHBaeTCst 1o ya-
COBO#t CcTpeiKe. YroJ, Ha KOTOpHifi 3Ta IJIOCKOCTL noBepHynach B [Tapu-
e 3a | uac, MeHblle Toro, KOTophuiit 6n 6Ll Ha CeBepHOM moJioOCe, No-
TOMY YTO HMeeT 3HauyeHHe reorpadnyeckasi LIKPOTa MeCTa, rAe TpOH3-
poautcs onuiT. Ha CeBepHOM moJioce 1mJ10CKOCTb, Boxoropoﬁ packauM-
BaeTCs MasiTHHK, 3a 6 yacoB noBepHyJsiach Gul Ha 90°.

STHM 3HaMEHHTLIM onkiToM Pyko GHJIO0 JIoKa3aHo, YTO 3eMJist Bpa-
maeTcs, CoBeplIas ONHH NOJIHBIA o6opot 3a 24 yaca.

BOMYOK

Bpawaiowwnfics Boayok,

B OTJIHuYHE

OT HaxoAALLerocst B MOKoe,

CBOGOHO CTOMT

Ha CBOEM TOHKOM OCTpHe.
H YRapoM XJHICTHKa

MH nepebpocum

BOJIYOK Ha Apyroe Mecro,

MOJIOXKEeHHe ero OCH

BCe paBHO OCTaHETCH

HIeH3MEHHBIM.

Iloka Bonuox GuICTPoO BEpTHTCS, OCh €ro BpaIleHHsl COXPaHSCT OHO
H TO JKe 110JI0XeHHe. Ec/iM MBI ero B 3T0T MOMEHT y/lapHM, OH, Aaxe Oy-
Ayud oTGponieH Ha Apyroe Mecto, BCe-TaKH CHOBAa YCTAHOBHTCS B TAKOM
Ke MOJIOKEHHH, B KAKOM OHJI 0 3TOrO.
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Fenv MH HayHeM GHCTPO BpamiaTh cBapeHHoe BKPYTYI fflO, TO 3a-
METHM, 9TO nocjle ABYX — Tpex 000pOTOB OHO HEOXHIAAHHO BCTaHET HA
cBoli ocTpufi KoHel, H Gyaer BpalaTbCA BOKPYT MPOLOJILHOM OCH.

H TosbKO KOTA CKOPOCTE €ro BpalleHHsi 3HAaUHTEJIbHO YMEHBIIHTCS,
BOJIYOK NOJ BAHAHHEM CHJIHI THXKeCTH HayHet Bce GoJiblue # GoJiblie pac-
KayHBaThCsl H3 CTOPOHE! B CTOPOHY, NMOKa HaKoHel| ero 60KOBasi CTOPOHA
He KOCHETCS 3eMJIH.

Ecsn nop6pocuThs BBEpX TBepAylo LuAsny, oHa mnepeBepHercd. Ho
ecyiu ee noaGPOCHTD, IPHAAB e# NpeaBapHTeNIbHO BpauaTeabHOe JBHXKE-
HHe, OHA COXPAHUT CBOE BEPTHKAJIbHOE MOJIoKeHHe. Tak 4To npH H3BeCT-
HOH JIOBKOCTH MOXHO MOHMaTh ee Ha roJIOBy TakHM oOpa3oM, YTO OHa
cpasy csIleT Ha CBO€ MeCTO. DTO CBOHCTBO BpallalOIHXCA NpeiMeToB
YaCcTO HCMOJIb3YIOT LHMPKOBHIE XKOHTJIEpHL.

BepreTbcs BosukoM Moxer H sifino. Ecay 3actaButh OLICTpO Bpa-
I{AThCS AWIO Ha NEepeBepHYTOH TapeJiKe, Yepe3 HECKOJBKO CEKYHJl OHO
CTaHeT Ha OCTPbIH KOHell H TaKk OyaeT BpawaTbCs AaJjiblie,

OnHako 3TOT ONBIT MOXKHO MPOH3BECTH TOJIBKO CO CBAPEHHLIM BKpY-
TYI0 IAIIOM — Chipoe ffilo Tak Bpailarbes He O6yaer. J)KHAKOCTb BHYTPH
CHIPOro ffillia TOPMO3HT ero BpalieHHe HACTOJBKO CHJIBHO, YTO HYXKHasl
JUJIs 3TOro ONBITa CKOPOCThL BpaleHusi BooOuie He Moxer GHTh JOCTHI-
HyTa. TakuM cnoco6oM Bcerfia MOXKHO YCTaHOBHTb, BapeHoe SHI0 MBI
JlepXXKHM B PYKax MJIH CHIpoe.



) WHAKOCTH

COOBLUAIOLIHUECH COCYb!

B yajinuke H B €ro HOCHKe
NOBEPXHOCTH JKHAKOCTH
BCErna HaXOAHTCHA

Ha OHOM W TOM Xe YpOBHe.

BceM H3BeCTHO, YTO NMOBEPXHOCTH KHUAKOCTH BCEraa OCTAeTCs TOPH-
'30HTAJNIbHONA, Aaxke ecyH Mbl HAKJIOHSIEM COCYJ, B KOTOPOM 3Ta XXHAKOCTb
-HaxoAguTcsA. B HOCHKe yallHHKa NMOBEPXHOCTb JKHUAKOCTH HAXOAMTCA Ha
TOM K€ CaMOM YPOBHE, YTO H BHYTPH YafiHHKa. DTO HMeeT MeCTO B Jiio-
OLIX COCynax, KOTOpble Mexny co6oit coobuialoTcs.

Mu BHIHM, YTO B COOGIMAIOMHMXCA COCYAaX YPOBEHb OAHOPOAHOM
WMIKOCTH BCEria OAHHAKOB. JTOT 3aKOH HAXOAUT BaXKHOe NMpHMEHEHHeE,
KOI'/1a HY}XHO H3MEPHTh YPOBEHb JKHAKOCTH B KaKOM-HHOYAbL 3aKPHITOM
cocyne. : :
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Ha ToM e 3aKOHe OCHOBAaHO H YCTPOHACTBO
BOAONPOBOAA. YpPOBeHb BOAH B BOMOHANOPHOH
GalllHe AOVXKeH OBITb BCerfia no MeHblilefi Mepe
TAaKHM JKe BHICOKHM, KaK H BbICOTa CaMblX BePXHHX
BOJIOTIPOBOJHBIX KDaHOB, KOTOpHE HYXHO CHal-
IUTH BOJIOH.

IMpucnocoGreine
IS HSMEPEHHS! YPOBHA BOAH
B KOTJIE.

LWECTb U3BELITOYHLIX ATMOCOEP

Ecin Mb 3a3kMeM oTBepcTHe BOAOMPOBOAHOIO KpaHa mNaJibUEeM, TO
3aMeTHM, YTO BOJa AABHT Ha Najiel ¢ AOBOJIbHO 3HAYHTEJILHOW CHJIOH.
370 03HauaeT, YTO BOJAa B BOAONPOBOJAE HMeET OINpeeJIeHHHHA Harnop.
Bona naBHT Ha Kaxablfi KBapaTHHI CAHTHMETP CTeHKH TPYOH TaK, KaK
ecsii 6b Ha Hero GbUI rioCTaBJieH rpy3 B 7 KHJIOrpaMMOB. TO fiaBJIeHHe
0003HayaeTcs B TeXHHKe, KaK AaBJjieHne B 7 atMochep. 3Haunt, 1 atmo-
ctepoii HashiBaeTcsl faBJieHHe, KOTOpOe CO3MiaeT chila B | KuJorpamy,
KOTJla OHa jiedcTByer Ha | KBaJpaTHBHI CAHTHMETP.

IOna arMocdepH B CMBIC/E €JHHHUL NABJIEHHS B TEXHUKE MNPHHATO
COKpalleHHoe Obo3HaueHHe ar. Takum o6pas3oM, B BOLONPOBOAE CO-
3aaeTca AaBlieHHe npHMepHo B 7 atMocdep.

Mbl roBopHM «npuMepHO 7 aTMocdep», TaK Kak JiaBJieHHe 3aBHCHMT
OT pasHocTefl YpoBHe#l BoAb B BoJOHanopHo# GauiHe H B KoMHaTte. Ilo-
STOMY, HaNpHMep, Ha YeTBEPTOM 3TakKe JaBJleHHe 6yneT MeHbliie, yeM
Ha NEepBOM.

Tak Kak Bo3nyHIHOE JaBJleHHE B KOMHATE COCTaBJsieT NPHOIH3HTEb-
HO | aTtMocdepy, TO B BogonpoBoae co3aeTcd H30bITOUHOe JaBJeHHE B
6 arMocdep. D10 n36LITOYHOE AaBJieHHe 0603HAYaeTCd B TEXHHKe 3HAY-
KOM artu.

OnHako 3T0 TOJIBKO ero NpHOJIHKEHHOe 3HAYEHHE, MOTOMY YTO AaB-
JieHHe 3aBHCHT OT BHICOTHI BOASIHOIO CT0JI0a, TO €CTh OT TOM BBHICOTHI, HA
KOTOpOA HAXOAMTCHA YPOBEHb BOAH BO BCefi BONONPOBOAHON cHCTEME.
Takxke urpaet posib H 170, YTO [aBJIEHHE BOAB Ha YeTBEPTOM ITaKe
MeHblle, yeM Ha NepBOM.
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B xopolo HakayaHHBIX BEJIOCHNEAHBIX KaMepax JIOCTHTaeTcs JiaBJe-
HHe 2,5 amu, B aBTOMOOHJIbHBIX IIHHAX BBICOKOro aasJeHHss—ao 6 amu,
B NapoBO3HOM KoTie—o 14 amu. JlaBienne KucjiopoJia B CBEXKEHanod-
HeHHoM GanjioHe pocruraet 150 amu. A eciiu yenosek H30 Bcex cuia Oy-
IeT AyTb HAa 6yMary, OH co3/acT aasJjeHue Jumsb 0,1 amu.

NMAABAHHUE TEJ

«

B coJsieHoit Bosie Teny Jierye njaBaTh, YeM B PECHOH. ITO 3aMeyaloT
MOPSIKH, KOT[@ HX CyZa BHIXOAAT H3 YCTbAl PeKH B OTKpHITOE Mope. B oT-
KpHTOM Mope KopalJib NOTPy»KaeTcsl B BOAY MeHbIle, YeM B IpeCcHoO#
BOJIE€ PEKH.

Apxumen, ONMH H3 BeJMYAHIUHX (H3HKOB H MATEMAaTHKOB JIPEBHO-
ctH, B 250 roly no Haiuell 3pbl OTKPLIJI 3aKOH, HAa3BaHHLI €ro HMeHeM:
«Teuno0, NOrpyeHHoe B XHUAKOCTD, TEPAET B CBOEM BeCe CTOJIBKO, CKOJIbKO
BECHT BBITECHEHHAS UM JXKHAKOCTb». JTAa Kaxyillasics NoTeps Beca BHI3-

CneBa: cupas Kaprodemuna ToHer, MOTOMY YTO OHa TsKejdee BOJH.
CnpaBa: CTOMT HaM pacTBOPHTL B TOM e CTaKaHE CTOJIOBYIO JIOKKY
COMH, KaK Hauia xap'roqaenm@ BCIILIBET.



BaHa TeM, YTO }KHAKOCTH AABAT ¢ H3OBTOYHOMR CHJIOR CHH3Y BBEpPX Ha NO-
rpy’eHHble B HHX Tesia. DTa CHJIa Ha3biBaeTCA BbITAJKMBAOLUeH HAH

NoAAePKHBAIOLLEH.
CorylacHo 3akoHy ApxuMeza, ecylid TeJo NJaBaet, TO KHJAKOCTh, Bbi-

TeCHEHHasl TOrPYXEHHOH YacThi0 TeJa, JO/MKHA BECHTh CTOABKO JXKe,
CKOJILKO BECHT BCE TeJIO.

=
310 BEApPO O KpaeB 370 BEAPO TaKKe
HanoJIHeHO BOAOM. RO KpaeB

HAaMNoJIHEHO BOAOM,

HO Ha ee MOBEPXHOCTH
nnasaer HeGOMBILOLN
nepessiHHuEl Yyp6aK.

3HayuT, J1060e TEJI0 MOKET MOTPYKATHCS B XKHIAKOCTbL 0 TE€X TOP,
MOKa BeC BHITECHEHHOM JMXHAKOCTH HE CTaHeT paBHHM BeCy 3TOrO

TeJ1a.
Ecnu npu NMoHOM NOTPYXKEHHH BeC BHITGCHEHHOH MKHAKOCTH OynmeT

BCe-TAKH MeHbllle Beca TeJa, TeJIO ONYCTHTCS Ha JIHO.
Tak kak cosienast Bofa TsxKeJiee npecHo, To OMHAKOBOE N0 06beMy

TEJIO NPH CBOEM MOrPYKEHMH B COJIEHYIO BOJAY BHITECHHT GonbLiMl BecC

BOJIbI, NTO3TOMY H MOTPyIKeHHe ero 6yne'r MEHBLHIUM.
UeM Gonee KOHUEHTPHPOBAHHLIA PACTBOP COJH MBI C/ieJIaeM, TeM
MeHbllle GyAdyT MOrpyxathCsi B Hero IJiaBaloliye B HeM Tejia, HanpuMep

Chipbie KapTogheNHHHL.
Hcnbitaiite cBo0 co06pasHTeLHOCTD. Honymau're Kakoe Befpo TH-

Kejiee (CM. PHCYHOK).
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WIPA C NUMOHA/ZOM

[lepen namu cTout 60Kan WHNALIEro TUMOHana. BpocHM B Hero oaHy
BuHorpaanny. OHa cefiyac ke onyctutes Ha auo. HemepsnenHo Ha Heidl
OCAYT MaJieHbKHe Ny3hIPbKH rasa. Bckope X cTaHer Tak MHOro, 4TO
BHHOTPaJIHHA HAYHEeT LIEBEJINTLCA M 3aTeM BCILILIBET HaBepX.

Ha noBepXHOCTH XKJIKOCTH 3TH MY3HIPbKH JIONAIOTCA H YJETyuHBa-
forcs B Bo3ayX. Ho 6Ge3a nysHpbKOB rasa sec BHHOrpafiMHbB CTAHOBHTCH
6Gosbllle, YyeM AEHCTBYIOHiasl HA Hee BHITAJIKMBAIOLIAS CHJIA, H Arojia CHO-
Ba NOTrpy}aercs Ha aHO Gokana. Torma pce MoBTOpsieTCA CHayasa, M
BHHOTPAajHHA ONYCKaeTCH H NOAHHMaeTcs B 60KaJjie MHOro pas.

JInMoHan npuroroBaseTcss W3 OOGLIKHOBEHHOH BOJ/Ibl, B KOTOPYIO MIpH-
6aBasioT (PYKTOBYIO 3CCEHL(MIO H MOA IaBJieHHEeM HarHeTaloT ras, Tak

L
HeytoMumo nyTtelrectsyer

LHHOTPaAHHa
OT NUBEPXHOCTH KHAKOCTH
ta 4HO W o0paTHoO.




Ha3HBaeMylo yriekucioty. Yem Gosibine nasjenue, teM GoJdibilie yrie-
KHCJIOTH pacTBopsiercst B Bozie. Korna Ml oTkpbiBaeM OYTHUIKY, naBJjie-
Hue B Hel yMenbwiaercd U OoJbiiasi 4acTh YIJICKMCJIOTH BbIICJAAETCH H3
KHAKOCTH B BHAE Ny3upbkoB W nexbl. Ecin B siMMOHAA norpy3urhb Ka-
koe-unbyab TBEpAOe TeJO, 3HaUHTeAbHAA YaCTh YIJIEeKHCJIOTH, HE yCIeB
AOCTHIHYTH MOBEPXHOCTH XKHAKOCTH, OCSJIET Ha 3TOM TeJie. Takum nyrem
1 06pa30BHIBAJIHCE NY3LIPLKH HA Hameil BHHOrpaaHHe.

HyxHo cka3arh, 4T0 6ecBeTHHH ras, ny3blpbKH KOTOPOro OoCeajiH
Ha Hauieil BHHOrpaJMHe, HazuBaeTcss OGLIYHO YriieKHcoTOol. OaHaKo XH-
MHKH C 3THM Ha3BaHHEM M€ BIIOJIHE COTIACHH — OHH HA3BIBAIOT 3TOT ra3
JIBYOKHCBHIO YrJiepona, a YrJeKHCJIOTOH He €caM ra3, a ero XHMHYeckoe
coelHHEHHE C BOJAOI.

BOJA 13 BOJOMPOBOAHOIO KPAHA

O6pasoBanne kaneasn
0 Ha BOJIOMPOBOAHOM Kpawue

MensienHo Kanaet Bolla H3 BOAONPOBOAHOIO Kpaua. Ecau npucmot-
peThCs K KamnJje, To Ka)XeTcH, 4YTO OHa OOTAHYTA TOHKHM 3JIaCTHYHBIM
MELIOYKOM, KOTOPHIfi CYXKAaeTCsl KBEpPXY H B KOHIle KOHLOB OGpHIBaeTCH,
KOTrJla KanJisl CJAHIIKOM HaOyXHer.

3T0 BHieYaTJieHHe He COBceM HeBepHO. [TOBEPXHOCTHEIN CJ0f MU IKO-
CTH HMeeT CBOMCTBA, HANOMHHAIOLHE CBOHCTBA TOHKON PEe3HHOBOM mJieH-
KH. ITOT cdii BO3HHKAET MOTOMY, 4TO MEXKAY YaCTHLAMH KHIKOCTH
REeACTBYIOT CHJIBI CHENJIEHHS], KOTOPHE MPHUTAMMBAIOT 3TH YACTHIb opyr
K ApYTry H, TAKHM OGpa3oM, NpEeNnsTCTBYIOT H3MEHEHHIO (POPMBI 110BEPX-
HOCTH 3KHAKOCTH.
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ITO TaK Ha3biBaeMoe NNOBEPXHOCTHOE HATAXKEHHE, KOTOPOe H NpensT-
CTBYET Pa3pbiBy MOBEPXHOCTHOIO cJiosl xHAKocTH. [lasi Toro yrobs no-
rpy3uTh B Hee Kakoe-HHOyab TeJIo, HYyXXHO 3TO CONpPOTHBJIEHHE NPeojIo-
JieTh. DTHM MOJb3YIOTCS XKYHYKH-BOJIOMEPI, KOTOpHie CBOGOIHO CKOMNb3AT
Ha CBOHX JJIHHHBIX HOXKaX ne BOJe, He pa3phiBas €e NOBEPXHOCTHOIO
CJIOSL. ,

Y6enutbcs, 4TO ABHIKEHHE 3THX JKYYKOB He MMeer Xapakrepa nnapa-
HHS, MOJKHO, NnpoaesaB Takoi mpocTodl onbiT. HanomsuM Bogo#t He-
GOJILILYIO MHCKY, MOJIOXXHM Ha NOBEPXHOCTb BOAHL! MaJIeHbKHH JINCTOYEK
nanupocHofl 6yMarH H OCTOPOXHO ONYCTHM Ha Hero OOGLIKHOBEHHYIO
wBefinylo uray. Hepes HekoTopoe BpeMsi GyMa>kka HaMOKHeT H norpy-
3UTCA Ha JIHO, @ HIna 6y[eT CIOKOHHO MJaBaTh HA MOBEPXHOCTH BOJIHL.

ChnoBo «nnaBaer» B aHHOM CJlyyae He COBCEM TOYHO, TMOTOMY YTO
TeJIO MJ1aBaeT TOJILKO TOrJid, KOrJla ero BeC paBeH BeCy BHITECHEHHOH HM
)uakocTH. Mirsia cpeniana M3 ctaJjid ¥ BecHT ropaszo 6oJiblile, YeM COOT-
BETCTBYIOLLEe ee OODbEMY KOJNHYECTBO BOAH, MOTOMY OHA JOJIKHA Oblia
6H HEMeIJIEHHO NMOTOHYTh, HO €€ NEePKHT Ha cebe NOBEPXHOCTHAA IJICH-
Ka JXHIKOCTH.

Huorpa B 3TOM onbiTe nanupocHas 6yMaxka He ToHeT caMa. Mkl
MOXXEM €l B 3TOM NOMOUYb, OCTOPOXKHO HaJJaBHB OCTPHIM KOHLIOM KapaH-
Jlallla Ha OHH H3 YroJIKOB GyMarH.

by

Hronxa cBo6oaHo nnaBaeT Ha NMOBEPXHOCTH BOIH.




Ha Gonotax

M B HCNPOTOMHHIX BOAOEMax

4yacTo MOXHO Habmoaath
cB0e00OPa3HLIX HACEKOMHEIX,
Ha3biBaeMHX XYKaMH-I/IaByHIIAMH.
Onu Gerarer no sone nojoGHO TOMY,
Kak KoHpKobGexel Geraer no Jabay.

JoxaeBbie Kanju H BooOile Bce CBOOOAHO NafamoliHe YacTHIH
KHJIKOCTH CXKaThi CO BCEX CTOPOH CBO€ll moBepxHOCTHOM mJeHKoH. [To-
BEPXHOCTHOE HaTsXeHHe NEHCTBYeT TaK, YTO MNOBEPXHOCTh >XHAKOCTH
CTPEMMTCS CTaTh KaK MoXHo Menbure. [TosToMy Kaxknaa Kamis NpHHH-
MmaeTt mapooGpasHyo ¢opMy, eciii Ha Hee .He AEACTBYIOT NPH 3TOM HH-
KaKHe JipyrHe CHJhl, HalpHMep BO3JYIIHOE CONMPOTHBJIEHHE, TAK KaK H3
BCEX TeJ paBHOro o0beMa Hiap HMeeT HaHMEHbIUYIO MOBEPXHOCTD.

b

HEPHUNBHAA KNAKCA

Korpa cMoTpHub, KaK GHCTPO NOAHUMAIOTCS BBEPX YePHHNA MO JIH-
CTKY NPOMOKAaTEJIbHOH OyMard, KaeTcs, 4YTO HapylleHbl BCe 3aKOHHI
3eMHoro npuTsaKeHHs. Ho storo O6uiTh He MoKer. -

3HayuT, B JAaHHOM cJly4ae AeHCTByeT KaKas-To Apyrasi cuna, KOTo-
past oka3sniBaetrcs Gosblle, YeEM CHJA 3€MHOIO TATOTEHHS. DTa CcHJa
NpeofoJIEBaET CHAY THAKECTH, H YepHHMJA, KaK o maxte JM¢Ta, NOAHH-
MalTCs BBEpX.

Ty e KapTHHY MOXHO HabJIIONATh, €C/IH ONMYCTHTL B Koe OXHHM
KOHLOM KYco4eK caxapa. Kopuunesniii kode 6HCTpo nojgHuMercs no Ge-
JIOMY KYCKY caxapa.

TO BCachiBaloyee CBOACTBO BOSHHKAET B MeJIbYAAIINX MopaXx, KOTO-
Pble MPOHH3KIBAIOT KaK NPOMOKaTeabHYI0 fyMary, Tak M KycKoBOH cCa-
Xap. Bce takne nopHcrhie Tesla HMEIOT B ce6e pasBeTBJIEHHYIO CHCTEMY
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C noMolbl0 NPOMOKAaTeNbHOA OyMarm JIeTKO MOJXHO CHATh C TeTpajv
Kario yephni. Ecan neparth BepPTHKAJbHO JIMCTOYEK NMpOMoKaTenbHON
Gymary, Kacasich MOBEPXHOCTH KanJ/iH, YepHHJIa NOAHHMYTCA Mo Heil
Ha HECKOJIbKO CaHTHMETPOB BBEpX.

TOHYANIIMX KaHANOB, IPOHU3HBAILHX HX H3 OHOrO KOHLA B JAPYTO#.
ITH KaHasbl coelHHEHb MexXAay cobofi. JInaMerp ux Ooapmefi 4acTbio
‘MEHBIIIe JIHaMeTpa CaMoro TOHKOTO BoJjioca. B 3THX-TO TOHEHBKHX
TpyOoukax BOja MNOJHHMAETCA TEM BHILUE, Y€M MeHblIe IHaMeTp
TpyOKH.

‘YacTHUH TBEPIOro TeJa, H3 KOTOPBIX COCTOSIT CTEHKH 3THX TpyOouek,
NPHTATHBAIOT K ceGe MOJIeKyJibl BOAB M TAKHM 006pa3oM HX NOAHHMAIOT.
UeMm ToHbLIE TPYOOUKa, TeM BHILIE NOAHHMAeTCs B HEH XXHAKOCTD.
B ouesib ToHEHbKHX TPpYOOUKaX 3Ta, TAaK Ha3HBaeMas KanHJAJAsipHAA, CH-
Jia 0oJibllie, YeM MOJICKYJISIPHHIE CHJIB CHENJIEHHS, KOTOpHE CBA3LIBaioT
YaCTHYKH JXHAKOCTH Mexnay coboii.

Kanunaspuas cuna, a 3Ha4YuT, H cTeNeHb NOABEMa XKHJAKOCTH B OfI-
HOf M TOM e TOHEHbKOH TPYOOUKe pasjiIHYHb JJIsi PasHBIX JKHAKOCTEH.

EcTb Takne XXHMIKOCTH, KOTOPHE B KaNHJUJIAPHBEIX TPYyGOUKax He
TOJIBKO HE NOJHHMAIOTCS, a, Hao6opOT, Aaxe ONYCKAIOTCH. ITO TaK Ha-
3biBaeMble HeCMauMBalolue XuiAkoctH, Hanpumep, pryth, KOTOpas, B
NPOTHBOMOJIOKHOCTh BOJE, HE CMAYHBAET CTEHOK CTEKJIAHHOrO COCYAa,
.B KOTOPOM HaXOJAMTCSH. ' )

BcachiBawouiast cnoco6HOCTh FYOKH HJIH MOJIOTEHLIA, @ TAKXKe MOMb-
€M pacrJiaBJjieHHOro napagHHa no GHTHAIO CBEYKH OCHOBAHBl TaKikKe HA
CBOACTBE KaMHJUIIPHOCTH. B noyBe B CHMY TeX e NPHYHH BOJA NOAHH-
Magmﬂ H3 HHXKHHX CJIO€B HaBepx, MHTasi TAKHWM NyTeM KODHH pacTe-
HH. :

Takyio xe poss Hrpaert B }XHBOTHOM H 4€JIOBEYECKOM TeJieé pa3BeTB-
JIEHHAs CeTh TOHYAHIIMX KPOBEHOCHHIX COCYyHOB. BMecTe ¢ KpoBbio Bce

KJIETKH T€J1a NnoJiy4aloT HeoGXoAHMBIE /ISl MX JKH3HH NHMTaTejbHble Be-
iecTBa. : _
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UrPA CNUYEK

Manenbkuit QOKycC, KOTOPHIH MOKa3aH Ha PHCYHKe, OCHOBAH Ha pac-
npsAMJIEHHH ONYLIEHHOrO B BOAY KycKa aepena. Ilpu BHicylmuMBanuu fe-
peBo ckpyuuBaercsi. [IpH HaMOKaHHH CyXOro jiepeBa OHO ONSITL pac-
NpAMASIEeTCS.

Hanpuwmep, eciin nepessinioe KOpHTO fosiro cTouT Ges ynorpeGae-
HH#A, OHO PACCHIXaeTCcl H HaYHHAeT nponyckath Boay. Tem He MeHee Ta-

CneBa — NATHL CNHYEK, HAAJMOMJEHHHX nocepend-
He, noaoxeHu Ha Oumonne. Kak 3acraBuTh HX

N ’ npuHaTL QOpMy NATHKOHEUYHOR 3BE3fH, Me Ka-
" casico cnmueKk pykofi? Cnpasa — B HEHTpP CITHuew-
HOoft (QHTypH KanHy/J# HEMHOr0 BOAH; CIHYKH

MeNJIeRHO pa3ruGaloTci, o6pasys HATHKOHEYHYIO
3Be3ny.

KO€ KOPbITO HanoJIHSAIOT BOAOH, H BCKOPE OKasblBa€TCH, YTO OHO CHOBA
nenaeTcs BOJOHENPOHHLaeMBIM. DTO MPOHCXOAHT OTTOrO, YTO AEPEBO,
BOHTAB BOAY, PacliMpsieTcsi U 3akpbiBaeT oOpasOBaBIuYIOCH TPELIMHY.

Ha pucyHke BHAHLI NATH CNMHYEK, MEPEJOMJEHHBIX MOCEpeAHHe H
yAOXeHHHX B BHJe 3Be3foukd. Ha coceaneM pHCyHKe CIIHYKHM HaMOKJIH

H pacrnpAaMHIIHCS.



rA3bl

BENCTBUTEJIbHO JIH NYCT CTAKAH?

OnycTHM Ha MOBEPXHOCTh BOJLI, HAJIUTOH B MHCKY, KyCOY€K NpoOKH,
NpHKpENHB NpeABApHTENbLHO K He#dl cBepxy orapok ceeud. Hakpoem
npoGKy CO CBEYKOH MYCTHIM CTaKaHOM M BJIaBHM Tak, YTOOH Kpas €ro
HEMHOI'O OINYCTHJIHCH B BOLY.

ITo HETOYHO, KOTJla MBl TOBOPHM, UTO CTakKaH Gbill nycThiM. Tounee,
HYXHO OblJIo O6bl CKa3aTh: CTAKaH HAMNOJIHEH BO3yXoM. Mul HabJioiaeM,
YTO BOJIa NMOYTH HE NPOHHKAET BHYTPb CTaKaHa. DTO NMPOHCXOAHT MNOTO-
MY, YTO OH HamOJIHEH BO3AYXOM. .

Kaxpoe Tesio 3anuMaeT onpenesieHHHH obeM. 10 caMo coloil pa-
aymeercs. Bo3nyx Toxe siBjisieTcst OHHM H3 TaKHX TeJ, KoTopoe tpebyer
1ais ce6sl onpeneJieHHOro npoerpaHcTsa. B 3ToM Jerko ybenuThes, ecin
BJIMB4Th BOJy B GYTHUJIKY Yepe3 BOPOHKY. TOJIbKO HY>KHO 3a60THTBCS O
TOM, uTOOB! conepxKaiuicsa B OyThlJIKe BO3/lyX CBOOOAHO BLIXOHJ H3
Hee Hapy»Ky no Mepe HanoJiHeHHs OyTHJAKH Bojgo#. B npoTHBHOM cayyae
BOJIa HE CMOXKET 3anoJiHuTh OyThUIKY. M, Hao6opoT, KBAC He MOXeT BHI-
JINTbCA H3 OOYKH, ecliH B Hel CIeJIaHO TOJbKO OJIHO OTBEPCTHE H HapyXK-

TlepesepuyThifi crakan
BABAHBaET
TIOBEPXHOCTL BOAKI,




HBIH BO3/IyX He MOXKET 3aMOJIHHTb TO MECTO, KGTOpoe OcBO6OXK1aeTcs OT
BLUIHBAIOIIErocs KBaca.

Hau onbiT CO CTaKaHOM MOKa3aJi OfiHOBPEMEHHO H MOAEJIb BOJI0Jias3-
HOFO KOJIOKOJIa, KOTOPBI NPHMEHSAJICA paHbllle Ha NOABOAHHIX paborax.

Ecan MBI BEHMaTeJIBHO NPHCMOTPHMCA, TO ybeauMcs, YTo Boja Bce-
TaKH HEMHOTO MPOHHKJIA2 B CTaKaH. DTO NMPOH3OIILIO NOTOMY, YTO BOAA
JABHT Ha COIepIKALUMACA B CTaKaHe BO3JlyX H HECKOJIbKO ero CKHMaeT.

YTo6H MOrpy3HTh CTaKaH B BOAY, HAM HYXKHO MPHMEHHThb KaKoe-TO
ycuase. CTakaH ¢ HanoJIHAIOIHM €ro BO3[yXOM o0aajaeT onpeaesieH-
HOH nojgbeMHOM CHAIOH. STO NPOHCXOJUT NOTOMY, YTO BHITECHEHHAs! CTa-
KaHOM Macca BojJibl BecHT 6oJibliie, YeM HaINoJHeHHLIH BO3yXOM CTaKaH,
NoO3TOMYy JieHCTBYyIOLlas CHH3Y BHITAJKHBapllasi CHJa OKasblBaercs
OoJblile, yeM TAHYIHIA BHH3 BeC. :

Jnsa Toro yToOHL NPEoOAETh 3Ty NOXBEMHYIO CHJIY, BOKPYT BOJOJa3-
HOI'O KOJIOKOJIa MOHTHPYETCSl TsXKeJiasi Keje3Hasi KOHCTpykuus. Toraa
BeC BCETro COOPY)KeHHA OKa3biBaercs GoJibuie, YyeM NOAbEMHasi CHIA KO-
JIOKOJIa, H OH ONYCKaeTCA Ha AHO Ha 60JIbIIOoN IenH. -

BbilYBAHUE AHLIA

[TocraBuM BRJIOTHYIO Apyr K
ApYTy [B€ PIOMKH, B OJlHY H3 KO-
TOPBLIX IIOJIOKEHO CBapeHHoe
BKpPYTYyIO sifino. IlyHem cuabHO B
3a230p MeXJy AAIIOM H CTEHKOH
pioMkH. Slfino BHNpLIrHET H3
PIOMKH H NEpecKOYHT B COCel-
HIOIO.

Bo3nyx nponHkaer Mexny
AALOM H CTEHKOM PIOMKH Ha JIHO
PIOMKH, TaM CXXHMaeTcsi M BH-
OpacuiBaeT A0 HapyXy, XOTH
B CPaBHEMHH C.£T0 COGCTBEHHBLIM
BECOM SIAL0 SIBASIETCH JOBOJBHO
TSDKEJHM NpeaMeToM.

Cxkarthii BO3ayX, nOROGHO
CBepHYyTOH NpYyXHHe, objaapaer

3naynTeJbHOH cHJyion. IlosToMy
A9 3alHTH OT Pas’iIHYHOIO po-
Jla COTpAICEHHH M YJAapoB OYEHb

Ecan cunbio aynyts B manpapnemmm,
YKa3aHHOM cTpesiKOH, A0 BLICKOUHT H3
PISMKH H NEpenpHrHeT B COCEARION.



ynOGHHI CrieltHajIbHbie YCTPOACTBA, HANOJHEHHbIE CXKATBIM BO3LYyXOM,—
BO3JlyIIHbie aMOPTH3aTOPHI.

. JIuTOR pesHHOBHIfi MSIUHK MPBITaeT AaJieko He TaK XOpolio, KaK pe-
3UHOBBIf MAIY, HanoJHeHHbil Bo3ayxoM. Tosbko nocsie H306peTEHHS BO3-
AyIIHBIX GanJIOHOB, MOJYYHBIIHX Ha3BaHHE ABTOMOGMJILHBIX H BEJIOCH-
neAHLIX KaMep, CTajla BO3MOXKHONA MAirkas,, noytH 6e3 TONUYKOB, €3/1a Ha
BeJIOCHNE[IaX H aBTOMOGHIAX, KOTopas ceilyac Kaxercs HaM caMo coboi
pasyMeloLencs.

BAPOMETP.

C nomouplo 6apoMeTpa H3MepsieTcsl Bo3AyluHoe nasienue. Ha pu-
CYHKe CTipaBa cTpesika 6apoMeTpa OCTaHOBHJach Ha IHdppe 768. dto
3HAYMT, YTO B MOMEHT H3MEpEeHHs BO3[yX B 9TOM MeCTe AABHT C TaKOM
ke CHJION, ¢ Kakof AaBuJ Obl CTON6 PTYTH BbhicOTOR 768 MHANHMETDOB.
PryTb—o0ueHb TAXKENAas KHAKOCTb. CTONG PTYTH, NJolllafib CEYEHHS KO-
TOporo paBHa 1 KBafjpaTHOMYy CaHTHMETPY, a BHICOTa — 755 MHMJHMeT-
pam, BecHT 4yTh GoJibiue 1 kHjorpamma. IlaBseHse, Koropoe OKa3biBaeT
sec B 1 kusorpaMM Ha | KBaipaTHbLIfi CAHTHMeTpP NMOBEPXHOCTH, Ha3bl-
B2eTCs B TEXHHKe JiaBJieHHeM B | TexHHuUecKyio atMocdepy. DTO 3HAYHT,
Y10 Hawl 6apoMeTp MOKa3LBaeT NPHMEPHO TAKoe XKe JiaBJEeHHe.

Bo3ayuinas o6osiouka 3eMHOIO iapa NPOCTHPAETCS A0 BHICOTHI NPH-
mepHO 1000 kunoMeTpos. OHa HaBHT HA MOBEPXHOCTL 3€MJIH C TAKOMH XKe
cHJIof, KaK naBHJ Obl cjioft PTYTH TOJNIHHON NPHOAH3HTENBHO 76 CaHTH-
MeTpOB. .

Bo3nyuiHoe naeseHuHe pasjHYHO B Pa3JIMYHBIX MeCTaX 3€MHOro lia-
pa; Kpome TOro, OHO 3aBHCHT ©T norofibl. Ho, Kak GHLIO CKa3aHo BHiLIE, B
CpeHEM OHO COOTBETCTBYET AamJieHHIo B | atMocdepy.

Bosnyusoe nasnenne gefictByer BO Bce CTOPOHHL. BeaegcTBre 371010
OHO JIaBHT Ha KaXXAblii KBAJAPATHbIH CaHTHMETD MOBEPXHOCTH Hallero
TeJla C TaKOH XKe CHJIOf, KaK JaBHT Ha MOJACTaBKy rups BecoM | kuio-
rpaMM. [ToBepxHOCTh Y€/10BEUECKOrO T€J1a COCTABASET fIpUMEPHO 15 ThHI-
CSi4 KBaJ\PAaTHLIX CAHTHMETPOB. 3HAYMT, BO3AYX JIABHT HA Haille TeJoC
TAKOH e CHJION, KaK 15 THCAY KHIOrpaMMOBBIX THPb. STO 3HAYHT, UTO
Mbl HeINpepbIBHO HCALITHIBAeM fAaBJjenue B 15 TOHH.

Mbl nepeHocHM 3T0 orpoMHOe 1aBJIeHiie COBEPIIEHHO HE3aMETHO JJIs
ceGsl, NOTOMY YTO KPOBb OKa3biBaeT TAKOE 3Ke JIaBJeHHe Ha OBEPXHPCTL
HALLero Tejsia H3HYTPH. Y nosToMy BHEINHEMY JABJIEHHIO BCErla MPOTH-
BOCTOHT BHYTPEHHEe NMPOTHBOJaBJI€HHE TAKOH e CHJIbI.

B GapomeTtpe ecth HeGoubiias yecTAHast KOpoGOYKa, M3 KOTOPOf
MIOJIHOCTLIO BblKAaYaH Bo3ayX. Kpnimeyka KopoOOuKH BIABAHBAeTCH Ha
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hapowmerp.

6ONBUIVIO MJIH MEHBIUYIO TyOHHY H3MEeHSAIOMHMCS BO3AYLUHHIM AasJie-
HHEM. .- -

K KpHillleyke NPHKpenyieH pPhlYa)KOK MEXaHH3Ma, COEAHHEHHOro ¢
NOABHXKHLIM yKa3aTeJeM, JABHralOLHMCA BAOJb LIKAJb, NEJEeHHA KOTO-
po#i IOKAa3bIBAIOT AaBJIeHHE B MUJIJIHMETPAX PTYTHOro cToiba.

Bo3bMeM 06GLIKHOBEHHBLIN CTeHHOW 6apoMeTp H COBEpHIMM C HHM He-
Oonbuioe myremecTBHe no aoMy. M3aMepnM cHayana pasiense BO3fyXa
B nojpaJie. 3aTeM MOAHHMEMCS HaBepX H H3MEPHM JaBJieHHe BO3jyXxa
Ha yepaake. TIpH 3ToM MBI 3aMeTHM, YTO B NoABaje AaBjieHHe Goablue,
yeM Ha Yepaake.

JTO eCTeCTBEHHO, NMOTOMY YTO, YEM BHIIIE Mbl TMOJHHMaeMcCH, TeM
MEHbIlle CTAHOBHTCA HAXOAALUHACA HAJ HaMH cTojsb Bo3nyxa. MoxHO
006HapyXHTb, yTo NpH noabeMe Ha 10 MmeTpoB naBnenue napaer nprH6aH-
3uTesibHO Ha | MuaanMmerp. Toabko nepen TeM, Kak fejaTh 3TOT OMBIT,
HY>KHO yOeaHTbCsl, YTO ‘Hall 6apoMeTp HAaXOAHTCA B MOJIHOH HCNPABHO-
CTH H pearupyer Ha MajefiHe U3MEHEHHS BO3JAYIIHOTO HNABJIEHHS.

Taxum o6pasom, 6apoMeTp MOXHO HCIOJL30BATh B KAYECTBE aNbTH-
MeTpa — npHOopa nJii H3MEPEHHA BHICOTH HaJl YPOBHEM MOpS.

Cpennee atMocdepHoe -naBJieHHe Ha ypoBHe Mops, Hanpumep B Kuae,
coctapnsier 760 muanumerpoB. CpenHee atMocdepHoe AaBJAEHHE Ha BH-
cote 500 MeTpoB Hax ypoBHeM MOps, HanpHMep B MionxeHe, cocTasasieT
713 munnumetpoB. Ha Bricote 1000 Merpos, nanpumep Ha rope Bpoken,
NaBaenHe ToabKo 660 Munnumerpos. AtMocdepHoe faBaenHe B Bepanne
cocTtanJisier 756 MHINMMETPOB.
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NEPEBEPHYTbIH CTAKAH

HanonunMm o6GuIKHOBeHHBI# yaliHbii. CTakaH 0 KpaeB Bogoiil. Teneps
H3KpOEM ero KyCOYKOM raseTHol 6yMarH Tak, KakK 37O NOKAa3aHO Ha PH-
cynke. I1noTHO npHKpHIB ero pykoi, nepepepHeM Gymaroii BHH3. Ocro-
POXKHO ybepeM pYKY, AepxKa cTakaH 3a aHo. Bona He BhsmmBaercs. Ilo-
YyeMy 3TO NPOHCXONHUT?

Boay ynepxuBaeT napyienHe Bo3nyXa. Kak Mbl y»Ke roBOpHJIH, 1aB-
JIeHHEe BO3JlyXa pacrnpoCTPaHseTCs BO BCeé CTOPOHBI OJMHAKOBO. 3HAYHT,
¥ BBepX TOXKe. bymara ciy)XHT TOJIbKO AJIA TOTO, YTOGH MOBEpPXHOCTh
BOJIbl OCTaBaJIachb COBEPILEHHO POBHOH.

Ecau Mbl Tenepb MOCTAaBHM CTaKaH Ha MOKPBITHIA KJIEEHKO! pOBHLIK
KYXOHHBI#l CTOJI, TO MOXKHO JaXK€ OCTOPOKHO BHITAHYTb H3-NIOJ Hero Oy-
Mary. Boga no-npexxHeMy OCTaHeTCH B CTaKaHe, HeCMOTPA Ha TO 4YTO OH
nepeBepHYT OTBEPCTHEM BHH3.

710, KOHeyHO, HeoObluHO. [lpeasioxkHM KOMY-HHOYOb, KTO HE BHAEJ]
HayaJia Haliero oneiTa, B3siTb CTOAWIHH Ha cToJie ctakaH. OH Oyaer, pa-
3yMeercsi, HEMHOrO HCNyraH MaJIeHbKHM BOJOMA[OM, KOTODHIH HeoXH-
N aHHO NOJbETCH H3 B3ATOrO HM CTaKaHa.

IepeeepHyTHit cTaKaH,
Hano/MHeHHHE Bojof,

CTOMT Ha CTOJIC.

H3 nepesepuytoro crakana
BOJA He BRLINBaeTcH.




BIOPETKA

Ecau MB OyCTHM CTEKNSIHHYIO TPYOKY
B CTaKaH, HanoJlHeHHuH BOnOH,

Bona B TpyGke GyleT HaxoAMTLCSH

Ha TaKOM JKe ypPOBHe,

Kak H B CTakKaHe.

Ecau M 3aKpoeM cBOGOAHHEIA KOHel
TPYOKH najbieM H BHIHEM ee
U3 CTaKaHa, BOJla U3 Hee He BHUIbETCS,

Bona B Tpy6ke, Kak 310 BHAHO Ha PHCYHKE, &
yIepXKHBAaeTCs AaBJieHHeM Bo3fyxa. lak Kak
BO31YyX AABHT OJHHAKOBO BO BCE CTOPOHHI, TO,
3HaYHT, OH JABHT U BBepX, Ha OCHOBaHHEe BOJS-
Horo croviba B TpyOke, H, TaKHM 00pa3oM, He
JaeT eMy BBUJIHTHCA HapyxKy. JTOT cnocob
NpHMeHsIeTCsl OObIYHO ANt Habopa MHMIKOCTH
13 GOJIBIIHX COCYNIOB H O0OYeK.

XHMHKH NMPHMEHSIIOT C aHAJIOFMYHOM 1EeJbIo
Tak HasbiBaeMble 610peTKH, NpH NOMOLIH KOTO-
PblIX OHH [OCTAIOT HEOOJbIUHE KOJHYECTBA
Xujkocrel H3 6aHOK. [lns S3TOro OHH MOrpy-
3aoT OoperKy (CM. pPHCYHOK) B COOTBET-
CTBYIOLUYIO XXHAKOCTh. ONyCTHB ee 10 HYXKHO-
ro nejieHHs HAHECEHHON Ha Hee lUKaJbl, 3a-
KPHIBAIOT flaJiblieM €€ HAPYXKHbIA KOHeI| H Bhl-

HHMAIOT H3 cocyJla. §

B GiopeTtke OCTaeTCsl KOJHYECTBO KHAKOCTH,
©06o3HaueHHOE Ha IUKaJje, HanpHMep 25 KyOuye- Cresa — GiopeTka;
CKHX CaHTHMETpPOB. CnpaBa — nuneTKa.
2 WHrpu H HayuBhle Pa3BJEYCHHS 33
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NPOCTPAHCTBO,
M3 HOTOPOTO BbiHAYAH BO34YX

Takyio 6aHKy
MOJXHO NOAHSATH,
JepXka ee 3a KPHILUKY.

Mbl MOXKeM B3ATh 3a KPHILUKY CTEKJISHHYIO KOHCepBHYI0 6aHKY, BpO-
ze Tofi, YTO MOKa3aHa Ha PHCYHKE, H NOAHATb. JlaKe ecim MBI CHJBHO
NOTSIHEM 32 KPLILIKY, TO HE CMOXKEM €ee CHATb — TaK KPENnKO CHAHT OHa
Ha 6anke. Tosabko Korna MH BhIZIEpHEM pe3HHOBOE KOJIbIO, HaXoasliee-
ca Mexay 6aHkofi M KpHIUKOH, BHYTpb 6aHKH nmpofizieT BO3AYX, H MH
JIEFKO MOAHHMEM KPHIIKY.

Jns Toro yToOb! 3aKyNOpPHTh TaKy10 6aHKY, ee ONyCKaioT Ha HEKOTO-
poe BpeMst B Kunsiuyio Boay. Haxoastumfics BHyTpH 6aHKH BO3JAYX Ha-
rpeBaeTcsi H YaCTHYHO BEIXOAHT H3 Hee HapyxKy. 3ateM OaHKy 3akpH-
BaIoT.

Korna ona octhineT, o6pa3oBaBILIHiCA BHYTPH Hee BOASIHOR nap ocsi-
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JeT MeJKHMH KarneJbKaMH Ha CTeHKax, H B 6anke oOpasyercss cHJbHO
paspexkeHHoe NnpocTPaHCTBO. ) ]

Hapyxuniii Bo3iyX [AaBHT Ha KaXAHi#i KBaAPaTHHI CaHTHMeTp
KpHIIIKH ¢ cuaoil 1 kunorpamMm. Ecau auamerp kpHiuku pasen 10 cantu-
MeTpaM, TO NMOBEPXHOCTb €€ CoCTaBJisierT npHGnusurenbto 80 kBappar-
HHX CAHTHMETPOB. 3HAYHT, BO3AYX AABHT Ha KPHIIKY € CHJIO# 80 KHJO-
rpamMmoB. Pa3zymeercsl, coBepiIeHHO HEBO3MOXXHO MOAHATL PYKOH TaKylo
TAXKECTb, NI03TOMY CHSITb KPHILUKY MOXHO, TOJIbKO BHACPHYB NpeBapH-
TeJILHO PE3HHOBOE KOJIbLO H BNYCTHB BHYTPb OAHKH OKPYKAIOLHKA BO3-
NYyX, KOTOpHH YPABHOBECHT JaBJleHHE aTMOC(epHl.

NMPOCTPAHCTBO
C CHNbHO PASPEHEHHLIM BO34YXOM

Bot uaiinblii cTakaH, 4O NOJIOBHHbI HaNoOJIHEHHBIH BOROMH. 3akpoeM
ero KyCO4KoM IJIOTHOH npoMoKaTesabdOH OyMarH, a CBepXy elle KyCKOM
CTeKJ1a, HanpHMmep HeOoJbIIHM 3epkaJjibleM. Tenepb nepeBepHeM CTaKaH
H MOCTaBHM ero Ha croJ. IlpomMokanika GHCTPO HaMHTaeTCsa BOAOH, H,
CJel0BATeJIbHO, BO3/lyX B CTaKaHe 3aiiMeT HeMHoro G6oJbliHii oObeM,
YyeM OH 3aHHMaJ 10 3Toro. 3HaYMT, Haj BOJOH 0oOpasyercsi pa3peeH-
HO€ NPOCTPEHCTBO.

Tenepb cHOBa nepeBepneM cTakaH, NpHAEPIKHBas ORHON PYKOR 3ep-
Kaseue. OKasbiBaercs, YTO CTAKAH HPOYHO «MPHKJEHJICH» K 3€PKaJIbIly
H He nanaer. PaspexenHoe npocTpaHCTBO OKa3HBaeT BCACHBAIOILEE

DravTpoBanbias Oymara
OTCacuBaeT BONY
M3 cTaKaHa.




Crakan «rpucocasici»
K 3epKaJbuy.

neficTBHe HACTOJBKO GOJbIIOE, YTO YAEpKHBAeT B BO3/lyXe CTaKaH BMe-
CTe€ C HAaJIHTOH B HEro BOJOH.

IA1a cnocoGHOCTh pa3pexKeHHOro BO3AYLUIHOrO NPOCTPAHCTBa NpHCa-
CbIBAaTbCH K FJIaJIKHM NOBEPXHOCTSAM HHOTJIa HCIOJb3yeTcs NpH 060pyno-
BaHHH BHTPHH. a5 3TOro ynorpebiasiioTcs MaJieHbKHe pe3HHOBbIE Tape-
JIOYKH, Ha KOTOPHIX AEPKaTCA JierKkHe MpefMeThbi, BLICTABJICHHbHE [Jisl
oGo3penus. Takne TapeJIOYKH MJIOTHO «NPHKJIEHBAIOTCHA» K CTEKTY, yaep-
JKHBAsl BHICTaBJIEHHDLIE MpeaAMeTbl B HYXXHOM NOJIOMKEHHH.

