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AHHOTAHA

Kuuea nanucana useecmuuvivm nonyiapusamopom i neoaeo2om u co0epIuCUm NAPAOOKChl, 201080JOMKU, 3d-
oauu, onvimol, 3AMbICIO8AMbIE 60NPOCHL I PACCKA3LI U3 o0nacmu Qusuxy. Kuuea no xapaxmepy uznodcenus u no
00beMY 3HAHUT, NPEONOAA2ACMbIX Y YUMAMEL, DACCYUMAHA HA YUAWUXCSL CPEOHel WKObL U HA JUY, 3AHUMAIO-
WUXCS CamMoodpasoeanuem 8 maKom Jce odveme.
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A. U. Ilepesibman
3anumaresibHas pusuka
Kuawnra 1

OT PEJAKIINN

[Ipennaraemoe m3nanue “3annmartenbHoit Gusukn” S.U. IlepenbmaHa mOBTOPSIET YETHIPE MPEbI-
OyIHUX. ABTOP B TEUEHHE MHOTHX JIET paboTas Ha/l KHUTOH, COBEPIICHCTBYS TEKCT U AOTOJHSIS €ro, U B
NOCJIEHUH pa3 MpH KU3HU aBTOpa KHMra Beiia B 1936 r. (TpuHanuaroe usnanue). Brimyckas mocie-
AyIOIINE W3JaHUs, PeNakLUs He CTaBUJIa CBOEH LENbI0 KOPEHHYIO MepepadOTKy TeKCTa MM Cylle-
CTBEHHbIE JIOTIOJHEHHUS. aBTOP TakK MmomoOpasl OCHOBHOE copepkaHue “‘3aHUMAaTenbHON (U3UKH’, YTO
OHO, WJUTKOCTPUPYSI, U yriIyOJisisi OCHOBHbIE CBeACHMA U3 (U3MKHU, He ycTapeso a0 cux nop. Kpowme Toro,
BpeMeHHU mocie 1936r. mpomio ye Tak MHOTO, YTO JKEJIaHUe OTPa3UTh HOBEHUINNE NOCTHUKEHUS (U3 U-
KU TIPpUBENO Obl M K 3HAYUTEIBHOMY YBEJIHUSHHIO KHUTH, U K U3MEHEeHHUIo ee “nuna’. Hampumep, aBTop-
CKHUI TEKCT O MPUHIIMIIAX KOCMUYECKHUX TOJETOB He ycTapes, a (aKTHIeCKOro MaTrepuaia B 3TOi obna-
CTH y)X€ TaK MHOI0, 4YTO MOXHO TOJIBKO aJpecoBaTh uWTaTeNs K APYIMM KHHMram, CIeHHalbHO
MOCBSILEHHBIM 3TOU TEME.

UetrpipHanuaroe u narHaauatoe m3nanus (1947 u 1949 rr.) Beimum nox penaxuuei npod. A. b.
Minonzeesckoro. B moaroroBke mectHagnaroro m3ganus (1959 — 1960 rr.) mpuHsul y4acTHe AOL.
B.A.Vrapos. [Ipu penakTupoBaHHH BCEX M3IAHUH, BBIIEAIINX O€3 aBTOpA, JHUIIb 3aMEHEHbI yCTapeB-
mye UUQPBL, U3BATHI HE ONpaBlaaBlIne ceOs MPOEKTHI, CAENaHbl OTAENbHBIC AOMOJHEHHUS U MpUMeda-
HUSL.

N3 IMTPEAUCIOBUA ABTOPA K TPUHAJIIIATOMY U3/ IAHUTIO

B 5TO0i1 KHUTE aBTOpP CTPEMHUTCSI HE CTOJIBKO COOOIIUTBH YUTATENF0 HOBBIE 3HAHUS, CKOJBKO IO-
MOYb €My “‘y3HaTh TO, YTO OH 3HA€T , T. €. yIIAyOUTh U OKUBUTH YK€ UMEIOIINECS Y HETO OCHOBHBIE
cBeneHUs! U3 (PU3UKH, HAYYUTh CO3HATEIBHO UMH PACIIOPsIKATHCS U MOOYIUTh K Pa3HOCTOPOHHEMY HX
NpUMEHEHHI0. JIOCTUraeTcsi 3T0 pacCMOTPEHHEM MECTPOro psAfa rOJIOBOJIOMOK, 3aMbICIOBATHIX BOMpPO-
COB, 3aHUMATEJIbHBIX PACCKa30B, 3a0aBHBIX 3a/1a4, MapPaJOKCOB U HEOKUAAHHBIX COMOCTABICHUN 13 00-
JTacTH (PU3UKH, OTHOCSALIMXCS K KPYry MOBCEOHEBHBIX SIBJICHUH WJIM YepPHaeMbIX M3 OOLIEH3BECTHBIX
NPOM3BENCHUI HayYHO-(PaHTACTHUECKONH OeIETPUCTHKH. MaTeprasoM MOCIeIHEr0 poaa COCTABUTENb
MIOJIB30BAJICST OCOOEHHO LIMPOKO, CYHUTAsS €ro Hanbdosiee COOTBETCTBYIOIINM LIEsIM COOPHHUKA: TIPUBEE-
HbI OTPBIBKU U3 POMaHOB U paccka3oB JKross Bepna, Yannca, Mapka TeeHa u ap. OnuceiBaeMble B HUX
(baHTACTHUECKHE OMBITHI, TOMUMO MX 3aMaHYMBOCTH, MOTYT U MPH MPENOJABAHUN UIPATh HEMAJIOBAXK-
HYIO POJIb B KAYE€CTBE >KUBbIX UJUTIOCTPALMH.

CocraBuTenp crapaics, HACKOJIBKO MOT, MPHIABATh M3JIOKEHHIO BHELIHE MHTEPECHYIO (hopmy,
co00IIaTh MPUBJIEKATENILHOCTD TipeaMeTy. OH PyKOBOIUJIICS TOW MCHXOJIOTMYECKON aKCUOMOM, YTO WH-
Tepec K MpenMeTy MOBBIIIAeT BHUMAaHUE, 00JieryaeT MOHNMAaHue U, CIeN0BaTeIbHO, CIocoOCTByeT 00-
Jiee CO3HATENbHOMY U TPOYHOMY YCBOEHHUIO.

Bonpekn o0pr4aro, ycTaHOBUBLIEMYCS Uil IOAOOHOTO poja COOPHHUKOB, B “3aHuUMaTenbHON (u-
3UKe” BEChbMa Majl0O MECTa OTBOAMTCS ONMHMCAHHUIO 3a0aBHBIX M 3(P(PEKTHBIX (PU3MUECKUX OMBITOB. JTa
KHUTA UMeeT NHOE Ha3HA4YeHHUe, HeXXeNln COOPHUKY, TPeAarariifne MaTepual st SKCIIePUMEHTHPOBA-
Hus. ['naBHast wenp “3aHuMarenbHON (P3UKK — BO3OYIUTH NESTEIBHOCTh HAYYHOTO BOOOpa’KEHUS,
NPUYYUTh YUTATEIS] MBICIUTh B Iyxe (PU3NYECKOH HAyKH M CO3[aTh B €r0 NMaMsTH MHOTOYHCIICHHbBIE
acconrauny (pU3NIECKUX 3HAHUN C CAMBIMH Pa3HOPOIHBIMH SIBJICHUSIMH JKU3HHU, CO BCEM TEM, C Ye€M OH
OOBIYHO BXOAMT B CONPHKOCHOBEHHE. YCTAaHOBKA, KOTOPOH COCTABHUTENb CTApasCs MPUACPIKUBATHCS
npu nepepaboTke kHUry, Obuta naHa B. 1. JleannbiM B crniepyromux ciosax: “TlomynspHslil nucareisb
MOJBOUT YUTATENS K IITyOOKOH MBICIH, K TIyOOKOMY YUEHHIO, UCXOJISl U3 CAMBIX MPOCTBIX M O0IIEn3-
BECTHBIX JTAaHHBIX, YKa3bIBas IIPH TIOMOIIH HECJIOKHBIX PACCYXKACHUH MM YAAYHO BBIOPAHHBIX MPUMeE-
POB TJIaBHBIC 6616006 N3 3THX JAHHBIX, HATAIKHUBAS yMAIOLIEr0 YNTATENs HA JajlbHEHIINE U NabHE -
mue Bomnpockl. [lonmynspHbI nmucaTtenb He MpeAnojaraeT He AYMAlOLIero, He JKeNarollero Wid He
YMEIOIIero AyMaTh YHTaTels, — HAlPOTUB, OH NPEAIoJaraeT B HEPa3BUTOM UUTATENe CEepbe3HOe HaMe-
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penue paboTaTk roOJOBOIH U HOMO2aem eMy eNaTh 3Ty CEePbE3HYI0 U TPYAHY paboTy, BeAeT ero, mo-
Morasi eMy JenaTh NMepBbie Wark U y¥a uatu aaneiie camoctoarensHo” [B. M. Jlenun. Colp. cou., u3nm.
4, 1.5, crp. 285.].

BBuny wHTEpeca, MposBISEMOro YMTATENsIMH K HCTOPUM ATOW KHHMIH, TPUBOAMUM HEKOTOpbIE
Oubnuorpaduyeckrie naHHBIE O HEPl.

“3anumarenpHas puzuka’ “poaunachk’ YeTBEPTh Beka Ha3zaa U OblLjia MEePBEHLEM B MHOIOYHCIIEH-
HON KHHJKHOH CEMbe €€ aBTOpa, HACYUTBIBAKOLIEH CeHYac HECKOJBbKO ECATKOB YWIECHOB.

“3aHuMmarenbHON Qu3HKe” MOCYACTIMBHIIOCH NPOHUKHYTh — KaK CBUJIETENILCTBYIOT MHChMa YUTa-
Tenel — B camble ryxue yronku Corosa.

3HaYNTENbHOE PACIIPOCTPAHEHHE KHUTH, CBHIETEIbCTBYIOLIEE O )KMBOM MHTEPECe IUPOKUX KPy-
roB K (M3MUECKUM 3HAHUSM, HAJlaraeT Ha aBTOpa CePbEe3HYI0 OTBETCTBEHHOCTh 38 KAY€CTBO €€ MaTepu-
ana. CozHaHueM 3TOH OTBETCTBEHHOCTH OOBSACHSIOTCS MHOIOYUCJICHHBIC H3MEHEHHUS W JOMOJHEHUS B
TekcTe “3aHumaTenbHON (PU3MKKM’ MPU MOBTOPHBIX M3AaHUAX. KHHra, MOJKHO CKa3aTk, MUcanach B Te-
YeHue Bcex 25 Jier ee CyllecTBOBaHus. B mocienHeM M31aHUM OT TEKCTa MEPBOro COXpaHeHa ejBa Mo-
JIOBUHA, & OT WUTKOCTPALIMI — MOYTH HU OJTHOM.

K aBTOpy mocTynanM OT MHBIX 4yuTaTeneil mpocbObl BO3AEPKUBATBCA OT nepepaboTky TeKCTa,
4TOOBI HE BBIHYk/ATh MX “U3-3a HECATKAa HOBbIX CTPAHUL MPUOOpETaTh KaxK10e MOBTOPHOE H3JaHHE .
Ensa nu nomnoGHbIe COOOpaskeHUs MOTYT OCBOOOAMTHL aBTOpPa OT OOsA3AHHOCTH BCEMEPHO YJIy4lIaTh
CBOI1 Tpya. “3aHumarenbHas Gusnka’ He XyA0KECTBEHHOE MPOU3BEACHHE, & COUMHEHHE HAYYHOe, XOTA
u nonynsipuoe. Ee npenmer — pusuka — nake B Ha4aJIbHbIX CBOMX OCHOBAHUSX HENpeCTaHHO odoraina-
€TCs1 CBEIKUM MaTepPHajOM, U KHUIa JOJIKHA MEPUOJNYECKH BKJIKOHYATh €r0 B CBOM TEKCT.,

C npyroii CTOPOHBI, MPUXOANUTCS HEPEKO CIBILIATH YIPEKH B TOM, uTO “3aHumMarenbHas pusuxa”
He yJe/sieT MecTa TaKuM TeMaM, KaK HOBeHIlIne yCrexyu paauoTeX HUKH, paclierjieHe aTOMHOTO sapa,
coBpeMeHHbIe (PU3nYecKre TEOPUH U T. M. YIIPEKH TAKOro poaa — IUlod HelopasyMeHus. “3aHumaresb-
Hast (u3nka” MMeEeT BIIOJIHE ONPENEeNIeHHYIO LIENIeBYI) YCTAaHOBKY, PAaCCMOTPEHHE JK€ 3THX BOIPOCOB —
3a/1a4a UHbIX COYMHEHUI.

K “3anumarenbHoit Gpusnke”’, MOMUMO BTOPOil €€ KHUIH, MPUMbBIKAET U HECKOJIbKO APYTUX COYH-
HeHuit Toro e asropa. OQHO NpeaHa3HA4YeHO Ui CPABHHUTEIHLHO MasIO MOATNOTOBJICHHOIO YUTATENs,
elle He MPUCTYIMABLIEro K CHCTEMAaTHYeCKOMY M3y4eHMIO (PH3HUKH, M O3arjaBjieHo “PusMka Ha KaxaoM
wary” (u3manue “Jleruznara’). JIpa npyrux, HarnpoOTUB, UMEIOT B BUAY T€X, KTO YK€ 3aKOHYMJ H3y4e-
HHUE CPEIHEIIKOJIbHOrO Kypca Gusuku. I1o — “3aHumarenbHas MexaHuka u “3Haere nu Bbl Gusnky?”.
[TocnenHsst KHUTA ABNSETCS Kak Obl 3aBeplieHneM “3aHuMaTenbHOH QUMK

1936 r. /. Ilepenvman

I'nasa neppas. CKOPOCTb. CJIOKEHUE JIBUKEHUI.

Kak 0bicTpo Mmbl aBHzKemcs ?

CnopruBHyto auctaHuuoo 1,5 kM xopowwuii OeryH npoderaer npumepHo 3a 3 MuH. 50 cek. (MupO-
Bo#i pexopa 1958 r. — 3 mun. 36,8 cek.). [lns cpaBHeHUs1 ¢ OOBIMHOM CKOPOCTHIO mewexona — 1,5 M B
CeKYHIy — HaJl0 CHenaThb MaJieHbKOEe BBIYMCIIEHHE, TOrZa OKaXKeTCs, 4TO CIIOPTCMeH mpoderaer B ce-
KyHay 7 M. Brpouem, CKOpOCTH 3TH HE BITOJIHE CPABHUMBIL: MELIEX0] MOXKET XOAUTh OO, Lesble Ya-
Chbl, eJasi MO 5 KM B 4ac, CIIOPTCMEH K€ CIOCOOEH MOAAEPKHUBATh 3HAYUTEIbHYK) CKOPOCTb CBOEro Oe-
ra TOJNbKO KOpoTkoe Bpems. [lexoTHasi BOMHCKas 4acTh Mepemeraercs OeroM BTPOe MeIJIeHHEee
PEKOpPACMEeHa; OHa JeNlaeT 2 M B CeKyHIy, WM 7 C JIMIIKOM KHUJIOMETPOB B 4ac, HO MMeeT nepen
CIIOPTCMEHOM TO MPEUMYLIECTBO, 4TO MOXKET COBEpLIATh ropasio 6onblune nepexosl.

HHTepecHO cpaBHUTb HOPMAJIbHYIO MOCTYIb YejOBeKa CO CKOPOCTbI) TaAKUX — BOLIEJUIMX B MO-
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CJIOBULY — MEJJIMTENIbHbIX )KUBOTHBIX, KaK YJIUTKA MK Yeperaxa. YJIUTKa BIIOJHE OMpaB/bIBAET pery-
TaLUIO, TIPUMHCHIBAEMYIO €ii MOroBOPKOI: OHA nMpoxoAuT 1,5 MM B cekyHAy, unu 5,4 M B yaCc — pOBHO B
ThICAYY pa3 MeHblue yenoseka! J[pyroe kinacCH4eCKH MEIUIEHHOE >KMBOTHOE, 4Yepernaxa, He HaMHOro
NePEroHseT YAUTKY: ee 00bluHas ckopocTb — 70 M B yac.

ITpoBOpHBII PAOM C YIUTKOH U Yepenaxoi, YeJOBEK MPEACTAHET Nepes HaMU B MHHOM CBETE, €C-
JI1 COMOCTABUTH €ro JIBMXKEHUE C APYTHUMH, AaKe HE OY€Hb ObICTPHIMU ABHKEHUSIMU B OKPYIKAKOLLIEH
npupoze. [IpaBaa, oH nerko neperoHsieT TeueHre BoAbl B OOMbIIMHCTBE PABHUHHBIX PEK U HE HAMHOIO
OTCTaeT OT ymMepeHHoro Berpa. Ho ¢ Myxoii, mponeraroueii 5 M B CEKYHAY, YENIOBEK MOXKET YCINELIHO
COCTA3aTbCA pPa3Be TOJIBKO Ha JIbDKaX. 3aiilia MM OXOTHUYBIO cODaKy 4eslOBeK He MEepPeroHUT Ja)ke Ha
nowanu kapbepom. CocTsa3aThesi B CKOPOCTU € OPJIOM YE€JIOBEK MOIKET JIMIIb HAa CaMOJIETe.

MaiuuHel, H300peTEHHbIE YETOBEKOM, AEJIAI0T €ro CaMbIM ObICTPBIM CYILECTBOM MHUPA.

Cpasuurenbno HenaHo B CCCP Obl1 mOCTPOEH maccakKMPCKUi TEMIOXOA ¢ MOABOAHBIMU KPbl-
NbSIMHM, pa3BUBaroLLuUii ckopocTk 60 — 70 km/4ac. Ha cyiue yenosek MOXeT ABMraThesi ObicTpee, YeM Ha
Boze. Ha HEKOTOpBIX yyacTKax MyTU CKOPOCThb ABUKeHUs nmaccakupckux noes3nos B CCCP npoxomut no
100 km/uac. Hoeasi nmerxosas asromammna 3UJI-111 (puc. 1) moxker pa3BuBaTh CKOpocTh n0 170
KM/4ac, CEMHMECTHBII NerkoBoii asToMoOuns “Yaiika” — o 160 kM/4ac.

Puc. 1. Asromobunb 3UJI-111.

OTHU CKOPOCTH Jajieko MpeB30lia coBpeMeHHas aBuauus. Ha muorux nunusx ['paxknganckoro
Bo3ayuiHoro ¢iora CCCP paboraror MHOromectHbie yaiiHepsl TY-104 u TY-114 (puc. 2). Cpennss
CKOpOCTb UX mojsera coctaiser okosno 800 km/4ac. Eme He Tak JaBHO mepel aBUAKOHCTPYKTOpPaMH
CTaBUJIaCh 3aJlaya MepeLartyTh “3ByKOBOH Oapbep”, MPEBLICUTH CKOPOCTH 3BYKa (330 m/cek, T. €. 1200
km/4ac). Ceituac 3Ta 3amava peweHa. CkopocTu HeOONbIIMX CAMOJIETOB C MOLIHBIMH PEeaKTHBHBIMH
neurarensiMu npudmmkarTes k 2000 km/gac.

Anmnapatsl, CO3/1aBa€Mble YEJIOBEKOM, MOTYT JOCTUraTh ewme Oonbumnx ckopocreit. MckyccTBeH-
Hbl€ CITyTHUKH 3€MIIH, JieTarolie BOIM3M IpaHULIbI TUIOTHBIX CJIOEB aTMOC(ephl, IBUKYTCS CO CKOPO-
cTbi0 OKOJIO 8 kM/cek. Kocmuueckne anmaparbl, HAMPaBJISIFOMMECS K TJIAHETAM COJIHEYHOM CHCTEMbI,
NOJTY4al0T HAa4allbHYK) CKOPOCTB, MPEBBILIAKINYK BTOPYI KOCMHUYECKYI ckopocTh (11,2 km/cek, y mo-
BEPXHOCTH 3eMIIH).

s = A 3 B OBAOT =
E:l:'F.liﬁll B ArEREA A

Puc. 2. [Taccaxxupckuii peaktuBHbili camoser TY-104.
YuTarenb MOKET MPOCMOTPETD CIECAYIOLIYIO TaONHLly CKOPOCTEH:
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ViuTra 1.5 |mMmicex| 54 M/gac
Yeperaxa 20 70 :
Priba 1 M/cex 3.6 |maigac
Tlemexon 14 - 5 ’
Kouunua marom 1.7 ) 6 !
KonHua peicsro 35 i 126 :
Mwvxa 5 ’ 18 ’
JBrHHUK 5 18
Konnuna xapeepom 8.5 30
Ternnoxon ¢ MoJEOIHBIMM KPBLIBAMI 16 - 58
3aau 18 » 63 i
Open 24 86
OxorHn4ea cobaxa 25 90 "
Tloean 28 100
ApTtomobune 31171-111 50 170
I oHoOuHEBIT aETOMODNTE (pexopa) 174 - 633 =
TV-104 220 v 800 "
3BEVK B BO3OVEE 330 = 1200
Jlerrarii peaKTUBHELIN caMoiIeT 550 2000 -
3emua o opoure 30000 - 108000 ~©

B norone 3a Bpemenem

Mo2kHO 71 B 8 4acoB yTpa BbUIeTETb U3 BnaauBocToka U B 8 4aCOB yTpa TOTO XKe [HS NPUIIETETh
B MockBy? Bonpoc 3T0T BOBCe He JaulueH cmbicna. Jla, MoskHO. UTOOBI MOHATH 3TOT OTBET, HYKHO
TOJIbKO BCIIOMHMTb, YTO Pa3sHULA MEXKOY MOACHbIM BpemeHeM Bianusocroxka u MOCKBbI COCTaBIIAET
neBsTh yacos. M eciu camoneT cMokeT NpoiTu paccrosuue mexay Bragusocrokom u MockBoii 3a 310
Bpemsi, To OH npudyner B MOCKBY B 4ac CBOEro BblieTa u3 BiagusocToka.

Paccrosiuue BrnaauBocrok — MockBa coctasiser npuMepHo 9000 kM. 3HauuT, CKOPOCTb CaMmose-
Ta aoswkHa ObiTh paBra 9000: 9 = 1000 km/4gac. ITO BMOJHE AOCTHKHAMASI B COBPEMEHHbBIX YCIOBUSIX
CKOPOCTb.

Yrobw! “neperHarb Conuue” (unu, TouHee, 3eMIII0) B MONAPHBIX LIMUPOTAX, HY’KHA 3HAYUTENBHO
MeHbluast ckopoctb. Ha 77-it napannenu (Hosas 3emunst) camoner, obnanaroiuuii CKoOpocTbio okono 450
KM/4ac, MPOJIETaeT CTOJIbKO K€, CKOJIbKO YCIEBAaeT 3a TOT K€ MPOMEKYTOK BPEMEHM MPONTH TOYKA
36MHON MOBEPXHOCTH IpPH BpallleHuH 3eMiH BOKpYr ocu. [lias maccaxupa takoro camosiera CosHue
OCTaHOBUTCS M OyJeT HEMOABMKHO BUCETb Ha Hebe, He MpUOMMKasach K 3akaty (NMpH 3TOM, KOHEYHO,
CaMOJIeT JOJIPKEH JIBUraThCs B MOAXOAAIIEM HalpaBIeHNUH).

Eue nerue “nepernars JIyny” B ee codcTBeHHOM oOpaienun BOKpyr 3emiu. JIyHa qBukercs Bo-
Kpyr 3emnu B 29 pa3 MeaieHHee, 4eM 3emiis BOKPYT CBOei ocH (CpaBHMBAKOTCS, KOHEYHO, TaK Ha3bIBa-
eMble “yrioBble”, a He JUHEeHHble CKOpocTH). [ToaToMy 0ObIKHOBEHHBIH mapoxon, aenaromui 25 — 30
KM B 4aC, MOJKET YK€ B CPEAHUX UpPOTax “neperHars Jlyny”.

O takowm siBnenun ynomuHaer Mapk Teen B cBoux ouepkax “TIpocraku 3a rpanuuei”. Bo Bpems
nepeesna mo ArimanTudeckomy okeany ot Hbro-HMopka k A30pCKHM OCTpOBaM “CTOsa MpeKpacHas
JeTHSS TIOroAa, a HouM ObutH fae sydiue aHeil. Mbl HaOmonanyu cTpaHHoe sBjieHue: JIyHy, MOsBsIO-
LIYFOCS KaKIbIH Bedyep B TOT K€ 4ac B TOMH ke Touke HeOa. [IpuunHa 5TOro OpUrHHagbHOrO MOBEACHUS
JIyHbI CHauaa ocTaBajiach Jsi HAC 3arafiovHOM, HO MOTOM MbI COOOpa3min, B 4e€M A€J10: Mbl MOABHIra-
JIUCh Kaablit yac Ha 20 MHHYT JOJATOThI K BOCTOKY, T. €. HMEHHO C TaAKO# CKOPOCTbIO, YTOObI HE OTCTa-
Bath OT JIynnei!”.

TheicsiuHas A0J151 CEKYHABI
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Jnst Hac, MPUBBLIKIIMX MEPUTH BPEMsI HA CBOIO YEJIOBEUECKYK) MEpKY, ThICSYHAsi A0Jsi CeKYHJbl
paBHO3Ha4yHa Hy 0. Takue NpOMEKYTKH BPEMEHHU JIMILIb HEAABHO CTAJIM BCTPEYAThCs B HALUEH MPakTH-
ke. Korna spems onpenessanu no Beicote CoMHUA WM JUTHHE TEHH, TO HE MOTJIO OBITH peuH O TOYHOCTH
Jae 10 MUHYTHI (PUC. 3); TFOAM CUUTANH MUHYTY CIMUIIKOM HUYTOKHON BENUYMHOM, YTOOBI CTOMIIO e
u3MepsTh. JIpeBHUI YET0BEK JKHUJI TAKOH HETOPOIUIMBOH JKH3HBIO, YTO HA €ro yacax — COJHEYHbIX, BO-
ISTHBIX, MECOYHbIX — He ObLI0 0cO0bIX AeneHuit mis MuHyT (puc. 4, 5). Tonbko ¢ Havana XVIII Beka
cTayia mosBaAThLCA Ha uudepOnare MuHyTHas crpenka. A ¢ Hadana XIX Beka nmosiBUIaCh W CEKyHIHas
CTpernka.

Puc. 3. Onpenenenue Bpemenu aHs 1o nonoxenuto Conrua Ha HeOe (cneBa) U MO AJMHE TEHU
(cipaBa).

1 1
I ——

Puc. 5. CrapuHHbIe KapMaHHbIE Yachl.

YTO 7K€ MOXKET COBEPLUUTHCS B THICSUYHYIO NOM0 cekyHawl? Ouens muoroe! IToesn, npasna, Mo-
)KET TMEePEeMECTUTBCS 3a ATOT MPOMEKYTOK BPEMEHM BCEro CAaHTUMETPA Ha TPH, 3BYK — yke Ha 33 cwM,
caMoJieT — MPUMEPHO Ha MOJIMETPa; 3€MHOM 1ap MpoHaeT B CBoeM ABHKeHHH BOKpYr CoJHLIA B TAKYHO
noJro cexyHasl 30 M, a ceet — 300 km.

Menkue cylecTra, OKpysKaloliie Hac, eCJii Obl OHM yMEJH PacCy’KAaTh, BEPOATHO, HE CUHTAJIH
ObI TBHICSIMHYIO JOJIO CEKYH/Ibl 32 HUYTOXKHBIN MPOMEKYTOK BpeMeHH. JIJisi HaCeKOMBIX, Harpumep, Be-
JM4MHA 3Ta BnojHe omyTtuma. Komap B Teuenue onHoit cexyHabl aenaer 500 — 600 monHbIX B3MaxoB
KPBUIBIIIKAMHU, 3HAYUT, B THICAYHYIO JOJIIO CEKYHIBI OH YCIEBAET MOJHATE UX MM OMYyCTUTE.

YenoBek HecrocoOeH MepeMelnaTh CBOM 4iIEHBbI Tak ObICTpO, Kak Hacekomoe. Camoe ObicTpoe
Halle JBM)KEHUE — MUTAHUE TJ1a3, “MTHOBEHUE OKa™ , UJIM “MUT’, B MEPBOHAYAILHOM CMBICJIE 3TUX CJIOB.
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OHo coBepaercss Tak OBICTPO, UTO MBI HE 3aM€YaeM Ja’ke BPEMEHHOTO 3aTMEHHMs IOJIST HAIero 3pe-
Hust. HemMHOTrHe, OmHAKO, 3HAIOT, YTO 3TO JBUKEHNE — CHHOHUM HEBOOOPa3MMOM ObICTPOTHI — MPOTEKa-
€T B CYUIHOCTH JIOBOJIbHO MEJJIEHHO, €CIM H3MEpPSTh €ro ThICSYHbIMH JoisAMU ceKyHnbl. IlomHoe
“MTHOBEHHE OKa™~ JUJIUTCS, Kak OOHAPY)KHMJIM TOUHbIE M3MEPEHMUs, B cpeHeM 2/5 cekyHubL T. €. 400 ThI-
csiaHBIX posieit ee. OHO pacmagaercst Ha cienyromue ¢asbl: onyckanue Beka (75 — 90 TBICSYHBIX CEKYH-
Ibl), COCTOSTHHE HETIOABIDKHOCTH onyiieHHOro Beka (130 — 170 Teics4ynbIxX) 1 mopHsATHe ero (okono 170
TeICTYHBIX). Kak BunuTe, oguH “mMur’ B OYKBaJBbHOM CMBICIIE 3TOTO CJIOBA — MPOMEKYTOK AOBOJIBHO
3HAYUTEIBHBIH, B TEUEHHE KOTOPOTO TNIA3HOE BEKO yCIIEBAET AK€ HEMHOTO OTHOXHYTh. M eciu OBl MbI
MOTJIM Pa3[eIbHO BOCIIPHHUMATD BICUATIICHUS], JUIALIHECS THICSIHYIO JOJIO CEKYHABI, MBI YJIOBHJIH ObI
“B OZIUH MUI” [BA IJIABHBIX JBUKEHMSI [J1a3HOTO BEKA, Pa3AeIeHHbIX IPOMEXKYTKOM IOKOS.

IIpu TakoM ycTpoiicTBe Hameil HepBHOH CUCTEMBI Mbl YBHUIENU Obl OKPY KAIOIIUI HAC MUD TIpe-
o0OpaxeHHbIM 10 Hey3HaBaeMocTH. OmHcaHue TeX CTPaHHBIX KapPTHUH, KaKUe MPECTaBHINCh OBl TOrNA
HAIIM TJIa3aM, Jajl aHTJIMUCKUHN nucaTeb YaJuic B pacckase “Hoefimmii yckoputens”. I'epon paccka-
3a BBIMWIN (PAHTACTUYECKYIO MUKCTYPY, KOTOpasi IEHCTBYET HAa HEPBHYIO CHCTEMY TakK, YTO AEJAaeT Op-
raHbl YyBCTB BOCIPUUMYHBBIME K Pa3A€IbHOMY BOCTIPUSITHIO OBICTPBIX SIBICHH.

BoOT HECKOJIBKO MPUMEPOB U3 paccKasa:

“ — Bumanu 79 BBI 1O CUX TOP, YTOOBI 3aHABECKA MPUKPEIUISIIACH K OKHY STAaKUM MaHEepOoM?

51 mocMoTpen Ha 3aHaBeCcKy U YBHUJEN, YTO OHA CJIOBHO 3aCThUIA U YTO YrOJl y Hee KaK 3arHyJiCcs OT
BETPa, TaK U OCTAJICS.

— He Bunan Hukoraa, — ckaszai . — Uto 3a cTpaHHOCTD!

— A 37107 — CKa3aJl OH ¥ PaCTOMBIPUJI MANbIIbI, AEPKABIINE CTAKAH.

A oxxupan, 94TO CTakaH pa3oObETCs, HO OH Jake HE IIEBENIbHYJICS. OH IOBUC B BO3JyXe HEIO-
JBUKHO.

— Br1, kOHEUHO, 3HaeTe, — ckazan [ ubOepH, — YTO MaAOIIMIA IPEIMET OIyCKAETCs B MEPBYIO Ce-
KyHAy Ha 5 M. U crakan npoberaer Teneps 3TH 5 M, — HO, BBl IOHUMAETe, HE MPOLLIO ele U COTOH J0-
mu cexyHapl. [Hano umeTs B BUny, K TOMY K€, UTO B MIEPBYIO COTYIO JIOJIIO MIEPBOM CEKYH/IbI CBOETO Ma-
OCHUs] TeJO TPOXOAWT HE COTYH 4Yactb oTr 5 M, a 10000-t0 (mo dopmyne S = gt2/2), Te.
MOJIMUJUTUMETPA, & B TIEPBYIO THICSIYHYIO TOJIFO CEKYHIBI — Bcero 1/200 MM.] DT0 MOXKeT BaM JaTh MO-
HSITHE O CHJIE MOETO “yCKOPUTENS .

Crakan mensieHHO omyckaincsi. [ mOOepH nmpoBes pykoi BOKPYT CTakaHa, HAl HUM H TIOJ] HUM. ..

A rnsiHyN B okHO. Kakol-TO BEIOCHIEUCT, 3aCTHIBLINIA Ha OTHOM MECTE, C 3aCTBIBLIMNM OOJIAKOM
TBUTH MT03a/11, JOTOHSIJI KaKyk0-TO OpHUKY, KOTOpasi TAK)KE HE ABUTaach HA HA OMH JFOHM.

... Hame BHMMaHue ObUTO MpHBIEUEHO OMHUOYCOM, COBEPIIEHHO OKaMeHeBIINM. Bepxyrka ko-
Jiec, JIOIAIUHbIE HOTH, KOHELl KHyTa U HIDKHSS YeNIOCTh Kydepa (OH TOJIbKO YTO Haydasl 3€BaTh) — BCE
3TO, XOTs U MEJIEHHO, HO JIBUTAJIOCH; OCTAJIbHOE XK€ B 3TOM HEYKIIIOKEM DKHUIaKe COBEPLIEHHO 3aCThl-
70. Cunsime TaM JiFoau ObUTH KaK CTaTyH.

...Kaxoli-To 4enoBek 3acTbLl Kak pa3 B TOT MOMEHT, KOT/la OH JieJlajl HeueJOBEUECKUE YCUIIHS
CJIOXKUTb Ha BeTpy razery. Ho nns Hac 3Toro Berpa He CyIecTBOBAJIO.

...Bce, uTo OBLIO CKa3aHO, MOAYMAHO, CIEAHO MHOM C TOH MOPBI, KaK “yCKOPHTENb MPOHHK B
MOH OpraHu3M, ObLIO JIMIIb MCHOBEHHEM OKa ISl BCEX MPOUMX JIFOAEH U [T BCEH BCEJICHHON .

BeposiTHO, untarensm uHTEpECHO OyIET y3HATh, KAKOB HAUMEHBIIHI MPOMEXYTOK BPEMEHH, U3-
MEpUMBII1 CpeCTBaMu COBpeMeHHOH Hayku? Emie B Havane 3Toro Beka oH pasHsics 10000-it none ce-
KYHJBI, Tenepsb ke Gu3nk B cBoeil naboparopuu cnocodben nameputb 100000000000-0 100 CEKYHIBL.
OTOT NPOMEXYTOK MPUMEPHO BO CTOJBKO K€ pa3 MEHbIIE LIeJOM CEeKYH[bl, BO CKOJbKO pa3 CeKyHAa
MeHb1e 3000 ser!

Jlyna Bpemenu

Korna Yamnnc mucan ceoit “Hopelnuii yCKOpUTENb , OH €Ba JIM TyMaJl, YTO HEUTO MOAO0HOE KO-
raa-HUOyIb OCYIIECTBUTCS B AEHCTBUTENBHOCTH. EMy OBENOCH, OIHAKO, JOXKUTH AO 3TOrO. OH MOT
COOCTBEHHBIMH IJ1a3aMH YBUAETh — MPABAA, TOJBKO HA 3KPaHEe — T€ KAPTUHBI, KOTOPBIE CO3/aJI0 HEKO-
raa ero BooOpaxkenne. Tak Ha3biBaemasi “Jyna BpeMEHH IOKa3bIBA€T HAM Ha 3KPaHe B 3aMeIJICHHOM
TEMIIe MHOTHE SIBJICHHsI, IPOTEKAOIHe OObIYHO OUeHb OBICTPO.

“Jlynma BpeMeHH~ — 3TO KMHeMaTorpaduueckuii poroanmnapar, JeNarOLIHA B CEKyHAY He 24 CHUM-
Ka, KaKk OObIMHBIE KHHOAIIAPATBhI, @ BO MHOTO pa3 Oosblie. Eciiu 3acHsATOE Tak sIBJIEHHE POSKTHPOBATH
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Ha 9KPaH, MyCKast JIEHTY ¢ OObIYHOI CKOPOCTbIO 24 Kajipa B CEKYHY, TO 3DUTENH yBUIST SIBJEHUE pac-
TSHYTbIM — COBEPLIAKOLIMMCS B COOTBETCTBYIOLIEE UYUCIO pa3 MeIJieHHee HOpPMajbHOro. Yurarento
CIIy4asoch, BEPOATHO, BUAETh HA SKPaHEe TaKHE HEECTECTBEHHO IUIABHBIE MPLDKKU U IPYTrUe 3aMeJIeH-
Hble siBneHus. C nomouipo Oosee CIOKHBIX annapaToB TOTO K€ POAa AOCTUTAeTCs 3aMeIeHUe elle
Oosiee 3HaUUTENBHOE, MOYTH BOCIIPOU3BOASAIIEE TO, UTO OMUCAHO B pacckase Yauca.

Koraa mbi agBn:kemcest Bokpyr CosiHua dpicTpee — AHEM HJIH HOUbIO?

B nmapukCkux raszerax nosBHJIOCH OZHAXKIbI 0ObsiBIeHHE, obelaBiiee KaKIoMy 3a 25 CaHTUMOB
yKas3ath crnoco0 myTeuiecTBOBaTh AeLieBO U nputoM Oe3 maneiimero yromienusi. Hauumce nerkosep-
HbIe, KOTOpBIE MpHcaamu Tpedyembie 25 caHTUMOB. B OTBeT Kakablit U3 HUX MOJYYMJI 1O MOYTE MTUCHMO
CHIEAYIOIIEro COMIEePIKAHUSA:

“OcraBaiiTech, rpakJJaHHH, CIIOKOIHO B CBOEH KPOBaTH M MOMHHUTE, YTO 3eMJIs Hallla BEPTUTCA.
Ha napannenu IMapuka — 49-it — Bb1 npoOeraere kaxabie cyTku Oosiee 25 000 kM. A ecsin Bbl JI0OUTE
JKMBOTHMCHBIE BHIbI, OTKHHBTE OKOHHYIO 3aHABECKY M BOCXMLIANTECh KAPTHHOM 3BE3HOrO Heda”.

IIpuBnedeHHbIH K Cyay 32 MOLIEHHUYECTBO, BUHOBHHMK 3TOH 3aT€H BbICJYLIAJ NPUTOBOP, YIIATHII
HaJIO’KeHHBII Ha Hero wrpad M, rOBOPAT, CTaB @ TEATPAJIBHYIO MO3Y, TOPKECTBEHHO NMOBTOPUI 3HAMeE-
HUTOE BOCKJHLaHue ["anunes:

— A BCe-Taku OHa BepTUTCS!

B u3BecTHOM CMbICse OOBHHSAEMBIH ObLI NpaB, MOTOMY YTO KaXXAbli OOUTaTEeNb 3€MHOTO 11apa He
TOJIBKO “IyTelIecTBYeT , BpallasiCh BOKPYT 3€MHOH OCH, HO ¢ eme Oonbiiel CKOPOCTHIO MEePEeHOCHTCS
3emneii B ee obpainernn Bokpyr Connua. EsxxecekyHaIHO riaHeTa Hala co BCeMH CBOMMH OOHTATeNsIMU

nepemelnaercs B npoctpaHcTse Ha 30 KM, Bpallasich OTHOBPEMEHHO U BOKPYT OCH.
Roadess

e
Nosdss

Puc. 6. Ha HOUHOH moOnoOBHHE 3¢eMHOTO 1apa Jroau ABHXKYTCA BOKpyr ConHua ObicTpee, yem Ha
JHEBHOM.

[To sTOMy MOBOAY MOJKHO 3a/aTh MHTEPECHBIM BOMPOC: Korma Mbl aBuxkemcs Bokpyr ConHia
ObICTpee — JHEM HJIU HOUYBIO?

Bonpoc crocobeH BeI3BaTh HEIOYMEHHE: BeIb BCEr/la Ha OXHON CTOPOHE 3eMJIH IeHb, Ha APYrou
— HOYb, KaKoii ke cMbicn umeeT Haul Bonpoc? Ilo-Buanmomy, Hukakoro. OnHako 310 He Tak. Cripamu-
BAETCs BEIb HE O TOM, KOTIa BCsS 3eMJIsi epeMelaeTcst CKopee, a O TOM, KOria Mbl, ee 00uTaTe 1, ABH-
JKEMCsl CKopee cpeau 3Be3q. A 3TO yKe BOBCe He DecCMbICIEeHHbII BONPOC. B comHeuHoit crucreme Mbl
COBepIIaeM JBa ABHKEHHS: BpaiaeMcs BOKpyr ConHLA U B TO ke BpeMs oOpaliaeMcsi BOKPYr 3eMHOH
ocu. Oba NBHKEHMS CKJIaJbIBAIOTCS, HO PE3yJbTaT MOJy4aeTcs pasjMyHbIA, CMOTPS MO TOMY, Haxo-
JUMCSI JI1 Mbl HA THEBHOM MJIM HOYHOH MojioBUHE 3emMin. B3risiHuTe Ha puc. 6, U Bbl MOMMETE, YTO B
MOJIHOYb CKOPOCTD BpALUEHHUs Hpuoasisiemcs K nocTynaTeJbHONH CKOPOCTH 3eMJIH, a B MOJIIeHb, HA000-
POT, omuumcaemcst OT Hee. 3HAYUT, 8 NOTHOUL Mbl OBUNCEMCS 6 COTHEYHOT cucmeme dvicmpee, Hexceni
6 RO0EHb.

Tak kak TO4YKHM 5KBaTOpa MPOOErar0T B CEKYHAY OKOJIO MOJYKHUIOMETpa, TO AJisi 3KBATOPUAIBHOI
MOJIOCH! Pa3sHULIA MEXKAY MOJYACHHONH U MOJYHOYHON CKOPOCTBEO JOCTUraeT LEJOro KUIOMETpa B ce-
KyHIy. 3HAKOMBI€ C F€OMeTpHUeil JISTKO MOTYT BBIMHCIINTD, 4TO JUIst JIeHHHrpaaa (KOTopelii HAXOMUTCS
Ha 60-ii mapasnienu) 3Ta pa3HULA BABOE MEHbLIE. B MOJHOYb JIEHHHTPAALBI KaXKIy0 CEKyHay npobera-
FOT B COJTHEUHOM CHCTEME Ha MOJKUIOMETPa OOoJiblie, HEXKESTH B TIOJIICHb.
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Jaragka TeJexHOro KoJjeca

[Tpuxpenure cOOKy kK 000y TeNEKHOro Koseca (MM K LIHHE BEJIOCHIIEIHOr0) LIBETHYIO OyMakKy
u HaOmonaiiTe 3a Heill BO BpeMs ABH)KEHUs Tenerd (UM Bejocurnena). Bel 3ameTuTe crpaHHOe sIBICHHE:
noka OyMaskka HaXOAMTCS B HUIKHEH 4aCTH KaTsLIErocs Kojieca, OHa BHIHA JOBOJIbHO OTYETJHMBO, B
BEPXHEH ke 4aCTH OHA MEeJIbKAaeT Tak ObICTPO, YTO Bbl HE YCIEBAETE €€ Pa3rIisiaeTh.

Beixogut kak OyaTo, 4TO BepXHss 4acTh Koyieca ABMXKeTCs ObicTpee, yeM HikHssA. To ke Habmio-
JI€HUE MOKHO CHeJIaTh, €CINM CPaBHUTh MEKAY COOOH BEpXHHE U HI)KHHE CIMLbI KaTsALIerocs kojieca
Kakoro-Hubyap skunaxka. byaer 3aMeTHO, YTO BEPXHHUE CIHULbl CAMBAIOTCS B OIHO CIUIOLIHOE LENOoe,
HIDKHHME K€ BHUIMMBI pa3fenbHO. Jeno omsiTb-Taku MPOUCXOOUT TaK, CJIOBHO BEPXHSsl 4acThb Kojeca
ObICTpee ABHXKETCS, YeM HUKHSSA.

B 4eM ke pasrazka 3TOro CTpaHHOro siBjieHUsA? Jla mpoCTO B TOM, YTO BEPXHsS YaCTh KATALIETrOCs
Koneca oeiicmeumenvio osudicemes ovicmpee, yem HudicHAA. PaKT NPEACTaBIAETCs C MEPBOro B3Isiaa
HEBEPOSITHLIM, a MEXKY TEM MPOCTOE paccyrkaeHne yoenut Hac B 3ToM. Benp kaxaas Touka KaTsILero-
Csl KOJleca COBEpLIAeT cpa3y 0sa ABUXKEHMs: oOpalaercs BOKPYT OCH W B TO K€ BPEMsi MOJBUIaeTCs
BIIEPEA BMECTE C 3TOH OCb0. [IponcXoauT — Kak B ciiyyae 3€MHOIO 1apa — CJI0KEHHUE ABYX ABMKEHUI,
1 pe3ysbTaT IS BepXHel U HIKHEN JacTell kojeca nojy4yaercs: pasHbiil. BBepxy BpaluatenbHOe OBH-
JKEHUE KoJieca Hpubaeisiemcs K noCTynaTebHOMY, Tak kak o0a [BUKEHUs HANPABJICHbI B OIHY U TY ke
cTopoHy. BHM3y ke BpalaTesbHOE JBUXKEHHE HAnpaBlIeHO B OOpaTHYK CTOPOHY M, CIEIOBATEIbHO,
OmHUMAaemcsi OT TIOCTYyTNaTeNbHOr0. BOT noyemy BepxHHe 4acTH Kojeca NepeMeLatoTcsi OTHOCUTENBEHO
HeMoABUKHOrO HabroaaTens ObICTpee, YeM HIKHUE.

To, 4TO 3TO HEHCTBUTENBHO TAK, JIEFKO MOHSTH HA MPOCTOM OINbITe, KOTOPbIi ClieyeT npoaenaTbh
npu yanoOHoM ciydae. BOTKHHTE B 3eMITIO MaJIKy PsiIOM C KOJIECOM CTOALIEH Teserd Tak, 4ToObl najka
npuxonunack nporus ocu. Ha obone koneca, B caMoil BepxHeit 1 B caMOil HIDKHEH ero 4acTsx, caenai-
T€ MOMETKU MEJIOM WM YIJIeM; MOMETKH MPUAYTCS, CIeJ0BaTe/bHO, KaK pa3 MpoTuB nanku. Tenepb
OTKAaTHTE TeJery HEMHOro BMpaBo (puc.7), 4ToObl OCh OTOLUIA OT MajKu caHTuMmerpoB Ha 20 — 30, u
3aMeTbTe, KaK MMepeMEeCTHIINCh Ballu MoMeTkH. OKakeTcs, 4TO BepXHsAA MOMeTKa A mepeMecThiach 3a-
MeTHO OOJbIIe, HEXKEJIH HHXKHAS B, KOTOpasi TOJbKO eBa OTCTYIUJIA OT MaJIKH.

A

cTosinus Touek A u B oTkaTtuBLIerocs koneca (npasblii YepTesK) OT HENOABUKHOI MaJIKH.
Camasi MeaJIeHHAs] YaCTh KoJieca

Hrak, He BCe TOUKU JBHIKYIIErOCs KOJeca TeJIerH nepeMeInaroTcs oAnHakoBo ObicTpo. Kakas xe
HacTb KaTALLIErocs KoJjeca ABHIKETCA BCETO MeL[J'leHHee?

HetpynHo coobpasuts, 4TO Mednennee 6cex OBUICYMCA me MOYKH Kojiecd, KOmopwie 6 Oannblil
MOMEHM CORPUKACAIOMCA C 3emaell. C'I‘]I)OFO roBopsi, B MOMCHT COITPHKOCHOBCHHA C IMOYBOM 3TH TOYKH
KOJIeCa COBEPIIEHHO HETIOABHIKHBI.

Bce ckazanHoe cripaBeaIMBO TOJNBKO AJIA KOJieca KaTsALErocs, a He A TaKOro, KOTopoe Bpaiia-
eTCs Ha HETOABHKHON OcH. B MaxoBOM koJiece, HanpuMep, BEPXHHUE H HIDKHHE TOYKH 00013 IBUKYTCA
C OJIMHAKOBOM CKOPOCTBIO.

3anava He myTKa

Bor eie onHa HEe MeHee NH0OOMBITHAS 3afgayda. B rnoe3ac, MAyleM, CKaKeM, HU3 ﬂeHHHrpa,ua B
MOCKB}’, CYLIECTBYKOT JIH TOYKH, KOTOPBIC MO OTHOLICHHWIO K MOJIOTHY TOPOTrH ABHXKYTCA O6paTHO —oT
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MockBbl k JIenunrpany?

Puc. 8. OnbIT ¢ kpy>xkKom u cnuukoi. Korpa xoneco orkareiBaercst HajeBo, Touku F, E; D BoicTy-
NaroLeii YaCTH CITHYKH NOABUTAIOTCS B 0OPaTHYIO CTOPOHY.

Puc. 9. Korna xene3sHonopOKHOE KOJIECO KaTUTCS HaJeBO, HU)KHHE YacTH €ro BBICTYIMAIOIIEro
Kpast ABM)KYTCSI HAMPABO, T. €. B 00PaTHYIO CTOPOHY .

OKa3bIBAETCs, YTO B Ka)KIbIii MOMEHT Ha Ka)KJIOM KOJIECe CYLIECTBYIOT Takue TO4YKU. [ e ke oHu
HaxoasTcst?

Bbl 3HaeTe, KOHEYHO, YTO JKEJIC3HOIOPOXKHBIE KOJieca MMEIOT Ha 000/e BBICTYNaWuMi kpail (pe-
Oopay). U BOT Oka3biBaeTCsl, YTO HMIKHUE TOUKH 3TOTO Kpast MPH ABHIKEHHUH T0e3/1a MePEeMEIarTCs BO-
BCE He Brepes, a Ha3ajl.

B 3TOM 5erko ynocroBepurhes, npojenas Takoi oneiT. K HeOOMbIoMy Kpy)KOUKy, Hanmpumep K
MOHET€ WJIM MYrOBHLE, IPHIIEITUTE BOCKOM CIIMYKY TakK, 4TOOBI OHA Mpujeraia K KPy>KKy Mo paguycy
JajsieKko BbICTynana 3a kpail. Eciu teneps ynepers kpy:ok (puc. 8) B kpail nuHeliku B Touke C 1 HayaTh
KaTUTh ero crnpasa HaneBo, To Touku F, E u D BeicTynaroiuei yactu oTOABUHYTCS HE Brepen, a Has3and.
YeM pmanplire TOYKa OT Kpas KPYyKKa, TEM 3aMeTHee MOoAacTCs OHa Ha3a/d NPU KayeHHH Kpykka (Touka D
nepetiner B D').

Touku pedopabl KENE3HOAOPOKHOIrO Kojieca ABMIKYTCS TaK JK€, KaK M BbICTYMAaKOLIas 4acTb
CMHYKH B HALLIEM OIbITE.

Bac He nONKHO yAMBIATH TEMEPh, YTO B MOE3/E CYLIECTBYIOT TOYKH, KOTOPBIE ABIXKYTCSA HE BIlE-
pen, a Hazaz.

=

IO
T

Puc. 10. Beepxy usobpaxena ta kpusas quHus (“LUKIOUA”), KOTOPYIO OMUCHIBAeT Kaxkaas TOY-
Ka obopa katsuierocsi kojeca Tejaern. BHU3y — KpuBas JTMHUS, OMUCHIBAEMAsi KaXKAOi TOYKOH BBICTY-
NALLEro Kpas KeJIe3HOIOPOKHOIO KOJIeca.

[TpaBaa, 370 ABHXKEHHE JIMTCA JIMIIb HUYTOXKHYIO JOJKO CEKYH/bI, HO, Kak Obl TO HU ObL10, 00-
paTHOE MepeMelleHNe B ABMKYLIEMCs MOe3/Ie BCe XkKe CYIIECTBYET HanepeKkop HaluuM OObIYHBIM Mpe-
craBieHusiM. Cka3zaHHOe noscHsAeTcs: pucyHkamu 9 u 10.

OTkyna nasiia jgoaxa?



Axor HMepeanman: «3annmarenasnasn gusnka. Kuura 1» 12

BooOpasuTte, 4To BeceabHas JIOAKA MJILIBET MO 03epy, U MyCTh CTpesika a Ha Hawwem puc. 11 u3o00-
pajkaeT HampaBleHHE U CKOPOCTh ee aBikeHust. Hanepepes uaer napycHas jozaka; crpenka b uzobpa-
KaeT ee HampasjieHHe U ckopocTh. Eciu Bac, yuraTens, COpocsT, OTKYAa 3Ta JIOJKA OTHAJIMUNA, Bbl, KO-
HEYHO, Cpa3y yKakeTe NMyHKT M Ha Oepery. Ho ecnu ¢ Tem ke BompocoM oOpaTuThbCs K naccakupam
BECEJIbHON JIOAKH, OHU yKa3anu Obl COBEPIIEHHO APYTy0 ToYKy. [Touemy?

T

e e

-~ C'WJL‘Q .—= : % H ﬁ.- '-Er ig’

Puc. 11. TTapycHas nonka uner Hanepepe3 BecenbHOH. Ctpenku a u b — ckopoctu. YTo yBUAAT
rpedupbI?

[TpoucxoauT 3TO OTTOro, YTO MACCAKUPBI BUASIT JIOAKY ABMKYLLENHCS BOBCE HE MO MPSIMbIM yT-
JIOM K myTH cBoei joaku. OHH Beb HEe YYBCTBYIOT COOCTBEHHOIO JBHIKEHHS. UM Ka)KeTCs, 4TO CaMH
OHH CTOAT Ha MECTE, a BCE KPYTOM ABHIKETCS C UX COOCTBEHHOMH CKOPOCTBIO, HO B 0OpaTHOM HarpasJie-
Huu. [loaToMy O mux mapycHas JIOAKA ABMIKETCS HE TOJBKO MO HAMPABJICHUIO CTPENKHU b, HO U MO
HAMPABIEHHUIO MyHKTHPHOH JTMHUM a, 00PaTHO OBHKEHUIO BeCeNbHOM joaku (cm. puc. 12). Obda neuke-
HUS TAPYCHON JIOJIKM — JAEHCTBUTENBHOE U KaKYLIEECs — CKIaAbIBAKOTCS MO MPaBUIy Mapaienorpam-
Ma. B pesynpTare nmaccakupam LUTIONKH Kaxkercs, OyATO mapycHas JIOAKa ABMKETCS IO MaroHaly rna-
pajienorpamMma, MOCTPOeHHOro Ha b u a. BoT mouemy maccakupam MpeACTaBAsSeTCs, YTO MapycHas
JoKa OT4Yanuaa or Oepera BoBCce He B TOUKe M, a B HEKOTOpOit Touke N, najaeko BIEpeau Mo ABHKe-
HUIO BeCeNbHOH HmonkH (puc. 12).

JlBurasce BmMecTe ¢ 3emieil mo ee opOuTe U BCTpeyas Jy4H 3BE3[, Mbl CYAHM O MOJOKEHHUH HC-
TOYHHUKOB 3THX JIyyel Tak jk€ HelpaBUJIbHO, KaK MaccaKUpbl BECEJILHOM JIOAKH OLIMOOYHO ONpeensoT
MECTO OTIUIbITHSI MapycHON. [To3TOMy 3B€311bl MPEACTABISAIOTCS HAM HEMHOIO CMELIEHHbIMU Briepe Mo
nyTy asrkeHust 3emiun. KoHeYHO, CKOPOCTh ABHIKEHHS 3eMJIM HUYTOXKHA 110 CPaBHEHHIO CO CKOPOCTBIO
ceera (B 10000 pa3 MeHblle), MO3TOMY KaKyIeecs CMELIeHHe 3Be3[l He3HauuTenbHo. Ho oHO Moker
ObITb OOHAPYKEHO C MOMOLIbIO ACTPOHOMHUYECKHUX NMPUOOPOB. SBIEHHE TO HOCUT Ha3BaHHe adeppaLuu
CBeTa.

Ecnu monoOHbIe BONPOCH! 3aUHTEPECOBAN Bac, MONPoOyiTe, He U3MEHss YCIIOBHI Haluel 3a1adu
0 JIOJIKE, CKAa3aTh:

1) no kakOMy HaIpaBJICHUIO ABHIKETCSI BECE/IbHAs JIOAKA /IS TACCaKUPOB MapyCHON?

2) Ky/a HampaBJIieTCsl BeCE/IbHAsA JIOAKA, 10 MHEHUIO MaCCaKUPOB MapyCcHO?

YT1o0b! OTBETUTH HA ITH BOMPOCHI, BaM HY)KHO Ha JTUHUHU a (puc. 12) NOCTpOUTH napajuiesorpaMm
CKOpPOCTEH;, IUaroHajab ero MoKaxeT, 4TO Maccakupam MnapyCHOM JIOJIKH BeCesIbHas KayKeTCsl TUIbIBYLIeH
B KOCOM HAITPaBJIEHNH, CJIOBHO COOMPAsCh MPUYAUTE K Oepery.

(.
R
R

i ;}._‘_Hﬁ!vﬂ_ﬁ? ¥ -;'rr-.
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Puc. 12. I'pebuam kaeTcs, 4TO mapycHas JOAKa HIET He Hamepepes UM, a Koco — oT Touku N, a
He oT M.

I'nasa Bropasi. TAKECTDb U BEC. PBIYAI'. IABJIEHUE

Beranbre!

Ecnu s ckaxy Bam: “Ceifvac Bbl CsieTe HA CTYJ TaK, YTO HE CMOXKETe BCTATh, XOTS U He Oynaere
NPUBSA3aHbI, Bbl IPUMETE 3TO, KOHEYHO, 32 LIYTKY.

Xopomo. CaapTre ke Tak, KaK CHIUT YeJIOBEK, N300pakeHHbIN Ha puc. 13, T. €. Aepka TyJlOBMILIE
OTBECHO U He No000u2as Hoe noo cudenve cmyid. A Tenepb nonpoOyHTe BCTATh, HE MEHSIS MOJIOYKEHUS
HOT M He HaruOas Kopryca Brepen.

Puc. 13. B TakxoM nosoKeHUH HEBO3MOKHO MOAHATHCS CO CTYJIA.

Yro, He ynaercs? Hukakum yCcuiIMeM MyCKyJIOB HE YIACTCsl BaM BCTaThb CO CTYJIA, MIOKA Bbl HE MO~
JIOZIBUHETE HOT MO CUE€HbE UIIA HEe MOAAUTECh KOPITYCOM BIiepen.

YT10OBI MOHATH, MOYEMY 3TO TaK, HaM MpUAETCs nodecenoBaTb HEMHOTO O PABHOBECHH TeJ BOOO-
1€ ¥ 4YeJoBeYeckoro B yacTHOCTH. CTosAMH npeaMeT He ONMPOKHABIBAETCS TOJIBKO TOrja, Korma oT-
BECHAasl JIMHUS, MPOBENEHHAsi U3 LEHTPa TSKECTH, MPOXOAUT BHYTPU OCHOBaHHs Bewiu. [lostomy
HAKJIOHHBIH tuauHAp (puc, 14) HOMKEH HEMPEeMEeHHO OMPOKUHYTBCS;, HO eciiu Obl OH ObLT HACTONBKO
LIMPOK, YTO OTBECHAsI JIMHHSL, TPOBEACHHAS U3 €ro LEHTPa TSHKECTH, poxoauaa Obl B mpesesnax ero oc-
HOBaHUS, LWAIMHAD He onpokuHyscs Obl. Tak HaswiBaemble “naparoiue Oamnn” — B [1uze, B bomoHbe
win XoTst Obl “magaroinas KOJMOKOJIbHS B ApxaHrenbCke (puc. 15) He magaroT, HECMOTPs Ha CBOW
HAKJIOH, TAK)KE MOTOMY, YTO OTBECHAs JIMHUS U3 UX LIEHTPA TSIKECTU HE BBIXOAMT 3a Mpejielibl OCHOBA-
HUS (Jpyrasi, BTOPOCTeNeHHas!, MPUYHUHA Ta, YTO OHM YIIIyOJIeHBI B 3€MITIO CBOUMH (PyHIAMEHTaMH).

Puc. 14. Takol UyIHHAP DOMKEH ONPOKUHYTHCS, TTOTOMY YTO OTBECHAs JIMHUS, MPOBEICHHASA U3
LIEHTPA TSKECTH, TPOXOAUT BHE OCHOBAHMUSI.
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Puc. 15. “ITagaromas” KOMOKOJbHSA B ApXaHrenabeke (Co crapuHHoi doTorpadun).

Crosimuii yenoBeK He MajaeT TOJBKO A0 TeX IOp, MOKa OTBECHAs JIMHHUSI M3 LEHTpPa TSHKECTH
HAXOAMTCs BHYTPH IUIOLIAAKU, OPAaHUYEHHOHN KpasiMu ero crymHei (puc. 16). Ilostomy Tak TpyaHo
CTOATBb Ha OHOM HOTre, elle TPYAHEe CTOATh HA KaHAaTe. OCHOBAHHE OYEHb MAJIO U OTBECHAs JIMHUS JIeT-
KO MOJKET BBIHTH 32 €ro Ipenesbl. 3aMeTHIIM JIM Bbl, KAKOW CTPAHHOH MOXOAKOH OTIHYAIOTCS CTapble
“mopckue Bosiku ? IIpoBOas BCIO )KM3Hb HA KAYAOLIEMCS CyHE, T1€ OTBECHAs JIMHUS U3 LIEHTPa TsKe-
CTH MX TeJla eKEeCeKyHIHO MOIKET BBIMTH 3a Mpejiesibl MPOCTPAHCTBA, 3aHATOrO CTYMMHSIMU, MOPSIKH Bbl-
pabaTeIBalOT MPHUBBLIUKY CTYNAaTh TaK, 4TOObI OCHOBaHME WX Tena (T. €. LIMPOKO PacCTaBJIEHHbIE HOTH)
3aXBaTHIBAJIO BO3MOXKHO OOJblIEe POCTPAHCTBO. DTO MPUAAET MOPSKaM HEOOXOAMMYIO YCTOHYHBOCTD
Ha koneOmolueiics nanyde;, eCTeCTBEHHO, YTO Ta K€ MPHUBbIYKA COXPAHSETCs MPHU xoabde mo TBepaoi
3emiie. MOKHO npuBeCTH W OOpaTHBIM MpUMEpP, KOrjaa HeoOXOAMMOCTb MOANEP)KHUBATH PABHOBECHE
ofycnoBnuBaeT Kpacoty no3bl. OOpaiany Bbl BHUMaHHE Ha TO, KaKOW CTPOIHBINH BHI HMEET 4eNIOBEK,
HecyLIHil Ha ronose rpy3? Bcem n3BeCTHbI H3SIIHBIC U3BASHUSA KEHCKUX (DUTYpP C KYBLIIHHOM Ha roJio-
Be. Hecsi Ha rosioBe rpy3, Mo HEOOXOAMMOCTH NPUXOAMTCS AEPIKATh TOJIOBY M TYJIOBMIIE MPSIMO: Ma-
nefiiiee yKJIOHEHHE IPO3UT BbIBECTH LEHTP TSHKECTH (MPHUITOAHSATHIA B TAKHX CJIy4YasiX Bbille OObIYHOIO
MOJIOJKEHHS) U3 KOHTYpa OCHOBaHMUS, U Toraa pasHosecue ¢urypel Oyner HapyueHo. Teneps BepHeMcs
K OMbITY C BCTaBaHHWEM CHASALLETO Yesopeka. LIeHTp TsSkeCTH TyJIOBHIIA CUAALLETO YeJIOBeKa HaXOaUTCS
BHYTpU Teja, OMU3 MO3BOHOYHHMKA, CAHTUMETPOB Ha 20 Bbillle ypOBHs mymnka. [IpoBeauTe OTBECHYIO
JIMHHIO U3 3TOM TOYKHM BHU3: OHA MPOIJET MO CTYJIOM, MO3aAH CTyMHei. A 4TOObI 4eTOBEK MOT CTOSATh,
JUHUS 3Ta AOJDKHA TPOXOAUTE MENCOY CHIYHHAMIU.

Puc. 16. Korna 4enoBek CTOMUT, OTBECHAs JIMHHS, MPOBEAEHHAs U3 LEHTPA TSIKECTH, MPOXOOUT
BHYTPH TUIOIIAAKH, OTPAHUYEHHON CTYIHAMU.

3Ha4MT, BCTaBast, Mbl JOJKHBI JTMOO MOAATHLCS TPYABIO BIIEPEN, TepemMelas 3STHM LIEHTP TAKECTH,
mubo Ke MOACABHHYTbh HOT'M Ha3ai, YTOObI MOJABECTH OMOPY NoA UeHTP TsukecTu. OObIMHO Mbl Tak M
Jenaem,.Korjaa BctaeM co cryna. Ho ecnu Ham He paspewiaroT AenaTs HU TOro, HU JPYroro, TO BCTaTh
MYJIPEHO, KaK Bbl U yOekK/1aeTeCh Ha OMMCAHHOM OTIbITE.

Xoan0a u Oer

To, 4TO BEI ieNaeTe AECATKH THICAY pa3 B AeHb B TEUEHHE BCEH JKM3HHU, NOJLKHO OBITH BaM mpe-
KpacHO M3BeCTHO. Tak NMPUHATO JyMaTb, HO 3TO AAJEKO He Bcerja BepHo. Jlyumuii npumep — xoabda u
Oer. Ectb i1 yTo-HuOYy b O0Jiee HAM 3HAKOMOE, YeM 3TH ABHIKEHHs? A MHOTO JIM HAlAeTCs Maei, Ko-
TOpbIE SICHO MPEACTABIAT cede, Kak, COOCTBEHHO, MEPEeaABUraeM Mbl CBOE TeJIO MPU X0ab0e u Oere u B
4eM pasHATCS 3TH JABa poaa asuikeHuit? Ilocnyiaem ske, 4To roBopur o xoxabbe u Oere ¢usnonorus
[Texcr orpeiBka 3aumcTBOBaH U3 “Jlekumii no 3oonorun” npod. Ilons bepa; nnmocrpauun npudasie-
HbI cocTaButenieM. |. J{ist GONbIINHCTBA, 51 YBEPEH, 5TO OfnucaHne OyAeT COBEPIIEHHO HOBO.

“IIpennonaoum, 4To 4eJOBEK CTOMT Ha OIHOM HOre, Hanmpumep, Ha npaBoil. Boobpasum cede, 4to
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OH MPUIOJHUMAET MATKY, HAKJOHAA B TO e BpeMs Tyjiosuiue Brepen [IIpu 3ToM uaymuii yenosexk,
OTTaJKUBAsACh OT OMOPbI, OKA3bIBAET Ha Hee n00aBOYHOE K Becy aaBieHue — okojio 20 kr. Otcroaa,
MEXKIY NPOYHM, CIAeNYET, YTO UAYLIMI YeJIOBEK CHJIbHEee NaBUT Ha 3eMITI0, ueM croswui. A. I1.].

A IR

Puc. 17. Kak uenosek xonut. [locnenoBaTenpHble MONOKEHNS TeNa MPH X0b0e.

IIpu TakoM MOJOKEHUM MEPNEHANKYJIAP U3 LIEHTPA TSKECTH, MOHATHO, BBIMAET U3 IMJIOLAAN OC-
HOBaHUs OTOPbI, U YEeJIOBEK AO/KeH ynacTh Brepen. Ho enea HaunHaercst 5TO najgeHue, Kak JieBas Hora
€ro, OCTaBILIAsICS B BO3AyXe, ObICTPO MOJABUTAETCS BIEPEI U CTAHOBUTCS HA 3€MJIKO BMEPEOH MEePHeH/IM-
KyJIsipa U3 LEHTPA TAXKECTH, TAK YTO MOCIAEIHUM, T. €. MePHNeHAUKYJISAp, NONanaeT B IoLans, odpasye-
MYK JHHHUSAMH, KOTOPbIMH COEAMHSIIOTCS TOYKH Onopbl oOemx Hor. PaBHOBecHe Takum 0Opa3om BOC-

CTaHABJIMBACTCHA, YCJIOBCK CTYIIHJI, CACaN 1uar.
2 b L a

A ’ |
5 L
I | I

Puc. 18. I'paduueckoe uzodbpakeHue ABMKEHUI HOT Npu XoabOe. BepxHss nunus (A) oTHOCUTCS
K OnHOMN Hore, HIkHAA (B) — k apyroii. I[IpamMble TUHUK OTBEYAIOT MOMEHTaM OIOPbI O 3EMJIK0, AYTH —
MOMEHTaM JBIKeHHs: HOr 6e3 ornopel. M3 rpaduka BHIHO, YTO B TEUEHHE MPOMEKYTKA BpeMeHH a obe
HOTM OMUPAKOTCS O 3€MIII0; B TeueHune b — Hora A B Bo3ayxe, B mpoaosmkaer onuparscsi; B TE4EHUE C —
BHOBb 00€¢ HOrM OnuparoTcs 0 3eMio. Yem ObicTpee xoapba, TEM KOpOUYE CTAHOBATCA MPOMEKYTKH a, C
(cp. ¢ rpadpuxom Oera, puc. 20).

OH MOXeT U OCTAaHOBUTHCS B 3TOM JOBOJIBHO YTOMMTENIbHOM nonokeHuu. Ho eciu xouer uatu
nanbilie, TO HAKJIOHSET CBOE TeJo elle Oosee Brepen, MepPeHOCHT MEePNEeHANKYISP U3 LEHTPA TSHKeCTH
3a Mpenesbl MUIOIAaH ONopbl H B MOMEHT Yrpo3bl MaZieHHss CHOBA BbIJIBUTAET BIEpPe HOT'Y, HO YiKe He
JIEBYIO, a MPaByI — HOBBIM 1Iar, u T. A. Xoab0a No3ToMy €CTh He YTO HHOE, KaK ps0 naoenuil 6nepeo,
NPeQynpedlcoaemuix 606peMs HOCMABIEHHOI ONOPOIl HO2U, OCMABAGULETICS 00 MO20 NO3AOI.

)

= S i

Puc. 19. Kak yenoBek 6exut. ITocnenosarenbHble MOJOXKEHHUS Tena pu 6ere (€cTb MOMEHTBI, KO-
raa obe Horu HaxonsTcs Oe3 onop.l.
Paccmorpum aeno Heckonbko Onumske. Ilpeanonoskum, 4To nepebiil war caenad. B 3Tor MOMeHT

npaBas HOra €€ Kacacrcsa 3€MJIH, a JIEBadA YiKC CTYIACT Ha 3€MIIIO.
e b ¢ daf

|
n(ga(i)
S |

Puc. 20. I'paduueckoe usodpakeHue arkeHust Hor B Oere (cp. ¢ puc. 18).

W13 rpaduka BuaHO, 4TO Ans Oeryuiero yenoBeka cyuectsyroT MmoMenTsl (b, d, f), korna obe Horu
BUTAIOT B BO3/lyXe. DTUM U OTJIMUYaeTcs Oer oT XoabObl.

Ho ecnu TONbKO LIar He OY€Hb KOPOTOK, MpaBas MATKA NOJKHA OblIa NMPUMOAHATBCS, TaK Kak
HMEHHO 3TO-TO MPUMOAHUMAHUE MATKU W MO3BOJIAET TEY HAKJIOHWUTHCS BIEPE] M HAPYLIUTb PABHOBE-
cue. JleBas Hora cTynaer Ha 3emIr0 npeskae Bcero nsaTkoi. Koraa Benen 3a TeM BCs Mo01IBA €€ CTaHO-
BUTCS Ha 3€MJIIO, MpaBasi HOra MOJAHMMAETCs COBEPLIEHHO Ha BO3AyX. B TO ke BpeMs jeBas HOra, He-
CKOJIbKO COTHYTasi B KOJIEHe, BBIMPAMISETCS COKpAIleHHEM TpeXrjaBoi OenpeHHONH MbILUbI U
CTAHOBUTCS HA MIHOBEHHE BEPTHKAJBHONI. ITO MO3BOJIAET MOJYCOrHYTOM MPaBOil HOTe MPOABHHYTHCS
BIIEPE]l, HE KAacasCh 3eMJIH, U, Cleys 3a ABH)KEHHEM TeNa, MOCTaBUTh HA 3€MJIF0 CBOKO MATKY Kak pas
BOBPEMs U1 CJIEAYIOLIEro 1Iara.

[TonoOHbIit Jxe psii ABUIKEHUI HAYMHACTCS 3aTeM I JIEBOI HOTH, KOTOpast B 3TO BpeMsl OIUpaeT-
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Cs Ha 3€MJTIO TOJIBKO MaJIbLIAMH M BCKOPE JOJDKHA MOTHATHCS HA BO3IYX.

ber ornmuaercss ot xompObl TE€M, YTO HOra, CTOALIAsl HA 3€MJIE€, BHE3ANHBIM COKpAIIEHHEM €€
MBIIIL SHEPTUYHO BBITATHBAETCS U OTOPACHIBAET TEJIO BIEPEN, TAK UTO MOCIEIHEE HA OOHO MCHOBEHUE
coBceM OmOoensemcs Om 3emiu. 3aTeM OHO CHOBA IMajaeT Ha 3€MJII0 Ha APYTYI0 HOTY, KOTOpas, MOKa
Teso ObUIO Ha BO31yXe, OBICTPO mepenBruHyach Buepen. TakuM o0pazom, Oer COCTOUT U3 pA0d CKAYK08
C OZIHOM HOTH Ha JIpyryro’”.

Uro KxacaeTcst SHEPTHH, 3aTPAYHMBAEMON YEIIOBEKOM NPU XOABOE 10 rOPU30HTAIBHOMN JOpore, TO
OHA HE PaBHA KYJIIO, KaK MHbIE AYMAIOT. LEHTP TSKECTH TeJa MEeIIeXoa MPpH KakKAOM IIare NoJHUMaeT-
Cs1 Ha HECKOJIbKO CAaHTUMETPOB. MOJKHO paccuuTaTh, 4To paboTa Npu XoAbOe MO rOpU30HTAIBHOMY Y-
TH COCTABJISIET OKOJIO OJHOW MATHAALATON AONH padOThI MOAHSTHS TeJla Melex0/1a Ha BBICOTY, PABHYIO
npoiineHHoMy nytu [Pacder moxxHO Haiitu B Opourrope npod. B. IT. ['opsiukuna “Padora xuBbIX OBUTra-
Teneir”’, 1914 ].

Kak Hano npsiratb U3 ABHKYLIErocsi BAroHa?

3amaB KOMy-HHOYAb 3TOT BOIPOC, BbI, KOHEYHO, MMOJIYy4YHUTE OTBET. “Bmepen, mo nBuxeHHIo, co-
riacHo 3akoHy mHepuuu . Ilompocure, ogHako, 0OBSICHUTH MOAPOOHEE, MPUYEM TYT 3aKOH MHEPLHU.
MOo3KHO mpencKa3aTh, YTO MPU STOM MTPOU30MIET: Ball COOECENHUK HAYHET YBEPEHHO JJOKA3bIBATH CBOIO
MBICJIb; HO €CJIH He MepeOuBaTh ero, OH CKOPO CaM OCTAHOBUTCS B HEIOYMEHHUH: BBIIIET, YTO UMEHHO
BCJICAICTBHE MHEPLIMH HAZIO MPBITaTh KaK pa3 HA0OOPOT — Ha3aj, MPOTHB ABMKEHUs!

U B camoM pene, 3aKOH MHEPLUU UIPaeT 3[€Ch POJib BTOPOCTENEHHYIO, — IJIaBHas MPUYHUHA CO-
BCeM npyras. M eciam 3Ty riaaBHYIO NMPHYUHY 3a0bITh, TO MbI IEHCTBUTEIBHO NMPHUIAEM K BBIBOAY, YTO
HaJI0 MPBIraTh Ha3al, a HUKAK HE BIIEPE.

ITycts BaM HEOOXOAMMO BBIIPBITHYTh Ha Xoay. Uto npousoiiner npu Tom?

Korna Mbl ippiraeM 13 JBUTAOLIETOCS BArOHA, TO TEJIO HAlle, OTAEIUBLINCH OT BaroHa, obianaer
CKOPOCTBIO BaroHa (OHO JBMJKETCS 110 MHEPLMH) M CTPEMUTCS] IBUTATHCS Briepen. Jlenast mpbIKOK BIie-
pen, MbL, KOHEYHO, HE TOJBKO HE YHHUTOKAEM 3TOH CKOPOCTH, HO, HAO0OOPOT, €I1le YBEIHMYHBAEM €€.

Ortcrona cienyert, uTo Hano ObUTO OBI MPBITATh HA3A0, @ BOBCE HE BIIEPE, O HAIMPABICHUIO JIBH-
JKeHUs1 BaroHa. Beab pu npbIKKe Ha3al CKOPOCTh, COOOIIaeMasi IPbDKKOM, OMHUMAEMCsi OT CKOPOCTH,
C KOTOpOH Hallle TeJlO JBHUXKETCS 10 MHEPLMH, BCIEACTBHE 3TOr0, KOCHYBIIMCH 3€MJIM, TEJIO Hallle C
MEHbIIEH CHIION OyaeT CTPEMUTBCS OIPOKHHY ThCS.

OnHako ecny y)X U MPUXOAUTCS MPBIraTh U3 ABIXKYIIETOCs SKUIAKa, TO BCE MPBITAIOT BIIEPE], 110
OBWKCHHUIO. JTO NMEHWCTBUTENIbHO JIyYINUN CIMOCOO M HACTONBKO MPOBEPEHHBIN, YTO MBI HACTOWYHBO
NPeOCTeperaeM YNTaTelIe OT MOMBITOK MPOBEPUTh HEYAOOCTBO NMPBITaHbs HAa3all C ABIIKYLIETOCS SKH-
naxa.

Tak B yem xe neno?

B HeBepHOCTH OOBSICHEHHS, B €r0 HENOTOBOPEHHOCTU. bynem nu mpeirate Brepen, Oyaem Jin
NpBIraTh HAa3aJ, — B TOM U APYTOM CIIy4ae HaM IPO3UT ONMACHOCTh YIACTh, TAK KaK BEPXHsIS 4aCThb TYJIO-
BUINA OyJeT eIe JBUTaThCs, KOraa HOTH, KOCHYBIIUCH 3€MJIH, OCTAHOBSTCA [MOXKHO OOBSICHUTD Majie-
HHE B 5TOM CJIy4ae TaKke M ¢ MHOM TOYKH 3peHHs (M. 00 3ToM “3aHuMaTenbHyI0 MeXxaHuky , Ti. 111,
crateio: “Korma ropusoHTanpHasi JUHUS He Topu3oHTanbHA?”).]. CKOPOCTH 3TOTO ABIIKEHHS NPHU
NPBDKKE BIepen faake Ooublie, 4eM MpH NpbLKKe Hazan. Ho CymecTBeHHO BayKHO TO, YTO BIEpEN Ma-
IaTh TOpa3no Oe3onachee, YeM NaaaTh Ha3al. B mepBoM ciiyuae Mbl IPUBBIYHBIM BUKEHHUEM BBICTAB-
JsieM Hory Briepen (a mpu OOJNBINOI CKOPOCTH BaroHa — MpoOeraeM HECKOJBKO IIaroB) U TEM IMpeny-
npexaaeM MmajgeHue. JTO ABWKEHUE HPUBbIYHO, TaK KaK MBI BCIO KHU3Hb COBEpPIIAEM €ro Nmpu Xoawde:
BE/Ib C TOUKH 3PEHHSI MEXaHUKH, KaK Mbl Y3HAJIH U3 MPEIbIAYIIEH CTaThH, X0ap0a €CTh He YTO HHOE, KaK
PAO naoenuil Hawte2o meiaa enepeo, npeoynpedicoaemvix evicmaegienuem noau. Ilpu naneHun xe Hasao
HET 3TOTO CIIACUTEbHOTO JBIKEHHUS HOT, U OTTOTO 3[IeCh OMAaCHOCTh ropasno Oonpme. Hakonern, Bax-
HO M TO, YTO KOT/Ia MBI Ja)kK€ B CAMOM JIeJIe YIaaeM BIepes, TO, BBICTABUB PYKH, paciuOeMcs He Tak,
KaK MPU NMaJeHUH Ha CIIHHY.

Urak, mpuuuHa TOrO, 4T0 OE30MacHee MphIraTh U3 BaroHa BIIEPEN, KPOETCsl HE CTOJBKO B 3aKOHE
UHEPILINH, CKOJBKO B HAC caMuX. SICHO, YTO IJIsl IPEAMETOB HEeJICUBLIX TIPABUJIO 3TO HEMTPUMEHUMO: 0y-
TBUIKA, OpOIIEHHAsl U3 BaroHa BIIEPE., CKOpee MOXKeT pasOUThCs MPU MajeHUH, HeXKenu OpOoILIeHHas B
oOpatHOM HampasieHuu. [loaTomy, eciu BaM MpUAETCS MOYeMy-JMO0 MpPbIraTh M3 BaroHa, BHIOPOCHB
NpeaBapUTENIbHO CBOM Oarax, clienyer KuaaTh Oarax Ha3ao0, Camum dice npuleams 6nepeo.



Axor HMepeanman: «3annmarenasnasn gusnka. Kuura 1» 17

J100u onvimusie — KOHOYKMOpPs! MPAMEAs, KOHMPOIEPsl — YACMO ROCMYNAIOM MAK: npwvlealom
HA3a0, OOPAMUSHIUCL CRUNOT RO HANPAGICHUIO HPBIJCKA. ITUM HOCTUrAETCs ABOSKAS BBIFOAA: YMEHb-
LIAeTCA CKOPOCTb, MPUOOPETEHHAs! HALUUM TEJIOM IO MHEPLIUH, U, KPOME TOr0, MpeynpekaaeTcs onac-
HOCTb MaJAeHHUs Ha CMUHY, TaK KaK MPBIraloLuii oOpalieH nepeaHei CTOPOHOMH Tesa Mo HarpaBJIeHHIO
BO3MOJKHOT'O MaJ€HHS.

[MoiimaTe GoeByI0 My 10 pyKaMu

Bo BpeMsi HMNepUaTMCTHYECKON BOMHbI, KaK COOOIIAnM ra3eTsl, ¢ PpaHIy3CKUM JIETYUKOM MPO-
W301Ie] COBEPLIEHHO HeOOBIKHOBEHHbIH cy4aid. Jlerast Ha BbICOTE IBYX KHJIOMETPOB, JIETUHUK 3aMETHII,
410 O/IM3 ero JMLa JABHKETCS KaKOW-TO MeJKui npeamer. Jlymas, 4To 3TO HACEKOMOe, IETYHK MPOBOP-
HO CcXBaTHJI ero pykoil. IlpencraBbre H3yMiIeHHe JIETUMKA, KOTa OKa3aJoCh, YTO OH MOWHMaJ. .. repMaH-
CKyr0 6oeByr myo!

He npappa jiu, 3TO HAMOMUHAET POCCKA3HU JiereHaapHoro 6apona MroHxray3eHa, OyaTo Obl ji0-
BUBILEro MyLIeYHble si/ipa pykamu?

A Mex1y TeM B COOOIIEHHH O JIETYHKE, MOHMAaBIIEM IYJIK0, HET HUYEro HEBO3MOJKHOTO.

Ilyns Beab HE BCe BpeMsl IBUKETCS CO CBOEH HavyasbHON ckopocThio 800 — 900 M B cexynay. HM3-
3a COMPOTHUBIEHHUS BO3IyXa OHA MOCTENEHHO 3aMeJIsieT CBOM MOJIeT U K KOHLY MyTH — Ha U3NeTe — Je-
naet Bcero MeTpoB 40 B ceKyHAy. A Takyr CKOPOCTb Pa3BUBAET U CAMOJIET. 3HAYUT, JIETKO MOKET CJy-
YUTBCS, YTO MyJS U caMoJieT OyAyT MMETh OAMHAKOBYK CKOPOCTH; TOTJA MO OTHOIIEHHIO K JIETYHKY
nyJs Oyer HenoaBHKHA WK Oyaer nBurathes ensa 3aMeTHo. Hudero He OyeT CTOUTH TOria CXBaTUTD
ee pyKoi, — 0COOEHHO B Mep4aTke, MOTOMY YTO MyJisl, ABMIKYIUASCS B BO3AyXe, CHJIBHO Pa30rpeBaeTcs.

ApOy3-00mba

Ecnu npu M3BECTHBIX YCIOBUSIX MyJisi MOXKET CTaTh O€3BpeHOIl, TO BO3MOXKEH U 00paTHbIi Ciy-
Yait: “MupHOE Tesno”, OPOIIeHHOe C He3HAUYUTENbHOH CKOPOCTBIO, MPOWU3BEAET Pa3pyLIUTENbHOE aeii-
creue. Bo Bpems asromobunsHoOro npodera Jlenunrpan — Tudauc (8 1924 r.) kpecTbsHe KaBKa3CKUX
CeNIeHUI MPUBETCTBOBAIM MPOHOCAIINECS MMMO HUX aBTOMOOWIIH, Kujaas naccaxupam apOys3bl, ObIHH,
s00ku. JIeHCTBHUE 3THX HEBUHHbBIX MOAAPKOB OKA3bIBAJIOCH BOBCE HE MPUSTHBIM: apOy3bl U AbIHU BAAB-
JMBAJIM, CMUHAJIM U JIOMAJH Ky30B MAallUHbI, a sI0JOKH, MONaB B MACCaKUPa, MPUUUHSIIA CEPbE3HbIE
yBeubsi. [IpuynHa noHaTHAa: COOCTBEHHAsi CKOPOCTH aBTOMOOHIIS CKJIaJbIBaslaCh CO CKOPOCTBHIO Opo-
meHHoro apOy3a unu s60Ka U npeBpaluaia ux B ONacHble, pa3pyLIHTeNbHBIe cHapsapl. HerpyaHo pac-
cuuTaTh, 4yTo myas B 10 r Becom obnagaer Tako e SHEPryei IBHKEHUs, Kak apOy3 B 4 kr, OporieH-
HBIM B aBTOMOOMJIb, KOTOPBIA MUUTCSI €O cKOpocThio 120 kM B uac, [IpobuBHOe neiicTBue apOy3a npu
TaKMUX YCJIOBUSIX HE MOJKET, OOHAKO, CPABHUTBLCS C ACHCTBUEM MyJH, Tak Kak apOy3 He oOnanaer ee
TBEPJIOCTHIO.

“cHapsn’”.

Korna pa3oBbeTcsi CKOPOCTHAsI aBHALMSI B BBICLIMX CIOSIX arMocdeps! (B Tak Ha3bIBa€MOIi CTpa-
Toctepe), camoneTsl OyAyT UMETh CKOPOCTh 0K0J10 3000 kM B Hac, T. €. CKOPOCTb MyJib, JETYUKAM MPH-
JIETCSl UMETh I€JI0 C SIBJICHUSIMH, HATOMUHAKOLIUMU PACCMOTPEHHOE ceiiuac. A UMEHHO, KaXKblil rpe-
MET, TMONaJalllMicd Ha NYTH TAaKOro CBEPXOBICTPOXOMHOrO CaMojeTa, MPEBPaTUTCS Ui HEero B
paspyluMTenbHeli cHapaa. HaTkHyTbCst Ha rOPCTh MyJib, MPOCTO YPOHEHHBIX € APYTrOro CamoJseTa, Jaxe
He JIeTALIero HaBcTpeuy, Oyaer Bce paBHO, YTO MOABEPraThCsi 00CTpeny U3 MmyjJeMeTa: NafawoLe myimu
yaapsTcst 00 adporiaH ¢ Takoit e CHIIOHN, ¢ Kakoi BOH3MINCH Obl B 3Ty MAIUUHY MYyJH U3 MyJeMeTa.
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Tak Kak OTHOCHTEbHBIE CKOPOCTH B OOOMX Cilydasix OJMHAKOBBI (CaMOJET W TyJis COMIKAKTCS CO
CKOPOCTBIO 0kOJI0 800 M B CEKYHIY), TO Pa3pylLIUTEIbHBIE MOCAEACTBUS CTOJKHOBEHUIH OyayT ofuHa-
KOBBL

HaoGoport, ecnu HyJIsl IE€TUT BCEA adpOIUIaHy, HECYIeMYCsl ¢ PaBHOH CKOPOCTBIO, TO IS JIeTYH-
Ka OHa, KaK Mbl yke 3HaeM, Oe3pesiHa. Tem, 4To Tena, ABMIKYLIMECSA C MOYTH OJMHAKOBOI CKOPOCTBIO B
OIHOM HaMnpaBJIEHUH, TPUXOAAT B COMPHUKOCHOBeHHE Oe3 yaapa, HCKYCHO BOCosib3oBancsa B 1935 r.
MAlIUHUCT Bopiies, MpUHSIB ABMXKYIIMNACS COCTaB M3 36 BaroHOB HA CBOI moe3n 0e3 ymapa u Tem
NPeNOTBPaTHUB JKeNe3HONOpOokKHYK KatacTpody. IIpousonuto sto Ha FOxHOIT mopore, Ha meperosHe
EnbHukoB — OnbIuaHka, MpH cleayrouumx obcrosTenscTsax. Brnepenu noesna, kotopslil Ben bopiues,
e Apyrou. 3a He0CTaTKOM MapoB MEePEaHHH Moe31 OCTAHOBUJICA, €ro MallMHKUCT ¢ MapoOBO30OM U He-
CKOJIbKUMH BaroHaMu OTIIPABHJICS BIEpPel, Ha CTAHIMIO, OCTaBUB OCTaJibHble 36 BaroHOB Ha MyTu. Ba-
FOHBI, MO KOTOpbIe He ObUIO MOMIOKEHO OalIMaKOB, MOKATHJIMCH MO YKJIOH Ha3zan cO CKOPOCTBIO 15
KM B 4Yac, rpo3s HajneTeTh Ha noe3n bopiiesa. 3aMeTHB OMAaCHOCTh, HAXOXYMBBIH MAIIMHUCT OCTAHOBHII
CBOH MO€3[ U MOBeN ero Ha3aj, MOCTEMEeHHO Pa3BUB CKOPOCTh Takke 15 km B yac. bnaronapst Takomy
MaHeBpYy €My YIaJloCh BEChb 36-BarOHHbIN COCTAB MPUHSTH HA CBOH rnoe3n 0e3 maneiero nospekae-
HUSI,

HaxoHnen, Ha TOM ’k€ NPUHLUIE OCHOBaH MpHOOp, Ype3BbHaiiHO 00aerdawiuil MUCbMO B IBU-
xyuiemest noeszae. Ilucath B BaroHe ma Xofy moe3ja TPYAHO JIHILb MOTOMY, YTO TOJYKH Ha CThIKAaX
penbCcoB nepenarnTcs Oymare U KOHYMKY nepa He ofaHOBpeMeHHO. Eciu yeTtpouts Tak, 4rodsl Oymara u
nepo Mojyyaau COTPSACEHHE B OJHO M TO K€ BPeMsl, OHH APYr OTHOCHTENBHO JApyra OyayT B MOKOe H
MMCbMO Ha XOJy M0e3/1a He COCTABUT HUKAKOIO 3aTPY/AHEHHU.

Ot0 u gocruraercs dnarogaps npudopy, uzodpaxkeHHOMY Ha puc. 22. Pyka ¢ mepom nmpucTernBa-
eTcsl K JOLIeUKe a, MOryIieil nmepeaBuraThCs B Mas3ax ro rjiaHke b; nmocueHsisi B CBOI O4Yepe/ib MOKET
nepeMeLaThCsl B nasax JOIIEYKH, JIeKallel Ha CTOJMKE B BaroHe. Pyka, kak BUJUM, JOCTATOYHO MO-
ABUKHA, 4TOObI mucaTh OyKBY 3a OYKBOH, CTPOKY 32 CTPOKOIi; BMECTE C TeM, KaKIblid TOJYOK, MOIy4va-
eMblii OyMaroi Ha J0IIeYKe, B TOT JKe CaMblil MOMEHT U C TAKOH JKe CHJION Nepenaercs pyke, aeprkaiieit
nepo. Ilpu Takux yCIOBHSX MUChMO HA XOAY MOE3/a CTAHOBUTCSI CTOJIb K€ YAOOHBIM, KaK M B HEMo-
JBH)KHOM BaroHe, MeIlaeT JHUIIb TO, YTO B3TJISAA CKOJMB3UT 10 OyMare ppIBKaMH, Tak KaK rojioBa M pyka
NOJIYYarOT TOJMYKH HE OTHOBPEMEHHO.

Puc. 22. Ilpucniocobnenue, no3sonstoee yao0HO NucaTh B ABUKYLIEMCS TTOE3IE.
Ha naardgopme Becos

JlecsaTHYHbIE BECHI TOJIBKO B TOM Cllyyae BEpPHO MOKA3bIBAIOT BEC BALUero Teja, KOrjaa Bbl CTOUTE
Ha uX muatGopme COBEPLICHHO HEMOABMKHO. Bbl HarnbaeTech — U BeCbl B MOMEHT CruOaHus MOKa3bl-
BalOT yMeHblueHHbIH Bec. [Toyemy? IToToMy 4TO MYCKYJIbI, MPUrHOAIOIIHE BEPXHIOK YaCTh TYJIOBHIIA,
MOATATUBAIOT B TO K€ BPEMsl HUKHIOK 4acTh Tela BBEPX, YMEHbIIAs AaBJIEHUE, OKa3bIBAEMOE €10 Ha
onopy. HanpoTus, B TOT MOMEHT, KOT/1a Bbl NpeKpalaeTe HarudbaHue TYJOBUIIA YCUIIMEM MBbIIIL, Pac-
TAJIKMBAIOIMMUX 00€ 4acTH Teja BPO3b, BEChI MMOKA3BIBAKOT 3aMETHO YBEIMYEHHbIH BEC COOTBETCTBEHHO
YCUJIEHHOMY JIaBICHUIO HIKHEH 4acTH Tena Ha miathopmy.

Jlaxke mogHATHE PYKHM JOJIKHO BBI3BaTh KojieOaHHE YYBCTBUTENBHBIX BECOB, COOTBETCTBYHOLIEE
HeOOMbIIOMY YBEIHUEHHIO Ka)Kyllerocs Beca Baulero teia. MyCKyibl, NMOJHHMAKOLINE PYKY BBEpPX,
OMUPAIOTCSl HA IUIEYO U, CNEAOBATE/bHO, OTTAJKMBAIOT €ro BMECTe C TYJIOBULIEM BHU3. JaBJIEHHE Ha
rmnatdopmy Bo3pactaer. OcraHaBinBas MOAHUMAEMYIO PYKY, Mbl MPUBOAUM B A€HCTBHE MPOTHBOMO-
JIOJKHBIE MBILILIBL, KOTOPbIE MOATATHBAIOT MJIEUO BBEPX, CTPEMSICH COJM3UTD €ro ¢ KOHLIOM PYKH, — U BEC
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TeJa, ero J1aBJeHUe Ha ONopYy, YMEHbIIAeTC .

Haobopor, omnyckas pyky BHH3, Mbl BO BPEMsl 3TOT0 [ABHIKEHUS BbI3bIBAEM YMEHBLIEHHE BeCa CBO-
€ro Tena, a B MOMEHT OCTaHOBKH PYKH — yBenuueHue Beca. CloBOM, eHCTBHEM BHYTPEHHUX CHJI MBI
MOJKEM yBEIMYMBATh WM YMEHbIIATh BEC HALLErO Teja, pasyMes MOJ BECOM JaBJICHUE Ha OTopy.

I'ne Bemu Taxenee?

Cuna, ¢ kakoii Tena NPUTATHBAKOTCS 3€MHbIM LIAPOM, YOBIBAET MO Mepe BO3BBILIEHUsI HaJl 36MHOM
noBepxHOCThI0. Eciii ObI Mbl MOAHANM KHUJIOrPAMMOBYIO THPIO Ha BhICOTY 6400 KM, T. €. yoaluiu ee oT
LEHTPa 3€MHOTO LIapa Ha JBa €ro paguMyca, TO CHJia NpuTsHKeHus ocnadena Obvl B 22, T. €. B 4 pasa, u
rUpsi Ha MPY;KHHHOM Oe3meHe BhITsAHYJA Obl Bcero 250 r Bmecto 1000. CornacHO 3aKOHY TSArOTEHHS
3eMHOI1 LIap MPUTATMBAET BHELIHHUE TeNa TaK, Kak ecju Obl BCs €ro Macca cocpenoTodeHa Oblia B LEH-
Tpe, a CUJla 3TOTO MPUTSHKeHUs yObIBaeT 0OpaTHO KBaapaTy paccTosHUsA. B Hailem ciydae pacCTosHHe
THPH OT LIEHTpa 3eMiIu yABOMIOCH, U OTTOrO NMPUTsDKEHUE ocnabesno B 22, T. €. BUeTBepo. Y AaluB rUpro
Ha 12800 kM OT 3eMHOM MOBEPXHOCTH, T. €. HA TPOMHOE PACCTOSIHUE OT LIEHTpa 3eMJIH, Mbl OCIabHIN
Obl npuTskeHue B 32, T. €. B 9 pa3; 1000— rpammoBast rupst ecuna Obt Torga secero 111 r, ur. o

ECTeCTBEHHO POKIAETCsl MBICHb, YTO, YIIyOssisich ¢ rupeii B Henpa 3emiu, T. €. npudiukas Teno
K LEHTpPY Halleil MiaHeTbl, Mbl JOJDKHBI HAOMOAATh YCUJICHUE MPUTSDKEHUs: THpsi B riyOuHe 3emiu
NOJKHA BeCUTh OoJiblie. DTa Jorajaka HeBepHa: ¢ yriyOneHuem B 3eMIII0 Tella He YBEJIHMYMBAIOTCS B
BeCe, a, HaMPOTHUB, YMEHBIIAIOTCS.

\
|
|
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Puc. 23. [Toyemy ¢ yrnyOneHuem B 3eMITIO CHiia TSKECTH ociabeBaer.

OObsicHsIETCS 3TO T€M, 4TO B TAKOM CJIyyae MPHUTATMBAIOLINME YACTULbI 3eMJIH PACTIONOKEHBI YiKe
HE IO OJIHY CTOPOHY Tela, a 1o pasHble ero CTOpoHbl. B3ryisHure Ha puc. 23. Bel BUuauTe, 4TO rups,
noMelleHHas B riyOnHe 3eMiu, NPUTATUBAeTCs BHU3 YaCTHULIAMM, PACTOJIOKEHHBIMHA HUXKE THPH, HO B
TO 7K€ BPeMSsI IPUTATMBACTCS BBEPX TEMU YACTULAMU, KOTOPbIE Jie’KaT Bbille Hee. MOXKHO 10Ka3aTh, 4TO
B KOHEYHOM WTOre MMEET 3HaYeHHE MPUTSITUBAIOLIee AeHCTBIE TONBKO Lapa, paauyc KOTOPOro paBeH
PacCTOSIHMIO OT LEHTpa 3eMJIM 10 MECTOHAXOXKICHUS Teja. MOITOMY BEC Tesia 1Mo Mepe yriayOjeHus B
3emit0 10JKeH ObICTPO yMeHbIIAaThesl. JIOCTUTHYB LIeHTpa 3eMIIH, TeJI0 COBCEM YTPATUT BEC, CHAeIaeTcs
HEBECOMBIM, TaK KaK OKPY’KAIOLIHE YaCTULIbI BAEKYT €ro TaM BO BCE CTOPOHBI C OJMHAKOBOI CHJIOIA.

Hrak, Bcero Oonblie TEIO BECUT Ha CaMOll MOBEPXHOCTH 3eMIIM; C YAaJeHHEM OT Hee BBBICH WJIH
BriyOb Bec ero ymenbinaercs [Tak nporcxoanno Obl, ecnu Obl 3eMHOI wap OblT BIOJTHE OJTHOPOJEH MO
TJIOTHOCTH: B [€HCTBUTENbHOCTH MJIOTHOCTh 3€MJIM BO3PACTAET C MPUONIMKEHUEM K LIEHTPY, MO3TOMY
CHJIa TSDKECTU Npu yriayOneHun B 3eMiIt0 CHauyajla, Ha HEKOTOPOM PAcCTOSIHHH, PACTeT M JIHLIb 3aTEM
HauMHAeT ocyiiabeBaTs. |.

CKo0JBKO BECHT TEJI0, KOrAa OHO nagaer?

3aMeTuIIH M Bbl, KAKOE CTPAHHOE OILUYIIEHHE HCIIBITHIBAETE BBl B TOT MOMEHT, KOrJla HauHHaeTe
cnyckarbest Ha nudTe? HeHopManbHast TerkoCThb, BPOAE TOH, KaKyH HCIBITHIBACT YENOBEK, JETAIHNA B
MPOMNacThb... ITO — HE YTO MHOE, KaK OLIYLIEHHE HEBECOMOCTHU: B MEPBbli MOMEHT JABUIKEHUS, KOraa
TOJI MO/ BALIMMK HOTAMH YK€ OMyCKAaeTCs, a Bbl CAMU HE YCMENH elle mpuoOpecTu TOM e CKOPOCTH,
TEJIO Ballle MOYTH HE AABUT HA MOJ U, CIIEJ0BATENBHO, BecbMa Majo BecuT. [IpoxoauT MruHoseHue, u
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CTPaHHOE OLIYIIEHHE MPEeKPALAEeTCs];, Ballle TeJ0, CTPeMsICh MaaaTh ObICTpee, YeM PaBHOMEPHO JABHIKY-
uiics mudT, AaBUT HA €ro MoOJI U, 3HAYUT, CHOBA MPHOOPETAET CBOII MOJIHbII BEC.

IIpuBecbTe THPIO K KPIOUYKY MPYKMHHBIX BECOB U CINEAUTE, KyAa ABUHETCS YKa3aTelb, €CJIH BECHI
C rupeit ObICTPO ONyCTUTL BHU3 (U1 ynoOCTBa MOMECTUTE KyCcOouek MpoOku B Mpope3b BeCOB U 3aMeTb-
Te U3MEHEeHHE ero nonoxxeHus). Bel yoenurecs, 4To BO Bpems najieHus ykasaTesb MOKa3bIBaeT He IMoJI-
HBII BeC rupw, a ropa3no Menbiie! Eciu Obl Bechbl naganu ¢cBOOOAHO U Bbl HMETH BO3MOKHOCTb BO Bpe-
Msl TIAJIEHUs CIEAUTh 3a UX YKa3aTesjeM, Bbl 3aMeTHJIH Obl, YTO THPS MPU MAJAEHHH BOBCE HUYETO HE
BECUT. YKa3aTeslb HaXOIUTCS Y HYJIA.

Camoe TspKesI0e TeNo CTaHOBUTCS COBEPLICHHO HEBECOMBIM B TEYEHHE BCEro TOrO BPEMEHH, MoKa
OHO maznaet, JIerko noHsATh, noyemMy 3To Tak. “‘Becom™ Tena Mbl Ha3bIBaeM CHITY, C KOTOPO# T€JO TSHET
TOYKY MOJBECa UM AaBUT HA CBOKO onopy. Ho nadaiouyee Teno He npou3BOAUT HUKAKOTO HATSKEHUS
NPYy>KMHBI BECOB, TaK KakK MPYy’KUHA Onyckaercs BMecTe ¢ HUM. IIoka Teso najgaer, OHO HUYEro He HaTs-
T'MBaeT M HU Ha 4TO He HanupaeT. CnenopaTenbHO, CIPALIMBATh O TOM, CKOJIbKO BECHT TENIO, KOrJa OHO
MajiaeT, BCce PaBHO, YTO CNPALIMBATEL: CKOJBKO TEJIO BECUT, KOT/1a OHO HE BECUT?

Ewe ocHoBarens mexanuku, [anuneii, B8 XVII Beke nucan [B “MaremMaTH4eckux AoOKa3aTelb-
CTBax, KacaroIMXCsl ABYX OTpacineil HoBoi Hayku . B 1934 r. Bbiien nosHblii pycCKHii NepeBoa 3TOro
3aMeuaTeNIbHOrO COUHHEeHHs.|: “MBbl oLylaem rpy3 Ha HallMX Iuieyax, Korja crapaeMcss MeuaTh ero
naneHur0. Ho ecnu cranem ABUraTbCsi BHH3 C TaKOH jkK€ CKOPOCTBIO, Kak M Tpy3, Jekallell Ha HalueH
CIMHE, TO KaK jK€ MOXKET OH JaBUTh U 00peMeHsTh Hac? DTO NMOAOOHO TOMY, KaK €csid Obl MbI 3aXOTeJH
nopa3utb konbeM [He Boimyckas ero u3 pyk.A./1.] koro-nu6o, kTo 6€KUT Briepeau HacC C TaKOH JKe CKO-
POCTBIO, C KAKOH JIBUIKEMCSI U MBI

Puc. 24. OnpiT, WUTOCTPUPYIOIIMI HEBECOMOCTD MaJAI0LIEro Tea.

Crnenyronuii J1erko UCMOJIHUMBIH OMBIT HAMVIAIHO MOATBEPIKIACT MPABHIBHOCT ATUX PacCy’Kae-
HUI.

Ha ozny yaiky TOProBbiX BECOB MOJIOMKHUTE LIUIILIBI [/ PACKAbIBAHUS OPEXOB TakK, YTOObI OHO
KOJIEHO MX MOKOWJIOCH Ha YallKe, APYroe K€ MPUBSHKUTE 32 KOHEL HUTKOH K KPHOUKY KOpOMbICHa (pHC.
24). Ha apyryioo 4Yaumky NOMECTHTE CTOJNBKO Ipy3a, 4ToObl Bechl Obuin B paBHOBecuu. IlogHecure k
HUTKE 3a3OKEHHYI0 CITMYKY, HUTKA MePeropuT 1 BepXHee KOJICHO IIMILOB YaAeT Ha YalKy.

Yro ke npou30iaeT B 3TOT MOMEHT ¢ Becamu? OnyCTUTCS JIM YallKa C LIMILAMU B TO BpeMs, 110-
Ka KOJIEHO eLle MajaeT, MOAHUMETCs OHa UJTH OCTaHeTCsl B PaBHOBECHHU?

Tenepb, KOraa Bbl 3HAETE YK€, UTO MAJAKOLIEE TEJIO HE HMEeT BeCa, Bbl MOXKETE 3apaHee OaTh
NPaBUJIbHbIN OTBET Ha ATOT BOMPOC: YalIKa JA0KHA MOAHSITHCS HA MTHOBEHUE 66€pX.

B camom pesne: BepxHee KOJEHO MIMILIOB, Majasi, XOTSI U OCTAETCSI B COEAMHEHUM C HMXKHUM, BCE
K€ JABUT HA HErO MEHBLIE, YEM B HEMOABUIKHOM COCTOSIHMM. Bec munioB Ha MrHOBEHUE yMEHbLIAET-
Csl, M Yalllka, eCTECTBEHHO, MOJHUMAETCs BBEPX.

N3 nymku na JIyny

B 1865 — 1870 rr. nosiBuncs Bo @panuun panractuaeckuii poman XKrosst Bepna “M3 nymku Ha
JlyHy”, B KOTOPOM BBICKa3aHa HeOObIYaiiHasi MbICJIb. MOCaaTh Ha JIyHY MCMOMMHCKUI NMyLIeYHbIA CHA-
psin-BaroH ¢ skuBbiMu moabmu! JKionb BepH npeacraBui CBOM MPOEKT B CTOJIb NMPABAONOA00OHOM BHIE,
410 y OONBLUIMHCTBA YHTaTeNeH, HaBepHOe, BO3HMKAJ BOIPOC: HENb3s JIU B CAMOM JieJie OCYIIeCTBHUTD
9Ty Mbicnb? OO 3ToM uHTepecHO mobecenosarh [Tenepp, mocne 3amycka MCKYCCTBEHHbBIX CITYTHHKOB
3eMiu 1 KOCMUYECKHX PAKeT, Mbl MOJKEM CKa3aTh, YTO JJI1 KOCMUYECKUX MyTellecTBUil OyayT Ucnosb-
30BaThCs PaKeThl, a He CHapsiabl. OHAKO ABHIKEHME PAKEThbI, MOC/E TOro Kak cpadoTana ee rnociaenHss
CTyIIeHb, MOAUYMHSAETCA TeM JK€ 3aKOHaM, UYTO U JIBH)KEHHE apTHILIepUICKOro cHapsina. IToatomy Tekcr
asropa He ycrapen. (IIpum. peo.)].
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CHauana pacCMOTPUM, MOKHO JIU — XOTSI OBbI TEOPETHUYECKH — BBICTPEIUTh U3 MYLIKH TaK, YTOOBI
CHapsi[i HUKOI'ZIa He yIajl Has3aj, Ha 3emulro. Teopus JOMyCcKaeT Takyl0 BO3MOXKHOCTb. B camom nerne,
no4yeMy CHapsi/i, TOPU30HTAIBHO BBIOPOIIEHHBIN MYLTKOH, B KOHLIE KOHIIOB naaaeTr Ha 3emiro? Iloromy
4YTO 3eMJisl, IPUTATUBAsi CHApsiA, UCKPUBJISIET €ro MyTh: OH JIETUT HE MO MPSIMON JIMHUM, & 10 KPUBOH,
HamnpasJieHHONW K 3emile, U MO3TOMY PaHO WM MO3JAHO BCTPEUAETCs C MOYBONH. 3eMHas MOBEPXHOCTD,
npaBza, TOKe UCKPUBJIEHA, HO MyTh CHapsina u3rudaercs ropasno kpyde. Eciu ke KpUBU3HY MyTH CHA-
psina ocIaduTh U CIAEeNaTh €€ OAMHAKOBOW C UCKPUBICHUEM MOBEPXHOCTH 3€MHOTIO I1apa, TO TAKOH CHa-
psin HUKOrAa He cMoXkeT ymacTb Ha 3emiro! OH Oymer ABUratbCs MO KPHBOH, KOHIIEHTPHUYECKOH C
OKPY’KHOCTBIO 36MHOTO IlIapa; IPYTHUMH CIIOBAMH, CASIAETCS €ro CIyTHUKOM, Kak Obl BTOpOit JIyHOI.

Ho xax nobutecsi, 4ToObI CHapsiz, BEIOPOIIEHHBIH MyIIKOH, 1IN 0 My TH, MEHEe HCKPHUBICHHOMY,
9YeM 3€MHasl MMOBEPXHOCTh? JIJIl 3TOro HEOOXOAWMO TOJBKO COOOIIUTH €My JOCTaTOYHYIO CKOPOCTb.
OOpaTtuTe BHUMaHHE HA pUC. 25, M300paKarOUIUil pa3pe3 4acTH 3eMHOTO IIapa.

Ha rope, BbicoToli koTOpoi Oynem mpeHeOperath, B Touke A cTouT mymka. CHapsia, TOpU30H-
TaJIBHO BBIOPOIIEHHBIH €0, ObLT OBl Uepe3 CeKyHAy B TOUKe B, eciiu Obl HE CyIECTBOBAJIO MPUTSIKEHUS
3emnu. Ho nputsbkeHne MeHsieT 1eno, U MoA AeHCTBUEM 3TOM CUJIbI CHAapsA 4epe3 CEKyHAY CKa)XeTcs
He B Touke B, a Ha 5 M Hipke, B Touke C. [IsTh METPOB — 3TO MyTh, MPOXOAUMBIH (B MyCTOTE) KAKABIM
CBOOOJHO MANArOIIMM TEJIOM B MEPBYIO CEKYHAY NOJ NEHCTBHEM CHJIBI TSDKECTH OJIN3 MOBEPXHOCTH
3emnu. Ecny, omycTUBIINCE HAa 3TU 5 M, CHapsiA Halll OKa)KETCsl HaJl YPOBHEM 3€MIIH POBHO HACTOJIBKO
K€, HACKOJIbKO ObUT OH B TOYKE A, TO, 3HAYHT, OH ABIDKETCS IO KPUBOH, KOHLIEHTPHUYECKOH C OKPY>KHO-
CTBIO 3€MHOTO L1apa.

* .

stz wape
B30 B e

‘1...

me'ﬁ_

ot

Puc. 25. Beuucnenue CKOpOCTH CHapsifia, KOTOPBIHM JOJDKEH HABCErna MOKUHYTh 3EMITIO.

Ocraercst BBIMUCIUTH O0Tpe30K AB (puc. 25), T. €. TOT MyTh, KOTOPBIA MPOXOAUT CHAPS B CEKYH-
Ay TI0 TOPU30HTAJIbHOMY HAIIPaBJICHUIO, MbI Y3Ha€M TOI/a, C KAKOW CEKYHJHOM CKOPOCTBIO HYKHO AJIs
Hallel 1enu BBIOPOCUTH CHApSA U3 JKepJja MyIIKH. BerucanTs 310, HeTpyaHO u3 TpeyroiapHuka AOB,
B KotopoM OA — panuyc 3emHoro mapa (okoso 6 370 000 m); OC = OA, BC = 5 m; cnenoBatensHo, 0B
=6 370 005 m. Orcrona o Teopeme ITudaropa umeem: (AB)2 = (6 370 005)2 — (6 370 000)2.

Cnenas BbIYMCIIEHUE, HAXOIUM, UTO ITyThb AB paBeH npumepHo 8 KM.

Urak, ecnu Ob1 He OBUTO BO3AYXa, KOTOPBIN CHIIBHO MELIAET ObICTPOMY ABIIKEHHIO, CHAPSA, BbI-
OpOLIEHHBII TOPU30HTAIBHO U3 MYIIKU CO CKOPOCTBIO 8 KM/CEeK, HUKOITa He yrai Obl Ha 3eMITio, a Bed-
HO KPY)KHJICSI OBbI BOKPYT Hee, OJO00HO CIyTHHKY.

A ecnu BEIOPOCUTH CHApSiA M3 MYLIKH C ere OOoNbIIeil CKOPOCThIO, — Ky/Aa mosieTut oH? B Hebec-
HOW MEXaHWKE JOKa3bIBAECTCS, YTO MPHU CKOPOCTH B 8, 9, nmaxke 10 kM/Cek CHaps, BBUIETEB U3 JKEpJia
NYIIKH, JOJUKEH OMMCHIBATH BOKPYT 3€MHOTO IHapa 3JUIMIIC TeM OoJiee BBITSHYTBIH, deM Ooblie
HavyanbHas ckopocThb. [Ipu ckopoctu ke cHapsga 11,2 kM/cek OH BMECTO 3JIIMIICA OINHUINET YKe He3a-
MKHYTYIO KpUBYIO — mapaboiy, HaBceraa yaassach OT 3emn (puc. 26).

MpbI BuaNM, CE€N0BATENIbHO, YTO Meopemuyeckl MbICIUMO NoJieTeTh Ha JlyHy BHyTpu cHapsina,
BBIOPOIIEHHOTO € TOCTATOYHO OOJBINON CKOPOCTHIO [ TyT MOTYT MpeACTaBUTHCS, OJHAKO, 3aTPYAHEHUS
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cosceM ocoboro poxa. IToxpoOHee BOMpOC 3TOT paccMaTpUBaeTCs BO BTOPOil KHHUre “3aHUMAaTeNbHOI
bu3MkKu”, a TAKXKE B IPYroi Moeit kKHure — “MeKIUIaHETHbIE My TeLecTBUs . |.

,'.‘kﬁy.w-.g;r.,
a0 CABtOCT
capag Eamoen

apa oeapocmi om 8 do 1 2mjeon %

Puc. 26. Cyap0a nyieqHoro cHapsza, BhINYIIEHHOTO C HaYaIbHOH CKOPOCTBIO 8 KM/cek u Douee.
(ITpenpinyiee paccykaeHue UMeao B Buny arMocdepy, He MPensiTCTBYIOLIYIO ABHKEHUIO CHAPsI-
n0B. B peanbHbIX yCIOBUSX HAJWYMUE COMPOTHBISOLICHCS aTMOC(Epbl Ype3BbIYaHO 3aTPyAHMUIO Obl
MOJy4eHHEe TAKUX BBICOKUX CKOPOCTEH, a ObITh MOXKET, cenano Obl X COBEPLIEHHO HEAOCTHIKUMBIMH. )

Kak 7Kwoab Bepn onucan nyremecrsue Ha JIyHY H Kak OHO 10JI7KHO ObL110 ObI NPOHCXOAHTD

KTo unran ynoMmsHyTblil celivac poman JKrons BepHa, TOMy maMsATeH MHTEPECHBIH MOMEHT Iy-
TELIECTBUS, KOra CHaps MpoJieTeN Yepe3 TOYKy, rje nputskenue 3emun v JlyHbsl OIMHAKOBO. 31ech
MPOU30LUIO HEYTO MOUCTHHE CKa304HOe: BCe MPEAMETbl BHYTPU CHapsiia yTPAaTUIM CBOW BEC, a caMu
NyTEeIECTBEHHUKH, MOAMPBITHYB, MOBUCIIH B BO3AyXe 6e3 Ornopkl.

OnucaHo 3TO COBEPLISHHO BEPHO, HO POMAHUCT YITYCTHJI U3 BHUIY, YTO TO XK€ CaMOe€ JI0JUKHO Obl-
70 HAONIOAAThCS TaKKe W 10 M TOCHE TepeNeTa Yepe3 TOYKY PaBHOro MpUTsDkeHus. Jlerko mokasars,
YTO MYyTELIECTBEHHUKH M BCE MPEIMEeThl BHYTPU CHApsAa JOJIKHBI CTaThb HEBECOMBIMU C HEPEO2O JiCe
Momenma c606001020 nojiema.

DTO KaXKeTCsi HEBEPOSATHBIM, HO, 51 YBEPEH, Bbl ceifuac OyaeT yauBIATHCA TOMY, YTO CAMU HE 3a-
METHJIA PaHEEe CTOJb KPYITHOIO YIyLLEHHS.

Bosbmem npumep u3 pomana JKions Bepra. be3 comHeHus1, Bbl He 3a0bLIH, KaK MacCa)XHPbI BbI-
Opocuiu HapyKy TPy coOaKu U Kak OHM C U3YMJIEHUEM 3aMETHJIH, YTO OH BOBCE HE MajaeT Ha 3eMJIi,
a NPOOKaeT HeCTUCH BIEPE/l BMECTE CO CHapsaoM. POMaHHCT NMpaBUIBHO OMHUCAN 3TO ABJIEHHUE U Aal
eMy BepHOe oObsicHeHHe. JIeliCTBUTENbHO, B MyCTOTE, KAaK M3BECTHO, BCE TeJa MaAaloT ¢ OJWHAKOBOM
CKOPOCTBIO: MpUTsKeHUE 3eMiH coodIaeT BCeM TejlaM OJHHAKOBOE yCKOpeHHe. B maHHOM ciydae u
CHapsizi, U TPy cobaKku A0KHBI ObUTH MO/ AEHCTBUEM 3€MHOIO NMPUTSIKEHUs NTPUOOPECTH OOMHAKOBYIO
CKOpOCTb NajieHus (ONMHAKOBOE YCKOPEHHUE), BEPHEE, Ta CKOPOCTb, KOTOpast coodieHa Oblia UM MpH
BBIIETE U3 MYIUKH, JOJKHA Obla 1oj JEHCTBHEM TSXKECTH YMEHBIIATHCS 0IMHaKoBO. ClienoBaTensHo,
CKOPOCTH CHapsifia ¥ TPyIa BO BCEX TOYKAX MyTH JOJIKHBI OCTaBAaThCS PABHBIMH, TOATOMY TPyN cobakH,
BBIOPOILIEHHbBIN M3 CHapsiaa, MPOMOJIKA CIeA0BaTh 34 HUM, HUCKOJIbKO HE OTCTaBasl.

Ho BOT 0 4eM He moayMasl POMAaHUCT: €CIIK TPyN coOaku He Mmajgaer K 3emiie, HaXOJsACh 6He CHa-
psina, TO noyeMmy OyJeT OH MajaTh, HAXOIACH Hympu Hero? Benb v TaM U TyT A€HCTBYIOT OJJMHAKOBBIE
cunel! Teno cobaku, nmomelieHHOe O€3 OMOpPbl BHYTPH CHApsiAa, AOKHO OCTaBaThCs BHCSLIMM B MPO-
CTPAHCTBE, OHO MMEET COBEPIIEHHO Ty JK€ CKOPOCTbh, YTO U CHAPSA, W, 3HAYUT, HO OMHOUEHUIO K HEMY
octaercst B mokoe. Uro BepHO 1A Tpyna cobaky, TO BEPHO U [UIS TN NMacCa’kupoB B BOoOLIe 1A BCEX
NPeaMEeTOB BHYTPH CHapsiaa: B KaXKAOH TOUKE MyTH OHM MMEIOT TaKYIO JK€ CKOPOCTh, KaK M caM CHapsi,
W, CJIEZIOBATENIbHO, HE NOJUKHBI MafaTh, Aayke €Clid ocTatoTcs 0e3 onopbl. CTyi, CTOSIMHA HA MOy Jie-
TALLEro CHapsia, MOXKHO MOMECTUTb BBEPX HOXKKAMH Y MOTOJKA, U OH HE ynajeTr “BHU3 , MOTOMY YTO
Oyner nmpopoKaTh HECTUCH BIIEpen BMeCTe C MOTONKOM. [Taccaxup MOKeT ycecTbCsl BHU3 IOJOBOI Ha
9TOT CTYJI M OCTaBaThCs Ha HEM, HE MCIBITBIBAS HU Malleilero CTpeMJeHHs MaaaTh na IMoJ CHapsaa.
Kakast cuna Moxer 3acTaBUTh €ro yrnactb? Benp eciu Obl OH ynan, T. €. NpubIU3UICS K MOy, TO 3TO
3HA4YMIO Obl, COOCTBEHHO TOBOPsI, YTO CHAPSA MUYMUTCS B MPOCTPAHCTBE C OOMbLIEH CKOPOCTHIO, YeM
naccakup (MHaue cTys He npubiamusuncs Obl K moay). A MeXAy T€M 5TO HEBO3MOXKHO: Mbl 3Ha€M, 4TO
BCE MpeAMEThI BHYTPH CHapsa UMEIOT TO JK€ YCKOPEeHHe, KaKk M caM CHapsiJl.

DTOro POMaHKUCT HE 3aMETWJI: OH AYMaJl, 4TO MPeaMeThl BHYTPU CBOOOIHO HECyLIerocs CHapsiaa,
HAXOALIerocsi Moj AEHCTBUEM OJHHX JIMLIb CHNT NPUTSIKeHHs, OYAYT MpOAO/IKATh AaBUTh HA CBOM
OMOpbI, KaK JIaBUIIM TOrAa, koraa cHapsan Obu1 HenoasrkeH. JKrose BepH ynycTun us Buay, 4To ey U
TEJIO, U OTOopa ABHIKYTCS B MPOCTPAHCTBE C OJMHAKOBBIM YCKOPEHHEM, COODINaeMbIM AEHCTBHEM CHII



Axos lepeasman: «3annmarensnast pmzuka. Kanra 1» 23

NPUTSDKEHUS (Opyrue BHEIIHUE CHUIbI — CHJIA TSTH, CHJIA CONPOTHBIEHHS BO3AYyXa — OTCYTCTBYIOT), TO
JABUTb JIPYT Ha Jpyra OHU HE MOT'YT.

Hrak, ¢ TOro MOMEHTa IMyTELIeCTBUs], KOITla, Ha CHapsAJ IepecTany AeHCTBOBAThb rasbl, Maccaku-
pBI HE UMENTH HUKAKOrO BECa U MOIJIM CBOOOIHO BUTAaTh B BO3AYyXE BHYTPH CHapsaa, TOUYHO TaK K€ U
BCE MPEIMETHI B HEM JOJUKHBI OBUIM Ka3aThCsl COBEPILIEHHO HeBecOMbIMHU. [1o 3TOMY mpH3HaKy macca-
JKUPBI JIETKO MOTJIM OIpPeNeIUTh, MUATCs JIU OHU B MPOCTPAHCTBE WJIN MPOJOJIKAIOT HEMOJBUXKHO OCTa-
BaThCs B MyLIKe. MeXay TEM POMaHHUCT PacCKa3bIBA€T, KaK B MEPBBIE IOIYAaca CBOEr0 HEOECHOro my-
TELIECTBUsI MaCCAXUPhI TLIETHO JIOMAJH FOJIOBY HaJl BOIPOCOM: JIETSIT JIU OHU UJIU HET?

“ — Hukonb, MBUKEMCSI JIH MbI?

Hukonb u ApaaH neperiisiHy IMCh. OHU He YyBCTBOBAJN KoJieOaHUH CHapsAA.

— JetictButenbHo! JIBuskemcst In Mbl? — HOBTOpUI ApAaH.

— Wnu cnokoiiHo nexum Ha nouse Dnopunsl? — cnpocun Hukosms.

— W va nHe Mekcukanckoro 3anuBa’? — npudbasuia Murens”.

Takne cOMHEHHsI BO3MOXKHBI Y TTACCAXKUPOB MAPOX0/1a, HO HEMBICIMMBI y MACCaKUPOB CBOOOIHO
HECYILIEerocsi CHapsaa: NepBble COXPAHSIOT CBOM BeC, BTOPbIE e HE MOTYT He 3aMEeTHUTb, UTO CHEJalINCh
COBEpPLIEHHO HEBECOMBIMHU.

CtpaHHOe siBNEHHME MOJDKEH ObUT MPEACTaBISATH COOOM 3TOT (PaHTACTUUECKUH BaroH-cHapsn!
Kporeunslit Mup, rae Tena JUlIeHb! Beca, e, BbIIYLIEHHbIE U3 PYK, OHU CIIOKOITHO OCTar0TCs Ha Me-
CTe, e MpeIMeThl COXPaHsAIOT PaBHOBECHE BO BCSIKOM IOJIOXKEHUH, I7i€ BOJIa HE BBUIMBAETCS U3 OINpO-
KUHyTOH OyThUIKH... Bee 310 ymyctun u3 Buay asrop “Ilyremectsus u3 JIyHy”, a MeXny TeM Kakoi
pOCTOp MOTJH ObI 1aTh (paHTA3UM POMAHMCTA 3TH U3YMHUTENIbHBIE BO3MOKHOCTH! [YcnoBus paboTsl u
ObITa B YCJIOBHUSIX HEBECOMOCTHU CEiUac XOpPOIIO M3BECTHBI M3 PACCKA30B COBETCKHUX M aMEPUKAHCKHX
KOCMOHABTOB, M3 KHHO(HMIBMOB, 3aCHATBIX B KOCMOCe. MHOrHe 4uTaTeNd HaOIIOAaIy SIBJIEHUSI B CO-
CTOSTHIM HEBECOMOCTH Ha TEJEBM3HOHHBIX HKPaHaX BO BpeMsl MpPSMBIX Nepenad ¢ 0OpTa COBETCKHUX
KOCMUYECKHX KopaOnedl. CnennaibHOMY PacCMOTPEHUIO MpoOiieMa HEBECOMOCTH TOCBSIIEHbI KHHUTH:
Xaiikun C. 2., Cusbl nHepUu# U HeBecoMOCThb, U3n-Bo “Hayka”, 1967, Jleantosckuii B. U, Tspokects,
HEBECOMOCTb, neperpyska, M3a-so “3uanue”, 1965. (Ilpum. peo.)].

Bepﬂo B3BCCUTH HA HCBCPHBIX BeCax

Uro BakHEE TSI IPABMWIIBHOTO B3BEIIMBAHUS . BECHI UJIH TUPHU?

Bel omubaerech, ecnmu AymMaere, YTO OAMHAKOBO BAXKHO U TO U APYroe: MOKHO NMPAaBHJIbHO B3BE-
CUTh U HE UMesI BEPHBIX BECOB, KOTJa MOl PYKOH eCTh BepHble Trpu. CyIecTByeT HECKOIBbKO CIIOCOOOB
BEPHO B3BEIINBATh HA HEBEPHBIX Becax. PaccMOTpUM U3 HUX JBA.

ITepBeiii cioco0 mnpennoskeH Hamu BenukuM xumukoM J[. M. MenneneesbiM. B3pemmBanue
HAYWHAIOT C TOTO, YTO HAa OAHY W3 HallleK KJIAAyT KakoH-HHOYIb rpy3, — Oe3pa3anyHO KaKoH, JHUIIb Obl
OH OBUI TsDKEJIee Tela, MOJIEKAIEro B3BEIIUBAHUIO. [ py3 3TOT YpaBHOBEUIMBAIOT TMPSIMHU Ha IPYTroi
qaike. [locie 3Toro Ha yamky ¢ TUPsIMU KJIaAyT B3BELINBAEMOE TEJIO U CHUMAIOT C HEe CTOJIbKO THPb,
CKOJIBKO TpeOyeTcst, 9TOOBI BOCCTAHOBUTH HApyIIEHHOE paBHOBECHE. Bec CHATBIX TMpb, OUEBHIIHO, pa-
BEH BECYy T€Ja, OHO 3aMEHSET UX TENepb Ha OJHOM U TOW K€ YalUKE W, 3HAYUT, UMEET OAWHAKOBBIN C
HUMH BEC.

DTOT mpueM, KOTOPbIH HA3bIBAIOT “‘CIIOCOOOM TMOCTOSIHHOW HArpy3ku’, ocoOeHHO ynoOeH, Koraa
MPUXOJUTCS] OTBELINBATh OAHO 3a JPYTMM HECKOJIbKO TeJ: MEepBOHAYaJbHAs Harpys3ka OCTaeTcsl U €ro
MOJIB3YIOTCSA AJIs1 BCEX OTBELIMBAHUIM.

Jlpyroii mpueM, Ha3BaHHBII MO0 UMEHH MPEIUIOKHUBIIETO €ro yueHoro “crnocodom bopna”, Beimos-
Hsietrcs Tak. IlomecTure npeamer, noasiekaliuii B3BELIMBAHUIO, HA OAHY YallKy BECOB, a Ha APYIVIO
HACBITANTE MECOK MM IpoOb 0 TEX IOp, MOKa BECHl HE MPUAYT B PABHOBECHE. 3aTeM, CHSIB C YaIlIKH
B3BELIMBAECMBII TpeaAMET (IIECOK He TPOraiTe), KJIaJuTe Ha Hee TUPU JI0 TE€X IOp, ITOKA BEChl CHOBA HE
ypaBHOBecsTCs. SICHO, UTO Tenepb BeC rUpb paBeH BeCy 3aMeHeHHOro uMu npeamera. Orcrona apyroe
Ha3BaHHe crocoda — “B3BEIINBAHNE 3aMEHON .
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Puc. 27. Ilpeanneuse C yenoseka — pbiyar BTOporo poxa. Jeiicreyromas cuia npuaokeHa K T04-
ke I, onmopa pelyara HaxoauTcs B Touke O COuNeHeHHUs, MpeoaoeBaeMoe e cornporusieHue (rpys R)
npusioxkeno B Touke B. Paccrosinue BO Gonbiue paccrosinust 10 mpubnuszurtensio B 8 pas. (PucyHnok
B3SIT U3 CTApUHHOTO counHenust bopemu, ¢pnopentuiickoro yaenoro X VII Beka, “O aABMKEHHU KUBOT-
HBIX”, I7Ie 3aKOHbI MEXaHUKH BIIEPBbIC NMPUIAraloTes K Gusnonorus.)

JIns Mpy>KMHHBIX BECOB, UMEFOIIMX TOJBKO OJIHY YaIlKy, TaK)Ke MPUMEHUM 3TOT NPOCTOH NpHeMm,
€Clii y Bac, KPOMe TOr0, €CTh BEPHbIE FUpU. 31€Ch HET HaAOOHOCTH 3amacaThbCsl MECKOM WU APOObIO.
[Tonoxure B3BELUINBAEMYIO BElllb HA YALIKY U 3aMETbTE, Y KAKOr0 Je/IeH!s] OCTAHOBUTCS yKa3aTelb. 3a-
T€M, CHSB BelLlb, TIOCTABLTE HAa YALIKY CTOJBKO 'HPb, CKOJIBKO HYKHO, 4TOOBI yKa3aTesb OCTAHOBHIICA Y
NpeKHero aeneHus. Bec aTux rupb, OUEBUAHO, NOJKEH PABHATHCS BECY 3aMEHEHHONW MU BELIH.

Cuabnee camoro ceos

Kaxkoii rpy3 Bbl MoxkeTe noaHaTh pykoit? ITonoxkum, yto 10 xr. Bel gymaere, uro 3tu 10 kr onpe-
JieNsieT Cuay MyckyJsioB Bawein pyku? Oumbaerech: myckyibl ropasao cuibhee! [lpocnenure 3a neu-
CTBHEM, HanpuMep, TaK Ha3bIBAEMOH MBYINaBOi MbIuiibl Baweit pyku (puc. 27). OHa npukperieHa
O3 TOYKM OMOpPBI phlyara, KakUM SIBJSETCS KOCTb MPEeAruIedbs, a rpy3 AEHCTBYeT Ha APYrod KOHer
3TOTO JKMBOTO pbryara. PaccTosiHue OT rpy3a A0 TOUKH OMOpLL, T. €. 40 CyCTaBa, mouTH B 8 pas Oonblue,
4YeM PacCTOSIHHE OT KOHLIA MbIIILIbI 10 OTMOPbl. 3HAYUT, eciiu rpy3 coctasiusier 10 Kr, TO MyCKYJl TSHET C
cunoi, B 8 pa3 Oonbiueil. Pa3suBas cuy B 8 pa3 00/blyr0, 4eM Halla pykKa, MyCKyJl MOr Obl Hermocpea-
cTBeHHO noaHsTE He 10 kr, a 80 kr.

MbI BripaBe Oe3 NpeyBeNn4YeHns CKa3aTh, YTO KasKAbli Y€IOBEK ropa3fio CHiibHee caMoro ceds, T.
€. 4TO HALUM MYCKYJIbl Pa3BHBAIOT CHJY, 3HAUUTEIbHO OOJIbLIYIO TOM, KOTOpas MPOSBISETCS B HALIUX
JeNCTBUSIX.

Ilenecoobpa3Ho nu Takoe ycrpoiicTso? Ha nepselii B3rnsa kak OyATO HET, — Mbl BUANM 31€Ch IMO-
TEPIO CHJIbI, HUYeM He BO3Harpakaaemyro. OQHaKO BCIOMHHMM CTapHHHOE “30JI0TOE MPAaBUIIO~ MEXaHH-
KU: YTO TepsieTcsl B CUJIE, BBIUIPLIBAETCS B MepeMeileHUu. TyT U MPOUCXOAUT BbIUIPHIII B CKOPOCTH:
HALIM PyKH ABIDKYTCS B 8 pas ObicTpee, 4eM yrpaBisitoiiue UMU Mpiinbl. TOT cnocod npukpenieHus
MYCKYJIOB, KOTOPBIHf MbI BHJIWUM B TeJ€ KHBOTHBIX, 00eCreynBaeT KOHEUHOCTSIM IPOBOPCTBO JBHIKE-
Huu, Oonee BaxkHOE B OOpLOE 3a cyliecTBOBaHMe, HeXenu cuna. Ml Obutn Obl KpaiiHe MeATUTENbHBIMU
CylIecTBaMH, eCJid Obl HAlIM PYKHU H HOTU He ObLINH YCTPOEHBI [0 STOMY MPHHLIMITY.

IMouemy 3a0cTpeHHbIE IPeAMEThbI KOJII0YH?

3amyMbIBaKCh JIM Bbl HAJ BOMPOCOM: OTYEro Wrija TakK JIerko MPOHHU3bIBAET MPeIMET HACKBO3b?
OTuero CyKHO WM KapTOH JIErKO MPOTKHYTb TOHKOH MIJIOW M TPYAHO nMpoOuTh TymbiM reosgem? B
oboux ciy4dasx AefCTBYeT, Ka3anoch Obl, OMHAKOBAs CHIIA.

Cuna oguHaKOBa, HO Oae/ieHie BCe K€ HE OIMHAKOBO. B mepBoM ciiyuae BCs cula COCPENOTOUN-
BAETCsl Ha OCTPUE UIJIbL, BO BTOPOM — Ta K€ CHJIa pacrnpenessiercss Ha O0oNbLIyiO MI0Laab KOHIA 'BO3-
151, CIEOBATEIbHO, AaBJICHHE UIJIbI FOPa3a0 OO0blie, HEXKETN AaBIEHHE TYMOro CTEPIKHS NMPU OIHOM U
TOM K€ YCHIIMM HAaIllUX PYyK.

Kaxnaplii ckaxer, yto 6opoHa ¢ 20 3yObsiMu riy0ke paspbIXJUT 3eMITI0, 4eM OOpOHa TOro ke Be-
ca, HO ¢ 60 3yObsimu. ITouemy? I[Totomy 4TO Haepy3ka na kaxcowtii 3y6 B IEPBOM ciy4dae OONbLIe, 4eM
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BO BTOPOM.

Korna peus uper o naBieHnH, BCeraa HEOOXOANMO, KPOME CHIIbI, MPUHIMATh BO BHUMAHUE TAK)KE
U TUIOIIAAb, HA KOTOPYIO 3Ta cuia AeicTByer. Korga Ham roBopsT, 4to kTo-nmubo nomydaer 1000 py6-
Jiel 3apIuiaThl, TO Mbl HE 3HAaeM €llle, MHOT'O 3TO WJIK Majio: Hy»KHO 3HaTb — B TOA Wid B Mecsl? TouHo
TaK k€ U JeHCTBUE CUJIbI 3aBUCUT OT TOTO, paclpenessieTcsl I OHA Ha KBaJpaTHbIN CAHTUMETP WU CO-
CPeIOTOUYMBAETCS HA COTOH J10JIe KBaApaTHOrO MUJUIUMETPA.

UenoBek Ha JbDKAX XOAUT MO PBIXJIOMY CHETy, a 6e3 ok npoBaiusaercs. [Touemy? IToromy 4ro
B MIEPBOM CJIy4ae aBJIEHHUE €ro TeJa PaclpenesseTcsl Ha ropa3ao OOJbIIY0 MOBEPXHOCTh, Y€M BO BTO-
pom. Eciiu moBepXHOCTB JIbDK, HarpuMep, B 20 pa3 OoJble MOBEPXHOCTH HAIIKX MTOMOIIB, TO HA JIBDKAX
MBI 1aBUM Ha cHer B 20 pa3 crnabee, ueM CTOs Ha CHETy NPSIMO HOTaMH. PBIXJIBIN CHET BBIAEPIKUBAET
NepBOE J1aBJIEHUE, HO HE BbIAEPKUBAET BTOPOTO.

ITo Tolt e mpuunHe JomaAsM, padoTarimuM Ha 00JI0Te, MOABSI3bIBAIOT OCOObIe “Oammaku” K
KOTBITaM, YTOOBI YBEJIHMYUTH TUIOIIA/Ib ONOPBI HOT ¥ TEM YMEHBLINTD JaBJICHHE Ha OOJNIOTUCTYIO TIOYBY:
HOTH JIOIIA/IeH ITPU 5TOM HE yBsI3at0T B OojoTe. Tak ske MocTynaroT U JIFOAH B HEKOTOPBIX OOJOTHCTHIX
MECTHOCTSIX.

ITo ToOHKOMY by JIFOAM MEPEOBUTAIOTCS TOJ3KOM, YTOOBI PACIpPENeNUTh BEC CBOETO Tela Ha
OOJIBIIYIO TUIOINAb.

Hakonen, xapaktepHast 0COOEHHOCTb TAaHKOB M T'YCEHMYHBIX TPAKTOPOB HE YBSI3aTh B PBIXJIOM
IPYHTE, HECMOTpPsI Ha CBOH 3HAYMUTENbHBIA BEC, OOBSICHACTCS] OMATHL-TAKH pPaCIpelesieHHeM Beca Ha
OONBLIYI0 MOBEPXHOCTh OMOpPBI. | yCceHn4Has MamuHa BecoM 8 U Oojiee TOHH OKasbIBaeT Ha | KB. cM
rpyHTa nasneHue He 6onee 600 r. C 3TOH TOUKM 3pEHUST MHTEPECEH aBTOMOOMIIb Ha TYCEHUYHOM XOAY
IUISl TIEPEeBO3KH Tpy30B Ha Oonotax. Takoil rpy30BUK, BE3yIIUH 2 TOHHBI Ipy3a, OKa3bIBAET HAa TPYHT
nasyieHue Bcero 160 r Ha 1 kB. cM; Oiarogapsi 3TOMy OH XOPOLIO XOAUT Ha TOPPSHOM OOJIOTE U 1O TOTI-
KUM HJIM [1€CYaHbIM MECTHOCTSIM.

B sToMm ciydae Gonblnast miomans OMOpPbl TaK K€ BbITOJHA TEXHHUUECKH, KaK Majiasl IUIOLaab B
CJIy4ae WUIJIbL.

U3 cka3aHHOrO SICHO, YTO OCTPHE MPOKAIBIBAET JUIIDb Onarogapsi HE3HAYUTEIbHOCTH IUIOIIA/IH,
M0 KOTOpPOH pacrnpenensercs aeiicteue cuibl. COBEPIIEHHO MO TOH K€ MPUYMHE OCTPbIH HOX Jydlle
PEKEeT, HEJKENU TYMOMN: CHjla COCPEAOTOUNBAETCS] HA MEHbBLIEM IPOCTPAHCTBE.

Hrak, 3a0cTpeHHblE MPEeAMEThl OTTOTO XOPOIIO KOMIOT U PEXKYT, YTO HA UX OCTPHUSIX U JIE3BUSIX
COCPEeOTOUNBAETCs OOJIBIINE NABICHUE.

Hanono6ue JleBuajgana

IMouemy Ha mpocTtom Tabypere CHIEThb JKEeCTKO, B TO BPEMs KaK Ha CTYJIe, TOXKE NePEBSIHHOM, HU-
CKOJIbKO He kecTko? IloueMy MSITKO JieXkaTh B BEPEBOYHOM raMake, KOTOPBIH CIUIETEH U3 JOBOJBHO
TBepAbIX HIHYpKOB? [loueMy He »KECTKO JIeKaTh Ha MPOBOJIOYHON CETKE, YCTPAUBAEMOM B KPOBATSX
B3aM€H IPYKUHHBIX MaTpacoB?

Herpyano norapatecs. Cunenne npocroro Tadypera IIOCKO, HAIlle TEIO COMPUKACACTCS ¢ HUM
JIWIIB 11O HeOOJBIION MOBEPXHOCTH, HA KOTOPOH U COCPEIOTOUYMBAETCS BCS TSIKECTh TYJIOBHINA. Y CTY-
Jia JK€ CHJIEHbE BOTHYTOE, OHO COMIPUKACAETCS C TEJIOM MO OOJIbIIeH MOBEPXHOCTH,

IO 3TOM MOBEPXHOCTH U PACHpPENENsaeTCs BEC TYJOBULIA. HA €AUHULYY MTOBEPXHOCTU MPUXOAUTCS
MEHBIIUH IPy3, MEHbIIEE AABICHUE.

Hrak, Bce neno 3meck B Oojiee paBHOMEPHOM pacrpeneieHnn AaBjieHus. Korna Mbl HEXKUMCS U3
MSITKOM TIOCTENH, B Hell 00pa3yroTCs yriayOleHus, COOTBETCTBYIOIINE HEPOBHOCTSIM Halero tena. Jlas-
JIEHUE pachpenensercs 3eCb N0 HUXKHEN MOBEPXHOCTH Tejla AOBOJIBHO PABHOMEPHO, TaK YTO HA KaX-
OBl KBaJApaTHBIA CAHTUMETP MNPUXOAUTCS BCEr0 HECKOJBKO rpaMMoB. HeynuBUTENBHO, YTO B 3THX
YCIIOBUSIX MBI UyBCTBYEM Ce0s1 XOpOLIO.

Jlerko BeIpazuTh 3TO pasianuue U B yuciax. [loBepXHOCTE Tena B3pOCIOro 4eaoBeKa COCTABISAET
0k0J10 2 kB. M, unu 20000 kB. cMm. JlomyCTUM, YTO, KOTZIa MBI JIEKUM B MOCTEJH, C HEW COMPUKACAETCH,
OMHUPAsiCh Ha Hee, MpUONM3UTENbHO 1/4 BCell moBepxHOCTH Harero Tena, T. €. 0,5 kB.M, mu 5000 kB.
cM. Bec ke Hamero Tena — oxono 60 kr (B cpenremM), mim 60000 r. 3Ha4UMT, Ha KaXXIbIH KBaIPaTHBINA
caHTUMETp nmpuxonurcs Bcero 12 r. Koraa e Mbl JIEKUM a FOJIBIX JOCKax, TO COMPUKACAEMCs C CIOp-
HOM TUTOCKOCTBIO JIUIIb B HEMHOTMX MaJICHBKUX y4aCTKax, OOIIeH MIomaabio B KaKyH-HHOYIb COTHIO
KBaJpaTHbIX CAHTUMETPOB. Ha Kaxkablii KBaJpaTHbI CAHTUMETP NPUBOAMTCSA, CJIEIOBATENbHO, AaBJe-
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HHE B MOJKUJIOrPaMMa, a He B JIECATOK rpaMMoB. Pa3Hula 3aMeTHasi, 1 Mbl Cpa3y OllyllaeM ee Ha CBO-
€M TeJie, TOBOPSI, YTO HaM “O4Y€Hb JKECTKO .

Ho naxe Ha caMOM TBEpAOM JIOJKE€ HaM MOKeT OBITh BOBCE HE JKECTKO, €CJIH JaBJIeHUe pacrperne-
JIAIETCS paBHOMEPHO Ha O0nbIIy0 NMoBepxHOCTh. BooOpasuTe, 4To BbI JIEr/IM Ha MATKYIO TJIMHY U B MeH
orneyatanucek ¢popma Bamero rena. [IOKMHYB INTUHY, OCTaBbTE €€ COXHYTH (BbICBIXas, MJIMHA “CaguTCsa
Ha 5— — 10%, HO MpeAnoN0KUM, YTO 3TOro HE npoucxoaut). Korna onu cnenaere TBepaoi Kak KaMEHb,
COXpAHHB OCTaBJICHHBIE BALUMM TEJOM BIABJEHHOCTH, JIAITE HA HEE OMsATb, 3aMOJHUB CODOM 3Ty Ka-
MeHHYIO (popmy. Bbl mouyBcTByeTe celsi, Kak Ha HEKHOM IMyXOBHKE, HE OLIYIIas )KECTKOCTH, XOTA Jie-
’kuTe OykBaJIbHO Ha KamHe. Bbl ynogoburece nerennapuomy Jlesnadana, 0 KOTOPOM YUTaeM B CTHXO-
TBOpeHuu JlomoHOCOBA:!

FHa ocmpvix, Kamnax 603rezaem
I meepdocmv onvix npesupaem,
Das Kpenocmu 8EAUKUX CUA,
Cuumas ux 3a MAZKUIL UA.

Ho npuuuHa Hawiel HeuyBCTBUTEIbHOCTH K JKECTKOCTH JIOKa OyeT He “KPenocTb BeJHKUX CHIT
a pacripefieNieHHe Beca Tejla Ha BECbMa OOMbLIYI0 OMOPHYIO MOBEPXHOCTD.

e <Y %) =P __._:___ —
\ 2/ e

I'nasa Tperbst. COIIPOTUBJIEHUE CPE/Ibl

Ilyns 1 BO3aYyX

Yto BO3AYX MeELIAET MOJETy MyJH, 3HAKT BCE, HO JIMIIb HEMHOTHE MPEACTABIISIOT cebe sCHO,
HACKOJIbKO BEJIMKO 3TO TOPMO3sillee AeHCTBHE BO3AyXa. DOJIBLIMHCTBO JIKOJIEH CKJIOHHO AyMarbh, YTO
Takas HEXXHas cpena, Kak BO31yX, KOTOPOro Mbl OOBIMHO J1a)Ke U HE YYBCTBYEM, HE MOJKET CKOJbKO-
HUOY/Ib 3aMETHO MELIATh CTPEMHTEIbHOMY MOJIETY PYXKEHHOMH MyJTi.

.lf"\ ==~ ] e — _L
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Puc. 28. [Toner mynu B mycroTe u B Bo3ayxe. bonbluas ayra u3oOpakaer myThb, KaKoi orucana
Obl nynsA, ecnu Obl He cyliecTBoBaNo atMochepsl. ManeHbkas ayra ciea — NeHCTBUTENbHBIN MyTh Iy-
II1 B BO3JIyXE.

Ho B3rnsnuTe Ha puc. 28, v Bbl NoMeTe, YTO BO3AYX SIBASAETCS AJIs MYJIH NPENsSTCTBUEM YPE3Bbi-
4aliHO cepbe3HbIM. bosblas Ayra Ha 3TOM uepreske M300pakaeT MmyTh, KOTOPBIH mposetena Obl myJis,
ecnu Obl He cyuiecTBOBao armocdepel. [TokuHys cTBON pyskbs (nox yriom 45°, ¢ Ha4anbHONH CKOPO-
cThr0 620 M/cex), myns onucana Obl OrpoMHYyI0 aAyry B 10 KM BBICOTOH; JaJbHOCTh MOJIeTa MyJIH COCTa-
Buja Obl moutu 40 kM. B 1eliCTBUTEILHOCTH K€ MyJis MPH YKA3aHHBIX YCJIOBUSAX OMHCHIBAET CPABHH-
TeJIbHO HEOOJBIIYIO YTy U AaNbHOCTH €€ noJieTa cocraniser 4 km. M300paskeHHast Ha TOM Ke YepTexKe
Iyra 9Ta TOYTH He3aMeTHa PANOM C MepBOH;, TAaKOB pe3yibraT npotuBopeiicTeus soszayxa! He Oynp
BO31yXa, U3 BHHTOBKM MOXHO ObIIO Obl OOCTpenuBaTh HenpusaTens ¢ paccrosHus 40 kM, B3MeTas
CBMHLOBBIN A0/1b Ha BbICOTY 10 KM

CeepxaanbHsas cTpesiboa
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OOGcTpenuBaTh MPOTHBHUKA C PACCTOSHUS B COTHIO M 0Ojiee KMJIOMETPOB BIEpBble Hayaia rep-
MaHCKasi apTUJLIepHst K KOHLY MMIepHanucTiyeckoi Boiinel (1918 r.), korga ycnexu ¢paHiy3ckoi u
AQHTJIMICKON aBHALIMK TOJIOJKHJIM KOHELl BO3AYIUHbIM HaneTaM HeMues. I'epmaHckuii wtab usbpan npy-
roi, apTHIIepUHCKUi, crnocod nopaxare cronuuy ®paHiuuy, yaaneHHYIO OT (ppoHTa HE MEHee YeM Ha
110 km.

i P g

Puc. 29. Kak n3aMeHseTCst 1aJbHOCTD MOJIETa CHapsiia C U3MEHEHHUEM YIJjla HaKJIOHA CBEPXAaJIbHO-
Ooiinoro opynus; npu yrie | cHapsan nanaer B P', npu yrue 2 — B P", ipu yruie ke 3 1anbHOCTb CTpeNb-
Obl cpa3y BO3pacTaeT BO MHOTO pas3, TaK KaK CHaPs 3aJIeTaeT B CJIOU PaspeskeHHON aTMochepsl.

Crioco® »>ToT ObLT COBEPLIEHHO HOBBIM, HUKEM e€lle He MCMbITaHHbId. HaTKHyJHCh HA HEro
HeMeLIKHe apTUUIepucTsl cny4daino. Ilpu crpensbe u3 kpynHokanubepHOH myiiku nox OOJMbIIUM yrI-
JIOM BO3BBILICHUS HEOXKMOAHHO OOHApYIKUJIOCH, YTO BMECTO NANbHOCTH B 20 KM JOCTHUraeTcs Aalib-
HOCTh B 40 kM. OKa3aioch, 4TO CHapsi, MOCHAHHBIH KPYTO BBEpX ¢ OOMbLIOH Ha4aabHONH CKOPOCTHIO,
JOCTUTAeT TeX BBICOKHX Pa3PEKEHHBIX CI0EB aTMOC(Epbl, rie CONPOTHBICHIE BO3AyXa BECbMa He3Ha-
YUTENBHO, B TAKOH C1ab0 COMPOTUBIIAIOIIEHCS Cpeaie CHapsiA MPOJEeTAaeT 3HAYUTEIbHYIO HYacTb CBOETO
NyTH ¥ 3aT€M KPYyTO OMyCKaeTcs Ha 3eMini0. Puc. 29 HarnsaHo Nnokas3biBaeT, Kak BeJIMKO pasjinyue B My-
TAX CHapsiOB MPU U3MEHEHHH YIiia BO3BILIEHUS.

Puc. 30. Hemenkas nyka “eKonoccans”. BHelmHuii Bua.

D10 HabmoaeHHe U TMOJ0KEeHO ObUIO HEMLIAMH B OCHOBY NPOEKTa CBepXAalbHOOONHHON NMyLIKH
s obcrpena IMapmka ¢ paccrosaus 115 k. Tlyurka Obuta. yCnewHo U3rOTOBIEHA M B TEYEHHE JIeTa
1918 r. Beinyctuia no [apuiky cBbilIe TPEXCOT CHAPSIOB.

Bot 4ro cTano n3BecTHO 00 3TOI MylIKe BMNOCAEACTBUH. JTO Oblla OTpOMHas CTajbHasg TpyOa B
34 M QNIMHOM U B LEJIbIii METP TOJIIMHOM, TOJNLIMHA CTEHOK B Ka3eHHOW 4actu 40 cm. Becuno opynue
750 tonH. Ero 120-kunorpaMMoBbi€ CHapsbl UMEIH METP B ANuUHY U 21 cM B TosmuuHy. [ns 3apsna
ynorpednsnoce 150 kr mopoxa; passuBaioch aasjieHue B S000 atmocdep, KOTOpoe U BbIOpAChIBAIO
CHapsiA ¢ HavaynbHOIl ckopocTero 2000 m/cek. Ctpenbba Benach MOA YIJIOM BO3BBILIEHHS 52°; CHapsn
OMHUCHIBAJI OTPOMHYIO YTy, BBICLIAs TOYKA KOTOPOI Jiexkasa Ha ypoBHe 40 KM Haj 3eMJIeH, T. €. Aaleko
B cTparocepe. Coit myTh oT nos3umu 10 [apmwka — 115 kM — cHapsn npoxensiai B 3,5 MUHYTBI, 13
KOTOPBIX 2 MHHYTHI OH JieTeN B cTpaTocdepe.

TaxoBa Oblna mepBas cBepxAaNbHOOOHHAS MyLIKa, NMPapOAUTEIbHULA COBPEMEHHOH CBepXaab-
HOOOMHHOI apTHILIepHUH.

Uem Gonblie HavanbHasi CKOPOCTh MyJjiu (WK CHapsiAa), TeM COMPOTHUBIICHUE BO3AyXa 3HAYUTE b~
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Hee: OHO BO3pacTaeT He MPOMOPLUOHAIBLHO CKOPOCTH, a ObICTpee, MPONOPLUHOHAIBHO BTOPOH 1 Oonee
BBICOKO# CTENeHH CKOPOCTH, B 3aBUCHMOCTH OT BETNYHHbBI 3TONH CKOPOCTH.

IMouemy B3JaeTaeT OymMaskHbIH 3Meii?

[brranuce Jid Bbl 00BACHUTD cede, moueMy OyMaskKHBIH 3MEi B3JIETaeT 68¢pX, KOrAa ero TAHYT 3a
OeueBky sneped?

Ecnu Bbl CMOKETE OTBETHTH Ha 3TOT BOIPOC, BbI MOMMETE TAKKE, MOYEMY JIETHT adpOrLiaH, Mmo-
4yeMy HOCATCS 110 BO3/yXY CeMeHa KJIeHa M Jla’ke OTYACTH YSACHUTE ce0e MPUUMHBI CTPAHHBIX ABH)KEHHI
Oymepanra. Bee 310 — siBneHust oqHoro nopsiaka. TOT camblii BO34yX, KOTOPBIH COCTABISAET CTOJIb CEPb-
€3HOe MPErsITCTBUE [Tl TMOJieTa Myjib W CHapsaoB, OOYC/IOBJIMBAET MOJIET HE TOJIbKO JIETKOro Mioaa
KJIeHa MK OYMasKHOrO 3Mesi, HO U TSJKENIOro CaMoJIeTa C AeCATKaMH MacCaKHUpOB.

Puc. 31. Kakue cunbl neficTByoT Ha OyMaxkHbIi 3Meii?

YT10o0b1 00BACHUTEL NMOAHATHE OYMa)KHOTO 3Mest, MPUAETCS MPHOErHYTh K YIPOIIEHHOMY YEePTEKY.
IMycts nunust MN (puc. 31) uzoOpaskaer y Hac paspes 3mest. Korma, 3anyckas 3meii, Mbl TSHEM €ro 3a
LIHYP, OH JIBHXKETCS U3-3a TSHDKECTH XBOCTA B HAKJIOHHOM nojioskeHuu. I1ycTe 370 nBUkeHUe coBeplua-
ercs crpasa HaneBo. O003HauUMM yroj HaKJIOHA IMJIOCKOCTH 3Mesl K TOPH3OHTY uepes a. PaccMoTpum,
KaKue CHJIbI ACHCTBYIOT Ha 3MEH MPH 3TOM JIBHIKEHUU. BO3ayX, KOHEYHO, IOJKEH MeLIaTh €ro ABUXKE-
HMIO, OKa3bIBATh HAa 3MEH HEKOTOPOE JaBieHHe. DTO AaBjeHUe U300pakeHO Ha puc. 31 B BUAE CTPENKH
OC; Tak Kak BO3/yX AaBUT BCEraa NeprneHauKyIsipHO K rockoctu, To JuHus OC HavepueHa noa nps-
mbIM yriom K MN. Cuny OC MOXKHO pa3ioXuTb Ha JBE, TOCTPOUB TaK HA3bIBAEMbIH MapajieorpaMm
cuit;, nonyuum Bmecto cuitbl OC ase cunbl, OD u OP. U3 Hux cuna OD Tonkaer Hai 3meit Ha3an H,
CJIeIOBATENIbHO, YMEHbIIAET NMEePBOHAYANIBLHYIO €ro ckopocte. lpyras ke cuna, OP, yBnekaer annapat
BBEPX, OHA YMEHbIAET ero BeC U, €C/IU JOCTATOYHO BEJIMKA, MOXKET MPEOAONETh BeC 3Mesl U MOAHATH
ero. Bor mouemy 3meil nogHMMaeTcs BBepX, KOT/ia Mbl TSIHEM €r0 3a BEPEeBOYKY BIepes.

Camoner — TOT e 3Meii, TOJIBKO JBUXKYILAsi CHJIa Hallel PyKHU 3aMEHEeHa B HeM JBUIKYILEH CHIIOH
npornesiepa Uik PpeakTHBHOrO JBUraTesl, KOTOpasi CooOIaeT annapary ABHXKEHHUE BIEPe. U, ClIeI0Ba-
TEJIbHO, MOA00HO 3MEI0, 3aCTABIAET €ro MOAHUMATHCS BBEPX. 3A€Ch AaHa Jiuiib rpydas cxema siBJIeHUs;
eCTb Jpyrue o0CTosATeNnbCTBa, 00YCIOBIMBAIOIINE MOABEM CaMoJIeTa, O HUX Oyaer peub B IPYroM Mme-

cre [CMm. BTOpyro KHUTY “3aHMMaTenbHON Gu3nku”, cTaThio “BonHbl u BUXpU™].
A AP dpaniy

By el L

i'&!’mﬁw_% ."l il 1.

Puc. 32. benku-nersird Bo Bpemsi noJyera. JIersaru aenaroT ¢ BbICOThI MPbDKKK Ha paccTosiHue B 20
-30m

JKuBble niiaHepbl
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Bbl BUAMTE, YTO CAMOJIETHI YCTPOEHBI BOBCE HE HAMOA00ME NTHLbI, KaK OOBIKHOBEHHO AyMaroT, a
ckopee Harmonobue OenoK-neTsr, LIePCTOKPLUIOB WM NeTyduX pbuid. Bripodem, Ha3BaHHbBIC JKHUBOTHBIE
NOJIB3YIOTCS CBOMMH JIETATENIbHBIMU TMEPENIOHKAMH He ISl TOrO, 4TOOBI MOJTHUMATLCS BBEPX, a JIMLIb
11 TOrO, YTOOBI COBEpLIaTh OOMBIINE MPBLKKH — “TUIAHUPYIOIHE CIYCKH , KaK BbIPa3uiIcs Obl JIETUHK.
VY nux cuna OP (puc. 31) HemocTaToOuHa ISt TOTO, 4TOOBI BMOJHE YPABHOBECHTH IPy3 MX Teja, OHA
JUUIb YMEHBIIAET UX BEC U TeM MOMOraeT COBEpLIATH OrPOMHbIE MPbLKKH C BO3BBIMIEHHBIX MYHKTOB
(puc. 32). benku-netaru nepenpuiruBatoT pacctossHus B 20 — 30 M ¢ BEPXYLIKH OHOTO JIepeBa K HUXK-
HUM BeTBsiM apyroro. B Ocr-Uunun u nva Lleiinone Boautcs ropasno Gosnee kpymnHblil BUA JeTyuei
OesIku — TaryaH — BEJIMYHMHOM C HALIY KOLIKY, KOra OH pa3BEPTHIBAET CBOMH “IjiaHep”’, €ro WUpHUHA 10-
cruraer nojaymerpa. Takue KpyriHble pa3Mepbl JIETATENbHOH MEepPEernoHKU MO3BOJISIOT JKUBOTHOMY CO-
BEpLIATh, HECMOTPsI HA CPABHUTENLHO OONBIIOH Bec, nepenersl MeTpoB B 50. A mepCTOKPbLI, KOTOPbI
BOZMUTCS Ha 30HACKMX H PUIHNMHHCKUX OCTPOBAX, AeNaeT NMPbLKKH AIUHOMN naxe 10 70 M.

BC3MOT0pH08 JIETAHHE ¥ PACTEHHSA

Pacrenus Takke Hepeako MPHOEraroT K yCayraM IlaHEPOB — MMEHHO ISl PaCTpOCTPAHEHH s CBO-
UX TJIONOB U ceMsiH. MHOTHe IUIOAbI U CeMeHa CHaOsKeHbl JTHOO MyYKaMH BOJOCKOB (XOXOJIKM O1yBaH-
4UKa, KO3JI000POAHMKA, XJIOMYATHHKA), KOTOPbIe AEHCTBYIOT Harmoaobue napauora, aubo ke noamnep-
JKUBAIOLUMH TIJIOCKOCTSMHU B (hOpPME OTPOCTKOB, BBICTYIMOB M T. 1. Takue pacTUTENIbHBIE TUIAHEPHI
MOKHO HaOJIIOIaTh Y XBOMHBIX, KJIEHOB, BA30B, Oepesbl, rpada, JUIbl, MHOTHX 30HTHYHBIX U T. 1.

B usBectHoii kuure Kepraepa ¢pon Mapunayna “JKusHb pactenuit” untaem 00 3TOM cleayolee:

“Ilpu Ge3BeTpUM B COJIHEYHbIE AHH MHOKECTBO IUIOJOB M CEMSH MOJAHUMAETCS BEPTHKAIbHBIM
BO3JYLIHBIM TEYEHUEM Ha 3HAYUTEBHYIO BBICOTY, HO MOCJIE 3aX0/1a CONHIA OOBIKHOBEHHO CHOBA Oy C-
Kaercsi Heroaaseky. Takue moneThl BaKHbI HE CTOJIBKO Uil PACTIPOCTPAHEHUS PACTEHUI BIIUPD, CKOJTb-
KO ISl TIOCEJIeHUs] HA KapHHU3aX W B TPEIIMHAX KPYTHIX CKJIOHOB M OTBECHBIX CKaJ, Ky[Ja CEMeHa He
MOTJIM Obl TIOMACTh WHBIM MyTeM. [ OPU30HTANBHO K€ TEKYIHe BO3AYIIHbIE MACChI CIIOCOOHBI TIEPEHO-
CHTh PEIOLIHE B BO3AYXE MUIOABI U CEMEHA HA BeECbMa OOJIbLINE PACCTOSIHUS.

VY HEeKOTOPBIX pacTeHHil KPbUIbS U MApaIlOThl OCTAKOTCS B COEMHEHHH C CEMEHaMH TOJBKO Ha
Bpemsi nosieta. CeMsiHKM TaTapHUKA CMIOKOIHO TJIBIBYT MO BO3AYXY, HO, KaK TOJbKO BCTPETAT MPEMsiT-
CTBUE, CEeMsl OTIEJISIETCs OT MapalioTa W MafgaeT Ha 3eMJI0. DTUM OOBSICHSAETCS CTOJIb YacTOe MPOH3-
pacTaHue TaTapHUKaA BIOJIb CTEH M 3a00poB. B Apyrux ciyuasix cems OCTaeTcsi BCE BPEMs COENHHEH-
HBIM C MapauroToM” .

Ha puc. 33 u 34 usobpakeHbl HEKOTOpBIE MJIO/IbI U CeMeHa, CHAOKEeHHbIE “TTaHepamu’.
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Puc. 33. [1non ko3no0opoHUKa.
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Puc. 34. Jleryune ceMeHa pacTeHHUI; a — KpbUlaTKa KJeHa, b — COCHBI, ¢ — kaparada, d — Oepessl.

PacTurenpHble MaHepbl BO MHOTHX OTHOLIEHHUSX JlaXke COBepIIeHHee venoBeueckux. OHU moa-
HHUMAIOT CPABHHUTEILHO CO CBOMM COOCTBEHHBIM BECOM ropasno Oonbiumii rpy3. Kpome Toro, aTot pac-
TUTEJBHBIA CAMOJIET OTJIMYAETCS] aBTOMATUYECKON YCTOMYMBOCTBIO: €CJIM CEMEYKO MHAMNCKOrO Kac-
MHHa TepeBepHyTh, OHO CaMO MOBEPHETCsl 0OPaTHO BBINYKJIOH CTOPOHOM BHHU3, €CJIH TIPU MOJIETe CeMsl
BCTpEYaeT rnperpaay, OHO He TepsieT paBHOBECHs!, HE MaJaeT, a IUIaBHO OIMyCKaeTCsl BHU3.

3aTsKHONH NPLIZKOK NAPAIIIOTHCTA

31eck NMPUXOAT Ha MAMATh TePOUYECKHE MPBIKKH HALIMX MAaCTEPOB MapalliOTHOrO CIOpPTa, BbI-
OpacbiBaBIIMXCS HAa BbICOTE OKOJI0 10 KM, He packpbiBas mapaiuroTta. JIUilib NpoNeTeB 3HAYUTENbHYIO
4acTb MyTH, OHU AEPraju 3a KOJbLO MapalloTa U NoCAeIHUe COTHH METPOB OMYCKAJIUCh, Naps Ha CBO-
WX 30HTaX.

MHorue ayMarT, 4TO, majasi “kaMHeM , He pacKpblBas MaparlioTa, 4eIOBEK JIETUT BHU3, KaK B
nycrom npocrpancTee. Ecnu Obl ObL10 Tak, eciu Obl 4eIOBEYECKOe TEJIO Magajio B BO3AYXE, KaK B Iy-
CTOTE, — 3aTSHKHON MPBDKOK IIHJICA Obl rOpa3sao MeHblie, YeM B JAeHCTBUTEIbHOCTH, a pa3BUBaeMast K
KOHIy CKOPOCTb ObL1a OBl OrpOMHa.

OnHako cCOnpOTHBIIEHHE BO3IyXa MPENsITCTBYeT HApacCTaHUI0 CKOpoCcTH. CKOPOCTh Tesia napaiiio-
THUCTA BO BpPeMsl 3aTSDKHOTO MPbDKKA PACTET TOJNbKO B TEYEHHE MEPBOrO AECSTKA CeKYHI, Ha MpOTsiKe-
HHHM NepBbIX cOTeH MeTpoB. ConpoTuBiIeHHe BO3AyXa BO3PACTAET C YBEJIMUYEHHUEM CKOPOCTH TaK 3HaYU-
TEJIbHO, YTO AOBOJIBHO CKOPO HACTYMAaeT MOMEHT, KOrja CKOpocTb Oosbliue He u3MeHseTcs. JBrkeHue
13 YCKOPEHHOTO CTAHOBHMTCSI PABHOMEPHBIM.

MoHO nyTeM BblYMCIeHUIT HabpocaTh B OOMIMX HYepTaxX KapTHHY 3aTSIKHOrO MPbDKKA C TOYKH
3peHUst MEXaHUKH. YCKopennoe najeHue mapaloTHCTa AJUTCS TOIbKO nepBbie 12 CeKyHI WM HEMHO-
IO MEHee, B 3aBUCHMOCTH OT €ro Beca. 3a 9TOT AECATOK CEKYHJ OH YCIeBaeT OMyCTUThCS MeTpoB Ha 400
— 500 u npuobpectu ckopocThb okono SO M B cekyHAy. Beck ocTanbHOM MyTh 10 paCKphITHS MapaioTa
MPOXOAUTCSI YK€ PABHOMEPHBIM JBUIKEHHEM C 3TOH CKOPOCThIO.

ITpuMepHO Tak ke MagaroT U Kamiu qokas. PasHuua auiib B TOM, UYTO NEPBbINA MEPHOJ NMafeHHs],
KOTJla CKOPOCTB €1lle PacTeT, MPOAOIKAETCS A AOKAEBON Karuli BCEro OKOJIO OJTHOM CeKYHbl U AaKe
meHbine. OKOHYaTeNbHasi CKOPOCTb Kamesb JOXKAs MO3TOMY HE CTOJIb BellMKa, KaK MpH 3aTAKHOM
NpbIKKe TapalioTHCTa: OHA Kosiebercst ot 2 10 7 M B CEKYHAY B 3aBUCHMMOCTH OT pa3Mepos Karuu [O
CKOPOCTH JOKIEBBIX Karejb MoapodHee paccka3aHo B MOeH “3aHuUMAaTeNbHOI MeXaHUKe , O 3aTSHKHOM
NpbIKKE — B KHUre “3Haere nu Bbl pusuky”?].

bymepanr
DTO OPUTHMHAILHOE OpPYIKHE — CAMOE COBEPLIEHHOE MPOU3BEACHUE TEXHUKH NMEPBOOBITHOTO Yeno-

B€Ka — J0JIr0e BpPeMsl BbI3bIBAJIO U3YMJIEHHE yueHbIX. [lefiCTBUTENBHO, CTPaHHbIE, 3amyTaHHbIe (PUTYPHI,
onuchbiBaeMbie OymMepaHrom B Bo3ayxe (puc. 35), cnocoOHbl 03a1a4HTh KK I0TO.
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Puc. 34. Kak aBctpanuiins! noip3yroTess OyMepaHroM Ha OXOTe, 4TOOBbI NMopakaTh JKEPTBY M3-3a
npukpbiTus. [Tyt nmonera 6ymepanra (B ciy4dae npomaxa) MokasaH MyHKTHPHOI JIMHUEH.

B Hactosiuee Bpemsi Teopusi nosieta Oymepanra paspaboraHa BecbMa MogpoOHO U uyzeca mepe-
cranu 6bITb qyagecaMu. BﬂaBa’TbCH B 5TH HHTCPECHBIE l'IOﬂ,p06HOCTH MBI HE CTaKEM. OKa}KeM JIHIOb, YTO
HeoObIYaliHble MyTH TosieTa OyMepaHra sSBJISIOTCS Pe3yJbTaTOM B3aUMOIEHCTBHS TpeX 0O0CTOSATENbCTB:
1) nepBoHavanbHOro Opocka, 2) BpameHus Oymepanra 1 3) CONPOTUBIIEHUS] BO3AyXa. ABCTpajMer] HH-
CTUHKTHBHO YMEET COYeTaTh 3TU TPH (PaKTOpa; OH MCKYCHO U3MEHSIET Yo HaK/I0Ha OymepaHra, CUiy u
HarpasieHue Opocka, 4ToObI MOMYUYUTH JKeJIaeMblii Pe3yJIbTarT.

Bripouem, HEKOTOPYIO CHOPOBKY B 3TOM MCKYCCTBE MOJKET TIPHOOPECTH KarKIbIii.

V. ——
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Puc. 36. BymaskHbiii OymepaHr u crnocod ero MeTaHusl.

Jlns ynpakHeHus: B KOMHATaxX MPUXOAUTCA A0BOJIbCTBOBATHCS OyMaXKHbIM OyMepaHroM, KOTOPbIi
MOKHO BbIp€3aTh XOTs Obl U3 MOYTOBON KapTOuku B (popMe, YKa3aHHOI Ha puc. 36. Pasmeps! kaxnoi
BETBH — OKOJIO 5 CM B JUIMHY M HEMHOTO MeHbIIe | CM B IIHPHHY. 3aXXKMHUTe Takoi OymMakHbIH Oyme-
paHr moa HOrTeM OOJBIIOrO Majiblia U LIEJKHUTE MO €ro KOHYMKY Tak, 4yToObl yaap HampasjieH ObLi
BIIEPEl 1 HEMHOIO BBEpX. BymepaHr mojaeTuT MeTpoB Ha MATh, IUIABHO OMUIIET KPUBYIO, MHOIAA 10-
BOJIbHO 3aTEHJIMBYIO, U €CJIH HE 33/ICHET KaKoro-HUOyab MpeaiMeTa B KOMHATe, TO YIajeT Y BalluxX HOT.

T
'| | |

Puc. 37. Ipyras ¢popma OymaxHoro Oymepanra (B HaTypasbHYIO BETHUUHY).

Eure nyuire yaaercst ONbIT, €CJId MpuaaTh OyMepaHry pasmepsl u Gopmy, nmokasaHHbie Ha puc. 37
B HaTypajbHyrO BenuunHy. [lone3Ho crnerka u3orHyTh BeTBH OymepaHra BUHTOOOpasHO (puc. 37, BHH-
3y). Takoii GymepaHr MOYKHO, IPU HEKOTOPOM HABBIKE, 3aCTABUTh OMUCHIBATH B BO3YXE CIIOKHBIE KPH-
BbI€ M BO3BPAILATECS B MECTO €r0 BbLIETA.

B 3aknroueHue 3ameTHM, 4TO OyMepaHr BOBCE HE COCTABJISIET, KaK OOBIYHO AYMAaIOT, UCKIHOYH-
TENbHOM 0COOEHHOCTH BOOpY:KeHust oOuTarteneid Apcrpanmuu. OH ynoTpeOasercs: B pa3iMyHbIX MeCTax
WMunuu u, cyas mo ocratkaM CTEHHOMN JKHBOIHCH, ObL1 HEKOra OOBIYHBIM BOOPYKEHHEM aCCHPHHCKHX
BouHOB. B npesuem Erunre u HyOun Oymepanr Takxe Obu1 n3BecteH. EqWHCTBEHHOE, YTO CBOWMCTBEH-
HO MCKJIFOUUTEIBHO ABCTPaJIMU, — 3TO Clierka BUHTOOOpa3HbIi M3rud, nmpuaasaemblii Oymepanry. Bor
novyeMy aBCTpajiHiickue OyMepaHTu OMMCHIBAKOT 3aMbICJIOBATbHIE KPUBbIE W — B ClIy4ae MmpomMaxa — BO3-
BpalLaKTCsA OOpPaTHO K HOraM MeuyIIero.
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Puc. 38. JIpeBHeerumnerckoe u300pakeHne BOMHA, MeUyIlero OyMepaHr.

"

I'naBa ywerBeprasi. BPAILIEHUE. “BEYHBIE /IBUT'ATEJIN”

Kak oriHuuThL BapeHoe siilo oT cbiporo?

Kak ObITh, €ciu Hy)KHO, He pa30uBasi CKOPJIYIIbI, ONMPENEHTh, CBAPEHO S0 MIIH K€ OHO Chipoe?
3HaHHe MEXaHUKH MOMOJKET BaM C YCIIEXOM BBIHTH U3 3TOr0 MaJeHbKOro 3aTPyAHEHHUS.

Jleno B TOM, 4TO siiilia BapeHbIE U ChIPbIE BPALIAKOTCS HE OAMHAKOBBIM 00pa3oM. ITUM H MOXKHO
BOCTIOJI30BATHCS [JIsl pa3pelieHus Hauiei 3anaqu. Mceneityemoe SO KJIaayT Ha MIOCKYI0 Tapesky U
JBYMs NaJbLIaMy COO0IIA0T eMy BpalaTesnbHoe aABrkeHue (puc. 39). CapeHHoe (0co0O€HHO BKPYTYIO)
SHLIO BpALAETCs TIPU 3TOM 3amMemuo Ovicmpee u 0onsuie coiporo. I[Tocneanee TpyaHO nake 3aCTaBUTh
BPALATHCS, MEKAY TeM KPYTO CBAPEHHOE SO BEPTUTCS TaK OBICTPO, YTO OUEPTAHHS €r0 CIUBAKTCS
JUTst T1a3 B OeNbli CIUTFOIEHHBIH JUTHIICOMI H OHO MOKET CaAMO BCTATh HA OCTPBLINA KOHELL.