MuorHe Hu3IIHe XXHBOTHLIE, HANPHMED NHSBKH, HMEIOT CeLHaJbHBIEe
NMPHCOCKH, ¢ NOMOLIBI0O KOTOPLIX OHH MNPHCACHIBAIOTCHA K KOXe JApYrux
XXHBOTHHIX. ¥ AMBHTEIbHAA CIOCOOHOCTh MYX NOAHMMATLCH BEPTHKAJBHO
N0 raJKOMY OKOHHOMY CTEKJy M CBOOOJHO pasryiHBaTh NO NOTOAKY
TaK)Xe OCHOBbIBAeTCsi Ha AeficTEWH KpOUIEYHHX [PHCOCOK, KOTOPHIMH
CHa0XKeHbH MYUIHHBIE JankH. Jlaxke CPaBHHMTENILHO KPYNHbBIE JXHBOTHLIE,
TaKHe, KaK JIpeBeCHble JIAryIIKH, MOTYT J€ep»XaThbCsl HA OKOHHOM CTeKJie
Gaaronapsi NPHCOCKaM, KOTOPLIMH CHaGXXeHbi HX JIaNlKH.
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UCNBLITAHKUE CHJIbI
BO3YLUHOro AABJEHHUA

MonoxuM HeGOJBIIYIO TOHKYIO JIOILEYKY HA Kpaf cToja TakK, YToOH
O[[HA ee MOJIOBHHA CBEIHBAJACh HaL nojioM. CTOMT HaM cJierka mnpH-
KOCHYTBbCSl K €€ BHCsILIleMYy KOHLY PYKOH, KaK JOLIeyKa TYT XKe ynajier
Ha noJL.

[MonoXHM OOLIEYKY ONSiTh Ha NpeXHee MECTO H 3aKPOeM rasercii ee
KOHell, JleKalHit Ha cToje (Tak, Kak 3To NOKa3aHo HA pHcyHKe). Tma-
TeJIbHO pa3ryiafiiM rasety TakMM o6pasoM, YTOOH OHa MJIOTHO MpHJera-
J1a K CTOJIy M Halled JOIeYyKe, a TaKKe aKKypaTHO NMPHMHEM rasery mno
Kpalo JOLLEYKH.

~ Tenepb ynapHm KOPOTKHM H CHJbHBIM YAApOM 0O BHICTYRAIOLIEMY
KOHLY JIOLUEYKH. Y HAac He XBaTHT CHJIL COPOCHTB €€ Ha NoJ. DTO MPOHC-
XOJIMT MOTOMY, YTO rasera, uMesl 6OJIbIIYI0O MOBEPXHOCTh, HCMBITHIBAaET
COOTBETCTBEHHO OoJibliiee BO3AYIIHOE [aBJIeHHe, KOTOpPOE H NpHIXHUMaeT
JIOIIEYKY K CTOJly, He JlaBast et ynacTb Ha NnoJi.

Chmbnnl ynap no komly JomeuxH JoMaer ee.



YYEHHUE O NOTOKAX

BCACbLIBAIOUWIEE AEMCTBUWE
BO3AYLLHOroO NOTOKA

HennynonaHeid mapHk
npbiraeT B BO3NYNIHOM ilOTOKE.

Bo3ayuwHBIH MOTOK, NPOXOJASl HAAA BEPXHHM KpaeM BepTHKaJbHO
pPacnoJioXeHHOH TOHKOH TPYOOUYKH, CO3AaeT B HEH BCACLIBAIOLLYIO CHJY.
Ecnu Tpy6ouka onylieHa B XXHAKOCTb, OHA BCACHIBA€T 3TY KHAKOCTD.
Koraa *HAKOCTb, NOAHABIHKCHL MO TPYOKe, nonagaet B BO3AYIMHLIA MO-
TOK, OH MOAXBATbIBAET €€ H pacHblJIfeT Ha MEJIKHE KalieJIbKH.

BcacoiBaloliee geiicTBHe T€M cHJibHee, ueM O0.ibliieé CKOPOCTh BO3-
AYLIHOroO NOTOKa. Ha 3TOM NMpHHIHNE OCHOBAHO YCTPOHCTBO Pa3JIHuKbIX
NyJbBEPH3ATOPOB, HAMPHMEpP TeX, KOTOpbie NPHMEHATCHA AAs OOphi3-
rHBaHHMS JHUA oneKoJioHOM. [logoOubiM Ke 006pa3zoM yCTPOEHBI Crely-
a/ilbHble PACHbIIHTEJIH KPAaCOK H JIAKOB, C NMOMOLIbIO KOTOPbIX POH3BO-
IHTCSl OYeHb TOHKasi H paBHOMepHas OKPaCKa pPa3JIMYHBLIX NpeaMeToB.

[losioxxuM Ha ogHo oTBepcTHE TPYOKH, C MOMOLULI0 KOTOPOH MOKHO
NYCKaTh MbLJIbHbIE My3bipH, Kycouek OyMaru u ayHeM Kak CJeayer B
NPOTHBONOJIO}KHOe oTBepcTHe. MoX<HO ObljIo Obl OXHAATh, YTO MOTOK
Bo3ayxa cOpocHT GyMmamky. B neficTBHTEJILHOCTH, ONHAKO, NMOJVYaeTCst
Hao6opoT. BeackiBaloliee nefictBHe BO3AYIMHOTO NOTOKA INIOTHO NPHTH -
rusaet 6YMaxKKy, Tak YTo ee COBEPLIEHHO HEBO3MOXHO CAYTb.
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Ha BcacbiBaomeM AeiCTBHH BO3/IYIIHOIO NOTOKa OCHOBAHO YCTPOR-
cTBO 3a0aBHO# HrpywkH. MaJjieHbKHii uen.nynon“nuuﬁ LWIapHK MOBHCAET
B BO3/yX€ HaJ{ cCpe3oM TPYOKH, NOAAEPIKHBAaeMbl BO3AYIIHHIM NMOTOKOM.
310 nokasaHo Ha pucyHke. lllapuk noaHHMercs TOJBLKO Ha HECKOJBKO
CAHTHMETPOB BBEpX, a 3aTeM MOBHCHET B BO3fyXe, CJerka pacKayHBa-
siCb H3 CTOPOHBI B CTOpOHY. TakoBo BcachBaouiee aefcTBHe BO3AYIUHO-
ro NoToKa.

KONbLIO AbIMA

Taknm

MPOCTHIM CNIOCO6OM
MOXXHO MOJNYYaTh
AbIMOBEIE KOJblLA.

BosbMmuTe KapToHHY10 KOPOGOUKY € MJOTHO NpHAErawolleil KPLiLKoft
H BHIpeKbTe B KPHillleyke oTBepcTHe AHaMeTpom 3 cantuMerpa. [lonpo-
CHTE oTa BAYTb B KOPOOKY HEMHOro taGaynoro gbiMa. Tenepb ynapbte
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NOTHXOHbKY COTHYTBHIM MaJibLeM 1o AHY KOPOOOYKH NMPOTHB OTBEPCTHS.
U3 oTBepcTHA BHICKOYHT KpPacHBOE NHIMOBOE KOJbLO.

MOXKHO NYCTHTb NECATKHM TAKHX KoJiel M NMpH 3TOM KaXKAblii pa3 Ha-
6a101aTh BO3HHKalOLee BHYTPH HHX BpaulaTesibHoe ABHxeHHe. C nomo-
b0 KOPOGOYKH GONBbIIEro pasMepa MOXKHO NoJiyyath Gonbiine H MJOT-
Hbie KoJiblla, coxpansiowecs 10—15 cekynn nocne poljieta H3 OTBep-
cTusi KopoOoukH. Ecan Takoe KoJb1iO BCTPETHT MJiaMsi CBeYH, TO MJaM#
oMNafeT HaH NOTYXHET COBCEM, KaK TOJBbKO AbIM KOCHeTCH (MTHJIA.

Ecin B KOpo6oyKe HaXOAHTCH TOJBKO BO3AYX, TO aHAJOTHYHBIM ITy-
T€M MOXHO NoJiyyaTh noaoOHble XKe KPyTSILUHecs BO3AYLIHble KOJIblia,
KOTOpHIe, OIHAaKO, OCTa0TCs HeBHAHMBIMH. OOHapYXHTb HX yaaercs No
HX AelCTBHIO, HanpHMep, Ha Nnams ceeyH. [lng 3T0oro HyXHO HanoJ-
HHTb KOPOGOYKY JbIMOM H HalleJIHTh ee TakKHM 00pa3oM, 4To6GH Kaxjioe
KOJIbIIO MONAaAalio B IJ1aMfl CBeYH H racuJjio ero.

Korna Bech fibIM BHIAZET H3 SIIMYKA, NOracuTe cBeyy TAKHM ¥XKe yla-
POM O OOHBILKY SILIHYKA, KaK AeJiaJii 3TO O CHX NOP C NOMOMIbIO Abl-
Ma. 3aMeTHB MECTO pacIoJIoKeHHs] KOPOOOYKH H CBEYH, MOXXHO npoje-
JIaThb NOCJENHIO YacThb ONMBITA OT/IEJIbHO. 3TO HECOMHEHHO NpPOH3BeneT
GoJiblliOe BrieyatJieHHe Ha 3pHTeJiell, KoTophiM Oyfmer TpyaHO cpasy
cooOpa3uTh, YTO Ke HMEHHO TYLIHT CBeuy, — Be/lb BO3JAYLIHble KOJiblLa
COBEpILIEHHO He3aMeTHB! IJIS rJiasa.

OBTEKAEMbBIE TENA
B BOAHOM NOTOHE

IlponesaeM HecKoOJbLKO NMOY4YHTENbHLIX ONLITOB B TEKyiliell Boje, Ha
6Gepery pyubsi HIH PeKH.

Ecnu cpesiath H3 nepeBa MaJleHBKYIO JIOAOYKY XOpouio o6TexaeMoi
$OpMBL H NNYCTHTbL ee Ha KaKOH-HHOYNb HHTKe B BOAY, NO3aaH 3To# JO-
AOYKH HENb3A OyNeT 3aMeTHTb MOYTH HHKAaKUX 3aBHXpeHHil. MHorue pol-
Ohl H NTHUB UMeIoT QopMy Tesa, NpUOAHKAIOILYIOCH K UaealbHO obTe-
KaeMo#. 10 faeT UM BO3MOXKHOCTb OYeHb GHICTPO MEPeNBHrATHCH.

OnyctuM B BoasiHOM MOTOK Kakyw-HHOYnb naixy. Jlerko yBHIETS,
UTO NMO3ajiH MaJIKM BOAA HAXOJAHTCH B CBOEOOPA3HOM KPYrOBOM [BHKe-
HHH. OTH CMEIIHO BpallalollHecsl BOJSHEE CTPYHKM HAa3bLIBAIOTCH 3a-
BUXpeHHSIMH. TlocTenenHo 3TH 3apuxpenus ocnaGeBaloT H YHOCATCS NO-
TOKOM. Tak Kak HenmpepbiBHO BO3HHKAIOT HOBHlE 3aBHXpeHHs], 06pa3yer-
Cst Le1asl H0JI0Ca» 3aBHXPEHHiL.

Jlisi BO3HHKHOBEHHS! 5TOrO $IBJICHHS He HMEET HHKAKOTO 3HAUCHHS,
ONyCTHM JIH MBI NaJIKy B MOTOK Boabl HIH OyneM OLICTPO nepeasurath
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Mozaan nanku,
OnyeHHOMH

B TEKYIILYI0 BOLY,
MOXHO 3aMETHTL
3aBHXpPEHHS.

ee B criokoiiHOH Bose. B o6oux cayuagx no3ajgu najku o6pasyiorcs 3TH
cBoeoOpa3Hbie BOAHHIE NMOTOKH, BcachBaloilee AeficTBHE KOTOPbLIX 3Ha-
YHTEJILHO MPUTOPMAaXKHBaeT JBHIKEHHE MaJIKH HJIH NepBOHadYasbHOe BH-
¥EeHHe BOAAHOrO NMOTOKA.

[Tono6uble ke 3aBHXpeHUs, HO TONLKO yiKe B BO3AYIIHOM TMOTOKE,
MOXHO HabMofaTh OCeHBbI0 Ha aBTOMOOHJBHBIX AOpOrax, KOraa OHH Io-
KPHITH GOJIBIIMM KOJIHYECTBOM OTIABIUMX JIMCTheB. 3a MNpPOe3XKalouHM
aBToMOOHJIeM Bcerfia oOpa3yloTCsl TakHe Ke 3aBHXPEHHS, KaK H B BojJie
3a naJjkoil. ¥YBaekasi-3a co6Goil AHCThbSA, 3TH BO3AYIIHbIE NOTOKH CTaHO-
BATCH BUAUMBHIMH. Takue 3aBUXpeHHs] U ABJASIOTCH OLHON H3 BaXKHeRIIHX
NPHYMH, BEI3HIBAIOLIHX TO CONPOTHBJIEHHE BO3AYXa U XKHIAKOCTH, KOTOpOe
OHH OKa3HIBAIOT [IBHXYIIEMYCSH B HUX Tedqy.

Ilo3TOMYy roHOYUHBIM aBTOMAaLIMHAM, GHICTPOXOAHBLIM JIOKOMOTHBaM
H MODCKHM CyZaM NPHAAIT Kanjeo6pa3Hylo, TaK HazbiBaeMylo o0Tekae-

My10, ¢opMy, KoTopas 3HAYHTEJNHHO YMeHblUaeT KOJHUeCTBO oOpa3syio-
HWHXCS 3aBUXPEHHUIA. '
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YYEHHE O TENNOTE

PACLUMPEHHE
NOA AEMCTBHEM TEN/OTLI

Boznyx, Harpethifi TennioM pyk,
paculipsieTcss B AABHT Ha BOAY,
IHO3TOMY

YPOBEHL XHAKOCTH B TpyOke
NOBLILLU2€TCS.

[1poGKy, Tyro BcTaBsiennyio B GYTHUIKY H3 TOHKOFO CTEKJia, HYIXKHO
NPOTKHYTb packaJJieHHo# Bs3anbHOM cnuuefi. B 370 oTBepcTHEe BCTaBHTD
TOHKYIO CTEKJISIHHYIO TpYOKY, NOrpysHB €€ OZHHM KOHIIOM B BOLY.

JlocTaTouHO nojepaTh B TEMJBX PyKax GYyThisKy, 4TOGb HaXOAs-
IHACS B Heit BO3/yX pacIUMPHJICK H HayajJ BHIaBJHBaTh BOAY uepes
TOHKYIO TPYOKY HaBepx. Yem GoJibllle HarpeBaHHe, TEM CHJIbHEE pachIH-
paercs Bosayx. Ecnu kakol-uu6yan ras npH NOCTOAHHOM [aBJI€HHM Ha-
rpeth oT HyJst 10 1 rpapyca Tenaa, To oH pacuinpurcs Ha 1/273 yacrs
cBoero o6veMa. Y npu nanvuefnem HarpeBauuH 10 2, 3, 4 M 1. A. rpa-
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\nvcon o6beM ra3a yBeJIHYHBAeTCsl KXt pa3 Ha 1/273 uwacte TOroO
o61ema, KOTOpH# OH HMeJi IPH HyJIe TPafyCcoB.
y  JKHAKOCTH TOXKE pacUIHpSAIOTCS OT HarpeBanHsi. OHAKO HX pacuiu-
penHe ropasjio MeHbllie, Y4eM pacuHpeHHe rasoB. [IpH OfIHHAKOROM Ha-
rpeBaHHH pa3Hble XXHAKOCTH pacUIHpAIOTCa pa3snuHo. Hanpumep, pac-
pIHpeHHe PTYTH HJIH CNHPTa MO BJAMSAHHEM TenJia UCMOJb3YeTCs B pas-
JIHYHBIX CHCTEMaX TEPMOMETPOB IJist H3MEPEHHS TeMIepaTyphl.
7KeJie3HOJIOPOXKHHH pesibC JJIMHOH 8 MEeTpPOB pacmupsieTcsl NpH Ha-
rpeakHu Ha 50 rpanycos Gonee yeM Ha 4 MuUJIHMetpa. [TosToMy npH
VKJIAJIKEe KeJIe3HOAOPOKHBIX PeJIbCOB MEXNY HHMH BCerja OCTaBJIsIloT
ne6osbLION 3a30p AJA TenJOBOro paciuiHpenus. M npu crpoutesabcrse
»KeJile3HHX MOCTOB TOXe NPHXOAMTCS OCTaBAATH 3HAYHTEJIbHBIE 3a30pHi,
yTO6H TENnJIOBOe pacilHpeHHe He MOBJIeKJIO 3a cob6OH pa3pyLUeHHs] KOH-
CTPYKLHH.

PA3PYWMWTENLHOE AEWCTBUE NbAA

Econ Boaa 3aMep3HeT B 3aKpHITOM COCyjZe, €r0o CTeHKH OyayT paso-
pBanpl. Jlaxe cTasbHblie 60Uk U TPYOHI, HalnpuMep BOAONPOBOAHEHIE, Ya-
CTO pa3pHIBAlOTCSH, €CJIM B HUX 3aMep33eT BOJia.

Jlen 3anumaer 6oabmuit o6HeM, 4eM Ta BoNa, H3 KOTopoH OH o6pa-
soBaJsics. Y3 10 nutpos Bosi oGpasyercs 11 JuTpPOB sbAa. D10 3HAUH-
TeJbHOE YBeJiHyenue o6reMa, KoTopoe
NPOHCXOAMT NPH OOpaileHuH BOAHB B =
Jiefl, MOXeT foBJiedb 3a cobolt GoJib- |
e paspyumeHHs. } !

B nporusonoioxHOCTh Bojie, 60Jib- 2
LUHHCTBO XHJAKOCTEH NpH 3aTBepaeBa-
HHH yMeHbllaeT cBo#i o6neM. [1pu 3sa- F
rBepieBanuH 96 JUTPOB MKHAKOTO IKe- |
jiesa ero o6peM yMmeHbwaercss Ha | IUCMH!'_F

JUTP. DTa ycalka 3aTBEPAEBLIEro Mc-
TaJjia JOMKHA TOYHO YUHTHIBATHCS

TPH NPOM3BOACTBE JHTDS. |
©CTeCTBEHHHX YCJOBMSIX pas- kJ
PHBHOe neficTBHe Jibja wrpaet 60Jib- BOAA
HIyX0 posb nMpH pas3spyLUCHHH TrOPHBIX
flopox M paspHIXJeHHH noYebl B pe- HanonasuM npo6upry sozof.

3yJibTare 3aMep3auHs BOAM,, I@oONan-

Ecou renepn sty Bony 3amo-
el B UX TpeunybL.

po3urb, o6LeM ee ypenHuHTCs,
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B ropHbIX MECTHOCTSIX HHOF/IA H3-3a TOTO K€ Pa3pYIIHTENbHOro fefi-
CTBHSA JIbla BO3HHKAET ONacHOe fBNeHHe — KaMEHHBIE JiaBHHLL. B ropas-
A0 MeHblieM MacuiTaGe MOKHO HabJOAaThL 3TO ABJIHHE HAa JOMaXx, KO-
rAa 31MOIl BOJA NONAJA2ET HAa NMOBPEXKJEHHLIE MeCTa INTYKaTypKH.

TloBepxHOCTL MOYBHI Pa3pHXASETCS HE TOJNBKO BCJIEACTBHE Pa3phIb-
HOTO ICHCTBHS BOAB!, NPeBPATUBILEHACH B Jief. ITO NPOUCXOAUT YIKE TIPH
oXxJiaxieHId Boabl oT mimoc 4 no 0 rpaaycos Llesnbcus. esio B ToM, YTO
HaHMeHbLIHA 06beM Boaa MMeeT NpH TeMnepaType mJoc 4 rpagyca. 1o
O3HayaeT, 4YTO y»Ke NPH MOHHXXEHHH TEeMMepPaTyPH O TOYKH 3aMep3aHHs
H B elle GoJibLleil cTeneHH faJibiie — NpH 06Bpa30BaHHH JibJa — BOJA
pacumpsiercsi. B 370M oTHOLICHHH BOAa BeneT ceOsl COBEPLUCHHO HHAYE,
yeM GOJNBIIMHCTBO APYTHX BelLecCTB.

nAP

BonsHoli nap Tak e HeBHJHM, Kak U Bo3ayX. B GbiTy yacto oOwiH-
60uHO HA3LIBAIOT MAPOM BOASIHON TyMaH — MeJibyaiiuive, B3BeLIeHHbie B
BO3/lyXe KanesNbKH BOJABI.

TlocKo/bKY B TaKOM TYMaHe BOAia HaXxoAMTCA B GOpMe JKHAKOCTH, Ha-
3bIBAaTh TYMaH MapoM He.b3f.

Boiabixaembit HAaMHM U3 JIETKHX BOASIHOM Map TaK e HeBHAMM, KaK H
BO31yX, KOTOPHIM MHB ablluuM. M TosibkO TOrna, korpa BoAsiHOR nap cry-
CTHICSl B KpOilleYHble KaneJibKH BOJbl, OH CTAHOBHTCH BHAHMBIM. ITO
NPOHCXOAHT B XOJIOAHYIO MOrOAY, KOrAa BHABIXaeMbli HaMH BOASHOM
nap cpasy Cryuiaercs B KanJju Boabl. EciiH MB noayeM Ha XxoJionHoe
CTEKJIO, OHO Cpa3y NMOKPOeTCs TOHKOM MAaToBOH IJieHKO#l. JTO Ha HeM'
OCSINYT MeJibuafilive KaneJibKH Boabl. Eciin nocMoTpeTrh Ha 3TO MecCTO
yepes YBEJIHYHTEIbHOE CTEKJIO, MOJKHO YBHJ€ThL MHOXKeCTBO MeJibyal-
LIX KanejeK BOAbl, MPHMEP3IIHX K OKOHHOMY CTeKJy.

U3 snrtpa Bosb npu ucnapenuu ob6pasyercs 1700 autpos napa. Ta-
Koe GoJibLioe yBejivyeHHe o6beMa NMpH HCNAapeHHH BOAB HCMOJb3yeTcs
B napoBbiXx MamuHax. OueHb ONACHO NOSTOMY KHMSITHTB BOAY B IUIOT-
HO 33KPHITOM COCYZ€, €CJH OH HEe HMeeT CIeNMajJbHOrO KijamaHa uJis
BHINYCKAa H3JHIIHEro napa. Beap Moxer cayyHTbCsl, YTO €0 CTEHKH HE
BBUIEPIKAT CHJIBHOTO BHYTPEHHEro faBJieHHsi H OyAyT pa3opBaHbl MapoM.
INosnyuyntcs HacTosLU# B3pHIB.

EcJin MW MOCTaBHM Ha OTOHb KaCTPIOJIO C BOAOH, TO MOXBOLHMMOE K
HeH TenJjo cHavyana 6yaeT pacXonoBaThCA Ha HarpepaHHe KacTPIOJiH H
Boanl. TeMnepaTypa Bonbl OyeT NOAHHMATHLCS BCe BHILIE U BhbIlle, NOKa,
npumepHo npH muoc 100 rpaaycax, IOCTHrHeT TOukH KHnenus. Ilozxso-
JHMoe fiajblie Tenyo 6viaer pacxoAOBaThCs MCKJNIOYHTEJIBHO Ha HCMa-
peHHe BOAHI, TEMMNIEPATYPa KOTOPO# yxe GoJibllie MOAHHMAThCA He 6yneT.
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Korna noMalnss Xo3silKa onyckaeT KacTpouiio B 6aKk ¢ Kunsie#
BOJIOM, TEMIIEpaTypa BOJH B KacTpioJie MoxeT ObITh J0BeieHa A0 IJIOC
100 rpanycoB, HO Boja B Hell HHKOrna He 3aKHMHT, NIOTOMY YTO OHa He
6yner mojyyats Heo6Xoaumoro ajsi 3toro tenna. Ilogsoarmoe x 6aky
tendio 6yneT pacxonoBaThCH Ha HcMapeHHe HAXOASILIEHCH B HEM BOJAE.
Ha 37TOM OCHOBaHO YCTPOHCTBO NpaKTHYECKH oyeHb YAOOHOro npHCNo-
co6senns, Ha3nBaeMoro «ropsivefl BaHuof». OHO CAYKHT IJIS NPHIQTOB-
JIHHS M Pa30orpeBaHMs Pa3JIHYHBIX KYUIaHHIl HJH Kode, KOTOpHH, Kak
H3BECTHO, TepseT BKYC MPH NOBTOPHOM KHISIUEHHH.

OXNIAHAAIOLLUE CMECH

B cMeck cuera w conu
TeMnepatypa nagaer
Ao munyc 18 rpaaycos.

Ecnu cmemats Tp BecoBHe HaCTH CHera ¢ OgHOR BECOBOR YacThIO
go.nn, TO cHer pacraer. Korzia cHer Taert, 3T0 3HAyHT, YTO TEMNEpaTypa
TO nonnsinacek Buiwe O rpapycos. Ho B Hamem cayuae TepMoMerp Mo-
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KajXkerT TeMrepaTypy Talollero cHera MUHYC 18 rpaaycoB. 3HAUHT, MOXK-
HO NOJIYYHTH NOHHXKEHHE TeMNepPaTyphl, €CJAH CMellaTb CHer WJIH ToJIYe-
HBIf Jien ¢ conblo. TakHe cMecH Ha3bIBaIOTCH OXJaXKaIOLHMH.

«3aMmep3uide» CTPEJIKH TpaMBaMHbIX JIMHHA HJIH <«3aMef3liue»
BOpOTA LIJIO30B MOT'YT OTTaATh, €CJIH MOCHINAaTh X coJiblo. [lansa sToil 1e-
JIM pHMeHsieTcs OOLIYHO KOPMOBas COJib, TO €CThb CBEeXeAOoOhTast H He-
OYHILlleHHasi cOJib, I06aBysieMast OOLIYHO B KOPM CKOTY.

B npopaxe HMewTcsl passnyHEe XUMHKAJMH, KOTOpHE NPH pacTBO-
pEeHHH B BOJie MOHUXKAIOT ee TeMnepaTypy Huxke 0 rpaaycoB U TakHM
o6pa3oM [es1aloT NPUFOAHOH IJIS1 OXJIaXKJAEHHS Pa3JIMUHBIX KYyLIaHHH H
HaMUTKOB.

Oxnaxpaaioutas cMech H30 JbAia C COJIbIO BCTPETHJIa CePbe3HOro KOH-
KypeHTa nocsie H3oOpeTeHHs nuieBoro Jbaa. Ho eute u cefivac KoHaH-
Tep paboTtaer GoJbliel YACTbIO C OXJIAXKAAIOWHUMH cMecsiMH. JKHIKOCTD,
cocTosiillast U3 CMeCcH MOJIOKA, HIOKOJiafla M caxapa, HaJIMBaeTcsi B Me-
tasuHyeckuit 6apaban, ctodiiMi B OOuKe C OXJaxKaamwliued cMmechlo.
BapaGan HauMHAOT KPYTHTb, H €r0 COAEPXKHMOe HENpepHBHO NepeJiH-
Baetcs. Takum o6pa3oM Bce YaCTHYKH CMeCH MOCTENEHHO NMPUXOMIAT B
COTIPHKOCHOBEHHE C CHJIbHO OXJIaXIeHHEIMH CTeHKaMH 6apabGana
3aMep3aioT.

Bkyc MOpOKEeHOro 3aBHCHT OT Pa3JIHYHHIX ClelH#d, oT TeMnepary-
pH H cnoco6a NMpUroToBJIEHHS.

JIEA NOJA, AABNEHUEM

Haranyras NPOBOJIOKA nepepesaer Jiesi, HO JIHHHM pa3pesa YBHJETH
HEJAB3A: HaJ pexylllell Jex NPOBOJIOKOH OH OCTAeTCsl COBEPIUEHHO lle-
JapiM. YUTo Xe 3pech HPOHCXOAUT?

Jlen Taet B TOM MecTe, rje Ha ero NOBEPXHOCTH OKa3biBAETCH CHJIb-
Hoe aasnenue. I1poBoaoka ¢ Bucsllell Ha Hell rHpell faBHT Ha JeASIHYIO
NOACTABKY, H NO3TOMY Jiefl noA NPOBOJIOKO# TaerT.

B ofpa3oBaBuieMcsi TOHKOM CJioe BOJAB MPOBOJIOKA MNOrpy:Kaercs
riy6ike, a Haa Hell Boja CHOBa 3aMep3aeT, NOTOMY YTO HA Hee yxKe HH-
4T0 He naBHT. Koraa npoBosioka nepepexer Bech JieAsitHOH Opycok H
ynajiet, UIOB NOYTH HEBO3MOXKHO pasrisijerb: OpycoK ocCTaercss MNOYTH
COBEPILIEHHO HeNOBPEX AEHHHIM.

TaknuM 06pa3oM Mbi BHISICHHJIH, YTO TOYKA MJABJEHHS JIb/ld 3aBHCH1
ot nasnenust. HanomuuM, yto Toukoit nyiapfentst Ha3bIBaeTCs TeMnepa-
Typa, NpH KOTOpoit npoucxoaut miasnenue. Uem Gosbine ,uaa.nenne TeM
BHIIE H TOYKA INJIABJIEHHS.
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HaneseM Ha GpPYyCOK Nba TOHKYIO
IIPOBOJIOYHYIO NETNI0

H MIOABECHM HA Hee TAXeNylo FHpI.
Yepes Kakux-unOyAb noayaca
fIPOBOJIOKa MEPEPeXET JeR 10 CepeldHHLI.

IT0 sABJIeHHE IHPOKO HCNOJbL3YeTCsl NPH KaTaHHH Ha KOHbKaXx. Teno
KOHBKOOeX11a Bceli cBOet TAXKeCThIO AABHT Ha TOHKHE N0JI0O3bfi KOHBKOB,
KOTOpBle NO3TOMY ¢ OONbIIOR CHJION BPe3aloTCl B HAXOAALLYIOCH MO
HHMH NOBEPXHOCTb Jibla. B pe3yJsibTaTe 3TOrO OHa TYT e Taet. O6pa3o-
BaBIUMMCH TOHKHA CJIOfi BOAK HrpaeT poJib CMa3KH — KOHbKOOGexell
J€TKO CKOJIL3HT 1O JbAy. Boia HrpaeT poJib MalIHHHOTO Maciia, YMeHb-
waouiero TpeHHe. Kak TonbKO KOHEK CABHHVJICS C MeCTa, iaBJieHHe Ha
Jie] YMEHBIIHJIOCH, H TOJIbKO 4TO OOpa3oBaBLIAsiCi BOAa TYT Xe 3a-
Mep3Ja.

Korna mbl lennM CHEXOK, 4acThb CHera TaeT M Kak 6bl CKJeHBaeT
octaBluylocs ero Maccy. IIpOHCXOAHT 3TO He CTOJNIbLKO NOA BJIMAHHEM
TeIJIOTHl HAILKHX PYK, CKOJIBKO BCJIEZICTBHE TOTO [laBJIeHHS, KOTOPOE Mbi
OKa3blBaeM pyKaMH Ha KOMOK CHera.

3710 BHAHO XOTSl GBI M3 TOTO, YTO, CHABHO CHABUB KOMOK CHera H mno-
TOM OTHYCTHB €ro, Mbl MOX€M NOJIYYHTb TBEPAbIH, KaK Jefl, CHEXKHHI
KOM.

Jleanukn npeacTaBasioT co60f MeJIEHHO CTeKalolHe C BHICOKHX Top
Jefisivple pexd. ITogBHXHOCTL TBEPABIX JIEASTHBIX MAacC OCHOBLIBA€TCH HA
TOM, YTO HHU3KHHe CJIOH TalOT NOJA JlaBJIeHHeM BhileJieX alllHX Macce Jbja,
H TaKMM 06pa3oM BCst Macca nepeMellaeTcs BHU3 MO CKJOHY.
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OAEHONOH OXNAMIOAET

[Taxyyue BelllecTBa, BXOASIlHEe B COCTAB OJ1€KOJIOHA, PACTBOPEHH B
cnupty. CHHpPT — 3TO KHAKOCTb, KOTOpPas KHNHT NpH 78 rpapycax
Ilenncus, a npy 6ojiee HU3KHX TeMnepaTypax Jierko HCrnapsieTcs.

KunaT ¥ ucnapsioTcs BCe XUAKOCTH, B TOM uHcje M Bojaa. Kune-
HHe — 3TO GHCTpoe napoo6Gpa3oBaHue, MPOHCXOASLIee PH TeMneparype
KHIeHHS XKHUIKOCTH, eCJIM K Hell obecrieyHBaeTcs HeNMpepbiBHBHIA MPHTOK
TenJa.

HUcnapenne — 370 npouecc MeAJieHHOro napoobpa3oBaHHs, KOTOPHI
Habmonaercs npH Jjoboit Temneparype. Ho u ajig MesieHHoro Henape-
HUSA, KaK, HanpHuMep, B cJiyyae, 1306paKeHHOM Ha pHCYHKe, HeOOXOAHMO
TenJio, KOTOpoe B 3TOM cjyuae mnoJiyyaercs OT pyk. bsaronaps 3ToMmy
M BO3HHKaeT oxJiaXkaawlllee CBOHCTBO OAEKONOHA.

Kaxnriit ucnbiTan Heuto mopo6HOe, KOTIa CTOAJ Ha Kape B MOKPOM
KynaJIbHOM KOCTIOMe. DTO OXJiaXK/ieHHe BCJIeCTBHe HCNapeHHs BO3HH-
KaeT NOTOMY, YTO BOAA, HCNApAsch, NoTpebsiser TenjaoTy, KOTOPYIO OHA
8 JaHHOM cJiyyae mojiydaeT OT Hallero Teja.

Hcnapenne ycunuBaeTcss Ha BETpY, NOTOMY 4TO BeTep GHLICTPO YHO-
CHT B CTOpOHY 06pa3oBaBLUHIiCS BOASHONH Nap H TakuM 06pa3oM co3naet
npeanocHIKy s 6oJsiee GhicTporo ucnapenusi. Mel 6eccosnatesibHO HC-
noJib3yeM 3TO sIBJIEHHE, KOTia AyeM Ha ropsiuuil yafi UM MOJIOKO.

TYMAH B BYTLUIKE NUMO HAJA

OtkpoeM OYTHJIKY JIHMOHAaAA H OTOJILEM U3 Hee ONMH CTakaH. [ocse
3TOrO cpasy mAoTHO 3akpoeM OyThiKy. Cefiuac oHa y Hac HanoJsHeHa
6oJbilie YeM HaIMOJIOBHHY.

Bc1psixHeM ee Kak cjiefiyeT M MOCTaBHUM Ha ctod. Ecam MH Temepsb
GLICTPO ee OTKPOEeM, TO BCe NMPOCTPAHCTBO HA/L MOBEPXHOCThIO XXHAKOCTH
3anoJIHUTCA TYCTHIM TYMAaHOM, KOTOPHIH TOJIBKO NOCTENEeHHO pacceeTcsi H
ucyesHer. Uto e 3ech MpoOU30LLIO?

[Ipy ebIHBaHUM JTMMOHaja B OYyTHLIKY MPOHHK BO3AYyX. Tak Kak Bo3-
AYyX CONMPHKACaJiCsl ¢ BOJIOi, OH COEPHKHUT ONpefiesieHHOe KOJHYECTBO BO-
JSHBIX TIAPOB. JTO 3HAYMT, YTO B BO3LYXE €CTb KaKOe-TO KOJHYECTBO ra-
3006pasnoil BoAw. UeMm BHIlIe TemmepaTypa Bo3ayxa B OyThUIKe, TeM
6osibLie B HEM COAEPIKMTCS BOASIHHIX MapOB.

[Ipu BCTpAXUBARHM 3aKpbITOR GYTHIJIKM H3 JIMMOHANa BHENHJICS CO-
JlepXKailHiCA B HeM YIJIEKUC/IHH ra3, H B IPOCTPAHCTBE Hajl JIMMOHALOM
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co3najioch NOBHILIEHHOEe naBjieHHe. Ecau Mbl cpasy OTKpoeM GyTHUIKY,
YacTb BO3/lyXa MOMEHTAJIbHO BHIAJIET, H 1aBJIeHHE MTHOBEHHO ynajer.

[Tpu 6bicTPOM yMeHblieHHH NaBJIEHHSI H PaClIHPEHHU Bce rasbl OX-
JaxnaroTcs. BesiencTBHe BHE3anHOIO OXJiaXKNeHHst B 3TOM Heb6OoJbLIOM
o6beMe BO3[lyXa y»Ke He MOXKeT COepXKaThbCsl CTOJNBbKO Ta3006pa3Hof
BOJIBI, CKOJILKO 6biNIo mepes 3THM. [103TOMY uacTb 3TOH BOAB Cryliaercsi
B Me/JbuaiuiHe BOASHbIE KanesbKH, o0pa3yst TOT caMblH TyMaH, KOTODHI
MBI BHJIJIH BO BpeMsi Hamiero onbiTa. [IpHMepHo TakuMm e nyreM obpa-
3yeTcl TYMaH H B NPHPOXE.

B TexHHKe HH3KHX TeMMepaTyp C NOMOUILI0O BHE3aMHOTO NMOHHIKEeHHH
JlaBJIeHHSl CHJIbHO CXKAaTbhIX ra30B MOJIy4yaloT caMble HH3KHe TeMmnepaTy-
pri. BoipaboTanbl onpezenedHble cnoco6bl, NO3BONAAIOIHE NONYYATh TEM-
nepatypsi, 61u3Kue K abCcoJIIOTHOMY HYJHO, TO eCTh K MHHYC 273 rpany-
-caM. [lpn Takux TeMnepaTypax npeBpAlAIOTCH B KHAKOCTb, 3 TIOTOM 3a-
TBEPAEBAIOT BO3/LYX H BCe OCTaJibHbie rasbl.

F'ycroit Tyman
Nonuumaercs B OyTHAKe
*an nosepxuoctnio

« JIMMOHANa.




CnenoBatesibHO, MB BHIICHHJIH, YTO CXKaThie rasbl OXJaXAaloTcs,
ecJM GBICTPO YMEHBIUUTD faBJieHHe H yBeJIHuuTh MX oO6beMm. M naobo-
poT — npH GEICTPOM CXKATHH TeMrniepaTypa ra3os nosbiaercs. Ilocaesn-
Hee 0OCTOATENILCTBO 3aMedaJl KaxiblH, KOMY NPHXOAMJIOCE HAKAYHBATH

BeJIOCHNeIHHEe HJIH aBTOMOGHJIbHHE IHHH: TpH GHCTpoil pabote HacoC
3aMEeTHO HarpeBaercs.

NEPELAYA TEMNA

l'azopas crpya
TOPUT TOJNLKO

HaZl TIOBEPXHOCTHIO
IIPOBOJIOYHOI CeTKM.

INoctaBuM rasoByio ropesiky noj TPEHOKHHK H MOJOKHM Ha HETO Me-
TaJINIHYECKYIO CeTKY ¢ Y3KHMH fiuefikaMH (TaK, KaK 3TO NOKa3aHO Ha pH-
cyHke). Tenepp 3axikeM ras wag cetkoifi. MBl 3aMeTHM, YTO NJaMsi He
‘TMPOXOAHT IO PeHIeTKY. ITO MPOHCXOAHT MOTOMY, YTO MeTaslJiHyecKas
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ceTKa OTBOAMT TEIJIO B CTOPOHY H OTAAeT ero OKpyXKaiolleMy BO3yXY.
[TosToMy ras noa penieTKoi OCTaeTCA XOJOAHBIM U He 3aropaeTc.

Bce Metanab ABASIOTCH XOPOLIMMH NPOBOAHUKAME TenJa. [TosTomy,
MEXly NPOYHM, PYKOSITKA KOUeprdu jejlaeTcs M3 [iepeBa: OHO [JIOXO
NPOBOJMUT TEMJIO U He HAarpeBaeTcH, TOTAA Kak Jiobasi MertajsHyeckas
PYKOSAITKA NpPH NepeMelMBaHHH YINf B meuke GHICTPO pacKanHiace Obl
TaK, YTO ee HeJslb3sl 6blJI0 6N f1epKaTh B pyKe.

Mui HHKOra He 6ynieM NHTAaThCA B3ITh PyKaMH flaxe JUIHHHYIO MPO-
BOJIOKY, OZIiH KOHEl| KOTOpPO# pacKasleH NOKPAaCHa, — €i0 JIeTKO MOXHO
obxxeub cebe pykH. 3aTO jaxe CPABHHTEJNLHO KOPOTKYIO CTEKJIAHHYIO
najouky MOXKHO cBOOOAHO AEPXKATh B PyKaX, KOTla OJMH KOHeIl ee pac-
KajieH. 3TO TOBOPHT O TOM, YTO CTEKJO fIBASIETCH MJIOXHM MPOBOJXHHKOM
TenJsa.

[lepunsl, wy6H U nHIepCTAHAS ONEXKAAa YAEP:KHBAIOT TEIJIo TOJILKO
6naronapsi TOMy, YTO HENOABHIKHHI BO3NyX SIBJIAETCS OYEHb IJIOXHM
NpOBOAHHKOM TenJa. OTaesbHble NeTJin MEePCTAHOTO TPHKOTaXkKa ¢ Co-
JepXKauUMHCH MEeX1y HUMH MHOTOYHCJAeHHHIMH MPOCJORKaMH BO3AyXa
HTPaIOT POJib KPOLIEUHBIX OKOHHBIX MepernJieToB, He MPONyCKalLUX Ha-
PYXYV TenJio Hallero TteJia.

Ha cunbHo packaneHHoll nuaute mbl MOXeM Habaionats cBoeobpas-
HYIO TPy BOASIHBIX Kamnesb. CTOHT GpHI3HYTb Ha Hee BOJAOH, M KamjH
HaYHHAIOT, WHNA, «6eratb» H «TaHLEBAaTb» HA MOBEPXHOCTH IJIMTHI, He
npeBpaulasice HemeaJyieHHo B nap. [lpuunHa 3Toro B TOM, UTO JpH CONpPH-
KOCHOBEHHH ¢ IUIMTOH BOKPYT KamiH obpasyercs cpa3y TOHKHE CJoH na-
pa, Ha KOTOpOM OHa U fepxHTcA. [lap, Kak H Bo3ayX, ABJAETCS NJIOXHM
NPOBOAHHUKOM TemnJia, 6jarofapsi YyeMy OH 3alUHLAeT KanJio OT ConpH-
KOCHOBEHHS ¢ MJIHTOH U HeMe[lJIeHHOTO HCMapeHH .

Cuoioft pa3pexeHHOro Bo3fiyxa fiBJifieTcsl ellle Jiyyuiei TenJIoH30JALH-
eif, yeM BO3AyX MpH OGLIYHOM AABJIEHHH. DTO HCMOJbL3yeTCA B Pa3jivy-
HHX TepMOcax AJIfl TOro, YToOnl fepKaTh ropAuYUMH HJH, Hao6OpoT, XO-
JIOAHBIMH HaJINThie B HUX ¥HJAKOCTH.

Tepmoc npencrarnsier co60il CTEKIAHHYIO 6YTHIIb ¢ ABOAHBIMH CTEH-
KaMH, H3 MPOCTPAHCTBA MEXAY KOTOPLIMH BHKauaH BO31yX. Takas cH-
cTéMa NMpendgTCTBYeT OTTOKY HJIH MPOHHKHOBEHHIO TemJa elye Jiyylle, yen
JIBOHHBIE OKOHHHIe paMbl.

CKBOS3HSAK

EcJin oTKpHTL ABeph, BENYLLYIO H3 TeNJIOR KOMHATH B 6oJlee XONO0f-
HbII KOPHAOP, TO C NMOMOLIBLIO rOpAILEl CBeUH Jlerko MOXKHO HalnonaTy
BO3HHKalowue Bo3ayinble notokH. [locTaBHM cBeuy Ha noxa nepep cJer-
Ka npHoTKpHITOl ABephio. IlnaMs cBeun, Kak GJIaKoK Ha BeTpY, OTKJIO-
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HHUTCS1 B CTOPOHY KOMHATH. B TO 3Xe BpeMsi mpoTHB BepXHeH YacTH ABe-,
pH TO e INIaMsi GyReT OTKJOHSATHCS B CTOPOHY KOpHaopa. 310 3Halm'r.‘
yTO BBEPXY BO3/yX BbITEKaeT H3 KOMHATH, B TO BpPeMsl KaK BHH3Y IOTOK
ero HanpasJieH BHYTPb.

B tennofi KOMHaTe HarpeThifi BO3AYX pacHIHpSAETCS, H MJOTHOCTb €ro
CTaHOBHTCA MeHbiie. [103TOMy OH H BHTeKaer B G6oJiee NPOXJNafHoe
noMeilleHHe Yepe3 BEPXHIOK 4acTh ABepHord mpoeMa. BeirenctTeBue 3Toro
B KOMHaTe YCTaHAB/AMBAaeTCs JlaBlileHHe BO3AYyXa HHXKe HapPYyXKHOIo, H
Gosiee XOJIOOHBIE BO3AYX H3 KODHAOpA YCTPEMJSIeTCs BHYTPb KOM-
HaTHl.

PasmyHas creneHb HarpeBa 3eMHON MOBEPXHOCTH co.rmequumf Jay-
YaMH OMpefessieT H PA3/IHYHYIO CTeNeHb HarpeBa HHXXHUX CJIOEB 3eMHOM

TMoTokn BO3ayXa
BO3J1€ IBEPH.




| aTMocdepi. H3-3a 310r0 Hazs GoAblUHMH yYacTKaMH 3eMHO# MOBEpPXHO-
CTH BO3HHKAIOT BO3AyLIHbIE TEYEHHR, aHAJIOTHYHBIE 1O CBoefi mnpupoae
TOJILKO 4TO OnHcaHHoMy. B Tponuueckoft 3oHe, HanpHMep, BO3AyX pas3o-
rpeBaercss GoJbllie, YeM B CEBEPHOM H I0XKHOM yMEDeHHbIX MOosicax.
CuiibHO Harperble BO3[lylIHbIE MAacCH MONHHMAIOTCH BBEPX H MEpeTeKa-
10T B CEBEPHOM H I0OXKHOM HarmnpasJieHHH. B To e Bpems y caMo#i 3eMHo#
MOBEPXHOCTH TEKYT K 3KBaTOpy MacChi 6oJiee XOJOAHOrO BO3AyXa. DTH
BO3/lyLIHbE MOTOKH Ha3biBaloTcs naccataMH. B CesepHoM nonyiapuu
OHH NYIOT C CEBEpO-BOCTOKa Ha 10ro-3anaj. OTkJIOHeHHe OT MPAMOro Ha-
NpaBJieHHs C CeBepa Ha 0T BBI3LIBA€TCH BpalleHHeM 3eMJiH BOKPYT CBO-
e#l OCH.

[Maccath BO3HHKAIOT B 06GJIACTAX, PACMONOKEHHBIX GJIHKe K 3eMHOM
OCH, YeM COOTBETCTBYIOL[HEe TOYKH 3KBatropa. 3HAYHT, yBJIeKaeMbie HMH
BO3AyLIHble MAacChl HMEIOT MEHbIIYI0 CKOPOCThb, YeM TOUKH 3KBATOp3, 3
CTOPOHY KOTOPHIX OHH NepeMelatorcs. [losTtomy Bo3aywHbie Macchl, 00-
pasylolilHe naccarthbl, HECKOJBKO OTCTAIOT OT TOYeK 3eMHOH NOBEPXHOCTH,
KOTOpble OGbicTPO MPOHOCATCS MO HHMH € 3anaaa Ha BocTok. Ilpu Beryn-
JIEHHH B 3KBaTOPHaJIbHYIO 30HY maccathble BeTpsl CeBepHoro moJsymia-
pHsl HCALITHIBAIOT OTKJIOHEHHEe HanpaBo, eC/IH CMOTPETh B CTOPOHY JIBH-
}EeHHs BeTpa.

Ha Gepery Mopsi MOKHO 3aMeTHTDb €lle H TaKoe sIBJIEeHHEe: B TeyeHHe
BCero HA BO3AYX AyeT GoJibilieii YaCThI0 C MOpPS Ha cymy. D10 0obbsc-
HfleTCH TeM, YTO Cylla HarpeBaeTcsi ObicTpee, 4yeM BOAHASA NMOBEPXHOCTh.
IlosToMy u BO3ayX Hajx Hell HarpeBaetrcsi ObicTpee H YCTPeMJSIETCR
BBepX. BHH3y e 6oJiee XOJIOAHLIH BO3YyX Te4YeT C MOPSi B CTOPOHY CYy-
K. Houbio mpoHCcXoAHT o6paTHOe siBJieHHe: BO3AYX Raj cyuiefi GuicTpee
OCTBIBaeT, YeM Haj BOAOMi, NO3TOMY H BeTep ayeT GoJbluedl yacToio ¢ Ge-
pera B CTODOHY MOpS. |

TEMAOTA W ABUMEHHUE

EcJn Mbi CHJIBHO NMOTPEM pe3uHKY O 6yMary H AOTPOHEMCS HO TOro
ee MecTa, KOTopoe TOJIbKO YTO COMpHKAacaJioch ¢ 6yMaroff, To 3aMeTHM,
YTO PEe3HHKA 3aMeTHO Harpejach. TpeHHe Bhi3LIBaeT TENJIory.

[MpuMeHenHe CHIIL MPH OJHOBPEMEHHOM JBHXKEHHH BhI3bIBaeT Mexa-
nuueckyo pa6oty. Mexannyeckasi pab6oTa Jerko npeo6pasyercsi B Ten-
Joty, U HaoGopoT—TenJioTa Jierko npeobpasyercs B pa6oty. Ilpumep
TOMy — napoBasi MaiuHHa. Takoe Jierkoe TMpeBpallleHHe [IBHXEHHMS B
TeMnJIOTY ¥ HaoGOpOT 3acTaBJjsfeT MpeArosiaratb MeXAy HHMH INIyOOKylo
BHYTPEHHIOIO CBSI3b. ‘
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Yyenole yCTAHOBHJH, YTO TEIJIOTa M ABHXKeHHE — fIBNEHHS] OJHOH H
TO# 3Xe npupoabl. Kaxnoe BeiecTBo, HanpHMep ras, COCTOHT H3 MeJib-
yafdIIHX YaCTHI, — MOJEKYJ, KOTOpbie, B CBOIO Oyepelib, COCTOAIT H3 eLle
0oJiee MEJIKHX YacTHI| — aTOMOB. Tak Kak BO3J1yX npejcrasjser coboi
cMech FJIaBHBIM 00pa3oM BYX ra3oB-—a30Ta H KHCJIOpOAAa, TO H COCTOHT
OH B OCHOBHOM H3 MOJIEKYJl a30Ta M KHCJAOPOAA.