Puc. 39. Kak 3aBeprers siiLio.

IIprynHa 3TUX SABJIEHUN KPOETCS B TOM, YTO KPYTO CBAPEHHOE SIMLIO0 BPALIAeTCs KaK CIUIOLIHOE
LIeJI0e; B ChIPOM XK€ Sl JKUAKOE ero COAEepPKUMOe, He Cpa3y Iojydas BpallaTelbHOe JBUXKEHHUE, 3a-
Jep KUBAET BCJIEICTBHE CBOEIT MHEPLIMH IBUIKEHHE TBEP10it 000J04KH; OHO UTPAET POJb TOPMO3A.

Bapenbie u cpipbie sillia pasiuMyHO OTHOCATCA TaK)Ke M K OCTaHOBKE BpalleHus. Eciau k Bpawaro-
LIEMYCsl BAPEHOMY ALYy MPUKOCHYTHCA MalibLieM, OHO OCTaHaBiuBaeTcs cpazy. Ceipoe ke Lo, ocTa-
HOBHBLINCH HA MTHOBEHHE, OymeT mocje OTHATHS PYKH elle HeMHOro Bpainarbes. ITpoucxomur 31O
OMSITb-TAKU BCIEACTBUE WHEPLMU: BHYTPEHHSs JKHJKasd Macca B CbIpOM siille elle MPOAOJKaeT ABU-
ratbcs Mocjie Toro, Kak TBepaasi 000104Ka Nnpuiisia B MOKO; COAEPIKUMOe ke BAPEHOro siiilia OCTaHaB-
JIMBAETCsl OAHOBPEMEHHO C OCTAHOBKOIN HAPYKHOM CKOPJIYTIBI.

[TonoOHBIE HCTIBITAHUSA MOYKHO NMPOU3BOAUTE M HHBIM 00pa3oM. OOTsSHUTE CHIPOE B BapeHoe siila
PEe3MHOBBIMH KOJIEYKaMH “TIO MEpPHAMaHy | MOABEChTE HA ABYX ONMHAKOBbIX OeueBkax (puc.40). 3a-
KpyTuTe 00e OeyeBKH OOMHAKOBOE YMCIIO pa3 u otmyctute. Cpasy oOHApYKHUTCS pa3inyue MEXIy Ba-
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peHbIM M CBIPbIM sAHLIOM. BapeHoe, npuas B HadaabHOE MOJOXKEHUE, HAYHET 10 UHePLUH 3aKpyuUBaTh
HUTBH B OOPaTHYIO CTOPOHY, 3aT€M CHOBA PACKPYTHUT €€, — i TaK HECKOJIbKO pa3, MNOCTENEHHO YMEHbIas
qucio 06oporos. Ceipoe ke S0 NOBEPHETCs pas, APYroil U OCTAHOBUTCS 3aA0Jr0 A0 TOTrO, KaK yCIo-
KOUTCSI KPyTO€ SHLIO: IBUIKEHHS TOPMO3ATCS JKUAKHM COACPIKUMBIM.

Puc. 40. Kak OTIM4uTE BapEHOE L0 OT ChIPOro IO UX BPALIEHUIO B MOABELICHHOM BUJIE.
“Koneco cmexa”

PackpoiiTe 30HTHK, yIPUTE €ro KOHLIOM B IOJ W BpallaiTe 3a py4yKy, BaM He TPyAHO Oyaer npu-
1aTh €My JOBOJILHO ObicTpoe ABMKeHue. Tenepb OpockTe BHYTPb 30HTUKA MsIU MJIM CKOMKaHHY0 Oyma-
ry; OpOLIEeHHBII MPeAMET He OCTAETCs B 30HTHKE, a OyeT BLIKMHYT U3 HErO, YTO MPHHATO HEMPaBUIIbHO
Ha3bIBaTh “LIEHTPOOEKHOH CUIOH~ M YTO B AEHCTBUTEJNHLHOCTH €CTh JIMIIb MPOsBICHHE UHEPLMH. Msy
BLIOPACHIBAETCS HE O HAMPABJIEHUIO PAAMYCa, a M0 KaCaTeabHOM K IMyTH KPYTOBOIO JIBHKEHUS.

Ha stom a3¢dexre BpalaTesbHOro ABHKEHUSI OCHOBAHO YCTPONHCTBO CBOSOOPA3HOIO pa3BleueHus!
— “koneca cmexa” (puc. 41), KOTOpOe MOKHO BHIAETb, HaMpUMEP, B Mapkax KyjbTypbl. [loceruresnu
UMEIOT 371€Ch Cay4ail Ha caMux cebe ucneITath aeiicteue nHepuun. Ilybnuka pasmernaercs Ha Kpyrioi
MIIOLIAJKe — CTOsl, CUJAS, JiekKa, — KTO Kak skenaer. CKpBITBINA MOJ NIOIAAKONH MOTOP MJIABHO BpalllaeT
ee OKOJIO BePTUKAJIBHOI OCH, CHAa4aja MEJJICHHO, MOTOM BCe ObICTpee, MOCTENeHHO YBEJINYNBas CKO-
poctb. M Torza mon neiicTBHEM MHEPLMM BCEe HAXOMAIIMECS HA MIaTQopMe HAUMHAKOT CION3aTh K ee
kpasim. CHavana 3TO JBHKEHHE €/1Ba 3aMETHO, HO N0 Mepe TOro Kak “macca)Kupbl’ yAAJIsSOTCs OT LEH-
Tpa M MONAJAKT HA OKPYKHOCTH BCe OObLIEro M OONBIIEro paamyca, CKOPOCTb, 4 CJIEIOBATENIbHO, U
MHEpLUs ABHIKEHHS CKa3bIBAIOTCS BCe 3ameTHee. Hukakue ycunus yaepikaTbCs Ha MECTe HE MPUBOAAT
HU K 4eMy, 1 JIr0a1 cOpachiBarOTCs ¢ “koseca cmexa’.

S W) %

Puc. 41. “Koneco cmexa”. Jlronu Ha BpaiaroimemMcs Kpyre oTopacelBaroTCs 3a €ro Kpasi.

3eMHOI Wap ecThb, B CYLIHOCTH, TAKOE JK€ “KOJECO cMexa™ , TOJIbKO TMIaHTCKUX Pa3MepoB. 3emils,
KOHEYHO, He cOpachiBaeT Hac ¢ cels, HO OHa BCe ke yMeHbluaeT Hail Bec. M Ha SkBaTope, rae CKOpoCThb
BpallleHuss HaubOobIIAs, YMEHbLICHHE 6eCd OT 3TOW NMpuuMHBL, AoxoauT a0 1/300 nonu. A Bmecre ¢
Apyroit mpuuuHON (CxkaTHe 3emMiM) BEC KajKAOrO TeNa Ha JKBATOpe yMEHbluaeTcs, B o0uiem, Ha
nojnpoueHTa (T. €. Ha 1/200), Tak 4TO B3POCHBII 4YeIOBEK BECHT HA 3KBaTope npumepHo Ha 300 r
MEHBIIIE, YEM Ha MOJIFOCE.

YepuuabHble BUXPH
Kpy»xok u3 rnaakoro 6enoro kapToHa NPOTKHUTE B LIEHTPE 3a0CTPEHHON CHHYKOMW; y Bac MOy-

YUTCS BEPTYIIKa, n300pakeHHast Ha puc. 42 cieBa NMPUMEPHO B MOJIOBUHY HATYPAJbHOH BEJUYMHBI
YTo0bl 3aCTaBUTh €€ BEPTETHCS Ha 3a0CTPEHHOM KOHLE CIMMYKH, He TpebyeTcsi ocobol JTOBKOCTH; 10-
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CTaTOYHO 3aKPYTUTh CIIUYKY MEKAY MajbLaMi U ObICTPO YPOHHTb BEPTYIIKY HA IJIAJKOE MECTO.

Puc. 42. Kak pacTekarTcsi YepHUIIbHbIE KallJii Ha BEPTALIEMCS OyMaKHOM KpYIKKe.

C Takolt BepTYyLIKOH MOXKHO NPOAENaTh OYeHb [10KA3aTebHbIH OnbIT. [Ipexne yem ee 3akpy KuTh,
HAHECHUTE Ma BEPXHIOK CTOPOHY KPY’KKa HECKOJbKO MEJIKMX YepHWIbHBIX Kanenb. He nasas um 3acox-
HYTb, 3aCTaBbTE€ BEPTYILUKY BepTeThcs. Korga oHa OCTaHOBHTCS, MOCMOTPUTE, YTO CAENANOCH C Karuis-

MH. KaXXKAasd H3 HUX PaCTCKIacCh B CNHPAJbHYHO JTHHHWIO, @ BCC 3TH 3aBUTKH BMECTE CO34ar0T nogooue

BUXPSI.

CxomcTBO ¢ BUXpeM He ciydaitHo. O 4eM roBopsT YepHHUIIbHbIE 3aBUTKH Ha KAPTOHHOM KpyIKKe?
DTO Cleabl ABMXKEHMS YEPHHUIbHBIX Kanesb. Kamsi npereprneBaer To e, YTO MCIMbITHIBAET YEIOBEK Ha
BpALLAKOLIEMCS TUCKe “Kosieca cmexa’. YHOCICHh OT LIeHTpa AeicTBHeM LeHTpoOekHoro sddekra, oHa
NomazgaeT B MeCTa JKCcKa, obnaaromire OoNblieii KPyroBoi CKOPOCTBIO, YeM CKOPOCTh caMoi Karii. B
ITHX MeCTaX KPYKOK BBICKaJIb3bIBAET W3-TIOJ Karuik, ornepekaer ee. Jleno MpOUCXOAWT Tak, Kak eciH
Obl KarIs OTCTaBajia OT KPy’KKa, OTCTyrnana Hasan oT paauyca. [IyTb ee mo3ToMy MCKPUBISETCS, U Mbl
BUJIUM Ha KPYIKKe CJIe[l KPUBOJIMHEITHOrO ABUIKEHHSI.

To e camoe mpeTeprneBaT BO3AYLIHbIE MOTOKH, PACXOISIIMECS OT MECTa BbICOKOrO AaBJSHMUs
arMocdeps! (B “aHTULIHMKIOHAX ') MJIH CXOASLIMECS K MECTy HM3KOro naeieHus (B “uukionax’”). Uep-
HUJIbHBIE 3aBUTKH — YMEHBIIEHHOE MOA00ME 3THX MCTIOJIMHCKUX BO3AYIIHBIX BUXPEH.

Oo6manyTOE pacrenune

[Tpu ObicTpoM BpalieHuH LEHTPOOEkKHbIH HPPEKT MOKET JOCTUTraTh TAKON BEITHYUHBI, YTO Mpe-
BOCXOIUT AEHCTBHE TsKECTU. BOT MHTEPECHBII OMbIT, MOKA3bIBAIOLINIA, KaKas 3HAUYUTE/IbHAsi OTOpachl-
BaOIlasi CHJIa Pa3BUBAETCS MPU BPaLEHHH OObIKHOBEHHOIO Kojieca. Mbl 3HaeM, YTO MOJIOJIOE PACTEHHE
BCeraa HarpasJiseT credesb B CTOPOHY, POTHUBOIMOJOKHYIO CHIIE TSDKECTH, T. €., MPOLIe rOBOPs, pacTeT
BBepX. Ho 3actaBeTe cemeHa mpopacraTh Ha 00oje OBICTPO BPALIAKOLIErocsl KONeca, Kak 3TO Chenaan
BriepBbie aHrnuiickuii boranuk Haiit Oonee cta et Hasaa. Bbl yBUONTE H3YMUTENbHYIO BEIb: KOPELI-
KU POCTKOB Oy/1yT HanpaBeHbl HAPYKY, a CTeOeIbKI — BHYTPb, BAOJIb PaAnycoB koseca (puc. 43).

Puc. 43. bobosble cemeHa, mpopocirre Ha odone Bpamaromerocs kosneca. Crebau HanpaBiaeHb! K
OCH, KOPELIKH — HapyXKy.

Mpbi CJIOBHO OOMaHYJIM pacTeHHe: 3aCTaBUIIM BJIMATh HA HETO BMECTO CHJIbI TSKECTH APYTYIO CH-
Jy, NEHCTBUE KOTOPOW HAMpaBjIeHO OT LIEHTPAa KoJjieca Hapyxky. A Tak Kak POCTOK TSHETCS BCEraa B
CTOPOHY, MPOTHUBOIOIIOXKHYIO TSXKECTH, TO B 3TOM CJIy4ae OH BBITSHYJICS BHYTPb KOJjieca, 110 HarpasJje-
HHIO0 OoT 0bona k ocu. Haia uckyccTBeHHast TSKECTh OKasaslach CHilbHee ectecTBeHHON [CoBpeMeHHbIH
B3IJISA] HA MPUPOAY TATOTEHHsI HE YCMATPUBAET 31€Ch, BIPOUEM, MPUHLIMITUAIBHON Pa3HULBL. |, U MOJIO-



Axor HMepeanman: «3annmarenasnasn gusnka. Kuura 1» 35

A0€ paCTEHUE BbIPOCIO MO €€ OEUCTBHEM.

“Beunslie ABHraTeJIH”

O “BeuHoM aBuraTene”, “BEYHOM ABHIKEHMM 4YaCTO FOBOPAT U B MPSMOM H B MIEPEHOCHOM CMBbIC-
Jie CI0Ba, HO HE BCE OTAAIT cebe oTYeT, 4To, COOCTBEHHO, HA/I0 MOAPA3YMEBATh MO 3THM BbIPAKEH H-
eM. BeuHblil ABUraTe/ b — 3TO TAKOH BOOOpakaeMblil MEXaHU3M, KOTOPbIH OE30CTAHOBOYHO JABHIKET CaM
cebs 1, KpOMe TOTO, COBEPIIAET eIle KaKyl-HUOyAb nonesHyro paboTy (Hanpumep, MOAHUMAET TPY3).
Takoro mMexaHu3Ma HHKTO MOCTPOUTH HE CMOT, XOTS IO MBITKM H300PECTH ero NeNnajuch yiKe JaBHO.
BecnionHOCTb 3THX MOMbBITOK MPUBENA K TBEPAOMY YOSKISHHIO B HEBO3MOKHOCTH BEYHOTO JIBUTATEIs
U K YCTAaHOBJIGHHIO 3aKOHA COXPAHEHUs SHEPruM — (PyHIAMEHTAIBbHOIO YTBEPIKAEHUSI COBPEMEHHOM
Hayku. UTO Kacaercs BEYHOrO JIBMJKEHHsI, TO MOA 3TUM BBbIPaKEHHEM IMOJIPa3yMeBaeTCsl HeNpeKpalia-
roleecs ABUKeHne 0e3 copepiueHus padboThl.

A

Puc. 44. MHUMO€E BEYHO IBUIKYLIEECS KOJIECO, MPUIYMAHHOE B CPeIHHE Beka

Ha puc. 44 uzo0paskeH MHUMBIH CAaMOABIKYLIMITCS MEXaHHU3M — OJMH U3 JAPEBHEHIINX MPOEKTOB
BEYHOIO JIBUraTelisl, MHOTJIa M Tenepb BO3POXKIaeMblil HeynaunuBbIMU (paHaTukamu 3Tol uneu. K kpa-
SIM KOJIeCa IPUKPEIJIeHbl OTKUIHBIE MaJOYKH C rpy3amu Ha KoHuax. IIpu BCSAKOM MoOsoXeHuu Kojeca
rPy3bl Ha MPABOi €ro CTOpOHe OyAyT OTKHHYThI AaJibllie OT LIEHTPA, HEXKEJTH Ha JIeBOM; 3Ta MOJOBUHA,
CIeZIOBATENIbHO, JIOJKHA BCErja MepeTAruBaTh JIEBYI0 M T€M CaMbIM 3aCTaBJIATh KOJECO BPaLIAThCA.
3Ha4YMT, KOJIECO JOJUKHO BpAlaThCs BEYHO, MO KpaiiHel Mepe 10 TexX Top, MoKa He NMepPeTpeTcs ero ock.
Tax nyman uzobperarens. Mexay TeM, €Cu CAenaTh TaKOi JBHUraresb, TO OH BpallaTbCs He Oyner.
[Touemy ke pacyer usodperaTesst He OnpaB/ibIBAETCS?

Bot mouemy: XOTs rpy3bl Ha MPaBOii CTOPOHE BCEraa Aajblie OT LEHTPA, HO HeM30eKHO Takoe
NOJIOJKEHHE, KOT/Ia YHUCJIO STUX IPY30B MEHbLIE, YeM Ha JICBOH.

Barnsuute Ha puc. 44: cnpasa Bcero 4 rpysa, ciesa ke — 8. OkaspIBaeTcs, 4TO BCA CHCTEMa
ypaBHOBELIMBAGTCSI, €CTECTBEHHO, YTO KOJIECO BPALLATLCS He CTAHET, a, CIeJaB HECKOJbKO KadaHHii,
OCTAHOBHUTCS B TAKOM MoJiokeHuHu [ IBrykeHre Takol CUCTeMbl OMUCHIBAETCS C MOMOLIBIO TaK Ha3blBae-
MO# TEOpPEMBI MOMEHTOB. ].

Teneppb 10Ka3aHO HEMPENOXKHO, YTO HENb3sI MOCTPOUTH MEXaHU3M, KOTOPBIH BEYHO ABHUTancs Obl
cam coOOii, BBIMOJHSSA ele MPU 3TOM KaKyr-HuOyap padoty. CoBepuieHHO O€3HANEIKHO TPYAUTHCS HAL
TakoH 3ama4eil. B npesxxHee Bpemst, 0COOEHHO B CpeAHHUE BEKa, JHOAH Oe3yCrelHO JOMaH IOJ0Bbl Hal
ee paspelIeHHeM M MOTPAaTHIM Ha u300peTeHHe “BeYHOro asurarens (Mo jaTblHH perpetuum mobile
[ITpousnocuTcs “nepreryym moduie”|) mHoro spemeru 1 Tpyna. Obnananue TakuM ABUraTeeM Mpen-
CTaBJISIOCH Aake 00Jiee 3aMaHYMBBIM, Y€M MCKYCCTBO JI€/1aTh 30JI0TO U3 JELIEBbIX METALJIOB.

VY Ilymkuna B “CueHax U3 pplllapCKUX BpeMeH BbIBE/IEH TaKOM meuTaTesb B aule bepronbaa.

“ —Yro Takoe perpetuum mobile? — cnpocun MapTbiH.

— Perpetuum mobile, — orBeuaer emy bepronbn, — ectb BeuHoe aswxeHue. Ecnu Haiiny BeuHoe
NBWKEHHE, TO sl He BUIKY TPaHMLI TBOPYECTBY HesioBedeckoMmy... Buauuib ju, 100pbiii Mot MapTbin!
Jenath 30510TO — 3aja4ya 3aMaH4MBAasi, OTKPbITHE, MOXKET ObITh, JHOOOMBITHOE U BHIFOAHOE, HO HATH
perpetuum mobile... O!...”.

Bbui nmpuayMaHbl COTHH “BEUYHBIX JBUraresiieil”, HO HU OQUH He ABuraics. B kaxumom ciydae,
KaK 4 B HAIIEM mpumepe, u3o0peraTesib yrnyckain U3 BUAY Kakoe-HUOyAb 00CTOSTENbCTBO, KOTOPOE U
paspylLuano BCe MiaHbl.

Bor ewe o0pa3yuKk MHAMOrO BEYHOTO ABHTaTENs: KOJNECO C MepPeKaThIBAIOIMMHCA B HEM TsKe-
neiMu Wwapukamu (puc. 45). UsobperaTens BooOpaskal, 4yTo Wapkl HA OJJHOM CTOPOHE Kojeca, HaXOAiACh
Bceraa Oyimrke K Kparo, CBOMM BECOM 3aCTaBST KOJIECO BEPTETHCS.
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Puc. 45. MuuMbIii Be4HbINH ABUraTeNb C MEPEKATHIBAOIIMMUCS [IAPUKAMHU.

Pasymeercs, 5TOro He MPOU30HAET — MO TOI K€ MPUYNHE, KaK U C KOJIECOM, M300pakeHHbIM Ha
puc. 44. Tem He MeHee B OTHOM M3 rOpOJIOB AMEPUKH YCTPOEHO ObUIO pajM PeKJaMHBIX Lenei, ais
NpUBJIEYEHNs BHUMaHus nybnuku x kade, orpoMHOe Koneco MMeHHO noaobHoro pona (puc. 46). Ko-
HEYHO, 5TOT “BEUHbIH ABUraTe/lb HE3aMETHO MPUBOAUIICS B NEHCTBHE MCKYCHO CKPBITBIM MOCTOPOH-
HUM MEXaHH3MOM, XOTsl 3PUTEJISIM Ka3aJloCh, YTO KOJIECO ABUTalOT MEPEKAThIBAIOIIUECS B IPOpe3ax Ts-
Jkenble wapsl. B ToM ke pone Obutn M Apyrue MHUMbIe 00pa3Libl BEYHBIX ABUTaTeNel, BHICTABIABLINECS
OJIHO BpeMsl B BUTPHHAX YAaCOBBIX Mara3uHOB JUIs NMPUBJIEUYEHHs MMyOJUKH: BCE OHH HE3aMETHO MPHBO-
JOUIUCH B IBUKEHHE 3JIEKTPUYECKHM TOKOM.

Puc. 46. MuuMblii BeuHblii Burarens B ropoae Jloc-Anxenece (KanudopHus), ycTpoeHHbI pa-
IIU PeKJIaMBbl.

OnuH peknaMHblil “BEYHbIN IBUTaTe/b AOCTABWJ MHE OJHAXbl HEMAJIO XJIONOT. MOM y4EeHUKHU-
pabouue ObUTM UM HACTOJBKO MOPaKeHbI, YTO OCTABAJIMCH XOJOAHBI K MOMM JIOKA3aTeIbCTBaAM HEBO3-
MO’KHOCTH BEYHOro ABuratens. Bua mapukos, KOTOpbIE, MepeKaThIBasCh, BPAallald KOJNECO U TeM JKe
KOJIECOM TOJHHUMAJIHCh BBEPX, YOEKAAM MX CUjIbHEe MOMX [OBOJIOB; OHM HE XOTEeJN BEPHUThb, YTO MHH-
MO€ MEXaHHUYeCKOe Yy10 MPUBOUTCS B A€HCTBUE SJEKTPUYECKUM TOKOM OT rOpoAcKoii cetu. Bripyuu-
JI0O MEHs TO, YTO B BBIXOJHBIE JHH TOK TOrJla HE MOAABAJICA. 3Has 3TO, s MOCOBETOBAJ CIyLIATENIAM
HaBeAaTbCs K BUTPUHE B 3TH AHU. OHHU NOCIeI0BaId MOEMY COBETY.

— Hy, uto, Bunenu asuraTenb? — CIPOCUII 5.

— Her, — otBeTinu MHe cKOH}YKeHHO. — Ero He BUAHO: MPUKPBIT ra3eToi. ..

3aKOH COXpaHEeHMs YHEPruu BHOBB 3aBOEBAJ Y HUX JIOBepHe U OoJee yike He yTpauuBal ero.

“Jauenouxa”
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Hewmano pycckux mzoOperaTeneli-caMOy4eK TPYAMIOCh Hall pa3pelieHneM 3aMaHYHBON MpolIie-
MBI “BedHOro nsurarens’ . OOWH U3 HUX, KPeCThsTHUH-cuOupsik Anekcanap Illernos, onucan y M. E.
Mlenpuna B nmosectu “CoBpeMeHHast uawuus NOJ UMEeHeM “‘MeraHuHa I[Ipesentosa”. Bort kak pac-
ckazbiBaeT LllenpuH 0 MoCeeHnN MaCTePCKOM 3TOr0 H300peTaTes:

“MeuanuH [Ipe3eHTOB ObLT YEeNOBEK JIET TPUALATH IIATH, XyIOH, ONemHbIN, ¢ OONBIIUMU 3a/1yM-
YUBBIMH TJ1a3aMH U JUIMHHBIMH BOJIOCAMH, KOTOPBIE MPSMBIMHU MPSIISIMA CIyCKaJIUCH K mmee. M30a Obuia
y. HEro JOCTaTOYHO MPOCTOPHAs, HO LieNiasl MOJIOBHHA €€ Oblia 3aHATa OOJBIIUM MaxXxOBBIM KOJIECOM,
TaK 4TO Haule oOIIecCTBO C TPYIOM B Hell pasmectmiioch. Koneco 6buto ckBo3HOE, co cnimuamu. O6ox
€ro, TOBOJBHO OOBEMUCTBIN, CKOJIOYEH ObUT M3 TECHH, HAarmonoOue sfKa, BHYTPU KOTOPOro Obuia my-
cToTta. B 3TOH-TO MyCcTOTE M MOMEINAICS MEXaHU3M, COCTABISIBIINI CeKkpeT nzobperarens. Cekper, Ko-
HEYHO, He OCOOEHHO MyAPBIN, BPOJE MEIIKOB, HAIIOJHEHHBIX ITIECKOM, KOTOPBIM MPEAOCTABISIIOCH B3a-
UMHO JpYT Apyra ypaBHOBemuBaTh. CKBO3b ONHY M3 CHHI OblIa MPOAETA MajKa, KOTopas yAepKuBaja
KOJIECO B COCTOSIHUH HETIOJBH)KHOCTH.

— Crplany Mbl, YTO BbI 3aKOH BEUHOTO ABM)KEHUS K MPAKTHKE MPUMEHWIN? — HAvYaI 5.

— He 3Haro, KaK TOJIOKUTh, — OTBETHUII OH CKOH(PYKEHHO, — KaJKETCsI, CIIOBHO OBI. . .

— MOXXHO B3TJISIHYTB?

— Ilomunyiite! 3a cuactee. ..

OH monBes Hac K KoJiecy, MoToM o0Ben kpyrom. OKasajiock, YTO U CIIEPEAH U C3aAHU — KOJIECO.

— Beprurcsa?

— JlomkHo Obl, kKaxeTcs, BepreTscs. Kanpusurcs Oyaro. ..

— MO3kHO OTHATB 3anopKy? — IIpe3eHTOB BBIHYJI MAJIKy — KOJIECO HE LIEIOXHYJIIOCH.

— Kanpusutcst! — noBropun oH, — Hano umret aatb. OH 00euMu pyKaMH cXBaTujcs 3a 0001, He-
CKOJIBKO pa3 MOBEPHYJ €ro BBEpX U BHHU3 M, HAKOHEL, C CUJIOH pacKkadas U MyCTUJ, — KOJIECO 3aBepTe-
nock. Heckonmpko 060pOTOB OHO CAENAI0 TOBOJIBHO OBICTPO U IJIABHO, — -CIBIIIHO ObLUTO, OJJHAKO XK, KaK
BHYTpH 000712 MEIIKH C MECKOM TO HAMMUPAIOT Ha MEPErOpOIKH, TO OTBAJIMBAIOTCS OT HUX; IIOTOM Havda-
JI0 BEPTETHCS THUILE, TUIIE, MOCIBIIAJICS TPECK, CKPHII, 1. HAKOHEL], KOJIECO COBCEM OCTAHOBUJIOCH.

— 3arnenouka, ctaio ObITh, — CKOHQYKEHHO OOBSCHII H300peTaTelb U OISITh HAMPSTCS U pa3Ma-
xaJ1 kojieco. Ho BO BTOPOI1 pa3 MOBTOPUIIOCH TO K€ CAMOE.

— Tpenusi, MOXKeT ObITh, B pacueT HE MPHHSLIN?

— U tpenue B pacuere Obuto... YUro Tpenne? He ot TpeHus 310, a Tak... MHOI pas CIOBHO mopa-
AyeT, a TOTOM BIPYT... 3aKalpU3HUUaeT, 3aynpsaMuTcs — 1 mabam. Kadel koneco U3 HacTosIero Mate-
puaiy ObUIO CAENaHO, a TO TaK, 0Ope3KH Koi-Kakue” .

KoneuHo, geno TyT He B “3auenouke” U He B “HACTOsALIEM MaTepuane”, a B CJIOKHOCTH OCHOBHOMN
unen Mexann3ma. Kojeco HeMHOro BepTenoch OT “‘mmriera’ (TOJMKA), KOTOPBIA AaH ObLT eMy u300pe-
TaTesleM, HO HEM30EXKHO TOJKHO OBIIIO OCTAHOBHUTBLCS, KOTJa COOOIIEHHAs U3BHE SHEPTHs UCTOIINIIACH
Ha MPEOI0JICHUE TPEHHUSI.

Axkymyastop Ydumuesa

Hackonpko nerko Bnacte B OIHUOKY, €CJIU O “BEUYHOM JBHIKEHUH CYIOHWTH TOJBKO MO BHEIIHEMY
BU/y, TTOKA3bIBAJl TAK HA3bIBAEMBIN aKKyMyJISATOp MexaHH4Yeckou sHepruu Y pumuena. Kypckuii n306-
peratens A. I'. Yumies co3nan HOBBIH THI BETPOCHJIOBOH CTAHLIUH C ACLIEBBIM “WHEPLUOHHBIM  aK-
KyMYJIATOPOM, YCTPOSHHBIM IO THUIy MaxoBoro koseca. B 1920 r. Y pumuesbiM noctpoeHa Obuia Mo-
Jenb €ro aKkKyMyJaTopa B BHJA€ AWCKA, BPALIAOLIErocs Ha BEPTUKAIBHON OCH C IIAPUKOBBIM
NOAIIUITHUKOM, B KOXKyX€, U3 KOTOPOro BbIKadaH BO3aAyX. byayun paszornan no 20000 o60opoTOB B MH-
HYTY, JUCK COXPaHsUl BpallleHHe B T€UeHHEe MATHAALAaTU cyTok! [ NiAas Ha Baj Takoro AUCKA, LENbIMU
OHSMU Bpallaromuiics 0e3 MpUTOKa SHEPrHH M3BHE, NMOBEPXHOCTHBIA HAOMIOIATENb MOT 3aKIFOUUTH,
YTO Nepea HUM PEeAbHOE OCYLIECTBICHNUE BEYHOIO IBHKEHUS.

“Yyno u He uyao”

besnanekHas MOroHs 3a “BEYHBIM  JIBHTATEJIEM MHOTHX JIFOJEH crenana riry0oKO HECUACTHBIMU.
S 3Han paboyero, TPaTUBIIETO BCE CBOM 3apabOTKH U cOeperkeHUs Ha U3TOTOBJICHHE MOMIEIH “BEUHOTO”
JOBUTATENS] U AOLIEAIIETO BCJICACTBHE 3TOTO 0 MOJHOW HUleThl. OH caemancs >KepTBOM CBOEH HEOCy-
mectBuMON uaeu. Ilomyonerslii, Bcerna rojonHbIA, OH MPOCWI y BCEX NaTh €My CPEACTBa AJA IO-
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CTPOIKH “OKOHYATENBbHOI MoAenn”, KoTopas yxe “HerpemeHHO Oyaer nsurarbesi . ['pycTHO ObUIO CO-
3HaBaTh, YTO 3TOT YeJIOBEK MOABEPrajics JULIEHUSIM €IUHCTBEHHO JIMIIb BCJIEACTBUE TJIOXOr0 3HAHUs
9JIEMEHTAPHBIX OCHOB (PHU3UKH.

JIr0o0OMNBITHO, YTO €CNTH MOMCKH “BEYHOro JBUTaTelNid BCEeraa OKa3bIBaJIMCh OECIIONHBIMH, TO,
HaMpOTHB, ry0OKOe MOHUMAaHUE ero HEBO3MOXKHOCTH MPHBOAMIIO HEPEAKO K MJIOAOTBOPHBIM OTKPHITH-
SIM.

[TpekpacHbIM MPUMEPOM MOJKET CJYKHUTb TOT CHOCO0, ¢ MOMOILIBI0 KOTOporo CTeBHH, 3ameya-
TEJbHbIA roJTaHACKHI yyeHblid koHua XVI u kavana XVII Beka, OTKpbLI 3aKOH PaBHOBECHs CHUJI Ha
HAKJIOHHOH TUIOCKOCTH. DTOT MaTEeMaTHK 3aClyKHBAET ropa3fo Oonblieil H3BECTHOCTH, HEXKENH Ta, Ka-
Kasl BblIajia Ha €ro J0JIF0, MOTOMY 4TO OH CeNiail MHOIO Ba)KHBIX OTKPBITHH, KOTOPBIMH MbI TENEPh MO-
CTOSIHHO MMOJIb3YEeMCsi: M300pes aecsaTU4uHbie Apodu, BBEN B anredpy ynorpedieHue rnokasartenei, oT-
KPBLJI TUAPOCTATUYECKUH 3aKOH, BIIOCIEACTBIUHM BHOBb OTKPHITHIH [Tackanem.

3aKOH paBHOBECHS CHJI Ha HAKJIOHHOH IJIOCKOCTH OH OTKPbLJI, HE OMUPasCh Ha MPaBUJIO Mapasiie-
jorpaMma CHjl, €IMHCTBEHHO JIMIIb ¢ MOMOIIBI0 YepTelka, KOTOPbIH 31eck BocnpousseneH (puc. 47).
Uepes TpexrpaHHyH NpU3MY MEPeKUHYTa Lenb U3 14 oaMHAKOBBIX 11apoB. UTo npou3oiaer ¢ 3Toi 1e-
nero? HukHsAg 4acTh, CBUCAKOLIas TUPIASHAOH, ypaBHOBeIIMBaeTCs cama codoit. Ho ocranbHble nBe ya-
CTH LIeTIH — YPaBHOBELIMBAKOT JH ApYr aApyra? MHbIMU clioBaMU: MpaBble /1Ba LIapa ypaBHOBELIHUBAOTCS
nu neBbiMH 4eTbipbMsi? KoHeuHo, na, — uHa4e uenb cama coOoil BeuHo Oeskasa Obl CripaBa HaJeBoO, IMO-
TOMY YTO Ha MECTO COCKOJIb3HYBIIUX IIAPOB BCAKHUNA pa3 MOMELIaauch Obl APYrue U paBHOBECHE HUKO-
rna Obl He BOCCTaHaBIMBaJOCh. HO Tak Kak MBI 3HaeM, UTO LeMb, NEePeKHHYTasd yKa3aHHbIM 00pazomM,
BOBCE HE JBIKETCs cama co0Oii, TO, OUeBUIHO, [1Ba MPABbIX LIapa JeHCTBUTENBHO YPaBHOBELIMBAKOTCS
yeTblpbMs JeBbIMU. [lonyuaercs cioBHO uyno: ABa 11apa TAHYT C TAKOIl ke CUJION, kak u yeteipe. U3
3Toro MHUMOro 4yyaa CTeBuH BbiBEJ BaXkHbIH 3a kKOH mexaHuku. OH paccyxnan Tak. O0e uenu — u
JUIMHHAsl U KOPOTKasl — BECAT Pa3jIMYHO. OJIHA LeMNb TsKeNee APYrol BO CTOJILKO K€ pa3, BO CKOJIbKO
pa3s MUIMHHAas TpaHb MPU3MBI JNIMHHEE KOpoTkoi. OTCIoa BBITEKaeT, 4TO U BOOOIEe 1Ba rpy3a, CBs3aH-
HbIX IIHYPOM, YPaBHOBELIUBAIOT APYr APyra Ha HAKJIOHHBIX TUIOCKOCTSX, €CJIM Beca UX MPOMOPLIHO-
HaJIbHbI JJIMHAM 3THX MJIOCKOCTEN.

Puc. 47. “Yyno u He yyn0”.

B gactHOM ciaydac, Korga KOpoOTKasa MmjaOCKOCTb OTBECHA, Mbl MMOJIYYacM HU3BECTHBIH 3aKOH Mexa-
HUKH: 9TOOBI yAep/KaTh TEJIO HA HAKJIOHHOM MJIOCKOCTH, HAI0 AEHCTBOBATh B HAMPABIEHUH 3TOW MJIOC-
KOCTH CHJIOH, KOTOpasi BO CTOJIbKO Pa3 MEHbIIE BECa TeJla, BO CKOJIBKO pa3 JUIMHA TUIOCKOCTH OoJblie ee
BBICOTHEI.

TaK, HCXOOA U3 MBICJIH O HEBO3MOXKHOCTH BEHYHOI'0O ABHrartead, CAcjaHO 6bIJ'[0 Ba’KHOE€ OTKPbITHE
B MEXAHHUKE.

Eme “Beunnie npurareaun’”

Ha puc. 48 Bbl BUAMTE TSHKENYIO LETb, MEPEKUHYTYIO YEPe3 KOJeca Tak, YTO MpaBasi €e MoJIOBUHA
NPU BCAKOM TOJIOKEHHHU NO/DKHA ObITh [UTMHHee NeBoit. ClenoBaTenbHO, — paccykaan nuzodperaTens, —
OHa OJOJIZKHa nepeBemnBaTb H 63300T3HOB0‘~IHO najgaTthb BHI/I3, HpI/IBO,ILSI B ABHKE€HHEC BCChb MEXAaHH3M. TaK
JI1 3707
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Puc. 48. BeuHslii 11 3T0 1BUraTeNs?

Koneuno, Her. Mbl ceiiuac BUIEIH, YTO TsKeNas LEMb MOYKET YPABHOBEUIMBATHCS JIETKOM, €ClIU
CWJIbl YBJIEKAKOT MX MO pasHbIMU yriamu. B paccMatpuBaeMOM MeXaHW3Me JieBas Lielb HATSHYTa OT-
BECHO, MpaBast k€ PacrojiO’KeHa HAKJIOHHO, & MOTOMY OHa, XOTs M TsDKeJee, BCe K€ He MepeTsaruBaer
neByro. OxumgaeMoro “Be4HOro” OBMKEHHS 31€Ch TIOJYYUTLCS HE MOJKET.

[Tosxanyit, ocTpoymMHee BCeX MOCTYNMui Hekuii n3o0peraresb “BEYHOro” HBUraTesisi, MOKa3blBaB-
it cBoe H300peTeHne B IIECTUASCATHIX roAax Nmpouwioro cronerus Ha [lapukckoii BoicTaBke. J{pura-
TeMb COCTOsT M3 OOJILLIOrO KoJieca ¢ MepeKaThIBaBIIMMUCSA B HEM LIapaMu, NpuyYeM n3odperaTtenb
yTBEPIKAAJl, 4TO HUKOMY HE€ yacTCs 3a/ep:karh ABWKeHHe koneca. [loceTurenu oauH 3a APyruM neita-
JIUCh OCTAHOBUTH KOJIECO, — HO OHO HEMEJIEHHO k€ BO30OHOBJIAIIO BpALIEHHE, KAK TOJbKO OTHHMAJH
pyku. Hukto He moraneiBajics, YTO KOJIECO BPALIAETCs MMEHHO Onarozaps CTapaHusM noceTrurenei
OCTaHOBHTH €T0; TOJKAasi ero Ha3al, OHU TeM CaMbIM 3aBOJMIIN NMPYKUHY HCKYCHO CKPBITOrO MEXaHM3-
Ma...

“Beunb1ii apurarenn” spemen Ilerpa I

CoxpaHunach OKHMBIEHHAs rnepenucka, koropyro en B 1715 — 1722 rr. Ilerp I mo nosoay npu-
obperenust B 'epManuu BEYHOTO ABHUraressi, NpuayMaHHoro Hekum gokropom Opdupeycom. M300pe-
TaTeNb, MPOCAABUBLIHICA HA BCHO I'€pMaHUIO CBOMM “CaMOJBMIKYILHUMCS KOJECOM , COTJAIlaJICs mpo-
JaTh LApK 3Ty MAaLIMHY JIMIIB 33 OTPOMHYI0 CyMMy. YdeHbiii Oubnuorekaps Illymaxep, mocnaHHBIH
ITerpom Ha 3anan s cobupaHus peIKoCTel, Tak TOHOCK Lapro o nputssaHusx Opdupeyca, ¢ koTo-
PBIM OH B€JI MIEPEroBOPbI O MOKYIIKE:

“ITocnenHsisi peub u3oOperarens Obuia: HAa oAHOH cTopoHe nonaoxute 100000 epumkos [Edumox
(Joachimsthaler) — okono py6ns.], a Ha APyro# s MONOKY MALIMHY .

O camoii ke mainHe nzoOperaTens, no cnosam OUOIHOTEKaps, FTOBOPUJI, YTO OHA “BepHA €CTb, U
HUKTO )K€ OHYIO TOXYJIUTb MOJKET, pa3Be U3 3JIOHPABUS, U BECb CBET HAIMOJHEH 3JbIMU JIIOJIbMU, KOTO-
PbIM BEPUTH BECbMa HEBO3MOIKHO .

B snBape 1725 r. Ilerp cobupaincs B ['epManuio, 4TOObI IMYHO OCMOTPETH “BEYHbII ABUraTesb ,
0 KOTOPOM TaK MHOTO TOBOPHJIM, HO CMEPTh MOMeLIalia AP0 BBIMOJHUTD €ro HaMepeHHe.

KTo sxe Obln 3TOT TauHcTBeHHbIH A0kTOop Opdupeyc H 4TO npencrasisiaa coOoi ero “3HaTHas
mamurHa”? MHe yaanoch pa3bIiCKaTh CBEICHUSI U O TOM U O APYroOi.

Hacrosimas pamunus Opdupeyca Obina becnep. On poauncs B I'epmanun B 1680 r., u3yqan 60-
rOCJIOBHE, MEAULIHY, JKUBOIUCH M, HAKOHEL!, 3aHsJICA n300peTeHneM “BeuHoro” asurarens. M3 Mmuorux
THICSIY Takux m3obperateneii Opdupeyc — camblii 3HAMEHHTBINA W, MOXKaAyH, camblii yaauwiuseid. J{o
KOHIIa AHe# cBoux (ymep B 1745 r.) OH JKUJ1 B OBOJIBCTBE HA IOXOJIbl, KOTOPbIE MOJyHaJl, MOKa3biBas
CBOIO MALIIUHY.

Ha npunaraemom puc. 49, 3aMMCTBOBAaHHOM M3 CTapHHHON KHHIH, u3o0pakeHa mainHa Opdu-
peyca, kakoii oHa Obiia B 1714 r. Bel Bugute Oombioe Koneco, Kotopoe OyaTo Obl HE TONBKO Bparia-
I0Ch caMo coOOIi, HO U MOJHUMAJIO MPU 3TOM TSDKEJIbIN IPy3 Ha 3HAYUTEIbHYIO BBICOTY.
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CnaBa 0 4ynecHOM M300peTeHHM, KOTOPOe y4eHblii JOKTOp MOKa3biBaJl CHadajna Ha sipMapkax,
ObicTpo pasHecnack mo I'epmanun, u Opdupeyc BCkope mpuodpesn MOryleCTBEHHbIX MOKPOBUTENEH.
WM 3auHTEpecoBaics NOJbCKHUI Kopoab, 3aTeM nanarpad I'eccen-Kaccenwckuid. ITocnennuii npenocra-
BHJI U300peTaTesio CBOH 3aMOK U BCAYECKH HCIBITHIBAJ MALIHHY.

Tax, B 1717 r., 12 HOs10ps1, nBUTaTENb, HAXOAUBIIUHCSA B YeMHEHHON KOMHaTe, ObUI MPUBEIEH B
NeiiCcTBHE; 3aTeM KOMHaTa Oblia 3arepTa Ha 3aMOK, ONe4aTaHa 1 OCTaBlieHa Mo OAUTENbHBIM KapayJioMm
IBYX rpeHaaepoB. YeTblpHAAATh AHEH HUKTO HE CMEN Jake NpUOIMIKATbCS K KOMHATE, T1e BPallaioch
TAHHCTBEHHOE Koseco. JInub 26 HoAOps nedaTu Oblnu CHATHL, JaHarpad co CBUTOI BOwIEN B MOMeLe-
Hue. M uro sxe? Koneco Bee ewe Bpamianoch “c Heocsabeparowieid ObICTPOTO# ... MauuHy OCTaHOBU-
JU, TIMATEIbHO OCMOTPEJH, 3aTeM OMATh MYCTHWIH B X0oA. B TeueHue copoka aHell momelleHne CHOBa
OCTaBaJIOCh 3are4yaTaHHbIM, COPOK CYTOK KapayJjuiu y asepei rpeHanepol. M xorma 4 susaps 1718 r.
neyaTu ObUIH CHATBI, SKCMEPTHAs KOMMCCHS HAILIA KOJIECO B JIBUKEHUH |

Puc. 49. Camopsukyuieecs koneco Opdupeyca, ensa He npuodperernoe Ilerpom 1. (Co crapun-
HOT'O PHCYHKA.)

Jlanarpad u 3TMM He YAOBONBCTBOBAJICS: CAeaH Obl TPETUil ONBIT — ABUraTENb 3arne4yaTaH ObLi
Ha LenbIX ABa Mecsua. M Bce-Taku mo uCTeueHun CpoKa ero HallIu ABHKY LuMes!

H300peraTenb nmonyydusn OT BOCXHUIIEHHOTO jaHarpada opuumansHoe YAOCTOBEPEHHUE B TOM, YTO
ero “BeuHblil ABUraTens penaer S0 o6opoToB B MHHYTY, crniocoOeH noaHATh 16 kr Ha BeicOTy 1,5 M, a
TaK)K€ MOJYKET MPUBOAUTH B JEHCTBUE KY3HEUHbIN MeX M TOUMJIbHbBIN cTaHOK. C 3THM yI0CTOBEpEHHEM
Opdupeyc u crpancrsoain rno Espone. BeposaTHo, oH nosy4asn nopsiioyHbli 10X0, €C/IU COIaLlancs
ycrynuth cBoo Maiuny Ilerpy I He menee uem 3a 100000 py6neit.

Bectb 0 cTone u3ymurtensHoM u3odperenun nokropa Opdupeyca OuicTpo pasnecnace no Esporne,
MPOHUKHYB Aajeko 3a npenenst ['epmanun. JJomna ona u no Ilerpa, cuibHO 3auHTEpECcOBaB NagKoOro 10
BCSIKMX “XUTPbIX MAaXWUH Laps.

ITerp oOpaTun BHuMaHue Ha kosneco Opdupeyca ewme B 1715 r., BO Bpemsi cBoero npedbiBaHUs 3a
rpanuuei, u Toraa ke nopyumn A. M. Ocrepmany, HU3BECTHOMY JIHIUIOMATy, MO3HAKOMHUTLCS C 3TUM
u3obperenreM nodiuke; MocaeJHUIH BCKOpe Mpucian noapoOHbIil A0KIax O ABMUrartese, XOTs Ccamoit
MallWHbI €My He yaanoch BuaeTh. Ilerp cobupancs naxe npuraacute Opdupeyca, Kak BbIIAKLIErOCs
usobperarens, k cebe Ha ciy:k0y M MOPYHYHII 3alIPOCUTH O HEM MHeHHe XpuctuaHa Bonbga, n3BectHo-
ro ¢unocoda Toro Bpemenu (yunrens JIoMOHOCOBa).




Axor HMepeanman: «3annmarenasnasn gusnka. Kuura 1» 41

Puc. 50. Pasobnauenue cekpera koneca Oppupeyca. (Co ctapyHHOrO puCyHKa.)

3HamMeHuTbI H300peTaTenb OTOBCIOAY MOJy4as JIeCTHble NpemiokeHus. Benukue mupa cero
OCBIMAaJIi €ro BBICOKMMU MUJIOCTSIMU; TIO3ThI CJIArajiH Ofbl ¥ TMMHbI B YECTb €ro 4yaecHoro koneca. Ho
Oblmu ¥ HepoOpoOXKesaTeNy, MOAO3PEBaBIINe 3eCh UCKYCHBIH 0OMaH. Haxonunuce cmenbyaku, KOTO-
pble oTkpeiTo 00BUHANU Opdupeyca B MiayTOBCTBE, npeaaranack npemust B 1000 Mapok ToMy, KTO
pazobsauut oOmaH. B ogHom u3 namdieTros, HAMUCAHHBIX ¢ OOJUYUTEIbHOM LIEJIbI0, Mbl HAXOAUM PH-
CYHOK, BOCIIpOHM3BeeHHbIi 31ech (puc. 50). TaiiHa “BedHOro ABMrartesisi’, M0 MHEHHIO pa3obiaadnTes,
KpPOEeTCs MPOCTO B TOM, YTO MCKYCHO CIPATAHHBIN Y€IOBEK TSAHET 3a BEPEBKY, HAMOTAHHYI, HE3aMETHO
1 HabmoaaTens, Ha 4acTh OCH KOJIeCa, CKPBITYIO B CTOMKE.

TomHKOe MIyTOBCTBO ObUIO PACKPHITO CIYHYaHO TOJIBKO MOTOMY, YTO YUEHbIH JOKTOP MOCCOPUIICS
CO CBO€H KeHOM U CITy’KaHKOM, MOCBALIEHHBIMHU B €ro TaiiHy. He ciyduce 3TOro, Mbl, BEpOSITHO, A0 CUX
MOp OCTaBAJUCH Obl B HEAOYMEHMH OTHOCHTEJIBHO “BEYHOTO JIBHTaTelNs , HaJeNaBLIero CTONBKO IyMa.
OxasbiBaeTcsi, “BEUHBIN ABUTaTeNb NEHCTBUTENBHO MPHUBOAMICS B JBIKEHHE CIIPATAHHBIMU JIOJIBMH,
HE3aMETHO AEPraBIIUMHU 32 TOHKHH LIHYPOK. DTUMH JII0AbME Obliu Opat usoOperaTesst U €ro CiyKaH-
Ka.

PazobnaueHnblit n300peTaTesnb He CAABANCS; OH YIIOPHO YTBEPKAAJ N0 CaMOW CMEPTH, 4YTO JKeHa
Y TIpUCHyra AOHeCHu Ha Hero no 3100e. Ho nosepue k Hemy Obuio nonopsaHo. Hemapom oH TBepann
nocaanuy Ilerpa, [llymaxepy, o 1H0ACKOM 3JIOHPABUM U O TOM, YTO “BEChb CBET HAMOJHEH 3JIbIMH JTFOb-
MU, KOTOPBIM BEPUTh BECbMa HEBO3MOKHO .

Bo Bpemena Ilerpa I cnaBuncsa B 'epmanuu eme u Apyroil “BeuHsldl ABUratenb — Hekoero I'ept-
Hepa. Illymaxep nucan o6 stoii mamune cnenyrouee: “I'ocnoauna I'epraepa Perpetuum mobile, koro-
poe si B JIpe3neHe BUIEN, COCTOMT M3 XOJICTA, MECKOM 3aChIIAaHHOTO, U B 00pa3e TOUMJIBHOIO KaMHsI
CHEeNaHHOM MALUMHbI, KOTOPas Ha3aa U Brepen caMa OT cedsi JBHIKETCs, HO, MO CJI0BaM rOCMOAMHA HH-
BeHTOpa (n300peraTesisi), He MOJKET BeCbMa BeJMKa cAenarbes . be3 COMHEHus, M 3TOT JIBHraTelb He
JOCTUraj CBOEH LieNu U B Jy4lIeM Cllyyae MpPEACTaBisiy cOOOH 3aMbICIOBATHIH MEXaHH3M C MCKYCHO
CKPBITBIM, OTHIOJb HE “BeYHBbIM~ JKMBbIM ABuUraresem. Brnosne npas Obun Lllymaxep, korma nucan Ilet-
py, 4TO (paHLy3CKHE M AHIJIMHCKUE YYEHbIe “HH BO YTO HO‘IHT&}OT BCE OHbIE mepeneTyu mobuiec u
CKa3bIBAKOT, YTO OHOE MPOTUB anHanHeB MaTemamqecr{Hx

I'nasa nsaras. CBOMCTBA JKHJIKOCTEN 1 TA30B
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3apaua o AByX KodeliHUKaX

ITepen Bamu (puc. 51) npa kodeliHHKa OAMHAKOBON LIHUPUHBI. OAUH BbICOKMI, IPYroi — HU3KUM.
Kakoii u3 HuX BMeCTUTENbHEE?

Puc. 51. B kako#i u3 3Tux KopelHHUKOB MOYKHO HAJIMTh OOJbLIE KUAKOCTH?

MHorue, BEPOSTHO, HE MOAYMaB, CKaXYyT, YTO BBICOKHIT KODEHHUK BMeCTHTENbHEE HI3KOro. Ec-
1 OBl BB, OTHAKO, CTAJIH JINTh JKHIKOCTb B BBICOKHI KO(EHHUK, BBl CMOTJIM Obl HAJIUTE €r0 TOJBKO 10
YPOBHSI OTBEPCTHSI €r0 HOCHKA — JaJibllle BOJA HAYHET BbUIMBATbCA. A TaK KaK OTBEPCTUS HOCHKA Y
obonx ko(peHHUKOB Ha OIHOH BLICOTE, TO HU3KUI KODEeHUK 0Ka3bIBAETCA CTONb )K€ BMECTUTE/bHbIM,
KaK M BBICOKUH C KOPOTKMM HOCHKOM.

DTO M NMOHATHO: B KO eHHNKe U B TPyOKe HOCHKA, KaK BO BCAKMX COOOLIAFOIIMXCS COCYAaX, JKH/-
KOCTb JOJDKHA CTOSATH Ha OAMHAKOBOM YPOBHE, HECMOTPSI Ha TO, YTO JKHUIKOCTh B HOCHKE BECUT rOpasio
MeHbIIE, YeM B OCTaJIbHOH 4YacTu KodeiHuka. Eciu ke HOCHK HEIOCTaTOYHO BBICOK, Bbl HUKAK HE
HanbeTe KoeHHUK noBepxy: Boaa Oyner BoutnBaThes, OOBIMHO HOCHK YCTPanBaeTCs Aake BBILIE KPaeB
ko(elinnka, 4To0BI COCYT MOXKHO OBUIO HEMHOT'O HAKJIOHSTH, HE BBIJIMBAsK COAEPIKHMOTO.

Yero He 3HA/IM ApeBHHE

Kurenn coBpemMeHHOro Puma 10 CHX Mop MOJIb3YIOTCS OCTATKaMH BOAOMPOBOAA, MOCTPOEHHOTO
ele APeBHUMMU: COJMIHO BO3BOAMIIM PUMCKIE pabbl BOAOMPOBOIHBIE COOPYIKEHMUS.

He 10 npuxoauTtcs cka3aTh O MO3HAHUSAX PUMCKUX MHKEHEPOB, PyKOBOAMBILNX 3THMU paboTamu,
OHM SIBHO HENOCTaTOYHO ObUIM 3HAKOMBI ¢ OCHOBamH (hM3UKW. B3rnsHuTe Ha mpusaraemsblii puc. 52,
BOCTIPOHU3BEEHHBIN ¢ KapTHHBI ['epMaHCcKoro Myses B MroHxeHe. Bel BuauTe, 4T0 pUMCKHUI BOIOMNPO-
BOJI MPOKJIAAbIBAJICS HE B 3€MJI€, a HAJl Hel, Ha BBICOKMX KaMeHHbIX cTosidax. [{jist uero 31o nenanocs?
Pa3sBe He mpoiie ObUIO MPOKIaAbIBaTh B 3emie TpyObl, Kak aenaercs Ternepb? KoHeyHO, mpotie, HO
PUMCKHE HH)KEHePbl TOr0 BPeMEHH MMeJId BeCbMa CMYTHOE NPEACTaBJIeHHEe O 3aKOHaX coo0Inaromuxcs
cocynos. OHu onacanuce, YTO B BOJOEMaX, COSAMHEHHBIX OYeHb JUTMHHOHN TpyOOoHi, BoJa He YCTaHOBHUT-
Csi HA OMHAKOBOM ypoBHe. Ecnu TpyOrl nposiokeHs! B 3emMiie, cleays YKJIOHAM MOYBbL, TO B HEKOTOPBIX
y4acTKax BOJA Belb JO/DKHA T€Yb BBEPX, — U BOT pUMJIsiHE OOsTHCh, YTO BoAa BBepX He moteuer. [To-
3TOMY OHH OOBIUHO NMpPHAABAIN BOAONPOBOHBIM TPyOaM paBHOMEPHBIH YKJIOH BHU3 Ha BCEM UX IyTH
(a st aToro TpedoBanock Hepenko aubo BecTH BoAy B 00xox, 1100 BO3BOAUTH BHICOKHE apOUHbIe MOJ-
nopbt). OnHa U3 pumckux Tpyd, Aksa Mapuua, umeer B mauHy 100 KM, MEXIy T€M Kak MPsiMoOe pac-
CTOSIHHE MEXJy €€ KOHLAMu BaBoe MeHblue. [1oncoTHM KHIOMETPOB KaMEHHON KJAJKH MPULLIOCH
NPONOKNUTE U3-32 HE3HAHHS 3JIEMEHTAPHOro 3aKoHa pusuku!
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Puc. 52. BogonpoBoaHbie COOPYKEHUS ﬂpeBHero Pima B ux NepBOHAYA/IbHOM BHJE.

AKuakocTu JaBAT... BBepx!
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O TOM, 4TO JKMAKOCTH AABAT BHU3, HA HO COCY/a, U BOOK, HAa CTEHKH, 3HAIOT [aKe U Te, KTO HU-
korja He usydan pusuku. Ho 4To OHHM HaBAT U 66epx, MHOTHE Jlaxke He noao3peBaroT. OOBIKHOBEHHOE
JIaMIIOBOE CTEKJIO MOMOKET yOeauTbCsl, YTO TaKOe AaBJIEHHE NEHCTBUTENIbHO CYILECTBYyeT. BbipekbTe
U3 MJIOTHOTNO KapTOHAa KPYKOK TAKMX pa3MepoB, 4TOOBI OH 3aKpbiBaj OTBEPCTHE JIAMIIOBOIO CTEKJA.
[TpunoxkuTe ero K KpasM CTeKJia U NMOrpy3uTe B BOAY, KaK MokKaszaHo Ha puc. 53. UToOw! KpyKOK HE OT-
rajian npu MorpyKeHuH, €ro MO>KHO MPUAEPIKUBATE HUTKOM, IPOTAHYTOH Yepes ero LeHTp, HIIK NPOCTO
npuskaTh nagbueM. [Torpy3us CTeKsIO 10 ONpenesieHHON riayOrHbI, Bbl 3aMETUTE, YTO KPYIKOK XOPOLIO
JePXKUTCS U CaM, He MPIKUMAEeMblil HU JJaBJIEHUEM MajibLia, HU HATSDKEHUEM HUTKHU: ero MOAMNUpPaeT BO-
Jla, HaJaBJIMBAKOLIast HA HEro CHU3Y BBEPX.

Bbl MOkeTe naxe U3MepUTh BEJIMYMHY 3TOrO JaBlieHus Beepx. Hanuealire OCTOPOKHO B CTEKJIO
BOJY, KakK TOJbKO YPOBEHb €€ BHYTPU CTEKJa MPUOJM3UTCA K YPOBHIO B COCYIE, KPYXKOK OTMAAaeT.
3Ha4KT, IaBJIEHHE BOJbl HA KPY’KOK CHM3Y YPaBHOBELIMBAETCS JABJICHHUEM HA HEro CBEPXY crosiba BO-
IIbl, BBICOTa KOTOPOTO paBHa IyOMHE KpyskKa nmoa Bojxoi. TakoB 3aKOH HaBNEHUSA JKUIKOCTH Ha BCSKOE
norpyskeHHoe teno. OTcroaa, MeKAy NPoYrM, IMPOUCXOAUT U Ta “NOTeps” Beca B JKHIAKOCTAX, O KOTO-
pOii TOBOPUT 3HAMEHHTBIN 3aKOH ApXumena.

Puc. 54. JlaBneHue »XUAKOCTH HA JHO COCYJAa 3aBHCHT TOJBLKO OT IUIOIAAH AHA U OT BBLICOTEI
ypoBHs >kuakocTH. Ha pucyHke nokasaHo, Kak MpOBEPUTDb 3TO MPABUIIO.

Hmest HECKOJIBKO JIAMITOBBIX CTEKOJ Pa3HOif ()OPMbI, HO C OMHAKOBBIMU OTBEPCTUSIMH, BbI CMO-
’KETe NMPOBEPUTh U APYTOM 3aKOH, OTHOCAIIMICS K )KUAKOCTSM, & MMEHHO: JaBJI€HUE KUAKOCTU Ha THO
COCYZa 3aBUCHT TOJIbKO OT IUIOLIAAH JHA U BHICOTHI YPOBHS, OT (JOPMBI XK€ COCy]a OHO COBEPLIEHHO HE
3aBucuT. IIpoBepka OyneT cocTOATH B TOM, YTO Bbl MPOJENAETEe OMUCAHHBIN Celuac OMBIT C Pa3HBIMU
CTEKJIaMH, MOrpy»Kasi X Ha OJHY U TY ke [iIyOuHy (1J1s 4ero Hajo NMpeiBapUTENIbHO MPUKIEUTb K CTEK-
nam OyMakHble TOJIOCKM Ha PaBHOM BeICOTE). BBl 3ameTuTe, 4TO KPYy’KOK BCsIKMI pa3 Oyaer ornajarthb
NpU OHOM M TOM K€ YPOBHE BOJBI B CTeKNaxX (puc. 54). 3HauuT, 1aBieHne BOASHBIX CTONDOB pa3nny-
HOI1 (POPMBI OJMHAKOBO, €CJIM TOJIBKO OJMHAKOBbI UX OCHOBaHHe U BbicoTa. OOpaTuTe BHUMaHHUE HA TO,
4TO 371€Ch Ba)KHA HMEHHO 6b1COMA,  HE IJIMHA, OTOMY YTO JUIMHHbIH HAKJIOHHBIH CTONO AaBUT HA JHO
COBEPIIEHHO TaK e, KaKk U KOPOTKHi1 OTBECHBIN CTONO OAMHAKOBON C HUM BBICOTHI (IIPH PaBHbIX MJI0-
aasiX OCHOBAHMIA).
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Y1o TaxKeICe?

Ha onHy yamiky BeCOB MOCTaBJICHO BEIPO, 10 KpaeB HaMojlHeHHOoe Bojoi. Ha apyryio — TouHO
TaKoe ke BeIpo, TOXE MOJIHOE 10 KPaeB, HO B HEM IulaBaeT Kycok aepesa (puc. 55). Kakoe Beapo nepe-
TsAHET?

A npoboBan 3amaBaTh 3TY 3a/a4y pa3HbIM JHMLAM U MOJy4al pasHopeuuBbie 0TBeTbl. OqHU OTBe-
YaJIi, YTO JOJDKHO MEPETSHYTH TO BEAPO, B KOTOPOM IJIaBAET AEPEBO, MOTOMY YTO “KPOME BOJIbl, B BEI-
pe ecTb ewie u aepeBo’. Jpyrue — 4To, HA0OOPOT, MEepeTSIHET NepPBOe BeAPO, “Tak Kak BOJA TsKenee Jie-
pesa’”.

Ho Hu TO, HU Apyroe He BepHO: 00a Beapa MMEIOT OQHHAKOBBIN 6ec. Bo BTOpoMm Bexpe, npasaa,
BOJBI MEHbIIIE, HEXENIU B MEePBOM, MOTOMY YTO MJIABAIOLIUIT KYCOK JepeBa BBITECHAET HEKOTOPLIN ee
obrvem. Ho, mo 3akOHy mnaBaHHUs, BCAKOE MIA6QIOUjee TEJNO BHITECHSAET CBOEH MOrpyKeHHOW YacCThiO
POBHO CROJIBKO Jl{.’H()KOCmH (TIO BGC}’), CKONBKO 6ecum ece smo meno. Bor Mo4eMy BECHI H HOJIKHbBI
OCTaBaTbCA B PaABHOBECHH.

Puc. 55. OGa Benpa OnMHAKOBBI U HAMOJHEHb! BOAOH 10 Kpaes, B OJHOM IUIaBaeT KyCOK Jepesa.
Koropoe nepersner?

Pewute Tenepb Apyryro 3aaa4dy. S CTaBiO Ha BECbl CTAKaH C BOAOH U psaaoM kiaay rupbky. Ko-
I7la BEChI ypacHoseuternsl TUPSMHU Ha Yallike, sl POHSK FHPbKY B cTakaH ¢ Bonoi. UTo cnenaercs ¢ Beca-
MH?

ITo 3akoHy Apxumeza, rupbka B BOJI€ CTAHOBHTCS Jierde, 4em Obuia BHe BOAbL MOJKHO, Ka3aloCch
Obl, O)KMAATH, YTO YAlUKAa BECOB CO CTAKAHOM MOAHUMETCsS. MeXay TeM B HeHCTBUTENBHOCTH BECHI
ocraHyTcs B papHoBecHH. Kak 3T0 00bsICHUTE?

I'uppka B cTakaHe BBHITECHHMJIA YaCTh BOJBI, KOTOPas OKa3alach BbIlIE NMEPBOHAYAIBHOIO YPOBHS;
BCJIEZICTBHE TOr0 YBEJIMYMBAETCS JaBJIEHUE HA JHO COCYJA, TaK YTO AHO MCMbIThIBAET H00ABOUHYIO
CHJTY, PAaBHYIO MOTEpEe Beca rUPbKOH.

EcrecTBeHHas popma KHAKOCTH

Mpbl OPUBBIKJIM AyMaTh, YTO KUAKOCTH HE UMEIOT HUKAKOW cobcmeennoii hopmbl. ITO HEBEPHO.
EcrectenHas opma BCAKOH kuakocTH — wwap. OObIMHO CHMla TSKECTH MeLlaeT KUIAKOCTH MPUHUMATD
3Ty GOopMYy, H XKHAKOCTb JHOO pacTeKaeTcss TOHKMM CJIOeM, eClu pasnuTa 0e3 cocyna, Tudo ke npuHH-
maeT GopMy cocyaa, ecyii HanuTa B Hero. Haxomsich BHYTpH APYroi JKHIKOCTU TaKOTO JKe YAeIbHOro
BECa, JKMAKOCTb MO 3aKOHYy ApXxumena “TepsieT” CBOI BEC. OHAa CJIOBHO HUYEro HE BECUT, TSKECTb Ha
Hee He AeICTBYeT — U TOrZa KUAKOCTh IPHHUMAeT CBOK €CTeCTBEHHYIO, apoodpasHyro Gopmy.

ITpoBaHCKO€ Macyo MiaBaeT B BOAE, HO TOHET B cnupTe. MOXKHO MO3TOMY MPUTOTOBUTH TAKYIO
CMECh M3 BOABI U CIUPTA, B KOTOPOIl MAacjio He TOHET U He BCIUIbIBaeT. Beens B 3Ty cMeCh HEMHOTO
Macja MOCPeACTBOM IUMPHLIA, Mbl YBUAMM CTPAHHYIO Bellb. MAcj0 COOMpaeTcst B OOMbLIVIO KPYIIyiO
KaruIro, KOTopast He BIIIbIBAT M HE TOHET, a BUCUT HenoABHKHO [UToObl popMa 11apa He Kasajgach HUC-
Ka)K€HHOMN, HYKHO IMPOM3BOUTD OTIBIT B COCYJIE C TUIOCKUMHU CTeHKaMH (MJu B cocyae oboi Gopmbl,
HO MOCTABJIEHHOM BHYTPH HAIMOJIHEHHOTO BOJOI COCYy1a C TUIOCKUMHU CTeHKamu)] (puc. 56).

A

Puc. 56. Macno BHyTpH cocyzia ¢ pa30aBIeHHbIM CIIMPTOM COOMpaeTcs B 1Iap, KOTOPBIH HE TOHET
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u He BeruibiBaeT (onbiT [Lnaro).

JKeHbKA, OT 1apa OTAENSeTCsl KOIbLO.

OnbIT HATO MPOAEIIBIBATE TEPIETUBO H OCTOPOIKHO, MHAYE MOJYYUTCS HE OfHa OOJbIlas Karis, a
HECKOJIbKO LIapUKOB NToMeHbIe. Ho 1 B TAKOM BHZE OMBIT JOCTATOYHO MHTEPECEH.

Oto, ogHako, ewe He Bce. IIponycTuB uepes LEHTP JKHAKOTO MAC/IsHOrO liapa JUIMHHBIN aepe-
BSIHHBIN CTEPIKEHEK WJIM MPOBOJIOKY, BpalaoT ux. MacnsiHblii miap NpUHUMAET y4acTHE B 3TOM Bpalie-
Hun. (OmbIT ymaercs Jydiue, €CliM HacaauTh Ha OCb HEDOJbLIONW CMOYEHHbIH MAc/iOM KapTOHHbBIH
KPY’KOU€K, KOTOpbIH BeCh ocTaBajcs Obl BHyTpH 1apa.) [lon BnusHueM BpalleHUs I1ap HAaYMHAET CHa-
Yaja CILUTIOLIMBATLCS, a 3aTeM Yepe3 HECKOJBbKO CeKyHA oTaenser oT ceds koublo (puc. 57). PaspeiBa-
SCb HA YaCTH, KOJbLO 3TO oOpa3yer He OechopMeHHbIE KYCKH, a HOBbIE 1IapOOOpa3Hble Karii, KOTO-

pble MPOAOIKAT KPYIKUTHCS OKOJIO LIEHTPAJbHOTO 11apa.
_,:='F—‘-———""T—: e

Puc. 58. Ynpomenue oneita [Tnaro.

BriepBbie 3TOT MOYUYHTENbHBIN OMbIT Mpou3Bes Oenbruiickuit pusuk [Inaro. 3nech onucaH OMbIT
[Tnaro B ero knaccuveckom Buae. ['opa3no nerdye u He MeHee MOYYUTEIbHO MPOU3BECTH €r0 B UHOM BHU-
ne. ManeHbkuii CTakaH CMNOJACKHUBAKOT BOJAOH, HAMOJHAKOT MPOBAHCKMM MAacjiOM M CTaBAT Ha AHO
GonbLIOro cTrakaHa;, B MOCHEAHUN HAJIMBAIOT OCTOPOXKHO CTOJNBKO CIMPTA, YTOOBI MajeHbKMN CTakaH
ObU1 BEChb B HErO MOrPYy’KeH. 3aTeM MO CTEeHKEe OONBIIOr0 CTakaHa M3 JIOKEUKH OCTOPOYKHO JOJIHBAIOT
nonemHory sofy. [loBepXHOCTb Macia B MajieHbKOM CTaKaHe CTAHOBMTCS BBIMYKJIOW; BbIMYKJIOCTb IMO-
CTeMEeHHO BO3PACTaeT U MPH JOCTaTOYHOM KOJMYECTBE MOAJUTOH BOMABI MOAHUMAETCS U3 CTakaHa, 00-
pasysi wap AOBOJILHO 3HAYUTEBHBIX Pa3MEPOB, BHCSLIHMI BHYTPH CMECH CITUPTa U BOAbI (pHC. 58).

3a HeMMeHHeM CIUPTa MOKHO TMPOENaTh 3TOT ONBbIT C AaHUJIMHOM — KUIKOCTBIO, KOTOpasi Mpu
OOBIKHOBEHHOW TemrepaType Tsokesnee Boabl, a npu 75 — 85 °C nerue ee. Harpesas Boay, Mbl MOXKeM,
CIeI0BATeNIbHO, 3aCTaBUTh aHUJIHMH IUJIaBaTh BHYTPHU Hee, MpHYeM OH NpuHHMaeT Gopmy OonbLioii mia-
poobpa3Hoit karutk. [Ipy KOMHATHON TemmepaType Karulid aHUJIMHA YPaBHOBELIMBACTCS B pacTBOpE CO-
mu [U3 apyrux suakocteid y1o0eH opToToayHAMH — TEeMHO-KPACHAask XKUAKOCT; npu 24° OHAa UMeeT Ta-
KYIO K€ MJIOTHOCTb, KaK U COJIeHAasi BOAA, B KOTOPYIO U MOrPY’KarOT OPTOTOJNYHIHH].

IMouemy apodsb kpyraas?

Ceiiyac Mbl TOBOPHJIM O TOM, YTO BCSIKas KMAKOCTb, OCBOOOKIEHHAS OT JCHCTBHUS TSIKECTH, MPH-
HUMAeT CBOIO eCTeCTBeHHYI0 (hopmy — mapoobpasHyo. Eciu BCMOMHUTE CKa3aHHOE paHblle O HEeBECO-
MOCTH MAJaloLIero Teja U NpUMeTe B pacueT, YTO B CAaMOM HadaJsie MaZeHUs MOXHO npeHeOpeub HU-
YTOJKHBIM COMpPOTHUBJEHUEeM Bo3ayxa [Jloikaesble Karjud OMyCKalOTCS YCKOPEHHO TOJbKO B CaMOM
Havaje MageHus; y)Ke MPUMEPHO KO BTOPOH MOJIOBHMHE MEPBOIl CEKYHIbl MaJ€HUs YCTaHaBJIHBAETCS
pasHomeproe NBUXEHUE. BCe KarlUlk, yPaBHOBELIMBAETCS CUIION CONPOTHBJICHHU BO3yXa, KOTOpas BO3-
pacraeT ¢ pOCTOM CKOPOCTH Karuid. |, To cooOpasuTe, 4TO Nagarouife MOpLHU KUAKOCTH TaK)Ke JOJIKHBI
npuHuMath Gopmy mapos. M gelicTBUTENBHO, Nafa0LIMe KAaruid 0K uMeroT Gopmy wapukos. Jlpo-
OUHKM — He YTO MHOE, KaK 3aCThIBILINE KAl PAClJIaBIeHHOTO CBUHIIA, KOTOPBINA MPH 3aBOJCKOM CIIO-
co0e M3roTOBJIEHHS 3aCTaBJAIOT MajaTh KaryisiMU C OONBIION BBICOTHI B XOJOAHYIO BOAY. TaM OHH 3a-
TBEPAEBAIOT B OpMeE COBEPIICHHO MPABUIBHBIX [IAPHKOB.
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Puc. 59. Bawns apoSonuTteitHoro 3aBoza.

Tak otnutas apodb Ha3bIBaeTCs “OaleHHON , MOTOMY YTO MPU OTJIHBKE €€ 3aCTaB/SIOT NaaaTh C
BEPXYLIKH BBICOKOH “apobonuteiinoii” Oamnu (puc. 59). bamnu apobonureitHoro 3aBoja — MeTaIM-
YECKOM KOHCTPYKLMHM U JOCTUTalOT B BBICOTY 45 M; B CaMOIl BEPXHEH 4aCTH pacrojaraercs JUTEeHHOe
MOMEIIEeHHE C MJIaBHIbHBIMU KOTJIAMH, BHU3Y — 0ak ¢ Bomoit. OTiutasi ApoOb MOANEKUT ele COpPTH-
poBke u otaenke. Karuis pacriaBieHHOro CBHHL@A 3aCThIBA€T B JPOOHHKY €lle BO Bpemsi majaeHus; dax
C BOJIOH HY’KE€H JIMLIb ISl TOrO, YTOOBI CMATYMUTDH yAap APOOMHKHU MPH MaJeHHUU U MPEeIOTBPATUTDL HC-
KaxkeHue ee mapoobdbpasHoii Gpopmsl. ([Apobb nuamerpom Oonblie 6 MM, Tak Ha3biBaeMasl KapTeub, U3r0-
TOBJISIETCSI HAYE: BBIPYOKO# U3 MPOBOJIOKH KYCOYKOB, MOTOM OOKATbIBAEMbIX.)

“Be3noHHbIN” 00KAJ

Bb1 Hanuau Boael B Ookan 1o kpaes. OH nmosoH. Bosne Gokana nexat OynaBku. Mosker ObITb, AJis
OIHOM-/ABYX OysiaBOK ere Haiaercs mecto B Ookasne? [TonpoOyiite.

-

Puc. 60. ITopasutesnbHelii onbiT ¢ OyjaBkamu B OOKane BOIbL.

Haunurte 6pocats OynaBku u cuutaiite ux. bpocars Hag0 OCMOTPUTENBHO: OEPeKHO Morpyskaite
OCTpHE B BOAY M 3aT€M OCTOPOXHO BbINMycCkaiiTe OynaBKy M3 pykH, 6€3 TOMUKa WM JaBIeHHs, YTOObI
COTpsICEHHEM He pacrieckats Boabl. OnHa, 1Be, Tpy OyJaBKH yMajyu Ha JHO — YPOBEHb BOIbI OCTAJICS
HeHM3MeHHbIM. JlecsTh, ABaaUaTh, TpUALATH OynaBok... JKuakocTs He BbutHBaeTCsA. [IAThaecsT, mecTb-
necst, cembaecat... Llenas corHsi OynaBOK JIEKUT HA AHE, a BoJa u3 OOKajia BCE elle HE BbLIMBAETCS
(puc. 60).

He TONBbKO HE BBUTHBAETCS, HO AaXKe€ W HE TOAHSIACH CKOJIBKO-HUOYAb 3aMETHBIM 00pa3oM Haj
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kpasmu. IIpomomxkaiite noGasnsate OyiaBku. Bropas, TpeTss, yeTBepras COTHS OyIaBOK OYyTHIIACh B
COCyJle — ¥ HU OJIHA KaIlIsl He Mepesiiach 4epe3 Kpail, HO Terneph y»Ke BUAHO, KaK TIOBEPXHOCTb BOJIBI
B3/yJIach, BO3BBIIASICH HEMHOIO HaJ KpasMu Ookania. B 3TOM B3ayTuH BCs pasrajka HEMOHSTHOTO SIB-
neHus. Boma Mano cMaduBaeT CTEKJIO, €CIM OHO XOTSI HEMHOTO 3arpsi3HEHO JKHPOM; Kpast jke Ookana —
KaK M BCs yHnoTpedsieMasi HaMH 1OCyAa — HeN30€KHO TOKPBIBAETCS CIIENaMH XKHPa OT MPUKOCHOBEHUS
naynblieB. He cmMaduBast kpaeB, Boa, BhITeCHsieMasi OyiaBkaMu u3 Ookana, odpasyer BbIMYKJIOCTb. B3my-
THE HE3HAYMTEJbHO HA IJIa3, HO €CJH JaanuTe cede TPyA BBIYUCIUTh 00beM OJHOH OyJIaBKH M CPAaBHHUTE
€ro ¢ o0ObeMOM TOH BBIMTYKJIOCTH, KOTOpasi CleTKa B3yJach HaJa Kpasmu Ookana, Bbl yOeOUTECh, YTO
nepBbIii 00BEM B COTHHU Pa3 MEHBIIIE BTOPOrO, M OTTOTO B “TIOJHOM OOKaJjie MOXKET HAUTHCh MECTO elle
IUI HECKOJIbKUX COTeH OynaBok. Uem mmpe mocyna, TeM Oojbine OyjIaBOK OHa CrOCOOHA BMECTHT,
MIOTOMY 4TO TeM O0JbIIe 00beM B3TYTHSL.

Crnenaem mist ICHOCTH IPUMEPHBIA roacueT. JmuHa OynaBKku — OKOJIO 25 MM, TOJIIMHA €€ — MOJI-
mmMeTpa. O0BeM TakOro IMWIMHAPA HETPYIHO BBIUHCIUTBL 1O HM3BECTHOH (OpMyJie TeOMETpUHU
(p*d2*h/4), on paBeH 5 xy0. MM. BmecTe ¢ ronoBkoii o0beM OynaBku He mpeBbIIaeT 5,5 Ky, MM.

Tenepp moncuntaeM oOBEM BOASIHOTO CJIOSI, BO3BBIIIAIOINErOCs Haj KpasMu Ookama. Juamerp
6okana 9 cm = 90 mm. [Tnomane Takoro kpyra pasHa okosio 6400 k. MMm. CunTasi, YTO TOJIIHUHA MOA-
HSIBIIIETOCS CJIOSl TOJIbKO 1 MM, mMeeM 1t ero odvema 6400 kyb. Mm; 310 Oonbine oObeMa OyJaBKH B
1200 pa3. [dpyrumu cioBamH, “TOJHBIA~ OOKal BOIABI MOJKET NMPUHSATH €IIe CBBILIE ThiCuu OynaBok! 1
IEeWCTBUTENIBHO, OCTOPOJKHO OMyCKash OyJIaBKH, MOXKHO MOTPY3UTh UX LEIYIO THICSYY, TaK YTO JUJIS TJia3
OHH CJIOBHO 3aliMYT B€Ch COCY[ M OyIyT Ja’ke BBICTYIATh HAJl €ro KpasMu, a BOAA BCE-TaKH ele He Oy-
JeT BBUTUBATHCS.

JIro0onbITHASI 0CO0EHHOCTH KepOCHHA

KoMy npuxoaunoce UMeTb A€0 ¢ KEPOCHUHOBOH JIAMIION, TOT, BEPOSITHO, 3HAKOM C JIOCaJAHBIMU
HEOXKMJAHHOCTSIMH, OOYCJIOBJIEHHBIMU OJHOW OCOOEHHOCTBIO KepOCHHA. BbI HamomHsieTe pesepByap,
BBITHPAETE €ro CHapy»KU I0CyXa, & Uepe3 4ac HaXOAUTE ero CHOBA MOKPBIM.

Jleno B TOM, 4TO Bbl HEAOCTATOYHO IUJIOTHO 3aBUHTUIJIM TOPEJIKY U KEPOCHH, CTPEMSCH pPacTeubCsl
10 CTEKJIy, BBIMOJI3 HA HApPY)KHYIO MOBEPXHOCTH pe3epByapa. Ecnmu kenaere orpanuth cedst oT mogod-
HBIX “CIOPIIPU30B’, Bbl AOJDKHBI BO3MOKHO IJIOTHEE 3aBUHYUBATD FOPETIKY .

JTa NoN3y4ecTb KEPOCHHA BEChbMa HEMPHUSITHBIM 00Pa30M OLIYINAETCs HA Cy/aX, MAIIUHBI KOTO-
pBIX nOTpedIsIoT KepocHuH (n HedTh). Ha mogoOHbIX cynax, €ciiu He PUHSTHI MEPHI, TIOJOKHUTEIBHO
HEBO3MOXKHO MEPEBO3UTh HUKAKUE TOBAPBI, KPOME TEX XK€ KEPOCHHA HIIH HE(PTH, TIOTOMY YTO KUIKOCTH
5TH, BBINON3asl M3 0aKOB Uepe3 HE3aMETHbIE CKBAXKHMHBI, PACTEKAIOTCS HE TOJBKO MO METAJUTMYECKON
MOBEPXHOCTH CaMUX 0aKOB, HO MPOHUKAIOT PEIIUTENBHO BCIOAY, JAXKE B OJEXKIY MACCAKUPOB, COOOIIas
BCEM IIpenMeTaM CBOH HercTpeOuMbIi 3anax. [TonbITku OOPOTHCS € 3THM 3JI0M OCTAOTCS 4acTo Oe3pe-
3yJbTaTHBIMU. AHIIUHCKUN roMopucT JlkepoM He OueHb NpeyBeauuMBall, koraa B nosectu “Tpoe B
OZTHOM JIOJKE” PacCKa3bIBaI O KEPOCHHE CIICAYIOLIEE:

“Sl He 3HaIO BelecTBa, OoJee CIOCOOHOTO MPOCAYMBATHLCS BCIOAY, YeM KEPOCHH. MBI neprKaiu
€ro Ha HOCY JIOAKH, & OH OTTyZAa IMPOCOYMIICS Ha IPyroi KOHeL, IPOMUTaB CBOMM 3aIaxoM Bce, 4TO IOo-
naganoch eMy mo mytu. IIpocauuBasice CKBO3b OOIIMBKY, OH Kamaj B BOAY, MOPTHJ BO3AyX U HeDO,
OTpaBJsuT *KU3Hb. IHOTAa KEPOCHHOBBINA BETEp AYJ C 3amazia, MHOTJA C BOCTOKA, a HHOW pa3 3TO ObLI
CEBEPHBIN KEPOCHHOBBIN BETEP WJIHM, MOXKET OBITh, FOJKHBIN, HO, TIPUJIETAJ JIU OH U3 CHEKHON APKTUKU
WIN 3apO’KAaics B Meckax MyCThIHM, OH BCErja JIOCTUrajl Hac, HaChILEHHBIN apomaToM KepocuHa. Ilo
BeUEpaM 3TO OJaroyxaHHe YHHUTOXKAJIO MPENIECTh 3aKaTa, a JIydH MeCsLa MOJIOKUTEbHO HCTOYANIN Ke-
pocuH... [IpuBs3aB 10AKY y MOCTa, Mbl NOLLJIN NPOTYJIATHCA 110 FOPOAY, HO Y)KaCHBIH 3amax npecniesno-
Bas Hac. Kasanock, Beck ropon Obw1 um mponuran’. (Ha camMom gene, KOHEYHO, MPOMUTAHO OBLIO UM
JMLIb IJIAThE My TEIIECTBEHHUKOB. )

CriocoOHOCTh KEpOCHHA CMAauUBaTh HAPYXKHYIO MMOBEPXHOCTH PE3€PBYapOB IMONANA MOBOJ K HE-
NPaBUIBHOMY MHEHUIO, OyITO KEPOCHH MOXKET MPOHUKATH CKBO3b METAJLJIBI H CTEKJIO.

Koneiika, koTopasi B Bojge He TOHeT,

CYIECTBYET HE TOJIBKO B CKA3KE, HO U B I[efICTBHTeJIbHOCTH. Bor Y66I[I/ITer B 3TOM, €CJIM MPOoac-
JIA€T€ HECKOJIBKO JIETKO BBITOJIHUMBIX ONBITOB. HauHeMm ¢ Oojiee MeIKux NnpeaAMETOB — € UI'OJIOK. Ka-
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KETCSl HEBO3MOJKHBIM 3aCTaBUTh CTAJIbHYIO UIJIy IJIaBaTh HA MOBEPXHOCTH BOJbI, a MEXIY TEM TO HE
TaK TPyAHO caenate. [1ookuTe Ha MOBEPXHOCTh BObI JIOCKYTOK MAMUPOCHOH OyMaru, a Ha Hero — co-
BEPIIEHHO CYXYIO Urosiky. Temepb OcTaercs TOJbKO OCTOPOKHO YAANIUTh NMANMHUPOCHYK OyMary u3-rnoj
urisl. Jlenaercs 3TO Tak: BOOPYKUBIIKUCH APYroil UrjoW unv OynaBKOM, clerka morpy»arT Kpast Joc-
KyTKa B BOXY, IMOCTEMNEHHO MOAXOAS K CepeiMHe; KOraa JIOCKYTOK BeChb HAMOKHET, OH yMajeT Ha JIHO,
urna ke Oyaer npogo/okath rmiasath (puc. 61). ITpu nmomouw MarHuTa, MOAHOCHMOTO K CTEHKaM CTa-
KaHa Ha YPOBHE BOJIbI, Bbl MOJKETE J1a)K€ YIPABJIATH JBUKEHUEM ITOH IMJIaBarOLIeH Ha BOJE UTIJIbL.

ITpu u3BecTHOIT CHOpOBKE MOXKHO 000iTHCh M 6€3 manupoCHOM Oymaru: 3aXBaTHUB MY Majblia-
MU TOCPEUHE, YPOHUTE €€ B FTOPU30HTAJIbHOM MOJIOKEHHN ¢ HEOOBIION BBICOTHI HAa MOBEPXHOCTb BO-
IbIL.

Puc. 61. Urna, nnasaroias Ha Boge. Beepxy — paspe3 uribl (2 MM TOJIIMHBI) U TOYHas (opMa
yriyOneHust Ha Bozae (yBenu4eHo B 2 pasza). BHu3y — cnocod 3acTaBuTh My IMiaBaTh Ha BOAE C MOMO-
IIBKO JIOCKYTKA OyMar.

BmecTo urnel MOKHO 3aCTaBUTH IUIaBaTh OyJIaBKY (TO M Apyroe — He TOJIe 2 MM), JIETKYIO Myro-
BHULly, MEJKHEe IUIOCKHE MeTajuTMueckue mpeameTsl. HanoBYMBIIMCH B 3TOM, MOMpoOyiiTe 3acTaBUTh
TJIABaTh U KOMEHKYy.

ITprunHa NIaBaHMUsA 3THX METAJUIMYECKUX NMPEAMETOB Ta, YTO BOJA IJIOX0 CMAaYUBaeT METalll, 1o-
ObIBaBLINIT B HALIUX PYKaX U MOTOMY MOKPBITHIN TOHYAHIINM ciioeM skupa. OTToro BOKpyr ruiaBaroLei
Urjibl HAa TMOBEPXHOCTH BOMAbI OOpa3yeTcsi BAABIEHHOCTb, €€ MOJKHO Aake BuUIETb. [lOBEpXHOCTHas
TUIEHKA JKUOKOCTH, CTPEMSICh PACIIPSIMUTLCS, OKa3bIBAET AABJICHNUE BBEPX HA UIJYy U T€M IMOAIEPIKUBAET
ee. ITonnep:kuBaeT Uriy Takke U BHITAJKHUBAIOILAS CHJIA KUIKOCTH, COTJIaCHO 3aKOHY IUIABaHMA: WIJa
BBITAJIKMBAETCSI CHU3Y C CHJIOH, PaBHOH BECy BbITECHEHHOH €10 Boabl. Beero mporue noburtkcs nnasa-
HUSI UTJIBL, €CJIM CMa3aTh €€ MAacjOM; TAKyl Uy MOKHO TMPSIMO KJIACTh HA MOBEPXHOCTh BOIBIL, U OHA
He MOTOHET.

Bopaa B pemere

OxasbiBaercsi, 4TO U HOCUTh BOJlY B pelieTe BO3MOJKHO HE TOJBKO B CKa3ke. 3HaHue PU3MKHU Mo-
MOJKET UCTIOJIHUTB TaKOe KJIACCMYECKH HEBO3MOKHOE feno. [y 3Toro Hafo B34Th MPOBOJIOYHOE peLie-
TO CAHTUMETPOB |5 B MonepevHuKe u ¢ He CIMLIKOM MEJIKMMHU siuelikamu (0kono 1 MM) M OKYHYTh €ro
CeTKYy B pacTOIUIeHHbIH mapaduH. 3aTeM BbIHYTH PeLIeTo U3 napaduHa: MpPOBOJOKA OKAXKETCsS MOKPbI-
TOW TOHKHM CJl0eM rnapaduHa, esa 3aMeTHbBIM ISt [J1a3.

PereTo ocTanoce peleToM — B HEM €CTh CKBO3HBIE OTBEPCTHS, Yepe3 KOTOpble CBOOOIHO MPOX0-
nut OynaBka, — HO TeNepb Bbl MOXKeTe, B OYKBAJIbHOM CMBICJIE CJIOBA, HOCUTH B HEM BOAy. B TakoM pe-
1I€Te YAEep)KUBAETCsl JOBOJILHO BBICOKHII CJIOH BObI, HE NMPOJIMBASCh CKBO3b SYEHKHU, HALO TOJIBKO
OCTOPOYKHO HAJUTh BOAY U 00OeperaTh PeeTo OT TOJUKOB.

ITouemy ke Bona He nposuBaercs’ IToromy uTo, He cMaumBas napaduH, oHa oOpasyer B sueiKax
pelieTa TOHKHE MJIEHKH, OOpallleHHbIe BBIMYKJIOCTHIO BHU3, KOTOPBIE U YAEPKUBAIOT BoAy (puc. 62).

e . e ——

Puc. 62. IloueMy BoAa He BbUIMBAETCS U3 Mapa MHUPOBAHHOTO pelLieTa.
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Takoe mapaduHUpOBaHHOE PEIIETO MOXKHO TOJIOKUTh HA BOAY, U OHO OyZET IepkaTbCs Ha HEHl.
3Ha4YHT, BO3MOXKHO HE TOJBKO HOCUTB BOJY B PEIIETE, HO U TUIaBaTh HA HEM.

ITOT MapagoOKCATBbHBIN OMBIT OOBSICHAET Psii OOBIKHOBEHHBIX SIBJICHUH, K KOTOPBIM MBI 4€pecuyp
NPUBBIKJIN, YTOOBI 3aAyMbIBaThCS 00 MX npuunHe. CMoseHne O0UeK M JIONOK, CMa3bIBAaHHUE CAJIOM IMPO-
OOK W BTYJIOK, OKpALIMBAHHE MACISTHONW KPAacKOH M BOOOINE MOKPHITHE MACISHUCTHIMHU BEIIECTBAMHU
BCEX TEX MPEIMETOB, KOTOPBIE MBI XOTUM CI€JIaTh HEMPOHULAEMBIMH JUISL BOABI, & TAKXKE U MIPOPE3HHH-
BaHME TKaHEH — BCe 3TO HE YTO MHOE, KaK M3TOTOBJICHNE peleTa Bpone celivac onucanHoro. CyTh nena
U TaM U TYT OJJHA U Ta e, TOJBKO B CJIy4ae C PEIIETOM OHA BBICTYAET B HEOOBIYHOM BHJE.

ITena na cayx0e TeXHHUKH

OmnbIT MIaBaHUS CTAIBHON WIJIBI M MEIHOH MOHETBI Ha BOJI€ MMEET CXOJICTBO C SIBIEHHEM, HC-
MOJIb3YEMBIM B TOPHOMETAJUTYPrU4e€CKOM MPOMBIIIJICHHOCTH JIsl “‘o0oratuenus’’ pyAd, T. €. sl YBeJu-
YEeHUs] COIAEPKaHMUsA B HUX LIEHHBIX COCTaBHBIX 4yacTed. TexHHKa 3HaeT MHOro crocoboB oOorameHus
PYA; TOT, KOTOPBIA MBI Ceiiyac UMeeM B BUIY U KOTOPBIM Ha3biBaeTcs “(uoranueii”’, — Hanbonee neii-

CTBEHHBI; OH YCIENIHO MPUMEHSIETCS HakKe B TEX CIy4asX, KOTJa BCE OCTANIbHbIE HE JOCTUTAOT LIEJTH.

Puc. 63. Kak mporcxonur (aoTars.

CymHocTs ¢otanmu (T. €. BCIUIBIBAHKS) COCTOUT B CJIEAYIOIIEeM. TOHKO HU3MeJbueHHast pyaa 3a-
IPy’KaeTcsl B 4aH C BOIOH M C MACISIHUCTHIMU BELIECTBAMH, KOTOPBIE CITOCOOHBI OOBOJIAKUBATD YaCTH-
1[bl TIOJIE3HOTO MUHEpajia TOHYaHIINMU ITUIEHKaMU, He cMaunuBaeMbIMH BofoNH. CMech 3HEPrUUHO Iepe-
MEIINBAETCS C BO3AYXOM, 00pa3ysi MHOXKECTBO MEJbYaHIINX My3bIPbKOB — MeHy. Ilpu 3ToM "acTuiie!
NOJIE3HOrO MHUHEpasia, OOJIedeHHbIE TOHKON MACJSIHUCTOH IUIEHKOH, MPUXOAS B CONPUKOCHOBEHHE C
000JIOYKOH BO3AYIIHOTO IMy3BIPHKH, MPHCTAIOT K HEW U MOBUCAIOT HA My3bIPbKE, KOTOPBIA U BBIHOCHUT
UX BBEpX, KaK BO3AYLIHBIN IIap B atMocdepe momgHumaeT ronaody (puc. 63). HacTuupl ke mycToi mo-
poxbl, He 00JIeUeHHbIE MACISTHUCTBIM BEIECTBOM, HE MPHUCTAIOT K 000JIOUKE U OCTAIOTCS B JKUIKOCTH.
Hapno 3ameTuTth, YTO BO3AYIIHBINA My3BIPEK MEHBI ropa3no Oojbine mo 00beMy, HEXKENU MUHepaibHas
4aCTULA, U IUIABYYECTh €r0 AOCTATOYHA AJI YBJICYECHUs] TBEPAOW KPYNHHKHU BBEpX. B MTOre yactuiel
MOJIE3HOTO MMHEpajia MOYTH BCE OKA3bIBAIOTCS B INEHE, MOKPBIBAIOLIEH >KUAKOCTh. IleHy cHHMarOT u
HATIPABJISIOT B JATbHEHIIYI0 00paboTKy — IJIsl MOJIYYEeHUsI TaK HAa3bIBAEMOT'0 “KOHLIEHTpATa”’, KOTOPBIH
B JIECSITKU pa3 Ooradve Mmoyie3HbIM MUHEPAJIOM, HEJKEHU NIepBOHAYANIbHAS PyAa.

Texnuka Quoranuu pazpadoTaHa Tak TIIATEIBHO, YTO HAJIEKAIIUM MOAOOPOM IMPUMEIIHBAEMBIX
JKUIKOCTEH MOKHO OTACITUTH KaKIbIH MOJIE3HBIA MIUHEPA OT MMyCTOM MOPOJIbI IFOOOTO COCTaBa.

K camoii unee Quiotanmu nmpusena He TEOPHs, a BHUMAaTeNbHOE HabOMroeHue ciy4yaiiHoro dakra.
B koHue npomtoro Beka amepukaHckas yuurenbHuna (Kappu OBepcoH), cTupasi 3arpsisHEHHbIE Mac-
JIOM MEIIKH, B KOTOPBbIX XPAHWJICS paHbIe MEOHBIN KoidenaH, oOpaThiia BHUMaHHE HA TO, YTO KPy-
NUHKH KOJTYE€JJaHa BCILIBIBAIOT C MBUIBHOW NMEHOH. DTO M MOCIYXKIJIO TOJYKOM K Pa3BUTHIO criocoda
dbaoranuu.

MuuMbIi “BeyHbIi” ABHraTe b

B kHHMrax uHOTJa OMHUCHIBAETCS B KaU€CTBE HACTOSIIErO “BEYHOrO  ABUTATENS MPUOOP TaKOro
ycrpoiicta (puc.64): mMacio (WM BoAa), HAIUTOE B COCY[, MOAHUMAETCS (PUTHISIMU CHadaja B BEpX-
HUH COCYyJI, a OTTYAa IPYTrUMHU (QUTHIISIMHU — €III€ BBIIIE, BEPXHHUHI COCYIl UMEET Kesto0 A CTOKa Maca,
KOTOpOE MajaeT Ha JIONATKH KoJjeca, MPUBOAs ero BO BpauleHne. CTekinee BHU3 Macjo CHOBA MOIHH-
MaeTcst Mo PUTHISIM 10 BepxHero cocyna. Takum oOpa3oM, CTpysl Macia, CTEKaroIas Mo jKeJo0Ky Ha
KOJIECO, HM Ha CEKYHIy HE TIPEPHIBACTCS, M KOJIECO BEYHO OJIKHO HAXOIUTHCS B ABIDKEHHH. . .

Ecnu Ob1 aBTOpBI, ONMUCHIBAIOIINE 3TY BEPTYLIKY, JalTH ceOe TPYyA €€ N3rOTOBUTh, OHU, KOHEYHO,
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y6€ﬂ,HJ’lHCh 6bl, YTO HE TOJIBKO KOJECO HE BEPTUTCH, HO YTO HH OAHA Karljisd KHAKOCTH OaKC HE nmomnaaa-
€T B BepxHHuii cocyn!

Puc. 64. HeocyuecrBumasi BepTy1Ka.

DTO MOKHO COOOpa3uTh, BIPOUEM, M HE MPHUCTYIasi K U3rOTOBJIEHUIO BEPTYLIKU. B caMom nene,
no4yemy u3zobperarenb AyMaeT, YTO Macio JOJDKHO CTeKaTh BHU3 C BEPXHEH, 3arHyTON yacTH puTHs?
KanunisipHoe npuTsikeHe, MPeoaoieB TSKEeCTh, MOAHSIO KUAKOCTb BBEPX MO (PUTHIIIO, HO BEb Ta JKe
NpUYNHA YAEPKUT JKUIKOCTh B MOpax HaMOKLiero (uTUjIs, He AaBas eil kamath ¢ Hero. Ecnu momy-
CTUTb, YTO B BEPXHMI COCYJ Hallell MHUMOI BEPTYLUKH OT AEHCTBUS KaNMJUISIPHBIX CHJI MOJKET MO-
NacThb KUAKOCTb, TO HAAO OyleT MpU3HaTh, 4TO Te xKe GUTHIH, KoTophle OyaATO OB OCTABUIIN €€ CIo/a,
camHu ke U repeHecu Obl ee 00paTHO B HHJKHHUI.

DTOT MHUMBbIN BEUHbIN ABUTaTe/Ib HAMOMUHAET APYIYIO BOASHYIO MALIMHY “BEYHOT0 ABWKEHHS,
npuayMaHHyo ewe B 1575 r. utanesHckum mexanukom Crpanoro Crapumm. Mbl uzoOpaikaeM 371ech
9TOT 3a0aBHBIN NPOEKT (pHcC. 65). ApXUMEIOB BHHT, BpallasiCh, MOAHUMAET BOAY B BEpXHHUH Oak, OTKY-
Jla OHa BBITEKAET U3 JIOTKA CTPYEN, yIapsroLLlel B JIONATKU HAJIUBHOIO KoJjieca (crpaBa BHU3Y). BonsHoe
KOJIECO BpalllaeT TOUMJIbHBINA CTAHOK, a OTHOBPEMEHHO [BHraeT, C OMOLIbIO psifa 3y0uaThix KOJec, TOT
CaMblil apXMMEIOB BUHT, KOTOPBIH MOAHUMAET BOAY B BepxHHii Oak. BUHT BpaiaeT Koneco, a Koaeco —
BuHT!... Ecnu Obl BO3MOKHBI ObuH MONOOHBIE MEXaHU3MBI, TO MPOILE BCero OblIo Obl YCTPOUTH Tak:
NepeKUHyTh BEPEBKY uepe3 OJIOK M MPUBA3ATH K €€ KOHLAM OJJMHAKOBbIE TMPH: KOT/Ia OAMH Ipy3 OMycC-
Kajcs Obl, OH TIPUNOAHIUMAJ Obl TEM CAMBIM IPYTOi IPy3, a TOT, ONYCKAsiCh C 3TOM BbICOTbHI, MOAHUMAJ
Obl iepBbIii. Uem He “BeuHbIH ABUraTesn?

T
_'r!r[[n',‘ﬂln- =

Puc. 65. CtapuHHBIH MPOEKT BOASHOrO “BEYHOr0” ABHUraTeNs [ TOUHJIBHOTO KAMHS.
MbLibHBIE TY3BIPH

YmMeere M Bbl BbIIYBaTh MbUIbHbIE My3bIpH? ITO HE Tak MPOCTO, Kak kaxkercs. M MHe Ka3anoch,
4TO 3/1€Ch HUKAKOI CHOPOBKM HE HYJKHO, MOKa 51 He yOenuics Ha Aeie, YTO YMEHbE BbIAyBaTh OOJbLINE
U KpacHBbI€ My3bIPU — CBOETO POja UCKYCcCTBO, Tpebytouiee ynpaxHeHus. Ho cTout sin 3aHuMarhbes Ta-
KHUM MYCTBIM J€JIOM, KaK Bbl1yBaHHE MbLIBHBIX My3bIPeii?

B ofwexuTiu OHM MONB3YIOTCS XYOO0H CIaBOii, Mo KpaiiHel Mepe B pa3roBOpe Mbl BCIIOMHHAEM O
HUX 1711 He OCODEHHO JecTHbIX ynomoOneHuil. CoBceM MHaue CMOTPUT Ha HuUX Qu3nk. “BeiayiTe
MbUIBHBIN My3bIPb, — MUCAJ BEJIUKUHN aHTIMICKUI yueHbli KenbBUH, — 1 CMOTPUTE Ha HErO: Bbl MOKETE
3aHHUMATBCS BCIO JKU3Hb €r0 U3yUeHHEeM, He MepecTaBasi U3BJIeKaTh U3 HEro YPOKU QU3nKu’.

JeiicTBuTensHO, BOJIEOHBIE TIEPENUBbLI KPACOK Ha MOBEPXHOCTH TOHYAHIIMX MBUIBHBIX TIEHOK
NatoT (PU3NKY BO3MOKHOCTb M3MEPHUTHb IJIMHY CBETOBBIX BOJH, a WCCJIENOBAHHE HATSKEHHUs OITHX
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HEXKHBIX TMJIEHOK MOMOTaeT U3y4aTh 3aKOHbI JEHCTBUSI CUJI MEXKIY YaCTHULAMM, — T€X CHJI CLETUIeHHS,
NpU OTCYTCTBHH KOTOPBIX B MHUPE He CYLIECTBOBAJIO Obl HUYEro, KPOME TOHYAMIIEH MBI,

Te HemMHOrHe OMBITHI, KOTOPbIE OMUCAHBI HUXKE, HE MPECHeIyloT CTOJb CEPbE3HbIX 3aAad. ITO
MPOCTO UHTEPECHOE Pas3BlIeYeHHE, KOTOPOE JIMIIbL MO3HAKOMUT HAC ¢ MCKYCCTBOM BBbIAYBaHHS MBUIBHBIX
ny3bipeil. Aurnuiickuii pusuk Y. boiic B kHure “MplibHbIE My3bIpH MOAPOOHO OMUCAN JAJTMHHBIA Ps
PasHOOOpa3HBIX OMBITOB ¢ HUMH. MHTEPEeCYIOUMXCss Mbl M OTCHUTAEM K 3TOH MPEBOCXOMHOI KHHIE,
3[1€Ch K€ OMULIEM JIMIIb MPOCTEHIINE OMbITHI.

WX MOKHO MPOM3BOJAHTHL C PacTBOPOM IPOCTOro XO3AHCTBEHHOro Mblla [TyaneTHele copra Ans
9TOM LENH MEHee MPHUTOAHBI|, HO AN JKEaloLUMX Mbl YKa)KeM Ha YHCTO OJIMBKOBOE WJIM MHHJIAJBLHOE
MBLIO, KOTOpOe HauboJjiee MPUroAHO s MOJTYHYEHHUsST KPYIHBIX U KPACHBbIX MbUIbHBIX My3bipeit. Kycok
TAKOr0 MbLIa Pa3BOASAT OCTOPOXKHO B YMCTON XOJIOAHON BOJE, MOKA HE MOJYUYUTCS AOBOJIBHO I'yCTOM
pacTBOp. Beero syyiie nmonp30BaThCs YMCTOM AOKAEBOM WM CHErOBOM BOMAOM, a 32 HEUMEHHEM MX —
KUTMAYEHON M OXJIaKAeHHOH Booi. UTobbl my3bipu Aep:kanuck ponaro, Ilnaro coseryer npubaBnsTh K
MbLUIbHOMY pacTBOpy 1/3 rnuuepuna (rmo odvemy). C MoBEpXHOCTH PAaCTBOPA YAAISIOT JIOKKOH MEHY U
Ny3bIPbKH, a 3aTEM MOrPYIKAIOT B HEFO TOHKYIO MIMHSHY TPYOOUKY, KOHEL KOTOPOi U3HYTPH U U3BHE
BBIMA3aH MPEABAPUTENBHO MBLIOM. JIOCTUralOT XOpPOUIMX PE3YJbTAaTOB M C MOMOLIBIO COTOMUHOK, AU~
HOH CaHTHMETPOB B 1€CATh, KPECTOOOPA3HO PACILEIUIEHHBIX HA KOHLE.

BbinyBarOT My3bipb Tak: OKYHYB TPYOKY B PacTBOP, Aepska TPYOKY OTBECHO, TakK, YTOObI Ha KOHLE
ee oOpazoBanach MIEHKa JKUAKOCTH, OCTOPOXKHO AYIOT B Hee. Tak Kak my3blpb HAMOJHAETCS MPH 3TOM
TEIUIBIM BO3AYXOM HAIIUX JIETKHX, KOTOPBIH Jierye OKpy’Karollero KOMHaTHOIO BO3/yXa, TO BBIAYTHIH
My3bIPb TOTHAC K€ MOAHUMAETCsl BBEPX.

Ecnu ynacrest cpasy BbIAyThb My3bIpb CAaHTUMETPOB B 10 guaMeTpom, TO pacTBOp rOAEH; B IpO-
TUBHOM CJjTy4ae npuOaBsOT B KUAKOCTb €1e Mblja 10 Te€X MOp, MOKa MOYKHO OyaeT BbiAyBaTh My3bIpH
yKazaHHoro pasmepa. Ho sToro ucneitanus mano. Beinys ny3bipb, 0OMaKHBarOT Najell B MbUIbHBIH
PacTBOP M CTaparOTCs My3bIPb MPOTKHYTh, €CJIM OH HE JIOMHET, TO MOKHO NMPUCTYIHUTL K OMBITaM; €CIIH
K€ My3bIPb HE BBIAEPIKUT — HAI0 MPUOABUTH €11e HEMHOIO MbLIA.

[Tpou3BOAKTE OMBITHI HY)KHO MEIJIEHHO, OCTOPOXKHO, CroKoitHO. OcBeleHne T0KHO ObITh MO
BO3MOKHOCTH SIPKO€, MHA4€e My3bIpU HE TOKAaXKYT CBOMX Paay KHbIX MEPENUBOB.

BOT HECKOJIBKO 3aHUMATEJIbHBIX ONBITOB € My3BIPSMHU.

Mbouisnviit nyseipe 60xpye yeemra. B Tapenaky win Ha MOAHOC HAJIMBAKOT MBLUIBHOTO pacTBOpa
HACTOJIbKO, YTOObI AHO Tapesku ObUIO MOKPBITO CJIOEM B 2 — 3 MM; B CEPEIMHY KJIaAyT LBETOK MJH Ba-
304Ky M HaKpbIBAIOT CTEKJITHHOH BOPOHKOMH. 3aTeM, MEJICHHO MOJHUMAs BOPOHKY, AYIOT B €€ Y3KYHO
TpyOOUKy, — 00pa3yercsi MbIJIbHBIN My3bIPb; KOTAA e 3TOT My3bIPb JOCTUTHET AOCTATOYHBIX Pa3MepOB,
HAKJIOHSIIOT BOPOHKY, KaK MOKA3aHO Ha pHUC. 66, BLICBOOOKAAs U3-101 Hee ny3bipb. Torna uBeTok oka-
JKETCSl JIeXKALUM MO MPO3PadyHbIM MOJYKPYTJIbIM KOJIMAKOM W3 MbUIBHOW IUIEHKH, NepeiuBaroliei
BCEMHU LIBETAMH PaayrH.

BMmecTo 1BeTka MOJKHO B3STh CTATYITKy, YBEHYaB €€ TOJIOBY MBUIBHBIM MY3BIPEKOM (pHC. 60).
Iyist 3TOro HeOOXOAMMO TPEABAPUTENLHO KAMHYTh HA FOJIOBY CTATYITKHM HEMHOIO PacTBOpPa, a 3aTeM,
Koraa 0oJIbILOM MY3bIPb YK€ BBIAYT, MPOTKHYTH €r0 U BbIAYTh BHYTPU MEr0 MaTeHbKUA.

Heckonvko nyseipeit opye 6 opyee (puc. 66). I3 BOpoHKH, yrnoTpeOaeHHOM sk ONMMCAHHOTO OMbl-
Ta, BbIIYBAIOT, KaK U B TOM Clly4ae, OONbIIOH MBUIbHBIN My3bIpb. 3aT€M COBEPLUIEHHO TOTrPYKaOT CO-
JIOMHHKY B MBUIbHBIH PACTBOP TakK, 4TOOBI TOJILKO KOHYHK €€, KOTOPBI MPUIALTCS B35Th B POT, OCTAJICS

CYXHUM, U MPOCOBBIBAIOT €€ OCTOPOKHO UePe3 CTEHKY MEePBOro My3bIpst 10 LIEHTPA; MEAJICHHO BbITATHBAs
3aTeM COJIOMHUHKY OOpAaTHO, HE JOBOJS €€, ONHAKO 0 Kpas, BbIIYBalOT BTOPOH My3bIPb, 3aK/IOYEHHbIH
B [IEPBOM, B HEM — TPETHUH, YETBEPTHIM U T. 1.

I

Puc. 66. OnpITEI C MBUTBHBIMH MY3BbIPSIMU: TTy3BIPb Ha LIBETKE; My3bIPb BOKPYT Ba3bl, Psifl My3bIpei
APYT B APYTE; My3bIPb HA CTaTy3TKe BHYTPHU JPYroro my3bips.
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Hununop u3z meivnoit niaenxu (puc. 67) noay4vaercs MeKay ABYMs MPOBOJOYHBIMH KOJIbLIAMU.
J151si 3TOro Ha HUKHEE KOJIbLIO CMYCKaT OOBIKHOBEHHbIH 1apo0Opa3Hblii My3bIpb, 3aTEM CBEPXY K Iy-
3BIPIO MPHKJIAIBIBAIOT CMOYEHHOE BTOPOE KOJbIO M, MOAHUMAs €ro BBEpX, PaCTATHBAIOT My3bIPb, MOKa
OH He czienaercs WHIMHAPHUYeCKUM. JIF0OOMBITHO, YTO €CNIM BBl MOJHUMETE BEpXHEE KOJIbLIO Ha BBICOTY
GonbLIYI0, YeM JAJIMHA OKPY’KHOCTH KOJIbLIA, TO LIMJIHHAD B OQHOH NONOBUHE Cy3UTCs, B APYroil — pac-
LIMPHUTCS U 3aTE€M PACMAETCs Ha J1BA My 3bIPS.

IInenka MbIIBHOTO My3bIPsl BCE BPEeMsl HAXOAUTCA B HATS)KEHUH W JABHUT HA 3aKIFOYEHHbIH B HEH
BO3AYX, HallpaBUB BOPOHKY K TUIAMEHH CBEYH, Bbl MOJKeTe YOIUTBCS, YTO CHJIa TOHYANIIMX TUIEHOK He
TaK YK HUYTOXKHA; TJIaMsl 3aMETHO YKJIOHUTCS B CTOPOHY (puc. 68).

HHTepecHo HaOMOaTh 3a My3bIpeM, KOra OH U3 TEIJIOro MOMEIIEHHs MOMNaAaeT B XOJIOAHOe: OH
BUIMMO YMeHblLIaeTcs B o0beme 1, HaobOopOoT, pa3ayBaercs, Monajaas U3 XOJOAHOH KOMHATBI B TEILTYIO.
[TprunHa KpoeTcs, KOHEYHO, B CKaTHH U pacLIMPeHUH BO3AYXa, 3aK/IKYEHHOro BHYTpH Mny3bips. Ecnn,
HanpuMmep, Ha mopose B — 15° C obvem ny3bips 1000 xkyO. cM 1 OH ¢ MOpO3a Momnal B NOMEILIeHHE, TIe
temnepatypa +15° C, To OH J0/KeH yBenu4uThes B oObeme npumepro Ha 1000 * 30 * 1/273 = okono
110 ky6. cm.

Puc. 68. Bo3ayx BBITECHSIETCS CTEHKAMH MBUIBHOTO Iy3bIPSL.

Cneayer oTMeTUTh elie, 4TO OOBIYHBIE MPENCTABIEHUA O HEJOJNOBEYHOCTH MBUIBHBIX Iy3bIpeit
HE BIOJIHE MPABUJIbHBL MMPU HAAJIEkKaleM OOpalleH!H yAaeTCsi COXPAHUTh MbLIbHBII My3bIPb B MPO-
NOJKeHUe Lenbix aekaa. Aurnuiickuii pusuk Jlproap (npocnaBuBLIniiCs CBOMMU pabOTaMu MO CxKUkKe-
HHIO BO3/1yXa) XPaHUJ MbUIbHbIE My3bIPH B OCOObIX OYTBHUIKAX, XOPOLIO 3aLUIIEHHBIX OT MBLIH, BbIChI-
XaHUsS U COTPSACEHHs BO3AYyXa; MPH TAKUX YCJIOBUAX €My YAa/lOCh COXPAHATH HEKOTOPHIE My3bIPU MECSIL
u Gonee. JlopeHcy B AMepuke yaBajioch rofiaMi COXPAHATh MbLIbHBIE My3bIPH MO CTEKJSIHHBIM KOJI-
MaKoM.

Yt1o TOHbLLIE BCEro?

HemHorue, BEpOsITHO, 3HAIOT, YTO TUIEHKAa MBUIBHOTO My3bIpsl NMpPeAcTaBiser coOoi onHy U3 ca-
MBIX TOHKHX BeIlEH, Kakue NOCTYIHbI HEBOOPYKEHHOMY 3peHuto. OObluHBIE MPEIMEThl CPABHEHUS,
CIy’Kallle B HALeM SI3bIKE JUIsl BbIPAXKEHUs TOHKOCTH, YPe3BbIYaifHO IpyObl O CPABHEHUIO C MbLIbHOM
rieHkoM. “TOHKMHA, KaK BOJOC”, “TOHKMI, KaK ManmupocHass Oymara” — O3HA4aKT OTPOMHYIO TOJIIHHY
PAOM C TOJIIMHON CTEHKH MBUIBHOTO My3bIpsi, koTopas B S000 pa3 TOHbLIE BOJOCA U MANMUPOCHOI Oy-
maru. Ilpu ysemuuenuu B 200 pa3 4eg0BEUECKUNA BOJIOC UMEET TOJIIMHY OKOJIO CAHTUMETPA, Paspes xKe
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MbUIbHOI TJIEHKU a)kKe B TAKOM YBEJIHUEHHUH ellle HeAOCTyneH 3peHnto. Tpedyercs yBennyeHue eie B
200 pas, 4To0BI pa3pe3 CTEHKHU MbLIBHOIO IMy3bIPsi YCMATPUBAJICS B BUE TOHKOI JIMHUU, BOJIOC K€ MPU
TakoM yBenudeHnun (B 40000 pas!) Oyner umers cbie 2 M B TonmuHy. Puc. 69 naer HarnsnHoe npen-
cTaBjieHne 00 3THX COOTHOLIEHHUSIX.

Hume foyma!
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Puc. 69. Beepxy — UroJIbHOE YIIKO, Y€JIOBEUECKUIl BOJIOC, OalMiia U mayTHHHAS HUTh, YBEJIH-

yeHHble B 200 pa3. Buusy — Gaumniabl ¥ TONIMHA MBIIBHON IIEHKH, yBenudeHHblie B 40000 pas. 1
Mi0=0,0001 cm.

Cyxum u3 BOABI

[Tonoxure MOHeTy Ha OONBLIYIO MIOCKYIO TaPENKy, HaJeHTe CTONBKO BOJIbI, YUTOOBI OHA MOKPHLIA
MOHETY, H NPEIJIOKHUTE FOCTSIM B35ITh €€ MPSIMO PyKaMHU, HE 3aMOYHUB MaJIbLEB.

OTta, Ka3aaock Obl, HEBO3MO)KHAS 3a7a4a JOBOJIBHO MPOCTO PELIaeTCs C MOMOLIBKO CTaKkaHa U ro-
psweit Oymaxku. 3axrure OyMaxky, NOJOKUTE €€ ropsLleil BHYTPb CTakaHa U OBICTPO MOCTaBbTE CTa-
KaH Ha Tapenky OJaM3 MOHETBI, THOM BBepX. bymaskka moracHer, cTakaH HamoJHUTCS OeNbIM bIMOM, a
3aTeM 1oj HUM cama coboii codepetcs BCsi Boaa ¢ Tapenaku. MoHeTa e, KOHeYHO, OCTAHETCsl Ha MeCTe,
H 4Y€pPE3 MUHYTY, KOraa OHa O6COXH6‘T, Bbl CMOJKETE B3ATb €€, HC 3aMOYHB IaJIbLICB.

Kakasi cuna BorHasna BOAy B CTakaH M MOAAEPIKUBAET €€ Ha onpeneneHHoi BeicoTe? ATMocdep-
Hoe naBneHue. ['opsimas Oymakka Harpena B CTakaHe BO3/yX, AaBJI€HHE €ro OT 3TOro BO3pPOCHO, U
4acTh rasa Bbiluia Hapyky. Korga Oymaskka moracnia, BO3AyX CHOBA OCTBLI, HO MPU OXJIAKAEHUH ero
nasyienne ocnalenno U Moj CTakaH BOLJIA BOAA, BrOHsSeMasl Ty/a AaBIeHHEeM HapY KHOTO BO3AyXa.

BMmecTo OyMaskku MOKHO MOJIb30BaThCsl CIUYKAMH, BOTKHYTBIMU B MPOOOUHBIN KPYKOK, KaK Mo-
Ka3aHo Ha puc. 70.

Puc. 70. Kak cobpaTe BCIO Bey Ha Tapesike MO CTaKaH, OMPOKUHYThIH BBEPX AHOM.

BecbMa HepenKo MPUXOAUTCS CNBIIATh U JaXe YUTaTh HEBEPHOE 00BICHEHHE 3TOr0 CTApUHHOIO
onbiTa [[IepBoe ero omucaHue U NMpaBUIbHOE O0BACHEHHE HAXOauUM y ApeBHero ¢usuxka Punona Bu-
3aHTHUICKOrO, JKMBLIEro Okojo I Beka 10 Hauiell 3pbl]. A UMEHHO, FOBOPAT, YTO MPH 3TOM “Cropaer
KUCJIOPOA” M MOTOMY KOJMYECTBO ras3a Ioj cTakaHoMm ymeHbiuaercs. Takoe oOwsicHeHue rpydo ouiu-
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6ouHo. I'TaBHAs MPUYMHA TOJBKO B HACPEGAHIY BO3AyXa, & BOBCE HE B MOTJIOMEHUH YaCTH KHUCIOPOIa
ropsitieit OyMaXkoi. DTO clenyer, BO-IEPBBIX, U3 TOTO, YTO MOXKHO OOOHWTHCH U Oe3 ropsimeii Oymaxk-
KH, a TIPOCTO HArpeThb CTAaKaH, CIOJOCHYB €ro KHUIIITKOM. BO-BTOpBIX, €cim BMECTO OyMaKKU B3STh
CMOYEHHYIO CIIMPTOM BaTy, KOTOpas TOPUT JOJIbLIE U CUJIbHEE HarpeBaeT BO3AyX, TO BOJa MOJHUMAET-
Csl YyTh HE JIO MOJIOBHHBI CTAKaHA, MEKAY TEM H3BECTHO, YTO KHCIOPOZ COCTAaBIIIET TOJNBKO 1/5 BCero
obpema BO3ayxa. HakoHel] HY’)KHO MMeTh B BHUAY, YTO BMECTO “‘CrOpeBIIEro’ KHCIOpoma obpasyercs
YIJIEKUCIIBIN a3 U BOASHOM Map; NEPBI, PaBaa, pacTBOPSIETCS B BOJE, HO Map OCTAETCs], 3aHUMasi OT-
4acTHU MECTO KHCIOpO/a.

Kak mbI nbem?

Heyxenu u Hajg 3TUM MOXHO 3anymartbesi? KoneunHo. Mbl mpucTaBisieM CTakaH WM JIOXKKY C
JKUJKOCTBIO KO PTY U “BTArHBaeM” B cedsi MX conmepkumoe. Bot 3To-To mpocToe “BraruBanue” KHIKO-
CTH, K KOTOPOMY MBI TaK IPUBBIKJIM, U HAO OOBsICHUTE. [loueMy, B caMoM fene, JKUIKOCTb yCTPEeMIIsI-
eTcst kK HaMm B poT? Uto ee yBnekaer? IlpuunHa TakoBa: NMpu NMUTbE MBI PACLIUPsIEM I'PYIHYIO KIETKY U
TEM pa3pe’kaeM BO3AYX BO PTY; HOO OasIeHUeM HAPYICHO20 6030yXa XKUAKOCTb YCTPEMISIETCS B TO
NPOCTPAHCTBO, A€ NABJICHUE MEHBINE, U TAKUM 00pa3oM MPOHHUKAET B HAI POT. 37€Ch MPOUCXOINUT TO
e CaMOoe, YTO MPOU30LLIO OBl € XKUIAKOCTBIO B COOOIIAIOLINXCS COCyNax, €cyii Obl HaJ OMHUM M3 3TUX
COCYZIOB MBI CTQJIM Pa3pexkaThb BO3AYX: MOJ JAaBJIEHHUEM aTMOC(Epbl JKUAKOCTb B 3TOM COCYA€ IOIHS-
nack Ob1. HaoOopot, 3axBaTHB rybaMu ropibIiKo OyThUTKH, BBl HHKAKUMH YCUJIMSIMH HE “BTSHETE W3
Hee BOJy B POT, TaK Kak JaBjieHHe BO3/lyXa BO PTY U HaJ BOAON OIMHAKOBO.

Hrak, cTporo roBopsi, Mbl IIb€M HE TOJBKO PTOM, HO U JIe2KUMU; BEllb pacCIIUPEeHHEe JIETKUX — MpU-
YHHA TOTO, YTO KUAKOCTb YCTPEMIIIETCS B HAIll POT.

YaydmeHHasi BOpOHKA

Komy ciydanoce HamMBaTh 4epe3 BOPOHKY JKUAKOCTh B OyTBUIKY, TOT 3HAET, UTO HY>KHO BPEMsI OT
BPEMEHH BOPOHKY NPUIOJHUMATh, UHAYE JKUAKOCTb M3 Hee HE BbUIMBaeTCS. Bo3ayx B OyThuIKe, He
HaxoJs BbIXOJd, YAEPKMBAET CBOUM J[AaBJICHHEM KHIKOCTb B BOpOHKe. IIpaBma, HEMHOro *XUAKOCTH
CTeYeT BHHU3, TaK YTO BO3AYX B OyTBUIKE YyTh COXKMETCS NaBJICHHUEM >KMAKOCTH. HO cTecHEeHHbIH B
YMEHBIIEHHOM 00BbeMe BO3AyX OyAeT UMEThb YBEJIMYEHHYIO YIPYroCTh, JOCTATOUHYIO, YTOOBI YPaBHO-
BECUTb CBOMM JaBJIEHUEM BEC JKUAKOCTU B BOpPOHKE. IIOHATHO, 4TO, mpUNOgHMUMAsl BOPOHKY, MbI OT-
KPBIBAa€M CXKaTOMY BO3[1yXY BBIXOJ HAPYKy, M TOI/A JKUJKOCTh BHOBb HAUMHAET JINTHCA.

ITosToMy BecbMa MPAKTHYHO yCTPAMBAaTh BOPOHKHU TaK, YTOOBI Cy’KEHHAs 4acThb UX MMeEJa Mpo-
IOJbHBIE TPeOHN Ha HAPYKHOH MOBEPXHOCTH, TPeOHM, MEINAOIINe BOPOHKE BIUIOTHYIO MPHCTaBaTh K
TOPJIBILIKY .

TonHa nepeBa M TOHHA Keqe3a

OO1en3BecTeH LIYTOYHBINA BOMPOC: YTO TsUKENiee — TOHHA AepeBa ik TOHHA jkese3a? He mony-
MaBIIIH, O6bIKHOBeHHO OTBCYAIOT, YUTO TOHHA JKEJIE3a TAXKECJIEC, BbI3bIBas I[py}KHbeI CMEX OKPYKAroIuX.

IlyTHHKY, BEPOSITHO, €llle IPOMYE PACCMEIOTCS, €CIM UM OTBETAT, YTO TOHHA JEPeBa TsIKEIee,
4YeM TOHHA kene3a. Takoe yTBepKIAeHHe KaXKeTCsl YK HHU C 4eM He COOOpa3HbIM, — U OTHAKO, CTPOTO T0-
BOpS1, 3TO OTBET BEPHBbIIi!

I[eno B TOM, 4YTO 3aKOH ApXI/IMeHa NMPUMEHUM HE TOJBKO K )XKUAKOCTAM, HO U K ra3dam. Kamoe TEC-
JI0 B BO3JyXe “TepsieT” M3 CBOETO BECA CTOJIbKO, CKOJIBKO BECUT BBITECHEHHBIH TEJIOM 00BEM BO3AyXa.

JlepeBo u KeJe30 TOXkKe, KOHEYHO, TePsIFoT B BO3AyXe 4acTb CBOEro Beca. UToObI MONy4YHTh HC-
THUHHBIE UX BECa, HY)KHO MOTEpro npubaButh. CreaoBaTeNlbHO, HCTUHHBIN BEC epeBa B HAILEM CITy4dae
paBeH 1 TOHHe + Bec Bo3ayxa B o0beMe JAepeBa; UCTUHHBII BeC Kejle3a paBeH | TOHHE + BeCc BO3Ayxa B
o0BeMe xenesa.

Ho ToHHa nepesa 3aHuMaeT ropas3no Oosbiuii 00beM, HeIKeN TOHHA kejie3a (pa3 B 15), mosTomy
UCTHUHHBIA BEC TOHHBI ACpeBa bonve WCTUHHOI'O Beca TOHHBI JkeJesa)l Bpra)KaﬂCb TOYHEEC, MbI JOJIK-
HbI 6bIJ'II/I 6bI CKa3aTh, UCTUHHBIA BEC TOTO ACPECBA, KOTOPOEC B BO3AYXEC BCCUT TOHHY, 6OJ'IbLHe UCTUHHO-
0 Beca TOroO Jkeyie3a, KOTOPOe BECHT B BO3yX€ TAKXKe OJHY TOHHY.

Tak kax TOHHa »kene3a 3aHuMaeT odbeM B 1/8 ky0. M, a TOHHA nepeBa — OKOJIO 2 KyO. M, TO pas-
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HOCTb B BECE BBITECHSIEMOIr0 MMM BO3/yXa JOJI’KHA COCTABJISATh OKOJIO 2,5 Kr. BOT HaCKO/IbKO TOHHA f1€e-
peBa B I€MCTBUTEJIbHOCTH TSJKENee TOHHbI JKejie3a!

Yen0BeK, KOTOPbIi HHYET0 HE BECHJT

BbITh JIErkiuM He TOJIbKO KaK MyLIMHKA, HO U CTaTh jerde Bo3ayxa [[lyumnnka, Bonpeku pacrnpo-
CTPAHEHHOMY MHEHHIO, HE TOJIbKO He Jierde BO3[yXa, HO B COTHH pa3 Tsukesee ero. [laput ke oHa B
BO3AYX€ NHULIb MOTOMY, 4TO obnanaer BecbMa OONBIIOH NMOBEPXHOCTHIO, TAK YTO COTIPOTHBJICHUE BO3-
JyXa ee IBMKEHHIO BEJIMKO 10 CPAaBHEHMIO C €€ BeCOM), 4ToObl, 30aBHBIUMCH OT AOKYYHBIX OKOB Tsi-
’KeCTH, CBOOOMHO MOAHATHCS BBICOKO HAJA 3eMJIeH, Kya yrogHO, — BOT MeuTa, KOTOpas ¢ AeTCTBA Ka-
JKEeTCsi MHOrMM 3amMaH4uuBOiH. [Ipu 3TOM OOBIKHOBEHHO 3a0BIBAIOT 00 OAHOM — YTO JIKOAH MOTYT
cBOOOIHO JBHUraThCs Ha 3emiie TOJBKO MOTOMY, YTO OHM msdicenee 6030yxd. B CyIHOCTH, “Mbl )KHBEM
Ha JTHe BO3JyLUHOTO OKeaHa”, — Kak nposo3srnacui Topuyesu, u ecyn Obl moueMy-aubo Mbl Cenanuch
BAPYT B THICAYY pa3 jierdye — CTajiu Obl jierde BO3Ayxa, — TO HEeH30eKHO JOMKHbBI Oblii Obl BCIUIBITH K
MOBEPXHOCTH 3TOr0 BO3AYIIHONO okeaHa. C HaAMM CIY4YHJIOCH Obl TO YK€, 4YTO MPOHM3OLLIO C MYyIIKHH-
CKUM rycapoM: “Bcro CKIISIHKY BBINUIT, BEPb HE BEPb — HO KBEPXY BIPYT B3BUJICA 1 MyXoM™ . Mbl MOAHs-
nuch Obl BBEPX Ha LIENblE KHJIOMETPBI, MOKA He AOCTHIIM Obl 00NaCcTH, I/l MUIOTHOCTb Pa3peKEHHOro
BO3/lyXa paBHA TJIOTHOCTU HaLIero Teja. MeuTbl 0 CBOOOAHOM BUTAHHMI HAJ ropaMu U JAOJHHAMH pac-
ChIMAJKCH Obl MPAaXOM, TaK KakK, OCBOOOAMBIINCh OT OKOB TSKECTH, Mbl CAENATUCH Obl MJIEHHUKAMU
IpYroi CHIbl — aTMOC(ePHBIX TEYEHHIL.

Puc. 71. A 3nech, crapuna! — ckasan [aikpadr.

[Tucarens Yamic uzbpan Takoe HEOOBIKHOBEHHOE IMOJIOXKEHHE CIOKETOM AJIi OJHOTO M3 CBOHX
Hay4HO-(haHTAaCTHUECKHX PaccKa3oB. Uepecuyp MOMHBINA YENOBEK kejayl BO 4TO Obl TO HH cTano usba-
BUTBLCSL OT CBOEH MOJHOTHI, A y paccka3zyuka OyATo Obl Kak pa3 UMeJICs 4yA0AEHCTBEHHbBIH PeLenT, KO-
TOpbI 003821 CIOCOOHOCTHIO M30aBSATh TYYHBIX JIFOJIEH OT MX Ype3MepHOro Beca. TOJCTSK BbIMPO-
CHJl Y HEro pelenT, MPUHSAI JIEKapCTBO, — U BOT KAaKOrO POAa HEOXKMUAAHHBIE CIOPNPU3bI MOPa3HIN
pacckasumka, KOrjaa, Mpujs HaBeCTUTh CBOETO 3HAKOMIIA, OH MOCTy4al y ero ABepeit:

“JlBepb N0OJIr0 He OTKpbIBajack. S cibliiai, Kak noBepHyJjcs Kirod, 3atem rosoc Taiikpadra (tak
3BaJIM TOJICTSIKA) MTPOU3HEC:

— Boiinure.

S noBepHyJI pyuKy U OTKpbUI ABepb. EcrecTBeHHO, A oxkunan ysuaers [alikpadra.

U 3Haere nu, — ero He Obl10! KaOuner Obin B Oecriopsiake: Tapenku u OJI0aa CTOSUIA MEXKAY KHH-
raMu U MUCbMEHHbIMH TIPUHAIJIEIKHOCTSIMH, HECKOJIBKO CTYJIbeB ObUTO OMpOKuHYTO, HO IlaitkpadTa He
ObL10. ..

— 51 3nech, crapuna! 3akpoliTe aBepb, — cka3an oH. M Toraa st Hawen ero. OH HaXOAMJICS Y CaMO-
ro KapHM3a, B YIJ1y Y ABEPH, TOYHO KTO-HUOYb MPUKJIEHIT ero K noTosky. JIuuo y Hero Obi10 cepantoe
U BBIPAJKAJIO CTPaX.

— Ecnu yro-uubyap nonactes, To Bbl, [lalikpadT, ynanere u cnomaere cede 1mero, — ckasal s.

— 51 pan 6611 OB1 3TOMY, — 3aMETHIT OH.

— Yenopeky BalIMX JI€T U BALIEr0 BeCa MPeNaBaThCs TaKON rUMHAcTUKE... OQHAKO, KaK Bbl TaM,
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4epT BO3bMHU, I€P>KUTECH? — CIIPOCHUI 5.

U Bapyr s yBuzen, 4TO OH BOBCE HE JEPKUTCH, a MJIaBaeT TaM HaBepXy, KaK HaAyThbli ra3oM Iy-
3BIPb.

OH caenan ycunue, 4TOOBI OTOPBATHCS OT TOTOJIKA U CIIOJI3TH BJOJb CTEHBI KO MHe. OH yXBaTHII-
Cs 32 paMKy IpaBIOpbl, OHA MOJajlach, U OH CHOBA MOJeTelN K NOToJKY. OH XJIONHYJICS O MOTOJOK, U TO-
rJa s Jorajfajcs, Mo4YeMy BBINAIOIIHMECs YacTH M YIJIbI €ro Tella 3amadkaHsl MenoM. OH cHoBa, ¢ 00Jb-
IO OCTOPOKHOCTBIO, TONMPOOOBA CIIYCTHTHCS MPU TTOMOLITH KAMUHA.

— DTO JNIEKapCTBO, — 3aMBIXTEN OH, — OBLIO CIMIIKOM AeicTBuTeNbHO. IloTeps Beca moutn abco-
JIFOTHAsI.

TyT 51 BCe nMOHsL

— IMaikpadt! — ckazan 1. — Benb Bam HY)XKHO OBUIO JICYEHUE OT HONHONILI, & BBl BCETNIa HA3BIBAN
5TO BecoM. .. Jla mocToliTe ke, sl BaM MOMOTY, — CKa3aJl s, B35B HECYAaCTHOTO 32 PYKH U Jiepras BHU3.

OH 3aruisacai mo KOMHATe, CTapasich TBEPAO BCTaTh rae-HuOyab. KypbesHoe 3penuine! 310 6bU10
OY€Hb MTOXO0’KE Ha TO, KaK €CIIM OBl 51 B BETPEHBII IeHb CTapajcs yaepKaTb mapyc.

— Ctomn 3ToT, — cKa3an HecuacTHbIH [lalikpadT, HI3HEMOTaBUINI OT IUISICKH, — OYEHb IPOUYEH H Tsi-
xen. Ecnin Obl BaM yanock 3aCyHyTh MEHS IO HETO. . .

S 7o coenan. Ho u 3acyHyThIN OA NUCBbMEHHBIN CTOJI, OH IIATAJICS TaM, KaK MPUBS3aHHBIA BO3-
OyUTHBINA [Iap, HU MUHYTHI HE OCTaBasICh B TIOKOE.

— OJlHO UL OYEBUAHO, — CKa3all 5, — UMEHHO TO, Yero Bbl He JOJIKHEI AenaTh. Eciu Bl B3gyMa-
eTe BbIOpaThCsi, HAaPUMeEp, U3 A0Ma, TO OyeTe IMOAHUMATHCS BCE BBILIE U BBILIE. . .

S mogan MbICTb, YTO CIENYET MPHUCIIOCOOUTHCS K CBOEMY HOBOMY IOJIOKEHUIO. S| HAMEKHYJI, YTO
€My HETpYAHO OyeT HayunuThCsl XOMUTH IO MOTOJIKY HA PyKax.

— 5] He MOry cnaTh, — MOKAaJOBAJICA OH.

A ykazan eMy, 4TO BIOJHE BO3MOYKHO MPUKPETUTh K KPOBATHOH CETKE MATKHI TIOQSK, TPUBA3ATH
K HEMY BCE HI)KHHE IPEIMEThI TECbMaMH H 3aCTETUBATh HAa OOKY ONESJIO M IMTPOCTHIHIO. ,

Emy BO31BHIIIM B KOMHATE JIECTHHILY, U BCE KyIIaHbsl CTABUJINCH Ha OMOMMOTEeuHbIN 1mKad. Mbl
HaIajy TaKke Ha OCTPOYMHYIO BBIAYMKY, Onaromapst koropoii Ilaiikpadt Mor cryCTUTBCSI Ha TMOJ, KO-
r7a JKejajl. OHa MPOCTO 3aKJIIoYanach B TOM, 4TO “bpuTtaHckas sHUMKIonenus Obla MOMEIeHa Ha
BEPXHIOKO MOJIKY OTKpPBITOro mkada. ToJcTak cefiuac ke BBITAIIIII Mapy TOMOB U, JIep’Ka UX B PyKax,
CIICTHUJICSI Ha MOJI.

A nposen B ero kBapTupe Henbix asa aHs1. C OypaBUNKOM U MOJIOTKOM B PyKax sl COOPYIMII 371€Ch
BCEBO3MOYKHbBIE OCTPOYMHBIE MPUCTIOCOOJICHUS A1 HErO: MPOBEI MPOBOJIOKY, YTOOBI OH MOT TOCTATh
3BOHKH, U T. 1.

A cunen BO3ne KaMHHA, a OH BHCEN B CBOEM JIOOUMOM yTIly, Y KapHU3a, TpUOUBast TyperKuii Ko-
BEp K MOTOJIKY, KOTIa MHE B I'OJIOBY IIPUIILLIA MBICIIb!

— 09, Maiikpadt! — BocKINKHY 5. — Bee 310 coBepiuenHo m3mmHe! CBUHIIOBAS MOIKIAIKA O]
onexnol, u aeno caenano! IaiikpadT 94yTh HE pacIIakancs OT PagOCTH.

— Kynure. — ckasan s1, — 1MCTOBOrO CBUHIA U HAalllelTe ero noj csoe miarbe. Hocure canoru co
CBHHIIOBBIMH IMOJIOIIBAMH, E€PKUTE B PyKaxX YEMOJAH M3 LEIbHOTO CBHHIA, U TOTOBO neno! Brl He Oy-
JieTe yKe TOrAa TUIEHHUKOM 3/1eCh, MOXKeTe M0eXaTh 3a MPaHully, MOXeTe IMyTellecTBoBaTh. Bam HUKO-
raa He npuaercst 00sAThCS KOpaOJEKPYIIEHUs!: CTOUT BaM TOJILKO COpPOCUTB ¢ ce0si HEKOTOpbIE 4acTh
OZIeKIBI UK BCIO €€, U Bbl BCET/Ia CMOKETE TOJIETETh 110 BO3AYXY .

Bce sT0 mpencraBisieTcss ¢ mepBOro B3IUISAA BIOJHE COTJIACHBIM C 3akOoHaMu (pu3uku. Hempss,
OITHAKO, OCTAaBUTh 0Oe3 BO3paKeHUN WHBIX MOApOoOHOCTEH pacckaza. Hambonee cepbesHoe BO3pakeHUE
TO, YTO, YTPATHUB BEC CBOETO TEJIA, TOJCTSAK BCE K€ HE TMOAHSIICS OBl K IOTOJKY !

B camom nene, mo 3akony Apxumena [lafikpadTt gomkeH Obut Obl “BCIUIBITE” K MOTOJIKY B TOM
ciy4ae, eciy Obl BEC €ro IUIAThS, CO BCEM COAEPKUMBIM €ro KapMaHOB, ObIJT MEHBLIIE BeCa BO3/1yXa, BbI-
TECHSIEMOT'O TYYHBIM €ro TeJoM. UeMy paBeH BeC BO3AyXa B 00ObeMe HeJOBEYECKOrO Teja, HETPYIHO
BBIYUCIIUTD, €CJIH BCTIOMHUTbB, YTO BEC HAILErO TeJia IMOYTH PaBEH BECY TAKOro ke o0beMa BOIBL. MBI
BECUM KuJiorpaMmoB 60, Boa B paBHOM 00beMe — OKOJIO TOT'O K€, a BO3AYX OOBIMHOU MIOTHOCTH B 770
pa3 jerde BOIBI, 3HAUUT, B 00beMe, paBHOM 00beMy Hawlero Tena, Bo3ayx Becut 80 r. Kak Hu rpys3eH
obL1 Muctep [latikpadT, oH enBa nu Becus Oosbine 100 Kr U, ClienoBaTENBHO, HE MOT BBITECHUTH OOJTb-
me 130 r. Heyxxenu sxe koctioMm, 00yBb, OyMa)XHUK U Bce mpouee, 4to Obu10 Ha Ilaiikpadte, Becuno He
oospie 130 r? KoneuHo, Gosbiie. A eCiIu Tak, TO TOJCTSIK JOJIKEH ObUT OCTaBaThCs HA MOy KOMHATHI,
npas/ia, B JOBOJbHO HEYCTOHYMBOM IOJIOKEHUH, HO BCE )K€ HE BCIUIBIBATH K MOTOJKY “Kak NMpHUBS3aH-
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Helli Bo3ayuwHel wap”’. Tonbko pa3mesmmch noHara, IlaiikpadT pomker Obul Obl AeHCTBUTENBHO
BCILIBITH K MOTONKY. B omexe sxe o nomkeH Obut Obl yronoOUThCs 4eTOBEKY, MOABI3aHHOMY K IIapy-
NpBIryHY; HEOONBILIOE YCHUIIME MYCKYJIOB, JIETKUH NMPbDKOK YHOCHJ Obl €r0 BBICOKO HaJl 3eMJIei, OTKyAa
OH B 0€3BETPEHHYIO MOroAy MiaBHO onyckaincs Obl obpatHo [[ToapobHo o wapax-npeiryHax cm. ri. IV
Moeii “3aHUMAaTCIIBHOU MEXaHUKH .

“Beunbie” yachl

B 3TOil KHHre MBI PacCMOTpPENH YK€ HECKOJIbKO MHHMBIX “BEUHBIX ABHrarTesneil’ M BbIACHWIH
Oe3HasexkHOCTh MONBITOK UX uzobpectu. Teneps nmobecenyem o “mapoBom” ABHrartene, T. €. O TAKOM
JBUTaTeNe, KOTOPKIH criocobeH paboTaTh HEOMpeneseHHO A0ro 0e3 BeAKHX 3a00T ¢ Halluei CTOPOHBI,
TaK KaK yeprnaeTr HY)KHYI €My SHEeprHIO M3 HeHCTOLIMMBIX €€ 3aracoB B OKpy:karoiuei cpene. Bee ko-
HEUYHO, BUAENH OapoMeTp — PTYTHBIA MM MeTajuinyeckuii. B mepom Gapomerpe BeplinHA PTYTHOrO
cronduka MOCTOSHHO TO TMOAHMMAETCS, TO OMYyCKaeTcs, B 3aBUCHMOCTH OT TepeMeH aTrmocdepHOro
JABJICHHSI, B METAJJIHYECKOM — OT TOH JK€ MPHYMHBI MOCTOSHHO Konebnercs crpenka. B XVIII Beke
OJIMH M300peTaTenb UCMONb30BAN 3TH ABMKEHUA OapoMeTpa s 3aBO/la HaCOBOIO MEXaHM3Ma U TaKUM
00pa3oM MOCTPOMIT Yackl, KOTOPBIE caMu cOOOH 3aBOAUIHMCE U LITH O€30CTaHOBOUHO, He TpeOys HHKa-
KOro 3aBoja. M3BeCTHbII aHMHIICKUIT MEXaHHK U acTPOHOM DepriocCoH BHAST 3TO HHTEPECHOe H300-
peTeHue u oTo3Bajcs o HeM (B 1774 r.) Tak:

“S1 ocMOTpen BBILIEONHUCAHHBLIE Yachl, KOTOPBIE MPHBOIATCSA B HEINPEPLIBHOE ABUIKEHHE MOIb-
€MOM M OIyCKaHHeM PTYTH B CBOEOOpPA3HO yCTPOEHHOM 0apoMeTpe; HET OCHOBAHUS JyMaTb, YTOOBI
OHHU KOraa-indo OCTAHOBWJIMCh, TaK KaK HAKOIUIIFOLIAsCS B HUX JBUraTesibHas cuja Obuia Obl qocTa-
TOYHA [JIs1 TIOAAEePIKaHuUsl 4aCOB B XOAY Ha LieJiblii O [ake MOCje MOJHOrO yCTpaHeHus Oapomerpa.
JlomkeH cka3aTh CO BCEH OTKPOBEHHOCTBIO, YTO, KaK MOKA3bIBAET AECTAIbHOE 3HAKOMCTBO C 3TMMH Ya-
CaMH, OHH SIBJISTFOTCSI CAMBIM OCTPOYMHBIM MEXaHH3MOM, KaKoi MHe KOorjaa-nudo clydanoch BUAETh, — U
M0 Hee, U MO BbIMOIHEHUI .

K coxaneHuro, 4acbl 3TH He COXPAHUJIMCH [0 HALLEro BPEMEHU — OHM ObLIM MOXHUIIEHbI, 1 MECTO-
HaxOKIeHHEe UX Heu3BeCcTHO. OCTanuch, BIpoYeM, YEPTEKH UX KOHCTPYKLIMH, BHITIOJHEHHBIE YIIOMSHY-
TBIM ACTPOHOMOM, TaK YTO €CTh BOSMOKHOCTb MX BOCCTAHOBHTb.

(EIEES=TSN
Puc. 72. Yerpoiictso naposoro asurarens XVIII .
B coctaB MexaHM3Ma 3THX 4aCOB BXOOHUT PTYTHBIH OapoMeTp KpymHBIX pa3MepoB. B crexnsHHON
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ypHe, MOABELIEHHON B paMe, U B ONMPOKUHYTOI HAJA HEH ropJblliKOM BHU3 O0NbLIOH KONOE 3aK/rouaeT-
cst okosto 150 kr pryt. Oba cocyna yKperieHbl MOABUKHO OJUH OTHOCHTEIbHO APYroro; MCKYCHOMH
CHCTEMOI pbIYaroB AOCTHIaeTCs TO, YTO NMPU YBEIUYEHHH aTMOC(EPHOro AaBjIeHHs Koada Onyckaercs
Y YypHa MOJHUMAETCs, NIPU YMEHbLIEHUM Ke AaBieHus — HaobopoT. O0a ABMKEHHs 3aCTaBSIOT Bpa-
martbesa Hebonpioe 3yb4aroe koneco Bceraa B 0IHY cTopoHy. Koneco HeNmoaBMXHO TOJBKO MPH MOJI-
HOM HEM3MEHHOCTH aTMOC(hEPHOro AaBMEHUs, HO BO BpeMs May3 MEXaHHW3M 4acOB ABIKETCS MPEexXIe
HAKOMJICHHOM 3Heprueii naaeHus: rupb. Henerko ycTrpouth Tak, 4ToObl THPU OJHOBPEMEHHO MOAHUMA-
JIMCh BBEPX M JBUTaJM CBOUM NajeHHeM MexaHu3M. OIHAKO CTapHHHbIE YACOBLIMKHN ObUIH AOCTATOYHO
n3obperarenbHbl, 4TOOB! CIIPABUTHCA C 3TOH 3anavei. Okasanoch gaxe, yTo 3Heprust KojedaHuil aTMo-
chepHOro AaBIeHHUsI 3aMETHO MpPeBbILIaNa NOTPEOHOCTD, T. €. THPH MOAHUMATKCH OBICTPEe, YeM OIyC-
KaJIMCh; TIOHAZ00MIIOCH MO3TOMY 0C000€ MPUCTIOCODIEHHE AJIsi MEPHOANYECKOrO BBIKIIOYEHUs Maaako-
LIUX TUPb, KOTAA OHY JIOCTHTaJIM BbICIIEH TOYKH.

Jlerko BuzeTh BasKHOE MPUHLMIHAIBHOE OTJIMYHE ITOTO W MOACOHBIX €My “NapOoBbIX~ JBUTraTeNneh
OT “Be4HbIX JBHUrareneil. B napoBbIX ABUrarensix SHEPrus HeE CO3[aeTcs U3 HUYero, Kak MedTaiu
yCTPOUTH M300peTaTeNd BEYHOrO [BUIraTeIsl; OHA YepriaeTcs U3BHE, B HAIEM Cilyyae — U3 OKpYIKaro-
e arMocdepsl, Te OHa HaKOIJISeTCsl COJTHEUHbIMU JTydaMu. [IpakTiuuecku naposble ABUraTenn ObUIn
OBl CTONDb K€ BBIFOJHBI, KAK M HACTOSLIHE “Be4Hble NBUraTeNH, eCii Obl KOHCTPYKLHUsA uX Obula He
CJIMIIKOM JI0pOra no CPaBHEHHIO C JOCTABJsIEMOM UMHU 3Hepruei (kak B OOMbIIMHCTBE Cly4aeB u ObiBa-
er).

HewmHOro nanee mMbl MO3HAKOMUMCSI ¢ APYTHMH TUIIAMH 1apOBOTO JABHUTrAaTENsi U MOKaKEM Ha TIPH-
Mepe, MovYeMy MPOMBIIIJIEHHOE MCMONb30BaHHE MOA0OHBIX MEXaHH3MOB OKa3bIBAeTCs, KakK MpPaBHIIO,
COBEPILIEHHO HEBbITOHbIM.
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I'naBa mecras. TEIIVIOBBIE ABJIEHUA

Koraa Oxkradpbckas kejie3Hasi A0pora AJHHHee — JIeTOM HJIH 3UMOi?

Ha sonpoc: “Kakoit niaunbl Okta0pbekast jxene3Has nopora?” — KTO-TO OTBETHIL:

— llecTbcOT COPOK KHUIOMETPOB B CpPEIHEM; JIETOM METPOB Ha TPUCTA JJIMHHEE, YeM 3UMOI.

HeosxunaHHbIi OTBET 3TOT HE TaK HEJIET, KaK MOXKET NMoKas3aTbcs. Ecnu AnuHoi skene3Hoi 1opo-
I'M Ha3bIBaTh JIMHY CHAOUHO20 PEIILCOBOTO MyTH, TO OH U B CAMOM JIeJie TOJDKEH ObITh JIETOM JJIHHHEE,
yemM 3umoii. He 3a0yzaem, 4To OT HarpeBaHHUs penbChl YIJIHHIAIOTCS — Ha Kakabli rpagyc Llenscus Gonee
yeM Ha oaHy 100000-r0 cBoeil anuHbl. B 3HOHHbBIC IETHHE OHU TEMIIEPATypa PesibCa MOXKET NOXOIHTH
10 30 — 40° u BbIlIE, HHOTLA PEJIbC HATPEBAETCS COJHLIEM TaK CHJIbHO, 4TO OOKHraeT pyky. B 3umuue
MOPO3bI PENbChl OXJAKAAIOTCA A0 — 25° 1 Huke. Ecam ocTaHOBUTLCS HA pasHULE B 55° Mexay neTHeil
Y 3UMHEeN TeMnepaTypoii, TO, yMHOKUB 001y 1iuuHy nyta 640 km Ha 0,00001 u Ha 55, monyuum oko-
10 1/3 xm. BBIXOOUT, 4TO ¥ B CAMOM JeNie PeNbCOBBIN MyTh MekAy MockBo#M u JIeHMHIpaaoM JIeTOM Ha
TPeTb KWJIOMETPA, T. €. IPUMEPHO METPOB Ha TPUCTA, JJIMHHEE, HEXKEJIU 3UMOIL.

H3meHseTcs 311eCb, KOHEYHO, He JUTMHA JIOPOTH, a TOJIBKO CyMMa JUIMH BCEX PebCOB. DTO HE OJI-
HO M TO K€, NOTOMY YTO PENbChl JKEJIE3HOAOPOKHOIO MyTH HE NPHUMBIKAIOT APYr K APYTY BILUIOTHYIO:
MEXy UX CThIKAMU OCTaBISFOTCS HEOOMbIINE NPOMEKYTKH — 3amac Ajsi CBOOOAHOrO YATNHEHUS Pellb-
COB TPU HArpeBAHUHU [3a30p 3TOT, NPU JJIMHE PEIbCOB 8 M, A0JKeH uMeTh npu 0° pasmep 6 mm. s
MOJIHOTO 3aKPbITHS TaKOTO 3a30pa HY)KHO MOBHIIEHHE TeMnepaTtypsl penbca 1o 65 °C. Ilpu yknaake
mpameaiinsix PenbCoB HENb3sl, MO TEeXHUYECKHM YCIOBUSAM, OCTaBIATh 3a30pOB. D10 0ObIYHO HE BbI3bI-
BaeT MCKPUBJIEHHs PEIbCOB, TAK KaK BCIEACTBHE MOrPYKEHUsI MX B MOYBY TeMIEpaTypHbie KonebaHus
HE TaK BEJIUKH, 1a U CaMblil CrOCO0 CKPEIJIeHUs] PeibCOB MPEMsITCTBYET OOKOBOMY MX HCKPUBJICHHIO.
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OpnHaxo B O4Y€Hb CHJIbHbBIN 3HON TpaMBalHbIE PEIbChI BCE XK€ HCKPUBIIAIOTCSA, KaK HAIJISIAHO TIOKAa3bIBAET
npusiaraembiii puc. 73, ucrnonHeHHsli ¢ Gororpaduu.]. Hamre BulducieHHe NMOKa3bIBaeT, 4TO CyMMa
JUTHH BCEX PENbCOB YBENUYHBAETCA 3a cueT o01eli ATHHBI OTHX MyCThIX TPOMEKYTKOB, o01lee yaIuHe-
HHE B JIETHHE 3HOMNHBIE AHU nocturaer 300 M Mo CpaBHEHMIO C BEIMYMHOI €€ B CUJIbHbII MOpo3. UTak,
acenesnas 9actb OKTAOPLCKON JOPOrH AeHCTBUTENBHO NeToM Ha 300 M 1JIMHHEE, HEKEIH 3UMON.

Puc. 73. U3rubanue TpamMBaiiHbIX PEIbCOB BCIEACTBHE CHIIBHOIO HATPEBAHUS.

To ke cinydaercss HHOT/AA M € PellbCaMU JKeJIe3HONOPOKHOrO nyTu. JIeno B TOM, YTO Ha YKJIOHAaX
MOJBMIKHOM COCTAB MOe3/1a MPH JABHKEHUH YBJIEKAET PeJibChl 3a CO00it (MHOI pa3 Jaske BMECTe CO Lura-
JaMu), B UTOre Ha TAKUX y4acTKax MyTH 3a30pbl HEPEIKO MCUE3A0T, U PElibChl MPHUIIErat0T APYT K APY-
I'y KOHLIAMH BIUIOTHYIO.

Be3nakazaHHoOe XHIlEHHE

Ha nuaun Jlenunrpax — MockBa Kakayr 3UMY MPOManaeT COBEPLISHHO OECCIeHO HEeCKOIbKO
COTEH MeTpoB aoporoi TenedoHHON u TenerpadHON NPOBONOKH, U HUKTO 3THM He 00eCIOKOeH, XOTH
BUHOBHUK UCYE3HOBEHMsI XOpOILIO u3BecTeH. KOHEUHO, U BbI 3HaeTe €ro: MOXUTHUTENb 3TOT — MOpo3. To,
YTO MbI TOBOPHJIU O PENbCax, BIIOJIHE NMPUMEHHUMO U K MPOBOAAM, C TOH JIMUIb pa3HULEHN, YTO MeaHas
TenedOoHHAs MPOBOJIOKA YAJIMHAETCA OT TeruioTsl B 1,5 pasa Oonbure, yem cranb. Ho 31eck yke HeT HU-
KaKHX MYCTBIX MPOMEKYTKOB, M NMOTOMY MbI 0€3 BCAKHX OFOBOPOK MOJKEM YTBEPXKIATh, UTO meneqon-
nas aunus Jlenunepao — Mockea 3umoit mempos na 500 xopoue, nexcenu remom. Mopo3 Oe3HakazaHHO
KOKAY0 3UMY MOXHILAET YyTh HE MOJKUJIOMETPA MPOBOJIOKH, HE BHOCS, BIPOYEM, HUKAKOIO paccTpoii-
crBa B pabory TenedoHa unm Tenerpada v akKypaTHO BO3Bpallasi NOXUILIEHHOE NMPH HACTYIUICHHH Tel-
JIOrO BPEMEHH.

Ho, xorpma takoe cxaTue OT X0J0Aa MPOUCXOAMT HE C MPOBOAAMHU, a C MOCTAMHU, MOCHEACTBUSA
OBIBAIOT MOaYac BeChbMa OLUyTHMBL. BOT uTo coobinanu B nekadpe 1927 r. razersl 0 nogoOHOM ciiyyae:

“HeoObruaiinbie 1y @paHUH MOPO3bI, CTOALINE B TEYSHHE HECKOJIBKUX JHEH, MOCTYXKUIH NPH-
YHHOI Cepbe3HOro nospexaeHus mocra yepes Ceny, B camom uentpe Ilapuxka. XKenesHsiit ocToB Mo-
CTa OT MOpO3a CIKAJICS, OTYEro B3AYJUCh M 3aTE€M PACCHINAIMCh KYOHMKH Ha MOKPbIBAIOIIEH €ero MOCTO-
Boii. IIpoe3s no MOCTY BPEMEHHO 3aKpPbIT .

BobicoTa JiideneBoii 6amHu

Ecnu Tenepb HaC CrpocsT, KakoBa BbicoTa DiiheneBoit OauHu, TO npexae 4eM oTBeTuTh. 300
METPOB”, BBI, BEPOSTHO, OCBEIOMHTECH!

— B kakyl moroay — XOJOAHYIO WM Teruyo? Benb BbICOTa CTOJNBL OTPOMHOIO JKEJI€3HOr0 CO-
OpY>KEeHHsl He MOKET ObITh OMHAKOBA MPH BCAKOM TeMmnepaTtype. Mbl 3HaeM, YTO Ke/Ie3Hbli CTePIKeHb
anuHoit 300 M yasuHsSeTCs Ha 3 MM MPU HarpeBaHUu ero Ha oauH rpaayc. [IpubnusnuTenbHo Ha CTOJb-
KO K€ JI0J’KHA BO3PAcTaTh M BbICOTA JiideneBoii OalHu npu NoBbILIEHUH TemnepaTypsl Ha 1°. B ten-
JIYIO COJTHEUHYIO TMOroay skese3Hbli MaTepuan OaumrHu mMoxer Harperbes B Ilaprke rpanycos no +40,
MEJKIY TEM KaK B XOJIOAHBIN, TOKATMBBIA 1eHb TeMniepaTypa ero nagaet ao +10°. a 3umoto no 0°, naxke
1o — 10° (6onbiire mopossl B [Mapuske penku). Kak Bugum, konebanus Temmnepatypsl 1oxomsat a0 40 u
Oonee rpanycoB. 3HauuT, BeicOTa Jiieneroii OamHu MokeT konebaTees Ha 3 * 40 = 120 mm, wiu Ha
12 cm (Donblie ANMHBI 3TOH CTPOKK).

[Tpsimbie u3MepeHust OOHAPY KUK Haxke, 4to Didenesa OaliHs ele 4yBCTBUTEIbHEE K KOyeOa-
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HUSIM TEMIIEPaTypPhl, HEXXEJM BO3AYX: OHA HArpeBaeTcs M OXJaKHaeTcs ObICTpee W paHbIle pearupyer
Ha BHE3AITHOE TIOSIBJIEHUE COJTHIIA B OOJIauHbIN NeHb. MI3MeHeHus BhICOTHI DtideneBoii OammHu Obutn 00-
HapY>KeHbI C MOMOIIBIO MTPOBOJIOKH M3 OCOOOH HHUKENEeBOH cTanmy, oOnamaromell CrioCOOHOCTBIO TTOYTH
HE U3MEHATh CBOEH JUIMHBI NIPU KOJEOAHMSIX TeMIIEpaTyphl. 3aMeuaTeNbHbIN CIIJIaB STOT HOCHT Ha3Ba-
HHe “uHBap” (OT JATUHCKOTO “HEM3MEHHBINH ).

Urak, B apkuil neHb BeplurHa JiideneBol OAalTHN MOAHUMAETCS BBIIIE, YeM B XOJOMHBIN, Ha
KyCO4Y€K, PaBHBIN JJIMHE 3TOU CTPOKHU U CAEIAHHBIA U3 JKesle3a, KOTOPOoe, BIPOYEM, HE CTOUT HA OAHOTO
JIMLTHETO CAaHTHMA.

OT 4aiflHOTr0 CTAKAHA K BOJAOMEPHOIl TPyOKe

Panbine yem pa3nuTh Hail MO CTaKaHaM, OMBITHAS X03s1iKa, 3a00TsCh 00 UX LEJIOCTH, He 3a0bIBaeT
MIOJIOXKHUTh B HUX JIOKKH, OCOOEHHO eciii OHM cepeOpsiable. JKuTelcKuil onbIT BeIpadoTa BIOJIHE Mpa-
BUJIbHBIN nipueM. Ha uem oH ocHoBaH?

VYscaum cebe mpekne, mouemMy BooOIIe CTaKaHbl TPECKAIOTCS OT ropsiueil BOJBL

IIpuunHa — HepaBHOMEpPHOE paclIMpeHue cTekia. I opsiuas Bona, HalIuUTas B CTakaH, porpeBaeT
€ro CTEHKH He Cpa3y. CHaudajia HarpeBaeTCsi BHYTPEHHUHN CJION CTEHOK, B TO BPEMsl KaK HAPY>KHBIN HE
yCIeBaeT elle HarpeTbcs. HarpeTslil BHYTPEHHHN CJIOM TOTYAC K€ PAaCIIUPSIeTCs, HAPYXKHBIN K€ OCTa-
€TCsl TIOKa HEM3MEHHBIM U UCIIBITHIBAET, CJIE€AOBATEIbHO, CUJIBHBIN Hanmop u3HyTpu. Ilpoucxomut pas-
PBIB — CTEKJIO JIOTIAeTCs.

He nymaiite, uto BbI obOecmeunTte ceOsi OT Takux “CIOPIpHU30B~, eciu 003aBeneTech TOJICTBIMU
cTakaHamu. ToJCTble CTaKaHbl — KaK pa3 caMble HEMPOYHbIE B 3TOM OTHOLUEHUH: OHH JIOMAIOTCS Yallle,
HEKeJIU TOHKHE. DTO U MOHITHO: TOHKAsl CTEHKa MporpesaeTrcst ObIcTpee, B HEll ObICTpee yCTaHaBJINBA-
I0TCSl paBHOMEpHas TeMIiepaTypa 1 OJMHAKOBOE pacllipeHHe, — He TaK, KaK B TOJCTOM, MEAJIEHHO Mpo-
IPEBAIOLIEMCS CJI0€ CTEKIIA.

OO0 ogHOM TONBKO HE HAIO 3a0bIBaTh, BBIOMPAsi TOHKYIO CTEKJISIHHYIO TIOCYy: TOHKHUMH JTOJIKHBI
OBITH HE TOJNBKO OOKOBBIE CTEHKH, HO M JHO CTakaHa. lIpu HamuBaHWM ropsueil BOABI HArPEBAETCS
IJIaBHBIM 00pa30M JTHO; €CJIM OHO TOJICTO, CTaKaH PACTPECKAeTCs, Kak Obl TOHKU HU OBUTH €ro CTEHKH.
Jlerko nonaroTcs Takke CTakaHbl U GapPOpPOBBIE YAIIKU C TOJCTBIM KOJbIIEOOPA3HBIM BBICTYIIOM BHH-
3y.

UeM CTEKJISIHHBINA COCY[ TOHbIIE, TEM YBEPEHHEE MOXKHO IO/IBepraTh €ro HarpeBaHuio. XUMHKHU
MOJIb3YIOTCSL OU€Hb TOHKMMH COCYAaMM U KUIIATAT B HUX BOAY NPsAMO Ha ropelike, He TPEBOXKach 3a lie-
JIOCTB COCY[IA.

KoHneuHo, naeanbHO# mocynoii Oblia Obl Takasi, KOTOpPasi BOBCE HE pacIIupsiach Obl IPH HarpeBa-
Huu. Upe3BblHaiiHO MaJo paclupsieTcst kpapl: B 15 — 20 pa3 MeHbIue, 4yeM CTeky0. TONCThIN cocyn U3
NPO3PAYHOro KBapIa MOKET ObITh KaK yrOJHO HArpeT — OH He JIOMHET. MOXKHO cMeJIo OpOCHTh KBapiie-
BBII COCYJ], HArpeThIil 10 KPACHOTO KalleHus, B JIEASHYIO BOJy, HE Oracasch 3a ero uejnoctsb [KBapuesas
nocyna yaoOHa s 1adopaTOpHOro ynoTpeOieHus eme TeM, YTO OHa OYeHb TYroIjIaBKa: KBapi pas-
Msirgaercst ToJibko mpu 1700°]. DTo CBA3aHO OTYACTH U C TEM, UTO TEIUIONPOBOIHOCTh y KBapLla 3HAYUH-
TEJHHO OOJIbIIE, YeM Y CTEKJIA.

CrakaHbl JIOMAIOTCS HE TOJBKO MPH OBICTPOM HArPEBAHHUH, HO U MPHU PE3KOM oxyaxaeHun. [1pu-
YiHAa — HEPaBHOMEPHOE cocamite:; HAPY>KHBIM CIIOH, OXJIaXJasiCh, CTITMBAETCA U CUJIBHO CHAaBJIMBAET
BHYTPEHHUI CJIOH, elle He YCIEeBIIHA OXJIaUThCS U CKaTbes. [1o3TOMy He cienyeT, HampuMep, OaHKy
C FrOpsiYUM BapeHbEM BBICTABIIATH HA PEe3KUH XOJIOA, MOTPyKaTh B XOJIOAHYIO BOAY U T. II.

BepHemcs, onHako, k 4aliHOMN JIokeuke B cTakaHe. Ha yeM OCHOBaHO ee mpenoxpaHsouiee Aeii-
cTBUE?

Pe3koe pasnuune B HarpeBaHUHM BHYTPEHHETO U HAPYXKHOT'O CJIOSL CTEHOK OBbIBAET JIUIIb TOTAA, KO-
r7la B CTakaH Cpa3y HAJUBAETCs OU€Hb ropsdas BOAA, BOAA Terllas He BbI3bIBAET PE3KOH pa3HULbI B
HarpeBaHUH, CIEN0OBATENbHO, U B HATSKEHUH PA3MUHbIX dacTel crekia. OT Terol BOAbI MOCyAa He
nomnaercs. YTo ke MpOUCXOANT, €CIIU B CTaKaH nojoxeHa joxxeuka? [lonas Ha 1HO, ropsvas *KUIKOCTD,
NpekIIe UeM HarpeTh CTEKIIO (KOTOPOE IJIOXO MPOBOAUT TEIUIO), YCIIEBAET OTATh YaCTh CBOESH TEIUIOTHI
XOpolleMy NPOBOJHUKY — METAJUTy, TeMIepaTypa *UJIKOCTH MOHM)KAeTCs;, U3 ropsyeil oHa aenaercs
TeIJION U TIOTOHY MOoYTH Oe3BpenHoi. JlanpHeliiee ke MprIMBaHue TOPSIYero Yasi He CTOJIb Y3Ke OMACHO
IUIsl CTAKaHa, TaK KaK OH yCIeJl HEMHOTO ITPOrPeThes.

CrnoBoM, MeTanyeckast JIOXKKa B cTakane (0COOEHHO €CiIM OHa MacCHBHA) CIJIA)KUBAET HEPaB-
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HOMEPHOCTb HArPEeBaHUs CTAKaHA U T€M NPEAOTBPALLAET PACTPECKUBAHHUE CTEKIIA.

Ho nouemy mnyumne, ecnu noxxka cepedpsinasa? Iloromy uto cepebpo — Xxopomuii IpOBOIHUK TeT-
7a, cepeOpsiHas JOXKKa ObICTpee OTHHMAeT TEIUIOTY OT BOABIL, HEXeNHn MenHas. BcrnomaunTe, kak ceped-
psiHas JIOKKA B CTakaHe ¢ ropsuuM daeMm obskuraer pyky! ITo sTomMy mpu3HaKky BeI Jake Moxere Oe3-
OLIMOOYHO ONPENessITh MATEPUAI JIOKKU: MEITHAS JIOXKKA MANbLEB He O0KHUraeT.

HepaBHOMEpHOE pacIIUpPEHHUE CTEKJISIHHBIX CTEHOK CTaBUT MOJ yIPO3y LEJOCTh HE TOJBKO 4Yail-
HBIX CTaKaHOB, HO U OTBETCTBEHHBIX YaCTeH MapoOBOr0 KOTJIA — €ro0 BOJOMEPHBIX TPYOOK, IO KOTOPBIM
OTIpeNeJIIeTCs] BBICOTA BOABI B KOTJIEe. BHYTpeHHHE ClIOM 3THX CTEKJITHHBIX TPYOOK, HarpeBaeMble ropsi-
YUM NapOM W BOJOM, pacIuiupstoTcss Ooublie HapyKHBIX. K HaTsDKEHUIO, MTOPOKAAEMOMY STON NPUYH-
HOH, puOaBIsieTcs elle CIIIbHOE JaBJICHUE Tapa U BOIBI B TPYOKE, OTYETO OHA JIETKO MOYKET JIOTTHYTh.
UroObl mpeaoTBpaTUTh 3TO, M3TOTOBJISIIOT HHOTIA BOAOMEPHbIE TPYOKH U3 NIByX CJIOEB CTEKJIA Pa3HBIX
COPTOB: BHYTPEHHHH CIIOH MMeeT MeHbIINH KO3 (QHULIMEHT PacINPEHHs], HEXKEIN Hapy KHBIH.

Jerenaa o camnore B 0ane

“OT4ero 3UMOK €Hb KOPOTKUN U HOYb JUTMHHAS, a JIOTOM — Ha000poT? JleHb 3UMOK0 OTTOTO KO-
POTKHUH, 4TO, MOJOOHO BCEM MPOYUM MPEAMETaM, BUIUMBIM U HEBHIUMBIM, OT XOJIOZA CXKUMAETCH, a
HOYb OT BO3)KEHHsI CBETHJIbHUKOB U (pOHapel paciuupsiercsi, OO corpeBaeTcs .

KypresHoe paccyxnenue “Bolicka JIOHCKOro OTCTaBHOIO ypsiiHUKA M3 pacckasza YexoBa BbI3bI-
BAET y BacC yJbIOKY CBOEH sIBHOH HecooOpa3HOCThI0. OMHAKO JIFOIH, KOTOPBIE CMEIOTCS Hall MOJOOHBIMU
“Y4eHBIMH PacCy KIEHUSIMH, HEPEIKO CAMU CO3AAI0T TEOPHUH, MOXKAJIYH, CTONb ke HecooOpasHble. Ko-
My HE MPHUXOIWIOCH CIBIIATh WM JaKe YUTAaTh O camore B OaHe, HE BJIE3aI0OIIEM Ha Pa3TOPSYCHHYIO
HOry OyaTo OBl MOTOMY, YTO ““HOTA MPH HArpeBaHUHU YBEIHMUYMIACH B 00beMe”? DTOT 3HAMEHUTBIN NPH-
Mep clenaics 4yTh He KJIIACCHYECKHM, a MEXKIy TEM €My NA0T COBEPLICHHO NMPEBPATHOE OOBICHEHHE.

[Ipexxne Bcero, TeMmepaTypa 4eJOBEYECKOrO Tena B OaHe MOYTH HE TOBBILIIAETCS, MOBBILICHHE
TeMIeparypsl Tena B OaHe He npeBocxoauT 1°, MHoro 2° (Ha monke). YenoBeuecKkuidl OpraHu3M ycrel-
HO OOpeTcsl C TEIJIOBBIMU BIMSHUSMH OKPYXKAIOIIEH Cpeibl M MOANEPKUBAET COOCTBEHHYIO TeMIepa-
Typy Ha ONPEEICHHON TOUKE.

Ho npu HarpeBannu Ha 1 — 2° yBenn4yeHne o0beMa HALIEro Tela TAK HUYTOXKHO, YTO €r0 HEeJb3s
3aMeTUTh NpHU HaneBaHuu canor. KosdduumeHt pacumperust TBEpAbIX U MATKUX YacTel YeIOBEYECKO-
ro Tejla He MPEeBOCXOJUT HECKOJIbKUX NeCATUThICAYHBIX. ClenoBaTeNbHO, IUPUHA CTYITHU U TOJIIUHA
TOJIEHU MOTJIN OBl YBEJIMUUTBCS BCETO HA KaKyIO-HUOYIb COTYIO OO caHTHMeTpa. Heyxenn ske camno-
TH MIBIOTCS ¢ TOUHOCTHIO 710 0,01 ¢M — TommuHbI Boyioca?

Ho ¢akT, KOHEUHO, HECOMHEHEH: Carord TPYIHO HazaesaTh nocne Oanu. [lpuunHa, omHAKO, HE B
TETUIOBOM PACLIMPEHHH, a B TIPWINBE KPOBH, B Pa30yxaHHH HAPYKHOTO MOKPOBA, BO BJIAKHOM IMOBEPX-
HOCTH KOXXH U TOMY NOAOOHBIX SBJICHHSX, HE IMEIOIINX HUYEro O0IIero ¢ TeMJIOBbIM PACLIHPEHUEM.

Kak ycrpanBanuch uygeca

HpeBHerpeuecknii Mexanuk ['epon AjekcaHapuiickuii, m3obperarenb (OHTaHA, HOCSILETrO ero
UMsI, OCTABUJI HaM OINHCAHHE BYX OCTPOYMHBIX CIIOCOOOB, C MOMOIIBIO KOTOPBIX €THUIETCKUE JKPELbl
oOMaHBIBaJIM HAPOJ, BHyIAs €My BEpPY B Uyaeca.

Ha puc. 74 BBl BUAUTE MyCTOTEJBIN METAUIMYECKUIN KEPTBEHHUK, a MTOA HUM CKPBITBINA B MOA3€-
MeJIbe MEeXaHU3M, NPUBOASINUN B ABM)KEHHE NBepu xpama. JKepTBeHHUK CcTOsAN cHapyxu ero. Korapa
Pa3BOMST OrOHb, BO3AYX BHYTPH >KEPTBEHHHUKA BCJIECTBHUE HAIPEBaHUs CUIIbHEE JaBUT Ha BOJY B COCY-
7ie, CKPBITOM TIOA TIOJIOM; W3 COCyZa BOAA BBITECHSAETCS MO TPyOKEe M BBUIMBAETCS B BEAPO, KOTOPOE,
OIyCKasiCh, MPUBOIUT B NEHCTBHE MEXaHM3M, Bpamaromui nsepu (puc. 75). UsymneHHble 3puteny,
HUYErO HEe MOA03PEBAIOIINE O CKPBITOH IO MOJIOM YCTAaHOBKE, BUAST mepen codoi “dyao0”: Kak TOJbKO
Ha >KEPTBEHHHUKE 3aIlblIa€T OrOHb, JBEPU Xpama, “‘BHEMJIsI MOJUTBAM Xpela’, pacTBOPSIIOTCSA CIOBHO
camu coOOi. ..
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Puc. 74. Pa3obnavenue “dyna’ erunerckux JKPELOB. ABEPH Xpama OTKPBIBAOTCS AEHCTBUEM
KEPTBECHHOTO OrHA.