YyeHble YCT2ZHOBHJIH TaKXe, YTO BCe MOJIEKYJIHl HaXOAsATCA B Hempe-
pHIBHOM ABH3KeHHH. MoJleKy/ibl a30Ta M KHCJIOPOAA, H3 KOTOPBIX COCTOHT
BO3AYX, a TaK¥Ke MOJIEKYJIH BCeX OCTaJIbHhX BelwecTB YYacTBYIOT B
oueHb 6LICTPOM ABHIKEHHH.

STO ABHIKEHHE COBEPIIEHHO 6ecnopagoyHO — XaoTHyHo. K oKasbl-
BaeTcsl, YeM CHJIbHee Harpet BO3AYX, TeM 6o0.iblle CKOPOCTh JABHIKEHHS
ero MoJiekyJ. Tak, HarlpiMep, NPpH KOMHATHO TeMIepaType MOJIeKYJIbl
a30Ta H KHCJIOPOAA HMEIOT OTPOMHYIO CKOPOCTb — NMPHOJH3HTENbHC
500 merpoB B cexkynay. Temnepatypa Jso0oro tena cBsi3aHa CO CKO-
POCTHIO ABHIKEHHSI ero MoJiekyJi. HeM ropsidee KaXkeTcs HaM KaKoe-HH-
6yap Teno, TeM, 3Ha4HT, 6oNbIle CKOPOCTh ABHIKEHHS €ro MOJEKY.



3BYK

KOJNIEBAHHUA U 3BYH

YnapuB no knaBHIIaM NETCKOro KCHIOQOHA, MBI 3aCTaBHM HX KoJe-
6atbc. OHH KONIe6I10TCH BBEPX H BHH3 H CO3/1AIOT BO3AYIUHLIE BOJIHH,
KoTophbleé H BOCIIPHHHMAIOTCH HAMH KaK 3BYyK. HacTHIIN BO3AyXa, CONPH-
KacalolgHecs: CO CTaJIbHHIMH MJIACTHHKAMH KCHAO(OHA, HCNHTHIBAIOT Ce-
PHIO NMOCJIEAOBATENbHLIX TOJIYKOB, KOTOPbie H MepeaaioT Aaibile. ITH-TO
BO3JlyIIHBIE TOJYKH, AOCTHras Halllefi 6apabaHHON TIepellOHKH, H BOCIIPH-
HHMAIOTCAl HAMH B KaueCTBe 3BYKa.

YeM xopoue cTajbHas MJIAaCTHHKA, TeM GHicTpee OHa koJsie6sercs H
TeM BHIlIe H3aBaeMblii el0 3BYK.

INlepBasi cTpyHa CKpHIKH HMeeT, KaK F'OBOPAT CAELHANHCTH, YHCJIO
Kosie6annfi 440 repu. 'epn o3HauaeT onHO KosleGaHHe B CEKyHAY. IJTa
€QHHHIIAa H3MEPEHHSI MOJIYUHJIA CBOE Ha3BaHKe B 4eCTb 3HAMEHHTOrO He-
Mmenkoro ¢usnka I'eHpuxa ['epua, OTKpHIBIIErO 3JIeKTPHYECKHE BOJIHHI,
KOTOpble HallIH cebe NOTOM HIHPOKOe NpHMEHEHHe, B YaCTHOCTH, B pa-
IHOCBSI3H.

Kuaorepu — cnennansHué TepMuH, o3Havaomuii 1000 koneGaunfi B
CeKyHAy. B panHoTexHHKe NPHMEHSIIOTCS BOJHK ¢ GOJIBIIHM YHCJIOM KO-
Jie6aHui, KOTophle H3MEPSIOTCA B KHJIOTepIiax HJH B Merarepuax (Mera-
repiy 0O3Ha4YaeT MHJAJIMOH KOJieGaHHA B CEKYHAY).

Kouse6aowgecs TeJia H3RAI0T 3BYKH, €CJIH 9HCI0 HX KoaeGanHEt Ha-
xoautcs B npeaenax or 20 no 20 Toicsiu B cexynny. KoneGanms Ttena
Menbie 20 u Gosbe 20 ThicAY B CEKYHAY TaKXe BH3LIBAIOT BO3AYHIHHE
BOJIHH, HO YeJIOBEYECKHM YXOM OHH He BOCIIDHHHMAIOTCH, MO3TOMY MH
HX He CJIHILHM.

Pazsnunbie XHBOTHHE, HanpHMep cOGAKH, BOCTIPHHMMAIOT BO3AYII-
Hule KoJie6aHHA, HMelolHe yactoTy M Oonbite 20 Thicay repu. Ha stoM.
MeXy NMPOoYHM, OCHOBAHO MpHMeHeHHe OCOGHX CBHCTKOB AJisi BH30Ba
ciyxe6Hbix cobak.

ITOT CBHCTOK JIIOAH HE CABLIIIAT, MOTOMY YTO YHCJO ero KojeGanufi
Goabie 20 ThicAY B ‘CEKyHIy, HO co6aKH HeMe[JIEeHHO Ha Hero OTKJIHKa-
I0TCH.
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OnuH xyTpell NpUMeHHJ NONOOHBI CBHCTOK AN TOro, YTOOH roKa-
3bIBAaTh B LIHPKE «CBEPX1bEeCTECTBEHHYIO» c06aKy, YMEllYyl0 NpOH3BO-
JIUTb JIOBOJIBHO CJIOXKHbIE apHpMeTHUecKHe noacyetsl. KTo-1160 H3 ny6-
JIHKH cTaBua cobake Kakylo-HHOynap apudMeTHUYECKYIO 3anayvy, HamnpH-
Mep, IBa YMHOXHTb Ha TPH, HJIH H3 CEMH BHIYECTb YeThipe, HJIH H3BJeyb
KOPeHb KBaAPaTHHI U3 NeBATH.

‘Tloene xopoTkoro «pasnyMbsa» co6aka 6e3 3anmuHKH peuiada noaob-
HHe 3aJayd, KaXXAbiil pa3 npoJsiasiB CTONBKO Pas, CKOJbKO €QHHHI, CO-
Jepxajnoch B HCKOMOM uHcJae. [Ipu atom co6aka uu pasy He caesiaja
OIHOKH. |

O6mbsacHsNCcH OKyC BecbMa MPOCTO: APecCHPOBUIHK BHIYYHJ CBOIO
cobaKy oTBeuaTh JlaeM Ha onpenesieHHbIM cBHCTOK. Kaxanlii pas, koraa
OHa CJIbIIIaJa 3BYK, KOTOPHI# ny0JinKa He MorJia paccabliiaTh H3-3a TO-
ro, UTO YacToTa ero kohiebauuit 6ui1a 6osbiie 20 ThicAY repu, cobaka Ko-
pOTKO Jiasiia. JIpecCHPOBLIHK jAepiKaJj 3TOT CBHCTOK B KapMaHe C MpH-
COoeNHHEHIION K HeMy pe3HHOBOH rpymeii. EMy HyXHO O6bUIO TOMBKO
cJlerka HaxaThb Ha Fpylly CTOJILKO pa3, CKOJAbKO pa3 co6ake HYXHO Obl-
JIO MPOJIasiTh, H «UyNO» ¢ co6aKoi-MaTeMaTHKOM COBEPIHAJIOCh.

BOJNIHbLI HA BEPE BKE

Ecan Mbl yaapuM o BepeBKe JaflOHbIO TaK, Kak 3TO NOKa3aHO Ha pH-
CyHKe, TO BepeBKa BOJHOOOpa3HO H30THETCH BHH3. Ta BOJIHA NMOGEXKHT
no BepeBKe K APYroMy ee KOHLY H, HaTOJKHYBLIHNCh Ha TNpPEnsiTCTBHE,
Hanpumep Ha cton6, K KOTOpOMY NMPHBfi3aHa Hallla BEPeBKAa, BEPHETCS

Ecan yaaputh Aagonbio
1O He OUeHBb CHJABHO
HaTAHYTOH BepeBKe,

na nefi o6pasyercs BOJIHA,
KoTopas noleuT OT PyKH
K croaty.




JloGexas no cronba,
BOJIHA OTPa3UTCA
H BepHeTcH O0GpartHoO.

o6paTHO, HO yXe B BHJie H3rH6a, O6palleHHOro BEPILHHON BBepX. DTH
BepeBOYHbE€ BOJIHbBI ABHUTAIOTCS MO BepPeBKe C BMOJIHE OmnpefieJieHHOH
CKOpPOCTbIO, KOTOpasi 3aBUCHT OT MarepHaljia, H3 KOTOPOro cjeJiaHa
BepeBKa.

OrtaenbHbIE YaCTHIH BOJOKOH, H3 KOTOPLIX COCTOMT BEpeBKa, nepe-
MelaloTCHd TOJbKO B JIBYX HanpaBjeHusix: BBepx H BHH3. [loatomy
CBOeOOpa3HOe nepeMellleHHe <«BEepeBOYHON BOJIHBI», TIPH KOTOPOM ee
u3ru6 obpauieH To BBepX, TO BHH3, H OODBACHAETCS 3THUM JABHIXXEHHEM.
D10 Ha3biBaercsi H3MeHeHHeM (pasbl BOJIHHL.

beryuias no sepeBke BOJiHa fIBJISIeTCSI MPHMEPOM TaK Ha3biBa€MBIX
nomepeyHsX BOJIH. OTAeJIbHbIE YYaCTOYKH BEPEBKH JABHTAIOTCH TOJbKO
BBEpPX H BHH3.

Bonsinbie BoJsiHbl, HMelolIHe (opMy KPYroB, KakK Obl pa36eraoiuyXxcs
BO BC€ CTOPOHK! OT GPOIEHHOr0 B BOJAY KaMHS, TAKXKe MNpPeACTaBJISIOT
co6ofl psig nonepeyHbiX NMOBEPXHOCTHBIX BOJH, KaXas YacTHIlA KOTO-
pHIX KO1ebneTcs BBepX H BHHU3.

B oTsHune OT HUX, 3BYKOBbI€ BOJHbI IBJASIIOTCA TNMPOJOJLHBIMA MpPO-
CTPaHCTBEHHbIMM BOJHAMH. 3/ieCh NepeMellaloTcsi He rpebGeHb M EBajlH-
Ha, a YMJOTHEHHE H pa3pexeHHe BO3ayXa.

OTH CJAOH pa3peKeHHOro HJH, Hao0OpOT, YIJIOTHEHHOrO BO31YyXa,
pacumMpsisich, NepeaBUraloTCss BO BCe CTOPOHBI MPOCTPAHCTBA OT MOPO-
JIMBIJEro HX HCTOYHHKA 3BYKa.

Ceer TaxxKe mpeiacrtastisseT CcoOOH BOJHOBOE siBJeHHe. PacckasaTth
noapoOHee O CBETOBHIX BOJHAX TPYJZHEe, NOTOMY 4TO 3TO ropaspo Ooliee
CJI0XKHOe siBjieHue. B uacTHOCTH, Hallla BepeBOYHasi BoJHa npoferaer 3a
CekyHny okoJio 20 meTpoB, 3ByKOBasi BoJjHa NnipH 0 rpaaycos NCKphiBaer
paccrosinue 333 Merpa, Jy4Y cBeTa 3a TO Xe Bpems npoxoaut 300 ThicAY
KHJIOMETpPOB,
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MrPA HA BEPETY

Kaxpufi BUies, KaK Ha NOBEPXHOCTH BOAH OT TOIO MECTAa, Ky/a ynaJj
KaMeHb, BO Bce CTOPOHBI HAYHHAIOT pa3beraTbCs BOJIHH, KOTOpHE NocTe-
NEHHO CTaHOBATCH Bce 60Jiee NJIOCKHMH M B KOHIE KOHIIOB HCY€3al0T CO-
BCEM.

Ecin M 6yaeM perynsipHo, yepe3 HeGoJibliMe MPOMEXKYTKH BpeMe-
HH, ONYCKaTh B BOAY H BLIHHMATb H3 Hee [IeCT, TaK)Ke BO3HHKHET CHCTe-
Ma KOJIbUEBHIX BOJIH. ¥ HAC NONyyYaeTcs BleyaT/ieHHe, YTo BMECTE ¢ BOJI-
HaMH nepeMellaeTcsi onpeneJeHHOe KOJIHIECTBO BOAHL.

- Onnako, ec/1H MH, nepen TeM Kak 6pOCHTb KaMeHb, NYCTHM Ha BOAY
HECKOJIbKO LIeNoK, TO 6e3 Tpyaa CMOXeM YCTaHOBHTD, YTO 3TH HIEMOYKH,
a 3HaYHT, H BOAA, Ha KOTOPO# OHH NNaBaloOT, OCTAIOTCH HA OJHOM MecTe
H TOJbKO KOJIeOJIOTCS BBEPX U BHH3.

M Ha camoM pene, ¢ OBHICTPHM NMepeMeleHHEM BOJIH COBEPILEeHHO He

Cucrema
KOJIbLICBWX BOJIH.




O1paxeHue KOALUEBRIX BO.JH
OT NjaBstoulell AOCKH.

CBSI3aHO nepemenieHne Boabl. Kamxnas yacTHia BoAbl, 3aXBaYyeHHas Ta-
KOH BOJIHOH, OCTAaeTCsi Ha CBOeM MecCTe M TOJbKO HauHHaeT KoJjebaTbCsl
BBepPX M BHH3.

Breuarsenune, yto BOAA InepeMeniaeTcsi B HanpapJI€HHH JIBUIKEHHS
BOJIH, BO3HHKaeT TOJIbKO NMOTOMY, YTO Mbl OJJHOBPEMEHHO BHAHM pa3finy-
Hble CTafAHH 3THX BEPTHKaJbHHIX KoJeGaHui BOABI, H MO3TOMY HaM Ka-
WeTCH, UTO Macca BOAH nepeMeliaeTcs.

310 MOXKHO Hab:110AaTh, €CJIH CMOTPETh Ha NJBLBYIIMA MEMO 6OJb-
mwoii napoxoa. Ot ero Hoca B o6e cTOpOHH pa36eraioTcs ABE BEHICOKHE
BOJIHHI, niepeceKaiolillie BOAHYIO NOBEPXHOCTh H JAOCTHramwiuue Oepera.
Ecan Bo3sie 6epera npuBA3aHH JOJKH, OHM HAYHHAIOT PaCKaYUBATbCA
Ha 3TOH BoJAHe. JIOJKH HE€ OTHOCHATCH 3TOH BOJHOR B CTOPOHY — OHH
TO/IbKO HECKOJIbKO pa3 NMoJHUMAIOTCs BBePX Ha rpe6GeHb BOALI U NaAalOT
BHH3.

TMoaoxuM Ha Boay 6oJbLIYIO AOCKY, a PSIIOM C Hell CO313aj UM CHCTe-
MY KOJbLEBBIX BOJIH TaK, KaK Mbl 3TO [€JaJH, ONYCKas TYIa MAJKY.

Kpyrosbie BosiHE 6YAYT OT A0CKH oTpaxathcs. OTpaxennbie BOJHbI
HMEIOT Takvio GOpMy, Kak ecsiH Obl HX LEeHTP HaXOAMACS Nno3ajl JOCKH
HA TAaKOM e PacCTOAHKH, HA KAKOM OnyllieHHas B BOLY MNaJKa HaXOmuT-
cfl nepes Heil. D10 HanoMHHaer 3epkaJo. Korga Mb cMOTpUM B 3epKalio,
HaM KameTcs, YTO OTParkeHHe HaXOAHTCSl HA TAKOM Ke pacCTOAHUY 110-
3a/id 3epKajia, Ha KaKOM Mbl HaXOQUMCH nepea HUM. 3TO NPOHUCXOAHT
OTTOrO, YTO CBET MMeeT BOJHUBYIO mpHpoay. OTpaxkeHHe cBeTa oT 3ep-
XaJla NPOHCXOAHT TaKHM Xe 06pa3oM, Kak oTpameHie BOASHHX BOIH OT
NOCKH.

Kpyropblie BoASiHEE BOJHL H OTPaXXEHHBIE BOJIHH Nepecekatorcs. Ha
¢oTorpacduu Xopoilo BHHO, YTO NPOHCXOAHUT 310 6e3 MaJellnX HOMEX.

-~
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Ho B Tex MecTax, Iié OfHOBPEMEHHO NPOXOAHT rpe6erb OAHON BOJIHH H
BIajiMHa APYrofl BOJIHH, HX AeficTBHE ypaBHOBENIMBAETCS H NOBEPXHOCTD
BOABL OCTAETCS POBHON. DTO mepeceyeHHe BOJH H NPOACXoAsilee NpH
3TOM ycHJlenHe HX (ecyH BCTpevalotcs niBa rpeCHs) HJIHM B3aHMHOE yHM-
yroxeHHe (ecsiu rpeGeHb HaberaeT Ha BrnajuHy) (PH3MKH Ha3bIBAKOT HH-
TepdepeHiHe.

Hnurepdepenus sapaseTcss NpHYHHONA OYeHb HHTEPECHOTO ONTHYECKO-
ro sIBJICHHS, KOT[la [Be CePHH HaKJaAbiBalOLHXCsl CBETOBLIX BOJIH APYF
JIpyra B3aHMHO racsiT, B pe3yJibTare Yero nojiydaeTcsl nojHas TeMHOTa.

3XO0

3ByKOBasi BOJIHa, KOTOPYIO MHl CO3/laéM KDHKOM, AOCTHIFHYB NMpPOTH-
BONOJIOXKHOTO CKJIOHa TOpH, OTPaXKaercsi OT Hero H BO3Bpamliaercs
Hasan. Korja ona noCTHraeT HamMXx ymieH, Mb CABIIIHM 370. EcJiH 3ByK,
KOTOPBIl pacnpoCTpaHsieTcss BO BCEX HaNpaBJCHHSX, BCTPeYaeTr LeJbii
PAA NPensTCTBHI, HAXOASHIMXCH HA PasHBIX PAacCTOSIHHAX OT Hac, BO3-
HHKaeT MHOTOKpaTHOe 3XO.

Ecan Mul HaxomuMcs nepep ckanofi Ha paccrosiumd 170 metpoB oT
Hee, TO YCJHBIIIHM 3XO POBHO 4Yepe3 CeKyHAY. JTO 3Ha4YHT, YTO 3BYKOBas
BOJIHA NOTpPaTHJIa POBHO CEKyHAY, 4T0OH npobexaTb paccTosiHHe OT
CKaNbl H BEPHYTLCS 06paTHO. 3HAaYHT, CKOPOCTH 3BYKOBO#H BOJIHB B BO3-
AyXe NPH KOMHaTHON TeMmnepatype coctaBiisier npumepHo 340 meTposB
B CEKYHAY.-

HyKHO OTMETHTB, 4TO CKOPOCTh 3BYKOBO# BOJIHH B BO3/lyX€ 3aBHCHT
ot Temnepartypui. Ilpn TeMneparype nuioc 18 rpagycoB ee cKOpoCTb CO-
crasasier 340 meTpoB B CeKyHay, a npH O rpaaycoB MeHbIle€ — BCEro
333 metpa. .

Inst Toro 4ro6H CABILATL 3X0, MBI JOJDKHB HAXOMHMTHCHA OT Mnpe-
NATCTBHSI Ha PacCTOSSHHH He Menbiue 17 MerpoB. B 3toM cayuae 3xo0
NMOSIBHTCHA MOCJIe TOro, KaK 3BYKOBasi BoJIHa NpobGexut 34 MeTpa, Ha UYTO
et norpebyercsa 0,1 cekyHaH. D10 MHHMMAaJAbHOE BpeMsi HeoOXOIHMO
ANA TOro, YToObl Haile YXO CMOIJIO OTJIHIHTBL 3X0 OT NEePBOHAYAJLHOTO
3BYKa, KOTOpPHIH €ro Bbi3BaJl.

Ecau Mbi HaxonuMcst K npensitcTBHi0 Ginxe ueM Ha 17 merpos, TO
YK€ He YCHBbILIHM OTYeTJIHBOro 3Xa, a TOJNbKO KaKOH-TO ciaalblfi OT3BYK,
NOYTH MOJIHOCTBLIO CJAMBAIOIIKACA C NEePBOHAYaJIbHBIM 3BYKOM. Takoi
OT3BYK Bcerza ObiBaeT CJIbIIIEH B MYCTOA KOMHaTe. '

IX0 MOXHO yCJHILIAaTh M B BOJIE, IOTOMY YTO TaM TaKXe€™pachnpo-
CTPAHAIOTCH 3BYKOBble BOJIHB, KOTOpbie, AOCTHFHYB KaKOro-HMOyab
NpensiTCTBHS, HANPHMEP [HA, OTPAXKAIOTCH OT Hero M MAYT B obpar-
Hy10 cTtopoHy. CKOpocTh pacnpocTpaHenHsi 3BYKOBHIX BOJH B BOJE
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sHauuTeJbHO GoJiblie, yeM B BO3ayXe, — oHa cocrtasJasier 1450 merpos
B CEKYHAY. .

Ecsu Ha noBepXHOCTH BOAbBl B30PBAThb XJONYIUKY, 3BYKOBasi BOJ-
Ha NpoHIeT Yepe3 TOJILLY BOAMBI, JOCTHTHET [Ha M OTPA3UTCsi OT HEro
o6patho. EcJii MH yCABIIIHM 3TO BOASIHOE 3XO0 yepe3 2 ceKyHAb, TO MOo-
}eM C MOJHBIM OCHOBAaHHeM 3aKJIYHTb, YyTO ryOHHAa BoaoemMa—
1450 meTpoB. MBl BHAMM, YTO C MOMOMIBIO 3Xa MOXHO H3MEPHTb IJ1yOH-
HY MOpSi. DTOT METOoJ B COEeJHHEHHH C TOYHMBIMH 3BYKOYJIaBAHBAaIOULH-
MH ¥ H3MepsiIOLHMH BpeMsi puOopaMy Ha3bIBAETCS IXOJOTOM.

NOYTOBAS OTHPLITHA
COSAAET MY3bIHY

C nomoipio 06LIKHOBEHHOTO nate)OHa Mbl MOXKEM NPOojiedaTh TaKoOH
onbiT. [loCTaBHM MJIaCTHHKY M 3aCTaBHM ee Bpauniatbes. Jas Toro 4tobul
yCaAbIIIATh FPaMMO(OHHYIO 3aMHCh, MH, He NpHberasg K MOMOLLYH MIVIH!
H MeMOpaHbl, MOXXeM HCHOJib30BaTh OObIKHOBEHHY10 MOYTOBYIO OTKPHIT-
Ky — Jiyylle Bcero M3 MJOTHONO KapToOHa (C OCTPLIMH YrOJIKaMH).

B3sB ee 3a oMH KOHeL (KakK 3TO MOKAa3aHO Ha PUCYHKe), NOCTGBUM
YroJIOK B HauaJie pe3bOnl rpaMMogoHHoil 3anucH. [ToytoBasi oTKpHITKA
HayHeT 3By4YaTh Bceil Menonueii opkecrpa. OHa BnoJiHe nepesaeT neHHe
HJH peub, B 3aBHCHMOCTH OT TOro, KaKYl0 TMJAaCTHHKY Mbl HOCTaBHM.
IlpaBna, BOCNpPOU3BOAHMBIE ¢ MOMOLLBIO OTKPHITKH 3BYKH MNOJYYaIOTCH
THIUE, yeM ecyiH Obl 3TO Oblia OObLIKHOBeHHast MeMOpaHa, HO 3aTO OHH
YHCTHl H OTYeTNIHBH. Tak MOXHO MpOMrpaTth BCIO IJIACTHHKY OT Hayaja
JI0 KOHIA. [1Jisfi 3TOr0 HY#HO TOJILKO He [aBaTb YrOJIKY OTKPHITKH BBHI-
CKakHBaTh U3 60pO3KH, B KOTOPOil 3anHcaH 3ByK Ha natedpoHHOH mJa-
CTHHKe.

Ha natedonnofi naacTuuke HapesaHa 60po3fika, KoTopasi HIET ClH-
pasbio OT Kpasi K cepeanHe. [{HO 3Toit 60pPO3/IKH HEPOBHOE — HA HeM
3anHcaHa peyb HJM My3bika. HaneceHnble Ha niacTHHKY OYropku H Bha-
IHHKH 3aCTaBJISIIOT onpefesieHHbiM 06pa3oM fpoxKaTb OTKPHITKY, KOTO-
pasi nepesaet CBOH KoJieGaHHsi OKpY¥XKaiouleMy BO3AyXy. TH KosieGauus
B BHJI€ BO3AYULIHLIX BOJIH M JOCTHraloT Hailero yxa. Bapa6annas nepe-
NOHKAa HauHHaeT KoJsebaTbcs B TAaKT 3THM BOJHAM. CJiyxoBble HepBHI
NPHHOCAT BO3HHKAIOLLHE OLYLIEBHsI B MO3T, I'ie OHH U BOCIPHHHMAIOTCA
KaK My3blKa HJIH peyb.

To e camMoe nNPOHCXOAMT NPH HNEOWIPLIBAHMHM NJACTHHKH C NO-
MOLLBIO NaTe(OHHON MeMOGpaHbl: HroJIKa HaunHaeT KoJe6aTbCs, NPoXo-
s no TeM xe 6yropkaM u BnaiuHaM, KOTOpble HaXOASATCSA Ha AHe Go-
po3nkH. CBou KosieGauusi oua nepenaer memGpase. MemGpana — 370
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O6HKHOBEHHA8 OTKPHTKZ NepeaaeT MY3HKY HJIH NeHHe, eCllH ee YroJioK
NPHAOKHTL K Gopo3fike Bpamaiouesics rpaMMOGOHHOA NAaCTHHKH.

CHJIbHO HaTAHYTasi TOHKasi KOXHLa, KoTopasi 0CO6eHHO XOpollo nepe-
JaeT My3bKaJibHble TOHA .

IlpH 3anMcH Ha nJIacTHHKE NPOHCXOAHT OOpaTHHIA Mpouecc: 3BYKO-
Bbi€ BOJIHH N€PefaloTCsa Ha CneyHasibHYI0 peXyllyl Hrjy, Kotopas H
3anHCHIBaeT HX Ha MSATKOH BOCKOBOH fJiacTHHKe. B TOUHOM cooTBeTcT-
BHH ¢ BOCKOBON INIaCTHHKOH H3rOTOBJISICTCSI MeTaJjiMyecKasi mpecc-pop-
Ma, C NOMOLUBIO KOTOPOi NOTOBHTCH lledasi NapTHsi rpaMMOQOHHBIX IHIa-
CTHHOK.

3BYYALLIAR KPBHILLKA CTOJA

Hoxxku kaMeproHa konelbs10Tcs 3a CeKYHAY MHoOro coteH pas. Ha-
npHMep, KaMepTOH, € MOMOIILI0O KOTOPOro HAacTpalBaercs niepBas
CTPYHA CKpHINKH, Aenaer 440 kone6anuMéi B ceKyHAY. ITH KojeGaHus
NPOHCXOAAT TaK, YTO 006€ HOXKKH KaMepTOHa OAHOBPEMEHHO TO COJIH-
XKarotcs, To pacxoasarcs. IIpH sToM YacTHUH BO3AyXa TO CXKHMAIOTCH B

. 151eu6panu o0HuYNO TpencTapasloT Co00fi  cTanbHHe naacTHHKH. ([lpunsed.
nepes.).
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MeHbLieM o6beMe, TO, Hao6opOoT, pa3feTalTcsi B pasHubie croponn. bBJa-
roiapsi 3TOMy NPOHCXOJAT NOCJAENOBATEJbHbLIE CXATHUSI U PaspeKeHHst
BO3JlyXa, KOTOpbie paCXOASITCS BO BCEX HaNpPaBJieHHSIX B BH/IE 3BYKOBbLIX
BOJIH, NIPHYEM CXKAaTHE COOTBETCTBYET rpebGHIO BOJIHB, a pa3perkeHHe —
BRafivuHe.

Cpa3sy nocse ygapa KaMepTOH 3BYUYHT oueHb THXO. Eciin ero croiiky
onepeTb Ha CTOJ, 3BYK Cpa3y cTaHeT 3aMeTHo rpoMue. Ho B 3TOM cCaty-
yae 3ByK 3T0T OHCTPO noracHer.

ITpoucxoaut 310 NOTOMY, UTO KOJIEOaHHSI HOXKEK KaMepToHa nepejia-
IOTCH KpBILLIKE CTOJIA M BO3[yLIHble BOJIHBI 00pasyloTcsi He TOJbKO
HOXKaMM KaMepTOHa, HO H KPHIKOH ctojia. Oco6eHHO CHJIBHO 3BYYHT
NpH 3TOM TEJi0, KOTOpOe HMeeT TaKoi e nepHon konebGaHuli, Kak H
HCTOYHHK 3BYyKa. ECJIH rPOMKO KPHKHYTb B OTKPHITbI/l pOsiJib KaKO#-HH-
Oynb 3BYK M NPH 3TOM HAXaTh Ha NPaBylo Mnepajlb, B OTBeT H3 POSJif
MOXHO yCJbILIATE TAKOH XKe, HO OYeHb THXHH 3ByK. IDTO 3HAYHUT, YTO
3BYYMT TOJILKO Ta YaCTh KJIaBHATYPhl, KOTOPAsi UMEET TaKOM 3Ke nepHo
KoJieOaHHuil, Kak ¥ NPOHU3HECEHHHIH 3BYK.

B TexHHKe coBnajeHHsi NepHoOJIOB, a 3HAUUT, M YACTOT KoJieOaHHi
MOTYT B HEKOTOPHIX CJyuasiX OKa3aThCs BeCbMa
ONacHoIMH H MPHBECTH K [a3pylIeHUsIM paxe
BeCbMa KpymnHBIX coopyxeHui. [lortosiku u cre-
Hbl 3/1aHHs COBEPUIAIOT He3aMeTHhle 1Sl Hac Ko-
nedauusi. ATH Kosebanusa OynyT ycuJieHb M 34a-
HHe MoXeT OOpYILUHTHCS, eCJIM, HanpHMep, rie-
TO, HeBlaJieke paboTaeT napoBasi MallHHA, HMEIO-
as Tako# e nepron KonebGaHuH. )

Ycusienne Kosie6aHuifl, BO3HHKaWLWEe B Tex
cJy4asix, Korja coBnazaer 4acTtora KoJyebaHuii
JIBYX TeJl, Ha3blBaeTcsi pe3oHaHCOM. Takoit He-
KeJiaTeJIbHbIH PEe30HAHC HHXXEHEePH CTapalrTcs
BceMH cnoco8aMy npeaynpexaath.

B npyrux cayuyasix pesoHaHc ObLiBaeT [ioJie-
3€H, YTO IUHPOKO HCNOJIb3YeTCS B TEXHHKE.

=

Bropas cnpasa 3BYK KaMepTOHa CTaHOBHTCSH
CTPYH3 CKPHIKH 3HAYHMTEJNLHO CHJIbHEE, eCJiH
neaaet 440 koze6Gaunf €ro HOXKKY NPHJIOKHTH

B CEKyHAY. / K NOBEPXHOCTH CToJa.




CBET

HHUPHOE MNATHO

byMmara kamxerca 6esoif, TaKk KaK 6OJbIIAS YyaCTb NajaloOLMX HA Hee
CBETOBMIX JIyueil OTPa)Kaercsi H paccenBaercs BO Bce CTOpPOHH. B npo-
THBONOJOXHOCTb 3TOMY 0apXaT KaXeTcsl YepHbIM, KOrjia OH nor.olaer
NOYTH BCe Najalollve Ha Hero Jyud M NOYTH COBEpPUIEHHO HE OTpaxkaer
cger. Ecoin Mbl cMaxeM yacts OyMard MacjioM, 3T0 MeCTO HauyHeT Npo-
NycKaTh CBeT.

IToBepXHOCTL MacASIHOIO MsATHA OTPaXKaeT TOJILKO YacTh napnarwlle-
rO Ha Hee¢ CBeTa, NO3TOMY OHA AOMKHA BHIIJsAETh TEMHEE, YyeM OKpYy-

2. 3
Macnsuoe nsateo ua Gedofi Gymare xamelcs TeMwuM. Ecau Ty e Gy-
Mary nOCMOTDETH Ha NPOCBET, NATHO NOKAXKeTCHd CBETAHM.



xaioulas ee cyxasi ymara. Ho ecin Mbl GyseM paccMaTpHBaTh Taxylo
Oymary Ha IpOCBeT, MacCJsHOe NATHO Gyler Ka3aTecsi Ham Govee COBeT-
JBIM, YEM OKpyXalowasi natHo Gesasi Gymara.

Ecan nocTaBHTh Ha HEKOTOPOM PACCTOSIHHH OT MACJITHOTO MATHA MO
OJIHOM 3aXKIKEHHO! CBeYe Criepe/iH H C3aJH H MeJJIEHHO iBUraTe Gymary
Mexay oO6eHMH cBewaMH, MOXKHO JOGHTBLCH TOro, YTO MacCJsiHOoe€ MNSTHO
6yzaer BHIVIAETh NONEPEMEHHO TO CBETJABIM, TO TEMHHIM. B ofHOM BRoJi-
HE OMNpejieJIEHHOM NMPOMEKYTOYHOM IOJIOXKEHHH OT TEMHOTO K CBETJIOMY
NSATHO €TAHOBHTCSH COBEPHIEHHO HEBHIMMLIM — Kak 6Bl HCue3aeT COBep-
1eHHO. TO 03HAaYaeT, YTO ¢ OOEHX CTOPOH OHO OCBEILEHO COBepINEeHHO
OAHHAKOBO, TO €CThb HMEeT TaKyl0 e OCBEIEHHOCTb, KaK OKpYyKalouas
Oymara. I1osToMy OHO H CTAaHOBHTCH HEBHAMMBIM.

Ecan y oGeux ceuelt njiaMsi OJIMHAKOBOE, MACAsiIHOE MATHO CTaHeT
HEBHIMMBIM, Korfa 6ymara GyeT HaXOIHThCsl TOYHO Mexny HuMu. Ec-
JIH y cBeyeil nyaMsi HMeeT PasHylo CHJy, MaclisiHoe NATHO Oyner Hcue-
34Thb, KOorjia okaxercsa Oauxe Kk Gosee cnaboii cBeye.

¢ ONLIT C COJIHEYHbLIM NYYOM

CneBa: ¢ NMOMOIILIO MAJIEHBKOrO KapMaH-
HOTO 3epKajibiia MH MOXeM HalpaBJATh
COJIEEYHHE JIyYH Kylla HaM B3AyM2eTcs.
CnpaBa — 3aKOH OTpaXeHHsl T[JIaCMT: Na-
@K JIyy, NeprneHiMKynsp K NOBEepPXHO-
CTH 3epKaJia, BOCCTAHOBJIGHHH B TOuKe
nNafieHust Ay¥a, K OTPaXCHHBIA Jyy BCerfia
JIEXKaT B ORHON NJOCKOCTH. Yroa, o6paso-
BaHHHI OTPaXeHHLIM JY4OM H HCpleHHKY-
JApoM, paBeH yrny, OOpasoBaHHOMY ma-
AAIOIMM JIyJOM H TeM JKe nepreHauKy-
JISIPOM.




To, yT0 MOKa3aHO Ha PHCYHKe, BC€ Bbl, HABEPHO, HEOAHOKPATHO ae-
nanu caMu. [IpH 3TOM HYXKHO TOJIbKO HMeTb B BHAY, YTO COJIHEYHBIH
3alYHK HHKOMY He CJIelyeT HanpaBisiTo B JHLO, NMOTOMY YTO NpsiMO#
CO/IHeYHBI# CBET BPEEH IS rJ1as.

Hirpas coJiHEYHBIM 3aifYHKOM, Mbl CTAJKHBAEMCSI C 3aKOHOM OTpa-
JKeHHSI CBeTa. DTOT 33KOH OTpaKeHHsi MOXHO HabjolaTtb Ha Jo6oM
Jvye cBeTa, najaawmeM Ha 3epkatio. CoaHeyub#t Jiyd, KOTOPHH MBI JIO-
BHM HAlINM 3€PKaJibLieM, Npexje YyeM OH ero HOCTHT, mpojesall AJIHH-
Huiil nyTb. OH HAET MO NPAMOH JIMHHUK OT CoJninna, KOTOpoe HaXOHHTCS
OT HAC Ha paccTOssHHH NpHOJH3HTEbHO 150 MHJUIMOHOB KHJIOMETPOB.

SToT Jiyd CBETa, NPHUILEANIHHE K HaM C TAaKOro OrpPOMHOrO paccTosi-
HHSI, HMeeT H COOTBeTCTBYIOLIYIO OTPOMHYIO CKOPOCTb. Y4Y€HH€ YCTaHO-
BHJIM, YTO J1y4 CBETA NLOXOHT 3a CEKYHAY KPYyraniM yucjoM 300 Thicsy
kunomerpos. [loatoMy cosiHeynblii Jiyy npoxoiut Bech nyTh oT Conkua
0 3eMJH — 3TO KaXKAblil JIETKO MOXeT BBIUMC/IHTH €aM — IPHOJIH3H-
TeJIbHO Bcero 3a 8,5 MAHYTHL.

3HAYHT, AYY, KOTODPBIA MBI TOJIBKO YTO MOAMAJIM HAIIHM 3€pPKaJIbLeM,
3a 8,5 MHHYTH a0 3T0r0 NOKHHyJ nosepXHocTb Cosnua. C Takofi xe
ckopocTbio — 300 THICAY KHJIOMETPOB B CEKYHAV — 3TOT JIY4Y OCTaBJASET
NOBEPXHOCTh HAWIETO 3epKaJblla H YCTpeMJaseTcs NpsiMo K Apyro#l me-
JIH, HA KOTOPY:O Mbl €ro HanpaBHJIH.

SEPHANLHOE U3OEPAHKEHUE

MoxHo oyenp GHICTPO HamMHCAaTh 1€JI0€ MHCBMO B 3€PKAJIbHOM H30-
Gpaxiennu, eCiu HCMOAb30BaTh A 3TOrO KONHPOBaAbHY0 GyMary. [las
3TOTO HY)XHO NMOJIOXKHTb JIHCTOK KONMHPOBAJILHON OyMarn Mexny ABYMsI
JHCTaMH YHCTOK OyMarH, HO He TaK, KaK OH KJaxiercsa oObuHo, a Hao6o-
POT — YrOJibHBIM C/10€M BBepX.

Teneps Ha BepxHeM JaHcTe GyMars HYXKHO HanMCaTb KapaHAalioM
TCKCT nHcbma. Ilpu 3Tom Hazdo obpauiaTe BHUMaHHe HA TO, UTOOR 06a
JIECTA nHcyed 6yMary JiexkaJid TO9HO OHH Ha apyrom. Ha oGoporuoii
CTOPOHE BTOPOTO JHCTA TEKCT Haluero nucbma OyleT HanucaH B 3ep-
KaJbHOM H300paxeHnu. [asi Toro 4ToOH NPOYECTb €ro, HYKHO BOCNIO b~
30BATBHCA 3€PKANOM.

Hopmaabho MBL nHineM cieBa HaNpPaBo, B 3€PKajibHOM H300paXieHHH
BCE noayyactces HaoGopoT: cnpaBa rageso. Tax e xak H MHCLMO, BCE
NpeaMeTH NPeACTaBASIOTCH B 3epKaJjie He COBCEM TaK, KAK MBl HX BHIMM.
Kasx10e 3epkaabitve nzoGpaxenye Bceraa oGpaTho AefCTBHTENbHOMY
BHAY npeapmMmera.
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BepxuHe AB€ CTPOUKH MOXHO, XOTb H
¢ TPYAOM, NPOYHTATH, €C/IH MEeAJIeHHO
nepeBORHTL B3IMJISJ CHpaBa Haneso,
N0 OuYepefH Ha3mBas KaXilylo CyKsy.
Ho noutd HEBO3MOXHO NpOYHTaThb
rnofoOHYy10 HaAMHCH, €CJIH OHA CAea-

Ha pykonucHuM wpudToM. 3pech bﬂU ﬂ9ﬂ19| .n91ds| 1iW

0653aTeIbHO HYXKHO 3€pKafio.

lnsbsind nsb 10t nelgmii

TR RO
\ l » §: &&\& § ..é

Camu ce6si MH TOKe HHKOTJa He BHAMM B 3€pPKaJjie TAKMMH, KaKHMH
Hac BHJAT OKpYyKaioline. 3epKajibHoe H3oOpaxeHne o6paTHO AeNACTBH-
TeJbHOMY. Ecin MH nofiHEMaeM npaByio PyKy, H300paxeHHH B 3epKa-
Jie Halu ABOHHMK nojuHMaert JeBylo. Ecan y wesoBeka npoGop cJjeBa, y
€ro 3epKajbHOro H3o6paKeHHsi oH OyneT crnpasa.

Takune siByleHHst HayHHaOT 6pocaThbCs B rja3a TOJLKO TOrAd, KOTAa
KTO-HHOYAb Aesiaer nepeji 3epkajoM npobop uan Opeercs. Ecan on
nepXHT OpHTBY B npaBoll pyke, To Gpeet JeByio 1ieky. IIpu stom emy
COBEpPILEHHO He MEINIAeT TO, YTO OH KOHTPOJIHPYET CBOM ABHIXKEHHS, ISt
ISl HAa cHAsLIero B 3epKaJjle ABOHHHKA, KOTOPHH OHOBPEMEHHO C HHM
JeBoll pykoii Opeer npaByio lieky. K 3TOMy $BJECHHIO MB BCe yxKe
JaBHO NPHBLIKJIHK H NMO3TOMY COBepIlleHHO ero He 3ameuaeM. Haob6opor,
MH OblJIH OBl OYeHb YAHBJIEHH!, €CJIH OH OfHAX»KAb YBHIEJIH B 3epKaJe
BCE TakK, KaK 3TO BHIIVIAJMT B AeHCTBHTEJbHOCTH.

TOMUUHA 3EPHANA

TodsuxAy 3epxaja MOXHO JIETKO YCTAHOBHTb, HE NPOH3BONS HHKa-
KuX u3mepennii. Mao6pasxenne B 3epkaJie Bcerfa Kaxercst HAXOANLIAM-
Csl HA TAKOM K€ PacCTOSHHH MO33/JM 3€pKaja, Ha KakOM caM mnpeaMer
HaXO[HTCH nepeji 3epKasioM.
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Ecau npuioXuTe Kapasnau
K OGHIKHOBEHHOMY 3epKaJy,
MOYKHO 32METHTD,
yTO MEXAY KOHUOM Kapanjaulia

H ero OTpaXeHHeM

€CTh HEKGTOpOe pacCTosiHHe.

Ha merannuueckoM sepkansue
) Kapaspau Kacaercs ¢Boero
¥t K306paKeHus.

B cTernsinnom 3epkasie oTpaxKaiouiMil ¢J10fi HaXOAKTCA HA o6paTHO#
CTOpPOHE CTeKJNAHION NIACTHHKH, MO3TOMY TOJILIHHA 3€pKaja B TOYHO-
CTH PaBHa NOJIOBMHE PACCTOSHHS MeM Ay KapaH[allOM, NPHCJIOHEHHHM
EIUIOTHYIO K 3epKa.jy, H ero u3ofpaxeHHeM B 3epKaJe.

OunensB 370 paccTosiHHe H NOJENHB ero HA ABA, MHl MOJYHYHM TOJI-
IUMHY 3epKana.

Ecau xe B3ATb MeTa/yiHuecKoe 3€PKaJo H NPHJIOKHTD K HEMy Ka-
paHaall, JIeTKO 3aMeTHTb, 4TO KapaHjail H H3o0pakeHHe (aKTHYECKH
CJIHBAIOTCH — OHH JIeXKaT B OAHOMH flJIOCKOCTH.

nponcxo,nn'r 3TO MOTOMY, YTO Y MeTaJJIHUeCKOro 3epKaJjia oTpaxalo-
it caoit — 310 ero NONHPOBANHAS NOBEPXHOCTD.

fMosroMy npHIOKEHEBI K HeMy KapaHAawW Kacaercsl CBOEro M30-
Opa)keHHs, H, Kak Oul Mbl HH CTAPAJUCD, TOJWHHY TAKOro 3epKaja Mbl
3THM CTIOCOGOM y3HaTh He CMOXEM.
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MEMLY OBYMA 3EPHAJNAMH

B 3epkaJie /I (cM. ¢pororpadmio), B xoT0poe MBI CMOTPHM, BHAHO He
TOJIbKO 3€PKaJibHOe OTParKeHHe NOCTaBJIEHHOrO KapaHjalla, HO H 3ep-
kKajo I ¢ orpaxeHHO#i B HeM KapTHHOfl. Tak BO3HHKAIOT HONEpeMeHHO
BCE HOBHI€ H HOBHIE 3ePKaJlbHble OTPazKeHMs, KOTOphle, BCE€ YMEHbIIARCh
B pa3Mepax, pacnosaraloTcsi Kak Obi MO yre CKPY»XHOCTH HJIH e obpa-
3YI0T NPSIMOJIMHERHYIO Llenb H300paXxkeHH#, ecan ¢6a 3epkajia nocrasJie-
Hbl NIapaJuUlesbHO PYr Apyry. UeM mMeHbule yroJ, noj KOTOPHM MH fiep-
JKHM 3epKaJtio, TeM GoJibliee YHCIO 3epKaJibHLIX H300parkeHHii MOXeM
YBRJETD. ;

BceM H3BecteH Kanefiockon — 3aHsiTHan AeTckas Hrpyiika. Koraa
B HEro CMOTPHLIb, Nepe] rjia3zaMH BO3HHKAIOT BEJIHKOJIENHbe LBETHHE
H300parkeHHsi, NOXOXKHEe Ha KOBPH, KOTOpPLIEe NPM KaXJAOM NOBOPOTE Ka-
Jefinockona ObLICTPO MEHAIOT MECTaMH CBOH COCTaBHbie YacTH H o0pasy-
10T HOBHIH y30p. B Tpy6ke Kanefinockoina HaXOAATCA ABA HJIH TPH KYCOu-

Ilsa 3epkasa (I m [I} ycraHoBaeHW
$O3 ONpenenenHnM YTAOM APYT K IPYy-
ry. Ecin Mexny HHMH TNOMECTETL Ka-
paHaaLl, MOXHO VBitlIeTh MHOXeCTS0 Ka-
paBnaineit, Kak Obl PacnOAOMKCHHLIX 10
HYTC OKPYIKHOCTH.




Rgech ABa 3epKajia [MOCTABJACHH 1NOQ
HPAMBIM YTJIOM OpPYr K Apyry. Mu Bu-
ANM BOCEMb JIeXKaUIHX Ha CTOJAE SHU, H3
HHX CcbeJOGHHX, OXHAKO, TOJBKO [iBa,
OCTafbHHE — MX 3epPKa/JibHHE H306pa-
M EHHsI.

Ka 3epKaJja, yCTaHOBJIEHHHE MOJ, ONpeNeNeHHBIM YIJoM APYr K APYry.
Mexny 3epkasiaMH HaXOAHMTCH HECKOJIbKO KYCOYKOB HBETHOIO CTEKJa,
nepeMeIlMBAaIOILKUXCH NPH KaXKJIOM NOBOPOTe KaJieiHaocKona. 1o faet B
3€PKaJbHOM OTPaXKEHHH HEMPEPbIBHO MEeHSIOUIHHCH KpacHBHIN LIBETHOR
y30p.

H3BecTeH H Takoil Becesbiit aTTPaKLHOH, KOTOPHHK 4aCTO YCTPaHBaOT
Ha spMapkKax H HapoAaHbX ryiasiibax. HasbiBaercs oH «cam ouimn6Goks.
[ToceTvTe b BXOAHT B TaKo#l «caa» yepe3 Y3Kyl0 H MaJjo 3aMeTHYIO
NBepb ¥ OKa3LIBaeTCs B NMPOCTPAHCTBE, Tie CO BCEX CTOPOH €ro OKPy#Ka-
I0T NMOCTaBJIeHHBlEe NOJ CaMbiMH Pa3/HYHBLIMH yrjamu GoJIbLINe 3eDKaNa.

Haiiti BBIXOA M3 Takoro «cama» oyeHb TpyaHo. MHoro pas uyejobe-
KY KaXercs, YTO OH Halues HPaBHJBHBIH BBIXO[, — Nepefl HHM JI€XHT
NpsAMasi aJijiesi, HO KaXAblR pas, NbTasick BCTYNMHTb Ha Hee, OH yO0ex-
Ad4eTCH, YTO NbiTaeTCs BOATH B 3€PKaJio.
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3EPKAJIbHLIE U3O0OBPAYEHHUA, B HOTOPbIX
CTOPOHbLI HE NEPENYTAHbI

C nomouisio

ABYX 3epKaJ

MOKHO YBHAETDb

cBoe n3obparenue,

B KOTOPOM CTOPOHEI
CTPOro COOTBETCTBYIOT
OpHTRHAJY.

Cnpaea oT cT€HHOro 3epKaJjlia Mbl JIepXKHM PYYHOe 3epKaJic, C NOMOo-
IIBIO KOTOPOro H pacCMaTpHBaeM Hamie OTpaKeHHe B HAaCTEHHOM 3epKa-
Je. Ecan Tenepbh HeMHOro NOBepPHYTh PYYHOE 3€PKaJjio B CTOPOHY BHCH-
i1lero Ha CTeHe, TO MOXHO YBHIeTh HOBOE H300paeHHe, B KOTOPOM CTO-
poHu! yxe He GynyT mepenyrtaunl. Ecav Ml HOcHM npobGop caeBa, o6a
3epKaJbHHX CTpamenusi OyAyT ero HOCHTh TaKiKe ¢jieBa. 3aKpoeM Mbl
npaBbifi I'N133, H 062 H306paXKCHHS TOXKE 3aKPOIOT NPABHIH raas.

K TakuM 3epKaJbHeIM H300paXkeHHAM MHE He npHBHxid. Ecay no-
npoGoBath, rAAAS Ha OJOGHOE OTPaKEHHE B 3epKaJjie, CKaKeM, CaenaTh
ceGe npoGop, TO MEI NONaAeM cpasy B OYeHb TPYAHOE MoJioxKeHHe. Bpsaa
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M KTo-HHOYAb H3 Hac cMOXeT nposectd cebe npofop B TOM MecTe, Tae
ero BCer/Ja HOCHT, HECMOTPsl Ha TO YTO OH OyjeT BHEAeTh CBOe JIHLOC Ta-
KHM, KaKOe OHO €CTb B [I€HCTBUTEJIbLHOCTH.

[TpoHCXOmUT 3TO NMOTOMY, YTO MBI C JETCTBA NPHBHLIK/IH BHIETh H30-
GpakeHus1, Ilie JieBasi CTOPOHA CTAHOBHMTCS 1PaBoii M HaoGopot. Tak Mu
yOeAHJIHCH B TOM, HACKOJILKO GOJILILYIO POJib HIPAIOT NPH NOJIb30BAaHHH
3epKaJIOM OINLIT M NpPUBHUYKa.