Puc. 75. Cxema ycTpoiicTBa aBepeil Xpama, KOTOpbIe CaMH OTKPBIBAKOTCS, KOT/la Ha YKEPTBEHHUKE
MbLIAET OroHb (Cp. puc. 74).

Puc. 77. Yachl, KOTOpbIE 3aBOASTCS CAMU COOOH.

Jlpyroe MHUMOE 4y0, YCTPauBaBIIEECs KpeLamu, n3odpaxeHo Ha puc. 76. Korna Ha kepTBeH-
HUKE 3aIlblIaeT MjamMs, BO3yX, PaCIIMPssACh, BRIBOAUT MACJIO U3 HUKHErO pe3epByapa B TPyOKH, CKpbI-
ThI€ BHYTPHU (PUIyp JKPELOB, U TOra Macio 4yaecHbIM 00pa3oM camMo MOAMUBAETCs B OroHb... Ho cro-
WJIO JKpelly, 3aBeyIOLEMY 3TUM JKEPTBEHHUKOM, HE3aMETHO BbIHYTb MPOOKY M3 KPBILIKH pe3epByapa —
U M3JIMSHUE Macja MPeKpalanock (MOToMy 4TO M30BITOK BO3AyXa CBOOOJHO BBIXOIMI Hepe3 OTBEp-
CTHE), K 3TOH YJIOBKe JKpeLbl mpuderaiu Torna, Korjaa NpuHOLIEeHHEe MOJALINXCS ObLIO CIMIIKOM CKYA-
HO.

Yace! 0e3 3aBoaa
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MeI yiKke ONMUCBHIBAIM paHblie 4achl 0e3 3aBona (BepHee, 0e3 crneuuasbHOro 3aBOAa), YCTPOHCTBO
KOTOpBIX OCHOBAHO Ha MepeMeHax B jaaBjieHuu armochepsl. OnuiineM Tenepb MogoOHbIe jKe caM03aBo-
DALIHECs Yachl, OCHOBAHHBIE HA TEIJIOBOM PaCIIUPEHUH.

Mexanusm ux u3obpaxeH Ha puc. 77. I'naBHas yacTb ero — crep:kHu Z1 u Z2, cnenaHHble U3
ocoboro meraann4yeckoro crmasa ¢ 6onbmuM kodpdunmentom pacumpenus. Crepxkens Z1 ynupaercs
B 3yOLbl Kojieca X Tak, YTO TPHU YOaUHeHUl STOTO CTEPKHS OT HArpeBaHus 3yO4aToe KOJIeCO HEMHOIO
nosopayuBaercsi. CrepikeHb Z2 3auernisier 3a 3yOubl koneca Y nNpv YKOPOYEHUH OT XO0J10/1a U TIOBOpa-
4YUBAET €ro B TOM e HanpasneHuu. O0a koneca HacakeHbl Ha Basl W1, npu BpallieHuu KOTOPOTro MOBO-
paunBaeTcs OOJBIIOE KOJIECO ¢ YepriakaMu. Hepraky 3aXBaThIBAIOT PTYTh, HAIUTYIO B HHKHUH Keso0,
U MEPEeHOCHAT B BEPXHHIL, OTCIOA PTYTh TE€YET K JIEBOMY KOJIECY, TaK)Ke C 4Yeprnakamu, HaroJHss Mo-
ClieiHue, PTYTh 3aCTaBJISIET KOJIECO BPALIATHCS;, MPH 3TOM MPUXOJIUT B IBIeHHe Lernb kKK, oxBaTbiBa-
romas kojeca K1 (Ha oOmem Bany W2 ¢ Gonpiunm Konecom) u K2, MOceiHee KONeCco 3aKpyunBaeT 3a-
BOJIHYIO MPY’KHHY 4aCOB.

YTo ke nenaercsi ¢ pTyThiO, BBUIMBLICHCS U3 UeprakoBs JeBoro koneca? OHa CTeKaeT rno HaKJIOH-
HOMYy >kenio0y R1 cHOBa k mpaBOMy KoJjiecy, 4TOObI OTCIO/a OMSITh HAYaTh CBOE MEpeMeIleH e,

MexaHu3M, Kak BUAUM, JOJKEH JBUTaThCs, HE OCTAHABJIMBAsACH, 10 TEX MOp, MOKa OyAyT yanu-
HATbCS WM YKOpPauuBaThes cTepikHu Z1 u Z2. CnenoBaTenbHO, U1 3aBOJA 4aCOB HEOOXOAMMO TOJBKO,
4T00BI TEMIEpATypa BO3/AyXa MOMEPEMEHHO TO MOBbBILIANIACH, TO MOHMKaMach. HO 3TO UMEHHO U Mpo-
HUCXOOUT caMo co00M, He Tpedys 3a00T ¢ Hallel CTOPOHBI BCSAKAs MepEeMeHa B TEMIEPATYPE OKPYIKAK0-
LEro BO3AYXa BbI3bIBACT YIUIMHEHUE WJIM YKOPOUYEHHE CTEP)KHEH, BCIEeICTBHE Yero MeJIeHHO, HO T0-
CTOSTHHO 3aKPY4MBAeTCs MPY>KUHA 4aCOB.

MO3KHO Jin Ha3BaTh 3TH Yachl “BeyHbIM asuraresiem? Koneuno, Her. Yacel OyayT uaru Heomnpe-
NI€JIEHHO JOJT0, M0KA He U3HOCHTCS MEXaHU3M, HO UCTOYHUKOM HMX SHEPTUH CIIYIKHT TErjioTa OKpyiKa-
IOLIEro BO3AyXa;, padoTa TeMJIOBOro pacliMPEeHUsT HAKOTUIAETCS STUMH YacaMU MO MaJleHbKUM MOPLIMSM,
4TOOBI HETIPEPBIBHO PACXO0BATh €€ Ha JBWKEHHE YaCOBBIX CTPENOK. DTO “IapoBOil” ABUraTeNb, Tak
Kak He TpedyeT 3a00T M pacxo0B HA noaneps;kaHue cBoeld padoTel. HO OH HE TBOPUT SHEPTHU U3 HUYE-
ro: MepBOUCTOYHHKOM €ero 3Hepruu spjsercs Tersiora ConHua, COrpeBarILero 3eMIo.

Jpyroii 00pa3unuk caMO3aBOASIIUXCS YaCOB CXOAHOrO YCTpoiicTBa n3o0paskeH Ha puc. 78 u 79.
311ech rIaBHOM YacThIO SIBISETCS TNIHLEPHH, PACLIMPSIOIMIACS C MOBBILIEHUEM TEMIIEPATYPhl BO3/lyXa U
NMOJHUMAKOLIMI TIPU TOM HEKOTOPbII IPy3UK; MaieHue rpy3a v ABHKET MeXaHu3M 4acoB. Tak kak riu-
uepuH 3arBepaeBaet guub npu — 30° C, a kunut npu 290° C, TO MEXaHU3M 3TOT MPUTOAEH [JIsi HaCOB
Ha TOPOJACKMX TUIOIIAASIX U APYTHX OTKPHITHIX MecTax. Konebanust Temnepatypsl Ha 2° yke 10CTaTO4-
HO s obecriedeHust Xona Takux 4acoB., OQuH 3K3eMIUIAP UX MCIBITHIBANCS B TEUEHHE roJla U MOKasan
BIIOJIHE YJIOBJIETBOPUTEJIbHbIIT X0/, XOTS B T€UEHHE BCEro roja K MeXaHu3My He NpuKacajach HUYbs
pyka.

BbIrogHo nu 1o TOMy Jke MPUHLHUIY yCTpauBaTh ABuratenu Oonee kpynueie? Ha neperiit B3rsyg
Ka)KeTCs, YTO MOAOOHBIN NapOBOi ABUraTeNb JOMKEeH ObITh O4YeHb IKOHOMUYeH. Brruucnenue naer, oa-
HaKO, UHOM pe3yabTat. [list 3aB0ia OOBIKHOBEHHBIX YAaCOB HA LIEJIbIE CYTKHU HY)KHO 3HEPrHH BCEro OKO-
no 1/7 kunorpaMMomMeTpa.

[
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Puc. 75. Camo3aBopsLrecs 4acel, B LIOKOJIE YaCOB CKPbITa TPYOKa C MNIMLIEPUHOM.

ITO COCTAaBJAET B CeKyHOY KpyrabpiM cuerom 600000-r0 HOn0 KHJIOrpaMMOMETpa, a Tak Kak JIo-
1IaiiHasl CUjia paBHa 75 KI'M B CEKYHJy, TO MOLIHOCTb OJJHOIO HaCOBOI'0 MEXaHH3Ma COCTABJISIET BCETO
45000000-t0 monr0 NOLWIAAUHON CHUJIBL. 3HAYUT, €CJAU CTOMMOCTbh PACUIMPAIOLINXCS CTEPIKHEH MepBbIX
4aCcOB MJIHM NPHUCIOCOOIEHHUs BTOPBIX OLIEHUM XOTs Obl B OAHY KOINEHKY, TO KanmuTalbHBIH pacxon Ha
OZIHY JIOLIAAMHYIO CHITy MOROOHOTO ABUratens cocraBut 1 kom. * 45 000 000 = 450 000 pybGreii.

[Mourn monmumIkoHa pyosiel Ha 1 JOWAgUHYIO CHUTy — MOKANy, JOPOroBaTo Uil “HapoBOro”
JBUraTess. ..

IHoyuurenbHas nanupoca

Ha xopoOke nexxut nanupoca (puc. 80). Ona abiMutcst ¢ 00oux KOHUOB. Ho abiM, BbIXOAsLIMI
qepe3 MyHJLITYK, ONYCKAeTCs 61113, MEXy TeM KakK C APYroro KOHUa OH BeeTcs 66epx. Ilouemy? Benb,
Ka3aJoch Obl, C TOH U ¢ APYroil CTOPOHBI BBIACNSETCS OTHUH U TOT K€ IbIM.

Ja, 1M OMH M TOT ke, HO HaJ TJEHIMM KOHLIOM ManmupoChl UMEETCs] BOCXOJslIee TeUeHUe
HArpeToro BO3/ayxa, KOTOpoe M yBjekaeT ¢ coboii uacTuipl AbiMa. Bo3ayx ke, mpoxomsiuinii BMecTe ¢
JIBIMOM Yepe3 MyHAIITYK, YCIeBaeT OXJaOUThCs U HE YBJICKAeTCs YK€ BBEPX; @ TaK KaK YaCTHULbI bIMA
cami o cede Tsokesee BO3AyXa, TO OHU M OMYCKaKTCsS BHU3.

Puc. 80. [Touemy abIM manmupochl y OJHOTO KOHLA MOAHUMAETCS BBEPX, Y APYrOro OINycKaercs
BHU3?

Jea, He TAOWIMI B KHIIATKE

Bo3bmuTte npoOHpKy, HAMOMHUTE BOJOM, MOrPy3UTE B HEE KYCOUEK JibAa, a YTOObI OH HE BCILIbLI
BBEpX (J1en jerde BOAbI), MPUAABUTE €ro CBUHLIOBOH MyJieil, MEAHBIM IPY3UKOM U T. I1.; NPH 3TOM, OJ1-
HaKo, BOJA AOJKHA UMETh CBOOOAHBIN AOCTYN KO jbay. Tenepb npubiausbTe mpoOUpPKY K CIMPTOBOM
JaMnoYKe TakK, YTOObI MIaMsi JIM3aJ10 JHIb BEPXHIOK YacTh npodupku (puc. 81). Bckope Boaa HaunHa-
eT KUMeTh, Beiiesis kiayObl mapa. Ho ctpanHas Bels: jeq Ha nHe npodupku He Taet! Mbl Meem mepen
co00i1 CTOBHO MaJIeHbKOE 4y0: Jiell, He TAOIUN B KUTIALIEH Bqn:,, -

£\

Puc. 81. Bona B BepXHeil 4aCTH KMITUT, MEX/1y TEM JIeJl BHH3Y HE TaeT.
Pasrangka kpoercsi B TOM, 4TO Ha [iHe NMPOOMPKU BOA BOBCE HE KUITHT, & OCTAETCS XONOOHOIl;, OHA
KMITUT TOJIbKO BBEPXY. Y HAc He “jed B KUMSATKE , a “Jien noj KunartkoM . Paciuupsisach OT Teruia, Boaa
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CTAHOBHTCS JIErde M He OMyCKAeTCs Ha JHO, a OCTAeTCsA B BepXHEH dacTh nmpobupku. TeueHus Teroi
BOJIbI U MEPEMELINBAHNE CJIOEB OYAyT MPOUCXOAUTH JIMIIb B BEPXHEH YaCTH NMPOOMPKU M HE 3aXBaTIT
HIDKHUX OoJiee TUIOTHBIX cjoeB. HarpeBanue MOKeT nepenaBaThesl BHU3 JIMIIb IyTeM TEIUIONPOBOIHO-
CTH, HO TEIJIONPOBOAHOCTb BOJBI YPE3BBIYATHO MaJIa.

Ha nex nim nox jien?

Kenast HarpeTh BOMy, MBI MOMEIIAaeM COCYJl C BOJOW Haj IjilaMeHeM, a He cOOKy oT Hero. U mo-
CTyIaeM BIIOJIHE MPABUIIBHO, TAK KaK BO3AYX, HArPEBaeMbIl TIAMEHEM, CTAHOBHUTCS OOJIee JIETKUM, BbI-
TECHSIETCS] CO BCEX CTOPOH KGepXy U OOTEKAaeT HaIll COCY/I.

CrnenoBatebHO, TIOMEIIAsi HArPEBAEMOE TEJIO HaJl MJIAMEHEM, MbI UCTIOJB3YEM TEIUIOTY UCTOYHHU-
Ka CaMbIM BBITOTHBIM 00Pa3oM.

Ho kxak mocTynuTh, €Clii Mbl XOTHM, HAMPOTHUB, OXAAOUMb KaKOe-JTUOO TeJO ¢ MOMOMIBIO JIbaa?
MHorue, Mo NPHUBBIYKE, MOMEMIAOT TEJIO HAa JIBAOM, — CTaBSIT, HAMPUMEP, KYBIIMH MOJIOKA TOBEPX
Jba. DTO HelenecooOpasHO: Belb BO3AYX HAM JIbAOM, OXJIQAUBINKUCH, ONYCKAEMCsl BHU3 U 3aMEHSIETCSI
OKPYKAIOIIHUM TEILIbIM BO3AyxXoM. OTCIOIa MPAKTUYECKUH BBIBOJ. €CJTH XOTUTE OCTYAUTh HAITUTOK MU
KyIlIaHbe, TOMEIIANTE €ro He HA J1€0, d NOO Jieo.

[Mosicaum moapoduee. Eciu mocTaBUThH COCYN € BOJOW HA JIEA, TO OXJIATUTCS JIUIIb CAMBIA HHXK-
HUH CJIOW KMIKOCTH, OCTajJibHAsl JK€ YacThb OyNeT OKpPYy)KeHAa HEOXJIAXKIAEHHBIM BO3AyXoM. Hampotus,
€CJIM MOJIOKUTH KYCOK JIbIa HOGEPX KPBIIIKK COCYIA, TO OXJIAKIACHHE €ro CONEPKIUMOro monaer ObiCT-
pee. OxnakIeHHbIE BEPXHUE CJIOU SKUAKOCTH OYAYT OMyCKAThCS, 3aMEHSISICh TEIUION KUIKOCTBIO, MO/~
HUMAIOIIENCs] CHU3Y, TIOKAa He OXJIQAUTCS BCSI JKUAKOCTh B cocyae [Uucras Boaa OXJIaxKIaeTCsl IPH STOM
He 1o 0°, a Tonbko a0 TemmepaTypsl 4°C, mpu KOTOPOH OHAa MMEET HAauOOJBINYI MIOTHOCTE. HOo Ha
MPaKTHUKE U HEe BCTpPedaeTcss HaMOOHOCTH OXJIaKAaTh HAamuTKu A0 Hyss.|. C apyroél CTOpOHBI, OXJja-
JKIEHHBIN BO3IYX BOKPYT JIbJIAa TaKXkKe OyJIeT OMyCKaThCs BHU3 U OKPYKHUT COOOH COCy.

ITouemy ayer oT 3aKpbITOro oKHA?

YacTo nyeT OT OKHa, KOTOPOE 3aKPBITO COBEPIIEHHO IUIOTHO M HE UMEET HU MaJeHINEH ILIEIN.
JTO KaxkeTcs CTpaHHbIM. MexXly TeM 3/1eCb HET HUYEero YUBUTEIbHOIO.

Bo3nyx KOMHaThel MOYTH HUKOIZIA HE HAXOAUTCS B MOKOE, B HEM CYIIECTBYIOT HEBUAUMBIE IS
rjaasa Te4eHUs, MOpOoXKIaeMble HarpeBaHUEeM U OXJIaxk[eHueM Bo3ayxa. OT HarpeBaHus BO3AYX paspe-
JKAeTCsl U, CIENOBATENBHO, CTAHOBUTCS JIerde, OT OXJIAXKAEHUs, HAIPOTUB, YIUIOTHSETCS, CTAHOBUTCS
Tspkenee. Jlerkuit HarpeTelid BO3AyX OT 0araper LEHTPAJIbHOrO OTOIUIEHHS FUTH TETUIONW TeYH BBITECHS-
€TCs1 XOJIOHBIM BO3JyXOM BBEpPX, K MOTOJIKY, & BO3AYX OXJIAKIEHHBIM, TsLKEJbIM, BO3JIE OKOH MU XO-
JIOJHBIX CTEH, CTEKAET BHU3, K MOJY.

OTH TeueHHsI B KOMHATE JIETKO OOHAPYKUTh C TOMOIIBIO IETCKOTO BO3AYIIHOTO IIapa, €CIH MOJ-
BSI3aTh K HEMy HEOOJBIION rpy3, 4TOOBI IIap HE YIHUpPAaJCs B MOTOJOK, a CBOOOAHO Mapui B BO3AYXE.
BeinyienHblii 0113 HATOTUIGHHOW TMEYKH, TAaKOW IIap MyTELIECTBYET MO KOMHATE, YBJIEKAeMbIH HEBU-
JUMBIMHU BO3IyLIHbIMA TEUYECHMSIMHU. OT MEYKH MOJ MOTOJKOM K OKHY, TaM OIyCKaeTCsl K MOJNy U BO3-
BpALIAeTCsl K MEeYKe, YTOOBI BHOBB ITyTEIIECTBOBATH O KOMHATE.

Bot nmouemy 3uMO#t MBI YyBCTBYyeM, Kak AyeT OT OKHA, OCOOEHHO y HOT, XOTs pamMa Tak IUIOTHO
3aKpBITA, YTO HAPY KHBINA BO3IyX HE MOXKET MIPOXOAUTh CKBO3b LIEIH.

TauHCcTBeHHAs BepTyIKA

U3 ToHKOH manmupocHOW Oymaru BBIPEKbTE MPSIMOYToJbHUYEK. IleperHure ero mo cpegHuM Ju-
HUSIM M CHOBA PacIipaBbTe. Bbl OyneTe 3HaTh, TIe LEHTP TskecTH Bamell ¢urypsl Ilomoxure Tenepn
OyMakKy Ha OCTpHE TOpUallel Uikl Tak, 9TOOBI UTJIA MOANUpaJIa €€ KaK pa3 B 3TOH TOUKeE.

bymakka octaHeTcs B paBHOBECUU: OHa MOAMNEPTa B LeHTpe TskecTu. Ho oT Maneiiiero nyHoBe-
HUS1 OHa Ha4YHEeT BpalllaThCsl Ha OCTpHUE.

IToka nmpubopuuk He OOHAPYKUBAET HUYETO TAWHCTBEHHOro. Ho mpuOnm3bpTe K HEMY PYKy, Kak
NOKa3aHO Ha puc. 82; mpubimkaiTe OCTOPOXKHO, YTOOBI OyMakka He Oblla CMET€Ha TOKOM BO3AyXa.
Bbl yBuanTe CTpaHHyIO Belllb. OyMajkka HAYHET BPAIIAThCS, CHa4aja MEIJIEHHO, TIOTOM Bce ObIcTpee.
OtonBuHBTE pyKY — BpaleHue npekpaturcs. [I[pudauspre — OnsTh HAUHETCS.
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Puc. 82. I[Touemy Oymakka BepTUTCS?

DTO 3aragovyHOe BpalleHHe OJHO BPEMs — B CEMHECATHIX IOAax MPOLILJIOro BeKa — JaBajlo MHO-
I'MM TIOBOJ AyMaThb, YTO TEJIO Halle 00nasaeT KakKuMHU-TO CBEPXBECTECTBEHHBIMU CBOicTBamu. JIroOu-
TEJIM MHUCTUYECKOr0 HAXOAMUJIM B 3TOM OIBITE MOATBEPIKACHHE CBOMM TYMAHHbBIM yUYEHHSIM 00 MCXOZsi-
1ieil U3 4YeJOBEUECKOro Tejla TAMHCTBEHHOM cuiie. Mexay TeM MpUYMHA BIOJHE €CTECTBEHHA M OY€Hb
MPOCTa: BO3MYX, HATPETHIN CHU3Y Ball€il PyKOH, MOXHUMAETCS BBEPX W, Hamupas Ha OyMaXkky, 3acTaB-
JIeT ee BpaLaThCsl, Mofg0OHO BCeM M3BECTHON CIHpPAJIbHOM “3Melike” HaJ JaMIoi, MOTOMY 4TO, rnepe-
rudas OyMakKy, Bbl MPUOATH €€ YaCTSM JIETKHIl YKJIOH.

BruMaTenpHbli HAOMOAAaTE b MOKET 3aMETHTb, YTO OMHCAHHAS BEPTYIIKA BPAILAETCs B OMpese-
JICHHOM HanpaBJeHUH — OT 3arsiCThsl, BAOJb JQJAOHH, K MaJbLaM. ITO MOKHO OOBSICHUTH pa3HULIEH
TEMIIEPATYP HA3BaHHBIX YacTel PYKW: KOHIbI MaJIbLEB BCETNa XOJIOJHEE, HEXKENH JaA0Hb, MOITOMY
Osu3 nagonu obpasyercs Oosee CHIIbHBIM BOCXOMSIINI TOK BO3AYXa, KOTOPbIi U yaapsieT B OyMaKKY
CUJIbHEE, YeM TOK, MOPOXKAAEMbIil TEIIOTOH nanbLeB [MOXKHO 3aMETHTb TaKXKe, YTO MPH JIUXOPAaKe U
BOOOILE NPU MOBBILIEHHOH TeMIlepaType BepTyLIKa ABHKETCS ropas3zio OsicTpee. DTOMY MOYYHTENBHO-
My TIpUOOPUYHKY, KOTa-TO MHOTHUX CMYyIUaBLIEMY, ObUIO B CBOE BPEMs TMOCBSIIEHO Aake HeOOJbLIOe
busuko-pusnonornyeckoe MCCiaea0BaHue, NOJOKEHHOe B MOCKOBCKOM MEIMLIMHCKOM 0OLIeCTBE B
1876 r. (H. I1. Heuaes, BpaieHue nerkux Tea AeHCTBUEM TeIia PyKHu)].

I'peer iu my6a?

Uro ckazanu Obl Bbl, €ciii Obl BAC CTaju yBepsiTh, OyaTo myda HUCKOMBKO He rpeet? Bol mogyma-
1 Obl, KOHEYHO, YTO C BaMH IIYTAT. A ecii Obl BaM CTaJIM 10Ka3bIBaTh 3TO YTBEPIKAEHUE HA PsZIE OMbI-
toB? Ilponenaiite, HanpuMep, TakOil OMBIT. 3aMETHTE, CKOJBKO MOKA3bIBAET TEPMOMETP, U 3aKyTaiTe
ero B my0Oy. Yepe3 HECKOJIbKO 4aCOB BbiHbTE. Bbl yOeaHTECh, YTO OH HE HArPeJICs AaXKe U Ha YETBEePTb
rpagyca: CKOJIbKO MOKa3bIBall PaHbIle, CTOIBKO MOKAa3bIBAET U Ternepb. BOT U 10Ka3aTeNbCTBO, YTO LIy~
6a He rpeer. Bbl Mornu Obl 3amo03puTh, YTO WyOb AaXe X0noaiT. Bo3pmuTe aBa my3bIpsi CO JIBAOM;
OIIMH 3aKyTaiiTe B u1yOy, APYyroii 0CTaBbTe B KOMHATE He3aKpbIThiM. Koria jien BO BTOPOM My3bipe pac-
TaeT, pa3BepHuTe 1yOy: Bbl YBHUAMTE, YTO 3[1€Ch OH MOYTH M HE HAYHHAJ TasiTh. 3HAYMT, 1y0a HE TONb-
KO He corpena JibJia, HO Kak OyATo ake XOJOAHIa ero, 3aMe Isis TasHue!

Yro moxkHO Bo3pasuth? Kak onpoeprHyts 3T noBoabl? Hukak. I1lyObl neficTBUTENBHO HE Tpe-
0T, €CJIH MO CIOBOM “TpeTh’ pasyMeTb coobujenue meniomsi. Jlamna rpeert, nevka rpeer, 4yenopeye-
CKO€ TEJIO TPeeT, MOTOMY YTO BCE ATHU MPEAMETHI SBJISIOTCS MCTOYHMKAaMH TerioTel. Ho myba B 3TOM
CMBICJIE CJIOBA HUCKOJIBKO He rpeer. OHa ce0ec0 menia ne oaem, a moisko Meuidaem meniome Haue2o
mena yxooums om He2o. BOT nouemy TenjaoKpOBHOE KUBOTHOE, TEO0 KOTOPOro CaMo SIBJISETCS MCTOY-
HUKOM Teruia, Oyxer 4yBCTBOBaTh ceOst B wyde Teruiee, yem Oe3 Hee. Ho Tepmomerp He mopoxkaaer
COOCTBEHHOTO Terjia, U ero TeMreparypa He M3MEHHUTCsS OT TOrO, 4TO Mbl 3aKyTaeM ero B wmyOy. Jlen,
00epHyTHIi B 1yOy, AONbIIE COXPAHSET CBOK HU3KYIO TEMIIEPATypy, MOTOMY uYTO Lryba — BECbMa IUI0-
XOH MPOBOAHUK TETJIOTHI — 3aMEUISIET AOCTYIT K HEMY TeIjia H3BHE, OT KOMHATHOIO BO3yXa.

B Takom ke cMbicie, Kak 1yba, CHer rpeer 3emiiio; Oyayuu, nogodHO BCeM MOPOIIKOOOPa3HbIM
TeJaM, MJIOXUM MPOBOAHMKOM TEIJIa, OH MELIAET TErUly YXOOMTh U3 MOKPLITOH UM Mo4Bbl. B mouse,
3aLUINEHHON CJI0EM CHera, TEpPMOMETP MOKa3hIBae€T HEPEIKO rPaayCcoB Ha AeCATh Oonblue, 4eM B Moy-
B€, HE MOKPBITOI CHErOM.

Wrtak, Ha BOMpOC, rpeeT jiu Hac uryba, Hafo OTBETUTh, YTO 11yda TONBKO MOMOraeT HaMm rpeTh ca-
mux cebs. BepHee ObL10 Obl rOBOPHUTH, YTO MbI IpeeM 11y0y, a He OHa Hac.

Kaxkoe Bpemsi roga y Hac noa Horamu?
Korza Ha moBepXHOCTH 3eMJIM JIETO, KAKOe BpeMsi rojia Ha riiyOnHe, Hanpumep, Tpex MeTpoB Moj

ee nmoBepxHocThi0? Bel nymaere, uro u Tam jero? Omudaerecs! Bpemena rona Ha MOBEPXHOCTH 3eMIIH
1 B [IOYBE BOBCE HE OIHU U T€ K€, KaKk MOXKHO noaymarh. [Tousa upe3BeIuaiiHO IIIOXO MPOBOIUT TEIJIO-
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Ty. B Jlenunrpazne BogonpoBosHbie TpyObl Ha riyOuHe 2 M He 3aMep3ar0T B CaMbie CYpOBbIE MOPO3bL.
Konebanust Temnepatypsl, MPOMCXOAALINE HA TOBEPXHOCTH 3€MJIH, PACIIPOCTPAHSIOTCS B I1yOb MOYBBI
OYeHb MEIJIEHHO M JJOCTUTralOT Pa3HBIX CIOEB ee ¢ Oonbiuum onosnanueM. HemocpeacrseHHble n3Mepe-
Hus, Hanpumep, B Cnyuxe (Jlenunrpaackoii obnacTi) nokasany, 4To Ha ryOMHY TpeX METPOB CaMblii
TEIMJbIil MOMEHT rola MPUXOAUT C ONO3JaHUEM B 76 OHEHN, a caMblil XOJIOAHBIN — ¢ ono3gaHueM B 108
JIHeil. DTO 3HAYMT, YTO €CJIM CaMblil JKapKUil J€Hb Hax 3eMJjieil Obul, ckaxeM 25 UIoJisl, TO Ha riyOuHe
TpexX METPOB OH HacTynuT juinb 9 okTsiOpsa! Ecnu cambiii XonoaHbid neHb Obul 15 sHBaps, TO HA yKa-
3aHHON rimyOuHe oH HacTynuT B Mae! Jlna Gonee ramyOokux Cioes nouBbl ONO3AaHus OyayT elle 3Hauu-
TeJbHee.

C yrnybnenuieM B MouBy TeMriepaTypHbie kKojebaHus He TONbKO OMa3bIBAIOT, HO U OCAa0eBaroT,
a Ha HEKOTOPO# riyOMHe 3aTyXaKT COBEPIICHHO: KPYIJbli roj, B TEYEHHE LENbIX CTOJETHI, HEM3ME H-
HO CTOMT TaM OJIHAa W Ta K& MOCTOsHHAs TeMIIEpaTypa, IMEHHO — CPEIHsiA rOA0Basi TeMIepaTypa AaH-
Horo Mecra. B morpebax Ilapuskckoit obceparopuu, Ha rinyOuHe 28 M, MONTOpa CTONETHs XPAHUTCA
TEPMOMETp, MOMELIeHHbIH Clofia elle JlaByasbe, U 3a MOATOPACTA JIET OH Jja’ke He JAPOTrHYJ, HEM3MEHHO
NoKa3bIBasi OAHY U Ty ke Temrnepatypy (+11,7° no Lenbcuro).

Wrtak, B mouBe, KOTOPYK MbI MOMUPAEM HOraMHU, HUKOrAa He ObIBaeT TOro jK€ BPEMEHH roja, Ka-
KO€ CTOUT Ha ee nosepxHocTH. Koraa Haa mo4Boii 3uma, Ha riyOuHe Tpex MeTpoB elle OCeHb — MPaB/a,
HE Ta OCeHb, KOTOpasi Obljia paHblile, HA MOBEPXHOCTH 3e€MITH, a ¢ Dojlee yMepeHHbIM MOHWKEHHEM TeM-
nepaTyphl; KOra ske Hajl 3eMiieit JIeTo, B ryOuHy J0X0AsT cyadblie OTTOMOCKH 3UMHUX MOPO3O0B.

DTO Ba)KHO UMETh B BHJY BCAKHI pa3, KOrJa 3aXOAHUT pedb 00 YCIOBUAX XKU3HU MOA3EMHBIX JKH-
BOTHBIX (Hampumep, JUYMHOK MaiiCKOro JKyKa) U MOJA3E€MHBIX 4acTeil pacTeHHui. Mbl He AOKHBI yIUB-
JATHCS, HATIPUMEP, TOMY, YTO B KOPHSX HAIUMX IEPEBbEB PA3MHOKEHHE KJIETOYEeK COBEpIIAETCS UMEH-
HO B XOJIOZHYIO TMOJIOBUHY I'OZia U YTO AEATENbHOCTh TaK HAa3bIBAEMOIl KaMOMabHON TKaHU 3aMHUpaeT
MOYTH Ha BECh TEIIbIH CE30H, — KakK pa3 oOpaTHO, 4eM B CTBOJIE, HAJ 3eMiIeil.

bymaxnas kacrproas
Ny 5 . F‘)p "y

Puc. 83. SAituo Bapurcs B OyMakHOM KacTproJie.

Bsrnsnute Ha puc. 83: AiiLO BapuTCs B BOAe, HaJUTON B OymaxHblil konmak! “Ho Beap Oymara
ceifyac 3aropuTcst U BOZA 3aJIbET JaMIly , — ckaskeTe Bbl. [TonpoOyiiTe jke caenaTb ONBIT, B35B U1 HETO
MJIOTHYIO MEPraMeHTHYI0 Oymary M HafeKHO MPUKPEnuB ee K npososoke. Bur yoenurecs, uro Oymara
HHUCKOJIbKO He MOoCcTpajaaeT ot orus. [Ipuunsa B TOM, 4TO BOA MOXKET ObITh HAarpera B OTKPBITOM COCY-
Jie TONBKO 10 TeMIepaTypel kuneHus, T.e. 1o 100°; mosTomy HarpeBaemas Boja, o0Jiajaromas K ToMy
e OONBIIOH TEeMIOEMKOCTHIO, Morjoias u30bITOK TErUIOTH Oymaru, He JaeT el HarpeTrbCs 3aMeTHO
Boime 100°, T. e. HacTONBKO, 4TOOBI OHa Moryia BocrameHuTbes. ([IpakTuyHee Oymer MOAB30BATHLCS
HeOobLIoi OymacHON KOpoOKoit B popme, n3odbpaxkenHoi Ha puc. 84.) Bymara He 3aropaercs, eciu
Jla’ke TIIaMsi JIMKET ee.

K Tomy ke pony sBIeHHI OTHOCHTCS U NEeYaJIbHEBIN OMBIT, KOTOPbII HEBOJILHO MPOAEBIBAKOT Pac-
CesiHHbIE JIFOAM, CTaBsiliue camorap Oe3 BOabl camoBap pacnauBaercs. IIpuunHa MOHATHA: MPUIION
CPaBHUTENBHO JIETKOIJIABOK, M TOJBKO TECHOE COCEACTBO BOAbI CMACAET €ro OT OMACHOTO NMOBLIIIEHHS
Temnepatypbl. Henb3si Takke HarpeBaThb 3amasiHHbIe KacTproiu 0e3 Bozbl. B crapeix nmynemerax Mak-
CHMa HarpeBaHue BOJb! MPEAOXPAHIIO OPYIKHE OT PACIIABICHHS.

Bbl MoJkeTe, nanee, pacriaBuTh, HAMPUMEP, CBUHLIOBYIO MI0MOy B KOpoOouke, cAeTaHHON U3 ur-
panbHOW KapThl. Hano Tonbko moaseprath AEHCTBUIO IUIAMEHH MMEHHO TO MECTO Oymaru, KOTopoe
HEMOCPEACTBEHHO COIMPHUKACAETCS CO CBUHLIOM: META/UI, KaK CPAaBHUTENIbHO XOPOLIWI MPOBOJHHUK TEIl-
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na, OBICTPO OTHUMAET OT OyMaru TEIio, He [aBast €if HArpeThCsl 3aMETHO BbIllIe TEMIEPATYPhI MJIaBie-
Hust, T. €. 335° (mist cBUHLA); TaKasi TEMIIEPATYPa HEAOCTATOYHA sl BOCTLIAMEHEHHs OyMari.

Puc. 84. BymaskHast KOpoOKa st KMITSTYEHHS BOJIbI.

XOpoMIo yaaeTcst TaKKe ISy OnbIT (pUc. 85): TONCTHINA rBO3Ab MITH KeJIe3HbIN (eLe Jyy-
1€ MeIHbIN) npyT oOMOoTakiTe nromHo y3koi OyMasKHOM MONOCKOH, HanoaoOne BUHTA. 3aTeM BHECHUTE
npyt ¢ OymaxHO! nmosiockoit B muams. Oroxs Oyaer nu3arth Oymary, 3aKONTUT €€, HO He COXKIKET, MOoKa
NpyT He packajutcs. Pa3ragka onbiTa — B XOpOLIEH TEMJIONPOBOAHOCTH METAJIA; CO CTEKJIAHHON ma-
NouKOi Moa00HBII onbIT He yaancs Obl. Puc. 86 u300paxaer CXOAHbII ONbIT ¢ “HECrOpaeMOil” HUTKOM,
ny20 HAMOTAHHOM Ha KITHOY.

Puc. 85. Hecropaemas Oymaskka.

Puc. 86. Hecropaemas HUTKa.
Iouemy nea ckoab3KHI?

Ha rnagko HaTepTOM IOy Jierde NMOCKONBb3HYThCS, Hexkenn Ha oObikHOBeHHOM. Kazanock Obl, TO
JKe caMOe JTOJDKHO MPOHCXOANTD Ha JIbAY, T. €. 21a0Kuil el NoJxkKeH ObITh Oosee CKONb30K, HEXKEIH JIeN
OyropuaTslii, LIEPOX OBATHIMN.

Ho ecniu Bam cily4anoch Be3TU HArPy’KEHHbIE PYUYHbIE CAHKH Yepe3 HEPOBHYH), OyrpUCTYIO Jieas-
HYIO TOBEPXHOCTb, BBl MOTJIM YOEIUTHCS, YTO, BONPEKH OXKHAAHUSAM, CAHU MPOCKANb3bIBAIM MO TaKOH
MOBEPXHOCTH 3aMeTHO Jsierye, yem no riankoi. [llepoxosaTeiii nen Oosnee CKOMB30K, YeM 3€PKaJbHO
rnankuii! 3To 0OBACHSIETCS TE€M, YTO CKOJIb3KOCTD Jib/Ia 3aBUCUT IJIABHbIM 00Pa30M He OT IIagKOCTH, a
OT COBEpILEHHO 0CO0O0H MPUYHMHBL OT TOrO, YTO TeMMepaTypa MJIaBJIeHHUs Jiba MOHMKAETCS MPU yBe-
NUYEeHUH DaBJICHUS.

Pazbepem, 4TO MPOUCXOIUT, KOTJa Mbl KaTaeMCsl B CaHAX WJIM Ha KOHbKaxX. CTOs Ha KOHBKaX, Mbl
OMUPaeMCsl HA O4€Hb MAJIEHbKYIO TUIOLIA/lb, BCErO B HECKOJBKO KBaAPATHBIX MHLIUMETPOB. M Ha 3Ty
HeOOMbIIYIO TUIOIAAb LEJHKOM AaBUT BEC Halero Tena. ECiu Bbl BCIOMHUTE CKa3aHHOE B IJlaBe BTO-
po¥i O NaBNIeHHH, TO NMOKMMETE, YTO KOHBKOOEIKel JaBUT Ha Jie CO 3HauuTenbHoi cuutoi. [Tox Sonbumm
JIaBJICHUEM JIe/l TaeT MPH MOHMKEHHON TeMIepaType; €Cliy, Hanpumep, Jiel UMeeT TeMrnepatypy — 5°, a
JaBJICHHE KOHbKOB MOHHM3MJIO TOYKY IUIABJAEHHs Jibja, MOMUPAEMOro KOHbkKaMu, Oosee dem Ha 5°, TO
3TH 4acTH Jbaa OyayT Taste [TeopeTHueckn MOXKHO BBIYHUCIINUTD, YTO AJIsl TIOHM)KEHUS TOYKU TastHUS
npaa Ha 1° TpeOyercsa BecbMa 3HauuTeNbHOE nasieHue B 130 kr Ha kBaapaTHbIi canTuMeTp. [Ipousso-
JAT I CAaHH WJIM KOHBKOOEKell Takoe OrpoMHOe NaBjieHue Ha jen? Ecnu pacnpenenuts Bec caHeil (Miu
KOHbKOOE)K11a) HA MOBEPXHOCTh MOJIO3bEB (MM KOHBKOB), TO MOJy4aTCs YUCIa rOpa3ao MeHbLIne. ITO
JOKA3bIBAET, UYTO KO JIbJly MPUJIETAET 6HIOMIHYI0 NAJEKO HE BCs MOBEPXHOCTDb 1101032, a JHILb HE3HAUH-
TenbHas 4acThb ee]. Uro ke nonydaercs? Tenepb MeXAY MONO3bIMH KOHBKOB M JIBIOM HaXxOAMUTCS TOH-
KHH CJION BOZBIL, — HEYAUBHUTENIbHO, YTO KOHbKOOEKeL CKONb3UT. M Kak TONbKO OH MEpPeMEeCTUT HOTH B
Opyroe MecTo, TaMm MPOH30MIeT TO ke camoe. Beroay moa Horamu KOHbKOOEKLA Jiea MpeBpalaercs B
TOHKHI CJIOH BOAbI. TakMMH CBOMCTBAMH M3 BCEX CYILECTBYHOLIMX TeJ 00JaaeT TONbKO JIed, OJMH CO-
BeTCKUH (PU3MK Ha3Bal ero “eAMHCTBEHHBIM CKOJIL3KUM TesIoM B npupoae”. [Ipoune tena riaafku, HO He
CKOJIB3KH.

[[Ipu TeopernyeckoM pacuere MPEAroNaraeTcs, YTo MpU IUIABJAEHUH U Jell, U BOJa HaXOAsATCA
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MO/l OJIMHAKOBBIM J1aBleHHEeM. ABTOP JKe OMUCHIBAET MPUMEPHI, KOrJa BoJa, 00pa3yroiascs npu rmias-
NIeHUM, HAXOMUTCS Mpu atMocdepHoM naBieHuu. B stom ciyuae TpeOyercst MeHbluee AaBjieHHE s
NOHMKEHHUS] TOUKH TasiHUA Jbaa. — [pum. peo.]

Tenepb MBI MOXKEM BEPHYTHCA K BOMPOCY O TOM, MIAAKWN WM IIEPOXOBaTbii jen Oonee
CKOJIb30K. MBI 3HaeM, 4TO OOMH M TOT e Irpy3 AaBUT TeM CHUJIbHEE, YeM Ha MEHbIUYIO IUIOLaAb OH
onupaercsi. B kakom ke ciydae 4eJoBeK OKa3blBaeT Ha Onopy Oosibliee JaBieHHe: KOraa OH CTOUT Ha
3epKajbHO MIAJKOM HJIM HA LIEPOXO0BATOM Jbay? SICHO, 4TO BO BTOPOM cilyuyae: Belb 31€Chb OH OMNupa-
€TCsl TUILIb Ha HEMHOTHE BbICTYIIbI M OYrOpKHU IIEPOXOBATON MOBEPXHOCTH. A yeM Ooibllie AaBieHHe Ha
nen, TeM oOUITbHee MUIaBIeHUe U, CAe0BATENbHO, e TeM Oonee CKOIb30K (€Cau TOAbKO MOJI03 A0CTa-
TOYHO LIMPOK; I Y3KOrO IM0JI03a KOHBKOB, BPE3arollerocst B Oyropku, 3T0 HEMPUIOKUMO — SHEPrHs
NBIKEHHs] PACXOyeTCs 371eCh Ha Cpe3biBaHie OyropKoB).

[ToHn:keHMeM TOUKM TasHUS JbJA MO/ 3HAYMTENBHBIM JaBJIEHHEM OOBACHAETCS M MHOXKECTBO
APYTUX sABIeHMIT OOBINEeHHOMN *)13HU. braroaaps 3T0i 0COOEHHOCTH JIbAa OT/ENbHBIE KYCKH €ro CcMep-
3al0TCA BMECTE, €CM UX CWJIbHO CHAB/IMBaTh. MajbuMK, CKHMas B PyKax KOMbsl CHera rnpu WUrpe B
CHEXKH, OECCO3HATENIbHO MOJIb3YETCsI MUMEHHO STUM CBONCTBOM JIEASHBIX KPYTUHOK (CHEKMHOK) CMep-
3aThCsl MO/ YCUIEHHBIM JaBJI€HHEM, MOHIKAIOINUM TEMIEPATYPy MX TasiHust. KaTtas CHEXHBINA KOM s
“cHe)kHOM 0albbl”, Mbl OMATH-TAKH MOJb3YEMCs YKa3aHHOH OCOOEHHOCTBIO JIbJa: CHEKMHKU B MECTax
CONMPUKOCHOBEHHS, B HHIKHEH 4aCTH KOMa, CMEpP3at0TCs MO TSUKECThIO HAlaBJIMBAKOIIEH Ha HUX MacChl,
Bbl moHuMaeTe Tenepb, KOHEYHO, MOYEMy B CHIIbHBIE MOPO3bI CHETr 00pasyeT pacChINaroLecs CHEXKKH,
a “6aba” nnoxo nenutca. [lox nasneHnemM HOr NPOXOKHMX CHEr HA TPOTyapax MOCTENEHHO YIUIOTHAETCS
B JIE/l. CHE)KMHKM CMEP3ar0TCsl B CIIJIOUIHOM IMJ1acT.

3amaua o JeasHBIX COCYJBKAX

Crnyyanoce nu BaM 3aQyMbIBaThCsl HajJ TeM, Kak 0OpasyloTCs JIesHbIe COCYJIbKH, KOTOPbIe MbI
4aCTO BUIMM CBELIMBAKOLIMMUICS C KPbILL?

B kakyro moroay oOpa3oBajiuch COCYJbKH: B OTTeneNb Wik B Mopo3? benu B oTrenesnb, TO Kak
MOTJIa 3aMepP3HYThb BOJA MPH TeMrnepaType Bbile HyJsi? Eciim B MOPO3, TO OTKyJa MOTJia B3AThCSl BOAA
Ha Kpbime?

Bbl BUAMTE, 4TO 3a7a4a He Tak MPOCTA, KaK KakeTcs: cHadasna. Ytobel Moriu odpa3oBaTbest Jieasi-
HbI€ COCYJIbKH, HYKHO B OJIHO M TO JK€ BpeMsi HMeTb 06¢ memnepamypsl: AJsi TasTHUSI — Bbille HYJS U
TUTS 3aMEP3aHMsT — HUKE HYJIS.

Ha camoMm fienie Tak U €CTh. CHer Ha CKJIOHE KPBILIH TaeT, TOTOMY YTO COJIHEYHBIE JIYYH HarpeBa-

IOT €ro A0 TEMIEPATYPHI Bbliie HYJIA, a CTEKAKLIUE KaIlid BOAbI ¥ Kpast KPbILIH 3aMEpP3ar0T, IIOTOMY
4TO 371€Ch Temneparypa nudce uyss. (KoHeuHO, Mbl TOBOPUM HE O TOM Ciiydae 0Opa3oBaHUsl COCYJIEK,
KOTOPBI 00YCJIOBJIEH TEMJIOTON OTAIIMBAEMOTO MO KPBIIIEH MOMELIEHHUS. )

- _t?,g, S e
S S R x

Puc. 87. Jlyan ConHua rperoT HAKJIOHHYIO KPBILY CHJIbHEE, YeM IOPU30HTAJbHYI 3€MHYIO MO-
BEPXHOCTb (HYHCIIa YKA3bIBAIOT BEJIUYHHY YIJIOB).

IIpencraBbre Takyw KapTuHy. ACHBIA qeHb, MOpo3 Bcero B 1 — 2 rpaayca. CoJHIE 3a11MBaeT BCe
CBOMMH JIy4aMH; OJTHAKO 7K€ 3TH KOCbIE€ JIydl HE HArpeBarOT 3€MJII0 HACTOJBKO, YTOOBI CHET MOT TasiTh.
Ho Ha cknoH kpeinyn, oOpawmeHHblil k CONMHIL, NyYd MajalT He HOM020, KAK HA 3eMI10, d Kpyye, noo
yenom, 6oree Oauskum Kk npsamomy. I3BeCTHO, 4TO OCBELIEHUE U HarpeBaHue JiydaMu TeM OOJiblile, YemM
OonbIINIT Yro COCTaBIISIOT YU ¢ TUIOCKOCTBIO, HA KOTOPYIO OHM nanatoT. ([lelicTBue ayueit mpomnop-
LUOHANBLHO CUHYCY 2MO20 yend, Uil Chayuasi, n300pakeHHOro Ha puc. 87, CHEer Ha KpbIlle MOJy4aeT
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Teria B 2,5 pasa Oosblie, He)KeqH paBHAs [UIOLIAb CHEra Ha FOPU30HTAIBHON MOBEPXHOCTH, MOTOMY
4to cuHyc 60° Gonblue cunyca 20° B 2,5 pasa.) Bor nouemy ckaT KpbILii HArpeBaeTCsi CUIbHEE U CHEr
Ha HeM moxkeT TaaTh. OTTasBINas BOJAa CTEKAaeT M KalIIMU CBUCAeT ¢ Kpas Kpbiud. Ho mox kpbiuei
TeMIepaTypa Huce HyJs, U Kallls, OXJlaXkaaemasi K TOMy Jke ucrapeHuem, 3amepsaer. Ha 3amep3uiyro
KarJjilo HaTekaeT CIeAyIoIas, TakkKe 3aMep3arolas, 3aTeM TPeThs Kars, U T. ., NOCTeneHHo obpa3y-
eTCsl MaJIeHbKHI JieastHoi Oyropok. B apyroii pa3 mpu Takoi jke Morojae 3TH JieAsSHbIe HAIIbIBbI ele
YIUTHHSIOTCS, M B pe3yJsibTaTe 00pa3yrTCs COCY/IbKH, BbIPACTAOLINE HAMOA0OHE H3BECTKOBBIX CTajlakK-
TUTOB B MOA3EMHBIX neliepax. Tak BO3ZHUKAIOT COCYJIbKM Ha KpbIIax capaeB U BOOOLe HeOTarniuBae-
MBIX ITOMELLEHHH.

Ta xe mpu4KrHA BbI3bIBAET HA HALIMX IJia3ax U Oojiee rpaHAMO3HbIE SBJACHUS BEIb Pa3dvue B
KJIMMAaTUYECKUX TMOsiCax M BpeMEHax rojaa oOyCJOBJEHO B 3Ha4MTeNbHOI cteneHu [Ho He Bceueno:
Ipyras BakHas MPUYHHA 3aKJKOYAeTCs B HEOAHHAKOBOH MPOAOKUTENBHOCTH OHS, T. €. TOTO IpoMe-
KYTKa BpeMeHH, B TeueHHe kotoporo Conuue corpesaer 3emmo. Obe npuduHel, BipoyeM, o0ycioBie-
Hbl OTHUM aCTPOHOMHUYECKUM (PAKTOM: HAKJIOHOM 3€MHOI OCH K TJIOCKOCTH OOpaiueHust 3eMIu BOKPYT
ConHua] u3MeHeHHWeM yrjia nmajaeHusi coyiHeuHbX ny4deil. ConHUe OT HAC 3MMOM MOYTH HA TaKOM JKe
PaCCTOSTHUM, KaK M JIETOM; OHO OJIMHAKOBO YAAJEHO OT MOJIOCOB M 3KBATOPa (pasiuyusi B PACCTOSHUU
HACTOJILKO HUUYTOXKHBI, YTO HE UMEIOT 3HaYeHus1). HO HaKkJIOH CONHEYHBIX JIyuel K MOBEPXHOCTH 3eMIIH
Osu3 sKBaTOpa OOMbIIE, YeM Y MOJIKOCOB; JIETOM 3TOT Yroj OOoJiblie, YeM 3UMOI. ITO BbI3bIBAET 3aMET-
HbIE Pa3/Inyusl B TEMIEPAType AHA H, CAESN0BATENbHO, B )KH3HU BCEH MPUPOBI.

I'naBa ceapmasn. JIYUU CBETA

IMoiimanHbIE TeHH

Oil, menu, menu uepuvle,
Koeo évt He nazonume?

Koezo ne nepezonume?

(Bac moavKg, menu Hepile,
Heavaza noimams — obusams!
Hexpacos

[Tpanens! HaLIM YMEJIH €CJIH He JIOBUTh CBOM TE€HH, TO U3BJIEKATh U3 HUX MMOJb3Y: C TIOMOIIBIO Te-
Hell pHCcOoBaJIN “CUIY3ThI — TEHEBbIE N300PaKEHUs YEJ0BEYECKON (PUTypHI.

B nawu qHu O6iaropapst pororpaduu Kaxkaplit UMEET BO3MOXKHOCTb MOJYYUTh CBOI MOPTPET UJIH
3aneqarsers uepThl goporux emy mtoneir. Ho B XVIII Beke mroam He ObLTH TaK CHACTIIMBbI: TOPTPETHI,
3aKa3blBaeMbl€ XyJAOKHUKAM, CTOMJIM OONbLIMX AeHEr U ObUIM JOCTYIHBI JIUIIb HEMHOTUM. BOT nouemy
TaK pPacnpoCTpPaHeHbl ObUIM Cu/Iysmbl. 1O U3BECTHON CTENEHW OHM 3aMEHsIU TOrja COBpeMeHHbIe (o-
torpadpun. CunysTbl — NOMMaHHbIE U 3aKperuieHHbie TeHH. OHU MONYYaTuCh MEXAHUYECKUM MyTEM U B
5TOM OTHOLUEHMM HATIOMHHAIOT MPOTHBOIOIOKHYIO UM CBETOMUCH, MBI MONB3YeMCsl C6emoM, TIPeAKH
HAllU AJIs TOM K€ LIeNU MOJIb30BaJIMCh €r0 OTCYTCTBUEM — HIEHBIO.

Kak 3apHCOBBIBAIMCH CHIIYIThI, TIOHATHO U3 puc. 88. ['on0oBYy nMoBOpayuBaiy Tak, YTOOBI TEHb Na-
BaJla XapakTepHblit mpoduib, 1 00BOANIN KapaHAALIOM €€ OuepTaHus. 3aTeM KOHTYP 3a/MBai TYLIbIO,
BbIPE3aJId U HaKJenBaJu Ha Oenyto Oymary, cunysT rotos. [1pu jkeaHuu yMEHbIIAIH €ro ¢ MOMOLIbIO
ocoboro npubopa — nanrorpada (puc.89).
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Puc. 89. YMeHbIeHHE CHITY3THOTO NMOPTPETa.

Puc. 90. Cunyat Hlunnepa (1790 r.).

He nymaiite, 4TO NMPOCTOi TEMHBINA a0pUC HE MOXKET AaTh NMPEACTABICHUSA O XapaKTePHbIX YepTax
opurvHana. HanpoTtus, yaauHblil CHIY3T OTIMYAETCS MHOTZA MMOPA3UTEbHBIM CXOACTBOM C OpUIHHA-
JIOM.

OTa 0cOOEHHOCTh TEHEBBIX M300pakeHHil — MPH NMPOCTOTE KOHTYPOB [aBaTh CXOACTBO C OPHUIH-
HAJIOM — 3aMHTEPecOBaja HEKOTOPbIX XYIOKHUKOB, KOTOpbIE CTajH PUCOBATb B TAKOM poOjie Lejbie
cueHbl, Janawadre u T. 1. [locTeneHHO pUcOBaHUE CUITY3TOB CO3AJIO LIEJYIO MIKONY XYA0KHUKOB.

Kypbe3HO MpoUCXOXkKAEHHE CaMOro CIOBa “CHIIY3T . OHO 3aMMCTBOBAaHO OT (hammiuu (paHLy3-
ckoro muHuctpa ¢uHancos cepenunbl X VIII Beka, DTbeHa ae CunysT, NPU3bIBABLIErO CBOMX PacTOYU-
TEJIbHBIX COBPEMEHHHUKOB K Pa3yMHOM OepekIMBOCTH M yrpekaBiuero GpaHiy3CKyiO 3HaTh B 4pe3Mep-
HbIX TpaTax Ha KapTHHbI U MOPTPeThbl. JlelieBr3Ha TEeHEBbIX MOPTPETOB MOajia MOBOM LIYTHUKAM
Ha3bIBaTh UX noprperamu “a la Silhouette” (“mo CumyaTy”).

HpinjieHoK B siiue

CpoiicTBaMu TeHEH BbI MOXKETE BOCIOJb30BaTbCs, YTOOBI MOKa3aTh TOBAPUIIAM HHTEPECHYIO
wyTky. M3 npomacnenHoit Oymaru ycTpoiTe 3KpaH; Ajsl 3TOr0 AOCTaTOYHO 3aTsHYTb Takoi Oymaroii
KBa/JpaTHBIN BbIpe3 B JucTe KapToHa. ITo3anau skpaHa momecTuTe ABE JIAMITbl, 3puTens OyayT cuaerb
BIIEPEAU HErO, MO APYTYI0 CTOPOoHY. OaHY JlaMiy, HAPUMED JIEBYIO, 3aXKIUTE.
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Puc. 91. MHUMBII PEHTT€HOBCKUI CHUMOK.

Meskny 3a%0KEHHOW J1aMroi M 3KPaHOM MOCTaBbTE Ha MPOBOJIOKE OBa/IbHbIM KYCOK KapTOHA, U
TOrJa Ha 3KpaHe MOSBUTCSA, KOHeYHO, cuiyaT siiina. ([IpaBas nammna nmoka He 3axkeHa.) Ternepb Bbl 3a-
ABJIsIeTe FOCTSAM, YTO MPHUBENETE B JEHCTBHE “PEHTIEHOBCKUI ammapar’, KOTOpPbIH OOHApPYKUT BHYTPH
aiua... ueirienka! M neicTBUTeNbHO, Yepe3 MrHOBEHHE FOCTH BHJIAT, KaK CHJIYIT fAiLla CIIOBHO CBET-
JIEEeT 10 KpasiM, a B CeperHe ero A0BOJIbHO OTUETJMBO BbIPUCOBBIBAETCS CHIIYAT LblMieHka (puc. 91).

Pasraaka (pokyca npocTa: Bbl 3a;KUraere MpaBylo Jamily, Ha MyTH Jy4eii KOTOPOii MOMELIeH Kap-
TOHHBIH KOHTYP LbIIUIEHKA. YacTh OBaJILHOM TEHH, Ha KOTOPYK) HAaKJIA[bIBA€TCs T€Hb OT “LbINIEHKa
OCBeLLeHa TPaBOi JIaMIION, MO3TOMY Kpas “siiua”’ cCBeTJiee BHYTPEHHEH 4acTu. 3puUTenu ke, CHASINe
MO TY CTOPOHY KPaHa M HUYEro He MOJ03PeBa0Ue O BALIUX JeHCTBUSIX, MOTYT, MOJKAIY, — €CJIA OHU
HecBeAylH B U3MKEe U aHATOMHH, — BOOOPA3UTh, YTO Bbl B CAMOM J€Ji€ MPOMYCTHIIA Yepe3 KYPUHOE
SULIO0 PEHTIEHOBCKUE JIYYH.

Kapuxartypusbie pororpaduu

MHorue He 3HalOT, uTO (oTorpaduueckuii anmapaT MOXKHO YCTPOUTb U 0€3 yBENHYHUTETbHOrO
crekna (00beKkTHBA), MONBL3YACh MPOCTO MAJICHBKUM KPYrjbiM oTBepcTHeM. M300pakenus nmonydaroTcs
npu 3ToM MmeHee sipkue. JIFoOonbITHOE BUIOU3MEHEHHE TAaKOi kamepbl Oe3 00beKTHBA MPEnCTaBIseT
“lueneBasi”’ Kamepa, B KOTOPOH BMECTO ABbIPOYKH MMEIOTCS ABE Mepecekaroinuecs wenu. B nepeaneii
4aCTHU KaMmepel MOMEIIAI0TCs 1Be AOLIEYKH, B OfIHOW CAeNaHa BEePTHUKaJbHas LieNb, B APYroi — ropu-
3oHTanbHas. Ecnu ofe noueuky npuiieraroT Apyr K ApYry BIUIOTHYIO, H300pakeHHe TMOydaeTcst Takoe
K€, KaK U y KaMephl C IbIPOYKOM, T. €. HerckaxkeHHoe. CoBceM MHOE HaOMOAAeTCs, eCiu AOLIeUKH
HAXOMSTCS Ha HEKOTOPOM PACCTOSIHUM OJIHA OT APYroil (MX HAPOYHO [eNarT MOABUIKHBIMU), TOrAA
n3o0pakeHue Kypre3sHbiM 00pa3om uckaxaercs (puc. 92 u 93). Ilonyuaercst ckopee kapukatypa, Hexe-
nu pororpadus.

Uem xe oObsicHsieTcs Takoe uckaxkeHue? PaccMOTpum ciiydail, KOrja ropuM3OHTajbHAas LIENb
HaXOIMUTCs Biepeau BepTHUKanbHOW (puc. 94). Yepes nepsyro wmenb C nydn OT BEPTHUKANBHBIX JHHUI
¢burypsr D (kpecra) nmpolayT Kak yepe3 NpoCcToe OTBEPCTHE, 3a0HAsA LIe/Ib HUCKOJIBKO He U3MEHHT Xoaa
sTux aydeit. CienoBaTeibHO, H300pakeHUe BEPTHKAIBHOM JIMHUM MOJYYUTCS Ha MAaTOBOM CTeKsie A B
TOM MaciuTade, KOTOPbIH OTBeYaeT paccTosiHuio crekya A ot crerku C.

T

Puc. 92. ®ororpadus-kapukarypa, nojyyeHHas ¢ MOMOLIBIO LIeneBoil kamepsl. M3obpakenune
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PaCTSIHYTO FOPU30HTANBHO.

Puc. 93. Kapukarypuas dhotorpadusi, BbITAHYTasi BEpTUKANIbHO (MOJyYeHa [IeIeBOi KaMepoi).

Wnave 1300pasuTcsi Ha CTEKIIE cOPU3OHMAIbHASL TUHUS TIPH TOM JKe PacnojokeHuu meneit. Ye-
pe3 nepByro (FrOPHU30HTANIbHYIO) IIeNb JYYH NpoiayT OecrnpensaTCTBEHHO, He NMepeKpelnBasich, OKa He
JNOCTUTHYT BEPTHKaNbHOM 1enu B; yepes aTy wwensb Jyuu NpoiayT Kak yepes AbIPOUKY M JanyT Ha Ma-
TOBOM CTekJie A n3o0pakeHue B TOM MaciuTade, KOTOPbIii OTBEYAeT PACCTOSIHHIO A OT 6MOpOil TIepero-

ponku B.

Puc. 94. Tlouemy Lienesast KamMepa JaeT UCKaKEHHBIE H300paKeHus!.

Kopoue roBops, nist 6epmuxansrbix TAHAR, TIPH JAHHOM PACIOJIOKEHHUH LIeneil, kak Obl cyle-
CTBYET OIHA TOJIbKO Nepeonss Ieb, IJisl TOPU3OHTANbHBIX, HAMPOTHB, — OJHA TOJBKO 3a0nssd. A Tak
KakK MepefHss LWejb Oaibuie OT MaTOBOTO CTEKJIA, HEXKENU 3aHssl, TO BCE BEPTUKAJIbHBIE MPOTIKEHU
JOJKHBI TIOJYYUTHCS Ha cTekne A B Oonbuiem maciutabe, HEXeIH rOPU3OHTaNbHBIE, H300pakeHue Oy-
JeT Kak Obl BBITSHYTO MO BEPTUKAJIBHOMY HaMpaBJIEHUIO.

HaoGopot, npu oOpaTHOM pacnojoXeHUH Ledel AOJDKHbBI MONYYUTbCs N300paKeHHs], BITSIHY-
Tbl€ B TOPU30HTAIbHOM HarpasieHuu (cp. puc. 92 u 93).

[ToHATHO, YTO NP KOCOM Pa3sMELIEHMH Ienel OyayT Mosiy4yaTbCs MCKaKeHUs! COOTBETCTBEHHO
WHOTO pofa.

Takoit KaMepoil MOJKHO TMOJIb30BATHCS AJ1s1 MOJYYEHUs HE ONHUX JIMIIb Kapukatyp. OHa npuroaHa
u Ui OoJiee Cepbe3HBIX MPAKTUUECKUX LieJiel, HanpuMep AJst TOro, 4TOObl MPUrOTOBUTb BAPUAHTHI ap-
XMTEKTYPHBIX YKPalIEHUH, y30pOB /11 KOBPOB, 000€B U T. I, BOOOIIE MONy4YaTh OPHAMEHTHI U Y30PHl,
IO JKEJIAaHHUIO PACTSHYTHIE WM CXKATHIE B OMPENeIeHHOM HaNpaBJIeHUH.

3apaua 0 COTHEYHOM BOCXO0J€e

Be1 Habmonanu Bocxon CosHia poBHO B S yacoB. Kak M3BECTHO, YTO CBET pacrpOCTPaHAETCS He
MICHOBEHHO: TpeOyeTcsi HEKOTOpoe Bpemsi, 4TOObI JIyud ycread AOWTH OT MCTOYHMKA CBETa 10 rJasa
HaOmoaTens. MOXKHO MO3TOMY 3a/1aTh BOMPOC: B KOTOPOM 4acy HaOmwojanu Obl BBl TOT JK€ BOCXOJ,
ecnu Obl CBET PacnpOCTPAHAIICS MTHOBEHHO?

Cger mpoberaet paccrosinue ot ConHua 10 3emiu B 8 munyT. Kazanoce Obl, 4TO pu MeHOBEHHOM
pacmpoCcTpaHEeHHWH CBEeTa Mbl JA0JKHbI ObUTH Obl yBUAeTh Bocxoa CosHua Ha 8 MUHYT paHee, T. €. B 4
yaca 52 MUHYTBHIL

Jlnst MHOTHX, BepOsITHO, OyaeT MONHOH HEOKHAAHHOCTBIO, YTO TAKOH OTBET COBEPIIEHHO HEeBe-
pen. Benp ConHue “BOCXOAMUT’ OTTOrO, YTO HAlll 36MHOMH LIap MOBEPTBHIBAET B YIKE OCGEUfeHHOe NpO-
CMPAancmMeo HOBbIE TOUKHU CBOEH MOBepXHOCTU. [103TOMY npy MrHOBEHHOM PAaclpOCTPAHEHUU CBETA Bbl
3amerunu Obl Bocxox CosHIA B TOT K€ CaMblii MOMEHT, 4TO MU MPH IMOCJIEIOBATEIbHOM €ro pacnpo-
CTpaHeHHH, T. €. poBHO B 5 yacoB [Ecnu ke mpuHATH BO BHUMaHHE TaK Ha3bIBaeMylo “aTMochepHyro
pedpakuu0”, TO pe3yabTaT NOAy4UTCs eure Oojiee HeokuaaHHblil. Pedpakiust HCKPUBIIAET MyTh JIy4eH
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B BO3/lyX€ M T€M CaMbIM MO3BOJIsiET HaM BuaeTh Bocxon CojHLA panee ero reOMeTpUYecKOro rnosplie-
HUsl Haa ropu3oHToM. Ho mpu MrHOBEHHOM pacrnpocTpaHeHHH cBeta pedpakuuu ObITh HE MOKET, TaK
Kak rnpenomiieHne oO0yCloBINBAETCs pa3IMuueM CKOPOCTH CBeTa B pasHbIX cpenax. OTcyTcTBue XKe pe-
(bpakuum nowsieyer 3a coboii To, 4ro HabmoAaTens yBUAUT Bocxoa CoJiHLIa HEMHOTO HO3Jce, YeM TPU
HEMTHOBEHHOM pPacrpOoCTpaHeHHH CBETA, Pa3HHULIA 3T, 3aBHUCS OT LIHUPOTHI MeCTa HAOMONEHHUs, TeMITe-
paTypbl BO3AyXa M APYrUX YCJIOBUM, kojebnercs OT 2 MMHYT 10 HECKOJBbKHX CYTOK M faxe Oosee (B
NoJIApHBIX wHpoTax). [Tonydaercs JOOONBITHBIN MAapagIoKe: MPH MIHOBEHHOM (T. €. OECKOHEUHO ObICT-
pOM) pacnpocTpaHeHHH cBeTa Mbl HaOmomanu Obl Bocxox ComnHLa Mo3ske, 4YeM NMpH HEMTHOBEHHOM!
JlanbHelilee pa3BUTHE 3TOH 3a/1a4M CM. B KHUre “3HaeTe Ju Bbl (pu3uky?”’].

Hpyroe neno, ecnu Bbl Habmonaere (B Teneckomn) nossieHne Ha kpawo CojHLA Kakoro-HHOYAb
BoICcTyMA (nMporydepaHLa): Mpu MCHOBEHHOM PAaCMpPOCTPAHEHHH CBETA Bbl 3aMETH/IN Obl €ro Ha 8 MUHYT
paHblLIe.

I'naa Bocbmasi. OTPAYKEHUE U ITPEJIOMJIEHUE CBETA.

Buaerns ¢cKBO3b CTEHbI

B neBAHOCTBIX rojiax MpoLIIOro Beka mpojaBacs JOOONBITHRINA npubop noa rpOMKMM Ha3BaHU-
eM: “peHTreHoBckuii anmapat’. IToMHio, kak st ObUT 03a7a4eH, KOT/ia elle KOJbHUKOM BIIepPBbIE B35UI B
PYKH 3Ty OCTPOYMHYH BbIAYMKY: TpyOKa AaBajia BO3SMOYKHOCTh BHAETh OYKBAJbHO CKBO3b HEMpPO3pau-
Hble MpeaMeThi!

Puc. 95. MHMMBIiIT peHTT€HOBCKHI arnapar.

Sl paznuuan OKpy’Karollee He TOIbKO 4epe3 TONCTYI0 OymMary, HO U uepes Jie3Bue HOXKa, HENMPOHH-
HaeMoe Jaxke JUIA MOJJIMHHBIX PEHTreHOBCKUX Jiydyed. Hexurphlii cekper ycTpoicTBa 3TOH MIpyLUKH
Cpa3y CTaHeT BaM SICEH, €CJIM Bbl B3IJIAHETE HA puc. 95, uzodpakaromumii nmpoodpas onuceBaeMoi Tpyo-
ku. YeTbIpe 3epkaliblia, HAKJIOHEHHBIX MO YIJIOM B 45°, OTpakarOT JIy4d HECKOJIbKO pa3, BeAs UX, TaK
CKa3aTh, B 00XOJ HEMPO3PAYHOTO NMPeAMETa.
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Puc. 96. Ilepuckon.

it
-—

Puc. 97. Cxema nepuckorna rnoaBoaHON JOIKH.

B BOGHHOM Jesie IHPOKO MOJIL3YIOTCS NoAoOHBIMU ke mpubopamu. Cuns B TpaHLiee, MOXKHO
CIIeIUTH 32 HeMpHUsATEeNeM, He MOJHUMAs TOJIOBbI HaJ 3eMJIeil W, ClenoBaTeNbHO, He MOACTaBIsAs ceds
N0J1 OTOHb HEMPHUATENS, €CJIM CMOTPETh B MPUOOP, KOTOPBIH Ha3zbiBaeTCs “nepuckonom” (puc. 96).

Uem pnuHHEe MyTh Jy4eil CBeTa OT MECTa BCTYIUICHUS] B MEPHCKOI 10 ria3a HaOmoaaTesns, TeM
MEHbILIe TToJIe 3peHus], BUAUMOe B pubop. UToObl yBeTMUNTh MOJe 3peHus, MPUMEHSETCS CUCTEMa OTl-
THYeCKUX cTekos. OHAKO CTekJa MOrJIOMAaT 4acTh CBeTa, MPOHMUKAIOIIErO B MEPUCKOI, SCHOCTL BH-
OUMOCTH TMPEeAMETOB OT 3Toro crpanaer. Cka3aHHOe CTaBUT M3BECTHbIE IPaHHIIbI BHICOTE MEPUCKONA;
JIBA IECSITKA METPOB YIKE SBJISIOTCS BBICOTOM, MPHOIMKAIOIIEHCS K npeney; Oojiee BLICOKHE MEPHUCKO-
MBI JAIOT Yepecuyp Majioe 1ojie 3peHHs 1 HEOTYeTIUBbIe N300paskeHus, OCOOEHHO B MACMYPHYIO TIOro-

ay.

Kanutan moaBoaHOM J0AKK HaOMOAaeT 33 aTaKyeMbIM CYIHOM TaK)K€ MOCPEICTBOM MEPUCKONa —
JUTMHHOHN TPyOKH, KOHELl KOTOPOM BBICTYIAET HaJ BOAOWH. DTH MEPUCKOMNBI ropa3no CIOXKHEE, YeM Cy-
XOTMYyTHBIE, HO CYLIHOCTD Ta JK€: JYYH OTPakaroTcs OT 3epkasa (MM NPU3MBI), YKPEIUIGHHOT'O B BBICTY-
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MAoLIe YacTH MEePUCKONa, WAYT BAOJb TPYObI, OTPAKAKOTCSA B HIDKHEH €€ 4acTH W MOMNagatoT B rias
Habnronarens (puc. 97).

I'oBopsimas “oTpydnenHas’” rosiosa

“Yyno” 3T0 HepenKko MoKa3bIBaJOCh B CTPAHCTBYIOUIMX MO MPOBUHLMH “My3€aX~ U “TIAHONTHUKY-
Max”. HermocBsILIEHHOro OHO MOJIOKHUTEIbHO OLISJOMIISIET: Bbl BUAUTE mepen coboi HeDOoNMbLIONH CTOo-
JIMK C TapenkoM, a Ha TapeliKe JIEXKUT. .. K1Bas YesloBeuecKasl rojosa, KOTopas JIBHraeT riia3aMu, roBo-
pur, ect! Ilon cronukom crpsTaTh TyJOBHLIe Kak Oyaro Herae. XOTs MOAOHTH BIUIOTHYIO K CTOJY
HEeJb3s1, — BaC OTAEJSIET OT Hero 0apbep, — BCE JKE Bbl SICHO BHAWTE, YTO MO CTOJIOM HUYEro HeT.

A2 YY)

Puc. 98. Cekper “oTpyOneHHO” rosoBsl.

Korma Bam npuaercst ObITh CBHAETENIEM TAKOro “dyma’, mMonpoOyiTe 3aKUHYTh B MyCTOE MECTO
MO/ CTOJIMKOM CKOMKAaHHYK) OyMaskKy. 3arazka cpasy pasbsaCHHUTCS: OyMa)kka OTCKOYMT OT... 3epKaJja!
Ecnu oHa u He IONETUT [0 CTOJIA, TO BCe ke OOHAPYKUT CYLIECTBOBaHHE 3€pKasa, TaKk Kak B HEM IO-
SBUTCS ee oTpaxkeHue (puc. 98).

JloCTaTO4YHO MOCTABUTD MO 3€PKATy MEKAY HOKKAMH CTOJA, YTOOBI MPOCTPAHCTBO MO HUM Ka3a-
JIOCh M3[AJTA MYCTbIM, — Pa3yMeeTcsi, B TOM JIMLIb CIy4ae, eClii B 3epKalie He OTpakaeTcss 00CTaHOBKA
KOMHaThl Wiu mybsuka. BoT nmoyemy KOMHaTa JOJKHA ObITH TyCTa, CTEHBI COBEPLICHHO OJMHAKOBBI,
MOJ BBIKpAIleH B 0HOOOpa3HbIi LBeT, 0e3 y30poB, a myOsuka AepKUTCsS OT 3epKaja Ha JIOCTaTOYHOM
paccTosiHUM.

Cexper npocT 10 CMEIIHOro, HO MOKA HE Y3Haelllb, B YeM OH 3aKJIF0YaeTCs, NMPSIMO TepselIbCs B
JOrajiKax.

Huorna dokyc obcrasnsiercs ewe g dexTHee. POKYCHUK MOKA3bIBAECT CHa4ajla MyCTON CTONHUK;
HH MO HUM, HU HaJ HUM HUYEro HeT. 3aTeM NMPUHOCUTCSA M3-3a CLEHBI 3aKPBITHI SIUK, B KOTOPOM
Oyato Obl M XpaHUTCS “KHBas rojiosa 0e3 TynoBuia” (B AEHCTBUTENBHOCTH Ke LUK NMycToi). POoKycC-
HHUK CTaBUT 3TOT SILUMK Ha CTOJI, OTKM/BIBAET MEPEAHIO CTEHKY, — M U3YMIIEHHON nyOiuke npeacras-
JISIeTCSl rOBOPSILas uejoBeyeckast rojosa. Uurarenb, BEPOSITHO, YK€ AOrajajics, YTO B BEPXHEH 10cke
CTOJIa UMEeTCsl OTKUJHAs 4acTb, 3aKPbIBAIOLIASI OTBEPCTUE, Yepe3 KOTOPOe CHUISLIHMI MOJ CTOJOM, 3a
3epKajlaMy, IIPOCOBBIBAET OJIOBY, KOIAa Ha CTOJ CTaBAT MyCTOH AUIUK 0e3 nHa. POoKyC BHAOU3MEHSIOT
W Ha WHOM JIaJl, HO MEPEeUUCHIATL BCe BapHAHTBl Mbl 371eCh HE CTaHEM, YBUIEB, YHTATENIb pasragaeT ux
cam.

Bnepeau wam czagu?

EcTh He Masio Beliel JOMaliHero o0Mxoa, ¢ KOTOPbIMU MHOTHE JIFOAH 0OpalialTCs Heleaeco-
0o0pa3Ho. Mbl yike yKka3blBajJl PaHblIe, YTO UHbIE HE YMEKOT MOJb30BATHCS JIbAOM Ul OXJIAXKIAEHHUS:
CTaBSIT OXJIAXKIAEMbIE HATIMTKH Ha JI€, BMECTO TOTO 4TOOBI MoMearh ux 700 nen. OKa3bIBaeTcsl, 4TO U
OOBIKHOBEHHBIM 3€PKAJIOM HE BCE YMEIOT MOJb30BaThCs. CIuionib U PSAAOM, JKeJias XOPOLIO PasriisiieTh
ceOst B 3epKajie, CTaBAT Jammy no3aou cedsi, 4ToObl “OCBETUTb CBOE OTPAKEHUE , BMECTO TOrO 4TOObI
OcBeTUTh camux ceOsi! MHOrue JKeHIHHBI MOCTYMaloT UMEHHO Takum oOpasom. Hama uurarenbHuLa,
0e3 COMHEHUs, 10raaaeTcst MOMECTUTD JIaMITy 6Hepeou cedst.,

MozkHO 11 BHAETH 3epKaio?

Bort eue oka3aTensCTBO HEAOCTATOYHOTO 3HAKOMCTBA HAIEro ¢ OOBIKHOBEHHBIM 3€pKajioM: Ha
TOCTAaBJIEHHBII B 3arojJIOBKE BOMPOC OOJBIIMHCTBO OTBEYAST HENMPABWIBHO, XOTA BCE TJISIATCS B 3epKa-
JIO €XKEIHEBHO.

Te, k10 yOEKAEH, UTO 3ePKaj0 MOKHO BUAETh, OMIMOAOTCs. XOpoLiee YUCTOe 3ePKaI0 HEBHIM-
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M0. MOKHO BHIETH pamy 3epKaja, ero Kpas, npeaMeThbl, B HEM OTPaKaroL[MEecs, HO CaMOro 3epkarna,
€CJIM TOJIbKO OHO He 3arpsi3HeHO, BUIAETh Hesb3st. Besikas ompasicaionyas nOBEPXHOCTb, B OTIHYHE OT
NOBEPXHOCTH pacceusarouell, cama no cede Hesuauma. (PacceunBaroiieil Ha3bplBaeTCs Takas MOBEpX-
HOCTb, KOTOpasi pa3OpachiBaeT JIydd CBeTa IO BCEBO3MOKHBIM HampasiieHHsM. B oOmexuTuu mbl
Ha3bIBaeM OTPAKAIOLIHE MOBEPXHOCTH MOJUPOBAHHBIMY, & PACCEHBAOIINE — MATOBBIMH. )

Bcee Tproku, (GOKYChl U WILTIO3MH, OCHOBAHHbIE HA MCIOJIB30BAHMH 3epKaJl, — XOTs Obl, HarprMep,
ceifyac OMUCAHHBIN OMbIT C FOJIOBOI, — OCHOBaHbI MUMEHHO Ha TOM, YTO CaMO 3€pKajio HEBUIUMO, a BUJI-
HBI JIMIIb OTPAXKAIOIIHECS B HEM MPEIMETHI.

Koro mMb1 BUANM, rasasa B 3epkajio?

“Pasymeercs,, camux cebsi, — OTBETAT MHOTHE, — Hallle H300pakeHue B 3epkasie eCTb TOYHeimas
KOIHS HAC CaMHX, CXOJIHasi C HAMH BO BCeX MOJPOOHOCTIX .

He yroaHo jin, ogHako, yOenuThCs B 3TOM cxozacTee? Y Bac Ha MpaBoil LEeKe POAUHKA — Y BALIETO
JIBOIMHMKA MpaBas 1IeKa YMCTa, HO Ha JIEBOI 1IeKe €CTh MATHBILIKO, KOTOPOro y BaCc HAa 3TOM IIEKe He
umeercs. Bbl 3auechiBaeTe BOJIOCHI HAMpAsO — Balll ABOMHMK 3a4eChIBAeT UX Haieco. Y Bac mpasas
OpoBb BBILIE U TYILE JIEBOH, Y HErO, HAMPOTHUB, 3Ta OPOBb HUXKE U peXke, HEKENU JieBasd. Bbl HOcUTE Ha-
Cbl B MPAaBOM KapMaHe JKWJIeTa, a 3aMMCHYI) KHIDKKY B JIEBOM KapMmaHe MUIpKAaKa, Ball 3epKajibHbIN
JBOMHUK UMEET MHbIE MPUBbIUKH: €0 3aMUCHAasi KHMIKKA XPAHUTCS B MPABOM KapMaHe MUPKaka, 4achl —
B JieBoM kuneTHoM. OOparure BHUMaHue Ha uudepdnar ero yacos. Y Bac TakMX 4aCOB HUKOrIa He
ObIBaJIO: pacrojioKeHne U HauepTanue nudp Ha HUX HeoObIYaliHOe, HanpuMep, uudpa BoceMb H300pa-
)KE€Ha TakK, Kak ee HUrae He nzodpaxator — [IX, 1 nomeleHa Ha MecTe JBEHAALATH; IBEHA/LATH JKe HeT
COBCEM; MOCJIe LIECTH CNeAYET MsiTh, U T. [.; KPOME TOro, JABHIKEHUE CTPEJIOK Ha Yacax Ballero ABOHHH-
Ka 00paTHO OOBIMHOMY.

Puc. 99. Takue yacel umeer mpu cede ABOHHHK, KOTOPOTO Bbl BUAUTE B 3epKaje.

HakoHnel, y Bamero 3epkajbHOro JBOHHHKA eCTh (PU3HUECKHH HeNOCTaTOK, OT KOTOPOro BbI, HAZIO
AyMaTh, CBOOOHBI: OH jeBla. OH NMULIET, LILET, €CT JIEBOH PYKOMH, U €CJIH Bbl BbIPA3UTE TOTOBHOCTD C
HUM [0310pPOBAThCs, OH MPOTSHET BaM JIEBYIO PYKY.

Henerko pewutb, rpaMOTEH JIM Ball ABOHHHK. BO BCSIKOM cliyyae rpaMOTeH Kak-TO MO OCOOeH-
HoMmy. EfiBa M ynacTcs BaM mpovecTb XOTh OZIHY CTPOKY M3 TOH KHUTH, KOTOPYIO OH JI€P)KHUT, UM Ka-
KOe-HUOY b CIOBO B TEX KapaKyJIsix, KOTOPbIE OH BbIBOJUT CBOEH JIEBOI PYKOI.

TakoB TOT 4€JIOBEK, KOTOPbII MPUTSA3AET HA MOJHOE CXOACTBO ¢ Bamu! A Bbl XOTHUTE CYAUTH IO
HEMYy O BHELHEM BHUI€ BaC CAMUX. ..

[IIyTku B CTOPOHY: €C/IM BBl iyMaeTe, YTO, I B 3epKajo, BUAUTe camux cels, — Bel 3a0ysKaa-
erech. Jluno, TynoBuIe U onexnaa y OONbIIMHCTBA JIIOAEH HE CTPOro CHMMETPHYHBI (XOTS MBI 3TOTO
00BIYHO HE 3aMe4aeM): mpaBasi MOJOBHMHA HE BIOJHE CXOHA ¢ jieBOi. B 3epkajie Bce 0COOEHHOCTH Tpa-
BOH MOJIOBUHBI MEPEXOAT K JIEBO#, H HA0OOPOT, TaK YTO Mepea HaMH siBisieTcs: PUrypa, Ipou3BOAsLLAs
3a4acTY COBCEM HHOE BIEYaTICHHE, YeM Hallla COOCTBEHHas.

Pucosanue nepesa sepkajiom

HeTox1eCTBEHHOCTh 3€PKaJIbHOTO OTPAXKEHNSI C OPUTHHAJIOM €11 3aMETHEE BBICTYNAET B CENY-
KIIEM OIIBITE.

[ToctraBbTe nepen coboi OTBECHO HA CTOJ 3€PKaJIO, MONOKUTE nepes HUM OyMakKy U monpoOyii-
T€ HAPHCOBATHb HA HEW KaKyr-HUOyab (Urypy, Hampumep NPsSMOYroJbHHK ¢ auaroHamsimMu. Ho He
CMOTPHTE IPU 3TOM MPSIMO Ha CBOKO PYKY, a CIEQUTE JIMLIb 3a ABHKEHUSIMH PYKH, OTPaXKEHHOH B 3€p-
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Kaje.

Bei yOenutech, 4TO CTONb JIerkasi Ha BUA 3aja4a MOYTH HEBBINOJHMMA. B TeueHue MHOrux jer
HAllX 3PUTEJIbHBIE BIEUYATIECHUS U JBUraTEJIbHbIC OLIYLIEHHWS YCMEau NMPUITU B OMPEAEeNeHHOe COOT-
BETCTBHE. 3€pPKaJiO HAPYLIAET ITY CBsA3b, TAK KaK MPEACTABIACT IJla3aM ABH)KEHHUS Hallel pyKH B UCKa-
KeHHOM BHe. JlaBHUIIHHE MPUBLUKH OYAYyT MPOTECTOBATH MPOTHB Ka)KAOrO Balllero JBHIKEHUS. Bbl
XOTHUTE MPOBECTU JIMHHIO BIIPABO, a pyKa TAHET BJIEBO, U T. I1.

Puc. 100. Pucosanue nepen 3epkajiom.

Eiwe Oosbliie HEOKUIAHHBIX CTPAHHOCTEH Bbl BCTPETUTE, €CIM BMECTO MPOCTOrO 4YepTeska Mo-
npoOyeTe pucoBaTh nepea 3epkanom 0oJiee CIoKHbIe PUrypbl WM MHCATH YTO-HUOY b, TISAAS HA CTPO-
KM B 3epKaJie: BbIiiIeT KOMUYHAs MyTaHHuIa!

Te orneuaTku, KOTOpBIE MOJMYYAKOTCS Ha MPOMYCKHON Oymare, — ToxKe H300paKkeHHs 3epKaibHO
cUMMeTpu4Hble. PaccMOTpuTe HAAMMCH, UCMELIPSIOLIME Bally MpPOMyckHyio Oymary, u monpoOyiite
npo4ectb ux. Bam He pa3o0pare HU OOHOTO CJIOBA, Ja’K€ BIOJIHE OTHETIIMBOTrO: OYKBbI HMEIOT HEOObIU-
HbIiT HAKJIOH BJIEBO, a TJIABHOE, TMOC/IEN0BATENILHOCTD LITPUXOB B HUX HE Ta, K KaKOH BbI mpuBbikau. Ho
NPUCTaBbTE K OymMare 3epkajo Moi NMPsIMbIM YIJIOM — ¥ Bbl YBUAUTE B HEM BCEe OYKBBI HaMMCaHHBIMH
TaK, KaK Bbl IPUBBIKJIM UX BHIETH. 3epKajio JaeT CUMMETPUYHOE OTPa)kKEHHE TOTO, YTO CaMO SIBJISIETCS
CUMMETPUYHBIM H300pazkeHHeM 0ObIKHOBEHHOTO MHUCHhMA.

PacyersiuBas mocnemHoOCTh

Mpbl 3HaeM, 4TO B OJJHOPOJHOI Cpele CBET PaclpOCTPAHSIETCS MPSIMOJMHENHO, T. €. CKOpeHIIuM
nyrem. Ho cBer uzbupaer ckopelinii myTh TakXke ¥ B TOM Cllydae, KOT[a He HJAeT OT OJHON TOYKH K
JIPYroit HEMOCPEACTBEHHO, a IOCTUTAET €€, MPEABAPUTENIbHO OTPa3UBLIMCH OT 3€pKaJa.

IMpocnenum 3a ero nytem. [Iycts Oykea A Ha puc. 101 obo3Hauaer uCTOYHKK cBETa, TUHUSA MN —
3epkaio, a iuHusg ABC — nytb ayua ot ceeun 10 rnasa C. Ilpsamas KB nepnenagukynsapra k MN.