COEPHUYHECHKHUE 3EPHANA

Hexotopbie 3epkaJjia, ciyxailie oOHKHOBEHHO AJisi OPUThS, HE MMe-
10T IVIOCKOH MOBEPXHOCTH, a cJlerka BorkyTH. Kaxnaoe Boruytoe 3epka-
JIO MOKHO PaccMaTpHBaTh Kak 4acTb cthepHyecKoil NOBEPXHOCTH, BHYT-
peHHsisi cTopoHa KoTOpoil nocepebpena. Ecim M npubausum k ceGe
aepkaJsiblie Ui OPHTbS, TO YBHAHM MPABHJbLHOE YBEJHYEHHOE H306pa-
»eHHe.

3epxanbue pnn GpHTLS AaeT NPABHALHOE YBelMueHHoe H30GpaxeHHe.



Enounoe ykpauenne —
GnecraAlMA miap —
AaeT yMeHbUIeHHoe

u3obpaxenne,
CMELIHO HCKaXalouiee
YepTH JnLa
CMOTpSILEro B Hero
YesIOBeKa.

Ho ectb 1t Takue 3epKana, KOTOpble HMEIOT BhITYKJYIO NOBEPXHOCTb.
Hx Takxe MOXKHO paccMaTpHBaTh KaK Kycok cdepnl, HO nocepebpeHHOH
CHApPYXH. DTH 3epKalia [aloT TakKe npaBHjibHOoe H300parkeHHe, HO
VMEHbLUEHHOe. .

Ha spmapkax n passiMyHOro poaa HapONHBIX TYJIIHBAIX YacTO YCT-
PaHBaIOTCs TaK Ha3blBaeMble KKOMHATH CMeXa». JTO TaKHe NOMEeLleHHHA,
CTeHH KOTOPLIX 3aBeriaHb G0JIbIUHM KOJIHYECTBOM 3€pKaJ, HMEIOLIHX
Pa3JIHYHYI0 (opMYy.

IJostomMy oTpa)kenme, nojiyuaemoe B HHX, NPHHHMAaeT TOXe Pas3jHY-
HYI0, O0bIYHO O4YeHb CMEIUHYIO, (hopMy.

B 3epkaJjiax, noBepXHOCTb KOTOPHX HMeeT POopMy HHJIHHAPA, npHYeM
ocb IMJHHAPA BepTHKaJibHa, Mbi BHAHM ce6fi BHTHHYTHIMH H OuY€Hb
\YABIMH.

Ecav ke ocb uMAuHApa ropH3oHTasAbHa, H300parkeHHe Kaikercs
HaM, Ha000pOT, OYEHBb TOJICTHIM, TOYTH KPYIJIbIM.
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Ha astoMoGuanx

H MOTOLHKIAX
TaKXKe HPHMEHAIOTCA
3epkana.

NPEAOMANEHHbLIA CBET

Ecau nocMoTperb Ha JIOXKY, ONYUIEHHYIO B CTaKaH ¢ BOJOH, KameT-

Cfl, YTO OHa nepeJioMJieHa nonoaaMm. Ha camom fene Huiero noao6Horo,
KOHeyHo, HeT. Jleao 3nech BOT B yeM. Jlyun cBeTa pacfpocTpaHsIKTCs
NpsAMosiMHefino. 3TO 3HaeT Ka)KAblf, KTO BHjeJ JyY CBeTa, NpoOGHBalo-
Wnficst yepes yaKyIO LIEJIb B TEMHYIO KOMHATY. [TBUTHHKHE, B 60AbLIOM KO-
JIHYeCTBe HocsIMECs B BO3AyXe, CTAHOBSITCS BHAHMELIMH B 3TOM Jyue,
Oaaropaps yeMy MBI H MOXKEM 3aMETHTb, YTO OH a6COJIOTHO MPAMOL.
Oria nyy cBeta najfaeTt Ha MOBEPXHOCTb BOAL, OH MNPEJOMJISIETCSH, 3
YK€ OYyTHBIUMCDH B TOJII{E BOABI, CHOBA MPOAOJIKAET CBUE IBHXEHHv
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npsaMoJsiHHelino. [Ipu Bhixone M3 TOJIUM BOAB! JIYY CBETA CHOBA MPEJIOM-
jsercs. JIyun cBeta, oTpaxieHHHIE OT HaxXOMsILEeNCs B BOj€E JIOXKKH, MpH
BHIXO/I€ H3 TOJILIH BOAH TaKxkKe NpesioMJsiioTcs. MH XKe BHAMM npeaMmer
Ha NPOJAOJIKEHHH MpHIIe/iliero HaM B raa3 Jy4ya ceta. OTcioga v BO3-
HHK&ET 3PHTEJIbHbIH 0OMaH.

Takoe e siBJIeHHe BO3HHK3eT H B TOM Cjyyae, KOTAA MH CMOTPHM
c¢OoKy Ha 1naJjky, KOco onyliieHHyio B Boay. Kaxercsi, 4To y NOBEpXHOCTH
BOJbI M1aJIKa MepesioMJleHa H HHJKHASA ee YacTh, TO €CTb HaXOUSIIasicH B
BOjie, KaK OYATO NPHNONHSITA.

Ha6aonas 3a nasiByweii B Boxe pbi6oil, Mbl NOABEPraeMcs TOMY Ke
3pHTeabHOMY OOMaHy. Pniba KaxeTcsi HaM Haxonsimieiics Gynxe K 1no-
BEPXHOCTH BOAHl, YEM 3TO €CTb Ha caMoM peJie. DakTHueckH prlib6a Bce-
raa niaeiBet riyGxe, YeM 3TO NpLACTaBseTcsl HabJjonaTedo.

Taxxe KaxyTcs O6JIHXKe K NOBEPXHOCTH BOJAB H HaXOASALHECS HA AHE
KaMeUIKH.

Ilpy BxoAe B XHAOKOCTL
¥ OpH BHIXOfE M3 Hee
JIy4 CBETa NpeoM.asercs.
INoaToMy N103KK3,
ONyLIEHHAR B CTAKaH,
KazKercs nepesoMiIensui
nocepenuHe




Boo6ue, riay6HHa BOfOEMa, ONpeneJIeHHAs HA rias, Bcerja oKasbl-
spaeTcd MeHblue, yeM Ha caMmoM nene. IlpoHcXoauT 3TO moToMmy, 4TO
paccTosiHHe JIO NpeAMeTa Mbl NPHBLIK/H OIEHHBATH MO HPSIMOMY Jy4y
cBeTa, KOTOPHI# MonmajfaeT B Halu raa3 ot 3toro npeamerta. [lostomy,
ecJ¥ HaM Ka¥XeTcsi, YTo rjiyOHHa pyubsi He GoJbiue 1,5 MeTpa, TO MBI He
JIOJDKHB! YAHBJATHCSA, KOTAA, BOAAA B HEro, He NOCTAHEM JHa.

[TonpoOyiite, Kynasch B BaHHe, ONYCTHTb PYKY B BOAY OIHMH pas3s
CTPOrO BEPTHKaJbHO, APYFrOH pa3 ropH3OHTAJIbHO H NOCMOTPHTE, KaK H3-
MEHHTCH €€ BHIAHMas popMa.

[MpenomyieHne cBeta HabJIOfaeTCs BCErja, KOrjaa Jiyd CBeTa mnepexo-
AHT M3 OAHOH NMPOo3payHoOél cpelbl B APYryio (HampHmeD, H3 BO3AyXa B
BOJlY MJIH Ha060poT). OHO 3aBHCHT OT Pa3JIHYHBIX OMTHYECKHX CBOHCTB
BelecTna.

CeeT pacnpocTpaHsieTcsl NpsIMOJiMHEeiHO TOJIBKO B cpelie, COCTOf-
e# #3 OLHOPOAHOIO BelleCTBaA.

Ha siBieHHH npesioMJjieHHs] CBeTa NpPH BXOJ€ B pasjiHUHbie HCKYCCT-
BEHHO OTHOJIMPOBAHHbBIE JIMH3bl H NMPHU3MbI H NIPH BbiXole H3 HHX OCHOBA-
Hbl TaKHe onTHYecKHe npubophi, KaK GHHOKJL 1 nof3opHas Tpy6a, Jayna,
OYKH, MHKpPOCKOI, OObEKTHBB (POTO- H KHHOANNapaTos.

OMNTUHECKUN BOKYC Y NHH3
U COEPUHECHKUX 3EPKAN

YBeJMUKHTENbHBIM CTEKJIOM Ha3bIBAeTCs JIHH3a, 06e CTOPOHBI KOTOPOH
BbiNyKJible. TakHe CTeKsa Ha3blBaKTCs ABOSIKOBBIMYKJABIMH HJIH coOOHpa-
TeJIbHbIMH JIHH3aMH. )

Korna na Hee najaer napasnsenbHblil My4YoK CBeTa, ABOSIKOBBINYKJIast
JIMH32 NpeJIOMJISieT ero TakuM o6pa3oM, uTo, BLIAA H3 JIMH3bI, OH COOH-
paercsi yxke B KOHHYeCKHi nyyok. BeplinHa 37oro KoHyca H Ha3biBaeTcCst
ONTHYECKHM (pOKYCOM JIHH3BHL. B pasbHefiiieM nJist KpaTkocThH Mbi GyaeM
4YaCToO ONYCKAaThb CNOBO «ONTHYECKUH» H rOBOPHTH NpPOCTO O (POKYCe JIHH-
3bl. YeM BoinyxJiee NCBEPXHOCTDb JIHH3bL, TeM OJIHKe K HEll HAXOHHTCA €e
¢okyc. Paccrosinne ot ¢okyca 10 JIHH3bl Ha3bBAeTCsi (OKVCHBIM pac-
CTOSIHHEM.

Coaneutibie ayun, KoTopbie cOGHPAIOTCS B QOKYCe JUH3bI, Pa3BUBAIOT
TaKYI0 BLICOKYIO TeMNepaTypy, YTO € €e NOMOolLLbI0 MOXKHO 6e3 Tpyaa 3a-
KeYb CMHYKY HJIH npoxeub OTBEpPCTHEe B OyMare Hau kaptoHe. MHoraa
GyMara MoxeT ma)e BCMBIXHYTD.

Ecan Mbl HaBegeM coGpannbie B poKyce Jyur Ha JucT Genofi GyMaru.
TO MOJIyYyrM MaJeHbKHI KPY>KOYex SPKOro, cJjensilero cpeta. 1ot Kpy-
XOK mpeacrasJifer CO0Oi He UTO HHOE, KAK CHJBLHO YMEHBILEHHOEC H30-
Opaxcenue connna.
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CeeroBrie AyuH,
coOpanrbie
YBEJHINTENbHEIM CTEKIOM
B OJHY TOYKY,

MOI'YT 331Keub CHUIKY.

Ecan Mel nonpo6yeM NOBTOPHTb NOAOGHBI ONBIT CHAYAJA C KPACHBIM
CBETOM, NIOTOM € CHHHM, TO Y0enumcs, uyto GOKyCHOe paccTosHue AJist CH-
HEro CBeTa MeHbille, YeM JJIsl KPacHoro. 1o 3HayHT, YTO CHHHIL cBeT npe-
JioMJisieTcs JIHH30H Oosiblue, YeM KPacHHH. )

BoruyTbie 3epkana, HanpuMep TakHe, KOTOpHE yrnoTpeGJsiOTCA AJe
OpHTLS, TakKe coOHPAIOT MapajiesibHO Nafaloiui Ha HUX NYYOK CBETA
B OIHY TOYKY. DTO 3HAUHT, YTO ¥ OHH HUMeloT CBO OKyC.

L

DENCTBUTENLHLIE M3OEPAMEHHUA

OnbiT, 0 KOTOpOM M cefigac paccKa)keM, HYXHO JedaTh B TeMHof
komuarte. I'opsiiylo ceeuy caexyer noCTaBHTb HA PacCTOSHHH MeTpa oT
cobupaTteabHoit JiHH3bL. F300pakeHne ropsiuteit cBeuH MosIBUTCH Ha Ge-
JIOM 3KpaHe (Hanpumep, AucTe OyMaru), KOTOPHIH HYXHO Jepxatb B
HECKOJIbKHX cauTuMerpax nosagu ctekna. Caerka mnepeaBHrasi JWH3Y
B33/l H Briepefl, MOXKHO JIeFKO HalTH TOUKY, B KOTOpOil n3oOpasxeHHe Oy-
aet HanboJiee YETKHM. .

INoao6HHM’ ke 06pa3oM MOKHO AHEM MNOJIYYHTh B KOMHATe OTpa-
JKeHHe OKHA M cTositiero nepex HMM faoMa. IIpH 3ToM HYXHO TOJIbKO
BHIOpATL Takoe BpeMs, KOrga KOMHaTta He GyJAeT CJHIIKOM SIPKO OcBe-
lieHa, NOTOMY 4TO H3OGHITOK cBeta 3a0beT W cAedaeT HeACHHM caaboe
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u3o6paxenne Ha OyMare. Jlyume Bcero 3TOT OnbIT yaaercsi B Cy:
MEepKax.

Taxue usoGpaxenuss GU3HKH Ha3bIBAIOT AEHCTBHTENLHEIMH H300pa-
JKEHHSIMH, B OTJIHYHE OT MHHMbIX H300parKeHHH, KOTOpble Mbl BHIHM.,
HanpHMep, B 3epKaJie, HO He MOXeM NOJYYHThL Ha 3KpaHe.

Tya3 sis/sieTcst ONTHYECKOR CHCTEMON € OXHOH BRIMYKJIOH JIHK30#. OHa
JaeT yMeHblleHHble TIepeBepHyThie H300paXKeHHs TeX NpeAMeToB, Ha KO-
TOpHie MBI CMOTPHUM. IDTH H300paXxKeHHs] NPOEKTHPYIOTCH Ha cCeTYaTylo
0060J104KY, NOKPHIBAIOILYI0 BHYTPEHHIOIO NOBEPXHOCTD rJ1a3HOro s16J0ka
M JIeXailylo NpoTHB 3payka. PasBeTBjieHHsi IJJa3HOrO HepBa, KOTOpHIE
B OrPOMHOM KOJIMYECTBE HAXOMSATCH B CETYATOM OGOJNOUKE, IEePERAIOT Blle-
yaTiieHHe OT H300paXKeHHs] MO3ry, H TaKHM o0pa3oM MbI NoJlydaeM BO3-
MOKHOCTb OCMBICJIEHHO BOCIIPHHHMATh OKpY2KalolllHe NpesMeTH.

YueHble noapo6HO H3YYH/AH 3TOT TIPOLECC BHAEHHS] Ha JKHBOTHBIX.
HanpuMep, KOr/ia2 y TOJIbKO YTO 32KOJIOTOro ObiKa BHIHYJIH IJ1a3 H Nocra-
BHJIH Ilepefl HUM CBeYy, TO, pa3pe3aB [rJa3 BAOJb, YBHJEJH Ha ero
3aJiHedl cTeHKe yMEeHbLIeHHoe flepeBepHyToe H300paxkeHHe CBEeYH.

Hawe 3peHne uMeeT oueHb HHTEpeCHOe CBOHCTBO: HaM Kamxercs, Oya-
TO MBI BUIHM BCe NpeAMETH PSAMO, TaK, KAK OHH H €CTb Ha CaMOM jeJe,

B TO BpeMsl KaK ceruaTKa Halllero rJjiaza BOCHPHHHMAaeT HX IepeBepHY-
Thie H300parXKeHus.

YBennuHTeNbHOE CTEKJO CO3AaeT Ha SKpaHe NEPeBePHYTOe, YMEeHbIUeHHOe
H3o0paeHne ropsieR ceeyd. Ecan NPHABHRYTH CTEKJO OJMXe K CBe-

Y€, TO Ha 9KpaHe MNOABHTCH NEpeBepHYTO’, HO HAa 3TOT pas YBEJHYEHHOE
ee usobpaxeHKe.



OauH yueHBI C MOMOULbIO OYEHb HHTEPECHOTO H HAaTASiAHOrO OfNbiTa
JI0Ka3aJ1, YTO CNOCOGHOCTh BHAETHL NMPEAMETHl B TOM BHIE, KaK OHH HaXo-
AATCSL BOKPYr Hac Ha CaMOM JeJie, OCHOBAHa TOJIbKO Ha OMNbiTe W MPH-
BblyKe. ITOT YYeHH#i CAeNal OYKH, KOTOpble B KOMOHHALHH € rJ1a3HbIM
XpPYCTAaJIHKOM JAaBajii Ha ceTtyaToil O0OJOuKEe IJia3a npsMoe H3oOpake-
HHe MpeaMeToB.

YueHbiii HOCHJ1 3TH OUKH He CHHMasi B TeueHHe BOCbMH CyTok. Kak
TOJILKO OH HX HajeJ, eMy NOKa3aJioCb, 4TO BCe mpeaMeThl BOKPYr Hero
BHE3aMHO CTAJH BBEPX HOTaMH».

B nepBbifi AeHbL YuY€HbIi HCNBITHIBAJ H3-3a 3TOT0 CHJbHEHIIHe He-
ynobctBa. Kaxaoe aBHiKeHHe, Ka)KAbIA 11ar, ABHXKeHHe PYKOH NPHBOLH-
JIH K cepHu omHboK. Jleslo He orpaHMuyHBaJIOCH TeM, UTO BCE TIpefIMETHI
OH BHAEJ BBepX Horamu. EcJin OH npoTsiruBaJl pyKy, 4ToOH B3SITh KaKO#i-
HHOYAb npeaMeT, KOTOPhIfl, KAK €My Ka3aJioCb, HAXOAHUJICS CMIPaBa OT He-
ro, €ro NnonbiTKa oka3sbiBajiach 6e3ycrneuiHof, NOTOMY 4To B A€HACTBHTEb-
HOCTH 3TOT npeaMet Obla cJieBa.

3peHHe H OCsi3aHHe — cTapas MNpPHBHIYKA H BHOBb MNpHOOGperaeMblil
ONBIT—HAaXOAHJIHCHL B Pa3HTEJNbHOM MPOTHBOPEUHH APYF C APYroM. Yye-
HOMY MPHULIOCh HAHOBO YYHTLCSI MPABHJIbHO BOCIIPHHHMAThL OKPYXKaI0-
utee. «[IpaBHyibHO» B f@HHOM cJlyuae O3Ha4aJjo TakK, YToObl BHAHMbIE
BrieyaTJIeHHsI He PACXOAHJHCh C TEMH, KaKHe OH MOJYyYad ¢ NOMOUbIO
OCSA3aHHA.

Tak npomosikanoch HecKosbko aHedi. Hakonen oH Kak Obl  «nepe-
YUHJICSI» H BOCCTAHOBHJI CrNOCOOHOCTL NPaBHJABHO OPHEHTHPOBATHLCH B
OKDYXKaloueM.

Korjia mno HcTeyeHHH BOCBMH CYTOK YYEHbiH CHSLJI 3TH OYKH, C HHUM
CHOBA CTaJIH NMPOHCXOAHThL TaKHE e OWHOKH, KaK H B Hayaje 3ITOro
cBoeo6pa3Horo onbita. O onsATh He Obl cnocobeH pacno3HatTh pacno-
JIOXKE€HHEe TpeAMeTOB B NMPOCTPAHCTBE BOKPYF cebs, Oblsl TaK »Ke HeyBe-
PEH M HETO4YeH B CBOHX ABHKEHHSX, H TOJILKO MO NPOIIEeCTBHH HEKOTOPO-
ro Bp€MEHH CO3HAHHE ero CyMeJio CHOBa NePecTPOHTbCH H OH NpHoGpes
Cf10COOHOCTH MPABHJBHO BOCNPHHHMATL OKPYIKAIOUIHE npeaMeThl.

C noMompio 3TOro MHTEPECHOrO, HO MYUYHTEJNBLHOrO ONbITa YYeHbIH
IOKa3saJ, YTO MPaBHJIBHOE BOCMPHSITHE YEJOBEKOM TOJOXKEHHS OKpY-
XaOIHMX NPeAMETOB OCHOBHIBAETCSI TOJIKO HA ONbiTe U MPHBBIYKeE.

OUATPATMA
B OBBLEKTHUBE MOTOANNAPATA

Ha Qotorpaduu nsobpaxen BLiCOKHH Kenesublit 3a60p, npHuem
TOJILKO GJIHXKAMILKE K 3PHTENIO €r0o KOMbs BBIUJIH yeTKHMH. DoTtorpa-
¢usi Gblia clieslaHa NMPH NOJTHOCTLIO OTKPbITOl AHadparMe.
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3T10T CHUMOK CAedaH
C paccTosHKA 4 M UpH
anadparme 2.8

Ara ¢ororpadun
uMeer ryOHHY Pe3KoCTH,
COOTBETCTBYIOINYIO

Ruadparme 22.

O6o3HayenHe «AHadparma 2,8» o3HadaeT, YTO MPH TAKOH YCTaHOBKe
nuadparmel ee auamerp cocrapisier 1/2.8 yacte POKYCHOro paccTosiHHS
oObektHBa. Ecin, nanpumep, ¢okycsoe paccrosinHe o6bektHBa 8 caH-
THMeTpoB, To AWadparMa 2,8 umeer fHAMETP HeNOJIHbIX 3 CaHTHMeTpa.
Ilpu nuadparme 1 ee 1uaMerp coctasut 2 cantuMerpa. [lpu nnadparme
8 nuamerp orBepcTHs paBHsieTcs Bcero 1 cantumerpy.

[ToutH BCce KOJAbH 3TOrO Ke €amoro 3abopa BHHAYT Ha CHHMKe
OuYeHb YeTKO, eCJiH MH GyneM gororpadHposath npu aHadparme 22. Tak
KaK npH Takol ycTaHoBKe AnadparMu ee orBepctHe 6yaer 3HauUHTEIbHO
y¥Ke, TO, eCTeCTBEHHO, BHYTPb KaMepbl 6y/leT TIPOHHKATL ropa3fio MeHb-
ue cera. Beaeicrsue 310ro Mbl AGIXKHBL CejdaTh 3HAYHTENbHO O6O/b-
UIYIO BHUIGPIKKY: BTOPOH CHHMOK cAeiaH C BhAepxKoit 1/25 cekyHabl.

Maneubkan nuadparma naet, Kaxk rosopsit ¢pororpads, GoabuIyio
FYOHHY pe3KOCTH. 31O OYE€Hb BAXKHOE OOCTOSTEALCTBO. TyT HYXKHO
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INMoasuxkuas anadparma,

BMOHTHPOBaHHas

B o0beKTHB doToannapara,

OCTaBAfieT OTKPHTHIM He(Oo:biloe OrpeperTve,
BeTIYHHY KOTOPOTO MOXHO H3MEHATS.
Yepes 310 OTBEpCTHe AydH CBeTa
HONAajaloT B KaMepy.

HMeTb B BHLY, 4TO CaMasi MaJjleHbKas anadparMa o6bekTHBa o003HauaeT-
cq uHcaom 36, a camas Gosbiuas (ayA HanOonee ynoTpeOHTEIbHBIX af-
napaTtoB) — u4HcJioM 2,8.

Kak MoxHO 6b1710 661 OOBACHHTL YBeJIHUeHe rNYOHHBl Pe3KOCTH NPH
yMeHbllieHHH otBepcTusi anadparmu? IlpuaBuaeM Kuury K raasy Ha
paccrosiHHe MeHblle 8 CaHTHMeTpoB — OYKBH pacClJIbIBYTCAl, H TeKCT
CTaHeT Hepa3bopuHBHIM.

A Teneph NOCT2BHM MeXJYy KHHIOH H rMa3oM MOYTOBYIO OTKPBITKY C
npokoJioToll B Helt 6yaaBKof Ablpoukoi. Ecnu MBI cTaHeM paccMaTpH-
BaTh TEKCT 4Yepe3 3TO MaJieHbKOoe OTBepcTHe, OYKBbl CHOBa MOKaXyTCs
HaM YETKHMH H fICBIMH, H Mbl JIerKO ero NpoyHTaeM.

Otyero 310 npousouinio? [leno B TOM, YTO B HAlIH rJla3a ORHOBpe-
MEHHO MOoNaJio CJAHIIKOM MHOro Jiyye#, oTpaxaeMblx OyKBaMH B pasHhie
CTOPOHBI, — MO3TOMY H3006paxKeHHsi OYKB CTaJH pacnbiBYatThiMH.

B MasieHbKOoe e oTBepCTHE, NpoAesaHHOe B OTKPBITKE, NPOXOAAT
TOJIBKO T€ JIYYH, KOTOpbie HAYT B I'ia3 MPSIMO OT OGYKBbH, a BCe OCTaJlb-
Hhle oTOpachiBalOTCS NOBEPXHOCTHLIO OTKPBITKH H TaKUM 06pa3oM BooO-
ule He nonagaiot B raa3. [1o3ToMy TekCT KaxeTCss HAM CHOBA YETKHM H
SICHBIM.

AnanornysbM 06pa3oM MOXHO OOBACHHTDL H TO, YTO YETKOCTDb npen-
MeTOB, H300parkeHHe KOTOPLIX Mbl NoJiyyaeM Ha ¢oTorpadun, yBeauuu-
BaeTCH MO Mepe TOro, Kak Mbl ymMeHbl1aeM anadparmy.

PASNOHEHUE NIYYA
B UBETHOM CNEKTP

Bo3sbmMeM noiocky Gedoff GymarH UIMPHHOH 1 caHTHMeTp M AJHHON
10 cauTHMETPOB M HaKJIeHM ee Ha JHCTOK uepHoit GyMaru — Takofl, B Ka-
Kyi0 3aBopayHBaloT Gororpaduyeckne naactuky. INosoxum 31y 6yma-
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fV H3 CTOJI ¥ BO3bMeM CTEKJAHHYIO NPH3MY TakK, YToOHl ee ANIHHHAA CTO-
poHa Oblna npHOAH3HTENBHO NapasienbHa 6esiofi nojiocke GyMarn.

Ecsin MBI Tenepb NOCMOTPHM Yepe3 NMpH3My Ha Hamy GyMaKky, oHa
Oyner Ka3aTbcsi HaM npunoxHAToi. KpoMe Toro, 6enasi nojocka 6ymaru
NpeBpaTHTCS B KPAaCHBYIO MOJIOCY, HIPaIOIlyl0 BCEMH LBETAMH panyru.
pannub Mexny OAHHM LBETOM H APYrHM HEYeTKH, LiBeTa He3aMeTHO
nepexoasT OAHH B APYro#.

Mbi MOXXEM pa3JiIYHThb CeMb OCHOBHBIX IBETOBHIX TPYI: KPacHYIO,
OP3HXKEeRYIO, XKeJITYI0, 3eJieHYIOo, roiybyio, CHHIOW H (HoJeTOBY10. JTa
Pa3HOUBETHAs M0JOCa Ha3biBaeTC CBETOBbLIM CMEKTPOM HJIH, TOuUHee,
CrnexkTpoM BHAMMOro cBera. KakHm o6pa3oM oH BO3HHKaeT?

Ilpuama pasnaraer Gesbifi CBeT HAa €ro COCTaBHBIE YAaCTH — JY4YH ce-
MH OCHOBRHBHIX LIBETOB. DTH UBETAa He3aMeTHhI Ha TeMHOM (OHe, HO OHH
XOpoiio BHAHE Ha 6eJioil noJjiocke OyMaru; no3TtoMy HaM KaXeTcCs, YTO
Genasi nonocka 6yMard npeBpaTuJiach B I{BETOBYIO FaMMy.

. [lpusma o6nanaer cBOACTBOM PasjienisiTh JY4YH pa3HHX LBeTOB Ona-
rojfiapsi TOMY, YTO OHH IO-pa3HOMY NPEJOMJASAIOTCA: OfHH OoJbllle, ApV-
rite Menblle. [loaToMy Jiyu cBeta, nponyuieHHLH yepe3s NpH3My, pasae-
ASETCS HA CBOM COCTABHBIE YAaCTH, H Mbl BHIIIM KaXXAYI0O H3 HHX OTAelb-
Ho. Ha Haulefi 6ymMa)kHofi NoJIocke KpPacHbIf LBET HAXOAHUTCH BHH3Y, a
¢uoaerosuiit HaBepxy. 11o3ToMy nosnocka ¢uoJieToBoro 1BeTa KaxeTcs
NPHNOAHATOH CHJIbHee BCero. Jto 3HAYHT, YT0o (PHOJIETOBHIH IBET Impe-
JoMasiercst 6ogblle, YeM KpacCHHBIil.

Bce Mbl xopollio 3HaeM paayry, KOTOpPYlo He pa3 HabGJoAanH nocJe
Aoxafa. Ho HeMHOrHM npHXOOHJIOCh 33a1yMBIBAaThCA Haj TeM, NMoyeMy He
KaX At 10XKAb Bbi3niBaeT HA nHebe paayry.

$SIBnenue pagyri BO3HHKAeT TOJBLKO TOI'[A, KOTJIa COJIHE HAXOAUTCSH
Mo34/iit HAC, a NneJieHa RoX s nepex HaMH. Pagyra npeacrasaser cobofi
B oOmHX 4epTax siBJieHHe, aHaJIOFTHYHOe TOMY, KOTOpOoe Mbl HabJIlOAAJIH B
npiame. TOJBKO B 3TOM cliyyae JIyy cseTa pa3naraercsi B 6eCYHCIeHHbIX
KaneJibKax-BOAbl, OTPaxaeTcsl OT HHX, H Bce 3T0 GeCcuHcJieHHoe KOJiH-
4eCTBO MeJibYaflLiHX CMEeKTPOB, HaKJaablBasACb APYr HA Apyra, naet pa-
oyry.
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Ecan cmotpers Ha xakofi-unGyns
npeaMeT yepe3 npnaMy, OyAeT rasarbCs,
YTO OH HAXOAMTCH Bhille, YeM

Ha camoM dene. Kpome Toro,

OH KaMKeTcsl OKpPYVHEHHBIM KPacHBBIM,
P3AYXHBIM OPEOJIOM.




CHUHUM Y HENTBIM JAIOT BENBIM

JiBa uBetTa, KOTOpbie MPH CMeLlieHHH AaloT Oediblit 1(BeT, Ha3bBaIOTCA
JOTOJHHTENbHBIMH. 3T0 Ha3BaHHE BO3HHMKJIO HMEHHO MOTOMY, YTO OHH,
NOMONHAA APYr Apyra, naior Oenbili uBeT. TakHMH AOMONAHHTENBHBIMH
uBeTaMH ABJASIOTCA, HANPHMepP, CHHHH W XKeNTH#, KpacHb#l ¥ 3eJeHLUIf,
opaH¥eBLi H GHONETOBLIA.

Kak Mbl yx<e 3HaeM, Genbili 1BeT npenacrasiser co6oii cMech pas3Jiiny-
HbLIX LBeTOB. Ecyi MBl 13 Gesioro Beta 3a6epeM ero CHHIOK COCTaBASIO-
VIO 4acTb, OCTaBLIHECH L{BETa B CyMMe NaNyT HaM XKeJTHi UBeT. DTIM
OOBACHAETCS, YTO YHCTHIH CHHHA U YHCTHIH KeATHH 1BEeTa BMecTe TaK-
xe pawort 6eguiil uBer. COOTBETCTBEHHO KPACHHH H 3€JieHblil LIBeTa B CyM-
Me paior Geantit. [1pouts Ha3BaHue 3TOM raaBb, HeEKOTOpble YHTATENH
6biJIH, HaBepPHO, OY€Hb YAUBJIEHbl, MOTOMY YTO H3 CBOEro ONnhiTa 3HAIOT,

Ha nocraBieRHufi BepTH-
KalbHO KYCOK UEpHOro
KapTOHa HEHOCATCA  OBa
KpYXKa OBHRaKOBOrG pas-
Mepa: ORMH — XKeAThill
(G), apyrofi — cunnii (B).
0O6a KpyXKa 0/iKHH OHTh
xopoiuo ocselteHH. I'lepen
KaXKIsM KpPYXKOM yKpern-
leTcss ¢ NOMOMIBIO Miac-
THJIHHA KYCOYEK CTeK/Ia Ta-
KHM 00pa3oM, 9100H ¢ Ha-
npaBjieHus A BuzieH Oba
COOTBETCTBYIOWIHA KPYXKOK. Ec/iil NpaBHJILHO YCTAHOBHTL O0Ge NJIACTHHKM, MOXHO JO-
CTHTHYTb TOrO, YTC 00a KpyiKKa kKak GW nepekpoloT Apyr apyra. B sroM cayuae cio-
KeHHe XKEeNTOro H CHHero lserop gact HaM Oesniii nBer (B TOM ciydyae, ecjiH OulmH
B2fITH UKHCTHe LBeTa). B NpoTuBHOM cayvae KpyWoK 6ylneT Ka3aTbCH CEPOBAaTHM.
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YTO, CMEIIHBASA CHHIOIO H XKeJTYI0 KPacky, Mbl NOJIyYUM 3€JIeHYlO, a HH-
KakK He 6eayio. Ho B 37OM-TO H COCTOHT OTJHYHE KPACOK OT HBETHHIX JIy-
yeii: NPH CMeLIeHHH CHHEH H XKeJITOH KPaCKH NoJlyyaeTcs 3eJieHasi, a NpH
CMELUEHHH CHHHX H XeNTHIX JydeH noayuaercs Gennlii jayu.

Cekpet 31€Cb B TOM, YTO Mejbyaiiliiiie YacTHIB CHHEro NopoiukKa, H3
KOTOLBIX COCTOHT KpacKa, NOrJOUIAI0T H3 NafalolmiHX Ha HHX Jyued
pas3jInYHLIX LBETOB BCE JiyYH, KpOMe CHHHX H HEKOTOPOro KOJHYeCTBa
zesienblX. OTOpacHBAIOT OHHM TOJIBKO CHHHE H HEMHOrO 3eJIeHHhX Jyuyefi.

YacTHub! xeaTolt KpaCKM MOIJIOLIAIOT BCE UBETA, KPOME XKEJTOro H
HEKOTOPOro KoJiHyecTBa 3esieHoro. Korna cHHue H XeaTble yacTHUH Oy-
IYT CMEIIAHHB, CMeCh CTAHET NOrJIoWAaTh BCe IBeTa, KPoMe 3€JIeHOro, T0o-
3TOMY OHa W 6GyHAeT Ka3athCA HaM 3€JIeHOro lBeTa.

LBETHOM KPYI

Ecny Ha KpyXOK, BupesaHHLil U3 Gesioro Kap-
TOHA, HAHECTH KpacKy, Kak 3T0 IOKa3aHO Ha
PHCYHKE, a NOTOM, NPOACB Yyepe3 LEeHTp Kpyra
GysiaBKY, HayaTh cro OHCTpo BpaiiaTh, 70 OT-
JebHBE BETa MCYE3HYT, H MBI YBHAHM CILiOUI-
HO# cephifi KpYT.

C noMouibio pasjnYHBIX NPOCTHIX MeTOAOB (DPH3HK MOXKeT CMellaThb
BCE 1BETAa PafyrH, KOTOPble OH NOJYYHJ C MOMOIUbIO NPH3IMBI, H ONATH
NOJY4YHTb Oesiblii CBeT.

[Iponenaem npoctoif ONLIT, KOTOPHIH NOKAaXeT, YTO CAOXKEHHe KPacoK
CEMH OCHOBHBIX LUBeTOB paayrd Aaer GeJiblil nser. HyKHO TOJBKO HMeTE
B BHIY, YTO NOCKOJILKY NPHMEHsieMble HaMH KPaCcKH He JaioT abcoJIIoTHO
TOYHBIX TOHOB PaJYyrH, TO WU TIONYUYEHHbIE HAMH LBET HX CMECH TOXe
6ynet He yHcTO 6GebIM, a CKOpee CepOBaThiM,

B nannoM cayyae LBeTa COJBIOTCA OAHH ¢ APYrHM Onarogaps Heko-
TOPLIM 0cOGenHOCTAM Hamero 3peHnsl. Oco6eHHOCTb 3Ta COCTOHT B TOM,
YTO FJ1a3 NpHOAH3HTENIBHO 'fio NOJII0 CEKYHAD! ellle «BHAUT® TO, YTO YXKe
HCYe3/10. TIOITOMY €CJH Mbl BbIpeXXeM M3 KapToHa Kpyr, pasrpaduM H
PUCKPACHM €ro TaK, KaK 3TO MOKa3aHO Ha PHCYHKE, TO, 3aCTaBHB €ro
ObicTpo BpalllaThCs, NMOJIYYHM 3pHTEJbHOE BredatieHHe or ObICTpO cJe-
RYIOLHX APYT 32 /IPYroM 1{BETOB, KOTOPHeE B HalleéM CO3HAHHH COJIbIOTCH
B OflHH. JtoT uBeT OyAer GesibiM.
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MCHYCCTBEHHBLIE AUDDPAKLNHOHHDLIE

PELWETHKH

Ecau cMorpets

Ha MJaMs CBeul

. yepe3 TOHKYO
CTeKNAHHYTO TUIACTHHKY,
Ha KOTOpYX) HAHECeH
TOHKHHA CAGil
MA3YHOBHIX CHOP,

HaM GyJer Ka3laTocs,
9TC RIaMsi OKPYIKEHO
KPacHBLIM PafykHHM
OpeQJIoM.

Bo3bMeM Kycouek cTekaia, Jyuille Bcero crapyrwo ¢ororpadHuecKyio
IJIaCTHHKY, H CMaxKeM ee TOHKHM CJloeM Kakoro-HHOyab kpema. Tenepnb
HacbinjeM HeMHOrO Cnop mjayHa Ha 6yMary H HOJOXHM Ha HEroO CBepXy
CTEKJO TaKHM 06pa3oM, utoObl CMa3aHHasi KpeMOM CTOPOHA ero Oblia
obpauiena K nopouiky. [logHaB cTeKO K clierka BCTPAXHYB ero, y6eanum-
Cs1 B TOM, YTO NO BCEil €ro NOBepXHOCTH K HEMY IPHJIHII POBHLIR H TOH-

KH# CJIoH cnop.

[Ipr6an3uM cTekNo K riia3aM K B3rJASHEM CKBO3b HErO Ha rOpPsiLLYIo
cBeuy. Mbl yBHAHM ni1ams cBeYyH, OKPYXXEHHOE TPEMSt KPACHBHIMH TY-
MaHHBIMH KOJIbILaMH, HMEIOLUHMH panyXHylo KaiMy. Kpacuwbifi user 6y-
JleT HaXONHTHCSA B KaXK/I0M KOJiblle CHapyXH, CHHHII — BHYTpH. [luamerp
KoJiel; Gyner TeM 6oJiblile, yeM JaJibllie Mbl 6yfeM HaXOAHTHCH OT HCTOY-

HHKa CB€Ta.

86



TlpuMepHO TakuM e 06pa3oM B TYMaHHYIO NOrofly BO3HHKAIOT KpY-
rd BOKPYT YJHUYHHIX ¢OHapell H XeJIe3HOAOPOXKHBIX CHFHANBHBIX JIaMIIL.
ITpH B3rsisiie CKBO3b cJIEFKa 3aMep3iliee CTEKJIO BHTPHHBI MOXHO Ha6/o0-
nathb nopobHoe ke fiBJIEeHHe.

B sicHbie Beuepa Takue CBeTOBble KPYrH MOXKHO HabJogath BOKPYC
Jlynbl. OHH BO3HHKAIOT TOJIBKO TOT/3, KOTia HaXoAfAluHAcA B BO3ayXe
ra3oo6pa3Hbifi BOASIHON Map.CrylaeTcs B KaneJjbKy NPHMEPHO OAHHAKO-
BOTO pa3mepa.

OcHoBHOe B 3TOM SIBJIEHHH TO, YTO NONaAalolHi B Halll rza3 JIyd cBe-
Ta MPOXOAUT CKBO3b TOHYAMIIYIO pPelleTKY, COCTORILYIO H3 MeJbYaHdiiHX
otBepcTHi. Takofi pemieTKo# CHAYKHJAH HaM B OJHOM CJiyyde CHOpH
layHa, B JpyroM — BOAsiHbie KaneJibkH. B 3Toit pelietke JyyH cBera
OTKJIOHSIIOTCS, TO €CThb MEHAIOT CBO€ NpAMOJIHHeRHOe HanpaBaeHHe. ITO
siBJieHHe Ha3niBaeTcs nud¢pakuyeit, a pewerka nud¢pakuvonHon. baa-
rojiapsi 3TOMy fIBJICHH1O B Halll 17133 ONAAaloT He TOJIbKO JY4H, HAYLIHe
NPsIMO OT HCTOYHHKA CBeTa, HO H 4acTb TaKHX OTKJOHeHHbIX Jiyueit. Kpo-
M€ TOTO, 3TH OTKJIOHeHHble Jiy4yH pasJ/iaralorcss Ha COCTaBJsioliHe HX
LBETHHIE JIYYH, KOTOPHE Mbl MBICJIEHHO HNMPORO/IKAeM NPAMOJHHERHO B
o6paTHoM HanpaBJ/ieHHH, CO3iaBasi TakKMM 06pa3oM 3p¢eKT IBeTHhIX
KPYTOB.

LiBeTHO#t Opéon siIBNRETCA NO3TOMY He YHCTO CBETOBBIM SIBJIEHHEM,
KOTOpoe HefCTBHTEALHO OKpyxKaer JIyHy, HO TakHe KPYrH BO3HHKAIOT B
HAILUKX rJ1a3ax H3-3a TOro, YTo NMPHXOAsiLIHE B HHUX JIyuH cBeTa npejaBa-
PHTENIbHO H3rHO210TCs MEXAY MeJibYaiIHMH KanejibKaMH BOJbL.

NbiMMHKK B CONHEYHHOM NYYE

B3rsifiHys Ha Jiyy cBeTa, NMPOHHM3BLIBAIOWMA KOMHATY B COJIHEYHBIA
neHb, Mbl yOeHMMCA, YTO BO3AYX, KOTOPbIM Mbl ABILHM, COAEPIKHT Or-
POMHOE KOJIMYEeCTBO MeJibYafilliuX NblJIHHOK. B SIPKOM CONHeuHOM cBere,
NPOHHKAIOLIEM B KOMHATY, MOIKHO NPOCNEANTb 32 NBHKEHHEM KaXJoH
OTAENbHOM MBIIHHKH. STH NBIJIHHKA HACTOJILKO MaJbl H JerkH, YTo OHH
MPaKTHYECKH COBCEM He MajaloT BHH3, a TEMJIOBOE IBHIKEHHE BO3[lyXa H
pa3fiHuHble BO3[YLIHLIE MOTOKH NMOANEPHKHBAIOT HX, KaK roBopAT QU3H-
KH, BO B3BEILEHHOM COCTOSIHHH. ‘

Baaropaps ToMy, 4T0 Ka)KAaas NMbIAHHKA B OTAEJbHOCTH OYeHb MaAa,
Mbt HX 6oJgibliell YyacThio He 3aMeuyaeM. OHH CTAHOBATCA BHAHMBI TOJbBKO
B SIPKOM COJIHEYHOM cBeTe H Ha GoJsiee TeMHOM doHe.

OnHaxo 3TO COBEpLIEHHO HE ABJIAETCA CJIeACTBHEM TOrO, YTO Kanas
NbIIMHKA, OyAyuH CHJBHO OCBeileHa, feJiaeTca BuauMoii. [lJs 3toro nbl-
JIMHKH CJIMLIKOM MaJbi. Mbl HayHHaeM HX BHAeTb OJsiarojpapsi TOMYy OT-
KJIOHEHHIO Jiyya, KOTOpOoe BO3HHKA3eT, KOria CBET NMPOXOAHT Yepe3 TOH-
yaiiylo peuieTky. D11 MeJibuaiilliie TBepible YacTHLb-NLIJIHHKH Hrpa-
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JOT POJib PelIeTKH JJIsi CBETA TaK e, KaK M MeJibyakiluke OTBEPCTHS Ka-
KOfi-HHOYAb TOHKOH TKaHH HJIH HaCTHIH Noponika.

Ecnp MB DOCMOTPHM 4epe3 NTHYbE fepo Ha KaKoH-HHOYAb HCTOYHHK
CBETa, OHO NOKaxeTcst HAaM pacKPalieHHHIM BO BCE L(BE€TA PAAyrH H ro-
pa310 GoJbLIKM 1O pa3Mepy, YeM eCTh B JEeHCTBUTEJILHOCTH.

ITprMepHO TO Ke NPOHCXOAHT H ¢ NBlIMHKaMH. Besneactsue Toro, uto
JIy4 CBeTa, MPOXOAS MEXAY HHMH, OTKJIOHSIETCS,, Mbl BUIHM HX ropasno
GOABIIMMH, YeM OHH eCTb Ha caMoMm Jesie. Tospko Gsarogaps yBeJH-
yuBalouiell CNocCOOHOCTH CBeTa NBIAMHKH IONagaior B o06JacTh BHAH-
MOro. .

ITo siBJIeHHe HaXoAHuT cefe LKUPOKUEe NMPHMEHEHHE B HaYYHLIX HCCJe-
JOBaHHfX, HANPHMEDP B YyJbTpaMHKpockone. B 3TtoM npubope noBepx-
HOCTb H3y4aeMoro fnpeaMeTa ocBeuaeTcst cOOKY CHIbHBEIM MYYKOM CBETa,
H HaXOjAfILHecHd Ha Hell YAaCTHIlbl, KOTOPbIE HAaCTOJABKO MaJibl, YTO HHKA-
Koii ONnTHYECKH# MHKPOCKON He Mor Obl cIeslaThb MX BHIAHMBIMH, CTaHO-
BATCA Pa3/JMYHME! AJISl HAHIEro ryasa. JTo NPOHCXOAHT BCJEACTBHE TOrO
7€ OTKJIOHEHH# Jiyua cBeTa, Kotopoe naet 60koBoe ocBenieHHe. Koney-
HO, MPH 3TOM HeJb3sl PAcCMOTPeTh OTAeJIbHBIE JeTajJH 3THX MeJbuai-
LUMX YacCTil, HO fBJIeHHe OTKJOHEHHS CBeTa NOKa3nBaeT HabJjozaTte
J110, 4TO CAMH 3TH YaCTHLLI HAXOASATCH B NOJie €ro 3peHHs.

Codneuntlii Jiyu CTaHOBHTCA BHAEH B NoMemieHHH GJjarofapsi TOMY, 4TO
B BO3flyxe HAXOAHTCS GecuHC/ieHHOe KOJIHYECTBO MeJbYalUuX NLIJIHHOK.



CBET NMOC CBET
LAET TEMHOTY

Ecnk cMoTpeTh Yepes TOHKYIO IUeb Ha KakoR-HHOYAL
HCTOYHHK CBETa, TO B SIPKO OCBEIEHHOM LIE/IH CTaHYT 32a-
METHH TemHhie NuHHH. OHH BO3HHKAIOT OTTOrO, 4TO B
3TOM MECTe HAKNaiLBAIOLIHECH CBETOBHE BOJHH B3aHM-
HO racsit Apyr Apyra.

BoabMeM JaHcT nHcueit GyMaru ¥ caesiaeM B HeM NMEpPOUYHHHBIM HOMKOM
paspes pauHo# 2—3 canrumerpa. [TonpnuMem sMctok 6yMaru Tak, 4ToOn
pa3pe3 HaXoAMJICA Nepe] NpaBbIM rJIa30M Ha PAacCTOAHMH 15 caHTHMeT-
poB OT Hero. JleBblfi rf1a3 fKoJi)KeH GLITbL NPH 3TOM 3aKPHIT.

Ecaun Mbl Tenephb B3risiHeM CKBO3b 3Ty Npope3b Ha sIpKOe JHEeBHOe
He6o HJIH Ha ropsililylo MaTOBYIO 3JIEKTPHUYECKYIO JIaMIIOUKY, TO YBHIHM
B APKO OCBELEHHOH Npope3H LeJbifl psif TEMRBIX JIHHHMA.

OTuero 370 npoucxoaut? INpu MPOXOoXKAEHUH TOHKOTO Jyya CBCTa ye-
pe3 Y3KYIO 1eJib YacTh ero 6yner GoJibilie WM MeHbille OTKJIOHATLCA B
CTOPOHE! OT MPSAMOrO MYTH.

[Tpofins wensb, cBeTOBOI Jyu pa3jensieTcss H HauHHaeT BOJHOOOpa3-
HO pacnpoCTPaHATLCS B pa3Hble CTOPOHHL. Tam, rjae ceeToBbie BOJIHL Ha-
KJIaabBaIOTCA APYr Ha APYra, ¥ BO3HHKAIOT TEMHLIE MOJIOCH.

3TO BO3MOXKHO TOJIbKO NOTOMY, YTO CBET PaclpOCTPAHSeTCH BOJHO-
obpa3sHo.

31O fABJIEHHE MOXKHO TaKxXe XOpoiuo Ha6JioaTh NpH B3aHMHOM Ha-
JIOXXEHHH BOASIHBIX BOJIH. EciH noBepXHOCTh Kakoro-HHOyAb npynaa npu-
BOJAAT B Kosie6aHHe OAHOBPEMEHHO JiBé Pa3Hbie€ BOJIHE, BOJHB 3TH HayH-
HAIOT HaKJaAblBaTbCA APYr Ha Apyra. .

Ecnn B oiHOM KaKOM-TO Me€cTe BCTPEYaloTCs OTHOBPEMEHHO rpeﬁeub
OIHOH W BNaJIHHA APYrofi BOJHLI, OHH B3aHWMHO racsitT ApYr Apyra, H Bo.I-
Ha 31ech Hcye3aeT Boobule. IToBepXHOCTh BOAH OCTaeTCs B NOKOE, XOTH
B NeACTBHTEIbHOCTH OHAa OXBaueHa B 3TOT MOMEHT ABYMS BHAaMH BO.-
HOBOT'O JIBH}KEHHS.

AnanornusbiM 06pa3zoM MOXKHO OOBACHHTh BO3HHKHOBEHHE TEMHBIX
noJioc Ha cBeTJioil npope3d. B 3THX MecTax rocnoacTByer TEMHOTA, No-
TOMY 4TO rpeGeHb OfHOH CBETOBOH BOJIHB TacCHTCS BHAAMHOM [pYyroh
CE€TOBOIi BOJIHBIL.

QHU3HKH HA3LIBAIOT TAKHE NOJOCH TNOJOCAaMH HHTep(dhepeHLHH.
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BOALLUEBHARA LUENb

Ec/in cMOTpeTh Ba 5T0T KpecT- Wepe3 y3Kylo
BEPTHKaJILHYIO lnenb, 6yfler Ka3aThCs, 4TO Bep-
THKaZIbHaA NOJIOCKa KpecTa Heuesna.:

BosbMeM TOT 3Ke AHCTOK OyMard M, epxa ero Tak, 4ToOul npopesb
6hiia BEpPTHKaJbHA, MOAHECEM KaK MOXHO OaMXe K NPaBOMY rJjasy, a
JAeBbifl NPH 3TOM 33aKpoeM.

Ecan MH Tenepb CKBO3b 3TY npope3b OyneM pacCMaTpHBAaTh YepHbIf
KpecT, n3o0paeHHHl Ha PHCYHKe, Jiepxka ero Ha paccrosHuu 30 can-
THMETPOB OT IJ1a33, TO €rc BePTHKaJIbHasl TIOJOCKA HEOXKHIAHHO HCYes-
HET U Mbl OyieM BHAETb Of[HY TOJIbKO POPH3OHTaJbHYW0 nodiocy. [lpn
3TOM HYXHO HMeTb B BHAY, YTO KpecT HOJKeH OHTb XOPOLIO OCBelieH
COJIHEYHBIM HJIH MCKYCCTBEHHHIM CBETOM.

3TOT ONBIT TOXE OCHOBBLIBAETCS HA fIBJIEHHH OTKJIOHEHHs CBeTa B
y3ko#i mesu. Jlyuu cBera, uaymme B rias OT BepTHKaJbHOH JIMHHH Kpe-
CTa, OTKJOHAIOTCH H CMEWHBAIOTCH C JyuaMH, OTpaxeHHbIMH Gesiolt Gy-
Mmaroii. [loaToMy rnas ne nonyuaer H3o6parKeHHsi uepPHOH JIHHHH — OHO
caHBaercd ¢ GenbiM 6yMaXKHBIM (HOHOM.

PECHHMLIbI KAH PELUETHA,
OTHNIOHRIOLLIAR CBET

Lleswit psia enviToB yGein Hac B TOM, YTO CBeT, MPOXOAAIMA yepes
Y3KYKO LieJib, MaJIECHbKOE OTBEepPCTHE HJIM BOJIb Kpasi MaJleHbKOM NbUJIHH-
KH, OTKJOHsIeTcH. OcoleHHO OTYET/IMBO H KpacHBO OLIBA€T siBJIEHHE OT-
KJIOHEHHSl CB€Ta B TeX CJiyyasX,.Korga Ha ero MyTH OJIHOBPEMEHHO
HaXOAHTCA 3HAUHTEJIbHOE KOJHYECTBO MEJIbUAAIIHX OTBEPCTHH MJIH Ka-
KHX-HHOYJIb MEJIKHX YacCTHLL.

fIBnenne oTkNOHEHMS cBeTa MOXHO HabnOIaTL H TOTAA, KOrha pe-
weTKa GylleT coCTOATL U3 TOHKHX BOJNIOCKOB. B Haiem pacnopsiXeHHH
€CTb TaKOH Psii TOHKHX BOJIOCKOB, PACNONIOKEHHHX NapajuieIbHO NPYr
Apyry Ha NPHOJIH3HTENIbHO ONIMHAKOBOM PACCTOSIHHM OfMH OT ApPYroro.
370 pecnuubl. Tak kak oHH Bcerna HaXoAATCH BO3Je I1a3a, HabmonaTh
C HX TIOMOIILIO OTKJOHEHHe CBeTa 0COBeHHO YAOGHO.

BosbMeM KycoueK TOHKOro KapTOHa HJIH TMOYTOBYIO OTKPHITKY H Bhi-
peX<eM B HHMX OCTPHIM HOXOM Y3KY'O II€Jib HHPHHOR 2 MHJIIHMeTpa H

90



Ecan

TIONY3aKPLITHM TJ1330M
€MOTpPETh

Ha SIPKO

OCBEIUEHNHYIO INeb,
MOMKRO YBHLETDb
BOKpYT Hee

panyXsuii opeoa.

AJAMHOR 2 caHTHMeTpa. 3aKpHB AEBHH I'ya3, NOAHECEM BHITAHYTOH mpa-
BOH PYKOH 3Ty OTKPHITKY HENOCPEACTBEHHO K ropsitiesi MaToBoi Jsiamie.
IlpaBbiM ry1asom B3rsisiHEM Ha fIPKO OcCBeWeHHYIO npope3b. Ilpn 3sTOM
HYXHO CMOTPETb NOJIYy3aKPHB rJia3 TaK, YTOOH PeCHHU NPHKPHBAJIH
3payoK Kak 6B TOHKHM YacTOKOJAOM. Ml yBHIHM crnpaBa H cJjeBa OT
OCBeILlleHHOH NMpOpe3H Mo TPH LPYrHe NMpopesH, Kak Obl o0BeleHHbe pa-
AyxHo# Kaiimofi. Kaxkgas H3 3THX nonoc 6yer CHapy»KH KpacHo#, a
BHYTPH CHHeMl, NOTOMY 4YTO KpaCHble COCTaBJISIIOLHe JiyuH 6esnoro cBera
npu gudpakuHn Oosbliie OTKJOHAIOTCH, YeM CHHHe JayuH. Mexay
KPacHHM H CHHHM KPasiMH BHJHBI XKeJITHE H 3eJieHbie NOJIOCKH.

PecHuun urpaior 3zech [oJib OTRJOHsOUeH aHGdpakiHOHHONH pe-
IHETKH. JTa penieTxa OTKJOHSET JIyYH CBeTa H pasjaraer Ha COCTaBJif-
joillie HX IBeTHbie JyuyH. Pa3noxeHHHH Takum o0paszoMm Ha CBOH CO-
CTaBHBle YaCTH CBeT Ha3hBaerca AH(GPaKIHOHHBIM chnekTpoM. B Haienm
OMNHTE MH BHAEJH CIIPaBa H CJieBa OT npope3H 1o TpH grdpPpaKuHOHHLIX
CHeKTpa.

H{HBLIE'* KAPTUHHKH

“

31a ManeHbKas HIpa sirjJsiercss ofHOM M3 npeainecTeeHHul kuHo. Ha
JHcTouKax 6JIOKHOTA HAPHCYEM NOCAECAOBAaTeAbHO pAjl (PHrypoOK, HanpH-
Mep GeryHa c scradeTrHoit nanoyko# B pyke. Ha nepsoM pHcyHke HOra



Tak, ¢ noMoHiblo GJIOKHOTA,
MOXHe C/lenaTh
COOCTBeHHOE

MaJIEHLKOE KMHO.

Yy Hero BHITAHYTA Biiepell, a Ha KaXkIOM TOCJeAYIOLIeM YXXe HeMHOro
omnyileHa, MpHYeM yeM AaJjbiie, TeM GoJiblile.

Taknm 06pa3oM oAHO ABHIKEHHe OyAeT Pa3jioKeHO Ha PSR OTAeJb-
HBIX KapTuHOK. Ecaim GbICTPO nepeKHABIBaTL OHY CTPaHHILy 3a APYrow
TaK, KaK 3TO MNOKa3aHO Ha PHCYHKE, NOJYYHTCS BleYaTJieHHe eqHHOro
nsrxenus. Hama kapTHHKa Kak 6Bl OXHBeT.

KuHO noctpoeno npuMepHo Ha ToM ke npHHuUHNe. Korma Jeunty
KPYTAT C OCTAaTOYHOH CKOPOCTBIO, Habsofnarens COBEPLIEHHO HE 3aMe-
4aeT, YTO OH BHIOHT PAA NMOCJEAOBATCALHO CMEHSIIOIMX APVr ApYyra He-
NOJIBHIKHBIX KaPTHHOK.

3neckL HCTOJIB3YeTCsi OflHA HHTepeCHast 0COOEHHOCTDb 3peHHs, O KOTO-
pOH MBI yXke BCKOJIb3b YIIOMHHAJIM: €CJIH ABAa Pa3JHYHbIX CBETOBBIX OILY-
IEHHS MPHXOASAT B HAWl F1a3 AOCTATOYHO OLICTPO OHO 32 APYTHM, TO
Mbl BOCMIPHHHM3eM HX KakK ofiHo ofuiee BnieuatjieHHe. JTO TaK Ha3biBae-
Mbiii KHHeMaTorpaduuecknit 3 dekt. OH-TO H HCIOABL3YETCHA B KHHO.

IBanunate ueTbipe pa3a B CEKyHAY CMEHSIIOTCSI BOCIIPOM3BOAAMMbBIE Ha
3KPpaHe KapTHHHI, KOTOpble OJlarofaps TaKOH 4acToTe nepeMeHbl He BOC-
NPpHHHUMAIOTCH HAUIHM CO3HAHHEM KaK Pl OTAEJbHBIX HENOABHIKHBIX
KapTHH, & KaXKyTCsl OHOH KapTHHOH € JABHXVILHMHCA 3j1€MEHTaMH.

[TpocTodt onbit oYens HarAsAHO NPOHANIOCTPHPYeT 3TOT 9dideKr.
Ecsin MBI B TeMHOTe GyaeM GHICTPO KPYTHTb PYKOIl, iepika B Hell KaKO#i-
RUOY/Ib CBeTALMACH npeaMer, Oyner Ka3aTbCsl, YTO BpauUlaeTcsl CBeTHd-
miicst kpyr. [lporcxoant sto notoMy, 4TO Mbl BOCNpHHHMAaEM KaK efM-
HYI0 KaPTHHY LebIH paa H306pakennil CBeTsLIECA TOYKH B Pa3HbIX Me-
CTax ee KPyroBoro nyTH.
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B kHHO HHOra nNpHMeHsleTCsl NpKeM, HasHBaeMbll 3aMelJeHHOH
CbeMKo#. Mbl BHANM, HanpHMep, BCajHHKa, KOTOPHIi HeecTeCTBEHHO
Me[JIEHHO, KaK BeJM4yaBasi NTHIla, NPONJLIBaeT Ha CBoefi JoWIafH Haj,
NpensiTCTBHEM.

Takasi cbeMKa npHMeHsieTcs Gosibiueft 4acThbiO JUIS H3YUEHHsl JeTa-
JieHl KaKoro-HHGYIb ABHIKeHHS, NPOMCXOAALIEro B JeACTBHTEJBHOCTH
oyeHb 6bicTpo. Korna npousBoguTca Takas ChbeMKa, CHUMalomuit anmna-
paT nesaet B CeKYHAY ABeCTH COPOK KajApOB, KOTOpHE 3aTeM JAEMOH-
CTPHPYIOTCS B KHHO B TeyeHHe 10 cekyH.

" O6paTHHIM NOPSIAKOM paGoTaeT «YCKOPHTEAb BpeMeHH». 3jech am-
napar geJiaetT KaxJAblfi yac olMH CHHMOK, HanpHMep TOro, KakK pacmyc-
Kaetcsl 1iBeTOK. Bechb mporuecc, KOTOph#l B JeACTBUTEJILHOCTH 3aHUMaer
HHOTla MHOT'O IHeH, NOKa3kBaeTcsl MOTOM Ha 3KPaHe B T€YeHHe HECKOJIb-
KHX HECATKOB CEKYHJ. :

BANHHAR .
M AAJILHAR TOYKH

IIpuBsizkeM KOHel NPOYHONA HHTH AJIHHON HECKOJIBKO MEeTpPOB K IHITHH-
rajieTy Ha OKHe HJIH K pyuke JBepH. [Ipyrofi KoHen HHTH, KOTOPYIO HYX-
HO NPH 3TOM AEPKAaTb HATAHYTOMN, NPHJIOKHM K npaBoMy riasy. ILiorHo
3aKpbIB JieBHA ryia3, BHHMaTeJbHO NMOCMOTPHM BAOJb HHTH. BupHa yet-
Kasi, IpsAiMasi JMHUA. EC/IH HHTh dYepHas, K ee KOHIlY Y OKHa HJIH ABepH

Ecan cMoTpeTs -

BAOJIL HATAHYTOR HUTH,
He BCs OHa Oynmer
OHHAKOBO

XOpOLIO BHJHA.




HY>KHO NPHKPENHTH JHCTOK Gesiofi GyMaru, ais Toro 4To6bl HHTK3 Jyy-
ure BblAeJisilach Ha cBeTJIoM (OHe.

Jlerko 3aMeTHTb, YTO HHTb HE Ha BCell JJIMHE BHAHA OAHHAKOBO Yer-
Ko. B afiuwni K riasy oTpe3ok HHTH Kak Gbl pacnibiBaetrcsi. ['n1a3 06-
JlafaeTt cnoco6HOCTbIO MPHCNOCAGIHBATLCH K TOMY, YTOOb! BHAETH Y©TKO
fipeAMeTh, PACroJIOKEHHbIe Ha Pa3JIHYHHIX PACCTOSHHSAX, HO 3Ta cnocob-
HOCTb FJ1a3a OrpaHHuYeHa.

[1penmersl, pacnosioxexnnble B 3—4 CaHTHMeTpax OT rJia3a, Mbl BH-
OHM pacmjbiByaTo H Hepe3ko. JIHub ¢ pacCTosiHHS NPHOJH3HUTENbHO
10 caHTHMeTpPOB MBI BHAHM HHTb YeTKO H xopomo. IlyukT, Haunnas ¢
KOTOPOrO Mbl SICHO [a3JjiHuaeM Kakof-HHOyab mnpeaMeT, Ha3blBaeTCs
6anxHer Toukod. [lnist monedt ¢ HopManbHHIM 3PEeHHEM 3Ta TOYKA HAXO-
nutest B 8—10 cantuMerpax ot ryasa. A y nanbHO3OPKHX Jiofeil OHA
yaajaeHa Ha 40 caHTHMeTpOB, HHOTAA JaKe eie faJjibiie.

Htak, HUTb ¢ KAKOrO-TO pacCTOSIHHS BHJIHA SICHO H 4eTKo. Bausopy-
KHe JII0H, Ha060pOT, He YBHANAT MPOTHBOMOJOXKHOIMO KOHILA HHTH —— OH
HayHeT pacIJbIBaTbCA AJIS HHX C PacCCTOSHHA, ckaxeM, 3 MeTpa. Touka,
HanOoJiee ynaJleHHasi OT HAaC, HO Ha KOTOPO# Mbl ellle ICHO BHAHM HHTb,
Ha3biBaeTcs naJjibHeH TOYKOH.

Paccrosinne ot 6axuell 1o AanbHel TOUKH Jyynie BCro onpeaeaTh
€ MOMOLUBIO TOBAPHILLA, KOTOPbIH, MPHKNAALBast Majell K pa3HbiM yyacT-
KaM HHMTH, MOMOXET HaM HaiTH o0e TOYKH.

Tlocsie 3Toro MOXKHO H3MEPHTb PACCTOSIHHE ¢ MOMOILBIO JIHHEAKH. 3TO
paccTosiHHe M NMOKaXeT HaM BO3MOXHOCTH NPHCNOCO6aeHHs, KOTOPbiM
obsiafaeT Hali rJ1as.

K ctapocth nouTtd Bce A0AH B TOH MJIM HHOH CTeneiu CTAHOBATCH
JAaJIbHO30PKHMH. DT0O 3HAUMT, Y70 OAHXKaANWKK K 123y NYHKT NOCTeneH-
HO OT HEro OTAAJfeTCS H OueHb OJIM3KHE mpeaMeTbl Mbl HAYHHAEM BH-
IeTb XyiKe.

Tot, KTO B IOHOCTH MPHBBLIKHET AE€PXaTh KHHIY MNPH YTEHHH OUYEHL
GNH3KO K rJ1a3aM, MOXKeT CTaTh H3-3a 3Toro 64H30pyKHM. B aTom cayuae
AaJibHASA TOYKA, KOTOpasi y YeJIOBEKa C HOPMAJIbHBIM 3PDEHHEM JIeKHT
NOBOJILHO faJieKo, Y GJAH30PYKOro 3HauHTeJIbHO NPHOJAH3UTCA K ero rJja-
3aM. B 06oux cnyyasix COKpallarTCsi BO3MOXKHOCTH 3PEHHSA U YeJIOBEK
BbIHYAKJIEH HOCHTb OUYKH.

FNA3HARS NUH3A C NEPEMEHHLIM MCHKYCHbM
PACCTOSHUEM

ITCT OMBLIT MOKAXKeET, YTO MBI BHAHM MpeaMeThl YeTKO He BCeraa Ha
OOHOM H TOM XK€ pPacCrosiHHH: rJia3 HMeeT CHOCOOHOCTD €aAMOCTOSN-
TeNbHO HACTPAHBATLCS Ha DAINHYHLIE PACCTOAHHS.

N



ChaeBa: ecfin CMOTpeTh HA BUCALIAN 3aHaBeC, TO HaXOASIUKICA MO Ty CTOPO-
HY ynuum 7ioM Oyzier BeIieH Kak 6w B TyMane. Cnpasa: ec/iH 3Ke CKOHiieH-
TPHpOBaTL BHHMAHRHE Ha JOMe, TO y30p 3aHaBecH Oy/er KasaTbcsi Kak Oml
Pa3MBITHM.

Kak u B doroannapare, B IJj1a3y eCTb OY€Hb NPO3payHas NBOSIKOBHI-
nykiaa JuH3a. OHa NpPHKPHITA CHApYKH panyKHOH 0GOJIOUKOI.

Crexknsinnas niMH3a oToannapara TBepAast H He MOXKET MEHSITh CBO-
el ¢opMH. JIHH32 yejoBeyecKoro ryiasa HMeer CrocOOHOCTL PacTATH-
BaTbCSl H CIKHMATHCH, CTAHOBACH NMPH 3TOM TO GoJiee, TO MeHee BHINYK-
Jgoii. Korga mMbl cMOTpPHM Bpaab, rla3Hasi AMH3a JAesaetTcs GoJiee MJOC-
KOM; KOrjia 3xe MH YHTaeM KHHry, ocoOble rna3Hhe MyCKYJil Kak OH
CIKHMQIOT JIHH3Y, KOTOpasi CTAaHOBUTCH OT 3TOro 6oJjiee BHNYKJOI.

Tlonpo6yeM, nogofifis K OKHY, NOCMOTPETh BHHMATE/IbHO Ha OKOHHYIO
pamy, 3aTeM Ha BHIHEIOWHACS Baajieke JOM, ONATh HA OKOHHYIO paMy,
MOTOM CHOBA HA TOT Xe [IOM, H TaK HeCKOABbKO pa3. JIerko 3aMeTHTh, YTO
TaKasi «NiepeHacTpofika» rnasa TpebyeT H3BeCTHBIX YCHJIMEl H CKOPO CTa-
HOBHTCSl HenpusiTHO#H. B KH3HH MB GoJibliell YyacThio HE 3aMeyaeM Ta-
‘KOR nepecTpo#iKH Ij1as3a, NOTOMY 4TO FJia3Hhie MYCKyJibt caMH, 6e3 yya-
CTHSI CO3HaHHS, HACTPAHBAIOT IJ1a3 Ha HYXHoe pacctosinne. [Tostomy
yueHble Ha3bBalOT TAKYI0 MEXaHHYeCKYI0 peaklHl0 Ha Bo3jelicTBHE
BHeluHe#l cpenH pedyiexcom.

Koraa yesjoBeK OTAEPrUBaeT PyKy OT ropsiuero YaifHHKa WIH 3aXKMy-
pHBaeT [Jia3a NPH HEOXHAAHHOM NPHKOCHOBEHHH K PECHHLAM, BCE 3TO
TOXe NpHMEePH pediIeKCOB.
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CTEKNA AN18 O4YHOB

HenoBeyeckHii 17123 npeacrassisieT coboff ONTHYECKYIO CHCTEMY, CO-
CTORUYIO H3 CJIOSl NPO3PayHOH POrOBHLHL, TJ1a3HOM XKHJAKOCTH H rJa3HOf
JIMH3H, HAH XpycTaaHuka. ['1a31as IMH3a Bcerna ABOAKOBBINYKJASA, NPH-
yeM OHa CTaHOBHTCH TeM OoJiee BLINMYKJOMH, yeM GJHKe HAXOAMUTCS npen-
MeT, KOTOpLIH Mhl pacCMaTpHBaEM.

Ilpn paccMarpHBaHHH JAJEKHX NPEIMETOB TIJIasHhle MYCKYJbl, pac-
TATHBAsi XPYCTAJHK, [IeJal0T €ro NOYTH COBCEM IJIOCKHM, MpHYEM TeM
6oJiee NAOCKHM, 4eM gasblie€ OT HaC HAXOAMTCA paccMaTpHBaeMbil
npeaMer.

BaunsopykocTs MOXeT OOBACHATLCA ABYMS MPUYHHAMU: HIIH Y Uesio-
BeKa OT pPOXJEHHSl ryasHoe fOJOKO CJAMLIKOM YAJIHHEHO (3TO TakK
Ha3biBaeMasi BpPOXJeHHasi GJIH30PYKOCTb), MAH XKe XPYCTaJHK NOTepsJ
CrOoCOOHOCTD Jile/IaThCA  NJIOCKRM. B o0oHx cayuyasix H3oOpaxenue

Ouxe GaH30pyKHX Jrofedt
naKwT yMeHbLIeHHOe H300pamKenne,
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nafaeT He Ha ceTuaTyio oGOJIOUKY IJlasa, a nepep Hell, ceTuaTas e

oboJiouKa

octaetcs 3a pokycom. Iloaromy BocnpHHHMaeMoe el H30-

OpaKeHHe He ABJIeTCS YETKHM.

ITOT HEAOCTATOK MCNPABJSIETCS C NOMOIILIO ABOSIKOBOTHYTBIX, HJIH,
Kak MX ellle Ha3bLiBAaIOT, pacCcEeMBAIOILHX, JIHH3, KOTopble 6iaroaapst 31o-
My CBOACTBY BO3MeIIAIOT HEAOCTATOYHYIO CMOCOGHOCTh XpYyCTaliHKa je-
JaTtbcsa 6oJ1€e MAOCKUM. _

Janbro30pKOCTb TaKXKe€ MOXKEeT BbI3LIBATBCA OBYMSI NPHYHHAMH.
I'na3noe 516.0K0 MOeT OBITb OT POXIEHHUSA CJHIUKOM KOPOTKMM (3TO
Ha3bIBAETCH CBEPXBHIUMOCTDBIO), HJIH 3Ke [J1a3 NoTepsya CHocOGHOCTL, Ha-
CTpaMBasicb Ha paccMaTpHBaHue GJIH3KHX mpenMeToB, NpHAaBaTh Xpy-
CTaNHKy OOJblIYI0 BHINYKJOCTb. TakuM o6pa3oM, (OKYC XpycTaJdHKa
OKa3biBaeTCH 3a CeT4aTKoM, a majaiouiee Ha Hee H300pa)keHHe CTaHO-
BHTCSl NO3TOMY HEYETKHM. STOT HEIOCTATOK XPYCTAJHKA BOCHOJHSETCS
coGupatoiueii (ABOSIKOBHINYKJO#H) JIHH30#, KOTOpas NMOMOraer HepocTa-
TOYHO BBINYKJIOMY XPYCTaJHKY COGHPATD JIY4H.

4 Wrpw 4 RayyHnle pasBheueHHRA
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3PAYHOH

3paykoM Ha3bIBAeTCH OTBEPCTHE B PaAYXXHOH 000JI0UKe, yepes KoTo-
poOe CBeT nonajnaer BHYTPb rJjasa. Henocpencmeﬂﬂo 3a 3paYKOM Haxo-
JHTCS rJ1a3Hasl JIMH33, HJIH XPYCTajiHK. 3payoK OKalMJsfeT pagyKHas
o6onouka. dto obpa3oBaHHe HMeeT pagHanbHOe CTPOEHHE H MOXKeT ObITh
pPa3JIMYHLIX UBETOB — roJiy60oro, KOpHYHEBOro, 3eJIEHOro, CEpPOro H Aaxe
KpacHoro. OHO u onpelesisieT UBeT IJa3.

PaayxHas o6osoyka obsiafaer ofHON OCOGEHHOCTbIO, KOTOPYIO MBI
CaMH JIETKO MOXeM 3aMeTHTb. EcaH B MOJlyTeMHOH KOMHaTe MEI MOMbi-
TaeMcs, rIsAs B 3epKajo, NPHMepPHO OL€HUTb LIHPHHY 3payuKa, TO OH Mo-
KaXXeTcsl HaM AHaMeTpPOM TIpHOJIH3HTEIbHO 4 MHAJIMMeTpa.

- Ecan MH Teneps, NpoaosKas CMOTPETb B 3€pKaJjio, NOBEPHEM JIHIIO
K APKOMY CBeTY, TO JIEFKO 3aMeTHM, KaK COXMeTcsl panyxHas oboJioyka
H 3payoK pe3Ko Cy3uTcA. PafyxHasa o00JIOYKa Bcerja aBTOMaTHYECKH
HAacTPaWBaeTCA Ha pasHYylO CTeNeHb OCBEeLeHHOCTH. UeMm sipue cBeT, TeM
6osibliie cKHMaeTcsi panyKHasi 060JI0YKa H 3pavoK NeJiaeTCst COBCEM Ma-
neHpKUM. 1 Hao6opoT, ueM TeMRBee BOKPYT, TeM 6oJiblue pacTArHBAeTCst
panyxHas 0060J104Ka H 3pauoK fesaeTcsl lHpe. 3HAYHT, pafayKHas 060-
JIOYKA Hrpaet B IJ1a3y Ty Xe poJib, uro H auadparma B doroannapare.
OHa peryanpyeT KOJMUECTBO Najaioliero B rJa3s cBeTa.

Ecau Mbl M3 TEMHOro noMeulleHHst BhifiieM cpa3y Ha fIpKHH CBeT, TO
Ha KaKOH-TO MOMEHT MOYTH COBEpILIEHHO YTPaYHBaeM CnoCOGHOCTh UTO-
HHOyab pa3JIHYaTh.

IlpoucxogMT 3TO OTTOrO, YTO Yepe3 UIHPOKO OTKPHITYIO PpafyIKHYIO
000JIOYKY B Iyia3 HEOXKHJAAaHHO XJALIHET MOLUHBIA cBeTOBO# noTok. O4eHp
YyBCTBHTEJIbHbIE HEPBHBIE OKOHYAHHA IJ1a3HOrO HEPBa, PACMOJIOKeHHbIe
B CceT4aToH 000JIOuKe, He MOTyT BOCIPHHHMATb CBET B TaKOM KOJIH-
yecTBe, NO3TOMY 3pHTEJIbHAsA CNOCOOHOCTh MOYTH COBEPINEHHO YTPauH-
BaeTcsl.

JImue nocsie Toro, Kak pamyxHas oﬁonoqxa HacTPOHBUIKCh Ha HO-
BbIeé YCIOBHS, CTAHeT NMPONYyCKaTh B IJia3 Hy»XHOe KOJIHYECTBO CBETa, MH
HaYHEM NO-NpeXHeMYy XOpOLIO BHAETD.

O6patnas kapTHHa GLIBaeT B TOM cJyuae, Korja Mul H3 CBETJIOro no-
MellleHMsi BHlieM B TeMHOTy. Kakoe-1o BpeMsi Mbl COBeplIeHHO He Cro-
coOHb! yTO-HHGYAb BHAETh. [dns Toro ytoOw Hauate YTO-AH6O pasiH-
4aTh, HYXXHO NPHBLIKHYTL K TEMHOTe. DTO 3HAYHT, YTO panyXHas 060-
JIOYKa, PacTAHYBIUHCb 1O MaKCHMYMa, IONXKHA Ha4aTh NPOMyCKaTh B
rJ1a3 MakCHMaJIbHOe KOJIMYeCTBO CBETa.

Ectb moH, 0 KOTOPEIX FOBOPAT, YTO OHM CTPAAAIOT «KKYPHHOR CJIeno-
TOfi». DTO 3HAYMT, YTO HX IJ1a3 YTPaTHJ CNocOGHOCTL pearHposBaTh Ha
csialbifl CBeT HJH XKe cnoco6eH BOCHPHHMMATL c/1albifi CBET JAulib nocJie
KaKOH-TO TIepeCTPONKH, KOTOpas NPOAOIKAETCH HHOrla Ti0 MHOry
MHHYT.
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tHa spxom ceety
3payvoK CVIKAercsl.

Ipu cnaGoM ocsenleHni
OH CTAaHOBHTCS
€oubtiie.

B remMuoTe
OH PacCTAruBaercs
/IO MaKCHMYyMa.




NANEL, NPLITAET

CMmoTpuM cHauana
NpasbiM [JIA30M...

- ////%

A Tenepp JieBHIM.

3akpofite JeBHH IJ1a3 H BHITAHHUTE NPaBYIO pyKy Bhnepel. OToruure
GoJsbLION naJiey H, IVISAS Ha HEro, MpHUeJbTeCh B ABEPHYIO pyuky. Te-
nepb 3aKpo#Te NPaBhbiil I71a3 H OTKPOATE JIEBHIA.

[Taneny 6Gyner KasaToCsl BaM HaBe[leHHHIM He Ha TO MeCTo, Ha (hOHe
KOTOpPOrO OH NMPOEKTHPOBAJICH Tiepen STHM. EciH nonepeMeHHO OHICTPO
OTKPLIBaTh H 3aKPHBaTh TO OJIHH, TO ApYro# rJyas, 6yner Kasarbcsl, YTO
naJjiei] nphoiraer.

Brieuatiienne, uto naJiel] NPHraer, BO3HUKAET OTTOrO, YTO IMpaBHill
TJ1a3 BHIAMT MaJiel] He Ha TOM MecTe, Ha KaKOM ero BHAMT JIeBhlH TIJias.
3TO NPOHCXOAMT MOTOMY, YTO IJia3a PachoJioXKeHH Ha HeKOTOPOM pac-
CTOSIHHH ORHMH OT APYroro.

Pacctosinne Mexxny TouKaMu HA ABePH, Ha ()OHe KOTOPHIX Mbl BHIHM
npasbiM HJIH JIeBBIM Iia3oM, OyAer TeM Gosblie, YeM O/HXe K Ia3y
Hall naJjell.
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3HayuT, mobble KapTHHHI, KOTOpHIE BOCIPHHHMAaeT NpaBHil ryas, He
COBI2f 30T B TOYHOCTH C TE€MH, KOTOpble BOCNPHHHMAaeT JeBHIfi TJia3.
Korzpa Mpl cMoTpM 060HMH rjasaMH, B HalleM CO3HaHHH o6e KapTHHH
Kak OB HAKJaAbIBAIOTCS ONHA Ha APYIyio, H 3TO CO3/aeT BHeYaT/ieHHe
06BEMHOCTH M300paXKeHHs.

M&l nonyyaem CnocOOHOCTb CYAHTh O TOM, Ha KaKOM PaCCTOAHMH Ha-
XOIMHUTCS OT HaC TOT HJIH HHOH TIpeaMerT.

B ToM, 4TO 3TO NERCTBUTENLHO TAK, JIETKO YOeAUTbCA HA NPOCTOM
onuite. [lonpo6yfite, 3aKpHB OfMH TJ1a3, BAETh HHTKY B HrOJIKYy. JTO 1O-
yTH HeBo3MOXHO. HabGmopaomuit 3a 3Tofi cLieHoR 4yesioBek Oyner Bece-
JI0 CMesiTbCs, BHASA, KaK [laJIeKO OT HIOJIbHOrO YUIKa BH NpOTsArHBaere
HHUTKY. :

Ecin cMOTpeTh 0AHHM rJia3oM Ha rpynny nepeBbeB, T0 Gosbined 4ya-
CThIO HEBO3MOIKHO JlaXKe ONpeNiesIiTh, KaKoe JepeBo CTOHT OJiHiKe BCero
K HaM H Kakoe fajibliie BCero, TOria Kak AByMSl Ijia3aMH 3TO BHIfICHSET-
cs 6e3 BCAKoro Tpyza.

TEATPAJIbHBLIYA BUHOHKJIb B KAYECTBE
CTEPEOCHONA

OnHT ¢ NpHraom1M najplieM Nokasalj HaM, YTO KapTHHB, BOCNPH-
HHMaeMble MPaBHIM MJIH JIeBHIM IJIa30M, OTAMYAIOTCH APYr OT Apyra.
Ecau mel, Hao6opoT, 6yneM paccMaTpHBaTh JiBe OTJAHYHBIE IPYT OT APY-

Ecan paccMmartpupats 31y Qororpadmio uepes TeaTpanbHuil GHHOKIb, H3 KO-
TOPOTO NpeB2PHTESBHO BLIBHHUEHH OKY/NSPH, MOXHO YBHAETb OGBEMHOR
n3oGpaxenue. Ilpu 310M HyxXHO nonmpoGoBaTh CMOTPETh Kaxk uepes OTBEp-
CTHSl, B KOTOphte BBHHYHMBARIOTCA OKYJSPH, TaK H ¢ 06paTHORl cTOpoRw. B 3a-
BHCHMOCTH OT CHCTEMH GHHOK/si 06beMHOe M300paxerne Gyner moaywarhcs
B TOM HJH B APyroM Ciydae,



ra ¢otorpadun (oTIHYAOUHECH ORHHM BIOJIHE oNpefiesieHHHM o0pa-
30M), NpHYEM CrejlaeM Tak, YTO KaxKAHil rna3 6yaeT BHIETb TOJBKO Ofi-
Hy ¢ortorpadHio, To Mb NOJYYHM BhneuatjeHHe 00BEeMHOCTH H3o0pa-
JEHNA. ®

Ecan MB BHIBHHTHM H3 TeaTPaJbHOro GHHOKJA OKyAsippl u Oylewm
yepe3 HEro pacCMaTpHBaTh NOMellleHHLe 3fiech QoTorpaduu, OHM Noka
KyTCs HaM OObeMHBIMH. Takue ¢ortorpaduu HasmBaloTcsi crepeodoTo-
rpadgusiMu (OT IpeyecKOro CJOBa «CTePeoc», YTO 3HAYHT «TeJECHBIi»,
«00bLEMHBI») .

Jast Toro 4To6bl fenaTe Takue PoTOrpadu, CyIeCTBYIOT CeLHalbh-
Hble poToannaparhl. OTH ¢GOTOANNAPaThHl HMEIOT No ABa o6beKTHBA, pac-
MOJIOKEHHLIX  APYT OT APYra Ha TaKOM 3Ke PacCTOSIHHY, KaK H yesoBeye-
CKHe IrJyasa.

MoxHo zenats crepeodoTorpadiu U ¢ noMolblo o6eiyHoro ¢ortoan-
napara. J1ns 3Toro Hy»KHO TOJIBKO, NpPEXJAE 4YeM CleslaTb BTOPOH CHH-
MOK, NepeiBHHYTh ¢oToanmnapar B CTOpoHy npuMepHo Ha 10 cantumer-
poOB.

Crepeoxamepa.




Crepeocxon nJsi paccMaTpHBaHHA crepeodoTorpaduil.

CJIENOE NATHO

Ecsu Mbl 6yZieM OXHHM TJ1a30M CMOTPeTb B cepefiHY YePHOTO Kpe-
CTa, H300paxeHHOro Ha pPHCyHKe, TO B IOje Hallero 3peHus Oynem BH-
Jierb TakKxe H HapHCOBaHHHIH PAZNOM uepHHIit Kpyr. MH BHAUM ero He
OYeHb YETKHM, MOTOMY YTO B MPOAOJKEHHEe BCEro ONLITa HAEpPXKUM CBOH
B3IVIAiJl HAa CepelHHe YepHOro KpecTa, HO, BO BCAKOM cCJlyuae, 4YepHBIH
KPYr HaM TOXe BHJEH.

Ecsau Mbl Teneps 6yneM MepajieHHO MpHOJMKATh K cebe KHHIY MJIH,
HaoOopoT, yaadaTh ee oT cebsi, TO B KAKOM-TO MECTe YepHHIl KPyr He-
OXif{1aHHO HCYe3HeT. DTO MPOH30ieT, Korla KHura 6yier npHMepHO B
25 canTHMeTpax oT rJasa.

Onnako ciepyer WMeTh B BHAY: JJsl TOro 9YroObl ONHT ynajcs,
B3I15i1 HYXKHO COBEpPLIEHHO HeTOJIBHXXHO YCTPEMHTb Ha LEHTP KpecTa.
B saHHOM cayuae 31O clesaTh AOBOJIBHO TPYAHO, MOTOMY YTO KaxKAHli
4€JI0ReK HEeBOJIbHO CKJIOHEH HEMHOXKO CABHTaTb IJ1a3 B CTOPOHY KPYra,
yToOH y6euThCSA, TaM JIH OH WJiM yxe ucues. H3-3a storo, ecain BHHMa-
TeJbHO 33 co00ii He CAeHTs, ONLIT He YAACTCA M YepHb Kpyr OyaeT
BHJIEH BCe BpeMsi. '
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[TocraBuB KHHrYy BEpTHKal/lbHO MO OTHOLUEHHIO K HallleMy Jyudy
3peHHsi, 3aKpoeM JieBhifl TA1a3, a npasuM OyaeM BHHMAT€JbHO
CMOTpETb Ha YepHbt KpecT. MefneHHO nepe/BUras KHHTY K C€-
6e u OT ce6s, MH 3aMeTHM, YTO B KaKOH-TO MOMEHT uepHhli
KPYXOK CTaHeT HeBHAHMEIM. JTO MpPOW3ofAeT Toraa, Koraa
n300paxende ero Oyfer Ha PpacCTOSHHAH NPHGJIHSHTENbHO
25 canTHMeTpOB OT Hallerc riasa.

Hrtak, nosyudTCs ONbIT TOJNBKO B TOM CJaydae, ecjqH MH Oyaem sep-
)KaTb YepHLIfl KPYT B II0Jie HAlllero 3peHHsl, HO He B HaNpaBJIeHHH Jiyda
3peHHsl, a 3T0 MoxeT ObiTh TOJNILKO TOrJa, KOrfa Haul B3risaj Gyner He-
TNOJIBH)KHO NPHKOBAH K C€peiHHe KpecTa.

Kyna xe peBaercs uepubil Kpyr? Jlesno 3pech COCTOMT B TOM, H4TO
BHYTPEHHIOIO CTOPOHY rJ1a3a, MPOTHBONOJIOKHYIO 3pauKy, MNOKPHLIBAET
TOHKasl, TaK Ha3biBaeMasi ceTyarasi, o6oJsiouka. OHa npeacraBasier co6oit
cetkooOpa3sHoe pa3BeTBJIeHHE 3pHTEJbHOIO HepBa (OTCIofa ee Ha3Ba-
HHe), KOTOPHH HAET OT MO3ra K rnasy.

Ceruatas 060J104yKa HrpaeT poJib 3KpaHa, Ha KOTOPH#l NPOEKTHpPyeT-
cA npeobpa3oBaHHOe XPYCTAJHKOM H300pakeHHe OKPYKaIOILMX MNpej-
meToB. B Hefi JiexxaT cBeTOUYBCTBHTeNIbHLIE OKOHUaHHSI HEePBHHIX BOJIO-
KOH, KOTOpHe NpedOpa3ylor NMapamwliyi Ha HHX CBeT H NMepeflaloT 3TO
oulyIlleHHe MOo3ry. )

To MecTo, I7ie 3pHTe/IbHBEIH HePB BXOJHUT B IJia3, He KMeeT TakHX CBe-
TOYYBCTBHTEJIbHBIX OKOHY3aHHH, NO3ITOMY H300parkeHHe, najamoliee Ha
Hero, He BOCIIPHHHMAaeTCs IJ1a30M H He nepejiaeTcsi MO3ry, TO €CTh, IO-
NpoCTy rOBOPS, MH ero He BHAHM. B 3Toft Touke MBI cJienbl, MO3TOMY K
MecTO STO Ha3hiBaeTcsl cJenblM NATHOM. B TOT MOMEHT, korna uyepHblit

Kpyr Hcye3aeT H3 BHAHMOCTH, eI0 H300pa)KeHHe M TaZlaeT Ha CJIeToe
MATHO.

B NOJIE SPEHUA —
NAABAIOLLUE HYACTHULILI

‘Bo3bMeM NMOYTOBYIO OTKPHITKY H NPOTKHEM B Hefi GyJiaBKO# MaJsieHb-
Koe oTBepcTHe. Tenepb, NPHJIOXKHB OTKPHITKY K IJ1ady, B3IJISHEM Ha

JlaMIly HJIH Ha sipkoe fHeBHOe HeGo. Jlpyrofi rsias npH sTOM HYXHO nep-
2KaTb 3aKPHTBIM.
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Mbl yBHAHM B CBETJIOM NPOCTPAHCTBE HECKOJIBKO 3a6aBHBIX MaJjieHb-
KHX KPYXKOUKOB, KOTOpble MeIJIeHHO OMYyCKalTCsl BHH3. MOXHO pasnu-
YHTb OT/IeJIbHbie KPYKOUYKH M Jlake LeJibie IPYNNbl TaKHX KPYIKOUKOB.
B kako#i-ToO MOMEHT Mbl MOXXEM YBHIETb MOXOXKYVYIO Ha OXepPeJibe Lenoy-
KY, COCTOSIIIYIO H3 TaKHX KPpyKKoB. OnHH ¢paHny3cKHil HCCnenoBaTtens
Ha3BaJi 3TH NOABHXHbIe KPYXOUKH «JIeTAIOIHMH MyXaMu». B Cepmanun
HX Ha3HBAalOT OOHIYHO «IETAIOUHMH KOMapaMH». DTHX «KOMapoB», Ha-
BE€pPHO, MHOTHE BHJIEJIH, KOTA3, JieXKa Ha NJisiiKe JIHIOM BBEPX, CMOTpPeJiH
Ha sipKO-CHHee Hebo.

OpHako paccMOTpeTb Kak clieyeT 3TH KPYXKKH (HHOr[la OHH HMeIOT
H apyryio ¢opMmy) He yaaeTcs, NOTOMY YTO OHH BCe BPeMsi MeIJICHHO
OMYCKAalOTCA BHH3, H 4eM GoJjibilie MBI CaMH ONyCKaeM B3IJisifl, YTOOB!
«[AOTHAaTb» HX, TeM ObICTpee HCYe3alOT 3TH KPYKKH H3 NOJI 3peHHs.

CrouT, 0OgHAaKO, HaM NOJAHATH IJ1a3a, KaKk H «kKOMAapbi» CHOBA OKasbl-
BAIOTCS BBEPXY H HAUYMHAIOT OMNATH CBOE MEJJICHHOe IBHIXE€HHE BHH3.
3Ta Urpa c «<KOMapaMH» MOXKeT NPOAOJIKATbCHA CKOJILKO YTOAHO, H BCe-
TAaKH HHKOrJa HX pacCMOTpeTb KaK CJielyeT He YINacCTCSl.

Yro ke npeAcTaBAAIOT co60# 3TH CTpaHHble o6pa3oBanusi? MHorHe
CYHTAIOT HX NPOCTO OOMAaHOM 3peHHS, OIHAKO B AEHCTBHTENBHOCTH 3TO
He Tak. B gaHHOM CJiyyae Mbl BUAHM TO, YTO CYLIeCTByeT Ha CaMOM
neJe.

['n1a3 yesioBeka HamnoJiHeH CTYAEHHCTON NMPO3payHOi MaccoH, KoTopas
Ha3blBaeTCs «CTEKJOBHJIHOE TeJo». ¥ JMoboro yejoBeKa B 3TOM CTYLEHH-
CTOM TeJie Bcerjia ectb HeGoublliHe BKJOUEHHA. OHH MOTYT BO3HHKHYTH
N0 pa3jIMYHbLIM MPHYHHAM — HANpPHMep, 3TO MOryT OHITH KpOIIEeYHble
CT'YCTKH KPOBH, NONaBHIHe Ty[a H3 KPOBEHOCHHIX COCYIOB ceT4atoit 060-
noukH. Kaxjpoe ABHiKeHHe IJyia3a Kak Obl noabpachiBaeT 3TH HHYTOXKHO
MaJjible YaCTHLbI, KOTOphie 3aTeM NOJ AeHCTBHEM CHJNHl TSIKECTH HaYH-
HalOT MEAJIEHHO ONYCKATbCA.

Hx npucyTcTBHE He fiBAsieTC 60JIE3HBIO H BooOLIe KaKHM Obl TO HH
OBIJIO HeJOCTATKOM IJV1a3. DTH YACTHIH YA aJ0Ch aXKe H3MePHTb: OKa3ki-
BaeTcs,, OHH HMeIOT pa3Mephl, He NpeBbIHIAIOLHe ORHOM  COTOH MHJIIH-
Metpa. Ho yBHeTh HX MOXHO JiaJieKO He Bcerfa. TOJIbKO Ha OueHb CBeT-
JoM (poHe OHH OTOPACHIBAIOT TEHH HA CeTYaTyio OGOJIONKY H TNOITOMY
CTAHOBATCS BHAMMbIMH.

Mu BHAMM cBoeoGpasaHe o0pasoBaHus, %
RaBaiolilHe B N0Jie 3peHHsl Hallero raasa. ‘% @



LBETHbBIE
BTOPUYHbLIE KAPTHHHH

\}

C nomMompio 3TOT0 PHCYBKa
MOXHO YBHIETb
BTOPHUYHOE H306paXenne.

ITonpobGyem 10 cekyHn moapsim BHHMATEJNbHO H HEMOLBHKHO CMOT-
peTb Ha rJia3 HapHUCOBaHHOM 31eck Jioman. 3ateM OLICTPO mepeBeneM
‘B3NSR HA JIHCT YHCTOH OyMaru M Tak ke HeMoNBHXHO OyleM Ha Hero
CMOTPeTb, KaK CMOTpPeJiM Ha H300parkeHHe JIOLAAHHOH TOJIOBHL.

IlpumepHo yepes 2—3 ceKyHAH TIOABHTCH JOlUafWHAas TroJoBa, Ta-
Kasi ¥e, KaK U H300pakeHHas HA KapTHHKE, HO TOJIbKO YEPHOro LBeTa.
10 BTOpHuHOe H300paxkenHe OyneT BHAHO ToXe npuMepHo 10 cexynz,
nocJjie 4yero oHO PaCnJbIBeTCH H HCYE3HeT.

OT1yero 370 NPOHCXOAHUT?

Tlpu paccmaTpuBanuu 6Gesofl JiolragHHOMN roJIOBH CBET OT Hee nagaJl
Ha onpeneieHHoe MeCcTo CeTyaTKH. HepBHble OKOHUaHMs, HaXOAsLINECH
3xech, 6LICTPO ycTaloT. BMecTe ¢ TeM HepBHBIe OKOHUAHHUS, HA KOTOpHIE
najgal CBeT OT YepHoro poHa KapTHHKH, NOYTH COBCEM He YCTaJH, MoTo-
MY YTO CBeTa Ha HHX NajaJio oYeHb MaJio.

Korpa mMbl ¢MOTPHM Ha YHCTHIH JUCT Gesioit 6yMarH, Ha BCIO NMOBepX-
HOCTh ceTuaTolf 060JIoYKH najfaet MHoro ceera. HeycraBlme HepBHBbIE
OKOHYaHH4 JIerKo pearupyioT Ha 3TOT CBeT, CO3JlaBasi B MO3ry BrevarJe-
Hue Gesoro. Te e HepBHBle OKOHYAHHS, KOTOpHIe OblIH YTOMJIEHH pac-
cMarpuBaHueM 6esjofl JiomiagHHOMA roJiosHl, eulie He MOryT paboTath B
MOJIHYIO CHJY H cJ1ab0 pearHpyloT Ha nafalmouuil Ha HHX CBeT, NO3TOMY B
HalueM MO3Ty H IoJlyuaeTcs BIieyartsdeHHe, YTO M BHAHM YepHoe HSATHO
B (pGpMe JIOLIaQUHOH TOJIOBHL.

Ecau Mbl B Teuenne 10 cekyHJ| Tak yKe HemOABMKHO GyieM CMOTpeTb
Ha KpacCHoe NATHO, a NOTOM nepeBeneM B3rJsif Ha Genyiw 6ymary, yBH-
oMM 3esieHoe MATHO. Ecau Mbl OyZieM paccMaTpHBATh KeJIThifl KPYIKOK,
YBHIHM NOTOM CHHHH Kpyr, H Ha06opOT.

Takas 3aMeHa 11BeTOB NPOHCXOIUT NOTOMY, YTO, KOTia Ml J10JIT0
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CMOTpeJIn Ha KpacHoe, 3pHTeJIbHbIA HepB, YCTaB, CTaJl HEBOCIPHHMYHB K
KpacHbiM Jiyuam. ITosToMy, Korra Mbl nepeneny B3rsian na Geayio Gyma-
ry, B NepByio oyeperb BOCIPHHHMAJIHChL Apyrue Jayyd cnektpa. Ho atn
JAPpyrue Jiyyy, CJOKHBIIHCD, JAI0T 3eJieHHl i 1BeT.

SIBnienne ycTaBaHHSI 3PHTEJIBHOTO HEPBA BHI3BIBAETCH TEM, YTO IpH
00Jly4yeHHH B €ro KJieTKaxX NPOUCXOAAT XHMifueckue HaMeHenMs. Tok kpo-
BH BOCCTaHaBJIMBaeT NepBOHAYaJIbHbLIH XHMIUECKHHA COCTaB pearHpoBas-
LHX BELECTB, HO LJA 3TOr0 €My HYXKHO HCKOTOPO€ BPEMS.

CHHHE TEHH

Tenn, KoTOpVIO cBeua Opocaer Ha OyMary, nepeKphHIBAeTCsA TOJABKO
ILHeBHBIM CBeTOM. Besl ocTasibHasi noBepXHOCTH OyMary ocsellaeTcsl kak
cBeyoii, TaK U JHeBHHIM cBeToM. Ceeua Haaynact GoJibliie BCETO XKeJTO-
ro cBeTa, KOTOphHiii oTpaxaercsa 6ymarofi H 4acTHYHO NONAajaeT B Hall
rnas. [lostoMy ycrawr 6onbilue Bcero Te HepBuble BOJIOKHA, KOTOpbie
BOCMPHHMYHMBH K JKEJITOMY LIBETY.

Ecnu MH Tenepp HayneM paccMaTpHBaTh Te€Hb OT CBeYH, 00pa30BaH-
HYIO IIHEeBHBIM CBETOM, TO TJIa3, y»Ke MNOYTH He YYBCTBHUTEJIbHHI1 K ¥Kej-
THIM Jiy4yaMm, YBUIHT 31eCh AONOJIHHTEJILHBIR NJist }KeJITOro LBeT, TO €CTh
CHHHH, — MO3TOMY TE€Hb OT CBEYH H KaXeTCA HaM CHHeH,

K10 XOpomio noMuuT 3uMHMe jganamadTH, 3HaeT, YTO TEHH HA CHEry
OYeHb YaCTO KaXKyTcfl CHHHMH. JTO siBJietiie ObiBaeT OCOGEHHO 3aMETHO
MO yTpaMm H BeuepaMm, KOria CojHeyHbiil cBeT 0coOeHHO 6orat »KeJTHMH
¥ KpacHbiMH ayuyaMu. CyIlliecTBO jiejia H 3/1eChb COBEPIIEHHO TO e, YTO
H B NpOoJieJIaHHOM HaMH OMEITe.