ITo 3aKOHaM ONTHKH YTOJI OTpaKeHHs 2 paBeH yriy najeHus 1. 3Has 3To, JIerko J0Ka3aTh, 4TO U3
BCeX BO3MOKHBIX nyTei oT A k C, ¢ nonyTHbiM aoctixkeHueM 3epkana MN, nytb ABC — camblii cko-
poiii. s aToro cpasHuM nyth jayda ABC ¢ kakum-uubyae apyrum, Hanpumep ¢ ADC (puc. 102).
Onycrum neprnenaukyisp AE u3 Touku A Ha MN 1 npomoskumM ero nanee 10 nepeceveHust ¢ npoaoi-
xenuem nyda BC B Touke F. Coenunum Takke Touku F u D. Ybenumcs, npexne Bcero, B paBeHCTBE
tpeyroneHukoB ABE u EBF. Ouu — npsimoyrosnbHble, u y HuX oOwuit karer EB; kpome TOro, yribi
EFB u EAB paBHbl Meskay coOO#, Tak KaKk COOTBETCTBEHHO paBHbl yriiam 2 u 1. CnegosarensHo, AE =
EF. Otciona BbITekaeT paBeHCTBO MpsAMOyroibHbix TpeyroabHukos AED u EDF no nBym kareram u,
cnenoBarenbHO, paseHCTBO AD u DF.

S
2

Puc. 101. Yron orpaxenus 2 paBeH yriy najaeHus 1.
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Puc. 102. Cger, oTpaxkasch, u3dbupaer Kpar4aiiiuii nyThb.

Beuny sroro mel moxxem nyte ABC 3amenuts paBHbiM eMy nytem CBF (tak xak AB = FB), a
nyte ADC — nyrem CDF. CpaBuusas sxe mexxay codoit auuuast CBF u CDF, Bugum, 4T0 nipsimast IUHUS
CBF kopoue nomanoii CDF. Otciona nyts ABC kopoue ADC, uto u TpeboBanoch n0Kka3arh!

I'ne Ob1 HM Haxomuiack Touka D, myte ABC Bcerna Oyner kopoue nytu ADC, ecnu TONBKO yron
OTpPakeHUs PaBeH yINy MaJAeHHs. 3HAYMUT, CBET NEHCTBUTEJILHO HM30HpaeT caMblii KOPOTKHH M CaMbld
CKOpBIH MyTh M3 BCEX BO3MOJKHBIX MEKAY MCTOYHMKOM, 3epKajoM u riazoMm. Ha 310 obcTosiTenbCTBO
BIiepBble ykasan eule ['epon Anexkcanapuiickull, 3amedaTesbHbIN rpedyeckuii Mexanuk u matemartuk 11
BeKa.

ITosieT BOpOHBI

VMeHbe HaXOAWThb KpaTyailMil MyTh B ClOydasiX, NOAOOHBIX Cefiuac PacCMOTPEHHBIM, MOJKET
MPUTOJUTBCS [UIS PELIEHHsI HEKOTOPBIX T'OJIOBOJIOMOK. BOT npumep oniHOI U3 TakuX 3a1ay.

Ha Betke nepesa cuaut BopoHa. BHu3y Ha nBope paccbinanbl 3epHa. BopoHa cniyckaercsi ¢ BeTKH,
CXBAaTbIBAET 3€PHO U caauTcs Ha 3abop. CripalunBaercs, rae D0mKHA OHA CXBATUTh 3€PHO, YTOOBI MyTh
ee Obu1 kpaTuaiiium (puc. 103).

Puc. 104. PemieHue 3aga4u O BOPOHe.

3anaya 3Ta COBEPLIEHHO CXOJIHA C TOH, KOTOPYIO MBI TOJIBKO 4TO paccMmorpenu. HerpynHo mo-
5TOMY AaTh MPABUJIbHBINA OTBET: BOPOHA JOJIKHA MOAPAXKATH JIy4dy CBETa, T. €. JIETeTh Tak, 4ToObI yro 1
Obu1 paBeH yrity 2 (puc. 104). Mbi yske BUIENH, 4TO B TAKOM CJIy4ae MyTh OKA3bIBAETCS KPATYAULIHIM.

HoBoe u crapoe o kajeiigockomne

Bcem wusBecTHa Xopoliasi Urpyllka, HOCsIasi Ha3BaHWE KaJieHJ0CKOMma: ropcToyka MecTphix
OCKOJIKOB OTPa’KaeTCsl B ABYX MIIM TPeX IUIOCKHX 3epKajbliaXx W oOpa3yeT YAUBUTENBbHO Kpacusbie (u-
rypel, pa3HoOOpa3sHO MEHSIOLIMECs MPH MaseiilieM NMOBOPOTe Kaseinockona. XOTs Kaneiaockon mo-
BOJIbHO OOLLEH3BECTeH, MAJIO KTO MOJ03PEBAET, KAKOE OFPOMHOE YHCIIO PA3HOOOPa3HbIX (DUTYP MONKHO
MOIYYUTh C €ro NOMOLIbI. JlomycTuMm, Bbl AepkuTe B pykax kaneiiaockorn ¢ 20 crexibimkamu 1 10 pa3
B MHHYTY [OBOpaYMBaeTe €ro, 4ToObl MOJYYUTH HOBOE PACIIOJOKEHHE OTPAXKAFOIIMXCS CTEKJIBIILIEK.
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CKOJIbKO BpeMEeHH MOHAA00UTCs BaM, 4TOOBI EPECMOTPETh BCE MOYYAIOLIHECs TPH 3TOM GUrypbi?
Camoe nbuikoe BOOOpaskeHUe He MPeAyCMOTPUT MPaBHJIBHOrO OTBETa Ha 3TOT BOmpoc. OkeaHbl
BBICOXHYT M TOpPHBIE LIETIH COTPYTCH, Mpexae yem OyayT McyeprnaHbl BCe Y30pbl, YyAECHBIM 00pa3om
CKPBIThIE BHYTPH Ballleii MaJIeHbKOI UIPYLIKH, TOTOMY YTO JJIsl OCYLIECTBIEHHs BCEX UX MOHAano0uTCs
no kpaiieir mepe 500000 munmmnonoB set. CBbllle MATUCOT MUJUTMOHOB ThICSUEJIETHUI HYXKHO BpallaTh
Halll KaJieiaockorn, 4ToObl NepecMOTPeTh BCe

Puc. 105. Kaneiinockor.

beckoHeuHO pazHOoOOpasHble, BEHHO MEHSIOIIUECS Y30pbl Kajeia0CKona JaBHO MHTEPECYIOT Jie-
KOPaTOpPOB-XYA0KHUKOB, aHTa3usl KOTOPBIX HE MOXKET COMEPHHUYAThb C HEUCTOLUMMON u3obperarenb-
HOCTBIO 3TOro mpubopa. Kasneitmockon co3maer moayac y30pbl MOPAa3UTENbHON KPacoThbl, MOTYIIHE
CIY’KUTh MPEKPACHBIMU MOTHUBAMH /1Jisi ODHAMEHTOB Ha 000X, /111 Y30POB HA PA3JIHYHbIX TKAHIX H T.I1.

Ho B mmpoxoii nybnuke KaneioCKOm He BbI3bIBAET yKe TOr0 JKUBOrO MHTEpeca, C KaKUM BCTpe-
4eH OH ObUI JIeT CTO Ha3aj, koraa Obul emne HOBHHKOM. Ero Bocnesann B mpo3e u CTUXax.

Kaneiinockon uzodperex 6pu1 B AHrinn B 1816 1. 1 uepe3 roa-noatopa npoHuk yxke B Poccuio,
rae Obut BcTpedeH ¢ Bocxuinennem. bacnonucen A. M3maiinos B xxypHaie “biaronamepeHtblit” (UrOJIb
1818 r.) mucan o KaJeHa0CKONE B CIEAYIOMUX BbIPAKEHUSX

Jlpouumas obvasaenue o Kareildockone, docmaio cue wydecoe opyoue -
CMOMPIO — U UMO K 8 MOUX, 2AA3AXT

B puzypax pasuvix u 36e30ax,

Cangpupbt, axonmst, monasot,

I usympyost, u armasol,

H amemucmbt, u Kemuye,

I nepramymp — ece 6uxy édpye!

Auwb coeaaro pyKoit déusxenve -

I nosoe 6 erazax asaenve!

He Tonapko B CTHXax, HO U B MPO3€ HEBO3MOXKHO OMUCATh TOrO, YTO BUAMUIL B KaJEHOOCKONE.
@urypsl NEPEMEHSIOTCA MPU KaXKAOM ABWKEHUH PYKH U OfIHA Ha APYryl He noxonar. Kakue npenect-
Hble y30pbi! AX, eciu Obl MOKHO ObLTO BbIIIMBAThL MX Ha KaHBe! Ho rae B3sTh Takue sipkue wenka? Bor
camoe MpPUSATHOE 3aHATHE OT Oe3aenus U OT CKyKu. ['opasfo nyuiie CMOTPETh B KaJCHAOCKO, HEXKEIH
pacKiaabIBaTh MPaHANACHSIHC.

YrBepxknaroT, Oyaro kaneinockon uszsecteH Obun eme B XVII cronerun. HbiHe HEnaBHO OH BO3-
OOHOBJIEH U YCOBEPLICHCTBOBAH B AHIIMH, OTTYIa MecsLa ABa Ha3axn nepewen Bo Ppanuuro. Onun U3
tamolrHux Oorayeii 3akasan kaneinockon B 20 000 pparkos. BMeCTO pasHOLBETHBIX CTEKJIBIILEK 1 OYyC
BEJIEJI OH TIOJIOXKUTD JKEMUYT U IParoLeHHbIe KAMEHbS .

Janee GacHonucew paccka3biBaeT 3a0aBHBIH aHEKAOT O KaJECHAOCKONE M, HAKOHEL, 3aKJIH04aeT
CTaThI0 MEJAHXOJUYECKUM 3aMEUYaHHUeM, YPEe3BbIUAMHO XaPAKTEPHBIM IJIsl 3MOXH KPENMOCTHUYECTBA U
OTCTAJIOCTH:

“M3BeCTHBIH CBOMMH MPEBOCXOJHBIMH ONTHYECKHMMM MHCTPYMEHTAMH HMIEPAaTOPCKHil (PU3UKO-
mexaHuK Pocniunu nenaer u npoznaer kaneraockonsl no 20 py6. bes comuenus, ropasno Oonee Hainer-
Csl HA HUX OXOTHUKOB, HEXKEJH Ha (PU3MYECKHE si XMMHUYECKHEe JIEKLIMH, OT KOTOPBIX — K COMKAJIEHUIO U
yAUBJIEHHIO — OaroHaMepeHHbli rocrnoanH PocnuHu He Moy4Yn HUKaKoi cede BhIroab .

Jonro xaneiinockorn ocraBajics He Oonee ueM JI0OOMBITHON UrPYIIKOH M TOJNIBKO B HAIlK AHH MO-
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JIy4HJT TIOJIE3HOE MPUMEHEHHe Uil COocTaBiieHus y30poB. M300pereH mpubop, ¢ MOMOIUBI KOTOPOro
MOKHO (oTorpadupoBaTh KajieitIOCKONMUYECKHE Y30pbl U, TAKUM OOpPa3OM, MEXaHHYECKH MPHAYMbI-
BATh BCEBO3MOYKHBIE OPHAMEHTHI.

JABOpUBI HIUTIO3HH H MHPaXKeH
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Puc. 106. TpoekpaTHOe OTpaXkeHHE CTEH LIEHTPAIbHOro 3aja Aaet 36 3ai.

Kakue ouyueHust HCrbITainu Obl Mbl, €CJIi Obl, YMEHbIIEHHBIE 10 Pa3MEPOB CTEKJISIHHOIO OCKOJI-
Ka, OYYTHJIMCh BHYTPH Kasielinockona? CylecTByeT crnocod BBINOJHUTD TAKOM ONBIT HA [eje. DTy uy-
NECHY0 BO3MOKHOCTb uMenu B 1900 r. mocerurenu BcemupHoit [laprskckoii BeicTaBky, rae Oonbumum
yCMEXOM MOJIb30BAJICS TaK Ha3biBaeMbli “JIBOpeL] MIUTIO3HMI — HEYTO BPOJE KaJelaOoCKONa, HO TOJIbKO
HenoABHKHOrO. BooOpasure 1ecTHyronbHbI 3a1, Kakjaash CT€Ha KOTOPOro mpejacraBiser coboit
OFPOMHO€ 3€pKajl0 HAealbHOW MOJMPOBKH. B yriax 3epkajipHOro 3aja yCTPOEHblI apXUTEKTYpHbIE
yKpauleHusl B BUJ1€ KOJIOHH U KapHU30B, CIIMBAIOLINXCS C JIEMKOMN MOTONIKA. 3pUTeNlb BHYTPH TAKOrO 3a-
na Bunen ceds CIIOBHO 3aTePsIHHBIM B HEBOOOpPa3MMOM TOJIE MOX0KHUE Ha HEero Jiozei B OeCKOHEUHOMH
aH(unazne 3aj K KOJOHH, OHH OKpPY’Kajla €ro co BCEX CTOPOH U MPOCTUPAIUCH BAOJb, HACKOJIbKO BHEH
rias, 3aibl, 3aWTPUXOBaHHbIE HA puc. 106 rOpU30HTANIBHO, MOJY4YarOTCs BCJIEACTBHE OQHOKPATHOrO
OTpa)kKeHUs;, B pe3yJbTaTe JBYKPATHOTO OTPAKEHUs! MONyHar0TCs H300pakeH s, 3alITPHUXOBAHHbIE Mep-
NEHUKYJISIPHO K NEPBbIM, T. €, ewe 12 3anoB. TpoekpaTHOe OTpaKeHHe NMPUCOEMHSeT K HUM eule 18
3aJ10B (KOcCast IUTPUXOBKA);, 3aJIbl MHOKATCS C KayK/IbIM OTPakeHUeM, U 00I1ee YMCIIO UX 3aBUCHT OT CO-
BEPLIEHCTBA MOJUPOBKU U OT MapajUIeIbHOCTH 3epKaJl, 3aHUMAIOLIUX MPOTUBOMNOIOKHbBIE TPAHU TIPU3-
maruueckoro 3ana. [IpakTuyecku pasnuyanuce ewe 3aibl, MOJy4yaBlIvecs B pe3yasTare 12-ro orpaxe-
HUSL, T. €. BUAUMBIH rOpu3oHT oOHuMan 468 3a510B.

ITprunna “uyna” sicHa BCSAKOMY, KTO 3HAKOM C 3aKOHAMU OTPa’K€HHs CBETAa: BEb TYT UMEHOTCA
TPH Napkl MapasieNbHbIX 3€PKajl U AeCATh Map 3epKajl, MOCTABIEHHBIX MO YIJIOM;, HEYUBUTEJIbHO, YTO
OHH AT TaKOe MHOKeCTBO oTpaxkenuii. Eute nobomnbiTHee Te ontuyeckue 3¢ ¢exTsl, KoTopbie ObLIH
nocturHyTel Ha [lapukCkoll BbICTaBKE B Tak HasbiBaeMoM “JlBopue mupaskeit”. YCTpoOUTENnH 3TOro
“nBopua” MPUCOENHHIIN K OECUMCICHHBIM OTPAKEHUSAM €lle MIHOBEHHYIO MEePEMEHY BCeil KapTHHBI.
Onu kak Obl YCTPOMJIM MOABMXKHBIN, OFPOMHBIX Pa3MePOB KajeHa0CKOM, BHYTPH KOTOPOrO MOMera-
JIACh 3PUTENTH.

[Tepemena obcTtaHOBKM B 3TOM “JIBOpLIe MUpaXel~ HOCTHranach CIEAYLIUM 00pa3oM: 3epKalib-
Hbl€ CT€Hbl Ha HEKOTOPOM PacCTOsiHMM OT pedep paspes3arbl BAOJb, W MOJYYEHHbIH yroj MOXKET Bpa-
LIaTbCsA BOKPYT OCH, 3ameHssich apyrum. M3 puc. 107 BUuaHO, 4TO MOXKHO NPOU3BECTH TPH 3aMEHbI, CO-
oreercTByromne yrnam 1, 2 u 3. Teneps npeacraseTe cebe, 4TO BCe yribl, 0003HaYeHHbIE LUpoit 1,
3aKI04aloT B cebe 00CTaHOBKY TPOMMYECKOTO Jieca, BCe yrilbl 2 — 00CTaHOBKY apabckoro 3ana, a yrisl
3 — UHAMIICKOro Xpama.
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Puc. 107.

Puc. 108. Cekper “/lBopua mMupaxei”.

OnHuM JABMKEHHEM CKPBITOrO MEXaHH3Ma, MOBOPAUMBAIOIIErO YIJibl, TPONHWUYECKHIi JIeC npeBpa-
aeTcs B Xpam WM B apabckuit 3a1. Beck cexper “BonmedcTBa” OCHOBAH HA TAKOM MPOCTOM (pu3Hde-
CKOM ABJICHHH, KaK OTPaKCHHUE CBETOBBIX J'Iy‘-leﬁ.

[Touemy u Kak npesomisiercs cBet?

To, uro npu nepexone U3 ONHOI Cpebl B APYIYHO Jyd CBETA MPEJOMIISETCS, MHOTHM MPEaCTaB-
JIAETCS CTPaHHBIM Kanmpu3om npuponbl. KakeTcss HeMmoHSATHBIM, MOYeMy CBET HE COXpaHsSeT B HOBOMH
cpeze NnepBOHAYalbHOIO CBOErO HAIpaBlIeHMs, a n3dupaet nomanblii nyts. KTo Tak aymaer, ToT, BEpo-
SITHO, C YAOBJIETBOPEHUEM Y3HAET, UTO JIy4 CBETA MPETEPIEBAET, B CYLLIHOCTH, TO K€ CaMOE, YTC MPOUC-
XOAUT U C MAPLIMPYIOLIEH KOJOHHOH OOMLIOB, Mepecekareil rpaHuLy MeXKay MO4YBOi, yaI0O0HOH ans
xonp0pl, U nMouBOi HeynoOHOH. BoT uto rosoput 00 stom [I’xoH ['epiuenb, 3HAMEHUTBII aCTPOHOM H
(H3MK MPOIIIOro BeKa.

“Ilpencrasbre cebe OTpsA CONAAT, UAYLIMHA MO MECTHOCTH, Pa3AeNeHHO MPsIMOil rpaHuLeil Ha
NIBE MOJIOChL, U3 KOTOPbIX OJIHA IJIa[Kasi, POBHAs U yaA0OHas AJist XOAbObI, APyrast — KOYKOBaTAas, 3aTPy -
HUTEJIbHASA, TaK YTO X0Ab0a M0 Hel He MOXKeT COBepLIaThCs CTOMb ObICTpo. [Ipennonoxkum cBepx Toro,
4TO (POHT OTPsiia COCTABNSAET YroJl C MOTPAHUYHON JIMHUEeH MEXKTy ABYMS IOJIOCAMH, TaK YTO COJIAATHI
JOCTUTalOT 3TOM IPAaHULIBI HE BCE OJHOBPEMEHHO, a MOCJIeI0BATENbHO OAMUH 32 OpyruM. Toraa Ka)ablii
COJIZAT, MEPECTYIHUB IPAHMILLY, OUYYTUTCS HA TMOYBE, MO0 KOTOPOW OH HE MOKET Oojiee MOABUraThCs TaK
ObIcTpO, Kak 10 Toro BpemMeHu. OH HE CMOKET yiKe Nep’KaThbCs Ha ONHOH JIMHHMH C OCTalbHOH 4acThbiO
LIePEeHTH, elle HaXOAAIeHcs Ha Jydlieii nmouse, u OyleT OT Hee OTCTaBaTh C KaKIOH CeKyHOOH Bce
GOﬂbﬂle. Tak kak l(a)l{,[lblﬁ congar, 4OoCTHUras rpaHMlbl, HCIbITbIBACT OAMHAKOBOEC 3aTPYAHCHHE B XOOb~
Oe, TO eciu CoNAThl HE HApYLUAT CTPOs, HE PacceroTesi, a OyAyT MPOAOIKATh MAPLIMPOBATE MPABHIIb-
HOH KOJIOHHOI, BCSl T 4aCTh KOJIOHHBI, KOTOPas MepecTynuia rpaHuLy, Oyaer Hen30eKHO OTCTaBaTh OT
OCTaJIbHOH M COCTaBUT C HEH MOITOMY TYIMOH yros B TOUke nepecedeHus rpaHuipl. M Tak kak HeoOxo-
JUMOCTb XOAUTb B HOTY, He nepeduBasi 1OPOru Apyr APYry, 3aCTABUT KAKIAOT0 CONJATa LIaraTh MpsMo
nepen coOOH, MO MPSIMBbIM YTJIOM K HOBOMY (DPOHTY, TO MyTh, KOTOPBIA OH MPOHAET MO Nnepexone rpa-
HULBl, OyeT, BO-NepPBbIX, MEPNEeHANKYISAPEH K HOBOMY ()POHTY, a BO-BTOPBIX, TaK OTHOCHUTBECS K TOMY
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MyTH, KaKoii Obi1 Obl MpoiiieH B Cilyyae OTCYTCTBUS 3aMeIJIeHHs, KaK HOBasi CKOPOCTh K MPEKHEH .
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Puc. 109. OnbIT, NOSACHAOLIHUI MPETOMIICHHE CBETA.

B ManoMm Buae Bbl MOKeTe BOCIPOU3BECTH 3TO HArJISAHOE NoaoOHe NMpenoMiIeHHs cBeTa y ceds
Ha crone. Hakpolite nonoBuHy crosa ckatepteio (puc. 109) u, cnerka HakJIOHUB CTOJI, 3aCTaBbTE CKa-
THIBATHCS [0 HEMY Tapy KOJECHKOB, HATJIyXO MOCAKEHHBIX Ha OOLIYIO OCh (Hampumep, OT CJIOMaHHOTO
JNETCKOro MapoBo3a WM Apyroit urpyuwku). Ecnu HanpasneHue OBUKEHHUS KOJEC U Kpall cKaTepTH co-
CTaBJIAKOT MPSAMOI yToJI, TIPEJIOMIIEHHs IyTH HE MPOMCXOANT. Bl MeeTe B 3TOM Cilydae WILIKOCTPALHIO
ONTUYECKOr0 TpaBUJIA: JIy4, MEePneHANKYISPHBIA K IMJIOCKOCTU pasaena cpes, He npenomsercs. [Ipu
HaIpaBlI€HUH, HAKJIOHHOM K KPal CKaTepTH, MyTh KOJEC U3JIaMbIBA€TCS HAa 3TOM Kparo, T. €. Ha rpaHu-
e MeXKY CpellaMM C Pa3IMuHON CKOPOCTBIO IBWKEHHS B HUX. JIerko 3aMeTHTh, 4TO MpH nepexose 13
4aCTH CTOJNA, IJI€ CKOPOCTb JBUKEHUs OONble (HEMOKPbITAask YacThb), B Ty YaCTh, IIe CKOPOCTb MEHbIIIE
(ckarepTb), HanpasneHue nytd (“ayd”) npubnmkaercs K “neprneHAUKYspy naaexus . B oOpaTHoMm
ciyvae HabmoaaeTcs yaaneHue OT TOro nepreHanKyspa.

13 3TOr0 MOKHO, MEXIY NPOYHM, MOYEPNHYTh Ba)KHOE YKa3aHHe, BCKPhIBAaKOLIee CYLIHOCTh pac-
CMaTPHUBAEMOro SIBJICHHs, @ UMEHHO, YTO MpeJoMJIeHHe OOYCIOBJICHO pas/M4yMeM CKOPOCTH CBETa B
obenx cpenax. Uem Oonblue pa3iuyre B CKOPOCTH, TEM 3HAYUTEIbHEE MPEJOMJIEHHE; TaK Ha3bIBAEMbIH
“nokasaresib NMpejoMiIeHHs , XapaKTePU3YIOLIMI BEJIUUYUHY HU3JI0Ma JIy4eil, €CTb He YTO MHOE, KaK OT-
HoLIeHue 3TUX ckopocrei. Korza Bbl unTaere, 4ro nokasaresib NpeJOMICHHS NIPU Mepexosie U3 Bo3ayxa
B BOAy ecThb 4/3, TO Bbl, BMECTE C TeM, y3HaéTe, 4TO CBET ABHIKETCS B BO3/yXe MpuUMepHO B 1,3 pasa
CKOpee, ueM B BOJIE.

A B CBSI3M C 5THM HaXOIUTCS U Apyras NOy4uTesbHas OCOOEHHOCTh pacrnpocTpaHeHus ceeta. Ec-
JI1 B CIy4ae OTPa)KeHMsI CBETOBOM JIy4 CJIEAYET KpaT4ailiuM MyTeM, TO B Cllydae MPEeJOMJIEHNs OH U3-
Oupaer ckopeiiuuii yTh: HUKAKOE APYroe HamnpaBJI€HHE HE MPUBOAMT JIyd TaK CKOPO K “MECTy Ha3Ha-
YEeHUs , KaK 3TOT U3JIOMaHHbIN MyTh.

Koraa anuHHBIH NyTh NPOX0AHTCH ObICTPEE, YeM KOPOTKHI?

Ho Heyskesu IOMaHblii MyTh MOKET ObICTpee MPUBECTH K LiesH, yeM npsimoii? Jla, B Tex ciy4asx,
KOTJla CKOPOCTD JIBMJKEHHS B Pa3jIMUHBIX YacTAX MyTH pa3iuyHa. BCOMHUTE, YTO MPUXOAUTCS AeNaTh
JKUTEJIIM JIEPEeBHH, PACIOJIOKEHHON MEXIY JABYMS JKeJIe3HOOPOKHBIMU CTAHLMSIMH B COCEICTBE C Of-
HOM 13 HuX. YTOOBI MOMacTh CKOpee Ha AabHIOK CTAHLIMIO, OHU €IyT Ha JIOIAAX CHaYana B 0Opammom
HarpasieHuy, K Omvokaiiiiel CTaHL|K, TaM CaAATCs B MOE3/ M eIyT Ha MeCTO HazHaudeHus. Um kopoue
Ob110 ObI, pazymeercsi, IPsSIMO €xaTh TyAA Ha JIOLIAAW, HO OHHU MPEeANnoyYUTaoT Oonee ANUHHbII MyTh HA
JIOLIA/IM U B BaroHe, MOTOMY YTO OH NPHUBOJMUT K LIEJIH CKOpee.

B 4 c
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Puc. 110. 3anava o kaBanepucre. Haiitu cxopeiimmii nyts n3 A B C.
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Puc. 111. Pemenue 3anauu o kaBanepucre. Ckopeimuii myte AMC.

YnenuMm MUHYTY BHUMAaHUS elle OmHOMy npumMepy. KaBanepuct nomkeH npuObITh ¢ JOHECEHUEM
U3 TOYKU A K majatke komanaupa B Touke C (puc. 110). Ero oTnenstor oT manaTku nojoca riyookoro
MeCcKa ¥ MOJI0ca JIyra, pasrpaHUYeHHbIe Mexay coOoi npsimoit munueit EF, T1o mecuanoii mouse jomanb
IBIIKETCSI 6060€ MeoneHnnee, 4eM 1o Jyry. Kakoii ke myTh TOJDKEH BBIOpATh KaBAJIEPUCT, YTOOBI J0-
CTUTHYTb NAJIaTKU B KpaTdaiiliee Bpemsi?

Puc. 112. Yro Takoe cunyc? OTHoOLIEHHE M K paAUyCy €CTh CUHYC yria 1, OTHOLIEHHE N K paau-
yCy — CUHYC yrja 2.

Ha nepBblii B3rIA KakeTCsl, UTO CaMblil CKOPBIN MyTh — MpsiMasi JIMHUSL, NpoBeaeHHas oT A no C.
Ho 310 coBepimieHHO OmMO0YHO, U 51 HE AYMar0, YTOOBI HALIEJCS] KABAIEPHUCT, KOTOPBIH BbIOpai Obl Ta-
KO myTb. MenjieHHOe OBMXKEHHE 10 MECKY HaBeIeT €ro Ha MPaBUJIBHYIO MBICIb COKPAaTUTh 3Ty MeE-
JIEHHYIO 4acTb MYyTH, NIPOpe3aB MeCYaHylo MOJIOCy MO MeHee KOCOH JMHUU, KOHEUHO, TeM CaMbIM Y JIHU-
HUTCS BTOpPasl 4acTb NMYTH — MO JIyI'y, HO TaK Kak IO JIyI'y MOXKHO JIBHTaThbCs BJBOE OBICTpee, TO
yIUTMHEHUE MyTH He MEPEBECUT MOJyYE€HHOH BBITOJBI, U B O0IIEM UTOre MyTh OyIeT MposenaH B MEHb-
LMK IPOMEXYTOK BpeMeHHu. JIpyruMu clioBamy, MyTh KaBajepUCTa JOJIKEH MpelOMUMbCA HA TPaHULIe
00OMX POIOB MOYBBI U MPUTOM TaK, YTOOBI MyTh IO JIYTY COCTABIUI C MEPIEHANKYJISIPOM K TPaHULIE
OONBLINIA yroJ, YeM MyThb MO MeCUaHO! MOYBeE.

Kto 3HakoM ¢ reomerpueli, UMeHHO ¢ TeopeMoii [Tudaropa, TOT MOKET MPOBEPHUTD, YTO MPSIMON
nyTb AC neliCTBUTENIbHO He SABJIAETCS MyTeM CKOPEHIINM U UTO MPHU TeX pa3Mepax IUJIsl MIMPUHBI 0JI0C
U PacCTOSIHUI, KOTOpBIE MbI 3[IECh UMEEM B BHUJly, MOKHO CKOpee JOCTHUYb LIeJIH, €CJIU HampaBUThCA,
Harpumep, o jomanoi AEC (puc. 111).

Ha puc. 110 yka3aHo, 4TO IIHpHHA NIECUAHOH MOJOCH! 2 KM, JyroBoi — 3 kM, a paccrosiHue BC —
7 xm. Torna Best quaa AC (puc. 111) pasHa, o Teopeme [Tudaropa, kopenn(52 + 72) = xopenn(74) =
8,60 kM. Hactb AN — myThb 11O MECKY — 3TOTO OTPE3Ka COCTABIISIET, KAaK JIETKO COO0pa3uTh, 2/5 3TOH Be-
quuuHel T. €. 3,44 kM. Tak kak Mo MecKy ABMXKEHHE NMPOUCXOOUT BABOE MEIJIEHHEE, Ye€M IO Jyry, TO
3,44 KM recuaHOro IMyTH PaBHO3HAYHBL, B CMbICIe TpeOyemoro BpeMenH, 6,88 kM mo syry. U, crnenosa-
TEeJbHO, BeCh CMeLIaHHbIN MyTh 1o npsiMoit AC, pasHblii 8,60 kM, cooTBeTcTBYeT 12,04 KM IyTH 1O Jy-
ry.

CrnenaeMm Takoe ke “nipuBeneHue K nyry” u s gomadoro nmytd AEC. Yacte AE = 2 km u cooT-
BeTcTBYeT 4 kM mytH 1o Jyry. Yacte EC = xopenn(32 + 72) = kopenn(58) = 7,61 kM. UToro Bech J10-
manbIil myTb AEC oreuaer 4 + 7,61 = 11,61 xm.

Hrak, “xopoTkuii” npsiMoil nyTb cooTBeTcTBYeT 12,04 KM ABMXKEHHUs IO JyTy, a “AJHUHHBIN JO-
MaHbIi — Bcero ToJibko 11,61 kM mo Toit ke mouse. “J{TUHHBIIN NyTh, KaK BUAUTE, AaeT BbiroAy B 12,04
— 11,61 = 0,43, moutu B nojkugomeTpa’

Ho wmpb1 He ykazanu eme camoeo ObIcTporo nyTu. beicTpeinuii myTh, Kak yuuT TeOpus, OyAeT TOT,
NPy KOTOPOM (HaM IPUAETCs 37eCh 0OPaTUTHCS K yCIyraM TPUTOHOMETPHH) CHHYC yryia b oTHOCHTCS K
CUHYCY yIia A, Kak CKOPOCTb Ha JIyI'y OTHOCUTCSI K CKOPOCTH Ha mecke, T. €. kak 2:1. Jlpyrumu criosa-
MH, HY>)KHO BBIOpaTh HampaBJieHHE Tak, 4YToObl sin b Obu1 BaBoe Oonbie sin a. [ 3Toro Hy XKHO nepe-
LIarHyTh T'PaHULy MEXIy MOJOCaMH B TaKOH TOYKE m, KOTOpas HaXOAUTCA B OAHOM Kuiomerpe oT E.
HeiicTButenpHo, Torna sin b = 6/(kopern(32 + 62)), sin a = 1/(kopenn(1 + 22)), orHomenue sin b / sin a
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= (6 / xopenn(45)) / (1 / (3*kopenn(5))) = (6/(3*kopenn(5))) / (1/xopenn(5)) = 2, T. €. Kak pa3 OTHOLIEe-
HHUIO CKOPOCTEH.

A kaxopa OyneT B TakOM cliy4dae “TIpUBEACHHAas K Jyry’ amuHa nytu? Beruucium: AM = ko-
penn(22 + 12). uto orBevaer 4,47 kM nytu no ayry. MC = kopenn(45) = 6,71 km. JlnuHa Bcero mytu
4,47 + 6,71 = 11,18, 1. €. Ha 860 KM KOpoOUe MPAMOJUHENHOTO MyTHU, KOTOPBIN, KaK MBI YK€ 3HAEM, CO-
orBeTcTBYeT 12,04 kM.

Bl BuanTe, Kakue BBIMOAbI AOCTAaBJIsIET NIPU AAHHBIX YCIOBHUSX H3JamblBaHue nmyTu. CBeTOBOM
Jy4 KaK pa3 U u30upaeT Takoi CKOpeHInil MyTh, MOTOMY YTO 3aKOH MPEJIOMJICHUSI CBETa CTPOTO YA O-
BJIETBOPSICT TPEOOBAHUIO MATEMATUYECKOIO PELICHMS 33[a4d. CHHYC yIJla MPEJOMJIEHUS] OTHOCUTCS K
CUHYCY yIJla aJeHUs], KaKk CKOPOCTb CBETa B HOBOM Cpesie K CKOPOCTH €ro B MOKUAAeMOl cpefe; ¢ Apy-
roii CTOPOHBL, 3TO OTHOLIEHHE PABHO MOKA3aTEN0 MPEJIOMIIEHHsI CBETa B YKa3aHHBIX Cpefax.

OOvenuHss B OOHO MPABHJIO OCOOSHHOCTH M OTPAXKEHUS M MPEJIOMIICHHs, Mbl MOXEM CKa3aTh,
YTO CBETOBOH JIy4 60 6ceX CIydasix CIENyeT 1o Ovicmpetiuiemy TyTH, T. €. TIOAYUHSIETCS TPaBUITY, KO-
TOpoe (PU3MKU HA3BIBAIOT “TIPUHIMIIOM CKopefiero npuxona” (nmpuHUUN Pepma).

Ecnmn cpema HeomHOpomHa W €€ NPEIOMIIIONIAsl CIIOCOOHOCTb MEHSIETCSl TOCTENEeHHO, Kak,
HarpuMmep, B Hallel atMocdepe, TO U B TAKOM CJIy4dae BIIOJIHE OCYIIECTBIIACTCS] OBICTPEHIINN TPUXONI.
Otum 00BsICHSIETCS TO HEOONBIIOE UCKPUBIICHUE Jyded HeOECHBIX CBETHIJI B aTMocdepe, KOTopoe Ha
sI3bIKE aCTPOHOMOB Ha3bIBaeTcs “‘arMmochepHoi pedpakmueir”. B atMocdepe, MOCTENEHHO YIUIOTHSIIO-
IIeicst KHU3Y, JIyd CBeTa M3rudaeTcst Tak, 4TO BOTHYTOCTh ero obparneHa k 3emute. Tornma jayd ocraercs
IOJBIIE B BBICOKHX CIIOSIX, KOTOpBIE cla0ee 3aMeUISIOT €ro MyTh, U MPOBOAUT MEHBIIE BPEMEHH B
“MEIJIEHHBIX HU3KHUX CJIOSX, B UTOT'€ OH MPHUXOIUT K LEJH OBICTpee, YeM IO MyTH CTPOTO MPSIMOJIH-
HEWHOMY.

[purnmn GeicTpeiimero nmpuxona (mpuHuun PepmMa) CripaBeAuB HE Ul OAHUX JIUIIb CBETOBBIX
SBJICHHI: €My B MOJHOH Mepe MOAYUHSIETCS TaKXKe PaclpOCTPaHEHUE 36YKd U BCEX BOOOIIE 6071HO00-
Ppa3HbIX TBUKEHUH, KakoBa Obl HU ObliIa MPUPOJIA STUX BOJH.

Uurarenap, 0e3 COMHEHUs, JKeJlain Obl y3HATh, YeM OOBSCHSIETCS 3TO CBONCTBO BOJIHOOOPA3HBIX
nswkeHui. IlpuBeny moaToMy oTHOCAIMECS Croia COOOPaKEHHsI, BHICKa3aHHbIE BBITAOIIUMCS COBpE-
MeHHbIM (pr3ukoM Lpenunrepom [B noxmane, mpountanHoM B CToKronsme npu nonaydenun HoGenes-
ckoit mpemun (B 1933 r.)]. OH UCXOAUT M3 3HAKOMOTO YK€ HaM MpHMepa MapIIUPYIOMUX COJIAT W
UMEEeT B BUIly Cly4all IBH)KEHUsI CBETOBOIO JIy4a B Cpe/ie IOCTENEeHHO U3MEHSIOLIENCs MNIOTHOCTH.

“IlycTh, — MUIIET OH, — ISl TOTO, YTOObI COXPAHUTH CTPOTYIO MPAaBHIBHOCTH (PPOHTA, CONIATHI
COEJIMHEHBI JUIMHHBIM I1€CTOM, KOTOPBIM KaXkKAblH U3 HUX KPENKo yaepxkuBaeT B pykax. Komanna rna-
cHT: BceM OexxaTb BO3MOKHO ObicTpee! Ecnu xapakTep MOYBBI MEIUIGHHO MEHSIETCSI OT TOYKH K TOUKE,
TO CHauasia, CKaXeM, MpaBoe, a MOo3Hee JeBoe KPbu1o GppoHTa OyaeT MmoaBUraThCsl ObICTpee — U MOBO-
pOT PpoHTa OCyIIeCTBUTCS caM coOO0H. MBI 3aMETHM NP 3TOM, YTO MPOWAESHHBIN MyTh — HE MPSMOJIH-
HEHHBIN, a UCKPUBJICHHBIA. TO, YTO MyTh 3TOT CTPOrO COBMNAJAET C KPaTYAMIIMM B CMBIC]IE BPEMEHHU
npUOBITHS B TAHHBIN MyHKT NPH 33aHHBIX CBOWCTBAX MMOYBBI, — TOBOJBHO MOHSATHO, TaK KaK BEIb KaXK-
IbIH COJIAAT CTapaJiCs IOJBUTATHCS KaK MOKHO ObIcTpee”.

Hosbie PoOuH30HEBI

bes comHenusi, Bbl 3HaeTe, kak repou pomana JKronst BepHa “TanHCTBEHHBIH OCTPOB”, 3a0po-
IIEHHBbIE HA HeOOWTaeMylo 3eMIT0, 10OBUIM OrOHb O3 CIUYeK W OrHuBa. POOMH30HY sIBUJIACH HA TO-
MOIIIb MOJIHUS, 3aKeTiiasi JepeBo, HOBbIM ke Pobunzonam JKronst BepHa momorsia He ciydaliHOCTb, a
HAaXOIYMBOCTh CBENYILIErO WHXXKEHEPA U TBEPIOE 3HAHHE MM 3aKOHOB (¢u3uku. [ToMHNTE, KaK yAHBUICS
HauBHBIN MOpsiK IleHKkpod, Koraa, BO3BPAaTHBINUCH C OXOTHI, HAIE] WHXKEHEpPa U KYPHAIHCTA TMepen
MBUTAIOLTAM KOCTPOM.

“ — Ho kT0 e 3a)ker Oroub? — CIpOCHJI MOPSIK.

— Connue, — orBetw1 CIHIETT.

Kypnanuctr He mytun. JlelicrBurenpHo, CONHIE AOCTABUIO OTOHb, KOTOPBIM TaK BOCTOPTaJics
Mopsik. OH He BEpPHJI CBOMM TIJla3aM U OBLT 0 TOTO U3yMIJIEH, YTO XK€ HE MOT PacCIIPalINBaTh HHXKE-
Hepa.

— 3HauuT, y Bac OBLIO 3aKUTATENIbHOE CTEKJIO? — cripocuit nHxkeHepa ['epOepr.

— Her, HO 51 €ro U3roToBuI.

U oH ero nokazan. 1o OBUIM NPOCTO J1BA CTEKJIA, CHATHIE MHXXEHEPOM CO CBOMX YaCOB M YaCOB



Axos lepeasman: «3annmarensnast pmzuka. Kanra 1» 86

Crunerra. OH COenmUHII UX Kpast TJIMHOM, MPeNBapUTENbHO HAIOJIHUB BOAOH, U TAKMM 00pa3oM MOJy-
YUJIaCh HACTOSIIAs 3aKUraTesibHas uyedyeBHLd, C NMOMOIIBIO KOTOPOH, COCPEOTOYUB COJHEUHbIE JyUH
Ha CyXOM MX€, HH)KE€Hep T0ObUT OTOHB .

Uuraresb NoXKeNaeT, sl AyMaro, y3HaTb, 3a4€M HY>KHO 3aIOJIHATh BOAOH MPOCTPAHCTBO MEXIY Ya-
COBBIMHU CTEKJIAMM: pa3Be HAIOJHEHHAas BO3AYXOM JBOSIKOBBINMyKJas de€4EBULA HE COCPENOTOUYMBAET
yuei?

HNwmenHo Her. YacoBoe CTEKJIO OrpaHUYEHO ABYMS NMapajuleNbHbIMH (KOHLIEHTPUYECKHMHU) IO-
BEPXHOCTSIMH — HAPY’KHOH M BHYTPEHHEH, a U3BECTHO M3 (PU3UKH, YTO, POXOAS Uepe3 Cpeay, OrpaHH-
YEHHYI0 TaKMMH MMOBEPXHOCTSAMH, JIy4H MOYTH HE U3MEHSIOT CBOero HampasyeHus. Ilpoxons 3arem ue-
pe3 BTOpPOE TaKO€ K€ CTEKJIO, OHM U 3[1eCh HE OTKJIOHSIOTCS, a CJIEIOBATENbHO, HE COOMPArOTCS B
¢okyce. UToObI cOCPeNOTOUUTD JyYU B OTHOH TOYKE, HEOOXOOUMO 3aIOJIHUTH MPOCTPAHCTBO MEXKIY
CTEKJIAaMH KaKUM-HHOYIb MPO3PayHbIM BEIIECTBOM, KOTOPOE MPEJIOMIIIIO OBl JIyYH CHIIbHEE, HEXEIH
BO3ayx. Tak u nmoctynun uHxeHep B pomane JKromst Bepha.

OOBIKHOBEHHBIN TpaduH ¢ BOMAOH, eciiu uMeeT mapoodpasHyo GopMy, TakKe MOXKET CIIYKHUTh
3a)KUraTesbHOM 4eueBULiel. DTO 3HANU YK€ APEBHME, KOTOpBIE 3aMETHJIM U TO, YTO caMa BOAa IpH
3TOM OCTaeTcsl XOJoAHOH. Ciy4anoch gaxke, 4YTO CTOSIINUN Ha OTKPBITOM OKHE TpadH ¢ BOJOH 3aXKHra
3aHABECKH, CKaTePTh, OOyrIMBal CTOJ. Te OrpOMHBIE MAPOBbIE OYTHUIKH C OKPAIIEHHOW BOIOH, KOTO-
pBle, IO CTAPUHHOMY OOBIYAI0, YKpAllalyd PaHbIIE€ BUTPUHBI aNTEK, MOIJIM OBITh MHOTAA MPHUYHHON
HACTOSIIIUX KaTacTpod, BBI3BIBAsI BO3TOPAHME JIETKO BOCIJIAMEHSIIOLIMXCS] BELIECTB, PACIIOJIOKEHHBIX
no0JIN30CTH.

HeOonbimoii kpyrioil KoJOOW, HAMOJIHEHHON BOMOH, MOXKHO Aake MPU HEOOJBIIUX pa3Mepax
KOJIOBI IOBECTHU IO KHIIEHHUS BOAY, HAJIHMTYIO HAa YaCOBOE CTEKJIBIIIKO: JJIsI 3TOrO JAOCTaTOYHA KoJjba
caaTuMetpos B 12 nuamerpom. Ilpu 15 cm B pokyce [Pokyc momemnraercss mpu 3TOM BecbMa OJIM3KO K
koside] monmydaercst Temmneparypa 120°. 3akedyb MamupoOCKy ¢ TMOMOIIBIO KOJOBI ¢ BOIOM TaK K€ JIETKO,
KaK U CTEKJISHHOM uedeBUIlel, 0 KoTopoii eie JIoOMOHOCOB B cBOeM cTUxoTBOpeHuu “O nonb3e crekia’
nmcaln:

Mot nAGMEND COANEUNDLE CIEKAOM 30eCh NOAYHACM
I JTpomemero mem be3bedno nodpaxaem.

Pyeasct nOOAOCHIL HECKAGONDIX, OUDIX 6PAK,
Hebecuvim bes zpexa oznem Kypum mabax,

Crnenyer 3aMeTHUTh, OJJHAKO, UYTO 3aJKUTATENIbHOE NEHCTBUE BOISHBIX JIMH3 3HAYMTENBHO cradee,
9YeM CTEKJISIHHBIX. JTO CBS3aHO, BO-IIEPBBIX, C TEM, YTO MPEJIOMIIEHHE CBETa B BOJE rOPas3/i0 MEHBIIIE,
4YeM B CTEKJIe, BO-BTOPBIX, BOJAa B CHJIBHOH CTETIEHH IMOTJIOMAeT HH(PpaKpacHbIC JIy4H, KOTOPbIE HTPAIOT
OOJIBIIYIO POJIb B HATPEBAHUU TEI.

JIroO0MBITHO, YTO 3aKUTATENIbHOE NEHCTBUE CTEKJITHHBIX Y€YEBHI] H3BECTHO OBLIO €Ile APEBHUM
rpekam, OoJiee 4eM 3a ThICSUeNeTHE paHblle H300pETEeHUs] OYKOB M 3pUTENbHBIX TPyD. O HEM ynoMHHa-
eT Apuctodan B 3HaMeHuTO# komenuu “Obmaka”. Cokpat npemiaraet CTpentuany 3aaaqy:

“Ecnu ObI KTO mucall 00s3aTeIbCTBO HA T€OS B MSATH TAJIAHTAX, KAK ObI Thl YHHUYTOKUJI OHOE?

Crpentuan. Hamen si, kak uctTpeOUTh 00s13aTENBCTBO, 14 TAKOHM CIIOCO0, UTO Thl M CaM MPU3HAEIIb
ero npexuTpbiM! Buman Thl, KOHEYHO, B anTeKaX KaMEHb MPEKPACHBIN, MPO3PAYHBIA, KOTOPBIM 3aXKU-
rarot?

Coxkpart. 3axuratesbHOe CTEKJIO?

Crpentuan. TouHo Tak.

Coxkpar. Uto xe nanee?

Crpenrtuan. Iloka HOTapuyc MUILET, sI, CTaB MO3aaH €ro, Hanpasio J1ydn CoiHIa Ha 00s3aTesnb-
CTBO, J1a CJIOBA-TO BCE U PaCTOILIIO. ..”

HarmomHrO 17151 IOSICHEHUS1, 4TO TpeKu BpeMeH ApucTodaHa mucanu Ha HaBOIICHHBIX JOIIEYKAX,
KOTOpBIE OT TEILIa JIETKO PaCTaIJINBAIHUCH.

Kak 100bITh 0roHp ¢ HOMOIIBIO JLAA?

MaTepI/IaJ'IOM JJIA HBOHKOBBIHYKJIOP'I JIUH3bI, a CJCOOBATCIBHO, U AJIA ,[[O6bIBaHI/I$I OI'Hsl, MOXKET
MOCHYXKHUTh TAaKXKE JICA, €CJIM OH AOCTATOYHO MPO3payvCH. HpI/I STOM JICHA, TIPCIOMIIAA JIy4YHr, CaM HE
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Harpesaetcsi 1 He TaeT. [lokasaresb NpesoMIeHUs JbJ1a JHULIb HEMHOTHM MEHbIIIe, YeM Y BOJbI, U €CITH,
KaK MbI BUIEJIH, MOJKHO OOBITH OTOHb C MOMOLIbBIO 1Iapa, HAMOJHEHHOTO BOIOH, TO BO3MOYKHO CIe/aTh
9TO U C IOMOILBIO YeUEBHLIbI U3 JIbAA.

Jlensinas yedeBMLA COCTy KHJIA XOPOIIYIO Clyk0y B *kronb-BepHOBOM “IlyTemiecTBun kanutaHa
["atrepaca”. Jlokrop Knoybonu Takum nmMeHHO 0Opa3oM 3aker KOcTep, KOrja MyTHUKHU MOTEPsIn Or-
HHBO M O4yTHJIMCH O0€3 OrHs, MPH CTPALIHOM MOpO3e B 48 rpaaycos.

—“OT10 HecyacTwe, — ckazan ['arrepac nokTopy.

— Jla, — oTBEYaJN TOT.

— YV Hac HeT nazke MoA30pHOH TPYOE!, C KOTOPOH Mbl MOTJIM Obl CHATH Y€YEBULY U JOOBITH OTHS.

— 3Har0, — OTBETHJI OKTOP, — M OY€Hb JKajib, YTO HET: COJHEYHbIE JIy4Yd HOCTATOYHO CHIIbHBI,
4TOOBI 3aKeUb TPYT.

— Yro nenate, NPUAETCS YTOJNUThL IOJIOJ CHIPOH MENBEKaTUHOM, — 3aMeTu I arrepac.

— Ha, — 3a1yMY1BO NPOrOBOPHII AOKTOP, — B KpaiiHeM ciyuae. Ho oTuero Obl Ham He. ..

— Yo BbI 3aaymManu? — noardonsITcTBOBaN [aTTepac.

— MHe npuiiia B rojioBy MbICIb. ..

— Mpiciib? — BOCKJIMKHYJ O0uMmaH. — Ecnu BaM npuiiia MbICITb, 3HaYUT, MbI CIIaCEHbi!

— He 3Haro, kak ynacrcs, — konebancst JOKTop.

— Yro ke Bbl npuaymanu? — crpocui I'arrepac.

— VY Hac HEeT 4YeueBHUIIbl, HO Mbl €€ H3rOTOBUM.

— Kax? — nounrepecosancst 6ormas.

— Ormmdyem U3 Kycka Jbja.

— Hey>xenu Bbl nonaraere. ..

— Ortuero Obl 1 HeT? Benb HY)KHO TONBKO, 4TOObI iyun ConHua ObLTH CBEIEHbI B OAHY TOYKY, a
JUIS 3TOH LIENH JIe MOYKET 3aMEHUTh HaM Ny4Iuuii Xpyctanb. Tonbko s mpeanoyen Obl KyCOYeK Inpec-
HOBOJIHOTO JIb/Ia; OH Kperye U Mpo3payHee.

— Bor, ecnu He omnbarOCh, 3Ta JeAsHas riblda, — ykasan OOLMaH Ha JbJUHY Liarax B CTa OT My-
TELIECTBEHHUKOB — CYJIsl MO €€ LIBETY, €CTh KaK pa3 TO, 4TO BaM HAJo.

— Bel npasbl. Bozpmure-ka csoii Tonop. Ioiinemre apy3ps MOU.

Bce Tpoe HanpaBUIHCh K YKa3aHHOW NeastHON ribidoe JefCTBUTeNbHO, JIed 0Ka3aics MPeCHOBO-
HbIM.

Hoktop Benen orpyOuTh KyCOK JibAa, UMENOLIHii GyT B AMaMeTpe U Hauaja oOpaBHMBATH €ro To-
nopom. [Totom oTaenan ero HOKOM, HaKOHeIl MOCTENeHHO oTuLH(poBan pykow. [Tonyunnace npospau-
Has 4e4yeBHIa, CJIOBHO M3 Jy4luero xpycrais. ConHue 6b110 10BOABHO sipkoe. JIOKTOP MOACTaBHII He-
YEBULLY €ro Jiydam | COCPeoTOUYMI UX Ha TpyTe. Uepe3 HeCKONbKO CEKYHI TPYT 3aropencs’ .

Puc 113. “lokrop cocpenorounn jayuu ConHua Ha TpyTe”.

Pacckas XKronst BepHa He coBceM (haHTAaCTUYEH: OMbITHI 3ayKUTAHUS AePEBA MPU MOMOLIH JIEASHOM
Ye4yeBMLIbI, BIIEPBbIEC YCIEIIHO BLIMOJHEHHbIE B AHIJIMM ¢ BeCbMa O0JIbIIOi YeueBuleii eme B 1763 r., ¢
TeX MOpP HEONHOKPATHO MPOH3BOAMIUCH C TIOJHBIM ycrniexoM. KOHeYHO, TpyaHO M3TOTOBHTH HpO3pPAY-
HYI0 JIENSHYK) 4Y€YEBMLy C MOMOIUBI0 TaKMX OPYAHil, KaKk TOMOpP, HOX M “mpocto pyka” (mpu 48-
rpagycHOM Mopo3e!), HO MOJKHO W3rOTOBHUTH JIEASHYK) HE4YeBHUIy MpOILe. HAJIUTb BOAbl B YaLUKY
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HajIekameil GopMbl U 3aMOPO3UTh, & 3aTeM, CJIErKa MOJOrPEB HaIlKy, BBIHYTh U3 HEE€ TOTOBYIO deue-
BULLY.

Puc. 114. Yamka 11 U3roTOBJIEHUS JIEASTHOA Y€UEBUIIBL

IIponeneiBasi mOgOOHBIH OMBIT, HE 3a0bIBANTE, YTO OH YAAETCS JIUIIb B SICHBIH MOPO3HBIN I€Hb U
Ha OTKPBITOM BO3/lyX€, HO HE B KOMHATE€ 32 OKOHHBIM CTEKJIOM: CTEKJIO IMOIVIOUIAET 3HAYUTEIbHYIO
YaCTh YHEPTUU COJHEUHBIX JIyuell M OCTArOIIEHCs] HEMOCTATOYHO, YTOOBI BBI3BATh 3HAYUTEIBHOE HArpe-
BaHHUE.

C nomMoub10 COTHEYHBIX JIyuei

IIponenalite ele ONBIT, TOXKE JIETKO BBITOJHUMBIN B 3UMHee Bpems. 1lonoxure Ha cHer, 3a1uBa-
€MBbIl COJTHEYHBIM CBETOM, ABA OJWHAKOBOW BEJIMYMHBI JIOCKYTKA TKAHH, CBETJIbII U YepHbIil. Uepes yac
WK J1Ba BBl YOGIUTECH, UTO YEPHBIN JIOCKYTOK MOTPY3HJICS B CHET, MEXKIY TEM KaK CBETJIbIA OCTAJICS HA
npekHeM ypoBHE. JIOMCKATbCS MPHUUUHBI MOJOOHOTO Pa3jiMyMsi HETPYAHO: IMOX YEPHBIM JIOCKYTKOM
CHET TaeT CHJIbHEE, TaK KaK TeMHas TKaHb MOTJIOMAEeT OONBINYI0 YacTh MAAAOIIUX HA HEEe COTHEUHBIX
Jy4dei; CBETJas JKe, HaPOTHB, OOJIBLIVIO YaCTh UX PACCEHBAET U MOTOMY Cilabee HarpeBaeTCsl, HeXKeIN
YepHasl.

IToy4uTenbHBIH OMBIT 3TOT BIIEPBbIE MPOJENaH ObLIT 3HAMEHHTBIM OOPIIOM 3a He3aBucuMocTh Co-
enuHeHHbIX LllTaToB Benbsimuuom @panknnHoM, odeccmepTHBIINM ceds1, Kak (UMK, H300peTeHnEM
rpoMOOTBOA. “S B35 y MOPTHOTO HECKOJBKO KBAAPATHBIX KYCOYKOB CYKHA PA3JIMYHBIX [[BETOB, — ITH-
cai oH. — Mexay HUMH ObUTH: YepHBIH, TEMHO-CUHUH, CBETJIO-CUHUH, 3€JIeHbIH, MypIypOBBIi, Kpac-
HbBIH, OEINBIi 1 Pa3IMYHbIe IPYTHe L[BETa U OTTEHKU. B OHO CBETIIOE CONHEYHOE YTPO s MOJIOKUI BCE
3TH KyCKH Ha cHer. Yepe3 HECKOJIbKO YacOB YEPHBIH KyCOK, HArPEBLIUICS CHIIbHEE IPYTUX, TOTPY3UICS
Tak riayboko, uto syun ConHia 6oee ero He JOCTUTANHN, TEMHO-CHHUIN MOTPY3UJICSA TIOYTH HACTOJBKO
JKe, KaK M YepHBII;, CBETJIO-CUHUI ropa3io MEHee, OCTaIbHbIE IIBETAa ONMYCTUINCh TEM MEHEe, YeM OHU
cseTiee. benblii ke ocTancs Ha MOBEPXHOCTH, T. €. BOBCE HE OIYCTHIICS .

“K yemy ronHa Obuta Obl TEOpHst, €CiM Obl U3 Hee Heb3s1 OBbLJIO U3BJIEUb HUKAKOW MOJIB3bI? — BOC-
KJIMIAET OH I10 3TOMY IMOBOJY M MPOAOJDKaeT: — Pa3Be HE MOKEM MBI M3 3TOTO OMBITa BBIBECTH TO, YTO
YepHOe IUIAThe B TEIJIOM COJHEYHOM KJIMMaTe MEHEe IOIHO, YeM Oesioe, TaK KaKk OHO Ha COJIHLE CHIIb-
Hee HarpeBaeT Hallle TEJO, U €CJIM MbI IIPU 3TOM ele OyaeM JenaTh JBHKEHHUS, KOTOpble caMu Mo cede
HAC COTPEBArOT, TO 00pasyercs M3MULIHAA TeruioTa? He MOJDKHBI I MY’>KCKHE U KEHCKHE JIETHUE LLIs-
nbl OBITH Oenoro mpera, 4TOObI YCTPAHUTH TY JKapy, KOTOpasl BBI3BIBAET Y HEKOTOPBIX COJHEYHBIN
ynap?... Jlanee, BbIUEpHEHHBIE CTEHbI HE MOTYT pPa3Be MOTJIOTUTh B TEUEHHE JHS CTOJBKO COJHEYHOU
TETUIOTHI, YTOOBI HOYBIO OCTAThCSI 10 HEKOTOPOH CTENEHU TEIUIbIMU U MPENOXPAHUTE (PPYKTHI OT MOPO-
3a? He MoeT pa3Be BHUMATENbHbIN HAOMIOAATENb HATOJKHYTHCS €Ile W Ha APYTrue YaCTHOCTH OOIb-
e WJIM MEHbIIEH BaXKHOCTHU?”

KaxoBbl MOTYT OBITH 3TH BBIBOABI U MOJIE3HBIE IPUMEHEHUS, TIOKA3bIBAET MTPUMEP HEMELIKOH O K-
HO-TIoJIsIpHOM dkcneauimu 1903 r. Ha kopadie “Taycc”. CyaHO BMep3Jo B Jiel, H BCe OOBIYHBIE CIIOCO-
OBl OCBOOOKAECHHUS HE MPUBENIN HA K KAKUM pe3yJibTataM. B3pbIByaThbie BeLIeCTBa U MHJIbL, MYIIEHHBIC B
JeJI0, YAAJUIN BCEro HECKOJIbKO COTeH KyOOMeTpoB Jibaa U He ocBoboamu kopadns. Torma obparu-
JIMCh K ITOMOIIN COJTHEYHBIX JIy4eH: U3 TEMHOW 30JIbI U YIS YCTPOUIIH Ha JIBIY MOJIOCY B 2 KM JUIMHBI U
B JIECAATOK METPOB LIMPHHBI, OHA BeJla OT Kopadns no Ommkaimedl mupokoit menu Bo abay. Crosmu
SICHBIE JIOJITHE THH TMOJIIPHOTO JIETA, M COJIHEUHBIE JIyYd CIEJai TO, Yero He MOTJIH CAeNaTh JUHAMUT U
nuna. Jlen, moarass, cioMascs BAONb HACBITAHHON MOJIOCHI, U KOpabiib OCBOOOIMIICS OT JIbJA.

Crapoe u HOBoe 0 MHUpaKax

BeposiTHO, BCeM M3BECTHO, B UeM 3aKJIOUaeTCsl (pU3MUecKas MPUUMHA OOBIKHOBEHHOTO MHpPasKa.
PackaneHHbII 3HOEM TIECOK MyCTHIHU MPUOOpPETAET 3epKaIbHbIC CBOMCTBA OTTOTO, YTO MPHJIETAIOIINN K
HEMY HarpeTbld CJIOH BO3yXa UMEET MEHBIIYIO INIOTHOCTD, HEXKENH BbILIEIEKAUIUE CJIOU. HakIOHHbIi
Jy4 CBETa OT BECbMa AAJIEKOro MPEeaAMeTa, JOCTUTHYB 3TOr0 BO3AYIIHOIO CJIOs,, UCKPUBJIAET B HEM CBOU
MyTh TaK, YTO B aJbHEHUIIEM CJIETOBAHUU OH BHOBB yIAJSIeTCs] OT 3€MJIH U MOMAIaeT B riia3 HaOmoa-
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TeJIsl, CJIOBHO OTPA3HMBILKCH OT 3epKajia Moj O4eHb OonbLIMM yrioM nageHus.. M HaOnroaaTeno Kaxer-
Csi, YTO Mepel HUM PACCTUNIACTCS B MYCTbIHE BOMHAS INadb, OTPaskaroulas MPUOPEKHbIE MPEeaMEThI
(puc. 115).

Puc. 115. Kak BO3HHKaeT MHpaX B MyCTbIHE. DTOT PUCYHOK, OOBIYHO BOCIIPON3BOAUMBIN B yued-
HHMKax, MPe/CTaBJIAeT MyTh CBETOBOrO JIy4a HAKJIOHEHHBIM K 3€MJie MPeyBeNUYE€HHO KPYTO.

[paBunbHee ObLIO Obl, BIPOUYEM, CKa3aThb, YTO HATPETHIH CJIOH BO3AyXa OJ1M3 pacKaJeHHOM MOYBbI
OTpa’kaeT Jy4yHu He HamopoOue 3epkana, a HarnoxoOne BOJHON MOBEPXHOCTH, pacCMaTpUBaeMON U3 II1y-
OMHBI BOABI. 3/1€Cb NMPOUCXOAUT HE MPOCTOE OTPAXKEHHE, a TO, YTO Ha sA3bIKe (PU3MKK Ha3bIBAETCS
“BHYTpPEHHMM OTpakeHuem . Jlist 3Toro HeoOX0AUMO, 4TOOBI JIyd CBETA BCTYIAJ B BO3AYIUHBIE CIIOH
OY€Hb TMOJIOro — DoJsIee MoJIOro, YeM MoKa3aHo Ha HalleM yrpouieHHOM puc. 115; uHagye He Oymer npe-
B30i/IeH “TIpefieNbHbII Yroy MafeHus jy4a, a 0e3 3TOro He Moiy4aeTcsi BHYTPEHHErO OTPaXKEHHSI.

OTMeTHM MOMYTHO OXMH MYHKT 3TOH TEOPHUH, MOTYLIHN MOPOAUTH HexopasymeHue. UsnoxeHHoe
oObsicHeHHe TpeOyeT Takoro pacroyioKeHus BO3AYLIHBIX CJIOEB, MPHU KOTOPOM Oojee MIOTHbIE CIIou
HaXOMMUIKMCh Obl BbIlE, Y€M MeHee IMJIOTHbie. Mbl 3HAeM, OJHAKO, YTO TJIOTHbBIN, TSHKENbIH BO3IYX
CTPEMUTCs OMYCTUTHCA U BBITECHUTD JIEXKALUMN MO HUM JIETKUH Cioi ra3a BBepx. Kak ke moxer cy-
LIIECTBOBATh TO PACIOJIOKEHHE CJIOEB IJIOTHOTO M PaspeXeHHOro BO3JyXa, KOTOpoe HeoOXOmMMO A
TOSIBJIEHUSI MUpaska?

Puc. 116. Mupax Ha ryipOHMPOBAHHOM LIOCCE.

Pasragka kpoercss B TOM, 4TO TpeOyemoe pacnosio’keHHe BO3AYIIHbIX CJIOeB ObIBA€T HE B HEMO-
NIBMJKHOM BO3/yX€, @ B BO3AyXe, HaxonsemMcs B ABWKeHMU. HarpeToiii mouBoOi Clloii BO3ayxa He Mo-
KOUTCSI Ha HEil, a HeMPEePbIBHO BLITECHAETCS BBEPX U TOTUAC CMEHSIETCS HOBBIM CJIO€M HarpeToro Bo3-
nyxa. HempepoiBHass cmeHa OOyCIOBIMBAeT TO, YTO K pAacKaJleHHOMY IIeCKy BCerna Ipujeraer
HEKOTOPbII CNOM Pa3pekeHHOT0 BO3AyXa, MYCTh HE OJHOIO M TOTO K€, HO 3TO yke 0e3pasnuyHo aJis
Xojia ny4eii.

Tor pon mMupaka, KOTOPBIi MBI pacCMaTpUBaeM, U3BECTEH C IPEBHOCTH. B COBpeMeHHOI MeTeo-
POJIOTMM €r0 Ha3bIBAKOT “HUKHUM MHPaKeM (B OTIMYME OT “BEPXHEro”, MOPOKAAEMOro OTPaKEeHUEM
ny4yeil cBeTa CJIOSMH Pa3peKeHHOr0 BO3ayXxa BepXHHMX oOmacreidl armocdeps!). BoabmuHCTBO NMroaei
yOeKaeHO, 4TO 3TOT KJIACCHUECKHI MHpa)k MOXKET HaOMIoAaThCs TOJLKO B 3HOMHOM BO3IYXe HOKHBIX
MyCTHIHb U He ObiBaeT B 00Jsiee CeBEPHBIX INUPOTAX.

Meskay TeM HHKHUH MUPaK HepenKo ciy4daercs HaOmoaaTh U B HaKMX kpasx. OcoOeHHO YacThbl
nonoOHbIe sIBJIEHNUS B JIETHEE BpeMst Ha ac(aibTOBbIX U I'YAPOHHPOBAHHBIX AOPOrax, KOTopbie Onaroaa-
psl TEMHOMY LIBETY CHJIBHO HarpeBarOTCsl Ha conHue. MaToBas NOBEPXHOCTh JOPOTrH KaKeTCsl TOraa ms-
JlaJTd CJIOBHO TIOJIUTOH BOJIOH M OTpakaeT OTHAJICHHbIE MpeAMETEl. X0/ Jy4deli CBeTa MPH 3TOM MHPake
nokaszad Ha puc. 116. IIpu HeKOTOpOit HAOMKOAATEIbHOCTH MOAOOHbIE SIBJICHUS MOYKHO BUAETh HE TaK
PeIKo, KakK MPUHSITO AYMATh.

EcTb 1 ewie pon Mupaxka — MUPak 00k060i, O CYyLIECTBOBAHUN KOTOPOTO OOBIYHO Aake He MOA0-
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3peBaroT. DTO — OTPAXKEHUE OT HArpeToil OTBECHOM cTeHbl. Takoit ciay4ait omucad ogHUM (PpaHLy3CKHM
asropom. ITpubnmkasics k GopTy kpernocTu, OH 3aMeTHJ1, 4TO poBHasi OeToHHas creHa dopra BAPYr
3abnucrana, Kak 3epkano, orpaxas B cebe okpyxarowmuii nanamadr, nousy, Hebo. Caenas euie He-
CKOJIBKO I1IarOB, OH 3aMeTHJ Ty JKe MepeMeHy U ¢ apyroii creHoi ¢opra. Kasanocs, Oyaro cepas He-
POBHAsl MOBEPXHOCTH BHE3AIMHO 3aMeHsAeTCsl MoaupoBaHHOM. CTOs 3HOHHBINA NeHb, U CTeHb! JOJDKHbI
ObLIM CHJIBHO HAKAJMUTLCH, B YeM M 3aKJHYANAch pasragka ux 3epkajbHocTd. Ha puc. 117 mokaszaHbl
pacnionokenne creH dopra (F u F') u mecrononokerue Hadmonarens (A u A'). Oka3anoch, 4TO MHPaK
HaOmro1aeTcst BCAKUI pa3, KOrja CTeHa AOCTaTOYHO HArpeeTcs CONHEYHBIMM JIydamH, YIanoch Aaxke
cororpadupoBaTh ITO SABJIECHHUE.

Ha puc. 118 uzobpaxena (cnesa) creHa F ¢opra, cHavana maToBasi, a 3aTem Osiectsitas (crpasa),
Kak 3epkano (cHsra u3 Touku A'). Ha neBoM CHUMKE — OObIKHOBEHHbIH Cepblii O€TOH, B KOTOPOM, KO-
HEYHO, He MOTYT OTpaaThbcs crosuiue O6au3 creHsl Gurypsl nyx connar. HanpaBo — Ta ke cTeHa B
Gonblueit ceoeil yactu npuobpena 3epkajibHble CBOMCTBA, M Onmukaiiias gurypa cojjara AaeT B Hell
CBOE CUMMeTpUYHOE u300paxenue. KoHeyHO, OTpaskaer jay4u TYT He caMa MOBEPXHOCTh CTEHbI, a JIHILIb
TIPUJIETAOLIMI K HEW CJION HarpeToro Bo3ayxa.

Puc. 117. Inan ¢opra, rae Habmonancs mupax. Crena F kasanach 3epkanbHON U3 TOUKH A, cTe-
Ha F' — u3 Touku A'

DET TR = T e 2 A

Puc. 118. Cepasi HepoBHasi CTeHa (ClieBa) BHE3AITHO AENAeTCsi CIOBHO MOJMPOBAHHOMN, OTparkaro-
et (crnpasa).

B 3HOIIHBIE JIEeTHHE IOHH CJIen0oBao 61)1 06pamaTb BHHMAaHHE HAa HAKaJIHUBUIMECA CTEHBI GOJ'IbIJ.lHX
3MaHUil U UCKaTh, He OOHAPYIKATCS JIK SIBICHHS MUPaka. be3 COMHEeHUs:, MPHU HEKOTOPOM BHHUMAaHHU

YHCJIO 3aMEUYCHHBIX CJIY4aeB MHpaKa JOJKHO 3aMETHO YH4aCTHUTBCA.

ot

“Jenenprii ayu”

“Habmonanu su Bel korpa-auOyae ConHue, 3axozasuee 3a ropuzoHT mops? Jla, 6e3 comHeHus.
IIpocnenunu nu BbI 38 HUM 4O TOFO MOMEHTA, KOra BEpXHMIA Kpai JUCKa CONPUKACAETCs C JIMHUEN ro-
pu3oHTa U 3aTeM ucuesaet? BepositHo, na. Ho 3ameTunu jiu Bbl sBlI€HHE, POUCXOASIIEE B TO MIHOBE-
HUE, KOTa y4e3apHoe CBETHUIIO OpocaeT moCaenHnil CBOM JIy4, eClid pu 3TOM HeGo cBOOOAHO OT 06-
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JIAKOB U COBEPIIEHHO Npo3payHo? BbeiTh Moker, HeT. He mpomnyckaiiTe ke ciiydasi cienatb nojo0Hoe
HaOJIIOZ€HNe: B Balll IJ1a3 yIAPUT HE KPACHBIH JIyd, a 3€JI€HBIH, TUBHOTO 3€JICHOTO LIBETA, TAKOTO, KaKo-
ro HU OJIMH XYAOKHUK HE MOXKET MOJIyYUTh Ha CBOEH MaJUTPe U KaKOoro He BOCHPOM3BOAUT cama Ipu-
pona HU B pa3HOOOPA3HBIX OTTEHKAX PACTUTENBHOCTH, HU B LIBETE CAMOTO MPO3PAYHOrO MOPST .
Ilonobnas 3ameTka B OAHOI aHIIIMHCKON rasere NpuBeila B BOCTOPKEHHOE COCTOSHHE MOJIOAYIO
repouHio pomana JKrwomns Bepna “3enensiii nyw’ u noOyauna ee NPEANPUHSTH Psifi MyTELIECTBUH C
€IMHCTBEHHOH LIeNIbI0 — COOCTBEHHBIMHU J1a3aMHU YBUAETD 3€JIeHbIH y4. KOHOM moTnaHaKe He yAaoch,
KaK MOBECTBYET POMAHUCT, HAOJIONATh 3TO KpacuBoOe sABJIeHUe npupoael. Ho OHO Bce ke CyliecTByer.
3eNeHbli J1yd — HE JIETeH/1a, XOTsl C HUM U CBSI3aHO MHOIO JIETE€HAAPHOro. DTO — SIBJIEHHE, KOTOPhIM
MOYKET BOCXHUINATHCS KaKABIH JFOOUTEIb IPUPOIB, €CIH OYAET UCKATh €r0 C JOJDKHBIM TEPIICHHEM.

IMouemy nosiBisieTcs 3eJieHbIH Jay4?

Brl noiiMere npu4uHY SBJIEHUS, €CIU BCIIOMHUTE, B KAKOM BHJ€ MPEICTABISAIOTCS HaM IpeaMe-
ThI, KOTAa Mbl CMOTPUM Ha HUX CKBO3b CTEKJIAHHYIO MpusMy. Ilponenaiite Takoi OMBIT: AEPKUTE IPU3-
My y IJ1a3a TOPU3OHTAJIBHO LIMPOKOW CTOPOHOH BHU3 M paccMaTpUBaiiTe uepes Hee JIMCTOK Oymarw,
MPUKOJIOTHIN Ha cTeHe. Bbl 3ameTnTe, 4TO JUCTOK, BO-NEPBBIX, MOAHSJICS 3HAUUTEIBHO BBILIE CBOETO
UCTUHHOTO TOJIOKEHHsI, & BO-BTOPBIX, MMEET BBEPXY (PHOIETOBO-CHHIOI KaiMy, BHHU3Y — JKEJITO-
kpacHyto. [TonHATHE 3aBUCHT OT MPENOMJICHUSI CBETA, LIBETHBIE KAEMKU — OT OUCHEpCUl CTEKIa, T. €.
CBOWCTBA CTEKJIA HEOOUHAKOGO TIPEIIOMIISITh JIYYH Pa3HOTO yeemd. PuoneToBbie U CHHHUE JIy4H MPEIOM-
JSAIOTCA CUIIBHEH MPOYHX, TIO3TOMY MbI BUIMM BBEpPXY (PHOJETOBO-CHUHIOI KaiMy; KPAacHbIE MPEJIOM-
JSIOTCA BCETo ciadee, ¥ MOTOMY HIDKHHH Kpail Hamero OyMasKHOTO JINCTKA UMEET KPACHYIO KalMy.

Jins nydiero MOHUMAaHMsI AalbHEHIIero HEOOXOIUMO OCTAHOBHUTBHCS Ha MPOUCXOXKIEHHH 3THX
LIBETHBIX KaeMOK. [Ipr3ma pasnaraer Oemnblil CBET, NCXOAALINIA OT OyMaru, Ha BCe LIBETA CIIEKTPa, JaBast
MHOXKECTBO L[BETHBIX M300paKeHMH OyMa)KHOTO JINCTKA, PACIIOJOKEHHBIX, YaCThIO HAJArasicb OHO Ha
Apyroe, B nopsake npeaomisieMoctd. OT OHOBPEMEHHOIO JENHCTBUS ATUX HAJNOXEHHBIX. PYT Ha ApY-
ra [[BETHBIX N300pa’KEeHUH IJ1a3 MOJyvaeT ouyLieHne 0eoro 1eeTa (CI0KEHUE CIIEKTPaIbHBIX LIBETOB),
HO BBEpPXY U BHHU3Y BBICTYNAIOT KAEMKH HECMELIMBAOLIMXCS LIBETOB. 3HAMEHUTHIN 1oaT I'ére, npone-
JABIIUI 3TOT OIBIT U HE TIOHSBLIMHA €0 CMBICIA, BOOOPA3HIL, YTO OH pa300yIaunil TAaKUM 00pa3oM JIOXK-
HOCTb yueHHus: HproTOHA O 1BeTax, u Hamucan 3ateM cobcteeHHyro “Hayky o mBeTax”, KOTOpas mouTu
BCEIIEJI0 OCHOBAHA HA MPEBPATHBIX MPEACTABICHIAX. UnTaTesb, HAIO0 NoJIaraTh, He IOBTOPUT 3a0JTy K-
IEHUs] BEJTMKOTO 1M03Ta U He OyIeT OKUAATh, YTO MPU3Ma NEPEKPACUT AJIST HETO BCE MPEAMETHL. 3eMHast
arMocepa sIBISETCS ISl HAIIMX TIJ1a3 Kak Obl OrpOMHON BO3AYIIHOW MPU3MOH, oOpaleHHOW OCHOBA-
HueM BHU3. ['naas Ha CojHue y rOpU30OHTa, Mbl CMOTPUM Ha HEro CKBO3b Ia3oByl0 mpusmy. Jluck
ConHua nonyyaeT BBEPXY Ka€MKy CHHErO U 3€JIeHOrO 1[BeTa, BHU3Y — KpacHo-xkenTyro. Iloka ConHile
CTOMT BBIIIE TOPU30HTA, CBET JANUCKA CBOEH SIPKOCTBIO MepeOHBaeT ropas3io MeHee SIpKUe IIBETHBIE MO-
JIOCKH, U MBI UX He 3amedaeM Bosce. Ho B MOMeHTHI Bocxoaa U 3axona CojHIla, KOrja MouTH BECh €ro
JUCK CKPBIT MOJI TOPU30HTOM, Mbl MOXKEM BHUJETb CUHIOK KaiiMy BepxHero kpas. OHa JByXLBETHas:
BBILIIE PACIIONIOJKEHA CHHSS TIOJIOCKA, HIDKE — ToNy0asi, OT CMEIIeHUs] CHHUX U 3eJIeHbIX Jyueil. Korma
BO3/yX OJIN3 TOPU30HTA COBEPIIEHHO YUCT M MPO3PayeH, Mbl BUANM CHUHIOIO KaiiMy — “cuHuii iya”. Ho
yaie CHHHE JIyYH PacCEeUBAIOTCS aTMOC(Eepoil U ocTaeTcsl OflHA 3eJieHas KafiMa: SIBICHHE ‘3eJIEHOTO
ayda”’. HakoHer, B OOJBIINHCTBE CIy4aeB PACCEUBAIOTCS MyTHOH aTMochepoii Takke CHHUE U 3€JIEHbIE
Jy4U — TOT/IA HE 3aMevaeTcsl HUKaKon kaeMku: COJTHIIE 3aKaThIBAETCSl OArpOBBIM LIAPOM.

IlynaxoBckuit actpoHom I'. A. TuxoB, MOCBATUBIIHK “3€JE€HOMY JIy4dy CHEHAIBHOE UCCIIENOBA-
HHE, COOOIIaeT HEKOTOPbIE MPUMEThl BUAMMOCTH 3Toro siBieHus. “Ecnmm ConHue umeer mpu 3akarte
KpacHbIN I[BET U Ha HEro JIETKO CMOTPETh MPOCTBIM IJ1a30M, TO MOXKHO C YBEPEHHOCTBIO CKa3aTb, YTO
3eneHoro Jiyda He Oyaer”. IlpudnHa MOHSATHA: KPACHBIHM LIBET COTHEYHOTO TUCKA YKA3bIBAET HA CUIIbHOE
paccesiHre aTMoc(epoli CHHUX | 3€JIeHBIX JIydel, T. €. BCcell BepxHel kaeMku nucka. “Haobopot, — mpo
JOJDKaeT acTpoHOM, — ecyii CoJHIle Majio M3MEHWIIO CBOHM OOBIYHBIIN O€I0BaTO-KENTHIN LIBET U 3aXOIUT
OUeHb SIPKUM (T. €. eCliu MOTJIoMEHHe cBeTa atMochepoii HeBenuko. — . [1.), To MOXKHO ¢ OONBIIONH
BEPOSITHOCTBIO OXKHJIATh 3€JIeHOro Jy4da. Ho TyT kak pa3 BaXKHO, UTOOBI TOPHU30HT MPEACTABISUT PE3KYIO
JMHUIO, Oe3 BCAKUX HEPOBHOCTEH, OJIM3KOTrO Jieca, TOCTPOEK U T. M. ITH YCIOBUS BCETO JyYIIE BBIMTOJ-
HSIOTCSl HA MOpPE; BOT MTOYEMY 3€JIEHBIH JIyd TaK XOPOLIO U3BECTEH MOpsiKaM ™.

Urak, 4To0BI YBUIETH “3€NIEHBIH JIy4d”, Hy>)KHO HaOmoaaTh COJHLIE B MOMEHT 3aKaTa WIM BOCXO/a
npu OYeHb YUCTOM Hebe. B 10:kHBIX cTpaHax HeOO y rOpH30HTa MPO3payvHee, YeM y Hac, IOITOMY sIBJIE-
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HHUE “3eqeHoro jiyda® Hadmopaercs Tam yawe. Ho 1 y Hac OHO He Tak pelko, Kak AyMarOT MHOTHE, Be-
posiTHO noa BausiHueM pomana JKronst Beprna. HacToiiunBbie mOMCKH “3€1€HOr0 jiyda’ paHO WM MO3[1-
HO BO3HarpaxaroTcs ycrnexoM. Ciy4anoch yiaaBIuBaTh 3TO KPaCHBOE SIBJICHHE ajKe B 3PUTENbHYIO
TpyOy. [IBa 3aB3acCKUX aCTPOHOMA TaK OMHCHIBAIOT NMOA0OHOE HAO/IOIeHuE:!

“...B mocnenHior0 MHMHYTY, mpenmectsyrowmyr 3axoay ConHua, KOraa, CleAOBaTeNbHO, elle
BU/IHA 3aMETHAasi 4acCTb €ro, JHCK, HMEFOIINI BOJHOOOPA3HYIO ABIIKYLIYIOCS, HO PE3KO OUePYEHHYIO
rpaHuily, OKpyskeH 3enenbim oboakom. [Toka ConHie He 3al1I0 OKOHYATENbHO, TOT 000/I0K HE BUIEH
npocThiM raa3oM. OH CTAHOBUTCS BHJEH JIMLIL B MOMEHT IMOJIHOTO Mc4ye3HoBeHust ConHua 3a ropu3oH-
toMm. Ecnu sxe cMOTpeTh B 3pUTENbHYIO TPYOY € 1OCTaTOYHO CUIIBHBIM yBenuueHueM (rnpumepHo B 100
pas), MOYKHO MPOCIEIUTb MOAPOOHO BCE SBJICHHA: 3€JIeHasl KaliMa CTAHOBHUTCS 3aMETHOI CaMOe MOo3aHee
3a 10 munyT no 3axoxa ConHua, OHa OrpaHUYMBAET BEPXHIOK YAaCTh AMCKA, TOr/Aa Kak OT HWKHEH
Habnronaercs kpacHas kaiima. [llupuna kaiimbl, BHauasie OueHb Manas (BCEro HeCKOJIBKO CeKYH/I AYTH),
BO3pacTaer no mMepe 3axoxaeHuss CosHLa, OHa TOCTUraeT MHOTAA 1O MOJYMHUHYTHI 1yru. Han 3eneHbim
000KOM 4acTO HAOJMIOAAKOTCS 3€JEHbIE K€ BBICTYIbI, KOTOPBIE MPU MOCTENEHHOM HCYE3HOBEHUH
ConHua kak Obl CKOJIB3ST MO €ro Kpar 10 BbICLIEH TOYKH, HHOTJA OHU OTPBIBAIOTCS OT 000/KA U CBe-
TATCS HECKOJIBKO CEeKYH/1 OTEJIbHO, TIOKa He IT

. e —— SEE e

“zeneHoro nyya’; Habmromatenb BUAEN “3eNeHbIH jyd’ 3a
rOpHBbIM XpeOTOM B Te4eHHe 5 MUHYT. Bhille cnipaBa — “3eneHblil qy4”, BUAUMBII B OA30PHYIO TPYOy.
Huck ConHia vMeeT HernpasuibHble KOHTYpbl. B nonoskeHun 1 O1eck COMHEYHOro AMCKa OCersieT
a3 U MeIaeT BUAETh 3eJIEHYI0 KaeMKY MPOCTbiM ri1a3oM. B nmonoskenuu 2, koraa auck ConHua novtu
ucuesaer, “3eNeHbId 1yd” CTAaHOBHUTCS NOCTYIHBIM MPOCTOMY IJasy.

OO6b1uHO siBNeHWE AnUTCsA CeKyHAay-nBe. Ho mpu HCKmOUMTENBEHONW 0OCTaHOBKE MPOHOJIKUTENb-
HOCTB ero 3aMeTHO yaiunsercs. OTmedeH ciy4vaii, koraa “3eneHbliil ny4d” Habmonancs oonee 5 Munyt!
ConHue caguioch 3a OTOANEHHON TOpoi, M OBICTPO WIAraBLIKI HAOMIOIATENb BHAEH 3€JIEHYIO KaiiMy
COJIHEYHOTO JIUCKA, CIOBHO CKOJIB3S1IEro Mo CKJIOHY ropsl (puc. 119).

Ouenb noyuurtenbHbl ciayyau HabmoneHus “3eneHoro syva” npu eocxode ConHua, KOraa Bepx-
HHI Kpail CBeTHUJIa HAaYMHAET MOKAa3bIBAThCsA M3-TIOJ] TOPU30HTA. JTO OMPOBEPraeT 4acTO BhICKAa3blBae-
MYI0 J0ranaky, OyaTro “3eneHblii nayd” — ONTHYECKUI OOMaH, KOTOPOMY MOAAAETCs IJia3, YTOMJIEHHbII
ApKUM ONIECKOM TOJIBKO 4YTO 3akaTusiierocs ConHia.

ConHue — He eAUHCTBEHHOE CBETHJIO, TOChUIatoLIee “3eneHblii ayd”. Ciydanoch BUAETb 3TO SiB-
JeHue, nopoxkaaeMmoe 3axondiuei Benepoit [O mupaxkax v 3€J€HOM Jyde MOYKHO Y3HAaTh U3 MPEBOC-
xonHoi kHuru M. Munnapta “Cser u uset B npupoae’”. @uzmarrus, 1958 r. Ilpum. peo.].

I'nasa peBsitasi. 3PEHUE O/IHUM U /IBYMA I'V'TAZAMU
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Koraa He 0b110 poTorpadpun

dotorpadus ycnena crenaTtbCs B HaIeM ObITYy CTOJIb MPHUBBIYHOMW, YTO MBI M HE MPEICTABISIEM
cebe, kak oOxoamIuCh Oe3 Hee HaIu MPEKH, JaKe U He oueHb oTaaneHnble. B “3amuckax [TukBukcko-
ro kiay6a” JlukkeHc 3a0aBHO pacCKa3bIBaeT, KAKUM OOpa3oM 3aredaTiieBajd BHEITHOCTb YEJIOBEKa B
rOCYAAapCTBEHHBIX YUPEXKIEHUSIX AHIIINU JIET CTO Hazaj. JleiiCTBHE MPOUCXOAMT B OJTOBOH TIOPBME,
Kyna npusenu [Inksuka.

IMukBHKY CcKa3aiu, 4TO OH AOJDKEH IMOCHIAETh, TIOKA C HEr0 CHUMYT IOPTPET.

“ — CHUMYT Cc MeHs opTpeT! — BOCKJIUKHY M-p [IUKBUK.

— O06pa3 Bamr 1 nopobue, Cp, — OTBEYA MIOKUH TIOpEMINUK. — MbI Beb MacTepa MOPTPETHI
CHUMaTh, ObLIO OBl BaM 3TO u3BecTHO. He ycreeTe moBepHYThCs, M pUCYHOK Oyner rotoB. Csnbre, CIp,
u OyIpTe Kak ToMa.

[oBunysick npurnamennto, M-p [Tukeuk cen, u Torna Camysib (cnyra [Iuksrka) menHys eMy Ha
yXO, YTO BBIPAKEHHE “‘CHUMATh MOPTPET  IOJIKHO MOHMUMATD 37eCh B (PUTYPATBHOM CMBICIIE:

— DTO 3HAYHT, C3P, YTO TIOPEMIIHUKH CTAHYT NMPUCMATPUBATHCS K BALIEMY JIMLY, YTOOBI OTJIMYATh
BaC OT MOCETUTEIIEH.

Ceanc Hauvascsa. TorxcTelil TIOpeMIIuK OecrieyHO mocMaTpuBai Ha M-pa [IMkBHKa, TOra Kak ero
TOBapull CTaj HANpOTHUB HOBOIO apecTaHTa M YCTPEMUJ Ha HEro NPUCTAIBHBIA B3rJsA. Tperuii
JDKEHTIIbMEH OCTaHOBWJICSA TEpel CaMblM HOCOM M-pa IIMKBHMKAa M HPUHSUICS M3y4aTb €ro YepTHI C
HaINpsKEHHBIM BHHMAaHHUEM.