Ecau B CyMepKH NOCTABHTL Ha OKHO
3a¥OKeRHYIO cBewy, a 3aTeM hoCTa-
‘BUTb HEJaNeKo OT Hee KapaHAam Ha
Jgict Geno#i GyMarH, TO MOJKHO 3aMe-
THTb, YTO TeHb OyAET He ucpuofi, a
cuneil. ' —




UBETHAR NNACTHKA

Korzna Mbl CMOTPHM B TeMHOTE Ha CBETOBBHIE peKJIaMbl HIIH KakHe-HH-
6yab npyrHe cBeTsIiHeCs IpeOMeTHl, TO T€ H3 HHX, KOTOPHIe HCIyCKaloT
KpacHBIiT CBeT, KaXXyTCsl HAM 3HAaYHTeJbHO OJiMKe, yeM npeaMeTHl, cBe-
TALHECH 3eJIeHBIM H CHHHM CBETOM.

Ecau MH HaKJIeHM Ha KyCOK YE€pHOIO KapToHa BnepeMelIKy 3Hau4H-
TeJIbHOE KOJIHYECTBO 3€JIEHHIX H KPaCHBIX KPYKOUKOB H CTaHEM paccMaTt-
PHUBATH HX Yepe3 yBeJHUHTEJNhHOE CTeKJIo, HaM Oyner KasaThCs, YTO
KpacHble KPYKKH HaXONATCA HaJl KAPTOHOM, TOra Kak 3eJieHble Jie)KaT
HHIKE ero NMOBEePXHOCTH.

Bo3HHKHOBeHHe NPOCTPAaHCTBEHHOro NpeACTaBjieHHsl TpH paccMar-
PHBaHHH IIBETHOro H300paKeHHsi Ha3blBaeTCs LBETHON MJIACTHKOH. ATy
IBETHYIO MJIaCTHKY MOXHO yacTo Hab/ofaTh NpH pacCMaTPHBaHHH sip-
KHX KapTHH H aaxe oboes.

Jlyun passnyHBIX BETOB, HanpHMep KPAaCHOrO H CHHErO, MO-pasHo-
MY NPeJOMJIAIOTCA T'J1a3HBIM XpycTadHkoM. CHHHe nyuy npesioMJSIIOTCS
CHJIbHEee, YeM KpacHble.

Ecsin Ha ONMHAKOBOM PacCTOSHUH OT HAC HaXoAATcs ABa (oHaps —
KpacHbifi H CHHHH, — TO NpH pacCMaTpPHBAHHH KpacHoro QoHaps Xpy-
CTaJMK JI0J3KeH ObITh 6oJiee BHIMYKJILIM, YeM MPH pacCMaTPHBAHHH CH-
Hero.

Orciona y Hac ¥ BO3HHKaeT BMeyaT/ieHHe, YTO KpacHBH (oHaphb
GJiHXKe K HaM, yeM CHHHH.

HeoxunpaHHo cH/IbHAs 1IBeTHas MJacTHKa oOOHapyXHBaeTcs MpH
paccvaTpHBaHMH NpOLITEMIEIeBAHHOW NMOYTOBOH MapKH KPaCHOro LBe-
ta. Ecam paceMarpuBath ee 060MMH rjia3aMH Yepe3 CHJbHOE YBEJIHUH-
TeJIbHOe CTeKJI0, OyAeT Ka3aThCsl, YTO LITeMneJb CBOOOJAHO BHCHT Haj
MapkKoii, no KpaiiHeii Mepe MHJIJIHMETPa Ha TPH BhIilIe ee. SIpkue Kopo6-
KH OT NanHpoc, pasiNyYHOro poaa UBETHbIEe PeKJaMbl IpPH pacCMaTpHBa-
HHH Yepe3 YBEeJIHYHTEJIbHOE CTeKJO AAI0T H IpyrHe NMpHMepH IBeTHOM
NJIaCTHKH.

,,HOUBLIO BCE KOLLIKH CEPbI*

OuyTHBIIMCEL HOYLIO B Jiecy, MH GoJiblllefi YacTbi0 MOXKeM PaccMoT-
perb cTBOJIH AepeBbeB. OGHIYHO MOXKHO JlaXKe pasJIHYMTh BETBH H OT-
JeNbHbIe JHCThS, KoJblylgecst oT Betpa. Ho Mbl ne 3ameuaem 3eseno-
ro i\BeTa JIMCTBLI, KOPHYHEBOr'O LBETA APEBECHLIX CTBOJIOB H KPaCHOro—
LIBETOB, PacTyUlHX no obourHe gopor#. Mul xopowo pasixHyaeM LBeTa
npH AHEBHOM CBeTe, HO, N0 MePe TOro KaK CTAaHOBHTCH TEMHEe, OHH Mo-
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Pa3pe3 ceruarofi 060/104KH riasa.
BusHu cocraBasioline ee
CBETOYYBCTBHTEILHBIE 371€MEHTH —
Na’o4YK¥ H KOAGouKH.,

CTENEHHO TEPSIOTCS, B KOHIlE KOHLOB CJMBasiCh B ONHOTOHHHIH cephlit
LBeT.

O149ero 370 NPOHCXOAHT?

CBeTouyBCTBHTENBHBI CJI0M TM1a3a — ceTYaTKa — COCTOHT H3 GOJib-
LIOr0 KOJHYECTBA HEPBHBIX OKOHYAaHH#l, HOCAIMX Ha3BaHHE NaJloYeK H
KoJsiGouek. Te u ppyrue pabGotarnT no-pasHoMy. KoaGouku cospaior y
Hac B MO3ry BrieyaTjleHHe LBeTa, MaJIOYKH IOBOPHAT TOJBLKO — CBETJIoe
HAH TeMHoe. [1aJloukH 3HauyHTesIbHO UYBCTBHTeJbHEE KOJIGOYEK, MO3TO-
MY, IO Mepe TOro KaK CTaHOBHTCH TeMHee, NepBbiM BHIKJIIOYAeTCHA anna-
paT, BOCNpHHHMAIOLIHHA LBeTa.

KoneuyHo, kax bl yxe H3 COOCTBEHHOTO ONHITa 3HaeT, YTO HOY-
HOE BHAEHHe NPH c1abofi OCBELIEHHOCTH SIBJASIeTCH HEYBepeHHbIM, He-
SICHBIM.

DriBaeT Tak, 4TO 4eJIOBEK HEOXHAAHHO YBHAMT PSAJOM C ‘coboit Ka-
Ky0-170 TeHb. McnyranHo o6epHyBIHCh, YTOGH PacCMOTpeTh Kak cJe-
AyeT, 4YTO JKe 3TO TaKoe, YeJoBeK He BHAUT HHYero. CTpaHHas TeHb HC-
yes3Jsia Tak e OeCliyMHO, Kak H NosfiBUJack. DBosiasiuBbie JIIOAH TakHX
Bellled OYyeHb MYyTaloTCH.

B neficTBUTEILHOCTH HHYErO TAUHCTBEHHOTO TYT He npoucxoaut. Bee
HMEeT CBO€ eCTeCTBEHHOe OOBbACHEHHE.

Korzna MH CMOTPHM Ha KakKo#-HHOGYHOb NpeaMeT, ero H3o6paxeHHe
najaer Ha Ty 4acThb ceTyatToi OGOJIOYKH IJia3a, KOTOpas JIEXXHT Hemno-
CPeJICTBEHHO Mo3aJH 3payKa. JTO MEeCTO, Ha3hiBaeMoe XKeJITHIM NSATHOM,
gmne*rca CaMblM CBETOYYBCTBHTEJIbHBIM. HO OHO MOKPHTO TOJBKO KOJI-

OYKaMH.
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3HauMT, NPAMO paccMaTpHBasi KakoH-HHOynb MpeAMeT, Mbl BHAHM
€ro TOJbKO TEMH 3JleMeHTaMH IJjla3a, KOTOphble YyBCTBUTENbHEI K I{B€TaM.
Houbio ke KoNOGOUKH BCJieICTBHE HX HEJOCTATOYHOM CBETOYYBCTBHTE b~
HOCTH KaK pa3s u He paboTaror.

ITasnouku ke, pacnoJioxKeHHbe BOKPYT JKeJITOro NATHA, NMPOJOMKAIOT
JeficTBOBATh flajKe H MpPH CaMOM He3HauHuTesbiioM ocBemiennd, Ho Ha
HHMX NajaloT TOJIbKO Te JIYUH, KOTOpHe Koco Bxoast B rsa3. CrenoBa-
TeJIbHO, HOYBIO IJIa3 Jiyyiue pa3Jiuyaer NperMeThl, pacrnojioXKeHHble 0
KpasiM Hallero noJisi 3peHusl H HeM OOBIYHO MIOXO BHIHMBIE.

OpnHako HOYBIO, MBITASICh KAK CJIeAyeT PacCMOTPeTb 3TH MNpeAMeTHI,
Mbi MOBOpPAauHBaeM K HHM IJ1a3a H HayHHaeM no NpHBbHIYKE CMOTpPeTh Ha
HHX XKeJITHIM MATHOM, KOTOpPOe KaK pa3 HOYbK HHYero ¥ He BHUauT. [lo-
3TOMY, NOBEPHYBIUIHCh Ha HCMYraBliyi0 HaC TeHb, MBI HHYEro He MOXKeM
paccMOTpeTh, XOTSl B AEHCTBHTEJIbHOCTH KAaKOH-HUOYAbL MNeHb HJIH KYCT
Mo-NPeXHeMy CTOMT Ha CBOeM MecTe.



y ONbITbl H3 PA3HbIX
PASLIE/IOB PH3HKH

MATHHUTHBLIE CUNOBLIE JIWHWKW CTAHOBATCH
BUAUMbIMH

Korna mareuT npHTSAruBaer KyCcok iKeJjesa, CHJa, ¢ KOTOpo# nefcT-
BYIOT €ro NnoJiloCH, CTAHOBHTCH 3aMETHOM.

[Tonpo6yem y6eauTbcst B TOM, 4TO MAarHMTHasi CHJla npossisier cebs
BO BCEM NpPOCTPaHCTBE BOKPYr MarsHura. BosbMeM noaxoBoo6GpasHbiii
MAarHHT ¥ NMOJIOXKHUM Ha Hero KyCOK TOHKOTO KapToHa.

Teneps nochinjeM ero, Mo BO3MOMKHOCTH PaBHOMEPHO, IKeJIe3HHIMH
onunkaMu. floctyuaB THXOHLKO HOr'TeM IO KapTOHKE, MH 3aMETHM, YTO
BCE OMNMJIKH PACNOJIOKHJNCH B ONpeAesieHHOM nopsigke, o0pa3oBaB yeT-
KHe JHHHM, COCTaBJIsiIoLHe CBoeoOpasHbLIf y3op.

AnasiornyHbM 06pa3oM MOKHO Obljio OBl HCCJIEOBATL BCE NPOCTPaH-
CTBO BOKpyr MarHuTa. I[1pn s7oM Mb y6enuimch Obl, 4YTO B Kakoil OHl
NIZIOCKOCTH HM HAXORHJIMCH XKeJe3Hhle ONMWJIKH, OHU NMOA AefiCTBHEM Mar-
HHTHBIX CHJ BCeria pacno/araiorcsi 1o ONpefesaeHHBIM JIHHHAM.
ITH JIMHUH TAHYTCA OT CEBEPHOTO MOJIOCAa K IOKHOMY H HasHBalOTCH
MarHUTHBIMH CHJIOBBIMH JIHHHSIMH.

CinoBuie JTHHHH
NOAX0BOOGPa3HOrO
Mar’mTa.
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Cunopble JIMHHH MEXNy CEeBepHHM H IOXHHIM TNoJnocaMH Marhuta. OrrTajxuBaioniee
JleficTBHe OTHOHMEHHBIX MarHHTHBHIX NOJIOCOB 3aMETHO 1O PaChONOMEHHIO HX CHIOBHX
JIRHMIN.

Kak MBI BbISCHHJIH, BO BCEM NPOCTPAHCTBe BOKPYT MarHura neicr-
BYIOT MaruuTHble cHiabl. Ocoboe cocTosiHHe, OTJIHYalOUlee Npo-
CTPaHCTBO, B KOTOPOM JIEMCTBYIOT MarHuTHbie CHJBI, OT MPOCTPAHCTBA,
B KOTOPOM TaKHX CHJI HET, MHl MOXXeM OOHApYXKHTb C NOMOUIBIO XeJe3-
HbIX onuyioK. CHJIOBbIe JIMHHH NOKa3HBalOT HanpabJjeHHe MAarHHTHBIX
CHJI, AEHCTBYIOIUHX MEXAY NOJII0OCaMH MarHHTa, a o6JacTb NPOCTPAHCT-
Ba, B KOTOPOH NeHCTBYIOT MArHUTHHE CHJIB, HA3bIBA€TCS MATHUTHBHIM
noneM. HeHaMarsuyenHoe JKeje30, TIOMELlEHHOE B MAarHuTHOe TIoJie,
TIPOSIBJISIET CBOICTBO MarHHTa 0 TeX 1op, NOKa HAaXOAUTCS B 3TOM TioJe.
I'lpu nponoJDKHTENbHOM BO3JIEHCTBHH CHJ TOJSi TaKoe XeJle3o coxpa-
HsleT MarHUTHBle CBORCTBA U B LaJibHefllleM.

3emas Takke npercraBiisier coboii ruraHTckuii mMarHuT. CHyoBbie
JJMHHH MArHUTHOTO NMoJisi 3eMJIH YNPaBJsAIOT KOMMNACHBIMH CTpeJIKaMH.

MATHUTHBLIE CHUJIbl Y HAC JOMA

Ham 10M, K3k ¥ BCe OcTadbHble JOoMa, HAaXOAHTCA B MArEHTHOM [10Jie
3emau. Bee xenesnsie npeaMeTHl H3-3@ AJMTENILHOrO npeObiBaHUsi B
MariMTHOM NOJIe CaMH CTaJii MarHHTaMu. Mbl Jerko Mmoxkem ybeautocs,
yTO BCE ;KeJieddble npeaMeThl, HaXoAsUuHeCs Y HaC B AoMe, Hanpumep
»Xeae3Hble KPOBATH, Bellpa, ra3oBble CYETYHKH H T. /., ABJSAIOTCH MAarHu-
TaMi ¥ UMCIOT CeBEepHbIii ¥ I0XKHbBIH NOJIIOCHL.

Bo3abmeM KapMaHHBIH KOMNAC Bpofie TeX, C KOTOPBLIMH XOAAT TY-
PHCTH, U MOAHECeM ero K HHXXHel 4acTH OObIKHOBEHHOTO Bejpa.

Jlerko 3aMeTHTDb, 4TO CTPeJdKa KOMIIaca yxe He NMoka3sbiBaeT Hanpas-
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JieHHe ceBep — 10T, KaK A0 3TOro, a ee I0XKHLIH KOHell NOBepHYJICs B CTO-
poHy Benpa. Ecau Mbl Tenepb OyneM MensieHHO [ABHTAaTh Halll KOMMAacC
BOKPYT Belipa, TO YBHAMM, 4TO CTpesika TakxKe GyaeT MeiJieHHO NOBOpa-
4YHBATBLCS, BCE BpeMsl yKa3biBasl 103KHbIM KOHLOM B CTOPOHY Beapa.

Teneps nogHHMeM KOMNAC BepTHKAaJbHO BBEPX HA YPOBEHb BEPXHEro
xpas Beapa. [Ipn 3TOM MBI 3aME€THM, YTO KOMIacHas CTPeJKa MoBepHeT-
cst Ha 1809 1 K Benpy Tenepb OyAeT NMOBEPHYT yKe CeBepPHBHIH ee KOHell.
310 0OBACHACTCH TE€M, UTO HHIKHAS 4acTb Befpa npeacTtasJisieT coGoit
ceBEePHBIN MOJIOC TOTO KYCKa JXeCTH, H3 KOTOPOro cCnesiaHo Beapo, H
IO3TOMY K HeMYy MOBOPAYyHBAETCH IOKHbII KOHel CTpeskH. A BepxHHil
Kpa# Benpa — 3TO I0XKHBI NOJIOC, H NO3TOMY K HEeMY MOBOPAyHBaeTCH
CeBEPHBIit KOHELl CTPEeJIKH.

He Toabko Begpo, HO H XKejle3Hble MeYKH, Fa30oBble H 3j1eKTPHUECKHe
CYUETYHKH, 6aTapen OTOMJIEHHS U [laXKe KeJie3Hble KPOBaTH SABASIOTCA
MardMTaMH. Y BCeX 3THX TeJ C NMOMOIIBIO KOMNaca MOXKHO OOHaPYXHTb
BBepXY IOXKHBIH, a BHH3y CeBEpPHHIHl MOJIOC. JTOT MAarHeTH3M BO3HHK
NOA BJHSHHEM [JIHTENIbHOTO BO3JAEHCTBHSI MarHHTHOTO MOJs 3eM.JTH.

Tak Kak ceBepHBIfi KOHEl| MarHHTHOH CTpeJIKH TMNOKa3blBaeT Ha reo-
rpadHuecKuii ceBep, a CeBepHbIA MAarHUTHHH MOJIOC NPUTATHBAET I0XK-
HBIH KOHeI| CTpeJIKH, OTCIOAA HY}KHO CJeJlaTh BHIBOJ, YTO IOXKHBIH Mar-

C noMouisio KapMaHHOrO KOMMNaca, KOTOpbiH MeHbile CINHYeYHOH XOPOOKH, MOXKHO
NPOM3BECTH TPOCTellINe MAarHHTHHE HCCAEAOBAHUA. JKeneaHoe BeApo OKAa3bBaCTCR
MarHHTOM Bpepxy HaxoauTcst IOXHHEH MOMOC, 8 BHM3Y — CeBepHbil.



HUTHHIH NOJIIOC AOJ/XKeH HaXOJHUThcs B pailoHe reorpaduyeckoro Cenep-
Horo noJjioca. B IOxnom nonymapnn 3eMan Bce posxno Guth Hao60-
pot, To €cTb B pafioHe lOxHoro reorpacguueckoro nomoca HaXORHTCH
cesePHHIH MarHMTHLI{ nosoc 3emian. ClieqoBaTesibHO, U XKeJe3Hbie Mpef-
MeTH, Haxoasuinecss B IOXHOM nonymapum, nMelor B CcBOefl BepxHedt
YacTH MarHATHHIA CEBEPHBI MOJIOC, a2 BHH3Y I0OKHBI.

CEBEPHbIN NOAIOC MATHUTA MOH{HO CAENATHL
O{HbLIM U HAOEOPOT

JKeneansie npeaMeThi, NpeBPATHUBILHECS B MAaTHHTH NOJ AeHCTBIHEM
3eMHOI0 MarHeTH3Ma, MOTYT OGLITh NMepeMarHHYeHhH!, UJH, KaK TFOBOPST,
fnepenoJitocoBanbl. MX nosiockl MOXKHO Kak 6bl MOMEHSITb MECTaMH.

Jnsi 3TOro Hy»HO COOTBETCTBYIOIIHM O6pPa3oM H3MEHHTb MX NOJIO-
JKeHHe B MarHHTHOM moJie 3eMJid. DTO NnepeMeliieHHe MAarHUTHBIX MOJIIO-
COB NPOAOJIKAaCTCH 0OLIUHO 3HAYHTEJIbHOE BpeMs, TaK 2Ke Kak M HaMmar-
HHYHBaHHe B MarHUTHOM nosie 3eman. OQHAKO 4eJOBEK MOXKET MPOH3-
BECTH KAK HaMarHHYMBaHHE XKeJIe3HOro NMpeaMeTa B MArHHTHOM HoJie
3eMJIH, TaK H MOMEHATb MeCTaMH ero MarHMTHbIe MOJIIOCH B OIHO MTHO-
BeHHe.

Bo3bMeM Kesie3HYI0 KOUepry ¥ cTaHeM TakuM oO6pa3oM, yToOhl OHa
yKasblBaJjla pHMepHO ¢ ceBepa Ha Ior. [1pu 3TOM HYXHO nepkaib ee &
pyke Tak, 4ToObl pykositka Obljia o6palileHa Ha Ior, a caMa Kouepra mno-
BepHYTa K 3eMjie npuOausntesbHO mnox ymiom 60° (cM. PHCYHOK):
Tenepy nBa — TpM pas3a CWJIBHO YAapHM MOJOTKOM [0 PYKOSITKe
KOYepru H npoBepHM, He HaMarHHTHJach JiH oHa. C nNOMoILbI0 KoMIaca
MBI Jlerko y6ex<paeMcsi B TOM, YTO PYKOSITKA@ KOUY€PrH CTajia MpHTSATH-
BaTbh CeBepHblil KOHeL, MarHUTHOH CTPeJIKH, @ MPOTHBOMNOJIOXKHLIH KOHel|
KoueprH — 10xHblfl. TakHM 06pa3oM Mbl YCTAHOBUJIIH, YTO PYKOSITKA KO-
Yyepry NpeBpaTHJIaCh B IOXKHLI MOJIIOC MAarHHTa-KO4Yepry, a KpIoYok — B
ceBepHLIH.

Tenepp Bo3bMeM KoYepry B pyKy Hao60poT, TO eCTb TaK, YTOGH py-
KOAITKa ee Obljia noBepHyTa K 3eMJe (Toxke mon yraom 60°). [Toctynum
TaK JKe, KaK U Mpexje: yIapHM C CHJIOH 1Ba — TPH pa3a 10 BEPXHeMY
KOHLY KoyeprH. Tenepb KoMnac nokaeT HaM, YTO PYKOSITKa KoueprH
fpeBpaTH/iach B CeBepHbIi MarHHTHHIA MOJIIOC, @ KPIOYOK CTaJjl I0KHBIM
NOJIIOCOM.

Takoil OnbIT MOXKHO NMOBTOPATHL € KOYeprofi Muoro pas noxapsa. Mar-
HHTHBIE TTOJIIOCH JIETKO MEHSIIOTCS MeCTaMH.

HaMarununBande H nepeMeHa MOJIAPHOCTH NPOHCXOAAT TOA BJHSA-
HHeM 3eMHOT0 MarHeTH3Ma. Mbl yxke BHISICHHJIH, 4TO KYCOK XeJjie3a, Ha-
XoAsIIMHCA B MATHHTHOM noJie 3eMJIH, HAMarHuyHBaeTCcs Ha Kakoe-T¢
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Iocae neckonbkHX ynapoB Xesle3Has Kodepra OKasbiBaeTcsl HaMarHuuerHON. Ilepesep-

HyB KOyepry O6paTHHM KOHLIOM H NMPOH3BEAs €€ HECKOALKO YAapoB, Mbl OOHapYXHM,
YTO ‘ee MarHHTHHE NMOJIOCH TIOMEHSTHCh MeCTaMH.

ppeMsi. EcJiH e 3TOT KyCOK MNpoJiexxan B MarHHTHOM foJie LOJIro, OH
COXpaHfleT MarHHTHHIe CBOHCTBA H NOCJe TOro, KaK H3MEeHHJIOCh ero no-
JIOXXeHHEe B MarHHTHOM foJie.

Kouepra MrHoBeHHO HaMarHHTHJIACh H COXpPaHsieT CBOH MarHHTHLIe
CBOIICTBA B TE€UEHHE MPOAOJIIKUTeJbHOro BpeMenu. IIpoucxomut 510 1MO-
TOMY, YTO Mbl Ie€p¥KaJjH ee B HanpaBJIeHHH CHJOBBIX JIHHWH 3€MHOro
MAarHMTHOTO NOJISI I OAHOBPEMEHHO C 3THM HECKOJIbKO Pa3s CHJILHO Yyja-
PAJIH NO HEeH MOJIOTKOM.

YyeHble YCTAHOBHWJIH, UTO Ka)pas MeJsibuadiliasi 4yacTHIA jKeJe3a
HMeeT CeBepHblit M I0XXHHI NoMoCH. B KaKA0M HeHaMarHH4YeHHOM KY-
CKe 3Kejie3a HaXoAATCs 3TH KpolueyHble MarHHTHKH. OHHM pacnosioyKekbl
X20THYeCKH, TOSTOMY BeCh KyCOK IKeJle3a TIPEACTaB/fercs HeMar-
HHTHLIM.

I1pn nHTeIbHOM BO3IEHCTBHH 3€MHOrO MarHeTH3Ma YaCTHIL XKeJie-
3a NOCTENeHHO MPHHHMAIOT TaKOH MOPSAOK, MpH KOTOPOM OGoJibiias
4acTh UX CBOMMH CeBepHBIMH MOJIIOCaMHU o6pallaeTcss K OJAOMY KOHLY
KycKa XeJje3a, a I0XXHbLIM — K 7pyroMy. baaronaps 3ToMy Bech KyCOkK
JeJjie3a CTAHOBHTCH MarHHTOM. Yaapsl MOJIOTKA CHJABHO BCTPAXHBAIOT
Kesne3o0 H STHM CHOCOOCTBYIOT TOMY, YTO PaBHOMEpHasi NnepeOpHEeHTH-
POBKa BCEeX KPOILEYHBbIX MarHHTHKOB IPOHCXOAHT NOYTH MTHOBEHHO.

CaenoBaTes lbHO, MH YCTAHOBMJIH, UTO XKeJde3HLI€ NpeIMeThl MOXHQ
OBICTPO HAMATrHUTUTD, €CJIH JepPKaTh HX BAOJb JIHHHHA MarHMTHOIO NOJS
3eMJiH H OJlHOBPEMEHHO € MOMOILBIO CHABHLIX ylapoB BHI3LIBaTh Mnepe-
OPHCHTHPOBKY KPOII@YHHIX MOJIEKYJISIDHBIX MarHHTHKOB.
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INEKTPUHECHUE MCHPLI

Ha 6ymaxHbix ¢pabpHKax MOXKHO 4yacTto HabnoaaTh Takoe sIBJICHHE:
6bicTpo Geryuiee Mo MawiHHe 6yMaXKHO€ MOJOTHO OT MOCTOSTHHOTO Tpe-
HHS O CYKOHHYIO MOAKJNANKY CHAbHO HasJieKTpH3oBbiBaeTcs. MHoraa Ha
GyMare CKanJIHBAalOTCA HaCTOJBKO OoJibliiHe 3JIeKTPHUYECKHEe 3apsbl,
YTO NPOHCXOAAT SHAYHTEJbHBIE PAa3psi/ibl, HMEIoLHe BH] 60JbIIHX HCKP.
[TpocToli onkiT NOMOXKeT HaM co31aTh HanpsixKeHHe B 1000 BosbT MeXRy
JIHCTOM OOBIKHOBEHHOM raszeTHoit 6yMaru H CTeHOH KOMHAThl.

Bo3bMeMm sucT rasetHolt OyMaru M npexje BCero Kak cJjieflyeT ero
BhicymiHM. [1Jis 3TOro Hy’>kKHO XOpoLIo NMPOrJiafiuTh €ro roPAYHM YTIOTOM
(ooHAKO HYXKHO CJeJIMTh 3a TeM, YToOnl GyMara He o6yryiniach). Takum
o0pa3oM ynanum u3 6ymard paxe TO HeOOJbilOe KOJIHUECTBO BJIarH,
KOTOpO€ OHa Bceraa cojepXut. OnbiT Hy»KHO NpoeJHBaTh, MoKa Gyma-
ra He octhlyia. Ecin yepes HekoTOpoe BpeMs Mbl 3aXOTHM ero MHOBTO-
pHTb, OyMary HyxHO OyLeT cHoBa Harperb. bea 3Toro oneiT He yaacrcs.

Jlns Toro ytoOHl pe3ysbTaT onbiTa Ovlal Gosiee HarysAAeH, ero Jyyile
NpPOU3BOAHTDL B TeMHOH KOoMHaTe. ['opsiuyio 6yMary Hy:KHO NPHJIOKHTE K
KadesbHOIT Neyke HJH K CTeHe, OKJieeHHOl 0060AMH, H CUJILHO HaTepeThb
nnatsaHofi wetkoft. [loaro tepeTh He HYXHO — AOCTAaTOYHO HECATKA
CHJbHBIX NBHXXEHHH.

Cusa 5JeKTpHYECKOro MPHTAKEHHUS KPenkKo «MPHKJeHT» 6GyMmary K
creHe. Ecaiu MH Teneph nonpofyeM ee OTOpPBAaTh OT CTeHH, Mexay Oy-
Maroff H CTeHOH HayHYT MPOCKaKHBAaTb HCKPH a0 20 caHTHMeTpoB
LJIMHEL.

Ecau Tenepb B3ATh CHATYIO CO CTeHH 6yMary JieBOH PYKOH M mipH-
OGaMxxaTh K Hell MpaByIO PyKY, MOXHO 3aMETHTb HHTepeCHOe siBJIeHHe.
ByMara 6yaeT Tak CHJIBHO NMPHTATHBATLCH PYKOH, YTO COBEpPLIEHHO H30-
rHeTCA B ee cTopoHy. [IpH sTOM Mexay KOoHIIOM 6yMarH H pykoH Takxe
6ynyT NMPOCKaKHBATh 3JIEKTPHYeCKHe HCKPBl AJHHOH 1o 10 caHTHMeTpOB.
BosATLCS HX He HYIRHO: CHJla TOKA 31€Ch HACTOJILKO HHYTOXKHA, YTO y/Aap
HCKpHl B pPYKY NMOYTH COBepLleHHO HeyyBCTBHTEJIEH.

H3 storo Ml MoxXeM ceJiaTh BHIBOJI, YTO C MOMOWIBIO TPEHHSI MOXKHO
HA3JIeKTPH30BaTh MHorue TeJsia. [Ipn 3TOM HMeer 3HaueHHe He CTOJBKO
YHCTO BHEIlHee TPeHHe OAHOro Teaa O APYroe, CKOJbKO BHYTPEHHsS
BCTPsiCKa OOGOHX TPYIUHXCH BellecTB.

3710 siBJieHHe OCHOBaHO Ha TOM, YTO aTOMBI BCEX BeLIEeCTB COCTOSAT H3
3JIEKTPHYECKH 3apsiKeHHbIX yacTHu. Korpa tena tpyrcs Apyr o Apyra,
TO OAHA Pa3HOBHIAHOCTb 3THX YaCTHL, HA3biBaeMasi 3JIEKTPOHAMH, MO-
JeT B KAKOM-TO KOJIHYeCTBe nepedTH ¢ ONHOTO TeJia Ha apyroe. To teno,
KOTOpoOe NnoJiyyaeT AONOJIHHTEeSIbHOe KOJIMYeCTBO 3JIEKTPOHOB, Ha3biBaeT-
¢Sl OTPHLIATeJbHO 3apAXKeHHBIM. B NpOTHBONOJIOXHOCTD 3TOMY, T€JO, Y
KOTOPOTO 3JIEKTPOHBl OblJIM OTHATH, HA3bIBAETCH 33PSKEHHBIM MNOJO-
JKHTEJILHO. '
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Kycok o6bikHOBEeHHON
rasetHo#i 6yMarH,
€CJIH €ero Xoporio
TIPOCYIIHTH,

4 3aTeM npoTepeTh
OJIEXKHOH WEeTKOH,
MOXeT GHTH CHABLHO
Ha3/IeKTPH30BaH,

B namem onniTe 6yMara okasaJjiach 3apsi>KeHHOH OTpHILATeNBHO, a
LeTKa — noJioxnTensHo. bymara «npuaunana» K cTeHe, NOTOMYy YTO
ee OTpHilaTe/ibHbe 3apsibl NPHUTATHBAJMCh MOJOMXKHUTEJbHLMH 3apsjia-
MH CTEHHIL.

B HallleM onbiTe HanpsikeHNe MeXNY 3apsiKEHHLIMHU TeJJaMH COCTaB-
Jasiynio npumepno 1000 BosibT, H, HECMOTPSA HA 3TO, HX Pa3psibl HE TOJBKO
coBepieHHO 6e3onacHhbl, HO H 0€3060JIe3HeHHB RJSl YeJoBeKa, NMoTOMY
YTO KOJHYECTBO 3JIEKTPHYECTBA H CHJIa TOKa 31eCh OYeHb MaJibl.

NENEN,
3APAX{EHHbIM SNEKTPHYECTBOM

Ha 6oJsblInX 3aBoiax oTXOASALIHE ra3b ouelb 4acTo 06ecnbliMBaloOT-
€Sl ¢ TOMOUIBIO SJIEKTPUYECTBA. DTOT NPOLLECC OCHOBAH Ha TOM, YTO KPO-
LleyHbie TBepJble YaCTHIBl MbLIH H NelJia HeCYT Ha cebe 3jeKTpHYecKHe
3apanbl ¥ NO3TOMY NPUTATHBAIOTCH K TeJlaM, HMEIOIHM NPOTHBOMNOJOXK -
HHIH 3JIEKTPHYECKHH 3apsk. -

C noMolubio MPOCTOro onbiTa MOXKHO NMOKa3aTh, YTO MeJbuaHlline ua-
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Hacuinnem Ha HMelOUWYK 31€KTPHYECKHH 3apsa TNOYTOBYK OfT-
. KPHITKY HEMHOro neruyia. Ecau teneph CHATH ee CO €TO/a, TO 3J€K-
TPHYECKHE CHJILI MIHOBeHHo COPOCST € Hee BeCh nemned.

CTHLH NerJia MOryT OBITh 3JIEKTPHYECKH 3apsi>KeHHl H C NMOMOIUbLIO 3JEKT-
PHYECKHUX YK€ CHJI NpHBeJeHbl B HHTEHCHBHOE IBHKEHHE.

B naiwuem onbiTe M OyZieM MMeTh JI€JIO C NEMJIOM OT OGHIYHOM Nanu-
pochl. Eme HaM noHano6ATCs ropsiyas MJMTa WIH YTIOr, TOYTOBasl OT-
KPHITKA H Ole)KHas 1IeTKa.

Tak ke kak ¥ B npebAYIIEM ONbITE, 3aPAAHM JIEKTPHYECKH NOYTO-
BYIO OTKPHITKY. [lJii 3TOro MHl ee cHauasa Kak cJeflyeT NpoCyLIHM, No-
TOM TOJIOXKHM Ha JIePeBAHHBIA CTOJI H HECKOJIbKO pa3 CHJILHO MpoBeleM
no Heil meTkol. OTKpPEITKA «NpHKJEHTCSA» K cTosly. HaceinieM na Hee
HeMHoro nenJyia. Ecin Mbl Tenepb OCTOPOMKHO NOAHHMEM OTKPHITKY Hajl
CTOJIOM, TefeJi BHe3aNHO PA3JIETHTCH BO BCe CTOPOHBL.

MoxHO nOKa3aTh, YTO MOYTOBAas OTKPbITKA Oblna 3apskKeHa OTPH-
1aTeNbHO. TO 3HAUYHT, YTO B €e BelecTBe co6paioch H3OKITOUHOE KOJAH-
yecTBO 3/71eKTpoHOB. [10Ka OTKpBHITKA Jiexkasla Ha CToJie, 3JIEKTPOHB H3
NpHJIeramouero K Heft cjioss gepeBa ObliiH OTTECHEHH Briy6b, MOTOMY UTO
3JIGKTPOHH BCErjia OTTaJKHBAIOTCA APYr OT Apyra. BeJiencTBHe 3TOro B
BEePXHEM CJioe LepeBa BO3HHK H3OBITOK MOJIOXKHTENBHBIX 3JIEKTPHUECKHX
3aps10B. DTO NMPOH30LILJIO NOTOMY, YTO, €C/IH U3 Kakorb-au6o Tenaa oft-
HATHb HEKOTOpPOE KOJIHYECTBO 3JIEKTPOHOB, OHO HeH36exxHo npHobGperteT
NOJIOXKHUTEJIbHBIA 3apsa.

Taxk Kak noJoXxurejibHbl€ U OTpHILaTeJbHbIe 3apsAAbl IPHTATHBAIOTCH,
OTKPHITKA IJIOTHO «MPUKJEHJach» K CToNy. B nepBLiii MOMEHT nocJe To-
ro, Kak Mbl HACLIMAJH NeneJs Ha OTKPHITKY, €r0 YacTHLH elle He HMEeJIH
HHKAKOTO 3apsilla, NOTOMY YTO 3JIEKTPOHbI OTKPLITKH ObLIM NPUTAHYTH
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NOJIOXKHTENbHBIMH 3apAfaMH BEPXHEro CJIOA epeBa H MO3TOMY He MOr-
JiH NPOHHKHYTh B YaCTHIOH nenJa. Ozmaxo, Kornpa Mbl NOJHSAJH OT-
KDHITKY HaJi CTOJIOM, 3JIEKTPOHH ObIH OCBOOONKAEHH OT MNPHTATHBAIO-
LIero AeHCTBHSA MOJIOXHTEJbHBIX 3apsaaoB CToJia.

Tak kak 3JICKTPOHL! B3aHMHO OTTAJIKHBAIOTCA, HaCTh HX HeMelJieH-
HO YCTpEMHJIach B NPOTHBOMNOJIOKHYIO CTOPOHY H MPOHHK/JA B YacCTHIHI
nemia, KOTOphle BCJICACTBHE 5TOrO M MPHOOpPENH 3JIeKTPHUECKHH 3a-
paa. OTpuuaTenbHbie 3apsifibl OTKPLITKM H OTPHLATEJIbHBIE 3apsibl
HYacTHI NemnJia OTTaJKHBAOTCH APYr OT ApPyra HacCTOJMbKO CHJILHO, UTO
JIETKHE YacTHLH nenjia cOpachHBAIOTCH ¢ MOBEPXHOCTH OTKPHTKH CH-
JIOH 3JIEKTPHYECKOTrO B3aHMOMEHCTBHS.

BPALLATENLHOE ABHUHEHUE KAK CNEALCTBUE
INEKTPHUHECHUX CUN

Jasi oGHapyKeHHS 3JIEKTPHYECKHX 33apANOB (PH3HKH MPHMEHSIOT
o6blyHO npocToil Npubop, Ha3biBaeMHlit 3jieKTpockonoM. 3ItoT mnpubop
NIOKa3LIBaeT NPUCYTCTBHE 3JIEKTPHUYECKUX 3apsiOB NeperBHKEeHHeM Ka-
Koro-in6o ykasaTteJis, HaipHMep TOHKHUX KYCOYKOB (OJIbIH, NamHpoc-
HOH OyMarH ¥ T. A. Mbl MOoxeM yOeqHTbCS B TOM, UTO He TOJbKO TAKHE
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C nomousio
3JIEKTPHUECKUX CUJNL
3Ty Nanky

MOYKHO TIPHBECTH

B JOBOJNLHO OHICTpOS
JBHXEHHe.




Jierkue rnpeametsl, Kak ¢oJjibra 1 nanupocHasi 6ymara, Ho ¥ MacCHBHast
TPOCTh MOXeT JBHraTbCsl NOJ BO3AEHCTBHEM 3JIEKTPHYECKHX CHJL.

Hanst storo onblta HaM NOHAfO6sATCSE OOHKHOBEHHAS TPOCTD, SJEKTPH-
YEeCKH 3aPSAXKEHHBIH KYCOK raseThl WJH 3JIeKTPHYECKH 3apsiXKeHHasi Noy-
TOBasi OTKPHITKA.

[Mon10XXHM TPOCTb Ha CNHHKY CTYJla TaK, YTOOH KOHIB €€ YPaBHOBECH-
JIHCb ¥ OHA 33aHsJIa FOPH3OHTAaJbHOE noJioKeHHe. Tenepr npHOAH3UM K
O/IHOMY H3 €€ KOHLOB 3JIEKTPHYECKH 3apsiXKEHHBII JINCT ra3eTHol GyMa-
I'd WJH 3JIEKTPHYECKH 3apsiKeHHYI0 OTKpHTKY. HemepnenHo tpoctb
HayHeT J[BHUraTbCH: OHa NOBEPHETCST B CTOpOHy OyMaru. Ecau Mbl
oyeHb ObICTpO mepeHeceM OyMary Ha JApYrylo CTOPOHY TPOCTH,
TO IABIKEHHE €e 3aMeIJIHTCH, NMOTOM TPOCTb OCTAHOBHTCH COBCEM, a
CNYCTA €lle CeKyHJy HauyHeT ABHratbcsi B OOparHOM HanpabBJieHHH,
OfIATb B CTOPOHY OyMarH.

C nomMouibio 0HOrO H TOro e JIHCcTa GyMard Mbl MOXXeM MHOro pas3s
NOBTOPHTH 3TOT OMNBIT — A0 T€X Nop noka 6yMara He CTaHeT ONATh
BJIaXKHOH M He noTepsieT BCJICACTBHE 3TOr0 CBOH 3JIEKTPHYECKHH 3apsifi.

Ecan Mb GyneM nopHocuTh GyMary TO CBepXy, TO CHHM3y, Hala
TPOCTb HAYHET KOJ€6aThCs BBEPX H BHH3, TO €CTh PACKaUHBAaTbCA BOKPYT
ropu3onTtasibioi ocn. [loctenenHO H3MeHsIA MOJIOKEHHE IJEKTPHYECKH
3apsikennoii 6yMmars B TeMne pacKaunBaHMsi TPOCTH, MOXKHO AOOHTBCH
TAKHX CHJIBHHIX KoJieOaHui, 4TO naJika B KOHLE KOHIIOB yNajerT.

OTuero ke HauMHAeT PACKAYHBATBLCH TSKeAasl TPOCTH?

OTtpuuarteanio 3apsmkennas Oymara 3actasiisieT JIEKTPOHH, cojep-
)Kauiecs B BEUIECTBE TPOCTH, NEPEHTH HA NEOTHBOINOJOXHYIO €€ CTOPO-
ny. Biaroaapsi stoMy Oamxkafmiaa k Oymare CTOpOHa mnaJiki OKa3sHi-
BAaeTCs 3apsKeHHOH HOJOKHTENBHO. DTH NOJIOXKHTENbHHE 3apsAibl NPH-
TATHBAIOTCA OTPHLATEILHBIMU 3apsinaMu GyMaru. JTH-TO CHJLI B3aHM-
HOTO TNPHTSI2KEHHSI PA3HOHMEHHLIX 3apsfiOB M BHI3BIBAIOT JBMIKEHHE
NaJKH.

Korna Mbi 6bicTpo nepenecsin Gymary na npoTHBOINOJOXKHYIO CTOPO-
HY HAJIKH, TO ee CTaji0 NMPHTArHBaTh B NMPOTHBONOJIOXKHYIO CTOPDOHY, a
ABHJKCHIIE B NE€DBOHAYaJibHOM HamnpaBJieHHH 32TOPMO3HJOCH.

Ecan nupn 370M HMeTh B BUAY, YTO TaKasi TPOCTb BECHT GosbLiie KHJIO-
rpaMMa, TO MOXKHO HaIJIiAHO YOe/HThCS, 1aCKOJIbKO BEANKH 3. IeKTpHYe-
CKHE CHJIbl, KOTOpHE I€HCTBYIOT MEXKAY razetTHoit OvMaruvif, HaTepToH
OJIe’)KHOH HETKOM, H TPOCThLIO.

SNEKTPUYECKOE NONE
1 BOARHOM MOHTAH

Jloka3aHo, YTO NMpH pACHbIJIEHHH BOABl TOSIBJISIOTCA 3J€KTPHYeCKHe
sapsab. O6paTtHbiM 06pa3oM efiCTBYIOT 3JIEKTPHUYECKHE 3aPAAH Ha BO-
ASIHYIO NbUTH (HanpHuMep, B 103KA€BOM obJiake), a TaKkKe Ha BOIASHYIO
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Ctpys BOAM, BHTEKaWllas H3 TPYOKH HAKJIOHHO BBEPX, HEIAJeKO OT BEPIUHHBI JEJIHT-
CSl Ha HECKOJLKO CTPYeK. JJVIEKTPHUECKHH 3apsj, PacnoNOKEHHBi HA PAacCTOSHHMH He-
CKOJMILKHX METpPOB OT 370f CTpyH, coOMpaeT ee B ONMH HOTOK.

CTPY10. DJIeKTPHUYECKUH 3apsify NposiBisieT AelicTBHEe BO BCEM NPOCTPaH-
CTBe BOKPYT cebs, 1 cHAa 3Ta B J106ofi TOUKE OKpPYKalollero ero Inpo-
cTpaHcTBa MoXeT OBHITh Jerko o6HapyxeHa. IlpocTpaHcTBO, B KOTOpOM
NeACTBYIOT 3JIEKTPHYECKHe CHJIbI, HA3bIBaeTcs! JEKTPHYECKHM MOJIEM.

Caenyiouii ONHT MNOKaXeT HaM, YTO TOHKAas BOAsiHAsI CTPYsl OYEHBb
YYBCTBHTEJIBHA K 3JIEKTPHUECKOMY NoJ0. Mbl cMoXeM yOeUTbCsl B TOM,
4YTO BOASIHAS CTPYS B CBOEM JBHXKEHMH MNpHOOpeTaeT 3JeKTPUYECKUH
3apsifi, KOTOpHft nmnposiBiisier <¢e6fA Ha  PACCTOSHHH HECKOJIbKHX
METpOB.

st 31010 HaM NMOHanoOATCA PEe3HHOBHIH 1IVIAHT, CyXeHHasi Ha KOH-
1e cTekissHHasi TPyOKa, 1ITaTHB, CTEKJISIHHAS MHCKa, 3JeKTPHYECKH 3a-
psikeHHast GyMara M BOAONPOBOJAHHH KpaH.

Hanenem koren pe3nHOBOro ILJIaHra Ha INHPOKHH KOHeIL[ CTEKJISH-
HoM TpyOKH H 3a)KMeM ee B IUTaTHBE TakK, YToOH OHa Obljla HanpaBJyieHa
noj yrjoM BepX. I1poTHBOTIONOKHHI KOHel Pe3HHOBOTO LIJIaHra NpH-
COEAHHHM K BOJONPOBOAHOMY KpaHy.

OTkpoeM BORONPOBOAHBI KpaH TakKMM 06pa3oM, 4ToGbl CTpysl BOAH
noaHHMaJiach He OoJiblie yeM Ha 50 caHTHMeTpoB. MEl YBHANM, YTO HE-
JlaJIeKO OT BHICILEH TOYKH BOASIHAA CTPYs pasdelisieTcsi Ha HeCKOJIbKO
YyacrteHd, KOTOphie OTAEJIBHO NafaloT B CTEKJSIHHYIO MHCKY.
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Ecan MBI TEneps nogHeceM K BepXHeH TOYKE CTPYH 3JeKTPHYECKH 3a-
psKerHYyl0 GyMary, TO YBHIHM, YTO BCe OTje/IbHLIe YaCTH Halled CTPyH
cobepyTcsi BMecTe M GYyAyT MajaTh B MHCKY OIHHMM NMoToKoM. Kak Tojib-
Ko Oymara Gyaet yOpaHa HJiM Ke norepsiet 3JeKTPHUECKNH 3apsa, TPy
CHOBa pacCnajercsi Ha psifi OTAEJIbHBIX NMOTOKOB.

Ham onbit OCHOBaH Ha AEHCTBHH 3JIEKTPHUYECKOTO [M0JA, BHI3biBae-
MOT'O 3JIGKTPUYECKHMH 3apsnaMu GyMaru. QJeKTpHyecKoe MoJie€ BhI3bI-
BaeT Ha MOBEPXHOCTH BOAAHOI CTPYH 3JIEKTpHUECKHe 3apsifibl, KOTOphie
yMeHbIIAIOT NOBEPXHOCTHOE HATSXKeHHe BOAHL. ITO NpensaTCTBYeT pacna-
JICHHIO CTPYH Ha PsiJi NOTOKOB.

Toukasi BoafiHasi CTPys HACTOJbKO UYYBCTBHTEJNbHA K JEHCTBHIO
3JIEKTPHYECKOro TOJIfl, YTO TIPUCYTCTBHE 3JIEKTpHuecKon Oymaru Oynper
DPOSABJATECA yXKe Ha PacCTOSSHUH HEeCKOJbKHX METPOB.

BMecTo 3/IeKTpHYECKH 3apsiXKeHHOH OyMard MOXHO € TakKHM Xe
yCIIEXOM NPHMEHHTH - HATEPTYIO LIEPCTHIO CYPryqHYyl0 MM 300HHTOBYIO
NaJIoUKy.

BYMAIA
AN ONPEAENEHHUA NONAPHOCTH

Pab6otas ¢ npoBojiKo#i NOCTOSAHHOrO TOKd, 3JIeKTPOMOHTEp YacTo AOJI-
JKeH UMeTb BO3MOXKHOCTh BHISICHHTb, KAKOH KOHEll NPoBOAa BejeT K Io-
JIOXKHTEJIbHOMY MOJIIOCY H Kako#l K orpunaresabHomy. [las storo npume-
HAIOTCH OOBIYHO CrelMaJsibHbie JIaMilbl, KOTOphle, BCHBIXHBas!, MOKAa3biBa-
10T oTpHuaresbHBl nomoc. OxHako ecTb mpoctoii cnocob BHATH M3
noJioxkeHHsi H 6e3 NoMoIUH TakHX Jamn. [nsa 3Toro HyxHa cnenuajbHas
6yMara, KoTopasi, H3MEeHHB OKpacKy, Mnokaxker OTPHHATEJILHHI nooc.

Y10o0bl npofiesiaTh 3TOT ONBIT, HAM NMOHAN00ATCHA KYCOK TaKOH Crie-
uuajpHoit 6ymaru (6enoft), cTekJo, aKKYMYJSATOP, ABAa KYCKa H30JHPO-
BAHHOIO MPOBOJlA C LITEKepaMH Ha OAHOM M3 KOHLOB.

IlpucoennsnM K 060HM NOJIIOCAM AKKYMYJISAITOPA 1O OAHOMH NPOBOJIG-
ke. Ha npoTHBONOJIOXKHBIX KOHIAX 3THX MPOBOJIOB 3aKPeNHM ILUTEKepHl.
3aTeM HaMOYHM KyCOu€eK ChelHaJbHOR GyMaru H NOJIOKUM €ro Ha CTeK-
JIAIHHYI0 My1acTHHKY. Ecain MBI Tenepb npukocHeMcst 0OOOMMH 1TEKepaMH
K IPOTHBONOJIOXKHLIM KOHIlaM Halleh 6yMaXXKH, TO Y OfTHOrO H3 KOHTaK-
ToB GyMara HeMezJieHHO NOKpacHeeT. [1o 3TOMY OKpauiMBaHHIO MBI MO-
3KeM 6e301H60YHO YCTaHOBHMTb OTpHLATENbHBIH Nnomoc. IIpu sToM HYX-
HO CJIEAUTh 3a TeM, YTOOH! HAlllH HITEKEpPhl HE CONPHKOCHYJHCh HAPYr C
JApYroM, MOTOMY 4TO B 3TOM CJIy4ae NMPOU30AAET KOPOTKOEe 3aMbIKaHMeE.

Yro xe 3T0 3a yyaecnaa 6ymara, cnocoGHasi OTJINYATb OJIHH 3JIEK-
TPHYeCKHH nosmoc ot apyroro? Huuero ocoGeHHoro B He#l Her. 31O
OGBIKHOBEHHAS] TNPOMOKaTeJbHas O6yMmara, NpOMMTaHHAs PACTBOPOM
¢enosdranevHa H KaJHeBO#H COJIH.
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Koraa MBI npHKOCHYJIHCE K GyMakKe MPOTHBOMOJIOKHBIMH M0JIIOCA-
MH OJHOIO H TOT'O K€ HCTOYHHUKA TOKAa, N0 HeH HayaJs nporekartb cnalbiil
TOK. ITOT TOK Pa3fIONKHJ PacTBOPEHHYIO KaJHeBYlo cosb. Kaau# sneki-
pHYECKHE CHJILI NPHUTAHYJIH K OTPHLATE/NbHOMY MOJIIOCY, Iie oH oGpaso-
BaJ ¢ NponuThiBapuleil OyMary BoJoH KaJHEBYIO UIEJO04b.

Penondranent npHoOperaeT KpacHLll LBeT aame OT CaMblX HH-
YTOXKHLIX KOJHYeCTB KaJsuesoil menoyu. [lostoMy no kpacHoMmy usery
Tako#l OyMarKKH MOXHO 6e30IHO0YHO ONpeAesuTh OTPHUATENAbHBIH
noJioc. Ha nonoxuresbHoM noJoce 3AeCbh HUKAKOro H3MEHEHHSA okpac-
KH He HaGJaiopaercs.

Ecax onbiT NpOBOAKTCA ¢ NOMOILBIO NEPEMEHHOr0 TOKa H3 OCBETH-
TEJbHOH CETH, TO B Hallly LeNb 00513aTENIbHO HYXHO BBECTH KaKOe-HH-
6ynb Gosbluoe COMPOTHBJIEHHE, HanpHMep 3JEKTPHYECKYIO JiaMIOuKY.
310 HEOGXOAMMO VIt TOrO, YTOOL! NPEeJOTBPATHTD ONAaCHOCTb KOPOTKOIO
3aMbIKaHHUA.

Tenepb MH CMOXKEM YCTaHOBHTb, YTO HMeEM JeJIO ¢ NePeMeHHbIM TO-
KoM. BBIICHHTCA 3TO no TOMY, 4TO NMOKpacHeHHe OyMard npOH30HAeT
BOKpPYr OGOHX KOHTAKTOB. 3TO H MOHATHO: BeAb MOJIIOCH NEPEMEHHOr0
TOKa B OCBETHTE/IBHOH CETH MEHSIOTCA MECTAMH CTO Pa3 B CEKYHAY.
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Ecal npHJAOKHTL 0632 KOHTAaKTa, HMAYUIHE OT MCTOYHHKZ MNOCTORH:
HOTO TOKa, K BymMaxre, cMoueHHOH pacTBepoM denondTaseHHa, 10
BOKpYr OTPHLATEAbHOrO TIOJIOCA OHA OKPAaCHTCA B PO30BHIl UBCT.



BO3AYX AENAETCH BUAWMMbLIM

4
+

PaccMatprBasi TeHb ropsilieli CNHYKH, Ml BMIIMM BO3AYlUHbE NOTOKH, KOTO-
phie IPyruM crioco60M 3aMeTHTh Relb3s. Tak JKe CTaHOBATCH 3aMEeTHHMH
BOSAyHIHEE HOTOKH Haj ropsipiefi cpeyoii. Eule saMeTnee BO3AYLUHEIE NIOTOKH
Han OyH3eHOBCKOH ropeJKof.

Ecnn paccmaTpvBaTh KakoH-HHOYAb npeaMer OJH3KO Haj FmoBepX-
HOCTBIO ropsideil MJIMTH UJIM HarpeToit 6aTaped OTONJEHHS], OH KaXKeTcs
HaM Kak OH KoJibmylumMmcsi. MokHO caMiM y6enHTbCSE B TOM, YTO 3TO
SIBJIEHHE BHI3LIBAETCSI MOTOKOM HAarpeToro BO3AyXa, NMOAHHMAIOLIeroca
HaJ neyko# uiu Oarapeen.

Jlas 3Toro HaM moHanobGsiTcsi KapOunHas Jiamma, Genasl creHa, CBe-
ya, 6yH3eHOBCKasi ropeJika U pe3nHoBhill njianr. C noMouiplo Kapbun-
HOH JlaMNbl HA CTEHE MOJIyYyaeTcsl OYeHb YeTKoe H SICHOEe TeHeBoe H300pa-
JKEeHHEe TOro npeaMera, KOTOpHil Mbl NocTaBHM nepes Jamnod. MoxkHo
HCMOJIL30BaTh H JIIOOOH ApPYroil HCTOYHHK CBETa, HAIOLUMH 4YeTKHe, pe3-
KHe TeHH.

Ecsn MH 3a3K3KeM CITHUKY M OCBETHM €€ JIaMIoil, TO YBH/IMM Ha CTe-
HE TE€Hb OT BO3AYIIIHOIO NOTOKAa H 3aBHXPCHHUH BO3JYXA HaJl CIHYKOM.
Ho elie cnabnee 3T 3apUXpeHHsl Haj NJarMeHeM Fopsiueii cBeuH HJH
OyH3eHOBCKOI ropeJiky. Takne 3aBHXpeHHsI NPHMEYATenbib elle H TeM,
YTO B HHX SICHO BHAMH GLICTPO MEHSIOIHECS TeMHBIC H CBeTJibie JIMHHH
H obsiacTH.

370T ONHT y0exKnaetT HaC B TOM, YTO Hay JiIOOBIM MJiaMeneM MnojHH-
MaeTcs BBEPX HAarpeThifi BO3AyX, @ TaKiKe Macch ropsiyHx rasos, obpa-
3YIOIUXCA B NpOLEcce ropeHHsi, KOTOPLi€ CMEIHBAOTCH € XOJOAHBEIM
BO3;LyXOM ¥ 00pasyloT Te caMble NOTOKH U 3aBHXPEHHS, KOTOPHE MH Ha-
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6mosanu B HameM onbite. I'opsiuvii BO3ayX MeHee NJIOTEH, a NOTOMY H
Jerue, yeM xononaHuii. Ha rpanune mexay MeHee H OoJiee IJIOTHHIM
BO3yXOM CBETOBOH JIyY NMpeJIOMAsIETCA TaK iKe, KaK H NpH nepexone,
CKajkeM, H3 BO3/yXa B CTEeKJIO. JTO NpesyioMJIEHHE CBETOBLIX Jyyell M
0o0ycJIOB/IMBAET NOSABJICHHE CBETVILIX H TEMHBIX 00/1acTed B 3aBHXPEHHNAX
Bo3ayxa.

U3SMEPEHUE ANMHbLI BOJIHbI
CBETA

Hayka ycraHoBHJIa, UTO CBeT SIBJSETCH 3JIEKTPOMArHUTHLIM BOJIHO-
BbIM apmKeHHeM. CBeToBHE H PaNOBOAHKH OTJIHYAIOTCH APYr OT Apyra
TOJNBKO AJIMHOM cBoeit BOJIHBL. C MOMOILBIO NPOCTOrO ONHITA MBI MOMKEM
onpenesHTb AJHHY BOJIHEI Jiyyeil pa3JIHyHHIX 1{BeToB. [Ia51 3TOrO0 HaMm He-
06X0IMMO H3MEPHTb PacCTOSAHHE MEXKAy TEMHBIMH M CBETJHIMH NOJIOCa-
MH, 3aMETHHIMH B TeHH HroJiku. JIns storo ombita HaM MoHapoGATCH
6osibluas Hraa, JuHefkKa, 6ymara n OynaBKa.

KoMHaTy Hafio 3aTeMHHTL TaKHM 00pa3oM, YTOGH B Hee NPOHHKAJO0
KaK MOYXHO MeHbllle CBeTa. 3aTeM HY>KHO NMPHOTKPHTDb LITOPY TakK, 4YTO-
OHl B KOMHATy NPOXOAMJ TOJIbKO Y3KHH NMy4YOK sipkoro ceeta. B stor ny-
YOK NMEPNeHAUKYIAPHO K Jyuy CBeTa HYXKHO NOCTaBHTb HrJyy. TeHb OT
Hee ynajet Ha JiHCcT 6yMarH, 3aKperJieHHH# HenocpeACTBEHHO 3a HMIJIOH
(oM. pucyHok). Ecan MBI Tenepp GylieM NOCTENEHHO OTOABHIaTb JIHCT
6ymarH, TO BCKOpe TeHb CTaHET MeHee YeTKOH H BOKPYr Hee MOSBHTCSH
paayxHas KafiMa, nepeceyeHHass psiAOM TE€MHHBIX H CBETJHIX MHOJIOC.

Tenepb HaM HY’KHO 303MOXKHO TOYHEE H3MEPHTb PACCTOSIHHE MEXAY
ABYMSI cpeHUMM (OaHKaMILHMHU K HIJe)
TEMHBIMH MnoJsiocaMH. JT1o yaobGHee Bce-
ro cpejlaTh Tak: NPOKOJIOTh OyJaBKoii ce-
PeNHHY Kaxao#l MOJOCKH M TocCJie 3TOro,
y6paB cBETOMACKHPOBKY, H3MEpPHUTh pac-
cTosiHHe Mexy o6eHMH OTMeTKaMH C 1no-
MOLUBKO JIHHEHAKH.

Ecau BCce ces1aHo NPaBUHJIBHO, MBI NO-
JIYUHM pacCTOsiHHe NpHMepHO B | MUJIH-
MeTp. Tenepp HM3MEpPHM TOJILMHY HIJIHL.

TemHuule H cBeT/HE
JIHHHH HHTepdepeHIHH
BOKpPYT TEeHH
OOLIKHOBEHHON HIOJIKH.




A1o Oyner Toxe npumepHo 1 mumiMerp. M nocaenmee namepeHue —
paccrosiiie oT HrJibl a0 6ymaru. INoayuunm npuGausuteasho 2,5 Merpa.

BuzieHHble HaMH TeMHbIe H CBeTJIbie NOJOCH NOSIBJSIIOTCS BCJICACTBHE
TOIO, YTO BOJIHBI CBETA HAKJIAABIBAIOTCA Apyr Ha apyra. OcBelleHHOCTh
B cepeiHHe CBeToBOH 006NacTH BO3HHKAET NOTOMY, YTO TEHb HIABI ya-
CTHYHO OCBELAETCs] TEMH JIyuaMH, KoTopble, 06xons Uryy, kak O He-
MHOTI'O OTKJIOHAIOTCSI. Temibie 06J1aCTH NOJYYalOTCA MOTOMY, YTO, KOria
H3-3a JIeBOTO Kpasi HIiibl Ha OymMary najaet rpe6GeHb BOJIHB, B TO ¥e

caMoe MTHOBEHHe H3-3a NpaBoro Kpas Ha 6ymMary najaeT BnaaMHa, H
Hao6opoT.

BoanoBas BnaavHa niepekpuiBaeTcsi rpe6HeM BOJIHB, KOTOpHiE€ B3a-
HMHO ApYr Apyra BoipaBHUBaIOT. [lonyyaercsi, 4To B 3TOM MeCTe CBEr
Kak Obl BOBCe He najfaer, H NO3TOMY 31ech LapuT TeMHoTa. CBeT ILIOC
CBET B TAKOM Cjlydae O3HAauaeT TEMHOTY. §iBJeHHe, PH KOTOPOM cBe-
TOBbI€ BOJIKbI B3dHMHO OCJIa0bJsAI0T MAH YCHJAHBAIOT APVT ADYra, Ha3bl-
Baetcsi HHTepdepeHiHell ceeTa.

A Ha MecTax fIPKO OCBeLIeHHLIX, B TOH e 001aCTH HHTepdepeHIHH,
B OJ(HO M TO K€ MTIHOBE€HHe H3-3a 006eMX CTOPOH HIVIH MPHXOAAT HJIH
rpeOHH BOJIHBI, HJIH BOJIHOBHI€ BNIAAHHL, KOTOphle APYT ApYra B3aHMHO
YCHJIMB2IOT.

Haiwr onmbiT siBnsieTcsl HarAsiAHBIM NMOATBEPXACHHEM BOJIHOBOH IMpH-

ponbl CBeTa. Yuenbie JOKaszaJH, UTO 3/1eCh clipaBeAJIHBO TaKoe€ COOTHO-
HICHHKE!

JHaMeTp HIJbl X PacCTOsiHHEe MEXJLy IOJIOCaMH
paccTosiHlEe OT UIJbi 10 3KpaHa

IJIHHA BOJIHBI =

EcJyiu nocTaBHTh B 3TO COOTHOIIEHHE HaleHHble B HallleM OIkiTe
YHCN2, NOJYUHM:

b am X1 s
2400 mm

JIJIHHA BOJIHBI = = 0,0004 sm.

Tak Kak Jyy Kaxaoro LBeTa HMCET BIMOJIHE ONpeneseHHyl IIHRY
BOJTHLI, TOYHOE H3MepeHHe AOJDKHO NpoJeJbiBaTbCs MNMpH CBeTe KaKoro-
HHOVAb OHOro UBeTAa.

Taxum o6pa3oM, MBI YCTAHOBMJIH, YTO AJIHHA BOJIHLI BHANMOIO CBe-
Ta COCTABJISIeT HECKOJIBKO MECATHTHLICAYHBIX aonell MugHMeTpa (npH
6oJiee TOUHLIX H3MepeHHSAX YyyeHble BBIICHWJIH, YTO, HalpHMep, IJHHA
BOJII FOyGoro cBeta cocrapasier npubausuresnsro 0,0004 Muiaanner-
pa, a xpacnoro — 0,0008 MusMMeTpa).
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AUDODOPAKLIUA CBETA

BonnoBasi npupona ceera OHJa HaMH BbISiBJIEHA B npeabiaylleM
OMbITE C NOMOUIBIO SIBJIEHHSI HHTEP(depeHHH. MHoro onbiToB ObIIO cpe-
JiaHO ¢(pH3HKaMH, 4TOOH cororpacupoBaTh HHTEPEpeHIHOHHYIO Kap-
THHY H TIaTeJbHO ee H3yuyHTb. Kak BH y6enusuch, siBneHde HHTepde-
peHIMH MoxeT GHTh OGHapyXeHO TaKKe C MOMOLIBIO OYeHb NPOCTHIX

CPencTB.

Tenepn ocTaHOBHMCS HA APYrOoM SIBJIEHHH, KOTOpPOE MOXKHO Ha6mo-
aTh, €CJIH NOCMOTPETDH Yepe3 PACKPHIThl MeJKOBHIA 30HTHK Ha rops-
LM YJIHYHBIA POHAPE.

Ecau MBI B TEMHOTE CTaHeM pacCMaTpHBaTh Yepe3 pacKpHITHIA 30H-
THK YJIHYHBIH (oHaph, HaXOAAWMICS OT HAC NPHUMEPHO HA PACCTOSIHHM
50 MeTpoB, TO YBHAMM OYeHb cBOeOGpasHoe H MHOTOKPaCOYHOE CBETOBOE
ssjenHe. [1pex e Bcero aTo Gyner npuMepHO ABAALATD JIaMI, IPaBHJIb-
HO PacCrnoJiOXKeHHbIX, KaK KJAeTKH Li1aXMaTHOH AOCKH.

Ec/iy MBl HayHeM BpaulaTh 30HTHK, BMECTE ¢ HHM HauHeT BpallaTh-
Csl M Hallla I1aXMaTHas IOCKA U3 CBeTOBHIX TOYEK. eM ToHbllle Mare-
pHaJl, U3 KOTOPOro clieJiaH 30HTHK, TeM GoJiblie CBETOBBIX TOYEK MHI
YBHAMM.

Kaxnasi u3 3THX CBeTOBHIX TOUEK OKpall€Ha B pa3JHYHbIE KBeETa
cnektpa. Ecan Marepnasn Hamero 30HTHKa 0COOEHHO TOHOK, HAM Jaxe
Oyzner Kasarbcsl, YTO Mbl BUIHM MHOXKECTBO MaJIeHbKHX CBETSIIMXCSsl pa-

Ecnu cMotpers Ba yRanenhnii GoHapb CKBO3b PACKPHITHIA S0HTHK, Mbi
YBHIMM TaKyio KapTHHY.



Ilaockan BoJIHA,
npoiuean uepes
1e6G01blL0e OTBEPCTHE,
pacnpocTpassercs Aajbiie
‘YKe KdK KPYrosas BO.IHA.

JYXHBEX KOJiell, B KOTOPHIX KpacHasi KaiiMa GyjerT CHapy»H, a roay-
6ass — BHYTpH.

3710 AIB.;1€HHE MOYKHO 00 bSCHHTb TOJIBKO B TOM CJlyyae, eCiH Npeano-
JIOXXHTb, YTO CBET HMe€eT BOJHOBYIO npHpoay. Bce BosiHbl HMeEIOT cBoii-
CTBO, npoias uepe3 HeboJibLLIOE OTBEPCTHE, HE TOJbKO NMPOACIKATh JIBH-
KEeHHe B NepBOHAYAJbHOM HANpPAaBJIEHHH, HO H pacCeHBaTbCsi — Pacxo-
AHTBCA BO BC® CTOPOHBLL 3TO OTKJIOHEHHE CBeTa MpH NpPOXoae yepe3 He-
60.1b1L0€ OTBEPCTHE NOJYUHI0 Ha3dBaHue AU dpakuHi H MOXeT Hab1o-
JlaThCsl BO BCEX CJyyasX, KOrJa CBETOBHE BOJIHB BCTpPEYalOT Ha NyTH
gYpe3BLIYaHHO MaJieHbKHE NPEensiTCTBUA, NO CBoeil BeJHuMHe OJIH3KHe K
AauHe BOJibi cBeta. [1pH B3r.isiie CKBO3b pacKpbITHI 30HTHK B IJ1a3 Mo-
NajfaloT He TOJILKO BOJIHBI, KOTOpbiE€ ABHXYTCS NPSAMOJIMHEAHO OT JiaMIibl
K 123y, HO U Te JIY4YH, KOTOpble, NIOMHMO 3TOrO NPsiMOr0 HanpasJieHHS,
NajalT Ha HATSHYTHE MaTepHaJl, NPOHUKAIOT Yepe3 HMEIOLHECH B HEM
MeabyaHline OTBEpPCTHS,, BCJAEACTBHE JAHGMGPAKLHH OTKIOHSIOTCA H
ONsiTh NONajaloT B Halli rJjas.

IJTH pas3iHyHble JIyud ApPYr Apyra B3aMMHO nepekpbiBaior. B ToM
cjayyae, Koraa asa rpeOHsl HakJaJbIBalOTCAl OHH Ha APYroi, cBeToBas
BO.1Ha vchauBaetcs. Tak Kak Oediblii cBeT sIBJsIeTCS CMEChIO jdyyel pas-
JIHYHBIX BETOB, OTJIHYAKWIIHXCA APYr OT Apyra JJIHHOH BOJHLI, TO ABe
BOJIHBI O;iMHAKOBOTO LBeTa (HanmpuMep, 3eJieHOro) MOFyT Apyr npyra
YHHUTOXKHTb. B pesyJsibTaTe 3TOro OCTaBlUHECS 1iBETA, KAK MNOKa3kiBaeT
OMNbIT, SAOT KpacHbiii uBeT. ToJbKO TAKHM B3aHMOAEHCTBMEM CBETOBHIX
BOJIH MOXXHO OOBSAICHHTb BO3HHKHOBEHHUE LBETHOrO CNEeKTpa B ONHCAHHOM
BHILLiE€ OnbITe. p

OTPAMEHME
HA CETHATOM OBOJIOYHE FNASA

O06vekTuB hoToannapara aaet Ha MATOBOM CTEKJE H Ha QOTONJeHKe
nepeBepHyTOe H30OpaXkeHHe TOro, YTO HAXOMMTCA nepesi OGLEKTHBOM.
C nojHbIM NPaBOM Mbl MOXEM 3aKJIOYHTb, YTO XPYCTa/MK 1333, OYe-
BH/IHO, T2KXe Or0pachiBaeT Ha CeTyaTylo 060JIOYKY NepeBePHYToe H30-
6paxceHue 1eX NMPEAMETOB, Ha KOTOPbie MEl CMOTPHM. -
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Tensb Synasxu

Najzer Ha ceTvaTylo
0o060JIOYKY Halllero rniaaa..,
Ho BuauM Mu

ee nepeBepHyTOC
H3aoOpaxende.

. Yro6bl npoBepHTH 3TO MpeAnoJioKeHHe, NonpoGyeM NOJNYYHTB Ha
cetyaTo#t 060,10UKe HALLEFO [1a3a H300paskenue OyJaBKH H MOCMOTPHM,
YTO Y HaC NOJYYHTCA.

Hns 370r0 onkita HaM NOHAZOOMTCA COBCEM MpPOCTOH HHBEHTApPD:
OOLIKHOBEHHAsl NOYTOBasi OTKPbITKa H mpoctas Gynaska. BoabMem 07-
KpHITKY M NpOTKHeM B Heit OysiaBko# oTBepcTHe. [lepika OTKPHITKY Je-
BOH DYKOH, NOCTaBHM ee TakK, YTOOLI OHa HaXonHJaacs 6JAH3KO nepes npa-
BHIM IJj1a3oM. PaccTosiiHe He fOMKHO npeBwiath 4 cantuMeTpoB. Cra-
HEeM Tak, yToObl Yyepe3 3TO OTBEPCTHEe YBHIETb OKHO H HaXojsiuieecs 3a
HHUM cBeTJioe HeGo. Tenepp Bo3bMeM OyJiaBKy 3a €e OCTpHIl KOHel o
NnoaHeceM BEPTHKAJIBHO K NMPaBOMY FJa3y TakHM o6pa3oM, yToOul ee ro-
JIOBKA NPHULIACh TOYHO MPOTHB Haulero 3pauka (6y/aBKy HYXHO faep-
})aTtb octprHeM BHH3). [Tloctapaemcs cpenath Tak, Wto6n OyaaBouHas
roJIOBKa HaxoJHJacb BO3MOXHO OJiHXKe K 3payKy H B MoJie ero 3peHus.
OG6bluHO 3TO yaaeTcs He cpasy, TYT HYKHO HEMHOTO TeprneHHs.

Ecau Bce cesiaHo npaBHJIBHO, B CBETJIOM NATHBILIKE OTBEPCTHSI MLI
YBH/IUM CHJIBHO yBeJIHYeHHOe H3o0paxkeHHe OyJ1aBOYHOH IOJIOBKH, nepe-
BepHyTOe BBepX Horamu. Ho ouepranusi 6yJiaBoyHo#l rosioBku 6yAyT He
oyeHb yeTKUMH. Boablie Toro, 6ysaBouHas roJioBka Gyger KasaTbcsl Ha-
Xoasuedcsi 1o Ty CTOPOHY JIHCTKa GyMaru.

Ecau Mp HeMHOTO npunoaHuMeM GyJaBKY, TO 3aMeTHM, 4To H300pa-
JKeHHE COOTBETCTBEHHO OMYCTHTCS CBEPXYy BHHM3. A ecau Mbl HayHEM ne-
peasurath GysaBKy CJeBa HanpaBo, H3o6paxkeHHe ee Oyner ne-
pedBHraThCsi COOTBETCTBEHHO cnpaBa Hajeso, JlioGoe nepemelleHHe 6y-



JNaBkh OyseT BOCIPHHHMATBCSA IV1a30M KakK nepeiBHXXeHHe B o6GpaTHOM
HalnpaBJICHHH.

B uyem xe npHuYHHA 3TOr0 HHTEPECHOrO SABJICHHS?

Heso 3necy Bor B ueM. ITpoxonsimuii yepes oTBepcTHE B OTKPHITKE
JIy4 cBeTa nonajaet B IJla3 H yjaapsiercsl B cetyatylo o6oJsiouky. Ecan
MBI IOMECTHM B 3TOM Jiyye OyJ1aBKy roJIOBKOil BBEpX, TO, Kasajioch OH,
Ha ceTtyaTol 060JI04Ke AOJIKHO MOJYUHTBCA TOYHOEe H300paxenHe 3TOH
6yaaBKH C roJIoBKO#H, Takxke obpauieHHoi BBepx. Tak oHo n 6yner. Ho B
A€ACTBHTEJIBHOCTH Mbl BUAHM OOGpaTHYIO KapTHHY: Halll TJ1a3 BOCIMPUHHH-
Maet OysiaBKy Tak, Kak 6YATO OHa nepeBepHYTa, TO €cThb roJioBKa obpa-
nieHa BHH3. Kak 370 0ObACHHUTB? :

H3 TonbKO 4TO NMpoaesiaHHOTO OMNBbITa MOXHO 3aKJIOYHTh, YTO IJa3
NpHBLIK BOCIPHHHMATDL NlepeBepHYyToe H306paXkeHHe, a pacCyloK MNpH-
BHIK MLICJIEHHO MepeBOpa4YyHMBaTh €ro U BHAETh BCE TaK, KakK 3TO eCTh B
AeACTBHTCJIBHOCTH. 3HAUMT, HAlll PAaCCYIOK BOCTIPHHHMAET NpejiMeT Tpa-
BHJIBHO B TOM CJiyuae, KOrjpa Ha cetyaroii 060/104Ke rja3a JeXHUT nepe-
BepHyTOe H306paxkeHue 3Toro npeamera.

ONTHHECKHUE OBMAHDbI

Hawe cosHaHue uacTo no3BoJisieT BJAHATH Ha cebf pasjHuHBIM
BHELIHHM 06CTOATEJLCTBAM H B 3THX CJYyyYyasx BOCNpPHHMMaeT INpeaMe-
Th!l He TAKHMH, KaKHe OHH eCTb Ha caMOM jgesie. Ha HeckoJIbKHX MpHMe-
pax MBI MOXEM MO3HAKOMHTbCS C H3BECTHOH HEHajeXHOCTbIO HabJio-
JIEHHH, MNOU3BOIUMHIX C NOMOMLIBIO OAHHUX rJas. JIJs 3Toro 1oCTaTOYHO
B3rsiIHYTh Ha NMPHBOJAHMDBIE 3[1eCh PHCYHKH.

Ha Bepxnem pucyHke HaM cpa3sy Opocailorcss B rjasa cepbie nsT-
HBILLIKH, MOSIBJSIOIIMecs Ha nepeceueHHu Oesbix JuHuA. Ho Kak TOJB-
KO MBI MHITaEMCH pPacCMOTPeThb KaK CJE€AYeT OAHO H3 3THX NATHHILIEK,
OKa3biBaeTcs, YTO OHO MTrHOBEHHO Hcuesaer. OnHaKo, KaK TOJbKO Mbl
nepeBeneM B3rJIAA Ha Kakoe-HHOGydb APyroe MecTo pHMCYHKa, ceiuac
3Ke OKaXeTcs, YTO NATHHILKO .NMOABHIOCh CHOBA.

A Bot npyroft mpumep. Ha npaBoM pHcyHKe MBI SICHO BHAHM pSill
CrHpaJiefi, MOCTENEHHO 3aKPYYHBAIOUIMXCA K cepelMHe KaptHHKH. Ho
CTOHT HaM B3fiTb B PYKH LHPKYJIb H, YCTAHOBHB €ro HUrjy B LIEHTpEe CIH-
paJiy, IPOBECTH APYIrHM KOHIIOM IO OAHOH M3 3THX JIMHHH, KaK Mbl He-
MelJIeHHO y6eauMcsl, YTO Hallla CMHPaJib — COBCEM He CnHpalnb, a psn
KOHIIEHTPHYECKHX OKpYy»KHOocTefi. VIHTepecHO mpH 3TOM BOT YTO: jAaxe
Tenepb, KOrjia Mbl TOYHO YCTAHOBHJIH, YTO Mepe HaMH Pl KOHIEHTPH-
YeCKHX OKpYXKHOCTeH, HaM TNO-NPeXXHEeMYy KaxeTcsl, YTO Ha PHCYHKe
n3obpaxkeHa cnupanb. |

" OGe 6aKn Ha HHXXHEM PHCYHKE KaKyTcsl MOJIOXEHHHMH Kpupo. Ho
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Ha nepeceucunn Geanx JuHuil
MH BMAUM Ceppie NATHHIOKH,
HO CTOMT HaM

NONBITATLCA PACCMOTPETD
KaKoe-HHOYJIb M3 HHX,

KaK OHO HEMEANTHHO
ucye3aer.

Sta JHHHS — CIIHpANb?

€CJM Mbl, 33aKpbiB OJIHH a3, CTaHeM, BHUMATEJIbHO PacCMaTpDHBasi 3TO
#300paxeHue, NOCTENEeHHO AePEeBOLNTD B3IJfL C NDABOIO KOHLA PHCYH-
Ka K JIeBOMY HJi HaobopoT, To 0e3 Tpyna ydesiumcs, uro Kpas 6a.jokK
COBEpLIeHHO napaiJjiesibHbl.

[lponenaHiibie TOSBKO YTO ONHTH yOeXKZalOT Hac B TOM, YTO CO3Ha-
HHEe uacTo noJiyyaeT OT I/a3 TakHe H3006paXKeHHsl, KOTOPHE COBCEM He
OTBEHaKT AEHCTBUTEILHOCTH. EcaiM QH3HK CT2BHT KaKo#-HuGYb ONbIT,
YTOOHI YCTEHOBHTH HAYYHYIO HCTHHY, OH BCET/1a JO0JKEeH KPHTHYECKH
NPOBEPHUTh, ACHCTBHTEABHO JH U B KaKOW CTEMEHH ero HabJIoIerHsi MO-
YT BOCADHHUMATBCHA KaK HaleXHble H CTPOro oTBeualive 0ObLEeKTHB-
HhIM (PakTaM. ITo 0cOGEHHO BaX<HO MPH HaMepeHHuX — 37ech Soabilylo
poJIL HrpaeT cTeneHb TOUYHOCTH. ,

[1pu paccMaTpHBaHHU BepPXHEro PHCYHKA HAC 0COGEHHO HHTEPECOBa-
JIH TOYKH nepecevenns 6eanx auHuH. Ha npaBom pucyHke Mb Hanpas-
JI9JId Hallie BHHMahHe Ha Kpast o6enx 6ajiok. Ha HuUXHeM pHCYHKe MHI
CMOTPENH Ha OKPYKHOCTH: Bee 3TH JUHHHM He SBIFIOTCS H30JHpPOBaH-

Ilapanseabnsl au
APYr Apyry 37T Gajasu?



HbIMH H300paKeHHsIMH, a COCTABJISIIOT YaCTH KAaKOro-TO €JHHOIO 1eJi0-
ro. [Toaob6ro ToMy Kak pamMa, B KOTOpPYIO 3akJloueHa KapTHHA, CY-
ILCCTBEHHBIM 00pa3oM BJIHSIET HA TO, KAK MBI 3TY KAPDTHHY BOCNPHHH-
MaeM, Tak H BreyatJjieHHe, KOTOpoe CO3/aeT Y Hac YacTb KaKoro-To ue-
JIOro, BCeraa cymecTBeHHHM o0pa3oM onpesensiercsi H300pakeHyeM
BCero 3TOro HeJioro, TO €CTbh OKpyXKeHHeM TOH JieTalid, KOTOPYiO Mbl pac-
CMaTpHBaeM.

BPALLAIOLLAACA
YEPHO-BEJIARl LLUIAMBA

Mu nponeniaeM ceiiyac ONMH YAHBHMTEJIbHBIK ONBIT, KOTOPHIl H3Be-
cTeH yxe GoJibllie NATHAECATH JIET, HO TeM He MeHee JIO CHX NOop He Ha-
uieJl 10CTaTOYHO MOJIHOTO M TOYHOro oObsicHeHus. [1puuuna storo co-
CTOMT B TOM, YTO €ll€ H Tenepb HayKe HEHW3BEeCTHH Bce Noapo6GHOCTH
npoileccoB, MPOHCXOAAIHX B HalleM rJjasy, Koraga Mbl ¢cMoTpuM. B no-
cJiefiHee BPeMS 3TOT ONLIT CTOHT B L{eHTpe BHHMaHHS (QU3HKO-PH3HONO-
FMYeCKHX HCCJIeJOBaHHi, NOTOMY YTO €ro aalbueiiniee H3yuyeHHe obe-
ulaeT NPHHECTH CCBEPIIeHHO HOBblE H Ype3BbLIYailHO BaXKHbHe pe3yJibTa-
Thl, KOTOpPLIE NOMOTYT BHICHHTb HEH3BECTHHE [0Ka CTOPOHBI BCEro Mpo-
1{eCCa YeJIOBeYEeCKOro BUCHHS.

Ilponenaem onbiT caMu. {11 3TOro BoipexkeM H3 KapTOHA JIBa KPYyiK-
Ka H HaHeceM Ha HHX C MOMOLbIO IHPKYJISl H JIMHEHKH PHCYHOK, noao6-
Bbifi H300paXeHHOMY Ha PHCYHKe cnpaBa. [luameTp KpYXKKOB JOJKeH
COCTaBJATH NPUMePHO 6 CaHTHMeTpOB.

TlpoTkHeM LEHTPH KPYXKKOB OyJiaBKaMH. 3aTeM NoJHeCeM OIHH KPYy-
XOK noj; abakyp CHJIbHOR JiaMIbl, KaK 3TO NOKa3aHO Ha pHCYHKe, H
HayHeM ero OLICTPO BpailuaTth No 4acoBoii crTpeske. Mul 6e3 Tpyjaa 3ame-
THM Ha BHellHeM o6oJe KpyXKa YeThipe KpacHBX Kpyra, a BOJu3H
1eHTpa — ueThipe cyHuX. Kpacku 6ynyT oueHb sIpKHMH, Kak OyATO HX
HAapHCOBAJIH KHCTHIO.

Ecan Mb 3acTaBHM KpYXOK BpamaTbCsi B 0OOpaTHOM HanpabJieHHH,
I{BETHHIE KPYrH Kak O noMeHs0TCA MecTaMH. Breuinue, o sToro kpac-
Hble, Kpyrd 6ylyT Ka3aThCcsi CHHHMH, a BHyTPEHHHe, JloceJle Ka3aBLIHeCs
CHHHMH, NOKAaXYTCHA Tenepb KPaCHLIMH.

Bo3sbMeM Tenepnb BTOpoOii KPYKOK, NOAOOHbIH H300paXkeHHOMY Ha pH-
cyuke. Ilpu BpameHuu 3TOro KpykKa no 4acoBoH CTpeJIKe Mbl YBHIHM
H@.BHEHIHER CTOpOHe Kpyra cHHHE, a BHYTPH Kpachbie kpyrH. Crenona-
TeJIbHO, 1IBETOBOE siBJieHHEe 37ech Oyner odpaTHHIM TOMY, KaKCe Mbl Ha-
641102/ B NEPBOM CAyuae.

l{BeToBOE BOCHpHsiTHE BO3HKKAET 3/16Ch OTTOrO, YTO MNPH ObICTpOM
BpailleHHM KPYXKKa Gesibiil M yepHbiii iBeTa oueHb OBICTPO CJEAYIOT APYT
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Ecnn Takoih uyepHO-Gesblii KPYHOK... ..BpamiaTh B APKOM
3AEKTPHYECKOM CBETE,
Ha HEM MOKAXYTCA SpPKHE
UBETHLIE KPYTH.

\

Ecan 6bicTpo Bpamare
710 YacoBOH cTpenke
YTOT KPYIKOK,

Mul 6VeM BHIOETH

Ha BHEIIHEH CTOPOHE
OKPYKHOCTH

KPACHLIE KPYTH;

€C/IH JKe BpailaTh €ro
B 06paTHYIO CTOpOHY,
BMECTO XPACHHIX

Mbl YBHIIHM CHHIC KpyIH.

3a npyrom. Ha caMom nese B rs1a3 He nonajiaetT CHHHX H KpacHBIX JIy-
yeli, TaK KaK OHH 3JieCb OTREJIbHO He BO3HHKaIOT. BocnpusaTHe npera sB-
JISleTCs B NaHHOM cayuyae o6MaHOM 3peHHs.

B camoe nociennee BpeMsl HCC/I€IOBAHHE 3TOr0 HHTEPECHOro siBJie-
HHS NPHBEJIO K COBEPIIEHHO HEOXKHIAHHBIM H OYE€Hb BaXKHbIM pe3yJbTa-
TaM. BniepBbie 111 TAKOro HcCleOBaHHA GbiJIO NPHMEHEHO OCBEILEHHE
sie GenbiM cBeTOM, a JyYaMH KaKoro-HHOYAb oaHoro uBeta. JlyuM cTpo-
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ro ofiHOTO (XeJTOro)} HBeTa HCIYCKAIOT, HAaNpHMep, pacKaJieHHble Maphl
HaTpHs. Hecmorpﬂ Ha TO YTO packKajieHHble napbl HAaTPHA M3Jy4Yand
“BET TOJILKO OAHOH, CTPOrC ONpe/jielieHHOH AJHHB BOJIHB, Ha Bpauialo-
11eMCs KPY’KKe y1aBaJjoch N0JY4aTh HE TOJILKO KPAacHBIE, 3eJieHble H CH-
HHe KPYTH, HO naxe GeJbiH M 4epHHI# yBeta. Takum o6pa3oM ynaba-
JIOCh CO31aTh B HalleM MO3ry Brie4aTJdeHHe TaKUX 1{BeTOB, KOTOPHIX
BooOiiie He OblJIO B najatollieM Ha Kpyxox cBete. OTcioaa MOXHO 6bLJIO
cneslaTth BHIBOJ, YTO CBET KaKofi-HHOYAb OfHOM JAJIHHBI BOJIHB NPH onpe-
A€JeHHBIX OOCTOATEAbCTBAX MOXKET CO3aBaTh B IV1a3y BneyaT/leHHe ca-
MbIX pPa3NHyYHLIX LBETOB. DTH HOBefilIHe HCCIAEAOBaHHS, KOTOPHE B Ha-
CTOSIIHH MOMEHT eille He 3aKOHYeHbl, MOTYT NMPHBECTH K BHISICHEHHIO
COBEpIUEHHO HOBBIX, JIOCE/e HEM3BECTHHIX SIBJIEHHH, NPOHCXOASIUUX B
HaueM rJjasy B npouecce BHACHHS.

XONnopHAS BOOA KUNMKUT

D70 He COBCEM TOUHO, KOTAa KTO-HHOYIb FOBOPHT, YTO BOfa KHITHT
rpu nuoc 100 rpaaycax Heancusa. Touka xunenust 3aBHCHT OT AaBJIeHHSs
RO371yXa, KOTOpPOe eXeHEeBHO MEHSIeTCs, a TaKXe OT TOro, Ha Kakofi Bhi-
coTe Haj YPOBHEM MOPS HAaXOAMTCS NYHKT, B KOTOPOM MBI MPOH3BOAHM
oneit. Ha MounGnane, nanpuMep, Boaa KHIMT yxe npu nimoc 84 rpany-
cax. I'lpn eme MeHblIeM jaBJIEHHH 1Haj NOBEPXHOCTHIO XKHIKOCTH BOAA
Moxet Kenets npu noc 60, 40 rpagycax U naxe nNpH KOMHaTHOM TeM-
neparype.

TNonpo6GyeM RPOBEPHTH 3TO MOCJENHee yTBepK AeHue. JIJs 3Toro HaMm
TIOHAAOOATCS KoAGa ¢ Tyroil npobkoi, 6yH3eHOBCKas ropesika €o LLiaH-
roM H TPEHOXXHHKOM MJIM 3JeKTPHYECKasl MJNHTKa, MeTajHueckass pe-
meTKa ¢ ac6ecToBoil NPOKNanKOH, KakHe MPHMEHSAIOTCS B XHMHYECKHX
JdaGopaTopHAX, AepeBAHHBIN 3aKUM AJA AepXKaHHS MPOGHPOK.

Bo3bMeM Koa6y H HANoOJHHM ee NpuMepHO Ha oaHY Tpeth Boao#. Te-
repb NOCTABHM KOJ0Yy Ha IUTATHB Tak, KaK 3TO MOKa3aHO Ha PHCYHKe,
3axKeM ropeky. Ewe ayuure, ecsin MOXXHO BOCNOAB3OBATLCS 9J€KTPH-
YecKOo# IJIMTKOM, TOT/la He HY>KEeH HY IITaTHB, HH GYH3€HOBCKas ropeJiKa.

Korna Boja 3akunuT, CHUHMEM C MJIHTKK H TYIO 3aTKHeM ee NMPOOKO#.
3aTteMm nepepepHeM Ko;10y M NOROXKAEM, NOKA BOAA HEMHOIO OCThIHET.

Mu BHIHMM, 9TO KHNEHHE BOAL NOJHOCTbX npekpathHiaock. Iloacra-
BHMM Tenepb KoJ6y noia CTPYIO XoJoAHoH BOAOnpoBoAHof Boan. Boja B
KO0si6e MOMEHTAJIbHO ONSATH BCKHMHT. .

B uem xe 3nech geno?

O6bsicHAeTca 3To Ha nepnmi’t B3rJAJ HEOKHIAHHOE SIBJICHUE TeM,
uTO, KOT/2 BOAA KHIeNa nepBH# pas, ko/ida ye OblJa -3aKPHITA U MOANHK-

MaBiuHiicsl Haj BOAOHA nap BLITeCHH A H3 Hee BozayX. [locae Toro kax Mut
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Cront obJnTh 3Ty KoaGy
XOBOAHOH BOROWH,
Kax BOAAa B Heii
TYT )€ 3aKHINHT.

NJOTHO 3aTKHYJIH KO0y H nepesep-
HYJIH ee, HaJl MOBEPXHOCTHIO BOAHI
OCTaJICA TOJILKO TOpAYHii BOASHOM
nap. IloncraBus k0aby nox crTpyio
XOJIOAHOR BOAH, MH OHICTPO ee
OXJ1aIHJIH.

EctecTBenHO, 4TO BMeCTe C KOJ-
6oi1 oxsanuiaca H coaepxKauufica B
He#ll BOASIHON map. DTOT oXJa)KiaeH-
HbBI Map B BHJie MeJIbYANILUX Kane-
JIeK OceJl Ha BHYTPEHHHX CTEHKax
KOJIOBI, a HajJ NMOBEPXHOCTBIO BOAbI
KOJIHYECTBO ra3a pe3Ko YMeHbLIH-
Jock, 6aaroaaps yeMy pe3Ko MOHH-
3HJIOCh JlaBJIeHHE.

Kax MBI y>Ke roBOpHJIH Bhillie, NPH NOHHMXEHHOM AAaBJIEHHH Boja 3a-
KHNaeT NpH TeMneparype snauHTesbHo MeHblieit ioc 100 rpanycos.
Ham ynanoch co3faTh BBICOKOE pa3peXeHHe, H BOJa 3akKulesna JAaxe
npH KOMHATHO#R TeMmnepartype.

BoTt u Bcsi pa3raaka HeOXKHAAHHOTO Ha NEPBHIH B3rJfAN pesynb'ra'ra
Halero onsita. :

HUNOIrPAMM CHANbI
H KHAOITPAMM MACCHI

Bec ¥ Macca — iBa nousTHS, KOTOpbie B MOBCEAHEBHON JKH3HH YacTo
nytaior. Ho 1onbift ¢pH3nk mosmKkeH yMeTb Xopoino Hx pasjauuatb. Ha
OJlHOM TPOCTOM ONbiTE MBI MONBITaEMCR TOYHO pasobpaTbcs B TOM, 4YTO
TAaKOe BEC H YTO TAaKO€ MACCa W YeM 3TH JBA MOHATHS OTJIMYAIOTCH OJHO
OT ApYroro.

Xon Mbicay y Hac Gyner Takofi: ec/lH MH MPHUBS)KEM K KPIOUKY TpY-
JKHHHBIX BECOB, KOTOpHIe HA3bLIBAIOTCA AHHAMOMETPOM, Ir'HpIo BecoM | K-
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JIorpaMM, Npy>KHHa COOTBETCTBEHHO pacCTAHETCs, MOTOMY YTO THps MpH-
TArHBaercsa 3emJeil.

Tenepb coBepmHM MbiCJeHHO TaKoe nyremecrBHe. [lepenecemcst Ha
Cesepubliil nosoc. 3aech HAlIH BeChl MOKAXYT HECKOJIbKO GoJsbLIME Bec,
geM B mepBOM onbite. Eciu Mbl, MIOKHHYB MoJIOC, MIepeHeceMcss Ha K-
BaTop, BeC Halled FHPHY HEOXKHAAHHO YMEHBIIHTCSH.

Tenepb noknHeM 3eMJ10 H nepeHeceMcst Ha nosepxHocTtb JIyunl. Ha-
IIH BEChl MOKAaXYyT, YTO BEC FHPH COCTaBJsieT JHIIb HE3HAYHTEJILHYIO
gacTh TOrO BeCa, KOTOpHIi Mbl 3aperCTpHpOBaj M Ha 3eMJe.

Ecan 66l Mbl MOTJIH NPOH3BECTH TAKOE XKe H3MepeHHe Ha NOBEPXHO-
crd ConHuia, To 06Hapy>xuaH 6L, uTO BeC Hamuelt rHpH YBEJHYHJICS B He-
CKOJBLKO AECATKOB pa3. 3HAUHT, OHH H Te e BeCl B pa3HbIX Mecrax
MOKa3hLiBAalOT COBEPIEHHO Pa3JiHyHblii BEC OAHOH H TOM e THpH.

B ueMm ke TyT neno?

[Tox cioBamu «Bec Tena» noapasyMeBaeTcsl CHJa, C KOTOPOH 3TO Te-
Jio TIpHTATHBaeTcs K 3eMJe (MaM K Toll njiaHere, rae Mbl NPOH3BOAUM
H3MepeHHe). JTa CHIa fBASETCS NPOABJEHHEM B3aHMHOIO NPHTIKEHHSA
ripu ¥ 3eMan. Havko#t yCTaHOBJIEHO, YTO OAHO M TO K€ TE€JO MPHTArH-
paercs 3emaelt cuabnee Ha CeBepHOM ToJICCE, 4YeM Ha 3KBaTope.
B noBcesHeBHOM XKH3HH Mbl CKa3aJH 6bl, uTo Ha CeBepHOM MNOJIKOCE OHO
BecHT 6oJiblile, UeM B APYFHX MeCcTax 3eMJIH.

[Tporcxoanut 3to noToMy, uro 3eMis no cBoefi popme He ABJAACTCH

KunorpammoBas rHpst
HMeeT HEHUIMCHHYIO Maccy
B 1 kuaorpamm.

Bec xe 3TOft THPH,

TO €CTb Ta CHJA,

€ KOTOpO# Ox1a
OpHTSrHBaeTCs K 3eMJe,
B PadHYNBIX Meciax
PATHYHA,




FPeOMETPHYECKH TOMHBIM LIAPOM, @ HEMHOXKO CNJUIOCHYTa Yy NOJIOCOB.
IMosToMy noBepXHOCTb €€ Yy MoJIoca HeMHOro OJHXKe K LeHTpy 3emsid,
YieM NOBEPXHOCTb HA SKBaTOpe.

Jlpyras npHYMHa 3TOTO sIBJIEHHs — 3TO BpallleHHe 3eMJIH BOKpYT
¢Boeil ocH. B pe3yJsibTaTe 5TOro BpauleHHsl Ha Bce TeJla, HaXOAsilHecs Ha
noBepXHOCTH 3eMJIH, AeicTByeT HEHTpoOeXXHasi CHJIa, KOTopas TeM
6oabiile, yem GoJibllie paauyc BpalteHusi. A caMmbift Gosbluoflt Ha 3eMJae
paaMyc BpauleHusi 1 Oynet ee skBatopuaabHbiit pagnyc. Ha CeBeprom
floJitoce LeHTpoGexHoit cuibl Het coBceM. [loaTomy neHTpoGexkHas cuaa
Ha 3KBaTOpe, OTTA/IKHBAafl THPIO OT MOBEPXHOCTH 3CMJIH, TaK¥kKe Kak Oui
yMEHbIIaeT ee Bec.

B KayecTBe eMHHI(BI H3MEpPEeHHSI MacChl YYeHbIMH BCeX cTpan Obiio
NPHHATO KOJHYECTBO MacChl BellecTBa, copepxdumeecs B 1 KyObuyecKeM
neruMerpe (1 MTpe) neCTHANHPOBAHHOM BOAH, HMeEIOLER TeMnepaTypy
runioc 4 rpagyca. 9ta Macca HashiBaeTcst Maccoil B 1 kunorpamm. Exn-
HHIlell BeCa NPHHATO CYHUTATb Ty CHJY, C KOTOpO# Macca B 1 KHJIOrpamm
nputAruBaeTcs K 3emje Ha 45-if reorpadguyeckol napaniesy H B NyHK-
T€, PacnoJIOXEHHOM Ha ypoBHe Mopsl. Jta cHJia HashiBaeTca | Kudo-
rpaMM cHiibl. On paBen 1000 rpaMMoB cuiibl U o603Havaercs 1.

Macca B 1 kusorpaMm Ha 45” UIHDOTH H Ha YPOBHE MOPS HMeeT Bec,
TOYHO paBHblfl 1 Kujaorpammy, Ha CeBepHOM N0JIOCE €€ BeC YBEJIHYHTCS
u 6yner cocTaBJsTh Kpyriabm yHciaoM 1,003 kusnorpaMma, a Ha 3KBaToO-
pe — Bcero 0,997 xusorpamMma.

Tak Kak mMacca u guaMetpsl Jlvibl 1 CoJislia XOpO1IO H3BECTHB! aCT-
pPOHOMAM, MOXKHO OblJIO BHICYHTATh, YTO HAa MOBEepXHOCTH JIyHBI Macca B
I xunorpamm 6yner Becuth Beero 0,168 kuslorpamMMa, a Ha NOBEPXHOCTH
ConHua — nenbix 27 KHJI0rpaMMOB.

Hrak, Bo BpeMsi Halllero MbICJI€HHOrO NyTEeIUeCTBHSI Mbl YCT2HOBHJIH,
yro | Kr Macchl BeCHT: Y

Ha 45° reorpaduueckoit mmpotel 1 kI

Ha CepepHoM moytoce . . . . 1,003 »
Ha 3kBatope . . . . . . . 0997 »
Ha noBepXHocTH JIynet . . . . 0,168 »
Ha nosepxuoctH Cosnnna . . . 27 »

3HayuuT, OJIHA H Ta Xe Macca (B HaieM omnbite 1 KuJorpamm) B pas-
JIMYHBIX MeCcTaX HMeeT H PasJIHUHHIA Bec.

Jns onpenesieHHs Macchl KAKOro-JIHOO Teda CJy’KaT pbluaKHble Be-
col. A Bec Tena u3MepsieTcsl Ha MDY HHHBIX Becax, LIKaJa KOTOPBIX
pasMeyeHa B KHJOrpaMMaX CHJIBL.