Hakoneu, noptper Obu1 CHAT, U M-py [IMKBUKY CKa3aJi, YTO OH MOXKET HITH B TIOPHMY .

Eme panee ponb Takux “nopTperoB”, 3amevaTieBaeMbIX MaMATHIO, Urpall MepedyeHb TpUMeT .
IMomuure, B “bopuce ['onynose” [lymkuna onucanue I'puropust OTpenbeBa B HapCKoM ykaze: “A po-
CTOM OH MaJI, TPY/b IIUPOKasi, OJJHA PyKa KOpOUe PYroH, ri1asa roiyosle, BOJIOCA PbUKUE, HA mieKe 00-
ponaska, Ha 0y npyras’? B Hamum qHU pocTo mpuiaraercs GOTOKapTOUKa,

Yero mHOTHE HE YMEIOT?

dotorpadust NPOHHUKIJIA K HAM B COPOKOBBIX I'0/IaX MPOLUIOTO BEKa CHavyaia B BHJE TaK Ha3bIBae-
Mol “marepporunun’ [ITo nmeHn msodperaTens 3Toro cnocoda — Jlareppa.] — CHUMKOB Ha MeTaJuIn4e-
ckux macTuHkax. Heyno6cTBo 3TOro cnocoda CBETOMUCH COCTOSIIO B TOM, YTO MPHUXOIMIOCH TTO3UPO-
BaTh MEPE]] ArMapaToM JOBOJBHO AOJTO — JECSITKH MUHYT. . .

“Moii nen, — pacckasbiBal jeHuHrpaackuii pusuk, npod. b. I1. Beitnbepr, — nmpocunen nepen ¢o-
Torpaduyeckoil KaMepom, YTOOBI MMONYYMIICS C HErO OIUH U IPUTOM HEPa3MHOKAEMBIH NareppOTHIL, —
COpOK MUHYT!”.

Ho Bce ’xe€ BO3MOXKHOCTb TNOJy4aThb MOPTPEThl 0€3 y4acTusi XYHOOXKHHKA MpPEINCTaBIUIACh
HACTOJIbKO HOBOH, IMOYTH YyJeCHOH, uTO myOJimKa He CKOPO MPUBBLIKJIA K 3TOH MbIciu. B crapuHHOM
pycckoM xypraie (1845 r.) pacckasaH 1Mo 3TOMy IMOBOIY 3a0aBHBIN CITyYaid:

“MHOr#He eme 10 CUX MOp HE XOTAT BEPUTh, UTO AAreppoTHIl MOT AeHCcTBOBaTh caM. OOMH BechMa
MOYTEHHBIN YEJIOBEK MPHUINEN 3aKa3aTh CBOH moptper. Xo3suH (T.e. ¢potorpad. — A. 1) ycagun ero,
NPUJIAIWIT CTEKIIA, BCTABHII AOLIEUKY, TOCMOTPEIN Ha Yachl U Bhiel. [loka X03si1MH ObIT B KOMHATE, 110-
YTEHHBIN YEJIOBEK CHJENl KaK BKOIAHHBIN; HO JIUIIb TOJIbKO XO3SMH BBILIEN 33 ABEPb, TOCIIOAMH, XKe-
JABIIUI UMETh CBOW MOPTPET, HE CUEN HYKHBIM CUAETh CMHPHO, BCTAJ, TIOHIOXAJ Ta0aKy, OCMOTPEIN CO
BCEX CTOPOH JareppoTHII (armapar), MPUCTABUI IJ1a3 K CTEKJIy, TIOKa4yall TOJIOBOH, IIPOTOBOPHIT “XUTpast
ITyKa W Hadaj MpOoXaXUBaThCsl 10 KOMHATE.

X0351MH BO3BPATUJICA U, C U3YMJICHEM OCTAHOBUBIIHCDH Y ABEPH, BOCKIMKHYI:

— Uro BrI nenaere? Benp st BaM ckazai, 4ToObl BB CHIASINA CMUPHO!

—Hy, s cunen. S ToapKO BCTAN, KOT/IA BBI YIIUTH.

— Toraa 1 HagO OBLIO CHIETS.

— 3auem xe 51 Oyny cumeTh HampacHo?”

Bawm kakeTcst, ynTaTenb, 4YTO TeMepb MBI 1aJ€KU OT BCIKUX HAUBHBIX MPEACTaBICHUN O oTorpa-
¢uu. OgHako U B Hame BpeMsi OONBIIMHCTBO JIFOJICH HE OCBOWJIOCH elle BIOJNHE ¢ ¢oTorpaduei, H,
MEXAY MPOYUM, MAJO KTO YMEET CMOmpents Ha TOTOBbIE CHUMKH. BbI Iymaere, HEUero TyT U yMeThb:
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B3Th CHMOK B PYKHM H CMOTpETh Ha Hero. Ho 310 BOBCe He Tak mpocTo: ¢ororpaduyeckine CHUMKH
NPpUHAAJICKAT K TEM NpeAMETaM O6I/IXOI[a, C KOTOPbIMHU, MPU BCEH HUX pacnpoCTPaHCHHOCTHU, MBI HE
yMeeM MpaBuiibHO obpamarbes. bonbmuHCTBO otorpados, modurteneid U npodheCcCUOHATIOB, — HE To-
BOpPs1 yike 00 OCTalbHOMN MyOnKe, — pACCMAaTPUBAIOT CHUMKH He CO8ceM mak, kak Haoo. Ilodtu cToje-
THE M3BECTHO UCKYCCTBO (poTorpaduu, U TeM He MEHee MHOTHE He 3HAIOT, KaK, COOCTBEHHO, CIeayeT
paccmaTtpuBaTh pororpaduieckie CHUMKH.

HckyceTrBo paccmaTpusath Gororpadgun

Puc. 120. Kakum kaxeTcs najiey J€BOMY U MPABOMY IJa3y, €CJIU AepKaThb PyKy HEOAJIEKO OT JIU-
1a.

ITo ycrpoiictBy cBOoeMy ororpadudeckas kamepa — OOJBINON I1a3: TO, YTO PUCYETCS HA €€ Ma-
TOBOM CTEKJIE, 3aBHCUT OT PACCTOSHUSI MeXAy OOBEKTHBOM M CHUMaeMbIMH npeameramu. Potorpadu-
YEeCKHI anmapar 3aKperuisieT Ha MJIACTUHKE MEePCIeKTUBHBIN BU, KOTOPBIA MPEACTaBUIICS OBl HALIEMY
riasy (3aMeTbTe — 0OHOMY THa3y!), moMeleHHOMY Ha MecTe oObekTrBa. OTCIOAa ClieAyeT, YTO pa3 Mbl
JKEJIaeM TIOJYYHUTh OT CHIMKA TaKOe JK€ 3pPUTENbHOE BIIEYATICHNE, KaK U OT CaMOH HATYpPBI, Mbl TOJIXK-
HBI!

1) paccMaTpuBaTh CHUMOK MOI6KO OOHUM 2JI030M Y

2) neps;kaTh CHUMOK 8 HAOeHCAUeM PACCMOAHUU OM 21A3A.

HetpynHo moHsTH, YTO, paccMaTpuBasi CHUMOK O8YMs TJIa3aMH, Mbl HEU30€KHO JTOJIKHBI YBUAETD
nepen; coOOH MIOCKYIO0 KapTUHY, a HE M300paskeHue, UMerolee rIyonHy. ITO ¢ HEOOXOAUMOCTBIO BbI-
TeKaeT 13 0cOOEHHOCTeH Hamero 3peHust. Korma Mbl paccMaTpuBaeM TEJIECHBINH MPEIMET, Ma CeT4aTKax
HAILIUX TJ1a3 TOJYyYar0TCs N300paskeHUs] HEOAMHAKOBBIC: MPABBIN IJ1a3 BUIUT HE COBCEM TO XK€, UTO PH-
cyercs nesomy (puc. 120). DTa HEOMUHAKOBOCTh N300PaKEHUI U €CTh, B CYIIHOCTH, TJIABHAS MPUYHHA
TOTO, YTO MPEIMETHI MPEACTABISIIOTCS HAM TEJIECHBIMU: CO3HAHME HAllle CIMBAaeT 00a HEOJUHAKOBBIX
BIICUATJICHUS] B OJUH pesveusiii 00pa3 (Ha 3TOM, KaK W3BECTHO, OCHOBAHO YCTPONCTBO CTEPEOCKOMNA).
HHoe neno, eciau nepen HaMH MPEAMET TUIOCKHH, HapUMep MOBEPXHOCTh CTEHBT, 00a Ii1a3a MOJIy4arT
TOTa BIIOJHE TOXKIECTBEHHbIE BIICUATJIEHHS, ONWHAKOBOCTb 3Ta SIBISIETCS IJIsI CO3HAHUS MPHU3HAKOM
IUIOCKOCTHOTO MIPOTSDKEHHS MTPEeaMeETa.

Teneps sicCHO, B KaKyr OIIMOKY BIaJaeM MbI, KOrma paccMarpusaeM (oTtorpaduro nByms riasa-
MU, 3THM Mbl HaBS3bIBAEM CBOEMY CO3HAHHUIO YOEKACHHUE, YTO Mepes HaMH UMEHHO TUIOCKasi KapTHHa!
Korna mbl mpemyiaraem 060um ria3aM CHUMOK, IPEAHA3HAYEHHBIN TOJIBKO ST 0OHO20, Mbl MELIIaeM Ce-
0e BUIETh TO, YTO OJDKHA JaTh HaM (GoTorpadust; BCS MILUTIO3MS, B TAKOM COBEPLICHCTBE CO3/1aBaeMast
¢dororpaduueckoii KaMepoit, pa3pyLIaeTcss STUM IPOMAXOM.

Ha xaxom paccrossHuUM HAA0 AepxKaTh (poTorpaduio?

CTomb k€ BaKHO M BTOPOE MPABWIO — IE€PKaTh CHUMOK 6 HAOJeCAujeM paccmosnul oOT ri1asa; B
NPOTHUBHOM CJly4dae HapyLIaeTcs MpaBUiIbHAs MepcrnekTuBa. KakoBo ske JOKHO ObITh 3TO pacCcTostHUE?
Jlnis mosyueHus MOJIHOTO BIEYATJIeHUs] HaJl0 pacCMAaTpPUBATh CHUMOK IMOJ T€M K€ YIJIOM 3PEeHMs], MOJ
KakuM OOBEKTHUB ammapara “Buaes HU300pakeHHe Ha MATOBOM CTEKJIe KaMephl, WM, YTO TO XKe CaMoe,
1oz KaKUM OH ‘BHAeN CHHMaeMble mpeametsl (puc. 121). OTcrona cieayer, 4To CHUMOK Hajo MpHOIH-
3WTH K IJ1a3y Ha PACCTOSTHUE, KOTOPOE BO CTOJIBKO K€ Pa3 MEHBIIE PACCTOSHUS MPEAMETa OT OOBEKTHBA,
BO CKOJIBKO Pa3 M300paXeHHEe MpeaMeTa MEHbIIEe HaTypajbHOW BENWYHHBL JpyruMu cioBamu, Haao
Jep:KaTh CHAMOK OT TJla3a Ha PACCTOSHUH, KOTOPOe MPUOIM3UTENBHO PaBHO (POKYCHOH MinHE OObEeK-
TUBA.

Ecnu mMpl mpuMeM BO BHUMAaHHE, 4TO B OOJBLIMHCTBE JIOOUTEIBCKUX anmapaToB (GOKYCHOE pac-
crosiue paBHo 12 — 15 cm, [B nocneayromem TekcTe aBTOp UMEET B BUAY (POTOANMAPATHI TAKUX THIIOB,
KOTOpBIe OBUTH PAaCIIPOCTPAHEHBI B MEPUO co3aaHus “3aHumarenbHoi Gusuku’. [pum. peo.] To nou-
MEM, YTO Mbl HUKOIJIa HE pacCMaTpPUBaeM TaKUX CHUMKOB Ha MPaBUJIbHOM PAcCTOSHUU OT IJasa: pac-
CTOSTHHE JIYUIIEero 3peHHs UII HOPMaJIbHOTO ria3a (25 ¢cM) noutu BaBoe Oonee ykasanHoro. [lmockumu
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KaKyTcsi U (poTorpaduu, BUCAIINE HA CTEHE, — X PACCMATPHUBAIOT C elle OOJbIIEro PACCTOSIHUS.
Tonbko OMU30pYKHE JFOAU, C KOPOTKHUM PACCTOSTHUEM JIYHLIEro 3peHHs (a TakKe JeTH, CIoco0-
HbI€ BHIETHh Ha OJIM3KOM PAacCTOSIHMM), MOTYT JOCTAaBUTh ceOe yIOBOJIBCTBUE JIFOOOBATHCS TeM 3 dek-
TOM, KOTOPBIN AaeT OOBIKHOBEHHBII CHUMOK MU MPAaBUJIBHOM paccMaTpuBaHUM (OAHUM riazom). Jep-
xa (pororpaduro Ha paccTosHuu 12 — 15 cM OT r1asza, OHHM BHIAT nepen coOol He MIIOCKYI0 KapTHHY, a

Puc. 121. B ¢ororpaduueckom anmapare yron 1 pasen yriy 2.

UuraTenp, HAICIOCh, COTJIACUTCS TENEePb, YTO B OOJIBIIUHCTBE CIy4aeB MbI TOJBKO MO COOCTBEH-
HOMY HEBEIEHHIO He Mojy4aeM OT (oTorpaduuecKkux CHUMKOB B TOJHOH Mepe TOro yIOBOJBCTBH,
KaKOe OHH MOTYT OCTaBUTb, U YaCTO HAIPACHO >KaJlyeMcsl Ha ux Oe3)Ku3HEHHOCTh. Bece meno B Tom,
YTO MBI HE MOMEIIAeM CBOETO IJla3a B HAJIEXKALIEH TOYKE OTHOCHUTENHPHO CHUMKA M CMOTPUM JABYMS
r7a3aMu Ha H300pakeHne, MpeaHa3HaueHHOe TOJIbKO JUIS OJHOTO.

CrtpanHoe aeiicTBHE YBEJIHMYHUTEIbHOI0 CTEKJIA

brnuzopykue moau, kak Mbl ceiiuac OOBSICHUIIH, JIETKO MOTYT OOBIKHOBEHHBbIE (oTorpaduu BU-
netb penbedabMA. Ho Kak OBITH JIFOSIM ¢ HOpMaJIbHBIME TazamMu? OHH HE MOTYT NPUABHUraTh U300-
pPaKeHHI OYeHb OJIM3KO K TJIa3y, HO UM MOMOXKET 3/1€Ch YBEIUUUTENbHOE CTeKs0. CMOTPSl HA CHIMOK
Yyepe3 4eUeBHIly C YBEIMUEHHEM B J1BA Pa3a, TAKUE JIFOIH JIETKO MOTYT MPHOOPECTH YKa3aHHbIE BBITOABI
OMU30pYKOTO, T. €., He Hampsiras a3, MOTYT BHIETh, Kak ¢ororpadus npuodperaer penbedHOCTb U
ryOuHy. PazHuIa Mexxay moyydyaeMbIM MPH 5TOM BIEYATICHHEM M TE€M, YTO MBI BHIUM, TJsiis Ha (o-
Torpadpuro ABYMs riazamu ¢ OOJBIIOTO PacCTOsIHUS, — OrpoMHa. Takol crmocod paccMaTpuBaTh OOBIK-
HOBEHHbIE oTorpaduu moutu 3aMeHsieT 3P QPeKTsl CTEPEOCKOIa.

Ternepb CTAaHOBUTCSA NMOHSATHBIM, MOYEMY (POTOCHUMKH HacTO MPUOOPETAIOT PeNbepHOCTh, €CIU
CMOTPETh Ha HUX OJHUM TJIa30M B yBEJIUUUTENbHOE CTeKI0. PakT 3TOT 00menssecreH. Ho mpasunbpHOE
OOBSICHEHUE SIBJICHHSI TPUXOAUTCS CIIBIIIATD PEIKO.

OnuH U3 pereH3eHToB “3aHMMaTebHONW (PU3UKK MHCAT MHE 110 STOMY ITOBOAY:

“B cnenyromeM H3IaHUU PaCCMOTPHUTE BOIPOC: OTYETO B OOBIKHOBEHHYIO Jymy ¢ororpadus ka-
xercsl penbedHONH? Moe MHEHHE, 4TO BCE CIIOKHOE OOBSICHEHHE CTEPEOCKONa HE BbIACPIKUBAET KPUTH-
ku. [TonpoOyiiTe CMOTPETH B CTEPEOCKON OAHUM TJIa30M: PeIbe(HOCTh COXPAHSAETCS] BONPEKU TEOPHU .

UuraTensim, KOHEYHO, SICHO TEMePb, YTO TEOPHUS CTEPEOCKOINa HUCKOJIBKO 3TUM (PaKTOM He KoJieo-
JeTCAL.

Ha Tom jxe ocHOBaH MFOOONBITHBIN 3(PEKT TaK HA3bIBAEMBIX “TIaHOPaM, MPOAAIOIIUXCS B UTPY-
IIEYHBIX MarasuHax. B 3TUX MajJeHbkuX nmpudOpax OOBIKHOBEHHBIH CHUMOK JaHAMA(Ta WM TPYMITBI
paccMaTpUBAETCs Uepe3 YBEJINYUTEIBHOE CTEKJIO OHUM IJIa30M. JTOrO YK€ AOCTATOYHO IS TOJIyde-
HUSI penbeda;, MLTIO3UI0 OOBIKHOBEHHO YCHIIMBAIOT €IIe TE€M, YTO HEKOTOpbIE MPEAMETHI MEePEeIHEro
TUIaHA BBIPE3AOTCS OTHENBHO U NMOMELIA0TCs Brepean Gpororpaduu; ria3 Hall OYeHb YyBCTBHUTENEH K
penbeHOCTH ONMKAWIITNX IPEAMETOB U HE CTOJIb BOCIIPUUMYUB K OoJiee anekuM peibedam.

Yeenuuenne pororpadpui

Henp3st mu u3roroBnsate ¢portorpaduu Tak, YT00BI HOPMAIbHEII TIa3 MOT TPABHIIBHO PacCMaTpH-
BaTh WX, He mpuberas K cTekiaM? BriosHe BO3MOXKHO, — UL 3TOTO TOCTaTOYHO TOJBKO MOJIB30BATHCS
KamepaMu ¢ JIMHHO(OKYCHbIMU oObekTHBamMHu. [lociie cka3aHHOTO paHblle MOHATHO, YTO CHUMOK, T10-
JYYEHHBIA TPU MOMOIIH 00BbeKTHBA C 25 — 30-CaHTUMETPOBBIM (POKYCHBIM PACCTOSTHHEM, MOXKHO pac-
cMaTpuBaTh (OHUM IJ1a30M) Ha OOBIYHOM PACCTOSTHUHM — OH TIOKaXKETCS IOCTATOYHO pelbe(pHBIM.

MO3KHO MONTy4aTh U TaKUE€ CHUMKH, KOTOpPbIe He OyIyT Ka3aTbCs IUIOCKUMH MPH PaCCMaTPUBAHUU
maxxe JBYMs IJ1a3aMu ¢ OOJIBIIOrO paccTOsiHUA. MBI yke TOBOPWIM, YTO KOrza 00a riasa Imoyiy4aroT OT
KaKoro-imudo mpenMera Ba TOXIECTBEHHBIX H300Pa)KEHUsl, CO3HAHWE CIIMBAET UX B OAHY ILIOCKYIO
kapTuHy. Ho 3Ta CKIOHHOCTB OBICTPO OCabeBaeT ¢ yBEIMYEHUEM paccTossHus. [IpakTrka moka3biBaerT,
YTO CHUMKH, ITOJIy4EHHbIE C TIOMOLIBI0 00BeKTHBA ¢ 70-CAHTUMETPOBBIM (DOKYCHBIM PacCTOSTHHEM, MO-
I'yT OBITH HETTOCPENCTBEHHO pacCMaTpUBaeMbl OOOMMH TJIa3aMH, HE YTPAYUBasl EPCIIEKTHBHOCTH.
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HeoOxogumocth pacnonarath IIMHHO(POKYCHBIM OOBEKTHBOM OISITb-TAKH IPENCTABISET He-
ynobctso. ITosToMy ykaxkeM u Apyroi cnocod: OH COCTOHT B TOM, YTO YVGeAUUUSAIOM CHUMOK, TONY-
YEeHHBI OOBIKHOBEHHBIM armapatoM. [Ipw TakoM yBETWYEHUH COOTBETCTBEHHO VIJIMHSIETCS U Ipa-
BIJIbHOE PACCTOSIHHE, C KaKOro HY»XKHO CHHMOK paccMaTtpuBath. Ecim Qororpadmuro, cusatyro 15-
CAaHTUMETPOBBIM OOBEKTUBOM, YBEIMUUTD B 4 UM 5 pa3, TO 3TOTO YK€ JOCTATOYHO IS TTOTyUEHHS JKe-
naemoro >pdexTa; yBennueHHYIO (oTOrpaduo MOKHO pacCMaTPUBATH OOOMMH TJIA3aMU ¢ PACCTOSTHHS
60 — 75 cMm. Hekotopast HesICHOCTh CHIMKA HE MEIIAeT BIIEYATICHUIO, TaK Kak ¢ OOJIBIIOrO PacCTOSHUS
OHa Majio3aMeTHa. B cMbICiie e penbeHOCTH U NePCIeKTHBHOCTH CHUMOK HECOMHEHHO BBINTPBIBACT.

Jlydmee mecTo B KHHOTeaTpe

YacTble MoOcCeTUTENN KUHOTEATPOB 3aMETWIIM, BEPOSTHO, YTO HEKOTOPbIE KAPTHUHBI OTJINYAIOTCS
HEOOBIKHOBEHHOU pebe(HOCTBIO: (PUTYPBI OTAEISIFOTCA OT 33JHEr0 TUIaHA M HACTOJIBKO BBIYKJIBI, YTO
3a0bIBaeiIb 1aXKe O CYI[ECTBOBAHUH MOJIOTHA M BUAMIIb CIIOBHO INMOJJIMHHBIA JAHAIA(T MU KUBBIX
apTHUCTOB Ha CLIEHE.

Takast penbepHOCTh N300pa’KEHUI 3aBUCUT HE OT CBOIMCTBA CAMOM JIGHTBI, KaK 4acTO JYMAIOT, a
OT MeCTa, e moMernaeTcst 3purenb. KnaemaTorpaduueckue CHUMKH XOTSI U ITPOU3BOMASATCS € MTOMO-
IIBI0 BEChbMa KOPOTKO(OKYCHBIX KaMmep, HO MPOEKTHPYIOTCS HA SKPaH B CHIJIBHO YBEJIHMYEHHOM BUJE, —
pa3 B CTO, — TaK YTO UX MOXKHO PacCMaTpPUBATh ABYMs rilazaMu ¢ Gosbimoro paccrostaus (10 cm * 100 =
10 m). Hanbonbimas penbedpHOCTh HAOIIONAETCS TOTAA, KOra Mbl CMOTPUM Ha KapTHUHBI MO TEM JKe
CaMbIM YIJIOM, ITOJI KaKUM ammapar “cMOTpesl’ Ha CBOIO HATypy IpH cheMKe. Torma mepen Hamu Oyner
€CTEeCTBEHHasl [IEPCIIEeKTHBA.

Kak xe HaliTU paccTOosiHUE, OTBEUAIOIIEee TAKOMY HAUBBIFOAHEHIIeMy yrity 3peHusi? [{ns storo
HY>KHO BBIOpaTh MECTO, BO-TIEPBBIX, IPOTUB CEPEAMHBI KAPTHUHBI, a BO-BTOPBIX, HA TAKOM PAaCCTOSHUU
OT 3KpaHa, KOTOPOE BO CTOJBKO XKe pa3 OoJblie MUPUHBI KAPTHHBI, BO CKOJIBKO pa3 (POKyCHOE paccTosi-
HUe 00bEeKTHBA OOJNbIIE IMUPUHBI KUHEMATOrPa( MUECKOM JIEHTBL

Jnsa xuHeMaTorpau4eckux CHUMKOB OOBIKHOBEHHO IOJIB3YIOTCS Kamepamu ¢ (OKYCHBIM pac-
crossHueM 35 MM, 50 mm, 75 MM, 100 MM, B 3aBUCUMOCTH OT xapakTepa cbeMku. CTaHgapTHas LIHPHUHA
nentel 24 mm. Jlnst pokyca, Hampumep, B 75 MM UMeeM OTHOLICHUE:

(uckoMoe paccTosiHue/ IUprUHA KapTUHBI) = (POKYCHOE pacCTOsTHUE/IIMPUHA JIEHThI) = 75/24

Urak, uroObl HalTH, HA KAKOM PACCTOSIHMM HAJ0 B 3TOM CIy4a€ CECTb OT JKpaHa, JOCTaTOYHO
IIMPUHY KapTHUHBI YBEIHMYUTh NPUMEPHO B 3 pasza. Ecnu mmpunaa kuHemarorpaduueckoro nzobpaxke-
HUs 6 I1aroB, TO Jy4Ilde MeCTa /Ul pacCMaTpUBAaHUs 3THX KaJpOB PacIoyiockeHbl B 18 marax oT skpa-
Ha.

3Toro 00CTOATENBLCTBA HE CIEAYET YITyCKATh U3 BUAY NPH UCTIBITAHUN PA3JIMYHBIX MPEIJIOKEHHH,
UMEIOIINX LeJbI0 NPUAaTh KUHOKAPTHHAM CTEPEOCKOMUYHOCTD. JIETKO MPUITHUCATh HCIBITHIBAEMOMY
H300PETEHHIO TO, YTO OOYCIIOBJIEHO YKa3aHHBIMH MTPHYUHAMU.

CoBet unTaTEIIM WL CTPHUPOBAHHLIX KYPHAJ/I0B

Bocnpoussenenus pororpaduii B KHUrax M KypHajiaX UMEIOT, KOHEUHO, T€ K€ CBOWCTBA, YTO U
OpPUTMHAJIbHBIE CHUMKH: OHH TOXKE CTAHOBATCS pelibepHee, eCIM pacCMaTPUBATh UX OIHUM TJIA30M H C
HaJJIeKAIero paccTossHus. Tak kak pasHbie (oTorpadpuu CHITHI anmapaTaMi ¢ Pa3IUIHbIM (OKYCHBIM
paccTosiHUEM, TO OTBICKMBATh Ha/AJIeXkKallie PAaCCTOSHUS AJi PacCMaTpPUBAHUS NMPUXOAUTCS UCIIBITAHU-
eM. 3aKpbIB OJIUH TJia3, NEPKUTE MIUTFOCTPALIMIO HAa BBITSHYTOW PyKe Tak, YTOOBI TIOCKOCTh €€ Oblia
NEepPIEeHUKYIIpHA K Jy4y 3p€HHs], a Balll OTKPBIThIN IJ1a3 NPUXOAWICA POTUB CepeanHbl CHUMKa. Te-
nepp NpuOIKaiTe MOCTENIEHHO CHUMOK, HE TepecTaBas BCMATPUBATHCS B HETO, BBI JIETKO YJIOBHUTE
MOMEHT, KOTla OH PHOOpETET HAUOONBIIYIO PeNbeYHOCTb.

MHorue CHUMKH, HEOTUETJIUBBIE U IIOCKHE MPU OOBIMHOM PacCMaTpUBAHUH, MOJNYYAIOT TIyOHHY
U SICHOCTb, €CJI CMOTPETh Ha HUX OIMCAHHBIM criocoOoM. Hepenko mpu TakoM pacCMaTpUBAHHU CTa-
HOBSATCS] 3aMETHBI OJIECK BOJIBI U IPYTHE YHCTO CTEPEOCKONHUECKUe 3 (HEKThL.

Hapno yauBnisAThCS, 4TO CTOJMB MPOCTHIE (PaKThl MajO U3BECTHBI, XOTS MOUTH BCE 37eCh coodlae-
MO€ U3JIarajoch B MOMYJIAPHBIX KHUTAX OoJiee monyBeka Ha3ad. B “OcHoanusx ¢usuonoruu yma’ B.
Kapnenrepa — kHHre, H31aHHOW B PyCCKOM repeBoae euie B 1877 r., — ynuraeM o paccMarpuBaHuu ¢o-
Torpaduil creayroiee:
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“3amedarenbHO, 4TO 3¢ ek 3Toro cnocoda paccMaTpuBaHusi pororpahuuecknx KapTHH (OXHUM
IJ1a30M) HE OTPaHMYUBAETCS BBIICICHUEM TEJIECHOCTH MPEIMeETa; IpyTrue 0COOCHHOCTH SIBISIFOTCS TOXKE
C HECPaBHEHHO OOJbIIEH XKMBOCTHIO U PEATBHOCTHIO, MNOMOJHSS HIUTIO3UI0. JTO OTHOCHUTCS TJIABHBIM
00pazoM K H300paKEHHMIO CTOsiMEH BOABI — caMOW cyiaboil CTOpOHBI GoTorpaduyeckux KapTUH NPHU
OOBIYHBIX yCIIOBHsIX. UMEHHO, €CIi CMOTPETh Ha Takoe U300pakeHUe BOIbI 000UMY TIa3aMH, TOBEPX-
HOCTb KQ)KETCsl BOCKOBOM, HO €CII CMOTPETb OOHUM TJIA30M, B HEH 4acTO 3aMeydaeTcs MOpPa3sUTEIbHAS
NPO3PaYHOCTh U IyOnHa. TO jk€ MOJKHO CKa3aTh M OTHOCHUTENIbHO PA3JIMYHBIX CBOMCTB IMOBEPXHOCTEH,
OTPaXKArOIIUX CBET, HaNpUMep OPOH3bI M CIOHOBOH KOCTH. Martepuai, U3 KOTOPOro CHeNaH MPeaMeT,
n300pakeHHbIH Ha QoTorpaduu, y3HAETCsS ropaso jJerde, €CIu CMOTPETh OIHUM IJ1a30M, a HE ABYMS .

OO6paTtuM BHUMaHHE €111e Ha OHO 0OCTOATENbCTBO. ECaM CHUMKHU MY YBEIWYEHUN BbIUTPHIBAIOT
B JKU3HEHHOCTH, TO MPU YMEHBUICHUH OHHU, HAIIPOTUB, MPOUTPHIBAIOT B 3TOM OTHOIIEHUH. Y MEHBIICH-
Hble (poTorpaduu BBIXOMAT, NMPABIA, Pe3ue M OTUETIMBEE, HO OHH IJIOCKH, HE NAIOT BIIEYATICHUS TIIy-
ounbl U penbedHocTr. [IpudrHa MOCIEe BCEro CKa3aHHOTO JAOKHA OBbITh MOHSITHA: C YMEHbIIEHHEM (¢ O-
Torpaduil yMEHbINAETCS U COOTBETCTBYIOIIEE “TIEPCIEKTUBHOE PACCTOSIHHE , KOTOPOE OOBIKHOBEHHO W
0e3 Toro depecuyp Majo.

PaccmaTpuBanue KapTHH

To, uro MbI ckazanu o ¢ororpaduu, 10 U3BECTHOH CTENEHN MPUMEHUMO U K KapTHHAM, CO3J1aH-
HBbIM PYKOH XYJO’KHHKA: MX BCEro Jyullle paccMaTpUBaThb TOXKE C HaJJIEXKallero paccrosiHus. Tonbko
IPU 3TOM YCJIOBUH OIMYTUTE BbI NEPCHEKTHBY M KAPTHHA MOKAXKETCA He TUIOCKOM, a rIyOOoKOHi U pesb-
edHoi. [TonesHo cMOTpETh TakKe ONHMM, a He ABYMS TIJa3aMH, OCOOEHHO Ha KapTHUHBI HEOOJbIINX
pa3smMepoB.

“JlaBHO M3BECTHO, — IUCAJ MO 3TOMY MOBOAY aHrIMickuil ncuxosnor B. Kapnenrep B ynomsiHy-
TOM COYMHEHUH, — YTO NPU BHUMATEJIBHOM PacCMaTPUBAHUU KAPTHUHBI, TTI€ MEPCIIEKTUBHBIE YCIIOBUS,
CBET, TEHH W OO0IIee PaCIIONIOKEHHE eTalel CTPOro COOTBETCTBYIOT M300pakaeMoOil NeHCTBUTENBHO-
CTH, MPOM3BOAMMOE BIIEYATICHNUE rOpPa3ao KUBEE, €CIIM CMOTPETh OOHUM TIa30M, a He 000MMH, U YTO
3¢ deKT ycuiamBaercsi, KOraa Mbl CMOTPUM Hepe3 TPYOKy, MCKIIFOYAOIYI0 BCKO MOCTOPOHHIOK 00CTa-
HOBKY KapTHHBI. QPaKT 5TOT OOBSACHSUIM paHbIE COBEPIIEHHO JIOXKHO. ,,MBbl BUIUM OJHHUM TIJIa30M JIyU-
1ie, 4eM ABYMsl, — FTOBOPUT bekoH, — MOTOMy 4TO KM3HEHHBIE NyXU COCPEIOTOUMBAIOTCS MPU 3TOM B
OITHOM MeCTe U EHCTBYIOT ¢ OoJbIeit cuoi".

B neficTBUTENBHOCTH e TYT AEJIO0 B TOM, YTO KOTZa Mbl CMOTPUM OOOHMMHU TJla3aMH Ha KAPTHHY B
YMEPEHHOM PacCTOSHUM, TO MPUHYXKAEHbI IPU3HATH €€ IJIOCKOH MOBEPXHOCTBIO; KOIZA XK€ Mbl CMOT-
PHUM TOJILKO OIHUM IJ1a30M, YM Halll Jierde MOXKeT MMOANATHCS BIIEYaTJIEHUIO NIEPCIIEKTUBbI, CBETa, TeHeH
u T. A. OTcroza, Koraa Mbel BCMaTPUBaEMCsl IIPUCTAIBHO, KapTHHA PUOOPETaeT B CKOPOM BPEMEHHU pe-
Ibe(PHOCTD M MOXET Ja)ke JOCTHYb TEJIECHOCTH peanbHOro janamadra. IlomHoTa mmmosun Oyner
IJIaBHBIM 00pa3oM 3aBHCETh OT BEPHOCTH, C KOTOPOH BOCIPOW3BENEHA HA KapTHHE IEHCTBUTENbHAS
MPOEKLUs NPEAMETOB Ha IJIOCKOCTH. .. IIpenmylecTBo BUIEHNs OJHUM IJIa30M 3aBHCUT B 3THUX Clyda-
SIX OT TOTO, YTO YM CBOOOIEH HCTOJKOBBIBATH KAPTHHY IO CBOEMY MPOM3BOJIY, KOTa HUYTO HE 3aCTaB-
JSIET €r0 BUJETh B HEH IJIOCKYIO KapTUHY .

VY MeHbLIeHHbIE CHUMKH ¢ OOJIbIINX KapTHH AA0T Hepenko OoJiee MONHYI0 WILTIO3HI0 pelbeHO-
CTH, HEXKEJIU OpUrHMHaibl. Bbl 1oiimere, OTYEro 3TO MPOUCXOAUT, €CJIU BCIIOMHHUTE, YTO MPU YMEHbIIe-
HUHM KapTUHBI COKPAINAeTCs TO OOBIMHO OOJBINOE PAcCTOSIHHUE, C KOTOPOro CIENyeT pacCMaTPUBATh
nu300pakeHne, TO3TOMY CHUMOK npuodperaeTr pesbeHOCTh yike Ha OJTU3KOM PacCTOSTHUU.

Yro Taxkoe crepeockon?

Ilepexonss OT KapTHH K TENECHBIM IIpenMeraM, 3afafuM cebe BOmpoc: ModeMy, COOCTBEHHO,
NpeaMEThl KaKyTCs HaM TEJIECHbIMH, a He MIockuMu? Ha ceryatke Hamero riasa uzoOpakeHHe moiy-
yaercst Beb Tuiockoe. Kakum sxe oO6pa3oM MPOUCXOAUT TO, YTO MPEIAMETHI MPEACTABISIFOTCS HAM HE B
BUJI€ TJIOCKON KapTUHBL, a T€JIaMU TPeX U3MepeHUi?

3nech NEeHCTBYIOT HECKOJBKO NMPUYMH. Bo-nepBrIxX, pa3nnyHas CTeNeHb OCBEIeHUs] YacTeil npes-
METOB MO3BOJISIET HaM CyAUTh 00 ux ¢opme. Bo-BTOPBIX, UrpaeT poib HaNpsDKEHUE, KOTOPOE MBI OLIY-
maeM, KOraa MPHUCHOCOOIsAeM Ita3a K SICHOMY BOCHPHSITHIO Pa3JIMYHO yNAJIEHHBIX 4acTel TeNIeCHOro
MpeAIMeTa: BCe 4aCTU IJIOCKOW KapTHHBI YAANEHBI OT IJa3a OJWHAKOBO, MEXAY TEM KaK 4acTd Ipo-
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CTPAHCTBEHHOIO O0BEKTA HAXONATCS HA PA3IMYHOM PACCTOSHUH, U YTOOBI SICHO BUAETH X, IJ1a3 JOJI-
’KE€H He OINHAKOBO “HacTpauBaThecsl . Ho camyro O0bIIyIO yCIyry OKas3bIBaeT HaM TO, UTO 37€Chb U300-
pakeHusi, MOJy4aeMble B KaXAOM IJ1a3y OT OJHOIO U TOrO K€ MPEAMeTa, He OAUHAKOBBL. B 3TOM Jerko
yOenuThes, ecii CMOTPETh Ha KaKOH-HHOYab ONMM3KUH NpeaMeT, MONePEMEHHO 3aKPbIBasi TO MPAaBbIi,
TO NeBbIl ria3. [IpaBelil U NeBbIN I71a3 BUAAT NPEAMETH HE ONUHAKOBO, B KAaXIOM PHUCYETCsl UHAs Kap-
THHA, U 3TO-TO Pa3jIMyure, NCTOJKOBBIBAEMOE HAIIUM CO3HAHUEM, AaeT HaM BIeUaTieHue penbeda (puc.
120 u 122).

Tenepr npencrasbTe cede 1Ba PUCYHKA OJHOTO U TOTO K€ IpenMeTa; MepBblii n300paxaeT npea-
MET, KAKUM OH Ka)KETCsl JIEBOMY IJla3y, BTOPOH — mpaBoMy. Eciam cMoTpeTh Ha 3TH n300paskeHus Tak,
9TOOBI KKABIA IJ1a3 BUIET TOJBKO “‘CBOM  PHUCYHOK, TO BMECTO ABYX IUIOCKHMX KapTHH MBI YBHIUM
OJIMH BBINYKJIBbIH, penbeHbIA peaMeT, naxe Oonee penbedHblid, 4YeM TeJeCHbIE MPEAMETHI, BUINMBbIC
0OHuM TIa30M. PaccMaTpHuBarOT Takue MapHbIe PUCYHKH MPHU MOMOIIH 0codoro mpudopa — CTepeocKo-
na. CnusiHue 000MX M300pakeHUI TOCTUTaNOCh B MPEXHUX CTEPEOCKONAaxX MPH IOMOINU 3€PKaj, a B
HOBEMIINX — C MOMOLIBIO CTEKJISIHHBIX BBITYKJIBIX MPU3M: OHU MPENOMISAIOT Jy4d TaK, 4TO IPU MBbIC-
JEHHOM HX TMPOAOJUKEHHH 00a M300pakeHusl (Clerka yBeJUYeHHbIe OJlaronaps BBITYKJIOCTH IMPH3M)
NOKPBIBAIOT OJHO Apyroe. Maes crepeockona, Kak BUIUM, HEOObMAHO POCTa, HO TEM MOPAa3UTEIbHOE
JENCTBHE, AOCTUTA€MOE CTOJIb MPOCTBIMU CPEACTBAMU,

_.S. ‘

S

Puc. 122. CrexnsaHHBIH KyO ¢ ISITHAMHU, pACCMAaTPHBAEMbIN JIEBBIM U MPABBIM IJIA30M.

BonpmuHcTBY umMTaTenedi, 6€3 COMHEHHs, CIy4aloch BHIETh CTepeockomuueckue Qortorpaduu
pa3NUYHBIX CleH U naHamadgTos. MHble, ObITh MOXKET, paCCMaTPUBAIN B CTEPEOCKON U YePTeKU PUryp,
U3TOTOBJICHHBIE C LIENIbI0 OOJIErYuTh U3YUeHHE CTepeoMeTpruu. B manpHelieM Mbl He OyeM rOBOPHTH
00 3Tux Oonee nIM MeHee OOLIEN3BECTHBIX IPUMEHEHHAX CTEPEOCKONA, a OCTAHOBHIMCS JIUIIb Ha TEX, C
KOTOPBIMU MHOTHE YHUTATENH, BEPOSTHO, HE3HAKOMBI.

.

Ham ecTtecTBeHHBIH CTEPe0CKON

IIpn paccMaTpuBaHUU CTEPEOCKOMUUECKUX M300pakKeHUH MOKHO OOOHTHCh M Oe3 Kakoro-mmdo
npudopa: HaAO JUIIb MPUYYUTH CE0s1 COOTBETCTBYIOINM 00pa30M HANpaBJIATh I1a3a. Pe3ynbraT nomiy-
YaeTcs TAKOH »Ke, KaK U MIPH MOMOIIH CTEPEOCKOIa, ¢ TOU JIMIIb pa3HULEH, 4TO H300paskeHHe TIPH STOM
He yBennuuBaercs. M3o0peratens crepeockona YHUTCTOH MEPBOHAYAIBHO MOJIb30BAJICS UMEHHO 3THM
€CTECTBEHHBIM ITPHEMOM.

A npunararo 37ech LENYK CEPHUI0 CTEPEOCKONMUYECKHX PHCYHKOB IOCTENEHHO BO3PACTArOINEH
CJIO)KHOCTH, KOTOpbIE COBETYIO TIONBITATBCS PACCMATPUBATh HEMOCPEACTBEHHO, 0€3 CTepeocKora.
Ycenex nocturaeTcs MIIb nocie psina ynpaxHenud [Hamo 3ameTuTs, 4TO yMEHHE BUAETH CTEPEOCKO-
NMYECKH — Jake U B CTEPEOCKOI — AAETCS He BCEM JIIOJSIM, HEKOTOphIE (HApuMep, KOCOTIasble M
NPUBBIKIINE pabOTaTh TOJBKO OIHUM TJIa30M) COBEPLIEHHO HECHOCOOHBI K HEMY, APYTHM OHO JAeTCs
1OCJIe TPOAOJDKUTENBHOTO YIPAKHEHUS, HAKOHEL, TPEThH, IPEUMYIIECTBEHHO MOJIOAbIC JIIOIH,
Hay4aroTCsl 3TOMY OYE€Hb OBICTPO — B UETBEPTH Haca.].

Puc. 123. HeckonbKo CEKyHA HE CBOAMTE TJIa3 C MPOMEXKYTKA MEXAY MSTHBIIIKAMU — 002 4epHBIX
ISITHA COJIBIOTCA B OJJHO.
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Puc. 124. TToBropuTe TO e C 3TOH napoil pucyHkos. JloOOUBIINCH CIMAHUSA, TTepeianTe K clneny-

FOLIEeMY YIIPaKHEHHIO.

Puc. 125. Korga 3ti u300paskeHusi COJBIOTCS, Bbl YBHAMTE Iepen coOO0il CIIOBHO BHYTPEHHOCTH
TpyOBbl, yxonsiuei Baab.

Haunute ¢ puc. 123 — naps! yepHbIX TOueK. [lep:kute Ux nepea rinazaMu U B TEUEHUE HECKOJIBKUX
CeKYH] He CBOAUTE B3rJisa C MPOMEKYTKA MEXKAY MATHBILIKAMH, MIPU 3TOM CHAEJANTe TaKOe YCUJIUE,
CJIOBHO Obl JKeJTaId PAaCCMOTPETh MPEAMET, PACMOJIOKEHHBII fanee, Mo3aan pucyHka. Bol yBUanTE CKO-
PO yKe He JiBa, a 4eTbIpe MATHA, — KPY)KKH paszsosaTcsa. Ho 3arem kpaiiHHe TOUKH OTIUIBIBYT Jaleko, a
BHYTpeHHUe cOnu3sTes u conbiotcs. Ecnu Bel mosropute 10 ke ¢ puc. 124 u 125, To B nocneaHem ciy-
Yae B MOMEHT CJIMsHMSI yBUAUTE mepen coOoil CIOBHO BHYTPEHHOCTb MJIMHHON TpyObl, yXomsiieit
BIANb.

J1oOMBIIKCE 3TOrO, MOXKeTE NepeiTH K puc. 126; 31ech BBl AO/DKHBI YBHAETH BUCALIHE B BO3yXe
reomeTpuyeckue tena. Puc. 127 npencraBut BaM JJIMHHBIN KOPHAOP KAMEHHOTO 3/JaHUS HJIM TYHHEb, a
Ha puc. 128 Bbl MOYke€Te BOCXUIIATHCS MIUTHO3MEH MPO3PAYHOro cTekia B akBapuyme. HakoHew, Ha puc.
129 nepen Hamu yiKe Liefiasi KapTHHA — MOPCKOM Mne3ax.

HayuuTbCcs TaKOMy HEMOCPEICTBEHHOMY PacCMaTPHUBAHUIO MAPHBIX H300pa’keHUH CPaBHUTENBHO
HETPYIHO.
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Puc. 126. DTy 4eThipe reOMETPHYECKHUX TeNla MPH CIUSAHUNA M300paKeHHM KaKyTCsl CIOBHO Ta-
PSLIMMH B IPOCTPAHCTRE,
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Puc. 128. Pribka B akBapuyme.

MHoOrHe U3 MOUX 3HAKOMBIX OBJIZIEBAINA 3THM UCKYCCTBOM B KOPOTKHIA CPOK, MOCI/IE HEOOIBIIOTO
yuca npo0. bimsopykue u nanbHO30pKHe, HOCSIINE OYKH, MOTYT HE CHUMATh HX, a CMOTPETh Ha N300-
pakeHHe TaK, KaK pacCMaTpHUBAKOT BCAKYIO KapTHy. [IpoOyiiTe mpuaBurarh WM OTOABHraTh OT rija3
PHUCYHKHM, NTOKA HE YJIOBUTE HAJIEIKALLErO paccTosiHMs. BO BCAKOM ciiydae HY)KHO MPOIE/bIBATh OMbIThI
NIPH XOPOLIEM OCBELIEHHH — 3TO CHIIBHO CIIOCOOCTBYET yCIIexy.
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Puc. 129. Crepeockonuyeckuii naHamadpT MOpsi.

Hayuusuinch paccMmarpuBaTh 0€3 CTepeockona BOCIIPOU3BEICHHbIE 31€Ch PUCYHKH, MOXKETE BOC-
MONb30BaThCA MPUOOPETEHHBIM HAaBLIKOM I pacCMaTpHUBaHUS BOOOLIE CTEPEOCKONMMYecKuX (ororpa-
buii, odbxomsich 6e3 cneuuanbHOro npudopa. Te crepeockonuyeckre CHUMKH, KOTOPbIE HareyaTaHbI
Jiajiee, TOXKe MOJKHO MOMbITATbCSl PACCMATPUBATH MPOCThIM r1a3oM. He Hano ToJbKO upe3MepHO yBlie-
KaTbCsl 3TUM YIpakHeHHEM, 4TOObI He yTOMUTD rjiasa.

Ecnu Bam He ynacrcst npuodpecTy CrocoOOHOCTh YIIPaB/IsATh CBOMMH TJla3aMH, Bbl MOXKETe, 3a He-
UMEHHEeM CTEePEeOCKOIa, MOJb30BATHCS CTEKJIAMM OYKOB Ul JaTbHO30PKUX — HANO0 MOAKJIEUTb UX MOA
OTBEPCTHUS B KAPTOHE TaK YTOObI CMOTPETh TOJBKO YepPe3 BHYTPEHHHE Kpasi CTEKOJ, MEKAY PUCYHKaAMH
CJIelyeT MOMECTUTb KaKyH-HHOYAb MEeperopoaky. ITOT YIPOLIEHHbIH CTEPEOCKON BIOJHE AOCTHIAeT
LIEJTH.

OaHuM ¥ ABYMS rJ1a3aMu

Ha puc 130 BBepxy cnesa BocrpousseneHs pororpaduu, n3o0pakaroliue TpH anTeqyHble CKIISH-
K1 Kak OyATO OAMHAKOBBIX pa3mepoB. Kak Obl BHMMATENbHO Bbl HU PACCMATPUBAIN 3TH M300paKEHUS,
Bbl HE OOHAPYKUTE MEXAY CKISHKAMU HUKAKOH PasHULbI B BETMYMHE. A MeXIy TeM pasHHuLa cylie-
CTBYET, U BecbMa 3HauuTenbHas. CKISIHKM KaKyTCs PaBHBIMH TOJBKO MOTOMY, YTO HaXOHAATCS HE Ha
OJIMHAKOBOM PACCTOSIHUM OT TJlaza WM or (ororpaduueckoro amnmapara: KpynHas OaHka yaajieHa
Oonbire, yem menkue. Ho kakue MMEHHO M3 Tpex H300pakeHHbIX OaHOK Oyke, kakue aanblie? ITo
HEBO3MOJKHO OMPEAEIUTh NIPOCTHIM paccMaTpUBAHUEM H300paKEHHIH.

s |
Ymo budio npu pacewampubanue HeSoopyacesaiM 2M0I0M . Ymo Budno & emepeocrane.

Puc. 130

3anaua, OMHAKO, JIETKO PELIAeTCs], €Cu 00paTUTHCS K yCIyraM CTepeOCKOorna Ml K MOMOLIH TOro
CTEPEOCKOMUYECKOro 3peHus: 6e3 ammnapara, 0 KOTOPOM ceifdac roBOPHIOCh. Torma Bbl OTYETIUBO YBU-
JUTE, 4TO U3 TPeX CKIAHOK KpaiHss JieBas 3HAUMTENbHO Jasblie CpeqHel, KOTopas B CBOK O4epenb
nanpuie npaBoil. UICTUHHOE COOTHOLIEHUE pa3MEPOB CKJISHOK MOKa3aHO Ha PUCYHKE CIpaBa.

Eie Gonee nopasutenbHblil ciydail umeem Ha puc. 130 BHu3y. Bel BuauTe Bocnpoussenexnue ¢o-
torpacduit Ba3, ceeueil u 4acos, npuuem ode Basbl U 00e CBeUn Ka)KyTCs COBEPIIEHHO OUHAKOBBIX pas-
MepoB. B neHCTBUTENBHOCTH XK€ MEXIy HMMM OrpOMHAs pasHHIA B pa3Mepax: JieBas Ba3a 4yThb He
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BIIBOE BBIIIE MPABOM, a JIEBasi CB€Ua ropas/io HIDKE 4acoB W MpaBoil cBeuu. [Ipu crepeockonmueckom
paccMaTpUBaHUH TeX K€ CHUMKOB Cpa3y OOHApY’KUBAETCs MPUYMHA METaMOP(O3bl: MPEIMEThl HE BbI-
CTPOC€HBI B OJHY LICPCHTY, a4 PASMCIUICHBI HAa PA3JIMYHBIX PACCTOAHUAX. KPYIMHBIC — AAJIbLIC, MECJIKUEC —
onmmxe.

[IpeumyIiecTBO CTEPEOCKOMUYECKOTO “ABYIa30ro” 3peHUsl Meped ‘OJHOIIa3bIM~ BBICTYMAET
3nech ¢ 60NbIIOH YOeMUTETBHOCTHIO.

IIpocToii cnocod pazodaauaTs NOAJEJIKH

Hmerotcs nBa COBEpLIEHHO OAMHAKOBBIX PHUCYHKA, HAlpUMep J1Ba PaBHBIX YEPHBIX KBajpara.
PaccmaTpuBas UX B CTEpEOCKOI, Mbl YBUAUM OJUH KBaApaT, HUYEM He OTJINYAIOLIMICS OT KaXJI0To U3
IBYX B OTAENBHOCTH. Eciam B mEHTpe Kakooro KBaapara MMeeTcs: Oenas TOuKa, TO U OHA, KOHEYHO,
OKa)keTcsl B KBajpare, BUAMMOM B crepeockorne. Ho cTouT 3Ty TOUKy Ha OJHOM KBajpaTe HEMHOIO
CIBHHYTb B CTOPOHY OT LIEHTpPA, YTOOBI MOJIYYHIICS TOBOJBHO HEOXKUIAAHHBIN 3P EKT: B CTEPEOCKOII 0-
npekHeMy OyneT BUIHA OJIHA TOYKA, HO HE Ha CAMOM IIO0JIe KBaJpara, a énepeou uiu nozaou vero! Jlo-
CTaTOYHO HUYTOXKHOW pa3HULBI B 00€MX KapTHHAX, YTOOBI BHI3BATh C MIOMOIIBIO CTEPEOCKONA BIIEYAT-
JIeHUe TITyOUHBI.

DTO Aaer mpocToi crnocod oOHapyKUBATh MONAEIKN OAHKOBCKUX OUJIETOB U TOKyMeHTOB. CTOUT
MIOMECTHTD B CTEPEOCKOIT MO03pEBaEMbIil OAHKHOT PSAAOM C TOJJIMHHBIM, 4TOOBI OOHAPYKHUTh MOIAEI-
Ky, Kak Obl HCKyCHa OHa HM ObUIA: HUYTOXKHOE Pa3jindre BOAHON OyKBe, B OJHOM INTPUXE Cpaszy Opo-
CHUTCSl B IIa3a, TaK Kak OyKBa 3Ta WM IITPHUX OyIeT Ka3aThbCsl BIIEPEOH WM MO3aIU OCTAIBHOrO (poHa
[MbIcab 3Ta, BepBble Bbicka3aHHas B cepeanHe XIX Beka JloBe, MpuMeHNMa HE KO BCEM JEHEKHBIM
3HaKaM Halllero BpeMeHu. TexHuueckue yCIOBHs UX MeyaTaHHs TAKOBbL YTO MOJYyYaroIIuecs OTTUCKU
HE Jal0T B CTEPEOCKOIE BIEYATICHUS TUIOCKOTO M300pakeHHs, JaKe ecin 00a IEHE)KHbIX 3HAaKa MOJ-
JnuHHbIE. 3aTo npueM JloBe BMOJHE MPUrOAEH sl Pa3jMyYeHHs] ABYX OTTHCKOB OJHOIO U TOTO XKe
KHIDKHOTO Ha0opa OT OTTUCKA, CIEeJIAHHOTO ¢ 3aHOBO HaOpaHHOTO mpudTa.|.

3peHue BeJITUKAHOB

Korpa npenMer HaxonuTCs O4€Hb OANEKO OT Hac, aanee 450 M, TO pacCTOsHUE MEXAY HALIUMU
rjla3aMy He MOXKET YK€ BIUSTb Ha Pa3jiMyuue 3pUTeNbHbIX BrieuaTneHuil. Jlanekue 31aHus, OTAaleHHbIe
ropbl, JaHAA(PTHI KAXKYTCS HAM IMO3TOMY TUTOCKUMH. 110 Tol jke mpu4nHe U cBeTHIa HeOa KaKyTCs BCe
Ha OJHOM pacCTOSTHUH, x0T JlyHa ropa3no Ommke, 4eM IJIaHETHI, a MOCIeIHUEe HeU3MEPUMO OJKe,
4eM HEIO/IBHKHbIE 3BE3/IbL.

BooOmme, ayist Bcex mpenMeToB, KOTOPBIE PacloNoKeHb! Aanblie 450 M, Mbl COBEPIIEHHO yTpadH-
BaeM CIIOCOOHOCTb HEMOCPEACTBEHHO BOCIIPHHHUMATH penbed); OHM Ka)KyTCsl PABOMY U JIEBOMY IJ1a3y
OJIMHAKOBBIMH, TaK Kak Te 6 CM, KOTOpblE OTAEJAIOT 3pauky a3 APYyr OT Apyra. — CIMIIKOM HUYTOXK-
HOe paccTostHue 1o cpaBHeHUIO ¢ 450 M. IToHsTHO, UTO M cTepeockonuueckue Gororpaduu, MoTyIeH-
Hble MPU TAKUX YCIIOBHUSIX, COBEPIIEHHO TOKIECTBEHHbI U HE MOTYT JaBaTh B CTEPEOCKOIE HILIIO3UU
penbeda.

Ho neny nerko momoub: Hy>KHO cpoTorpadupoBaTh majekue OObEKTHI C IBYX TOUYEK, B3AUMHOE
yIaJIeHne KOTOPBIX OOJIbIIE, HEXKENN HOPMaJbHOE PACCTOSHUE MEXIy Iilazamu. Paccmarpusas mopo0-
Hble (poTorpaduu B CTEPEOCKOI, Mbl YBUAUM JAaHAA(PT TAKUM, KAKUM BUIETH OBl €ro, eciiu Obl pac-
CTOSTHHE MEKIY HAIIUMU TJIa3aMH 3HAUYUTENbHO MPEBBIaio oObdHOe. B 3TOM cekper mony4eHus cre-
PEOCKONMUYECKNX CHUMKOB JIaHAIA(pTOB. OOBIKHOBEHHO HMX PAaCCMATPUBAIOT Yepe3 YBEIMYUTEIbHBbIE
NPU3MBI (C BBIMYKJIBIMH OOKaMH), TaK 4YTO MOAOOHBIE penbedHble CTEPEOCHUMKH HEPEIKO PUCYIOTCS
HaM B HaTYPaJbHYIO BEIMIHHY; 3(P(PEKT MoaydaeTcs: IOpa3suTEIbHBIMH.

UuraTenpb, BEPOATHO, AOTAIAIICS, YTO MBICIHMO YCTPOUTh CUCTEMY IIBYX 3PUTEIBHBIX TPYO, uepes
KOTOpbIE MOJKHO BHUZETH pelbed maHHOro jaHmmadTa npsMo B HaType, a He Ha ¢ororpadun. Takue
npubopsl — cmepeompybsr — NEWCTBUTEIBHO CYIIECTBYIOT: BE TPYOBI OTAENEHBI B HUX PACCTOSHUEM
OOJIBIINM, HEXKEJTH HOPMAJTbHOE PACCTOSTHUE TJIa3, a 00a H300pakeHus MOMAJAI0T B rjla3a MOCPEACTBOM
oTpakarenbHbIX npu3M (puc. 131). TpyaHo onucaTh OMYIIEHUs, KOTOPbIE HCIBITHIBACIIL, KOTAA CMOT-
pHILIb B TOAOOHBIE HHCTPYMEHTHI, — 10 TOro OHU HeoObmaliHbl! Best mpupona npeobpaxaercs. lanekne
rOpbl CTAHOBSITCS PeNbepHBIMU, IePEBbs, CKaJbl, 3MaHUs, KOpabiiu Ha MOpe — BCE KPYTJIUTCS, BCE BBI-
MYKJIO, PacCTaBJICHO Ha OECKOHEUHOM MPOCTOPE, a HE JIEKUT Ha TUIOCKOM dKpaHe. Bbl HemocpencTeeH-
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HO BHOHWTE, KaK ABHIKETCA OANCKOC CYOHO, KOTOPOE B 0OBbIKHOBEHHBIE Tp}’6bl KaXX€TCsA HEINOIBHKHBIM.
B TakoMm Bue OOIKHEI ObL1H Obl NpeacCTaBIATbCA HALIK 3€MHBIC I[aHIlLIIad)TbI CKa304YHbIM BEJIMKaHaM.

Puc. 131. Crepeockonuueckas 3purenbHas Tpyoa.

Ecnu ysenuuenue Tpyd 10-kpaTHoe, a paccTosiHue 0OBEKTHBOB B 6 pa3 MPEBBILIAET HOPMAJIbHOE
paccTosiHue Mexay 3padykamu (T. €. paBHO 6,5 * 6 = 39 cm), To BocnpuHIMaeMoe uzobpakerue B 6 * 10
= 60 pa3 myiacTuuHee, Y€M MPU pacCMaTPHUBAHWM HEBOOPYIKEHHBIMU TJIa3aMU. JTO CKA3bIBAETCS B TOM,
4TO Ja’Ke MPEAMEThI, YAaJIeHHbIE Ha 25 kM, 0OHApYKUBAIOT €LIe 3aMETHYIO Pesibe(HOCTb.

Jns 3emMuemMepoB, MOPSIKOB, apTH/LUIEPUCTOB, MyTEIIECTBEHHUKOB MOA00HBIE 3pUTEbHbIE TPYObI
MOJIOKUTETBbHO HE3aMEHUMBIL, OCOOEHHO eC/IM OHH CHAOKEHBI LIKAJION, NMPU MOMOIIM KOTOPOH MOKHO
HU3MEPUTh PACCTOsIHIE (CTEPEOCKOMUYECKHE ,I[Erl.HbHOMepr).
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Puc. 132. ITpu3meHHbIi OUHOKIIB.

ITpusmennblii Gunoknb Lieiica Toxke maer 3ToT 3 dexT, Tak Kak B3aUMHOE PACCTOSIHUE ero O0BeK-
TUBOB OoJiee, YeM HOPMaJIbHOE PAcCTOsHHE MeKAy Hamumu rinasamu (puc. 132). B TearpanbHbix Ou-
HOKJISIX, HA00OPOT, pacCTOAHUE MEXIY OObeKTHBAMHM YMEHbIUEHO — A ocnadbneHus penbeda (4ToObI
KYJIUCBI He Ka3allUCh PacCTaBJIEHHBIMH).

\\\ R

L

Bcesiennas B crepeockone

Ecnu Mb1 HanpaBuM crepeoTpyOy Ha JIyHy minm kakoe-HHOyAbL Apyroe HeOECHOE TeNno, Mbl HUKa-
KOro penbeda He 3aMeTHM. DTOTO M CJIEIOBANIO OXKHUIaTh, MO0 HeOEeCHBIE PacCTOSTHUSL Yepecuyp BEJHKH
naxe s crepeotpyd. Uro 3nagar te 30 — 50 ¢Mm, KOTOpbI€ OTAEISIOT APYT OT APyra OOBEKTHBBI MPHU-
Oopa, Mo CpaBHEHUIO C pacCcTosiHHEM OT 3emuin A0 raHeT? Ecnu Obl BO3MOXKHO OBLIO COOPYAHTD MPH-
Oop ¢ paccrosiHHeM Mexay TpyOaMu nake B AECSITKH U COTHH KMJIOMETPOB, OH M TOrJa He Aan Obl HU-
Kakoro a¢dexra npu HaOMOIeHUH TUTAHET, YAAJIEHHBIX OT HAC Ha AECATKH MIULIUOHOG6 KUIIOMETPOB.

3nech OnsATh MPUXOAUT HA MOMOLLB cTepeockonuyeckas pororpadust. [Ipeanonokum, Mol choTo-
rpadupoBanu Kakyr-HUOYab MIaHETY BYepa U 3aTeM BTOPHUHO ceroaHs; ode gororpaduu OyayT cHsi-
Thl C OAHOrO MyHKTa 3€MJIH, HO C Pa3HbIX TOYEK COJHEYHOW CUCTEMBbI, TaK KakK 3a CYTKH 3emuisl ycrena
nepeaBHHYTHCS 10 OpOUTE HA MUJITHOHBI KiJIOMeTPOB. CHUMKH, pa3ymeeTcsi, He OyAyT TOKIECTBEHHBI.
U ecnu Takue CHUMKHU Bbl IOMECTHUTE B CTEPEOCKOI, TO YBUIUTE YK€ HE MIOCKOe, a pesbedHoe u300-
paxkeHue.

Mpl MOKeM, CIeNOoBaTeNbHO, MOJB3YACh ABHKEHHEM 3eMIu 1mo ee opOuTe, MmosydyaTtb CHHUMKH
HeOeCHBIX TeJl C ABYX BeCbMa OTAAJEHHBIX TOYEK; CHUMKH 3TH OyayT crepeockonuveckumu. [Ipen-
craBbTe ceOe BeMrKaHa ¢ TAKOH MHraHTCKOM rOJIOBOM, YTO PACCTOSTHHE MEXKIY €ro ria3aMu U3MepseTcs
MUJUTHOHAMH KUJIOMETPOB, U BBI MOIIMETe, KaKUX HEOOBbIYalHbIX Pe3ysbTaTOB JOCTUIAIOT aCTPOHOMBI C
noMo1LIb0 HebecHOI crepeodoTorpadum.
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CTepeockonoM MoJb3yIOTCS B HACTOSIIEE BPEeMsi, YTOOBI OTKPBHIBATH HOBBIE IJIAHETHI, & HMEHHO
T€ MaJyble IUIAHETKH (acmepouodst), KOTOPble BO MHOXKECTBE KpyKaTcs Mexay opburamu Mapca u
IOnurepa. Eme HenaBHO pa3bickaHue UX OBUIO AEJNIOM CHACTIMBOrO ciiydasi. Temepp ke JHOCTaTOYHO
CTEPEOCKONMMYECKH CPaBHUTH ABe (QoTorpaduu AaHHOrO ydacTka Heda, MOJNYyYEHHBIE B PA3HOE BPEMS;
CTEPEOCKOII CPa3y BBIAEIUT aCTEPOU, €CIIM OH UMEETCs Ha B3sTOH npode, Tak Kak OH OyJeT BBICTYIATh
u3 obmrero ¢oHa.

CTepeockonoM yaBIMBAETCS HE TOJIBKO PA3sIMUNe B HOA0JCEHNUY TOYEK, HO U Pa3Iniue B UX Ap-
Kocmu. JTO JAeT aCTPOHOMY YAOOHBIN Coco0 HAXOOUTh TaK HA3bIBAEMBIE HepeMeHHble 3BE3/bl, TIepH-
OJIMYECKU MEHsroune cBoit Oneck. Ecinm Ha nByx cHMMKax Heba Kakas-HUOyAb 3Be3/1a BBILLIA HEONH-
HAKOBO SIPKO, TO CTEPEOCKOI Cpa3y e yKKET aCTPOHOMY 3Ty U3MEHUBIIYIO CBOH OJIECK 3BE311Y.

3penue Tpems riazamMu

He nywmaiite, 4To TpeTuii riia3 34eCh Takasl ke 0OMOJIBKa, KaK TPEThE YXO B YCTaX B3BOJHOBAHHO-
ro Usana Urnareesuua u3 “Kanuranckoit nouku”: “OH Bac B pblIO, a BbI €0 B YXO, B IPYTO€, B TPETHE
— ¥ pazodiauTech’. Y HAC pedb B CAMOM JIeJI€ IOWAET O TOM, YTOOBI BUAETh TPEMS TJIa3aMH.

Buners mpemsa rnazamu? Bo3amokHO pa3e npuobpectu cebe TpeTuii rnaz?

IIpencrasbre, Mbl OyieM TOBOPUTH UMEHHO O TAKOM 3peHuH. Hayka He B cHilax AaTh 4eJOBEKY
TPeTUH Ti1a3, HO B €€ BJIACTH JaTh BO3MOXKHOCTb BHIEThH NMPEIMET TaKUM, KAKHMM OH JOJIKEH ObLI ObI
Ka3aThCsl CYIIECTBY C TPEMS IJIa3aMHU.

HauneMm ¢ Toro, 4to 4enoBeKy, JUIIHUBLIEMYCsSl OJJHOTO Tjia3a, BIIOJHE BO3MOXKHO PacCMaTpUBATh
crepeockonuyeckue pororpaduu u Moay4aTh OT HUX TO BIEUATIIEHHE PEIbe(HOCTH, KOTOPOrO BOC-
NPUHUMATH HEMOCPEICTBEHHO OH HE MOKeT. [[J1st 3TOro Hy)KHO MPOEKTHPOBATh HA 3KpPaH, OBICTPO cMe-
HsIsl OJJMH JIPYTMM, CHUMKH, MpeJHa3HAuYeHHbIE IJIs1 IPABOTO M JIEBOTO IJ1a3a; TO, YTO YEJOBEK IBYMsI
rJla3aMH PacCMaTPUBAET OJHOBPEMEHHO, OIHOTJIA3bIi OyIeT BUAETh 3[1€Ch IMOCIEA0BATENbHO, B OBICT-
poii cmere. Ho pe3ysbTaT 1moneuuTest OUH U TOT JK€, MOTOMY YTO BeChbMa OBICTPO CMEHSIOIIUECs 3P H-
TEJIbHBIE BIIEYATIICHUS TaK K€ CIMBAIOTCS B OUH 00pas, Kak M ONHOBpeMeHHble [ Bo3moskHO, uTO 3ame-
yaeMasi MHOTAA yOUBUTENbHAs PelbepHOCTh KHMHEMAaTOrpapuuecKux KapTHH OOBSICHAETCS, MOMHUMO
yKa3aHHBIX paHee MPUYMH, €lle OT4aCTU U TeM 3(P(PEeKToM, 0 KOTOPOM ceifuac rOBOPUTCS: €CIIM arma-
pat, MPOU3BOAMBINUI CHEMKY, MEPHO MOKAYUBAJICSA MPU 3TOM (KaK 4acTo OBbIBAaeT BCIENCTBUE pabOThI
MEXaHN3Ma, JBMKYLIETO JIEHTY), TO CHUMKH IOJIyYaJIHCh HETOXIECTBEHHBIE, MPHU OBICTPOI K& CMeHe
STUX CHUMKOB HA 3KpaHe OHH CJIMBAIOTCS B MAllleM CO3HAHWUM B penbedHbIii 00pas.].

Ho ecnu Tak, TO 4enoBeKy ¢ 06y Msl TIa3aMU BO3MOXKHO OTHOBPEMEHHO BHIETh. OJHUM IJIa30M —
aBe OpICTpO cMeHsttomecs ¢pororpadum, a pyrum — emie onHy GoTorpaduro, CHATYIO C TPEThEH TOUKU
3peHusl.

WHbIMU CITOBaMH, C OFHOTO NpenMeTa NENAr0TCs TPH CHUMKA, OTBEUYAIOIIHE TPEM pa3IMYHBbIM
TOUYKaM, Kak ObI TpeM Iiia3aM. 3aTeM JIBa U3 3TUX CHUMKOB 3aCTaBJISIIOT, OBICTPO Yepenysich, AEHCTBO-
BaTh Ha OJWH IJa3 HAOJMOAATeNst, MPH OBICTPOM MX YEPENOBAHUU BIICUATIIEHHS CIMBAIOTCA B OIUH
CJIOKHBIN penveghnuiii 06pa3. K aTomy obpa3y npucoennHseTcs eme TpeTbe BIeyaTieHHne — OT APYroro
IJ1a3a, KOTOPBIM CMOTPUT HAa TPETUN CHUMOK.

IIpn Takux yCIOBHSIX MbI XOTS M CMOTPHM TOJIBKO ABYMS IJIa3aMH, HO BIIEUATJIEHHE MOJTyYaeM
COBEPILIEHHO TaKOE K€, KaK €CU Obl CMOTpENH TpeMs riazamu. PeinpeHOCTh NpPU 3TOM JOCTUTAET
BBICLIEH CTENEHH.

Yro Takoe 0J1eck?

Crepeodotorpadusi, BocripousBeneHHas y Hac Ha puc. 133, nzobpakaer MHOTOTPAaHHUKHU: OJUH —
YepHBIM 110 OeoMy, Ipyrod — OenbiM no uepHoMmy. Uro Mbl yBuaenu Obl, ecii Obl B3MJIAHYJU HA 3TH
pucyHkH B crepeockon? TpyaHo npenyranats. [locnyimaem I'enbMrombia:

“Kornma Ha OJHON CTEPEOCKONUYECKOW KAapTUHKE Kakasi-HHOyIb TUIOCKOCTh M300paskeHa Oenoi,
Ha IPYroil — YePHOM, TO B COEAMHEHHOM H300pakeHHU OHA KaKeTCsl OJiecTsInei, naxke Koraa Ajsi pu-
CYHKa B3siTa COBEPLIECHHO MaroBas Oymara. CTepeoCKONMUYECKHE YePTEKU MOJAENeH KPHCTAJUIOB (Tak
BBIMIOJIHEHHbIE) MPOM3BOASAT BIEUATJICHHUE, KaK OYyATO MOIENb KPHUCTAJIOB CHOelaHa u3 OJecTsIIIero
rpadura. Eme nydme BbIxomur, Omaromapsi 3TOMy NPHEMY, Ha CTEPEOCKONMUUECKHX (ororpadusax
OJ1IeCK BOIBI, JTUCTHEB U T.I1.”.



Axor HMepeanman: «3annmarenasnasn gusnka. Kuura 1» 104

Puc. 133. Crepeockonuueckuii Oneck. CnuBasch Mmpu paccMaTPHUBAHUH B CTEPEOCKOI, 3TH PH-
CYHKHM Jar0T u3obparkeHue OecTsALero kpucrauia Ha 4epHoM ¢oHe.

B crapoii, HO naneko ere He ycrapeBiueil KHHUre Hauero Benukoro ¢gusuonora Ceuenona “®u-
3HOJIOTHSI OPraHoB 4yBCTB. 3penue” (1867 r.) HaxoauM NpekpacHoe OObsICHeHHE 3TOro sBjeHusA. Bor
OHO:

“B onbITaX UCKYCCTBEHHOI'O CTEPEOCKOINNYECKOro CIIMAHUS Pa3IMYHO OCBELUEHHBIX UM Pa3jiny-
HO OKpalll€HHBIX MMOBEPXHOCTEH MOBTOPSIFOTCS NeHCTBUTEbHBIE YCIOBUS BHACHHA Onectaiux ten. Uem
OTJINYAETCs B CAMOM JIeJie MaTOBasl MOBEPXHOCTb OT Osectsawedt (nonuposaHHoi)? [lepsas orpaxkaer
CBET PACcCesHHO BO BCE CTOPOHBI, MO3TOMY Ka)KETCsl IJla3y BCEraa OJWHAKOBO OCBEIIEHHOM, C KaKOi Obl
CTOPOHBI OH HU CMOTPEJI Ha Hee, MOJIMPOBAaHHAA K€ MOBEPXHOCTb OTPAXKAET CBET JIUILIb B ONPEACIICH-
HOM HAaNpaBJICHUU, NMOITOMY BO3MOJKHBI AK€ TaKWE CJydad, KOra OAMH a3 4eyloBeKa, CMOTPALIEro
HA TaKyl0 MOBEPXHOCTb, MOJYYAET OT HEe MHOIO OTPAKEHHBIX JIy4el, a APYroi NouTu HUCKOIbKO (3TH
YCIOBHSI U COOTBETCTBYIOT UMEHHO CJIYYaK) CTEPEOCKONMUYECKOro CIHsiHUs Oesoi MOBEPXHOCTH C Yep-
HOI1); Clly4au ke HepaBHOTO pacripenesieHus] OTPaKeHHOro CBeTa MeXay riazamu HaOmonatens (T, €.
Cllydau, KOrja B OAMH Ija3 nonagaer Oosiblie, 4em B Jpyroi) rnpu paccMaTpyuBaHUM ONECTALINX MOTH-
POBaHHbBIX MOBEPXHOCTEH, OUEBUAHO, HEUZOEIKHbI.

YuTareab BUANUT, TAKUM 00Pa30OM, 4TO CTEPEOCKOMUUECKHMiT OJIECK MPEACTaBIseT H0KA3aTeIbCTBO
B TMOJIb3Y MBICIIH, YTO OMBIT UTPAET NEPBEHCTBYIOLIYIO POJIb B aKTE TEJIECHOIO ClusiHus 00pa3zoB. bopb-
Oa moneii 3peHHs TOTYac yCTynaeT MeCTO NMPOYHOMY TNPENCTaBISHHIO, KaK TOJBbKO 3PUTEJNILHOMY arnra-
party, BOCIIUTAHHOMY OIBITOM, AA€TCsi BO3MOXKHOCTh OTHECTH PAa3u4us UX K KAKOMY-HHOYAb 3HAKOMO-
MY CJIy4ar0 AEHCTBUTEIBHOIO BUIECHUS .

Hrak, npu4duHa TOro, 4To Mbl BUAMM O.1eck (1O KpaiHell mepe OfiHa U3 MPUYMH), COCTOUT B He-
OIMHAKOBOH ApKOCTH M300pa’keHMi, MOJydaeMbIX MPaBbIM W JIEBBIM TIJa3oM. be3 crepeockomna sta
NpPUYHMHA €1Ba I MOTJia Obl HAM OTKPBITHCS.

3penue npu OLICTPOM ABHIKEHHH

Panbiiie mMbi FOBOPHIIH, YTO pa3sinHYHBIC HSOﬁp&)KeHI/IFI OQOHOI'c M TOro Ke npenmera, CJIUBAsACH B
HalleM ryia3y npu ObICTPOM YepeOBaHHMM, CO3AAI0T 3PUTENIbHOE BIeUaTIeHHe PeibeHOCTH.

BosHukaer Bonpoc: OyaeT 1 3TO TOJBKO TOrAa, KOrJa MOABHIKHbIE U300pakeHUs BOCIIPUHUMA-
FOTCSl HEMOABMKHBIM TJIa30M, WM TO ke Oyaer HaOmoAaTbCs U B PABHOCHIJIBHOM Clly4ae, KOraa Hero-
JBUKHBIE H300pakeHusI BOCIIPHHUMAIOTCS OBICTPO MEPEeMeLIar0LIMMCs I1a30M?

Oxka3bIBaeTCsi, KaK M CEI0BAIO OXKHAATh, YTO CTEPEOCKOMUYECKH 3PPEKT Monydaercss 1 B Ta-
KOM ciydae. BeposaTHO, MHOTMM YHTATeNIIM CJIy4aloCch 3aMedaTh, YTO KMHeMaTrorpapuyeckue KapTu-
HBI, CHATBIE C OBICTPO JBHIKYIIErocs mnoesna, OOHapyKUBalOT HEOOBIKHOBEHHYI penbe(pHOCTBb, He
YCTYMArOIYI0 TOM, Kakasi JOCTUraercs B cTepeockorne. Mbl U HEMOCPEACTBEHHO MOKeM yOeauTbcs B
3TOM IPHU BHUMATEIBbHOM OTHOLUCHHH K TEM 3PHTCIbHBIM BIICHATICHUAM, KOTOPBIC BOCIIPHHHMAEM ITPH
ObICTpOIt e31€ B BaroHe WM B aBToMOoOuMe: nanmuadTel, Tak Habmo1aeMble, OTIHYAKOTC CTEPEOCKO-
NUYHOCTBIO, OTYETJIMBBIM OTAEJNIEHHEM MepenHero ryaHa ot 3agHero. OumyiieHue enydunst 3aMeTHO
BO3pACTaeT, MpOCTUpaeTcs BAadb Oosbuie Tex 450 M, KOTOpbIE SBJISAIOTCS MPEIeIOM CTEPEOCKOIHYe-
CKOI'0 3p€HHA OJ1sd HEMOABHIKHOTO riiasa.

He B 3TOM 1 KpoeTcs NMpHYHHA MPUATHOrO BIIEYATIEHHs, KOTOPOE IPOU3BOAUT HA HAC JIAHJ-
wadT, paccMaTpuBaeMblii U3 OKHa ObICTpO Myalnerocst Barona? Jlanb yXOOMT Ha3ajd, U Mbl OTYETIHBO
pasnu4aemM OrpoOMHOCTb PACCTUIIAKOIIEHCS KPyroM KapTUHbI nmpupoabl. Korga Ha ObICTPO ABMXKYLIEMCS
aBTOMOOMJIE MbI TIPOE3KAEM Hepe3 JIeC, TO — MO TOI JKe MPUYHHE — KAK10€ NepeBo, BeTKa, JIUCTOK BOC-
NPUHUMAIOTCS HaMH OTYETJIMBO OTTPAHHYEHHBIMH B IIPOCTPAHCTBE, 3aMETHO OTAEJNSACH APYT OT Apyra,
a He CIMBAsICh B OJHO LIeJIOe, KaK Uit HaOo1aTess HeMmoABHKHOTO.
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A mpu OBICTPOI €371 MO Jopore B TOPHON CTpaHe BECh penbed MOYBbI BOCIPUHUMAETCS HETO-
CPEACTBEHHO TJ1a30M, TOPBI U OJIHHBI OIIYIIAOTCS C OCA3ATENIbHON MIACTHYHOCTBIO.

Bce 3T0 10CTYNHO M OHOTIIA3BIM JIFOASIM, JUIsS KOTOPBIX OIHCBHIBAEMbIE OINYIIEHUS SBIISTFOTCS CO-
BEpPLICHHO HOBBIMH, HEM3BENAHHBIMH. MBI y)K€ OTMEYaJH, YTO Al PeabeHOro BHUICHHUS BOBCE HE
HEOOXOMMO, Kak OOBIMHO OyMArOT, OMHOBPEMEHHOE BOCIPHUITHE PAa3HBIX KAPTHH HEMPEMEHHO O8yMsi
rJ1a3aMH;, CTEPEOCKONMUYECKOE 3PEHUE OCYIIECTBIISICTCSI U OJHUM IJIA30M, €CIIH pa3Hble KapPTUHBI CIIH-
BAIOTCS MPH OCTATOYHO OBICTPOH cMeHe [DTHM OOBSICHSETCS 3aMeTHasl CTEPEOCKONMMYHOCTh KHHEMa-
TOrpaUIecKix KapTUH, €CIH OHHM 3aCHATBHl C MMOe3[a, OrMOaroINero KPUBYK, NMPUYEM CHHMAaeMble
NPEAMETHI JIeXKaJld B HANpaBJICHUH paanyca KpuBol. “YKemesHomoposkHbii 3¢pdext”, KOTOPBIA MBI
3[1€Ch UIMEEM B BHIY, XOPOIIO U3BECTEH KHHOOMIEPATOPaM. |.

Her Huuero serye, Kak MpOBEPUTh CKA3aHHOE: ISl 3TOrO NOTPeOyeTCsl NI HEMHOTO BHUMAHUS
K TOMY, YTO Mbl BOCIIPpHUHIMaEM, CHISl B BaroHe roes3ia ui B aBroOyce. Ilpu 3ToM BBI 3aMeTHTE, OBITH
MOXET, U Ipyroe MOpasuTeIbHOE SBJIEHUE, O KOTOPOM mucan eme J{oBe cTo jer Ha3zaz (MONCTHHE, HOBO
TO, YTO XOPOIWIO 3a0bITO!): MeNpKaroIue MUMO OKHAa OJIM3KHE MPEIMEThl KaXyTCS YMeHbULEHHBIMIU.
@DakT 3TOT OOBSICHACTCS] MPUUUHON, UMEoIIel Masio O0IIero Co CTEPEOCKONUIECKUM 3PEHIEM, a IMEH-
HO T€M, YTO, BUJS CTOJb ObICTPO ABMKYLIUECS MPEAMETHI, MBI OIINOOYHO 3aKiro4aeM 00 ux OJIH30CTH,
€CITH JKe TpeaMeT OJKe K HaM, — Kak Obl OeCCO3HATENbHO PACCYXKaeéM Mbl, — TO OH JOJDKEH OBbITh B
HaType Meybye OOBIMHOrO, 4TOOBI Ka3aThCs TAKOW K€ BEJNIMYMHBI, KaK BCeraa. JTO OOBSICHEHUE MpPH-
HaAJeKuT ['expMronbiy.

CKBO3b LIBeTHDBIE 0UKH

Ecnu BBI cTaHeTe CMOTPETDh Yepe3 KPacHOE CTEKJIO Ha HAAIHCh, CACIAHHYIO KPACHBIM I10 Oeomy,
TO YBUAWTE POBHBIA KpacHbIN (POH, — U TOMBKO. HUKaKUX ClIeOB HAAMUCH BBl HE 3aMETHTE, TaK Kak
KpacHbIe OYKBBI CIIMBAIOTCS C KPACHBIM k€ (POHOM. [ Isiist depes3 To ke CTEKJIO Ha HAAIUCh, CACTAHHYIO
20my6eim TI0 OeNoMy, BbI OTUETIIMBO YBUANTE uepHsie OyKBbI HA KpacHOM (ore. [louemy depHbie — Jer-
KO TIOHSITh. KPACHOE CTEKJIO HE IMPOIMYCKAeT ToNyObIX Jydel (OTTOro OHO M KPacHO, YTO MPOIYCKaeT
TOJIbKO KPACHBIE JIy4UH); CIEIOBATEIbHO, HA MECTE royObIX OYKB BBI IOJKHBI YBUAETb OTCYTCTBUE CBE-
Ta, T. €. YEPHBIE JIUTEPHI.

Ha 5ToM CBOICTBE LIBETHBIX CTEKOJ OCHOBAHO ACHCTBUE TaK HA3BIBAEMBIX AHALIUGDOS — KAPTHUH,
HareuyaTaHHBIX 0COOBIM 00pa3OM M JArOIINX TOT ke 3 (EKT, 4TO U cTepeockonuueckue Gororpadum.
B anarmudax oba m3o0paykeHHs1, COOTBETCTBYIOIINE MPABOMY U JIEBOMY TIJIa3y, MEYATAIOTCS OOHO HA
Opy20M, HO PA3HBIMU KPACKAMU. 207Y001 U KPACHOII.

Umobwsr yeuoems emecmo 08yX Y8eMHuIX OOHO YePHOe, HO peivehHoe u300padicenue, 0OCmMamoy-
HO CMOmpems HA HUX uepe3 yeemmuvle OyYku. llpaswlil 2naz uepes KpAcHoe cmeki0 BUIUT TOJbKO 20iy-
00il OTTIEYATOK, T. €. UMEHHO TOT, KOTOPBIA OTBEUAET MPaBOMY TJa3y (pU4YeM OH NPEACTABISIETCS Iia-
3y HE LIBETHBIM, a YePHBIM). JIeBbIli ri1a3 uepes 2onyb60e cmexio BUANT TOJBKO COOTBETCTBYIOIUN eMy
KpacHbIN oTnedaTok. Kakablil r1a3 BUAUT JIUIIb OAHO U300pakeHHe — MMEHHO TO, KOTOPOE €My COOT-
BETCTBYET. MbI UMeEM 371eCh T€ K€ YCJIOBHUS, YTO M B CTEPEOCKOIIE, U CIENOBATEIbHO, PE3YJIbTAT JO0JI-
JKEeH OBITh TOT K€ MOJy4aeTcsl BIieuaTyieHHe penbeda.

“Yyneca TeHen”

Ha paccmoTpeHHOM ceifdac mpuHLNIIE OCHOBAH U 3(QQEKT TeX “dynec TeHei , KOTOPbIE MOKa3bl-
BAJIMCh UHOT/A B KUHO.

“Yyneca TeHEHW  COCTOSIT B TOM, YTO OTOpachIBae€Mble HA SKpaH TE€HH ABIDKYLIUXCS QUTYp Mpea-
CTaBJISIFOTCS 3PUTENSIM (BOOPY’KEHHBIM JIBYXLIBETHBIMH OYKAMH) B BHIE TEJIECHBIX 00pa30B, BBIMYKIIO
BBICTYTAIOIINX BIIEPEH SKpaHa. Mnmro3us qocTuraercs 31ech HCIONb30BaHNEM 3(deKTa IByXIIBETHON
cTepeockonui. IIpenmMer, TeHb KOTOPOrO XKeNaTeNbHO M0KAa3aTh, IOMELIAETCsS MEKAY SKPAaHOM U JIBYMsI
MOCTaBJIEHHBIMU PsAJOM HCTOYHHKAMU CB€Ta — KpacHbIM M 3eleHbIM. Ha skpaHe momydaroTcst 1Be
OKpallleHHble TEHU — KpacHasi U 3eJIeHas, YacTbl0 MOKPbIBAIOLIUE APYT Apyra. 3puTesn CMOTPAT Ha 3TU
TE€HU HE HETIOCPEJCTBEHHO, & CKBO3b OUKH C IJIOCKUMHU CTEKJIAMH — KPACHBIM U 3€JIEHbIM.