Ec/in Mbl Ha PHIYAXKHBIX BeCaX YCTAHOBHJIM, YTO Macca KaKoro-jubo
Tesia paBusierca 500 rpamMMaM, To MH, Haxonsch Ha 3emJe, Bcerna Oy-
IleM CYHTaTh, YTO H BeC TeJsla paBer 500 rpaMMaM CHJIBL.

Onmbka, KOTOpYIO MBI MIPH 3TOM coBepiuaeM, Gysaer ouennr Mana. Ho
BCEr[a HYXHO NMOMHHUTb, YTO KHJIOTPAMM MAacChl H KHJIOTPAMM CHJILI —
3TO COBCEeM pasHLie BEllH.
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HAKYIO MOLWWHOCTDL
MOHET PA3BUTL HEJNIOBEK

Bpexs -
3acexaleT
€ NIOMUILHIO
TaKuio
CEKyHIOMepa.

Uem nopoue BpeMs, B Teyellie KOTOPOro Mul COBePLIaeM HEKOTODYK.
paboty, TeM Oosgblie cO3fiaBaeMasi HAMH MOIIHOCTh. B Texnuke Moii-
HOCTh KaKOW-JIH00 MAWIMHE H3MepsieTcsl OObIYHO B JIOMIAJHHBIX CHJAX
(4. ¢.). B nociyiennee BpeMsi Bce IUHPE CTaJH NPUMEHATH APYIrylo €IMHH-
Iy U3MepeHusi MOLHOCTH — KHJIOBATT (K6T).

TMonpoGyemM H3MepHTh MOIKHOCTb, KOTOPYIO pa3BHBaeT UEJIOBEK,
r30eras Beepx no Jgectunne. Ilas storo Ham norpebyercsi caMblii npo-
CTOii MHCTPYMEHT: JIHHeHKa H CEeKYHAOMep.

IIpennoaoxuM, yTo Kakoi-HHOY b HeJIOBeK GEXXHT BBEPX MO JieCTHH-
e Tak GLICTPO, KAK OH TOJbKO MOXeT. 3amHilieM Bce HYHCTIa, KOTophie
HaM noHanob6sTca nys u3Mepenus momHocTH. [1peanosioxkum, uto Jecrt-
HHL2 UMeeT ABAALATh CTyneHeK. BHicoTa Kampuoii H3 HHX cocTaBasieT
18 cantumerpoB. OTMETHM BpeMsl, KOTOPOe NMOTPATHJ YeJIOBEK [JIfi TOrO,
yTo6Hl B30EXKaTh Ha 3TH ABaAuath cryneHek. IlpeanonoxxuMm, ato Gyaer
2,8 cekyHaH (echid HeT CeKyHAOMepa, MOXXHO H3MepHTb BpeMs C AOCTa-
TOUHONH CTenenbio TOYHOCTH H 1o OOHKHOBEHHLIM yacaM). Bec yesnoBeka
OyneM cuMTaTh paBHbiM 60 KuJorpaMMmam.

Teneps BoicuMTaeM MouiocTb. Mbl 3HaeM, UTO JJIS1 TOTO, 4TOOH MOJA-
HSITH THPIO BecoM | kKuuorpamm Ha 45° mMpoTH, HEOOXOZMMa cHJia B
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I kunorpamm. Ecsin MBI noAHHMEN TaKYIO FHPIO Ha BHICOTY 1 meTp, npr-
AOXkeHHas HaMH cHJla B | KusorpaMm GyzeT AEACTBOBATH Ha MpoTAXe-
HUK NyTH B | mMeTp. 3aTpauenHast npy 3ToM paboTa cocTaBuT | KuJjo-
rpammometp (x/x). B nauwlem reorpaguueckom nosice (I'epmaung pac-
nosoxeHa mexay 47-fi u 55-i napasnenvio) pabora, HeobxonuMas aJis
TOro, YToOH MOAHATHL KHJOrPaMMOBYIO THPIO Ha | MeTp, coctaBJsier
MOYTH TOYHO | KHJIOTpaMMOMeTP.

Tak e n B TOM chaydae, Korjga NOAHMMAIOLA CHJA COCTaBJsJa
10 kuaorpamMoB, Ho pefictBoBaJia Ha nyTH 1/10 MeTpa, pa6ora cocras-
Jsqaa takxe 1 kujorpamMmMmometp. PaGoty npH noaseMe TSKECTH MOXKHO
BHIYHCJIHTD B JI000OM cJiyuae, eCJiH NMEPEMHOXKHTL CHJAY, KOTOPYIO Wbl
npunaraeM. B3ATyI0 B KHJIOrpaMMax, Ha BRICOTY noabeMa B MeTpax.

B namem npHMepe BHICOTa NOABEMA COCTABHJIA:

18-cm X 20 = 360 cm = 3,60 M.

Pa6ota, kotopas npu 3ToM 6Gblj1a cORepluelia, COCTaBHT:

60 xI" X 3,6 M = 216 kI M.

Pa6ora, npousBoaumas B TeyeHune | CeKyHAH, Ha3biBaeTCA MOLIHO-
cTbio. Korga pabora B 75 KMJIOrpaMMOMETPOB COBepILaeTcsi 3a OAHY
CeKyHAY, TO FOBOPHAT, YTO Pa3BHBAETCA MOLWHOCTbL B OAHY JIOMIAAHHYIO
cuay. Tak kak B nHaumieM npHMepe MoabeM YeAOBeKa 1O JeCTHHIE

npoaosxalcs 2,8 cekyHabl H npH 3tom Ghijla coBepieHa pabora B 216

216
KHJOrpaMMoMeTpoB, TO 3a | cexyHay paborta cocraBHJia X
»

216
KHJIOrPaMMOMETPOB. 3TO COOTBETCTBYET MOILHOCTH 38975 1,03 zo-

WAaJAHHOH CHJABL.

Takum o6pa3oM, Mbl BHISICHHJIH, YTC 4Y€/JOBEK JIErKo MOXKeT, 11paBha
TOJIBKO Ha KOPOTKOe BpeMs$l, pa3BUTh MOIHOCTL B 1 jomiapuHyic cHay.
I'lpu Gosee nsuTesNILHOM HanpsiKeHHWU uesoBeK OoJbuiedl 4acTblO pas3BH-
BaeT MOLIHOCTb He GoJsbuie 1/3 nowapunof cuanl. [Ipis HopMasibHOM XKe
(pH3HYEeCKOM HaMpsKEeHHH MOUIHOCTL YeJIOBEKa He MpesbllliaeT B cpen-
veM 1/10 nowanusoft cuabl.

B 3akuioueHne Hy>XHO cka3aTb, YTO BhipajkerHe «JOlIagHHas cuja»
He BHOJHE TOYHO, MOTOMY YTO Aa)ce JIOMajib B TEYCHHE 3HAUHTEJIbHOTO
RPEMEHH He pa3BHBaeT MOWHOCTH B 1 Jowanuuyio cuiy. Cpeanssi Mollt-
HOCTDb JIOIIaIM He mpeBbiniaer 2/3 jomaauHol cuabl. 1 KHJIOBaTT COOT-
KeTCTBYET MOILHOCTH, paBHOH npHMepHO |,4 JioluaanHOM CHJIBL.

! YOENBHLIM BEC CTAWM

Tor dakT, uTo ABa TeJa OAHHAKOBOro o6beMa YacTo HMEIOT COBep-
11eHHO Pa3JIHuHBI Bec, H3BecTen KaxaoMy. Ecyn pa3zesnTe Bec Kako-
ro;HHGybL Tena Ha ero o6beM, Mol NOJYYHM BEJAHYHHY, Ha3HBaeMylo
vIeJbHBIM BECOM TOro BeileCTBa, H3 KOTOPOro CAeJlaHo flaHHOe TeJIO.
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Ilonpo6yeM BHIUMCJHTL YA€NbHBIH BeC CTaJjH, H3 KOTOPOH CHAEJaHo
3y6uso. Jas 3Toro HaMm nOHaO6GATCA 3y6OHN0, MEH3YPKA, KPelKasi HHTh,
BeChl H Habop rHpk.

B3pecuM Haple 3yOHJ0 M 3anuilieM pe3yibTar. 3aTeéM HajibeM B
MEH3YpKY BoJbl TaKHM 06pa3oM, 4ToGbl 3al0JHHTL e NPHMEpPHO JI0 Io-
JOBHHBI. 3arnHiueM 06beM KHAKOCTH, KOTOPbIit HAXOAHTCS B MEH3YpKe.
[MocTapaeMcs onpepesinTb €ro BO3MOXHO TOuHee, 3a(PHKCHPOBAB JIECH-
Thle J0JIH KyOHYecKOro CanTHMeTpa.

IlpuBsizkeM Hame 3yOuJIO K HHTH W NMOTrpy3HM €ro B BOAY. YpOBeHb
JKHAKOCTH, €CTECTBEHHO, 3HAYHTEJIBHO MOBBLICHTCH, H 3YOHJIO LEJHKOM
OKameTcs noj Boaoil. 3anuiueM noJyuHBilHiics ypoBeHb xuaKocTH. [lo-
JyuyeHHass HaMH LuQpa nokasniBaeTr o6beM Boal H 3yOHsa BMecTe B3si-
ThiX. BoiuTs 13 3T0r0 KOMMuecTBa 06bLEM BOJB, KOTOPbI Mbl 3aNMuCaJH
B HayaJle Haulero OneTa, noJyunM obbeM 3ylOnaa.

Ecau Mbl Tenepb Bec 3yOnJsia B rpaMmax pas3fiesiiM Ha ero o0nbewm,
B3SITbIH B KyOHYECKHX CaHTHMETpax, TO MOJYYHM YAEJbHbI Bec CTajH.
B} naiuemM onbiTe OH COCTaBHT NpUMepHO 7,9.

3yOHa0, NPHBA3AHHOE K HHTKE,
UNYCKaIOT B MEHSYPKY ¢ BOHOM.




L4

YAEALHBLIM BEC NPOBKU

Y1068 nMpo6GKHE He BCDARLH,
K HHM NPHRSSLIBAIOT THPBKY.

Metoa onpenesieHifl VASALHOTO BeCa, KOTOPHIH MK NPHMEHHJH B
OMNBITE CO CTAJAbHBIM 3YOHJIOM, HE MOXKET ObiTb OIMHAKOBO JIETKO HUCNOJIb-
30BaH BO BeexX cayyasix. Hanpumep, ecan Mbl nonbiTaeMcss H3MepHTb
yIeJAbHLI BeC NpoOKH, TO HaM npuaeTcst NpuOerHyTh K 0COGHM YXHINpe-
HHSIM, TOTOMY 4TO Npo0Ka mJaBaeT Ha BOJe, a AJA TOTO, YTOOL! y3HAThH
ee 06beM, OHA NOMKHA LEJNHKOM NOrpy3uThbesi noa Boay. Ins Toro uro-
6b1 H36aBHTBCS OT 3TOTO HeyAOOGHOTO B JAHHOM CJiyyae CBOWCTBA npol-
KH, HY?KHO NPHBS3aTh K Hel I'HPbKY, KOTOpas H 3aTSHET ee 1oj BOLY.

Bo3sMeM Hecko/bkO NPOGOK, B3BECHM HX W CBsI’)KeM TOHEHbKOH mpo-
BoJioykoi. CBOGOAHBIAI KOHEL, MPOBOJIOYKH TDpHBSXKEM K He6osbuIoH
rHpbke. Tenepb ONyCTHM B Hally MEH3ypKy OfHY 3Ty THPbKY, HepiKa
NpOGKH HAJ NOBEPXHOCTHIO BOAL. 3anHiileM, Ha CKOJIbKO NOQHSJICSH ypo-
BEeHb XHAKOCTH. Teneps onyCcTHM B MEH3ypKy M NpoOKH M CHOBa 3amnH-
LIeM YPOBEHb KHAKOCTH.

Pa3uuna B o6oux uHciaax gact Ham obwem npo6ok. Ecsu rteneps
pasnesMMTh Bec nPo6oK Ha HX o0BeM, TO MBI HallleM YIeNbHHR Bec, pas-
uolit 0,24.

A cxoabko BecuT | KybHuyeckuit MeTp npo6ku? JIo6oil uesoBeK, HE
pa3obpaBuiHch KaK CJeNyeT, MOXKeT CKa3aTh, 410 KyOudueckuil MeTp
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npoGKH BECHT OU€Hb HEMHOIO H OH JIEI'KO CMOKET ero HeCTH H jAXKe TOA-
6pacLiBaTh. ’
Onanaxo nonpo6yem BHcuUHTATh. | KyOnueckuii Metp Hmeer o0beu,
panubiii 100 X 100 XX 100 xy6iuecknx CAHTHUMETPOB, TO eCTb | MU/LIHOH
KyOuueckux caHTHMeTpos. Tak xak 1 KyOuuecknii CanTHMETP NPOOKE

Becur 0,24 e T KOVIHYECTBO NMPOOKM, umemoiiee 00beM | KyOxueckui

MeTp, COCTaBHUT:
0,24 < 1600 000 = 240 000 ep, uau 240 k2.
TakuMm o0pa3oM, HUKaKO# YeJIOBEK He TOJbKO He CMOMKEeT YHECTH
1 xyOuyecknii MeTp npoOKH, HO Aaie BPSAA JiH CABHHET €ro ¢ MecTa.

LHEHTP TRHECTH
A TMHHUA TAHKECTH

B texsike BO MHOMHX CJyu2aX GLIBaeT BaXKHO YCTAHOBHTD, THEE HAXO-
ANTCA UEHTP THAXKECTH Kakorc-anbo npenmMera. Hanpumep, npn s#3reros-
JIeHHH HACTOJILHOM JIaMMbl HY¥X1if0, YTOOH €e UeHTD TRHEeCTH HaXOAW/icH
Kax Mo:;kHO Hike. Ilonpo6yeM Ha nmpocTom mpuMepe pa3obpaThCq, Kak
MOXHC HaRTA LEHTP TSKeCTH KaKoro-HHOyb teqa.

Bo3bMeM XKYCOK KapToHa HenpaBuabHO#u ¢opMbl. Ha oaumn  kouen
KPenkol HHTH NpHBSIKeM HeOOJbLINYIO THPBKY HJAH KaMmeHb. Ha apyrom
KOHL€ HHTH 3aBsikeN y3eld. Tenepb cBoOOAHKIT KOHEL HHTH BHILIE Y3:ia
npojeHes uepes OTBEPCTHE, NpoaesiaHHoe rae-Hnbysb Hejaseko OT Kpas
Hanie#t KAPTOHKH TaK, KaK 3TO MOKA3aHO Ha pUCYHKe. ¥Y3€JOK J0J%EH
ObiTh A0CTAaTOYHO OOJIBIIMM H HE NMPOXOAHTh 4epe3 3TC OTBEPCTHE.
B 3TOM csiyuae KapTOHKa NOBHCHET BJOAb HHTH. OTMETHM HanpassieHue,
No KOTOPOMY Hallla HHTh nepecexaeT KapToHKy. ITonoKHB KapToHKY Ha
CTOJI, NPOBe/leM JIHHHIO, COOTBETCTBYIOLLYIO 3TOMY HaIpaBJeHHIO.

Tenepb npozgesiaes eille OJHO OTBEPCTHe Tae-HHOYb B APYrO#l CTOPO-
He KapToHkH. ITponeHem uepes Hero HHTb H TIOBTOPUM Halu onHT. MH
NOJIYYHM BTOPYIO JIHEMIO, KOTOpas 6ynier nepecekath NMePBYK} JHHKIO B
touke S. JIunuu AA’ n BB’ Ha3sniBalorcs anHEaMY TaxecTH. Toyka me-
peceyeHusl JHHHA TAXKECTH, o003HaueHHag HaMM S, siBasgercss UEHTPOM
TSDKECTH Haule#t KapTOHKH. .

[TpoBepHTh 3T0 MOXHO caeaywmuyM 06pasoM. KapToHKy, HMeIOHLYIO
HeNMpaBHJAbHYIO (POPMY, HYXKHO NMOMECTHTh UCHTPOM TSKECTH HA KOHel|
naasia. OHa Oyjer JIerko yAepXHBaPhCA B TaKOM MoJioxkeuuH. Hu » oj1-
HOlt Apyroft TOuke ciesiaTh ITOTO HeJb3f. TakuM e crnoco6oM MOKHO
HalTH UEHTP TAMECTH M KaKOH-HHOYIb NMPAaBHJIBHOM NOBEPXHOCTH, Ha-
npuMep HMemoule# popmy noJosHHK Kpyra. Kaxaas yactuuka so6oro
TeJa HaXOAMTCA Noj AeficTBHeM CHJIBI THAXKECTH, KOTOpasi HampasJieHa K
neHTpy 3eMau. Bee GecuHciientoe MHOXXECTBO 3THX CHJ MOXKHO pac-
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CMaTpHBaTb Kak feHCTBHe OHOH CHJIBI, NPHJOXKEHHON K ONpesnesieHHOi!
TOYKe jaHHOro Tesa. DTa TOYKa M Ha3biBaeTCsi LEHTPOM TsxecTH. Ecun
Mbl XOTHM YIEpXaTb B pPaBHOBECHH Kakpe-HHOYIb T€JIO, AOCTATOYHO
YO1IEPXHBATDL €r0 LUEHTD THAXKECTH.

HasecTHo, uTO BHCsLIEE Tesio (OTBec) OyleT HAaXOAHTBLCA B: COCTOS-
HHH YCTOHYHBOIO pPaBHOBECHSI, €CJIH €ro LEHTP THAXKSCTH OyaeT JexaTtb
Ha OJHOH BEPTHKAJIH C TOYKOH nojBeca U HAXOAHTLCA HHXKe Hee. Takum
e o6pa3oM noaBeileHHasi HAMH KapPTOHKa 3aHAJa Takoe MNOJIOXKEeHHe,
NMPH KOTOPOM €€ LIEHTP TSXKECTH OKas3aJics TOYHO NOoA TOYKOH moxaBeca.
3HauHuT, LEHTP THAXKECTH NCQJIKEH JieXKaTh TOYHO Ha HanpaBJieHHH BepTH-
KaJbHOH HHMTH; MO3TOMY 3TO HanpapJieHHE Ha3bIBAETCS JIMHHEH THAXKECTH.
[Be JUHHH TSIKECTH B TOYKEe HX NnepeceueHHs ONpelensiloT UeHTP THAXKe-
CTH NJOCKOH NOBEPXHOCTH. , ‘

LlenTpo TsikecTH MOTyT OLITb YCTAHOBAEHH! He TOJBKO 3KCnepPHMEH-
TaJIbHBIM NyTE€M, HO TaKxKe BHIYHCJIEHBl YHCTO MareMaTHudecKH. Takum
NyTE€M MOXHO HafTH, YTO UEHTP THKECTH KakKO#-JIHOO NOBEpPXHOCTH,
HMewmel popMy NOJOBHHBEI KpPyra, JeKHT Ha ee pajHyce, neprneHin-

T
KyJIsipHOM K JHHHH Cpe33, Ha PacCTOSHHH ‘3‘7‘ OT JJHHHH Cpe3a.

Ilonpo6yf#iTe caMH BHIYHCJHTL MECTO HaXOXeHHS LEHTPa TAXKECTH
Halllell KapTOHKH H MOTOM NPOBEPHTH 3TO Ha ONbLITE.

V. %) ¢

LlenTp TskecTH HENPaBMALHON NJIACTHHKM HAXOAMTCA B TOYKE MEpeceyeHHs
aByx auuuk TsoRectH. TakuM xe cnocofoM MomeT OuiTh HallieH UeHTP TH-
JECTH NAACTHHKH, MMewuied (opMy NOJIOBHHN Kpyra.



NPUHLUMA ,,BAHLHH-BCTAHLHH"

TNoueMy 3Ta UrpyulKa
BCerAa B03Bp3uiaeTcH
B NepBOHaYaNbHOE
NONOXeEHHe?

Haxnonss
<BaHhKY-BCTaHBKY®,
Mbl NOJAHHMaeM

€r0 LIeHTP TAKECTH
Ha shicoty h.

JaBno U3BecTHa UrpylliKa «BaHbKa-BcTanbka». CTOMT ero Haruyrtb
HJIH NICJA0XKATh HAaOOK, a NOTOM OTNYCTHTDb, KaK OH CaM HeMeAJIeHHO BO3-
BpalllaeTCs B NperxkHee BepTHKaJbHOe noJsioxkenue. Ilonymaiite o TOM,
noYyeMy 3TO NMPOHCXOAHMT.

I ns Toro 4100 NpaBHJIBLHO OTBETHTb Ha 3TOT BONPOC, CAEJ2eM MO-
ze.b, KOTOpasi H NOMOXeT HaM BO BceM pa3obpartbes. Hukaknx oco6uix
npucnocodnennii 449 3Toro He noHaaoburca. JJocTraTtoyHo B3sATH OOHIK-
HOBEHHOTO «BaHbRY-BCTAHbKY» H BHIpe3ath H3 KapTOHa NOJYKpyr pa-
AHYCOM 8 CaHTHMETPOB.

Ecau BHHMaTeabHO paccMOTPETb 3Ty HIPYLIKY, MOXKHO 3aMeTHTb, YTO
OHa CMOHTHPOBaHa Ha THXeJIOH NojcTaBke, HMewuei (GopMy noJyuia-
pus. Tak Kak MarepHal, H3 KOTOPOro cleslaHa caMa (PHrypka, OueHb
JIerkH¥, TO LEHTDP TSKecTH Bcell HPPYIIKH NPAKTHYECKH COBNajlaeT C
LEHTPOM TSKECTH THXKENOro NoJyllapHsi-NOACTABKH.

MaTeMaTHYECKH AOKA3KBaeTCA, YTO LEHTP TAKECTH MOAYUIapHS Je-



»KHT BHYTPH €r0 Ha pajuyce, WepPIIEHHKYJSAPHOM K IIOCKOMY OCHOBA-
HHIO M Ha paccTosiiud 3/8 paauyca ot Hero.

Bo3bMeM KapTorKy NoJykpyrioit gopmbl (pazuycoM 8 cauTuMmer-
poB), xoTOopas TMpeAcTaBJisier COOOH NJAOCKYI0O MOJEJb OCHOBAaHHUS
«BAHbKI-BCTAHbKU», H HalJleM Ha Hed ee LEHTP THAXKeCTH. Y6enumcs B
TOM, YTO KOflla «BaHbKA-BCTaHbKa» HAXOJHUTCS B BEPTHKAJBHOM MOJO-
JKEHHH, TO €ro UEHTP THKECTH HAXOAHMTCH COOTBETCTBEHHO Ha BHICOTE
5 CaHTHMETPOB OT NOBEPXHOCTH CTO.14.

Ecau Msl Teuepb HayHeM Harubarb mawly MojeJib B CTOPOHY H HaKo-
Hefl TOCTaBHM €€ B TaKOe MOJIOXKEHHE, KOTOPOe COOTBETCTBYET FOPH30H-
TaJIGHOMY MOJIOXKEHHIO «BAHbXH-BCTAHBKK®, TO 3aMETHM, YTO UEHTp TH-
XKECTH MOIEJIH MOJHSAJICA H HAXOAMTCH YXe Ha BhICOTe 8 CaHTHMeTpoB
OT NOBEPXHOCTH CTOJA. :

Ecav Mbl 15l CPaBHEHHS CTaHeM HAKJOHATH OYTHUIKY, TO OGHapy-
AKHM, YTO €€ LeHTP TAYRECTH, HAXOAAIHACH IPUMEPHO B CePEAMHE LIHPO-
KO# uacTH nocyan. 6VAeT HCRpephLBHO ONYCKATbCH H 3aliMeT caMoe HHU3-
Koe noJioxkeune, koraa Oytolika dyner nosoxeHa HaboK.

Ha Gecunciennbix npuMepax Jierko yOeJIuTbCH, UTO CHJIa THXKCCTH
CTPEMHUTCH 3aCTaBHTL JIOOOH npeAMeT NPHHSTH TaKoe NOJIOXEHHe, NpH
KOTOPOM €rc LEHTP THKEeCTH 3aHumasl 66l caMoe HH3KOe H3 BO3MOXKHEIX
noaoxetuii. Tak e H B ciyuyae ¢ «BaHbKOII-BCTaHbKOH». CHJia TXKecTH
CTPEMHUTCH BEPHYTH EHTP THAXKECTH (PUrYpKH B caMoe HH3KOe [0JoXe-
HHe. A 3710 nosoxkenne OnBaeT TOrjAa, KOrja (HIYpPKa CTOMT BepTH-
KaJLHO.

EAWHULIA JABJIEHHA — HUWIOTPAMM HA
KBARPATHLI! CAHTUMETP

[MousiTne paBieHHs MIMPOKO H3BECTHO B TeXHHKe. I'OBOpAT, HaNpH-
Mep, YTO MOCT OKasHBaeT OlpeaeseHHoe AaBieHHe Ha CBOH onophl. I'a-
3bl, C MOMOLLBIO KOTOPHIX MPOH3BOAHUTCS aBTOreHHasi CBapKa n pe3aHHe
MEeTaJJIOB, HaXoAATCA B 6ajlyIoHaX MOX BHICOKHM liaBjieHueM. IJTo AaB-
JeHHe MOXeT OGbLTL H3MEePEeHO ¢ NOMOIIbID MaHOMEeTPa, KOTOPLI 06LILHO
BBHHYHBAETCS B TOJIOBKY CTaJbHOTO COCYAa.
¢ [lonpoOyem pazobpaTkcsi B TOM, YTO XKe nMpeactasJisier coboi nae-
JeHue.

Tlpexpe Bcero yGennMcs, uTo aeiicTBHe, KOTOPOE Te€J10 CKA3HIBAET HA
CBO0 MOACTABKY, 3aBHCHT HE TOJILKO OT €ro Beca, HO H OT BEJIHYHHB TOH
NOBEPXHOCTH, Ha KUTOPYIO AEHCTBYET 3TOT Bec.

A9 onbiTa Bo3bMeM 2-KHJIOTPaMMOBYIO THPIO #  HeOOJbIUYyI0 TOH-
KYI0 JOUICHYKY MJIH TaKol ;Ke KyCOX TOJCTOro KaproHa.

CHayana pocTasHM Hally THPIO MPOCTO Ha XOpOHIO Pa3phIXJIEHHYIO
CaZl0BVIO 3eMJHI0, a MOTOM, NOAHSAB €€ C 3eMJIH, epecTaBHM Ha MOJIOXKeH-
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2-kunorpaMmoBast

rups

ROBOJIBHO TAyO0OKO
BIaB.UBaETCH

B MSTKYIO 3eMJI0.

Ta ke rups

FIOYTH COBCEM

He NpojaBaHBaeT IpPYHT,
€CJIH ee NOoCTaRHTb

Ha JIOLLEYKY.

HYIO psiioM nouleuxy. CpaBHHB 062 OTNEeuaTKa, Mbl J€rko 3aMeTHM, UTO
neficCTBHe, KOTOpOe THpA OKa3hiBa€T Ha ONopy, 3aBHCHT HE TOJBKO OT °
PEHCTBYIOLIEH BHH3 CHJIBl, HO TakKXe€ H OT BEJHYMHB MOBEPXHOCTH, HA
KOTOPYIO 3Ta cuJsia gefictByet. HeM OoJibiue 3Ta NOBEPXHOCTh, TEM MEHb-
e HCMHITHIBaeMoe €10 j1aBJeHHe, TO eCTb CHJIa, KOTOPas nelcTBYeT Ha
€JIHHHIlYy NOBEPXHOCTH. ' '
2-kiJlorpaMMoBas Mpsi KAaBUT HAa ONOPY € CHJOH, paBHOH 2 KuJio-
rpaMmaM. B nepBoMm cayuae, Korja rHps CTosijia npoOCTO Ha 3eMJie, 3TO
JlaBjeHHe pacipenessiyiocb NpudJH3UTEAbHO Ha 36 KBafpaTHHIX CaHTH-
MeTpoB. TakHM 06pa3oM, Ha KaxAblii KBAAPaTHHIE CaHTHMeETp AeiiCTBO-
Bajia cuja, paBHas 55,6 rpaMma (npoeepbre pacuer camu). JlaBnenue
coCTaBJisieT B 3TOM ciydae 55,6 rpaMMa Ha KBajpaTHhI# CAHTHMETP.
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Do Bropom ciyuyae (OBePXHOCTh JOLIEHUKH COCTABIsda y Hac
190 xpaapaTHBHIX CaAHTHMETpPOB, TMO3TOMY [a@sjedne OBUJIO BCEro
10,5 rpaMma Ha KBagpaTHMil cCaHTHMeTp (HpoBEpPbLTe PACYeTH ).

Ilasaenne 1 nunorpamma s#a | KBaapaTHLHIR CAHTHMETP Ha3blBaeTcs
TexHHvecKo# aTMocepodi (coxpautesnito am). B Hamem cayuae rups
oKasnBaJda gasdaerine 0,056 i 0,011 atmocdepht,

O6sixHOBEeHRYIO UTOaKy nuaMetposm 0,2 mMuanuMmerpa MomxHo Ges
Tpy/a BOTKHYTbH B J€PeBO, eCJid MPOHIBECTH Ha e¢ IOJOBKY AaBJjexHe B
1 kuaorpaMm. Bl Jlerko paccuHTaere caMh, 470 Ha OCTPHE ML paso-
BHeTCSA AaBJI€HHE, PaBHOe 3 ThicsyaM aTMochep, H Uro.IkKa Jierko soiiner
B :11060e nepero, Eule Goabllee napJjieHue pa3siBaeTr NnpH 6puThe 0OLIK-
HOBeHHas OpuTBa — OHO AoxoxuTt 0 10 Thicsy arMocdep.

3AHOH APXUMELA

Haeepuo, Bce eiile B AETCTBE 3aMmeyaJiH, 470 J000e Teno, OnyilleHHOE
B BONY, KaxeTcs Jierde, yem oro OKin0 A0 3TOro Ha Bosayxe. Hanpu-
Mep, KOTEA Mbl HaMOJHsEeM BexpO B KOJOAlLE, TO 3aMeuyaeM Bec Beapa
JIMilIL flOC2I€ TOTO, KaK NojAHMMEM €ro Haj MOBEPXHOCTbIO Boah. Boja
kKak Obl MOAAEPIKHBACT IOTPYIKEHHOE B Hee TeJlO,

YMeHblenne BeCca TeJa, njaBaloiiero B sBoge, Hmeet Sogsbiiuoe 3Ha-
YeHHE KaK A CTPOHTENHCTBA MOABOMHBIX COODYIKEHHH, Tak M- AJA
CYPOATEILCTBA PasAxuHOro pona cynoB. OnbiTH, KOTOpHE Mhi celyac
npoiedaeM, TOMOTYT HaM pa3o0parbCs B 3TOM HHTEPECHOM SIBJEHHH M
CPOPMYAHPOBATH COOTBETCTBYIOLIHE 3aKOH.,

3TH BecH ypaBHOBeUIeHH, NMOTOMY YTO JleBoe nneY0 KOPOMHIC/IA NPHNOLHANOCE,
Ha 062 1eya KOpOMBICIA ACHCTBYIOT IIOTOMY 4TO THpS, onylieHhas B BOIY.
OAMHAKOBHe CHJH. craia Jserve.



Ha ofeux uaiukax
BECOB HaXOMHTCH
O HHaKOBHIH Bec,
NO3TOMY OHH
ypaBHOBELUEHH.

Korpa B crakas
NOTPY3HAH THPIO,
npaBas YawKa
OnyCTHAACH.

Bo-nepsrix, nonpo6yeM ycT4HOBHTB, Ha CKOJBKO CTAHOBHTCH Jerye
TEJIO, TOJIHOCTBIO NoTpy»KeHHoe B Boay. [lnsi 3Toro Ham noHapoORTCH
TOuHHIEe JlabopaTopHbie BecH, OGHIKHOBEHHHIEC pPhiYarKHbIe BecH, Habop
THpb, OTAEJBHO JiBe THPH no 0,0 KuiiorpaMMa Kaxaas, ABa CTakaHa, Ofi-
Ho Ojgr0ALe, TOHKAs!, HO MMPOYHASA HHUTh M LUTATHB.

[1pexxne Bcero Bo3bMeM JaGopaTopHbie Bechbl H NMOCTaBHM Ha OJHY
yaluky rupio secoM 0,5 kumorpamma. Bropyw Takyio xe rupio non-
BECHM 33 HHTKY K KOPOMBICJIY BECOB HaJi CROOOAHON Yauiko# (CM. pHcy-
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HOK). JIerko 3aMeTHTh, YTO CTpeJIKa BeCOB OCTA€TCH NO-NPexKHeMy Ha
uyse. Tenepy npuaBHHEM K BECaM LITATHB M ONYCTHM BHCSILILYIO THPIO B
cToslMil HA HEM CTaKaH C BOJO¥ TaK, KaK 3TO MOKa3aHO HAa PHCYHKe.

JleBasi yalmka BecOB CTaJla Jierue, W JUIsi TOro 4ToOwl ee CHOBA ypap-
HOBECHTD, Ha Hee HYXHO MOJIOXKHTb HECKOJLKO THPeK. 3TOT ONbIT J0K4-
3LIBaeT, YTO NOTPYXKEHHOe B BOAY TeJ0 CTAHOBHTCH Jierye.

Bo3sbMeM puiuaxinbie seckl. Ha xaxayio M3 yaillek noCcTaBHM No ofH-
HAKOBOMY CTaKaHy, B KOTOpbl€ HAJHTO N0 PABHOMY KOJIHYECTBY BOJbL.
Ilpu 3TOM BECH Y HAacC, KOHEYHNO, OCTAHYTCA B COCTOSIHHH PaBHOBECHSI.
Oc7opoKHO ONYCTHM B OIHH H3 CTAKaHOB NPHBA3AHHYIO HA HHTOYKE H-
p1o BecoM 0,5 kusorpamma. HecmoTpst Ha TO uTO REJlaeM MBI 3TO ouenb
OCTOPOXKHO H HAUIa THPsi He KOCHYJAACh HH [HA, HH CTEHOK CTaKaHa, TeM
He MeHee CTaKaW Halll CTaJ TsixkeJsiee, M YallKa BecoB, Ha KOTOPOH OH
CTOMT, NOILIJIa BHH3.

ITosoxkum Ha Apyrylo 4YaiiKy BeCOB CTOJbKO IHPEK, CKOJBKO HYXKHO
ZiJis TOro, YTOOBl BEChl CHOBA NPHIIH B CCCTOAINME paBHOBecHsi. CpaBHEM
riHpH, KOTOpHie MLl KJIaJH Ha BeCbr B MEPBOM M BO BTOPOM CJAy4asix
(korna BeipaBHHBAJIM BEC ONYILEHHBLIX B BOAY rHpb). Mul yBHANM, YTO B
oboux cJyyasix yMmeHblIeHHe Beca Obuio omuHakoBuM. HeGoabuias
ownb6Ka, KOTOpasi MOXKeT 3/ileCb NPOH30UTH, OOBACHACTCA TEM, YTO 3TOT
ONBLIT OYEHb TPYAHO NpoH3BecTH ¢ 6e3ynpeuHon ToyHocThO. OTCI0Aa Mbi
MOXKEeM CAeJIaTh BBIBOJ, YTO JKHAKOCTb, B KOTOPOIil nJjaBaeT Kakoe-JH60
TEJIO, CTAHOBHUTCH TsiKeJiee Ha TaKylo 2Ke CaMylo BeJHUYMHY, Ha KaKylo
JeJiaetTcsi jerye norpy:<KeHHoe B KHJKOCTb TeJO.

Buaa, BHTecHenHnass M3 CTaKana
ORYILCHHOR B HCTO THpEH,
coOHpaeTcs ¥ B3BELINBACTCH.




INonpofiyeM ycTaHOBHTB, B KAKOM COOTHOLI€HHHM HAXONHUTCS 3TO d3-
MeHeHHe Beca K BeCy TOH JXHAKOCTH, KOTOPYI0 BHITECHSIET NJaBaouiee
TeJsio. Bo3bMeM cTakaH ¢ BOAOH M3 TOJIBKO YTO MPojie/laHHOr0 HaMH Onbl-
Ta H NOCTaBHM €ro Ha ray6okoe 6moaue. JlosbeM B HEFO CTONMBKO BOAH,
yTo6bl OHA NMOAHAJACh A0 KpaeB cTakaHa. Eciv Boia XOTb 4yTh-4yThb 1i€-
pesibeTcs yepe3 Kpa#i CTakaHa, HYXKHO YAaJHTh €e KalJH U3 6monua c
MOMOLUBIO NPOMOKaTENbHOR 6ymaru.

3atem TY 7Xe FHPIO, BECOM 0,5 kunorpaMMa, onycTHM Ha HHTKe B CTa-
KaH ¢ BoAoh. BaBecuM BoAy, KoTopasi BBJIMJACh NPH 5TOM M3 CTaKaHa B
6aionne.

Y6exnaeMmcsi, YTO BeC 3TOH BOAHW paBeH TOMY Becy, xo'ropuﬁ Mbi
AOJIKHBl OB [ONOJHHUTENIBHO KJIaCTh HA YalUKH BECOB B ABYX Npekl-
AYLHX OMbITax.

Takum o6pasoM Mb! YCTAHGBWJIH, 9TO BbITECHEHHasl TeJOM Boja Be-
CHT POBHO CTOJIbKO, CKOJIBKO NMOTEPSJIO B CBOEM Bece BLITECHHBIlee ee
TeJI0, ¥ NpHOaBH/Ia B CBOEM Bece KHJIKOCTb, B KOTOPYI0 3TO TeJo ony-
LLEeHO. '
IlpopenaHHbie HaMH OMBITH HAIJIIIHO MOKa3aJH, YTo Jioboe norpy-
JKEHHOE B BOJly T€JIO leraercs Jerye, yeM oHo OHJO Ha Bo3nyxe. IlosTo-
My, HanpHMep, NOAHATh KaMeHb MOJ BOJORA ropasfo Jerdye, YeM B BO3-
Ayxe.
Teno, norpy:keunHoe B Bony, nogaepxusaerca Bonofl. Camo Teno
CTAaHOBHTCA Ha CTOJBKO Jierye, CKOJBKO BecHJla BHITECHEHHasi UM BOHA.
Korna resio niaBaeTt, BeC BHITECHEHHOH HM BOJIH B TOYHOCTH paBeH Be-
Cy caMoro tesia. OTH 3aKOHBI GbUIH OTKPHITH €elle 3a TPH CTOJIETHA JI0
Haied 3pH BeJUKHM DH3HKOM ¥ MaTeMaTHKOM APEeBHOCTH ApXHMeoM.

YAENbHBLIA BEC BO3AYXA

Bo3anyx ABAsieTCA BeLUECTBOM, a NOSTOMY Takxe HMeeT Bec. Koneu-
HO, OH rOpa3fio Jerye, YeM BCe TBEPALIE H KHJKHE BellecTBa. TeM He Me-
Hee BeC BO3ZYyXa Mbl, He MOAYMaB, YaCTO 3HAYHTEJNbHO NpeyMeHbilaeM.

Ionpo6yem B3BecHth | auTp Bo3ayxa. [lys 3Toro ram noHago6HTCS
JOBOJILHO CJIOXHOe o0OpyfOBaHHe: TOJCTOCTEHHasi Kpyrjaas kojaba
o6beMoM 2—2 JHTpa, XOPOIUO NPHrHaHHas K Hell pe3HHOBasi MpobKa ¢
NpofeToR CKBO3b Hee CTEKJSHHOR TPYOKOH, HMewoleHd Ha HapyXHOM
KOHUE CTEKJIAHHBIH KpaH, BTOpas KoJ16a ¥ TaKast xke npobxa ¢ npojeToi
yepes Hee CTEKJIAHHON TPYOKOH, Pe3HHOBBI LIJIAHT H CTEKASIHHAN TPYO-
Ka, OyH3eHOBCKasi ropeJika HJIH SJIeKTPHYECKAas NIJIMTKA, LNTATHB, BECHI,
Ha60p rupek (c pa3uoBecamu po 0,1 rpaMMa) u MeH3ypKa.

Bo3sbMeM Kpyrayio Kojiby H YCTaHOBHM €e Ha IUTaTHBE TakK, 4ToOul
rOpJILIILKO ee 6blao o6palleno BHH3. [lonBeieM K Heli CHH3Y QR@KIF-
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ITap BHTEcHSET H3 KONGH
BO3AYX.

nyto TpyOKy ¢ NMPHCOEAHHEHHBIM K Hed ImjaHroM. Uepes sToT IMJAanT
HauyHeM HanoJATh KojOy nmapom, KoTophiii 6yner ToJIy4aThCsl B KoJife
C BOJOW, yCTaHOBJIeHHOR HaJl OyH3eHOBCKo#i ropeskofl. Crek/nsHHas
TpyOKa, yepe3 KOTOpyl0 MH! NnojaeM nap, nosKea ObiTh ray6oKo BCTAB-
JieHa B KoJIGy — Tak, 4ToOH ee cpe3 NMOoYTH KacaJCsi JIHa KOJOHI.

Yepe3 KOpPOTKOe BpeMsi BeCb BO31yX OyAeT BHITECHEH H3 KOJOH BO-
AsHBM napoM. Teneps GHICTPO BHIHEM CTEKNASHHYK) TPYOGKY H MJIOTHO
3aTkHeM KoJOy nmpo6koii. KpaH Ha crekiasinHOl TpyOKe, nposieToil yepes
npoOKy, AOJKeH OLITh 3aKPHT (CM. PHCYHOK).

[NTocsie Toro xak kon6a ocTeiHET, B3BecHM ee. Crenath 3To HYXKHO NO
BO3MOXKHOCTH TOYHO — J0 0,1 rpamMma. Ilocsie TOro KaKk ME 3anHcaJjiH
BeC KoJ6bl, oTKkpoeM KpaH. Bo3ayx MOMEHTAJIbHO 3amoOJIHAT KoJaoly.
B3pecumMm ee eme pas. 3anucaB pe3yibTaT, BHHEM NMPOGKY H HajibeM B
KoJ0y BOAbLI CTOJIbKO, YTOOH! €e MOBEPXHOCTh NOLHJIA TOYHO AO TOTO Me-
CTa, Flle HaxoAuJca HHXKHUE Kpa#i npoOku. MamepuM o6beM HCnoJb30-
BaHHOH HaMH BoAbl. JIJifi 3TOro JOCTATOYHO MEpPesIHTh ee B MEH3YPKY HJlH
B3BECHTbD.

Teneps pasbepeMcsi B TOM, uTO MH npojeaau. [Tocsae Toro Kax KoJ-
6a 6blyia 3aKphITa, B HEH OCTABAJICA TOJBKO BOASHON map — BO3AyXa
Tam 6oJibuie He 6h10. Korna xon6a octbuia, Gospluas yacTh riapa CKOH-

151



JREHCHPOBAJach B BOAY, TAaK 4YTO B KOJI6e BO3HHK CHJIbHBIH BakyyM. Paa-
HMIIa B Bece NPH ABYX NEPBBIX H3MePEHHSX H MOKAa3HBaeT HaM BeC TOro
KOJHYECTBA BO3[yXa, KOTOPLIK 3anoJHUM Koady nocJjie Toro, Kak MH OT-
KpuinH KpaH. Tak Kak MBl ye H3Mepusn o6beM KoJOnl, TO, HMesi Bce
3TH JlanHble, Tenepb 6e3 TpyZa BHYHCIHM BeC JIMTPa BO3AyXa.

Bec Bo3nyxa 3asucut ot Temneparypul. Ilpu naioc 15 rpanycax
Lleancust 1 aurp Bo3ayxa BecHt npumepHo 1,2 rpamma. 310 3Hauwr,
YTO OH HMeeT Maccy npuMmepHo 1.2 rpamMma. YpeauHblii Bec BO3ayXa
coctapsieT, TakuM obpasom, 0,0012 rpaMma Ha KyOHYeCKHH CaHTH-
MeTp.

A CKOJIBKO BecHT BO3AYX, HaXxoasimuiics B Halue#i koMHare? Hanpu-
Mep, €cjil Mbl IpMeM pa3Mepbl KOMHATH 4 MeTpa [AJHHb, 4 MeTpa WH-
pHEBL 1 3 MeTpa BHICOTH], TO €e BHYTpeHHHil 06bheM cocTaBHT 48 KyOHue-
CKMX MeTpoB, WJiH 48 Thicsay JiHTpOB. Bec 3ak04eHOro B KOMHate BO3-
xyxa 6viaer

1.2 X 48000 = 57,6 x.,

3HauMT, BO3AYX 3 KOMHATE YKa3aHHON BeJHUYHHE BECHT NPHMEpHO
57,6 xnaorpanMMa cHIH ¥ nMeet Maccy 57,6 kusorpamma Mmaccel. Hedqo-
BEKY, HHKOrJa He 3aAyMLIBaBIUEMYCSl HaJ 3THM, CTOJb 3HAYHTEbHbIH
BeC BC3AYXa, COJepKaIierocst B HeGoabioi KOMHATE, NOKAaKETCA CoBep-
11IEHHO HERePOSATHLIM, HO TEM HE Melee 3TO Tak.

MAlAEBYPICHHUE fIONYUWIAPHA

B 1654 rony marpeGyprekuit 6ypromuctp u ¢du3uk Orro ¢on Iepuke
nokasas Ha peiixcrare B PereHcOypre onMi onblT, KOTOPH# Tenepnh BO
BCEM MMpe Ha3bIBAIOT ONBITOM C MargeGyprckHMy nodiywmapusiMu.

C nomouib K3006peTeHHOro BM BO3AYHIHOrO Hacoca I'eprke BHKAa-
uaJ MOYTH BECh BO3AYX, COAEPKAaBUIHICH B MJOTHO CJIOXKEHHBIX MEAHBIX
noJyLIapusxX, HMeBILHX aHaMeTp okodso | Merpa. [lns Toro yrobu oto-
PBaTh NMOJYWApPHA OAHO OT APYroro, B KaXKJa0e M3 HHX NpHILIOCH 3a-
npsusL Mo BOCBMH CHABHHX Jowageit. HlecrHaauath somapeit omKHH
OblJIM HATNpSYb BCE CBOH CRJBI-AJIS TOro, 4to6H npeoaosieTh JiaBiAeHHe
BO3/lvXa Ha BHeLIHHe CTOPOHH MOJAyWIapHUs. DTO JaBJIEHHE COCTaBJANANO
NprHMepHO 7 THCAY KHJAOTpaMMoOB. DTUM Harasaubim onbitoM Ot10 Te-
pHKe yOeaHTeJIbHO NMOKa3aJd, YTO BO34YyX Takxe npeacrapiser coboil Be-
H1eCTBO, KOTOpOe CroCOOHO OKa3blBATh MOLIHOE JaBJieHHeE.

C noMoLLBIO fiPOCTHIX CPEACTB MBI MOXKeM NOBTOPHTH 3TOT ONHT H
naxe caeaaTh ero euie GoJsiee HarasaHbIM. [l sToro monanodarca nsa
CTakaHa, OTapoK CBeYH, HEMHOro raseTrHoil 6ymarn ¥ noxHHLH. [locta-
BHM 3a3OKEHHBIY] orapok CBeyd B OJIHH M3 CTaKaHOB. Bhipexem H3 He-
CKOJBKHX CJI0€B rasetHoil 6yMarH, noJioxeHublX OAHH Ha APYIof, Kpyr
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Bckope nochie Toro,
KaK MH NOCTABHJIH
Ha CTaKaH ¢C Cseyoil
ApYyTOil CTaKaH,
TIaMS TacHerT.

t

\"ﬁ'-l'bi“-"-

s
:

Huwunft craxkan
Kax Onl NpHKICHICH
K BEPXHEMY.

AnaMeTpOM HeMHOro GoJibilie, YeM BHeltiHMA Kpafi crakana. 3ateM BH-
peXkeM cepeaMHV Kpyra TakuM 06pa30M yro6861 60JbUIa YacTh OTBEP-
CTH# CTakaHa oCTaBaJjack OTKphiToil. CMouuB Gymary BOJOH, MBI NOJY-
YHM 3J1ACTHYHYIO MPOKAAJKY, KOTOPYIO M MOJIOXMM Ha BepXHHH Kkpa#
NepBoro cTakaHa. )

OCTOpO®RHO NOCTAaBHM Ha 3TY . MPOKJAAAKY I€peBepHYTH BTOPO#
CTakaHn H npuxMemM ero x 6ymare Tak, 4to0bl BHYTPEeHHee NPOCTPAHCTBO
OGOHX CT2KaHOB UKA3aJioChb H30JAHPOBAHHHIM OT BHEIUHEro BO3AYXE.
Cpeyka Hama BCKOpe NMOTVXHET. Tenepb, B3sBIUHCh PYKOIi 32 BEPXHHH
CTaKaH, NojHHMeM ero. Mbl 3aMeTHM, YTO HHXHHI CTaKaH KaK Ol npH-
JIMN K BEPXHEMY H NMOJIHAJICA BMeCTe C HAM.

[loyemy 310 Nponsonuio?

Orosp Harpes BG3AVX, cOXepKAaBINMiiCH B HMXHEM cTakaHe, a. Kak
Mbl y)Ke 3HaeM, HArpeThii BO3ZVX paciuHpsieTca ¥ CTaHOBHTCHA Jerde,
NO3TOMY 4acTh €ro RHLLIA H3 CTaKaHa.

153



Korna Mbl MepsieHHO npHOJHXXaJH K MepBOMy CTakaHy BTOPOH,
JacTh COAEPKABIIErocs B HEM BO3/lyXa TaKiKe ycnejla HarpeTbcsi H BHI-
12 HapyXy. 3HauuT, Xoraa o6a crakaHa OHJIH INIOTHO NPHAABJIEHH
OJIHH K Jpyromy, B HHX OBbLJIO MeHbije BO3ayXa, YeM JI0 Hayajla OmnhITa.
Ceeua noryxJsa, KaK ToJIbKO OBl H3PacXOAOBaH BECh COAEPIKABLIHACA B
o0OOHX CTaKaHax KHCJIOpPO/.

" Ilocsie TOro Kak OCTaBIUHeCs BHYTPH CTaKaHa rasbl OCTHIIH, TaM BO3-
HHUKJIO pa3peXxeHHOe MPOCTPAHCTBO. A BO3AYILHOE [aBJIEHHE CHAPYXKH
0CTaJI0Ch HEH3MEHHHIM, NNOSTOMY OHO NJIOTHO NMPHAABHJIO CTAKAHB! OHH
K APYroMy, M Korjia Mul NNOAHSNJIH BEPXHHE H3 HUX, TO H HIXXHHH NOAHAJ-
csa BMecte ¢ HHM. CtakaHbl GhlJiH OBl elle ropasjlo CHJIbHee NpHXKaThl
JPYT K JpYyry, ecsii Ol HaM yJaJioch CO3JaTh BHYTPH HHX COBEPILEHHO
NyCTO€ NPOCTPAHCTBO. '
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