Ceiiuac ObUTO OOBSICHEHO, YTO INPH TAKUX YCJIOBHUSIX MOPOXKAAECTCS WIUTIO3MA TeJIeCHOro obpasa,
BBICTYIAIOIIETO BIEPEAN SKPAHHOM IIockocTH. Mmo3un, gocturaeMele “dyaecaMu TEHEH , Ype3Bbl-
YaifHO 3a0aBHBL MOPOH KAKETCS, YTO OPOIICHHBINA MPEAMET JIETUT NPSMO B 3pUTENS; KaKOH-HIUOYIb HC-
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NOJMHCKHUN TMAayK IIaraeT 1o BO3AYXYy B MyOJHMKy, 3aCTaBIisisl €€ HEBOJIbHO BCKPUKHMBATH U OTBOPAYH-
BaThCs. Ammaparypa 37ech KpaiiHe mpocTa, oHa noHATHaA u3 puc. 134, rae 31 u Kp o3Hauarot 3eneHyro
U KpacHyro Jammsbl (cieBa), P u Q — mpenmMeTsl, TOMEIEeHHbIE MEeXAY JIAaMIIAMH U 3KPaHOM; P U ( CO
3HaukaMmu 311 U Kp — okpaieHHble TeHU 3TUX NpeaMeToB Ha skpaHe, P1 u Q1 — MecTa, B KOTOpbIX BU-
IUT 3T TPEAMETHI 3PUTENb, CMOTPSIINI Yepe3 OKpalleHHbIe TICHKH — 3eJieHyo (301) u kpachHyro (Kp).
Korpa 6yradopckuii “mayk” 3a 3xpanom neperocurcs u3 Q B P, 3purenro kaxxercsi, 9To OH nepederaer
3 Q1 B P1.
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Puc. 134. Cexper “uynec TeHeir .

BooOme, npubmkenne mpeaMera 3a 5KpaHOM K UCTOYHUKY CBeTa, OOYCJIOBINBAs yBEINYCHUE
TEHU Ha 5KpaHe, CO3/1aeT MJUTIO3MI0 HAJIBUTaHMs MPEIMeTa OT SKpaHa Ha 3purens. Bce, 4To 3purensm
KaXKETCsl JIETSIUM Ha HUX C 5KpaHa, JBKETCS HAa CAMOM JieJie B OOpaTHOM HAIpaBJIEHUH — OT 3KpaHa
Ha3aJl K UICTOYHUKY CBETA.

HeoxuaaHHble npeBpaleHusi OKPacKu

371ech YMECTHO pacckas3aTb O CEpPUU OIbITOB, OU€Hb HPAaBUBIIUXCS noceTutessm “TlaBuiboHa 3a-
HumartenbHol Haykn~ B JleHunrpaackom LIITKO nHa Kuposckux octpoBax. OnuH U3 yrojkoB MoMele-
HUsI 0OCTaBJIeH, KaKk rocTuHas. Bel BunuTe Mebenb B TEMHO-OPAHIKEBBIX U€XJIaX; CTOJ, MOKPBITHIA 3€-
JICHOHM CKaTepThIO;, Ha HEM — rpaduH C KIFOKBEHHBIM MOPCOM M IBETHI, NOJIKA YCTaBJICHA KHUTAMH C
LIBETHBIMH HAAMUCAMU Ha Kopemkax. CHavaja Bce 3TO MOKA3bIBAETCS MPH OOBIMHOM OEJIOM 3JIeKTpHUe-
CKOM OCBEILIEHHU. 3aTe€M — MOBOPOTOM BBIKJIFOUATENST — O€JIoe OCBEIEHUE 3aMEHSIETCS KPAaCHBbIM. JTO
MOPOXKIAET B TOCTUHOH HEOKHIAHHYIO NepeMeHy: MeOenb CTaHOBHTCS PO30BOH, 3eyeHasl CKaTepTh
NPEBPALIAETCS B TEMHO-JIUJIOBYIO;, MOPC JieaeTcsi OECIBETHBIM, KaK BOJQ, LIBETHI MEHSIOT OKPACKy U
KaXXyTCsl COBEPIICHHO APYTUMHU;, YacTh HAANINCEH Ha KHI)KHBIX KOPEIIKaxX OecCIeIHO NCUe3aeT. ..

IIpy HOBOM MOBOPOTE BBIKIIOYATEINS YTOJOK 3aJIMBAETCS 3€JIEHBIM CBETOM — M OOJIMK TOCTHHOM
ONATH HEY3HABAEMO U3MEHSIETCS.

Bce 5T 3annMarenbHble MeTaMOp(O3bI XOPOIIO HILTFOCTPUPYIOT HBIOTOHOBO YU€HHE 00 OKpacke
Ten. CyIIHOCTb YY€HHUsl B TOM, YTO MOBEPXHOCTh Tejla UMEeT BCEeraa LIBET He TeX Jydell, KOTOpble OHa
MIOTJIOIIAET, & TE€X, KOTOPBIE OHA PACCEUBAET, T. €. OTOpachiBaeT B Ii1a3 HadronaTens. 3HAMEHUTBIH CO-
oreuyecTBeHHUK HbroTOHA, anrmiickuii pusuk Tunmamb, GOpMyIupyeT 3TO MOJOKEHNE TaK:

“Korma Mel ocBeliaeM MpeaMeThl OEbIM CBETOM, TO KPACHBIHA I[BET 00Pa3yeTcsi OT MOTJIOMEHUS
3eNIeHBIX JIyuel, a 3eJeHbI — OT TOTJIOIEHHsI KPACHBIX, MEXKAY T€M KaK OCTajbHbIE I[B€Ta B 0OOMX
CJIy4asix MPOSIBISIFOTCA. 3HAYMT, Tejla MPHOOPETAIOT CBOW IL[BET OTPULIATENIbHBIM CIIOCOOOM: OKpacka —
CIIEZICTBUE HE MPUOABIIEHUS, & HCKITIOUEHUS .

3eneHast CKaTepTh, CIEAOBATENLHO, OTTOrO 3€JIEHOTO [[BETa MPHU OEJIOM OCBEIIEHHUH, YTO OHA CII0-
co0Ha paccenBaTh MPEUMYIIECTBEHHO JIYYH 3€JICHBIC U MPUMBIKAIOIINE K HUIM B CIIEKTPE; MPOYHE JIyUH
OHAa PacceMBaeT B HE3HAYMTEIBHOM KOJIMYECTBE, OOJBINYIO K€ MX 4acTh noryomaer. Ecian HanpaBuTh
Ha TaKyI CKaTepPThb CMECh KPACHBIX Jydel ¢ (PHONIeTOBBIMH, TO CKaTePTh OyeT pacCenBaTh MOYTH OJHH
TOJBKO (PUOJIETOBBIE, TMOIJOMAast OOJBINYI0 YacTh KPACHBIX. [ Jla3 MOJYYHT BIIEYATICHHWE TEMHO-
JIUJIOBON OKPACKH.

IIpumepHa TakoBa jk€ MPUYUHA U BCEX MPOYUX LIBETOBBIX METaMOpP(}03 B yrOJIKE rOCTUHOH. 3ara-
IOYHBIM MPEICTABISETCS UL 00ECHBEUNBAHNE MOpCA: MMOUEMY KpacHas JKUAKOCTb MPU KPACHOM JKe
OCBEILIEHUH KaxeTcs OecriBeTHON? Pasranka B ToM, 4To rpadvH ¢ MOPCOM CTOMT Ha Oenoii canderke,
pa3ocTiaHHON Ha 3eneHol ckarepTH. Ecnmu cHATh rpaduH ¢ candeTku, cpasy oOHapyKUBAETCs, YTO B
KPACHBIX JIy4ax *KUIKOCTb B rpadyuHe He OeclBeTHas, a KpacHast. beclBeTHO KajkeTcst OHAa TOJBKO Psi-
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IOM ¢ caneTKol, KOTopast B KPaCHOM OCBELIEHHH Je/1aeTCsi KPACHOMH, HO KOTOPYIO Mbl MO MPUBBIYKE U
N0 KOHTPACTY C TEMHOM LBETHOU CKATEPTHIO MPOOoIIdCAeM cuttmams 6eoll. A Tak Kak LBET JKUIKOCTH
B rpadiHe OIMHAKOB C L[BETOM MHUMO OeJoii candeTky, TO Mbl HEBOJIBHO MPHUITUCHIBAEM U Mopcy Oe-
JIbIE LIBET; OH CTAHOBUTCS B HALIMX IJIa3aX y»ke He MOPCOM, a OecLiBeTHOH BOIOH.

OnbiThl, MOKOOHBIE OMUCAHHBIM, MOXKHO MPOJENaTh U B YIPOLIEHHOH OOCTaHOBKE: JOCTaTOYHO,
pa3noObIB LBETHBIE CTEKJIA, pACCMATPUBATE CKBO3b HUX OKpykarouiue, npeamersl. (Ilogobubie sddek-
ThI OMUCAHBI B MOE#H KHUre “3Haere nu Bbl pu3uky?”.)

BricoTa KHUTH

[pennoxure rocTio ykasarh MajblieM Ha CTEHE, KaKoil BbICOTBI JOCTUIHET KHHUIa, KOTOPYK OH
JEpKUT B PyKax, eCIM MOMECTUTh e CToWMst Ha rofty. Korzia oH caenaer 3To, MocTaBbTe B CAMOM Jieie
KHHTY Ha TMOJI: OKAXKeTCsl, YTO BHICOTA €€ YUyTh He BABOE HMXKE YKa3aHHO!

OcobeHHO XOpOLIO YAAeTCst OMbIT, €C/IM CIPOLLIEHHBIN caM He HarubaeTcst i yKa3aHUs BbICOTHI,
a JUIIb HA CJIOBaX OOBSICHSET BaM, B KAKOM MeCTe CTeHbI HaJ0 COeNaTh MOMETKY. Pazymeercs, OmbIT
MO’KHO TPOJIENBIBATE HE TOJNIBKO C KHUIOM, HO U C JIAMIIOH, LIJIATION M APYTUMH MPEeMETaMH, KOTOPbIe
Mbl OOBIYHO MPUBBIKJIN BUAETH OJIM3 YPOBHS HALIUX a3

IMpuynHa ownOKN KPOETCst B TOM, YTO BCE MPEAMEThl COKPALIAKTCS, KOTa Mbl CMOTPUM BIOJIb
HUX.

Pasmepbi HalmeHHbIX 42C0B

. 1

Puc. 135. Pa3meps! OameHHbIXx 4acoB BectmuHcTepckoro adbbaTcraa.

Ty omubky, KOTOPYIO CAenan Baul rocTh NPU OLEHKE BBICOTHI KHUTH, Mbl JI€Ja€M MOCTOSHHO U
NP ONpeJeNIeHNH BEeJTHYMHBI NPEIMETOB, TOMELIEHHBIX 04eHb BICOKO. OCOOSHHO XapakTepHa Ommno-
Ka, KOTOPYIO Mbl COBEpLIAEM IMPH OMPeJeeHHH pa3MepoB OalleHHbIX 4acOB. Mbl 3HaA€M, KOHEYHO, 4TO
TaKHe 4achbl OYEHb BEJIMKH, — U BCE JK€ MPEJCTaBjIeHHe Hallle 00 MX BEJMYHHE 3HAYMTENIbHO YCTyIaeT
neiicreuTenbHOCTH. [lpunaraemsiii puc.135 nzobpaxaer undepOnar 3HaMeHNTHIX YacoB BecTmuHcTep-
ckoro abbarcrsa B JIoH10HE, NEPEHECEHHBII HA MOCTOBYIO YJIHLIBL

Jlronm kaxyTes Oykalkamu B CpaBHEHUM ¢ HUM. W, B3TJISIHYB Ha PUCYIOLIYIOCS BAAIM YacOBYIO
OalllHIO, Bbl OTKa3bIBAETECh BEPUTh, UTO BUAHEIOLIMECS HA OalllHe OTBEPCTHS PABHbI ITHUM 4Yacam Mo
pasmepam.

beJsioe u yepHoe

Barnsnure usoanu Ha puc. 136 U CKakuTe: CKOJBKO YEPHBIX KPYKKOB MOIJIO Obl MOMECTUTHCS B
CBOOOTHOM MPOMEKYTKE MEXKIY HHIKHUM KPY’KKOM M OJTHUM M3 BEPXHUX KPYIKKOB — YEThIPE MU MATh?
Ckopee BCero Bbl OTBETUTE, YTO Y€ThIPE KPYIKKa YMECTSTCS CBOOOAHO, HO AJIs TIATOrO, MOXKalyii, MecTa
yke HepoctaHeT. Korja jke BaM CKaXKyT, 4TO B MPOMEXKYTKE MOMELLAETCsi POBHO TPU Kpykka, He 0o-
nee, — Bbl HE mosepuTe. Bo3pmute ke OyMakKy WIM LHPKYJIb U yOenuTech, 4TO Bbl HEMPaBbI.
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Puc. 136. IlycToil mpOMEXYTOK MEXKAY HMKHMM KDPY)KKOM H KaXKIbIM M3 BEPXHHX KaKETCs
Oousibliie, HEXKEU PACCTOSTHUE MEKAY HAPYIKHBIMHU KPasiMi BEPXHHUX KPY)KKOB. B neiicTBHTENBHOCTH Ke
PacCTOSIHUS PaBHBI.

Ota CTpaHHas WJUIO3Ms, B CHIY KOTOPOH YepHBIE yYacTKH KaXkKyTcs HalleMy IJla3y MEHbLIe,
Hekenu Oenble TakoM jke BETMYMHbBI, HOCUT Ha3BaHHe “uppanuauyun’. OHa 3aBUCUT OT HECOBEPIIEHCTBA
HAalIero rja3a, KOTOpbIid KaK ONTHYECKHUIi armapaTr He BIIOJNHE OTBEYaeT CTPOruM TPeOOBAHUSM ONTUKH.
Ero npenomisitoiiue cpenpl He JAKOT HA CETYATKE TEX PE3KUX KOHTYPOB, KOTOPBIE MOJYyYal0TCs Ha Ma-
TOBOM CTEKJIE XOpOLIO HacTaBjeHHOro (ororpaduvyeckoro ammapara: BCIEACTBUE TaK Ha3bIBAEMON
cihepuyeckoil abeppanyuu Kaxaplii CBETNBIN KOHTYP OKPYKaeTCsi CBETJION KaiiMOii, KOTopas yBel1nunBa-
eT ero pasmepsl Ha ceTuaToil obosouke riasa. B utore cBeribie yuacTku BCeraa KaxyTcs Ham Oofblie,
4YeM paBHbIE UM YEepPHBIE.

B cBoem “Yuenun o uperax’ BeaMkHil mo3T I'éTe, KOTOpbIi Obl1 30pKHM HabMOAATENEM MIPUPO-
IbI (XOTS U HE BCeraa JOCTaTOYHO OCMOTPHTENEHBIM (PU3HKOM-TEOPETHKOM), MUIIET 00 3TOM SIBJIEHUH
TaK:

“TemHbIll mpeaMeT Ka)KeTCsi MEHbIIE CBETJOro TOH ke BeJuuMHbl. Ecim paccmarpuBarth OfHO-
BpeMeHHO OeJiblii Kpyr Ha yepHOM (DOHE U YepHbII KPyT TOro e auamerpa Ha Oenom (oHe, TO mocnen-
HHUI HaM MOKaxkeTcs mpumepHO Ha 1/5 meHbiue nepsoro. Ecnu uepHbIil Kpyr cienarh COOTBETCTBEHHO
Oosnbliie, OHM MOKAXKYTCs paBHbIMU. Mosonoii cepr JIyHbl KaxkeTcst IPUHAAIEKAUM KPyry OobIuero
JHaMETpa, 4eM ocTajibHas TeMHast 4acTb JIyHbl, KOTOpas uHOraa ObIBaeT mpu 3TOM pasiauuuma (“ne-
nenbHblii ceer” JIyHbl. — /. [1.). B TeMHOM niatbe NIOAM KaXyTCs TOHbILE, YeM B cBeToM. McTouHuku
CBeTa, BUHbIC M3-3a Kpasi, MPOU3BOAAT B HEM KaKyIuMiics Beipe3. JInHelika, u3-3a KOTOPOI MOsBIsIeTCs
riaMs CBe4M, MpEACTaBisieTcs ¢ 3apyOkoii B 3ToM Mecte. Bocxonsiiee n 3axopsiiee CONHIE fesaeTr
CJIOBHO BBIEMKY B FOPHU30HTE .

B sTux HaOmo/eHUsAX BCe BEPHO, KpoMe yTBepykaeHus, Oyaro Oenblil Kpy:KOK Kaxkercs: Oonbiue
PaBHOTO YEPHOTO BCETAa Ha OOHY U Ty ke noJ0. [IpubaBka 3aBUCHT OT PAaCCTOSHUSA, C KAKOTO KPYXKKH
paccmaTpuBaroTcs. Ceilyac CTaHET MOHATHO, MOYEMY 3TO TaK.

OronsuneTe puc. 136 OT rnas nojanblie, — W03 CTAHET elle CUIbHEe, elle MOpa3uTelbHee.
OO6mbsicHsIeTCs 3TO TEM, 4TO LIMPUHA 100ABOUHOMN KaliMbl BCETa OCTAETCs OAMHAKOBOI; €CJIM MOITOMY B
OJIM3KOM PACCTOSIHMM OHA YBEJIMYMBAJIA IMPHHY CBETIOro y4yactka Bcero Ha 10%, To Ha manekoM pac-
CTOSIHMM, KOIZa caMoO HM300pakeHHe YMEHbIUUTCS, Ta ke nodaBka Oyaer coctaBnsaTh yxke He 10%, a,
ckaxxeM, 30% wumu naxe 50% ero mwmpuHbl. YKa3aHHOH OCOOEHHOCTBIO HalIero riasza o0bMHO 0OBbsAC-
HAIOT TaK)Ke CTPaHHOE CBOMCTBO puc. 137. PaccmarpuBas ero BOJHM3M, Bbl BUAMTE MHOXKECTBO OeNbIX
KPY’KKOB Ha uepHOM mosie. Ho oToaBuHBTE KHUTY MOAANBLIE U B3TVIAHUTE HA PUCYHOK C PACCTOAHUA 2 —
3 waroB, a eciiM y Bac OY€Hb XOpPOLLIee 3PEHUe, TO C PACCTOSIHUS aroB 6 — 8; purypa 3aMeTHO H3MEHHUT
CBO¥1 BUL: Bbl YBHIMTE B HEll BMECTO KPYIKKOB Oellble LIECTHYTONbHUKH, HAMOAOOHE MYETHHBIX AYEEK.
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Puc. 138. UepHble Kpy>KKH KaXKyTCsl M3AAIH [IECTUYTOJIbHUKAMHU.

MeHs1 He BIIOJIHE YIOBJIETBOPSIET OOBSCHEHNE STOW WIIIO3UH Uppajnalfel, ¢ TeX Mop Kak 5 3a-
METHUJI, YTO YepHble KPYyKKH Ha OeTIoM (OHE TaKkke KaXKyTCsl M31aJIH MIeCTUyroibHbIME (puc. 138), xoTs
uppanuanys 31eCh He YBEIMUYUBACT, a cokpawyaem Kpyxkku. Hamo ckaszare, 4To BOOOIIE CYIIECTBYIO-
mye OObACHEHHSI 3PUTENBbHBIX MIUTIO3UH HENb3sI CYUTATh OKOHYATEIbHBIMH,; OOJIBIINHCTBO JK€ WILTFO3UH
U BOBCe He nMeeT emne oobscHeHus [[logpobHee 06 3ToM cM. MO0 KHIDKEUKY “OOMaHbI 3peHusT” — ajlb-
OOM ONTUYECKUX UJUTIO3UH. .

Kakan OyxkBa uepHee?

Puc. 139 paer BO3MOXKHOCTb MO3HAKOMMTBCSI C APYTMM HECOBEPLIEHCTBOM HAILIEro rjaasa —
acmuemamusmom. Eciam B3rIIsIHETe HA HETO OXHHUM IJIa30M, TO U3 YEThIpeX OYKB 3TOH HaIIUCH HE BCE,
BEPOSITHO, TIOKAXXYTCSI BAM OIMHAKOBO YEPHBIMHU. 3aMeThTe, Kakas OyKBa BCEro uepHee, U MOBEPHUTE
pucyHok Ookom. IIpomsoliner HeokuIaHHAs NepeMeHa: caMasi YepHast OyKBa CTaHET Cepoil M uepHee
NPOYHUX MOKAKETCSA TENephb yxKe Apyras OyKBa.

/) 1

Puc. 139. Cmotpure Ha 3Ty Hanmuch omHUM rinazoM. OnHa u3 OyKB MpEACTaBUTCS BaM Oosee
YEPHOMU, HEXKENIU OCTAJIbHBIE.

Ha camowm ke nene Bce deTbipe OyKBbI OAMHAKOBO YE€PHBI, OHU TOJBKO 3AIITPUXOBAHBI B Pa3JINy-
HBIX HampasyieHusix. Eciu Obl r1a3 Obi1 Tak ke 0e3ynpedHo YCTPOEH, KaK JOPOTHE CTEKIISTHHBIE O0Obek-
TUBBI, TO HANpaBlIeHHE IITPUXOB HE OTPaKaiIoch Obl Ha uepHoTe OykB. HO rna3 Ham mo pasiudHbIM
HAIPaBJICHUSIM HE BIIOJHE OAMHAKOBO IMPEJIOMJISIET JIYYH, a TIOTOMY MbI HE MOXKEM Cpa3y BHIETb OJH-
HAKOBO OTYETJIMBO M BEPTUKAIbHBIE, U TOPU3OHTAIBHBIE, U KOCHIEC JIMHUH.

Penko y xoro riasa coBepiueHHO CBOOOIHBI OT 3TOTO HENOCTATKA, & Y HEKOTOPBIX JIFOAEH acTHUT-
MaTHU3M JIOCTUTAeT TAaKOH CHJIbHOW CTENEeHH, YTO 3aMETHO MEINaeT 3PEHHIO, TIOHIKAs ero ocTpoty. Ta-
KUM JIUIaM MPUXOIAUTCS, YTOOBI SICHO BUAETD, YIOTPEONATh CleUAIbHBIE OUKH.

VY rnaza ecTb W APYrue€ OpPraHUYECKHUe HEJOCTATKH, KOTOPBIX MPHU H3TOTOBJICHUH ONTUYECKHX
npubOpOB MacTepa yMEIT n30eratb. 3HAMEHUTHIHN | ebMIroJIbI] BEIPA3UIICS MO TIOBOAY 3THX HEIOCTAT-
k0B Tak: “Ecnu Obl kakoi-HUOyAb ONTHK B3AyMal MPOAATb MHE HMHCTPYMEHT, OOJamaroIiuil TaKUMH
HEOCTaTKaMH, si cuen Obl ce0si BIIpaBe CaMbIM PE3KUM 00pa30oM BBIPA3UTHCS O HEOPEIKHOCTH ero pado-
ThI ¥ BO3BPATUTh €My €r0 MPpUOop ¢ MPOTECTOM .

Ho u xpome 3THX MIUTIO3Hi, KOTOpBIe OOYCIIOBIEHBI H3BECTHBIMH HETOCTATKAMH CTPOCHUS, IJIa3
HaIll IOAZIAETCS TAKXKE LEJIOMY Psily OOMAaHOB, IMEIOIINX COBEPLICHHO HHbIE TPHYUHBI.

7/Kusble noprpeTsl
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Puc. 140. 3aranouHslii mopTper.

BceM, BEpOATHO, MPUXOAUIOCH BUIETh MOPTPETHI, KOTOPbIE HE TOJIBKO CMOTPSIT MPSIMO HA HAC, HO
Jake CIemsT 3a HaMM rjia3aMmu, oOpaias ux B Ty CTOPOHY, KyJa Mbl Mepexoaum. ITa o00onbITHaAs
0COOEHHOCTDh TAKMX MOPTPETOB H3JaBHA MOAMEYEHA M BCEraa Kaszajaach MHOTMM 3arafloqHO; HEPBHBIX
nroneit ona nonokutenbHo nyraer. Y I'orons B “TlopTpere” npekpacHO onucaH NoAoOHbIH Ciy4aii:

“I'naza BnepuJIMCh B HETO U, Ka3aJ0Ch, HE XOTEJM HU HAa YTO JPYroe risifeTh, Kak TOJbKO Ha He-
ro... IlopTper rasAuT MUMO BCEro, 4TO HU €CTb BOKPYI, MPSIMO B HEro, — MIAQUT MPOCTO K HEMY
BOBHYTpb...”

Hemano cyeBepHBIX JereH CBS3aHO C OTOH TaMHCTBEHHOH OCOOEHHOCTBIO IJla3 Ha MOPTpeTrax
(scriomuuTe TOT 2K€ “TlopTper”), a Mex Iy TeM pasrajka ee CBOAUTCA K MPOCTOMY OOMaHY 3peHHs.

Bce oObsicHsIeTCS TeM, 4TO 3pavyoK Ha 3THX MOPTPETax MOMeILeH B cepedune eraza. UMeHHO Ta-
KHMMH Mbl BUIUM IJla3a Y€JIOBEKa, KOTOPBIH CMOTPHT MPsAMO Ha HAC; KOTJa XK€ OH CMOTPUT B CTOPOHY,
MHMMO Hac, TO 3pavyoK M BCs panyskHas 000JI0YKa KaXKyTCsl HaM HaXOMALIMMHCS He MOCPearHe ria3a, HO
HECKOJIBKO NepeMeleHHbIMU K Kpato. Koraa Mbl OTXOIUM B CTOPOHY OT MOPTPETA, 3paukH, payMeercs,
CBOEro MOJIOKEHUsI He MEHSIIOT — OCTAIOTCs MOcpeAunHe riaza. A Tak Kak, KpOMe TOro, U BCE JIULO MbI
NPOAO/DKAEM BHIETH B MPEXKHEM IMOJOKEHUH MO OTHOLIEHHIO K HaM, TO HaM, €CTeCTBEHHO, KajKeTcs,
OyITO MOPTPET MOBEPHYJI TOJIOBY B HALIY CTOPOHY M CJIEIUT 3a HAMH.

Taxum sxe 00pazom OOBACHSIOTCS M APyrye 03aavMBarOIINe OCOOEHHOCTH HEKOTOPBIX KAPTHH:
JOMaAb €AeT NpPsMO Ha Hac, Kyaa Obl Mbl HU OTXOJAMJIM OT KAPTHHbBI, YEIOBEK YKa3biBAeT HA HAC. €ro
NPOTSIHYTas BIIEpe] pyKa HampasjieHa NmpsiMo K HaMm, U T. 1. OOpa3unk nogoOHOH KapTHHBI Bbl BUIUTE
Ha puc. 140. Takoro pona ruiakataMy HEPEIKO MOJB3YIOTCS ISl arUTALMOHHBIX WU PEKJIAMHBIX LIEJIeH.

Ecnu BnymaTbCsi XOPOLIEHBKO B MIPHYUHY MOJA00HBIX WILIKO3UI, TO CTAHOBUTCS SICHBIM, YTO B HUX
HE TOJIbKO HEeT HHYero yAMBUTENBHOrO, HO Aake HA0OOPOT: YAMBHUTENBLHO ObLIO Obl, eciiu Obl TaKOH
0COOEHHOCTEI0 KapTHHEI He 00Janay.

BoTrkHyTbIe TMHUH U APYrHue 00MaHbI 3peHHUSs

Puc. 141. ITomectute onHu a3 (3aKpbIB APYroii) NpuOMH3UTENBHO B TOH TOYKE, TIe Mepeceka-
FOTCSI MPOAOJIKEHUS 3THX JTMHUN. Bel yBuauTe psin OynaBoK, CIOBHO BOTKHYTBIX B Oymary. Ilpu nerkom
nepeMereHnH PUCYHKa U3 CTOPOHBI B CTOPOHY OyJIaBKH Ka)KyTCs Ka4yaroLUMHUCS.

Hadyepuennas Ha puc. 141 rpynna OynaBok He MPeACTaBIISIET HA MEPBbIN B3IIAL HUYEro 0COOeH-
Horo. Ho nogHMMNTE KHUTY Ha YPOBEHb IJ1a3 U, 3aKPbIB OHH [J1a3, CMOTPUTE HA 3TH JIMHUU TaK, YTOObI
JIy4 3peHHs CKONb3U BAOJb HUX. (I'71a3 HY)KHO MOMECTHTH B TOH TOUKE, IJie NePeceKaroTcs MPOROIIKe-
HUS OTHUX npsMbIx.) [Ipu TakoM paccMaTpuBaHHM BaM MOKAa)KeTCs, 4TO OyNaBKH He HavyepyeHbl Ha Oy-
Mmare, a BOTKHYThI B Hee cToiMs. OTBOZS rOJIOBY HEMHOI'O B CTOPOHY, Bbl YBUAMTE, 4TO OyJIaBKU CIOB-
HO HAKJIOHSIFOTCS B TY JK€ CAMYI0 CTOPOHY.
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OTa WUT03Ks 00BACHIETCS1 3aKOHAMMU MEPCHEeKTUBBL: JIMHHHM HaYePUeHbl Tak, KaK AOKHbBI ObLin
Obl POEKTUPOBATHCS HA OyMary OTBECHO TOpYall[He BOTKHYTbIE OyJIaBKH, KOTAa HA HUX CMOTPST OIMMU-
CaHHBIM BbILIE 00pa3oM.

CrnocobHoCTb Hally nMoAAaBaThCs 3pPUTENbHBIM OOMaHaM BOBCE HE CIIEAyeT pacCMaTPUBATh TOJb-
KO KaKk HenocraTok 3peHusi. OHa MMeeT U CBOKO Be€ChbMa BBITOAHYIO CTOPOHY, O KOTOPO# 4acTo 3abbiBa-
10T. [leno B Tom, 4TO, ecyid Obl r71a3 Haul HecrnocoOeH ObLT MOAgaBaThCs HUKAKUM OOMaHaMm, He Cylie-
CTBOBaJIO Obl JKMBOMIMCH U Mbl JIUILEHb! ObliM Obl BCEX HACHaKAEHWI M300pasHTeNbHBIX MCKYCCTB.
Xyna0oKHUKHM [IHMPOKO MOJIB3YIOTCA 3TUMH HemocTtaTkamu 3peHus. “Ha ceii oOMaHUMBOCTH BCE JKUBO-
NMHCHOE XYI0KECTBO OCHOBAHO, — Mucay reHuanbHbiil yuenbiit XVIII Beka Diinep B CBOMX 3HaAMEHH-
ThIX,, [Tucemax o pa3ubix Gusznueckux marepusx" [U3mano B C.-IlerepOypre B 1774 r. B nepesone Cre-
naHa PymoBckoro.]. — Exkenu Obl Mbl NMPHMBBIKJIH CYAUTh O BELIAX MO CaMOH HCTHHE, TO ObI CHE
HCKYCCTBO (T. €. XyZAOKECTBO) HE MOIJIO UMEeTh MECTa, PaBHO Kak korza Obl Mbl Obutn censl. Beye xy-
JNO’KHHUK MCTOLIMI OBl BCe CBOE MCKYCCTBO Ha CMEIIEHHE LIBeTOB, Mbl Obl CKa3aiu: BOT Ha cell Nocke
KpacHOe MSITHO, BOT rojiyboe, 3/1eChb Y€pPHOE U TaM HECKOJbKO OenoBaThbIX JHHUIL, BCE HAXOAUTCS Ha
OJIHOI MOBEPXHOCTH, HE BUAHO HA HEil HUKAKOIO B PACCTOSIHUM PA3IM4Ks U HE MOXKHO Obl ObLIO U300-
pasuTh HU eNMHOro mpeamera. Yto Obl Ha KapTHHE HM HAMHCAHO ObLIO, Tak Obl HAM Ka3aloch, Kak
nucbMo Ha Oymare... Ilpu cem coBepiueHCTBe He ObUTH JTU ObI MBI COXKAJICHUS! JOCTOMHBI, JIMIIEHBI Oy-
Y4 YIOBOJBCTBUS, KOTOPOE MPUHOCUT HAM €KEJTHEBHO CTOJIb MPUSITHOE U TOJIe3HOE XY 0KeCTBO? .

Onrtuuecknx 0OMaHOB OYEHb MHOT'O, MOKHO HAMOJHHUTD LeNblii aibOOM Pa3auYHbIMU MPUMEPaMu
TaKUX WUTIO3Ki [B ynomsiHyTo#H BbIlIe Moel kHmkke “OOmanbl 3peHus” codpano 6onee 60 obpazum-
KOB ONTHYECKUX WILIIO3MI. | MHOrue u3 Hux oOIen3BeCcTHbI, Apyrue MeHee 3HakoMbl. TIpuBoiky 31ech
elle HECKOJbKO JIFOOOMBITHBIX MPUMEPOB ONMTHYECKUX OOMAaHOB U3 YKC/a MeHee n3BeCTHbIX. OCOOeHHO
sbdextHbl uto3un puc. 142 u 143 ¢ nuaUsAMU Ha ceTdaToM (DOHE: T71a3 MOJOKUTENIbHO OTKA3bIBAETCS
BEpUTH, uTO OyKBBI Ha puc. 142 nocrasnensl npsamo. Eme TpyaHee nosepuTs TOMY, 4TO Ha puc. 143 ne-
pen Hamu He cnupanib. Ilpuxonurcs ydexnars cebs B 3TOM HENOCPEACTBEHHBIM HCIIBITAHHEM: MOCTa-
BUB OCTpHE KapaHAalla Ha OfHY M3 BETBE MHUMON CHHMPAI, KPY>KUTb MO Ayram, He mpubamkasch u
HE yaanssichb OT LeHTpa. TOYHO Tak ke, TOJbKO C MOMOLIBIO LIUPKYJIS, MOKEM Mbl YOEAUTHCS, YTO HA
puc. 144 npsamas AC ne kopoue AB. CylHOCTb OCTaNBbHBIX MIUTFO3HH, TIOPOKAAEMBIX PUCYHKAMH 145,
146, 147, 148, oObsicHeHa B mOANUCAX 1Mo HUMU. Jlo Kako# CTeneHu CUTbHa WILTHO3us puc. 147, noka-
3bIBAET CAEAYIOUMHM KYPbE3Hblil CIy4yaii: U3aTeib OMHOrO U3 MPEeAbIAYLUUX U3JaHUIl MOeH KHUIHU, T0-
JIy4UB OT UMHKOTPa(UU OTTUCK 3TOTO KJIMLIE, CHEJT KJIHILE HEAOAeTaHHbIM i FOTOBHJICS ObLIO YK€ BO3-
BPaTHTb €ro B MaCTEPCKYK, YTOOBI CUUCTHTH Cephle MATHA Ha MepecevyeHuH OenbiX MoJyioc, Korja s,

CIIy4aiiHO BOWIsl B KOMHATY, OOBSCHHUII €M
e P i
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nerka yoenuTbes, BOAs IO HUM 3a0CTPEHHOM CITUYKOH.
fal o

”

A
Puc. 144. Paccrosinust AB u AC paBHBI, XOTs NepBoe KakeTcs Oonbiue,

I

Puc. 145. Kocas nuHus, nepecekaronasi nojoCKU, KaKeTcst U3JIOMaHHOI.

s L T

]

Puc. 146. benbie u yepHble KBaIpaThl PaBHbI, TAK K€ KaK U KPYTH.
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Puc. 147. Ha nepeceduennu OenbIx Moyioc 3TOH (QUTYypBI MOSBISIOTCS M UCUE3AI0T, CJIOBHO BCITbI-
XUBAasi, CEPOBAThIC KBAJIPATHbIC MATHBILIKKA. B NeHCTBUTENBHOCTH K€ MOJOCKH COBEPIIEHHO Oebl 1o
BCEH JJIMHE, B Ue€M JIETKO YOeIUThCs, 3aKphIB OyMarol MpHIerarolie psabl YepHbIX KBaApaToOB. ITO —
CJIEICTBUE KOHTPACTOB.

Puc. 148. Ha nepeceueHnn 4Y€pHBIX MOJOC NOSIBJISAIOTCSA CEPOBATHIC MATHA.
Kak BuasaT 0im3opykue

brnusopykuii 63 0OYKOB BUAUT IUIOXO, HO YTO, COOCTBEHHO, OH BUAWT M KAKUMU UMEHHO Mpea-
CTaBJIAKOTCA €My NPCAMETHI — 06 5TOM JIFOOHU C HOPMAJIbHBIM 3PCHUEM HUMCKOT BECbMAa CMYTHOC IPEA-
craBieHre. Mexay TeM ONM30pYKUX JIFOJEH MOBOJILHO MHOTO, M TOJIE3HO MO3HAKOMHUTBCS C TE€M, Kak
PHUCYETCS UM OKPYKAKOLUNA MUD.

IIpexxne Bcero, Onmu3opykuii (pasymeercsi, 6e3 OYKOB) HUKOTAA HE BUIUT PE3KHX KOHTYPOB: BCE
NpeAMETBI AJId HETO UMCHOT PaCIUIbIBYATBIC OUCPTAHUA. Yemopek ¢ HOPMAJIbHBIM 3PCHHUEM, TJIAOA Ha
ACPEBO, pa3iniacT OTACIIbHBIC JIUCThA U BETOYKH, OTUETINBO BRIPHUCOBBIBAIOIIUECA HA (1)0He He6a. bnn-
30pYKHUH k€ BUANT JUIIb OecHOPMEHHYIO 3€JICHYI0 MacCy HESCHBIX, (PaHTACTHUECKUX OUEPTaHUIL, Mell-
KHe JIeTaJIN JIJIs1 HEro MPOoMazaroT.

Jns OnM30pyKHX JIFOAEH YeNoBEeYeCKHe JIMLA KaXKyTcs B OOIIEM MOJOXKE U NpHUBJIEKaTeIbHEE,
HEM IJI1 YEJIOBCKA C HOPMAJIbHBIM 3PC€HHUEM, MOPIIHUHBI U APYTUC MCJIKHME U3BbAHBI JIMIla UMW HE 3aME-
qalTCs; TpyOO-KpacHBI LBET KOXKHU (HATYypaJbHBI WM MCKYCCTBEHHBINH) KaXETCA MM HEKHO-
PYMSAHBIM. Ml YAUBJIACMCA HAUBHOCTH UMHBIX CBOHUX 3HAKOMBIX, OLHI/I6aI'OH_II/IXC$I YyThb HEC Ha 20 jer B
onpeaciIcH BO3pacTa J'II'OI[GfI, nopaxkacmcsda Ux CTpaHHbIM BKYCOM B OLHCHKE KPAaCOTbl, BUHUM HUX B HC-
YYTHBOCTH, KOTZIa OHH CMOTPST HaM MPSIMO B JIMLIO M CJIOBHO HE JKENAIOT y3HATh... Bce 310 "acto npo-
UCXOANT MPOCTO OT OJIM30PYKOCTH.

“B nunee, — BcioMuHaet 1noaT JlenbBUr, coppeMeHHUK U Apyr IlymkuHa, — MHe 3amnperiany Ho-
CUTb OYKH, 3aTO BCE JKEHIIMHBI Ka3aJIMCh MHE MPEKPACHBI; KaK 51 pa3odyapoBaics mocie Boimycka!”. Ko-
raa Onmsopykuit (6e3 oukoB) Oecenyer ¢ BaMH, OH BOBCE HE BUAMT BAILETO JIMIA, — BO BCIKOM CITydae
BUAUT HE TO, YTO BbI NPCATIOJIATracTe. NMEPEA HUM paCHHbIB‘{aTbeI o6pa3, U HET HUYETO YAUBUTECIBHOIO,
YTO, BCTPETUB BAC BTOPHYHO HUEpe3 4ac, OH y)Ke He y3HaeT Bac. bombimeli yacTbio OMU30pyKHUid y3HAeT
JOZIeH HEe CTOJBKO MO BHEIIHEMY OOJIMKY, CKOJIBKO IO 3BYKY I'0JIOCA; HEIOCTATOK 3PEHHST BOCIIONHSET-
Cs1 MI3OLIPEHHOCTBIO CITyXa.

HHTEepecHo TakXKe MPOCIEOUTh 32 TeM, KaKUM pUCYeTCs OMM30PYKHM JIFOASIM MHUP HOUbk0. [lpu
HOYHOM OCBCIICHUU BCC APKUC NMPECAMETHI — (1)0Hap1/1, JIaMIIbl, OCBCIICHHBIC OKHAa U T. II. — pa3pacCTar0TCA
1Jis1 ONIM30PYKOro A0 OPOMHBIX Pa3MepOB, MpeBpalasi KapTUHY B Xaoc Oec(hOPMEHHBIX SPKHUX MSTEH,
TEMHBIX U TYMAaHHBIX CHITY3TOB. BMecTo nuHwmii poHapei Ha yiuie OJU30pyKUe BUASIT IBA-TPU OrPOM-
HBIX SIPKHX ISITHA, KOTOPbIE 3aCIOHSIOT [l HUX BCIO OCTAJbHYIO 4acTh yiaulbl. [IpuOnmxarorierocs
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aBTOMOOWJISI OHHM HE PA3JIM4arT, BMECTO HEr0 OHM BHUIST TOJIbKO ABa sApKuX opeosa (dapbi), a c3aau
HUX TEMHYIO Maccy.

Jaxxe HouHoe HeOO mMmeeT Ans ONU3OPYKUX JANeKO He TOT BMJ, 4TO JUld HOPMaJbHOrO IJasa.
Bau3opykuil BUANT JHUIIb 3BE31bI MEPBLIX TPEX-4eThIPeX BENIHYHH, CJI€JOBATENIbHO, BMECTO HECKOJIb-
KHX TBICSY 3B€3/1 €My IOCTYIHBI BCEr0 HECKOJBbKO COTEH. 3aTO TH HEMHOTHMe 3Be3/lbl Ka)XKyTCs eMy
KPYITHBIMH KOMbsIMHU cBeTa. JIyHa mpencrasisercs OJU30PYKOMY OFPOMHOI U O4eHb OJIM3KOM; monyme-
CsILI JK€ MPUHUMAET sl HErO 3aMbICJIOBATYIO, (PaHTACTHYECKYIO GOpMY.

[TprunHa BCeX 3THX HMCKAXKEHHH M Ka)KyLIErocs YBEJHYEHHUs pa3MepoB IMPEeIMeTOB KPOeTcs, KO-
HEYHO, B YCTpOHCTBe rnasa dnusopykoro. bausopykuil rnas caumkoM rirybok — HaCTONBKO, YTO Mpe-
JIOMJIEHHE ero yacTeil coOupaer Ny4u Hapy’KHbIX MPEIMETOB HE HAa CaMOii CeT4aTKe, a HECKOJIbKO BIie-
penu Hee. [lo ceTyaTku ke, yCTUIAIOLIEH I1a3HOE AHO, IOXOMST My4YKH PACXOIALIUXCS JTydel, KOTopbie

JarT 3A€Chb pacClljibiBUaThIE, Pa3MbIThIE H306pa}KBHHH,
N NN 2

I'nasa necaras. 3BYK U CJIYX

Kax pasvicKusamn 3x07°

Huxmo ezo0 ne 6udvlean,

A cavumamp — 6CAKUIL CADIXUEAA,
bes meaa, a sKueetnt ono,

be3 a3p1Kg — Kpudun.

FHexpacos

Cpenu paccka3oB amepukaHckoro romopucta Mapka TBeHa ecTb cMelIHas BbIAyMKa O 3JIOKJIHO-
YEHUSIX KOJUICKLIMOHEPA, BO3BIMEBLIErO MBICIb COCTABUTb ce€0e KOMIEKLHIO... 4ero Obl Bbl Aymann?
Oxo! Uynak HEyTOMHMO CKyNajl BCE€ T€ Y4aCTKH 3€MJIH, Tie BOCIPOWU3BOAMIMCH MHOTOKPATHBIE MIIH
4eM-Tu00 MHBIM 3aMeqaTesbHbIE HXO.

“Ilpexxae BCEro OH Kymui 3X0 B wtate ['eoprus, KOTOpoe MOBTOPSAJIO YEThIPE pasa, MOTOM Ilie-
crukpatHoe B MepuneHae, 3atem 13-kpatHoe B Mane. Caenyromeil mokynkoi Obuio 9-kpaTHoe 5X0 B
Kan3zace, nanbHeiimeil — 12-kpatHoe B TeHeccu, newmeBo nNpuOOPETEHHOE, MOTOMY YTO HYXKAAJIOCh B
peMoHTe: 4acTh yTeca obBanuuack. OH aymal, 94TO €ro MOKHO MOYHUHUTB JOCTPOIMKOI, HO apXUTEKTOP,
KOTOPBIH B3AJICS 3a 3TO 110, HUKOTJA elle He CTPauBaj 3X0 U MOTOMY MCIOPTUI €ro B KOHEL, — Mociie
00paboTKH OHO MOTJIO FONUTHCA Pa3Be JIMLIb A MPUIOTA TIIYXOHEeMBbIX. ..”

DT0, KOHEUHO, IIYTKA, OQHAKO 3aMeyaTesbHble MHOTOKPATHBIE 3XO CYIIECTBYIOT B Pa3JIMYHbBIX,
NPEUMYLIIECTBEHHO MOPHBIX, MECTHOCTSX 3€MHOrO Miapa, ¥ HEKOTOpbIe M3[aBHA MPUOOpETU BCECBET-
HYIO H3BECTHOCTb.

[TepeuncnuM HECKONBKO 3HAMEHUTHIX 9X0. B 3aMke Byacrok B AHIIMM 3X0 OTYETIMBO MOBTOPS-
er 17 cnoros.

Passanunsl 3amka epenOypr Bo3ne ['ansOepiuranra gasaniu 27-CI0KHOE X0, KOTOPOE, OHAKO,
YMOJIKJIO C TeX TMOp, KaK ofHa cTeHa Obina B3opBaHa. Ckasibl, pacKuHyThIe B opme Kpyra Boszje Axepc-
Oaxa B UexocCJsOBaKHH, TIOBTOPSAIOT, B ONPEAEJEHHOM MeCTe, TPOeKPaTHO 7 CIOroB, HO B HECKOJIbKHX
[rarax OT 9TOH TOYKH JaKe 3BYK BBICTpeJia He JaeT HMKAKoro 5Xo. Becbma MHOrokpatHoe 3xo Haburo-
JaJoCh B OAHOM (HbIHE HECYLIECTBYIOLIEM) 3aMke On3 MujaHa: BBICTPEN, MPOM3BENCHHBIH U3 OKHA
Gnurens, nosTopsics 3xom 40 — 50 pas, a rpomkoe cioBo — pas 30.

He Tak nmpocTo OTBICKAaTh MECTO, IIe 3X0 OTYETIMBO CIBILIHO U oHH pa3. ¥ Hac B Corose, BIpo-
4eM, HalTH Noao0HbIE MECTa CPAaBHUTENLHO JIeTrKO. ECTb MHOTO paBHHUH, OKPYKEHHBIX JI€CAMU, MHOTO
MOJISIH B JIECax; CTOUT IPOMKO KPUKHYTb HA TAKOW MOJIsiHE, 4TOObI OT CTEHBI Jieca JOHECIOCh DoJee 1K
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MECHEE OTHETIIHBOE 3XO0.

Puc. 149. Ox0 oTcyTCTBYET.

B ropax 3xo ObiBaeT pazHooOpa3Hee, ueM Ha PaBHHUHAX, 3aTO BCTPEUYAETCs ropasno pexe. Ycibl-
LIaTh X0 B FOPHOI MECTHOCTU TPYJHEE, UEM HA OKAIMJIEHHOMH JIECOM paBHHUHE.

Bboi ceiiuac moiimMeTe, moYemy 3TO MPOUCXOAUT. DXO — HE YTO MHOE, KaK BO3BPALIEHHE 3BYKOBBIX
BOJIH, OTPa3HBIIMXCS OT KAKOrO-THOO MPENSTCTBHS, KaK M MPH OTPAKEHHH CBETA, YroJl MajeHHs “3BY-
KOBOTO Jiyya” pPaBHSIETCS yIJIy €ro oTpaxkeHus. (3BYKOBOH Jiyd — HampapleHHE, MO KOTOpoMy Oeryt
3BYKOBBIE BOJIHBI. )

Tenepb BoOOOpa3uTe, 4TO Bbl HAXOAUTECH y MOAHOKMUS ropbl (puc. 149), a npensiTcTBUe, KOTOPOE
JOJUKHO OTPa3HTh 3BYK, MOMEIAeTcs Bhile Bac, HampuMep B AB. Jlerko BuieTs, 4TO 3BYKOBbIE BOJIHBI,
pacnpocrpanstoumecs o guausm Ca, Cb, Cc, oTpasuBIINCh, HE JOCTUTHYT BAaLIETO yXa, a PACCEIOTCS B
NPOCTPAHCTBE MO HAIpaBJieHUsAM aa, bb, cc.

Jpyroe neno, eciu Bbl TOMECTUTECh HA YPOBHE MPEMSTCTBUSI WM Aake YyTh Bbille Hero (puc.
150). 3Byk, uaymuii Buu3 no Hanpasnenusm Ca, Cb, BozspaTutcsa k BaM 1o jomanbiM juHusaM CaaC
nnu CbbC, orpasuBIIMCh OT MOYBLI OAMH UM JBa pasa. YriayOiaeHue nouBbl MeKAY OOOMMHU MYyHKTAMH
ewie Oosiee crnocoOCTBYET OTHETIMBOCTH 3XO0, EHCTBYsI Kak BOTHYTOE 3epkajio. Hanpotus, eciau no4ysa
mesxay Toukamu C u B Beimykiia, 5xo Oyaer cnadoe M gake COBCeM HE JOCTUTHET Balllero yxa: Takas
MOBEPXHOCTh PACCEMBAET JIYYH 3BYKA, KK BBIMYKJIOE 3€PKaJIO.

PasbIiCKHBaHME 3X0 Ha HEPOBHON MeCTHOCTH TpedyeT u3BecTHOH cHOpoBkH. [laxke Halins Onaro-
NPUATHOE MECTO, HAAO ellle YMEeTb X0 Bbi3BaTh. [Ipexne Bcero, He cienyer nmoMelarbes yepecuyp
OJIM3KO K MPENsTCTBUID. HAA0, YTOObI 3BYK MPOLIEJ AOCTATOYHO AJHHHBIN MyThb, HHAYE 3XO BEPHETCS
CIIMIIKOM PaHO U COJIETCS ¢ CAMHUM 3BYKOM. 3Hasi, 4TO 3BYK NMpoxoauT 340 M B CEKYHY, JIEFKO TIOHATS,
YTO, MOMECTHBLIMCH HAa PacCTOSHUHU 85 M OT MPemATCTBHS, MbI JOJ/DKHBI YCIIBIIIATh 9X0 Yepes3 MoJjce-
KYH/IbI IIOCJIE 3BYKA.

XOTs 5X0 POAUT “Ha BCSIKUIT 3BYK CBOIl OTKJIMK B BO3/1yXe IyCTOM , HO HE Ha BCE 3BYKH OTKJIMKa-
€TCsl OHO OJJUHAKOBO OTHYETJIMBO. DXO HE OAAMHAKOBO, “PEBET ]I 3BEPb B JIECY INIYXOM, TPYOUT Jiu por,
TPEMMT JIU TPOM, TOET JIK JieBa 3a XonMoM . HeM pe3ue, OTphIBHCTEE 3BYK, T€M 3X0 oTdernusee. Jlyyiue
BCEr'o BbI3BATH 3X0 XJICINIAHBEM B J1aJOLLH. BBYK HENMOBCYECKOro rojoca ajsi 5Toro MEHEEC NpPHUroacH,
0COOEHHO rOJIOC MYKYHMHBI;, BHICOKHE TOHA JKEHCKUX M JETCKUX TOJI0COB Hat0T 00Jiee OTYETIHBOE 3XO0.

3BYK BMeCTO MEpPHOHMH JIEHTbI
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3HaHUEM CKOPOCTH PaclpOCTPAaHEHHs 3BYKa B BO3AYXe MOYKHO MHOI pa3 MoJb30BAaTbCS AJIS W3-
MEPEeHUs] PacCTOsIHUS N0 HeAOoCTynHoro npeamera. Takoii cinyuail onucan JKronem BepHom B pomane
“IlyremecTBue k ueHTpy 3eman’ . Bo BpeMst OA3eMHBIX CTPAHCTBHIT 1Ba MyTeLIeCTBEHHHKA — Mpodec-
COp M €ro IIeMsSHHHUK — noTepsiiu Apyr aApyra. Korza, HakoHel, UM yaanoch u3iain 0OMEHSITECS roJIo-
CaMH, MEXIy HUMH NPOM30LIEN TaKOH pa3roBop:

—“IIansa! — KpUKHYJ 3 (paccka3 BeaeT MEMSHHUK).

— Yro, nutsa Mmoe? — ycabliiai s CIyCTsi HEKOTOPOE BPeMsl.

— IIpeskne Bcero, Kak JaneKko Mbl ApYr OT aApyra?

—DTO He TPYJAHO y3HATb.

— Baw xpoHomerp wen?

- Ja.

— Bosbmure ero B pyku. [IponsHecuTe Moe UMsi M TOYHO 3aMEThTE CEKYHIY, KOrja Ha4YHETe roBo-
puThb. Sl NOBTOPIO MMs, KaK TOJILKO 3BYK JOIJET A0 MEHs, U Bbl TOXKE 3aMEThTe€ MOMEHT, KOrjia 10 Bac
JIOWJET MOM OTBET.

— Xopomo. Toraa mojoBUHA BPEMEHH, MPOLIEALIEr0 MKy CHUrHAJaMHU W OTBETOM, MOKAXKET,
CKOJIbKO CeKyHH ynoTpebasieT 3ByK, uToOb! notiTH 10 Teds. Thi rotos?

- Ja.

— Buumanue! A npousHolly TBOe UMsI.

S npunoxun yxo k crene. Kak Tonpko cinoBo “Axcens’ (MMsl pacCcka3ylka) AOCTUIIIO MOEro Ciy-
Xa, sl HEeMEeJIEHHO TIOBTOPHJI €r0 U CTaJl JKAATh.

— Copok cekyHJ, — CKa3aJl JsiAs, — CIeAO0BaTeNbHO, 3BYK aomen 10 MeHs B 20 cekyHa. A Tak Kak
3BYK MPOXOAUT B CEKYHIY OAHY TPETh KHJIOMETpPA, TO 3TO OTBEYAET PACCTOSHHIO MOYTH B C€Mb KHJIO-
METPOB .

Ecnu BBl XOPOLIO MOHSJIH TO, YTO PACCKa3aHO B 3TOM OTPBIBKE, BaM JIErKO OyeT CaMOCTOATENBHO
PELIMTh TaKyH 3a7auy: s YCIbILIAd CBHCTOK OTAAJEHHOrO MapoBO3a CIYCTS MOJTOPbI CEKYHIbI MOCIE
TOrO, Kak 3aMeTuJ1 Oesiblil IbIMOK, KOTOPbIM ObLT BbI3BAH 3TOT 3BYK; HA KAKOM PACCTOSIHUU 51 HAXOJIUJICS
OT naposo3a’

3ByKOBBIE 3epKaja

Crena neca, BbicOKHii 3a00p, CTpoeHue, ropa — Besikasi BooO1e nperpana, 0Tpaxaroias 3X0, ecThb
HE 4TO MHOE, KaK 3¢pKaio [UIs 3ByKa; OHA OTPaKaeT 3BYK TaK JKE, KaK MIOCKOE 3€PKalio OTPaXKaeT CBET,

Puc. 151. 3BykoBble BOTHYTBIE 3€pKana.

3BYKOBbIE 3epKajia ObIBaIOT HE TOJILKO IJIOCKHE, HO U KpHBbIe. BOrHyTO€ 3ByKOBOE 3€pKasio nei-
CTBYET Kak pedJIeKTOp: COCPEIOTOUMBAET “3BYKOBbBIE JIy4H B CBOEM (OKYCE.

JBe rnyOokue Tapesiku AT BO3MOXKHOCTH MPOAENaTh JKOOMBITHBIA OmnelT 3Toro poaa. Ilo-
CTaBbTE€ OJHY TAPEJIKYy Ha CTOJ M B HECKOJIBKMX CAHTHUMETpPax OT €€ JIHA JeP/KUTE KapMaHHBIE Yachl.
Jpyryro Tapenky Aep;KUTe Y rojioBbl, Ou3 yxa, kak n3o0paxkeHo Ha puc. 151. Ecnu nonoskeHune 4acos,
yXa U TapesioK HaiIeHO MPaBUIIbHO (3TO yHaercsi moche psia npod), Bbl YCHAILINTE THKAHbE YaCOB,
CJIOBHO MCXOZsiIllee OT TOM TapeJKu, KOTOPYIO Bbl IepikuTe y rojosbl. Muto3us ycunusaeTcs, eciu 3a-
KPBITh I71a3a: TOrJa MOJOKUTENBHO HENb3sl ONPEAEIUTD MO CIYXY, B KAKOM PYKe Yackl — B IPaBOW WIIH B
JIEBOH.
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Puc. 152. 3BykoBble IMKOBHHKHU B APEBHEM 3amke — ropopsiuue Oroctol. (M3 kHurun Adanacus
Kupxepa, 1560 r.).

Crpoutenu cpenHEeBEKOBBIX 3aMKOB HEPEIKO CO3/1aBajii TaKue 3BYKOBbIE KypPbe3bl, oMeriast 01o-
ctbl 1100 B (POKYCe BOrHYTOrO 3BYKOBOIO 3epKajia, JuOO y KOHL[A FOBOPHOM TPYObl, HCKYCHO CKPBITOMH
B cre”e. Ha puc. 152, 3aumMcTBOBaHHOM U3 cTapMHHON KHUrHW X VI Beka, MOXKHO BUAETH 3TU XUTPOYM-
HbIe TPUCNIOCOONIEHNS: TIOTOOK B OpMe CBOAA HanpaBiseT K rydam OrocTa 3ByKH, NPUHOCHMBbIE H3BHE
rOBOpPHOI1 TpyOOii,; OrpoMHbIE TOBOpHBIE TPYObI, 3aMypOBaHHbIE B 3[aHUH, MPUHOCAT pa3HOOOpa3HbIe
3BYKHM CO IBOPA K KaMEHHbIM OrOCTaM, pa3MELIEHHbIM Y CTeH OAHOM M3 3ai, u T. 1. [ToceTuTento Takoit
rajepeu Ka3ajoch, 4TO MPaMOpHbIe OI0CThI LIEMYYT, HANEBAKOT U T. 11

3ByKH B TeaTpPaJIbLHOM 3aJ1e

KT0 MHOTrO pa3 mocelan pa3iudHble TeaTpbl U KOHLEPTHBIE 3aJIbl, TOMY XOPOLIO M3BECTHO, YTO B
CMBICJIE CIIBIIIUMOCTH 3alibl OBIBAIOT C XOPOLIEH aKyCTUKOM M € TJIOXOH aKyCTHKOI; B ONHUX TOMelle-
HUSIX TOJI0Ca apTUCTOB U 3BYKM MY3BIKAJIbHBIX MHCTPYMEHTOB BHSITHO CJIBILUIHBI HAa JaJI€KOM PaccTos-
HUHU, B APYTUX — 3BYKH Aake BOIM3HM BOCIPUHUMAIOTCSA HEOTHYETNHBO. [IprunHa 3TOro siBleHUs: OueHb
XOpOLIO M3JIOKEHA B KHUTE aMepuKaHCKoro ¢pusuka Byna: “3BykoBble BOJNHBI U UX MPUMEHEHUs [ITa
NPEeBOCXOAHAsA KHUTra BhILIa B 1934 r. B pycckoM nepesone. |.

“JIro0oit 3BYK, MPOM3BEACHHBIM B 34aHHU, AOBOJBHO HOJIrO pa3faercs Mo OKOHYAHWH 3BYYaHHS
MCTOYHHKA; BCJIEJCTBHE MHOIOKPATHBIX OTPAKEHUH OH HECKOJIbKO pa3 OOXOAMT KPYrom 3maHusi, — a
TE€M BpPEeMEHEeM pa3faroTCs APYrue 3BYKH, M CIyLIaTesb YacTO He B COCTOSHHUH YJIOBUTH UX B HaJJIeXKa-
IeM TMOpsAAKE U B HUX pa3oOpartbes. Tak, Hanmpumep, €Ciu 3ByK JUTMTCA 3 CEKYHAbI U OPaTop rOBOPUT
CO CKOPOCTBIO TPEX CJIOTOB B CEKYH/Y, TO 3BYKOBbIE€ BOJIHBI, COOTBETCTBYIOIIME 9 ciioram, OyayT aBH-
ratbCs MO KOMHATe BCE BMECTE U CO3/aAyT MOJHYI Hepa3Oepuxy u IIyM, U3-3a KOTOPOro ClyluaTelib
HE CMOJKEeT MOHUMATh OPaTopa.

OxasaBliemMycst B TAaKMX YCJIOBHMAX OPaTOPy OCTAETCs TOBOPUTH O4YEHB Pa3dOop4YMBO U HE CAULIKOM
rpomko. Ho o0bIdHO opatopel, kak pa3 Ha000OpOT, CTaparoTcs FTOBOPUTH TPOMKO U STUM TOJBKO YCHITH-
BAIOT LUYyM .

Eure He Tak JaBHO COOpPY)KEHHE TeaTrpa ¢ XOpOLIel aKyCTMKOH CUMTANOCh AEJIOM CHaCTINBOMH
cnyyaitHOCTH. B Hacrosiiiee BpeMsi HaiiieHbl NpUEMbl yCnelnHoi 60pbObl ¢ HeXKeNnaTeNbHOH JIUTENb-
HOCTBIO 3BYKa (Ha3bIBaeMOi “peBepOepanueii”), KOTOpasi MOPTHT CAbILIMMOCTL. B 3TOi KHUre HE MECTO
BXOIUTH B NOAPOOHOCTH, MHTEPECHbIE TOJBKO /It apXUTeKTOpoB. OTMeuy Juillb, 4To 60pbda ¢ miIoxoii
aKyCTHKOH COCTOHT B CO3JJaHUH MOBEPXHOCTEH, MOMOWAIINX U3NMHIIHIE 3BYKH, CaMbIM JIy4IIUM M10-
IJIOTUTEJNIEM 3BYyKa SIBJISIETCS OTKPBITOE OKHO (KaK Jy4YLIMM TOIJIOTUTENEM CBETa CIYKUT OTBEpPCTHE),
KBAJIPATHBIA METP OTKPBITOrO OKHA MPHUHAT Ja)ke 3a eAMHULY, KOTOPOil U3MEpPSIeTCs MOTOLIEHHE 3BY-
ka. O4eHb XOpOLIO — XOTA U BABOE XY’Ke, HeXKEH OTKPHITOe OKHO, — MOIJIOMAKT 3BYKH CAMU MOCETH-
TENU TeaTpa: KakAblid YENOBEK PAaBHO3HAuall B 3TOM OTHOLIEHHH NMPUMEPHO MOJOBUHE KBAJPAaTHOTO
MeTpa OTKPBITOro okHa. M ecnm npaBuiabHO 3amMedaHHe OfHOro (U3MKa, YTo “ayAuTOpHUs MOrIoaeT
pedb opaTopa B CaMOM MpPSIMOM CMBICJIE CJIOBA”, TO HE MEHEee BEPHO, UTO IMyCTOH 3aJ HENpHUATeH s
oparopa TaKkKe B HeTOCPeICTBEHHOM CMBICJIE CJIOBA.

Ecnu nornoieHue 3ByKa CruuikoM BEIUKO, 3TO TaKKe CO3/AaeT YXYALICHHYIO CIbIIUMOCTL. Bo-
NEPBBIX, YPE3MEPHOE MOIJIOLICHUE MPUTIYIIAET 3BYKH, BO-BTOPBIX, YMEHbLIAET peBepOepaLuo 10 Ta-
KOIi CTEMEHH, 4TO 3BYKM CIbIIATCA Kak Obl 0OOPBaHHBIMU U MPOU3BOAST BIEYATICHHE HEKOTOPOIt Cy-
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xoctu. [Toaromy, ecnu cieayer uzderatb CAMIIKOM IJIUTEIbHON peBepOepaLiii, TO U CIULIKOM KOPOT-
Kasi pesepOepauus Takke HexxenarenabHa. Haunyqias sennunna pesepOepaiiiu Asi pa3iu4HbIX 3271 HE
OIIMHAKOBA U OJKHA ObITh YCTAHOBIIEHA MPH MPOSKTHPOBAHUH Ka’KIOTO 3aJa.

B Teatpe umeercs u apyroi npeaMer, HHTEPECHbIH ¢ TOUKH 3peHus pusuku: cydnepckas Oynka.
O6parunu v BbI BHUMAHUE Ha TO, YTO BO BCEX Te€aTpax OHA MMEET OfIHYy U Ty ke popmy? D10 OTTOTO,
uto cyduepckas Oyaka — csoero poxa usuueckuit mpudop. Ceoxn Oyaku npeacrasiser coboil BOrHy-
TOE 3BYKOBOE 3€PKajIO, UMEIOIIee ABOAKOE HA3HAYEHHUE: 3a1€PKUBATh 3BYKOBbIE BOJIHbI, HAYLIUE U3 YCT
cydnepa B cTOpoHy MmyONaHKH, a KPOME TOrO, OTPaKaTh HTH BOJIHbI 11O HATIPABIEHHIO K CLIEHE.

X0 €0 AHA MOpH

Jlonroe BpeMs 4eNOBeK He M3BIEKaJ M3 X0 HUKAKOH IMOJIb3bl, MOKa HE MpHAyMaH Obul criocod
M3MEPATH C MOMOLLBIO ero riayOouHy Mopei u okeanos. M300peTeHue 310 3apoanioch ciay4daiiHo. B 1912
I. 3aTOHYJ MOYTH CO BCEMM MacCa)KUpaMHu OTPOMHbIN OkeaHCKHi mapoxoa “TurtaHuk’”, — 3aTOHYN OT
CJIy4aiHOTO CTOJIKHOBEHHS ¢ OONbLIOH bAuHOK. YTOOB! nMpeaynpenuTs nogoOHbIe KaTacTPOdkI, MbITa-
JIMCh B TYMaH WJIM B HOYHOE BPEMsl MOJIb30BATLCS 3XOM JUIsl OOHAPYKEHUs! PUCYTCTBUS JISISHON npe-
rpansl Bnepenu cyaHa. Crnoco® Ha mpakTuke cebs He OnpaBaal, 3aTO HATOJKHYJ Ha APYTYI) MBICIb:
U3MepsTh yOMHY MOpeil ¢ MOMOILBI0 OTPaXkKeHHsi 3Byka OT MOPCKOro AHa. MbIC/b OKa3anach Ou€Hb
YAAYHOM.

Puc. 153. Cxema peiicTBus 3X010Ta

Ha puc. 153 Bbl BUuTE CXe€My YCTaHOBKH. Y OAHOro Oopra Kopadiisi moMelaercs B Tpiome, 01u3
JHMLIA, MATPOH, MOPOKIAIOIIMI NPH 3aKUTAHUU PE3KHI 3BYK. 3BYKOBbIE BOJIHBI HECYTCS CKBO3b BO-
HYIO TOJILLY, IOCTUTAOT AHAa MOpsi, OTpaxxaroTcs u Oeryt odpatHo, Hecst ¢ coboit 3x0. OHO ynaBnHuBaeT-
Csl YyBCTBUTEbHBIM MPHOOPOM, YCTAHOBJICHHBIM, KaK U MATPOH, Y AHULIA Kopabssi. TodHble Yachl u3-
MEPSOT MPOMEKYTOK BPEMEHH MEK1y BO3HHKHOBEHHEM 3BYKa M MPUXOJOM 5X0. 3Hasi CKOPOCTb 3BYKa
B BOJIE, JIEFKO BBIYMCIIUTh PACCTOSHUE 0 OTPaXKAIOLIEH nperpaaspl, T. €. ONPeAeauTb ryOuHy MOps UIH
OKeaHa.

DXO0JIOT, KaK Ha3Baju 3Ty YCTAHOBKY, COBEPIIMJI HACTOSIIHI MEepeBOpPOT B MPAKTHKE W3MEPEHUs
mopckux riyouH. [Tonp3oBanue riyboMepamu NpesKHUX CHCTEM BO3SMOKHO ObUIO JIMLIb C HEMOABHIK-
HOTO cyaHa B TpeboBano MHOro BpeMeHH. JIOTIIMHD MPUXOAUTCS CIYCKaTh C KOjieca, Ha KOTOPOM OH
HAMOTaH, A0BOJIBHO MeUIeHHO (150 M B MHHYTY), MOYTH TaK K€ MeIJIEHHO NMPOU3BOANUTCSA U 0OpaTHBIH
noabeM. M3mepenue riyOuHbl B 3 kKM 3TUM criocobom oTHumaeTt 3/4 vaca. C mOMOIIBIO 3X0J10Ta TO ¥Ke
H3MEpPEeHHe MOJKHO TPOU3BECTU B HECKOJIbKO CEKYHI, Ha MOJHOM X0y KopalJisl, moay4asi mpu 3TOM pe-
3yJbTaT, HECPABHEHHO Oonee HaAeKHbI U TouHbINH. Omnbka B 3TUX U3MEPEHUAX HE MPEBOCXOAUT HeT-
BEPTH MeTpa ([l 4ero NpoOMeKYTKH BPEMEHH ONPEesIFOTCsA ¢ TOUHOCTHIO 10 3000-ii nonu cekyHpl).

Ecnn TouHoe u3mepeHue OOnbLINX MIyOHH MMeeT BaXKHOE 3HA4YeHUe Ui HayKu OokeaHorpaduw,
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TO BO3MOXKHOCTb OBICTPO, HAJAEKHO M TOYHO ONPEnessiTh MIyOWHY B MEJKHUX MECTax SIBJSIETCS Cylie-
CTBEHHBIM TOJICTIOPbEM B MOpEIUIaBaHUM, oOecrednBasi ero 0e30MacHOCTh. Onaroaapst XOJO0Ty CYTHO
MOYKET CMEJIO U OBICTPBIM XOIOM MPHOIMKATBCS K Oepery.

B coBpeMeHHBIX 3XOJOTaxX NPUMEHSIOTCS HE OOBIYHBIE 3BYKH, a UYPE3BBIYAHHO WHTEHCHUBHBIE
“yIBTPa3BYKH , HECJIBILIINMbIE UEJOBEUECKUM YXOM, C HYAaCTOTOM MOpsAKa HECKOJIBKUX MHJIJIMOHOB KO-
neOaHuii B cekyHny. Takue 3ByKH CO3MAI0TCS KOJICOAHUSIMHU KBapLIEBOH TIACTUHKH (ITbe30KBapLa), Mmo-
MEIEHHOH B OBICTPONEPEMEHHOE HJIEKTPHUECKOE TTOJIE.

Kyx:kaHne HACEKOMBbIX

[Touemy HaceKOMBIE YaCTO M3AKOT XKyAOKAIIKue 3Byku? B OONBIIMHCTBE CIy4aeB y HUX BOBCE HE
UMEETCsl JIJIsl STOTO HUKAKUX OCOOBIX OPTaHOB; JKYXCOKAHHUE, CIBIIINMOE TOJBKO IMPH MOJIETe, 00YCIOB-
JIEHO MPOCTO TEM, 4YTO, JIeTasl, HACEKOMbIE B3MAaXUBAIOT KPBUIBbIIIKAMU HECKOJBKO COTEH Pa3 B CEKYHAY.
Kpputbiko — 310 KoneOmomasicst IaCTUHKA, & MbI 3Ha€M, UTO BCSKAasl JOCTATOUHO 4YacTo (Jamie 16 pa3
B CEKYHJY) KOJIEOIOIAsiCs IUTACTUHKA TIOPOXKAAET TOH OMPENETIeHHON BBICOTHL.

Tenepp BBI moiiMeTe, KakuM 0Opa3oOM yIaloCh Y3HATh, CKOJIBKO MMEHHO B3MAaxOB JI€JIA€T B CE-
KyHly IIPH MOJIETE TO WIA HHOE HACEKOMOoe. I 3TOro OCTaTOYHO JIMIIb ONPEAEIHTD 110 CIyXY BBICO-
Ty W3[1aBA€MOT0 HACEKOMBIM TOHA, ITIOTOMY YTO KaKAOMY TOHY OTBEUYaeT CBOsl yacTtoTa kojebanmii. C
NOMOIIBIO “JTymbl BpeMeHH (TJ1. 1) yoanoch yCTAaHOBHTB, YTO YaCTOTA B3MAXOB KPBUIBEB Y KaXKAOTO
HACEKOMOT'O [TOYTH HEM3MEHHA, PEryJIHPYsI NOJIET, HACEKOMOE M3MEHSET JIMIIb BEIMYNHY B3Maxa (“aM-
INTYAY  KoJeOaHMii) U HAKJIOH KPbUIBEB, YUCJIO B3MAXOB B CEKYHIY YBEIHMUYUBACTCS JIUIIb IO BJIUS-
HUEM X0JI0Aa. BOT nodyemy U TOH, M3AaBa€MbIii HACEKOMBIM IIPU MOJIETE, OCTAETCS HEU3MEHHBIM. . .

Haiineno, HanpuMmep, 4To KOMHAaTHas1 Myxa (U3narommas rnpu nosere ToH F) nenaer B cekyany 352
B3Maxa kpbulbliikamu. IlIMens B3maxusaer 220 pa3 B cekyHay. Iluena, usparomasi ToH A, B3MaxuBaeT
KpbUTbsMU 440 pa3 B CeKyHAy, KOrga oHa JeTHT cBobomHo, u Bcero 330 pa3 (toH B), xorma merut
Harpy:keHHasi MerioM. JKyKu, MopokaaroInue npu mnosere 0ojiee HU3KUE TOHA, JBHXKYT KPBUIbSIMH Me-
Hee npoBopHO. HampoTus, koMap nenaer kppuibiinkamu S00 — 600 konebanuii B cekyHay. s cpaBHe-
HUS 3aMETUM, 4TO MPOIIeJUIep CaMOJIeTa JeslaeT B CpeJHeM OKOJIO 25 000pOTOB B CEKYHIY.

CayxoBbie 00MaHbI

Ecnu mMbl mouemy-nmnbo BOOOpa3niM, 9TO UCTOYHUK JIETKOTO IIyMa HAXOAMTCS HE BOJHM3HU HAC, a
3HAYUTEIIBHO AJIbIIE, TO 3BYK MOKAKETCS HaM 20pa30o cpomye. 11ogoOHble MILTIO3UH CITyXa CITYYaroTCs
C HaMH JTOBOJIBHO YaCcTO, MbI TOJIKO He BCerna oOpalnaeM Ha HUX BHUMaHUE.

Bot mo0onbITHBIN citydaii, KOTOpbIH onvcali B cBoeil “Ilcnxonornn” aMepuKaHCKUH yueHbIid Bu-
absaM Jxemc:

“OpnHakapl MO3IHO HOUBIO I CUAAET U YUTAJl, BAPYT U3 BEPXHEH 4acTH 1oMa pa3Aalicsl CTPallHbIN
IIyM, IPEKPATHIICS U 3aTEM, Yepe3 MUHYTY, CHOBAa BO30OHOBMIICS. Sl BBIIIEN B 3aJ1, YTOOBI MPUCITYIIATb-
Csl K IIyMy, HO OH TaMm He NoBTOpmiIcs. Kak TONBKO 51 ycnen BEpHYTbCS K ce0e B KOMHATY M CECThb 3a
KHUTY, CHOBA MOJHSJICA TPEBOXKHBIHN, CHIIBHBIN LITyM, TOYHO Nepen HadaioM Oypu. OH TOHOCHIICS OTO-
Bcronly. KpaliHe BCTpEBOXKEHHBIM, s1 CHOBA BBILIEN B 3], U CHOBA IIYM MPEKPATHUIICH.

BepnyBimcs Bo BTopoii pa3 k cebe B KOMHATY, sl BAPYT OTKPBUI, YTO IIYM HPOHM3BOIMIA CBOUM
XparoM MayieHbKast cobauka, CraBIias Ha momy!...

IIpu 5TOM NMFOOOIBITHO TO, YTO, pa3 OOHAPYKUB UCTHHHYIO MPUYMHY LIyMa, S YK€ HE MOT, He-
CMOTpSI Ha BCE YCHIIHSA, BO3OOHOBUTD MPEKHIOK WILTFO3UI0 .

BeposATHO, unTaTeNE CMOXKET MPUITOMHUTD OAO0HBIE JK€ IPUMEPBI U3 CBOEH JKU3HU. MHe cityda-
JIoCch HAOMIOAATh UX HEOTHOKPATHO.

I'ne crpexouer Ky3Heunk?

OueHp 9acTO MBI OIIUOOYHO ONPEAENsieM HE PACCTOSHHUE, a HANpaBJICHUE, B KAKOM HAXOAUTCS
3ByYalIUl NPEIMET.

Yy Halmy AOBOJIBHO XOPOIIO Pa3jndaroT, Pa3facs JIM 3ByK BBICTpEsa CIIpaBa Ui CJIeBa OT HAaC
(puc. 154).
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Ho onu 3adacTyio OeccubHbI ONPEAENUTh TMONOKEHHEe MCTOYHMKA 3BYKA, €CJIM OH HAXOMWUTCS
NpsiIMO BMEpPear WM no3aau Hac (puc. 155): BbICcTpes, NPOU3BEASHHbIN BIEPean, HEPEAKO CIIBILIUTCS

KaK JOHECLIUICS C3au.
Mgl criocoOHBI B TaKUX CIy4asxX OTIHYAThH JUMIb — 10 CHJIe 3BYKa — OTJAJCHHBIA BBICTpEN OT

Oauskoro.

BoT onbIT, KOTOPBIH MOKeT HaC MHOromy HayuuThb. [locagure koro-HuOyaAb MOCPenr KOMHATBI C
3aBsI3aHHBIMH IJ1a3aMU U MOTIPOCUTE €r0 CHAETh CIIOKOMHO, HE MOBOpPA4MBasi roJOBbI. 3aTeM, B3sB B Py-
KU JIBE MOHETBI, yaapsiiTe MU OAHY O JIPYTYIO, OCTaBasCh BCE BpeMs B TOH OTBECHOH TJIOCKOCTH, KO-
TOpasi pacCeKaeT rojioBy Ballero rocTs rnomnojam, Mexxay ero rimasamu. Ilycts ucneiryemslii monpodyer
yragatb MecTo, Iie LIeKHYJIU MOHEeTbl. Pe3yibTaT mosiydaercsi mpsiMO HEBEPOSITHBIN: 3BYK NMPOU3BEIEH
B OJTHOM YIJIy KOMHATBI, & UCMBITYEMBbIil yKa3bIBA€T HA COBEPILIEHHO MPOTHBOMOJIOKHYIO TOUKY!
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Puc. 155. I'ne npousBenex Beictpen?
Ecnu BBl OTO#IeTe OT YNOMSHYTOH MNMIOCKOCTH CUMMETPHH TOJIOBbI B CTOPOHY, OLIMOKH OyayT

yke He Tak rpyObl. DTO U MOHATHO: Temepb 3BYK B OMkailieM yXe BaLIero rocTsi CJAbILIEH HEMHOIO
paHblie U rpomue; Onarogapsi STOMy UCIBITYEMbli MOKET OMPEIeINTh, OTKYa HCXOAUT 3BYK.

ITOT OMBIT OOBACHAET, MEXKAY NMPOYMUM, NMOYEMY TaK TPYAHO 3aMETUTb CTPEKOYYLUEro B TPaBe
Ky3Heunka. Pe3kuii 3Byk pasjmaercst B IByX Liarax OT BacC, Crpasa OT AOPOKKH. Bel cMoTpuTre Tyna, HO
HUYero He BUIAUTE; 3BYK JOHOCHUTCS yiKke ciieBa. [loBopaunBaere rosioBy Tyaa, HO 3BYK YK€ JIOHOCHUTCS



Axos lepeasman: «3annmarensnast pmzuka. Kanra 1» 121

U3 Kakoro-HUuOyp Tperbero Mecta. Yem ObIcTpee MOBOPAYMBAETECH BbI B CTOPOHY CTPEKOUYIIETO 3BY-
Ka, TeM IPOBOPHEE COBEPILIAIOTCSA 3THU NMPBDKKU HEBUIMMOro My3blkaHTa. Ha camom pgene, onHako,
HACEKOMOE€ CHIUT Ha OJHOM MECTE; €r0 M3yMHTENbHbIE MPBDKKH — IO BALEr0 BOOOPAKEHMS, CIIE-
crBue oOmaHa ciyxa. Omubka Bama B TOM, YTO Bbl TIOBOPAUYHUBAETE TOJIOBY, MOMEINAsl €€ MPH STOM Kak
pa3 Tak, 4TO Ky3HEUUK HaXOJUTCs B IJIOCKOCTH CUMMETpuH Balileil ronosbl Ilpu 3ToM ycrnoBuu, Kak
MBI 3HaeM, JIETKO OLIMOUTHCS B HANPABJICHUH 3BYKa: CTPEKOTAHHE Ky3HEUHMKA Pa3/laeTcs BIEPEIH Bac,
HO BbI IO OITUOKE OTHOCHTE €T0 B MPOTHBOIOJIOXKHYIO CTOPOHY .

OTcrona NMpakTUYeCKUil BBIBOJ. €CJIU XOTUTE ONPEAEeNNUTh, OTKyAa JOHOCUTCS 3BYK Ky3HEUHKa,
NeHNEe KyKYIIKH U TOMy NOJOOHBIE OTHAJICHHBIE 3BYKH, HE TIOBOPAYMBANTE JINLIA HA 3BYK, 4, HAIIPOTUB,
OTBOpauMBaiiTe €ro B CTOPOHY. BripoueM, MblI 3TO U JienaeM, KOrja, Kak FrOBOPUTCS, “HACTOpa’KUBaeM-

29

e
Kypsbesbl cryxa

Korzna MbI rpbizeM TBepblil cyXapb, Mbl CIBIIIUM OIJIYLIMTEIbHBIN LIyM, MEXIY T€M Kak Hallu
COCeNu eniAAT Te XKe cyxapu 0e3 3ameTHoro myma. Kak yXurpsiroTest OHM n30eraTsb 3Toro rpoxora?

Jleno B TOM, YTO IIYM M I'POXOT CYLIECTBYIOT JIMIIb B HAIIWX YyIIaxX U Majo OECIOKOAT YIIH
Hamux coceneil. Koctu uepena, kak u BooOIIe TBEpAbIe, yIPYTHe Tea, OYeHb XOPOIIO MPOBOIAT 3BY-
KH{, a 3BYK B IIJIOTHOH cpelle yCHUJIMBAETCsl MHOTAA 10 Ype3BblUaliHbIX pa3Mepos. Jloxons o yxa wepes
6030yX, TPECK CyXapsi BOCIPHUHHUMAETCS KaK JIETKUH LIyM; HO TOT JK€ TPECK MPEeBpaIlaeTCsi B TPOXOT,
€CJIH JOXOIHT IO CIyXOBOTO HEpBa Uepe3 TBepAble KOCTH depena. BoT eme onbIT U3 TOH ke 0OmacTu:
3OKMHUTE MEXKIY 3y0aMu KOJIEUKO KaAPMAaHHBIX YacOB U IJIOTHO 3aKPONTE YIIU MaJbLAMH: Bbl YCIIBILINTE
TsDKEJNble yAaphbl — TAK YCUJIUTCSI THKAHbE YacOB.

berxoBeH, OrnoxHyB, ciylial, TOBOPST, UTPY HA posijie, IPUCTABUB K HEMY OJJHUM KOHLIOM CBOIO
TPOCTb, IPYroil KOHEI KOTOpOi OH aepxkan y 3y0oB. TOYHO Tak ke Te TyXHe, y KOTOPBIX YLENENI0
BHYTPEHHEE yXO, MOT'YT TaHLIEBAThb MO/l My3bIKY: 3BYKH AOCTUTAIOT 10 UX CJIYXOBBIX HEPBOB dYepe3 IMOJ
U KOCTH.

“Yyneca ypeBoBemiaHus’’

Cronpb nopaarolue Hac “dyaeca’, COBEpIIaeMble UpeBOBEIATENSIMU, OCHOBAHbI HAa TE€X K€ OCO-
OEHHOCTSIX CIIyXa, O KOTOPBIX Mbl OeceoBald Ha MPEAbIAYIINX CTPAHULIAX.

“Ecnu KTO-HUOYIb XOAUT MO rPpeOHI0 Kpbily, — muwmer npod. ['aMncoH, — TO rojoc ero BHyTpH
IoMa IIPOM3BOAMT BIedaTIeHue cinaboro menora. [To Mepe TOro kak oH y#ajiseTcs K Kparo 3[JaHus, Lie-
not Bce cnabeer. Ecnu Mbl cuM B KakoH-HUOYIb KOMHATE I0Ma, TO HAIlle YXO HUYEro He MOXKET HaM
CKa3aTb OTHOCHUTEJILHO HAIIPABJIEHUs 3ByKa U PACCTOSIHMSA roopsiiero guna. Ho no n3amenenuro rojoca
Halll pa3yM BBIBEZET 3aKIFOUEHHE, YTO TOBOpsIIee JIUIO yaasieTcs: oT Hac. Eciu ske caMblii rojoc cka-
JKET HaM, 4TO oOJlamaTesb ero IBIXKETCS MO KPBIIIE, TO MBI JIETKO MTOBEPUM 3TOMY 3asBJICHUIO. Eciu
Obl, HAKOHELl, KTO-IN0O CTaJ Pa3roBapuBaTh C 3TUM JIULOM, OyATO OBl HAXOASIIUMCS CHApPYKH, U TO-
Jy4aJl OCMBICJICHHBIE OTBETHI, TO MJLTIO3HS TOTy4anach Obl ITOJIHASL

TakoBbI yCIOBUSI, IPU KOTOPBIX AEHCTBYET upeBoBewarenb. Korna ouepens roBOPUTH TOXOIUT
70 YeJIOBeKa Ha KpbIIle, YpeBOBeNaTeNnsb ¢1abo 60pMOoUeT, KOraa ke o4epenb JOXOAUT IO Hero, OH ro-
BOPUT IMOJIHBIM, YUCTBIM TOJIOCOM, YTOOBI OTTEHUTH KOHTPACT ¢ ApyruM rojocom. ConeprkaHue ero 3a-
MEUYaHUH U OTBETOB €0 MHHUMOTO COOECENHUKA YCUIIMBAET MILTIO3MI0. EMUHCTBEHHBIM CllabbIM MyHK-
TOM B 3TOM OOMaHe MOTJIO ObI OKa3aThCsl TO OOCTOATENBCTBO, YTO MHUMBIH TOJIOC JIMIA, HAXONAIIErOCs
CHapy>kH, GAKTHUECKH UCXOIUT OT YeJIOBEKAa Ha CLIEHE, T. €. UMeEeT JIOKHOE HaIPaBJICHHE.

Crnenyer ele 3aMeTHUTh, YTO HA3BAHUE YPe6OGEUJAMeNb SBIAETCS HENMOAXOMIUM. UpeBoBeria-
TEJIb TOJDKEH CKPBIBATH OT CBOMX CIyIIaTesned TOT (akT, UTO, KOrAa O4epelnb IOXOIUT A0 MHHUMOIO
NapTHEPa, OH B ACHCTBUTEIBHOCTH TOBOPHUT caM. il 5TOH LENH OH MONb3YeTCsl Pa3JINYHbIMU YIIOBKA-
mu. IIpy momomu BCSIKOTO pojia *KEeCTOB OH CTapaeTcs OTBJIE€Yb BHUMaHME ciymareneit ot ceds. Cxito-
HsisiIch HAOOK M Jiepka PyKy y yxa, Kak OyATO MPUCIYIIUBAsICh, OH CTPEMHTCS IO BO3MOYKHOCTH CIIPSI-
TaTh cBOM TyObl. Korma oH He MOXET ChpsATaTh CBOETO JIMIA, TO CTAPAETCs NeNaTh JIUIIb CaMble
HEOOXOMUMBIE IBMKEHUS] ry0aMHu. ITOMY MOMOTaeT TO OOCTOSITENLCTBO, YTO YACTO TPeOyeTCs JHIIb
HESICHBIN, cnalblii menot. JIBmwkeHus Ty0 CKPhIBAIOTCA TaK XOPOINO, YTO HEKOTOPBIE JIIOAU TYMAIOT,
OyaTO rosIoC apTUCTA BBIXOANUT OTKYAA-TO U3 IIyOUHBI €r0 TeNna, — OTCI0Aa Ha3BaHHUe: YPEBOBEIIATEND.
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Hrtak, MHMMBIE Uy/ieca YpeBOBELAHUS BCELE]IO OCHOBAHBI JIUIIL HA TOM, YTO MbI HE B COCTOSTHUU
B TOYHOCTH OTPENENATh HU HAIPaBlIEHHE 3BYKa, HU PACCTOSHUE IO 3Bydamlero teia. B oOpruHON 00-
CTaHOBKE MbI JIOCTHIa€M 3TOTO JIMIIb MPUOIU3UTENBPHO; HO JOCTATOYHO NMOCTABHTH HAC B HE COBCEM
OOBIYHBIE YCIIOBHSI BOCTIPHSITHS 3BYKa — U MbI YK€ IMOAJAEMCS CaMbIM IpyObIM OIIHNOKaM B OIpenee-
HMY MCTOYHUKA 3ByKa. Habmomas cam upeBoBermaTess, s HE MOT IPEOAONIETh WILTIO3UU, XOTS XOPOLIO
NOHUMAJI, B YeM 3/1€Ch JIEJIO.



